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1. TACMOPT pa6oueit MIPOrPAMMBbI YYEEHOW ANUCUMNINHDI

1.1. O6nracme npumenenus nPUMeEPHOL NPOZPAMMbL

Pabouas nporpamma ydyeOHo# muctumuuHbel b5/1.08 Xumus sBisieTcss 4acThi0 OCHOBHOM
npodeccuoHanbHO  00pa3zoBaTeNbHOM MporpaMMoll B cooTBeTCTBMM ¢ DenepanbHbIM
roCyJIapCTBEHHBIM 00pa30BaTeNbHBIM CTAaHAAPTOM CpPEAHEro (IOJHOr0) 00Iero 0Opa3oBaHUs U
@denepalibHbIM  TOCYJAPCTBEHHBIM  00OpazoBaTelbHbIM  cTaHnapToM (manee @OI'OC) mo
cnennasibHocT CIIO mns cnenumaneHocTH 38.02.01 DkoHOMHMKa u Oyxrantepckuid ydeT (o
OTpacisM).

B ocHoBe y4ueOHON IUCHMIUIMHBI JIEKUT YCTaHOBKA Ha (QopMHpoBaHHE Yy 0OydaeMbIX
cUCTeMbI 0a30BbIX MOHATHH M MPEACTABIEHUH O COBPEMEHHOM €CTeCTBEHHOHAYYHOM KapTHHE
MHUpa, a TaKkKe BbIpaOdOTKa YyMEHHUH NMPUMEHATh MOJYyYeHHbIE 3HAHUS, KaK B MpodeccHoHaIbHON
NEATENBHOCTH, TaK U JUIS PEIICHUS )KU3HEHHBIX 3a/]a4.

XUMHSL UMEET O4YEHb OOJIBLIOE M BCEBO3PACTAIOIIEE YHMCIO MEXKIUCIUILUIMHAPHBIX CBS3EH,
IIPUYEM Ha YPOBHE, KaK MOHATUNHOTO anmnapara, Tak 1 HHCTpyMeHTapus. CKa3aHHOE MO3BOJISET
paccMaTpuBaTh XUMHUIO KaK METAJAMCLMIUIMHY, KOTOpas MPEJOCTAaBISET MEXIUCUMILUIMHAPHBIN
S3BIK JUIsSl ONTMCAaHNSI HAYYHOU KapTHHBI.

1.2. Mecmo yueonoii Oucyuniunvl 8 CmMpyKmype npozpammol 0020MO8KU CREUUAIUCH 08
cpeonezo 36eHa

HNuctumnnHa «Xumus» BXOAUT B 0a30BbI  ydeOHBIM 1UKI (0OmieoOpa3zoBaTeabHas
MOJTOTOBKA, MPO(UIbHBIE MHCIUIUIMHBI) MPOTPaMMbl TOJITOTOBKHU CIEIUATUCTOB CPEIHETO
3BEHA.

TpyaoeMKoCTs MUCHUILTUHBI «XHUMHS» Ha 0a30BOM YPOBHE COCTaBiseT 72 dyaca, U3
KOTOpbIX 64 uyaca — 0a30BbIil Monynb (6 pa3nenoB) U § 4acoB — NPUKIAAHOW Moaynb (1
pazzen), BKJTFOY QIO MPAKTUKO-OPUEHTUPOBAHHOE coJiepKaHue KOHKPETHOM
CHEIUATBHOCTH.

[lpuknanHoit Moaynb BKJIOYAaeT oOAWH pasfen. Pasmen 7 «Xumus B ObITY U
IIPOU3BO/JICTBEHHOM JEATENBHOCTU YeJI0BEKa» peanusyercs TS BCEX
npodeccuii/cnenuanbHOCTE Ha  MaTepuaie KEHCOB, CBS3aHHBIX C  JKOJOTHYECKOH
0€30MacCHOCThI0O M OLIEHKOW TMOCHEeICTBUN OBITOBOM W IMPOM3BOACTBEHHOM JAEATENBHOCTH, IO
oTpacisaM Oyayiiel npodecCHOHATBHOM IEATETbHOCTH 00YyJaroIUXCS.

[lepuon oOydeHuss M pacmpeesieHue MO CeMecTpaM OIpenenseT o00pa3oBarenbHas
OpraHu3alys CaMOCTOSITENIbHO, C YUETOM JIOTUKH (POPMUPOBAHUS MPEIMETHBIX PE3YIbTaTOB,
o0mux u mnpodecCHOHATbHBIX KOMIIETCHIIMM, METampeIMETHBIX CBS3€d C JApYruMu
JTUCITUTUTMHAMU 00111€00pa30BaTeIbHOTO U 00IIETIPO(ECCHOHAITBHOTO IUKIIOB Y4€OHOTO TIaHa.

1.3. I[enu u 3a0auu yueoHout oucyuniunl
Llenv: (opMupoBaHHE y CTYACHTOB MPEJICTAaBICHUS O XHUMHUYECKOH COCTaBISIONIEH
€CTECTBEHHO-HAyYHOW KAapTHUHBI MHUpPa KaK OCHOBBI MPUHATHUS PEIICHUNW B KU3HEHHBIX H
MIPOU3BOJICTBEHHBIX CUTYAIIUIX, OTBETCTBEHHOTO MOBEJICHUS B IPUPOJTHOM Cpe/Ie.

3adauu oucyuniumol:

1) CCI)OpMI/IpOBaTB IIOHUMAaHUC BaKOHOMCpHOCTCﬁ OPOTCKAHUA XUMHWYCCKHUX IIPOLECCOB
U SBJICHUU B OKPY)KaIOHICﬁ cpenae, HCHOCTHOﬁ HaYIIHOfI KapTUHbI MHPA, B3aUMOCBIA3HU U

B3aNMMO3aBUCHUMOCTH €CTCCTBCHHBIX HAYK;
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2) pa3BUTh YMEHHS COCTABIATH (HOPMYJIBI HEOPraHMIECKUX U OPTaHUYECKUX BEIICCTB,
YpaBHEHUS XHMHUYECKUX PEAKIHUH, OOBSICHATH HMX CMBICI, HHTEPIPETUPOBATH PE3YJbTATHI
XUMHUYECKHX IKCIEPUMEHTOB;

3) chopMHEpOBATH HABBIKK MPOBEACHHS MPOCTEUIINX XUMUIECKUX IKCIIEPUMEHTAIBHBIX
UCCIIEIOBAHUM C COOJII0EHNE TIPaBUJT OE30IaCHOTO OOpaIleH!sI C BELIECTBAMU U J1a00paTOPHBIM
o0opynoBaHuEeM;

4) pa3BUTh yMEHHS KCIIOJb30BaTh HH(POPMAIMIO XUMUYECKOTO XapakTepa W3
Pa3IMYHBIX UCTOUYHUKOB;

5) chopmupoBaTh yMEHHS TPOTHO3MPOBATH TOCICACTBHS CBOEH JEATEIBHOCTH U
XMUMHUYECKUX MPUPOAHBIX, OBITOBBIX M IIPOM3BOJCTBEHHBIX MTPOLIECCOB;

6) cdopmupoBaTh TOHMMAHWEC 3HAYMMOCTH JIOCTIDKEHHH XHMHYCCKOW HAYKH |
TEXHOJIOTUM ISl pa3BUTHUS COLMATILHON U MMPOU3BOACTBEHHOM cdep.



1.4. Ilepeuensv naanupyemvix pe3ynomamoes 00yueHus no OUCUUNIUHE 6 COOMEEemCmeuu ¢
DrocC ClIO u na ocnoge @®IOoC COO (nepeuensv hopmupyemvlx Komnemenyuil).

KOO " [Inanupyemsble pe3ynbTaThl OCBOEHUS JUCLIUILINHBI

HanmeHnoBanue
(bopMHpyeMbIX O6ye’ '
KOMITCTOHIII JlucuuninrHapHbie

B wacmu mpyodosoco eocnumanusi: - BJIAJETh CHCTEMOM
OK 01. - TOTOBHOCTb K TpYAY, OCO3HAHHUEC | XyMUYECKUX 3HAHUM, KOTOpas
BH6H%aTB MacTepeTBa, TPYA0ooHe; BKJIIOYAeT: OCHOBOIOJIAraroIiue
CIIOCOOBI

PCUICHUA 3a1a1

npodeccruoHab
HOM
JESITENEHOCTH
MIPUMEHUTEIILHO
K Pa3IMuHBIX
KOHTEKCTaM

- TOTOBHOCTb K aKTUBHOU
TeATETLHOCTH

TEXHOJOTHUECKOU U COLIMAIBHOMN
HaIMpaBJICHHOCTH,

CriocoOHOCTh UHUIIMUPOBATh,
IUTAHUPOBATh H
CaMOCTOSITEJIBHO BBIMOJNHATh TaKyHO
JNIESTEIIBHOCTD,
- MIHTEPEC K Pa3IMYHbBIX chepam
npoeccHOoHaNBHOM
JESATCIIBHOCTH,
- OBJIQJICHHE
y4eOHBIMU
[T03HABATEIBHBIMH JICHCTBUSIMHU:
a) 6azoevle nocudecKue 0etCmeust.
CaMOCTOSITEJIBHO (DOPMYITUPOBATH
aKTyaJIM3HUPOBATH MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
- YCTaHaBJIMBATh CYIIECTBCHHBIN
MPHU3HAK WM OCHOBAHHUS IS
00001IeHHST;
- ONpEICIATh IICJH JACITCIBHOCTH,
MapaMeTphl ¥ KPUTEPUU UX TOCTHKCHHUS;
- BBIBIIATH 3aKOHOMEPHOCTH U
MPOTHUBOPEYHUS B
[paccMaTpUBaEMBIX SIBJICHUSIX;

YHUBCPCAIIbHBIMHA

- BHOCUTb KOPPCKTHBEI B

- JCATCIIBHOCTD, OLICHUBATb
COOTBCTCTBUC PE3YyJIbTATOB neJrx,
OLCHHUBATDH pucku HOCHG[[CTBI/Iﬁ
ACATCIIBHOCTU,

- pasBUBaTb KpPCATHBHOC MbIIIJICHHUC

IIpU pelIeHUN
KU3HEHHBIX MTPO0sIeM

6) bazoevle  UCCIIE008AMETbCKUE
oelcmeus:

- BIIAJEThH HaBBIKAMHU yueOHO-
UCCIIEIOBATENbCKOM M TPOEKTHOU
JeSITeIIbHOCTH, HABBIKAMU Pa3peIleHUs
npooJem;

- BBISABIIATH MPUYHUHHO-

IIOHATHUA (XI/IMI/I“ICCKI/Iﬁ JJICMCHT,

aToM, DJJEKTpOHHas 000J0YKa
atoma, s-, p-, d-3IEKTpOHHBIE
opOuTammu aTOMOB, HOH,
MOJIEK YA, BaJICHTHOCTb,

ANEKTPOOTPHULIATENBHOCTb,
CTETEHb OKUCIICHUS, XMMUYECKast
CBS3b, MOJISIpHas Mmacca,
MOJISIDHBIA 00BEM, YIJIEPOIHBIH
CKeJeT, (yHKUMOHAIbHAs TpyIma,
paguKai, — M30MEpHs,  H30MEpHI,
TOMOJIOTHYECKUH P, TOMOJIOTH,
YTIE€BOJIOPOABl, KHUCIOPOI- U
a30TCOJEpIKALIME COCIUHEHUS,
OMOJOTHYECKHT AKTUBHBIC
BelecTBa  (YIrJIeBOJbl, JKUPBHI,
OenKku), MOHOMEp, IMOJIUMED,
CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEK yJISIPHbIE
COEJIMHEHUS, KPUCTAJUIMYECKast
pemérka, TUOBl XUMHYECKHUX
peakuui (OKHCITUTENBHO-
BOCCTaHOBUTEIBHBIE, 9K30-H
SHJIOTEPMHUYECKHE, peakiuuu
MOHHOTO  OOMeHa),  PpacTBOp,
ANIEKTPOJIUTBI,  HEINEKTPOJIUTHI,
ANEKTPOJIUTUYECKAs
JccoLyanys,
BOCCTaHOBUTEIIb, CKOpOCTb
XMMHYECKOU peakiuu,
XMMHUYECKOE PAaBHOBECHE), TEOPHUH
M 33aKOHbl (TEOpHS XMUMHYECKOTO
CTPOEHUSI OPraHMYEeCKUX BEIIECTB

OKHCJIUTCIIb,

AM. bytneposa, TEOpHUs
3JIEKTPOJIUTUYECKON
JUCCOLIMAIUN, TMEePHOINYECKUI

7



CIIE/ICTBCHHBIE CBSI3U u
aKTyaJIU3UpOBaTh 3a/1ady, BbIJIBUraTh
TMIIOTE3Y €€ pELIeHHs, HaXOAWUTh
apryMEHTBl IS JI0Ka3aTelbCTBA CBOMX
YTBEPKICHHUM, 3alaBaTh IapameTpbl
U KPUTEPUU PEIICHUS;
- aHAJM3UPOBATh IOJYYECHHbIE B
XOJI€ PEIICHHs 3aJaud pe3yNbTaThl,
KPUTUYECKHU OLICHUBATH ux
JOCTOBEPHOCTb, IIPOTHO3UPOBATh
VU3MEHEHHE B HOBBIX YCIIOBHSIX;
pa3BUBaTh KPEATUBHOE MBIIUICHHUE]
NPU PEILICHNH KU3HEHHBIX MTpodiieM

3akoH /.M. MeHneneeBa, 3aK0H
COXpaHEHUs Macchl),
3aKOHOMEPHOCTH, CHUMBOJMYECKUI
SBBIK  XUMHH,  (DaKTOIOTHYecKue
CBEJICHUS O CBOMCTBAaX, COCTaBe,

IIOJIy4YEHUH u 6e30macHOM
HCIIOJIb30BaHUHU BaXHEH X
HEOpPraHUY eCKUX u

OpPraHNYCCKHUX BCUICCTB B 6BITy
u HpaKTHqCCKOﬁ ACATCIIBHOCTH
YCIOBCKA,

- YMETb BBIABIATH XapaKTEpHbIE
IPU3HAKH I/I B3aMOCBS3b
M3y4YEHHBIX MOHATHH, TPUMEHSATbH
COOTBETCTBYIOILIME TOHITUS IIpU
OMUCAaHWE CTPOEHHSI M CBOWCTB
HEOPTaHUYECKUX u
OpraHMYECKHX BEIIECTB M UX
IIPEBpAILCHUM; BBISIBJISITD
B3aUMOCBSI3b XUMHAYECKUX
3HAaHUH ¢  TOHATUAMH U
IIPEICTABICHUSIMU JIPYrux
€CTECTBEHHOHAYYHBIX IIPEIMETOB
- ymeTb Mcnosb3oBaTb
HaMMEeHOBaHUA XUMUYECKMX
coegnHeHNN MEKIyHapPOIHOTO
COr03a TEOPETUYECKOM u
NPUKIAJHON XHUMUM U TPUBUAJBHBIE
Ha3BaHMs Ba)XKHEHIIMX BELIECTB
(3TuNeH, aueTWsieH, TJIHUIEpPUH,
¢eHou, dopMmanbaerun,
YKCYCHasl  KHCJIOTa, TJIMLUH,
YTapHbIM Ta3, YIJIEKHUCIbIM ras,
aMMHaK, TaiieHas  U3BECTb,
HEralileHass W3BECTb, IUTHEBAA
cola U JIPYrux), COCTaBJIATh
(GopMynbl  HEOPraHMYECKUX U
OpraHUYECKUX BELIECTB,
ypaBHEHUS XUMHUYECKHUX
peakuuid, OOBACHATh UX CMBICI;
MOATBEPXKIATh XapaKkTepHbIe
XUMUYECKHE CBOMCTBA BEILECTB
COOTBETCTBYIOIIIMMH

OKCIEPUMEHTAMM U 3alMCAMHU
YPaBHEHUI XUMHUYECKUX PEaKLHM;

- YMCTb YCTaHaBJIMBATb
NpUHAJICKHOCTD HU3YUICHHBIX
HCOPTaHUYCCKUX u
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OpraHUvYCCKUX BCIICCTB K
ONPCACJICHHBIC KJj1accaM u

rpymram COCIMHCHHM,
XapakTepu30BaTb MX COCTaB U
BayKHEHIIINE CBOMCTBA,

OTIPEJICNIATh BUJBI XUMHYECKUX
CBs3ell (KOBaJICHTHas, HWOHHAs,
MeTaJUIM4YecKasi,  BOAOPOIHAs),
THUITBI KPUCTAUTUYECKUX PEIIETOK
BEIIECTB; KJ1acCU(UIUPOBATH
XUMHUYECKUE PEaKIIUU;

- chopmMHpOBaThH
MPEACTaBICHUS: O XMMUYECKOH
COCTAaBJISIFOLIE N
€CTEeCTBEHHOHAYYHON  KapTHUHBI
MUpa, POJIA XHUMHH B TIO3HAHHUS
SIBIICHU TIPUPOIBI, B
dhopmMupoBaHUN KYJIBTYPBI
JUYHOCTH, €€ (YHKIMOHATIBHON
IpPaMOTHOCTH, HEOOXOIUMOM st
pEeIlICHNsT TPAKTHYECKUX 3a7ad U
9KOJIOTHYECKH  OOOCHOBAHHOTO
OTHOUICHUSI K CBOEMY 3JI0POBBIO
U NIPUPOJHOM cpene;

- YMETb MPOBOJUTH PACUETHI 110
XUMHUYECKHM  (QopMyllaMu U
YpaBHECHUSIMU XUMHYECKIX
peakuuié ¢  HMCHOJb30BaHUEM
buznyeckux BEJIMYYH,
XapaKTepU3yIOIIUX BEIIECTBA C
KOJIMYE€CTBEHHO CTOPOHBI:
Macchl, 00bEMa (HOpMabHbBIC
YCIIOBUSI) Ta30B, KOJMYECTBa
BEIIECTBA; HCI0JIb30BaTh
CUCTEMHbIE XMMHUYECKHE 3HAHUS
JUISE  TPHUHSTUS —~ pPCUICHUH B
KOHKPETHBIX KM3HEHHBIX
CHUTYaIHsIX, CBSI3aHHBIX c
BELLLECTBaMM U UX NPUMEHEHNEM




K 02.
HUcnonrn3oBath

COBpPEMEHHbIE
cpencTsa

MIOUCKA,

aHaM3a u
WHTEpHpeTauu
uH(popMaLuu U
UH(OpMaIOHHBIE
TEXHOJIOTUHU

npodeccroHab-
HOW JICATEITBHOCTH

B ob6nactu HOEHHOCTHU HAYYHOTO

MTO3HAHUS: c(OPMHUPOBAHHOCTH
MHPOBO33pEHHS,  COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO  pa3BUTHSA
HayK U OOLIECTBEHHOM  MpPaKTUKH,
OCHOBaHHOTO Ha

JUANOTe KYyIbTyp, CHOCOOCTBYIOLIETO
OCO3HAHMIO CBOETO MECTa B

TMONHUKYJIBTYPHOM MUPE;

- COBEpLICHCTBOBAHHE S3bIKOBOH 1

YUTATENbCKOM KyJBTYPBl Kak CpeACcTBa

B3aMOJICHCTBHS ~ MEXKAY JOABMH H
TI03HAHUS MDA,

- OCO3HaHHE IEHHOCTH HAay4YHOU
JIeATeTLHOCTH, TOTOBHOCTb
OCYIIECTBIIATH POCKTHYIO u
HCCIIEI0BATENECKYIO NEATENBHOCTD
VIHJIUBUTYaIBHO U B TPYIIIIE;
OBnaneHUe  YHUBEPCATbHBIMH )
TI03HABATEIBHBIMU JICHCTBUSIMU:

6) paboma c ungopmayue:

- BNAJETh  HABBIKAMH  TIOJyYCHUS
MHQOpPMAlMd U3 MCTOYHUKOB Pa3HBIX
THUIIOB, CaMOCTOATEITLHO hopm
IPEICTaBIICHNUS,

- CO37aBaTh TEKCThl B  Pa3IMYHBIX

gopmarax ¢  yuéroM HazHaYEHHA

UHOpPMALMK U LENEeBOM ayAUTOpHH,

BBIOMpas ONTHMAJBHYIO Gopmy

Npe/ICTABIECHUs. ¥ BU3YyaJIU3allUu;

- OLICHUBATh  JIOCTOBEPHOCTb,
JETUTUMHOCTb HH(OpPMaIIUH, ee
COOTBETCTBUE MPABOBBIM U

MOPaJIbHO-3TUYECKHM HOpHAM;

- HUCHOJb30BaTh CPEICTBA

MH(POPMALIMOHHBIX

KOMMYHHKAITUOHHBIX TEXHOJIOTHI B
eraTI/IBHBIX M OpraHU3alfUOHHBIX

cobmoieHreM TpeOOBaHUH PrOHOMHKH,

TEXHUKH

besomacHOCTH , TUTHEHBI,
pecypcocOepekeHus IPaBOBBIX U

TUYECKUX HOPM, HOPM
MHPOPMAMOHHON OE30TIaCHOCTH;

u

- BNafieTb HaBblKAMM PACMNO3HABaHMA U
3aWMTbl MHPOPMALMKM, MHOOPMALMOHHOW
6e30nacHoOCTM IMYHOCTK;

- YMeTb
BbINOAHATL
3KCNePUMEHT
OpraHMYecKux
HarpeBaHuy,

3TUNEHa W

CBOWCTB,
peakuunmn
Kpaxman,

NNaHUPOBATL M
XMMUYECKN W
(npeBpaleHnn
BeWwecTs npwu
nonyyeHue
n3yyeHve  ero
KayecTBEeHHble

Ha anbgernasl,
YKCYCHYIO  KUCNOTY;
JeHaTypaLus OenKoB npu
HAarpeBaHWM, [IBETHbIE  peaKIUU
OenKoB;  MPOBOJUTH  PEAKIUHU
HOHHOTO OOMEHa, OmpeaeniTh
cpeny BOJIHBIX pacTBOpOB,
KayeCTBEHHBIE PEAKIUH Ha CYIb(aT-
, kapOoHaT- U XJOpUJ-aHUOHBI, Ha
KaTHOH aMMOHHUS; pemiath
HKCIIEPUMEHTAIBbHBIE 3a7audl IO
TeMam "Meramnbt" u
"Hemetannsl") B COOTBETCTBUU C
paBUIAMHU TEXHUKH
0€30MacHOCTH TpH OOpAIICHUU C

BEIIECTBAMU M J1abOpaTopHbIe
000py10BaHUEM; TPE/ICTABIATh
pEe3yIbTaThI XUMHYECKOTO
JKcIepuMeHTa B (Qopme 3amucu
ypaBHEHUit COOTBETCTBY IOLIHUX
peakiuii ¥ (GopMyIUpoBaTH
BBIBOJI ~ Ha  OCHOBE  3TUX
pEe3yJbTaToB;

- YMETh aHAJNU3UPOBATH
XHUMUYECKYIO MH(popManuio,
TNOJy4aemMyto 13 PasHbIX
MCTOYHUKOB  (CPEICTB  MaccoBOH
uHopmaunu, cerb WHTepHer u
IpyrHe);

- BIIAJIETh OCHOBHBIMU METOJaMH
HAYYHOTO TMO3HAHHA BELIECTB U
XHUMUYECKUX SBIECHUH
(Habmronenmue, M3MEPEHHE,
SKCIEPUMEHT, MOJICIIMPOBAHUE);

- YMETb MPOBOJUTH PACUETHI 11O

XUMHUYECKHUM  QopMmyinaM U
YpaBHEHUSIM XUMHUYECKHUX
peakuMi ¢ UCIOJIb30BAaHUEM
buznyeckux BEJIUYUH,

XapaKTEPU3YIOIIMX BEILECTBA C

KOJINUECTBEHHOM CTOPOHBI:
Maccel, 00BEMa (HOpMaJibHBIE
yCIIOBUSI) Ta30B, KOJUYECTBA
BEIECTBA; HCIOJIb30BaTh

CHUCTCMHBIC XMMHWYCCKHEC 3HAHUA

JUIsL  TPUHATUS  PELIeHWH B
KOHKPETHBIX KU3HEHHbIX
CUTYAIUSX, CBSI3aHHBIX c

BCIICCTBAMU M X IPUMCHCHHUECM
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OK 04. - TOTOBHOCTb K CaMOpa3BUTHIO,| - YMETb IUIAHMPOBATh U BBIIOJIHATH)
Db dexTrBHO CaMOCTOSTEFHOCTH U CAMOOTIPEICIICHUIO; | XUMUYECKUN IKCTIEPUMEHT]
B3aUHOJENCTBO- -OBJIaJICHHE HABBIKAMA y4eOHO-| (IIPEBpAILICHNs OPTAaHMYECKUX BEIIECTB
BaTh W pabOTaTh HCCIIEI0BATENBCKOM, TIPA HATPEBAHWH, TOIyUYEHHE JTUICHA W
B KOJUIEKTUBE H TPOEKTHOW M COLMANLHOM AEATENBHOCTH; U3Y4YEHHUE €ro
KOMaH/Ie Osnagenue YHUBEPCATLHBIMY| CBOMCTB, KAUECTBCHHBIC pEAKIMM Ha|
KOMMYHHUKATHBHBIMH AIBIETHB, Kpaxmai, YKCYCHYIO
JENCTBUAMMU: KHUCJIIOTY;
6) COBMECTHAs JEATENBbHOCT: JeHaTypauus OelKOB NP HArpeBaHMH,
- TIOHNMATh n UCIIONB30BaTh| [BETHBIC PEAKIHH OEIKOB; TPOBOIUTH
HpPENMYIIECTBA KOMaHIHOM u| peakuud  HOHHOro  OOMeHa,
VH/IBUTylIbHOU PabOThI; OTIPEIEIIATH CPEY BOJTHBIX|
- TPUHUMATh I COBMECTHOM pacTBOpPOB, KaueCTBEHHEIE
JesTeIbHOCTH, OpTraHM30BbIBATH u| peakuuu Ha cyabdar-, kKapOoHAT- H|
KOOPIMHUPOBATh JCHCTBUA MO €e XJIOpUJ-aHUOHBI, HAa KATHOH aMMOHUS;
JOCTHKEHUS: COCTABIISTh TUTaH peImarb OKCIHEPUMEHTANBbHBIE  337a4d
pacupenenaTb poad ¢ yd4eToM MHeHmi| M0 Temam "Mertamil" u
YYaCTHUKOB 00CyXIaTh pesyisratel| "HemeTamne'') B COOTBETCTBMM €
COBMECTHOM paboTEI; MpaBIWIAMHA  TEXHHKH  0€30MacHOCTH
- KOOPJMHHUPOBATH M BBIIONHATH Pa0oTy B| MPH OOpAalICHMM C BEIIECTBAMH H
YCIIOBHUSIX PEAIbHOI0, BHUPTYAIbHOIO U 1n1abopaTopHbIe 060pyIoBaHKuEM;
KOMOMHHPOBAHHOTO B3aHMOICHCTBHS; HPEACTaBIATh pe3yIbTaTH
- OCYIIECTBJIATH IO3MTHBHOEC XMMHYECKOTO HKCIIEPUMEHTA B
CTPaTErNYECKOe TIOBE/IEHHE B dbopme 3ammcu ypaBHEHHUI]
Pa3TMIHBIX CUTYaIusIX, COOTBETCTBYIOLIMX peaxigiit 7|
[IpostBIIsITE  TBOPYECTBO M BOOOpakeHue,| (HOpMyIMpoBaTh BBIBOJIBI HA|
OBITh MHUIIAATHBHBIM OCHOBE 3THX pPE3yJIbTaTOB
OBnageHne yHUBEPCaJIbHBIMU
PETYIATHBHBIMU TEUCTBUSMU
T) npunsmue ceos u Opyeux iooell:
- IPUHAMATh MOTHBBI M apTyMEHTHI JPYTHX]
TOZIeN
TIpH aHANM3E PE3YIbTATOB IEATCIBHOCTH,
- MPU3HABATH CBOE MPaBO U IIPABO JAPYTHX]
moJeH Ha
OIIHOKH;
- pa3BUBaTh CHOCOOHOCTH TOHMMATh MHp C
TIO3ULUH
JIPYTOro 4eJoBeKa;
OK 07. - B obnacTu 9KOJIOTHYECKOTO| -  c(hopMUPOBATh
CoelicTBOBATh BOCITUTAHMS NPEJICTABICHUS: O XHUMHUYECKOU
COXPaHEHHUIO - c(hOpPMHUPOBAHHOCTh  IKOJOTHIECKOU | cOCTABISIOMICH
OKp yKArOIIeH KYJIbTYPHI, MMOHUMaHUE BIIMSIHHSA | €CTECTBEHHOHAYIHOU KapTHHBI
Cp€anl, CONHATIPHO-3KOHOMHYCCKHUX  TIPOLUECCOB | Mupa, pOJM XHMMHMHU B MO3HAHUH
pecypcocOepexe- Ha COCTOSHHE HNPHPOJHOM M COLMATBHOW | sSBIICHHM TIPUPO/IBI, B
HHIO, IIPUMCHATH | CPCAbL, OCO3HAHHUC rI100aJILHOTO q)OpMI/IpOBaHI/II/I YMEHHUSA u
3HaHUA 00 XapaKTepa 3KOJOTHICCKUX HpO6J‘IeM; KYJIbTYpPbI JUYHOCTH, ee
HU3MEHEHHUH - IJaHUPOBAHME M  OCYIIECTBIEHHUE | (yHKIMOHAIBHOM rpaMOTHOCTH,
KJIMMara, JCUCTBUI B OKpYKalUIIEH Ccpele Ha | HeoOXOAUMOU JUIS pEeLICHHS
IIPUHITUTIBI OCHOBE 3HAHMA LEJIeH YCTOMYMBOIO | MPAKTHUCCKUX 3a1a4 u
OepexKIIMBOTO Pa3BUTHSI YETIOBEYECTBA; 9KOJIOTHYECKH 000CHOBaHHOTO
MIPONU3BOJICTBA, aKTUBHOE HETPUATHE JEUCTBHMI, OTHOIICHUS K CBOEMY 3JI0POBBIO M
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3¢ pexTHBHO

JEVICTBOBATh

Ype3BbIYANHBIX
CUTYyalIsAX

MPUHOCAIINX BPEO
OKpYXalolleh cpene;

- yMEHHE MIPOTHO3UPOBATH
HeOJIaronpusITHbHIE 9KOJIOTHYECKUE
MTOCJIEACTBUS IpEATTPUHAMAEMBIX
JEVCTBUH, IPENOTBPALIATh UX;

- pacIIMpeHune OITbITA JEATENBHOCTH

3KOJIOTHYECKOH

HaIpaBJICHHOCTH;

OBJIaJICHUE HaBBIKAMH y4e0OHO-
HCCJIEIOBATENBCKOM, MIPOEKTHOMN 5]

COIMAJIBHOM 1€ TEILHOCTH;

MIPUPOJHOM cpene;
YMETH co0IoaaTh MIPaBUJIY|
9KOJIOTUYECKU Lesiecoo0pazHoro
MOBeICHNUS B OBITY W TPYIOBOH
JeSITeTbHOCTH B LEIIX COXpaHEHUS]
CBOETO 30pPOBBSI M  OKPYXaroIIey

TPUPOTHON CpeaEl; YUUTBIBATH
OMACHOCTh  BO3JCHCTBUS HAa  JKHMBBIE
OPraHU3MBl  OIPEACIEHHBIX BEIIECTB,
TIOHMMas CMBICT TIOKa3aTens]
HPENEITBHOM JOITYCTUMOH
KOHIIEHTpaIn
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2. CTPYKTYPA U COAEP KAHUE YYEFHOM JUCIUATLIMHBI

2.1. Obvem yuedHnoui oucyuniunsvl u 6UObL y4eOHOU padbomol

Bup yueOHoii padoThI

Oo6vem uacoe

MakcumaJibHas yueOHasi Harpy3Ka (Bcero) 72
B 1.4.
Oo0s3aTeibHAs AyIMTOPHAs YydyeOHasi Harpyska 64
(Bcero)
B TOM YHUCJIE:
3aHTHUS JISKIIMOHHOT'O THIIA 26
IIPAKTUYECKUE 3aHATHS 38
IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COICPKAHME
(conep:kaHue NPUKJIATHOTO MOAYJIs)* 8*
B Tom uncne
3aHATHS JEKIIMOHHOr0 THUma* 2%
MPAKTUYECKHUE 3aHATHS 6*
IIpome:xxyToYHas arrecTanus au@sager

2.2. Cmpykmypa oucyuniunsl

Kos1n4ecTBo ayIMTOPHBIX 4aCOB

HanmenoBanune pa3aeioB U TeM Bceero Teopernueckoe IIpakTHyeckue
odyuyeHue 3aHATHUA

Pa3nea 1. OcHOBBI CTPOEHMs BelllecTBa 2 4
Tema 1.1 CtpoeHne aTOMOB XUMHUYECKHX 3JIEMEHTOB ) )
U IPUPOJA XUMUUECKOH CBSI3U
Tema 1.2 Tlepuogndeckuii 3axoH u Tabmuta /. U. ) ) )
MeHneneesa.
Pa3znen 2. Xumuueckue peakunu 8 4 4
Tema 2.1 Tumnsl XUMHUYECKUX peaKIuil 4 2 2
Tema 2.2 DnekTpoauTryYecKas: AUCCOLMALNS U 4 ) )
HMOHHBIA 00MEH
Pa3nen 3. CtpoeHue u cBoiicTBa HEOPraHHYeCKUX 14 8 6
BellleCTB
Tema 3.1 Krnaccuduxanus, HOMEHKIATypa U 4 ) )
CTpOEHHE HEOPTaHUYECKUX BELIECTB
Tema 3.2 DOU3NKO-XMMHYECKUE CBOMCTBA 3 6 )
HEOPraHMYECKUX BEIIECTB
Tema 3.3 UnenTuduxanys HEOpraHMIECKUX BEIISCTB 2 - 2
Pa3nen 4. CtpoeHue u cBoiicTBa OpraHUYecKuX
BelIecTB 26 14 12
Tema 4.1 Knaccudukanms, HOMEHKIATypa U 4 ) )
CTPOCHHE OPTAHMYECKUX BELIECTB
Tema 4.2 CBoiicTBa OPraHNYeCKUX COCTUHEHHM 12 6 6
Tema 4.3 VnenTudukanus opraHMIeCKHX BEIIECTB 6 4 2
Tema 4.4 3HayeHHe ¥ NPUMEHEHUE OPTaHUY ECKUX
BEILECTB B MTPOU3BOJACTBEHHON JESTEIIEHOCTH 4 2 2
YeJIoBeKa
Pa3nen 5. Kuneruueckue 1 TepMoaMHAMMYECKUE 4 ) )

3AKOHOMEPHOCTH MPOTCKAHUA XUMHUYCCKHUX
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peakumi

Tema 5.1. CKOpOCTh XUMHUYECKUX PEAKLHIL.

4 2 2
XUMHYECKOE paBHOBECHE.
Pa3nen 6. PacTtBopbl 6 2 4
Tema 6.1. [lonsTue o pacTBopax 4 2 2
Tema 6.2. MccrnegoBanue CBOWCTB PACTBOPOB 2 - 2

IIpodeccuoHaNbHO-OPHEHTHPOBAHHOE COePxKaAHME (CONePKAHUE PUKJIIATHOTO

MoayJst)*
Paznen 7. Xumus B ObITY M IPOM3BOACTBEHHOI g 2% 6*
HAeATeJILHOCTH YeJ0BeKa
Tema.7.1. Xumusi B ObITY U IPOU3BOACTBEHHOM g* % 6%
JIeSITENIbHOCTH YeJIOBEKa
Bcero no gucuuniinze 72 34 38
2.3 Temamuueckuit nnan u cooeprcanue y4eOHoll OUCYUnIuHbL
HanmenoBanmue Copnepixanue yueOHOIro MaTepuaja, NpaKTHYecKHe padoThbl, O6bem | ®opmu
pa3fenoB H TeM camocTosTeJIbHasl padoTa o0yuaroluxcs, Kypcopas padora (eciu HacoB | pyemMble
npeaycMoTpeHa) Kommer
CHIMH
1 2 3 4

Pasgen 1. OCHOBBI CTPOEHHS BelllECTBA 6
Tema 1.1 Coaep:xkaHue y4eOHOro MaTepuaJjia 4
Crpoenue TeopeTuueckoe 00yueHue 2 OK 01
aTOMOB CoBpemenHas MOiesb CTpoeHusT aToMa. CHUMBOTMUECKHIT S3bIK XUMUH. 2
XHMHYECKHX | XUMIUECKUH eMeHT. JNeKTpoHHAsS KOH(UTypanus aToma.
37eMeHTOB U | Knaccudukamms XUMUIECKUX DJIEMEHTOB (S-, p-, d-3JIEMEHTHI).
npupoaa Banentnsie anexktpoHsl. BaneHTHOCTD. DIeKTpoHHAs IPUPOAa
XHMHYECKOM | XHMUUYECKOH CBS3H. DIEKTPOOTPHIATEIBHOCTD. BHbl XUMUUECKOI CBSI3H
CBSI3M (KoBaJIeHTHAs1, HOHHAS, METAJUTMIECKast, BOOPOHAS) U CTIOCOOBI ee

o0pa3oBaHus

IIpakTHYecKue 3aHATHUS 2

IpakTuyeckas padora Nel CocraBiieHue IJ10ccapus 10 TeMe « 2

CTpoeHne aTOMOB XMMH4YECKHUX 3JIEMEHTOB U NPUPOAA

XUMHUYECKOH CBSA3IW)

CocraBnenne  riaoccapusi: BemecrBo. Atom. Mouekyna.

Xumuyeckuil aneMeHT. Aiorponusi. IIpocTeie W clOXKHBIE

BemiecTBa. KadecTBeHHBIH M KOJMYECTBEHHBIM COCTaB BEILECTB.

Xumuueckue 3HaKH W (GopMmynsl. OTHOCHUTENBHBIE aTOMHAs U

MosieKymsipHas maccbl. KommuectBo BemecTBa.  CTexmomeTpus.

3aKOH COXpaHEHHS MacChl BEUIECTB. 3aKOH IOCTOSHCTBA COCTaBa

BEIIECTB MOJIEKYIISIPHOM CTPYKTYphI. 3aKOH ABOTazipo
Tema 1.2 Coaep:xkaHue y41eOHOro MaTepuaJjia 2
Ilepuonnueck | [lpakTnyeckne 3aHATHS 2 OK 01
Ui 32KOH U IpakTuueckas padora Ne2 «CTpoeHue aTroma ¢
Tadauna /. ucnoab3oBanueM Tadanusl . U. MenneneeBa» CoBpeMeHHas OK 02
n. ¢dopmymuposka [lepuoguaeckoro 3akona. 3HadeHHE 2
MenpneneeBa. | Iepuommueckoro 3akoHa U [leproqinaecKoil CHCTEMBI XUMHYECKUX

anemenToB J[. 1. MenneneeBa 1 pa3BUTHS HAyKH U IOHUMaHUS
XUMHYECKON KapTUHBI MUPA. OTKPBITHE HOBBIX XUMHYECKUX
3JIEMEHTOB. XapaKTepUCTUKA XUMUYECKHX DIIEMEHTOB
(MeTayMYeckne/HeMeTaNIMIeCKIe CBOMCTBA,

QJICKTPOOTPHUIATECIIbHOCTD XUMHWYCCKHUX BHCMCHTOB)
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Paznen 2. Xumuueckne peaknuu

8
Tema 2.1 Coaepixanue y4eOHOro MaTepHalia 4 OK 01
Tunsl TeopeTuueckoe o0yueHue 2
XUMHUYECKUX | Kpaccupukariss W THIBI  XHMHYECKHX —PEaKIMi ¢ ydacTHeM 2
peakuuu Heopranmdeckux  BemiecTB.  CocTaBleHME — ypaBHEHHMH — peakuuid
COCIIMHEHNS, PA3NOKEHHS, 3aMEIIeHUs, OOMEHa, B T.4. PEAKIMH TOPEHHH,
OKHCIICHUSA- BOCCTaHOBJICHHSL.
VYpaBHeHHs ~ OKHMCJIEHUS-BOCCTaHOBNIEHHA.  CTEeNeHb  OKHCIICHHS.
Oxucirens ©  BoccTaHoBHUTENb. CoOCTaBIeHHE U ypaBHUBAHHE
OKHCIIMTENbHO-BOCCTAHOBUTENBHBIX ~ PEAKLM METOAOM  3JIEKTPOHHOTO
Oamanca. OKHCIUTENHHO-BOCCTAHOBHTENBHBIE pEAKIMHd B  TPHPOJE,
HPOU3BOACTBEHHBIX MPOLECCAX W KU3HEHCSTEIBHOCTH OPraHU3MOB.
Knaccndpukaimmss u  THOBI  XUMHYECKMX PEAKIMHA C  ydacTHeM
Heopranmdeckux  BemiecTB.  CoCTaBleHME  ypaBHEHHMH — peakuuid
COCIIMHEHNS, PA3NOKEHHS, 3aMEIIeHUs, OOMEHa, B T.4. PEAKIMH TOPEHHUH,
OKHCIICHUSA- BOCCTaHOBJICHHSL.
VYpaBHEHHMs ~ OKHCIICHHUS-BOCCTaHOBJieHHS.  CTereHb  OKHUCIICHUSL
Oxucimrens W BoccraHoButenb. CocTaBneHue U yYpaBHUBAHHE
OKHCIUTETbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMIl METOAOM  SIEKTPOHHOTO
Oamanca. OKHCIHMTENBHO-BOCCTAHOBUTENBHBIC —PEAKIMH B TPHPOJE,
TPOU3BOCTBEHHBIX TPOLIECCaX U KU3HEAEATEIPHOCTH OPTaHU3MOB
IIpakTHYecKue 3aHATUS 2
IIpakTuyeckas padora Ne3 «Tunbl XMMHMYECKUX PpeaKuuiD 2
Knaccndpukammss #u  THOBI  XUMHYECKMX PEAKIMHA C  ydacTHeM
Heopranmdeckux  BemiecTB.  CoOCTaBleHME  ypaBHEHHMH  peakuuid
COCIIMHEHNS, PA3NOKEHHS, 3aMEIIeHUs, OOMEHa, B T.4. PEAKIMH TOPEHHUH,
OKHCIICHUSA- BOCCTAHOBJICHHSL.
VYpaBHEHHMs ~ OKHCIICHHUS-BOCCTaHOBJieHHS.  CTereHb  OKHUCIICHUSL
Oxucimrens W BoccraHoButenb. CocTaBneHue U yYpaBHUBAHHE
OKHCIUTETbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMIl  METOAOM  SIEKTPOHHOTO
Oamanca. OKHCIHMTENBHO-BOCCTAHOBUTENBHBIC —PEAKIMH B MPHPOJIE,
TPOU3BOCTBEHHBIX TPOLIECCAX U KU3HEAEATEITBHOCTH OPTaHU3MOB.
Tema 2.2 Coaepxanue y4e0HOro MaTepuaJjia 4 0K 01
daexrTpoauTt | TeopeTHueckoe odyyeHue 2 OK 04
nyeckas Teopust sneKTpOIMTHUECKON aucconranui. MoHBI. DIEKTPOIUTH, 2
AMCCONUANUS | HEINEKTPOHTHL. Peakipm mioHHOTO OOMeHa. CoCTaBieHHE peakiil
U MOHHBIH HMOHHOTO OOMEHa MYyTEM COCTaBJICHMS MX MOJHBIX U COKPAILCHHBIX
o0MeH WOHHBIX ypaBHeHMHA. KHCIOTHO-OCHOBHBIE peakuuy. 3aJaHus Ha
COCTABJICHUE MOHHBIX PEaKIUil
I[IpakTHYeckue 3aHATUS 2
IIpakTuyeckas padora Ned PemeHue 3KcnepUMMEHTAJTbHBIX 2
3a/1a4 M0 TeMe «JIeKTPOJIMTHYEeCKAs JUCCOLUALUS»
HccnenoBanne THHOB (MO COCTaBy W KOJMYECTBY MCXOIOHBIX U
00pa3yronmxcs BeiiecTB) W MPU3HAKOB XMMHUYECKHX peakimil. [IpoBenenue
peaxiuii HOHHOTO OOMEHa, OTpe/IeNeHHe CPebl BOIHBIX PacTBOPOB. 3amaHuUS
Ha COCTABJIEHHE MOHHbIX PEaKLHi
Paznen 3. CtpoeHue U cBOiicTBa HEOPraHMYeCKUX BelleCTB 14
Tema 3.1 Coaep:xkaHue y41eOHOro MaTepuaJja 4 OK 01
Knaccuguka Teoperuueckoe odyueHnme 2
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nusi,
HOMEHKJIATYP
a U CTpoeHue
HeopraHuyec
KHX BellecTB

[Ipenmer Heopranmdeckod xumud. Kiaccmpukamms HEOPTaHUIECKHX
BemecTB. [lpocteie W cioxHble BemecTBa. OCHOBHBIE KJIAcChl CIIOKHBIX
BEIIECTB  (OKCUIBI, THUAPOKCHIBI, KHUCIOTBL, COJNH). B3aumocBs3b
HEOPTraHMYECKUX  BEIIECTB.  ArperatHble  COCTOSIHMSL — BEIIECTBA.
Kpucrammueckue n amopdusie Bemectsa. THITBI KPHCTALTHYECKHX PEIIETOK
(aToMHas, ~MOJNEKyJspHAs, HOHHA’, METAUIMYecKasi). 3aBHCHMOCThb
(U3MYecKuX CBOMCTB BEIMIECTBA OT THNA KPUCTAJUTMUYECKON PEIICTKH.
3aBHCHMOCTh XMMHYECKOM AKTHBHOCTH BELIECTB OT BUJA XUMHUECKOH
CB3M M THIA KpUCTaluMueckod pemerku. [Ipuumnbl MHOTOOOpasHs
BELIECTB

HpaKTl/I‘leCK]{Ie 3aHATUHA

IIpakTuyeckas padora NeS «Knaccudukaumsa, HomeHKnaTypa u
CTpoeHue HeopraHMyecKux selects» HoMeHKIaTypa HeOpraHMIECKUX
BEIIECTB: HA3BAHME BEINECTBA MCXOMS M3 MX XMMHYECKOH (HOPMYIBI WITH
COCTABIICHAE XUMHYECKOH (OPMYIBI MCXOAS W3 HA3BAaHHMS BEIIECTBA IO
mesxayHaponaoi (MFOITAK) nnu tpuBnansHOi HOMEHKIATYpe.

Pemrenne  mpakTHdeckMx — 3aJaHUl MO0 KJIACCH(UKAIHH,
HOMEHKJIAType M XUMHUYECKUM (OpMyJiaM HEOPTraHWYECKHX BEIIECTB
Pa3NMYHBIX KJIAaccoB (YrapHbI ra3, YIJEKHCIbIA ra3, aMMHAK, TalleHas
U3BECTh, HETalleHas W3BECTh, MUTHEBAS COJAA M JPYIUX): Ha3blBaTh U
COCTaBJIATH (bopmymbl XUMHYECKHX BEIIIECTB, OTPENIEIATD
TPUHA/UIEKHOCTB K KJIACCYy.

HWcrounnkn xuMuueckoil nH(OpMAaImm (CpeacTB MaccoBOi MH(OpMAIWH,
cetb Wureprer wu gpyrue). Ilomck wuHpOpMamuy TO HA3BaHUSAM,

HICHTH(UKATOPAM, CTPYKTYPHBIM (hopMmysiam

OK 02
JIK

Tema 3.2
dPu3uko-
XHMHYECKHe
CBOlicTBa
HeopraHu4ec
KHX BelllecTB

Coaep:xaHue Y4eOHOI0 MaTepHaJia

TeopeaneCRoe oﬁyqeﬂne

=)

Metaanbl. O0mme (U3MUECKUE U XMMHUUYCCKUE CBOMCTBA METAJLIOB.
CrocoObl moydeHus. 3HAYCHUE METANIOB W HEMETAUIOB B MPUPOJC H
KU3HEJICATCITBHOCTH YeIoBeKa W opraHu3MoB. Kopposus METasuioB: BHIBI
KOPPO3HH, CIIOCOOBI 3aIUTH METANIIOB OT KOPPO3UU

Hemeramibl. O0ume dr3ndeckre 1 XUMIYECKUE CBOMCTBA HEMETAIUIOB.
Turnmunete cBoiictBa HemeTawoB [V— VII rpymn. Knaccudwuxamms n
HOMEHKJIATypa COCAWHEHHH HeMeTauioB. KpyroBOpOThl OMOTEHHBIX
3JIEMEHTOB B IPUPOJIE

XuMHYeCKHe  CBOWCTBA  OCHOBHBIX  KJACCOB  HEOPTaHHYeCKHX
BellecTB  (OKCHAOB, THAPOKCHAOB,  KUCIOT, COJed U  Jp.).
3aKOHOMEPHOCTH B HM3MEHEHHWH CBOWCTB MPOCTBIX  BELIECTB,
BOJIOPOJHBIX COEAMHEHUH, BBICIINX OKCHIOB U THIPOKCHIOB

HpaKanecmle 3aHATUA

(5]

IIpakTnyeckasa padora Ne6 «PuU3UKO-XMMHMYECKHE CBOIiCTBa
HeOpraHuyeckux BemecTB» CocTaBlieHHE YPaBHEHHH XMMHYECKHX
peakuuil ¢ y4acTHEM MPOCThIX U CI0KHBIX HEOPraHUUYECKUX BEILECTB:
METa/JIOB M HEMETAUIOB; OKCHUAOB METaJIOB, HEMETAIOB U
aM(OTEpHBIX 3JIEMEHTOB; HEOPTaHWYECKHX KHCIOT, OCHOBAaHMHA H
ampoTepHBIX TUJIPOKCH/JIOB; HEOPraHUYECKUX COJIEH,
XapaKTEPU3yIOIHUX 150, CBOMCTBA. Pemenue IIPAKTUKO-
OpHUEHTHUPOBAHHBIX TEOPETUYECKUX 3aJaHUM Ha CBOWCTBA, COCTaB,

OK 01
OK 02
JK...
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TMOJIyu4CHUC n Oe3oIacHoe HCIIOJIb30BaAHHUEC Ba)KHCHIITHX
HEOPraHNYCCKHUX BCUICCTB B 6BITy n Hp&KTH‘lCCKOi/’I JACATCIBHOCTH
YCJIOBCKA

Tema 3.3
HNpentuduxa
nus
HeopraHu4ec
KHX BelllecTB

Coaep:xaHue Y4eOHOI0 MaTepHaJa

HpaKanecmle 3aHATUA

[S]

OK 01

IIpakTuyeckas padora Ne7 «neHTH(PUKALUSI HEOPTAHUYECKUX
BeleCTB». PelleHne 3KCnepUMEHTAIBHBIX 337a4 [0 XUMUYECKUM
CBOMCTBaM METAJUIOB M HEMETAJUIOB, IO PAaClO3HABAaHUIO H
MTONYYEHUS COEMHEHN METAJUIOB M HEMETAJUIOB.

Wnentudukanys HEOPTaHMIECKHX BEHIECTB C HCIIOJB30BAHUEM HX
(U3UKO-XMMUYECKAX CBOMCTB, XapaKTEPHBIX KAYECTBEHHBIX PEAKIUH.
KauectBeHnble peakiuu Ha Cyib(ar-, KapOOHAT- M XJIOPUI-aHUOHBI, Ha
KaTHOH aMMOHUS

OK 02
OK 04

Pazaen 4. CTpoeHne M CBOMCTBA OpPraHM4YeCKHUX BCIIECCTB

Tema 4.1
Kaaccuduka
nus,
HOMEHKJIATYP
a M CTpoeHue
OpPraHuYecKu
X BelllecTB

Conep:kanne y1e0HOro MaTepHaJa

OK 01

1 | Teopernyeckoe o0yueHne

[TosiBneHne u pa3BUTHE OPraHUYECKOW XMMHH Kak Hayku. [Ipenmer
OpTraHNYECKON XUMHU. MECTO M 3HAYEHHE OPTaHMYECKON XUMHUHU B
CHUCTEME ECTECTBEHHBIX HayK.

XUMHYECKOE CTPOEHUE KaK MOPSIOK COCIWHEHUS aTOMOB B
MOJIEKYJIE COTJIACHO HMX BaJCHTHOCTU. OCHOBHBIE  TOJIOKCHHUS
TEOPUU XHMHUYECKOTO CTPOCHHS OpPraHMYECKHUX COEIMHEHHUHI
A.M. byrnepoBa. YTIepoaHBIA CKEIET OPTaHMIECKONW MOJICKYIIBI.
3aBUCUMOCTh CBOWCTB BELIECTB OT XHMHUYECKOTO CTPOCHUS
MoJsiekyn. M3omMepHst 1 H30Mepsl.

[Monstne o QyakunoHampHOM rpymme. Pamukan. I[IpuHIATIBL
KIacCU(pHUKAIIMA OPTaHWMYECKHX COSIMHEHUH. MexmyHapoaHas
HOMEHKJIATYpa ¥ MPHUHLMIBI HOMEHKJIATYpPhl OPraHUYECKHX
coenuHenunit. [lonsitue 00 a30TCOMEPKAIINX COCAUHEHHUSIX,
OMOJIOTMYECKH aKTHBHBIX BellecTBax (YrieBOAax, >KUpax, Oenkax
U 7Ip.), BBICOKOMOJIEKYJISIPHBIX COCAMHEHUSIX (MOHOMEp, MOJMMED,
CTPYKTYpPHOE 3BEHO)

[\
Nl\.)-lkc\

NK...

MpakTuyeckue 3aHATUA

2

IIpakTHyeckas padota Ne§ «Kaaccupukamusi, HOMEHKIATYPA U CT|
opranmyeckux BemecT» HomeHknarypa OpraHUYeCKHUX

coeauHeHuil  otaenpHbIX KitaccoB (HachlieHHbIE, HEHAaCHI
apOMaTUYECKUE YTIICBOJOPOIbI, CHHUPTHI, (HDEHOJBI, aJIbICTHIBI,

KETOHBI, KapOOHOBBIE KHCJIOTHI W JIp.)
CocTaBlieHHE MOJHBIX U COKPAIICHHBIX CTPYKTYPHBIX (OpPMYI
OpPTaHUYECKUX BEIIECTB OTACIbHBIX KJIaCCOB,

HCMOJIB3Ys UX Ha3BaHUS IO CUCTEMATUYECKON U TPUBUATBHOU
HOMEHKJIAType (3TUJICH, alleTUIICH, TIIUIICPYH,

¢denon, QopManpaerun, YKCyCHas KHCIOTa, TJHMIMH). Pacders

2
poeHue

ICHHBIC

MIPOCTEN

(OpMYJIBI  OPTaHUYECKOUM MOJICKYITBI, UCXOJIs U3 3JICMEHTHOTO cocTaBa (B /)

apoOMaTHYECKUE YTIIEBOJOPOIbI, CHHPTHI, (DEHOJBI, AJIBACTHIBI, K
KapOOHOBBIE KHCIIOTHI

€TOHEI,

BIEN

u 1p.) CocTaBieHHE TOJHBIX U COKPANICHHBIX CTPYKTYPHBIX (hOpMyI
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OpraHMYECKUX BELIECTB OTIEIbHBIX KIIACCOB,
HCIOJIb3YS MX Ha3BaHMS 10 CHCTEMAaTHUECKON U TPUBHAIIbHOM
HOMEHKJIAType (3THJICH, alleTUJICH, TIULEPHH)

PacueTts! npocreiimeid popMyibl OpraHUdECKOH MOJIEKYIIBI

Tema 4.2.
CsBoiicTBa
opraHuvec-
KHX
coeIMHeHM i

CogepiaHue yyebHoro marepuana

12

TeopeTrnueckoe 00yueHue

OU3UKO-XMMHYECKAE  CBOMCTBA  OPTaHUYECKUX  COCIUHCHUH
OTJICTBHBIX KJIACCOB (0COOEHHOCTH KJIACCHU(HKAITUN U HOMEHKIIATYP bl
BHYTPHY KJIacca; TOMOJIOTHUYESCKUAN psif U o01as (opMyna; U30MEpHs;
(m3nYecKue CBOMCTBA; XUMUYECKHE CBOMCTBA; CIIOCOOBI TIOTyICHHS):

— TpeAedbHbIE YIJIEBOAOPOABI (aJIKaHbl H  IUKJIOAJIKAHBI).
l'openne Merana Kak OAWH W3 OCHOBHBIX HMCTOYHMKOB TeIUula B
MPOMBIIIJIEHHOCTH n  OwpITy. CaoiicTBa MPUPOIHBIX
YIJIEBOJIOPOAOB, HAXOXACHHE B MNPUPOAE U IPUMEHEHUE
AJKaHOB;

— HempeznenbHble  (aJKeHbl, @JIKAHBI W alKagueHbl) U

apoMaTHYeCKHe YIieBoaopoabl. ['opeHue anerusieHa

KaK MCTOYHUK BBICOKOTEMIIEPATYPHOTO IUIAMEHU sl CBapKH M
PE3KH METAIJIIOB

— KHCIIOPOICOIEPKAIEe COSTUHEHNS (CITUPTHI U (hEHOIBI, KapOOHOBBIE
KUCIOTHI W A(QHPBI, AIBICTHIBI W  KETOHBI, JKUPBI, YTIEBOIBI).
[IpakTideckoe TpPUMEHEHWE  OTWICHIJMKONA, IJHMIEpuHa,  (eHoma.
[Tpumenenne Gopmanbaeruaa, AameTaibIernaa, YKCYCHOM KHCIOTHI.
Mpbita Kak coMM BBICIIMX KapOOHOBBIX KHCIOT. Moromme cBOiCTBa
MbLIa

— a30TCOJEpXKaIlNe COCAMHEHHS (AMHHBI W AMHHOKHCIOTHI, OCJKH).
BricokomonekynspHble coequHeHHs (CHHTETUYECKHE U OMOIOTHYECKH-
aKTUBHbIE). MOHOMED, TOMMMED, CTPYKTYpHOE 3BEHO. [lomimMepu3arus
STHJIEHA KaK OCHOBHOE HAIPABJICHHUE €0 UCTIOIb30BaHMSL.
I'eHeTHUecKas CBA3b MEXKAY KJIACCAMM OPraHMYECKHX COCAMHEHMI

HpaKTl/I‘leCK]{Ie 3aHATUHA

IpakTuyeckas padora Ne9 «CpoiicTBa opraHu4ecKHX coeIHHEHHI»
CBoiicTBa OpraHUYECKUX COCIUHEHUH OTIENbHBIX KJIAcCOB (TPUBHAIBHAS U
MEXAYHApOJHAs HOMEHKIATypa, XUMHYECKHE CBOWCTBA, CIIOCOOBI
TOJTy4eHHs1): TIpellesbHbIe (AIKaHbl W LUKJIOAJKAHbI), HEMpeaeIbHbIe
(anKEHBI, ANKUHBI U ANKaJUEHBl) 1 APOMATHYECKUE YTIIEBOAOPOABI, CIIUPTHI
1 (heHOMbI, KapOOHOBBIE KHCIOTHI W Y(UPHI, AbACTH/IB 1 KETOHBI, aMHHBI 1
AMHMHOKHCIIOTBI, ~ BBICOKOMOJIEKYJSIDHBIE ~ COCAMHEHMS.  3ajaHus  Ha
COCTaBJICHUE YPAaBHEHMI XUMHWYECKMX pPEAKIUH C Y4acTHEM
OpPraHMYECKUX BEIIECTB HA OCHOBAHUH HX COCTABA U CTPOCHHUS

IIpakTuyeckas padora NelQ) «CocraBieHne cxeM peakuui 1o
Henoykam npeppamenuit» CocTaBieHne cXeM peakuuil (B TOM YHCIE MO
TpeI0KEHHBIM HeMOYKaM  MpPEeBpalleHHi),  XapakTepU3YIOLIUX
XAMHYECKHE CBOICTBA OPraHUYECKUX COCAMHEHUH OTHETBHBIX KJIACCOB,
croco0bl WX TMOJNYYEHHS M Ha3BaHHE OpPraHMYECKUX COCAMHEHHH T10
TPUBUAJIBHON WIN MEXAYHAPOJHOU CUCTEMATHYECKOW HOMEHKIATYPE.

OK 01
OK 02
OK 04
JK...
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Pemrenne  NpakTUKO-OPUEHTHPOBAHHBIX TEOPETUUECKUX 3aJaHUil  Ha
CBOIMCTBA OPraHUYECKUX COCTUHEHUN OTAEIBHBIX KJIACCOB

IpakTuyeckas padora Nell «MopeanpoBanue MOJIEKYJT 2
OpraHMYecKMX BewlecTB» MoAEIMpoBaHUE  MOJIEKYI u
XUMUYECKHX MPEBPAILCHUN Ha IPUMEPE dTaHa, 3TUJICHA, alleTHIIEHA
u Jp.
Tema 4.3 Conep:kanue y4e0HOr0 MaTepuaJja 6
Haentuduka | Teopernueckoe odyyeHue 4 OK 01
st Opranuueckue coenuHeHus. I[IlpumeHeHne u OuoJsioTHYECKast OK 02
opranuvec- posib  yrineBonoB. OKuUCIEHHE YIIIEBOJOB HWCTOYHHUK 3HEPIUHU 2
KHX BellecTB HBBIX Oprann3MoB. O01acTU MPUMEHEHHSI aMUHOKHUCIIOT. OK 04
[lpeBpamenuss OenkoB mumm B opraHu3me. buonormueckue
¢bynkn 6enkoB. buonornaeckue ¢yskm  xupoB. Pomb 2
OpraHMYeCKON XMMHUHU B PENICHHH TPOOJIeM MUIIEBOH 0e30MacHOCTH
IIpakTHyeckue 3aHITUS 2
IIpakTuyeckass padora Nel2 -“UneHTudmkanusi  OpraHMYecKHX 2
COCTMHEHMIT  OTAEIBHBIX  KJaccoB”  UneHTHUKamus  OpraHuyecKux
COCIMHEHHH OTHEeNbHBIX KIACCOB (HA MpUMEpe anblerujoB, Kpaxmana,
YKCYCHOM KHCIOTBI, OEIKOB W T.I) C HCHOJIB30BaHUEM HX (DUBHKO-
XUMHUYECKUX CBOMCTB M XapaKTEpHbIX KAaueCTBEHHbIX peakuuil. JleHatypauus
Oenka npu HarpeaHuu. L{BeTHbIE peakuny OENKOB.
Tema 4.4 Conep:xanne y4e0HOro MaTepHuaJia 4 OK 01
3HaAYeHHUE U Teopernueckoe o0yueHue 2
npumenenue | Poib  OPraHM4eckod XMMMM B pElICHMH TIPOOIEM  SHEPreTHYECKOM 2 OK 02
opraHuvec- 0€30MacHOCTH, B Pa3BUTHH MEIHIMHBI, CO3MaHUH HOBBIX MaTEpHAJIOB, OK 04
KHX HOBBIX UICTOYHUKOB SHEPTUH (JIbTEpHATUBHbBIE HCTOYHUKH SHEPIUN). JNIK
BellleCTB B OnacHOCTh BO3JCHCTBHS HA >KUBBIE OPIraHU3MBI OPTaHHYECKUX
NPOM3BOACTB | BEWIECTB OTIENBHBIX KIACCOB (YIJIEBOIOPOMBI, CIHUPTHI, (EHOIBI,
€HHOI1 XJIOPOPTaHUYECKUE TPOU3BOJAHBIC, aNbJETUAbl H JAp.), CMBICI
AesITeIbHOC- | IOKA3aTeNs IPeIEabHO JOMYCTUMON KOHIEHTPALUH.
TH 4eJIOBEeKa IIpakTHyeckue 3aHITUS 2
IpakTHyeckas padora Nel3 «PacnozHaBaHue macTMace 1 2
BOJIOKOH»
BO3HNKHOBEHNE aHAIMTHYECKOTO CUTHAIIA C TOUKU 3PEHAS XUMHIECKUX
HPOLECCOB TIPH IPOTEKAHNH KAUYECTBEHHON PEaKIIH, O3BOJIAIOMIEH
WICHTH(UIMPOBATH NPEIOKEHHBIE OPTaHMYECKHE BENIECTBA
Pazpnen 5. Kunernueckue u TepMOAMHAMUYECKHE 3aKOHOMEPHOCTH NPOTEKAHUS 4
XMMMYEeCKHX peaKuui
Tema 5.1. Conep:xanue yueGHOro MaTepuaja 4 OK 01
CkopocTth TeopeTnyeckoe o0yueHue 2 OK 02
XUMHYeCKHX | CKOpOCTh pPEaKluu, €€ 3aBUCHMOCTh OT Pa3INYHBIX (HaKTOPOB: 2
peakumii. NPUPOABI PEATHPYIOIIMX BEIIECTB, KOHLEHTPALUH pEarnpyromux JK..
Xumuueckoe | BEIIECTB, TEMIEPaTypsl W IUIOMAAM PEAKIUOHHOM MOBEPXHOCTH.
paBHoBecue, | 1CIOBbIC dD(EKTE XUMHYCCKUX PCAKIMA. DK30- M IHIOTEPMHUICCKHC,

PEaKLUH.
O6partuMocTh peaktmii. XUMAYeCKOe PaBHOBECHE U €T0 CMEIICHHE TIO
JICCTBHEM  pa3TMYHBIX  (PAKTOPOB  (KOHIEHTpAIMS PEareHTOB  WIN
HPOJYKTOB PeaKklyy, JaBieHIE, TeMIeparypa) Al CO3JaHus ONTUMAIBHBIX
YCIOBHH POTEKaHHUsT XUMHUUIECKUX npomeccoB. [punnun Jle -IIarense
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HpaKTl/I‘leCK]{Ie 3AHATUA

IIpakTuyeckas padora Nel4 «CkopocTh XUMHUYECKHX peaKIuid.
Xumuyeckoe paBHOBecue.» PelieHne MpPaKTUKO-OPUEHTHPOBAHHBIX
3aJaHui Ha aHamu3 (PAKTOpOB, BIMAIOIIMX HA W3MEHEHHE CKOPOCTH
XMMAYECKOM peakiuM, B T.4. C TO3UIHAHA  3KOJIOTUYECKH
1enecooOpa3Horo nmoBeneHuss B OBITY M TPYAOBOM MAEATETBHOCTH B
HEJISIX COXPaHEHHUS CBOETO 3[I0POBbS M OKPYKAIOIIEH TPUPOIHOH Cpebl.
Penienne mpakTHKO-OpUEHTHPOBAHHBIX 3aaHUI HA IPUMEHEHUE TIPHHIUIIA
Jle-lllatenve 171 HAaxXOKACHUS HAMpPABICHUS CMELIEHUS PaBHOBECHS
XHUMIYECKOH pEaKIuy W aHamu3 (aKTOpOB, BIMSIOMMX HA CMEIICHIE
XUMHYECKOTO PAaBHOBECHSI

Paznena 6. PacTBopbl

TeMma 6.1.
IlonsaTue o
pacrTBopax

Conep:kanne y1e0HOro MaTepHaJa

TeopeaneCRoe oﬁyqeﬂne

PactBopeHne kak (pU3HKO-XUMHYECKH mporiecc. PacTBOpEL.
CriocoObl IpUTOTOBINIEHHUSI PacTBOpoB. PactBopumocTs. MaccoBas
JOJIsl pacTBOpeHHOro BemiecTBa. CMBICH MOKazaTens MIpeneibHO
JNOMYCTUMON KOHIIGHTPAlMM U €ro HKCIOJb30BaHWE B OLIEHKE
9KOJIOTUYECKON 0e30MacHOCTH.

[TpaBuiia 3KOIOTUYECKH 1EIIECO0OPa3HOTO TOBEICHHS B OBITY U
TPYAOBOW JESITEIBHOCTU B LEISAX COXPAHEHHS] CBOETO 3/I0POBbs
U OKPYXAIOLIEH MPUPOTHON CPE/ibl; OMMACHOCTh BO3ACUCTBUS HA
JKUBBIE OPTaHU3MBbI OIPEICJICHHBIX BEIIECTB.

Pemenne npakTUKO-OpUEHTUPOBAHHBIX PACUETHBIX 3aJaHUN HA
pacTBOPHBI, HCTIOJIB3yEMbIE B OBITOBOM M IPOU3BOACTBEHHO M
JEATeIbHOCTH YeI0BEKa

NN (AN

HpaKaneCKne 3aHATUA

[pakTuyeckas paéora Nel5 «IIpuroroBieHue pacTeopa
3a/1aHHOI KOHLIEHTPAaLuID)

[IpurotoBnenne  pacTBOpoB  3adgaHHOM  (MaccoBod, % )
KOHLEHTpauu (C NPaKTHKO-OPUEHTHUPOBAHHBIMU BOMPOCAMH) U
OTIpENEICHUE CPEIbl BOJHBIX PACTBOPOB.

Pemrenne 3amay Ha IPUTOTOBJIEHUE PACTBOPOB

OK 01
OK 02
OK 04
JIK...

Tema 6.2.
HUccaenona-
HHe CBOMCTB
PaCTBOpPOB

Conep:kanne y1e0HOro MaTepHaJa

HpaKTl/I‘leCK]{Ie 3aAHATUHA

[

IIpakTuyeckas padora Nel6
peakuum»

«Pemienue 3aga4 Ha XUMH4YeCKHe

OK 04
NK...

IIpodeccHoHaAIBHO-OPHEHTHPOBAHHOE CO/IeP KaHMe (COAepKAHUE
NPHUKJIATHOTO0 MOAYJIA)*

Paznen 7. Xumus B ObITY M IPOU3BOICTBEHHOI 1eATEJIbHOCTH YeJI0BEKa

8*

Tema.7.1.
XumMus B
OBbITY U
NMPOU3BOACTB
€HHOM
JeSITeIbHOCT
4 YeJI0BeKa

Conep:xanue yuedOHOro MaTepuaJia

2*

TeopeTnyeckoe o0yueHue

2*

Hopenimme pocTmkeHuss XUMUYECKOM HAYKM M XUMHUYECKOU
TEXHOJOIMH. Polb XMMHM B OOCCIEUYCHHS OKOJIOTHUECKOM,
SHEPreTUYECKON M MUIIEBOH 0e30MacHOCTH, Pa3BUTUH MEAWIIMHBIL.
ITpaBuna norcka 1 aHaM3a XUMUYECKOH MHPOPMAIMK U3 Pa3TMIHbIX
UCTOYHUKOB (HayyHas M y4eOHO-HaydHas JIMTepaTypa, CpecTBa

2*

OK 01
OK 02
OK 04
OK 07
JK...
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MaccoBoii uH(popmaru, cetb iHtepHeT)

HpaKaneCKne 3aHATUHA

6*

IpakTuyeckas padora Nel7 «Xumus B ObITY»

[Mouck m aHanM3 KEMCOB O MPUMEHEHWH XMMHYECKHX BEIIECTB U
TEXHOJIOTHH ¢ ydeToM Oyaymield mpodecCHOHATBHON IEATEIbHOCTH
MO0 TeMaM: KpacKW, CTEKJIO, KepaMHUKa, TEKCTHIbHBIE BOJIOKHA,
OpTaHWYECKHE W MHHEpaJbHbIE YIOOpEHHUsS, JIEKapCTBEHHBIC
BEIIIECTBA, OBITOBAS XUMHUSL.

3ammra: IlpexcraBieHune pe3ylbTaToOB PEUICHUS KEHCOB B (opme
MUHH-I0KJIaa C Mpe3eHTarmeit

2*

IIpakTuyeckas padora Nel8 « Xumusi B nmpou3BOACTBEHHOil
AeATeJbHOCTH YeJI0BEeKa»

Ilonck m aHannM3 KEWCOB O NMPUMEHEHWH XUMHWYECKHUX BEIIECTB U
TEXHOJIOTHH C ydeToM Oyaymieil mpohecCHoHaTbHOMN JesITeTbHOCTH
o TEMaM: BAOKHEHIINE CTPOUTEIILHBIE MaTepHaIIBL,
KOHCTPYKIIMOHHBIE =~ MaTepHasbl, Kpackd, CTEKJIO, KepaMHKa,
MaTtepuansl UL DJEKTPOHHKH, HAHOMATEpPHAJbl, TEKCTUIIbHBIC
BOJIOKHA, HMCTOYHHMKM DJHEPIWM, OPraHWYECKHE W MUHEPAIbHBIC
yInoOpeHus.

3ammra: IlpexcraBieHune pe3ylbTaToB PEUICHUS KEHCOB B (opme
MHHH-JOKJIA/1a C IPE3eHTalMeN

2*

IIpakTuyeckas padora Nel9 Ilomck m aHanmu3 KeHcoB O
OPUMEHEHUH XUMHUYECKUX BEIIECTB U TEXHOJOTMH C Yy4eTOM
Oynymeili  mpoecCHOHANBHOM  JEATeNBHOCTH [0 TeMaM:
KHCJIOTHOCTH TOYB, XUMHUYECKHI COCTAB JIEKAPCTBEHHBIX PACTEHUH,
XAMUYECKAH COCTaB (UTOHIUIHBIX pAcTeHUH W (UTOHIHIOB,
apoOMaTHYeCKUE BEIIECTBA Yy [IBETKOBBIX pacTeHuit. OxpaHa
OKpYXKAaIOILEH CpeAbl OT XUMUUYECKOTO 3arps3HEHUS.

3ammra: IlpexcraBieHue pe3ylbTaToOB PEUICHUS KEHCOB B (opme
MUHU-I0KJIa]1a C IPE3EHTale MHHU-JIOKIA1a C Ipe3eHTalrei
ITpomMexyTouHas aTTecTalyst Mo JUCUUILIMHE (aud3auer)

2*

HUTOr O:

72
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3. YCJOBUS PEAJIN3AIIAU IPOT'PAMMBI OBIIIEOBPA3OBATEJBHOM
AN CHUIVINHBI

3.1. Mamepuanvno-mexnuueckas 6aza, He00xXo0umasn 011 0CyuiecmeneHus
00paszoseamenbHO20 npoyecca no OucCyuniuHe.
TpeboBaHus K MUHHMAaJIbHOMY MaTe€pHaJIbHO-TEXHUYECKOMY obOecriedeHus s peanm3anuu
MpOrpamMMbl  TUCHHIUIMHBL  JOJDKHBI OBITh TPEAYCMOTPEHBI CIIAYIOIIUE CIICIHAIBHBIC
MpHUCHOCOOICHNUS: YIeOHbBIH KaOMHET XUMHUH W/WIN yIeOHOU XUMUIECKOU Tab0paTOpuH.

ObopynoBanue ydeOHOTO KaOwWHeTa (HArJsAHBIC MOCOOMS): HAOOPHI HIAPOCTEPIKHEBBIX
MoOJIeNield MOJIEKYN, MOJAENN KPHCTAUIMYECKHX PEHIeTOK, KOJUICKIMM TPOCTBIX M CIOKHBIX
BEIIECTB W/WIIM KOJUICKIIMM TIOJMMEPOB; KOJUICKIMS TOPHBIX IOPOJ MHHEPAJoB, TalimIa
MenneneeBa, yaeOHbIe (PHITBMBI, IUPPOBBIE 00pa30BaTEIBHBIC PECYPCHI.

Texauueckne cpeacTBa OOYUEHHs: KOMIIBIOTED C YCTPOWCTBAMH BOCHPOHM3BEICHUS
3ByKa, TPHUHTEP, MYIBTUMEIHA-TIPOCKTOP C OJKPaHOM, MYJIbTUMEIUNHAs OCKa, YKa3Ka-
MIPE3EHTEDP IS IPE3EHTALNN.

ObopynoBanue m1aboOpaTopuu M pabouMx MeCT J1adOpaTOpUH: MEH3YPKH, IHUIETKU-
KaneJbHUIbI, TEPMOMETPBI, MUKPOCKOII, JIYIIbI, TIPEAMETHBIE U TIOKPOBHBIE CTEKJIA, TUIAHIIICTHI
JUISL KareTIbHBIX peakuil, GuibTpoBanbHas Oymara, CTeKISTHHBIC IPOOUPKH, pe3NHOBBIE MPOOKH,
¢doHapuku, HaOOp pEAKTHBOB, CTEKJISTHHBbIE NAIOYKH, IITATHBBI I MPOOHUPOK; UYEpHBIC
LWIAHAPBL, BOPOHKH CTEKJISIHHBIE, BOPOHKU JAeNHUTeNbHbIC ImmmHApudeckue (50-100 um),
CTYIKH C TIECTHKOM, (aphopoBble YallKkd, MHHIETH, (QUILTPH OyMa’kHbIE, BaTa, Mapisd,
YacOBBIE CTEKJA, DJIEKTPOIUIMTKH, Ja0OpaTOpHBIC HITATUBHI, CIIMPTOBBIE TOPENKH, CITHUKH,
npuboOp UIA TONydeHHs Ta30B (WM NpoOMpKa C Ta300TBOAHON TPYOKOM), NMepsKaTeid JUis
pOOUPOK, CKIITHKY I XpAaHEHUS] PEaKTHBOB, Pa3NaTOYHbIC JOTKH; XUMHYECKHE cTakaHbI (50,
100 u 200 wi); mmatenu; MUHUETHI; TUTEJIbHBIC LIMIILBI; CEKYHIOMEPHI (TalMephl),MEpHbIE
npobupku (Ha 10—20 mu1) U mepHble konoObl (25, 50, 100 u 200 mur), BoasHas OaHs (UM
TEPMOCTAT), CTEKJITHHBIE MAJIOYKH; KOHHYECKHE KOJIOBI TUTS TUTPOBAHUS
(50u100n7);uHAMKATOPHBIE TIOJNOCKK [uid omnpeneieHus pH u crangapTHas WHAMKATOpHAs
1IKajia; yHUBEpcaabHbIA HHAKUKaTOp; nuneTku Ha 1, 10, 50 mu (mnmm no3atopel Ha 1, 5 u 10 mi),
OIOpeTKH Ui TUTPOBaHHS, MeaunuHckue mmpuibsl Ha 100—150 mur, maboparopHble W/nan
aHAIMTHYECKHE Bechl, pH-BeTphl, CyMMbHBIN mKad), 1 1p. 1aboparopHoe 000pyIoBaHHE.

3.2. Hughopmayuonnoe odecneuenue peanusayuu npozpammol

3.2.1. YyebHO-MeTOAMYECKOe obecneyeHue

Pabouas ygeOHast mporpamma

YueOHUKH

Metoamdeckne pa3paboTKU K 3aHATHIM

JAunakTHyecKuil pa3aaTtouHblil MaTepua

Kaprouku-3ananus, TeCTOBbIC 3aTaHUS

JleMOHCTpalMOHHBIE MaTepHalbl (MYITBTUMEIUIHBIC TIPE3ECHTAINH, BU1€0(HIbMBI)
KoMmnekT yaeOHO-HATTISAHBIX TOCOOUH M0 XUMUHU

KommutekT mopTpeToB XUMHUKOB

Ta6muma JI.U. Menneneena

KommutekT HarmsiiHbIX MocoOmi

KommuiekT mpuGopoB 11st MPOBEACHHUS JTA0OPATOPHBIX M MPAKTHIECKUX padoT
Kom1mutekT 31meKTpoHHBIX TOCOOni
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3.2.2. MNepeyeHb HeEOOXOAUMOroO NporpaMmMHoOro obecnevyeHus

1. 7-zip (unen3us Ha aHTI. http://www.7-zip.org/license. txt)

2. Adobe Acrobat Reade (mmmensust - https://get.adobe.com/reader/?loc=ru&promoid=KL.XME)

3. Adobe Flash Player (yiuniensus - https://get.adobe.com/reader/?loc=ru&promoid=KI.XME)

4. Apache Open Office (numen3us - http://www.openoffice.org/license.html)

5. Free Commander (Jiutiensus -

https://freecommander.com/ru/%d0%bb%d0%b8%d 1%86%d0%b5 %d0%bd %d0%b7 %d0%b8 %d 1%81/)
6. Google Chrome (nmunensus - https://www.google.ru/chrome/browser/privacy/eula_text.html)

7. Libre Office (B cBo60aHOM JTOCTYIIE)

8. Mozilla Firefox (siuniensus - https://www.mozilla.org/en-US/MPL/2.0/)

3.3 Ilepeuenv 0cHOGHOU U OONOTHUMENIBHOIL YUEOHOU TUmMePamypvl Heo OX00UMOU 014
0ceoenus 00ue000pazoeamenbHol OUCYUNIUHDL.

3.3.1. OcHoBHasa nuTepartypa

1. Adunorenona, 1. B. Xumus. ba3ossrii ypoBers: 10—11 xiraccsl : yaeOHHK U1 CPETHETO
obmiero oopazosanus / U. B. Au¢punorenosa, A. B. babkos, B. A. [TonkoB. - 2-¢ u3., uchp. u
not. - Mockaa : FOpaiit, 2023. - 290 c. - (Obmeo6pa3zoBarenbublii nukm). - URL:
https://urait.ru/bcode/530422 . - Pexxum mocryma: aiist aBTopu3. mosk3oBareneit. - ISBN 978-5-
534-16098-7. - TekcT : ACKTPOHHBIN

2. labpuensn, O. C. Xumus. 10 knace. bazossiii ypoBens [Teker] : yaeonuk / O. C.
labpuensy. - 6-¢ u3g., crep. - Mocksa : JIpoda, 2018. - 192 ¢. 20

3. Iabpuensn, O.C. Xumus. 11 xmacc. ba3ossiit yposens [Tekcr] : yueonuk / O. C.
I'aGpuensn. - 5-e u3n., crep. - Mockaa : poda, 2018. - 224 ¢., 20

4. MaptsinoBa, T. B. Xumus : yaeOHUK U IPAKTUKYM IS CPEIHEr0 Mpo(hecCHOHATBHOTO

obpaszopanusi / T. B. MapteiHoBa, U. B. Apramonosa, E. b. 'ogyHOB ; moa o0mieit penakmveid T.
B. MapteiHoBO#. — 2-¢€ u3A., uctp. u gon. — Mocksa : M3garenscto HOpaiit, 2023. — 368 c.
— (ITpodeccuonansroe obpazosanue). — ISBN 978-5-534-11018-0. — Tekcr : 21eKTpOHHBIH //
O6pazoBarensHas miaThopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/511690

5. Pocun, U. B. Xumus. YueOHUK U 3aIa4HVIK : IS CPEIHETO MPOPECCHOHATBHOTO
obpaszosanust / U. B. Pocun, JI. [I. Tomuna, C. H. ConoBbeB. — MockBa : M3znarensctso FOpaiir,
2023. — 420 c. — (IIpodeccnonansuoe odpazoBanue). — ISBN 978-5-9916-6011-2. — Texkcr :
aneKTpoHHbIH // Obpa3oBatensHas miaardopma FOpaiir [caiit]. — URL:
https://urait.ru/bcode/512022

6. Xumusl. 3aJauHMK : yaeOHOE TocoOue I CpeTHETO PO heCCHOHALHOTO 00pa3oBaHus /
10. A. JleGenes [u np.] ; mox obieit penaxiueii I'. H. ®aneera. — Mocksa : M3natenscTBO
HOpaiir, 2023. — 236 c¢. — (IIpodeccronanpaoe obpazosanue). — ISBN 978-5-9916-7786-8. —
Texcr : anexTponHsIi // O6pa3oBatenbHas mwiatgopma KOpaiir [caiit]. — URL:
https://urait.ru/bcode/513091

3.3.2. lononHuTenbHasa nutepaTtypa

2. Amnapses, A. 1. O6mas xumusi. COOpHHK 3aJaHAH C IpUMEpaMH PEIICHHH : yaeOHOe mocodne st
cpenHero npodeccHoHaLHOTO 00pazoBanus / A. W. Amapues, JI. . Adonunna. — 2-e u3j., ucnp. u
nomn. — Mocksa : U3narensctBo FOpaiit, 2023. — 127 ¢. — (IIpodeccrnonansHoe 00pazoBaHue). —
ISBN 978-5-534-09932-4. — Texcrt : anexTpoHHbI // OOpasoBaTensHas iaTdopma KOpaiir [caiiT].
— URL: https://urait.ru/bcode/514556

3. Tapmmn, A. I1. Opranmdeckas XUMUsI B pUCYHKaX, TaOJIMIIAX, CXeMax : yaeOHOE ocoOue it
cpenHero npodeccuoHabLHOTO 00pazoBanus / A. I1. Tapmva. — 3-e u3g., ucnp. u gon. — Mockea :
W3znarensctBo HOpaiir, 2023. — 240 c. — (IlpodeccronanmsHoe oopazoBanue). — [ISBN 978-5-534-
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04816-2. — Texcr : anexrponHsIii // OOpazoBarenbHas mardopma KOpaiit [caitr]. — URL:
https://urait.ru/bcode/515105

I'muuka, H. JI. O6mas xumust B 2 T. ToMm 1 : yaeOHHK U1 cpeHero npodeccHoHaaIbHOTO
obpazoBanus / H. JI. 'muuaka ; mon penakmmeii B. A. Tlonkosa, A. B. babkosa. — 20-e u3z., mepepad.
u gon. — Mockga : M3nparensctBo FOpaiit, 2023. — 349 ¢. — (IIpodeccuonanpHoe 0Opa3oBanue).
— ISBN 978-5-9916-9672-2. — Tekcr : anexrponnslii // O6pazoBarenbHas miardopma KOpait
[caiiT]. — URL: https://urait.ru/bcode/512151

I'muuka, H. JI. O6mas xumust B 2 T. ToM 2 : yaeOHHK [T CpeAHEro MpodeccnoHanbHOTO
obpazoBanus / H. JI. 'muuaka ; mon penakuumeii B. A. Tlonkosa, A. B. babkosa. — 20-e u3z., mepepad.
u gon. — Mockga : M3nparensctBo FOpaiit, 2023. — 383 ¢. — ([IpodeccruonanpHoe oOpa3zoBanHue).
— ISBN 978-5-9916-9670-8. — TekcrT : anexrponHslii // O0pazoBarenbHas miaTdopma FOpaiit
[caiiT]. — URL: https://urait.ru/bcode/512504

Kamunuckuii, B. A. Opranuueckass XMMHsI: TECTOBBIE 3aJJaHUsI, 33]]aUH, BOMIPOCHI : yaeOHOE mocodue
ISt cpeiHeTo mpodeccrnoHambHOTO 0oOpasosanus / B. A. Kamunckuit. — 2-¢ u3f., ucmp. u 1011, —
Mockaa : UznarensctBo FOpaiit, 2023. — 289 ¢. — (IIpodeccnonansnoe odpazoBanue). — ISBN
978-5-534-02899-7. — Texkcr : anexkTpoHHBIN // Obpa3oBarensHast miardopma FOpaiit [calT]. —
URL: https://urait.ru/bcode/514106

Huxutnna, H. I'. AHamatndeckast XumMus : y4eOHUK U TIPAKTHKYM JUTS CPEIHETO
npodeccruonanproro odpasosanust / H. I'. Hukutuna, A. I'. Bopucos, T. U. Xaxanuna ; nmoj
penakiueit H. I'. Hukutunoii. — 4-e u3z., mepepad. u gon. — Mocksa : UznatenscTBo FOpaiir,
2023. — 394 c. — (Ilpodeccuonansroe oOpazoBanne). — ISBN 978-5-534-01463-1. — Tekcr :
aneKTpoHHEIH // OOpa3oBatensHas wiatgopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/511555

3.3.3. NMepuogunyeckue nsgaHus

N —

Nk W

Bomnpocs! ectectBo3znanns. — URL: https://e.lanbook.com/journal/2310#journal name
VY4eOublil skciepuMenT B oOpaszoBanuu. — URL:

https://e.lanbook.com/journal/233 5#journal name
3uanme-cuna. — URL: http://biblioclub.ru/index.php?page=journal red&jid=220412.
KsanTuk. — URL: https://e.lanbook.com/journal/2409#journal name
Hayxka u xwu3nab. — URL: http://biblioclub.ru/index.php?page=journal red&jid=441231.

3.3.4. NepeyeHb pecypcoB UHPOPMALMOHHO-TENIEKOMMYHUKALIMOHHON CeTU
«AHTEepHeT», HEOOXOANMBIX AN OCBOEHUA AUCLUMIIUHBI

1.  DOBC «YuuBepcurerckas o6ndmmoreka ONLINE»: caiit. — URL: http:/biblioclub.ru

2. OBC UsparenscrBa «Jlamsy: cait. — URL: http://e.lanbook.com

3. DBC «Opaiir»: caiit. — URL: https://urait.ru/

4. DBC «BOOK.ruy»: caiit. — URL: https://www.book.ru

5. DBC «ZNANIUM.COM»: caiit. — URL: https://www.znanium.com

6.  baser ganueix komnannu «ct Bero»: caiit . — URL: http://dlib.eastview.com

7.  Hayunas snextponHas 6ubmoteka «eLabrary.ruy: caiit. — URL: http://elibrary.ru/

8.  DnexrponHnas Oubnmoreka "M3narensckoro goma "['pedennnkon'. - URL:
http://www.grebennikon.ru/

9.  VuuBepcurerckas uapopmanronnas cucrema POCCUS (YUC Poccust). - URL:

http://uisrussia.msu.ru/
10. "Jlexropuym TB" - Bugeonekuu Beaymux gekropoB Poccun. - URL: http://www.lektorium.tv/
11. ba3a yueOHBIX IJIAHOB, Y4€OHO-METOUUECKIUX KOMILIEKCOB, IyOIMKAaUil ¥ KOH(pepeHIni
KyoI'Y. - URL: http://docspace.kubsu.ru/
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12.
13.

Poccuiickoe oOpazoBanue [Denepansubrii moptan]. - URL: https:/www.edu.ru/
HOC «Mos mikoaa»: cait.- URL: https://myschool.edu.ru/
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4. KOHTPO0JIb 1 OHEHKA PE3YJIbTATOB OCBOEHUASA
OBIIEOBPA3OBATEJIbHOMN JUCIAILIVHBL.

KoHTpoms W oOmeHKa pe3ynsTaToB OOYYEHHs OCYIISCTBISICTCS TpEIoJaBarelieM B MPOLECCe
MPOBEJICHMST TIPAKTHYECKUX 3aHATHHA W J1A0OPAaTOPHBIX pabOT, TECTHPOBAHMS, a TAaK)Ke BBIMOIHEHUS

OOyJalOUIMMHCS ~WMHAMBHAYAJbHBIX 3aJaHUl, TMPOEKTOB, HCCleJOBaHUNA. Pe3ymbratel  00ydeHus
OIPEIEIISIIOT, YTO OOYJalOMIMecs] JODKHBI 3HAaTh, IOHUMATh M JAEMOHCTPHPOBATh IO 3aBEPILCHUM H3y4CHHS
JWCLUTUIAHBL.

Hns  ¢dopMupoBaHHS, KOHTPOIS M OLCHKH pE3yJbTaTOB OCBOCHHS Y4EOHOU IMCIMIUIMHBI
HCTIONB3YETCS CHCTEMA OLEHOYHBIX MEPOTIPHATHIA, MPEACTABIAIONIAS CO00H KOMITIEKC YIeOHBIX MEPOTPUSATHIA,
COTJIACOBAHHBIX € pe3ynbraraMu oOyderus u copmympoBanHbix ¢ yaetom OI'0C COO (pe3ynbTarsl IO
mucnuumae) 1 GI'OC CIIO.

4.1. Konmponv pezynvmama 00yueHua u munvl OYeHOYHbHIX MEPONPUAMUTL

Jo OK/TIK| Monyns/Paznen/Tema Pesynbrar 00y4enus THUIBI OLIEHOYHBIX MEPOIIPHUSITUIA
I | OcHoBHOE conmepxaHue
1 Paspen 1. OcHoBel ®opmynuposatb 6a3oBble
CTPOEHMSA BelecTBa MOHATUA U 3aKOHbI XUMUM
1.1 | OK 01 CrpoeHune aToMOB CocraBmate  xumuueckue | 1. Tect «CtpoeHue aToMOB
XUMHYECKHX IEMEHTOB | GOPMYJIbl COCAMHEHUI B | XUMHUYECKUX JIEMEHTOB U IPUPOJA
1 TIPUPOJIA XAMUYIECKON | COOTBETCTBUU CO | XUMHAYECKOU CBS3M».
CBSA3U CTEIEeHBI0 okucieHus | 2. 3a1adm Ha COCTaBIICHNE
XUMHUYECKUX  JIEMEHTOB, | XHMUIECKUX (hOPMYI IBYXaTOMHBIX
MCXOJSl M3 BAJCHTHOCTH M | COSIMHEHMH (OKCHJIOB, CYIb(H/IOB,
3NIEKTPOOTPHUIIATENFHOCTH | THIPUJIOB H T.IL.).
3. 3ajanHus Ha UCTIONH30BAHUE
XUMUYECKON CUMBOJIUKU
Haspanuii coequHenuit no
HOMEHKJIAType MEXITyHApOIHOTO
COI03a TEOPETUYECKOU U
MPUKJIAJHON XUMUH H
TPUBUAIIBHBIX HA3BAHUH JJIs1
COCTABIICHHS XUMUYECKIX HOPMYIT
JIBYXaTOMHBIX COCIHHEHUN
(oxcumoB, cyabpHUIOB,
THIPOKCHUIIOB
T.I1.) U IPYTHX HEOPTAHMIECKUX
COCIIMHEHUH OT/IENbHBIX KIIACCOB
1.2 | OK01 |Ilepuonmnueckuii 3akoH U | XapakTepu3oBaTh 1. Tect «Metarmunueckue/ He
OK 02  |rabauua JL.1. XUMUYECKHE MIEMEHTHI B | METAJUTMUECKHE CBOMCTRA,
Menneneena COOTBETCTBHUH C HX 3JIEKTPOOTPHIIATENLHOCTD U
TOJI0)KEHHEM B CPOJICTBO K 3JIEKTPOHY XUMUUYECKUX
HEPHOIMYECKOM cucTeMe | JJIEMEHTOB B COOTBETCTBUE C UX
XHMHYECKUX IIEMEHTOB JJIEKTPOHHBIM CTPOECHHUEM U
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OK/TK

Moayne/Pa3gen/Tema

Pesynbrar 06y4eHus

Tunbl OLLEHOYHBIX MEpPONPUATUN

0.U.MeHaeneesa

lMonoxeHveMm B nepruoamnyeckon
CUCTEME XUMMNYECKVX 3TIEMEHTOB
O.N.MeHgeneeBay.

2. MNpakTnyeckne 3agaHus Ha
YCTaHOBMNEHWE CBA3N MexXay
CTPOEHNEM aTOMOB XMMUYECKNX
3N1EMEHTOB 1 NEPUOANYECKUM
N3MEHEHNEM CBONCTB XMMUNYECKMX
3N1EMEHTOB M UX COEAMHEHUI B
COOTBETCTBUW C NOSOXKEHNEM
lNepunogunyeckon cucteme.

3. [paKkTnko-OopneHTUPOBaHHbIE
TeopeTnyeckne 3agaHus Ha
Xapakrepusauuio XMMUYeCKNx
anemeHToB: «MeTannuyeckue/
HemeTannmyeckme CBOUCTBA,
ANEKTPOOTPMUATENBHOCTD U
CPOACTBO K 9MEKTPOHY XUMUNYECKNX
3M1EMEHTOB B COOTBETCTBME C MX
3M1EKTPOHHbIM CTPOEHUEM U
NoOfoXXEHNEM B NEPUOLNHECKON
CUCTEME XUMNYECKNX SNIEMEHTOB
0.N.MeHgoeneesay»

Paspen 2. Xumnueckue
peakuuu

XapakTtepu3oBaTb TUMbl
XUMUUYECKUX peaKL il

KoHTponbHas pabota
«CTpoeHue Bewecrsa u
XUMUYECKME peaKkLnm»
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2.1 | OKO1 Tunbl XUMUYECKNX CocraBnaTtb peakuum 1. 3agauu Ha coctaBneHue
OK04 peakuuni COELMHEHUS, Pa3NOXKEHUS, |YPaBHEHUN peakuy:
obMmeHa, 3ameLLeHus, - COefMHEHMs, 3aMeLLeHus,
OKUCNUTENBLHO- pasnoxeHus, 0bMeHa;
BOCCT@HOBUTENbHbIE — OKUCIUTESIbHO-
peakuum BOCCTaHOBUTESIbHbIX peaKuui ¢
ucnonb3oBaHMeM Metoaa
3MNeKTPOHHOro HGanaHca.
2. 3agaum Ha pacyeT Macchl
BellecTBa unu obbéma
['@30B M0 M3BECTHOMY KONUYECTBY
BelLecTBa, Macce unu 06bEmy
OLHOrO M3 Y4acCTBYHLLMX B
peakLuu BELLECTB; pacyeTb
macchl (06béMa, KonuyecTea
BELLECTBA) NPOAYKTOB peakuuu,
€CMn 04HO M3 BELLeCTB UMeeT
N OK/MK | Mopynb/Paspen/Temal  PesynbtaT 06yyeHus TWNbl OLLEHOYHbBIX MEPOMNPUATUN
npumecu
2.2 DNEeKTPOIMTUYECKaA CocrtaBnAtb ypaBHeHUA 1. 3apaHmMA Ha cocTaBneHume
[ANCCOLMALIMA U MOHHBIN | XMMUYECKUX PeakLum MOIEKYNAPHBIX U MOHHbIX PeakLuit
obmeH MOHHOro obMeHa ¢ C y4acTMeM KUCNOT, OCHOBaHUI U
y4acTMeM HeopraHUYeckunx | CoNel, yCTaHOBNEHWE U3MEHEHUA
BeLLecTB KMCNOTHOCTU cpeab
2. labopatopHas pabota "Tunsl
XUMUYECKNX peakumin”
3 Paspen 3. CtpoeHne u  [Uccneposatb cTpoeHue u |KoHtponbHas pabora

CBOMUCTBA
HEOpPraHUyecKmx
BelecTB

CBOWUCTBA
HeopraHu4yecKux BewecTB

«CBoilcTBa HEOpPraHUYECKUX
BellecTB»
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3.1

OKO01
nK..

KnaccudpuKkaums,
HOMEHKNaTypa 1
cTpoeHue
HeopraHn4yeckmnx
BELLEeCTB

KnaccnduumposaTtb
HeopraHM4Yeckne BeLLecTBa
B COOTBETCTBUM C UX
CTpoeHnem

1. Tect «kHomeHKknatypa u
Ha3BaHMWe HeopPraH MYEeCcKUX
BELLECTB UCXOAA U3 UX
XMMUYECKOM GopMy bl UK
COCTaB/IEHNE XUMWNYECKOWN
dbopmynbl UCXoaA UX Ha3BaHUA
BELLECTBA MO MEXKAYHAPOAHOMN Unu
TPUBMANBbHON HOMEHKNAType».
2. 3agaum Ha pacyeT MaccoBoin
[01(MacCbl)XMMUYECKOro
anemeHTa(coegmHeHUA)B
Mosiekyne (cmecm).

3. MNpaKTnyeckmne 3agaHmaA No
KnaccudukaLmm, HOMeHKNAType U
XMmuyeckue popmyna u
HeopraHUYeCcKMX BELLECTB
Pa3IMYHbIX KNACCOB.

4. [pakTnyeckue 3aaHnA Ha
onpeaeneHne XMMmn4YecKom
AKTMBHOCTM BELLECTB B
3aBMCMMOCTU BUA,A XMMUYECKO
CBA3M W TUMA KPUCTaNIMYECKOM
peLweTkn

3.2

0KO1
OK02
nK...

DU3NKO - XMMYECKne
cBoWcCTBa
HeopraHNYeCcKnx
BelecTs

YcTaHaBAuBaThL
3aBMCMMOCTb GU3UNKO-
XUMUYECKNX CBONCTB
HeopraHMYecKux BeLLecTs
OT CTPOEHMA aTOMOB U
MOJIEKYN, a TaKKe TMNna
KPUCTAaNINYECKOMN PeLLEeTKM

1. Tect «OcobEHHOCTU XMMUYECKMNX
CBOWCTB OKCKAOB, KMCAOT,
OCHOBaHMii, aMdOTEPHBbIX

T pOKCUA0B U COMlel.

2. 3a42aHnA Ha coCcTaBaeHue
YPaBHEHMI XMMUYECKUX PeaKLLiA C
yyacTMem NPOCTbIX U CNOMKHbIX

e

OK/NK

Moaynb/Pa3paen/Tema

PesynbTaT 06yyeHus

TuNbl OLEHOYHbBIX MEPONPUATUIA

HeopraHNYecKnx BeLLLecTB:
OKCUA0B MeTaNlN0B, HEMETa /108 U
amdOTepHbIX 3/IEMEHTOB;
HEeopraHNYecKknx KUcnoT,
OCHOBaHWI N aMPOTEPHbIX
r'MAPOKCUAO0B, HEOPraHMYECKUX
CONEN, XapaKTePU3YIOLWMNX UX
CBOWCTBa U cnocobbl NoayYeHus.
3. MpaKTUKO-OpPUEHTUPOBAHHbIE
TeopeTnyeckne 3agaHusa Ha
CBOWCTBA U NoyYeHune
HeopraHNYecKMx BeLLLecTB
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0KO1
OK02
OK04

NaoeHTuduKauma
HeopraHU4ecKkmx
BELLEeCTB

UccnepoBaTb
Ka4yeCTBeHHble peaKuunumn
HeopraHn4yecKnx sBeLiecTs

1. NMpaKTMKO-OpPUEHTUPOBAHHbIE
3a/1aHWA NO COCTaBNEHMIO
XMMUYECKMX PeaKLMii ¢ yyacTnem
HEeopraHWYeCKNX BELLLECTB,
MCNoIb3yeMbIX ANA UX
NAEHTUPUKALNN.
2.1abopatopHas pabora:
“NoeHTMdUKaLMA HEOPraHUYECKMX
Bewects”

Paspen 4. CtpoeHune un
CBOWCTBA OPraHUYecKux
BEleCTB

UccnepoBatb cTpoeHue u
CBOCTBA OPraHNyYeCcKUX
BeWecrs

KonTponbHas pabota
«CTpoeHue u cBoiicTBa
OpraHUYecKux BelecTB»

4.1

OKO01
MnK...

Knaccnoumkaums,
CTpOeHMeE u
HOMEHKNaTypa
OpraHMYecKmx BeLecTs

KnaccuouumpoBsatb
OpraHMyYecKMe BeLLecTsa B
COOTBETCTBUU C UX
CTpOeHMeM

1. 3apaHuna Ha cocTaBneHue
Ha3BaHW OpPraHNYEeCcKnX
COeZINHEHUI NO TPMBUANBHON UK
MeXAYHAPOAHON CUCTEMATUYECKOA
HOMeHKnaType.

2. 3a42aHnA Ha coCcTaBaeHue
NOMHbIX N COKPALLLEHHbIX
CTPYKTYPHbIX popmyn
OPraHMYEeCKUX BELLLECTB OTAENbHbIX
K11accoB.

3. 3apaun Ha onpepeneHune
npocrenwen Gopmynbl
OpraHMYeCcKon MoAeKybI, UCXOAA
N3 3/1IeMeHTHOro cocTaBa(B%)

N

OK/MK

Moaynb/Pa3gen/Tema

PesynbTaTom 06y4YeHUs

TunNbl OLEHOYHbIX MEPONPUATUIA
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4.2 | OKO1 CsoiicTBa opraHuyeckux | YCTaHaBAMBaTb 1. 3apaHmMA Ha cocTaBneHume
OK 02 coeauHeHu 3aBUCMMOCTb PU3MKO- YPaBHEHMN XMMUYECKMUX PEAKLMA C
OK04 XMMWUYECKUX CBOWCTB y4yacTMem OpraHMYeCcKUX BELLLEeCTB
rK... OpraHU4YecKunx BeLLecTB OT |Ha OCHOBAHWUM UX COCTaBa U
CTPOEHUA MONEKYN CTPOEHMUA.
2. 3apaHnA Ha cocTaBneHue
YPaBHEHWUIN XMMUYECKNX PeakLmit,
WNNOCTPUPYIOLLMX XMMUYECKME
CBOWCTBA C y4eTOM MEXaHU3MOB
NPOTEKaHMA AaHHbIX peaKLmii 1
reHETUYECKOW CBA3M OPraHNYecKux
BELLLECTB Pa3HbIX KNacCoB.
3. PacyeTHoe 3aga4m no
YPaBHEHUAM peakLmit c y4acTuem
OpraHMYecKnX BeLLECTB.
4. NabopaTtopHasa paboTa
“MNpeBpalLeHna opraHNYecKnx
BELLECTB Npu HarpeBaHum”
43 | OKO1 NoeHTndumkauma UccneposaTb 1.MNpaKTMKo-OpneHTUPOBaHHbIe
OK02 OpPraHMYEeCcKUX BELLECTB, | Ka4ecTBEeHHble peakumm 3a4aHuA NO COCTaBAEHUIO
OK04 WX 3HAYEHME U OpraHNYecKnx COBAMHEHN | XMMUYECKMUX PeaKLMid C yyacTmem
nkK... npumeHeHue B 6bITOBOM M | OTAE/IbHbIX K/1aCCOB OpraHU4YeCcKmnx BeLwecTs, BT.Y.
NPOU3BOACTBEHHOA Ncnoab3yemMbix gNA UX
[eATeNbHOCTU YeNnoBeKa naeHTMPMKaLnm B bbITy U
NPOMbILLNEHHOCTMU.
2.TabopatopHasapaborTa:
“UpeHTdUKaLMA OpraHNYECKNX
coeiIMHEeHWI OTAENbHbIX Knaccos”
5 Paspen 5. XapakTtepu3oBaTb
Kunetnueckue u BJIMAAHNE PA3IMYHBIX
TepMOAUHAMUYECKUE ¢akTOpOB HA paBHOBECHE
3aKOHOMEPHOCTH U CKOPOCTb XMMUYECKUX
npoTeKaHus peakumi
XUMUYECKUX peaKL i
5 | OKO1 CKOpPOCTb XMMUYECKUX | XapaKTepu3oBaTb BAUAHUE | [paKTUKO-OPUEHTMPOBAHHbIE
0K02 peakumn. Xummn4yeckoe KOHUEHTpaumm TeopeTnyeckme 3agaHna Ha aHanms
K:. paBHoBecue pearnpyloLyx BELLECTB U baKTOPOB, BANAIOLLMX Ha

TemnepaTypbl Ha CKOPOCTb
XUMUYECKUX PEAKL MM

XapakTepu3oBaTb BAMAHME
M3MEHEHMA KOHLLeHTpaLum
BELLECTB, peakumnn cpeabl u

N3MEHEHME CKOPOCTU XMMUYECKO M
peakumu. MNMpaKktnko-
OPUEHTMPOBAHHbIE 3a4aHUA Ha
npumeHeHue npuHumna fe-lJJatenoe
ON1A HAaXoXAeHunA
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o OK/NK | Moaynb/Pa3pen/Tema PesynbTaT 06yueHun Tvnbl OLEHOYHbIX
MepOonpUATAIA
TemnepaTypbl HA HanpaBneHna cmeleHuna
cmeuleHne Xxmmmn4yecKkoro paBHOBeCUA XMMUYECKOM
paBHoOBecuA peakumMun n aHanns GpakTopos,
BINAKOWNX Ha CmeLlleHne
XUMMWYECKOro paBHoBecuA
6 WUccnepoBatb MCTUHHbBIE
Pa3zpen 6. PactBopbl PacTBOPbI C 3aJaHHBIMU
XapaKTepUCTUKAMU
6.1 | OKO1 MoHATHE 0 pacTBOpax Pa3nnuaTb UCTUHHbIE 1. 3agaun Ha
OKO02 pacTsopbl NpUroToBaeHne
ro... pacTBOPOB.
2. MpakTnko-
OpUEHTUPOBAHHbIE
pacyeTHOe 334aHuMA Ha
AucnepcHble CUCTEMBI,
ncnonbayemble B HbITOBON U
NPOU3BOACTBEHHOM
[AeATeNbHOCTM YeNI0BEeKa
6.2 | OKO1 WUccneposanue cBoicTB | Mccneposath dusmKko- NabopatopHan paboTa
OK04 pacTBOpOB XUMUYeCKMe CBOWCTBA “MpurotosneHune pacTteopos”
ro... WCTUHHbBIX PacTBOPOB

Il MpodeccnoHanbHO-OPUEHTUPOBAHHOE CoAeprKaHUe (coaepKaHne NPUKAaLHOTro MoayA)

7 Paspen 7. OueHuBatb nocnepcTeua |3awura Keiica (c yuetom byayu
Xumus B ObITY U ObITOBOW U npogeccuMoHanbHOM
NpOU3BOACTBEHHOM NpOU3BOACTBEHHOM AEATENLHOCTH)
JeATeNbHOCTH YeNloBeKa | eATeNbHOCTHU YesloBeKa C

MNO3ULMKA IKOJOrMYECKON
6e3onacHocTu
OKO01 Xumusa B bbITY 1 OueHuBaTtb nocneacTeuns | Keic (c y4yeTom
OKO02 NPOn3BOACTBEHHOWM 6bITOBOM 1 6yayuien
OK04 [LeATeNbHOCTM YesioBeKa | NPOU3BOACTBEHHOM npodeccMoHanbHoOM
OKO07 [eATeNbHOCTM YeN0BEKa C | AeATeNbHOCTH)
10... NO3ULMIA SKONOTMYECKON | Bo3mOXHble TeMb!
6e3onacHocTU KelicoB:
1. NotenneHwue
KnAmMmara 7

BbICBOBOXKAEHME

rasoBblX rMApaToB CO
AHa OKeaHa.

2. JlekapcTBa Ha OCHoBe
PactutenbHbIx NpenapaTos
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4.2. Kpumepuu oyenku 3nanui

KoHTpoJb 1 OlLIeHKa pe3ynbTaTOB OCBOCHUS yUeOHOM NHMCUUIUIMHBI OCYLIECTBIIAETCS
npernojaBaTesieM B Ipollecce MPOBEIEHUS NPAKTHUECKUX paboT, TECTUPOBAHMUA,
co0OecesoBaHUs MO Pe3ylabTaTaM BBINOJHEHUS J1TAOOPAaTOPHBIX paboOT, a TaKKE pPELICHUS
3a/la4y, COCTaBJeHHUA pabouux TabMUI W TOATOTOBKM COOOLIEHHH K YpPOKYy. 3HaHUs
CTYAEHTOB Ha NPAKTHYECKUX 3aHATUSAX OLEHUBAIOTCH OTMETKAMH «OTJIIMYHO», «XOPOILIOY,
«YIOBJIETBOPUTEIBHO» U HEYIOBIETBOPUTEIBHOY.

YcerHbIl ompoc. YCTHBIM OTBET — 3TO Pa3BEPHYTBIM pacckas, BKIKOYAKOLIMI
TEOPETUYECKUE MaTepualbl U NPUMEPHl MX IPUMEHEHHs. Y TOBJIETBOPUTEIbHAS OLIEHKA
CTaBUTCS, €CIM CTYIEHT JEMOHCTPUPYET HErJyOOKHE TEOpeTHMYECKHE 3HaHUS, MPOSBISET
cnabo copMUpPOBaHHBIE HABBIKM aHAIW3a SBJICHUI M MPOLECCOB, HEAOCTATOYHOE YMEHUE
JenaTh apryMEHTUPOBAHHbIE BBIBOJBI U NPUBOJUTH IPUMEPHI, NTOKA3bIBAET HE JOCTATOYHO
CBOOOJHOE BIAJICHHE MOHOJIOTUYECKOM peublo, TEPMUHOJOTUEH, JIOTUYHOCTBIO H
MIOCJIEZIOBATEIBHOCTRIO U3JI0KEHHUS, JENaeT OUIMOKH, KOTOPHIE MOXET MCIPABUTH TOJBKO
IIpY KOPPEKLUH IIPETIO1aBATEIIEM.

Keiic. Ilpogyktr camocrosiTenbHOM paboOThl CTYHEHTa, MNPECTABIAIOMUN CcO00i
KpaTKO€ U3JI0)KECHUE B IHMCBMEHHOM BHJE IOJYYEHHBIX pE3yJIbTaTOB TEOPETUYECKOIO
aHaJlM3a OMNpeAeNieHHOW HayyHOHl (yueOHO-HMCCIel0BaTeNbCKOW) TEeMbl, TA€ aBTOP
PacKpbIBaeT CyTh MCCIeAyeMOW MpoOeMbl, MPUBOIUT PA3NUYHBIE TOUKH 3PEHUS, a TAKKe
coOcTBeHHbIE B3risAbl Ha Hee. Keilc — neranbHOEe OnMucaHWe KOHKPETHOW CHUTYalUH,
npoOjemMbl MM 33/Ja4d U UX pelleHus. B kelice paccmaTpuBaercsi peajbHbIN clydaid,
C KOTOPBIM CTOJIKHYJIaCh OPTaHU3alUs WU YEJIOBEK, M AHATU3UPYIOTCS IPUHATHIE PEIEHUS
U ux pe3ynpTaThl. Kelcbl HMCHONB3ylOTCA I M3yd4eHUs] MpoOJieM B pa3lUyHBIX chepax
NEeSTebHOCTH, TaKMX Kak Ou3Hec, MapKeTHHI, oOpa3oBaHHE, IOPUCIIPYACHLMS U APYTHUE.
OHM D$OMOrarmT COTpYAHMKAM WM CTYAEHTAaM aHAJIU3UpPOBATh CIIOKHBIE CHUTYallUH,
paszpabaTeiBaTh CTPAaTEerWM M MPUHHUMATh OOOCHOBAHHBIE DPEILEHUS HA OCHOBE peaJbHbIX
JAHHBIX W OIBITA. YIOBJIETBOPUTENbHASI OLICHKA CTABUTCS, €CIM TEMa OCBELIEHa JIMIIb
YacCTUYHO, JOMYLIEHbl (paKTUUeCKue OMMOKH B CoJepKaHUU pedepara, WIM HUMEIOTCS
CYLIECTBEHHbIE OTCTYIUIEHUS OT TpeOOBaHUH K pedepUpOBaHHIO, WIH HETIOJIHbIE OTBETHI Ha
JOTIOJIHUTEIbHBIE BOIIPOCHI.

Tecr. Cucrema cTaHgapTU3UPOBAHHBIX 3a/aHUN, MO3BOJSIONIAS ABTOMAaTHU3UPOBATH
NpoLEeNypy U3MEPEHHsI YPOBHS 3HaHUI W yMeHui oOywaromierocs. TecT oleHUBaeTcs IO
KOJIMYECTBY MPaBUJIbHBIX OTBETOB (He MeHee 50%.).

IIpakTnueckas padora. I[IpakTnueckas paboTa — 3T0 OCOOBIA BUJ JEATEIBHOCTH
00yyarolerocs, 4YTo NoApa3yMeBAET BHIIIOJHEHHS Pa3HOIUIAHOBBIX 3aJlaHUI, HE CBA3AHHBIX
¢ 00paboTKOW TeOpeTUYECKOTro MaTepuana. Bo BpeMs BBINOJHEHHS CTYJEHTY HEOOXOIUMO
HCIIOJIb30BAaTh pAaHEE INOJYYEHHbIE TeopeTHueckue 3HaHus. [lonokuTenbHas OLIEHKA
CTaBUTCS, €CJIU BBINOJIHEHbI BCE 3aJaHMs MPAKTUYECKOM paboOThl ¢ 3aMEUaHUSIMH; CTYIEHT
OTBETWJI Ha BCE KOHTPOJIbHBIE BOIIPOCHI C 3aMEUaHUSMH.

OneHka «OTIMYHO» BBICTABISETCS, KOIJA CTYAEHb I[IOKa3blBaeT IJIyOOKoe
BCECTOPOHHEE 3HAHHWE pasjieda JUCLHUIUIMHBL, 00s3aTeIbHOM M JIOMOJHUTEIBHOM
JUTEPATYphl, ApTYMEHTUPOBAHO M JIOTUYECKH CTPOMHO M3JaraeT MaTepHall, MOXKET
IIPUMEHATH 3HaHUSA JJI aHaJIn3a KOHKPETHBIX CUTYyaluil.

OneHka «XOpOILIO» CTaBUTCA IPH TBEPABIX 3HAHMAX pas3jiena AUCLUIUIMHBL,
00s13aTeIbHON ~ JIUTEpaTyphbl, 3HAKOMCTBE C  JIONOJHUTEIBHOW  JIMTEPaTypoi,
apryMEHTUPOBAaHHOM M3JI0KEHUU MaTepHalla, YMEHUH IIPUMEHUTD 3HAHUS JJIs aHAJIN3a
KOHKPETHBIX CUTYallUH.

OneHKa «yoOBJIETBOPUTEIBHO» CTaBUTCSA, KOIZA CTYACHT B OCHOBHOM 3HAET
pasznes TUCUUIUIMHBI, MOKET IPAKTHYECKU IIPUMEHNUTH CBOU 3HAHUS.
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OI_ICHKa CHCYHOBJICTBOPUTCIIbHO» CTABUTCA, KOTAa CTYACHT HC OCBOHJI OCHOBHOTO
COACPIKaHUA MPEAMCTAa U c1a00 3HaAeT HSYHaCMLIﬁ pa3aci JUCHUIIIAHBL.

5. METOJUYECKHE YKA3AHMSA IJ151 OBYYAIOIIUXCS IO
OCBOEHMIO JUCHUITJINHBI

HuciunnuHa  «XuMHS» — HaleJdeHa Ha [OJy4YeHHe 3HaHMW B 00JIacTH
€CTECTBEHHOHAYYHBIX JIUCUUIUIMH.

C TOYKM 3peHHs HCIOJIb3YEMbIX METOJOB JIEKIUH TOAPA3IEISAIOTCS CISAYIOIUM
o0pa3zoM: MHPOPMALIMOHHO-00BSICHUTENbHAS JIEKIIHS, TOBECTBOBATENbHAs, JeKLuA-Oecena,
npoOseMHas JeKIUs U T. 1.

OOydeHue  CTYOEHTOB  OCYHIECTBIIAETCS MO  TPaJAULUOHHOW  TEXHOJIOTUHU
(JIeKIIMOHHBIA MaTepual, NpakTUYeCKue M J1a0OpaTOpHbIE 3aHATUS, CAMOCTOSTEIbHbIE
paboThl) C BKIOYEHHUEM HHHOBAIIUOHHBIX HJIEMEHTOB.

VYcTHOE M3n0XKeHHe yd4eOHOro maTrepuaia Ha JIEKIUHU JOJDKHO KOHCIIEKTUPOBAThCA.
CnymaTh JEKUUIO HY)KHO YMETh — MOJUIEpPKUBaTh CBOE BHUMAHME, MOHATh U 3alIOMHUTH
YCIIBIIIAHHOE, YIOBHUTH May3bl. B mpolecce n3noxxeHus mpenojaBaTeneM JeKUUU CTYIAEHT
JOJKEH BBISICHUTh BCE HETOHATHBIE BOMPOCHI. 3alMChIBATh COJEP)KAHUE JIEKLUU HYKHO
00s13aTeIbHO — 3alIUCH [TOMOTal0T MOAJeP>KUBAaTh BHUMAHUE, CIIOCOOCTBYIOT IOHUMAHUIO U
3aIlIOMUHAHUIO YCIBIIIAHHOTO, IPUBOJAUT 3HaHUE B CHCTEMY, CIIY)KaT OIOPOH JJid mepexosa
K 0oJiee TITyOOKOMY CaMOCTOSITEIbHOMY U3YUEHHUIO MPEAMETA.

MeTtonuyeckue peKOMEHAAINHN 110 KOHCIIEKTUPOBAHMIO JIEKIIUMN:

— 3alUCh JIOJDKHA OBITh CUCTEMHOM, MPEICTaBIATh COOON COKpAIIEHHBIM BapuUaHT JEKUUU
npenoaasarens. HeoOxoqumo ciaymark, 00AyMbIBATh U 3alIMCHIBAaTh OJIHOBPEMEHHO;
— 3aIUCh BENETCS OYEHb OBICTPO, YETKO, 110 BO3MOKHOCTH KOPOTKUMHU BBIPAXKEHUSMH;
— HE TMpeKpamias claylmarTh MOpernojaBaTelisi, HYXHO 3alUCBhIBaTh TO, YTO HEOOXOAMMO
ycBouTh. Henb3s 3amuchiBaTh Cpasy e BBICKA3aHHYIO MBICIb MpENoAaBaTesis, cleayer eé
MOHATh U IOCJIE 3TOr0 KPaTKO 3amucaTh CBOMMHM CIOBaMH WJIM CJIOBAaMH MperojaBaTelis.
BaxxHo, 4TOOBI B HEll HE ObLII MOTEPSIH OCHOBHOM CMBICI CKa3aHHOTO;
—HMEHa, J1aThl, Ha3BaHUsl, BBIBOJIbI, OTIPEIEIICHHS 3alIUChIBAIOTCS TOYHO;
—cienyeT oOparuTh BHUMaHHE Ha O(OpMIICHHME 3alucu JIeKIUH. [[ns kaxxnoro mpenmera
3aBOJUTCS 001Iast TeTpaab. OTIMYHBIM OT OCTAJILHOTO L[BETA CJEIYET BBLACIATh OTACIbHbIE
MBICIIM U 3aroJIOBKHM, COKpallaTh OTIAENbHBIE CJIOBAa U MPEJIOKEHHUs, HCII0JIb30BaTh
YCIIOBHBIE 3HAKH, OYKBBI JJATUHCKOTO U FPEYECKOro an(aBUTOB, a TAK)KE HEKOTOPBIE MPUEMBI
CTEHOTPA(PHUIECKOIO COKPALIEHHUS CIIOB.

[IpakTuueckue 3aHATHA 0 TUCUUIUTMHE «BHOTOTHS» IPOBOJATCS MO CXEME:
- YCTHBIH, THOO MUCHMEHHBIN ONPOC MO0 TEOPUU B Hauaje 3aHATUS;
- pellIeHne NPaKTUYEeCKUX 3a1a4 OCTAaBICHHBIX MEpPel CTYIAECHTOM;
- WHAMBUAYAJIbHbIE 3a/JaHus JJI1 MOATOTOBKM K TNPAKTUYECKUM U JIabOpaTOpPHBIM
3aHATHUSAM.

Lenp mpakTHYECKOrO 3aHATHUSI - HAyYUTh CTYIEHTOB NPUMEHATh TEOPETUYECKHE
3HaHUS [P PELICHUH MPAKTUYECKUX 33/1a4 U BBINOJIHEHHUE Ja0OpaTOPHBIX pabOT HAa OCHOBE
peanbHbIX JaHHBIX.

Ha npakTrueckux u 1a00paTOpHBIX 3aHATUAX NPE00IagatoT CASAYIOLUME METOIbI:

— BepOanbHbIe (MPeodIaJaonM METOIOM JI0JKHO ObITh 00BSICHEHHUE);
— TMpakTU4yeckue (MUCbMEHHBbIE 3/aHus, 3afaHus ¢ ucnosb3oBanueM [IK, BwimosnHeHue
paboThI 10 MJIAHY U TIP.)
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BaxHpIM 171 CTyJIeHTa SBJISAETCS YMEHHE palMOHAIBHO TOAOMpPATh HEOOXOIHMYIO
y4eOHYIO0 JIUTEpaTypy W YMEHHE T0Jb30BAThCS NPUOOPETEHHBIMH TPAKTHYECKUMHU
HaBBIKAMH TPU PabdOTe C TPOTpaMMHBIMU cpencTtBaMu. OCHOBHBIMH JIUTEPATYPHBIMU
WCTOYHHKAMU SIBIISTFOTCSI:

— 6ubnmoreunsle Gpouasl punuana Kyol'y;
— DJIEKTPOHHAs1 OMOIMOTEYHAS CHCTEMa « Y HUBEPCUTETCKas OMOIMOTEKa OH-JTaliHy;
— DNIEKTPOHHAs1 OnbmoTevHas cucrema M3narenscra «JlaHby.

[Touck kHUT B OMOIMOTEKE HEOOXOIMMO HAUMHATH C U3YYCHHUS TPEIMETHOTO KaTajora
Y CO3JIaHMs CIIUCKA KHHT, TOCOOUH, METOTMYECKUX MAaTEPHAIIOB 110 TEME H3ydEHHUSI.

[TpocMOTp KHUTK HAUMHAETCS C TUTYIBHOTO JIMCTA, CIEAYIOMIEro mocie 00a0xku. Ha
HEM OOBIYHO TOMEUIAIOTCS BCE OCHOBHBIC JTaHHBIC, XapaKTEPU3YIOIIME KHUTY: Ha3BaHUE,
aBTOP, BBIXO/IHBIC AaHHbBIC, JaHHBIC O Mepen3Tanuu u T.1. Ha obopore THTynbpHOTO JUCTa
naéTcsi aHHOTANUS, B KOTOPOI yKa3bIBaeTCS TeMaTHKa BOTIPOCOB, OCBEIIEHHBIX B KHHTE,
oTpeneNsieTcsl Kpyr uuTaresield, Ha KOTOphI OHa paccuWTaHa. boiblioe 3HaueHHe HMeeT
MPEIUCIIOBHE KHUTH, KOTOPOE 3HAKOMHUT YHUTATeNlsd C JUYHOCTBIO aBTOpa, HCTOPHUEH
CO3/IaHUsl KHHUTH, PacKpbIBaeT cojepkaHue. [IpounTaB MpeauclioBHe M IMOJYYHB 0OIIee
NpeICTaBICHHEe O KHUTE, CIeAyeT OOpaTUTbCA K ornaBieHuro0. OriaBlieHHEe KHHTH
3HAaKOMUT C COJICPKAHUEM M JIOTUYECKOHN CTPYKTYPOH KHHUTH, IMO3BOJISET BHIOPATH HYKHBIN
MaTepHuan s u3ydeHus. ['0J M3mMaHusl KHUTH TO3BOJISIET CYAUTh O HOBHM3HE MarepHaia.
Yem yamne KHUTA M3AAETCS, TeM OOJBIIYIO IEHHOCTh OHA TPENCTaBIsieT. B KHUTE MOTYT
OBITh TPUMEUaHUs, KOTOpHIC COJEp)KAT pa3IM4YHBIC OTOJHUTEIbHbIE cBeneHus. OHu
MeYaTaroTcsi BHE OCHOBHOTO TEKCTa M Pa3bsICHSAIOT OTAEIbHBIE BOMPOCHL. [IpenMeTHbIe U
anaBUTHBIE yKa3aTelH 3HAYMUTEIFHO OOJIEr4aloT TOBTOPEHUE M3JI0KEHHOTO B KHUTE
MaTepHuaia. B KOHIle KHHT'M MOXET pacrojaraTthCsi BCIIOMOTATeNbHBIH MaTepuai. K Hemy
O0OBIYHO OTHOCSATCS MHCTPYKIMH, MPUIIOKECHUS, CXEMbI, CUTyallHOHHBIC 337add, BOMPOCHI
IUIS CAMOKOHTPOJIS | T. 1.

JInst Jrydmiero TMpenCcTaBlIeHHS W 3allOMHUHAHUS MaTepHaja LelnecooO0pa3HO BeCTH
3alUCH W KOHCIEKTHI Pa3IMYHOTO COJIEPKaHMs, & UMEHHO:

— TIOMETKH, 3aMeUaHUsl, BbIJIEIICHUE TJIAaBHOTO;
— TUTaH, TE3UCHI, BBITUCKH, ITUTATHI;
— KOHCTIEKT, pabouasi 3ammuchk, pedepart, JoKIaI, JEKIHs U T.11.

YurtaTh y4eOHMK HEOOXOIMMO BIYMUYMBO, BHUMATEIBHO, HE MpPOIMYyCKas TEKCTa,
CTapasich MOHATH KAXKAYIO (Ppaszy, OJHOBPEMEHHO pa3dupasi MpUMEphI, CXEMbI, TaOJIHIIbI,
PHUCYHKH, IPUBENEHHBIC B yUeOHHKE.

OnHUM W3 BaXHEHIINX CPEACTB, CIIOCOOCTBYIOUIMX 3aKPEIUICHUIO 3HAHWH, SBISETCS
KpaTKas 3alliCh MPOYMTAHHOTO MaTepuana — COCTaBleHHEe KOHcrekTa. KoHcmekT — 31o
KpaTKO€ CBSI3HOE W3JIOKCHHE COJEp)KaHHWS TeMbl, Y4eOHMKAa HJIM €ro 4dactu, 0e3
nopoOHOCTEH W BTOPOCTENEHHBIX AeTaneld. [1o cBoeil cTpykType M mociaenoBaTeIbHOCTH
KOHCTIEKT JIOJDKEH COOTBETCTBOBATH IUIaHy ydeOHUMKA. [Io3TOMy BakKHO CHavajga COCTaBHTH
IUTaH, a MOTOM MHUCAaTh KOHCHEKT B BHJE OTBETAa Ha BONPOCH IUIaHa. Ecnu ydeOHUK
pa3nenéH Ha HeOOJNBIIME O3arJIaBJICHHBIC YacTH, TO 3ar0JOBKM MOJKHO PacCMaTpUBaTh Kak
NOYHKTHl TUIAHA, a M3 TEKCTa KaKAOW YacTH CIEAYeT 3alucaTb T€ MBICIH, KOTOpHIC
PACKpPBIBAIOT CMBICH 3aroJIOBKa.

TpeboBaHMs K KOHCTIEKTY:

— KpaTKoCTh, CXKATOCTh, IENIECO00Pa3HOCTh KaXKOTO 3alICHIBAEMOTO CIIOBA;
— COIEpPKaTeIbHOCTbH 3aIUCH - 3alTUCHIBAEMbIE MBICIIH CIIEAYeT (POPMYITHPOBATH KPATKO, HO
6e3 ymiep6a ais cmbicia. O0bEM KOHCIIEKTa, MEHbILIE U3y4aeMoro Tekcra B 7-15 pas;
— KOHCHEKT MOJXET OBITh KaK MPOCTBIM, TaK U CJIOKHBIM 10 CTPYKTYpPE — 3TO 3aBHCHT OT
coziep KaHusl KHUTH U LIEJH €€ U3y4eHHUS.

Metoandeckne peKOMEHIAINH 10 KOHCTIEKTUPOBAHUIO:
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— IPEXJIe YeM HAYaTh COCTABJISATh KOHCIEKT, HY’)KHO O3HAKOMUTBHCS ¢ KHUTOM, IPOYUTATH €€

CHayaJja J0 KOHILIA, IOHATh POYUTAHHOE;

— Ha OOJIOKKE TEeTpajy 3alKChIBAIOTCS HAa3BAaHUE KOHCIEKTHPYEMOW KHUTHU M UMS aBTOPa,

COCTABJISIETCA IUIaH KOHCIIEKTUPYEMOTO TECTA;

— 3aMKCH JTy4llle JieJaTh IpU IPOUYTEHUH HEe OJHOTO-/IBYX a03alleB, a Ieoro maparpada uin

[JIaBbI,

— KOHCTIEKTUPOBAaHHME BENETCS HE C IEIbI0 MMETh ONpPENeNEHHYIO 3alluch, a s Oojee

MOJHOTO OBJIAJICHUS COAEPKAHUEM HM3y4a€MOTr0 TEKCTa, MOATOMY B 3alUCAX OTMEYAETCAd U

BBIJIEISETCS BCE TO HOBOE, MHTEPECHOE U HY)KHOE, YTO 0COOCHHO MPUBJIEKIO BHUMAHHUE;

— TMOcJe TOTo, KaK C/eliaHa 3alich coiepkaHus naparpada, maBbl, CleAyeT MepeunTarhb e¢,

3aTeM CHOBa 00paThCs K TEKCTY U MPOBEPUTH €051, MPABUIHHO JIM U3JIOKEHO COIEpIKAHUE.
TexHruKa KOHCTIEKTUPOBAHUSA:

— KOHCTIIEKTUPYS KHUT'Y OOJIBIIIOTO 00BhEMA, 3aTUCh CIIEIYET BECTH B 00IIeH TeTpaau;

— Ha KaXJOM CTpaHULE CJIeBa OCTABISIOT MOJIA MUPUHOMN 25-30 MM ISl 3alUCH KOPOTKUX

MO/3ar0JIOBKOB, KPaTKUX 3aMEUYaHUii, BOMPOCOB;

— Ka)k/1asl CTaHUIIA TETpaau HyMEpYeTcs;

— U1 TIOBBIIMICHUS YWUTAEMOCTH 3alMCH OCTABISIIOT HMHTEPBAJIbl MEXAY CTPOKAMH,

a03a1aMu, HOBYIO MBICITb HAUHHAIOT C «KPACHOI» CTPOKH;

— MPU KOHCIEKTUPOBAHUU UIMPOKO HCIOIB3YIOT Pa3JIMYHbIE COKPALICHHS W YCIOBHBIE

3HaKM, HO HE B yiepOd cMbIcoy 3amucaHHoro. PekomMeHayeTcs  MPUMEHSTH

00IIeyIOTPEOUTENbHBIE COKpAIleHHs, Hampumep: M.0. — MOXkeT OBITh, T0C. —

TOCYIapCTBEHHBI; 1.0. — TOMKHO OBITh U T.1I.

— HE CIIeyeT COKpalaTh MMEHA U Ha3BaHUs1, KPOME OUE€Hb YaCTO MOBTOPSIOIINXCS;

— B KOHCIIEKT€ HE JIOJDKHO OBITh MEXaHHMYECKOTO TMepernuchiBaHus TekcTta 0e3

MPOAYMBIBAHUS €TI0 COACPIKAHUS U CMBICJIOBOTO aHAIIN3A.

TpeGoBanus k HanucaHuio pedepara

Pedepar - mponykr camoctosiTenbHON pabOTHI CTyAEHTAa, MPEICTABISIOMMUI cOO0M
KpaTKO€ W3JI0KEHHEe B NHCEMEHHOM BHJE IOJYYEHHBIX PE3YJIbTaTOB TEOPETHUECKOTO
aHanmM3a OMpENeIeHHOW HaydHOH (y4eOHO-HCCIeOBATENbCKONH) TEMBI, TN aBTOP
PacKpBIBAET CYTh UCCIEAYeMOI MpoOIeMbl, IPUBOAUT PAa3INYHBIC TOUYKH 3PEHUS, a TaKKe
COOCTBEHHBIC B3TJISA/IBI HA HEE.

Tembr pedeparoB SBISIOTCS MOTOJTHHUTEIBFHBIM MaTEpUaIOM JUIS M3y4EHUS TaHHON
IUCIUTUTHHEL PedepaT oneHnBaeTcst B 01MH OaJlT B OIIEHKE HTOTOBOTO dK3aMeHa/3a4eTa.

Pedepar nmomken  OBITH  TOATOTOBIEH  COTJIACHO  TeMe,  NPEJIOKCHHOU
npernogaBareneM. JlomyckaeTcsi CaMOCTOATENBHBIA BBIOOP TeMbl pedepara, HO 1O
COTJIACOBAHUIO C TPETIOIaBATEIIEM.

Jns Hammcanus pedepara CTYyJEHT CaMOCTOSTENBHO IOAOUPAET HMCTOYHUKHU
nHpOpPMAIMK MO0 BBIOpAaHHOW Teme (IHMTeparypa ydeOHas, MepUuoAMYecKas ¥ WHTEPHET -
pecypcehl).

O6bem pedepara — He meHee 10 ctpanui opmata A4.

Pedepar momken umMeTh (TUTYIBHBIN JTUCT, COJEPKAHHUE, TEKCT JOJDKEH OBITh pa3ouT
Ha paslenbl, COTJAcHO, COJAEp)KaHHs, 3aKIIOYeHHe, CIUCOK JUTEepaTypbl HE MeHee 5
HMCTOYHUKOB)

OOcyxnenne TeM pedepaToB NPOBOIUTCS HA TEX MPAKTHYECKUX 3aHIATUAX, IO
KOTOPBIM OHHU pacIpeiesieHbl. DTO sBJsIETCS 00s3aTeNbHBIM TpeOoBaHueM. B ciydae He
npeacTaBieHuss pedepara, COTIACHO, YCTAHOBICHHOTO Tpaduka (0e3 yBaKUTEIbHOU
MPUYUHBI), CTYIEHT 00sI3aH MMOJITOTOBUTH HOBBIH pedepar.
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Undpopmanus no pedepaty He nomkHa mnpesbimats 10 MunyT. BeicTymarommii
JOJDKEH TMOATOTOBUTh KpaTKHE BBIBOABI IO TeMe pedepara s KOHCHEKTUPOBAHUS
CTYACHTOB.

5.1. Ilpumepnwie eonpocwl 013 nposedenun meKyuwiei ammecmavyuu (YCMHoLIL U
RUCbMEHHBLIL) ONPOC

1. Ilepuogmyeckuii 3aKOH W TEPUOJUYECKAs CHUCTEMA XUMHUYECKHX 3ieMeHtoB JI.W.
MeHaeneeBa Ha OCHOBE NPEICTABICHUM O CTPOCHUM aTOMOB. 3HAYEHUE IEPUOIUYECKOTO
3aKOHa /I Pa3BUTHS HAYKH.

2. Ankansl psjia MeTaHa, ux oOmas ¢popmyna. MeTaH, 3IeKTPOHHOE U MPOCTPAHCTBEHHOE
CTpOEHHUE, XUMHUYECKHE CBOICTBA (TOpEHHE, PEaKIIHs 3aMEILEHU).

3. CTpoeHHe aTOMOB XMMHUUYECKUX DIEMEHTOB HA IPUMEPE AJIEMEHTOB BTOPOTO NEpuoaa U
4A rpynmel (4 rpynmsl TJIABHOW MOJATPYNIBI) MEPHOAMYECKON CHUCTEMbl XHMUYECKUX
anemeHToB [[.M1. MenneneeBa. 3akOHOMEPHOCTH B U3MEHEHUHM CBOWCTB ATMX XMMHUYECKHX
3JIEMEHTOB U 00pa30BaHHBIX UMM IPOCTHIX U CJIOKHBIX BELIECTB (OKCHIOB, THAPOKCHUIOB) B
3aBUCUMOCTH OT CTPOEHUS UX aTOMOB.

4.  AnkeHbl psaa sTeHa (3TWieHa), uUX oOwmwas QopMynaa. OTeH, 3JIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYNbl, XHMUYECKHE CBOMCTBA (rOpeHHe, peaKIuu
MIPUCOETUHEHUS U TTOJIUMEPUPHU3ALIUN).

5. Buael XuMHYecKOW CBs3U U CrnocoObl ee o00pa3oBaHUsS B HEOPraHUYECKUX U
OpPraHMYECKUX COEAMHEHMSAX: KOBaJECHTHas (MOJsIpHas, HEMOJspHas, IPOCThIE M KpaTHBIE
CBSI3M), HOHHAs, BOJIOPOAHASL.

6. Iluknonapadunsl, ux obmas ¢opmyia, CTpOCHUE, CBOICTBA, HAXOXKJIEHUE B MPUPOJE,
IIPUMEHEHHE.

7. Knaccudukaius XuMHIE€CKUX PEaKIMil B HEOPTaHUYECKOW U OPraHMYEeCKON XUMUU.

8. AnkuHbl uUx obmas ¢opmyna. DT (alETUIIEH), NEKTPOHHOE MW NPOCTPAHCTBEHHOE
CTPOEHUE MOJIEKYJbl, XHUMHUYECKHE CBOWCTBa (TOpEeHHE, peaklUUu MPHUCOEAUHEHNUS),
IIPUMEHEHHE.

9. DneKTpOJIUTHI U HE AIIEKTPOIUTHI. DIEKTPOIUTHYECKAs TUCCOLHUALNS HEOPraHUIECKUX U
OpPraHUYECKHUX KHUCIIOT, eno4eH, cosiel. CTeneHp JUCCOaluy.

10. Apensl (apoMaTHYecKHE YIJIEBOJAOPOIbI), HX obmas ¢opmyna. benzon, ero
AJIEKTPOHHOE CTPOEHUE, CTPYKTYpHas GopMyiia, CBOMCTBA, MPUMEHEHUE.

11. OCHOBHBIE MOJOXKEHUSI TEOPUH XUMUUYECKOTO CTPOCHHUSI OPraHMYeCKUX BemecTB A.M.
byrnepoBa. XuMu4eckoe CTPOCHME KakK HOPAJOK COEJUHEHHS M B3aUMHOTO BIIMSHUSA
aTOMOB B MoJIeKyaxX. OCHOBHBIE HAIPABJICHUs] PA3BUTUS ITOU TEOPHH.

5.2. Ilpumepusvie mecmoegwie 3a0anus

3anmanus ¢ BBIOOPOM OTBETA

K kaxmomy 3a1aHUIO TaHO HECKOJIBKO OTBETOB, U3 KOTOPBIX TOJBKO OJMH BEPHBIM.

A1l. ATOMBI cepbl UMEIOT BBICIIYIO CTCTICHb OKUCIICHUS B COCTUHEHHUH, (hOPMYJia KOTOPOTO:
1) H2S04; 2) Na2S; 3) SO2; 4) H2S.

A2. Ha BHeUIHEM 3JIEKTPOHHOM YPOBHE aTOMa XJIopa:

1) 5 anexTpoHOB; 2) 1 3nekTpoH; 3) 7 3NEKTPOHOB; 4) 3 3MEKTPOHA.

A3. PacnipeienieHHIO 3JIEKTPOHOB 110 YPOBHIM B aToMax (ochopa COOTBETCTBYET Psifl YUCET:
1)2,8,5; 2)2,5; 3)2,7; 42,8,3.

A4. XuMHYeCKHE SIIEMEHTHI PACIIONIOKEHBI B IOPSIKE BO3PACTAHUS HIIEKTPOOTPUIIATEIEHOCTH B
pany:

1)S, P, Si, O, CJ; 3)F,O,N, S, P;2)Si, P, Br, Cl, O; 4P, S, C,O,Br.
AS5. Ha3BaHusIM COeTMHEHUH «Cyab(haT Kaaus», «CyIb(OUI Kaaus», «CYIbOUT KaIus
COOTBETCTBYIOT (POPMYJIIBI:
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1) K2S03, K2504, K2S; 3) K2S04, K2S, K2503; 2) K28, K2504, K2S03; 4) K2S04,
K2S503, K28.

A6. Beicummii oxcrn cocraBa 30 u ruapoxcun coctaBa I(OH)2 oOpa3yeT XUMUYECKH dJIEMEHT,
MMEFOIINN

1) Tpu 3meKTpOHA HA BHEIIHEM YPOBHE; 2) OJIMH 3JIEKTPOH Ha BHEITHEM YPOBHE; 3) 3aps aTOMHOTO
siapa +6; 4) 3apsia aromHoro siapa +20.

A7. KoBasleHTHO MOJIIPHON CBSI3bI0 00pa30BaHBI MOJIEKYJIbI BEIIECTB:

1) H20, H2, N20, AIN; 3) NaCl, LiF, H20, CO2;

2) HCl, H2S, H20, PCIS; 4) N2, CO, CO2, H20.

AS8. HemonsipHasi KOBaJIGHTHAs! CBsI3b BO3HUKAET MEKAY aTOMAMU:

1) xucmopona, 2) Hatpus u gropa, 3) kucnopona u ¢ropa, 4) cepst u pocdopa.

A9. B simpax aTOMOB yriiepojia, KpeMHUs, XJ10pa YUCI0 MPOTOHOB COOTBETCTBEHHO PABHO:
1)12,28,35; 2)6,14,17; 3)6,7,17; 4)12,14,17.

A10. Pa30aBieHHast cepHasi KUCIIOTa B3aUMOJCHUCTBYET C KAKIBIM U3 TTaphl BEIIECTB:

1) cepebpo u okcup cepedpa; 2) HK 1 okeua cepbl (IV); 3) marHuit 1 okcua Maraus; 4) aMMHaK 1
XJIOPOBOAOPOL.

All. Cynbdat 6apus MOKHO TIOTYIUTb, €CITH B3STh:

1) xnopun Gapust u okcua cepsl (IV); 2) cepHyro KUCIIoTy U HUTpAT O6apwust; 3) 6apuii ¥ CEPHUCTYIO
KHCIIOTY; 4) oprodocdar 6apust u cynbhaT CTPOHIIHS.

A12. becuBeTHBIH ra3, MaJOpacTBOPUMBIH B BOJIE, IOJIYJaIOT B JIAOOPATOPUH PA3IIOKECHHEM
MepMaHTaHaTa KaJus:

1)H2; 2)CI2; 3)02; 4)CO2.

A13. Kucnoty MOXHO NOJYyYUTh IPU B3aUMOJICHCTBUM C BOJIOM BCEX BEILIECTB IPYIIIbL:

1) P205, NO, SiO2; 3) Si02, CO2, SO2; 2) SO2, CO2, P205; 4) NO2, CO,
SO3.

Al4. Macce cynbarta HaTpus, paBHO 284 T, COOTBETCTBYET KOJIMYECTBO BEIIECTBA!

1) I momp; 2)2wmonb; 3)3 monb;  4) 1,5 Monb.

A15. K peakiusim 3aMelieHust OTHOCUTCS PEAKIIMS, CXeMa KOTOPOMA:

1) Mg + H2SO4 3) Mg(OH)2 + H2SO4  2) MgO + H2S04 4) MgO + SiO2
A16. X10poBOAOPO MOYKHO NOJYYHUTh [IPH B3aUMOICHCTBUU:

1) CaCl2 u NaOH; 3) C12 u KBr; 2) NaCl u H2S04; 4) CI2 u O2.

A17. OkuCcIUTEN HO-BOCCTAHOBUTEIBHOM PEaKneil sIBIsIETCS:

1) CaO + CO2 = CaCO3 3) Fe(OH)2 = FeO + H20

2) HC1 + KOH = KCl + H20 4) Mg + 2HC1 = MgCI2 + H2.
A18. B peakiuu 2PH3 + 402 —» P205 + 3H20 Bogopos:

1) moHM>KaeT cTeneHb OKUCICHUS; 2) MOBBIMIACT CTENICHb OKUCIICHUS; 3) SBISETCS
BOCCTaHOBHTENEM; 4) HE U3MEHSET CTEIIEHb OKUCICHHUS.
A19. ConsiHas KHCIIOTa MOKET PEarnpoBaTh C Ka)IbIM BEILIECTBOM psiaa:

1) CuO, NaOH, SO2, BaO; 3) KOH, AgNO3, CuO, Mg;

2) H2S04, MgO, Zn, AgNO3; 4) Cu, FeO, P205, Ba(OH)2.
A20. C kaxaeiM BeriectBoM psga CO2, SO3, H20, HCI 6yaet B3anmo IeHCTBOBATS:

1) oxcun HaTpus, 2) XJIOPHUI HATPHS, 3) cepHast KUCII0Ta, 4) okcun docdopa (V).
A21. O6beM BOJOPOA, BELICISIFOIIETOCS MIPH AiekTposm3e 180 T BoJbl, paBeH:

1)224m; 2)224m 3)224m; 4)448
A22. KucnoTHble cBOICTBa MPOSBISIOT BCE BEILIECTBA PAJA!

1) NH3, H20, HCI; 3) SO2, K20, KOH;
2) P205, H2S0O4, HNO3; 4) NO2, HNO3, BaO.
A23. Ha peakuuto Bogopoaa ¢ xiopom u3pacxogoaiu 100 i1 xmopa. O6beM o0pazoBaBmerocs
XJIOPOBOJIOPOAA PABEH:

1)100m; 2)2001; 3)50m 4)300 .
A24. B ypaBHeHHHU peakiuu oOMeHa Mexay cynbdarom mean (II) u rugpokcumom HaTpust
koddunment nepesn GopmMyoi BOIHL:
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DI1; 2)2; 3)3; 4)4.

A25. Ocafiok 0eJToTOo IBETA MOJYIUTCS B PE3YJIbTATE PEAKIINN MEXKITY:

1) CuO u HCJ; 3) FeO nu H2S04;

2) Ba(OH)2 u H2S04; 4) NaOH un HCL

A26. CokpamieHHbIM HOHHBIM ypaBHeHUEeM Fe2+ + 20H— = Fe(OH)2 moxeT ObITh BBIpakeHO
B3aWMOJICIICTBUE MEXKY:

1) Fe + NaOH; 3) FeCl2 u NaOH;  2) FeO u KOH; 4) FeSO4 u Cu(OH)2.
A27. B BogHOM pacTBOpE OJTHOBPEMEHHO MOTYT HaXOJAUThCS MOHBI:

1) NO3~, NH4+, K+, Na+; 3) Ag+, OH—, Cl-, Na+;

2) Ba2+, H+, SO4-2, OH-; 4) Ca2+, H+, CO32—, Cl-.

A28. BzaumopeiicTBre COJISTHOM KHCIOTHI U KapOOHAaTa KalbLUs BBIPAXKaeTcs COKpaICHHbIM
HOHHBIM ypaBHEHHEM:

1) 2H+ + CO32—-=CO2 + H20  2) CaCO3 + 2H+ = Ca2+ + H20 + CO2

3) Ca2+ + CO32—- = CaCO3 4) 20H-+ CO2 = CO32-+ H20

A29. C momouibio pacTBOpa, CoAEpIKaIero KaTHoH BOAOPO1a, MOKHO PaclO3HATh:

1) cynbdaT-noH; 2) kapOoHAT-HOH; 3 ) HUTPAT-UOH; 4) HOH aMMOHHUSL.

A30. YtoOBI ycKOPHTH peakiuo roperus pochopa, HyKHO:

1) mocrenenHO oxnaxxaats Gpochop;

2) BHECTH NOAOXOKEHHBIH (hocop B aTMOchepy UMCTOTO KHCIOPOAa;

3) NpOBOAMTD PEAKIIUIO B TEMHOTE; 4) MPOBOANTDH PEAKIINIO NPY MOBHIIIEHHOM JIaBJICHUU.
A31. Cokpamennoe nonsoe ypasaenue Zn2+ + 20H— = Zn(OH)2 otpakaeT CymHOCTb
B3aUMOJICHCTBHUS MEXKY:

1) UMHKOM U BOZIOH; 2) OKCHAOM LIMHKA U BOJIO;

3) XJIOpUAOM LUHKA ¥ TUAPOKCUIOM HATpHs;  4) XJOPUJOM LMHKA U CEPHON KUCIOTOM.
A32. Cxema BOCCTaHOBIICHUS a30Ta:

I)N-3« NO; 2)NOe N-3; 3)N+4+ N+5; 4)NOe N+2.

A33. [Ins HelTpanu3ayuy COJITHOM KHCJIOThI MOYXKHO MCIOJIb30BaTh BELIECTBO:

1) Na2SO4; 2) HNO3; 3)NO2; 4)Mg(OH)2.

A34. SImoBuTHIE Ta3bl COCTABISIOT TPYIIITY:

1) N2, 02, H2; 2) CO, H2S, CI2; 3) O3,N2,CO2; 4)He, N2, H2.

A35. llleno4s 1 BOAOPO MOIYy4aIOTCA MIPU B3AUMOJCHCTBUH C BOJIOM:

1) umnka; 2) xemnes3a; 3) OKCUIa KaJabLus; 4) KaJlbLus.

A36. Cynbdat HaTpHsI HENB35 MOTYIUTH IPU B3aUMOJICHCTBUN BEIIECTB:

1) H2S04 u NaOH; 3) NaCl u H2S04; 2) Na20 u H2S04; 4) NaOH u SO3.
A37. ®opmynbl TOJIBKO KUCIOTHBIX OKCUOB YKa3aHBI B PSAY:

1) SO3, S0O2, CO2; 2) P205, CO, Na20; 3) Na20, K20, CaO; 4) CrO3, CrO, NO2.
A38. Boma B TBEp/IOM COCTOSTHUY UMEET KPUCTALTUIECKYIO PEIICTKY:

1) aToMHYI0; 2) HOHHYIO; 3) METAJUIMYECKYIO; 4) MOJIEKYISIPHYIO.

A39. B Mosiekyiie BOABI YHCI0 OOIMX 3JICKTPOHHBIX T1ap:

DI1; 2)2; 3)3; 4)4.

A40. Okcna KUCIOTHOTO XapakTepa o0pa3zyeT XUMHUUYECKUH 3JIEMEHT, B aTOMaxX KOTOPOTO
CJIEAYIOIIEE paclpeneIeHne MEKTPOHOB M0 AIEKTPOHHBIM YPOBHSIM:

1)2,8,1; 2)2,8,5 3)2,8,2; 4)2,2.

A41. OtHocuTENbHAS TVIOTHOCTD OKcKaa yriepoaa (IV) mo Bo3nyxy paBHa:

1,5 2)2,2; 3)1,1; 4)0,7.

A42. O6beMHBIe OTHOIIEHHUS Ta30B B peakunu 3H2 + N2 « 2NH3 pasHsl:

DH1:1:1; 2)3:1:2; 3)6:2:2; 4)3:2:2.

A43. Pactopst K2S0O4, H2S04, KOH M0XHO OTIMYHUTH APYT OT APYra C IOMOIIBIO:

1) muaka; 2) HuTpara cepedpa; 3) Gpenondranenna; 4) GUOIETOBOTO JAKMYCA.

A44. K okucIuTenbHO-BOCCTAHOBUTENBHBIM PEAKLUSAM OTHOCAT BCE PEAKLIUU:

1) coenunenus; 2) pasnoxxeHus; 3) 3amemienus; 4) oOmeHa.

A45. Bemectsa, popmyist koTopbix CuSO4, KHCO3, FeS, otHOCAT K Kitaccy:

1) kucnor; 2) coneit; 3) ocHOBaHUA; 4) OKCHIIOB.

A46. Xnopua-aHHOHBI 00pa3yoTCs MPH AUCCOIMAIIH BEIIECTBA:
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1) KCIO3; 2) HCIO4; 3)KCL, 4) AgCL

A47. Ilpu ropennu 320 r cepsl nonyauiock 576 r okcuna cepsl (IV). Maccosast nons Beixoaa
MPOJAYKTa PEaKM paBHa:

1)90 %; 2)95 %; 3)80 %; 4) 85 %.

A48. lllenoup, a 3aTeM KUCIOTY UCIOJb3YIOT IIPU OCYILLECTBICHNU NPEBPAILCHUL:

1) CaO +« CaCO3+ CO2; 3) K+ KOH<+ K2SO4;2)FeCl2 « Fe(OH)2 « FeSO4; 4)
CuSO4 » Cu(OH)2 + CuO.

A49. KoHueHTpupOBaHHBIE PACTBOPHI IIETOYEH HENb3s1 XPAaHUTD B:

1) amomuHIEBOI OaHKe; 2) CTeKISIHHOH OaHKe;

3) MOJIMATUIICHOBOH Tape; 4) KepaMU4EeCKON EMKOCTH.

AS50. Ilpu B3anmoeticteum 40 r ruapokcuaa Hatpust u 100 T cynbpaTta memu (II) macca BemecTBa,

OCTaBIICTOCA B I/I36LITK€, paBHa:
1)10r; 2)20r; 3)30r; 4)40T.

TECT 2
K kaxmomy 3a1aHUIO TaHO HECKOJIBKO OTBETOB, U3 KOTOPBIX TOJBKO OJMH BEPHBIM.
Al. 3HaueHus creneHen okuciaeHus Gocopa B coeAMHEHMX, (popmynsl koTopbix P205 u H3P:
1) M0JI0’KUTENBHOE U MOJIOKUTEIBHOE; 2) TOJOKUTEIBHOE U OTPULATENbHOE; 3) OTPULATENIbHOE U
OTpHULATENbHOE; 4) HYJIEBOE U MOJIOKUTEIBHOE.
A2. Ha BHemHeM 31€KTPOHHOM ypOBHE JIBa DJICKTPOHA MMEIOT aTOMBI:
1) cepst u kucnopona; 2) ¢pochopa u azora; 3) Maruus u Kaipius; 4) Oapus U HATPUSI.
A3. IlocnenoBaTenbHOCTD YUCEN B PAAY 2, 8, 7 COOTBETCTBYET PaCIpeAeTICHHIO 3JIEKTPOHOB T10
YPOBHSIM B aTOMax:
1) docdopa; 2) xnopa; 3) amomunus; 4) Maprasia.
A4. Cpenn xummueckux 3neMeHToB Li, Na, K, Cs HanOosee sipko CBOHCTBa MeTasIa BEIPaXKEHBI Y:
1) nutus; 2) Hatpust; 3) kanust; 4) ne3usl.
AS. Bemectam, popmyisl kotopsix NaHCO3, Na2CO3, Na2S04, NaHSO4, cooTBeTcTBYIOT
Ha3BaHUS:
1) rugpoxapboHar HaTpus, KapOOHAT HATPUS, CYab(AT HATPUS, TUAPOCYIbPAT HATPUS; 2)
KapOoHAT HAaTpHsI, THAPOKAPOOHAT HATPHS, TUAPOCYIb(AT HATPUS, CYTb(AT HATPHSL; 3)
ruIpocynbhaT HaTpHs, CyIb(haT HaTpuUs, THAPOKapOOHAT HATpHs, KapOoHAT HATpHs; 4) cynbdar
HaTpus, KapOOHAT HATPHS, TUAPOKAPOOHAT HATPHS, TUAPOCYAb(AT HATPHSL.
A6. Xummyeckwnii ameMeHT Ne 11 oOpa3yeT OKCHI ¥ THIPOKCH/I COCTaBa:

1) 320 nu O0H; 3) 5203 n 3(OH)3; 2) 50 n 3(OH)2; 4) 502 n H2503.
A’7. KoBanieHTHON HENOJISIPHOM CBsI3bI0 00pa30BaHbl MOJIEKYJIbI BELIECTB:

1) 02, N2, H2, CI2; 3) 02, O3, NH3, N2;

2) 02, H20, H2S, CO2; 4) 02, H20, C12, Br2.

AS. IonsipHOCTH CBSI3HM B OOJIBIICH CTETICHH BBEIP&)KEHA Y BEUIECTBA!

1) HCI; 2) HF; 3) HI; 4) HBr.

A9. ATombl yriepoaa u KpeMHHUS UMEIOT:

1) oAMHAKOBOE YMCIIO 3JEKTPOHHBIX YPOBHEH; 2) OAMHAKOBBIE PAIUyChl; 3) OAMHAKOBOE YUCIIO
3JIEKTPOHOB Ha BHEIIHEM 3JIEKTPOHHOM YPOBHE; 4) 0 JMHAKOBOE YHCIIO MPOTOHOB B SAPE.

A10. ®noneroBblil TaKMyc U3MEHSET OKPACKY Ha KPAaCHYIO B PE3YJIbTaTe peakily ¢ BOJON BCeX
BELIECTB psaa:

1) SO2, P205, NO2; 3) SO3, Li20, CaO;

2) S02, A1203, BeO; 4) Na20, K20, BaO.

A11. KauecTBeHHOH peakuuel Ha COISIHYIO KUCIOTY M €€ COJIM SIBJISIETCS PEaKius C:

1) auTparom cepedpa; 2) pruoneToBsIM TaKMycoM; 3) THIPOKCHIOM Oapus; 4) cyiabpharom Meam.
A12. AMMuak Henb3sl MOIYYUTh PA3JI0KEHUEM:

1) xapOoHaTa aMMOHHS; 2) XJIOPHIa aMMOHHS; 3) HUTpaTa aMMOHUS; 4) OpoMuIa aMMOHHSL.
A13. Tlpu 0OBIYHBIX YCIOBUSX OCHOBAHUS MOYKHO ITOJYIUTh IPH B3aUMOJICHCTBUH C BOJOM:

1) BaO, CuO, FeO; 3) MgO, ZnO, A1203;

2) Na20, CaO, Li20; 4) K20, FeO, Mn207.

A14. KomnuecTBy BemiectBa 1,5 monb paBHa macca rugpokcuna meau (11):
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1)981; 2)196T; 3)147 15 4)980 T.

A15. Peakuus FeCl3 + 3NaOH ¢ Fe(OH)3 + 3NaCl oTHOCHTCS K peakuusm:
1) coenunenus; 2) pasnoxxeHus; 3) 3amemeHust; 4) ooMmeHa.

A16. Ilpu npokamuBanmu Manaxuta (CuOH)2CO3 obpa3zyrorcs:

1) CuO, CO2 u H20; 3) Cuun H2CO3; 2) (CuOH)2 u CO2; 4) Cu20, H20 u CO2.
A17. OkucaUTEenbHO-BOCCTAHOBUTEIBHOM PeaKIneil sIBIsETCS:
1)4NH3 +302 « 2N2 + 6H20; 2) SO2 + H20 « H2SO03; 3) NaCl+ AgNO3 « AgCl +

NaNO3; 4) 2A1(OH)3 « Al203 + 3H20.

A18. B peakiuu coeanHeHus a30Ta ¢ BOJOPOJIOM a30T:

1) moHM>KaeT cTeneHb OKUCICHHUS; 2) MOBBIIAET CTENIEHb OKUCIICHUST; 3) HE U3MEHSAET CTETCHb
OKHUCIIEHUS; 4) SBISIETCA BOCCTAHOBUTEIIEM.

A19. CepHas KucinoTa MOXKET pearuipoBaTh C KaXKAbIM BEIIECTBOM psa:

1) BaCl2, FeO, Fe, KOH; 3) NO2, Fe203, NaOH, Zn; 2) CO2, HCI, NaOH, CuO; 4)
Na2S04, Mg, KOH, CuO.

A20. C xaxxasim BeniectBoM psina K20, CaO, NaOH, H20 Gyzner pearnpoBaTs:

1) rugpoxcun xamust; 2) cyasdar 6apust; 3) okeun yraepona (IV); 4) oxcun memu (II).

A21. O6pem okcupa yriepoaa (IV), Berremnstonierocs npu pasioxenuu 500 r kapOoHaTa KalbIHs,
paBeH:

112 2)224m 3)11,27; 4)224n

A22. CepHas kucioTa He OyJeT pearupoBarh C:

1) rugpoxcunom 6apust; 2) okcugom meau (I1); 3) muakom; 4) okcumom yriepoza (IV).

A23. KonngecTBo BemecTBa 1 00eM BOJIOPO/IA, TOTYIEHHOTO MPH B3aUMOJICHCTBUU 5 MOJIb IIITHKA
C COJISTHOM KHUCJIOTOM, COOTBETCTBEHHO PABHBI:

1) 5 momsb, 112 m; 3) 2 Mo, 44,8 11; 2) 3 mons, 67,2 7; 4) 1 momp, 22,4 m.
A24. B ypaBHEHHH TOPEHUS CEpOBOIOpoa ¢ oOpazoBanueM okcunaa cepsl (1V) koaddumment
nepea KUCIOPOIOM PaBeH:

1)2; 2)3; 3)4; 4)5.

A25. Jlerkuii ra3 ¢ pe3KUM 3araxoM HOJYYUTCS B PE3yJIbTaTe Peakuu MEKY:

1) NH4Cl u Ca(OH)2; 3) COu 02;2) H2 u O2; 4) CaCO3 u HCI. A26.
CoxpamnieHHbIM HOHHBIM ypaBHeHHEM Cu2+ + 20H- = Cu(OH)2 MoxeT OBITh BBIPa)KEHO
B3aWMOJICIICTBUE MEXKY:

1) Cu u NaOH; 3) CuO u NaOH; 2) CuS0O4 u KOH; 4) H2S504 u CuO.

A27. OmHOBpEMEHHO B pacTBOpE MOTYT Hax0AuThCs HOHBL: 1) Agt n Cl—; 2) Ba2+u SO42—; 3)
Na+ u Cl—; 4) Fe2+u OH-.

A28. Peakunu ruapokcua xxenesa (I1) ¢ cepHOl KHCIOTOM OTBEYaET COKPAILIEHHOE HOHHOE
ypaBHEHUE:!

1) FeO +2H+ « Fe2+ + H20; 2) Fe(OH)3 +3H+ + Fe3++3H20; 3) Fe(OH)2 +2H+
Fe2++ 2H20; 4) Fe2+ + 20H—+ Fe(OH)2.

A29. YtoOBI OpeiennTh, KeNe30 WIH IUHK HaXOIUTCS B DJICKTPOXUMHUUYECKOM PSITY HANPSHKEHUH
METAJLJIOB JIEBEE, MOXKHO BOCIIOJIb30BATHCS:

1) Bopmoit; 2) aurpatom meau (I); 3) autpatom xenesa (II); 4) Hutparom nuHKA.

A30. CropocTb peakmuu Mexny cyibdumom xene3a (1) u comstHON KUCIOTOM MOBBICUTCS, €CITN
1) m3menpunTh cynbdua xenesa (I11); 2) oxmaauTh pearnpyromyr cMech; 3) TOBBICUTH JTaBJICHUE;
4) MOHU3UTH IABJICHUE.

A31. Cokpamennoe nontoe ypasaenue Fe3+ + 30H— = Fe(OH)3 oTtpaxaer cymHocTh
B3aUMOJICHCTBUS MEXKY:

1) xmopunom xene3a (I111) u ruapoxkcuaomM Kamust; 2) Kene30M U THAPOKCUAOM HATpUs; 3) OKCHIIOM
xenesa (III) u Bogoii; 4) cynedarom xenesa (I11) u Bogoii.

A32. Cxema OKHMCIICHHS XpOMa:

1)Cr0+ Cr+2; 2) Cr+6+ Cr+3; 3) Cr+3 « Crt+2; 4) Cr+3 « Cr0.

A33. O6pa3oBanue 6e10T0 0caKka NPy MPOITYCKaHUH ra3a B OSCIBETHBIN PAaCTBOP IMICIOYN
MPOUCXOJUT MPH B3aUMOEHCTBUH:

1) Ca(OH)2 u CO2; 3) LiOH u H2S; 2) KOH u P205; 4) Ca(OH)2 u HCI.
A34. HesmoBUTHIE Ta3bl COCTABISIIOT TPYIITY:
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1) H2, CO, CO2; 3) 02, N2, 03;2) HC], CI2, H2S; 4) 02, CO, H2S.
A35. I'a3 00OpasyeTcs Mpu ICHCTBUM COJISIHON KUCIIOTHI Ha:

1) oxcua HaTpus; 2) XJIopu HaTpus; 3) KapOoHAT HATpus; 4) TUAPOKCUA HATPHUSL.

A36. Hutpart menu (II) Henb3s1 OJIydUTh € TOMOLIBIO BEILIECTB!

1) Cu u HNO3; 3) Cu(OH)2 u HNO3; 2) CuO u HNO3; 4) CuClI2 u NaNO3.
A37. ®opmynbl TOJIBKO OCHOBHBIX OKCHJIOB YKa3aHbI B PAAY:

1) Fe203, P205, ZnO; 3) Na20, CuO, CaO;

2) S03, CO2, NO2; 4) A1203, BaO, CO2.

A38. Trepmoe TyromiaBkoe BEIIeCTBO aiMa3 UMEET KPHUCTaUIH-UYECKYIO PEIIEeTKY:

1) aToMHY!0; 2) HOHHYIO; 3) METAJUIMYECKYIO; 4) MOJIEKYISIPHYIO.

A39. B monekyne oxcuaa yraepoaa (IV) unciao o0muyx 37IeKTPOHHBIX Hap PaBHO:

DI1; 2)2; 3)3; 4)4.

A40. Oxcup ampoTepHOTO XapakTepa o0pa3zyeT XUMHUYECKHHA JIEMEHT, B aTOMaX KOTOPOTO
CJIEAYIOIEE pacpeneeHne MEKTPOHOB MO JIEKTPOHHBIM CIIOSM:

1)2,8,1; 2)2,8,2; 3)2,8,3; 4)2,8,4.

A41. OtHOCHTENBHAS TDIOTHOCTH Ta3a a30Ta 10 BOAOPOIY paBHA:

1)20; 2)15; 3)14; 4)12.

A42. Ha ropenue 20 11 MeTaHa 3aTpaduBaeTCs KUCIOPO 00beMOM:

1)103; 2)20m 3)30 15 4)40 .

A43. Hanmmame XJ0poBOIOpO/Ia B paCTBOPE MOKHO OOHAPYKHUTH C IIOMOMIBIO:

1) autpara Oapus; 2) ruapokcHaa Kaius; 3) HaTpara cepedpa; 4) ruapokcuaa Oapus.

A44. K okucauTenbHO-BOCCTAHOBUTEIBHBIM PEAKLUSM OTHOCAT MPOLECCHI:

1) pacTBOpeHHE IOBapEHHOI COJIM B BOJIE; 2) pa3iokeHue KapOoHaTa HaTpus; 3) pikaBICHHE
xenesa; 4) pacnaz yroJpHOW KHCIOTHI HA YITIEKUCIIBIN Ta3 U BOAY.

A45. Consimu SIBISIFOTCSI BCE BEIIIECTBA PAA:

1) MgS0O4, H2CO3, Fe(OH)2; 3) CuS0O4, Ba(OH)2, NaCl;

2) NH4Cl, NH40H, SO3; 4) NaCl, FeS, BaSO4.

A46. Hutpar-HOHBI IPU TUCCOIHMALIAN 00pa3yeT BEMIeCTBO:

1) NH4NO3; 2) NaNO2; 3)NH4Cl;, 4) HNO2.

A47. Ilpn oxucnenuu 6,4 r meau obpaszosaiiock 6,4 T okcuaa meau (I11). Maccoast 1oJist BeIxoa
MPOJAYKTA PEakuy paBHa:

1) 100 %; 2)90 %; 3)80 %; 4)70 %.

A48. Kucnory, a 3aTeM 11e109b UCIIOJIB3YIOT MPU OCYIIECTBICHUH MTPEBPALLCHHIN:

1) CuO ¢ Cu(NO3)2¢ Cu(OH)2; 2) HCl» NaCl+ AgCl; 3) CaCO3 « CaO-
Ca(OH)2; 4) H2 SO4 « Na2S04 « Ba SOA4.

A49. OuncTuth BOy OT BPEIHBIX IPUMECEH MOXKHO:

1) kunstueHuem; 2) nobasneHrneM B Hee kpuctamioB KMnO4; 3) puistpoBanuem; 4)
¢bmIpTpOBaHHEM, KUIISTYeHHEM, ToOaBieaneM KMnO4.

AS50. K 11,8 r cepHoii kncnoTsl 1o6aBuM 6,5 T KA. Macca u popMyra BemecTBa, OCTaBIIETOCs B
n30bITKE:

1)2rZn; 2)2rH2SO4; 3)1rZn; 4)1rH2SOA4.

B9. B okucimTensH0-BOCCTAHOBUTEIBHOM peakunu npoun3onnio npespauienue PO ¢ P+5. DtoT
MPOLIECC HA3bIBACTCA ... .

B10. ®enondranens B pacTBOpe MIEIOYN TPHOOPETALT ... LIBET.

TECT 3
K kaxmomy 3a1aHUIO TaHO HECKOJIBKO OTBETOB, M3 KOTOPHIX TOJIBKO OJIMH BEPHBIM.
Al. B pany HCIO4 « HCIO3 « HCIO « HCI crenens okucieHus Xjopa:
1) monmxkaercs ot +7 10 —1; 2) nossitaercst ot —1 g0 +7; 3) noBeimaercs ot 0 10 +5; 4)
MOHMXKaeTcst oT +7 1o +3.
A2.Y aTroM0B XUMHUYECKOTO AJIEMEHTA YTJIepPOIa YHCIIO IEKTPOHOB HAa BHEITHEM JJIEKTPOHHOM

YpOBHE PaBHO:
1)2; 2)4; 3)1; 4)6.
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A3. Cxema pacnipeiefieHHsI JIEKTPOHOB O YPOBHSIM — 2, 8, 5 — COOTBETCTBYET XUMHUUECKOMY
3JIEMEHTY, CTETIeHb OKMCJICHUSI KOTOPOTO B BOAOPOAHOM M BBICIIEM KHCJIOPOJHOM COCAMHEHUAX
paBHa:

D-S5u+3; 2)2u+6; 3)-1u+7; 4)-3u-+s.

A4. B pany oxcumos Na20, A1203, P205 nponcxonut u3MEHEHHE CBOWCTB:

1) OT OCHOBHBIX K KHCJIOTHBIM; 2) OT KHCJIOTHBIX K OCHOBHBIM; 3) OT OCHOBHBIX K aM()OTepHBIM; 4)
OT KUCIIOTHBIX K aM()OTEPHBIM.

AS. Ha3Banus «aMMHuaK», «yrapHbIi raz», «CepoBOJOPOI», «030H» COOTBETCTBEHHO UMEIOT:

1) NH3, CO2, H2S, 02; 3) NH3, CO, SO2, 03; 2) NH3, CO, H2S, O3; 4) NH3, CO2,
H2S, O3.

A6. Beicimii okeng 9205 u nerydee BogopogHoe coequHenre OH3 uMeroT 31eMeHThI:

1) mepBoii A rpynnsl; 2) TpeTbel A rpynmsl; 3) naToil A rpynmsl; 4) ceapbMoi A rpymimbl.

A7. XuMH4YeCKUH 3JIEMEHT, B aTOME KOTOPOIO 3JIEKTPOHBI 110 YPOBHSIM paclpeesieHbl Tak: 2, 8, 6,
00pa3yeT ¢ BOJOPOAOM XMMHYECKYIO CBS3b:

1) KOBaJIEHTHYIO MOJSIPHYIO; 2) KOBAUICHTHYIO HENOJIPHYIO; 3) HOH-HYIO; 4) METAIIIMYECKYIO.

AS8. Uncno KOBaJIEHTHBIX CBS3E€H MKy aTOMaMH a30Ta B MOJIEKYJIE a30Ta PaBHO:

DI1; 2)2; 3)3; 4)4.

A9. AToMBI HaTpUs ¥ MarHus UMEIOT:

1) oAMHAKOBOE YHUCIIO 3JEKTPOHOB; 2) OAMHAKOBOE YUCIIO 3JEKTPOHHBIX YPOBHEH; 3) OMHAKOBYIO
CTEMEeHb OKUCIIEHUS B OKCUAax; 4) OAMHAKOBOE YKCIIO IPOTOHOB B sIIpax.

A10. ®enondranenH U3MEHAET OKPAcKy Ha MAJIMHOBYIO B PE3YJIBTaTe PEAaKIUH C BOJIOH BCEX
BELIECTB, BXOISALIUX B TPYIIY:

1) BeO, ZnO, Fe203; 3) SO2, SO3, P205; 2) Na20, BaO, K20; 4) CuO, FeO, MgO.
A11l. l'mopokcnn menu (I1I) MOKHO MOTYYUTH IPU B3aUMOJCHCTBUH PACTBOPOB:

1) xnopuna meau (II) m tuapokcnaa nunka; 2) cynbharta mexu (1) u xnopuna Hatpus; 3) HUTpaTa
menu (II) u rugpoxcuaa kanus; 4) kapoonara meau (1) u cepHO# KUCTOTHL.

A12. Ha3zBaHus «HeraiieHasi U3BECTh» U «TralleHasi U3BECTh» COOTBETCTBEHHO UMEIOT BEILIECTBA:
1) CaO u Ca(OH)2; 3) CaCl2 u Ca(HCO3)2; 2) CaCO3 u CaO; 4) CaO u
CaCO3.

A13. Ilpu B3auMOICHCTBUH MEIM ¢ KOHLIEHTPUPOBAHHOM a30THOM KHUCIOTOM 0OpasyeTcs ra3
Oyporo 1BeTa, KOTOPbIM Ha3bIBAETCS:

1) okcupom azora (IV); 2) ammuakom; 3) XJI0pOBOJOPOAOM; 4) XJIOPOM.

Al4. B nByx MOJISIX Ccynb(ara Kajus Macca Kajus paBHa:

1)39r; 2)174r; 3)156T1; 4)78T.

A15. OkucIUTET HO-BOCCTAHOBUTEIILHOM PEaKIUe SIBISIETCS PEaKLIUA:

1) CuO +2 HNO3 = Cu(NO3)2 + H20; 2)2Na + 2H20 =2NaOH + H2; 3) NaOH + HCI = NaCl +
H20; 4) Fe(OH)2 « FeO + H20.

A16. I'mnpokcua HaTpus OyaeT B3aUMOJICHCTBOBATS C:

1) 02; 2)CaO; 3)KNO3; 4)HNO3.

A17. Peakmmro 4FeS2 + 1102 « 2Fe203 + 8 SO2 O0THOCAT K peaKusim:

1) monHoro 0OMEHa; 2) OKUCIMTEIHO-BOCCTAHOBUTEIBHBIM; 3) coeAMHEHNS; 4) HEUTpaIn3auy.
A18. B peakiuu 6P + 5KCIO3 « 3P205 + 5KCI docdop:

1) BoccranaBnuBaeTcs; 2) OKUCISIETCS; 3) ABISIETCS] OKUCIUTENIEM; 4) TIOHUKAET CTEICHb
OKHUCJICHUSI.

A19. T'unpokcua HaTpus OyIeT pearnpoBaTh ¢ KaKIbIM BEIIECTBOM psijia:

1) CuCl2, P205, KOH, CuO; 3) FeCl2, H2S04, MgO, CO2; 2) CO2, HCl, SO2, CuSO4;
4) NH3, HNO3, ZnCI2, SO3.

A20. Ocanok rory00oTo I[BETa BBINIQAAET MPU JOOABICHUN B PACTBOP THAPOKCHIA KaJus:

1) xnopuna G6apus; 2) xmopuna sxenesa (I11); 3) xmopuna ammonwust; 4) xnopuaa meau(1l).

A21. Ilpu mosHOM croparnu 340 T aMMHaka BBIJEISIETCS a30T 00HEMOM:

D11,2n; 2)224m; 3)224n 4)112n

A22. OcHOBHBIE CBOWCTBA MPOSBIIOT BCE BELIECTBA IPYIIIIBL:

1) SO2, CaO, CaCO3; 3) NH3, HCl, CuO; 2) CaO, NaOH, Ca(OH)2; 4) A1203,
P205, Ba(OH)2.
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A23. Bogopona maccoit 60 T BCTynwII B peakIliio COeANHEHHS ¢ a30ToM. KonmaecTBo BemecTBa U
00BeM 00pa30BaBIICTOCS aMMHAKA:

1) 10 momp, 224 T; 3) 2 mous, 44,8 11; 2) 5 monb, 112 m; 4) 20 Mo, 448 1.
A24. B ypaBHEHHH PEaKIUH PA3I0KEHUS THAPOKCHIA AMOMUHIS KodpduumeHT nepen hopmynoit
BOJIbI PABCH:

1)2; 2)3; 3)4; 4)5.

A25. T'a3 Oyporo 1BeTa MmoJiydaercs B pe3yJibTare B3auMOCHCTBHS:

1) Zn c H2SO4 ; 3) Cu ¢ HNO3 (xomuir.); 2) Cu c H2SO4; 4) Mg ¢ HCL

A26. B3aumoelicTBIE pacTBOPOB XJIOPHIA HATPUS M HUTpaTa cepedpa BbIpakaeTcs COKPAIICHHBIM
nOHHBIM ypaBHeHueM: 1) Ag+ + Cl- = AgCl; 3) H+ + OH—=H20; 2) Nat+ + NO3—
NaNO3; 4) Ca2+ + CO32-=CaCO3.

A27. [1ns pacmio3HaBaHUS COJIEH YrOJIbHOM KHCIOTHI MOYKHO HCIOJIB30BATh:

1) rugpokcun HaTpus; 2) COISIHYIO KUCIOTY; 3) xyopua Hatpusi; 4) HuTpat aMMonus. A28.
CoxpamnieHHbIM HOHHBIM ypaBHeHHEM Cu2+ + 20H- = Cu(OH)2 MoxeT OBITh BBIPaXKEHO
B3aWMOJICIICTBUE MEXKIY:

1) CuO u NaOH; 3) CuCI2 u Fe(OH)2; 2) CuSO4 u KOH; 4) Cu u KOH.

A29. OGHapyXHTb B paCTBOPE XJIOPHI-UOHBI MOXKHO C IOMOIIBIO PacTBOpa:

1) denondranenna; 2) Hurpara cepedpa; 3) memnoun; 4) aurpara ceuama (II).

A30. C Han0OobIIeH CKOPOCTHIO B3aMMOJICHCTBYE C COJITHOW KUCIOTOM OyIeT MPOUCXOTUTh Y:

1) onoBa; 2) xxene3a; 3) unnka; 4) maraus. A31. CokpaiieHHOe HOHHOE ypaBHeHHe Ba2+ + SO42—
= BaSO4 otpaxkaeT CyIIHOCTh pEAKLUU MEXIY:

1) okcunom Gapus u okcunom cepsl (IV); 2) runpoxcuiom 6apust u okcugoMm cepsl (IV); 3) 6apuem
U CEpHOM KUCIOTOM; 4) XmopuaoM Oapus 1 Cyab(paToM HATpus.

A32. Cxema OKHMCIICHHS a30Ta:

I)N-3« NO; 2)N+5+ N+4; 3)N+5« N-3; 4)NO -+ N-3.

A33. IIpu B3aumoaeiictBun okcuaa meau (1) ¢ Bogopoom (mpu HarpeBaHUM) MPU3HAKOM PEaKUU
SIBJIICTCSL:

1) n3MeHeHue KpacHOTO 1IBETa MOPOILKA HA YEPHBIN; 2) U3MEHEHHE 3allaxa ra3a; 3) U3MEeHEHHE
YEepHOTO I[BETa MOPOIIKA Ha KPACHBI; 4) osiBIeHne Oyporo rasa.

A34. CiocoOOM BBITECHEHHS BOJIBI MOXHO COOpPATh B COCY/I:

1) xucnopo; 2) aMmmuak; 3) XJIOPOBOJOPO; 4) CEPOBOOPOI.

A35. He oOpa3yeTcs ra3 nmpu B3aUMOJICHCTBHH:

1) KOH u HNO3; 3) CaCO3 u HCI; 2) KOH u NH4CI; 4) Zn u H2SOA4.
A36. IIpu B3anMoieficTBIM KapOOHATa KaJbIU U COISTHON KMCIOTHI OTYIUTCS:
1) CaCl2 u H20; 3) CaCl2 u CI2;

2) CaCl2, CO2, H20; 4) CaCI2 u H2.

A37. AMdoTepHBIMHU SBISIOTCS 00a OKCHJIA TTAPHI:

1) A1203 u SO3; 3) SO3 u CuO; 2) CuO u ZnO; 4) ZnO u A1203.
A38. Kpucramnndaeckuil 107] OTHOCAT K BEIIECTBaM, KPUCTAJUIMYECKOH PEIIETKON KOTOPBIX
SIBJIICTCSL:

1) atomHuas; 2) noHHas; 3) MetTaJuiueckas; 4) MoJieKysipHasi.

A39. Tpu 00mIHX AIIEKTPOHHBIX TAPBI BO3HUKAIOT IPU 00pa30BaHUU MOJIEKYIT:

1) xnopa; 2) Bomopoaa; 3) azota; 4) kuciopona.

A40. Oxcuapl ¥ THAPOKCHIBI OCHOBHOTO XapakTepa 00pa3yroT XUMUYECKHE dJIEMEHTHI,
MOPSIIKOBBIE HOMEPA KOTOPHIX B MEPUOAUUECKOM crucTeEME:

1)6,7,8; 2)11,12,13; 3)14,15,16; 4)3,11,19.

A41. MeraHn TsKenee BOJAOPO/IA B:

1)5pa3; 2)8pa3; 3)7pa3; 4)6pas.

A42. TTpu ropenun 100 11 cepoBoopoaa o0seM obOpa3zyrorierocs: okcua cepsl (IV) pasen:
1)100 ;; 2)200m; 3)1507; 4) 505

A43. He B3auMoelcTBYIOT (IIPH H. y.) APYT C IPYTOM:

1) SO3 u H20; 3) P205 u H20; 2) Si02 u H20; 4) NH3 u H20.
A44. K oKucIuTEnbHO-BOCCTAHOBUTENBHBIM PEAKIMSM HE OTHOCST B3aUMOJICHCTBHE:
1)Mgu 02; 2) HClu NaOH; 3) SO2u O2; 4)Znu H2SO4.
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A45. K KHCTTOTHBIM OKCHJIaM OTHOCHTCSI PSIJT BEIIECTB:

1) SO2, P205, CO2; 3) SO3, P205, FeO; 2) CuO, AI203, Si02; 4) K20, H20,
SO2.

A46. C obpa3oBanueM cynb(ar-aHHOHA UCCOIUUPYET:

1) Na2SO3; 2) Na2S; 3) Na2S04; 4) NaOH.

A47. Tlpu B3aMMOICHCTBHH C COISTHOM KUCIIOTOM 224 1 ammuaka oOpazoBasioch 481,5 T xmopuna
amMMOHHMS. MaccoBasi 1011 BBIXOa MPOYKTA PEaKIIH:

1)80 %; 2)90 %; 3)95%; 4)70 %.

A48. YpaBHEHHE OKHCIUTEITHFHO-BOCCTAHOBUTEIHHOM PEaKITHH:

1) CaO + CO2 = CaCO3; 3) Zn + 2HCl = ZnCI2 + H2; 2) BaO + H20 = Ba(OH)2; 4)
KOH + HNO3 = KNO3 + H20.

A49. Ha BOJ1I0OYMCTUTENBHBIX COOPYKEHUAX AJISI OUUCTKU BOJBI HE UCTIONB3YIOT:

1) dpmsTpoBanue; 2) xnopupoBanue; 3) ynerpaduosieToBoe o0rydeHne; 4) moaenadnBaHme.
AS50. s cuaresza ammuaka coenuammi 300 1 Bogopona u 200 1 azota. O0beM n30bITKa rasa:
1)50m; 2)100m; 3)200m 4)300 .

5.3. Ilpumepnwie 6onpocel 0131 NUCOMEHHO20 KOHMPOA
1. Jlokaxxute TpeMmsi peakUMsMU C Pa3HbIMH KJAacCaMH BEIIECTB BOCCTAaHOBUTENbHBIC
CBOMCTBA MarHusl.
2.0cCy1ecTBUTH NPEBPAILECHHUS:
N2 — NH3; — NO — NO; — HNO3; — NH4NO:s,

3. Ckonbko rpamMm okcuaa meau (II) momyuutcs mpu pas3nokeHUH TAKOTO e KOJIMYECTBa
runpokcuaa meau (II), Ha pactBopeHue xotoporo 3arpatuiioch 19,6r 20%-ro pactBopa
CEpHOM KUCIOTHI?
4. U3 Bemects, popmynsl koTopbix S, Ca, SOz, HoSO4, BaSO4, SO3, Na,SO3? CocraBbre
TeHETUYECKUH P
5. CocraBbTe cxeMy mnoaydeHuss xmnopuga kenesa (III) um3 okcunma xemeza (II). Han
CTpEJIKaMH NEepexXoJ0B Hamuiuure (OpMyiabl HEOOXOJUMBIX BEIIECTB U YCIOBHS
MIPOBEJICHUS PEAKIIUH.
6. U3 BemecTB, GopMyiIbl KOTOPBIX:

CH; —CH,—CH,—C=0, C4Hjo, C4Hs0OH, C4HoCl,

|
OH

CH; -CH,—-CH.-C=0
|
H
COCTaBbTE TE€HETHUECKMHM psn. Hamummre ypaBHEHMS peakuuy BTOPOIO IPEBpaLICHUS
MTOJIy4E€HHOTO T€HETUUECKOTO PAJIA.
7. Bprauciute 00BEM Bogopoaa (H.y.), MOJYYEHHOrOo MpH B3auMmopaercTBuu 6,751
AIFOMHUHHUS ¢ U30BITKOM COJITHOM KUCIOTHI.
8. B cxeme peakuuu
H>O + P + HNOs; — H3PO4 + NO.
pacctaBbTe KO3()(PULIMEHTH METOJOM 3JEKTPOHHOrO OajlaHca, YKaXXKHUTE OKUCIUTENIb U
BOCCTaHOBHUTEIb.
9. CocTaBbTe ypaBHEHHUS PEAKLIMH IO CIEIYIOIIECH cXeMe:
Fe ! FeCl, 2 Fe(OH), * Fe(OH); * Fe,O; ° Fe.
10. IIo TepMOXUMHUYECKOMY YPABHEHUIO PEAKLIUU
C+ 02 — CO217 + 402 xJIx
BBIYMCIIMTE KOJIMYECTBO TETUIOTHI, BBIAEIMBIICICS IPU CTOPAHUU 1 KT yIuIs.
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5.4. Ilpumepnvie gonpocwl 013 nPoeeOEeHUA RPOMENHCYMOYHOU AMMeCmaAyUU

1. U3omepust OpraHM4ecKnx COeIMHEHUN U €€ BUBL.

2. Peakius noHHOTO 0OMeHa. Y CIIOBUS UX HEOOPATUMOCTH.

3. CKOpOoCTh XMMHYECKHX peakuuil. DakTopbl, BIUSIONME HA CKOPOCTb XUMHUYECKOU
peakiuu (3aBUCUMOCTh CKOPOCTH OT TMPHUPOJIbI, KOHIICHTPAIIMM BEUIECTB, IUIOMIAAU
MOBEPXHOCTH CONMPUKOCHOBEHUS pearupyroliruX BEMeCTB, TEMIIEPaTyphl, KaTaau3aTopa).

4. IlpuponHble UCTOYHHMKHU YIIE€BOAOPOAOB. Vcnonb30BaHME WX B KAaueCTBE TOIUIMBA U B
XMMHUYECKOM CHHTE3E.

5. O06mas xapakTepucTHKa METAUIOB IMaBHbIX noArpymm 1-3 rpynn (1A-3A rpymi) B cBs3U
C MX TOJIO)KEHUEM B MEPUOJUUYECKON cucTeMe XuMudeckux 3nemeHToB J[.M. MenneneeBa u
0COOEHHOCTSIMU CTPOCHHUS UX aTOMOB.

6. Mertainmuueckas XUMHYECKass CBS3b, XHMHUYECKHE CBOMCTBA METAUIOB  KakK
BOCCTaHOBHUTEJIH.

7. llpunenbHble OJHOATOMHBIE CHUPTHI, UX OOmas ¢opmyrna. DTaHOJ, 3IEKTPOHHOE
cTpoeHue, pusndeckrue, XUMUIECKUE CBOUCTBA, IPUMEHEHHUE.

8. O01mas xapakTepuCcTUKa HEMETAJJIOB IIaBHBIX noArpynn 4-7 rpymm (4A-7A

TPYII) B CBSI3U C UX MOJIOKEHUEM B IEPUOUIECKON cucTeMe xumudeckux snemeHTon 1. 1.
MeHpeneeBa 1 0COOEHHOCTSIMU CTPOSHUN UX aTOMOB.

9. H3MeHEeHHE OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB HEMETAUIOB Ha NIpUMEpE
2JEMEHTOB 4 A rpyIIIbL.

10. TI'muumepur — mpeAcTaBUTENb MHOTOATOMHBIX crnupToB. CTpoeHue, ¢Guznueckue u
XUMUYECKHE CBOUCTBA (peakius dTepuduKanum), MpUMEHEHHE.

11. AnnoTponus BEHIeCTB, COCTaB, CTPOCHHUE, CBOMCTBA AJNTIOTPOMHBIX MOAUDUKAIUA.

12. ®enou, ero cTpoeHune, CBOMCTBA, MPUMEHEHHUE.

13. DnexkTpoiau3 pacTBOPOB U paciylaBOB coJjiel (Ha mpuMepe XJopuaa HaTpus).
[IpakTUueckoe 3HaUCHUE FIIEKTPOJIN3A.

14. Anpaerunpl, ux oomIast opMya, XUMUYECKHE CBOMCTBA, OJydeHHE U TPUMEHEHHe (Ha
MpUMepe MYPaBBUHOTO U YKCYCHOTO aJbJAETUIIOB).

15. BonopoaHbie COEIUHEHUSI HEMETAUIOB. 3aKOHOMEPHOCTH B U3MEHEHUU MX CBOWCTB B
CBSI3U C TOJIO)KEHHEM XHMHUYECKHX OJIIEMEHTOB B mnepuoandeckor cucreme JI.H.
Menneneesa.

16. [IpenenbHbie OTHOOCHOBHBIE KapOOHOBBIE KUCIOTHI, X 00mIas Gopmyina.

17. YkcycHas KUCIOTa, CTPYKTypHasi popMmysa, CBOWCTBA, IPUMEHEHHE.

18. Bpicume OKCHABI XMMHYECKHUX 3JEMEHTOB TPETHEro MEepHOJa. 3aKOHOMEPHOCTH B
W3MEHEHUHU UX CBOMCTB B BSI3U C IMOJOKEHUEM XHMHYECKHX JIEMEHTOB B MEPUOAUYECKOU
cucreme .. Menneneesa. 19. XapakTepHbIEXUMUYECKHE CBOMCTBA OKCUIOB: OCHOBHBIX,
aM(}OTEepHBIX, KUCIOTHBIX.

20. JKupsl, ux cocrtaB u cBoicTBa. JKupbl B pupoje, NIpEBpaIICHUE )KUPOB B OpraHU3ME.
[TpoaykThl TEXHUUECKOU MepepadOTKH KUPOB, OHSITHE O MbLIIAX.

21. Kucnotsl, ux kjiaccuukaiys U XMMUYECKHE CBOMCTBA Ha OCHOBE MPEJCTaBICHUN 00
ANEKTPOJIUTUYECKON auccoruanuu. OcoOeHHOCTH CBOWCTB KOHIICHTPUPOBAHHON CEpHOMU
KHUCJIOTBI HA MPUMEPE B3aUMOJECUCTBUS €€ C MEIbIO.

22. lenmrono3a, coctaB, (pU3MUYeCKre U XUMUYECKHE CBOMCTBa, mpuMmeHeHue. [lonsatue oo
HMCKYCCTBEHHBIX BOJIOKHAX Ha MPUMEPE alleTATHOTO BOJIOKHA.

23. OcHoBaHus, UX KJIaccuukanus 1 XUMUUYECKHUE CBOMCTBA HA OCHOBE MPEACTABICHHM 00
3JIEKTPOJIUTUYECKON JUCCOLUALIHH.

24. I'moko3a — TIpeacTaBUTEIhb MOHOCAXOPUOB, CTpOEHUE, (PU3NUECKHE U XUMUYECKHE
CBOICTBa, MPUMEHEHHE, OMOJIOTUYECKas POJIb.

25. Kpaxmar, Hax0KJI€HUe B MPUPOJE, THIPOIN3 KpaxMaia, MPUMEHEHHUE.
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26. TI'maponu3 counelt (pa3oOpaTh TEPBYIO CTAJUIO TUIPOJIM3a COJEeH, 00pa3oBaHHBIX
CUJIBHBIM OCHOBAaHHMEM M CIIa00¥ KUCIOTOM, cTaObIM OCHOBAHUEM U CUIILHON KUCIOTOM).

27. AMUHOKHCIIOTHI — aM(OTEpHBIE OPraHUUYECKUE COSAUHEHUS, UX CTPOCHHE, XUMUYECKHE
CBOMCTBa (B3aMMOJICHCTBUE C COJISHOW KHUCIOTOW, IIeNoYaMH, APYr C JAPYroM),
MIPUMEHEHHE, OMOJIOTUYECKAs POJib.

5.5. Ilpumepnvie mecmoegwie 3a0anus 011 RPOGEOCHUS NPOMENCYHOUHOI AMMeCmayuu

1 BapuaHT
Yactb A.
Al. B3aumopeicTBue HaTpusi ¢ BOJIOM OTHOCUTCS K PEAKLIHUSIM:
a) COeIMHEHUS; 0) pa3nioKeHus;
B) 3aMEIICHUS; r) oOMeHa.

A2. [Ipu OKUCTIEHHH MYPaBBHHOTO alIbICTH/IA 0 MyPaBbHHOMN KUCIIOTHI CTETIEHb
OKHCJICHHUS YTIIePO1a U3MEHUTCS:

a)ot 0 mo +2; 0) ot +2 5o +4;

B) o1 0 10 +4; r)oT —4 110 0.
A3. Ykaxure KJIacCU(PUKAIMOHHbIE XapaKTEPUCTUKU PEaKIH, YpaBHEHUE KOTOPOM:
Cu(OH),CO3 — 2CuO + CO; +H20.

IIpuzHaxk 1.
I) coenunenue; II) paznoxxenue;

[II) 3amemenue; IV) oOmem.
IIpu3Hak 2.

A) OKUCIIHUTENBHO-BOCCTAHOBUTENbHAS; b) 0€3 U3MEHEeHHs CTEeNEeHU OKUCIICHHUS.
IIpu3Hak 3.

1) oOpatumast;  2) HeoOpaTumasi.
IIpuzHaxk 4.

a) 9K30TepMHUUECKas; 0) PHIOTEpMUYECKAsL.

A4. Bo CKOJBKO pa3 HaJ0 YBEIUYUTh KOHLIEHTPALIUIO KMCIOPOIa B PEAKIMH, YPaBHEHUE
koropor 2SOz + Oz — 3S0;,
YTOOBI IPU YMEHbIIIEHUN KOHIEHTPAI[UN CEPHUCTOTO Ir'a3a B 5 pa3 CKOPOCTh PEAKIUH HE
M3MEHWIACH:

a)B 10pa3; ©O)B2,5pa3za; B)BSpa3; T)B2S5pa3?
AS. TemnepaTypHblif KO3 PHUIIMEHT peakuu paBeH 2. Ha ckosbko rpaaycoB HaJo
YMEHBIIUTh TEMIEPATYPY, YTOOBI CKOPOCTh PEAKIIMKM YMEHbIIMIACh B 16 pa3?

a) Ha20°C; ©6)Ha 30°C; B)Ha40°C; r)Ha50°C.
A6. BeipaxkeHre KOHCTaHTbI IUCCOLMAIMU (PTOPOBOTOPOIHON KUCIOTHI UMEET BUA:

k= HE] g H] e HIF]L e [HIF[F]
] [FT [HF ]’ HF]

lHrF]
A7. Cymma k03¢ (pUIIMEHTOB B COKpAIIEHHOM HOHHOM YPAaBHEHUU PEaKIU
CEpOBOIOPOHOM KUCIIOTHI ¢ pacTBOpoM cyib(aTta meau(Il) cocrapnser:
a) 2; 0) 3; B)4; r1)5.
A8. Kako#t u3 2JIEKTpOHOB AUCCOLMUPYET CTYIIEHYATO?
a) AlClz;  6) H3POg; B) Mg(NOs); 1) HCOONa.

A9. Ykaxure GopMyny coiu, 00pa30BaHHOW CUIBHON KUCIOTOM U c1a0bIM OCHOBAHUEM:
a) KClOg4; 0) NaySiOs; B) FeBrs; r) Cs2SO0s.

A10. [Ins kakoil U3 coJiel TUAPOIIN3 1O | CTyleHu BhIpa)kaeTcsi MOHHBIM YPaBHEHUEM:

M?* + HOH <> MOH" + H"?
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a) CaCl,; 60) MgSOs;  B) Ba(NOs3); 1) Sr(CH3COO),

Yacrs B.

B1. /lana nenouka npeBpalieHui:

C2H, — Ce¢Hs — CsHsNO2 — C¢HsNHz — [CsHsNH3]"Cl
Hanmmmmre peakunuu BemecTs, NOJYyYEHHOTO IO PEAKIIMHU 3aMELEHUS.
B2. Ha ckopocTh rOMOT€HHOM ra3oga3Hoil peakliuy OKa3bIBalOT BIUSAHUE IPUPOJIA
pearupyoInux BelecTB, 1aBJIeHue (M, CIe0BaTeIbHO, KOHIEHTpALUs BELIECTB),
MPUCYTCTBUE KaTanuzaropa?
B3. Kak Ha3bIBarOTCS BELIECTBA, BOAHBIE PACTBOPBI KOTOPBIX MPOBOMST INEKTPUUECKUNA TOK
(HanmUIIMTE TEPMUH BO MHOKECTBEHHOM 4ucIe)?
B4.IIpuBeneHbl Ha3BaHUS AECSITH HEOPTAHUYECKUX U OPTaHUYECKHUX BEIECTB: HOAU
kanus, Hurpat xene3a(lll), cynphut Hatpus, cynbdat aMMoHus, XI0pu cepedpa,
caxapo3sa, 3TaHallb, 0JieaT HaTpus, dTUiaLeTaT, uuepuH. CKOJIBKO U3 HUX CIIOCOOHBI
TUAPOIN30BATHCA?

Yacrs C.
C1. Jlonumure JIeBbIE YaCTH ypaBHEHUH XMMUYECKUX peakunid. PaccraBbre
K03 pULIMEHTHI:
a)....— CaCOs3+ 2 NaCl;
0) .... = Fe2(S04)3 + Cr2(SO4); + K2SO4 + H20;

B)....— CHj O— CH, — CH; + CH3COOH;
r)...— CH; - CHO— CH — CH3 + NaBr
ey c
C2. JIns peakunuy, ypaBHEHUE KOTOPOI
CH;0H - H-C ° +H2—Q
H

HaIUIINUTE BbIPAXKEHHE KOHCTAHThl pABHOBECHS. Y KaXHUTE BCE U3BECTHBIE BaM CITOCOOBI
CMEILIEHUs] PaBHOBECHS B CTOPOHY 00pa30BaHUsI MEeTaHAJISL.
2 BapuaHT
Yacrs A.
Al. Kakoe u3 BeriecTB, (JOpMyJibl KOTOPBIX IPUBEAECHBI HUXKE, HE MPOSBISAIOT KUCIOTHBIX
CBOMCTB? O
a) HxSeOs; 06) CsHsOH; B) CHsC ; r) H.Te.
H

A2. Kakoe u3 cBoiict akpmitoBoid kucinotel CH2 = CH — COOH 00ycnoBieHo HamuueM
KapOOKCHIJIBHOM TpymimbI?

a) crmocoOHOCTh 00ecIBEUMBATH OPOMHYIO BOAY;

0) cnocoOHOCTh 00Pa30BHIBATH CIIOKHBIE 3(PUPHI;

B) CKJIOHHOCTb K MOJIMMEPHU3aLUH;

I') IpucoeanHeHrne OpoMOBOIOpOAa MO MpaBuily MapKOBHUKOBA.
A3. «Ilapckoil BOIKOW» Ha3bIBAIOT:

a) CMeCh KOHIIEHTPUPOBAHHBIX a30THOM M coistHOM KucioT (1:3);

0) cMech KOHLIEHTPUPOBAHHBIX a30THOM U cepHOM KucioT (1:3);

B) CMeCh KOHLIEHTPHPOBAHHBIX CEPHOM U costHOM KucnoT (3:1);
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I') CMECh 3TaHOJIa U BBICHIEH CTENIEHH OYMCTKH BOJBI (2:3).
A4.I'mapokcut HaTpUs MOKHO TIOJIYYUTh:

a) B3aMMOJICHCTBHEM HATPHs C BOAOH;

0) B3auMO/EMCTBUEM I'MIPOKCH]Ia HATPUS C BOJIOM;

B) 3JIEKTPOJIM30M BOJHOTO PAacTBOpa XJIOPHIA HATPHS;

I') BCEMH MEpPEUMCIECHHBIMU BbIIIE CLIOCOOAMMU.
AS. B menouax He pacTBOPSAETCS CIECAYIONIEE TPOCTOE BEUIECTBO:

a) KpeMHMUIA; 0) aTroMHUHMI; B) cepa; T) yIIepon.
A6. Kakoe 13 0OCHOBaHUI IpU B3aUMOJIEUCTBUHU C CEPHOU KHCIOTON CIIOCOOHO
00pa3oBbIBaTh KUCIbIE COJIN?

a) LiOH; 0) NH;s; B) CH3NH»2; r) Bce nmpuBen€HHbIE BbIIIE OTBETHI
BEPHBI.
AT7. Ykaxure popMyny aM(pOTEpHOrO OKCHaA:
a) NaO; 0) CaO; B) AlOs; r) SO».

A8. Kakoe u3 coeTMHEHMH SIBISETCS KOMILJIEKCHBIM ?

a) KAI(SO4)2; 6) (—CH2—CHz2—)a; B) Na[Cr(OH)s]; 1) HaSiOs.
A9. I'unpoxcun meau (11) pactBopsiercs:

a) B pactBope KOH; B) B pacTtBope NHj3;

6) B pactBope H>SOy4; T') BCE MPUBEIEHHBIE BHIIIEC OTBETHI BEPHBI.
A10. [TonukoHaeHCAUS 0- aMUHOKHUCIIOT PUBOJUT K 0OPa30BaAHUIO MOJIUIIETITHIOB.
OOparHas peakius Ha3bIBaeTCs:

a) JEeNOJIMKOHICHCAIINEeH; 0) AenoaMMepu3aluei;
B) TUAPOJIU30M; I') TUIpaTaluen.
Yacre B.

B1. BCH_ICCTBa, HMEIONINE HEMOACIEHHEIE QJICKTPOHHBIC ITAPbI, JOHUPYA KOTOPBIC OHU
MOTYT O6p&30BaTB KOBAJICHTHEIC CBSI3U C KaKUM JIHOO aTOMOM, MOJ'ICKy.]'IOﬁ HUJIN HOHOM
Ha3bIBAKOTCA ... .

B2. HOCKOHLKy BOJa MOXKCT B OJHUX ClIydasaX JOHUPOBATH IIPOTOH, 4 B APYIUX —
AKIOCHTUPOBATH €10, TO €€ MHOIIa Ha3bIBAIOT ... .

B3. BHCPFI/IH, BBLICIIAOIIAACA MPU IMTPUCOCANHCHUU ITPOTOHA C MOJ'ICKy.]'IOfI BOJEbI,
Ha3bIBACTCA ... .

B4. ... MbuIKHC Ha OyIlb, OAUNHAKOBO U3MCHAIOT OKPACKY HHAUKATOPOB.

Yacrs C.
C1. IlpuBeaute npuMepbl ypaBHEHUN PEaKIUM B3aUMOIEMCTBUS KOHIIEHTPUPOBAHHOU
CEpHOM KUCIIOTHI C HEOPTaHWYECKUMU BEIIeCTBaMU (MeTalllaMU M HEMETalJlaMi) U OJHUM
13 OPraHUYECKUX BEIIECTB.
C2. CocraBpTe ypaBHEHMSI PEAKIIUH IO LIETIOYKE NTPEBPALCHUN:
N2 — NH3; — NH4sNO; — NH3 — CH3NH> — [CH3NH3"]Cl
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6. JOITOJITHUTEJIBHOE OBECIIEYEHUE JUCHUIIJINHBI

Jleknus
OcHoBHbIC 3aK0HBbI 001Iel XxuMuH. CTexuoMerpus. XUMHYEeCKUH IKBHUBAJICHT.
1. 3akon nocmosancmea cocmaga. Coomnowenue macc INIEMEHM 06,

dopmupyrouwjux oannoe coeounenue, NHOCMOAHHO U He 3A8UCUNL OM CROCO0A NOIYYeHUs
IMO20 COeOUHEHUI.

2. 3akon kpamuvix omuowenuii. YcranonieH JlanstoHom B 1803r. B cryuae, koeoa
06a snemenma oopasym mexicdy cooboll HeCKOIbKO XUMUYECKUX COeOUHEHULL, Mm0o20a umeem
Mecmo OMHOUleHUe MAcCbl 0OHO20 U3 INEMEHMO8, NPUXOOAUeecs 8 IMUX COCOUHEHUX HA
00HY U My dice maccy Opy2020, KAk HeOoabuux yenvix yucen. Takum oOpa3oM, 3JIE€MEHTbI
CHOCOOHBI BXOJUTh B COCTAaB COEAMHEHHUH TOJBKO B ONPEIEICHHBIX MPOMOPLHUSX.
OTKpBITHE 3TOTO 3aKOHA SIBUJIOCH MOATBEPKACHUEM aTOMHOM TEOpUU CTPOEHMSI BELIECTBA.
Toneko Temepr unen M.B. JlomoHOCOBa 0 CTpoeHMHM BeUIECTBA MOJYYHJIU OIBITHOE
MOATBEPXKAECHUE, M pa3paboTKa aTOMHO-MOJEKYASPHOTO Y4YEHHUS MOJydusia CBOE
JalbHENIIIee pa3BUTHE.

3aKkOoHBl TOCTOSIHCTBA COCTaBa M KpaTHBIX OTHOIIEHHWH HE HOCAT BCEOOUIEro
XapakTepa, B OTJIWYWH, HANpUMEp, OT 3aKOHA COXPAHEHHUS] MAaCChl, OCHOBATEIBHOCTH
KOTOPOTO JIOKa3bIBAETCSl OTKPBITUSAMH, CACIAHHBIMU IOCJE €r0 ycTaHOBJIEHHUA. [lesio B ToM,
YTO TOCJ€ OTKPBITUA M30TONOB TMOJYYUJI TMOATBEPXKIECHUE (PAKT O TMOCTOSHCTBE
COOTHOILEHUS MEXY MacCaMH 3JIEMEHTOB, 00pa3yIOLINX JaHHOE BELIECTBO, HO TOJBKO MpHU
YCIIOBUU MOCTOSTHCTBA U30TOITHOTO COCTaBa 3TUX JIEMEHTOB. Tak, Hanpumep, TspKenast BoJa
coaepxuT nopsaka 20% mo macce BOJAOpOJa, TOTJA Kak OObIYHAS — TOJIBKO OKOJo 11%.
3aKOH KpaTHBIX OTHOIIEHWH HENMPUMEHUM U B ClIydae COEIMHEHUN NEPEMEHHOTO COCTaBa,
oTkpbIThIX akaneMukoM H.C. KypnHakoBeiM B Hawasne XX Beka (pUMep: OKCHJbI TUTaHA
nepeMeHHOTo cocTaBa T101,46.1,56 1 T101,92,0), a TakkKe B cliydae, KOrjaa MOJIeKysa BelecTBa
COCTOUT M3 OOJIBILIOTO YUCIIAa AaTOMOB (Hanpumep, yriieBoopo bl coctaBa CooHaz 1 Ca1Haa).

3. 3akon 00véMmHubIX OmMHOWeHUNl. JTOT 3aKOH B KadecTBe OOOOIIEHMs BBIBEI
¢bpanuy3ckuil yaensiii I'eif-JIroccak (Bropoe Ha3BaHHME 3aKOHA — «XUMUYECKUNY»). O0bémbl
24308, y4acmeyiowux 6 aKme XumMuiecko2o 63aumooeiicmeus, OMHOCAmMca opyz K opyzy
U K 00vémam oopazyrouuxcsa 2a3o000pasnsvix npooOyKmoe peakuyuu KaxKk Hedoibuiue yesble
yucna. Tak, HanpuMep, NpU B3aUMOJEHCTBUM 2 00BEMOB BoJI0posia U 1 06bEMa KucIopoa,
o0Opasyrorcs 2 00b€Ma BOJSHOTO Tapa.

4. 3akon Aeocadpo. YCTAaHOBJIEH WTaNbSIHCKUM (¢u3ukoMm Aporagpo B 1811
r. Oounaxkosvle 00vembl JIH0OBIX 2a308, OMOOpanHvle Npu OOHOU Mmemnepamype U
00UHAKOBOM OABIEHUU, COOEePIAHCAm 0OHO U MOoduce YUucio moaekyl. Takum o0pa3om, MOKHO
chopMyIupoBaTh MOHATHE KOJUYECTBA BEIIECTBA: | MOJIb BEIIECTBA COJCPKUT YHCIIO
vactul, paBHoe 6,02*%10% (Ha3pIBaeMOe MOCTOSHHON ABOrazpo) WM COIEPKHUT CTOJIBKO
MOJIEKYJI, aTOMOB, HOHOB, D3JIEKTPOHOB WM JAPYTUX CTPYKTYPHBIX €IWHUII, CKOJIbKO
COJIEPIKUTCST aTOMOB B 121 m3otomna yriepoaa '2C. CrenctBueM 5TOTO 3aKOHA ABISETCS TO,
4yT10 1 MOb 1H000r0 raza 3aHumaer npu HopmanbHbIx ycinoBusax (Pe=101,3kI1a u To=298K)
00bEM, paBHBIH 22,471

[lon oTHOCUTENBHOM aTOMHOM MaccOod 3JeMEHTa IMOHMMAIOT Maccy €ro arToma,
BBIDQXKCHHYI0 B aTOMHBIX €AMHHUIIAX Macchl (a.e.M.). B KkadecTBe OTHOCUTEIBHOM
MOJIEKYJISIPHOM Macchl dSJEMEHTa MOHMMAIOT MacCy €ro MOJIEKYINbl, BBIPAXKEHHYIO B
ATOMHBIX €IMHUIIAX Macchl. Macca 1 MoOJIb JaHHOTO BEIIECTBA HA3bIBAETCS €r0 MOJIBHOU
Maccoil (BbIpakaeTcsi B TI/MOJb). OTHOCHUTENBHOM IUIOTHOCTBIO IIEPBOrO rasa IIo
OTHOUICHHIO KO BTOPOMY Ha3bIBA€TCSl OTHOILEHHE MACChI MEPBOro raza K Macce TOro ke
00BbEMa BTOPOTO ra3a, B31TOro Npu OJHOW TeMIeparype U OJJUHAKOBOM JaBJICHHH.
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[lon skeueanenmom  21emenma NIOHUMAKOT TAaKOE€ €ro  KOJIMYECTBO, KOTOpPOE
coeuHseTcss ¢ 1 MoJeM aTOMOB BOJIOPOJia WM 3aMEIIAET TO K€ KOJUYECTBO aTOMOB
BOJIOPOJIa B XMMHUYECKUX peakuusx. Macca | SKkBuUBajeHTa 3J€MEHTa HA3bIBAE€TCS €ro
SKBHUBAJICHTHOM Maccol. ODKBUBAJIEHT BOAOpOJAa Oy BCErga paBeH |, a SKBUBAJEHT
KUcIopoaa J0=8.

AL

DOKBUBAJICHT 3JIEMEHTa PaBEH: 3M:E, rae: M — moiapHast macca dieMmenTa; CO —

CTEIICHb OKHMCIICHUS DJIEMEHTa (BAJICHTHOCTH) B COSMHCHUH.
N

OKBHUBAJICHT KHCIIOTBI PaBCH: Ov= % , TAc: M — monpHas macca KHCJIOTBHI, X —
OCHOBHOCTB KHCJIOTHEI.
Fity

BKBI/IBaﬂeHT OCHOBaAHUA paBeH: 9M: ¥ , TAC: M — MOJIbHas1 MacCa OCHOBAaHUA, y —
KHUCJIOTHOCTHb OCHOBAHMUI.
it
BKBI/IBaﬂeHT (102) 041 paBeH: BM: Z* X, Trac: M — MOJIbHasga Macca COJIH, Z — BAJICHTHOCTH
KaTHOHA, X — KOJIMYCCTBO aTOMOB KaTUOHA B COCAMHCHUMU.
195
IlpuMepbI: DKBUBAIEHT KHUCIOPOAa PaBeH: Do= 2  TI-DKB; DKBUBAIEHT YrOJbHOM

Il
[ =]

kucinotel H2COs paBeH: Ou2cos r-3KB; SKBHBaJIEHT enkoro Hatpa NaOH paBen:

W _ag s

El

ONaon= 1 r-9KB; 9KBUBaICHT Xjopuaa kambiust CaCly paBeH: Dcaciz=2*1 r-9KB.

3axon sxeusanrenmos. OmuoweHue macc (U 06vEM08) 83aUMOOEUCMBYIOWUX OpYe C
opyeom  eewecms  NpAMO  NPONOPYUOHATLHO — UX  IKEUBANEHMHbIM  MACCaAM
(00vémam). MaTemMaTUUECKH 3TO MOYKHO 3aIIUCATh CIEAYIOIIMM 00pazoM:

3 m

% M3 e D1,02— SKBUBAICHTH (IKBHBAICHTHBIC MAcChl) SJIEMEHTOB; Mi,M2 —
peanbHbIe MacChl (HE MOJIBHBIE MAcChl) BEIIECTB, HAPUMEDP B TPaMMax.

[IpubnmxkeHHoe 3HAYeHHWE MOJIBHOM Macchl aTOMOB  3JIEMEHTa  TO3BOJISIET
OTpeNieNnuTh npasuno Hdwononea u I[lmu: Amomuas menioémkocms O6OALUUHCMEA NPOCTNbLX
geujecme 8 meeépoom cocmosHuu nexcum 8 npedenax 22-29 Jwc/(monw*K) [é cpeonem
okono 26 /ic/(mons*K)]. Otcrona ciaenyer, 4to pa3ieiauB 26 Ha yIENbHYIO TEIIOEMKOCTb
MPOCTOTO BEIIECTBA, JIETKO OMPEASIUTh MPUOMKEHHOE 3HAUCHHE MOJIBHOM MacChl aTOMOB
COOTBETCTBYIOIIETO AJIEMEHTA.

[TonsiTMe BaneHTHOCTH BO3HUKIO B xuMmMuu B cepenune 19 Beka. .M. Mengenees
YCTAHOBUJI CBSI3b MEXKJY BAJIEHTHOCTBHIO 3JIEMEHTa M €r0 MOJIO)KEHHEM B MEPUOIUUECKON
cucteme. Banenmnocms 3s1emenma — 3mM0O CHOCOOHOCMb €20 AMOMO8 COeOUHAMbCA C
opyeumu amomamu 6 onpeoenrénHvlx coomuouieHusx. CnocOOHOCTh aTOMOB JIaHHOTO
JJI€MEHTa COCIUHSITHCS JPYyr C APYrOM WM C aTOMaMU JPYrUX OBJIEMEHTOB MOXET
BBIpAXaThCsl U APYTUMH CHOCO0aMH — KOBAJCHTHOCTHIO (UMCIO XUMHUUYECKUX CBS3EH,
00pa3yeMbIX aTOMOM JaHHOTO COEIWHEHHUS) WIM KOOPIWHALMOHHBIM YHCIOM (YHCIIO
aTOMOB, HETIOCPEACTBEHHO OKPY)KAIOIIUX JJAHHBIN aTOM).
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JIUCT
M3MEHEeHMH padoueil yueOHON MporpamMMbl 10 AUCITUTUINHE
B/1.08 Xumust

I[OHOJ'IHCHI/ISI 1 UBMCHCHHA, BHOCHUMBIC B pa60qy}o nporpaMmy JUCHUILTIMHBI

OcHoBanus BHecenus: | Paznen PII/I, B koTopsIii CopnepxaHue BHOCHUMBIX
JOTIOJTHEHUH U BHOCSTCSI U3BMEHEHHUS JNOTIOJTHEHUH, U3MEHEHNI
V3MEHEHHUN

[Ipennoxxenne

paboTonarens

[Ipennoxxenne

COCTaBUTEJS

IIPOTPaMMBl

[Ipuobperenue, Paznensr No2.4.5 u No5 OO6HOBICHUS TIEpEUHS
n3JaHue auTeparypsl, | Ilepeuenb ocHOBHOM U JIUTEPATYPBI
OOHOBJIEHHE TIEPEUHS U | JONOJHUTEIBHON ydeOHOU

conepxanust DbC, 6a3 | muTepaTypbl

JTAHHBIX

CocraBuTenb: npenojgaBaTeib 5 E.IO.ITaBnoBa

VTBepmeHa Ha 3aCCIaHnHn HpCI[MeTHOI;'I (HHKHOBOﬁ) KOMHCCHUN MAaTEMATHUYCCKUX U
C€CTCCTBCHHOHAYYHBIX NTUCTTHUIUINH

IIpotokon NelO ot «25» mas 2023r.

Hpe[[CC,HaTCJ'IL HpCI[MCTHOI;'I (L[I/IKJ'IOBOI‘/'I) ~ KOMHCCHUH MAaTEMaTHYCCKHUX
CCTCCTBCHHOHAYYHBIX TUCHUILUIAH ‘//% ( ?
: (jfﬂ.B.XyK
COI'NTACOBAHO:
f-l - T
3aMecTtuTens aupexropa o YP duimana 7 u/ 7= ['A. Pe3ynenxo

v, /: /
3apenyromas cekropom OubInoTeKN Quinana 74 JLT. Coxonoga

VrKkeHep-51eKTPOHHK (IIPOrpaMMHO-UHDOPMALMOHEOE /c//

obecrieueHie 06pa3oBaTeNbHOM IporpaMMs) /. — A B.Cwmeranun

52




Penen3us
Ha y4eOHyto nporpammy yueOHo# nucturuiviabl B/[.08 Xumus
s cienuaibHocT 38.02.01 DxoHOMUKA U OyXTanTepcKuil ydyer (1o oTpacism)

Pabouas mporpamma yuebnoit nucruniauabsl BJ.08 Xumuss paspabortana Ha
ocHOBe TpeOoBaHuii deepanbHOro rocyAapCTBEHHOT0 00pa30BaTeIbHOTO CTaHaapTa
(manee - ®I'OC), npenbsABASEMBIX K CTPYKTYpe, COIEPKAHUIO U pe3ysbTaram
ocBoeHus yueobnou nuctuminabl BJI.08 Xumus, B coorBeTcTBUM ¢ PekoMeHmanusmMu
M0 OpPraHU3alMU TOJIYY€HHS CPEAHEro oOIero odpa3oBaHus B Ipenesax OCBOCHUSA
00pa3oBaTeNbHBIX MPOrpaMM cpeaHero mpodeccuoHaabHOro obOpa3oBaHusi Ha 0asze
OCHOBHOTO 001m1ero oopasoanusi ¢ yuerom tpeboBanuit ®I'OC no crenuanbHOCTH
cpeanero npodeccuoHanbHoro 0oOpazoBanus (manmee CITO) 38.02.01 DxoHoMuka u
OyXranTepckuii yuer (1o oTpacisiM), YTBEpXKJIEHHOTO npruka3oM MunobpHayku PO ot
07.05.2014 Ne461 (3apeructpupoBad B Muntocte Poccun 27.06.2014 Ne 32891.

JlanHast ~mporpamMma  SIBISIETCS  4YacThbl0O  OCHOBHOHM  mpodeccroHanbHON
obOpazoBarenbHOU nporpammbl B cootBeTcTBUU ¢ @I'OC cpeanero (1mosiHOTO) 001Iero
obpazopanuss u DI'OC mno crmenuansHocTH CIIO 38.02.01 DOkxoHOMUKA W
Oyxraiarepckuil yuet (Mo OTpacisam).

Coneprxanue yueOHON TUCIUIUIMHBL XHUMUS MPEAHA3HAYEHHOTO Ui CTYACHTOB |
Kypca cpeaHero mnpo(ecCHOHaIBbHOTO OO0pa30BaHUS COOTBETCTBYET COJEPIKAHUIO
ATOTO TpeaAMeTa sl cpenHero (mojHoro) obmiero oOpaszoBanwus. JlucuurinHa
npu3BaHa CcPOpPMUPOBATH Yy OOYYArOUIMXCS IIEJIOCTHOE IMPEACTABICHUE O HayKe
XUMHS, OOBEKTUBHOM OCO3HAaHUU 3HAYUMOCTH KOMIIETEHUUH B 0OJACTH XUMHHU IS
yesoBeka U o01ecTBa. B nmporpamme oTpa)keHbl BaKHEHIIIHNE 3a7a4u, CTOSALIUE Tepe]
XUMHEH, pelIeHne KOTOPBIX HAMPaBICHO HA PallMOHAIBHOE MPUPOIOIOIIB30BaHNE, HA
OXpaHy OKPYXAIILIEH Cpeapl W NEPCIEKTUBBI CO3JAaHUE HOBBIX TEXHOJOTHHI
XUMHYECKOTO HaIlpaBICHHSL.

[Iporpamma 060CHOBAHHO U MOJIHO OTPA)KaET POJIb U MECTO XUMHUH B TIOJTOTOBKE
CHEIMAIUCTa CPEIHEro 3BEHA, PACKPHIBAET LEJIU W 3aJaud y4eOHOM TUCIUIIIMHBI.
OmnpeneneHsl TpeOOBaHMUS K YMEHHUSIM U 3HAHUSAM CTYJEHTOB. TeMaTuyeckuil 1uiaH u
coJiep>kaHre y4eOHOM NUCHUIIIIMHBI PACKPBIBAET MOCIEI0BATEIBHOCTD MPOXOKIACHHS
TE€M, COOTBETCTBYET Y4eOHOMY IUIaHy M paclpelneieHHI0 4acoB. B mporpamme
ompezeneHbl  (¢opma TPOBEACHUS, LM, 3aJaud Y4yeOHOW  JIUCUUIUIMHBI,
IIPEICTAaBICHbl MaTepuaabl [ TEKYLIEH MW NPOMEXYTOYHOM arrecranuu. B
nporpaMMe  peaju30BaHbl  JUJAKTUYECKHWE MPUHLIMIBI  OOy4YeHHs, y4YTEHBI
MeTanpeIMeTHBIE CBSI3H.

Ilepeuenp peKOMEHyEMON OCHOBHOM U OIIOJIHUTEIBHON JIMTEPATYPhl BKIIIOYAECT
0011IeIOCTYIHbIE MCTOYHUKH, W3JIaHHBIE B TOCJEJHEEC BpeMms (HE MOo3aHee 5 JIeT).
[Tepeuncnennsie UHTEpHET — pecypchl aKTyalbHbI U JOCTOBEPHBHI.

Pabouas mporpamMma JUCHUIUIUHBI « XHUMHUS» MOKET OBITh PEKOMEHJIOBaHa s
MCIIOJIb30BaHMS B y4€OHOM Ipoliecce MpU MOAroTOBKe Mo cneruanbHocT 38.02.01
DKOHOMUKA U OyXTaJaTepCKuil ydeT (10 0Tpaciism).

Kaumuuar c-X Hayk, ZMPeKTOp < .~
OO0 MMUII «Jlepebss B
npobupkax» B .l eleHKIKe

T.W. Ky3pMuna
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Penen3us
Ha ydeOHyto nporpammy yueOHo# nucturuivabl B/[.08 Xumus
st cienuaibHocT 38.02.01 DxoHOMUKA U OyXTanTepcKuil yuer (1o oTpacism)

Pabouass mporpamma Tpo(ECCHOHATIBHOTO MOAYJA IO  JUCIUIIIMHE
«buonorus» cocraBieHa B COOTBETCTBHHM C TPEOOBAaHUSAMH TOCYJIapCTBEHHOTO
00pa30BaTeNbHOTO CTAaHAApTAa K MHHUMYMY COJIEP)KaHHS M YPOBHIO TTOATOTOBKH
BBIMYCKHUKOB. Pabouass mnporpamma yueOnoil naucuuminasl  B/.08 Xummus
pazpaborana Ha ocHoOBe TpeOoBanmii  dDenepaJibHOTO  TOCYAAPCTBEHHOTO
obOpazoBarenbHoro cra"gapra (naigee - ®PI'OC), mpeabsBiIsieMbIX K CTPYKTYpe,
COJICp)KaHUI0O U pe3ysibTaram ocBoeHus ydeOHou muctumuiuabel BJ1.08 Xumwus.
[Tporpamma HampaBlieHa Ha Pa3BUTHE MBIIUICHHS, WHTEIJICKTA, IPOCTPAHCTBEHHOTO
BOOOpaKEHHS, OBJIAJICHUSI 3HAHUSMHU M YMCHUSMHU CTYACHTAMH, HEOOXOIUMBIMH MM
IUISL TPYIOBOM JCSITETHHOCTH.

XuMHUs — KUBas HayKa, TIIOCTOSHHO pa3aBuraromiad rpaHUIlbl ITO3HAHHOTIO.
Omna pacCMaTpuBaCTCs B LCIIAX Z[ELHBHGfIH.[CFO MMPUMCHCHHA B KHU3HMU. OTO CBS3aHO C
TCM, YTO JKM3Hb HCUPCPLIBHO pPAa3BHUBACTCA H )K,IIéT OT XHMMHHU HOBBIX Hlleﬁ u
MMOJAXO0J0B B PCHICHUU aKTYyaJIbHBIX HpO6HeM CCroAHAITHETIO AHA.

[Iporpamma BkJO4YaeT B cedst macnopT paboyeil mporpaMMbl, TEMaTHYECKOE
TUTAaHUPOBAHUE, COoepKaHHe Y4eOHON AMCUUIUIMHBI, JIUTEpaTypy, 00pazoBaTeabHbIC
TEXHOJIOTUM IIPU MPOBEICHUM IPAKTUYECKUX 3aHATHUM U Jekuui. Mmerorcs
OIICHOYHBIE CpeACTBa JJIi KOHTPOJs ycmeBaemocTu. Pabowas mporpamma
paccuuTaHa Ha 72 4aca. Pa3zzmenbl AensTcs Ha TEMbl, HA M3Yy4YEHUE KaXJOW TEMBI
OTBOJUTCA OIIPENEIEHHOE KOJMYECTBO 4YacOB, B 3aBUCUMOCTH OT BaXHOCTH
M3y4aeMbIX BOIPOCOB. B ka0 Teme oTpakeHbl TpeOOBaHUS K 3HAHHUSIM, YMEHUSAM;
JlaH [IEpEYCHb JINTEPATYPBI.

Jlannast pabouass mporpaMma 10 JUCHUIUIMHE «XHUMUS» MOXKET OBbITh
HMCIOJIL30BaHAa I IMOATOTOBKH CIIEUAINUCTOB crienraibHoCcTH 38.02.01 DxoHOMHKA
U OyXranTepckuil yuer (1o oTpacisim).

VYuutens BBICIIEH KAaTETOpUU
MBOY «Cpennsist ;
FCT LA
oO1eoOpa3oBaTenpHas  IIKOJIa ;/ {
|3 Bk :
Ne 4 um.A.B.CyBopoBa» B T.
TI'enenmxuke

L\ PR
Hodnucs, neydinb
i ——:’1-." b

HN.A. IImakoBuu

HAN
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