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1. OBIIASI XAPAKTEPUCTHKA PABOYEN ITPOrPAMMBI YUEBHOM
TACIATITAHBI

1.1 O6aacTh NpUMeHeHHsI POrPaMMbI

[Iporpamma  y4yeOHOW  JUCHMIUIMHBI ~ «XHMMMS»  SIBISIETCS  YacTbl0  OCHOBHOM
npodecCuoHaIbHONW  00pa3oBaTesibHOM mporpamMmbl B cooTBerctBUM ¢ DPI'OC CIIO mo
cneunanbaoctu 40.02.04 FOpucnpynenus.

PaGouass  mporpamma  MoOxeT ~ OBITb  HCHONB30BaHA B JIONOJHUTEIBHOM
npodeccHOHaTIBLHOM 00pa30BaHUU B paMKax pean3alliy IporpaMM MepenoaroTOBKU KaJpoB.

1.2 MecTo AMCHMIUIMHBI B CTPYKTYpe OCHOBHOH 00pa30BaTe/IbHON NPOIrpPaMMbI:
VYyeOnass gucumiuinHa «XHMHSD» OTHOCHTCS K 0a30BBIM  JIUCIUIUIMHAM  OCHOBHOM
oOpasoBarelnbHON TporpamMmbl U pazpadorana B cootBerctBur ¢ ®I'OC COO, ®I'OC CIIO no
cnenuansaoctu 40.02.04 FOpucnpyaenus.

1.3 LHeau 1 miianHupyemMblie pe3yJabTaTbhl 0CBOCHUS IMCHUILINHbI:

Copepxanrie TporpaMMbl 00IIE00pa30BaTEIbHON JUCHUIUIHHBI « XUMUS» HAIPABICHO
Ha JOCTUKEHUE CIEAYIOIIMX LEeTe:

¢dbopMHUpOBaHHE Y CTYACHTOB XHMHYECKOH COCTABISIONICH €CTECTBEHHO-HAYYHOU
KapTHUHBI MUpPa KaK OCHOBBI IPUHSTHS PELICHUN B dKU3HEHHBIX U IIPOU3BOJICTBEHHBIX CUTYALIMSIX,
OTBETCTBEHHOTI'O TIOBEJICHUS B IPUPOJIHOM cperie.

B pamkax mnporpaMMmel y4eOHOW JUCHMIUIMHBI OOYYarOIIMMUCSH [JOJDKHBI  OBIThH

c(OpPMHUPOBAHBI:

Koa IIK,OK OO0ume pe3yabTaThl JAucuunimHapHbie pe3yabTarhbl
OK 01. Beibupats | B 4acTH TPYIOBOIO | - BIAJETh CUCTEMON XWMHUYECKUX
CrocoObl  pPELICHUs | BOCIIUTAHMSL: 3HaHUH, KOTOpas  BKJIIOYAECT:
3a1a4y - TOTOBHOCTb K  TpYAY, | OCHOBOIIOJIAraloIKe MIOHSTHS
npoeCCHOHATBHOM | OCO3HAHHE LEHHOCTH | (XUMUYECKUH  3JIEMEHT, aTOM,
JeSTEIbHOCTH MacTepCTBa, TPYAOIIO0HE; 9JIEKTPOHHAs 000JI0YKa aToMa, S-,
IPUMEHHUTEIBHO K | - TOTOBHOCTh K aKTHBHOU | P-, d-3JEKTpOHHBIE OpOHTAIH
Ppa3IUYHbIM JeSTeIbHOCTH TEXHOJOTUYECKON | aTOMOB, WOH, MoOJIEKyJIa,
KOHTEKCTaM U COLMAJIbHOM HAIIPaBJIEHHOCTH, | BAJIEHTHOCTb,

CIIOCOOHOCTh ~ HMHHLIMUPOBATH,
TJIAHUPOBATh U CAMOCTOSATEIHHO
BEITIOJTHSATH TaKyIo
JeSTeIILHOCT,

- UHTEpEeC K pa3Nu4HbIM cepam
npogecCuoHaIbHON
NeSITeNIbHOCTH,

Osnanenue
y4eOHBIMU
JICACTBUSAMMU:
a) 0a3oBbie
JEUCTBUA:

- CaMOCTOSITEIILHO
(dhopMynpoBaTh u
aKTyallu3upoBaTh  MpoOieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
- YCTaHaBJIMBATh CYIIECTBEHHBIN
MpU3HAK WA OCHOBaHUS IS
CpaBHEHHUS, KiIaccUPHUKAIUU U
0000IIeHMS;

- OTIpeJIeNATh

YHUBEPCAJIbHBIMHU
[I03HABATEJILHBIMU

JJOTHYCCKHEC

Jagsaese

ANEKTPOOTPHUIATEIBLHOCTb,
CTENEHb OKHUCIIECHUS, XUMUYECKas
CBSI3b, MOJb, MOJISIpDHas Macca,
MOJIIpHBI  00BEM, YIJIEPOIHBIN
CKEJIET, GbyHKIIMOHANTbHAS
rpynmna, pajgukail, H30Mepus,
M30MEphl, TOMOJIOTHYECKUN psf,
TOMOJIOTH, YIJI€BOJIOPOIbI,
KHCIIOPOJ- M  a30TCOAEp Kallue
COCIMHEHMS, OHOJIOTHYECKH
aKTHBHBIE BelECTBa (YIJIEBOJBI,
JKUPBI, Oenkn), MOHOMEp,
MIOJINMEP, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHbIE

COCIMHEHMS, KPUCTANIMYECKast
pemieTka, THUIBI  XUMHYECKHUX
peakiuit (OKHCTUTENBHO-
BOCCTAaHOBUTENbHBIE, 3K30- U
9HAOTEPMHUUYECKUE, peakuuu
HOHHOTO  OOMEHa),  pacTBOp,
SJIEKTPOJIUTHI,  HEDJIEKTPOJIMTHI,




JIEeITEIBHOCTH, 3a7aBaTh
nmapaMeTppl M KpPUTEPUH UX
JOCTHIKEHMS,

- BBISBIISITh 3aKOHOMEPHOCTH U
MIPOTHBOPEUUS B
paccMaTpuBaeMbIX SIBIICHUSIX;

- BHOCUTh KOPPEKTHBBHI B
JIEATEIIbHOCTD, OLICHUBATh
COOTBETCTBHUE pEe3yIBTATOB
LIEJIsIM, OIICHUBATh PUCKH
MOCJIEACTBUI IeATEIbHOCTH;

- pa3BHUBAThH KpEaTHBHOE
MBIIIIEHHE MpU  PEIICHUH
KU3HEHHBIX TIPOOIIeM

0) 6a30BBIC HCCIIENOBATEIHLCKUE
JICUCTBUS:

- BIIAQJCTh HaBBIKAMU Yy4eOHO-
HCCIIEI0BATEIbCKOM u
MPOEKTHOM JIESITEIIbHOCTH,
HaBBIKAMH paspenieHus
pooem;

- BBISABIIATE
CIIEACTBEHHBIE CBSI3H 51
aKTyallu3UpOBaTh 3ajauy,
BBIIBUTATH TUTIOTE3Y ee
pellIeHrs, HaXOAUTh apryMEHTBI
JUIT  JOKa3aTeIbCTBAa  CBOHUX
YTBEPKACHUIA, 3a71aBaTh
rapameTpsl u KpUTEpUU
penieHus;

- aHAJM3UPOBATH IMMOYICHHBIC B
xoze peleHus 3a7a4n
pE3YIIbTaTHI, KPUTHUYCCKH
OLICHUBATh HX JOCTOBEPHOCTb,
MPOTHO3MPOBATh HM3MCHCHHE B
HOBBIX YCIIOBHUSX;

- yMeTh IEPEHOCUTH 3HAHHS B
M03HABATEIHHYIO u
MPaKTUYECKYIO obnactu
KU3HEICITCIIbHOCTH;

- YMETh WMHTECTPUPOBATH 3HAHUS
u3 pa3HbIX MPEeIMETHBIX
o0JacTen;

- BBIABUTAaTH HOBBIE  HJIEH,
npeyiaraTh OpUTHHAJIHHBIC
MOAXOJIbI U PEIICHUS;

- CITOCOOHOCTD 150.4
HCIIOJIb30BAHMS B
MO3HaBaTeIbHOM M COIMAIILHOM
MIPaKTHKE.

IIPpUYIUHHO-

3IEKTPOJIUTUYECKAS

U CCOIUaIus, OKHUCJIHUTEb,
BOCCTAaHOBUTENb, CKOPOCTh
XUMHYECKOU peakuuu,
XUMUYECKOE paBHOBECHE),
TEOPUM M  3aKOHBI  (Teopus
XUMHUYECKOTO CTpOEHUs
opraHumyeckux BemiecTB A.M.
byrneposa, TEOpHUs
3JIEKTPOJIUTHYECKON
JUCCOLMAIMY,  [EPUOAUYECKUI
3akoH /I.1. MeHnneneeBa, 3aKoH
COXpaHEHHUs Macchl),
3aKOHOMEPHOCTH,

CUMBOJIMYECKUN S3BIK  XHMHUH,
(hakTONOTHYECKHE CBEICHUS O
CBOWCTBAaX, COCTaBe, MOJYYCHUU
1 0Ee30IIaCHOM HCIIOJIb30BAaHHUH
Ba)KHeﬁHIHX HeOpFaHI/IT-IeCKI/IX 158
OpPraHUYeCKUX BEIICCTB B OBITY U

HpaKTH‘IGCKOﬁ JACATCIBHOCTH
YCJIOBCKA,

- YMCTb BBIABJIATH XapPaKTCPHBLIC
IIPHU3HAKH n B3aHMOCBA3b

U3YYEHHBIX MOHATHHI, IPUMEHAThH
COOTBETCTBYIOILIME IOHITUSA HpPU
ONMCAHUU CTPOEHUSI U CBOMCTB
HEOPraHMYeCKUX u
OpraHMYECKUX BEUIECTB U HUX
IpEeBpaLCHU; BBISIBIISATh
B3alMOCBS3b XUMHYECKHX
3HAHMW  C¢  TOHATHAMH U
MIpe/ICTaBICHUSIMU JpyTUX
€CTECTBEHHOHAYYHBIX
MIPEIMETOB;

- YMETH
HauMEHOBaHU
COEIUHEHUN  MEXIyHAapOIHOTO
CO103a TEOPETHYECKOU 51
IIPUKIIATHOM XUMHH U
TpPUBHAJIbHBIE Ha3BaHUS
BOXHEHMIINX BEIIECTB (ITHIIEH,
alleTWIeH, IIULEpUH, (EHOI,
¢dbopmanpaerusu, YKCYCHasl
KHCIIOTA, TJIMIMH, yrapHbId ras,
YTIIEKUCIIBII ras, aMMHaK,
raimeHasi M3BeCTb, HerameHas
U3BECTh, IUTBEBAs coJa U
JIPYTHUX), COCTaBIATH (HOPMYIIbI
HEOPraHUYECKUX U
OpraHUYECKUX BEIIECTB,
yYpaBHEHUs XUMHYECKHX

HCIIOJb30BaTh
XUMHNYECKUX




peakmuii, oOBACHATh WX CMBICT;

MOATBEPKIATh XapakTepHbIE
XUMHUYECKHE CBOKCTBA BEIIECTB
COOTBETCTBYIOIIMUMH
SKCHEPUMEHTAaMU U 3alHUCSIMU
ypaBHEHUH XUMHYECKUX
pEeaKInii;

- yMETh yCTaHaBJIUBATh
PUHAJIEKHOCTh W3Y4YEHHBIX
HEOPraHUYECKUX u
OpraHUYECKUX BEILIECTB K
OMpENIEJICHHBIM  KJaccam u
rpyImmam COEIMHEHUH,
XapakTepu30BaTb HX COCTaB U
BaKHEHIIIIE CBOMCTBA;

ONpCACIIATL BHUABI XUMHYCCKUX
CBs3ei (KOBaJleHTHas, HWOHHAafi,
METaJUInYecKasi,  BOJOPOIHAs),
THUIIbI KPUCTAJNIMYCCKUX PCHICTOK
BEIIIECTB; KJaccuuIUpPOBaThH
XUMHYCCKUC PCAKIINU,;

- copMUpPOBaATH MPEICTABICHHUS:
0 MaT€puajibHOM CIUHCTBEC MHUpa,
3aKOHOMEPHOCTSIX u
MMO3HABAEMOCTH SIBJICHU
OPUPOJIBI; O MECTe M 3HAYCHUU
XNUMHUHU B CUCTEME C€CTCCTBCHHBIX
HayK U ee poju B obOecreueHUun

YCTOWUYHBOTO pa3sBUTHUA
YeJI0BEeYeCTBa: B pereHnn
npobiem 9KOJIOTUYECKOH,
JHEPreTUYECKOM U INHIIEBOM
0€30MacHOCTH, B Pa3BUTUHU

MCIUIIMHEI, CO31aHUH HOBBIX
MaTreprajloB, HOBbIX MCTOYHHKOB

SHEPTHH, B oOecrieueHnu
paloHaIBLHOTO
IPUPOJONIOIB30BAHMS, B

(hopMUPOBAHUN MHPOBO33PECHHUS
U o0Iel KyabTypbl YeJIOBEKa, a
TaKke HKOJIOTUYECKU
00OCHOBAaHHOTO OTHOIICHHS K
CBOEMY 3/I0POBBI0 M IIPUPOIHOMN
cpene;

- BJIQJETh CUCTEMON XUMHUYECKUX
3HaHMW, KOTOpass  BKJIIOYAET:
OCHOBOTOJIararoime TTOHSTHS
(IOTIONHUTENTBHO K CHUCTEME
MOHATHM ©a30BOr0  YpOBHA) -
H30TOIIbI, OCHOBHOE "
BO30YKJIEHHOE COCTOSIHHE aToMa,
rHOpUIN3aIHS ATOMHBIX




opOuTaneit, xumuaeckasi cBs3p ("
" m "", KpaTHble  CBS3HM),
MOJISIpHast KOHIIEHTpaLus,
CTPYKTypHast dopmymna,
U30MepHsl (cTpykTypHas,
reOMETpUYECKas (umc-TpaHc-
U30MEpHsl), THUIIBI XUMHYECKHX
peakuuii (roMo- U reTEpOreHHBIE,

oOpaTuMble H HEOOpaTUMBIC),

pacTBOpPLI (ucTUHHBIE,
JMCIIEPCHBIE CHCTEMBI),
KPUCTaJIOTHIPATHI, CTETIeHb
JIMCCOLIMALIUH, UIEKTPOIIN3,
KPEKUHT, pU(GOPMHUHT); TEOPHH H
3aKOHBI, 3aKOHOMEPHOCTH,
MHPOBO33PEHUYECKHUE 3HaHUA,

JeXamue B OCHOBC ITOHHMMAaHUA
INPUIUHHOCTH W  CUCTCMHOCTHU
XUMHNYCCKUX ﬂBHCHI/Iﬁ,
COBPCMCHHBIC IIPCACTABJICHUA O
CTPOCHHUHU BCUICCTBA HA aTOMHOM,

MOJIEKYJIIPHOM n
HaJIMOJIEKYJISIPHOM YPOBHSIX;
MPEJCTABICHUSI O MEXaHU3Max
XUMHUYECKUX peaKuuit,
TEPMOJIMHAMUYECKUX n

KHMHCTUYCCKHUX 3aKOHOMCPHOCTAX
UX TPOTEKAHHS, O XHUMHYECKOM
PaBHOBCCHUH, AUCTICPCHBIX
CHUCTEMAX, (hakToJIOTHUECKHE
CBEJICHUS O CBOMCTBAx, COCTaBe,
NOJIy4YEHU N u 6e30macHOM

HCHOJb30BaHUH BaKHEHIITNX
HEOPTraHUYECKUX n
OpPTraHUYECKUX BEIIECTB B OBITY U
NPaKTUYECKON JIeSITeIbHOCTH
YyeloBeKa;  OOIIMX  Hay4yHBIX
NPUHIUIIAX XHUMHYECKOTO

MpOW3BOJICTBA  (Ha  MpuUMepe
IIPOM3BOJCTBA CEPHON KHUCIIOTHI,
aMMHaKa, MeTaHoJIa,
nepepaboTku HEDTH);

- YyMETb IPOBOAMUTH PACUETHI IO
XUMHYECKUM  GopMylnaM U
yYpaBHEHHSIM XUMHAYECKUX
peakuuii C  HCIOJIb30BAaHHEM
¢u3nueckux BeNWYMH (Macchl,
o0beMa  Tra3oB,  KOJIMYECTBa
BEIIECTBA),  XapaKTEPHU3YIOIIUX
BELIECTBA C  KOJMYECTBEHHOMU
CTOPOHBI: pacueTsl o
HaXO0XKJICHUIO XUMHYECKON




(dopMysBl  BEIIECTBa; pacueThl
Macchl  (oObeMa, KOJIMYeCTBa
BEIIECTBA) NPOAYKTA PEaKIIHH,
€CITM OJTHO U3 UCXO/HBIX BEIIECTB
JaHO B BHJE pacTBopa ¢
OIPENIEJICHHOM MacCOBOM J0JeH
pacTBOPEHHOTO BEIIECTBA  HJIH
JaHo B u30BITKe  (MMeeT
NPUMECH); pacyeTbl MacCOBOU
Wi  O00BEMHOW JONMHM BBIXOJA
NPOAYKTa  PEaKIMH;,  PacueThl
TEIUIOBOTO 3(deKxTa peakuuid,
00BEMHBIX OTHOIICHUH Ta30B;

- YMETh BBISABJISATH XapaKTEPHBIC
NPU3HAKH u B3aUMOCBSI3b
M3YYCHHBIX MMOHSATHHA, TPUMEHSITh
COOTBETCTBYIOIIME IOHSITUS TPU
ONHMCAHUN CTPOCHUS U CBOKHCTB

HEOPraHUYECKUX u
OPraHMYECKHUX BELIECTB U HX
IPEBpAICHUI; BBISIBIISITD
B3alMOCBS3b XUMHYECKHUX
3HaHUHI C  TMOHATHSAMH  H
IIPEJICTaBICHUSAMU JIpYTrux
peIMETOB ISt Oonee
OCO3HAaHHOTO  IOHMMAaHMs U
00BsICHEHUS CYLIHOCTH
MaTepUaIbHOIO €IMHCTBA MHUPA;
UCIIOJIb30BaTh CUCTEMHbIE
XUMHYECKHE 3HAHUSA JUISL
OOBSICHEHUS! U MPOTHO3UPOBAHUS
SIBJICHUH, HMEIOLINX
€CTECTBEHHOHAYYHYIO IPUPOJY;

- YMETH HCIIOJIb30BATh
HauMEHOBaHU XUMHYECKHUX
COEIUHEHUN  MEXIyHApOIHOTO
CO103a TEOPETHYECKOU u
IIPUKIIATHOM XUMHH U

TPUBHAIBHBIC HA3BAaHUS BEIECTB,
OTHOCALIMXCS K  H3YyYEHHBIM
KJlaccam OpPTaHUYeCKUX u
HEOPraHUYECKUX  COCIMHEHMH;
WCTIOJH30BATh XUMHAYECKYIO
CUMBOIIMKY JUISS  COCTaBJICHHS
dbopmyn HEOPTaHUYECKUX
BEIIECTB,  MOJEKYJSIPHBIX |
CTPYKTYPHBIX (pa3BepHYTHIX,
COKpAIlEHHBIX U  CKEJIETHBIX)
(hopmMyn OpraHMYECKUX BEIECTB;
COCTaBIISITh ypaBHEHUS
XUMHUYECKUX peakumit 51
pacKpblBaTb ~ MX  CYIIHOCTb:




OKHUCJIUTEIHHO-

BOCCTaHOBUTEIHHBIX peaxuuit
OCPEACTBOM COCTaBJICHUS
3JIEKTPOHHOrO  Oajlanca  3THUX
peakuuii;  peakuuii ~ MOHHOTO
oOMeHa TyTeM COCTaBJICHHS WX
MOJIHBIX ¥ COKPAIICHHBIX HOHHBIX
YPaBHEHUH; PeakUHUid TUAPOIN3aA,
peakuuii KOMILJIEKCOOOpa30BaHUs

(Ha npuMmepe
TUJPOKCOKOMIUJIEKCOB IIMHKA U
ATIOMUHHUS); MOATBEPKIATh
XapaKTepHbIC XHUMHUYECKHE
CBOMCTBaA BEIIIECTB
COOTBETCTBYIOLIUMH
SKCIEPUMEHTAaMH U 3alHUCSIMHU
ypaBHEHUH XHUMHYECKHUX
pEaKLHii;

- yMeTb  KJacCUQUIMPOBATh
HEOPraHUYECKUE U OPraHUYECKUE

BElIeCTBa u XUMHUYECKHE
peakuuu, CaMOCTOSITEIILHO
BbIOMpATh OCHOBaHUSA u
KPUTEpUU Ul  KJIacCUPUKALUU
U3y4aeMbIX XUMHUYECKHUX
00BEKTOB; XapaKkTepu30BaTh

COCTaB M BAXKHEWILIHME CBOMCTBA
BEILIECTB, IPUHAISKAIIMNX K
OTpEeNEJICHHBIM  KJaccaM |
rpynmnaM CoeAMHEHUH (IPOCThIe
BEILIECTBA, OKCHUBI, TUIPOKCHIBI,
COJIM; YIJIEBOJOPOJbI, MPOCTHIE
3¢upsl, CIIUPTBHI, (deHobl,
aNbJIETH]IbI, KETOHBI, KApOOHOBHIE
KHCIIOTBI,  CJIO)KHbIE  3(UPBHL,
KUPBIL, YTI€BObI, aMUHBI,
AMHHOKHUCIIOTEI, Oenkn);
NPUMEHATh 3HAHUS O COCTaBe M
CBOMCTBaX BCIIECTB s
SKCHEPUMEHTAIIBHOW  MPOBEPKHU
TUTIOTE3 OTHOCUTEIHEHO
3aKOHOMEPHOCTEH  IPOTEKaHUs
XUMHUYECKUX peakuui "
IPOTHO3UPOBAHUS

BO3MOYXHOCTEU 150.
OCYUIECTBIICHUS;

- yMeThb TOJTBEpPXAaTh Ha
KOHKPETHBIX MpPUMEpax XapakTep
3aBUCUMOCTH pEaKkIMOHHON
CIOCOOHOCTH OpraHUYecKuX
COCMHEHUN OT KpPAaTHOCTH U
TUna KoBajeHTHOW cBsa3u (" " u




nn

), B3aMHOT'O BJIUSIHUSI aTOMOB
U TPyNI aTOMOB B MOJIEKYJIaX; a

TaKkxKe oT 0COOEHHOCTEH
peanu3auuu Ppa3IMYHBIX
MEXaHHU3MOB MPOTEKAHUS
peaKLHii;

- YMETh XapakTepHu30BaTh

3JIEKTPOHHOE CTPOCHHE aTOMOB
(B OCHOBHOM M BO30YXICHHOM
COCTOSTHUM ) U MOHOB XUMHUYECKUX
sneMeHToB 1 - 4 mepuonoB
Ilepnonnueckoin cucremsr J[.M.
MenzeneeBa W HX BaJCHTHbBIC

BO3MOXXHOCTH, UCIIOJIB3YS
MMOHSTHS "g" "p", "d-
JNEKTPOHHbIE" opbuTanu,
SHEepreTu4ecKue YPOBHH;
OOBSACHATH 3aKOHOMEPHOCTH

M3MEHCHHS CBOMCTB XHUMHYECKHUX
JIEMEHTOB U 00pa3yeMbIX HMH
COCIMHEHUM 110 IepuojaM H
rpynnam;

OK
Hcnonb3oBathb
COBpPEMEHHBIE
cpeacTBa TIOWCKa,
aHanM3a u
UHTEPIIPETAIAN
uHpopmanuu u
MH(pOpPMalLlMOHHbIE
TEXHOJIOTHH TUTST
BBIITOJIHEHUST  3a7a4
npodeccuoHaNbHOM
JeSITeTbHOCTH

02.

B obnactu 1eHHOCTH HAy4YHOTO
TTO3HAHMUS:

- c(hOpMUPOBAHHOCTh
MUPOBO33PEHUSI,
COOTBETCTBYIOIIETO
COBPEMEHHOMY
pa3BUTHS
00111eCTBEHHON
OCHOBaHHOTO HAa  Juasnore
KYJIbTYD, CIOCOOCTBYIOIIETO
OCO3HaHUIO CBOET0 MecCTa B
MOJIUKYJIBTYPHOM MHPE;

- COBEPILIEHCTBOBaHHE SI3LIKOBON
W YHUTATENbCKOW KYIBTYpPBhI Kak
CpelcTBa B3aUMOJICVCTBHS
MEXAy JIOJbMU U TO3HAHUS
MUpA,

- OCO3HAHME IIEHHOCTH HAay4YHOM
NesTeTLHOCTH, TOTOBHOCTh
OCYIIECTBISITh MPOEKTHYIO U
HCCTIEI0BATENbCKYIO
NeSTeNbHOCTh MHIUBUIYATbHO U
B TPYIIIIE;
Osnanenue
y4eOHBIMU
JEACTBUSAMMU:
B) pabota ¢ nHpopMaIuei:

- BJIa/IETh HAaBBIKAMH MOIyYEHUS
nHQOpPMAIMM W3 HCTOYHUKOB
pa3HBIX TUIIOB, CAMOCTOSITEILHO

YPOBHIO
HayKu u
MIPAKTHKH,

YHUBCPCAJIbHBIMU
IIO3HAaBaTCJIbHBIMU

- yMeTb
BBITTOJTHATH

IUIAaHUPOBaTh U

XAMHUYECKHI
JKCIIEPUMEHT (mpeBparteHus
OpraHMYECKUX  BELIECTB  IpHU
HarpeBaHUM, MOTyYeHHE ATHIICHA
M  U3YyYEHHE €ro  CBOKCTB,
KayeCTBEHHbIE  peakuuu  Ha
aJbJIETU/Ibl, KpaxMmall, YKCYCHYIO
KUCJIOTY; JeHaTypanus OelKkoB
IpM  HArpeBaHUHW,  IBETHbHIC
peakuuu  OEnKoB;  HPOBOJUTH
peakiuu  WMOHHOrO  OOMEHa,
ONpEeAeNATh  Cpeay  BOJHBIX
pacTBOpPOB, KaueCTBEHHbBIE
peakuuu Ha cyinbdar-, kKapOoHaT-
U XJOpPUA-aHUOHBI, HAa KAaTHOH
aMMOHHS; pelaTth
JKCIIEPUMEHTAJIBHBIE 33Ja4u 110
TeMaM "Mertamibt" 151
"HemeTamisl") B COOTBETCTBUU C
MpaBWJIaMu TEXHUKA
0€30MacHOCTH MpH OOpaLIeHUHU ¢
BELIECTBAMH U JIaOOPaTOPHBIM
00OpyJOBaHUEM; TPENCTaBIISATh
Pe3yNIbTaThI XUMHYECKOT0
JKCIEepUMeHTa B (opMe 3alucH
YPaBHEHUN  COOTBETCTBYIOIIHX
peakumii ¥ GopMynupoBaTh
BBIBOJIBI Ha  OCHOBE  ATHX
pe3yJIbTaTOB;
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OCYHIECTBJIATh IIOMCK, AHAJIN3,
CUCTEMATU3ALINIO u
UHTEpIpeTaluio  UHbOpMaluu
pa3snUYHBIX BUAOB U (opm
MpEACTaBICHUS;

- CO3/1aBaTh TEKCTBI B
pa3nuyYHbBIX Qopmarax ¢ y4yeToM
Ha3HaueHus wWHQOpMAMK U
LIEJIeBOM ayAUTOpUU, BbIOHpas

ONTUMAJIbHYIO bopmy
IIPEJCTABICHUS u
BU3YyaJIM3alliH;

- OLIEHUBaTb JJOCTOBEPHOCTb,
JETUTUMHOCTh MH(OpMaIuu, ee
COOTBETCTBUE  IPaBOBBIM U
MOpPAJIbHO-3THYECKUM HOPMaM;

- HCIOJIb30BaTh  CPEJICTBA
WH(POPMAIIMOHHBIX u
KOMMYHHUKAITHOHHBIX
TEXHOJIOTH B peleHun
KOTHUTHBHBIX,
KOMMYHHUKaTHBHbIX U
OpraHU3allMOHHBIX  3a7a4 ¢
COOJIrOIeHUEM TpeOoBaHUI
SPrOHOMUKH, TEXHUKH
0€30I1aCHOCTH, TMTUEHBI,
pecypcocOepekeHusi, TPaBOBBIX
U OTUYECKMX HOPM, HOPM
MH(POPMAIIMOHHOMH
0€30I1aCHOCTH;

- BJIAJIETh HaBBIKAMHU
pacrio3HaBaHMsi W 3alUThI
nH(popmanuu,
MH(pOPMAaIMOHHOM

0€30MaCHOCTH JTUYHOCTH.

- yYMETh aHAJM3UPOBATh
XUMHUYECKYIO uH(pOpMAIIHIO,
HOJTy4aeM YO u3 pa3HBIX

HCTOYHUKOB (CpPEACTB MaccOBOM
uHpopmauuu, cetb MHTEpHET M
Apyrue);

- BJIaZIETb OCHOBHBIMU METOAAMU
HAay4YHOr'o IIO3HaHHMA BCHICCTB U
XUMHUYECKUX SBJICHUH
(mabmronenwue, U3MEpCHHE,
9KCHEPUMEHT, MOJIETUPOBaHUE);

- yMETb IPOBOAUTH PACYETHI II0

XUMHUYECKUM  QopMmynaM U
YPaBHEHUSAM XUMHYECKHUX
peaknuMii C  HUCIOJIb30BaHUEM
(buznuecKux BEJIMYMH,
XapaKTepU3yIOIUX BeIIecTBa ¢
KOJIM4ECTBEHHOMN CTOPOHBI:
Macchl, oObemMa (HOpMaJbHbIE
yCIOBHSA) Ta3oB, KOJMYECTBA
BEIIIECTBA; HCII0JIb30BaTh

CUCTCMHBIC XHMHWUYCCKHC 3HAHUA

JUIs  TPUHATHS ~ pPEUICHWH B
KOHKPETHBIX KU3HEHHBIX
CUTYyalHUsX, CBSI3aHHBIX c
BEILIECTBAMH U MX IPUMEHEHUEM;
- YMETh CaMOCTOSTEIIEHO
IUIAHUPOBaTh W TPOBOJUTH
XUMHYECKHH OKCTIEPUMEHT
(mosrydeHue W M3yuyeHHe CBOMCTB
HEOPTaHUYECKUX u
OpraHUYeCcKuX BEILIECTB,
KayeCTBEHHBIE peakuuu
YTJIEBOOPOIOB Pa3IUIHBIX
KJIACCOB M KMCIIOPOJICOIEPIKAIINX
OpPraHUYecKuX BEILIECTB,
pelieHne  SKCIEePUMEHTAITBHBIX
3a1a4 o pacro3HaBaHUIO
HEOPTaHUYECKUX u
OpPraHMYeCKUX  BEIIECTB)  C
coOIroieHNEM MpaBuJI
O6e3omacHoro  oOpamieHuss ¢
BELIECTBAMH U JIaOOPaTOPHBIM
00opyI0BaHUEM,

dhopmynupoBaTh enu

WCCIIEIOBaHMS, MPEIOCTaBIATh B
paznmuuHOil (opMe Pe3yNbTaThI
IKCIIEPUMEHTA, aHAJM3UPOBATh U
OIICHUBATh UX NOCTOBEPHOCTD,

- YMETH OCYILIECTBIIATH
LeJICHAPaBJIECHHbBIN TIOUCK
XUMHYECKOH  uHbOpManuu B
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Pa3IMYHbIX HCTOYHHKAX
(HayuyHass u  y4yeOHO-Hay4Has
JauTepaTypa, CpelcTBa MacCOBOM
uHpopmanuu, cetb WMHTEpHET U
Ipyrue), KPUTHYECKH
AHATM3UPOBATH XUMHUYECKYIO
uHdopmario, mnepepadbaTHIBaTh
ee u HCIIOJIb30BaTh B
COOTBETCTBUM C IIOCTaBJICHHOMN
yueOHoI 3a/1a4eii;

- BJIAJIETh CHCTEMOW 3HAHUN O
METOJIaX HAYYHOTO IIO3HAHUS
SIBIICHUI MIPUPOJIBI,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX M yYMEHUSMHU MPUMEHSTh
9TH 3HAHUS npu
JKCIIEPHUMEHTAILHOM
UCCIICIOBAaHUH BEIICCTB W IS
O0BSICHEHUS XUMHYECKHX
SBJICHUH, WMEIOIIUX MECTO B
IIPUPOJE MIPAaKTUYECKON
NESTEIbHOCTH 4YelloBeKa U B
ITOBCEIHEBHOMW KU3HU.

OK 04. DddexTuBHO

B3aUMO/ICHCTBOBATh

u paboTaTh B
KOJIJICKTHBE u
KOMaH/1e

- TOTOBHOCTb K CaMOpPa3BUTHIO,
CaMOCTOSITEJIBHOCTH U
CaMOOIIPEIEIICHHUIO;

-OBJIaJICHUE HaBBIKAMHM Yy4eOHO-
HCCIIEA0BATENIBCKOM, MPOEKTHON
U COLIMAJIbHOW JEATEIIBHOCTH;

OBnazneHue  yHHMBEpCaJIbHBIMU
KOMMYHUKAaTHBHBIMU
JNEUCTBUSAMM:

0) COBMECTHasl IeITEIIbHOCTD:

- MOHMMAaTh W HCIIOJB30BaTh
MPEUMYIIECTBa KOMAHIHOW H
WH/IUBUYyIbHOH PaboTHI,

- IPUHUMATh LEIU COBMECTHOMN
JeSITeJIbHOCTH, OPTaHU30BBIBATh
1 KOOPJMHUPOBATH JACHCTBUS 110

ee JOCTHKEHHIO: COCTaBIIATH
IJIaH JCHCTBUM, pacHpereisaTh
ponM ¢ y4eTOM  MHEHUH
Y4aCTHUKOB o0cyX1aThb
pe3yabTaThl COBMECTHOM
paboTHI;

- KOOPJAMHHUPOBATH U BBIOIHATH
paboTy B YCIOBHSIX PEaIbHOTO,

BUPTYaJIbHOTO "
KOMOMHHPOBAHHOTO
B3aUMOJEICTBUS;

- OCYILECTBJISATh MO3UTHUBHOE

CTPATCTUYCCKOC TIIOBCACHUC B

- yMeTb  IUIAHUPOBAaThb U
BBINOJIHATh XUMHUYECKUI
SKCIIEPUMEHT (npeBparteHus
OpPraHMYeCKHUX  BEIIECTB  MpHU
HarpeBaHuM, NOJyYEHUE ATUIICHA
U M3y4eHHE €ro  CBOICTB,
KaueCTBEHHbIE  peakuuu  Ha

aJIbJIETU/IBI, KpaxMall, YKCYCHYIO
KHCJIOTY; JIeHaTypauusi OeJKoB
OpU  HArpeBaHWHU,  LIBETHBIE
peakuuu  OeNKOB;  IPOBOAMTH
peakuuy ~ HMOHHOro  oOMeHa,
ONpeNeNATh  Cpeay  BOAHBIX
pacTBOpOB, Ka4eCTBEHHBIC
peakuuu Ha cyabdar-, kKapOoHaT-
U XJOpHUI-aHWOHBI, Ha KaTHOH
aMMOHUS; peuarb
SKCIEPUMEHTATIbHBIE 337a4ll IO
TeMaM "Metansr" u
"HemeTamisl") B COOTBETCTBUU C
npaBUIaMu TEeXHUKU
0€30MacHOCTH TpU OOpaIIeHUH C
BEIIECTBAaMH U J1a0OpaTOPHBIM
o0opymoBaHHMEM; TIPEICTABIIATH
pe3yabTaThI XUMHUYECKOTO
JKCIIepUMeHTa B (opme 3amucu
YPaBHEHHH  COOTBETCTBYIOIIUX
peakuuii U GOpMyJIHPOBATH
BBIBOJBI Ha  OCHOBE  OJTHUX
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pa3IMIHBIX
MIPOSIBIIATH
BOOOpakeHue,
MHUITUATABHBIM

OmnajieHne  yHUBEPCAJIbHBIMU
PETYJISATUBHBIMU JICHCTBUSIMH:

I) NpUHIATHE ceOs W JApyrux
JIOJICH:

- TpUHUMATh  MOTHUBBI H
apryMeHTHI APYTUX JIOACH Tpu

CUTYyaIusX,
TBOPYECTBO u
OBITH

pe3yiabTaTOB;

-YMETh CaMOCTOATENBHO
IUIAaHUPOBaTh U MPOBOJAMTH
XAMHYECKHUI 3KCIIEPUMEHT
(monyveHre U U3ydCHUE CBOMCTB
HEOPraHUYECKUX u
OpraHUYECKUX BEILECTB,
Ka4eCTBECHHbBIC peakuuu
YIJI€EBOJOPOOB pa3IMYHBIX

KJIaCCOB U KHUCJIOPOACOACPpKAIIUX

aHanmse pe3yJbTaTOB | OPraHUYECKUX BEIIECTB,
NS TebHOCTH; pelIeHne  KCIEePUMEHTAIBHBIX
- TpU3HaBaThb CBOE MpaBO U | 3a1ad o pacro3HaBaHUIO
IpaBo  JAPYrHMX JHOJEH  Ha | HEOPraHUYECKUX u
OIHUOKH; OpPraHUYECKUX BEILIECTB) c
- pa3BuUBaTh  CIIOCOOHOCTH | COONIOIEHUEM MIPaBUIT
MOHMMAaTh MHP C TO3HUIMU | O€30acHOr0  oOpaleHusT ¢
JPYroro 4eloBeKa; BEIIECTBAMH M JIAOOPATOPHBIM
o0opyI0oBaHUEM,
(dhopMynupoBathb 1enu
UCCIICIOBaHUSA, TPEIOCTABIATh B
pa3nuuHOil (opme pe3yibTaThl
HKCIEPUMEHTA, aHATU3UPOBATH H
OILICHUBATh UX JIOCTOBEPHOCTb.
OK 07.| B obmactu  3KOJOTHYECKOTO | - chOpPMUPOBATH MPEACTABICHUS:
CopelicTBOBaTH BOCITUTAHUS: 0 XHMHUYECKOM COCTaBJISIOLICH
COXPaHEHHUIO - c(OpPMUPOBAHHOCTh | €CTECTBEHHOHAYYHOW  KapTHUHBI
OKpY’KalOMIeH CpelIbl, | IKOJIOTHIECKOM KYJBTYPBI, | MUPA, POJI XVUMHH B TO3HAHUHU
pecypcocOepexeHuIo, | IOHUMaHKe BIIUSTHUS | SIBJICHHI PUPOJIBI, B
NPUMCHSTh  3HAHUS | COMMATBLHO-YKOHOMHUYECKUX (GOpMHUPOBAaHHHM  MBIIUICHUS U
00 U3MEHEHUHU | IPOIIECCOB HA  COCTOSIHHE | KyIbTYpHI JUYHOCTH, ee
KJIUMaTa, MPUHIMIBI | IPUPOJAHOM M coUManbHOM | QYHKIMOHAIBHOM TIpaMOTHOCTH,
OepeKIMBOro Cpezbl, OCO3HaHHE IT00AILHOTO | HEOOXOAUMOM AN pelIeHHs
IPOM3BOJICTBA, Xapakrepa HKOJIOTHYECKUX | MTPAKTHYECKUX 3a/1a4 "
s heKTUBHO npo0em; JKOJIOTHUECKH  OOOCHOBAHHOTO
JeiicTBOBATh B |- TUTAHUPOBAHHE U | OTHOUICHUSI K CBOEMY 3/I0POBBIO
YpE3BbIYANHBIX OCYILIECTBJIEHUE JIEUCTBUUA B | U PUPOIHOMN CPEE;
CUTYaIUAX OKpY)Xarolllel cpelie Ha OCHOBE | - YMETh COONII0/IaTh TpaBHiia
3HaHUS IeJIe  YCTOMYMBOTO | SKOJIOTUYECKH IEJIeCO00pa3HOTOo

pPa3BUTHS YEJIOBEUECTBA;
AKTHUBHOE HEIpUATUE JIEUCTBUM,

MIPUHOCSIINX Bpen
OKpY>Karolleu cpere;

- yMEHUE  IPOrHO3UPOBATH
HeOJIaronpusiTHbIE
JKOJIOTUYECKHE  IIOCIEACTBUSA
NPEINPUHUMAEMBIX  JTE€HCTBUMH,
MpeA0TBPAIIATh UX;

- pacumpeHnue OTIBITA
JEATEIbHOCTH  DKOJIOTUYECKON
HaIlpaBJIEHHOCTH;

- OBJIaJICHHC HAaBbIKaMH yqe6Ho-

MOBeJIeHUsI B OBITY U TPYAOBOI
ACATCIIbHOCTHU B J1(SA15:0.¢
COXpaHEHHUs CBOEr0o 3J0pPOBbS U
OKpY>Karoller MpUpOTHON CPEBI;

YUYUTHIBATH ONacHOCTh
BO3JICUCTBUS Ha JKUBBIE
OpraHu3Mbl ONPENCIICHHBIX
BEIIECTB, MMoHUMas CMBICH
nokas3aTens MpEAEIbHON
JIONYCTUMOW KOHIIEHTPAIlNH;

- YMETH MIPOrHO3UPOBATb,
AQHANIM3UPOBAaTh M OLCHHUBATH C
MO3UIHAIN 9KOJIOTHUECKOM
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HCCIIEIOBATENIbCKOM, MPOEKTHOM
nu counaanoﬁ JCATCIIBHOCTH.

0€30I1aCHOCTH [IOCJIEACTBUSA
OBITOBOM ¥ TMPOU3BOJCTBEHHOU

JEATeILHOCTH YeJIoBeKa,
CBSI3aHHOW ¢  mepepaboTKon
BEILIECTB; UCIIOJIb30BATh
MOJTY4YCHHBIC 3HaHUSI v}
HPUHATUS TPAMOTHBIX pPELICHUH
npobiem B CUTYaLUsX,

CBA3aHHBIX C XHMI/Ieﬁ;
- YMCTb OCO3HaBaTb OITACHOCTb

BO3JICHCTBUS Ha YKUBBIE
OpTraHHU3MbI OMMpCACIICHHBIX
BELLECTB, MIOHUMas CMBICIT
TOKAa3aTelst MpEeAEIbHON

JIONYCTUMOW KOHIIGHTpAllMU, |
MOSICHATh Ha MPUMEPax CIOCOObI
YMEHBIICHUS U TPEIOTBPAIICHUS
UX BpPEIHOTO BO3JCHCTBUSA Ha
OpraHHU3M YeJIOBEKa.

B pamkax mnporpamMmbl y4yeOHOW JTUCIUTUIMHBI

JIMIYHOCTHBIE PE3YJIbTAaTbI:

JIP 5. JleMOHCTpUPYIOIIMI IPUBEPKEHHOCTh K POJHOM KYJIbType, HCTOPUUECKOU MaAMITH
Ha OCHOBe JII0OBM K Pomune, poaHomy Hapoay, Majod pOJMHE, MPUHATHIO TPATUIIMOHHBIX

I_IeHHOCTeﬁ MHOI'OHAIIHOHAJIbHOI'O HApOo1a Poccun.

JIP 9. Cobmoaroniuii v mporaraHIupyoni mpasuia 3JJ0pOBOTo U O6e30macHoro oopasa
KHU3HH, CIOPTa; MPEAYNPEKIAIONIUNA JIMOO TPEOAOICBAIONINI 3aBUCUMOCTH OT aJKOTOJIs,
Ta6a1<a, ICUXO0AKTUBHBLIX BCLICCTB, a3apTHBIX WUIPp WU T.A. COXpaHFIIOHII/Iﬁ IMCHUXOJIOTHUYCCKYIO

YCTOI‘/'ILII/IBOCTL B CUTYAaTHUBHO CJIOKHBIX WK CTPEMUTCIIbBHO MCHAKOIINUXCS CUTyallUsX.

JIP 10. 3alotsmuiics O 3alIUTe OKpY’Karolled cpeapl, COOCTBEHHONM U 4YyXKOM

0€30I1aCHOCTH, B TOM 4HCIe IU(PPOBOIL.

13

oOy4aromumMucs  GOpMUPYIOTCS



2. CTPYKTYPA Y COJIEP)KAHUE YUYEBHOM JUCIIUILINHBI
2.1 O0bém yueOHOM AMCUMIIMHBI M BUAbI Y4eOHOH padoThl

®opma 00yuyeHHs: OYHAsA

Bun yueOHo# padoThI O0bém
4acoB
O0bem 00pa3zoBaTeJIbHOM MPOrPpaMMbI Y4eOHOM TUCHUATIIUHbBI 44

B T.4. B ()OpME MPAKTHYECKOHN MOATOTOBKU -

B TOM YHCIJIC:

JIEKLIUOHHBIE 3aHATUS 18
IIPAKTUYECKUE 3aHITHSI 20
KypcoBas paboTa (IIpoeKT)

CamocrosiTejibHas padora 6

ITpomesxyrounas arrecranus B popme 1ud¢epeHIMPOBAHHOIO 3a4eTa

14




2.2.

TemaTn4ecKuii IJIaH U CoIcpKaHue yqeﬁnoifl JAUCHHUIIIITHHDBI

HaunmenoBanue
pa3esioB U TeM

Coaepixanue yueOHOro Mmarepuasia u GopmMbl OpraHu3anuu
AeATeTbHOCTH 00y4YarouXCs

Oo0bem, akan. u/ B
TOM 4Hucie B popme
NPaKTHYEeCKOM
NOATOTOBKH, aKa/. 4

Koabl koMnmereHnui u

JIUIHOCTHBIX PE€3yJbTaToOB,

(¢popMupoBaHHI0 KOTOPBHIX
CIOCOOCTBYET 3JIeMEHT
NMPOrpamMMbl

1

3

4

Pa3nes 1. OcHOBBI CTpOEHHSI BellecTBa

Tema 1.1. Ctpoenue
aToOMOB XHUMHUYECKHX
3JIEMEHTOB M IIpUpOJIa
XHUMHYSCKOM CBS3U

Coaep:xanue yueOHOro MaTepuaJia

CoBpeMeHHass  MOJEIb  CTPOGHUSI ~ aToMma.  DJIEKTPOHHAas
KoHurypanus aroma. Krmaccudukanus XUMHYECKHX HIIEMEHTOB
(s-, p-, d-ogementsl). BasieHTHBIC 3JIEKTPOHBI. BaleHTHOCTb.
OneKTpoHHas npupoja XUMHUYECKOU CBSI3HU.
DIEKTPOOTPULIATEIBHOCTD. KoBanenTHas CBSI3b, ee
pPa3HOBHIHOCTH M MeEXaHH3Mbl 00pa3oBaHusi (OOMEHHBIH W
JIOHOpHO-aKLenTopHblit). VoHHas cBsA3b. MetamuMueckasi CBS3b.
Bonoponnas cBa3b. MexXMOIIEKYIISIpHBIE B3aUMOJEHCTBHSI.
N3oTonbl, OCHOBHOE U BO30YXJIEHHOE COCTOSHUE
ruOpuAM3aIMs ATOMHBIX OpOUTaIe.

aToma,

HpaKTI/I'{eCKOC 3aHATHE

Pemienne mpakTuyeckux 3aJaHuil Ha COCTABJIEHUE AJIEKTPOHHO-
rpaduueckux Gpopmyn 3neMeHTOB 1—4 mepruoioB.

Penienune 3a1anuii Ha MCIOJIb30BAHWE XMMHUYECKON CUMBOJIMKH U
Ha3BAaHUM COEAMHEHHM MO HOMEHKIATYpPE MEXIYHAPOIHOIO
COI3a TEOPETHYECKOM M NPUKIAJTHOM XUMHH M TPHUBHAIbHBIX
HA3BaHWM JUISI COCTABJICHUS XMUMHUYECKUX (OPMYN ABYXaTOMHBIX
coeuHEeHUI (OKCUIIOB, CYIb(QUAOB, THAPUAOB U T.I.) U JIPYIHX
HEOPraHWYECKUX COCTMHEHUN OTIEIbHBIX KJIACCOB.

OK 01
JIP 5,9,10

Tema 1.2.
[lepronnueckuii  3aKOH
u Tabauma

JI.11. MenneneeBa

HpaKTH‘IeCKOC 3aHATHEC

[lepmonnueckass  cucrema Xumuueckux  aiemeHtoB  J.W.
MenneneeBa. ®usnueckuii cmeicha Ilepuoguueckoro 3akona JI.1.
MenneneeBa. 3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMUUYECKHUX
3JIEMEHTOB, 00pa3yeMbIX MMM MPOCTHIX M CIOXHBIX BEILIECTB B
COOTBETCTBUM C TIOJOKEHMEM XHUMHUYECKOrO0 DJJIEMEHTa B

OK 01, OK 02
JIP 5,9,10
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[lepuoanueckoit cucreme. MHPOBO33PEHUECKOE U  HAay4YHOE
3HadeHue [lepuoguueckoro 3akona /[.M. Menneneesa. IIporuosst
J.N. MenneneeBa. OTKpBITHE HOBBIX XUMHUYECKHUX JIEMEHTOB.
PemeHne npakTUKO-OPUEHTUPOBAHHBIX TEOPETHUYECKUX 3aJaHUN
Ha XapaKTepU3alUi0 XUMHUYECKUX 3JIeMEHTOB «Merammudyeckue /
HEMETAJUIMYECKUE  CBOMCTBA,  BJEKTPOOTPULIATETBHOCTH U
CPOJICTBO K 3JIEKTPOHY XMMHUYECKHUX 3JIEMEHTOB B COOTBETCTBUE C
WX DJIEKTPOHHBIM CTPOCHHUEM U TOJOKEHHEM B TEPHOIUUYECKON
crcTeMe XuMHUeckux aineMeHToB /.M. MenaeneeBay.

Pa3gen 2. XuMunueckue

CaKI MU

TeMma 2.1. Turmer
XUMHYECKHUX PEaKIUi

Coaep:xanue yueOHOro MaTepuaJia

Knaccugpukanus u THOBI XMMHYECKHX pEaKUUH C ydacTHEM
HEOpraHuyeckux BemiecTB. KoauuecTBEHHbIE OTHOLIEHUS B
xuMuHU. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XUMHUHU U PacyUeThl
[0 ypaBHEHUSAM XHMHUYECKUX peakuuil. Moip Kak eauHuIa
KOJIMYECTBa BellecTBa. MousipHas Macca. 3aKOHBI COXPaHEHHs
Macchl UM BHEpPruu. 3akoH ABorajapo. MosipHblii 00beM Ta30B.
OTtHocuTenbHAs INIOTHOCTH Fa30B.

Peakuuu xommuiekcooOpa3zoBaHUSl C y4acTHEM HEOPTraHUYECKUX
BEUIECTB (HA IPUMEPE T’HAPOKCOKOMIIEKCOB ITMHKA M AJIFOMUHUSA).

IIpakTH4yeckoe 3aHsATHE

CocraBneHrue YpaBHEHHH peaKIHi COETUHEHUs, pPa3JI0KECHUS,
3aMelieHusi, oOMeHa. YpaBHEHUs PEaKIUd TOPEHHUs, HOHHOTO
00MeHa, OKHCIICHUS-BOCCTAaHOBJICHHUS.

PvaeT KOJIMYCCTBCHHBIX XapaKTepI/ICTI/IK NCXOOHBIX BCHICCTB U
MPOJAYKTOB peakliuu. PacueT KOIMYEeCTBEHHBIX XapaKTEPHUCTHK
MPOJIYKTA PEaKIMH COSIUHEHHs, €CIIM OJHO M3 BEIIECTB JaHO B
U30BITKE W/UIU COACPKHUT TMpuMecH. Pacder maccoBod wiu
00BEMHOW JTOJIM BBIXOAA TPOAYKTAa PEAKIUH COSAUHEHUS OT
TEOPETUYECKH BO3MOXKHOTO. PacueT 00beMHBIX OTHOIICHUH T'a30B.
Pacuer wmaccel (00bEeM, KOJHWYECTBO BEIIECTBA) TMPOIYKTA
peakiuu, eciad OJHO W3 BEIIeCTB JaHO B BHJIE pacTBOpa C
ONpeAeICHHON MAacCOBOM 10JIel paCTBOPEHHOT O BEILIECTBA.
ypaBHeHI/ISI OKHUCJIICHUA-BOCCTAHOBJICHUSL. CTGHCHB OKUCJICHUA.

OK 01
JIP 5,9,10

16




Oxucnutenp u BOCCTaHOBUTEb. OxucanTensHo-
BOCCTAHOBUTCIIBHBIC PpPCaKUMU B HOPHUPOAC, HNPOU3BOACTBCHHBIX
mpoueccax M >KM3HEAEATEIbHOCTH OpraHu3MoB. OKHUCIUTENBHO-
BOCCTAHOBUTEIbHBIM  moTeHuuan cpeabl. CocTaBieHue U
YpaBHUBAaHHE  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIHif
METOJIOM JJICKTPOHHOTO OanaHca. TUNUYHBIE HEOPTaHUYECKHE
OKUCJIUTEIM W BOCCTAHOBHUTENU. OIEKTPOJIU3 PacCTBOPOB U
pacIuIaBoB COJIEH.

Tema 2.2. Coaep:xxanue yueOHOro MaTepuaJia OK 01
DIEKTPOTUTHIECKAS Teopusi 3JAEKTPOIUTUYECKON AuccolMalvi. Peaknuu HOHHOTO JIP 5,9,10
JUACCOLMALMA U HOHHBIA | ofmena. CoCTaBleHME peakiuuil MOHHOTO OOMEHa IyTeM
obmeH COCTaBJICHUS MX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHEHUH.

lunponu3 coseddl. 3HaYeHWE THUAPOIHM3a B  OUOJOTHYCCKUX

00OMEHHBIX mporeccax. [Ipumenenue TUAPONU3a B

MIPOMBIIIICHHOCTH.

IIpakTHyeckoe 3aHsATHE

WccnenoBanue  cpembpl  pacTBOpPOB — Cojied, 0Opa30oBaHHBIX

CUJIBHBIMU M CIIA0BIMU IPOTOJIUTAMH, U UX PEaKLU C pacTBOpaMuU

1IeJI04M U KapOoHaTa HaTpHUsl.
Paznen 3. CTpoeHHe M CBOIICTBA HEOPTrAaHMYECKHX BelLeCTB
Tema 3.1. Conep:xanue yueOHOro MaTepuaJia OK 01, OK 02
Knaccndurars, IIpeameT HeOpraHN4YeCKON XUMHH. B3aMMOCB3b HEOPraHUYECKHUX JIP 5,9,10
HOMCHKJIATypa 1 | gemectB. Knaccudukanus Heopranndeckux Beuiects. [Ipocteie u
CTPOCHHUC clIoXHble BemecTBa. (OCHOBHEBIE KJACCHI CJIOXKHEIX BEIIECTB
HCOPTraHN9YCCKUX (OKCHUIBI, THUIAPOKCUIBI, KHUCIOTHI, conu). HomeHknarypa u
BCIICCTB Ha3BAHME HEOPraHWYECKUX BEIIECTB MCXOIA M3 UX XUMHUYECKOUN

(GOopMyNbl MM COCTAaBICHHE XMMHUYECKOH (OPMYNBI MCXOIS U3
Ha3BaHUs BEIIECTBA IO MEXKIYHAPOJAHOW WM TPUBHAIBHON
HOMEHKJIATYypE.

Mexmonekynsipable  B3aumojaencTBus.  Kpucramnormaparst.
ArperatHble  cocTOsiHUSL  BemiectBa.  Kpucramnumueckue
amMopdHble  BellecTBA. THUNBI  KPUCTAJUIMYECKHX  PEIIETOK
(aToMHast, MOJIEKYJIsIpHAsi, MOHHAs, METaJUINYeCcKasi). 3aBUCUMOCTb
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(Gu3n4ecKux CBOMCTB BelleCTBA OT TUIA KPUCTAUIMYECKOH
pemetku. [TpuarHbEI MHOr0OOpa3us BEIIECTB.
CoBpeMeHHbIE MPEACTaBIECHUS O CTPOCHUM TBEPIBIX, KUAKHX U
ra3o00pa3HbIX BeniecTB. JKHJIKHe KPpUCTAILIBL.

IIpakTnyeckoe 3ansiTue

Pemenue 3amay Ha pacueT MaccoBOW A0JIM (Macchl) XUMUYECKOTO
aJeMeHTa (COSTMHEHHUSI) B MOJICKYJIEe (CMECH).

Pemenne  mpakTHdecKMX — 3alaHUM 1Mo Kiaccuukanum,
HOMEHKJIAType U XHUMHUYECKUM (opMmyiaM HEOpPraHUYEeCKUX
BEIIECTB PA3JIMYHBIX KJIACCOB (HA3bIBATh M COCTABISATH (HOPMYIIBI
XUMHYECKHX BEIECTB, OMPEENATh MPUHAIEKHOCTD K KJIAcCy).
Hcrounnkn xumudeckoil wuHpopManuu (HaydHas W y4deOHO-
HayyHas JUTepaTypa, CpeAcTBa MaccoBOM HH(OpMalUU, CETh
Wurepuer u gapyrue). Ilonck wuHbopMmMammmu 10 HA3BaHUAM,
uaeHTu(GUKaTOpam, CTPYKTYPHBIM GopMyam.

Tema 3.2. ®usuko-
XMUMHYECKHE CBOKMCTBA
HeopraHqucm/Ix
BEILIECTB

Coaep:xxanue yueOHOro MaTepuaJia

Mertamnel.  OOmme ¢Qusnueckue M XMMHUYECKHE CBOWCTBA
MetauioB. CrnocoObl  MOdy4YeHUs. 3HAYCHHE METAIOB U
HEMETAJUIOB B IPUPOAE M JKU3HEIEATEIBHOCTH YEJIOBEKa H
opranu3mMoB. Koppo3us meTamnoB: BHIbI KOPpPO3UH, CIIOCOOBI
3alUTHl METAJIOB OT KOPPO3HH.

Hemeranmnel. OOmue ¢usnueckue MW XHWMHUYECKHE CBOMCTBA
HeMeTauloB. Tunuynsle cBoiictBa MertamnoB 1Y— YII rpynm.
Knaccudukanmst w HOMEHKJIaTypa COCIMHEHHH HEMETaJIOB.
KpyroBopoTbl GHOT€HHBIX AJIEMEHTOB B IPUPOJIE.

XVUMHYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHWYECKUX
BeUIeCTB (OKCHIOB, THUIAPOKCHIOB, KHCIOT, COJEH U Ap.).
3aKOHOMEPHOCTH B M3MEHEHMHM CBOMCTB MPOCTHIX BEIIECTB,
BOJOPOJHBIX COEAMHEHNH, BBICIINX OKCUJOB U FMIPOKCH/IOB.

HpaKTH‘IeCKOC 3aHATHE

CocraBieHre ypaBHEHUH XHMHUYECKHUX pEakUUd C y4acTUEM
IPOCTBIX M CIOXKHBIX HEOPraHWYECKHX BEILECTB: OKCHUIOB
METaJlIOB, HEMETaJUIOB u aM(OTEPHBIX 3JIEMEHTOB;
HEOPraHMYECKUX  KHUCJIOT, OCHOBAaHMM M aM{(OTEpHBIX

OK 01, OK 02
JIP 5,9,10
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TUAPOKCHIOB, HEOPTaHMYECKUX COJICH, XapaKTePU3YIOIUX HX
CBOMCTBA.

Pemenre npakTHKO-OPUEHTHPOBAHHBIX TEOPETHUECKUX 3aTaHUN
Ha CBOfICTBa nu HOJIy‘-IeHI/Ie HeOpI‘aHI/I‘-IeCKI/IX BCIIICCTB.

Tema 3.3. | Conep:xxanue y4eOHOIro MaTepuasa OK 01, OK 02, OK 04
[IpouzBoacTBO OO0mmue mpeAcTaBIeHUsT O MPOMBIIIICHHBIX CIOCO0aX MOTYYCHHUS JIP 5,9,10
HEOPraHUYECKUX XMMHUYECKMX BEUIECTB (Ha IpUMepe IPOU3BOJACTBA aMMMAKa,
BEIIECTB. 3HAYEHHE U | CEPHOM KUCIIOTHI).
IIPUMEHEHHE B YepHas u uBerHass Mmetamnyprus. Ilpakruyeckoe npumeHeHue
ObITY u Ha | DJIEKTPOJIM3a JJI TOJYYEHHs IIEJIOYHBIX, IIEIOYHO3EMEIbHBIX
IIPOU3BOJCTBE METAJIJIOB U alntoMUHUSA. CTEKJIO M CUJIMKATHAs IIPOMBILIUIEHHOCTD.

[Tpobiema 0TX0J0B M TOOOYHBIX POITYKTOB.

IIpakTH4yeckoe 3aHsATHE

PemieHne  nmpakTHMKO-OPUEHTHUPOBAHHBIX  3aJaHUM O  poOJIK

HEOPraHUYECKON XMMHH B Pa3BUTUU MEIULMHBI, CO3AAHUHA HOBBIX

MaTepuasoB (B CTPOUTENIbCTBE u ap. OTpacisix

HPOMBIIIJIEHHOCTH), HOBBIX HNCTOYHUKOB SHEPrUuu

(ampTEepHATUBHbIE MCTOYHHUKH DSHEPIUM) B pEIIEHUU MpobdiieM

HKOJIOTHUECKOM, YHEPTeTHUECKON U MUIIEeBON 0€30MaCHOCTH.
Pa3nes 4. CTpoeHue H CBOIicTBa OPraHNYecKMX BellleCTB
Tema 4.1. | Conepxanue y4eOHOI0 MaTepuaJia OK 01
Knaccuuxanmus, [Tpenmer opranndeckoll XMMHH. B3anMOCBSA3b HEOPraHUUYECKUX U JIP 5,9,10
CTpOEHHE U | OpraHMYECKUX BEIIECTB.
HOMEHKJIaTypa XVMMHYECKOE CTPOCHHME Kak MOPSAOK COEAUHEHHS aTOMOB B

OpTraHU4YCCKUX BCIICCTB

MOJIEKYJIE COTJaCHO HUX BaleHTHOCTH. OCHOBHBIE ITOJIOKCHHS
TEOPUU XUMUYECKOTO CTPOEHHUSI OPraHUYECKUX COeAMHEHNH A.M.
byrnepoBa. VYriepoaHbld CKEJIET OPraHWYeCKOW MOJIEKYJIBI.
MounekynsipHble U CTPYKTypHBIE (pa3BEpHYTBIE, COKpAICHHBIE)
xumMuueckue (Gopmynbl. 3aBUCHUMOCTh CBOMCTB BEIIECTB OT
XUMUYECKOTO CTPOCHMS MOJIeKyl. M3omepus u  u3omepsl

(cTpykTypHas, reomMeTpudecKas (uMc-TpaHCc-U30MepHs).
KpatHOCTh XMMHUYECKOH CBS3H.
[Tonsarue 0 (G YHKIIMOHATBLHOM rpyIiIe. [TpuHIIMTIBI

KJaccU(UKAMU OPraHMYeCKUX coeluHeHHH. MexayHapoaHas
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HOMEHKJIaTypa W NPUHUUIBI HOMEHKJIATypbl OpPraHUYeCKUX
COEJIMHEHMI.

IIpakTnyeckoe 3ansitue

Homenkiiarypa opraHM4ecKux COEIMHEHUN OTAEJIbHBIX KJIACCOB
(HachlllIeHHbIe, HEHACBIIIEHHBIE U apOMaTHYECKHUE YTIIEBOAOPOIbL,
CIUPTHI, EHOJBI, ANbJICTHIbI, KETOHBI, KApOOHOBBIC KUCJIOTHI U
np.) CocraBineHue TMOJNHBIX M COKPAIIEHHBIX CTPYKTYPHBIX
(GbopMyJT OpraHUYECKUX BEIIECTB OTIEIBHBIX KJIACCOB, HCIOIb3YS
UX Ha3BaHUs II0 CUCTEMaTUYECKOM HOMEHKiIarype. Pacuersl
npocteimeld  (GopMyJbI OPraHMYECKOW MOJCKYJbI, HCXOIs U3
9JIEMEHTHOTO cocTaBa (B %).

Tema 4.2.
OpraHUYeCKUX
COEIMHEHUN

CaoiicTBa

Coaep:xanue yueOHOTo MaTepHaJia

DU3MKO-XMMUYECKHE CBOMCTBA OpPraHUYECKMX  COEJUHEHUH
OTHENBHBIX  KiaccoB  (ocoOeHHOCTH — Kiaccupukanmum U
HOMEHKJIaTyphl BHYTPU Kjlacca; FOMOJIOTMYECKUH psl U oOmas
dopmymna; w3oMepus; (PUINUECKHE CBOIMCTBA; XUMHYECKHE
CBOWCTBA; CIIOCOOBI MOJTYUEHUS]):

— TIpeleNbHBIE YTIIEBONOpOAbl. ['opeHne MeraHa Kak OIWH W3
OCHOBHBIX MCTOYHHMKOB TE€IUIa B IPOMBIIUIEHHOCTH U OBITY.
CBoiicTBa MPUPOJHBIX YTIEBOAOPOAOB, HAXOXKICHHE B IPUPOJE U
NpUMEHEHHE alIKaHOB;

—  HeNpemeNnbHble M apOMaTHYeCKHe  YIIIEBOAOPOJIEI.
[Tonmumepu3anyst 3TUIEHA KaK OCHOBHOE HAalpaBlIEHUE €ro
UCTIONB30BaHUsl. [ OpeHme  ameTwieHa  KaK  HMCTOYHHK
BBICOKOTEMIIEPATYPHOT'0 IJIAMEHHU JJISl CBAPKU M PE3KU METAIJIOB;
— KHUCJIOPOJICO/IEPIKALIUE COSAMHEHUSI (CITUPTHI U IPOCTHIE IPUPBI,
(eHoNbI, aNbJeTuAbl U KETOHBI, KapOOHOBBIE KHUCIOTHI U HX
npou3BOJHBIE). [IpakTHUeckoe TNPUMEHEHWE JTHICHTIIHKOJS,
TIIMIEepUHAa, ¢enona. [Tpumenenue dopmanbaeruia,
areTanbIeruaa, YKCYCHOM KHCIOTBHI. MBUIa Kak COJH BBICIIHX
KapOOHOBBIX KUCIIOT. MOIOIIME CBOWCTBA MbLIIA;

— a30TcojepiKalllue COEOUHEHUs (aMMHbBI M aMHHOKHCIIOTHI,
Oenkm).

Knaccudukanmmst u  OCOOCHHOCTH  OPraHMYECKHX  PEAKIIHM.

OK 01, OK 02
JIP 5,9,10
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PeaKI_[I/IOHHBIC LCHTPEL. Pa,I[I/IKaJ'IBI. HepBOHa‘IaJ'H)HI)Ie IIOHATHUA O
TUITIAX U MCXAaHU3MaX OPraHu4CCKUX peaxunﬁ.

IIpakTnyeckoe 3ansitue

Pewenne nenoyek npeBpaiieHii Ha TEHETUYECKYIO CBSI3b MEXKIY
KJIACCAMU OpPraHUYECKUX COEJAMHEHUH C COCTaBJIEHHEM Ha3BaHUU
OpPraHUYECKUX COEUHEHHI o TPUBHUAIBHON 158105
MEXKIYHAapOAHOM CHUCTEeMaTHYECKOM HOMEHKJIarype. Peienue
pacueTHBIX 3aJa4 [0 YPABHEHHUSM PEAKIUH C y4aCTHEM
OpPraHWYECKHUX BEIECTB.

Tema 4.3.
Opranunueckue
BEIICCTBA B
JKU3HEACATSIbHOCTH
JeI0BeKa.
[TIpousBoacTBO U
MIPUMEHEHUE
OpTraHWYECKUX BEIIECTB
B ITPOMBIIIIJICHHOCTH

Coaep:xanue yueOHOT0 MaTepHaJia

buooprannueckue coenunenus. llpuMenenue u Ouosnoruuyeckas
posib yriieBoaoB. OKHCIEHHE YIIEBOJOB — HMCTOYHHUK SHEPruu
JKUBBIX opranu3mMoB. OOmacTd NPUMEHEHUS aAMUHOKHUCIOT.
[IpeBpamienuss OenkoB TUIIM B oOpranu3Mme. buonorumueckue
byukun  OenkoB. buonoruueckue ¢GyHkiuu kupoB. Ponb
OpraHMYecKOd XHMMHUHM B  pEUIeHHMH TMpo0JeM  MUIIEBOH
0€30I1aCHOCTH.

HyxneunoBble KucinoTel: coctraB U crpoeHue. CrpoeHue
HykjeotunoB. CoctaB HykinenHoBbIx kuciot (JJHK, PHK). Pons
HYKJIEMHOBBIX KHUCJIOT B )KM3HEAEATEIbHOCTH OPTaHU3MOB.
ITpon3BOACTBO OPraHMYECKUX BEIIECTB: MPOU3BOACTBO METAHOJIA,
nepepabotka HepTu. I[lonmudTHIEeH Kak KPYMHOTOHHAKHBIN
IPOAYKT XMMHYECKOTO Ipou3BoAcTBA. [IpuMmeHeHHMe >TuicHa.
[Tpon3BOJACTBO U MPUMEHEHNE KayuyKa U pEe3HHBI.

CuHTETMYECKME W HCKYCCTBEHHBIE BOJIOKHA, HUX CTPOEHHE,
CBOMCTBA. [IpaxTHueckoe HCIIOJIb30BAHUE BOJIOKOH.
CHHTeTHYeCKHEe TICHKU: W30S I IPOBOJIOB, MEMOPAHbI st
ONpPECHEHUs] BOJABI, 3alIUTHbIE IUIGHKH J[Ji1 aBTOMOOUIeH,
MJIaCThIpH, XUpPyprudyeckue TmoBs3ku. HoBble TexHonoruum
JAIbHENIIIETO COBEPILIEHCTBOBAHUS MTOJTUMEPHBIX MaTepUAIOB.
Posib oprannyeckoil XMMHUU B peIIEHUH MPOOIeM SHEPreTHYecKon
0e30MacHOCTH, B PA3BUTUM MEAMIMHBI, CO3JaHUM HOBBIX
MaTepuaioB, HOBBIX MCTOYHUKOB DSHEPruM (aJbTepHATUBHbBIC
WCTOYHHUKYU YHEPTUN).

OK 01, OK 02, OK 04
JIP 5,9,10
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IIpakTnyeckoe 3ansitue

Pemienne npakTUKO-OpUEHTUPOBAHHBIX 3aJaHUM 110 COCTABJICHUIO
XUMHUYECKUX PEaKIMH, OTPAKAIIUX XMMHYECKYK) AKTUBHOCTb
OpPraHMYECKUX COEIMHEHUN B pa3IMuUHBIX cpenax (MpUpOIHBIX,
OHMOJIOTUYECKHX, TEXHOTEHHBIX).

Pazgen 5. KuHeTnueckue H TEPMOAUHAMHUYECCKUEC 3aKOHOMEPHOCTH TIPOTCKAHUA

XHMHYECKHX peaKkuuid

Tema 5.1. | Conepxkanue y4eOHOro MmaTepuajia OK 01, OK 02
Kunernueckue Xumunaeckue peakiu. Kiaccudukanuss XMMHUECKUX PEaKIIHM: 10 JIP 5,9,10
3aKOHOMEPHOCTH ¢azoBomMy cocraBy (FOMOT€HHbIE M  TI€TEpOTEHHBIE), IO
MPOTEKaHUS HCIIOJIb30BaHUIO Karaiau3aTopa (kaTanuTUYECKHE u
XUMUYECKUX PEeaKIui HEKATAIUTUYECKHE).

CKOpOCThb peakiuu, €€ 3aBUCHUMOCTh OT Pa3jM4YHbIX (DaKTOPOB:

MPUPOJIBI PEATUPYIONINX BEIIECTB, KOHIEHTPAIMH PEarupyromux

BellecTB, Temmepatypel (mpaBuno Baut-I'odda), mmomaau

pPEaKkUMOHHOW MOBEPXHOCTH, HaIW4yUs Karanuzatopa. Poib

KaTaJln3aTOPOB B MIPUPOJE U MPOMBIILIEHHOM ITPOU3BOCTBE.

DHeprus akTUBaMu. AKTUBUPOBAHHBIA KoMIuiekc. KaTanuzaTopsl

1 Karanu3. Ponb Karanm3aTopoB B NMPUPOJE U NMPOMBIIIIIEHHOM

IIPOU3BO/ICTBE.

IIpakTH4Yeckoe 3aHATHE

W3ydyeHrne 3aBUCUMOCTHM CKOPOCTH XHUMHUYECKOW peakluu OT

KOHIIEHTPAIlUU PEarupyrouux BEMIECTB U TEMIEPATYPBI.
Tema 5.2. | Copepxanue y4eOHOIo MaTepuaJa OK 01, OK 02
TepMoguHamMu4eckre Knaccudukanms XuMUIeCcKuX peakiuii: Mo TerioBoMy dhdexTy JIP 5,9,10
3aKOHOMEPHOCTH (9K30TEpMUYECKHE,  SHIOTEpPMUYECKHE), MO0  00paTUMOCTH
IIPOTEKaHUs (oO6patumble U HeoOpaTuMbIe). TernoBbie AP(HEKThl XUMUYECKHX

XAMHYECKUX  PEaKLHUu.
PaBHOBecue
XAMHYECKUX PEaKUi

peakiuii. Tepmoxumudeckne ypaBHeHUs. OOpaTUMOCTh PEaAKITHil.
XUMHUYECKOE pPABHOBECHME W €ro CMEIICHHE TMOoJ JCHCTBHEM
pa3iauuHbIX (HaKTOPOB (KOHIIEHTPAILIUS PEAreHTOB WIH MPOTYKTOB
peakiuu, JaBJICHHUE, TeMIeparypa) JJIsi CO3JAaHHUs ONTHMaJIbHBIX
YCJIOBHM MPOTEKAHUSI XUMHUECKUX MPOIECCOB.

[Tonsitue 00 SHTambMu W SHTponuu. DHeprusi ['mbOca. 3akoH
I'ecca u cnencrBusi u3 Hero. Pollb cMmelieHHs paBHOBECUS B
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TEXHOJIOTHYCCKUX IIPpoHecccax.

HpaKaneCRoe 3aHATHEC

[Tpunnun Jle Illatenpe. Bnusaue pasnuuHbix (akTopoB Ha
M3MEHEHUE PABHOBECUSI XMMUUECKUX PEAKLIUM.

3aKkOH JEUCTBYIOLIMX MacC H  KOHCTaHTa XHMMHYECKOTO
paBHOBECH. Pacuersl PaBHOBECHBIX KOHLICHTpalun
pearupyromux BEUIECTB W MPOAYKTOB peakuuil. Pacuersl
TEIUIOBOTO 3P PeKTa peaKIIHH.

Pemienne nmpakTHKO-OPUEHTUPOBAHHBIX 3aJaHUN Ha MPUMEHEHUE
npuduuna Jle-Illatenbe 11  HaXOXAEHUS  HANpPaBJICHUS
CMEIIIEHUS PAaBHOBECHSI XUMUYECKON PeaKkIuu 1 aHanu3 (pakTopos,
BJIMSIIOUIMX HA CMEIIEHUE XUMUYECKOTO0 PAaBHOBECHSI.

Pa3znen 6. IucnepcHblie cuCTEMBI

Tema 6.1. JlucnepcHbie
CUCTEMBI U (DaKTOPBI UX
YCTONYMBOCTH

Coaep:xanue yueOHOT0 MaTepHaJia

Hucnepcuple  cucrembl. Kommougnsle cuctemsl. McTtunHuble
pPacTBOPBHI.

PactBopeHne kak (U3MKO-XUMHUUECKU mpouecc. PacTBOpbI.
CnocoObl npuroroBieHus: pactBopoB. PactBopumocts. MaccoBas
JI0Jsl  pacTBOpeHHOro BemiecTBa. IIpenenbHo — JomycTUMBbIE
KOHIICHTPAIlMM M WX HKCIIOJIb30BAaHHE B OIICHKE OJKOJIOTHYECKOM
0€30I1aCHOCTH.

Knaccugukanus mucrepcHbIX cucteM 1o coctaBy. CTpoeHue U
(akTOpsl YCTOHYMBOCTH JAHCHEPCHBIX cHcTeM. Pacno3HaBaHue
HCTHUHHBIX pacTBOpPOB, KOJJIOUIHBIX PacTBOpPOB n
rpybonucnepcubix cucreM. CrtpoeHue muuemibl. PaccenBanue
CBC€Ta IpPH IMPOXOKIACHHWHN CBETOBOI'O ITydKa YE€PE3 OITHUYCCKH
HEOJHOPOAHYIO cpeny (3ddexra Tunmaus).

HpaKTH‘IeCKOC 3aHATHEC

Pemienue 3a1a4 Ha MPUTOTOBIIEHUE PACTBOPOB.

Pemienne mpakTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 3a/laHUNA Ha
JTUCTIEPCHBIE  CHUCTEMBI,  HUCIIOJIb3yeMble B OBITOBOM U
MPOU3BOACTBEHHOW  JEATEIBHOCTH  YEJIOBEKa, C€  IMO3ULHKA
AKOJIOTUYECKOW O€30MacHOCTH TOCHEACTBUA H  TPaMOTHBIX
peleHnii mpobJeM, CBI3aHHBIX ¢ XUMHUEH.

OK 01, OK 02, OK 07
JIP 5,9,10
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HccrnenoBanre  CBOMCTB ~ JUCIEPCHBIX  CHUCTEM  JUIS X
UICHTH(DUKAITIH.

Pazgen 7. KayecTBeHHbIe peaknuM OOHAPYKEHUS HEOPraHMYECKHMX M OPraHUYecKHUX

BeleCTB
Tema 7.1. | IlpakTHyecKkoe 3aHsITHE 1 OK 01, OK 02
OGnapyxeHnue KauecTBeHHbIE ~ XMMHUYECKHE  PEAKIUH, XapaKTepHbIE IS JIP 5,9,10
HEOPraHUYECKUX oOHapyXeHHsI HEOpPraHMYECKUX BEIIEeCTB (KaTHOHOB U aHHOHOB).
KaTHOHOB U aHUOHOB CocraBieHrue ypaBHEHHUI peakiuil oOHapyxeHus KaTuoHOB [-VI

TPy ¥ aHUOHOB, B T.4. B MOJIEKYJIIPHOM U MOHHOH (opMmax.

Peakuuu oOHapyXeHMsI HEOPIaHUYECKUX BEIIECTB B pealbHBIX

00BEKTaX OKPYXKAIOUIEH Cpeibl.
Tema 7.2. IlpakTHyeckoe 3aHsATHE 1 OK 01, OK 02
ObnapyxeHue KauecTBeHHBIE XMMHUYECKHE  pPEAKLUUU, XapaKTepHbIE IS JIP 5,9,10
OpPraHMYECKUX BEIIECTB | OOHAPYKEHUsI OTIEJIbHBIX KJIACCOB OPraHMYECKUX COCIMHEHUN:
OTJICIbHBIX KJIACCOB C dbeHONMOB,  amBAETHAOB, Kpaxmajga, YKCYCHOHM  KHUCIOTHI,
HCIIOJIb30BaHUEM AMUHOKHCIIOT U Jp.
Ka4eCTBEHHBIX peakuui | JleHaTyparus OenKoB MpU HArpeBaHUM, IBETHBIE PEaKIMK OEIKOB.

CocraBnenue KaueCTBEHHBIX peakuuit oOHapyKeHUs

OpPraHMYECKHUX COCIUHEHUH OT/IEIbHBIX KJIACCOB.
CamocrosiTesbHas pabora 6
IIpome:xxyTounas JuddepeHupoBaHHBIN 3a4eT 2
arrecrauus
Bcero: 44
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3. YCJOBUS PEAJIM3ALIMU YYEFHOU JUCHUIJIAHBI

3.1 TpeGoBaHNs K MUHUMAJIbHOMY MATePHAJIbHO-TEXHHYECKOMY 00ecle4YeHHI0:

HaumeHoBaHue cnienuajbHO
000py/10BAaHHOT0 Y4eOHOT0 Ka0uHeTa

OCHaIIEHHOCTH CNEeNUATIBHO 000PYI0BAHHOTO
yueOHOro KabnHera

Kaouuer xumun

OcHoBHOE yueOHOe 000pyI0BaHKE:
crienMaaIn3upoBaHHas yueOHass meOenn: pabouee
MECTO IIpeNnoaBaTelisl; YYeHUYECKUE CTONbI —
OJIHOMECTHBIE 2 HIT.; YYUEHUYECKHE CTOJIbI —
JIBYXMeCTHbIE 17 mT.;

JI0OCKa MapKepHasl cTalluOHapHasi; J0CKa
MapKepHas IePeHOCHAas; CTYINbs 36 mT.; mKkadsr 2
IIT.; JEMOHCTPAIMOHHBINA CTOJ | 1IT.;
TexHnueckue cpeacTBa 00y4eHHUs:
MYJIbTUMEIUINHBINA TPOSKTOP CTAlMOHAPHBIN;
9KpaH MPOCKIIMOHHBIN; HOYTOYK;
JlaboparopHoe 000pyI0BaHHE U MEOEIb:
BBITSDKHOM 1mkad — 1 mT., mkad ams XxpaHeHus
XUMHUYECKUX PEaKTUBOB — | IIT., IBYXMECTHBIE
y4eHHUYECKHUE Ta00paTOPHBIE CTOJIBI C
HAJCTPOMKOMN U C OJBOJIKON AJIEKTPOIHEPTUU — [
mT.,

[TeyaTHble HarIIHBIE TOCOOUS: TabIUIA
pacTBOPUMOCTH, nepuoanyeckas tabmuna [1.1.
Memnzeneesa 2 MTYKH, SIEKTPOXUMUYECKUHN PSIJT
HaIpsKEHUN METaJIOB.
XUMUYECKUE PEaKTUBBI,
XuMuueckas rnocyza,

Kamepa xonoaunsnas meaununckas buproca;
Oo6nyuarenb-penupkyastop Defender 2-15C
Criennanu3upoBaHHOE 000PYIOBaHHE:
mukpockon Levenhuk 320\ D 320 Biological
Microscopes

3.2. UupopMmannoHHOe oOecnedeHne peajn3alui NporpaMmMbl

3.2.1. OcHoBHas1 JIMTEPaATYypa

I'adpuensn, O.C., Xumus. 10 xnacc (baszosbiit): yueOnuk / O.C. I'abpuensn, WU.T.

OctpoymoB, C.A. CnankoB. — Mocksa: [Ipocsemenue, 2022. — 128 c.

I'adpuensn, O.C., Xumus. 10 xnacc (bazosbril): yuebnuk / O.C. I'abpuensn, WU.T.

Octpoymos, C.A. Cnankos. — Mocksa: IIpocsenienue, 2023. — 127 c.

3.2.2. lonoJHUTEIbHAS JIUTEPAaTypa

I'munka, H. JI., O0mas xumus. : yueoHoe mocooue / H. JI. 'muaka. — Mocksa : KaoPyc,
2024. — 749 c¢. — ISBN 978-5-406-12565-6. — URL.: https://book.ru/book/951751. — Tekcr :

AJIEKTPOHHBIN.

bopucos, A. H., Xumus : yuebunk / A. H. bopucos, E. C. Octpornsgos, T. b. boiirosa,
JI. T1. ApnameBa. — Mocksa : KaoPyc, 2024. — 331 ¢. — ISBN 978-5-406-11987-7. — URL.:

https://book.ru/book/950237. — TekcT : 37eKTPOHHBIA.




Caenko, O. E., Xumus (a1 HeXMMHUYECKHUX crieranbHocTel) : yueOnuk / O. E. Caenko.

— MockBa : KuoPyc, 2023. — 304 c. — ISBN 978-5-406-11295-3. — URL:
https://book.ru/book/948704. — TekcT : SNeKTPOHHBII.
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4. KOHTPO.Ib U OIIEHKA PE3YJIbTATOB OCBOEHHMS YYEBHON
JUCHHUIIJINHBI
KoHtpons u oleHKa pe3ylbTaToB OCBOCHHUS 00IIEe00pa30BaTeNbHON JAUCHUILUINHBI
pacKpbIBalOTCA Yepe3 AUCHUILTUHAPHBIE PE3yJIbTaThl, HalpaBlIeHHbIE Ha (popMHUpOBaHUE OOIINX
U Tpo(hecCHOHANBHBIX KOMIIETEHIIMH 110 pa3/esiaM U TeMaM COoJiepKaHus yd4eOHOro MaTepuaa

Oob6masi/mpodeccnoHabHasA Pazpen/Tema THI OLIeHOYHBIX
KOMIIeTEeHIUA MepOonpUsTHI

OK 01. Bwibupares cnoco6s! | P 1, Temsr 1.1, 1.2 [IpakTuyeckue 3a1anus

peleHust 3aga4d | P2, Temnr 2.1, 2.2 TecToBrIe 3aMaHus

npodeCcCHOHAIbHON P 3, Temsr 3.1 — 3.3 HuddepennmpoBaHHbIf

JIeITEeIILHOCTH P4, Temp1 4.1 —4.3 3a4eT

MPUMEHUTEIBHO K pa3audyHbiM | P 5, Temsr 5.1, 5.2

KOHTEKCTaM P 6, Tema 6.1

P7, Temr1 7.1, 7.2

OK 02. Ucnonrs3osars | P 1, Tema 1.2
COBPEMEHHBIC cpenctea | P 3, Temsr 3.1 — 3.3
TOMCKa, aHajm3a ul| P4, Temrr4.2,4.3
uHTepnperanuu uHopmarnuu | P 5, Temsr 5.1, 5.2
u uHpopmanuonnsie | P 6, Tema 6.1
TEXHOJIOTHH I BeInojHeHus | P7, Temsr 7.1, 7.2
3a1a4 npodeccHoHATEHOM
JIEATEITbHOCTH

OK 04. O¢ddextusno | P 3, Tema 3.3
B3aMMO/ICHCTBOBATh u| P4, Tema 4.3
pabotatb B KOJUIGKTHBE U
KOMaH/Ie

OK 07. CopeiictBoBath | P 6, Tema 6.1
COXPAaHEHHIO  OKpPYXKaIoIeu
Cpelbl, pecypcocOepexeHHIO,

IPUMEHSTh 3HaHUS 00
U3MEHEHHN KJIMMara,
IIPUHIUIIBI OepeXIIMBOTO

IpOU3BOJCTBA, 3(P(HEKTUBHO
JIECTBOBATh B YPE3BbIYANHBIX
CUTYalUsIX
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1. ITacnopT ¢oHAA OLIEHOYHBIX CPEACTB

1.1 ObsacTh NPpUMeHEHUA

®onn oneHouHbIX cpenactB (namee — @OC) il TEKYIIETO KOHTPOJS yCIEBAEMOCTH M
IIPOMEKYTOYHOM aTTECTAlMM IpeJHA3HAYeH Ul OLICHWBAHUSA 3HAaHUM, YMEHWH, YPOBHSA
chOpMUPOBAHHOCTH  KOMIETEHIMH  oOywaromuxcs 1o  cnenuansHoctd  40.02.04
IOpucnpyaenuusi, o TMCUUIUINHE «Xumusay.

®OC cocraBnen Ha ocHoBe @I OC COO/ ®IOC CIIO, pabouedt mporpaMMbl
JUCLUIUIAHBL «XUMus».

[IpomexyTouHas  arrectaqusi [0  JUCLHUILTUHE

npenycMoTpeHa B (opme

QG GepeHIIMPOBAHHOTO 3a4eTa.

1.2 Tliianupyemblie pe3yJbTaThl 0CBOCHUS Y4eOHOH M CHUIITUHBI.

®OC mo3BonsteT OIICHUTH PE3YIbTAaThl OCBOCHUA y‘Ie6H0fI JUCHUIIIIMHBI B COOTBCTCTBHUH

¢ TpeOOBaHMUAMHU paboYeil MPOTrpamMMBl.

Kon IIK,OK O0mme pe3yabTaTbl JAucuMIvIMHapHble Pe3yJIbTAThI
OK 01. Beibupats | B 4acTH TPYIOBOIO | - BIAJETh CUCTEMON XWMHUYECKUX
Croco0bl  pPELICHUs | BOCIIUTAHMSL: 3HaHUM, KOTOpas  BKJIIOYAET:
3aj1a4 - TOTOBHOCTb K  TpYAY, | OCHOBOIIOJIAral0IIKE MIOHSTHS
npoeCCHOHATBHOM | OCO3HAHHE LEHHOCTH | (XUMUYECKUH  3JIEMEHT, aTOM,
JeSTEIbHOCTH MacTepCcTBa, TPYAOIIO0HE; JIEKTPOHHAs 000JI0YKa aToMa, S-,
IPUMEHHUTEIBHO K |- TOTOBHOCTh K aKTHBHOU | P-, d-3JEKTpOHHBIE OpOHTAIH
Pa3IU4YHbIM JESITEIbHOCTH TEXHOJOTUYECKON | aTOMOB, UOH, MOJIEKYJIa,
KOHTEKCTaM U COLIMAJIbHON HANpPaBICHHOCTH, | BAJICHTHOCTb,

CIOCOOHOCTh ~ WHHIIMHUPOBATH,
IUIAHUPOBATh M CAMOCTOSTEIIHLHO

BBITTOJIHATH TaKyIo
JeSITeNIbHOCTD;

- UHTEpEC K pa3InyuHbIM chepam
npodeccnoHanbHOM
NeSITeTbHOCTH,

OBnazeHue  yHUBEpCaJIbHBIMU
Y4eOHBIMH  TTO3HABaTEIbHBIMU
JEUCTBUSAMMU:

a) 06a30BbIE JIOTUYECKHUE
JEUCTBUA:

- CaMOCTOSTEIBHO
(bopMynMpoBaTh u
aKTyallu3upoBaTh  IpoOiemy,

paccMaTpuBaTh €€ BCECTOPOHHE;
- YCTaHABJIMBATh CYIIECTBEHHBIN
NPU3HAK WIA OCHOBaHUA I
CpaBHEHHUS, KiacCUPHUKAIUU U

0000I1IeHHS;

- OTIpEIEISATh 1EH
JEATEILHOCTH, 3a/1aBaTh
rmapamMeTpsl M KpPUTEPHUM HX
JIOCTHKEHHS,;

- BBISBJIATH 3aKOHOMepHOCTI/I nu
MPOTHUBOPEUUS B

pacCMaTprUBACMBIX SABJICHUAX,

ANEKTPOOTPHULATEIBHOCTb,
CTENEeHb OKHUCIICHUS, XUMUYecKas
CBSI3b, MOJb, MOJISIPDHas Macca,
MOJISIDHBIA  00BEM, YTIIEPOAHBIN
CKeJIeT, (byHKIMOHATBHAS
rpynmna, pagdkal, H30MepHus,
U30MEPBI, TOMOJIOTUYECKUIN PSAI,
TOMOJIOTH, YTII€BOJOPOAbL,
KHCIIOpOJI- M a30TcojepiKaline
COEMHEHMUS, OHMOIOTHYeCKU
aKTHBHBIC BeIECTBa (YTJIEBOJBI,
KUPBIL, Oenku), MOHOMEp,
MOJIUMEP, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE
COCIMHEHUS, KPUCTAIMYECKast
pelieTka, TUIbl  XUMHUYECKHUX
peakuuin (OKHCITUTENBHO-
BOCCTAHOBUTENbHBIE, 3K30- U
SHAOTEPMUYECKUE, peakmumn
HOHHOTO  OOMEHa),  pacTBOp,
AJICKTPOJIUTHI,  HEDJICKTPOJIHTHI,
3IEKTPOJIUTUYECKAS
JUCCOLAIus,
BOCCTaHOBUTEND,
XUMHYECKON
XUMHUYECKOE
TEOPUH W

OKHCIIUTEIb,
CKOpOCTh
pEaKInH,

paBHOBECHE),

3aKOHBl  (Teopus
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- BHOCHTH
JIEATEIIbHOCTD,
COOTBETCTBHE PE3yJIbTaTOB
LIEJIsIM, OILICHUBATh PUCKH
IMOCJIECTBUI AEATEIBHOCTH;

- pa3BHUBAThH KpEaTHBHOE
MBIIJICHHE  NPH  PEIICHUHU
KU3HEHHBIX TIPOOIIeM

0) 6a30BBIC HCCIIEIOBATEIHLCKUE
JICUCTBUS:

- BIIQJICTh HAaBBIKAMH Yy4eOHO-

KOPPEKTUBBI B
OLICHUBATh

XUMHUYECKOTO CTPOEHUs
OopraHMuyeckux Bemects A.M.
byrneposa, TEOpHUs
3JIEKTPOJIUTHYECKON
JUCCOLMAIMKY,  I[EPUOAUYECKUI
3akoH /I.J1. MeHnneneeBa, 3aKkoH
COXpaHEHUs Macchl),
3aKOHOMEPHOCTH,
CUMBOJIMYECKUN  A3BIK XHMUH,

(hakTONOTHYECKHE CBEICHUS O
CBOKMCTBaX, COCTaBe, MOJYYCHUH

HCCICA0BATCILCKOMN U |1 Oe30I1aCHOM HCIIOJB30BaHUH
MPOEKTHOM JIESITEIbHOCTH, | BAXKHEUIIIUX HEOPraHUYECKUX U
HaBBIKAMH pa3peleHus | OpraHMYeCKHUX BEIISCTB B OBITY U
npobem; MPaAKTUYECKOU JIeITEILHOCTH
- BBLISIBIATH MPUYUHHO- | YEJIOBEKa;
CIIeICTBEHHEBIC CBSI3U U | - YMETh BBIABJIATH XapaKTEpHbIC
aKTyaJIU3UpPOBAThH 3a1avy, | IpU3HAKU i B3aMMOCBSI3b
BBIIBHUIaTh TUTIOTE3Y €€ | U3yYEHHBIX TMOHITHHI, TPUMEHSITh
peuieHusi, HaXOAUTh ApPryMEHThI | COOTBETCTBYIOLIME IOHATUS TPU
JUISL  JTOKa3aTeIbCTBA  CBOUX | OMMMCAHUU CTPOCHUSI U CBOWMCTB
YTBEPKJICHH, 3a7aBaTh | HEOPraHUYECKUX n
rapameTpbl u KPUTEPUU | OPraHUYECKUX BEIIECTB U HX
pelIeHHUS; MIPEBPAILICHUI; BBISIBIATH
- aHAIM3WPOBATh MOJIYYCHHBIC B | B3AUMOCBSI3h XHMUYECKHUX
xoJie peuieHust 3aJla4yy | 3HaHUM c MMOHATUSIMH "
pe3yJbTaThI, KPUTUYECKH | TIPEICTABICHUSIMHU JIPYTUX
OLICHUBAaTh HX JOCTOBEPHOCTH, | €CTECTBEHHOHAYUYHbBIX
MPOTHO3UPOBATh HW3MEHEHUE B | MPEIMETOB;
HOBBIX YCJIOBHSIX; - YMETh HCITOJIb30BaTh
- YMETh TEPEHOCUTh 3HAHUS B | HAMMEHOBAHMS XAMUYECKHUX
MM03HABATEJIbHYIO U | COEAMHEHUN  MEXJIyHapOJIHOTO
MPAKTUYECKYIO o0yacTu | corosza TEOPETUUECKOU H
KH3HEACITCILHOCTH; MPUKIIATHOU XHUMHH n
- YMETh MHTETPUPOBATh 3HAHUS | TPUBUAIBHBIE Ha3BaHUS
u3 pa3HbIX MPEAMETHBIX | BAKHEUIIUX BEIIECTB (ITUJIEH,
o0JacTen; aneTuieH, TrauIepud, (eHodn,
- BBIIBUTaTh HOBBIE HJEH, | OpMaIbAETU, YKCYCHast
npeJiaraTh OpUTHHAJIBHBIC | KUCIIOTA, TJWIWH, YrapHbId Tas,
MOAXO/bI U PELICHUS; YTIIEKUCIIBIN ras, aMMUaK,
- CIIOCOOHOCTE HX | TallleHas H3BECTh, HeraieHas
HUCIIOIb30BaHUS B | I3BeCTh, TMHUThEBas coJa M|
MO3HABATEIbHON M COLIMAJIBHOW | IPYTHX), COCTaBISTH (OPMYJIbI
MpaKTHKE. HEOPTraHUYECKUX u
OpPTraHUYECKUX BEIIECTB,
ypaBHEHUS XAUMHUYECKHUX
peakmuii, OOBACHIATh MX CMBICT;
MOATBEPK1aTh XapaKkTepHbIE
XHMHYSCKHE CBOMCTBA BEIICCTB
COOTBETCTBYIOIIMMH
OKCTICPUMEHTAMH ¥ 3alHUCSIMHU
ypaBHEHUU XUMHYECKHUX
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pEeaKIHnii;

- yMETh yCTaHaBJIUBATh
MPUHAIICKHOCTh H3YYCHHBIX
HEOPraHUYeCKUX u
OpraHUYECKHUX BEILIECTB K
onpeIeICHHBIM Kjaccam u
rpyImmam COCIUHCHUM,
XapakTepu30BaTb HX COCTaB U
BaKHEHIIIIE CBOMCTBA;

OIPEICTSITh BHUJBI XUMHYECCKUX
cBsi3el (KOBaJeHTHAas, WOHHA,
MEeTaJUIM4ecKasi,  BOJOPOJIHAs),
THIBI KPUCTAJUTMYECKUX PELIETOK
BELIECTB; KJ1accu(uIupoBaTh
XMMHYECKHE PEaKIHH;

- chopMupoBaTH MpEACTABICHUS:
0 MaTepHaJbHOM €IMHCTBE MHpa,
3aKOHOMEPHOCTSX u
[I03HaBa€MOCTHU SIBIICHUI
IPUPOJIBI; O MECTe M 3HAYCHUH
XHMHH B CHCTEME €CTECTBCHHBIX
HayK ¥ ee poiu B 0OecleYeHUH

YCTOWUYHBOTO pa3sBUTHUA
YelI0BEYECTBRA: B pEIlIeHUuU
npo0iem 9KOJIOTUYECKOH,
SHEPreTHYEeCKOW M MHUILEBOU
0€30MacHOCTH, B Pa3BUTUHU

MCIUILINHBI, CO31aHUHN HOBBIX
MaTCpuaioB, HOBbBIX HCTOYHHKOB

SHEPTHH, B oOecrieueHnu
paIroHaIBHOTO
NPUPOJONOIB30BAHMS, B

(hopMUPOBAHUN MHPOBO33PECHHS
U o0Iel KyJabTypbl YeJIOBeKa, a
TaKke HKOJIOTUYECKU
00OCHOBaHHOTO OTHOILEHHS K
CBOEMY 3/I0POBBI0 M IIPUPOIHOMN
cpene;

- BJIQJETh CUCTEMON XUMUYECKUX
3HAaHMH, KOTOpas  BKJIIOYAET:
OCHOBOTOJIararolme MTOHSTHS
(IOTIONIHUTENIBHO K CHUCTEME
MOHATHM ©0a30BOr0  YpOBHA) -

U30TOIIBI, OCHOBHOE U
BO30YKJIEHHOE COCTOSIHHE aTOMa,
THOpUIU3AIHS aTOMHBIX
opbuTanei, xumudeckas cBsizb ("
" m "", KpaTHble  CBS3HM),
MoJIIpHast KOHIEHTpaLus,
CTPYKTypHast dopmymna,
HU30MEpHUs (cTpykTypHas,
reoMeTpHUECKas (umc-TpaHc-
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M30MepHsl), THUIBl XUMHYECKHX
peakuuii (roMo- U TeTEPOTrEeHHBIE,
oOpaTuMble H HEOOpaTUMBIC),

pacTBOpPLI (MCTUHHBIE,
JMCIIEPCHBIE CHCTEMBI),
KPUCTaJIOTHAPATEI, CTETeHb
JMCCOLIMALIUH, UIEKTPOIIN3,
KPEKUHT, pU(GOPMHUHT); TEOPHH H
3aKOHBI, 3aKOHOMEPHOCTH,
MHPOBO33PEHUYECKHUE 3HaHUS,

JeXKalmmne B OCHOBE ITOHMMAaHUS
OPpUIUHHOCTU U CHUCTCMHOCTU
XUMHUYCCKUX HBJ'IeHHfI,
COBpPCMCHHBIC NPCACTABIICHUA O
CTPOCHHHU BCUICCTBA HA aTOMHOM,

MOJIEKYJIIPHOM u
HAJMOJIEKYJISIPHOM YPOBHSIX;
MPEACTABICHUS O MEXaHU3Max
XUMHUYECKUX peaKuuit,
TEPMOJIMHAMUYECKUX n

KHMHCTUYCCKNX 3aKOHOMCPHOCTAX
UX TPOTEKAHHS, O XHUMHYECKOM
PaBHOBCCHUH, AUCHICPCHBIX
cucremax, (hakTOoJIOTHYECKHE
CBEIICHUS O CBOMCTBAaxX, COCTaBe,
HOJy4YEeHUHU u 0e30ImacHOM

HCII0JIb30BAHUH BaKHEHIITNX
HEOPraHUYECKUX n
OPraHUYECKUX BEIIECTB B OBITY U
MPaKTUYECKOU JIeSITETLHOCTH
YyeloBeKa;  OOIIMX  Hay4yHBIX
NPUHIUIIAX XHUMHYECKOTO

MpOW3BOJICTBA  (Ha  MpuUMepe
IPOM3BOJICTBA CEPHOW KHCIIOTHI,
aMMHaKa, MeTaHoJIa,
nepepaboTku HEDTH);

- YMETh MPOBOJUTH PACUETHI 10
XUMHYECKUM  GopMylnaM U
yYpaBHEHHSIM XUMHAYECKUX
peakuuii ¢ HCIOJIb30BaHUEM
¢u3nuecKkux BeNUYMH (Macchl,
o0beMa  ra3oB,  KOJIHMYECTBa
BEILIECTBA),  XapaKTEPHU3YIOIIUX
BEIIECTBA C  KOJUYECTBEHHOMN
CTOPOHBI: pacueTsl o
HaXO0XKJICHUIO XUMUYECKOH
(bopMyInbl  BEIECTBA; PacyeThl
Maccel  (0ObeMa,  KOJIMYecTBa
BEIIECTBA) MPOJAYKTa peaKkluu,
€CJIM OJHO U3 UCXOJHBIX BELIECTB
JaHO B BHUJAE pacTBopa C
ONPEACICHHON MAacCOBOM J0JIE
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pPacTBOPEHHOTO BEIIECTBA  HJIH
aHO B n30BITKE (numeet
NPUMECH); pacyeTbl MacCOBOU
Win O00bEMHOM JOJM BBIXO/A
NPOAYKTa  PEaKIMH;,  PacueThl
TEIUIOBOTO 3(deKkTa peakuuid,
00BEMHBIX OTHOIICHUH Ta30B;

- YMETh BBISBJISATH XapaKTEPHBIC
NPU3HAKH u B3aUMOCBSI3b
W3YUYCHHBIX MMOHSITHU, IPUMCHSTh
COOTBETCTBYIOIIME IOHITUS TPU
ONHCAaHUKU CTPOCHUS U CBOWCTB

HEOPraHM4YeCKUX u
OPraHMYECKUX BELIECTB U HUX
IpEBPALCHUH; BBISIBIISATh
B3alMOCBS3b XUMUAYECKUX
3HaHUH ¢  MOHATUAMU U
IPEJICTaBICHUSIMU JIpyTUX
IPEeIMETOB VTSI Oonee
OCO3HAaHHOTO  IIOHUMaHUA U
00BsICHEHUS CYILLIHOCTH
MaTepHaJIbHOIO E€IMHCTBA MUDA;
UCIIOJIb30BaTh CUCTEMHbIE
XUMHUYECKHE 3HaHUSA e
OOBSICHEHUS! U MPOTHO3UPOBAHUS
SIBJICHUH, HUMEOIUX
€CTECTBEHHOHAYUYHYIO IPUPOLY;

- yMeTh UCIOJIb30BATh
HaUMEHOBAHUS XUMHAYECKUX
COEMHEHUN  MEXIyHapOJHOIO
CO103a TEOPETHYECKOU 51
NPUKJIIATHOM XUMHU U

TPUBUAJILHBIC HA3BAaHUS BEIIECTB,
OTHOCSIIIUXCA K  H3Y4YECHHBIM
KJIaccam OpraHUYECKUX u
HEOPraHMYECKUX  COCIUHEHUM;
HCIIOJIb30BaTh XUMHUYECKYIO
CUMBOJIMKY Il  COCTaBIICHHS
dbopmyn HEOPTraHUYECKUX
BEIIECTB,  MOJICKYJSIPHBIX U
CTPYKTYPHBIX (pa3BepHYTHIX,
COKpAIIEHHBIX ¥  CKEJETHBIX)
(hopmMyn OpraHMYECKUX BEIECTB;
COCTaBIIATh yYpaBHEHUS
XUMHUUYECKUX peakumit 51
packpbiBaTb ~ MX  CYIIHOCTb:
OKHCIIUTEIBHO-

BOCCTAaHOBUTEIBHBIX peakuuit
IIOCPEICTBOM COCTaBJICHUS
JIEKTPOHHOrO  OajaHca  3TUX
peaKkuuii;  peakuuii ~ MOHHOTO
o0OMEHa NyTeM COCTaBJIEHUS HX
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IIOJIHBIX U COKPAIEHHBIX MOHHBIX
YPaBHEHUH; peakLMUi TUAPOIN3aA,
peakuii KOMIUIEKCOOOpa30BaHUs

(Ha npuMepe
TUJPOKCOKOMIIJIEKCOB IIMHKA U
ATIOMUHHUS); MOATBEPKIATh
XapaKTepHbIC XHUMHUYECKHE
CBOMCTBA BEIIIECTB
COOTBETCTBYIOLIUMH
SKCIEPUMEHTAaMH U 3alHUCIMHU
ypaBHEHUH XHUMHYCSCKHX
peaKLHnii;

- yMeTb  KJacCU(PHUIMPOBATh
HEOPraHUYECKHe U OPraHUYeCKue

BELIECTBA u XUMUYECKUE
peakuuu, CaMOCTOSATEIBHO
BBIOUPATh OCHOBaHUA u
KPUTEPHH U  KJIACCH(PHUKAINN
U3y4aeMbIX XUMHUYECKHAX
00BEKTOB; XapaKkTepu30BaTh

COCTaB M Ba)XHEHIIME CBOWCTBA
BEILECTB, IPUHAISKAIIHUX K
ONpeseNieHHbIM  KjaccaM |
rpynmnaM CoeAMHEHUH (IpoCThIe
BEIIECTBA, OKCUJIbl, TUAPOKCUIBI,
COJIM; YIJIEBOJOPOJbI, IPOCTHIE
3¢upsl, CIIUPTBHIL, (deHobl,
aJbJIETH/Ibl, KETOHBI, KApOOHOBHIE
KUCJIOTBI,  CJIOXHBIE  D(UPHI,
KUPBIL, YTJIE€BOBL, aMUHBI,
aMHHOKUCIIOTEI, Oenkn);
NPUMEHATh 3HAHUS O COCTABE U
CBOMCTBAxX BEIIECTB st
SKCHEPUMEHTAIIBHOW  MPOBEPKHU
TUIOTE3 OTHOCHUTEJILHO
3aKOHOMEPHOCTEN  IPOTEKaHUs
XUMHUYECKUX peakuui "
POTHO3UPOBAHUS
BO3MOKHOCTEN 150,
OCYILIECTBIICHMS;

- yMeThb TMOJTBEpPXAaTh Ha
KOHKPETHBIX IIPUMEPAX XapakTep
3aBUCUMOCTH PEaKIMOHHON
CIIOCOOHOCTH OpraHUYECcKUX
COCMHEHUN OT KpPAaTHOCTH H
TUna KoBajgeHTHOW cBsa3u (" " u
""), B3aMMHOT'O BIIMSIHUSI aTOMOB
U Tpynn aToOMOB B MOJEKYJaxX; a

TaKKe oT 0COOCHHOCTEH
peanuzanuu pa3IMYHBIX
MECXaHHU3MOB HpOTeKaHI/ISI
peakuuii;
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- YMETb XapaKTepu30BaTh
3JIEKTPOHHOE CTPOCHHE aTOMOB
(B OCHOBHOM M BO30YXICHHOM
COCTOSTHUM ) U MOHOB XHMHUYECKUX
sneMeHToB 1 - 4 mepuonoB
Ilepnonnueckoin cucremst JI.M.
MenzeneeBa U HX BaJICHTHbBIC

BO3MOXKHOCTH, UCTIONb3YS
TOHSTHS "s", "p", "d-
JNEKTPOHHbIE" opbuTanu,
JHEPreTUYecKue YPOBHH;
OOBSICHATD 3aKOHOMEPHOCTH

U3MEHEHUs CBOMCTB XMMHMYECKHX
JJIEMEHTOB U 00pazyeMbIX HMU
COEJAMHEHUIl 1O mepuojaM U
rpynnam;

OK 02.
Hcnonp3oBathb
COBpPEMEHHBIE
CpeacTBa MIOMCKa,
aHaiM3a u
WHTEPIIPETAIAN
uHpopmanuu u
MH(pOpPMalLlMOHHbIE
TEXHOJIOTHH JUTSE
BBIMIOJTHEHUS  3a4ay
npodeccuoHanbHOM
JeSTEIbHOCTH

B o0nactu 1EHHOCTH HAy4HOTO
MO3HAHUS:

- c(OpPMHPOBAHHOCTD
MHUPOBO33PCHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY
pa3BUTHSI
00111eCTBEHHOMN
OCHOBAaHHOTO  HAa  JHMAJIOre
KYJIBTYD, CIOCOOCTBYIOIIETO
OCO3HAaHHMIO CBOETO MeCTa B
MOJIUKYJIBTYPHOM MHUPE;

- COBEPIIICHCTBOBAHUE SI3BIKOBOM
YU YUTATEJIbCKOM KYJIbTYPhl Kak

YPOBHIO
HayKu "
MIPAKTHKH,

cpexacrtsa B3aUMOJIEHCTBHS
MEXAy JIIOJbMU U T03HaHUS
MUDA;

- OCO3HAHME LIEHHOCTH HAYYHOU
JEeATEIbHOCTH, TOTOBHOCTb

OCYIIECTBJIATh IPOEKTHYIO U
HCCIIEIOBATENBCKYIO
JEATEIIbHOCTh MHINBUIYAIIBHO U
B IpyMIeE;

OBnageHue  yHUBEpCAJIbHBIMU
y4eOHBIMA  TTO3HABATEJIbHBIMU
JIEUCTBUSIMU:

B) paboTa ¢ uHpopMmaruei:

- BJIaJICTh HaBBIKAMU IOJyYECHHUS
nH(pOpMallUd U3 HCTOYHUKOB
pa3HbIX THUIIOB, CAMOCTOSITEIBHO
OCYIIECTBIISITh TTOWCK, AaHAJMN3,
CHCTEMaTHU3alUI0 U
UHTEpIpeTaluio  HuHbOpMaluu
pa3NUyHBIX BHJIOB U (opM
MPEICTABIICHHS,

- CO3aaBaThb TCKCThI B

- yMeTb  IUJIAaHUPOBaTb |
BBITIOJIHSATH XAMHYECKHI
SKCIEPUMEHT (mpeBparteHus
OpPraHUYeCKUX  BEUIECTB NP
HarpeBaHuM, MOJIYYEHUE STUIICHA
M  U3YyYECHHE €ro  CBOWCTB,
KAUeCTBEHHbIE  pEakluu  Ha

QJIBJICTU/IBI, KpaxMal, YKCYCHYIO
KUCJIOTY; JleHaTypauusi OelIKoB
Opd  HArpeBaHWHW,  IIBETHBIC
peakuuu  OenKoB;  IPOBOJUTH
peakiuu  MOHHOrO  OOMeEHa,
OlpeNeNiATh  Cpeay  BOAHBIX
pacTBOpOB, Ka4eCTBEHHBIC
peakuuu Ha cyiabdar-, kKapOoHaT-
W XJOpHI-aHUOHBI, HAa KaTHOH
aMMOHUS; pelarb
OKCIEPUMEHTAIbHBIE 337a4ll IO
TeMam "Meramib" u
"HemeTamisl") B COOTBETCTBUHU C
MpaBUIAMHA TEXHUKA
0€30MacHOCTH MpH OOpaLIeHUHU ¢
BELIECTBAMH U JIaOOPaTOPHBIM

o0opy/noBaHUEM; TMPEICTaBIATh
pe3yJIbTaThI XAMHYECKOTO
JKCIIepUMeHTa B (opme 3amucu
YpaBHEHUH  COOTBETCTBYIOLIUX
peakiuii ¥ QopMyIUpOBaThH
BBIBOJIBI HAa  OCHOBE  JTHX
pe3yJIbTaToOB;

- YMETh aHaJIM3UPOBATH
XAMHYECKYIO uH(pOpMAaIIUIO,
MOJIy4aeM Yo u3 pa3HbIX

HUCTOYHUKOB (CPEICTB MacCOBOM
nHpopmanuu, cetb MHTEpHET U

Apyrue);
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pa3nuyYHbBIX Qopmarax ¢ y4yeToM
Ha3HaueHUs wWHQOpMAIMH U
LIEJIeBOM ayAUTOPUU, BBIOHpAs

ONTUMAJIbHYIO bopmy
IIPEJCTABICHUS u
BU3yallu3aluy;

- OLIEHUBaThb JJOCTOBEPHOCTbD,
JIETUTUMHOCTh MH(OpMAIUHY, €€
COOTBETCTBUE  IPaBOBBIM U
MOpPaJIbHO-3THYECKUM HOpMaM;

- HCIOJIb30BaTh  CPEICTBA
MH(POPMALIMOHHBIX u
KOMMYHHUKAI[MOHHBIX
TEXHOJIOTUU B peleHuu
KOT'HUTUBHBIX,
KOMMYHHUKATHBHBIX u
OpraHu3allMOHHBIX  3a7a4 ¢
coOIroieHEM TpeOOBaHUI
3PrOHOMHUKH, TEXHUKH
0€30I1aCHOCTH, TMTUEHBI,

pecypcocOepekeHnsi, TPaBOBBIX
U OTUYECKHX HOPM, HOPM
MH(POPMAIIMOHHOM
0€e30I1aCHOCTH;
- BJIQJICTh
pacrio3HaBaHusl U
nH(pOpMaIuy,
nH(pOPMAITMOHHOM
0€30MaCHOCTH JIMYHOCTH.

HaBbIKaMU
3aIIUThI

- BJIAJETh OCHOBHBIMH METOJIaMH
Hay‘-IHOI‘O IIO3HAHUS BCIHICCTB H
XUMHUYECKHUX SIBJIEHUI
(mabmronenwue, U3MEpCHHE,
9KCICPUMEHT, MOJICITUPOBAHHE);

- YMETb MPOBOJUTH PACUYETHI IIO

XUMHYEeCKUM  (dopMmynaMm U
YpaBHEHUSM XUMHYECKHX
peakuuii C  HCIOJIb30BAHHEM
(busznuecKux BEJIMYMH,
XapaKTepU3YIOIIUX BEIIeCTBa C
KOJINYECTBEHHOHU CTOPOHBI:
Macchl, oObemMa (HOpMaJbHBIE
yCIIOBHSI)  Ta30B, KOJMYECTBa
BEIIIECTBA; HCIIOJIb30BaTh

CUCTECMHBIC XHMMHNUYCCKHUC 3HAHUA

JUIs  TPUHATHS ~ pELIeHud B
KOHKPETHBIX KU3HEHHBIX
CUTYyalHUsX, CBSI3aHHBIX c
BEILIECTBAMU U MX IIPUMEHEHUEM;
- YMETh CaMOCTOSITEIIEHO
IUIAHUpOBaTb M INPOBOAMTH
XUMHAYECKHH 9KCHIEPUMEHT
(mosyueHue U U3ydeHHUE CBOWCTB
HEOPraHMYECKUX u
OpraHUYEecKuX BEIIIECTB,
Ka4eCTBEHHBIC peakuuu
YTJIEBOAOPOIOB pas3IUYHbIX
KJIACCOB M KHCIIOPOICOACPIKALIIX
OpraHUYEeCcKuX BEILIECTB,
pelieHre  SKCIEePUMEHTAITBHBIX
3a1a4 o pacro3HaBaHUIO
HEOPTaHUYECKUX u
OpPraHMYeCKUX  BEIIECTB)  C
coOIroieHNEM MpaBuJI
O6e3omacHoro  oOpamieHuss ¢
BELIECTBAMH U JIaOOpaTOPHBIM
o0opynoBaHueM,

dbopmynupoBaTh enu

UCCIIEJIOBaHMSI, TIPEIOCTABIATh B
paznuuHoOil (opMe pe3yNbTaThl
SKCIIEPUMEHTA, aHAJM3UPOBATh U
OICHUBATHb UX NOCTOBECPHOCTD,

- YMETH OCYILIECTBJIATH
LeJICHAPaBJICHHbBIN TIOUCK
XUMHYECKOH  uHpOpManuu B
Pa3INIHBIX HCTOYHHUKAX

(HayyHass u  y4yeOHO-Hay4Has
JUTEpaTypa, CPeACTBAa MacCOBOM
uHpopmanuu, cetb VHTepHET U
Ipyrue), KPUTHYECKH
aHAJIM3UPOBATh XUMHUYECKYIO
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nHpopManuo, TmepepadaThIBaTh
ee i HCIIOJIb30BaTh B
COOTBETCTBUM C IIOCTaBJICHHOM
yueOHoI 3a/1a4eii;

- BIIQJAETh CHCTEMOM 3HAHMU O
METOJIaX HAYYHOTO IIO3HAHUS
SIBJICHUH TIPUPO/IBI,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX
HayKax U YMCHHSIMHU TMPUMCHSTH
9TH 3HAHUS npu
AKCTIIEPUMEHTAIBHOM
HCCIIEIOBAHUN BEIIECTB H IS
00BACHEHUS XAMHUYECKHUX
SIBJICHUM, MMEIOIIMX MECTO B
IpUPOJIE MPaKTUYECKON
JEATEIbHOCTH 4YeJOBEKa U B
ITOBCEIHEBHOM JKU3HU.

OK 04. DddexTuBHO

B3aUMO/ICHCTBOBATh

u paboTaTh B
KOJIJICKTHBE u
KOMaH/1e

- TOTOBHOCTb K CaMOpPa3BUTHIO,
CaMOCTOSITEJIBHOCTH U
CaMOOIIPEIEIICHHUIO;

-OBJIaJICHUE HaBBIKAMH Yy4eOHO-
HCCIIEA0BATENIBCKOM, MPOEKTHON
U COLIMATIbHOW JEATEIIBHOCTH;

OBnazneHue  yHHMBEpCaJIbHBIMU
KOMMYHUKaTUBHBIMHU
JNENCTBUSAMMU:

0) COBMECTHasl IeATEIbHOCTb:

- IIOHHMAaThb MW HCIOJIL30BATh
MperMyIIecTBa KOMaHIHOH U
WHJIMBUIYAJIbHOU PaOOTHI;

- MPUHUMATh IEIU COBMECTHOU
NESTEIIbHOCTH, OPTraHW30BBIBATH
Y KOOPJAWHUPOBAThH JEUCTBUSA MO
ee JIOCTIDKEHHIO: COCTaBJIATh

IJIaH JCUCTBUM, DPACIpEreaTh
poim €  Y4e€TOM  MHEHUU
Y4aCTHUKOB o0cyX1aThb
pe3yabTaThl COBMECTHOM
paboTHI;

- KOOPAMHHUPOBATH U BBIOIHATH
paboTy B YCIIOBUSIX PEAIBHOTO,

BHUPTYaJIbHOTO "
KOMOMHHPOBAHHOTO
B3alMOJEICTBHYS;

- OCYILECTBJISATh MO3UTHUBHOE

CTpaTeTHYeCcKoe TIIOBEJCHUE B
Pa3IMIHBIX CUTYaIUsX,
NOpOSIBJISATH  TBOPYECTBO U
BOOOpakeHue, OBITh
WHHULUATHBHBIM

OBnaneHue  yHHMBEpCaJIbHBIMU
PeryasTUBHBIMH JI€HCTBUAMMU:

- yMeTb  IUIAHUPOBAThb U
BBINOJIHATh XUMHUYECKHH
SKCIIEPUMEHT (npeBparteHus
OpPraHUYeCKHUX  BEIIECTB  IpHU

HarpeBaHuM, NOJyYEHUE ATUIICHA
U M3y4eHHE €ero  CBOIICTB,
Ka4eCTBEHHBIE  PEAaKIHH  Ha
aJIbJIETU/BI, KpaxMall, YKCYCHYIO
KHUCJIOTY; JleHaTypanusi OeiIKoB
OpU  HArpeBaHWHU,  LIBETHBIE
peakuun  O€NKOB;  IPOBOAMTH
peakuud  HMOHHOTO  oOMeHa,
ONpeAensiTh  CpeAy  BOJHBIX
pacTBOPOB, KayeCTBEHHbBIE
peakuuu Ha cyinbdar-, kKapOoHaT-
U XJIOpUJ-aHUOHBI, Ha KaTHOH
aMMOHWUS; pemarpb
9KCHEPUMEHTAIbHbIE 33JaYl IO
TeMaM "Metansr" u
"HemeTaimibl") B COOTBETCTBUU C
npaBUIaMu TEeXHUKU
0€30MMacHOCTH IpU OOpalIeHUH C
BEIIECTBAMH M JIAOOPAaTOPHBIM

o0opyIOBaHUEM; TIPENICTABIIATH
pe3ynbTaThl XUMHUYECKOTO
JKCIIEpUMEHTa B (opme 3ammcu
YPAaBHEHHI  COOTBETCTBYIOIIMX
peakuuii U GOpMyJIHUPOBATH
BBIBOJBI Ha  OCHOBE  OJTHUX
Pe3yJIbTaTOB;

-yMETb CaMOCTOSITEJIBHO
IUIAaHUPOBaTh U TPOBOJUTH
XUMHUYECKHH 9KCIIEPUMEHT
(mosmydeHne M M3y4eHHUEe CBOWCTB
HEOPraHNYeCcKuX u
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T) TpUHATHE ceOs W JPYTrux | OPraHUYeCKuX BEIIECTB,
JIIOJEH: KaueCTBCHHEIC peakuuu
-  [pUHUMAThb  MOTHBBl U | YIJIEBOJIOPOAOB pa3IMYHbIX
apryMEHTBI JAPYTHX JIOAEH IMpH | KJIACCOB U KUCIOPOICOIEPKAIINX
aHanmse pe3yJbTAaTOB | OPraHUYECKUX BEIIECTB,
NeSTENIbHOCTH, pelIeHne  KCIEePUMEHTAIBHBIX
- TpU3HaABaThb CBOE MpaBO U | 3a1ad o pacro3HaBaHUIO
MpaBo  JAPYruxX JIIOJed  HA | HEOPraHUIECKHX u
OIHUOKH; OpPraHUYECKUX BEIIECTB) c
- pa3BuUBaTh  CIIOCOOHOCTH | COONIO/IEHUEM MIpaBUI
MOHMUMAaTh MHP C TO3UIMU | Oe30macHOro  o0palieHust ¢
JPYroro 4eloBeKa; BEIIECTBAMH U  J1a0OpPaTOPHBIM
obopynoBaHUEM,
(hopMynupoBath e
UCCIIEJIOBAHMSI, TIPEOCTABIATh B
paznu4HON Qopme pe3yabTaThl
JKCIIEPUMEHTA, aHAJM3UPOBATh U
OIICHUBAThH X JIOCTOBEPHOCTb.
OK 07.| B obmactu  3KOJOTHYECKOTO | - chOPMUPOBATH MPEACTABICHUS:
CopelicTBOBATH BOCITUTAHUS: 0 XHMHUYECKOM COCTaBJISIOLICH
COXPaHEHHUIO - c(OPMUPOBAHHOCTh | €CTECTBEHHOHAYYHOW  KapTHUHBI
OKpY’KalOIIeH CpelIbl, | AIKOJIOTHIECKOM KYJBTYPBI, | MUPA, POJI XVUMHH B TO3HAHUHU
pecypcocOepexeHuIo, | IOHUMaHKe BIIUSTHUS | SIBJICHHI IPUPOJIBI, B
NPUMCHSTh  3HAHUS | COIMATBLHO-IYKOHOMHUYECKUX (GOpMHUPOBAaHHHM  MBIIUICHUS U
00 M3MEHEHUU | IPOIIECCOB HA  COCTOSIHHE | KyJIbTYpBI JUYHOCTH, ee
KJIMMaTa, TMPUHLIUIBI | IPUPOJHOH M COLMAIBHOW | QYHKIIMOHAJIBHOW TPAaMOTHOCTH,
OepexIINBOro Cpelbl, OCO3HAHUE TI00AIBHOTO | HEOOXOMUMOM  JUIsl  pelIeHus
IPOM3BOJICTBA, Xapaxrepa IKOJIOTHYECKUX | TIPAKTHUECKUX 3a1a4 "
3 pexTrBHO npobem; 9KOJIOTUYECKH  0OOCHOBAaHHOTO
JIEHCTBOBATH B - TUTAHUPOBAHKE U | OTHOIICHUSI K CBOEMY 3/I0POBBIO
Ype3BbIYaHBIX OCYILIECTBJIEHUE JECUCTBUW B | U IPUPOIAHOM CPEE;
CUTYaIHsiX OKpY’KalolIel cpele Ha OCHOBE | - yMeTh COOJIOJaTh TIpaBMIIa
3HaHHUA [eNedl  yCTOMYMBOIO | SKOJIOTHYECKH IIeIeCO00pa3sHOro

pa3BUTHS YEJIOBEYECTBA;
AKTUBHOE HEIPUITHE JIEHCTBUM,

MIPUHOCSIINX Bpen
OKpY>Karolleu cpere;

- yMEHUE  IPOrHO3UPOBATH
HeOJIaronpusiTHbIE
JKOJIOTUYECKHE  IOCIEACTBUSA
NPEINPUHUMAEMbIX  JEHCTBUMH,
MpeAOTBPAIIATh UX;

- pacuiMpeHue OTIbITa
JEATEIbHOCTH  DKOJOTMYECKON
HaIlpaBJIEHHOCTH;

- OBJIaJICHUE HABBIKAMH y4eOHO-
HCCIIEIOBATENIbCKOW, MPOEKTHOMN
U COLIMAJIBbHOHN AeSTSILHOCTH.

MOBE/ICHNUS B OBITY U TpPYAOBOI
NeATETbHOCTH B LETsAX
COXpaHEHHUs CBOEr0o 3J0pPOBbS U
OKpY>Karoller MpUpOIHON CPEBI;

YUUTHIBATH OITIaCHOCTH
BO3JACUCTBUS Ha J)KHUBBIC
OpraHu3Mbl OIIPENCIIEHHBIX
BEIIIECTB, IMOHHUMAas CMBICTT
TOKa3aTels MpEeAEIbHON
JIONYCTUMOW KOHIEHTPAaIHH;

- YMETH IIPOrHO3UPOBATS,
AQHAIM3UPOBAaTh M OLECHHUBATH C
MO3UIHIN 3KOJIOTHYE€CKOM
0e30macHOCTH MOCJIEICTBHS
OBITOBOM ¥ TMPOU3BOJCTBEHHOU
eI TeIILHOCTH JeJIOBEKA,
CBS3aHHOM ¢  mepepaboTKoi
BEIIIECTB; HCIIOJIb30BaTh
MOJIyYEHHBIE 3HAHHUS IS
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NPUHATHAS TPAMOTHBIX pEIICHUI
npobiem B CUTYaLUsX,
CBSI3aHHBIX C XUMHEH;

- YMEThb OCO3HaBaTh OIIACHOCTb

BO3JICHCTBUS Ha YKUBbIE
OpTraHHu3MbI OMMpCACIICHHBIX
BEILECTB, MIOHUMas CMBICIT
TOKAa3aTelst MpEeAEIbHON

JIONYCTUMOW KOHIIGHTpAllMU, |
MOSICHATh Ha MPUMEPax CIOCOObI
YMEHBIICHUS U TPEIOTBPAIICHUS
WX BPEIHOTO BO3JCHCTBUA Ha
OpraHM3M YeJIOBeKa.

B pamkax nporpammsl

JIMYHOCTHBIE Pe3yJIbTAThI:

JIP 5. JleMOHCTpUPYIOIIMI TPUBEPKEHHOCTh K POJHOM KYJIbType, HCTOPUUECKON MAMSITH
Ha ocHoBe J00BU K Poaune, pogHoMy Haponay, MajoW pOJUHE, NMPUHATHIO TPaJULMOHHBIX
LIEHHOCTEH MHOTOHAllMOHAIBHOrO Hapoaa Poccuu.

JIP 9. Cobmoaroniuii v mporaralIupyoIi mpasuia 3JJ0pOBOTo U O6e30macHoro oopasa
JKU3HU, CIOPTa; MNPEeAyHnpexAaroluidi Ju00 MPeoaoNeBaIOIUN 3aBUCUMOCTH OT aJKOTOJIs,
TabaKa, NCUXOAKTUBHBIX BEILIECTB, a3apTHBIX UIp U T.J. COXpaHSAIOUUH ICUXO0JIOTHYECKYIO
YCTOMUYMBOCTh B CHTYaTUBHO CJIOKHBIX UJIM CTPEMUTEIBHO MEHSIFOUIUXCSI CUTYallUsX.

JIP 10. 3a0otsmuiics O 3alIUTe OKpY’Karolled cpeapl, COOCTBEHHONM U 4YyXKOM
0e30MacHOCTH, B TOM YHuCIIe IIU(POBOH.

y4eOHON  TUCIMIUTMHBI

1.3 Buabl KOHTPOJISI © METO/AbI OLIEHKHU
KoHTpoJib 1 o11eHKa 0cBOeHMsl Y4eOH O JUCHUIJIMHBI 10 TEMaM

obyvaromumucs  popMUPYIOTCS

HanmeHnoBaHnue TeMm

Buab! 1 MeToabl OLlEHHBAHUS

Texkymmi KOHTPOJIb

HpOMe)KyTO‘lHaﬂ aTTeCTalusa

MeToabl IIpoBepsiemble MeToabl OLIEHKH IIpoBepsiemble
OLIEHKH KOMIIETEHI[HH, KOMIIETEHIINH,
JMYHOCTHBIE yMeHus,
pe3yJabTaThl 3HAHHSA
Tema 1.1. Crpoenue | [IpakTuuec- OK 01 JHuddepenuuponan- OK 01
aTOMOB XHMHYECKHUX | KH€ 3aJaHUs JIP 5,9,10 HBIM 3a4eT JIP 5,9,10
3JIEMECHTOB u | TectoBbie
npupoaa 3aJ]aHUs
XUMHYSCKOM CBSI3U
Tema 1.2. | IIpaktuuec- | OK 01, OK 02, | duddepenuupoan- | OK 01, OK 02,
Ilepuoanueckui KH€ 3aJaHus JIP 5,9,10 HBIM 3a4eT JIP 5,9,10
3akOH ®W Tabmuma | TecToBble
JI.M.Menneneena 3a/IaHUs
Tema 2.1. Tunsr | [IpakTnuec- OK 01 Huddepenuuponan- OK 01
XUMHYIECKUX KH€ 3aJaHus JIP 5,9,10 HBIM 3a4eT JIP 5,9,10
peakuui TectoBbie
3aJJaHUs
Tema 2.2. [IpakTruec- OK 01 Huddepenuuponan- OK 01
DNEKTpONUTHYEC-Kasl | KUE 3aJaHusl JIP 5,9,10 HBIM 3a4eT JIP 5,9,10
JUCCOIAITAS u| TectoBbie
MOHHBII 0OMEH 3aJJaHUs
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Tema 3.1. [Tpaktuuec- | OK 01, OK 02 | Huddepenuuposan- | OK 01, OK 02
Knaccudukanus, KH€ 3aJaHus JIP 5,9,10 HBIM 3a4eT JIP 5,9,10
HOMEHKJIaTypa u | TecroBbie
CTpPOCHHUE 3aaHus
HEOPraHUYECKHUX
BEIIIECTB
Tema 3.2. dusuko- [Tpaktnuec- | OK 01, OK 02 | Huddepenuuporan- | OK 01, OK 02
XUMHYECKHE KH€ 3aJ]aHust JIP 5,9,10 HBIHN 3a4eT JIP 5,9,10
CBOICTBa TecTtoBEIC
HEOPTraHUYECKHUX 3aaHus
BEIIIECTB
Tema 3.3. | IIpaktuuec- | OK 01, OK 02, | Huddepenuupoan- | OK 01, OK 02,
[IpousBoacTBO KUE 3aJaHus OK 04 HEIHA 3a4eT OK 04
HEOPTraHUYECKHUX TecToBrle JIP 5,9,10 JIP 5,9,10
BEIIIECTB. 3HAUCHUE H 3adaHus
OpUMEHEHHE B OBITY
Y Ha IIPOU3BOJICTBE
Tema 4.1. | Ilpaktruec- OK 01 Juddepenmuponan- OK 01
Knaccudukanus, KH€E 3aJ]aHust JIP 5,9,10 HBIHN 3a4eT JIP 5,9,10
CTpOEHHE u | TecroBbie
HOMEHKJIaTypa 3aJaHus
OpPTraHUYECKUX
BEILIECTB
Tema 4.2. CpoiictBa | [Ipaktuuec- | OK 01, OK 02 | Huddeperumporan- | OK 01, OK 02
OpraHNUYeCKUX KH€E 3aJ]aHust JIP 5,9,10 HBIN 3a4eT JIP 5,9,10
COCJIMHECHU I TecTtoBbIC

3aJaHus
Tema 4.3. [Tpaktuaec- | OK 01, OK 02, | Huddepenuuporan- | OK 01, OK 02,
Opranuueckue KM€ 3aJaHus OK 04 HBIY 3a4eT OK 04
BEIICCTBA B | TecroBrie JIP 5,9,10 JIP 5,9,10
JKU3HENIEITEIIbHOCTH 3aJaHus
YeI0BeKa.
IIpousBoacTBO U
MPUMEHEHUE
OpTaHHYECKHUX
BEIIECTB B
MIPOMBIIUIEHHOCTH
Tema 5.1. | IIpaktuuec- | OK 01, OK 02 | Huddepennuposan- | OK 01, OK 02
Kunernueckue KH€ 3aJaHus JIP 5,9,10 HBIM 3a4eT JIP 5,9,10
3aKOHOMEPHOCTH TectoBbie
MPOTEKaHUs 3aJaHus
XUMHYECKHUX
peaxkuuii
Tema 5.2. | IIpaktruec- | OK 01, OK 02 | Huddepenmuposan- | OK 01, OK 02
TepMoguHamMuyeCcKue | Kue 3a1aHus JIP 5,9,10 HBIM 3a4eT JIP 5,9,10
3aKOHOMEPHOCTH TectoBbie
MPOTEKaHUs 3aaHus
XUMHYECKHUX
peaKuuu.
PaBHOBecue
XUMHYECKHUX
peakuui
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Tema 6.1. | Ilpaktuuec- | OK 01, OK 02, | duddepenuuposan- | OK 01, OK 02,
HucnepcHsbie KM€ 3aaHus OK 07 HBII 3a4eT OK 07
cucteMbl U (akTopbl | TecToBbIC JIP 5,910 JIP 5,9,10
WX YCTOWYHBOCTH 3a/laHus

Tema 7.1. | Ilpaktuuec- | OK 01, OK 02 | Huddepenuuporan- | OK 01, OK 02
OGHapyxeHnue KHE 3aJaHusl JIP 5,9,10 HBII 3a4eT JIP 5,9,10
HEOPraHUYECKUX TectoBble

KaTHOHOB U aHMOHOB 3a/laHus

Tema 7.2. | Ilpaktuuec- | OK 01, OK 02 | Huddepenuuporan- | OK 01, OK 02
OGnapyxeHnue KHE 3a7aHus JIP 5,9,10 HBII 3a4eT JIP 5,9,10
OpraHUYECKUX TectoBble

BEIIECTB OTACIBHBIX 3a/laHus

KJIACCOB c

HCIIOJIb30BaHUEM

KauyeCTBEHHBIX

peakuui

41




2. OI[BHO‘IHBIC CpeacTBa AJd NPOBEACHUA TEKYHICro KOHTPOJIA YCII€BA€MOCTH

2.1. IlepeyeHb NPAKTHYECKUX 3aaHUH

1. CocraBpTe Xumuueckue (GpOpMysbl IBYXaTOMHBIX COCTUHEHHM: {CHIMIMJ Kalblus,
ruapun Oapust, cyabdun xeneda (II1), okeun azora (1), okcua amromunus, xiaopun xenesa (11),
Hutpuz 6apus, okcuna prytu (1), okcun cypemsl (V); okeun menu (1), xmopun pryru (II), autpun
Kaus, CHJIUIU MarHus, TUAPUI amoMuHus, cyiabdun cBuama (II), OpoMun 1uHKA, OKCHI
yraepona (II), okcun xmopa (V); autpun Hatpus, nogua meau (I), okenn xpoma (1), okcup azota
(V), runpun Hatpus, xaopua xpoma (II1), okcun kamus, okeun mbimbsika (I11), cynshun nuaka} .

2. Ilpu B3aumopeiicteuu {40; 20; 35} r cMecu {cepeOpa U IIMHKA; IIMHKA ¥ MEJIU;, MEIH 1
JKene3a) C CONSIHOM KHCIOTOW BwIAeNnuiock {6,72; 2,24; 5,6} n rasa (a.y.). Onpenenure
MaccoBYI0 70110 (B %) {IIMHKa; MeaH; JKene3a} B CMECH.

3.YpaBHANTE OKUCINTEILHO-BOCCTAHOBUTEIIBHYIO PEAKIIHIO

{Mn0O2 + H2SO4 = MnS0O4 + 02 + H20;

Zn + K2Cr207 + H2S04 = ZnS04 + Cr2(S04)3 + K2S04 + H20;

KCIO3 + S = KCl1 + SO2} mMeTomoM 3JIeKTPOHHOrO OajaHca; ONpeIeIuTe OKUCIUTEND U
BOCCTaHOBUTEITb.

4. Omnpenenute MOJIEKYJSpHYIO (opMylly yrieBogoposaa, coaepxamiero {80%; 85,7%;
75%} yrnepona. OTHOcHUTENbHAs IJIOTHOCTh IIAPOB BELIECTBA IO {BOJOPOAY; BO3IYXY;
Kkuciopony} paena {15; 1,931; 0,5}.

A) C4H8

b) C2H6

B) CH4

5. Kakas macca ykcycHOM KHCTOTHI HOTpeOyeTces UIsl CUHTEe3a dTuiaierara maccoi 140,8
r. Bexon a¢upa npumure paBHbIM 80% OT TEOPETHUECKH BO3SMOXKHOTO.

6. KakuM peakTHBOM MOXHO OTJIMYUTH TJIMLIEPHH OT TIIIOKO3bI? COCTaBbTE ypaBHEHHE
Ka4eCTBEHHOHN peakiuy it 0OHApyKEHUs] MHOTOAaTOMHBIX CIIMPTOB Ha MPUMEpPE TIIUIEpUHA.

7. C 1OMOIIBI0 KaKOTO0 pPeakTUBa MOXKHO pacrno3Harh rajporenun-uonsl (Cl-, Br-, 1-)?

CocraBbTe ypaBHEHHs KaueCTBEHHBIX PEAKIUH B MOJIEKYJSIPHON M MOHHOW (hopMax. YKaKUTe
IIPU3HAKU PEAKIIUI.

Kpurepun onenuBanus:

OneHKa «OTJIMYHO» BBICTABIAETCS OOYydaIOUIEMYyCs, €CIM IPaKTHYECKOe 3aJaHue
MPAaBWJIBHO PELICHO, IPUBEEHA MOAPOOHAsI apIryMEHTAIMs CBOETO PEIICHHUs, TOKAa3aHO XOpolliee
3HAaHHME TEOPETUUECKHUX aCIIEKTOB PEIICHUS IPAKTHUECKOIO 3aJaHusl.

OneHka «XOpoLIo» BBICTABISAETCS O0O0ydYaroleMycsi, €ciad MpaKTUYeCKoe 3aJjaHue
IIPAaBWJIBHO PEUIEHO, NPHUBEIEHA JOCTaTOYHAas apryMEHTalusi CBOETO PpEUICHMs, I10Ka3aHO
OTpezieNIEHHOE 3HaHUE TEOPETUUECKOI0 MaTepuraia.

O1neHKka «y/0BJIETBOPUTEIbHO» BBICTABIIAETCS OOYydalOIIEMYCs, €CIU IMPaKTHYECKOe
3a/laHue 4YaCTUYHO MUMEET MPaBUIIbHOE pellleHue, apryMEHTalllsl He MOJIHAs, HE MIPOCIIeKUBAETCS
3HaHHME TEOPETUYECKOI0 MaTepuaa.

OneHka «Hey/10BJIETBOPUTEIbHO» BBICTABIISIETCS 00yUalOLIEMyCsl, €CIIU MPAKTUYECKOE
3aJjaHKe PELIeHO HEBEPHO, OTCYTCTBYIOT HEOOXOMMbIE 3HaHUS TEOPETHUECKOr0 MaTepHara.

2.2. TecToBBIC 3aJaHUS
Brib6epute 01H NpaBUIIbHBIA OTBET:
1. Atombl C u Si UMEIOT OJTUHAKOBOE YHCIIO:
A) HEUTPOHOB B spe
b) sHepreruueckux ypoBHei
B) 251eKTpOHOB Ha BHEIIHEM YHEPTETHUECKOM YPOBHE
I') anexTpoHOB
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2. B pany xumnueckux snemenToB Li—-Be—-B—C meramimueckue cBolicTBa:

A) ycumBaroTcs

b) ocnabGearot

B) He MensttoTCA

I') u3MeHAI0TCS IEpUOIUUECKH

3. K s-niemMeHTaM OTHOCUTCS:

A)K

b) S

B) Fe

I') Br

4. Ilyrem coemuneHnus aroMoB moa HomepoMm 11 um 17 obOpasyercss BemecTtBo ¢
XUMHYECKOH CBSI3bIO:

A) nonunoit

b) koBasieHTHOM TTOJISIPHOM

B) xoBaneHTHOI HENOJISIPHOM

I') MmeTammaeckoi

5. {KOJIM4YeCTBO DJJEKTPOHOB B AaTOME; KOJUYECTBO JHEPreTUUYECKUX YPOBHEH;
KOJIMUECTBO JIEKTPOHOB HA TMOCJEIHEM SHEPTeTUYECKOM YPOBHE; KOJIMUYECTBO MPOTOHOB B SApE
aToMa} COOTBETCTBYET

A) HOMepy nepuoa

b) Homepy rpynmsl

B) nopsinkoBomy HOMEpY

6.{xyopuny 6apus, aamasy, aMMUaKy, CEPHOM KUCIIOTE } COOTBETCTBYET

A) MOHHAsi XUMHUYECKasi CBA3b

b) xoBaneHTHas MOISIpHAst XUMHUYECKAs! CBSA3b

B) xoBaneHTHas HeMosIpHAsi XUMUYECKasl CBSI3b

7. {cBs3b, oOpa3oBaHHas 3a cYET OOpa30BaHHsI OONIMX JJICKTPOHHBIX TAp; CBS3b,
oOpa3oBaHHas 3a cueT 00OOIIECTBIEHUS BAJICHTHBIX AJIEKTPOHOB; CBSA3b, 00pa30BaHHAs 3a CUET
AIIEKTPOCTATUYECKUX CHJI IPUTSHKCHHUS } HA3bIBACTCS

A) noHHOM

b) metannuueckoi

B) xoBanentHoit

8. {B moOpsiIKe BO3pacTaHUs METAJUIMYECKHX CBOWMCTB; B TOPsAKE yOBIBaHUS paauyca
aTOMOB; B  TOpSAKE  BO3pacTaHUs  KHUCIOTHBIX  CBOWCTB  JIETYYMX  BOJOPOJHBIX
COCIMHEHUH | DIIEMEHTHI PACIIONIOKEHBI B PSIY

A)K, Ca, Sc
B) Al, Mg, Na
B)F, Cl, |

9. Kakoe u3 cyxxaeHuil BepHo Juist 31eMeHToB { VA rpynmnsl , [VA rpynmnsl, 1A rpynmnsi }

A) obmiast popmyna neTydero BogopoHoro coequHenus RH4

b) He 00pa3yroT neTyunx BOJOPOAHBIX COEAMHEHUN

B) 1o 3aBepiieHust 3HEPreTHUECKOro ypOBHS HE XBaTaeT TPEX AIEKTPOHOB

10. Cpenu BemecTs, ykazanubix B psagy {NH3, O2, HCI, SO2; CaO, HNO3, Cl12, CO2;
H2S04, HI, CuCl2, CH4, NH3}kxonn4ecTBO COEAMHEHMI C KOBAJICHTHOMN MOJSPHON CBS3bIO
paBHO

A) Tpem

B) nBym

B) uetbipem

11. Xumuueckas cBs3b B MOJIEKyJax {030HA W XJIOpUAA KaJIbLUs; CEPHON KHUCIOTHI U
XJIOpU/1a aMMOHMUSI; CEPHOM KUCIIOTHI U 030HAa} COOTBETCTBEHHO

A) KoBaJIeHTHAas TOJISIPHAst U MOHHAS

b) xoBaneHTHas noisipHasi U KOBaJIGHTHAs HEMOJIApHAs
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B) xoBaneHTHas HenoJsIpHasi U NOHHAs

Kpurepuu onenuBanus:
O1eHKa «OTJMYHO» BBICTaBIIAETCS 00yyaroleMycs, eCIi OH IPaBUIbHO OTBETHII Ha 90-

100% ot o011ero yuciia BONPOCOB TECTOBBIX 3aaHHIA.

O1eHKa «XOPOII0» BBICTABIISICTCS 00y4YaloMIeMycCsi, €CJI OH MPaBWIBHO OTBEeTH Ha 70-
89% oT 00111eT0 YKCIIa BOIPOCOB TECTOBBIX 3aaHHM.

O1eHKa «yTOBJIETBOPUTENIBHO» BBICTABISCTCS OOYYAIOMIEMYCs, €CIIHM OH MPaBUIBHO
orBetri Ha 50-69% 0T 001Ier0 Yriciia BOMPOCOB TECTOBBIX 3a/IaHUH.

O1cHKa «HEYT0BJIETBOPUTEIBLHO» BBICTABIISICTCS 00YYAIOIMIEMYCs, €CII OH MPABHIBHO
oTBeTHI MeHee ueM Ha 50% oT o0I11ero 4ncia BOIMPOCOB TECTOBBIX 3aaHUH.
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3. OneHo4YHbIe CPeACTBA IJIsl IPOMEKYTOYHOM aTTecTaluu

3.1. [IpuMepHbIe TeCTOBbIE 321aHUA

1. BemecTBo, cocTaB KOTOPOTO BhIpaXKeH MOJeKysipHou dopmyrnoit C3HE, oTHOoCHTCS K
KJ1accy:

1) apensr

2) anKaHsl

3) ajgKeHsl

4) ankuHsl

2. Ha3Banme BemectBa, popmyna koroporo: CH3-CH(CH3)-CH2-CH2-OH

1) 6yranon-2

2) MeHTaHo-2

3) 2-metunbOyranoa-4

4) 3-metunodyranoin-1

3. BemectBo, umeromiee Gpopmyny CH2=CH2 na3biBaeTcs:

1) Tonyon

2) 3THIIEH

3) mmnepuH

4) nmponaHo

4. BemecTBo, Ha3BaHKE KOTOPOTO MPOMHOHOBAS KUCIOTA, UMeeT GOopMyIy:

1) C2H50H

2) (CH3)2NH

3) CH3-CH2-COOH

4) C3H9OH

5. [Ins aJIkaHOB XapaKTEpHA peakIys:

1) mpucoenunennst H2

2) XJIOpUpPOBaHMSI HAa CBETY

3) obecBeunBanus pactsopa KMnO4

4) nonuMepu3anuu

6. MetaHnon pearupyer c:

1) HaTpuem

2) BoJO#

3) BogopoaoM

4) MeTaHOM

7. YKCyCHasl KACJIOTa BCTYIAET B PEAKIIUIO C:

1) AgNO3

2) NaCl

3) Na2CO3

4) H20

8. BepHbl 11 yTBEPKACHHUS:

A. AMUHBI IPOSIBJISIIOT OCHOBHBIE CBOMCTBA

b. AMUHOKUCIIOTBI IPOSIBIISIIOT TOJIBKO OCHOBHBIE CBOMCTBA

1) BepHO TONBKO A

2) BepHO ToJIBKO b

3) BepHbI 00a yTBEPKIEHUS

4) HEeBepHO HU OJHO U3 YTBEPIKJICHHM

9. YpaBuenne xumnuecko peakunun C2H6+CI12—C2HSCI+HCI sBnsercs:

1) peakuueii 3amMenieHus, NPOTEKAOLIEH M0 PaJUKAIbHOMY MEXaHU3MY

2) peakiueil mpucoeIMHEHNs, MPOTEKAIOIIEH M0 PaJUKAIIbHOMY MEXaHU3MY

3) peakuueil 3aMerieHus, MPOTEKAIOIeH IO HOHHOMY MEXaHU3MY

4) peaknuei MpUCOSTUHEHHS, TPOTEKAIOIIEH 1T0 HOHHOMY MEXaHU3MY

10. B peakuuio «cepeOpsHOro 3epkana» (C aMMHauyHBIM PAacTBOPOM OKcuia cepedpa)
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BCTYMAET:

1) aTanon

2) rioKo3a

3) rmnepuH

4) kpaxmai

11. YcraHoBuTe COOTBETCTBHE MEXIY HA3BaHHEM BEIECTBA M KiaccoM (TPYIoil)
OpPraHMYECKUX COECIUHEHUN, K KOTOPOMY(-0i) OHO NPUHAJIEKHUT.

HasBanue BemecTBa

A) CH3COOH

b) CH3-CH2-CH3

B) CH2=CH-CH2-CH3

I') CH3-CH2-OH

Knacc oprannueckux coequHEeHHI

1) onHOATOMHBIE CLTUPTHI

2) yrieBojipl

3) kapOOHOBBIE KUCIIOTHI

4) apoMaTH4ECKHE YIIE€BOAOPOIbI

5) HenpeenbHbIe YTIEBOAOPOIbI

6) npenenbHbIE YIIIEBOAOPO/IbI

12. B cxeme npeBpalieHuit

15000C Cakt +Br2

CH4 — X1 — 6en3on — X2

BemecTBaMu X1 1 X2 COOTBETCTBEHHO SIBJISIFOTCS:

1) anetunen

2) 3THIIEH

3) 6pomOeH30I

4) xn0pOeH301

5) dbenon

6) IUKJIOTEKCaH

13. Ompenenurte MoseKylIsapHYO (opMyiny BellecTBa, cozepxaiero 37,5% yraepona,
50% xucnopona u 12,5% Bogopona. OTHOCUTENbHASI TUIOTHOCTH MAapOB ITOTO BEIIECTBA IO
BOZOPOJY paBHa 16.

1) CH3OH

2) C2H50H

3) HCOOH

4) C6H50H

14. CkonpKo JUTPOB BOJIOpoa moTpedyeTcs ans oopa3zoBanus 10,2 T 3TUIOBOTO criupTa
U3 alleTalIbJIeruia, €CIU BbIXO NPOAYyKTa peakiuu coctasisier 80%?

1)6,2n

2)3,1n

3)12,75 n

4)11,2 7

Kpurtepun onenuBanus:

OneHKa «O0TJIMYHO» BBICTABIIIETCS 00ydaroleMycsl, €CIM OH MPaBHIIbHO OTBETUI Ha 90-
100% ot o011ero yncia BONPOCOB TECTOBBIX 3aJaHUM.

Or1eHKa «XOPOII0» BBICTABIISIETCS O0YUYaIOIMIEMYCs, €CJIM OH TTPaBUILHO OTBETHII Ha 70-
89% ot 00111ero yncaa BONPOCOB TECTOBBIX 33aHUH.

OneHka «yA0BJIeTBOPUTEIbHO» BBICTaBISIETCS OOy4aroleMycs, €ClIl OH NMPaBUIbHO
otBeTmI Ha 50-69% OT 00111ero Ynciia BOIPOCOB TECTOBBIX 3a/laHUM.

OneHka «Hey/A0BJIETBOPUTEIbHO» BBICTABISETCSI O0y4arolUeMycs, €ClId OH MPaBUIbLHO
oTBeTH MeHee ueM Ha 50% oT o0I11ero 4ncia BOMPOCOB TECTOBBIX 3a/1aHUI.
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