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1. ITACITIOPT PABOYEN IHPOI'PAMMUBI YUYEBHOH
ANCIHHUIIJIMHBI OYIIL.09 XUMHUA

1.1. O6nactb npuMeHeHus pabouel MPorpaMMBbI

PabGouass mporpamma JIHUCHUIUTMHBI SBJISETCS YacThi0 00pa3oBaTeNbHOMN
nporpammbl B cootBeTcTBUM ¢ DI'OC CIIO mno cnenuansHoctu 40.02.02
[TpaBooxpaHuTEeNbHAS ACSITEIHHOCTD.

1.2.  Mecro aucuumuunsel B crpykrype HHIICC3:
OIl. O6mmeobpa3oBaTenbHas MOATOTOBKA

OVII. O6s3arenpHble yueOHbIC TPEAMETHI
OVII.09 Xumus

1.3. Denu u 3amayu JUCHUIUIUHBI — TPEOOBAaHUSI K pe3ysibTaTaM OCBOCHHS
JVCHUTUIAHBI.

Lenbro aBusiercst GOpMUPOBAHUE Y CTYJEHTOB MPEACTABICHUSI O XUMUYECKON
COCTABJISIIOLIEH E€CTECTBEHHO - HAYYHOM KapTUHBI MHpa KaK OCHOBBI IPUHATHS
pELICHUI B OJKU3HEHHBIX M IIPOU3BOACTBEHHBIX CHUTYallUsX, OTBETCTBEHHOIO
MOBEJICHUA B IIPUPOJTHOM CpEJIE.

3agaum IMCUMIINHBL:

1. chopMUPOBATH MOHUMAHUE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHUYECKHIX
IIPOLIECCOB U SIBJICHUW B OKPY’KAIOLIEH Cpele, LEIOCTHOM HAayYHOM KapTUHBI MUPA,
B3aMMOCBSI3H U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2. pa3BUTh  yYMEHHUS  COCTaBIATh  (OPMYJIbI  HEOPraHUYECKUX MU
OpPraHMYECKUX BEUIECTB, YPaBHEHHUS XMMMUECKUX PEAKLUI, OOBICHATH UX CMBICIH,
UHTEPIIPETUPOBATH PE3YJIbTAThl XUMUYECKUX DKCIIEPUMEHTOB,

3. chopMUpOBATh HABBIKM MPOBEACHUS  MPOCTEHIIMX XUMHUYECKHX
IKCIEPUMEHTAIBHBIX ~ UCCIEIOBAaHUM C COOJIOACHHEM TpaBWJI  0€30IacHOro
oOpalieHus ¢ BelleCcTBaMU U JIa0OpaTOPHBIM 000PYI0BAHUEM;

4. Pa3BUTh YMEHUS MCIOJIb30BaTh MH(POPMALMIO XUMUYECKOTO Xapakrepa
U3 Pa3INYHbIX UICTOYHUKOB;

5. chopMUpOBATh  yMEHMsSI  NPOTHO3UPOBATH  IOCIEACTBUS  CBOEH
NESTeIbHOCTY M XUMUYECKUX MPHUPOJHBIX, OBITOBBIX U MPOU3BOACTBEHHBIX
IIPOLIECCOB;

6. chopMUpOBaTh TMOHUMAHHE 3HAYUMOCTH JOCTIDKCHHH XHUMHYECKON
HAyKU U TEXHOJIOTUH JJI Pa3BUTHUS COLIMAILHON M MPOU3BOJICTBEHHOM cdep.

1.4. KounyecTBo 4acoOB Ha OCBOCHUE TUCIIUIIJINHEI:

MakcumanbHOU yueOHOM Harpy3ku odyuatomierocs 116 yacoB, B TOM yucIe:
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— oOs3aTenbHas ayAuTOpHas ydyeOHash Harpys3ka (Bcero) 12 wacoB, U3 HHUX

npakTuyeckas pabora — 6 4acos.

— caMocTosTenbHas padota- 104 yacos.

1.5.

[ImaHnupyemsble

pe3yabTaThl

OCBOCHMUA

00111e00pa3oBaTeIbHOM

mucuInIiniel B cooTBeTcTBUN ¢ PI'OC CIIO 1 Ha ocHose ©I'OC COO.

Kon u I[InanupyeMble pe3yJbTaThbl 0CBOCHHS JMCIUIIIHHBI
HAaHMEHOBaHHUe
(popmupyembIx Oommue JucuMnimHapHbIe
KOMIIeTeHI M
OK 01. Beibupats B yacTu TPpyAOBOr0 BOCIIUTAHMSA: - BIIAJICTh CUCTEMOH

CIOCOOBI peLIeHUs
3a1a4
npodeccrnoHaIBHOM
JeSITeIIbHOCTH
MNPUMCECHUTCIIBHO K
pa3IMYHBIM
KOHTCKCTaM

- TOTOBHOCTH K TpPYIy, OCO3HAHHE
IIEHHOCTH MacTepCTBa, TPYI0II00ue;
- TOTOBHOCTb K aKTUBHOM JESTEIHHOCTH

TEXHOJOTMYECKON u CoIMaJIbHOM
HaIpaBJIEHHOCTH, CIIOCOOHOCTh
WHULIUAPOBATH, IJIaHUPOBATH u
CaMOCTOSITEIBHO  BBITIOJIHATH  TaKylo
JIeSITEILHOCTD;

- HWHTEpeC K pa3NIu4YHBIM  cdepam

XUMHWYCCKUX 3HaHI/If/'I, KOoTOpas
BKJTIOYACT:
OCHOBOTIOJIATAIOIINE TTOHSATHS
(XMMHYECKUI DIIEMEHT, aToOM,
AJIIEKTPOHHAS 00omouka
aToma, s-, p-, d-3JEKTpOHHBIC
opOuTamM  aTOMOB,  WOH,
MOJICKYJIa, BaJICHTHOCT,
JIEKTPOOTPHIIATEITHHOCTD,

npoeCCUOHATBLHOMN IEeATEIILHOCTH, CTENEHD OKHCJIEHUS,
OBaaaenne YHHBEPCAJbHBIMHU | XUMUYECKasi CBS3b, MOJIb,
y4eOHbIMH MO3HABATEJbHBIMHU | MOJISIPHAST Macca, MOJIAPHBIN
JefiCTBHSIMH: 00BEM, YIJICPOJHBIA CKEJIET,
a) 0a30BbIe JIOTHUYECKHE TeHCTBHS: (GYHKIIMOHATbHAS rpyria,
- CaMOCTOATEIbHO (OPMYJIMPOBATH U | PaJUKAl, HU30Mepus,
aKTyaJM3UpOBaTh npoOJeMy, | K30MEPbI,  TOMOJIOTUYECKHUI
paccMaTpuBaTh €€ BCECTOPOHHE; psn, TOMOJIOTH,
- YCTaHABJIMBATh CYIIECTBCHHBIM MPU3HAK | YTICBOJOPOIbI, KUCIOPOI- U
WIM  OCHOBaHWS U1  CPaBHEHUS, | a30TCOJEPIKAIIHEC
KJaccupuKauu 1 0000IIeHNS; COEIMHEHHA, OHOJOTHYECKHU
- OompenensaTh MENd  JICITeIbHOCTH, | aKTUBHBIC BEIIIECTBA
3aJaBaTh IMapamMeTpbl W KPUTEPUH WX | (YIJICBOABI, KHPBI, OCJKH),
JIOCTHIKEHHS; MOHOMED, ToJINMED,
- BBISBIISITE 3aKOHOMEPHOCTH U | CTPYKTYpHOE 3BEHO,
OPOTUBOPEYMSI B PACCMATPUBAEMBIX | BHICOKOMOJICKYJISIPHBIE
SIBIICHUSX COEUHEHMS,

- BHOCUTH KOPPEKTHBBI B JCATEIBHOCTh, | KDUCTAIUIMUECKAST  PEIIETKa,
OIICHUBATh COOTBETCTBUEC PE3YJIbTATOB | TUIBl XUMHYCCKHX PEAKIUi
[EeJsIM, OIICHMBATh PHUCKU TOCIEICTBUHN | (OKHCIUTEIHHO-
JIESITENHHOCTH; BOCCTAaHOBHUTEIBHBIE, JK30-U
- pa3BHBaTh KPEAaTUBHOE MBIIUICHUE MPHU | YHAOTCPMUUYECKUE, PEAKIIUU
pelIeHuH KU3HEHHBIX MPoOIeM HOHHOTO OOMeEHa), pacTBOD,
0) 0a3oBbIE HCCJIeI0BATEJILCKHE | DJIEKTPOJIUTHI,

JaeiicTBHS: HEDJICKTPOJIUTHI,

- BIIAAETD HaBBIKAMH y4e0HO- | AIEKTPOIUTHIECCKAS
HCCIIEIOBATENLCKOM u MIPOSKTHOM | JMCCOIMAIMS,  OKHUCIIHTEb,
JESITEIbHOCTH, HAaBBIKAMH  pa3pelieHusl | BOCCTAHOBUTENb,  CKOPOCTh

5




npo0Jem;

- BBIABIATH
CBA3M U
BBI/IBUTaTh
HaXOIWTh
JI0Ka3aTesIbCTBa
3aJaBaTh
peleHus;
- AQHAIN3MPOBATh IIOJNYYEHHBIE B XOJ€
peleHus 3a1a4u pE3yNIbTaTHI,
KPUTHYECKH OLICHUBATH 1754
JIOCTOBEPHOCTD, IIPOTHO3UPOBATh
MU3MEHEHHUE B HOBBIX YCJIOBUSX;

- yMETb  IEPEHOCUTb  3HAHUSA B
IIO3HABATEJIBHY IO " IIPAKTUYECKYIO
00J1aCTH KU3HEAEATEIIbHOCTH;

- yMeTb MHTEIPUpPOBAaTh 3HAHUA W3
pa3HBIX MPEIMETHBIX 00JIaCTeiH;

- BBIIBUIATh HOBBIE HJACH, NpPEIAraTh
OpPUTMHAJIbHBIE MTOIXO0/Ibl U PELLICHUS;

- CIIOCOOHOCTB UX UCIIOJIb30BAaHUS B
IIO3HABATEJILHON U COLIMAJIbHOW ITPAKTUKE

IIPUYUHHO-CIIECTBEHHBIE
aKTyaJIn3upoBaTh  3ajady,
TUIIOTE3y €€  pELICHHs,
apryMEHTBI TUIS
CBOMX  YTBEPXKICHUH,
napaMeTppl WM KpPUTEpUU

XUMHUYECKOU peaKkuuu,
XUMUYECKOE paBHOBECHE),
TEOPUH W 3aKOHBI (TEOpHst
XUMHUYECKOTO CTpOEHUS
OpraHnveckux BemecTB A.M.
byrtneposa, TEOpHUs
AJIEKTPOJIUTUUECKON
JUCCOIUAINH,
nepuoguyeckui 3akon .M.

Menneneena, 3aKOH
COXpaHEHUS Macchl),
3aKOHOMEPHOCTH,

CUMBOJIMUYECKUH A3BIK XHMUH,
(akTOIOTHUECKUE CBEIECHUS O
CBOMCTBAX, COCTaBe,
NOJy4YeHUH U  0e30MacHOM
UCITOJIb30BaHUM  Ba)KHEHIINX
HEOPraHUYECKUX "
OpPraHMYECKHUX BEIIECTB B
ObITY u MIPaKTUYECKON
NeSITEIbHOCTH YEJIOBEKa,

- YMETh BBISIBIISITh
XapakTepHble TPU3HAKU U
B3aMMOCBS3b M3Yy4YEHHBIX
TIOHATHH, MIPUMEHSTh
COOTBETCTBYIOIIUE  TMOHATHUS
IOpU ONHCAHUM CTPOCHUS H
CBOMCTB HEOPraHUYECKUX H
OpPraHUYECKHUX BELIECTB U UX

MpeBpalICHUII; BBISIBIATE
B3aMOCBS3b XHUMHYSCKHX
3HAHUM C TIOHATHSIMH |
MIPEJCTaBICHUSIMH JIPYTHX
€CTEeCTBEHHOHAYYHBIX
MPEIMETOB;

- yMETh HCII0Ib30BaTh
HAMCHOBAHUS XHMHYCCKHX
COE€UHEHMI
MEKTYHapOIHOTO COr03a
TEOPETUYECKOUN 51
MPUKJIATHOU XUMHUU u
TpUBUAJILHBIE Ha3BaHUs
BaXKHEUIIINX BCILICCTB
(aTHIIEH, areTHIICH,
TJIALICPHH, deno,
dbopmanbaerus, YKCyCHas
KHCJIOTa, TJIMLUH, YrapHbIA

ras, yriaeKucislii ra3, aMMHaKx,
raiieHas MU3BeCThb, HeralieHas
U3BECTh, IHTbEBAs coOAa H
JIPYTHX), COCTAaBJISITh
(GopMysIbl HEOPraHMYECKUX U
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OpTraHU4YCCKUX BCIIIECTB,

ypaBHEHHUS XAMHYECKHUX
peaKIuii, O0BSACHITHL  UX
CMBICII; MOJITBEPKIATh
XapaKTepHbIC XHUMHUYECKHE
CBOMCTBa BEIIECTB
COOTBETCTBYIOITUMHU
OKCIIEPUMEHTAMHU U 3ATUCSIMU
ypaBHEHUU XAMUYECKHUX
pEaKLHii;

- YMETH YCTaHaBJIMBAaTh
MPUHAMJICIKHOCTD U3YUYCHHBIX
HEOPTaHUYCCKUX n
OpTraHU4YCCKUX  BCHICCTB K
OMMpE€ACIICHHBIM  KJIacCaM H

rpynmnam COCIMHEHMI,
XapaKTEepU30BaTh UX COCTAB H
BaKHEHIIIIE CBOMCTBA,;
OTIPENIETISATh BHJIBI
XUMHYECKHUX CBs3eit
(koBasIeHTHaA, HOHHa,
METaJIN4ecKas,

BOJIOPOJIHAS ), THIIBI

KPUCTAUTMYECKUX  PEIIETOK
BEUIECTB; KJIACCU(PUIUPOBATH
XUMHUYECKHE PEaKIUH;

- chopmMupoBaTh
IpeCTaBICHUS: 0
XUMHYECKOH COCTaBJISIONIEH
€CTECTBEHHOHAYYHOU
KapTHUHBI MUPA, POJIU XUMUU B
MO3HAHWY SIBJICHUNA MPUPOJIBI,
B (hOPMHUPOBAHUU MBIIIJICHUS
U KYJIbTYpHl IJIMYHOCTH, €€
(GyHKIIMOHATBLHOM
IPaMOTHOCTH, HEOOXOIMMOM
JUISL PEIICHUs MPaKTHUYECKUX

3a7a4 u HKOJIOTMYECKU
000CHOBAHHOI'O OTHOIIEHUS K
CBOEMY 3JI0POBBIO u

MIPUPOIHON Cpelie;
- YMCTL HNPOBOAUTH PACUCTHI
[0 XUMHUYECKUM (QopMmysiaM U

YpaBHEHUSIM XUMHYECKHX
pEaKUMii C MCIOJIb30BAaHUEM
buznueckux BEJTUYMH,

XapaKTepU3YIOMUX BEIIECTBA
C KOJMYECTBCHHOW CTOPOHBI:
Macchl, 00beMa (HopMalbHbIE
yCIIOBHUS) Ta30B, KOJIMYECTBA
BEILIECTBA; UCTIOB30BaTh
CHCTEMHBIC XUMHUUYECKHE
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3HaHUA TUIS IIPUHATHS
pemeHuii B KOHKPETHBIX
KU3HEHHBIX CUTyalusXx,

CBA3aHHBIX C BCIICCTBAMH H
X IPUMCHCHUCM

OK 02. Mcnonb3oBaTh
COBpPEMCHHBIC
CpeICTBa IIOUCKA,
aHam3a u
MHTEPIPETAINH
nHpopManuu u
UH(pOPMAIMOHHbIE
TEXHOJIOTUH IS
BBITIOJTHEHUS 33124
npodecCuoHaTBHOM
JeSITeTbHOCTH

B o0aacTH  EHHOCTH  HAYYHOIO
TO3HAHUS:

- c(hOpPMHUPOBAHHOCTH MHPOBO33PCHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BuTHUA HayKu u

OOLIECTBEHHON MPAaKTUKH, OCHOBAHHOTO
Ha JHajore KyJbTyp, CHOCOOCTBYIOILIETO

OCO3HAHUIO CBOETO MecTa B
IIOJIMKYJIBTYPHOM MUPE;
- COBEpUICHCTBOBAaHUE  SA3BIKOBOM U

YUTATEIILCKOM KYJIBTYPbl Kak CpeAcTBa

B3aMMOJICHCTBUSL MEXIy JIOABMH U
IMMO3HAaHHUA MHUPaA,

- OCO3HAaHME  IIEHHOCTH  HAY4YHOU
ACATCIIBHOCTH, TOTOBHOCTH OCYHICCTBIIATH
MPOEKTHYIO u HCCJIEIOBATENBCKYIO

ACATCIIbHOCTD WHIAUBUAYAJIBHO u B
rpymne;

Osianenne YHUBeEPCAJIbLHBIMH
y4eOHBIMH NO3HABATEJIbHBIMHU
NeHCTBUSIMU:

B) padoTta ¢ nHpopManmei:

- BIaaACTh HaBBIKaMH MOJIyUCHUA

uHbOpMallMl W3 MCTOYHHKOB Pa3HBIX

TUIIOB, CaMOCTOSITEIBHO OCYILIECTBIIATh
MIOMCK, aHaju3, CHCTEMATH3alUIl W
UHTEPIPETALNIO uH(popManuu
Ppa3InYHBIX BHJIOB " bopm
IIPE/ICTABIICHMS;

- CcO31aBaTb TEKCTbl B  PAa3JIMYHBIX
dopmarax ¢  y4eroM  Ha3Ha4YCHHUS

uHpopManMu W IEIEeBOM  ayTUTOPHH,
BBIOUpast ONTUMAJIbHYIO dopmy
IpE/ICTaBICHNS U BU3yaIH3aLUH;

- OLICHUBATh JOCTOBEPHOCTb,
JETUTUMHOCTh uH(pOpMAIHH, ee
COOTBETCTBUE IPABOBBIM U MOPAJIHHO-
TUYECKUM HOpMaM;

- HCIIOJIB30BATh cpencTBa
nH(OPMAITMOHHBIX u
KOMMYHHKAITIOHHBIX ~ TEXHOJIOTUH B
pelicHuH KOTHUTHBHBIX,
KOMMYHHKATHBHBIX M OPTaHU3AIIMOHHBIX
3amay ¢ coOmrojeHueM — TpeOOoBaHMIA
OPrOHOMUKH, TEXHHUKH O€30MacHOCTH,

TUTHUEHBI, pecypcocOepekeHnsl, PaBOBbIX
u STUYECKUX HOPM, HOPM

- yMeThb IUJIaHUPOBaTh U
BBITOJIHATh XUMHUYECKHH
AKCIEPUMEHT (IIpEeBpALICHUS
OpPraHUYECKHUX BEIIECTB IpH

HarpeBaHuy, MOJy4YEeHUE
STWJIEHA W U3YYEHHE €ro
CBOMCTB, Ka4E€CTBEHHbIC
peakuur  Ha  aJbJCTHUIbI,

KpaxMmaJl, YKCyCHYIO KHCIIOTY;
JIeHaTypanusi OeIKOB  TIpH
HarpeBaHuH, [[BETHBIC
peakuuu OeNKoB; MPOBOAUTH
peakuMd HMOHHOTO OOMEHa,
ONpeAeNiATh CpeAy BOIHBIX
pacTBOpOB, KayeCTBEHHbBIC
peakiuu Ha cynbdar-,
KapOOHAT- U XJIOPHI-aHUOHBI,
Ha KaTHOH aMMOHHS; pellaTh
OKCIIEPUMEHTATbHBIC 3a/1auu
no Ttemam "Meramiel" u
"Hemertannsr") B
COOTBETCTBUM C TpaBUIaAMHU
TEXHUKH O€30MacHOCTH TpH
oOpallieHuu ¢ BEIIeCTBAMHU U
1a00paTOPHBIM
000pyI0BaHHEM;
NPEJCTaBIATh  PE3yJIbTaThl
XUMHYECKOTO JKCIEPUMEHTA
B (opMme 3amucHu ypaBHEHHH
COOTBETCTBYIOIIUX PEAKIUI U
dbopMyIMpoBaTh BBIBOJBI Ha
OCHOBE 3THX PE3yJIbTaTOB;

- YMETb  aHAJIU3HUPOBATH
XUMUYECKYI0 HH(]popManuio,
MOJIy4yaeMyl0 U3  PasHbIX
HMCTOYHHUKOB (cpencts

MaccoBOi MH(OpMaLUH, CeTh
WuTtepHeT u npyrue);

- BIIAJIETh OCHOBHBIMH
METOIaMH Hay4YHOTO
MMO3HAHUS BEIIICCTB u
XUMHYECKHUX SIBJICHUH
(HabnrofeHue,  U3MEpEHHeE,
AKCTICPUMEHT,
MOJICJIUPOBAHUE);

- YMEThb IMPOBOJHUTH PACYETHI
0 XMMHUYECKHM (hopMyJsiaM H
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nH(pOpMaIMOHHOM 0€30MMacHOCTH;

- BJIAJICTh HABBIKAMU PACIIO3HABAHUA U
3amuThl HHGOPMAIUU, HHPOPMAITMOHHON
0e30MMacHOCTH TUYHOCTH;

YPaBHEHUAM XUMHUYECKHUX
pEaKUHii C MCIOJIb30BAaHUEM
(bU3UIECKUX BEJINYWH,
XapaKTEePU3YIOLIUX BEIIECTBA
C KOJIMYECTBEHHOW CTOPOHBI:
Macchbl, oobeMa (HOpMalbHbIE
yCIIOBHUSI) Ta30B, KOJMYECTBA

BEILIECTBA; HCIIOJIb30BaTh
CUCTEMHbIE XUMHUYECKHE
3HaHUA JJIA IPUHATHA
pelieHnii B KOHKPETHBIX
KU3HCHHBIX CUTyalusx,

CBA3aHHBIX C BCHICCTBAMH U
X TPUMCHCHUCM

OK 04. DddexTuBHO
B3aMMOCHCTBOBATH 1
pabortath B
KOJJICKTUBE U
KOMaH/Ie

- FOTOBHOCTH K CaMOPa3BUTHIO,
CaMOCTOATCIBbHOCTHU n
CaMOOTIPEICIICHUIO;

-OBJIAICHUC HAaBbIKaAMHA yqe 6HO-
HCCIICIOBATEIBCKOM, MPOEKTHOM U
counaanoﬁ ACATCIIbHOCTH,

OgJanenue YHUBEPCAJIbHBIMHA

KOMMYHUKATHUBHBIMU JIeCTBUSIMH:
0) coBMecTHasl 1eATeJIbHOCTD:

- IIOHUMATh )41 HUCIIOJIB30BAaTh
IpeUMyIIecTBa KOMaHIHON u
WHAWBUIYATbHON pabOTHI;

- TOpUHMMATh  LEIM  COBMECTHOM
ACATCIIbHOCTH, OpTraHHU30BbIBATH u
KOOpAMHHUPOBATh  JCHCTBUS MO  ee
JOCTHKEHUIO: COCTAaBJISITh iaH
JNEUCTBUM, paclpeneisiTh POJIM C y4ETOM
MHEHUU YYaCTHUKOB o0cykaaTh

pe3ybTaThl COBMECTHOU pabOThI;

- KOOPAMHHUPOBATH U BBITIOJHATH pabOTy B
YCIIOBUSIX PEAJbHOTO, BHUPTYalbHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

- OCYUIECTBIIATh MTO3UTUBHOE
CTpaTernyecKoe MOBEJACHUE B PA3TMUHBIX
CUTyallUsiX, MpPOSABIATH TBOPYECTBO U
BOOOpakeHHUE, ObITh MHUITUATUBHBIM
OBaanenue YHHMBEPCAJIbLHbBIMH
pPeryJisiTUBHbIMM 1eHCTBUSIMU:

I') MNPpUHATHE ce0sl U APYTUX JIIOei:

- TMpPUHUMAThb MOTHUBBI U apPTryMEHTHI
JIpyTHUX JIOAEH Mpu aHanu3e pe3ybTaToB
JeATEeTbHOCTH;

- IpU3HAaBaTh CBOE MPABO U MPABO JPYTHX
JI0ZIEH Ha OIIMOKU,

- pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP
C O3ULIMU JPYTOro YeJIOBEKa;

- yMeTh IUIAHUPOBaThb W
BBITIOJTHATH XUMHYECKUU
SKCTIEPUMEHT (TIPEeBpAIICHHS
OpTraHU4YCCKUX BCHICCTB IIPpHU

HarpeBaHUH, MOJTyYeHHUe
9TUJICHA H HN3YyUCHUC €ro
CBOMCTB, KadyeCTBCHHEIC
peakuuun Ha AIbJCTUIEL,

KpaxMmaJl, YKCyCHYIO KHCJIOTY;
neHatypamnusi OCNKOB  MpH
HarpeBaHUH, I[BETHBIC
peakiu OeNKOB; MPOBOAUTH
peaKkIMu HOHHOTO OOMEHa,
OTPEACNATh CPeAy BOIHBIX
pacTBOpOB, KayeCTBEHHBIC
peakuuu Ha cyabdart-,
KapOOHAT- U XJIOPHI-AaHUOHBI,
HA KaTHOH aMMOHHS, PEIlIaTh
SKCIIEPUMEHTAIbHBIE  3a7auu
no Ttemam "Mertamibl" U
"HemeTtammsr") B
COOTBETCTBUHU C TIpaBUIAMHU
TEXHUKH O€30MacHOCTH TP
oOpalleHnu ¢ BeleCTBaMH U
71a00paTOPHBIM
o0opyoBaHuEM;
NpPEICTaBIATh  PE3YJIbTATHI
XUMHUYECKOTO JKCIEPUMEHTA
B (opMe 3amucu ypaBHEHUMU
COOTBETCTBYIOIIUX PEAKLUN U
(GopMyIHpOBaTh BBIBOJBI Ha
OCHOBE ITHX Pe3yJIbTaTOB




OK 07.
ConelicTBOBaThH
COXPaHEHHUIO
OKpYKarolleu Cpebl,
pecypcocOepekeHHIo,
MPUMEHSATH 3HaHUS 00
W3MEHEHUHU KIIuMaTa,
TIPUHIIAITBI
OEpEKITUBOTO
MIPOU3BO/ICTBA,

3¢ dexTUBHO
JIEUCTBOBATH B
Ype3BhIYANHBIX
CUTYaLUIX

B 00J1acTH YK0JIOrHY€CKOr0

BOCTIMTAHMS:
- C(OPMHPOBAHHOCTH  IKOJIIOTUIECCKOMH
KYJbTYPBHI, IIOHUMAaHHUEC BIIMAAHUA

COIIMAIBHO-9)KOHOMUYECKUX  ITPOLIECCOB
Ha COCTOSIHHE IPUPOJHOM U COLUAIBHOU
cpensl, OCO3HaHUe rJ100aJIBbHOTO
XapakTepa 3KOJOrHYECKUX Ipodiem;

- IUIAHUPOBAHME W  OCYILECTBIICHHE
JEUCTBUIA B OKpYXKAalOLIEW Ccpeae Ha
OCHOBE 3HAHUA IUEJNeH YCTOMYHMBOTO
pa3BUTHS YEIIOBEUECTBA;

aKTHUBHOE HETIPUSITUE JIEHCTBHH,
MIPUHOCALLMX BPEJl OKPYKAIOLIEN CPELE;

- YMEHHE IIPOTHO3UPOBATH
HeOIaronpusTHbIC JKOJIOTUYECKUE
MIOCJIEICTBUS MpEeANPUHUMAEMBIX
JIEUCTBUM, IPEJOTBPALLATh UX;

- pacuIMpeHHe OmbITa JEATEIbHOCTH
9KOJIOTUYECKOM HaIlpaBIEHHOCTH;

- OBJIa/ICHHUE HaBbIKaMU y4eOHO-
UCCJIEA0BATEIBCKOM, IPOCKTHON U
COLIMAIBHON I€ATEIBbHOCTH;

- chopmMupoBaTh

HpeI[CTaBJICHI/ISIZ [0)
XUMHUYECKOH COCTaBJISIONIEH
€CTECTBEHHOHAYYHOU

KapTHUHBI MUPA, POJIH XUMUU B
MO3HAHUU SIBJICHUN MPUPOIBI,
B (DOPMHUPOBAHUU MBIIIJICHUS
U KYyJbTYphl JIMYHOCTH, €€
(GyHKIIMOHATBLHOM
IPaMOTHOCTH, HEOOXOIMMOM
JUISL PEIICHUs MPaKTHUYECKUX
3a/1a4 u 9KOJIOTUYECKU
000CHOBAHHOTO OTHOILIEHUS K
CBOEMY 310POBBIO u
MIPUPOIHON Cpelie;

- yMeTh coOMonaTh MpaBuia
9KOJIOTHYECKH
[EJIeCO00Pa3HOT0 TMOBEICHUS
B ObITy W  TpyJOBOH
JeATeTbHOCTH B LEeTsX
COXPAaHEHUS CBOETO 3/J0POBbS
U OKpY)KAIOWLIEH NPUPOAHOU
Cpellbl; YUUTHIBATh OMACHOCTh
BO3JCHCTBUS  HA  JKUBBIE
OpraHU3MBbl  OIpPEAEICHHBIX
BEILECTB, TIOHUMAsl CMBICI
IOKa3aTeist MpeaeabHON
JIOITYCTUMOW KOHUEHTPALMKU
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2. CTPYKTYPA U COJIEP2KAHUE YUEBHOW JUCHUILIAHBI
OVIIL.09 XUMUA

2.1. OOBeM TUCHIMIUIMHBI U BUABI y4eOHOH pabOThI

Bua y4eOHoii paboThI O0bem yacon
MakcumanpHasi yueOHast Harpy3ka (Bcero) 116
O06s13aTenbHas ayIMuTOpHAst ydeOHasi Harpy3ka (BCero) 12
B TOM YHUCJIE:
71a00paTOPHBIE 3aHATHSI (eCiu npedyCMOmMpPeHo) -
MIPaKTUYECKHE 3aHATUS (eciu npedyCMompeHo) 6
KOHTPOJIbHBIE PAOOTHI (eciu npedycmompeno) -
KypcoBasi paboTa (IIpOeKT) (eciu npedycmompero) -
CamocrositenbHas pabora o0ydaronierocst (Bcero) 104
[IpomexyTounast arTecTarus B popme 3auer ¢
OILIEHKOU
2.2. TemaTuyecKkui IJIaH U COAEPKAHUE AUCIUILTMHBI
HanMenoBaHe Coaep:xanue yueOHOro MaTepuasa, JjaboparopHbie O6bem | YpoBen
PadoThI U MPAKTHYECKHE 3AHATHS,
PAIICAOB MTEM | 3 MocTosTe b HAS padora o0y4aromuxcs, KypcoBas Hacon ocsoenn
padoTa (MPoeKT) (eciu npedycmompeno) "
1 2 3 4
OcHoBHoOe coJep:kaHue
Paznen 1. OCHOBBI CTPOEHUSI BelIECTBA
Tema 1.1. Conep:xanue 2 1-2
Crpoenne atomoB | CoBpeMeHHas MOJIETTh CTpOECHHS aToMma.
XAMUYECKUX CHUMBOJIMYECKHUH $I3BIK XUMUU. XUMUYECKUU 3JIEMEHT.
AIIEMEHTOB U OnekTpoHHas KoH@urypauus artoma. Kiaccudukanus
npupona XAMHYECKUX  DJEeMEHTOB  (s-, p-, d-dmemMeHTHI).
XUMHYECKON BanenTtHeie »3neKTpoHbl. BaneHTHOCTb. OJIEKTpOHHAA
CBSI3U npupoIa XUMHUYECKOU CBSI3U.
DJIEKTPOOTPUIIATEILHOCTh. BUABI XMMHYECKOW CBSI3H
(KoBajieHTHAas, HOHHAsI, METAJUTMYECKasi, BOAOPOIHAS) U
crocoObI ee 00pa3oBaHus
IIpakTnyeckne 3aHATHS 2
Pemienne 3agaHuii Ha HWCNOJB30BAHHE XHUMHUYECKOM
CUMBOJIUKM M Ha3BaHHM COEAMHEHUN N0 HOMEHKJIAType
MEXIYHAPOJAHOTO COI03a TEOPETUUYECKON U TMPUKIAJTHON
XUMUM W TPUBUAIBHBIX HA3BaHWW I COCTaBJICHUS
XUMUYECKHX  (OpMyJT  JIBYXaTOMHBIX  COCIUHCHHIMA
(okcumoB, cynbGuUIOB, THAPUAOB U T.I.) U JPYTHX
HEOPTraHUYECKUX COCAMHEHUI OTJEIbHBIX KJIACCOB.
[TpakTiyeckue 3alaHusl Ha YCTAHOBICHHUE CBSI3U MEXKIY
CTPOCHHEM  aTOMOB  XHMHYECKHX  DJIEMEHTOB H
NEPUOANYECKUM HW3MEHEHHUEM CBOWCTB XUMHYECKHX
AJIEMEHTOB M WX COCIAMHEHHH B COOTBETCTBUH C
noJsioskeHueM Ilepuoarueckoit ccTeMBl.
CamocTosiTesibHas padoTa 8 1-2
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Tema 1.2.
[Tepuoanueckuit
3aKOH U Ta0inIa

.. MenneneeBa

Conep:kaHue

[IpakTnyeckune 3aHATHA

[lepronnueckasd cucrema XUMUYECKUX 3jeMeHTOB J[.U.
MenneneeBa. ®Dusnueckuii cmbica  [leproanueckoro
3akoHa J[.M. MenneneeBa. 3aKkOHOMEPHOCTH U3MEHEHMUSI
CBOMCTB XHMHUYECKHUX OJEMEHTOB, OO0pa3yeMbIX HUMH
NPOCTBIX M CIOXHBIX BELIECTB B COOTBETCTBUU C
MOJIOKEHUEM XMMHUYECKOro 3jeMeHTa B llepuoamyeckoii
cucremMe. MUPOBO33pPEHUYECKOE W HAy4YHOE 3HAYEHHUE
ITepuonnueckoro 3akona J[.M. MenneneeBa. IIporuossi
JA.M. MenneneeBa. OTKpbITHE HOBBIX XHMHYECKUX
9JIEMEHTOB.

Pemienne npakTHUKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX
3aJlaHUM HAa XapaKTepHU3alUi0 XHUMHUYECKUX SJIEMEHTOB
«Meramauyeckue /  HEMETaJUIMYECKHE  CBOMCTBA,
3JIEKTPOOTPULIATEIIBHOCTh XUMHUYECKUX JJIEMEHTOB B
COOTBETCTBUM C MX DJIEKTPOHHBIM CTPOCHHEM U
MOJIOKEHUEM B TMEPUOJIUYECKON CHCTEME XUMHYECKHUX
anemenToB JI.M. MenaeneeBay

1-2

CamocrosiTesbHast padora

Paznea 2. XumMnueckne peakuuu

Tema 2.1. Tumnsl
XUMHYECKUX
peakuuii

Conep:kanue

Knaccudukamust ¥ THIOBI XUMHUYECKUX pEAKIUH C
ydacTHeM HeopraHnmdyeckux BemecTB. CocraBieHHe
YPaBHEHUI  peakiuid  COCOUHEHHS,  Pa3JIOKCHHS,
3aMelieHusi, OOMEHa, B T.4. pEaKIUd TOpEeHHS,
OKHCJICHUSI-BOCCTAHOBIICHHSI.

ypaBHeHI/IH OKHUCJICHUA-BOCCTAHOBJIICHHUA. CreneHn
OKHCIICHHMS. Oxucnurenb U BOCCTAHOBUTEIb.
CocraBieHne ¥  ypaBHUBaHHE  OKHCIHUTEIHHO-
BOCCTaHOBHTEIIFHBIX PEAKIHUH METOJOM 3JIEKTPOHHOTO
OanaHca. OKHUCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIMU
B TIpUpONE, TPOU3BOJACTBEHHBIX  MpoOIeccax |
KUBHCACATCILHOCTH OPraHn3MOB

HpaKaneCKne 3aHATHUA

CamocrosiTeibHas padoTa

KonuuectBennsle oTHOmEHUS B XUMHHM. OCHOBHBIE
KOJIMYECTBEHHBIE 3aKOHbl B XMMHM M pacueTbl IO
YPaBHEHHSAM XMMMUYECKHX peakuuid. Mosb Kak equHUIA
KOJIMYecTBa BemiecTBa. MomspHas Macca. 3aKOHBI
COXpAaHEHHs MacChl W DJHEPruud. 3akoH ABOraapo.
Monspuelii 00beM Ta30B. OTHOCHUTENbHAs IJIOTHOCTh
razoB. PacueTsl Mo ypaBHEHUAM XUMUUYECKUX PEAKIUN C
UCIIOJIb30BaHUEM MacChl, 00beMa (HOpMaJibHbIE YCIIOBH)
ra3oB, KOJU4ECTBA BEIIECTBA

Tema 2.2.

Conep:xanue
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DNEKTPOIUTUYECKA
s IUCCOLMALUASL U
WOHHBIA 0OMEH

Teopuss 2JIEKTPONIUTHYECKOW auccounanuu. HoHsl.
ONEKTPONUTHI, HEAIEKTPOIUTHL. Peakiuu HOHHOTO
oOmeHna. CocTaBiieHHe peakiuii HOHHOTO 0OMEeHa MyTeM
COCTaBJICHUSI MX TOJHBIX M COKPAIIEHHBIX HOHHBIX
ypaBHeHUN. KHCITIOTHO-OCHOBHBIE peaklMy. 3aJaHus Ha
COCTaBJICHUE MOHHBIX PEAKIIUN

IIpakTHyeckne 3aHATHA

CamocrosiTesbHast padora

JlaGopaTtopHnas pabota “THUITbl XUMHUYECKUX PEaKIThii”.
UccrnenoBanne THMOB (IO COCTaBY M KOJUYECTBY
WUCXOJIHBIX M OOpa3ymoIIMXCs BEIIECTB) M IMPU3HAKOB
XuMuyeckux peakuui. [IpoBeneHue peakuuii MOHHOIO
oOMeHa, olpeaeneHUe cpedbl BOAHBIX PAacTBOPOB.
3aaHusl Ha COCTABJICHUE HOHHBIX PEaKIUi

KoHnTpoabHasn
CrpoeHue BeliecTBa U XMMUYECKHE PEaKIIUU

padora 1
Pa3nen 3. CTpoeHue U CBOIMCTBA HEOPraHUYECKHUX BelleCTB

Tema 3.1. Conep:kaHue 1-2
Knaccupukanus, | Ipeamer Heopranmueckoii xumuu. Kiaccudukaius
HOMEHKJIATypa M | HeopraHMYeckux BewecTB. [IpocTele U CIOXKHBIE

CTpOEHHE BeuiecTBa. (OCHOBHBIE KJIACChl CJIOKHBIX BELIECTB
HEOPTraHWYECKUX | (OKCHJbI, TUIPOKCUABI, KHCIOTHI, coiu). B3aumocss3b

BCIICCTB HEOPraHWYECKNX BEIIECTB. ATrperatHble COCTOSHUSA

BCIICCTBA. KpI/ICTaJIJ'II/I‘IeCKI/IC u aMOp(bHLIe BCIICCTBA.

Turnbr KPHUCTAJUIMYECKUX peLeToK (aTomHas,
MOJIEKYJIsIpHAsl, HIOHHAs, METAJUTMUECKas). 3aBUCUMOCTb
(bU3IIECKUX CBOWCTB BEIIECTBA oT THMNa

KPUCTANINYECKOM pemeTky. 3aBUCUMOCTbh XUMUYECKOM
AKTUBHOCTH BC€UICCTB OT BHIA XUMHYECKON CBSI3H U
TUMAa  KPUCTAUIMYECKOM  PEIIEeTKH. [MpuanHb
MHOI000pa3usi BEIIECTB

IMpakTnyeckne 3aHATHSA

CamocrosiTeibHas padoTa

Homenknatypa HeoOpraHM4ecKMX BEIIECTB: Ha3BaHHE
BEIIECTBA MCXOIS M3 HMX XHMHUYECKOH (GOpMYIJbl HIU
COCTaBJIEHUE XUMUYECKON (POPMYJIIbI HCXOS U3 HA3BAHUS
BeuiectBa 1o  MexayHapoaHon  (MIOITAK)  wnm
TPUBHAJILHOI HOMEHKJIAType.

Pemienne mnpakTHUECKUX 3aJaHUN 1O KJIACCU(HUKAIHIH,
HOMEHKJIaType U XUMHYECKUM bopmynam
HEOpPraHMYECKUX BEUIECTB PAa3JIMYHBIX KIACCOB (yrapHbIH
ra3, YIJIGKHCIbIM ra3, amMMHuak, TraiieHas MW3BecCTb,
HeraleHas U3BeCTb, INThEBas coAa U APYTHX): Ha3bIBaTh
U COCTaBIATH  (QOpPMYJBl  XMMHYECKHX  BEIIECTB,
OINpEAEIATh NPUHAJIEKHOCTD K KJ1accy.

HUcrounnkn  Xxumudeckod  mHpopmaruu  (CpeacTB
MaccoBor wuH(oOpMmarmu, cerb MHTepHEeT U Hpyrue).
[Touck mHbOpMaIMK MO HA3BAHHAM, WICHTU(DHUKATOPAM,
CTPYKTYPHBIM (hopMysiam

Tema 3.2. dusnko-

Conep:xanue
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XUMHYECKHE
CBOIiCTBa
HEOPraHUYECKUX
BCIIECTB

TeopeaneCKoe oﬁyqelme

Mertamnbl. OOume Gu3ndeckue U XMMHUYECKHUE CBOWCTBA
MeTaiioB. CriocoObl MmosydeHus. 3HauYeHHEe METaIOB U
HEMETAIJIOB B MPUPOJC U KUIHEACITCILHOCTH YCIIOBEKA
U opraHu3MoB. Kopposus MeTasioB: BHIBI KOPPO3HH,
CTIIOCOOBI 3aIIUTHI METAJUIOB OT KOPPO3UHU

Hewmeramel. OOmme  ¢usndeckne W XUMHYECKUE
CBOMCTBAa HEMETAJJIOB. THUIHYHBIE CBOMCTBA HEMETAIIIOB
IV- VII rpynn. Krnaccupukanuss U HOMEHKIATypa
COCIMHEHUN HeMeTaioB. KpyroBopoTsl OHMOTEHHBIX
AJIEMEHTOB B IPUPOJE

XuMHU4ecKue CBOICTBA OCHOBHBIX KJIaCCOB
HEOPraHUYECKUX BEHIECTB (OKCHUIIOB, THUIAPOKCHUIOB,
KHCIIOT, COJIed M Jip.). 3aKOHOMEPHOCTH B W3MEHEHUU
CBOWCTB MPOCTBIX BEILIECTB, BOJOPOAHBIX COCIUHEHUI,
BBICIIUX OKCHJIOB Y THAPOKCUIOB

ITpakTH4yecKue 3aHATHS

CamocTosiTesibHasi padoTa

CocTaBineHue ypaBHEHUH XHUMHYECKHX pEaklHuil ¢
y‘{aCTI/ICM HpOCTBIX 158 CJIOKHBIX HeOpI‘aHI/I‘-ICCKI/IX
BEIISCTB: METAJUIOB M HEMETAJJIOB, OKCHI0B METAJIJIOB,
HEMETAJJIOB U aM(OTEPHBIX 3JIEMEHTOB; HEOPTaHUYECKUX
KHCIIOT, OCHOBAaHUW ¥ aM(pOTEPHBIX THAPOKCUIIOB;
HEOPraHUYECKUX  COJIEH, XapakTEepU3yIOUX  HX
CBOMCTBA.

PemieHne npakTHUKO-OPUEHTUPOBAHHBIX TEOPETHUECKUX
3aJlaHWi Ha CBOMCTBA, COCTaB, MOJYyUYCHHE U 0€30IMacHOe
HUCIIOJIB30BAHUEC B&)KHCIZHIHX HCOpF&HH‘-I@CKI/IX BCIICCTB B
OBITY ¥ IPAKTUYECKOM ESITEIIbHOCTH YEJIOBEKA

1,2

Tema 3.3.
Wnentuduxanms
HEOPTaHHYECKUX

BEILIECTB

Conep:xkanue

HpaKaneCKne 3aHATHUA

CamocrosiTeibHas padoTa

JlaGopaTopHas pabota «nenTndukanus
HEOPTraHUYECKUX BEIIECTBY.

Pemenue OKCIICPUMCHTAJIBHBIX 3aJa4 [0 XUMHWYCCKUM
CBOWCTBAM METAJIJIOB U HEMETAIUIOB, 110 PACIIO3HABAHHIO
¥ TIOJTyYEHUIO COSTMHEHHUI METAJUIOB M HEMETAJIIOB.

W nentudukanms HEOPTraHMYECKUX BEIIIECTB c
HUCIIOJIB30BAHUEM  UX (bHBI/IKO-XI/IMI/I'-IeCKI/IX CBOI71CTB,
XapaKTEPHBIX KAYECTBCHHBIX peakiuii. KauecTBeHHBIC
peaknuu Ha cyibdar-, KapOOHAT- ¥ XJIOPUA-aHUOHBI, Ha
KaTHOH aMMOHHSI

Kountpoabnasn
padora 2

CBoiicTBa HEOPraHUYECKUX BEIIECTB

Pazpgea 4.

CrpoeHne 1 CBOMICTBA OPraHUYECKUX BelIeCTB

Tema 4.1.

Conep:kanue
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Knaccudukanus, | IlosBneHne u pa3BUTHE OPraHUYECKOM XHMHMU Kak
CTpOCHUE U Hayku. IIpenmer oprannuyeckor xumuu. Mecrto H
HOMEHKJIaTypa | 3HAa4y€HUE  OpPraHM4eCKOM  XUMUM B CHCTEME
OpraHMYECKUX | €CTECTBEHHBIX HAYK.

BELIECCTB XHMMHUYECKOE CTPOEHUE KaK TMOPSINOK COECIUHEHUS
aTOMOB B MOJIEKyJ€ COIJJaCHO MX BaJECHTHOCTH.
OcCHOBHBIE NIOJIOKEHUSI TEOPUU XUMUYECKOTO CTPOCHHUS
OpraHM4yecKux  coeauHeHud  A.M. Bbytnepoga.
YriaeponHbld  CKEJIET  OpPraHWYeCKOM  MOJIEKYJIBI.
3aBUCUMOCTb CBOWCTB BEIIECTB OT XHUMHYECKOTO
CTpOEeHUs MOJIEKyJI. M3omepus u u3omMepsl.

[Tonstne o ¢QyHKIUMOHANbHOM rpynme. Pamgukan.

[TpyHIHATIBI KJaccu(uKanuu OpPraHUYECKUX

coenvuHeHUN. MexayHaponHas  HOMEHKIATypa W

IIPUHLIHAINIBI HOMEHKIIATYPbl OPraHUYECKUX COCIUHEHUM.

[Tonsatue 00 a30TCOAEpXkKAIIUX  COEAVHEHHUSX,

OMOJIOTMYECKHM AaKTHBHBIX BellecTBaxX (yriaeBojax,

KHUpax, Oelkax W Op.), BBICOKOMOJIEKYJISIPHBIX

COCTMHEHUSIX (MOHOMED, MOJTUMED, CTPYKTYPHOE 3BEHO)

[IpakTnyeckune 3aHATHA

CamocrosiTeabHas paﬁoTa

Homenkiiarypa OpraHMYecKMX COECIMHEHUW OTAEIIBHBIX
KJIACCOB (HacChIIIEHHEIE, HEHaCBILICHHbIE u
apOMaTUYECKHE  YIJEBOAOPOABI, CHHPTHL,  (HEHOIBI,
aJbACTU/IBI, KETOHBI, KapOOHOBBIE KHCIOTHI W [Ip.)
CocraBiieHHe TIOMHBIX U COKPAIICHHBIX CTPYKTYPHBIX
dbopMysl OpraHMYEeCKHX BEIIECTB OTHAEIbHBIX KJIACCOB,
UCTIONB3YSl WX Ha3BaHUA IO CHUCTEMATHYECKOH W
TPUBHAJIbHON  HOMEHKJAType  (STWJIEH,  alleTHJIEH,
rIiepuH, (eHomd, (opMalbIeru, YKCyCHas KHCIIOTa,
rmnuH). PacyeTs npocTeiiieit popMyibl OpraHnuecKou
MOJIEKYJIbI, HICXOsl U3 3JIEMEHTHOT0 cocTana (B %)

Tema 4.2. Conep:xanue

CaolicTBa OU3UKO-XUMHYECKHE CBOMCTBA OPraHUYECKUX
OPraHWYECKUX | COEAMHEHUH  OTAENBHBIX  KJIacCOB  (OCOOCHHOCTH
COCIMHEHUI KJacCUpUKalMd M HOMEHKJIATypbl BHYTpHU KJjacca;

rOMOJIOTHUECKUI pax U oOmas Qopmyia; H3oMepus;
¢du3nyecKkre CBOICTBAa; XUMUYECKHE CBOMCTBA; CIIOCOOBI
MOJTyYCHUS):

— TpeaebHbIC YTIIEBOAOPOAbI (AJTKaHBl M IIUKJIOATKAHBI).
l'openue merana kak OJMH M3 OCHOBHBIX HCTOYHUKOB
TeIJla B TMPOMBIIUIEHHOCTH ©  OwbiTty. CBolcTBa
MPUPOJHBIX YIJIEBOJOPOAOB, HAXOXKACHUE B MPUPOJE U
MIPUMEHEHNE aJIKaHOB;

— HenpenenbHble (AJKEHbI, AJTKUHBI WU AJIKAJUEHBI) M
apoOMaTHYECKHE YTIEBOAOPOIbI. ['OpeHHe areTriieHa Kak
MCTOYHHMK BBICOKOTEMIIEPATYPHOTO IUIAMEHU ISl CBApPKU
1 PE3KH METAJIJIOB




—  KHMCIIOPOJCOAEp)Kalle COeAMHEHUs (CIUpPTHl U
(deHonb1, KapOOHOBBIE KUCIIOTHI U 3(UPBI, aTbIETUIBl H
KETOHBI, JKUPbI, yrieBoabl). [IpakTuueckoe mpuMeHeHne
STUJICHIJIMKONSA, TiHIepuHa, (¢eHona. Ilpumenenune
dopmanpaeruia, aneTadbAETHa, YKCYCHOW KHCIIOTBHI.
Mpbuia Kak cou BeICIIUMX KapOOHOBBIX KHUCIOT. Moromiue
CBOMCTBA Mblja

—  a3oTcoAeprKanue COCAMHEHUS (amuHBI  H®
aMHUHOKHCJIIOTBHI, OCIIKM). BricokoMonekysipHbIe
COCTMHEHUS (cuHTETHYECKHE Hu OMOJIOTHYECKHU-
aKTUBHBIE). MoOHOMEp, TOIUMEpP, CTPYKTYpPHOE 3BEHO.
[Monumepu3zanus 3TUiieHa KaK OCHOBHOE HAMpPAaBIICHHUE
€ro HMCIIOJIb30BaHUS.

l'eneTndeckas cBsI3b MEXKIY KJIaccaMH OPTaHMYECKUX
COeIMHEHUN

IIpakTHyeckue 3aHATHA

CamocTosiTesbHasi padoTa

CBolicTBa OpPraHMYECKUX COCIUHEHUH  OTACIIbHBIX
KJIaCcCOB (TpuBHaNBbHAS n MEXTyHapOHas
HOMEHKJIaTypa, XHMHYECKHE  CBOWCTBA,  CIIOCOOBI
MOJIy4eHUs1): TpejenbHble (aJKaHbl M IUKIOAIKAHBI),
HempeAelbHbIe (AJIKEHbI, aJKWHBI W alKaJWCHBI) U
apOMaTUYECKHE YTICBOIOPOMABI, CIHUPTHI H (HEHOIBI,
KapOOHOBBIC KHUCJIOTHI U 3(UPHI, AIBICTUABl U KETOHBI,
aMUHBI M  AMUHOKHUCJIOTBHI,  BBICOKOMOJIEKYJSPHbBIC
COCMHEHMS. 3aJaHhsi Ha COCTaBJICHUE YpPaBHEHUU
XUMUYECKHX PpPEAKIUH C ydacTHEM OpPraHHMYECKUX
BEII[ECTB HA OCHOBAHUU UX COCTaBA U CTPOCHMSI

CocraBneHue cxem peakuuii (B TOM 4HciIe IO
IIPEII0KEHHBIM LEMOYKaM MIpeBpaLICHHUIT),
XapaKTEePU3YIOIIUX XUMUYECKUE CBOMCTBA OPTaHNUYECKUX
COCIMHEHUN  OTHEeNbHBIX  KJIAcCOB,  CIOCOOBI  HX
MOJIy4YEHUS! M Ha3BaHHME OPraHUYECKHX COCAMHEHHH 10
TPUBUAIBHON WM MEXIYHAPOJHOU CUCTEMATHYECKOU
HOMEHKJIAaType.

Pemenne mnpakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKHUX
3aJ]aHAid  HA CBOMCTBA OPraHUYECKUX COCIMHEHUU
OTJIEJIbHBIX KJIACCOB

IIpakTHyeckue 3aHATUA

CamocTosiTesibHasi padoTa

JlaGopatopnast paborta “IIpeBpaimieHus OpraHUYECKHX
BEILIECTB MIPY HarpeBaHuu".

[lonyuenne oTuineHa U HU3YyYEHHE €0  CBOMCTB.
MopaenupoBaHre MOJEKYJ M XUMHUYECKUX MpPEeBpaIlCHUN
Ha [pUMeEpe dTaHa, STWICHA, alleTUIIEHA U Jp.

Tema 4.3.

Conep:xanue

1-2
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Wnentuduxanms

BI/IOOpraHI/I‘leCKI/Ie COCIUHCHMUA. HpI/IMeHeHI/Ie n

OpraHWYECKHUX | OMOJIOTHYECKass  poJib  YTJICBOJIOB. Oxucnenue
BEIIECTB, UX VITIEBOJIOB — UCTOYHHUK HEPTHH KHUBBIX OPraHU3MOB.
3HAYCHHE U Ob6sactu npuMeHeHUs: aMHHOKHUCIOT. llpeBparienus

npuMeHeHue B | OenkoB muiiy B opranusme. buonorumdeckue (pyHKunu
OBITOBOM U oenkoB. buonmornueckne Qynkmuu xkupoB. Pomb

MIPOU3BOJICTBEHHOM | OPTaHUYECKOW XMMHH B PELICHUH MPOOJIeM MUIIEBON
NEeSTENIbHOCTH | 6€30MMacHOCTH
YeIIOBEKa Ponbp opranuueckoii XUMHUM B pELICHUH MPOOIEM
IHEPreTHUECKON OC30MMaCHOCTH, B Pa3BUTHH MEIHIIHHEI,
CO3JaHMM HOBBIX MaTepUajoB, HOBBIX HCTOYHHKOB
SHEpruM  (anbTepHATHBHBIE HMCTOYHHKU  SHEPrUu).
OnacHOCTh  BO3JCHCTBHS HAa KUBBIE OpPTaHU3MBI
OpPTaHUYECKHUX BEIIECTB OTJIEITBHBIX KJIACCOB
(YrieBomoposl, CUPTHI, (DEHONBI, XJIOPOpraHUYECKHe
MIPOU3BOIHBIC, ANBJCTHIBI M JIP.), CMBICT TOKa3aTels
peIeIbHO AOMYCTUMON KOHIICHTPAIHH
IIpakTH4yeckue 3aHATHA
CamocrosiTesibHasi padoTa
JlaGopatopHnas padora: “UneHTHduKanys OpraHUYECKUX
COECIUHEHUN OTHEILHBIX KIacCOB”’
WNnenTudukaius opraHuyecKux COSAMHEHUN OTIEIBHBIX
KJIacCOB (Ha MpUMepe allbJeruI0B, Kpaxmasa, YKCYCHOM
KHUCTIOTHI, OCJIKOB U T.II.) C UCIIOJIb30BAHUEM UX (DU3HKO-
XUMHYECKHX CBONCTB M XapaKTEpPHBIX KadeCTBEHHBIX
peakimii. JleHarypamuss Oenka TpM  HarpeBaHHM.
LIBeTHBIC peakuuu OEJIKOB. Bo3nukHOBeHUE
AQHAIUTUYECKOTO CUTHANAa C TOYKU 3PEHUS XUMHUYECKUX
MPOLECCOB MPU NPOTEKAHUU KAaYECTBEHHOM pPEaKIHH,
MO3BOJIAIOIIEH  WACHTU(DHUIIMPOBATH  MPEATIOKECHHBIC
OpraHMYEeCKHEe BENIeCTBa
Kontpoasnas CTpyKTypa v CBOHCTBA OPTaHUYECKUX BEIIECTB
paborta 3 PYKTYP p B
Paznen 5. KuHernueckue M TepMOAMHAMHYECKHE 3aKOHOMEPHOCTH NMPOTEKAHHS XUMHYECKUX
peakuuii
Tema 5.1. Conep:xanue
CkopocTh

XUMHHYCCKHX | CkopoCTh peaKInu, €€ 3aBUCHMOCTh OT Da3IHYHEIX

peaKuuH. (bakTOpOB: OPUPOJBI  pEarupyroIux BEILIECTB,

XUMHIECKOe KOHIIEHTPAILMK PEArupyroIUX BEIIECTB, TEMIIEPATYPHI H
PaBHOBCCHC IUIOIAAN  PEAaKIMOHHOH TOBEPXHOCTH. TerioBbIe

3pdeKTl  XUMHUYECKHUX  PEaKIHM. JK30- "
SHIOTEPMUYECKUE, PEAKIIUMN.

OO6paTuMocThb peakiuii. XuMHUECKOe paBHOBECUE U €0
CMEILlEHHE TOJ JEHCTBHEM paszIMuYHBIX (PaKTOpOB
(KOHIIEHTpalMs peareHTOB WM MPOJIYKTOB pPEaKIUH,
JaBJeHHEe, TeMIlepaTypa) s CO3JaHMsl ONTHUMAaJbHBIX
YCIOBUM  NpPOTEKaHMS  XMMHUYECKMX  IPOLIECCOB.
ITpunnun Jle Hlatense

IMpakTnyeckne 3aHATHSA

1-2
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CamocrosiTeibHas padoTa

Pemienne mnpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUNA  Ha
aHanmu3 (aKTOPOB, BIUSIONINX HA M3MEHEHHE CKOPOCTH
XUMUYECKOW PEaKlIMH, B T.4. C MO3ULUUN IKOJIOTUYECKH
1eIeco00pa3HOro TOBENEHUsT B OBITY H TPYIOBOM
JIEATEIbHOCTH B LEISAX COXPAHEHUS CBOEro 370pPOBbS U
OKPY’KaIOIleH IPUPOIHOMN CPEBI.
Pemienne mnpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUNA  Ha
npuMeHeHrne npuHuuna Jle-Ilarense mist HaxoXAEHUSA
HallpaBJICHUS CMELICHUS PaBHOBECHS XUMHUYECKOU
peakuuu u aHaiu3 (HaKTOPOB, BIUSAIOIMIUX HA CMEIICHUE
XUMHUYECKOTO PABHOBECHSI

Paznea 6. PacTBopbl

CBOICTB PacTBOPOB

Tema 6.1. Conep:xkanue

Honstre o PacTtBopenne kak  (U3MKO-XUMHUYECKUH  MpOIECC.

pacTsopax PactBopel. CriocoObl  MPUTOTOBJIEHUSI  PACTBOPOB.
PactBopuMoctb. MaccoBast  10Ji1  pacTBOPEHHOI'O
BenecTBa. CMBICT NOKa3aTels MPEAEIbHO IOy CTUMOM
KOHIIEHTPAallMM M €ro MCIOJb30BaHUE B  OLEHKE
AKOJIOTMYECKOI 0€30M1acHOCTH.
[TpaBuia 3KOJOTMUYECKH LIEIeCO00pa3HOro TOBEICHUS B
OBITY U TPYAOBOHM AEATEIBHOCTU B LENSIX COXPaHEHUS
CBOETO 37I0POBbSl M OKpY’KAIOLIEH MPUPOIHON Cpeipl;
OMACHOCTh  BO3JEHCTBUS HA JKUBBIE OpPraHU3MBI
OIpEe/IeJICHHBIX BEILECTB.
Pemenne  mpakTHUKO-OPUEHTUPOBAHHBIX  PaCUYETHBIX
3aJJaHMi Ha PacTBOPBI, MCIOJb3yeMble B OBITOBON U
IIPOU3BOJICTBEHHON AESITEILHOCTH YEJIOBEKA
IIpakTHYeckue 3aHATHSA
CamocrosiTeibHas padoTa

Tema 6.2. Coaepxanne

HccnenoBanue

IIpakTnyeckune 3aHATHS

CamocrosiTesibHas padoTa

JlaboparopHnas pabota «IIpuroroBieHre pacTBOPOBY.
[TpuroroBieHne pacTBOPOB 3aJaHHOW (MaccoBoil, %)
KOHILICHTpaLUH (c [IPaKTUKO-OPUEHTUPOBAHHBIMU
BOIIPOCAMH) U OTIPEICIICHIE CPEIBI BOIHBIX PACTBOPOB.
Pemenne 3a1a4 Ha MPUTOTOBIICHUE PACTBOPOB

IMpodeccnoHaILHO-OPMEHTHPOBAHHOE COlepKaHUeE (CoAep:KaHNe MPUKIATHOTO MO/YJIs1)

Paznen 7. Xumus B ObITY M IPOU3BOJACTBEHHOM 1eSITEJIbHOCTH YeJI0OBeKa

Tema 7.1.
Xumus B ObITY U
MPOU3BOACTBEHHOMN
NEeSATEIbHOCTH

YeJI0BeKa

Conep:xanue

Hogeilime  O1OCTMKEHHST  XMMHUYECKOM  HAyKH U
XAMHUYECKOH TE€XHOJIOTMH. POJIb XUMHH B 00€CIeYeHNH
3KOJIOTUYECKOM, SHEPreTUYECKON u MUILEBOM
0e30MacHOCTH, Pa3BUTUU MeaulUHbL. [IpaBuia mowcka u
aHaJgu3a XUMHUYECKOW WH(POPMAIMK W3 Pa3IUIHBIX
WUCTOYHUKOB (Hay4yHass U y4eOHO-HAy4Hasl JIHTEpaTypa,
cpeacTBa MaccoBOM nHpopManuu, cetb HTepHeT)

1-2
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[IpakTnyeckune 3aHATHA

CamocTosiTesbHast padoTa

Ilouck m aHammu3 KeiicoB 0O MNPUMCHCHUN XHUMHNYCCKUX
BCIIECTB M  TEXHOJOTMA C  ydeToM  Oyjayiei
npodeccHoOHaTHLHON JESITCIIbHOCTH 1o TeMaMm:
Ba)KHEHIIINE CTPOHTEINIbHBIC MaTepHUabI,
KOHCTPYKIIMOHHBIE  MaTepHaibl, KpacKH,  CTEKIO,
KepaMHKa, MaTepHaIbl ISt AJIEKTPOHUKH,
HaHOMATCpHUaJIbl, TCKCTUJIBbHBLIC BOJIOKHA, HWCTOYHUKHU
SHEPrHH, OPraHUYECKUE W MUHEpAIbHBIC YI0OpPCHHS,
JICKApCTBCHHLIC BCIICCTBA, 6I)ITOBaH XUMHUSL.

3amuTa: [IpencraBnenue pe3ynbTaTOB PEIICHHS KEHCOB B
dbopMe MUHH-TOKJIAJIa C Ipe3eHTaIuen

Hrtoro

116
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3. YCJOBUA  PEAJIMBALIMUM  TPOI'PAMMBI  YUYEBHOM
AUCIHHUIIJIMHBI OYIIL.09 XUMHUA

3.1. MarepuanbHO-TeXHUUYECKOE 0OECTIeueHre

Jlis peanuzanvyd MpOrpamMMbl TUCHUTIIUHBL JTOJDKHBI OBITH TIPEIYCMOTPEHBI
CIIEIYIOIIME CIHEIHaIbHbIE MOMEIICHHS: YYeOHbI KaOMHET XUMHUH /WK ydeOHOU
XUMUYECKOH JTab0paToOpHH.

OGopynoBanne y4eOHOro ka0uHeTa (HArJIsiIHbIE TOCOOUsN): HAOOPHI
IAPOCTEP)KHEBBIX  MOJEJNEH MOJEKYJ, MOJeNu KPUCTAIMYECKUX PEIIETOK,
KOJUIEKI[UU MIPOCTHIX M CIOMKHBIX BEIIECTB W/MIM KOJJIEKIIMU MOJIUMEPOB; KOJIICKIIUS
TOPHBIX MOPOJI U MUHEPAJIOB, Tabnuia MeHneneeBa, yueOHble GUIBMBI, ITU(POBBIC
00pazoBaTenbHbIE PECYPCHI.

Texnuveckue cpeacrBa o0y4YeHHsi: KOMIBIOTEP C  YCTpOHCTBaMu
BOCIIPOM3BEACHUS  3ByKa, NPUHTEP, MYJIbTUMEIHA-NIPOCKTOP C  BKPaHOM,
MyJIbTUMEIUMHAS JOCKA, YKa3Ka-Mpe3eHTep s IPEe3CHTAIU.

OobOopynoBanue jadoparopuu ¥ pado4ux MecT Ja0OPATOPMU: MEH3YPKH,
MUTETKU-KaNeIbHUIIbI, TEPMOMETPBI, MUKPOCKOT, JIyTbl, IPEAMETHbIE U MOKPOBHBIE
CTeKJa, IUIAHIIeThl JJIA  KamelbHbIX peakuuil, ¢GuiabTpoBalibHass Oymara,
MPOMBIBAJIKH, CTEKJISIHHBIE TPOOUPKHU, pPE3WHOBBIE NPOOKHU, (oHapuku, HAOOP
PEAKTUBOB, CTEKJSIHHbIC MAJOYKH, IITATUBBI JJIs MPOOUPOK; MEPHbIC LMIHHAPSHI,
BOPOHKHU CTEKJISIHHbIE, BOPOHKH JenuTenbHble mnHapudeckue (50-100 mun), crynku
c mectukoM, ¢apdopoBbie YallKy, MUHIETHI, QUILTPHl OyMakHbIE, BaTa, Mapis,
YacOBBIE CTEKJIA, DJIEKTPOIUIUTKHU, Ja0OpaTOpPHBbIE IITATUBBI, CIUPTOBBIE TOPEIIKH,
CIIUYKH, NPUOOP U1l TIOJTyYEHHUs Ta30B (WJIM MPOOMpPKA C Ta300TBOJAHON TPYyOKOH),
Jep KaTeu IJisg MPOOUPOK, CKIISTHKY JIJISI XpaHEHUsI PeaKTUBOB, Pa3aTOYHbIE JIOTKH;
xumuyeckue crakansl (50, 100 u 200 mu1); mImaTenu; TUHIETHI; TUTEIbHBIC IITUIIIIHI;
CEeKyHJOMEpHI (TaiiMepbl), MepHble TpoOupku (Ha 10—20 mi) u MepHbIe KOJOBI (25,
50, 100 u 200 wmu), BonsHas OaHsA (MM TEPMOCTAT), CTEKJISHHBIC MAIOYKH;
KoHMUYeckue KoJsiObl myist tutpoBaHus (50 u 100 mu1); MHAMKATOPHBIE TOJIOCKU JIs
onpenenenust pH u cranmapTHast UHAUKATOPHAS IIKaJa; YHUBEPCAIbHBIN UHIUKATOD;
nunetku Ha 1, 10, 50 mu (wnu no3zaropsl Ha 1, 5 u 10 mut), GropeTku 711 TUTPOBAHMS,
MeauuuHckue mmpuikl Ha 100—150 mu1, 1abopaTopHbIe W/WIM aHATTUTUYECKUE BECHI,
pH-MeTtpsl, cymmnbHbBIN mKad, 1 ap. J1adopaTopHOe 000pyaO0BaHUE.

3.2. HNudopmannoHHOe o0ecnevyeHHe peaan3alu MPorpaMMal

1.  Jlns peanmzanum mporpamMmbl OMOIMOTEUHBIH (OHA 00pa3oBaTeIbHOMN
OpraHu3alui JOKEH HWMETh IeYaTHbIE W/WIW DJIEKTPOHHBIE 00pa30BaTENIbHBIE U
WH(QOpPMAIIMOHHBIE  PECYpChl, PEKOMEHJIOBaHHBbIC  JUISI  KCIOJIb30BAaHUS B

06p3.30B8.TCJ'IBHOM mponuecce, HE CTapuiec 5 J1IeT ¢ MOMEHTA U3aaHus.
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2. Pexomenayemble IeYaTHEIE U3IaHUS o peanu3anuu
00111e00pa3oBaTeIbHOM JTUCHUTUIAHBI IIPEICTABJIEHBI B METOJUYECKUX
PEKOMEHAIUAX 110 OpraHu3aIii 00yUeHHS.

3.3. HudopmarmonHoe obecrieueHrue 00yueHUs
[lepeuenr y4eOHBIX W3IAHUN, HUHTEPHET — PECYPCOB, IOMOIHUTEIHHOU
JIUTEPaATYPBI.

OcCHOBHbIE HCTOYHHUKH:

1. Xumusi. TexHonornueckuit mpoduiib: yued. Ui CTYJACHTOB YUPEKICHU I
cpea. mpod. obOpasoBanus; 1-e¢ wuszmanme, [abpuensa O.C., Octpoymor WN.I.,
OO01IecTBO ¢ OTpaHWYEHHOM  OTBETCTBEHHOCTHIO (OOpazoBaTenbHO-U3IATENbCKUN
LHEHTP «AKAIECMHU».

2. Xumusi. EctecTBeHHO-Hay4HbIH Tpoduiab: yued. ISl CTYICHTOB
yupexJienuil cpea. npod. odpaszoBanus; 1-e uznanue, 'abpuensu O.C., OctpoymoB
N.I'., OOmecTBO € OrpaHUYEHHOUN OTBETCTBEHHOCTBhIO  OOpa3oBaTebHO-
U3JIaTEIbCKUM LIEHTP «AKAJIEMUS».

3. Xumusi. ba3oBblii  ypoBeHb:  y4eOHUK i1 0Opa3oBaTENbHBIX
OpraHu3alvii,  pealu3yloumx  o0pa3oBaTelbHbIE  MPOTPAMMBI  CPEIHErO
npodeccronansHoro obpaszoBanwms; 1-¢ m3manme/Pymsutuc I'.E., ®enpaman O.I./
AKImoHepHOe 00MIecTBO « AKIMoHepHOE 00mecTBo «IIpocBemenue.

4. Xumus. TecTsl, 3a1a4n U yHnpaKHEHUs: y4eOH.mocoOue A CTYJEHTOB
yupexaeHuil cpea. npod. oopazosanus/I'abpuensu O.C., JIsicoBa I'.I'., 1-e u3ganue,
OO011ecTBO € OTpaHMYEHHOM  OTBETCTBEHHOCThIO (OOpazoBaTesbHO-U3IATENbCKUN
LHEHTP «AKaIeMUs».

3. Xumus. [Ipaktukym: yde0. mocodue /isi CTyIeHTOB YUPEXKICHUM Cpej.
npod. obpaszoBanus /I'abpuensn O.C., OctpoymoB W.I'., CnankoB C.A. u apyrue
nox pen. ['abpuensana O.C.

6. Xumusi: 0a30BbIM yPOBEHb: TPEHUPOBOYHBIE U MPOBEPOUHBIC PAOOTHI:
ydyeOHOoe mocobue, pazpaboTaHHOE B KOMILUIEKTE ¢ YUEOHUKOM JjIsl 00pa30BaTEIbHBIX
OpraHu3aluii, pealu3ylonmx  o0pa3oBaTelbHbIE  MPOTrPaMMBI CpEeIIHETO
npodeccruonanbHOro oOpazoBanusi, Pagenxuii A.M., 1-e uzganume; OOmecTBO ¢
OTpaHUYCHHOU OTBETCTBEHHOCTHIO  OOpa3oBaTEeNbHO-U3JATEIBCKUNA  LIEHTP
«AxkanemMus»

JlonoiHUTeIbHbIE HCTOYHUKHT
1. lNabpuensn O.C. Xumusa. 10 knacc. ba3oBblii ypoBeHb: y4eb. st
o01eo0pazoBar. yupexjaenuit. — M., 2022.
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2. [Nabpuensn O.C. Xumuda. 11 kmacc. ba3oBblii ypoBeHb: yuel. s
ob1eoOpazoBar. yupexaenuit. — M., 2022.

1. la6puensn O.C. Xumus: g npodeccuid W ClEeHUaTbHOCTEH
texaudeckoro npodwmist: yueonuk. / O.C. TI'abpuensu, U.I'. OctpoymoB. — 4 wu3m.
Crep.- M.: U3narenbckuil neHTp «Axagemus», 2021.

2. Tabpuemsa O.C. mnpakTukyM 10 OOIIel, HEOPraHHUYECKOH U
oprannueckoil xumun:y4e0. [Tocobue ms cryaentos cpen. [lpod. Yueb. 3aBenennii
/ O.C. I'abpuensn, N.I'. Octpoymos, H.M. Jlopodeera — M.,2020.
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4.

ANCIHHUIIJIMHBI OYIIL.09 XUMUA

KonTpoib

U OILIEHKa pe3yJibTaToOB

KOHTPOJIb MW OHLEHKA PE3YJIBTATOB OCBOEHMUSA

OCBOCHUSA y4YEeOHOW JIUCITUTLINHBI

OCYHICCTBIIACTCA IIPCIIOAABATCIICM B IIPOLHCCCC IIPOBCACHUA ITPAKTHICCKUX 3aHATUMN U

7a00paTOpPHBIX PadOT, TECTUPOBAHMS,
WHIMBUyATbHBIX 3aJaHUH, POSKTOB, UCCIICTOBAHUN.

a TaKXC BbIIIOJIHCHUA O6y‘-IaIOH_[I/IMI/IC$I

Ne | OK/TIK | Moayas/Pa3nen/Tema Pe3yabTar 00yueHus Trmut ouenquf X
MeponpusATHIA
I | OcHoBHOE conepkanmne
1 Pasnen 1. OcHoBBI Popuyauposars
0a30BbIe MOHATHS U
CTPOEHHUS BellecTBa
3aKOHBI XUMHH
1.1 | OKO01 CtpoeHne aToMOB CocraBnsate xumuueckue |1.  Tect «CtpoeHue aToMOB
XUMHYECKHX 3JIEMEHTOB |(DOpPMYJIbl COETUHEHUI B |XUMHUYECKUX 3JIECMEHTOB u
Y IPUPOJA XUMHUYECKON |COOTBETCTBUU CO MIPUPOJA XUMUUECKOM CBSAZM.
CBSI3U CTEIICHbIO OKHMCIICHUS 2. 3amaun  Ha  COCTaBIICHUC
XHMUYECKHX DJIEMEHTOB, |XHMUYCCKHX bopmyn
MCXO/IS U3 BAJICHTHOCTH U |JIBYXaTOMHBIX COCIMHCHUI
ANEKTPOOTPHUIIATETILHOCTH |(OKCHIOB, CYJIb(UIOB, THUIAPUIOB
U T.IL.).
3. 3agaHus Ha HCIOJb30BaHUE
XHMHUYECKOU CHMBOJINKH u
Ha3BaHUU COeIMHEHUN o
HOMEHKJIaType MEXyHapOJIHOTO
COr03a TEOPETUYECKON 31
MPUKJIATHON XUMHUH Hu
TPUBUAJIBHBIX ~ Ha3BaHUU  JUIA
COCTAaBJICHUSA XAMUYECKHX
dhopmyn JIBYXaTOMHBIX
COEIMHEHNI (oKkcuaoB,
Cynb(hUI0B, THIPUIOB U T.I.) U
IPYTUX HEOPraHUYEeCKHUX
COCIMHCHHMI OTACIbHBIX KIACCOB
1.2 | OKO01 |(Ilepmonnyeckuit 3akoH U | XapakTepu3oBaTh I. Tecr «Merammueckue /
OK 02 tabnumna J[.W. XUMHUYECKHE JIEMEHTHI B |[HEMeTaJJINYECKHE CBOICTBA,
Menneneena COOTBETCTBUH C UX 3IEKTPOOTPUIIATENHHOCTD u
IIOJIOKEHUEM B CPOJCTBO K AJIIEKTPOHY
MEPUOINYECKON CUCTEME |XUMUYECKHUX 9JICMCHTOB B
XUMHYECKHUX JIEMEHTOB  [COOTBETCTBHE C UX 3JIECKTPOHHBIM
J.1. Menneneena CTPOCHUEM U TOJIO)KEHHEM B
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OK/IIK

Monyas/Pa3nen/Tema

PesyabTaTr 00yyeHus

THNBI OLIEHOYHBIX
MeponpUuATHI

[IEPUOIUYECKON CUCTEME
XUMHYECKHX  anemeHtoB  J[.H.
MeHnaeneesay.

2. [Ilpaktuueckue 3amaHusi Ha
YCTAaHOBJIEHUE  CBA3M  MEXKIY
CTPOCHUEM aTOMOB XHUMHUYECKUX
3JEMEHTOB U  TNEPUOANYECKUM
U3MCHCHUEM CBOMCTB
XHUMHYECKHX DJJIEMEHTOB H HX
COCIMHEHU B COOTBETCTBUHU C
[IOJI0KEHUEM [Iepnoanueckoit
CHUCTEME.

3. IIpakTUKO-OpUEHTHUPOBAHHBIE
TEOpPETUYECKHUE 3aJ]aHus Ha
XapaKTepU3aLUI0 XUMUYCCKHX
sJeMeHTOB: «MeTammueckue /
HEMETAJUIMYECKUE CBOICTBA,
3IEKTPOOTPUIIATENHHOCTD u
CpPOJICTBO K AIEKTPOHY
XAMUYECKHUX 3JIEMEHTOR B
COOTBETCTBUE C HUX DJICKTPOHHBIM
CTPOCHUEM U TOJIO)KEHHEM B
MEePUOINYECKOM CHUCTEME
XUMHUYECKHUX SJIEMEHTOB
.. MennenaeeBa»

Pa3gea 2. Xumunueckue
peakuuu

XapakTepu3oBaTh THIIbI
XHMHYECKHX peakuuii

KonTposbnas paGora
«CTpoeHue BenecTsa u
XHMHYeCKHe peaKkum»

2.1

OK 01
OK 04

THuIel XUMHYECKUX
peakuuii

CocTaBnsTh peakuuu
COCITMHEHUS, PA3TIOKEHUS,
oOMeHa, 3aMeIIeHHS,
OKHCIIUTENIHHO-
BOCCTAaHOBUTEJILHBIE
peakuuu

1. 3agaum Ha  cocTaBJEHUE
YPABHEHUN PEAKLIAMN:

—  COCQWHEHUsA,  3aMEICHUS,
pasnoxeHusi, 0OMeHa;

— OKHCIIUTENIbHO-
BOCCTAHOBUTEJIbHBIX pEaKUUid ¢
HCIOJIb30BaHUEM MeToaa
ANIEKTPOHHOTO OallaHca.

2. 3amauyM Ha pacyeT Macchl
BEIECTBa WK 00bEMaA

ra3oB 10 U3BECTHOMY KOJIMYECTBY
BEIIECTBA, Macce WIH O00BEMY
OJIHOTO U3 YYacTBYIOIIHMX B
pE€aKIuy BEIIECTB; pACUETHI
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OK/IIK

Monyas/Pa3nen/Tema

PesyabTaTr 00yyeHus

THNBI OLIEHOYHBIX
MeponpUuATHI

Maccel  (00BEMa,  KOJIMYECTBA
BEILIECTBA) MPOIYKTOB PpPEaKIMH,
€CJIM OJIHO M3 BEIIECTB HMEET

MIpUMECH

2.2

DIEeKTPOUTHYECKAS
JMCCOIIMAIUS ¥ MOHHBIN
oOMeH

CocTaBnaTh ypaBHEHUS
XMMHUYECKUX PEaKInu
MOHHOro 0OMeHa ¢
ydacTuem
HEOPraHWYeCKUX BEIECTB

1. 3amanuss Ha COCTaBJIEHHUE
MOJIEKYJISIPHBIX u
peakuuMii ¢ Yy4YacTHEM KHCJIOT,

OCHOBaHUH u

MOHHBIX

coJIei,
yCTaHOBJICHHE

KHCIIOTHOCTH CpPEJIbI
2. JlabopatopHast paborta "Tumb

HU3MCHCHUA

XUMUYECKHUX peakuuii”

Pa3nen 3. Ctpoenue u
CBONCTBA
HEOPraHu4ecKHX
BeLeCTB

HccaenoBarb cTpoeHue
CBOMCTBA
HEOPraHu4ecKuX
BellleCTB

KonTpoabHnas padora
«CBoiicTBa HEOPraHU4eCcKuX
BeLECTB»

3.1

OK 01
IIK..

Knaccudukanus,
HOMECHKJIATypa 1
CTPOCHHE
HEOPTraHUYECKUX
BEILIECTB

Knaccudpunuposats
HEOpraHN4eCcKHue
BEIIIECTBA B COOTBETCTBHU
C UX CTPOCHHEM

1. Tecr «Homenknatypa wu

Ha3BaHHE HEOPraHUYECKUX
HCXOJIs
bopmyIbl
XUMHUUYECKOM

BEIIECTB
XUMHUYECKON

u3 ux
WIn
COCTaBJICHUE
dbopMynBl HCXOAS W3 Ha3BaHUSA
BELIECTBA

0  ME¥XKIyHapOAHOMI

1581051 TPUBHAIILHOU
HOMEHKJIATYpPe».

2. 3amaud Ha pacyeT MacCOBOH
noma  (Macchl)
AJIeMEHTA (coenuHeHus ) B
MoOJIeKyJe (CMECH).

3. Ilpaktuueckue

XHMHUYECKOI'O

3aaHusl 110
KJIacCU(HKALINKI, HOMEHKIIAType H
bopmynam

BEII[ECTB

XUMHUYCCKUM
HCOPTraHNYCCKUX
Pa3IMYHbIX KJIACCOB.
4. TIlpaktuueckue
orpezesieHue
aKTUBHOCTH

3aJaHusl  Ha
XUMHUYECKON
BELICCTB B
3aBUCHUMOCTH BHJA XUMHYECKOU
CBA3M M THUINA KPUCTALINYECKON
peLIeTKH

3.2

OK 01

Dduznko-xuMHYeECKUe

YcranaBiauBaTh

1. Tect «OcobeHHOCTH
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THNBI OLIEHOYHBIX

Ne | OK/IK | Moayas/Pa3nen/Tema | Pe3yabrat 00y4eHust .
MeponpusTHil
OK 02 CBOMCTBa 3aBHUCHUMOCTH (PU3HUKO- XUMHUYECKMX CBOWCTB OKCHJIOB,
IK... HEOPraHUYECKUX XUMUYECKHUX CBOMCTB KHCJIOT, OCHOBaHUH, aM(OTEpHBIX
BEIIECTB HEOPraHMYECKUX BEIIECTB |TUIPOKCHUIIOB U COJIEH».
OT CTPOEHUS aTOMOB U 2. 3ajaHus Ha COCTaBJIEHUE
MOJIEKYJ, @ TAKXKE TUIIA  |ypaBHEHUN XMUMHUYECKHUX peaKIuil
KPUCTAITTUYECKON C y4acTHeM HIPOCTBIX U CIOXKHBIX
peleTku HEOPraHUYECKUX BEIIECTB:
OKCHJIOB METAJIJIOB, HEMETAJIOB U
aM(OTEPHBIX AJIEMEHTOB;
HEOPraHUYECKUX KHCJIOT,
OCHOBaHUI u aM(OTEPHBIX
THJIPOKCUJIOB,  HEOPTraHUYECKHUX
COJIEH, XapaKTEPU3YIOUIUX  UX
CBOMCTBA U CIIOCOOBI MOTYyUEHUSI.
3. IIpakTuko-opueHTHPOBaHHbBIE
TEOpeTHYecKrue  3aJaHusg  Ha
CBOMCTBA u [OJy4eHUe
HEOpPraHUYECKUX BEILECTB
3.3 |OKO01 |Wnentuduxarms Hccenenosath 1. IIpakTukO-OpUEHTHPOBAHHbBIE
OK 02 [HeopraHn4eckux KaueCTBCHHBIC PEAaKIUU  |3aJaHUs o COCTaBJICHUIO
OK 04 |BemecTB HEOPraHWYECKHUX BEIIECTB |XUMUYECKUX PEAKLIHHA C y4acTHEM
HEOpPraHUYECKUX BELIECTB,
UCIIOJIb3YEMBIX TUTSE ux
HUIEeHTU(DUKAITUH.
2.JIaboparopHas pabora:
“Unentuduxanms
HEOPraHUYeCKHX BEIeCTB”
4 Pa3znen 4. Crpoenue u |UccienoBars crpoenue u|KonTposabHas padora
CBOIICTBA cBoiicTBa oprannyeckux («Crpoenue 7| CBOIICTBA
OpraHnvyecKux BellecTB OpPraHnYecKHX BellecTB)
BeIeCTB
4.1 [OKO0l [Knaccuduxamms, Knaccudummponatsb 1. 3amaHus Ha cOCTaBJIEHHE
[K... CTPOECHUE U OpraHMYeCcKHE BEUIECTBA B |HA3BaHUU OPraHUYEeCKUX
HOMEHKJIATypa COOTBETCTBUH C UX COEMHEHHI MO TPUBHAIBHON WU

OpPraHN4Y€CKUX BCIICCTB

CTPOCHUEM

MEXIYHApOIHON
CHUCTEMaTUYECKON HOMEHKJIIATYypE.

2. 3amaHms Ha  COCTaBJICHUE
ITOJIHBIX u COKpAIIEHHBIX
CTPYKTYPHBIX bopmyn
OpraHUYECKUX BCIIECTB

OTACIBHBIX KJIACCOB.
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OK/IIK

Monyas/Pa3nen/Tema

PesyabTaTr 00yyeHus

THNBI OLIEHOYHBIX
MeponpUuATHI

3. 3amaum Ha  ompejesieHue

bopmybI
OpPraHUYEeCKON MOJICKYJIbI, UCXOJISI

IIPOCTEUILIEH

13 3JIEMEHTHOTO cocTaBa (B %)

4.2

OK 01
OK 02
OK 04
[K...

CBolicTBa OpraHUYECKUX
COCIMHEHUI

YcraHaBauBaTh
3aBHUCHUMOCTH (PU3HUKO-
XUMHYECKHX CBOMCTB
OpPraHUYECKUX BEIIECTB OT
CTPOECHUS MOJIEKYJI

1. 3amaHus Ha CcOCTaBIIEHHE
YPABHEHUN XUMHUYECKUX PEAKLUU
c y4acTHEM OpraHUYECKUX

BEIIECTB HAa  OCHOBAaHUU  HX
COCTaBa U CTPOCHHUS.

2. 3aganus
YPaBHEHUU XMMHYECKUX PEaAKIUM,
WJLTIOCTPUPYIOLTUX

CBOMCTBA C Y4€TOM MCXAaHHU3MOB

Ha  COCTaBJICHHC

XUMHNYCCKHUC

MPOTEKAHUsl JAHHBIX pEaKUuil u
TeHETUYECKOM CBSI3U
OpraHUYECKUX BEIIECTB Pa3HBIX
KJ1acCOB.

3. Pacuernnie 3aa4n

YPaBHEHMSIM PEaKIHi C y4yacTHEM

1o

OpPraHUYECKUX BELIECTB.
4. JlabopartopHas pabota
“IIpeBparieHust OpPraHUYeCKUX

BELIECTB IPU HArpeBaHUU"

43

OK 01
OK 02
OK 04
[K...

WNnentudukarms
OpraHUYECKUX BEIECTB,
HX 3HAUYCHUC U
MIPUMEHEHHE B OBITOBOM
Y POU3BOACTBEHHOM
JeATEeILHOCTH YeJIOBEKa

HUccnenosath
Ka4eCTBEHHBIE PEAKLIMU
OpraHU4YECKHUX
COCIMHEHHH OTACITEHBIX
KJ1acCOB

1.IIpakTuKO-OpHUEHTHPOBAHHBIE

3aJaHus 1o COCTaBJICHUIO
XUMHNYCCKUX peaKuHﬁ C ydacTuem
OpraHn4e€CKux BCUICCTB, B T.4Y.
HCIIOJIB3YEMBIX

uaeHTu(UKaum B

TUTSE
ObITy W©

nux

IPOMBIIIJICHHOCTH.
2.JIaboparopHas pabora:
“Unentudukanusi OpraHMYECKUX

COEIMHEHUN OTAEIILHBIX KIIacCOB”

Paznen 5.
Kunernueckue u
TePMOAUHAMMYECKHUE
3aKOHOMEPHOCTH

XapakTepu3oBaTh
BJIUSIHHE PAa3JTHYHBIX
(dakTopos Ha
paBHOBecCHEe U CKOPOCTh
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THNBI OLIEHOYHBIX

Ne | OK/IK | Moayas/Pa3nen/Tema | Pe3yabrat 00y4eHust .
MeponpuATHI
NPOTEeKAHUSA XHMHYECKHX peaKuui
XHUMHYECKHX peaKkuui
5 | OKO0l CKopoCTh XMMHUYECKUX |XapaKTepu3oBaTh [IpakTUKO-OpUEHTHPOBAHHBIE
OK 02 peakuuii. XMMHUYECKOE |BIMSAHHUE KOHIICHTPAIMU  |T€OPETUYECKUE 3aaHus Ha
IIK... paBHOBECHE pearupyromux BeIecTB U [aHaau3 (HakTOpOB, BIUSAIOLUIMX Ha
TEMIIEpPATypbl HA CKOPOCTh |[N3MEHEHNE CKOPOCTU XUMHUYECKON
XUMUYECKUX PEAKLUN peaKLuu. IIpakTuxo-
XapakTepu3oBaThb OpUEHTHPOBAaHHBIE 3aJaHUs Ha
BIIUSTHUE U3MEHEHUS npuMeHeHne  npuHnuna  Jle-
KOHLEHTpauuu Bemects, |[IlaTenbe JUISt HaXO0XACHUS
peakuuu cpeasl u HaIpaBJICHUS CMEIlIEHUs
TEeMIIEpaTypsl Ha PaBHOBECHS] XUMUYECKON PEaKINH
CMEIECHUE XUMUYECKOTO |M aHaiu3 (PaKTOpPOB, BIMSIOIIUX
paBHOBECHS Ha  CMELIECHUE  XMMHYECKOIO
paBHOBECHS

6 HccnenoBarb nCTUHHBIE

Pa3znen 6. PacTBopbl PacTBOPHI € 32JaHHBIMH
XapaKTepPUCTHKAMH
6.1 | OKO1 |IlonsTtue o pactBopax |PasnuuaTh UCTUHHBIE . 3agaun Ha NPUTOTOBIIEHHE
OK 02 pacTBOpLI pacTBOpPOB.
IIK ... 2.  IlpakTHUKO-OpUEHTHPOBAHHbBIE
pacueTHble 3a/laHus Ha
TUCIIEPCHBIE CHUCTEMBI,
UCTONb3yeMble B  OBITOBOH U
IIPOU3BOJCTBEHHON NEATEIbHOCTH
4eJI0BEKA
6.2 | OKO01 |HccnenoBanue cBoiictB |MccnenoBats huznko- Jlaboparopnas pabota
OK 04 |pactBOpOB XUMUYECKHUE CBOMCTBA “IIpuroroBieHue pacTBOpoB™
IIK ... HUCTHUHHBIX PacCTBOPOB

IT | IpogeccuoHAIBLHO-OPHEHTHPOBAHHOE CO/IePKaHue (CoAepKaHue NPUKJIATHOT0 MOAYJIs)

7 Paszpnen 7. OuenuBatp nocjencTeus (3amura keiica (¢ y4yerom
Xumus B ObITY U OBITOBOI 1 Oyaymeii  mpogeccHoHAIBLHOM
NPOU3BOACTBEHHOI NPOU3BOJACTBEHHOM e TeJIbHOCTH)

AeATeJIbHOCTH AeAITeJIbHOCTH YeJIOBeKa

YyeJI0BeKa ¢ MO3ULUH
IKOJIOTHYECKOH
0e3onmacHOCTH
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THNBI OLIEHOYHBIX

Ne | OK/IK | Moayas/Pa3nen/Tema | Pe3yabrat 00y4eHust .
MeponpusTHil
OK 01 Xumus B ObITY U OnenuBath mocnencteust |Keiic (¢ yuetom  Oymymieid
OK 02  |npou3BOACTBEHHOMN OBITOBOI U npodeccuoHaTbHON
OK 04 |medaTenbHOCTH YETIOBEKA [MPOM3BOACTBEHHOMN NEeSITEIbHOCTH)
OK 07 NEeSTeTLHOCTH YeioBeka ¢ |Bo3Mo)kHBIE TEMBI KEHCOB:
IIK ... no3unui skojioruueckor |1. Iloremimenme  kimmMaTra o

0€30I1aCHOCTH

BBLICBOOOXKIEHNE ra3oBBIX
THIPATOB CO JIHA OKeaHa.
2. Bynymue matepuaisl ajsl aBua-

, MAIITMHO- ¥ IPUOOPOCTPOCHUSI.

3. HoBele marepuansl s
COJTHEYHBIX Oarapeit.
4. JlexkapcTBa Ha  OCHOBE

PacTUTEIBHBIX MPENnapaToB
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