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1. OBIIASI XAPAKTEPUCTUKA IPUMEPHOM PABOYEM
IMPOI'PAMMBI OBIIIEOEPA3OBATEJIBHOM JUCIIUTIJIMHBI

Oo6meoOpa3oBaTenbHas JUCHUIUIMHA «XUMHUS» SBISETCS 00s3aTEIbHOM  YacTbiO
00111e00pa30BaTEIPHOrO MHUKJIA 00pa3oBaTebHOM Mporpammel B coorBeTcTBUM ¢ DI'OC CIIO
no crienuanbHocTa 40.02.04 FOpucnipynennus
1.2. Heau U miIaHupyeMblie pe3yJabTAaThl 0CBOCHUS IMCIUILINHbI:

1.2.1. leau (M cHUNINHBI:

@®opMuUpOBaHUE y CTYACHTOB IIPEACTABICHHS O XUMHUYECKON COCTABIISAIOLIEN €CTECTBEHHO-
HAY4YHOH KapTUHBI MHpa KaK OCHOBBI IPUHATHS PEIIEHUH B )KU3HEHHBIX U IPOU3BOJCTBEHHBIX
CUTYallUsX, OTBETCTBEHHOI'O MIOBEACHUS B IPUPOAHOM cpefe.

3agauu AMCHUIIINHBI:

1) chopmupoBaTh NOHMMaHHE 3aKOHOMEPHOCTEH MPOTEKAHUS XMMHUYECKHX IPOLECCOB U
ABJICHUN B OKpYXKAalOLEHd cpene, LENOCTHOM HaydyHOM KapTUHBI MHUPA, B3aUMOCBS3M U
B3aMMO3aBHCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHUS COCTaBIATH (HOPMYJIBl HEOPTaHWYECKHX W OPraHMYECKHX BEIIECTB,

yYpaBHEHUS] XHMHYECKHX pEaKIUi, OOBACHATH HMX CMBICI, WHTEPIPETUPOBATH PE3YJIbTaThI
XHUMHYECKUX IKCIIEPUMEHTOB,

3) copmupoBaTh HABBIKH MPOBENCHHS MPOCTEHIINX XUMHUYECKHX 3KCIEPUMEHTAIBHBIX
UCCIEOBAaHUN C COOJIOZCHHEM TMpaBHJ 0€30IacHOro OOpalieHUs C BENIeCTBAMH |
1a00paTOpHBIM 000PYI0OBAHUEM;

4) pa3BUTh YMEHHS HCIIOJIB30BaTh HH()OPMAIIMIO XUMUYECKOTO XapaKTepa U3 pa3iIHIHbIX
UCTOYHUKOB,;

5) cdopmupoBaTh yYMEHHS TPOTHO3MPOBATH TIIOCIEACTBUS CBOEH JEATEIBHOCTH H
XUMHYECKHUX TPUPOIHBIX, OBITOBBIX U MIPOU3BOJICTBEHHBIX MTPOIECCOB;

6) chopMupoBaTh NOHHMMAaHHE 3HAYMMOCTH JOCTM)KEHUH XHMHMYECKOHM HayKH U
TEXHOJIOTUH JUI pa3BUTHS COLMAIBHON U MPOU3BOACTBEHHOM cep.



1.2.2. IInanupyemMblie pe3yJbTaTbl OCBOCHHS 0011e00pa3oBaTenbHON AucHMIIMHBI B cooTBeTcTBHU ¢ PI'OC CIIO 1 Ha ocHoBe ®I'OC

COO

Koa n naumenoBanue
(¢popMupyeMbIX KOMIIETEH NI
OKO01.Bsi6upath criocoOsI
peleHus 3a1a4
npodeccnoHanbHOM
NEeSATEIbHOCTH IPUMEHHUTEIBHO K
pa3IMYHBIM KOHTEKCTaM

HnaﬂnpyeMble pe3yJabTaThbl 0OCBOCHUA TUCIHUIIJIMHBI

OO6ume

B yacTu Tpy10BOr0 BOCIIUTAHUS:

- TOTOBHOCTh K Tpydy, OCO3HAaHHUE
[IEHHOCTH MacTepCTBa, TPYAOTIIO0HUE;

- TOTOBHOCTh K AKTHUBHOMW JEATEIbHOCTU

TEXHOJIOTHYECKOM u COIIMAJILHOM
HaIpaBJICHHOCTH, CIIOCOOHOCTH
VHHIUUPOBATb, IUITAHUPOBATh n
CaMOCTOSITEIILHO BBITIOTHSATH TaKylo
JeATeIbHOCTE,

- HMHTEpEC K pPa3NIu4YHbIM  cdepam

poeCCHOHAIBHON JeSTEIHLHOCTH,

OsBJianenue YHUBEPCAJIbHBIMHA
yueOHBIMU MO3HABATEJILHBIMU
JAeHCTBUSAIMU:

a) 0a30BbI€e JIOTHYECKHE JIeliCTBHS:

- CaMOCTOSITENbHO  (OpPMYIUPOBATH H
aKTyaJIu3UpOBaTh npo0iemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBIIMBATh CYIICCTBCHHBIN MPU3HAK
WIM  OCHOBaHUS Uil  CpaBHEHHS,
Kiaccudukanuu u 0600IICHHS;

- ompenensTh UeTu  ACSTENbHOCTH,
3aJaBaTh MapaMeTpbl W KPUTEPUU UX
JOCTH>KCHHS;

- BBISIBJISITh 3aKOHOMEPHOCTH u

JAucuunimHapHbie
- BIIAIETh CHCTEMOM XHWMHWYECKMX 3HAHUH, KOTOpas
BKJIFOYACT: OCHOBOIIOJIATAIOIINE TOHATHS  (XMMHYCCKHUI

JJIEMEHT, aToM, JJIEKTpOHHas o0oyiouka aroma, s-, p-, d-
JNEKTPOHHBIE  OpOWUTanM  aTOMOB, HOH,  MOJEKYJa,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIbHOCTD, CTENEHb OKUCIIEHUS,
XUMUYECKash CBs3b, MOJIb, MOJIIpHAs Macca, MOJSPHBINA
o0beM, VIJIepoAHbI cKeneT, (yHKIUMOHANbHAs TIpymna,
panuKal, W30MEpHUs, H30MEpbl, TOMOJOTHYECKHM psf,
TOMOJIOTH, YIJIEBOJAOPOJBI, KHUCIOPOA- M a30TcojAepikKalliue
COEIMHEHUs, OMOJOTMYECKH aKTHBHBIE BellecTBa (yriIeBObI,
KUPBI, O€NKW), MOHOMEp, MOJUMEp, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE ~ COEAUHEHMs,  KpHUCTalNIn4decKas
pelierka, THUIBI XUMHUYECKMX peakiuui (OKUCIUTEIbHO-
BOCCTAaHOBUTENIBHBIE, 3K30-U DJHIOTEPMHUYECKHE, PEAKLUU
HOHHOTO OOMEHa), PacTBOP, AJIEKTPOIUTHI, HEIIEKTPOIUTHI,
ANEKTPOJINTUYECKAS Jaucconuanys, OKHCJIMTEID,
BOCCTaHOBUTENb, CKOpPOCTh XUMHUYECKOU peaxuuu,
XMMHYECKOE PpaBHOBECUE), TEOPUU U 3aKOHBI (TEOpHs
XUMHUYECKOTO CTPOCHMSI OpraHMYecKHx BemecTs A.M.
byrtnepoBa, Teopus IIEKTPOIMTHUECKON AMCCOLMALIMH,
nepuoauueckuii 3akoH .M. MenaeneeBa, 3akOH COXpaHEHUS
Macchl), 3aKOHOMEPHOCTH, CHMBOJMYECKHH S3bIK XHMMHU,
(dakTonoruueckue CBEJEHUS O  CBOWMCTBax, COCTaBe,
MOJy4YeHUH U O€30MaCHOM HCIIOJIb30BAaHUM  BaKHEHUIIMX
HEOPraHUYECKUX M OpPraHUYecKHX BEIIECTB B OBITY U



IMPOTHUBOPCYHA B paccMaTpruBaCMbIX

SABJICHUAX,
- BHOCUTb KOPPEKTHBbLI B JACATCIBbHOCTD,
OLICHUBATh COOTBCTCTBHUEC  PE3YyJIbTATOB

IIEJIsIM, OILICHMBATh PUCKH TOCIEACTBUI
JIeTCIIbHOCTH;

- pa3BUBaTh KPEATHBHOE MBIIUICHUE IPHU
pelUIeHUH KU3HEHHBIX MPoOiIeM

0) 0a3oBbIE HceaenoBaTeabLCKue
JelcTBHA:

- BJIAJIETh HaBBIKAMH yueOHO-
HCCIIEN0BATENBbCKOU u IIPOEKTHOMN
JIeATCIIbHOCTH, HAaBBIKAMHM  Pa3peILICHUS
npo0Jem;

- BBUBISITb  NPUYMHHO-CIIE/ICTBEHHbBIE
CBS3M W aKTyaJM3UpoBaTh  3ajady,
BBIJIBUTaTh  TUIOTE3y €€  pelIeHus,

HaXOIUThb aprMeHTBI JJIs1 1OKa3aTeJIbCTBA
CBOMX YTBEpPKICHHI, 3a/1aBaTh MMapaMeTphI
U KPUTEPUU PELICHUS,

- aHaNU3HUPOBATh TMOJYYCHHBIE B XO7E
pelieHus 3a1aun pe3yabTaThl, KpUTHYECKU
OLIEHUBATh X JIOCTOBEPHOCTb,
HpOFHOSI/IpOBaTI) N3MCHCHHUEC B HOBBIX
YCIIOBUSIX;

- yMeTh  TIEPCHOCUTh  3HAHHWSI B
MO3HABATENIBHYIO 51 MPAKTHYECKYIO
001aCTH JKU3HEIEATEITHbHOCTH;

- yMETh MHTETPUPOBATH 3HAHUS U3 Pa3HBIX
MPEAMETHBIX 00J1acTel;

- BBIJIBUI'aTb HOBBIC HJCH, Hpe,unaraTb
OPUTHHAIILHBIC TTOIXO0JIbI U PEIICHUS;

IIPAKTUYECKOMN AEATEIbHOCTH YEJI0BEKa;

- YMEThb BBISBJIATH XapaKTEpHbIE NMPU3HAKU U B3aUMOCBA3b
W3YYEHHBIX [TOHATUH, IPUMEHATH COOTBETCTBYIOILINE ITOHATHS
IIpM OINUCAaHUU CTPOEHMUSI U CBOWCTB HEOPraHUYECKUX U
OPraHMYECKHUX BEIIECTB U HX IPEBPALLEHUHN; BBIABIATH
B3aMMOCBS3b XUMHUYECKMX 3HAaHUH C TOHATUAMHU U
IIPEJCTaBICHUAMU JPYTUX €CTECTBEHHOHAYYHBIX IIPEIMETOB;
- yYyMeThb HCHOJb30BaTh HAMMEHOBAaHUS  XMMHYECKUX
COCIUHEHUN MEXKIYHApOJHOIO COK3a TEOPETUYECKOH U
OPUKIAJHON XMMUU U TPUBHUAJIbHBIE HA3BAHUS BaKHEHIINX
BEIIECTB  (3TWJIEH,  aleTWIeH,  [JIHLUEepuH,  (QeHou,
(dbopmanbaerua, yYKCycHash KHCJIOTa, TJHIWH, yrapHbBIA ras,
YIJIEKUCHIBIA Ta3, aMMMaK, TIalleHas W3BECTb, HerameHas
U3BECThb, NMUTHEBA COAA M JPYrHMX), COCTaBIATH (HOPMYIIbI
HEOPraHWYECKUX M OPraHMYECKHUX BEUIECTB, YPABHEHMS
XUMHUYECKHUX peakiui, OOBSACHATh UX CMBICI; MOATBEPKIATh

XapaKTepHbIE XUMUYECKHE CBOMCTBA BEILECTB
COOTBETCTBYIOIIIMMHM  OJKCHEPUMEHTAaMH M 3alHUCAMU
YPaBHEHUN XUMUYECKUX PEAKIUH;

- yMEThb YCTaHaBJIMBAaThb IPUHAUIE)KHOCTh H3Y4YECHHBIX

HEOPraHUYECKUX U OPTaHUYECKUX BELIECTB K ONPEEICHHBIM
KJlaccaM U TpYIIaM COEAMHEHUN, XapaKTepu30BaTh HX
COCTaB M BAaXHEHIIME CBOWCTBA; ONPENENATH  BHIBI
XUMHUYECKHUX CBsI3el (KOBaJIeHTHasi, MOHHAsI, MEeTaJuInyecKas,
BOJIOPOJIHAS), THUIIBI KPHUCTAJIMUYECKUX PEIIETOK BEIIECTB;
KJIacCU(UIIUPOBATH XUMUYECKUE PEAKIINH;

- chopmMupoBaTh  NPEACTABICHUSA: O  XMMHUYECKOH
COCTaBJISIIOLIEH €CTeCTBEHHOHAYYHOW KAapTUHBI MHUpPaA, POJIU
XMMHUU B TIO3HAHUM SBJICHUH TNPHUPOIBI, B (HOPMUPOBAHUU
MBILIUIEHUS] U KYJIbTYpbl JIMYHOCTH, €€ (YHKIHOHAIBHON
IPaMOTHOCTH, HEOOXOIUMOW JUIS PpEIICHUs MPaKTHYECKUX
3aJa4 U 3KOJOrMYeCKH 0OOCHOBAHHOI'O OTHOLIEHHUS K CBOEMY



OK02.Ucnons3oBath
COBpEMEHHBIC CPEJICTBA TTOKCKA,
aHaJIM3a ¥ HHTEPIPETAIlUU
nHpopManuu, u
HHGOPMAIIMOHHBIC TEXHOJIOTHH
JUTS BBITTOJTHEHUS 3314
npodeccnoHanbHOM

TSI TEITbHOCTH

- CHOCOOHOCTh MX MWCHOJb30BaHUSA B
IIO3HABATEJILHON U COLMAIbHOW ITPAKTHKE

B 00J1aCTUIIEHHOCTH HAY4YHOTI'0
MO3HAHMA:

- c(opMHUPOBAaHHOCTH MHPOBO33PEHHS,
COOTBETCTBYIOLIETO COBPEMEHHOMY

YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOU
[PAKTUKU, OCHOBAaHHOI'O HA JHAJIOre
KYJIBTYp, CIIOCOOCTBYIOIIETO OCO3HAaHHUIO
CBOEr0 MECTA B MOJIMKYJIBTYPHOM MUPE;

- COBEpIICHCTBOBAHWE  A3BIKOBOM W
YUTATEJIbCKOM KYJBTYpPbl Kak CpelcTBa

B3aI/IM0I[eI\/JICTBI/I$I MCXKOY JIOAbMU n
[IO3HAHUS MUPA;

- OCO3HaHME  LEHHOCTH  HAy4YHOU
JIeATEIIbHOCTH, TOTOBHOCTh OCYILECTBIIATH
IIPOEKTHYIO u HCCIIEIOBATEIBCKYIO

JeATETbHOCTh ~ WHJIMBHUIYyAJIbHO UM B
IpymIe;

OBnanenue YHHBEPCAJIbHbIMH
y‘lCﬁHI)IMI/I MO3HABATCJIbHbBIMU
AeMCTBUAMMU:

B) padora ¢ unopmaumeii:

- BJIaACTH HaBbIKaMH MOJIYUCHUA

uH(bOpMallMd U3 HUCTOYHUKOB Pa3HbBIX

3JI0pOBbIO U IPUPOAHOIL cpefie;

- YMETb MPOBOJAUTH PacUeThl MO XUMHYECKUM (popMmynam u

YPaBHEHMSIM XMMHMYECKMX pEaKLUHd C HCHOJIb30BaHUEM

(U3NYECKUX BENWYHMH, XapaKTEPU3YIOIIUX BEIIECTBA C

KOJINYECTBEHHOM CTOPOHBI: Macchl, 00beMa (HOpPMasbHbIE

yCIOBUSI) Tra30B, KOJIMYECTBA BEIIECTBA; HCIOJIb30BaTh

CHCTEMHbIE XMMUYECKUE 3HAHUS AJIS NPUHATHUS pelleHUH B

KOHKPETHBIX  JKM3HEHHBIX  CUTYyallUsAX, CBA3aHHBIX C

BEILIECTBAMH U UX IPUMEHEHUEM

YMETh IJIAHUPOBATh U BBINOJIHATH XUMUYECKUN 3KCIEPUMEHT
(mpeBpaleHuss OpraHUYEeCKMX BELIECTB IPU HarpeBaHHUU,
NOJIlyYE€HUE ATUJIEHA U M3YYEHHUE €ro CBOICTB, Kau€CTBEHHbIE
peakuMM Ha aJbJeruibl, Kpaxmall, YKCYCHYIO KHCIIOTY;
JeHaTypauus O€NKOB IMpU HAarpeBaHWM, LBETHHIE pEaKIUU
0€nKOB; IMPOBOJUTH PEAKIMM HOHHOIO OOMEHa, ONpeAeisAThH
Cpelly BOJHBIX pacTBOPOB, KaUECTBEHHbIE PEAKIIMH Ha CyNb(dar-
, KapOOHAaT- M XJOPHJ-aHUOHBI, HA KATHOH aMMOHMUS; pelaTh
SKCIEpUMEHTAIbHBIE 3a7aun 1o Temam "Mertamisl"
"Hemerannbl") B COOTBETCTBUM C TPAaBWJIAMH TEXHUKHU
O0e3omacHOCTH  Tpu  OOpalieHMd €  BelecTBaMH U
71a00paTOpHBIM O0OPYZAOBAaHUEM; NPEACTABIATH PE3yJbTaThl
XUMHYECKOr0 3KcrepuMeHTa B ¢opMe 3amuch ypaBHEHUH
COOTBETCTBYIOLIMX peakUUid U (OPMYIHPOBATH BBIBOABI Ha
OCHOBE 3THUX PE3YJIbTATOB;

- yMeTb  aHaJM3UpPOBATh  XUMHUECKYI0  HMH(OpMAIHIO,
MOJIy4aeMyl0 M3 pPa3HbIX HMCTOYHHUKOB (CPEICTB MaccOBOM
uHpopmanuu, cetb IHTepHET U Apyrue);

- BJIa/IETh OCHOBHBIMU METOJaMH HayYHOTr'O TO3HAHMSI BELLECTB
U XUMHUYECKUX  sIBICHUH  (HaONIoJeHue, H3MEpEHHE,
9KCHEPUMEHT, MOJIETUPOBaHUE);

- YMEeTh MPOBOAMTH PACUYETHl MO XMMHUYECKHM (GopMyiIaM U
YPaBHEHMSIM XHMHYECKUX peakUuil C HCIOJIIb30BaHUEM



OK 04. DpdextuBHO
B3aMMOJIEHCTBOBATh U pabOTaTh B
KOJUIEKTUBE U KOMaH/E

TUIIOB, CaMOCTOSITEIbHO OCYILLECTBIIATh
MOUCK, aHalIW3, CHUCTEeMATU3alUI0 U
MHTEPIIPETALNIO HHOOPMALIUU Pa3TUYHbBIX
BUJIOB 1 (DOPM TMpE/ICTaBICHMUS;

- co3daBaTb TEKCThl B
dopmarax Cc  yderoM
uHbOpMalluul H  LEJNEeBOU
BbIOMpast ONTUMAJIbHYIO
MPEJICTABICHUS U BU3yaTH3alUY;

- OIICHUBATh JIOCTOBEPHOCTD,
JETUTUMHOCTD uH(popMaIuuy, ee
COOTBETCTBUE IPABOBHIM M MOpPAIbHO-
STUYECKUM HOPMaM;

- WCIIOJIH30BaTh cpencTaa
UH(OPMAIIMOHHBIX U KOMMYHHUKAITMOHHBIX
TEXHOJIOTH B PENICHHA KOTHUTHUBHBIX,
KOMMYHHUKATHBHBIX M OPraHU3alMOHHBIX
3aa4 ¢ coOmofeHueM — TpeOoBaHUM
DPrOHOMUKH, TEXHUKH OE30MacHOCTH,
TUTHEHBI, PECYpCOCOEPEKEHHS, TTPABOBBIX
u ITUYECKHUX HODPM, HOPM
nH(pOpMaIMOHHOM 0€30MMaCHOCTH;

- BIAQJIETh HAaBBIKAMH PACIIO3HABAHUS U
3alUThl MH(GOpMaluu, THPOPMAITMOHHOMN
0€30IaCHOCTH JIMYHOCTH;

- TOTOBHOCTH K CaMOPa3BUTHIO,
CaMOCTOSITEJIBHOCTU U CaMOOTIPE/IEICHUIO;
-OBJIaJICHUE HaBbIKaMH y4eOHO-
HCCIIEI0BATENIbCKOM, MIPOEKTHOMN u
COIMATLHOM JeSITEIIFHOCTH,

OBnanenue YHHUBepPCAJbHBIMU
KOMMYHUKATHBHBIMU J1€fiCTBUAMM:

Pa3IMIHbIX
Ha3zHA4YCHUA
ay,Z[I/ITOpI/II/I,

dopmy

bu3NYeCKUX BEJIMYMH, XapaKTepU3YIOIIMX BEIIeCTBA C
KOJIMYECTBEHHOW CTOPOHBI: Macchl, oOBbeMa (HOpPMaJIbHBIE
YCIIOBUSI) Ta30B, KOJHMYECTBA BEIIECTBA; HCIIOIb30BATh

CUCTCMHBIC XUMHWYCCKUC 3HAHUA JISI HNPHUHATHA peI_HCHI/Iﬁ B
KOHKPETHBIX KHN3HCHHBIX CUTyaluiax, CBA3aHHBIX C
BCIICCTBAMH 1 UX ITPUMCHCHUCM

YMETh IUIAHUPOBATH W BBIMIOJIHATH XUMHUYCCKUH 3KCIICPUMEHT
(mpeBpallieHuss OPraHUYECKUX BEIIECTB TMPU HArpEeBaHUU,
MOJIYYEeHUE ITHJICHA W WU3YYCHHE €ro CBONCTB, KaYCCTBCHHBIC
peakuuMyd Ha aNbJIETHIbI, KpaxMal, YKCYCHYIO KHCIOTY;
JeHaTypanus OeNKOB TPU HArpeBaHHWU, I[BETHBIC pEaKIUU
OENKOB; MPOBOAWTH PEAKIMU HOHHOTO OOMEHAa, OIpPEAeTsTh
Cpeay BOJIHBIX pACTBOPOB, KAUECTBEHHBIC PEAKIIMK Ha CYJIbdaT-



OK 07. CozneiicTBOBaTh COXpaHEHUIO
OKpY>KaloIleu cpepl,
pecypcocOepexeHHI0, MPUMEHSITh

0) coBMeCTHAs 1eITeJIbHOCTh:

- MOHUMATh " HCIIOJIB30BaTh
MIPEUMYIIEeCTBA KOMaHIHOM i
WHIUBUIyaJIbHOU PabOThI;

- MIPUHUMATh LETU COBMECTHOM
JIeSTCIIEHOCTH, OpraHU30BHIBATH u
KOOPJIMHHPOBATh  JACHCTBUSA TIO  €e

JOCTIDKCHHIO: COCTABIIATh IJIaH JICHCTBHIA,
pacupenensiTb poiad € Y4YeTOM MHEHUU
YY4aCTHUKOB  OOCYXJaTb  pe3yJIbTaThl
COBMECTHOH pabOTHI,

- KOOPAMHUPOBATH U BHITIOJIHATH padoOTy B
YCIIOBHUSIX PEAJbHOT0, BUPTYAJIBHOIO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

- OCYILIECTBJIATH MMO3UTUBHOE
CTpPAaTErnyeCcKoe MOBEICHUE B PA3JIMYHBIX

CUTyallusiX, MpOSABIATE TBOPYECTBO H
BoOOpakeHue, ObITh MHULIUATUBHBIM
Osuanenue YHHBEpPCAJIbHBIMHU

peryJsiTHBHBIMU 1eCTBUAMM:

I') IPUHATHE ce0s M IPYTUX JIIei:

- MOpUHHUMATb MOTHUBBI W aAPryMCHTBI
JIpYrux JIIOJIEW MpU aHAIW3€ PE3yJbTaTOB
JIeATEIIbHOCTH;

- MPU3HABATh CBOE MPaBO U MPaABO JPYTUX
JIFOJIeH Ha OITUOKY;

- Ppa3BUBATH CIIOCOOHOCTH TMOHUMATh
MHDP C TO3UIHU APYTOTo YCIIOBCKA

B o0JacTH IKOJIOTHYECKOI0
BOCIIUTAHHUA:
- chopMHPOBAHHOCTH  IKOJIOTUYECKOM

, Kap60HaT- " XJIOpHUO-aHWOHBI, HA KaTHUOH aMMOHU:;, PEIIaTh

SKCHEpUMEHTAIbHBIE 3a7aur 1o Temam "Mertamisl"
"Hemeramnbl") B COOTBETCTBHUM C TPaBWJIAMH TEXHUKH
0e30MacHOCTH  MpU  OOpalleHUHd C  BEImIeCTBAMH U

1a00paTOpHbIM  000PYIOBAHUEM; MPEACTABIATH PE3YJIbTAThI
XMMHUYECKOI0 3KCIepUMEHTa B (opMe 3alucu ypaBHEHUU
COOTBETCTBYIOIIUX pEaKIHil U (OPMYyIUPOBATH BHIBOJABI Ha
OCHOBE 3THX PE3YyJIbTaTOB

chopMHUPOBATh MPEICTABICHHS: O XUMUIECKOM COCTaBISIONICH
€CTECTBEHHOHAY4YHOW KapTUHBI MUPa, POJIU XUMHH B MIO3HAHUU
SIBJICHUW TPUPOABI, B (OPMUPOBAHUU MBIILIICHUS U KYIbTYPHI



3HaHUs 00 N3MEHEHUHU KJIMMaTa,
MIPUHITUIIBI OEPEHKIINBOTO
MPOM3BOCTBA, Y3 (HEKTUBHO
JIECTBOBATh B UPE3BbIYaNHBIX
CUTYyalUsAX

IIK 1.2 IIpuMeHATH HOPMBbI
npaBa 1Jid pelieHus 3a1a4 B
npogdeccuoHaILHOI
NAeATeJIbHOCTH.

KYJbTYPBHI, IMOHUMAaHHeE BIIUSIHUS
COLMAIIBHO-3KOHOMUYECKUX MPOLIECCOB HA
COCTOSIHHUE€ MPUPOJHOM U  COUHAIbHOMN
cpenbl, OCO3HaAHHE rJ100aJIbHOrO
XapakTepa 3KOJIOTHYECKUX MpodIIeM;

- IUIAHUPOBAaHWE M  OCYIIECTBIICHHE
JEHCTBUM B OKpyXaroled cpeiae Ha
OCHOBE 3HAHMS LeEle  yCTOMYMBOTO
Pa3BUTHS YEJIOBEUECTBA;

aKTUBHOE HEIIPUATUE JICHCTBHIA,
MIPUHOCSIIMX BPEJ OKPYXKAIOLIEH Cpese;

- yMEHUE MIPOTHO3UPOBATH
HeOIaronpusTHhIC DKOJIOTHYECKHUE
MTOCJICICTBUS MPEeANPUHUMAEMBIX
JENCTBUM, IIPEAOTBPAILATh UX;

- pacIIMpeHUE€ OmbITa JEATEIbHOCTH
HKOJIOTUYECKON HaAIlPaBJIEHHOCTH;

- OBJAJEHHE  HaBbIKaMU  y4eOHoO-
HCCJIeI0BATEIbCKOM, MIPOEKTHOMN U
COIIMATLHOM JeSITEIIHFHOCTH,

JUYHOCTH, €€ (DYHKIMOHAJIBHOW TPaMOTHOCTH, HEOOXOIUMOM
JJIsL peICHUA MPAKTUYCCKUX 3aga4d u 3KOJIOTHYCCKHU
00OCHOBAHHOT'O OTHOILLIEHHS K CBOEMY 370POBBIO M IPUPOIHOMN
cpene;

- yMeTh cOOJI0aTh MpaBUJia SKOJIOTMYECKU L1€JIECO00pa3HOro
NOBEJEHUs B OBITY M TPYIOBOW JEATENBHOCTH B LEIAX
COXPAaHEHHs CBOETO 3I0pPOBbsl MU OKpYXKarolled NpPUPOIHON
CpCabl; YUYUTBIBATH OIIACHOCTHb BO3II€I7ICTBI/I$[ Ha JKHBBIC
OpraHM3MBbl  ONPEICICHHBIX  BEIIECTB, IIOHMMas  CMBICI
IIOKa3aTelIs MPeaeIbHON JOIyCTUMON KOHIIEHTPALlUH

-YMCHUC NIPUMCHATH HOPMEI IIpaBa IIpU O6paH_[eHI/II/I XUMHUYCCKUX BeH_IeCTB(SIILOBI/ITHe n

CHUJTbHOJICHCBYIOIIIHE)
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2. CTPYKTYPA U COJAEPX KAHHUE OBIIEOBPA3OBATEJIbHOM TUCIUTILINHBI

«XHUMHUSA»

2.1. O0beM JUCHUIIMHBI U BUbI y4eOHOH padoThI

Bua yueOHoii padoThl

O0BeM B yacax

O0bem 00pa3oBaTeJIbHOM MPOrPaAMMBbI IM CIIATIJIMHbBI 78
B T.4.

OcHoBHOe coJep:kaHue 74
B T. U.:

TEOpEeTHYECKOe 00yUueHue 40
MPaKTUYECKUE 3aHATUS 24
71a00paTOPHBIE 3aHATHS 10
IIpodeccnonanbHO-0pHEHTHPOBAHHOE COJEPKAHME 4
(conep:xaHue NPUKJIATHOTO MOAYJISA)

BT. U..

TeopeTudeckoe o0ydeHue 2
MPAKTUYECKHUE 3aHSITUS 2
IIpomeskyTouHasi aTTecTalus (3a4eT) 2
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2.2. TemaTu4eckui IJIaH U coacpiKaHuEe TUCHUNIIJIHHDBI «XuMHU»

dopmupye
HaumenoBanmue Conep:kanue y4e0HOro MaTepuaia (OCHOBHOE H PO(ecCHOHATLHO-0PHEHTHPOBAHHOE), OB LeM 12COB Mble
pAa3iesioB U TeM Ja6opaTopHbIe M PAKTHYECKHE 3aHSITHS, IPUKJIATHON MOLYJIb KOMIIETEHII
uu
1 2 3 4

OcHOBHOE cO/Iep:KaHue 74
Pa3nen 1. OcHOBBI CTPOEHHS BellleCTBA 6
Tema 1.1. OcHOBHOE cO/Iep:KaHue 4 OK 01
Crpoenne atomoB | TeopeTnueckoe oGyueHue 2
XAMAHCCKUX CoBpemeHHass Mojeib CTpoeHUs: atomMa. CHMBOIMYECKUH S3bIK XUMHHA. XUMHYICCKHHA 3JIEMEHT.
SJICMCHTOB H DnekTpoHHas KoHUrypanus aroma. Kimaccuukamnms XUMHYECKAX JJIEMEHTOB (S-, p-, d-3J€MEeHTHI).
fipupona BaneHTHbIE ~ NMEKTPOHBI.  BaleHTHOCTh.  DIEKTpOHHAss  MPUPOJa  XUMHUYCCKOW  CBSI3H. 2
XUMHUHECKON DJIEeKTPOOTPHUIIATEILHOCTh. BHABI XUMHYECKOW CBsA3M (KOBaJeHTHAas, WOHHAs, MeTaJUIHYecKasi,
CBA3H BOJIOPOJTHAS) U CIIOCOOBI €€ 00pa30BaHUSI

IIpakTHyeckne 3aHATHSA 2

Pemenne 3a7aHuii Ha WCIOJB30BAHHE XWMHYECKONW CHMBOJIMKM M Ha3BaHMH COEIMHEHHH T10

HOMEHKJIATYPE MEXKIYHAPOIAHOIO COK3a TEOPETUYECKONM W NPHKIATHOM XUMUM M TPHBUAIBHBIX

Ha3BaHWH JUIS COCTAaBJIEHUS XUMHYECKUX (DOPMYJ JBYXATOMHBIX COETMHEHHH (OKCHIOB, CYJIb(QHIIOB,

TUAPHUIOB M T.I1.) M IPYTHX HEOPraHUUECKUX COETUHEHUN OTAENbHBIX KIIACCOB. 2

[pakTHyecKue 3aJaHus Ha YCTAHOBIICHUE CBS3M MEXKIY CTPOEHHEM aTOMOB XUMHYECKHX DJIEMEHTOB M

NEPHOIUUECKAM U3MEHEHUEM CBOWCTB XUMHMYECKUX DJIEMEHTOB U UX COEIMHEHUM B COOTBETCTBHHU C

nosiokeHneM [1epruonyecKoil CHCTEMBI.
Tema 1.2. OcHoOBHOE coaepkaHue 2 OK 01
[Tepronnyeckuii | IlpakTHYeCKHE 3aHATHS 2 OK 02
3aKOH ¥ TaOmuIa [Meproarueckas cucTeMa XUMUYecKux dneMeHToB J[. . Menzeneesa. ®U3HUeCKuil CMBICIT
AN Menneneesa |[Jepuomuueckoro 3axona JI.1. MeHeneeBa. 3aKoOHOMEPHOCTH H3MCHEHHS CBONHCTB XMMHYECKHX

3IIEMEHTOB, 00Pa3yeMbIX MMH IIPOCTHIX M CIIOXKHBIX BENIECTB B COOTBETCTBUH C MOJIOKEHUEM 2

XUMHYECKOTro 3eMeHTa B [lepuoanueckoit cucreme. MUpoBO33peHYECKOE U HAYYHOE 3HAYEHUE
Ilepnognueckoro 3akona JI.M. MenneneeBa. [Ipornossl JI.11. MenneneeBa. OTKpbITHE HOBBIX
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XAMUYECKHUX DJIEMEHTOB.

Perrenue npakTuKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJJaHUN HA XapaKTepU3AIUI0 XUMUYECKUX
371eMeHTOB «MeTauTn4ecKre / HeMeTaUIMYeCKUEe CBOMCTBA, JIEKTPOOTPUIIATEIILHOCTD XMMHUYECKUX
3JIEMEHTOB B COOTBETCTBUU C MX 3JIEKTPOHHBIM CTPOCHHUEM U MOJI0KEHUEM B MIEPUOIUUECKOIN CUCTEME
xuMudeckux djementoB .M. MenaeneeBay

Pa3nea 2. XumMnueckne peakuumn 10
Tema 2.1. Tumsr OCHOBHOE co/Iep:KaHue 4 OK 01
XUMHYECKHUX Teopernueckoe o0yueHue 2
peakuunii Knaccudukanus v TUIIBI XUMUUECKUX PEAKLUI C yyacTHEeM HeopraHuyeckux BemiecTB. CocTaBiieHUe

YpaBHEHUN peaKIMi COSIUHEHUS, PA3JI0KEeHUsI, 3aMEIICHHs], OOMEHa, B T.4. PEaKIMi TOPEHUs,

OKHUCJICHUS-BOCCTAHOBJICHUS.

VYpaBHEeHMsI OKUCIEHUSI-BOCcCcTaHOBIIeHU. CTeneHb okucaeHus. OKUCINTENb U BOCCTAHOBUTED. 2

CocraBiieHre U ypaBHUBAHUE OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIMI METO/I0M 3JIEKTPOHHOTO

6ananca. OKMCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIUH B IPUPO/IE, TPOU3BOICTBEHHBIX IpoIieccax U

KU3HENIEATEIIbBHOCTH OPraHU3MOB

IIpakTHYeckue 3aHATHSA 2

KonnuecTBeHHble OTHOWIEHUS! B XUMUU. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XUMUU U PacyeThl 10

YPAaBHEHUsAM XHMMHYECKUX peakuuid. Mosb Kak eauHuIa KoJaudecTBa BemecTsa. MoisipHas macca.

3aKOHBI COXpaHEHMsI Macchl W 3Hepruu. 3akoH ABorajapo. MosspHblii 00beM ra3oB. OTHOCHUTENbHAS 2

IUIOTHOCTH ra3oB. PacyeTsl Mo ypaBHEHMSIM XMMUYECKUX PEaKLMH C UCIIOJIb30BAHMEM MAacChl, 00beMa

(HOpMaJIbHBIE YCIIOBHUSI) Ia30B, KOJIMUYECTBA BEIIECTBA
Tema 2.2. OcHoBHOe cogepkaHue 4 OK 01
ONEKTPONUTHIECKA | TeopeTHueckoe 00yUeHme 2 OK 04
% ﬂﬂccguﬂguﬂﬂ " Teopust 37IEKTPOAUTHYECKON qucconranuu. FoHbI. DIEKTPOIUTHI, HEAJIEKTPOIUTHI. Peakuny HOHHOTO 1K 1.2
HOHHBII OOMEH obmena. CocTaBlieHHE peakIfii MOHHOIO OOMEHa IyTeM COCTAaBJIEHUS UX IOJIHBIX M COKpAIIEHHBIX 2

MOHHBIX ypaBHEHUI. KHCIOTHO-OCHOBHBIE peaklMy. 3aJaHusl HA COCTABICHNE HOHHBIX PEaKINI

JlabopaTopHble 3aHATHSA 2

JIaGoparopHas paboTa “THIBI XUMHUUECKUX PeaKLIUn”.

HccnenoBanue TUIOB (10 COCTaBY M KOJIMYECTBY UCXOJHBIX U 00pa3yrOIUXCs BEIIECTB) U IPU3HAKOB 2

XUMHYECKHX peaknuii. [IpoBeneHne peakiimiit HOHHOTO OOMEHa, OTMpeIeNIeHHe CPeIbl BOJTHBIX
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PacTBOPOB. 3a,Z[aHI/I$I Ha COCTAaBJICHHUEC MOHHBIX peaKuHﬁ

KonTposabHas

CrpoeHue BelecTBa U XUMUYECKUE PEAKIIUU 2
pa6ora 1
Paznea 3. CTpoeHne 1 CBOIICTBA HEOPTAaHMYECKHUX BeLeCTB 16
Tema 3.1. OCHOBHOE coJIep:KaHue 4 OK 01
Knaccupukauus, | Teoperudeckoe o0yuenue 2 OK 02
HOMCHKJIATYPA M |TTpenmer Heopranmueckoit xumun. Kiaccudukaiys HeOpraHM4ecKHX BEmecTB. IIpOCThIe M CIOKHEIE IIK 1.2
cTpocHHe BeriecTBa. OCHOBHBIE KJIACChI CJIOMKHBIX BELIECTB (OKCUIBI, THIPOKCUIBI, KUCIOTHI, cOM). B3aumocss3b
HCOPTaHMHUCCKUX | peoprannuecknx BemecTB. ArperaTHble COCTOSIHUS BelecTsa. Kpucrammmueckue u aMmopdHbie
BeIeCTB BellecTBa. TUIBI KPUCTAIIMUECKUX PELIETOK (aTOMHAs, MOJIEKYJIIpHAasl, MOHHAs, METAJIIMYECKast). 2

3aBHCUMOCTD (PU3UYECKUX CBOIMCTB BEIIECTBA OT THUIA KPUCTATMYECKON PEIIETKH. 3aBUCUMOCTb

XMUMHUYECKON aKTUBHOCTH BEILECTB OT BHJIa XUMUYECKOM CBSA3M U THIIa KPUCTAIIIMYECKON PEIIETKH.

[IprurHbI MHOrOOOpa3us BEIIECTB

IIpakTnyeckne 3aHATHSA 2

HomeHnknarypa HeopraHMYeCKMX BEIIECTB: Ha3BaHUE BEIECTBA UCXOMAS U3 UX XUMHUUYECKON (OPMYIIbI

WM COCTaBJIEHNE XUMHUUYECKOM (POpPMYJIbl UCXOS U3 Ha3BaHUS BELIECTBA 10 MEXKTYHAPOIHOMN

(MIOITAK) mwin TpuBHaIbHOM HOMEHKJIATYpe.

Pemenue mnpakThyeckux 3aJaHUN MO KiIacCU(PHUKAIUM, HOMEHKJIAType M XHMHUYECKHUM (dopMyiaM

HEOPraHMYECKUX BELIECTB pa3IMYHbIX KJIAcCOB (YrapHbli TIa3, YIVIEKHCIBIA Ta3, aMMHakK, raiieHas 2

U3BECTb, HETallleHasi U3BECTh, MUThEBAsl CoAa U JPYTUX): Ha3bIBaTh U COCTABIATH (OPMYJIBI XUMUYECKUX

BELIECTB, ONPEEISTh IPUHAIIEKHOCTD K KJlaccy.

Ucrounmku xumuyeckoi nHdopmaiuu (CpeacTs MaccoBoi nHdopmaiuu, cetb HTEpHET 1 pyrue).

ITouck nHpopmManyu Mo Ha3BaHUAM, HJIEHTH(UKATOpaM, CTPYKTYPHBIM hopmynam
Tema 3.2. ®usuko-| OcHOBHOE coiepKaHNe 8 OK 01
XMMHYECKHE Teoperuueckoe oGyuenue 6 OK 02
CBONCTBA Mertamnel. O0upe ¢usznyeckue M XMMHYECKHe CBoMcTBa MeTamoB. CrocoObl mosyyeHHus. 3HaueHue I[IK' 1.2
HCOPraHMHCCKUX  |yjerannoB M HeMeTalIoB B HPUPOJE U KU3HENEATENLHOCTH 4YelIOoBeKa M OpraHum3MoB. Kopposus 2
BEIIECTB

MCTAJUUIOB: BUABI KOPPO3HUH, CIIOCOOBI 3alUTHI MCTAJUIOB OT KOPPO3HUHU
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Hemeramnel. OOmme ¢u3mdyeckne M XUMHUYECKHE CBOWCTBA HEMETA/UIOB. |HIIMYHBIE CBOMCTBA

HemertaioB [V— VII rpynn. Knaccudukanus u HOMeHKIIaTypa coelMHEHH HeMeTauioB. KpyroBopoTst 2
OMOTeHHBIX PJIEMEHTOB B IPUPOJIE
XHUMHUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX BEUIECTB (OKCUAOB, THJIPOKCHUJIOB, KUCIIOT,
coJieil u 1p.). 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB MPOCTHIX BELIECTB, BOAOPOIHBIX COSAMHEHHUIA, 2
BBICIIIMX OKCHJIOB M TUAPOKCUIIOB
IIpakTnyeckue 3aHATHSA 2
CocraBneHrne ypaBHEHMM XUMHUYECKHUX PEAKIMI C y4acTHEM IPOCTBIX M CIOKHBIX HEOPraHUYECKUX
BEIIECTB: METANIOB W HEMETAJJIOB; OKCHJIOB METAJIOB, HEMETAIUIOB M aM(OTEPHBIX JIIEMEHTOB;
HEOPraHMYECKUX KHCIOT, OCHOBaHMM M aMQOTEpPHBIX THAPOKCHIOB; HEOPraHUYECKHX COJICH,
XapaKTEePU3YIOLIUX UX CBOMCTBA. 2
Pemrenne npakTUKO-OpUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHMIl HAa CBOWMCTBA, COCTAB, NOJIYYEHHUE U
0e30macHOe WCIIOJIb30BaHUE BAKHEHIINX HEOPTraHWYECKHX BEIIECTB B OBITY M MPAKTHYECKOM
JESITEIbBHOCTH YEJIOBEKA
Tema 3.3. OcHOBHOE coJiep:KaHue 2 OK 01
Unentnduxanus JlaGopaTopHble 3aHATHUS 2 OK 02
HCOPraHMHCCKUX | JaGopaTopras pabora «MieHTUPUKALMSA HEOPraHUYECKHMX BEIIECTBY. OK 04
BCLICCTB PelieHne SKCIEPUMEHTATIBHBIX 3a1a4 [0 XMMHYECKHM CBOMCTBAM METAIOB M HEMETAIOB, IO K 1.2
pacrno3HaBaHUIO U MOJTYYEHHUIO COeIMHEHNI METAJIOB U HEMETAJLIOB. 5
WnenTudukanyss HEOPraHMYECKHUX BEIIECTB C MCIOJIb30BaHHMEM HX (DU3MKO-XMMHUYECKHUX CBOICTB,
XapaKTepHBIX KAauyeCTBEHHBIX peakiuil. KauecTBeHHblEe peakiuu Ha cyiab(dar-, KapOOHAT- U XJIOPUI-
AQHUOHBI, HA KATHOH aMMOHUS
KouTtpoubHasn .
CBolicTBa HEOPTaHUYECKUX BEILIECTB 2
pabGora 2
Paznen 4. CrtpoeHue u CBOMCTBA OPraHUYeCKHUX BelleCTB 24
Tema 4.1. OcCHOBHOE co/Iep:KaHue 4 OK 01
Knaccudukanus, | Teopernueckoe o0yqenue 2 MK 1.2
CTpOCHHE 1 [losiBiIeHME U pa3BUTHE OPTaHMYECKOW XUMUU Kak Hayku. [Ipenmer oprannueckon xumuu. Mecrto u
HOMCHKJIaTypa 3Ha4YE€HHE OPTaHNYECKOW XMMHUHU B CHCTEME €CTECTBEHHBIX HayK. >
OpraHM4cCKux XHUMHYECKOE CTPOCHUE KAK IOPSANOK COCAUHEHUS aTOMOB B MOJIEKYJIE COIVIACHO UX BaJCHTHOCTH.
BCILICCTB OCHOBHBIE TMOJOKEHUS TEOPUU XUMHUYECKOTO CTPOEHUsI opraHmyeckux coeauHennii A.M. byrtneposa.
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VYraepoaHblii CKeJleT OpPraHuYecKOW MOJIEKYJbl. 3aBUCHMMOCTb CBOMICTB BELIECTB OT XMMHUYECKOI'O
CTpOEHMS MOJIEKYJl. MI30Mepusi U U30MepHI.

[lonatne o ¢yHkuuoHanpHOW rpynne. Pagukan. IlpuHuunel kinaccuuKauy OPraHUYECKHX
coequHeHUl. MexnyHapoiHas HOMEHKJIAaTypa M [PUHUUIBI HOMEHKJIATyphl OpPraHMYECKHUX
coeauHeHuil. Ilonatne 00 a3oTcomepXkamuX COEAMHEHUSX, OWOJOTMUECKH AaKTHUBHBIX BELECTBAX
(yrmeBomax, Xupax, Oelkax U Jp.), BBICOKOMOJIEKYJSIPDHBIX COEIUHEHMSIX (MOHOMEp, IOJUMED,
CTPYKTYPHOE 3BEHO)

HpaRanecmle 3aHATHUSA

Homenkiiarypa opraHnyeckux COEIMHEHMM OTAENBHBIX KJIACCOB (HACHILIEHHBIC, HEHACHIIICHHBIC M
apoMaTHYeCKHUE YTJIEBOJOPOJbI, COUPTHI, (DEHOIBI, allbJETU/Ibl, KETOHbI, KAPOOHOBBIE KUCIOTHI U JIp.)
CocTaBiieHHE TIOJNHBIX W COKPAIIECHHBIX CTPYKTYPHBIX (DOPMYJI OpPraHUYECKUX BEIIECTB OTICIBHBIX
KJIACCOB, HCIIONIb3Ys WX Ha3BaHUS MO CHUCTEMATHYECKON M TPUBUAIBHON HOMEHKIAType (STHIIEH,
aneTuieH, rMiepuH, (eHon, (Gopmanbaerul, YKCyCHas KHCJIOTa, TiauiuH). Pacuersr mpocteiineit
(hopMyIIbI OpraHuYecKoil MOJIEKYJIbI, HCXOMsI U3 DJIEMEHTHOTO cocTana (B %)

Tema 4.2.
CsoiicTBa
OpPTaHUYECKUX
COCIMHEHU N

OcHoBHOE COACPKAHUC

22

TeopeaneCKoe oﬁyqeﬂue

12

@DU3NKO-XMMUYECKHE CBONCTBA OPraHMYECKUX COEAMHEHUIH OTHENBHBIX KIAccoB (0COOEHHOCTH
KJIacCU(UKALMU U HOMEHKJIATypbl BHYTPH KJlacca; TOMOJIOTUYECKUH psii U obmias popmyna; u3omepus;
¢u3nyeckre CBONCTBA; XUMHUECKUE CBOIMCTBA; CIOCOOB! NOTYUYEHHUs):

— MpeneibHbIe YIIIEBOJOPOAb! (ANKaHbl M IUKJIOANKaHbl). ['OopeHre MeTaHa Kak OJUH U3 OCHOBHBIX
MCTOYHMKOB TEIUIa B IPOMBIIIIEHHOCTH U ObITY. CBONCTBA MPUPOAHBIX YIIIEBOJIOPOIOB, HAXOXKIECHUE B
MIPUPOJIE U IPUMEHEHUE AIKAHOB;

— HENpeNeNbHbIE (AJKEHbI, AJKUHBl M alKaJueHbl) W apoOMaTHYECKHE YIIeBOAOpOAbl. ['opeHue
aleTUJIeHa KaK HCTOYHUK BBICOKOTEMITEPATYPHOT'O IIJIAMEHU ISl CBAPKU U PE3KH METAJIJIOB

— KHUCIIOpOicoiepKalllie COeAMHEHUs (CIUPTHI U (eHOIIbI, KapOOHOBBIE KUCIOTHI U 3(PUPHI, aJIbJIET U/ IbI
U KETOHBI, KUPbI, YrieBojsl). lIpakTuueckoe NpUMEHEHHE STUJICHIVIMKONS, TIIMIEpUHa, (eHoa.
[Ipumenenue Qopmanpaeruaa, ameraibAeruaa, YKCYCHOM KHUCIOTBl. Mpula Kak COJM  BBICIIUX
KapOOHOBBIX KHCJIOT. MOIOIIHME CBOWCTBA MbLIa

— a3oTcojepXkallie COeOUHEHUS (aMHUHbI M aMUHOKHUCIOTHL, Oenku). BpicokoMoneKynspHbIe
COEIMHEHUS (CMHTETHYECKHE M OMOJIOTHMYECKU-aKTUBHBIE). MOHOMEp, MOIUMEpP, CTPYKTYPHOE 3BEHO.
[Tonumepu3zanys dTUaeHa KaKk OCHOBHOE HAaIIPaBJICHUE €r0 UCIOJIb30BAHUS.

OK 01
OK 02
OK 04
K 1.2
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I'enernueckas cBA3b MCXKIY KilaCCaMHU OpraHHu4Y€CKUX COCI[I/IHCHI/II\/'I

I[IpakTuyeckue 3aHATHSA

CBoiicTBa OpraHMYECKMX COEAUHEHUN OTAEIbHBIX KJIACCOB (TpUBHAIbHAS M MEXAyHapoJHas
HOMEHKJIATypa, XUMHUECKUE CBOMCTBA, CIIOCOOBI MOJIYYEHHUs): MPeAeibHbIC (AIKAHBI U IUKIOAIKAHBI),
HenpeaeabHble (AIKEHbI, aIKUHbBI U aJIKaJAMEHbl) U apOMAaTUYECKHE YIIIEBOAOPO/Ibl, CIIUPTH U (HEHOJIBI,
KapOOHOBBIE ~ KUCJIOTBI M 3QUpPbI, albJErHAbl W  KETOHbl, AaMHHbI W  aMHHOKHCIIOTHI,
BBICOKOMOJIEKYJISIDHBIE COECIUHEHUS. 3aJaHusl Ha COCTaBICHHE YPaBHEHUI XMMHUYECKUX PEaKLHH C
Y4aCTHEM OPraHMYECKUX BEUIECTB HA OCHOBAHUH MX COCTaBa U CTPOCHHUS

CocraBieHue cxeM peakinuii (B TOM 4HCIE [0 MPEIJOKEHHBIM IEMoYKaM MpeBpalieHHil),
XapaKTEepU3YIOIIUX XUMUYECKUE CBOMCTBA OPraHUYECKUX COEIUHEHUI OTAEIBHBIX KJIACCOB, CIIOCOOBI
UX TIOJIy4EHHMS] M Ha3BaHUE OPraHMYECKUX COECIAMHEHUH 10 TPUBUAIBHOW WM MEXKIYyHAPOJAHOU
CUCTEMAaTUYECKON HOMEHKJIATYpeE.
Pemrenne mpakTUKO-OPUEHTUPOBAHHBIX TEOPETHMYECKUX 3aJaHUl HAa CBOMCTBA OPraHUYECKHX
COEJTMHEHMH OT/IEIBHBIX KJIaCCOB

JlabopaTopnasi padora

JlaboparopHasi paboTa “ XUMHUYECKHE CBOWCTBA CIUPTOB U YKCYCHOW KHCIOTHL. CBOHCTBa >KUPOB U
YTJIEBOJIOB".

Tema 4.3.
WNnentuduxarus
OpPraHHYECKUX
BEIECTB, UX
3HAYEHUE U
MIPUMEHEHUE B
OLITOBOH U
MIPOU3BOJICTBEHHOU
IEeITEIbHOCTH
yeJI0BEKA

OcHoBHOE€ CoAECpKaAHUEC

Teoperuyeckoe o0yueHue

buooprannueckue coenuHeHus. llpumeHeHue u Ouonorudeckas poib yrieBoaoB. OKHcCIEHHE
YIJ€BOJOB — HCTOYHUK OHHEPrHMM JKMBBIX oOpranu3smMoB. OOJacTM NpPUMEHEHHS AaMHHOKHUCIOT.
[IpeBpamenust OenkoB MUIIM B opraHu3me. buomornyeckue ¢yHkuuu OenkoB. buonormueckue
¢dbyHKIMM xKpoB. Pob opraHnyeckoi XMMHUK B pellieHUH NpobJieM NHIEeBoil 0e30macHOCTH

Pons opranmdeckoil XMMHUW B peHIEHWHW NTPOOTIEM SHEPreTHUYECKOW Oe30MacHOCTH, B Pa3BUTHHU
MEIUIIMHBI, CO3aHUH HOBBIX MAaT€PHAJIOB, HOBBIX UCTOYHUKOB SHEPTUU (AIbTEPHATHBHBIE UCTOUHUKH
sHepruu). OnacHOCTh BO3ACWCTBUS Ha JKUBbIE OpPraHU3Mbl OPraHMYECKHX BEIIECTB OTIEJIbHBIX
KJIacCOB (YTJIEBOJOPOMABI, CIUPTHI, (EHOIBI, XJIOPOPTraHUYECKHE MPOU3BOJIHBIC, ANBICTHILI U Ap.),
CMBICJI TOKA3aTeNs MPEIEIBbHO JONYCTUMON KOHUEHTPALNMU

OK 01
OK 02
OK 04
K 1.2
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JlabopaTopHble 3aHATHSA

JlaGopaTopHas padora: “VneHTrduKanus OpraHM4ecKuX COSTUHEHNN OTACIbHBIX KIacCOB”
Nnentudukanus opraHMueCcKUX COSIMHEHUHN OTIEIBHBIX KJIAcCOB (Ha MPUMEPE aubACTHUIOB, KpaxMaa,
YKCYCHOM KHCIOTHI, O€JIKOB W T.I.) C HCIOJb30BaHUEM HX (U3UKO-XUMHYECKHX CBONCTB U
XapaKTepHBIX KayeCTBEHHBIX peakmmidi. [leHarypanus Oenka mpw HarpeBaHwd. l[BeTHBIE peakuu
0enkoB.BO3HUKHOBEHHE AaHAJUTHYECKOIO CHUTHAJTa C TOYKH 3pPEHUS XUMHUYECKHX IPOILECCOB IPHU
MPOTEKAHUN KAYECTBCHHOW PEAKITNH, TO3BOJISIFOIICH UACHTH(PHUIIMPOBATH MPEII0KESHHBIC OPraHUIECKIEC
BelIeCTBa

Kourpo.nnas CTpyKTypa U CBOMCTBA OPTaHMYECKUX BEIIECTB
padora 3
Paznen 5. Kunerudeckne u TepMOAUHAMHYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUS XUMHYECKHX PeaKkuuid
CxopocTb OcHoOBHOe coiep:KaHue OK 01
XHUMHYECKHUX OK 02
peaKkuuid.
XUMHUYECKOE
paBHOBecCHE
Teoperuueckoe o0yueHue
CkopocTh peakiuu, €€ 3aBUCHMOCTh OT Pa3IMYHBIX (DAaKTOPOB: MPHUPOIBl PEArHPYIOLIUX BEIIECTB,
KOHIIGHTpAllUA PEAruPYIONIMX BEIIECTB, TEMIEPATyphl M IUIOMIA[A PEAKIIMOHHOW TOBEPXHOCTH.
TemnoBsie A (HeKTH XUMUYECKUX PEAKIIUi. DK30- U SHJOTEPMHUUECKHE, PEAKIIHH.
O6parumocTh peakiuidi. XUMHYECKOE PaBHOBECHE M €ro CMEIIEHUE IOJ] JEeHCTBHEM pPa3IuIHBIX
(hakTOpoB (KOHIIEHTPAIIUS PEAreHTOB WU MPOIYKTOB PEaKIINH, AaBlIEHUE, TeMIepaTypa) s CO3IaHus
ONTUMAJIHHBIX YCIOBUHN MPOTEeKaHUsI XUMUdeckux nporieccoB. [Ipunamun Jlelllatenne
IIpakTHYeckune 3aHATHSA OK 01
Pemenne mpakTUKO-OPUEHTHUPOBAHHBIX 33/JaHUN Ha aHanu3 (aKTOpOB, BIMSIONIMX Ha H3MEHEHHE OK 02

CKOPOCTH XUMHUYECKOH PEaKIMH, B T.4. C MO3UIIMA YKOJOTHUYECKU IEIECO00pa3HOTO MOBEICHUS B OBITY
Y TPYJOBOM JIEATEIHOCTH B LEISAX COXPAHEHHS CBOETO 3/I0POBbS M OKPYKAIOLIEH TPUPOTHON CpeIbl.

Pemienue mnpakTUKO-OPUEHTHUPOBAHHBIX 3aJaHuii Ha mnpuMeHeHwe npuHuuna Jle-llarense pmsa
HaxXOXJCHUA HaAIlpPaBJICHUSA CMCHICHUA PAaBHOBCCHUMA XHUMHYECKOU pCakun " aHaJI13 (paKTOpOB,
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BJIIMAOINHX HAa CMCHICHUEC XUMHNYECKOI'O PaBHOBECH A

Paznea 6. PacTBOpbI 4
Tema 6.1. OcHoBHOE coep:kaHue 2 OK 01
ITonsTue o Teopernyeckoe o0yueHune 2 OK 02
pactBopax PactBopenne kak ¢usnko-xummuueckuii nporecc. PactBopel. CriocoObl NpPUTOTOBICHHUS PACTBOPOB. OK 07

PactBopumocTh. MaccoBasi 707 pacTBOpeHHOro BemiecTBa. CMBICT TOKa3aTensl MpeAesbHO K 1.2

JIOIYCTUMOM KOHIIEHTPALMHU U €r0 UCII0JIb30BaHUE B OLIEHKE IKOJIOIMUYECKOI 0€3011aCHOCTH.

[IpaBuia 5KONOrMYECKU 1e1eco00pa3HOro MOBEACHUS B OBITY W TPYAOBOM AESITENBHOCTH B LIEJSIX )

COXPAHEHHUS CBOETO 3JI0POBbS U OKPYXarollel NMPUPOJHON CpeJibl; ONAaCHOCTh BO3JEHUCTBUS HA *KUBBIE

OpraHU3MbI OTPEJICIICHHBIX BEIIECTB.

Pemenue npakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 3a/laHU HA PacTBOPBI, UCIIOJIb3YyEMbIE B OBITOBOW U

MIPOU3BOJICTBEHHOMN JIESTENLHOCTH YeIOBEKa
Tema 6.2. OcHOBHOE cojlepKaHne 2 OK 01
Mccnenosanne | jyaG0paropubie 3anstus 2 OK 02
CBOMCTB JIaGoparopHas pabota «IIpuroToBiaeHne pacTBOPOB». OK 04
pactBopos [IpuroTtoBneHue pacTBOPOB 33aJJaHHOU (MaccoBOM, %) KOHILEHTpaluHU (C MPaKTUKO-OPHUEHTUPOBAHHBIMU ’

BOIPOCAMH) U OIIPEICIIEHUE CPeJIbl BOJHBIX PACTBOPOB.

Pemenue 3a1a4 Ha IPUTOTOBJIEHHE PACTBOPOB
IIpogeccnonanbHO-0pHEeHTHPOBAHHOE CO/lep:KaHMe (colep:KaHue MPUKJIATHOTO MOLYJIsl)
Paszpen 7. Xumusi B ObITY H NPOU3BOACTBEHHOM AeATEILHOCTH YeJ0BeKa 6 OK 01
Xumus B ObITY U _|OcnoBuoe conepixanne 6 OK 02
TpOM3BOJICTBCHHOM TeopeTnueckoe odyueHune 2 OK 04
JICATCIILHOCTH Hogetimme nocTukeHns: XMMAYECKONW HAYKH U XUMUYECKON TeXHOJIOTHH. Posth XuMuu B oOecrieueHun OK 07
Hernosexa HKOJIOTHYECKOM, SHEPreTHUeCKOi 1 MuIeBoil 0€30MacHOCTH, pa3BUTHUH MeIUIMHEL. [IpaBuia noucka u >

aHaJl3a XUMHYECKOM HH(OpMalMM U3 pa3IMYHBIX HCTOYHUKOB (HayuyHas M ydeOHO-HAay4Has

JUTEpaTypa, cpesicTBa MaccoBoil nHdopmaruu, cetb HTEpHET)

IMpakTuyeckue 3aHATHSA

[Touck m aHanM3 KEMCOB O MPUMEHEHHH XWMHYECKHX BEIIECTB W TEXHOJOTHUH C y4eTOM OymyImieit 4

HpO(beCCHOHaHBHOﬁ ACATCIBHOCTHU 110 TEMaM: Ba)KHEHIIIE CTPOUTCJILHBIC MaTCpHraJibl,
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KOHCTPYKLIMOHHBIE MaTepHallbl, KpacKu, CTEKJIO, KepaMuKa, MaTepuanbl s DJIEeKTPOHUKH,
HaHOMAaTepHasbl, TEKCTUJIbHBIC BOJOKHA, HCTOYHHKHA DJHEPrUU, OPraHUYECKHEe W MUHEpaIbHbIC
ynoOpeHus, JIeKapCTBEHHbIE BEIIECTBA, OBITOBAS XUMHUSL.

3ammra:[IpencraBneHne pe3ynbTaToB pelieHus KeHcoB B (hOpMe MUHU-I0KIAa C IPe3eHTalen

IIpome:kyTOUHAs aTTecTALMS 1O IUCHUIJIMHE (3a4eT)

Bcero

74
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3. VCJIOBMS PEAJIM3ALIAM ITPOTPAMMBI OBIIIEOBPA3OBATEJIBHOM
TACIATLITAHBI

3.1. TpeGoBaHusA K MUHMMAJIBLHOMY MAaTEPHAJIbHO-TEXHUYECKOMY 00ecneYeHnIo

Jis peayimzanuy MpoOrpamMMbl TUCHMILIMHBI JOJDKHBI OBITH MPEIYCMOTPEHBI CIEIYIOIHE
CHelMaNbHble TOMEHICHUS: Y4YeOHBIH KaOWHET XHUMHU W/HMIM Y4eOHOH XUMHYECKOH
nabopaTopuu.

Ob6opynoBanue yyeOHOro kabuHeTa (HaryisggHBIE TOCOOMS): HAOOPHI MIAPOCTEPIKHEBBIX
MoJeNiell MOJIEKYJ, MOJENN KPUCTAJUIMYECKHX PEIIeTOK, KOJUIEKIMM IPOCTBIX M CIOXHBIX
BEIIECTB /WM KOJUIEKLIMU IOJIMMEPOB; KOJUIEKLUS TOPHBIX MOPOJ M MHMHEpaJoB, TaliuLa
Meuneneesna.

TexHuueckue cpeincTBa OOyYeHHs: KOMIIBIOTEp C YCTPOWCTBAMHM BOCIIPOM3BEIEHUS
3BYyKa, MyJIbTUMEUA-IIPOEKTOP C SKPAHOM, MYJIbTUMEUITHAS TOCKA.

O6opynoBanue J1a0OpaTOPUU U PadOYUX MECT J1abOpaTOPUU: MEH3YPKH, IHIETKH-
KareJabHUIIbl, TEPMOMETPbI, MUKPOCKOII, JIYIIbI, IPEIMETHBIE U NOKPOBHBIE CTEKIIA, IJIAHIIETHI
JUI KameJbHBIX Ppeakiuid, (MIbTpoBaibHAs Oymara, HMpPOMBIBAIKH, CTEKIISIHHBIE MPOOUPKH,
pE3MHOBbIE MPOOKH, (HOHAPUKH, HAOOpP PEaKTHBOB, CTEKJSHHbIC NaJOYKH, IITATHUBBI JUIS
poOUPOK; MEPHBIEC IIMJIMHAPBI, BODOHKH CTEKJISTHHbIC, BOPOHKHU JEJIUTENbHbIC IWINHAPUIECKUE
(50-100 mu), ctynku ¢ mecTukoM, GapdopoBbie YalIKu, TUHIETHI, GUIBTPHI OyMakHbIE, BaTa,
MapJisi, 4acoBble CTEKJA, 3JIEKTPOIUIMTKM, JIaOOpaTOpHBIE INTAaTHBBI, CIUPTOBBIE TOPEIIKH,
CIHMYKH, TPUOOp JJIsl TIOIyYEHUsS Ta30B (WM MPOOUPKA C Ta300TBOJHON TPYOKOM), AepKaTeln
JUIsl IPOOUPOK, CKIISIHKH JUIsl XpaHEHUsI peaKTUBOB, pa3/laTOUHbIE JOTKH; XUMUYECKUE CTaKaHbI
(50, 100 u 200 mu1); mmarenaw; NUHLIETHI; TUTEIbHBIE IIUIIBL; CEKYHA0OMEPHI (TaliMephl), MEPHbIE
npobupku (Ha 10-20 mu1) u mepHbie konOwer (25, 50, 100 u 200 mn), BomsHas Oanst (Uiu
TEPMOCTAT), CTEKJSIHHBIE NAJIOYKHU, KOHWYECKHe KOJObI st TuTpoBanus (50 u 100 M),
UH/IMKATOpHBIE TOJOCKW Juid onpeaeneHus pH U craHgapTHas MHAMKATOpHAs IIKana;
YHUBEpCaJIbHBIN MHIUKATOP; MuneTku Ha 1, 10, 50 mu (nam no3aropsl Ha 1, 5 u 10 mut), GropeTku
JUIS TUTPOBAHU, MeTUIMHCKKE mmpullsl Ha 100—150 mi, 1abopaTopHble /MU aHATUTUYECKHE
Bechl, pH-MeTpbl, cymmbHbIi mkad, u ap. 1adopatropHoe 000py10BaHUE.

3.2. UuopmannonHoe odecnneuenne odyuenus. [lepeyenb pekoMmeHayeMbIX y4eOHbIX
u3aanuii, UHTepHeT-pecypcoB, 10NMOTHUTEILHOM JUTEPATYPbI
OcHoBHas JuTeparypa:

Ne /1 | UcTouHuk

I'abpuensn, O. C. Xumus : 10-i knacc : 6a30BbIif ypoBeHs : yueonuk / O. C. ['abpuensH,
N. T'. Octpoymos, C. A. CnagkoB. — 7-e u3a., crep. — Mocksa : [Ipocsemenue, 2025.
— 128 ¢. — ISBN 978-5-09-120190-1. — TexkcT : a5eKTpoHHbIH // JIaHb : 31IeKTpOHHO-
6ubnuoreuynas cuctema. — URL: https://e.lanbook.com/book/473033 (nara obparieHus:
19.05.2025).

lNabpuensa, O. C. Xumus: 11-i xnacc: 6a30Bbiid ypoBeHb : yueOnuk / O. C. 'abpuensH,
N. I'. Octpoymos, C. A. CnankoB. — 6-¢ u3n., crep. — Mocksa : [Ipocsemenue, 2024.
— 127 ¢. — ISBN 978-5-09-112177-3. — TexkcT : 31eKTpoHHbIH // JIaHb : 31IeKTpOHHO-
6ubnuoreynas cuctema. — URL: https://e.lanbook.com/book/408668 (nara obparieHus:
27.01.2025).

Andunorenosa, M. B. Xumus : yaeOHUK U IPAKTUKYM JJISI CPETHETO
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npodeccuonanbHOro oopazoranus / . B. Audunorenosa, A. B. ba6kos, B. A. [Tonkos.
— 2-e u3 M., ucnp. u gon. — Mocksa : U3znarensctBo FOpaidt, 2025. — 291 ¢. —
(ITpodeccuonanbuoe odpazobanue). — ISBN 978-5-534-11719-6. — Teker :
anekTpoHHbIH // OOpa3zoBatenbHas miardgopma FOpaiir [caiit]. — URL:
https://www.urait.ru/bcode/562501 (mara obpamenus: 27.01.2025).

JlononuurenpHas quTeparypa:

Ne i/ | UcTounmk
1 I'muuka, H. JI. OOmas xumus. 3a7a4uu U YIPaKHEHUS : YIeOHO-TIPAKTHUECKOE MOCO0ue

st cpeaHero npodeccruonansHoro odpaszosanus / H. JI. I'muaka ; mon penakmueit B. A.
[TonkoBa, A. B. babkoBa. — 14-e u31. — Mocksa : UznarenscTBo HOpaiir, 2025. — 236
c. — (IIpodeccuonansuoe obpazoBanue). — ISBN 978-5-534-09475-6. — Tekcr :
anekTpoHHbI //  OOpa3zoBarenbHas mnatgopma HOpait [caiit]. —  URL:
https://www.urait.ru/bcode/561208 (mata oopamenus: 27.01.2025).

2 [llep6akos, B. B. Heopranudeckas xumusi. Borpocsr u 3a1a4u : y4eOHUK IS CPETHETO
npodeccnonansHoro oopazosanus / B. B. lllep6akos, A. A. ®upep, H. H. bap6oruna. —
2-¢ u3n., ucnp. u gon. — MockBa : UsmarensctBo IOpaiit, 2025. — 107 c. —
(ITpodeccuonanbuoe obpazoanue). — ISBN 978-5-534-09133-5. — Teker
anekTpoHHbI //  OOpa3oBarenbHas mnatgopma HOpait [caiit]. —  URL:
https://www.urait.ru/bcode/563926 (nara obpamenus: 20.02.2025).

3 AmnapreB, A. 1. O6mas xumust. COOpHUK 3aaHM C IPUMEpPaMH PEIIeHUH : ydeOHOoe

mocobue s cpeaHero mpodeccuonanbHoro odpasosanmst / A. WM. Amapues, JI. W.
Adonnna. — 2-e u3z., ucnp. u gon. — Mocksa : UznarensctBo KOpaiir, 2024. — 127 c.
— (IIpoeccuonansuoe ob6pazoBanue). — ISBN 978-5-534-09932-4. — Tekcer
eKTpoHHBI  //  OOpa3zoBartenbHass miuatgopma IOpaiit  [caiit]. —  URL:
https://urait.ru/bcode/539181 (nara oOpamenns:27.01.2025).

ITepuoanueckue n3ganus

Ne n/n | MUctounuk

1 EcTtecTBeHHbIE M TEXHWYECKHE HAyKu : Hayd. XypHan / ri. pen. A. 5. XaBkuH. —
Mocksa : OOO "UzpatenbctBo "CnytHuk+", 2002 — .— Beixoaut 12 pa3 B rog. —
ISBN neuartnoii Bepcun 1684 — 2626. — TekcT : HEMOCpPeACTBEHHBIH.

2 [Ipupona: Hayd.-nomyn. xxypHan / yapeaurenu : PAH; Hayunblil u u3naTenbckuii LEHTp

"Hayxa" PAH. — Mocksa : Hayunslii u usgarensckuii nenrp "Hayka" PAH, 1912 — —
Beixogur 12 paz3 B roa. — ISBN mneuatHoit Bepcum 0032-874X. — Tekct
HEINOCPEACTBEHHBIN. .

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMSI
OBIIEOBPA3OBATEJIbBHOU JUCIUIIJINHbI
KoHTpons u olieHka pe3yabTaToB OOy4YeHMsI OCYLIECTBISICTCA IPEMNOAAaBaTEIeM B

IpoLecce MPOBEIECHUS MPAKTUYECKUX 3aHITUN U 1a00paTOPHBIX pabOT, TECTUPOBAHUS, a TAK¥Ke

BBITIOJTHCHU A 06y"-IaIOIJ_II/IMI/ICSI WHAUBUYAJIbHBIX SaﬂaHHﬁ, IIPOCKTOB, HCCIIEIOBaHUIA.
P C3YJIbTAThI 06yquI/151 OMpPEACIIAAOT, 4YTO 06yqaroumec;1 JOJDKHBI 3HAaTb, IIOHMMATb H

ACMOHCTPUPOBATH 110 3aBCPIICHNUUN U3YUCHUA JUCHHUIIJINHBL.

st popMUpOBaHUs, KOHTPOJIS U OLEHKH Pe3yIbTaTOB OCBOCHMS y4eOHOM AMCHUIUINHBI
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HCIIOJIb3YETCSI CUCTEMA OLIEHOYHBIX MEPOIPUATHI, MPECTABIAIONIAs COOON KOMILIEKC YUeOHBIX

MEpOTPHUATHIA, COTJIACOBAHHBIX C pe3yiabTaTaMu OO0y4eHUs M C(HOPMYIHPOBAHHBIX C yYETOM
®I'OC COO (npeamerHsbie pe3ynbraTsl 1o qucuuiuiae) 1 I'OC CIIO.

Ne

OK/IIK

Monyns/Paznen/Tema

Pesynbrar 00yueHus

Tunbl OLIEHOYHBIX
MEpOIPUATHI

OcHOBHOE

COACPIKAHUC

Pazmen 1. OcHOBEI
CTPOCHHUS BEIIECTBA

dopmynnpoBaTh 6a30BbIE
MOHSATHUS ¥ 3aKOHBI XHMUHN

1.1

OK 01

CtpoeHne aToMOB
XUMUYECKUX HJIEMEHTOB
U IPUPOJA XUMUYECKOMN
CBSI3U

CocTaBiiTh XUMHUYECKHE
(hopMyIIbI COeAMHEHHI B
COOTBETCTBHUU CO
CTENIEHBIO OKUCIICHUS
XUMHUYECKUX HJIEMEHTOB,
UCXO/I U3 BAJICHTHOCTU U
ANEKTPOOTPHUIIATETLHOCTH

1. Tect «CTpoeHue aToMOB
XUMHUYECKHX 3JIEMEHTOB U
IIPUPOJA XUMUYECKON
CBSI3U».

2. 3agauu Ha COCTaBJICHUE
XUMUYECKHUX (HopmyI
JIBYXaTOMHBIX COeIMHEHUN
(okcu0B, Cynb(pHIOB,
TUAPUJIOB U T.I1.).

3. 3agaHus Ha
UCIIOJIb30BaHUE
XUMHUYECKON CUMBOJIUKU U
Ha3BAHUU COEAUHEHHI 110
HOMEHKJIAType
MEXIYHAPOIHOTO COI03a
TEOPETUYECKOU U
MPUKITIATHON XUMUH U
TPUBUAIIbHBIX HA3BaHUU AJIs
COCTaBJICHUS] XUMUYECKUX
(bhopMyJT IByXaTOMHBIX
COeTMHEHUH (OKCHJIOB,
Cynb(pUA0B, TUAPUIIOB U
T.I.) U IPYTUX
HEOPTraHUYECKUX
COEIMHEHUH OTJIEIbHBIX
KJIAaCCOB

1.2

OK 01
OK 02

[Iepuoanueckuii 3aKOH U
tabauna J[. 1.
Menneneesa

XapakTepu3oBaTh
XUMHYECKHE IEMEHTHI B
COOTBETCTBUH C UX
MIOJIO)KEHHUEM B
MIEPUOINYECKON CHCTEME
XUMHNYECKHUX IJIEMECHTOB
J.1. Menneneena

1. Tect «Metammnueckue /
HEMETAIINYCCKHUE
CBOICTBA,
3JIEKTPOOTPULIATEIBHOCTD 1
CPOJICTBO K DJIEKTPOHY
XHMUYECKHX DJIEMCHTOB B
COOTBETCTBHE C UX
3JIEKTPOHHBIM CTPOCHUEM U
MIOJIOKCHUEM B
NIEPUOIUYECKON CUCTEME
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OK/IIK

Monyns/Paznen/Tema

Pesynbrar 00ydueHus

Tume! oLeHOYHBIX
MEpOIPUATHI

XHMUYCCKHUX DJIEMECHTOB
J.. MenneneeBay.

2. [IpakTryeckue 3aJaHust
Ha YCTAHOBJICHHUE CBA3HU
MEXK]ly CTPOCHUEM aTOMOB
XMMHYECKHX 3JIEMEHTOB U
NEePUOIUYECKUM
N3MECHEHHEM CBOMCTB
XMMHYECKHUX 3JIEMEHTOB U
UX COCOUHEHUU B
COOTBETCTBHUH C
MTOJIOKEHUEM
Ilepuoauueckoii cucreme.
3. IlpakTuko-
OPUEHTHPOBAHHBIC
TEOPETUYECKUE 3aJaHUSI HA
XapaKkTePU3ALMIO
XUMHYCSCKHX 3JIEMCHTOB:
«Meramnnyeckue /
HEMeTaJlJINYeCKHe
CBOMCTBA,
3JEKTPOOTPULATENBHOCTD U
CPOJICTBO K DJIEKTPOHY
XUMHYECKHUX DIIEMEHTOB B
COOTBETCTBHUE C UX
3JIEKTPOHHBIM CTPOCHUEM U
MTOJIOKCHUEM B
NIEPUOIUYECKON CUCTEME
XUMHYECKHX 3JIEMEHTOB
J.1. MenneneeBay

Pasnen 2. XuMuueckue
peakiu

XapaKTemeBaTL THIIBI
XUMHUYCCKUX peaKI_[I/Iﬁ

KonTponbHas padora
«CTpoeHue BelecTBa u
XUMHUYECKHE PEAKLIUN

2.1

OK 01
OK 04

THUIBl XUMHYECKUX
peakuuii

CocTaBiATh peakuuu
COEIMHEHUS, Pa3IOKEHUS,
oOMeHa, 3aMelleHus,
OKHUCJIUTEIBHO-
BOCCTAaHOBUTCIIbHBIC
peaxkuuu

1. 3amaun Ha cocTaBICHUE
YpaBHEHUH pEaKIUM:

— COCTMHEHM S, 3aMEIICHU,
pasnoxeHusi, o0OMeHa,

— OKUCITUTEIHHO-
BOCCTAaHOBUTEJIbHBIX
peakinii ¢ UCTIOIb30BAHUEM
METO0/1a PJIEKTPOHHOTO
Oananca.
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OK/IIK

Monyns/Paznen/Tema

Pesynbrar 00ydueHus

Tume! oLeHOYHBIX
MEpOIPUATHI

2. 3agaun Ha pacyeT MaccChl
BEILIECTBA UM 00bEMaA
ra3oB 10 U3BECTHOMY
KOJINYECTBY BELIECTBA,
Macce Wi 00bEMyY OJITHOTO
H3 y4aCTBYIOIIUX B
peaKLu BEUIECTB; PACUETHI
macchl (00bEMa,
KOJINYECTBA BEILIECTBA)
IPOAYKTOB PEAKIIUHU, €CITH
OJTHO U3 BEILECTB UMEET
IpUMeCH

22

DICKTPOIUTHYCCKAS
IUCCOLMAINSA 1 UOHHBII
o0MeH

CocTaBnath ypaBHEHUs
XUMHYECKHUX PEaKINH
MOHHOTO OOMEHa C
y4acTHUEM
HEOPTaHWYECKUX BEIIECTB

1. 3amanus Ha cocTaBlICHUE
MOJICKYJISIPHBIX U MOHHBIX
peaxIuil C yuacTueM
KHCJIOT, OCHOBAaHUH 1
COJIEH, yCTAaHOBJICHUE
M3MEHEHUS KUCIIOTHOCTHU
cpenbl

2. JJabopaTtopHas pabota
"THIIB XUMHYECKUX
peakuuit"

Paznen 3. Ctpoenue u
CBOMCTBa
HEOPTaHUYECKUX
BEIICCTB

I/ICCJ'IeJIOBaTB CTPOCHUC U
CBOMCTBA HEOPTaHNYCCKUX
BCIICCTB

KonTponpHas pabota
«CBolicTBa
HEOPTraHWYECKUX BEILIECTB)
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OK/IIK

Monyns/Paznen/Tema

Pesynbrar 00ydueHus

Tume! oLeHOYHBIX
MEpOIPUATHI

3.1

OK 01
I1K..

Knaccudukanus,
HOMEHKJIaTypa 1
CTPOCHHE
HEOPTaHHYECKUX
BEIIIECTB

Knaccudunuposars
HEOpraHUYeCKHUe
BEILIECTBA B COOTBETCTBHU
C UX CTPOCHHEM

1. Tect «Homenknarypa u
Ha3BaHHUE HEOPTaHUYECKUX
BEIIECTB UCXOJIS U3 UX
XUMHYECKON HOpMYIIbI UITN
COCTaBJICHHE XUMUYECKOU
(bopMyIbI HCXOS U3
HA3BaHUS BEIECTBA 110
MEXKTYHapOAHON WU
TPUBHAIIBHOU
HOMEHKJIAType».

2. 3aaun Ha pacyer
MacCOBOH 1011 (MaccChl)
XUMHYECKOT0 JIEMEHTa
(coenuHeHus1) B MOJIEKYJIE
(cmecn).

3. l[IpakTrueckue 3aqanus
10 KJIacCU(UKAIINH,
HOMEHKJIaType U
XUMHYECKUM (hopmynam
HEOPraHMYECKUX BEIIECTB
pa3IMYHBIX KJIACCOB.

4. IpakTuyeckue 3aaHus
Ha OIpe/ieJIeHHe
XUMHUYECKOH aKTUBHOCTH
BEIICCTB B 3aBUCUMOCTHU
BUJIa XUMUYICCKOU CBSI3U H
TUTIA KPUCTAJUTMYECKOM
pelIeTKH

3.2

OK 01
OK 02
I1K...

DU3NKO-XUMHYECKUE
CBOMCTBA
HEOPraHUYECKUX
BEIIIECTB

YcraHaBIuBaTh
3aBUCHUMOCTH (PU3UKO-
XHMHYECKHUX CBOHCTB
HEOPTaHWYECKUX BEILECTB
OT CTPOCHHSI aTOMOB H
MOJICKYJI, a TAK)KE TUTIA
KPUCTAIUTNYECKOMN
pereTKu

1. Tect «OcobeHHOCTH
XHMMHYECKHX CBOHCTB
OKCHOB, KHCJIOT,
OCHOBaHUH, aM(OTEPHBIX
TUJPOKCHUJIOB U COJICH.

2. 3amaHus Ha COCTaBJICHUE
YpaBHEHUH XUMHUYECKUX
peaKIuil ¢ yyacTUEM
MPOCTBHIX U CIOKHBIX
HEOPTraHWYECKHUX BEIECTB:
OKCHIOB METaJJIOB,
HEMETAIJIOB U aM(OTEPHBIX
DJIEMEHTOB;
HeOpFaHI/IT—IeCKI/IX KHCJIIOT,
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OK/IIK

Monyns/Paznen/Tema

Pesynbrar 00ydueHus

Tumnel olleHOYHBIX
MEpOIPUATHI

OCHOBaHUU U aM()OTEPHBIX
THJPOKCHJIOB,
HEOPraHUYECKUX COJIEH,
XapaKTEePU3YIOIINX MX
CBOMCTBa M CLIOCOOBI
HOJTY4eHHUS.

3. IlpakTuko-
OpPUEHTHUPOBAHHBIE
TEOpEeTUYECKHE 3aJaHus Ha
CBOMCTBa M MOJy4YEHHE
HEOPraHUYECKUX BELIECTB

33

OK 01
OK 02
OK 04

Wnentudukanuys
HEOPraHMYECKUX
BEIIECTB

Hccnenosatb
KaueCTBEHHbBIC PEAKIIUU
HEOPraHUYECKUX BEIIECTB

1. IlpakTuko-
OPHUEHTHPOBAHHBIC 3aJaHUS
10 COCTaBJICHUIO
XUMUYECKUX PEaKIUi C
y4acTUEM HEOPraHUICCKUX
BEIIICCTB, UCIIOJIb3YEMBIX
JUTSL UX WICHTU(UKALINH.
2.Jlaboparopnas pabora:
“Unentuduxans
HEOPraHWYECKUX BELIECTB’

Paznen 4. Ctpoenue u
CBOMCTBA OPraHUYECKHUX
BELIECTB

I/ICCJ'IeJIOBaTB CTPOCHUC U
CBOMCTBA OpTraHUYCCKUX
BCIICCTB

KonTponbHas padora
«CTpoeHue U CBOMCTBa
OpPraHUYECKUX BEIIECTB)»

4.1

OK 01
I1K...

Knaccudukanus,
CTpOCHHE U
HOMEHKJIaTypa
OpPTaHHYECKUX BEIICCTB

Knaccudpunuponatsb
OpraHUYEeCKHe BEIECTBA B
COOTBETCTBHUH C UX
CTPOEHUEM

1. 3amanus Ha cocTaBlICHUE
Ha3BaHUN OPraHUYECKUX
COE€IUHEHHH I10
TPUBHUAIBHOMN WJIN
MEXKTYHapOIHOMN
CHCTEMAaTHUECKOI
HOMEHKJIaType.

2. 3amaHus Ha cOCTaBJICHUE
MOJIHBIX M COKPAILEHHBIX
CTPYKTYPHBIX (hOpMYII
OpraHUYECKUX BEIIECTB
OTJEIBHBIX KJIACCOB.

3. 3aauu Ha OMNpeaeIeHne
npocTteiiien GopMyIibl
OpPraHUYECKON MOJIEKYJIbI,
HCXOJIS U3 DIIEMEHTHOT'O
cocrasa (B %)
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OK/IIK

Monyns/Paznen/Tema

Pesynbrar 00ydueHus

Tumnel olleHOYHBIX
MEpOIPUATHI

4.2

OK 01
OK 02
OK 04
I1K...

CBolicTBa OpraHUYECKUX
COCTUHEHUN

YcraHaBIuBaTh
3aBUCUMOCTH (PU3HKO-
XHMHUYECKHX CBOWMCTB
OpPTraHUYECKUX BEIIECTB OT
CTPOCHHUSI MOJIEKYJI

1. 3agaHus Ha cOCTaBICHUE
YpaBHEHUN XUMUYECKUX
peaxiuil ¢ yuactueM
OpPraHMYECKUX BEIIECTB Ha
OCHOBaHUU UX COCTaBa U
CTPOCHHUS.

2. 3agaHus Ha COCTaBJICHUE
YPaBHEHUN XUMUYECKUX
peaKuuit,
WUTIOCTPUPYIOIINX
XUMHYECKHE CBOMCTBA C
Y4€TOM MEXaHU3MOB
MPOTEKAaHUS JaHHBIX
pEaKUUil U TeHETUYECKOU
CBSI3U OPTaHUYECKUX
BEII[ECTB Pa3HBIX KJIACCOB.
3. PacuerHsble 3a1a4n Mo
YPaBHEHUSAM PEaKIuii C
y4acTUEM OPTaHUYECKUX
BEIIIECTB.

4. JJaboparopnas paboTa
“IIpeBpamieHust
OpPTraHUYECKUX BEIIECTB MPHU
HarpeBaHuu"

4.3

OK 01
OK 02
OK 04
I1K...

Unentuduxarnus
OpPTraHUYECKUX BEIECTB,
HUX 3HAYECHUE U
MIPUMEHEHHE B OBITOBOIA
Y MIPOU3BOJCTBEHHOMN
JIeSITEILHOCTH YeJIOBEKa

Uccnenosats
KAa4CCTBCHHBIC peaKHI/II/I
OpraHUYeCKuXx
COEIUHEHHH OTIEIBLHBIX
KJ1aCCOB

1.IIpakTuko-
OPUEHTUPOBAHHBIE 3aJaHUS
10 COCTaBJIEHUIO
XUMHYECKHUX PEaKIIHii C
y4acTUEM OPTaHUYECKUX
BEIECTB, B T.4.
UCTIONB3YEMBIX JIJIS KX
UICHTU(PHUKAIMY B OBITY U
MIPOMBIITUICHHOCTH.
2.JIaboparopnas padoTa:
“Unentuduxanus
OPTraHUYECKHX COCTUHEHUHN
OTJIENIbHBIX KJIaCCOB”

Paznen 5.
Kunernueckue n
TEPMOJIMHAMUYECKHUE
3aKOHOMEPHOCTHU
MPOTEKAHUs

XapakTepu3oBaTh
BJIMSIHUE PA3JIMYHBIX
(hakTOpoB Ha paBHOBECHE
U CKOPOCTh XUMHUYECKHUX
peakuuii
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Tumnel olleHOYHBIX

Ne | OK/IIK | Monyns/Paznen/Tema Pesynbrar 00ydueHus N
MEpONPUATHH
XMMHYECKUX PEaKIUi
5 |OKO0l CkopocTh XMMHUYECKUX | XapaKkTepu3oBaTh [TpakTuko-
OK 02 peakuuil. XMMHUYECKOE |BIMSHUE KOHLEHTPALUM  |OPUEHTUPOBAHHbBIC
IK... paBHOBECHE pearupyromux BEMECTB U |TEOPETUUECKHE 3aITaHUS Ha
TEMIIepaTypbl Ha CKOPOCTH [aHaIH3 (PaKTOPOB,
XUMHYECKHUX PEAKIUM BIIMSIOUINX HA U3MEHEHUE
XapakTepu3oBaTh CKOpPOCTH XUMHYECKOM
BJIMSIHUE U3MEHEHUS peakuuu. [IpakTuko-
KOHIIEHTPALlUH BELIECTB, |OpPUEHTHUPOBAHHBIE 3aaHUS
peaKLMu Cpebl U Ha IPUMEHEHHUEe IPUHLUIIA
TeMIIepaTypbl Ha Jle-Illarenwe nms
CMEILIEHNE XUMUYECKOTO |HAXO0KJIECHHUS HAllpaBICHUS
paBHOBECHS CMEILIEHUS] PaBHOBECHUS
XAMHYECKON PEaKIUU U
aHaJIu3 (PaKToOpoB,
BJIMSIONIUX Ha CMEILEHUE
XMMHUYECKOI'0 paBHOBECHUS
6 HccnenoBaTh HCTUHHBIE
Pa3nen 6. PactBopsl pacTBOpHI € 3aJaHHBIMU
XapaKTepUCTUKAMU
6.1 |[OK 01 ITonsatue o pactBopax  |Pasznuyars HCTUHHBIE 1. 3amaun Ha
OK 02 pacTBOPLI IIPUTOTOBJICHUE PACTBOPOB.
1K ... 2. IlpakTuko-
OpUEHTUPOBAHHBIE
pacueTHbl€ 3a/laHus Ha
JUCTIEPCHBIE CUCTEMBI,
UCIIOJIb3yeMbI€ B OBITOBOM U
IIPOU3BOJCTBEHHON
JESATEIBHOCTH YEJIOBEKA
6.2 |[OK 01 Hccnenoanue croiict |MccnenoBars husnko- JlaGoparopHas paboTa
OK 04 pacTBOpOB XMMHYECKHE CBOMCTBA “IIpuroroBneHue
IIK ... HUCTHUHHBIX pacTBOPOB pacTBOpoB”
I | [IpodeccronanbHO-OpUEHTHPOBAHHOE COIEPIKaHUE (COIepKaHNE PUKIIATHOTO MOTYJIS)
7 Paznen 7. OnenuBaTh nociencTBus |3amura Keiica (c yuerom

Xumus B ObITY U
MIPOU3BO/ICTBEHHOM
NesITeIbHOCTH YeJIOBEKa

OBITOBOM U
MIPOU3BOACTBEHHOMN
JIeATEIIHHOCTH YeI0BEeKa C
MO3UIUM SKOJIOTHUYECKOM

Oymyeit
npodeccroHabHOI
NESTEIILHOCTH)
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Tume! oLeHOYHBIX

No | OK/TIIK | Monayns/Paznen/Tema Pesynbrar 00ydueHus N
MEPOTIPUITHHA
0€30I1aCHOCTH

OK 01 Xumus B OBITY U OnenuBath nocnencteus |Keiic (¢ yuerom Oynymieit
OK 02 MPOU3BOJCTBEHHOMN OBITOBOH 1 npodecCuoHaTbHON
OK 04 JIEATEIIbHOCTH YEJIOBEKA (ITPOU3BOICTBEHHOM JIESATETLHOCTH )
OK 07 eSITEILHOCTH YeoBeKa ¢ |Bo3MoskHBIE TEMBI KEHCOB:
IIK ... no3unuii sxojorndeckoi |1. IloTemnenue kaumara u

0€e30IaCHOCTH

BBICBOOOYKIEHUE Ta30BBIX
TUIPATOB CO JIHA OKEaHa.

2. Bynymme Matepuansl st
aBHa-, MAlIMHO- U
IPHOOPOCTPOCHHS.

3. HoBble MaTepuaibl AJis
COJIHEYHBIX OaTapei.

4. JlekapcTBa Ha OCHOBE
PACTHTENBHBIX TIPETapaToB
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