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1. OBIIIASL XAPAKTEPUCTUKA IPUMEPHOM PABOYEN
MMPOT'PAMMBI OBIIIEOBPA3OBATEJLHON JUCITATLIAHBI

O6meoOpa3oBaTeabHas JUCIUTIINHA «XHUMHS» SBISETCS 003aTEIHbHON YaCThIO
00111e00pa30BaTEIBHOTO IUKJIa 00pa30BaTeIbHOM MporpaMMbl B cootBeTcTBUU ¢ PI'OC CIIO
no crenranbHocTu 21.02.12 TexHOI0THs U TEXHUKA Pa3BEIKA MECTOPOKICHUM MOJIE3HBIX
HCKOTIaeMBIX

1.2. Heau 1 miIaHupyeMblie pe3yabTAThl 0CBOCHUS IHCIUILINHbI:

1.2.1. leau aAucCHUNINHBI:

®opMupoBaHUE y CTYACHTOB IIPEICTABICHHS O XUMHUYECKON COCTaBIISIONIEH €CTECTBEHHO-
HAY4YHOI KapTHUHBI MHpa KaK OCHOBBI IPUHATHS PEIIEHUH B )KU3HEHHBIX U IPOU3BOJCTBEHHBIX
CUTYallUsX, OTBETCTBEHHOI'O MIOBEICHUS B IPUPOAHOM cpefe.

3agauu AMCUHHUIIINHBI:

1) chopmupoBaTh NOHUMaHHE 3aKOHOMEPHOCTEH MPOTEKAHUS XMMHUYECKHX IPOLECCOB U
ABJICHUN B OKpYKAaloLEHd cpene, LENOCTHOW HayyHOM KAapTUHBI MHUPA, B3aUMOCBS3M U
B3aMMO3aBHCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHUS COCTaBIATH (HDOPMYJIBI HEOPTaHWYECKHX W OPraHMYECKHX BEIECTB,

YpaBHEHUS] XMMHYECKHX pEaKIUi, OOBACHATH HMX CMBICI, WHTEPIPETUPOBATH PE3YNIbTaThI
XHUMHYECKUX IKCIIEPUMEHTOB,

3) chopmHpoBaTh HABBIKM MPOBEACHMS MPOCTEHIINX XMMHYECKHX SKCHEPUMEHTATbHbIX
UCCIIEIOBAaHUIH C COOJIOZIEHHEM TMpaBWil 0€30macHOro oOpallleHHst ¢ BeIlecTBAaMH U
J1a00paTOpHBIM 000PYI0OBAHUEM;

4) pa3BUTh YMEHHsS HCIIOJIB30BaTh HH()OPMAIIMIO XUMHUYECKOTO XapaKTepa U3 pa3iIHIHbIX
HCTOYHHUKOB,;

5) cdopmupoBaTh yYMEHHS TPOTHO3MPOBATH TIIOCIEACTBUS CBOEH JEATEIBHOCTH H
XUMHYECKHUX TPUPOIHBIX, OBITOBBIX U TIPOU3BOJCTBEHHBIX IPOIIECCOB;

6) chopMupoBaTh IOHMMAaHHE 3HAYUMOCTH JOCTMDKEHUH XMMHUYECKOH HayKu U
TEXHOJIOTUH JUI Pa3BUTHS COLMAIBHON U MPOU3BOACTBEHHOM cep.



1.2.2. IlnanupyemMble pe3ybTaTbl 0OCBOeHHs 001Ieo0pa3oBaTebHON JMcHUIIMHBI B cooTBeTcTBUH ¢ PI'OC CIIO 1 Ha ocHoBe ®I'OC

COO

Koa n naumenoBanue
(¢GopMupyeMbIX KOMIIETEH U
OKO01.Bsi6upath criocoOsI
peleHus 3a1a4
npodeccnoHanbHOMI
NEeSATEIbHOCTH IPUMEHHUTEIBHO K
pa3IMYHBIM KOHTEKCTaM

HHaHpreMble pe3yJabTaThbl 0OCBOCHUA TUCIHUIIJIMHBI

OO6ume

B yacTu TPpy/10BOr0 BOCIIUTAHUS:

- TOTOBHOCTh K TpyAy, OCO3HAaHHUE
[IEHHOCTU MacTePCTBa, TPYAOIIO0HE;

- TOTOBHOCTh K AKTHUBHOHW JEATEIbHOCTU

TEXHOJIOTHYECKON u COITMAJIbHOM
HaIpaBJICHHOCTH, CIIOCOOHOCTH
WHHIUUPOBATb, IJIAHUPOBATh u
CaMOCTOSITEIILHO BBITIOTHSTh TaKyo
JeATeIbHOCTE,

- HMHTEpEC K pa3NIu4yHbIM  cdepam

poeCCUOHAIBHON JEATETHHOCTH,

OsBJianenue YHUBEPCAJIbHBIMH
yueOHBIMU MO3HABATEJILHBIMU
JAeHCTBUSAIMU:

a) 0a30Bble JIOTHYECKHE JIeliCTBUS:

- CaMOCTOSITENbHO (OPMYITUPOBaTH H
aKTyaJlu3UpOBaTh npo0iemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK
WIM  OCHOBaHUS Uil  CpaBHEHHS,
Kiaccuukanuu u 0600IICHNS;

- ompenensTh UETUd  JACSTENbHOCTH,
3aJaBaTh TapaMeTpbl U KPUTEPUU UX
JOCTHKCHUS;

- BBISIBJISITh 3aKOHOMEPHOCTH u

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

JJIEMEHT, aToM, JJIEKTpOHHas o0osiouka aroma, s-, p-, d-
JNEKTPOHHBIE  OpOWUTanM  aTOMOB, HOH,  MOJEKYJa,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIbHOCTD, CTENEHb OKUCIIEHUS,
XUMUYECKash CBs3b, MOJIb, MOJISIpHas Macca, MOJISIPHbBIN
o0beM, yIJIepoaHbI cKeneT, (yHKIMOHANbHAs TIpymna,
panuKall, W30MEpHUs, H30MEpbl, TOMOJOTHYECKMM psf,
TOMOJIOTH, YIJIEBOAOPOJBI, KHUCIOPOA- M a30TcojAepiKalliue
COEMHEHUs, OMOJOTMUYECKH aKTHBHBIE BellecTBa (yrieBOIbl,
KUPBI, O€NKW), MOHOMEp, MOJIUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE ~ COEAUHEHMs,  KpHUCTalNIn4decKas
pelieTka, THUIBI XUMHUYECKMX peakiuui (OKUCIUTEIbHO-
BOCCTAaHOBUTENIBHBIE, 3K30-M DJHIOTEPMHUYECKHE, PEAKLUU
HOHHOTO OOMEHa), PacTBOP, AJIEKTPOJUTHI, HEIIEKTPOIUTHI,
ANEKTPOJINTUYECKAS Jaucconuanus, OKHCJIUTETD,
BOCCTaHOBHUTENb, CKOpPOCTh XUMHUYECKOU peaxiuu,
XMMHYECKOE PpaBHOBECUE), TEOPUU U 3aKOHBI (TEOpHs
XUMHUYECKOTO CTPOCHMSI OpraHMYecKHx BemecTs A.M.
byrtnepoBa, Teopus DIEKTPOIMTHUECKOH AMCCOLMALIMH,
nepuoanyueckuii 3akoH .M. MenaeneeBa, 3aKOH COXpaHECHUS
Macchl), 3aKOHOMEPHOCTH, CHMBOJMYECKHH S3bIK XHMMHU,
(dakTonoruueckue CBEJEHUS O  CBOWMCTBax, COCTaBe,
MOJy4YeHUH U O€30IaCHOM HCIIOJIb30BAaHUM  BaXXHEHUIIMX
HEOPraHMYECKUX M OpPraHUYecKUX BEIIeECTB B OBITY U



IMPOTHUBOPCYHA B paccMaTpruBaCMbIX

SIBJICHUAX,
- BHOCUTb KOPPEKTHBBLI B JACATCIbHOCTD,
OLICHUBATh COOTBCTCTBHUEC  PE3YyJIbTATOB

IIEJIsIM, OILICHMBATh PUCKH TOCIEACTBUI
JIeSTCIIbHOCTH;

- pa3BUBaTh KPEAaTHBHOE MBIIUICHUE IPHU
pelIeHUH KU3HEHHBIX MPOoOIIeM

0) 0a3oBbIE Hceaen0oBaTeabLCKue
JelcTBHA:

- BJIAJIETh HaBBIKAaMH yueOHo-
HCCIIEN0BATENbCKON u IIPOEKTHOMN
JIeATCIIbHOCTH, HAaBBIKAMHM  Pa3pEIICHUS
npo0Jem;

- BBIBISITb  NPUYMHHO-CIIE/ICTBEHHbBIE
CBSI3M W aKTyaJM3UpoBaTh  3ajady,
BBIJIBUTaTh  TUIOTE3y €€  pelIeHus,

HaXOIUThb aprMeHTBI JJIs1 1O0Ka3aTcJIbCTBA
CBOMX YTBEpPKICHHI, 3a/1aBaTh MMapaMeTphI
U KPUTEPUU PEILICHUS,

- aHaNU3UPOBaTh TMOJYYCHHBIE B XOJE
pelieHus 3a1a4n pe3yabTaThl, KpUTHYECKU
OILIEHUBATh X JIOCTOBEPHOCTb,
HpOFHOSI/IpOBaTI) N3MCHCHHNC B HOBBIX
YCIIOBUSIX;

- yMeTh  TEPCHOCUTh  3HAHUSI B
MO03HABATENIBHYIO u MPAKTHYECKYIO
001aCTH JKU3HEEATEITEHOCTH;

- yMETh MHTETPUPOBATH 3HAHUS U3 PA3HBIX
MPEAMETHBIX 00J1acTel;

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

IIPAKTUYECKOMN AEATEIbHOCTH YEJI0BEKa;

- YMETb BBISIBJISITH XapaKTEPHbIE NPU3HAKM U B3aUMOCBS3b
U3YYEHHBIX [TOHATUH, IPUMEHATH COOTBETCTBYIOLINE ITOHATHS
IIpM OINUCAaHUU CTPOEHHUSI U CBOWCTB HEOPraHUYECKUX U
OPraHMYECKHUX BEIIECTB U HX IPEBPALLEHUHN; BBIABIATH
B3aMMOCBS3b XUMHUYECKMX 3HAaHUH C TOHATUAMHU U
IIPEICTaBICHUAMU JPYTUX €CTECTBEHHOHAYYHBIX IPEAMETOB;
- yMeThb HCHOJb30BaTh HAMMEHOBAaHUS  XMMHUYECKUX
COCIMHEHUN MEXKIYHAapOJHOIO COK3a TEOPETUYECKOH U
OPUKIAJHON XMMUU U TPUBHUAJIbHBIE HA3BAHUS Ba)KHEHIINX
BEIIECTB  (3TWJIEH,  aleTWIeH,  [JIHLUEpUH,  (eHou,
(dbopmanpaerua, yYKCycHas KHUCJIOTa, TJIMLWH, yrapHbBIA ras,
YIJIEKUCHIBIA Ta3, aMMMaK, TalleHas W3BECTb, HerameHas
U3BECThb, NMUTHEBA COAA M JPYrHMX), COCTaBIATH (HOPMYIIbI
HEOPraHWYECKUX M OPraHMYECKHUX BEUIECTB, YPABHEHMS
XUMHUYECKHUX peaklui, OOBSACHATh UX CMBICH; MOATBEPKIATh

XapaKTepHbIE XUMUYECKHE CBOMICTBA BEILECTB
COOTBETCTBYIOIIIMMHM  OJKCHEPUMEHTAMHM M 3alHUCIMHU
YPaBHEHUN XUMUYECKUX PEAKIUH;

- yMEThb YCTaHaBJIMBaThb IPUHAUIEKHOCTh H3Y4YECHHBIX

HEOPraHUYECKUX U OPTaHUYECKUX BELIECTB K OIPEEICHHBIM
KJlaccaM U TpyIIaM COEAMHEHUN, XapaKTepu30BaTh HX
COCTaB M BAXHEHIIME CBOWCTBA; ONPEIENATH  BHUJbI
XUMHUYECKHUX CBsI3ell (KOBaJIeHTHasl, MOHHAsI, MEeTaJuInYecKas,
BOJIOPOJIHAs), THUIIBI KPHUCTAJIMUECKUX PEIIETOK BEIIECTB;
KJIacCU(UIIMPOBATH XUMUYECKUE PEAKIINH;

- chopmMupoBaTh  NPEACTABICHUSA: O  XMMHUYECKOH
COCTaBJISIIOLIEH €CTeCTBEHHOHAYYHOW KAapTUHBI MUpPaA, POJIU
XMMHUU B TIO3HAHUM SIBJICHUN NPHUPOIBI, B (OPMHPOBAHUU
MBILIUIEHUS] U KYJIbTYpbl JIMYHOCTH, €€ (YHKIMOHAIBHON
IPaMOTHOCTH, HEOOXOIUMOW JUIS PpEIICHUs MPAKTHYECKUX
3aJa4 U 3KOJOrMYeCKH 0OOCHOBAHHOI'O OTHOLIEHHUS K CBOEMY



OK02.Ucnons3oBath
COBpEMEHHBIC CPEJICTBA TTOKCKA,
aHaJM3a ¥ HHTEPIPETAIIUU
nHpopManuu, u
HHGOPMAIIMOHHBIC TEXHOJIOTHI
JUTSL BBITTOJTHEHMS 3314
npodeccnoHaNbHOM
JeSITEITbHOCTH

- CHOCOOHOCTh MX MWCHOJb30BaHUSA B
IIO3HABATEJILHON U COLMAIIbHOW IPAKTUKE

B 00J1aCTUIIEHHOCTH HAY4YHOI'0
MO3HAHMA:

- c(opMHUPOBAaHHOCTH MHPOBO33PEHHS,
COOTBETCTBYIOLIETO COBPEMEHHOMY

YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOU
IIPAKTUKX, OCHOBAaHHOI'O HA JHAJIOre
KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHHUIO
CBOEr0 MECTA B MOJIMKYJIBTYPHOM MUPE;

- COBEpIICHCTBOBAHWE  A3BIKOBOM U
YUTATEJIbCKOM KYJBTYpPbl KakK CpelcTBa

B3aI/IM0I[eI\/JICTBI/I$I MCXKOY JIOAbMU n
MIO3HAHUS MUPA;

- OCO3HaHME  LEHHOCTH  HAay4YHOU
JIeATEIbHOCTH, TOTOBHOCTh OCYILECTBIIATH
IIPOEKTHYIO u HCCIIEIOBATEIBCKYIO

JeATEeTbHOCTh ~ WHJIMBHUIYyaJIbHO UM B
IpymIe;

OBnanenue YHHBEPCAJIbHbIMH
y‘lCﬁHI)IMI/I MO3HABATCJIbHBIMHU
AEeMCTBUAMMU:

B) padora ¢ unopmaumeii:

- BJIaACTH HaBbIKaMH NOJIYUCHUA

uH(bOpMallMd U3 HUCTOYHUKOB Pa3HbBIX

3JI0pOBbIO U IPUPOAHOIL cpene;

- YMETb MPOBOJAUTH PACUeThl MO XUMHUYECKUM (GopMmyliaM U

YPaBHEHMSM XMMHMYECKMX pPEaKUUH C HCIOJIb30BaHUEM

(GU3NYECKUX BEIWYHMH, XapaKTEPU3YIOIIUX BEIIECTBA C

KOJINYECTBEHHOM CTOPOHBI: Macchl, 00beMa (HOpPMasbHbIE

yCIOBUSI) Tra30B, KOJIMYECTBA BEIIECTBA; HCIOJIb30BaTh

CHCTEMHbIE XMMUYECKHE 3HAHUS AJI NPUHATHS peIIeHuil B

KOHKPETHBIX  JKU3HEHHBIX  CUTYyallUsAX, CBA3aHHBIX C

BEIIECTBAMM U UX IPUMEHEHUEM

YMETh IJIAHUPOBATh U BBINOJIHATH XUMUYECKUN 3KCIEPHUMEHT
(mpeBpaleHuss OpraHMYEeCKMX BELIECTB IPU HarpeBaHHUU,
IOJly4YE€HUE ATUJIEHA U M3YYEHHUE €ro CBOMCTB, Kau€CTBEHHbIE
peakuud Ha aJbJeruibl, Kpaxmall, YKCYCHYIO KHCIIOTY;
JeHaTypauus O€NKOB INpU HAarpeBaHWM, LBETHHIE pEaKIUU
0€NKOB; IMPOBOJUTH PEAKIMM HOHHOIO OOMEHa, ONpeAeisATh
Cpelly BOJHBIX pacTBOPOB, KaUECTBEHHbIE PEAKIIMH Ha CyNb(dat-
, KapOOHAaT- U XJOPHUJ-aHUOHBI, HA KaTHOH aMMOHMSI; pelaThb
SKCIEpUMEHTAIbHBIE 3a7aur 1o Temam "Mertamisl"
"Hemerannsl") B COOTBETCTBHMM C TPAaBWIAMH TEXHUKHU
0e3omacHOCTH  Tpu  OOpalieHud € BelecCTBaMH U
1a00paTOpHBIM O0OPYZOBAaHUEM; NPEACTABIATh PE3yJbTaThl
XUMHUYECKOT0 JKcrepuMeHTa B ¢opMe 3anuch ypaBHEHUU
COOTBETCTBYIOLIMX peakuuid U (OpMYIHPOBATH BBHIBOABI Ha
OCHOBE 3THUX PE3Yy/IbTATOB;

- yMeTb  aHaJM3UpPOBATh  XUMHUECKYI0  HMH(OpMAIHIO,
MOJIy4aeMyl0 M3 pPa3HbIX HMCTOYHHUKOB (CPEICTB MAaccOBOI
uHpopManuu, cetb IHTEepHET U Apyrue);

- BJIa/IETh OCHOBHBIMU METOJaMH HAayYHOTO MO3HAHUS BEIIECTB
U XUMHYECKUX  sIBICHUH  (HaONIoJeHue, H3MEpEHHE,
9KCHEPUMEHT, MOJIETUPOBaHUE);

- YMEeTh MPOBOAMTH PACUYETHl MO XMMUYECKHM (opMylIaM U
YPaBHEHMSIM XHMHUYECKUX peakUuil C HCIOJIb30BaHUEM



OK 04. DpdextuBHO
B3aMMOJICHCTBOBATh U paboTaTh B
KOJUIEKTHBE U KOMaH/E

TUIIOB, CaMOCTOSITEIbHO OCYILECTBIIATh
MOUCK, AaHalIu3, CHUCTEeMATU3alUI0 U
MHTEPIIPETALNIO HHAOOPMALIUU Pa3TUYHbBIX
BUJIOB 1 (DOPM Tpe/ICTaBICHHUS;

- co3JaBaTb TEKCThl B
dopmarax Cc  yderoM
uHbOpMallUu ©  [ENEeBOU
BbIOMpas ONTUMAJIbHYIO
MPEJICTABICHUS U BU3yaTH3alUy;

- OIICHUBATH JIOCTOBEPHOCTH,
JIETUTUMHOCTD uH(popMaIuuy, ee
COOTBETCTBUE TMPABOBHIM U MOpPAIbHO-
STUYECKUM HOPMaM;

- HCIIOJIH30BaTh cpencTaa
WH(OPMAIIMOHHBIX U KOMMYHHUKAITMOHHBIX
TEXHOJIOTHI B PENICHHA KOTHUTHUBHBIX,
KOMMYHHUKATHBHBIX M OPraHU3alMOHHBIX
3aa4 ¢ coOmogeHueM — TpeOoBaHUM
DPrOHOMUKH, TEXHUKH OE30MacHOCTH,
TUTHEHBI, PECYpPCOCOEPEIKEHHS, TTPABOBBIX
u 3TUYECKUX HODPM, HOPM
nH(pOpMaIMOHHOM 0€30MMacHOCTH;

- BIAQJIETh HABBIKAMH DPACIIO3HABAHUS U
3alUThl UHGOPMaLU, UHPOPMAIIMOHHOM
0€30I1aCHOCTH JIMYHOCTH;

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

OBnanenue YHHBepPCAJIbHBIMU
KOMMYHUKATHBHBIMU J1€fICTBUAMM:

Ppa3INIHbIX
HAa3HA4YCHUA
ay,Z[I/ITOpI/II/I,

dopmy

bu3nyecKUX  BEJIMYMH, XapaKTepU3YIONIMX BEIIeCTBa C
KOJIMYECTBEHHOW CTOPOHBI: Macchl, oObeMa (HOpMaJIbHBIE
YCIIOBUSI) Ta30B, KOJMYECTBA BEIIECTBA; HCIIOIb30BATh

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

YMETh IUIAHUPOBATH W BBITIOJIHATH XUMHUYCCKUH 3KCIICPUMEHT
(mpeBpallieHuss OPraHUYECKUX BEIIECTB TMPU HArPEeBaHUU,
MOJIyYEeHUE ITHJICHA W WU3YYCHHE €r0 CBOMCTB, KaYCCTBCHHBIC
peaKuuMyd Ha aNbJIETHIbI, KpaxMal, YKCYCHYIO KHCIOTY;
JeHaTypanus O€NKOB TPU HArpeBaHWHW, I[BETHBIC pEaKIuU
OENKOB; MPOBOAWTH PEAKIMU HOHHOTO OOMEHA, OIpPEAeTsTh
Cpeay BOJIHBIX PACTBOPOB, KAUECTBEHHBIC PEAKIIMH Ha CYJIbdaT-



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

0) coBMeCTHas 1eATeJIbHOCTb:

- MOHUMATh Hu HCIIOJIb30BAaTh
MIPEUMYIIEeCTBA KOMaHIHOM H
WHUBUIyaJIbHOU PabOThI;

- MIPUHUMATh LEJTU COBMECTHOM
JIeSTCIIEHOCTH, OpraHU30BHIBATH "
KOOPJAMHHUPOBATh  JACHCTBUSA 1O €€

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

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

- OCYILIECTBJIATH MMO3UTUBHOE
CTpPaTErMYeCKOe MOBEICHUE B PA3JIMYHBIX

CUTyallusiX, MpOSABIATE TBOPYECTBO H
BOOOpakeHue, ObITh MHUIIMATUBHBIM
Osuanenue YHHBepPCaJbHBIMHU

PeryJsiTHBHBIMH 1eiiCTBUSIMH:

I') NpUHATHE ce0sl U APYTHUX JIOJeH:

- M[OpUHHUMAaTb MOTHUBBI W aAPryMCHTBI
JpYTUX JIOJIeH MpH aHalUM3€e pe3ylbTaToB
NeSITeTTbHOCTH;

- IPU3HABaTh CBOE MPaBO M MPABO IPYTUX
JIFOJIeH Ha OITUOKY;

- pa3BUBaTh CIOCOOHOCTH TOHUMATh
MUP C MO3UIUHU APYTOro YeIOBeKa

B 00J1aCTHAKO0JIOTHYECKOT 0
BOCIIUTAHMUS:

- chopMHPOBAHHOCTH  IKOJIIOTUYECKOM

, KapOOHaT- U XJIOpUJ-aHUOHBI, HA KAaTUOH aMMOHWUS; pelIaTh
SKCHEpUMEHTAIbHBIE 3a7aur 1o Temam "Mertamisl"
"Hemeramnsl") B COOTBETCTBUM C TPaBWJIAMH TEXHUKH
0e30MacHOCTH  MpU  OOpalleHUH C  BEIIeCTBAMH U
1a00paTOpHbIM  000PYIOBaHUEM; MPEACTABIATH PE3YJIbTAThI
XUMHUYECKOTO JKCIepuMeHTa B (GOpMe 3amucu ypaBHEHUM
COOTBETCTBYIOIIUX pEaKIHil U (OpMYyIUPOBATH BHIBOJABI Ha
OCHOBE 3THUX PE3Y/IbTATOB

chopMHUPOBATH MPEICTABICHUS: O XUMUYIECKOW COCTaBISIONICH
€CTECTBEHHOHAY4YHOW KapTUHBI MUPA, POJIU XUMHH B MIO3HAHUU
SIBJICHUW TPUPOIBI, B OPMUPOBAHUU MBIIUICHUS U KYJIbTYPHI



3HaHUs 00 N3MEHEHUHU KJIMMaTa,
MIPUHITUIIBI OEPEHKIINBOTO
POM3BOJICTBA, I3 (HEKTUBHO
JICCTBOBAThH B UPE3BbIYaNHBIX
CUTYyaLUAX

IIK 1.8 CoOmronars
9KOJIOTMYeCcKre TpeOOBaHUS
TEXHUKHU 0€30I1aCTHOCTH

KYJbTYPBHI, IMOHUMAaHHE BIIUSIHUS
COLMAIIBHO-3KOHOMUYECKUX MPOLIECCOB HA
COCTOSIHHUE€ MPUPOJHOM U  COUHAIBHOMN
cpenbl, OCO3HaHHE rJ100aJIbHOrO
XapakTepa 3KOJIOTHYECKUX MpooIieM;

- IUIAHUPOBAaHWE M  OCYLIECTBIICHHE
JEHUCTBUM B OKpyXaroled cpeiae Ha
OCHOBE 3HAHMS LEJIe  yCTOMYUBOIO
pPa3BUTHS YEJIOBEUECTBA;

aKTUBHOE HEIPUATUE JICHCTBHI,
MPUHOCSIIMX BPEJ OKPYXKAIOLIEH Cpese;

- yMEHUe MIPOTHO3UPOBATH
HeOIaronpusTHhIC 9KOJIOTUYECKHUE
MMOCJICICTBUS MPEeANPUHUMAEMBIX
JEHCTBUM, NIPEAOTBPAILATh UX;

- pacIIMpEeHUE OmbITa JEATEIbHOCTH
HKOJIOTUYECKON HAIPaBJIECHHOCTH;

- OBJaJEHHE  HaBbIKaMU  y4yeOHO-
HCCJIeI0BATEIbCKOM, MIPOEKTHOMN U
COIMATLHOM JESITEIIHFHOCTH,

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

- yMeTh cOOJIOaTh MpaBUJia SKOJIOTMYECKU LIE€JIeCO00pa3HOro
NOBEEHUs B OBITY M TPYIOBOW JEATEIBHOCTH B IENAX
COXPAaHEHHs CBOETO 3I0POBbsl U OKpYXKAarolled NPUPOIHON
CpCabl; YUYUTBIBATH OIIACHOCTH BO3II€I7ICTBI/I$[ Ha JKHBBIC
OpPraHM3MBbl  ONPEICIECHHBIX BEIIECTB, IIOHMMas CMBICI
IIOKa3aTelIsl MPeaebHON JOIyCTUMON KOHIIEHTPALUH

-YMCHUEC TPOTHO3UPOBATH He6HaFOHpI/I${THLIe 9KOJIOTUYCCKUEC TTOCTICACTBUA TPCAIIPUHUMACMBIX HeﬁCTBHﬁ,

MpeaoTBpaniaTh ux;

-yMeTh COOIOAATH MPaBUIa SKOJIOTHUECKHU IEIeCO00Pa3HOTO MOBEACHHSI IPU MPOBEACHUN T1a00paTOPHBIX
paboTax, COXpaHEHUSI CBOETO 3/I0POBBS M OKPYKAIOIIEH MPUPOTHON CPEJIbl; YYUTHIBATH OMTACHOCTh
BO3JICUCTBUS Ha )KMBBIE OPTaHU3MBbI ONPECIICHHBIX BEIIECTB.
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2. CTPYKTYPA U COJAEPX KAHHUE OBIIEOBPA3OBATEJIBbHOM JUCIUTLINHBI

«XHUMHUSA»

2.1. O0beM JUCHUIIMHBI U BU/bI y4eOHOH padoThI

Bua yueOHoii padoThI

O0BeM B yacax

O0beM 00pa3oBaTeIbHON MPOrpaMMBbI AU CHUTITTHHBI 68
B T.4.

OcHoBHOe coJep:kaHue 64
BT. 4.

TEOpETHYECKOe 00yUeHne 34
MPaKTUYECKHUE 3aHATUS 20
71a00paTOPHBIE 3aHATHS 10
IIpodeccnonanbHO-0pHMEHTHPOBAHHOE COePKAHME 4
(conep:xaHue NPUKJIATHOTO MOAYJIA)

BT. U..

TeopeTudeckoe o0ydeHue 2
MPAKTUYECKHUE 3aHITUS 2
IIpomexyTounas arrectaums (IuddepeHIpoBaHHBIN 5

3a4er)
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2.2. TemaTu4eckui IJIaH U CoAcpiKaHuE NTUCHUIIJIHHDbI «XHuMHUs»

®opmupye
HanmenoBanme Conep:xxanue yueOHOro MaTepuaJia (OCHOBHOE U MPO(ecCHOHAILHO-0PHMEHTHPOBAHHOE), OG1eM 9ACOB Mble
pa3aesioB U TeM JIadopaTopHbIe M NPAKTHYECKHE 3aHATHS, IPUKJIAIHON MOAY/Ib KOMIIeTEeHIY
1001
1 2 3 4

OcHOBHOE cO/Iep:KaHue 64
Pa3nen 1. OcHOBBI CTPOEHMS BellleCTBA 6
Tema 1.1. OcCHOBHOE cO/Iep:KaHue 4 OK 01
Crpoenne atomoB | TeopeTnueckoe oGyueHue 2
XUMHYECKHX
AJIEMEHTOB U
npupojaa
XUMHUYECKOU
CBSI3U

CoBpeMeHHass Mojenb cTpoeHus aromMa. CHMBOJWUYECKUN S3BIK XUMHU.XHUMHUYECKHH DJIEMEHT.

DOnekTpoHHas KoHurypamus aroma. Kmaccuduxanuss XUMHUECKUX IIIEMEHTOB (S-, p-, d-d2J€MEHTHI).

BaneHTHBIE ~ DIEKTPOHBL. BaneHntHOCTB. ONEeKTpOHHas  HpHUpoJa  XUMHYECKOHM  CBS3H. 2

DNEeKTPOOTPUIIATEILHOCTh. BHUIBI XWMHUYECKOW CBSI3M (KOBAJIGHTHAs, HWOHHAS, MeETaJUIMYecKas,

BOJIOPOJIHAS) M CTTIOCOOBI €€ 00pa30BaHUs

IIpakTnyeckune 3aHATHSA 2

Pemienune 3amaHuvii Ha WCHOJIB30BAaHUE XUMHUYECKOM CHMBOJIMKM W Ha3BaHWM COEIUHEHUHN 1O

HOMEHKJIAType MEKIYHApPOJHOTO COI03a TEOPETHYECKOM M MNPUKIAJHON XMMHUM M TPUBHAIBHBIX

Ha3BaHUU JUISI COCTABIICHUS] XUMHUYECKHX (POPMYJN IBYXaTOMHBIX COCTWHEHUU (OKCHUIOB, CYJIb(HUIOB,

TUAPUJIOB U T.1.) U APYTUX HEOPTaHUUECKUX COEAMHEHUIN OTJEIbHBIX KJIACCOB. 2

[IpakTrueckue 3a7aHusl HA YCTAHOBJIEHUE CBS3U MEXKIY CTPOCHHEM aTOMOB XMMHYECKUX JIEMEHTOB U

MEPUOINYECKUM HU3MEHEHHEM CBOMCTB XMMHUYECKUX DJIEMEHTOB U UX COCJUHEHUU B COOTBETCTBUU C

nosioxxeHueM [lepuoanueckon CUCTEMBI.
Tema 1.2. OcHoBHOe coepkaHue 2 OK 01
Ilepnonnuecknii | [lpakTHyecKue 3aHATHS 2
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3aKOH U Ta0Iuna
J.. MenneneeBa

[Tepuonuueckas cucrema xumuueckux sneMenToB J[.M. MenaeneeBa. ®u3nueckuii CMbICI
Ilepuoanueckoro 3akona JI.11. MenneneeBa. 3akoHOMEPHOCTH U3MEHEHUS CBOMCTB XMMHUYECKHUX
3JIEMEHTOB, 00Pa3yeMbIX UMHU MPOCTHIX M CIIOKHBIX BEIIECTB B COOTBETCTBUHU C MOJIOKEHUEM
XUMHUYECKOTro aiemeHTa B [lepuonnueckoit cucteme. MupoBoO33peHUYECKOE U HAYYHOE 3HAUCHUE
[Tepuonuueckoro 3akona [[.M. Menaeneesa. [Ipornosst [{.11. MenneneeBa. OTKpbITHE HOBBIX
XAMUYECKHUX DJIEMEHTOB.

Pemrenre nmpakTMKO-OpUEHTUPOBAHHBIX TCOPETUUCCKUX 3aJJaHUI HA XapaKTepU3aIui0 XUMUYECKUX
JIEMEHTOB «MeTaNTNYeCKie / HEMETAIUTHIECKIE CBOMCTBA, SJICKTPOOTPUIIATEIIBHOCTh XUMUYIECKUX
3JIEMEHTOB B COOTBETCTBHU C MX 3JICKTPOHHBIM CTPOCHHEM H MOJI0KCHHEM B MIEPUOIUICCKON CUCTEME
xumudeckux dyementoB .M. MeneneeBa»

OK 02

Pa3nea 2. XumMnueckue peakuumn

10

Tema 2.1. Tunsl
XUMHUNYCCKUX
peakuui

OcHOBHOE cO/Iep:KaHue

=

TeopeaneCKoe oﬁyqe}me

[\9]

Knaccudukanus u TUIBI XUMUYECKUX PEAKIUi C ydacTHeM HeopraHudeckux BemecTB. CocTaBieHue
ypaBHEHUN peakIUui COeIMHEHUs, PA3I0KEHUSI, 3aMEIIICHHs], 0OMEHa, B T.4. PEaKlUii TOPEeHMUsI,
OKHCJICHUSA-BOCCTAHOBIICHUS.

VYpaBHeHUsI OKHCIIEHUsI-BOCCTaHOBIIEHUS. CTeneHb oKuciaeHusl. OKUCIUTETh U BOCCTAHOBUTEb.
CocraneHre U ypaBHUBAHNUE OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIUI METOJIOM 3JIEKTPOHHOIO
Oasanca. OKUCIUTEIbHO-BOCCTAHOBUTEIHHBIC PEAKIIMH B IPUPOJIE, MPOU3BOJICTBEHHBIX MPOIECCaxX U
YKUA3HEIEATEIIbHOCTH OPraHU3MOB

IIpakTHYecKkue 3aHATHA

KonnuectBeHHble oTHOMEHN B XUMUN. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XMMHUH M PacyeThl IO
YPaBHEHUSIM XMMHMUYECKMX peakiui. Moiyb Kak eIvHMIAa KOJIMYecTBa BellecTBa. MolsipHas Macca.
3aKOHBI COXPAaHEHHUs Macchl M dHepruu. 3akoH ABoraapo. MosspHblii 00beM razoB. OTHOCHTENIbHAS
IUIOTHOCTH ra3oB. PacyeTsl mo ypaBHEHUSM XMMHUYECKHUX PEaKIUil C MCIOJIb30BaHMEM Macchl, 00bemMa
(HOpMaJIbHBIE YCIIOBHUSI) Ta30B, KOJIMYECTBA BEIIECTBA

OK 01

Tema 2.2.
DIEKTPOIUTUYECKA
s JUCCOLMALINA U
HOHHBIH 00MeH

OcHoBHOE coaep:xaHue

Teopernueckoe odyuenune

Teopus aneKTposnuTUYECKON nucconnanuu. MoHbl. DIEKTPONIUTHI, HEAIEKTPOIUTHI. Peakiny HOHHOTO
obmeHa. CocTaBiieHHE peaklUil MOHHOIO OOMEHa IYTeM COCTABJIEHHS MX IOJIHBIX M COKpAIEHHBIX
VMOHHBIX YpaBHEHUH. KHCIOTHO-OCHOBHBIE peaKIIMU. 3aJaHUSI HA COCTABJIEHUE HOHHBIX PeaKIuil

OK 01
OK 04
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JlabopaTopHble 3aHATHSA

JlaGopaTopHas padoTta “THITbl XUMHUYECKUX pEaKIIHii”.

HccnenoBanue TUTIOB (TI0 COCTaBY M KOJMYECTBY MCXOIHBIX U 00Pa3yIOMIUXCS BEIIECTB) M MPU3HAKOB
XUMHUecKux peakuuid. [IpoBenenue peakiuit HOHHOTO 0OOMEHa, OMpeIesIeHNue CPeIbl BOJAHBIX
pacTBOPOB. 3a7aHusl HA COCTABJICHHE MOHHBIX PEaKINil

KonTposabsHas
pabora 1

CTpOGHI/Ie BCIICCTBA U XUMHNYCCKHUEC PCaKIIUH

Pazpea 3.

CTpoeHue 1 CBOHCTBA HEOPraHUYECKUX BeleCTB

16

Tema 3.1.
Knaccudukanus,
HOMEHKJIaTypa
CTpoeHHuE
HEOPraHMYecKuX
BEIIECTB

OcHOBHOE cO/Iep:KaHue

=

TeopeaneCKoe oﬁyqe}me

[Ipenmer Heoprannyeckoit xumun. Kiaccugukanys HeopraHuueckux BemecTs. IIpocTsie U croxHble
BeniecTBa. OCHOBHBIE KJIACChI CJIOMKHBIX BELIECTB (OKCUIBI, TUIAPOKCUIBI, KUCIOTHI, cOM). B3aumocss3pb
HEOpPraHMYECKUX BEIIEeCTB. ArperatHble cOCTOsHUS BelecTBa. Kpucraminueckue u aMmopdHbie
BellecTBa. TUIBI KPUCTAIIMYECKUX PEIIETOK (aTOMHas, MOJIEKYJIApHasl, MOHHAs, METAJITMYECKast).
3aBUCUMOCTh (PM3UUYECKHUX CBOWCTB BELIECTBA OT TUIA KPUCTAIIINYECKON PEIIETKU. 3aBUCHMOCTb
XUMUYECKON aKTUBHOCTH BEILECTB OT BUJIa XUMUYECKOH CBSA3HU U TUIIA KPUCTAININYECKON PELIETKHU.
[IprurHbI MHOrOOOpa3us BEIECTB

HpaKaneCKne 3aHATHUSA

HomeHnknarypa HeopraHMYeCKMX BEIIEeCTB: Ha3BaHHUE BEIECTBA UCXOMAS U3 UX XUMHUUYECKON (hOPMYIIbI
WM COCTABJIEHWE XUMHUYECKON (POPMYIIbl UCXOS U3 HA3BaHUS BELIECTBA 10 MEKyHAPOIHOM
(MIOITAK) nnu TpuBHAJIBHON HOMEHKIIATYPE.

Pemenne mnpakThyeckux 3aJaHUN MO KiIacCU(PHUKAUM, HOMEHKJIAType M XHUMHUYECKHUM GdopMyiaM
HEOPraHMYECKHUX BELIECTB Pa3JIMYHBIX KJIaccoB (yrapHbli ra3, YIVIEKHCIBIM ra3, aMMHaK, ramieHas
U3BECTb, HETallleHasi U3BECTh, MUThEBAas COAa U JPYTUX): Ha3bIBaTh U COCTABIATH (YOPMYJIBI XUMUYECKUX
BELIECTB, ONPEEISTh IPUHAIIEKHOCTD K KJlaccy.

HcTounuku xumuueckoi HHGpopMaIiuu (CpeicTB MaccoBoi nHpopManuu, cetb HTepHeT u npyrue).
ITouck nupopmanyu no Ha3BaHUSIM, HICHTHPUKATOPaM, CTPYKTYPHBIM GopMyIaM

OK 01
OK 02

Tema 3.2. Ousuko-
XUMHYECKHE

OcHoBHOE coep/kaHue

Teopernyeckoe o0yueHue

OK 01

14




CBOHCTBA Meramipl. O0mue Guznyeckne U XUMUYECKHE CBOWCTBa MeTalioB. CriocoObl TONydeHHs. 3HAYCHUE OK 02
HCOPraHWYICCKUX  |MeTalsIOB M HEMETAUIOB B IPUPOAEC M KU3HEIEATEIbHOCTH 4elIoBeKa M opraHu3moB. Kopposus 2
BCILICCTB METaJUIOB: BUBI KOPPO3UH, CIIOCOOBI 3aIIMTHl METAINIOB OT KOPPO3UU

Hemeramnel. OOmue ¢u3nueckne W XHUMHUYECKHUE CBOWCTBA HEMETAIOB. THMUYHBIE CBOWCTBA

nemetauioB IV— VII rpynm. Knaccudukanust 1 HoMEHKIaTypa coeIMHEHUI HeMeTauioB. KpyroBopoTsl 2

OMOTEHHBIX JIEMEHTOB B IPUPOJIC

XUMUYEeCKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMUECKUX BEIIEeCTB (OKCHIOB, TUIPOKCUIOB, KHCIIOT,

cojieil u 1p.). 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB MPOCTHIX BELIECTB, BOJOPOIHBIX COEIUHEHU, 2

BBICHIMX OKCHJIOB U THAPOKCUJIOB

IIpakTHYecKne 3aHATHS 2

CocraBiieHHe YpaBHEHMH XMMHUYECKUX PEAKIMM C y4yacTHEM IPOCTBIX U CIOKHBIX HEOPraHMYECKHUX

BEIIECTB: METAJUIOB M HEMETAJUIOB; OKCHIOB METaNIOB, HEMETaNIOB U aM(OTEPHBIX 3JIEMEHTOB;

HEOPTaHMYECKUX KHUCIIOT, OCHOBaHMA © aM(OTEPHBIX THAPOKCUIOB; HEOPraHWYECKUX COJCH,

XapaKTEpU3YIOIIMNX UX CBOMCTBA. 2

Pemenne npakTUKO-OpHEHTHPOBAHHBIX TEOPETUYECKMX 3aJaHMM Ha CBOWCTBA, COCTaB, NOJYYEHHUE U

0e30macHOe HCIOJIb30BaHUE BaKHEHIIMX HEOPraHWYECKHX BEIIECTB B OBITY M MPAKTHYECKOil

JIeSITEJIbHOCTH YeJIOBEKa
Tema 3.3. OcHOBHOE coJiep:KkaHue 2 OK 01
Unentndukanust | JlaGopaTropHble 3aHSITHS 2 OK 02
HEOPraHMHUCCKUX | TaGoparopras paGota «MaeHTHpUKAIMsA HEOPraHMIECKUX BENIECTBY. OK 04
BCIICCTE PenieHne SKCIEPUMEHTATBHBIX 3a1ad [0 XMMHYECKHM CBOMCTBAM METAUIOB M HEMETAIOB, IO MK 1.8

pacro3HaBaHMIO U MOIYYEHHUIO COEIMHEHNI METAJUIOB U HEMETAJLIOB. )

WNnentudukanus HEOPraHUYECKUX BEIIECTB C HUCIOJIb30BaHUEM HX (DU3UKO-XUMUYECKHUX CBOMCTB,

XapaKTepHBIX KaueCTBEHHBIX peakiuil. KauecTBeHHbIe peakiuu Ha cynbpaT-, KapOOHAT- U XJIOPUJ-

AQHMOHBI, Ha KATHOH aMMOHMUSI
KonTpoubnas .

CBolicTBa HEOPTaHUYECKUX BEILIECTB 2
padora 2
Paznea 4. CrpoeHne 1 CBOIICTBA OPraHUYeCKHUX BelleCTB 22
Tema 4.1. OcCHOBHOE coJiep:KaHue 4 OK 01
Knaccudpukanus, | Teopernueckoe o0yqenue 2
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CTpOCHUE U
HOMEHKJIaTypa
OpPraHUYECKUX
BCILIECTB

[TosiBienue U pa3BUTHE OpraHUYECKON XMMUHU Kak Hayku. [IpenMer oprannyeckoit xumuu. Mecto u
3HAQUYEHHE OPTaHMYECKOM XMMHUHU B CUCTEME €CTECTBEHHBIX HaYK.

XHWMHUYECKOE CTPOCHUE KaK MOPSAJOK COEAMHEHHS aTOMOB B MOJIEKYJIE COTJIACHO MX BAJIEHTHOCTH.
OCHOBHBIE TOJOXKEHUS TEOPUU XMMUUYECKOr0 CTPOCHMSI OpraHnyeckux coeauHeHuit A.M. bytieposa.
VYriepoaHblid CKEJNEeT OPraHMYEeCKOW MOJEKYJbl. 3aBUCHMOCTh CBOWCTB BEHIECTB OT XMMHYECKOTO
CTpOEHMS MOJIEKYJl. MI3oMepusi U U30MepHI.

[lonsitne o QynkuuoHanbHoit rpynne. Panukan. IlpuHnunel KiaccupUKAMU  OpPTaHUYECKUX
coeMHEHUN. MexayHapogHass HOMEHKJIATypa M TPUHLUNBI HOMEHKJIATYyphl OPraHUYEeCKUX
coequHeHuil. I[loHsTHe 00 a3zo0TcoAep)KalIMX COCOUHEHHSIX, OMOJOTMYECKH AaKTHUBHBIX BeIIECTBAX
(yrmeBomax, >kupax, OelKkax U JIp.), BBICOKOMOJEKYJISIPHBIX COCAUHEHUAX (MOHOMEp, IOJIMMED,
CTPYKTYpPHOE 3BEHO)

HpaRanecmle 3aHATHUSA

Homenkiiarypa opraHnyecKMX COEIMHEHMH OTAEIBHBIX KJIACCOB (HACHIIIEHHBIC, HEHACHIIICHHBIC H
apoMaTHYeCKHUEe YTJIEBOJOPOJIbI, CHUPTHI, ()EHOIBI, allbJETU/Ibl, KETOHBI, KAPOOHOBBIE KUCIOTHI U JIp.)
CocraBneHue TMOJTHBIX W COKPAIIEHHBIX CTPYKTYPHBIX (OPMYJT OpPTraHUYECKHX BEIIECTB OTIEIbHBIX
KJIACCOB, HCIIONb3YySl WX Ha3BaHUS MO CHUCTEMAaTHYECKOM W TPHUBUAIBHOM HOMEHKJIAType (3THUJIEH,
aneTuieH, ruiepuH, (eHon, (Gopmanbaerua, YKCyCHas KHCJIOTa, TiauiuH). Pacdersl mpocteiineit
(GhopMyIbl OpraHuYecKoi MOJIEKYJIbI, HCXO/IS U3 SJIEMEHTHOTO cocTaBa (B %)

Tema 4.2.
CsoiicTBa
OpPTaHUYECKUX
COeIMHEHUI

OcHoBHOE COACPKAHUC

12

TeopeaneCKoe oﬁyqeﬂue

@DU3NKO-XMMUYECKHE CBOHCTBA OPraHMYECKUX COEAMHEHUH OTHENBHBIX KIAccoB (0COOEHHOCTH
KJIacCU(UKALMU U HOMEHKJIATYpbl BHYTPH KJlacca; TOMOJIOTUYECKUH psii U o01mas popmyna; n3oMepus;
¢$u3nyecKkre CBONCTBA; XUMHUECKHE CBOICTBA; CIOCOOB! NOJTYUYEHHUs):

— TpenesbHbIe YITIEBOAOPObl (alIKaHbl M IMKJIOAJIKaHbl). ['OpeHre mMeTaHa Kak OJMH U3 OCHOBHBIX
MCTOYHMKOB TEIIa B IPOMBIIIICHHOCTH U ObITY. CBOWCTBA MPUPOAHBIX YIIIEBOJOPOIOB, HAXOXKICHUE B
MIPUPOJIE U IPUMEHEHUE AIKAHOB;

— HENpeNeNbHbIE (AJKEHbI, AJKUHBI M alKaJueHbl) W apoOMaTHYECKHE YIIeBOAOpoAbl. ['opeHue
aleTUIIeHa KaK NCTOYHUK BBICOKOTEMITEPATYPHOTO IIJIAMEHU JJII CBAPKHU M PE3KH METAJUIOB

OK 01
OK 02
OK 04
K 1.8
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— KHUCIIOpOACOAepkKalllue COeAMHEHUS (CIUPTHI U (eHOIIbI, KapOOHOBBIE KUCIOTHI U 3PUPHI, aJIbJICT U/ IbI
U KETOHBI, >KHUPBI, YTIeBojbl). lIpakTHueckoe NPHUMEHEHHWE STUIICHIVIMKOJSA, TIMIEpPHHA, (eHOa.
[Ipumenenue Qopmanpaeruaa, ameraibAeruia, YKCYCHOM KHCIOTBl. MpUla Kak COJU BBICIIUX
KapOOHOBBIX KHCJIOT. MOoIIIMe CBOKWCTBA MbLIa

— a30TCoJepXKallie COEAUHEHUs (aMUHBI M AMHHOKUCIOTHI, Oeyiku). BblcOkoMoseKymsipHble
COEUHEHUS (CUHTETUYECKHE U OMOJIOTMYECKU-aKTUBHBIE). MOHOMEp, NOJUMEP, CTPYKTYPHOE 3BEHO.
[Tonumepu3anys STHIIEHa KaK OCHOBHOE HalpaBJIEHUE €r0 UCIIOJIb30BaHUSL.

['eneTnyeckas CBA3b MEXKY KJlacCaMH OPraHUYECKUX COEIMHEHUN

HpaRanecmle 3aHATHUSA

CBolicTBa OpraHMYECKMX COEIMHEHUN OTHAEIbHBIX KJIAccOB (TpUBHAIbHAS M MEXJIyHapOJHas
HOMEHKJIaTypa, XUMHUUECKHE CBOMCTBA, CIIOCOOBI MOJIYUYEHHUs): NMpeeibHble (AIKAHbI U UKIOAIKAHBI),
HenpeaebHbIe (AIKSHBI, AIKMHBI U alIKaAHeHbI) H apOMAaTUYECKHUE YIIIEBOJIOPOIbI, CIIUPTH U (HEHOJIHI,
KapOOHOBbIE  KHCIOTBI M 3(QUpPbI, albAETHAbl M  KETOHbl, AaMHMHbI M  AMHUHOKHCIOTHI,
BBICOKOMOJIEKYJISIPDHBIE COEIUHEHUS. 3aJaHusl Ha COCTaBJICHHE YpPaBHEHUI XMMHUYECKUX PpEaKkLUi ¢
y4aCTHEM OPTaHMYECKUX BEIIECTB HA OCHOBAHUM UX COCTaBa U CTPOCHUS

CocraBrneHne cxeM peaknuii (B TOM 4YHCIE [0 MPEIIOKEHHBIM IIeToYKaM IpeBpalieHHil),
XapaKTepU3yIOIUX XMMUYECKHE CBOMCTBA OPraHMYECKUX COEIMHEHUIH OTJIENbHBIX KJIACCOB, CIIOCOOBI
UX TOJY4YeHHUs W Ha3BaHME OpPraHMYECKHX COEJUHEHHM MO TPUBHAIBHOM WM MEXIyHapOIHOU
CHUCTEMATUYECKON HOMEHKJIIATYPE.
Pemenne npakTUKO-OPUEHTUPOBAHHBIX TEOPETHUYECKUX 3a/JaHMi Ha CBOWCTBA OPTraHUYECKUX
COEIMHEHMH OTAEIbHBIX KIACCOB

JlaGoparopHas pabdora

JlaGoparopHas paboTa “ XHMMHUYECKHE CBOWCTBAa CHUPTOB U YKCYCHOM KHCIOTHI. CBOMCTBa >KUpPOB U
yraeBoAoB".

Tema 4.3.
WNnentuduxarus

OcHoBHOe cogepkaHue

Teoperuyeckoe o0yueHue

OK 01
OK 02
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OpraHNU4YeCKHUX buooprannueckue coenunenusi. llpumenenue u Ouonornyeckas poib yriaeBoaoB. OxucieHue OK 04
BEILIECTB, UX YIJIEBOJOB — WCTOYHUK SHEPIHMM JKUBBIX OpraHu3MoB. OONacTH NPUMEHEHUS AMHHOKHUCIOT. [IK 1.8
3Ha4YEHHE U [IpeBpamenuss OenkoB mnuiu B opraHu3Me. buonorumdeckue ¢ynkinuu OenkoB. buonoruueckue
MIPUMEHEHUE B ¢byHKIMU kUpoB. PoJb oprannyeckoil XMMUM B pEICHUH TPOOJIeM MUIIEBOH 0€3011acHOCTH
OBITOBOMH U Ponp opranuueckoil XMMHHM B PpEUICHUH MPOOJIEM JHEPreTUYECKOr Oe30MacHOCTH, B Pa3BUTHUU
HPOU3BOJCTBCHHOM | MEIUIMHBI, CO3/TAHUU HOBBIX MAaTEPHAIOB, HOBBIX HCTOYHHKOB SHEPTUH (AIbTEPHATHBHBIC HCTOYHUKH
AEATEITbHOCTH sHepruu). OnacHOCTh BO3ACWUCTBHUS HA >KUBbIE OpPraHU3Mbl OPraHHMYECKHX BEIIECTB OTIEIIbHBIX
YeJI0BEKa KJIacCOB (YIJI€BOAOPOMABI, CHUPTHI, (PEHONIBI, XJIOPOPTaHUYECKHUE MPOU3BOAHBIC, ANBICTUABI U Ip.),

CMBICJI [TOKA3aTelsl MPEEIbHO TONYCTUMONW KOHIICHTPALUH

JlabGopaTopHble 3aHATHUS

JlaboparopHast pabota: “UneHTHUKAINST OPTAaHHIECKUX COSAMHEHUN OT/ICIBHBIX KJIACCOB™

Wnentudukanus opraHMuecKUX COeIMHEHUN OT/IEIbHBIX KJIAcCOB (Ha MpUMepe aabAeTUI0B, KpaxMmana,

YKCYCHOW KHCJOTBI, O€IKOB M T.I.) C HCIOJIb30BaHHEM UX (U3UKO-XUMHUYECKUX CBOHCTB U

XapaKTepHBIX KauyeCTBEHHBIX peakimii. [leHarypauus Oenka mpu HarpeBaHud. L[BeTHbIE peakiuu

0enkoB.BO3HUKHOBEHNE AHAJUTHYECKOIO CHUTHAJa C TOYKHM 3pPEHUS XUMHUYECKHMX IPOILIECCOB IpHU

MPOTEKaHUN KaYECTBEHHON PEaKIINH, MO3BOJISIFOIICH HACHTU(PHUIIMPOBATH MPEATOKEHHBIE OpraHNYeCKHe

BEIIECTBA
Pazpean S. Kunernveckue u TepMOAMHAMIYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUS XUMHYECKNX PeaKuuid
CxopocTb OcHoBHOE coaep:xaHue OK 01
XUMHUYECKUX OK 02
peaKuui. K 1.8
XHWMHYECKOE
paBHOBECHE

Teopernueckoe odyuenune

CKopocTh peakiiuu, €€ 3aBUCHMOCTh OT Pa3IUYHBIX (DAKTOPOB: MPUPOJIBI PEArHPYIONIUX BEIIECTB,
KOHIOCHTpAalMK pearupyromux BCIICCTB, TEMIICpATyphl W ILJIOMIAAA peaKHHOHHOﬁ IMOBEPXHOCTH.
TemnoBsie 23 (HeKTH XUMUYECKUX PEAKIIUi. DK30- U SHIOTEPMHUUECKUE, PEAKIIHH.

O6parumocTh peakiuid. XUMHYECKOE PaBHOBECHE M €ro CMEIICHHE I10J] JIEHCTBHEM Pa3IMYHBIX
(akTOpOB (KOHIEHTpALMsl PEarecHTOB WM MPOIYKTOB PEaKIMH, JaBICHUE, TEMIIEpaTypa) sl CO31aHuUs
ONTUMAJIBHBIX YCJIOBUM MPOTEKaHU XUMHUeCKUX rnponeccoB. [Ipuniun Jlelllarense
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IIpakTHYeckne 3aHATHS 2 OK 01
Pemenne npakTUKO-OPUEHTUPOBAHHBIX 33JaHUN Ha aHauu3 (AKTOPOB, BIMSIOMIMX Ha H3MEHEHHE OK 02
CKOPOCTH XMMHYECKON PEaKIuu, B T.4. C MO3HUIIMNA IKOJIOTUICCKH 11€71ecO00pa3HOro MOBEACHUS B OBITY IIK 1.8
U TPYZAOBOM JI€ATEILHOCTHU B LIEJSAX COXPAHEHUS CBOETO 3/I0POBbS M OKPYXKAIOLEH TPUPOJHOMN CpEbl. >
PemeHne mnpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUM Ha npuMeHeHue npuHuuna Jle-Illarense mid
HAXOXJCHUS HaNpaBlICHUS CMEUICHHUS paBHOBECHS XHMHUYECKON peakluuu ¢ aHaiu3 (HaKTOpOB,
BJIUSIIOIUX HA CMEIIEHUE XUMHUYECKOTr0 paBHOBECHS
Paznea 6. PacrBopsI 4
Tema 6.1. OcHoOBHOE co/lep:KaHue 2 OK 01
Tonstue o Teoperuueckoe oGyuyenue 2 OK 02
pactBopax PactBopenne kak ¢usnko-xummuueckuii npormecc. PactBopel. CriocoObl NPUTOTOBICHHS PACTBOPOB. OK 07
PactBopuMocTs. MaccoBasgs nons  pacTBOpeHHOro BeniecTBa. (CMbICH IOKa3aTens MpeAesbHO IIK 1.8
JIOTTYCTUMOM KOHIIEHTPAIMH U €r0 UCIOJIb30BaHUE B OLIEHKE HKOJIOIMUYECKOI 0€30I1acHOCTH.
[IpaBuna sKOJIOTMYECKH LEIeCO00Pa3sHOrO MOBEJAECHUS B OBITY M TPYAOBOM JEATEIBHOCTH B LEJAX )
COXPAHEHHUS CBOETO 3JI0POBbS U OKpYXKarolleld MPUPOAHON CPEJbl; ONMACHOCTh BO3JIEHCTBUSL HA KUBBIC
OpPraHMU3MBI ONPEIEIICHHBIX BEIIECTB.
Pemenne npakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 3a/laHUl Ha PacTBOPBI, UCIIOJIb3YyEMbIE B OBITOBOW U
ITPOU3BOJICTBEHHON JESATEILHOCTH YEJIOBEKA
Tema 6.2. OcHOBHOE colepKaHne 2 OK 01
Mccnenosanne | jy,G0paropubie 3anstus 2 OK 02
CBOHCTB Jla6oparopHas pabota «[IpUrOTOBIIEHNE PACTBOPOBY. OK 04
PactBopos IIpuroToBneHue pacTBOPOB 3aJaHHOU (MAaccOBOM, %) KOHLEHTpaLUHU (C MPaKTUKO-OPUEHTUPOBAHHBIMU ) I[IK 1.8
BOIIPOCaMM) U OTIpesieSieHue Cpeibl BOJHBIX PACTBOPOB.
Pemenue 3a1a4 Ha IPUTOTOBIEHUE PACTBOPOB
IIpodeccnonabHO-0PUEHTUPOBAHHOE COJepKaAHMeE (COMePKAHUE MPUKJIATHOTO MOIYJIs1)
Pa3nen 7. Xumusi B ObITY H IIPOU3BOACTBEHHOI 1eATEJLHOCTH YeJ0BeKa 4 OK 01
Xumus B OLITY M| OcnoBHOE copepakanme 4 OK 02
TpOM3BOCTBCHHOM TeopeTnueckoe odyueHune 2 OK 04
NEeATEIbHOCTH » > " OK 07
Hosgeiimue noctukeHuss XMMUYECKON HayKU U XUMHYECKON TEXHOJIOTHH. Poib xumun B obecriedeHuu 2
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YECJI0BCKAa

HKOJIOTMUYECKOH, SJHEPreTUYEeCKON U MUIIeBOM 0€30MacHOCTH, pa3BUTUU MeIUIMHBL. [IpaBuia nmoucka u
aHauM3a XUMHYECKOW HH(pOpMAIMM M3 Pa3IMYHbIX HMCTOYHUKOB (HAaydHas W YydeOHO-HaydHas
JUTepaTypa, cpecTBa MaccoBoii nHpopmanuu, cetb HTepHer)

HpaRTn'{ecmle 3aHATHUHSA

[Tonck m aHaNMM3 KEMCOB O NMPUMEHEHWH XWMUYECKUX BEIIECTB W TEXHOJIOTUH C ydeToMm Oymymiei
npodeccHoHaNbHOM ~ [EATENBHOCTH MO  TeMaM:  BaKHEWIIHME  CTPOUTENIbHbIE  MaTepHallbl,
KOHCTPYKUMOHHBIE MaTepuaibl, KpacKu, CTEKJIO, KepaMHKa, MaTepualibl [Js DJICKTPOHHUKH,

HaHOMAaTepHallbl, TEKCTHJIbHBIC BOJIOKHA, HCTOYHHUKHA OSHEPIHH, OPraHUYeCKHe W MHHEPaJbHBIC 2
yI0OpEeHUs, JICKAPCTBEHHBIC BEIIECTBA, OBITOBAST XHMHSI.

3amuTa:lIpencraBienue pe3yabTaToB penieHus: KeHcoB B popMe MUHH-JIOKIA A C MPe3eHTaIuei
IIpomexyTouHas aTTecTAlMs MO TUCHUILINHE (324eT) 2
Bcero 68
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3. VCJIOBUS PEAJIM3ALIAM ITPOTPAMMBI OBIIIEOBPA3OBATEJIBHOM
TACIATLITAHBI

3.1. TpeGoBaHusA K MUHMMAJILHOMY MATEPUAJIbHO-TEXHUYECKOMY 00ecreyeHn o
Jis peanuzanuy TpOTpaMMbl AMCUUIUIMHBL JIOJDKHBI OBITH TPEIyCMOTPEHBI CIETYIOLIHE
CrenManbHbIe MOMEUICHUs: y4eOHbI KaOMHET XUMHUH U/WIH y4eOHOM XMMUYIECKOH 1Tab0paTOpHH.

ObopynoBanue yudeOHOro KaOWHeTa (HArIAgHBIE NOCOOHMS): HAOOpPHI MIAPOCTEPIKHEBBIX
MoOJIeJIel MOJIEKYJ, MOJEIN KPUCTAUINYECKUX PEIIETOK, KOJUIEKIIUU MIPOCThIX U CIIOKHBIX BEILECTB
W/WIIN KOJUIEKLIMU TIOJIMMEPOB; KOJUIEKIIMS TOPHBIX IIOPOA U MUHEPAJIOB, Tabnuua MeHeneesa.

Texnuueckue cpeacrBa oOy4yeHMs: KOMIBIOTEP C YCTPOWCTBAMM BOCIIPOM3BEIEHUS 3BYKA,
MYJIbTUMEINA-IIPOEKTOP € IKPAHOM, MYJIbTUMEAUHHAS J10CKa.

Ob6opynoBanue mnabopaTopuu M pabouux MeCT J1abopaTOpuu: MEH3YpKH, IHIIETKU-
KaleJIbHUIIbl, TEPMOMETPbI, MUKPOCKOII, JIYIbl, IPEIMETHbIE U MOKPOBHBIE CTEKJIA, IJIAHILETHI AJIs
KaleJbHBIX peakiuii, GpuiabTpoBangbHast Oymara, IPOMBIBAIKH, CTEKIISIHHBIE TMPOOUPKH, PE3UHOBBIC
npoOku, (oHAPUKH, HAOOP PEAKTUBOB, CTEKIIIHHBIC IMAJOYKH, IITATHUBBI JUISI MPOOHUPOK; MEpPHBIC
LWIMHJPBI, BOPOHKU CTEKJISIHHBIE, BOPOHKU JAenuTeNbHble nununapudeckue (50-100 mi), cTynku c
necTukoM, (ap@opoBble YalIKM, NUHLETHI, QUILTPHl OyMa)kHble, BaTa, MapJjs, 4acoBbIE CTEKIA,
3JIEKTPOIUIUTKHU, J1a0OpaTOpHbIE IITATUBBI, CIUPTOBBIC TOPENKH, CIUYKH, MPUOOp AJIs MOJydYEeHHUs
ra3oB (WM NpoOUpKa C Ta300TBOHOM TPYyOKOii), AeprkaTesn Ui NPOOUPOK, CKISIHKH JJIs XpaHEHUs
PEaKTHBOB, pa3daTO4YHbIC JIOTKH;, XuMHUeckue ctakanbl (50, 100 m 200 mu1); mImaTend; MUHIIETHI;
TUTEJIbHBIC LB, CEKYHIOMEPHI (TaiiMepsl), MepHble podupku (Ha 10—20 Mi1) 1 MepHBIE KOJOBI
(25, 50, 100 u 200 mut), BoasiHast OaHs (UIIM TEPMOCTAT), CTEKJISTHHBIC MAJIOYKH; KOHUYECKHE KOJIOBI
st TutpoBaHus (50 u 100 mi1); MHAMKATOpHBIE MOJOCKM Ui ompexaeneHus pH u cranmaptHas
MHAMKATOpHAs IIKaJa; YHUBEPCAJIbHBIM UHIMKATOp; nuneTku Ha 1, 10, 50 mu (umm go3aropsl Ha 1, 5
u 10 mi), GropeTKH JUIsl TATpOBaHus, MeauuuHckue mnpuisl Ha 100—150 M, nabopaTopHble n/ninu
aHaUTHUYeCcKue Bechl, pH-MeTpsl, cymmibHbIN mKad, 1 Ap. 1adopaTopHOe 000pyI0BaHUE.

3.2. Uuopmanuonnoe odecrevyenne o0yyenus. IlepeyeHb pekoMeHyeMbIX YUeOHBIX M3/1aHMIA,
HNHuTepHeT-pecypcoB, A0NOJIHUTEIbHOM JUTEPATYPHI
OcHoBHas IuTeparypa:

Ne i/t | Uctounnk

ladpuensa, O. C. Xumus : 10-ii kinacce : 6a30BwIi ypoBeHs : yueOHuk / O. C. 'abpuenss,
N. T'. Octpoymos, C. A. CrnagkoB. — 7-e u3f., crep. — Mocksa : [Ipocsemienue, 2025.
— 128 ¢. — ISBN 978-5-09-120190-1. — TekcT : anekTpoHHbI# // JIaHb : 3JIeKTPOHHO-
6ubnuoreynas cuctema. — URL: https://e.lanbook.com/book/473033 (nara oOpaiieHus:
19.05.2025).

I'abpuensn, O. C. Xumus: 11-it kimacc: 6a30Bblii ypoBeHs : yueOuuk / O. C. 'abpuensH,
N. I'. Octpoymos, C. A. CnankoB. — 6-¢ u3n., crep. — Mocksa : [Ipocsemenune, 2024.
— 127 ¢. — ISBN 978-5-09-112177-3. — TekcT : 25eKkTpoHHbI# // JIaHb : 3JIeKTPOHHO-
oubnmoteunas cucrema. — URL: https://e.lanbook.com/book/408668 (mata oOparieHus:
27.01.2025).

AnduHoreHnona, 1. B. Xumus : yaeOHUK U IPAKTUKYM IS CPETHETO
npodeccuonansuoro oopazosanus / V. B. Audgunorenosa, A. B. babkos, B. A. TTonkos.
— 2-e u31., uctp. u aon. — Mocksa : U3gatensctBo FOpaiit, 2025. — 291 ¢. —
(ITpodeccuonanproe odpazosanue). — ISBN 978-5-534-11719-6. — Texker :
anexTpoHHbId // OOpa3zoBarensHas maatdopma FOpaiit [caiit]. — URL:
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https://www.urait.ru/bcode/562501 (nara obpamenus: 27.01.2025).

JlononuurenpHas quTeparypa:

Ne i/ | UcTouHuk

1 I'muuka, H. JI. OOmas xumus. 3agaui ¥ yOpaKHEHHUS : YIEOHO-TIPaKTHYECKOE 1mocodue
st cpeaHero npodeccruonansHoro odpaszosanus / H. JI. I'muaka ; mon penakmueit B. A.
ITonkoBa, A. B. babkoBa. — 14-e u31. — Mocksa : UznatenscTBo HOpaiir, 2025. — 236
c. — (IIpodeccuonansnoe obpazoanue). — ISBN 978-5-534-09475-6. — Tekcr :

anekTpoHHbld  //  OOpazoBarenpHas 1wiatrdopma  IOpaiir  [caiit]. —  URL:
https://www.urait.ru/bcode/561208 (nata obpamenus: 27.01.2025).

2 [lepbakos, B. B. Heopranwdeckas xumusi. Bonpocs! u 3a1auu : y9eOHUK JJIsi CPEIHETO
npodeccuonansHoro oopasosanus / B. B. lllep6akos, A. A. ®upep, H. H. bap6oruna. —
2-¢ u3n., ucnp. u gon. — MockBa : UsmarensctBo IOpaiit, 2025. — 107 c. —
(ITpodeccuonanbuoe oOpazoBanue). — ISBN 978-5-534-09133-5. — Teker
anekTpoHHbI //  OOpaszoBarenpHas minatgopma HOpait [caiit]. —  URL:
https://www.urait.ru/bcode/563926 (nara oopamenus: 20.02.2025).

3 AmnapreB, A. 1. O6mas xumusi. COOpHUK 3alaHAl ¢ TIPUMEpPaMH PEIIeHUH : ydeOHOe

mocobue s cpeaHero mpodeccuonanpHoro odpasosanmst / A. WM. Amapues, JI. W.
Adonnna. — 2-e u3z., ucnp. u gon. — Mocksa : UznarensctBo HOpaiir, 2024. — 127 c.
— (IIpodeccuonanvuoe obpazoBanue). — ISBN 978-5-534-09932-4. — Tekcer
anekTpoHHbI //  OOpasoBarenbHas mnatdopma  IOpaiit  [caiit]. —  URL:
https://urait.ru/bcode/539181 (mara obpamenusn:27.01.2025).

ITepuoanueckue n3ganus

Ne /1 | UcTouHuK

1 EcTtecTBeHHblE M TEXHMYECKHE HAyKu : Hayd. XypHan / rii. pen. A. . XaBkuH. —
Mocksa : OOO "UzgatenbctBo "CmytHuk+", 2002 — .— Beixoaut 12 pa3 B rog. —
ISBN neuatnoii Bepcun 1684 — 2626. — TekcT : HEMOCPeICTBEHHBIH.

2 ITpupona: Hayu.-nmony:. xxypHan / yupeaurenu : PAH; Hayunblil 1 u3natensckuit HeHTp
"Hayxa" PAH. — Mocksa : Hayunslii u usgarensckuii nenrp "Hayka" PAH, 1912 — —
Beixogur 12 paz3 B roa. — ISBN mneuatHoit Bepcum 0032-874X. — Tekct
HENOCPEACTBEHHBII. .

4. KOHTPOJIb U OIIEHKA PE3YJIbTATOB OCBOEHUSI OBIIIEOBPA3OBATEJIbHON
JAUCHUIIJINHBI
KoHnTposib 1 olieHka pe3yiabTaToB OOydeHHUsl OCYIIECTBISETCS MpernojaBaTeieM B Ipolecce

MPOBEJCHUS MPAKTHUECKUX 3aHATUN U Ja0OPAaTOPHBIX pabOT, TECTUPOBAHMS, a TAK)KE BBITOJIHEHUS
00y4aromyMuUCs HMHIUBUIYAJIbHBIX 3aJaHUi, MPOEKTOB, HccienoBaHuil. Pe3ynbraTsl 00ydeHHs
OTIpeNeNAIoT, YTo oOyyaromuecs: AOJDKHBI 3HATh, IOHUMATh U JEMOHCTPUPOBATh 10 3aBEPLICHUU
W3YYEHHUS JUCLUIUINHBI.

Jns hopMUpOBaHMS, KOHTPOJS M OLEHKH Pe3yJbTaTOB OCBOCHMS Y4E€OHON JMCIUTUIMHBI
UCIIOJIb3YETCSl CHCTEMa OLEHOYHBIX MEPOINpPHUITHH, MpeAcTaBisionias co0oi KOMIUIEKC Y4eOHBIX
MEpPONPUITHIA, COTJIACOBAHHBIX C pe3yJbTaTaMu 00yueHus u chopMyaupoBaHHbIX ¢ yuerom OI'OC
COO (nmpenmetnsie pe3yapTaThl o quctuminze) u @I'OC CIIO.

22



OK/IIK

Monyns/Paznen/Tema

Pesynbrar 00ydueHus

Tumnbl oleHOYHBIX
MEpOIPUATHI

OcHoBHOE

co/iep)KaHue

Pazgen 1. OcHOBEI
CTPOCHHMSI BEILIECTBA

dopmynupoBaTh 6a30BbIE
MOHATHS ¥ 3aKOHBI XHMHUH

1.1

OK 01

CrtpoeHue aToMOB
XUMHAYECKHX 3JICMCHTOB
Y TIPUPOJIa XUMUYECKOM
CBSI3U

CocTaBIIsITh XUMHUUYECKHUE
(hOpMyJIBI COCMHECHHI B
COOTBETCTBHH CO
CTEIEHBIO OKUCICHHUS
XAMHYECKHUX DJIEMEHTOB,
HCXOMS U3 BAJIEHTHOCTH U
ANEKTPOOTPHUIIATCITLHOCTH

1. Tect «CtpoeHue aToMOB
XHUMUYECKHX DJIEMEHTOB U
IPUPOJIA XUMHUYIECKOMN
CBSI3U».

2. 3amauy Ha COCTaBJICHUE
XUMHUYECKHUX (HOpMYIT
JIBYXaTOMHBIX COETUHEHUN
(okcu10B, Cynb(pUIOB,
TUAPUJIOB U T.I1.).

3. 3agaHus Ha
HCIIOJIL30BaHHE
XHUMHYECKOH CUMBOJIMKHU U
Ha3BaHMI COEIUHEHHH 110
HOMEHKJIaType
MEXIYHAPOJAHOTO COI03a
TEOPETUYECKON 1
MPUKJIAJIHON XUMHUU U
TPUBHUAIILHBIX Ha3BAHUM JIJIs
COCTaBJICHUS XUMHUYECKHX
dbopMyI ABYXaTOMHBIX
COCTMHEHUH (OKCHJIOB,
Cynb(hUI0B, THAPUIOB U
T.I.) U IPYTUX
HEOPTaHUYECKUX
COCTUHEHUN OTAEIbLHBIX
KJIacCOB

1.2

OK 01
OK 02

[Tepuonnueckuii 3aKOH U
tabmuma J[.1.
MenneneeBa

XapakTepru3oBaTh
XUMHNYECKUEC 3JICMCHTHI B
COOTBETCTBUH C UX
MI0JIO)KEHHUEM B
IIEPUOANYECKON CUCTEME
XUMHUYECKHX DJIEMEHTOB
J.1. MenneneeBa

1. Tect «MeTammnaeckue /
HEMETAJUIHYECKHUE
CBOICTBA,
3JEKTPOOTPULIATENBHOCTD U
CPOJICTBO K 3JIEKTPOHY
XHUMUYECKHUX DJIEMCHTOB B
COOTBETCTBUE C UX
AJICKTPOHHBIM CTPOCHUEM U
MTOJIO’KEHHEM B
NEPUOINYECKON CUCTEME
XHUMUYECKHUX DJIEMESHTOB
J.11. MeHaenaeeBay.

2. llpakTrueckue 3agaHus
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OK/IIK

Monyns/Paznen/Tema

Pesynbrar 00ydueHus

Tume! oLeHOYHBIX
MEpOIPUATHI

Ha YCTaHOBJICHUE CBSI3U
MEXK]ly CTPOCHUEM aTOMOB
XUMHYCSCKHUX 3JIEMEHTOB B
MEePUONYECKUM
W3MCHEHHEM CBOICTB
XHUMUYCCKHX DJIEMCHTOB U
WX COCINHECHMI B
COOTBETCTBUH C
TIOJIOKCHUEM
[lepuoauueckoii cucreme.
3. IIpakTuko-
OPUEHTUPOBAHHBIE
TEOPETUUYECKHUE 3a/IaHus Ha
XapaKTepU3alnio
XHMUYECKHX DJIEMCHTOB:
«Mertamnuyeckue /
HEMETAIINYCCKHUE
CBOMCTBA,
3JIEKTPOOTPHULIATEIBHOCTD U
CPOJCTBO K 3JIEKTPOHY
XUMHYECKHX 3JIEMEHTOB B
COOTBETCTBHUE C X
3JIEKTPOHHBIM CTPOCHUEM U
ITOJIO’KEHUEM B
NIEPUOINYECKON CUCTEME
XHUMUYECKHX DJIEMECHTOB
J.1. MenneneeBay

Pasnen 2. XuMuueckue
peakuumn

XapaKTemeBaTL THIIBI
XUMHUYCCKUX peaKI_[I/Iﬁ

KonTtponsHas pabora
«CTpoeHue BelecTsa u
XUMHUYECKHE PEAKLIUN»

2.1

OK 01
OK 04

THUIBI XUMHYECKUX
peakuuii

CocTaBisITh peakiuu
COCIMHEHUS, Pa3JIoKEHUS,
oOMeHa, 3aMelIeHHS,
OKHCIIUTENBHO-
BOCCTAHOBUTCIIBbHBIC
peakiuu

1. 3amaun Ha cocTaBiICHHUE
YpaBHEHUH pEAKIUM:

— COCIMHCHUS, 3aMCIICHHS,
pasnoxeHusi, o0OMeHa,

— OKHCJIMTEIBHO-
BOCCTAHOBUTEIHHBIX
pEeaKIUil C UCIIOJIb30BAHUEM
MeTOo/a JIEKTPOHHOTO
OajaHca.

2. 3agaun Ha pacyeT Macchl
BEIlECTBA U 00bEMA
ra3oB 10 U3BECTHOMY
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OK/IIK

Monyns/Paznen/Tema

Pesynbrar 00ydueHus

Tume! oLeHOYHBIX
MEpOIPUATHI

KOJINYECTBY BEIIECTBA,
Macce I 00bEMY OJTHOTO
U3 y4acTBYIOIINX B
PEaKIMU BEIIECTB; PACUETHI
Macchl (00bEMa,
KOJINYECTBA BEILIECTBA)
IPOAYKTOB PEAKILIUH, €CITH
OJTHO U3 BEIIECTB UMEET
IpUMECH

2.2

DNeKTpoNIUTHYECKAast
JACCOLIMALINS U HOHHBINA
o0MeH

CocraBnaTh ypaBHEHUs
XUMHAYECKHUX PEaKIUH
MOHHOTO 0OMeHa C
ydacTuem
HEOPraHUYECKHUX BELIECTB

1. 3agaHus Ha COCTABIICHUE
MOJICKYJISIPHBIX U MOHHBIX
peaxIuil ¢ yuacTueM
KHCJIOT, OCHOBAaHHUI U
coliell, yCTaHOBJICHHE
M3MEHEHUS KUCIOTHOCTHU
CpeIIbI

2. JJabopaTtopHas pabota
"THUIB XUMHYECKUX
peakiuit"

Paznen 3. Ctpoenue u
CBOICTBA
HEOPraHUYECKUX
BEIIECTB

HccnenoBats cTpoeHue u
CBOMCTBA HEOPraHUYECKUX
BEIIECTB

KonTtponsHas padora
«CBoiicTBa
HEOPraHUYECKUX BEIIECTB
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OK/IIK

Monyns/Paznen/Tema

Pesynbrar 00ydueHus

Tume! oLeHOYHBIX
MEpOIPUATHI

3.1

OK 01
IIK..

Knaccudukanus,
HOMEHKJIaTypa U
CTPOCHHE
HEOPraHHYECKUX
BEIIIECTB

Knaccudunuposars
HEOPraHUYECKHe
BEIIECTBA B COOTBETCTBHU
C UX CTPOCHHEM

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

2. 3aauu Ha pacyer
MacCOBOH J10JIH (MaccChl)
XUMHYECKOT0 JIEMEHTA
(coenuHeHus1) B MOJIEKYJIE
(cmecn).

3. lIpakTrueckue 3amanus
10 KJIacCU(UKAIINH,
HOMEHKJIaType U
XUMHYECKUM (hopmyrnam
HEOPraHMYECKUX BEIIECTB
pa3IMYHBIX KJIACCOB.

4. IpakTuyeckue 3a1aHus
Ha OIpe/ieJIeHHe
XUMHUYECKOH aKTHBHOCTH
BEIICCTB B 3aBUCUMOCTHU
BUJIa XUMHUYICCKOU CBSI3U H
TUTIA KPUCTAJUTMYECKOM
peleTKH

3.2

OK 01
OK 02
IIK...

DU3NKO-XUMHYECKUE
CBOMCTBA
HEOPraHUYECKUX
BEILIECTB

YcraHaBauBaTh
3aBUCHUMOCTH (PU3HUKO-
XHMHYECKHUX CBOHCTB
HEOPTaHWYECKUX BELIECTB
OT CTPOCHHSI aTOMOB H
MOJICKYJI, a TAK)KE THUTIA
KPHUCTAITNYECKOM
pereTKu

1. Tect «OcobeHHOCTH
XHMMHYECKHX CBOHCTB
OKCHJIOB, KHCIIOT,
OCHOBaHUH, aM(pOTEPHBIX
TUJPOKCHJIOB U COJICH».

2. 3amaHus Ha COCTaBJICHUE
YpaBHEHUN XUMHUYECKUX
peaKIuil ¢ yyacTUEM
MPOCTBIX U CIOKHBIX
HEOPTraHWYECKHUX BEIECTB:
OKCHIOB METaJIOB,
HEMETAIJIOB U aM(OTEPHBIX
DJIEMEHTOB;
HeOpFaHI/I‘IeCKI/IX KHCJIIOT,
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OK/IIK

Monyns/Paznen/Tema

Pesynbrar 00ydueHus

Tumnbl oleHOYHBIX
MEpOIPUATHI

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

3. IlpakTuko-
OpPUEHTHUPOBAHHBIE
TEOpPETUYECKHE 3aaHus Ha
CBOMCTBa M MOJy4EHHE
HEOPraHNYECKUX BEIIECTB

33

OK 01
OK 02
OK 04

Nnentuduxanus
HEOPraHMYECKUX
BEIIECTB

Hccnenosathb
KaueCTBEHHbBIC PEaKIIUU
HEOPraHUYECKUX BEIIECTB

1. IlpakTuko-
OPHUEHTHPOBAHHBIC 3aJaHUS
10 COCTaBJICHUIO
XUMUYECKUX PEAKIUi C
y4acTUEM HEOPTraHUIECKUX
BEIICCTB, UCIIOJIb3YEMBIX
JUTSL UX WICHTU(UKALINY.
2.Jlaboparopnas pabora:
“Unentruduxanys
HEOPraHWYECKUX BELIECTB”

Paznen 4. Ctpoenue u
CBOMCTBA OPraHUYECKHUX
BELIECTB

I/ICCJ'IeJIOBaTB CTPOCHUC U
CBOMCTBA OpTraHUYCCKUX
BCIICCTB

KonTtponsHas pabora
«CTpoeHue U cBOICTBa
OpPraHUYECKUX BEIIECTB)»

4.1

OK 01
IIK...

Knaccudukanus,
CTpOCHHE U
HOMEHKJIaTypa
OpPraHUYECKUX BEIIECTB

Knaccudunuposatsb
OpraHUYEeCKUe BEIECTBA B
COOTBETCTBHUH C UX
CTPOEHUEM

1. 3amanus Ha cocTaBJICHHUE
Ha3BaHUN OPraHUYECKUX
COE€IUHEHHH I10
TPUBHUAIBHON WU
MEXKTYHapOHOMN
CHCTEMAaTHUECKOM
HOMEHKJIAType.

2. 3aaHus Ha cOCTaBJICHUE
MOJIHBIX M COKPAILEHHBIX
CTPYKTYPHBIX (hOpMYII
OpPraHUYECKUX BEILIECTB
OTJEIBHBIX KJIACCOB.

3. 3aauu Ha ONpeeIeHNE
npocTteiiien GopmyIibl
OpPraHUYECKON MOJIEKYJIbI,
HCXOJIS U3 DIIEMEHTHOI'O
cocrasa (B %)
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OK/IIK

Monyns/Paznen/Tema

Pesynbrar 00ydueHus

Tumnbl oleHOYHBIX
MEpOIPUATHI

4.2

OK 01
OK 02
OK 04
IIK...

CBolicTBa OpraHUYECKUX
COETUHEHUN

YcraHaBauBaTh
3aBUCUMOCTH (DU3HKO-
XHMUYECKHX CBOWMCTB
OpPraHWYECKUX 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
peaKkuuit,
WUTIOCTPUPYIOIINX
XUMHYECKHE CBOMCTBA C
y4eTOM MEXaHU3MOB
MPOTEKAHUS JaHHBIX
pEaKUUil U TeHETUYECKOU
CBSI3U OPTaHUYECKUX
BEII[ECTB PA3HBIX KJIACCOB.
3. PacuerHsble 3a1a4u MO
YPaBHEHUSAM PEaKIUii C
y4acTUEM OPTaHUYECKUX
BEIIIECTB.

4. JJTaboparopnas paboTa
“IIpeBpamieHust
OpPTraHUYECKUX BEIIECTB MPHU
HarpeBaHuu"

4.3

OK 01
OK 02
OK 04
IIK...

Wnentuduxanus
OpTraHUYECKUX BEIIECTB,
HUX 3HAYEHUE U
MIPUMEHEHHE B OBITOBOMA
Y MIPOU3BOJCTBEHHOMN
JIeSITEILHOCTH YeJIOBEKa

Uccnenosats
KAa4CCTBCHHBIC peaKHI/II/I
OpraHUYeCKuX
COEIUHEHHH OTIEIBHBIX
KJ1aCCOB

1.IIpakTuko-
OPUEHTUPOBAHHBIE 3aJaHUS
10 COCTaBJIEHUIO
XUMHYECKHUX PEaKIHii ¢
y4acTUEM OPTaHUYECKUX
BEIECTB, B T.4.
UCTIONB3YEMBIX IS KX
UICHTU(PUKAIIMY B OBITY U
MIPOMBIITUICHHOCTH.
2.JIaboparopnas paboTa:
“Unentuduxanus
OPTraHUYECKHX COCTUHEHUIN
OTJIENIbHBIX KJIACCOB”

Paznen 5.
Kunernueckue n
TEPMOIMHAMUYECKHUE
3aKOHOMEPHOCTHU
MPOTEKAHUS

XapakTepu3oBaTh
BIIMSIHUE PA3JIMYHBIX
(hakTOpoB Ha paBHOBECHE
U CKOPOCTh XUMHUYECKHUX
peakuuii
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Tumnbl oleHOYHBIX

Ne | OK/IIK | Monyns/Paznen/Tema Pesynbrar 00ydueHus N
MEpONPUATHH
XMMHYECKUX PEAKIUI
5 |OKO01 CkopocTh XMMHUYECKUX | XapakTepu3oBaTh [IpakTuko-
OK 02 peaknuil. XMMHUYECKOE |BJIMSHUE KOHLEHTPALUM  |OPUEHTUPOBAHHbBIC
IIK... paBHOBECHE pearupyromux BEMECTB U |TEOPETUUECKHE 3aITaHUS Ha
TEMIIepaTypbl Ha CKOPOCTH [aHaIH3 (PaKTOPOB,
XUMHYECKHUX PEAKIIUM BIIMSIIOUINX HA U3MEHEHUE
XapakTepu3oBaTh CKOPOCTH XUMHUYECKOM
BIIMSIHUE U3MEHEHUS peakuuu. [IpakTko-
KOHIIEHTPALlMH BELIECTB, |OpPUEHTHUPOBAHHBIE 3aaHUS
pEaKIMU Cpebl U Ha NIPUMEHEHHUEe IPUHLUIIA
TeMIepaTypbl Ha Jle-Illarenwe nms
CMEILIEHNE XUMUYECKOTO |HAXO0KJIEHUS HAllpaBICHUS
paBHOBECHS CMEILIEHUS] PaBHOBECHUS
XUMHYECKON PEaKUU U
aHaJIu3 (PaKToOpoB,
BIIMSIOIIUX Ha CMEILEHUE
XMMHUYECKOI'0 paBHOBECHUS
6 HccnenoBaTh HCTUHHBIE
Pasnen 6. PactBopsl pacTBOpHI € 3aJaHHBIMU
XapaKTepUCTUKAMHU
6.1 [OK 01 ITonsatue o pactBopax  |Pasznuyars HCTUHHBIE 1. 3anaun Ha
OK 02 pacTBOPLI IIPUTOTOBJICHUE PACTBOPOB.
IIK ... 2. IlpakTuko-
OpUEHTUPOBAHHBIE
pacueTHbIe 3a/1aHus Ha
JUCTIEPCHBIE CUCTEMBI,
UCIIOJIb3yeMbI€ B OBITOBOM U
IIPOU3BOJCTBEHHON
JESTEIBHOCTH YEJIOBEKA
6.2 |[OK 01 Hccnenoanue croiictB |MccnenoBars husuko- JlaGoparopHas paboTa
OK 04 pacTBOpOB XMMHYECKHE CBOMCTBA “IIpuroroBneHue
IIK ... HCTHUHHBIX pacTBOPOB pacTBOpoB”
I | [IpodeccuonambHO-OPUEHTUPOBAHHOE CO/IEpKaHue (CoepKaHue MPUKIATHOTO MOTYJIs)
7 Paznen 7. OuenuBaTh nociencTBus |3ammra Keiica (c yueTrom

Xumus B ObITY U
MIPOU3BO/ICTBEHHOM
NeSITeTbHOCTH YeJIOBEKa

OBITOBOM U
MPOU3BOACTBEHHOMN
JIeATEIFHOCTH YeI0BEKa C
MO3UIAM SKOJIOTHUYECKOMN

Oynmymeit
npodeccroHabHOM
JESTEIILHOCTH )
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Tume! oLeHOYHBIX

Ne | OK/IIK | Monyns/Paznen/Tema Pesynbrar 00ydueHus N
MEPOTIPUITHHA
0€30I1aCHOCTH

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

0€e30I1acCHOCTH

BBICBOOOYIEHUE Ta30BBIX
THIPATOB CO JIHA OKeaHa.

2. Bynymme Marepuaisl Iist
aBHMa-, MallIMHO- U
IPHOOPOCTPOCHHS.

3. HoBble MaTepuaibl AJis
COJIHEYHBIX OaTapei.

4. JlekapcTBa Ha OCHOBE
PACTHTEIBHBIX TIPETapaToB
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