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1. OBIIASI XAPAKTEPUCTUKA IPUMEPHOM PABOYEM
IMPOI'PAMMBI OBIIIEOBPA3OBATEJIBHOM JUCIIUTIJIMHBI

OOmeoOpa3oBaTenbHass  JAUCHUIUIMHA ~ «XHUMHS»  SBISCTCSA  00S3aTEIBHOM  YacThIO
0011e00pa3oBaTeIbHOrO IMKJIa 00pa3oBaTesibHON MporpamMMmbl B cootBeTcTBUM ¢ ®I'OC CIIO mo
CIELUATILHOCTH
23.02.01 Opranu3anus nepeBo30K U yNpaBjieHUue HA TPaHcHopTe (10 BUIaM)

1.2. leau 1 mJIaHupyeMblie pe3yabTAaThbl 0CBOCHUS TN CHUILINHBI:

1.2.1. leau AucCHUNIMHBI:

CDOpMI/IpOBaHI/Ie Yy CTYACHTOB HNPCACTABJICHUSA O XHMHYCCKOHN COCT&BJ’IHIOH.[CIZ CCTCCTBCHHO-
Haquoﬁ KapTUHbI MHPA KaK OCHOBBI IIPHUHATHUSA peI_HeHI/Iﬁ B JXHM3HCHHBLIX MW IIPOU3BOJACTBCHHBIX
CUTyalusiaX, OTBETCTBCHHOI'O ITIOBCACHUA B HpHpOI[HOﬁ cpeac.

3agauyu AUCHUILINHBI:

1) chopmupoBaTh MOHMMAHUE 3aKOHOMEPHOCTEH MPOTEKaHMs XUMHUYECKUX IPOLECCOB U
SABIICHUM B OKpYXKalOUIEH cpene, LEJIOCTHOM HaydyHOM KapTHHBI MHpA, B3aUMOCBA3U U
B3alMO3aBHCHUMOCTH €CTECTBEHHBIX HaYK;

2) pa3BUTh YMEHHUS COCTaBIATH (HOPMYJbl HEOPraHMYECKUX M OPraHWYECKUX BEILECTB,

YpaBHEHUS] XHMHUYECKHX pPEaKIHid, OOBICHATh HX CMBICI, HWHTEPIPETHPOBATh PE3YJIbTATHI
XUMHYECKHX SKCIIEPUMEHTOB,

3) cdopmMupoBaTh HaBBIKM TMPOBEICHHUS NPOCTEHIINX XMMHUYECKMX HKCHEPUMEHTaIbHbBIX
UCCJIEIOBAaHUM C COOIIOZEHHEM IpaBUJ 0€30IacHOr0 OOpaIeHHs ¢ BELIECTBAaMHU U JJaOOPaTOPHBIM
000pyI0BaHUEM;

4) pa3BUTh yMEHHS HCIIOJIb30BaTh WH(MOPMAIMI0O XUMHUYECKOTO XapakTepa M3 Pa3THYHBIX
HCTOYHHUKOB,

5) chopmupoBaTh yMEHHS MPOTHO3UPOBATH MOCIEACTBHS CBOCH NEATEIBLHOCTH U XUMHUYECKUX
HPUPOHBIX, OBITOBBIX U POM3BOJICTBEHHBIX MPOLIECCOB;

6) chopMHpOBaTH MOHMMAaHHE 3HAYUMOCTH JTOCTHMKEHUH XMMHUYECKON HAayKHM M TEXHOJIOTMH
JUIS Pa3BUTHS COLMAIBHON U MPOU3BOJCTBEHHOMU cep.



1.2.2. Ilnanupyembie pe3yJibTaThl OCBOEHHs 001e00pa3oBaTe/bHONH JucHHIIMHBI B cooTBeTcTBHU ¢ PI'OC CIIO n Ha ocHoBe PI'OC

(6{0]0;

Konx n nHaumenoBanue
¢dopmMupyeMbIX KOMIIETEHUHI
OKO01.Bsi6upath criocoOsI
pelIeHus 3a1a4
npodeccuoHanbHOM
JIeATEIbHOCTH IPUMEHUTEIBHO K
pa3IMYHBIM KOHTEKCTaM

HHaHpreMble pe3yJabTaThbl 0OCBOCHUA TUCIHUIIJIMHBI

OO6ume

B yacTu Tpy/10BOr0 BOCIUTAHUS:

- TOTOBHOCTH K Tpydy, OCO3HAaHHUE
[IEHHOCTH MacTEPCTBa, TPYAOIIO0HUE;

- TOTOBHOCTh K AKTHUBHOHW JEATEIbHOCTU

TEXHOJIOTHYECKOM u COIIMAJIbHOM
HaIpaBJICHHOCTH, CIIOCOOHOCTH
WHHIUUPOBATb, IUIAHUPOBATh n
CaMOCTOSITEIILHO BBITIOTHSTh TaKylo
JeATeIbHOCTE,

- HMHTEpEC K pa3NIu4HbIM  cdepam

poeCCUOHAIBHON JESTETHHOCTH,

OsBJianenue YHUBEPCAJIbHBIMH
yueOHBIMU MO3HABATEJILHBIMU
JAEeHCTBUSIMU:

a) 0a30Bble JOrMYecKHe AelCTBHUSA:

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

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

- OmpeneisTh [ETH  JIeATEIbHOCTH,
3ajaBaTh TapaMEeTpbl W KPHUTEPHU HX
JOCTHKCHHUS;

- BBIABJIATH 3aKOHOMECPHOCTHU n

JAucaunimHapHbie
- BIIAIETh CHCTEMOM XHWMHUYECKMX 3HAHUH, KOTOpas
BKJIFOYACT: OCHOBOIIOJIATAIOIINE TOHATHS  (XMMHYCCKHUI

JJIEMEHT, aToM, JJIEKTpOHHas o0oyiouka aroma, s-, p-, d-
JNEKTPOHHBbIE  OpOWUTanM  aTOMOB, HOH,  MOJEKYJa,
BaJICHTHOCTb, 3JIEKTPOOTPULIATENbHOCTD, CTENIEHb OKUCIIEHNUS,
XUMUYECKas CBs3b, MOJIb, MOJSIpHas Macca, MOJISIPHbBIN
o0beM, yIJIepoaHbI cKeneT, (yHKIUMOHANbHAs TIpymna,
panuKal, W30MEpHUs, H30MEpbl, TOMOJOTHYECKMM psg,
TOMOJIOTH, YIJIEBOAOPOJBI, KHUCIOPOA- M a30TcojAepiKallue
COEZIMHEHUs!, OMOJOTMYECKH aKTUBHBIE BellecTBa (yrJIeBOIbI,
KUPBI, O€IKW), MOHOMEp, TOJUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE ~ COEAUHEHMs,  KpHUCTaJNIn4decKas
pelieTka, THUIBl XUMHUYECKMX peakuui (OKUCIUTEIbHO-
BOCCTAaHOBUTENIBHBIE, 3K30-M DJHIOTEPMHYECKHE, pEAKLUU
HOHHOTO OOMEHa), PacTBOP, AJIEKTPOJUTHI, HEIIEKTPOIUTHI,
ANEKTPOJINTUYECKAS aucconuanus, OKHCJIUTETD,
BOCCTaHOBUTENb, CKOpPOCTh XUMUYECKOU peaxuuu,
XMMHYECKOE PpaBHOBECUE), TEOPUU U 3aKOHBI (TEOpHs
XUMHUYECKOTO CTPOCHMS OpraHMYecKHx BemecTs A.M.
byrtnepoBa, Teopus DIIEKTPOJIUTHUECKON JAUCCOLMALIMH,
nepuoanueckuii 3akoH .M. MenaeneeBa, 3aKOH COXpaHEHHS
Macchl), 3aKOHOMEPHOCTH, CHMBOJMYECKHHM S3bIK XHMMHU,
(dakTonoruueckue CBEJEHUS O  CBOWMCTBax, COCTaBe,
MOJy4YeHUH U O€30IaCHOM HCIIOJIb30BAaHUM  BaXHEHUIIMX
HEOPraHUYECKUX M OpPraHUYecKUX BEIIeCTB B OBITY U



IMPOTHUBOPCYHA B paccMaTpruBaCMbIX

SIBJICHUAX,
- BHOCUTb KOPPEKTHBBLI B JACATCIbHOCTD,
OLICHUBATh COOTBCTCTBHUEC  PE3YJIbTATOB

IEJIsIM, OILICHMBATh PUCKH TOCIEACTBUI
JIeSATCIIbHOCTH;

- pa3BUBaTh KpPEAaTUBHOE MBIIUICHUE IPHU
pelIeHUH KU3HEHHBIX MPoOiieM

0) 0a3oBbIE HcejaenoBarTeJabLCKue
JelcTBHA:

- BJIAJIETh HaBBIKAMH yueOHO-
HCCIIEN0BATENBCKOU u IIPOEKTHOMN
JIeATEIIbHOCTH, HAaBBIKAMHM  Pa3pEIICHUS
npo0Jem;

- BBIBISITb  NPUYMHHO-CIIE/ICTBEHHbBIE
CBS3M WM aKTyaJU3UpoBaTh  3ajady,
BBIJIBUTaTh  TUIIOTE3y €€  pEIICHUs,

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

- aHANU3UPOBATh TMOJTYYCHHBIE B XOJE
pelieHus 3a1aun pe3yabTaThl, KpUTHYECKU
OLIEHUBATh X JIOCTOBEPHOCTb,
HpOFHOSI/IpOBaTI) N3MCHCHHUC B HOBBIX
YCIIOBUSIX;

- yMeTh  TEPCHOCUTh  3HAHHWSI B
MO03HABATENIBHYIO 31 MPAKTHYECKYIO
001aCTH JKU3HEIEATEITHbHOCTH;

- YMETh MHTETPUPOBATH 3HAHUS U3 Pa3HBIX
MPEAMETHBIX 00J1acTel;

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

IIPAKTUYECKOHN AEATEIbHOCTH YEJIOBEKa;

- YMETb BBISIBJIATH XapaKTEpHbIE NPU3HAKM U B3aHMMOCBA3b
U3YYEHHBIX [TOHATUH, IPUMEHATH COOTBETCTBYIOLINE ITOHATHS
IIpU OINUCAaHUU CTPOEHHUSI M CBOWCTB HEOPraHUYECKUX U
OPraHMYECKHUX BEIIECTB U HX IPEBPALLEHUHN; BBIABIATH
B3aMMOCBS3b XUMHUYECKMX 3HAaHUH C TOHATUAMHU U
IIPEICTaBICHUAMU JPYTUX €CTECTBEHHOHAYYHBIX IIPEAMETOB;
- yMeThb HCHOJb30BaTh HAMMEHOBAaHUS  XMMHYECKUX
COCIUHEHUN MEXKIYHApOJHOIO COK3a TEOPETUYECKOH U
OPUKIAJHON XMMHUU U TPUBHUAJIbHBIE HA3BAHUS Ba)KHEHIINX
BEIIECTB  (3TWJIEH,  aleTWIeH,  [JIHLUEpUH,  (eHou,
(dbopmanpaerua, YKCycHash KHUCJIOTa, TJHMIWH, yrapHbBIA ras,
YIJIEKUCHIBIA Ta3, aMMMaK, TalleHas W3BECTb, HerameHas
U3BECThb, NMUTHEBAS COAA M JPYrHMX), COCTaBIATH (HOPMYIIbI
HEOPraHWYECKUX M OPraHMYECKHUX BEUIECTB, YPABHEHMS
XUMHUYECKHUX peaklui, OOBSACHATh UX CMBICH; MOATBEPKIATh

XapaKTepHbIE XUMUYECKHE CBOMCTBA BEILECTB
COOTBETCTBYIOIIIMMHM  OJKCHEPUMEHTAaMHM M 3alMUCAMHU
YpaBHEHUN XUMUYECKUX PEAKIUH;

- yMEThb YCTaHaBJIMBAaThb IPUHAUIEKHOCTh H3Y4YECHHBIX

HEOPraHUYECKUX U OPTaHUYECKUX BELIECTB K OIPEEICHHBIM
KJlaccaM U TpyIIaM COEAMHEHUN, XapaKTepu30BaTh HX
COCTaB W BaXHEHIIME CBOWCTBA; ONPENENATH  BHJbI
XUMHUYECKHUX CBsI3el (KOBaJIeHTHasl, MOHHAsI, METaJUInYecKas,
BOJIOPOJIHAS), THUIIBl KPHUCTAJIMUECKUX PEIIETOK BEIIECTB;
KJIacCU(UIIMPOBATH XUMUYECKUE PEAKIINH;

- chopmMupoBaTh  NPEACTABICHUSA: O  XMMHUYECKOH
COCTaBJISIOLIEH €CTeCTBEHHOHAYYHOM KapTHHBI MHUpa, POJIU
XMMHUU B TIO3HAaHUM SIBJICHUN MPHUPOIBI, B (OPMHPOBAHUU
MBILIUIEHUS] U KYJIbTYpbl JIMYHOCTH, €€ (YHKIMOHAIBHON
IPaMOTHOCTH, HEOOXOIUMOW JUIS PpEIICHUs MPAKTHYECKUX
3aJa4 U 3KOJOrMYeCKH 0OOOCHOBAHHOI'O OTHOLIEHHUS K CBOEMY



OKO02.Ucnons3oBath
COBPEMEHHBIC CPEJICTBA MTOVCKA,
aHaJIu3a ¥ UHTEePIpeTaIiu
uHpopmaruu, u
WH(OPMAIMOHHBIC TEXHOJIOTUN
JUTSI BBITIOJTHEHUS 33124
npodeccuoHaNbHOM

e TENIbHOCTH

- CHOCOOHOCTh MX MWCHOJb30BaHUSA B
IIO3HABATEJILHON U COLMAIbHOU IPAKTUKE

B 00J1aCTUIIEHHOCTH HAY4YHOI'0
MO3HAHMA:

- c(opMHUPOBAaHHOCTH MHPOBO33PEHHS,
COOTBETCTBYIOLIETO COBPEMEHHOMY

YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOU
IPAKTUKX, OCHOBAaHHOIO HA JHAJIOre
KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO
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 HCCIIEI0BATEIBCKYIO

JeATEeTbHOCTh ~ WHJIMBHUIYyaJIbHO UM B
IpymIe;

OBananenue YHHMBEPCAJIbHBIMHA
y‘lCﬁHI)IMI/I MO3HABATCJIbHBIMHU
AEeMCTBUAMMU:

B) padora ¢ unopmaumeii:

- BJIaACTH HaBbIKaMH NOJIYUCHUA

uH(bOpMallMd U3 HUCTOYHUKOB Pa3HbBIX

3JI0pOBbIO U IPUPOAHOIL cpefe;

- YMeTb MpPOBOJAUTH PACUEThl MO XUMHUYECKUM (popmynam u

YPaBHEHMSM XMMHMYECKMX pPEaKUUH C HCIOJIb30BaHUEM

(GU3NYECKUX BENWYHMH, XapaKTEPU3YIOIIUX BEIIECTBA C

KOJINYECTBEHHOM CTOPOHBI: Macchl, 00beMa (HOpPMasbHbIE

yCIOBUSI) Tra30B, KOJMYECTBA BEIIECTBA; HCIOJIb30BaTh

CHUCTEMHbIE XMMUYECKHE 3HAHUS Ui NPUHATHUS pelIeHuil B

KOHKPETHBIX  KM3HEHHBIX  CUTYyallUsX, CBA3aHHBIX C

BEILIECTBAMH U UX IPUMEHEHUEM

YMETh IJIAHUPOBATh U BBINOJIHATH XUMUYECKUN 3KCIEPUMEHT
(mpeBpaleHuss OpraHUYEeCKMX BELIECTB IPU HarpeBaHHUU,
IOJIyYE€HUE ATUJIEHA U M3YYEHHE €ro CBOMCTB, Ka4€CTBEHHBIE
peakuMd Ha aJbJeruibl, Kpaxmall, YKCYCHYIO KHCIOTY;
JeHaTypauus O€NKOB IMpU HAarpeBaHWM, LBETHHIE pEaKIUU
0€NKOB; IMPOBOJUTH PEAKIMM HOHHOIO OOMEHa, ONpeAeisATh
Cpelly BOJHBIX pacTBOPOB, KaUECTBEHHbIE PEAKIIMH Ha Cylb(dat-
, KapOOHAaT- U XJOPHJ-aHUOHBI, HA KaTUOH aMMOHMS; peliaThb
SKCIEpUMEHTAIbHBIE 3a7aun 1o Temam "Mertamisl"
"Hemerannbl") B COOTBETCTBHUM C TPAaBWJIAMH TEXHUKHU
0e30macHOCTH  Tpu  OOpalieHMd €  BeIeCTBaMHU U
1a00paTOpHBIM O0OPYIAOBAaHUEM; NPEACTABIATH PE3yJbTaThl
XUMHUYECKOT0 3KcrepuMeHTa B (GopMe 3amuch ypaBHEHUM
COOTBETCTBYIOLIMX peaKUUid U (OPMYIHPOBATh BBHIBOABI Ha
OCHOBE 3THUX PE3YJIbTATOB;

- yMeTb  aHaJM3UpPOBATh  XUMHUECKYI0  HMH(OpMAIHIO,
MOJIy4aeMyl0 M3 pPa3HBIX HMCTOYHHUKOB (CPEICTB MAaccOBOI
uHpopmManuu, cetb IHTEpHET U Apyrue);

- BJIa/IETh OCHOBHBIMU METOJaMH Hay4yHOTO MO3HAHUS BELIECTB
U XUMHYECKUX  sBICHUH  (HaONIOJeHHe, H3MEpEHHE,
9KCHEPUMEHT, MOJIETUPOBaHUE);

- yMEeTh MPOBOAMTH PACUYETHl MO XMMUYECKHM (opMylIaM U
YPAaBHEHMSIM XHMHYECKUX peakUuil C HCIOJIb30BaHUEM
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OK 04. DpdextuBHO
B3aMMO/IEIICTBOBATh U PabOTaTh B
KOJUIEKTUBE U KOMaH/Ie

TUIIOB, CaMOCTOSITEIBHO OCYILECTBIIATh
MOUCK, AaHalIu3, CHUCTEeMATU3alUI0 U
MHTEPIIPETALNIO HHOOPMALIUU Pa3TUYHbBIX
BUJIOB 1 (DOPM TMpeICTaBICHUS;

- co3JaBaTb TEKCThl B
dopmarax Cc  ydeToM
uHbOpMalluu ©  1EIEeBOU
BbIOMpas ONTUMAJIbHYIO
MPEJICTABICHUS U BU3yaTH3alUy;

- OIICHUBATh JIOCTOBEPHOCTD,
JIETUTUMHOCTD uH(popMaIuuy, ee
COOTBETCTBUE TIPABOBHIM U MOpPAIbHO-
STUYECKUM HOpPMaM;

- WCIIOJIH30BaTh cpencTaa
WH(OPMAIIMOHHBIX U KOMMYHHUKAITMOHHBIX
TEXHOJIOTH B PENICHHA KOTHUTHUBHBIX,
KOMMYHHUKATHBHBIX M OPraHU3alMOHHBIX
3aa4 ¢ coOmogeHueM — TpeOoBaHUM
DPrOHOMUKH, TEXHUKH OE30MacHOCTH,
TUTHEHBI, PECYpCOCOEPEIKEHHS, TTPABOBBIX
u 3TUYECKUX HODM, HOPM
nH(pOpMaIMOHHOM 0€30MaCHOCTH;

- BIAQJICTh HAaBBIKAMH DPACIIO3HABAHUS U
3alUThl WH(GOpMaLuU, UHPOPMAIIMOHHOM
0€30I1aCHOCTH JIMYHOCTH;

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

OBnanenue YHHBepPCAJIbHBIMU
KOMMYHUKATHBHBIMU J1efICTBUAMM:

Ppa3INIHbIX
Ha3HA4YCHUA
ay,Z[I/ITOpI/II/I,

dopmy

bu3nyecKuX BEJIMYMH, XapaKTepU3YIOIIMX BEIIeCTBa C
KOJIMYECTBEHHOW CTOPOHBI: Macchl, O0ObeMa (HOpPMAallbHBIC
YCIIOBUSI) Ta30B, KOJMYECTBA BEIIECTBA; HCIIOIb30BATh

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

YMETh IUIAHUPOBATH W BBITIOJIHATH XUMHUYCCKUH 3KCIICPUMEHT
(mpeBpallieHuss OPraHUYECKUX BEIIECTB TMPU HArpEeBaHUU,
MOJIyYCeHUE ITHJICHA W WU3YYCHHE €ro CBOWCTB, KaYCCTBCHHBIC
peakiuMu Ha aNbJETHbl, KpaxMmall, YKCYCHYIO KHCIIOTY;
JeHaTypanus O€NKOB TIPM HArpeBaHWU, I[BETHBIC DPEaKIUU
OENKOB; MPOBOAWTH PEAKIMU HOHHOTO OOMEHA, OIpPEAeTsATh
Cpeay BOJIHBIX paCTBOPOB, KAUECTBEHHBIC PEAKIIMH Ha CYJIbdaT-
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OK 07. ConeiicTBOBaTh COXpaHEHUIO
OKpY>KaloIleu cpeibl,
pecypcocOepereHUI0, TIPUMEHSITh

0) coBMecTHasi 1esITeJIbHOCTD:

- MOHUMATh Hu HCII0JIb30BAaTh
MIPEUMYIIEeCTBA KOMaHIHOM u
WHUBUTyaJIbHOU PabOThI;

- MIPUHUMATh LEJTU COBMECTHOM
JIeATCIIEHOCTH, OpraHU30BHIBATH "
KOOPJIMHHUPOBATh  ACHCTBUSA  TI0 €€

JOCTIDKCHHIO: COCTABIIATh IJIaH JICHCTBHIA,
pacupenensiTb poiad € Y4YeTOM MHEHUU
YYaCTHUKOB  OOCYXIaThb  pe3yJIbTaThl
COBMECTHOM pabOTHI,

- KOOPJMHUPOBATh U BHIIOJHATH padoTy B
YCIIOBHUSIX PEAJbHOT0, BUPTYAJIBHOIO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

- OCYILIECTBIIATH MMO3UTHBHOE
CTpPaTErnYeCKOe MOBEICHUE B PA3JIMYHBIX

CUTyallusiX, MpOSABIATE TBOPYECTBO H
BOOOpakeHue, ObITh MHULIUATUBHBIM
Osuanenue YHHBepCaJbHBIMHU

PeryJsiTHBHBIMH 1eHCTBUSIMH:

I') NpUHATHE ce0sl U APYTHUX JIOJeH:

- MOpUHHUMAaTb MOTHUBBI W aAPryMCHTBI
JpYTuX JIOJIeH NpH aHalu3€e pe3ylbTaToB
NeSITeTTbHOCTH;

- MIpU3HABaTh CBOE MPaBO U IMPABO JPYTUX
JIFOJIeH Ha OITUOKY;

- pa3BUBaTh CIOCOOHOCTH TOHUMATh
MUP C MO3UIUHU APYTOro YeIOBeKa

B 00J1aCTHAKO0JIOTHYECKOT 0
BOCIIUTAHMUS:

- chopMHPOBAHHOCTH  IKOJIOTUYECKOM

, Kap60HaT- " XJIOpHUO-aHHWOHBI, HA KaTHOH aMMOHMU s, PEIIaTh

SKCHEpUMEHTANIbHbIE 3a7aud 1o Temam "Mertamisl" u
"Hemeramnbl") B COOTBETCTBUM C TPaBWJIAMH TEXHUKH
0e30MacHOCTH  MpU  OOpaleHWH C  BEIIeCTBAMH U

1a00paTOpHBIM  000PYIOBAaHUEM; MPEACTABIATH PE3YJIbTAThI
XMMHUYECKOI0 3KCIepUMEHTa B (opMe 3alucu ypaBHEHUU
COOTBETCTBYIOIIMX pEaKIUil u (OpMyTUpOBaTh BHIBOABI Ha
OCHOBE 3THX PE3YyJIbTaTOB

chopMHUPOBATh MPEICTABICHHS: O XUMUIECKOM COCTaBISIONICH
€CTECTBEHHOHAYYHOW KapTUHBI MUPA, POJIY XUMHH B MIO3HAHUU
SIBJICHUW TPUPOIBI, B OPMUPOBAHUU MBIIICHUS U KYIbTYPHI
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3HaHUs 00 U3MEHEHUHU KJIMMaTa,
HPUHIUITB OEPEXKINBOTO
MIPOU3BOCTBA, YPHEKTUBHO
JIEICTBOBATH B YPE3BBbIYANHBIX
CUTYyalUAX

IIK 1.2 Opranu3zoBsiBaTh paboTy
HepCcoHaa o 00eCIeYeHHIO
0€30MMacCHOCTH MEPEBO30K U
BBIOOPY ONTUMAJIBHBIX pEIICHHH
npu paboTax B yCIOBUSIX
HECTaHAAPTHBIX U aBAPHIHBIX
CUTYalHi.

KYJbTYpBHI, IMOHUMAaHHE BIIUSIHUS
COLMAIIBHO-3KOHOMUYECKUX MPOLIECCOB HA
COCTOSIHME€ MPUPOJHOM U  COUHAIbHOMN
cpenbl, OCO3HaHHE rJ100aJIbHOrO
XapakTepa 3KOJIOTHYECKUX MpodIIeM;

- IUIAHUPOBAaHWE M  OCYLIECTBIICHHE
JEHUCTBUM B OKpyXaroled cpeiae Ha
OCHOBE 3HAHMS LEJIe  yCTOMYMBOIO
Pa3BUTHS YEJIOBEUECTBA;

aKTUBHOE HEIPUATUE JICHCTBHI,
MPUHOCSIIMX BPEJ OKPYXKAIOLIEH Cpese;

- yMEHUe MIPOTHO3UPOBATH
HeOIaronpusTHhIC DKOJIOTHYECKHUE
MMOCJICICTBUS MPEeANPUHUMAEMBIX
JEHCTBUM, IIPEAOTBPALLATh UX;

- paclIMpeHUE OmbITa JEATEIbHOCTH
HKOJIOTUYECKON HAINPaBJICHHOCTH;

- OBJaJEHHE  HaBbIKaMU  y4eOHO-
HCCJIeI0BATEIbCKOM, MIPOEKTHOMN U
COIMATLHOM JeSITEIIHFHOCTH,

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

- yMeTh cOOJI0aTh MpaBUiia SKOJIOTHYECKU LIE€JIeCO00pa3HOro
NOBE/EHUs B OBITY M TPYIOBOM JEATEIBHOCTH B ILEIAX
COXPAaHEHHs CBOETO 3I0POBbsl M OKpYXKarolled NPUPOIHON
CpCabl; YUYUTBIBATH OIIACHOCTH BO3II€I7ICTBI/I$[ Ha JKHBBIC
OpPraHM3MBbl  ONPEICIECHHBIX BEIIECTB, IIOHMMas CMBICI
IIOKa3aTelIsl MPeAeIbHON JOIyCTUMON KOHIIEHTPALlUH

-YMCHUC CO6J'II-0I[8.TB IpaBHJIa 0e30IMacHOCTH IIpu IMPOBEACHNUN Ha60paT0pHBIX pa60T

10



2. CTPYKTYPA U COJAEPKAHUE OBIIIEOBPA30OBATEJIBHOM JTUCIIUILINHBI
«XHUMUS»
2.1. O0beM JUCHUIIMHBI U BH/bI y4e0HOH padoThI

Bua yueOHoii padoThl O0Bem B yacax
O06beM 00pa3oBaTeIbHON MPOrpaMMBbI AN CHUTITTHHBI 102

B T.4. g
KoncyabTanuu 2%
CamocrosiTesbHas padora

OcHoBHOe coJep:kaHue 64

BT. U..

TeopeTudeckoe oOydeHue 30
MPAKTUYECKUE 3AHATUSA 24
1abopaTOPHBIE 3aHATHS 10

HpO(l)eCCI/IOHaJIbHO-OpI/IeHTI/IPOBaHHOQ coacpkanue

(coaep:kaHMe MPUKJIATHOTO MOXYJIA) 4
BT. U..

TEOpeTU4ecKoe o0yuyeHue 2
MPAKTUYECKUE 3AHATUSA 2

IIpomMeskyTouHasi aTTecTalus (3a4eT) 2




2.2. TemaTnyeckui IJIaH 1 coaecpikaHue NUCHUIJIUHDBI «XHUMHUA»

dopmupye
HanmenoBanmue Conep:xanue yueOHOro Marepuasa (OCHOBHOE U PO(deccHoOHATIBLHO-0OPHEHTHPOBAHHOE), OG1eM 9ACOB Mble
pa3aesioB U TeM JadopaTopHbIe M NPAKTHYECKUE 3aHATHS, IPUKJIAJTHON MOAY.Ib KOMIIETEeHI]|
UM
1 2 3 4
OCHOBHOE cO/Iep:KaHue 64
Pazjen 1. OcHOBBI CTPOEHHS BellleCTBA 6
Tema 1.1. OcCHOBHOe co/iep:KaHue 4 OK 01
Crpoenue atoMoB | TeopeTndeckoe o0yueHHe 2
XUMHUYECKUX
3JIEMEHTOB H
pupoaa
XUMHUYECKON
CBS3U
CoBpeMeHHast MofeNib CTpoeHHsT aroMa. CHMBOJMYECKHM S3BIK XUMHUHU. XUMHYECKUN DIIEMEHT.
DOnekTpoHHas KoHpurypamus atroma. Knaccudukamuss XUMHUUYECKUX IIIEMEHTOB (S-, p-, d-2JIEMEHTHI).
BasieHTHBIE ~ 3JIEKTPOHBI. BaneHTHOCTSD. DneKTpoHHas  OpUpoJa  XMMHMUYECKOM  CBS3H. 2
DNEeKTPOOTPUIIATENBHOCTh. BuUIbl XMMHUYECKOW CBA3M (KOBaJIE€HTHAas, WOHHAs, MeTaJJIn4ecKas,
BOJIOPOJIHAS) U CIIOCOOBI €€ 00pa3oBaHuUs
IIpakTHyeckue 3aHATHSA 2
Pemienne 3amaHuii Ha MCIOJIB30BAaHWE XHUMHUYECKOM CHMBOJMKM W Ha3BaHUM COEJUHEHHH 10
HOMEHKJIAType MEXKIYHApOJHOTO COI03a TEOPETHYECKOM M MPUKIAJHON XUMUU W TPHUBUAIBHBIX
Ha3BaHUU JUIsI COCTaBIICHUS] XUMHUUYECKHX (DOPMYJ ABYXaTOMHBIX COCIWHEHUN (OKCHUIOB, CYIb(HUIIOB,
TUAPUIOB U T.I1.) ¥ IPYTUX HEOPTAHUUYECKUX COSAMHEHUN OTJENBbHBIX KIIACCOB. 2
[IpakTrueckue 3agaHusl HA YCTAHOBJIEHUE CBS3U MEXIY CTPOCHHEM aTOMOB XMMHYECKUX JJIEMEHTOB U
MEePUOIUYECKUM HU3MEHEHHEM CBOMCTB XMMHYECKUX 3JIEMEHTOB U UX COEAMHEHUN B COOTBETCTBUU C
nosioxxeHueM [lepuoanyueckoi CuCTEMBI.
CamocrostenbHas pabora
Tema 1.2. OcHOBHOE co/iepKaHue 2 OK 01
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[Tepuoanueckuit

IIpakTnyeckue 3aHATHS

3aK0H W Ta0JuIa
.. MenneneeBa

Ilepuoanueckas cucrema xumMuueckux sneMeHToB J[.M. Menaeneea. ®u3nueckuii CMbICI
ITepuoanueckoro 3akoHa J[.M1. MenneneeBa. 3akoHOMEPHOCTH U3MEHEHUS CBOMCTB XMMHUYECKHUX
3JIEMEHTOB, 00Pa3yeMbIX UMH MPOCTHIX U CIIOKHBIX BEIIECTB B COOTBETCTBUH C MOJIOKEHUEM
XAMHYECKOro 3yieMeHTa B [lepronnueckoit cucreme. MUpOBO33pEHYECKOE U HAYYHOE 3HAYEHUE
[Tepuoanueckoro 3akona [[.1. Menneneena. [Ipornossl .M. Menaeneea. OTKpbITHE HOBBIX
XUMHYECKHX DJIEMEHTOB.

Pelienue npakTUKO-OPUEHTHPOBAHHBIX TEOPETUUYECKUX 3aJJaHUI HA XapaKTepU3alUI0 XUMUYECKUX
2JIeMEHTOB «MeTaITMYecKre / HEeMETANTMIECKIE CBOMCTBA, SJICKTPOOTPUIIATEIIEHOCTh XUMUIECKIX
3JIEMEHTOB B COOTBETCTBUHU C UX BJIEKTPOHHBIM CTPOCHHUEM U IMOJIOKEHUEM B MIEPUOIMUECKON CUCTEME
XUMHYECKHX d1eMeHTOB J[.J1. MeHaeneeBa»

OK 02

Pazgen 2. Xumnuec

KHE peaKIun

10

Tema 2.1. Tumsl

OcHoBHOE CoICpPKaHuE

=

XUMHUYCCKUX

TeopeTuquKoe oﬁyqelme

peakuuii

Knaccugukarus 1 TUIIBI XUMHUECKUX PEAKLUI C yyacTHeM HeopraHuueckux BeriecTB. CocTaBiieHUe
YpaBHEHUH peakInil COeIMHEHNUS, PA3JIOKEHUSI, 3aMEIIeHHsI, 0OMEHa, B T.4. peaKl1il ropeHus,
OKHUCIIEHUS-BOCCTAHOBIICHUS.

VYpaBHeHUs OKHUCIeHUsI-BoccTaHOBIIEHU. CTeneHb okuciaeHusl. OKUCINUTENb U BOCCTAHOBUTENb.
CocraBiieHHE U ypaBHUBAHUE OKHCINUTEIBHO-BOCCTAHOBUTENIBHBIX PEAKIIUI METOIOM 3JIEKTPOHHOIO
Oananca. OKHCINTEIbHO-BOCCTAHOBUTENIbHBIE PEAKIIUU B IPUPO/IE, IPOM3BOACTBEHHBIX MIpoLieccax U
JKU3HEAEATEIIBHOCTH OPraHu3MOB

IMpakTnyeckue 3aHATHS

KonnuectBeHHble OTHOMEHUS B XUMUU. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XMMHH M PACUEThI 110
YpaBHEHUsIM XHMHMUYECKUX peakiui. Moyib Kak eIuHHUIla KOJWYEeCTBA BellecTBa. MoisipHas Macca.
3aKOHBI COXpaHEHUs Macchl M dHEpruu. 3akoH ABoraapo. MossipHblli 00beM razoB. OTHOCUTENIbHAS
IUIOTHOCTH Ta30B. PacdeTsl Mo ypaBHEHUSM XMMHUYECKHUX PEaKIUil C MCIOIb30BaHMEM Macchl, 00beMa
(HOpMaJibHBIE YCIIOBHS) ra30B, KOJIMYECTBA BEIIECTBA

OK 01

Tema 2.2.

OcHoBHOE coaepKaHue

DIIEKTPOJIUTHYECKA

Teopernueckoe o0yueHue

g gucconuanuva 1

Teopust MEKTPOJUTHUECKON AHCCOUanU. VOHBI. DIEKTPOIUTHI, HEAIEKTPOIUTHI. Peakiiuu MOHHOTO

OK 01
OK 04
K 1.2
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WOHHBIA 0OMEH

obMena. CocTaBiieHUE peaKuHﬁ HOHHOTO OOMeHa IIYTEM COCTaBJICHUA HUX IIOJHBIX W COKpalICHHBIX
NOHHBIX ypaBHeHHﬁ. KucnoTHO-0CHOBHBIE PCaKInN. 3a;[aH1/1;1 Ha COCTaBJICHHUC MOHHBIX peaKLII/Iﬁ

JlaGopaTopHble 3aHATHSA

JlaGopaTtopHas padota “THUITbl XUHMHUYECKUX pEaKIuii”.

HccnenoBanue TUTIOB (II0 COCTaBY U KOJIMYECTBY HCXOIHBIX U 00Pa3yIOMUXCsI BEIIECTB) U MPU3HAKOB
XUMHUYeCKHX peakiuii. [I[poBenenune peakuuii HOHHOTO 0OMEHa, OIPeeIeHUEe CPEIbl BOTHBIX
pacTBOPOB. 3aJjaHusl Ha COCTaBJICHUE NOHHBIX PEAKIUI

KonTposabHas
pabora 1

CTpOCHI/Ie BCIICCTBA U XUMHWYCCKHC pCAKIIUU

Pa3pea 3.

CTpoeHue U CBOIICTBA HEOPTAHUYECKHUX BelleCTB

16

Tema 3.1.
Knaccudukanus,
HOMEHKJIaTypa U
CTPOCHHE
HEOPraHUYECKUX
BEIIIECTB

OcCHOBHOe co/Iep:KaHue

=

Teopernueckoe o0yueHue

[Tpenmet Heopranndeckoit xumun. Knaccudukanus HeopraHnueckux BemecTB. [IpocTbie U cloKHbIe
BerecTBa. OCHOBHBIE KJIACChI CJIOXKHBIX BEIIECTB (OKCUABI, THIPOKCUIBI, KUCIOTHI, coin). B3auMmocBs3b
HEOpPraHMYEeCKUX BeIleCTB. ArperatHble cOCTOsHUA BeulecTBa. Kpucrannuyeckue u amopdubie
BeIIeCTBa. TUMBI KPUCTAIIMYECKUX PELIETOK (aTOMHAs, MOJIEKYJIIpHAs, MOHHAs!, METaJUTMYecKast).
3aBUCUMOCTh (PU3UYECKUX CBOMCTB BEIIECTBA OT TUIA KPUCTAIIIMYECKON PELIETKH. 3aBUCUMOCTD
XUMUYECKON aKTUBHOCTH BEILIECTB OT BUJ1a XUMUYECKOHN CBA3U U TUIIA KPUCTAIUIMYECKON PEILIETKHU.
[TprunHBl MHOTOOOpa3usl BEIIECTB

HpaKaneCKue 3aHATHUSA

HoMmeHkiaTypa HEOpraHMYECKHUX BEIIECTB: Ha3BaHNE BEIIECTBA NCXO/IS U3 UX XUMUIECKOH (OPMYIIBI
WM COCTaBIIEHUE XUMUYECKOU (POPMYITBI UCXO M3 Ha3BaHUs BEIIECTBA MO MEKIYyHAPOTHOM
(MIOITAK) miu TpuBHaIbHOM HOMEHKJIATYpE.

Pemenne mpakTuuecKkux 3aJaHW MO KIacCH(PUKAIMU, HOMEHKIAType M XHMHUYECKUM (opmyliam
HEOPTraHMYECKUX BEUIECTB PA3IMYHBIX KIACCOB (YrapHBIA Ta3, YIJIEKHCIBIA Ta3, aMMHaK, TalieHas
U3BECTb, HETAIlIEHAs M3BECTh, MUTHhEBAsI CO/IA U APYTUX): HA3BIBATh U COCTABIATH (OPMYIIBI XUMUYECKUX
BEIIECTB, OTPEACIIATH MPHHAICKHOCTD K KIIaccy.

HcTounuku xumuueckoi uHpopmarmu (CpecTB MaccoBOi HHpOpMaINK, ceTh IHTepHET u apyrue).
ITouck napopManum 1Mo Ha3BaHUAM, HACHTH(HUKATOPAM, CTPYKTYPHBIM (popMyam

OK 01
OK 02
OK 07

CamocrosiTensHas padoTta
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KOHCYJIbTAIUs 4
Tema 3.2. ®usuxo-| OcHOBHOe cojiep:KaHUe 8 OK 01
XUMMYECKHE Teopernueckoe 00ydeHne 6 OK 02
CBOMCTBA Merannsl. O6uMe (pu3ndeckue ¥ XMMHYEcKUe cBoiicTBa MeTayuioB. CrocoObl MOaydeHHs. 3HaueHHe OK 07
HCOPraHMHCCKUX  |yjeTannoB M HEMETAIOB B HPUPOJE U JKU3HEAEATEILHOCTH 4Ye€IOBEKA M OpPraHu3MoB. Kopposus 2 I1K...
BCLICCTB METaJLIOB: BUJIbI KOPPO3UH, CIIOCOOBI 3aIUThl METAIIOB OT KOPPO3HU

Hemeramnel. OO6mme ¢u3nyeckde M XUMHYECKHe CBOICTBA HeMmeTamioB. THIIMYHBIE CBOKMCTBa

HemerawioB IV— VII rpynn. Knaccudukauus 1 HOMEHKJIATypa COeIMHEHMI HeMeTaoB. KpyrosopoTsl 2

OMOTreHHBIX 2JIEMEHTOB B IPHPOJIE

XuMHJecke CBOHCTBA OCHOBHBIX KJ1aCCOB HEOPIaHUUECKUX BELIECTB (OKCUJIOB, THAPOKCUIOB, KUCIOT,

coJieii u ap.). 3aKOHOMEPHOCTH B U3MEHEHUM CBOMCTB IPOCTBIX BELIECTB, BOAOPOAHBIX COEIMHEHUIA, 2

BBICIINX OKCHIOB U T'MIPOKCHIOB

CamocTosTensHas pabora

IIpakTH4eckue 3aHATHS 2

CocTaBleHHe YpaBHEHUH XMMUYECKHMX PeaklMil C ydacTHEM MPOCTHIX U CIIOKHBIX HEOPraHUYECKUX

BEIECTB: METAIOB M HEMETAIIOB; OKCHJIOB METAJIOB, HEMETAINIOB U aM(pOTEPHBIX 3JIEMEHTOB;

HEOPraHWYEeCKMX KHUCJIOT, OCHOBaHMH M aM(OTEPHBIX T'MAPOKCUIOB;, HEOPraHUYECKUX COJIEH,

XapaKTEepU3YIOIUX UX CBOKCTBA. 2

Pelienne NpaKTHKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHMIl HA CBOWCTBA, COCTaB, MONYYEHHE U

0e30MacHOe HCTONB30BaHHE BAXKHEHIINX HEOPTraHWUECKMX BEUIECTB B OBITY M NPAaKTHYECKOM

JIEATENLHOCTH YeIOBEKa
Tema 3.3. OcCHOBHOe co/iep:KaHue 2 OK 01
Unentuduraius | JlaGoparopHble 3aHsATHS 2 OK 02
HCOPraHMHCCKUX | Ja50opaTopuas pabora «MieHTHPUKAIMSA HEOPrAHUUECKUX BELIECTBY. OK 04
BCIICCTB Pelienre SKCIEPUMEHTATIBHBIX 3a1a4 10 XMMHYECKHM CBOMCTBAM METAUIOB M HEMETAJIOB, II0 K 1.2

PaCro3HABAHMIO M MOMYYEHHIO COEIMHEHHI METaIOB H HEMETAILIOB. 5

Nnentudukanuss HEOPraHUYECKUX BEIIECTB C HCIOJIb30BAaHUEM HX (DU3HKO-XUMHUYECKHX CBOICTB,
XapaKTepHBIX KaueCTBEHHBIX peakiuil. KadecTBeHHble peakiuu Ha cyiabdar-, KapOOHAT- U XJIOPUI-
AHUOHBI, HA KATHOH aMMOHUS
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KonTposabHas

CBoiiCTBa HEOPraHUYECKUX BELIECTB 2
pa6ora 2
Pa3nean 4. CTpoeHue U CBOIiCTBAa OPraHMYECKUX BelleCTB 24
Tema 4.1. OcCHOBHOE cojIep:KaHue 4 OK 01
Knaccupukanus, | Teoperndeckoe oGydeHnue 2
CTPOCHHUE U IlosiBeHne U pa3BUTHE OPTaHMYECKOW XMMHUHU Kak Hayku. [Ipenmer oprannueckoi xumun. Mecto u
HOMCHKIIaTypa 3HAYEHHUE OPraHUYECKOU XMMHUU B CUCTEME €CTECTBEHHBIX HAYK.
OpraHn4eCcKux XUMHYECKOE CTPOCHUE KaK MOPANOK COEAUHEHHS aTOMOB B MOJIEKYJE COIVIACHO WX BAaJECHTHOCTH.
BELICCTB OcHOBHBIE NTOJIOKEHUSI TEOPUM XMUMHUUYECKOTO CTPOEHUsl OpraHudeckux coeauHeHuii A.M. bytieposa.

VYriepoaHslid CKeNeT OPraHUYeCKOW MOJIEKYJIbl. 3aBUCHUMOCTbH CBOMCTB BEHIECTB OT XHUMHUYECKOTO

CTpOEHUS MOJIEKYJl. MI30Mepus U U30MepHl. 2

[Tonstue o <¢yHkumoHampHOW rpynme. Pamukan. IlpuHmmnbel KiaccuUKauUd — OPraHUYECKHX

coequHeHUN. MexnyHapoiHas HOMEHKJIATypa W INPUHLUIBI HOMEHKJIATYpbl OPraHU4eCKHUX

coenuaeHuii. [lonsTre 00 a3oTconep)KalMX COCAMHEHHUSIX, OWOJIOTMYECKH AaKTHBHBIX BEIIECTBAX

(yriaeBogax, kupax, OeiaKax M Jp.), BBICOKOMOJEKYJSPHBIX COECIUHEHUSAX (MOHOMEp, MOJIMMED,

CTPYKTYpPHOE 3B€HO)

IIpakTHyeckne 3aHATHA 2

HomeHknaTtypa OpraHM4eCKMX COEIMHEHHH OTIENbHBIX KJIACCOB (HACBHIIICHHBIE, HEHACBHINICHHBIE U

apoOMaTHYECKHE YTIIEBOJOPOAbI, COUPTHI, (PEHOJIbI, AJIbJIETH/Ibl, KETOHbI, KAPOOHOBbIE KHUCIOTHI U JIp.)

CocraBieHne MOJHBIX U COKpAIEHHBIX CTPYKTYPHBIX (DOPMYS OpPraHWYECKMX BEIIECTB OTAEIbHBIX )

KJIACCOB, HCIIOJIb3YS MX Ha3BaHUS MO CUCTEMAaTHUYeCKON M TPUBUAIBHONM HOMEHKIIAType (STHIIEH,

alleTWsIeH, TIHLEepuH, (eHomn, (GopMalbleru, YKCycHas KHCIOoTa, TNMUIUH). Pacdersl mpocreifiieit

dbopMyIbl OpraHu4ecKoi MOJIEKYJIbI, HCXO/I U3 3JIEMEHTHOT0 cocTana (B %)
Tema 4.2. OcHOBHOE coJiep:KaHue 12 OK 01
CaoiicTBa Teopernueckoe ofyqenue 6 OK 02
OpraHn4eCKUX OU3NKO-XUMHUYECKHE CBOWCTBA OPraHUYECKUX COEIMHEHUN OTAENbHBIX KiIaccoB (0COOEHHOCTU OK 04
COCTMHEHUIKO KJIaccu(UKalui 1 HOMEHKJIATYpbl BHYTPH KJIacca; TOMOJIOTHYECKHHA psia U oOmiast popmylia; n30Mepus; K 1.2

buznyecKkue CBOMCTBA; XUMHUYECKHE CBOMCTBA; CIIOCOOBI MOTYUYEeHHS]):

— IpenenbHbIE YITIEBOAOPOb! (AIKaHbl M IMKJIOAIKaHbl). ['OpeHHe MeTaHa Kak OAMH M3 OCHOBHBIX

UCTOYHUKOB TEIJIa B IPOMBIIIJICHHOCTH U ObITY. CBOWCTBA MPUPOAHBIX YIJIEBOAOPOI0OB, HAXOXKAECHUE B 2
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IPUPOJIE U IPUMEHEHHUE AJKAHOB;
— HenpeJeNnbHble (AIKEHbI, AJKUHBl M aJKaJWEHbl) U apOMaTHYECKHE YriieBoAopoasl. ['opeHue
alleTUJIeHa KaK UCTOYHUK BBICOKOTEMIIEPATYPHOI'O IJIAMEHHU JJIsl CBAPKU U PE3KU METAJIOB

— KHCJIOPOCOAEPIKaIINe COeTMHEHHS (CITUPTHI U (PEeHOIIBI, KapOOHOBBIE KHCIOTHI M A(PHUPHI, aTbICTUIbI
U KETOHBI, JKUPBI, yriaeBozbl). [lpakTHueckoe NpUMEHEHHE ATWICHIJIMKONS, TJIHLEpuHa, (eHoua.
[Tpumenenne Gopmanmpaeruaa, ameTanbJeTHaa, YKCYCHOH KHCIOTh. MblIa KaK COJM  BBICIIMX
KapOOHOBBIX KHCIOT. Moromue CBOWCTBA MbLIa

— a3oTcoJepXKalle COEJUHEHUs (aMUHBI M AaMHUHOKUCIOTHI, Oesiku). BblcOKOMOJIEKysIpHbIE
COCIMHEHUS (CHHTETUYECKHE M OMOJIOTHYECKU-aKTHBHBIC). MOHOMEp, TOIMMEpP, CTPYKTYPHOE 3BEHO.
ITonumepusanus 3TUICHA KAK OCHOBHOE HAIIPABJIICHUE €10 UCII0JIb30BaHU.

I'eneTndeckas CBA3b MEXKYy KJIACCAMM OPTraHUYECKUX COCTMHEHHUN

IIpakTH4yeckue 3aHATHS

CBoiicTBa OpraHMYEeCKMX COEJUHEHUN OTHENbHBIX KJIACCOB (TpUBHAIbHA U MEXIyHapoJHas
HOMEHKJIaTypa, XUMUYECKHE CBOMCTBA, CIOCOOBI MOMyUeHUSs): MpeesibHble (AIKaHbl U UKIOAJIKAHBI),
HenpeieabHble (AIKEHBI, aTKUHBI U aJIKaJMEHbl) U apOMAaTUYECKHUE YIIIEBOJOPO/Ibl, CIIUPTHI U (hEHOJHI,
KapOOHOBBIE  KHUCIOTBI M  3(QUPbBI, aIbJErHAbl U  KETOHbl, AaMHUHbBI W  AMHUHOKHUCIIOTHI,
BBICOKOMOJIEKYJISIDHBIE COE€JUHEHMS. 3aJaHMs Ha COCTaBICHHME YPABHEHMM XMMUYECKUX pEakLUl ¢
y4acTUEM OPTaHWYECKUX BEIECTB HA OCHOBAHUM UX COCTaBa M CTPOCHHUS

KOHCYJIbTallHu

CaMocTosTenpHas pa60Ta

CocraBneHue cxeM peakuuid (B TOM 4YHCIE€ 10 MPEAJOKEHHBIM LENOoYKaM MPEBPALEHUI),
XapaKTepU3YIOIINX XUMUYECKHE CBOMCTBA OPTaHUYECKUX COEIMHEHUH OTAENBHBIX KJIacCOB, CIIOCOOBI
UX TIOJIy4eHHs M HaA3BaHUE OPraHUYECKUX COCIMHEHMM 110 TPUBHUAIBHOM WIM MEXIyHApOIHOMN
CHUCTEMaTUYECKOM HOMEHKJIATYype.
Pemienne mpakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUM HA CBOWCTBA OPraHUYECKHUX
COEIMHEHUH OTJENbHBIX KJIACCOB

JlabopaTopnasi paGora
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JlaGopaTopHast pabota “ XMMHUYECKHE CBOWCTBA CIIMPTOB M YKCYCHOW KHCIOTHI. CBOWMCTBa >KHPOB U
yTJ1eBOJIOB".

Tema 4.3. OcHoBHOe coJep:kaHue OK 01
Vnentupurains | Teopermueckoe obyuenue OK 02
OPTatMHieCiuX buooprannuecku uHeHus. llpumenenune u OuosOTMUECKas b BOJIOB. OKuHCIEHH OK 04
pPraHU4eCcKUue COEIHUHE pUMEHEHHE OJIOTHYECKasl pOJb YIIIEBOJO CIICHUE

BOHICCTB, 11X YIJIEBOJAOB — HCTOYHUK OSHEPrMM JKUBBIX oOpraHu3MoB. OONacTH NPUMEHEHUS aMHUHOKHUCIOT. OK 07
SHatelme u [IpeBpamenust OEIKOB MUIIM B OpraHu3Me. buonormyeckwe ¢ynkuum OenkoB. buonorndeckue IIK 1.2
ngMer e s (byHKLUY XUpOB. Posib oprannyeckoil XuMHUM B pelIeHnd Npo0sieM NHUILEeBOH 6e3011aCHOCTH
HIEJI;ISI)E;)(I)/I):[I;ITBGHHOFI Ponp opranmueckold XUMHHM B PEUICHHH TPOOJIEM SHEPreTHYEeCKON Oe30MacHOCTH, B Pa3BUTHU
ESTENLHOCTH MEJULMHEL, CO3AHUH HOBLIX MATEPUATIOB, HOBBIX HCTOYHUKOB SHEPriu (anbpTepHATUBHBIE HCTOYHUKH
HEIOBCKA sHeprum). OmacHOCTh BO3JEWUCTBHSA HAa JKUBbIE OpPraHU3Mbl OPraHUYECKHMX BEIIECTB OTICJIbHBIX

KJIaccoB (YIJIEBOAOPOAbI, CHUPTHI, (PEHOJNbI, XJIOPOPTaHUYECKUE MPOU3BOAHBIC, AIBJETUABI U Ap.),

CMBICI TTOKa3aTelis NpelelbHO JOMYCTUMON KOHIIEHTPauu

JlabopaTropHble 3aHATHUS

JlaGopatopHas pabora: “UaeHTndukanus opraHMuecKuX COeMHEHUHN OT/AeNbHbIX KIacCOB”

Nnentuduxanus opraHMueCKUX COeIMHEHUN OT/IENbHBIX KJIaccoB (Ha MpUMepe ajbAETUA0B, Kpaxmaa,

YKCYCHOH KHCJIOTBI, O€IKOB M T.I.) C HCIOJB30BaHHUEM UX (PU3MKO-XMMHUYECKUX CBOMCTB H

XapaKTepHBIX KauyeCTBEHHBIX peakumil. [leHarypauus Oenka mpu HarpeBaHuu. LIBeTHble peakuu

0enkoB.Bo3HUKHOBEHHE aHAIUTUYECKOTO CHUTHANAa C TOYKH 3pPEHHMS XUMHUYECKUX IpPOLIECCOB IPH

MPOTEKaHWU KaYeCTBEHHON PeaKIINH, TO3BOJISIONIEH HACHTUPUIIMPOBATH MPEASIOKEHHbIE OpraHUYECKHe

BEIIECTBA

CamocrostenbHas pabora
Kontpounas CrtpyKTypa 1 CBOICTBa OPraHUYECKUX BELLIECTB
pa6ora 3
Pazpea S. Kunernyeckue 1 TepMOANHAMHUYECKHE 3AaKOHOMEPHOCTH NPOTEKAHUSI XMMHYECKHX pPeaKIui
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CxkopocTthb
XAMUYCCKHX
peaKkuid.
XHUMHYECKOE
paBHOBECHE

OcHOBHOe coiep:KaHue

Teopernueckoe o0yueHue

CKOpoCTh peakliid, €€ 3aBUCUMOCTh OT Pa3IMYHBIX (DaKTOPOB: MPUPOABl PEAruPYIOLIUX BEIIECTB,
KOHLEHTPALlUU pearupyromux BeLIeCTB, TEMIEpaTypbl M IUIOUIAJM PEAKIHMOHHOW IOBEPXHOCTH.
TemnoBbie 3((HEKThl XUMUYECKUX peakUuid. DK30- U SHIOTEPMUUECKHE, PEAKIHH.

OOpatumocTh peakuuii. XHMHUYECKOE PaBHOBECME U €ro0 CMELIEHUE 0] JEHCTBUEM pa3IMYHbIX
(bakTOpoB (KOHIIEHTPALIMS PEareHTOB WU MPOIYKTOB PEaKIMH, IaBlIeHUE, TeMIepaTypa) Ui CO3AaHUs
ONTUMAIBHBIX YCIOBUN MPOTEKaHUs XuMudeckux mpoueccoB. [Ipunnun JlellaTenne

OK 01
OK 02
IIK...

IIpakTHyeckne 3aHATHA

Pemenue npakTHKO-OPUEHTUPOBAHHBIX 3aJaHUN Ha aHaIU3 (aKTOPOB, BIUAIOLNIMX HAa H3MEHEHUE
CKOPOCTH XMMHYECKON peakiuy, B T.4. C TO3UIMHI IKOJIOTUYECKHU 11€TIECO00Pa3HOT0 MOBEACHUS B OBITY
Y TPYZOBOM JEATEIBHOCTH B LIEISAX COXPAHEHHS CBOETO 3/I0POBbS U OKPYKAOLIEH IIPUPOTHON CPEIbI.
Pemienne npakTUKO-OPUEHTHUPOBAHHBIX 3aJaHMi Ha mnpumeHeHue npuHiuna Jle-llarense ams
HAXOXJ/ICHUs HAalpaBJICHUs CMELIEHHMs] paBHOBECHUS XHMHUYECKOM peaklUuh M aHaIu3 (PaKTopoB,
BIIMSIIOIIMX HA CMEILIEHUE XUMUYECKOI0 PAaBHOBECHS

OK 01
OK 02

CamocTosTenbHas pabora

Pazpea 6.

PacTBopbl

Tema 6.1.
Ilonsarue o
pacTBopax

OcHoBHOeE coaep:xaHue

Teopernueckoe o0yueHue

NN~

PactBopenne kak ¢usznko-xumuueckuii mpormecc. PactBopbl. CrocoObl MPHUTOTOBIEHHUS PacTBOPOB.
PactBopuMocTe. MaccoBas 101 pacTBOpPEHHOTrO BemecTBa. (CMBICT TMOKa3zaTens MpelebHO
JOIYCTUMON KOHIICHTPAIIUHU U €T0 UCIOJIF30BaHUE B OLIEHKE IKOJIOTHUECKON 0€30MaCHOCTH.

[IpaBuyia 3KOJIOTMYECKU 1€I€CO00pPa3HOro TMOBEJACHHUS B OBITY W TPYAOBOH JAEATEILHOCTH B LENSIX
COXPAHEHHUS CBOETO 3/I0POBbsI U OKPYXKAIOIIEH MPUPOJHON CPE/bl; OMACHOCTh BO3/IECUCTBUS HA KUBbIE
OpraHU3MBbl ONPEJICICHHBIX BEUIECTB.

OK 01
OK 02
OK 07
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Pemrenne IMPAKTUKO-OPUECHTHPOBAHHBIX PaCYCTHBIX SaﬂaHHﬁ Ha paCTBOPLI, UCIIOJIB3YEMEIC B OBITOBOM U
HpOI/I3BOl[CTBCHHOﬁ JACATCIIBHOCTH 4YCJIOBCKA

Tema 6.2. OcHoOBHOe cojiep:KaHue 2 OK 01
Hccnenosanne  [j1aGoparopubie 3ansTus 2 OK 02
CBONCTB JlaGopatopHas pabota «IIpuroroBieHue pacTBOPOB». OK 04
pactBopos [TpuroroBneHue pacTBOPOB 3aJaHHON (MaccOBOM, %) KOHLEHTpaluu (C MPaKTUKO-OPUEHTUPOBAHHBIMU ’ IIK 1.2

BOIIPOCAMU) U OIIPEeNIEHUE CPEIbl BOJHBIX PACTBOPOB.

Pemenue 3a1ay Ha IPUTOTOBIIEHUE PACTBOPOB

CamocrositenpHas padbora 2
IIpodeccuonanbHO-OpHEHTHPOBAHHOE co/lep:KaHMe (Co/lep:KaHue NPUKJIATHOI0 MOLY.JIs)
Paznen 7. Xumusi B ObITY M IPOU3BOACTBEHHON 1eATEILHOCTH Ye10BeKa 6 OK 01
Xumust B ObITY U _|OcHoBHOe conepikanue 6 OK 02
TIPOU3BOACTECHHOM Teopernueckoe o0yueHue 2 OK 04
ACATCILHOCTH Hogeliime 1ocTHXeHUST XMMUYECKON HAyKHW U XMMHYECKON TeXHOJOTuH. Ponb Xxumun B obecriedeHnn OK 07
HestoBexa HKOJIOTMYECKOM, SHEPreTUYEeCKON 1 MUIIEeBONW 0€30MacHOCTH, pa3BUTUN MeTUIMHBL. [IpaBuia noucka u )

aHau3a XUMHMYeCKOW HMHGQOpManMM U3 pa3IMYHbIX HMCTOYHUKOB (HayyHas W YydeOHO-Hay4Has

JUTepaTypa, CpeicTBa MaccoBoi nH(popmanuu, cetb HTEepHeT)

CamocrosTenbHas pabora 3

IIpakTHYeckue 3aHATHSA

[Touck u aHanmu3 KeHCOB O NMPUMEHEHHMH XMMUYECKHUX BEIIECTB M TEXHOJOTMH C ydeToM Oymaymiei

npoecCHOHANBbHOM ~ NIEATENbHOCTH MO  TEeMaM:  BaKHEWIIME  CTPOUTEIbHBbIE  MaTepHabl,

KOHCTPYKLIMOHHBIE ~MaTe€pHallbl, KpacKW, CTEKJIO, KEpaMUKa, MaTepuanbl s DJIEKTPOHUKH, 4

HaHOMAaTepHalibl, TEKCTHJIbHbIE BOJIOKHA, HCTOYHUKHA DSHEPTUU, OpraHUYecKHe U MUHEpajbHbIE

yoOpeHus, IeKapCTBEHHBIE BEIIECTBA, OBITOBASI XUMHUSI.

3amura:lIpencrapnenne pe3ynbTaToOB penieHUs KeicoB B (hopMe MIUHHU-IO0KIIAA C TIPe3eHTaInen

IIpome:kyTouHasi aTTecTanus 1o AUCHHUILIMHE (324eT) 2

Bcero 72
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3. VCJIOBUS PEAJIM3ALIAM ITPOTPAMMBI OBIIIEOBPA3OBATEJIBHOM
TACIATLITAHBI

3.1. TpeGoBaHusA K MUHMMAJILHOMY MAaTEPHAJIbHO-TEXHHYECKOMY 00ecne4eHH 0
Jis peanuzanuy TpOTpaMMbl AMCUUIUIMHBL JIOJDKHBI OBITH TPEIyCMOTPEHBI CIETYIOLIHE
CrenManbHbIe MOMEUICHUs: y4eOHbI KaOMHET XUMHUH U/WIH y4eOHOM XMMUYIECKOH 1Tab0paTOpHH.

ObopynoBanue ydeOHOro KaOMHeTa (HarIAgHBIE TOCOOMS): HAOOPBI IAPOCTEP>KHEBBIX
MoOJIeJIel MOJIEKYJ, MOJEIN KPUCTAUINYECKUX PEIIETOK, KOJUIEKIIMU MPOCTBIX U CJIOKHBIX BEILECTB
W/WIIN KOJUIEKLIMU TIOJMMEPOB; KOJUIEKIIMS TOPHBIX IIOPOA U MUHEPAJIOB, Tabnuua MeHeneesa.

TexHuueckue cpeacrBa oOy4deHHs: KOMIIBIOTEP C YCTPOMCTBAMM BOCIIPOM3BEJCHMS 3BYKa,
MYJIbTUMEINA-IIPOEKTOP € IKPAHOM, MYJIbTUMEAUHHAS 10CKa.

OO6opynoBanue mnabopaTopuu M pabouux MeCT J1abopaTopuu: MEH3YpKH, IHMIIETKU-
KaIeJbHUIIbl, TEPMOMETPbI, MUKPOCKOII, JIYIbl, IPEIMETHbIE U NOKPOBHBIE CTEKJIA, MJIAHILETHI AJIs
KareJlbHBIX peakiuii, GuibTpoBaigbHas Oymara, MPOMBIBAJIKH, CTEKJISTHHBIE MPOOUPKHU, PE3UHOBBIC
npoOku, (oHAPUKH, HAOOP PEAKTUBOB, CTEKIIIHHBIC IMMAJOYKH, IITATHUBBI JUISI MPOOHUPOK; MEpHBIC
LWIMHJIPBI, BOPOHKU CTEKJISIHHBIE, BOPOHKU JAenuTeNbHble nununapudeckue (50-100 mi), cTynku c
necTukoM, (ap@opoBble YaIIKM, NUHLETH, (UIBTPHI OyMmaXkHbIE, BaTa, MapJjs, 4acoBble CTEKJa,
3JIEKTPOIUIUTKHU, J1a0OpaTOpHbIE IITATUBBI, CIUPTOBBIC TOPENKH, CIIUYKH, MPUOOp AJIs MOJy4YEeHHUs
ra3oB (WM NpoOUpKa C Ta300TBOHOM TPYOKOii), AeprkaTesn uis NPOOUPOK, CKISIHKH JJIS XpaHEHUs
PEaKTHBOB, pa3IaTOYHBIC JIOTKH;, XUMHUYeckue ctakaHbl (50, 100 u 200 mur); mmarenu; MHHICTHI;
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 tutpoBanus (50 u 100 mi); MHAMKATOpPHBIE MOJOCKHM Ui omnpexaeneHus pH u cranpaptHas
MHAMKATOpHAs IIKaJa; YHUBEPCAJIbHBIM UHIMKATOp; nuneTku Ha 1, 10, 50 mu (umm go3zarops! Ha 1, 5
u 10 mi), GropeTKH JUIsl TATpOBaHus, MeauuuHckue mnpuisl Ha 100—150 M, nabopaTopHble n/niu
aHaUTHYeCKUe Bechbl, pH-MeTpsl, CymmibHbIN mKad, 1 Ap. 1adopaTopHOE 000pyA0BaHHE.

3.2. UuopmanuonHoe odecrieuenne o0yyenus. IlepeyeHb pekoMeHyeMbIX YUeOHBIX H3/1aHMIA,
HNHuTepHeT-pecypcoB, AONOJIHUTEIbHOM JUTEPATYPHI
OcHoBHasl IuTeparypa:

Ne i/t | Uctounnk

lNabpuensa, O. C. Xumus : 10-ii knacc : 6a30BbIi ypoBeHs : yueOnuk / O. C. ['abpuernsiy,
N. T'. Octpoymos, C. A. CrnagkoB. — 7-e u3f., crep. — Mocksa : [Ipocsemienue, 2025.
— 128 ¢. — ISBN 978-5-09-120190-1. — TekcT : anekTpoHHbI# // JIaHb : 3JIeKTPOHHO-
6ubnuoreuynas cuctema. — URL: https://e.lanbook.com/book/473033 (nara obparieHus:
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 : 2neKkTpoHHbIH // JIaHb : 37IeKTPOHHO-
oubnmoteunas cucrema. — URL: https://e.lanbook.com/book/408668 (mata oOparieHus:

27.01.2025).

Andunorenora, HW. B. Xumusi : y4eOHMK W TPAKTUKyM IS CPEIHETO
npodeccuonansHoro obpasosanus / M. B. Audunorenona, A. B. babkos, B. A. [Tonkos.
— 2-e u3A., ucnp. u gon. — Mocksa : MUzparensctBo HOpaitt, 2025. — 291 c. —
(ITpodeccuonanproe obOpazoBanme). — ISBN 978-5-534-11719-6. — Teker
anekTpoHHBId  //  OOpazoBarenpHass 1wiatdopma  HOpaitt  [caiit]. —  URL:
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https://www.urait.ru/bcode/562501 (mara 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.
[TonkoBa, A. B. babkoBa. — 14-e u31. — Mocksa : U3narensctBo HOpaiit, 2025. — 236
c. — (IIpodeccuonansnoe obpazoBanue). — ISBN 978-5-534-09475-6. — Tekcr :

anekTpoHHbId //  OOpazoBarenpHas 1iatdopma  IOpaiir  [caiit]. —  URL:
https://www.urait.ru/bcode/561208 (nata oopamenus: 27.01.2025).

2 [lepbakos, B. B. Heopranudeckast xumusi. Bonpocs! u 3agaun : y49eOHUK JJIsi CPEAHETO
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 xumust. COOpHUK 3aaHUN ¢ TIPUMEpPaMH PEIICHUH : ydeOHOoe

nmocobue s cpeanero mpodeccuonanpHoro obpasoanus / 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 //  OOpa3zoBarenbHas minatgopma HOpait [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 "CnytHuk+", 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 mneuatnHoit Bepcunm 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.
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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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