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1. OBIIIASI XAPAKTEPUCTHUKA PABOYEN ITPOT'PAMMBI
OBIIIEOBPA30BATEJIBHOM JUCHUILIAHBI «XUMUS»

1.1. MecTO AUCHUILINHBI B CTPYKTYpe OCHOBHOI Npo(eccHOHATIBLHON 00pa3oBaTeIbHOM
NPOrpaMMblI

OO0meoOpa3zoBarenbHas JAUCHUIUIMHA «XUMHS» H3ydaeTcs Ha 0a30BOM YpOBHE B
00111e00pa30BaTeIbHOM IMKJIE€ Y4eOHOro IJjaHa OCHOBHOM 0Opa3oBaTeNbHONW MporpaMmbl IO
npodeccun 15.01.32 OnepaTop CTaHKOB C MPOTPAMMHBIM YIIPABICHUEM.

1.2. Heau 1 miiaHupyemMblie pe3yabTAaThbl 0CBOCHUS IUCIUIIIUHbI

1.2.1. leau v 327244 AUCUUIJIMHBI

Ilenp: PopMHupOBaHHE Yy CTYICHTOB IIPEACTaBICHUS O XHMHMYECKOM COCTaBIIOIIECH
€CTECTBEHHO-HAYYHOM KapTUHBl MHpa KaK OCHOBBI TPHUHSTHS pEHICHUH B JKU3HEHHBIX W
IIPOU3BOJICTBEHHBIX CUTYalUsIX, OTBETCTBEHHOT'O IOBEJCHUS B IPUPOJHON Cpefe.

3agaum IMCHUILIMHBI:

1) chopmupoBaTh MOHMMAaHHE 3aKOHOMEPHOCTEH MPOTEKAHHS XMMHMYECKUX MPOILECCOB U
ABICHUM B OKpyXarolled cpeae, UEJOCTHOW HAayyHOM KAapTUHBI MHpPA, B3aUMOCBSI3U H
B3aMMO3aBHCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHS COCTaBIATH (POPMYSBI HEOPraHWYECKHX M OPraHMYECKUX BEUIECTB,
YpaBHEHUS XUMHUYECKHX pEaKUUid, OOBICHATH HMX CMBICI, HHTEPIPETUPOBATH PE3YJIbTAThI
XUMHUYECKHUX IKCIIEPUMEHTOB,

3) chopmupoBaTh HABBIKM IPOBEACHUS TMPOCTCUITNX XUMHUYECKUX IKCIEPUMEHTATBHBIX
UCCIIEIOBAaHUN C COOIII0/IEHHEM TpaBUII O€30IaCHOTO OOpallleHHs C BEIIECTBaMH U J1aOOpaTOPHBIM
o0opynoBaHuEM;

4) pa3BUTh yYMEHHUS HCIIOJIb30BaTh WH(OPMAILIMI0O XMMHYECKOTO XapaKTepa W3 pa3iHuHbIX
HMCTOYHHMKOB;

5) chopMupoBaTh YMEHHSI POTHO3UPOBATH MOCIEACTBUS CBOEH ACSITENFHOCTA U XUMHUECKUX
MPUPOHBIX, OBITOBBIX U MTPOU3BOJICTBEHHBIX MPOIIECCOB;

6) chopMHupoBaTh NOHMMAHUE 3HAUUMOCTH JOCTH)KEHUH XUMHUYECKOW HAyKU U TEXHOJOTUI
JUISL pa3BUTHS COLIMATILHOM U ITPOU3BOJCTBEHHOMU cdep.



1.2.2. [lnanupyemple pe3yjabTAaThl 0CBOeHNsI 0011e00pa3oBaTebHOH JUCHUILIUHBI B c00TBeTCTBHH ¢ PT'OC CIIO u Ha ocHoBe PT'OC COO

Koax 1 HamMeHOBaHHe
(popmupyembix
KOMIIeTeHIIU I

Hﬂaﬂl/lpyeMbIe pe3yabTaTbl 0CBOCHUA JUCHUIIMHBI

O6mme!

JMcuMILIMHAPHbIE’

OK 01. Beibupats crioco0bt
perieHus 3a1a4
poheCCUOHATBHOMN
ACATCIIBHOCTH MPUMCHHUTEIILHO
K Pa3IHYHBIM KOHTEKCTaM

B yacTu TPyA0BOr0 BOCIMTAHUA:

- TOTOBHOCTH K TPYIy, OCO3HaHWE IICHHOCTH MacCTEepCTBa,
TPYIOIO0HE;

- TOTOBHOCTh K aKTHBHOM JEATCIHHOCTH TEXHOJIOIHYECKOH U
COIMANTLHOW HATPaBICHHOCTH, CIOCOOHOCTh MHUIUUPOBATH,
IUIAHUPOBATh M CAMOCTOSITCIBHO  BBIMONHATH  TaKyIO
JIeATEeIbHOCTD;

- UWHTEpeC K pa3IudHbM cdepaM TpodeCCHOHATEHON
JICATEIbHOCTH,

OBJaneHue YHHUBEpCAJIbHBIMH
MO3HABATEJIbLHBIMH JeHCTBHAMM:

a) 0a30Bble JJOTHUYECKHE AeiicCTBHS.

- CaMOCTOSTENIbHO (OPMYJIMPOBAaTh U  aKTyaJIM3UPOBATh
po0JieMy, pacCMaTPUBATh €€ BCECTOPOHHE;

- YCTaHABJIMBATh CYIICCTBEHHBIH MPU3HAK WJIK OCHOBAHUS IS
CpaBHEHUs, Ki1accu(uKauy 1 0000IIeHUS;

- ONpeAeNATh LEIH JCITeIbHOCTH, 33JlaBaTh IMapaMeTpbl W
KPUTEPHHU UX JTIOCTHIKCHUS,

yueOHBIMU

- BBIABJIATH 3aKOHOMCEPHOCTHU nu MMPOTHUBOPCHUUA B
paccMaTpuBACMBIX SABJICHUAX,

- BHOCHUTb KOPPEKTHUBBI B JCATCIBHOCTH, OLICHUBATH
COOTBCTCTBUC  PE3YJIbTATOB  LCJIAAM, OLCHUBATH pPUCKHU
HOCJ'IC)_'[CTBI/Iﬁ ACATCIIBHOCTH,

- pa3BUBaTb KpPCATHBHOC MBINUICHHUEC IIpU PCUHICHUN

JKU3HEHHBIX MPOOIIeM
0) 0a30BbBIE MCCJIe0BATENbCKUE AeHCTBUS:

- BIQJETh CHCTEMON XHMHYECCKMX 3HAHUH, KOTOpas BKIIOYACT:
OCHOBOIIOJIAraloIINe IOHATHSA (XUMHYCCKHH DJIEMEHT, aTOM,
JNIEKTPOHHAsE 000JI0YKa aroma, S-, p-, O-3JEKTPOHHBIC OpOHTAIH
aTOMOB, WOH, MOJIEKYJa, BAJCHTHOCTb, 3JIEKTPOOTPHUIIATEILHOCTD,
CTEICHb OKHCJICHUS, XUMHUECKasi CBs3b, MOJb, MOJIIPHAsS Macca,
MOJISIPHBIA 00BEM, YTIIEPOIHBIA CKeNeT, QYHKIIMOHATBHAS TPYIIa,
panukai, U30MEpHUs, U30MEpbl, TOMOJOTHUUYECKUN psJl, TOMOJIOTH,
YIJIEBOJOPOIBI, KHUCIOPOJ- W a30TCOJCPIKAIIUE COCTUHCHUS,
OHMOJIOTHYECKN aKTHBHBIE BellecTBa (YIIIEBOABI, >KHUPBI, OCIKH),
MOHOMED, IOJMMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIC

COCIMHCHMSI, KPUCTAIUIMYECKAss pPEIIeTKa, THUIBl XUMHYECKHUX
peakuuit (OKHCITUTENTFHO-BOCCTAHOBHUTEIHHBIE, 9K30-H
SHIOTEPMUYECKHE, peakIuu HMOHHOTO  O0MEeHa), pacTBOp,

SIEKTPOIUTHI, HEAICKTPOIMTHI, dJECKTPOIUTHICCKAS JTUCCOIIHAIIHS,
OKHUCJIUTENb, BOCCTAHOBUTENb, CKOPOCTb XHMHYECKOM peakluu,
XUMHYECKOE PABHOBECHUE), TEOPUHU U 3aKOHBI (TEOPHUS XUMHUIECKOTO
cTpoeHHust opranmdeckux BemiectB A.M. bytneposa, Teopus
SIEKTPOJUTUYECKON Auccouuanuy, nepuoanueckuil 3zakon .M.
MenzeneeBa, 3aKOH COXpaHEHHS MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XUMUH, (DAKTOIOTHUECKHE CBEACHUS O
CBOMCTBax, COCTaBe, MOJIYYCHHH M OE30IIaCHOM HCIIOJIb30BaHUHU
BOXHEHIINX HEOPraHUYECKUX U OPTaHMYECKUX BEIIECTB B OBITY U
MPaKTUYECKON AESITENIbHOCTH YEJIOBEKA;

- yMETh BBIABIATH XapaKTepHbIC TPU3HAKH W B3aUMOCBS3b
WU3YYEHHBIX MOHSATUHN, MPUMEHSATH COOTBETCTBYIOIIME MOHATUS TIPU
OMHUCAHUHM CTPOCHUSI U CBOMCTB HEOPraHUYECKUX U OPTaHUYECKUX
BEIIECTB M WX MPEBPAIICHUI; BBISBIISATh B3aHMOCBS3b XUMHUYECKUX

! YKa3bIBalOTCA IMYHOCTHBIE U MeTanpeaMeTHble pe3yabTaTbl 3 ®rOC COO (B nocnegHelt peaakLmm ot 12.08.2022) 8 oTrnaronbHo popme, dopmupyemble 06LLe06pa3oBaTeNbHOM

ANCUUNANHON
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- BIIAQJCTh HaBBIKAMU Yy4eOHO-HCCIENOBATENCKOM W
MIPOCKTHOM NEATEIHFHOCTH, HABBIKAMH Pa3peIIeHUs IpooIIeM;
- BBISBJIATE MPUYUHHO-CIIC/ICTBEHHEIC CBSI3U u
aKTyaJIU3UpPOBaTh 3aJady, BbIIBUTaTh TUNIOTE3Y €€ PELICHUS,
HaxOIWTb  apryMEHThl Uil  JOKa3aTelbCTBA  CBOMX
YTBEPKJICHUM, 33/1aBaTh MapaMEeTPhl U KPUTEPUHU PEIICHUS;

- aHAJIM3MPOBATH INOJYYEHHBIE B XOJE PEUIEHUS 3aJauyu
pe3ynbTaThl, KPUTHYECKHM OLEHUBATh HUX JOCTOBEPHOCT,
MIPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBUSX;

- YMETh TMEPEHOCUTh 3HAHUSA B TIO3HABATEIBHYIO H
MPAKTHYECKYIO O0JIACTH KU3HEACATSIHLHOCTH;

- YMETh HHTETPUPOBATh 3HAHMSI U3 PA3HBIX NPEAMETHBIX
obuacTeii;

- BBIIBUTaTh HOBBIC WJCH,
MOAXOMbI U PELICHUS;

- CIIOCOOHOCTE UX HCIIOJIL30BAHUS B IO3HABATEILHON U
COLMAIIbHOW MPaKTUKE

npeajiaraTb OpUIMHAJIbHBIC

3HAHWI C TMOHATHUIMH u
€CTECTBEHHOHAYYHBIX IIPEIMETOB;
- YMETh HCIOJIb30BaTh HAUMCHOBAHUS XUMHUYECKUX COCTUHEHUU
MEXIYHApOAHOIO COI03a TEOPETUUYECKOM M MPUKIAJIHOW XUMHUH U
TPUBHATILHBIC HAa3BaHUS BAXHEHIIMX BEIICCTB (STHIICH, alleTHJICH,
mmnepuH, (eHoin, GopManbaerul, yKCyCHas KHCIOTa, TIUIUH,
yrapHbI Ta3, YIJEKUCIBIA Ta3, aMMHaK, TrallleHas W3BeCTb,
HeramieHasi W3BECTh, IHThEBAs CO/Aa M JPYTUX), COCTABIATH
(hopMyITbI HEOPTAHWYECKUX W OPTraHUYECKHX BEIIECTB, YPaBHEHUS
XUMHUCCKUX PEaKIMi, OOBICHATH WX CMBICHI, IOJITBEPKIAThH
XapaKTEPHbIE XMMUYECKUE CBOMCTBA BEUIECTB COOTBETCTBYIOLIUMU
SKCIEPUMEHTAaMH U 3alUCAMU YPABHEHUI XUMUUYECKHUX PEAKLIUMI;

- YMETh YCTaHaBJINBATh MPUHAIIICKHOCTD H3YYCHHBIX
HEOPraHWYECKUX M OpPraHWYECKUX BEIIECTB K ONPEIEICHHBIM
KJIaccaM W TpyIIlaM COCOUHEHUM, XapaKTepu30BaThb UX COCTAB U
BOKHEHIINE CBOMCTBA; ONPENENATh BHUABl XUMUYECKUX CBS3€d
(koBaneHTHasi, WOHHAs, METAJUTMYECKas, BOJOPOMIHAS), THIIBI
KPUCTAJUIMYECKUX  PELIETOK BCIIIECTB; KJIacCH(PHUIIMPOBATH
XUMUYECKUE PEAKLIUU;

- copMmupoBaTh MPEACTABJICHUSA: O XUMHYECKON COCTABJISIOIICH
€CTECTBEHHOHAYYHOU KapTUHBI MHpa, POJIM XHMHH B TO3HAHUU
SIBIICHUH TIPUPOJIBI, B (HOPMUPOBAHWU MBIIUICHUS H KYJIbTYPHI
JUYHOCTH, €€ (PYHKIIMOHAJILHOW TPaMOTHOCTH, HEOOXOIUMOM st
pEUICHUs TPAKTUYECKUX 3aJlad W SKOJOTMYECKH OOOCHOBAaHHOIO
OTHOLIEHUS K CBOEMY 370POBBIO U MIPUPOIHOU Cpee;

- yMeTh MpPOBOAMTH PACYEThl 10 XUMHUYECKHM (opMmyliaM U
YPaBHEHUSIM XMMUYECKUX PEAKIUi C MCIIOJIb30BaHUEM (DHU3UICCKUX
BEIIMYUH, XapaKTEpU3YIOLIUX BELIECTBA C KOJUYECTBEHHOU
CTOPOHBI: MacChl, oOOBeMa (HOpPMaJbHBIE YCJIOBUS) Ta30B,
KOJIMYECTBA BEIECTBA; HMCIIOIB30BaTh CHCTEMHEBIC XHUMHUYCCKHUC
3HaHUS JUISI TPUHSTHS PEIMIeHWA B KOHKPETHBIX KU3HEHHBIX
CUTYallUsIX, CBA3AHHBIX C BEIIECTBAMU U UX IPUMEHECHHEM

npeaACTaBICHUAMU ApYyrux

OK 02. Mcnonp30BaTh
COBpPEMEHHBIE CPEICTBA
IIOKMCKA, aHaJIN3a U
HUHTEpIIpETalui HHOOPMAIIUH

B 00s1acTH IEHHOCTH HAYYHOT0 TO3HAHMS:

- c¢(hOpMHUPOBAHHOCTH MHUPOBO33PCHHS, COOTBETCTBYIOIIECTO
COBPEMEHHOMY YpPOBHIO Pa3BUTHS HAyKH W OOIIECTBEHHOM
MIPaKTHKH, OCHOBaHHOTO Ha Jranore KYJBTYP,

- YMeThb IUTAaHWPOBAaTh W BBHINONHITh XMUMHUYECKUH OSKCIIEPUMEHT
(TmpeBpaieHus OpraHIECKUX BEMIECTB PU HAIPEBAHUH, TTOJTYICHUE
STWJICHA W HU3YYCHHE €ro CBOMCTB, KAuE€CTBEHHBIC DPEAaKIUU Ha
aNbJIETu/Ibl, Kpaxmall, yKCYCHYIO KHCIIOTY; A€HaTypaIlis OeIKOB IpH
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1 nHGOPMAITMOHHEIE
TEXHOJIOTHH JIJISI BBITIOJTHEHHSI
3a1a4 npodeccoHaIbHON
JIESATEIIbHOCTH

CIIOCOOCTBYIOIIIETO ~ OCO3HAHUIO
HOJUKYJIBTYPHOM MHDE;

- COBEPIICHCTBOBAHHE SI3BIKOBOM U YMTATEIbCKOW KYJIBTYPHI
KaK Cpe/ICTBAa B3aUMOJICHCTBHS MEKIY JIIOABMHU M MO3HAHUS
MHPA;

- OCO3HAHHUEC IIEHHOCTU HAy4YHOIl JIESATEIbHOCTH, TOTOBHOCTh
OCYHIECTBISITh ~ MPOCKTHYHD W HCCJIEIOBATEIbCKYIO
JeATeNbHOCTh HHANBHYAILHO U B TPYIIIIE;
Osaanenue YHUBEPCATbHBIMHU
N03HABATEIbHBIMH J€fiCTBHSIMH:

B) pa6oTa ¢ uH(popManUeii:

- BJIaJICTh HaBBIKAMH MOTYyYCHUS HH()OPMALINH U3 HCTOYHHKOB
pa3HbIX THUIIOB, CAMOCTOATCIBHO OCYHICCTBJIIATL IIOUCK,
aHaln3, CUCTEMAaTH3alUI0 M HMHTEPHpETanrio UHPOpMaIH
Pa3IMYHBIX BUIOB U ()OPM IIPEICTaBIICHNUS;

- co3laBaTb TEKCThl B pa3IMYHBIX (opMmMaTax ¢ ydeToMm
Ha3HA4YCHUs MH(OPMAIIMU U IICJIEBOM ayJIUTOpHUHU, BbIOHpast
ONITHMAJIBHYIO (hOpMY MPEACTABICHUS U BU3YaIH3aLIH;

- OLICHMBATh JOCTOBEPHOCTb, JISTUTHMHOCTH MH(OpPMAIIHH, ee
COOTBECTCTBUEC IMPABOBBIM U MOPAJIbHO-3TUYCCKUM HOpMam,

- WCIOJB30BaTh  CpeAcTBA  WH(GOPMALMOHHBIX U
KOMMYHHKAIIMOHHBIX TEXHOJIOTHH B PEIICHUN KOTHUTHBHBIX,
KOMMYHUKAaTHUBHBIX u OpraHu3alMOHHBIX 3a1a4 C
coOmojeHrneM  TpeOOBaHMH  DPrOHOMHUKH,  TEXHHUKH
0€30I1acCHOCTH, THTHEHBI, PeCypcoCcOepeKEeHUs], PABOBBIX U
ITUYECKHX HOPM, HOPM HH(OPMALIMOHHOI 0€30MaCHOCTH;

- BJIa€Th HaBbIKaMHU PACIIO3HABaHUA U 3allIUThI
uH(popMaLH, HHPOPMAIIMOHHOH OE30ITaCHOCTH JIMYHOCTH;

CBOCTO MCCTa B

yueOHbIMU

HarpeBaHMH, I[BETHBIC pEAKIUH OEJKOB; IPOBOJHUTH PEAKIUH
HOHHOTO OOMEHa, OmNpenensiTb Cpeay BOAHBIX PacTBOPOB,
KayecTBEHHBIE PeaKlUU Ha Cynb(dar-, kapOOHAT- U XJIOPUA-aHHOHBI,
Ha KaTUOH aMMOHHUSI; PelIaTh SKCTIEPUMEHTAIbHBIE 33/1a4H 110 TEMaM
"Mertamtel" 1 "Hemeramisl'") B COOTBETCTBHH C MPAaBHIAMU TEXHUKH
0e3omacHOCTH MpH OOpalleHUH C BEIeCTBaMH W J1a0OpaTOPHBIM
00OpyIOBaHHEM;  NPEACTAaBIATH  pe3yiabTaThl  XUMHUYECKOIO
JKCTIEpUMEHTa B (hopMe 3amucu ypaBHEHHH COOTBETCTBYIOIINX
peaknuii 1 (OpMyIHPOBATH BHIBOJBI HA OCHOBE 3THX PE3YJIbTATOB;

- YMETh aHAIM3UPOBATh XUMHUYECKYIO MH(POPMALHUIO, TOITy4aeMylo
73 Pa3HBIX HCTOYHHKOB (CPEICTB MacCOBOW HWH(OpPMAINU, CETh
WnTepHet u npyrue);

- BJIaJICTb OCHOBHBIMHU METOJAMHM HAYYHOI'0 MO3HAHHWA BCILICCTB U
XUMUYECKUX SBICHUH (HaOnroleHne, W3MEpeHHe, JKCIEPHUMEHT,
MOJIETTUPOBAHUE);

- YMCETb MNPOBOAUTL PACUCTBI IO XUMHYCCKUM q)OpMyJ'IaM u
YpaBHCHUAM XUMHYCCKUX peaKuHﬁ C UCIIOJIB30BAHUEM (I)I/I3I/I'—I€CKI/IX
BEJIMYMH, XapaKTEPU3YIOIIMX BEHIECTBA C  KOJIMYECTBEHHOM
CTOPOHBI: Macchl, oObeMa (HOpMaJbHBIE YCIOBHS) Ta30B,
KOJIMYECTBA BEIIECTBA; MCIOIb30BATh CHUCTEMHBIE XHUMHYECCKHE
3HaHMS JUId TIPUHSATHS PEIICHWH B KOHKPETHBIX IKM3HEHHBIX
CHUTYAIMsX, CBI3aHHBIX C BEIIECTBAMHU M MX IIPUMEHEHUEM

OK 04. Db dextnBaO
B3auUMOJICHCTBOBAThL U
paboTaTh B KOJUIEKTHUBE U
KOMaH/IC

- TOTOBHOCTb K CaMOpa3BUTHIO,
CaMOOIIPEEIEHUIO;

-OBJIaJICHUE HaBBIKaAMU y4e0OHO-UCCIIeI0BATENbCKOM,
MPOEKTHOM U COLUATIBHOU JIEATEIIbHOCTH;

OBiajeHUe YHMBEPCAJIbHBIMM  KOMMYHUKATHBHBIMH
JeHCTBUSIMH:

0) coBMecTHAasI 1eITeJILHOCTD.

CaMOCTOATCIIBHOCTH U

- YMETh IUIAHMPOBATh U BBINOJHATE XMMHUYECKUH SKCIEPUMEHT
(TpeBpateHus OpraHNYeCKIX BEMIECTB IPU HarPEBAHHUH, TTOTyIEHUE
STHJIEHA U U3y4Y€HHE €ro CBOMCTB, KAaueCTBEHHBIC pEAaKIUM Ha
aNbJIEru/Ibl, Kpaxmall, yKCYCHYIO KHCIIOTY; A€HaTypaIus OeIKOB IpH
HarpeBaHUY, LBETHBIC pEaKIUM OEJIKOB; INPOBOAUTH pEaKLHUU
HOHHOTO O0MEHa, ONpe’essTh Ccpely BOOHBIX PpacTBOPOB,
KayecTBEHHbIE PeaKLU Ha Cynb(dar-, kapOOHAT- U XJIOPUA-aHHOHBI,
Ha KaTMOH aMMOHMS; PEIIaTh SKCIIEPUMEHTAIBHBIEC 3a1a49H 110 TEMaM
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- TIOHUMaTh ¥ HWCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW H
WHAWBHTyaTbHOU PaOOTEHI;

- T[pUHUMATh  IIeIM  COBMECTHOM  JeATENbHOCTH,
OpraHU30BHIBATH W KOOPJWHUPOBATH JICUCTBUSI 1O €€
JIOCTH)KEHUIO: COCTaBJISITh IUIaH ACHCTBHM, pacupenensiTh
POJIU ¢ YYETOM MHCHHI YYaCTHHKOB OOCYKIaTh Pe3yIbTaThl
COBMECTHOH paboTHI;

- KOODAWHHPOBATH M BBINIONHATH paboOTy B YCIOBHUSX
peasbHOTrO, BUPTYaIIbHOTO " KOMOMHHAPOBAaHHOTO
B3aUMOJICUCTBHUS;

- OCYIIECTBJIATH TO3UTUBHOE CTpPATETHYECKOE IOBEICHUE B

pa3IMYHBIX  CHTyallUAX, TMPOSBIATH  TBOPYECTBO U
BOOOpakeHHe, ObITh MHUITUATUBHBIM

OBianenue YHHBepCAIbHLIMU peryJsiTUBHbIMH
JeHCTBUSIMH:

) NPUHSTHE Ce0sl M APYTUX JIIOeA:

- NPUHUMATbh MOTHUBBI M apryMEHThbl JPYTUX JIIOJAEH IIpU
aHaJIM3€e Pe3ybTaTOB JACATEIhHOCTH;

- IPU3HABATH CBOE MTPABO U MPABO JPYTUX JIOJIEH Ha OIIHOKH;
- pa3BUBaTh CIIOCOOHOCTh IOHUMATh MUP C MTO3UIMH JPYTOTO
YEIIOBEKa;

"Mertamtel" 1 "Hemeramisl") B COOTBETCTBHH C MPAaBHIIaAMU TEXHUKH
0e30IacHOCTH TIPH OOpAIICHWH C BEMIECTBAMH W JIa00paTOPHBIM
o0OpylOBaHUEM;  TPEACTaBIATH  PE3YNbTaThl  XUMHUYECKOTO
JKCIIEPUMEHTa B (hOopMe 3alUCU YPaBHEHUH COOTBETCTBYIOLIUX
peakiuii 1 GOpMYITHPOBATH BEIBOJBI HA OCHOBE 3TUX PE3yJbTaTOB

OK 07. ConeiicTBOBATH
COXPAHEHHUIO OKPYKaoIIeH
CpPeIIbI, PeCypCoCcOepeKeHHIO,
MPUMEHATH 3HAHUS 00
M3MEHEHHMH KJIMMara,
MIPUHIUTIBL OEPEKITUBOTO
NPOHU3BOACTBA, 3P PEKTUBHO
JIEUCTBOBATh B UpE3BbIYANHBIX
CUTYaIUSIX

B 001acTH YK0JI0THY€ECKOT0 BOCTIMTAHHA:

- C(OPMHUPOBAHHOCTh FKOJIOTHYCCKON KYJIBTYPhI, TOHUMaHHUE
BJIMSHUSL  COIMAJIbHO-DKOHOMHYECKMX  TMPOILECCOB  HA
COCTOSTHHE TIPUPOJHON M COIMANBHON Cpefbl, OCO3HAHHE
100aTBHOTO XapaKTepa IKOJIOTHISCKUX MPOdIIeM;

- IUJTAHUPOBAHUE U OCYIIECTBIICHUE JICUCTBUHN B OKPYKAIOIIEH
cpelle Ha OCHOBE 3HaHHS IIeJIeH YCTOWYMBOIO Pa3BUTHA
YeN0BEeYeCTRa,;
AKTHUBHOC HEIIPUATUC
OKpY>Karolllel cpese;

- YMEHHUEC ITPOTrHO3UPOBATH He6HaI‘OHpI/I5[THI)Ie OKOJIOTHYECKUEC
MOCJIE/ICTBUS TIPEANIPUHUMAEMBIX JCUCTBHM, MPETOTBPAIATh
ux;

- pacumpeHue
HaNpaBJICHHOCTH;

JICUCTBUNA, TPUHOCAILIUX  Bpex

OoIbITa  JCATCIBHOCTHU JKOJIOTHYCCKOH

- copMmupoBaTh MNPEACTABJICHUSA: O XUMHUYECKOH COCTABJISIONICH
eCTeCTBeHHOHay‘IHOI\/'I KapTUHBI MHpaA, POJIM XMMHUH B IIO3HAHHUU
SIBICHUH OpUpOAbl, B (OPMHUPOBAHMHM MBILUICHUS M KYJIbTYpHI
JUYHOCTH, €€ (PYHKIMOHAIBHON TPaMOTHOCTH, HEOOXOOMMOM yIst
pelIeHrsT TMPAKTUYEeCKUX 3a1ad W IKOJOTHYECKH OOOCHOBAaHHOTO
OTHOILIEHUS K CBOEMY 3/10POBBIO U IIPUPOJHOM CpEAE;

- yMmeTb coOdronaTh MpaBHja 3KOJOTHYECKH LeNeco00pa3Horo
IIOBCJCHUS B 6I)ITy u TPYHOBOﬁ JACATCIIBHOCTU B LEIAX COXpPaHCHUSA
CBOETO 3/0POBbSl U OKPYKAOLIEH NPUPOJHOM CpPElbl; YUUTHIBATh
OMACHOCTh BO3ACWUCTBUS Ha >KMBBIE OpPTaHU3MBl OIPECICHHBIX
BC€IICCTB, IMOHUMAasA CMBICJI ITOKa3aTCiIA HpeJIC.HI)HOI\/’I )IOHyCTHMOﬁ
KOHIIEHTpauu




- OBJIaJIeHNE HAaBBIKAMU YI€OHO-HCCIIEIOBATEIHCKOM,
MPOEKTHOM U COLUANIbHOM JIeATEeIbHOCTH;

IIK 3.4. Bectn
TEXHOJIOTUYECKUHN MPOIIECC
00pabOTKHU 1 TOBOAKHU
JeTalei, 3aroTOBOK U
WHCTPYMEHTOB Ha
METAIIOPEKYIINX CTAaHKaX C
NPOrpaMMHBIM YIIPABIEHHUEM C
coOuoieHreM TpeOoBaHUi K
Ka4eCTBY, B COOTBETCTBUH C
3aJaHuEeM U TEXHUYECKON
JIOKYMEHTaIUEH.

3HATh: IIpaBUJIa OMPLCACICHUSA PCIKUMOB pPE3aHus 110
CIIpaBOYHHKAaM U MaCopTy CTaHKa,

YMETb: ONPEACIATh PEKHUM PE3aHUsI 1O CIIPABOYHHKY U MACTIOPTY
CTaHKa;

COCTaBIISITh TEXHOJIOTHYECKUI Tpoliecc 00padOTKH JieTane,
WU3JICIINI;




2. CTPYKTYPA Y COAEP)KAHME OBIIEOBPA3OBATEJIBHOM JACIUILIAHBI

«XHUMHUSA»

2.1. O0beM TMCHUIIMHBI U BHbI YUeOHO# padoThl

Bup yueOHoii padoThl Obnem
yacax

O0bem o0pa3oBaTeIbHON NPOrpaMMbl JUCHHUILINHBI 78

B T.Y.

OcHoBHOE coep:KaHue 70

BT. 4..

TEOpeTUICCKOe 00yICHHE 36

MPAKTUYECKHE 3aHITHS 23

nabopaTopHbIC 3aHATHS 10

KonTposbHast pabora 1

Ilpogheccuonanvno opuenmuposannoe cooeprcanue (cooepricanue nPUKIAOHO20 6

MO0yns)

BT. U..

TEOpeTHYecKoe 00yUeHue 2

MPAKTUYECKHUE 3aHATHS 4

IMpomexxyTounas arrectamus (1uddepeHInpOBaHHBIN 3a4eT) 2
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2.2. TeMaTn4yecKMid IJIAH U COJAEPKAHME TUCUUIIMHBI

HaumeHoBanue Coaeprxanue yued0HOro MaTepuaJia (0CHOBHOE U NMpodeccHoOHATHHO-OPUEHTHUPOBAHHOE), 1a00paTOPHbIE H OGnem 9acoB dopmupyembie
pa3fesnoB U TeM NMpaKTHYecKHe 3aHATHS, TPUKJIATHOH MOAYJIb KOMIIeTeHIM U
1 2 3 4
OcHoBHOe cojiepkaHue 70
Paznen 1. OcHOBBI CTPOEHUSA BellecTBa 6
Tema 1.1. OcHoOBHOe cojiep:kaHue 4 OK 01
Crpoenue aToMOB
XUMHUYECKUX TeopeTnyeckoe o0yyeHue 2
3JIEMEHTOB U
npupoja CoBpeMeHHass MOzenb CTpPOEHHsA aroMa. CUMBOJIMYECKHH A3BIK XUMHHU. XUMHUYECKHN JIEMEHT. DJIEKTPOHHAsS
XUMHYECKOM CBsI3M  |KOH(Hrypaims atoma. Kinaccupukanuss XAMUYECKUX 3JIEMEHTOB (S-, P-, d-37eMeHThI). BajeHTHBIC 3JIEKTPOHBI. 2
BaneHnTHOCTB. DNEKTpOHHAs MPUPOJIa XUMUYECKONW CBA3U. DJIEKTPOOTPULIATEILHOCTh. BUBI XUMHUYECKON CBSI3U
(xoBasleHTHasI, MOHHAS, METaJUIMYeCKasl, BOAOPOIHAsI) M CIIOCOOBI €€ 00pa3oBaHUs
IIpakTHYeckue 3aHATHA 2
Pewienue 3amaHuii Ha UCHOJB30BAHME XUMHUYECKOM CHUMBOJIMKM W HA3BAaHUU COEIMHEHHUH [0 HOMEHKIATYpE
MEXIYHApOJHOTO COI03a TEOPETHYECKOW WM MPUKIAJAHOM XMMHUU W TPUBHAIBHBIX HA3BaHWUN JUISI COCTaBIEHUS
XAUMUYECKAX (OpMyYNT JBYXaTOMHBIX COCIUHEHUH (OKCHUAOB, Cymb(QUIOB, THAPWAOB H T.II.) W JPYyTrUX
HEOPraHUYECKUX COCTUHEHUIN OTIAENbHBIX KIACCOB. 2
[IpakTnueckre 3ajaHMsl Ha YCTAHOBICHUE CBSI3M MEXIY CTPOCHHMEM aTOMOB XHMHUYECKHUX JJIEMEHTOB H
MEPUOANYECKUM H3MEHEHHEM CBOWCTB XMMUYECKUX AJIEMEHTOB U MX COETUHEHHI B COOTBETCTBHH C TIOJIOKEHHEM
ITepuoanyueckoil CUCTEMBI.
Tema 1.2. OcHoBHoOe coiep:KaHne 2 OK 01
ITepuoanueckuit OK 02
3aKOH U Ta6J'II/ILIa HpaKTH‘IeCKI/Ie 3aHATHUA 2
.. MenneneeBa
ITepuoanueckas cucrema xumuieckux snemeHToB [[.1. Menneneea. ®usnueckuii cmbica [lepuoandeckoro
3akoHa .. MenneneeBa. 3aKOHOMEPHOCTH U3MEHEHHUS CBOIICTB XUMHUECKUX DJIEMEHTOB, 00pa3yeMbIX UMH
MIPOCTBIX U CIOXHBIX BEIIECTB B COOTBETCTBHH C TIOJIOKEHUEM XUMHUYECKOTO 3eMeHTa B [leproanaeckoit 2

cucteme. MupoBo33peHueckoe U HayuHoe 3HadeHue [lepuoanueckoro 3akona J[.M. Menaeneesa. IIporuosst [{.1.
MenpeneeBa. OTKPBITHE HOBBIX XUMHUYECKHUX 3JIEMEHTOB.
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Pemrenne mpakTHKO-OPUEHTUPOBAHHBIX TCOPETHUECKHX 3aIaHU Ha XapaKTePU3allHI0 XUMUIECKHUX IJIEMCHTOB
«MeTamndeckne / HeMETaLTMYECKUE CBOMCTBA, JIEKTPOOTPHUIIATEILHOCTh XUMUYECKHX 3JIEMCHTOB B
COOTBETCTBHH C WX DJIEKTPOHHBIM CTPOCHHUEM 1 TIOJIOKCHHUEM B MIEPUOIMIECKON CUCTEME XUMHUSCKHIX DJIEMEHTOB
.. MenneneeBa»

Pazjnen 2. Xumunueckne peakunu 10
Tema 2.1. Tumst OcHOBHOe cojiep:kaHue 4 OK 01
XUMHUYECKUX
peaxruit TeopeTuueckoe o0yueHue 2

Knaccudukanms 1 THIIBI XAMHYECKUX PEAKIUN ¢ ydyacTHEM HeopraHmdeckux BemiecTB. CocTaBiIeHNE YpaBHEHUH

peakiuii COeIMHEHUS, Pa3JIoKCHHS, 3aMEIICHUs, OOMEHA, B T.4. PEaKI[Uil TOPEHUS, OKUCIICHUSA-BOCCTAHOBIICHMSI.

YpaBHEHUs OKUCIIEHUS-BOCCTaHOBIeHHs. CTeneHb okucinenns. OKUCIUTENh U BOCCTaHOBHUTENh. COCTaBICHUE H 2

YPaBHUBaHUE OKHUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX PEAKIIMI METOIOM AJICKTPOHHOT0 Oananca. OKUCIUTEIILHO-

BOCCTAHOBHUTCJIBHLIC PCAKIINU B ITPUPOAL, TPOU3BOJACTBCHHBIX IMPOLCCCAX U JKUZHCACATCIIBHOCTU OPraHnu3MOB

IIpakTUyeckue 3aHATHSA 1

KonmuecTBennpie oTHOIIEHNS B XUMUH. OCHOBHBIE KOJTMYECTBEHHBIE 3aKOHBI B XUMHUH U PaCcUYETHI 110 YPaBHEHUSIM

XUMHYECKUX peaknuii. Moib Kak eUHHIA KOJMYecTBa BemecTBa. MomsipHas Macca. 3aKOHBI COXPaHEHUST MaCChI 1

1 3Heprun. 3akoH ABoraapo. MonspHsIil 00heM ra3oB. OTHOCUTENbHAS TUIOTHOCTH Ta30B. PacdeTsl 1o ypaBHEHUAM

XUMHYECKUX PEAKIUi C UCTIONh30BAHUEM MaCChl, 00beMa (HOpMabHBIE YCIOBHUS) Ta30B, KOJMYECTBA BEIIESCTBA
Tema 2.2. OcHOBHOe cojiep:kaHue 4 OK 01
DIEeKTPOIUTUYECKAS OK 04
JIMCCOIMALNS 1 TeopeTuueckoe o0yueHue 2
HWOHHBI 00MeH

Teopus AIIEKTPOTUTHUYECKOW nucconuanu. MoHbL. DIIeKTPOIUTHI, HEANEKTPOIHUTHI. Peakiun MOHHOTO oOMeHa.

Cocrasienne peaKHI/Iﬁ MOHHOrO OOMeEHa ITYyTEM COCTAaBJICHUA UX ITOJIHBIX M COKPAIICHHBIX MOHHBIX ypaBHeHPIﬁ. 2

KucnotrHo-0ocHOBHBIE peakiuu. 3ajaHusl Ha COCTABICHUE HOHHBIX PEeaKIUi

JlabopaTopHbIe 3aHATHS 2

JlaGopatopHas pabota “THUIBI XUMUYECKUX PEAKIIHN .

Hccnenoanne TUIOB (TI0 COCTaBYy U KOJMYECTBY HCXOJTHBIX M 00Pa3yONIUXCs BEMIECTB) U MPU3HAKOB 5

XUMHYeCKUX peakiuil. [I[poBeaenne peakuuii HOHHOTO 0OMEHa, OIpeeIeHNe CPebl BOIHBIX PACTBOPOB.
3amaHus Ha COCTABIICHHE HOHHBIX PeaKIui
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KonTposnnas padora CTpoeHue BemeCTBa U XUMHYECKUE PEAKITUI

Pa3znea 3.

CTpoeHue U CBOMCTBA HEOPraHUYECKUX BelIECTB

16

Tema 3.1.
Knaccuduxkanus,
HOMEHKJIATYpa U
CTpOCHUE
HEOPraHUYCCKUX
BCIIICCTB

OcHoBHOe coiep:kaHne

TeopeTuueckoe o0yueHue

[Ipeamer Heoprannveckoii xumun. Kiaccudukanusi HeopraHu4ecKux BemecTB. [I[pocTrie U ClI0KHBIE BELIECTBA.
OCHOBHBIE KJIACChI CII0XKHBIX BEIIECTB (OKCHIBI, TUIPOKCHUIBI, KUCIOTHI, COJIN). B3auMoCBs3b HEOPraHNIeCKUX
BEIIECTB. ArperaTHble COCTOSHUS BemecTBa. Kpucramumueckue u amopdHsle BemecTsa. THIBI KPUCTATUIMIECKUX
peleToK (aToMHas!, MOJICKYJISIpHAsl, HOHHAS, METAIUTHYECKas). 3aBUCUMOCTh (PU3HUECKUX CBOWCTB BEIIECTBA OT
THTA KPUCTAUTNIECKON perIeTKH. 3aBUCUMOCTh XUMHYECKON aKTUBHOCTH BELIECTB OT BUJAa XUMUYECKOH CBSI3U U
TUIA KpUCTAIIMYECKON pemmeTky. [IpuunHel MHOrooOpasust BEeLecTB

l'[paRanecm/le 3aHATUSA

Homenknarypa HeopraHMYeCKHX BEIIECTB: HA3BaHUE BEIIECTBA UCXOS U3 UX XUMUYECKOH (hOpMYITBI HIIH
COCTaBIICHHE XUMHUECKOH OPMYITBI UCXO/IS M3 HAa3BaHHA BellecTBa o mexxayHapo ol (MIOITAK) win
TPUBHAIIbHOW HOMEHKIIATypeE.

Pemenue npakTHUeCcKUX 3alaHUM 110 Kiaccu(pUKALMK, HOMEHKJIAType U XUMUYECKUM (hopMysIaM HEOPraHUIeCKUX
BEIIECTB Pa3INYHBIX KJIACCOB (YrapHBIN ra3, yrJIEKHCIBIA ra3, aMMHUak, raiieHas U3BeCTh, HETalleHass U3BECTb,
MUTHEBAs COJIA U IPYTUX): HA3bIBATh U COCTABIATH (DOPMYIIBI XMMUYECKUX BEILECTB, ONPENENIATh IPHUHAAICKHOCTD
K KJIaccy.

Hctounnkn xummudeckoil HHpopManuu (CpeicTB MaccoBoi nHPopmMaiuu, cetb MHTepHeT U npyrue). [Touck
WHPOPMAIIUH 110 HAa3BAHHSAM, HICHTU(PHUKATOPAM, CTPYKTYPHBIM QopMyiam

OK 01
OK 02

Tema 3.2. dusuxo-
XUMHNYECCKHUEC
CBOMCTBaA
HEOPraHUYECKUX
BEIISCTB

OcHoBHOE CoAepKaHue

TeopeTndeckoe o0yyeHune

Mertamel. O6mume Gpu3ndecKkne 1 XUMHUIECKUE CBOHCTBA MeTa/IoB. CITOCOOBI OTydeHU. 3HAUYSCHUE METAJIOB U
HEMETAJUIOB B MPUPOJIC U KUZHEIEATEIbHOCTH YelIOBeKa U opraHu3MoB. Koppo3us MeTamioB: BUAbl KOPPO3UH,
CIOCOOBI 3aIUTHl METAIUIOB OT KOPPO3HH

Hemeraipl. O0mue Gu3ndeckrue 1 XMMUYECKHE CBOMCTBA HEMETA/LUIOB. TulMuHbIe CBoKcTBa HeMeTauoB [V— VI
rpynn. Knaccudukanus u HOMEHKJIATypa COSAMHCHUM HeMeTalioB. KpyroBopoThl OMOTEHHBIX AIIEMEHTOB B
pUpoJIe

OK 01
OK 02
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XWMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAaHUYECKUX BEIIECTB (OKCHIOB, THAPOKCHIOB, KHCIIOT, COJICH 1

Ip.). 3aKOHOMEPHOCTH B U3MEHEHHH CBOHCTB MPOCTHIX BELIECTB, BOAOPOIHBIX COCAMHEHHH, BBICIINX OKCHIOB U 2

THIPOKCHUIIOB

IIpakTuyeckue 3aHATUS 4

CocraBneHue ypaBHEHUI XMMHUYECKUX PEAKLMH C y4acTHEM IPOCTHIX M CJIOKHBIX HEOPTaHMYECKHX BELICCTB!

METaJUIOB U HEMETAIJIOB; OKCHIOB METAJJIOB, HEMETAJIOB M aM(OTEPHBIX 3JI€MEHTOB; HEOPTaHMYECKUX KHUCIOT,

OCHOBaHUI U aM(OTEPHBIX THAPOKCHAOB; HEOPraHUUECKUX COJICH, XapaKTEPU3YIOIINX UX CBOMCTBA. 4

Pemenue npakTHKO-OpHEHTHPOBAHHBIX TEOPETHUYECKUX 3aJaHUI Ha CBOWCTBA, COCTaB, MIOJYUYCHUE U Oe30MacHoe

HCIOJIb30BaHUE BAXKHEHIINX HEOPTraHUYECKUX BEILECTB B ObITY U NPAKTHUECKON EATETbHOCTH YeJI0BEKa
Tema 3.3. OcHOBHOe coep:kaHue 2 OK 01
Wnenaruduxanus OK 02
HEOPraHUIECKHX JlabopaTopHbIe 3aHATHS 2 OK 04
BEILIECTB

Jlaboparophas padora «aeHTH(UKANNAT HEOPTAHUIECKUX BEIIECTBY.

Pemenne OKCIICPUMCHTAJIBHBIX 3a4a4 110 XUMHUYCCKHUM CBOMCTBaM METaJJIOB U HEMETAJIJIOB, 110 paCllO3HaBaAHHUIO U

MOJYYEHUIO COETMHEHUH METAIUIOB M HEMETAILIOB. 2

WnenTndukanms HEOPraHUUECKNX BELIECTB C MCIOJIb30BAHHEM MX (PU3MKO-XMMHUYECKHX CBOICTB, XapaKTEpHBIX

KayeCcTBEHHBIX peakinii. KauecTBeHHbIE peakiiy Ha cylb(ar-, KapOOHAT- ¥ XJIOPHI-aHHOHBI, HA KATHOH aMMOHHUSI
Paznen 4. CTpoeHue U CBOIICTBA OPraHNYeCKUX BellecTB 24
Tema 4.1. OcHOBHOe cojiep:kaHue 4 OK 01
Knaccudukanmus,
CTpoeHHe 1 TeopeTuueckoe o0yueHue 2
HOMEHKJIaTypa . .
OPraHUTECKHX [osBnenne U Pa3BUTHE OPraHMMECKOH XHMUH KaK HayKH. [Ipeamer opranndeckoit xumMuu. MecTo 1 3HaYCHHE
BLLECTB OpPTaHMYECKONH XMMHH B CHCTEME €CTECTBEHHBIX HaYK.

XUMHUYECKOE CTPOCHHE KaK IMOPSIOK COSJMHEHUS aTOMOB B MOJIEKYJE COMVIACHO WX BaJleHTHOCTH. OCHOBHEBIC

TIOJIO’KEHUSI TEOPHH XUMHYECKOTO CTPOEHUSI OpraHuYecKnx coeanHeHnit A.M. bytnepoBa. YriepoaHslii ckener

OpPTaHMYECKONW MOJIEKYJIbl. 3aBUCUMOCTb CBOWCTB BELIECTB OT XWMHUYECKOI'O CTPOEHHsI MoiieKya. M3zomepus u 2

HU30MEPBI.

[onsitne o ¢yHkuMoHaNpHOW rpymme. Pamukan. [IpuHImMNL Kiaccu@UKau OpPraHUYECKUX COCIUHEHUH.
MexayHapoaHass HOMEHKJIaTypa M TPUHIUIB HOMEHKJIATYyphl OpraHudeckux coenuHeHuil. [lonarume 00
a30TCOACPKALINX COCTUHEHUSIX, OMOJOTMYECKHM AaKTHBHBIX BelIecTBax (YrieBoAax, JKHMpax, Oenkax W 1p.),
BBICOKOMOJIEKYJISIPHBIX COEMHEHUAX (MOHOMED, OJIMMED, CTPYKTYPHOE 3BEHO)
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IIpakTHyeckune 3aHATUA

HomeHnknarypa opraHudeckrx COeIMHEHNH OTAEIbHBIX KJIacCOB (HACHILICHHbIE, HEHACBILIICHHBIEC U ApOMaTHYECKHUE
YIJIEBOAOPOBI, CIIUPTHI, (PEHOIBI, anbACTUAbI, KETOHBI, KapOOHOBBIE KUCIOTHI U 1p.) COCTaBICHUE IOJIHBIX U
COKpAILIEHHBIX CTPYKTYPHBIX (POPMYJ OPraHUYECKUX BEIIECTB OTIECIBHBIX KJIACCOB, HCIONB3YSl MX Ha3BaHUS 110
CHCTEMaTU4YeCKOHN M TPHBHANBEHOW HOMEHKIIAType (STHJICH, alleTUIICH, TIIULEpUH, PeHol, GopMaIbaeTrua, YKCycHast

KHCIIOTa, TIIAIKH). PacueTs! mpocreiinielt opMysIsl OpraHUIecKoil MOJIEKYITbI, ICXO/IS M3 SJIEMEHTHOTO COCTaBa (B
%)

Tema 4.2. CBoiicTBa
OpraHUYEeCKUX
COeIUHEHUN

OcHOBHOe coep:kaHue

12

TeopeaneCRoe oﬁyqelme

®u3NKO-XUMUYECKHE CBOMCTBA OPraHWIECKUX COSANHEHUH OT/IEIBHBIX KJIAcCOB (0COOCHHOCTH KIIACCU(HUKALINH 1
HOMEHKJIATypbl BHYTPU KJlacca; TOMOJOTHYECKUH psa u obmast Gopmyia; u3oMepus; GU3NUECKUE CBOMCTBA;
XUMHYECKHE CBOWCTBA; CTIOCOOBI TTOTyUESHHS):

— MpeleNbHBIC YTIeBOAOPOIbI (aATKaHbI M IIUKIIOATKAHbI). ['OpeHre MeTaHa KaKk OJMH U3 OCHOBHBIX MCTOYHUKOB
TEIIa B MPOMBIIIICHHOCTH ¥ ObITy. CBONCTBA MPUPOIHBIX YIIIEBOIOPO/IOB, HAXOXKICHUE B IPUPOJIC U TPUMEHEHUE
AJIKaHOB;

— HemnpeebHbIC (AJTKSHbI, ATKWHBI W AlIKaJWCHBI) U apOMaTHYECKHUE YTICBOAOPO/bL. ['OpeHne arneTnieHa Kak
HCTOYHHUK BBICOKOTEMITEPATYPHOTO TUIAMEHH JJIsl CBAPKH U PE3KU METAIJIOB

— KUCJIOPOACOAEPKAIIUE COeNMHEHUS (CITUPTHI U (DeHOIIBI, KapOOHOBEIE KHCIOTHI U 3(UPHI, aTbJACTHIIHI U KETOHHI,
JKUPBI, yrieBonsl). [lpakThyeckoe MNPUMEHEHUE OSTUIICHIVIMKOJS, TIiHlepuHa, ¢eHona. [IpumeHeHue
(dbopMasbieruia, aleTaibIeruaa, YKCYCHOM KUCIOTh. Mbljla KaK COJIM BBICIIMX KapOOHOBBIX KUCIIOT. Moromue
CBOMCTBa MBIJIa

— a30Tcofep)Kale CcoenuHeHUs] (aMUHBI W aMHHOKHCIOTHI, Oenkn). BBICOKOMONEKyNIsSpHBIE COETUHEHHS
(cuHTeTHYECKHE U OMOJIOTUYECKU-aKTUBHBIE). MOHOMEp, NOJIUMED, CTPYKTYpHOE 3BeHO. [lommMepusanus sTuneHa
KaK OCHOBHOE HAIpaBJICHHE €T0 UCIIOIB30BaHUS.

I'enernyeckast CBSI3b MEXAY KITACCAaMU OPTaHUYECKUX COETMHEHUH

IIpakTH4eckune 3aHATHA

CBolicTBa OpraHMYECKUX COCIUHCHHH OTICIBHBIX KJIACCOB (TpUBHANbHAS U MEKIYHAPOIHAs HOMCHKIATYPA,
XUMHYECKUE CBOMCTBA, CIIOCOOBI MOyUYCHYs): MPEIeIbHbIC (ATKaHbl U [UKJIOAIKAHKI), HETPeACIbHbIC (AJIKCHBI,
ANKUHBI U aJKaJNeHbl) H apOMAaTUYECKHE YTIIEBOJOPObI, CIIUPTHI M (PeHOINBI, KapOOHOBBIE KUCIOTH U 3(HUPHI,

OK 01
OK 02
OK 04
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AJIbACTUABI 1 KETOHBI, aMUHbI 1 aMHWHOKHUCJIOTBI, BBICOKOMOJICKYJIAPHBIC COCIUHCHUA. 3a,I[aHI/I$I Ha COCTAaBJICHUC
ypaBHeHI/Iﬁ XUMHYCCKHX peaKuHﬁ C Y4aCTUEM OPraHNMYCCKUX BCUICCTB HAa OCHOBAHUU UX COCTaBa U CTPOCHUA

CocTraBreHue cxeM peaknuil (B TOM HYHCIE IO TPEMIOKEHHBIM IENOYKaM MpPEeBpaIleHuil), XapaKTepHU3yIOIIIX
XUMHUYCCKHAE CBOWMCTBA OPTaHMYSCKUX COCAMHEHUHN OTACIBHBIX KJIACCOB, CIIOCOOBI MX TOJYYCHHS M Ha3BaHHC
OpPraHUYECKUX COCAMHEHUI 10 TPUBUAIBHON WIIH MEKIYHAPOIHON CUCTEMATHUECKOM HOMEHKIIAType.

Pemienne mnpakTUKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUi Ha CBOMCTBA OpPraHUYECKUX COEAUHEHUN
OTJIETBHBIX KJIACCOB

JlaGoparopnas paéora

JlaboparopHast pabota “IIpeBpaiiennst OpraHMYeCKUX BELIECTB IPH HATPEBaHUU'".
[Tony4yenue 3TUIEHA UM U3YyYEHUE €rO0 CBOMCTB. MoOAenupoBaHHE MOJEKYJ M XUMHYECKUX IpEBpalllCcHUA Ha
IpUMepe 3TaHa, STUICHA, alleTUICHa U JAp.

Tema 4.3.
Wnenruduxanms
OpPraHMYECKUX
BEILIECTB, UX
3HAYEHUE U
MIPUMEHEHUE B
OBITOBOH U
MTPOM3BOICTBEHHOM
eI TEIbHOCTH
yeJI0BEKa

OcHOBHOe cofep:kaHue

TeopeaneCRoe oﬁyqelme

Bbuooprannueckue coenuHenus. [lpumenenue u Ouonoruyeckas poib yrieBomoB. OKHCICHHE YIJIEBOIOB —
WCTOYHUK SHEPTUU JKUBBIX OpraHu3mMoB. OONacTy NMpuUMEHEHUs1 aMHUHOKHUCIOT. [IpeBparieHus: OenKkoB MU B
opranusme. buonornueckne ¢pynkuuu 6enkoB. bruonorndeckne GyHkuuu xupoB. Posb opranndeckoil xumun B
pelIeHr: IpodIeM MUIIEBOH 0e30MacHOCTH

Ponp opranndeckoil XMMWUM B PEUICHWU TMPOOJIEM SHEPreTHYECKOH Oe30MacHOCTH, B Pa3BUTUU MEIHUIIMHBI,
CO3J1aHMH HOBBIX MAaTE€PUaAJIOB, HOBBIX HCTOUHHKOB SHEPTUH (ANbTEpHATUBHBIE HCTOUYHUKH 3Heprun). OnacHOCTh
BO3/ICHCTBHS HA >KUBBIE OPraHM3Mbl OPraHMYECKHX BELIECTB OTICJIBHBIX KJIAacCOB (YII€BOAOPOIBI, CIUPTHI,
(EeHOIBI, XJIOPOPTaHMYECKHE MPOU3BOJIHBIC, ANBJACTHIBI U JIP.), CMBICT TIOKa3aTels MpelelbHO JOMYCTHMON
KOHLIEHTpaluu

JlaGopaTopHble 3aHATUSA

JlaGopatopnas padora: “UaeHTH(UKaLNS OPraHNIECKUX COSTUHEHNH OTACIbHBIX KI1accoB”

Wnentndukanms opraHnyecKuX COSTUHEHUH OTIENbHBIX KIaCCOB (HA IPUMEpE allbJIETH0B, KpaxMana, yKCyCHON
KHCIIOTBI, OETTKOB M T.N.) C HMCIIOJIb30BaHNEM HX (PH3MKO-XMMHUYECKUX CBOMCTB M XapaKTEPHBIX KauECTBEHHBIX
peakuuii. [lenatypauus Oenka npu HarpeBaHuM. LlBeTHble peaknuu OeikoB. Bo3HMKHOBEHHE aHATUTHYECKOTO
CHUTHajJa C TOYKH 3pEHHUS XUMHUYECKHX IMPOIECCOB NMPU NMPOTEKaHWH KAYECTBEHHOH peaklnH, MO3BOJISIOIEH
UACHTU(QULUPOBATH IPEAJIOKECHHBIE OPraHUIECKHE BELeCTBa

OK 01
OK 02
OK 04
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Paznea 5.

KuneTuyeckue u TepMoAuHAMHYECKHE 3aKOHOMEPHOCTH MPOTEKAHUSI XUMHYECKUX PeaKuii

CxkopocTb OcHoOBHOe coiep:KaHue OK 01
XUMHYECKAX OK 02
peakiuii. Teoperuueckoe o0yyenue
Xumuueckoe
pABHOBECHE CKOpOCTh peakLuy, €€ 3aBUCHUMOCTh OT Pa3IMyYHbIX (DAKTOPOB: MIPUPOABI PEarupyoLINX BEIIECTB, KOHIEHTPAUN

pearupyoImx BeuecTs, TEMIIEPATyPhl U IIOLIa 11 PEaKIIMOHHON MOBEpXHOCTH. TermtoBbie 3h(HeKTh XUMHUECKHX

peakuuii. DK30- U S3HAO0TEPMHUUECKUE, PEaKIUH.

OOpaTuMOCTh peakiuif. XHUMAYeCKOe pPaBHOBECHE M €r0 CMEIMIEHHE TMOJ| JNeHCTBHEM pa3INYHBIX (HaKTOPOB

(KOHILIEHTpaLUsl PeareHToB WIM MPOAYKTOB pEaklMu, JaBieHHe, TeMmIlepaTypa) AJs CO3/JaHUS ONTUMAJIbHBIX

YCJIOBHH ITPOTEKaHUS XUMHUECKUX IpoueccoB. IIpunnun Jle [HlaTense

IIpakTuyeckue 3aHATHS OK 01

OK 02

Pemienue mpakTHKO-OPHEHTUPOBAHHBIX 3aJaHUK Ha aHain3 (PAaKTOPOB, BIUSIOIIMX HAa M3MEHEHHE CKOPOCTH

XMMUYECKOM peakuuu, B T.4. C TO3ULHUHA HKOJOTMYECKH LEJIecOOOpa3HOro MOBEACHHS B OBITY M TPYIOBOM

JESITEIbHOCTH B IIEJIIX COXPAHEHUsI CBOETO 3/I0POBBS U OKpY Karollel IpUpOIHOI Cpeabl.

PemieHne npakTUKO-OPUEHTUPOBAHHBIX 3aJaHUN Ha IpuMeHeHue npuHuuna Jle-Illarense mus Hax0XIECHUA

HampaBJICHUs] CMEILEHUsS PABHOBECHUS XMMHUYECKOW peakuuM M aHanu3 (PaKTOpPOB, BIUSIOIIMX Ha CMEIIEHHE

XUMHYECKOTO PaBHOBECHS
Pasnea 6. PacTBOpBI
Tema 6.1. OcHOBHOe cojiep:kaHue OK 01
ITonsTue o OK 02
pacTBoOpax Teoperuyeckoe o0yyeHue OK 07

PactBopenne kak ¢usuko-xumuueckuii mpouecc. PactBoppl. CrmocoObl TIPUTOTOBJIEHHS  PacTBOPOB.

PactBopuMocT. MaccoBast 1oyi1 pacTBOpeHHOro BemiecTBa. (CMBICT MMOKa3aTeds MPENeiabHO JOMYCTUMOMN

KOHIIEHTPAIMH U €T0 HCIIOJIb30BaHUE B OIIEHKE SKOJOTHUECKOi 0€30MacHOCTH.

[IpaBria 5KOIOTHYECKH 1IeTIeCO00pa3HOr0 MOBEACHUS B OBITY U TPYHOBOH AEATEIBHOCTH B LENSAX COXPaHEHHMS

CBOETO 3/I0POBbSI U OKpYXalolled NPUPOAHOM Cpenbl; OMACHOCTh BO3AECWCTBUSA HAa JKUBBIE OpPraHU3MBI

OTIpEIETICHHBIX BEUIECTB.

Pemenne mpakTHKO-OPUEHTHPOBAHHBIX PACUETHBIX 3aJaHW HA pPACTBOPBL, HCIOJIb3yeMblE B OBITOBOW U

MIPOM3BOJCTBEHHOM JIEATENFHOCTH Y€JI0BEKA

OcHoBHOe coiep:KaHue OK 01

17




Tema 6.2. JlaGopaTopHble 3aHATHS 2 OK 02
HccnenoBanue OK 04
cBolicTB pacTBopos |/laboparopHas pabora «[IpuroToBICHHE PACTBOPOBY.

[IpuroroBienne pacTBOPOB 3agaHHON (MaccoBOH, %) KOHIEHTpamuu (C MPaKTUKO-OPHEHTUPOBAHHBIMA 5

BOIIPOCAMH) U OTIPEIEIIEHNE CPEIbI BOJHBIX PACTBOPOB.

Pemenue 3anad Ha NPUTOTOBJIEHNUE PACTBOPOB
IIpodeccnoHaIbLHO-OPUEHTUPOBAHHOE COlepKaHue (CoAdepKaHUue MPUKJIATHOTO MOYJIs)
Paznen 7. Xumus B ObITY M IPON3BOICTBEHHOI 1eSITEJILHOCTH YeT10BeKa 6 OK 01

OK 02

Xumus B OBITY U OcHoBHOe coiep;kaHue 6 OK 04
MPOU3BOJICTBEHHOM OK 07
JeSATeNbHOCTH TeopeTuueckoe o0yueHue 4 IIK 3.4
YeloBeKa N N N

Hoseiinne OOCTMXKCHHUA XUMHYCCKOM HAYKHM M XHUMHUYCCKOU TEXHOJIOTUU. Ponp xumum B 06GCHC‘ICHHI/I

HKOJIOTUYECKON, YHEPTeTHYECKON U MUIIEBOM 0€30MacHOCTH, pa3BUTHH MeAWNUHEL. [IpaBuia moncka u aHanmusa 4

XUMHUYECKON HWH(MOpMAIUM W3 Pa3NUYHBIX HCTOYHHKOB (HaydHas W y4eOHO-HaydHas ITUTepaTypa, CpelacTBa

MaccoBoil nHdopmanmu, cetb UHTEepHeT)

IIpakTu4yeckue 3aHATHS

IMouck W aHamU3 KEWCOB O MNPUMEHCHMHM XHUMHYECKHX BEIIECTB M TEXHOJOTHMH ¢ ydeToM Oyayiien

Mpo(hecCHOHAIBHON NIEATENIEHOCTH TI0 TeMaM: BaKHEWINWE CTPOUTENbHbIE MaTepHalbl, KOHCTPYKIIMOHHBIC

MaTepuaibl, KpacKd, CTEKJIO, KepaMuKa, MaTepHabl IS AIEKTPOHUKH, HAHOMAaTepHaibl, TEKCTUIIbHBIE BOJIOKHA, 4

WCTOYHUKH SHEPTHH, OPraHUYeCKre H MUHEPAJIbHbIC yI00PEHUS, JIeKapCTBEHHBIC BEIIECTBA, OBITOBAsI XHUMHUSI.

3amwura: [IpeacraBnenne pe3yabTaToB pelieHns KelcoB B (popMe MUHU-IOKIIA/A C TTpe3eHTanei

IIpome:xyTouHasi aTTecTALMA MO JUCHUIINHE (TM(pdepeHIMPOBAHHBIN 3a4eT) 2

Bcero 78
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3. YCJIOBUSI PEAJTU3ALIAU ITPOT'PAMMBI OBIIIEOBPA30BATEJILHOM
TACHATITAHBI

3.1. TpeGoBaHNsi K MUHUMAJLHOMY MATEPUAJIBHO-TEXHUYECKOMY O0ecre4eHHI0
st peanuzanuy IporpamMMbl AUCIHUILTAHBI JOJDKHBI OBITH MPEIyCMOTPEHBI CIEAYIONTHE
CIeIHAlIbHBIC TOMEIIEHUS: YIeOHbII KaOMHET XUMUU U/UIN Y9eOHOM XMMHUYECKOUN Tab0paTopuu.

OO6opynoBanue yueGHOro KaduHeTa (HArJIs/IHbIE MOCOOMSI): HAOOPHI MAPOCTEPIKHEBBIX
MoJieJIel MOJIEKYJ, MOJENN KPUCTAUIMYECKUX PEUIeTOK, KOJUIEKIIMU MPOCTBIX M CIOXKHBIX
BEIIECTB W/WJIM KOJUIEKIIMM IOJMMEPOB; KOJJIEKLHUS TOPHBIX MOPOJ UM MHUHEpajioB, Tabiuua
MenneneeBa, yueOHbIie DrIIbMBI, ITU(POBBIE 00PA30BATEIBHBIC PECYPCHI.

TexHuyeckue cpeacrBa 00y4eHHUsI: KOMIIBIOTEp C YCTPOMCTBAMHU BOCIPOU3BEACHUS
3BYyKa, IPUHTEP, MYJIbTUMEINA-TIPOEKTOP C IKPAHOM, MYJIbTUMEUITHAS JOCKa, yKa3Ka-IIPE3EHTEP
JUISL IPE3EHTALHM.

Oo6opynoBanue J1adoparopum U padoyMx MecT Ja0OpPaTOpPUM: MEH3YPKH, MMHUIICTKU-
KareJIbHUIIbI, TEPMOMETPBI, MUKPOCKOII, JIYIIbI, MPEIMETHbIE U MOKPOBHBIC CTEKIA, TJIAHIICTHI
JUTSL KamelIbHBIX peakuii, (GuiabTpoBaibHas Oymara, MPOMBIBAIKU, CTCKJISIHHBIC TPOOHPKH,
pE3WHOBBIE MPOOKU, (HOHAPUKH, HAOOpP pPEAKTHBOB, CTEKISHHBIC IaJOYKU, IITATUBBI IS
MPOOUPOK; MEPHBIEC IMIUHAPHI, BOPOHKH CTEKJISTHHBIC, BOPOHKH JCTUTENbHbIEC [UINHAPUYECKUE
(50-100 mu), cTynmku ¢ HeCTHKOM, GappopoBbie YalIKH, MUHIETHI, GUIBTPHI OyMaXKHbIC, BaTa,
MapJisi, 4aCOBbIE CTEKJIA, JIIEKTPOILIUTKHY, Ta00PATOPHBIE IITATUBBI, CIUPTOBBIE TOPETKU, CIIUYKH,
npuOoOp I MONy4YeHUs: ra3oB (WM TpoOMpKa C Ta300TBOJHON TPYOKOI), IepiKaTtenud s
MPOOUPOK, CKIISTHKH JIJIs XpaHEHUsI PEaKTHBOB, Pa3AaTOYHBIC JIOTKU; XUMUYecKue crakanbl (50,
100 u 200 mu); mmarenau; MUHLIETHI; TUTEIbHbIC LIUMIBI; CEKYHAOMEpHI (TaliMephl), MEpHbIE
npoOupku (Ha 10—20 mi1) 1 MepHBIe K0IOBI (25, 50, 100 u 200 mut), BoasiHas 6aHs (MJIM TEPMOCTAT),
CTEKJISTHHBbIE TAJIOUYKH; KOHUYeCKHue KonObl ans TutpoBaHus (50 m 100 mur); MHAMKATOpHBIE
MOJIOCKK 17l ompeneneHuss pH © crangapTHas WHAWKATOpHAs IIIKala; YHHUBEPCATbHBIN
uHAnKaTop; nunetku Ha 1, 10, 50 mu (wnu go3zaropsl Ha 1, 5 1 10 mi), GIOpeTKH 711 TUTPOBAHUSA,
MenuuuHckue mnpuisl Ha 100—150 M1, maGopaTopHble /UK aHaTUTHYEeCKHUe Bechl, pH-MeTpHl,
CYHMIWIIBbHBIN MKad, U ap. 1adbopaTopHOe 000PYIOBAHUE.

3.2. udopmanuoHHoe odecrieyeHHe peain3aluu MporpaMmmsbl

[lepeyeHr peKOMEHIyeMBbIX yueOHBIX u3IaHui, WHTEpHET-pecypcoB, MOMOIHUTEIHHOMN
JTUTEPaTypPhL:

OcHOBHbBIC HCTOYHHKH:

1. Xumusa st podeccuid U CHEIUATBHOCTEH TEXHHMYECKOTO M €CTECTBEHHO - HAay4YHOTO
npoduneit: yaeOHUK A CTYA. YIpexAeHUi cpel. mpod. oOpazoBanusi- M.: U3naTenbckuii eHTp
«Axkagemus», 2019 (496 ctp)

HNHTepHeT - pecypcsbl
www. hemi. wallst. ru (O6pa3zoBaTenbHbBIN CAaNT AJI NTKOJIBHUKOB «XUMUS).
www. alhimikov. net (O6pa3oBaTenbHbIN CAalT AJI NTKOJIBLHUKOB).
www. chem. msu. su (3nexkTpoHHass OMOINOTEKA IO XUMHH ).
www. enauki. ru (HHTepHET-U3AaHNe Ui yuuTene « ECTeCTBEeHHBIE HAYKN»).
www. lseptember. ru (meronuueckas razera «llepBoe ceHTIOP»).
www. hvsh. ru (kypHas «XUMUS B LIKOJIE).
www. hij. ru (kypHan «XUMHS U KUZHBY).

WWW. chemistry-chemists. com (37eKTpOHHBIH KypHaT « XUMHKH U XUMUSD))
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4. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHMUAA
OBIIEOBPA3OBATEJIbHOU JIUCIIUTLIIMHBI

KOHTpOJIb H OHCHKA pPE3YIbTAaTOB O6y‘leHI/IH OCYIICCTBIACTCA IIPCIIOJaBaTCiIEM B

npoliecce MPOBEACHUS MPAKTUUECKUX 3aHATHI U 1a00paTOpHBIX paboT, TECTUPOBAHHS, a TAKXKE

BBITIOJTHEHMS 00 yJaIONUMUCS WHIUBUAYAITBHBIX 33aHHH, IIPOCKTOB, UCCIeA0BaHUN. Pe3ynbTaThl
00ydYeHHUsI OMPENENSIIOT, YTO 00yJaroIInecs: MOJKHBI 3HaTh, TOHUMATh U JIEMOHCTPUPOBATH 10
3aBEPIICHUH U3YUYEHUSI TUCIUILIAHBI.

s hbopMupoBaHusi, KOHTPOJIL U OLEHKU Pe3yJIbTaTOB OCBOCHUS YUeOHOM MUCIUIINHBI

HCIIOJIB3YCTCA CUCTEMA OLCHOYHBIX MepOHpHHTHﬁ, MMpEaACTaBJIAIOIIAA CcO00H KOMILJIEKC y‘IC6HBIX

MEPONPUITHIA, COTJIIACOBAHHBIX C pe3ysibTaTaMu OOydeHHUS U Cc(HOPMYITHPOBAHHBIX C Y4ETOM
®I'OC COO (nmpeametnbie pe3yabTathl o guciuruae) 1 GI'OC CIIO.

Ne OK/IIK Monayas/Paznen/Tema Pe3yabTart 00yuenust Tuner OueHOqu X
MeponpusATHii
| | OcHoBHOE conep:kaHue
1 Paznea 1. OcHOBBI ®opmy1upoBaTh 6a30BbIe
CTPOEHHsI BelmecTBa TOHSITUS ¥ 3aKOHBI XUMHUHU
1.1 | OK 01 Crpoenue aToMOB CocCTaBsATh XUMHUYECKUE 1. Tect «CTpoeHue aTOMOB
XUMHYCCKUX JIEMEHTOB U |(POPMYJIbl COCAMHECHUH B XUMUYECKUX DJIEMEHTOB, U
MPUPOJA XUMHUIECKON COOTBETCTBHH CO CTETIICHBIO |MPUPOJIa XUMHUYECCKOU CBSI3U.
CBSI3H OKHCIICHUST XUMUIECKHIX 2. 3aaun Ha COCTABIICHUE
AJIEMEHTOB, UCXOS U3 XUMHYECKUX (popmMyt
BaJICHTHOCTH U JIBYXaTOMHBIX COETMHECHHIA
ANEKTPOOTPHUILIATENILHOCTH | (OKCHIIOB, CYyIb(UIOB,
TUIPUIOB U T.IL.).
3. 3agaHus Ha UCTIOIH30BAHUE
XUMHUYECKOU CUMBOJIMKHA U
Ha3BaHUU COCAMHEHUHN I10
HOMEHKJIaType
MEXIYHApOIHOTO COI03a
TEOPETHUYECKON U IPUKIATHON
XUMHH U TPUBUATBHBIX
Ha3BaHUU JUIS COCTABJICHUSI
XUMHYECKUX (popmMyt
JIBYXaTOMHBIX COCIMHEHUIM
(okcuoB, CynbQHUIOB,
THAPHUJIOB H T.I1.) U APYTHX
HEOPTraHUYECKUX COCTUHEHUI
OTIETHHBIX KJIACCOB
1.2 | OKO01 [lepnognueckuii 3akoH 1 | XapakTepHU30BaTh 1. Tect «Metannmyeckue /
OK 02 tabnuna /.M. MenneneeBa | XUMHYECKHUE SJIEMCHTEI B HEeMeTaJNIMYeCKHe CBOMCTRA,
COOTBETCTBHH C UX 3JIEKTPOOTPHUIATEILHOCTD
TTOJIOKEHUEM B CPOJICTBO K DJICKTPOHY
MEePUOIUYECKON CUCTEME XUMUYECKUX 3JIEMEHTOB B
XUMUYECKUX JIEMEHTOB COOTBETCTBHE C UX
H.N. MenneneeBa 3JIEKTPOHHBIM CTPOEHUEM U
MOJIOKEHUEM B IEPUOTUUECKOM
CHUCTEME XUMHUYECKHUX
anemenToB JI.11. MennaeneeBa.
2. IlpakTryeckue 3a1aHus Ha
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OK/IIK

Monayas/Paznen/Tema

PesyabTar 00yuennst

Tumnsl oneHOYHBIX
MeponpHuATHI

YCTaHOBJICHHUE CBSI3U MEXAY
CTPOEHHUEM aTOMOB XHUMHYECKUX
3JIEMEHTOB U MEPUOIUUECKUM
W3MECHCHHEM CBOICTB
XAMHYECKHUX JIEMEHTOB U UX
COCIMHEHHI B COOTBETCTBHUU C
nonoxkenueM I[leproauyeckon
CHCTEME.

3. IIpakTHKO-OpUEHTUPOBAHHBIC
TEOPETUUYECKUE 3aTaHUsI HA
XapaKTEPHU3ALUI0 XUMUYIECKUX
3JIEMEHTOB: «MeTaindeckue /
HEMETaJNIMYSCKHUE CBOMCTBA,
3JEKTPOOTPHUIATEILHOCTD U
CPOJICTBO K AJIEKTPOHY
XHUMHYECKHX 3JIEMEHTOB B
COOTBETCTBUE C UX
ANEKTPOHHBIM CTPOECHUEM U
MOJIO’KEHUEM B IEPUOJUUECKOM
CHCTEME XMMHYECKUX
anemeHToB JI.11. MennaeneeBa»

Pa3nena 2. Xumnueckue
peaxkiuu

XapakTepu30BaTh THIIbI
XHUMHYECKHX peaKuui

KontpoanHasi padora
«CTpoeHne BelecTBa u
XHMHYECKHE PeaKInn»

2.1

OK 01
OK 04

Turbl XUMHAYECKHUX
peaxkuui

CocTaBnsaTh peaKiyu
COCIMHEHHSI, PA3I0KEHNS,
oOMeHa, 3aMeIleHHS],
OKHCIIUTENLHO-
BOCCTAHOBUTEILHEIE
peaxiyn

1. 3agayum Ha cocTaBlIEHUE
YPAaBHEHUH pEaKIUii:

— COCJIMHEHUS, 3aMEIIICHUS,
pasnoxxeHus, 0OMeHa;

— OKHUCIUTENEHO-
BOCCTaHOBHUTEJLHBIX PEAKIU C
WCTIOJIB30BaHUEM METO/Ia
AIEKTPOHHOTO OajaHca.

2. 3amaun Ha pacdyeT MacChl
BeIllecTBa Wi 00bEMa

ra3oB 110 U3BECTHOMY
KOJIMYIECTBY BEIECTBA, Macce
Wi 00bEMY OJTHOTO U3
YYaCTBYIOIIUX B PEAKIIUU
BEILECTB; PaCUEThI

Macchl (00bEéMa, KOIMIecTBa
BEIECTBA) POJTYKTOB PEAKIIUH,
€CJIM OJTHO U3 BEIIECTB UMEET
pUMecH

2.2

DNEeKTPONIUTHIECKAS
JIUCCOLMAIAS 1 HOHHBII
oOmeH

CocCTaBIATh ypaBHEHHS
XUMHYECKUX PEaKIIUU
HOHHOTO O0OMEHA C YJ4aCTHEM
HCOPTraHNYCCKUX BEHICCTB

1. 3amanus Ha cocTaBJIEHHUE
MOJIEKYJISIPHBIX U MOHHBIX
peaxkuuii ¢ yyacTueM KHUCJIOT,
OCHOBaHHI U COJICH,
YCTaHOBJICHUE U3MEHEHUS
KUCJIOTHOCTH CPEJIbI

2. JJabopatopnas pabota "Turrber
XUMUYECKUX peaKiuii”
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OK/IIK

Monayas/Paznen/Tema

PesyabTar 00yuennst

Tumnsl oneHOYHBIX
MeponpHuATHI

Paznen 3. Ctpoenne u
CBOICTBA
HEOPraHUYecKUuX
BelIeCTB

HccaenoBarh CTpoeHue u
cBoOlicTBa HEOPraHnvdeCKuXx
BEIICCTB

Kontpoashas pagora
«CBoiicTBa HeOPraHMYeCKHX
BeIeCTB»

3.1

OK 01

Kiraccuduxkarms,
HOMEHKJIATypa M CTPOCHUE
HEOPTaHMYECKUX BEIICCTB

Kiraccudumuponats
HEOpPraHWYECKHUE BEIICCTBA B
COOTBETCTBHH C MX
CTpOCHUEM

1. Tect «Homenkmnarypa u
Ha3BaHHWE HEOPTaHUYECKUX
BEIIECTB UCXOs U3 X
XUMUYECKOH (hopMyIIbl HITH
COCTaBIICHHE XUMHUYECKON
(hopMyIBI KCXO/1s U3 Ha3BaHUSI
BEILECTBA [0 MEKIYHAPOAHON
WJIU TPUBHAIBHOU
HOMEHKJIATYpE».

2. 3agauu Ha pacyeT MacCOBOU
J10JTH (MAcChl) XUMHUIECKOTO
3JIeMEeHTa (COeIMHEHMS]) B
MoJIeKyIIe (cMecH).

3. IlpakTryeckue 3aAaHus 10
KJIaccu(UKAIN1, HOMEHKJIAType
U XUMUYECKUM (hopMyiaM
HEOPraHMYECKHUX BEILECTB
Pa3JINYHBIX KJIACCOB.

4. [IpakTudeckue 3agaHus Ha
oTpeiesIeHIe XUMUYECKON
AKTUBHOCTH BEILIECTB B
3aBUCUMOCTHU BHU A XUMHYECKOM
CBSI3U U THUIIA KPUCTAJUIMYECKON
peIeTKH

3.2

OK 01
OK 02

Dusuko-xuMuuecKue
CBOMCTBa HEOPraHUYECKUX
BEIECTB

YcraHaBianBaTh 3aBUCHUMOCTD
(hM3UKO-XUMUYIECKUX
CBOWCTB HEOPraHUYECKUX
BEIIECTB OT CTPOCHHUSI
ATOMOB M MOJICKYJI, a TAKXKe
TUTIA KPUCTALTUIECKOM
peneTku

1. Tect «OcobeHHOCTH
XUMHYECKUX CBOHCTB OKCHIOB,
KHCJIOT, OCHOBaHUH,
aM(pOTEPHBIX THAPOKCHUIOB H
CoJIei.

2. 3ajiaHus Ha COCTaBJICHUE
YpaBHEHUI XUMHYECKAX
peaxkuuii ¢ yyacTUEM MPOCTHIX U
CJIOHBIX HEOPTaHUIECKIX
BEIIECTB: OKCHIOB METAILIOB,
HEMETAJJIOB ¥ aM(OTEPHBIX
3JIEMEHTOB; HEOPraHHUUECKUX
KHCJIOT, OCHOBaHHUU U
aM(pOTEePHBIX THAPOKCHIOB,
HEOPraHUYECKUX COJIEH,
XapaKTEepPU3YOIINX UX CBOHCTBA
U CII0COOBI TTOTY4YEHHUSL.

3. [IpakTHKO-OPUEHTUPOBAHHBIC
TEOpPETHUYECKUE 3aaHHS Ha
CBOICTBA U TIOJTY4YCHUE
HEOPTaHWYECKNX BEIIEeCTB
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THNBI OLIEHOYHBIX

Ne | OK/IIK Monyas/Pa3znen/Tema PesyabTar 00yuennst N
MeponpusTHii
3.3 [ OKO01 Wnentuduxarms HccnenoBats kauectBeHHbIe |1. [IpakTHKO-OpHEHTHPOBAHHBIC
OK 02 HEOPTraHWYECKUX BEIICCTB |pEakIMd HEOPTaHWIECKUX  |3adaHHs 10 COCTABJICHHIO
OK 04 BEIIECTB XUMUYECKUX PEaKIUii ¢
y4acTHEM HEOPTaHUUECKHX
BEIIECTB, UCTIOIB3yEMBIX JIJIST X
HAICHTUADUKAITIH.
2.JIaGoparopHas pabora:
“UnenTudukamms
HEOPTaHWYECKHUX BEIIECTB”
4 Paszen 4. CTpoenne u Hccaenoars crpoenne u | KonrpoabHas padora
CBOICTBA OPraHHYeCKHX cBoiicTBa opranmyeckux |«CTpoeHue u CBOiicTBa
BelIeCTB BeleCTB OPraHNYecKHX BeIIeCTBY
41 | OKO01 Knaccugukanus, crpoenne| Knaccnpunmupoats 1. 3amanus Ha cOCTaBIeHHE
¥ HOMEHKJIaTypa OpPTaHMYECKHUE BEIECTBA B |Ha3BAaHUU OpPraHUYECKUX
OpPTaHUYECKUX BEIIECTB COOTBETCTBHH C MIX COEIMHEHH 10 TPUBUAIEHON
CTPOCHUEM WJIM MEXTyHAPOAHOM
CHUCTEMAaTUYECKON
HOMEHKJIaType.
2. 3agaHus Ha COCTaBJICHUE
MOJTHBIX ¥ COKPAIIEHHBIX
CTPYKTYPHBIX (hopmy
OpPTaHHYECKUX BEIIECTB
OTJICTBHBIX KIIaCCOB.
3. 3aauym Ha OIpe/ieIeHre
npocTeimeit popmyIbr
OpraHU4eCcKO MOJIEKYJIBI,
UCXO/ISl M3 AIIEMEHTHOTO
cocrana (B %)
4.2 | OKO01 CBolicTBa OpraHUYECKUX |YCTaHABIMBATh 3aBHCUMOCTH | 1. 3aaHus Ha COCTAaBICHUE
OK 02 COETMHEHUN (UBUKO-XUMUYECKUX YpaBHEHUI XUMHUECKUX
OK 04 CBOMCTB OpraHNYECKUX peakuuii ¢ yuactuem

BEIIECTB OT CTPOEHUS
MOJICKYJT

OpTraHUYECKUX BEIIECTB HA
OCHOBAaHHMH MX COCTaBa U
CTPOCHHS.

2. 3agaHus Ha COCTaBJICHUE
YpaBHEHUI XUMHUYECKHUX
peakuii, WUTFOCTPUPYIOIIHUX
XUMUYECKHE CBOMCTBA C YUETOM
MEXaHU3MOB TTPOTEKAHS
JIAaHHBIX PeaKiuil u
TEHETUYECKOU CBS3U
OpPTraHUYECKUX BEIIECTB Pa3HBIX
KJIaCCOB.

3. PacuetHsble 3agauu 1o
YPaBHEHUSIM PEeaKIui C
Y9aCTHEM OPTaHUIECKUX
BEIIECTB.

4. JTaboparopHas paboTa
“IIpeBpartiieHUs1 OpraHUYECKUX
BEIIECTB MTPH HarpeBaHuu"
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THNBI OLIEHOYHBIX

Ne | OK/IIK Monyas/Pa3znen/Tema PesyabTar 00yuennst N
MeponpHuATHI
4.3 | OKO01 Wnentuduxarms HccnenoBath kauecTBeHHBIE |1.IIpakTHKO-OpHEHTHPOBAHHBIC
OK 02 OpTraHUYECKUX BEIIECTB, |PEAKIINH OPTraHUICCKUX 3a/TaHMsI TI0 COCTABIICHUIO
OK 04 HUX 3HaUCHUE U COCIMHEHUH OTICIbHBIX XUMHMYECKUX PEAKLIUM C
MpUMEHEHHUE B OBITOBOW U |KJIaccoB Y4acTHEM OpTaHUUYECKUX
MIPOM3BOACTBEHHOM BEIIIECTB, B T.4. HCIIOJIE3YEMBIX
JEeSTeTbHOCTH YeJIOBeKa IUTSL UX UAeHTH()UKANA B OBITY
Y TIPOMBIIIJIEHHOCTH.
2.JIaboparopHas pabora:
“UnenTudukamms
OpPraHMYECKUX COCTUHEHUH
OTHEJILHBIX KIaCCOB”
5 Paznen 5. Kunernueckue (Xapakrepu3oBaThb
U TePMOAMHAMHUYECKHE |BJIHMSHHE PA3JUIHbIX
3aKOHOMEPHOCTH (paxTopoB Ha paBHOBecHe
NMPOTEKAHUA U CKOPOCTh XUMHYECKHX
XHMHUYECKHUX peaKiuii peaxkumii
5 [OKO01 CKOpOCTh XUMHYECKHUX Xapaktepu3oBath BiusiHUE |IIpakTUKO-OpUEHTUPOBAaHHBIE
OK 02 peakuuii. XumMuueckoe KOHLICHTpaluu TEOPETHYECKUE 3aJaHHsI HA
paBHOBecHE pearupyrounmx BemecTs u aHann3 (GaKTOPOB, BIHSIONINX
TEMIEpaTyphl HA CKOPOCTh  |HA M3MEHEHHE CKOPOCTH
XUMUYECKUX PEaKIuil XUMUYECKOHN peaKiuu.
XapakrepusoBarts BiausHUE |IIpakTHKO-OpHEHTUPOBAaHHBIE
M3MEHEHUS KOHLIEHTPaluu  |3aJaHHs Ha IIPUMEHEHHE
BEIIECTB, peakiuu cpensl 1 (npuHiuna Jle-lllarense mis
TEeMIEepaTyphl HA CMEUICHUE |HaXO0XKIEHHs HaIlpaBJICHUS
XUMHUYECKOT0 PaBHOBECHS  |CMEIEHUS] pAaBHOBECHS
XUMHYECKOHN PeaKIiui 1 aHaIIN3
(hakTOpOB, BIUSIONUX HA
CMEIIEHNE XUMUYECKOTO
paBHOBeCHs
6 HccnenoBaTh HCTHHHBIE
Paznes 6. PactBopnl PACTBOPBI € 3aJaHHBIMU
XapaKTepPUCTHKAMHU
6.1 [ OKO01 ITonsiTue o pacTBopax Paznuuathk ucTHUHHBIE 1. 3agaun Ha TPUTOTOBJICHKE
OK 02 pacTBOpHI PacTBOpOB.
2. IIpakTHKO-OpUEHTUPOBAHHBIE
pacueTHbIe 3aJaHNS Ha
JUCTIEPCHBIE CUCTEMBI,
UCIIOJIb3YEeMbIE B OBITOBOM U
MIPOU3BOICTBEHHOM
JIESTENIbHOCTH YeJIOBEeKa
6.2 | OK 01 UccnenoBanue cBOKCTB Uccnenosars usuko- JlaboparopHas paboTa
OK 04 pacTBOpoOB XUMHUYECKHE CBOWCTBA “IIpuroroBiieHNE pacCTBOPOB™
WCTUHHBIX PACTBOPOB
Il | IlpodeccnoHanbHO-OPHEHTHPOBAHHOE CO/lepP KaHMe (CoIepKaHNe MPUKJIATHOTO MOAYJIsA)
7 Paznen 7. OueHuBaTh MOCJIEACTBUSI |3ammTa Keiica (¢ yueToM
Xumusi B ObITY H OBITOBOM U Oyayiuei npodeccnoHaIbHOM
NPOU3BOJACTBEHHOM NMPOU3BOACTBEHHOM JesiTeJIbHOCTH)
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THNBI OLIEHOYHBIX

Ne | OK/IIK Monyas/Pa3znen/Tema PesyabTar 00yuennst N
MeponpusTHi
JAesTeJHLHOCTH Ye/I0OBeKa (/1esiTeIbHOCTH YeJI0BeKa ¢
MO3ULMH 3K0JIOTMYeCKOH
0e30macHOCTH
OK 01 Xumus B OBITY U OLeHMBATh MOCIEACTBUS Keiic (c yuerom Oymymeit
OK 02 MIPOWM3BOACTBEHHOM OBITOBOI U poeCCHOHATTEHOM
OK 04 NEATETHPHOCTH YeJIOBEKa  |ITPOM3BOICTBEHHON NEeSATCITLHOCTH)
OK 07 NEeATEILHOCTH YeJI0BEKA C Bo3MoXKHBIE TEMBI KEHCOB:
IIK 3.4 MO3ULIHUNA 3KOJIOTUYECKOMI 1. IoTereHue KMMaTa u

0€e30IMacHOCTH

BBICBOOO’KIEHHUE Ta30BBIX
TUJPATOB CO JHA OKEaHa.

2. Bynyme matepuansl Ui
aBHa-, MallInHO- U
npUOOPOCTPOCHHSI.

3. HoBsle MmaTepuainsl i
COITHEYHBIX OaTapei.

4. JlekapcTBa Ha OCHOBE
PACTUTCIILHBIX IP€IIapaToB
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