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1. HOACHUTEJIbHAS 3AIIMCKA _
1. OBIIASA XAPAKTEPUCTUKA PABOYEHN ITPOI'PAMMBI YYEBHOU JUCHUIIJIMHBI

1.1 MecTo JUCHUILUIMHBI B CTPYKTYpe 00pa30BaTeIbHON MPOrpaMMbI:

VYuebnas quctumnaa O1.07 Xumus sBisieTcs 00s3aTeIbHOM YacThiO 00IIe00pa3oBaTeIbHON
MOJITOTOBKKA 00pa3zoBarenbHON mporpamMmbl B coorBercTBuu ¢ @I'OC mo cnenmansHoct 11.02.15
NHpOoKOMMYHHUKAITMOHHBIE CETH U CUCTEMBI CBSI3H.

1.2 Tliianupyemblie pe3yJbTaThl 0CBOCHUS THUCHHUIINHBI:

B pamkax nporpaMMbl yueOHOM TUCIUILIMHBI 0O0YJalOIUMHKCS OCBAaUBAIOTCS YMEHHS M 3HAHUS:



Koa un

IInanupyemble pe3y/bTaThl 0CBOCHHS THCIUIIUHBI

HAMMEHOBaHUe
(¢popmupyembix Oomue JAucuumiimHapHbie

KOMIIETEHIM I

OK 01. B yacTu TPpy10BOT0 BOCIIUTAHMS: - BIAJACTh CHUCTEMOM XHMHYECKMX 3HAHHMM, KOTOpas  BKIIIOYAECT:

- TOTOBHOCTh K TpPYAY,
MacTepcTBa, TpyAoIto0ue;
- TOTOBHOCTh K AaKTHBHOH JIEATEILHOCTH
TEXHOJIOTUIECKOM u COLIMAIIbHOM
HAIPaBIEHHOCTH, CIIOCOOHOCTh WHHUIIMUPOBATH,
IUIAHUPOBaTh M CaMOCTOSITEJIbHO  BBITMIOJHATH
TaKYyIO ACATCIIbHOCTD,

OCO3HAaHUE LI CHHOCTH

- UHTEpeC K Pa3JInYHbIM chepam
poeCCUOHAIBHON A TEIBHOCTH,

OniaieHHe  YHMBEPCAJIBHBIMH  Y4eOHBIMH
NMO3HABATEJbHBIMU 1eHICTBUAMM:

a) 0a30Bble JJOrHYecKHe JeHCTBHS.

- CaMOCTOSITEIIEHO dbopMynupoBaTh u

aKTyaJIM3UpOBaTh MPOOJIEMY, paccMaTpUBaTh €€
BCECTOPOHHE;

- YCTaHaBJIMBATh CYIICCTBEHHBIH MPHU3HAK HIIH
OCHOBAHUA IJIs1 CpaBHCHI/ISI, KJ'IaCCI/I(bI/IKaIII/II/I u
00001IeHHS;

- OmpeneNsaTh IENU JIEATEIbHOCTH,
napamMeTpbl U KPUTEPUHU MX JIOCTHIKCHHUS,
- BBIABJIATDH SaKOHOMepHOCTI/I 158 HpOTPIBOpe‘-II/ISI B
paccMaTpUBAEMBbIX SBJICHHSX;

- BHOCHUTH KOppeKTI/IBI)I B JCATCIIbHOCTD,
OILICHUBATh COOTBETCTBUE PE3YJIbTATOB IIEIISM,
OILICHUBATH pI/ICKI/I HOCHG}ICTBI/If/i JACATCIIbHOCTH,

3aJaBaTb

OCHOBOIIOJIATAIOIINE TOHATUS (XUMUYECKUMA JJIEMEHT, aToM, J3JICKTPOHHAs
o0oJiouka aToma, s-, p-, 0-3JEKTPOHHBIC OPOUTAIM aTOMOB, HOH, MOJICKYIIA,
BAJICHTHOCTh, 3JICKTPOOTPUIIATEIILHOCTh, CTETIICHh OKHUCIICHHS, XHMHYECKas
CBs3b, MOJb, MOJISIpHAsE Macca, MOJISIPHBI OO0beM, YIJIepOJHBIN CKeNerT,
(GyHKIIMOHATBHAS TPYIIA, PaJuKall, U30MEpPHUs, H30MEPhI, TOMOJIOTUICCKUHN
psiA, TOMOJIOTH, YTIEBOIOPOIbI, KUCIOPOA- M a30TCOAEPKAIINE COSTUHEHMS,
OMOJIOTUYECKH aKTUBHBIE BeEIIeCTBa (YIJIEBOJbI, KUPBI, OCIIKH), MOHOMED,
MOJIUMEpP, CTPYKTYpPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIE  COEAMHEHUS,
KPUCTANIMYECKAsT PEIIETKA, THUIBI XUMHYECKHX peaKkIuid (OKHUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIC, SK30-M SHJIOTEPMHUYECCKUE, PEaKI[Md HOHHOTO OOMEHa),
PacTBOP, PIAEKTPOJIUTHI, HEITEKTPOIUTHI, DIIEKTPOTUTHIUECCKAST TUCCOIUAIIHS,
OKHUCJIUTEIh, BOCCTAHOBUTENb, CKOPOCTh XMMHUYECKON PEaKInu, XUMHUECKOe
paBHOBECHE), TEOPUM ¥ 3aKOHBI (TCOPHS XUMHYECKOTO CTPOCHHS
oprannueckux BemiectB A.M. byrtnepoBa, Teopusi 3IEKTPOIUTHYECKON
aucconyanuu, nepuoaudeckuil 3akon [[.M. Menneneesa, 3aK0H COXpaHEHUs
MAaccChl), 3aKOHOMEPHOCTH, CHUMBOJIUYECKHUH S3bIK XUMUH, (AKTOIOTHUECKUE
CBEJICHUS O CBOMCTBAX, COCTAaBE, MOJYYCHHH M O€30MacHOM HCIOJIb30BaHUHI
BOXHEHIINX HEOPraHMYECKUX U OpPraHMYeCKUX BEIIECTB B OBITY U
MPaKTUYECKON JIEATETLHOCTH YEJIOBEKA;

- yMETb BBISIBIATH XapaKTEpHbIE TMPU3HAKH U B3aUMOCBSI3b HM3yYEHHBIX
MOHSTHH, TPUMEHSTH COOTBETCTBYIOIIHNE TTOHSTHSI IIPU OIMUCAHUN CTPOCHHUS H
CBOICTB HEOPraHMYECKHX U OPraHUYECKUX BEIIECTB M WX MPEBpAIlCHUN;

BBISIBJIATH B3aUMOCBA3b XUMHNYECKUX 3HAaHUH C IIOHATHUAMU n
MNPEACTAaBJICHUAMU JPYTUX CCTCCTBCHHOHAYYHBIX ITPEAMCTOB,
- YMCTH HCIIOJIB30BaTh HanMCHOBaHU XHUMHUYCCKUX CO@JII/IHGHI/Iﬁ




- pa3BHBaTh KPEaTUBHOE MBIIIUICHHUE ITPU PEIICHUN
YKU3HEHHBIX TIPOOIJIeM

0) 0a30BbIe UCCJIeI0BaTEeIbCKUE TeHCTBUS:

- BIIQJICTh HAaBBIKAMHU y4eOHO-UCCIICIOBATEIBCKOM
U TPOCKTHOH  JEATEIBHOCTH, HaBBIKAMH
pasperieHus mpoodieM;

- BBIABJISITH TPUYMHHO-CIICICTBEHHBIC CBSI3U U
aKTyaJIM3UPOBATh 337249y, BBIJIBUTATh TUTIOTE3Y €€
pelIeHus, HaXOJHUTh apryMeHThI TS
JIOKA3aTeIbCTBA CBOMX YTBEPXKICHHI, 3a/1aBaTh
rapamMeTpbl U KpUTEPUU PEIICHNUS,

- AQHAJIM3WPOBAThH IMOJIYYCHHBIC B XOJC PEHICHUS
3aaud Pe3yJbTaThl, KPUTHUYECKH OIEHUBATh HX
JIOCTOBEPHOCTh, IMPOTHO3UPOBATh W3MCHCHHE B
HOBBIX YCJIOBUSIX;

- YMETh MEPCHOCUTH 3HAHMSI B O3HABATEIBHYIO H
MPAKTHYECKYI0 00JaCTH KUZHEICATEIbHOCTH;

- yMEThb HWHTETPUPOBATH 3HAHUS U3 PA3HBIX
MPEeIMETHBIX 00IacTel;

- BBIABATaTh  HOBBIE  WJIEH,
OpPUTHHAIILHBIC TTOIXO/IbI U PEIICHUS;
- CIIOCOOHOCTH X HCIIOJIL30BAaHHUS B
MO3HABATENILHON U COIMAIbHOM MPaKTHUKE

npeniaraTh

MEXIYHAPOAHOTO COK03a TEOPETHUYECKOW M MPUKIAJHON XUMHUU U
TPUBHUAJIbHBIC HA3BaHUSI BAKHEUIIIMX BEUIECTB (ITUIICH, alleTUJICH, TJIULIEPUH,
denon, dopmanpaerun, yKCycHas KHUCIIOTa, TJWIUH, YyrapHblid ras,
YTJIEKHUCIIBIN ra3, aMMHaK, raiieHasi u3BecTh, HeralleHasl U3BECTh, MUThEBast
colla U JAPYTUX), COCTaBIATh (POPMYJIbl HEOPraHMYECKUX M OPraHUYEeCKHX
BEIICCTB, YPAaBHCHHUS XUMHUYECKHX PEAKIUH, OOBACHATh WX CMBICI;
MIOATBEPKIATh XapakTepHbIE XUMUYECKHE CBOMCTBA BEILIECTB
COOTBETCTBYIOIIMMHU IKCIIEPUMEHTAMH U 3alUCSIMU YPAaBHEHUN XUMHYECKUX
peaxiu;

- YMEThb YCTaHaBJIUBATh MPHUHAIJIC)KHOCTh W3YYEHHBIX HEOPTAaHMUYECKUX U
OpraHMYECKHUX BEILIECTB K ONpPEACIICHHbIM KJIaccaM U IpyliaM COEIMHEHU,
XapaKTEepU30BaTh MX COCTaB W BAXKHEHIIIME CBOWMCTBA; OMPEACIATH BUIIbI
XUMHUYECKUX CBsi3el (KOBaJIGHTHAs, MOHHAs, METaJUIMYecKas, BOJOPOAHA),
THUIIBI KPUCTAJUIMYECKUX PEIICTOK BEIIECTB; KJIACCU(UIIMPOBATh XUMUICCKHE
peakuuu;

- chopmMupoBaTh MPEACTABICHHUS: O XHUMHYECKOH  COCTaBISIOMICH
€CTECTBEHHOHAYYHOM KapTUHBI MHpA, POJM XUMHUU B MO3HAHUU SIBIICHUU
MpUPOJLI, B (POPMUPOBAHWUU MBIIUICHUS U KYJIBTYpbl JIMYHOCTH, €€
(GYHKIIMOHATBHOU TPAMOTHOCTH, HEOOXOUMOMN ISl peIIeHUs TPAKTHUYECKUX
3a/1a4 ¥ DKOJIOTHYECKH OOOCHOBAaHHOTO OTHOIIEHHUS K CBOEMY 370POBBIO U
MIPUPOAHOMU Cpele;

- YME€Th MPOBOAUTH pacueThl MO XUMHUYECKHUM (OpMyjaM U ypaBHEHUSIM
XUMHUECKUX  PEaKIUil C UCHOJIb30BaHUEM  (DM3HUECKUX  BEIUYHUH,
XapaKTEePU3YIOIIUX BEIIECTBA ¢ KOJIMYECTBEHHOW CTOPOHBI: MacChl, 00bema
(HOpManbHBIE yCIIOBHUSI) Ta30B, KOJMYECTBA BEIIECTBA; WCIOIb30BATh
CHCTEMHBIE XUMUYECKHE 3HAHUS MJIs MPUHATHS PEIICHUA B KOHKPETHBIX
JKU3HEHHBIX CUTYAIIMSIX, CBSI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM

OK 02.

B 00.1acTH HEHHOCTH HAYYHOI'O NTO3HAHMS:

- c(OpPMHPOBAHHOCTH MHUPOBO33PEHU,
COOTBETCTBYIOILIETO ~ COBPEMEHHOMY  YPOBHIO
pa3sBUTHs HayKd M OOIIECTBEHHON MpPaKTHUKH,
OCHOBAHHOTO Ha Jaore KYJIbTYD,

- YMETh IJIAaHUPOBATH U BBIMOJIHATH XUMUYECKUHN SKCIIEPUMEHT (IIPEBpALICHUS
OpraHUYECKUX BEILECTB IIPU HAarPEBaHUH, IIOJIYYCHUE YTUIICHA U U3yYEHUE €T
CBOMCTB, KAaUECTBCHHBIC pPEAKIMM HA aJbJETHJIbI, KpaxMall, YKCYCHYIO
KUCJIOTY; JIeHaTypalusi OeNKOB NMPU HarpeBaHUU, [[BETHHIE PEAKIMH OENKOB;
MIPOBOAMTH PEAKIIMH HOHHOTO 0OMEHa, ONpeNIeNsITh Cpely BOJAHBIX PACTBOPOB,
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CIIOCOOCTBYIOILIIETO OCO3HAHUIO CBOEr0 MecTa B
IIOJIMKYJIETYPHOM MHUPE;

- COBEpILIEHCTBOBAHUE SI3bIKOBOW M YMTATEIbCKOU
KYJIBbTYpbI KaK CPEACTBA B3aUMOJICHCTBUSA MEXIY
JIIOIbMU U IIO3HAHUS MUDA;

- OCO3HAaHME LICHHOCTH HAY4YHOU JIEATEIIbHOCTH,

TFOTOBHOCTh ~ OCYHIECTBISATb  IPOEKTHYIO U
UCCIIEI0BATEIbCKYIO JIeSITEIIbHOCTD
UH/IMBUYaJIHO U B TPYIIIIE;

OsilaieHHe  YHMBEPCAJIBHBIMH  Y4eOHBIMH

NMO3HABATEJIbHBIMHU AeHCTBUIMMU:

B) padora ¢ nnpopmanueii:

- BJIa/IeTh HaBBIKAMH MOJIy4YeHUs MHPOPMAIUH U3
HMCTOYHHKOB Pa3HBIX THIIOB, CaMOCTOSITEIIBHO
OCYIIECTBIISITh TOUCK, aHAIHN3, CHCTEMaTH3aLUIO U
WHTEPIPETALNI0 MHPOPMALIUKA PA3TUYHBIX BHUJIOB
u GopM IpeICTaBICHHUS,

- co3JaBaTh TEKCThl B Pa3MWYHBIX (popmarax c
y4eTOM HazHaueHus WH(OpMalMU U 1EIeBOU
ayIUTOPUHU, BBIOMpas ONTUMAIBHYIO (opMy
MIPEICTABICHUS U BU3YAIU3alINH;

- OIICHUBATh JIOCTOBEPHOCTh, JIETUTUMHOCTH
uH(pOpMaIlK, €€ COOTBETCTBUE TMPABOBBIM U
MOPAJIbHO-dTUYECKUM HOPMaM;

- HUCIOJIb30BaTh CPEACTBA HMH(POPMAIIMOHHBIX U
KOMMYHUKAITMOHHBIX TEXHOJOTHH B pEUICHUU

KOTHUTHBHBIX, KOMMYHUKATHUBHBIX u
OpPTaHMW3AIlMOHHBIX  3aJad €  COOJIFOJICHUEM
TpeOOBaHUI YPrOHOMUKHU, TEXHUKHU OE30MaCHOCTH,
TUTHEHBI, PECypCOCOEPEKEHUs, TIPABOBBIX U
STHYECKUX HOPM, HOpPM  HUH(MOPMAIMOHHON
0€30I1aCHOCTH;

KaueCTBEHHbIE peaKIHH Ha cyiabpar-, KapOOHAT- M XJIOPHUA-aHUOHBI, Ha
KaTHOH aMMOHMSI; pellaTh 3KCIEPUMEHTANIbHBIE 3aa4uM 110 TeMaM "Merabl"
u "HemeTamnbl") B COOTBETCTBUM C NpaBUJIaMU TEXHUKH 0€30MMacHOCTH MPHU
00palIeHny ¢ BEIECTBAMH U J1a00paTOpPHBIM 000pyIOBaHHEM; ITPEICTABIATh
pe3yNnbTaThl XWMUYECKOTO OJKCIEpUMEHTa B (opMe 3alucu YpaBHEHHM
COOTBETCTBYIOIIUX PEAKIHMiA U (OPMYIHPOBATH BHIBOABI Ha OCHOBE 3ITHUX
pe3yJbTaToB;

- YMETh aHATM3UPOBATh XUMUYECKYIO HH(POPMAITHIO, ITOTy4aeMyI0 U3 Pa3HbIX
MCTOYHUKOB (CpeACTB MaccoBoi nH(popManuu, cetb IHTepHET u Apyrue);

- BJIaJIE€Th OCHOBHBIMHM METOJIaMU HayYHOT'0 IO3HAHUS BEIECTB M XUMHUUECKUX
ABIIeHUH (HaOMI0IeHNEe, U3MEPEHUE, IKCIIEPUMEHT, MOJIEIMPOBAHNUE);

- YMETb NPOBOJUTH pacyeThl MO XUMUYECKUM (opMysiaM U ypaBHEHUSIM
XUMHUYECKUX  PEaKIUil C UCHOJb30BaHUEM  (DU3MUECKUX  BEIUYHUH,
XapaKTEepU3YIOIINUX BEIECTBA C KOJWYECTBEHHONW CTOPOHBI: Macchl, 00beMa
(HOpMalnbHBIE yCIIOBHUSI) Ta30B, KOJMYECTBA BEIIECTBA; HCIOIb30BaTh
CUCTEMHbIE XMMHUYECKHE 3HAHMs JJIsl HNPUHATHS PEUIEHHM B KOHKPETHBIX
JKU3HEHHBIX CUTYalUsX, CBA3aHHBIX C BELIECTBAMM U UX IPUMEHEHUEM




- BJIaJICTh HABBIKAMH PACIIO3HABAHUS U 3AIUTHI
uHpopManuu, nHHOPMAITMOHHOH 0€30IMacHOCTH
JUYHOCTH,

OK 04.

- TOTOBHOCTb K CaMOPAa3BUTHIO,
CaMOCTOSITEIIBHOCTH U CaMOOTIPE/ICIICHUIO;
-OBJIAJICHUC HaBBEIKAMH y4eOHO-
HCCIIEIOBATEIIbCKOM, MPOEKTHOW M COLUAIBHOU
JIeTCIIbHOCTH;

OBaagenue YHHBepPCAJbHBIMU
KOMMYHUKATHBHBIMU J1eCTBUAMM:

0) coBMecTHAasl 1eATEJIbHOCTD.

- TOHHUMATh M WCIOJb30BATh IPEUMYIIECTBA
KOMaHJAHOW ¥ UHJIMBUyaJIbHOU paboThL;

- MPUHUMATH 1M COBMECTHOHM JESITEeIbHOCTH,
OpraHU30BBIBATh U KOOPAMHUPOBATH ACHCTBUS 110
€€ JOCTIDKCHHIO: COCTaBJIATh IUIAH JICHCTBHIA,
pacupenensiTh poJiy C y4eTOM MHEHUN YHaCTHUKOB
00CyX/1aTh pe3yJabTaThl COBMECTHOM PaOOTHI;

- KOOPJAWHUPOBATH M BBIMONHATH paboOTy B
YCIIOBHSIX peanbHOTO, BUPTYaJILHOTO u
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

- OCYHIIECTBJISITH TO3UTHUBHOE CTPATETUYECKOE
MOBEJICHUE B PA3IMYHBIX CUTYalUSIX, MPOSBIATH

TBOPYECTBO u BOOOpakeHue, OBITh
WUHHUIMATUBHBIM
OBananenue YHHMBEPCAJIbHBIMH

pPeryJisiTUBHBIMH J1€HCTBUSIMU:

') NPUHATHE ce0s1 U APYTUX JI0/Ieii:

- IPUHUMATh MOTHUBBI ¥ apTyMEHTHI JPYTUX TOEH
IIPH aHAJIM3E PE3YJIbTATOB JACITCILHOCTH;

- IpU3HABaTh CBOE MPABO U MPABO APYTUX TIOACH
Ha OIIMOKM;

- YMETb IJITAHUPOBATH U BHIMOJIHATh XUMUYECKUN SIKCIIEPUMEHT (IIPEBPaICHUS
OpPraHMYECKUX BEILECTB IIPU HarpeBaHUH, OJIYYEHUE ITUIICHA U U3YUYEHUE €ro
CBOICTB, KAaueCTBEHHbIE pEAKIMM Ha albJETUibl, Kpaxmal, YKCYCHYIO
KUCIIOTY; JIeHaTypauusi OelKOB IPU HarpeBaHUU, LIBETHbIC PEAKIIMU OEIIKOB;
IIPOBOAMTDH PEAKIIMM HOHHOTO 0OMEHA, OIPENEATh CPEly BOJAHBIX PACTBOPOB,
KayeCTBEHHbIE peakluu Ha cyibdaT-, KapOOHAT- U XJIOPHI-aHUOHBI, Ha
KaTHOH aMMOHHMSI; pelliaTh 3KCIEpUMEHTANIbHbIE 3a1auu 110 TeMaM "Merabl"
u "Hemeramibl") B COOTBETCTBUM € IPaBUIAMU TEXHUKU 0€30MACHOCTHU MPHU
00palIeHny ¢ BEIECTBAMH U J1a00paTOPHBIM 000PyIOBaHHEM; MTPEICTABIATh
pe3yabTaThl XUMHUYECKOrOo SKCIEpUMEHTa B (opMe 3alucu ypaBHEHHH
COOTBETCTBYIOIIMX PEAKIHMA W (OPMYIHPOBATH BHIBOABI Ha OCHOBE ITHX
pe3yiIbTaToB




- pa3BHUBaTh COCOOHOCTH TIOHUMATh MUP C
HIO3UIIMY JPYTOTO YEIIOBEKA,;

OK 07.

B 001acTH 3K0J10r14eCKOro BOCIIMTAHUA:

- c(hopMHUPOBAaHHOCTH KOJIOTHYECKOW KYJIBTYPHI,
MOHUMAaHHUE BIMSHUS COIMAIbHO-?KOHOMHUYECKUX
MpPOIECCOB  HAa  COCTOSIHME  MNPUPOJHON U
COLIMANILHOM CPEIbl, OCO3HAHWE TJI00ATBHOTO
XapakTepa 3KOJIOTHYECKUX MPooIIeM;

- IUIAHUPOBAHUE M OCYLIECTBIICHUE ACHCTBUN B
OKpY’KallIllel cpele Ha OCHOBE 3HAHUA LieJiel
YCTOMYMBOIO Pa3BUTHS YETOBEUYECTBA;

AKTUBHOE HENpPUATUE JACHUCTBHUH, NPUHOCIIIUX
BpEJl OKPYKAIOIIEH CpeJe;

- yMEHHE MPOTHO3UPOBATh HEOIArONPUSITHHIE
AKOJIOTMYECKHUE TMOCIEICTBUS MPEAITPUHUMAEMBIX
JICUCTBUI, IPEIOTBpPALATh HUX;

- pacupenue OITBITa
AKOJIOTMYECKOW HAIIPaBJIECHHOCTH;
- OBJIQJICHUE HAaBbIKAMU Y4EOHO-
HCCIIEIOBATENILCKOM, IPOEKTHON U COLMAJIBHOU
JIeSITCILHOCTH;

JACATCIIBHOCTH

- chopmMupoBaTh MPEACTABICHHUS: O XHUMHYECKOH  COCTaBISIOMICH
€CTECTBEHHOHAyYHOM KapTUHBl MHpA, POJM XUMHUU B MO3HAHUU SIBJIICHUU
OpUpPOAbl, B (OPMHPOBAHMHM MBIIIICHUS W KYJIBTYPBl JIMYHOCTH, €€
(GyHKIIMOHAJIBHOU TPAMOTHOCTH, HEOOXOAUMOMN ISl PEIICHUs PAKTUYECKUX
3a/1a4 U IKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3JI0OPOBBIO U
MIPUPOJHON cpene;

- YMEThb COOJIIOJIaTh MpaBUJIa SKOJOTUYECKH I1eJIeCO00pPa3HOr0 MOBEACHHS B
OBITY U TPYAOBOH AEATETHLHOCTU B LEISIX COXPAHEHHS CBOETrO 3[I0POBBS U
OKpYKaIoIel NPUPOJHOW CpElbl; YUYUTHIBATH OMACHOCTh BO3JCHCTBUS HA
JKUBBIE OPTaHU3MBbl OINPENEJICHHBIX BEIECTB, MOHMMAs CMBICH IOKa3aTes
MpEeaEIbHON TONYCTUMOW KOHUEHTPALMU




2. CTPYKTYPA U COAEPX KAHHUE OBIIEOBPA3OBATEJIBHOM IUCIATLIMHBI

2.1. OobeM 001Ie00pa3oBaTeIbHON Y4eOHOH IMCHMIIJIMHBI M BUABI Y4e0HOH padoThl

Buna yueOHoii padboThl

O0BEéM B yacax

O0beM yueOHOoi U CHUNTHHBI 78
B TOM YHCJIE:
38
TEOpeTUIeCKoe 00yueHue
JlaGopaTopHbie pabOThI 10
IPAKTUYECKHE 3aHSTHS, B T.4. KOHTPOJIbHBIE PaOOTHI 28
U3 HUX MPOMEKYTOUHAs arTecTanus B popme nuddepeHmpoBaHHOTO 3a4eTa 2
2.2 TemaTn4yeckuii IUIaH M cOiepPKaHUe U CUMIIIMHBI
HanmeHnoBanue Copepxanue y4eOHOro Mmarepuasa, 1a00paTopHbie H NPAKTHYECKHE 3aHATHA, O0bem | ®opmupyemsie
pa3aesioB M TeM KOHTPOJIbHbIE padoThl 4acoB KOMIIeTeHIIHH
Pa3nes 1. OcHOBBI CTPOCHHUSI BeIeCTBA 8
Tema 1.1. CTpoeHue CoBpeMeHHast MojeNb CTpoeHusi aromMa. CHUMBOIMYECKUN SA3BIK XUMUU. XHUMHUYECKUU OK 01
aTOMOB XUMHUYECKUX 3JIeMEHT. DIIeKTpOHHast KoHpUrypauus aroma. Knaccupukanus XMuMHUYECKHX 3JIEMEHTOB (s-
3NIEMEHTOB ¥ Ipupoaa |, P-, d-anementsl). BaneHTHble 37€KTpOHBI. BaneHTHOCTh. DJEKTPOHHAs MOpUpPOJA 2
XUMHUYECKOH CBSI3U XUMHUYECKON CBSI3U. DIEKTPOOTPULIATENFHOCTh. BUIbI XUMUUECKOH CBA3M (KOBaJeHTHa,
MOHHAsI, METAJUIMYECKasi, BOJIOPOIHAS) M CIIOCOOBI €€ 00pa3oBaHUs
2

IIpakTnyeckue 3aHATHS
Pemenue 3amannii Ha UCHOJIL30BAaHUE XMMHUYECKONM CUMBOJIMKHA U Ha3BaHWUU COEIMHEHUHN
10 HOMEHKJIATYpPE MEXIYHApOJIHOrO0 COK03a TEOPETHYECKOW M MPUKIAAHON XUMHHU U

9




TPUBHAJIBHBIX HA3BaHUM I  COCTaBJICHUS XHMHYECKHX (OpMyT JIBYXaTOMHBIX
coequHEHUN (OKCHIOB, CYIb(UAOB, THAPUAOB U T.I.) W JPYrUX HEOPTraHUYIECCKHX
COEIUHEHMH OTACIbHBIX KJIAaCCOB.

[IpakTueckue 3alaHusl Ha YCTAHOBJIEHUE CBSI3U MEXKAY CTPOEHHUEM aTOMOB XMMHUYECKUX
3JIEMEHTOB M MEPHUOJIMYECKUM H3MEHEHHEM CBOWCTB XMMHUYECKHX JJEMEHTOB U HUX
COEJMHEHUI B COOTBETCTBUU C MOJ0KEHUEM [leproinuecKkoi CUCTEMBI.

Tema 1.2.
[Tepuoanueckuii 3aKOH
u tabnuma J[.H.
MenaeneeBa

[lepuonnueckas cucrema xumMuueckux sneMeHToB J[.M. MenaeneeBa. ®usnueckuii
cmblica [lepuonnueckoro 3akona J[.1. MenneneeBa. 3aKOHOMEPHOCTH U3MEHEHHUSI
CBOMCTB XUMHUYECKHUX AJIEMEHTOB, 00pa3yeMbIX UMH MPOCTHIX U CIOKHBIX BELIECTB B
COOTBETCTBUHU C MOJOKEHUEM XUMHUYECKOT0 3jieMeHTa B [lepronueckoit cucreme.
MupoBo33peHueckoe U HayuHoe 3HaueHue llepuoanueckoro 3akona /1.11. Menneneesa.
ITporuosst JI.M. MenneneeBa. OTKpbITHE HOBBIX XUMUYECKUX JIEMEHTOB.

IIpakTH4yeckue 3aHATHS

Pemenne npakTMKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUN HA XapaKTEPU3ALUIO
XUMHYECKHX 3JIEMEHTOB «MeTaminueckue / HeMeTalllIN4ecK1e CBOICTBA,
SJICKTPOOTPULATCIIBHOCTE XUMHUYCCKHUX 3JICMCHTOB B COOTBETCTBHUH C UX 3JICKTPOHHBIM
CTPOEHUEM U MOJIOKEHHUEM B IIEPUOJUYECKON CUCTEME XUMHUYECKHUX di1eMeHTOB 1. 1.
MengeneeBa»

OK 01
OK 02

Pasznen 2. Xumuyeckune peakuumu

Tema 2.1. Tumesr
XUMHYECKUX PEAKIUN

Knaccudukaius u TUIIBI XUMUYECKUX PEAKIUI C yuacTUEM HEOPTaHUYECKUX BEIECTB.
CocraBrieHre ypaBHEHUHN PeaKIUid COSAMHEHUS, PAa3JIOKEHUS, 3aMEeIlIeHUsI, 0OMEeHa, B T.4.
peakiMii rOpeHHsl, OKHCICHUSI-BOCCTAHOBIICHHUS.

YPaBHeHI/ISI OKHCIICHUA-BOCCTAHOBJICHU . CTCHCHI) OKHUCJIICHUA. OKI/ICJ’II/ITGHB u
BOCCTaHOBUTENb. COCTaBICHUE U YPAaBHUBAHUE OKUCIUTEIBHO-BOCCTAHOBUTEIbHBIX
peaKkIuii METOIOM AJIEKTPOHHOTO OanaHca. OKUCIUTEIHFHO-BOCCTAHOBUTEIBHBIE PEAKITUN
B [IPUPOJIE, IPOU3BOJACTBEHHBIX MPOIIECCAX U KUZHEEATEIbHOCTH OPraHU3MOB

IMpakTnyeckune 3aHATHA

KonuyecTBeHHbIE OTHOIIEHHS! B XUMHUHU. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XUMUU U
pacyeThl 10 YpaBHEHUSIM XMMUYECKUX peakiuii. MoJb Kak eJMHUIIA KOJTMYECTBA BEIIECTBA.
Momnsiprast macca. 3aKOHBI COXPaHEHHsI MacChl U SHEPruM. 3akoH ABorajapo. MosipHbIT
00beM ra3oB. OTHOCHTENbHAS IUIOTHOCTh Ta30B. PacyeTsl MO ypaBHEHUSM XUMHYECKUX

OK 01
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peaKHI/Iﬁ C HUCIIOJIB30BaHHUEM MAcCCHhI, obbeMa (HOpMaJ'IBHBIe YCJ'IOBI/IH) ra30B, KOJIMYECTBa
BCIICCTBA

Tema 2.2. Teopusa snexkrponurnueckod auccouuanuu. WOHBI. DNEKTPOIUTHI, HEIJIEKTPOJIMTHI. OK 01
DNEeKTpoNIUTHYECKAst Peaknuu nonHoro oomena. CocraBieHUe peakiiii HOHHOTO OOMEHA IMyTeM COCTABJICHUS 9 OK 04
JUCCOLMAIUS M MOHHBIA | X MOJHBIX U COKPAIICHHBIX HOHHBIX YpaBHeHUU. KHUCIOTHO-OCHOBHbBIE peakluu. 3aJaHus
oOMeH Ha COCTaBJICHUE MOHHBIX PeaKIuil

JlabopaTopHble 3aHATHS

JlaGopaTopHas padota “THUITBl XHMHUYECKUX pPEaKIuii”.

HccnenoBanue TUIIOB (110 COCTaBY U KOJIMUYECTBY UCXOJHBIX U 00pa3yIOLIUXCs BELECTB) U 2

MPU3HAKOB XUMUYECKUX peakiuii. [[poBeneHne peakiuii HOHHOro 0OMeHa, OINpeieIeHIe

CpeJibl BOJHBIX PACTBOPOB. 3aJaHMsI HA COCTABJICHUE HOHHBIX peaKIMi
KountpoJsbHas pa6ora 1 |CTpocHMe BelECTBAa U XUMHUYECKHE PEAKIUU 2
Pa3nes 3. CTpoeHue M CBOHCTBA HEOPraHUYECKUX BelleCTB 14
Tema 3.1. [Tpenmet Heopranndeckoit xumun. Kitaccuukanus HeopraHndeckux Bemiects. [IpocTeie OK 01
Knaccudukanus, U CIIOKHBIE BemiecTBa. OCHOBHBIE KJIACChI CIIOKHBIX BEUIECTB (OKCUIBI, TUIPOKCU/IBL, OK 02
HOMEHKJIaTypa U KHCJIOTHI, COJIN). B3anMOCBS3b HEOPraHMUECKUX BEIIECTB. ATPEraTHbIE COCTOSHMUS
CTpPOCHHE BemecTBa. Kpucramimyeckrue n aMmop¢Hsble BemecTBa. THIBI KPUCTAIIMYECKUX PELIETOK 2
HEOPraHUYECKUX (aToMHast, MOJNIEKYJISIpHAs, HOHHASI, METAJUTMYECKast). 3aBUCUMOCTh (PU3MUECKUX CBOWCTB
BELIECTB BELIECTBA OT TUIA KPUCTAIIIMYECKON PEIIETKH. 3aBUCUMOCTh XUMUYECKON aKTUBHOCTH

BEIIECTB OT BU/1a XUMHUECKOM CBSI3U U THIA KpUCTAINIMYECKON pemeTku. [[pruunnel

MHOTroo0pasusi BeleCcTB

IIpakTHyeckue 3aHATHSA

HomeHknatypa HEOPraHMUYECKNX BEIIECTB: Ha3BaHHUE BELIECTBA UCXOS U3 UX

XUMHUYECKON (OPMYJIbI UM COCTaBICHUE XUMUUECKON (OPMYJIIbI HCXO/S U3 HA3BAHUS

BeecTBa 1o MexayHapogHoi (MIOITAK) win TpuBuansHON HOMEHKIATYpe. 5

Pemrenne MMPaAKTUYCCKHUX SaHaHI/Iﬁ Io KJ'IaCCI/I(l)I/IKaI_H/II/I, HOMCHKJIAaTYpE U XHMHUYCCKHUM
(I)OpMYJ'IaM HCOPTaHNYCCKUX BCHICCTB PA3JIMYHBIX KJIACCOB (yFapHBIfI ras, YFHCKI/ICJIHﬁ ras,
aMMHakK, ramecHas HM3BCCTb, HETrali€Hasa H3BCCTh, MIMUThEBasA Coda H prrI/IX)Z Ha3bIBaTh U
COCTaBJIATH (I)OpMYJ'IBI XUMHYCCKUX BCHICCTB, ONPCACIIATH NPUHAAJIC)KHOCTD K KJIACCY.
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HcTounuku xumMuueckoilt uugopmaruu (CpeacTB MaccoBoil HHpopMaIu, ceTh MIHTepHeT
u npyrue). [louck napopmannu no Ha3BaHUIM, UACHTH(PHUKATOPAM, CTPYKTYPHBIM

dbopmynam

Tema 3.2. ®usuxo- Mertamibl. O0uue GpusnuecKkue 1 XUMHYECKHe CBOICTBAa MeTaioB. CIIOCOOBI MOTyYESHHUS. OK 01
XUMHUYECKHUE CBOWCTBA 3HaueHHE METaUIOB M HEMETAUIOB B MPHUPOAEC U JKU3HEACATEIBHOCTH YEJIOBEKA U 2 OK 02
HEOpPraHUYECKUX opranu3mMoB. Koppo3uss meTamnoB: BHUIbl KOPPO3UH, CIIOCOOBI 3alIUThl METAJUIOB OT
BEIIECTB KOPpO3UU

Hemeramnel. OOmue ¢usnueckue W XUMHUYECKHWE CBOMCTBA HEMETaIoB. TUMHUYHBIE

coiictBa HemeTtaiuioB [V— VII rpymnmn. Knmaccudukanuss u HOMEHKJIATypa COEIMHEHHM 2

HeMeTaJu10B. KpyroBopoThl OMOT€HHBIX AJIEMEHTOB B PUPOJIE

XUMHYECKUE CBOWCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX BEUIECTB (OKCUOB,

TUAPOKCUIOB, KUCIIOT, COJEH U Ap.). 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB MIPOCTHIX 2

BEIIECTB, BOJOPOJHBIX COEMHEHHH, BBICIINX OKCHJIOB M THAPOKCHIOB

IIpakTH4yeckue 3aHATHS

CocraBiieHHe YpaBHEHHH XUMHYECKMX pEaKLUMA C y4acTUEM IMPOCThIX U CIOKHBIX

HEOPraHMYECKUX BEIIECTB: METAJUIOB M HEMETAJUIOB; OKCHOB METAIIJIOB, HEMETANIOB U

aM(pOTEpHBIX JJIEMEHTOB; HEOPraHMYECKUX KHUCJIOT, OCHOBaHMH U aM(pOTEpHBIX 9

TUAPOKCUIOB; HEOPraHUUYECKUX COJIEH, XapaKTEPU3YIOIIHUX UX CBOMCTBA.

Pemenne npakTUKO-OpUEHTHPOBAHHBIX TEOPETUYECKUX 3aJlaHUN Ha CBOMCTBA, COCTaB,

NOJy4YeHHe U 0e30MacHOe UCIOIb30BaHNE BAKHEMIINX HEOPraHWYECKUX BEIIECTB B OBITY

Y IIPAKTUYECKOM J1eATENbHOCTH YEIOBEKa
Tema 3.3. JlabopaTropHble 3aHATHUS OK 01
Wnentudukanus JlaGopatopHas pabota «/aeHTuuKaIys HeOPraHUIECKUX BELIECTBY. OK 02
HEOpPraHUYECKUX Pemenne »skcrnepMMEHTaIbHBIX 3a/4ad 10 XUMUYECKHMM CBOMCTBAM METalIOB H OK 04
BELIECTB HEMETAJIJIOB, 10 PAaCIO3HABAHUIO U IMOJTYYEHHIO COEANHEHUN METAJIJIOB U HEMETAJIIIOB. 2

Nnentuduxanus HEOPraHMYECKUX BEIIECTB C MCIONb30BAaHUEM MX (PU3MKO-XHMUYECKUX

CBOMCTB, XapaKTepHbIX KauyeCTBEHHBIX peakuuil. KauecTBeHHbIE peakiuu Ha cynbdar-,

KapOOHAT- U XJIOPUA-aHHOHBI, HA KATHOH aMMOHHMS
KonTpoJsbHas pa6ora 2 |CBolicTBa HEOPraHMYECKUX BEIIECTB 2
Pasnen 4. CtpoeHue u CBOMCTBA OPraHuYecKMX BellleCTB 22
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Tema 4.1.
Knaccudukanus,
CTpOEHHUE U
HOMEHKJIATypa
OpPraHUYECKUX BEIIECTB

[losiBneHue u pa3BUTHE OPraHUYECKOW XUMHUHU Kak Hayku. [Ipenmer oprannueckoi
XUMHUHU. MecTO 1 3HaYeHHE OpPraHN4eCKON XUMHUU B CUCTEME €CTECTBEHHBIX HAYK.
XHUMHUYECKOE CTPOCHHE KAaK IOPSJAOK COCAUMHEHUs aTOMOB B MOJIEKYJIE COIVIACHO HX
BaJIEHTHOCTH. OCHOBHBIE IIOJIOKEHUS TEOPUM XUMHYECKOI'O CTPOEHMSI OpPraHM4eCKHX
coequHenni  A.M. byrtnepoBa. VYriepoIHbId CKEJIET OpPraHU4ecKOW MOJICKYJIbI.
3aBUCHUMOCTb CBOMCTB BELIECTB OT XMMHYECKOIO CTpPOEHHUs Mojekya. M3omepus u
H30MEpHI.

[Tonstue o ¢dyakauoHampHOW rpynme. Panukan. IlpuHnumsel — kinaccudukanuu
OpraHUYECKUX COeqMHEHUN. MeXyHapoaHasi HOMEHKIIATypa U IPUHLUIIBI HOMEHKJIATYPhI
opranuveckux coeauHeHuil. IlonsaTre 00 a30TcoaepKalmux COCTUHEHUAX, OMOIOTHYECKU
aKTUBHBIX BellecTBax (YIJeBoAax, >KUpax, Oelkax U Jp.), BBICOKOMOJEKYISPHBIX
COeIMHEHUSX (MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO)

IIpakTH4yeckue 3aHATHS

Homenknarypa oOpraHu4eckux COCIMHEHMH OTHENBHBIX KJIAcCOB  (HACHIIICHHBIE,
HEHACBHIIICHHBIE 1 apDOMAaTHYECKHE YTIIEBOAOPOIbI, CITUPTHI, (DEHOIIbI, allbACTUIbI, KETOHBI,
KapOOHOBBIE KHCIIOTHI U Jp.) CocTaBIeHUE TOJTHBIX H COKPALICHHBIX CTPYKTYPHBIX (hOpMyIT
OpPraHMYeCKHUX BEUIECTB  OTAEIbHBIX  KJIACCOB, MCIOJNB3YS HX Ha3BaHUSA IO
CHCTEMaTHYECKOW M TPUBHAIBLHOW HOMEHKJIAType (ITHUJICH, alleTUIICH, TIIHIEPHH, (EeHOI,
dopmanbaerusn, YyKCycHas KHUCIOTa, TMIUH). Pacdersl mpocreiimeid  Gopmysbl
OpraHMYECKON MOJIEKYJIbI, UCXOJS U3 JIEMEHTHOro cocTana (B %)

OK 01

Tema 4.2. CBoiicTBa
OpPraHUYECKUX
COE€IUHEHUN

DU3UKO-XMMUYECKHE CBOMCTBA OpPraHMYECKUX COCIUHEHUM OTIEIbHBIX KJIACCOB
(ocobenHOCTH KiTaccu(UKAIMKM 1 HOMEHKJIATyphl BHYTPH KJIacca; TOMOJIOTHUECKUN psl U
obmas Qopmyna; uzomepus; GU3NIECKHE CBOMCTBA, XMMHUUYECKHE CBOWMCTBA; CIOCOOBI
HOJIY4EeHHUs):

— TpeneNbHbIE YIJIEBOJOPO/IbI (aTKaHbl U IUKIOAIKaHbI). ['OpeHne MeTaHa Kak OJUH U3
OCHOBHBIX HCTOYHUKOB TeEIJIa B MPOMBIIIJIEHHOCTH U ObITy. CBOHCTBa MPHUPOIHBIX
YTJIEBOAOPOJOB, HAX0XKICHUE B MPUPOJE U TPUMEHEHUE AJTKAHOB;

— HempeJeNnbHble (AIKEHBbI, AJIKUHBI U alKaJWEHBl) M aPOMATHUYECKHUE YTIEBOJOPOJIBI.
['openue aneTuneHa Kak MCTOYHUK BBICOKOTEMIIEPATYPHOTO MIJIAMEHH JIJIsi CBAPKU M PE3KHU
METAJIJIOB

OK 01
OK 02
OK 04
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— KUCJIOPOJICOIeprKaIlMe COEANHEHMsI (CIIUPTHI U (PEHOIIbI, KAPOOHOBBIE KMCIOTHI U 3(QUPHI,
albJIETUIbl U KETOHBI, KUPbI, yriaeBonbl). IIpakTuueckoe npuUMEHEHHE ITHIIECHIJIMKOIS,
riuuepuHa, ¢eHona. Ilpumenenue gopmanbaeruia, aneTaabAeruia, YKCyCHOM KHCIOTHI.
MBpI1a KaK COJIM BBICHIMX KapOOHOBBIX KUCIOT. MotoIye CBOCTBA MbLIa

— a30TCoJepKALIME COEMHEHUS (AaMUHBI U aMUHOKHUCIIOTHI, Oenkn). BeicokoMoneKynsipHble
coeIMHEHUs (CUHTETUYECKHME U  OHOJOrM4YecKU-akTUBHbIE). MoHOMep, moJauMmep,
CTpYKTypHOE 3BeHO. Ilomumepuszanuss >TUIEHa Kak OCHOBHOE HAIpaBIEHHUE €ro
UCIIOJIb30BaHUS.

["'eHeTHUeCKas CBS3b MEXJ1Y KJIACCAMU OPTaHUYECKUX COeTMHEHUN

IIpakTH4yeckue 3aHATHS

CBoiicTBa OPraHUYECKUX COCTMHEHUM OTACIBHBIX KJIACCOB (TPUBHAIIbHAS U
MEXIyHapOAHAs HOMEHKIATypa, XMMUUYECKHE CBOMCTBA, CIOCOOBI OTyYeHUs ):
npe/iesibHbIe (AJIKaHbI U IUKJIOATKAHbI), HETPEIeIbHbIC (aJIKEHBI, ATIKUHBI U aJIKAJUCHBI) U
apoMaTHYECKHE YTIEBOIOPOIbI, CIUPTHI U (HeHOIIbI, KAPOOHOBBIE KUCIOTHI U 3(DUPHL,
aJIbJACTU/IBI U KETOHBI, aMUHBI 1 AMHUHOKHUCIIOTHI, BBICOKOMOJICKYJIIPHBIE COCIUHECHHUS.
3ajaHus Ha COCTABIICHUE YPABHEHUN XMMUYECKUX PEAKIUH C yYaCTUEM OPTraHUYECKUX
BEII[ECTB HA OCHOBAHUHU UX COCTABA U CTPOCHMS

IIpakTH4eckne 3aHATHA

CocraBieHre cxeM peakluil (B TOM YHUCIE M0 MPEeUI0KEHHBIM IENOYKaM MPEBPALEHUI),
XapaKTEePU3YIOLUX XUMUYECKUE CBOMCTBA OPraHUYECKUX COCIMHEHUH OTAEIbHBIX KJIACCOB,
CHocoObl MX MOJYYEHMsS] U Ha3BAaHUE OPraHMYECKUX COEAMHEHHH MO TPUBHAJIBHOW WU
MEXIYHAPOAHOU CUCTEMATHYECKOW HOMEHKIIATYPE.

Pemienne  npakTHKO-OPHMEHTHUPOBAHHBIX  TEOPETHMYECKMX  3aJaHMM  Ha  CBOWCTBA
OpPraHUYECKHUX COCIMHEHHUM OTIEIbHBIX KIIACCOB

Jladoparopnas padora‘“IIpeBpaiiennsi OpraHM4YEeCKUX BEIIECTB MPU HarpeBaHuu".
[TomyueHue STUJIEHA U M3yYEHHUE €ro CBOWMCTB. MoAEeTMpOBaHUE MOJIEKYT U XUMHYECKHX
NpeBpaIeHHid Ha IPIMEpE dTaHa, STUICHA, alleTHIICHA U JIp.

Tema 4.3.
WNnentuduxarms
OpraHUYECKUX BEILECTB,
HAX 3HAYECHUE U

Bbuooprannueckue coeaunenus. IlpumeHeHne u OHoNOrMYeckas poJib YIJIEBOOB.
OxucneHue yriaeBoi0B — UCTOUHUK SHEPTUU >KUBBIX OopraHu3MoB. O0jacTu MpUMEHEHUS
amMHHOKUCIOT. [IpeBpamienus OenkoB MHIM B opraHu3Mme. buosnornyeckue ¢GyHKIMU
6enkoB. buonornueckue ¢yHKkIMH kUpoB. Poiib OpraHM4eckod XUMHH B pEIIEHUU

OK 01
OK 02
OK 04
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IIPUMEHEHHE B OBITOBOM
Y IIPOU3BOJCTBEHHON
JESTEIIbHOCTH YEJIOBEKA

po0JIeM UIIEBOI 0€30MacHOCTH

Posb opranuueckoii XMMHUHM B PEUICHUH MPOOJIEM SHEPreTHYecKoil Oe30MmacHOCTH, B
pa3sBUTUM MEIMIMHBI, CO3JaHUU HOBBIX MAaTEpUAIOB, HOBBIX HCTOYHUKOB DSHEPTUU
(aJIBTepHaTI/IBHLIe HCTOYHUKHN 3HepFI/II/I). OmnacHoOCTb BO3[[€I>10TBI/I$I Ha KMBBIC OpraHU3MbI
OpPraHMYECKHUX BEIIECTB OTICJIBHBIX KIaccoB (YIJI€BOJOPOJbl, CHUPTHL, (DEHOIBI,
XJIOPOPTraHUYCCKUC MPOU3BOAHBIC, AJIBACTUABLI U I[p.), CMBICJI TTIOKa3aTeyid MpCACIbHO
JOITYCTUMOW KOHIEHTPaluU

JlaGopaTopHble 3aHATHSA

JlaboparopHas padora: “UneHTudukarus opraHI9eCKuX COSAMHCHUN OTICIIbHBIX KJIacCOB™
Wnentudukaius opraHMuecKux COeIMHEHUN OT/IeNbHBIX KJIacCOB (Ha MIPUMEpE albACTHI0B,
Kpaxmalia, yKCyCHOHM KHCIIOTHI, OCITKOB H T.I1.) C UCIOJIB30BAHUEM UX (PH3UKO-XUMUICCKUX
CBOICTB M XapaKTEpHbIX KauyeCTBEHHBIX peakiuil. /leHarypauus Oelka mpH HarpeBaHUU.
[IBetHble peakiuu OenkoB. BO3HMKHOBEHHE AaHATUTHYECKOTO CHUTHAJIA C TOYKH 3PEHUS
XUMHYECKHX TMPOLECCOB TpU TMPOTEKAHMH KAueCTBEHHOW peakuuu, MO3BOJISIONIEH
UIECHTU(OUIMPOBATH MIPEAJIOKEHHBIE OPTraHNYECKHUE BEIIECTBA

KonTposabHas pabora 3

CprKTypa U CBOMCTBA OPraHNn4CCKUX BCIICCTB

N

Pasznen 5. Kuneruueckue u TCPMOIUHAMUYCCKHUEC 3AKOHOMEPHOCTH MPOTEKAHUA XUMHYCCKHUX peaKlIl/Iﬁ

Tema 5.1. CkopocTh
XUMHUYECKUX PEAKIUH.
XHUMHUYECKOE PAaBHOBECHE

CKOpOCTh peakiiy, €€ 3aBUCUMOCTh OT Pa3IUYHBIX (DAKTOPOB: MPUPOABI PEATHPYIOMIIUX
BEILECTB, KOHIEHTPAI[MU PEarupyrolnX BEIIECTB, TEMIIEPATYPhl U TUIOLIAAN PEAKIIMOHHOMN
MOBEepXHOCTU. TermoBbie dP(HEKTH XUMHUUYECKUX peaKIuil. JK30- U IHIAOTEPMHUUYECKHUE,
peaKkIuu.

O6parumocTh peakiuii. XUMHUYECKOE PAaBHOBECHE M €ro0 CMEIIECHUE TMOJ JIeWCTBHEM
pa3INyYHbIX (aKkTOpOB (KOHIEHTpAIUSI PEareHTOB WM MPOIYKTOB pPEaKIMH, JaBICHHE,
TeMIIepaTypa) AJisi CO3AaHus ONTUMAJIBHBIX YCIIOBUM MPOTEKAHUS XUMHYECKUX MTPOIIECCOB.
ITpuaiun Jle-Ilarense

OK 01
OK 02

IIpakTnyeckue 3aHATHS

Pemenne mpakTUKO-OpPUEHTHPOBAHHBIX 3aJaHU Ha aHAIW3 (PAKTOPOB, BIHUSIOIIMX HA
W3MEHEHUE CKOPOCTH XHMHUYECKOM peakuuv, B T.4. C TMO3UIUNA SKOJOTHYECKH
1E1eCO00Pa3HOr0 TOBEAEHUS B OBITY M TPYAOBOHM AESITETBHOCTH B IENSX COXpaHEHUs
CBOETO 3/I0POBBS M OKPY’KAOIIEH PUPOTHON CPEJIBI.

OK 01
OK 02
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Pelienne npakTUKO-OpUEHTUPOBAHHBIX 3aJjaHUi Ha puMeHeHue npuHuumna Jle-Ilarense
JUISl HAXOXK/ICHHSI HANpaBJICHUS CMEUICHUS PAaBHOBECUS XMMHYECKOW peaklny U aHaIHu3
($akTOpOB, BIUSIOMINX HA CMEIICHHE XMMHUYECKOT0 paBHOBECHUS

Paznen 6. PacTBopsbl

Tema 6.1. PactBOpeHue kak Gpunko-xuMmuueckuit mporecc. PactBopbl. CriocoObI IPUTOTOBICHUS OK 01
[TonsiTue o pacTBopax pactBopoB. PacTBopuMocTb. MaccoBas 10151 paCTBOPEHHOI'O BEIIECTBA. OK 02
CwMblIcI TOKa3aTess MpeieabHO JOIYCTUMOM KOHIIEHTPALMK U €0 UCII0JIb30BAHUE B OLIEHKE OK 07
9KOJIOTUYECKOI 0€301MacHOCTH.
[TpaBuiia 3KOJIOrMUECKH 11€J1eCO00Pa3HOIrO MOBEACHUS B ObITY U TPYJOBOM JIEATEIBHOCTH B
LEeNIAX COXPAHEHHUS CBOEro 3J0POBbS M OKPYXKAIOLIEH NPUPOIHONW Cpeibl; ONAaCHOCTb
BO3/ICIICTBHS HA KUBbIE OPraHU3MbI OIIPE/ICTICHHBIX BELIECTB.
Tema 6.2. VccienoBanue | Perenue npakTUKO-OpUEHTUPOBAHHBIX PACUETHBIX 3a/laHUI Ha pacTBOPBI, HCIOIb3yEMbIE OK 01
CBOMCTB pacTBOPOB B OBITOBOM M IPOU3BOJICTBEHHOM JESITEIbHOCTH YEJIOBEKA OK 02
JlabopaTropHble 3aHATHUS OK 04
JlaGopatopHas pabota «IIpuroroBienue pacTBOPOB».
[IpuroroBneHue pacTBOPOB 3aJaHHOW (MaccoBoM, %) KOHLEHTpauuu (C HPAKTUKO-
OPUEHTUPOBAHHBIMU BOIIPOCAMH) U ONPEAEIEHUE CPEABI BOJHBIX PACTBOPOB.
Pemenue 3a1ay Ha IPUTOTOBIIEHUE PACTBOPOB
Pa3nes 7. Xumus B ObITY M IPOU3BOACTBEHHOM JeSITEIbHOCTH Y€JI0BEKA OK 01
Tema 7.1. Xumus B ObiTy [HoBeilmne noCTHXEHNS XMMHUYECKOM HAyKHM U XMMHUYECKOM TexHoioruu. Poib xumuu B OK 02
Y TIPOU3BOJICTBEHHON 00eCreyeHn: 3KOJOIMYEeCKOM, HHEepreTH4ecKol M mNuieBod Oe30MacHOCTH, Pa3BUTHUHU OK 04
NeSITEIbHOCTH YeJloBeKa |MeauuuHbl. [IpaBmia moucka W aHaiM3a XUMUYECKOW HHG(OpMalMKM U3 Pa3IUYHbIX OK 07

UCTOYHUKOB (HayuHas M y4eOHO-Hay4Has JMTeparypa, CpeicTBa MaccoBOW MH(popMaluy,
ceThb VIHTEepHEeT)

IIpakTUyeckne 3aHATHSA

[louck u aHanu3 KEWCOB O MPUMEHEHUH XMUMHYECKUX BELIECTB M TEXHOJOTHUU C y4ETOM
Oynymieii mpodeccHOHANIBHON NEATEThbHOCTH [0 TeMaM: BaXKHEWIHWE CTPOUTEThHBIC
MaTepHuabl, KOHCTPYKIIMOHHBIE MaTepUalIbl, KPACKH, CTEKIIO0, KEpaMHUKa, MaTePUAIIBI sl
DIIGKTPOHWKH, HaHOMATepHAllbl, TEKCTUJbHBIE BOJOKHA, HWCTOYHUKH DHEPIHH,
OpraHWYECKUE U MUHEPAJIbHBIE YI0OPEHUs, IEKapCTBEHHBIE BEIIECTBA, OBITOBAS XUMUS.
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3ammura: [lpencraBieHue pe3yibTaToB pelICHHUS KEHCOB B (opMe MUHU-AOKIAAA C
MpEe3EHTalHEN

IIpomeskyTouHas aTTecTauMs MO IMCHUILIMHE (3a4eT)

Bcero

78
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3. YcaoBus peaausanum nporpaMmMbl 001eo6pa3oBaTeJbHOH TUCIHIIIMHBI

3.1. TpeboBaHUS K MUHUMAJILHOMY MATEPHAJIBHO-TEXHHYECKOMY 00ecneYyeHn 0
Jns peanuzanuy OporpamMmbl AUCHUILTUHBL JODKHBI OBITH MPETyCMOTPEHBI CIEAYIOLINE
CIeIMaIbHbIE IOMEIIEHUS: yUeOHbIN KaOMHET XUMUHU U/WIH YIeOHONH XUMHYECKOM 1abopaTopumu.

OGopynoBanue yueOHOro kaduHera (HArJIsiIHbIE MOCOOMsI): HAOOPHI MAPOCTEPIKHEBHIX
MoJieJIel MOJIEKYJ, MOJENN KPUCTAIUIMYECKUX PEHIeTOK, KOJUICKIUHU HPOCTBIX M CIOMKHBIX
BEIIECTB H/WJIM KOJUIEKIIMM TOJMMEPOB; KOJUJICKIHUS TOPHBIX MOPOJ W MHHEpAJIOB, TaOIHUIA
Menpeneesa, yaeOHbie GribMbl, IU(PPOBBIE 00pa30BaTEILHEBIC PECYPCHI.

TexHnuyeckue cpeacTBa 00y4YeHHUsI: KOMIBIOTEP C YCTPOMCTBAMH BOCIIPOM3BEICHUS
3BYKa, IPUHTEP, MYJIbTUMETUA-TIPOEKTOP C SKPAHOM, MYJIbTUMEINIHAS T0CKA, YKa3Ka-TIPe3eHTEP
JUISL IPE3EHTALIHM.

OobopynoBanue jgadopaTopuu U pado4Yux MecT JaOOpPaTOPMU: MEH3YpPKH, MUIETKU-
KaleJbHUIIbI, TEPMOMETPBI, MUKPOCKOII, JIYIbI, TPEIMETHbIE U TOKPOBHBIE CTEKJIA, IJIAHIIETHI
JUISL KamelbHBIX peakiuii, (GuibTpoBaibHas Oymara, MPOMBIBAJIKU, CTEKISIHHBbIE MPOOHMPKH,
pe3uHOBBIC TNPOOKH, (OHAPHUKH, HAOOpP PEAKTHBOB, CTEKISHHBIC ITaJOYKH, IITATUBBI IS
POOUPOK; MEPHBIC MIJIMHAPHI, BODOHKU CTEKJISHHBIC, BOPOHKH JICTUTCILHBIC MIIHHIAPUICCKUE
(50-100 mu1), cTymku ¢ ecTHKOM, GappopoBbIe YAIIKH, MUHIETHI, PHUIBTPHl OyMaXKHbIC, BaTa,
MapJisi, YaCOBBIE CTEKJIA, HJIEKTPOILUIUTKH, JTA00PATOPHBIE IITATUBEI, CIIUPTOBBIC TOPEIIKH, CITUYKH,
npubop [ moiydyeHus ra3oB (Wid npoOUpKa € ra300TBOAHOW TPYOKOI), HepkaTenu s
MPOOUPOK, CKIISTHKU JJISi XpaHEHHs] pEaKTUBOB, pa3aTOYHbIC JIOTKU; XUMHUECKUe cTakaHsbl (50,
100 u 200 mun); mmareny; MUHIETHI; TUTEJIbHBIC HIUMIBI; CEKYHAOMEpHI (TaiiMephl), MEpHbIE
npobupku (Ha 10-20 mur) m mepHble kouOwr (25, 50, 100 mu 200 mn), BomsHas OaHs (Wiau
TEPMOCTAT), CTEKJISHHBbIE MaJOYKHU; KOHHWYECKHE KoiObl ans tutpoBanHus (50 m 100 mun);
WHIWKATOPHBIC TMIOJIOCKM I ompejelneHns pH © craHmapTHas WHIWKATOpHAS —IIKAJa;
YHUBEPCAJIbHBIN HHAUKATOP; munetku Ha 1, 10, 50 mu (nm no3zaropsr Ha 1, 5 1 10 mur), GropeTkn
JUISl TATPOBaAHUS, MeauIMHCKUe mmpuibl Ha 100—150 mut, mabopaTtopHbie W/UTU aHATTMTUYECKUE
Bechl, pH-MeTpsI, cymmibHbIN mKad, u ap. 1adopaTopHOe 000pyI0BaHNE.

3.2. UudopmanuonHoe odecriedenne 00yueHust

OcCHOBHBIC HCTOYHHKH:

1. Tao6puensn, O. C. Xumus: 10-i kinacc: 6a30Bbiid ypoBeHb: yueOHuk / O. C. I'abpuensn, U. T
Octpoymos, C. A. CnankoB. — 5-e u3n., crep. — Mocksa: [Ipocsemienue, 2023. — 128 c. —
ISBN 978-5-09-107222-8. — URL.: https://e.lanbook.com/book/335039.

2. T'abpuensn, O. C. Xumus: 11-i knacce: 6a3oBbiii ypoBeHb: yueOHuK / O. C. I'aGpuemnsn, U. T
Octpoymos, C. A. CnankoB. — 5-e u3a., crep. — Mocksa: [Ipocsemenue, 2023. — 127 ¢. —
ISBN 978-5-09-103623-7. — URL.: https://e.lanbook.com/book/335036.

HNHTepHeT-pecypcebl:

1. Enunas xomutekuus uupoBeIX 00pa30BaTENIbHBIX PECypCOB: (peepanbHbIi 00pa3oBaTeIbHbIH
moptai. - URL: http://school-collection.edu.ru/ (nara obparmienus: 12.02.2023).

2. Poccuiickas »5JeKTpOHHAs IIKOJIA: TOCYAapCTBeHHas oOpa3zoBaTeibHas Iuiatdopma:
ounmaneueii cait. - URL: https://resh.edu.ru/ (mara obpamenus: 12.02.2023).
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4. KoHTpOJIb U OlleHKA pe3yJIbTaTOB 0CBOEHHsI 00111€00pa30BaTEeIbHOM THCIMILTHHBI

KouTponb u oneHka pe3yinbTaToB OOYy4YEeHHsI OCYIIECTBISIETCS IpernojaBaTesieM B
MPOIIECCe MPOBEICHUS MPAKTUYECKUX 3aHATUN U 1a00paTOPHBIX padOT, TECTUPOBAHUS, a TAKKE
BBITIOJTHEHMS 00 yJaIONUMUCS WHINBUAYAITBHBIX 33aHHH, IPOCKTOB, UCCIIeA0BaHNN. Pe3ynbTaThl
00ydYeHHUsI OMPENeNSIIOT, YTO 00yJaroIIuecs MOJKHBI 3HATh, TOHUMATh U JIEMOHCTPUPOBATH IO
3aBEPIICHUH U3YUYEHHUSI TUCIUILIAHBIL.

Jiisa hopMupoBaHusi, KOHTPOJIA U OLEHKU PE3YJIbTaTOB OCBOCHHS yUeOHOW AMCHUITIMHBI
UCIIOJIB3YETCSI CUCTEMA OLIEHOUHBIX MEPOIPUATHI, MPECTABIIAIONIAs COO0N KOMILJIEKC YUeOHBIX
MEpPONPUITHIA, COTJIACOBAHHBIX C pe3ylibTaTaMu OOy4YeHHUS U C(HOPMYITHPOBAHHBIX C Y4ETOM
®I'OC COO (npenmetHbie pe3yabTathl o gucturminae) 1 ®I'OC CIIO.

Obmas/mpodeccruonans Paznen/Tema THI OLIEHOYHBIX MEPOIIPUATHI
Hasi
KOMITETEHITHS
OK 01. Beoioupars | P 1 Tewmsr 1.1, 1.2 VYerubii onpoc TectupoBanue,
crocoOb! pemienust 3ana4 | P 2 Temsr 2.1, 2.2 Pewenne 3amau. Ilpaktuueckue
npoeccuoHaIbHOM P 3 Tems1 3.1, 3.2, 3.3 paboThI. Jlaboparopublie
JIeSITEILHOCTH, P4 Temp14.1,4.2,4.3 paboTHI. Pa3noypoBHeBbIE
NPUMEHUTEIBHO K | P5Tema5.1 3aJ1aHUA.

pa3IN4YHbIM KOHTCKCTAaM.

P 6 Temr1 6.1, 6.2

Brimonnenue KOHTPOJIbHOI'O

P7 TecTa.
OK 02. HcnonwzoBats | P 1, Temsr 1.2 [IpakTrueckue paboTHI.
coBpeMeHHble cpencrtBa | P 3, Temsr 3.1.,3.2,3.3 KonTponbhbie paboThI.

NOWCKa, aHamM3a |
UHTEPIpETaun
uHpopManuy, u
UH(POPMaLMOHHbIE
TEXHOJIOTUHI TSt
BBITTOJTHEHHSI 3amad
npodecCUOHAILHON
NeSITeTbHOCTH.

P4, Tems1 4.2, 4.3
P 5 Tema 5.1

P 6 Tems1 6.1, 6.2
P7

Pa3zHoypoBHEBBIE 3aaHUS.
Keiic-3amanns. Pemenue 3agad.
XapakTepucTrKa BEIIECTB.
Brmonnenue KOHTPOJILHOT'O
TecTa

OK 04. DddextuBHO
B3aWMOJICICTBOBATh U
pabotath B KOJIJICKTHUBE
1 KOMaH]Ie.

P 2, Tema 2.2

P 3 Tema 3.3

P4, Tems1 4.2, 4.3
P 6 Tema 6.2

P7

[IpakTHKO-OpHEHTUPOBAHHbIE
3a/laHus, nabopaTopHbIe

paboThI, Kelc-3a1aHus

19




OK 07. CogeiicTBOBaThH

COXPaHECHHUIO
OKpYXKarollel  Cpesbl,
pecypcocOepeKeHHUIO,

OPUMEHATh 3HaHUs 00
U3MEHEHHH  KJIUMarTa,
HPUHIUITB OEPEKITMBOTO
MIPOU3BO/JICTBA,

a3 pexTrBHO
JIEUCTBOBATE B
YpEe3BbIYANHBIX
CUTYaIHsX.

P 6 Tema 6.1
P7

[IpakTHKO-OpUEHTUPOBAHHBIE
3a7aHus. Keiic-3aganus.
MoaenupoBaHre MOpPOLIECCOB B
OKpY’Karolllel Cpe/ie Ha OCHOBE
W3YYEHHOr0 MaTepHaia.
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