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1. OBIIIASI XAPAKTEPUCTUKA PABOYEN ITPOTPAMMBI
OBIIEOBPA3OBATEJIBHOMU JUCHUILIIUHBI «XUMHWS»

1.1. MecTo JAMCHMIUIMHBI B  CTPYKTYpe OCHOBHO  mpodgeccHOHATbHOI
00pa3oBaTeIbHOI MPOrpaMMbl

OO01eoOpa3oBaTenibHas JUCLMILNIMHA «XUMUS» H3y4yaeTcsi Ha 0a30BOM YpPOBHE B
o0mieoOpa3oBaTeIbHOM UK€  y4eOHOro  IUTaHa  OCHOBHOM  mpodecCHOHAIBHOM
o0OpasoBarenbHON MIPOTPaMMBI CIIEeUATILHOCTH: 44.03.02 MHNEJATOI
JOIMOJIHUTEJIBHOI'O OBPA3OBAHUS

TpyaoeMKOCTh TUCHUIUIMHBI « XUMHUA» Ha 6230BOM YPOBHE COCTaBIseT 72 yaca.

JucuuninmHa n3ydaercs B 1 u 2 cemecrtpax.

Buj yueOHoi1 padoThl O0bem B yacax
O0bem o0pa3oBaTeIbHON NPOrpaMMbl THCHUTLINHBI 72
1 cemecTp 36
TEOpETHYECKOe 00yUueHne 18
PAKTUYECKHUE 3aHSITUS 18
2 cemecTp 36
MPAKTUYECKHUE 3aHITUS 34
[Ipome:xyTouHAst aTTeCTALMA (3aUET C OI[CHKOI) 2

1.2. llean U niIaHMpyeMble pe3yabTaThbl 0CBOEHH S AUCIHUNIIHHBI
1.2.1. leau v 3a1a4u AUCUUTJIMHBI

Meab AMCHUNIMHBI:

dopMHUpOBaHHE Yy CTYIEHTOB IPEACTABICHUS O XUMHUYECKOHW  COCTaBIIAIOLIEH
€CTECTBEHHO—HAy4YHOM KapTHUHBl MHUpa KaK OCHOBBI IIPUHATHS PEIICHUWM B JXU3HEHHBIX U
IIPOU3BOJACTBEHHBIX CUTYalUsIX, OTBETCTBEHHOT'O IIOBEACHUS B IIPUPOJHON Cpee.

3agayu AMCHHUILINHBI:

1) copmupoBaTh MOHMMaHKE 3aKOHOMEPHOCTEH NMPOTEKAHUS XUMHUYECKHUX MPOLIECCOB U
ABJICHUM B OKpYJXKaroIled cpeae, LEJOCTHOW Hay4dHOW KapTHHBI MHpa, B3aWUMOCBS3H U
B3aMMO3aBHCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTb YMEHHS COCTaBJIATH ()OPMYJIbI HEOPraHMYECKUX M OPraHMYECKUX BEIIECTB,
YpaBHEHUS XUMHYECKHX peaklIHi, OOBACHATH HMX CMBICI, HWHTEPHPETUPOBATH DPE3YJIbTAThI
XUMHUYECKHUX IKCIIEPUMEHTOB,

3) cdopmupoBaTh TpEACTaBICHUS O IMPOBEACHUU MPOCTEHIIMX  XUMHUECKUX
HKCIEPUMEHTAIBHBIX HCCIEOBAaHUN C coOMIoleHueM IMpaBui Oe3omacHOro oOpailieHus ¢
BEIIECTBAMHU U JJaOOPaTOPHBIM 000PYI0BAHUEM;

4) pa3BUTh YMEHHUS HCIIOJIb30BaTh MHPOPMAINIO XMMHUYECKOTO XapaKTepa U3 pa3iHuHbIX
HMCTOYHHKOB;

5) chopmupoBaTh yMEHHUS TPOTHO3UPOBATH TIOCIEACTBUS CBOEH JEITEIBbHOCTH H
XUMHUYECKHX MPUPOJIHBIX, OBITOBBIX U IPOU3BOJICTBEHHBIX ITPOIIECCOB,;



6) cdhopmupoBaTh TOHMMAaHWUE 3HAYUMOCTH JIOCTHIKEHWH XUMHUYECKOW HAyKh U
TEXHOJIOTHH JIJIsl pa3BUTHS COIIMATILHON U TPOU3BOJICTBEHHOU cep.



1.2.2. Ilnanupyemble pe3yJbTAaThl 0CBOCHUS 00111e00pa30BaTeJbHOM INCIUTIIHHbI
B cooTBeTcTBUM ¢ PT'OC CIIO u Ha ocHoBe PI'OC COO

Kox v HanmenoBanue
(popmupyemMbIX
KOMIIeTeHI M i

IInanupyemMble pe3yJbTaTbl 0CBOCHHS JUCIUIIHHBI

Oo0mue

III/ICIII/IHJII/IHapHLIe

OK-01. BeiOupats
CIIOCOOBI peLIeHUs
3a7a4
npodeccruoHanbHON
JeSITeTbHOCTH
HNPUMEHUTEIBHO K
pa3IMYHBIM
KOHTEKCTaM

B yacTu Tpy10BOT0 BOCIUTAHMS:

— TOTOBHOCTbH K TPY/ly, OCO3HaHHE IICHHOCTH MacTEepPCTBA,
TpyaoIo0ue;

— TOTOBHOCTb K aKTHBHOM JI€ITEIbHOCTH TEXHOJOTHYECKON
Y COIMAJIFHON HANPABICHHOCTH, CIIOCOOHOCTH
WHUILIMMPOBATH, TUTAHUPOBATh U CAMOCTOSITEIIBHO
BBITIOJIHSATH TaKyIO JEATEIHHOCTD;

— MHTEPEC K Pa3Iu4HbIM chepaM mpodecCHOHATBHOU
NEeSITeTbHOCTH,

OBjajieHHe YHUBEPCAJIbHBIMYU Y4eOHBIMU
NMO03HABATEJIbHBIMY JIEHCTBUSIMH:

a) 0a30BbIe JJOTHYECKHE IeHCTBHS:

— CaMOCTOATENHLHO (POPMYIUPOBATh U aKTyaJIM3UPOBATH
npo0yieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

— YCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK UM OCHOBAHMS
JUIS CpaBHEHMsI, KiIacCU(UKaUU U 0000IIeHHS;

— OTIPENeNATh 1EH NeITeIbHOCTH, 33]1aBaTh MapaMeTphl U
KPUTEPUU UX TOCTHKEHUS;

— BBISIBIISITh 3aKOHOMEPHOCTH U TIPOTUBOPEYUHS B
paccMaTpuBaEMBbIX SIBICHUSX;

— BHOCHUTBH KOPPEKTUBHI B JACATEIHHOCTbD, OIEHUBATH
COOTBETCTBHE PE3YyJIbTATOB LEISIM, OLICHUBATh PUCKU
MOCJIE/ICTBUN NCATCIBHOCTH;

— pa3BUBaTh KPEATUBHOE MBIIIJIEHUE TPU PELICHUU
KU3HEHHBIX TIPOOIIEM

0) 0a30BbIE HCCIeN0BATENbCKUE TeCTBUS:

— BJIQ/ICTh HABBIKAMHU Y4€OHO-UCCIIEI0BATEIECKON U
MIPOEKTHOM ESITeIbHOCTU, HABBIKAMH pa3pelIeHust

— YMETb UCIOJIb30BaTh HAUMEHOBAHUS XUMUUECKUX
COEIMHEHUI MEKIYHApOJHOIO COK3a TEOPETUIECKON U
MPUKJIAJHON XUMUHU U TPUBUAJIbHBIE HA3BAHUS BAXKHEUIIINX
BEILECTB (ITHJICH, alleTUJIeH, TIULEPHH, (GEHOI,
(dbopmanbaerui, YKCycHas KHCIO0Ta, TIUIMH, yrapHbId Ta3,
YTJIIEKUCIBIN Ta3, aMMHUAK, TallieHasl U3BEeCTh, HerallleHas
U3BECTh, MUTHEBAS COJA U APYTUX), COCTABIATH (HOPMYJIBI
HEOPraHUYECKUX U OPraHMYECKUX BEIIECTB, yPaBHEHUS
XUMHAYECKHUX PEaKIUil, 00BSICHATh MX CMBICIT;
HOJTBEPK1aTh XapaKTEPHbIE XUMUYECKHE CBONCTBA
BEIIECTB COOTBETCTBYIOLIMMH 3KCIIEPUMEHTAMU U
3alMCAMH YPaBHEHUH XMMUUYECKUX PEaKLINN;

— YMETh yCTaHaBIUBATh MPUHAJIEKHOCTh N3YUEHHBIX
HEOPraHUYECKUX U OPraHMYECKHX BEIIECTB K
oTpezieNIeHHBbIM KJlaccaM U rpylnaM COeAMHEHUH,
XapaKTepU30BaTh UX COCTAB U BaXKHEUILINE CBOWCTBA;
OTpeAeATh BUIbl XUMUUECKUX CBsI3el (KOBaJIEHTHA,
VOHHAs, METAJIJINYECKasl, BOAOPOIHAs ), TUIIBI
KPUCTAIJINYECKUX PELIETOK BEIECTB; KJIACCUPUIIMPOBAThH
XMMHUYECKHUE PEAKIINH;

— copMUpPOBATH NPEICTABICHUS: O XUMUYECKOM
COCTaBJISIOLIEH €CTECTBEHHOHAYYHOM KapTUHBI MUPA, POJIN
XUMHH B TIO3HAHUU SIBJICHUM MPUPO/IbI, B POPMHUPOBAHUHI
MBILUIEHUS U KYJIbTYPbI JIMYHOCTH, €€ (PYHKIIMOHATIbHON
IrPaMOTHOCTH, HEOOXOAUMOM JIJIs1 pelIeHHs] TPAKTUIECKUX
3aJa4 ¥ 9KOJIOTUYeCKH 000CHOBAaHHOTO OTHOIIECHUS K
CBOEMY 3/I0POBBIO U IIPUPOTHOMN Cpelie;

— YMETb MIPOBOJIUTH pacueThl 10 XUMHUYECKUM (OopMyJIaM U
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pooem;

— BBISIBJISITH TPUYMHHO-CJIC/ICTBCHHBIC CBSI3U U
AKTYAJIM3UPOBATh 3a/la4y, BBIABUI'ATb T'MIIOTE3Y CC
peleHwsI, HAXOIUTh APTYMEHTBI JJIs JIOKA3aTeIbCTBA CBOMX
YTBEPKJICHUM, 3a1aBaTh IIapAMETPbl U KPUTEPUH PELICHUS;
— aHAIM3UPOBATH TIOJTYYCHHBIC B XOJIC PEIICHUS 3a/1a4H
pe3yabTaThl, KPUTUYECKH OIICHUBATh UX JIOCTOBEPHOCTH,
IMPOTHO3UPOBATH UBMCHCHHUC B HOBBIX YCJIIOBUSX,

— YMETh NIEPEHOCUTH 3HAHUS B TIO3HABATEIILHYIO U
IMPAKTUYCCKYIO o0JacTu KHU3HCACATCIIbHOCTH,

— YMEThb UHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEAMETHBIX
obJacrei;

— BBIJIBUTaTh HOBBIE HJICH, ITPEUIaraTh OPUTHHAIBHBIC
MOJXOJBI U PEIICHUS;

— CIIOCOOHOCTD X UCIOJIb30BaHUS B IIO3HABATEILHON U
COLIMAJIBHOM ITPAKTHUKE

YPaBHEHUSAM XUMHUYECKHUX PEAKLHUN C UCIIOJIb30BAHUEM
(bu3NYeCKUX BEJIMYNH, XapaKTePU3YIOIIHUX BELECTBA C
KOJIMYECTBEHHOM CTOPOHBI: Macchl, 00beMa (HOpMasbHbIE
YCIIOBHSI) Ta30B, KOJIMUYECTBA BEIIECTBA; UCII0JIb30BaTh
CUCTEMHbIE XUMUYECKUE 3HAHUS JJIs1 IPUHATUS PELLICHUN B
KOHKPETHBIX KU3HEHHBIX CUTYallUsX, CBA3aHHBIX C
BELIECTBAMU U UX IPUMEHEHUEM

OK-02. Ucnonb3oBath
COBpPEMEHHBIC
Cpe/cTBa MOUCKA,
aHajan3a u
MHTEPIPETALNH
uH(pOopMaluu U
uH(pOpMaIMOHHbBIE
TEXHOJIOTHH JIJIst
BBINIOJIHEHHUS 337124
npodecCHOHATIbLHON
JeATETbHOCTH

B 00J1acTH HEHHOCTH HAYYHOT'O MIO3HAHMS

— c(pOpMUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOMN
MPaKTUKH, OCHOBAHHOTO Ha JAUAJIOTE KYJIbTYP,
CIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTa B
MOJIUKYJIBTYPHOM MUDE;

— COBEpILIEHCTBOBAHUE SI3bIKOBOM U YUTATEIbCKOU
KyJbTYpPBI KaK CPECTBA B3aUMOJCHCTBUS MEXKIY JTHOAbMHU
Y TIO3HAHMSI MUPA;

— OCO3HaHUE [IEHHOCTH Hay4YHOH /1eATeIbHOCTH,
TOTOBHOCTb OCYHIECTBIISATH IPOEKTHYIO U
HCCIIEIOBATENbCKYIO A TeIbHOCTh HHINBUAYAIbHO U B
IpymIe;

OgiaeHne yHMBePCAIbHBIMH YUeOHbIMH
NMO3HABATEJILHBIMHU JAeHCTBUAMM:

B) padora ¢ uHgopmaumeii:

— BJIJIETh HaBBIKAMU MOJIy4YeHUs] UH()OPMAIHH U3
VCTOYHUKOB Pa3HBIX TUIIOB, CAMOCTOSATEIHHO

— YMETb IUIAHUPOBATh XUMHUYECKUI SKCIIEPUMEHT
(mpeBpallleHUsl OpraHUYECKUX BEIIECTB IIPU HarpEeBaHUU,
NIOJTyYEHUE ITUJIEHA U U3YUYEHUE €TI0 CBOWCTB,
KaueCTBEHHbBIE PEAKI[MH HA aJlbJETH/bl, Kpaxmall,
YKCYCHYIO KHCJIOTY; JIeHaTypanus OeJIKOB PU HarpeBaHUH,
LBETHBIE peaKuu OEIKOB; COCTABIATh PEAKIIMY HOHHOTO
oOMeHa, OIpeaeATh Cpeay BOJHBIX PACTBOPOB,
KaueCTBEHHbIE PEAKIMH Ha Cylb(dar-, KapOOHAT- U XJIOPH/I-
aHMOHBI, Ha KATUOH aMMOHMSI; pelaTh
SKCIIEPUMEHTAJIbHBIE 33J1a4U [0 TeMaM «MeTauib» u
«HemeTamibl») B COOTBETCTBUH C NMPaBUJIAMH TEXHUKU
0€30MacHOCTH TPU 0OPAIEHUHN C BEIECTBAMH U
1a0opaTOpHBIM 000pyIOBaHUEM; MIPEACTABIATh
pe3yNbTaThl XUMUYECKOTO HKCIIEPUMEHTa B (hopMe 3anucu
YPaBHEHMI COOTBETCTBYIOIMX PEAKIUN U (POPMYINPOBATH
BBIBOJIbI HA OCHOBE ATHX PE3YJIbTaTOB;

— YMETb aHAJIM3UPOBATh XUMHUECKYIO HH(OPMAIIHIO,
MOJIY4aeMYI0 U3 Pa3HbIX HCTOUHUKOB (CPEJICTB MaccOBOM




OCYILIECTBIIATH IOUCK, aHAIIN3, CHCTEMATU3aIUI0 U
MHTEPIIPETarIo HHOOPMALIUH Pa3IMYHBIX BUIOB U GOpPM
MIPECTABICHHUS;

— €03/1aBaTh TEKCTHI B Pa3IMYHBIX POpMaTax ¢ y4eToM
Ha3zHa4YeHUs MH(OPMAINH U 1IeTICBOU ayJUTOPUH, BEIOUpas
ONITHMANIBHYIO ()OPMY NPECTaBICHHS U BU3YyaJU3allNH;

— OLICHMBATH JIOCTOBEPHOCTb, JISTUTUMHOCTH HH(OpPMAIINH,
€€ COOTBETCTBHUE ITPABOBBIM U MOPAIBHO—3THYECKUM
HOpMaM;

— HCTOJIB30BaTh CPE/ICTBA MH(POPMALIMOHHBIX U
KOMMYHUKAIIHOHHBIX TEXHOJIOTHI B PEIICHUN
KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPraHU3aI[MOHHBIX
3aja4 ¢ coOroIeHueM TpeOOBaHUI SPTOHOMUKH, TEXHUKA
0€301acHOCTH, TUTUEHBI, PECYpCOCOEpEKEeHNUS, TPABOBBIX U
THYECKUX HOPM, HOPM HH(POPMAIIMOHHOH 0€3011acHOCTH;
— BJIAJICTh HABBIKAMH PACTIO3HABAHUS M 3AIUTHI
nHbopManuu, HHOOPMAIIMOHHON 0€30MaCHOCTH JINYHOCTH

nHpopmanuu, cetb UHTEpHET U ApyTHEe);

— BJIAJICTh OCHOBHBIMH METO/IaMH HAYYHOTO TTO3HAHUS
BEIIECTB U XUMHYECKUX SBJICHUN (HaOI0/ICHHE,
HU3MEpPEHHE, SKCTICPUMEHT, MOJICIIMPOBAHNUC);

— YMETh IPOBOAMTH PACUETHI [0 XUMUIECKUM (OpMyJIaM H
YPaBHEHUSM XUMUYECKHUX PEAKIIUN C UCITOJIb30BAHUEM
(hU3HUECKUX BEIIMYNH, XapaKTEPU3YIONINX BEIIECTBA C
KOJMYECTBEHHOM CTOPOHBI: MacChl, 00beMa (HOpMabHbIE
YCJIOBHSI) Ta30B, KOJMYECTBA BEIIECTBA; UCIIOIb30BATh
CHUCTEMHBIC XUMHYCCKUE 3HAHMS JIJISI IPUHATHUS PEIICHUH B
KOHKPETHBIX JKU3HEHHBIX CUTYAIUAX, CBI3AHHBIX C
BEIIIECTBAMH U UX TPUMEHEHUEM

OK-04. O¢pdexTuBHo
B3alMOJICCTBOBATE U
paboTaTh B KOJUIEKTHBE
1 KOMaHe

— TOTOBHOCTh K CaMOPa3BUTHIO, CAMOCTOATEIbHOCTH U
CaMOOIIPE/IEIICHUIO;

—OBJIaJICHHE HaBbIKaMU yUeOHO-UCCIIeIOBATENHCKOMH,
MPOEKTHOM M COIMATIbHOM JIEATEIIbHOCTH;

OBJaieHHe YHUBEPCAJIbHBIMIA KOMMYHUKATUBHBIMH
AefiCTBUAMMU:

0) coBMecTHasi 1esiITeJIbHOCTD.

— MOHUMATh ¥ UCIOJIb30BaTh MPEUMYIIIECTBA KOMaHHOU U
WHIUBUAYATbHON PabOTHI;

— IPUHUMATH 1T COBMECTHOU JIeATETLHOCTH,
OpraHU30BbIBATh U KOOPAMHUPOBATH JEHCTBUS 110 €€
JOCTH>KEHHIO: COCTABJIATH IUIAH JIEHCTBHM, paclpeiesaTh
POJIH C YYETOM MHEHHI Y4aCTHUKOB OOCYKIaTh
pe3yabTaThl COBMECTHOU PabOTHI;

— KOOPJAMHUPOBATH U BBIMOIHATH paOOTy B YCIOBHUAX
peanbHOTO, BUPTYATLHOTO U KOMOMHUPOBAHHOTO
B3aMMOJCICTBUS;

— YMETb IUIAaHUPOBATh XUMHUYECKHUH SKCIIEPUMEHT
(mpeBpallieHUs] OpraHUYECKUX BEIIECTB IIPU HarpEeBaHUU,
NIOJTyYEHUE ITUIIEHA U U3YUYEHUE €T0 CBOWCTB,
KaueCTBEHHbBIE PEAKI[MH HA aJlbJETU/IbI, Kpaxmall,
YKCYCHYIO KHCJIOTY; JIeHaTypanus OeJIKOB pU HarpeBaHUH,
LBETHBIE peaKuu OEJIKOB; COCTABIATh PEAKIIMA HOHHOTO
oOMeHa, OIpeaeATh Cpeay BOJHBIX PACTBOPOB,
KauecCTBEHHbIE PEAKIMH Ha Cylb(dar-, KapOOHAT- U XJIOPHI-
aHMOHBI, Ha KATUOH aMMOHMSI; pelaTh
SKCIIEPUMEHTAJIbHBIE 33J1aul [0 TeMaM «MeTauib» 1
«HemeTamibl») B COOTBETCTBUH C NMPaBUJIAMH TEXHUKU
0€30MacHOCTH TPU 0OPAIEHUHU C BEIECTBAMH U
1a0opaTopHBIM 000pyIOBaHUEM; MIPEACTABIATh
Pe3yNbTaThl XUMUYECKOTO HKCIIEPUMEHTa B (hopMe 3arucu
YPaBHEHMI COOTBETCTBYIOIMX PEAKIUN U (POPMYyINPOBATH
BBIBOJIbI HA OCHOBE ATHX PE3YyJIbTaTOB.




— OCYLIECTBJIATH IIO3UTUBHOE CTPATETUUECKOE ITIOBEJCHUE B
Pa3IMYHBIX CUTyaUUsX, IPOABIATE TBOPYECTBO U
BoOOpaykeHue, ObITh MHUIIMATUBHBIM

OgnaeHne yHMBEPCAJIbLHBIMHU PeryisiTHBHBIMHA
JeHCTBUSIMU:

) NPpUHSITHE ce0sl U APYrUX JIO/Iei:

— IPUHUMATh MOTHBBI M @pTYMEHTBI IPYTHX JIFOJEH MpH
aHaJIM3€ PE3yJIbTaTOB JIEATEIbHOCTH;

— NIpU3HABaTh CBOE IIPABO M MIPABO APYIHX JIFOJCH Ha
OIUOKU;

— pa3BUBaTh CIIOCOOHOCTb MOHUMATh MU C MO3ULUH
JPYTOro 4eJ0BeKa;

OK-07. CognericTBOBaThH
COXpaHEHUIO
OKPYKAaroIIei cpeibl,
pecypcocOepeKeHUIO,
MPUMEHSTh 3HAHUS 00
W3MEHEHUU KIIMMaTa,
MIPUHIIUIIBI
OEpEKITUBOTO
MIPOU3BO/CTBA,

3¢ exTUBHO
JICUCTBOBATH B
Ype3BBIYANHBIX
CUTYyalusx

B 00/1acTH 3K0J10rH4€CKOT0 BOCIIUTAHMSA

— c(pOpMUPOBAHHOCTDH IKOJIOTMUECKOH KYJIbTYpHI,
[MOHUMAaHHUE BIIMAHUS COLUATBHO-DKOHOMUYECKUX
MPOLECCOB Ha COCTOSIHUE MTPUPOAHON U COLIMATBHOM
Cpezbl, 0CO3HaHUE INI00aTbHOTO XapaKTepa HIKOJIOTMUECKUX
npo0em;

— IUTAHUPOBAHUE U OCYILECTBIICHUE JCHCTBUN B
OKpY>KaloIleH cpesie Ha OCHOBE 3HAHUS LIEJIEN YyCTOMYHUBOTO
pa3BUTHS YEJIOBEUECTBA;

AKTHUBHOE HENPUATHE IEHCTBUN, IPUHOCSIINX BPEL
OKpYXKarolleu cpere;

— YMEHUE IPOTHO3UPOBATh HEOIAroNnpUsTHbIE
9KOJIOTUYECKHE MTOCIEACTBUSA IIPEAIPUHUMAEMBIX
JNEUCTBUMN, TPEAOTBPALIATh UX;

— pacLIMpEHUe OIbITA AEATEIbHOCTH KOJIOTMUYECKOU
HaIlpaBJIEHHOCTH;

— OBJIaJICHHE HaBbIKAMHU Y4eOHO-UCCIIE0BATENBCKOM,
MPOEKTHOM M COIMATILHOMN JIEATEIIbHOCTH.

— copMUPOBATH MPECTABICHUS: O XUMUYECKOM
COCTaBJISIIOLIEH €CTeCTBEHHOHAYYHOM KapTUHBI MUPA, POJIU
XUMHH B TIO3HAHUU SIBJICHUI IPUPOJBI, B POPMHPOBAHUHI
MBIIUICHHUS U KyJIBTYPBI IMYHOCTH, €€ (yHKIIMOHATIHHON
I'PaMOTHOCTH, HEOOXOAUMOM ISl peLIeHUs] TPAKTHYECKUX
3a/1a4 U SKOJIOTMYeCKd 00OCHOBAHHOI'O OTHOIIIEHUS K
CBOEMY 3JI0POBBIO U IIPUPOJHOU CpeELE;

— YMeTb COOIIOAATH MpaBUiIa IKOJIOTHUECKU
11es1ecoo0pa3HoOro MoBeACHUs B ObITY U TPYAOBOH
JESITEIbHOCTH B LIETISIX COXPAHEHMSI CBOETO 3/I0POBBS U
OKpY Karolled MPUPOAHOMN Cpebl; yUUTHIBATH ONIACHOCTH
BO3JICHCTBUS Ha KUBbIE OPraHU3MBbI OIPEIEICHHbIX
BELIECTB, TIOHUMAsl CMBICJI ITOKa3aTes MPeAeIbHOM
JIOTTYCTUMON KOHIIEHTpAI[UU




2. CTPYKTYPA U COJIEP)KAHUE OBIIIEOBPA3OBATEJIBHOM

JAUCHUIIIIUHBI «XUMUS»
2.1. O0beM AUCHHUILVIMHBI M BU/IbI Y4eOHOH padoThl
. Oo0beMm B
Bua y4eOHoii padboThI qacax
O01beM 00pa3oBaTeJIbHON MPOrpaMMBbI AU CHUTITHHBI 72
B T.4.
OcHoBHOe coJep:kaHue 72
BT. U..
TEOpETHYECKOe 00yUeHne 18
PAKTUYECKHUE 3aHSITUS 52
IMpome:xxkyTounasi aTrecTamus (3a4€T C OLCHKOI) 2




2.2. TemaTuyecKHi NJIAH U coJlep:KaHUe TUCIHINIMHBI

HaumenoBaHue O0bem | @opmupyemble
Conep:kanue y4eOHOT0 MAaTepPUAJIa U MPAKTHYECKHE 3aHATHUSA
pa3aesioB U TeM JacoB KOMIIETeHIM U
1 2 3 4
OcHoBHOe coep:kaHue 72
Pa3jnen 1. OcHOBBI CTPOEHMS BellleCTBa 6
Tema 1.1. OcHoOBHOe co/iep:KaHue 4 OK-01
CrpoeHue aToMOB
XUMHIYECKIX Teoperudeckoe o0yueHue 2
DJIEMEHTOB U N _
1pHposia CoBpeMeHnHast Mojnenb cTpoeHus: aroma. CHMBOJMYECKHM S3BIK XUMHH. XUMHYECKHUM
N IMIICCKOM CBS3H 3JIEMEHT. DJIEKTpOHHAsl KOHuUrypaius aroma. Kimaccupukamus XMMUYSCKUX AJIEMEHTOB (s-,
p-, d-a;iemenThl). BaneHTHBIC 351eKTPOHBL. BaneHTHOCTh. DIEKTPOHHAS PUPOIa XUMHUYCCKOM 2
CBS3U. JICKTPOOTPHUIATEIBHOCTh. BHJIBI XUMHUYECKOW CBs3M (KOBAJICHTHAs, HWOHHAs,
MeTaJuIMuecKasi, BOJIOPOJIHAS) U CITIOCOOKI €€ 00pa30BaHuUs
IpakTHYeckne 3aHATUS 2
Pemenuve 3amanuii Ha MCHOIB30BaHUE XUMHUYECKOM CHUMBOJIMKH M Ha3BaHUII COSIUHEHHUH IO
HOMEHKJIaType MEXIYHapOAHOTO COK3a TEOPETUYECKOM M MPUKIATHON XUMHH U
TPUBHUAIILHBIX HA3BaHUM JIJISI COCTABIECHUS XMMHYECKUX (DOPMYJT ABYXaTOMHBIX COCIUHEHHI
(oxcuaoB, Cynb(pUI0B, TUAPUIOB U T.I.) U APYTHX HEOPTaHUYECKUX COCTUHEHUH OTAETbHBIX 2
KJIACCOB.
[IpakTuueckue 3aJaHus HA YCTAHOBJIEHUE CBSI3U MEX]y CTPOCHHEM aTOMOB XHMHYECKHX
AJIEMEHTOB M TIEPHOJUYECKUM W3MEHEHHEM CBOWCTB XHWMHUYECKHX DJJEMEHTOB M WX
COEIMHEHUH B COOTBETCTBHUHU C MOJ0KeHHEM [leproaudyeckoit CUCTEMBI.
Tema 1.2. OcHoBHoOE coepraHue 2 OK-01
[Tepuoanueckuit OK-02
3aKOH ¥ TabIHIA IIpakTHYecKkne 3aHATHS 2
.. Menneneesa N
[Tepunoguueckast cucrema xumuueckux 3sneMeHToB /.M. Menneneea. ®u3nueckuii CMbICIT 2
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[Tepuoanueckoro 3akona /.M. MenaeneeBa. 3akOHOMEPHOCTH U3MEHEHHUS CBOMCTB
XUMHUYECKHX JJIEMEHTOB, 00pa3yeMbIX HMH ITPOCTHIX U CIOKHBIX BEIIECTB B COOTBETCTBUHU C
MOJIOKEHUEM XMMHUYECKOTO AieMeHTa B [leproanyeckoit cucteme. MUpOBO33pEeHUYECKOE U
Hay4Hoe 3HadyeHue [lepuoanueckoro 3akona /[.1. Menneneesa. I[Iporuosst I.11. Menneneesa.
OTKpBITHE HOBBIX XUMUYECKUX DJIEMEHTOB.

Pemienne npakTHKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3aJIJaHUN HA XapaKTepU3aIUIO
XAMHUYECKHX 3JIEMEHTOB «MeTaminyeckre / HeMeTaZINUeCKUEe CBOMCTBA,
AIEKTPOOTPHUIATEIIBHOCTh XUMUYECKUX AJIIEMEHTOB B COOTBETCTBUH C MX AJIEKTPOHHBIM
CTPOCHHUEM H IOJI0KCHHUEM B IEPUOINICCKON CHCTEME XUMHUECKHUX deMeHToB 1. 1.
MenpaeneeBay

Pa3zjnen 2. XuMuyeckue peakmuu 10
Tema 2.1. Tunsr OcHoOBHOe coiep:KaHue 4 OK-01
XUMHNYCCKUX
peaxuuii Teopernyeckoe 00y4uenune 2
Knaccugukarus u THIIBI XAMHUYECKUX PEAKINI C y4aCTHEM HEOPTaHMYECKUX BEIIECTB.
CocraBieHue ypaBHEHUHN peakIiil CoeTMHEeHNs, pa3I0XKeHus, 3aMelleHHs], OOMEHa, B T.4.
peaKHI/II\/'I TOopCHUs, OKUCIICHUA—BOCCTAHOBJICHM .
YpaBHEHMS OKHCIEHUSA—-BOCCTaHOBIEHUS. CTeneHb OKUCaeHHs. OKUCIUTEND U 2
BOCCTaHOBUTENb. COCTaBJIEHUE U YPAaBHUBAHUE OKHCIUTEIbHO—BOCCTAHOBUTEIbHBIX PEAKIIHA
METO/I0M 3JIeKTPOHHOTO OanaHca. OKUCINTEIbHO—BOCCTAHOBUTENILHBIE PEAKIIUHU B IPUPO/IE,
MPOU3BOACTBCHHBIX MMPOHECCAX U KUSHCACATCIbHOCTH OPraHu3MOB
IIpakTnyeckue 3aHATHSA 2
KommuecTBeHHBIe OTHONIEHHS B XUMHH. OCHOBHBIE KOJMYECTBEHHBIE 3aKOHBI B XHUMHH H
pacueTsl 10 YpaBHEHMSIM XMMHUYECKUX peakuui. Mosb Kak eIMHUIA KOJIMYECTBA BEIIECTBA.
MousipHast macca. 3aKOHBI COXPAHEHHMS MacChl M SHEPrHH. 3akoH ABoraapo. MonspHbIi 5
o0beM ra3oB. OTHOcHTENbHAs IUIOTHOCTh ra30B. PacueTbl MO YpaBHEHUSM XHMHYECKHUX
peakuil ¢ MCMOJb30BaHUEM MacChl, o0beMa (HOpMalbHbIE YCIIOBHUSI) Ta3oB, KOJUYECTBA
BELIECTBA
Tema 2.2. OcHOBHOe coep:kaHue 4 OK-01
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OnektponuTtrdeckas | TeopeTuueckoe 00yueHue 2 OK-04
JMCCOIMALIUS 1 y
HOHHBIH 06MeH Teopust IEKTPOIUTUIECKOM AUCCOLMALHHL. HoHbI. DNEKTPOIUTHI, HEINEKTPOIUTHI. Peakuinu
noHHoro oomena. CocraBiieHue peakuuii HOHHOTO 0OMeHa IMyTEM COCTABJICHUS MX MOJHBIX U 9
COKpAIlEHHBIX MOHHBIX ypaBHEHUH. KNCIOTHO—OCHOBHBIEC peakiiy. 3alaHusl Ha COCTaBIICHUE
MOHHBIX peaKIHil
IIpakTHYeckne 3aHATHSA 2
Knaccudukanus XuMuueckux peakuui (1o cocTaBy ¥ KOJTUYECTBY UCXOAHBIX U
oOpasyrouuxcs BemecT). [[pu3Haku XUMUYECKUX PeaKInid. 3aaHus Ha COCTABJICHUE 2
MOHHBIX PEaKIuil
KonTpoibHasn
CtpoeHue BelecTBa U XUMHUECKUE PEAKIIHH 2
padora 1
Pa3nen 3. CTpoeHne U CBOWCTBA HEOPTraHMYECKUX BelleCTB 12
Tema 3.1. OcHoOBHOe coaepKxaHne 4 OK-01
Knaccugukanus, OK-02
HOMEHKIIaTypa 1 Teoperuueckoe o0yuenue 2
CTpOEHUE .
[Tpenmer Heopranmueckoil xumuu. Kiaccudukanus HeopraHndeckux BemecTs. [IpocTeie u
HEOPTraHMYECKUX
P cloXxHbIe BemecTBa. OCHOBHBIE KIIACCHI CII0KHBIX BEHIECTB (OKCUBI, THIPOKCHIBI, KHCIOTHI,
BEIIECTB
B comr). B3anuMocBs3b HEOPTaHUYECKUX BEIIECTB. ATperaTHbIe COCTOSIHUS BEIIECTBA.
Kpucrannumaeckue u amop¢Hbie BelecTBa. TUIbI KPUCTANTNYECKUX PEIIEeTOK (aToMHas, 2
MOJIEKYJISIpHAs, HOHHAS, METAJUTUYECcKas ). 3aBHCUMOCTh (PU3NYECKUX CBOIMCTB BEIIECTBA OT
TUTIA KPUCTAJUIMYECKOM pelIeTKH. 3aBUCMOCTh XMMHUYECKON aKTUBHOCTH BEIIECTB OT BHJIA
XUMHYECKON CBSI3U M THUIA KPUCTAUTUNICCKOH pemeTKu. [IprauHbpl MHOTOOOpa3us BEIIECTB
IIpakTHYecKkne 3aHATHS 2
HomeHnknatypa HeOpraHMUeCKUX BEIIECTB: Ha3BaHHE BEIIECTBA UCXOMIS U3 UX XUMHUYECKON
(bOpPMYITBI HITH COCTABIICHHE XUMUYIECKOH ()OPMYIIBI HCXO/SI U3 Ha3BaHUS BEIIECTBA IO 9

mexayHapoanou (MIOITAK) unu TpuBuanbHOM HOMEHKIATYPE.
Pemenne mpakTUYeCKMX 3aJaHU MO KIACCH(UKAIMK, HOMEHKJIAType W XHUMHYECKUM
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(dopMyIaM HEOPraHMYECKUX BELIECTB PA3JIMYHBIX KJIAcCOB (yrapHbli ras, yrjeKUCIbld ras,
aMMHaK, raiieHas W3BECTb, HETalleHas HW3BECTb, IUThEBAs COJa WU JPYIMX): Ha3blBaTh U
COCTaBJIATh (POPMYJIBI XUMHUECKUX BEIIECTB, ONPEAEIATh IPUHAICKHOCTD K KJIaccy.
Hcrounnku xuMu4eckoi nadopmaiyu (CpeicTB MaccoBoi HHPpOpMauu, cetb HTepHET 1
npyrue). Ilouck nHpopmanuu 1no Ha3BaHUAM, HIEHTU(UKATOpaM, CTPYKTYPHBIM (popMysiam

Tema 3.2. Pusuko-
XAMHUYECKHE
CBOMCTBaA
HEOPTraHUYECKHUX
BCIICCTB

OcHoBHoOe coaep:kanne

TeopeaneCRoe oﬁyqe}me

Mertamibl. O0mue (u3ndeckne U XUMHYECKHE CBOWCTBA MeTauioB. CrocoObl MOTy4eHUsI.
3HayeHHe METAJUIOB U HEMETAUIOB B HPUPOJE M IKU3HEICATEIbHOCTH YeJIOBEKa U
oprann3MoB. Koppo3ust MeTaiioB: BUIbI KOPPO3HUH, CIIOCOOBI 3aIIUTHI METAJUIOB OT KOPPO3HH
Hemerannsl. O6mue ¢puszndeckue 1 XMuMUYECKUE CBOMCTBA HEMETaUIOB. TUIIHYHbIE CBOMCTBA
HemetayuioB [V— VII rpynn. Knaccugukauuss m HOMEHKIIaTypa COEAMHEHMH HEMETaJlJIoB.
KpyroBopoTbl GHOT€HHBIX 3JIEMEHTOB B IPUPO/IE

XUMHYECKUE CBOICTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKHX BEIIECTB (OKCHIIOB,
THJIPOKCUIOB, KUCIIOT, COJIEH U JIp.). 3aKOHOMEPHOCTH B M3MEHEHUH CBOWCTB MPOCTHIX
BEIIECTB, BOAOPOAHBIX COSAMHEHUH, BEICIIIX OKCHJIOB U TUIPOKCH]IOB

IIpakTHYecKkue 3aHATHA

CocraBieHHE ypaBHEHHH XHMHMYECKMX PEAaKIUl C y4acTUEM NPOCTBIX M  CIOKHBIX
HEOPraHMYECKUX BEIIECTB. METAUIOB M HEMETAJUIOB;, OKCHJIOB METaJUIOB, HEMETAIOB U
aM(pOTEPHBIX JIEMEHTOB; HEOPTaHUYECKUX KUCIIOT, OCHOBAaHUM M aM(OTEpHBIX THAPOKCH]IOB;
HEOPraHWYECKHUX COJIEH, XapaKTEPHU3YIOIIUX UX CBOMCTBA.

Pemenne npakTUKO—OPUEHTHUPOBAHHBIX TEOPETUYECKUX 3aJaHUMM Ha CBOWCTBA, COCTAaB,
noJlyyeHrue U 0e30MacHOe UCIOJIb30BaHUE BAXKHEHIINX HEOPraHMYECKHUX BELIECTB B OBITY U
IIPAKTUYECKOU JEeATEIbHOCTH YEI0BEKa

OK-01
OK-02

Tema 3.3.
WNnentuduxanus
HEOPTraHUYECKHUX
BEIIECTB

OcHoBHOe cogepkanue

IIpakTHYecKkne 3aHATHA

Nnentudukanys HeopraHMYECKHWX BemecTB. PemeHne 3amad 1Mo XUMHUYECKUM CBONCTBaAM
METAJUIOB M HEMETAJUIOB, IO PACHO3HABAHHMIO W IOJYYECHHUIO COEAUHEHHM METAIOB H

OK-01
OK-02
OK-04
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HEMCTAJIJIOB.

I/IIIGHTI/I(bI/IKaI_II/ISI HCOPraHNM4YCCKUX BCHICCTB C HCIIOJB30BAHUCM HUX (I)I/ISI/IKO—XI/IMI/I‘-IGCKI/IX
CBOﬁCTB, XApaKTCPHBIX KAa4YCCTBCHHBIX peaKHI/Iﬁ. KauecTBeHHEIE pCaKIM1 Ha cynb(baT—,
Kap6OHaT— " XJIOPUA—aHUOHBbI, HAa KATUOH aMMOHHA

KonTpoasnas N
CBolicTBa HEOPraHUYECKUX BEILIECTB 2

paborta 2

Pa3nes 4. CtpoeHue u cBOiiCTBA OPraHMYeCcKHUX BeleCTB 30

Tema 4.1. OcHOBHOe co/iep:KaHue 4 OK-01

Kiaccudukamms,

CTpoeHHeE 1 Teoperudeckoe o0yueHue 2

HOMEHIIaTypa [TostBnieHKE M pa3BUTHE OPraHUYECKON XUMHHU Kak Hayku. IIpeqmer opranndeckoi XUMHH.

OPTaHIACCKIX MecTo 1 3HaYeHHE OPraHNYECKONH XUMHUU B CUCTEME €CTECTBEHHBIX HAYK.

petects XVMMHYECKOE CTPOCHHME KaK IOpSAJOK COCIMHEHUS AaTOMOB B MOJIEKYyJIE COINIACHO MX
BaJIEHTHOCTH. (OCHOBHBIE IIOJIOXKEHUSI TEOPUU XHMHUYECKOIO CTPOEHHS OPTraHUYEeCKUX
coenquHeHnil A.M. bytiiepoBa. YIiiepoaHblii CKEJIET OPraHNYECKOW MOJIEKYJIbl. 3aBUCUMOCTh
CBOICTB BEILIECTB OT XMMHUYECKOI0 CTPOEHUS MOJIEeKYJI. MI3omMepust u n30Mephl. 2
[Tonstue o ¢pyHkunoHanbHOM rpymnme. Pagukan. IlpuHnune! knaccuukaum opraHu4ecKux
coenquHeHU. MexyHapo/Has HOMEHKJATypa W MPUHIMIBI HOMEHKJIATypbl OpraHHYeCKHX
coeauHenuil. IloHatue 00 a3z0TcoAep)KallUX COEIUHEHMSAX, OHOJIOIMYECKH aKTHUBHBIX
BelecTBax (yrieBojax, JKHpaX, OenkaXx M Jp.), BBICOKOMOJEKYJSPHBIX COEIUHEHUSX
(MOHOMEp, MONIUMED, CTPYKTYPHOE 3BEHO)
IIpakTHyeckne 3aHATHA 2
Homenknatypa  oOpraHMuYecKMX  COEAMHEHMH  OTHENbHBIX  KJIaccOB  (HACBILEHHbBIE,
HEHACBIILICHHbIE U apOMaTUYeCKHE YTJIEBOJOPOJIbl, CIUPTHI, (PEHOJIBI, aJIbJAErH/bl, KETOHBHI,
KapOOHOBBIE KUCIOTHI U Jip.) CocTaBieHHE MOTHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (opMyIl
OpPraHMYECKUX BEUIECTB OTIENbHBIX KJIACCOB, UCIOJB3Ysl UX HAa3BaHMS 110 CUCTEMATHUYECKON U 2

TPUBHAIBHON HOMEHKJIAType (3THIICH, alleTHIICH, MIHIepUH, GeHou, (hopManbaeru, YKCyCHasI
KHucnoTa, runuH). PacueTsl mpocteiimeit popMyabl OPraHMYECKO MOJIEKYJIbI, UCXONs U3
AJIEMEHTHOTO cocTaBa (B %)
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Tema 4.2. CBoiicTBa
OpraHUYECKUX
COCTUHEHUN

OcHoOBHOe coiep:KaHue

18

TeopeaneCRoe oﬁyqe}me

DU3UKO-XMMUYECKHE  CBOMCTBA  OPraHMYECKUX  COCIMHEHUM  OTHEJIBHBIX  KJIACCOB
(ocoOeHHOCTH KIacCHU(PHUKAIMU U HOMEHKJIATypbl BHYTPU KJlacca; FOMOJIOTMUECKUU DS U
obmas Qopmyna; wuzoMepus; (GHU3UUECKHE CBOMCTBA; XUMHUYECKHE CBOICTBA; CIIOCOOBI
MOJTyYeHUS ):

— MpeeNibHbIC YIIIEBOJOPObl (aJKaHbl U LMKJIOANKaHBI). ['OpeHMe MeTaHa Kak OJMH U3
OCHOBHBIX HMCTOYHHKOB TeIUIa B MPOMBIIUIEHHOCTH U ObITy. CBOICTBa MNPHPOAHBIX
YIJIEBOAOPOJOB, HAX0XKICHUE B PUPOJE U TPUMEHEHUE AJTKAHOB;

— HempeJenbHbIe (AIKeHbI, AIKMHBI U aJKaJUeHbl) U apoMaTHUYeCKHUe YrieBoAopoasl. ['opeHue
aleTHJICHA KAK UCTOYHUK BBICOKOTEMIIEPATYPHOIO TUIAMEHH JIJIsI CBAPKU U PE3KH METAJIOB

— KHUCIIOPOACOepKaIIUe COeANHEeHHs (CIUPTHI U (HEHOINbI, KApOOHOBBIE KUCIOTHI U 3(UPHI,
albACTUNIBI W KETOHBI, >KHUPbI, yIyeBonbl). [IpakThueckoe NPUMEHEHHME STUIICHTIIMKOJISA,
rnepuHa, ¢enona. Ilpumenenue Qopmanpaeruaa, ameraibAeTHAd, YKCYCHONW KHUCIOTHI.
Mpbuia Kak coii BbICIINX KapOOHOBBIX KMCIOT. Motolire cBoicTBa Mbliia

— a30Tco/epKallMe COCAMHEHUs (aMUHBI U aMUHOKHCIIOTHI, O€JKH). BhICOKOMONEKYIsSIpHbIE
COCTMHEHUS (CHHTETHYECKHE U OMOJIOTMUEeCKU—aKTUBHBIE). MOHOMEp, OJIUMEp, CTPYKTYPHOE
3BeHO. [lonmuMepusanus 3TuieHa KaKk OCHOBHOE HAIIPABJIEHUE €r0 UCIIOJIb30BAHUS.
I'eneTnueckas CBSI3b MEXKIY KJIACCAMH OPTaHUYECKUX COETUHEHUI

HpaKanecmle 3aHATHUSA

16

CBolicTBa OpraHMYECKUX COEAMHEHHM OTAENbHBIX KJIacCOB (TpUBHAJIbHAS U MEXIyHapOaHAs
HOMEHKJIaTypa, XHMHUYECKHE CBOMCTBA, CMOCOOBI MOJMY4YEHMs): NpeAeibHble (aIKaHbl U
LUKJIOAJIKaHbl), HENpeAeNbHble (QNKEHbl, AJIKUHBlI M aJKaJueHbl) W apoMaTHyYecKue
YIIAE€BOAOPOABI, CIIUPTHI U (PEHOJIbI, KAPOOHOBBIE KUCIOTHI U 3(PUPHI, ANbAETUIBI U KETOHHI,
aMUHBl M aMHHOKHCIIOTBI, BBICOKOMOJIEKYJISIPHBIE COCIMHEHHs. 3aJaHUsl Ha COCTaBJICHUE
YPaBHEHUN XUMHUYECKHUX DPEAKLUN C y4aCTHEM OPIaHMYECKUX BEIIECTB HAa OCHOBAHMM MX
COCTaBa U CTPOCHUS

CocraBieHHE CXEM peaKuHﬁ (B TOM YHCJIC TIO MPCAJIOKCHHBIM I[CIIOYKaAM npeBpameHI/Iﬁ),
XAapPaAKTCPUIYIOIHUX XHUMUYCCKHEC CBOICTBa OpPraHn4eCKux CO@}II/IHGHI/Iﬁ OTACIBHBIX KJIACCOB,
CIIOCOOBI MX IMOJIYYCHHSA W HA3BAHUC OPraHUYCCKUX COC,Z[I/IHCHI/Iﬁ oo TpHBHaHLHOﬁ nin

OK-01
OK-02
OK-04
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MEXIYHAPOJAHONU CUCTEMATUYECKOW HOMEHKIIAType.
Pemienne npakTUKO-OpUEHTUPOBAHHBIX TEOPETUUYECKUX 3aJaHUM HA CBOKMCTBA OPraHUYECKUX
COEIMHEHUI OTJENbHBIX KJIACCOB

Tema 4.3. OcHoBHOe coaep:kanue OK-01
Wnentuduxanus OK-02
OpraHHYeCKHX Teopernueckoe o0yuenune OK-04
BCIECTB, HX buooprannueckue coenuHenus. [IpumeneHne U OMOJOrMYECKass pPOJb  YIJIEBOAOB.
3HateHue 1 OxuciieHue yrieBOJI0B — MCTOYHMK SHEPIUU KUBBIX OpraHuzMoB. OOnacTu NpUMEHEHHs
HMPpUMCHEHHE B aMuHOKHUCIOT. [IpeBpaienus 0enKoB MUIIM B opranu3me. buonorndeckne GyHKIMN OEITKOB.
ObITOBOH 1 . | buonoruueckue ¢yHkuMuM KupoB. Ponb opraHuueckod XUMHMM B pEIIEHUH HpodieM
TPOMSBOACTBEHHON | 1y oot GesonacHocTn
JeSTEIbHOCTH
1€JI0BEKA IIpakTH4YecKkue 3aHATUSA
Posb oprannueckoil XMMUU B pelIeHUH podiieM 3HepreTuyeckoi 6e30MacHOCTH, B pa3BUTUU
MEAMIIMHBI, CO3/JaHUU HOBBIX MaTEpUaOB, HOBbIX HICTOYHUKOB SHEPruu (aJIbTEpPHATUBHBIE
UCTOYHUKHU 3Heprun). OnacHOCTh BO3AEUCTBHS HA )KUBbIE OPIraHU3MbI OPraHUYECKHUX BEILECTB
OTJIEbHBIX KJIACCOB (YIJI€BOJOPObI, CIIUPTHI, (PEHOJIBI, XJIOPOPraHUYECKHE TPOU3BOJIHBIE,
aJbJIETUbI U JIP.), CMBICII [TOKA3aTeNs NPEAEIBHO TOMYCTUMON KOHLEHTPALUN
WnenTudukanys opraHM4eckiuX COEIMHEHUHN OTAETIbHBIX KJIACCOB (Ha MpHMEpE ajibAErHJIOB,
Kpaxmaya, YKCYCHOM KHUCIIOTBI, OCJIKOB M T.II.) C MCIOJb30BaHUEM UX (PU3UKO-XUMHUECKHUX
CBOWCTB M XapaKTepHBIX KaueCTBEHHBIX peakiuil. /leHarypanus Oenka Npu HarpeBaHUU.
[[BeTHBIe peakuuu OenkoB. BO3HMKHOBEHHME AaHATUTHUYECKOIO CHUTHAla C TOYKU 3PEHHUA
XUMHYECKHX IIPOLIECCOB IPU NPOTEKAHWM KAUYECTBEHHOW PpEaKIMM, I103BOJISIOUIEH
UACHTU(PUIIMPOBATH MPEATIOKEHHBIE OpraHMYECKHEe BEllecTBa
Kontpoannas CrpykTypa 1 CBOMCTBA OPIraHMYECKUX BEIIECTB
padora 3
Pasznen 5. Kunernyeckue 1 TepMOAMHAMUYECKHE 3AKOHOMEPHOCTH MPOTEKAHUS XUMHYECKUX PeaKIui
Cxopocth OcHoBHOE conepxaHue OK-01




XAMHYECKHX
peaKLHii.
Xumuaeckoe
paBHOBecHE

Teopernyeckoe o0yueHue

CKOpOCTh peakllud, €€ 3aBHCHUMOCTh OT Pa3JUYHBIX (PAKTOPOB: MPUPOJIBI PEATHPYIOIIHX
BEILECTB, KOHILICHTPALlUM PEArupyrolux BEUIECTB, TEMIEpPaTyphl U IUIOMIAJA PEAKLIMOHHOU
noBepxHOCTH. TeroBbie A((EKTh XUMHUYECKUX peaKIuid. DK30— H JHIOTCPMUYCCKUE,
peaKLyu.

O6patumocTh peakiuii. XuMHUYECKOe PAaBHOBECHE U €r0 CMEILICHUE MO ICUCTBUEM Pa3IuYHBIX
(bakTOpoB (KOHIEHTpALUSI PEareéHTOB WM MPOIYKTOB PEAKIMH, JaBlIeHUE, TeMIlepaTrypa) Uil
CO3/IaHUS ONTUMAJIBHBIX YCIOBUI MPOTEKaHU XUMHUUeCcKuX rpoueccos. [Ipunuun Jle [latense

OK-02

IIpakTHYeckue 3aHATHSA OK-01
OK-02
Pemenne npakTHUKO-OPUEHTUPOBAHHBIX 33JaHUM Ha aHauu3 (AKTOPOB, BIUSIOLIUX Ha
U3MEHEHHE CKOPOCTH XUMHUYECKOM peakIiu, B T.4U. C MO3ULUH 3KOJIOTHYECKHU 11€TIeCO00Pa3HOTo
NOBE/IEHNS B OBITY U TPYJIOBOM MAESITENBHOCTH B LEISX COXPAHEHHUS CBOEro 370pPOBbS U
OKpY Karollel MPUPOAHON CPEbl.
Pemenne npakTMKO-OpMEHTUPOBAHHBIX 3aJaHUK Ha npuMeHeHue npuHnuna Jle Hlarense s
HAaXOJKJCHUs HalpaBJICHUs] CMEIEHUs] PaBHOBECUS] XMMUUYECKON peakluK U aHainu3 (hakTopos,
BIIUSIIOLIMX HA CMEILEHUE XUMUYECKOTO PAaBHOBECHS
Pa3neua 6. PacTBopsl
[lonsiTue o OcHoBHOE conepxaHue OK-01
pacTBopax OK-02
IIpakTH4eckue 3aHATHSA OK-04

PactBopenne kak Qusuko-xumudeckuii mporecc. PactBopel. CrocoObl MPUTOTOBICHUS
pacTBOopoB. PacTBOpMMOCTBE. MaccoBasi 7ol pacTBOpeHHOro BermiecTBa. CMBICT TOKa3aTels
MpelenbHO JOMYCTUMOW KOHIEHTPAllMd U €ro HCIOJIb30BAaHHUE B OILIEHKE 3KOJOTHYECKON
0€30IacCHOCTH.

[TpaBuiia SKOJOTHYECKH IIEIECOO0Pa3HOrO MOBEACHUS B OBITY U TPYAOBOW NEATEIHHOCTH B
[ESIX COXPAHEHHS CBOETO 3J0POBBS W OKPYXKAIOMICH TPHPOIHON Cpebl; OIMAacHOCTh
BO3JICHICTBUS HA KUBBIE OPTaHU3MBbI OMPE/ICIICHHBIX BEIIECTB.

PeHIeHI/Ie HpaKTI/IKO-OpHCHTHpOBaHHBIX pvaeTHBIX 3a11aH1/1171 Ha paCTBOpBI, chonmyeMme B
OBITOBOM W MPOM3BOJACTBEHHOH NEATEIHHOCTH YellOBeKa. PerieHue 3aqad Ha MPUTOTOBIICHUE
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pacTBOpPOB 3a/laHHOM (MaccoBOM, %) KOHIEHTpauuu (C NPaKTUKO-OPUEHTUPOBAHHBIMU
BOIIPOCaMM) U OIIPEAEIIEHUE CPebl BOJHBIX PACTBOPOB.

Pa3zjnen 7. Xumusi B ObITY U IPOU3BO/ACTBEHHOI 1eATEJILHOCTH YeJ0BEKA 4 OK-01
OK-02

Xumus B ObiTy 1 [OCHOBHOE colepKaHue 4 OK-04
MIPOU3BOCTBEHHOMN OK-07
NESTENbHOCTH IIpakTHYecKkHe 3aHATHS 4
Henoseka HoBeiimme QOCTHMXEHHUS XUMUYECKOW HAYKM W XUMHUYECKOW TexHosoruu. Ponp xumum B

00ecIeueHH DKOJOTUYECKOH, DJHEPreTHYSCKOM M MHINEBOM O€30MacCHOCTH, pa3BUTHU

MeauiuHbl. [IpaBuia noucka u aHaau3a XUMUYECKOW MHPOPMALIMK U3 PA3ITUYHBIX HCTOYHUKOB

(HayuyHas ¥ yaeOHO-Hay4YHas JUTEpaTypa, CpecTBa MaccoBor nHpopmaiuu, cetb THTEpHET).

ITonck ¥ aHaNMM3 KEMCOB O NMPUMEHEHUHM XUMHUYECKUX BEIIECTB M TEXHOJIOTMHA C YYETOM

Oynymed mnpodecCHOHATBHON JIEATEIbHOCTH TI0 TEeMaM: Ba)KHCHIIME CTPOMTEIIbHBIC 4

MaTepuaybl, KOHCTPYKIIMOHHBIC MaTepualbl, KPacKH, CTEKJIO, KepaMuKa, MaTepHasbl s

3JIEKTPOHUKU, HAHOMATEPHUaJIbl, TEKCTUJIbHBIE BOJIOKHA, HCTOYHUKH SHEPIUU, OPTaHUYECKUE U

MUHEpaIbHBIC YI0OPEHUS, JICKAPCTBEHHBIC BEIIECTBA, OBITOBASI XUMHUSL.

3amuta: [lpencraBienuwe pe3yiabTaToB pelIeHHUs KelcoB B (opme MHHH-IOKIana ¢

Mpe3eHTalnen

IIpomeskyTOYHAA aTTeCTALMSA [0 AUCUMUILJIMHE (324eT ¢ OLEHKOI) 2

Bcero 72

18



3. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHMSI
OBIIEOBPA30OBATEJIBHOU JNCHUIIVIMHbI

Kontposie u oleHKa pe3yiabTaToB OOY4YEHHUS OCYLIECTBISETCS IPENOoJaBaTeyieM B
nporecce IMpOBEACHUS MPAKTHUYECKUX 3aHATUH, TECTUPOBAHMS, a TAaKKe BbINOIHEHUS
0o0y4aromuMHUCs HMHIUBHIYaJbHBIX 3aJaHUi. Pe3ynbTarhl 0OydYeHHUs OHpEeAeNnsioT, 4YTO
oOyuaromuecsi JOJDKHBI 3HaTh, IOHUMATh M JEMOHCTPUPOBATh [0 3aBEPUICHUU H3YyYEHUS
JUCLUIUINHBI.

Js popMUpOBaHUs, KOHTPOJIS U OLEHKH PE3yJIbTaTOB OCBOCHUS YUEOHOW IUCIMIIIMHbI
UCTIOJIB3YETCS CHCTEMa OLIEHOYHBIX MEPONPUATHH, MPEICTABIISAIONIas COO0H KOMIUIEKC yUeOHbIX
MEpONPUATHHA, COIJIACOBAHHBIX C pe3yJbTaTaMu O0y4eHUs M C(HOPMYJIMPOBAHHBIX C yUETOM
OI'OC COO (npeametHsbie pe3ynbratel 1o aucuuiuae) 1 I'OC CIIO.
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Ne OK Monyas/Pa3nen/Tema Pe3yabTat 00yueHus Tunbl OEHOYHbIX MEPONIPUATHI
| | OcHOBHOE coaepKaHue
1 Paznen 1. OcHoOBBI ®opmyanpoBaTh 6a30BbIE
CTPOCHHUS BellecTBA NOHATHS U 32aKOHbI XMMHH
1.1 [ OK-01 |CrpoeHue atomMoB CocTaBisiTh XUMUYECKHUE 1. Tect «CTpoeHrE aTOMOB XUMHYECKHUX JIEMEHTOB M IIPUPOIa
XUMHUYECKHX JJIEMEHTOB |(POpPMYJIBI COSTUHEHUH B XUMHUYECKON CBSI3M».
U TIPUPOJIa XUMUYECKOM |COOTBETCTBUU CO CTEMEHBIO |2. 3a7aui HA COCTaBJICHHE XMMHUUECKUX (POPMYII IBYXATOMHBIX
CBSI3U OKHCJICHUSI XUMUYECKUX coeuHEeHUH (OKCUIOB, CYIb(OUIOB, THAPUIOB U T.I1.).
3JIEMEHTOB, UCXOJS U3 3. 3agaHus Ha UCIOJIB30BAaHUE XMMUYECKON CUMBOJIMKY U HA3BaHUI
BAJIGHTHOCTH U COEIMHEHMI 10 HOMEHKJIATYpe MEKIYHapOJHOTO COI03a
3JEKTPOOTPULATENBHOCTH | TEOPETUUYECKON U MPUKIIAAHOW XMMHUU U TPUBUAIBHBIX Ha3BaHUM IS
COCTABJICHUS] XUMHUYECKUX (OPMYIT IBYXaTOMHBIX COCTMHEHUM
(okcunoB, cynb(PUAOB, TUIPUIIOB U T.I1.) U APYTUX HEOPTaHUIECKHUX
COEIMHEHM OTAENBHBIX KJIacCOB
1.2 | OK-01 (IIepuoanyeckuii 3aKOH U | XapaKTepH30BaTh 1. Tect «Metannuueckue / HeMeTaJUIMUECKHE CBOMCTRA,
OK-02 |rabmuua JI.W. XUMUYECKUE PJIEMEHTHI B |3JIEKTPOOTPHUIATEIIBHOCTD U CPOJICTBO K AJIEKTPOHY XUMUUYECKUX
Menneneesa COOTBETCTBUU C UX 3JIEMEHTOB B COOTBETCTBHUE C MX 3JEKTPOHHBIM CTPOCHHUEM U

MI0JIO)KEHUEM B
IIEPUOAUYECKON CUCTEME
XUMHYECKHUX 3JIEMEHTOB
J.1. Menneneera

MOJIOKEHUEM B IEPUOANYECKON CHCTEME XUMHUYECKUX 31eMeHToB J[. 1.
Menneneenay.

2. IlpakTyeckure 3a/laHus Ha YCTAaHOBJICHUE CBSI3H MEX]y CTPOECHUEM
aTOMOB XMMHMYECKUX 3JIEMEHTOB U NIEPUOAUUYECKUM U3MEHEHUEM
CBOMCTB XMMHYCCKHUX 3JICMECHTOB U UX COSANHCHUMN B COOTBETCTBHU C
nojoxxenueM [leprnonnueckont cucreme.

3. [IpakTHKO-OpUEHTUPOBAHHBIE TEOPETUUECKUE 3aJaHUsI Ha
XapaKTEePU3alNI0 XUMHYECKUX JIEMEHTOB: «MeTammudeckue /
HEMETAJUIMYECKHUE CBOMCTBA, JIEKTPOOTPULIATENIBHOCTD U CPOACTBO K
3JIEKTPOHY XUMHUUYECKUX AJIIEMEHTOB B COOTBETCTBHUE C UX DJIEKTPOHHBIM
CTPOEHUEM U MOJIOKEHHUEM B IIEPUOJUYECKON CUCTEME XUMHUUECKUX
anemenToB .M. MenaeneeBay»
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Ne OK Moayas/Pa3nen/Tema Pe3yabTar 00y4enus Tunbl OEeHOYHBIX MEPONIPUATHIA
2 Pa3nea 2. Xumnueckue |XapaxkrepuszoBath Tunbl |KoHTpoabHas padora
peakuuu XHMHYECKHX peaKiuii «CTpoeHue BelllecTBa U XUMHUYECKHEe peaKnu»
2.1 | OK-01 |Tumbl XUMHYECKUX CocraBnsiTh peakiuu 1. 3agaun Ha cocTaBlIEHUE YPaBHEHUHN peaKIUii:
OK-04 |peakuuii COEMHEHUS, PA3JIOKEHUs, |— COSAMHEHMs], 3aMEILEHUS, pa3lIoKeHus, OOMEHa,
oOMeHa, 3aMeleHHS, — OKUCJIUTEIHbHO—BOCCTAHOBUTEIBHBIX PEAKIIUM C UCIIOIB30BAHUEM
OKHUCJIUTEIbHO— METO/1a JIEKTPOHHOTO OanaHca.
BOCCTAHOBUTEILHBIE 2. 3agaun Ha pacyeT MacChl BEIIECTBAa WK 00bEMa ra3oB 1Mo
peakiu M3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE WIH 00BEMY OHOTO U3
Yy4acTBYIOIIMX B PEAKIMH BEIIECTB; pacu€Thl Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA) MPOYKTOB PEAKIIUU, €CITH OJTHO U3 BEIIECTB
UMEET MPUMECH
2.2 DIIEKTPOTUTHIECKAS CocraBisTh ypaBHEHUS 1. 3agaHust Ha COCTABJIICHUE MOJICKYJISIPHBIX U MOHHBIX PEAKIUHN C

JIIUCCOLMALNAA U NOHHBII
oOMeH

XUMHYECKHX PEaKIHH
HOHHOTO OOMeEHa ¢
y4acTHEM HEOPTraHUIEeCKUX
BEIIIECTB

Y4aCTHUEM KUCJIOT, OCHOBaHUM U coneﬁ, YCTAHOBJICHUC U3MCHCHUA
KHCJIIOTHOCTHU CPCbL
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Ne OK Monayas/Pa3nen/Tema Pe3yabTar 00y4enus Tunbl OEeHOYHBIX MEPONIPUATHIA
3 Pa3nea 3. Ctpoenue u  (HcciaenoBarh crpoenne 1 |KonTpoJsbHas pabora
CBOMCTBA CBOMCTBA HeoOpranudeckux |«CBoHCTBA HEOPraHNYECKUX BelleCTB)»
HEOpraHu4ecKuXx BellecTB
BeIeCTB
3.1 | OK-01 |Knaccudukarms, Knaccudunuposats 1. Tect «HoMmeHKI1aTypa U Ha3BaHUE HEOPTaHUYECKUX BELIECTB
HOMEHKJIATypa U HEOPraHNYEeCKUe BELECTBA B|UCXO/As U3 UX XUMUYECKON (POPMYJIbI MIM COCTABICHNE XUMUYECKOI
CTpOCHHE COOTBETCTBHUH C UX (GopMyJIbl UCXO/I U3 HAa3BAHUS BEILLECTBA 110 MEXIyHAPOAHON WK
HEOpPraHMYECKUX BEILECTB [CTPOCHUEM TPUBUAIBHON HOMEHKJIATYpe».
2. 3ajauu Ha pacyeT MacCOBOM J0JIH (MAcChl) XUMUYECKOTO 3JI€MEHTa
(coenuHeHuUs1) B MOJIEKYJIE (CMECH).
3. IlpakTuyeckue 3a1aHus 10 KIacCu(pUKaMU, HOMEHKIIAType U
XUMHUYECKUM (HOpMysIaM HEOPraHUUECKUX BEIIECTB Pa3IMUHbIX
KJIACCOB.
4. [IpakTHueckue 3a/1aHus Ha OIpe/IeJIeHEe XUMUUECKON aKTUBHOCTH
BELIECTB B 3aBUCUMOCTHU BHJ]a XUMUYECKON CBSA3HM U TUIA
KPUCTAJUIMYECKOUN pPEIETKH
3.2 | OK-01 |Dusuko-xuMu4eckue YcraHnaBnuBarh 1. Tect «OCOOEHHOCTH XUMUYECKUX CBOMCTB OKCH/I0B, KHCIIOT,
OK-02 |cBoiicTBa 3aBUCUMOCTh (PU3HUKO- OCHOBaHUM, aM(POTEPHBIX TUAPOKCUIOB U COJIEII.
HEOPraHMYECKUX BEILECTB [ XUMUYECKUX CBOMCTB 2. 3ajaHus Ha COCTaBJICHUE YPAaBHEHUH XUMHUECKUX PEaKLIUN C
HEOpPraHMYECKUX BEIIECTB  |yd4acTHEM IPOCTHIX U CJIOKHBIX HEOPraHUUYECKUX BEIIECTB: OKCHIOB
OT CTPOEHUS aTOMOB U METaJUIOB, HEMETAJNIOB U aM(OTEPHBIX 3JIEMEHTOB; HEOPIaHUYECKUX
MOJIEKYJI, @ TAaKXKe THUIIa KHCJIOT, OCHOBaHUM M aM(POTEPHBIX THIPOKCUIOB, HEOPTaHUYECKUX
KPUCTAJUIMYECKOM PEIIeTKH |COJIeH, XapaKTepU3yIOIUX UX CBOMCTBA M CIIOCOOBI MOTyYSHHS.
3. [IpakTHKO-OPUEHTUPOBAHHBIE TEOPETUUECKHE 3aJaHUS HA CBOMCTBA
Y TIOJTyYEHUE HEOPTaHNYECKUX BELIECTB
3.3 | OK-01 |WpenTuduxamms Hccnenosats kauecTBeHHBIE | 1. [IpakTHKO-OpHEHTUPOBAaHHBIE 33JaHUS IO COCTABIECHUIO
OK-02 |HeopraHmuYecKMX BEIIECTB |pEAKIINH HEOPTAHMYECKNX  |XMMHUYECKHX PEaKIUil C y4acTHEM HEOPTaHNIECKHUX BEIECTB,
OK-04 BEILIECTB UCIIONIb3YEMBIX /ISl UX UIACHTH(PHUKAIIH.

22



Ne OK Monayas/Pa3nen/Tema Pe3yabTar 00y4enus Tunbl OEeHOYHBIX MEPONIPUATHIA
4 Pa3nen 4. CTpoeHue u HccaenoBarb crpoenue 1 |KonTpoJsbHas padora
CBOICTBA OPraHuYecKHuX |CBOHCTBA oprannyeckux |«CTpoeHue M CBOICTBA OPraHUYECKHX BELIECTB)»
BeIIECTB BEILIECTB
4.1 | OK-01 |Knaccudukamms, Knaccudunuposarsb 1. 3ananus Ha cOCTaBIEHUE HA3BaHUM OPraHMYECKUX COECIUHEHUH 110
CTpOCHHE U OpraHMYEeCcKHe BEIIECTBA B |TPUBUAIBHON HIIM MEXIYHAPOAHON CUCTEMAaTUYECKOM HOMEHKIIATYpE.
HOMEHKJIATypa COOTBETCTBHUH C UX 2. 3agaHusi Ha COCTABJICHUE MOJHBIX U COKPAIIEHHBIX CTPYKTYPHBIX
OpPraHMYECKUX BEIIECTB  (CTPOCHHEM dbopMyI1 OpraHNYECKUX BEIIECTB OT/IEIbHBIX KJIACCOB.
3. 3agaum Ha orpeeNieHNe MPOCcTee (HOpMyITbl OPTaHUIECKOM
MOJIEKYJIbI, HCXO/I U3 3JIEMEHTHOTO cocTaBa (B %)

4.2 | OK-01 |CgoiicTBa OprannuecKkux |YcTaHaBIUBATh 1. 3agaHus HA COCTABJICHUE YPAaBHEHUM XUMUYECKUX PEAKIIU C
OK-02 (coepunenuii 3aBUCHUMOCTH (PU3UKO- y4acTHEM OPTaHUYECKUX BEIIECTB HA OCHOBAHHUH UX COCTaBa U
OK-04 XUMHUYECKHUX CBOMCTB CTPOCHHSL.

OpPraHMYECKUX BEIIeCTB OT |2. 3afaHus HA COCTABIICHUE YPAaBHEHUI XUMUYECKUX PEaKIIHi,
CTPOECHHS MOJIEKYJI WUTIOCTPUPYIOLINX XUMUYECKHE CBOWCTBA C YYETOM MEXaHU3MOB
MPOTEKAHUs JAHHBIX PEaKIIMi U T€HETUYECKOM CBS3M OPraHUYECKUX
BELIECTB Pa3HbIX KJIACCOB.
3. PacueTHble 3a1auM 10 ypaBHEHUSIM PEAKILIUM C y4acTHEM
OpraHMYECKUX BEIECTB.

4.3 | OK-01 |Unentudukamus UccnenoBats kauecTBeHHbIE |1. [IpakTHKO-OpUEHTUPOBAHHBIE 33JaHUS TIO COCTABICHUIO
OK-02 |opraHmdeckux BEUIECTB, |pEaKIIMH OPTaHUIECKUX XUMHUUYECKHUX PEAKIMH ¢ yuacTHEM OpraHU4eCKUX BEUIECTB, B T.4.
OK-04 |ux 3HayeHue u COEIMHEHUH OTJEIbHBIX MCIIONB3YEMBIX TSl X WACHTU(DUKAIIMH B OBITY M MIPOMBIILIICHHOCTH.

pUMEHEHNE B OBITOBOM U
IIPOU3BOJCTBEHHON
NEeSITEIbHOCTH YEJIOBEKA

KJIaCCOB
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Ne OK Monayas/Pa3nen/Tema Pe3yabTar 00yuenus Tunbl OEeHOYHBIX MEPONIPUATHIA
5 Paspean S. XapakTepu3oBaThb
Kunernueckue n BJIMSIHME PA3JIHYHBIX
TePpMOAUMHAMHYECKHE ¢axkrTopos Ha
3aKOHOMEPHOCTH paBHOBeCHE H CKOPOCThH
NMPOTEeKAHUA XHUMHYECKHX pPeaKkuuid
XHMHYECKHX peaKkuuid
5 | OK-01 |CkopocTh XMMHUYECKUX XapakTepu3oBaTh [IpakTUKO-OpUEHTUPOBAHHBIE TEOPETUYECKUE 3aIAHUS HA AaHAIIN3
OK-02 |peaknumii. XumMudeckoe BJIMSTHUE KOHIICHTPAMKA  |(PaKTOPOB, BIUSIONINX HA U3MEHEHHUE CKOPOCTH XUMUYECKON PEAKITHH.
paBHOBECHE pearupyromux BemecTB U |[IpakTuKO-OpueHTUPOBAHHBIC 3a/JaHKs HA TPUMEHEHUE NpuHIuna Jle
TeMIiepaTypbl Ha ckopocTs |LLlaTtenbe my1st HaX0XACHUS HANTPaBICHUSI CMEIICHUSI PAaBHOBECHS
XUMHYECKUX peaKIui XUMUYECKON PEaKIUy U aHAIU3 (DAKTOPOB, BIUSIOIMIUX HA CMEIICHUE
XapakTepu3oBaTh XUMHUYECKOTO PAaBHOBECHUS
BIIMSTHAE U3MEHECHHUS
KOHIICHTPAIIUU BEIIECTB,
peaKIu Cpeibl U
TeMIIepaTyphl Ha
CMEIICHHE XUMHYCCKOTO
paBHOBECHs
6 HccaenoBarb HCTUHHBIE
Pa3nea 6. PacTBopbl PacTBOPHI € 32JaHHBIMH
XapaKTepUCTUKAMM
6 | OK-01 |[TonsiTme o pacTBOpax PazaugaTth uCcTHHHBIC 1. 3agaun Ha MPUTOTOBIIEHNE PACTBOPOB.
OK-02 pactBopbl. MccnenoBars  |2. [IpakTHKO-OpHEHTHPOBAHHBIE PACUETHBIE 33JJaHUs HAa JUCIIEPCHBIE
OK-04 (U3UKO-XMMHYECKHE CUCTEMBI, UCTI0JIb3yeMbI€ B OBITOBOM M MPOU3BOICTBEHHOM

CBOMCTBA UCTUHHBIX
pacTBOpOB

JACATCIIBHOCTH YCJIIOBCKA
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Ne OK Monayas/Pa3nen/Tema Pe3yabTar 00yuenus Tunbl OEeHOYHBIX MEPONIPUATHIA
7 Pazgen 7. OuenuBath nocjaeacTBHs |3ammuTa Keiica (¢ yueTom Oyayuieil npodeccuoHaabHO
Xumus B ObITY U OLITOBOW U J1esITeJIbHOCTH)
NMPON3BOJACTBEHHOI NPOM3BOJACTBEHHOMI
eATEJHLHOCTH YeJI0BEeKA |IeATeJILHOCTH YeJI0BeKa
C MO3UIUH
AKO0JIOTNYECKOM
0€e301macHOCTH
7 |OK-01 |Xwumus B ObITY U OnenuBath nociencteus  |Kefic (¢ yuetom Oyaymel mpodhecCHOHATLHOM e TSIIEHOCTH )
OK-02 |mpou3BoJICTBEHHOM OBITOBOM U Bo3MokHBIE TEMBI KEHCOB:
OK-04 |nmesTenbHOCTH YEJIOBEKA |MIPOU3BOJICTBEHHOM 1. Ilorennenue KiMMaTa U BEICBOOOXKIECHUE Ta30BBIX THAPATOB CO JTHA
OK-07 IEeATEIILHOCTH YeI0BeKa C |OKeaHa.

HO3UILIUHA YKOJIOTHUECKOU
0€30I1aCHOCTH

2. bynyuue marepuaisl 11 aBua-, MalllMHO- U IPUOOPOCTPOECHHUSL.
3. HoBble MaTepuaibl Jis COJTHEYHBIX OaTapei.
4. JlexapcTBa Ha OCHOBE PACTUTENIbHBIX [IPENapaToB
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4. VCJIOBUSI PEAJIM3ALIUM TIPOTPAMMBbI OBLLIEOBPA30OBATEJIbHOM
JTACIATITAHBI

4.1. TpeGoBaHus K MaTepHaIbHO—TEXHUYECKOMY 00ecIeYeHUI0
s peanuzanuy mporpaMmbl AUCHMILTAHBL JOJDKHBI OBITH MPEAYCMOTPEHBI CIEAYIOIINe
CIEIHUAlIbHBIC TMOMEIICHUS: YYeOHBI KAaOWHET XUMUU WM y4eOHOW XHMHYECKOUN
1abopaToOpUH.

ObopynoBanne  y4eOHOrO KabuHeTa (HarJasigHbIe nocoous): HaOOPBI
[IAPOCTEP>KHEBBIX MOJIEJICH MOJIEKYJI, MOJEIN KPUCTANTMYECKUX PEIIETOK, KOJUIEKIIUU TPOCTHIX
U CJIOKHBIX BEIIECTB W/WJIM KOJUICKIUU MOJMMEPOB; KOJUICKIUS TOPHBIX MOPOJ U MHHEPAJIOB,
tabnuia MenpaeneeBa, yueOHble GUIBEMBI, IUGPOBBIE 00pa30BaTEIbHBIE PECYPCHI.

Texnnueckue cpeacrBa 00y4YeHHUsi: KOMIIBIOTEp C YCTPOMCTBAMH BOCIPOM3BEICHUS
3ByKa, HIpPUHTEP, MYJIbTUMEAHA—TIPOEKTOP C OSKpaHOM, MYJIbTUMEIMIHAs JOCKa, yKa3zKa—
IIPE3EHTEp AJIs IPE3CHTALUH.

HaumenoBanue OcHalleHHOCTH CNeNUaTbHbIX OMeILeHU U Ilepeyenn
CrenUuaJIbHbIX MOMeIlleHUH JJIsl CAMOCTOATEIbHOM padoThI JIMLIEH3HOHHOT' 0
noMeneHuii u NMPOrpaMMHOI0

NOMeLeHn i s o0ecreyeHus.

CaMOCTOSITeIbHOM PeKkBU3UTHI
padoThbI MOJATBEPKAAIONIEr0
JOKYMEHTA
Aynuropus uis Crneunanu3upoBaHHas MeOeb; Windows XP mo
3aHATHI MYJIbTUMEINIHBINA TPOEKTOP; pabouee MECTO muueH3un OEM
JIEKIIMOHHOTO TUIA, | MPENoJAaBaTelisl, OCHAIICHHOE KOMITBIOTEPHOM Software (mocTaBmuK
IPYIIIOBBIX U TEXHUKOW C BOBMOYKHOCTBIO MOJKIIOUEHUS K 00O «Cucremnslii
WHIABUIYTBHBIX cetn «IHTEpHET» M 0OECIICYCHHEM JJOCTYTIA B UHTETPaTOp», JOrOBOP
KOHCYJIbTALlUH, AIIEKTPOHHYIO UH()OPMALIMOHHO— Ne 22 T'K ot 16.12.2016
TEKYIIEero KOHTpoIsl | oOpazoBaTenbHyto cpeny KI'Y; axpan r.);
U TIPOMEXYTOYHOU | MEPEHOCHOM; J0CKa MeoBast; yueOHo- CoboaHo
aTTeCTalluu HarJIsIIHBIE TTOCOOU S, 00€CTIeUnBarOIINE pacrmpocTpaHseMoe
HaTJIsIHbIC WLTIOCTPAIUN; HAaOOPBI IpOrpaMMHOE
JIEMOHCTPAIIMIOHHOTO 000PY/I0BAHUS obecrieueHue:
LibreOffice (Tun
miensun — GNU LGPL
v3+)
Aynuropust 1ist CrnenmanusupoBanHas Me0Oenb; padouee mecro | Windows Pro 8.1
3aHATUN npenoaaBaTens; MyIbTUMEANHHBIN mpoekTop; | (moctaBmuk OO0
JIEKIIMOHHOI'O U 9KpaH; HOYTOYyK; JOCKa MeJoBast; yueOHo- Co¢r-naiit I1poekTsl,
CEMHHAPCKOTo THUIA, | HarsAHbIE TOcoOUs, 0OecreunBaroIne JIOTOBOP
IPYIIIOBBIX U HarJsHbIe WLTIOCTPALUN; HaOOPBI Ne50155/51P4393 ot
VHUBUyaJIbHBIX JIEMOHCTPAIIMOHHOT'O 000PYI0BaHUS 12.12.2014 r.);
KOHCYJIbTalluH, CBo060HO
TEKYIIEro KOHTPOJIS pacnpocTpaHsieMoe
Y TIPOMEKYTOUHON MIPOrpaMMHOE
aTTecTaluu o0ecrieyeHue:
LibreOffice (Tun
mensun — GNU LGPL
v3+)
AynuTtopus ans CrneunanusupoBanHas Mebesn; pabodee Mecto | CrenmanbHOe
3aHATHN MIPETo/IaBaTeis; T0CKa MeJloBast JUIEH3UOHHOE
CEMHUHAPCKOTr0 THIIA, IPOrpaMMHOE
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IPYIIIOBBIX U

obecreueHue He

MHIUBUAYaTbHBIX UCIIOJIB3YETCS
KOHCYJIbTaLIHM,
TEKYIIEero KOHTPOJIs
U IIPOMEKYTOYHOU
arTecTaluuu
Jlaboparopus Crennanu3upoBanHas Mebenn; padbouee Mecto | CrenmanbHOE
(;maboparopust IpernoaaBaress; J0CKa MeIoBas JUIICH3UOHHOE
HEOPTaHUYECKOMN JlaboparopHoe 000pyIOBaHKE: CYIIUITHHBIN POrpaMMHOE
XUMUN), ToMmetenue | mkad; anexrpomkad cymuabuabii CHOJI; Bechl | oGecrieueHue He
JUISL XpaHEHUs U naboparopHsle aekTponHbie ADAM-HCB UCIIOJIB3YETCS
o0cTy)KMBaHUS 602H; Becsl ananutudeckne CY—224C; nabop
y4e0HOro apeoMeTpoB; nieub MydenbHast; eHTpudyra
o0opypoBaHus nabopaTopHasi; BBITSKHbIEC HIKA(bL; MITUTKU

AIIEKTPUICCKUE; XUMUYECKasl JTa0opaTopHas

MOCYy/la ¥ pEaKTUBbI; yUeOHO-HAIIIATHBIC

nocodust
ITomemenue nig Crnenuanu3upoBaHHas MeOenb; padboune mecta, | Windows XP o

CaMOCTOATEIIbHOMN
paboThl
00yJaromuxcst

OCHAIIICHHBIE KOMITBIOTEPHOU TEXHUKOU C
BO3MO>XHOCTBIO MOJIKITFOUEHUS K CETH
«aTepHeT» U 0OecrieueHreM JOCTyna B
AIIEKTPOHHYIO UH(DOPMALIMOHHO—
obpazoBarenbhyto cpeny KI'Y;
neMmoHcTpanuonHas LCD—nanens; npuHTEpHI, B
T.4. 00JbIIe)OPMATHBIN U IIBETHOM; CKAaHEPHI
(bopmater A2 u A4); web—kamepsi;
MUKPO(QOHBI

muuensuu OEM
Software (mocraBmuk
000 «CucreMHBbIN

HUHTErPaTop», JOTOBOP
Ne 22 TK ot 16.12.2016
r.);

ANBC «Mapx—SQL»
(mocrapmmk HITO
«Mupopm—cucremar,
norosop Ne
260420060420 ot
26.04.2006 1.);
LibreOffice (tun
miensun — GNU LGPL
v3+);

Google Chrome (tum
nunensun — BSD);
Adobe Reader Acrobat
BC (tun numeH3un —
free)

TTomemenue s
CaMOCTOSITEIbHOM
paboThl
oOyJaromuxcst

Crnernuanu3upoBaHHasi MeOelb; paboyue MecTa,
OCHAIIIEHHBIE KOMITBIOTEPHOU TEXHUKOM C
BO3MOYKHOCTBIO TIOAKITFOUEHUS K CETH
«HTEepHET» U O0EeCIieueHuEM IOCTYyTIa B
ANIEKTPOHHYI0 UHPOPMAIIIOHHO—
obpazoBarenpHyto cpeny KI'Y; nocka menoBas

Windows Pro 8.1
(mocraBumk OO0
Co¢r—naiit [IpoekTsl,
JIOTOBOP
Ne50155/51P4393 ot
12.12.2014 r.);

LibreOffice (Tun
mensun — GNU LGPL
v3+);

Google Chrome (tum
munensun — BSD);
Adobe Reader Acrobat
BC (tun numensun —
free)
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4.2. UndopMannoHHOe odecnedeHHe peaaTn3alii NPporpaMMbl

IlepeyeHb OCHOBHO¥ U IONMOJHUTEIbHOI JUTEPATYPbI, HEOOXOTMMON /11l 0CBOEHUSI
AUCHHIITAHBI
a) OCHOBHAAL:
1. Tabpuensu O. C. Xumust: 10-it knacc: 6a30BbIid ypoBeHb : yueOnuk / O. C. ['abpuensH,
. I'. Octpoymos, C. A. CnaakoB. — 5-e u3z., crep. — Mocksa : [Ipocsemenue, 2023. — 128 c. —
ISBN 978-5-09-107222-8. — Tekct : snekTpoHHbId // JlaHb : 37I€KTPOHHO-OMOIMOTEUHAS
cuctema. — URL: https://e.lanbook.com/book/335039. — Pexum noctyma: uisi aBTOpHS3.
10JIb30BaTEIIEH.
2. I'abpuensn O. C. Xumust: 11-i1 kinacc: 6a30Bbiit ypoBeHs : yueOHuk / O. C. ['abpuens,
N. I'. Octpoymos, C. A. CnaakoB. — 5-¢ usn., crep. — Mocksa : [Ipocsemenune, 2023. — 127 c. —
ISBN 978-5-09-103623-7. — Tekct : snekTpoHHBIH // JlaHb : 3MeKTpOHHO-OMOIMOTEYHAS
cuctema. — URL: https://e.lanbook.com/book/335036. — Pexum noctyma: s aBTOpHS3.
I10JIB30BATEIICH.

0) oononHumenvHas:

1. Xumus : 10-# kiacc : 6a30BbIi ypoBens : yueOHuk / B. B. Epemun, H. E. Ky3smenxo,
B. WU. Tepenun [u np.] ; mon pemakuueir B. B. Jlynuna. — 10-e u3xm., crep. — Mocksa :
[Tpoceemenue, 2023. — 204 c. — ISBN 978-5-09-110489-9. — TekcT : anexTpoHHslii // Jlans :
ANIEKTPOHHO-OMOMMoTeunass cucrtema. — URL: https://e.lanbook.com/book/360818. — Pexum
JOCTYyTa: JIJIsl aBTOPU3. MOJIb30BaTEIICH.

2. Xumust: 11 kmacc: 6a30BbIii ypoBeHs : yueOnuk / B. B. Epemun, H. E. Ky3pmenko, A.
A. Jlpo3znos, B. B. Jlynun ; non pemakuueir B. B. Jlynuna. — 9-e usn., crep. — Mocksa :
[Tpoceemenue, 2022. — 223 c. — ISBN 978-5-09-087938-5. — Tekcr : anexrponHslii // Jlanp :
ANeKTpoHHO-OubmuoTeynast cucrema. — URL: https://e.lanbook.com/book/334901. — Pexum
JOCTyTa: JIJIsl aBTOPHU3. MOJIb30BaTEIIEH.

4.3. IlepeueHb pecypcoB HH(POPMANHOHHO—TETEKOMMYHUKAIIMOHHOH ceTn « UHTepHETY,
HeOOXOIMMBIX /17151 OCBOEHH S TN CIUIITNHBI

HNHTepHeT-pecypcesl
— hvsh.ru — XKypnan «Xumus B mIkose».
—  https://postnauka.ru/themes/chemistry — iekuuu mo xumuu Ha caiite [TocTHayka.
—  http://gotourl.ru/4780 (http://elementy.ru/) HayuHo—HONyNApHBIE MPOEKT «IIEMEHTHI
OombiIoi Hayku» (puU3uKa, XMMUs, MaTEMaTHKa, ACTPOHOMHUS, HAYKH O >KU3HH, HAYKU O 3emiie).
HoBocTty HaykH, KHUTH, HAyYHO—TIOMYJISIPHBIE CTaThbU, JIEKIIMHU, SHIUKIIOTIC HH.
—  http://gotourl.ru/4783  (http://potential.org.ru/) CaiiT Hay4HO-NOMYJSPHOTO JKypHAla
«ITorenmmamy. XKypuan uzgaércs ¢ 2005 r., ¢ 2011 r. — pazaen «Xumus.
— http://gotourl.ru/4785 (http://www.hij.ru/) CaiiT Hay4HO-TIOIYJIIPHOTO XKypHAJIA «XUMHUS U
xu3HbY. JKypHan nznaéres ¢ 1965 .
— http://gotourl.ru/4786  (http://www.chemnet.ru/rus/elibrary/) ~ OtkpbiTas  31eKTpoHHAs
Ooubnmmoreka xummdeckoro mnoptana «Chemnet», comepxur ydeOHble W HH()OPMALMOHHBIE
MaTepuaibl s IIKOJIBHUKOB MU yuuTened. B Hell MOXXHO HaWTH ydyeOHUKHM 1O oOImed u
HEOPraHWYeCKOW XHMMHUH, OPraHUYECKOW XHMMHUH, MyJIbTHMEIMaMaTepualbl, a TaKKe 3aJaqu
XMUMHYECKUX OJIMMITHA] C PEIICHUSMHU, 3372491 BCTYITUTEILHBIX 9K3aMEHOB JIJIsl a0MTYypPUECHTOB.
—  http://gotourl.ru/4789 (http://www.nanometer.ru/) ITopran mo HaHotexHogorusiM. OCHOBHasI
Henb — pa3BUTHE OOpa3oBaHUS B OOJIACTM HAHOTEXHOJIOTMH M TOJArOTOBKAa K WHTEPHET-
OJIMMITHA/JIE TT0O HAHOTEXHOJIOTHSIM.
—  http://gotourl.ru/4792  (http://periodictable.ru/) Pycckosi3pl4HBII caliT 0O CBOWMCTBaxX
XMUMHYECKUX 3JICMEHTOB.
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—  http://gotourl.ru/7180  (https://www.lektorium.tv) Hexommepueckuii  caiiT  OHIalH-
00pa3oBaHusi, COAEPKUT MHOTO HHTEPECHBIX 00pa30BAaTEIbHBIX KypCOB WM BHICOIEKIIUM IS
IIKOJIbHUKOB, CTYJICHTOB U yuuTeel. ECTh HECKOJIbKO KYPCOB MO XUMHH.

—  http://lwww.xumuk.ru  Caiit 0 XUMHH: KJIACCHUCCKHUEC YYEOHUKH, CIIPABOYHHKH,
SHIUKJIONENH, MOUCK OPraHUYECKMX W HEOPraHWYECKUX pEaKIMid, COCTAaBJICHUE ypaBHEHHIA
peaKIui.

HUnpopmayuonno—obpazoeamenvhvie pecypcnl.

1.  DOnexkrpoHHele  OMOMMOTEYHBIE  CHUCTEMBI W DJICKTPOHHbIE  OMOIMOTEKH:
http://ksu.edu.ru/nauchnaya-biblioteka.html

2. YauBepcurerckas oudanorexka ONLINE https://biblioclub.ru/

3. Znanium.com http://znanium.com/

4. Jlans https://e.lanbook.com/

5. DnekrponHas 6uonuoreka KI'Y http://library.ksu.edu.ru

6. ArHOTHpOBaHHas OuOIMorpaduueckas 6a3a MaHHBIX KypHAIBHBIX cTared «MAPCy
(MeXperuoH. aHainuT. pocnuck crareit). Cepuika Ha caiit MAPC: http://arbicon.ru.
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