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Pazpabotan: 3ambimuisieBa Beponuka BiianumuposHa, K.T.H., TOIEHT

PabGouass mporpamMma IUCHUIUTMHBI Xumus paspaboTaHa Ha OCHOBaHUU (heaepaabHOTro
roCy/IapCTBEHHOr0 00pa30BaTENIbHOIO CTaHAapTa CpelHero MmpodeccnoHaTbHOTO 00pa30BaHUs
no crenuanbHocTH 39.02.01 CoumanbHas paboTa, yTBEP)KICHHOTO MPHKa30M MUHUCTEPCTBA
npocenienus Poccuiickoit @enepanun ot 26.08.2022 r. Ne 773.

B coorBerctBuM yueOHBIM TaHOM 10 crenuanbHocTH  39.02.01 ConmanbHas pabota,
ono0penHpIM YueHbsiM coBeToM KI'Y 01.04.2024 r. npotokon 3acemanust Nel(O, rox Hauama
noarorosku 2025.

YTBEPXIEHO:

Ha 3acenannm kadenpsl coruanbHOR pabOThI
[Tporoxon 3aceqanust Ne7 ot 25.03.2024 r.
3asenytouuii kapeapoit CounanbHON pabOThHI
K.MeJ.H., goueHT Bepuuera O.H.



1. OBIIIASI XAPAKTEPUCTUKA PABOYEN ITPOTPAMMBI
OBIIIEOBPA3OBATEJBbHOU JUCHUIJIAHBI «XUMUS»

1.1. Mecro JMCHMILUIMHBI B  CTPYKTYpe OCHOBHOH  mnpodeccHOHAIbHOMI
o0pa3oBaTe/IbHON NPOTrPaMMBbI

OO01eoOpa3oBaTenibHas JUCLMILNIMHA «XUMUS» H3y4yaeTcsi Ha 0a30BOM YpPOBHE B
0011eo0pa3oBaTeIbHOM IUKJIIE YIeOHOTO IJIaHa OCHOBHOM MpodeccrnoHaIbHOM 00pa3oBaTeIbHON
nporpammsl cnenuanbHocT: 39.02.01 Coyuanvnan pavoma

TpyaoeMKOCTh NTUCHUIUIMHBI « XUMHUS» Ha 6a30BOM YpOBHE COCTaBJIseT 72 yaca.

JucuuninmHa n3ydaercs B 1 u 2 cemecrtpax.

Bun yueOHo# padoThI O0bem B yacax
O0bem o0pa3oBaTeIbHOI NPOrPaMMbl JUCHHUILINHBI 72
1 cemecTp 36
TEOPETHYECKOE 00yUeHHe 18
MIPaKTUYECKHUE 3aHITUSI 18
2 cemecTp 36
MPAKTUYECKHE 3aHITHS 34
IIpomexyTouHas aTTecTalMsA (324€T C OLECHKOIN) 2

1.2. Henu U nuiaHupyeMble pe3yJibTAThl 0CBOEHHS THCIUILTHHbI
1.2.1. lleau v 3a1a4u AUCUUIJIMHBI

Meab AMCHUNIMHBI:

DopMHUpPOBaHUE y CTYJECHTOB IIPEICTABICHHS O XMMUYECKOM COCTABIISAIOIIEH €CTECTBEHHO—
Hay4YHOM KapTHUHBI MHpa KaK OCHOBBI IIPUHATHUS PELIEHUN B KU3HEHHBIX U IPOU3BOIACTBEHHBIX
CUTyalUsAX, OTBETCTBEHHOI'O MIOBEACHUS B IPUPOJHON Cpene.

3agaum IMCHUILIMHBI:

1) chopmupoBaTh NOHUMAHKUE 3aKOHOMEPHOCTEH MPOTEKAHUS XMMHMYECKHX IMPOLECCOB U
ABJICHUM B OKpYXarolleld cpene, LEJOCTHOW Hay4YHOW KapTHHBI MHUpa, B3aWMOCBS3U U
B3aMMO3aBHCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTb YMEHHS COCTaBJIATH (POPMYJIbI HEOPraHMYECKUX M OPraHMYECKUX BEIIECTB,
YpaBHEHUS XUMHYECKHX peaKIHi, OOBACHATH HMX CMBICI, HUHTEPIPETUPOBATH pPE3YJIbTaThl
XUMHUYECKHUX IKCIIEPUMEHTOB,

3) cdopmupoBaTh TMpEACTABICHUS O MPOBEACHUU  MPOCTEHIINX  XUMHYECKHX
HKCIEPUMEHTANIBHBIX HCCIEOBAaHUN C coOMIoleHueM IMpaBui Oe3omacHoro oOpamieHus ¢
BEIIECTBAMHU U JJaOOPaTOPHBIM 000PYI0BAHUEM;

4) pa3BUTh YMEHHs HCIIOJIB30BaTh MH(OPMAIIMIO XUMUYECKOT0 XapaKTepa U3 pa3iIMyHbIX
HMCTOYHHKOB;

5) chopmupoBaTh yMEHHUS TPOTHO3UPOBATH TIIOCIEJICTBUS CBOEH JEATEIBbHOCTH H
XUMHUYECKHUX MPUPOJIHBIX, OBITOBBIX U IPOU3BOJICTBEHHBIX ITPOIIECCOB,;

6) chopMHUpOBaTh TOHUMAHNE 3HAYUMOCTH JIOCTHKEHUN XUMHYECKOW HAYKH U TEXHOJIOTHUH
JUISL Pa3BUTHS COLMAIBHON U MPOU3BOJICTBEHHOMU 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 pe3yJibTaTbl 0CBOCHHS JHCIUIIIHHBI

Oo0mue

I[I/ICIII/IHJII/IHapHLIe

OK-01. BeiOupats
CIIOCOOBI peLIeHuUs
3a7a4
npodeccruoHaNbHON
JeSITeTbHOCTH
HNPUMEHUTEIBHO K
pa3IMYHBIM
KOHTEKCTaM

B yacTu TPpy10BOr0 BOCIUTAHUS:

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

— TOTOBHOCTb K aKTMBHOH JCATEIHBHOCTH TEXHOJIOTMYCCKOU
Y COIMAJLHOW HANPABIEHHOCTH, CTIOCOOHOCTH
WHUILIMMPOBATH, TUTAHUPOBATh U CAMOCTOSITEIIBHO
BBITIOJIHSATH TaKyIO JeATEIbHOCTD;

— MHTEPEC K Pa3Iu4HbIM chepaM mpodecCHoOHATbHON
JeATEIIbHOCTH,

OBjajieHHe YHUBEPCAJIbHBIMHU Y4eOHBIMU
MO3HABATEJIbHBIMM IEHCTBUSIMHU:

a) 0a3oBble JOrn4ecKue AeiicTBHS.

— CaMOCTOATENLHO (POPMYIUPOBATh U aKTyaJIM3UPOBAThH
npo0yieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

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

— OTIPENeNATh 1EH IeITebHOCTH, 33]1aBaTh MapaMeTphl U
KPUTEPUU UX TOCTHKEHHUS;

— BBISIBIISITh 3aKOHOMEPHOCTH U TIPOTUBOPEYHS B
paccMaTpuBaeMbIX SIBICHUSX;

— BHOCUTBH KOPPEKTUBHI B JACATEIHHOCTbD, OIEHUBATh
COOTBETCTBHUE PE3YyJIbTATOB LEISIM, OLICHUBATh PUCKU
MOCJIE/ICTBUN NCATCIBHOCTH;

— pa3BUBaTh KPEATUBHOE MBIIIICHUE TIPU PEIICHUN
KU3HEHHBIX TIPOOIIEM

0) 0a30BbIE HCCIeN0BATENbCKUE eCTBUS:

— YMETb UCIOJIb30BaTh HAMMEHOBAHUS XUMUUECKUX
COECIMHEHUI MEKIYHApOJHOIO COK3a TEOPETUIECKON U
MPUKJIAJHON XUMHUHU U TPUBUAJIbHBIE HA3BAHUS BaXKHEUIIINX
BEILIECTB (ITHJICH, alleTUJIeH, TIULEPHH, (GEHOI,
(dbopmanbaeTui, YKCyCHast KUCIIOTa, TIUIMH, YTapHbId Ta3,
YTJIIEKUCIBIN Ta3, aMMUAaK, ralleHasl U3BeCThb, HerallleHas
U3BECTh, MUTHEBAS COJIA U APYTUX), COCTABIATH (HOPMYJIBI
HEOPraHUYECKUX U OPraHMYECKUX BEIIECTB, yPaBHEHUS
XUMHAYECKHUX PEaKIUil, 00BSICHATh MX CMBICIT;
HOJTBEPKIaTh XapaKTEPHbIE XUMUYECKHE CBONCTBA
BEIIECTB COOTBETCTBYIOLIMMH 3KCIIEPUMEHTaAMU U
3alMCAMH YPaBHEHUH XMMHUUYECKUX PEaKLIUN;

— YMETh yCTaHaBIUBAaTh MPUHAJIEKHOCTh N3YYEHHBIX
HEOPraHUYECKUX U OPraHMYECKHX BEIIECTB K
oTpezieNIeHHBbIM KJlaccaM U rpylnaM COeAMHEHUH,
XapaKTepU30BaTh UX COCTAB U BaXKHEUILINE CBOWCTBA;
OTIpeEIATh BUJbl XUMUUECKUX CBsI3el (KOBaJIEHTHA,
VOHHAs, METAJIJINYECKasl, BOJOPO/IHAs ), TUIIBI
KPUCTAININYECKUX PELIETOK BEIECTB; KJIACCUPUIIUPOBAThH
XMMHUYECKHUE PEAKIINH;

— cpopMUpPOBATh NPEICTABICHUS: O XUMUYECKOM
COCTaBJISIOLIEH €CTECTBEHHOHAYYHOM KapTUHBI MUPA, POJIN
XUMHH B MIO3HAHUU SIBJICHUM IPUPO/IBI, B POPMUPOBAHUHI
MBILIUIEHUS U KYJIbTYPbI IMYHOCTH, €€ (PYHKIIMOHATIbHON
IrPaMOTHOCTH, HEOOXOIUMOM JIJIs1 pelIeHHs] TPAKTUYECKUX
3aJa4 ¥ 9KOJIOTUYeCKH 000CHOBAaHHOTO OTHOIIEHUS K
CBOEMY 3JI0POBBIO M IPUPOJIHOM CPEneE;




— BJIAJICTh HABBIKAMU Y4eOHO-HCCIICI0BATEIBCKON U
MIPOEKTHOM JIEATEIIbHOCTH, HABBIKAMH Pa3peIICHUS
mpooem;

— BBISIBJISITh TPUYMHHO-CJIC/ICTBCHHBIC CBSI3U U
AKTYAJIM3UPOBATh 3a/1a4y, BbIABUI'ATb THIIOTEC3Y €€
peleHwsI, HAXOIUTh APTYMEHTBI IS JIOKA3aTEeIbCTBA CBOMX
YTBEPKJICHUM, 3a1aBaTh IIapaMETPbl U KPUTEPUH PELICHUS;
— aHAIM3UPOBATH TIOJIYYCHHBIC B XOJIC PEIICHUS 3a/1a4H
pe3yabTaThl, KPUTUYECKH OIICHUBATh UX JIOCTOBEPHOCTH,
IMPOTHO3UPOBATH U3BMCHCHHUEC B HOBBIX YCIIOBUSX,

— YMETb MEPEHOCUTH 3HAHUS B TIO3HABATEIILHYIO U
IMPAKTUYCCKYIO o0JacTu KHU3HCACATCIIbHOCTH,

— YMEThb UHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEAMETHBIX
obJacrei;

— BBIJIBUTaTh HOBBIE HJICH, ITPEUIaraTh OPUTHHAIBHBIC
MOJXOJBI U PEIICHUS;

— CIIOCOOHOCTD UX MCIOJIb30BAaHUs B IIO3HABATCILHOU U
COLIMAJIBHOM ITPAKTHUKE

— YMCTb MIPOBOAUTL PACUYCTHI [10 XUMHUYCCKUM q)OpMyJIaM u
YPaBHCHUAM XUMHNYCCKUX peaKquI C UCIIOJIb30BAHUECM
(1)I/I3I/I‘-I€CKI/IX BCJIMYHMH, XapaKTCPU3YIOINUX BEIICCTBA C
KOJIMYECTBECHHOM CTOPOHBI: MACChI, obnema (HOpMaJ'IBHBIC
YCJIOBI/HI) ra3oB, KOJIMYCCTBA BCIICCTBA, UCII0JIb30BATh
CUCTEMHBIC XUMHWYCCKHUE 3HAHWA JJIA IIPUHATHA pCH_ICHI/Iﬁ B
KOHKPCTHBIX JKXU3HCHHBIX CUTYyallUAX, CBA3AHHBIX C
BEIIECCTBAMU U UX ITPUMCHCHHUEM

OK-02. Mcnonb3oBaTh
COBpPEMEHHBIC
Cpe/cTBa MOUCKA,
aHaJau3a u
MHTEPIpPETALNH
uH(pOopMaluu U
nH(pOpMaIlMOHHbBIE
TEXHOJIOTHH JIJIst
BBINIOJIHEHHUS 337124
npodeCCHOHATBHON
JeATEeTbHOCTH

B o6s1acTH HEHHOCTH HAYYHOIO MO3HAHUSA:

— c()OpMUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOMN
MPaKTUKH, OCHOBAaHHOTO Ha JAUAJIOTE KYJIbTYP,
CIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTa B
MOJIUKYJBTYPHOM MUDE;

— COBEpILEHCTBOBAHUE SI3bIKOBOM U YUTATEIBCKOU
KyJbTYpPBI KaK CPEICTBA B3aUMOJCHCTBUS MEXKIY JTHOAbMHU
Y TIO3HAHMSI MUPA;

— OCO3HaHUE [IEHHOCTH Hay4YHOH /1eATeIbHOCTH,
TOTOBHOCTb OCYLIECTBIISATH IPOEKTHYIO U
HCCIIEIOBATENbCKYIO A TeIbHOCTh NHINBUAYAIbHO U B
rpymIe;

OgiajeHne YHMBePCAJIbHBIMH YUeOHbIMH
NMO3HABATE/ILHBIMHU JAeHCTBUAMM:

B) padora ¢ uHGopmaumei:

— YMETb IUTAaHUPOBATh XUMHUYECKUI SKCIIEPUMEHT
(mpeBpallieHUsl OpraHMYECKUX BEIIECTB IIPU HarpEBaHUU,
IIOJTyYEHUE 3TUIIEHA U U3YUYEHUE €TI0 CBOWCTB,
KaueCTBEHHbBIE PEAKI[MH HA aJlbJAETUIbI, KpaxMmall,
YKCYCHYIO KHCJIOTY; JIeHaTypanus OeJIKOB pU HarpeBaHUH,
LBETHBIE peaKuu OEIKOB; COCTABIATh PEAKIIMY HOHHOTO
oOMeHa, OIpeaeATh Cpeay BOJHBIX PACTBOPOB,
KaueCTBEHHbIE PEAKIMH Ha Cylb(dat-, KapOOHAT- U XJIOPH/I-
aHMOHBI, Ha KATUOH aMMOHMSI; pelaTh
SKCIIEPUMEHTAJIbHBIE 3a]1a4l [0 TeMaM «MeTaib» u
«HemeTamibl») B COOTBETCTBUH C MPaBUJIAMH TEXHUKU
0€30MacHOCTH MPU 0OPAIEHUHN C BEIECTBAMH U
1a0opaTopHBIM 000pyIOBaHUEM; IPEACTABIATh
pe3yNbTaThl XUMUYECKOTO HKCIIEPUMEHTa B (hopMe 3arucu
YPaBHEHMI COOTBETCTBYIOIUX PeaKUUi 1 HOpMyITUpOBAThH
BBIBOJIbI HA OCHOBE ATHX PE3YJIbTaTOB;




— BJIQJIETh HABBIKAMU MOJIy4YeHUs] HH)OPMAIIIH U3
HCTOYHHUKOB Pa3HbIX TUIIOB, CAMOCTOSATEIBHO
OCYILECTBIIATh IOMCK, aHAIIU3, CHCTEMATU3ALUIO U
MHTEpIpeTaluio HHPOPMALUU PAa3IUUHBIX BUIOB U (HopM
IIPE/ICTaBICHMS;

— CO3/1aBaTh TEKCTHI B pa3IMUYHBIX (popMaTax ¢ yueToM
Ha3HaYeHUS HHPOPMAIUH U LIEJICBOW ayIUTOPUH, BRIOUpAS
ONTUMAJIbHYIO (DOpMY IIPEJCTABICHUS U BU3yaIU3alluH;

— OLICHUBATb JOCTOBCPHOCTD, JICTUTUMHOCTD HH(bOpMaHHH,
€€ COOTBETCTBUE MPABOBBIM U MOPAJIbHO—ATUYECKUM
HOpMaMm;

— UCIIOJIb30BaTh CPEJCTBA HUHPOPMALIMOHHBIX U
KOMMYHHKAIIUOHHBIX TEXHOJIOTHH B pelICHUN
KOTHUTHBHBIX, KOMMYHHKATUBHBIX 1 OPraHU3allMOHHBIX
3aja4 ¢ coOMroIeHueM TpeOOBaHUI SPTOHOMUKH, TEXHUKU
0€30I1aCHOCTH, TUTHEHBI, peCcypcocOepeKeH sl, IPaBOBBIX U
ATUYECKUX HOPM, HOPM HH(OPMALIMOHHON O€30MMacCHOCTH;
— BJIAAICTHL HAaBbIKAMU PACIIO3HABAHHWA U 3alIUThI
uHpopManuu, MHGOPMaIIMOHHON 0€30MaCHOCTH JINYHOCTH

— YMETh aHAIM3UPOBATH XUMUYIECKYIO HHPOPMAIIHIO,
MOJIy4aeMYI0 U3 Pa3HBIX HCTOYHUKOB (CPEICTB MacCCOBOM
uHpopmanuu, cetb UHTEpHET U ApyTHEe);

— BJIAJICTh OCHOBHBIMH METO/IaMH HAYYHOTO TTO3HAHUS
BEIIECTB U XUMHYECKUX SBJICHUH (HaOJI0/ICHHE,
HU3MEpPEHHE, SKCTICPUMEHT, MOJICIIMPOBAHNUC);

— YMETh IPOBOAMTH PACUETHI [0 XUMUIECKUM (OopMyJIaM H
YPaBHEHUSM XUMHUYECKHUX PEAKIIUN C UCITOJIb30BAHUEM
(hM3HUECKUX BEIIMYNH, XapaKTEPU3YIONINX BEUIECTBA C
KOJMYECTBEHHON CTOPOHBI: MacChl, 00beMa (HOpMaJIbHbIE
YCJIOBHSI) Ta30B, KOJIMYECTBA BEIIECTBA; UCIIOIB30BAThH
CHUCTEMHBIC XUMHYCCKUE 3HAHMS JIJISI IPUHATHUS PEIICHUH B
KOHKPETHBIX JKU3HEHHBIX CUTYAITUAX, CBI3AHHBIX C
BEIIIECTBAMH U UX IPUMEHEHUEM

OK-04. O¢pdextuBHo
B3aMOJCHCTBOBATh U
paboTaTh B KOJUIEKTHBE
1 KOMaHe

— TOTOBHOCTh K CaMOPa3BUTHIO, CAMOCTOATEIbHOCTH U
CaMOOIIPEIEIICHUIO;

—OBJIaJICHHE HaBBIKaMU yUe€OHO-UCCIIeIOBATENHCKOM,
MPOEKTHOM M COIMATIbHOMN JIEATEIIbHOCTH;

OBJaieHHe YHUBEPCAJIbHBIMIA KOMMYHUKATUBHBIMU
AefiCTBUAMMU:

0) coBMecTHasi 1esiTeJIbHOCThD.

— MMOHUMATh ¥ UCIOJIb30BaTh MPEUMYIIIECTBA KOMaHHOU U
WHIUBUAYATHHON PabOTHI;

— IPUHUMATH 1T COBMECTHOU JIEATEITLHOCTH,
OpraHU30BbIBATh U KOOPAMHUPOBATH JEHCTBUS 110 €€
JNOCTH>KEHHIO: COCTAaBJIATH IUIaH IEUCTBUI, paclpeesaTh
POJH C Y4ETOM MHEHHI Y4aCTHUKOB OOCYKIaTh
pe3yabTaThl COBMECTHOU PabOTHI;

— YMETb IUTAHUPOBATh XUMHUYECKHUI SKCIIEPUMEHT
(mpeBpallieHUsl OpraHUYECKUX BEIIECTB IIPU HarpEBaHUU,
NIOJTyYEHHUE 3TUIIEHA U U3YUYEHUE €TI0 CBOWCTB,
KaueCTBEHHbBIE PEAKI[MH HA aJbJAETH/bI, Kpaxmall,
YKCYCHYIO KHCJIOTY; JIeHaTypanus OeJIKOB PU HarpeBaHUH,
LBETHBIE peaKuu OEJIKOB; COCTABIATh PEAKIINA HOHHOTO
oOMeHa, OIpeesATh Cpeay BOJHBIX PACTBOPOB,
KaueCTBEHHbIE PEAKIMH Ha CyJib(dat-, KapOOHAT- U XJIOPHJI-
aHMOHBI, HA KATUOH aMMOHMSI; pelaTh
SKCIIEPUMEHTAJIbHBIE 33]1a4l [0 TeMaM «MeTaib» u
«HemeTamibl») B COOTBETCTBUH C MPaBUJIAMH TEXHUKU
0€30MacHOCTH TPU 0OPAIEHUHU C BEIECTBAMH U
1a0opaToOpHBIM 000pyIOBaHUEM; MIPEACTABIATh
Pe3yNbTaThl XUMUYECKOI0 HKCIIEPUMEHTa B (hopMe 3allucu




— KOOPJAMHUPOBATH U BHIMOIHATH pA0OTY B YCIOBHUIX
peanbHOTO, BUPTYAJTHLHOTO U KOMOMHHUPOBAHHOTO
B3aHMOJCHCTBUS;

— OCYHIECTBJIATH MMO3UTUBHOE CTPATETUUECKOE MTOBEJICHUE B
Pa3IMYHBIX CUTYAIIUSX, IPOSIBIIATH TBOPUYECTBO U
BOOOpakeHre, ObITh MHUIIMATHBHBIM

OBjaieHHe YHUBEPCAJIbHBIMH PeryJsiTHBHBIMU
JNedCTBUAMU:

I') IPUHSTHE CeONA U APYTUX JIOAei:

— IPUHUMATh MOTHUBBI 1 apTYMEHTBI APYTHUX JOJIEH MPU
aHaJIM3€ Pe3yJbTaTOB JIEATEIbHOCTH;

— IPU3HABaTh CBOE MPABO U MIPABO JIPYTHUX JIFOACH Ha
OIIIMOKHU;

— pa3BHUBaTh CIOCOOHOCTH MOHUMATh MUP C MTO3ULIUU
JPYroro 4ejaoBeKa;

YPaBHEHMIA COOTBETCTBYIOIUX PEAKIUN U (POPMYyINPOBATH
BBIBOJIbI HA OCHOBE 3THUX PE3YJIbTAaTOB.

OK-07. CopnelicTBOBaTh
COXPaHEHHUIO
OKPYXaIoIIEH Cpebl,
pecypcocOepeReHuto,
IPUMEHSTH 3HaHUS 00
M3MEHEHUU KIIMara,
TIPUHITAITBI
OepexIINBOTrO
IIPOM3BOJICTBA,

3P PEeKTUBHO
JIEUCTBOBATE B
Ype3BBIYAHBIX
CUTYaIHSIX

B o6s1acTH 3K0/10rM4YeCKOr0 BOCIUTAHHUS:

— c(hopMUPOBAHHOCTH IKOJIOTUYECKOH KYJIBTYPBI,
ITOHUMAaHHUE BIIMSHHS COLNUAIBHO-DKOHOMUYECKUX
IIPOLIECCOB HA COCTOSIHUE IIPUPOAHON U COLUAIBHOU
Cpelibl, 0CO3HaHUE TT100aIbHOI0 XapaKTepa 3KOJOrHYeCKUX
npobiuem;

— IUTAHUPOBAHKE U OCYILECTBIICHNE JEHCTBUN B
OKPY’KaIOIlleH Cpezic Ha OCHOBE 3HAHUA LEJIEW YCTOMYUBOTO
Pa3BUTHS YEJIOBEUECTBA;

AKTUBHOE HENPUATHE JEHCTBUM, IPUHOCSIINX BpEL
OKpYKaroIlei cpese;

— YMEHHE IPOTHO3UPOBATh HEOIAroNpHsITHbIE
9KOJIOTUYECKHE MOCIEACTBUS IPEATNPUHIMAEMBIX
JENCTBUMN, IPEAOTBPALLATD UX;

— paclIMpeHne ONbITa AEATEIBHOCTH 3KOJIOTMYECKON
HaIPaBJIEHHOCTH;

— OBJIJICHHE HAaBbIKaMU y4eOHO-MCCIIE0BATEIbCKOM,
IIPOEKTHOM Y COLMAIILHOMN JESITEIBHOCTH.

— c(hopMHUPOBATH MPEJCTABICHUS: O XUMHUECKOU
COCTABJISIFOLIEH €CTECTBEHHOHAYYHOM KAPTUHBI MUPA, POJIU
XUMUU B TIO3HAHWUHU SIBJICHUH TPUPO/IBI, B (HOPMUPOBAHUH
MBIIUICHUS U KYJIbTYpPbI IMYHOCTH, €€ (PYHKIMOHATBHOM
TPaMOTHOCTH, HEOOXOIUMOM TS peIIeHUs TPAKTUUECKUX
3a/1a4 U HKOJIOTMYeCKd 000CHOBAHHOTO OTHOIIIEHUS K
CBOEMY 37I0POBBIO U IPUPOIHOM CPENE;

— YMeThb COOIOAATH MPaBUIa YKOJIOTHUECKU
1erecoo0pa3Horo MoBeJAeHUs B ObITY U TPYI0BOM
JIEATEIIbHOCTH B LIEJIAX COXPAHEHHUSI CBOETO 3710POBbS U
OKpYKaIoIIe NPUPOIHON CPEbI; YUUTHIBATH ONTACHOCTh
BO3JEHCTBUS HA )KUBBIE OPraHU3MbI ONIPEACIIEHHBIX
BEIIECTB, TIOHUMAas CMBICIT TTOKA3aTelIs MPeIeIbHOM
JIOITyCTUMOW KOHUEHTPALUU







2. CTPYKTYPA U COJIEP)KAHUE OBIIIEOBPA3OBATEJIBHOM

JUCHUIIVIMHBI «XUMUSA»

2.1. O0beM AUCHUILVIMHBI M BU/IbI Y4eOHOH padoThl

Bun yueOHo# padoThI Odnem &
yacax

O61beM 00pa3oBaTeIbHON MPOrpaMMBbl JUCHUTIJIMHBI 72

B T.4.

OcHoBHOE coepxaHue 72
BT. U..

TEOPETHYECKOE 00yUeHHe 18
MIPaKTUYECKHUE 3aHITUSI 52
IIpome:kyTouHasi aTTecTalUs (324€T C OIIEHKOH) 2
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2.2. TeMaTHYeCKHMi IJIAH U COAEPKAHME JUCHUILTHUHBI

HaumenoBanue O0bem | @opmupyemble
Conep:kanue y4eOHOT0 MAaTepPUAJIA U PAKTHYECKHE 3aHATHUSA
pa3esioB U TeM JacoB KOMIIeTEHIIHH
1 2 3 4
OcHoBHoOE conepxxaHue 72
Pa3znen 1. OcHOBBI CTPOeHMS BellleCTBA 6
Tema 1.1. OcHOBHOe co/iep:KaHue 4 OK-01
CrtpoeHue aToMOB
XAMHUECKHX Teoperudeckoe o0yueHue 2
DJIEMEHTOB U N _
npHposia CoBpeMeHHast MOJieNb CTpoeHus aToMa. CUMBOJIMYECKUHN S3bIK XUMUH. XUMHUYECKUHN JJIEMEHT.
HMIICCKOI CBS3H DrexkTpoHHas KoH(purypamus atoma. Kiaccudukamus XMMHYECKMX 3JIEMEHTOB (s-, p-, d-
aJIeMeHTHI). BaneHTHBIE 51eKTPOHBI. BalleHTHOCTD. DIEKTPOHHAS MPUPOAA XUMUYECKOMN CBSI3H. 2
DIIeKTPOOTPULIATEIILHOCTh. BHIBI XUMUYECKOH CBSI3U (KOBAJICHTHASI, HOHHAS, METAJTMYECKAs,
BOJIOPOJIHAS) U CIIOCOOBI €€ 00pa3oBaHUs
IpakTHYeckne 3aHATUS 2
Pemenne 3amannii Ha MCHOJIB30BaHNE XUMHUYESCKOM CHMBOJIWKH M Ha3BaHWH COEIMHEHHI II0
HOMEHKJIaType MEXIYHAPOJIHOIO COK03a TEOPETUUECKOMN U MPUKIATHON XUMUU U TPUBUATIBHBIX
Ha3BaHUW JUIsI COCTaBIICHUS XUMHUYECKHX (POPMYJ IBYXaTOMHBIX COCIUHEHHH (OKCHJIOB,
Cynb(MUI0B, THAPUAOB U T.I1.) U IPYTHUX HEOPTAHUUECKUX COSAMHEHUN OTJIENBbHBIX KIIACCOB. 2
[IpakTuueckue 3amaHus HAa YCTAHOBJIEHHWE CBSI3U MEXIy CTPOCHHEM aTOMOB XHMHUYECKHX
AJIEMEHTOB U NEPUOJINYECKUM U3MEHEHUEM CBOMCTB XUMHUUYECKHX 3JIEMEHTOB U UX COETMHEHUI
B COOTBETCTBUH C MOJIOKEHUEM [lepnoanyeckoil CUCTEMBI.
Tema 1.2. OcHoBHOE conepxaHue 2 OK-01
[Tepunoamueckuit OK-02
3aKOH U TaOIHIA IIpakTHYeckne 3aHATHS 2
J.N. MenneneeBa N
ITepuoanueckas cucrema xuMuueckux snemMeHToB .M. MenaeneeBa. @®U3nyecKuii CMbICTT 5

[Tepuoanueckoro 3akoHa /.M. MenaeneeBa. 3akOHOMEPHOCTH U3MEHEHHUS CBONCTB
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XUMHUYECKHUX AJIEMEHTOB, 00pa3yeMbIX UMHU ITPOCTHIX M CIOKHBIX BEIIECTB B COOTBETCTBUU C
MOJI0KEHUEM XUMHUYECKOro 3jieMeHTa B [leprnonnueckoi cucreme. MUpOBO33pEHUECKOE U
HayuyHoe 3HaueHue [lepuoanueckoro 3akona [[.1. MenneneeBa. [Ipornossl JI.11. Menaeneena.
OTKpBITHE HOBBIX XUMUYECKUX 3JIEMEHTOB.

Pelienne npakTUKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3aJJaHUI HA XapaKTEepU3aILUI0
XHMHYECKHUX DJIEMEHTOB «MeTauinuyecKkue / HeMeTaLINYeCKUEe CBOMCTBA,
3JIEKTPOOTPHULIATEIIBHOCTh XUMUYECKUX 3JIEMEHTOB B COOTBETCTBUM C X JIEKTPOHHBIM
CTPOCHHUEM H IIOJIOKEHHUEM B IIEPUOANIECKON CUCTEME XUMHUUYECKUX 31eMeHTOB J[.1.
Meupgeneesay

Pa3nes 2. Xumnueckue peakiuu 10
Tema 2.1. Tumnst OcHoBHOE coxepxaHue 4 OK-01
XUMUYECKUX
peakuuit Teoperuuyeckoe o0yyenune 2
Knaccudukaius 1 TUIBI XUMHUUYECKUX PEAKLUHI C yUaCTHEM HEOPraHUYECKUX BEILECTB.
CocraBieHne ypaBHEHUH peakiuii COeTUHEHNs, pa3I0KEeHHUs, 3aMEIICHHsI, OOMEHa, B T.4.
peakuuii TOpeHusi, OKUCIIEHUSI—BOCCTAHOBIICHMSL.
YpaBHeHUs OKUCTIEHUSI—BOCCTaHOBIEHUS. CTeneHb okucaeHusl. OKUCINUTENb U 2
BoccTaHoBUTENb. CocTaBlIeHUE U ypaBHUBAHHUE OKUCIUTEIbHO—BOCCTAHOBUTEIbHBIX PEAKLIUI
METOJIOM 3JIEKTPOHHOTr0 Oananca. OKUCIUTETbHO—BOCCTAHOBUTEIbHBIE PEAKIIMH B IPUPOJIE,
IPOM3BOJICTBEHHBIX IpOIIeccax U KU3HEAEATEIbHOCTH OPTaHU3MOB
IIpakTHyeckune 3aHATHSA 2
KonnyectBeHHble OTHOIIEHUS B XUMHMU. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XMUMHUU U
pacyeTsl 0 YpaBHEHHMSIM XMMMUYECKUX peakiuil. Monb Kak elMHUIAa KOJIMYEeCTBa BEIIECTBA.
MonsipHast Macca. 3aKOHBI COXPaHEHUS! MAacChl M SHEPTUH. 3aKoH ABOrajpo. MospHbIit 06beM 2
ra3oB. OTHOCHUTENbHAS MJIOTHOCTH ra3oB. PacyeTsl Mo ypaBHEHHSIM XUMHUYECKHX pEaKlUl C
UCIIOJIb30BaHUEM MacChl, 00beMa (HOpMaJIbHbIE YCIOBHS ) ra30B, KOJIMYECTBA BEIECTBA
Tema 2.2. OcHoBHOe coep:kaHue 4 OK-01
DNEeKTPOIUTHYECKAS OK-04
Teopernueckoe odyuenue 2
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IUCCOLAALINAA U
WOHHBIA 00MEH

Teopus anexkrponutuyeckoil nuccouuanuu. MoHbl. DNeKTPOIUTHI, HEIEKTPOIUTHL. Peakiuu
uoHHOro oOmMeHa. CocTaBlieHHE peaKuii HOHHOTO OOMEHa IyTeM COCTABJICHUS WX TOJIHBIX

o 2
COKpAIIEHHBIX MOHHBIX ypaBHEHUH. KHCI0THO—OCHOBHbBIE peakuu. 3a/laHusl Ha COCTaBJICHUE
WOHHBIX PEaKLUU
IIpakTHYeckune 3aHATHSA 2
Knaccudukanus XuMuueckux peakiuui (1o cocTaBy M KOJIUYECTBY UCXOAHBIX U
oOpasyromuxcs Bemect). [Ipu3Hakyu XMMUYECKUX peakiuil. 3a/laHus Ha COCTaBICHUE 2
MOHHBIX PEaKIuil
KonTpoabnas
CtpoeHue BelecTBa U XUMUUYECKUE PEAKIINH 2
padora 1
Pa3nen 3. CTpoeHne U CBOMCTBA HEOPraHMYECKUX BelleCTB 12
Tema 3.1. OcHOBHOe co/iep:KaHue 4 OK-01
Kiaccudukanms, OK-02
HOMEHKJIaTypa 1 Teoperuueckoe o0yueHue 2
CTpOCHHE .
[Tpenmet Heoprannyeckoit xumun. Kitaccugukanus Heoprauuueckux Bemects. IIpocTsie u
HEOpraHMYeCKUX
p CJI0’KHBIE BellecTBa. OCHOBHBIE KIIACChI CJIOXKHBIX BEIIECTB (OKCUABI, THIPOKCUIbBI, KUCIOTHI,
BEIIECTB
B conu). B3auMocBsI3b HEOPraHUYECKUX BEIECTB. ATperaTHble COCTOSIHUS BEIIECTBA.
Kpucrannuueckue 1 amopgHbie BelecTBa. THUITbI KpUCTAJUIMYECKUX PEIIETOK (aTOMHas, 2
MOJIEKYJISIpHAs, MOHHAsA, METAJUIMYECcKasi). 3aBUCUMOCTb (PU3NYECKUX CBOICTB BEILIECTBA OT
TUIA KPUCTAJUINYECKOHN pelIeTKH. 3aBUCUMOCTh XUMUYECKON aKTUBHOCTHU BEILECTB OT BUJIA
XUMHUYECKOHN CBSI3M U THIA KPUCTAINIMYECKON pereTku. [IpuunHpl MHOrooOpas3us BEIIeCTB
IIpakTnyeckue 3aHATHSA 2
Homenknarypa HeOpraHM4ecKux BeIIeCTB: Ha3BaHHE BELIECTBA UCXO/S U3 UX XUMHUYECKON
(bopMyJIBI HITH COCTABICHHE XUMUYECKOH (OPMYIIbI HCXO/S U3 HAa3BaHUS BEIECTBA O
mexayHapoanoi (MIOITAK) wiu TpuBHaibHOM HOMEHKIIATYpE. 2

Pemienne mnpakTUYecKMX 3aJaHUil MO KiIacCH(UKAIMKM, HOMEHKIAType H XUMHYECKHM
dbopMysaM HEOPraHWYECKHX BEIIEeCTB PA3IMUHBIX KJIAcCOB (yrapHbIM Ta3, YIJIEKHCIBIN Ta3,
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aMMMaK, ramieHas M3BECTb, HEralleHas H3BECTb, IUTbEBAs COJa M JPYIHX): Ha3blBaThb U
COCTaBJIATH (POPMYIIBI XUMHUECKUX BEIIECTB, ONPEIACIATh IPHUHAUICKHOCTD K KIJIAcCy.
Hcrounnku xuMuueckoil nHpopmaiuu (cpeacTB MmaccoBoit HH(Gopmanum, cetb VIHTepHeT u
npyrue). Ilonck uHGpOpMaLuy 1Mo Ha3BaHUAM, HACHTU(UKATOpaM, CTPYKTYPHBIM (popMyiiam

Tema 3.2. Ousuko-
XHUMHYECKHE
CBOMCTBaA
HEOPTraHUYECKHUX
BEIIECTB

OcHOBHOe co/iep:kaHue

TeopeTrnyeckoe o0yueHue

Metamnbl. O6mue ¢u3ndecKue U XUMHUYECKHe CBOMCTBa MeTauioB. CrocoObl MOTyYEeHHS.
3HaueHUE METANIOB U HEMETAIJIOB B IPUPOJE U )KU3HEIEATEIbHOCTH YEIOBEKA U OPTaHU3MOB.
Koppo3us MeTansioB: BUIbI KOPPO3HHU, CIIOCOOBI 3aIIUTHI METAJNIOB OT KOPPO3UHU

Hewmeranner. O6mue ¢pusnyeckre 1 XUMUYECKHAE CBOMCTBA HEMETAIUIOB. THIIMYHBIE CBOWCTBA
HemerauioB [V— VII rpymn. Knaccudukanuss 1 HOMEHKJIaTypa COSIUHEHUH HEMETaslIoB.
KpyroBopoTbl OMOTEHHBIX 3JIEMEHTOB B IPUPOIE

XUMHYECKUE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTraHMYECKHUX BEIIECTB (OKCHIOB,
TUIPOKCUIOB, KUCJIOT, COJNEH U Ap.). 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB IIPOCTHIX
BEILECTB, BOJOPOJAHBIX COEIMHEHH, BBICHIUX OKCHIOB U TUAPOKCH]IOB

HpaKanecmle 3aHATHUSA

CocraBneHre ypaBHEHHH XHMHUYECKMX pEaKIHMM ¢ ydacTUEeM TPOCTBIX M  CIIOXKHBIX
HEOPraHWYECKUX BELIECTB: METAUIOB U HEMETAUIOB; OKCHJIOB METa/UIOB, HEMETaUIOB U
aM(OTEpHBIX TEMEHTOB; HEOPraHUUYECKUX KUCIIOT, OCHOBaHUM U aM(OTEPHBIX I'MAPOKCHIOB;
HEOPraHUYECKHUX COJIEH, XapaKTEPU3YIOLIUX UX CBOMCTBA.

Pemienne mnpakTHKO—OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUM Ha CBOMCTBA, COCTaB,
NoJy4eHue U 0e30MacHOe MCIOJIb30BaHHE Ba)KHEHIIMX HEOPraHWYECKHX BEILIECTB B OBITY U
IIPaKTUYECKON NEATEIbHOCTH YEI0BEKa

OK-01
OK-02

Tema 3.3.
WNnentudukanus
HEOPTaHHYECKUX
BEILIECTB

OcHoBHOE conepxaHue

IIpakTuyeckue 3aHATHSA

I/IIICHTI/I(bI/IKaI_II/ISI HCOPraHN4YCCKUX BCHICCTB. Pemienne 3amady mo XMMHYECKHM CBOMCTBaM
MCTAJJIOB W HEMETAJJIOB, IO PACIIO3HABAHUIO W IIOJIYYCHUIO CO@}II/IHeHI/Iﬁ METAJJIOB N
HEMCTAJIJIOB.

OK-01
OK-02
OK-04
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WnenTudukanyss HEOPraHUYECKUX BELIECTB C HCIIOJIB30BaHUEM HX (DU3MKO—XUMHUYECKHUX
CBOWCTB, XapaKTepHBIX KAa4eCTBEHHBIX peakiuii. KauecTBeHHbIe peaknuu Ha Cyibdar—,
KapOOHAT— U XJIOPHI—AHUOHBI, HA KATUOH aMMOHUS

KoHnTpoibHasn
padora 2

CBolicTBa HEOPTrAHMYECKHUX BEIIECTB

Pa3znea 4. Ctpoenue

H CBOMCTBAa OpraHn4eCKHuX BEIIECCTB

30

Tema 4.1.

OcHoBHOE coacpkaHue

Knaccudukanus,
CTPOCHHE U

TeopeaneCKoe oﬁyqe}me

HOMEHKJIaTypa
OpraHUYECKUX
BEILECTB

IlosiBneHne 1 pa3BUTHE OPTaHUYECKONM XUMUU KaK Hayku. [Ipenmer oprannyeckoi XumMuu.
MecTo u 3HaueHHE OPraHUYECKON XMMUU B CUCTEME €CTECTBEHHBIX HayK.

XHWMHYECKOE CTPOCHHME KaK IOpSAJOK COCIMHEHHs aTOMOB B MOJEKYJIE€ COIVIACHO HX
BaJICHTHOCTH. (OCHOBHBIE IIOJIO)KEHHUS TEOPUM XHMHYECKOIO CTPOCHMS OPTraHUYECKUX
coenuaeHnit A.M. byTiepoBa. YTiiepoaHbIi CKeJIeT OPraHuYeCKOW MOJIEKYJbl. 3aBUCUMOCTh
CBOMCTB BEILIECTB OT XMMHYECKOI0 CTPOEHUS MOJIEKYJI. MI30Mepus u n30Mepsl.

[Tonstue o ¢pyHkuuoHanbHOU rpymnme. Pagukan. [TpuHuune! kiaccupukalum OpraHu4ecKux
coequHeHn. MexyHapoIHas HOMEHKJIATypa W INPUHIMIBI HOMEHKJIATypbl OpPraHUYeCKHX
coenuHeHuil. IloHsTHe 00 a30TCOAEpKAUX COCNUHEHHSX, OWOJOTHYECKH aKTHUBHBIX
BemecTBax (yriieBojax, >KUpax, OelKax M Jp.), BBICOKOMOJIEKYJISIPHBIX COEIUHEHHSAX
(MOHOMeEp, MONTUMEp, CTPYKTYPHOE 3BEHO)

HpaKanecmle 3aHATHUSA

HomeHnknatypa  OpraHMYecKMX  COCIMHEHMH  OTAENbHBIX  KJIaccoB  (HACBIIECHHBIE,
HEHACBIIIEHHbIE U apOMaTUYeCKHE€ YIJIEBOAOPOJbI, CIIUPTHI, (PEHONBI, albJAETUAbI, KETOHBI,
KapOOHOBBIE KHCIOTHI U Jp.) CocTaBieHHEe MOJHBIX M COKPAILEHHBIX CTPYKTYPHBIX (OPMYIT
OpPraHWYECKHX BEIIECTB OTAEIBHBIX KJIACCOB, HCIIOIb3Ysl UX HA3BAHUS IO CUCTEMATUYECKON 1
TPUBHMAJIBHOI HOMEHKJIAType (3TUJIEH, alleTHIIEH, MIMIEpUH, Geno, popManbaerua, ykcycHas
KHcioTa, runuH). Pacuersl mpocteiimeil popMyibl OpraHMYEcKOl MOJIEKYJIbI, UCXONs M3
AJIEMEHTHOTO cocTaBa (B %)

OK-01

OcHoBHOe cogep:kaHue

18

OK-01
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Tema 4.2. CBoiicTBa
OpraHUYECKUX
COCTUHEHUN

TeopeTnueckoe o0yueHue

OU3NKO-XMMHUYECKHE CBOICTBA OPraHUYECKHX COCTUHEHNUI OT/ICIbHBIX KIIACCOB (0COOEHHOCTH
KJaccu(UKalul 1 HOMEHKJIATypbl BHYTPH KJIacca; FOMOJIOTHUECKUH psaa u obmas Gpopmyna;
u30MepHst; pu3nuecKre CBOMCTBA; XUMUYECKHE CBOMCTBA; CIIOCOOBI MOTyUeHHUS ):

— TpeAebHbIE YIIIEBOJOPOAb! (ajKaHbl M IMKJIOAIKaHbl). ['OopeHMe MeTaHa Kak OJMH M3
OCHOBHBIX HMCTOYHMKOB Te€IUIa B IPOMBIIUIEHHOCTM U ObITy. CBOMCTBa IPUPOAHBIX
yIJI€BOAOPOAOB, HAX0XKIEHUE B IPUPOJIE U IPUMEHEHUE AJIKAaHOB;

— HenpeJenbHble (AJIKEHbI, AIKUHBI U aJIKaJUEHbl) 1 apOMaTHYECKHE YIIIEBOAOPOIbl. I'opeHue
alleTUIeHa KaKk MCTOYHUK BBICOKOTEMIIEPATYPHOI'O INIAMEHHU AJIsl CBAPKU U PE3KU METaJIOB

— KHCJIOPOACOACPKAIINE COeNUHEHHS (CITUPTHI M (EHOJbI, KapOOHOBBIE KUCIOTHI U A(UPHI,
QIBJETUABl U KETOHBI, JKUPbI, yriieBonbl). [IpakTHueckoe NpUMEHEHUE STHICHIIMKOJI,
raunepuHa, ¢enona. IIpumenenue Qopmanbaernaa, auneTanbIernaa, YKCYCHON KHCIIOTHI.
MbL1a Kak COIM BBICIIMX KApOOHOBBIX KUCIIOT. MoloII1e CBOWCTBA Mblla

— a30Tco/epKalllMe COEAMHEHUs (AMUHBI U aMUHOKHCIIOTHI, OelkH). BricokoMomeKysipHble
COEMHEHUS (CUHTETUYECKHE U OMOJIOTHUYEeCKU—aKTUBHbIE). MOHOMED, IOIUMED, CTPYKTYPHOE
3BeHO. [lonmmmepu3anus sTuiIeHa Kak OCHOBHOE HAIIPaBJIEHUE €r0 UCIIOJIb30BaHUS.
['eneTnueckas cB3b MEXAY KJIacCaMHU OPraHUYECKUX COeIMHEHUN

IIpakTHYecKkne 3aHATHA

16

CBoiicTBa OpraHNYECKUX COEIMHEHUH OTJENIbHBIX KJIACCOB (TpUBHAJIbHAS U MEXIyHapOaHas
HOMEHKJIaTypa, XMMHMUYECKHE CBOICTBa, CIOCOOBI MOJY4YEHMs): MpeAeNbHble (alIKaHbl U
LUKJIOAIKAHbI), HeNpeAeibHblE (QJKEHbl, AJIKUHBI W aJKaJAWEHbl) U apoMaTHYeCKHe
YTIEBOIOPOAbI, CIUPTHI U (EHOJIbI, KapOOHOBBIE KUCIOTHI U 3(QUPHI, adbJAETHAbl U KETOHBI,
aMUHBl M aMHUHOKHCIIOTBI, BBICOKOMOJIEKYJISIDHBIE COEIMHEHUS. 3aJaHHs Ha COCTAaBJICHHE
YPAaBHEHUN XUMHUYECKHX PEAKLIUN C y4aCTHEM OPraHMYECKUX BEIIECTB HAa OCHOBAHMM MX
COCTaBa U CTPOEHUs

CocraBieHue cxeM peakuuil (B TOM YHUCle MO MPEATOKEHHBIM IENoYKaM MpeBpalleHuit),
XapaKTepU3YIOUINX XUMHUYECKHUE CBOWCTBA OPraHMYECKUX COEAMHEHHUN OTIENbHBIX KIJIACCOB,
CHocoObl MX TMOJMYYEHHS W Ha3BaHHE OPraHWYECKUX COCIMHEHMHA MO TPUBHUAIBHOM WM
MEXIyHapOJAHON CHCTEMaTHYeCKOW HOMEHKIATYpE.

Pemenne npakTHMKO-OpUEHTUPOBAHHBIX TEOPETUUECKHUX 3aJJaHUM Ha CBOMCTBA OPraHUYECKUX
COETMHEHUH OTAENbHBIX KJIacCOB

OK-02
OK-04
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Tema 4.3. OcHoBHoOE coepraHue OK-01
WNnentudukanus OK-02
OpraHuYecKux Teoperudeckoe o0yueHue OK-04
BCILCCTB, HX buooprannueckue coequHenus. [Ipumenenne u Ononoruyeckas poib yrieBoaoB. OKucCIeHne
SHATCHHC 1 YIJIEBOJIOB — UCTOYHUK SHEPTUU KUBBIX OpraHu3mMoB. O6iacTu NPUMEHEHUS aMUHOKHUCIIOT.
gp MMCHCHHE B [IpeBpamenus 6eIK0B MUK B oprann3Me. buonornueckue ¢pyHkuuu 6enkoB. buonornueckue
PITOBOM 1 . | dynkuuu xxupoB. Ponb opranndeckoil XMMHUH B PEIIEHUU TPOOIJIeM MUIIEBON O€301MacHOCTH
MIPOU3BOCTBEHHOMN
ACATEIBHOCTH IIpakTH4YecKkue 3aHATUSA
YeJIOBeKa
Ponb opranndeckoli XMMHH B PEIICHUN TIPOOJIEM YHEPTeTHUECKOM 0€30MacCHOCTH, B Pa3BUTHH
MEAMIIMHBI, CO3JaHUN HOBBIX MaTepUaIOB, HOBBIX HCTOYHUKOB SHEPTUU (aJbTepPHATUBHBIC
MCTOYHHKH dHEPrun). OnacHOCTh BO3JICHCTBUS HA KUBBIE OPraHU3Mbl OPTaHUYECKUX BEIIECTB
OTJICIBHBIX KJIACCOB (YIJIEBOJAOPObI, CHUPTHI, (DEHOJIBI, XJIOPOPraHUYEeCKHE MPOU3BOIHEIE,
aJbACTUIBI U JIP.), CMBICII TIOKa3aTeNsl IPEAEIbHO JA0IMYCTUMON KOHIIEHTPAIIMT
Wneatudukanus OpraHMuecKuX COSAMHEHHUH OTACIBHBIX KJIACCOB (HA MPUMEpPE albJICTHIOB,
Kpaxmaja, YKCyCHOW KHUCJIOTBI, OEIKOB U T.II.) C HUCIOJIb30BaHUEM HUX (DU3MKO-XUMHUYECKUX
CBOMCTB M XapaKTEPHBIX KAYECTBEHHBIX peakiuid. [leHarypamus Oenka Mpu HarpeBaHUM.
[[BeTHbIe peaknuu OenkoB. BO3HMKHOBEHHME aHATUTHYECKOTO CHUTHAJA C TOYKH 3pPEHUs
XUMHUYECKUX TIPOIECCOB TPHU TMPOTEKAHUW KAYECTBEHHOW pEaKIuu, IO3BOJISIONICH
UACHTU(DHUIIUPOBATH MPEATOKEHHBIE OpraHINYECKHE BEIIeCTBa
Kontpoabnasn Cr .
patora 3 PYKTypa U CBOMCTBA OPraHUYECKHUX BEILIECTB
Pa3znen 5. Kunernueckune 1 TepMOJAMHAMUYECKHE 3AaKOHOMEPHOCTH NPOTEKAHUSA XUMHYECKUX PeaKIuil
CkopocTb OcHoBHOe cogepkanue OK-01
XUMHYECKHX OK-02
peaxuuii. Teoperuueckoe o0yueHue
XUMHUYECKOe
paBHOBECHe CKOpOCTh peakIui, €€ 3aBUCHMOCTh OT Pa3IUYHBIX (PAKTOPOB: TPHPOABI PEaruPyIOIINX

BEIIECTB, KOHLICHTPALlUM PEarupyroluX BELIECTB, TEMIEPATyphl U IUIOIIAAA PEaKLIMOHHOU
MOBEPXHOCTH. TeroBbie 3PPEKThl XUMUYECKUX PEAKIINNA. DK30— U SHAOTEPMUYECKUE, PEAKIIHH.
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OO6parumMocTh peakuuil. XMMHYECKOe pAaBHOBECHE U €I0 CMELIECHHUE MO IEHCTBUEM PA3JINYHbIX
(akTOpOB (KOHIIEHTPALMS PEAreHTOB MM MPOAYKTOB PEaKINH, JaBJICHUE, TeMIepaTypa) s
CO3aHHs ONTUMAJIBHBIX YCIOBUM NPOTEKaHUs XuMudeckux npoueccos. [Tpunnun Jle larense

IIpakTHYecKkue 3aHATHA OK-01
OK-02
Pemienne npakTUKO-OPUEHTHPOBAHHBIX 3aJaHUN Ha aHauu3 (HAKTOPOB, BIUSIOMIMX Ha
U3MEHEHHE CKOPOCTU XMUMHUYECKOM peakIiu, B T.4. C MO3ULUH SKOJIOTHYECKH LIEIecO00pa3HOro
NOBEJCHUS B OBITY M TPYJOBOH AEATENBHOCTH B IIENSAX COXPAHEHHUS CBOETO 3I0POBBS U
OKpY’Karolled IpUPOAHOM Cpelibl.
Pemenne npakTMKO-OpUEHTUPOBAHHBIX 3aJaHUM Ha npuMeHeHue npuHuuna Jle [larense nis
HAaXOJKJCHUs HalpaBJICHUs] CMEIEHUs] PaBHOBECUS] XMMUUYECKON peaklu U aHainu3 (hakTopos,
BJIMSIIOLIMX HA CMELLEHUE XUMUYECKOTO PAaBHOBECHS
Pa3nes 6. PacTBopnl
ITonstue o OcHOBHOe co/iep:KaHue OK-01
pacTBopax OK-02
IIpakTH4yeckue 3aHATHS OK-04
PactBopeHne kak Qu3Mko-xuMuyeckuii mpouecc. PactBopbl. CrnocoObl HpPUTOTOBICHHS
pactBopoB. PacTBopuMocTh. MaccoBasi 701 pacTBOpeHHOro BemiecTBa. CMbICI TMOKa3aTels
IPEIENbHO JONMYCTUMONW KOHILEHTPAallMM M €ro MCIOJIb30BAaHUE B OLIEHKE 3KOJOTMYECKON
0€30MacHOCTH.
[TpaBuia 5KOIOTHYECKH 1EJIeCO00pa3HOro MOBEACHUS B OBITY M TPYJIOBOH JAEATENBHOCTU B
LEeNISIX COXpPAaHEHHWs] CBOETO 3[0pOBbS U OKpY’KAIOUIEH NpPHUPOIHON Cpebl; ONacHOCTh
BO3/ICICTBHS HA KUBBIE OPraHU3MBbI OIIPEIEIICHHBIX BELIECTB.
Pemenne mpakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 3aJaHUIl Ha PAacTBOPHI, MUCIOJIb3YEMBIE B
OBITOBOM M NPOU3BOJCTBEHHON JEATENILHOCTH YelloBeKa. PemieHue 3ajjauy Ha NpPUTOTOBICHHE
pacTBOpPOB 3a/laHHOM (MaccoBoHM, %) KOHIEHTpauuu (C NPaKTUKO-OPUEHTUPOBAHHBIMU
BOIIPOCaMM) U ONIPEAEIIEHUE CPEbl BOJHBIX PACTBOPOB.
Pa3nes 7. Xumus B ObITY M IPOM3BOACTBECHHOM 1€ TEJIbHOCTH YeJI0BEKA OK-01
OK-02

OcHoBHOe coaep:kaHue
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Xumus B ObITY U
MIPOU3BOACTBEHHOMN
JESITeIbHOCTH
YyeJloBeKa

I[pakTuyeckune 3aHATHS

Hoselimme QOCTHMXEHHS XHUMUYECKOW HAYKM M XUMHYECKOM TEXHOJIOruu. Ponp xumuu B
00€CIeUeHUH DKOJOTUYECKOH, DJHEPreTHYECKON M THINEBOM O€30MacHOCTH, pa3BUTHU
MeaunuHbl. [IpaBuia morucka u aHaan3a XUMHYECKON MHPOPMAITUU U3 PA3TMYHBIX UCTOYHUKOB
(HayuyHas ¥ yaeOHO-HaAy4YHas JUTEpaTypa, Cpe/IcTBa MaccoBor nHpopmaruu, cetb THTEepHET).
[Touck u aHanu3 KeMCOB 0 MPUMEHEHUU XUMUYECKHUX BEIIECTB U TEXHOJIOTUH C yueToM Oyayiien
po)eCCHOHAIBHON ~ ACATEIHPHOCTH 110 TEMaM: BaXHEHIIUE CTPOUTEIbHBIE MaTepUaIbl,
KOHCTPYKLUHMOHHBIE MaTepuasbl, KPAaCKU, CTEKJIO, KEpaMUKa, MATepHaJbl U1 AJIEKTPOHUKH,
HaHOMaTepHabl, TEKCTUJIbHBIC BOJIOKHA, ICTOYHUKH DHEPTUM, OPraHUYECKUE U MUHEPAJIbHBIC
yI00pEeHUs, JICKAPCTBEHHBIC BEIIECTBA, OBITOBAS XHMHSIL.

3ammra: IlpeacraBineHue pe3yabTaTOB peEIICHUS KeHcoB B (opMe MHHH-AOKIAana C
Npe3eHTaluen

OK-04
OK-07

I[Ipome:xxyTouHasi aTTecTalus MO JUCHHUIIMHE (3a4eT ¢ OL[eHKOI)

Bcero

72
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3. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHMSI
OBIIEOBPA30OBATEJIBHOU JNCHUIIVIMHbI

Kontposie u oleHKa pe3yiabTaToB OOY4YEHHUS OCYLIECTBISETCS IPENOoJaBaTeyieM B
nporecce IMPOBEACHUS MPAKTHUYECKUX 3aHATUH, TECTUPOBAHMS, a TAaKKe BbINOJIHEHUS
00y4aromuMuUCs HMHIUBHIYaJbHBIX 3aJaHUi. Pe3ynpTarhl 0O0ydeHUs ONpeneNnsioT, YTO
oOyuaromuecsi JOJDKHBI 3HaTh, MOHUMATh U JEMOHCTPHPOBATH I10 3aBEPUICHUU H3YyYEHUS
JUCLUIUINHBI.

Js popMUpOBaHUs, KOHTPOJIS U OLEHKH PE3yJIbTaTOB OCBOCHUS YUEOHOW IUCIMIIIMHbI
UCTIOJIB3YETCS CHCTEMa OLIEHOYHBIX MEPOIPHUATUH, MPEACTABIAIONAs COO0H KOMIUIEKC Y4eOHBIX
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 MEPONIPUATHH
| | OcHOBHOE coaepKaHue
1 Paznen 1. OcHoOBBI ®opmyanpoBaTh 6a30BbIE
CTPOCHHUS BellecTBA NOHATHS U 32aKOHbI XMMHH
1.1 | OK-01 |CrpoeHue atomMOB CocTaBisiTh XUMHUYECKHUE 1. Tect «CTpoeHre aTOMOB XUMHUYECKHUX JIEMEHTOB U MpUpoaa
XUMHUYECKHX JJIEMEHTOB |(POpPMYJIIBI COSTUHEHUH B XUMUYECKOU CBSI3N».
U TIPUPOJIa XUMUYECKOM |COOTBETCTBUU CO CTEMEHBIO (2. 3a7aun Ha COCTaBICHUE XUMHUECKUX (POPMYIT ABYXaTOMHBIX
CBSI3U OKHUCJICHUSI XUMUYECKUX CoeTMHEHUH (OKCHIOB, CYJTb(OHUIOB, THAPUIOB U T.I1.).
3JIEMEHTOB, UCXOJS U3 3. 3agaHus HA UCIOJIb30BAaHUE XUMUYECKON CUMBOJIMKY U Ha3BaHUI
BAJIGHTHOCTH U COEIMHEHUH 110 HOMEHKJIaType MEKYHapOIHOTO CO03a
3JEKTPOOTPULATENIBHOCTH | TEOPETUUYECKON U MPUKJIAJHOW XUMHUU U TPUBUAIBHBIX HA3BaHUU JJIs
COCTaBIICHUS] XUMUYECKUX (POPMYIT IBYXaTOMHBIX COCAMHCHHIA
(okcua0B, CynbPHUA0B, THAPUIOB U T.I1.) U APYTUX HEOPTraHUUECKUX
COEIMHEHUH OTAENbHBIX KJIacCOB
1.2 | OK-01 |IIepuoanyeckuii 3aKOH U | XapaKTepH30BaTh 1. Tect «Metannuueckre / HeMeTaJUIMUECKHE CBOMCTBA,
OK-02 |rabmuua JI.W. XUMUYECKUE PJIEMEHTHI B |JIEKTPOOTPHUIIATEIILHOCTD U CPOJICTBO K JIEKTPOHY XUMUYECKUX
Menneneesa COOTBETCTBUU C UX AJIEMEHTOB B COOTBETCTBHE C UX AJIEKTPOHHBIM CTPOCHUEM U

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

MOJIO’KEHUEM B MIEPUOJIUYECKON CUCTEME XUMMUYECKUX AieMeHToB J[. 1.
MenaeneeBay.

2. llpakTrdeckue 3aaHus Ha YCTAaHOBJICHHUE CBSI3M MEXKy CTPOCHUEM
aTOMOB XMMHUYECKHUX 2JIEMEHTOB U NIEPUOJUYECKUM U3MEHEHUEM
CBOMCTB XMMHYCCKHUX 3JICMCHTOB 1 MX COSIHMHECHUMN B COOTBETCTBHU C
nosnoxxeHueM [lepronnueckon cucreme.

3. [IpakTHKO-OpUEHTUPOBAHHBIE TEOPETUUECKUE 3aJaHUS HA
XapaKTEePU3aAIHNI0 XUMHUYECKUX 2JIEMEHTOB: «MeTamudeckue /
HEMETAJUIMYECKHE CBOMCTBA, dJIEKTPOOTPULIATENILHOCTD U CPOACTBO K
ANEKTPOHY XUMHUUYECKUX DJIIEMEHTOB B COOTBETCTBHUE C UX IJIEKTPOHHBIM
CTPOEHUEM U MOJIOKEHHUEM B IIEPUOJUYECKON CUCTEME XUMUYECKHUX
anemenToB JI.11. MenaeneeBay»
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Ne OK Monayas/Pa3nen/Tema Pe3yabTar 00y4enus Tunbl OEHOYHBIX MEPONIPUATHIH
2 Pa3nes 2. Xumnueckue |Xapakrepusoath Tunbsl |KoHTposabHas padora
peakuuu XHMHYECKHX peaKiuii «CTpoeHHe BellecTBa U XUMHUYECKHEe PeaKIun»
2.1 | OK-01 |Tumbl XUMHYECKUX CocraBnsiTh peakiuu 1. 3agauu Ha cocTaBJICHUE YPABHEHUM peaKIuii:
OK-04 |peakuuii COEIMHEHUS, PA3JIOKEHUS, |— COCAMHEHMUS, 3aMEICHUS, pa3JIOKeHUs, OOMEHa;
oOMeHa, 3aMeIICHuUs, — OKHCITUTEIbHO—BOCCTAHOBUTENBHBIX PEAKIIMI C UCTIOIb30BAHUEM
OKHUCJIUTEIHHO— MeETO/Ia JIEKTPOHHOTO OajaHca.
BOCCTAHOBUTEILHBIE 2. 3ajgaun Ha pacyeT MacChl BEIIECTBAa WK 00bEMa ra3oB 1Mo
peakiuu U3BECTHOMY KOJIMYECTBY BEILECTBA, MACCE WM 00BbEMY OJJHOTO U3
Y4acTBYIOUINX B PEAKI[MH BEILECTB; pacuéThl Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEaKIIUU, €CIH OJTHO U3 BEIECTB
UMeEeT MPUMECH
2.2 DIIEKTPOTUTHIECKAS CocraBisTh ypaBHEHUS 1. 3aganus HA COCTABJICHHE MOJIEKYJISIPHBIX U MOHHBIX PEAKIUH C

IIUCCOLMALNAA U NOHHBII
oOMeH

XUMHYECKHX PEaKIHH
HOHHOTO OOMeEHa ¢
y4acTHEM HEOPTraHUIEeCKUX
BEIIIECTB

y4aCTHUECM KHUCJIOT, OCHOBaHUH U coneﬁ, YCTaHOBJICHHUC U3MCHCHUA
KHCJIIOTHOCTHU CPEABI
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Ne OK Monayas/Pa3nen/Tema Pe3ysabTat 00y4yeHus Tunbl OeHOYHBIX MEPONIPUATHIH
3 Pa3nes 3. Ctpoenune u  |McciaenoBarh crpoenune 1 |KonTpoJsbHasi pabora
CBONCTBA CBOMCTBA HeOpraHudeckux («CBoiiCTBAa HEOPraHNYECKNX BellecTBY»
HEOpraHu4ecKuXx BellecTB
BelleCTB
3.1 | OK-01 |Knaccudukamms, Knaccugunuponartb 1. Tect «HomeHKkaTypa u Ha3BaHWE HEOPTAHUYECKUX BELLIECTB
HOMEHKJIaTypa U HEOpPraHMYECKHE BEIIECTBA B [MCXO/IS U3 UX XUMUYECKON (hOPMYIIBI MIIM COCTABICHHE XUMUYECKON
CTpOCHHE COOTBETCTBUU C UX (hopMyIIBI ICXO/IS M3 HA3BAHUS BEIIECTBA 10 MEXTyHAPOTHON HITH
HEOpPraHUYECKUX BEILECTB |[CTPOCHUEM TPUBHAJILHON HOMEHKJIATYPe».
2. 3ajaym Ha pacyeT MaccoBOM J0JH (MacChl) XUMUYECKOTO dJIEMEHTA
(coennHeHUs1) B MOJIEKYJIE (CMECH).
3. [IpakTuyeckue 3a1anus Mo KiaccupUKaluyu, HOMEHKIIAType U
XUMHAYECKHM (HhOpMyJIaM HEOPTaHUIECKUX BEIIECTB PA3IMIHBIX
KJIaCCOB.
4. [IpakTuyeckue 3a1aHus Ha OINPEIEICHIE XUMUYECKONH aKTUBHOCTH
BELLECTB B 3aBUCUMOCTHU BUJ1a XUMUYECKOM CBA3U U TUIA
KPUCTAJUIMYECKON pPEIIETKH
3.2 | OK-01 |Dusuko-xuMu4eckue VYcranaBinBarth 1. Tect «OcOGEHHOCTH XUMUYECKHUX CBOMCTB OKCHJIOB, KMCIIOT,
OK-02 |cBoiicTBa 3aBUCUMOCTH (PU3HUKO- OCHOBaHUH, aM(pOTEPHBIX TUIPOKCUIIOB U COJICI.
HEOPraHUYECKUX BEILECTB | XUMUYECKUX CBOICTB 2. 3ajaHus Ha COCTaBJICHUE YPABHEHUM XMMUYECKHUX PEAKIIUN C
HEOPraHMYECKUX BEIIECTB  |y4acTHEM IPOCTBIX U CIOKHBIX HEOPTaHUYECKUX BELIECTB: OKCHJIOB
OT CTPOEHUS aTOMOB U METaJIOB, HEMETANIOB U aM(OTEPHBIX 3JIEMEHTOB; HEOPIraHUYECKUX
MOJIEKYJI, a TaKXKe THIa KHCJIOT, OCHOBaHUH M aM(POTEPHBIX THIPOKCUIOB, HEOPTaHUYECKUX
KPUCTAJNINYECKOM peIIeTKH |COoJIeH, XapaKTepU3yIOIUX UX CBOMCTBA U CIIOCOOBI MOTyUeHHS.
3. [IpakTHKO-OpUEHTUPOBAHHBIE TEOPETUUECKUE 3aJaHUsI HA CBOMCTBA
U TIOJyYE€HUE HEOPTaHUYECKUX BELIECTB
3.3 | OK-01 |WpenTuduxamnms HccnenoBath kauecTBeHHBIE | 1. [IpakTHKO-OpUEHTHPOBAaHHBIE 3aJaHUS 10 COCTABICHUIO
OK-02 [HeopraHMmYecKMX BEIIECTB |PEaKIINH HEOPTAHWYECKUX  |XMMHUYECKHX PEaKINiA ¢ yIaCTHEM HEOPTaHUIECKHUX BEIIECTB,
OK-04 BEILIECTB WCIIOJIb3YEMBIX IS UX UACHTH(PUKAIUH.
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Ne OK Monayas/Pa3nen/Tema Pe3ysabTat 00y4yeHus Tunbl OeHOYHBIX MEPONIPUATHIH
4 Pa3nen 4. CTpoeHue u HccaenoBars crpoenue 1 |KonTpoJibHas padora
CBOMCTBA OPraHNYecKuX |CBOMCTBA oprannveckux |«CTpoeHHe H CBOMCTBA OPraHUYECKUX BEIIECTB
BeIIECTB B€IIIECTB
4.1 | OK-01 |Knaccudukarmms, Knaccugpunuponatb 1. 3ajaHus Ha cOCTaBJIEHME Ha3BaHUM OpraHU4YECKUX COETUHEHUI 110
CTpOCHHE U OpraHMYEeCKHE BEUIeCTBA B |TPUBUAIBHON WIIM MEXKIYHAPOAHON CUCTEMATUYECKON HOMEHKJIIATYpeE.
HOMEHKJIaTypa COOTBETCTBHUU C UX 2. 3anaHus Ha COCTABJICHUE TMOJHBIX U COKPAIICHHBIX CTPYKTYPHBIX
OpPraHMYECKUX BEIIECTB  |CTPOCHUEM (hopMy1 OpraHMYeCcKHX BEIIECTB OTAEIbHBIX KIaCCOB.
3. 3aaun Ha onpezeneHue NpocTeiiell GopMyJibl OpraHU4eCKON
MOJIEKYJIbI, HCXO/JISl U3 AJIEMEHTHOT0 cocTaBa (B %)

4.2 | OK-01 |CgoiicTBa OpranruecKkux |YCTaHABIUBATh 1. 3agaHust Ha COCTABJICHUE YPABHEHUM XUMUUYECKUX PEAKIIUM C
OK-02 |coepunenuii 3aBHCUMOCTh (PU3UKO- y4acTHEM OpPTaHUYECKUX BEIECTB HA OCHOBAHHH UX COCTaBa U
OK-04 XUMUYECKUX CBOMCTB CTPOCHHS.

OpPraHMYECKUX BEIIECTB OT |2. 3aaHus Ha COCTAaBIICHUE YPAaBHEHUIN XUMUYECKUX PEaKIUil,
CTPOCHHUS MOJIEKYJI WUTIOCTPUPYIOUTUX XUMUUYECKHE CBOMCTBA C YYETOM MEXaHU3MOB
NPOTEKaHUs JaHHBIX PEaKUUN U TEHETUYECKOU CBSI3M OPTaHUYECKUX
BEILIECTB PA3HBIX KJIACCOB.
3. PacueTrHble 3a1a4M IO ypaBHEHUSM PEAKIIMI C ydacTHEM
OpPTraHUYECKUX BEIIECTB.

4.3 | OK-01 |Unentudukarus UccnenoBars kauecTBeHHbIE | 1. [IpakTHKO-OpHEHTHPOBaHHBIE 33aHUS IO COCTABIECHUIO
OK-02 |opraHW4ecKkux BEMIECTB, |pPEaKIIUU OPTaHUICCKUX XUMUYECKHUX PEAKIIUN ¢ y9aCcTUEM OPTaHMYECKUX BEIIECTB, B T.4.
OK-04 |ux 3HayeHue u COEIMHEHUH OTJIEIbHBIX UCTIONB3YEMBIX TSl X UACHTU(DUKAIIMH B OBITY M IPOMBIIIIEHHOCTH.

IPUMEHEHNE B OBITOBOW U
IIPOU3BOJCTBEHHON
NEeSITEIbHOCTH YEJIOBEKA

KJ1aCCOB
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Ne OK Monayas/Pa3nen/Tema Pe3ysabTar 00y4yeHus Tunbl OeHOYHBIX MEPONIPUATHIH
5 Paspean S. XapakTepu3oBaTh
Kuneruueckue u BJIMSIHHE PA3JIUYHBIX
TePpMOAHMHAMHYECKHE (¢axTopoB Ha
3aKOHOMEPHOCTH paBHOBeCHE U CKOPOCTh
NMPOTEeKAHUA XHMHUYECKHX peakumni
XHMHYECKHX peaKkuuid
5 | OK-01 |CkopocTh XUMHUECKHUX  |XapaKTepH30BaTh [IpakTUKO-OpUEHTHPOBAHHBIE TEOPETUUECKHUE 3a/IJaHHS HA aHATIA3
OK-02 |peaknumii. XuMHIeCcKoe BIIMSIHUE KOHIICHTPAUU  |(HaKTOPOB, BIUSIOMIUX HA U3MEHEHHE CKOPOCTH XUMHYECKOW peaKIlnu.
paBHOBeECHE pearupyromux BemniecTB U |[IpakTrKO-OpHeHTHPOBaHHBIC 3aaHUs HA TPUMEHEHUE TpUHIMMIA Jle
TeMIiepaTypbl Ha ckopocTs |LLlaTenbe i1 HaXOXKAeHUsT HAIIPaBICHUSI CMEIIEHUSI PAaBHOBECHUS
XUMUYECKUX PEAKIIUN XUMHUYECKON PEaKIuy U aHAIU3 (DAKTOPOB, BIUSIOMIUX HA CMEIICHUE
XapakTepuszoBaTh XUMHUYECKOTO PAaBHOBECHUS
BIIMSIHHE U3MEHEHUS
KOHIICHTPAIIUU BEIECTB,
PEaKIMK CPe/Ibl U
TEeMIIepaTyphl Ha
CMEIIIEHUE XMMUYECKOTO
paBHOBeCHUS
6 HccaenoBatb MCTUHHBIE
Pa3nea 6. PacTBopbl PacTBOPHI € 3aJaHHBIMH
XapaKTepuCTHKAMH
6 | OK-01 |[TonsiTHe 0 pacTBOpax PaznuyaTth UCTUHHBIE 1. 3agaun Ha MIPUTOTOBJIICHUE PACTBOPOB.
OK-02 pactBopbl. MccnenoBars  |2. [IpakTUKO-OpUEHTUPOBAHHBIE pacUETHBIE 3aJaHus Ha JUCIIEPCHbBIE
OK-04 (bu3UKO-XUMHUECKHE CUCTEMBI, HCTI0JIb3yeMbl€ B OBITOBOM U MPOU3BOACTBEHHOM

CBOMCTBA UCTUHHBIX
pacTBOpOB

JCATCIIbHOCTH YCJIIOBCKA
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Ne OK Monayas/Pa3nen/Tema Pe3ysabTar 00y4yeHus Tunbl OeHOYHBIX MEPONIPUATHIH
7 Paznen 7. OuenuBath nocjaeaACTBHS |3anuTa Keiica (¢ yueToM Oyayuieil mpogeccnoHaIbLHOI
Xumus B ObITY U OLITOBOH M JAeATeIbHOCTH)
NMPOM3BOJACTBEHHOI NMPON3BOJACTBEHHOI
NeATEJIHLHOCTH YeJI0BEeKA |IeATeJILHOCTH YeJI0BeKa
¢ MO3UIUH
IKO0JIOrHIeCKOM
0€30acCHOCTH
7 | OK-01 |Xumus B ObITY U OuenuBats nocnencteus |Keiic (¢ yaerom Oynymieit npodeccroHanbHOM AeSITEIBHOCTH )
OK-02 |mpou3BoJICTBEHHOM OBITOBOI U Bo3MmoxHBIE TEMEBI KEHCOB:
OK-04 |nmesTenbHOCTH YEJIOBEKa |IPOU3BOJCTBEHHOU 1. [TorenneHue KIMMaTa ¥ BBICBOOOXKICHNE Ta30BBIX THAPATOB CO JTHA
OK-07 NEeATeILHOCTH YeI0BEKa ¢ |OKeaHa.

HO3UIUU DKOJIOTUYECKOU
0e30macHOCTH

2. Byayume marepuaisl JUisl aBUa-, MalllMHO- U IPUOOPOCTPOCHHUSI.
3. HoBble MaTepuasl 1Jis COJTHEUHBIX OaTapei.
4. JIekapcTBa Ha OCHOBE PACTUTEIbHBIX IIPENIAPATOB
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4. YCJIOBUS PEAJIU3ALIAU ITIPOTPAMMBI OBIIIEOBPA3OBATEJILHOM

JTACIATITAHBI

4.1. TpeGoBaHus K MaTepHaIbHO—TEXHUYECKOMY 00ecIeYeHUI0
Jns peanuzanuy IporpamMmbl AUCHMILTAHBL JOJDKHBI OBITH MPEIyCMOTPEHBI CIEAYIOIUE
CIeIMAlIbHBIC TOMEIIEHUS: YIeOHBIN KaOMHET XUMUU U/UTH yIeOHOM XUMHYECKOH 1ab0opaTopuu.
OGopynoBanue yueOHOro kabuHeTa (HArJIsIHbIE MOCOOMSI): HAOOPHI MAPOCTEPIKHEBHIX
MoJieJIed MOJIEKYJ, MOJEIH KPUCTAUIMYECKUX PEIIETOK, KOJUIEKIHUU MPOCTBIX M CIIOMKHBIX
BEIIECTB W/WJIM KOJUIEKIIMM IOJHMMEPOB; KOJJIEKIUS TOPHBIX MOPOJ M MHUHEpajoB, Tadiuia

Menneneesa, yueOHble GHIIbMBI, IU(PPOBBIE 00pPa30BATENbHBIE PECYPCHI.

Texnnuyeckue cpeacrsa O0y4YeHHsi: KOMIIBIOTEp C YCTPOMCTBAMH BOCIPOM3BEICHUS
3ByKa, IPHUHTEP, MYJIbTUMEIUA—TIPOEKTOP C D3KPaHOM, MYyJbTHUMEIUNHAs JIOCKa, YKa3Ka—
MIPE3EHTEP AJIs IPE3CHTALMI.

HaumeHnoBaHue OcHaIIeHHOCTD CIeHaAJbHbIX MOMEIeHuil " Ilepeuenn
CIeHAILHBIX NOMeIIeHU V151 CAMOCTOSITeIbHOM PadoThI JULNECH3HOHHOI0
NOMeEIeHUH U NMPOrpaMMHOI0

noMeleHuii aJis odecmevyeHus.

CaAMOCTOSTEILHOM PexBHU3HUTHI
padoThI MOATBEPKIAA0UIEr0
JOKYMEHTA
AynuTopust s Crnenmanu3upoBaHHas MeOelb; Windows XP mo
3aHATUN MYJIbTUMEUIHBIN IPOEKTOpP; pabouee MeCTO munensun OEM

JIEKLIMOHHOI'O THUIIA,
IPYIIIOBBIX U

InperoaaBaTeiisd, OCHAIICHHOC KOMHBIOTepHOI‘/'I
TEXHHUKOM C BO3MOXKHOCTBIO MNOAKJIIFOUYCHHUSA K

Software (moctaBiuk
000 «CucremMHBIH

UH/IUBUYaIbHBIX cetu «MIHTEepHET» M 0OecneueHNeM J0CTyNla B | HHTErpaTop», 10r0BOP
KOHCYJIbTallUH, AJIEKTPOHHYIO HH(POPMAITMOHHO— Ne 22 TK o1 16.12.2016
TEKyILEero KOHTpouisd | oOpa3oBarenbhyto cpeny KI'Y; skpan r.);
U IIPOMEXXYTOYHOM | IEPEHOCHOM; JOCKa MeJIoBast; yueOHO- CB0060OIHO
aTTecTaluu HarJsiIHble MocoOusi, oOecreurnBaroLIye pacrpocTpaHsieMoe
HarJIsiJHble WUTIOCTPAIMK; HaOOpBI MIPOrpaMMHOE
JIEMOHCTPAIIMOHHOT'O 000PYAOBaHUS obecrieyeHue:
LibreOftice (Tun
mmensun — GNU
LGPL v3+)
Aynuropust Uit CrenuannzupoBaHHas Mebenb; padouee mecto | Windows Pro 8.1
3aHATHI MpenoaaBaTelisi; MyJbTUMEIUUHBIN TpoekTop; | (mocraBmuk OO0

JIEKIIMOHHOTO U
CEMHUHApPCKOIo TUIIA,
IpYNIOBBIX U

9KpaH; HOYTOYK; JoCcKa MeJIoBas, y4eOHO-
HaTrIIHbBIE TOCOOUSI, 00eCIIeUnBaIOIIE
HarJsIHbIe WILTIOCTPAIK; HaOOPHBI

Codr-naiit IIpoekTsl,
JIOTOBOP
Ne50155/51P4393 ot

AHINBUIYATbHBIX JEMOHCTPAIIMOHHOTO 000PYTI0BaHUS 12.12.2014 1.);
KOHCYJIbTAIHH, CBobosHO
TEKYIIEro KOHTPOJIS pacmpocTpaHseMoe
Y IPOMEKYTOUHOMN MPOrpaMMHOE
aTTecTaluu obOecrieyeHue:
LibreOffice (Tun
mmnensun — GNU
LGPL v3+)
AynuTtopust st Cnenmanu3upoBaHHas MeOelb; pabouee CrenunanprHoe
3aHATHN MECTO MPEeroJaBaTes; JOCKa MeJIoBasi | JIMLEH3MOHHOE
CEMUHAPCKO MpOrpaMMHOE
ro THIIA,
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IPYTMIIOBBIX obecrieyeHue He

" HCTIOJNIB3YyETCSI

VHIUBH]ya

JTBHBIX

KOHCYJIbTAI]

Hi,

TEKYILETO

KOHTPOJIS U

IPOMEKYTO

YHOU

aTTeCTalluu
JlabGopatopus CnennanusupoBanHas Me0ens; padouee mecto | CrenmansHoOe
(mabopaTopust Mpero1aBaTess; 10CKa MeIoBast JIMIIEH3UOHHOE
HEOpraHUYECKON JlabopaTopHoe 000pyAOBaHNE: CYIIMIBHBIHI pOrpaMMHOE
XUMUH), mkad; snexrpomkad cymmabHbii CHOJI; obecrieyeHue He
HOMEIICHUE JUIs BeChl 1abopaTopHble 1eKTpoHHbIle ADAM— UCIIOJIB3YETCSI
XpaHEHUS U HCB 602H; Becn ananutnueckue CY—-224C;
00CITyKHBaHUS Ha0Op apeoMeTpoB; Neub MyebHas;
y4e0HOro neHTpudyra 1adbopaTopHas; BEITSIKHBIE
00opyoBaHuUs mKadbl; IUIMTKA AIEKTPUICCKUE; XUMUYECKasl

nabopaTopHas IOCy/la U PEaKTUBBI; y4eOHO-
HarJIsIHbIE TOCOOHSI

[Tomemenue s Crienmanu3upoBanHas Mebenn; padboune mecta, | Windows XP mo

CaMOCTOSTEIHLHON
paboTsl
00y4aromuxcs

OCHAIIICHHBIE KOMIIBIOTEPHON TEXHUKOH C
BO3MO>KHOCTBIO MTOJIKJIFOUEHUS K CETH
«MHTepHeT» 1 obecnieueHreM J0CTyIa B
AJIEKTPOHHYIO HH(POPMAITMOHHO—
obpasoBatenbHyto cpeny KI'Y;
nemoHcTpannonHas LCD—-Tianenb; IpuHTEpSI, B
T.4. OonbIIe)OpMaTHBIN U IIBETHOI; CKaHEPbI
(bopmater A2 u A4); web—kameps;
MHUKPO(HOHBI

munensua OEM
Software (moctaBimk
000 «CucteMHBIH
HHTETPATOP», JOTOBOP
Ne 22 T'’K ot 16.12.2016
r.);

AUNBC «Mapk—-SQL»
(mocraBumk HITO
«Mudopm—cucremay,
norosop Ne
260420060420 ot
26.04.2006 1.);
LibreOffice (Tun
munensnn — GNU
LGPL v3+);

Google Chrome (Tun
nunensun — BSD);
Adobe Reader Acrobat
BC (Tun nuuen3uu —
free)

ITomemenue s
CaMOCTOSITCIILHOM
paboThI
00ydJaronmxcs

CrnenmanusupoBaHHas MeOelnb; padoune
MECTa, OCHAILICHHbIE KOMITBIOTEPHOU
TEXHUKOH C BO3MOKHOCTBIO
MOJIKITIOYEHUS K ceTh «HTepHe™ 1
o0ecreyeHrneM JI0CTyma B
ANEKTPOHHYIO HH(POPMAIIMOHHO—

Windows Pro 8.1
(moctaBumx OO0
Codr—mnaiit IIpoexTsl,
JIOTOBOP
Ne50155/51P4393 ot
12.12.2014 1.);

obpazoBarensuyto cpeny KI'Y; nocka | LibreOffice (tum
MeJoBast munensuu — GNU
LGPL v3+),
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Google Chrome (Tum
nunensun — BSD);
Adobe Reader Acrobat
BC (Tun nunen3uun —
free)

4.2. UndopMmanmnoHHoe odecrieyeHHe peaaTn3alui NPOrpaMMbl

IlepeyeHb OCHOBHOI M TONOJTHUTEILHOM JIUTEPATYPHI, HEOOXOTUMOI /151 OCBOECHHS
AUCHHIITAHBI
a) OCHOBHAAL!
1. T'abpuensn O. C. Xumus: 10-it knacc: 6a30Bwii ypoBeHs : yueOHuk / O. C. ['abpuernsH,
. I'. Octpoymos, C. A. CnankoB. — 5-e u3a., crep. — Mocksa : Ilpocsemienne, 2023. — 128 c. —
ISBN 978-5-09-107222-8. — TekcT : anekTpoHHbIH // JIaHb : 37IeKTPOHHO-OMOINOTEYHAS CUCTEMA.
— URL: https://e.lanbook.com/book/335039. — Pexxum gocTyna: [iist aBTOPHU3. MOJIb30BATEIICH.
2. T'abpuensan O. C. Xumus: 11-i1 knace: 6a30Bsliii ypoBeHsb : yuebnuk / O. C. 'abpuensiH,
U. I'. Octpoymos, C. A. Cnaaxos. — 5-e uzJ., crep. — Mocksa : [Ipocsemenue, 2023. — 127 c. —
ISBN 978-5-09-103623-7. — TekcT : aeKTpoHHBIH // JIaHb : 37IeKTPOHHO-OMOINOTEYHAS CHCTEMA.
— URL: https://e.lanbook.com/book/335036. — Pesxum poctyma: st aBTOPH3. ITOJIb30BATEICH.

0) OononHumenvHas:

1. Xumus : 10-i1 knacc : 6a30Bbiii ypoBeHb : yueObnuk / B. B. Epemun, H. E. Ky3bpmenko,
B. U. Tepenun [u nap.] ; mox penmakuuedt B. B. Jlynuna. — 10-e m3nm., crep. — Mocksa :
[Tpoceemenne, 2023. — 204 ¢. — ISBN 978-5-09-110489-9. — Tekct : anekTpoHHbIi // Jlasp :
3JIeKTPOHHO-OnOmoreunas cucrema. — URL: https://e.lanbook.com/book/360818. — Pexum
JIOCTYTIA: JIIs1 aBTOPU3. TOJIb30BATEIIEH.

2. Xumust: 11 xmacc: 6a30BbIif ypoBeHs : yueOHuK / B. B. Epemun, H. E. Ky3smenko, A.
A. Jlpo3noB, B. B. Jlynun ; nmoxn penakuueit B. B. Jlynuna. — 9-e usg., crep. — Mocksa :
[Mpocsemenwne, 2022. — 223 c¢. — ISBN 978-5-09-087938-5. — Tekcr : snexTponHslii // JlaHs :
3NeKTpoHHO-OnbOmoTeunas cucrema. — URL: https://e.lanbook.com/book/334901. — Pexum
JocTyna: ISl aBTOPU3. MOJIb30BaTeNeH.

4.3. Ilepeuens pecypcoB MHGPOPMALMOHHO-TeIeKOMMYHUKALMOHHOM ceTH « AHTepHET?,
HEO00XOIHMBIX /ISl OCBOCHHS THCHUIINHBI
HHuTepHeT-pecypcesl

- hvsh.ru — XKypuan «Xumus B mkosmey.
- https://postnauka.ru/themes/chemistry — siexituu mo xumun Ha caiite [TocTHayka.

- http://gotourl.ru/4780 (http://elementy.ru/) Hay4Ho—monmynsipHBI TPOEKT «DJIEMEHTHI
OonbIION HayKm» ((HU3KKa, XMMHUS, MATEMATHKA, ACTPOHOMHSI, HAYKH O JKU3HH, HAYKH O 3eMiie).
HoBocTn HayKu, KHUTH, HAYYHO—TIOMYJISIPHBIC CTAThH, JIEKIIUH, SHIIUKIIONCTUH.

- http://gotourl.ru/4783  (http://potential.org.ru/) CaliT Hay4HO-TIOMYJISPHOTO >KypHaa
«Torenmany. XKypnan uzgaéresa ¢ 2005 r., ¢ 2011 r. — pazgen «Xumush».

- http://gotourl.ru/4785 (http://www.hij.ru/) CaiiT Hay4HO-TIOMYJISPHOTO KypHaIa «XUMHUS H
xu3HbY. JKypHan nznaéres ¢ 1965 .

- http://gotourl.ru/4786  (http://www.chemnet.ru/rus/elibrary/)  OTkpeiTas  37meKTpOHHAs
6ubnuoreka xumuueckoro mnoprana «Chemnet», comepxuT ydeOHble M HH(DOpPMAIMOHHBIE
MaTepuaibl A MIKOJIBHUKOB M yuuTened. B Hell MoOXHO HalTH y4yeOHUKH MO oOwmed u
HEOPraHWYECKOM XHMMHH, OPraHMYECKOM XHMMHH, MyJIbTUMEAUaMaTepualbl, a TaKKe 3aJayu
XUMHUUYECKHUX OJIUMIINAJ C PELICHUSIMHU, 3a/1a4l BCTYIUTENbHBIX SK3aMEHOB Il a0UTYPUEHTOB.
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- http://gotourl.ru/4789 (http://www.nanometer.ru/) TTopran no HanorexHonorusim. OCHOBHas
1eJTh — pa3BUTHE 00pa30BaHuUs B 001aCTH HAHOTEXHOJIOTUI U TIOATOTOBKA K MHTEPHET-0JIMMITHAIE
110 HAHOTEXHOJIOTUSAM.

- http://gotourl.ru/4792  (http://periodictable.ru/) Pycckos3bubblii  calT O CBOMCTBax
XMMHYECKUX 3JIEMEHTOB.

- http://gotourl.ru/7180  (https://www.lektorium.tv) Hekommepueckuii  calT  OHJIAMH-
o0pa3oBaHUs, COACPKUT MHOTO WHTEPECHBIX O0Pa30BATEIHHBIX KYPCOB M BUJICOJCKIUN IS
IKOJBHHUKOB, CTYJCHTOB U quTeneﬁ. Ectp HECKONBKO KYPCOB 110 XUMHMU.

- http://Iwww.xumuk.ru  CaliT 0 XMMHH: KIaCCHYeCKME YYeOHHMKH, CIPaBOYHHUKH,
SHIUKIJIONENH, MOUCK OPraHHYECKMX W HEOPraHWYECKUX PEaKI[Hii, COCTaBICHHUE ypaBHEHUM
peaKIui.

Hnghopmayuonno—o6pazoeamenvHoie pecypcnl:
1. bubmuorexka 'OCToB. Bece 'OCTs, [Dnexkrponnsrii pecypce], URL:http://vsegost.com/
Dnexmponnvle 6UbIUOMe HblIe CUCEMbL:

1. OBC YHuuBepcurerckas oubmmoreka onnain — http://biblioclub.ru

2. DBC «ZNANIUM» — https://znanium.ru/

3. OBC «Jlanmpy — https://e.lanbook.com/
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