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Pabowas mporpamMmma IUCHMIUIMHBI Xumus pa3paboTaHa Ha OCHOBaHMH (heJepaibHOTO
roCy/IapCTBEHHOr0 00pa30BaTENBbHOIO CTaHAapTa CpelHero mpodeccuoHaTbHOTrO 00pa30BaHUs
no crenuanbHocTH 39.02.01 CoumanbHas paboTa, YTBEP)KICHHOTO MPHKAa30M MUHHUCTEPCTBA
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B cootBeTcTBUM yueOHBIM T1aHOM 110 crienuaibHOCTH 39.02.01 ConmanbHas paboTa,
onobpennsiM YuenbiM coBeroM KI'Y 30.05.2025 r. npoTtokon 3acenanus Nel4, ron Hauana
noarotosku 2025

YTBEPXJEHO:

Ha 3acenannu kadeapsl COMaIbHOM paboThI
[IpoTokon 3acemanuss Ne9 ot 30.05.2025 r.
3apenyronmii kageapoit ConnanbHONU pabOTHI
K.Me.H., noueHT Bepuuesa O.H.



1. OBIIIASI XAPAKTEPUCTHUKA PABOYEN ITPOT'PAMMBI
OBIIEOBPA30OBATEJBbHOM JUCHUILIAHBI «XUMUS»

1.1. Mecro MCHMILUIMHBI B  CTPYKType OCHOBHOH  mnpodgeccHOoHAIbHOM
o0pa3oBaTeIbHONM NPOrPaMMblI

OOmeoOpa3zoBarenbHas AUCHUIUIMHA «XHUMHUS» HU3ydaeTcs Ha 0a30BOM YpOBHE B
o0mieoOpa3oBaTelbHOM UK€  y4yeOHOro  IUIaHa  OCHOBHOM  mpodecCHOHATBHOMN
obOpasoBarenbHOU Mporpammsl crierinanbHocTh: 39.02.01 Coyuanvnas paboma

Tpy10eMKOCTh TUCHMILIMHBI «XUMUA» HAa 0a30BOM ypOBHE COCTaBIIAeT 72 yaca.

JucuuniuHa n3ydaercs B 1 u 2 cemecrtpax.

Buj yueOHoi1 padoThI O0bem B yacax
O0beM 00pa3oBaTeJIbHON MPOrPaAMMBbI I CHUTLTHHBI 72
1 cemecTp 36
TEOpETUIEeCKOe 00ydeHne 18
MPAKTUYECKHUE 3aHITUS 18
2 cemecTp 36
PAKTUYECKHUE 3aHSITUS 34
IIpome:xyTouHasi aTTecTAUMA (3aUET C OLICHKOI) 2

1.2. llesin 1 nIaHMpYeMble pe3yJabTaThl OCBOCHH S AUCHUIIIMHBI
1.2.1. lleau v 3a1a4u AUCUUIJIMHBI

Meab AMCHUNIMHBI:

dopmMupoBaHUE Yy CTYACHTOB NPEICTaBICHHUS O XUMHUYECKOH COCTaBIISIOIIECH
€CTECTBEHHO—HAyYHOM KapTHUHBI MHUpa KaK OCHOBBI TPUHATHUS PEIIEHWH B XU3HEHHBIX U
IIPOU3BOJICTBEHHBIX CUTYalUsIX, OTBETCTBEHHOI'O ITIOBEJCHMS B IPUPOJHON CpELE.

3agaum IMCHUILIMHBI:

1) chopmupoBaTh NOHUMAHKE 3aKOHOMEPHOCTEH MPOTEKAHUS XMMHUYECKHX IMPOIECCOB U
ABJICHUM B OKpYXarolled cpene, LEJOCTHOW HaydYHOW KAapTHHBI MUpa, B3aWMOCBS3U U
B3alMO3aBHCHUMOCTH €CTECTBEHHBIX HayYK;

2) pa3BUTb YMEHHs COCTaBJIATH (OPMYJIbI HEOPraHMYECKUX M OPraHMYECKUX BEIECTB,
YPaBHEHUS XUMHUYECKHX peaKlHid, OOBSACHATh HMX CMBICI, HHTEPHPETUPOBATH PE3YIbTAThI
XUMHUYECKHX IKCIIEPUMEHTOB,

3) cdopmupoBaTh NPEACTABIEHUS O MPOBEACHUM  MPOCTEHIINX  XMUMHUYECKHX
HKCIEPUMEHTAIBHBIX HCCIEOBAaHUN C CcOOMIOIeHueM MpaBui 0Oe30macHOro oOpalieHus ¢
BEIIIECTBAMHU U JIAOOPATOPHBIM 00OPYOBaHUEM;

4) pa3BUTh YMEHHs HCIIOJB30BaTh MH(OPMAIIMIO XUMUYECKOTO XapaKTepa U3 pa3iIMyHbIX
HMCTOYHHKOB;

5) chopmupoBaTh yMEHHUS TPOTHO3UPOBATH TIIOCIEJACTBUS CBOEH JESATEIBHOCTH H
XUMHUYECKHX MPUPOJIHBIX, OBITOBBIX U IPOU3BOJCTBEHHBIX MTPOLIECCOB,;

6) cdhopmMupoBaTh TOHMMAaHHE 3HAYUMOCTH JIOCTHIKEHWHW XUMHUYECKOW HAyKH U
TEXHOJIOTUH JUI Pa3BUTHS COLMAIEHOW U MPOU3BOACTBEHHOM cep.






1.2.2. Ilnanupyemble pe3yJabTaThl 0CBOEHHS 00111e00pa30BaTEIbHON TUCIHILINHBI
B coorBeTcTBUH ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO

Kox 1 HauMeHOBaHHUe
GopmMupyembIx
KOMIIeTeHIINH

HJ'IaHI/IpyeMbIe pe3yJbTaThbl 0CBOCHUA TUCHHUIIJINHBI

Oo0mme

JAucuunimHapHbie

OK-01. Beibupats
CTIOCOOBI PEICHUs
3ama4
npodeccnoHaTbHOM
JeSITEeIIbHOCTH
MPUMEHUTEIBHO K
pa3IMYHBIM
KOHTEKCTaM

B yacTu Tpy10BOr0 BOCIIMTAHUS:

— TOTOBHOCTbB K TPYZly, OCO3HAHHE LIEHHOCTH MacTepCTBa,
TPYIOJTOOHE;

— TOTOBHOCTh K aKTUBHOM JI€ATEIbHOCTH TEXHOJIOTHUECKON
U COLIMAJIbHON HAINPaBJIEHHOCTH, CIOCOOHOCTh
WHULMUPOBATh, IJIAHUPOBATH U CAMOCTOSATEIBHO
BBINOJIHATH TAKyIO JI€STEIbHOCTD;

— MHTEPEC K Pa3IUIHBIM cdepam npodeccuoHanbHOMI
NeSITebHOCTH,

Osgi1aieHHe YHHBEPCAJIBLHBIMU Y4eOHbIMH
N03HABATEJIbHBIMM JeHCTBUSIMU:

a) 0azoBble JIOTHYECKHUe AelicTBHS:

— CaMOCTOSITEIbHO (POPMYIHPOBATE M AKTYaJIU3UPOBATh
npo0iieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

— yCTaHaBJIMBaTh CYIIECTBEHHBIN NPU3HAK WM OCHOBaHUS
JUISL CpaBHEHU S, Ki1accuuKauu 1 00001eHHS;

— OIIPEAEIATH LIENN ACATEIbHOCTH, 3a7aBaTh IapaMeTPhl U
KPUTEPUU UX TOCTHKEHUS;

— BBISIBJIATH 3aKOHOMEPHOCTH U IPOTUBOPEUUS B
paccMaTpuBaeMbIX SIBJICHUSX;

— BHOCHUTb KOPPEKTUBBI B 1€ATEIBHOCTD, OLICHUBATH
COOTBETCTBUE PE3YNIHTATOB LEJISIM, OLICHUBATh PUCKU
MOCIIEACTBUM JEATEIBHOCTH;

— pa3BUBaTh KPEaTUBHOE MBILILIEHUE TIPU PEILICHUN
KHU3HEHHBIX Mpo0IeM

0) 0a3oBbIe HCCJIEN0BATEIbCKHUE IEHCTBUS:

— BJIQJIETh HAaBBIKAMHU Y4€OHO-UCCIIE0BATEIbCKON U
IIPOEKTHOM J1eATeNbHOCTH, HABBIKAMHU Pa3pelIeHUs

— YMETh UCIO0JIb30BAaTh HAUMEHOBAHUSI XUMUUYECKUX
COEMHEHUN MEXKYHAPOJIHOI0 COK3a TEOPETUYECKON U
MPUKJIATHOM XMMHUHU U TPUBUAIbHBIE HA3BAHUS BAXKHEUIIINX
BEIIECTB (ITHJICH, alleTHJICH, TIUICPHH, (EHOT,
dbopManbaerua, yKCycHas KHCIO0Ta, TIUINH, YTapHbId Ta3,
YIJIEKUCIIBIM Ta3, aMMUaK, TallleHasi U3BECTh, HETAIlICHAs
M3BECTb, MUTHEBAS COJA U IPYTUX), COCTABIATH (hOPMYJIIbI
HEOPraHWYECKUX U OPTaHUYECKUX BEILIECTB, YPABHEHHUS
XUMHUYECKUX PeaKIU, OOBSICHITH UX CMBICIT,
MOATBEPKIAaTh XapaKTEPHbIE XUMUUYECKUE CBOKMCTBA
BEILECTB COOTBETCTBYIOLIMMHU 3KCIIEPUMEHTAMHU U
3aNUCAMHU YPABHEHUN XUMUYECKUX PEAKIINIA;

— YMETh YCTaHABJIMBATh NPUHAIIEKHOCTh NU3YUEHHBIX
HEOPraHWYECKUX U OPTaHUYECKUX BEIIECTB K
OIIPEIEIIEHHBIM KJIacCaM U IPYIIaM COEAUHEHU,
XapaKTepU30BaTh UX COCTAB M BaXKHEHIIINE CBOMCTBA;
OTIpEIeNATh BUIbI XUMHUECKUX CBsI3el (KOBaJIEHTHaS,
WOHHAs1, METaJNINYeCKasi, BOJIOPOIHAS ), THITBI
KPUCTAIIMYECKHUX PELIETOK BEIIECTB; KIAaCCH(PHUIIUPOBATH
XAMHYECKHE PEAKIINH;

— copMUPOBATH MPEJICTABICHUS: O XUMUYECKOU
COCTaBIISIIOIIEH €CTECTBEHHOHAYYHOU KapTUHBI MUPA, POJIH
XVUMHH B IO3HAHUU SBJICHUI IPUPOJBI, B POPMUPOBAHUHT
MBIIICHUS U KyJIbTYPBI JIMYHOCTH, €€ PYHKITMOHATBHOU
TPaMOTHOCTH, HEOOXOIUMOM JIJIsl pelleHHsI MPAKTUIECKUX
3aJ1a4 ¥ HKOJIOTMYeCKd 00OCHOBAHHOTO OTHOILIEHUS K
CBOEMY 3JI0pPOBBIO U IIPUPOJHOM CPEIE;

— YMETh MIPOBOJUTH PACUETHI IO XUMUYECKUM (POpMYyIIaM U




npo0Jem;

— BBISIBJISITh IPUYUHHO-CIICJICTBCHHBIE CBSI3U U
aKTyaJIM3MPOBATh 3a/1a4y, BBIJIBUTATh THIIOTE3Y €€
pelleHus, HaXOAUTh aPTyMEHTHI JIJIS IOKAa3aTeIbCTBA CBOUX
YTBEPXKIACHHMA, 33/1aBaTh MapaMeTPhl K KPUTECPHH PEIICHUS;
— aHAJIM3MPOBATh MMOJYICHHBIC B XOJI€ PEIICHUS 3aaun
pe3yJbTaThl, KPUTHYECKH OIICHUBATh UX JIOCTOBEPHOCTb,
MIPOTHO3MPOBATh H3MCHCHHE B HOBBIX YCIOBHSIX;

— YMeTh NIEPEHOCUTH 3HAHMSI B IO3HABATEIHHYIO U
NPAaKTUYECKYIO O0JIACTH KU3HEICATCILHOCTH;

— YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX
obnacreii;

— BBIJIBUTATh HOBBIC HJICH, NPEJIaraTh OPUTHHAIBLHBIC
MOJIXO/IbI U PELICHUS;

— CIIOCOOHOCTD UX MCIIOJb30BaHMS B II03HABATEILHON 1
COLIMAJILHOM MTPAKTUKE

YPaBHEHMSIM XMMHUYECKHUX PeaKLil ¢ UCIO0Ib30BaHUEM
(bU3NUIEeCKUX BETUYNH, XapaKTEPU3YIOIINX BELIECTBA C
KOJINYECTBEHHON CTOPOHBI: MAaCChl, 00beMa (HOpMaJIbHbIE
YCIIOBHsI) Ta30B, KOJIMYECTBA BELIECTBA; HCIIOJIb30BaTh
CHUCTEMHbIE XUMUYECKUE 3HAHUS I IPUHATHS PELIeHUH B
KOHKPETHBIX KU3HEHHBIX CUTYalUsX, CBSI3aHHBIX C
BEIIECTBAMM U UX IPUMEHEHUEM

OK-02. Mcnonb3oBaTh
COBpPEMEHHBIE
CpezacTBa MOUCKa,
aHau3a u
WHTEPIpETanu
uHpopMalUU 1
nH(pOpMalOHHbIE
TEXHOJIOTUH IS
BBITIOJTHEHUS 3a/1a4
npodeccnoHanbHOM
JeSITeTbHOCTH

B o0Js1acTH HEHHOCTH HAYYHOI'O O3HAHUS:

— c(hopMHPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOMN
IIPAKTUKH, OCHOBAaHHOI'O Ha INAJIOre KYyJIbTYP,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B
MOJINKYJIBTYPHOM MHDE;

— COBEPILIECHCTBOBAHUE SI3BIKOBOM M YMTATEIbCKOU
KYJIBTYPBI KaK CPEICTBA B3aUMOJEHCTBUS MEXKIY JTHOJbMU
Y TIO3HAHUSI MUPA;

— OCO3HaHUE LICHHOCTH HAY4YHOH JIE€ATEIbHOCTH,
TOTOBHOCTb OCYHIECTBIISATh TPOEKTHYIO U
HCCIIEI0BATEIbCKYIO AESITENbHOCTh NHANBUAYAIBHO U B
Tpymne;

OBiageHne yHMBepPCAJIbHBIMH Y4eOHBIMH
NMO3HABATEJbHBIMU 1eHICTBUAMM:

B) padorta ¢ nHopmManmeii:

— BJIaJIeTh HaBBIKAMH MOJIY4eHUs HUH)OPMALIUU U3
VICTOYHUKOB Pa3HbIX TUIIOB, CAMOCTOSITEIBHO

— YMETh IUIAHUPOBATh XUMUUECKHUM SKCIIEPUMEHT
(mpeBpaleHus: OpraHMYECKUX BEIIECTB PU HarpeBaHUH,
MOJIy4YEHHUE 3TUJICHA U U3YYEHHE €ro CBOMCTB,
KaueCTBEHHBIE PEAKIIMH Ha aJIbJIETUIbI, Kpaxmall,
YKCYCHYIO KHCIIOTY; IeHaTypaiusi OeJIKOB IPU HarpeBaHuH,
I[BETHBIE PEAKIIMU OEJTKOB; COCTABIIATh PEAKIIMA HOHHOTO
oOMeHa, oIpeeNsaTh Cpey BOJAHBIX PaCTBOPOB,
KayeCcTBEHHbIE peaKkIuy Ha cynbdar-, kapOoHaT- U XJIOpU/I-
aHMOHBI, Ha KATUOH aMMOHMSI; pelIaTh
SKCIIEPUMEHTAJIbHBIE 33]a4X 110 TeMaM «MeTaib» U
«Hemeranel») B COOTBETCTBUHU C MTPaBUIIaMU TEXHUKH
0e30macHOCTH IpU OOPAILIEHNH C BELIECTBAMH U
mabopaTOpHBIM 000PYIOBAHUEM; TPEICTABIISATh
pe3yabTaThl XMMUYECKOTO 3KCIIEpUMEHTa B (hopMe 3amHcu
YpaBHEHUI COOTBETCTBYIOIIMX peakluii U GOpMyIHpOBaTh
BBIBOJIbI HA OCHOBE ATHX PE3YJIbTaTOB;

— YMETh aHAJIU3UPOBATh XUMUYECKYIO HHPOPMAIIHIO,
II0JIy4aEMYIO U3 Pa3HbIX HCTOYHUKOB (CPEJICTB MacCOBOM




OCYLIECTBIISATh [TOUCK, aHAIN3, CUCTEMATU3AIUIO U
UHTEPIpEeTalnio HHPOPMALUHU Pa3THYHBIX BUOB U (hOPM
IIPE/ICTABIICHHUS;

— CO371aBaTh TEKCTHI B Pa3JIMYHBIX (popMaTax ¢ yueToM
Ha3Ha4YeHHs] UHQOpPMAIIMK U LEIEeBON ayUTOPUH, BHIOHpast
ONTUMAIIbHYIO (POPMY MIPEICTABICHUS U BU3yaIH3allUH;

— OLIEHUBATh JOCTOBEPHOCTb, IETUTUMHOCTh HH(OpMAIUH,
€€ COOTBETCTBHE ITPAaBOBBIM U MOPAJIbHO—3TUYECKUM
HOpMawm;

— UCMOJb30BaTh CPEACTBA HH(POPMALIMOHHBIX U
KOMMYHUKAI[MOHHBIX TEXHOJIOTUN B PELIEHUU
KOTHUTUBHBIX, KOMMYHUKATUBHBIX M OPTaHU3AIMOHHBIX
3aja4 ¢ coOMI0AeHNEeM TPeOOBaHU I SPrOHOMHKH, TEXHUKHU
0€30MacCHOCTH, TUTUEHBI, PECYPCOCOEPEKEHHUS], TPABOBBIX U
STUYECKHX HOPM, HOPM UH(OPMALIMOHHOI O€30MacHOCTH;
— BJIaJIETh HaBbIKaMH PAacCIIO3HABAHUS U 3alLUTHI
uH(popMaluu, HHPOPMAIIMOHHON 0€30MaCHOCTH JINYHOCTH

uHpopmanuu, cetb UHTEpHET U Ipyrue);

— BJIQJIETh OCHOBHBIMH METOJIaMU HAyYHOTO IMO3HAHUS
BEIICCTB ¥ XUMHUYECKUX SIBJICHUH (HAOII0ICHNE,
HU3MEpEeHHe, SKCIIEPUMEHT, MOJICITHPOBAHUE);

— YMETh MMPOBOJIUTH PACUETHI TI0 XUMUYECKUM (HOPMYIIaM U
YPaBHEHUSM XUMHYECKHX PEAKIMA C UCTIOIb30BaHUEM
(U3NYECKUX BEITUYMH, XapaKTEPU3YIOIINX BEUIECTBA C
KOJIMYECTBEHHOM CTOPOHBI: MacChl, 00beMa (HOpMaTbHbBIE
YCIIOBHS) Ta30B, KOJMYECTBA BEIIECTBA; CIIOJIb30BaTh
CUCTCMHBIC XUMHUYECKUE 3HAHUS JJIsI IPUHSTHS PEIICHUHN B
KOHKPETHBIX JKU3HCHHBIX CHUTYAIIUsX, CBI3aHHBIX C
BEIICCTBAMH U UX PUMEHCHHEM

OK-04. 3¢pdexTrBHO
B3aMMO/ICHICTBOBATh U
paboTaTh B KOJIJIEKTUBE
U KOMaH/Ie

— TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOATEIILHOCTH U
CaMOOIIPE/IEIICHUIO;

—OBJIa/ICHUE HaBBIKAMHU Y4€OHO-UCCIIEI0BATEIHCKOM,
MIPOEKTHOM M COLMATIBbHOMN IESITEIbHOCTH;

OBJaieHHe YHUBEPCAIbHBIMU KOMMYHUKATHBHBIMU
AEeCTBUAMMU:

0) cOBMeCTHAsA 1eSITeJIbHOCTD.

— TIOHUMATh U UCIOIb30BATh MPEUMYIIECTBA KOMAaHTHOU U
UHAUBUAYaJIbHON paboThI;

— IPUHUMATh L€ COBMECTHOM JIEATETbHOCTH,
OpraHW30BBIBATh M KOOPJAHMHUPOBATH JIEHCTBHS TIO €€
JIOCTH>KEHHIO: COCTaBJIATH IIaH IEUCTBU, paclipeesaTh
POJIM C y4€TOM MHEHUN YIaCTHHKOB 00CYK/IaTh
pe3yNIbTaThl COBMECTHON PaOOTHI;

— KOOPJIMHUPOBATH U BBHITIOJIHATH Pa0OTY B YCIOBUSIX
peabHOTO, BUPTYaIbHOTO 1 KOMOMHUPOBAHHOTO
B3aMMO/ICHCTBHS,

— YMETh IUIAHUPOBATh XUMUUECKUN SKCTIEPUMEHT
(mpeBpaleHus OpraHMYECKUX BEIIECTB PH HarpeBaHUH,
MOJIy4Y€HHUE 3TUJICHA U U3YYEHHUE €r0 CBOWCTB,
KaueCTBEHHBIE PEAKIIMH Ha aJIbJIETU/IbI, Kpaxmall,
YKCYCHYIO KHCIIOTY; IeHaTypaius OeJIKOB IIpU HarpeBaHUH,
I[BETHBIE PEAKIIMU OEJIKOB; COCTABIIATh PEAKIIMA HOHHOTO
oOMeHa, oIpeeNsaTh Cpey BOJAHBIX PacCTBOPOB,
KayeCcTBEHHbIE peaKkIuy Ha cynbdar-, kapOoHaT- U XJIOpU/I-
aHMOHBI, Ha KATUOH aMMOHMSI; pelIaTh
SKCIIEPUMEHTAJIbHBIE 331a4i 110 TeMaM «MeTaib» U
«Hemeranel») B COOTBETCTBUHU C MTPaBUIIaMU TEXHUKH
0€301acHOCTH NPU OOPAIIIEHNH C BELIECTBAMU U
1abopaTOpHBIM 000PYIOBAHUEM;, TPEICTABIISATh
pe3yabTaThl XMMUYECKOT0 3KCIIEpUMEHTa B (hopMe 3amucu
YpaBHEHUI COOTBETCTBYIOIIMX peakluii U GopMyIHpOBaTh
BBIBOJIbI HA OCHOBE ATHX PE3YJIbTATOB.




— OCYHIECTBJIATH IO3UTUBHOC CTPATCTUYCCKOC IIOBEACHHUE B
Pa3JIMYHBIX CUTYyallUAX, IIPOSABJIATH TBOPUYCCTBO U
B006pa)KeHI/Ie, OBITE HWHHUIINaTHBHBIM

OgBiaieHHe YHHBEPCAJIbHBIMH PeryJsiTUBHbIMHU
NefiCTBUAMU:

I') IPUHATHE Ce0s U APYTUX JIIOJAei:

— IPUHUMATh MOTUBBI U ApTYMEHTBI APYTHUX JIOJIeH TPU
aHaJIN3€ PE3YNbTATOB JIEATEIbHOCTH;

— MPU3HABaTh CBOE MPABO U MPaBO JAPYTUX JIIOJCH Ha
OIIINOKH;

— pa3BHUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3UIIUH
JIPYroro 4ejoBeKa;

OK-07. CopnelicTBOBaTh
COXPaHEHHUIO
OKpY>Karolleu cpebl,
pecypcocOepexeHuIo,
MIPUMEHSTH 3HaHUsI 00
W3MEHEHUHU KIIUMaTa,
TIPUHITHAITBI
OepeKIMBOTO
MIPOU3BOJICTBA,
3pHEKTUBHO
JIECTBOBAThH B
Ype3BBIYANHBIX
CUTYaITUAX

B o0Js1acTH 3K0/10rM4eCcKOro BOCIIUTAHUSA:

— c(hopMHUPOBAHHOCTH SKOJIOTUYECKOH KYIbTYPHI,
ITIOHUMaHUE BIIMSHAS COLMATIbHO-3KOHOMHYECKUX
IIPOLIECCOB HA COCTOSIHUE NPUPOJHON U COLMAIBHON
CpeJibl, 0CO3HAaHKE TTI00aIbHOrO XapaKTepa 3KOJIOrHYeCKUX
npobiewm;

— IUIAHUPOBAHME U OCYILECTBIICHUE JEHCTBUN B
OKpPY’KaIOILeH Cpezic Ha OCHOBE 3HAHUS (€€ YCTONYUBOTO
pa3BUTHUSA YEJIOBEYECTBA;

AKTUBHOE HEIPUATHUE IEUCTBUM, IPUHOCAIINX BPEX
OKpYKaroIlei cpese;

— YMEHHE IPOTHO3UPOBATh HEOIAronpusITHHIE
HKOJIOTUYECKHE MTOCIEACTBUS IPEAPUHAMAEMBIX
JIEMCTBUM, IIPEAOTBPALLATD UX;

— paclIMpeHne ONbITa AEATEIbHOCTH 3KOJIOTHYECKON
HaIIPaBJICHHOCTY;

— OBJIaZICHHE HaBbIKaMU y4eOHO-HMCCIIeA0BATEIbCKOM,
IIPOEKTHOM U COLMATIbHOM IEATEIbHOCTH.

— copMUPOBATH MPEIICTABICHHS: O XUMHUYECKOU
COCTAaBJISIFOLLEH €CTECTBEHHOHAYYHOM KapTUHBI MUPA, POJIU
XVUMHH B IO3HAHUU SBJICHUN TPUPOJIBI, B (HGOPMHPOBAHUHT
MBIIUICHUS] U KYJIbTYPbI JINYHOCTH, €€ (PYHKINOHATBHOM
TPaMOTHOCTH, HEOOXOIUMOM Il pEIIeHUsI TPAKTUYECKUX
3aJ1a4 U HKOJIOTMYECKU 000CHOBAHHOTO OTHOIIICHUS K
CBOEMY 37J0POBBIO M IPUPOIHOM CPEE;

— yMeTb COOI0AATh MpaBUiIa SKOJIOTHUECKU
11€J1ec000pa3HOTro MOBEACHUS B OBITY U TPYJOBOH
JIEATENBHOCTH B LIEJISIX COXPAHEHHUsI CBOETO 3710pOBbs U
OKPYKaIOIIEe MPUPOIHON CPE/Ibl; YUUTHIBATH OMTACHOCTh
BO3JECHCTBUS HA KUBBIE OPraHU3MBbI ONPEIEIICHHBIX
BEILIECTB, TOHMMAs CMBICJ TOKA3aTelIsd MPEIeIbHOM
JIOITYCTUMOW KOHUEHTPALIMU




2. CTPYKTYPA Y COJAEP KAHUE OBIIIEOBPA30OBATEJIBHOM

JAACHUITJINHBI «XUMMUSI»
2.1. O0beM QUCHUIIMHBI ¥ BBl Y4e0HOI padoThI
- Oo0beM B

Buj yueoHoii pa6oThl wacax
O0bem o0pa3oBaTeIbHON NPOrpaMMbl JHCHUIINHBI 72
B T.4.

OcHoBHOe coiep:KaHue 12
BT. 4..

TEOpETUIEeCKOe 00ydeHne 18
MPaKTUYECKHUE 3aHATHS 52
[IpomexyTouHAasi aTTecTALMA (3aUET C OI[CHKOI) 2




2.2. TeMaTn4yeCcKMil IJIAH U COAEPKAHME TUCIHUILIHHBI

HaumeHnoBanue O0bem | ®opmMupyembie
Coaeprxanue y4eOHOIro MaTepraia H NPaKTHYeCKUe 3aHATHSA
pa3/iesioB U TeM 4yacos KOMIIEeTeHIIH U
1 2 3 4
OcHoBHOE coep:KaHue 72
Pazgen 1. OcHOBBI cTPOEHUSI BelleCTBA 6
Tema 1.1. OcHoBHoOe coJep:kaHue 4 OK-01
CrpoeHue aToMOB
XUMHYECKIX Teopernueckoe o0yuenune 2
AJIEMEHTOB U . .
mpEpomA CoBpemeHHast Mofenb cTpoeHuss atoMa. CHMBOJIMYECKUN S3BIK XUMHUU. XUMHUYECKHM
MIeCKO casan |2 TEMEHT: OnekTpoHHas KoHpurypauus aroma. Knaccupukanus XMMHUYECKUX AJIEMEHTOB (s-,
p-, d-aeMenThI). BasileHTHBIE 3JIEKTPOHBI. BaleHTHOCTD. DICKTPOHHAS MPUPOIa XUMHUYCCKOM 2
CBSA3M. OJEKTPOOTPULATENBHOCTh. BuHIBl XUMHUYECKOW CBsI3U (KOBaJE€HTHAsl, HWOHHAasi,
MeTaJuIn4YecKas, BOJOPOIHAs) U CIIOCOOBI ee 00pa30BaHuUs
IIpakTnyeckne 3aHATHA 2
Pemenue 3agaHuii Ha MCMOJIB30BAHNE XMMHYECKON CMMBOJMKHA M Ha3BaHUM COEAMHEHUU IO
HOMEHKJIAType MEXIYyHApOJHOTO COI3a TEOPETHUYECKOM W MPUKIAJAHOM XUMUM U
TPUBUAIBHBIX HAa3BaHUU JUIS COCTABJICHHS XUMHUECKUX (POPMYNT ABYXaTOMHBIX COEIUHEHHIMA
(oxcuaoB, cynb(UI0B, THAPUIOB U T.II.) U IPYTMX HEOPTaHWYECKUX COEIMHEHUHN OTAENbHBIX 9
KJIaCCOB.
[IpakTHyeckue 3aJaHusg Ha YCTAHOBJIEHHE CBSI3M MEX]Y CTPOCHHEM aTOMOB XUMHYECKHX
JIIEMEHTOB M NEPUOAMYECKMM HW3MEHEHHEM CBOWCTB XMMHMUYECKHX DJJIEMEHTOB U HX
COEJIMHEHUI B COOTBETCTBUU C MOJ0XKEeHUEM [leprnonndeckoi CUCTEMBI.
Tema 1.2. OcHoBHOe coepkaHue 2 OK-01
[Tepunoamueckuit OK-02
3aKOH ¥ TabIuIa IIpakTHYeckne 3aHATHS 2
J.. MenneneeBa N
ITepuoanueckas cucrema xumuueckux sneMeHToB J[.M. MenaeneeBa. ®u3nueckuii CMbICIT 2
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ITepuoaunueckoro 3akoHa J[.11. MenneneeBa. 3akoHOMEPHOCTH U3MEHEHUS CBOWCTB
XUMHUYECKHUX AJIIEMEHTOB, 00pa3yeMbIX UMH MTPOCTHIX M CJIOKHBIX BEIIECTB B COOTBETCTBUU C
MOJI0KEHUEM XUMHUYECKOro 3jieMeHTa B [leprnoanueckoit cucreme. MUpOBO33pEHUECKOE U
Hay4yHoe 3HaueHue [lepuoanueckoro 3akona [[.1. Menneneena. [Ipornossr JI.11. Menaeneena.
OTKpBITHE HOBBIX XUMUYECKUX IJIEMEHTOB.

Pelienne npakTUKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3aJJaHUI HA XapaKTEpU3aIUIO0
XAMHYECKHUX DJIEMEHTOB «MeTa/uinueckue / HeMeTaLInYeCKUe CBOMCTBA,
3JIEKTPOOTPHULIATEIIBHOCTh XMMHUYECKUX 3JIEMEHTOB B COOTBETCTBUHM C X JIEKTPOHHBIM
CTPOEHUEM H MOJIOKEHHUEM B IIEPUOJUYECKON CUCTEME XUMUYECKHUX deMeHTOoB J[. .
MenneineeBa»

Pa3nen 2. Xumnueckue peakuuu 10
Tema 2.1. Tumsr OcHoBHOeE coep:kaHue 4 OK-01
XUMHYECKUX
peaxii Teopernuyeckoe o0yuenune 2
Knaccudukanus u TUIIBI XUMUYECKUX PEAKIUil C yuacTUEM HEOPTaHUYECKUX BEIECTB.
CocraBnieHue ypaBHEHUHN pPEeaKIuid COSAMHEHUS, Pa3JIOKEHUS, 3aMEeIlIeHUs], 0OMeHa, B T.4.
peaxIuii TOpeHus, OKHUCIEHUS—BOCCTAHOBIICHHUS.
YpaBHeHUs OKUCIIEHUSI—BOCCTaHOBNEeHUA. CTeneHb okuciaeHusi. OKUCIuTe b U 2
BOCCTaHOBUTENb. COCTaBICHNE U YPaBHUBAHUE OKHCIUTEIIbHO—BOCCTAHOBUTENBHBIX PEAKIIHIA
METOJIOM 3JICKTPOHHOTO Oananca. OKUCITUTETLHO—BOCCTAHOBUTEIBHBIC PEAKIIMH B TPUPOJIC,
MIPOU3BOJICTBEHHBIX MPOIIECCAX U KUZHEIACATEILHOCTH OpPTraHU3MOB
IIpakTnyeckne 3aHATHSA 2
KonnuecTBeHHble OTHOIICHUS B XUMHH. OCHOBHBIE KOJIMYECTBEHHBIC 3aKOHBI B XMMHUU H
pacueTsl M0 YPaBHCHHUSM XHUMHUYECKUX peakiuid. MoJib Kak eIWHUIA KOJIMYECTBA BEIICCTBA.
MornspHas mMacca. 3aKOHBI COXpaHEHHsI MacChl M JHEpPrud. 3aKoH ABoraapo. MOJSpHBIA 9
00beM Ta30B. OTHOCHTEIbHAs IUIOTHOCTh Ta30B. PacyeTsl MO ypaBHEHHSM XUMHYECKUX
peakiuil ¢ MCTIOJIb30BAaHUEM MACChl, 00beMa (HOpMaJbHBIE YCIIOBHS) Ta30B, KOJIUYECTBA
BEI[ECTBA
Tema 2.2. OcHoBHOe cogepkaHue 4 OK-01
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Onexrponutuyeckas | TeopeTuyeckoe odyueHnue 2 OK-04
JCcCOManus 1 -
AOHHELT 06MeH Teopus anexkrponutuyeckoil nuccouuanuu. MoHbl. DNeKTpOIUThI, HEAIEKTPOIUTHL. Peakiuu
uoHHOro oomena. CocTaBlieHHE peakuii HOHHOTO OOMEHa ITyTeM COCTABJICHHUS X TOJHBIX U 5
COKpAILIEHHBIX HOHHBIX ypaBHEHUH. KHUCIOTHO—OCHOBHBIE peakiiy. 3alaHusl Ha COCTaBJICHUE
WOHHBIX PEaKLUU
IIpakTHyeckue 3aHATHSA 2
Knaccugukarus XuMHUECKUX peakiuii (M0 cOCTaBy U KOJUYECTBY UCXOIHBIX H
oOpasyromuxcs BeuecTs). [Ipu3Haku XuMUUecKuX peakuuii. 3alaHusl Ha COCTaBJICHUE 2
MOHHBIX pEaKIHil
KonTpoabsnas
CtpoeHue BelecTBa U XUMUYECKUE PEAKIINU 2
padora 1
Pa3nen 3. CTpoeHne U CBOICTBA HEOPraHMYECKUX BelIECTB 12
Tema 3.1. OcHoBHOE co/lep:KaHue 4 OK-01
Knaccudukanms, OK-02
HOMEHKJIATypa I Teopernyeckoe o0yuenue 2
CTpOCHHE .
[Tpeamer Heoprannueckoit xumuu. Knaccudukanus Heoprannyeckux BemecTs. [Ipocteie n
HEOpraHMYeCKUX
p cl0XkHbIE BemiecTBa. OCHOBHBIE KJIAcChl CI0KHBIX BELIECTB (OKCHIbI, THIPOKCH/IbI, KUCIIOTBHI,
BEIIECTB
B coiu). B3auMocBs3b HEOPraHUYECKUX BELIeCTB. ArperaTHble COCTOSIHUS BEILIECTBA.
Kpucrannnueckue n amop¢Hsble BemecTBa. THUIBI KPUCTAUIMYECKUX PEIIETOK (aTOMHas, 2
MOJIEKYJIsIpHasi, HOHHAs, METAIIINYecKas). 3aBUCUMOCTh (PU3NUECKUX CBOIMCTB BEIIECTBA OT
TUIA KPUCTAJUIMYECKOM pelieTku. 3aBUCUMOCTh XUMUYECKOW aKTUBHOCTH BEILIECTB OT BUJIA
XUMHUYECKOH CBSI3U M TUMA KPUCTATNYECKOH pemeTku. [IpuunHbpl MHOrooOpasus BeIiecTB
IIpakTnyeckune 3aHATHSA 2
HomeHnknarypa HeOpraHMYeCcKuX BEIIeCTB: HA3BaHUE BEIIECTBA UCXO/S U3 UX XUMHUYECKON
(bopMyIIBI UM COCTaBICHHE XUMUYECKOH (POPMYJIBI HCXOMS U3 Ha3BaHUS BEILIECTBA O 9

mexayHapoanoi (MIOITAK) win TpuBHanbHOM HOMEHKIATYE.
Pemenne mnpakTHuYecKMX 3aJaHUN MO KiIacCU(UKALUM, HOMEHKJIAType U XUMHUYECKUM
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dopMynaM HEOpPraHMYECKUX BELIECTB PA3UYHBIX KJIAcCOB (yrapHbId Ta3, YIJIEKHCIBINA Tas,
aMMUaK, ramieHas W3BeCTb, HeETalleHash M3BECTh, NUTHhEBAs COJAa W APYIHMX): Ha3blBaTh U
COCTaBJIATH (POPMYIIBI XUMHUYECKUX BEUIECTB, ONPEEIIATh MPUHAIEKHOCTH K KJIAcCy.
Hcrounnku xuMudeckoi nHpopMaruu (CpecTB MaccoBoi nHpopmManmu, cetb uTepHeT n
npyrue). Ilouck napopmManuu no Ha3BaHUAM, HASHTU(DUKATOpAM, CTPYKTYPHBIM (hopMynam

Tema 3.2. ®usuko- | OcHOBHOE coep:kaHue OK-01
XUMHUYECKHE OK-02
CBONCTBA Teopernueckoe o0yueHue
HEOPraHmHcckux Metamisl. O6mue ¢u3ndecKue U XUMHUYECKHe CBOMcTBa MeTauioB. CHOCOOBI MONTY4YEeHHUS.
Betects 3HavueHHEe METAUIOB W HEMETAUIOB B TMPUPOJAE U >KU3HEACITEIBHOCTA YeENOBEKa U

opranu3mMoB. Koppo3us MeTalioB: BUABI KOPPO3HH, CIIOCOOBI 3alIUTHI METAIIOB OT KOPPO3UHU

Hemeramner. O0mue ¢pusnueckne u XMMHYSCKHUE CBOMCTBA HEMETAIIOB. THIIHMYHBIC CBOWMCTBA

HemetauioB [V— VII rpynn. Knaccudukauuss 1 HOMEHKIIaTypa COEAMHEHHMI HEMETAlJIOB.

KpyroBopoTsl OMOTE€HHBIX 3JIEMEHTOB B IPUPOIE

XUMHYECKUE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTraHMYECKHUX BEIIECTB (OKCHIOB,

TUPOKCUIOB, KUCIIOT, COJNEH U Ap.). 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB IIPOCTHIX

BEILECTB, BOJOPOJAHBIX COEIMHEHH, BBICHIUX OKCHJIOB U TUAPOKCH]IOB

IIpakTHYeckne 3aHATHS

CocraBrieHHe YpaBHEHMM XHWMHUYECKHMX pEaKIUid C Yy4acTHeM TPOCTBIX M CIIOXKHBIX

HEOPraHWYECKUX BELIECTB: METAUIOB M HEMETAUIOB; OKCHJIOB META/UIOB, HEMETAUIOB W

aM(}OTEepHBIX JIEMEHTOB; HEOPTAaHUYECKUX KHUCIIOT, OCHOBAaHUHN U aM(pOTEPHBIX THAPOKCUJIOB;

HEOPraHWYECKHUX COJIEH, XapaKTEPU3YIOLIUX UX CBOMCTBA.

Pemienne mnpakTUKO—OPUEHTUPOBAHHBIX TEOPETUUYECKUX 3aJaHUM Ha CBOWMCTBA, COCTaB,

noslyueHue U 0e30MacHOe UCIOIb30BAaHUE BAKHEHIINX HEOPTaHMYECKHUX BEIECTB B OBITY U

MPAKTUYECKOU JIESITELHOCTH YEJIOBEKA
Tema 3.3. OcHoBHOe coiep:KkaHue OK-01
WNnentudukanus OK-02
HEOPTaHUIECKUX IIpakTHYeckue 3aHATHS OK-04
BEILIECTB

I/IIICHTI/I(I)I/IKaI_II/IH HCOPraHN4YCCKUX BCHICCTB. Pemienne 3amad Mo XMMHYECKHM CBOMCTBaM
MCTAJIJIOB W HEMCETAJJIOB, IO PACIO3HABAHUIO W IIOJIYUCHHUIO COCIMHECHHI METaJNIOB W
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HEMETAJUIOB.

WnenTudukanyss HEOPraHMYECKUX BELIECTB C HCIOJb30BAHUEM HX (PU3MKO—XMMUYECKHX
CBOWCTB, XapaKTepHBIX KayeCTBEHHBIX peakiuii. KadecTBeHHble peakuuu Ha Cyinbdar—,
KapOOHAT— U XJIOPUI—AHUOHBI, HA KATUOH aMMOHUS

KonTpoibHasn .
CBoiiCTBa HEOPraHUYECKUX BELIECTB 2

padora 2

Pa3nen 4. CTpoeHue U CBOMCTBA OPraHUYeCcKHX BelllecTB 30

Tema 4.1. OcHoBHOe coep:kaHue 4 OK-01

Knaccudukanus,

CTpOEHHE 1 Teopernyeckoe o0yuenue 2

HOMCHKIATypa IlosiBneHne 1 pa3BUTHE OPTaHUYECKONM XUMUU KaK Hayku. [IpenMer opraHnyeckoi XuMuu.

OPTaHHHeCKiX MecTo 1 3HaUeHUE OPraHNYECKON XUMHUH B CUCTEME €CTECTBEHHBIX HayK.

petects XVUMHUYECKOE CTPOEHHE KaK IOpAJOK COEIMHEHUS AaTOMOB B MOJIEKYJI€ COIJIACHO UX
BAJICHTHOCTH. (OCHOBHBIE TOJIO)KEHUSI TEOPUM XHUMHUUYECKOIO CTPOEHUS OPTraHUYeCKHX
coenuaeHnit A.M. bytiepoBa. YTiepoaHbIi CKelleT OpraHuYeCKOd MOJIEKYJIbl. 3aBUCUMOCTh
CBOMCTB BEIIECTB OT XMMHUYECKOIO CTPOEHUS MOJIEKYJI. MI30Mepus u n30MepHI. 2
[TonsiTue o ¢pyHkMoHanbHOU rpynne. Pagukan. [IpuHuIunel kiaccupuKanuyu opraHU4YeCKUX
coequHeHn. MexyHapoHasi HOMEHKJIATypa M NPUHLMIIBI HOMEHKJIATYphl OpraHMYECKHX
coenuHeHuil. IloHsTe 00 a30TCOAEpKAUX COCNUHEHMSIX, OWOJIOTHYECKH aKTHUBHBIX
BelecTBax (yriieBojax, J>KUpax, OelKax M Jp.), BBICOKOMOJIEKYJISPHBIX COEIMHEHMSAX
(MOHOMeEp, MOJIUMEpP, CTPYKTYPHOE 3BEHO)
IIpakTnyeckue 3aHATHSA 2
Homenknarypa  opraHM4ecKMX  COEQUHEHMM  OTAEIbHBIX  KJIACCOB  (HACBILLEHHBIE,
HEHACBIIIEHHbIE U apOMaTHYeCKHE€ YIJIEBOAOPOJbl, CIIUPTHI, (PEHONBI, albJAETHAbl, KETOHBI,
KapOOHOBBIE KHCIOTHI U Jp.) CocTaBieHnEe MOJHBIX M COKPAIEHHBIX CTPYKTYPHBIX (opmyt
OpraHMYECKUX BELIECTB OTJENbHBIX KJIACCOB, UCIOJIb3Ys UX Ha3BaHMs MO CUCTEMaTHYECKON U 2

TPUBHAIBHOI HOMEHKJIAType (3TUJIEH, alleTHIIEeH, MIMIEepuH, heHon, popManbaerus, ykcycHas
KHcaoTa, ruuuH). Pacuersl mpocteiimeil popMysabl OpraHUYecKO MOJIEKYJbl, UCXOIs M3
AJIEMEHTHOTO cocTaBa (B %)
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Tema 4.2. CBoiicTBa
OpTraHUYECKHUX
COCTUHEHUN

OcHoBHoOe coepkaHue

18

Teopernueckoe o0yueHue

OU3NKO-XMMHUYECKME  CBOMCTBA  OPraHMYECKMX  COEJUHEHUH  OTHENbHBIX  KJIACCOB
(ocobeHHOCTH KITacCU(HUKAIMM M HOMEHKJIATyphl BHYTPHU Kjacca; TOMOJIOTUYECKUU psl U
obmas Qopmyna; u3oMepus; (U3NYECKUE CBOMCTBA; XUMHUYECKHE CBOWCTBA; CHOCOOBI
HOJIyYEHUs):

— TpeAebHbIE YIIIEBOJOPOb! (ajKaHbl M IMKJIOAIKaHbl). ['OopeHHe MeTaHa Kak OJMH M3
OCHOBHBIX MCTOYHMKOB TE€IUIa B IPOMBILUIEHHOCTH U ObITy. CBOHCTBa NIPUPOJIHBIX
YIJI€BOAOPOAOB, HAX0XK/IEHUE B IPUPO/IE U IPUMEHEHUE AJIKAaHOB;

— HenpeJienbHble (AJIKEHbI, AJIKUHBI U aJKaJUEeHbl) U apOMaTHYECKHUE YIiIeBoAOposl. ['opeHue
alleTUIeHa KaKk MCTOYHUK BBICOKOTEMIIEPATYpPHOI'O INIAMEHHU AJISl CBAPKU U PE3KU METaJIIOB

— KHCJIOPOACOAEPKAIINE COeNUHEHHs (CTUPTHI M (EHOJbI, KapOOHOBBIE KUCIOTHI U A(UPHI,
IBJETUABl U KETOHBI, JKUpbI, yriieBojbl). [IpakTHueckoe NpPUMEHEHUE STUICHIIHMKOJI,
raunepuHa, ¢enona. [Ipuvenenue Gopmanbaernaa, aneTaabIeTrHuAa, YKCYCHOM KHCIOTHI.
MbL1a Kak coJIM BBICIINX KApOOHOBBIX KUCJIOT. MorolI1e CBOWCTBA MbLIa

— a30TcojepKallue COeAMHEHUs (aMMHBI U aMUHOKHCIIOTHI, Oenku). BbicokoMounekysipHbie
COEMHEHUS (CUHTETHYEeCKHE U OMOJIOTHUYEeCKU—aKTUBHbIE). MOHOMED, OIUMED, CTPYKTYPHOE
3BeHO. [lonmmmepu3anus 3TuiIeHa Kak OCHOBHOE HAIPaBJIEHUE €r0 UCIIOIb30BaHUs.
I'eneTnyeckas CBS3b MEXAY KJIaCCAMHU OPraHMYECKUX COCIUHEHUM

IIpakTHYecKkue 3aHATHA

16

CBoiicTBa OpraHNYECKUX COEIMHEHUH OTIENIbHBIX KJIACCOB (TpUBHAJIbHAS U MEXIyHapOAHas
HOMEHKJIaTypa, XMMHMUYECKHE CBOICTBa, CIOCOOBI MOJY4YEHHMsI): MpeAesbHble (alKaHbl U
LUKJIOAIKAHbI), HeNpeAeibHble (QJKEHbl, aJIKUHBI W aJKaJWEHbl) U apoMaTHYeCcKHe
YII€BOOPOAbI, CIUPTHI U (EHOJIbI, KapOOHOBBIE KUCIOTHI M 3(QUPbI, adbJAETHAbl U KETOHBI,
aMUHBl M aMHUHOKHCJIOTBI, BBICOKOMOJIEKYJISIDHBIE COEIMHEHUSA. 3aJaHMs Ha COCTAaBJICHUE
YpaBHEHUH XMMHMUYECKHUX pEeakUUid C y4acTHMEeM OpraHMYeCKHX BEIIECTB Ha OCHOBAaHUU MX
COCTaBa U CTPOCHMS

CocraBneHue cxeM peakuui (B TOM 4HCJIE€ MO NPEIOKEHHBIM ILIETIOYKaM IPEBpPALICHHIT),
XapaKTEpU3YIOIINX XUMHUUYECKUE CBOWCTBA OPraHMUYECKUX COEAMHEHUN OTIENIBHBIX KJIACCOB,
CcrocoObl UX TMONY4YEHHUS U Ha3BaHHE OPraHMYEeCKHX COEIMHEHUN IO TPUBHAIBHON WU

OK-01
OK-02
OK-04
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MEX1yHapOJIHON CUCTEMaTUYECKOW HOMEHKIIATYPE.
Pemienne npakTUKO-OpUEHTUPOBAHHBIX TEOPETHUECKUX 3a/laHMM Ha CBOMCTBAa OPraHUYECKUX
COEIMHEHUH OTAENBHBIX KJIacCOB

Tema 4.3. OcHoBHOE coJepKaHue OK-01
Wnentudukamus OK-02
OpraHHYecKuX Teopernueckoe o0yueHue OK-04
BCIIECTB, HX buooprannueckue coenuHeHus. [IpumeHeHne u  Ouojoruuyeckas pojib  YIJIEBOJAOB.
SHATCHHC 1 OxucneHue yrieBoJOB — MCTOUYHUK SHEPrUM KUBBIX OpraHu3moB. OOjacTu NpUMEHEHUs
HPUMCHCHHC B amMMHOKuUCIOT. [IpeBpatenus OenkoB Muiy B opranu3me. buonorndeckue pyHkuun 6eIKoB.
ObITOBOI 1 . | buonornueckue ¢GyHKIMKM KUPOB. PoOJb OpraHMYEcKOd XUMHH B pEHICHUH Mpodiem
HMPOMSBOACTBCHHON | 111 0ot GesonacHocTH
JEATEIIBHOCTH
1CJIOBEKa I[IpakTHYeckne 3aHATHS
Poub oprannveckoil XuMHUM B PEIICHUH MPOOIIEM SHEPTeTHUECKONW OE30MTaCHOCTH, B Pa3BUTHUH
MEIUIUHBI, CO3/JaHNU HOBBIX MAaTE€pUaIOB, HOBBIX HCTOYHUKOB SHEPIUH (aJIbTEPHATUBHBIE
MCTOYHUKHU dHEeprun). OnacHOCTh BO3ACHCTBUSI HA )KUBbIE OPIaHU3Mbl OPTaHUUECKUX BEIIECTB
OTJENIBHBIX KJIACCOB (YIJI€BOJIOPO/IbI, CIIUPTHI, (DEHOIIBI, XJIOPOPraHMYECKUE TPOU3BOIHBIE,
aJbJIETUIbI U JIp.), CMBICII [TOKA3aTeNs MPEAESIbHO TOMYCTUMONW KOHIEHTPALUU
Nnentuduxanuss opraHMuecKuX COCIUHEHHM OTAENbHBIX KJIACCOB (Ha MpUMEpE albAErHI0B,
KpaxMajyia, YKCyCHOM KHCIIOTBI, O€JIKOB M T.I.) C HUCHOJb30BAHUEM HX (DPU3MKO-XMMUYECKUX
CBOMCTB M XapaKTEpHBIX KauyeCTBEHHBIX peakiuil. JleHaTypanus Oeika HpuU HarpeBaHHM.
[IBeTHble peakiuu OenKkoB. BO3HMKHOBEHHE AaHAJIMTUYECKOTO CHTHAlA C TOYKU 3pEHHS
XUMUYECKHX TIPOLECCOB TPH IPOTEKAaHWM KAYECTBEHHOM pEaKIUH, I03BOJISIOIIEH
UICHTU(PHUIUPOBATH NPEATI0KEHHbIE OPraHNYEeCKHE BEIIECTBA
Kourpoannas CrtpyKTypa 1 CBOICTBA OPraHNYECKUX BELLECTB
pabdora 3
Pa3nes 5. Kunernueckne 1 TepMOAMHAMHUYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUSI XUMHUYECKUX PeaKIui
CkopocTb OcHoBHOe coepkaHue OK-01
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XUMUYECKHUX
peaKkIui.
XuMu4eckoe
paBHOBECHE

TeopeaneCKoe oﬁyqe}me

CKopocTh peakliid, €€ 3aBHUCHUMOCTh OT pa3IUYHbIX (PAKTOPOB: MPHUPOJIbI pPearHpyroIIux
BELIECTB, KOHLEHTPALUU PEArupyOUIMX BEUIECTB, TEMIIEPATYpbl M IUIOLIAAM PEaKIUOHHON
noBepxHOCTU. TeruioBble 3(G(EKTbl XUMUYECKMX peakuuid. DK30— M JHJIOTEPMUYECKUE,
peaxkuu.

OO6patumocTh peakiuil. XUMHUECKOE paBHOBECHE U €r0 CMEILEHHUE MOJ] IeUCTBUEM Pa3IMYHBIX
(dakTOpOB (KOHIIEHTPALMS PEAreHTOB MM IPOJYKTOB PEaKIMH, JaBlIEeHHE, TeMIepaTypa) A
CO3/IaHUSI ONTHUMAJIbHBIX YCIOBHM MPOTEeKaHUs XUMHUeckux nporeccoB. [Ipunnumn Jle [llarenne

OK-02

IIpakTHYeckne 3aHATHS OK-01
OK-02
Pemennie mNpakTUKO-OpMEHTUPOBAHHBIX 3a/JaHUil Ha aHaiuu3 (PAKTOpPOB, BIMSIOMIMX Ha
W3MEHEHHE CKOPOCTH XUMUYIECKOW PEaKInu, B T.4. C TIO3UIIMIA SKOJIOTHIECKH IIeJIECO00pa3HOTO
MOBEICHUA B OBITY U TPYIOBOW JAEATEIBHOCTH B LEISIX COXPaHEHHUS CBOEro 3J0POBbs U
OKpY>Karolle MPUPOTHON CPEIbI.
Pemennie npakTUKO-OpUEHTUPOBAHHBIX 3aJaHuii Ha mpuMmeHneHue npunuumna Jle larense ans
HAXOXJICHUS HAIpPaBJICHUS CMEIICHUS PAaBHOBECHS XUMUYECKOW PEaKIMK U aHau3 (PaKTOpOB,
BIIUSIONINX HA CMEIEHUE XUMUYECKOTO PAaBHOBECHS
Pa3nes 6. PacTBopbl
ITonsarue o OcHoBHOE coep:kaHue OK-01
pacTBOpax OK-02
IMpakTHyeckue 3aHATHS OK-04

PactBopenne kak Qusnko-xumuueckui mpouecc. PactBopbl. CrocoObl NpUTOTOBIECHUS
pactBopoB. PactBopumocTh. MaccoBast 10 pacTBOPEHHOIO BemecTBa. CMBICH MOKa3aTels
NpelebHO JOMYCTUMOM KOHIEHTPAallMd U €ro HCHOJIb30BaHUE B OLIEHKE 3KOJOTHYECKON
0€30MaCHOCTH.

[TpaBuiia 5KOJIOTHMYECKH I1€J1eCO00pa3HOro MOBEJACHHUS B OBITY U TPYAOBOM NEATEIBHOCTH B
LEISIX COXPAHEHHWs CBOETO 3[0pOBbS U OKPYXAKOUIEH NPHUPOIHON Cpedbl; ONAacHOCTh
BO3/ICIICTBUS Ha KUBbIE OPraHU3MBbI OIPEJIETICHHBIX BELIECTB.

Pemenne mpakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 33JaHUl HA PACTBOPHI, MUCIOJIb3YEMBIE B
OBITOBOM W NMPOM3BOACTBEHHOH N€ATENIbHOCTH 4elloBeKa. PerleHue 3ajauy Ha MPUTOTOBIICHUE
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pacTBOpPOB 3aJaHHOM (MaccoBoM, %) KOHLEHTpauuu (C HPaKTUKO-OPUEHTUPOBAHHBIMU
BOIIPOCAMH) U OTIPEICIICHHIE CPE/Ibl BOJHBIX PACTBOPOB.

Pa3znen 7. Xumusa B

6LITy H Hp0H3BOHCTBeHHOﬁ ACATCJIbHOCTH Y€JI0BCKA

XuMmus B ObITY U

OcHoBHOe coaepkaHue

HpOHSBOI{CTBCHHOﬁ
JACATCIIBHOCTH

HpaRTn'{ecmle 3aHATHUSA

YCI0BCKa

Hogelime noCTUXEHUS XUMUYECKONM HAYKM U XUMHUYECKOM TEXHOJOruu. Poip Xxumuu B
00€CIIeUeHUH SKOJOTUYECKOM, DHHEPreTHYECKOM U TMHINEBOM Oe30MacHOCTH, pa3BUTUHU
MeaunuHbl. [IpaBuna norcka u aHaan3a XUMHYECKON HHGOPMAIIUU U3 PA3IMYHBIX UCTOYHUKOB
(HayuyHast u yueOHO-Hay4YHas JTUTEpaTypa, CpeJcTBa MaccoBor nHpopmaruu, cetb UHTEepHET).
[louck m aHanmM3 KEMCOB O MPUMEHEHHM XMMHYECKUX BEIIECTB M TEXHOJIOTHMH C Yy4YeTOM
Oynymeii mnpodeccCHOHANBHONH JIEATEIBHOCTH [0 TEeMaM: BaXKHCWIINE CTPOUTEIHHBIC
Marepuaibl, KOHCTPYKLMOHHBIE MaTepuaibl, KpPacKH, CTEKJIO, KEpaMHKa, MaTepuaibl s
AJIEKTPOHMKHU, HAHOMATEPUAJIbl, TEKCTHJIbHBIC BOJIOKHA, HICTOYHUKH YHEPTHUHU, OPraHUYECKUE U
MUHEpAJIbHBIEC yI0OpEHUS, IEKAPCTBEHHBIE BEIIECTBA, OBITOBAS XUMHUSI.

3amura: IlpeacraBineHue pe3ynbTaTOB pEIICHUS KeHcoB B (opmMe MHHH-AOKIANa C
[pe3eHTalnen

OK-01
OK-02
OK-04
OK-07

IIpome:xxyTouHasi aTTecTanus Mo JUCHHUIIMHE (3a4eT ¢ OLeHKOI)

Bcero

72
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3. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMSI
OBIIEOBPA3OBATEJIbHOU JUCHUIIJIMHbI

KouTpoinb u oneHka pe3ynbTaToB OOY4YEeHMs] OCYIIECTBIISIETCS IpEnojiaBaTeieM B
npolecce MPOBEACHUS MNPAKTUYECKUX 3aHSITUM, TECTUPOBAHUS, a TaKKe BBINOIHEHUS
o0y4JaloImuMUCs HWHAUBUAYAIbHBIX 3alaHuil. Pe3ynpTaThl 00ydeHHs] OIpenessioT, YTo
oOyyaronuecss JIOJDKHBI 3HATh, MOHUMATh W JIEMOHCTPUPOBATH IO 3aBEPIICHUM HU3YYCHUS
JUCIUTUIAHBI.

Jiis hopMupOBaHUSI, KOHTPOJISA ¥ OIIEHKH PE3YJIbTATOB OCBOCHHS YU€OHOU JNUCIIUTLIMHBI
UCIIOJIB3YETCSI CUCTEMA OLIEHOUHBIX MEPOIPUSATHI, MPECTABIIAIONMIAsA COO0ON KOMILJIEKC YUeOHBIX
MEPOIPHSITHIA, COTJIACOBAHHBIX C pe3ylIbTaTaMU OOydYeHHUS M C(POPMYITHUPOBAHHBIX C Y4ETOM
dI'oC COO  (mpeametrHele  pe3yabTrarbl mo  auciumumHe) u  OIOC  CIIO.
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Ne OK Monyas/Pa3nen/Tema Pe3ysnbTaTr 00yyeHus Tunbl OEeHOYHBIX MEPONIPUATHIA
| | OcHoBHOe conepxxanmne
1 Pa3znen 1. OcHoBBI DopmMyIMpoOBaTh 0a30BbIe
CTPOEHMS BellecTBa NOHATHSA U 32aKOHbI XUMHH
1.1 | OK-01 |Ctpoenue aTomOB CocTaBisTh XUMHUYECKHE 1. Tect «CTpoeHue aTOMOB XUMHUYECKUX 3JIEMEHTOB U IIPUPOJIA
XUMHUYECKHX 3JIEMEHTOB |(HhOpMYJIbl COEAMHEHUH B XUMHUYECKOHN CBSI3N».
U IPUPOJIa XUMUYECKON |COOTBETCTBUU CO CTENEHBIO (2. 3a7jaul HA COCTaBICHUE XUMUYECKUX (POPMYJI ABYXaTOMHBIX
CBSI3U OKHCIICHUS] XUMUYECKHX coeMHEHU (OKCUJIOB, CYIb(HI0B, TUIAPHUIOB U T.I1.).
AIIEMEHTOB, UCXOJIS U3 3. 3agaHus Ha UCMIOJIB30BAHNE XUMHUECKOW CUMBOJIMKHI U HAa3BAaHHUH
BAJIEHTHOCTH U COEZMHEHUI 110 HOMEHKJIAType MEKIYHApOIHOr0 COr03a
AIIEKTPOOTPHIIATEIILHOCTH | TEOPETUYECKON U NMPUKIIaTHOW XUMUHU U TPUBUAIBHBIX Ha3BaHUN /IS
COCTaBJICHUS] XUMHUYECKUX (POPMYJI IBYXaTOMHBIX COETUHEHUN
(oxkcu10B, CynbQUA0B, TUAPUIOB U T.I1.) U APYTUX HEOPTAaHUYECKUX
COEJMHEHUH OT/IENbHBIX KIaCCOB
1.2 | OK-01 (Ileproamueckuii 3aKoH U | XapaKTepr30BaTh 1. Tect «MeTamnuueckue / HeMETaUIMUYECKHUE CBOICTBA,
OK-02 |rabmuua JI.W. XMMUYECKHE DJIEMEHTBI B |3JIEKTPOOTPHULIATENIEHOCTh M CPOACTBO K IJEKTPOHY XMMHUYECKHX
Menneneena COOTBETCTBUU C UX 3JIEMEHTOB B COOTBETCTBHE C UX JIEKTPOHHBIM CTPOEHUEM U

MIOJIO)KEHHUEM B
MIEPUOTUUECKON CUCTEME
XUMHUYECKHX DJIEMEHTOB
J.1. MenneneeBa

MOJIOKEHUEM B MEPUOIUUYECKON CUCTEME XUMUYECKUX AieMeHToB J[. M.
MenpaeneeBay.

2. IlpakTyeckue 3a/laHus Ha YCTAaHOBJIEHHE CBSI3M MEXK]ly CTPOEHUEM
ATOMOB XUMHNYCCKHUX 3JICMCHTOB U HepI/IOI[I/ILIGCKI/IM N3MCHCHUECM
CBOMCTB XMMHYECKHUX DJIEMEHTOB M UX COSAUHCHUM B COOTBETCTBUH C
nonoxxenueM [leprnonnueckoit cucreme.

3. IIpakTHKO-OpUEHTUPOBAHHBIE TEOPETUUECKHUE 3aJaHUS Ha
XapaKkTepPU3alUI0 XUMHUECKUX JIEMEHTOB: «MeTtammndyeckue /
HEMETAJUTMYECKUE CBOMCTBA, DJIEKTPOOTPHUIIATEIIBHOCTD U CPOJICTBO K
3JEKTPOHY XMMUYECKUX 3JIEMEHTOB B COOTBETCTBUE C UX IJIEKTPOHHBIM
CTpOGHI/IeM U ITOJIOKCHUEM B H@pHO)IPI‘—ICCKOﬁ CUCTCMEC XUMHUYCCKUX
anemenToB .M. Menneneepay
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Ne OK Moayas/Pa3nen/Tema Pe3yabTar 00yueHus Tunbl OHEHOYHbIX MEPONIPUATHIA
2 Paznen 2. Xumunueckue [Xapaxkrepu3oBath THnbl |KoHTpoJbHasi padora
peakuuu XHMHUYECKHX peakumii «CTpoeHue BelecTBa M XUMHYECKHE PeaKINIy
2.1 | OK-01 |Tunel XUMHYECKUX CocTaBisTh peakuu 1. 3ajaun Ha cocTaBeHUE YPaBHEHUN peaKIIvii:
OK-04 |peakumii COCIIMHEHUS, PA3JIOKEHUS, |— COSAMHCHHUS, 3aMEIIICHUS, PAa3JIO’KEHHUs, OOMEHa,
o0OMeHa, 3aMelleHus, — OKHCIUTENHHO—BOCCTAHOBUTEIBHBIX PEAKIIUMA C UCITOIH30BAHUEM
OKHCIIUTEIBEHO— MeTOoa 3JEKTPOHHOTO OaaHca.
BOCCTAaHOBHUTECIIbHEIC 2. 3aga4yn Ha pacyeT MacCChl BEIIECTBA HJIM 00bEMa ra30B 1o
peakiuu U3BECTHOMY KOJIMUECTBY BEIECTBA, MACcCe WIH 00BEMY OJTHOTO U3
YUYaCTBYIOIIMX B PEAKINH BEIIECTB; pacyE&Thl Macchl (00bEMa,
KOJIMYECTBA BEILIECTBA) MPOAYKTOB PEAKIIMU, €CIIA OJIHO U3 BEIIECTB
UMeEeT IPUMECH
2.2 DIIEKTPOJIUTHYECKAS CocTraBiATh ypaBHEHUS 1. 3aganus Ha cOCTaBlIEHUE MOJIEKYJISIPHBIX M HOHHBIX PEAKIIHil C

JACCOLMALINS U HOHHBINA
o0MeH

XUMHYCCKUX PCAKINHN
HOHHOI'0 OOMeHa ¢
Y4aCTUEM HECOPTaHUYCCKUX
BCIICCTB

Y4aCTHUEM KHCIIOT, OCHOBAHUM U COJIEH, YCTAHOBJICHUE U3MEHECHHUS
KUCJIOTHOCTH CPEJIbl
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Ne OK Mopnyas/Paznen/Tema PesyabTaT 00yuenust THIbI OLlEeHOYHBIX MEPONPUATHI
3 Pasznen 3. Crpoenne u  |[HMcciaenoBarhb crpoenue u | KonTrposabHasi padora
CBOliCTBA cBoiicTBa Heoprannyecknx |«CBoiCTBa HEOPraHNYECKHUX BeLIeCTB)
HEOpPraHu4ecKMuX BeLeCTB
BellecTB
3.1 | OK-01 |Knaccudukarnmus, Knaccudumnuponars 1. Tect «<HomeHkIaTypa U Ha3BaHUE HEOPTAaHUIECKUX BEIICCTB
HOMEHKJIATypa u HEOPTraHUYECKUE BEIIECTBA B|UCXOAS U3 UX XUMUYECKOH (POPMYIIBI MIIH COCTaBICHUE XUMHUECKON
CTPOEHHUE COOTBETCTBUU C UX (dbopMyIIbI HCXO/I U3 HAa3BaHMSI BEILIECTBA 10 MEXAYHAPOAHON WIIH
HEOpPraHUYECKUX BEIIECTB [CTPOCHUEM TPUBUAIBHON HOMEHKJIATYPE».
2. 3ajaum Ha pacyeT MaccOBOH J10J11 (Macchl) XUMUYECKOTO 3IEMEHTA
(coenuHeHUs) B MOJIEKyIie (CMeCH).
3. [IpakTrdeckue 3a1aHus M0 KIACCU(PUKAIIMN, HOMEHKIIATYpe U
XUMHUYECKUM (HOpMyJIaM HEOPTaHHMUECKUX BEIIECTB Pa3IMUHBIX
KJIACCOB.
4. IlpakTHuecKkue 3aJlaHus Ha ONPEIeICHUEe XUMUYECKON aKTUBHOCTH
BELIECTB B 3aBUCUMOCTH BHJIa XUMUYECKOU CBS3U U TUIIA
KPUCTAJITIMYECKON PELIETKU
3.2 | OK-01 |®Pusuko-xuMuIecKHue VYcraHaBIuBaTh 1. Tect «OCOOEHHOCTH XUMHYECKHUX CBONCTB OKCHIOB, KMCJIOT,
OK-02 |[cBoiicTBa 3aBUCUMOCTh (PU3UKO- OCHOBaHMH, aM(POTEPHBIX THIPOKCUIIOB U COJIEI.
HEOpPraHMYECKUX BEIIECTB | XUMUYECKUX CBONCTB 2. 3ajiaHus Ha COCTaBJIEHHE YPaBHEHUN XUMHUECKUX pPEaKLUi ¢
HEOPraHWYECKUX BEIIECTB  |y4acCTHEM IIPOCTBIX U CIOKHBIX HEOPTAaHUYECKUX BEIECTB: OKCHIOB
OT CTPOEHUS aTOMOB U METaJIJIOB, HEMETAJIJIOB U aM()OTEPHBIX AJIEMEHTOB; HEOPTaHUYECKUX
MOJIEKYJI, & TAKXK€E THTIA KHCJIOT, OCHOBaHUH U aM()OTEPHBIX T'MJIPOKCHI0B, HEOPIraHUYECKUX
KPUCTAITINYECKON PEIIETKU |COJel, XapaKTepU3yIOIIHUX UX CBOMCTBA U CIIOCOOBI MOJTyUEHUSI.
3. IIpakTMKO-OPHEHTHPOBAHHBIE TEOPETUUECKHUE 3a/1aHNS HA CBOMCTBA
U TIOJTy4eHHE HEOPraHNYEeCKUX BEIIECTB
3.3 | OK-01 |UpenTHduKamms HccnenoBats kauecTBeHHBIE | 1. [IpakTHKO-OpHEHTHPOBAHHBIE 3aJjaHUS IO COCTABIICHUIO
OK-02 |HeopraHMuecKUX BEIIECTB |pEaKIIUM HEOPTaHUYECKHX |XMMHUYECKHX PEaKIUil ¢ yJacTHEM HEOPraHUYEeCKUX BEIECTB,
OK-04 BEIECTB WCIIOJIB3YEMBIX TSl X UIACHTU(DUKAIUH.
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Ne OK Mopnyas/Paznen/Tema PesyabTaT 00yuenust THIbI OLlEeHOYHBIX MEPONPUATHI
4 Pasnen 4. Ctpoenue u HccaenoBars crpoenue u  (KonTpoJsibHas padora
CBOIiCTBA OpraHMyecKux |CBOMCTBA oprannyecknx |«CTpoeHHe M CBOIICTBA OPraHMYECKUX BEUIECTB)
BeIeCTB BE€IIECTB
4.1 | OK-01 |Knaccudukarmus, Knaccudumnuponars 1. 3agaHus HA COCTABJICHUE HA3BAHUKM OPTAaHMYECKUX COSTUHEHUN 110
CTPOEHME U OpraHMYECKHE BEIIECTBA B |TPUBUAIBHOMN WM MEXIYHAPOIHON CHCTEMaTHUYECKOH HOMEHKIIAType.
HOMEHKJIaTypa COOTBETCTBHUH C UX 2. 3ajaHus HA COCTaBJICHHE MOJIHBIX U COKPALICHHBIX CTPYKTYPHBIX
OpPraHUYECKUX BEILECTB  |CTPOECHUEM (GopMyJ1 OpraHMYECKUX BEIIECTB OTJEIbHBIX KIACCOB.
3. 3ajaun Ha ompeeNeHUe MpocTenieit GopmMysbl OpraHMYECKOi
MOJIEKYJIbI, UCXO0/1 U3 3JIEMEHTHOT'0 cocTaBa (B %)

4.2 | OK-01 |CsoiicTBa oprannueckux |YcTaHaBIUBaTh 1. 3aianus Ha COCTaBJICHHE YPABHEHUN XUMUUYECKUX PEaKLUi ¢
OK-02 |coemmnenuit 3aBUCUMOCTD (PU3HUKO- y4acTHUEeM OPTaHUYECKUX BELECTB HA OCHOBAHUM UX COCTaBa U
OK-04 XUMHUYECKUX CBOMCTB CTPOCHHS.

OpPraHMYECKUX BEIIECTB OT (2. 3a7aHMsI HA COCTABJICHUE YPABHEHUN XUMUYECKUX PEAKIIHM,
CTPOEHHS MOJIEKYJI WUTIOCTPUPYIOIIMX XUMUYECKUE CBOWCTBA C YYETOM MEXAHU3MOB
MPOTEKAaHUs JaHHBIX PEaKLUi U T€HETUYECKON CBSA3H OpraHM4eCKUX
BELIECTB Pa3HbIX KJIACCOB.
3. PacueTHble 3a1au¥l 10 ypaBHEHUSIM PEAKIMM ¢ yyacTHEM
OpPraHMYECKUX BEILECTB.

4.3 | OK-01 |WpenTnduxanms HccnenoBats kauecTBeHHBIE | 1. [IpakTHKO-OpHEHTHPOBAHHBIE 3aaHUS IO COCTABIICHUIO
OK-02 |opraHmyeckux BELIECTB, |pEaKIMU OPraHUYECKUX XUMHUYECKHUX PEAKIUN C yJaCTHEM OPraHMYECKHX BEIIECTB, B T.4U.
OK-04 |ux 3HaueHue u COETMHEHUI OTAENbHBIX MCIOJIb3YEMBIX JJISl UX UACHTUPUKAIH B ObITY U IPOMBIIIIEHHOCTH.

MIPUMEHEHHE B OBITOBOM 1
MPOU3BOACTBEHHOMN
JEATEIIbHOCTH YEJIOBEKA

KJ1aCCOB

23



Ne OK Mopnyas/Paznen/Tema PesyabTaT 00yuenunst THIBI OLeHOYHBIX MEPONPUATHI
5 Pazjean 5. XapakTepu3oBaTh
Kuneruyeckue u BJIMSIHHE PA3JIHYHbIX
TePMOJAMHAMHYECKHE (¢axTopos Ha
3aKOHOMEpPHOCTH pPaBHOBeECHE U CKOPOCTh
NPOTeKAHUA XHMHYECKHX peaKIui
XHMHYECKHX peakuui
5 | OK-01 |CkopocTb XMMHUYECKUX |XapaKTepu3oBaTh [IpakTUKO-OpUEHTUPOBAHHBIE TEOPETUYECKUE 3aaHNsI HA aHAJIN3
OK-02 |peakuuii. XuMuaeckoe BJIMSIHUE KOHLEHTpAMKH  |(paKTOpOB, BIUSIOMIMX HA H3MEHEHNUE CKOPOCTH XHMHUYECKON pPEaKIuH.
paBHOBECHE pearupyromux BemecTB U |[IpakTHKO-OpHEeHTHPOBAHHBIE 3ajaHUs HA IPUMEHEHUe IpuHIuna Jle
TeMIEpaTypbl Ha ckopocTs |[laTenbe 111 HaxX0KACHNS HAalIPaBJICHUs CMEIIEHHs PaBHOBECHS
XUMHUYECKUX PEAKLUN XUMHUYECKON peaklMy U aHaJIu3 (GaKkTOpOB, BIUSIOLIUX HAa CMEIIEHNE
XapakTepu3oBarhb XMMHMYECKOTIO PAaBHOBECUS
BIIMSIHUE U3MEHEHUS
KOHLIEHTPALlUU BELIECTB,
peakuu Cpeibl U
TEMIIEPATyphl HA
CMELICHUE XUMUYECKOTO
paBHOBECHS
6 HccaenoBarb HCTUHHBIE
Pa3nea 6. PacTtBopsl pacTBOpHI € 32JaHHBIMHA
XapaKTepUCTUKAMH
6 | OK-01 [ITonsTtHe o pacTBOpax Pa3znnuate ncTUHHBIE 1. 3amaun Ha IPUTOTOBIIEHUE PACTBOPOB.
OK-02 pactBopsl. MccnenoBare (2. [IpakTHKO-OpHEHTHPOBAHHBIE PACUETHBIE 3aJaHUs HA JUCIIEPCHBIC
OK-04 (U3NKO-XMUMHYECKHE CHCTEMBI, HCII0JIb3YeMbI€ B OBITOBOM M MMPOU3BOICTBEHHOMN

CBOMCTBA UCTUHHBIX
pacTBOpOB

JACATCIIBHOCTH YCJIOBCKA

24



Ne OK Moayas/Pa3nen/Tema Pe3yabTaT 00yueHus Tunbl OHEHOYHbIX MEPONIPUATHIA
7 Pa3zpen 7. OueHnuBaThb nocJaeAcTBUs |3amuTa Keica (¢ yueroM Oyayueii mpogeccuoHaJIbHOR
Xumus B ObITY U OBLITOBOH H JAesITeJIbHOCTH)
NMPOU3BOJACTBEHHOM NMPOU3BOACTBEHHOM
JeATeILHOCTH YeJI0BEKA |1eITEILHOCTH YeJI0BEeKa
¢ MO3MIuH
3KO0JIOTNYeCKOM
0€e30macHOCTH
7 | OK-01 (Xwumwus B ObITY 1 OnenuBath nocnencteus  (Keiic (¢ yuetom Oyayuieit npohecCuOHaIbHON JESITENbHOCTH)
OK-02 |nmpou3BOACTBCHHOMN OBITOBOM U Bo3MmosxHBIE TEMBI KEHCOB:
OK-04 |nmesarenbHOCTH YelIOBEKa |IPOU3BOJICTBEHHOU 1. [ToTeneHue KauMaTa ¥ BLICBOOOXKICHHUE Ta30BbIX THAPATOB CO JTHA
OK-07 JIeATEIILHOCTH YeJIOBEKa C |OKeaHa.

NO3UIINH YKOJIOTHUECKON
0e30MacHOCTH

2. bynymue marepuansl JUisi aBUa-, MalllMHO- U IPUOOPOCTPOCHUSI.
3. HoBble MaTepuabl AJd COJTHEUHbIX OaTapei.
4. JIekapcTBa Ha OCHOBE PACTUTEIbHBIX IIPENIAPATOB
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4. YCJOBUS PEAJIM3AIIAU ITIPOTPAMMBI OBIIIEOBPA3OBATEJBHON

TACIHATITAHBI

4.1. TpeGoBaHus K MAaTEPUAJTbHO—TEXHUYECKOMY 00ecIe4eHnI0
I[JISI pcam3anuu 1nmporpamMmbl JUCHUIIIIMHBI JOJIZKHBI 6BITL npeayCcCMOTpCHbI CICAYIOIIUC

CHEIHAJIbHbIE  TTOMEIICHHUS:
nabopaTopuu.
Ob6opynoBanue  y4eOHOro ka0uHera  (HArJsAHbIE

y4eOHbIH KaOMHET XUMHHM W/WIA Y4EOHOM XHUMHYECKOU

nocoousi): HaOOpbI

apoOCTCPIKHCBBIX MOI[eJICﬁ MOJICKYJI, MOJCIN KPHUCTAIMYCCKUX PCIICTOK, KOJUICKIIUU MTPOCTBIX
Y CJIOKHBIX BEILECTB M/WJIM KOJUICKIIUH MOJMMEPOB; KOJUICKIHS TOPHBIX MOPOJ U MHUHEPAJIOB,
tabnuia Menneneesa, yueOHble Gpuiabmbl, nudpoBbie 00pa30BaTENbHBIC PECYPCHI.

TexHu4yeckHe cpeicTBa O00Y4YeHMsI: KOMIBIOTEP C YCTPOWCTBAMH BOCHPOW3BEACHHS
3ByKa, IMPHUHTEP, MYJIbTHUMEIHA-TIPOCKTOP € JKPAaHOM, MYJIbTUMEOUNHAsA JOCKa, YKa3Ka—
HpE3CHTEP IS IPE3CHTALINH.

HaumeHnoBaHue OcHaIIEeHHOCTD CIeNMAJbLHBIX MOMeEIleHUuH 1 Ilepeuenn
CHeHAILHBIX MOMeIlleHUi 1JI51 CAMOCTOATEIbHON PadoThI JUIECH3HOHHOI0
NOMeEIeHuH " NMPOrpaMMHOI0

noMemeHuii aJis odecneyeHus.

CaMOCTOSITEJILHOM’ PexBH3HUTHI
padoThbI MOATBEPKIA0IEr0
JOKYMEHTA
AyauTopus st Crernuanu3upoBaHHasi MeOECIIb; Windows XP mo
3aHATUN MYJIBTUMEAUNHBIN IPOEKTOP; pabouee MeCTO munensun OEM

JIEKIIMOHHOT'O THUIIA,
TPYNIOBBIX U
WHIUBUTyaJIbHBIX
KOHCYJIbTAIINH,

IIpenoaBaresis, OCHAIICHHOE KOMIIbIOTEPHOI
TEXHUKOU C BO3MOKHOCTBIO MOJKIIOYEHUS K
cetu «MHTEepHET» U 0OecreueHueM JOCTyma B
AJIEKTPOHHYIO HH()OPMALIMOHHO—

Software (mocraBiuk
000 «CucreMHbIH
HUHTETPaTOpP», 10TOBOP
Ne22TK ot 16.12.2016

TEKYyILEero KOHTpoJis | oOpa3oBarenbhyto cpeny KI'Y; skpan r.);
U IPOMEXYTOYHOM | IEPEHOCHOM; JOCKa MeJIoBas; yueOHo- CB0060OIHO
aTTecTaluu HarJs1iHble ocoOusi, obecrneunBarome pacrpocTpaHsiemMoe
HarJIsITHBIC WILTIOCTPAINN; HAaOOPHI MPOTpaMMHOE
JIEMOHCTPAIIMOHHOT'O 000PYAOBaHUS obecrieyeHue:
LibreOftice (Tun
mmensun — GNU
LGPL v3+)
Aynuropus s Cnenumanu3upoBanHast Me0einb; padouee mecto | Windows Pro 8.1
3aHATHI MPENOJABATEINS; MYyJIbTUMEIUIHBIN TPOCKTOP; (mocraBmux OO0

JJICKIIMOHHOI'O 1

9KpaH; HOYTOYK; JOCKa MeJloBast; yueOHO-

Codr-naiit IIpoekTsl,

CEMHUHApPCKOIo TUNA, | HarjsAHble TocoOus, oOecreunBaoye JIOTOBOP
IPYIIOBBIX U HarJs1IHble WITIOCTPAIMK; HaOOPHI Ne50155/51P4393 ot
VHJIUBUYAJIBHBIX JIEMOHCTPAIIMOHHOTO 000pY10BaHUS 12.12.2014 1.);
KOHCYJIbTaIlUi, CBobosHO
TEKYIIETO KOHTPOJIS pacnpocTpaHsieMoe
U IPOMEXYTOYHOMH pOrpaMMHOE
aTTecTaluu oOecreueHue:
LibreOffice (Tun
munensuu — GNU
LGPL v3+)
Aynuropus s Cnernuanu3upoBaHHasi MeOeIb; padouee CoenuansHoe
3aHATUI MECTO MPEToAaBaTENs; J0CKAa MeNIoBast | JTUIICH3HOHHOE
CEMHMHAPCKO IPOrpaMMHOE
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Io THIIA, o0OecrieueHye He

TPYNIIOBBIX UCTIOJIB3yeTCs

u

UH/IUBUYA

JBHBIX

KOHCYJIbTAI]

Hi,

TEKYILETO

KOHTPOJIS U

POMEKYTO

YHOU

aTTeCTalluu
JlaGopatopus Crienmanu3upoBaHHas Mebenb; padouee Mecto | CrienuaibHoe
(mabopaTopust IPEernoIaBaTes; T0CKa MEIoBast JMIIEH3UOHHOE
HEOpraH1u4ecKon JlaGopaTtopHoe 00opyioBaHHE: CYIIMIbHBIN IpOrpaMMHOE
XUMUH), mkag; anexrpomkad cymunpHeiii CHOJIL; obecrieyeHue He
HOMEIIEHUE JUIs BECHI JIAOOpaTOpHBIE 3IeKTpoHHbIE ADAM— UCHOJb3yeTCs
XpaHEHUs U HCB 602H; Bechl ananutnueckue CY-224C;
00CITy’)KUBaHUS Habop apeoMeTpoB; Meub MyQebHas;
yueOHOro HeHTpHU(yTa 1a00opaTopHasi; BBITSKHbIC
000pyI0BaHUS MmKaQbl; IIUTKU 3JEKTPUUECKUE; XUMUUECKas

nabopaTopHas IOCya U PEaKTUBBI; y4eOHO-
HarJsiiHble nocoous

[Tomenienue s Crenmanu3upoBanHas Mebens; padboune mecta, | Windows XP 1o

CaMOCTOSITEIILHOU
paboTsl
o0yJaromuxcs

OCHAILIEHHBIE KOMIIBIOTEPHON TEXHUKOH C
BO3MO>KHOCTBIO MTOJIKJIFOUEHUS K CETH
«HTepHeT» 1 obecnieueHNueM J0CTyna B
ANIEKTPOHHYIO HH()OPMALIMOHHO—
oOpasoBarenbHyto cpeny KI'Y;
nemoHcTpanronHas LCD—nanens; npuHTEpsl, B
T.4. OonbieopMaTHBIN U IIBETHOH; CKaHEPHI
(popmatsl A2 u A4); web—kamepsl;
MHUKPO(DOHBI

ymuensun OEM
Software (moctaBiuk
000 «CucreMHbIMI
HWHTETPATOP», JIOTOBOP
Ne 22 T'’K ot 16.12.2016
r.);

ANBC «Mapk—SQL»
(mocraBumk HITO
«Uupopm—cucremay,
norosop Ne
260420060420 ot
26.04.2006 1.);
LibreOffice (tun
munensun — GNU
LGPL v3+);

Google Chrome (tun
nuneHsuu — BSD);
Adobe Reader Acrobat
BC (Tum numeH3uu —
free)

ITomemenue s
CaMOCTOSITCILHOM
paboThI
o0ydJaronmxcs

Crnenmanu3upoBaHHas Me0Oenb; paboune
MeCTa, OCHAIIICHHbIE KOMITbIOTEPHOU
TEXHUKOH ¢ BO3MOXHOCTBIO
MOJKITIOUEHUs K cetn « HTepHe™ 1
o0ecrieyeHneM J10CTyIa B
ANIEKTPOHHYIO HH(POPMAITMOHHO—
oOpazoBatensHyto cpeny KI'Y; nocka
MeEJIOBast

Windows Pro 8.1
(mocraBumx OO0
Codr—mnaiit IIpoekTsl,
JI0TOBOP
Ne50155/51P4393 ot
12.12.2014 r.);
LibreOffice (Tun
munensuu — GNU
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LGPL v3+);

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

4.2. UndopMmannoHHoe odecrieyeHHe peaaTn3alui NPorpaMMbl

IlepeyeHb OCHOBHOI M TONOJTHUTEILHOM JIUTEPATYPHI, HEOOXOTUMOI 1J151 OCBOECHHS
AUCHUILTHHBI
a) OCHOBHAAL:
1. Tabpuensan O. C. Xumus: 10-it knacc: 6a30Bwiid ypoBeHs : yueOHuk / O. C. ["abpuensH,
U. I'. Octpoymos, C. A. Cnaakos. — 5-e uzJ., crep. — Mocksa : [Ipocsemenue, 2023. — 128 c. —
ISBN 978-5-09-107222-8. — Tekcr : anekTpoHHbId // JlaHb : 3JIE€KTpOHHO-OMOIMOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/335039. — Pexum mgoctyma: Juis aBTOPHU3.
I10JIb30BaTENEN.
2. I'abpuensn O. C. Xumust: 11-i xnacc: 6a30Bb1ii ypoBeHs : yueOnuk / O. C. ['abpuernsH,
U. T'. Octpoymos, C. A. Cnaakos. — 5-e uzn., crep. — Mocksa : [IpocBemenue, 2023. — 127 c. —
ISBN 978-5-09-103623-7. — Tekcrt : anekTpoHHBIH // JlaHb : BIIEKTPOHHO-OMONIMOTEYHAS
cuctema. — URL: https://e.lanbook.com/book/335036. — Pexum poctyma: ajisi aBTOPHS3.
II0JIB30BAaTENEH.

0) OononnumenvHas:

1. Xumus : 10-# knace : 6a30Bblil ypoBeHs : yueOHuk / B. B. Epemun, H. E. Ky3pmenko,
B. U. Tepenun [u nap.] ; mox penmakuuedt B. B. Jlyauna. — 10-e wm3nm., crep. — Mocksa :
[Tpocsemenue, 2023. — 204 c¢. — ISBN 978-5-09-110489-9. — Tekcr : snekTpoHHbIi // JlaHb :
3JIeKTPOHHO-OnOmoreunass cuctema. — URL: https://e.lanbook.com/book/360818. — Pexum
JIOCTYTIA: JIIsl aBTOPU3. TOJIb30BaTENEH.

2. Xumus: 11 knacc: 6a30Bbiit ypoBeHb : yueOHuk / B. B. Epemun, H. E. Ky3bpMenko, A.
A. Jlpo3noB, B. B. Jlynun ; nmox penakuueit B. B. Jlynuna. — 9-e usg., crep. — Mocksa :
[Mpocsemenwne, 2022. — 223 c¢. — ISBN 978-5-09-087938-5. — Tekcr : snextponHslii // Jlans :
3NeKTpoHHO-OnbOmoTeunas cuctema. — URL: https://e.lanbook.com/book/334901. — Pexum
JocTymna: sl aBTOPU3. MOJIb30BaTeNeH.

4.3. Ilepeuennb pecypcoB HH(POPMALMOHHO—TEIEKOMMYHUKAIIMOHHOMU ceTu «AHTEepHETY,
HCOﬁXO}II/IMI)IX OJIsA OCBOCHMUSA JUCHUITIIMHBI
HNHuTepHeT-pecypcesl

- hvsh.ru — XXypnan «Xumus B mkosne.
- https://postnauka.ru/themes/chemistry — nexiuu mo xumuu Ha caiire [loctHayka.

- http://gotourl.ru/4780 (http://elementy.ru/) Hay4Ho—nonymisipHBIi TPOEKT «IJIEMEHTHI
OoubIIoi Haykn» ((pU3MKa, XUMHS, MAaTEMaTUKa, aCTPOHOMUSI, HAYKH O )KM3HHU, HAYKH O 3eMiie).
HoBocTH Hayku, KHUTH, HAYYHO—TIOMYJISIPHBIC CTAThU, JICKIIMHU, SHIIUKIIOTIC HH.

- http://gotourl.ru/4783  (http://potential.org.ru/) Caiit Hay4YHO-OMYJSIPHOTO KypHajia
«[Torenumnan». Xypnan uzmaércs ¢ 2005 r., ¢ 2011 r. — pazgen «Xumusi».

- http://gotourl.ru/4785 (http://www.hij.ru/) Caiit Hay4HO-TIOMYJISPHOTO KypHaia «XUMHUSA U
xu3HbY. KypHan nznaéres ¢ 1965 .

- http://gotourl.ru/4786  (http://www.chemnet.ru/rus/elibrary/)  OtkpeiTass  31eKTpOHHas
o6ubmuoreka xumuueckoro moprana «Chemnet», comepxuT y4ueOHble M HH(DOPMAIMOHHBIC
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MaTepHaigbl JUIsl MIKOJBHUKOB M yuyuTeneid. B Hell MOXHO HalTh yd4eOHMKH 1O oO0Imed u
HEOPraHMYECKOM XUMHMHM, OPraHMYECKOM XUMHM, MYJIbTUMEIMAMaTEpHalIbl, a TaKXKe 3anadu
XUMHUYECKHUX OJMMITUAJ C PEHICHUSMH, 33]]a4l BCTYIHUTEIbHBIX S9K3aMEHOB i1 aOUTYypPHEHTOB.

- http://gotourl.ru/4789 (http://www.nanometer.ru/) ITopran no manorexuosnorusim. OCHOBHas
1eab — pasBUTHE O0pa3oBaHUS B OO0JIACTH HAHOTEXHOJIOTHH M IOJrOTOBKA K WHTEPHET-
OJIMMITHAJIE TT0 HAHOTEXHOJIOTHSIM.

- http://gotourl.ru/4792  (http://periodictable.ru/) Pycckos3biubblii  calT O CBOMCTBax
XMMHYECKUX 3JIEMEHTOB.

- http://gotourl.ru/7180  (https://www.lektorium.tv) Hekommepueckuii  calWT  OHJIAMH-
00pa3oBaHusi, COAEPKUT MHOTO HHTEPECHBIX 00Pa30BaTEIbHBIX KYPCOB M BHJICOJIEKIIUM IS
IIKOJIbHUKOB, CTY/ICHTOB U y4HuTellel. ECTh HECKOIBKO KypCOB IO XUMHUH.

- http://lwww.xumuk.ru  Caiit 0 XHMHH: KJIacCHYCCKHE yYEOHHMKH, CIIPABOYHHKH,
SHIUKJIONENH, MOUCK OPraHWYECKUX M HEOPTaHMYECKHX DPEaKI[Wii, COCTaBICHHE YpaBHEHUI
peaKIui.

Hngpopmayuonno—obpazoeamenviivie pecypcoi:
1. bubmuorexka 'OCToB. Bece 'OCTs, [DnexkTponnsrii pecypce], URL:http://vsegost.com/
Dnexmponnvle 6UbIUOMEe Hble CUCEMbL:

1. OBC YHuuBepcurerckas oubmnoreka ornaiin — http://biblioclub.ru

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

3. OBC «Jlanp» — https://e.lanbook.com/

29


http://gotourl.ru/4789
http://www.nanometer.ru/
http://gotourl.ru/4792
http://periodictable.ru/
http://gotourl.ru/7180
https://www.lektorium.tv/
http://www.xumuk.ru/
http://vsegost.com/
http://biblioclub.ru/
https://znanium.ru/
https://e.lanbook.com/

		2025-06-10T15:15:15+0300
	Самохвалова Анна Геннадьевна




