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1. O0mas xapakTepucTHKa pado4eil nporpaMMsl 0011e00pa3oBaTeJIbHON JTHCIIUIIIHHBI
«XuMHD»

1.1. MecTo THCHMIUIMHBI B CTPYKTYPe OCHOBHOM MpogeccnoHaIbHOii 00pa3oBaTeibHOI
NMPOrpamMMbl

OO0meoOpa3oBaTenbHas AWCHHUIUIANHA «XUMUS»  SBISETCS  00S3aTeIbHOW  YacThIO
00111e00pa30BaTEILHOTO IHUKJIA 00pa3oBaTebHONM Tporpammel B cootBeTcTBUU ¢ OT'OC CIIO
o npogheccuu 15.01.36 MedpexkToCKOMUCT.

TpymoeMKOCTh TUCHUIUTMHBI «XWUMUS» Ha 0a30BOM YpOBHE COCTaBiseT 72 dYaca, U3
KOTOpBIX 64 yaca — 6a30BbIi MO (6 pa3aenoB) U 6 YacOB — MPUKIIAJAHON MOAYIb (2 pa3zaen),
BKJTIOYAIONTUH  TPAKTHKO-OPUEHTUPOBAHHOE COJCPYKAHUE KOHKPETHOH Tpod)eccuu  WiIn
cnenuanbHOCTH. V3ydeHne qUCIUILTMHEI 3aBepinaetcs TuddepeHInpOBaHHBIM 3a4ETOM.

[MpuknagHoit Momynb BKIOYaeT oauH pasgen. Pasmen 7 «Xumuss B ObITY U

MIPOU3BOJICTBEHHON JIESITEIILHOCTH YEJIOBEKA) PEaM3yeTcsl Ha MaTepuaje KeWCcoB, CBI3aHHBIX C
9KOJIOTUYECKOW OE€30MaCHOCThI0O M OIEHKOW ITOCJIEACTBHH OBITOBOH W TPOU3BOACTBEHHOM
NeATEeTLHOCTH, TI0 OTpacisiM OynyIie mpodeccCuoHaTbLHOM AeSITEIIBHOCTH 00YyJaroIuXCsl.

[Tepuon oOyuyenus: 11l cemecTp.

OcBoenue paboueit mporpaMmmbl 0011I€00pa30BaTEILHON JUCIUIUTMHBI BO3MOYXHO C
MPUMEHEHHUEM DJIEKTPOHHOTO O0YUEHUS U TUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHI MPU
U3yYEHHH BCEX TEM 0€3 MepecTaHOBKH.

1.2. Hean 1 miiaHupyemble pe3yabTAaThbl 0CBOCHUS U CIUILIHHbI
1.2.1. Hequ u 33724 AUCIUILIMHBI

DopMUPOBAHHE Y CTYJECHTOB XMMUYECKOW COCTABJISAIONIEH €CTECTBEHHO-HAYYHON KapTUHBI
MHpa KaK OCHOBbBI MPUHATHUS PpEUICHUN B JKU3HEHHBIX W MPOU3BOACTBEHHBIX CHUTYyallUsX,
OTBETCTBEHHOI'O ITOBEJICHUS B IPUPOIHOM CpeJie.

3apaum IUCHUNIMHBI:

1) chopmupoBaTh MOHUMaHHE 3aKOHOMEPHOCTEH MPOTEKaHUS XMMUYECKUX MPOILECCOB U
SBICHUN B OKPYXKAIOILEW cpene, LEJIOCTHOM HAayyHOM KapTUHBI MHPA, B3aUMOCBS3H U
B3aMMO3aBHCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHS IMPOBOJUTH PACUYETHl MO0 XUMHUYECKUM (opMmynamM U ypaBHEHUSM
XUMUYECKUX pEaKUui, IUIAHUPOBaTh M HHTEPHOPETHUPOBATH PE3YNIbTATBl XHUMHYECKHUX
HKCIIEPUMEHTOB,

3) chopMupoBaTh HAaBBIKM MPOBEICHUS XUMUYECKUX IKCIIEPUMEHTABHBIX MCCIIETOBAHUM
c coOmoneHneM TmpaBuwil Oe30macHOro oOpamieHHs C BEIIeCTBAMH M J1a0OpaTOpHBIM
00opy0BaHUEM;

4) pa3BUTh YMEHHSI aHATTU3UPOBATh, OLICHUBATh, IPOBEPSITH HA JOCTOBEPHOCTH M 0000IIAThH
MH(}OPMALIMI0 XUMHUYECKOT0 XapakTepa U3 pa3IuYHbIX HCTOUHUKOB;

5) chopmupoBaTh yMEHUS TMPOTHO3UPOBATH TOCIEICTBUS CBOCH JEATEITBHOCTH H
XUMHUYECKHUX PUPOJIHBIX, OBITOBBIX U IPOU3BOJICTBEHHBIX MIPOLIECCOB,;

6) cdopmMupoBaTh TIOHMMAaHHWE 3HAYMMOCTH JIOCTIDKEHUH XHWMUYECKOW HAyKu W
TEXHOJIOTHH JIJIs1 Pa3BUTHsI COIMAIILHON M TIPOU3BOJICTBEHHOM cep.



1.2.2. Ilnanupyembie pe3yJibTaThl 0CBOEHHsI 001e00pa3oBaTeabHON JUCHUIIMHBI B c00TBeTcTBUHM ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO

Kon
HanMeHOBaHUe
(popmupyembIx
KOMIIEeTEeHIIM i

u

IInanupyemMsbie pe3yJabTAaThl 0CBOCHHUS JMCIUIIIHHBI

Oonue

JAucuunimHapHbie

OK 01. Bribuparts
CIoCcOObl  perieHus

3amaq
npo¢eCcCuOHATBHON
ACATECIIbHOCTHU
MPUMEHUTEITHHO
Ppa3siInuIHbIM
KOHTEKCTaM

K

B yacTu TPpy10BOr0 BOCIUTAHUSI:

- TOTOBHOCTb K TpPYydy, OCO3HAHUE IIEHHOCTH MacTepCTBa,
TPYIOTIO0HE;

- TOTOBHOCTh K aKTHUBHOW JIEATEIBHOCTH TEXHOJOTUYECKON U
COLIMANTLHOM HAMPaBIEHHOCTH, CIIOCOOHOCTh WHUIIUUPOBATH,
IUIAHUPOBaTh M CaMOCTOSITEIbHO  BBIMOJHATH — TaKylo
NESTEIbHOCTD;

- HWHTEpeC K pa3au4HbIM cdepam npodeccHoHATbHON
NESTEIbHOCTH,

OBJagenue YHHBeEPCAJIbHBIMU Y4eOHbIMU
NMO3HABATEJIbHBIMHU 1eHCTBUIMMU:

a) 0a3oBble JOrHUYeCcKHe JeCTBUA.

- CaMOCTOSITENbHO (OPMYIUPOBATh W  aAKTyalU3UPOBATH
npo0iieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHABJIMBATH CYIIECTBEHHBIN NPU3HAK WJIM OCHOBAHHUS JIJIS
CpaBHEHUS, KJIacCU(PUKAIMKI U 000OIICHUS;

- OMNpenensaTh LENH JACATEeIbHOCTH, 33a]aBaTh MapaMeTpbl U
KPUTEPUU UX TOCTHKEHUS;

- BBIBIATH  3aKOHOMEPHOCTH W TPOTHBOpPEYUs B
paccMaTpuBaeMbIX SIBJICHUSX;

- BHOCUTb KOPPEKTHBBI B JCSATCILHOCTH, OIICHHBATH
COOTBETCTBUE pPE3yJIbTaTOB LENSIM, OLIEHUBATh PUCKHU
MOCIIEACTBHM JIEATEIHHOCTH;

- pa3BUBaTh KPEATHBHOE MBIIIJICHUE TMPU  PELICHUH
KHU3HEHHBIX Tpo0IeM

0) 0a30BbIe HUCcIeI0BaTEeIbCKUE TeCTBUS:

- BIIQJCTh HABBIKAMH  y4eOHO-HCCIEAOBATEIbCKON U
IPOEKTHOM J1eATeNbHOCTH, HABBIKAMHU pa3pelieHus mpooiem;

- BJIAJETh CUCTEMOW XMUMUYECKUX 3HAHUW, KOTOpAs BKIIOYACT:
OCHOBOIIOJIATAIONINE TOHATUSA (XUMUYECKUI 3JEMEHT, aToM,
3NIEKTPOHHAst 000JI0YKa aToma, s-, P-, d-3JEKTPOHHBIE OpOUTAIIH
aTOMOB, WOH, MoOJIeKya, BaJICHTHOCT,
ANEKTPOOTPHUIATEIBHOCTh, CTENEHb OKHUCICHUS, XUMHUYECKas
CBSI3b, MOJIb, MOJISIPHAS Macca, MOJISIPHBIH 00BbEM, YriepOaHbII
cKener, (QyHKIHMOHANbHAS TpYIMa, pagukal, H30Mepus,
U30MEpPBbI, TOMOJIOTHYECKHH ps, TOMOJOTH, YTIIeBOIOPOADI,
KHUCTIOPOJI- W a30TCOJEPKAIINE COSAMHECHUS, OHOIOTUYECKU
aKTHBHBIC BelecTBa (yriaeBOAbI, JXUPBI, OEIKH), MOHOMED,
oJINMeEp, CTPYKTYPHOE  3BEHO, BBICOKOMOJIEKYJIIPHBIE
COCIMHEHUS, KPHUCTAJUIMYECKass pEeIIeTKa, THUMbl XHUMHUYECKUX
peakuuii  (OKHCIUTEIbHO-BOCCTAHOBUTENBHBIE,  JK30- H
SHJOTEPMHUUYECKHE, pEaKIMK HWOHHOTO OOMEHa), pacTBOD,
AJIEKTPOJIUTHI, HE3JIEKTPOJIUTHI, AIEKTPOIUTHYECKAS
JTUCCOLIMAIMs,  OKHUCIUTENb,  BOCCTAHOBUTENb,  CKOPOCThb
XUMUYECKOW peaklMi, XMMHUYECKOE PABHOBECHE), TEOPUH U
3aKOHBI (TEOpUs. XUMUYECKOTO CTPOCHUS OPraHUYECKUX BEIECTB
A.M. BbytiepoBa, Teopusi 3JIEKTPOIUTHUYECKON ITUCCOLMAINH,
nepuoanueckuii 3akoH J[.M. MeHneneeBa, 3aKOH COXpaHECHUS
Macchbl), 3aKOHOMEPHOCTH, CHUMBOJMYECKUN SI3bIK XHUMHH,
¢dakTonornueckre CBEAeHMs O CBOMCTBAaX, COCTAaBE, MOJyUYEHUHU U
0€30MMacHOM HCIIOJIb30BAHUN BAXKHEWUINTNX HEOPTaHUYECKUX U
OpPraHMYECKUX BEUIECTB B OBITY U MPAKTUYECKOU NEATEIbHOCTH
YEJI0BEKa;

- YMeTh BBISBISATH XapaKTepHbIE MPU3HAKKM M B3aUMOCBA3b
W3YYEHHBIX TOHSITHH, MPUMEHSATH COOTBETCTBYIOIIUE IOHSATHUS
IpU ONHUCAaHUU CTPOEHUST M CBOMCTB HEOPraHWYECKUX U

5




- BBISIBIISTH IPUYNHHO-CJIEICTBEHHBIE CBS3U u
aKTyaJIM3UpOBaTh 3alady, BBIIBUTATh TMIIOTE3Yy €€ PEIICHUS,
HaXOQUTb  apryMEHTbl [ JI0Ka3aTeIbCTBA  CBOUX
YTBEPXKACHHUM, 3a1aBaTh IIapaMeTPbl U KPUTEPUH PEIICHNUS;

- AQHAJIM3MPOBATh IIOJIYYEHHBIE B XOJAE pELIEHUS 3aladu
pe3ysIbTaThl, KPUTHYECKH OLIEHMBATH MX JOCTOBEPHOCTH,
IPOrHO3MPOBATh U3MEHEHHUE B HOBBIX YCIIOBUSIX;

- YMETb TIICPEHOCHTHb 3HAaHUSA B IIO3HABATCIBHYI0 W
NPAaKTUYECKYIO 00JIACTH KU3HEAEATEIIbHOCTH;

- YMETb HWHTETPUPOBATh 3HAHUS W3 Pa3HBIX INPEIMETHBIX
oOJacreii;

- BBIIBUIaTh HOBBIE HJIEH,
HOJXO/bl U PELICHUS;

- CIIOCOOHOCTh HX HCIIOJIB30BAaHUS B IIO3HABATEIBHOM H
COLIMAJIbHON IIPAKTHKE

npeajiaratb OPUIMHAJIBHBIC

OpPraHMYECKUX BEHIECTB W HMX NPEBPAILECHUM; BBISBIATDH
B3aUMOCBSI3b ~ XMMHMYECKUX  3HAHUM C  TOHATHSAMH U
MPEACTABICHUSMU APYTUX €CTECTBEHHOHAYYHBIX MPEAMETOB;

- YMETh MCHOJIb30BaTh HAMMEHOBAHUS XUMUYECKUX COCIUHEHUN
MEXIYHAPOAHOIO COK3a TEOPETHUYECKOW U INPUKIIAJHON XUMHUHU
U TpUBHAJIbHBIE HAa3BaHUS BaXXHEHIIMX BeIIeCTB (ITHIIEH,
alleTUJIeH, TIUIepHH, GeHo, GopMalIbIeTua, YKCYCHas KUCIIOTa,
[JIMIUH, YrapHbli Tra3, YIJIEKUCHIBIA Tra3, aMMHaK, TralleHas
U3BECTh, HETallleHas W3BECTh, NUThEBAas coAa W JIPYTUXx),
COCTaBIATh (OPMYJBl HEOPTraHHUYECKUX M  OPraHMYECKUX
BEIIECTB, YpPaBHEHUS XHUMHUYECKHX pEAKIUW, OOBICHATh HX
CMBICII; TOATBEPKAATh XAPAKTEPHbIE XHUMHUYECKHE CBOMCTBA
BEILECTB COOTBETCTBYIOIIMMH JKCIEPUMEHTAMH U 3aMUCAMU
YpaBHEHUN XUMHUUYECKUX PEAKIUK;

- YyMeTb  YCTaHaBlMBaTh  MNPUHAMICKHOCTb  U3YUEHHBIX
HEOPraHWYECKUX M OPraHMYECKUX BEIIECTB K ONPEIEICHHBIM
KJIaccaM U TpyMraM COSIUHEHUN, XapaKTepu30BaTh UX COCTAB U
BOKHEHIIIME CBOMCTBA; OMNPENECTATh BUIbl XUMHUYECKHX CBS3EH
(koBaJleHTHAsl, WOHHAS, METa/NIMYecKasi, BOJOPOJHAsS), THIIBI
KPUCTAILIMYECKUX  PELIETOK  BELIECTB;  KJIAaCCHUPHUIIMPOBATH
XUMUYECKHUE PEaKIINH;

- chopMUpOBaTh MPEJCTABICHUS: O MaTepHAIbHOM EIUHCTBE
MHpa, 3aKOHOMEPHOCTSX U MO3HABAEMOCTH SBJIICHUM TPUPOIBL; O
MECT€ M 3HAYEHUM XMMHH B CUCTEME €CTECTBEHHBIX HayK WU €€
ponu B 00eCNEYeHUH YCTOMYMBOTO PAa3BUTHS UEIOBEYECTBA: B
penieHuy mpooIeM SKOJIOTUUECKON, SHEPTETHIECKON U TTUIIIEBOM
0€30MacHOCTH, B Pa3BUTHH MEIUIMHBI, CO3JaHUH HOBBIX
MaTepuaioB, HOBBIX HCTOYHHMKOB DJHEPruu, B oOOecleyeHUn
palMOHANILHOTO  MPHPOJONOIL30BaHUs, B  (HOPMHUPOBAHUH
MHUPOBO33pEHUsT M OO0IIeld KyJIbTyphl YeJIOBeKa, a TaKkKe
IKOJIOTHYECKA O0OOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 370POBBIO
Y IPUPOJHON Cpenie;

- BJIAJETh CUCTEMOW XMMUYECKUX 3HAHUM, KOTOpAs BKIIOYACT:




OCHOBOIIOJIAraromue IOHATHA (,Z[OHO.HHI/ITG.HBHO K CHUCTEMC

MOHATUH  0a30BOr0  ypOBHsI) - W30TONBI, OCHOBHOE W
BO36y)KI[eHHOC COCTOSAHHUE aTomMma, I‘I/I6pI/II[I/I3aI_[I/I$I ATOMHBIX
opOutaneii, xumudeckas cBsi3b ("T " m "', KpaTHBIE CBS3H),

MOJISIpHAsl KOHIIGHTpalusi, CTPYKTypHas (opmymna, wuzoMepus
(cTpyKTypHas, reoMeTrpudeckas (IMC-TPaHC-U30MEPHs), THITBI
XUMHUYECKHX PEaKIuil (TOMO- M TeTepOreHHbIe, OOpaTHMbIE U
HeoOpaTUMbIe), pacTBOPHI (MCTUHHBIC, AUCIEPCHBIC CHCTEMBI),
KPUCTAJIOTUAPATHI,  CTENEHb  JTUCCOIUAIUHN,  DIIEKTPOIU3,
KPEeKUHT, PU(POPMUHT); TEOPUU M 3aKOHBI, 3aKOHOMEPHOCTH,
MHUPOBO33PECHUYECKUE 3HAHMS, JICKAIIFNEe B OCHOBE MOHUMAHUS
OPUYMHHOCTY M CUCTEMHOCTH  XUMHYECKHX  SIBJICHUH,
COBpEMEHHBIC TPEJCTABICHUS O CTPOCHHWU BEIIECTBA Ha
aTOMHOM, MOJIEKYJSIPHOM M HaJIMOJIEKYJIIPHOM  YpPOBHSX;
OPEJCTaBICHUST O  MEXaHW3MaxX  XUMHYECKHX  PEeaKIuid,
TEPMOJMHAMHYECKUX U KHUHETUYECKHX 3aKOHOMEPHOCTSIX HX
NPOTEKAaHUs, O XUMHUYECKOM paBHOBECUH, IHCIIEPCHBIX
cUCTeMax, (aKTOJIOTUYECKHE CBENIEHUS O CBOICTBaX, COCTaBe,
MONyYeHUH ©  OE30MaCHOM  HCIIOJIb30BAHWHM  BaXKHEHIIHUX
HEOPraHWYECKUX M OpPraHWYecKUX BeIIeCTB B OBITY U
MPAKTUYECKOW JIEATEIBHOCTH YENOBEKa, OOMUX HAyYHBIX
OPUHLIMIIAX ~ XMMHYECKOTO  MpOW3BOJCTBAa (Ha  mpuUMepe
MPOU3BOJCTBA  CEPHOW  KHUCIOTHI, AaMMHaKa, METaHOIa,
nepepadoTku HePTH),

- YMEThb TPOBOAMTH pacUeThl MO XUMHYECKHM Qopmyiaam u
YpPaBHEHUSM  XUMHUYECKUX peakUuid C  HCIOJIb30BAHUEM
buznyecKkux BeIMYMH (Macchl, O0bEMa Ta30B, KOJIWYECTBA
BEIIECTBA), XapaKTEPHU3YIOIIMX BEIIECTBA C KOJUYECTBEHHOMN
CTOPOHBI: pacyeThl IO HAXOXKICHUI0 XUMUYECKOW (HOPMYIbI
BEIIIECTBA; pacyeThl Macchl (00BbEMa, KOJIMYECTBA BEIECTBA)
MPOAYKTa PEaKlUu, €CIM OJHO W3 HMCXOJHBIX BEHIECTB JaHO B
BHJE  pacTBopa ¢ ONpeNeIeHHOM  MaccoBOM  Jloneu
pacCTBOPEHHOTO BEIIECTBA WIJIM JAaHO B H30BITKE (WMeer




IOPUMECH); PacdyeThl MAacCOBOM WM OOBEMHON [OJIM BBIXOJA
MPOJIYKTa PEaKIMU; pacdeThl TermaoBoro 3d@dexra peakiui,
00BEMHBIX OTHOLICHUH Ta30B;

- YMETh BBIABIIATH XapaKTEPHbIC NPU3HAKM M B3aUMOCBA3b
W3YYEHHBIX TOHATUH, NPUMEHATH COOTBETCTBYIOIIUE IOHATHS
IIpU OINMCAaHUU CTPOCHHUSIT U CBOMCTB HEOPraHUYECKUX H
OpraHMYECKUX BEUIECTB M MX [PEBpAlllEHUuH; BBIABIATH
B3aUMOCBSI3b ~ XMUMHMYECKUX  3HAHUM C  TOHATHSAMH U
NPEICTaBICHUAMHU APYTUX MPEIMETOB s 0ojiee OCO3HAHHOTO
MOHUMAaHUS U OOBACHEHHUS CYITHOCTH MaTEpUaJIbHOTO €IMHCTBA
MHUpPA; MCIOJIb30BaTh CUCTEMHBIE XUMHUYECKHE 3HAaHUSA IS
OOBSICHEHUS U  TMPOTHO3UPOBAHUSA  SBJICHUH, HMMEIOIIUX
€CTECTBEHHOHAYUYHYIO IPUPOLY;

- YMETh UCHOJIb30BaTh HAMMEHOBAHUS XUMUYECKUX COCIUHEHUN
MEXIYHAPOAHOIO COK3a TEOPETHUYECKOW U INPUKIIAJHON XUMHUH
Y TPUBHAJIbHBIC HA3BAHUS BEILECTB, OTHOCSIINXCSA K U3YYCHHBIM
KjlacCaM OpraHMYECKUX UM HEOPraHWYECKHX COCIMHEHUM;
UCIIOJIB30BaTh XMMHMYECKYH) CHUMBOJHUKY [UII COCTaBJICHUSA
dopMynT  HEOpPraHMYECKHMX  BEIIECTB, MOJEKYISIPHBIX H
CTPYKTYpPHBIX (pa3BEpHYTBIX, COKpPAUICHHBIX M CKEJIETHBIX)
GopMy1T OpraHMYECKMX BEIIECTB; COCTaBJIATH YpaBHEHHS
XUMUYECKMX  pPEAaKUMd M  pacKpblBaTb HUX  CYIIHOCTH:
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEaKLUN  MOCPEICTBOM
COCTaBJICHHUS 3JIEKTPOHHOTO OajaHca ATHUX PEaKIHi; peaKiui
HOHHOTO OOMEHa TIyTeM COCTaBJCHHS WX TMOJHBIX H
COKpAIllCHHBIX HMOHHBIX YPaBHEHMM; peakUuid THUIpOJIn3a,

peakiui KOMIUIEKCOOOpa3oBaHus (Ha npumMepe
TUAPOKCOKOMIUIEKCOB IIMHKA U aIOMHHUS); TIOJITBEPXKIATh
XapaKTepHBIC XUMHYECKHE CBOMCTBa BEILIECTB

COOTBETCTBYIOIIMMH SKCIIEPUMEHTAMH U 3aMUCAMH YpPaBHEHUH
XAMHYECKUX PEaKIUid;

- yMeTh KJacCU(UIMPOBATh HEOPTraHWYECKUE W OpPraHUYECKHE
BEIIECTBA M XMMHUYECKUE PEAKIMH, CAMOCTOSITEIIbHO BHIOMpATh




OCHOBaHUS ¥ KPUTEPUU [UISI KIACCU(PUKALUU H3ydaeMbIX
XUMHYECKHX OOBEKTOB; XapaKTepHU30BaTh COCTaB M Ba)kHeiIIne
CBOMCTBA BEILIECTB, MPUHAJJISKAIINUX K OMPEACIICHHBIM KJlaccaM
U TpylmaM COeOUHEHWHl (IpoCThle BEUIeCTBa, OKCHUJbI,
TUAPOKCUIBI, COJIM; YTIIEBOAOPOBI, MPOCThIE (UPBI, CIHUPTHI,
(beHombI, aNbaeru/Ibl, KETOHbI, KAPOOHOBBIE KUCIIOTHI, CIIOKHbBIE
GUpPBI, KHUPHI, YIIEBOAbI, AMUHBI, AMHUHOKHUCIIOTHI, OEIKH);
NPUMEHSTh 3HAHHWA O COCTaB€ M CBOWCTBax BELIECTB JUIS
DKCIEPUMEHTAJIbHOW  IPOBEPKU  THIOTE3  OTHOCUTEIBHO
3aKOHOMEPHOCTEM  MPOTEKAHUS XHUMHYECKHMX PpEaKUui U
IIPOrHO3MPOBAHUS BO3MOYKHOCTEN UX OCYLIECTBIICHHUS;

- yMeTh MOATBEPXkJaTh Ha KOHKPETHBIX MIpHUMEpax XapakTep
3aBHUCUMOCTH  PEAaKLMOHHOM  CIIOCOOHOCTH  OPTaHUYECKHX
COCTMHCHUI OT KPAaTHOCTH M THUIA KOBaJIEHTHOW cBsizu ("TF " u
""), B3aMMHOT'O BJIMSIHUS aTOMOB U IPYII aTOMOB B MOJIEKYJIax; a
TaK)ke OT OCOOEHHOCTEW peanu3aliy pa3iNYHbIX MEXaHHU3MOB
IIPOTEKaHUs PEaKLIUM;

- YMETb XapaKTepH30BaTh JJIEKTPOHHOE CTPOEHHE aTOMOB (B
OCHOBHOM U BO30YKICHHOM COCTOSIHUM) U MOHOB XHMHYECKUX
sneMeHTOB 1 - 4 mnepuonoB llepmoamyeckoit cucremst JI.U.
MeHnneneeBa MW HMX BaJIGHTHBIE BO3MOXKHOCTH, HCIHOJIb3Ys
noustus "s", "p", "d-snexTpoHHBIC" OpOUTATH, IHEPTETUUECKUE
YPOBHM; OOBSCHATH 3aKOHOMEPHOCTH HW3MEHEHHS CBOWCTB
XUMHYECKHX 3JIEMEHTOB U 00pa3yeMbIX MMM COCAMHEHHH IO
NepuoJiaM U rpynmam;

OK 02. Ucnonp3oBaTh

COBpPEMEHHBIE
cpexncTa TIOWCKa,
aHaIM3a u
WHTEPIpETAINN
uHpOopMaIu u
nH(pOpMaMOHHBIE
TEXHOJIOTUU TUISE

B o0J1acTH HEHHOCTH HAYYHOI'O NMO3HAHMS:

- copMHpPOBAaHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YpPOBHIO Pa3BUTHUS HAyKHM W OOIIECTBEHHOMU
HPaKTHUKY, OCHOBAHHOT'O Ha JAaJore KYJIBTYD,
CIOCOOCTBYIOIIETO OCO3HAHHIO CBOETO MecTa B
MOJIUKYIBTYPHOM MHPE;

- COBEPIIICHCTBOBAHUE SI3BIKOBOM M YHUTATEIHCKOW KYJIBTYPhI
KaK CpeJICTBa B3aMMOJEUCTBHUS MEXKIY JIKOJIbMHU U IO3HAHUS

- YMETh IUIAHUPOBATh W BBITIOIHITH XUMHUYECKUH SKCIIEPUMEHT
(mpeBpaieHusi OpPraHUYECKUX BEIICCTB TMPU HATPEBaHUH,
NOJTyYCHUE JTUJICHA W HM3YyYCHHE €ro CBOWCTB, KaueCTBCHHBIC
peakuuMd Ha ampACeTUABl, Kpaxmall, VYKCYCHYIO KHUCIOTY;
JeHaTypalnuss OCJIKOB TpPH HAarpeBaHWM, IBETHBIC pPEaKIUU
OCNKOB; MPOBOIUTH PEAKIMH HOHHOTO OOMEHa, OIpEAeNsTh
Cpeay BOAHBIX PAaCTBOPOB, KAYECTBEHHBIC PEaKIMK Ha Cyibdar-,
KapOOHAT- M XJIOPHJI-aHWOHBI, HA KAaTHOH aMMOHWUS; pelIaTh
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BBITIOJIHCHU A 3aaa4dy
npodeCcCuoOHATBHON
ACATCIIbHOCTHU

MUDPA;
- OCO3HAaHUE IEHHOCTH HAy4YHOH JESTEeIbHOCTH, FOTOBHOCTb
OCYIIIECTBIISATh IIPOEKTHYIO U HCCIIEI0BATENBCKYIO

JEeSTeNIbHOCTh UHIMBUYaJIbHO U B TPYIIIIE;
OBnanenne YHHBepPCAJbHBIMU
NMO3HABATEJIbHbIMH AeHCTBUIMMU:

B) paboTta ¢ nHpopManmei:

- BJIaZICTh HaBBbIKAMHU IOJYy4E€HUS UH(POPMALIMK U3 UICTOYHHUKOB
Pa3HbIX THUIIOB, CAMOCTOATCIIBHO OCYIICCTBJIATL IIOUCK,
aHaJIN3, CHCTEMATH3alUI0 U HHTEPIpEeTaluio HHPOpMaAIUN
pa3IMYHBIX BUJOB U (GOPM MPEICTABICHHUS;

- CcO3/laBaTh TEKCTHl B pa3IM4YHBIX (opmarax Cc ydeTom
Ha3HaueHUs MH(OpMAIMKM U IIeNICBOW ayJUTOPUHU, BBHIOMpas
ONTUMATIFHYIO (POPMY IpeICTaBICHUS U BU3yaIU3alluu;

- OLICHUBATb NOCTOBCPHOCTD, JICTUTUMHOCTD I/IH(bOpMaL[I/II/I, (M
COOTBETCTBHUE MPABOBBIM U MOPAIbHO-ITHUYECKUM HOpPMaM;

- HUCIIOJIB30BATh cpeacrBa I/IH(bOpMaI_[I/IOHHBIX )41
KOMMYHUKAIIMOHHBIX TEXHOJIOTUN B PEIIEHUU KOTHUTUBHBIX,
KOMMYHUKATHUBHBIX n OpTraHHU3allMOHHBIX 3aa4 C
cobJroIeHreM TpeboBaHUM PTOHOMUKH, TEXHUKH
0€30MacHOCTH, TUTHEHBI, pecypcocOepekeHus, MPaBOBBIX U
ATUYECKUX HOPM, HOPM HH(POPMAIIMOHHON O€30MTaCHOCTH;

- BJIAJICTh HABbIKAMHU PACIIO3HABAHUA U 3aIIUTHI I/IHq)OpMaI_II/II/I,
nH(pOpMaIMOHHOM 0€30MaCHOCTH JIMYHOCTH,;

y4eOHBbIMHU

JKCIIEpUMEHTANIbHbIE  3a7aul 1o TemMaM "Mertamsl" u
"Hemeramnsl") B COOTBETCTBHM C TpaBUJIaMH  TEXHHKHU
0€30I1aCHOCTH IIpU OOpAIIEHUH C BEIECTBAMU U J1a00paTOPHBIM
o0opy/sOBaHUEM; TMPEACTaBIATh PE3YyIAbTaThl  XMMHUYECKOTO
JKCIIEpUMEHTa B (OpPME 3alUCH YPaBHEHHI COOTBETCTBYIOIUX

peakuuidi u  QOpMYIMpPOBaTH BHIBOJBI HAa OCHOBE JTHX
pe3yabTaTOB;
- yMeThb  AaHANU3UpPOBATh  XUMHUYECKYI0  HH(OpMAIHIO,

NOJy4aeMyl0 M3 pa3HBIX MCTOYHUKOB (CPEICTB MAacCOBOM
uHpopmaruu, cetb UHTEpHET U pyrue);

- BJIaJIeTh OCHOBHBIMH METOJJaMH HAyYHOT'O TIO3HAHUS BEILECTB U
XUMHUYECKHUX sBJIEHUH (HaOII0JeHNe, U3MEPEHUE, IKCIIEPUMEHT,
MOJICJIUPOBAHUE);

- YMeThb NIPOBOAMTH pacueThl MO XUMHYECKUM (opmyiaam u
YPaBHEHHMSIM  XHMHYECKHX pPEAaKUUH C  HCHOJIb30BAHUEM
buznyecKux  BEIWYUH, XapaKTepU3YIOUIMX  BELIECTBA C
KOJINYECTBEHHON CTOPOHBI: Macchl, o0beMa (HOpMalbHbIC
yCIIOBUSI)  Ta30B, KOJMYECTBA  BEIIECTBA;  HCIOJb30BATh
CHUCTEMHBbIC XMMHMYECKHE 3HAHMs s TPUHATHS pPEUICHUH B
KOHKPETHBIX JKU3HEHHBIX CUTYaIUsX, CBSI3aHHBIX C BEILECTBAMH
U UX IPUMEHEHUEM;

- YyMeTh CaMOCTOATEJIbHO IUIAHUPOBATh U  IMPOBOJUTH
XUMHUYECKHH SKCHEPUMEHT (MOJY4YeHHE M H3Y4YEHUE CBOMCTB
HEOPraHMYECKUX M OPraHMYECKUX BEIIECTB, KaueCTBEHHbIE
peakuuu YIJIEBOJIOPOJIOB Pa3IUYHBIX KJIaCCOB "
KHUCJIOPOJICO/IEP)KALIUX ~ OPraHMYeCKHX  BEIIECTB, pELICHUE
HKCIEPUMEHTANIBHBIX 337[a4 10 PACMO3HABAHUIO HEOPTaHUYECKUX
Y OpPraHUYECKHX BEIIECTB) C COOIIOIEHUEM MPaBHII 0€30MTaCHOTO
oOpalieHus C BeIecTBaMH U J1a0OpaTOpPHBIM 000pYIOBaHUEM,
dbopMynupoBaTh LEIM  UCCIENOBaHUS, MPEIOCTaBIATh B
pa3nuyHoi hopMe pe3ynbTaThl SKCIIEPUMEHTA, aHATU3UPOBATh U
OLICHUBATh UX JIOCTOBEPHOCTH;

- YMETh OCYHIECTBISTH IIeJICHANPABICHHBIA MOMCK XUMHUYECKOM
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uH(pOpMallMM B Pa3UYHBIX HMCTOYHHMKAX (HayyHas U ydeOHO-
Hay4dHasl JIMTEpaTypa, CPEICTBa MacCOBOW HWH(OpMaIuu, ceTh
HutepHer u apyrue), KpUTUYECKU aHATU3UPOBATH XUMUUYECKYIO
uHopmaruto, rmepepabaTeiBaTh €€ W HUCIOJB30BaTh B
COOTBETCTBUHU C IMOCTABJICHHON y4eOHO 3a1aueii;

- BIIAQJETh CHUCTEMON 3HAHMH O METOJaX HAy4YHOrO MO3HAHUS
SIBJICHUN MPUPOJIBI, UCTIOIb3YEMbIX B €CTECTBEHHBIX HAayKaX M
YMEHUSMH TPUMEHSATh ATH 3HAHHUS TPH SKCIEPUMEHTATHHOM
HCCIICIOBAHUU BCIICCTB M JUIS OOBSICHEHHMS XUMHYECKHUX
SABJICHUM, MMEIOIMMNX MECTO B MNPUPOAE MPAKTUYECKOU
JIeSITEIIbHOCTH YEIIOBEKA U B IIOBCEAHECBHOM JKHM3HMU;

OK 04. DddexTuBHO
B3aWMOJIENICTBOBAaTh U

paboTtathb B
KOJIJICKTUBEC )41
KOMaH/1e

- TOTOBHOCTh K CaMOpa3BUTHIO, CaMOCTOSITEIBHOCTH U
CaMOOIIPEIEIICHUIO;

-OBJIaJICHUE HaBbIKaMU y4eOHO-UCCIIEJ0BATENBCKOM,
MPOEKTHON U COLIMATIbHOM JEATEIIbHOCTH;

OBiageHne  yHHMBEPCAJIBHBIMH  KOMMYHHKATHBHBIMH
ACHCTBUAMU:

0) coBMecTHasl 1eATeJbHOCTD!

- MOHUMAaTh M MCIIOJIB30BATh INPEUMYILIECTBA KOMAaHIHON M
WH/MBUYaJIbHOU paboTHI;

- IPUHUMATH LENH COBMECTHOM NEeSATEIbHOCTH,
OpraHM30BBIBATE W KOOPAMHUPOBATH JEUCTBHA IO €€
JOCTHIKCHMIO: COCTABJIATh IUIAH JIEUCTBHUM, pacIpenessaTh
pPOJM C y4EeTOM MHEHMH Y4aCTHHKOB OOCYXJaTh PE3Y/IbTaThl
COBMECTHOH paboTHI;

- KOOpJMHMPOBAaTh U BBINOJHATH PAOOTy B YCIOBUSAX
peanbHOro, BUPTYaAJILHOTO 51 KOMOWHUPOBAHHOTO
B3aUMOJCHCTBUS;

- OCYLICCTBJIATH IIO3UTHUBHOE CTPATETUYECKOE IIOBEJICHUE B

Ppa3IMYHBIX CUTYalUsIX, MpOSIBIIATH ~ TBOPYECTBO U
BOOOpaKeHUE, OBITh NHUITUATUBHBIM

OgBjaaenue YHUBEPCAJIbHBIMH peryasiTHBHbIMM
JelCTBUSIMM:

- YMETh IUIAHUPOBATh U BBIMOJIHATH XUMUYECKUN 3KCIIEPUMEHT
(mpeBpaieHusi OpPraHUYECKUX BEIISCTB TMPU HATPEBaHUH,
MOJIyYeHUE JTHJIEHA U HM3YyYEHUE €ro CBOICTB, KaueCTBEHHBIE
peakuuMd Ha ampACTUABl, Kpaxmall, VYKCYCHYIO KHUCIOTY;
JIeHatypauusi O€JKOB MpH HarpeBaHWHU, LBETHBIE peaKLUu
OCNKOB; MPOBOIUTH PEAKIHH HOHHOTO OOMEHa, OIpEAeTsiTh
Cpely BOJHBIX PACTBOPOB, KAUECTBEHHBIE PEAKIMK Ha Cylbdat-,
KapOoOHAT- M XJIOPHI-aHWOHBI, Ha KAaTHOH aMMOHWUS; pelaTh
SKCIIEpUMEHTaJbHbIE 3aJaud 1o TeMaMm 'Metamibsl" U
"Hemetannsl") B COOTBETCTBUM C IpaBWIaMU TEXHUKH
0e30MacHOCTH MpU OOpaIIEHUHN C BEIICCTBAMHU U JIA0OPATOPHBIM

o0opy/soBaHUEM; TMPEACTaBIATh PE3YIbTaThl  XHUMHYECKOTO
JKCIIEpUMEHTa B (OopMe 3amUCH YPaBHEHHH COOTBETCTBYIOIIMX
peakuuidi u  QOpPMYIMpPOBaTH BHIBOJBI HAa OCHOBE JTHX
pe3yNbTaToB;

-yM€Tb  CAMOCTOSITEIbHO  IUIAaHUPOBATb M IPOBOJUTH
XUMHUYECKHH SKCIIEpUMEHT (MONyYeHHEe W H3Y4YEHHE CBOMCTB
HEOPraHWYECKUX W OPraHMYECKUX BEIECTB, KaueCTBEHHBIC
peakuuu YIJI€BOJOPOJIOB pa3IMYHbIX KJIaCCOB u
KHCIIOPOJICOIEP)KALMX ~ OPraHMYECKUX  BEIIECTB, pELICHUE

9KCIIEPUMEHTANIBHBIX 33]a4 110 PACIIO3HABAHNIO HEOPTraHMYECKUX
Y OPTaHMYECKUX BEMIECTB) C COOIIOICHIEM MPaBUI OE30MMACHOTO
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I') IpUHATHE ce0s1 U IPYTrUX JI0ei:

- NPUHMMATh MOTHUBBI M apryMEHTHl APYrMX JIOAEH IpH
AHAJIN3C PE3YyJIbTATOB ACATCIbHOCTH,

- IPU3HABATh CBOE MPABO U IPaBO IPYTUX JIOAEH Ha OIINOKY;
- pa3BHBaTh CIOCOOHOCTh MOHUMATh MUP C MO3UIUH JAPYroro
YeJIOBEKA;

oOpamieHus C BelecTBaMH U J1a0OpaTOpPHBIM 000pYIOBaHUEM,
dopMynHpoBaTh IETM  HCCIEAOBAaHMSA, MPEAOCTABIATH B
pa3nuyHoi hopMe pe3ynbTaThl SKCIIEPUMEHTA, AaHATU3UPOBATh U
OLICHUBATh UX JOCTOBEPHOCTD;

OK
ConeiicTBOBaThH
COXPAaHEHHUIO
OKpY>Kalolle Cpenibl,
pecypcocOepexeHmIo,
MIPUMEHATH 3HaHUS 00
W3MEHEHUU KIMMaTa,
MIPUHLIMIIBI
OepeKIMBOTO
MIPOU3BO/ICTBA,
3pPEeKTUBHO
JIENCTBOBATE B
YpE3BBIYANHBIX
CUTYaIUsIX

07.

B o0Js1acTH 3K010IrM4€CKOr0 BOCIUTAHHUSA:

- c(OpMHUPOBAHHOCTH 3KOJIOTUYECKOU KYJIbTYphl, TOHUMaHUE
BIMSHUS  COLUMAJIBHO-DKOHOMHYECKMX  IPOLIECCOB  Ha
COCTOSIHUE€ TPUPOJHOM M COUUAIBHOM Cpeabl, OCO3HAHUE
r7100abHOTO XapaKTepa IKOJIOTHUECKUX MPOoOIIeMm;

- IJTAaHUPOBAHUE U OCYIIECTBIICHUE NCUCTBUI B OKpY)KaroUIeH
Cpele Ha OCHOBE 3HAaHMs LEJIed YCTOMYMBOIO pa3BUTHUSA
YEJI0BEYECTBA;
AaKTUBHOE  HENPUSTHE
OKpYKalollleil cpee;

- YMEHHUE NMPOTHO3UPOBATH HEOIArOMPUATHBIE YKOJIOTHUECKHUE
MIOCJIEJICTBHSI NIPEANPUHUMAEMBIX IEHCTBUN, MPEAOTBPAIIATh
ux;

JNEUCTBUM, TMPUHOCAIIMX  BpEX

- pacHIMpEHHE OMbITa JACSATCIBPHOCTH  DKOJOTHYECKON
HATPaBICHHOCTH;
- OBJIAJICHUE  HaBbIKAMH  y4eOHO-HCCIIEI0BATEIHCKOM,

MPOEKTHON M COLIMATIbHOM JEATEIIbHOCTH;

- copMUPOBATH MPEACTABICHUS: O XUMUYECKON COCTABISIONICH
€CTECTBEHHOHAYYHOW KapTHHBI MHUpA, POJIM XMMUU B MO3HAHUU
SIBJICHUW TIPUPOABI, B (POPMUPOBAHUU MBIIUICHUS U KYJIbTYPBI
JUYHOCTH, €€ (YHKIIMOHAJIBLHONH T'PAMOTHOCTH, HEOOXOIUMOM

JUISE  pEIIeHUs  TMPAKTHYEeCKHX  3aJa4y H  IKOJIOTHUYECKHU
000CHOBAHHOTO OTHOILIEHHUS K CBOEMY 3[I0POBBIO M MPUPOAHOMN
cpene;

- yMeTh COOJII0/IaTh TMpaBHJIa AKOJOTHYECKH IEIeCO00pPa3HOT0
MOBEICHUS B OBITY W TPYAOBOH JEATEIHHOCTH B IIENAX
COXpAHEHHUsI CBOErO0 3JI0POBbS W OKPYXKAOIIEH MNPUPOTHON
Cpenbl; YUWUTHIBATH OMACHOCTh BO3JIEUCTBHS Ha JKHUBBIC
OpPraHu3Mbl  ONpPEIECIEHHBIX  BEHIECTB, TIOHMMAas  CMBICI
MoKa3arelisl NpeaesIbHON TOIMYCTUMON KOHLIEHTPALIUY;

- yMeThb MPOTHO3UPOBATH, AHAIM3UPOBATH M OIECHHUBATH C
MO3UIIMI PKOJIOTHYECKON O€30IIaCHOCTH IMOCIIEACTBHUSA OBITOBOM U
MPOU3BOACTBEHHON JEATEIbHOCTH 4YEJIOBEKa, CBSI3aHHOM ¢
nepepaboTKOl BelIeCcTB; UCIOIB30BATh MMOYICHHbBIC 3HAHUS JIJIS
NPUHATHS TPAMOTHBIX pEIICHWH TMpoOiieM B  CHUTYyalHsX,
CBSI3aHHBIX C XHMHUEH;

- yYMEThb OCO3HaBaThb OIACHOCTh BO3JCHCTBUS Ha JKHUBBIE

OpI‘aHI/IBMBI OHpGI[eJIeHHBIX BCIICCTB, IIOHUMas CMBICJI
MoKazareysi MpeNebHOW  JONMYCTUMOW  KOHIIEHTpaluuuh, |
NOACHATH  HA  TIpPUMEpax  CIOCOObl  YMEHBIICHHS |

MPEAOTBPAIIEHUsT WX BPEIHOTO BO3JICUCTBUS HAa OpPraHU3M
JeJI0BEKa.

OK 08 Hcnosnb3oBath
cpexactBa (puznueckon

UCIOJIb30BaTh  (PU3KYJIBTYPHO-0310POBUTEIHHYIO
JUISL  YKPEIUIeHUS 370pPOBbS, JIOCTHUKEHUS

VYmeTb
NEATEIBHOCTD

CdopmupoBaTh mpencTaBieHus O poiau GU3NYECKO KyJIbTyphl B
O0IIEKYIETYPHOM, MPOPECCHOHATHHOM U COITUATBHOM Pa3BUTUU
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KYJIbTYpBI TSt
COXPaHCHHUS u
YKpeIUIEHUsI  3710pO-
BbsI B TIpoIlecce
npodeccrnoHanbHOI
JESATCIILHOCTH |
MOA/IePKaAHUS
HEO0OXO0IUMOTO
ypOBHS (PU3HUECKON
MTOJITOTOBJICHHOCTH

KU3HEHHBIX U MPO(ECCHOHAIBHBIX IIeTIeH

- TPUMEHATHh  pAIlMOHAIBHBIE  IPHEMBI
¢yHKUIMH B MpodecCHOHANBHOMN AesITeTbHOCTH
- HI0JTb30BATHCS CpelcTBaMu

JABHUIaTCJIIbHBIX

PO UITAKTUKHI

NepeHanpsHKeHUs, XapakTepHbIMU Ui JaHHOM mpodeccuu

(cenuaabHOCTH)

YeloBeKa

- OCHOBBI 3JJOPOBOTO 00pa3a KU3HU

- ycioBusi Tpo(ecCHOHANLHON NeATeThHOCTH M 30HBI PHCKA
(U3UIECKOTO 3/T0POBbsS 115 Tpodeccuu (CIeIHaTbHOCTH)

- cpencTBa MPOGUIAKTUKH TTePEHATIPSKCHIS

I[NIK 2.6. OOecrneuuBaTh paguallMOHHYI0 O€30MacHOCTb TMPU
IPOBEJICHUH PaTUalMOHHOTO KOHTPOJIS.

13




2. CTpyKTypa u coaep:kaHue 001eo0pa3oBaTebHOM TUCHUINIMHBI « XHUMHUD)
2.1. O0beM AUCHMIJIMHBI U BU/IbI Y4eOHOH padoThl

Buj yueOHoi1 padoThl

0O0BeM B yacax

O0bem o0pa3oBaTeIbHON NPOrPaMMbl JHCIUIITTHHBI 72
B T.Y.

OcHoBHoOE coiepraHue 70
BT. Y..

TEeOpeTUIecKoe oOydeHue 32
NPaKTUYECKUE 3aHATHS 30
1ab0opaTOPHBIE 3aHATHS 10

IIpome:xxyTouyHast arTecTanus B opMe 3a4eTa ¢ OLEHKOH
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2.2. TemaTn4yecKuii MJIaH U CO/IEPKAHME TUCHUILITHHbBI

HaumenoBanue | Cogep:xanue y4yeOHOro marepuaja (OCHOBHOe W MNpPodecCHOHAIBHO-OPUEHTHPOBAHHOE), | O0beM dopmupyemble
pa3aesioB M TeM | J1a00paTOPHbIE U MPAKTHYECKHE 3AHATHS, PUKJIATHOH MOIYJ/Ib 4acoB KOMIIETEHIINH
1 2 3 4
OCHOBHOE cO/Iep:KaHue 12
Pa3nes 1. OcHOBBI CTPOCHHUSI BelleCTBA 10

Tema 1.1. OcCHOBHOe co/Iep:KaHue 6 OK 01
Crpoenne atoMoB |CoBpeMeHHass MOJENb CTPOeHUs atoma. CHMBOJHMYECKHH S3BIK XUMHH. XHMHUYECKHH DJIEMEHT.
XUMHUYCCKHX DnexkTpoHHas KoH(urypamus atoma. KiraccHpHUKAIMs XUMHUECKHUX 3JIEMEHTOB (s-, P-, d-3eMeHTHI).
3JICMEHTOB u |Banenrnsie DJIEKTPOHBL. BanieHTHOCTS. OneKTpoHHas npupona XUMUYECKON CBSI3H. 2
nmpupona DNeKTpOOTPUILIATETLHOCTh. BHIBI XUMHUYECKOW CBs3M (KOBaJeHTHas, HWOHHAs, MeTajuIMdecKas,
XUMHUYECKOU BOJIOPOHAs) U CIIOCOOBI €€ 00pa30BaHUs
CBA3U IIpakTuyeckoe 3ansaTue Nel,2 4

Pemenne 3amaHuii HA HMCHOJL30BAHHE XMMHYECKOH CHMBOJHMKH M Ha3BaAaHUH COeIMHEHHH IO

HOMEHKJIATYpe MEKIYHAPOJHOI0 COKH3a TeOPeTHYeCKON M NMPHUKJIAIHON XHUMHMU U TPHUBHAJIBHBIX 2

Ha3BaHWil JJI1 COCTaBIICHUS] XUMHUYECKUX (POPMYJI ABYXAaTOMHBIX COCAMHEHHH (OKCHUIIOB, CYIb(HUIOB,

TUAPUJIOB U T.1.) U APYTUX HEOPTAHUUECKUX COSAMHEHUMN OT/IETbHBIX KJIACCOB.

[IpakTHueckue 3aaHusl Ha YCTAHOBJICHHE CBSI3U MEXKIY CTPOCHHEM aTOMOB XMMHUYECKHUX HJIIEMEHTOB U

MEPUOINYECKUM H3MEHEHHEM CBOWCTB XHMMHMUYECKHX 3JIEMEHTOB M HUX COCIWHEHHM B COOTBETCTBUU C 2

nojoxxenueM [lepronueckoi CHCTEMBI.
Tema 1.2. OCHOBHOE coJiep:KaHue 4 OK 01
Ilepuoguyeckuii  |I[IpakTuyeckoe 3ausarue Ne3 4 4 OK 02
3aKOH U Tabimna
J.U. Menneneesa |llepuoanyeckas cucrema xuMmudeckux djiaemMeHToB JI.M. MenaeneeBa. @DU3HYECKUH CMBICIT

[Tepuonuueckoro 3akona J[.M. MenngeneeBa. 3aKOHOMEPHOCTH H3MEHEHUS CBOMCTB XUMHYECKUX

JJIEMEHTOB, O0pa3yeMbIX HWMH TIPOCTBIX M CJIOXKHBIX BEIIECTB B COOTBETCTBHH C TOJIOKEHUEM 2

MupoBo33peHUYecKoe U HaydHOE 3HA4YEeHUE
AWM. MengeneeBa. OTKpbITUE HOBBIX

XMMHMYECKOro dyieMeHTa B Ilepumonmmyeckoi cucreme.
Ilepuonnueckoro 3akona .M. Menneneea. IIporHo3sst
XUMHYECKHX 3JIEMEHTOB.
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Pemenne npakTHKO-OPHEHTHPOBAHHBIX TEOPETHYECKUX 32/IaHNI HA XapaKTepPU3alUI0 XUMHYECKHUX
3j1eMeHTOB «MeTajunyecke / HeMeTalNIM4eCKHe CBOMCTBA, 3JEKTPOOTPULATEIBHOCTh XUMHUYECKUX

AJIEMEHTOB B COOTBETCTBUHU C UX DJICKTPOHHBIM CTPOCHHUEM M TIOJIOKEHHUEM B NIEPUOAMYECKON cHcTeMe 2
xuMudeckux djemenToB .M. MenaeneeBay
Pa3nen 2. Xumuueckue peakuuu 10

Tema 2.1. Tunsl | OcHOBHOE coiepKaAHUE 6 OK 01
XUMHUYCCKUX Knaccudukanus u TUNBI XUMHYECKUX PEAKIUI ¢ ydacTHeM HeopraHudeckux BemlecTB. CocTaBlieHUE
peakuii YpaBHEHUI peakIuil COeAMHEHHUS, pAa3JIOKEHHs, 3aMelleHus, oOMeHa, B T.4. peakUuid TOpeHHUsd,

OKHCJICHUS-BOCCTAHOBJICHHUSI.

VYpaBHeHHs] OKUCIEHUs-BOCCTaHOBIEeHHUs. CreneHb okucieHusa. OKUCIUTENb U BOCCTaHOBUTEIIb. 2

CocraBiieHne U YpaBHUBAaHUE OKHCIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKIHA METOAOM 3JEKTPOHHOTO

Oamanca. OKUCIHTETHLHO-BOCCTAHOBUTENBHBIE PEAKIIMU B TMPHUPOJE, MPOU3BOJCTBEHHBIX MpoOIEccax M

KHU3HEJESATEIIbHOCTH OPraHU3MOB

IIpakTuyeckoe 3ansiTue NeS,6 4

KonuyecTtBeHHbIe OTHOIIEHUS B XUMUHM. OCHOBHBIE KOJIHYECTBEHHbIE 3aKOHbI B XUMHH U PAcCUeThl

10 YpaBHEHUSIM XMMHYeCKUX peakumii. Moib Kak equHUIA KOJIMYEeCTBa BellecTBa. MossipHas Macca. 9

3aKOHBI COXpaHEHMsS Macchl M SHEpruu. 3akoH ABorajapo. MossipHblii 00beM razoB. OTHOCHTEIbHAS

IJIOTHOCTD ra30B.

Pacyersl mo ypaBHEHHSM XMMHUYECKUX PEAKIMA C HCIIOJB30BAHHEM MAacChl, 00beMa (HOpMabHBIC 9

YCIIOBUS1) Ta30B, KOJIMYECTBA BEILIECTBA
Tema 2.2.| OcHOBHOe coiep:KaHHe 6 OK 01
DJeKTpONHTHYECKa Teopust 3IEKTPOTUTHYCCKON qucconManui. MOHBL DICKTPOIUTHI, HEIJICKTPOIUTHI. Peakiuu HOHHOTO OK 04
A aacconnanust M)oomena. CocraBiieHHE peakiiii MOHHOIO OOMEHa IyTeM COCTaBJACHHS HX IOJHBIX M COKpAIIEHHBIX 2
MOHHBIN 00OMCH HMOHHBIX YpaBHeHUN. KHCIOTHO-OCHOBHBIE peakluy. 3aJaHus Ha COCTABIICHNE MOHHBIX PEaKINil

JlabopaTopHas padora Nel,2.

Tunbl XuMHYECKHX peaKI M. 5

HccnenoBanue TUNOB (IO COCTaBY M KOJIMYECTBY MCXOAHBIX U OOpPa3yrOIIMXCs BEIIECTB) U MPHU3HAKOB
XUMUYECKUX PEAKLIUN.
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[IpoBeneHne peaknuii WOHHOTO OOMEHA, ONpeneJeHHWE CpeAbl BOJHBIX PACTBOPOB. 3aJaHus Ha

COCTABJICHUE MOHHBIX PEAKLIHI 2
Paspean 3. CTpoeHue U CBOHCTBA HEOPraHMYECKHUX BeleCTB 20
Tema 3.1.| OcHOBHOe coep:KaHue 6 OK 01
Knaccudukanms, OK 02
HOMEHKJIaTypa | IIpenmer Heopranmyeckoid xumuu. Kiaccmpukanusi HeopraHmveckux BemecTB. [IpocTeie u
CTpOCHHE cioxHble BeniecTBa. OCHOBHBIE KJIACCHl CIOXHBIX BEUIECTB (OKCHUIBI, TUAPOKCUIbI, KUCIOTHI, COJH).
HEOpPraHMYeCKHX | B3aMMOCBSI3b HEOPraHWYECKUX BCIICCTB. ATpEraTHbe COCTOSHHMS BemecTBa. Kpucramimyeckne u
BEILECTB amopdHble BemlecTBAa. THUMNBl KPUCTAIMYECKUX pPEIIEeTOK (aToMHasi, MOJEKYJspHas, WOHHa, 2
MeTajuIn4yecKas). 3aBUCUMOCTh (PU3NYECKUX CBOMCTB BEIIECTBA OT THUIA KPUCTATUYECKOH peIIeTKH.
3aBUCHMOCTh XMMUYECKON aKTUBHOCTH BEIECTB OT BUAA XMMHUUYECKOW CBA3U U THUIA KPUCTALIIMYECKON
pemeTku. [IpruuHBl MHOr00Opasus BEIIeCTB
IIpakTnueckoe 3anaTne Ne7,8 4
HomeHnkinaTypa HeopraHmyecKMxX BellleCTB: Ha3BaHUHe BelleCTBA HCXOASl M3 HX XHMMHYeCKOM
(popmyJibl HIIM cOCTaBJIEeHHE XUMHYECKOH (POPMYJIbl UCXO/IS U3 Ha3BaHU BEILECTBA 110
MexaynapoaHoin (MIOITAK) wim TpuBHanbHONW HOMEHKIIAaType. PemieHue mpakTHYecKuX 3afaHuil 1Mo
KIaccupUKalUM, HOMEHKJIAType U XHUMHUYECKUM (opMmyrnaM HEOPraHWYECKUX BEIIECTB Pa3IMYHBIX 4
KJIacCOB (yrapHbIi ra3, yriaeKucibli ra3, aMMHaK, TalleHasi H3BeCTh, HerauieHasi H3BeCTh, MUTheBas coJa
U JIPYTUX): HA3bIBaTh M COCTABIATH (DOPMYIIBI XUMUYECKUX BEIIECTB, OMPEACIATh MPUHANICIKHOCTh K
kiaccy. MIcTouyHWMKM XuMUYecKor wHpopManuu (CpencTB MaccoBod wHbopmamnuu, ceTh MHTepHEeT M
apyrue).Ilouck nHbopManMy O Ha3BaHUAM, HIICHTU(UKATOpaM, CTPYKTYPHBIM (hopMynam
Tema 3.2. ®usuko-| OcHOBHOE coepKaHue 10 OK 01
XUMHIICCKIC Metaaibl. O6mme pusnyeckne 1 XMUMHYeCKHe CBOMCTBA MeTal10B. CriocoObl monrydenus. 3HaueHne OK 02
RS METAJIJIOB ¥ HEMETAIUIOB B IPUPOJIE M KU3HEAEATEILHOCTH Y€JI0BEKa U Oprann3MoB. Kopposust MeTalIoB: 2
HCOPTAaHUICCKUX | gyiyp1 KOPPO3HMH, CIOCOOBI 3AIIUTHI METAIIIOB OT KOPPO3HU
BEIIECTB = =
Hemerasuibl. O0mme ¢usuyeckue M XHMHYECKHE CBOMCTBAa HeMeTA/I0B. TUNMYHBIE CBOMCTBA
HemeraiioB [V— VII rpynn. Knaccudukanus u HoMeHKIaTypa cCoeAMHEHUI HeMeTauioB. KpyroBopoTst 2

OMOTeHHBIX 2JIEMEHTOB B IPUPOJIE
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XuMH4YeCKHEe CBOMCTBA OCHOBHBIX KJIACCOB HCOPraHm4veCKMux BeCIIECTB (OKCI/IIIOB, THIPOKCUI0B,

KHCJIOT, coJieil W [Jp.). 3aKOHOMEPHOCTH B H3MEHEHHUU CBOMCTB MPOCTHIX BEIIECTB, BOJOPOIHBIX 2
CO€JIMHEHM, BBICIIUX OKCUIOB U TUJIPOKCHIOB
IIpakTnyeckoe 3ansaTue Ne9,10 4
CocraBJ/ieHHe YPaBHEHM XUMHYECKUX PeaAKIHIl ¢ yYACTHEM NMPOCTHIX M CJI0KHBIX HEOPTAHHUYECKHX
BelleCTB: MeTAJJIOB H HEMETA/LJIOB; OKCH/I0B MeTAJJI0B, HEMETALJI0B U aM(OTEPHBIX 3JIeMEHTOB; 2
HEOPraHU4YeCKHX KHUCJIOT, OCHOBAHUH W aM(OTepHbIX T'HAPOKCHIA0OB; HEOPraHUYECKHX COJIei,
XapaKTepUu3yoUHUX UX CBOiiCcTBA.
Pemenne mnpakTHKO-OpUEHTUPOBAHHBIX TEOPETUUYECKUX 3aJaHM Ha CBOWMCTBA, COCTaB, MOJy4YEHUE U
0e30MmacHOe WCIMOJB30BaHWE BAKHEHIIINX HEOPraHWYECKUX BEIIECTB B OBITY W TMPAKTHUECKOM 2
JIeSITeIbHOCTH YeJIOBEKa
Tema 3.3.| OcHoBHOe coiep:KaHue 4 OK 01
Wnentndpuranus  (MpeHTU(UKALKS HEOPraHUYECKUX BEIIECTB. OK 02
HEOPraHWYeCKUX  |PerneHre OSKCIEPUMEHTAIBHBIX 3alad 110 XHMHUYECKMM CBOMCTBAM METAUIOB M HEMETAJIOB, IIO OK 04
BCIICCTB PAaCIIO3HABAHUIO U MTOJIIYYCHUIO COSAMHEHUN METaNIOB U HEMETAJUIOB. 2
Wnentudukanuss HEOPraHUYECKUX BEIIECTB C KCIOIb30BAaHUEM HX (PU3MKO-XUMUYECKUX CBOMCTB,
XapaKTepHBIX KAueCTBEHHBIX peakiuii. KadecTBeHHbIe peaknuu Ha CyinbdaT-, KapOOHAT- U XJIOPH/I-
aHMOHBI, Ha KATHOH aMMOHUS
JlabopaTopnasi pabora Ne3. «CBoiicTBa HEOPraHMYECKUX BEIIECTB» 2
Paspnen 4. CTpoeHue U CBOHCTBA OPraHNYeCKHX BelleCTB 18
Tema 4.1.| OcHOBHOE COlep:KaHNe 2
Knaccupuxanus, |[losiBaeHre W pa3BUTHE OPraHUYECKOW XUMHUM Kak Haykd. [IpeaMeT opraHmyeckodl Xumuu. Mecto u
CTPOCHHE Y |3HAYeHUE OPraHNYECKON XUMHUH B CUCTEME €CTECTBEHHBIX HayK.
HOMEHKJIAaTypa XUMUYECKOE CTpOEHHE KaK MOpSAIOK COEIWHEHHS aTOMOB B MOJIEKYyJI€ COIVIACHO WX BAJIEHTHOCTH.
OPraHN4YeCKUX OCHOBHBIE TOJIOXKEHUSI TEOPUM XMMHUYECKOTO CTPOEHUs OpraHudeckux coeauHeHuii A.M. Byrtieposa.
BCILIECTB VYriepoaHslld CKEIET OpPraHU4eCKOM MOJIEKYJbl. 3aBUCUMOCTb CBOMCTB BEIIECTB OT XHMHYECKOTO 2
cTpoeHust MoJiekyn. M3omepust 1 H30MepBhl.
[Tonstue o pyHnkmonanpHOM rpymnme. Pagukan. [TpuHIUnb! Kiaccudukanuy OpraHuuecKuX COSTUHECHUN.
MexnyHapoaHass HOMEHKIIATypa ¥ IMPHUHIIUIIEI HOMEHKIIATYphl OpraHn4YecKux coeAauHeHwuii. [TonsTe 00
A30TCO/ICPKAIIMX COCTMHEHUSIX, OMOJIOTMYECKN aKTUBHBIX BEIIECTBaX (YIJIEBOJIAX, KUpPax, OenKax u ap.),
BBICOKOMOJIEKYJISIPHBIX COEAMHEHUAX (MOHOMED, MOJIUMED, CTPYKTYPHOE 3BEHO)
Tema 4.2.| OcHOBHOE co/Iep:KaHue 12 OK 01
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CsoiicTBa
OPTraHUYECKHUX
COE€IUHEHUIN

@U3NKO-XMMUYECKHE CBOWCTBA OPraHMYECKUX COCAMHEHUH OTAEIBbHBIX KJIAccoB (OCOOEHHOCTH
KJ1accu(UMKALMU ¥ HOMEHKJIATYpbl BHYTPHU Kjlacca; TOMOJIOIMUYECKUH psaa u obmas (opmysa; U30MEpHUs;
¢du3nyecKne CBOMCTBA; XUMHUECKUE CBOMCTBA; CIOCOOBI MOJTYyYCHHS):

— MpeAesibHbIC YIJIEBOJAOPObl (aJKaHbl U LMKIOANKaHbl). ['OpeHMe MeTaHa Kak OJWH M3 OCHOBHBIX
MCTOYHUKOB TEIUIa B MPOMBIIUIEHHOCTH U ObITy. CBOMCTBA MPUPOJIHBIX YIIIEBOAOPOIOB, HAXOXKICHUE B
MPUPOJIE U TPUMEHEHUE ATKAHOB;

— HemnpeJenbHble (AJIKeHBI, aJTKUHBI M alKaJUeHbl) 1 apoMaTHYECKHE YIIIeBOJOpoibl. ['opeHue aneTuieHa
KaK MCTOYHHMK BBICOKOTEMIIEPATYPHOTO MJIAMEHH JIJIsi CBAPKH U PE3KU METAJJIOB

— KHCJIOPOJICOIEPIKAIe COSTUHEHUS (CITUPTHI U (eHOJIBI, KapOOHOBBIE KHCIOTHI ¥ d(DHUPHI, adbICTU/IBI U
KETOHBI, JKUPBI, YTIeBOAbI). llpakThueckoe TMpPUMEHEHHE OJTUICHTIUKONS, TauIepuHa, (eHoa.
[Ipumenenue Qopmanpaeruaa, ameragbAeruaa, YKCYCHOM KHCIOTBL. MbUla Kak COJIM  BBICIIMX
KapOOHOBBIX KUCJIOT. MOIoOIIME CBOWCTBA MbLIA

— a30TcoZepKallie COeAUHEHUs (AaMUHBI U aMUHOKHUCIIOTHI, Oeskn). BhICOKOMONEKYIsIpHBIE COEINHEHMSI
(cuHTeTHYECKHE M OMOJIOTHYECKU-aKTUBHBIE). MOHOMED, MoNIuMep, CTPYKTYpHOE 3BeHO. [lonnmepusanus
STHJIEHA KaK OCHOBHOE HAIPaBJICHUE €r0 UCIOJIb30BaHNU.

I'eneTndeckas CBA3b MEXKYy KJIACCAMU OPIraHUYECKUX COCIUHEHUN

IIpeBpamnieHnss OpraHNYECKUX BEIECTB IPU HATPEBaHUU.

Ilonyyenue sTUIEHA U U3YyYEHUE €r0 CBOMCTB. MoOnenupoBaHue MOJIEKY] U XUMUYECKHUX IPEBpaLICHUN
Ha IIPAMEpE dTaHa, DTUJICHA, allCTWIICHA U JIP.

IIpakTuyeckoe 3ansaTue Nell 12

CBoiicTBa OpraHMYecKMX COEIUHEHHM OTIENbHBIX KJaccoB (TpUBHANbHAs U MEXAyHapoIHas
HOMEHKJIATypa, XMMHYECKHUE CBOMCTBA, CIIOCOOBI MONYYCHHS): MpeAeTbHbIC (AIKAHBI U ITUKIOATKAHBI),
HemnpeenbHble (aTKEHbl, aIKUHBI U aJKaJHEeHbl) U apOMATUYECKUE YTIIEBOAOPObI, CIUPTHI U (PEHOIBI,
KapOOHOBBIE KUCIIOTHI M 3UPHI, ATbJICTHABI U KETOHBI, AMUHBI 1 aMHUHOKHCIIOTHI, BBICOKOMOJICKYJISIPHBIC
coeuHEHMs. 3a/laHds Ha COCTaBJIEHHWE YpPaBHEHUN XHMMHUYECKUX PEaKIUil C ydacTHEM OpraHuYecKuX
BEILIECTBHA OCHOBAHUU UX COCTAaBa M CTPOCHUS

OK 02
OK 04

CocraBjieHHe cXeM peaknuii (B TOM UYHCIE 10 TPEIJIOKCHHBIM IIEMOYKaM TpPEeBpaIieHui),
XapaKTepU3yUMX XHMHUYeCKHe CBOWCTBA OPraHMYeCKUX COeJIMHEHHI OTIeJbHBIX KJIACCOB,
CHOCOOBI UX TOJYYEHUS U HAa3BaHHE OPraHWYECKUX COCAMHEHM MO TPUBHAIBHOMN UM MEXIyHAPOIHOM
CHUCTEMATUYECKON HOMEHKJIATYpE.

Pemienne nmpakTHKO-OpHUEHTUPOBAHHBIX TEOPETUUECKUX 3aJJaHUN HA CBOMCTBA OPraHUYECKUX COCTMHEHUN
OTACJIbHBIX KJIACCOB
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Tema 4.3. OcHoBHOE coaep:xaHue OK 01
Wnentudukanus Buoopranunyeckue coenumHenusi. Ilpumenenue um Omosormuyeckasi posb yrijaeBoaoB. OkucieHue OK 02
OpraHu9ICCKuX VIJIEBOJIOB — MCTOYHHUK DSHEPrUU JKUBBIX OpraHm3MoB. OOmacTd NTPUMEHEHUS aMHUHOKHCIIOT. OK 04
BCILECTB, UX| [IpeBparienus OSIKOB MUIIK B opranu3Me. bronornueckue pyHkuuu OenkoB. buonorunyeckue GyHKIUH
SHa9CHUC U 5xupoB. Pojib opraHnyecKoil XMMUH B PEIICHHH ITPOOJIEM MUIIIEBOI 6€30macHOCTH
HPHMCHCHUE B| Ponp opraHM4eckod XHMMHUHM B pEIICHHH MpOOJeM JHEPreTHYecKoil Oe30MacHOCTH, B Pa3BUTHH
ObITOBOI Y| MemMIMHBI, CO3aHMM HOBBIX MATEPHAIOB, HOBBIX MCTOYHUKOB JHEPIUM (&IHTEPHATUBHBIE HCTOYHHKH
LIPOU3BOACTBCHHON | seprum). OnacHOCTh BO3ACHCTBUS Ha JKUBBIC OPraHM3Mbl OPraHHUYCCKHUX BEIIECTB OTAEIBHBIX KIacCOB
ACATCIBHOCTH (YraeBoaopoOabl, CIOUPTHI, (EHONBI, XJIOPOPTaHHYECKHUE MPOU3BOAHBIEC, aabJCTHIbI U Jp.), CMBICI
1€JI0BCKa 1oKa3aTessl MPeIeIbHO TOMYCTUMOM KOHIICHTPAIIUU
JlabopaTopHas padora Ned. «neHTHGUKAIMS OPraHUYeCKUX COeTUHEHHH OTeJIbHBIX KJIACCOB)
WnenTudukaiyss opraHuuecKuX COSAMHEHHH OTACIBHBIX KJIACCOB (HA MPUMEpPE ajbJIETHI0B, Kpaxmaa,
YKCYCHOW KHUCIJIOTBI, OCJIKOB U T.II.) C MCIIOJIb30BAaHHEM MX (PH3HUKO-XMMHUYECKUX CBOMCTB M XapaKTEPHBIX
KayeCTBEHHBIX peakuuil. JleHarypamus Oenka npu HarpeBaHud. L[BeTHBIE peakiuu OEJIKOB.
Bo3HUKHOBEHHE aHAIMTHYECKOTO CHTHAJA C TOYKU 3PEHUS XUMHUYECKHX MPOIECCOB MPU MPOTCKAHHH
Ka4yeCTBEHHOW peaKIny, MO3BOJISIONICH WICHTH(QHIIMPOBATH MPEIJI0KECHHBIC OPTaHUYECKHE BEIIECTBA
Pa3znen 5. Kunernyeckue u TepMOANHAMHYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUA XUMHYECKUX PeaKkiuii
CkopocTb OcHoBHOE coep:kaHue OK 01
XHMHHCCKIX CKOpOCTh peakIliH, €€ 3aBHCHUMOCTh OT Pa3IMYHbIX ()AaKTOPOB: TMPHPOJBI PEArHPYIOIIUX BEIICCTB, OK 02
PCAKIHH. KOHIICHTPALIMU PEarupyroIIuX BEIIECTB, TEMIIEPATyphl M IUIOMIAAH PEAKIMOHHOW TTOBEPXHOCTH.
XUMAIECKOS TeroBbie 3P GEKTHI XUMUYECKUX PEaKIii. IK30- U SHIOTCPMHUCCKUE, PEAKIINH.
PaBHOBCCHC OO6paruMocTh peakiuii. XuMHUYECKOe PaBHOBECHE U €T0 CMEIICHHE M0/ IEHCTBUEM Pa3IMUHbBIX (PaKTOPOB
(KOHIIEHTpAIMsl pPEarecHTOB WJIM TMPOJYKTOB pEaKIMH, JaBJIICHUE, TeMIepaTypa) JUis CO3JaHus
ONTUMAJIBHBIX YCJIOBUM NMpOTEeKaHUs XuMudeckux npoueccon. [Ipunnun Jle [latense
IIpakTuyeckoe 3ansitue Nel3 OK 01
OK 02

Pemenne npakTHKO-OPHEHTHPOBAHHBIX 32/1aHUI Ha aHAIU3 (GAKTOPOB, BJIMSIOIIMX HA N3MEHEHHE
CKOPOCTH XMMHMYeCKO#l peakuy, B T.4. C MO3UIMHA IKOJIOTUYECKH 11€JIeCO00pPa3HOT0 MOBEACHUS B OBITY
U TPYAOBOM JESATENBHOCTH B LENSAX COXPAHEHUS CBOETO 3I0POBbsS U OKPYKAIOLIEH MPUPOJHON CPEIBL.
Pemienne mnpakTUKO-OPMEHTUPOBAHHBIX 3aJaHUM Ha mnpuMeHeHue npuHiuna Jle-lllatense s
HAXOX/ICHUS HAMPABJICHUS CMEIICHIS PABHOBECHUSI XMMHUECKON peaKIiu U aHAIH3 ()aKTOPOB, BIHSFOIIIX
Ha CMENIEHUE XMMUYECKOTO PABHOBECUS
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Paznea 6. PacTBOpBI

Tema 6.1. OcHoBHOE coep:kaHue OK 01
Tonstne O|PactBopenne Kkak (U3UKO-XMMHUUeCKuil mporecc. PactBopbl. CrocoObl MPUTOTOBJICHHS PAaCTBOPOB. OK 02
pacTBopax PactBopuMocTs. MaccoBast 10J1s1 paCTBOPEHHOTO BeliecTBa. CMBICIT MTOKa3aTelisl MPeIeIbHO JOMYCTUMOM OK 07

KOHIIEHTPAIIUU U €T0 HCIIOJIb30BAHKE B OI[CHKE KOJIOTUIECKOM OE30MacHOCTH.

[IpaBmia »KOJIOTMYECKH II€I€CO00Pa3HOro MOBEACHUS B OBITY U TPYIOBOW MAESITEIBHOCTH B IENAX

COXpaHEHHUs CBOETO 370POBbS U OKPYKAIOMIEH NMPUPOAHOM Cpeibl; OMACHOCTh BO3JIECUCTBHS Ha >KUBBIC

OpPraHHU3MBbI OMPE/ICIIEHHBIX BEIIECTB.

Pemienne npakTUKO-OpUEHTHPOBAHHBIX PACUETHBIX 33JaHUN Ha PacTBOPHI, MCIIOJIb3YeMbIe B OBITOBOHM M

MIPOM3BOJICTBEHHON JIESTEIbHOCTH YeJIOBEKa
Tema 6.2.|OcnoBHOE cogepKaHue OK 01
Hccnenopanne JIa6opaTopHasi pa6ora Ne5. «I[IpUroToBJIeHHE PACTBOPOB» OK 02
CBOUCTE pacTBOpOB IIpuroroBJ/jieHne pacTBOPOB 3a/laHHON (MaccoBOi,%) KOHIIEHTpaluu (C MPaKTUKO-OPUEHTHPOBAHHBIMU OK 04

BOIIPOCaMM) U ONPEAEIEHUE CPEbl BOJAHBIX PACTBOPOB.

Pemenue 3a1a4 Ha PUTOTOBIIEHUE PACTBOPOB

IIpodeccnonaIbHO-OPHEHTHPOBAHHOE COIepKaHNe (COlePKAHUE PUKJIATHOT0 MOIYJIs1)
Paznen 7. XuMus B 6bITY H IPOM3BOACTBEHHOI 1eATEILHOCTH YeJ10BeKa OK 01
Xumust B OBITY H|QcHOBHOE cOepiKaHUe OK 02
MIPOU3BOACTBEHHOMN Hoscii v v OK 04
OBCHUIIUC NJOCTUXKCHUA XUMHNYCCKOU HAYKH U XUMHNYCCKOU TCXHOJIOTHH. Ponp xumuu B O6CCHC‘I€HI/II/I OK 07

ACATCILHOCTH 9KOJIOTUYECKON, YHEPTETUYECKON W MHUIIEBON OE30MacHOCTH, pa3BUTUU MEIUIIMHEIL. [IpaBmia moucka u
Hejoseka aHauM3a XUMHYeCKOW MHGOpMAnMM U3 pa3IMYHBIX HCTOYHUKOB (HaydHas H y4yeOHO-Hay4Has MK 2.6

JUTepaTypa, CpecTBa MaccoBor nHpopmaiuu, ceth IHTepHET)

IIpakTnyeckoe 3ansaTue Nel4d 15

[Tonck u aHanmu3 KEHCOB O MPUMEHEHUM XHMHUYECKHUX BEIIECTB W TEXHOJOTHH C ydeTroMm Oymymieit
npodeccnoHaNbHOM 1eATENbHOCTH M0 TeMaM: Ba)KHEHUIIINE CTPOUTEIbHBIE MaTepUaibl, KOHCTPYKIIMOHHbBIE
Marepuaibl, Kpacku, CTEKJIO0, KEpaMHKa, MaTepHalbl s 3JEKTPOHUKH, HAHOMATepUaibl, TEKCTUIbHbIC
BOJIOKHA, MUCTOYHUKU SHEPTUU, OPTaHUYECKHUE U MUHEpajbHbIe yI0OpeHUs, JeKapCTBEHHbIE BEILECTBa,
OBITOBAst XUMHUS.

3ammra: [IpencraBnenne pe3ynbTaToB pelieHUs KecoB B hOpMe MHUHH-IOKJIAa C Mpe3eHTaIuen

IIpomexyTouHas arTecTanus B popme 3a4eTa ¢ OLEHKOM
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Bcero

72
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3. YCJIOBUS PEAJIM3AIIMMA ITPOT'PAMMBI OBIIIEOBPA3OBATEJIBHOM
JAUCHUIITINHBI
3.1. TpeGoBaHUsA K MUHMMAJIBLHOMY MAaTEPUAJIbHO-TEXHUYECKOMY 00ecne4eHH 0
Jlis peanw3anuu MPOTPAMMBI  TUCIUIUIMHBI JOJDKHBI OBITh MPEIyCMOTPEHBI CIEAYIOIIHE
CHeIHalIbHBIC TOMEIICHHUS: YUeOHBIH KaOMHET XUMUU U/UIIM y4eOHON XUMUYECKOH TabOpaToOpHH.

O6opynoBanne y4yeOHOro kKaduHera (HAIJIs/IHbIe MOCOOMA): HAOOPHI MIAPOCTEPIKHEBBIX
MOJIeTIeH MOJIEKYJ, MOJIEIN KPUCTAUIMYECKUX PEIICTOK, KOJUIEKIIUU MPOCTHIX U CIIOKHBIX BEIIECTB
W/WIM KOJUIEKIMH TOJMMEPOB; KOJJIEKLHMS TOPHBIX MOPOJ M MHUHEpasoB, Tabnuia MeHzeneesa,
yaeOHbIe (UITbMBI, ITUGPOBBIC 00pa30BaATEIIbHBIC PECYPCHI.

TexHuuyeckue cpeacTBa 00y4eHUsi: KOMIBIOTEP C YCTPOMCTBAMU BOCIPOM3BEIAECHUS 3BYKA,
MPUHTEP, MYJIbTHUMEIUA-TIPOCKTOP C JKPaHOM, MYJIbTUMEIUWHAas JOCKa, yKazKa-TIpe3eHTep s
MIPE3CHTALUMN.

Oo6opynoBanne jnabopatopuu M padouyux MecT Ja00pPaTOPHUH: MEH3YPKH, IHUIETKU-
KareJIbHUIbI, TEPMOMETPBI, MUKPOCKOII, JTyIbI, TPEIMETHbIC U TIOKPOBHBIC CTEKJIA, TIAHIIETHI NI
KalenbHBIX peakiuii, GUIbTpoBaIbHAS Oymara, MPOMBIBATIKU, CTCKISHHBIE TMPOOHPKH, PE3UHOBHIE
npoOku, (GoHApUKHU, HAOOp PEAKTUBOB, CTEKIISIHHBIC MaJOYKH, IITATHBBI Ui MPOOUPOK; MEpHBIE
IUAJTUHIPHI, BOPOHKH CTEKJISTHHBIE, BOPOHKH JAenuTenbHbIe mumHapudeckue (50-100 M), cTynku ¢
nectukoM, (apdopoBbie YamiKu, MUHIETHI, (QUIBTPHI OyMa)KHBIE, BaTa, MapJjs, YacOBBIC CTEKIa,
ANEKTPOIUIUTKH, JTAOOPATOPHBIE IITATUBBI, CIHPTOBBIE TOPENIKH, CIIMYKH, MPUOOP AJS MOJIydyeHUs
ra3oB (WJIK MPOOHMPKa C Ta300TBOAHON TPYOKOH), AepKaTeau sl MPOOUPOK, CKIISTHKH ISl XpPaHCHUS
PEaKTHBOB, pa3daTOuyHble JIOTKH; XuMmuueckue crakanbl (50, 100 u 200 mur); mmartenau; MUHLETHI;
TUTEJIbHBIC IIUIIIBI; CEKYHIOMEPHI (TaiiMepsl), MepHbIe pooupku (Ha 10-20 mi1) U MepHBIE KOJIOBI
(25, 50, 100 u 200 M), BogsiHAst OaHs (WJIM TEPMOCTAT), CTEKIISIHHBIC MAT0YKH; KOHUYECKHE KOJIOBI
st tutpoBanus (50 u 100 mut); MHAUMKATOpPHBIE MOJIOCKM Juisi ompeneneHus pH u crangaptHas
WHIWKATOpHAs IIKaJla; YHUBEPCATbHBIN HHAUKATOP; nureTku Ha 1, 10, 50 mu (umu qo3atopsl Ha 1, 5
u 10 mur), OrOpeTKH U1t TUTPOBaHUS, MeAUIIMHCKHUE mmpuilsl Ha 100—150 mut, mabopaTopHbie u/wim
aHATMTUYECKHE Bechl, pH-MeTphI, CyImmIIbHBIN 1TKad, U JIp. TabopaTopHOE 000pYyI0BaHNE.

3.2. UaopMannoHHOe o0ecniedyeHNe peain3aliu MporpaMmbl
1. Jnst peanu3anuu nporpaMmbl OUOIMOTEYHBIN (DOH MMEET MeyYaTHbIe W/HIIN 3JEKTPOHHBIC
oOpa3zoBaTenbHbIE W HMH(POPMALMOHHBIE PECYpPChl, PEKOMEHJOBAaHHBIC ISl HCIIOJIB30BAaHUS B
o0pa3zoBaTeNbHOM IPOIIECCe, HE CTapIIe 5 JIET ¢ MOMEHTA U3/1aHusl.
2. PexomenayeMble MevyaTHbIC U3AAHUS IO peaTn3aluy 001eo0pa3oBaTeIbHON AUCIUIUTHHBI
IPEACTAaBICHBI B METOIMYECKIX PEKOMEH/IAIHSX 110 OPTaHU3alui 00yUCHHSI.

3.3. UudopmannonHoe obecriedyeHue 00yuYeHust

st ctyneHToB

OCHOBHBIE UCTOYHUKHU:

INa6puensn, O.C. Xumus. EctecTBeHHO-HAYYHBIN MPOPUIH ;| YIEOHHK AJIS CTYA. YUpeKICHUH
cpen. mpod. odbpazosanus / O. C. I'abpuensn, U. I'. OctpoymoB. - Mocksa : Akagemus, 2024. - 400
c. - (ITpodeccronanpHOE 0Opa3zoBaHUE).

Epoxun, FO.M., Xumus 11 npodeccuii v CrienuagTbHOCTEH TEXHUYECKOTO M €CTECTBEHHO-
HayuHoro npoduneit [Tekct] / FO. M. Epoxun, U. b. KoBanesa. — M., Axanemus, 2023. — 496 c. —
(HaganpHoe 1 cpennee nmpogeccuoHanbHOE 00pa3oBaHue).

Jns nmpenogaBarenst
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1. 'abpuensu, O.C., Xumus. Tectsl, 3agaun 1 ynpaxkuaenus [ Texct] / O.C. 'abpuensn, I'.T.
JIsicoBa. — M.: Akagemus, 2020. — 336 c. — (IIpodeccronanbHoe 00pa3oBaHue).

2. Epoxun, K0.M., Coopnuk 3anau u ynpaxsaenuit no xumun/ 0. M. Epoxun, U. b.
Kosanesa. — M., Axanemus, 2023. — 496 c. — (HauansHOe u cpegHee npodeccuoHaIbHOE
oOpasoBaHmue).

3. Psg6oB, M. Xumus. 10-11 knaccel. CoopuuK 3ama4 u ynpaxHenui [Texer] / M. Ps6os. —
M.: Ox3amen, 2025. — 336 c. — (YueOHO-MeToanueckuii KomruiekT Y MK).

4. CaBunkuHa, E. u 1p. Xumus B Tabnunax u cxemax. 10-11 kimaccer [Texcr] / E. CaBunkuHa,
I'. JJorunoBa. — M.: ACT, 2025. — 160 c. — (ITogroroBka kK eqMHOMY TOCYJAaPCTBEHHOMY SK3aMEHY).

5. lupmuna, H. Xumusd. 10-11 knaccesl. UaanBUYyanbHbIA KOHTPOJIb 3HaHUM. KapTouku-
3amanwus [Texct] / H. llupmumna. — Bonrorpaa: Yuurens, 2025. — 264 ¢. — (B moMoIIb
IIPENOABaTEINIO).

6. KoHuenmus mpernoiaBaHus 001eo0pazoBaTeIbHbIX JUCIUIUIMH C YY€TOM
npo¢ecCHOHATLHON HANPaBIEHHOCTH MPOrPaMM CpPeTHEr0 MpodhecCHOHAIbHOTO 00pa3oBaHus,
peanu3yeMbIx Ha 6a3ze 0oCHOBHOTro obuiero oOpasoBanus (yrB. Munmnpocsemmenus Poccun ot 30
anpens 2021 r. Ne P-98) // Tlopran ¢enepanbHbIX yueOHO-METOIUUYECKUX OOBEANHEHUH B CpEeTHEM
npodeccruoHanbHOM o0pa3zoBanuu : [cait]. — URL: https://www.fumospo.ru/?p=lib&show=372
(mara obpamenus 28.08.2021).

HNutepHeT-pecypceel
1. MunuctepcTBo oOpazoBanus u Hayku Poccuiickoit @enepanun (http://MunoopHayku.pd/);
2. ®enepanbubiii moptan "Poccuiickoe oopazoBanue” (http:// www.edu.ru/);

3. Uudopmanmonnas cucrema "ExrHoe OKHO JocTymna K 00pa3oBaTeIbHBIM pecypcam”
(http://window.edu.ru/);

4. Enunas xojutekuus mu@poBbIX 00pa30BaTEbHBIX PECYpPCOB
(http://schoolcollection.edu.ru/);

5. ®enepanbHbIi 1IEHTP HHGOPMAIIMOHHO-00pazoBaTenbHbIX pecypcoB (http://fcior.edu.ru/);
20

6. Mup xumun. — Pexxum nocryna: http://www.chemistry.narod.ru/

7. Xumusi. OOpa3oBaTeNbHbIN CalT AJIs MIKOJILHUKOB. — Pexxum noctyma:
http://www.hemi.nsu.ru

8. DnekTpoHHas OMOIMOTEKA 110 XUMHH. — PesxuM focryna:
http://www.chem.msu.su/rus/elibrary/

3.4 YcaoBus peanusanuu nporpammbl Junamvu ¢ OB3

B memsx JocTymHOCTH TOdydeHHss OOpa3oBaHUS O 00pa3oBaTeNbHBIM IpPOrpaMMam
MHBINJAMHU U JIUI[AMU C OTPaHMYCHHBIMHM BO3MOKHOCTSIMH 3/10pOBBS B KOJUIEXKE 00ecreunBaeTCs:

1) AJI HHBAJIMAOB U JIMI C OTPAHUYCHHBIMH BO3MOXHOCTAMHU 3J0POBbS 110 3PpEHHUIO:

— pasMCIICHUC B MOOCTYIIHBIX JJIA 06yqa10m1/1x05{, ABJIIAIOIIUXCA CJICIBIMU WU cna60
BHUJISIIUMH, MECTaxX U B aIalITHPOBAHHON (opMe (C yIeTOM UX OCOOBIX MOTPEOHOCTEN) CIIPaBOYHOM
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uHpOpMALlMK O PACIHMCAHUHM YYEOHBIX 3aHATUH (MH(OpPMAIMs BBIIOJIHEHA KPYMHBIM pelbe(HO-
KOHTpacTHBIM mmpudToM (Ha 6eom done);

— MPUCYTCTBHE ACCUCTEHTA, OKA3bIBAIOLIETO 00yYaloueMycsi HEOOXOIUMYIO TTOMOIIIb;

— o0ecrniedyeHre BBHIMYCKA albTEPHATUBHBIX ()OPMATOB TMEUATHBIX MaTEPUANOB (KPYITHBIHA
mpudT Ui ayauodaiiinel); B ciaydae NPUMEHEHHUS SJIEKTPOHHOTO OOYYEHUs, IUCTAHIIMOHHBIX
00pa3oBaTeNbHBIX TEXHOJOTUN 00ECIeunBaeTCsl JOCTYI K COBPEMEHHBIM PO ECCHOHATIBHBIM 0a3aM
TaHHBIX U WH(OPMALMOHHBIM CIIPABOYHBIM CHCTEMaM, COCTaB KOTOPBIX OMpenensercsa B padounx
nporpammax JUCHUILUIMH (MOAYJeH);

— obecrieueHune JA0CTyna 00ydaromerocs, IBISIOMIETOCs CIENbIM U UCTIOJB3YIONIET0 CO0aKy-
MTOBOABIPS, K 3IAaHUI0 YUPEKICHHUS;

2) /Ui MHBAJUAOB U JIUI C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMH 37I0POBbSI 110 CIIYXY:

— AayOnupoBaHHE 3BYKOBOM CHpPaBOYHOW HMH(OpPMAIMM O PACHHCAHUU YYEOHBIX 3aHATUI
BU3YaJIbHOW (yCTAaHOBKAa MOHHTOPOB C BO3MOXKHOCTBIO TPAHCISIIUU CYOTHTPOB (MOHHTOPBI, HX
pa3Mepsl U KOJTMYECTBO HEOOXOAUMO OMPEAETATh C YI€TOM Pa3MEpPOB MTOMELICHHUS);

— obecrieueHue HaIeKaMMH 3BYKOBBIMHU CPEICTBAMH BOCIIPOM3BEICHUS HH(OpMaIumy;

3) nns MHBAJUIOB W JIMI[ C OTPAaHMYEHHBIMU BO3MOXKHOCTSIMH 3/I0POBbS, UMEIOIIUX HApYIICHUS
OTIOPHO-/IBUTaTEIbHOTO anmnapara, MaTepHaIbHO-TEXHUYECKHE yCIIOBUS o0ecrneunBaroT
BO3MOXXHOCTh O€CTIPEnsTCTBEHHOIO0 JOCTyMa O0y4arouuxcs B y4eOHble MOMEILIEHHS, CTOJOBYIO,
TyaJleTHble U JpPYyrue MOMEIIEHUs, a TakKe MpeObIBaHUS B YKa3aHHBIX MOMELICHUSX (HaIudue
MaH/IyCOB, MOPYYHEH, PACIIUPEHHBIX IBEPHBIX MIPOEMOB).

Ob6pa3zoBanue obyvaromuxcsa ¢ OB3 MoxeT ObITh OPraHU30BaHO MO OOIIEMY PACHUCAHUIO
3aHATHH COBMECTHO C APYTHMH OOyUarOIIMMHUCS, TaK 110 HHANBUAYAIHHOMY YU€OHOMY IUIaHY.
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4. KOHTPOJIb M OLIEHKA PE3YJIbTATOB OCBOEHMS OBIIEOBPA3OBATEJILHOM
TACIATITAHBI

KoHTposib 1 olieHka pe3ynbTaToB OOy4YeHUsl OCYILECTBISETCS IMpernojaBaTelieM B Ipoliecce

NPOBEICHUS NMPAKTUUYECKUX 3aHATUN U J1a0OpaTOPHBIX pabOT, TECTUPOBAHUS, @ TAK)KE BBIITOJIHEHHS

00y4aromyMuUCs WHIUBHIYaJbHBIX 3aJaHUN, IMPOEKTOB, HCCIENOBaHHWN. Pe3ynbrarel oO0yueHHS

ONpCACIIA0T, YTO OGy‘laIOH_II/IGC}I AOJIKHBI 3HATh, MMOHUMATh U ACMOHCTPHUPOBATH IO 3aBCPIICHUUN

HU3YUCHUA JUCHUIIIINHBI.

Jlnsa popmupoBaHUsi, KOHTPOJIE U OLEHKU PE3YJIbTATOB OCBOCHMS YYEOHON AMCLUILIMHBI
UCIIOJIb3YETCSl CHCTEMa OLEHOYHBIX MEPONPUSTUN, MpeICcTaBistonias co00l KOMILIEKC Y4eOHBIX
MEPOTIPUITHHA, COTJIACOBAHHBIX C Pe3yJbTaTaMu OOydeHHs U ChOpMyIupoBaHHBIX ¢ yaetom PI'OC
COO (mpeametnbie pe3ynbrarhl o nucturinae) 1 ®I'OC CIIO.

Tunsl oeHOYHBIX

Ne | OK/IIK | Moayas/Pa3znen/Tema Pe3yabTar 00y4yeHus .
MeponpusITH
I | OcHOBHOE coep:kaHue
1 Pa3nen 1. OcHoBBI ®opymuposats
0a30BbI€ MOHATHA U
CTPOEHHs BellecTBa
3aKOHBI XMMHH
1.1 [ OK 01 CTpoeHune aToMOB Cocrapisate xumudeckue |1. Tect «Ctpoenne aToMoB
XUMHUYECKHUX AJIEMEHTOB |(POPMYJIBI COETMHEHUI B |XUMHUUYECKHUX JIEMEHTOB U
Y TIPUPOJIa XUMHYECKOH |COOTBETCTBUU CO MIPUPOJIa XUMUIECKOM CBSI3H.
CBSI3H CTEIICHBIO OKHCIICHUS 2. 3amauy Ha COCTaBJICHHUE
XUMHYECKHX IJIEMEHTOB, |XHUMHUYECKUX PopMyT
MCXO/ISl U3 BaJICHTHOCTH U |IBYXaTOMHBIX COEIUHEHUN
ANEKTPOOTPHUIIATETILHOCTU |(OKCHUIOB, CYIb()HUIOB, TUAPUIOB
U T.IL.).
3. 3amaHys Ha UCIIOJIb30BaHUE
XAMUYECKOH CUMBOJIMKH U
Ha3BaHUU COEOUHEHUHN I10
HOMEHKJIATYp€e MEKTyHAPOHOTO
COI03a TEOPETUYECKOUN 1
MPUKIATHON XUMUHU U
TPUBUATBHBIX Ha3BaHUH TSI
COCTAaBJICHHS XUMUYCCKHX
(bopMys IBYXaTOMHBIX
COCTMHEHUH (OKCHJIOB,
Cynb(puI0B, THAPUIIOB U T.11.) U
JIPYTUX HEOPTAaHMYECKUX
COEIMHEHHI OTAEIBHBIX KJIACCOB
1.2 | OK 01 [Teprnonnueckuii 3aKOH 1| XapaKTepu30BaTh 1. Tect «Metanmnmuueckue /
OK 02 tabmuma J{.U. XHMHYECKHE DJIEMEHTHI B |HEeMeTaJIMYeCKHe CBOMCTBA,
Menneneena COOTBETCTBHUH C UX 3IEKTPOOTPULIATEIHLHOCTD U

ITOJIOXKCHHUEM B

CPOACTBO K JIEKTPOHY
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OK/IIK

Monyas/Pa3nen/Tema

PesynbTaT 00yuenunst

THunbl 0LleHOYHBIX
MeponpuATHH

IIEPUOIUYECKON CUCTEME
XUMHNYCCKHUX 3JICMCHTOB
H.N. Menneneena

XAMHYECKHX DJIECMCHTOB B
COOTBETCTBHE C UX 3JEKTPOHHBIM
CTPOCHUEM H TTOJI0KCHHUEM B
MEPUOINYECKOIN cucTemMe
XUMHUYECKHX dj1emMeHToB J[. 1.
Meunneneesay.

2. IlpakTyeckue 3aianus Ha
YCTaHOBJICHUE CBSI3U MEX]TY
CTPOECHUEM AaTOMOB XMMHUYECKUX
3JIEMEHTOB U MEPUOTUYECKUM
W3MEHCHHEM CBOMCTB
XHMHYECKHX 3JICMEHTOB M UX
COCAMHCHHI B COOTBETCTBHUU C
nojoxxenueM Ilepuoanueckoi
CHCTEME.

3. IIpakTHKO-OpUEHTUPOBAHHBIE
TEOPETHUYECKUE 3a/IaHUsI HA
XapaKTEePU3aALUI0 XUMHUECKHUX
3JIEMEHTOB: «MeTtalndeckue /
HEMETaJNIMISCKHUE CBOMCTBA,
AIEKTPOOTPHUIIATETHHOCTD U
CPOJICTBO K AJICKTPOHY
XHMHYECKHX 3JICMECHTOB B
COOTBETCTBHE C UX 3JEKTPOHHBIM
CTPOEHUEM U TOJI0KEHHUEM B
IIEPUOUYECKON CUCTEME
XAMUYECKHUX DJICMECHTOB

.. MenneneeBa»

Pa3gen 2. Xumnueckue
peakuuu

XapakTepu3oBaTh THIIbI
XHMHYECKHX peaKIu

KonTtpoabsnas padora
«CTpoeHue BelecTBa U
XMMHYeCKHe peakuun»

2.1

OK 01
OK 04

THnel XUMHUYECKUX
peaxkuuit

CocTtaBisiTh peakiuu
COCIMHEHMS, PA3JIOKECHUS,
oOMeHa, 3aMeIlcHu,
OKHCJIUTEILHO-
BOCCTAHOBUTCIBbHBIC
peakunu

1. 3amauu Ha cocTaBiIcHUE
YpPaBHEHUU pEaKInid:

— COEIMHEHUS, 3aMEIICHMUS,
pasnoxeHusi, 0OMeHa,

— OKHMCIIMTEIIbHO-
BOCCTAaHOBUTEIHHBIX PEAKIIU C
HCIIOJI30BAHMEM METO/1a
ANIEKTPOHHOTO OaiaHca.

2. 3a1auu Ha pacyeT Macchl
BelleCcTBa WK 00bEMaA

ra30B 10 U3BECTHOMY KOJUYECTBY
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THunbl 0LleHOYHBIX

Ne | OK/TIK | Moayas/Pazgen/Tema | Pesyabrat 00yueHust .
MeponpuATHI
BEIIIECTBA, Macce Wik 00bEMY
OJIHOTO U3 YYaCTBYIOIIUX B
pEaKIuu BEIIECTB; PACYETHI
Macchl (00bEMa, KoTr4ecTBa
BElIECTBA) MPOJYKTOB PEaKIuy,
€CJIM OJTHO U3 BEIIECTB UMEET
puMecu
2.2 DIIEKTPOIUTHYECKAS CocTtaBisiTh ypaBHEHUS 1. 3amanus Ha coCcTaBIICHUE
JUCCOIMAIMS U MOHHBIM |XMMUYECKUX PEaKIIUU MOJIEKYJISIPHBIX 1 MOHHBIX
oOMeH MOHHOTO 0OMEHa C peakiuuii c yyacTHeM KUCIIOT,
y4acTUEM OCHOBaHMU U COJIEH,
HEOPraHUYECKHUX BEIIECTB |yCTAaHOBJICHUE U3MEHEHHUS
KHCIIOTHOCTH CPEJIbI
3 Pa3nen 3. Ctpoenne u |HcciaenoBaTrb CTpoeHuE U
cBOlicTBa cBOliCcTBa
HEOpraHu4ecKUuX HEOpPraHu4ecKux
BellecTB BellecTB
3.1 | OK 01 Knaccudukanms, Knaccudumnuponats 1. Tect «<HomenknaTypa u
HOMEHKJIaTypa U HEOpraHUYecKue Ha3BaHHE HEOPTaHUYECKUX

CTpOCHHE
HEOPTraHUYECKUX
BEILIECTB

BELIECTBA B COOTBETCTBUU
C UX CTPOEHUEM

BEILIECTB UCXO/S U3 UX
XUMHYECKON (GOPMYITBI UITH
COCTaBJICHHE XUMUYECKOMN
(hOpMyIIbI HCXOIS U3 HA3BAHUS
BEIIIECTBA M0 MEKTYHAPOIHOM
WJIA TPUBUATBHON
HOMEHKJIAType».

2. 3agauu Ha pacyeT MacCOBOM
110711 (Macchl) XUMHUYECKOTO
37eMeHTa (COeIMHEHHUS) B
MoOJIeKyJie (CMech).

3. [IpakTrueckue 3aJaHus 1Mo
KJ1accupuKaluy, HOMEHKIIAType U
XUMUYECKUM (popMyiam
HEOpPraHUYECKUX BEIIECTB
Pa3IMYHBIX KJIACCOB.

4. ITpakTryeckue 3a1aHus Ha
ONPEACIICHUE XUMUUECKON
AKTUBHOCTH BEIIECTB B
3aBUCUMOCTH BUJIa XUMUYECKOM
CBSA3U U TUIIA KPUCTAJUINYECKOU
pelieTku
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THunbl 0LleHOYHBIX

Ne | OK/TIK | Moayas/Pazgen/Tema | Pesyabrat 00yueHust .
MeponpuATHI
3.2 | OK 01 DU3BUKO-XUMHYECKUE VYcranaBnuBaTh 1. Tect «OcobGenHoctr
OK 02 CBOMCTBA 3aBUCHUMOCTh (DU3HKO- XUMHUYECKHX CBOMCTB OKCHUOB,
HEOPraHMYECKUX XUMHYECKHX CBOMCTB KHCIIOT, OCHOBaHUH, aM(pOTEPHBIX
BEIIECTB HEOPraHMYECKUX BEIIECTB [TUIPOKCHUIIOB U COJICH.
OT CTPOEHUS aTOMOB U 2. 3agaHus Ha COCTaBJICHUE
MOJIEKYJI, @ TAKXKE TUMa  |ypaBHEHUIN XUMUYECKUX peaKkIuil
KPUCTAJUTMYECKOM C YYaCTHEM MPOCTHIX U CIOKHBIX
peueTKu HEOPraHUYECKUX BEIIECTB:
OKCHJIOB METAJJIOB, HEMETAJJIOB U
aM(OTEPHBIX 3JIEMEHTOB;
HEOPraHUYECKUX KUCIIOT,
OCHOBaHUH U aM(OTEPHBIX
TUIPOKCHUI0B, HEOPTaHUYECKHIX
COJICH, XapaKTEPU3YIOIIUX UX
CBOMCTBA U CIIOCOOBI TOTYYEHHUSI.
3. IIpakTHKO-OpUEHTUPOBAHHBIE
TEOPETHUYECKUE 3a/IaHUsI HA
CBOMCTBA U IIOJIy4YCHUE
HEOPraHUYECKHUX BEILECTB
3.3 | OK01 |Unentudukamus Hccnenosath 1. IIpakTUKO-OpHUEHTUPOBAHHbIE
OK 02 HEOPraHUYECKUX Ka4eCTBEHHBIEC PEAKIIUH 3aJaHUs 110 COCTABJIEHHUIO
OK 04 |BemecTB HEOPraHWYECKUX BEIIECTB |XMMUYECKUX PEAKIIUNA C yHaCTUEM
HEOPraHMYECKUX BEIIECTB,
UCIOJIb3YEMBIX JJISl UX
UJIeHTU(DUKAITUH.
2.JIaGopatopHas pabora:
“Unentuduxanms
HEOPraHUYECKUX BEIIeCTB”
4 Pa3nen 4. Ctpoenue u |HccienoBath cTpoeHue U
CBONCTBA CBOICTBA OPraHUYeCcKHX
OPraHMYecKux BelleCTB
BellecTB
4.1 | OK 01 Knaccudukanms, Knaccudumnuponats 1. 3aga"us Ha cocTaBIEHUE
CTpOEHHE U OpraHMYecKre BEIIeCTBA B [HA3BaHUIN OPraHUYECKUX
HOMEHKJIAaTypa COOTBETCTBHUH C UX COEIMHEHUI 110 TPUBUATIHLHON WIIH

OpTraHU4YC€CKUX BCIICCTB

CTPOCHUEM

MEKTYHAPOIHOM
CHUCTEMATHYECKON HOMEHKJIAType.
2. 3a1aHus Ha COCTaBJIICHUE
MIOJIHBIX U COKPAIICHHBIX
CTPYKTYPHBIX (OpMYII
OpraHUYECKUX BELIECTB
OTJEIBHBIX KJIACCOB.
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THunbl 0LleHOYHBIX

Ne | OK/TIK | Moayas/Pazgen/Tema | Pesyabrat 00yueHust .
MeponpusiTHi
3. 3aauM Ha onpeaeaeHue
npocTtenmiei GopMyIbl
OpPraHUYeCKOM MOJIEKYJIbl, UCXOs
U3 3JIEMEHTHOTO cocTaBa (B %)
4.2 | OK 01 CBolicTBa OpraHMYECKUX | Y CTAHABINBATh 1. 3anaHus Ha cocTaBIEHUE
OK 02 |coenuHeHMt 3aBUCUMOCTH (PH3UKO- YPaBHEHUI XUMUUYECKUX peaKLni
OK 04 XUMUYECKUX CBOMCTB C y4aCTHEM OPraHUYECKHUX
OpPraHUYECKUX BELIECTB OT |BELIECTB HA OCHOBAaHUH UX
CTPOEHUS MOJIEKYII COCTaBa U CTPOEHUSI.
2. 3anaHus Ha COCTaBJICHUE
YpPaBHEHUN XUMHYECKUX PEAKIUH,
WJUTIOCTPUPYIOLINX XUMHUECKHE
CBOMCTBA C y4€TOM MEXaHU3MOB
IIPOTEKAHNS JaHHBIX peakLUuil U
TEHETUYECKOM CBSA3U
OpPraHUYECKUX BELIECTB PA3HbBIX
KJIaCCOB.
3. PacyerHble 3a1a4uu 110
YPaBHEHUSM PEAKIMN C ydacTHEM
OpPraHMYECKUX BEIIECTB.
4.3 | OK01 |HUnentudukanus Hccnenosath 1.IIpakTuKO-OpHUEHTHUPOBAHHbBIE
OK 02 |opraHMYECKHX BEILECTB, [KAUECTBEHHBIE PEAKLIUN  |3a/laHUs IO COCTABIICHUIO
OK 04 |ux 3HaueHue u OpraHUYECKUX XUMUYECKUX PEAKLUN C y4aCTUEM
IpUMEHEHHE B OBITOBOM |COEAMHEHUH OTIENbHBIX |OPraHUYECKHUX BEILECTB, B T.U.
U MIPOU3BOJICTBEHHOW  |KJIaccoB UCHOJb3YEMBIX I UX
NeSITeIbHOCTH YeJIOBEKa UACHTU(DUKALMU B OBITY U
IPOMBIIIJICHHOCTH.
5 Pa3nen S. XapakTepu3oBaTh
Kunernueckue u BJIMSIHHE PA3JHYHbIX
TepMOAMHAMHMYeCKHe |(paKkTOpOB Ha
3aKOHOMEPHOCTH PaBHOBecCHE H CKOPOCTh
NPOTEKAHUS XHMHYECKHX peaknui
XHMHYECKHUX pPeaKIui
5 | OKO01 CKopoCTh XMMHUECKUX | XapaKTepu30BaTh IIpakTHKO-OpHUEHTUPOBAHHBIE
OK 02 |peakumii. XUMHUYECKOE |BIMSIHME KOHLEHTPALUN |TEOPETUUYECKHUE 3aJaHUsI Ha

30




THunbl 0LleHOYHBIX

Ne | OK/TIK | Moayas/Pazgen/Tema | Pesyabrat 00yueHust .
MeponpuATHI
paBHOBecHE pearupyomux BemecTB U |aHAIU3 GaKTOPOB, BIUSIOMIUX HA
TEeMIIepaTypbl HA CKOPOCTh |U3MEHEHHUE CKOPOCTH XUMHUUECKOU
XUMHYECKUX PEaKIui peakuuu. [Ipaktuko-
XapakTepu3oBaTh OpUEHTUPOBAHHbBIC 3aJaHUS Ha
BIIUSTHUE U3MEHEHUS npuUMeHeHue npuHuumna Jle-
KOHIIeHTpauuu Bemiects, |lllaTenbe Ay HaX0XACHUS
peaKLHu Cpeibl U HaIpaBJIEHUs CMEIECHUS
TEeMIIepaTypbl Ha PaBHOBECHS] XUMHYECKON peakiinu
CMEIIIEHNEe XUMHUYECKOTO (¢ aHanu3 (aKTOPOB, BIUSIOIINX
paBHOBECHS Ha CMEUIEHUE XUMUYECKOTO
paBHOBECHS

6 HccnenoBath HCTHHHBIE

Pa3znen 6. PacTtBopnl PacTBOPHI € 32IaHHBIMH
XapaKTepUCTUKAMU
6.1 | OK 01 [TonsiTue o pactBopax  |Paznuyars UCTUHHBIE 1. 3aaun Ha MPUTOTOBJICHHE
OK 02 pacTBOPHI pacTBOpOB.
2. [TpakTUKO-OpUEHTUPOBAHHbBIE
pacueTHbIE 3a/laHus Ha
JUCTIEPCHBIE CUCTEMBI,
UCIOJIb3YeMbIC B OBITOBOM U
MIPOU3BOJICTBEHHOM JESATEIHHOCTH
YyeloBeKa
6.2 | OKO01 |HccnenoBanue cBoiictB |MccnenoBars husuko- 1. IIpakTUKO-OpHUEHTUPOBAHHbIE
OK 04 |pactBOpOB XMMHYECKHE CBOMCTBA pacyeTHbIE 3aaHus
HCTUHHBIX PACTBOPOB

Il | IIpodeccnonaIbHO-OPHMEHTHPOBAHHOE CO/lep:KaHNe (CoepKaHNe NPUKJIATHOTO MOAYJIST)

7 Pa3gen 7. OuenuBarth mocjaeAcTBHA |3amuTa Keica (¢ y4eToM
Xumus B ObITY U OBITOBOI U Oyayuueil npodeccuoHaJIbHOM
MPOU3BOACTBECHHOMI NPOU3BOACTBECHHOM AesiTeJIbHOCTH)

AesITeJIbHOCTH AeATeJIbHOCTH YeJIoBeKa
YyeJIOBeKa ¢ MO3M LU
IKOJIOTHYECKOMI
0e30macHOCTH
OK 01 Xumus B ObITY U OnenuBath nocnencteus |Keiic (¢ yaerom Oymymieit
OK 02  |mpou3BOACTBEHHOM OBITOBOH U npo¢eCcCuOHATBHON
OK 04 |medarenbHOCTH YENOBEKA (IIPOM3BOICTBEHHOMN NESITEIBHOCTH )
OK 07 NEesTeIbHOCTH UyenoBeka ¢ |Bo3MoXkHbIE TEMbI KEHCOB:
no3uiuii skonornueckout | 1. Ilorennenue kiumara u
[IK 2.6 0€e30IacHOCTH BBICBOOOXKIEHHE TA30BbIX

TUAPATOB CO JIHA OKEaHa.
2. byayuiue matepuansl 1Jis aBUa,
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OK/IIK

Monyas/Pa3nen/Tema

PesynbTaT 00yuenunst

Tunsl oeHOYHBIX
MeponpuATHH

MAalIMHO- B IPUOOPOCTPOCHUSI.
3. HoBble maTepuaibl asis
COJIHEUHBIX OaTapeil.

4. JIekapcTBa Ha OCHOBE
PaCTUTENFHBIX MPEnapaToB
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5. JUCT U3MEHEHMH U JTONOJHEHWI, BHECEHHBIX B PABOUYIO
INPOI'PAMMY

Ne HU3MCEHCHHA, JaTa BHCCCHUA NU3MCHCHUSI, Ne CTpaHUIbl C ©3BMCHCHHECM,

BbILJIO CTAJIO

OcHoBaHue:

IMoamuck nMuIa BHECIIETO U3MEHEHHUS
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