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L.IIACIIOPT PABOYEM ITPOI' PAMMBI OBIIIEOBPA3OBATEJIBHOM
JUCHUIIVIMHBI «XUMUSA»

1.1. OO6aacTh NnpUMeHeHHs POTrPaMMBbI

Pabouas mporpamma paspaboTaHa B COOTBETCTBHH C (elepajbHBIM TOCYAapCTBEHHBIM
00pa3oBaTeNbHbIM CTaHJAPTOM CpeaHero obiiero odpa3zoBaHus (YTB. MPUKA30M MUHHCTEPCTBA
obpazoBanust u Hayku PD or 17.05.2012r. Ne 413 (c u3MEHEHUSIMU U JOMOJHEHUSAMH)) U
dbenepanbHON 00pa3oBaTEIbHONM MPOrpPaMMOM CpeHero o0miero oopa3zoBanus (yTB. MPUKA30M
MUHUCTepcTBa mpoceemenus PO ot 18.05.2023 Ne371), ¢ yuerom denepanpHOii paboueit
porpaMMbl CcpeliHero oOmiero oOpa3oBaHus MO AUCHHUILTUHE «XuUMUsS» (0a30BBIH YPOBEHbD),
pexoMmeHaoBaHHONH DenepaabHBIM TOCYAAPCTBEHHBIM OIO/HKETHBIM HAYYHBIM YUYpPEKICHUEM
«MHCTUTYT CTpaTeruu pa3BuTus oopasoBanus Poccuiickoit akagemMun 06pa3oBaHus, IPUMEPHON
paboueii mporpamMmbl 001Ie00pa30BaTEIBLHON TUCIMILIMHBI «XHUMUSD» IS MPO(HECCHOHATBHBIX
oOpazoBarenbubix opranuzauuit st YITIC 09.00.00 (09.02.07), pexomennoBanHoit ®I'bOY
JAIIO «MHCTUTYT pa3BUTHSI MPO(PECCHOHATBHOTO 00pa3oBaHMs» (yTBEpXKIEHA Ha 3acelaHUM
CoBera 1O OIEHKE COAEPKAaHUS M  KadecTBa MPUMEPHBIX  pabodymx  IporpaMm
00111e00pa30BaTEILHOTO M COIUAIBHO-TYMAaHUTAPHOTO IIMKJIOB CPEAHEr0 MPOQEeCCHOHATBHOTO
obpazoBanust (mpotokoi ot 30.11.2022r. Nel4)).

Pabouas mporpamMma 0611e00pa3oBaTeIbHON AUCHMILTUHBI SIBISIETCS YAaCThIO OCHOBHOMU
npodeccuoHanbHOM 00pa3zoBarenbHOM mporpaMMbl B cooTBercTBUM ¢ PI'OC CIIO mno
crenraibHocTd 09.02.07 UndopManmoHHbIe CHCTEMbI M POrPAMMHUPOBAaHMeE, BXOJIAIICH B
ykpynHeHnyto rpymiy 09.00.00 UndopmaTnka M BEIYMCIUTEIbHAS TEXHHKA.

Pabouas mporpamma o011e00pazoBaTeIbHON AUCHUIUIMHBI MOXKET OBITh MCIOJb30BaHA
IpyTUMU  00pa30BaTENbHBIMU  YUPSKICHUAMU TMPO(ECCHOHATBHOTO H  JIOTIOJTHUTEIEHOTO
00pa30BaHus, peaan3yoIMMHI 00pa30BaTENIbHYIO IPOrpaMMy CPEAHEro 00IIero 00pa3oBaHMsL.

1.2. MecTO IMCHUILIMHBI B CTPYKTYpe Npo¢ecCHOHATBHOH 00pa30BaTe/IbHON NMPOrpaMMbl
CIHO: aucturinHa BXOJHUT B 00111€00pa30BaTeIbHbINA ITUKIT.

1.3. llesn U niiaHupyeMble pe3yabTAaThl 0CBOECHHS UCHUIIIHHBI:

1.3.1. lleau u 3a7a4u AUCHUUTIJIMHBI

CogepxaHue mporpaMMbl 00111e00pa30BaTeIbHON JUCIUIIITUHBI « XUMUSD» HAIIPABIEHO HA
JIOCTIDKEHHUE Pe3yJIbTaTOB €€ M3yueHus B cooTBeTcTBUU ¢ TpeboBanusimu GI'OC COO c yderom
npodeccuonanbHoi HampasiaeHHocTr PI'OC CIIO.

®opMuUpOBaHUE Yy CTYJEHTOB TMPEACTABICHUS O XUMHYECKOH COCTaBIIAIOIIEH
€CTEeCTBEHHO-HAyYHOW KapTUHbI MHpa KaK OCHOBBI MPUHATHS PEIICHHH B IKU3HEHHBIX U
MIPOU3BOJICTBEHHBIX CUTYAIIUsIX, OTBETCTBEHHOTO MOBEJCHUS B IPUPOTHOMN Cpeie.

3ajaun JUCHUTIIINHBI:
1) copmupoBaTh MOHMMaHHE 3aKOHOMEPHOCTEN MPOTEKAHUSI XUMHUYECKHUX MPOLIECCOB U SIBJICHUN
B OKpY’KalolleH cpese, IeTOCTHOM HaydYHOW KapTUHBI MUPA, B3aUMOCBS3M M B3aMMO3aBUCUMOCTH
€CTECTBEHHBIX HAYK;
2) pa3BUTh YMEHHUS COCTABIATH (DOPMYJIBI HEOPTAaHMUECKUX U OPTaHUYECKUX BEIECTB, YPABHEHUS
XUMUYECKUX PEaKIHMi, OOBSICHATh HMX CMBICI, HHTEPIPETUPOBATH PE3YJIbTAThl XUMHUUYECKHUX
DKCIIEPUMEHTOB,



3) cdopmupoBaTh HAaBBIKM MPOBEACHHS MPOCTEHIINX XHMHYECKHX OKCHEPHUMEHTAIBHBIX
UCCIIEIOBaHM ¢ COOJIIOIEHHEM MTPaBHII 0€30MaCHOTO O0paIlIeHus C BEIECTBAMU U J1a00PaTOPHBIM
000pyI0BaHUEM;

4) pa3BUTh YMEHHUS HCIOIB30BaTh HMH(OPMAIMIO XMMHUYECKOTO XapakTepa U3 Ppa3IHYHBIX
HCTOYHHKOB,;

5) chopmupoBaTh yMEHHUS MPOTHO3UPOBATH MOCIEACTBHS CBOCH JEATEIBHOCTH U XUMHYECKUX
HPUPOIHBIX, OBITOBBIX M POU3BOACTBEHHBIX MTPOLIECCOB;

6) chopMHpOBaTh MOHMMAHUE 3HAYMMOCTU JOCTHXKEHUH XMMHUYECKON HAyKd M TEXHOJIOTUH st
Pa3BUTHUS COLMAIBLHON U IPOU3BOICTBEHHON cdep.

1.3.2. Ilnanupyemble pe3yJbTaTbl OCBOEHHS 00mIe00pa30BaATeIbHOH JIUCUMILIMHBI B
cootBeTcTBUU ¢ ®I'OC CIIO 1 Ha ocHoBe ®T'OC COO
Ocoboe 3HaueHHE TUCIUTIINHA uMeeT Tpu popmupoBanuu 1 pazsutun OK u T1K.



1.3.2. [InanupyemMble pe3yJbTaThl 0CBOCHHS 001e00pa3oBaTe/bHONH JTUCHUILINHBI B c0oTBeTcTBUM ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO

OBnajieHe YHUBEPCATBHBIMU YUCOHBIMU
MO3HABATEILHBIMU JIEHCTBUSMU:

a) 0a30BbIC JJOTUYECKUE JICHCTBHUS:

- CaMOCTOSTENBHO (POPMYIUPOBATH U
aKTyaJIM3UPOBATh MPOOIEMy, pacCMaTPHUBATh €€
BCECTOPOHHE;

- YCTaHABIIMBATh CYIIECTBEHHBIA TPU3HAK WIIN
OCHOBaHUS AJI CPaBHEHUsI, KIacCUPUKALIUU U
00001IeHMS;

- OTIIPEIENATh LEH e TENILHOCTH, 33/1aBaTh
napaMeTpsl ¥ KPUTEPUHU UX JOCTHKCHHS,

- BBISIBIISITH 3aKOHOMEPHOCTH U TIPOTUBOPEYHSI B
paccMaTpUBAEMBIX SBJICHUSIX;

- BHOCUTH KOPPEKTUBHI B JICATEIHHOCTD,
OIICHUBATh COOTBETCTBUE PE3YIbTATOB IEISIM,
OIICHUBATh PUCKU TOCIEICTBUN ACSITETbHOCTH;

Kon u [Inanupyemble pe3yJIbTaTbl OCBOCHUS JUCITUILIMHbI

HaUMEHOBAaHHE

bopmupyeMbIX O06mme JucnuruimHapHbie

KOMIIETEHIINH
OK 01. B wacTu Tpy10BOro BOCIIUTAHUSA: - BJIQJIETh CUCTEMON XUMUYECKUX 3HAHUI, KOTOPasi BKJIKOYAET:
Bri6upats - TOTOBHOCTb K TPYAY, OCO3HAHUE IEHHOCTH OCHOBOTOJIATAI0IIME TOHATUSA (XUMUYECKUIN JIEMEHT, aTOM, SIIEKTPOHHAs
CTII0COOBI MacTepCTBa, TPYI0JIIO0HE; 00oJ10uKa aToma, s-, p-, d-3JIEKTPOHHBIC OPOUTAIIH ATOMOB, HOH, MOJICKYJIa,
peuieHus 3a1a4d | - TOTOBHOCTb K aKTUBHOM J1€ATEIbHOCTU BAJIEHTHOCTb, 3JIEKTPOOTPULIATEIIbHOCTh, CTEIIEHb OKUCIICHUS, XUMHUUYECKast
npodeccuoHan | TEXHOJOTUYECKOW U CONUATbHON CBSI3b, MOJIb, MOJISIPHASI Macca, MOJISIPHBIN 00BbEM, YIJIEpOAHBINA CKEJIET,
bHOU HANPaBIEHHOCTH, CHOCOOHOCTh HHUIIUUPOBATD, byHKIIMOHATIbHAS TPYIINA, PAIUKA, U30MEPHsI, U30MEPbI, TOMOJIOTUYECKHI
NESTEIBHOCTH | TUIAHUPOBATH U CAMOCTOSITEIBHO BBITIOJIHSTH pAll, TOMOJIOTH, YTJIEBOJIOPOIbI, KUCIOPOA- U a30TCOAEPKAIINE COEAUHEHHUS,
MIPUMEHUTENBH | TAKYIO JIE€ATEIIbHOCTD; OMOIOrMYecKH aKTUBHbIE BElIeCcTBa (YIJIEBObI, )KUPHI, OCIIKH ), MOHOMED,
0 K Pa3JIMYHBIM | - HHTEPEC K Pa3IuIHbIM chepam MOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COEUHECHMUS,
KOHTEKCTam npodeccuoHaNbHOM NesTeNbHOCTH, KPUCTAIJIMYECKAsl peIIeTKa, TUITbl XUMHUUECKUX PeaKlnii (OKHUCIUTENbHO-

BOCCTAHOBHUTCIIBHBIC, 9K30-U OHAOTCPMHUYCCKUC, PCAKITUH HOHHOT'O 06M€Ha),
PacTBOP, INEKTPOIUTHI, HEANEKTPOIUTHI, JIEKTPOJIUTHUECKAS TUCCOLMALINS,
OKHCJIUTENb, BOCCTAHOBUTENb, CKOPOCTh XUMHUYECKON PEAKIIUU, XUMUYECKOE
paBHOBECHE), TEOPUH U 3aKOHBI (TEOPHUS XUMUUYECKOTO CTPOCHUS
opranuueckux Bemects A.M. byTiepoBa, Teopus 3NEKTPOIUTHYECKON
Juccouuranuu, nepuoauueckui 3akon [[.M. MenneneeBa, 3aKk0H COXpaHEHHUs
MaCCI)I), 3aKOHOMEPHOCTH, CUMBOJIMYECKHH SI3BIK XUMHH, q)aKTOJ'IOFI/I‘ICCKI/Ie
CBEJICHHSI O CBOMCTBAX, COCTaBE, MOJTYYCHUH U OE30MMaCHOM HCIIOIb30BAHUH
BaYKHEHIIIIX HEOPTaHNYCCKUX U OPTraHNYCCKUX BCIICCTB B 6I>ITy n
MPAKTUYECKON IESITENBHOCTH YEIOBEKA;

- YMCTb BBIABJIATH XapaKTCPHBIC IPU3HAKU U B3aUMOCBA3b N3YUCHHBIX
MOHATUH, IPUMEHATh COOTBETCTBYIOLIME ITOHATUS TP ONIMCAHUU CTPOCHUS U
CBOMCTB HEOPTaHUYECKUX U OPTaHNYECKHUX BEIIECTB U UX MPEBPALLECHUN;
BBIABJISITh B3aMMOCBSA3b XUMHUYECKUX 3HAHUW C IIOHSATUAMH U
MNpEaACTaBICHUAMU JPYTHUX CCTCCTBCHHOHAYYHBIX MMPEAMETOB;

- YMETb UCIIOJIb30BaTh HAMMEHOBAHUS XUMUYECKUX COCAMHEHUIN
MEKIYHAPOAHOTO COK03a TEOPETUUECKON M MPUKJIATHOM XUMHH U




- pa3BUBaTh KPEATUBHOE MBILIUICHUE TP PEIICHUN
YKU3HEHHBIX ITPOo0OsieM

0) 6a30BBIC UCCIICIOBATEIILCKHE ICHCTBUS:

- BJIaJICTh HaBbIKAMU y4eOHO-UCCIIEI0BATEIbCKOM
U TIPOCKTHOM JIeSITEIbHOCTH, HABBIKAMHU
paszpeliieHus mpoodeM;

- BBISIBJISITH TIPUYMHHO-CIICJICTBEHHBIC CBSI3H U
aKTyaJIM3UPOBaTh 33/1a4y, BBIIBUTAaTh TUIIOTE3Y €€
peIICHHS, HAXOAUTh apTYMEHTBI JJIsI
JI0KA3aTeNbCTBA CBOMX YTBEPKACHUIA, 3a/1aBaTh
napaMeTpsl U KPUTEPUU PEIICHHUS,

- aHAJIM3UPOBAThH MOMYUYEHHBIE B XOJI€ PEIICHUS
3a[1a4u pe3yNbTaThl, KPUTHYECKU OLIEHUBATH UX
JIOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHHUE B
HOBBIX YCJIOBUSIX;

- YMETh MEPEHOCUTH 3HAHUS B MTO3HABATENILHYIO U
MPAKTHYECKYIO0 00JIaCTH KUZHEAEATEIbHOCTH;

- YMETh MHTETPUPOBATH 3HAHUS U3 Pa3HBIX
MpEeAMETHBIX 00JIaCTeH;

- BBIZIBUTATh HOBBIC UJCH, TIpejIaraTh
OpPUTHHAIILHBIC TTOIXO0JIBI U PEIICHUS;

- CIOCOOHOCTH MX UCIIOJIb30BAaHUS B
ITO3HABATEJIBHON U COLUAIIBHOW MPAKTHKE

TPUBHUAJIbHBIC HA3BaHUS BAXXHEHIIINX BEIIECTB (3TUJICH, alleTHIICH, [JIMIICPUH,
denon, popmanbieru, yKCycHasi KUCI0Ta, IIUIMH, yTapHbIN Ta3,
YIJIEKUCIIBIN Ta3, aMMUaK, raiieHas U3BeCTh, HeralieHasi U3BeCTh, MUThEBas
coJla ¥ IPYTUX), COCTaBIATh OPMYJIIbI HEOPTAaHUUECKUX U OPraHUYEeCKUX
BEILIECTB, YPABHEHUSI XUMUYECKUX PEAKIIUN, OOBICHATH UX CMBICIT,
MOATBEPKIATh XapaAKTEPHbIE XUMUYECKHE CBOMCTBA BEILIECTB
COOTBETCTBYIOIIMMU IKCIIEPUMEHTAMHU U 3aIUCSIMU YPABHEHUN XUMUYECKUX
peaKIui;

- YMETh yCTaHABJIUBATh NMPUHAJJICKHOCTh U3YUYEHHBIX HEOPTaHUYECKUX U
OpPraHWYECKUX BELIECTB K ONPEICICHHBIM KJIacCaM U IPYIIaM COCIUHEHUN,
XapaKTEepPU30BaTh UX COCTAB M BAXKHEHIIINE CBOMCTBA; OMPEIEISATh BUJIbI
XUMHUYECKUX CBsi3el (KOBaJICHTHAs, HOHHAS, METAJUTMUECKas, BOJAOPOIHAS),
THUIIBl KPUCTAJUIMYECKHUX PEIIETOK BEIIECTB; KJIACCU(DUIIMPOBATh XUMUUYECKUE
peakuuu;

- copMUpOBATH MIPEACTABJICHHS: O XUMUUECKOU COCTABIISIONICH
€CTECTBEHHOHAYYHOW KAPTUHBI MUPA, POJIA XMMUU B ITO3HAHUU SIBJICHUI
MPUPOJIBI, B JOPMUPOBAHUHN MBIIUICHUS U KYJIbTYPhI JIMYHOCTH, €€
(GYHKIIMOHATBHOW TPaMOTHOCTH, HEOOXOIUMOM JIJIsl pelIeHUsI TPAKTUIECKIX
3a]1a4 ¥ HKOJIOTMYECKH 00OCHOBAHHOTO OTHOILIEHUS K CBOEMY 3/I0POBBIO U
IIPUPOJIHON Cpene;

- YMETb MPOBOJIUTH PACUYETHI [0 XUMUYECKUM (DopMyJiaM U ypaBHEHUSIM
XUMHUYECKUX PEaKIUi ¢ UCTIOIh30BaHNEM (PH3UUYECKHUX BEIHUHH,
XapaKTEepU3YIOUINX BEUIECTBA C KOJIMYECTBEHHOW CTOPOHBI: Macchl, 00bemMa
(HOpMalbHBIE YCIIOBUS) Ta30B, KOJIMYECTBA BEIIECTBA; UCTIOIB30BATh
CHUCTEMHBIE XUMHYECKUE 3HAHUS IJIs1 IPUHSATHUS PEIICHU B KOHKPETHBIX
JKU3HEHHBIX CUTYaIUsIX, CBSI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM

OK 02. B 00nacTy IeHHOCTH HAayYHOTO MO3HAHUSA: - YMETh IIJJAHUPOBATh U BBINOJIHATE XUMUYECKAN IKCIIEPUMEHT
Hcnonb3oBate | - cOpMUPOBAHHOCTH MUPOBO33PEHUS, (mpeBparieHust OpraHMYECKUX BEIISCTB MPU HATPEBaHUH, TOJTYYCHHE
COBPEMEHHBIE | COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO ATHJIEHA U U3yYEHUE €T0 CBOMCTB, KAUeCTBEHHBIE PEaKI[UU Ha ajbJAECTUIbI,
CpeacTBa Pa3BUTHSI HAYKH U OOILECTBEHHOM MPAKTUKH, KpaxMmaJl, YKCyCHYIO KUCJIOTY; IeHaTypaLus OeJIKOB IIPU HarpeBaHuu,
MOKCKa, OCHOBAaHHOTO Ha JUAJIOTe KYJIbTYP, LBETHBIE peaKkuu OEIKOB; IPOBOJAUTH PEAKIIMH HOHHOTO 0OMEHa,

aHaIM3a u CIOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTa B OTIpeNieNATh CpeAy BOJHBIX PACTBOPOB, KAUECTBEHHBIE PEAKIIUU Ha CYyJbdar-,
UHTEpIpETAl | MOJUKYIBTYPHOM MUDE; KapOOHaT- U XJIOPUJI-aHHOHBI, HA KATHOH aMMOHHSI; peIIaTh
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- COBEPILEHCTBOBAHUE A3bIKOBOM U YMTATEIBCKOU
KYJbTYpPBbI KaK CPE/ICTBA B3aUMOJICHCTBUS MEKITY
JFOIBMU ¥ TIO3HAHUS MUPA;

- OCO3HAHME LIEHHOCTU HAYYHOU e TeIIbHOCTH,
TOTOBHOCTH OCYIIECTBIIATH IPOCKTHYIO U
HCCJIEIOBATEIbCKYIO ACSITEIbHOCTD
WH/IMBUYAJIbHO U B TPYIIIIE;

OBnaseHre yHUBEpPCAIbHBIMU YUYCOHBIMU
MI03HABATEIbHBIMU JACHCTBHUSIMH:

B) pabota ¢ uHpopMaIuei:

- BJIaJICTh HaBbIKAMH MOJTyYeHHs HH(POPMAIIUU U3
MCTOYHUKOB Pa3HBIX TUIIOB, CAMOCTOSATEIHHO
OCYILECTBIISITH TIOUCK, aHAJIN3, CHCTEMATH3AIHIO U
MHTEPIPETANIO MHPOPMAIIMK Pa3IMYHbIX BUOB
1 GOpM IIpeICTaBICHHS,

- CO3/1aBaTh TEKCTHI B Pa3IMYHBIX opMaTax C
yUeTOM Ha3HaueHHs HH(POPMAIIUU U [IETEBOI
ayJIMTOPUH, BBIOMpas ONTUMAIbHYIO POpMY
NIPEJICTAaBIICHNS U BU3YyaJIH3aIHH;

- OLIEHUBATh JIOCTOBEPHOCTb, IETUTUMHOCTb
WHPOPMAIINH, €€ COOTBETCTBHUE MTPABOBBIM U
MOpaJIbHO-ITUYECKHUM HOpMaM;

- UCTIOJIB30BAThH CPEACTBA HHPOPMAITMOHHBIX U
KOMMYHHKAITMOHHBIX TEXHOJIOTHIA B PEIICHUN
KOTHUTHUBHBIX, KOMMYHHKATHBHBIX H
OpraHU3aIMOHHBIX 3a]1a4 C COOJI0ACHUEM
TpeOOBaHM )PrOHOMHUKH, TEXHUKH O€30MaCHOCTH,
TUTUEHBI, pecypcocOepeKeHus, MPaBOBbIX U
ATHYECKUX HOPM, HOPM HH(OPMAITHOHHOH
0e30I1acHOCTH;

- BJIaJIETh HaBBIKAMH PACIIO3HABAHMS U 3AIIUTHI
uHpopManru, HHHOPMAIIMOHHOMN 0€301MacHOCTH
JMYHOCTH;

AKCIIEpUMEHTAJIbHBIE 3aaun 110 TeMaM "Metamel" u "Hemeramisr") B
COOTBETCTBUU C MPaBUIAMH TEXHUKHU 0€30MIaCHOCTHU MIPHU 00paIleHuU ¢
BEIIECTBAMH U JIAOOPATOPHBIM 000PYI0BAHUEM; MIPEJICTABISATH PE3yIbTAThI
XUMHUYECKOI0 SKCIIEpUMEHTa B (hOpMe 3alnicH ypaBHEHUN COOTBETCTBYIOIINX
peakuuii 1 GOpMyJIMPOBATh BHIBOJBI HA OCHOBE 3TUX PE3YJIbTATOB;

- YMETh aHAJIN3UPOBATh XUMHUECKYIO HH(OPMALIUIO, TOTyYaeMyIo U3
pa3HBIX HCTOYHHUKOB (CpPelCTB MaccoBOl nH(popmaruu, cetb IHTepHET u
ApyrHe);

- BJIaJICTh OCHOBHBIMU METOJAMH HAay4YHOT'O MIO3HAHUS BEUIECTB U
XUMHUYECKUX SIBICHUI (HaOII0eHIEe, U3MEPEHHE, YKCIIEPUMEHT,
MOJICJIUPOBAHUE);

- YMETh MPOBOJUTH PACUYETHI IO XUMHUECKUM (POpMYJIaM U ypaBHEHUSIM
XUMHYECKHX PEaKIUil ¢ UCTIOIb30BaHUEM (PU3HUECKUX BEINYHH,
XapaKTepU3yIOIINX BEIIECTBA C KOJIMYECTBEHHON CTOPOHBI: MacChl, 00beMa
(HOpMaJIbHBIE YCIIOBUS) ra30B, KOJIMYECTBA BELLIECTBA; UCIIOJIb30BATh
CUCTEMHbIEC XUMUYECKUE 3HAHUS ISl IPUHATUS PELICHUI B KOHKPETHBIX
JKU3HEHHBIX CUTYalUsAX, CBA3aHHBIX C BELIECTBAMHU U UX MPUMEHEHUEM




OK 04.
DddexkTurHO
B3aUMO/IEHCTBO
BaTh U
paboTaTh B
KOJUJICKTHUBE U
KOMaH/Ie

- TOTOBHOCTb K CAMOPa3BUTHIO,
CaMOCTOSITEIIBHOCTH U CaMOOTIPE/ICIICHUIO;
-OBJIa/ICHHE HaBBIKAMH y4eOHO-
HCCIIEIOBATENILCKOM, MPOEKTHON M COIMaIbHOM
JIeSTCIIEHOCTH;

OBnajeHne yHUBEPCATbHBIMU
KOMMYHHKATHBHBIMU JCHCTBUSIMH:

0) cOBMECTHAs ICSITEIILHOCTD:

- IOHUMATh U UCTIOJIH30BATh MMPEUMYIIIECTBA
KOMaHJAHOW ¥ MHJIMBUYaJIbHOU paboThI;

- IPUHUMATH 1IEJId COBMECTHOM JESATEIHHOCTH,
OpraHU30BBIBATh M KOOPJAMHUPOBATH JICHCTBHS 110
€€ JOCTHKCHHUIO: COCTABIIATH IIJIaH ACUCTBHUH,
pacnpeensiTh PO ¢ y4eTOM MHEHUN yUYaCTHUKOB
00CyX)aaTh pe3yJIbTaTbl COBMECTHOM PaOOTHI;

- KOOPJMHUPOBATH U BBINOJIHATH paboTy B
YCJIOBHSIX PEabHOTO, BUPTYAJIBLHOTO U
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

- OCYIIECTBIIATH MO3UTUBHOE CTPATETUUECKOE
MOBE/ICHNE B PA3IMYHBIX CUTYAIUSIX, TPOSBISATH
TBOPYECTBO U BOOOpaKEHUE, OBITh MHUIIHATHBHBIM
OBnasieHre YHUBEPCATbHBIMU PETYISATUBHBIMU
NEUCTBUSIMH:

I') IpUHATHE ce0s U IPYTHX JIIOJCH:

- IPUHUMATHh MOTHBBI U aPTYMEHTBI IPYTHX JIFOICH
MIPY aHAJK3€E Pe3yIbTATOB ACSITENHLHOCTH;

- MPYU3HABATh CBOE MIPABO M MPABO APYTHUX JIFOICH
Ha OIINOKH;

- pa3BUBATh CIIOCOOHOCTH MOHUMATH MHUP C
MO3ULIMU JIPYTOTO YeJIOBEKa;

- YMETb IJIAHUPOBATh U BBIMOJIHATH XUMUYECKUN IKCTIEPUMEHT
(mpeBpallleHus: OpraHMYECKUX BEIIECTB P HArpEeBaHUU, MOJTyUYCHHE
STUJICHA U U3YYE€HHE €T0 CBOMCTB, KAUECTBEHHBIE PEAKIIUU Ha aJIbJICTUJIbI,
KpaxmaJl, YKCYCHYIO KUCIIOTY; IeHaTypalus OeJIKOB IIPU HarpeBaHUH,
[[BETHBIC PEAKIIUU OCITIKOB; IPOBOJAUTH PEAKIIUH HOHHOTO OOMEHA,
OTIPEIeIIATh CPey BOJHBIX PAaCTBOPOB, KAUECTBEHHBIE peaKlUU Ha cyibdar-,
KapOOHAT- U XJIOPU/I-aHHOHBI, HA KATHOH aMMOHHSI;, pEIIaTh
AKCIIEpUMEHTAJIbHBIE 3a/1a4M 110 TeMaM "Metamuel" u "Hemeramier") B
COOTBETCTBUU C IIPABUJIAMH TEXHUKU O€30MaCHOCTH IMPU OOpaIEHUH C
BellecTBaMH U J1a00paTOPHBIM 000PYI0BaHUEM; IPEACTABIAThH PE3yIbTaThl
XUMHYECKOT0 IKCTIIEpUMEHTa B ()OpME 3aITUCH YPABHEHUI COOTBETCTBYIOIINUX
peakiuii 1 GopMyITUPOBATH BHIBOJBI HA OCHOBE 3THX PE3YyJIbTaTOB

OK 07.
ConeiicTBOBaTH
COXPaHEHUIO

B o0nacty 5K010rn4eckoro BOCIUTAHUSA:
- ¢(OPMHUPOBAHHOCTb HKOJIOTHUECKOH KYJIbTYpHI,
MOHMMAHUE BIUSHUS COLUATBHO-DKOHOMUYECKUX

- chopMUpOBATH TIPEICTABICHHS: O XUMUUECKONU COCTABIISIONIEH
€CTECTBEHHOHAYYHON KAPTUHBI MUPA, POJIM XMMUU B TO3HAHUU SABJICHUM
IPUPO/IbI, B POPMUPOBAHUHU MBILIUICHHUS U KYJIBTYpbl JUYHOCTH, €€




OKpYKaroleun
cpensl,
pecypcocoepex
CHHIO,
MIPUMCHSITh
3HaHHS 00
W3MEHECHHUU
KIIUMara,
MIPUHIUITBL
OCPEIKITUBOTO
MIPOU3BOJICTBA,
3¢ pexTUBHO
JIECTBOBAThH B
Ype3BbIUATHBIX
CUTYaIUSIX

IIPOLIECCOB HA COCTOSIHUE IIPUPOJAHOU U
COLMAJIBHOM CPe/ibl, OCO3HAHUE II100aJIbHOI0
XapakTepa 3KOJOrHYECKUX Ipobiem;

- IJIJAHUPOBAHUE U OCYLIECTBIICHUE ICHCTBUN B
OKpPY’KaIOILIeH cpelic Ha OCHOBE 3HAHUS Lelei
YCTOMYMBOT'O Pa3BUTHUS YEJIOBEUECTBA;
AKTUBHOE HETPUATHE NEHCTBUM, IPUHOCSIINX
BpEXl OKpYXaroLleH cpene;

- YMEHHE NIPOTHO3UPOBATH HEOIATONIPUSITHBIE
9KOJIOTMYECKHE MTOCIEACTBUS NPEAIPUHUMAEMBIX
JICMCTBHM, IPEAOTBPAILATD UX;

- pacIIlUpEeHME OIbITA AEATEIbHOCTU
JKOJIOTMYECKOM HaAIIPaBJICHHOCTH;

- OBJIJICHUE HABBIKAMH y4eOHO-
HCCIIEIOBATENILCKOM, MPOEKTHON U COLMAJIbHOM
JESITEIIbHOCTH;

(YHKIMOHATIBHON IPaMOTHOCTH, HEOOXOMMOH JUTSI PEIICHHS TPAKTUYECKUX
3aJ1a4 ¥ HKOJIOTMYeCK 00OCHOBAHHOTO OTHOIIIEHUS K CBOEMY 3/I0POBBIO U
MIPUPOJHON CpelIE;

- YMETb CO0JII0/IaTh PaBUJIIA SKOJIOTUYECKH 11eTIeCO00pa3HOro MOBEICHUS B
OBITY ¥ TPYAOBOMU JEATEILHOCTH B LIEJIIX COXPAHEHHUS CBOETO 3/I0POBBS U
OKpYXKaroliei MPUPOAHON Cpeibl; yUUTHIBATh OACHOCThH BO3CHCTBUS Ha
JKMBBIC OpTraHrU3MbI OIIPEACIICHHBIX BEIICCTB, ITIOHMMAA CMBICJII ITOKA3aTCIIA
npeleIbHON JOMYyCTUMOM KOHIIEHTPAIUU




2. CTPYKTYPA U COAEP KAHUE OBH_IEOEPA3OBATEJILHOI71 JAACIHUITINHBI
«XHUMMS»
2.1. O0beM QM CHUIUIMHBI U BUAbI Y4eOHOIl padoThl

Buj yueOHoi1 padoThl O0bem B yacax
O0beM 00pa3oBaTeJbHON MPOrpaMMBbI AU CHUTITHHBI 54
B T.U.
OcHoBHOe coJep:kaHue 46
BT. 4..
TEOpeTUIeCcKoe 00ydeHne 20
MPaKTUYECKHUE 3aHATHS 26
IIpodeccnoHATbHO-OPUEHTHPOBAHHOE  CoepiKaHUe  (coaep:KaHHe 6
MPUKJIATHOTO MOJYJIsA)
BT. U..
TeopeTu4ecKoe o0yueHne 2
IIPAKTUYECKUE 3aHATUS 4

IIpome:xxyTounas arrecTanus (3a4er) 2




2.2. TemaTn4ecKkui IJIaH U codepiKaHuEe NUCHUIIJTHHDBI

HanmenoBanme Conep:xanue yueOHOro MaTtepuaia (OCHOBHOE U PO ecCHOHAIBLHO-OPHEHTHPOBAHHOE), OBLeM 19COB dopmupyemMble
pa3aesioB U TeM JadopaTopHbIe M NPAKTHYECKUE 3aHATHS, IPUKJIAJTHONH MOAY.Ib KOMIIeTCHIIU U
1 2 3 4
Pasnea 1. OcHOBBI CTpOEHUs BelecTBa 6
Tema 1.1. OcHOBHOe coiep:KaHue 4 OK 01
Crpoenne atoMOB | TeopeTu4eckoe 00y4eHue 2
XUMIHCCKHIX CoBpeMeHHast MoJieb CTpoeHus aroMa. CUMBOJIMYECKUM SI3bIK XUMUU. XUMUYECKHUM 3JIEMEHT.
SJICMCHTOB 1 DnexkTpoHHas KoH(uUrypanus aroma. Kinaccupukaius XAMHUECKUX JIEMEHTOB (S-, P-, 0-371eMEHTHI).
fipupoaa BasnienTHbI€ 351€KTpOHBI. BaneHTHOCTh. DIEKTPOHHAs IPUPOIa XUMUYECKOHN CBS3H. 2
XUMHIHeCKOn DIIEKTPOOTPULIATEIILHOCT. BUIbI XUMHUUECKOW CBsI3U (KOBaJIEHTHAs, MOHHAS, METAJTUYECKAs,
CBIASH BOJIOPOJIHAS) M CITOCOOBI €€ 00pa30BaHus
IIpakTHYeckune 3aHATHA 2
Pemienne 3amaHuii Ha UMCHNOJAB30BAHHE XUMHUYECKOM CHMBOJMKUM M HAa3BaHWM COCIMHEHUN MO
HOMEHKJIAType MEXIYHAPOIHOTO COI03a TEOPETUUECKON M IPUKIAJHON XMMUHU U TPUBUAIBHBIX Ha3BaHUM
JUISL COCTaBIICHUS XUMUYECKUX (POPMYIT IBYXaTOMHBIX COEIUHEHUN (OKCHIOB, CYJIb(PHUIOB, THAPUIOB U
T.I.) U APYTUX HEOPTaHUYECKUX COCTUHEHHUI OTACTbHBIX KIacCOB. 2
[IpakTuueckue 3agaHusl HA YCTAHOBJIEHUE CBSA3U MEXKIY CTPOCHHEM aTOMOB XMMHYECKUX JIEMEHTOB U
MEPUOIUYECKUM M3MEHEHHEM CBOMCTB XMMHUYECKUX 3JIEMEHTOB U UX COECIMHEHHA B COOTBETCTBUH C
nosjokeHueM [leproinueckoil CUCTEMBI.
Tema 1.2. OcHoBHOe coaep:kaHue 2 OK 01
[epronuuecknii | IlpakTHYECKHE 3aHATHS 2 OK 02
3aKOH M TabmHia ITepuoanueckas cucrema xuMuueckux sneMeHToB J[.M. MenaeneeBa. ®u3nyueckuii CMbICIT
AW Menzeneesa [lepuonnueckoro 3akona /.M. MenneneeBa. 3akOHOMEPHOCTH U3MEHEHUSI CBOMCTB XMMUYECKUX
3JIEMEHTOB, 00Pa3yeMbIX MU MPOCTHIX U CIIOKHBIX BEIIECTB B COOTBETCTBUU C TTOJIOKEHUEM
XUMHUYECKOro 3emenTa B [lepuonnueckoii cucreme. MUpOBO33pEHUECKOE U HAYYHOE 3HAUCHUE 5

ITepuoanueckoro 3akoHa J[.M1. Menneneea. I[Ipornossl JI.11. MenneneeBa. OTKpbITHE HOBBIX
XUMUYECKHUX DIIEMEHTOB.

Perenne npakTMKO-OpUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUN HA XapaKTEPU3aLUI0 XUMHYECKUX
aseMeHTOB « MeTajnueckre / HeMeTaIIMYeCKHe CBOMCTBA, 3JIEKTPOOTPUIIATEIbHOCTh XUMUYECKUX




AJIEMEHTOB B COOTBETCTBHUH C MX AJIEKTPOHHBIM CTPOCHUEM U MOJO0KEHUEM B IMEPUOANUECKON CUCTEME
xumudeckux djemenToB .M. MengeneeBay

Pa3jnen 2. Xumuueckue peakiuumn 6
Tema 2.1. OcHoBHOe cogepkaHue 4 OK 01
Tunbr TeopeTruyeckoe o0yueHue 2
XAMHUYCCKHUX Knaccugukarus 1 THIIBI XAMHUYECKUX PEAKLUi C ydacTHEeM HeopraHudeckux BemecTB. CocTaBieHue
peakuuii YpaBHEHUN peakIfil COeIMHEHNUS, PA3JI0KEHUS, 3aMelIeHHsI, 0OMEHa, B T.4. peaklUi TOPeHHUs,
OKHCIICHHS-BOCCTAaHOBJICHHS.
YpaBHEeHUSs OKUCICHUsI-BOCCTaHOBNIEHUS. CTeneHb okuciaeHusl. OKUCIUTENb U BOCCTAHOBUTEb. 2
CocraBieHne 1 ypaBHUBAaHHE OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKII METOAOM JIEKTPOHHOTO
Oananca. OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKLIUU B IPUPO/JIE, MPOU3BOACTBEHHBIX MTpoLieccax U
KHU3HEICATSIIbHOCTH OPraHU3MOB
IIpakTH4yeckue 3aHATHS 2
KonunuecTBeHHble oTHOLIEHUSI B XUMUU. OCHOBHBIE KOJMYECTBEHHBIC 3aKOHBI B XUMUU U PACUEThI IO
YpaBHEHHSIM XUMHUYECKHX peakuuid. Moyb Kak €JUHHIIa KOJMYECTBA BeIIecTBa. MoJsIpHAas Macca.
3aKOHBI COXpAaHEHMs Macchl W 3Hepruu. 3akoH ABoraapo. MosspHblii 00beM ra3oB. OTHOCHUTENbHAS 2
IUTIOTHOCTH Ta30B. PacyeTsl Mo ypaBHEHUSM XMMHUYECKHX PEAKIUi C MCIIOIB30BAaHHMEM MaccChl, o0beMa
(HOpMaJIbHBIE YCIIOBHS) ra30B, KOJIMYECTBA BEIIECTBA
Tema 2.2. OcHoBHoOe cogepkaHue 2 OK 01
ONEKTPOIUTHICCKA [ TeopeTnueckoe odydeHme 2 OK 04
A AMCCOMHAMMA N 1 Teopyg 31eKTPONTUTUYECKON AucconUaluy. MoHbL. DIEKTPOIUTHI, HEANEKTPOIMTHI. Peakiuu HOHHOTO
MOHHBIH 0OMeH oomena. CocTaBlicHHE peaklnii HOHHOrO OOMEHa IMyTeM COCTABICHUS HMX MOJHBIX M COKPAIIEHHBIX 2
WOHHBIX YpaBHEHUU. KHCIOTHO-OCHOBHBIE peakliuy. 3aJaHus Ha COCTABJICHNE HOHHBIX PEAKIIHi
Paznen 3. CTpoeHue U CBOIiCTBA HEOPTAHUYECKHX BellleCTB 12
Tema 3.1. OcHoOBHOe coep:KkaHue 4 OK 01
Knaccuduxanus, | Teopernueckoe obydenue 2




HOMEHKJIATypa U
CTpOeHue
HEOPraHUYecKuX
BEIIECTB

[Tpenmet Heopranndeckoit xumun. Kiaccupukanus HeOpraHMIeCKuX BemecTB. [I[pocThie U ClIoKHBIC
BeniecTBa. OCHOBHBIE KJIACCHI CIIOKHBIX BEIIECTB (OKCHIbI, THAPOKCUIBI, KUCIOTHI, COJIH). B3aumMocBs3b
HEOPraHMYECKUX BEIIECTB. ArperatHbie COCTOSHUS BemecTBa. Kpucraminueckue u aMmoppHbIe
BellecTBa. TUIBI KPUCTAITMYECKUX PEIIETOK (ATOMHAsI, MOJIEKYJIsIpHAs, HOHHAS, METAJIIMYECKast).
3aBUCUMOCTh (PM3UUECKUX CBOMCTB BEIIECTBA OT THUIA KPUCTAIIMYECKON PEIIETKU. 3aBUCUMOCTb
XUMUYECKON aKTUBHOCTH BEILIECTB OT BUJIa XMMUYECKOM CBSA3M U THIA KPUCTALIMYECKON PELIECTKH.
[TpryrHBEI MHOTOOOpa3Nsl BEIIECTB

HpaKaneCRue 3aHATHSA

Homenknarypa HeopraHMUECKUX BEIIECTB: HA3BAaHHUE BEIIECTBA UCXOAS U3 X XUMHUYECKOU (hOPMYITBI
WIN COCTaBJIEHUE XMMHUYECKON (OPMYIIbI MCXO/sl U3 Ha3BaHUS BEILECTBA 10 MEXIyHapOIHON
(MIOITAK) miu TpuBHaJIbHOM HOMEHKJIATYpE.

Pemienue mnpakTHuecKuX 3aJaHMi O KiaccU(UKalMM, HOMEHKJIAType U XMMHUYECKMM (opMysiam
HEOpPraHMYECKUX BEIIECTB PA3JIMYHBIX KiaccoB (yrapHblil ra3, YIJIEKHCIBIM ra3, aMMHaK, ramieHas
U3BECTh, HETallleHasi U3BECTb, TUThEBAS COJIAa U JPYTUX): Ha3bIBaTh U COCTABIIATH (HOPMYJIbI XMMUYECKUX
BEILIECTB, ONPEAEIATh IPUHAIIEKHOCTD K KIIaccy.

Hcrounnku xuMudeckoil nHpopmaiuu (cpeacTB MaccoBoit HHGpopManuu, cetb IHTepHET U Apyrue).
ITorck nHpOpMaIK 110 HA3BaHUSAM, HIEHTU(UKATOpaM, CTPYKTYpPHBIM hopMmyriam

OK 02

Tema 3.2.
dusnko-
XUMHYECKHE
CBOMCTBA
HEOPraHUYECKUX
BCIIIECTB

OcHoOBHOE cogepKaHue

Teopernyeckoe o0yueHue

Mertannel. OOmue ¢usznyeckue M XMMHYECKHe CBoMcTBa MeTamaoB. CrnocoObl mosyyeHHs. 3HaueHue
METaJUIOB M HEMETAUIOB B INPHUPOJAE M JKU3HEHACATEIBHOCTH YeJIOBEKa M opranu3MmoB. Kopposus
METAaJUIOB: BHJIbl KOPPO3HH, CIIOCOOBI 3aIIUTHI METAIIOB OT KOPPO3UH

Hemeranmnel. OOmme ¢usnyeckue W XUMHYECKHE CBOMCTBA HEMETAJUIOB. THUMHYHBIE CBOWCTBA
HemeraioB [V— VII rpynn. Knaccudukanus n HomeHkI1aTypa coeTuHeHui HemeTaioB. KpyroBopoTsl
OMOTreHHBIX 3JIEMEHTOB B IPUPOJIE

XUMHUECKUE CBOICTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKHX BEIECTB (OKCHJIOB, THJIPOKCHIOB, KUCIIOT,
coJieit 1 Jip.). 3aKOHOMEPHOCTH B U3MEHEHUHU CBOICTB MPOCTHIX BEUIECTB, BOJOPOIHBIX COETUHEHHH,
BBICIIMX OKCHUJIOB U THAPOKCHJIOB

[MpakTnyeckue 3aHATHS

OK 01
OK 02




CocraBieHre ypaBHEHMM XMMMUYECKHUX PEAKIHUI C y4acTUEM IPOCTBIX U CIIOKHBIX HEOPraHMYECKUX
BEIIECTB: META/JIOB U HEMETAJJIOB; OKCHJIOB METAJUIOB, HEMETAJUIOB M aM(OTEPHBIX 3JIEMEHTOB;
HEOPraHMYECKUX KHUCIOT, OCHOBAaHMW U aM(OTEpHBIX THAPOKCUIOB; HEOPraHUYECKUX COJCH,

XapaKTEepU3YIOUINX UX CBOMCTBA. 4

Pemienne mpakTUKO-OPUEHTUPOBAHHBIX TECOPETUYECKUX 3a/JaHUIl Ha CBOMCTBA, COCTAB, MOJYYEHUE U

0e30MacHOe HCIOJb30BaHUE BAXKHEHIIMX HEOPraHMYEeCKHX BEIIECTB B OBITY M MPaKTHYECKOU

JIEATEILHOCTH YEJIOBEKA
Tema 3.3. OcHOBHOe coiep:KaHue 2 OK 01
Wnentudukanns | Teopernuyeckoe o0yyeHue 2 OK 02
HCOPraHM4CCKUX | PerieHre 3KCHCPUMEHTAIBHBIX 33a4 110 XMMHYECKHM CBOMCTBAM METAJJIOB W HEMETA/UIOB, IIO OK 04
BCIIECTB pAacrno3HaBaHUIO U MOJIYYEHHUIO COEAUHEHUI METAJUIOB U HEMETAJLIOB.

Nnentudukanuss HEOPraHUYECKUX BEIIECTB C HUCIOIb30BaHUEM HX (DU3UKO-XUMUYECKUX CBOMCTB, 2

XapaKTePHBIX KAUECTBEHHBIX peakiuii. KauecTBeHHBIE peakiuu Ha cynbdar-, KapOOHAT- U XJIOPHJI-

AHUOHBI, HA KATHOH aMMOHUSI
Pa3zneua 4. CTtpoeHue 1 CBOMCTBA OPraHUYEeCKHUX BelIECTB 14
Tema 4.1. OcHoBHOe coJep:kaHue 6 OK 01
Knaccudukanus, | Teopernueckoe o0y4yenue 2
CTpOCHHE 1 IlosiBneHne M pa3BUTHE OPTaHUYECKOW XUMHUH Kak Hayku. [Ipeamer oprannueckon xumuu. Mecto u
HOMEHKJIaTypa 3HAYE€HHE OPTraHMYECKOM XMMHUHU B CUCTEME €CTECTBEHHBIX HaYK.
OpraHUYECKUX XUMHYECKOE CTPOCHUE KaK TOPSIOK COSJUHEHUS aTOMOB B MOJIEKYJIE COTJIACHO WX BaJCHTHOCTH.
BEILIECTB OCHOBHBIE TOJOKEHUSI TEOPUHU XMUMHUYECKOT0 CTPOCHMSI OpraHuueckux coeamHenuii A.M. byrtneposa. 9

VYriepoaHslid CKeJIET OPraHUYEeCKOW MOJIEKYJbl. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XHWMHUUYECKOTO

CTpOeHHUsI MOJIeKyJ1. M3omMepust 1 U30MEPBI.

[TonsiTue o QyHkuMoHanbHON rpynmne. Panukan. IlpuHOunel KiacCU(pUKalMM  OPraHUYECKUX

coeMHeHNI. MexyHapogHasi HOMEHKJIaTypa ¥ IPUHLIUIIBI HOMEHKJIATYPhl OpPraHUYECKUX COCIMHEHUI.

I[IpakTnyeckue 3aHATHS 4

[TonsiTne 00 a30TcoAEpKANTUX COSTMHEHUSAX, OMOTOTUYECKH aKTUBHBIX BEIIECTBaX (YIJIEBOJAX, XKUPaAX,

Oenmkax ©  JAp.), BBICOKOMOJEKYJSIPHBIX COEAMHEHHSX (MOHOMEp, TOIUMEpP, CTPYKTYpHOE

3BeHO)HOMeHKIaTypa OpraHudecKux COeAMHEHUN OTIEIbHBIX KJIACCOB (HACHIIIICHHBIC, HEHACKHIIIICHHBIC 4

U apOMaTUYEeCKHE YIJIEBOJOPO/Ibl, CIIUPTHI, (PEHOIBI, alIbJETH/IbI, KEeTOHBI, KAPOOHOBBIE KUCIOTHI U JIp.)
CocTaBJIeHHE TOJIHBIX U COKPAIEHHBIX CTPYKTYPHBIX (DOpMYyJI OpPraHHYeCKHX BEUIECTB OTIEJIbHBIX




KJIACCOB, HCIOJB3Ysl WX HA3BaHUS IO CHCTEMATHMYECKOW M TPHBHAJIBHONH HOMEHKIJIAType (ITHJICH,
ameTwieH, rmiepuH, ¢eHon, Qopmanbaerna, ykcycHas KHCIOTa, TIMIUH). PacueTsl mpocteiimieit
(bopMyIIB OpraHMYECKON MOJIEKYJIbI, HCXOJSl M3 SJIEMEHTHOTO cocTaBa (B %)

Tema 4.2.
CsoiicTBa
OpraHUYECKUX
COETUHEHUN

OcHOBHOe coiep:KaHue

TeopeTI/meCKoe oﬁyqe}me

OU3UKO-XMMUYECKHE CBOWCTBA OPraHMYECKUX COCJMHEHUN OTHENbHBIX KJIACCOB (OCOOCHHOCTH
KJaccu(pUKaluy 1 HOMEHKIIATYpbl BHYTPH KJlacca; TOMOJIOIMUYECKUH psit v o01uas popmyiia; H30MepHUs;
¢du3nUeckre CBOMCTBA; XUMHUYECKHE CBOMCTBA; CIIOCOOBI OTYUYCHHUS):

— IpenenbHble YIIeBOAOPOAbI (AIKaHbl U IMKJIOANKaHbl). ['OpeHne MeraHa Kak OJMH M3 OCHOBHBIX
HCTOYHUKOB TEIUIA B IPOMBILUIEHHOCTH U ObITy. CBOMCTBA IPUPOIHBIX YIIEBOAOPOAOB, HAX0XK/ICHUE B
IIPUPOJIE U IPUMEHEHHUE AJIKAHOB;

— HemnpezenbHblE (aJKEHbl, AJIKUHBI W aJKaJWeHbl) M apoMaTHyecKue yrieBojaopoisl. ['opeHue
aleTUJICHA KaK MICTOYHUK BBICOKOTEMIIEPATYPHOTI'O IIJIAMEHU IS CBAPKU U PE3KH METAJIIIOB

— KUCIJIOPOJICOJepKALIIE COETUHEHNUS (CIIUPThI U (PEHOIIbI, KAPOOHOBBIE KUCIOTHI U 3(UPBI, AJIbIETUAbI
Y KETOHBI, JKUPBI, yriieBobl). [IpakTuyeckoe npuMeHEeHUE STHIICHIJIMKOJS, [IHLEpUHa, (heHoa.
[Tpumenenue Gpopmanbpaeruia, aneTaabAeruia, yKCyCHOM KHCI0Thl. MblIa KaK COJIM BBICIINX
KapOOHOBBIX KHCJIOT. MoroIIKe CBOHCTBA MbljIa

HpaKTuqecm[e 3aHATHSA

— a30TcofepKallie CoOeAUHEHHs (AMUHBI U aMHUHOKUCIIOTHI, OeNkH). BhICOKOMOIEKYIsIpHbIE COeTMHEHUS
(cuHTeTHYECKME W OWOJIOTHYECKH-aKTHBHBIE). MoOHOMEp, TMOJUMEp, CTPYKTYpHOE  3BEHO.
[Tonumepusanus 3TuIeHa Kak OCHOBHOE HallPaBJIEHUE €r0 UCI0JIb30BaHUSI.

['eneTndeckas CBsI3b MEX Iy KJIaCCaMU OPTaHUYECKUX coeTMHeHNI CBOMCTBA OPraHUYECKUX COCTMHEHUM
OTJIETbHBIX KIIACCOB (TPUBUATbHAS U MEXKAYHAPOAHAs] HOMEHKIIaTypa, XUMHUYECKHE CBOMCTBA, CIIOCOOBI
MOJTy4€HUs1): TIpesiebHble (AJIKaHbl U LIUKJIOAJIKaHbI), HETIpeAebHbIE (aJIKEHBI, AIKUHbI U aJIKaJUEHbI) U
apoOMaTUYECKHE YTIEBOJOPOAbI, COUPTHI U (HEHOIBI, KapOOHOBBIE KUCIOTHI M A(UPHI, albIACTUIBl H
KETOHBI, aMMHBl M aMUHOKHUCIIOTBI, BBICOKOMOJIEKYJISIPHbIE COEIMHEHUs. 3aJaHus Ha COCTaBJICHHE
YpaBHEHUN XMMHUYECKHX PEAKIM C ydyacTUEM OPraHMYECKUX BEIIECTB HAa OCHOBAaHMU HUX COCTaBa U
CTPOEHUS

OK 01
OK 02
OK 04

Tema 4.3.
WNnentudukarus

OcHoBHOe coaep:xaHue

Teopernueckoe o0yueHue

OK 01
OK 02




OpPraHUYECKUX Buoopranmueckue coenunenus. llpumenenune u Ouojormuyeckas poib yriaeBogoB. OxucieHue OK 04
BEILIECTB, UX yIJIEBOJOB — MCTOYHHK SHEPTUH JKUBBIX OpraHu3smMoB. OOlacTH NpPUMEHEHHS aMHHOKHCIOT.
3HAYEHHUE U [TpeBpamenust 6enkoB nuim B opranusme. buonornyeckue Gpynkiun 6enxo. buonornveckue pyHkmm
IpUMEHEHHE B XHpOB. Posib Oprannveckoil XMMHUH B pEIICHUH MPOOJIeM MHUIIEBOI 0€30MacCHOCTH
OBITOBOM 1 Posnp opranuueckold XUMHHM B pEIICHHH NPOOJIEM SHEPreTHYecKod Oe30MacHOCTH, B Pa3BUTHH
MPOM3BOACTBEHHOW | MEIUIMHBI, CO3/IaHUN HOBBIX MAaTE€PHUAJIOB, HOBBIX HCTOYHUKOB SHEPTHHU (aJIbTEPHATHBHBIC HCTOUYHUKH
JeSATeIbHOCTH sHeprun). OnacHOCTh BO3/ACHCTBHS Ha )KUBbIE OPraHU3Mbl OPTAHUYECKUX BEIIECTB OT/EIIbHBIX KJIACCOB
YeJIoBeKa (yrieBonopoabl, CIUpTh, (DEHOJIBI, XJIOPOPraHHMYECKHE IMPOU3BOJHBIC, aJbJICTUABI M Ap.), CMBICIT
1OKa3aTeJs MPeeIbHO TOMYyCTUMON KOHIIEHTPAIH
Paznen 5. KuneTrnueckue 1 TepMOAMHAMHYECKHE 3aKOHOMEPHOCTH NMPOTEKAHUS XUMHUYECKUX PeaKIuii
Tema 5.1. OcHOBHOe co/iep:KaHue OK 01
Ckopoctb Teoperuueckoe o0yueHue OK 02
XUMIHCCKHIX CKOpOCTh peakiyu, €€ 3aBUCHUMOCTh OT PAa3IUYHBIX (PaKTOPOB: MPHPOIBI PEArHPYIOIINX BEIIECTB,
PCAKLIHMH. KOHLIEHTPALMK PEarupylonux BEIIECTB, TEMIEpaTypbl M IUIOMIAAM DPEAKIHOHHOW ITOBEPXHOCTH.
XHUMUIecKoe TernoBblie 3 (HEKTh XUMUYECKUX peakIuii. DK30- U SHAOTEPMUUECKUE PEaKIUH.
paBHOBECHE OGpaTuMOCTh peakiuii. XUMUYIECKOE PABHOBECHE U €10 CMEILEHHE MO IEHCTBUEM Pa3INYHbIX (PAKTOPOB
(KOHIIEHTpaIMs pEeareHTOB WM TPOAYKTOB pPEaKIHMH, JIaBlICHHE, TEeMIeparypa) s CO3/IaHus
ONTUMAJIBHBIX YCIIOBHM MPpOTeKaHHs XMMUYecKuX npoueccoB. [punmmn Jle-IlaTtense
IIpakTHYeckne 3aHATHA OK 01
PemieHre NpakTHKO-OPUEHTHPOBAHHBIX 3aJaHMi Ha aHaiu3 (HAKTOPOB, BIMAIONIMX HA W3MEHEHHE OK 02
CKOPOCTH XMMHUYECKOM Peakllny, B T.4. C TO3ULUI SKOJIOTHYECKHU 11e1eCO00Pa3HOro MOBEACHUS B OBITY U
TPYAOBOH JESITETHHOCTH B IIEIISIX COXPAHEHHSI CBOETO 3JI0POBBSI U OKPY’KaIOIIeH TPUPOIHOMN CPEIBL.
Pemienne npakTHKO-OPUEHTHPOBAHHBIX 3aJaHUi Ha mnpuMmeHeHue mpuHuuna Jle-Ilatense s
HAXOXXJCHUS HAINPaBICHUS CMEIICHHUsI DPABHOBECHS XWMHYECKOW pEaKIWu W aHaimu3 (aKTOpOB,
BIIMSIOIIMX HA CMEIIEHUE XUMHUYECKOTO PABHOBECHS
Paspeu 6. PacrBOpbI
Tema 6.1. OcHoBHOe coaep:xaHue OK 01
Tousue o IpakTuyecKne 3aHATHS OK 02
pacTBOpax OK 07

PactBopenne kak ¢uzuKo-XxuMHUECKHil mporecc. PactBopsl. CrocoObl MPUTOTOBICHUS PACTBOPOB.
PactBopuMocTs. MaccoBas 105151 pacTBopeHHOT0 BeriecTBa. CMbICI ITOKa3aTelis IpeaebHO 10y CTUMOM
KOHI[EHTPAIIMU M €T0 UCIIOJIb30BAHNE B OIIEHKE dKOJOTHYECKON OE30IMaCHOCTH.




[TpaBuiia 3KOJIOTMYECKU L€1€CO00pa3HOro IMOBEACHUS B OBITY U TPYJAOBOW JESATENBHOCTH B LEJAX
COXPAHEHHUsI CBOETO 3/I0POBbs U OKPY’KAIOLIEH MPUPOJHOU CPENbl; ONACHOCTh BO3ACHCTBUS HA JKUBBIC
OpraHu3Mbl OIIPENEIICHHBIX BelleCTB. PellleHne NMpakTUKO-OPUEHTHUPOBAHHBIX PACUYETHBIX 3aJaHUN Ha
PAacTBOPBI, UCIIOJIb3YeMble B OBITOBON M MPOU3BOACTBEHHOMN AEATEIbHOCTH YEJIOBEKa

Ilpogheccuonanvno-opuenmuposannoe cooeprcanue

Pazgen 7.

Xumus B 6]:[Ty H HpOI/I3B0}ICTBeHHOﬁ ACATCJIbHOCTH Y€JI0BCKA

Tema 7.1.

Xumus B ObITY U
IIPOM3BOACTBEHHON
JeSATeIbHOCTH
YeJIoBeKa

OcHoBHOE CoAEpKaHuEC

TeopeaneCKoe oﬁyqelme

Hogeliime 1ocTXeHUs: XMMUYECKON HAyKU U XMMHUYECKON TeXHoJoruu. Ponb xumun B obecriedeHnn
HKOJIOTMYECKOH, SHEPreTUYEeCKON 1 MUIIEeBOM 0€30aCHOCTH, pa3BUTUM MeauIMHbIL. [IpaBuia nmoucka u
aHamu3a XUMHMYeCKOW HMHGQOpManMM U3 pa3IM4YHbIX HMCTOYHUKOB (HayyHas U YydeOHO-HayyHas
JUTEpaTypa, CPEeJICTBA MAaccOBOM nHpopMmaimu, cetb MHTEpHET)

HpaKaneCRue 3aHATHSA

[Torick u aHanM3 KEMCOB O MPUMEHEHWU XMMHUYECKUX BEUIECTB U TEXHOJIOTHH C y4eToM OyayImiei
npoecCHOHANIBHOM ~ NEATENbHOCTH [0  TEMaM:  Ba)KHEWIIME  CTPOMTENbHBIE  MaTepHallbl,
KOHCTPYKLIMOHHBIE MaTe€pHallbl, KpPAacKH, CTEKJIO, KEepaMHKa, MaTepuanbl s DIIEKTPOHMKH,
HaHOMAaTepHalibl, TEKCTWJIbHbIE BOJIOKHA, HCTOYHUKHM DHEPIMM, OPraHMYECKHME U MHHEpaJbHbIE
y1oOpeHus, JIeKapCTBEHHbIE BEILIECTBA, OBITOBAsI XUMHUSI.

3amuTa: IlpencraBienue pe3yabTaToB pelieHus: KeHcoB B popMe MUHH-JIOKJIA A C Ipe3eHTaluei

OK 01
OK 02
OK 04
OK 07

HpOMe)KyTO‘-lHaﬂ arrecranud 1o IMCMIlIJInHEe (3aqu)

Bcero

54




3. YCJIOBHUA PEAJIN3AIIMA OBIIIEOBPA3OBATEJBHOM JUCIUILIMHBI
3.1. TpeOoBaHMsA K MMHHUMAJIBHOMY MaTEePHAJBHO-TEXHHYECKOMY 00ecneYeHH IO
Peanu3zanus o6meo06pa3oBaTeabHON AUCHUILIMHBI TpeOyeT HaI4us y4eOHOro KabMHeTa XUMUH.
O6opynoBanue yueOHOTo KaOMHeTa:

- IOCAJI0YHbIE MECTA 10 KOJIMUYECTBY O0YUarOIUXCS;

- pabouee MecTO IpenogaBaTes;

- KOMIUIEKT Y4eOHO — METOUYECKON JOKYMEHTaLUY;

- KOMIUIEKT Y4eOHO — HarJIsAHbIX TIOCOOUIA;

- CTEH/Ibl CO CMEHHBIM HH(OPMALIMOHHBIM MaTEpUAIIOM;

- CTCH/bI CO CIIPaBOYHBIM MAaTCPpUATIOM;

- KOMIUIEKT Y4eOHUKOB.

TexHuueckue cpeacTBa 00yUYeHHUS:

- KOMIIBIOTEP C JIMIIEH3MOHHBIM MMPOTPAMMHBIM 00€CTIeUeHUEM, UMEIOIINM BhIX0/ B IHTEpHET;
- MyJIbTUME/IUA IPOCKTOP;

- IPUHTED;

- IPOrpaMMHOE o0ecreueHne o0ero u NpodeccnoHanTbHOr0 Ha3HAUCHUSI.

3.2. UndopmannoHHoe odecriedeHne 00yueHust
Jlnist peanu3anuy mporpaMmbl OMOIMOTEYHBIN (OHA 00pa30BaTENBHON OpraHU3alud UMEET

MIEYATHBIC U/WIJIH JIEKTPOHHBIE 00pa30BaTEIIbHBIC U HHPOPMAIIMOHHBIC PECYPChI, PEKOMEHIOBAaHHBIE
JUTSL UCTIOJIB30BaHUS B 00pa30BaTEIbHOM IPOLIECCe, HE CTapIIe MATH JIET ¢ MOMEHTA U3JaHHUS.

Ilepeyennb yuebHbIX U3nanuid, IHTEepHET-pecypcoB, TOMOTHUTEILHON JTUTEPATY P
OcHOBHBIC HCTOYHHUKH:

[Nabpuensan O.C. Xumus. 11 knacc. ba3oBblif ypoBeHb: yueOHUK M.: [Ipoda, 2018
INabpuensn O.C. Xumus. 10 knacc. ba3oBblif ypoBeHb: yueOHUK M.: [Ipoda, 2019
Epemun B.B. Xumus: yriay6nennsiit yposens: 11 knacce: yuebnuk  M.: [Ipoda, 2020
I"abpuensu O.C., JIpicoBa I'.I'. Xumus B Tecrax, 3aayax U ynpaxHEHUIX M.:  [poda,
2014 (momymeHo K ucrnonb3oBaHuto Ha 3aceganuu [111K)

PN E

JlonoTHUTEeIbHBbIC HCTOYHUKH:
["abpuensn O.C. Xumus B TecTax, 3agadax 1 ynpaxsenusx, M.: UL «Akanemus», 2014



4. KOHTPOJIb 1 OHEHKA PE3YJ/JIbTATOB OCBOEHUSI
OBIIEOBPA30OBATEJIBHOU JNCIHUIIJIMHBI

THNbI OLEeHOYHbIX

Ne | OK/IK | Moayas/Pa3znen/Tema Pe3yabTar 00y4yenus .
MeponpUsITHIH
| | OcHOBHOE coepkaHme
1 Pasnea 1. OcHoBbI Popmymposars
0a30Bble MOHATHS U
CTPOEHHUs BellecTBa
3aKOHbI XUMHH
1.1 [ OK 01 CtpoeHne aTOMOB Cocransarb xumudeckue |[1. Tect «CTpoeHue aToMoB
XUMUYECKUX DJIEMEHTOB |(POPMYJIBI COEIMHEHHH B |XUMHUYECKHUX JIEMEHTOB U
Y TIPUPOJIa XUMHYECKOW |COOTBETCTBUU CO IPUPOJIA XUMHUIECKOUN CBSIZH.
CBSI3U CTETMIEHBIO OKUCIICHUS 2. 3afga4u Ha COCTaBJICHUE
XUMUYECKHUX AJIEMEHTOB, |XMMHUYECKHX (popmyI
MCXOJIA U3 BAJICHTHOCTU U |IBYXaTOMHBIX COETUHEHUN
IEKTPOOTPHUIATETLHOCTH |(OKCHIIOB, CYJIb(PHUIOB,
TUAPUJIOB U T.I1.).
3. 3agaHus Ha UCTIOJIL30BAHUE
XUMUYECKOH CUMBOJIMKU U
Ha3BaHUU COCTUHEHUH 110
HOMEHKJIaType
MEXTyHapOJHOTO COI03a
TEOPETUYECKOUN 1
MPUKJIAJIHON XUMHUHU U
TPUBUAIBHBIX HA3BAHUU JJISI
COCTaBJICHUS] XUMHUYECKUX
(hopMyI1 TBYXaTOMHBIX
coeuHEeHUH (OKCUIOB,
Cynb(hUI0B, THAPUIOB U T.I1.)
U IPYyTUX HEOPTaHMUECKHUX
COEIMHEHNH OTIEIBHBIX
KJIaCCOB
1.2 | OKO01 |I[lepmomuueckuii 3aK0oH 1| XapaKkTepru30BaTh 1. Tect «Metamnuueckue /
OK 02 |rabmuma JI.W. XHMHYECKHE DJICMCHTHI B |HEMETAJUIMUYECKHE CBOMCTBA,
Menneneena COOTBETCTBHUU C UX 3JIEKTPOOTPHUIIATEIHFHOCTD U

MOJIO)KEHHUEM B
MIEPUOIUYECKON CUCTEME
XUMHUYECKHUX IJIEMEHTOB
JI.1. MenaeneeBa

CPOJICTBO K BJIEKTPOHY
XUMHUYECKUX HIIEMEHTOB B
COOTBETCTBHE C UX
3JIEKTPOHHBIM CTPOCHUEM U
MOJIOKEHUEM B
MIEPUOIUYECKON CHCTEME
XUMHUYECKHX dyiemenToB J[. 1.
Menneneenay.

2. IlpakTyeckue 3alaHus Ha
YCTaHOBJICHUE CBSI3U MEXY




OK/IIK

Monyas/Pa3znen/Tema

Pe3yabTar 00y4yeHus

THunsl 0oLeHOYHBIX
Meponpus THIA

CTPOEHHEM aTOMOB
XMMHMYECKHX 3JIEMEHTOB U
NEPUOANYECKUM N3MEHEHUEM
CBOMCTB XUMHUYECKHX
JJIEMEHTOB U UX COCIUHECHUM
B COOTBETCTBUHU C
nosnoxxenueM Ilepuonnueckon
CUCTEME.

3. IlpakTuko-
OpPUEHTUPOBAaHHBIC
TEOPETUYECKHE 3alaHus Ha
XapaKTepU3aLUI0
XMMHYECKHX DJIEMEHTOB:
«Mertannmuyeckue /
HeMeTaIJIndecKe CBOMCTBA,
ANEKTPOOTPHULIATENLHOCTD U
CPOJACTBO K AJIEKTPOHY
XMMHYECKHX DJIEMEHTOB B
COOTBETCTBUE C UX
JJIEKTPOHHBIM CTPOEHUEM U
II0JIO’KEHUEM B
NEPUOINYECKON CUCTEME
XUMHYECKHUX 3JIEMEHTOB

J.1. MenneneeBa»

Pa3zgea 2. Xummnueckue
peakuuu

XapakTepu3oBaTh THIIbI
XHMHUYECKHUX peakumnid

2.1

OK 01
OK 04

TUIBl XUMHYECKUX
peakuuii

CocraBnsiTh peakuuu
COCIMHEHUS, pa3JIoKEHUS,
oOMeHa, 3aMeIlCHHS,
OKHCJIUTEIBHO-
BOCCTaHOBUTEIIbHBIC
peakiuu

1. 3agaun Ha cocTaBleHUE
YPABHEHUH PEAKLIUN:

— COeJMHEHMsI, 3aMeIleHuS,
pas3noxeHus, 0OMeHa;

— OKHUCIIUTENBHO-
BOCCTAaHOBUTEIHHBIX pEaKIIi
C UCTIOJIb30BAaHUEM METOIa
3JIEKTPOHHOTO OajaHca.

2. 3aaun Ha pacyeT MacChl
BEILECTBA WJIH 00bEMA

ra3oB 10 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce
i 00bEMY OHOTO U3
YYaCTBYIOIINX B PEAKIIHH
BEILECTB; PACYETHI




OK/IIK

Monyas/Pa3znen/Tema

Pe3yabTar 00y4yeHus

THunbl 0LEeHOYHBIX
Meponpus THIA

Macchl (00bEMa, KOIHYecTBa
BEIIIECTBA) MPOJTYKTOB
PEaKIu, €CITU OHO U3
BEIIIECTB MMEET MPUMECH

2.2

DICKTPOIUTHYCCKAS
IUCCOLMANXS 1 UOHHBII
o0OmeH

CocTaBisTh ypaBHEHHUS
XUMHUYECKHUX PEaKINH
HMOHHOT'O OOMEHa C
y4acTueM
HEOpPraHUUYECKUX BEILECTB

1. 3amaHust Ha COCTaBJICHUE
MOJIEKYJIIPHBIX U HOHHBIX
peaKIuii ¢ y4aCTHEM KHUCIIOT,
OCHOBaHUI U COJICH,
YCTaHOBJICHUE U3MEHECHHUS
KHUCJIOTHOCTH CPEJIbI

Pasznen 3. Ctpoenue u
CBOMCTBA
HEOpPraHu4ecKux
BellleCTB

HccaenoBarb cTpoeHue U
CBONCTBA
HEOPraHM4eCKUX
BeLIECTB

3.1

OK 01

Knaccudukanms,
HOMEHKJIATypa U
CTPOCHHE
HEOPraHMYECKUX
BEIIIECTB

Knaccudumnuposatsb
HEOpraHUYECKUe
BEIIECTBAa B COOTBETCTBUU
C UX CTPOEHUEM

1. Tect «Homenknatypa u
Ha3BaHUE HEOPTraHUYECKUX
BELLECTB UCXOJIS U3 UX
XUMHUYECKON (HOpMYIIbI TN
COCTABJICHUE XUMHYECKOU
(bopMyIIBI UCXOIS U3
Ha3BaHUS BEIECTBA 110
MEXKIYHAPOIHON WU
TPUBHAIIBHON
HOMEHKJIaType».

2. 3ajaum Ha pacuer
MacCcOBOH 01 (Macchl)
XMMHYECKOIO DJIEMEHTA
(coenuHeHUs1) B MOJIEKYJIE
(cmecn).

3. lIpakTuyeckue 3agaHus 1Mo
KJIaCCU(PUKALIHH,
HOMEHKJIaType U XUMUYECKUM
(hopMyiaM HEOPraHHUECKHUX
BELIECTB Pa3JINYHbIX KJIACCOB.
4. IlpakTyeckue 3alanus Ha
OnpeAeIeHue XUMUYECKON
AKTUBHOCTH BEILIECTB B
3aBUCHUMOCTH BUAA
XUMUYECKON CBS3U U TUIA
KPUCTAJUTMYECKOMN pelIeTKu

3.2

OK 01
OK 02

Dduznko-xuMuuecKue
CBOMCTBA

VYcra"naBiuBaTh
3aBHUCHUMOCTh (PU3UKO-

1. Tect «OcobeHHOCTH
XUMHUYECKUX CBOMCTB




THunsl 0oLeHOYHBIX

Ne | OK/TIK | Monyas/Pa3znen/Tema |  Pe3yabrat 00y4eHust .
MeponpusATHii
HEOPTraHNYeCKUX XMUMHUYECKHX CBOMCTB OKCH/JIOB, KHCJIOT, OCHOBaHHIA,
BEILIECTB HEOPraHNYECKUX BEUIeCTB |aM(pOTEPHBIX THAPOKCUIOB U
OT CTPOCHHUS aTOMOB U coeiy.
MOJIEKYJI, a TaKoKe TUNa  |2. 3a7aHus Ha COCTABJICHHUE
KPHCTAJUINYECKON yYpaBHEHHH XUMHUYECKHX
peLIeTKH PEaKIyii ¢ y4acTHEM MTPOCTHIX
U CJIO’KHBIX HEOPTaHUYECKUX
BEIIIECTB: OKCHUJIOB METAJLIOB,
HEMETAJJIOB U aM(OTEPHBIX
3JIEMEHTOB; HEOPTaHUYECKUX
KUCIIOT, OCHOBAaHUH 1
amM(OTepHBIX TUAPOKCHUIOB,
HEOPraHUYECKHUX COJICH,
XapaKTePU3YIOMINX UX
CBOICTBa U CIIOCOOBI
MOy YCHUS.
3. IIpaxTuko-
OpPHEHTHPOBAaHHBIC
TEOpeTHYECKHE 3a/1aHHs Ha
CBOMCTBa M MOJy4YEHUE
HEOPraHUYECKHX BEUICCTB
3.3 | OK 01 WNnentuduxarus HUccnenosats 1. [IpakTuxo-
OK 02 |HeopraHMyecKux KayeCTBEHHBIE pEaKIMM  |OpPUEHTHPOBAHHBIE 3aaHUS
OK 04 BEIIECTB HEOPTraHUYECKHUX BEIIECTB |10 COCTABJIICHUIO XUMHUYECKUX
peakuil ¢ yyacTueM
HEOPTaHUYECKUX BEIIECTB,
WCTIONB3YEMBIX JUIS UX
UACHTU(DUKAITIH.
4 Pasnen 4. Ctpoenue u |HMccienoBath cTpoeHue u
CBOIICTBA CBOICTBA OPraHHYeCKHUX
OpraHH4YecKuX BelleCTB
BellleCTB
41 | OK01 |Knaccudukanus, Knaccugunuponartsb 1. 3anaHus Ha cocTaBIEHUE
CTpOEHUE U OpraHMYecKre BEIeCTBa B [Ha3BaHUN OPTaHUYECKUX
HOMEHKJIaTypa COOTBETCTBHUH C UX COEJMHEHUH 10 TPUBHAIBHON

OpPraHn4€CKuUX BCIICCTB

CTPOCHUEM

WY MEXITYHAapOIHON
CHUCTEMAaTHUECKOH
HOMEHKJIaType.

2. 3agaHusa Ha COCTaBJIEHUE
MOJTHBIX U COKPAILIEHHBIX
CTPYKTYPHBIX (hOpMYyIT
OpraHUYECKUX BELIECTB




OK/IIK

Monyas/Pa3znen/Tema

Pe3yabTar 00y4yeHus

THunsl 0oLeHOYHBIX
Meponpus THIA

OTACIBHBIX KJIACCOB.

3. 3ajauun Ha onpeeIeHue
npocreimen GopmyIibl
OpPraHUYECKON MOJICKYJIbI,
WCXO/JIS U3 DJIEMEHTHOTO
cocraBa (B %)

4.2

OK 01
OK 02
OK 04

CBolicTBa OpraHUYECKUX
COeIMHEHUN

YcranaBiauBaTh
3aBUCUMOCTH (DU3HKO-
XMMHYECKHUX CBOICTB
OpraHUYECKHUX BEIIECTB OT
CTPOECHHS MOJIEKYJI

1. 3agaHus Ha COCTABIICHUE
YpaBHEHUN XUMUYCCKUX
peakiuii ¢ yyactueM
OpPraHUYECKUX BEIISCTB Ha
OCHOBAHMH UX COCTaBa U
CTPOCHHUS.

2. 3aaHus Ha COCTABJICHHC
YpaBHCHUN XHMHUYECKUX
peakuui, WITIOCTPUPYIOIINX
XHUMHYCCKHE CBOMCTBA C
y4€TOM MEXaHHU3MOB
MPOTEKAHUS JaHHBIX PEAKIIUN
Y TCHETUYECKOH CBSI3H
OpPTaHUYECKUX BEIIECTB
Pa3HBIX KJIACCOB.

3. PacueTHEbIe 3aa41 1O
YPaBHEHUSIM PEAKIUN C
y9acTUEM OPTaHUYCCKUX
BEILIECTB.

4.3

OK 01
OK 02
OK 04

Nnentuduxanus
OpraHUYECKUX BELIECTB,
HX 3HAYCHUE U
MIPUMEHEHHE B OBITOBOMA
Y MIPOU3BOJICTBEHHOMN
JeITEIbHOCTH YeJIoBeKa

Hccnenosath
KaueCTBEHHbIE PEaKLIUU
OpraHUYECKUX
COE€IUHEHUH OTACIBbHBIX
KJ1aCCOB

1.IIpakTuko-
OpPUEHTUPOBAHHBIE 3aJaHUS
10 COCTABJICHUIO XMMHYECKHUX
peakuuil ¢ yqyacTueM
OpPraHMYECKUX BEILECTB, B T.4.
WCIIOJIb3YEMBIX IS UX
UICHTU(PUKAIUHU B OBITY U
MIPOMBIIIIJIEHHOCTH.

Paznen 5.
Kunernueckune u
TePMOAUHAMUYECKUE
3aKOHOMEPHOCTH
NPOTeKAHUSA
XUMHYECKHX peaKIui

Xapakrepu3oBarhb
BJ/IMAAHUE PA3JINIHBIX
¢paxrTopoB Ha
pPaBHOBeCHE U CKOPOCTh
XHMHYECKHUX pPeaKuui




THunsl 0oLeHOYHBIX

Ne | OK/TIK | Monyas/Pa3znen/Tema |  Pe3yabrat 00y4eHust .
MeponpusiTHi
5.1 | OK 01 CkopocTh XUMHUECKUX | XapaKTepu30BaTh [IpakTHKO-OpUEHTUPOBAHHBIE
OK 02 peakuuii. XuMHUYECKOe |BIMSAHHUE KOHIICHTpPAlMM |TEOPETUYECKHUE 3aaHus Ha
paBHOBeECHE pearupyromux BelecTB U |aHanu3 (GaKkTOpOB, BIUSIOMIUX
TEMIIEPaTypbl HA CKOPOCTH |HA U3MEHEHUE CKOPOCTHU
XUMHUYECKHUX PEeaKIIii XUMHYECKON peaKItu.
XapakTepus3oBaTh [IpakTHKO-OpUEHTUPOBAHHBIE
BIIMSIHUE U3MEHEHUS 3a/1aHKs HA IPUMEHEHUE
KOHIIEHTpalUuu BeulecTs, |npuHuumna Jle-IllaTense nus
pEeaKIK CpeIbl U HaXO0JICHUS HAIPABIICHUS
TEeMIIEpaTyphl Ha CMEILIEHUs] PaBHOBECHS
CMEIIIeHNEe XUMUUYECKOTO |XMMHUYECKOM peakiuu u
paBHOBECHS aHau3 (aKTOpPOB, BIUSIOLIUX
Ha CMEIEHUE XUMUYECKOTO
paBHOBECHs
6 HccaenoBaTs HCTHHHBIE
Pa3nen 6. PacTBopsl PacTBOPHI € 32JaHHBIMH
XapaKkTepucCTUKAMH
6.1 | OK 01 [Tonsitue o pactBopax  |Pasnuyars UCTUHHBIE 1. 3agaun Ha IPUTOTOBIICHUE
OK 02 pacTBOpPHI pacTBOpPOB.
2. IlpakTuko-
OPUEHTUPOBAHHBIE PACUETHHIE
3a/1aHMs Ha TUCTIEPCHBIE
CUCTEMBI, UCTIOJIb3YEMBIE B
OBITOBOM 1
MPOU3BOACTBEHHOMN
JeSTeTLHOCTH YelIOBEKa
Il | IlpodeccnoHa/ILHO-OPHEHTHPOBAHHOE CO/IeP:KaAHUE
7 Pazgea 7. OuenuBartp nociaeaAcTBys |3ammura Keica (¢ y4eTom
Xumus B ObITY U OBITOBON U Oyayuei
NMPOM3BOACTBEHHOI NMPOU3BOACTBEHHOI npogeccHoHATbHOM
AesiTeIbHOCTH NesiTeIbHOCTH YeJI0BeKa |1esiTeJIbHOCTH)
yeJji0BeKa ¢ MO3UIM I
IKOJIOTHYECKOM
Oe3onacHoCTH

OK 01
OK 02
OK 04
OK 07

Xumus B ObITY U
MIPOU3BO/ICTBEHHOMN
NesITebHOCTH YeJIOBEKa

O11eHUBAaTh MMOCIEICTBUSA
OBITOBOM U
MIPOU3BOJCTBEHHOMN
JIeSITEILHOCTH YEJI0BEKa C
MMO3HUIUM DKOJIOTHUECKOM
0e30macHOCTH

Keiic (c yuerom Oymymieit
npodeccroHanbHOM
JeATETbHOCTH)
Bo3MoxHBIE TEMBI KEHCOB:
1. Ilorennenue kiumara u
BBICBOOOK/IEHHE Ta30BBIX
THUAPATOB CO THA OKEaHa.




OK/IIK

Monyas/Pa3znen/Tema

Pe3yabTar 00y4yeHus

THunbl 0LEeHOYHBIX
Meponpus THIA

2. Bynyimue marepuaibl s
aBHa-, MalIdHO- U
pUOOPOCTPOCHUS.

3. HoBble matepuanbl 4jist
COJIHEUHBIX OaTapei.

4. JlekapcTBa Ha OCHOBE
pacTUTENBHBIX MIPENapaToB




