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1. OBIIASI XAPAKTEPUCTHKA PABOYEM ITPOT'PAMMBI
OBIIEOBPA30OBATEJIbHOU JUCHUIIVIMHDbI « XUMMWSA»

1.1. MecTO IMCUMILUIMHBI B CTPYKTYpPe OCHOBHOW NmpodeccCHOHATBHOH 00pa3oBaTe/bLHOI
NPOrpaMmblI

OOmeoOpa3zoBarenbHas JUCHUILIMHA «XUMHs» H3ydaeTcss Ha 0a30BOM ypOBHE B
00111e00pa30BaTEIbBHOM IHKJIE y4eOHOro TUTaHa OCHOBHOM NpOo(eCcCHOHAIbHON 00pa3oBaTebHON
IpoTrpaMMbl  YKPYITHEHHBIX TpyHN creunuanbHoctedl / mpodeccuii: 05.00.00, 07.00.00, 08.00.00,
09.00.00, 10.00.00, 11.00.00, 12.00.00, 13.00.00, 14.00.00, 15.00.00, 23.00.00, 24.00.00, 25.00.00,
26.00.00, 27.00.00, 38.00.00, 39.00.00, 40.00.00, 42.00.00, 44.00.00, 46.00.00, 49.00.00, 50.00.00,
51.00.00, 52.00.00, 55.00.00.

Tpyn0eMKOCTh JUCIUIUTMHBI «XUMUS» Ha 6a30BOM YPOBHE COCTaBIIsAET 72 4aca, U3 KOTOPhIX 64
yaca — 0a30BBI MOIYJb (6 pa3nenoB) U 8 4acoB — mpHKIaaHOW MOAyb (1 paszmen), BKIIOUAIOIIHA
NPaKTUKO-OPUEHTHPOBAHHOE COJICPKAHNE KOHKPETHOHN MPpo(ecCHu Wi CenuaIbHOCTH.

[TpuknagHOit MOY/IH BKJIIOYACT OAMH pa3fen. Pazmen 7 «XumMus B ObITY M TPOU3BOIACTBEHHON
JeSITETIHHOCTH YEIIOBEKay Pean3yeTcs s BceX MpogeccHii/crenaabHOCTe Ha MaTepHase Kecos,
CBSI3aHHBIX C IKOJIOTUYECKOM 0€30MaCHOCTHIO M OLIEHKOH MOCIIEICTBUI OBITOBOM U MPOU3BOICTBEHHOM
JEeSITeILHOCTH, TI0 OTPACIsIM OyAayIiel mpogecCnOHaIbHOMN e TeTbHOCTH 00yJatoIIXCsl.

[Tepuon oOydeHus u pacpeesieHrue o ceMecTpaM onpeenser oopazoBaTelbHas OpraHU3aIus
CaMOCTOSITENIFHO, C YYEeTOM JIOTHKH (OPMHUPOBAaHUS TPEAMETHBIX pPE3ylbTaToOB, OOMMX W
npo(ecCHOHANBHBIX  KOMIIETEHIMM, MEXIPEAMETHBIX CBsI3ed € JOPYITMMH  JUCUUIUIMHAMHU
00m1e00pa3oBaTeabrHOro U 00IIeTPOEeCCHOHATHFHOTO IUKIIOB YIeOHOTO IUIaHa.

1.2. Henu u ni1aHupyemMble pe3yJbTAaThl 0CBOCHHS THCIIUILIHHBI

1.2.1. leau v 3a1a4u AUCUUNJIMHBI

dopMuUpOBaHUE y CTYIEHTOB MPEACTABICHUS O XUMHUYECKOW COCTaBISIONIEH €CTeCTBEHHO-
HAay4YHOW KapTUHBI MHUpA KAaK OCHOBBI NMPUHSTHS PEIICHWNA B KU3HCHHBIX U IMPOU3BOICTBEHHBIX
CUTYaIUsX, OTBETCTBEHHOT'O MTOBEICHUS B IPUPOJHOM cpefie.

3agauyu AUCHMILIMHBI:

1) chopmupoBaTh NMOHMMAaHHE 3aKOHOMEPHOCTEH MNPOTEKaHUsS XUMHUYECKHX IPOIIECCOB U
ABJICHUM B OKPYKAalOIIEW cpene, LEIOCTHOW HAYYHOM KapTUHbI MHpPA, B3aWMOCBS3U H
B3aMMO3aBHCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHUS COCTaBIATh (OPMYJbl HEOPTraHMYECKUX U OPraHUYECKHX BEIIECTB,
YpaBHEHUS XUMUYECKUX PEAKIIUN, OOBACHATH UX CMBICI, UHTEPIIPETUPOBATh PE3YIbTaThl XUMHUECKUX
HKCIIEPUMEHTOB,

3) chopmupoBaTh HaBBIKM TPOBEIACHHS MPOCTEHIINX XUMHUYECKUX ODKCHEPUMEHTATbHBIX
UCCJIEIOBAaHUM C COOIIOZACHMEM MpaBUil OE30MaCHOrO OOpalleHUs C BELIECTBAMU U J1a0OpaTOPHBIM
o0opynoBaHuEeM;

4) pa3BUTh YMEHHS HCIOJb30BaTh HH(POPMAIMIO XMMHYECKOTO XapaKTepa H3 pPa3THUIHBIX
HMCTOYHHUKOB;

5) copmupoBaTh yMEHHUS IPOrHO3UPOBATH MOCIEACTBUS CBOCH AESITENbHOCTH U XUMHUYECKUX
MPUPOIHBIX, OBITOBBIX U MTPOU3BOJCTBEHHBIX MPOIIECCOB,;

6) chopMHUpOBaTh MOHUMAHHUE 3HAYMMOCTH JOCTIKEHUH XUMUYECKON HAYKU M TEXHOJIOTHH JIJIst
pa3BUTHS COLMATBHOM U IPOU3BOJICTBEHHOM cdep.



1.2.2. Ilnannpyemble pe3yJbTaThl 0CBOCHHUsI 00111e00pa3oBaTeabHON TUCHUILIHHBI B c00TBeTcTBUH ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO

Koau IL1anupyeMble pe3yJIbTaThl 0CBOEHHS JHCIHILIMHbI
HAMMEHOBAHM
e
dopmupyembI O6mme’ JucuMILInHAPHbIE?
X
KOMIIeTeHIH
OK 01. B yacTH TPYA0BOIr0 BOCIUTAHMS: - BIageTh CHMCTEMOM XMMMYECKUX 3HAHWH, KOTOpas BKIIKOYAET:
Bri6upaTh - TOTOBHOCTH K TPYAy, OCO3HAHME IIEHHOCTH | OCHOBOIOJATAIOIME MOHATUS (XMMHYECKMH DIEMEHT, aToM, 3JIEKTPOHHAs
CIOCOOBI MacTepcTBa, TPYAOIIO0HE; 000JI09Ka aToMa, S-, P-, -3IIEKTPOHHBIE OPOUTAIM aTOMOB, HOH, MOJIEKYJIa,
peleHys 3a1a4 | - TOTOBHOCTh K  AKTUBHOM  JEATENBHOCTH | BAIEHTHOCTH, 3JIEKTPOOTPULIATENBHOCTh, CTENEHh OKHCICHHS, XMMHYECKAs
npodeccHoHaN | TEXHOJIOTHYECKOM M COLMAIbHOM HATPaBIEHHOCTH, | CBA3b, MOJIb, MOJIAPHAs Macca, MOJSPHBIA OOBEM, YIJIEPOAHBIA CKEJET,
bHOM CIIOCOOHOCTh ~MHUIIMMPOBATh, IUIAHUPOBATH M | (QyHKIMOHAIbHAS TPYIIA, PAIUKAI, U30MEPHs, H30MEPBI, TOMOJIOTUYECKHIA
NEATEILHOCTH | CAMOCTOSTENBHO BBIIOIHAT TAKYIO JEATEILHOCTD; | P, TOMOJOTH, YIJIEBOJOPOIbI, KUCIOPOA- ¥ a30TCOAEPKAIIUE COCUHEHHUS,
NPUMEHHTENBH | - UHTEPEC K Pa3IMYHBIM cepam | GHOIOTMYECKH AKTHBHBIE BEINECTBA (yIJIEBOMABI, JKMPbI, OEIKH), MOHOMED,
0 K pa3jIM4YHbIM | MPOPECCUOHATLHOM eI TeIbHOCTH, MOJMMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIC — COCAMHCHUS,
KOHTEKCTaM OBjajeHHe  yHHBEPCAIbHBIMH  Y4eOHBIMH | KPHCTAUIMYECKAs PELIETKA, TUIBI XUMUYECKUX PEAKIUi (OKUCIUTETHLHO-
N03HABATEILHBIMH e CTBHAMM: BOCCTAHOBUTENBHBIE, SK30-M SHI0TEPMUYECKHE, PEAKIIMM HOHHOTO 0OMEHa),
2) 6230BbI€ JIOTHYECKHE AeHCTBHSL: PAcTBOP, DIEKTPOIMTHL, HENEKTPOJIUTHI, IEKTPOIMTHIECKAsS AUCCOLUALINS,
- CaMOCTOSATENILHO (GopMyIHpOBaTH U | OKHCIIUTENb, BOCCTAHOBHTENb, CKOPOCTh XUMUUYECKOH PEAKIHH, XMMUYECKOE

aKTyaJIM3MpoBaTh MPOOJIEMy, paccMaTpHBaTh €¢
BCECTOPOHHE;

- YCTaHaBJMBAaTh CYIICCTBEHHBIM MPU3HAK HIIH
OCHOBAaHUA OJ1d CpaBHeHI/ISI, KJ'IaCCI/I(i)I/IKaHI/II/I 158
0000IIEeHHS;

- OmpenessATh eI JIeATCIbHOCTH,
[apaMeTpsl U KPUTEPUU UX TOCTUKCHUS;
- BBIIBJIATH SaKOHOMepHOCTH 158 HpOTHBOpeqHH B
paccMaTpUBaEMbIX SIBJICHHSIX;

3aaaBaTb

paBHOBecHE), TEOPUM M 3aKOHbI (TEOpUS XMMHUYECKOI'O CTPOCHUSA
opranmyeckux Bemects A.M. byrtiepoBa, TEOpHs 3IEKTPOIMTHYECKOU
aucconyanuu, nepuogudeckuil 3akon [[.M. Menneneesa, 3aKk0H COXpaHEHUs
MAacchl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUI S3bIK XUMUH, (HAKTOIOIHUECKUE
CBEJICHUS O CBOWCTBAX, COCTaBE, MOJIYYEHUU M O€30MaCHOM HCIOJIb30BAHUU
BAOKHEHIINX HEOPraHMYECKUX U OpPraHUYecKUX BELIECTB B ObITY U
MIPAKTUYECKOU JIEATEIbHOCTH YEII0BEKA,

- YMETh BBIABIATH XAPAaKTEPHbIE NPHU3HAKM W B3aMMOCBS3b H3yYEHHBIX
MOHATUMN, IPUMEHATH COOTBETCTBYIOIIUE MIOHATHUS IIPU ONUCAHUU CTPOCHUS U
CBOMCTB HEOPraHMYECKMX W OPraHWYECKHMX BEIIECTB W WX NPEBPAICHH;

1

dopwme,

YKasHBaTCA JIMYHOCTHEIE M MeTalpelIMeTHee pesysbTaTel u3 dI'0C COO
bopMupyeMble oOmeobpa30BaTeJIbHOM IUCLUIIJIMHON

(B mocmenuey penmaxkumm oT 12.08.2022) B OTINarosbHOM

2 ﬂMCHMHHMHapHHe (npenmeTHme) Pe3yJIibTaTe yKa3bBBaAKTCA B COOTBETCTBUU C MEeTOIMKOM InpernonaBaHMAa IOVICLIUITJIVHBL




- BHOCUTH KOPPEKTHUBHI B ICATEIILHOCTD, OIICHUBATh
COOTBETCTBUE PE3YJbTATOB LEJSM, OLIEHUBATh
PHUCKH TOCIEACTBUMN JACATEIHHOCTH,

- pa3BUBaTh KPEATUBHOE MBIIIJICHUE MTPU PEIICHUU
YKU3HEHHBIX TIPOOIIeM

0) 0a30BbIE HCCIeN0BATENbCKUE A€ CTBUS:

- BJIQJICTh HaBbIKaMHU Y4EOHO-HUCCIEA0BATEIbCKON 1
MIPOCKTHOM JIEATETbHOCTH, HaBbIKAMU Pa3pellICHUs
npooem;

- BBISBJIATH TNPUIHHHO-CIICACTBCHHBIC CBSI3U W
aKTyallu3UpOBaTh 3a/a4y, BBIABUTATh THIIOTE3Y €€
perieHus, HaXOJIUTh apTyMEHTBI JUTS
JI0Ka3aTeNIbCTBA CBOMX YTBEPXKICHHH, 3aqaBaTh
napaMeTpsl U KPUTCPUU PEIICHHSI,

- aHANM3HMPOBATh MOJTYYEHHBIE B XOJE PEIICHUS
3a/1aud  Pe3ysIbTaThl, KPUTUYECKH OIEHUBATH HX
JIOCTOBEPHOCTh, MPOTHO3UPOBATh HM3MEHEHHE B
HOBBIX YCIIOBHSIX;

- YMETh MEPEHOCUTH 3HAHUS B MO3HABATEIHHYIO U
MPAKTUYECKYIO0 00JIaCTH KU3HEIEATEIbHOCTH,

- yMeTh WHTCTPUPOBATH 3HAHHUS U3 Pa3HBIX
MpeIMETHBIX 00IacTe;

- BBIIABHraTb  HOBBIC  MJICH,
OpPUTHHAIIbHBIC TTOIXO/IbI U PELICHHUS;
- ClIOCOOHOCTh MX MCIOJIb30BAHUS B
MO3HABATENBHON M COIMAILHOM MPAKTHKE

npeaiaraTh

BBISBIIATH ~ B3aWMOCBSI3b ~ XMMHUYECKHX  3HAHUW C  TOHATHSMU U
NpCACTABJICHUAMU APYTHUX CCTCCTBCHHOHAYYHBIX MMPCAMETOB,

- yMETh UCIIOJIb30BaTh HAMMEHOBAaHMUS  XUMHUYECKHX COEIUHEHHU
MEXKIYHAPOAHOTO COK03a TEOPETUYECKOW M NPUKIAAHOW XHUMUUA U

TpUBHAJIbHBIC Ha3BAaHUS BAKHEUIIUX BEIIECTB (ITUJICH, alleTUJICH, TJIMIEPHH,
¢benon, Qopmanprerun, YKCycHas KHCIOTa, TJHIMH, YyrapHbBId —ras,
YIJIEKHUCIIBIN a3, aMMHaK, ranieHasl U3BeCThb, HEralleHas U3BeCThb, IUThEBast
colla M APYrux), COCTaBIATH (POPMYJIbI HEOPraHHMUECKUX M OPTaHUYECKUX
BEIIECTB, YPAaBHEHHUSI XUMHUYECKHX pEaKIuil, OOBACHATH WX CMBICI;
MOATBEPK1aTh XapaKTepHbIe XUMHUYECKHE CBOIiCTBa BEIIECTB
COOTBETCTBYIOIIMMH 3KCIIEPUMEHTAMHU U 3aMHUCSIMU YPABHEHHI XUMHYECKUX
pEaKLHnii;

- YMETh YCTaHABIMBATh NPUHAIJICKHOCTh M3YYEHHBIX HEOPTaHMYECKUX H
OpPraHMYECKUX BEILECTB K OMPEENIEHHBIM KJIaccaM M IpylaM COEAMHEHUH,
XapakTEepU30BaTh MX COCTAB U BAXKHEHIIME CBOMCTBA; ONPEAENATh BHJIbI
XUMHUYECKUX CBSI3eH (KOBaJIEHTHAs, MOHHAs, METAJUIMYECKas, BOJOPOAHAs),
TUTBI KPUCTATNIMYECKUX PEIIETOK BEIIECTB; KIACCU(PUIIUPOBATH XUMHUECKHE
peakuuu;

- chopmupoBaTh MpEACTaBICHUSA: O XUMHYECKOHM  COCTABISIONICH
€CTECTBEHHOHAYYHOW KapTUHBI MHpa, POJIM XUMHUHU B IO3HAHWM SIBJICHUN
IpUpoAbl, B (OPMHPOBAHUM MBIIIJIEHUS M KYJIbTYpbl JIMYHOCTH, €€
(YHKIIMOHATIBHOM IPaMOTHOCTH, HEOOXOAUMOMN /ISl PEeLIeHNs MPAKTUUYECKUX
3a/1a4 U IKOJIOTUYECKH OOOCHOBAHHOTO OTHOLIEHMSI K CBOEMY 3JI0pPOBBIO U
MIPUPOJHOM CPEE;

- YMeThb NIPOBOJUTH pacueThl MO XUMHUYECKUM (GopMysiaM U ypaBHEHUSIM
XUMHUYECKMX  peakUui C  HCHOJIb30BaHMEM  (U3MYECKUX  BEJIMYHH,
XapaKTEepU3YIOMIUX BEIIEeCTBA C KOJIWYECTBEHHOW CTOPOHBI: Macchl, 00beMa
(HOpMaJIbHBIE yCIIOBUSI) TIa30B, KOJMYECTBA BEIIECTBA; HCIOJIb30BaTh
CUCTEMHBIE XUMHUYECKHE 3HAHUS Ul NPUHATHUS PEIICHHH B KOHKPETHBIX
YKU3HEHHBIX CUTYalUsIX, CBA3aHHBIX C BENIECTBAMM U UX IPUMEHEHUEM

OK 02.
Hcnonp3oBaTh
COBPEMEHHBIE
CpencTBa

B o6s1acTH HEHHOCTH HAYYHOIO MO3HAHUS:

- c(OpMHUPOBAHHOCTD MHPOBO33PEHHUS,
COOTBETCTBYIOILIETO ~ COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAyKM U OOIIECTBEHHON MpPaKTUKH,

- YMETb [IJIaHUPOBATh U BBIIOJIHATh XMMUUECKUI SKCIIEPUMEHT (IIPEBPALLECHUS
OpPraHWYECKHX BEIIECTB IPU HAIPEBAHUH, TIOJYUEHHUE STUJIEHA U H3yUEHUE €T
CBONMCTB, KAauECTBEHHBIC DPEAKUMHM HA albACTHUIbI, KpaxMall, YKCYCHYIO
KHCJIOTY; JIeHaTypalusi OeJIKOB U HarpeBaHUU, LIBETHHIE peakluu OEIKOB;




MIOUCKa,
aHaIM3a u
UHTEpIIpETaly
1 uH(popMaIuu
"
UH(OPMALUOH
HBIC
TEXHOJIOTUU
TSt
BBITIOJTHEHUS
3amaq
npodeccruoHan
BHOU
JESATeITbHOCTH

OCHOBaHHOTO Ha JIMaJIore KYJbTYD,
CIOCOOCTBYIOIIETO OCO3HAHHWIO CBOETO MeECTa B
MOJUKYJIbTYPHOM MHUPE;

- COBEPILECHCTBOBAHUE S3BIKOBOM M YHMTATEIBCKOM
KyJbTYpbl KaK CPEICTBa B3aUMOJICHUCTBUS MEXKIY
JIFOJBMHU U IO3HAHUS MUPA;

- OCO3HAHME IEHHOCTH HAy4YHOU JAESATEIbHOCTH,

FOTOBHOCTh ~ OCYHIECTBJIATb ~ IPOEKTHYIO U
HCCIIEI0BATENBCKYIO JeSITEIbHOCTD
WHIUBUAYAIBHO U B TPYIIIE;

OBnajgeHne  YHMBEPCAJIBHBIMH  Y4eOHBIMH

NM03HABATEJILHBIMH JAefiCTBUSIMU:

B) padora ¢ uHopmanmeii:

- BJIQJICTh HABBIKAMH TIOJIYYEHHUS WH(POpMAIMH W3
HUCTOYHUKOB PAa3HBIX THUIOB, CaMOCTOSITEILHO
OCYILECTBIIATh MOUCK, aHAJIU3, CUCTEMATU3AIUIO U
WHTEPIpETAINIO HHPOPMALIK Pa3IMYHbIX BUIAOB U
dhopm mpecTaBieHus;

- co3JaBaTh TEKCTbl B Pa3JIMYHBIX (opmarax c
y4eTOM Ha3HauyeHUs UHPOpPMAlUU U LENeBOi
ayIUTOpPUH, BbIOMpas ONTUMAIbHYIO  (GopMy
NIPEJCTAaBICHUS U BU3yalIU3alluu;

- OLIGHUBAaTh JIOCTOBEPHOCTb, JIETMTUMHOCTb
uHbopMalMU, €€ COOTBETCTBHE IPABOBBIM U
MOpPaJIbHO-ITHYECKUM HOpMaM;

- HCMOJb30BaTh CpeicTBAa WH(GOPMAMOHHBIX H
KOMMYHHUKAIIHOHHBIX ~TEXHOJOTHA B pEIICHUH
KOTHUTHBHBIX, KOMMYHHKATHBHBIX u
OpraHM3allMOHHBIX  33dad C  COOJIOJEeHUEM
TpeOOBaHUI SPrOHOMUKH, TEXHUKU 0€30MacHOCTH,
THTHECHBI, peCcypcocOepeXeHHs, TMpPaBOBBIX U
TMYECKUX  HOPM, HOpPM  HH(pOpPMAIMOHHOMN
0€30ITacCHOCTH;

MIPOBOAUTH PEAKIIMH HOHHOTO OOMEHa, OIpeIesATh Cpely BOAHBIX PACTBOPOB,
KaueCTBEHHBIC pPEaKIMK Ha Ccynb(har-, KapOOHAT- W XJOPHUA-aHUOHBI, Ha
KaTMOH aMMOHHUSL; PEIaTh HKCIIEPUMEHTAJIbHbIE 3a/1a4u 110 TemaM "Metamib!"
u "Hemerannsl") B COOTBETCTBUU C MPaBUIAMU TEXHUKU 0€30MaCHOCTH TPHU
oOpallleHuu ¢ BElIeCTBAMU U TaOOpaTOpHBIM 000pyA0BaHUEM; MIPEICTABIATh
pe3yNbTaThl XUMHUYECKOTO OJKCIEpPUMEHTa B ¢GopMe 3alHucH YpaBHCHHIMA
COOTBETCTBYIOIIUX pEaKIHil U (OpMYyIHUpPOBaTH BHIBOJIBI Ha OCHOBE 3THUX
pe3yJIbTaTOB;

- YMETh aHAJIU3UPOBATh XUMHUYECKYIO0 HHPOPMAIIHUIO, TOTYYaeMYIO U3 Pa3HbIX
HMCTOYHUKOB (CpEACTB MaccoBOM mH(poOpManwu, ceTh IHTepHET U apyrne);

- BJIaJIeTh OCHOBHBIMHU METOJIaMU Hay4YHOTO MTO3HAHUS BEIIECTB U XUMHUYECKHUX
sIBJICHUH (HaOJI0IeHNEe, U3MEPEHHE, IKCTIEPUMEHT, MOCIIMPOBAHNUE);

- YMeThb NHPOBOJUTH pacueThl MO XHUMHUYECKUM GopMylaM U ypaBHEHUSIM
XUMUYECKUX  PEaKIUid ¢  HUCHOJIb30BaHWEM  (U3MUYECKUX  BEIWYMH,
XapaKTepPU3YIOIIUX BEIIECTBA ¢ KOJIMYECTBEHHOW CTOPOHBI: Macchl, 00beMa
(HOpMaJIbHBIE YCJIOBHUSI) TIa30B, KOJMYECTBAa BEIIECTBA; HCIOJIb30BaTh
CUCTEMHbIE XMMHUYECKHUE 3HAHUSA [UIsl MPUHATUS PEIIEHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYaIIUsIX, CBI3aHHBIX C BEIIECTBAMH M X MIPUMEHEHHUEM




- BJIaJICTh HABBIKAMU PACIIO3HABAHUS U 3AIUTHI
uHpopmanuu, HHOOPMAIIMOHHOH 0€30MacHOCTH
JUYHOCTH,

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

- TOTOBHOCTD K CaMOPa3BUTHIO,
CaMOCTOSATEIILHOCTH U CaMOOTIPEICIICHHIO;
-OBJIa/ICHHE HaBbIKaMU yueOHo-
HCCIIEIOBATENILCKOM, MPOEKTHOM M COLMAIbHOMN
JIeITEIILHOCTH;

Osiaanenue YHHBepPCAJIbHBIMU
KOMMYHUKATUBHBIMU JIeHiCTBUSAMM:

0) coBMeCTHasI IeATEJIbHOCTD.

- TMOHMMAaTh M WHCIMOJb30BAaTh IPEUMYIIECTBA
KOMaHIHOW ¥ MHIMBUIYaIbHOU pabOTHI;

- MPUHUMATH 1€ COBMECTHOHN JESITEIbHOCTH,
OpPraHHU30BBIBATH U KOOPIUHUPOBATH IEHCTBUS IO
€¢ JOCTIDKSHHIO: COCTaBJIATh ILIAH JICHCTBHIA,
pacmpenenaTb pojiu ¢ y4eTOM MHEHHUI Y4aCTHUKOB
00CyX/1aTh pe3yabTaThl COBMECTHOM pabOTHI;

- KOOPJIMHUPOBAaTH W BHIMNOJHATH paboOTy B

YCIIOBUAX pCajIbHOIO, BUPTYaAJIbHOI'O u
KOM6I/IHI/IpOBaHHOFO B3aHMOHeﬁCTBHH;
-  OCYHICCTBIIATH IMO3UTUBHOC CTPATCINYCCKOC

MOBEJICHUE B PA3JIMYHBIX CUTYalUsIX, MPOSBIATH
TBOPYECTBO U BOOOpaKEHUE, OBITh MHUIIMATHBHBIM
OBjaieHHe YHUBEPCAJIbHBIMHU PeryisiTUBHbIMHA
JeHCTBUAMM:

') IPUHSTHE ce0sl U APYrUX JI0ei:

- IPUHUMATh MOTHUBBI M apTYMEHTBI IPYTUX JTEFOCH
MIPU aHAJIM3€ PE3yJIbTATOB JAEATEIbHOCTH;

- IpU3HABATh CBOE MPABO M MPABO JIPYTUX JFOACH
Ha OIINOKH;

- pa3BUBAThH CIIOCOOHOCTH MMOHUMATh MUP C
MO3UIIMH JIPYTOro YeJIOBEKa;

- YMETb [JIAHUPOBATh U BBIIOJIHATh XMMUUYECKUIN SKCIIEPUMEHT (IIPEBPALLICHUS
OpPraHUYECKUX BEILECTB IPU HarpeBaHUH, IOJIYYEHNE ITUIICHA U U3YUYEHHUE ero
CBOMCTB, KAaUECTBEHHBIC pEAaKIMM Ha aJbACTUIbI, KpaxMal, YKCYCHYIO
KHUCJIOTY; JA€HATypauus OEJIKOB IPU HarpeBaHUH, LIBETHbIC PEaKIMU OENKOB;
MIPOBOJIUTH PEAKIIMU HOHHOTO OOMEHA, ONPEACISATh CPEAY BOAHBIX PaCTBOPOB,
KayeCTBEHHbIE peakIuu Ha cyibdar-, KapOOHAT- U XJIOPHUA-aHUOHBI, Ha
KAaTHOH aMMOHMSI; pelliaTh 3KCIEpUMEHTANIbHbIE 3aJa41 110 TeMaM "Metaibl"
u "Hemertannsl") B COOTBETCTBUU C IMPaBUIAMU TEXHUKU 0€30MAaCHOCTU MPHU
o0pallleHnH C BEIECTBAMHU U J1a00OPaTOPHBIM 000py10BaHUEM; IIPEICTABIAT
pe3yabTaThl XUMHYECKOTO SKCIIEpUMEHTa B (opMe 3alucu ypaBHEHHMH
COOTBETCTBYIOILIMX pPEAKIUN M (OpPMYyIUpPOBAaTH BHIBOJBI Ha OCHOBE 3THX
pe3yabTaToB




OK 07. B o6J1acTH 3K0JI0rHYeCKOTr0 BOCIIUTAHMSI: - cdopMupoBaTh MpEACTABICHUS: O XHUMHUYECKOH COCTaBIsIOLIEH
CopneiicTBoBaTh | - C(HOPMUPOBAHHOCTH SKOJIOTUYECKOH KYJIBTYpBI, | €CTECTBEHHOHAYYHOH KapTUHBI MHUpPA, POJM XWMHUHU B TO3HAHUM SIBICHUN
COXPaHEHUIO MMOHMMAaHHUE BIIUSHUSA COIMATIbHO-3KOHOMHUYECKHX | PUPOAbI, B (OPMHPOBAHHHM MBIIJICHUS M KYJIbTYPbl JIMYHOCTH, €€
OKpY)KaloIlel | MpOIIECCOB  HA  COCTOSHUE  MPHUPOJHONW | | (QyHKIIMOHAIBHOW TPAaMOTHOCTH, HEOOXOIUMOM Uil PEIICHUS MPaKTHYECKUX
Cpenbl, COLIMAJILHOW  Cpellbl, OCO3HAaHHWE TIJIOOATBLHOTO | 337a4 U 3KOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3I0POBBIO U
pecypcocOepex | XxapakTepa 3KOJIOrHYECKUX MpolieM; IIPUPOHON cpee;
€HUIO, - IUTAaHUPOBAHHE U OCYLIECTBIICEHUE JIEHCTBUN B | - YMETh COOJIOAATh MpaBUiia KOJOTUYECKH I€IeCO00pa3HOro MOBEACHUS B
IIPUMEHSITD OKpYy’Kalollel cpene Ha OCHOBE 3HAHMA IieJiel | ObITY W TPYIOBOM JAEATENBHOCTU B IIENSAX COXPAHEHHSI CBOETO 3JI0POBbS U
3HaHUS 00 YCTOWYMBOIO Pa3BUTHS YEJIOBEUECTBA; OKpY’Kalollled MPUPOIHON Cpellbl; YYUTHIBATh ONACHOCTh BO3JCHCTBUS HA
W3MEHEHUHU aKTUBHOE HENPUITHE JEHUCTBUM, IPUHOCSIINX BPE] | )KMBbIE OPraHU3MbI ONPEEIICHHBIX BEIECTB, MOHUMAas CMBICT IMOKAa3aTess
KJIUMara, OKpY’Karolllel Cpee; MpeAeIbHON JOMYCTUMON KOHLIEHTpalUuU
TIPUHITATIBI - yYMEHHE MPOrHO3MpOBaTh HEOJIArONpUSTHBIE
OepexKIIMBOTO SKOJIOTUYECKHE IMOCIEICTBUS MPEIIPUHUMAEMBbIX
IIPOU3BOJCTBA, | AEHUCTBUM, IPEAOTBPALIATh UX;
3¢ heKTHBHO - pacimpeHue OIbITa JeATETbHOCTH
JICMCTBOBATh B | YKOJOTMYECKON HAIPaBICHHOCTH;
Ype3BBIYANHBIX | - OBIIAJICHHE HaBBIKAMU y4eOHO-
CUTYyaLUsX HCCIIEA0BATENBCKOM, IPOEKTHON U COLIMAIBHON
JESATEIbHOCTH;
IIK 3.7
[IponzBoauTh
U3MEpEeHUs
TOBapoOB U
ApYyrux
00BEKTOB,
NIEPEBOIUTH
BHECUCTEMHbBIE
€ AMHUIIBI
U3MEPEHHI B
CUCTEMHBIE.
1IK3.2
PaccunteiBath
TOBapHbIE

MOTEepU U




peanu30BbIBATh
MEpONPUSITHS
0 UX
MpeaynpeXICH
W0 WJIN
CIIUCAHUIO.
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Conep:xkanue

Koa AMYHOCTHBIX
pe3yJbTaToB
peasu3anuu
MPOrpaMMbl
BOCNIMTAHUSA

Oco3zHaronuii ceds rpakJaHMHOM U 3aIIUTHUKOM BEJIHUKON CTPAHBI.

JIP 1

[IposiBnsrOmNN aKTUBHYIO I'PAXAAHCKYIO MIO3ULUIO, IEMOHCTPUPYIOIIUN
IIPUBEPKEHHOCTh IPUHIUIIAM YECTHOCTH, MOPAOYHOCTH, OTKPBITOCTH,
DKOHOMUYECKH aKTHBHBIM UM YYacCTBYIOIUMH B CTYICHYECKOM H
TEPPUTOPUATIBHOM CaMOYIIPABJICHUH, B TOM 4HCIE Ha YCIOBHSAX
100pOBOJIbYECTBA, MPOAYKTUBHO B3aUMOJICUCTBYIOIINI U
YUYacCTBYIOLIUH B J€SITEIbHOCTH OOIIECTBEHHBIX OpraHU3aIUil.

JIP 2

Cobmofaronii - HOpPMBI ~ MPABOMOPSAKA,  CIEAYIOIUN  Hjeanam
TPaKJAHCKOT0 O0IecTBa, obecrneueHrs 0e30MacHOCTH, MPaB U CBOOO
rpaxaan  Poccun. JlosnmpHBIE K YCTaHOBKAM M MPOSIBICHUAM
IpeICTaBUTeNed CyOKyNbTYyp, OTIMYAOIIMA HMX OT TIpynnm ¢
JNECTPYKTUBHBIM U JIEBUAHTHBIM TOBeICHUEM. JleMOHCTpHpyromImii
HETIPUATHE U TPEIYNPEKIAIONNNA COIUATBFHO OMAcHOE IOBEACHUE
OKPYKaIOIIHX.

JIP 3

[TposBisiIoIMit U JEMOHCTPUPYIOIIMN YBaKEHUE K JIOASIM Tpyna,
OCO3HAIOIIMN EHHOCTh CcOoOCTBeHHOro Tpyaa. Crpemsuuiics K
(OpMHPOBAHHIO B CETEBOM cCpelie JIMYHOCTHO U MPO(hecCHOHAIBHOTO
KOHCTPYKTUBHOTO «IIM()POBOTO CIIE/Ia.

JIP 4

JIeMOHCTpHUPYIOIMH  NPUBEPKEHHOCTh K  POAHOM  KYJBTYpE,
UCTOpPUYECKON MaMATH Ha OCHOBe J0OBH K Poaune, pogHoMy Hapony,
MaJou poauHe, IIPUHSATHUIO TPaJULIMOHHBIX LIEHHOCTEN
MHOTI'OHALIMOHAJIBLHOT 0 Hapoaa Poccun.

JIP S

HpOSIBJ'ISII—OIHHfI YBAXKCHUC K JIIOOAM CTAPIICTO IOKOJICHUA U TOTOBHOCTDH
K y4aCTUIO B COHH&HBHOﬁ MNOAACPIKKE U BOJIOHTCPCKUX NBUKCHUAX.

JIP 6

Oco3HatomMif  OPUOPUTETHYIO  LIEHHOCTh  JIMYHOCTH  YEJIOBEKa;
YBOKAIOMIUKA COOCTBEHHYI0 M YYXKYI0 YHHKAJIBHOCTh B Ppa3IMUYHBIX
CUTYalUsiX, BO BcexX (popmax U BUAAX AESITEIbHOCTH.

JP 7

[IposiBisArOIIMA W JAEMOHCTPUPYIOIIMM yBaKEHUE K IIPEACTABUTEISIM
Pa3NUYHBIX ATHOKYJIBTYPHBIX, COLIMAIbHBIX, KOH(PECCHOHAIBHBIX U MHBIX
rpynn. ConpuyacTHBIM K COXPAaHEHHUIO, IIPEYMHOKEHUIO M TPaHCIALMA
KYJIbTYPHBIX TPAJAULMM U LIEHHOCTEH MHOTOHALMOHAIBHOTO POCCUUCKOTO
roCy1apCTBa.

JIP 8

CoOnromaronii ¥ MpONAraHAMpYIOUIMA  MpaBwia  3J0pOBOTO U
Oe3omacHoro oOpa3za JKU3HM, CIOpTa; MpeaynpexAarolmuil  J1ubo
[IPEO/I0JICBAIOIINN 3aBUCUMOCTU OT JIKOTOJIs, Tabaka, MCUXOAKTUBHBIX
BEIIECTB, a3apTHbIX Mrp M T.A. COXpaHSIOMUN ICUXOJIOIMUYECKYIO
YCTOMYMBOCTh B CUTYaTHBHO CJIOXHBIX MM CTPEMHUTEIBHO MEHSIOLIUXCSA
CUTYyallUsX.

JIP 9

3a0oTsAmmiics O 3alMTe OKpYXarollel cpenbl, COOCTBEHHOW U Uy»KOU
0€301acHOCTH, B TOM YHCIIe UPPOBOIA.

JIP 10
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[TposiBrsitOmIUi  yBa)KEHHWE K ICTETUYECKUM IICHHOCTSM, OOJIaIarolui JIP 11
OCHOBAaMM 3CTETUYECKOU KYJIbTYPHI.

[[puHMMarONIMi CeMENHbBIE LIEHHOCTH, TOTOBBIA K CO3JIaHUIO CEMBHU U
BOCITMTAHUIO JICTCH; ,Z[el\:IOHCTpI/IpyIOIHI/Iﬁ HETIPUSITUE HACUIIUS B ceUMLe, JIP 12
yX0Jla OT POJMTEIBCKOW OTBETCTBEHHOCTH, OTKa3a OT OTHOLICHUH CO
CBOMMHU JIETHbMHU U UX (PUHAHCOBOTO COJICPKAHUSI.

[To yueObHomy mnpenvery "Xumwusa" (0a30BbIii YpOBEHb) TpPeOOBaHHS K MNpPeAMETHBIM
pe3yJIbTaTaM OCBOCHUS 0a30BOT0 Kypca XMMUU JOJDKHBI oTpaxkaTs (PI'OC):

1) chopMHUPOBAaHHOCTD MPECTABICHUN: O XMMHUYECKOW COCTABJISIFOIIEH €CTeCTBEHHOHAYYHOM
KapTUHBl MHpa, POJM XUMHH B TIO3HAHUM SBJICHUH NPUPOAbI, B (OPMHUPOBAHWUU MBIIUICHHUS H
KYJIbTYpBI INYHOCTH, €€ (PYHKIMOHAIBHOM rpaMOTHOCTH, HEOOXOAUMMOM JJIsl peLICHHS MPAKTUYECKUX
3a[a4 ¥ 9KOJIOTHUYeCKH 000OCHOBAaHHOTO OTHOIICHHUS K CBOEMY 3/I0POBBIO U IPUPOIHOM cpee;

2) BIaJeHHWE CHUCTEeMOM XHMHUYECKUX 3HAHMW, KOTOpas BKJIIOYAET: OCHOBOIMOJArarolue
HNOHSTHS (XMMHYECKUIH DIIEMEHT, aToM, 3JCKTPOHHas 000J0YKa aroma, S-, p-, d-3JeKTPOHHBIC
opOUTaIM aTOMOB, MOH, MOJIEKYJA, BAJIEHTHOCTb, JIEKTPOOTPUIIATEIBHOCTh, CTETIEHb OKHCIICHUS,
XUMHAYECKast CBSI3b, MOJIb, MOJISIpHAS Macca, MOJISIPHBIN 00bEM, YIIIEPOIHBIN CKENeT, (QyHKIIMOHATbHAS
rpynna, paauKai, U30Mepus, U30MEPbI, TOMOJIOTUYECKHUI Psill, TOMOJIOTH, YTIEBOAOPOIbI, KUCIOPO/I-
U a30TCOJIEpIKalIUEe COEIUHEHUS, OMOJOTMYECKH aKTUBHBIE BEIIeCTBA (YIJIEBOABI, XKHUPBI, OEIKN),
MOHOMEp, MOJHMEp, CTPYKTYPHOE 3BEHO, BBHICOKOMOJIEKYJSPHBIE COCIWHEHUS, KPUCTAIIHMYEcKas
pemierka,  TUIOBl  XUMHYECKMX  pEakUMi  (OKUCIHUTEIbHO-BOCCTAHOBUTENIbHBIE,  3K30-U
SHAOTEPMUYECKUE, PEAKIMH HOHHOTO OOMEHa), pacTBOp, JJIEKTPOIMUTHI, HEDIEKTPOIUTHI,
AIIEKTPOJINTUYECKAs] JUCCOLMALUS, OKUCIUTENb, BOCCTAHOBUTENb, CKOPOCTh XUMHUECKON peakluy,
XUMHYECKOE PAaBHOBECHE), TEOPUU U 3aKOHBI (TEOPHS XUMHUYECKOT'O CTPOCHUS OPIraHUYECKUX BEUIECTB
AM. byrtnepoBa, Teopusi 3NEKTPOJIUTUYECKOW JuCcOLMAlMK, nepuoauueckuid 3akon JI.U.
MenneneeBa, 3aKOH COXpPaHEHHUS MAacChl), 3aKOHOMEPHOCTH, CHMBOJIUYECKHI S3BIK XHMHUH,
(dakToJIOrMYeCKUe CBEIEHUS O CBOICTBaX, COCTaBe, MOJYYEHHUH M OE30MacCHOM HCIIOIb30BaHUU
BO)KHEUIINX HEOPTaHUYECKUX M OPraHWYECKHX BELIECTB B OBITY M HPAKTUYECKOH NESATEIbHOCTH
YeJI0BEeKa;

3) copMHUPOBAHHOCTh YMEHHI BBISABIATH XapaKTEPHbIC IPU3HAKU U B3aUMOCBSI3b H3yUEHHBIX
MNOHATUM, MPUMEHSATb COOTBETCTBYIOIIME IMOHSATHS IIPU ONUCAaHUM CTPOEHHSI M  CBOICTB
HEOPraHMYECKUX U OPraHMYECKHX BEIIECTB U UX NPEBPALLEHUN; BBISBIATH B3aUMOCBA3b XUMUYECKUX
3HAHUU C MOHATUSAMU U NPEACTABICHUSAMH IPYTUX €CTECTBEHHOHAYYHBIX [IPEIMETOB;

4) chopMHUPOBAHHOCTh YMEHHUH HCIOJIb30BaTh HAWUMEHOBAHUS XUMHUYECKUX COETUHEHUN
MEXIYHapOJHOIO COI03a TEOPETUYECKOW U MPUKIAAHOM XHMHM M TpUBUAIbHBIE Ha3BaHUS
BO)XHEUIINX BEIIECTB (3TUJICH, alleTHJIeH, TJHLIEpPHH, (peHois, (hopMalbleruj, YKCycHas KHUCIOTa,
[JIMLIMH, YrapHbIM ra3, YIJIeKUCHbIH ra3, aMMHak, raiieHasl U3BecTb, HEralleHasi U3BECTb, MUThEBAs
cojla M JPYTUX), COCTAaBJIATH (OPMYJIbl HEOPraHMYECKUX W OPraHMYECKHUX BELIECTB, YPAaBHEHMS
XUMHUYECKHX PEAKIMH, OOBACHATh MX CMBICI; MOATBEP)KIaTh XapaKTEpHblE XMMHUYECKUE CBOWCTBA
BELIECTB COOTBETCTBYIOLIMMH 3KCIIEPUMEHTAMH U 3allUCAMH YPAaBHEHUN XUMUUYECKUX PEAKLIN;

5)  chopmupoBaHHOCTP  yYMEHUN  YCTaHABIMBATh  NPHUHAJIEKHOCTb  H3YYEHHBIX
HEOPraHMYECKUX MU OPraHMYECKHUX BEILECTB K OINpPEAEICHHBIM KjaccaM W TpyINIaM COEIUHEHUH,
XapaKTepu30BaTh UX COCTaB W BaKHEHIME CBOICTBa; ONpEAENsATh BUIbl XUMHYECKHX CBS3€i
(KOBaJIeHTHas, MOHHAs!, METAJNTNYECKasi, BOJOPO/IHAS), TUIIBI KPUCTAUTMUECKUX PEIIETOK BEIIECTB;
KJIaCCU(UIIUPOBATh XUMUYECKUE PEAKIINH;

6) BilaJjeHUE OCHOBHBIMM METOJIaMU HAYYHOI'O IO3HAHMsI BEUIECTB U XUMMUECKUX SBJICHUI
(HabiroieHne, U3MEPEHHE, SKCTICPUMEHT, MOJICTTMPOBAHHUE);

7) chOpMHPOBAHHOCTh YMEHUN MPOBOJUTH pacueTbl IO XUMHUYECKUM (QOpMylnaM U
YPaBHEHUSAM XUMHUYECKMX pEakUui C MCHOJb30BaHUEM (M3MUYECKUX BEIMYUH, XapaKTEPHU3YIOLIUX
BEIIECTBA C KOJMYECTBEHHOIN CTOPOHBI: Macchl, 00beMa (HOpMaJIbHbIE YCIIOBHSI) ra3oB, KOJNYECTBA
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BEILECTBA; UCIIOJIb30BAaTh CUCTEMHBbIE XMMUYECKUE 3HAHUS UIsl IPUHSATUSL PELICHUNH B KOHKPETHBIX
KU3HEHHBIX CUTYallUsIX, CBA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM;

8) chopmHupoBaHHOCT, YMEHWH IJIAHUPOBATH W BBIMOJIHATh XUMUYECKHH OSKCIICPHUMEHT
(mpeBpallleHusT OPraHUYEeCKUX BEIIECTB NpPHU HarpeBaHHUM, IMOJIyY€HHUE STUJIEHa M HU3YYEHHE €ro
CBOMCTB, KQU€CTBEHHBIC PEAKIIMH Ha alIbJIETUIbI, KpaxMaJl, YKCYCHYIO KUCIIOTY; IeHaTypalus OeIKOB
IIPU HArPEeBaHUH, LIBETHBIE PEAKIIMH OETIKOB; IPOBOAUTH PEAKIIMH HOHHOTO OOMEHA, OIIPENIEATh CPeIy
BOJIHBIX PAcTBOPOB, KAYECTBCHHBIE PEAKIIMU Ha Cylb(]ar-, KapOOHAT- U XJIOPU/-AaHUOHBI, HA KAaTHOH
aMMOHHUS;, pelaTh JKCIEPUMEHTaIbHbIE 3amaud 1o TemaMm "Meramisl" u  "Hemeramnwsl") B
COOTBETCTBUU C NIPABHJIAMHU TEXHUKU 0€30MIACHOCTHU MPU OOPAIIEHUH C BEIIECTBAMU U J1a00paTOPHBIM
000py10BaHUEM; ITPEICTABIIATh PE3YAbTaThl XUMUUECKOI0 KCIIEpUMEHTA B (popMe 3aITUCH ypaBHEHUI
COOTBETCTBYIOIIUX PeaKIuii U (POPMYIUPOBATH BEIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

9) copMUpPOBaHHOCTH YMEHHUS aHATU3UPOBATh XUMHUUYECKYIO HH(POPMAIIHIO, TOTy4aeMyI0 U3
Pa3HBIX UCTOYHUKOB (CPEICTB MacCOBOM MH(OpMANUU, ceTh IHTEpHET U apyTHe);

10) cdopmMupoBaHHOCTH YMEHHIl COONIOAATH MpaBWiIa SKOJIOTHMYECKH IeJecooOpa3Horo
MOBEJICHUS B OBITY U TPYIOBOH JCATEILHOCTH B IEJISIX COXPAHCHUS CBOCTO 37I0POBhSI H OKPYKAFOIICH
MIPUPOJHON Cpebl; YUUTHIBaTh OINACHOCTh BO3JEHCTBUS HA JKUBBIE OpPraHU3Mbl ONPEIEICHHBIX
BEIIECTB, TOHUMAsi CMBICJT TIOKa3aTeNsl MPEeAeTbHOM JOMYCTUMON KOHIIEHTPALINH;

11) nnst oOydaromuxcsi ¢ OrpaHUYEHHBIMH BO3MOXHOCTSIMU 37I0POBBS: CHOPMUPOBAHHOCTD
YMEHUSI TPUMEHSTh 3HAHUSA 00 OCHOBHBIX JOCTYMHBIX METOJIaX MMO3HAHMS BEIIECTB U XMMHUYECKHUX
SIBJICHUIA;

12) nnst cnenbix U cnaboBUIAIIMX 00yUarONUXCs: CPOPMUPOBAHHOCTh YMEHUS UCTIOIB30BATh
penbedHO TOUeunyro cucremy obo3Hauenuit JI. bpaitng mist 3anvcu xumMudeckux Gopmyi.

2. CTPYKTYPA U COAEP KAHUE OB]]IEOEPA3OBATEJII)HOI7I JUCIHHUIIJINHBI
«XHUMMUSA»

2.1. Oobem qucuumInHbI2.1. O0beM JIMCHUIIIMHBI M BUABI Y4eOHOI padoThI

Buj yueOHoii padoThl O0beM B yacax
O0bem o0pa3oBaTeIbHON MPOrpaMMbl JUCHHUILINHBI 72
B T.4.

OcHoBHOeE coep:xaHue 64
BT. U..

TeopeTHYecKoe 00yJIeHne 36
MIPAKTHYECKUE 3aHATHS 18
nabopaTOpHbIe 3aHATUS 10
IIpodeccuoHaIbHO-OPMEHTHPOBAHHOE cO/lep:KaHue (co/lep:KaHue 6
MPUKJIATHOTO MOYJIA)

BT. U.:

TEOPETHYECKOE 00yUeHre 2
MPAKTUYECKUE 3aHATHS 4
IIpome:xxyTouHasi arTecTamnus (3a4er) 2

13



Teopu | JIaGopatopubl | IIpakTHYecku
| e e

HaMMCHOBaHHE
pa3aesioB H TEM

K/

O0ne

4acoB

®opmupyemMbl
e
KOMIIeTEHIIUH

OcHoBHOE
coJiep:KaHue

64

Pasznea 1. OCHOBBI CTPOEHNS BelleCTBA

(o]

Tema 1.1. 2 2
Ctpoenune atomMoB
XAMUYCCKHUX
3JICMEHTOB u
npupoja
XUMHYECKON

CBSI3U

OK 01

Tema 1.2. 2
[Tepuoanueckuii

3aKOH # Taldmuna
J.. MenpneneeBa

OK 01
OK 02

Paznen 2. Xumunuyeckue peakuuu

10

Tema 2.1. Tunemr | 2 2
XUMHYECKAX
peaxkuui

OK 01

Tema 2.2.|12 2
DNeKTpoIUTHYECKA
s JUccolManus u
HOHHEII 00MeH

KonTtpoabsnas padora 1
CTpOGHI/Ie BCIICCTBA U XUMHUYCCKHNEC PCAKIITNN

OK 01
OK 04

Pazpea 3.
CTpoeHne ¥ CBOIICTBA HEOPraHUYECKHX BEIIeCTB

16

Tema 3.1. 2 2
Knaccudukanus,
HOMCHKJIATypa H
CTpOCHHE
HEOPTaHHYECKUX
BEIIIECTB

OK 01
OK 02
IIK3.7

Tema 3.2. ®usuko-| 6 2
XAMUYECKHE
CBOMCTBa
HEOPTaHUYECKUX
BEIIIECTB

OK 01
OK 02
113.7.,3.2

Tema 3.3. 2
Nnentuduxarnus
HEOPTaHUYECKUX
BEIIIECTB

KonTtpouabnas padora 2
CBoliCTBa HEOPraHMYECKUX BEIIECTB

OK 01
OK 02
OK 04

Paznen 4.
CTpoeHue 1 CBOIICTBA OPraHNYeCKUX BelleCTB

24
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Tema 4.1.[ 2 2 4 OK 01

Knaccudukanus, ITIK3.7

CTpOCHHE u

HOMEHKJIaTypa

OpPraHUYECKUX

BEILIECTB

Tema 4.2.| 6 2 4 12 OK 01

CaoiicTBa OK 02

OpraHNUYeCKHUX OK 04

cOoeIMHEHH I IIK3.7.,3.2

Tema 4.3. 4 2 6 OK 01

Nnenruduxarus OK 02

OpraHNYeCKHUX OK 04

BCIIECTB, HX 1IK3.7,3.2

3HaYEHUE u

MIPUMCHCHUE B

OBITOBOI u

MPOU3BOJACTBEHHOMN

JeSITeIbHOCTH

YeJIOBEKa

KonTpoJubnas paéora 3 2 2

CTpyKTypa U CBOICTBA OPraHUYECKIX BEIIECTB

Paspean S. 4

Kunernueckue U TepMOIMHAMMYECKHE 3aKOHOMEPHOCTH

NMPOTEKAHUSI XUMHYECKHX peaKknuid

Tema 51.(2 2 4 OK 01

CxkopocTb OK 02

XUMHYECKHUX IIK3.7,3.2

peaKkuuid.

XUMHUYECKOE

paBHOBecCHE

Pa3znen 6. 4

PacTBOpBI

Tema 6.1. 2 2 OK 01

[Tonstue 0 OK 02

pacTBopax OK 07
I1K3.7.,3.2

Tema 6.2. 2 2 OK 01

Uccnenosanue OK 02

CBOMCTB PacTBOpPOB OK 04
IIK...3.7,3.2

IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COJlepKaHNe (CoMepKaHue MPUKJIATHOTO0 MOTYJIA)

Pazpea 7. 6 OK 01

Xumus B ObITY M IPOU3BOJICTBEHHO AeSITeJIbHOCTH YeJI0OBEKAa OK 02

Xumust B ObITy 1|2 4 6 OK 04

[IPOM3BOICTBEHHOM OK 07

NEeATEILHOCTH IIK3.7,3.2

YEJI0BEKa

IIpomexyTouHas 2

arrecranus no
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AUCHHITHHE
(3auer)

Bcero

32

10

22

72

24 3ayer
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2.2. TeMaTn4yecKkMid IJIAH U COAEPKAHME TUCHUILIUHBI

HaumenoBanue Conep:kanue y4eOHOro MaTepuasia (0OCHOBHOE M NMPO(PecCHOHATILHO-OPUEHTHPOBAHHOE), OB LeM 1aCOE dopmMupyembie
Pa3ieioB H TeM Ja6opaTopHble M MPAKTHYECKHE 3aAHITHS, MPUKJIATHON MOTYJIb KOMIETeHIHH
1 2 3 4
OcHOBHOE co/iepKaHue 64
Pazgea 1. OcCHOBBI CTPOEHUS BelleCTBA 6
Tema 1.1. OcCHOBHOE coJiep:KaHue 4 OK 01
Crpoenne atomoB | TeopeTnueckoe o0yueHue 2
XAMIICCKAX CoBpeMeHHass Mojelb CcTpoeHHs aroma. CHMBOJNMYECKHH SI3BIK XMUMHH. XHMHUYCCKUI DJIEMEHT.
SJICMCHTOB 1 DnexTpoHHas KoOH(urypamus atoma. Knaccudukanuss XMMHYECKAX DIIEMEHTOB (-, P-, d-31eMeHTHI).
fipupona BaneHtHble ~ 57€KTpOHBI.  BaneHTHOCTh.  DIEKTPOHHAs  HPUPOAA  XUMHYECKOW  CBS3M. 2
XAMAHECKON DIIEKTPOOTPHUIIATETIBHOCTh. BHIBI XUMHUYECKON CBsA3M (KOBAQJICHTHAS, WOHHAS, METaTHYECKasl,
CBs3H BOJIOPOIHAs) U CIIOCOOBI €€ 00pa3oBaHuUs
IpakTHYecKue 3aHIATHS 2
Pemenne 3amaHMii Ha WCIOJB30BAHHE XHMHYECKOHW CHUMBOJHMKM ¥ Ha3BaHWH COEIMHEHUM IO
HOMEHKJIAType MEXIYHAPOIHOIO COI03a TEOPETUYECKON U TPUKIIAAHOW XUMHUH U TPUBUAJIbHBIX HA3BAHUU
JUISL COCTABIICHUS. XUMHYECKUX (DOPMYJI JIBYXaTOMHBIX COEIAMHEHHIA (OKCUIOB, CYIb(HUIOB, THIAPHIOB U
T.IL.) ¥ IPyTUX HEOPraHWIECKUX COEANHEHHI OTIEBHBIX KJIACCOB. 2
[pakTHYecKue 3aIaHUsl HA YCTAHOBJICHUE CBS3M MEXIY CTPOCHHEM aTOMOB XMMHYECKHX 3JIEMEHTOB U
MEPUOJNYECKAM M3MCHEHHEM CBOMCTB XMMHUYCCKUX DIICMCHTOB M MX COCIMHCHUN B COOTBETCTBHH C
nojoxxeHueM [leprnoandeckoi CUCTEMBI.
Tema 1.2. OcCHOBHOE coJiep:KaHue 2 OK 01
[lepuognueckuii | [IpakTHyecKue 3aHATHS 2 OK 02
3aKOH H TabmuIa [Meproarueckas cucteMa XUMUIeckux sneMenToB J[. . Menneneesa. ®U3nueckuii CMBICIT
AN Menneneesa |[Tepuonmueckoro saxona J. 1. MeHzencesa. 3aK0OHOMEPHOCTH H3MCHEHHS CBOHCTB XMMHYECKHX
3JIEMEHTOB, 0OPa3yeMbIX MU MPOCTHIX M CIOKHBIX BEIMIECTB B COOTBETCTBHHU C MOJIOKCHHEM
XHMHUYECKOTO diieMenTa B [leproqudeckoii cucremMe. MUPOBO33pEHUECKOE U HAYYHOE 3HAUECHHUE
Ilepnoanueckoro 3akona J[.11. Menneneesa. [Ipornossr [I.11. MenneneeBa. OTKpbITHE HOBBIX 5

XUMHUYECKHX JJIEMEHTOB.

Pemrenne npakTuKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUN HA XAPAKTEPU3ALUI0 XUMUYECKUX
51eMeHTOB «MeTaumdeckre / HeMETaJIIMUECKUE CBOMCTBA, 2JEKTPOOTPULIATEIbHOCTh XUMHUECKUX
JJIEMEHTOB B COOTBETCTBUU C UX JJIEKTPOHHBIM CTPOCHUEM U IIOJIOKEHUEM B IIEPUOJUYECKON CUCTEME

xumudeckux dmementoB .M. Menaeneenay

17




Pa3nen 2. XuMn4yeckue peakuuu 10
Tema 2.1. Turier | OCHOBHOE CO/IepPKAHHE 4 OK 01
XUMHUYECKUX Teopernueckoe o6yuenue 2
peakuuit Knaccugukanus v TUIIBI XUMHUUYECKUX PEAKLUI C yyacTHEM HeopraHuyeckux BemecTB. CocTaBlieHHEe
YpaBHECHHI PEAKIIUi COSAMHCHHUS, PA3JIOKCHISI, 3aMEIIICHHS, 0OMEHA, B T.4. PEaKIHii TOPEHUSI,
OKHCJICHUS-BOCCTAHOBJICHHUS.
VYpaBHeHUsI OKHCIEHUI-BOccTaHOBNIEHUS. CTeneHb okuciaeHusl. OKUCINTENb U BOCCTAHOBUTENbD. 2
CocraBieHue 1 ypaBHUBAaHHE OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKLM METOAOM JIEKTPOHHOTO
6ananca. OKHCIUTEIHLHO-BOCCTAHOBUTEIBHBIE PEAKIIUH B IPUPO/IE, TPOU3BOICTBEHHBIX MPOIeccax U
KHU3HEJIEATEIbHOCTH OPraHU3MOB
IIpakTnyeckue 3aHATHSA 2
KonunuectBeHHble OTHOLIEHUS! B XUMUU. OCHOBHbBIE KOJIMYECTBEHHBIE 3aKOHBl B XUMHUU U PacdeThbl IO
YpaBHEHMSM XMMMYECKMX peakuuid. Mosib Kak eJUMHMIAa KOJIMYecTBa BellecTBa. MouisipHas Macca.
3aKOHBI COXPAaHEHUs Macchl M 3Hepruu. 3akoH ABoraapo. MousgpHblii 00beM razoB. OTHOCHUTENIbHAS 2
IUIOTHOCTH ra3oB. PacyeTsl Mo ypaBHEHHSM XMMHUYECKMX PEaKLUM C MCIOJb30BaHHMEM Macchl, 00beMa
(HOpMaJIbHBIE YCIIOBHUSI) Ta30B, KOJIMYECTBA BEIIECTBA
Tema 2.2. OcHoBHOe coaep:xaHue 4 OK 01
ODIEKTPOIUTHECK| Tegpernueckoe oGyuenue 2 OK 04
A quccouuanus u =
- oBMeH Teopus anexkTponuTHdecKkon aucconranuu. VMoHbl. DIeKTPOIUTHI, HEAIEKTPOIUTH. Peakiuun HOHHOTO
HOHHBI O obmena. CocTaBlieHHE peakIil MOHHOrO OOMEeHa IYyTEeM COCTAaBJIEHUS UX IOJIHBIX U COKPAIIEHHBIX 2
MOHHBIX YpaBHEHUH. KHCIOTHO-OCHOBHBIE peakliMy. 3aJJaHUsl HAa COCTaBJIIEHUE HOHHBIX peaKuil
JlabopaTopHble 3aHATHSA 2
JlaGopatopnas padora “Tunbl XUMUYECKUX peaKIvi’.
HccnenoBanue TUIoB (110 COCTaBY U KOJIMYECTBY UCXOAHBIX U 00Pa3yOIIMXCs BEIIECTB) U IPU3HAKOB 2
XUMHYecKuX peakiuii. [IpoBenenue peakuuii HOHHOro 0OMEHa, OINpeIeIeHUE CPeIbl BOIHBIX
pacTBOPOB. 3aJlaHKsl HA COCTABJIICHUE MOHHBIX PEaKIINi
KonTtpoabnasn
CrtpoeHue BeuiecTBa U XMMHUYECKUE PEaKLIUU 2
padora 1
Paznea 3. CrpoeHne 1 CBOIICTBA HEOPIAaHMYECKHUX BEIECTB 16
Tema 3.1. OcCHOBHOE coJiep:KaHue 4 OK 01
Knaccuukanus, | Teoperndeckoe oGydyeHune 2 OK 02
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HOMEHKJIaTypa 1
CTPOEHHE
HEOPTraHUYECKHUX
BEILECTB

[Ipeamer Heopranmveckoit xumun. Kinaccudukamms HeopraHUIeCKuX BemiecTB. [IpocThie U ClioKHBIC
BCIICCTBA. OCHOBHBIE KJIACCHI CIOKHBIX BCIIICCTB (OKCI/II[BI, THAPOKCUIBI, KUCJIOTHI, COJII/I). BzaumocBs3n
HEOpPraHMYECKUX BeIIeCcTB. ATperatHble COCTOHUA BelecTBa. Kpucrannnyeckue u aMmopdHbie
BeleCcTBA. THUIIBI KPUCTAUNIMYECKUX PEIIETOK (aTOMHAs, MOJICKYJIIpHAsl, MOHHAs, METaJUIMYECKasi).
3aBUCUMOCTh (PM3UUYECKUX CBOWCTB BEUIECTBA OT THUIA KPUCTAIIIMYECKON PEIIETKU. 3aBUCHUMOCTD
XUMHUYECKOU aKTUBHOCTU BCIICCTB OT BUAA XHUMHYECKOH CBSA3HU U TUIIA KpHCTaJIJII/I‘ICCKOﬁ PCIICTKU.
[IpuunHbl MHOrOOOpa3us BEIIECTB

[MpakTuyeckue 3aHATHSA

Homenkarypa HeopraHMYECKIX BEIIECTB: HA3BaHUE BEIIECTBA UCXOMAS U3 UX XUMHUYECKON (POPMYIIBI
WIN COCTaBJIEHUE XUMHUYECKON (POPMYIIbI MCXO/IS U3 Ha3BaHUS BEIECTBA 10 MEXYHapOIHON
(MIOITAK) nnu TpuBHaJIbHOM HOMEHKJIIATYDE.

Pemenne mnpakTHUecKuxX 3aJaHMi MO KiIAacCU(PUKALMM, HOMEHKIAType M XUMHYECKHM (opmynam
HEOpPraHMYECKUX BELIECTB PA3JIMYHBIX KJaccoB (yrapHblil ra3, YIJIEKHCIbIM Ta3, aMMHaK, ramieHas
U3BECTh, HEralleHasl U3BECTb, MUThEBAs COJIA M IPYTUX): Ha3bIBaTh U COCTABIATH (DOPMYJIIbI XMMUUECKUX
BEIIECTB, ONPEACIATh IPUHAIIEKHOCTD K KIIaccy.

HcTounnku xuMndeckoi nHdopMaru (cpeacTB MmaccoBoit HHGpopMauu, cetb IHTepHET u apyrue).
[Tonck nHbOpMaMK O HA3BaHHUSM, HIEHTH(HUKATOpAM, CTPYKTYPHBIM popmynam

IIK...

Tema 3.2. dusuko-
XUMHYECKHE
CBOMCTBA
HEOPTaHUYECKUX
BCIISCTB

OcHoBHOE coaepKaHue

Teopernyeckoe o0yueHune

Meramiel. O6mue Quznyeckne U XMMUYECKHE CBOMCTBa MeTaioB. CriocoObl TOJIydeHHs. 3HAYEHUE
METAJIOB M HEMETaJNIOB B TPHPOJAE W KHUIHEACITENLHOCTH 4YelOBEeKa U opraHu3MoB. Kopposus
METAJIJIOB: BUJIBI KOPPO3HUH, CITOCOOBI 3aITUTHI METAIIIIOB OT KOPPO3HH

Hemeramnel. OOmme ¢usnyeckue M XUMHUYECKHE CBOMCTBA HEMETaUIOB. THIUYHBIE CBOWCTBA
HemetaiioB [V— VII rpynn. Knaccuduxamus 1 HoMeHKIaTypa cCOeJUHEHU HeMeTaioB. KpyroBopoTsl
OMOTEHHBIX JIEMEHTOB B MPUPOJIE

XUMHUYEeCKIEe CBOMCTBA OCHOBHBIX KJIACCOB HCOPTaHNMYCCKUX BCUICCTB (OKCI/I}IOB, THAPOKCUIOB, KUCIIOT,
cojieil u ,Z[p) 3aKOHOMepHOCTI/I B U3MEHEHUM CBOMCTB IMPOCTBIX BCIICCTB, BOOOPOJAHBIX COC,HI/IHCHI/Iﬁ,
BBICIIUX OKCHUJ0B U THAPOKCHUIOB

IIpakTnyeckue 3aHATHS

CocraBiieHHE YpaBHEHMH XMMHMYECKUX DPEAKIUM C y4acTHEM IPOCTBIX U CIIOKHBIX HEOPraHUYECKUX
BEIIECTB: META/NIOB M HEMETAJJIOB; OKCHJIOB METAJJIOB, HEMETAJZIOB M aM(OTEPHBIX 3JIEMEHTOB;
HEOPraHMYECKUX KHUCIOT, OCHOBaHMA M aM(OTEpPHBIX THAPOKCHUIOB; HEOPraHUYECKUX COJIeH,
XapaKTEPU3YIOLIUX UX CBOMCTBA.

PeleHne npakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUI Ha CBOMCTBA, COCTAB, INOJIYYEHUE U

OK 01
OK 02
IIK...
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0e30MacHOe UCIOJb30BAaHUE BAXKHEHIIMX HEOPraHMYECKUX BEIIECTB B OBITY M MNPaKTHUYECKON
NeSITeNIbHOCTH YeJIOBEKa

Tema 3.3. OCHOBHOE cO/Iep:KaHue 2 OK 01
Unentudukanust | JlaGoparopHbie 3aHATHS 2 OK 02
HCOPraHW4CCKUX | JTaGopaTopras pabora «MieHTUPUKAIMSA HEOPIraHUUECKHX BEIIECTBY. OK 04
BCIICCTE Pemenne skcrepuMeHTalIbHBIX 3aJad I10 XMMHUYECKHMM CBONCTBAM METaUIOB M HEMETAJJIOB, I10

pacro3HaBaHMIO U MOIYYECHHUIO COEAMHEHNI METAJIZIOB U HEMETAJIIIOB. 2

WnenTudukanis HEOPraHMYECKUX BEIIECTB C HCIIONB30BaHUEM HX (PU3HKO-XMMHUYECKHX CBOWCTB,

XapaKTepHBIX KAaueCTBEHHBIX peakiuil. KauecTBeHHbIe peakiuu Ha cynabpaT-, KapOoHAT- U XJIOpUA-

aQHMOHBI, Ha KATUOH aMMOHMUSI
KonTtpoabnasn .

CBolicTBa HEOPTraHUYECKUX BEILIECTB 2
pa6ora 2
Pasznea 4. CTpoeHue u CBOMCTBA OPraHUYEeCKHUX BELIECTB 24
Tema 4.1. OcHOBHOE coJep:KaHue 4 OK 01
Knaccupukanus, | Teoperndeckoe o6ydyenue 2 IIK...
CTPOCHHE U [losiBieHne 1 pa3BUTHE OPraHMYECKON XMMHUHU Kak Hayku. [Ipenmer oprannueckon xumun. Mecto u
HOMCHKJIaTypa 3HAYEHHUE OPTaHUYECKOW XUMUU B CUCTEME €CTECTBEHHBIX HaYK.
OpraHH4eCKUX XUMHUYECKOE CTPOCHHE KaK MOPSJOK COEAMHEHHS aTOMOB B MOJIEKYJIE COINIACHO WX BaJ€HTHOCTH.
BCILECTB OCHOBHBIE TTOJIOKEHUSI TEOPUM XMUMHUUYECKOTO CTPOEHUSI OpraHudeckux coenuHeHunii A.M. bytieposa.

VYriepoaHblii CKENET OPraHUYEeCKOW MOJIEKYJbl. 3aBHCHMOCTH CBOMCTB BEIIECTB OT XHMHUYECKOTO 2

CTPOEHMS MOJIEKYJI. MI30Mepus U U30MepHI.

[lonsitTue o @ynkumonanbHoM rpynne. Panukan. IlpuHnunel KjiacCU(pUKaLUKU  OPraHUYECKUX

coequHeHn. MexyHapoiHasi HOMEHKJIaTypa U IPUHILIMUIIBI HOMEHKJIATYPbl OPraHUYECKUX COEIUHEHU.

[TonsiTre 00 a30TcoEpKALINX COEAMHEHUSIX, OMOJIOrMYEeCKH aKTUBHBIX BellecTBax (yriieBojax, Kupax,

0eJKax u Jip.), BBICOKOMOJIEKYJISIPHBIX COEIMHEHHX (MOHOMED, MOJIMMED, CTPYKTYPHOE 3BEHO)

I[MpakTuyeckue 3aHATHSA 2

Homenknatypa oOpraHu4yecKuX COEIMHEHUH OTAEIbHBIX KJIacCOB (HACHILICHHBIC, HEHACHILIEHHBIE U

apOMAaTUYECKUE YIIIEBOJOPO/bI, CIIUPTHI, (PDEHOJIBI, abAECTH/IbI, KETOHbI, KAPOOHOBBIE KUCIOTHI U JIp.)

CocraBiieHHEe TOJHBIX U COKPALIEHHBIX CTPYKTYPHBIX (OPMYJ OpraHMYECKHX BEHIECTB OTIENIbHBIX 2

KJIACCOB, HCIIONIb3Yys WX HAa3BaHUS IO CHUCTEMATHYECKOW W TPUBHUAIBHOW HOMEHKJAType (ITUIIEH,
aneTuieH, TuIepuH, (eHon, (GopmanbAeTus, YKCyCHas KHUCJIOTa, TIWIHH). PacdeTsl mpocrenmei
(hOopMyIIbI OpraHuYeCcKOi MOJICKYJIbI, HCXO/ISI U3 2JIEMEHTHOTO cocTaBa (B %)
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Tema 4.2.
CpolicTBa
OpraHUYECKUX
COCTUHEHUN

OcCHOBHOE co/Iep:KaHue

12

TeopeaneCKoe oﬁyqeﬂne

®u3NKO-XMMUYECKHE CBOICTBA OPraHMYECKHX COCAMHEHHWH OTHEIBHBIX KJaccoB (0COOCHHOCTH
KJ1accu()UKAMU 1 HOMEHKJIATYpPhl BHYTPH KJIacca; TOMOJIOTHUYECKHUH psif v 00mas popmyina; H30Mepus;
¢u3nuecKre CBOICTBA; XUMHYECKHE CBOMCTBA; COCOOBI IOJTyYCHUS):

— TpeJeNbHbIC YIIIeBOAOPObI (AIKaHbl U IUKJIOANKaHbl). ['opeHrne mMeTaHa Kak OJWH M3 OCHOBHBIX
HMCTOYHHUKOB TEIIa B IPOMBIIINICHHOCTH U ObITy. CBOKCTBA MPUPOAHBIX YIIIEBOAOPOIOB, HAXOXKICHHUE B
MIPUPO/JIC U TPUMEHEHHUE AIKAHOB;

— HeTpeiebHbIC (ATKEHBI, AIKWUHBI M aJIKaIMeHbI) 1 apOMaTHUYECKHUE YTIEBOA0POAbl. [ opeHne aneTuicHa
KaK MCTOYHHMK BBHICOKOTEMIIEPATYPHOTO IJIAMEHH JIJIsl CBAPKU U PE3KU METAJLIOB

— KHCJIOPOCOAEPIKAIINe COeAMHEHUS (CTTUPTHI U PeHOIIbI, KapOOHOBBIE KUCIOTHI ¥ 3(UPHI, aIbJCTUIBI U
KETOHBI, JKUpbI, yriaeBojbl). [IpakTHueckoe NpPUMEHEHUE STWICHIJIMKOJA, TIJHUIEepHHA, (eHoma.
[Ipumenenue Qopmanpaernaa, aueranbAeruaa, YKCYCHOM KHUCIOTh. MplUla Kak COJM  BBICIIUX
KapOOHOBBIX KHCJIOT. MoloII1e CBOWCTBA MblIa

— a30TCo/IepIKallME COeAMHEHNS (AMUHBI 1 aMUHOKHUCIIOTHI, Oesikn). BricokoMomeKyispHble COETUHEHUS
(cuHTeTHYeCKME W OMOJOrMYECKU-aKTHBHbBIE). MoOHOMeEp, MOJuUMep, CTPYKTYpHOE  3BEHO.
ITonmMepu3anus 3THIIEHA KAK OCHOBHOE HAIIPaBJIICHUE €r0 UCIIOIb30BaHUS.

I'eHeTHYeCKas CBA3b MEXKY KJIaCCaMU OPraHU4EeCKUX COCIUHEHUN

HpaKaneCKne 3aHATHUSA

CBolicTBa OpraHMYECKMX COEIMHEHUN OTAEIbHBIX KJIAccOB (TpUBHAIbHAS M MEXJIyHapOJHas
HOMEHKJIaTypa, XUMHUUECKUE CBOMCTBA, CIIOCOOBI MOJMYyUYeHHUs): TpeAebHbIe (AIKaHbl U LUKIOAIKaHBbI),
HenpeenbHble (AJIKEHbI, aJKUHBI U aJIKaJIME€Hbl) 1 apOMaTUYECKUE YIJIEBOJOPO/Ibl, CHUPTHI U (DEHOIBI,
KapOOHOBBIE KUCIIOTHI U A(UPHI, alTbAECTH/IbI U KETOHBI, aMUHBI 1 aMUHOKHCIIOTHI, BHICOKOMOJIEKYJISIpHBIE
COE€MHEHMS. 3aJaHUs Ha COCTABJICHHE YPAaBHEHMHM XMMHUYECKHMX PEaKIMHA C y4yaCTHEM OpraHH4eCKHX
BEILECTB HA OCHOBAHUU UX COCTaBA U CTPOCHUS

CocraBieHue cxeM peaknuuid (B TOM YHCIE€ MO TPEAJOXKEHHbIM IIeTOYKaM IpeBpalleHuil),
XapaKTepU3YIOIINX XUMUYECKHE CBOMCTBA OPraHUYECKUX COETMHEHUI OT/AETbHBIX KJIaCCOB, CIIOCOOBI UX
MIOJIy4YeHUSI M Ha3BaHUE OPraHUYECKUX COCAVHEHUN 10 TPUBUAIBHOM WIM MEXKIYHAPOIAHOU
CHUCTEMAaTUYECKOM HOMEHKJIATYpE.
PemeHne 1pakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUM HAa CBOMCTBA OPraHUYECKUX
COCUHEHHH OTAEIbHBIX KIACCOB

JlaGoparopHnas padora

OK 01
OK 02
OK 04
IIK...
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JlabopaTtopHas pabota “IIpeBparieHus OpraHUYECKUX BEIIECTB MTPU HArpEBaHHUH .
[Tonydenue 3TuIEHa U U3y4EHUE €ro CBOMCTB. MoenrpoBaHue MOJIEKYN M XMMHUYECKUX MPEBpaICHHA
Ha IPUMEpE dTaHa, TUIIEHA, alleTUIIEHa U JIp.

Tema 4.3. OcHoBHOE coep:kaHue OK 01
Vnenrndurarms Teopernyeckoe 00yuenmne OK 02
OPTatHHieciiX buooprannueckue coenuHeHus. llpumeHeHue u Ouonoruyeckas poib yriaeBoaoB. OKHCIEHHE OK 04
BCINECTB, HX VIJIE€BOJAOB — MCTOYHHUK DSHEPrUM JKUBBIX OpraHu3MoB. OOnacTH NPUMEHEHHS aMUHOKHUCIOT. TIK....
Hatete u ITpeBparenus 6e1KoB MUK B opranusme. bruonornueckue GpyHkium 6enxos. buonornyeckue GpyHkmuu
ngMer He B KHUpOB. Posib Oprannueckoil XMMUMU B pelIeHUH Mpo0OJieM NMUIIEBOH 0€30IMacHOCTH
ngl(f;:;):nlgmeﬂﬁoﬁ Ponp opranuuyeckoif XUMHMM B pPELICHUHM MPOOJIEM SHEPreTUYEecKOd Oe30MacHOCTH, B Pa3BUTHUU
ESTETBHOCTH MEJIMLMHBL, CO3/IAHNH HOBBIX MATEPHANIOB, HOBBIX HCTOHUKOB JHEPriN (ampTEpHATUBHBIE HCTOYHUKH
HeloBeKa sHeprun). OnacHOCTh BO3AECHUCTBUS Ha )KHUBbIE OPIaHU3Mbl OPTraHUYECKHUX BELIECTB OTJEIBHBIX KJIACCOB

(YrneBogoposl, CHUPTHL, (EHOJNBI, XJIOPOPTaHMYECKHUE MPOU3BOIHBIC, aJBJCTHIBI M Jp.), CMBICI

110Ka3aTessl PesieIbHO IOMYCTUMOM KOHIIEHTPALUU

JlaGopaTopHble 3aHATHUS

Jlaboparopuas padoTa: “UneHTuUKANNAS OPTaHUYESCKUX COSTUHEHHUA OTICTHHBIX KIIACCOB™

WnenTudukans opraHMuecKuX COeIMHEHUI OT/ENbHbIX KJIACCOB (Ha MpUMepe albJeru/oB, Kpaxmana,

YKCYCHOM KHUCJIOTBI, O€JIKOB U T.I1.) C UCIIOJIb30BAaHUEM UX (PU3UKO-XUMUYECKUX CBOMCTB U XapaKTEPHBIX

KayecTBEHHBIX peakuuil. JleHarypanuss Oenka mnpu HarpeBaHuu. LIBeTHble peakiuu O€NKOB.

Bo3HUKHOBEHNE aHAIMTHYECKOTO CHTHAJIA C TOYKH 3PEHUS XMMHUYECKHX IPOIECCOB MPH MPOTEKAHUU

KayeCTBEHHON PeaKlny, MO3BOJISIONICH NASHTH(PHUIIMPOBATh NPETI0KEHHBIE OPTaHUYECKUE BEIIECTBA
KonTpouabnas C .
paGora 3 TPYKTypa U CBOWCTBA OPTaHWYECKHX BEIIECTB
Paznen S. Kunernuyeckue u TepMOAMHAMHYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUSI XUMUYECKHX PeaKiuii
Ckopoctb OcHoBHOE cogepkaHue OK 01
XUMHYECKUX OK 02
peaxuil. IIK...
XHUMHYECKOE
paBHOBECHE

Teopernyeckoe o0yueHue
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CkopocTh peakiuu, €€ 3aBUCHMOCTh OT Pa3iMyYHBIX (DAaKTOPOB: MPUPOIBI PEarupyrolux BEIIECTB,
KOHIEHTPALlMK pEearupymooliux BeLIECTB, TEeMIEpaTypbl U IUIOMIAIM PEAKIMOHHON MMOBEPXHOCTH.
TernnoBbie 3G HEKTH XUMUYECKUX PEAKIMid. DK30- U SHIAOTEPMHUYECKHUE, PEAKLINH.

OO6paTumocTh peakuuii. XuMU4eCKOe paBHOBECHE U €r0 CMEILIEHUE MTO/1 IEHCTBUEM Pa3IMYHbIX (PAKTOPOB
(KOHLIEHTpalMsl PEearecHTOB WJIM MNPOAYKTOB pPEAaKIUH, MAaBJIEHUE, TEMIEeparypa) [Uisl CO3AAaHMS
ONTHMAJIBHBIX YCIOBUN MpOTeKaHuss XxuMuueckux npoueccos. [Ipunmun Jle [latense

IIpakTHYeckne 3aHATHSA OK 01
Pemenue npakTHKO-OPUEHTUPOBAHHBIX 3aJaHUN Ha aHaIU3 (AKTOPOB, BIMSAIOUIMX HA H3MEHEHHE OK 02
CKOPOCTH XUMHYECKON PeaKIMH, B T.4. C MO3UIUI KOJOTHUYECKH 11€JIeCO00Pa3HOT0 MOBECHUS B OBITY U IIK...
TPYAOBOM JESITEIBHOCTH B IIEIIIX COXPAHEHUS CBOETO 3/I0POBbSI M OKPY’KAIOIIEH IPUPOIHOMN CPEIBL.
Pemenne mpakTUKO-OPHEHTUPOBAHHBIX 3adaHUil Ha mnpuMeHeHue npuHiuna Jle-Illarense s
HaXOXXJCHHUS HANpaBIICHUS CMEIICHUS pPABHOBECHS XHWMHUYECKOH peakuuu W aHanu3 (HaKTOpOB,
BIUSIIOIIUX HA CMEIIEHUE XUMUYECKOTO PAaBHOBECHS
Pa3neua 6. PactBopsI
Tema 6.1. OcHoBHOE coep:KaHue OK 01
IonsTue o TeopeTuueckoe 00yueHne OK 02
pactBopax PactBopeHne kak ¢usnko-xumuueckuil mporecc. PactBopsl. CrocoObl NPUTOTOBIIEHUS PAaCTBOPOB. OK 07
PactBOoprMoCTh. MaccoBast 101 paCTBOPEHHOT 0 BeriecTBa. CMbICI ITOKa3aTels MPeeabHO TOMYCTUMON TIK....
KOHIICHTPALIMHU H €0 MCIIOJIb30BAaHME B OIIEHKE IKOJIOTHYECKON 0€30MacHOCTH.
[IpaBuna 5KOJIOTMYECKH LEIeCO00pPa3HOro MOBEACHHS B OBITY M TPYJOBOH JEATENBHOCTH B LEJAX
COXPAHEHUS CBOETO 3JI0POBbS M OKPYXKAIOIIEH MPUPOIHONU CPENbl; OMACHOCTh BO3JAEHCTBUS HA KUBbIC
OpraHU3MBbl ONPE/IEICHHBIX BEIECTB.
Pemrenne npakTHKO-OpUEHTHPOBAHHBIX PACUECTHBIX 3aaHU HA PAaCTBOPHI, UCTIONIB3yeMbIe B OBITOBOW 1
IIPOU3BOJICTBEHHOM JIETEILHOCTH YeJIOBEKa
Tema 6.2. OcHOBHOE co/lepKaHue OK 01
Vcenenobanne JlaGopaTopHble 3aHsTHS OK 02
CBOUCTB pacTBopos JlaGopatopnas pabora «IIpuroroBneHue pacTBOPOB». OK 04
[IpuroTtoBneHue pacTBOPOB 3a/laHHON (MaccoBol, %) KOHIIEHTpaIMH (C MPaKTUKO-OPUEHTUPOBAHHBIMU TIK...
BOIPOCAMH) U OIIPEICIIEHUE CPEJIbl BOJHBIX PAaCTBOPOB.
Penrenue 3a1a4 Ha MPUTOTOBJICHNE PACTBOPOB
IIpodeccnoHaIbHO-OPHMEHTHPOBAHHOE COAepPKaHMe (COePKAHUE TPUKJIIATHOTO MOXYJIs)
Paznen 7. XuMusi B 6bITY H IPOM3BOACTBEHHOI IEATEIHLHOCTH Ye0BeKa OK 01
OK 02

OcHoBHOe coaepkaHue
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Xumus B 0biTy 1 [ TeopeTmdeckoe odyueHnune 2 OK 04
IPOU3BOJACTBEHHON [ HoBelilMe HOCTHKEHNS XUMUYECKOM HAYKU ¥ XMMUUYECKOM TEXHOJIOTMU. Pollb XUMUHU B 00eCIeYeHIH OK 07
JeATEbHOCTH HKOJIOTMYECKOH, SHEPreTUYeCKON U MUIIeBON 0€30MacHOCTH, pa3BUTUU MeTUIMHBIL. [IpaBuia nmoucka u 2 IIK...
YeJIoBeKa aHaJIM3a XUMHYECKOH WH(pOpMamuu U3 pa3IWYHBIX HCTOYHUKOB (HaydHas W y4eOHO-HAydIHas

JUTepaTypa, CpecTBa MaccoBoii nHGopmManuu, cetb HTepHer)

[MpakTuyeckue 3aHATHS

[Tonck m aHanMM3 KEHCOB O MPHUMEHEHWHM XHMHYECKUX BEIIECTB M TEXHOJOTHHA C Y4eTOM Oymymiei

npodeccuoHabHOM ~ NEATEIBbHOCTH MO  TeMaM:  BaKHEWIIHME  CTPOUTENIbHbIE  MaTepHallbl,

KOHCTPYKIIMOHHBIE ~MaTepualbl, KpacKd, CTEKI0, KepamMHKa, MaTepuaibl JUIsl SJIEKTPOHUKH, 4

HaHOMaTepHualbl, TEKCTUJIbHBIE BOJOKHA, WCTOYHUKMA DJHEPruU, OPraHMYECKUE U MUHEpaJbHbIC

yI0OpeHUs, JICKAPCTBEHHBIC BENIECTBA, OBITOBAST XHMHSI.

3amura: [IpencraBnenue pe3yabTaToB penieHus KelicoB B opMe MUHU-I0KIIa/1a C TIpe3eHTalnuen

IIpomMe:xxyTouHasi aTTecTanus M0 AUCHMILIMHE (3a4eT) 2

Bcero 72
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3. YCJIOBUSI PEAJIM3ALIUY TIPOTPAMMBI OBILIEOBPA30BATEJIBHOM
JACIATLITAHBI

3.1. TpeGoBaHus K MUHMMAJIBLHOMY MAaTEPUAJIbHO-TEXHUYECKOMY 00ecredeHn o
Jns peanuzanuu MpOrpamMMbl JUCHUIIIMHBI JIOJDKHBI OBITh TMPETYCMOTPEHBI  CIIEIYIOIINE
CrelaJbHbIE TIOMEIICHUS: YICOHBI KAOMHET XUMUU W/ MM Y4eOHOW XMMHYECKOU JTaO0OpaTOpUH.

OO6opynoBanne yuyeOHOro kaOuHera (HArJIS/IHbIE MOCOOHUsI): HAOOPHI MAPOCTEPKHEBBIX
MoJieJIel MOJIEKYJI, MOJIeNIM KPUCTANIMYECKUX pelleToK, Tabnuina MenaeneeBa, yueOHbIe (UIbMBI,
1 (poBbIe 00pazoBaTEIbHBIE PECYPCHI.

TexHuyeckue cpeacTBa 00yuyeHHsi: KOMIBIOTED C YCTPOWCTBAaMU BOCIPOW3BEICHHUS 3BYKa,
MPUHTEP, MYJIbTUMEANA-TIPOECKTOP C SKPAHOM.

OobopynoBanue Jadoparopuu W Ppado4Yux MecT JIaDOPATOPUM: MEH3YPKH, NHUIETKHU-
KaneJIbHUIIbI, TEPMOMETpPbI, MHKPOCKON, MPEIMETHbIE M TOKPOBHBIC CTEKJA, IUIAHIICTHI s
KareJbHBIX peakuuid, GuibTpoBalbHAsg Oymara, MPOMBIBAJKHU, CTEKJISIHHbIE MPOOUPKHU, PE3HMHOBBIC
pOOKH, HA0Op PEaKTHUBOB, CTCKJISIHHBIC MAJTOYKH, INTATHBBI JUISI TPOOMPOK; MEPHBIC IWIHHIIPEI,
BOPOHKHU CTEKJISIHHBIE, BOPOHKH AenuTenbHble umuHapuueckue (50-100 mir), CTyNKu ¢ MEeCTUKOM,
dapdopoBble YaNIKH, MHHIECTHI, GUIBTPEI OyMaKHBIE, BaTa, MapJs, dJICKTPOIUTHTKH, Ja00paTOpHEIC
IITAaTUBBI, CIOUPTOBbIE TOPENKH, CHOHYKH, OpUOOp I TMOJydeHHs Ta3oB (WM mpoOHpka C
ra300TBOJHOMN TPYOKOI1), epikaTeinu A MPOOUPOK, CKIITHKH JIJIS XPaHEHUSI PEAaKTUBOB, Pa31aTOYHBIC
notku; xumuueckue crakansl (50, 100 u 200 Mi); mmareny; MUHLIETHI, TUTEIbHBIC IIUIILI, MEPHBIE
npoOupku (Ha 10-20 M) u Mepubie ko051 (25, 50, 100 u 200 mut), BoasiHas GaHst (MM TEPMOCTAT),
CTEKJISTHHBIC MaJIOYKK; KOHNYecKHe Kouobl st TutpoBanus (50 u 100 mi1); MHAMKATOPHBIE TOJIOCKH
11t onipeesienust pH u crannapTHas MHAMKATOPHAS IIKAJa; YHUBEPCATbHBIA HHANKATOD; MUIIETKH HA
1, 10, 50 ma (unu mo3atopsl Ha 1, 5 u 10 mut), OropeTKu AN TUTPOBAHUS, TaOOPATOPHbBIE /WU
AQHATUTUYCCKUE BECHI, CYIIMIBHBIN mKad, u ap. 1aboparopHOe 000pyI0BaHUE.

3.2. UnopmannonHoe odecnevyenne peaju3anum NporpamMmbl

1. [l peanmu3anuu mporpaMMbl OMOIMOTEUHBINH (POHT 00pa30BaTEIbHON OPraHU3aIMH TOJIKESH
UMETh T[eYaTHBbIE W/WIW DIEKTPOHHbIE 00pa3oBaTelbHbIE U WHGOPMAIMOHHBIE PECYPCHI,
PEKOMEH/I0BaHHBIE JJIs UCIOJIb30BaHUS B 00pa30BaTEeIbHOM Ipoliecce, HE CTaplie 5 JeT ¢ MOMEHTa
U3JIaHUS.

2. Pexomenayemble TieyaTHbIE U3JaHUS [0 peain3aluy 0011e00pa3oBaTeNbHON IUCIUILIMHBI
MPEJICTABICHBI B METOAMYECKUX PEKOMEHIAIUAX 110 OpTaHu3aluy 00ydeHus.

4. KOHTPOJIb 1 OIIEHKA PE3YJbTATOB OCBOEHUSI OBIIIEOBPA30OBATEJIBHOM
JANCHUITVINHBI

KoHTponb 1 oneHKa pe3ysbTaToOB O0Y4EeHHsl OCYLIECTBISETCS MPENOAAaBaTENeM B IIpoLecce
IPOBEICHUS NPAKTUUYECKUX 3aHATUN U J1aOOpaTOPHBIX pabOT, TECTUPOBAHUS, a TAK)KE BBITOJIHEHUS
o0yJaromyUMHUCs HMHIAMBHUIYaJIbHBIX 3aJaHUN, IMPOEKTOB, HcCcieloBaHUU. Pe3ynbraThl 00y4yeHHS
OTpEeAeIAIOT, YTO OOydaromuecs OJKHBI 3HaThb, TIOHUMaTh M JEMOHCTPUPOBATH IO 3aBEPIICHUU
W3YYEHHUS JUCIUIUINHEI.

Jis popmupoBaHUs, KOHTPOJISE U OLIEHKH pPE3YyJIbTaTOB OCBOCHUS Y4YEOHOM HCIUIUIMHBI
UCIIOJIb3YETCSl CUCTEMa OLICHOYHBIX MEPOIPHATUH, MpEACTaBIAOMas cO00il KOMIUIEKC Yy4eOHBIX
MEPONPUITHHA, COTIIACOBAHHBIX C pe3yjibTaTaMu 00ydeHus u chopmynupoBaHHbIX ¢ yueTrom OI'OC
COO (mpenmetHsle pe3yabTatsl o qucuuminbe) u @I'oC CIIO.

Tunsl oeHOYHBIX

Ne | OK/TIK | Moayas/Pa3zgen/Tema |  Pesyabrat 00yueHust N
MeponpUuATHI

| | OcHoBHOe conep:kanue

1 ®opMyIHpOBaTH

Pa3zgen 1. OcHOBBI

0a30BbIe MOHATHSA U
CTPOEHHS BellecTBa

3aKOHBI XUMHUH
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THunol OLEeHOYHBIX

Ne | OK/TIK | Moayas/Pa3nen/Tema | Pe3dyabrar 00y4yeHus N
MeponpusTHI
1.1 [ OK 01 CTpoeHue aToMOB CocraBnsate xumndeckue |1. Tect «CtpoeHne aToMoB
XUMHUYECKHX JJIEMEHTOB |(DOPMYIIBI COSMHCHHUN B |XMMHUYECKUX SJICMEHTOB U
U TIPUPOJA XUMUYECKOH |COOTBETCTBHH CO MIPUPOIA XUMHUECKOH CBSI3U».
CBSI3U CTENIEHBIO OKUCIICHUS 2. 3agaun Ha COCTaBJICHUE
XUMHUYECKHX 3JIEMEHTOB, |XMUMHUYECKUX QOopMy
KCXO/Isl U3 BaJICHTHOCTHU U |JIBYXaTOMHBIX COSIUHEHUN
ANEKTPOOTPHUIATETLHOCTU |(OKCHUIOB, CYNb()UIOB, THAPUIOB
U T.OL).
3. 3a1aHus Ha UCTOJIb30BAHKUE
XMMHYECKON CUMBOJIMKH U
Ha3BaHUU COEOUHEHUHN I10
HOMEHKJIAType MEKTyHapOIHOTO
COI03a TEOPETUUYECKOM U
MPUKIATHON XUMUU U
TPUBHAJIbHBIX HA3BaHUU IS
COCTaBJICHUS] XUMHUYECKUX
(hopMyIT IBYXaTOMHBIX
coeuHEeHH (OKCUIOB,
Cyab(GUI0B, TUAPUAOB U T.I1.) U
JIPYTUX HEOPTaHUYECKUX
COCIMHEHHH OTJEIBHBIX KJIACCOB
1.2 | OK 01 Ilepunonnyeckuil 3akoH 1| XapaKkTepu30BaTh 1. Tect «Mertamnuyeckue /
OK 02 |rabmuma JI.W. XMMHYECKHE DJICMEHTBI B |HEMETAJNTNYECKHUE CBOMCTBA,
Menneneena COOTBETCTBHUH C UX ANEKTPOOTPHUIATENEHOCTD U

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

CPOJICTBO K AJIEKTPOHY
XUMHYECKUX AJIEMEHTOB B
COOTBETCTBHE C MX AJICKTPOHHBIM
CTPOEHUEM H TOJIOKEHHUEM B
IIEPUOIUYECKON CHCTEME
XUMHYECKHUX 31eMeHTOB JI. 1.
MeneneeBay.

2. IlpakTnyeckue 3a1aHus Ha
YCTaHOBJICHHE CBSI3H MEXKTY
CTPOEHHUEM ATOMOB XUMHUYECKUX
3JIEMEHTOB M TIEPUOTUICCKUM
U3MEHEHUEM CBOMCTB
XAMHYECKHUX 3JICMEHTOB M MX
COEMHEHHI B COOTBETCTBUU C
nonoxenneM [lepuonnueckon
CHUCTEME.

3. [IpakTUKO-OpHEHTUPOBAHHBIEC
TEOPETUUECKUE 3aJaHusl Ha
XapaKTEePU3aAINI0 XUMHIECKUX
3JIeMEHTOB: «MeTamuuyeckue /
HEMETaJNIMISCKUE CBOMCTBA,
3JEKTPOOTPULATENHHOCTD U
CPOJICTBO K AJIEKTPOHY
XHMHYECKUX IJIEMEHTOB B
COOTBETCTBHE C MX IJICKTPOHHBIM
CTPOEHUEM U TMOJIOKEHHUEM B
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THunol OLEeHOYHBIX

Ne | OK/TIK | Moayas/Pa3nen/Tema | Pe3dyabrar 00y4yeHus N
MeponpusATHI
MIEPUOUYECKON CUCTEME
XUMHUYECKHX 3JIEMEHTOB
J.1. MenneneeBa»
2 XapakrepusoBaTth TUIIbI |KonTposbHas padora
Pasnen 2. XUMMCCKHE |y yyeckcnx peakumii | «Crpoenue semectsa 1
peariun XHMHYeCcKHe PeaKkium
2.1 | OKO01 |Tumsl XuMHYECKUX CocraBnarh peakuuu 1. 3amaun Ha cocTaBiieHUE
OK 04 |peakuwmit COCIMHEHMUS, Pa3IOKEHUs, | YPABHEHUN pPEeaKIUid:
oOMeHa, 3aMeleHHS, — COeIMHEHHMS, 3aMEIICHUS,
OKHUCJIUTEIBHO- pasznoxkeHus, oOMeHa,
BOCCTaHOBUTEJIbHbBIE — OKHCIIUTENBHO-
peakuuu BOCCTAHOBUTEJIBHBIX PEaKIHUil ¢
HCIIOJIb30BAaHUEM METO/Ia
3JIEKTPOHHOTO OajaHca.
2. 3agauu Ha pacyeT MaccChl
BEIIECTBA UIH 00BbEMaA
ra3oB M0 U3BECTHOMY KOJIMUYECTBY
BELIECTBA, Macce WIH 00BEMY
OJIHOTO M3 YYaCTBYIOIIUX B
pEaKLHUU BELIECTB; PACUEThI
Macchl (00bEMa, KoruecTBa
BELIECTBA) IPOJYKTOB pEaKIuHy,
€CJIM OJTHO U3 BEIIECTB UMEET
IPUMECH
2.2 DNEeKTpOTUTHYECKAS CocTaBisTh ypaBHEHHUS 1. 3aganHus Ha cocTaBleHUe
JIVICCOIIMAIINS | MIOHHBIA |XUMUYECKUX PEaKIIH MOJIEKYJISIPHBIX M HOHHBIX
oOMeH HMOHHOT0 OOMeHa ¢ peakuuii ¢ yuacTueM KUcCIoT,
y4acTUEM OCHOBAaHHU U COJIEH,
HEOPraHMYECKUX BEUIECTB |YCTAHOBJIEHUE U3MEHEHUS
KHCIIOTHOCTH CPEJIbl
2. JIaboparopHas pabota "Tursl
XUMUYECKHUX peakiuii”
3 Pa3nen 3. Ctpoenue u |HccienoBath ctpoenue u|Konrpoabnas padora

CBONCTBA
HEOPraHu4ecKux
BellEeCTB

CBOMCTBA
HEOPraHu4ecKnx
BelleCTB

«CBOHCTBa HEOPraHHUYECKUX
BelleCTB)
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OK/IIK

Monayas/Paznen/Tema

Pe3yabTar 00y4yeHus

THunol OLEeHOYHBIX
MepOonpUATHH

3.1

OK 01
IIK..

Knaccudukanus,
HOMEHKJIaTypa U
CTpOCHHUE
HEOPTaHUYECKUX
BEIIIECTB

Knaccudunuposars
HEOpraHUYECKHe
BEIIECTBA B COOTBETCTBUU
C UX CTPOCHUEM

1. Tect «Homenkiarypa u
Ha3BaHUE HEOPTaHUYECKUX
BEIIECTB UCXOJIS U3 UX
XUMHYECKON (OPMYIIBI HITH
COCTaBJICHHE XUMUYECKON
(hopMyIIBI HCXOIS U3 HA3BAHUS
BEIIECTBA 10 MEXKIYyHAPOTHOM
WJIY TPUBUAIBHOU
HOMEHKJIAType».

2. 3agaun Ha pacyeT MacCOBOM
10JIA (MacChl) XUMHYECKOTO
3JIEMEHTA (COeAMHEHNS) B
MOJICKYJIe (CMecH).

3. [IpakTrueckue 3aganus 1Mo
KkiaccuuKaluu, HOMEHKIAType U
XUMHYECKHM (hopmynam
HEOPTaHUYECKUX BEUICCTB
Pa3IUYHBIX KJIACCOB.

4. TlpakTH4eckue 3alanus Ha
omnpeaeNeHue XUMUIECKOU
AKTUBHOCTH BEIIIECTB B
3aBUCHMOCTH BU/Ia XUMHUECKOM
CBSI3U M TUTIA KPUCTAJUTMIECKOM
peueTku

3.2

OK 01
OK 02
[K...

DU3NKO-XNMHYECKHE
CBOMCTBa
HEOPraHUYECKUX
BEIIIECTB

VcranaBinBarth
3aBUCHUMOCTH (PU3HUKO-
XUMHYECKHX CBOMCTB
HEOPraHUYECKHUX BEILECTB
OT CTPOCHHSI aTOMOB H
MOJIEKYJI, @ TAK)KE TUIIa
KPHUCTAIUTMYECKOMN
peueTku

1. Tect «Ocobennoctu
XUMHUYECKHUX CBOMCTB OKCUOB,
KHCJIOT, OCHOBaHUH, aM(OTEPHBIX
TUIPOKCHUIOB U COJIEM».

2. 3ajaHus Ha COCTaBJIECHHE
YPaBHEHUN XUMUYECKUX PEaKLUN
C Y4acTHEM MPOCTHIX U CIOKHBIX
HEOPraHMYECKUX BEIIECTB:
OKCHJIOB METAJIJIOB, HEMETAIIJIOB U
aM(OTEPHBIX 3JIEMEHTOB;
HEOPraHUYECKUX KUCIIOT,
OCHOBaHUHU M aM()OTEPHBIX
TUIPOKCHUI0B, HEOPTAaHUYECKUX
COJIEH, XapaKTEPU3YIOLIUX UX
CBOMCTBA U CIIOCOOBI TOJTYUYEHHUSI.
3. IIpakTHKO-OpHEHTHPOBAHHBIE
TEOPETUYECKHE 3a1aHUs Ha
CBOMCTBA U IIOJIy4YCHHUE
HEOpPraHMYECKUX BEIIECTB

3.3

OK 01
OK 02
OK 04

Nnentuduxanus
HEOPTraHUYECKHUX
BEIIECTB

Uccnenosarts
KaueCTBEHHbIE PEAKIINU
HEOPTraHUYECKHUX BEIIECTB

1. IIpakTHKO-OpUEHTHPOBAHHBIE
3a/1aHMsl IO COCTaBJICHUIO
XUMHUYECKHUX PEaKIU ¢ ydacTHEM
HEOPraHUYECKUX BEIIECTB,
HCTIONB3YEMBIX TSI MIX
UICHTH(PUKAIUH.
2.JIaboparopnas pabdora:
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THunol OLEeHOYHBIX

Ne | OK/TIK | Moayas/Pa3nen/Tema | Pe3dyabrar 00y4yeHus N
MeponpusTHI
“Unentuduxanus
HEOPraHUYECKUX BEIIeCTB”

4 Pa3nen 4. Ctpoenue u |HcciaenoBats crpoenue u|Konrpoabnas padora
CBOliCcTBa cBoiicTBa oprannyeckux [«CTpoeHHe H CBOMCTBA
OpPraHMYecKux BellleCTB OPraHMYecKuX BelecTB»
BellecTB

4.1 | OKO01 Knaccudukanus, Knaccudumnuposars 1. 3agaHusi Ha COCTaBJICHUE
[K... CTpOCHHE U OpraHMYecKre BEIIeCTBA B [HA3BaHUIN OPraHUYECKUX
HOMEHKJIATypa COOTBETCTBUHU C UX COEAMHEHUI IO TPUBUAIILHOW WJTH
OpPTaHUYECKUX BEIIECTB |CTPOCHUEM MeXIyHapOAHON
CHUCTEMAaTUYECKON HOMEHKJIATYpe.
2. 3ajaHus Ha COCTaBJICHUE
TIOJTHBIX ¥ COKPAILIEHHBIX
CTPYKTYPHBIX (hOpMYIT
OpPraHUYECKUX BEUIECTB
OTJICNBbHBIX KJIACCOB.
3. 3ajaun Ha onpezeneHue
npocreiien GopMyIbl
OpPraHUYECKON MOJIEKYJIbI, UCXO/IsI
13 3JIEMEHTHOTO cocTaBa (B %)
4.2 | OK 01 CBoiicTBa OpraHM4eCKuX | Y cCTaHaBIUBAaTh 1. 3agaHus Ha COCTaBIIEHUE
OK 02 |coenuHeHwMit 3aBUCUMOCTh (PU3HUKO- YpaBHEHUN XUMUYECKUX peaKLuit
OK 04 XUMUYECKUX CBOMCTB C y4aCTHUEM OPraHUYECKUX
[K... OPraHMYeCKHUX BEIIECTB OT |BEUIECTB HA OCHOBAHWUH UX

CTPOCHUSA MOJICKYJI

COCTaBa U CTPOCHHUS.
2. 3ajaHus Ha COCTaBJIECHHE
YPaBHEHUN XUMUYECKUX PEaAKIIUH,
WJUTIOCTPUPYIOLINX XUMHUECKHE
CBOICTBA C yUETOM MEXaHU3MOB
MPOTEKAHUS JaHHBIX peakUuui U
TEHETUYECKOM CBSI3U
OpPraHMYECKUX BEIIECTB Pa3HbIX
KJIACCOB.

3. PacueTrHsble 3a1a4u MO
YPaBHEHUSIM PEAKIUI C y4acTUEM
OpPraHMYECKUX BEIIECTB.

4. JTaboparopHas paboTa
“IIpeBpallieHUs OPraHUYECKUX
BELIECTB [IpY HArpeBaHUU"
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THunol OLEeHOYHBIX

Ne | OK/TIK | Moayas/Pa3nen/Tema | Pe3dyabrar 00y4yeHus N
MeponpusiTui
43 | OK01 Nnentudukanus Hccnenosath 1.ITpakTHKO-OpUEHTUPOBAHHBIEC
OK 02 |opraHMYeCcKUX BEILECTB, [KAUECTBEHHBIE PEAKLIUN  |3a/laHus IO COCTABIICHUIO
OK 04 |ux 3HaueHHe U OpraHUYEeCKHUX XUMHYECKUX PEAKIUN C ydacTHEM
IK... IIPUMEHEHNE B OBITOBON |COEUHEHUH OTAEIBHBIX |OPraHUYECKUX BEILIECTB, B T.4.
Y IPOU3BOJACTBEHHOMN KJIacCOB UCIIOJIB3YEMBIX JJI UX
JESTEIbHOCTH YEJI0OBEKA UICHTH(PUKAIUHN B OBITY U
IPOMBIIUIEHHOCTH.
2.JTaboparopnast pabota:
“UnenTudUKaInus opraHndecKux
COEIMHEHUI OTJENIbHBIX KJIACCOB™

5 Pazneua 5. XapakTepu3oBaThb
Kunernyeckue u BJIMSIHHE PA3JINYHbIX
TepMOAMHAMHMYecKHe |(aKTOpPOB Ha
3aKOHOMEPHOCTH pPaBHOBeCHE U CKOPOCTh
NPOTEeKAHUS XHMHYECKHX peakiui
XHMHYECKHX peaKkuuid

5 | OKO01 CKopocTh XMMHUECKUX | XapaKTepu30BaTh [IpakTHKO-OpUEHTUPOBaHHBIE

OK 02 |peaknuil. XuMHUYECKOE€ |BIMSHUE KOHLEHTPAUU |TEOPETUUYECKUE 3a/IaHHs HA

[IK... paBHOBECHE pearupyromux BeuecTB U |aHanu3 GaKTOPOB, BIMSIONIUX HA
TEMIIepaTypbl Ha CKOPOCTb |U3MEHEHNE CKOPOCTH XUMUYECKOU
XUMHYECKUX PEAKIUN peakuuu. [Ipaktrko-
XapakTepus3oBaTh OPUEHTUPOBAHHBIE 3aJJaHUs HA
BIIUSIHUE U3MEHEHUS NpUMeHeHue npuHuumna Jle-
KOHILIeHTpauuu Bemects, |lllarenbe nis HaxoxaeHUs
peakuuu cpeasl u HaIpaBJIEHUS! CMEILEHUS
TeMIIepaTypbl Ha paBHOBECHSI XUMUYECKON PEaKIINH
CMeEIlleHNEe XUMUYECKOT0 |M aHaiu3 (GaKTOPOB, BIUSIOIINX
paBHOBECHS Ha CMEILEHUE XUMUYECKOTO

paBHOBECHS

6 HccnenoBath ncTHHHBbIE

Pa3nes 6. PacTtBopsl pacTBOpHI € 32JaHHBIMHA
XapaKTepUCTUKAMU
6.1 | OK01 Ilonsatue o pactBopax  |Pasnuuyars HCTUHHBIE 1. 3amaun Ha IPUTrOTOBIICHHE
OK 02 pacTBOpHI pacTBOpPOB.
IIK ... 2. IIpakTUKO-OpUEHTUPOBAHHbIE
pacueTHble 3a/laHus Ha
JUCIIEPCHBIE CUCTEMBI,
HCIIOIb3yEMBbIE B OBITOBOM 1
IIPOU3BOJICTBEHHON JEATENBHOCTH
YyeJioBeKa
6.2 | OK 01 UccnenoBanue croiictB |MccnenoBath Gusuko- JlaGopaTopHas pabota
OK 04 |pactBOpOB XUMUYECKHE CBOUCTBA “IIpuroroBienue pacTBOPOB”
IIK ... HUCTUHHBIX PaCTBOPOB

Il | IpodeccuonanbHO-OpHMEHTHPOBAHHOE CO/lep:KaHMe (coep:KaHue MPUKJIATHOTO MOLYJIsI)

7 Pa3pgen 7. OuenuBarth nocjaeAcTBHA |3amuTa Keica (¢ y4eToM
Xumusi B ObITY U OBITOBOI U Oyayuueil mpogeccuoHaIbLHOM
IMPOU3BOACTBECHHOM NPOU3BOACTBECHHOM AesiITeJIbHOCTH)

AeSITeJIbHOCTH AeSITeIbHOCTH Ye10BeKa
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THunol OLEeHOYHBIX

Ne | OK/TIK | Moayas/Pa3nen/Tema | Pe3dyabrar 00y4yeHus N
MeponpusTHI
yejJoBeKa ¢ MO3MIuH
3K0JIOTNYeCKOoM
0€30IaCHOCTH
OK 01 Xumus B ObITY U OnenuBath nocnencteus |Keiic (¢ yaerom Oymymieit
OK 02  |mpou3BOACTBEHHOM OBITOBOI 1 npogeccuoHaTbHON
OK 04 JIEATEIIbHOCTH YeJIOBEKa (IIPOU3BOICTBEHHOM JESATETLHOCTH)
OK 07 NeSITEILHOCTH YeaoBeKa ¢ |Bo3MoKkHEIE TEMBI KEHCOB:
IIK ... no3unui dxonorndeckor | 1. IloTemnenne kiimMara u

0€e30I1acCHOCTH

BBICBOOOXKIEHHE TA30BBIX
THJIPATOB CO JIHA OKeaHa.

2. Bynymiue matepuansl s aBua-
, MAIIMHO- ¥ IPUOOPOCTPOCHUSI.

3. HoBble maTepuaibl ajis
COJIHEYHBIX OaTapeil.

4. JlekapcTBa Ha OCHOBE
PaCTUTEIBHBIX MPEIapaToB
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