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Pabouas nporpamma coctaBieHa:
B cootBeTcTBUU ¢ TpeboBanusmu OI'OC CIIO, yrBepxkaeHHOr0 nmprukazoM Munmnpocsemenust PO ot
25.12.2024r Ne 1060 n npukaza Munnpocseuenust Poccun ot 18.05.2023r. Ne 371 «O06 yTBepxaeHUN
benepanbHON 00pa30BaTENbHOM MPOrpaMMbI CPEAHEr0 00IIero 00pa3oBaHUsY;

1. OBIIASI XAPAKTEPUCTUKA PABOYEM TPOI'PAMMBI
OBIIEOBPA3OBATEJIbHOU JACIHUILIMHBI «XUMMSI»

1.1. MecTo AUCHMIUIMHBI B CTPYKType OCHOBHOH mpogeccMoHAIbLHOI 00pa3oBaTelbHOM
NPOrpamMMmbl

OO6meoOpa3oBaTenbHas JUCHUIUIMHA «XHUMHS» H3y4daeTcss Ha 0a30BOM  ypOBHE B
0011e00pa3oBaTeIbHOM IHKJIE y4eOHOrOo IUIaHa OCHOBHOM MpodecCHOHAIBHOW 00pa30oBaTeIbHOM
IporpaMMbl YKPYITHEHHBIX TpymI crenuaibHocTei / 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.

TpynoemMKkocTh AMCHUILTHHBI « XUMUs» Ha 0a30BOM YpOBHE COCTaBIseT 72 yaca, U3 KOTOpbIX 64
yaca — 0a30BbIil Moaynb (6 pa3nenoB) U 8 yacoB — mpuKIagHONW MOoayab (1 paszmen), BKIIOYArOMIMMA
MIPAKTUKO-OPHUEHTUPOBAHHOE COAEPKAHNE KOHKPETHOM Mpodeccru Win CHeualbHOCTH.

[TpuknanHoil MOy BKJIIOYAET OAUH pazaen. Paznen 7 «Xumus B ObITY U MPOU3BOJCTBEHHON
NESTeTbHOCTH YEJIOBEKa» pealln3yeTcs Ui BceX Mpodeccruil/CrennaibHOCTel Ha MaTeprane KeHcoB,
CBSI3aHHBIX C PKOJIOTMUYECKOI 0€3011aCHOCTBIO U OLIEHKOM MOCIEACTBUI OBITOBOM U MPOU3BOACTBEHHON
NEeSTEILHOCTH, 110 OTPACIsAM OyayIel npodecCuOHATBHOM IEATETbHOCTH 00yUarOIINXCA.

[lepuon oOydeHus u pacrpeneneHrue o ceMecTpam orpeeNseT 00pa3oBaTenbHas OpraHU3aIus
CaMOCTOSITENILHO, C Yy4YeTOM JIOTHKA (OpPMUPOBAHMSI TPEAMETHBIX pPE3yJabTaToOB, OOMIMX U
npoecCHOHANBHBIX ~ KOMIIETEHIIUH, MEXIPEAMETHBIX CBSI3e¢d C  JAPYTUMHU  JUCHUIUIMHAMU
o011eo0pa3oBareabHOro U 00IIENpPOoheCCHOHATBHOTO IUKIOB Y4eOHOTO MIIaHa.

1.2. lean u niiaHupyemMble pe3yJabTAThl 0CBOEHHS TUCIHUILIUHBI

1.2.1. llesu 1 3aaa4 AUCHMILIIMHBI

dopMHUpOBaHUE Yy CTYJACHTOB IPEACTABICHUS O XHMHYECKOH COCTABJISIFOIICH ECTECTBEHHO-
HAyYHOW KApPTUHBI MHUpPa KaK OCHOBBI TNMPHUHATHS PEIICHWH B JKH3HECHHBIX WM IPOU3BOICTBCHHBIX
CUTYAITUSAX, OTBETCTBEHHOTO TIOBEICHUS B IPUPOJTHOM cpejie.

3agaun AUCHUNJIMHBI:

1) cpopmupoBaTh MOHUMaHKE 3aKOHOMEPHOCTEH MPOTEKAHHS XUMHUECKUX MTPOIIECCOB U SABICHUN
B OKpY)Kawollel cpene, LEeIOCTHOM HayyHOM KapTHHBI MHpa, B3aUMOCBS3H U B3aWMO3aBHCHMOCTH
€CTECTBEHHBIX HayK;

2) pa3BUTh YMEHHSI COCTABIATH POPMYJIIbI HEOPTaHUYECKUX M OPTaHMUECKUX BEIIECTB, ypaBHEHUS
XUMHYECKUX pEaKIui, OOBACHATh WX CMBICI, HWHTEPIPETUPOBATH PE3YyIbTaThl XUMHUYECKHX
IKCIIEPUMEHTOB,

3) cdopmMupoBaTh HABBIKM IPOBEJICHUS IMPOCTCUINX XHUMHUYECKUX OKCIIEPUMEHTAIHHBIX
UCCIIEIOBAaHUM C cOOJII0/IEHuEM TpaBUJl 0€30MacHOT0 OOpalleHusi ¢ BEUIeCTBAMU U J1TaOOPaTOPHBIM
00opynOBaHUEM;

4) pa3BUTh yMEHHsI HUCIOIB30BaTh HMH(POPMAIMIO XUMHYECKOTO XapakTepa M3 pa3IMuHBIX
HUCTOYHUKOB;



5) chopmupoBaTh yMEHHSI MPOTHO3UPOBATH MOCIEICTBUS CBOEH NEATEILHOCTH M XMMHUYECKHUX
MPUPOIHBIX, OBITOBBIX U TPOU3BOJCTBEHHBIX MPOIIECCOB,;

6) copmMupoBaTh MOHUMAHKUE 3HAYUMOCTH JTOCTHIKEHUN XMMHUECKON HAyKU U TEXHOJOTUHN IS
Pa3BUTHS COLMATBHON U IPOM3BOJICTBEHHOM cep.



IInanupyemMble pe3yJbTaThl 0CBOCHHS 001e00pa3oBaTebHOM AMcHMIIMHBI B cooTBeTcTBHU ¢ PI'OC CIIO u Ha ocHoBe ®T'OC COO

Kon n ILlrannpyeMsble pe3yibTaThl 0OCBOCHUS TUCHUILIMHBI
HAUMEHOBaHU
e

dopMupyemMbIX O6ume! JMCHUIIMHAPHbIE?

KOMIIeTeHIU

OK 01. B yacTu TPyAOBOI0 BOCIIUTAHMSA: - BIAQJECTh CHCTEMOM XMMHUYECKHX 3HAHUM, KOTOpas  BKIJIIOYAET:

Bribupats - TOTOBHOCTb K TpPYIy, OCO3HAaHUE IIEHHOCTU | OCHOBOIIOJIAralolUe MOHATHS (XMMHYECKHHM 3JEMEHT, aToOM, 3JIEKTPOHHAas

CIOCOObI MacTepcTBa, TPY10JII00ue; 000J104Ka aToma, s-, p-, d-2JIEKTPOHHBIC OPOUTAIM aTOMOB, HOH, MOJICKYIIa,

pelieHus 3aJa4 | - TOTOBHOCTb K  aKTUBHOM  JAEATEIbHOCTH | BAJIGHTHOCTb, 3JIEKTPOOTPULIATENBHOCTh, CTENEHb OKHUCIICHUS, XMMHYECKas

npodeCcCHOoHaN | TEXHOJOTHYECKOW U COIMAIbHON HANPaBIEHHOCTH, | CBSI3b, MOJIb, MOJISIpHAs Macca, MOJIAPHBIA O0bEM, YIJIEPOJHBIA CKEJeT,

BHOMU CHOCOOHOCTh MHUIMHMPOBATH, IJIAHUPOBATh M | (YHKUMOHANbHAS TpyNna, pagukai, U30MepHs, U30Mepbl, TOMOJIOTHYECKUN

JIEATEIbHOCTH | CAMOCTOSITENIBHO BBIIOJIHATH TAKYIO AEATENBHOCTD; | PsAJl, TOMOJIOTH, YTJIEBOAOPOABI, KUCIOPOA- U a30TCOAEpKAIINE COCAUHEHU,

IPUMEHUTEIBH | - MHTEpPEC K pa3IMYHbIM cdepam | OMOIOTHYECKH AKTUBHBIE BellecTBa (YIJIEBOJbI, JKUPbI, OEJIKH), MOHOMED,

0 K pa3Iu4HbIM | Ipo(ecCHOHAIBHON 1eATENbHOCTH, MIOJIUMEDP,  CTPYKTYpPHOE 3BEHO, BBICOKOMOJIEKYJISIDHBIE  COEIUHEHHS,

KOHTEKCTam OBjaleHNe  YHHBEPCAJBHBIMH  Y4eOHBIMHU | KpUCTAJUIMYECKAs DPELIeTKA, TUIbl XUMHYECKHUX PEaKUHUH (OKUCIUTENBHO-
M03HABATEJbHBIMH 1eHICTBUSIMH: BOCCTAaHOBUTENbHbIE, 3K30-U SHIAOTEPMHUUECKUE, PEaKIIMM HOHHOTO OOMEHa),
a) 0a30BbIe JIOTHYECKHUE NeHiCTBHA! pPacTBOP, DJIEKTPOIUTHI, HEXJIEKTPOJIMTHI, DJIEKTPOJIUTHYECKAS JUCCOLMALINS,
- CaMOCTOSITENIBHO (dhopMynpoBaTh U | OKUCIIUTEIb, BOCCTAHOBUTENb, CKOPOCTh XMMHUYECKON PEaKIMU, XUMAYECKOE

aKTyaJIH3HpoBaTh NpPOOJIEMy, paccMaTpuUBaTh €e
BCECTOPOHHE;

- YCTaHaBJMBAaTh CYIIECTBCHHBIH TNPU3HAK WU
OCHOBAHHUA JIA CpaBHCHI/ISI, KJIaCCI/Iq)HKaHHI/I 158
00001IeHHS;

- OmpeaessTh LEMH JESTEIbHOCTH,
napamMeTpbl U KPUTEPUHU MX JIOCTHIKCHHUS,

3a/1aBaTh

paBHOBECHE), TEOPHUM M 3aKOHBl (TEOpHS XHUMHUYECKOTO CTPOEHUS
opranuueckux BemiectB A.M. byrtiepoBa, Teopus 3JIEKTPOJIUTUYECKON
Jucconuanuy, nepuonndeckuil 3akon [[.1. Menneneesa, 3ak0H COXpaHEHUs
MAacchl), 3aKOHOMEPHOCTH, CUMBOJINYECKUH S3BIK XMMHH, (PAKTOJIOTUUECKUE
CBEJICHUS O CBOMCTBaX, COCTaBe, MOJIyUEHHUH U O€30M1aCHOM HCIIOJIb30BaHUH
BaXHEHIINX HEOPraHMYECKUX U OpPraHM4YecKHMX BeIlecTB B OBITY U
IIPAKTUYECKOHN AEATEIbHOCTH YEJIOBEKa;

- yYMETb BBIABJIATH XapaKTepHble NPU3HAKK U B3aUMOCBS3b H3YYEHHBIX




- BBISBISITH 3aKOHOMEPHOCTH W TIPOTHBOPEYUS B
paccMaTpUBAEMBbIX SIBJICHUSX;

- BHOCUTH KOPPEKTHBBI B ACSITEILHOCTD, OIICHUBATH
COOTBETCTBUE PpE3yJbTAaTOB IIEJISM, OIICHUBATh
PUCKH TIOCTICICTBHIA NESATEILHOCTH,

- pa3BHBaTh KPEATHBHOE MBIIICHUE TIPH PEIICHUH
YKU3HEHHBIX TIPOOJIeM

0) 0a30BbIe UCCJIeI0BaTEeIbCKUE TeHCTBUS:

- BJIQJICTh HABBIKAMH Y4E€OHO-HCCIIeIOBATEILCKON U
MIPOCKTHOM JIEATEILHOCTH, HABBIKAMHU Pa3pEIICHHS
npo0Jem;

- BBIABJIATH IPUYMHHO-CJICJACTBEHHBIC CBSI3M U
aKTyaJIM3UPOBATh 3aJ]a4y, BBIIBUTATh TUIIOTE3Yy €€
pelIeHus, HaXOJIHUTh apryMeHThI TS
JIOKA3aTeIbCTBA CBOMX YTBEPXKACHHI, 3a7aBaTh
rapameTpbl U KpUTEPUH PEIICHNUS,

- aHAIM3HWPOBATHh MOJYYECHHBIC B XOJI€ PEIICHUS
3aJjaud pe3yNIbTaThl, KPUTUYECKU OLIEHUBATH HX
JIOCTOBEPHOCTh, IPOTHO3UPOBATH W3MCHCHHE B
HOBBIX YCIIOBUSIX;

- YMETh NIEPEHOCHUTH 3HAHUS B MO3HABATCIBHYIO U
MPAKTHYECKYIO 00JIaCTH KUZHEEATEIbHOCTH;

- yMeThb WHTETPUPOBATH 3HAHUS W3 Pa3HBIX
MPEeIMETHBIX 00IacTel;

- BBIOBUTaTh  HOBBIE  HIEH,
OpPUTHHAIILHBIC MTOIXO0/IbI U PEIICHUS;
- CIIOCOOHOCTh X HCIOJIL30BaHHUS B
MO3HABATENILHON M COIMAILHOM MPaKTHUKE

npeiaraTh

HOHSITI/Iﬁ, IMPUMCHATH COOTBCTCTBYIOIIUC IMOHATHUA TP OIMCAHUU CTPOCHUA U
CBOMCTB HCOPraHN4YCCKUX M OPraHMYCCKHX BEIICCTB MU HX npeBpameHHﬁ;

BBIABJIATH B3aNMMOCB3b XHUMHUYCCKUX 3HAHUN C IIOHATUAMUA u
MMPpEACTABICHUAMU APYTIUX €CCTCCTBCHHOHAYYHBIX ITPEAMCETOB,

- YMCTb HCII0Jb30BaTh HaMMCHOBAaHU XUMHUYCCKUX COG,Z[I/IHGHI/Iﬁ
MCXKAYHapOAHOro COro3a TeopeTquCKOﬁ u HpHKHaHHOﬁ XUMHUHU H

TPUBHUAJIbHBIC HA3BaHUSI BAXKHEUIIIUX BEIIECTB (3TUJICH, alleTUJICH, TJIMLEPHUH,
denon, Qopmanpaerun, yKCycHas KHUCIOTa, TJIHMIMH, YrapHbli ras,
YTJIGKUCIIBIN Ta3, aMMHUaK, TalieHas U3BeCTh, HEeraleHas U3BeCTb, TUThEBas
colla M JPYTHX), COCTaBIATh (OPMYIJbl HEOPraHMUECKUX U OPTaHHMUECKUX
BEILIECTB, YPaBHEHUS XHMHUYECKHUX pEAKIUH, OOBSICHATH HUX CMBICI,
MOATBEPKIAThH XapaKTepHbIE XUMUYECKHE CBOICTBa BEILIECTB
COOTBETCTBYIOIIMMU HKCIIEPUMEHTAMH M 3alUCSIMH YPAaBHEHHN XUMHYECKUX
peaKIuii;

- YMETh YCTAHABJIMBATh MPUHAJJICKHOCTh HM3YUYECHHBIX HEOPTraHWYECKUX U
OpraHMYECKHUX BEILIECTB K ONPEJEICHHBIM KjaccaMm M IpylnaM COeIMHEHUH,
XapaKkTepU30BaTh UX COCTaB M BAXKHEWINNE CBOWCTBA; OMPENETSATH BHUIBI
XUMHUYECKUX CBSI3eH (KOBaJCHTHAas, MOHHAS, METa/IM4yecKas, BOJOPOJIHAs),
THUTIBI KPUCTAJUTMYECKUX PEIIETOK BEIIECTB; KIAaCCU(PUIIUPOBATH XUMUUYECKHE
peakuuu;

- chopmupoBaTh TpENCTaBIEHUA: O XHMHYECKOM  COCTaBISIOIICH
€CTECTBEHHOHAYYHOM KapTHHBI MHpA, POJIM XMMHUM B TO3HAHUM SIBICHUU
npupoabl, B (OPMHUPOBAHUMU MBIIUICHUS W KYJIbTYPhl JIMYHOCTH, €€
(GyHKIIMOHATBLHOW TPAMOTHOCTH, HEOOXOIUMOMN JJIsi PEeUICHUS MPAKTUYECKUX
3a/1a4 ¥ IKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3J0POBBIO U
MIPUPOJHOU Cpelie;

- YMETh TPOBOJUTH PACUYETHl MO XUMHUYECKUM (POpMyJaM U ypaBHEHUSIM
XUMHUYECKUX  PEaKIUid ¢  HCIOJIb30BaHMEM  (U3NYECKUX  BEIHYUH,
XapaKTEePU3YIONIUX BEMIECTBA ¢ KOJUYECTBEHHON CTOPOHBI: MAacChl, 00beMa
(HOpManbHBIE YCIIOBHUSI) Ta30B, KOJIMYECTBA BEIIECTBA; HCIOIb30BATh
CHUCTEMHBIE XUMUYECKHE 3HAHUS JJIS TPHHATHS PEIICHHH B KOHKPETHBIX
JKU3HEHHBIX CUTYAIIMIX, CBSI3aHHBIX C BEIIECTBAMHU U UX IPUMEHEHHUEM




OK 02.
Hcnonb3oBath
COBPEMEHHBIC
CpencTBa
TIOWCKa,
aHaJu3a u
WHTEPIIPETAUN
uHpopmanuu u
UH(POPMALIMOHH
bI€ TEXHOJIOTHH
JUIs
BBITIOJTHEHUS
3a1a4
npodeccuoHal
bHOU

e TEIbHOCTH

B o06Js1acTH HEHHOCTH HAYYHOI'O MO3HAHUS:

- c(hOpMUPOBAHHOCTh MHUPOBO33pEHUS,
COOTBETCTBYIOILIETO ~ COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAyKM U OOILIECTBEHHOW MPAKTHKH,
OCHOBaHHOT'O Ha Jaore KYJBTYP,
CIIOCOOCTBYIOLIIETO OCO3HAHUIO CBOETO MeCTa B
HOJIUKYJIbTYPHOM MHDE;

- COBEpIICHCTBOBAHUE SI3bIKOBOM M YHUTATEJIbCKOU
KYJIBTYpbl KaK CpEICTBAa B3aUMOJAECUCTBUS MEXIY
JIOJIbMU U TTO3HAHUS MUDA;

- OCO3HaHHWE [EHHOCTH Hay4YHOW JESTEeIbHOCTH,

TFOTOBHOCTb ~ OCYILECTBJIATH  HIPOEKTHYIO U
UCCIIEI0BATEIbCKYIO JESITENIbHOCTD
UH/IMBUYaJIHO U B TPYIIIIE;

OsilaileHHe  YHHBEpPCAJIbHBIMM  y4eOHBIMU

NO03HABATEJIbHBIMM el CTBHSIMU:

B) padora ¢ nHpopmanueii:

- BJIaJICTh HABBIKAMH MOJY4YeHHUsS MHPOpPMaLUU U3
UCTOYHUKOB DAa3HBIX THUIIOB, CaMOCTOSITEIBHO
OCYILIECTBIIATh NOUCK, aHAJIN3, CUCTEMATU3ALNIO U
MHTEPIIPETALNI0O HHPOPMALIMK Pa3IUYHbIX BUJIOB U
(bopM mpecTaBIeHHUS;

- co3JaBaTh TEKCThl B pa3MuYHBIX (opMarax c
y4eTOM Ha3Ha4yeHus MHQOpManuu U LEJIEeBOH
ayIUTOpUM, BBIOMpas ONTUMAJIbHYIO  (Qopmy
IIPEJICTaBICHNS U BU3yaIU3aluy;

- OLIEHMBaTb JOCTOBEPHOCTb, JIETUTUMHOCTH
UHpOpPMAlLlUK, €€ COOTBETCTBHE IIPAaBOBBIM U
MOpaIbHO-ITHUYECKUM HOpMaM;

- HUCHOJb30BaTh CpeACTBA HMH()OPMAIMOHHBIX U
KOMMYHUKAIIUOHHBIX TEXHOJOTMH B pEeLIeHUH
KOIHUTHBHBIX, KOMMYHUKaTHUBHBIX u
OpraHM3allMOHHBIX  33aJa4 ¢  COOJIOJEHHEM
TpeOOBaHUI IPrOHOMHKH, TEXHUKU 0€30MacCHOCTH,

- YMETb [IJIAHUPOBATH U BBIIIOJIHATHE XUMUYECKHUH IKCIIEPUMEHT (IIPEBpAILICHUS
OpraHMYECKUX BELIECTB IIPHU HArpeBaHUM, OTyYEHUE ITUIICHA U U3YYCHHE €T
CBOICTB, KaueCTBEHHBIE PEAKLUU HA albJAETHIbI, KpaxMall, YKCYCHYIO
KHCIIOTY; JIeHaTypanusi OEIKOB MPH HAarpeBaHUU, I[BETHbIC PEAKIMHU OEIKOB;
IPOBOJUTH PEAKIIMU HOHHOTO 0OMEHa, ONPEIENIATh CPely BOJHBIX PACTBOPOB,
KaueCTBEHHbIE pPEaKIMM Ha cylbdar-, kapOoHAT- U XJIOPUI-aHHOHBI, Ha
KaTHOH aMMOHMS; pelIaTh SKCIEPUMEHTAIbHbIE 33/1a4y 110 TeMaM "MeTaiisl"
u "HemeTamibl") B COOTBETCTBHM C MPAaBWJIAMH TEXHUKU OC30MACHOCTH TPH
oOpalIeHny ¢ BEIIeCTBAMH U JIa0OPaTOPHBIM 000pyIOBAaHHEM; MPEJICTABIISATh
pe3ynbTaThl XUMHUYECKOTO OHKCIEpUMEHTa B (opMe 3amuch ypaBHEHUU
COOTBETCTBYIOILIMX pPeaKUuil U (OpMyJIHpOBaTh BBIBOABI Ha OCHOBE 3THUX
pe3yIbTaToB;

- YMETh aHAJIM3UPOBATh XUMUYECKYIO HHPOPMAIIUIO, TTOIY4aeMYIO U3 Pa3HbIX
MCTOYHUKOB (CpeACTB MaccoBoi nHpopmanmu, cetb IHTepHET U Apyrue);

- BJIaJIeTh OCHOBHBIMU METO/IaMU HAYYHOTI'O I03HAHHUS BEIIECTB U XUMUYECKUX
ABIIeHUH (HaOII0IeHNEe, U3MEPEHUE, SKCIIEPUMEHT, MOJCIIMPOBAHNUE);

- YMETh MPOBOJIUTH pacueThl MO0 XMMHUYECKUM (OopMyJaM WU ypaBHEHHSIM
XUMHUYECKUX  pEaKuid ¢  HCIOJIb30BaHMEM  (U3MUECKUX  BEIUYMH,
XapaKTepU3YIOIIMX BEIIECTBAa C KOJIMYECTBEHHOM CTOPOHBI: Macchl, 00bemMa
(HOpManbHBIE YCJIOBHUSI) Ta30B, KOJHMYECTBA BEIIECTBA; HCIOJIb30BAThH
CUCTEMHbIE XMUMHUYECKHE 3HAHHS JJIs MPUHATHS PEUICHUH B KOHKPETHBIX
JKU3HEHHBIX CUTYalUsX, CBA3aHHBIX C BELIECTBAMH M UX IIPUMEHEHUEM




THUTHUEHBI, PECypcocOepeKeHHsl, TPABOBBIX H
S9THYECKMX  HOPM, HOpPM  HH(POPMAIMOHHON
0e30I1aCHOCTH;

- BJIaJICTh HABBIKAMH PACIIO3HABAHUS U 3AIUTHI
uHpopManuu, nHHOPMAITMOHHOH 0€30IMacHOCTH
JUYHOCTH,

OK 04.
DddekTuBHO
B3aUMO/ICHCTBO
BaTh U
paboratsb B
KOJUJIEKTHUBE U
KOMaHJ1e

- TOTOBHOCTh K CaMOpPa3BUTHIO,
CaMOCTOATEIIbHOCTH U CAMOOIIPEIEICHHUIO;
-OBJIaJICHUE HaBbIKAMH y4eOHO-
HCCIIEIOBATENILCKOM, IMPOEKTHOH U COLMAIbHOU
JIeSITeJIbHOCTH;

OBJaanenue YHHMBEPCAJIbHBIMHA
KOMMYHHUKATHBHBIMHU AeHCTBUAMMU:

0) coBMecTHasl 1eATeJIbHOCTD.

- TIOHMMAaThb W WCIOJIb30BaTh IPEUMYIIECTBA
KOMaHJAHOW ¥ UHJIMBUyaJIbHOU paboThI;

- NPUHUMATh ULEIW COBMECTHOW JIE€ATEIBHOCTH,
OPraHu30BbIBaTh U KOOPAWHUPOBATH JEUCTBUS I10
€¢ OCTIDKCHHUIO: COCTaBIISITh INIAaH JICHCTBHIA,
pacrpenensaTb pojid ¢ Y4eTOM MHEHUN YYaCTHUKOB
00CyX/1aTh pe3yJabTaThl COBMECTHOM PaOOTHI;

- KOOPJMHUPOBATb U BBHINONHATH pabOTy B

YCII0BHUAX pc€ajbHOrO, BUPTYAJIbHOI'O u
KOM6I/IHI/IpOBaHHOFO BSaHMOﬂeﬁCTBHH;
-  OCYHIECTBJIATH IMO3UTHUBHOC CTPATECIHYCCKOC

MOBEJICHUE B PA3IUYHBIX CUTYyalUsX, MPOSIBIATH
TBOPYECTBO U BOOOpaKEHUE, OBITh MHUIIHATHBHBIM
OBiaieHHe YHHBEPCAJIbLHBIMH PeryJssTHBHbIMH
JeHCTBHSIMM:

I') IPUHATHE ce0sl M APYTUX JIKO/Ieii:

- IPUHUMATh MOTUBBI U aPTYMEHTHI APYTHUX JIIOACH
MIPU aHAJIU3€E PE3yJIbTATOB AEATEIbHOCTH;

- YMETb IJIAHUPOBATH U BBHITIOJIHATH XUMHUECKHUI SKCTIEPUMEHT (TIPEBpALCHHUS
OpPraHMYECKUX BEIECTB IIPU HarpeBaHUM, ITOJIy4YCHHE STUIIEHA U U3y4EHHE €T
CBOICTB, KaueCTBEHHbIE PEAKLIUU HA albJETHJbl, KpaxMall, YKCYCHYIO
KUCJIOTY; JA€HATypauus OEJIKOB IPH HAarpeBaHWM, LIBETHBIE PEAaKLUU OEJIKOB;
IIPOBOAMTD PEAKIIMM HOHHOTO OOMEHA, ONPEAEIATh CPEAY BOJIHBIX pacTBOPOB,
KayeCTBEHHbIEC peaklUu Ha cyinb(ar-, kapOOHAT- M XJIOPUJ-AaHUOHBI, Ha
KaTHOH aMMOHMS; pelIaTh AKCIEPUMEHTaIbHbIE 33/1a4H 110 TeMaM "MeTaisl"
u "Hemertannsl") B COOTBETCTBUU C MpaBHJIAMH TEXHHUKH 0€30M1aCHOCTH IPH
oOpalieHny ¢ BEeIeCTBAaMH U JIAOOPATOPHBIM 000PYI0OBAaHUEM; MTPEICTABIIATh
pe3yabTaThl XMMHUYECKOIO SKCIIepUMEHTa B (opMe 3amucH ypaBHEHUH
COOTBETCTBYIOIIMX PEaKIHid W (POpMyIHpOBaTh BBIBOJBI HAa OCHOBE 3THX
pe3yiabTaToB




- IPU3HABATH CBOE MPABO U MPABO APYTUX JTFOACH HA
OIIINOKH;

- pa3BHUBATh CIIOCOOHOCTH TOHUMATh MU C
MO3UIUH JIPYTOro YEeJIOBEKa;

OK 07.
ConeilicTBOBaThL
COXPaHEHHIO
OKpY>Karoleu
cpenpl,
pecypcocoepex
EHHUIO,
MPUMEHSITh
3HaHUs 00
U3MEHEHUU
KJIUMATa,
MPUHIIUIIBI
OEpEKITUBOTO
MIPOU3BOCTBA,
3¢ dexTHuBHO
JICUCTBOBATH B
Ype3BBIYANHBIX
CUTYaIUAX

B o0Js1acTH 3K0/10IrM4eCKOr0 BOCIIUTAHUS:

- c(hopMUPOBAHHOCTb 3KOJOIMUECKOW KYIbTYpHI,
[IOHUMAHUE BJIUSAHUSA COLMAIBHO-3KOHOMUYECKHUX
IIPOLIECCOB  HA  COCTOSIHME  IPUPOJHOW W
COLMAIBHOW Cpeapl, OCO3HaHHWE TJI00aTBLHOTO
XapakTepa 3KOJOrMYECKUX IpolieM;

- IJJAHUPOBAaHUE M OCYILIECTBICHHUE JCHCTBUU B
OKpYXalollled Cpelle Ha OCHOBE 3HAHMA LeEJeH
YCTOWYMBOIO pa3BUTHUS YEIIOBEUECTBA;

AKTUBHOE HENIPUATHE EHCTBUM, IPUHOCAILUX BPEX
OKpYKaroIleH cpese;

- YMEHME IPOrHO3UPOBaTh HEOIAronpusTHbIE
DKOJIOTUYECKHUE IIOCIEACTBUSA IPEANPUHUMAEMBIX
JEHCTBHM, IPEAOTBPALLATh UX;

- pacumpeHue OIbITa
JKOJIOTUYECKON HAIIPaBICHHOCTH;
- OBJIaJIEHUE HaBbIKaMH y4eOHO-
UCCIIEI0BATEIBCKON, IPOCKTHON U COLIMAIIBHON
JIEATEIbHOCTH;

JACATCIIBHOCTH

- chopMUpOBaTh TPEACTABICHUSA: O XUMHUYCCKOW  COCTaBJISIONICH
€CTECTBEHHOHAYYHOM KapTHHBI MHUPA, POJIM XUMHUHM B TO3HAHWM SIBIICHUU
OpUpoAbl, B (OPMHUPOBAHMHM MBIIUICHUS W KYyJIbTYphl JIMYHOCTH, €€
(GyHKIIMOHAIBLHONW TPAMOTHOCTH, HEOOXOIUMOMN JJIsi PELICHUS MPAKTUYECKUX
3a/1a4 ¥ IKOJIOTHYECKH OOOCHOBAHHOI'O OTHOIIECHUS K CBOEMY 3J0POBBIO U
MIPUPOJTHON cpene;

- YMeTh COOJIONaTh MpaBHiIa YKOJIOTHUECKU I1eJIecO00pa3HOT0 MOBEICHUS B
OBITY U TPYHAOBOH AESITENHHOCTH B LIENSX COXPAHEHHUS CBOETO 3I0POBbS U
OKpYKaroIlllell NPUPOJHON Cpelbl; YYUTHIBATH ONACHOCTh BO3JICHCTBHS Ha
JKUBBIE OPraHU3MBbl OIPEACIICHHBIX BEIIECTB, TOHMMAs CMBICI IOKa3aTels
MPEAEIbHON TONYCTUMON KOHUEHTPALIMU




2. CTPYKTYPA U COAEPKXAHUE OBIJ_[EOBPA3OBATE.JII>HOI71 JUCIHAITJINHBI
«XHUMUSA»

2.1. O0beM QMCHUIIMHBI K BHAbI YUeOHOI padoThl

Bun yueOHo# padoThI O0Bem B yacax
O0bem o0pa3oBaTeIbHOI NPOrpaMMbl JUCHHUILINHBI 72

BT. U..

TEOPETUIECKOE O0yUeHUE 32
MPAKTUYECKHUE 3aHITHS 36
IIpomexxyTouHasi arrecTanus (3a4er) 2
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2.2. TemaTn4yecKkMii IJIAH U COAEPKAHME TUCUHUILTHUHBI

HaumeHoBaHue Conep:kanue y4yeOHOro MaTtepuasa (0OCHOBHOE M MPO(PeCcCHOHATBLHO-OPUEHTHPOBAHHOE), OBLeM 1aco dopmMupyembie
. 'beM 4acoB
pa3esioB U TeM JiabopaTopHbIe U MPAKTHYECKUE 3aHATHUS, IPUKJIATHOI MO1YJ/Ib KOMIIeTeHIIHH
1 2 3 4
OcHOBHOE coepKaHue 72
Pazoen 1. Ocnoevl cmpoenus eeuecmea 6
Tema 1.1. OcHosHoe codeporcanue 4 OK 01
Crtpoenue aToMOB
XAMMIECKIX Teoperndeckoe 00yueHue 2
AJIEMEHTOB H _ _
npupoa CoBpemeHHass Mojenb CTpoeHHs atoMa. CHMBOJMYECKHM S3bIK XUMHUH. XWUMHUYECKHH 3IIEMEHT.
XHMU9ECKOi OnexTpoHHas KoH¢urypauus aroma. Knaccudukanuss XMMHUYECKHX JIEMEHTOB (s-, P-, d-i)JIeMeHTI)I).
CBS3H BanentHele  anekTpoHbl.  BaneHTHOCTb.  DIIEKTpOHHAasE ~ MPUPOAA  XUMHUYECKOW  CBS3H.
ONEeKTPOOTPULATENIbHOCTh. BuIbl XMMHUYECKOM CBsA3M (KOBaJIEHTHAs, WOHHAs, MeTaJlJIM4ecKas,
BOJIOPO/IHAS) M CIIOCOOBI €e 00pa30BaHMs
[IpakTuueckue 3aHATHS 2
Pemenne 3amaHMii Ha HCIOJIB30BAHME XUMHUYECKOH CHMBOJIMKM W Ha3BaHWW COEIMHEHUHN IIO
HOMEHKJIAType MEXIYHAPOIHOTO COI03a TEOPETUYECKON U TPUKJIAAHON XUMUH U TPUBUAJIBHBIX Ha3BaHUI
JUIL COCTABJICHUS XUMHUYECKUX (POpMYJ JBYXaTOMHBIX CO€AMHEHUH (OKCUAOB, Cylb(UIO0B, THAPUIOB U
T.I1.) U APYTUX HEOPTaHUYECKUX COETMHEHUI OTAEIbHBIX KJIacCOB.
IIpakTnyeckue 3a1aHusl HA YCTAHOBJIEHHUE CBSI3U MEXIY CTPOCHHUEM aTOMOB XUMHUYECKUX JIEMEHTOB H
MEePUOJNYECKUM HW3MEHEHHEM CBOMCTB XMMHYECKHX JIEMEHTOB M HUX COEAMHEHHUH B COOTBETCTBUU C
nosio’keHueM Ileproanueckoit cucTeMsl.
Tema 1.2. OcHosHoe codeporcanue 2 OK 01
Ileproanueckuii OK 02
[IpakTueckue 3aHATHS 2

3aKOH U Ta0IuIa
.. Menneneera

[Tepuonnueckas cucrema xumudeckux sneMeHToB J[.M. MenaeneeBa. ®u3nyueckuii CMbICIT
[Tepuoanueckoro 3akona /[.11. MenneneeBa. 3akOHOMEPHOCTU U3MEHEHHUS CBOMCTB XUMHUUYECKHUX
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3JIEMEHTOB, 00Pa3yeMbIX UMH MPOCTHIX U CIOKHBIX BEIIECTB B COOTBETCTBUH C MOJIOKCHUEM
XUMHUYECKOTO AieMeHTa B [lepuonnueckoii cucteme. MUpPOBO33pEHUYECKOE M HAYYHOE 3HAUCHUE
[Tepuoanueckoro 3akona JI.1. Menneneesa. [Iporuosst .M. MenneneeBa. OTKpbITHE HOBBIX
XAMUYECKHUX DJIEMEHTOB.

Perrenue npakTuKoO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJJaHUN HA XapaKTepU3AIUI0 XUMUYECKUX
371eMeHTOB «MeTauTn4ecKre / HeMeTaUIMYeCKUE CBOMCTBA, JIEKTPOOTPUILIATEIILHOCTh XMMHUYECKUX
3JIEMEHTOB B COOTBETCTBUU C MX 3JIECKTPOHHBIM CTPOCHHEM U MOJI0KEHUEM B MIEPUOIUUYECKOM CUCTEME
XUMu4YecKux djemenToB .M. MenaeneeBay

Pazoen 2. Xumuueckue peakyuu 10
Tewma 2.1. Tumsl Ocnognoe codepoicanue 4 OK 01
XUMUYECKUX
peaKiii Teopetnueckoe o0yueHue 2
Knaccudukanus v TUIIBI XUMUYECKUX PEAKIMI C yuacTHEeM HeopraHuueckux BemiecTB. CocTaBiieHUe
YpaBHEHUN peaklUi COeIMHEHUs, PA3I0KEHHUS, 3aMEIIIeHHs], 0OMEHa, B T.4. PEaKlUil TOPEeHUsI,
OKHCJICHUS-BOCCTAHOBJICHHUSI.
VYpaBHeHUsI OKUCIEHUsI-BOccTaHOBIIeHU. CTeneHb okucaeHusl. OKUCINUTENb U BOCCTAHOBUTEIb.
CocraBieHue 1 ypaBHUBAaHHE OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKLM METOAOM 3JIEKTPOHHOTO
6ananca. OKHCIUTENbHO-BOCCTAHOBUTENIbHBIE PEAaKLIUU B IPUPOJIE, MPOU3BOICTBEHHBIX ITpoLieccax U
KHU3HEIEATEIIBHOCTH OpraHU3MOB
[TpakTrueckue 3aHATHS 2
KonnuectBeHHble OTHOLIEHUS B XUMUU. OCHOBHbBIE KOJIMYECTBEHHBIE 3aKOHBl B XUMHUU U PacdeThbl IO
YPAaBHEHUSIM XUMHUYECKMX peakuui. Monp Kak eIuHuIa KoJM4yecTBa BemecTBa. MoisipHas macca.
3aKOHBI COXPAHEHUs Macchl U 3HEpPruu. 3akoH ABorajpo. MosmsipHblii 00beM ra3oB. OTHOcHUTENbHAS
IUIOTHOCTH ra3oB. PacyeTsl mo ypaBHEHUSM XMMHUYECKHX PEaKLUH C MCIOJb30BaHHMEM Macchl, 00beMa
(HOpMaJibHBIE YCIIOBUSI) Ta30B, KOJIMYECTBA BEIIECTBA
Tema 2.2. Ocnognoe cooepoicarue 6 OK 01
DNEKTPOIUTHUECKA OK 04
Teopernueckoe o0yueHue 2

sI IUCCOLMAINASI 1
NOHHBIA 0OMEH
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Teopus aneKTpoUTHYECKON aucconranuu. oHbl. DIEKTPOIUTHI, HEAIEKTPOIUTHI. Peakiiuu MOHHOTO
obmena. CocTaBiieHHE peaklUil MOHHOrO OOMEHa IyTeM COCTAaBJIEHUS UX IOJIHBIX U COKpAIIEHHBIX
HMOHHBIX YpaBHEHUH. KHCIOTHO-OCHOBHBIE peaKIIMU. 3aJaHUsI HA COCTABJIIEHUE HOHHBIX PeaKIuil

JlaGoparopHbIe 3aHATHS 2
JlaGopaTopHas pabota “THITbl XUMHUYECKUX PEaKIIhii”.
HccnenoBanue TUTIOB (TI0 COCTaBY M KOJMYECTBY MCXOIHBIX U 00Pa3yIOMIUXCS BEIIECTB) M MPU3HAKOB
XUMHUecKuX peakuuid. [IpoBenenue peakiuit HOHHOTO OOMEHa, OMpe/iesieHNne CPeIbl BOJAHBIX
pacTBOpOB. 3a/IaHUs HA COCTABJICHUE HOHHBIX PEaKIIui
Kontponbnas
CrpoeHue BeliecTBa U XUMHYECKUE PEeaAKIHH 2
pabora 1
Pa3zoen 3. Cmpoenue u ceolicmea HeOP2AHUYECKUX 6EU{eCME 16
Tewma 3.1. Ocnognoe cooeporcanue 4 OK 01
Kiaccudukanms, OK 02
HOMEHKIIATYDA 1 TeopeTtnueckoe o0yueHue 2 TIK....
CTpOCHHE .
S — [Tpenmet Heopranndeckoi xumun. Kiraccuukanus HeOpraHMIECKUX BemecTB. [IpocThie U CIIOKHEIC
p BenecTBa. OCHOBHBIE KIIACCHI CIIOKHBIX BEIIECTB (OKCHIbI, THAPOKCUIBI, KUCIOTHI, COJH). B3anMocBs3b
BEIIICCTB
m HEOPTaHWYECKUX BEIIECTB. ATperaTHbele COCTOSIHUS BemecTBa. Kprucrammmdaeckue u aMopdHbIe
BelecTBa. TUIBI KPUCTAITUNYECKUX PEIIETOK (aTOMHasl, MOJICKYJIsIpHAs, MOHHASI, METAJIITNYecKasi).
3aBUCUMOCTh (PU3HUYECKUX CBOWCTB BEMIECTBA OT THITA KPUCTALTUICCKON PEIIETKH. 3aBUCUMOCTh
XUMHUYECKON aKTUBHOCTH BEUIECTB OT BUAa XUMHUYECKON CBS3H U TUIA KPUCTATNINYECKOM PEIIETKHU.
[IprurHbI MHOrOOOpa3us BEIECTB
[TpakTHueckue 3aHsATHS 2

Homenknarypa HeopraHMYeCKMX BEIIECTB: Ha3BaHUE BEIECTBA UCXOMIS U3 UX XUMHUUYECKON (hOPMYIIbI
WM COCTaBJIEHWE XUMHUYECKON (POPMYJIbI HCXO/S U3 Ha3BaHUS BELIECTBA 10 MEKyHAPOIHOM
(MIOITAK) nnu TpuBHAJIBHON HOMEHKIIATYDE.

Pemenne mnpakThyeckux 3aJaHUN IO KiIacCU(PHUKAIMU, HOMEHKJIAType M XHUMHUYECKUM (opmynam
HEOPraHMYECKUX BELIECTB Pa3JIMYHBIX KJIaccoB (yrapHbli ra3, YIVIEKHCIBIM Ta3, aMMHaK, ranieHas
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W3BECTh, HETallleHas! U3BECTh, MUTHEBAS COAA U JPYTUX): HA3BIBATH U COCTABISATH (DOPMYIIBI XUMHUYECKUX
BEILIECTB, ONPEIEIATh MPUHAIICKHOCTD K KJIaccy.

HcTounnku XumMudeckoi nHpopMaIuu (CpeicTB MacCoOBOM MHpopMaIuu, ceth HTepHET U IpyrHe).
[Touck nHpopManuu 1Mo Ha3BaHUSAM, UACHTU(PUKATOPAM, CTPYKTYPHBIM (opmyIam

Tema 3.2. ®usuko- | Ocrhosnoe codeparcanue OK 01
XAMHYECKHE OK 02
CROMCTRA Teopernueckoe o0yueHue 1IK...
HEOPraHUYECKHUX .

Mertamnel. O0uie ¢uzndeckne U XUMHUYECKHE CBOMcTBa MeTaiioB. CriocoObl mosydeHus. 3HaYeHUE
Betuects METaJUIOB M HEMETAJUIOB B NPHUPOAEC M KU3HEIAEATEIBHOCTH 4eJloBeKa M opraHu3moB. Kopposus

METAJIJIOB: BU/IbI KOPPO3UH, CIIOCOOBI 3aIUTHI METAJIJIOB OT KOPPO3UU

Hemeramner. OOmue ¢u3nueckne W XHMHYECKHE CBOWCTBA HEMETAUIOB. THIIMYHBIC CBOWCTBA

HemetaiioB [V— VII rpynn. Knaccuduxarus 1 HoMeHKIaTypa coeMHEeHH HeMeTaoB. KpyroBopoTsl

OMOTCHHBIX YJICMCHTOB B TIPHPOJIC

XHUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX BEIIECTB (OKCHUIOB, THUIPOKCUIIOB, KUCIIOT,

coneil u 1p.). 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB MPOCTHIX BEUIECTB, BOJOPOIHBIX COCTUHEHU,

BBICIINX OKCHJIOB U THAPOKCUJIOB

[IpakTrueckue 3aHATHS

CocraBnenrne ypaBHCHMM XUMHUYECKHUX PEAKIMN C YJaCTHEM IPOCTBIX M CIOXKHBIX HEOPTaHUYECKUX

BEIIECTB: METAJUIOB W HEMETAJUIOB; OKCHUIOB METaJIOB, HEMETaUIOB W aM(OTEpPHBIX JJIEMEHTOB;

HEOPraHUYeCKHX KHUCIOT, OCHOBaHHMH © aM(OTEPHBIX THUIPOKCHUIOB;, HEOPTaHUUECKHX COJICH,

XapaKTEePU3YIOUIUX UX CBOMCTBA.

Pemenne npakTUKO-OpUEHTHPOBAHHBIX TEOPETUYECKUX 3aJaHUM Ha CBOMCTBA, COCTAB, IOJYYEHUE H

0e30MacHOe UCIONIB30BAaHUE BAXKHEHIINX HEOPTraHHMYECKUX BEIIECTB B OBITY M MNPAKTHUYECKOH

JESATEIbHOCTH Y€JI0BEKA
Tema 3.3. OchnosHoe codeparcanue OK 01
WNnentudukanus OK 02
HEOPraHHYECKHX JlabopatopHble 3aHATHS OK 04
BEILIECTB

JlabopaTtopHas pabota «aeHTrdUKaIN HEOPTaHUIECKUX BEIIECTBY.
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Pemrenue sKkcriepUMEHTANbHBIX 3a/ad MO XUMHUYECKUM CBOWCTBAM METAJIOB M HEMETAJJIOB, IO
pacro3HaBaHUIO U MOJTYYCHUIO COSIMHEHNH METAIJIOB U HEMETAIIJIOB.

WNnentudukanuss HEOPraHUYECKUX BEIIECTB C HUCIHOJIb30BAaHUEM HX (DU3MKO-XUMUYECKUX CBOMCTB,
XapaKTepHBIX KAaueCTBEHHBIX peakiuil. KauecTBeHHble peakiuu Ha cyiabdar-, kapOOHAT- U XJIOPHI-
AQHUOHBI, HA KATUOH aMMOHUS

Kontponbnas .
CBolicTBa HEOPraHUYECKUX BELLECTB 2
pabora 2
Pazoen 4. Cmpoenue u ceoiicmea opeaHu4ecKux 6euiecme 24
Tema 4.1. OcHOBHOE coziepKaHne 6 OK 01
Kiaccudukanms, TIK...
cTpoeHe u Teopetnueckoe o0yueHue 2
HOMCHKIaTypa [TosiBnenue u pa3BUTHE OpraHMYECKO XUMUM Kak HayKku. [Ipenmer oprannyeckoit xumun. Mecto u
OpraHNMHCCKUX 3HaYEHUE OPTAaHMYECKONW XMMUH B CUCTEME ECTECTBEHHBIX HAYK.
BCIICCTB XUMHUECKOE CTPOCHUE KaK HOPSJI0K COEAMHEHHs aTOMOB B MOJIEKYJIE COIVIACHO MX BaJIEHTHOCTH.
OcCHOBHBIE TIOJIOKEHUS TEOPUU XUMHUYECKOTO CTPOCHMS OpraHuyeckux coenuHenuit A.M. Byrneposa.
VYTraepolHblii CKeNeT OpPraHuYecKOM MOJIeKYJbl. 3aBUCUMOCTh CBOMCTB BELIECTB OT XHUMHMYECKOIO
CTpOEHUS MOJIeKyJ. MI3oMepusi U U30Mephl.
[Tonatne o ¢yHkuuoHaneHOW rpynne. Panukan. IlpuHnunel kinaccu@uUKauyd  OpraHUYECKHX
coequHeHn. MexyHapo/iHasi HOMEHKJIaTypa U PUHIMITBI HOMEHKJIATYpbl OPraHUYeCKUX COETUHEHUI.
[TonsaTue 00 a30TcoAepKaIIUX COSAMHEHUAX, OMOIOrMYECKH aKTHBHBIX BelllecTBax (YriaeBojax, *Kupax,
OenKax M Jip.), BBICOKOMOJIEKYJIIPHBIX COETUHEHUSIX (MOHOMED, OJUMED, CTPYKTYPHOE 3BEHO)
[TpakTrueckue 3aHsATHS 2

HomeHnknatypa opraHM4YecKMX COEIMHEHHMH OT/ENbHBIX KIJIACCOB (HACBHIIIEHHBIE, HEHACBHIIIEHHBIE U
apOMAaTHUYECKHEe YTIIEBOJOPOJIBI, CITUPTHI, ()EHOIBI, allbACTH/IbI, KETOHBI, KAPOOHOBBIE KUCIOTHI U JIp.)
CocraBieHre TOJHBIX M COKPAIEHHBIX CTPYKTYPHBIX (DOpPMYJ OpPraHHMYECKUX BELIECTB OTIEIBHBIX
KJIaCCOB, WCIONB3Ys WX HAa3BaHUS 1O CHCTEMAaTHYECKOW W TPUBHAIBHONW HOMEHKJIAType (ITHIICH,
alleTWIeH, MJIMLEpuH, (eHod, (opMalbAeru], YKCyCHas KHCIOTa, TIUIMH). Pacdersl mpocreifmeit
(hopMyIIbl OpraHNYecKOi MOJIEKYJIbI, HCXO/sI U3 3JIEMEHTHOT0 cocTaBa (B %)
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KonTponbHas

Krnaccudukanus, cTpoeHre 1 HOMEHKJIATypa OPraHMueCKUX BEIIECTB 2
pabora 2
Tema 4.2. Ocnognoe cooepoicanue 12 OK 01
CaoiicTBa OK 02
OPTaHMUeCKH X Teopetnueckoe 00yueHUE 6 OK 04
COCMHCHIH OU3NKO-XUMHUYECKUE CBOWCTBA OPraHUYECKUX COEIMHEHUN OTAENbHBIX KIAcCOB (0COOEHHOCTH IIK...

KJaccu()UKAMU 1 HOMEHKJIATYyphl BHYTPH KJIacca; TOMOJOTHUYECKUH psif v 00mas popmyina; U30Mepus;

(bu3nyecKkre CBOMCTBA; XUMUYECKHE CBOMCTBA; CLIOCOOBI MOTYUYCHHS):

— MpeneibHbIe YTIEBOAOPOAbl (TKaHbl M IMKJIOANKaHbl). ['OpeHre MeTaHa Kak OJUH U3 OCHOBHBIX

HCTOYHUKOB TEIUIa B IPOMBILIIEHHOCTH U ObITy. CBOMCTBA MPUPOIHBIX YIIEBOIOPOI0B, HAXOXKICHUE B

MIPUPO/IEC U IPUMEHEHHUE allKaHOB; 2

— HeTpeiebHbIe (AIKEHBI, ATKUHBI U aJIKaJIUEHbl) U apOMaTHYEeCKUe yriieBoA0poibl. ['openue areTmiena

KaK UCTOYHHK BBICOKOTEMIIEPATYPHOTO MJIAMEHH ISl CBAPKH U PE3KU METAIIJIOB

— KUCIIOPOACOepKaIIie COeTUHEHHS (CIUPTHI U (eHOIbI, KApOOHOBBIE KUCIOTHI M A(UPBI, alTbJETUIBI U

KETOHBI, JKUpbI, yrieBoAsl). IIpakTHueckoe mNpUMEHEHHE STUJICHIJIMKOJSA, INIMLEpPUHa, (QeHoa. 9

[Ipumenenue Qopmanpaeruaa, ameraibAeTHAa, YKCYCHOM KHCIOTBHL. MpbUla Kak COJM  BBICIIUX

KapOOHOBBIX KHCIIOT. MoOroIMe CBOWCTBA MbLja

— a30Tco/iepKallue COeANHEHNS (aMIUHBI 1 aMUHOKHUCIIOTHI, OeNkn). BricokoMoneKynsapHble COeTUHEHUS

(cuHTeTMYECKME U OWOJOTMYECKU-aKTHUBHBIE). MoHOMEp, MOJUMEp, CTPYKTYpHOE  3BEHO. 2

[Tonumepu3anus 3TUIeHa KaKk OCHOBHOE HAIlPaBJIEHUE €r0 UCIOJIb30BAHUS.

I'enernueckas cBSA3b MEXIY KjlacCaMH OPraHUYECKUX COEIMHEHUN

[IpakTuueckue 3aHATUS 4

CpoiicTBa OpraHMYECKHX COCAMHEHUN OTHEIBHBIX KIAcCOB (TpUBHAIbHAS U MEXIyHapOJHas

HOMEHKJIaTypa, XMMHUYECKHE CBOICTBA, CIIOCOOBI MOJIyUYeHUs1): peebHble (aJKaHbl U IUKIJIOAIKAaHbI),

HemnpeenbHbIe (aTKEeHBI, aJKUHBI U aJIKaJINeHbl) U apOMATUUYECKUE YTIIEBOJOPOIbI, CIUPTHI U (DEHOIIHI, 9

Kap6OHOBLIe KHCJIOTHI 3(1)1/1131;1, AIBACTUABI U KETOHBI, aMWUHBI U aMUHOKHUCIIOTBI, BEICOKOMOJICKYJISIPHBIC
COCIMHCHNA. 3aI[aHI/I$I Ha COCTaBJICHUC ypaBHCHI/Iﬁ XUMHUYCCKUX peaKuHﬁ C Y4aCTUCM OPraHUYCCKUX
BCIICCTB HAa OCHOBAHHHU UX COCTaBa U CTPOCHU A
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CocraBnenue cxeMm peakuuidi (B TOM 4HCIe 1O MPEAJIOKEHHBIM LEMOYKaM IPEBpPAILCHUH ),
XapaKTepU3YIOIINX XUMUYECKUE CBOMCTBA OPraHUYECKUX COCTMHEHUI OTAETbHBIX KIaCCOB, CIIOCOOBI UX
IIOJIy4YeHUSI M Ha3BaHUE OPraHUYECKUX COCAVHEHUM 10 TPUBUHAIBHOM WIM MEXKIYyHAPOJAHOU
CUCTEMAaTUYECKON HOMEHKJIATYpe.
Pemienue mpakTUKO-OPUEHTHUPOBAHHBIX TEOPETUYECKUX 3aJaHUM HA CBOWCTBA OPraHUYECKHX
COEIMHEHUI OTJENbHBIX KJIACCOB

JlaGopaTopHas pabora

JIaGoparopHas pabota “IIpeBpaiieHuss OpraHMUECKUX BEIIECTB MPU HarpeBaHUH'".
[Tonmy4yenue sTHIIEHA M U3yYEHHE €r0 CBOMCTB. MoennpoBaHie MOJIEKYNl M XUMUUECKUX MpEeBpaIleHuit
Ha [IpUMepe TaHa, ITUIICHA, aleTHIIeHa U Jp.

Tewma 4.3.
WNnentudukanus
OpPraHUYECKUX
BEILIECTB, UX
3HAYEHUE U
IPUMCHCHHE B
OBLITOBOM U
IIPOU3BOJCTBEHHOMN
JIeITeIIbHOCTH
yeJioBeKa

Ocnognoe cooepoicanue

Teoperudeckoe oOydeHue

buooprannueckue coenuHenus. IlpumeHeHune u Ouojoruueckas poiib yrieBojoB. OKuCIEHUE
YIJIE€BOJOB — MCTOYHUK OHHEPrUM HKUBBIX OpraHu3MoB. OOnacTv NpPUMEHEHUS aMUHOKHUCIIOT.
I[TpeBparenust 6e1K0B MUK B opranusMe. buonoruueckue pyHkunu 6enkoB. buonornueckue GpyHKInu
XKUpoB. Posib opraHnyeckoil XMMUM B pelIeHUH NMPo0IeM MUIIEBOH 6€30MaCHOCTH

Ponp opranuuyeckoil XUMHM B pelIeHHMM NpoOieM 3HepreTMyeckoid Oe30MacHOCTH, B pPa3BUTUHU
MEIUIUHBI, CO3/IaHUM HOBBIX MaTEpUaIOB, HOBBIX HCTOYHUKOB 3HEPrUM (aJbTepHATUBHbBIE HCTOUHUKU
sHeprum). OnacHOCTh BO3JCHCTBUS HA dKUBbIE OPraHU3Mbl OPraHUYECKHUX BEIIECTB OT/AEIbHBIX KJIACCOB
(YriaeBoJopoAbl, CHUPTHL, (EHONbI, XJIOPOPTaHUYECKUE IPOU3BOAHBIE, albAETHAbI U JIp.), CMBICI
MoKa3aTesl MpeAesbHO TOMYCTUMON KOHIEHTpaluu

JlaGopaTopHble 3aHATHS

JlaboparopHas pabdota: “UneHTrduKaIMSI OPTAHUYECKUX COSAMHEHUN OTJEIBbHBIX KIIACCOB”

WNnentudukanus opraHMuecKUX COeIMHEHUHN OT/IEIbHBIX KJIACCOB (Ha MpUMEpPE allbJeTUI0B, Kpaxmasia,
YKCYCHOM KHCIIOTBI, OEJIKOB H T.II.) C UCTIOJIb30BAHUEM UX (PU3MKO-XMMUYECKUX CBOIMCTB M XapaKTEPHBIX
KauecTBeHHbIX peakuuil. JleHarypanusi Oenka npu HarpeBaHuH. lIBeTHble peakuuu OENKOB.

OK 01
OK 02
OK 04
IIK...

17




Bo3HHKHOBEHHE aHAJIUTHYECKOTO CHUTHala C TOYKHU 3pCHUA XUMUYCCKUX MPOLCCCOB MpPU IMPOTCKAHUUN
Ka4yeCTBECHHOM p€aKknuu, HO3BOJ'I$II-OH.I€I71 I/I,I[GHTI/IQ)I/IHI/I];)OBHTB MMPECATOKEHHBIC OPraHuYCCKHUE BEIICCTBA

Pa3zoen 5. Kunemuueckue u mepmoounamuueckue 3aKOHOMEPHOCMU NPOMEKAHUA XUMUYECKUX PeaKY Ul
Tema 5.1 OcHosHoe cooeporcanue OK 01
CxopocTh OK 02
XUMHAUYECKHIX Teopetnueckoe 00yueHUE TIK
peaKkIui.
X UMIYECKOR CKOpoCTh peakiuu, €€ 3aBUCUMOCTh OT Pa3jIMyYHBIX (DAKTOPOB: MPUPOIBI PEATHPYIONIUX BEIIECTB,
ABHOBECHE KOHIIEHTpPAllUM PEArupyloluX BEIIECTB, TEMIIEpATyphl M IUIOMAAM PEAKIHMOHHOW TMOBEPXHOCTH.
p TemmoBsie 3G (HEeKTH XUMUYSCKUX peakuii. IK30- M SHIOTCPMHUYCCKHE, PCAKIIHH.
OO6paTuMocCTh peakiuii. XMMHYECKOe PABHOBECHE U €TI0 CMEIIICHHE 1101 ICHCTBUEM Pa3INYHBIX (DAKTOPOB
(KOHIIEHTpaIMsl pearecHTOB WM TNPOAYKTOB pEaKIMH, IaBJICHUE, TeMIlepaTypa) IJs CO3JaHus
ONTUMAJIBHBIX YCIIOBUH IPOTEKAHUA XUMUYECKUX IpoueccoB. [Ipunnurn Jle [larense
[IpakTHyeckue 3aHATUS OK 01
OK 02
Pemenne mpakTUKO-OPUCHTHPOBAHHBIX 3a/JlaHUi Ha aHaiau3 (AKTOPOB, BIMSIONIMX Ha H3MCHCHHE §77%
CKOPOCTH XUMHYECKON peakiliy, B T.4. C MO3UINI SKOJIOTHYECKH 11e1eCO00Pa3HOro MOBEACHUS B OBITY U o
TPYIOBOM JACATEIHHOCTH B LIEIISIX COXPAHEHUS CBOETO 3/I0POBBSI M OKPYXKAIOIIEH MTPUPOTHOM CPEIbI.
Pemenne mnpakTUKO-OPUEHTUPOBAHHBIX 3aaHuUM Ha mnpuMmeHeHue npunHuuna Jle-Illarense s
HaxOXXJICHUS HaINpaBJieHUs CMEUIEHUS PaBHOBECHUS XUMHUYECKOW peaKIuu M aHaliu3 (PaKkToOpoB,
BIIMAIONINX HAa CMEUIEHUE XUMUYECKOTO PABHOBECUS
Pa3zoen 6. Pacmeopul
Tema 6.1. Ocnognoe cooepoicanue OK 01
Ilousarue o OK 02
pacTBopax Teopetnueckoe o0yueHue OK 07
IIK...

PactBopenne kak ¢usnko-xumuueckuil mporecc. PactBopsl. CriocoObl MPUTOTOBICHUS PACTBOPOB.
PactBopuMocTs. MaccoBast 40J1 pacTBOPEHHOT0 BeniecTBa. CMBICT MOKa3aTeNsl MPEAETbHO TOMYCTUMOM
KOHIIEHTPAIIMU U €T0 UCIIOJIb30BAHHE B OIICHKE SKOJIOTHYECKON OE30IMacCHOCTH.
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[IpaBmia >KONOTHYECKH I11€71ecOo00pa3HOrO MOBEACHUS B OBITY W TPYJOBOW NEATEIBHOCTH B IEISAX
COXPAHEHHUS CBOETO 3JI0POBbS M OKPYXKAIOIIEH MPUPOIHONU CPEibl; OMACHOCTh BO3JECHCTBUS HA KUBbBIC
OpraHu3Mbl OIPEAEIEHHBIX BELIECTB.

Pemenne mpakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 3aJJaHU Ha PaCTBOPHI, UCIIOJIb3yeMble B OBITOBON U
MIPOU3BOACTBEHHOM JIESTEIBHOCTU YEI0OBEKA

Tema 6.2. OcHnognoe cooepoicanue OK 01
UccnenoBanue OK 02
CBOMICTB pacTBOpOB Ha60paT0prIe 3aHATUA OK 04
IIK...
JlaboparopHast pabota «IIpuroroBieHne pacTBOPOBY.
[IpuroToBneHue pacTBOPOB 3a/laHHON (MaccoBoOil, %) KOHIIEHTpalHH (C MPAKTHKO-OPUEHTUPOBAHHBIMU
BOIIPOCAMHM) U OIIPE/ICTICHUE CPEIbl BOAHBIX PACTBOPOB.
Pemenue 3a1a4 Ha IPUTOTOBICHUE PACTBOPOB
Ilpogpeccuonanvno-opuenmupoeannoe cooepircanue (cooeprcanue RPUKIAOHO20 MOOYN)
Pazoen 7. Xumus 6 66lmy u npou3600CHEEHHOIL 0eAMeNbHOCHU YeN06eKd OK 01
OK 02
Xumust B OBITY U | OcnogHoe codepaicanue OK 04
MIPOU3BOICTBEHHON
p OK 07
NeSTeTLHOCTH Teopetuueckoe oOydeHue 11K

YCIOBCKa

Hogeiime nocTu)eHns XUMHUUYECKOW HAYKU U XUMHYECKOW TeXHOJOTUH. Posib XuMuu B o0ecrieueHun
HKOJIOTMYECKOH, SJHEPreTUYECKON U MUIIEBOM O€30MacHOCTH, pa3BUTUU MeAUIMHLI. [IpaBuia moucka u
aHaJgn3a XUMUYECKOW HWHGOpPMAIMU U3 pPa3TUYHBIX HCTOYHHUKOB (Hay4yHas M Yy4eOHO-Hay4yHas
JauTepaTypa, CpecTBa MaccoBoii nHMopMaluu, cetb UHTepHEeT)

[IpakTrueckue 3aHsATHS

ITonck m aHanM3 KEMCOB O MPUMEHEHUH XMMHYECKUX BEIIECTB M TEXHOJIOTHH C y4eTOM OyayIien
npodeccHOHATBHOM ~ AEATEeIBPHOCTH MO  TeMaM:  BaKHEWIME  CTPOUTENIbHBIE  MaTepHallbl,
KOHCTPYKIMOHHBIE ~MaTepuaibl, KpacKu, CTEKJIO, KepaMHKa, MaTepuaiabl JId DSJIEKTPOHUKH,
HAaHOMAaTEpHasbl, TEKCTUJIbHBIE BOJOKHA, WCTOYHHUKMA DHEPIUU, OPraHMYECKUE U MHUHEPAIbHBIE
yA0OpeHus, JICKaPCTBEHHBIE BEIIECTBA, OBITOBAST XUMUS.

3amura: [IpencraBienue pe3yabTaToB pelIeHus KelicoB B hopMe MUHU-I0KIIA/1a C TIpe3eHTaluel
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IIpome:xxyTouHasi arTecTanus no fucuumimue (AuddepeHIMPOBAHHBIN 3a4eT)

Bcero

72
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3. YCJIOBUSA PEAJIN3AIIMU TPOTPAMMBI OBIIIEOBPA3OBATEJIBHON
JANCHUITTINHBI

3.1. TpeboBaHUSA K MUHUMAJILHOMY MATEPHAJIBLHO-TEXHHYECKOMY 00ecneYyeHn 0
Jlist peanuzaiiid  MPOTPaMMbl  TUCIHUTUTHHBI JTOJKHBI OBITh TMPEIYCMOTPEHBI CIEAYIOIIHIE
CrelMaJbHbIE TIOMEIICHUS: YICOHBI KaOMHET XUMHUH W/HJIH YI€OHON XMMHYECKOU J1ab0opaTopHH.

Oo6opynoBanue y4eOHOro KaOuHera (HArJs/IHble MOCOOMN): HAOOPHI IIAPOCTEPIKHEBBIX
MoJieJe MOJIeKYJ, MOJEIH KPUCTANIMYECKUX PEIIETOK, KOJJICKIIUU MPOCTBIX M CIOKHBIX BEIIECTB
W/WIM KOJUIEKIIMM TOJIMMEPOB; KOJUIEKIUS TOPHBIX IMOPOJ M MHUHEpasloB, Tabnuia MeHzeneesna,
yaeOHbIe (UIBEMBI, UGPOBBIC 00pa30BaTEIIbLHBIC PECYPCHI.

TexHnuyeckue cpeacTBa 00y4eHHs: KOMIIBIOTED C YCTPOWCTBAMH BOCIPOU3BEICHUS 3BYKA,
MPUHTEP, MYJIBTHUMEIUA-TIPOCKTOP C 3KPaHOM, MYJIbTHMEIUWHAS JOCKA, yKa3Ka-TPE3eHTEp IS
IIPE3EHTALAMN.

OobopynoBanue Jadopatopum U padovYux MecT JIA0OPATOPUM: MEH3YPKH, IHUIIETKU-
KareJbHUIIbI, TEPMOMETPbI, MUKPOCKOII, JYIIbI, IPEIMETHbIC U MOKPOBHBIE CTEKJIA, TUIAHIIETHI IS
KaleJbHBIX peakiuii, GuiIbTpoBalbHAsg Oymara, MPOMBIBAIKHU, CTEKJISIHHbIE MPOOUPKHU, PE3HHOBBIC
npoOKu, QoHapHUKU, HAOOP PEaKTHUBOB, CTEKJISHHBIC MAJTOYKH, IITATUBHI IS MPOOHPOK; MEpPHBIE
WIMH]PBI, BOPOHKU CTEKJIIHHBIE, BOPOHKH JIeNUTeNbHbIe HuanHapuueckue (50-100 mi), cTynku ¢
necTukoM, (appopoBbIe YAIIKH, IMAHIETHI, (WIBTPHI OyMakKHBIC, BaTa, MapJsi, YacOBHIC CTEKIIA,
JIEKTPOTUINTKH, JaOOPAaTOPHBIC INTATUBBI, CIIUPTOBBIC TOPEIKH, CIIUYKH, TPHOOP YIS TOTYICHHS
ra3oB (Wi mpoOUpKa ¢ ra300TBOJHON TPYOKOH), AeprKaTeIH I MPOOUPOK, CKIISTHKU JIJISl XPaHSHUS
PEaKTHBOB, pa3fgaTOYHbIC JIOTKH; XUMHueckue ctakanbl (50, 100 u 200 mu1); mmaTenu; TUHIETHI,
TUTENIbHBIE LIUIMIIBI; CEKYHIOMEPHI (TaiiMepbl), MepHbIe podupku (Ha 10-20 M) U MepHbIE KOJIOBI
(25, 50, 100 u 200 mur), BomsiHast OaHs (MJIM TEPMOCTAT), CTEKJITHHBIC MAJ0YKH; KOHUYECKHUE KOJIObI
st TutpoBanus (50 u 100 muT); MHAMKATOpHBIE MOJIOCKU AJs ompenenenus pH u crangaptHas
WHAMKATOpHAs IIKalla; YHUBEPCaIbHbIM UHAUKATOp; numneTku Ha 1, 10, 50 mu (wnu no3atopsl Ha 1, 5
u 10 M), OrOpeTKu JuIs TUTPOBaHUS, MeauIMHCKIE mmpunbl Ha 100—150 M1, mabopaTtopHbIe W/WIH
aHaJIUTUYEeCKUe Bechl, pH-MeTphl, cymmibHbIN 1IKad, U Ip. TabopaTopHOE 000PYI0BAHNE.

3.2. UndopmanmnoHHoe obecrniedeHHe peajn3alui NPorpaMmmMbl

1. 151 peanuzanuu nporpaMMbl OMOIMOTeYHBIN (POHI 00pa30BaTENbHOM OPraHnu3aluy 10JKEH
UMETh TIeYaTHbIE W/WIM DIIEKTPOHHBIE 00pa3oBaTeNbHbIE H  HH(POPMAIMOHHBIE PECYpPCHI,
PEKOMEHIOBaHHBIE JJIsl HCIIOIh30BaHMU B 00pa30BaTENIbHOM IpoIlecce, HE CTaplile 5 JeT ¢ MOMEHTa
U3JIaHUS.

2. Pexomenayemble TieyaTHbIE U3JaHUS M0 pean3aluy 00I1e00pa3oBaTeNbHON AUCITUTUTMHBI
MPEJICTaBICHBI B METOAMYECKUX PEKOMEHAIUAX M0 OPraHu3aluid 00yueHusI.

4. KOHTPOJIb M OLIEHKA PE3Y.JIbTATOB OCBOEHUSI OBILIEOBPA3OBATEJILHOI
JUCUMUIIIAHBI

KoHTposib 1 oleHka pe3ynbTaToB 00y4YeHHUS! OCYLIECTBIISIETCS IPENoAaBaTesieM B IpoLecce
IPOBEJCHUS MPAKTHUECKUX 3aHATUN U 1a00paTOPHBIX padOT, TECTUPOBAHUS, & TAKKE BBIMOIHEHUS
0o0y4aromuMuUCs WHAWBUAYAIbHBIX 3aJaHUl, MPOEKTOB, HCCIEAOBaHUN. Pe3ynbraTbl 00yueHUs
OTIpeNIeNIAI0T, YTO O0ydYaroIuecs: JOJKHBI 3HaTh, MOHUMATh M JIEMOHCTPUPOBATh 1O 3aBEPILICHUH
W3Y4EHHUS JUCLUIUINHEI.

Jns dopMHUpOBaHUS, KOHTPOJISI U OLIEHKU PE3YyJIbTaTOB OCBOEHHUS YYEOHOW JMCIUIUIMHBI
UCIIOJIb3YEeTCSl CUCTEMa OLICHOYHBIX MEPOIPHUATUH, MpencTaBsomas coboil KOMIUIEKC Y4eOHBIX
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MEPOTIPUSTHI, COTJIACOBAHHBIX C pe3yJbTaTaMu O00ydeHUsI U CHOPpMYITHPOBaHHBIX ¢ yueTom PI'OC
COO (mpeametnbie pe3ynbrathl o aucturiuae) 1 GI'OC CIIO.

Ne | OK/TIK | Moayas/Pa3znen/Tema Pe3yabTaT 00yueHus Trmot oueHOqu, X
MeponpusTHi
| | OcHoBHOe conepxxanune
1 Pa3nen 1. OcHoBBI @opuyuposats
0a30Bbl€e MOHSITHS U
CTPOEHHS BellecTBa
3aKOHBbI XMMHUH
1.1 |OKO01 CrpoeHue aToMOB Cocrasnars xummnueckue |1. Tect «CtpoeHue atomoB
XUMHUYECKHX JJIEMEHTOB |(DOPMYIIBI COSMHCHHUN B |XMMHUYECKUX SJICMEHTOB U
Y IPUPOJa XUMUUECKOU |COOTBETCTBUU CO MPUPOJIa XUMUYECKOMN CBSA3U.
CBSI3H CTETICHBIO OKUCIICHUS 2. 3a1aun Ha COCTABJICHUE
XUMUYECKHUX DJIEMEHTOB, |XHMHUYECKHX (HOpMYJT
MCXOJIS U3 BAJICHTHOCTH U |AIBYXaTOMHBIX COCIUHEHHI
ANEKTPOOTPHUIATETLHOCTU |(OKCHUIIOB, CYNb()UIOB, TUAPUIOB
U T.I1.).
3. 3aanus Ha UCTIOJIb30BAHKUE
XUMHYECKON CHMBOJIMKH U
Ha3BaHUM COEUHEHUM 110
HOMEHKJIAType MEXIyHApOIHOTO
COI03a TEOPETHYECCKOMN 1
NPUKIIATHON XUMUH U
TPUBHUAJILHBIX Ha3BaHUM IS
COCTaBIICHUSI XUMHYECKUX
(hopmyn IByXaTOMHBIX
coeMHEeHU! (OKCUIOB,
Cynab(GUI0B, THAPUAOB U T.I.) U
JIPYTUX HEOPTAaHHMYECKUX
COEMHEHMI OT/IEJIbHBIX KJIACCOB
1.2 | OK 01 Ilepnonnueckuii 3ak0H 1| XapaKkTepu30BaTh 1. Tect «Metamnuueckue /
OK 02 tabmuma J{.1. XUMHYECKHE JIEMEHTHl B |HEMETaJINYECKHUE CBOMCTBA,
MenneneeBa COOTBETCTBUU C UX 3JEKTPOOTPULATENBHOCTD U
MOJIOKEHUEM B CPOJCTBO K AJIEKTPOHY
MEPUOINYECKON CUCTEME |XUMHUYECKUX HJIEMEHTOB B
XUMUYECKUX DJIEMEHTOB  |COOTBETCTBHUE C UX DJIEKTPOHHBIM
J.. Menneneena CTPOEHUEM H MOJIOKEHHUEM B
MIEPUOINYECKON CHCTEME
XUMHUYECKHUX dyiemenToB J[. 1.
Menneneenay.
2. IlpakTyeckue 3a1anus Ha
YCTaHOBJICHUE CBSI3U MEX]Y
CTPOECHHUEM ATOMOB XMMHUYECKUX
3JEMEHTOB U MEPUOJUUECKUM
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OK/IIK

Monayas/Paznen/Tema

Pe3yabTar 00y4yeHus

THnbl OLEHOYHBIX
MeponpUusTHI

WU3MEHEHUEM CBOWCTB
XUMHMYECKHX DJIEMEHTOB U UX
COCIMHEHUH B COOTBETCTBUHU C
nosnoxxenueM Ilepuonnueckon
cucreMme.

3. I[IpakTHKO-OpUEHTHPOBAHHBIE
TEOPETUYECKUE 3a1aHus Ha
XapaKTepU3alui0 XMMUYECKUX
51eMeHTOB: «MeTtamyeckue /
HEMETAJUIMYECKHE CBOMCTBA,
3JIEKTPOOTPULATENIBHOCTD U
CPOJCTBO K JIEKTPOHY
XUMHUYECKHX JIEMEHTOB B
COOTBETCTBHE C UX JIEKTPOHHBIM
CTPOCHHEM H IIOJIOKEHHUEM B
NIEPUOANYECKON CHUCTEME
XUMHYECKHX DJIEMEHTOB

.. MenneneeBay

Pasznea 2. Xumnueckue
peakuuu

XapakTepu30BaTh THIIBI
XHUMHYECKHX pPeakuuid

Konrtpoabsnas padora
«CTpoeHue BemecTsa u
XHMHYeCKHe peaKkium»

2.1

OK 01
OK 04

Tunel XUMHUYECKUX
peaKkuuit

CocCTaBJIATh peaKkiuu
COCITUHEHUS, PA3IOKEHUS,
oOMeHa, 3aMelleHus,
OKHUCJIUTEIBHO-
BOCCTAHOBUTCIBbHBIC
peakuuu

1. 3agaun Ha cocTaBIIEHHE
YpaBHEHUU PEaKIUM:

— COEIMHEHUS, 3aMEIICHHS,
pasnoxeHusi, o0OMeHa,

— OKHCJIUTEILHO-
BOCCTAHOBUTEIBHBIX PEAKLIU C
HCIOJIb30BaHUEM METOJa
ANEKTPOHHOTO OanaHca.

2. 3agauyM Ha pacyeT MaccChl
BeIlleCTBA U 00bEMA

ra3oB 10 U3BECTHOMY KOJIUYECTBY
BEIIECTBA, Macce WIH 00BEMY
OJIHOTO U3 YYaCTBYIOIIUX B
pEaKkIuu BEIIECTB; pACUETHI
Macchl (00bEMa, KoMYecTBa
BEILIECTBA) MTPOJIYKTOB PEAKIIMH,
€CIIH OJTHO U3 BEILECTB UMEECT
npuMecu

2.2

SJ'ICKTpOJII/ITI/ILIeCKaH
JHUCCOIAIN U HOHHBIN

CocTaBisTh ypaBHEHHUS
XUMHUYECKHX PeaKIiuu

1. 3amanus Ha cocTaBJIeHIE
MOJIEKYJISIPHBIX 1 MOHHBIX

23




OK/IIK

Monayas/Paznen/Tema

Pe3yabTar 00y4yeHus

THnbl OLEHOYHBIX
MeponpUusTHI

o0meH

HOHHOI0 0OMeHa ¢
yY4aCTHEM
HCOPraHNYCCKUX BCUICCTB

peaKkIuii ¢ ydacTHEeM KHUCJIOT,
OCHOBaHHUH U COJICH,
YCTaHOBJICHUE U3MEHEHHUSI
KHUCJIOTHOCTH CPEJIbI

2. Jlaboparopnas padota "Turmsl
XUMHUYECKHUX peakiuii”

Pa3nen 3. Ctpoenne u
CBOMCTBA
HEOpPraHU4ecKUuX
BellecTB

HcciaenoBarb cTpoeHue u
CBONCTBA
HEOPraHHYeCKHX
BeleCTB

KonTtpoabnas padora
«CBoiicTBa HEOPraHMYECKUX
BeIeCTB

3.1

OK 01
I1K..

Knaccudukanus,
HOMEHKJIATypa
CTpOCHHUE
HEOPraHMYECKUX
BEIIIECTB

Knaccudunuposars
HEOpraHUYEeCKue
BEIIECTBA B COOTBETCTBUU
C X CTPOCHHEM

1. Tect «Homenkiarypa u
Ha3BaHHUE HEOPTaHUYECKUX
BEIIECTB UCXOJIS U3 UX
XUMHYECKON (OPMYIIbI UITU
COCTABJICHHE XUMHYECKOU
(hopMyIIBI HCXOIS U3 HA3BAHUS
BEIIECTBA 10 MEXIYHAPOIHON
WJIU TPUBUAIBHOU
HOMEHKJIAType».

2. 3aauu Ha pacyeT MacCoOBOM
110JI1 (Macchl) XUMHYECKOTO
3JeMeHTa (COSTMHEHHUS ) B
MOJIEKYJIe (CMecH).

3. lIpakTuyeckue 3agaHus 1Mo
KJ1accu(UKaluu, HOMEHKIIAType U
XUMUYECKUM (popMyiam
HEOPraHUYECKUX BEIIECTB
pa3IMYHBIX KJIACCOB.

4. [pakTuyeckue 3a1aHus Ha
oTpeeNieHue XUMUYIECKOM
AKTUBHOCTH BEILIECTB B
3aBUCHMOCTH BUIa XUMHUECKON
CBSI3M M TUTIA KPUCTAJUTMICCKOM
penreTku

3.2

OK 01
OK 02
IK...

Du3nko-XxuMHYECKHe
CBOMCTBaA
HEOPraHUYECKUX
BEIIIECTB

VcranaBauBarth
3aBUCHUMOCTh (PU3HUKO-
XUMHYECKHX CBOMCTB
HEOPraHUYECKHUX BEILIECTB
OT CTPOCHUS aTOMOB U
MOJIEKYJI, a TAK)KE TUIIa
KPUCTAJTNYECKOM

1. Tect «OcobGenHoctu
XUMHYECKHUX CBOMCTB OKCHUOB,
KHCJIOT, OCHOBaHUH, aM(pOTEPHBIX
TUIPOKCHUIOB U COJIEM».

2. 3ajaHus Ha COCTaBJICHUE
YPaBHEHUN XUMUYECKUX PEaKIUN
C Y4aCTHEM IIPOCTBIX U CIOKHBIX
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OK/IIK

Monayas/Paznen/Tema

Pe3yabTar 00y4yeHus

THnbl OLEHOYHBIX
MeponpUusTHI

PCUICTKHU

HEOPraHUYECKUX BEIECTB:
OKCHJIOB METAJIJIOB, HEMETAILJIOB U
aM(pOTEPHBIX IJIEMEHTOB;
HEOPraHUYECKUX KUCIIOT,
OCHOBaHUHU M aM()OTEPHBIX
TUIPOKCUI0B, HEOPTaHUYECKUX
coJieil, XapaKTepU3yIOLINX UX
CBOMCTBA U CIIOCOOBI OJTYYEHHUSI.
3. [IpakTUKO-OpHUEHTUPOBAHHBIEC
TEOpETUYECKHE 3a/laHus Ha
CBOMCTBA U IIOJIy4YCHHUE
HEOPraHMYECKUX BEILECTB

3.3

OK 01
OK 02
OK 04

Wnentudukamms
HEOPTaHUYECKUX
BEIECTB

Uccnenosars
KAQU4CCTBCHHBIC peaKHI/II/I
HeOpFaHquCKHX BCIICCTB

1. IIpakTHKO-OPUECHTUPOBAHHBIE
3aJIaHus IO COCTABIICHUIO
XUMUYECKHUX PEAKLUN C y4aCTUEM
HEOPTaHUYECKUX BEIIECTB,
UCTIONB3YEMBIX IS KX
UJCHTU(UKAITIH.
2.JIaboparopnas pabdora:
“Unentuduxans
HEOPTaHWYECKUX BEIIECTB”

Pa3nea 4. Ctpoenue u
CBOliCcTBa
OpPraHu4ecKux
BellecTB

HccnenoBath cTpoeHue u
CBOICTBA OPraHUYecKHX
BelllecTB

KonTtpoabsnas padora
«CTpoeHue U CBOMCTBA
OpPraHHYecKHX BellecTB)

4.1

OK 01
IK...

Knaccudukanus,
CTPOCHHE H
HOMEHKJIaTypa
OpPTaHMYECKUX BEIIECTB

Knaccugpunuposars
OpraHn4€CKuUC BEIICCTBA B
COOTBETCTBUHU C UX
CTPOEHHEM

1. 3anaHus Ha cOoCcTaBJIEHUE
HAa3BaHWH OPraHUYECKHUX
COEIMHEHUH 10 TPUBUAIBHON WIH
MEXIYHAPOIHOU
CHUCTEMATUYECKON HOMEHKIIATYPE.
2. 3ajaHus Ha COCTaBJICHUE
IIOJIHBIX ¥ COKPAIIEHHBIX
CTPYKTYPHBIX (OpMYyII
OpPraHMYECKUX BEILECTB
OTJIEIbHBIX KJIACCOB.

3. 3aauu Ha ONpeeIeHne
npocreien GopmyIibl
OpPraHMYECKON MOJIEKYJIbI, UCXOS
13 JIEMEHTHOTO cocTaBa (B %)
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THnbl OLEHOYHBIX

Ne | OK/TIK | Moayas/Pa3nen/Tema | Pe3dyabrar 00y4yeHus .
MepOonpUATHH
4.2 | OK 01 CBolicTBa OpraHMYECKUX | Y CTaHABJIMBATh 1. 3amaHust Ha COCTaBJICHUE
OK 02 COCMHEHU I 3aBUCUMOCTH (PU3HKO- YpaBHEHUN XUMUYECKUX PeaKIni
OK 04 XUMHUYECKUX CBOMCTB C y4aCTHUEM OPraHUYECKUX
IK... OPraHUYECKHUX BEIMIECTB OT |BELIECTB HA OCHOBAaHUHU UX
CTPOEHHUSI MOJIEKYJI COCTaBa M CTPOCHUA.
2. 3ajaHus Ha COCTaBJIECHUE
yYpaBHEHUN XUMUUYECKUX PEAKIUH,
WUTFOCTPUPYIOLIUX XUMUYECKHE
CBOMCTBA C yU€TOM MEXaHU3MOB
IPOTEKaHUs JaHHBIX PEAKUUN U
TEHETHUYECKOM CBSI3HU
OpPraHUYECKUX BEIECTB Pa3HbIX
KJIACCOB.
3. PacuerHble 3a1auu 110
YpaBHEHUSIM PEAKIIMi C y4acTHEM
OpPraHUYECKUX BEILLECTB.
4. JIaboparopHas paboTa
“IIpeBpaleHusi OpraHUM4ecKux
BELLECTB [IPU HarpeBaHuu"
4.3 | OK 01 Unentuduxanms Hccnenosate 1.ITpakTUKO-OpUEHTUPOBAHHBIC
OK 02 |opraHm4eckux BEUIECTB, |KAUECTBEHHBIC PEAKIIUN  |33JaHUS 10 COCTABICHUIO
OK 04 |ux 3HaueHue u OpPraHUYECKHUX XUMUYECKHUX PEAKLUN C y4aCTUEM
IK... MpUMEHEHUE B OBITOBOW |COCAMHEHUN OT/IETIBHBIX |OPraHUYECKHX BEIIECTB, B T.4.
Y TIPOU3BOICTBEHHOM KJIaCCOB HCTIONB3YEMBIX ISl UX
JIEATEIIbHOCTH YeJIOBEKa UIACHTU(PUKAIUHU B OBITY U
MPOMBIIUIEHHOCTH.
2.JIaGopatopHas pabora:
“Unentuduxaruist opraHn4ecKux
COEIMHEHUI OTJENbHBIX KJIACCOB”
5 Pazneu S. XapakrTepu3oBaThb
Kunernueckue n BJIMSIHHE PA3JINYHbIX
TepMoaAMHAMUYECKHE |(PaKTOPOB HA
3aKOHOMEPHOCTH PaBHOBeECHE U CKOPOCTh
NMPOTEeKAHUSA XHUMHYECKHX pPeaKkuuii
XHMHYECKHX peaKkuuid
5 |OKO01 CKOpOCTh XMMHUYECKUX | XapaKTepu30BaTh [IpakTHKO-OpHUEHTUPOBaHHBIE
OK 02 |peakumii. XMMHYECKOE |BJIMSHHUE KOHIIEHTPALMK  |T€OPETHYECKHUE 3aJaHuUs Ha
IK... paBHOBeCHE pearupyromurx BeImecTB U |aHaIu3 (PaKTOPOB, BIUSIONINX HA

TEMIIEPATypPbl HA CKOPOCTh
XUMHUYECKHX PeaKIuii
XapakTepu3oBaTh

HU3MCHCHUC CKOPOCTU XHUMHUYECKOH
pCaknunu. HpaKTI/IKO-
OPHUCHTHPOBAHHBIC 3aJaHU Ha
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THnbl OLEHOYHBIX

Ne | OK/TIK | Moayas/Pa3nen/Tema | Pe3dyabrar 00y4yeHus .
MeponpusiTHil
BJIMSTHUE U3MEHEHHUS npuMeHeHue npuHuuna Jle-
KOHIIeHTpauuu Beniects, |lllaTenbe 11 HaXOXKACHUS
peakuuu cpeasl u HaIpaBJICHUs CMEIECHUS
TEeMIIepaTyphl Ha paBHOBECHS] XUMHYECKOW peakinu
CMEIICHHE XUMUYECKOTO |1 aHaIu3 (PaKTOPOB, BIMSIOLINX
paBHOBECHS Ha CMEILEHUE XUMUYECKOTO
paBHOBECHS

6 HccnenoBatb HCTHHHBIE

Pa3zgen 6. PacTtBopnl PacTBOPHI € 32IaHHBIMHA
XapaKTepUCTUKAMU
6.1 | OK 01 [Tonsitue o pactBopax  |Paznuyarh UCTUHHbBIE 1. 3amaun Ha MPUTOTOBJIEHUE
OK 02 pacTBOpbI PacTBOPOB.
1IK ... 2. IIpakTHKO-OpUEHTUPOBAHHbBIE
pacueTHbIe 3aJaHus Ha
JUCIIEPCHBIE CUCTEMBI,
UCIIOJIb3yeMbI€ B OBITOBOM U
IPOU3BOJCTBEHHOMN AESITEIbHOCTU
YeJioBeKa
6.2 | OK 01 Hccnenoanue cBoiicTB |VccienoBarsh Gpu3nko- JlabopaTtopHas pabota
OK 04 |pactBOpOB XUMHUYECKHE CBOMCTBA “IIpuroroBieHue pacTBOPoB”
IIK ... HCTUHHBIX PACTBOPOB

Il | IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COJAepPKaHMe (COAepKaHue NPUKJIATHOT0 MOIYJIS)

7 Pa3zpnen 7. OuenuBath nocJjieacTBus |3ammra Keiica (¢ yuerom
Xumus B ObITY U OBITOBOI U Oyayuueil npogeccuoHaIbHOM
NPOU3BOACTBEHHOM NPOU3BOJACTBEHHOI AesTeJIbHOCTH)

AeSITeJIbHOCTH AesITeJIbHOCTH YeI0BeKa

YeJI0BeKa ¢ MO3n LUt
IKOJIOTHYEeCKOH
0e3onmacHoOCTH

OK 01
OK 02
OK 04
OK 07
IIK ...

Xumus B ObITY U
IIPOM3BOICTBEHHOMN
NeATeIbHOCTH YeJI0BEeKa

O11eHUBATh MTOCHIEICTBUSA
OBITOBOM U
MPOU3BOACTBEHHOMN

eI TETLHOCTH YEII0BEKA C
MO3UITAH DKOJIOTHIECKON
0e30macHOCTH

Ketic (¢ yuerom Oynymieit
npodeccuoHambHOM
JESITEIbHOCTH)

Bo3MokHEBIE TEMBI KEHCOB:

1. IToTennenune KIUMAarTa u
BBICBOOOKJIEHUE T'a30BBIX
TUAPATOB CO IHA OKEaHA.

2. Bynymme maTtepuansl A aBua-
, MAIIIMHO- ¥ IPUOOPOCTPOCHUSI.
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OK/IIK

Monayas/Paznen/Tema

Pe3yabTar 00y4yeHus

THnbl OLEHOYHBIX
MeponpUusTHI

3. HoBble matepuanbl Ajist
COJIHEUHBIX OaTapeil.

4. JlekapcTBa Ha OCHOBE
pacTUTENBHBIX MTPENapaToB
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