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1. OBIIASI XAPAKTEPUCTHUKA PABOYEN ITPOT'PAMMBI
OBIIEOBPA30OBATEJbHOM JTUCIHUILIMHBI «XUMMUS»

1.1. MecTo nucuMIUIMHBI B CTPYKTYpe OCHOBHOH NpodeccHOHANIBbHOI 00pa3oBaTeIbHOM
nporpammbl st 21.02.15 08.02.01 21 .02. 18

TpymoeMKOCTh TUCIHUIUTHHBI «XUMUs» Ha 0a30BOM ypoBHE cocTaBisie34 yaca, U3 KoTopsix 18 yaca
— 06a30BbIi MOy (6 pa3aenoB) U 16uacoB — mabopaTopHbIe PabOTHI, BKIIOUYAIOIINWNA MPAKTHKO-
OPUEHTHUPOBAHHOE CO/ICPIKaHUE KOHKPETHOM MPOPECCUU HITU CIICIUATLHOCTH.

1.2. Heau 1 miiaHupyemMblie pe3yabTaThbl 0CBOCHUS IUCIUTIIUHbI

1.2.1. lleau 1 3aga4u AU CHUILIMHBI

DOopMHUpPOBAaHHUE Yy CTYIEHTOB IPEACTABICHUSA O XMMMYECKOM COCTaBIAIOIIEH €CTECTBEHHO-
HAyYyHOW KapTUHBl MHpa KaK OCHOBBI IPUHSATHS PEIIEHUN B XKU3HEHHBIX M MPOU3BOACTBEHHBIX
CUTYalUsX, OTBETCTBEHHOI'O [TOBE/ICHUS B IPUPOJHOM Cpeie.

3agauu AUCHMILVIMHBI:

1) cdhopmupoBaTh MOHMMAaHUE 3aKOHOMEPHOCTEH NPOTEKAaHUS XMMUYECKUX IPOLIECCOB U
SBJICHUA B OKpyXarollled cpene, LEJIOCTHON HayyHOW KapTUHBl MHpa, B3aUMOCBI3U H
B3aMMO3aBHUCUMOCTHU €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHs COCTaBISITH (OPMYJbI HEOPraHUYECKHX W OPraHMYECKHX BEILECTB,
YPaBHEHUS XMMHMUYECKHUX peakUui, OOBSCHATh UX CMBICI, WHTEPIPETUPOBATh PE3YNIbTATHI
XUMHUYECKHUX IKCIIEPUMEHTOB,

3) cdopmMHupoBaTh HABBIKM MPOBEACHUS MPOCTEHINTNX XUMHUYECKUX OSKCIIEPUMEHTAIBHBIX
UCCIIEIOBAaHM C COOJIOZCHNEM MpaBUi 0€30MacHOTO OOpAaIIeHUs C BEUIECTBAMHU U Ja0OpaTOPHBIM
000pyJ0BaHUEM;

4) pa3BUTh YMEHMs HCIOJIb30BaTh HMH(GOPMAIMIO XMMUYECKOTO XapakTepa W3 Pa3IUYHbIX
HCTOYHUKOB;

5) chopMupoBaTh yMEHUSI MPOTHO3UPOBATH MOCIEACTBUS CBOEH JIEATENBHOCTH U XUMUYECKUX
MPUPOJIHBIX, OBITOBBIX U IPOU3BOJCTBEHHBIX MPOIIECCOB,;

6) chopMupoBaTh NMOHUMAHHE 3HAUMMOCTH JOCTH)KEHUH XMMHYECKONW HAyKM M TEXHOJOTUH
JUISL pa3BUTHS COLIMATIBHOM U ITPOU3BOJCTBEHHOMU cdep.



1.2.2. Ilnannpyemble pe3yJbTaThbl 0OCBOeHHUsI 001Ieo0pa3oBaTenbHON TUCHUILIMHBI B cooTBeTcTBHH ¢ PI'OC CIIO m Ha ocHoBe ®PI'OC

(6(0]0)
Kon u I[lnannpyemble pe3yabTaThl OCBOCHUS JUCIUIJIMHBI

HAaNMEHOBaHH

e
dopmMupyembI O6ume? JMCUMILIHHAPHBIE?

X
KOMIIeTeHIN i
OK 01. B yacTH TPY10BOIr0 BOCIIUTAHMA: - BJIAJETh CHUCTEMOM XMMHMYECKMX 3HAHHH, KOTOpas  BKIIIOYAET:
Bribupats - TOTOBHOCTH K TpPYHYy, OCO3HAHHME IIEHHOCTH | OCHOBOIIOJAraloNuIie MOHATUSA (XMMHYECKUN SJIEMEHT, aTOM, JJIEKTPOHHAas
CIOCOOBI MacTepcTBa, TpyAoIto0ue; o0oJiouka aToma, s-, p-, 0-3JCKTPOHHBIC OPOUTAIM aTOMOB, HOH, MOJICKYJIA,
pEelICHMS 33J1ad | - TOTOBHOCTh K  aKTUBHOM  JACATEIBHOCTU | BAJICHTHOCTB, AJICKTPOOTPHUIATEIBHOCTD, CTENEHb OKUCICHHUS, XUMHUYECKas
npo(ecCHoHal | TEeXHOJOTUIECKOU u COIIMAJIbHON | CBSI3b, MOJIb, MOJISIPHAs Macca, MOJIAPHBIA O0BEM, YIJIEPOJIHBIA CKEJIET,
bHOU HAIPaBIEHHOCTH, CIOCOOHOCTh WHUIUUPOBATH, | (DYHKIIMOHATbHAS TPYIA, paJuKall, H30MepHs, U30MEphl, TOMOJIOTUYECKUIN
NEATEebHOCTH | IJITAHUPOBaTh M CAMOCTOSITEJIbHO — BBIMOJHSATH | PsAJl, TOMOJIOTH, YIII€BOJAOPOIbI, KUCIOPOI- U a30TCOACPIKAIIUE COSTUHEHNUS,
MPUMEHUTENbH | TAKYIO J€ATEIbHOCTb; OMOIOTMYeCKH aKTHUBHBIE BellecTBa (yrJI€BOJBI, KHUPHI, OCIKH), MOHOMED,
O K pa3JInuYHbIM - HHTEPEC K Pa3siINIHBIM C(bepaM MMoJIMMEp, CTPYKTYpPHOC 3BC€HO, BBICOKOMOIJICKYJIAPHBIC COCIMHCHUA,
KOHTEKCTaM npohecCuOHaNBHOM NeSTeNbHOCTH, KPUCTAITIMYECKAsl PEIeTKa, TUIbl XUMHUYECKUX PEaKiuil (OKUCIUTETHHO-

ORilaleHHe  YHHBEPCAJBHBIMH  YYe0HBIMH | BOCCTAHOBUTEIIbHBIE, SK30-U 3HJIOTEPMUYECKUE, PEAKIIUU HOHHOTO 0OMEHa),

NMO3HABATEJILHBLIMHY J1eHCTBUSIMMN:
a) 0a30Bbl€e JIOTHYECKHUE JIeliCTBUS:

- CaMOCTOSITEIILHO (bopMynHMpoBaTH u
aKTyalIM3HpoBaTh NpPoOIEMy, pacCcMaTpUBaTh €€
BCECTOPOHHE;

- YCTaHaBJ'II/IBaTB CYIHGCTBGHHBIﬁ HpI/I3HaK NN
OCHOBaHHUs [JIsl CpaBHEHHS, KiIacCU(DUKAIMH |
00001IeHN ST

- ONpeNeNsTh LeTu JeATeIbHOCTH,
napaMeTpLI nu KpI/ITepI/II/I UX JOCTHUXKCHUS,
- BBISBJISITH 3aKOHOMEPHOCTH M TMPOTUBOPEYHS B
paccMaTpPUBAEMBIX SBJICHHSIX;

3aJaBaTb

pPacTBOP, DIEKTPOJIUTHI, HEAIEKTPOIUTHI, DJIEKTPOJIUTUYECKAs JUCCOLUALU,
OKHCIIUTENb, BOCCTAHOBUTENb, CKOPOCTh XUMHYECKOW PEAKIIMH, XUMUYECKOE
paBHOBECHE), TEOPUM U 3aKOHBI (TEOPUS XMMHUYECKOTO CTPOCHUs
oprannyeckux BemectB A.M.byrnepoBa, Teopus 3JIEKTPOIUTHYECKON
aucconyanuu, nepuogudeckuii 3akon [[.M. Menneneesa, 3aKk0H COXpaHEHUS
Macchl), 3aKOHOMEPHOCTH, CUMBOJUYECKHUM S3bIK XUMUH, (HAKTOJIOTHYECKUE
CBEJICHUS O CBOWCTBAaX, COCTaBe, MOJYyYEHUU U O€30MacCHOM HCIOJIb30BAHUHU
BaOXHEHMIINX HEOPraHMYECKUX U OpPraHMYeCKUX BEUIECTB B OBITY U
[IPAKTUYECKOU EATEIbHOCTH YETI0BEKA;

- YMETh BBIABJIATH XAPAKTEPHbIE NPU3HAKM W B3aMMOCBS3b H3yYEHHBIX
MOHATUMN, IPUMEHATH COOTBETCTBYIOIINE IOHATHS IIPU ONUCAHUUA CTPOCHUS U
CBOMCTB HEOPraHWYECKMX M OPraHMYECKUX BEIIECTB M HMX INPEBpAILCHUN;

! YKa3bIBalOTCA IMYHOCTHBIE U MeTanpeaMeTHble pesyabTaTbl 3 ®rOC COO (B nocnegHelt peaakLmm ot 12.08.2022) 8 oTrnaronbHoM popme, bopmupyemble 06LLe06pa3oBaTeNbHOM

AUCUUNANHOMN

2 AvcumnanHapHble (npep,meTHble) pe3ynbTaTbl YKa3biBakOTCA B COOTBETCTBUU C MeTO,CI,MKOVI npenogasaHnA AUCUUNNINHDI




- BHOCHUTb KOPPEKTHUBBI B  JICATEIbHOCTb,
OlLI€CHHUBATh COOTBCTCTBHUC pe3YHBTaTOB OeiIiaM,
OIICHUBATh PUCKH IOCIICICTBUI JCSITCIBHOCTH;

- pa3BI/IBaTB eraTI/IBHOC MBIIIJICHHUEC HpI/I peI_HCHI/II/I
JKU3HEHHBIX TTPOOIEM

0) 0a30BbIe HCCIEI0BaTEIbCKHE TeHCTBUS:

- BJAJICTh HaBBIKAMH Y4eOHO-HCCIICOBATEIHCKON
nu HpOCKTHOfI JACATCIIbPHOCTH, HaBbIKAMH
paspenieHus mpooIem;

- BbBIABJIIATDH HpI/I‘II/IHHO-CJICIICTBeHHI)IC CBiA3BHN U
aKTyallu3upOBaTh 33/1a4y, BBIABUTATh THIIOTE3Y €€
pCIHeHI/Ifl, HaXOIUTh apFYMeHTI)I 1A
JIOKa3aTeNbCTBA CBOMX YTBEPXKICHHUH, 3a1aBaTh
apaMeTpsl U KPUTEPUU PELLICHNUS;

- aHANU3HUPOBATh TMOJYYCHHBIC B XOJ€ PEHICHUS
3ada4n pGSyHBTaTI)I, KpI/ITI/I‘-IGCKI/I OLICHUBATh UX
JIOCTOBEPHOCTh, TMPOTHO3UPOBATH HU3MEHEHHE B
HOBBIX YCIIOBUSIX;

- YMGTB HepeHOCI/ITI) 3HAHUS B HO3HaBaTeJ'IBHYIO 158
MPAKTHUYECKYI0 007IaCTH KUZHEIEATEIbHOCTH;

- YMeTI) I/IHTerI/IpOBaTI) 3HAHUSI W3 pasme
MPEeIMETHBIX 00IacTel;

- BBIIBUT'aThb HOBBIC niaeu,
OpPUTHHAIILHBIC TTOIXO/IbI U PEIICHUS;
- CIIOCOOHOCTh MX HCIIOIL30BaHUSA B
MO3HABATENILHON M COIMAIbHOM MPaKTUKE

npejiaraTh

BBISBJIATH ~ B3aMMOCBS3b  XMMHUYECKMX  3HAHUW C  MOHATHSAMHU U
MNpEaACTaBICHUAMU JPYTUX CCTCCTBCHHOHAYYHBIX MTPCAMCETOB,

- yMETh UCIOJIb30BaThb HAUMEHOBAaHUS XUMHUYECKUX COEIMHEHUU
MEKJIYHApPOAHOTO COK3a TEOPETUYECKOW M NPUKIAJIHOW XHUMUU U

TpUBHUAJIbHBIC HA3BAaHNS BAKHEHIIINX BEUIECTB (ITUIICH, alleTUIICH, TIINICPHH,
¢denon, Qopmanbaerna, yKCycHas KHCIOTa, TJIMIMH, YrapHBIA —ras,
YTJIEKUCIIBIN Ta3, aMMHUaK, ralieHas U3BeCTh, HEralleHasi U3BECTh, MUTHhEBAs
cola M JpPYrux), COCTaBJIATH (OPMYJIbI HEOPTaHMYECKUX M OPraHUYECKUX
BEILECTB, YPAaBHEHUS XHMUYECKUX pEaKIUd, OOBACHATH HX CMBICH;
HOJTBEPIKAATh XapaKTepHbIC XUMHYECKHUE CBOHCTBa BEIIIECTB
COOTBETCTBYIOLIMMH SKCIEPUMEHTAMHU M 3aIHCAMH YPaBHEHHH XUMHUYECKHX
peaKuuii;

- YMETh YCTaHABJIMBATh IMPHHAIJICKHOCTh M3YYEHHBIX HEOPTaHUYECKUX H
OpPraHMYeCKHX BEIIECTB K ONpPENeTIeHHBIM KaccaM M TpyIaM COCTUHEHUH,
XapaKTepU30BaTh MX COCTaB M BAKHEHILINE CBOICTBA; OMPEICIATH BHIBI
XUMHYECKHX CBs3€H (KOBaJICHTHAs, MOHHAs, METAJUINYECKasi, BOJOPOIHA),
THUIBI KPUCTAUTMYECKUX PEIIETOK BEIIECTB; KIaCCU(PHIUPOBATH XUMHUECKHE
peakIumy;

- chopmupoBaTh TPEACTABICHUS: O XUMHYECKOM  COCTaBJISIONICH
€CTECTBEHHOHAYYHOH KapTHHBI MHUpA, POJM XUMHUU B TIO3HAHUU SIBICHUHN
OpUpoNbl, B (OPMUPOBAHWUHM MBIIUICHHS M KYyJIbTYphl JHYHOCTH, €€
(YHKIIMOHATIBHOW TPAMOTHOCTH, HEOOXOIUMOM /TS PEIICHHS TPAaKTHYECKUX
3a7a4 M DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3/JI0POBBIO H
IIPUPOJHON Cpene;

- yMETh MPOBOAMTH pPAcyYeThl MO XUMHUYECKMM (OpMYyJaM U YpaBHCHHUSIM
XMMHYECKHX peaKknuid ¢  HCIONb30BaHHUEM  (U3MYSCKHX  BEJIHYHH,
XapaKTEPU3YIOIINX BEIIECTBA C KOJIWYECTBEHHOW CTOPOHBI: Macchl, 00beMa
(HOpMasbHBIE YCIIOBHSI) Ta30B, KOJMYECTBA BEUIECTBA;, HCIIOJIb30BAThH
CHCTEMHbIC XMMHYECKHE 3HAHUS JJIsl MPHUHATHS PEHICHUH B KOHKPETHBIX
JKM3HEHHBIX CHTYAIIHSIX, CBI3aHHBIX C BEIIECTBAMH U MX MPUMEHEHUEM

OK 02.
Hcmons30BaTh
COBpEMEHHBIE
cpencTaa
TOKCKa,

B 00/1aCTHLIEHHOCTH HAYYHOT'0 TIO3HAHMS:

- c(hOpMHUPOBAHHOCTh MHUPOBO33PEHUS,
COOTBETCTBYIOILIETO  COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAyKM U OOIIECTBEHHOM MpPaKTHKH,
OCHOBAaHHOTO Ha JIasiore KYJIbTYD,

- yMeTb IUTAHHPOBATh W  BBINOJHATH XUMHYECKUH  OKCIIEPUMEHT
(mpeBpallleHusi OpPraHWYecKUX BEIIECTB NpU HarpeBaHUM, IOJy4YeHUE
STUJIEHA W M3YYEHHUE €r0 CBOMCTB, KAUECTBEHHBIC PEAKIMU Ha ajlbJACTU[IbI,
Kpaxmall, YKCYCHYIO KHCIIOTY; JeHaTypaiusi OeJKOB IpH HarpeBaHUH,
[[BETHbIE peaklu OeJKOB; NPOBOJUTH pEaKIMH HOHHOTO OOMeHa,




aHaJu3a u
WHTEPIIPETAIN
1 uHdopmanuu
u
nHpopManoH
HBIC
TEXHOJIOTHH

I ¢
BBITIOJTHEHUS
3a1a4
npodeccruoHal
bHOU
NEeSITEIbHOCTH

CIIOCOOCTBYIOLIETO OCO3HAHHIO CBOEro MecTa B
IIOJIMKYJIETYPHOM MMPE;

- COBEPILEHCTBOBAHUE SI3bIKOBOM M UYUTATEIbCKOMN
KYJIbTYpbl KAaK CpPEACTBa B3aUMOJICHCTBUS MEXIY
JIIOIbMU U IIO3HAHUS MUDA;

- OCO3HAHME ILICHHOCTH HAY4YHOW JEATEIbHOCTH,

TFOTOBHOCTh ~ OCYLIECTBIIATh ~ INPOEKTHYIO U
UCCIIEI0BATEIBbCKYIO JESITENIbHOCTD
UH/IMBUYaJIHO U B TPYIIIIE;

OBiageHne  yHMBepPCAJIBHBIMM  y4eOHBIMH

NMO3HABATEJIbHBIMHU AeHCTBUIMMU:

B) padora ¢ unopmaumeii:

- BJIaJIeTh HAaBBIKAMU MOJY4YeHHS WHGOpMALUU U3
HCTOYHHUKOB pPa3HbIX THUIIOB, CaMOCTOATCIBHO
OCYIIECTBIISATh TIOUCK, aHAIN3, CUCTEMATH3AIUIO U
MHTEPIIPETAlNI0 MH(OPMALMU Pa3IMYHbIX BUJOB
u GopM IpeICTaBICHHUS,

- co37aBaTh TEKCTHl B Pa3NUYHBIX QopmaTax c
y4e€TOM Ha3HayeHUs HHG(OpPMAaUM M LENeBOU
ayIUTOpUHU, BBIOWpas ONTUMaIbHYIO  (opMy
MNpEaACTaBJICHUA U BU3yaJIU3allluu,

- OLEHUBAThb JOCTOBEPHOCTh, JIETUTUMHOCTh
uH(pOpMallli, €€ COOTBETCTBUE TIPABOBBIM U
MOPAJIbHO-3TUYECKUM HOPMaM;

- HCIOJB30BaTh CPEACTBA WH(OOPMAITMOHHBIX U
KOMMYHUKAI[MOHHBIX TEXHOJOTUWA B PpELICHUU

KOTHUTHBHBIX, KOMMYHHKATHBHBIX "
OpPraHM3aIlMOHHBIX  3a7ad C  COOIIOJEHUEM
TpeOOBaHUI YPrOHOMUKH, TEXHUKUA O€30MaCHOCTH,
TUTHEHBI, pecypcocOepekeHus, TMPaBOBBIX U
STUYECKUX  HOPM, HOpPM  HHGOPMAIIMOHHOU
0e30I1acHOCTH;

- BJIaJICTh HABBIKAMH PACIIO3HABAHUS U 3AIUTHI
uHpopManuu, HHHOPMAITMOHHOH 0€301MacHOCTH
JMYHOCTH,

OTpEeNATh CPely BOJHBIX PACTBOPOB, KAUYECTBEHHbBIE PEAKIIMH Ha CyIb(ar-,
KapOoHaT- ®  XJOPHJI-aHUOHBI, HAa KATHOH AaMMOHHUS;  pellaTh
AKCIIEpUMEHTANIbHBIE 3agaun 1o TemMaM "Meramisl" u "Hemeramnsl") B
COOTBETCTBUU C MPAaBWJIAMU TEXHHKH OC30MACHOCTH TpU OOpaIieHuu ¢
BEIECTBAMH U JIa0OpaTOPHBIM 000pYAOBaHUEM; MPEICTABISATh PE3YIbTaThI
XUMHYECKOTO IKCIIEPUMEHTA B (hOpME 3alHCH YPaBHEHHU COOTBETCTBYIOIIHX
peaxuuii 1 GOopMyIHPOBATH BBIBOBI HA OCHOBE 3THUX PE3YJIbTATOB;

- yMETh aHaJU3UPOBATh XHMHUYECKYI0 HWH(POPMAIUIO, TOIy4aeMyl H3
pa3HbIX MCTOYHHKOB (CPEICTB MaccoBOM HHQopMmaluu, ceThb VMHTepHET u

Apyrue);

- BJIAJEeThb OCHOBHBIMM METOAAMU HAayYyHOrO TIO3HAHUS BEUIECTB H
XUMHUYECKMX  SIBICHMM  (HaOmoJeHue,  HU3MEpEHHE,  SKCIIEPUMEHT,
MOJICJIUPOBAHHUE);

- YMETh TPOBOJUTH PACYETHl MO XUMHYECKUM (POpMYyJIiaM M YpaBHEHHIM
XMMUYECKUX peakUuil ¢ HCHOJb30BaHMEM  (U3MYECKUX  BEJIMYHMH,

XapaKTEpU3YIOIIMX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI: Macchl, 00beMa
(HopManbHbIE YCJIOBHUSI) Ta30B, KOJMYECTBAa BEIIECTBA; MCIIOJIb30BaTh
CHUCTEMHbIE XMMHUYECKHE 3HAaHUS JJs NPUHATHS PEIIeHHH B KOHKPETHBIX
JKU3HEHHBIX CUTYaIUsX, CBA3aHHBIX C BEUIECTBAMH U UX IPUMEHEHHEM




OK 04. - TOTOBHOCTh K CaMOpa3BUTHIO, | - YMEThb IUIAHUPOBATh M  BBIIOJHATH XUMHUYECKHH  SKCIIEPUMEHT
DddexTuBHO CaMOCTOSITEJIBHOCTU U CaMOOTIPE/ICICHUIO; (mpeBpallleHusT OpPraHWYECKUX BELIECTB NPU HAarpeBaHUU, TOJYUYCHHE
B3aMMOJICICTBO | -OBJIaJICHUE HaBbIKAMU yueOHO- | ATHJIEHA U H3yYEHHE €r0 CBOMCTB, KAUECTBEHHBIC PEaKUWU Ha allbJeTUIbl,
BaTh U HCCJICIOBATENILCKOM, MPOEKTHONM W COIMAIIBHOM | KpaXMall, YKCYCHYIO KHCJIOTYy, JeHaTypamusi OCJIKOB TpH HarpeBaHUH,
paboTath B NESITEIIbHOCTH; [BETHBIE peakUuH OeNKOB; TMPOBOJAUTH pEaKIMU HOHHOTO OOMEHa,
KoJulekTuBe 1 | OBJajieHune YHUBEPCAJbHBIMH | OIPEACTATH CPENY BOJHBIX PACTBOPOB, KAYECTBEHHBIC PEAKLIMU Ha Cylb(hart-,
KOMaHze KOMMYHUKATHBHBIMH J1eHCTBUAMM: KapOoHaT- M XJOPHI-aHUOHBI, Ha KAaTHMOH AaMMOHHUS;  pellaTh

0) coBMecTHas AeTeJbHOCTD. JKCIIEpUMEHTANIbHbIE 3afaun 1o TemMaM "Meramisl" u "Hemeramnsl") B

- TOHMMAThb U HCIOJNb30BaTh MPEUMYIIECTBA | COOTBETCTBHHM C TMpaBUIaMH TEXHUKH O€30MacHOCTH MpH OOpalleHUuu C

KOMaHJIHOW ¥ MHAUBUIYaTbHON PaOOTHI, BEIICCTBAMH U JIA0OPATOPHBIM O00OPYIOBAHUEM; MPEACTABIATH PE3YIIbTATHI

- NPUHUMATh IEJIU COBMECTHOH [EATENbHOCTH, | XUMUYECKOTO SKCIIEpUMEHTa B (popMe 3alUCU yPAaBHEHUH COOTBETCTBYIOIINUX

OpPTaHW30BBIBATh M KOOPAWHUPOBATH JICHCTBUS IO | PEAKIHM U (POPMYIUPOBATH BHIBOIBI HA OCHOBE ITUX PE3YJIbTATOB

ee JOCTH)KCHMIO: COCTaBISTh IUIaH JICHCTBUH,

pacrpeaenaTh pojau ¢ yieTOM MHEHHIM yYaCTHUKOB

00CyXJaTh pe3yIbTaTbl COBMECTHOM paboThI;

- KOOpIWHUPOBATh MW BBIIOJHATH pPabOTy B

YCIIOBHSIX peanbHOro, BUPTYaJIbHOTO u

KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

- OCYIIECTBIISITb TO3UTHUBHOE CTPATETHYECKOE

MOBEJCHUE B PA3JIMUHBIX CUTYalHUsX, MPOSBIATH

TBOPYECTBO U BOOOpaKEHUE, OBITh UHUIIHATHBHBIM

OByaieHHe YHUBEPCATbHBIMHU PeryasiTUBHbIMHA

AeMCTBUAMMU:

I') NPUHATHE ce0sl M APYTUX JIIO/Ieii:

- MPUHUMATh MOTHBBI M QpTYMEHTBI JIPYTUX JTFOCH

MIpU aHAJIM3€ PE3yJIbTATOB JAEATEIbHOCTH;

- TIpU3HABATh CBOE MPABO M MPABO JPYTUX JFOJCH

Ha OIINOKH;

- pa3BUBAThH CIIOCOOHOCTH MOHUMATH MHUP C

MO3UIIMU IPYTOro YeI0BEKa,
OK 07. B 00.1acTHIKO0/I0THYECKOTO BOCITUTAHMSA: - chopmMupoBaTh MPEACTABICHHUS: O XHUMHYECKOH  COCTaBISIOLIECH
CopeticTBoBaTh | - CHOPMHPOBAHHOCTH JKOJOTUUYECKOW KYJIBTYPHI, | €CTECTBEHHOHAYYHOM KapTHHBI MHUpPA, POJIM XMMHUU B TIO3HAHWUU SIBICHHM
COXPaHEHHIO MOHMMAaHUE BIUSHUS COIHAIBLHO-YKOHOMHYECKHUX | IPUPOMAbI, B (OPMHUPOBAHMM MBIIUICHUS W KYJIbTYpbl JHUYHOCTH, €€
OKpY>Karoleu MPOIIECCOB  HA  COCTOSIHUE  TNPUPOJHON W | PYHKIIMOHAIHHOW TPaMOTHOCTH, HEOOXOIUMOM ISl peIIeHUsT TPAKTUICCKUX
CpeJibl, COLIMAJILHOM  Cpe/bl, OCO3HaHWe TIJI00AJBHOTO | 33Ja4 U SKOJOTHYECKH O0OOCHOBAHHOTO OTHOUIEHMSI K CBOEMY 3JI0POBBIO U




pecypcocoepex
EHHUIO,
MIPUMEHSATH
3HaHUS 00
U3MEHEHUU
KJIUMATa,
MIPUHLMUIIBI
OEepEKITUBOTO
IIPOU3BO/ICTBA,
3P PEeKTHBHO
efcTBOBAThH B
YpE3BbIYANHBIX
CUTYyaIUAX

XapakTepa dKOJIOTUYECKUX MPOOIIeM;

- IUIAHUPOBAHUE W OCYILIECTBJIEHUE IECHUCTBUU B
OKpY’KallIllel cpeAe Ha OCHOBE 3HaHUs Lenel
YCTOMYMBOIO Pa3BUTHS YEIOBEUYECTBA;

AKTUBHOE HENpUATHE JEHUCTBUM, MPUHOCSIINX
BpEJl OKPYXKAIOIIEH CPEJIE;

- yYMEHHE NPOrHO3MpOBaTh HEOJIArONpUATHBIC
AKOJIOTMYECKHUE TMOCIEACTBUS MPEIPUHUMAEMBIX
JIEMCTBUM, IPEAOTBPALLATh UX;

- pacupenue OTIbITa
3KOJIOTUYECKOW HAIPaBJIEHHOCTH;
- OBJIQJICHUE HABbIKAMU Y4EOHO-
HCCJIE10BATENbCKOM, MPOEKTHON M COLIMATIBHON
JIEATEIIbHOCTH;

JACATCIIBHOCTH

MPUPOAHON Cpelie;

- YMETh COOJIOAATh MpaBUiIa KOJOTUYECKHU IIEIeCO00Pa3HOrO MOBEACHHS B
OBITY U TPYAOBOH NEATEIHLHOCTU B LENSIX COXPAHEHUS CBOETO 30POBBS U
OKpYXAarolllell NPUPOJHOW CpElbl; YUYUTHIBATH OMACHOCTh BO3JACHCTBUS HA
JKUBBIE OPTaHM3MBbI OIPENEJICHHBIX BEIIECTB, MOHMMAs CMBICI ITOKa3aTes
MpEAEIbHON TONYCTUMON KOHUEHTPALUU

I1K3.1YuacTtBO
BaTh B
TUTAHUPOBAHHUH
paboTsl
nepcoHana
MIPOU3BOJICTBEH
HOT'O
oIpa3ieIIeHuUs

FOTOBHOCTh K TPYyly, OCO3HAHHME LIEHHOCTHU
MacTepcTBa, TpyAoIo0ue;

-  TOTOBHOCTh K AaKTUBHOH JEITEIbHOCTHU
TEXHOJIOTHICCKOM Hu COITMAIIbHOM
HANPaBIEHHOCTHU, CIOCOOHOCTh WHUIIMUPOBATH,
MJIaHUPOBATh M CAMOCTOSITEJILHO  BBITIOJHSATH
TaKylo J1€ITeJIbHOCTb;

- WHTEpeC K pa3IUYHBIM

npodecCuOHaNBHOM NeSTeNbHOCTH,

chepam

YMETh IUIAHUPOBATh U BBIOJIHATh XUMUUECKUH SKCIIEPUMEHT (IpeBpaLeHUs
OpraHMYECKUX BEILECTB IPU HArpeBaHUU, MOJYYEHHUE ITUJIEHA U U3Yy4EHUE
€ro CBOMCTB, KQUECTBEHHBIE PEAKIMM Ha albJIETHIbI, KpaxMaj, YKCYCHYIO
KHCJIOTY; JIeHaTypaiusi OeJIKOB MpU HarpeBaHUU, IBETHbIE peakuu OEIKOB;
NPOBOJUTH pEaKIMM MOHHOrO OOMEHa, OIpeleNiaTh Cpeay BOJAHBIX
pacTBOpPOB, KAayeCTBEHHBIE DPEAKIMU Ha Cyib(aT-, KapOOHAT- U XJIOPUI-
AQHUOHBI, Ha KAaTHMOH aMMOHHS; pEIlaTh AHKCIEPUMEHTAJbHBIE 3aJaud I10
teMaM "Meramnel" 1 "HeMeTannel") B COOTBETCTBUM € IIPABUJIAMU TEXHUKU
O0e3omacHOCTH Mpu OOpallleHMH C BelecTBaMH U Ja0OpaTOpHBIM
000py/0BaHUEM; MPEACTABIATh PE3YyIbTaThl XUMUYECKOTO IKCIIEPUMEHTa B
dopme 3amMcu ypaBHEHMH COOTBETCTBYIOIIMX peakIuil U (GopMyTupoBaTh
BBIBOJIbI HA OCHOBE ATHX PE3YyJIbTaTOB;

- yMeTh aHaJIM3MPOBATh XHWMHUYECKYI0 HH(POpMAIHIO, MOJIYy4aeMylo W3
pa3HbIX MCTOYHHKOB (CpelCcTB MaccoBOM HHGopMmanuu, cetb MHTepHeT u

JpyrHe);

- BJIIaACTb OCHOBHBIMHM MC€TOAAMHU HAYYHOI'O IIO3HAHHUA BCHICCTB H
XUMHUYECKUX  sIBIeHHN  (HaOmrojeHwe,  W3MEpeHHe,  OIKCIEPUMEHT,
MOJICIIUPOBAHUE);

- YMETh NPOBOJUTH PAacyeTbl M0 XUMHUYECKUM (POopMyliaM H ypaBHEHHSIM
XUMHYECKMX PEaKIUHd C  HCIOJNb30BaHMEM  (U3WYECKUX  BEJIMYHH,

XapaKTepU3YIONIMX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI: Macchl, 00beMa




(HOpMaJ'IBHBIe YCJ'IOBI/IH) ra3oB, KOJIHYECTBa BCIICCTBA, HCIIOJIB30BaATh
CUCTCMHBIC XUMHWYCCKUC 3HAHUSA TSI TPHUHATHUA pemeHm”I B KOHKPCTHBIX
JKU3HCHHBIX CUTYyalUsX, CBA3aHHBIX C BEIICCTBAMUA U UX IIPUMCHCHHUEM




2. CTPYKTYPA U COAEPX KAHUE OBIIEOBPA3OBATEJbHOM JUCITATLIMHBI

«XHUMUSA»

2.1. O0beM AUCHUIIMHBI U BUbI y4eOHOH padoThI

Bua yueOHoii padoThl

O0BeM B yacax

O0bem o0pa3oBaTeIbHOM NPOrPaMMbl JHCHUIINHBI 34
B T.4.

OcHoOBHOe cojiep:KaHue 30
BT. U.:

TeopeTudeckoe o0ydeHue 14
nabopaTOPHBIE 3aHATHS 16
IIpodeccnoHaTbHO-OPHUEHTHPOBAHHOE CO/IeP:KaHME (COTEepPKAHME )
MPUKJIAJTHOI0 MOYJIAA)

BT. U.:

TeopeTudeckoe o0ydeHue 2
[IpomexyTouHas aTTecTauus (3a4eT) 2




2.2. TemaTn4yecKuil IJIaH U COJepPKaHUE TUCIHIJIMHBI

06 ®opmu
HaumenoBanue | Coaep:xanue yueOHOro marepuaJja (0CHOBHOe U MPodeccCHOHAIBbHO-OPUEHTHPOBAHHOE), MLe pyemblie
Pa3iesioB U TeM J1a00paTOPHbBIE U MPAKTHYECKHE 3AHATHS, IPUKJIATHONH MOIYJIb wacop [KOMIET
eHIMHI
1 2 3 4
OcHoBHOe coiep:KaHue 34
Pazgen 1. OcHOBBI cTPOEHUS BelleCTBA 4
Tema 1.1. OcHoBHoOE coepxaHue 2 OK 01
Crtpoenue aToMOB 2
XUMIICCKUX CoBpemenHas Mojielib CcTpoenust atoMa. CHUMBOJIMYECKHI S3BIK XMMUK. XMMHUYECKUIN DJIEMEHT.
SJICMCHTOB 1 DnekTpoHHas KoHpwurypamus atoma. Kiaccupukainus XAMHYECKHX 3JIEeMEHTOB (s-, p-, d-
fipupoaa 3JIEMEHTHI). BalleHTHBIE 3JeKTPOHBL. BalleHTHOCTh. DIIEKTPOHHAS PHPOIa XUMHUYCCKON CBSI3U.| 2
XUMHUHCCKON DeKTPOOTPHUIIATEILHOCTh. BHIBI XUMHYECKOH CBsA3M (KOBaJEHTHAs, MOHHAS, METAJUTHYECKasl,
CBA3N BOJIOPOJIHAs) ¥ CIIOCOOBI €€ 00pa3oBaHUSI
Tema 1.2. OcHoBHoOE coiepxaHue 2 OK 01
Iepuoanueckuii | 1.JlaGopaTopnas padora 2 |OK02
3aKOH M TaOmuIa IMepuoauueckas cucTeMa XuMu4YecKux areMenToB J[. M. MeneneeBa. OU3HUECKU CMBICIT
JA.1. Menneneesa IMepuoauueckoro 3akona J[.1. Meneneesa. 3aKOHOMEPHOCTH M3MEHEHHSI CBOUCTB
XMMHYECKUX JIEMEHTOB, 00pa3yeMbIX HMH IPOCTHIX U CJIOKHBIX BELIECTB B COOTBETCTBHH C
TIOJIOKEHUEM XMMHUYECKOTO dIeMeHTa B [lepuoandeckoit cucreMe. MEPOBO33pEHYECKOE U
Hay4dHoe 3HaueHue [lepuoanueckoro 3akona /[.1. Menneneea. [Ipornoss! [{.11. Menneneesa.
OTKpPBITHE HOBBIX XUMHYECKHX DJIEMEHTOB. 2
Pelienue NpakTHKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUI HA XapaKTEPHU3ALHIO
XMMUYECKUX DJIEMEHTOB «MeTamnuecKue / HEMETAIIMYECKUE CBOMCTBA,
DIIEKTPOOTPULIATENBHOCTE XUMUYIECKHUX DJIEMEHTOB B COOTBETCTBUH C UX DJIEKTPOHHBIM
CTPOEHHEM M TIOJIOKEHUEM B TIEPHOIUUECKOM CHCTEME XUMHYECKHUX d1eMenToB JI. 1.
Menneneenay»
Pa3nen 2. XuMnueckne peakiun 6
Tema 2.1. Tunier | OcHOBHOe cojlepKaHUe 2 OK 01

XHUMHUYCCKUX




peaknui Knaccudukanus v TUIBI XUMUYECKUX PEAKIUi C y9acTHEeM HEOPTaHUUYECKUX BEIECTB.

CocraBiieHue ypaBHEHUHN PEaKIIUi COSAMHEHUS, PAa3JIOKEHUS, 3aMEIIIeHUsI, 0OMEHa, B T.4.

peakuuii TOPSHHUsI, OKUCIICHUSI-BOCCTAHOBIICHUSI.

YpaBHeHUs OKUCTIeHUsI-BoccTaHOBIIeHUs. CTeneHb okucieHus. OKUCIUTEIb U BOCCTAHOBUTEIIb.

CocraBiieHHE U ypaBHUBAHUE OKHCIUTEIBHO-BOCCTAHOBUTEIIBHBIX PEAKIIUI METOI0M

3eKTpoHHOro 6ananca. OKUCIUTEIHLHO-BOCCTAHOBUTENBHBIE PEAKIIUU B IPUPO/IE,

MIPOM3BOJICTBEHHBIX MPOIIECCAX M KUZHECATSILHOCTH OPTraHU3MOB
Tema 2.2. OcHoBHOe coep:kaHue OK 01
A HHCC?uHaHH’I U |Teopus snexrponutuyeckoit auccormanuu. MOHBL. DIEKTPOIUTHI, HEdIEKTPOIMTHI. Peakuuu
MOHHbIH OOMEH HoHHOTrO oOMeHa. COCTaBIICHHE PEaKiiii HOHHOTO OOMEHA MyTEM COCTABJICHUS MX MOJHBIX U

COKpAIIIEHHBIX MOHHBIX ypaBHEeHUH. KUCIOTHO-OCHOBHBIE peakiuu. 3a/laHus Ha COCTaBIICHUE

MOHHBIX PEaKIHil

2J1aGopaTopHbIe 3aHATHSA

JlaGopaTopHas padota “THUITBl XHMHUYECKUX pPEaKIHii”.

WccnenoBanue THIOB (TI0 COCTABY M KOJTMYECTBY MCXOIHBIX U 00Pa3yIOIINXCS BEIIECTB) U

MPU3HAKOB XUMUYECKUX peakiuii. [[poBeeHne peakiuii HOHHOro 0OMeHa, OTNpeieJIeHIe

CpeJIbl BOJHBIX PACTBOPOB. 3aJaHHsI HA COCTABJICHUE HOHHBIX PEAKIIHIA
Pasznen 3. CTpoeHne U CBOWCTBA HEOPraHMYECKHUX BeLIECTB
Tema 3.1. OcHoBHOE conep:kaHue OK 01
HOMCHKIIATYPA M |TTphenver Heopranmueckoi xumun. Kitaccugukaius HeopraHudeckux Bemects. [TpocTbie 1
CTpOCHHC CIOKHEIE BemmecTBa. OCHOBHBIE KIIACCHI CIIOKHBIX BEIECTB (OKCUIBI, THAPOKCUIBI, KUCIIOTEI,
HCOPTaHNYICCKUX | comi). B3anMOCBSI3b HEOPraHUYECKUX BEIIECTB. ATpEraTHbIC COCTOSIHHSI BEIIECTRA.
BCIICCTB Kpucrannuueckue u amopdHbie BemiecTBa. THUITBI KPUCTAUNIMYECKUX PEIIETOK (aTOMHas,

MOJIEKYJISIpHAs, HOHHAs, METAJUTMYECKasi). 3aBUCUMOCTh (P3NYECKUX CBOIMCTB BEIIECTBA OT

TUTIA KPUCTAJUTMYECKOHN PENIeTKH. 3aBUCIMOCTh XHMHYECKOH aKTHBHOCTH BEIIECTB OT BHJIA

XUMHUYECKON CBSI3M U THUIMA KPUCTALTUYECKON pemeTku. [IpuunHbl MHOTOOOpa3us BEIIECTB
Tema 3.2. ®usuko-| OcHOBHOeE coepKaHUE OK 01
anncore [ EGEREEOR T 7| ox 02
CBONCTBA Meramwisl. O0mue (U3MYECKUe W XUMHUYECKUE CBOWCTBAa MeTamioB. CrocoObl MONyYEHHS.
HCOPraHMICCKUX  13yayeHne METAIUIOB U HEMETAJUIOB B IIPUPOJIE M )KU3HEAEATEILHOCTH YEJI0BEKA M OPraHU3MOB.
BEIICCTB Koppo3sust MeTarmioB: BUbl KOPPO3UH, CIIOCOOBI 3aIIUTHI METAJUIOB OT KOPPO3UHU




Hemeramner. O0mue ¢uznyeckue U XMMHUYECKHE CBOWCTBA HEMETAJIOB. THIMYHBIC CBOHCTBA
HemeraioB [V— VII rpynn. Kmaccudukanus m HOMEHKIATypa COEIMHEHUN HEMETAJIOB.
KpyroBopoTsl GMOT€HHBIX 3JIEMEHTOB B MIPUPOJIE

XHUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HCOPTaHNYCCKUX BCIUICCTB (OKCI/II[OB, THAPOKCHUAOB,
KHCJIOT, coJieil u I[p) 3aKOHOMepHOCTI/I B U3BMEHECHHUM CBOMCTB IIPOCTBIX BEIIECTB, BOAOPOAHBIX
COGHHHCHHﬁ, BBICHIUX OKCHUIAOB U THAPOKCHUIOB

Tema 3.3. OcHoBHOE co/iep:KaHue 2 OK 01
Unentnduranus | JlaGopaTropHbie 3aHATHS OK 02
HCOPTaHMYICCKUX |3 TTaGopaTopHas pabora «aeHTH()HKALMS HEOPraHUIECKUX BEILIECTBY. OK 04
BCIICCTB Pemenue sxcnepruMeHTaNbHBIX 3a/1ad 0 XUMUYECKUM CBOMCTBAM METAJJIOB U HEMETAJIJIIOB, 1O TIK3.1
pacro3HaBaHUIO U MOJTYYEHHUIO COEAMHEHUH METAJJIOB U HEMETAJLIIOB. 2
WNnentudukanuss HEOPraHMYECKUX BEIIECTB C HCIOIb30BAaHUEM UX (U3UKO-XUMUYECKHX
CBOMCTB, XapaKTEPHBIX Ka4yeCTBEHHBIX peakiuil. KadyecTBeHHBIE peakiuu Ha Cyibdar-,
KapOOHAT- U XJIOPU-AaHUOHBI, HA KATHOH aMMOHHUS
Paznean 4. CTpoeHue U CBOWCTBA OPraHUYeCKHUX BelleCTB 12
Tema 4.1. OcHoBHoOE coiepxaHue 2 OK 01
Knaccuduxanus, | 4.JlaGopaTopuas padora 2
CTpOCHHE 1 [losiBIeHHE 1 pa3BUTHE OPraHUYECKON XMMHH Kak HayKd. [IpeameT opranndeckoi XUMHH.
HOMCHKJIATypa Mecto 1 3HaUeHNE OPTaHUYECKON XUMHUHU B CUCTEME €CTECTBEHHBIX HAYK.
OpraHUYECKUX XVWMHYECKOE CTPOCHHE KaK IMOpPSJIOK COEIMHEHUS aTOMOB B MOJIEKYJIe COIJIaCHO HX
BEILIECTB BAJICHTHOCTH. (OCHOBHBIE TIOJIOKEHUSI TEOPHUM XHMHYECKOTO CTPOCHHSI OpPraHUYeCKHUX
coenuaeHuit A.M. bytiepoBa. YTriaepoaHbIii CKeleT OpraHUYeCKONW MOJIEKYJbl. 3aBHCHMOCTD
CBOMCTB BEILIECTB OT XUMUYECKOTO CTPOEHUs MOJIeKyl. M3omepust 1 u30MepBbl. 2
[Tonstue o ¢gyHkuuoHanbHOM rpynne. Paaukan. [lpuHiunsl kinaccudukanuu OpraHUYECKUX
coeMHeHUN. MexayHapoaHass HOMEHKJIATypa M MPUHUUIIBI HOMEHKJIATYpbl OPraHUYECKUX
coemuaeHuil. [lonsitue 00 a3oTcomepKamuX COCAMHEHUSAX, OWOJOTUYECKH aKTHUBHBIX
BelecTBax (yriieBojax, )Xupax, Oenkax u Ap.), BRICOKOMOJICKYJISIPHBIX COETUHEHUAX (MOHOMED,
MOJIUMED, CTPYKTYPHOE 3BEHO)
Tema 4.2. OcHoBHOE conep:kanue 4 OK 01
OpraHu4CCKUX OU3NKO-XUMUYECKUE CBONCTBA OPraHMYECKUX COCIMHEHUN OTAENBHBIX KJIACCOB (0OCOOCHHOCTH OK 04
COCTMHEHUI KJIacCU(UKallMM 1 HOMEHKJIaTyphl BHYTPU Kjlacca; FOMOJIOTHYECKHH psii ¥ obOmas gopmyIa;

u30MepHst; pu3nyecKre CBOMCTBA; XMMUYECKHE CBOMCTBA; CITOCOOBI MOJTYYEHHUS]):




— TpEIeNIbHbIE YIIEBOAOPOAB! (aJKaHbl M IMKJIOAIKaHbI). ['OpeHMe MeTaHa Kak OJMH U3
OCHOBHBIX HCTOYHHMKOB TeIJIa B NPOMBIIUICHHOCTH U ObiTy. CBOHCTBAa MNPUPOAHBIX
YIJIEBOIOPOAOB, HAX0XK/IEHUE B IIPUPOJIE U IPUMEHEHHE AJTKAHOB;

— HenpeJeNbHble (aJKEHbI, aJTKUHBI U aJlKaJUEHbl) U apOMaTHYECKHe YIiIeBOAOpobl. ['opeHue
AIETHJICHA KaK HCTOYHUK BHICOKOTEMIIEPATYPHOI'O IUIAMEHH U1 CBAPKU U PE3KU METAJUIOB

— KHCJIOPOJCOEpKAIMEe COSAMHEHUsS (CUPThI M (PEHOJIBI, KapOOHOBBIE KUCIOTHI M 3(UPHI,
IBAETHIBl W KETOHBI, JXHPBI, yriaeBoabl). [IpakTuueckoe MNpPUMEHEHHE STHICHIIINKOIS,
riaunepuHa, gexona. IlpuMmenenue gpopManbpaeruia, aleTalbaeruia, yKCyCHOH KUCIOoThl. Mbuia
KaK COJIM BBICIIMX KapOOHOBBIX KHCJIOT. Moromye CBOHCTBA MbLiIa

— a30TCO/EpKALUE COEAMHEHUS (aMHUHBI U aMHHOKMCIIOTHI, Oenku). BbicokOMOeKyspHbIE
COEMHEHUs (CUHTETHYECKHEe M OMOJIOTHYECKU-aKTUBHBIE). MOHOMEp, NOJIMMEpP, CTPYKTYpHOE
3BeHO. [lonmmepusanys dTUIeHa KaKk OCHOBHOE HAIIPABIECHUE €TO UCIIOJIB30BAHHUS.
I'eHeTnYeCcKas CBsI3b MEXAY KJacCaMHM OpraHU4eCKUX COEIMHEHUI

JlaGoparopHasi pabora

5.JIaboparopHas pabota “IIpeBparieHust OpraHMYecKiX BEIIECTB MPH HarpeBaHUU".
[ToyueHue STHICHA W W3y4YCHHE €ro CBOMCTB. MopenupoBaHHE MOJEKYI M XUMHYECKUX
IpeBpalieHNi Ha IIPEMepe TaHa, dTHICHA, alleTHIICHA H JIP.

Tema 4.3.
WNnentuduxarnus
OpPraHUYECKUX
BEIIIECTB, UX
3HAUYCHUE U
MIPUMCHCHHE B
OBITOBOH U
MPOU3BOACTBEHHOMN
JEATEIIbHOCTH
yeJioBeKa

OcHoBHOE CoAEpKaHuE

buooprannueckue coequnenus. [Ipumenenre u 6uonoruyeckast posb yrieBoj1oB. OKucieHue
YIJI€BOJIOB — UCTOYHHUK 3HEPTUU KMBBIX OpraHm3MoB. OO0iacTu NMpUMEHEHUS aMHUHOKUCIIOT.
[TpeBpamenus 6eskoB MUK B opranusme. buonorndeckue ¢pynkuun 6eaxoB. buonornyeckue
GyHKIMY KupoB. Posib opranrueckoil XMMUHU B pelieHUH Mpo0JieM NHIEeBO 0e3011acHOCTU

Posib oprannyeckoit XUMHUK B PELICHUH MPOOJIEM SHEPreTHUeCcKoi 0e30MacHOCTH, B pa3BUTHH
MEAMIMHBI, CO3JJaHUH HOBBIX MaTEpHalioB, HOBBIX HMCTOYHHUKOB SHEpPrUH (aJIbTepHATUBHbBIE
UCTOYHUKHU 3Heprun). OnacHOCTh BO3JICHCTBUS Ha JKUBbIE OPraHU3Mbl OPIraHUYECKUX BEIECTB
OTJIENbHBIX KJIACCOB (YIJIEBOJIOPOAbI, CIUPTHI, (PEHOJBI, XJIOPOPraHUYECKUE MPOU3BOIHBIE,
aJIbJICTU/IBI U JIP.), CMBICJI [TOKA3aTENs] PEAEIBHO TOMYCTUMOM KOHIEHTPALUU

JlaGopaTopHble 3aHATHSA

6.JIaboparopHast pabota: “UneHTHGUKAINS OPraHUYECKUX COSAMHCHHUIA OTICITBHBIX KJIACCOB”™

Wnentudukanus opraHMYeCKUX COCJUHEHUH OTAETBHBIX KJIACCOB (HAa MpHUMEpE albJEeTrUiOB,
KpaxMajyla, yKCYCHOM KHCIIOTBI, O€JIKOB M T.II.) C UCIOJB30BAaHUEM HX (PU3MKO-XMMHUYECKHX
CBOWCTB M XapaKTEPHBIX KAayeCTBEHHBIX peakiuil. [leHarypauus Oenka IMpH HarpeBaHUH.
IIBeTHble peakiuy OeakoB.BOZHUKHOBEHME aHAJIUTHYECKONO CHUIHAJa C TOYKH 3pEHUs

OK 01
OK 02
OK 04




XUMHUYECKMX IIPOLIECCOB IPHM MNPOTEKAHWM KAuyeCTBEHHOM  pEakiuH, IMO3BOJSAIOLIEN
UAECHTU(PHUIMPOBATH NPEATOKEHHbIE OPIraHNYECKHUE BEILIECTBA

7.Jl1abopaTopHble 3ansTH  CTPYKTypa U CBONCTBAa OPraHUYECKUX BEILIECTB

Kunernueckue u TCPMOIUHAMHUYECCKHE 3aKOHOMECPHOCTH IMPOTCKAHUA XHUMHICCKHUX

Pa3znea 5. . 2
peakuuii
CxopocTthb OcHoBHOE co/iep:KaHue OK 01
XUMHYECKUX OK 02
peaKuid. 5
XumMmuyeckoe
paBHOBECHE
| 8Teopermueckoe obymenue [ 2 |
CKopocTh peakluu, €€ 3aBUCUMOCTb OT Ppa3NUYHbIX (AKTOPOB: MPHUPOABI PEArupyromux
BEILIECTB, KOHUEHTPALIMK PEArupyroUIMX BEIIECTB, TEMIEpPATypbl M IUIOMIAAN PEAKIMOHHOU
noBepxHocTU. TemnoBble 3PPEKTbl XUMUYECKUX peakuuid. DK30- U IHAOTEPMHUUYECKUE,
peaKkiuu. 2
OOpatuMocTh peakiuil. XMMUYECKOe PAaBHOBECHE M €T0 CMEIEHUE O] IEHCTBHEM Pa3TUuYHBIX
(dakTOopoB (KOHIIEHTpAIIUS PEareHTOB WJIHM MPOIYKTOB PEAKIMH, JaBJIEHUE, TeMIeparypa) IJis
CO3aHMSI ONTHMAIIbHBIX YCIOBHM NMpoTeKaHus Xumudeckux nporeccon. [lpunnun Jlelllarense
Paznen 6. PacTBOpBI 2
Tema 6.1. OCHOBHOE Co/lepKaHNe 2 OK 01
HCCFCHOBaHHe 8.JlaGopaTopHbie 3aHATHS OK 02
CBOHCTE pacTBOpoB JlaGopaTtopHast pabota «[IpuroroBieHue pacTBOPOB». OK 04
[IpurotoBnenue pacTBOPOB 3amaHHOW (MaccoBOW, %) KOHIIEHTpaluu (C MPaKTHKO- 5 IIK
OpPUEHTUPOBAHHBIMU BOIIPOCAMH) U OTIpeieNIeHUE Cpeibl BOJHBIX PACTBOPOB. 3.1
Pemenue 3a1au Ha MPUTOTOBIIEHUE PACTBOPOB
9.IIpoMeskyTOYHasl aTTeCTALUS MO AUCHUILINHE (3a4eT) 2
Bcero 34




3. YCJIOBUS PEAJIN3AIIMU TPOTPAMMBI OBIIIEOBPA3OBATEJIBHOM JAUCIHUILIAHBI

3.1. TpeGoBaHUs K MUHMMAJIbHOMY MATEPUAJIbHO-TEXHUYECKOMY 00ecre4eHH 0
Jlnist peanu3anuy MporpaMMbl AUCHUIUIMHBL JOJDKHBI OBITH MPETYCMOTPEHBI CIEIYIONIUE ClIeIaTbHbIe TIOMEIIEHHS: YIeOHbIH KaOUHET XUMHUU
W/WH y9eOHOM XUMHUYECKON J1abopaTopuu.

OOopynoBanue y4uyeOHOro kadmHeTra (HAr/siAHble MOCOOMSA): HAOOPBHI HIAPOCTEPIKHEBBIX MOJEJIEH MOJIEKYJ, MOJEIN KPHUCTaINYECKUX
PEIIETOK, KOJUIEKIIUU TPOCTHIX U CIOXKHBIX BEMIECTB M/WJIHM KOJUICKIIMH TOJIMMEPOB; KOJUIEKIIHS TOPHBIX MOPOJI M MUHEpasloB, Tabnumna MeHzaeneesa,
yueOHbIe GuIbMbL, IIUGPOBLIE 00pa30BaTEIbHBIC PECYPCHI.

TexHuueckue cpeacTBa 00y4eHHsI: KOMIIBIOTEp C YCTPOMCTBaMHU BOCHPOM3BEICHHUS 3BYKa, IPUHTEP, MYJIbTUMEAUA-IIPOCKTOP C 3KPAHOM,
MYJIbTUMEMIHAS JOCKA, YKa3Ka-IIPe3eHTep AJIs Mpe3eHTaLUH.

O0OopynoBanue JadopaTtopuu M pado4yMx MecT JIAGOPATOPMH: MEH3YPKH, IHUIETKU-KAlEJbHUIBI, TEPMOMETpPbI, MHMKPOCKOI, JYIIBI,
IpeIMETHBIE ¥ TOKPOBHBIE CTEKJIA, MJIAHILIETHI JJIs KalelbHbIX peakluui, GuabTpoBaibHas Oymara, IpoOMbIBaJIKU, CTEKIISIHHbIE POOUPKHU, PE3UHOBBIE
npoOKky, (oHapUKH, HAOOpP pPEaKTUBOB, CTEKJISHHBIE MAJIOYKH, IITAaTUBBI JI MPOOMPOK;MEpPHBbIE LMIUHAPBI, BOPOHKHU CTEKJISIHHBIE, BOPOHKH
nenurenbHble nuauHApuueckue (50-100 mun), ctynku ¢ mectukoM, (aphopoBble HalIKy, MUHLETHL, QUIBTPHl OyMa)kHbIe, BaTa, MapJs, 4acOBbIE
CTEKJIa, IEKTPOIUIMTKH, JaOOPAaTOPHbIE IITATUBBI, CIIUPTOBBIE TOPEIKU, CHUYKH, IPUOOp Ul MONYy4EeHUs ra3oB (WM MpoOUpKa C Ta300TBOJHON
TpyOKoOIt), nepKaTenu i NpoOUpPOK, CKISIHKU AJIi XpaHEHUs! peaKTHUBOB, pa3aTOUHbIe JOTKU; XUMUUeckue crakansl (50, 100 u 200 mu);mmareny;
MUHIIETHI; TUTEJIbHBIE IIUIMIIBI; CEKYHIOMEpHI (TaiiMepsl), MepHble Tpooupku (Ha 10—20 M) u MepHbIe koi0sI (25, 50, 100 u 200 M), BoasHas OaHs
(v TepMocTaT), CTEKJISHHbIE MAJOYKU; KOHUYecKue Koyiobl Juis TuTpoBaHus (50 m 100 mi); MHOMKATOPHBIE MOJIOCKH Ajs ompeneneHus pH u
CTaHJapTHas WHAMKATOpHAas IIKalla; YHUBEpCaJbHbIM MHIuKaTop; nunerku Ha 1, 10, 50 mun (unm nosaropel Ha 1, 5 m 10 mun), Gropetku amns
TUTPOBaHMA, MeIUIMHCKHE mnpuilbl Ha 100—150 mi, mabopaTopHble /UM aHATUTHYECKHUE Bechl, pH-MeTpbl, CymuiIbHbIN mKad, u 1p. 1adopaTopHoe
obopynoBaHue.

3.2. HudopmanuoHHOe o0ecnieyeHre peaaTu3aluu NPpoOrpaMmbl

1. Ins peanuzamuu mporpaMMbl OMOIuMOTedHBIH (OHA 00pa3oBaTEIBLHOW OpTraHM3aAIlMK JOJKEH HMETh TEYaTHBIE W/WIM DJIEKTPOHHBIC
oOpa3oBaTenbHble 1 MHGOPMAIIMOHHBIE PECYPChI, PEKOMEHIOBAHHBIE JJI HCIOIb30BaHMs B 00pa30BaTeIbHOM Ipoliecce, He cTapiie 5 JIeT ¢ MOMEHTa
U3/1aHus.

2. PexoMeHnyeMble meyaTHbIE U3AaHUS [0 peain3aluu 00111eo0pa3oBaTeNbHON AUCHUILIUHBI TPEICTABICHBI B METOJUUECKUX PEKOMEHIAINIAX
10 OpraHu3aluN 00ydeHUS.

Jlureparypa.
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Epoxun FO.M. COopHUK 33a/1a4 U yIIPAKHEHUA 110 XUMUH (C JUIAKTHYECKUM MaTepuanom) (7-e u3., CTep.) Ul CTYA. CPETHETO TPod.
obpazoBanus [Tekct] / FO.M. Epoxun. — M.: «Akanemusy», 2010. — 304 c.

I"aBpyceiiko H.I1. [IpoBepounbie pabOTHI 10 OpraHunYecKoi XuMun: quaaktuaeckuid marepuai [ Tekcr]/ / H.IL. TaBpyceiiko — M.:
[Ipocsemenue, 2006. - 50 c.

Panenkuiit A.M. Iunakruueckuid Mmatepuan mo xumuu ais 10-11 xin.[Texer]/, 2008.-40 c.

Pymsutuc I'.E., ®enpaman @.I'. Xumus [Tekcr]: Opr.xumus. ocHOBBI 0011ei XxuMuu. Yueb.a7s 11 ki1. o0ieo6pa3oBaTeabHbIX
yupexaenuit. 8-e uzn.-M.:Ilpocs., 2010.-160 c.

Pymsutuc I'.E., ®enpaman @.I'. Xumus [Tekct]: Opr.xumusi. ocHOBbI 001miel xumun. YueO.ams 11 k1. 001meo0pa3zoBaTenbHBIX
yupexaenuit. 8-e usa.-M.:Ilpocs., 2010.-147c.

Ps60oB M.A.Tectbl o xumun: 10-ii ki1.: k yuebnuky O.C.I'abpuensina u np. «Xumus.10 knace» [Texer]/ M.A.Ps6os, P.B.JIunbko,
E.}O.Hesckasn.— M.:«Ox3amen», 2007.— 158 c.

Ps6oB M.A.Tectel o xumuu: 11-if ki1.: k yuebnuky O.C.I'abpuensina u np. «Xumus.11 knace» [Texer]/ M.A.Pg6os, P.B.JIunbko,
E.}O.Hesckas.— M.: «3Ok3amen», 2007.-178 c.

Xomuenko W.T'. Ob1as xumusi— (2-0e u31aHKe, UCIP H J0I1.) YIeOHUK IS CTY. cpeanero mpod. oopaszosanus [Tekcr]/ — XoMUyeHKO
N.I' M.: PUA «Hosas Boinay, 2008. - 326 c.

I[BetkoB JI.A. Opranndeckas xumus: yueOHuK s ydanmxcs 10-11 k. obuieodpazosar. yue6.3aBeaenuit [Texct]/ / JI.A. LIBeTkoB —
M.: I'ymanwurap. uzza. Lenarp BJIAOC, 2006.- 271 c.
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Wudopmanmonnsiii moprai. — Pexxum moctyna: http://www.xumuk.ru;

Wudopomarmonnslii nopran. — Pexxum gocryma: http://www.alhimikov.net;

Wudopmarmonnsiii moprai. — Pexxum moctyna: http://www.chemport.ru;

Poccwuiickas rocynapcTBenHast Onbnmoreka. — Pesxxum noctyma: Www.rsl.ru;

HudopMarimoHHO-CTIpaBOYHBIN TOpTall. — Pexxum noctyna: wwwe.librari.ru;

denepanbHbIi IIEHTP HHPOPMAITMOHHO-00pPa30BaTEIBHBIX PECYPCOB. [ DNEKTPOHHBIN pecypc]: Y4ueOHO-METOAMYECKIE MaTepHAIIbI. —
Pexxum noctyma: wwwe.fcior.edu.ru




4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHMSI OBIIIEOBPA3OBATEJLHON JUCIHATLIMHBI

KonTtponb u oneHka pe3yiabTaToB OOyYeHHs OCYIIECTBISETCS MpernojaBaTesieM B MPOLECCe MPOBEACHUS MNPAKTUYECKUX 3aHITHH U
mabopaToOpHBIX Pa0dOT, TECTUPOBAHUSA, a TAK)KE BBHIMOTHEHHS OOYUYaIONMMUCS WHIWUBUYAIbHBIX 33/IaHUN, MPOCKTOB, HCCIeNOBaHUN. Pe3ynbrarh
o0ydeHUs OMPEACIISAIOT, YTO 00yUYaIONIHeCs JOJKHBI 3HATh, TOHUMATh U IEMOHCTPUPOBATH 110 3aBEPIICHUH W3YYCHUS TUCITUTUINHBI.

st hopMUpOBaHUS, KOHTPOJSL U OLEHKH PE3YyJIbTATOB OCBOCHHS yUEOHOW MUCIUIUIMHBI UCTIONB3YETCS CUCTEMA OICHOYHBIX MEPOIPHSITHIA,
MIPEJICTaBIISIONIAst COO0H KOMITICKC Y4EOHBIX MEPOIIPHUSTHH, COTJIACOBAHHBIX C Pe3yJibTaTaMH 00ydeHus U chopMynupoBaHHbIX ¢ yuetoM @I'OC COO
(mpeametHble pe3ynbrathl o aucuuruinae) u GI'OC CIIO.

Tunbl OlleHOYHBIX

Ne | OK/IIK | Moapyas/Pazgen/Tema | PesyabraTt 00yueHus .
MeponpusTHii
| | OcHoBHOE coep:kaHue
1 DopMyIHMPOBATH
Pa3nea 1. OcHoBbI PMyJHp
0a3oBble NOHATHS U
CTPOEHHs BelecTBa
3aKOHbI XUMHHU
1.1 |OK 01 CrpoeHune aToMOB Cocrasnsars xumuueckue |1. Tect «CtpoeHune atomoB

XUMHNYECKHUX IJICMCHTOB q)OpMy.]'IBI CO€I[I/IHCHI/II\/’I B XUMHNYECKHUX I3JIEMCHTOB U

" Ipupoaa XHUMHYSCKOM |COOTBETCTBUH CO mnpupoaa XUMHYECKOM CBI3H.

CBA3U CTCIICHBIO OKUCJICHUA 2. 33,[[8.‘11/1 Ha COCTaBJICHHUC

XHUMHWYCCKUX 3JICMCHTOB,
HUCXoasda N3 BaJICHTHOCTH U
QJICKTPOOTPULATCIIbHOCTU

XUMHYECKHUX (HOpMYIT
JIBYXaTOMHBIX COEUHEHUN
(oxcuaoB, cynb(uI0B, THAPUIOB
U T.OL).

3. 3amaHus Ha UCIOJIL30BaHUE
XHMUYECKOH CUMBOJIMKH U
Ha3BaHWH COCOUHECHHH I10
HOMEHKJIAType MEKyHapOIHOTO
COI03a TEOPETUYECKON 1
MPUKIATHON XUMUU U




OK/IK

Moayas/Pa3nen/Tema

PesyabraT 00yuenus

THIbI OLEHOYHBIX
MeponpuATHI

TPUBUAIIBHBIX HA3BAHUU IS
COCTaBJICHMS] XUMHUUYECKUX
(hopMyIT IBYXaTOMHBIX
COCIMHEHUH (OKCHJIOB,
Cynb(GUI0B, THAPUAOB U T.I1.) U
JPYTUX HEOPTaHUYECKUX
COEIMHEHHH OT/IEIBbHBIX KJIACCOB

1.2

OK 01
OK 02

Ilepuonuueckuii 3aKOH U
tabmuma J[.1.
Menpeneena

XapakTepHu30BaTh
XMUMUYECKHE 3JIEMEHTHI B
COOTBETCTBUU C UX
MOJIO)KEHHUEM B
MIEPUOTUYECKON CUCTEME
XUMHUYCCKHUX DJICMCHTOB
J.1. MenneneeBa

1. Tect «MeTannuueckue /
HEMETaJNIMYSCKHE CBOMCTBA,
3JIEKTPOOTPULIATEIIBHOCTD U
CPOJICTBO K BJIEKTPOHY
XUMHYCSCKHUX 3JIEMEHTOB B
COOTBETCTBUE C UX AJIEKTPOHHBIM
CTPOEHUEM H MOJIOKEHUEM B
MEPUOINYECKON CUCTEME
XUMHYECKHUX d1eMeHTOB JI. 1.
Menneneenay.

2. IlpakTyeckue 3alanus Ha
YCTaQHOBJICHUE CBSI3U MEXITY
CTPOEHUEM ATOMOB XMMHUYECKUX
3JIEMEHTOB M IEPUOANIECKUM
H3MEHEHNEM CBOMCTB
XUMHUYECKHUX DJIEMEHTOB U MX
COCIUHEHHI B COOTBETCTBHUHU C
nosnoxxenueM Ilepuonnueckon
CHCTEME.




OK/IK

Moayas/Pa3nen/Tema

PesyabraT 00yuenus

THIbI OLEHOYHBIX
MeponpuATHI

3. IlpakTuKO-OpueHTUPOBAHHBIC
TEOPETUYECKHE 3a/IaHuUs Ha
XapaKTePU3aUI0 XUMHIECKUX
3JEMEHTOB: «MeTtandeckue /
HEMETaJIMYECKUE CBOICTBA,
3JIEKTPOOTPHUIIATEIILHOCTD U
CPOJICTBO K DJIEKTPOHY
XUMHUYECKUX DJIEMEHTOB B
COOTBETCTBHE C UX JICKTPOHHBIM
CTPOCHHEM U TTOJIOKECHUEM B
MEePUOINYECKON CUCTEME
XUMHUYECKHUX DJIEMEHTOB

.. MenneneeBa»

Paznea 2. Xumnueckue
peakuuu

XapakTepu3oBaTh THIIBI
XHMHUYECKHX peakumni

KonTtpoabHnas pa6ora
«CTpoeHne BemecTsa u
XMMHYeCKHe peakuun»

2.1

OK 01
OK 04

THUIbl XUMHYECKUX
peakuui

CoCTaBJIsTh peakiuu
COCIMHEHUS, Pa3JIOKEHUS,
o0OMeHa, 3aMeIlCHHS,
OKHCIUTEILHO-
BOCCTAHOBUTCIIBHBIC
peakinuu

1. 3agaun Ha cocTaBieHUE
YPaBHEHUU PEAKLUN:

— COEJIMHEHM S, 3aMELICHUS,
pasnoxkeHus, 0OMeHa,

— OKHCITUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIIHH C
WCIIOIB30BaHUEM METO/Ia
3JICKTPOHHOTO OajaHca.

2. 3ajaum Ha pacyeT Macchl
BeIeCTBa WK 00BhEMaA




OK/IK

Moayas/Pa3nen/Tema

PesyabTaT 00yuenus

THIbI OLEHOYHBIX
MeponpuATHI

ra30B [0 U3BECTHOMY KOJIMYECTBY
BELIECTBA, Macce WIH 00BEMY
OJTHOTO U3 YYaCTBYIOIIUX B
pEaKLUH BELIECTB; PACUCTHI
Macchl (00bEMa, KomMuecTBa
BEIIIECTBA) IPOAYKTOB PEaKIIH,
€CIIU OJIHO U3 BEILLECTB UMEET
IIpUMeECH

2.2

DIEeKTPOIUTHYSCKAS
IUCCOLIMAIINASA U MOHHBIHN
oOMeH

CocTaBnsiTh ypaBHEHUS
XUMHUYECKUX PeaKInu
HOHHOT0 OOMeHa ¢
y4acTueM
HeOpFaHI/ILIeCKI/IX BCIIICCTB

1. 3amanus Ha cocTaBIICHHUE
MOJIEKYJISIPHBIX U MOHHBIX
peaKuurii C y4acTUEM KHUCIIOT,
OCHOBaHHUI U COJICH,
YCTaHOBJICHHE U3MEHECHHUSI
KHCJIOTHOCTH CPEIBI

2. JIaboparopHas pabota "Tursl
XUMUYECKHUX peakuui”

Pazpnen 3. Ctpoenue u
CBOMCTBA
HEOPraHUYeCKUX
BelleCTB

HccaenoBarb cTpoenue u

CBOMCTBAa
HEOPraHU4YecKux
BellECTB

KonTtpoabsnas padora
«CBOHCTBa HEOPraHUYECKUX
BeleCTB»




OK/IK

Moayas/Pa3nen/Tema

PesyabraT 00yuenus

THIbI OLEHOYHBIX
MeponpuATHI

3.1

OK 01
I1K..3

Knaccudukanus,
HOMEHKJIaTypa
CTpOCHHE
HCOPTraHNYCCKUX
BEILIECTB

Knaccugunuponatsb
HEOPraHUYeCKUe
BEILIECTBA B COOTBETCTBHU
C UX CTPOCHUEM

1. Tect «Homenknarypa u
Ha3BaHHUE HEOPTraHUYECKHUX
BEILIECTB UCXOJSI U3 UX
XUMHYECKOH (OPMYIIBI HITH
COCTaBJICHHE XUMUYECKOU
(hopMyIIbI HCXO/1 U3 HA3BAHUS
BEIIECTBA 110 MEXKTYHAPOIHOM
WJIN TPUBUATBLHOU
HOMEHKJIAType».

2. 3amaun Ha pacyeT MacCOBOM
10J1d (MacChl) XUMHUYECKOTO
3JeMeHTa (COeAMHEHHUS) B
MOJIEKYJe (CMECH).

3. I[IpakTrueckue 3aJaHus 1o
knaccuuKaluy, HOMEHKIAType U
XUMHUYECKUM (popmyrnam
HEOPTraHUYECKHUX BEIIECTB
Pa3INYHbIX KJIACCOB.

4. ITpakTryeckue 3a1aHus Ha
OnpeAeIeHuE XUMUYECKON
AKTUBHOCTH BEIIECTB B
3aBUCUMOCTH BUJIa XUMUYECKOM
CBS3U U THIA KPUCTAINIMYECKON
peuieTku

3.2

OK 01
OK 02

Dduznko-xuMHuYeCcKue
CBOMCTBA

YcranaBiauBaTh
3aBHUCHUMOCTH (PU3UKO-

1. Tect «OcobeHHOCTH
XUMHUYECKHX CBOMCTB OKCHUIOB,




Tunbl OlleHOYHBIX

Ne | OK/IIK | Moayas/Pazgen/Tema | Pesyabrar 00yueHust .
MeponpusTHil
HEOpPraHUYECKUX XUMHUYECKUX CBOMCTB KHCJIOT, OCHOBaHHA, aM(OTEPHBIX
BELIECTB HEOPraHMYECKUX BEIIECTB |TUIPOKCHUIOB U COJIEH».
OT CTPOCHUSI aTOMOB 1 2. 3agaHus Ha COCTaBJICHUE
MOJIEKYJI, a TAKXKE TUIIa YPaBHEHUN XUMUYECKUX PEAKIUI
KPUCTAJTINYECKON C Y4aCTHEM IIPOCTBIX U CJIOKHBIX
pELIEeTKH HEOPraHWYECKUX BEIIECTB:
OKCHJIOB METAJIJIOB, HEMETAJIJIOB U
aM(OTEPHBIX 3JIEMEHTOB;
HEOPraHUYECKUX KUCIIOT,
OCHOBaHUH M aM(OTEPHBIX
THIPOKCHU/I0B, HEOPTAaHUYECKUX
COJIEH, XapaKTEPU3YIOLIUX NX
CBOWCTBA U CLIOCOOBI MOTYYEHHUS.
3. IIpakTHKO-OpUEHTUPOBAHHBIE
TEOPETUYECKHE 3a/1aHUs Ha
CBOIMCTBA U NOJIy4YEHHUE
HEOpPraHMYECKUX BEIIECTB
3.3 |OK 01 Wnentudukanus Hccnenosatsb 1. IIpakTHKO-OpHUEHTUPOBAHHbIE
OK 02 HEOPTaHUYIECKHX KAaYECTBEHHBIE PEAKIIAN 3aJIaHUS 110 COCTABJICHUIO
OK 04 BEILIECTB HEOPraHWYECKHUX BEIIECTB |XUMUYECKHUX PEAKLUN C y4aCTUEM

HEOPTaHMYECKHUX BEIICCTB,
HCIIOJIB3YEMBIX JIJIS UX
UICHTH(PUKAIUH.
2.JIaGopaTopHas pabora:
“Unentuduxanms
HEOPraHUYECKUX BEIIeCTB”




Tunbl OlleHOYHBIX

Ne | OK/IIK | Moayas/Pazgen/Tema | Pesyabrar 00yueHust .
MeponpusTHil
4 Pa3nea 4. Crpoenue u |HccaenoBath crpoenue u | KonTposbHas pabora
CBOlicTBa cBoiicTBa oprannyeckux |«CTpoeHue u cBoiicTBa
OpPraHu4ecKux BellecTB OpPraHn4yecKHX BelecTB)
BellecTB
4.1 |OK 01 Knaccudukanus, Krnaccudumnuposatsb 1. 3agaHus Ha COCTaBJICHUE
[1K...3.1 |cTpoeHue u OpraHMYEeCKHe BEIeCTBa B [Ha3BaHUH OPraHUYECKuX
HOMEHKJIaTypa COOTBETCTBUU C UX COEMHEHU 110 TPUBHAIBLHON MU
OpPraHUYECKUX BELIECTB |CTPOECHUEM MEXTyHapOAHON
cucTeMaTHYecKoil HOMEHKIIaType.
2. 3ajaHus Ha COCTaBJICHUE
MIOJIHBIX U COKPAIIEHHbIX
CTPYKTYPHBIX (OpMYII
OpPraHMYECKUX BEILECTB
OTJIENIbHBIX KJIACCOB.
3. 3aauM Ha onpeaeneHue
npocteiiei GopMyIbl
OpPraHMYECKON MOJIEKYJIbI, NCXOS
13 3JIEMEHTHOT0 cocTaBa (B %)
4.2 |OK 01 CBolicTBa OpraHNYECKUX | Y CTAHABINBATh 1. 3anaHus Ha cocTaBICHUE
OK 02 COEIMHEHUN 3aBUCUMOCTH (PU3HKO- YPaBHEHUI XUMHUUYECKUX peaKLUi
OK 04 XUMHYECKHX CBOWCTB C y4aCTHEM OPraHUYECKUX
[IK...3.2 OpPTaHWYECKHX BEIIECTB OT |BEIIECTB HA OCHOBAaHUH MX

CTPOCHHUA MOJICKYJI

COCTaBa U CTPOEHUS.
2. 3aga”usa Ha COCTaBJIEHUE
YPaBHEHUN XUMUYECKUX PEAKIUH,
WJUTIOCTPUPYIOLINX XUMHUECKHE




Tunbl OlleHOYHBIX

Ne | OK/IIK | Moayas/Pazgen/Tema | Pesyabrar 00yueHust .
MeponpusTHil
CBOICTBA C YYETOM MEXAHU3MOB
IIPOTEKAHUS JaHHBIX peakUui U
TEHETUYECKOM CBS3HU
OpPraHMYECKUX BEIIECTB Pa3HbIX
KJIACCOB.
3. PacyerHsble 3a1auu 110
YPaBHEHUSIM PEAKLUHI C y4aCTHEM
OpPraHUYECKUX BEILECTB.
4. Jlaboparopnas padoTa
“IIpeBpaleHuss OpraHM4ecKux
BELIECTB IPU HarpeBaHuu"
4.3 |OK 01 Nnentudukanus Hccenenosars 1.IIpakTuKO-OpUEHTHPOBAaHHbBIE
OK 02 OpPraHWYECKUX BEUIECTB, |KAYECTBEHHBIC PEAKIIMM  |3a/IaHMS 10 COCTaBJICHUIO
OK 04 UX 3HAYEHUE U OpPraHUYECKUX XUMHUYECKHUX PEAKLUN C y4aCTUEM
[1K..3.1 |mpuMeHeHHE B OBITOBOW |COEAMHEHUH OT/ENbHBIX |OpraHMYEeCKHX BEILECTB, B T.U.
3.2. Y IPOM3BOJICTBEHHOMN KJIACCOB HCIIOJIb3YEMBIX IS UX
JESITEIbHOCTH YEJIOBEKA UACHTU(UKAIIMU B OBITY U
MIPOMBIIIJIEHHOCTH.
2.JIaboparopnas pabdora:
“Unentuduxanuss opraHn4ecKux
COETMHEHUN OTHEILHBIX KJIaCCOB”
5 Pa3znea S. Xapakrepu3oBarhb
Kunernyeckue u BJIMsIHUE PA3JIHYHBIX
TepMOAMHAMHUYecKHe |(paKTOpoOB Ha
3aKOHOMEPHOCTH paBHOBecHE U CKOPOCTh

NPOTeKAHUS

XHUMHYECKHUX peaKuui




Tunbl OlleHOYHBIX

Ne | OK/IIK | Moayas/Pazgen/Tema | Pesyabrar 00yueHust .
MeponpusTHI
XHUMHYECKHX peaKui
5 |OK 01 CKOpOCTh XMMHUYECKUX | XapaKTepu30BaTh [IpakTUKO-OpHUEHTUPOBAHHbIE
OK 02 peakuuii. XuMHUYECKOe |BIMSHHUE KOHIICHTpAIlMM |T€OpETUYECKHUE 3aJaHus Ha
[1K...3.1 |paBHOBecue pearupyronux BemecTB U |aHaIu3 (PaKTOPOB, BIUSAIONIMX HA
TEMIIepaTypbl HA CKOPOCTh |U3MEHEHHUE CKOPOCTH XUMUYECKOU
XAMHYECKHUX PEaKUi peakuuu. [Ipaktrko-
XapakTepuzoBaTh OPUEHTUPOBAHHBIE 3a]]aHUs Ha
BIIMSIHUE U3MEHEHUS npuMeHeHue npuHiumna Jle-
KOHIIeHTpanuu Bemects, |lllarenbe mis HaxoxXaeHUS
pEeaKIMK CPebl U HarpaBJIEHUs CMEIIEHUS
TEeMIIepaTypbl Ha PaBHOBECHSI XUMHUYECKOU peakinu
CMEIIIeHNEe XUMHUYECKOTO |M aHanmu3 (DaKTOPOB, BIMSIOIINX
paBHOBECHUS Ha CMEUIEHUE XUMUYECKOTO
paBHOBeECHs
6 HccnenoBarb
Paszen 6. Pactsophr HCTHHHBIEPACTBOPHI €
3aJaHHBIMH
XapaKTepuCTUKAMHU
6.1 |OK 01 [TonsiTue o pactBopax  |Paznuyars UCTUHHBIE 1. 3ajaun Ha NPUTOTOBJICHHE
OK 02 pacTBOpHI pacTBOPOB.
IIK 2.2 2. [TpakTUKO-OpUEHTUPOBAHHBIC

PACUCTHBIC 3aJaHU HA
AUCTICPCHBIC CUCTCMEI,




Tunbl OlleHOYHBIX

Ne | OK/IIK | Moayas/Pazgen/Tema | Pesyabrar 00yueHust .
MeponpusTHii
HCIOJIb3yeMbIC B OBITOBOM U
IIPOU3BOJICTBEHHON JEATENBHOCTH
YeJioBeKa
6.2 |OK 01 Uccnenosanue croiictB |MccnenoBats pusmko- JlabopaTtopHas pabota
OK 04 pacTBOpOB XUMUYECKHE CBOKCTBA “IIpuroroBieHue pacTBOPoB”

HCTHUHHBIX paCTBOPOB
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