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1. OBIIASI XAPAKTEPUCTHUKA PABOYEN ITPOT'PAMMBI
OBIIIEOBPA30BATEJIBHOM JUCHUILIAHBI «XUMUSA»

1.1. MecTo nucuMILUIMHBI B CTPYKTYpe OCHOBHOH NpodeccHoHANIbHOI 00pa3oBaTeIbHOM
nporpammbiis 21.02.15 08.02.01 21.02. 18
TpynoeMKoCTh JUCHUIUTMHBI «XUMUS» Ha 0a30BOM ypoBHE cocTaBisie34 Jaca, u3 KoTopbix 18 uaca
— 0a30BBIN MOIYNb (6 pa3nenoB) u 164acoB — mabopaTtopHbie pabOTHI, BKIIOYAIOIINNA TPAKTUKO-
OpPUEHTHPOBAHHOE CO/IEPKaHNE KOHKPETHOM PO eCcCun WIN CIelUaIbHOCTH.

1.2. Heau 1 miiaHupyeMblie pe3yabTaThbl 0CBOCHUS IUCIUIIIUHbBI

1.2.1. lleau u 3aga4u AU CHUILIMHBI

DOopMHUpPOBAaHHUE Yy CTYIEHTOB IPEACTaBICHUSA O XMMHMYECKOM COCTaBIIOIIEH €CTECTBEHHO-
HAyYyHOW KapTUHBl MHUpa KaK OCHOBBI IPHUHSTHS PEIIEHUN B XU3HEHHBIX U IPOU3BOACTBEHHBIX
CUTYalUsIX, OTBETCTBEHHOI'O ITOBE/ICHNUS B IIPUPOIHOM Cpee.

3agauu AMCHMILINHBI:

1) chopmupoBaTh NMOHMMaHHE 3aKOHOMEPHOCTEH MPOTEKAHHUS XWMHUYECKHX TMPOIECCOB U
SABICHUM B OKpYKawIIel cpene, UEJIOCTHOM HAyYHOM KapTUHBI MUpPA, B3aUMOCBSI3U W
B3aMMO3aBHCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHsI COCTaBJISATH (OPMYIbl HEOPTraHMYECKHMX W OPraHMYECKHUX BEIIECTB,
YPaBHEHUS XMMMUYECKHUX peakUuid, OOBSICHATh UX CMBICI, WHTEPIPETUPOBATh PE3YJIbTATHI
XUMHUYECKHUX IKCIEPUMEHTOB,

3) cdopmMHupoBaTH HABBIKM MPOBEACHUS MPOCTEHINTNX XUMHUYECKUX OSKCIIEPUMEHTAIBHBIX
UCCIIEIOBAaHMI C COOJIOZACHNUEM MpaBUi 0€30IMacHOTO OOpAaIIeHUs C BEUIECTBAMHU U Ja0OpaTOPHBIM
o0opynoBaHuEM;

4) pa3BUTh YMEHHUS HCHOJIb30BaTh HMH(DOPMALMIO XUMHYECKOTO XapakTepa U3 pPa3IMYHBIX
HMCTOYHHKOB;

5) copmupoBaTh yMEHUsI IPOrHO3UPOBATH MOCIEACTBHUS CBOCH AESITEIbHOCTH U XUMUYECKUX
MPUPOJIHBIX, OBITOBBIX U TPOU3BOJCTBEHHBIX MPOIIECCOB,;

6) chopMupoBaTh NMOHUMAHHE 3HAYMMOCTH JOCTH)KEHUN XMMHUYECKOH HayKW U TEXHOJOTUH
JUISL pa3BUTHS COLIMATILHOM U MTPOU3BOJICTBEHHOM cdep.



1.2.2. Ilnanupyemblie pe3y/bTaThl 0CBOeHHsI 001Ie00pa3oBaTe/ibHOM JUCHMILIMHBI B c00TBeTCTBHH ¢ PI'OC CIIO u Ha ocHoBe ®PI'OC

(6010
Kon u Ilnannpyemble pe3yabTaThl OCBOCHUS JUCIUIJIMHBI

HAaNMMEHOBaHH

e
(¢popmupyemsl O6ume’ I[mculzm.mmapﬂme2

X
KOMIIeTeHIN i
OK 01. B yacTu TPyA0OBOI0 BOCIIUTAHMSA: - BIAACTh CHCTEMOM XHMMYECKMX 3HAaHMM, KOTOpas BKIIIOYAECT:
Bribupats - TOTOBHOCTh K TpPYAY, OCO3HAHHE LIEHHOCTH | OCHOBOIIOJATAIONINE MOHATUS (XMMHYECKUN SJIEMEHT, aTOM, JJIEKTPOHHAs
CIOCOOBI MacTepcTBa, TpyAoIo0ue; o0oJiouka aToma, s-, p-, 0-3JCKTPOHHBIC OPOUTAIM aTOMOB, HOH, MOJICKYJI,
pelIeHMs 33J1a4 | - TOTOBHOCTh K  aKTUBHOW  JCATEIBHOCTH | BAJICHTHOCTbB, AJICKTPOOTPHUIATEIBHOCTD, CTENEHb OKUCICHUS, XMMHYECKas
npoecCHoHal | TEeXHOJOTHIECKOU u COIIMAJIBHOM | CBSI3b, MOJIb, MOJISIPHAs Macca, MOJIAPHBIH 00BEM, YIJIEPOJIHBINA CKEJIET,
bHOU HAIpPaBIEHHOCTH, CIOCOOHOCTh WHUIUUPOBATH, | (DYHKIIMOHATbHAS TPYIA, paJuKall, ©30MepHs, H30MEphl, TOMOJIOTUYECKUIN
NEATEeIbHOCTH | IJITAHUPOBaTh M CAMOCTOSITEJIBHO — BBITMOJHSATH | PsAJl, TOMOJIOTH, YIIIE€BOJAOPOIbI, KUCIOPOI- U a30TCOACPIKAIINE COSAUHEHUS,
MPUMEHUTENbH | TAKYIO J€ATEIbHOCTD; OMONOTHMYeCKH aKTHUBHBIE BeIeCTBa (YrJEBOJIBI, XKHUPHI, OCNKH), MOHOMED,
O K pa3JInuYHbIM - HHTEPEC K Pa3IIMIHBIM cq)epaM MMoJIMMEp, CTPYKTYPHOC 3BC€HO, BBICOKOMOJICKYJIAPHBIC COCINHCHUA,
KOHTEKCTaM npodhecCuOHaNBHOM NeSTeNbHOCTH, KpUCTAJUITMYECKasl PEeIIeTKa, TUIbl XUMUYECKHX PpPEaKIui (OKUCIUTEIbHO-

ORilaleHHe  YHHBEPCAJBHBIMH  YYe0HBIMH | BOCCTAaHOBUTEINIbHBIE, IK30-U DHJIOTEPMUYECKHUE, PEAKIIUU HOHHOTO 0OMEHa),

NMO3HABATEJIbLHBIMHY J1eHCTBUSIMMU:
a) 0a30Bbl€e JIOTHYECKHUE JIeiiCTBUS:

- CaMOCTOSITENILHO (bopmynarpoBaTh u
aKTyalIM3HpoBaTh NPOOJIEMY, pacCMaTpUBATH €€
BCECTOPOHHE;

- YCTaHaBJ'II/IBaTB CYIHGCTBGHHI)II;'I HpI/I3HaK NN
OCHOBaHHUs [JIsl CpaBHEHMsS, KiIacCU(DUKAIMH WU
00001IeHNS;

- ONpeNeNsTh LeTu JeATeIbHOCTH,
napaMeTpH nu KpI/ITepI/II/I UX JOCTHIXCHHUA,
- BBISBJISITH 3aKOHOMEPHOCTH M TPOTUBOPEYHS B
paCCManI/IBaeMBIX SABJICHUAX,

3aJaBaTb

pacTBOp, IEKTPOIUTHI, HEAIEKTPOJIUTHI, MIEKTPOJIUTHYECKAs AUCCOLUALINS,
OKHUCJIUTEIb, BOCCTAHOBUTEIb, CKOPOCTh XMMHUECKOHN peaKiuu, XUMHUECKOe
paBHOBECHE), TEOPUM U 3aKOHbI (TEOpUS XMMHUYECKOTO CTPOEHUs
opranuueckux BeuiectB A.M.byriepoBa, TeopHusl 3JIEKTPOJIUTHYECKON
Jucconuanuy, nepuoandeckuil 3akon [I.M1. MenneneeBa, 3aKk0OH COXpaHEHHUs
Macchl), 3aKOHOMEPHOCTH, CUMBOJIUYECKHUM S3bIK XUMUH, (HAKTOJIOTHYECKUE
CBEJICHUS O CBOWCTBAaX, COCTaBe, MOJYYEHUU U O€301MacCHOM HCIOJIb30BAHUHU
BAXHEHMIINX HEOPraHMYECKUX U OpPraHMYeCKUX BEUIECTB B OBITY U
IIPAKTUYECKOH AESITEIbHOCTH YETI0BEKa;

- YMEThb BBISIBIATH XapaKTE€pHbIE TMPU3HAKH U B3aUMOCBS3b H3YyYEHHBIX
MOHSITUI, IPUMEHATH COOTBETCTBYIOIINE IOHSATHS IIPH ONMCAHUHU CTPOEHUS U
CBOICTB HEOPraHMYECKHX U OPraHWYECKUX BELIECTB M WX MpPEeBpallleHui;

1
YKAa3EBATCSA JIMUHOCTHEE UM MeTanpelIMeTHbBe pesynbTaTel m3 OI'OC COO
bopMmpyeMele 0OmeobpasoBaTeJIbHOM OUCLUMUIIIMHON

dopwme,

(B nocrnemHen pemakumm oT 12.08.2022) B OTIJIATOJILHOM

2 o
I[MCLLMHJ'IMHaprIe (HpeHMe‘I‘HbIe) Pe3yJIibTaTe YyKaAa3EBEBAKTCA B COOTBETCTBUM C METOIOMKOM IIpeliomaBaHMA OUCLMIIJIVMHEL




- BHOCHUTb KOPPEKTHUBBI B  JICATEIBHOCTD,
OlLI€CHHUBATh COOTBECTCTBHUC p€3yJIBTaTOB neiaaMm,
OIICHUBATh PUCKH IMOCIICICTBUI JIESITSIBHOCTH;

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

0) 0a30BbIe HCCeI0BaTEIbCKUE TeHCTBUS:

- BJAJICTh HaBBIKAMH Y4€OHO-HMCCIIEOBATEIIbCKOM
nu HpOCKTHOfI JACATCIIbHOCTH, HaBbIKaMH
paspenieHus mpooIem;

- BbBIABJIIATDH HpI/I‘II/IHHO-CJIeIlCTBCHHI)IG CBA3HN "
aKTyallu3upOBaTh 33/1a4y, BBIABUTATH THUIIOTE3Y €€
pCIHeHI/Ifl, HaXOIUTh aprMeHTBI JUUIA
JIOKa3aTeNbCTBA CBOMX YTBEPXKICHHUH, 3a1aBaTh
apaMeTpsl U KPUTEPUU PELLICHNUS;

- aHANU3MPOBATh MOJYYCHHBIE B XOJ€ PEHICHUS
3ada4dn peBYJH)TaTI)I, KpI/ITI/IquKI/I OLCHUBATh UX
JIOCTOBEPHOCTb, TPOTHO3UPOBATH HU3MEHEHHE B
HOBBIX YCJ'IOBI/H[X;

- YMGTB HepeHOCI/ITI) 3HAHUSA B HO3HaBaTeJ'II)HYIO nu
MPAKTUYECKYI0 00JaCTH KUZHEICATEIbHOCTH;

- YMeTI) I/IHTerI/IPOBaTI) 3HAHUS W3 paSHI)IX
MPEeIMETHBIX 00IacTel;

- BBIIBUT'AaThb HOBBIC niaeu,
OpPUTHHAIILHBIC MTOIXO/IbI U PEIICHUS;
- CIIOCOOHOCTH X HCIIOJIL30BaHUS B
MO3HABATENILHOMN U COIMAIbHOM MPaKTUKE

npearaTh

BBISIBJIATH ~ B3aMMOCBA3b  XMMHYECKMX  3HAHUW C  TOHATHSAMU U
MNpEaACTaBJICHUAMU JPYTIUX CCTCCTBCHHOHAYYHBIX ITPECAMCTOB,

- yMETh UCIOJIb30BaTh HAUMEHOBAaHHS XUMHUYECKUX COCIMHEHUU
MEXKJIYHAPOAHOTO COK3a TEOPETUYECKOM M NPUKIAJIHOW XUMHUU U

TPUBHAJIbHBIC HA3BAaHMS BAKHEHIITNX BEUIECTB (ITUIICH, alleTUIICH, TIINICPHH,
¢denon, Qopmanbrerun, yKCycHas KHCIOTAa, TJHMIMH, YrapHbId —ras,
YIJIEKUCIIBIN Ta3, aMMHUaK, ralieHas U3BeCTh, HEralleHasi U3BEeCTh, MUThEBAs
cola M JPYrux), COCTaBJIATH (OPMYJIbI HEOPTaHMUECKUX M OPraHUYECKUX
BEILECTB, YPAaBHEHUS XHMUYECKUX pEaKIUd, OOBACHATH WX CMBICH;
MOJITBEPKIATh XapakTepHbIC XUMHYECKHE CBOMCTBa BEIIIECTB
COOTBETCTBYIOUIMMH SKCHEPUMEHTAMH M 3AIUCAMH yPaBHEHHH XUMHYECKHUX
peaKuuii;

- YMETh YCTaHABJIHMBATh NPHHAIJICKHOCTh W3YyUCHHBIX HEOPraHUYECKUX U
OpPraHWYeCKHX BEIIECTB K OINpPENeIeHHBIM KiaccaM M TpyIIaM COCTUHEHUH,
XapaKTepU30BaTh UX COCTaB M BAXXHEHIINE CBOMCTBA; OINPEICIATH BHIBI
XUMHYECKHX CBs3€H (KOBaJICHTHAs, MOHHAs, METAJUINYECKasi, BOJOPOIHA),
TUIBI KPUCTATMYECKUX PEIIETOK BELECTB; KJIACCU(PHUIIMPOBATh XUMUUECKUE
peaKInu;

- chopmupoBarh TPEACTABICHHUS: O XHUMHYECKOM  COCTaBJISIONIEH
€CTECTBEHHOHAYYHOM KapTHUHBI MHpa, POJIM XUMHUU B TO3HAHUU SIBJIECHUM
npupoasl, B (OPMHPOBAHWU MBINUICHUS W KYJIbTYPHl JIMYHOCTH, €e
(GYHKLIMOHATIBHON IPaMOTHOCTH, HEOOXOIMMOMN JUISl PELIeHUs MPAKTHUECKUX
3a7a4 M DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3/JI0POBBIO H
IIPUPOAHOU CpeE;

- YMETh TPOBOJHUTH PACUYETHl MO XUMHUYECKUM (POopMyllaM H ypaBHEHHSIM
XMMHUYECKUX  pEakUuil C HCHOJb30BaHWEM  (U3MYECKUX  BEJIMYHMH,
XapaKTEPU3YIOIINX BEIIECTBA C KOJIWYECTBEHHOW CTOPOHBI: Macchl, 00beMa
(HOpManbHbBIE YCJIOBHUSI) Ta30B, KOJMYECTBAa BEIECTBA; HCIIOJIb30BATh
CHUCTEMHBIE XMMWYECKHE 3HAHUS ISl TMPUHITHS PEIICHHH B KOHKPETHBIX
YKU3HEHHBIX CUTYallUsIX, CBS3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM

OK 02.
Hcnoap3oBaTh
COBPEMEHHBIE
cpencTBa
ITOMCKA,

B 00s1acTHIIEHHOCTH HAYYHOIO O3HAHUS:

- c(hOpMHUPOBAHHOCTh MHPOBO33PEHUS,
COOTBETCTBYIOILIETO  COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAyKM U OOIECTBEHHOM MpPaKTHKH,
OCHOBAaHHOT'O Ha JaJiore KYJBTYD,

- yMeTb IUIAHMPOBATb W  BBIIOJHATH XWMHYECKUH  3KCIEPUMEHT
(mpeBpalieHusi OpPraHWYecKUX BEIIECTB IPU HarpeBaHUM, IOJy4YeHUE
ATWJIEHA M U3YyYEHHE €r0 CBOMCTB, KAUECTBEHHBIE PEAKLMM Ha aJIbJETHU[BI,
Kpaxmall, YKCYCHYIO KHCIIOTY; JeHaTypaiusi OeJKOB IpH HarpeBaHUH,
I[BETHBIC pPEAKUUU OEIKOB; MPOBOJUTh pPEAKIWH HOHHOTO OOMEHa,




aHaJu3a u
WHTEPIIpEeTaIN
1 uHdopmanuu
u
nHpopMaIoH
HBIC
TEXHOJIOTHH
Ui
BBITIOJTHEHUS
3a1a4
npodeccuoHal
bHOU
NEeSITEIbHOCTH

CIIOCOOCTBYIOLIETO OCO3HAHHIO CBOEr0 MeCTa B
IIOJIMKYJIETYPHOM MHUPE;

- COBEPILEHCTBOBAHUE SI3bIKOBOM M YUTATEIBCKOMN
KYJIbTYpbl KAaK CpPEACTBa B3aUMOJICHCTBUS MEXKIY
JIIOIbMU U IIO3HAHUS MUDA;

- OCO3HAHME ILICHHOCTH HAY4YHOW JEATEIBbHOCTH,

FOTOBHOCTb  OCYHIECTBJIATH  IMPOEKTHYID U
U CCIIEIOBATEIbCKYIO JeSATEIbHOCTh
WHAUBUAYAILHO U B TPYIIIIE;

OBiaseHue  yHUBEPCAJIbHBIMH  Y4eOHBIMH

NMO3HABATEJIbHBIMHU AeHCTBUIMMU:

B) padora ¢ nHpopmanueii:

- BJIaJIeTh HAaBBIKAMU MOJY4YeHHS WHGOPMALUU U3
HCTOYHHUKOB pPa3HbIX THUIIOB, CaMOCTOATCIbHO
OCYIIECTBIISATh TIOUCK, aHAINU3, CUCTEMATH3AIUI0 U
MHTEPIIPETALNI0 MHOOPMALMK Pa3IMYHBIX BHJIOB
u GopM IpeICTaBICHHUS,

- co37aBaThb TEKCTHl B Pa3IMYHBIX (QopmaTax c
y4e€TOM Ha3HayeHUs HHGOpPMALUM M LENeBOU
ayIUTOpUHU, BBIOWpas ONTUMaIbHYIO  (opMy
MNpEaACTaBJICHUA U BU3yaJIM3alllu,

- OLEHUBAThb JOCTOBEPHOCTh, JIETUTUMHOCTh
uH(poOpMallli, €€ COOTBETCTBUE IPAaBOBBIM U
MOPAJIbHO-3TUYECKUM HOpPMaM;

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

KOTHUTHBHBIX, KOMMYHHKATHBHBIX 17§
OpPraHM3aIlMOHHBIX  3a7ad C  COOIIOJEHUEM
TpeOOBaHMI SPrOHOMHUKH, TEXHUKUA O€30MaCHOCTH,
TUTHEHBI, pecypcocOepekeHus, TMPaBOBBIX U
STUYECKUX  HOPM, HOpPM  HHGOPMAIMOHHOU
0e30I1acHOCTH;

- BJIaJIETh HaBBIKAMH PACIIO3HABAHMS U 3AIIUTHI
uHpopManuu, HHHOPMAITMOHHOH 0€301MacHOCTH
JUYHOCTH,

OTIpEeIATh CPely BOJHBIX PACTBOPOB, KAUYECTBEHHbIE PEAKIIMH Ha Cylb(ar-,
kapOOHAaT- W  XJOPHI-aHMOHBI, HA KAaTHOH aMMOHHS;  pelaTh
AKCIIEpUMEHTANIbHBIE 3agadun 1o TemMaM "Meramisl" u "Hemeramnsl") B
COOTBETCTBUHM C TMpaBWJIAMH TEXHUKH O€30MacCHOCTH TNpPU OOpAIICHUU C
BElIECTBAMH U JIa0OpAaTOPHBIM 000pYIOBaHUEM; MPEICTABIATh PE3YIbTaTh
XMMHYECKOT0 SKCIIEPHUMEHTa B (pOpMe 3alTUCH YPAaBHEHUH COOTBETCTBYIOIINX
peaxuii 1 GOpMyIHPOBATH BBIBOBI HA OCHOBE 3THUX PE3YJIbTATOB;

- YMETh AaHAIM3HPOBATh XHUMHUYECKYI0 HH(GOpPMAIHIO, MOJIYyYaeMyl0 W3
pa3HbIX MCTOYHHKOB (CPEICTB MaccoBOM HHQopMaluu, ceTh VMHTepHET u

JpyTHe);

- BJIAJeThb OCHOBHBIMM METOJAAMU HAy4YHOTO IIO3HAHUS BELIECTB U
XUMHUYECKMX  SIBJCHMM  (HaOmojeHue,  HU3MEpEHHE,  SKCIIEPUMEHT,
MOJICJIUPOBAHHUE);

- YMETb NPOBOJUTH PACUYETHl MO XUMHUYECKHUM (QopMyjaM U YpaBHEHHSIM
XMMUYECKUX peakuuil ¢ HCHOJb30BaHMEM  (U3MYECKUX  BEJIMYHMH,

XapaKTEpU3YIOIIMX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI: MaccChl, 00beMa
(HopManbHbBIE YCJIOBHUSI) Ta30B, KOJMYECTBAa BEIIECTBA; MCIIOJIb30BaTh
CUCTEMHbIE XMUMHUYECKHE 3HAHMS NIl NPUHATHSA PEIICHWH B KOHKPETHBIX
JKU3HEHHBIX CUTYaIUsX, CBA3aHHBIX C BEUIECTBAMH U UX IPUMEHEHUEM




OK 04. - TOTOBHOCTD K CaMOpa3BUTHIO, | - YMETh IUIAHUPOBATh M  BBIINOJHATH XUMHUYECKHI  SKCIIEPUMEHT
D¢ dexTuBHO CaMOCTOSITEIBHOCTH U CAaMOOIIPEIEIICHHUIO; (mpeBpallleHuss OpPraHMYeCKUMX BEIIECTB IIPU HArpeBaHUM, IOJyYEHUE
B3aMMOJICICTBO | -OBJIaJICHUE HaBbIKaMU y4eOHO- | STWJIEHA U H3y4YEHHE €r0 CBOMCTB, KAUECTBEHHbIC PEaKUMU Ha allbJeTUIbl,
BaTh U UCCIIEIOBATEIbCKON, MPOSKTHOW W COLMAIBHOM | Kpaxmall, YKCYCHYIO KHCIIOTY;, JeHaTypalus OEIKOB IpH HarpeBaHUH,
paboTath B JESITEIbHOCTH; [BETHBIE peakUuu OeNKOB; MPOBOAUTH pEaKIHMH HOHHOTO OOMeHa,
KoJulekTuBe 1 | OBJajeHune YHHBEPCAJBHBIMH | ONPECIATH CPeAy BOJHBIX PACTBOPOB, KAUECTBEHHBIE PEAaKLIMHU Ha Cyab(aT-,
KOMaHze KOMMYHUKATUBHBIMU /IefiCTBUAMM: KapOoHaT- M XJOPUI-aHUOHBI, HAa KAaTHMOH AaMMOHHUS;  pellaTh

0) coBMecTHasl 1eSITeJIbHOCTD. JKCIIEpUMEHTaJbHbIE 3a7auu 1o Temam "Meramisl" u "Hemeramisl") B

- TOHMMAThb U HCIOJNb30BaTh MPEUMYIIECTBA | COOTBETCTBUM C MpaBUJIAMH TEXHUKH O€30MacHOCTH MpH OOpaIleHUH C

KOMaHJHON ¥ UHJIMBUyaJIbHOU paboThI; BEIIECTBAMH U JIAOOPAaTOPHBIM 000OpPYIOBaHHEM; MPEACTABIATH PE3YJIbTaThI

- MPUHUMATh IEJIU COBMECTHOH [EATENbHOCTH, | XUMUYECKOTO SKCIIEpUMEHTA B (JOpME 3aMUCH ypaBHEHUIN COOTBETCTBYIOLIUX

OpPraHU30BBIBATh U KOOPIMHHUPOBATH NEHCTBHUS IO | pEaKIii U (OPMYINPOBAThH BHIBOJIBI HA OCHOBE ATHX PE3YJIbTATOB

ee JOCTH)KCHMIO: COCTaBISTh IUIaH JICHCTBUH,

pacnpenenaTb pojy ¢ yueTOM MHEHUH Y4aCTHUKOB

00CyXJaTh pe3yIbTaTbl COBMECTHOM paboThI;

- KOOPJIMHUPOBAaTH U BBINOJHATH padboTy B

YCIIOBUSX pEaNbHOTO, BUPTYaJIbHOTO u

KOMOMHHMPOBAHHOT'O B3aUMOJICHCTBHS;

- OCYILECTBJISATh MO3UTHUBHOE CTPATETHYECKOe

MOBEJICHUE B PA3JIMUHBIX CUTYalHUsX, MPOSBIATH

TBOPYECTBO U BOOOpaKeHUE, OBITh MHUIIMATHBHBIM

OBiaeHue yHUBEPCAJTbHBIMHU PeryasiTUBHbIMHA

AeMCTBUAMMU:

I') NPUHATHE ce0sl M APYTUX JIIO/Ieii:

- IPUHUMATh MOTUBBI U apIYMEHTBI IPYTUX JOJeH

IIPY aHAJIMU3€E PE3YNIbTATOB AEATEIbHOCTH;

- MPU3HABaTh CBOE IPABO U IMpPaBO JIPYIHX JHOJEH

Ha OIINOKH;

- pa3BUBATh CIIOCOOHOCTh MOHUMATh MUD C

MO3UIMH IPYrOro 4eJIOBEKA;
OK 07. B 00s1acTHIK010IrMYECKOr0 BOCIIUTAHHUSA: - chopMupoBaTh MPEACTABIEHUS: O XUMHYECKOH  COCTaBIISAIOLICH
CopeiicTBoBaTh | - C(HOPMHUPOBAHHOCTh IKOJIOTUYECKOW KYJIbTYPHI, | €CTECTBEHHOHAYYHOM KapTHHBI MHUpPA, POJIM XUMHUU B TMO3HAHUH SIBICHUN
COXPaHEHHUIO MOHMMAaHUE BIUSHUS CONHAIBLHO-YKOHOMHYECKHUX | IPUPOMAbI, B (OPMHUPOBAHUM MBIIUICHUS W KYJIbTYpbl JHYHOCTH, €€
OKpY>Karoleu MPOIIECCOB  HA  COCTOSIHUE  TPUPOJHON U | PYHKIIMOHAIHHOW TPAaMOTHOCTH, HEOOXOIUMOM ISl peIIeHUsT TPAKTUICCKUX
Cpelibl, COLMAIBHOW Cpefbl, OCO3HaHUE TIJIOOATBHOTO | 33/1a4 M JKOJIOTMYECKH OOOCHOBAaHHOTO OTHOIIEHHUS K CBOEMY 3/I0POBBIO U




pecypcocoepex
EHHUIO,
MIPUMEHSATH
3HaHUS 00
U3MEHEHUU
KJIMMATa,
MIPUHLMUIIBI
OEepeKIUBOTO
MIPOU3BO/CTBA,
3P PEeKTHBHO
eficTBOBAaThH B
YpE3BBIYANHBIX
CUTYyaIUsAX

XapakTepa 3KOJIOTHYECKUX MpodIIeM;

- IUJAHUPOBAaHUE M OCYILIECTBICHUE JICUCTBUH B
OKpYKalolllell cpele Ha OCHOBE 3HAHUA IIeJIei
YCTOMYMBOI'O Pa3BUTHS YEJIOBEUECTBA;

AKTUBHOE HENPHUATUE JIEUCTBUM, MNPUHOCIIIUX
BpEJl OKPYXKAIOIIEH CpeJE;

- yMEHHE IPOTHO3MPOBATh HEOJArONPHUATHBIE
AKOJIOTMYECKHUE TMOCIEACTBUS MPEIIPUHUMAEMBIX
JICUCTBUI, IPEIOTBPAIIATh HUX;

- pacupeHue OIBITa
9KOJIOTHYECKOW HANPaBJIEHHOCTH;
- OBJIQJICHUE HABbIKAMU Y4EOHO-
HCCIEN0BATENHCKOM, MPOEKTHON U CONMATBLHOM
JIEeSATCILHOCTH;

JACATCIIBHOCTH

MPUPOAHON Ccpelie;

- YMETh COOJIOAATh MpaBUiIa KOJOTUYECKH IIeJIeCO00Pa3HOrO MOBEACHHS B
OBITY U TPYAOBOH JAEATEIHLHOCTU B LEISIX COXPAHEHUSI CBOETO 3JI0POBbS U
OKpYKarolllel NPUPOJHOM CpElbl; YYUTHIBATH OIACHOCTh BO3AECHCTBUS HA
JKUBBIE OPTaHM3MBbI OIPENEJICHHBIX BELIECTB, MOHMMAs CMBICH ITOKa3aTes
MpEAEIbHON TONYCTUMON KOHUEHTPALUHU

I1K3.1VYuacTtBO
BaTh B
TUTAHUPOBAHHUH
paboTsl
nepcoHana
MIPOU3BOJICTBEH
HOT'O
0Ipa3ieIIeHuUs

TOTOBHOCTh K TpPYLy, OCO3HAaHHME IICHHOCTHU
MacTepcTBa, TpyAoIo0ue;

- TOTOBHOCTh K  aKTHBHOHU
TEXHOJOTHYECKON Hu
HANPaBIEHHOCTHU, CIOCOOHOCTh WHUIMUPOBATH,
MJIAaHUPOBATh M CAMOCTOSITEJILHO  BBITIOJHSATH
TaKylo JAesITebHOCTD;

- WHTEpeC K pa3IUYHBIM

npodhecCuOHaNBHOM NeSTeNbHOCTH,

NeITeIbHOCTH
COLIMATLHON

chepam

YMETh IUIAHUPOBATh U BBIOJIHATh XUMUUECKUH SKCIIEPUMEHT (IpeBpaLeHUs
OpraHMYECKUX BEILECTB IPU HArpeBaHUH, MOJIyYEHUE 3TUJICHA U U3y4EHUE
€ro CBOMCTB, KQUECTBEHHBIE PEAKIMM Ha albJIETHMIbI, KpaxMas, YKCYCHYIO
KHCJIOTY; JIeHaTypalusl OelIKOB MpU HarpeBaHUU, IBETHbIE peakuu OEIKOB;
NPOBOJUTH pEaKIUM MOHHOrO OOMEHa, OIpeleNiaTh Cpeay BOAHBIX
pacTBOpPOB, KAayeCTBEHHBIE DPEAKIMM Ha Cyib(aT-, KapOOHAT- U XJIOPUI-
AQHUOHBI, Ha KAaTHMOH aMMOHHS; pEIlaTh ASKCIEPUMEHTAJIbHBIE 3aJaud I10
temaMm "Metamnel" 1 "HemeTannsl") B COOTBETCTBUM € IPaBUJIAMU TEXHUKU
O0e3omacHOCTM TpH OOpallleHMH C BellecTBaMM U Ja0OpaTOpHBIM
000py/I0BaHUEM; MPEACTABIATh PE3YyIbTaThl XUMUYECKOTO IKCIEPUMEHTA B
dopme 3amMcu ypaBHEHMH COOTBETCTBYIOIMX peakiuil U (GopMymupoBaTh
BBIBOJIbI HA OCHOBE ATHX PE3YyJIbTaTOB;

- yMeTh AaHAIM3MPOBATh XHWMHUYECKYI0 HH(POpMAIHMIO, MOJIYy4aeMyl0 W3
pa3HbIX HCTOYHHKOB (CPEICTB MaccoBOM HHQopmaiuu, cetb VHTepHET u

IpyTHe);

- BJIIaACTb OCHOBHBIMHM MCTOAAMHU HAYYHOI'O IIO3HAHHUA BCHICCTB H
XUMUYECKUX  sBJICHMHA  (HAOMIOZECHHWE,  U3MEpEeHHe,  IKCIIEPHUMEHT,
MOJICIIUPOBAHUE);

- YMETh MPOBOJUTH PACUEThl MO XUMHUYECKHUM (GopMylIaM U YpaBHEHUSIM
XUMHYECKHX  peakuuid ¢  HUCHOJb30BaHHWEM  (PU3MYECKHX  BETUYMH,

XapaKTePU3YIOIIUX BEIIECTBA C KOJMYECTBEHHONH CTOPOHBI: Macchl, 00beMa




(HOpMaJ'IBHBIe YCJ'IOBI/IH) ra3oB, KOJIHYECTBaA BCIICCTBA, HUCIIOJIB30BaTh
CUCTCMHBIC XUMHWYCCKUC 3HAHUA JISI NPHUHATHA pGH_IeHI/Iﬁ B KOHKPCTHBIX
KN3HCHHBIX CUTYyallUAX, CBA3AaHHBIX C BEIECCTBAMU U UX IIPUMCHCHUEM




2. CTPYKTYPA U COJIEP)KAHUE OBIIIEOBPA3OBATEJIbHON JUCIATLIIMHBI

«XHUMUSA»

2.1. O0beM QMCHUIIMHBI K BUAbI YUeOHOI padoThl

Bua yueOHoii padoThI

O0BeM B yacax

O0bem o0pa3oBaTeIbHOI NPOrpaMMbl JUCHHUILINHBI 34
B T.4.

OcHoBHOe cojiep:KaHue 30
BT. 4.:

TEOpETHUECKOe 00yUueHue 14
1abopaTOPHBIE 3aHATHS 16
IIpodeccnoHaTbHO-OPHUEHTHPOBAHHOE CO/IEP:KaAHME (COTEePKAHME )
MPUKJIAJTHOI0 MOIYJIfA)

BT. U.:

TEOpeTUIeCcKoe 00yueHue 2
[IpomexyTouHas aTTecTauus (3a4eT) 2




2.2. TemaTn4yecKkMii IJIAH U COAEPKAHME TUCUHUILTHUHBI

06 ®opmu
HaumenoBanue | Coaep:xanue yueOHOro marepuaJja (0CHOBHOe U MPo¢ecCHOHAIBLHO-OPUEHTHPOBAHHOE), Mbe pyemble
Pa3iesioB U TeM J1a00paTOPHbBIE U MPAKTHYECKHE 3aHATHS, IPUKJIATHONH MOIYJIb qacop [KOMIET
eHIU I
1 2 3 4
OcHoBHOe coiep:KaHue 34
Pazgen 1. OcHOBBI cTPOEHUS BelleCTBA 4
Tema 1.1. OcHoBHoOE coepxaHue 2 OK 01
CrpoeHue aToMOB 2
XAMHICCKIX CoBpemenHas Mojielib CTpoeHus atoMa. CHUMBOJIMYECKHI S3BIK XMMUHM. XMMHUYECKUI DJIEMEHT.
SJICMCHTOB 1 DnekTpoHHas KoHpurypaius atoma. Kiaccupukanus XHMHYECKHX 3JIEeMEHTOB (s-, p-, d-
fipupoaa 3JICMEHTHI). BaleHTHBIC 3JeKTPOHBL. BaCHTHOCTH. DIIEKTPOHHAS TIPHPOIA XUMHYECKON CBSI3H.| 2
XAMAHCCKON DJIeKTPOOTPHUIIATEILHOCTh. BUIbI XUMHYECKOH CBsA3M (KOBaJICHTHAs, HOHHAS, META/UTHYCCKas,
CBA3N BOJIOPOJTHAs) ¥ CIIOCOOBI €€ 00pa3oBaHUsI
Tema 1.2. OcHoBHoOE coiepxaHue 2 OK 01
Ilepnonnueckuii | 1.JlaGopaTopuas padora 2 OK 02
3aKOH M Tab/IHIa IMepuoauueckas cucTeMa XuMu4IecKux dreMenToB J. V. MeneneeBa. OU3HUECKU CMBICIT
JA.1. Menneneesa [Tepuoanueckoro 3akona J[.M1. Meneneea. 3akOHOMEPHOCTH U3MEHEHHS CBOMCTB
XMMHYECKUX JIEMEHTOB, 00pa3yeMbIX HMH IPOCTHIX U CJIO0KHBIX BELMIECTB B COOTBETCTBHU C
TOJIOKEHUEM XMMHYECKOTO dJIeMeHTa B [leprnoandeckoii cucreMe. MUPOBO33peHYECKOE U
Hay4dHoe 3HaueHue [lepuoanueckoro 3akona /[.1. Menneneea. [Ipornoss! [{.11. Menneneesa.
OTKpPBITHE HOBBIX XUMHYECKHX DJIEMEHTOB. 2
Pelienue NpakTHKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3aJAHUI HA XapaKTEPHU3ALHIO
XMMHYECKUX JIEMEHTOB «MeTaunyeckue / HeMETalIMYECKUE CBOMCTRA,
DIIEKTPOOTPULIATENBHOCTE XUMUYECKHUX DJIEMEHTOB B COOTBETCTBUHM C UX 3JIEKTPOHHBIM
CTPOEHHEM M TIOJIOKEHUEM B TIEPHOIUYECKOM CHCTEME XUMHYECKHUX d1eMeHToB JI.1.
Menneneesay
Paszpnen 2. XumMuyeckue peakuuu 6
Tema 2.1. Tumsl OcHoBHoOe coepxaHue 2 OK 01

XHUMHUYCCKUX




peakuuit Knaccudukanus u TUIIBI XUMUYECKUX PEaKIUil C yuacTUEM HEOPTaHUYECKUX BEIECTB.

CocraBiieHrue ypaBHEHUHN PEaKIIUi COSAMHEHUS, PAa3JIOKEHUS, 3aMEIlIeHUs], OOMEHa, B T.4.

peakuuii TOPSHHUsI, OKUCIICHUSI-BOCCTAHOBIICHUSI.

YpaBHeHUs OKUCTIeHUsI-BoccTaHOBIIeHUsA. CTeneHb okucieHus. OKUCIUTENh U BOCCTAHOBUTEIb.

CocraBiieHHE U YpaBHUBAHUE OKHCIUTEIIBHO-BOCCTAHOBUTEIIBHBIX PEAKIIUI METO0M

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

MIPOM3BOJICTBEHHBIX MPOIIECCAX U KUZHEIACITEILHOCTH OPTraHN3MOB
Tema 2.2. OcHoBHoOeE coepxxaHue OK 01
A HHCC?uHaHH’I U |Teopus »nexrponutuyeckoi auccormanuu. MoHbBL. DIEKTPOIUTHI, HEIIEKTPOIUTHL Peakiuu
MOHHbIH OOMEH HoHHOTrO oOMeHa. COCTaBIICHHE PEaKiiii HOHHOrO OOMEHA MyTEM COCTABJICHUS WX MOJHBIX U

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

MOHHBIX PEaKLHil

2J1aGopaTopHbIe 3aHATHSA

JlaGopaTopHas pabota “THUITbl XHMUYECKUX pEaKIuii”.

WccnenoBanue TUNoB (M0 COCTaBY U KOJIMYECTBY UCXOAHBIX U 00Pa3yOIIUXCs BEIIECTB) U

MPU3HAKOB XUMUYECKUX peakiuil. [[poBeseHne peakiuii HOHHOro 0OMeHa, OrpeieeHIe

CpeJbl BOAHBIX PACTBOPOB. 3aJaHUS HA COCTABJICHUE HOHHBIX PEAKIIHIA
Pasznen 3. CTpoeHne U CBOWCTBA HEOPraHMYECKHUX BeLIECTB
Tema 3.1. OcHoBHOE conep:kanue OK 01
Knacenpras,  TGGEESROEOG e 2| ok o2
HOMCHKIIATYPA M |TTphenver Heopranmueckoi xumun. Kitaccugukaius HeopraHndeckux Bemects. [TpocTbie 1
CTPOCHHC CIOKHBIE BelmecTBa. OCHOBHEIE KIIACCHI CIIOKHBIX BEIECTB (OKCUJIBI, THAPOKCUIBI, KUCIIOTHI,
HCOPTaHUYICCKUX | comi). B3anMOCBSI3b HEOPraHUYECKHUX BEIIECTB. ATpEraTHbIC COCTOSIHHS BEIIECTRA.
BCIICCTB Kpucrannuueckue u amopdHbie BemecTBa. THUITBI KPUCTAUNIMYECKUX PEIIETOK (aTOMHas,

MOJIEKYJISIpHAs, HOHHAs, METAJUTMYECKasi). 3aBUCUMOCTh (PH3UYECKIX CBOIMCTB BEIIECTBA OT

TUTIA KPUCTAUTMYECKOM PEIIeTKH. 3aBUCHMOCTh XHMUYECKOW aKTHBHOCTH BEIIIECTB OT BHJIA

XUMHUYECKON CBSI3M U TUIMA KPUCTALTUYECKON pemeTku. [IpuanHbl MHOTOOOpa3us BEIIECTB
Tema 3.2. ®usuko-| OcHOBHOe coepKaHUe OK 01
CBOMCTBA Mertamnel. O0mue Qu3ndeckue M XUMHUYECKHE CBONCTBa MeTayyioB. CrocoObl MONYyYEHUS.
HCOPraHUICCKUX  3pageHHe METAIIIOB M HEMETA/UTIOB B MPUPOJIE M JKU3HEAEATETBHOCTH YeIOBEKa U OPraHU3MOB.
BEIICCTB Koppo3sust MeTarmioB: BUAbI KOPPO3UH, CIIOCOOBI 3aIUTHI METAJUIOB OT KOPPO3UH




Hemeramnpl. OOnue pusnyeckne M XMMUYECKHAE CBOMCTBA HEMETAUIOB. THIMYHBIE CBOWCTBA
HemerauioB [V— VII rpynn. Knmaccudukanus m HOMEHKIATypa COEAMHEHUN HEMETAJUIOB.
KpyroBopoTsl GMOT€HHBIX 3JIEMEHTOB B IIPUPOJIE

XHUMHUYECKHE CBONCTBA OCHOBHBIX KIIaCCOB HCOPTaHNYCCKUX BCIUICCTB (OKCI/II[OB, TUAPOKCUIOB,
KHCJIOT, coJieil u I[p) 3aKOHOMepHOCTI/I B U3BMEHECHHUM CBOMCTB ITPOCTBIX BECHIECTB, BOAOPOIHBIX
COGHHHCHHﬁ, BBICHIUX OKCHUIOOB U THAPOKCHUIOB

Tema 3.3. OcHoBHOE co/iep:KaHue 2 OK 01
Wnentuduxanus | JlaGoparopHble 3aHATHS OK 02
HCOPTaHMYICCKUX |3 TTaGopaTopHas pabota «aeHTH(HUKAIMS HEOPTaHUIECKUX BEIIECTBY. OK 04
BCIICCTB Pemenue sxcnepuMeHTANbHBIX 3a/1a4 10 XUMUYECKUM CBOMCTBAM METAJJIOB U HEMETAJJIOB, 1O 11K3.1
pAacrno3HaBaHUIO U MOJIYYEHHUIO COEAUHEHUI METAJUIOB U HEMETAIIOB. 5
WNnentudukanus HEOPraHMYECKUX BEIIECTB C HCIOIb30BAaHUEM UX (U3UKO-XUMUYECKHX
CBOWCTB, XapaKTePHBIX KadeCTBEHHBIX peakmuil. KadecTBeHHBIE peaknuu Ha cynabdar-,
KapOOHAT- U XJIOPUI-AaHUOHBI, HA KATUOH aMMOHHUS
Paznean 4. CTpoeHue U CBOIiCTBA OPraHMYECKUX BelleCTB 12
Tema 4.1. OcHoBHoOE coepxaHue 2 | OKO01
Knaccuduxanus, | 4.JlaGopaTopuas padora 2
CTpOCHHUE 1 [losiBIeHHE 1 pa3BUTHE OPraHUYECKON XMMHH Kak HayKd. [IpeameT opraHndeckon XuMHH.
HOMEHKJIaTypa Mecto 1 3HaUeHNE OPraHUYECKON XUMHUHU B CUCTEME €CTECTBEHHBIX HAYK.
OpraHUYECKUX XUMHYECKOEe CTPOEHHWE Kak TOPSIOK COEIWHEHUS aTOMOB B MOJEKYJE€ COTJIaCHO UX
BEILIECTB BAJIECHTHOCTH. (OCHOBHBIE TIOJIOXKEHUS TEOPUM XHMHYECKOTO CTPOEHHS OpraHU4YEeCKUX
coenuaeHuit A.M. bytiepoBa. YTriaepoaHblil CKeleT OpraHUYecKONW MOJIEKYJbl. 3aBHCHMOCTD
CBOMCTB BEILIECTB OT XMMUYECKOTO CTPOEHHUS MOJIeKyd. M3oMepHst 1 U30MEPBHI. 2
[Tonstue o ¢gyHkuuoHanbHOM rpynne. Paaukan. IlpuHiunsl kinaccu@ukanuu OpraHUYECKUX
coenMHeHU. MexayHapoaHass HOMEHKJIAaTypa M MPUHUUIIBI HOMEHKIJIATYpbl OPraHHUYECKUX
coenuaeHuil. [loHsTne 00 a3oTcoAep)KaUX COCNMHEHHUSIX, OWOJIOTHYECKH aKTHUBHBIX
BelecTBax (yriieBoax, )Xupax, Oenkax u Ap.), BRICOKOMOJICKYIISIPHBIX COEIUHEHUAX (MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO)
Tema 4.2. OcHoBHoOe coepxxaHue 4 OK 01
Cooies |G peESR s 7 | oK o2
OpPraHnvYCCKuX OU3NKO-XUMHUYECKHE CBONCTBA OPraHMUECKUX COSTMHEHUN OTAENBHBIX KJIACCOB (0COOCHHOCTH OK 04
COCTMHEHUI KJIacCU(UKallMU U HOMEHKJIaTyphl BHYTPU Kjlacca; TOMOJIOTUYECKU psan u oluias (popmyna;

u30MepHs; pU3HUECKUE CBOMCTBA; XMMUYECKHE CBOWCTBA; CIIOCOOBI MOJIyUEHUs):




— TpeleNibHbIE YIIEBOAOPOAbl (aJKaHbl U IUKJIOAJIKaHbl). ['opeHMe MeTaHa Kak OAMH U3
OCHOBHBIX HCTOYHHMKOB TeIJIa B HPOMBIIUICHHOCTH U ObiTy. CBOHCTBAa MNPUPOAHBIX
YTJIEBOJOPOAOB, HAX0KICHHUE B MPUPOJIC U TPUMEHEHHE aJIKaHOB;

— HenpeJeNbHbIe (aJKEHbI, aIKUHBI U aJIKaJUEHbl) U apOMaTHYeCKHE YriIeBOAOPObl. ['opeHue
alleTUJICHA KaK HICTOYHUK BBICOKOTEMIIEPATYPHOT'O IJIAMEHU JJIsl CBAPKHU U PE3KU METAJIJIOB

— KHCJIOPOJCOEpKAIMEe COSAMHEHUsS (CUPThI M (PEHOJIBI, KapOOHOBBIE KUCIOTHI M 3(UPHI,
aNpAETHABl W KETOHBI, JKHpPBI, yriaeBoabl). [IpakTHueckoe NpPUMEHEHHE OSTUIICHIJIMKOIS,
raunepuHa, gexona. Ilpumenenue Gpopmanpaerusa, aneTaabaeruia, ykCycHOH KUCIOThl. Mblia
KaK COJIM BBICIIMX KapOOHOBBIX KHCJIOT. MooIHe CBOMCTBA MbLiIa

— a30TCO/EpKALUE COEAMHEHUs (aMHUHBI U aMHHOKMCIIOTHI, Oenku). BbicOKOMOEKyspHbIE
COEMHEHUs (CUHTEeTHYECKHE M OMOJIOTHYECKU-aKTUBHBIE). MOHOMEp, NOJIUMEpP, CTPYKTYpHOE
3BeHO. [lommmepusanys dTuneHa Kak OCHOBHOE HAIIPABIECHUE €T0 UCIIOJIB30BAHHUS.
I'eHeTnyecKas CBSI3b MEXAY KJIaCCaMHM OpraHM4eCKUX COCIMHEHUI

JlaGoparopHasi pabora

5.JIaboparopnas pabota “IIpeBparmieHust OpraHMYecKiX BEIIECTB MPH HarpeBaHUU".
[TonydyeHne STUIEHA W W3y4YCHHE €ro CBOWCTB. MOIEIUpPOBAHHE MOJICKYT U XUMHYECKUX
IpeBpalieHN Ha IPEMepe dTaHa, dTHICHA, alleTHICHA H JIP.

Tema 4.3.
Nnentuduxamnus
OpPraHUYECKUX
BEIIIECTB, UX
3HAUYCHUE U
MIPUMCHCHUE B
OBITOBOM U
MPOU3BOJCTBEHHOM
JEATEIIbHOCTH
yeJIoBeKa

OcHoBHOE CoAEpKaHue

buooprannueckue coequnenus. [IpuMenenne u 6uonoruyeckast posb yrieBoj1oB. OKucieHue
YIJI€BOJIOB — UCTOYHHMK 3HEPTUU KMBBIX OpraHu3MoB. OO0iacTu NMpUMEHEHUS aMUHOKUCIIOT.
[TpeBpamenus 6eskoB MUK B opranusme. buonornueckue ¢pynkuun 6eaxos. buonornyeckue
¢GyHKIMM kupoB. Posib opranrueckoil XMMUHU B peleHUH Mpo0JieM NHIEBOi 0e30MacHOCTH

Posib oprannueckoit XMMHUH B PELIEHUH MPOOJIEM HEpPreTHueckoi 0e30MacHOCTH, B pa3BUTHH
MEAMIIMHBI, CO3JaHUH HOBBIX MaTEpHaliOB, HOBBIX HMCTOYHHUKOB JHEPrUM (aJbTepHATUBHbBIE
UCTOYHUKHU 3Heprun). OnacHOCTh BO3JICHCTBUS Ha KUBbIE OPIaHU3Mbl OPIaHUYECKUX BEIECTB
OTJIENbHBIX KJIACCOB (YIJIEBOJIOPOAbI, CIUPTHI, (PEHOJBI, XJIOPOPraHUYECKUE MPOU3BOIHBIE,
aJIbJICTU/IBI U JIP.), CMBICJI [TOKA3aTENsl IPEAEIBHO TOMYCTUMOW KOHIIEHTPALUU

JlaGopaTopHble 3aHATHSA

6.JIaboparopHast pabota: “UneHTHUKAIINS OPraHUYSCKUX COSAMHCHHIA OTICITHHBIX KJIACCOB”™

Wnentudukanus opraHMYeCKUX COEJUHEHUH OTAETBbHBIX KJIACCOB (Ha MPHUMEpE albJeruiioB,
KpaxMmasa, YKCYCHOW KHCJIOTBI, OCJKOB M T.I.) C MCIOJb30BaHUEM HMX (PU3UKO-XUMHUUYECKUX
CBOWCTB M XapaKTEePHBIX KayeCTBEHHBIX peakiuil. [leHarypauus Oenka Npu HarpeBaHUH.
I[BeTHple peakuuu OeaKOB.BO3HMKHOBEHHE AHAIWTUYECKOTO CHUTHAJla C TOYKH 3pEHHS

OK 01
OK 02
OK 04




XUMHYECKHX TIPOLIECCOB MPH MPOTEKaHWW KAueCTBEHHOM  peakiMH, TMO3BOJISIONIEH
UACHTU()UIIMPOBATH MTPEATIOKEHHBIE OpraHNUECKHEe BEIIeCTBa

7.Jl1abopaTopHble 3aHsTH  CTPYKTypa U CBONCTBA OPraHUYECKUX BEILIECTB

Kunernueckue u TCPMOIUHAMHUYECCKHE 3aKOHOMECPHOCTH IMPOTCKAHUA XHUMHYCCKHUX

Pa3znea 5. . 2
peaxkuuii
CxkopocTthb OcHoBHoOE cojiepKaHue OK 01
XUMHYECKUX OK 02
peaKkuid. 5
XHUMHUYECKOE
paBHOBECHE
| 8Teopermreckocobynenne | 2
CKopocTh peakliuy, €€ 3aBUCUMOCTb OT pa3IUYHBIX (PaKTOPOB: MPHUPOABI PEarupyrolux
BEIIIECTB, KOHIEHTPAIMHA PEarHpyOIUX BEHIECTB, TEMIIEPATyphl W IUIOIAAH PEAKIIMOHHON
noBepxHocTU. TemnoBble APGEKThl XUMUYECKUX peakuuid. DK30- U IHAOTEPMHUUYECKUE,
peaKkiuu. 2
OO6paTuMocTh peakiuii. XMMUUYECKOe PABHOBECHE U €r0 CMEIEHHE MO/ JeHCTBUEM Pa3IMUHBIX
(bakTOpOB (KOHIICHTpALUSl PEareHTOB WJIM MPOJIYKTOB PEAKIMH, TaBJICHUE, TEMIIEpaTypa) IUIs
CO3JIaHUs ONTUMAJIbHBIX YCIOBUH NpoTekaHus xumuyeckux npoueccos. [Tpunnun Jlelllarense
Pazgen 6. PacTBOpBI 2
Tema 6.1. OCHOBHOE Co/lepKaHNe 2 | OKO1
HccfeﬂOBaHHe 8.JlabopaTopHbIe 3aHATHS OK 02
CBOHCTE pacTBopoB JlabopaTtopHast pabota «I[IpuroroBieHue pacTBOPOB». OK 04
[TpuroroBneHre pacTBOpPOB 3aJaHHOM (MaccoBO#l, %) KOHIEHTpauuu (C NPaKTUKO- 5 IIK
OpPUEHTHPOBAaHHBIMHU BOMIPOCAMH) U OTIPENICIICHNE CPENIbI BOJHBIX PACTBOPOB. 3.1
Pemrenue 3a1a4 Ha NPUTOTOBJIEHHUE PACTBOPOB
9.IIpoMeskyToOYHasl aTTeCTALUS MO AUCHUILINHE (3a4eT) 2

Bcero
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3. YCJIOBUS PEAJIN3AIIMU TPOTPAMMBI OBIIIEOBPA3OBATEJIBHOM JACIHUILIAHBI

3.1. TpeO6oBaHHs1 K MUHUMAJIBHOMY MaTE€pPHAJIbHO-TEXHHYECKOMY O0ecredeHHI0
Jlns peanu3anuy NporpaMmbl AUCHUIUIMHBL JOJDKHBI OBITh NIPEIYCMOTPEHBI CIEIYIOIUE ClIeUalbHble TIOMEIEHHUs: YUeOHbI KaOUHET XUMUU
W/Uiy y4eOHOM XUMUYECKOH 1abopaTopuu.

Oo6opynoBanue y4e0HOro kaduHera (HArJsiAHble MOCOOMS): HAOOpHI IIAPOCTEPKHEBBIX MOJIEIECH MOJIEKYJ, MOJAETU KPUCTAJUTMUECKUX
PELIETOK, KOJUIEKLIUU MPOCTBIX U CIOXHBIX BEIIECTB W/MIM KOJJICKIIMH MOJIMMEPOB; KOJUIEKIMS TOPHBIX MOPOJ U MUHEpaioB, Tabnuua MeHzaeneesa,
yuebHble GpubMbl, IU(POBBIE 00pa30BaTENLHBIC PECYPCHI.

Texnuveckue cpeacTBa 00y4eHHsi: KOMIBIOTED C YCTPOMCTBAMM BOCIPOM3BENEHUS 3BYKA, IPUHTEP, MYJIbTUMEIUA-TIPOEKTOP C 3KPAHOM,
MyJIbTUMEANMHAS TOCKa, YKa3Ka-IPe3eHTep JUIsl IPE3eHTalUi.

OO6opynoBanne JadopaTopum M padouyux MecT J1a00PaTOPUM: MEH3YPKH, NUIETKU-KANEIbHULBI, TEPMOMETPbI, MHUKPOCKOI, JIYIIbI,
IIPEIMETHBIE U MOKPOBHBIE CTEKIIA, IJIAHLIETHI AJIS KalelbHbIX peakuui, (uibTpoBaibHas Oymara, IpOMBIBAJIKH, CTEKJISHHbIE IPOOUPKH, PE3UHOBBIE
npoOku, (hoHApUKH, HAOOP PEAKTHBOB, CTEKJSHHBIE MaJOYKH, IITATUBBI JUISI NMPOOMPOK;MEpHBbIE IMJIMHAPBI, BOPOHKU CTEKJISIHHBIE, BOPOHKHU
nenutenbHble mHApHueckue (50-100 mi), cTynku ¢ mectukoM, (GaphopoBble YallKd, MUHLETHI, QUIBTPHI OyMa)kHbIe, BaTa, Mapiisi, 4acoBbIE
CTEKJIa, 3JEKTPOIIUTKH, Ja00OpaTOpHbIe LITATUBBI, CIIMPTOBbIE TOPENKH, CIHMYKM, IPUOOp JUIs MOJyYeHHs ra3oB (WM MPOOMpKa C ra300TBOJHON
TpyOKoOI1), nepaTenu i NpoOUPOK, CKISTHKU AJI XpaHEHUs! peaKTUBOB, Pa3JAaTOYHbIE JIOTKU; XuMuuyeckue crakansl (50, 100 u 200 mn);mmnareny;
MUHLETHI; TUTEIbHbIE IIUIIBL; CEKYHIOMEpPHI (TaiiMepsl), MepHble podupku (Ha 10—20 mi) u mepHbie konOsI (25, 50, 100 u 200 M), BonsHas OaHs
(WM TepMocTaT), CTEKJISIHHbIE MalOYKH; KOHMYeckue Konobl uist TutpoBanus (50 m 100 mut); MHAMKATOpHBIE MOJOCKU Ais omperneneHus pH u
CTaHJapTHAsl MHIUKATOpHAs IIKaja; YHUBEpCAJIbHbIN MHAuKarop; nunetku Ha 1, 10, 50 mun (wim gosaropsl Ha 1, 5 u 10 mu), OropeTku ans
TUTPOBaHUsA, MeauIIMHCKUE Tmpuilbl Ha 100—150 mu1, maGopaTtopHbIe W/ aHATUTHIECKHE BeChl, pH-MeTphl, cymmiibHbIN 1Kad, u 1p. JadbopatopHoe
o0opynoBaHUeE.

3.2. UuopMannoHHOe o0ecniedeHne peain3auuu NporpaMmbl

1. JIns peanuzanuu mporpammbl OuOnmoTedHbll (HOHI 00pa3oBaTelNbHON OpraHM3alUMU JODKEH MMETh IeYaTHble W/WIM 3JIEKTPOHHBIE
oOpa3oBaTenbHble U HH(POPMALIMOHHbBIE PECYPChl, PEKOMEHJOBaHHBIE Ul MCIIONB30BaHUs B 00pa30BaTeIbHOM IIpOIecce, HE CTapIle 5 JIeT ¢ MOMEHTa
U3/1aHusl.

2. PexomeHyemble MeyaTHbIE U3/IaHUs 110 peain3aluu 00111e00pa3oBaTeIbHON JUCIUILIMHBI PECTABIEHBl B METOIMYECKUX PEKOMEHIAINIX
110 OpraHu3alud 00yUYEHUS.

Jlureparypa.



1F0.M.Epoxun Xumust cpeaee npodeccuonanbHoe oopazoBanue. MockBa n3iaTenbcKuil eHTp «Akagemusin2020

2.0.C I'abpuensn Xumus 11 xmace npoda 2020

3. O.C.I'abpuensn u3ydyaeM xumuro 2020
I'munka, 1. A. O6wmas xumus/ M.A. I'muaka — M: Xumus, 2021 — 502 ¢

.I[OHO.]'IHHTCJH)HI)I(') HCTOYHHKH

Epoxun F0.M. COopHUK 3a/1a4 U yIIPAKHCHHIA 110 XUMUH (C JUIAKTHYSCKAM MaTepuanoM) (7-e u3., CTep.) Ui CTYA. CpemHero mpod.
obpazoBanus [Tekcr] / FO.M. Epoxun. — M.: «Akagemus», 2020. — 304 c.

I'aBpyceiiko H.I1. [IpoBepounbie paboTHI 10 OpraHunyYecKoi XuMun: quaaktunaeckuid marepuai [Tekcr]/ / H.IL. TaBpyceiiko — M.:
[Ipocsemenue, 2020. - 50 c.

Panenxuii A.M. Iunakruueckuid matepuan mo xumuu 1t 10-11 xin.[Texer]/, 2020-40 c.

Pymsutuc I'.E., ®enpaman @.I'. Xumus [Tekcr]: Opr.xumus. ocHOBBI 0011ei XuMuu. Yueb.am1s 11 k1. o0ieo6pa3oBaTeabHbIX
yupexaenuit. 8-e uzn.-M.:Ilpocs., 2020.-160 c.

Pymsutuc I'.E., ®enpaman @.I'. Xumus [Tekct]: Opr.xumus. ocCHOBBI 001miel xumun. YueO. s 11 k1. 001eo0pa3zoBaTenbHBIX
yupexaenuit. 8-e uza.-M.:Ilpocs., 2020.-147c.

Ps60B M.A.Tectsl mo xumuu: 10-if ki1.: k yuebHuky O.C.I'abpuensina u np. «Xumus.10 kinace» [Teker]/ M.A.Pg6os, P.B.JIunbko,
E.}O.Hesckas.— M.:«Ox3amen», 2020.— 158 c.

Ps6oB M.A.Tectsl mo xumuu: 11-i ki1.: k yueonuky O.C.I'abpuensina u np. «Xumus.11 kimace» [Texer]/ M.A.Pg6os, P.B.JIunbko,
E.}O.Hesckas.— M.: «39x3amen», 2020.—178 c.

Xomuenko W.I'. O6mas xumusi— (2-oe u3aHue, UCIP | JOIL.) YIeOHHUK JUIs CTYA. cpeaHero mpod. oopazosanus [Tekcr]/ — XoMueHKO
W.I' M.: PUA «Hosas BomHay, 2020. - 326 c.

I[BeTtkoB JI.A. Opranndeckas xumus: yuyeOHuK s yyanuxcs 10-11 ki1, obuieobpazosar. yue6.3aBeaenuit [Texct]/ / JI.A. LIBeTkoB —
M.: I'ymanurap. uzn. LHentp BJIAIOC, 2021.- 271 c.

HNHTepHeT - HCTOYHUKHU:

agrwdpPE

WNudopmanmonnsiii moprai. — Pexxum nocryna: http://www.xumuk.ru;
Wudopomarmonnslii moprai. — Pexxum goctyma: http://www.alhimikov.net;
Wudopmarmonnsiii moprai. — Pexxum nocryna: http://www.chemport.ru;
Poccuiickas rocymapcTBenHas oubmnoreka. — Pesxxum goctyma: WWW.ISL.ru;
HudopmarimoHHO-CIIpaBOYHBIN TOpTall. — Pexxum moctyna: Wwwe.librari.ru;




6. denepanbHbIi IIEHTP HHPOPMAITMOHHO-00pPA30BaTEIBHBIX PECYPCOB. [ DNEKTPOHHBIN pecypc]: YueOHO-METOAMUYECKIE MaTepHAIIbI. —
Pexxum nocryma: wwwe.feior.edu.ru

4. KOHTPOJIb ! OIIEHKA PE3YJIbTATOB OCBOEHMS OBIIIEOBPA3OBATEJBbHOM JUCHUILJIAHBI

KoHTponb M olLieHKa pe3ylbTaToB OOYYEHMs OCYILECTBIISIETCS IpErojaBaTelieM B IPOLECCe IPOBEACHUS NPAKTUYECKUX 3aHATUH U
na0opaTOpHBIX pabOT, TECTHPOBAHMWSA, & TAKXKE BBITOJHEHHS OOYYAIONUMUCS WHIUBUAYAIbHBIX 33/JaHUM, MPOEKTOB, MCCIENOBAHUH. Pe3ynbTarhl
00y4YeHHS OTIPENENSIOT, 4YTO 00yUJaIONIMecs JOJDKHBI 3HATh, TOHUMATh U IEMOHCTPUPOBATH 110 3aBEPIICHUHN U3YICHUS TUCIUILTHHBI.

Hns popMupoBaHUs, KOHTPOJIS M OLUEHKH PE3YJIbTaTOB OCBOCHHUS YU4€OHOH AMCHMIUIMHBI UCIOJB3YETCS CUCTEMa OLEHOYHBIX MEPOIPHUATHH,
MPEJCTABIIAIONIAs COOON KOMIUIEKC y4eOHBIX MEPOIIPHUSTUH, COTIIACOBAHHBIX C pe3yJibTaTaMu 00ydeHus U chopMyIHpoBaHHbIX ¢ yaetoM @T'OC COO
(npeametHsble pe3ynbrarhl no aucuuiuinie) u I'OC CIIO.

Tunbl OlEeHOYHBIX

Ne | OK/TIK | Moapyas/Pazngen/Tema | PesyabraTt 00yueHus .
MeponpusiTHii
I | OcHoBHOE coep:kaHue
1 DopMyIHMpPOBATH
Pa3nea 1. OcHoBbI PMYJHP
0a3oBble MOHATHS U
CTPOEeHHs BelecTBa
3aKOHbI XUMHHU
1.1 |OK 01 Crpoenue aToMOB Cocraiars xumuueckue |1. Tect «Ctpoenne aToMoB

XUMHUYECKHX 3JIEMEHTOB |(HOPMYIIbI COEMHEHH B

COOTBETCTBHH CO

XUMHUYECKHX JIEMEHTOB U
Y IPUPOJA XUMUYECKOU
CBA3U

MIPUPOJIa XUMUYECKOHN CBA3U.

CTCIICHBIO OKUCJICHUA 2. 33,[[3.‘-11/1 Ha COCTaBJICHHUC

XUMHUYCCKUX 3JICMCHTOB,
HCXoasd N3 BAJICHTHOCTH U
SJICKTPOOTPULATCIIbHOCTHU

XUMHYECKHUX GOpMYIT
JIBYXaTOMHBIX COEUHEHUN
(okcu0B, CyNb(PHUIOB, TUIPHUIOB
U T.IL.).

3. 3amaHus Ha UCIIOJIb30BaHUE




OK/IIK

Monyas/Pa3nen/Tema

Pe3ysabTar 00yyeHus

THNbI OLEHOYHBIX
MeponpUusTHI

XAMUYECKOH CUMBOJIMKH U
Ha3BaHUU COEOUHEHUHN I10
HOMEHKJIATYpE MEKTyHApOIHOTO
COI03a TEOPETHUYCCKOM H
MPUKIATHON XUMUU U
TPUBHAIBHBIX HA3BAHUU JIJIS
COCTaBJICHUS XUMHYECKHUX
(hopMyIT IBYXaTOMHBIX
COCTMHCHUH (OKCHJIOB,
Cynb(GUI0B, THAPUAOB U T.I.) U
JIPYTUX HEOPTAaHUYECKUX
COEIUHEHHUH OTHEIBHBIX KJIaCCOB

1.2

OK 01
OK 02

[Iepuoanueckuii 3aK0H U
tabmuma J[.1.
Menneneena

XapakTepHu3oBaTh
XUMHUYECKHE HIEMEHTHI B
COOTBETCTBUH C UX
MOJIO)KEHHUEM B
MIEPUOIUYECKON CUCTEME
XUMHYECKHX 3JIEMEHTOB
JI.11. MenneneeBa

1. Tect «Mertammnueckue /
HEMETAJNIMYECKUE CBOMCTBA,
3JIEKTPOOTPULIATEEHOCTD U
CPOJICTBO K BJIEKTPOHY
XUMHYCSCKHUX 3JIEMEHTOB B
COOTBETCTBUE C UX AJIEKTPOHHBIM
CTPOEHUEM U MOJIOKEHUEM B
MIEPUOINYECKON CUCTEME
XUMHYECKUX d1eMeHTOoB ..
MeHnpenaeeBay.

2. IIpakTryeckue 3a1aHus Ha
YCTAHOBJICHUE CBSI3U MEXITY
CTPOEHUEM aTOMOB XMMHUYECKUX
3JIEMEHTOB M IEPUOANYECKUM




OK/IIK

Monyas/Pa3nen/Tema

Pe3ysabTar 00yyeHus

THNbI OLEHOYHBIX
MeponpUusTHI

H3MCHEHHEM CBOMCTB
XHMHYECKHUX IJIEMEHTOB M UX
COEJIUHEHHI B COOTBETCTBUH C
noJioxkeHuem lleproamyeckoit
CHCTEME.

3. [IpakTHKO-OpHUEHTUPOBAHHBIC
TEOPETUYECKUE 3a]aHUs HA
XapaKTEPU3ALUI0 XUMHYECKUX
9JIEMEHTOB: «MeTtamnyeckue /
HEMETaJNIMYSCKHE CBOMCTBA,
3JIEKTPOOTPULIATEIILHOCTD U
CPOJICTBO K 3JIEKTPOHY
XUMHYCSCKHUX 3JIEMEHTOB B
COOTBETCTBHUE C UX IEKTPOHHBIM
CTPOEHUEM M MOJIOKEHHEM B
IIEPUOIMUYECKON CHCTEME
XUMHYECKHUX DJIEMEHTOB

.. MenneneeBay

Paznea 2. Xumuueckue
peakuuun

XapaKkTepu3oBaTh TUIIBI
XHMHYECKHX peaKuuu

Konrtpoabsnas padora
«CTpoeHue BenecTsa u
XHMHYECKHe peaKkium»

2.1

OK 01
OK 04

THUIbl XUMHYECKUX
peakuui

CoCTaBJIsTh peakiuu
COCIMHEHUS, Pa3JIOKEHUS,
o0MeHa, 3aMeIlCHHS,
OKHUCJIUTEIHHO-
BOCCTaHOBUTEIILHBIE

1. 3amayun Ha cocTaBJICHUE
YPaBHEHUH PEAKIUM:

— COCIMHCHUS, 3aMCIICHHS,
pasnoxeHusi, 0OMeHa,

— OKHCJIUTEIIBHO-




OK/IIK

Monyas/Pa3nen/Tema

Pe3ysabTar 00yyeHus

THNbI OLEHOYHBIX
MeponpUusTHI

peaKIuu

BOCCTAaHOBUTEIBHBIX pEeaKLUi C
WCIIOJIb30BAHUEM METO/1a
ANEKTPOHHOTO OaiaHca.

2. 3a1aun Ha pacyeT Macchl
BeIeCTBa WM 00BhEMA

ra30B 110 U3BECTHOMY KOJIMUECTBY
BELIECTBA, Macce WIH 00BEMY
OJTHOTO M3 YJaCTBYIOIIUX B
pEaKIuu BEIIeCTB; PacU&ThI
Macchl (00bEMa, KoruecTBa
BEIIECTBA) MPOYKTOB PEAKIIUH,
€CJIM OJTHO U3 BEIIECTB UMEET
MIPUMECH

2.2

DNeKTpoNIUTHYECKast
JTACCOLIHALINS U HOHHBIA
oOmeH

CocTaBnsTh ypaBHEHUS
XUMHNYCCKUX peaKHI/II/I
HOHHOr0 oOMeHa ¢
y4acTueM
HeOPFaHI/I‘—IeCKI/IX BCIIIECTB

1. 3agaHns Ha COCTaBIICHUE
MOJICKYJISIPHBIX ¥ HOHHBIX
peaKuuii C y4acTUEM KHUCIIOT,
OCHOBAHHUI U COJICH,
YCTaHOBJICHUE U3MECHEHHSI
KHUCJIOTHOCTH CPEJIbI

2. JIaboparopHas pabota "Tursl
XUMUYECKHUX peakuui”

Pazpnen 3. Ctpoenue u
CBOMCTBA
HEOPraHUYeCKUX
BellecTB

HccaenosBarb crpoenue u
CBONCTBA
HEOPraHHu4eCKHuX
BelleCTB

Konrtpoabsnas padora
«CBOHCTBa HEOPraHUYECKUX
BeIeCTB)»




OK/IIK

Monyas/Pa3nen/Tema

Pe3ysabTar 00yyeHus

THNbI OLEHOYHBIX
MeponpUusTHI

3.1

OK 01
IK..3

Kinaccudukanms,
HOMEHKJIaTypa U
CTPOCHHE
HEOPraHMYECKUX
BEIIIECTB

Knaccudunmposats
HEOpraHUYEeCKue
BEIIECTBAa B COOTBETCTBUU
C UX CTPOEHUEM

1. Tect «HomeHnknarypa u
Ha3BaHHE HEOPTaHUYECKUX
BELIECTB UCXOJIS U3 UX
XUMHYECKON (HOpMYIIbI UITU
COCTABJICHHE XUMHYECKOU
(hopMyIIBI HCXOIS U3 Ha3BAHUS
BEILIECTBA 10 MEXAYHAPOAHOU
WJIY TPUBUAIBHOU
HOMEHKJIAType».

2. 3aauu Ha pacyeT MacCcoBOM
JIOTU (MaCChl) XUMHUECKOTO
JJeMeHTa (COeAMHEHUS) B
MOJIEKYJIe (CMecH).

3. [IpakTrueckue 3aganus 1Mo
KJ1acCu(pUKallii, HOMEHKJIAType U
XUMUYECKUM (PopMyiam
HEOPraHMYECKUX BEIIECTB
Pa3IUYHBIX KIIACCOB.

4. [pakTudeckue 3a1aHus Ha
onpeJieIeHue XUMHUYECKOM
AKTUBHOCTH BEIIECTB B
3aBUCHMOCTH BHUIa XUMHUECKON
CBSI3U ¥ THTIA KPUCTAIUTUYECKON
pereTku

3.2

OK 01
OK 02

Du3uKo-XxuUMHUUECKUE
CBOICTBa

YcranaBinuBaTh
3aBUCUMOCTH (PHU3HKO-

1. Tect «OcoberHOCTH
XHMHYECKUX CBOMCTB OKCHJIOB,




THNbI OLEHOYHBIX

Ne | OK/IIK | Moayas/Pa3znen/Tema Pe3ysabTar 00yyeHus .
MepoNpHUATHI
HEOPraHUYECKUX XUMHYECKHUX CBOMCTB KHCJIOT, OCHOBAaHHM, aM(pOTEPHBIX
BELICCTB HEOPraHUYECKUX BEILECTB [THIPOKCHIIOB U COJICH».
OT CTPOEHUS aTOMOB U 2. 3ajaHus Ha COCTaBJICHUE
MOJIEKYJI, @ TAKXKE TUIIA  |ypaBHEHUI XMMUYECKUX PEaKLUI
KPUCTaJUIMYECKOU C Y4acTUEM IPOCTHIX U CIOKHBIX
pelieTku HEOPraHUYECKUX BEIIECTB:
OKCHJIOB METAJIOB, HEMETAJLIOB U
aM(}OTEpHBIX HIEMEHTOB;
HEOPraHUYECKUX KUCIIOT,
OCHOBaHUHU U aM()OTEPHBIX
TUIPOKCUIOB, HEOPTaHUYECKUX
COJIEH, XapaKTEPU3YIOLINX UX
CBOMCTBA U CLIOCOOBI TIOJTYUYEHHUSI.
3. [IpakTHKO-OpHEHTUPOBAHHBIE
TEOPETUYECKHE 3a/IlaHus Ha
CBOMCTBA U ITOJIyYEHUE
HEOPraHWYECKUX BEILECTB
3.3 |OK 01 Nnentudukanus Hccnenosarts 1. IlpakTUKO-OpHUEHTHUPOBAHHBIE
OK 02 HEOPraHUYECKUX KAuECTBEHHBIE PEAKIIMM  [3aJaHMs 10 COCTABICHUIO
OK 04 BELIECTB HEOPraHMYECKUX BEIECTB |XMMUYECKUX PEAKLUH C y4acTUEM

HEOPTaHWYECKUX BEIIECTB,
WCIIOJIb3YEMBIX /ISl UX
HJIEHTU(DUKAITNH.
2.JIaboparopnas pabdora:
“Unentuduxanus
HEOPraHWYECKUX BEIIECTB’’




THNbI OLEHOYHBIX

Ne | OK/IIK | Moayas/Pa3znen/Tema Pe3ysabTar 00yyeHus .
MeponpusTHil
4 Pasnen 4. Crpoenue u |UccaenoBars crpoenue v | KonTposabHas padora
CBOliCTBa cBoiicTBa oprannveckux |«CTpoeHue u CBOiicTBa
OpraHnYyecKux BellecTB OpPraHn4yecKHX BellecTB)
BeleCTB
4.1 |OK 01 Knaccudukanms, KnaccudumupoBars 1. 3agaHus Ha cOCTaBIIEHUE
[IK...3.1 |cTpoeHue u OPraHMYECKHE BEUIECTBA B [HA3BAHUM OPraHUYECKUX
HOMEHKJIaTypa COOTBETCTBUH C UX COEAMHEHUI IO TPUBUAIILHOW WUJTH
OpPraHUYECKUX BEIIECTB |CTPOCHUEM MEXIyHApOIHOU
CHUCTEMATHUYECKON HOMEHKJIAType.
2. 3agaHus Ha COCTaBJICHUE
MOJHBIX ¥ COKPAILIEHHBIX
CTPYKTYPHBIX (hOpMYIT
OpraHUYECKUX BELIECTB
OTJIETIbHBIX KJIACCOB.
3. 3ajauM Ha onpezeneHue
npocreien GopmMyIibl
OpPTraHUYECKON MOJIEKYJIbI, UCXO/IsI
13 DJIEMEHTHOTO cocTana (B %)
4.2 |OK 01 CBolicTBa OpraHUYeCKuX | Y cTaHABINBATh 1. 3amanus Ha cocTaBIIEHUE
OK 02 COECIMHEHU I 3aBHCUMOCTh (PU3UKO- YPaBHEHNH XUMUYECKHUX PEAKLIUN
OK 04 XUMUYECKHUX CBOMCTB C y4aCTHEM OPraHUYECKUX
[K...3.2 OpPraHWYECKUX BEIECTB OT |BEIIECTB HA OCHOBAHUU UX

CTPOCHUA MOJICKYJI

COCTaBa M CTPOECHUSI.
2. 3aaHus Ha COCTaBJIICHUE
YpaBHEHUN XUMHUUYECKUX PEAKIUH,
WUTFOCTPUPYIOIMINX XUMHUECKHE




THNbI OLEHOYHBIX

Ne | OK/IIK | Moayas/Pa3znen/Tema Pe3ysabTar 00yyeHus .
MeponpusiTHii
CBOMCTBA C y4ETOM MEXaHU3MOB
IIPOTEKaHMs JAHHBIX peaKuil 1
IeHETUYECKOH CBA3U
OpPraHUYECKUX BELIECTB PA3HbBIX
KJIACCOB.
3. PacyerHsble 3a1auu 10
YPaBHEHUSIM PEAKIHUI C yuacTUEM
OpPraHMYECKUX BEIIECTB.
4. JIaboparopHas paboTa
“IIpeBpallieHUs1 OPraHMYECKUX
BELIECTB IIPX HATpEBaHUU"
4.3 |[OK 01 Wnentudukanus Hccnenosarsb 1 .IIpakTHKO-OPHUEHTUPOBAHHBIE
OK 02 OpPraHUYECKUX BEILECTB, [KAYECTBEHHBIE PEAKIIMA  |3aJaHUSI 110 COCTaBJICHUIO
OK 04 UX 3HAYCHUE U OpraHUYeCKUX XUMUYECKUX PEAKLUN C y4aCTUEM
[IK..3.1 |mpuMmeHEHHE B OBITOBOM |COCTMHEHUH OTACIBHBIX |OPTaHWMYECKUX BEIIECTB, B T.4.
3.2 Y TIPOU3BOJICTBEHHOMN KJIACCOB HCIOJIb3YEMBIX JJISl UX
JESATEIbHOCTH YEJI0BEKA UIACHTUPUKAIUHU B OBITY U
MIPOMBIIIIJIEHHOCTH.
2.JIaGopatopHas pabora:
“Unentuduxaruisi opraHn4ecKux
COEIMHEHUI OTAEIBHBIX KJIaccoB”
5 Pazgean S. XapakTepu3oBaTth
Kunernueckue u BJIHMSAHHE PA3JINYHBIX
TepMOAMHAMHMYECKHe |(paKTOpPOB Ha
3aKOHOMEPHOCTH PaBHOBecHe M CKOPOCTh

MNPOTEKAHUSA

XUMHYECCKHUX pealcum?i




THNbI OLEHOYHBIX

Ne | OK/IIK | Moayas/Pa3znen/Tema Pe3ysabTar 00yyeHus .
MeponpusiTHii
XHUMHYECKHX peaKkuuid
5 |OK 01 CkopocTh XMMHUYECKUX | XapaKTepu30BaTh [IpakTHKO-OpUEHTUPOBAHHBIE
OK 02 peakuuil. XMMHUYECKOE |BJIMSHUE KOHLUEHTPAlMU  |TEOPETUYECKUE 3a1aHMs Ha
[IK...3.1 |paBHOBecwHe pearupyromux BemecTB U |aHanu3 (GakTOpPOB, BIHSIONIUX HA
TEMIEPATYpPbl HA CKOPOCTh |U3MEHEHUE CKOPOCTH XUMHUECKON
XUMHUYECKHX PeaKIuii peakuuu. Ilpaktuko-
XapakTepu3oBaTh OpPUEHTUPOBAHHbIC 3a/IaHUS HA
BIIUSTHUE U3MEHEHUS IIpUMEHEeHNe puHIumna Jle-
KOHLEHTpauuu BemecTs, |lllaTenbe 11 HaX0XACHUS
peaxkuuu cpeasl u HaIIPaBJICHUS CMEIIECHUS
TEMIEpaTypbl Ha paBHOBECHS] XUMUYECKON peaKIuu
CMEIlIEHNE XUMHUYECKOTO |M aHalu3 (DaKTOPOB, BIMSIOIINX
paBHOBECHS Ha CMEIlIEHUEe XUMUYECKOTO
paBHOBECHS
6 HccnenoBarp
Paszen 6. PacTsophr HCTHHHBIEPACTBOPBI €
3a/laHHbIMH
XapaKTepUCTHKAMH
6.1 |OK 01 ITonsatue o pactBopax  |Pasnuuars nCcTHHHBIE 1. 3aaun Ha MPUTOTOBIIEHUE
OK 02 pacTBOpbI pacTBOpPOB.
K 2.2 2. IIpakTHKO-OpUEHTUPOBAHHbIE

PaCUCTHBIC 3aJaH1 HA
AUCIICPCHBIC CUCTEMBI,




THNbI OLEHOYHBIX

Ne | OK/IIK | Moayas/Pa3znen/Tema Pe3ysabTar 00yyeHus .
MeponpusTHil
UCIIOJIb3yeMbIe B OBITOBOM U
MIPOU3BOJICTBEHHON JEATEILHOCTH
YelioBeKa
6.2 |OK 01 Uccnenosanue coiictB |Hccnenosars pusuko- JlaGopaTopHas pabora
OK 04 pacTBOpPOB XUMUYECKHUE CBOKCTBA “IIpuroToBieHU€e pacTBOPOB”

HCTHUHHBIX PaCTBOPOB




