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1. OBIIASL XAPAKTEPUCTHUKA PABOYEH TIPOTPAMMBI YYEBHOM
JAUCHUITIINHBI «OllB.09 Xumus»

1.1 MecTo AUCHMILINHBI B CTPYKTYpPe OCHOBHOI1 00pa30BaTe/IbHOI MPOrpaMMBbl:

OO6meoOpa3oBaTesibHasgs ~ AUCHUIUIMHA  «XUMHs»  SBIsIeTcs  00s3aTelbHOW  4YacThIO
obmreo0OpazoBarenpHOro mukia odpasosatenbHoi mporpammbl CIIO B cootBercTBun ¢ ®I'OC 1o
crenuanbHocTH 38.02.06 duHaHChI

1.2 Leab 1 muiaHupyemble pe3yJbTATbl 0CBOEHUS JUCUMIIIIUHbI:

1.2.1. Heau JUCUMIIAHBI

CogepxaHuie MPOrpaMMbI 00IIe00pa30BATENBHON JAUCHUIUIMHBI « XUMHS» HAIpaBIeHO Ha
JOCTHKEHUE CIEAYIOLUX Leel

- (hopMupoBaHHE y CTYJCHTOB INPEJICTABICHUS O XUMHUYECKOH COCTaBJISIOIICH €CTECTBEHHO-
Haquoﬁ KapTUHBI MHpa KaK OCHOBBI IIPUHATHUSA peHIeHI/Iﬁ B JKM3HCHHBIX W IHPOU3BOACTBCHHBIX
CHUTYAIHsIX, OTBETCTBEHHOT'O TIOBE/ICHUS B IIPUPOJIHOM Cpeie.

- C(bOpMI/IpOBaTB IIOHUMAaHHUCEC SaKOHOMCpHOCTeﬁ MMPOTCKAHUA XUMHUYCCKUX ITPOLECCOB U SIBJICHUN
B OKpYJKalollel cpeze, IEJIOCTHOW HAyYHOW KapTHUHBI MHPA, B3aMMOCBSI3UM M B3aMMO3aBUCHMOCTH
CCTCCTBCHHBIX HAYK;

- Pa3BUTh YMEHUS COCTABJISITh (POPMYIIBI HEOPTaHHUYECKUX U OPTAaHMYECKUX BEIICCTB, YPABHCHHS
XUMHYECKHX PpEaKIuid, OOBACHATh HMX CMBICT, HWHTEPIPETHPOBATH pPE3YyJIbTaThl XUMHUYECKUX
IKCIIEPUMEHTOB,

- Cq)OpMHpOBaTI) HaBbIKM IIPOBCACHUA HpOCTGfIIHHX XUMHUYCCKHUX OKCIICPUMCHTAJIBHBIX
UCCIICIOBAHHI C COOJIIOJCHUEM MpPaBUiI 0€30IaCHOTO OOpAaICHUs C BEUIECTBAMHU U J1a0OpaTOPHBIM
000pyI0BaHUEM;

- pa3BUTh YMEHHUS HCIOJIB30BaTh WH(POPMAIMIO XUMHUYECKOTO XapakTepa W3 pa3iIuyHbIX
HCTOYHHUKOB,

- copMUpPOBaTH YMEHUSI MPOTHO3UPOBATH MOCIEICTBUS CBOEH NEATETHHOCTH U XUMUYECKUX
IPUPOJIHBIX, OBITOBBIX U TPOU3BOJICTBEHHBIX MPOLIECCOB;

- copMUPOBATH MOHUMAHUE 3HAYUMOCTH TOCTHKEHUI XMMUUYECKON HAYKH U TEXHOJOTHM AJst
Pa3BHUTHSI COIMAILHOM U TPOU3BOJICTBEHHOM chep.

1.2.2 Ilnanupyemble pe3yJbTaTbl OCBOCHHUS 0011e00pa30BaTeJbHON JUCUMILIMHBI B
coorBercTBHH ¢ PI'OC CIIO n Ha ocHoBe PT'OC COO

B pamkax mporpamMmbl JAUCHUIUIMHBI OOYYArOIMIMMHCS OCBAWBAIOTCS JUCIHUILIMHAPHBIE
pe3yibpTaThl  0a30BOTO YpPOBHS B cooTBeTcTBHM ¢ TpeboBanusmu DPI'OC cpennero o06miero
obOpazoBanus. Ocoboe 3HaueHWE IUCIUIUIMHA HMeeT Npu (OPMUPOBAHUU M PA3BUTHUU OOIIUX

KOMIIETECHITUI.



PesynbraThl ocBoeHus 001ieoopazoBaTesibHON JUCHUIUIMHBI B cO0TBeTCTBUU ¢ DI'OC CIIO 1 Ha ocaoBe ®I'OC COO

Kon u [Inanupyemble pe3yabTaThl OCBOCHHS THCIUTUIMHBI

HaWMEHOBAaHHUE

bop MHPYCEMBIX Oo6mue JuciurimHapHbie

KOMITETCHIIU I

OK 01. B ygactu Tpy10BOrO BOCIIUTAHUSA: - BJIAJETh CHCTEMOM XMMHUYECKHX 3HAHUM, KOTOpas  BKJIIOYACT:
Bri6upath - TOTOBHOCTh K TpYyAy, OCO3HAHHE LIEHHOCTH | OCHOBOIMOJAralolue MOHATHS (XUMUYECKHI AJIEMEHT, aTOM, JJIEKTpOHHAas
CIOCOOBI MacTepcTBa, TPYI0JII00HE; o0oyouka aToma, s-, p-, d-3JI€KTpOHHBIE OpOUTAIM aTOMOB, HOH, MOJIEKYyJa,
pellleHus 3aJa4 | - TOTOBHOCTh K  aKTUBHOM  JIEITEIbHOCTH | BAJIGHTHOCTb, AJIEKTPOOTPUILIATEIBHOCTh, CTENEHb OKHUCICHUS, XMUMHYECKas
npoecCHoHal | TEXHOJIOTHYECKON M COIMAIBHON HAIPaBICHHOCTH, | CBS3b, MOJb, MOJSpPHAs Macca, MOJSIPHBIA OOBEM, YIJIEPOJHBIA CKEIIET,
BHOM CHOCOOHOCTh ~MHHUIIMUPOBATh, IUIAHUPOBATh U | GYHKIMOHATIbHAS TPYIINA, paguKkai, U30MEepHs, U30Mepbl, TOMOJIOTUYECKUIl
NESATETLHOCTH | CAMOCTOSITEIIHHO BBITIOJIHATH TAKYIO JAEATEIBHOCTD; | Psill, TOMOJIOTH, YTIEBOAOPO/bI, KUCIOPOI- U a30TCOIEp)KAIIUE COCTUHECHHUS,
OPUMEHUTEIBH | - UHTEpeC K pa3IMYHBIM cepam | OMOJIOTMYECKH aKTUBHbBIE BellecTBa (YIJIEBOABI, JKUPBI, OEIKH), MOHOMED,
0 K pa3sIu4HbIM | TPO(heCcCHOHABHOM JIeATEIIEHOCTH, MOJMUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJIAPHBIE  COCIUHEHHS,
KOHTEKCTam Osnanenue YHUBEPCATbHBIMU y4eOHBIMU | KPUCTAJUIMYECKAsl PELIETKA, TUIBI XUMHUYECKUX peakluidl (OKHCIUTEIbHO-

MO03HABATEIbHBIMU JCHCTBUSIMHU:

a) 6a30BbI€ JJOTMYECKHE JeHCTBUS:

- CaMOCTOSITEIIEHO ¢dbopMyMpoBaTh u
aKTyaJU3UpoOBaTh IMPOOJIEMy, paccMaTpUBaTh e
BCECTOPOHHE;

- yCTaHaBIMBATh CYIIECTBEHHBIH NPHU3HAK WM
OCHOBAHHUS JUISI CPAaBHEHHS, KIACCH(PHUKAIMUA H
0000IICHMS;

- ONpeAensaTh MeIH JeSTeIbHOCTH,
napameTphl ¥ KPUTEPHH UX JTOCTHKEHHS;
- BBIIBIIATH 3aKOHOMEPHOCTH W TPOTHBOPEUHS B
paccMaTpruBaeMBbIX SIBICHHSX;

- BHOCHUTBH KOPPEKTHUBEHI B JICATEIBHOCTD, OIICHIUBATH
COOTBETCTBHE pE3yJIbTATOB IIeNsIM, OLIEHUBATh
PHICKH TTOCIIEICTBUH NI TETLHOCTH;

- pa3BUBaTh KPEATUBHOE MBIIIICHUE TPH PEIICHHN
KU3HEHHBIX TIPOOIEM

0) 6a30BbIE UCCIIEIOBATENBCKUE ICHCTBUS:

3aaaBaTb

BOCCTAHOBUTEINIBHBIC, K30-U DHJIOTEPMHUUYECKHE, PEAKIIMd HOHHOTO OOMeHa),
pacTBOP, JIEKTPOIUTHI, HEXJIEKTPOIUTHI, DJIEKTPOJIUTHYECKAS JUCCOLUALN,
OKHCJIUTENb, BOCCTAHOBUTEIb, CKOPOCTh XMMUYECKON PEaKIMU, XUMHUYECKOE
paBHOBeCHE), TEOPHMM M 3aKOHBl (TEOpPUS XUMHUYECKOTO CTPOEHUS
oprannueckux BemectB A.M. bytnepoBa, Teopust 3I€KTPOIUTHUECKOMN
aucconuanuu, nepuogudeckui 3akod .M. MenneneeBa, 3aKOH COXpaHEHUs
Macchl), 3aKOHOMEPHOCTH, CUMBOJINYECKUHN SI3BIK XHUMHH, (PAKTOJIOTUYECKUE
CBEJIEHHUS O CBOMCTBAaX, COCTaBe, MOJyUYEHUH U OE30M1aCHOM HCIIOJIb30BAaHUH
BAKHEHIINX HEOPraHWYECKUX U OpraHu4YecKuX BEIIeCTB B OBITY U
MIPAKTUYECKON IEATEIbHOCTH YEII0BEKA,

- yYMEThb BBIABIIATH XapakKTEpPHbIE IPU3HAKK M B3aWMOCBS3b H3YYEHHBIX
MOHATUM, IPUMEHATH COOTBETCTBYIOLIUE ITOHATUSA [IPU OIIMCAHUU CTPOEHUS U
CBOMCTB HEOPraHMYECKUX M OPraHMYECKUX BEIIECTB M MX IPEBPALICHUM;

BBIABJIATH  B3aUMOCBSI3b  XUMHUYECKMX  3HAHUW C  TOHATUSAMU U
IpEACTABICHUAMU APYTHUX €CTCCTBCHHOHAYYHBIX MMPCIMETOB,

- yMETh WCHOJIb30BaTb HAWUMEHOBAHUS  XUMHUYECKHUX  COCIMHEHUH
MEXKIYHAPOJHOTO COK3a TEOPETUYECKOM W MPUKIAJHOM XUMHU U

TPUBHUAJIBHBIC HA3BAHU A Ba)KHEUIIINX BEIIECTB (E)TI/IJ'ICH, AllCTUJICH, ITIMICPUH,




- BJIQ/IETh HAaBBIKAaMH y4eOHO-HCCIIEeI0BATEIbCKON U
MIPOEKTHOM NIEATENbHOCTH, HAaBBIKAMHU Pa3peIICHUS
npo0em;

- BBIIBIISATh TNPUYMHHO-CIICACTBEHHBIC CBSI3H U
aKTyaJlu3upoBaTh 3a7auy, BbIIBUTATh TUIIOTE3Y €€
perieHus, HAXO/UTh apryMEHTBI Uit
JI0Ka3aTeNIbCTBA CBOMX YTBEPXACHUN, 3a7aBaTh
napaMeTpbl U KPUTEPUHN PEIICHUS;

- aHAJIM3UPOBATh IMOJIYYEHHBIE B XOJI€ PEIICHUS
3aauu pe3yNbTaThl, KPUTHYECKH OLEHUBATH HX
JIOCTOBEPHOCTh, MPOTHO3UPOBATh H3MEHEHHE B
HOBBIX yCJIOBHSX;

- YMETh NEPEHOCUTHh 3HAHUS B MO3HABATEIbHYIO U
MPAKTUYECKYIO 00JIACTH KU3HEACATEIIbHOCTH;

- yMeTb HWHTErpUPOBaTh 3HAHUS M3 Pa3HbBIX
MPEIMETHBIX 00IacTel;

- BBABUTaTh  HOBBIE  HJICH,
OpPUTHMHAIILHBIC TIOJXO/IbI U PEIICHUS;
- CIOCOOHOCTB MX UCIIOJIb30BaHUS B
IT0O3HABATEJIBHONW U COLUAIBHON IPAKTUKE

npeajiaraTtb

¢denon, Qopmanbaerus, yKCycHas KHCIOTa, TJUIMH, YrapHbI ras,
erIeKHCJIBIfI ra3, aMMHaK, raimcHas U3BCCTb, HCralcHas HM3BCCTb, ITUTHCBAA
colla U APYTUX), COCTaBIATh (POPMYJbI HEOPraHMUYECKUX U OPraHUYECKUX
BEIIECTB, YPAaBHEHUS XUMHUYECKUX pPEAKIUH, OOBACHATH HX CMBICT,
MOATBEPKIaTh XapakTepHbIe XUMHYECKHE CBOIiCTBa BEIICCTB
COOTBCTCTBYIOIIMMU SKCIICPUMCHTAMU W 3allMCAMU ypaBHeHI/Iﬁ XUMHUYCCKUX
peaKInii;

- YMCTb YCTaHaBJIMBATb MNPUHAMJICKHOCTb H3YYCHHBIX HCOPTaHUYCCKUX H
OpPraHMYECKUX BEIIECTB K OMPEJEICHHBIM KJlaccaM U TpyIIaM COeIMHEHUH,
XapaKTCpPU3oBaTb HUX COCTaB H Ba)KHeUIIIe CBOﬁCTBa; OIpPCACIIATL BHUbL
XUMHYECKHUX CBs3eH (KOBaJeHTHAas, MOHHAs, METajlInyecKasi, BOJIOPOJHAs),
THUIIbI KPUCTAJUIMYCCKUX PCIICTOK BCHICCTB, KJIaCCI/I(l)I/IIlI/IpOBaTI) XUMHUYCCKHUEC
peakuuu;

- copMupoBaTh TPEICTABICHUS: O XHUMHYECKOM  COCTaBISIOIICH
€CTECTBEHHOHAYYHOW KapTHUHBI MHpa, POJM XUMHUU B TO3HAHUU SIBICHUM
npupoasl, B (HOPMUPOBAHMM MBIIUICHHS W KYJIBTYPbl JIMYHOCTH, €€
(GyHKIIMOHATBHONM TPaMOTHOCTH, HEOOXOUMOM JUIS pPelIeHUs] MPaKTUUECKUX
3a/1a4 ¥ IKOJOTHYECKA OOOCHOBAHHOTO OTHOIIECHUSI K CBOEMY 3I0POBBIO U
MIPUPOIHOM CPEJIE;

- YMEeThb IpPOBOAMTH pacueThl MO XMUMHUYECKUM (opMmyiamM U ypaBHEHHUSIM
XUMHYECKUX  pEaKIuid ¢  HCIONb30BaHWEM  (U3MYECKUX  BEJIHYMH,
XapaKTEPU3YIOMIUX BEIIECTBA ¢ KOJIMYECTBEHHOW CTOPOHBI: MAacChl, 00beMa
(HOpMallbHBIE YCIIOBHUSI) Ta30B, KOJIWYECTBA BEIIECTBA; HCIOIb30BATh
CUCTCMHBIC XWUMHWYCCKUC 3HAHUA U MPUHATUA pGHIGHI/Iﬁ B KOHKPETHBIX
YKU3HEHHBIX CUTYAIUSIX, CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHUEM

OK 02.
Hcnons3oBats
COBpPEMEHHBIE
CpeacTBa
MOMCKa,
aHanmm3a u
UHTEpIIpeTaluu
UHPOpPMALIUU U
MH(pOpPMallMOHH

B 0065acTH IeHHOCTH Hay4YHOTO MO3HAHUS:

- c(OpMHPOBAHHOCTD MHUPOBO33PEHHUS,
COOTBETCTBYIOILIETO ~ COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAyKM U OOLIECTBEHHOW IPaKTHKH,
OCHOBAHHOTO Ha aore KyJbTYD,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOErO MecTa B
MOJIUKYJIBTYPHOM MUDE;

- YMETb IJIAHUPOBATH U BBIIIOJIHATH XUMUYECKHUI SKCIEPUMEHT (ITpEeBPaLLICHHS
OpPraHMYECKUX BEUIECTB IIPU HArPEBAHUH, MOJTYUYEHHUE ITUIIEHA U U3YUYEHHE €TO
CBOMCTB, KaueCTBEHHbIE PEAKIMM Ha albJerujbl, Kpaxmal, YKCYCHYIO
KHUCJIOTY; JeHaTypalus OEJIKOB NMPH HarpeBaHHUM, IIBETHBIE PEAKIMU OENKOB;
MIPOBOAUTH PEAKIIUN HOHHOT'O OOMEHa, OMPEIENIATh CPEy BOJHBIX PACTBOPOB,
KayecTBEHHbIE pEeakUuu Ha Cyibdar-, KapOOHAT- M XJIOPHUI-aHUOHBI, Ha
KaTMOH aMMOHUS; PEIIATh SKCIEPUMEHTANIBHBIE 3a7ja4t 110 TemaMm '"Metabr"
u "Hemeramnsl") B COOTBETCTBUHU C NMpaBHJIAMH TEXHUKH O€30MaCHOCTH MPH
o0pallleHnH ¢ BElIeCTBaMH U JIAOOPATOPHBIM 000PY/I0BAHNUEM; IIPECTABIIATh




bI€ TEXHOJIOTHH
I ¢
BBIMIOJTHEHUS
3a1a4
npodeccuoHal
bHOU
JESTeIbHOCTH

- COBEpUICHCTBOBAHUE SI3BIKOBOM U YUTATEIIbCKOM
KYJIbTYpPbl KaK CpEICTBa B3aMMOJCUCTBHS MEXKIY
JIIOZIbMHU U IIO3HAHUS MUPA;

- OCO3HAHHME LIEHHOCTM HAYYHOW JESITEIbHOCTH,

FOTOBHOCTb  OCYWIECTBJIATH  MPOEKTHYIO U
HCCIIEI0BATEIBCKY IO JIeATEIIbLHOCTh
WHJIUBHUYaJIbHO U B IPYIIIIE;

Osnagenue YHUBEPCaJIbHBIMU y4eOHBIMU

M03HABATEIbHBIMHU JICHCTBUSIMH:

B) paboTa ¢ nHpOpMAaIIHECH:

- BJIQJICTh HABBIKAMHU IMOJYYCHUS WHPOPMAIMU W3
HUCTOYHUKOB pa3HbIX THIIOB, CaMOCTOATECIIBHO
OCYIIECTBIIAThH MMOKCK, aHAIN3, CHCTEMATH3ALUI0 U
MHTEPIPETANIO HHPOPMALNY PA3TUYHBIX BUIOB H
bopM npeicTaBICHNUS;

- CO3/1aBaTh TEKCTHl B Pa3IMYHBIX (opmaTax c
y4eTOM Ha3HaueHHs WHGOPMAIMK | IIEJIECBOM
ayJIMTOPUH, BBIOUpAs ONTHMAIBHYIO  (popMy
MIPEJICTABIICHUS U BU3yaJIM3alliu;

- OLICHHUBATH JOCTOBCPHOCTD, JICTUTUMHOCTH
uHpOpMaAIlMK, €€ COOTBETCTBUE MPABOBBIM H
MOpPaJIbHO-3THYECKUM HOpMaM;

- HCIOJB30BaTh CpPEACTBA HMH(DOPMAIMOHHBIX U
KOMMYHHKAIIUOHHBIX TEXHOJIOTUH B pEIICHUN

KOTHUTHBHBIX, KOMMYHUKATHUBHBIX u
OpPraHM3aIMOHHBIX  337a4 €  COOJIOJCHHEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKU 0€30MacHOCTH,
TUTHCHBI, pPECypcocOepexeHusi, TPABOBBIX U
TUYECKHX  HOPM, HOpPM  HH(POPMAIMOHHON
0€30IMacHOCTH;

- BJIAZICTh HaBbIKAMU PACIIO3HABAHUSA U 3aLUThI
nHpopmanuu, THPOPMAIIMOHHOM 0e30acHOCTH
JUYHOCTH;

pe3yNbTaThl XMMHYECKOTO OHKCIEpUMEHTa B (opMe 3amuch ypaBHEHUN
COOTBETCTBYIOIUX PeaKIuid U (HOpMyITUpOBaTH BHIBOJBI HAa OCHOBE 3THUX
pe3yabTaTOB;

- YMETh aHAJTM3UPOBATh XUMHUYECKYIO0 HH(POPMALINIO, TIOTYYaEMYI0 U3 Pa3HbIX
HCTOYHUKOB (CpeAcTB MaccoBoil nHpopmanuu, cetb IHTEepHET U Apyrue);

- BJIaJIe€Th OCHOBHBIMU METOAMH HAYYHOT'O TIO3HAHUS BEIIECTB M XUMUUECKUX
sBJIeHUH (HaOII0eHNEe, U3MEPEHHE, IKCIIEPUMEHT, MOJICIIUPOBAHHE);

- YyMETb MpPOBOJAUTH pacueThl MO XMMHUYECKHM (opMyliaM M ypaBHEHHIM
XUMHYECKUX  pEeakuuid ¢  HCIONb30BaHHEM  (U3MYECKUX  BEJIHYHH,
XapaKTEepU3YIOLINX BEIIECTBA C KOJIMYECTBEHHOM CTOPOHBI: Macchl, 00beMa
(HOpMallbHBIE YCIIOBHUSI) Ta30B, KOJIMYECTBA BEIIECTBA; HCIOIb30BATh
CUCTEMHbIE XMMMUYECKHUE 3HaHMs JJIs MPHUHATHUS PELIEHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYAlUX, CBSI3aHHBIX C BEIIECTBAMHU U UX IPUMEHEHUEM




OK 04. - TOTOBHOCTb K CaMOPA3BUTHIO, | - YMETh IUIAHUPOBATh U BBIITOJHATh XUMUYECKUN SKCIIEPUMEHT (IIPEBpalLCHHS
D¢ dexTuBHO CaMOCTOSITEJIbHOCTH U CaMOOIPEEIIEHHUIO; OpPraHMYECKUX BELIECTB IIPU HArPEBaHUU, MIOJIYUEHHUE ITUIIEHA U U3YUYEHHE €TO
B3aMMOJCHCTBO | -OBJIAZICHUE HaBbIKaMU y4eOHO- | CBOMCTB, KayeCTBEHHbIC pEaKIUM Ha aJbJErHJbl, Kpaxmaj, YKCYCHYIO
BaTh U WCCIIEIOBATENBCKOM, TMPOEKTHOM M COLMAIBHON | KUCIIOTY; JeHATypauusi OElKOB MpHU HAarpeBaHWH, LIBETHBIC peaKluu OEIKOB;
paboTaTh B JESTEIIBHOCTH; IIPOBOJIUTH PEAKIIMM HOHHOT'O 0OMEHA, ONpeIeNATh CPely BOAHBIX paCTBOPOB,
KouiekTuBe 1 | OBiazeHue YHHUBEpCAJIbHBIMHU | KAYECTBEHHBIE PEaKIUU Ha Cyib(ar-, KapOOHAT- M XJIOPHUI-aHUOHBI, Ha
KOMaHze KOMMYHHMKAaTUBHBIMH JEHCTBUSIMMU: KAaTHOH aMMOHHUS; peIIaTh SKCIIEPUMEHTaIbHbIE 3a1a4H 110 TeMaM "MeTauisl"

0) coBMeCTHas JESTEIbHOCTD: n "Hemeramibl") B COOTBETCTBUU C MPAaBUIaMH TEXHUKU O€30IaCHOCTH MpU

- IIOHMMaTb W MCIOJB30BaThb IPEUMYIIECTBA | OOpAIEHUH C BEIECTBAMU U JaOOPAaTOPHBIM 000PYAOBaHUEM; NPEACTABIATh

KOMAaHTHOW ¥ MHIAWBHyaTbHOIN paboThI; pe3yabTaThl XMMHYECKOTO SKCIIepHUMEHTa B (opMe 3amucH ypaBHEHUH

- IpPUHUMATh LEJIM COBMECTHOH JEsATEIbHOCTH, | COOTBETCTBYIOIIMX peakuUuil U (OpMyIMpOBATh BBIBOABI Ha OCHOBE 3THX

OpPraHMU30BbIBATh U KOOPAMHUPOBATH JAECUCTBUS IO | pe3yIbTaTOB

€€ JOCTM)KCHMIO: COCTaBJIATh IUIAH JEHCTBHIA,

pacnpenenarb pojid ¢ y4eTOM MHEHUHN y4aCTHUKOB

00CyX/1aTh pe3yJIbTaTbl COBMECTHOM paldoThI;

- KOOPAMHUPOBAaTb U BBHIIOJHATH pPadOTy B

YCIIOBUSAX pealIbHOTO, BHUPTYaJIbHOTO u

KOMOWHUPOBAaHHOTO B3aUMOJICHCTBUS;

- OCYUIECTBIISITb TO3UTHBHOE CTPaTErM4YecKoe

MOBE/ICHUE B PA3JIMYHBIX CUTYalUsX, MPOSBIATH

TBOPYECTBO U BOOOpakeHUE, ObITh MHUIIUATHBHBIM

OBynaneHue yHUBEPCAIbHBIMU  PErYJISTUBHBIMU

JNEUCTBUAMMU:

I') IPUHSATHE CE0s U APYTUX JTIOJEH:

- IPUHUMATh MOTHUBBI U apTyMEHTHI APYTUX JIOAEH

P aHAJIN3€ Pe3yJIbTaTOB JAESITENbHOCTH;

- IpU3HaBaTh CBOE IIPABO U NPABO APYTUX JIOACH Ha

OIMOKM;

- pa3BUBaTh CIIOCOOHOCTh OHUMATh MUD C

MO3UIUH IPYTOr0 YEIOBEKa;
OK 07. B 00act 3K010ru4eckoro BOCIUTAHUS: - copMmupoBaTh NpPEACTABICHUSA: O XHMMUYECKOH  COCTaBIISIOLICH
CopeiicTBoBath | - C(HOPMHUPOBAHHOCTh SKOJIOTMUECKON KYJIbTYpbl, | €CTECTBEHHOHAYYHON KapTHHBI MHUpPA, POJU XMMHUHU B TO3HAHWUU SIBICHUHN
COXPAHEHHUIO MOHMMAaHHE BIIMSHUS COLIMAIBbHO-3KOHOMUYECKUX | MPUPOAbI, B (OPMHUPOBAHUH MBIIUIEHUS M KYyJbTYphl JIMYHOCTH, €€

OKpYXKaroIein

MPOLIECCOB  HAa  COCTOSIHME  NPUPOJHOM U

(yHKIMOHATBHOW IPaMOTHOCTH, HEOOXOIUMOM Ui pelIeHus] MPaKTUYECKUX




cpebl, COIIMAIIBHOW  CpEeIbl, OCO3HaHWE TIJIO0ATBHOTO | 337a9 U AKOJOTUYECKH OOOCHOBAHHOT'O OTHOIICHHS K CBOEMY 30POBBIO M
pecypcocOepex | XxapakTepa dKOJIOTHUECKUX MPodIIem; MIPUPOIHOM CPEJE;

CHHUIO, - IUIAHUPOBAaHWE M OCYIICCTBJICHHE JEHCTBHA B | - YMETh COONIIOAATh MpaBUjIa SKOJOTHUYECKH IIEIeCO00pa3HOro MOBEACHUS B
MIPUMEHSTH OKpYXKarollel cpeae Ha OCHOBE 3HAHUS IeNel | OBITY M TPYJOBOW NEATEILHOCTH B IIENISAX COXPAaHEHUS CBOETO 370POBBS U
3HaHMA 00 YCTOMYMBOTO Pa3BUTHUA YEJIOBEUECTBA; OKpYKalolllell MPUPOJHONM Cpelibl; YYUTHIBATH OMACHOCTh BO3JCUCTBUS Ha
W3MEHCHHUH AKTUBHOE HEMPUATUE JECUCTBUI, TPUHOCAIINX BPEJl | ’KUBBIE OPraHU3Mbl ONPEAECIEHHBIX BEMIECTB, MMOHUMAsi CMBICH MOKa3aTess
KJIMMaTa, OKpYKalollleil cpeje; MpeeIbHON IOMYCTUMOW KOHIEHTPALIMKU

MIPUHLIUIIBI - yYMEHHE TMPOTHO3UPOBATH HEOIATOMPHUSATHBIC

OEpEIKITUBOTO SKOJIOTHYECKUE TOCIEACTBUSl TPEATPUHUMAECMBIX

IIPOU3BOJCTBA, | ACWCTBUH, IPEIOTBpAIIATh UX;

3 pexTUBHO - pacuMpeHue OITbITa JIeSITEIILHOCTH

JICUCTBOBATh B | DKOJIOTMYECKON HAIPABJICHHOCTH;

Ype3BbIYAMHBIX | - OBJIAJCHUE HABBIKAMHU y4€0HO-UCCIEN0BATEIBCKOM,

CUTYyaIUsxX MPOCKTHOM U COIMATBHOM JeSITEIbHOCTH;

IIK! ...

! TIK ykasbiBarotcs B cooterctBru ¢ ®TOC CIIO peanusyemoii npodeccuu / cenuatbHOCTH




2. CTPYKTYPA U COJAEP)KAHUE YUYEBHOM JUCIHUILIMHBI

2.1. O0BbeM IUCIUTUIMHBI U BUJIBI Y4€OHOM paboThI

Buj yuebHoi paboTh O0Bem B yacax
O06BemM 00pa3oBaTeILHON TPOrPAMMBI TUCITUTIIUHBI 69

O06BeM paboThl 00YUAIONMIUXCS BO B3AMMOJICHCTBHH C MPENoAaBaTeIeM 69

B TOM YHCJIE:

TEOPETHYECKOE 00yUeHUE 30
MIPAKTUYECKUE 3aHATUS 21
J1a00paTOPHBIE 3aHITHS 10

[TpodeccronanbHO-OpUEHTHPOBAHHOE COJIEpKaHUE (CoaepIKaHue

6
MIPUKJIAHOTO MOIYJIs)

B TOM YHCJIC:

TEOpEeTHYECKOe 00yUeHHE 2

o

IPAKTUYICCKUC 3aHATHA

[TpomesxyTouHnas arrectanus B hopme audpepeHIMpoBaHHOTO 3a4eTa 2




2.2. TemaTu4yeCcKMi MJIAH M COAEPKAHUE TN CIIUTIIHHBI

HaumenoBanue Copepxanue yaeOHOro Marepraiia (OCHOBHOE U POGECCHOHATBLHO-OPUEHTUPOBAHHOE), OBLeM HaCOB dopmMupyembie
pa3/ieyioB U TEM 71a00paTOPHBIC U IPAKTUYCCKUEC 3aHATHUS, TPUKIATHOU MOIYJIb KOMIIETCHIIUH
1 2 3 4
Pazgen 1. OcHOBBI CTpOECHUS BEIECTBA 6
Tema 1.1. Coneprkanue ydeOHOro MaTepuasa 4 OK 01
Crtpoenne atomoB | CoBpeMeHHasi MOJelb CTpoeHUus aroma. CHMBOJIMYECKUN S3bIK XUMHU. XUMHUUYECKHUU DJIEMEHT.
XUMUYECKHUX OnekTpoHHas KoH(uryparus aroma. Kiaccudukanus XUMUYECKUX 3JIEMEHTOB (S-, p-, d-2JIeMEHTHI).
9JIEMEHTOB U BanenTHbie  3JIEKTPOHBI. BanentHOCTS. DJIEKTpOHHAs  NpUpoJa  XUMHUYECKOM  CBS3H.
pupoa DIEeKTPOOTPULIATEILHOCTh. BHIBI XMMHUYECKOW CBA3M (KOBaJCHTHAs, HOHHAs, METaJUIMYECcKas,
XHUMHYECKOH BOJIOPOJIHAS) U CITOCOOBI €€ 00pa30BaHus
CBSI3U
B TOM 4ncIie mpakTUYeCKUX 3aHATUI: 2
[IpakTuueckoe 3anatue «PemeHue 3a7aHuii Ha UCMOJIB30BAHME XMMHUYECKOW CHUMBOJMKH M Ha3BaHUU
COCIMHEHHUI 10 HOMEHKJIATYpe MEXIYyHApOIHOTO CO03a TEOPETHUYECKOW W MPUKIAJHOW XUMHH U
TPUBUANBHBIX HA3BaHWM U1 COCTABICHUS XUMHUUYECKUX (POPMYT IBYXaTOMHBIX COSAMHEHHUN (OKCHJIOB,
CyNnb(QUAOB, TUAPUJIOB U T.1I.) U APYTUX HEOPTAHUUECKUX COSTMHEHUHN OT/IEIBHBIX KJIACCOB. 2
[IpakTHueckue 3aaHusl Ha YCTAHOBIIEHUE CBA3U MEXAY CTPOCHHEM aTOMOB XMMHUYECKUX JIEMEHTOB U
MEPUOINYECKIM HU3MEHEHHEM CBOMCTB XMMHYECKHUX DJIEMEHTOB U WX COCIWHEHUU B COOTBETCTBUU C
nojoxxeHueM Ileproanueckoi CUCTEMBI.
Tema 1.2. Cogepxanuie yueOHOT0O MaTepuana 2 OK 01
[Tepuoanueckuit OK 02
3aKOH U Ta0IuIa
JI.W. Menzeneesa | B TOM YKCIIe IPAKTHYCCKHUX 3aHSATHIA: 2
[IpaxTnueckoe 3anstue «llepunoauyeckas cucrema xumudeckux anemeHTos .M. Menneneesa.
®uznueckuii cmbicn [lepunonnueckoro 3akona .M. MenaeneeBa. 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB
XUMUYECKUX DJIEMEHTOB, 00pa3yeMbIX UMHU ITPOCTHIX U CIIOKHBIX BEIIECTB B COOTBETCTBUU C )

I0JIO)KEHHEM XMMMUECKOT0 351eMeHTa B [lepuonndeckoii cucteme. MUpOBO33pEHUECKOE U HAYUHOE
3Hauenue [lepuonnueckoro 3akona /[.M. Menneneesa. IIporuossr JI.1. Menneneea. OTKpbITHE HOBBIX
XUMHYECKHUX 3JIEMEHTOB.




Pemenue nmpakTUKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJIaHUI HA XapaKTEPU3ALUI0 XUMUYECKUX
IMEMEHTOB « MeTalTn4ecKie / HeMETAUTHIECKIE CBOMCTBA, JIEKTPOOTPUIIATEIIBHOCTh XUMUIECKUX
3JIEMEHTOB B COOTBETCTBUHU C UX BJIEKTPOHHBIM CTPOCHHUEM U MOJIOKEHUEM B MEPUOIMUECKON CUCTEME
xuMmuueckux asiementoB .. MeHnieneeBayy

Paznen 2. Xumuueckue peakiuu

Tema 2.1. Tumnel
XUMHYECKUAX
peakuuii

Copepxanue yueOHOro MaTrepuaa

Knaccudukanus u TUIIBI XUMUYECKUX PeakUil ¢ ydacTueM Heopranudeckux BeuecTB. CocTtaBieHue
YpaBHEHUU PEaKINil COSAMHEHUS, PA3JIOKCHHS, 3aMEIICHHsI, 0OOMEHa, B T.4. pEaKIUi TOPCHHSI,
OKHUCJICHUSA-BOCCTAHOBJICHUSI.

YpaBHeHUs OKUCIIEHHSI-BOCCTaHOBIICHUsI. CTeneHnb oKucieHus. OKUCIUTENb U BOCCTAHOBUTEIb.
CocraBiieHHE U ypAaBHUBAHUE OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIUN METOI0M JIEKTPOHHOIO
Oananca. OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUU B IPUPOJIE, PON3BOICTBEHHBIX MPOIECCaX U
JKU3HEAESITEIIbHOCTH OPraHU3MOB

B TOM uncie npakTU4ECKUX 3aHATHN:

HpaKTI/ILIeCKOG 3ansatue «KomndyecrBeHHble OTHOLIEHHUS B XUMUH. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B
XMMHMH M PacyeThl 10 YPaBHEHUSAM XMMHMUYECKHUX PEakiuil. Monb Kak eIMHUIA KOJIMYECTBA BELIECTBA.
MounsipHast Macca. 3aKOHBI COXpAaHEHHUS! MacChl M 3HEPTuu. 3akoH ABoraapo. MosipHbIil 00beM razos.
OTtHocuTeNbHAS INIOTHOCTH a30B. PacdyeTsl MO ypaBHEHHUAM XUMHUYECKHX PEAKIHUI C UCIIOIb30BAHUEM
Macchl, 00beMa (HOpMasIbHbIE YCIIOBHS) Fa30B, KOJIUYECTBA BELIECTBA»

OK 01

Tema 2.2.
DNEeKTPOIUTHYECKA
s JUCCOLIHALINA U
HOHHBII 00MeH

Coneprkanue yueOHOro MaTepuana

Teopus snexTponuTHueckor nuccoruanuu. oHbl. DNeKTpOIUThI, HEINEKTPOIUThI. Peakiimuy HOHHOTO
oOMeHa. CocTaBiieHuE peakldii MOHHOrO OOMEHa IyTeM COCTaBJIEHMSI MX MOJHBIX M COKpAIllEHHBIX
MOHHBIX YpaBHeHUH. KHCIOTHO-OCHOBHBIE peakiyu. 3a/1aHusl Ha COCTaBJIEHUE HOHHBIX PeaKLnit

B toMm uncne MPAKTUYCCKUX 3aHATHH:

JIaGoparopHas paboTa “THIBI XUMUYECKUX PEaKLIUN”.

HccnenoBanue TUIIOB (110 COCTaBY U KOJIMYECTBY UCXOJIHBIX U 00Pa3yIOIIMXCsl BEIECTB) U MPU3HAKOB
XUMHYecKHX peakiuil. [IpoBenenue peakiuii HOHHOro 0OMeHa, OTpeieNIeHue cpeJibl BOJHBIX
pacTBOpoOB. 3a/1aHUs Ha COCTaBJICHHE HOHHBIX peaKlnuii

OK 01
OK 04




Pasnen 3. CtpoeHue u CBOICTBA HEOPTraHUYECKUX BEIIECTB 14
Tema 3.1. Cogepxanue y4eOHOT0 MaTrepuaa OK 01
Knaccudukanus, | Ilpeamer Heoprannyeckoit xumun. Knaccudukanus Heopranndeckux BemecTs. [IpocTbie u crioxHbIe OK 02
HOMEHKJIaTypa u | BemecTBa. OCHOBHBIE KIIACCHI CIIOXKHBIX BEILECTB (OKCHBI, THAPOKCHIBI, KUCIIOTBI, COJIN). IIK...
cTpoeHue B3aumocBs3b HEOpraHUYECKUX BEIECTB. ArperaTHble COCTOSIHUS BenlecTBa. Kpucramnueckue u
HEOPraHUUECKIX amopdHsble BeuiecTBa. TUIBI KPUCTAIUIMYECKUX PEIIETOK (aTOMHAsA, MOJIEKYJISIpHasi, HOHHA, 4
BEIICCTR METaJUIn4YecKas). 3aBUCUMOCTD (DU3MYECKHX CBOMCTB BELIECTBA OT THIIA KPUCTAIUTMYECKON PEIIETKH.

3aBUCHUMOCTb XUMHUYECKOW aKTUBHOCTH BEILIECTB OT BUJIa XUMHUYECKOM CBSI3U U THUIIA KPUCTAIUIMYECKON

pemetku. [TpuarHBI MHOrOOOpa3us BEIIECTB

B TOM uncie npakTU4ECKUX 3aHATHN: 2

IIpakTnueckoe 3ansaTue «HoMeHkIaTypa HEOpraHM4ECKUX BELIECTB: Ha3BaHUE BEILIECTBA UCXOMAS U3 UX

XHUMHAYECKON (OPMYITBI HITH COCTABICHNE XUMUYECKOH (DOPMYJITBI MCXO/Is U3 Ha3BaHHsI BELIECTBA 110

mexayHapoanoit (MIOITAK) wnu TpuBHanbHOM HOMEHKIATYPE.»

Pemrenne mpakTHUecKWX 3aJaHWi MO KJIACCH(HUKAIMK, HOMEHKJIATYpe M XHUMHYECKHM (opMyiam

HEOPraHMYECKUX BELIECTB pa3IMYHbIX KJIACCOB (YrapHbI TIa3, YIJeKUCIbIH Ia3, aMMHUakK, ramieHas 2

U3BECTb, HETallleHas! U3BECTh, MUThEBas COAA U JPYIHX): Ha3bIBaTh U COCTABIATH (POPMYJIBI XUMUUECKUX

BELIECTB, ONPEAENIATh IPUHAIIEKHOCTD K KJI1accy.

Ucrounnku xumuyeckon nHdopmaiuu (CpeacTs MaccoBoi uHdopmaiuu, cetb HTEpHET 1 npyrue).

[Touck nnbopmanuu no Ha3BaHUIM, UIEHTH(PUKATOpaM, CTPYKTYPHBIM GopMyiaMm
Tema 3.2. ®usuxo- | Cogepxanue yaeOHOro MaTepuaia OK 01
XUMHUYECKHE Mertannel. O6mue ¢pusnyeckue U XUMU4Yeckre cBoiicTBa MeTayuioB. CriocoObl ModydeHus. 3HaueHne OK 02
CBOIiCTBa METAJIJIOB M HEMETANIOB B NPHUPOJAE M KU3HEACITEIbHOCTH ueloBeka M opraHusmoB. Koppozus
HEOPraHMYecKHX | METaIOB: BUJIbI KOPPO3HH, CIIOCOObI 3AIUTHI METAIOB OT KOPPO3UH
BelecTB Hemeramnel. OOmue ¢uzudyeckne W XUMHUYECKHE CBOMCTBA HEMETAJJIOB. THUIMHWYHBIE CBOMCTBA

HemetaiioB [V— VII rpynn. Knaccugukaius u HOMEHKIATypa coeiMHeHni HemeTaioB. KpyroBopoTsl 8

OMOTEHHBIX JIEMEHTOB B IIPUPO/IE

XYMHUYECKUE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKHX BEIIECTB (OKCUAOB, THIPOKCHIIOB,
KHCJIOT, COJIEH U JIp.). 3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB MPOCTHIX BEIIECTB, BOAOPOTHBIX
COEMHEHUH, BBICIIMX OKCHUJIOB U THIPOKCUIOB




B TOM 4nclie mpakTUYECKUX 3aHATUI: 2

IIpakTnueckoe 3aHsTHE «COCTaBleHHE YpPaBHEHHH XMUMHUYECKUX pEaKUUN C yYacTHEM IPOCTHIX U

CJIIOKHBIX HEOPraHWYECKMX BEIIECTB: METAJJIOB M HEMETAJUIOB; OKCUIOB METaUIOB, HEMETAIIOB H

aM(QOTEpHBIX JJIEMEHTOB; HEOPraHWYECKUX KHUCIOT, OCHOBAHMH U aM(OTEPHBIX TUAPOKCHIIOB;

HEOPraHUYECKUX COJIEH, XapaKTEPU3YIOLINX UX CBOMCTBA.» 2

PemreHne npakTUKO-OPUEHTUPOBAHHBIX TCOPETUYECKUX 3aJAHUM Ha CBOMCTBA, COCTAB, IOJYYEHUE U

0e30macHOE HCIOJIb30BAaHUE BaXKHEHIIMX HEOPraHWYECKMX BEIIECTB B OBITY M IPAaKTUYECKOH

JESATEIbHOCTH Y€JI0BEKA
Tema 3.3. Cogepxanue yueOHOro MaTrepuana OK 01
Nnentudukanys 2 OK 02
HEOPraHUYECKUX B OK 04
BEIIECTR B ToM uncie npakTUYeCKuX 3aHITHIA: 2

JlaboparopHast pabota «neHTruKaIsI HEOPraHUISCKIX BEIICCTBY.

Pemenne skcnepuMeHTalIbHBIX 3alad 10 XUMHUYECKMM CBOMCTBAM METaUIOB M HEMETAJIOB, II0

PACIIO3HABAHUIO U IIOJIYYEHHUIO COCAMHEHUN METAJIOB U HEMETAILIOB. )

Wnentudukanyss HEOPraHMYECKHUX BELIECTB C HCIOJIb30BaHUEM HX (PU3MKO-XMMHUYECKHX CBOMCTB,

XapaKTepHbIX KauyeCTBEHHBIX peakuuil. KauecTBeHHble peakuuu Ha cyibdar-, kKapOOHAT- U XJIOPHJI-

AHUOHBI, Ha KATUOH aMMOHMUS
Paznen 4. CtpoeHue u CBOMCTBA OPraHUYECKUX BEIIECTB 24
Tema 4.1. Coneprkanne yueOHOr0o MaTepuana OK 01
Knaccudpukauus, | IlosBneHue u pa3BuTHe OpraHUYECcKO XUMUM Kak Hayku. [Ipeamer oprannueckoit xumMuu. Mecto u
CTPOCHHE U 3HAUYEHUE OPTraHNYECKOU XMMHUH B CHCTEME €CTECTBEHHBIX HaYK.
HOMEHKIIaTypa XHUMHUYECKOE CTPOCHHE KAK IMOPSAJOK COCOUHEHUS aTOMOB B MOJIEKYJIE COIVIACHO MX BAJEHTHOCTH.
OPTraHUYECKHX OcHOBHBIE MOJIOKEHUS TEOPUH XMMHUECKOTO CTPOCHHs OpraHM4ecKkux coeauHeHuii A.M. bytieposa.
BEIICCTR YrnepoaHslid CKEJIET OPraHMYECKOW MOJIEKYJIbl. 3aBUCMMOCTh CBOWMCTB BEIIECTB OT XUMHYECKOTO 6

CTpoeHus MoJieKyJ1. M3omepust 1 U30MepBI.

[Tonsitue o QyukmuonaneHoM rpynme. Paaukan. IlpuHIUNB KIacCHpUKAIMH  OPTraHUYECKUX
coeMHeHU. MexayHapoJHas HOMEHKJIAaTypa W TMPUHUHUIBI HOMEHKJIATYypbl OpPraHUYECKUX
coemuaeHUi. [loHsiTHE 00 a30TCOMEpXKAIMUX COEAMHEHUSIX, OMOJOTHYECKH AaKTHBHBIX BEIIECTBAX
(yrmeBomax, »kupax, Oenkax H JAp.), BBHICOKOMOJICKYJSIPHBIX COEIWHEHUSX (MOHOMEp, TOIUMED,
CTPYKTYpPHOE 3BE€HO)




B TOM 4nclie mpakTUYECKUX 3aHATUI:

[TpakTnueckoe 3ansaTre «HoMEHKIATypa OPraHnYecKUX COSAMHECHMI OTACIILHBIX KJIACCOB (HACHIIICHHEIE,
HEHACHIIEHHBIC ¥ ApOMATUYECKHUE YTIICBOAOPOIbI, CITUPTHI, (PEHOJBI, aJTbACTH/IbI, KETOHBI, KAPOOHOBBIC
KHCIIOTHI U JIp.)» CoCTaBlIeHHE TOJHBIX U COKPAIICHHBIX CTPYKTYPHBIX (OPMYJT OPTaHHUECKHUX BEUIECTB
OTIENBPHBIX KJIACCOB, UCIONB3YysS MX Ha3BaHUs [0 CUCTEMATHYECKOW M TPUBUAIBHOW HOMEHKJIATYpE
(3THNCH, alleTIIICH, TIUIepUH, GeHOM, PopMallbIeTUI, YKCYCHas! KUCIIOTA, TJIUIIVH).

Pacuets! npocreiiieit popmMyibl OpraHU4eCKONH MOJIEKYJIbI, HCXOJI U3 AJIEMEHTHOT0 cocTaBa (B %)

Tema 4.2.
CBolicTBa
OpraHUYEeCKUX
COEeIMHEHUN

Cogepxanue yueOHOro MaTepuana

OU3NKO-XUMUYECKUE CBOWCTBA OPraHMYECKUX COCAMHEHHH OTHIEIbHBIX KJIaccoB (OCOOEHHOCTU
KJIAaCCHU(UKALIMY ¥ HOMCHKJIATYPHI BHYTPH KJIacCa; TOMOJIOTHYCCKHMA PsiT U 001mast opMyJia; N30MEpHS;
dbuznyecKkue CBOMCTBA; XUMHUYECKHE CBOMCTBA; CIIOCOOBI MOTYUYESHHS):

— TIpe/eNIbHbIE YTIEBOAOPOAbI (aJIKaHbl U IMKJIOATKaHbI). ['OpeHre MeTaHa Kak OJUH U3 OCHOBHBIX
MCTOYHUKOB TEIJIa B IPOMBIIIIIEHHOCTH U ObITY. CBOMCTBA IPUPOIHBIX YTIIEBOJOPOIOB, HAXOXKICHHE B
MPUPOAE U TPUMEHEHHUE ATIKAHOB;

— HeMpeAenbHbIe (AJKEHbI, AJIKUHBI M aIKaJHECHb) UM apoMaTU4YecKue yrieBoaopoisl. [openue
alleTHJICHA KAK UCTOYHUK BBICOKOTEMIIEPATYPHOIO TUIAMEHH JIJIsI CBAPKU U PE3KHU METAJIOB

— KHUCTIOPOJICOIEpIKaIe COSAUHEHUSI (CIUPTHI U PEeHOIIbI, KapOOHOBBIE KUCIOTHI M 3(DUPHI, aTbAECTHIbI
U KETOHBI, JXUPBI, yrieBojbl). [IpakThueckoe mpUMEHEHWE ATWICHIJIUKONS, TIUlepuHa, (eHoa.
[Ipumenenue Qopmanbaeruia, aneTalbIerua, yKCYCHOHM KHCIOTHl. Mpblla Kak COJNM  BBICIIMX
KapOOHOBBIX KUCIIOT. Morolne CBOMCTBA MbLIa

— a30TCoJep’Kallfe COeAUHEHHs (aMUHBI U aMHUHOKHUCIOTHI, Oenku). BbicOKOMONEKyIspHbBIE
COCTMHEHUS (CHHTETUYECKUE M OMOJIOTMYECKU-aKTUBHBIE). MOHOMED, TIOTUMEpP, CTPYKTYPHOE 3BEHO.
ITonmuMepur3anus 3TUIEHa KAK OCHOBHOE HANPABJIEHUE €0 UCIIOIb30BaHUs.

I'eneTnueckas CBS3b MEXKY KJIACCAMH OPTaHUYECKUX COETUHEHUIN

12

B tom uunciae MPaKTUYCCKUX 3aHSATHH:

[IpakTnueckoe 3ansaTue «CBOICTBAa OpPraHMYECKHX COECTUHEHHM OTAENBHBIX KJIaccoB (TpUBHAIbHAs U
MEXyHapOaHas HOMEHKIIATypa, XUMUYECKHE CBOMCTBA, CIIOCOOBI MOTy4eHNUs): IpeeTbHbIe (aJTKaHbl U
LUKJIOAJIKaHbI), HEMpeeibHble (aJIKeHbI, aJIKUHbI M AJIKaJWEHbl) U apOMaTUYECKHE YTJIEBOJOPOJIbI,
CIUPTHI U (EHOBI, KAPOOHOBBIE KUCIOTHI M 3(PUPBI, albIACTHUABI U KETOHBI, aMUHBl U aMUHOKHCIIOTHI,
BBICOKOMOJIEKYJIIDHBIE COCAUHEHUA.» 3aJaHus Ha COCTABJICHUE YPAaBHEHHMM XUMHYECKHX PEaKIUH C
y4aCTHEM OPTaHUYECKUX BEIIECTB HA OCHOBAHUM UX COCTaBa U CTPOEHUS

OK 01
OK 02
OK 04




IIpaktnyeckoe 3anatue «CocraBieHHE CXEM peakUui (B TOM 4YHCIE MO MPEII0KEHHBIM IETNOoYKaM
[IPEBPALICHUI), XapaKTEPU3YIOIIMX XMMHUUYECKHUE CBOICTBA OPraHMYECKUX COEAMHEHUN OTIEIbHBIX
KJIaCCOB, CHOCOOBI MX IOJYYEHHMs U Ha3BaHUWE OPraHMYECKHX COEAMHEHMH IO TPUBUAIBHOW WU
MEXIYHAPOAHOU CUCTEMATUYECKOW HOMEHKIIAType.»

Pemenne npakTMKO-OPHUEHTUPOBAHHBIX TEOPETHYECKUX 3aJaHUM HA CBOMCTBA OPraHUYECKHUX
COCIMHEHMM OTIENBbHBIX KJIACCOB

JIaGoparopnas pabota “IIpeBpaieHuss OpraHMUECKUX BEIIECTB PU HarpeBaHUH'".
[Tonyyenue STHIICHA U U3yYCHHE €ro CBOWCTB. MOIETMPOBAaHNE MOJICKYJI U XUMUYECKHX IPEBPALICHUN
Ha IpUMepe TaHa, 3TUICHA, alleTHIeHa U Jp.

Tema 4.3. Cogepxanue yueOHOro MaTrepuana OK 01
Unentuduxamus | buooprannueckue coenunenus. [IpumeneHue u OuWoJoruveckas poyib yrieBoaoB. OkucieHue OK 02
OpPraHUYECKUX YIJEBOJOB — MCTOYHUK OJHEPruM HKUBBIX OpraHu3MoB. OOnacTh NpPUMEHEHUS aMUHOKHUCIIOT. OK 04
BEILECTB, UX [TpeBparenus 6enkoB muiy B opranuime. buonorndeckue ¢pyHkiuu 6enkoB. buonoruueckue QyHkmuu 7K.
3HAYECHUE U XKUpOB. PoJib opraHnyeckoil XMMuu B peLIEHUH NPo0IeM MUILIEBON 6€301aCHOCTH
IIPUMEHEHUE B Ponp opranuueckoii XUMUM B peIIEHUU MpPOOJIEeM HSHEPreTHUecKoi Oe30MacHOCTH, B Pa3BUTUU
OBITOBOM U MEAMILIMHBI, CO3aHUH HOBBIX MaT€pUaJIOB, HOBbIX HCTOYHHUKOB YHEPIUH (aJIbTEPHATUBHbBIE HCTOYHUKU
MIPOU3BOJICTBEHHOM | SHEpruu). OnacHOCTb BO3/ICHCTBUS Ha JKUBBIE OPraHU3Mbl OPTAHUYECKUX BEIECTB OTJENIbHBIX KIIACCOB
JEATEITbHOCTH (yrineBomopobl, CHUPTHI, (DEHOJIBI, XJIOPOPraHUYECKHE IPOU3BOJHBIE, ANbJAETHABI U Jp.), CMBICI
YeJI0BeKa [IOKa3aTelis MPeAebHO TOIyCTUMON KOHLIEHTpaluu

B TOM uncie npakTUYECKUX 3aHATUMN:

JIaGopatopHas pabota: “UneHTuukanus opraHMuyeckiux COeAMHEHUH OT/IEIbHBIX KJI1acCOB™

WNnentudukanus opraHMuecKUX COEIMHEHUHN OT/IEIbHBIX KJIACCOB (Ha MpUMEpPE allbJIeTUI0B, Kpaxmasia,

YKCYCHOU KUCIJIOTBI, OEJIKOB U T.I1.) C UCIIOJIBb30BAHUEM UX (PU3UKO-XMMUYECKUX CBOMCTB U XapaKTEPHBIX

KaueCTBeHHBIX peakiuil. [lenatypauust Oenka mnpu HarpeBaHuu. [[BeTHble peakiuu OENKOB.

BO3HUKHOBEHNME aHATUTUYECKOTO CUTHAJIA C TOYKU 3PEHUS XMMMUYECKHUX IIPOLIECCOB IIPU NPOTEKAHUU

KaueCTBEHHOW peaKIiy, MO3BOJISIONIEH HACHTUPUIIMPOBATH NPEAJIOKEHHbIE OpraHNYeCKHe BEIECTBA
Pazpen S. Kunetnueckne u TepMOIMHAMUYECKHE 3aKOHOMEPHOCTH MPOTEKAHNUSI XUMUYECKUX PEAKIIAN




Tema 5.1. Coneprkanue yueOHOT0 MaTepuaia OK 01
Ckopocth CKopoCThb peakIiH, €€ 3aBUCHUMOCTh OT Pa3IUYHbIX (PaKTOPOB: HMPUPOJIBI PEAruPYIOLIUX BELIECTB, OK 02
XUMHUYECKHUX KOHLEHTPAllUU pEearupyroliux BEIIECTB, TEMIIEpaTypbl M IUIOMAAM PEAKLIMOHHON ITOBEPXHOCTH.
peaKIHil. TenoBbie 3¢ (HEKThl XUMUYECKUX peakiuil. DK30- U SHIOTEPMHUUECKHE, PEaKIIH.
XUMHIYIECKOE OOpatumocTh peakiuil. XMMHUYECKOE PABHOBECHE U €ro CMELICHHE I0J JEHCTBHEM pa3IMYHBIX
paBHOBECHE (bakTOpoB (KOHIIEHTpAIMsI pEareHTOB WM MPOAYKTOB PEaKIMH, JaBJIeHHE, TEMIIepaTypa) sl CO3IaHus
ONTUMAJIbHBIX YCIIOBUN MTPOTEKAaHUs XUMUYECKUX nipoueccoB. [Ipunnumn Jle Illatense
B TOM uncie npakTHYECKUX 3aHSATHIA: OK 01
OK 02
[IpakTnueckoe 3ansTHE: PelieHne NpPaKTUKO-OPUEHTUPOBAHHBIX 3aJaHMi Ha aHamu3 (aKTOpOB,
BIUSIOIIUX HA W3MEHEHHE CKOPOCTH XHMHUYECKOM pEakiuu, B T.4. C MO3ULUN 3KOJOTHYECKU
11e1ecO000Pa3HOro MOBEACHUS B OBITY M TPYJOBOM IE€ATEIHHOCTHU B LIESIX COXPAHEHHUS CBOETO 3/I0POBBS U
OKpY>Karollel MPUPOTHON CPEbI.
Pemienne mnpakTUKO-OPUEHTHUPOBAHHBIX 3aJaHuM Ha mnpuMmeHeHue npuHuuna Jle-lllarense s
HaXO0XJ/EHHUsS HANpPaBJIEHUS CMEILIEHUS PpABHOBECHS XUMHUYECKOW peaklMM U aHajdu3 (akTopoB,
BIIMAIONINX HA CMEUIEHUE XUMUYECKOTO PABHOBECUS
Pa3nen 6. PactBOpEI
Tema 6.1. Coneprkanne yueOHOr0o MaTepuana OK 01
ITonsiTue o PactBopenue kak ¢uzmko-xumudeckuii mpoiecc. PactBopel. CriocoObl MPUTOTOBICHUS PACTBOPOB. OK 02
pacTBopax PactBopuMocTs. MaccoBast Jonig  pacTBOpeHHOro BemiecTtBa. CMbICH TMOKa3aTens MPeaebHO OK 07
JOTTYCTUMOW KOHIIEHTPAIUU U €r0 UCIOJIb30BaHUE B OLIEHKE IKOJIOIMUECKO 0€3011aCHOCTH.
[TpaBuiia 3KOJOTHYECKH 1€71ecO00pa3HOro MOBEACHUS B OBITY U TPYAOBOW ACSITENHHOCTH B ILEJSIX
COXPAHEHHUs CBOETO 3/I0POBbA U OKPYKAIOIIEH MPUPOJHON Cpelibl; OMACHOCTh BO3JEHCTBUS HA KUBbIE
OpraHU3MbI OIIPE/IETIEHHBIX BEILIECTB.
Pemenne mpakTHKO-OPHEHTHPOBAHHBIX PACYCTHBIX 33JJaHUH HA PaCTBOPHI, UCIIOJIH3yEMbIE B OBITOBON 1
IIPOU3BOJICTBEHHON JEATEILHOCTH YEJIOBEKA
Copepxanne yueOHOTO MaTepHana OK 01




Tema 6.2. OK 02
HccnegoBanue OK 04
CBOJCTB pacTBOpOB | B TOM YHCIIe IPAKTHICCKUX 3aHSTHIA: 3

JlabGopaTtopHas pabota «IIpuroroBieHue pacTBOPOBY.

[IpuroroBneHue pacTBOPOB 3alaHHOM (MaccoBOi, %) KOHLIEHTpalMH (C IPAKTUKO-OPUEHTUPOBAHHBIMU 1

BOIIPOCAMHM ) U OIIPEIeTICHUE CPEIbl BOAHBIX PACTBOPOB.

[TpakTuueckoe 3ansaTue: Penenue 3aa4 Ha IPUTOTOBJICHHE PACTBOPOB 2
[IpodeccrnonanbHO-OPUEHTUPOBAHHOE COICpKAHUE (COJIep KaHUE TPUKIATHOTO MOTYJIS)
Paznen 7. XuMust B OBITY M IIPOU3BOACTBEHHOM JEATENLHOCTH YEI0BEKA 6 OK 01

OK 02

Tema 7.1. Xumus B |Conepskanne yqe6HOro MaTepuana OK 04
ObITYy 1 Hogeiimme q0CTHKCHHUSI XUMUYECKOW HAYKU M XUMHUYECKON TEXHOJIOTHH. Pollb XuMun B 00eCIIeUCHUH OK 07
HPOU3BOACTBCHHOM | 3K 05TOrMUECKOM, YHEPTETUYECKON U MHUIICBOW 0€301aCHOCTH, pa3BUTUU MeAuIMHbI. [IpaBuia moucka u 6
ACATCIRHOCTH aHaJIM3a XUMUYECKOW MH(OpMAaLIMK U3 Pa3IMYHbIX UCTOYHUKOB (Hay4yHasi M yueOHO-Hay4yHas JIUTepaTypa,
HCIoBCKa cpezAcTBa MaccoBOi MH(pOpMaLuH, ceTh IHTepHeT)

B Tom uucie mpakTH4eCKUX 3aHATHH: 4

[IpakTrueckoe 3anstue: [louck n aHanM3 KEMCOB O MPUMEHEHNH XUMUYECKUX BEIIECTB U TEXHOJIOTUH C )

ydeToM Oynyiiel mpohecCuoHambHOM NesSTENbHOCTH, JTeKapCTBEHHBIE BEIIECTBA, OBITOBASI XHUMHSL.

3amura: [IpencraBnenue pe3yabTaToOB pElIeHUs KelicoB B opMe MUHU-I0KIIa/1a C Tpe3eHTaluen 2
[Ipomexyrounas
aTTecTanus 1o JuddepennrpoBaHHbIif 3a4eT 2

IUCILIUILINHE
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3. YcaoBus peajn3anum nporpaMmMbl 001eo0pa3oBaTe/bHON U CHUNITHHBI

3.1. MaTepuanbHO-TEXHHYECKOE 00eCIIeUCHIE

Jis peanu3anuy nporpaMMbl TUCIMILIHHBI PETyCMOTPEHBI CIICAYIONINE CIICIIHATbHBIC ITOMCIICHHS
KaOWHET « XUMUNY.

O06opynoBaHue yueOHOTO KaOHWHeTa:

- M0CAJ0YHbIE MECTA MO KOJIMYECTBY CTY/ICHTOB;

- pabouee MECTO TpenojaBaTess.

TexHuueckue cpecTBa 00yIeHUs:

- KOMITBIOTEP C JIUIIEH3UOHHBIM IPOrPaMMHBIM 00€CIICYCHIEM

- MyJIETUMEIUA, TTPOCKTOP.

Ob6opynoBanue 1adopaTopun

1. KoMmruiekT yueOHO-HarSITHBIX TTOCOOMI:
- KOMILUICKTBI y4eOHBIX Ta0JIUI, IJIAKaTOB
2. KoMIutekT 351eKTpOHHBIX TTOCOOHIA:

3.2. HudopmannonHoe obecrieueHrne peaan3aiiy IporpaMmbl

Jlnst peau3aiuy mporpaMMbl OHOTHOTEYHbIH (OHT 00pa30BaTEIBLHON OpraHU3alii HMEET eYaTHBIC
W/WIIN  DIEKTPOHHBIE 00pa3oBaTelbHbIE W HMH(MOPMAIIMOHHBIE PECYPChl, PEKOMEHIyeMbIe IS
UCII0JIb30BaHUS B 00pa30BaTeIbHOM MPOIIECCe, HEe CTApIIIE MATH JIET C MOMEHTA M3/1aHHs.

3.2.2. DnexkTpoHHbIE U3AaHUs (AIEKTPOHHBIE PECYPCHI)

1. T'abpuensn, O. C. Xumus. 11 xmacc (6a30BbIii ypoBeHs) : yueOHuk / O. C. ['abpuensH. - 9-¢
u3a., crepeotuniHoe - MockBa : M3pgatensctBo "lIpocBemenne”, 2022, - 224 ¢. - ISBN 978-5-09-
101658-1. - Tekcr : anekrponHbd. - URL: https://znanium.com/catalog/product/2090100 (mata
obpamenus: 13.03.2024). — Pexxum qocTyna: mo moJmuckKe.

2. Pymsurtuc, I'. E. Xumus. 11 kimacc. ba3oseiii ypoBens : yueonuk / I'. E. Pymsutuc, @. I
®enpamad. - 10-e uza., crep. - Mocksa : [Ipocsemienune, 2023. - 224 ¢. - ISBN 978-5-09-108904-2. -
Tekcr : snexrponnblii. - URL: https://znanium.com/catalog/product/2126369 (mara oOpamieHus:
13.03.2024). — Pexum focTymna: o NOoAMNUCKe.

3. Tabpuensn, O. C. Xumus. 10 knacc : yueOnuk / O. C. T'abpuensn, . I'. Octpoymos, C. A.
CnankoB. - Mocksa : U3narensctBo "I[IpocBemenne"”, 2022. - 128 c. - ISBN 978-5-09-099531-3. -
Texcr : snexktponHsii. - URL: https://znanium.ru/catalog/product/1928188 (mata oOpareHus:
13.03.2024). — Pexum gocTymna: o moAMucKe.

4. Kypun, A. A. Xumus. 10-11 kmnacc. bazoBblii ypoBens : yueOHuK / A. A. XypuH. - 3-e u3n.
- Mocksa : U3znatensctBo "IIpocBemenne”, 2022. - 176 c. - ISBN 978-5-09-101654-3. - Tekcr :
anexktpoHHbId. - URL: https://znanium.com/catalog/product/2090092 (nara o6pamenus: 13.03.2024).
— PexxuM ocTyna: mo moJmucke.



4. KOHTPOJIb 1 OLIEHKA PE3YJbTATOB OCBOEHMS OBIIIEOBPA3OBATEJILHON

JUCHUITIMHBI
Ne | OK/IIK Pa3zgen/Tema Tunbl OeHOYHBIX MEPONIPUATHIH
1 Pa3nea 1. OcHOBBI

CTPOCHHUSA BELIECTBA

1.1

OK 01

CrpoeHue aToMOB
XUMHUYECKHX 3JIEMEHTOB
Y IIPUPOJa XUMUYECKOU
CBA3U

1. Tect «CTpoeHre aTOMOB XUMHUYECKUX 3JIEMEHTOB U
IIPUPOJIA XUMUYECKOM CBSA3H».

2. 3aaun Ha COCTABJICHUE XUMHUECKUX (HOpMyJT
JIBYXaTOMHBIX CO€MHEHUH (OKCHIOB, CYJIb(UI0B, THIPHUJIOB
U T.OL).

3. 3aaHus Ha UCIIOJIb30BAHUE XMMUYECKON CUMBOJIUKU U
Ha3BaHWM COEIMHEHUH M0 HOMEHKJIAType MEXKyHAPOIHOTO
COK03a TEOPETUYECKON U NMPUKIIATHON XUMHUU U TPUBHAIIBHBIX
Ha3BaHMM JUIs COCTABIICHUSI XUMUUYECKUX POpMYJT
JIBYXaTOMHBIX COCMHEHUH (OKCHIOB, CYIb(HUI0B, THIPHIIOB
U T.IL.) ¥ IPYTUX HEOPraHUUECKUX COCAUHEHUN OT/IEIbHBIX
KJIACCOB

1.2

OK 01
OK 02

Ilepuoauueckuii 3aK0H U
tabmuma J[.U.
Menpeneena

1. Tect «MeTammnueckre / HEMETAIUIMYECKUE CBOMCTBA,
3JEKTPOOTPULATENBHOCTD U CPOJICTBO K 3JIEKTPOHY
XUMHYECKUX JIEMEHTOB B COOTBETCTBHUE C UX DIIEKTPOHHBIM
CTPOEHUEM U MOJIOKEHHUEM B IIEPUOJUYECKON CUCTEME
XUMHYECKUX deMeHToB JI.J. MeHaeneeBay.

2. IlpakTyeckue 3alanus Ha YCTAaHOBJICHUE CBSI3H MEXTY
CTPOEHUEM ATOMOB XMMHUYECKHUX JIEMEHTOB U
MEPUOINYECKUM U3MEHEHUEM CBOMCTB XUMHYECKHX
9JIEMEHTOB U MX COCIMHEHUI B COOTBETCTBHH C ITOJ0KECHUEM
IIepuonnueckoii cucreme.

3. [IpakTHKO-OpUEHTUPOBAHHBIE TEOPETUUECKHUE 3aJaHUsI Ha
XapaKTEPU3aLUI0 XUMHUECKUX JIEMEHTOB: «MeTamnyeckue
/ HeMeTallITMYeCKHUe CBOICTBA, ANMEKTPOOTPUIIATEILHOCTD U
CPOJICTBO K 3JIEKTPOHY XUMHUUYECKUX DIIEMEHTOB B
COOTBETCTBHUE C UX AJIEKTPOHHBIM CTPOECHUEM M TIOJIOKEHHEM
B MEPUOIMYECKON CUCTEME XUMUYECKUX IJIEMEHTOB

.. MenneneeBa»

Pazgen 2. Xumnueckue
peakiuu

KontponpHas padota
«CTpoeHue BenecTBa 1 XUMHUECKUE PEAKITHI

2.1

OK 01
OK 04

Tumesl XUMHUYECKUX
peakuuin

1. 3ajaun Ha cocTaBlieHUE YpaBHEHHUH peakLnid:
— COeIMHEHMSI, 3aMEIleHUs, Pa3JIoKeHus, 0OMeHa;
— OKHUCIIUTENBHO-




Ne | OK/IIK Pasznen/Tema THbI OLEHOYHBIX MEPONPUATHI
BOCCTAHOBUTEJIBHBIX PEAKLIMM C UCIIOIb30BAHUEM METOA
AJIEKTPOHHOTO OaJiaHca.
2. 3ajaum Ha pacyeT MacChl BEIIECTBA WK 00bEMa
ra3oB I10 U3BECTHOMY KOJIMUECTBY BEILECTBA, MACCE WIIH
00BEMY OTHOTO M3 YUACTBYIOLIUX B PEAKIIUH BEIECTB;
pacy€ThI
Macchl (00bEMa, KOJTMYeCTBa BEUIeCTBa) MPOJYKTOB PEaKIuy,
€CJIM OJJHO U3 BELIECTB UMEET IPUMECHU
2.2 DIIEKTPONIUTHYECKAS 1. 3aganus Ha cOCTaBIIEHHE MOJIEKYISPHBIX U MOHHBIX
JUCCOLMALMS U MOHHBINA |peaKlUil C y4aCTUEM KHUCIIOT, OCHOBAHUMU U COJIEH,
oOMeH YCTaHOBJICHUE U3MEHEHHUSI KUCIOTHOCTHU CPEJIbl
2. JlaboparopHas pabota "Tunsl XUMUYECKUX peakuuii”
3 Paznen 3. Ctpoenne u  |KonrposnbHas pabora
CBOICTBA «CBolCcTBa HEOPTAHUYECKUX BEIIECTBY
HEOPTraHUYECKHUX
BELIECTB
3.1 | OK 01 Knaccugukanus, 1. Tect «HoMmeHKkI1aTypa 1 Ha3BaHUE HEOPTaHUYECKUX
HOMEHKJIATypa U BEIIECTB UCXOJIS U3 UX XUMUYICCKOU (DOPMYITBI WK
CTpOCHHE COCTaBIJIEHUE XUMHYECKOU (POPMYJIIBI UCXO/ISl M3 Ha3BAHUS
HEOPraHUYECKHX BEILIECTBA 10 MEXAYHAPOAHON UM TPUBUAIBHOU
BEILECTB HOMEHKJIaType».
2. 3ajaym Ha pacyeT MaccoBOM J0H (Macchl) XUMUYECKOTO
JJeMeHTa (COeAMHEHUsI) B MOJIEKYJIe (CMecH).
3. [IpakTryeckue 3a1aHus N0 Kiiaccu(UKalnu,
HOMEHKJIAType U XUMHUYECKUM (POpPMyJIaM HEOPTAHUIECKUX
BELIECTB Pa3IMYHbIX KJIACCOB.
4. [IpakTuyeckue 3aaHNs Ha ONpeAeICHIE XUMUYECKON
AKTUBHOCTH BEIIECTB B 3aBUCUMOCTH BUJa XUMUUYECKOU CBSI3U
Y TUIA KPUCTAJUIMYECKOU PEIIETKU
3.2 |OK 01 DOU3NKO-XNUMUYECKHE 1. Tect «OcoOEHHOCTH XUMHUECKUX CBOWCTB OKCHJIOB,
OK 02 |cBoiicTBa KHCJIOT, OCHOBAaHH, aM(QOTEPHBIX THAPOKCUIOB U COJIEH.
HEOPTraHUYECKHUX 2. 3anaHus Ha COCTABJICHUE YPABHEHUI XUMHUUYECKUX PEaKIIN
BELIECTB C YYaCTHEM MPOCTHIX U CIOKHBIX HEOPraHUYECKUX BEIIECTB:

OKCHJIOB METAJUIOB, HEMETAJIOB M aM(OTEPHBIX AJIEMEHTOB,;
HEOPraHUYECKUX KUCIIOT, OCHOBaHUM U aM(OTEPHBIX




Ne | OK/IIK Pasznen/Tema THbI OLEHOYHBIX MEPONPUATHI
TUAPOKCUIOB, HEOPTaHNYECKUX COJIEH, XapAKTEPU3YIOIIUX UX
CBOWCTBA U CIIOCOOBI OTYYCHHUS.
3. IIpakTHKO-OpHEHTHPOBAHHBIE TEOPETUYECKHUE 3a1aHUS HA
CBOIMCTBA U NOJlyYE€HUE HEOPTaHUYECKUX BELIECTB
3.3 | OK 01 Wnentuduxamms 1. IIpakTUKO-OPUEHTUPOBAHHBIE 33AHUSI [10 COCTABJICHUIO
OK 02 |HeopraHMYecKHUxX XUMUYECKHUX PEAKLUN C y4aCTHEM HEOPTaHUYECKUX BEILECTB,
OK 04 |Bewects WCTIOJIB3YEMBIX JUISl UX UICHTU(UKAITUH.
2.JIaboparopnas padota: “UaeHTHdUKAINS HEOPTAHUYECKUX
BEIECTB”
4 Paznen 4. Ctpoernne u  |KoHTposbHas pabota
CBOICTBa OpraHn4eckux |«CTpOeHHE U CBOMCTBA OPTaHUYECKUX BELIECTB)
BELICCTB
4.1 |OKO01 Knaccudukanus, 1. 3aganus Ha cocTaBlIeHHE HA3BAHUM OPraHUYECKUX
CTPOECHHE U COEMHEHU 110 TPUBUATIBHON WJIM MEXIAYHApOIHON
HOMEHKJIATypa CUCTEMAaTUYECKON HOMEHKJIATypeE.
OpraHMYECKUX BEIIECTB |2. 3a/laHusl HAa COCTaBJICHHE MTOJIHBIX U COKPALIEHHbIX
CTPYKTYPHBIX (hOpPMYJI OpraHM4ECKHUX BEIIECTB OTAEIbHBIX
KJIACCOB.
3. 3amaum Ha ompeelieHrue MPOCTEHIIEH GOPMYIIBI
OpPraHUYECKOM MOJIEKYJIbI, UCXOJI U3 JIEMEHTHOIO COCTaBa (B
%)
4.2 | OK 01 CBolicTBa oprannueckux | 1. 3ajanus Ha cOCTaBIEHHE YPaBHEHUN XUMUUYECKUX PEaKLIAN
OK 02 |coenuHeHui C y4aCTHUEM OPraHUYECKHUX BEILECTB HA OCHOBAaHUU UX
OK 04 COCTaBa U CTPOEHUS.
2. 3ajaHus Ha COCTaBJICHUE YPABHEHUH XUMHUECKUX
peakuuil, WITIOCTPUPYIOIHUX XMMUYECKHE CBOMCTBA C yYETOM
MEXaHM3MOB MPOTEKaHUs JTAHHBIX PEAKIMI U TeHETUYECKON
CBSI3M OPraHUYECKHX BEIIECTB Pa3HbIX KIACCOB.
3. PacyeTHble 331a4u MO0 ypaBHEHUSM PEAKIUI C yUacTUEM
OpPraHMYECKUX BEILECTB.
4. JTaboparopHas pabota “IIpeBpalieHust opraHMYecKux
BELIECTB IIPX HArpeBaHUU"
4.3 | OK 01 Wnentuduxamms 1.IIpakTUKO-OpHUEHTHPOBAHHBIE 3aJaHH 10 COCTABICHUIO
OK 02 |opraHM4eckux BELIECTB, |XUMHUYECKHUX PEAKIMH ¢ yYaCTHEM OPraHUYECKUX BELIECTB, B
OK 04 |ux 3HaueHue u T.4. UCIIOJIb3YEMBbIX JJIS MX HJIeHTU(UKALUU B OBITY U

IIPUMEHEHNE B OBITOBOM
Y IPOU3BOJCTBEHHOMN
NEeSITEIbHOCTH YEJIOBEKA

MIPOMBIIIIICHHOCTH.
2.JIaGoparopnas padota: “UneHTuduKaus opraHnd4ecKux
COETMHEHUN OTHEILHBIX KJIACCOB”’




Ne | OK/IIK Pasznen/Tema THbI OLEHOYHBIX MEPONPUATHI
5 Pa3pnen 5.
Kunernueckue u
TEPMOJMHAMHYECKHE
3aKOHOMEPHOCTH
IIPOTEKAHUS
XUMHUYECKHUX PEaKIIHii
5 |OKO01 Cxopoctb xumuueckux |[IpakTHKO-OpHEHTHPOBAHHBIE TEOPETUYECKUE 3aJaHUsI HA
OK 02 |peakumii. XumMudeckoe |aHaimu3 GaKTOPOB, BIUSIONIMX HA N3MEHEHUE CKOPOCTH
paBHOBecHE XUMHUYECKOH peakuuu. [IpakTHKO-OpHeHTHPOBAHHBIE 3a/1aHUs
Ha npuMeHeHue npunnuna Jle-llaTenbe 11 HaX0XKACHUS
HaIpaBJIEHUs] CMEIIEHUS PAaBHOBECHS XMMHUECKON peakiuy 1
aHaJIn3 (PaKTOPOB, BIUSAIOLIMX HAa CMEIIEHNE XUMUYECKOTO
paBHOBECHS
6
Paznen 6. PacTBopsl
6.1 | OK 01 [Tonsitue o pactBopax  |1. 3amaun Ha MPUTOTOBIIEHHUE PACTBOPOB.
OK 02 2. [IpakTuKO-OpUEHTUPOBAHHbBIE PACUETHBIC 33/1aHUS Ha
JUCIIEPCHBIE CUCTEMBI, UCIIOIb3yEMbIE B OBITOBON U
IIPOU3BOJICTBEHHON JIESTENILHOCTH YEJIOBEKa
6.2 | OK 01 UccnenoBanue croiictB |JlabopaTopHast pabota
OK 04 |pacTtBOpOB “IIpuroroBieHue pacTBOpoB”
II
7 Pazmen 7. 3amqura Kerca
XuMus B ObITY U
MIPOU3BOACTBEHHOMN
JeSITEIbHOCTH YeJI0BEKa
OK 01 XuMus B ObITY U Keiic
OK 02 |mpou3BOJCTBEHHOM TEMBI KEHCOB:
OK 04 |mestenbHOCTH uenoBeka |l. [loTemnenue kinrmara U BBICBOOOXKACHHUE Ta30BBIX
OK 07 TH/IPaTOB CO JIHA OKEaHa.

.HCKapCTBa Ha OCHOBC PACTUTCIIBHBIX MPCIIAPaTOB




