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1. OBIIIASI XAPAKTEPUCTHUKA PABOYEN ITPOT'PAMMBI
OBIIIEOBPA30BATEJIBHOM JUCHUILIAHBI «XUMUS»

1.1. Mecto AUCHMIUIMHBI B CTPYKTYpe TmpodeccHoHAIbHOIi 00pa3oBaTeIbHOI
nporpammsbl CI10:
O6meoOpazoBareabHas JIMCHIUIUTAHA «Xumusi» SIBJISIETCS 00s13aTeNTLHOM 4acTbIO

00111e00pa30BaTeIbHOrO IHMKJIa 00pa3oBaTebHOM MporpaMMbl B cooTBercTBHM ¢ DPI'OC 1o
crenuanbHocTH: 15.02.17 MoHTaX, TEXHHYECKOE OOCIy)KMBAaHWE, DKCIUIyaTallusi M PEMOHT

MPOMBIIIIICHHOTO 000pyI0BaHus (TI0 OTPACIISIM)

1.2. HeJII/I " IVIAHUPYEMbI€ pe3yJibTaTbl 0CBOCHUSA TUCHUIIJIMHDBI:

1.2.1. Heap AMCHUILIHHBI

CopepxaHue MPOrpaMMbl OOIICOO0pa30BaTEIBHON TUCIHUILIMHBI «XUMUS» HAIMPABICHO Ha
JIOCTIDKCHHE PE3YJIbTaTOB €€ u3ydeHus: B cooTBeTcTBUU ¢ TpeboBanusimu ®I'OC COO ¢ ydyetom
npodeccuonanbHoi HanpasieHHoctn @I'OC CIIO.

1.2.2. Ilnanupyemble pe3yJabTaTbl OCBOeHHSI 0011e00pa30BaTe/]bHOH JUCHUILIUHBI B
coorBercTBHHu ¢ PI'OC CIIO n Ha ocHoBe PT'OC COO

Oco0oe 3HaueHue aucuuruinHa uMmeeT npu ¢opmupoBanun u pazsutuu OK u IIK (OK
ykazvigaiomes uz Hogoz2o makema PI'OC CIIO 2022 200a no npogeccuu/cneyuanrbHocmu)



1.2.2. [lnanupyempble pe3yjabTAaThl 0CBOeHN s 0011e00pa3oBaTebHOH JUCHUILIUHBI B c00TBeTCTBHH ¢ PI'OC CIIO u Ha ocHoBe PT'OC COO

aKTyaJIM3upoBaTh MpPOOJIEMy, paccMaTpuBaTh €e
BCECTOPOHHE;

- YCTaHaBJIMBAaTh CYIICCTBCHHBIH TPU3HAK WIIH
OCHOBAaHUsA OJIA CpaBHeHI/Ifi, KJ'[aCCI/I(bI/IKaIII/II/I u
0000IICHMS;

- ompeAensaTh MedH JCSITEIbHOCTH,
napaMeTpbl U KPUTEPUN MX JIOCTHKCHHUS,
- BBIABJIATH 3aKOHOMepHOCTH nu HpOTHBOpeqHﬂ B
paccMaTpUBaEMBbIX SIBJICHHSIX;

3aaaBaTb

Koa u IlnanupyeMble pe3yJbTaThl 0CBOCHHUS JHCHMILIHHbI
HAMMEHOBAHH
e

dopMupyemMbIX O6ume? JMCcHunIMHAPHbIE?

KOMIIETEHI[H i

OK 01. B uacTu TPYA0BOro BOCIIUTAHUSA: - BIAafETh CUCTEMOM XUMHUYECKUX 3HAHMH, KOTOpas  BKJIKOYAET:

Bri6upars - TOTOBHOCTH K TPYAY, OCO3HAHHE LEHHOCTH | OCHOBOIOJArAIOIIME MOHATHSA (XMMHYECKUH D3JIEMEHT, aTOM, DIEKTPOHHAS

CIIOCOOBI MacTepCTBa, TPYAOIIOOHUE; 00004Ka aToma, S-, p-, d-2JIEKTPOHHBIE OpOUTAIM aTOMOB, HOH, MOJIEKYJIA,

pelleHus 3a1a4 | - TOTOBHOCTh K  aKTHBHOM  JIEATENBHOCTH | BAJEHTHOCTD, 3JIEKTPOOTPULATEILHOCTh, CTENEHh OKHCICHHS, XMMHYECKas

npoeCCHOHaN | TEXHOIOTUYECKON U COLMAIbHOM HAIPABIEHHOCTH, | CBSA3b, MOJIb, MOJSPHAs Macca, MOJSPHBIA OOBEM, YINIEPOAHBIM CKEJET,

BHOM CIIOCOOHOCTh ~ MHMIIMMPOBaTh, IUIAHMPOBaTh M | QyHKIMOHAIbHAs IPYIIIA, PaaMKall, H30MEPHs, U30MEPHI, FOMOJIOIHYECKHUI

JEATENBLHOCTH | CAMOCTOSTEIBHO BBIIOJIHATE TAKYIO IEATENLHOCTD; | P, TOMOJIOTH, YIIIEBOAOPOIbI, KHCIOPO- U a30TCOAEPIKAIIUE COETUHEHUS,

IPUMEHUTENBH | - UHTEPEC K Pa3IMYHBIM chepam | OHONOTUYECKM aKTUBHBIE BEIIECTBA (YIJIEBOIBI, JKHMPBI, OEIKH), MOHOMED,

0 K Pa3IM4HBIM | IPO(ECCHOHALHON JEeATENLHOCTH, IOIMMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYISPHBIE  COEAMHEHMS,

KOHTEKCTaM OBjajeHse  YHHBEPCAIbHLIMH  y4eOHBIMH | KDUCTAUIMYECKAs PEIIETKA, TUIBl XUMHYECKUX DEaKiuii (OKUCIUTEIbHO-
N03HABATEJILHBIMH JeiCTBUAMM: BOCCTaHOBHTEIBHBIE, DK30-H SHIOTEPMUYECKUE, PEAKIIMU HOHHOIO OOMEHA),
2) 6a30BbIe JIOTHYECKHE e CTBHS: PAcTBOD, DJIEKTPOIIUTHI, HEXIEKTPOIUTHI, JJIEKTPOIMTHIECKAs JAUCCOIMAIINUS,
- CaMOCTOSITENHHO (GopMynHpoBaTH U | OKHMCIIUTENb, BOCCTAHOBUTEND, CKOPOCTh XUMHUYECKOH PEAKINH, XUMHIECKOE

paBHOBECHE), TEOPUM M 3aKOHBI (TEOpUsS XUMHUYECKOIO CTPOEHUS
opranmyeckux Bemects A.M. byrnepoBa, Teopus 3IEKTPOIMTHYECKOU
qucconuanuu, nepuogudeckuit 3akon .M. MenneneeBa, 3aK0H COXpaHEHUs
Macchl), 3aKOHOMEPHOCTH, CUMBOJINYECKUHN SI3BIK XUMHH, (PAKTOJIOTUYECKUE
CBEJIEHUS O CBOMCTBAaX, COCTaBe, MOJyYEHUH U OE€30M1aCHOM HCHOJIb30BAHUU
BOKHEHIINX HEOPraHWYECKUX U OpPraHMYeCKUX BEIIeCTB B OBITY U
IIPaKTUYECKOU NEATEIbHOCTH YEI0BEKA;

- YMETh BBIABIIATh XapaKTEpPHbIE IPU3HAKK M B3aWMOCBSI3b H3YYEHHBIX
MIOHATUMN, IPUMEHATH COOTBETCTBYIOLUE ITOHATUS [IPU OIIMCAHUU CTPOCHUS U

! YKa3blBaloTCA NMYHOCTHbBIE W meTanpegmeTHble pesynbTaTtbl 3 PrOC COO (B nocnegHen pegakumm ot 12.08.2022) B otrnaronbHoi dopme, popmmpyemble obieobpasoBaTeibHOM

ANCUUNANHOMN

2 IncumMnanHapHble (NpeameTHbIE) pe3ynbTaTbl YKa3blBaloTCA B COOTBETCTBMM C METOAMKOM NpenoAaBaHna JUCLUANANHbI




- BHOCUTb KOPPEKTHUBBI B I€SITEILHOCTD, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB LENSAM, OLECHHUBATH
PHUCKU MOCTEACTBUIN ACATEILHOCTH;

- pa3BUBaTh KPEATUBHOE MBIIUICHUE NPU PELIEHUN
YKU3HEHHBIX TIPOOIIEM

0) 0a3oBbIe HCCIeA0BATEIbCKHE TeHCTBHS:

- BJIaJICTh HaBbIKAMH y4e€OHO-UCCIIeI0BATEILCKON 1
MPOEKTHOMN JIESITENbHOCTH, HABBIKAMH PA3PELIEHUS
npo0Jem;

- BBUIBJISITh TPUYUHHO-CIICICTBEHHBIE CBS3U H
aKTyaJIM3UpOBaTh 3a/1auy, BbIIBUIATh THIIOTE3Y €€
pelIeHus, HaXOJIUTh apryMEHTHI IS
JI0Ka3aTesibCcTBa CBOMX YTBEPXKICHMM, 3a7aBaTh
MapaMeTpbl U KPUTEPUU PELLICHUS,

- AHaJU3MpPOBATh IOJIYYCHHBIE B XOJE PELICHUS
3a7a4d PE3yIbTaTbl, KPUTUYECKU OLEHUBATh HX
JIOCTOBEPHOCTh, MPOTHO3UPOBATH HM3MEHEHUE B
HOBBIX YCIIOBUSIX;

- YMETh NEPEHOCUTH 3HAHUS B IO3HABATEIBHYIO U
MPAKTUYECKYIO0 00JIACTH KU3HEACATEIHLHOCTH,

- yYMeTb HHTETPUPOBATH 3HAHUS U3 Pa3HBIX
MpeAMETHBIX 00JIaCTeH;

- BBIABUTATh  HOBEIE  HJEH,
OpUTHHAIBHBIE TOAXO/IbI U PEIICHUS;
- CIOCOOHOCTh X MCIOJIb30BaHUS B
IT0O3HABATEJILHONW U COLMAIBHON IPAKTUKE

npeajaraTtb

CBOMCTB HCOPTaHUYCCKUX M OPraHMYCCKHUX BEIICCTB H HX npeBpameHI/Iﬁ;

BBIABJIATH B3aMMOCBA3b XUMHYCCKHUX 3HAaHUH C IIOHATHUAMU n
MMPEACTABIICHUAMU APYIrUX €CTCCTBCHHOHAYYHBIX ITPEAMETOB,

- YMCTb HCIIOJIB30BAaTh HanMCHOBAHUA XHUMHUYCCKUX COGIII/IHGHI/II;'I
MCKIAYHAPOJHOIo CORO3a TeOpeTI/I‘IeCKOﬁ n HpHKHaHHOﬁ XUMHHU H

TPUBUAJIbHBIC HA3BaHUSI BAXKHEUIIIUX BEIIECTB (STUJICH, alleTUJICH, TJIUIEPHH,
¢denon, Qopmanbaerus, YyKCycHash KHCIOTa, TJMIMH, YyrapHblii ras,
YIJIEKHUCIIBIN ra3, aMMHUaK, TaiieHas U3BEeCTb, HETallleHass U3BECTb, TUTHEBAS
colla U APYTUX), COCTaBIATH (OPMYIbl HEOPraHMUYECKUX M OPraHUYEeCKHX
BEIIIECTB, YPaBHEHUS XHUMHUYECKUX pEaKIuh, OOBACHITH WX CMBICI;
MOJITBEPKJIATh XapaKTepHbIe XUMHYECKHE CBOIiCcTBa BEIIECTB
COOTBETCTBYIOIIMMH IKCIIEPUMEHTAMH M 3aMUCAMH YPAaBHEHMM XUMHUYECKUX
peaKkIuii;

- YMETh YCTAHABJIMBATh IMPUHAJICKHOCTh HM3YUYCHHBIX HEOPTaHUYECKHX U
OpPraHMYECKUX BEIIECTB K OMpPENEICHHBIM KJaccaM U TpYIIaM COeIWHEHUH,
XapaKkTEepU30BaTh UX COCTaB M BAXKHEWIIIME CBOMCTBA; OMPENEIATh BUIBI
XUMHUYECKHUX CBs3eH (KOBaJeHTHAas, WOHHAs, METa/lInyecKasi, BOJIOPOIHAA),
THUIIBI KPUCTAJUTMYECKUX PEIIETOK BEIIECTB; KIACCU(PUIIUPOBATH XUMUUECKHE
peakuuy;

- copMupoBaTh TPENCTABICHUS: O XHUMHYECKOM  COCTaBISIONICH
€CTECTBEHHOHAYYHOW KapTHUHBI MHpA, POJM XUMHHM B TO3HAHWM SIBIICHUU
npuposbl, B (GOPMHPOBAHUM MBIIUICHUS W KYJIbTYPhl JIMYHOCTH, €€
(YHKITMOHATTFHOM TPaMOTHOCTH, HEOOXOIMMOM IS pelIeHus] PAKTHIECKUX
3a/1a4 ¥ IKOJOTHYECKH OOOCHOBAHHOTO OTHOIIECHUS K CBOEMY 3/J0POBBIO U
IIPUPOIHOMU Ccpelie;

- YMETh TPOBOJUTH PACYEThl MO XUMHUYECKUM (POpMysiIaM U YpaBHEHUSIM
XUMHYECKUX  peakluid ¢  HCIONb30BaHHEM  (U3MYECKUX  BEJIHYHH,
XapaKTEePU3YIONIUX BEIIECTBA ¢ KOJIMYECTBEHHON CTOPOHBI: MaccChl, 00beMa
(HOpMallbHBIE YCIIOBHSI) Ta30B, KOJIMYECTBA BEIIECTBA; HCIOIb30BATh
CHUCTEMHBIE XUMHUYECKUE 3HAHUS I TPUHITHS PEIICHHH B KOHKPETHBIX
YKU3HEHHBIX CUTYalIUsIX, CBSI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM




OK 02.
Hcnonb3oBars
COBpPEMEHHbBIE
cpeacTBa
MOMCKa,
aHanm3a u
UHTEPIIpEeTaluU
UHPOpPMALIUU U
nH(pOpMaInOHH
BI€ TEXHOJIOTHH
TUIS
BBITTOJTHEHHS
3a/1a4y
npodeccuonan
bHOU
JeSITeTbHOCTH

B 00s1acTH IEHHOCTH HAYYHOI'O NO3HAHUSA:

- c(hOpMUPOBAHHOCTH MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHUS HAyKH © OOIIECTBEHHOW MPAKTUKH,
OCHOBaHHOTO Ha JIMaJIore KYJbTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MeCcTa B
MOJUKYJIBTYPHOM MHUPE;

- COBEPILIEHCTBOBAHUE A3BIKOBOM M YHUTATEIBCKOU
KyJbTYpbl KaK CpEJCTBa B3aMMOJCHCTBHUS MEXKIY
JIFOJIBMH U TIO3HAHUS MUDPA;

- OCO3HaHME LEHHOCTUM HAy4YHOU JEATEJIbHOCTH,

FOTOBHOCTh  OCYHIICCTBJISTH  MPOEKTHYIO U
HCCIIEIOBATENBCKYIO JESITEIIbHOCTD
WHJIMBUIYQJIbHO U B TPYIIIIE;

OBiaseHne  yHMBEpPCAJbHBIMM  Y4eOHBIMH

NMO3HABATEJIbHBIMU 1€HCTBUAMM:

B) padota ¢ ungopmanmei:

- BJIQJICTh HABBIKAMH TIOJy4EHUsS HHPOpPMAIMH U3
HWCTOYHUKOB pa3HbIX THUIOB, CaMOCTOSITEIBHO
OCYILIECTBIATh MOUCK, aHAIN3, CUCTEMaTU3ALIUIO U
WHTEPIPETAINIO HHPOPMAIUH PA3TUIHBIX BHIOB U
dhopm npecTaBieHus;

- co3JaBaTh TEKCThl B pa3iHuYHBIX (opmarax c
y4eTOM Ha3Ha4yeHHs WHGOpPMAIMU |  IIeJIEBOU
ayTUTOPUH, BBIOMpas ONTHUMAIBHYIO  (QopMy
MIPEACTABICHUS U BU3yaTIU3allHH;

- OLEHHUBaTh JOCTOBEPHOCTb, JIETUTUMHOCTb
nHpopManuu, €€ COOTBETCTBHE IPABOBBIM U
MOPJIbHO-?TUYECKUM HOpMaMm;

- HCIOJIb30BaTh CpeacTBa MHGOPMAIIMOHHBIX |
KOMMYHHKAITMOHHBIX TEXHOJOTHH B pEUICHUH
KOTHUTHBHBIX, KOMMYHHKATHBHBIX "
OpraHM3allMOHHBIX  33a7a4 ¢  COOJIOJCHHEM
TpeOOBaHUI IPrOHOMHKH, TEXHUKH O€30MacHOCTH,

- YMETb IJITAHUPOBATH U BBIIIOJIHATH XUMUYECKHI SKCIIEPUMEHT (IIPEeBpaLICHHS
OpPraHWYECKUX BEIIECTB IIPU HarpeBaHUU, MOTYUEHUE ITUIICHA U U3YUYECHHE €TI0
CBOMCTB, KaueCTBEHHbIC PEAKIMM Ha albJErHbl, Kpaxmal, YKCYCHYIO
KHCIIOTY; JICHaTypalus OCIKOB MPH HATPEBAHWH, I[BETHBIC PEAKIINH OCIKOB;
IPOBOAMTH PEAKIIMH HOHHOTO OOMEHa, OTIPEeAEIsATh CPEAY BOJHBIX PAaCTBOPOB,
KaueCTBEHHBIC pPEaKIUU Ha cynbdar-, KapOOHAT- W XJIOPHI-aHHUOHBI, Ha
KaTMOH aMMOHHUSI; peIlIaTh KCIIEPUMEHTAIbHbIE 33/1a4u 110 TeMaM ""MeTasuibr"
n "Hemertamnsl'") B COOTBETCTBUU C MpaBHJIAMH TEXHUKH 0€30MIaCHOCTH MPH
oOpallleHuu ¢ BelecTBaMU U Jab0paTOpHBIM 000pyI0BaHUEM; MIPEICTABIATh
pe3yJIbTaThl XMMHYECKOTO OJKCIIEPHUMEHTa B (OpMe 3amuch ypaBHEHUH
COOTBETCTBYIOIIMX peakuil U (OpMyIUpOBaTh BBIBOABI HAa OCHOBE JTHUX
pe3yIbTaTOB;

- YMETh aHATTU3UPOBATh XUMUUECKYIO HH(OPMAIIHIO, TOTYIaeMYyI0 U3 Pa3HbIX
UCTOYHUKOB (CpPEeICTB MacCcoBOM MH(pOpManuu, cetb UHTEpHET U ApyTrue);

- BJIa/IeTh OCHOBHBIMU METOIAMU HAYYHOT'O MIO3HAHUS BEIIECTB M XMMHUECKUX
sIBJICHUH (HaOJI0IeHnEe, U3MEPEHHE, SKCIIEPUMEHT, MOICIIMPOBAHNUE);

- YMETh MPOBOAMTH pacdeThl MO XUMHYECKHM (QopMylIaM U ypaBHEHUSIM
XUMHYECKHX  PEaKIUid ¢  HCIOJB30BAaHWEM  (U3HUYSCKUX  BEJIMYMH,
XapaKTepPU3YIOIINX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI: Macchl, 00beMa
(HOpManbHBIE YCTIOBHUSI) Ta30B, KOJMYECTBA BEIIECTBA; HCIIOJIH30BATh
CUCTEMHBIE XUMHUYECKHUE 3HAaHUS AJI1 NPHUHATHS PEIICHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYaIIUsIX, CBSI3aHHBIX C BEIIECTBAMH M X MMPUMEHEHHUEM




TUTHEHBI, PECypCcOCOepPe)KCHHs, TIPaBOBBIX U
TUYECKHX  HOPM, HOPM  HH(POPMAIMOHHOMN
0€e301aCHOCTH;

- BIIQJICTh HABBIKAMU PACIIO3HABAHUS U 3aIUTHI
nHpopMmanuu, nHOOPMAITMOHHONU 0€301TaCHOCTH
JTUYHOCTH;

OK 04.

D¢ dexTuBHO
B3aMOJIENCTBO
BaTh U
paboTath B
KOJUICKTUBE U
KOMaHjIe

- TOTOBHOCTH K CaMOpa3BUTHIO,
CaMOCTOSITEJIBHOCTH U CAMOOIIPEAEIICHUIO;
-OBJIaJICHUE HaBbIKaMU y4eOHO-
HCCJIEJIOBATENILCKOW, IMPOEKTHOM W COUMAIBHOU
NEeSATEIbHOCTH;

OBianenue YHUBEPCAJIbHbIMHU
KOMMYHUKATHUBHBIMHU /IeHiCTBUAMM:

0) coBMeCTHas 1eATeJbHOCTb!

- TNOHMMaThb M UCIOJIb30BaTh IPEUMYILECTBA
KOMAaHTHOW ¥ MHIAMBHyaTbHOIN paboThI;

- NpPUHMMATh LEJIH COBMECTHOW JE€ATEIbHOCTH,
OpPraHu30BbIBaTh U KOOPJWHHUPOBATH IECUCTBHUS IO
€e JIOCTH)KEHUIO: COCTaBIIATh IUIAH JIEWCTBUU,
pacnpenensaTh pojid ¢ Y4€TOM MHEHU YYaCTHUKOB
00CYyXXJaTh pe3ylbTaThl COBMECTHON paboThI;

-  KOOpJIMHUPOBAaTH U BBINOJHATH paboOTy B

YCIOBUAX peanbHOro, BUPTYaJIBbHOTO u
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;
- OCYLUECTBJIATH IIO3UTUBHOE CTPATETMYECKOE

MOBEJICHUE B PA3JIMYHBIX CUTYAIUAX, TPOSBISATH
TBOPUYECTBO U BOOOpakeHUE, ObITh HHUIIMATUBHBIM
OBiajieHne YHUBEPCAJIbHBIMH PEryJsiTUBHBIMU
AeCTBUAMU:

') MPUHATHE ce0s1 M APYTUX JII0/eii:

- IPUHUMATh MOTHUBBI U apTYMEHTBI JPYTUX JIOCH
IIPY aHATN3E PE3y/IbTATOB JCITCILHOCTH;

- YMETb IUIAHUPOBATH U BBIIIOJIHATh XUMHUUECKUH HKCIIEPUMEHT (IIPEBPALLCHUS
OpPraHMYECKUX BEUIECTB IIPU HArPEBaHUU, IOJIYyUEHHE ITUIIEHA U U3YUEHUE €TO
CBOWCTB, KAaueCTBEHHbIC pEaKIUM Ha aJbJAETHIbl, Kpaxmaj, YKCYCHYIO
KUCJIOTY; JIeHaTypanusi OEJIKOB IPU HAarpEBaHUH, LIBETHbIE PEAKIIMU OEJIKOB;
IPOBOJIUTH PEAKLIUU HOHHOTO 0OMEHa, OIIPEeIIATh CPely BOJHBIX PACTBOPOB,
KayeCTBEHHbIE pEaKUUM Ha cyiabdar-, kapOoHAT- W XJIOPUI-aHUOHBI, Ha
KaTHOH aMMOHMS; PELIaTh 3KCIIEpUMEHTANIbHBIE 3a/1a41 110 TeMaM "MeTayisl"
u "Hemerannpl'") B COOTBETCTBUM C MpaBUIAMHU TEXHUKU OE30MaCHOCTU MPHU
oOpallleHnH ¢ BellecTBaMH U JIaOOpaTOpHBIM 000pyI0OBaHUEM; MTPEJICTABIAThH
pe3yabTaThl XWMHUYECKOTO SKCIepHUMEHTa B (opMe 3amucH ypaBHEHUH
COOTBETCTBYIOLMX PEAKIMA U (HOpPMYyIMpPOBAaTh BHIBOJBl HA OCHOBE 3THUX
pe3yIbTaTOB




- IPU3HABaTh CBOE MPABO M IIPABO APYTHX JIFOICH Ha
OINOKHU;

- pa3BUBAThH CIIOCOOHOCTH MMOHUMATh MUP C
MO3UIIMH JIPYTOT0 YeJI0OBEKa;

OK 07. B o0J1acTH 3K0JI0THY€CKOT0 BOCITUTAHMS: - cdopMupoBaTh NOPEACTABICHUA: O XHUMHUYECKOM  COCTaBISIOLICH
CopeiicTBoBaTh | - c(HOPMUPOBAHHOCTH SKOJOTHMUYECKOW KYIBTYPHI, | €CTECTBEHHOHAYYHONH KapTUHBI MHUpPA, POJM XMMHUU B TO3HAHWUU SIBICHUH
COXPaHEHUIO MOHMMAHHUE BJIMSIHUS COLIMATIBLHO-3KOHOMHUYECKUX | IPUPOAbI, B (OPMHUPOBAHMHM MBIIUICHUS M KYJIbTYpPhl JIMYHOCTH, €€
OKpY)KalOlIed | MpOLIECCOB  HA  COCTOSHUE  TPUPOAHOW U | QYHKIIMOHAIBHOW TPAMOTHOCTH, HEOOXOIUMON JUIS PELICHUS MPAKTUYECKUX
cpenpl, COLIMAJIBHOW  Cpeibl, OCO3HAaHWUE TJI00ATBHOTO | 33]]a4 U IKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3I0POBBIO U
pecypcocOepex | XxapakTepa KOJIOTHYECKUX Mpo0ieM; IIPUPOJHON Ccpene;
€HHUIO, - IUIAaHUPOBAHWE W OCYILECTBICHHE ACHCTBHI B | - yMeTh COOIIOATh MpPaBHJIa HKOJIOTMUYECKU 11eJIeco00pa3HOro MOBEICHUS B
IIPUMEHSATH OKpY)KaloIlllel Cpele Ha OCHOBE 3HAHUS ILeNel | ObITY U TPYJAOBOM AESITENHOCTH B LIEJSAX COXPAaHEHUS CBOETO 370POBbS U
3HaHUS 00 YCTOWYMBOI'O Pa3BUTHS YEJIOBEUECTBA; OKpY’Karollled MPUPOJHOM Cpebl; YUUTHIBATH ONACHOCTh BO3ACHCTBUS Ha
U3MEHEHUU AKTUBHOE HETIPUATHE JECHCTBUM, IPUHOCSIIMNX BpE]| | )KUBBIE OpPraHU3MbI OIPEICIICHHBIX BEIIECTB, ITOHMMAsl CMBICI ITOKA3aTEs
KJINMATA, OKpY’Karolllel Cpee; IpeaebHON JOIMYCTUMON KOHUEHTpauu
IPUHLINIIBI - yYMEHHE TMPOTHO3UPOBaTH HEOIArONpPHITHBIC
OepexIINBOro 9KOJIOTUYECKHE TOCIEACTBUS MPEANPUHUMAEMBIX
IIPOM3BOJCTBA, | ACWCTBUH, IPEIOTBpAIIATh HX;
3¢ PeKTUBHO - paciMpeHue OIIbITa JESATEIIBHOCTH
JICHCTBOBATh B | DKOJIOTMYECKON HAIIPaBJICHHOCTH;
Ype3BbIUANHBIX | - OBJIaJICHHE HaBbIKaMU y4eOHO-
CUTYaLUsIX HCCIIEA0BATENbCKOM, IPOEKTHON U COLIMAIBHON

JEeATEIbHOCTH;
I1K 3.4. - YMEHHUE ONPENENSTh IPAJallii Ka4ecTBa TOBAapa; | - yMETb IJIAHUPOBATh U BBIIIOJIHATH XUMUYECKUHN IKCIIEPUMEHT
Kinaccuguimpo | KOHTPOJIMPOBATh YCIOBUSA M CPOKU XPAHEHHS U (npeBpallleHUsl OpraHMYECKUX BEIIECTB IIPU HarpeBaHUM, MOJTy4YEeHUE
BaTh TOBApEI, TPAHCIOPTHPOBAHUS TOBAPOB, 00ECHIEUNBATh UX STWIEHA ¥ U3yYEHUE €0 CBOMCTB, KAUECTBEHHBIE PEAKLIUN Ha aJIbJETUBI,
uaeHTHGUIMpo | COXPAHAEMOCTD; Kpaxmall, YKCYCHYIO KUCIJIOTY; JeHaTypalius OeJIKOB IPU HarpeBaHHH,
BATE HX - obecnieunBaTh COOIOIEHUE CAaHUTAPHO- LBETHBIE pEaKIMK OEJIKOB; MPOBOJAUTH PEAKIIMU HOHHOTO OOMEHa,
ACCOPTHMEHTHY AMUAEMHUOIOTMUECKUX TPEOOBaHUH K TOBapaM U OTIpeIeIIsATh CPEy BOAHBIX PACTBOPOB, KAUECTBEHHbIE peaklliy Ha cynbdart-,
o YIIaKOBKE, OLIEHUBATh KAYECTBO IPOLIECCOB B KapOOHAT- U XJIOPUA-aHUOHBI, HA KATHOH AMMOHMS;

COOTBETCTBUH C YCTAHOBJICHHBIMU TPEOOBaHUSIMHU. | -  cHOPMHUPOBATh  NPEACTABICHUSA: O XHMMHUYECKOM  COCTaBISIOLIEH
IIPUHAJIEKHOC

CCTeCTBeHHOHaquOﬁ KapTUHBI MHpa, POJIA XUMHUHU B IO3HAHHUU SIBJICHUM




Th, OLIEHUBATh
Ka4ecTBo,
JMarHOCTHPOBA
Th AC(EKTBI,
OTIPE/ICIIATh
rpaganun
KavecTBa.

[1K 3.5.
KonTponupona
Th YCIIOBHS U
CPOKHU
XpaHEHUs U
TPAHCIIOPTUPOB
aHUs TOBAPOB,
obecreunBaTh
ux
COXPaHSIEMOCTh
, IPOBEPSATH
coOJroienue
TpebOBaHMi K
odopMIIEHHUIO
COTIPOBOJIUTENH
HBIX
JIOKYMEHTOB.

IIK 3.6.
O0ecrieunBaTh
coOII0ICHHE
CaHHUTapHO-
SIHUIEMHUOJIOTH
YECKHUX

opuponbl, B (OPMHPOBAHHM MBIIUIEHUS M KYJIbTYpPhl JIMYHOCTH, €€
(YHKIMOHATBHON TPAaMOTHOCTH, HEOOXOMMOM Ul PEIICHUs] MPAKTHIECKUX
3a/1a4 U SKOJIOTMYeCKd OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/I0POBBIO U
MIPUPOIHOM CPEE;

- yMeTb COOJII0IaTh MpaBUiIa SKOJIOTUYECKH 11eJIeCO00Pa3HOT0 OBEICHUS B
OBITY U TPY/ZOBOH IEATEIHHOCTH B IEIISIX COXPAaHEHUS CBOETO 3I0POBbS U
OKpY’Karolllel MPUPOIHOI Cpeibl; yYUTHIBATH OMACHOCTh BO3ACHCTBUS Ha
JKUBBIC OpPTaHHU3MbI OIIPEACIICHHBIX BEIICCTB, ITIOHUMAA CMBICJI ITOKA3aTCIIA
npeenbHON JOMYCTUMOM KOHIIEHTPAIUH

10




TpeOOBaHU K
TOBapam u
YITAKOBKE,
OIICHHUBATH
Ka4eCTBO
IPOIIECCOB B
COOTBETCTBUHU C
YCTaHOBJICHHBI
MU
TpeOOBAHUSIMHU.
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2. CTPYKTYPA U COJIEP)KAHUE OBIIIEOBPA3OBATEJIbHOM JUCIHATLIMHBI

«XHUMUSA»

2.1. O0beM JUCHUILIMHBI U BUbI y4eOHOH padoThI

Bun yueOHo# padoThI

O0BeM B yacax

O0BbEéM MakCHMAJILHOW HATPY3KHU 108
B T.4

O0bem o0pa3oBaTe/IbHOI NPOrpaMMbl JUCHHUILINHBI 72
B T.4

OcHoOBHOE co/lep:KaHue 64
B T. Y.:

TeopeTuyeckoe o0ydueHue 30
MPAKTUYECKUE 3aHATUS 24
abopaTOpPHBIE 3aHITHS 10
IIpodeccuonanbHO-OpEeHTHPOBAHHOE co/lep:KaHue (Co/lep:KaHue 5
NMPUKJIAJTHOT0 MOYJIAA)

BT. U..

TeopeTudyeckoe o0ydyeHue 2
MPAKTUYECKHE 3aHATHS 4
CamocrosrenbHas pabora 36
IIpomexxyTouHasi arrecTamnus (3a4er) 2

12
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2.2. TemaTn4yecKkMii IJIAH U COAEPKAHME TUCUHUILTHUHBI

Haumenosanue Conep:kanue y4eOHOro MaTepuasia (0OCHOBHOE M MPO(PecCHOHATIBLHO-OPHUEHTHPOBAHHOE), OBLeM 1aco dopMupyemMble
. 'HEM 4aCOB
pa3aesioB U TeM JlabopaTopHbIe U MPAKTHYECKHEe 3aHATHS, IPUKJIATHOI MOIY/Ib KOMIIETeHIIUH
1 2 3 4
OcHOBHOE coepKaHue 64
Pa3nes 1. OcHOBBI CTPpOEHHUs BellecTBa 6
Tema 1.1. OcHoOBHOE coiep:KaHue 4 OK 01
Crpoenue aToMOB
XUMHUECKHX Teopernueckoe odyuenue 2
JJIEMEHTOB U y .
npupoaa CoBpeMeHHasi Mojelb CTpoeHuss aroMa. CHUMBOJMYECKUN SI3bIK XUMHUHU. XUMHUYECKUNU DIIEMEHT.
XIMIUECKO OnekTpoHHas KoH¢urypauus aroma. Kiaccupukanus XUMUYECKHX AJIEMEHTOB (S-, P-, d-?JIeMeHTLI).
CBSI3H Banentarie 3JICKTPOHBI. BanentHocTs. DJeKTpOHHAs npupoaa XUMHUYECKOH CBSI3U. 2
DIIeKTPOOTPULIATEIILHOCTh. BuABl XMMHYECKOW CBsA3M (KOBAJICHTHAs, HWOHHAs, METAJTMYCCKAs,
BOJIOPOJIHAS) U CIIOCOOBI €€ 00pa30BaHuUs
IIpakTHYeckne 3aHATHS 2
Pemenve 3aganmii Ha HCHOJIL30BAaHHE XUMHYECKOH CHMBOJIMKUA M Ha3BaHUU COCOUHEHHUH IIO
HOMEHKJIAType MEXIYHApOAHOTO COK03a TEOPETUYECKOW W NPHUKIAJAHOW XUMUU U TPHUBUAIBHBIX
Ha3BaHUU JJIS COCTABJICHUS XUMHUYECKUX (POPMYJ TBYXAaTOMHBIX COCTUHEHUN (OKCHUIOB, CYIb(HUIOB,
TUAPUIOB U T.I1.) U IPYTUX HEOPTAaHUUYECKUX COSAMHEHUN OTJENbHBIX KIIACCOB. 2
[IpakTuueckue 3aaHus HA YCTAHOBJICHUE CBSI3M MEXKIY CTPOCHHEM aTOMOB XMMHUYECKUX JIEMEHTOB U
MEePUOIUYECKUM M3MEHEHHEM CBOWCTB XMMHUUYECKHX AJIEMEHTOB M HUX COECJWHEHUWA B COOTBETCTBUU C
nonoxkeHueM [leprnonueckoi CUCTEMBI.
Camocmosamenvnas paboma 4
Tema 1.2. OcHoBHOE coep:KaHue 2 OK 01
OK 02
IIpakTuyeckue 3aHATHSA 2
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[Tepuoanueckuii
3aK0H U Ta0JIuIa
.. MenneneeBa

Ilepuoanueckas cucrema xumMuueckux sneMeHToB J[.M. Menaeneea. ®u3nueckuii CMbICIT
ITepuoaunueckoro 3akoHa J[.M. MenneneeBa. 3akOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMHYECKHUX
3JIEMEHTOB, 00pPa3yeMbIX MU MPOCTHIX U CIIOKHBIX BEIIECTB B COOTBETCTBUH C MOJIOKEHUEM
XUMHUYECKOro 3emenTa B [lepuonnueckoii cucreMe. MUpOBO33peHUYECKOE U HAYYHOE 3HAYEHUE
[Tepuoanueckoro 3akona /.M. Menneneena. [Ipornossr .M. Menaeneea. OTKpbITHE HOBBIX
XHUMUYCCKHX DJICMCHTOB.

Pemenne nmpakTUKO-OPUEHTUPOBAHHBIX TEOPETHUCCKUX 3aJJaHUH HA XapaKTePU3AIUI0 XUMUUYECKHUX
2JIeMeHTOB «MeTalTmdecKre / HEeMETAITMIECKIE CBOMCTBA, SJICKTPOOTPUIIATEIEHOCTh XUMUIECKIX
3JIEMEHTOB B COOTBETCTBUU C UX JIEKTPOHHBIM CTPOCHUEM H TIOJIO)KCHUEM B TIEPHOIUYECKON CUCTEME
XHMHYECKHX 31eMeHTOB J[.J1. MeHaeneeBay

Pa3znen 2. XumMuuyeckue peakunu

10

Tema 2.1. Tumer
XUMHAYECKAX
peakiuii

OcHoOBHOE co/lep:KaHue

TeopeaneCKoe oﬁyqe}me

Knaccugukarus v THIIBI XUMHYECKUX PEAKINN C yYaCTHEM HeopraHmdeckux BemecTB. CocTaBiieHue
YPaBHEHMI peakluii COeAUMHEHMs, PA3JI0KEHHs, 3aMeIleH s, 0OMEHa, B T.4. peaKkluil ropeHus,
OKHCJICHUA-BOCCTAHOBJICHHUS.

YpaBHEHMs OKHCIEHUSA-BOCcCTaHOBIIEHU. CTeneHb okuciaeHus. OKUCINUTENb U BOCCTAHOBUTEND.
CocraBieHre U ypaBHUBAHUE OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUII METOI0M 3JIEKTPOHHOI'O
6ananca. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIUH B IPUPO/JIE, TPOU3BOICTBEHHBIX IpoIieccax U
JKU3HEAESITEIIBHOCTA OPraHU3MOB

HpaKaneCKne 3aHATUSA

KonuyectBeHHbIE OTHOLIEHUSI B XUMUU. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XUMHHM U PacueThl MO
YpaBHEHUSIM XUMHUYECKUX peakiui. Mojb Kak eJuHHIlA KOJWYecTBa BellecTBa. MomsipHas macca.
3aKOHBI COXpaHEHUS MacChl U PHEpruu. 3akoH ABoraapo. MoispHbli 00beM ra3oB. OTHOCHUTENbHAS
MJIOTHOCTH Ta30B. PacdeTsl o ypaBHEHMSIM XUMHUYECKUX PEAKIUNA ¢ MCIOJIh30BAHHEM MAcCChl, 00BheMa
(HOpMalbHBIE YCIIOBHS) Ta30B, KOJIMYECTBA BEIIECTBA

OK 01

Camocmoamenvhuas paboma

OcHoBHOE coaepxaHue

OK 01
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Tema 2.2. Teopernueckoe o0yueHue 2 OK 04
DNEKTPOIUTHYECKA
o ucconpanus u | LCOPHs BJICKTPOIUTHYECKOH Jucconranni. VOHbL DICKTPOIUTBI, HEIICKTPOIUThL. Peakiun HOHHOro
MOHHBIH 06MeH oOMeHa. COCTaBJIeE{I/Ie peaKiuii HOHHOTO OOMEHa ITyTeM COCTABJICHHUS WX TOJHBIX U COKPALIEHHBIX 2
MOHHBIX ypaBHEeHUH. KHCIOTHO-OCHOBHBIE peakluu. 3aJaHus Ha COCTABIIEHNE HOHHBIX PEaKIIHii
JlabopaTopHbie 3aHATHUSI 2
JlaGopaTopHas padota “THUITbl XUHMHUYECKUX pEaKIuii”.
HccnenoBanue TUTIOB (10 COCTaBY U KOJIMYECTBY HCXOIHBIX U 00Pa3yIOMUXCsI BEIIECTB) U MPU3HAKOB 9
XUMHYECKHX peakiuii. [I[poBenenune peakuuii HOHHOTO 0OMEHa, OIPEeIeHUE CPEIbl BOTHBIX
pacTBOPOB. 3aJaHusl Ha COCTaBICHUE HOHHBIX PEAKIIUN
KonTpoasnas
CrtpoeHnue BemecTBa 1 XUMUYECKUE PEaKuu 2
padora 1
Pasznea 3. CTpoeHue 1 CBOMCTBA HEOPraHUYECKUX BElECTB 16
Tema 3.1. OcHoOBHOE co/lep:KaHue 4 OK 01
Knaccudukanus, OK 02
HOMEHKJIATYpa 1 Teopernueckoe odyuenue 2 TIK 3.4
CTpPOEHHE .
e — [Ipeamet Heopranudeckoit xumun. Kimaccudukaimsi HeoOpraHm4eckux BemecTB. [I[pocTrie U CoKHbBIE
p BeriecTBa. OCHOBHBIE KIIACCHI CIIOKHBIX BEIIECTB (OKCHIbI, THAPOKCUIBI, KUCIOTHI, COJIH).
BEILECTB
m B3anmMocBsI3p HeOpraHUUECKUX BEIIEeCTB. ATrperaTHble COCTOSIHMS BelecTBa. Kpucrammueckue u
amop(HbIe BelecTBa. TUIBI KPUCTAJUIMYECKUX PEIIETOK (aTOMHAas!, MOJIEKYJIsipHasl, HIOHHAs, 2
MeTayuInueckas). 3aBUCUMOCTh (PU3MUYECKUX CBOWCTB BEIIECTBA OT TUIA KPUCTAJUIMUECKOU PEIISTKH.
3aBHUCHUMOCTh XUMUYECKOW aKTUBHOCTH BEIIECTB OT BHJIa XMMUYECKOH CBSI3U U THIIA KPUCTAIITHIECKON
perretku. [IpudarHBEI MHOrOOOpa3us BENIECTB
IIpakTnyeckune 3aHATHSA 2
Homenknarypa HeOpraHMUeCKHX BEIIECTB: HA3BaHHUE BEIIECTBA UCXOS U3 UX XUMHUYECKON (OpMYIThI
WM COCTABIIEHUE XUMUYECKOU (POPMYITBI UCXOMS U3 Ha3BAHUS BEIIECTBA MO MEXKyHAPOTHOM 2

(MIOITAK) miu TpuBHaIbHOM HOMEHKJIATYpE.
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Pemenne mnpakTHdeckux 3aJaHU MO KiIAcCH(UKAIMK, HOMEHKJIATYpEe M XHMHUYECKHM (opMyiam
HEOPraHMYECKUX BEIIECTB PA3JIMYHBIX KJIacCOB (yrapHbId ra3, YIJICKHCIBIA Ta3, aMMHAaK, ramieHas
U3BECTh, HETaIlIeHast U3BECTh, MIMTHEBAS COJA U APYTUX): HA3bIBATH M COCTABIIATH (POPMYJIIBI XUMHYECKHX
BEILIECTB, OPEAENATh IPUHAATIEKHOCTD K KI1accy.

Hcrouynnku XuMudeckoi nHpopMalu (CpecTB MaccoBoi nHGopMammu, cetb iHTepHeT u npyrue).
[Touck nHpOpMaLNK IO HA3BAHUAM, HIIEHTU(UKATOpAM, CTPYKTYPHBIM hopmMynam

Camocmoamenvnas paboma

Tema 3.2. Pusuko-
XUMHYECKHE
CBOMCTBaA
HEOPTraHUYECKHUX
BCIICCTB

OcHoBHoOe coepkaHue

Teopernueckoe o0yueHue

Mertamibl. O0uie ¢pu3nveckue U XMMUYECKHe CBOHMCTBA MeTayuloB. CrocoObl moiydeHus. 3HaYCHHE
METAIJIOB M HEMETAJUIOB B TPHPOAC M IKU3HEICATSIIFHOCTH YelOoBeKa M opraHusmoB. Kopposus
METAaJUIOB: BHJIBI KOPPO3HH, CIIOCOOBI 3aIIUTHI METAJIOB OT KOPPO3UH

Hemeramnsl. OOmue Qusnueckue M XHUMHUYECKHME CBOMCTBa HEMETaJIOB. THIUYHBIE CBOMCTBA
HemetaiuioB [V— VII rpynm. Kimaccudukanus 1 HOMEHKIaTypa COeIMHEHUH HeMeTauioB. KpyroBopoTsl
OMOTeHHBIX 3JIEMEHTOB B IIPUPOJE

XVMHYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKHUX BEMIECTB (OKCHI0B, TUIPOKCUIOB, KHCIIOT,
coJieii u ap.). 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB MIPOCTHIX BEIIECTB, BOJIOPOIHBIX COSAMHEHUH,
BBICIIMX OKCHJIOB U THAPOKCHJIOB

IIpakTHYecKkHne 3aHATHA

CocraBieHHe ypaBHEHMH XHMUYECKUX PEAKLHUH C Y4aCTHEM IPOCTBIX M CIIOKHBIX HEOPraHWYECKHX
BEIIECTB: METAJJIOB U HEMETAJUIOB; OKCHUAOB METAJIOB, HEMETAIJIOB U aM(pOTEPHBIX DIIEMEHTOB;
HEOPraHMYeCKUX KHCIOT, OCHOBAaHMH M aM(OTEepHBIX THAPOKCHIOB; HEOPraHWYECKHUX COJIEH,
XapaKTEepU3YIOIIUX UX CBOKCTBA.

PeuieHne mpakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUK HA CBOMCTBA, COCTAB, IIOJIy4EHHUE U
0e30MacHOe UCIOJb30BAaHUE BAXHEHIIMX HEOPraHMYECKWX BEHIECTB B OBITY M MPaKTHUYECKON
JIeATEIIbHOCTH Y€JI0OBEKa

OK 01
OK 02
IIK 3.5

Camocmoamenvnas paboma
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Tema 3.3. OcHoOBHOe coiep:KaHue 2 OK 01
Nnentuduxanys OK 02
HEOPraHHYECKHX JlabopaTopHble 3aHATHUS 2 OK 04
Beliects JlaboparopHas pabota «aeHTH(UKAINS HEOPTaHUISCKUX BEUIECTBY.

Pemenne sKkcnepUMEHTANbHBIX 3aa4 MO XMMHUYECKMM CBOMCTBAM METaUIOB M HEMETAJUIOB, IO

pPacro3HaBaHUIO U MOJIYYCHHUIO COSTMHEHUI METAIJIOB M HEMETAILIOB. 2

WUnentudukanusi HEOPraHMYECKHX BEUIECTB C HCIOJB30BaHHEM HUX (DU3MKO-XUMUYECKUX CBOICTB,

XapaKTepHBIX KAYECTBEHHBIX peakiuii. KadecTBeHHbIC peakinuu Ha cyibdar-, kKapOOHAT- U XJIOPH/I-

AQHUOHBI, HA KATHOH aMMOHUS
KonTtposabnasn N

CBolicTBa HEOPTAHUYECKUX BEIIECTB 2
pabora 2
Pa3nean 4. CTpoeHue U CBOIiCTBAa OPraHMYECKUX BelleCTB 24
TeMma 4.1. OcHoOBHOE co/lep:KaHue 4 OK 01
Kiaccudukanms, IIK 3.4
CTpoeHHE 1 Teopernueckoe odyuenue 2
HOMCHKIIATypa [TosiBneHue 1 pa3BUTHE OPraHUYECKON XMMUM Kak Hayku. [Ipeamer opranmyeckoit xumuu. Mecto u
OpraHMHCCKHuX 3HaYEHUE OPTaHUYECKON XMMUH B CHCTEME ECTECTBEHHBIX HaYK.
BCIICCTB XVWMHYECKOE CTPOSHUE KaK IMOPSIOK COSAMHCHHUS aTOMOB B MOJIEKYJIE COTJIACHO WX BaJCHTHOCTH.

OCHOBHBIE TOJIOKEHUS TEOPUU XUMUUYECKOIO CTPOEHUSI OpraHMuYecKuX coeauHeHuid A.M. Bytieposa.

VYriepoaHslid CKEJNEeT OPraHMYeCKOW MOJEKYJbl. 3aBUCUMOCTH CBOMCTB BEIIECTB OT XHUMHUYECKOTO 9

cTpoeHust MoJekyn. M3omepust 1 u30Mepsbl.

[TonssTue o ¢yHkumoHaneHOM rpynmne. Paaukan. IlpuHnunel kiaccu@UKauyd OpraHUYECKHX

coenuHeHU. MexTyHapoiHass HOMEHKIIATypa ¥ MPUHIUIIBI HOMEHKIIATYPbl OPraHUYeCKUX COSAMHEHUN.

[TonsiTne 06 a30TCOAEPKAIINX COCTUHEHUSIX, OMOJIOTMYECKH aKTUBHBIX BEIIeCTBaX (yrieBoaax, Kupax,

Oenkax ¥ JIp.), BLICOKOMOJIEKYJISPHBIX COSTUHEHMSIX (MOHOMED, TOTUMED, CTPYKTYPHOE 3BEHO)

IpakTuyeckue 3aHATHSA 2

Homenknatrypa opraHWYeCKUX COCIWHEHWW OTIENBHBIX KJIAcCOB (HACHIIICHHBIC, HEHACHIIICHHBIC W

apOMaTHUYECKHE YTJIEBOJOPOJbI, CIUPTHI, ()EHOIBI, albIACTUIbI, KETOHBI, KAPOOHOBBIE KHCIOTHI U JIp.) 2

CocraBieHHe TOJHBIX M COKPAIICHHBIX CTPYKTYPHBIX (DOPMYJT OpraHMYeCKHX BEUIECTB OTAENIbHBIX
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KJIACCOB, HMCIOJNB3YS MX Ha3BaHMS IO CHCTEMaTMYECKOW M TPUBUAIBHOW HOMEHKIAType (STHIIEH,
alleTWICH, TIIMIEpUH, (eHon, (QopManbIeru], yKCycHas KHCIOTa, TMUIMH). PacueTsl mpocteiieit
(bopMyIibl OpraHu4eCcKO MOJIEKYJIbI, HCXO/IA U3 AJIEMEHTHOTO cocTaBa (B %)

Camocmoamenvnaa paboma 4
Tema 4.2. OcHoOBHOE coep:KaHue 12 OK 01
CaoiicTBa OK 02
OpraHIYecKUX Teoperudeckoe o0yueHue 6 OK 04
COCIMHCHNH OU3NKO-XUMUYECKUE CBOWCTBA OPraHUYECKUX COCAMHCHHH OTIEIBHBIX KJIaccoB (OCOOEHHOCTH IIK 3.6

KJIacCU(UKALMU U HOMEHKJIATyphl BHYTPH KJlacca; TOMOJIOTHUECKU s v o01mas Gpopmyna; u3oMepus;

(du3HYECKHE CBOMCTBA; XUMHUYECKHE CBOMNCTBA; CIIOCOOBI MTOTYICHHS):

— TMpeNeNbHBIC YIIIEBOAOPOIbI (JIKaHBI M IUKIJIOAJIKaHbl). ['OpeHne MeTaHa Kak OJUH U3 OCHOBHBIX

MCTOYHUKOB TEIUIA B MPOMBIIIEHHOCTH U ObITY. CBONCTBa MPUPOIHBIX YIIEBOJOPOA0OB, HAXOXKICHUE B

MPUPOJIE U MPUMEHEHHUE AJIKAaHOB,; 2

— HeTpeieIbHbIe (aTKEHBI, ATKUHBI U aJIKaJJUeHbl) U apOMaTUYECKUE YIIeBO10poabl. ['opeHue aneruneHa

KaK MCTOYHMK BHICOKOTEMIIEPATYPHOTO IIAMEHH JIJIsl CBAPKU U PE3KH METAILJIOB

— KHUCIIOPOJICOCPKAIINE COSTMHCHUS (CIUPTHI U (PEHOJIBI, KAPOOHOBBIC KUCIOTHI ¥ 3(UPHI, aJTbJICTHIbI

U KETOHBI, XUPBI, yrieBojbl). [IpakTHueckoe MpUMEHEHHWE STUJICHIVIMKOMS, TIUIEpHuHa, (eHona. 2

[Ipumenenue Qopmanpaeruaa, aneraiblerujia, YKCYCHOM KHUCIOTHL. Mblla Kak COJIM  BBICIIUX

KapOOHOBBIX KUCIOT. MoIoIIe CBOHCTBA MbLla

— a30TCOo/IepIKAIE COETMHEHNS (AMUHBI 1 aMMHOKHCIIOTHI, OeNiku). BricokoMomneKyaspHble COeMHEHMS

(cuHTeTMYEeCKHME U  OMOJOTMYeCKH-aKTHBHBIE). MOHOMEp, TOIUMEpP, CTPYKTYpHOE  3BEHO. 2

[Tonmumepuzarus STUIeHa KaKk OCHOBHOE HAIIPaBJICHUE €r0 UCIIOJIb30BAHUSI.

['eneTnyeckast CBA3b MEXKYy KJIAaCCAMH OPTraHUYECKUX COCTMHEHUN

IIpakTHYeckne 3aHATHS 4

CBoiicTBa OpraHUYECKHX COCIUHEHUW OTICNBHBIX KJIACCOB (TPUBHAIBHAS M MEXIyHApPOIHAS

HOMEHKJIaTypa, XUMUYECKHE CBOWCTBA, CIIOCOOBI MOMYYEeHHUs): TIpeIebHbIe (aTKaHbl U ITUKIOATKAHBI), 9

HenpeeNbHble (QTKEHbI, aTKUHBI U aJKaJMEHbl) U apOMAaTUYECKUE YTIIEBOJOPOIbl, CHUPTHI U (EHOJIBI,
KapOOHOBBIE KUCIIOTHI U 3(UPHI, AIbACTUIBI U KETOHBI, aMUHBI 1 aMUHOKHUCIIOTHI, BHICOKOMOJIEKYJISIPHBIE
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coeMHEHUs. 3aJaHHs HAa COCTABJICHUE YpPAaBHEHUN XMMHUYECKHX PEaKIMil ¢ yJyacTHEeM OpraHMYeCKHX
BEII[ECTB Ha OCHOBAaHUU UX COCTaBa U CTPOCHUS

CocraBieHue cxeM peakuuid (B TOM 4YHCIE I[I0 TMPEUIOKEHHBIM LENOYKaM IPEeBpPAILCHU ),
XapaKTePU3YIOIINX XUMUYECKHE CBOICTBA OpraHMYEeCKUX COSAMHEHUN OTJENIbHBIX KJIACCOB, CIIOCOOBI UX
MOJYyYECHUS] W HA3BaHUE OPraHUYECKUX COCIMHEHUW 110 TPUBUAIBHOW WM MEXIYHAPOIHOU
CHUCTEMAaTUYECKOM HOMEHKJIATYype.
Pemienne 1npakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUl HA CBOMCTBA OPraHUYECKUX
COEIMHEHUI OTJENbHBIX KJIACCOB

JlabopaTopnasi paGora

JlaboparopHas padota “IIpeBpallieHuss OpraHUYECKUX BELIECTB IIPU HarpeBaHuu".
[ToyueHue 3TUICHA M U3YYEHHE €r0 CBOMCTB. MoIeIMpoBaHNe MOJIEKY M XUMUYECKUX MTPEBPALICHUI
Ha [IpUMepe TaHa, ITUIICHA, alleTUIIeHa U JIp.

Camocmoamenvhnas paboma

Tema 4.3.
Wnentuduxanms
OpPTaHHYECKUX
BEIIECTB, UX
3HAYEHUE U
MPUMEHEHUE B
OBITOBOM U
MIPOU3BOICTBEHHON
EeSTENTLHOCTH
yeJIoBeKa

OcHoOBHOE co/lep:KaHue

TeopeaneCKoe oﬁyqeﬂue

buooprannueckue coenuHeHus. IlpumeHenue u Ouosormdeckas poisib yrieBojaoB. OxucieHue
YIJIEBOJOB — MCTOYHUK OHHEPIUU HKHUBBIX OpraHu3smMoB. OO0IacTM NPUMEHEHUS aMHHOKHUCIOT.
[IpeBpamenuss OenkoB mnuu B opraHusMme. buonorumueckue ¢yHkinuu OenkoB. buonoruueckue
¢GyHKIMU XUpOB. PoJb opraHnyeckoit XuMUM B pellieHUH Ipo0JIeM MUILEBOM 6e301MacHOCTH

Ponp oprannueckoil XMMHH B pEUICHHH MPOOJIeM DJHEPreTUYecKOor Oe30MacHOCTH, B Pa3BUTHH
MEJUIIUHBI, CO3/TAaHUY HOBBIX MaTE€PHAJIOB, HOBBIX HCTOYHUKOB DHEPTUH (ATbTEPHATUBHBIC UCTOUHUKHI
sHepruu). OnacHOCTh BO3ACHCTBUSI HA )KUBBIE OPTaHU3Mbl OPTAHUYECKUX BEUIECTB OTAEIBHBIX KJIACCOB
(YrmeBomopo/ibl, CIUPTHI, (DEHOJBI, XJIOPOPTaHUYECKUE MPOWU3BOAHBIC, AIBJICTHUIABI W Jp.), CMBICIT
MOKa3aTesisi NPEAEIbHO JOIMYCTUMON KOHLIEHTPALUU

JlaGopaTopHble 3aHATHSA

OK 01
OK 02
OK 04
IIK 3.4
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JlaGopaTtopHas padora: “VneHTrduKkamnms opraHMIeCKuX COSTUHEHNN OTACTbHBIX KJIaCCOB”
WnenTudukamms OpraHMuecKiX COSIUHEHNH OTAETbHBIX KJIACCOB (Ha MPUMEpE albJeTru0B, Kpaxmaia,
YKCYCHOM KUCJIOTBI, OETTKOB U T.I1.) C UCIIOIb30BAaHUEM UX (PU3UKO-XUMUYECKUX CBOMCTB U XapaKTePHBIX
KayeCTBEHHBIX peakiuid. JleHaTypauuss Oenka npu HarpeBaHuu. LIBeTHble peaknuu OEIKOB.
Bo3HUKHOBEHHE aHATUTHUECKOTO CHUTHANIA ¢ TOYKU 3PEHUS XUMUYECKHX MPOIECCOB MPU MPOTEKAHUU
Ka4eCTBEHHOHN peakIuy, MO3BOJISIONICH HICHTH(PUINPOBATH MPEI0KEHHBIE OPraHMYECKUE BEIECTBA

Konrpoarnas CtpyKTypa U CBOICTBA OPraHUYECKUX BELLIECTB
padora 3 PYKTYP p
Camocmoamenvnan paboma
Paspean S. Kunernyeckue ¥ TepMOAUHAMHYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUA XUMHYECKHX PeaKIui
CxopocTh OcHoOBHOE co/lep:KaHue OK 01
XUMHUYECKHUX OK 02
peaxIui. IIK 3.5
XHUMHYECKOE
paBHOBeECHE
Teopernueckoe odyuenue
CKopoCTh peakiluu, €€ 3aBUCUMOCTh OT Pa3NUYHBIX (PAKTOPOB: MPUPOJBI PEArUPYIONIUX BEIIECTB,
KOHIICHTpAllU pEarupyrollinx BEIIeCTB, TEMIIEpaTypbl W IUIOLIAJAM PEAKLIUOHHOM ITOBEPXHOCTH.
TennoBsie 3G (HEeKThl XUMUYECKUX peaKuid. IK30- U SHIOTEPMHUUECKHE, PEAKIHH.
OOpatuMocTh peakuuid. XUMHUYECKOE PABHOBECHE M €ro CMEIIEHHE I0J JIEHCTBUEM pPa3IMYHBIX
(bakTopoB (KOHIIEHTpAIIMSI PEareHTOB WK MPOAYKTOB PEaKIny, JaBJICHUE, TEMIIEpaTypa) A CO3IaHus
ONTUMAJIBHBIX YCIOBUI MPOTEKaHUsA XUMUYECKHUX IpoueccoB. [Ipunnun Jle [llatense
IIpakTHYeckue 3aHATHS OK 01
OK 02
Pemenne mpakTUKO-OPUEHTHPOBAHHBIX 3a/laHWil Ha aHanu3 (AKTOPOB, BIHUSAIOIIMX HAa W3MEHEHUE IIK 3.6

CKOpPOCTH XHUMHYISCKOM p€akuuun, B T.4. C HOSI/II_[I/Iﬁ 9KOJIOTHYCCKH IICJ'IeCOO6p33HOFO IIOBCJICHHUSA B 6BITy n
pr,Z[OBOﬁ ACATCIIBHOCTH B LCJIAX COXPAHCHUS CBOCTO 300POBbA U Oprxcanmeﬁ HpHpOI[HOﬁ CpCALl.
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Pemienne mnpakTHKO-OPUEHTUPOBAHHBIX 3aJaHUM Ha mpuMmeHeHue npuHnuna Jle-Illarense pis
HaxXOXIACHUA HaIpaBJICHUA CMCIICHHA PaBHOBECHUA XUMHYECKOU p€akuun W aHaliu3 (baKTOpOB,
BIIUSIIOUINX HA CMEIEHUE XUMUYECKOTO PAaBHOBECHS

Camocmoamenvnasa paboma

Pa3pgea 6. PacTBopbI
Tema 6.1. OcHoBHOE coep:KaHue OK 01
[TonsiTue o OK 02
pacTBopax Teopernueckoe o0yueHue OK 07
PactBopenne kak Qusuko-xumudeckuii mporecc. PactBopbl. CriocoOBl MPUTOTOBIICHUS PACTBOPOB. 1K 3.4
PactBopuMocTh. MaccoBas 1011 pacTBOPEHHOTO BetlecTBa. CMBICH OKa3aTeNs MPeeIbHO JOMYCTUMON
KOHLEHTPALUU U €T0 UCII0JIb30BAHNE B OLIEHKE 3KOJIOIMUECKON 0€3011aCHOCTH.
[IpaBuiia 3KOJIOTUYECKU II€IeCO00Pa3HOro MOBEACHUS B OBITY M TPYIAOBOW AESITENBHOCTH B LENSIX
COXPAHEHHUS CBOETO 3J0POBbS U OKPYKAIOUIEH MPUPOAHON CPEAbI; OMACHOCTh BO3ACHCTBUS HA JKHBBIE
OpraHU3MBbI ONPEIEICHHBIX BEUIECTB.
Penienne npakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 3a/IaHUI HA PACTBOPHI, UCIIOJIb3yeMbIe B OBITOBOM U
MIPOU3BOJICTBEHHON JESATELHOCTH YeJIOBEKa
Tema 6.2. OcHoBHOe coJep:kaHue OK 01
Hccnenoanue OK 02
CBOMCTB pacTBOpPOB JIaﬁopaToprIe 3aHATHA OK 04
IIK 3.5
JlaboparopHas pabota «IIpuroroBieHre pacTBOPOBY.
[TpuroroBneHne pacTBOPOB 3aAaHHOM (MaccoBOM, %) KOHLEHTpALUHU (C MPAKTUKO-OpPUEHTUPOBAHHBIMU
BOIIPOCAMM ) U OIPENIETICHUE CPEIbl BOAHBIX PACTBOPOB.
Pemenue 3a1ay Ha IPUTOTOBIIEHUE PACTBOPOB
IIpodeccnonaibHO-OpHMEHTHPOBAHHOE COJeP:KaHUeE (COoAepKaHUe TPUKJIIATHOTO MOIYJIs)
Paznen 7. Xumusi B ObITY U IPOU3BOACTBEHHOM A€ATEIHLHOCTH YeJ0BeKa OK 01
OK 02

OcHoBHOe coaep:xaHue
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Xumus B 0biTy 1 | TeopeTnueckoe o0yueHue 2 OK 04
IIPOU3BOICTBEHHOMN OK 07
JEATENLHOCTH Hogeiimme 1ocTHKeHNs XMMUUECKON HAYKH M XUMUYECKOH TexHojoruu. Posb xumun B obecrieueHnu 1IK 3.6
YeToBeKa HKOJIOTMUYECKOM, SHEPreTUYeCKON 1 MUIIEBON O€301MacHOCTH, pa3BUTUN MeaAuLIMHEI. [IpaBuia noucka u 2

aHaJIM3a XUMHYECKON uWH(OpManmuu W3 pa3IUYHBIX HMCTOYHUKOB (HAaydHas W Yy4eOHO-HaydHas

TuTepaTypa, CpeicTBa MaccoBoil nHpopmanuu, cetb HTepHeT)

I[MpakTuyeckue 3aHATHS

[Towick u aHaNMM3 KEWCOB O MPUMEHEHUH XMUMHUYECKUX BEIISCTB M TEXHOJIOTHH C ydeToM Oymymiei

npodecCHOHANBbHOM  NEATENBbHOCTH MO  TeMaM:  BaKHEHIlMe  CTPOUTENIbHbIE  MaTepHalbl,

KOHCTPYKLIMOHHBIE MaTepHalibl, Kpacku, CTEKJO, KepamMHMKa, MaTepuaiabl s 3JIEKTPOHUKH, 4

HaHOMaTepHallbl, TEKCTWJIbHbIE BOJIOKHA, HCTOYHUKH HHEPrUH, OPraHUYECKUE U MUHEpaJIbHbIC

y100peHus, JIEKapCTBEHHBIE BELIECTBA, OBITOBAS XUMHSIL.

3amuTa: [IpencraBnenue pe3yabTaToB pelieHus: KeHcoB B popMe MUHH-IOKIA/a C Mpe3eHTaluei

Camocmoamenvnas paboma 4

IIpome:xkyTouHasi aTTecTanus 1Mo AUCHUIIMHE (324eT) 2

Bcero 72
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3. YCJIOBUS PEAJIM3ALIMHA ITPOTPAMMBI OBIIIEOBPA3OBATEJBHOM
JANCHUITTINHBI

3.1. TpeboBaHUSA K MUHUMAJILHOMY MATEPHAJIBLHO-TEXHHYECKOMY 00ecneYyeHn 0
Jlist peanuzaiiid  MPOTPaMMbl  TUCIHUTUTHHBI JTOJKHBI OBITh TMPEIYCMOTPEHBI CIEAYIOIIHIE
CrelaJbHbIE TIOMEIICHUS: YICOHBI KAOMHET XUMUU U/ UM YIeOHOW XUMHUECKOU JTaO0OpaTOPUH.

Oo6opynoBanue y4eOHOro kKaOuHera (HArJIsIHble MOCOOMS): HAOOPHI IIAPOCTEPIKHEBBIX
MoJieJe MOJIeKYJ, MOJEIH KPUCTANIMYECKUX PEIIETOK, KOJJICKIIUU MPOCTBIX M CIOKHBIX BEIIECTB
W/WIM KOJUIEKIMM TOJIMMEPOB; KOJUIEKIUS TOPHBIX IMOpPOJA W MHUHEpajoB, Tabnuua MeHneneesa,
yaeOHble GUIBbMBI, IUGPOBBIE 00Pa30BATEIbHBIE PECYPCHI.

TexHuyeckue cpeacTBa 00y4yeHHs: KOMIBIOTED C yCTPOWCTBAMHU BOCIPOU3BE/ICHUS 3BYKa,
MPUHTEP, MYJIBTHUMEIUA-TIPOCKTOP C 3KPaHOM, MYJIbTHMEIUWHAS JOCKA, yKa3Ka-TPE3eHTEp IS
IIPE3CHTALAMN.

Oo6opynoBanue Jadopatopum U padovYux MecT JIaOOPATOPUM: MEH3YPKH, IHIIETKH-
KareJbHUIIbI, TEPMOMETPBI, MUKPOCKOII, JYIbI, IPEIMETHbIC U MOKPOBHBIE CTEKJIA, TUIAHIIETHI IS
KaleJbHBIX peakiuii, GuiIbTpoBalbHAsg Oymara, MPOMBIBAIKHU, CTEKJISIHHbIE MPOOUPKHU, PE3HHOBBIC
npoOKu, QoHapuku, HAOOP PEaKTHUBOB, CTEKJISHHBbIC MATOYKH, HITATUBHI JUIS MPOOUPOK; MEPHbBIE
WIMH]PBI, BOPOHKU CTEKJIIHHBIE, BOPOHKH JIeNUTeNbHbIe HuanHapuueckue (50-100 mi), cTynku ¢
necTukoM, (appopoBbIe YAIIKH, IMAHIETHI, (WIBTPHI OyMakKHBIC, BaTa, MapJsi, YacOBHIC CTEKIIA,
IEKTPOTUINTKH, JaOOpaTOPHBIC INTATUBBI, CIIUPTOBBIC TOPEIKH, CIIUYKH, TPHOODP IS MOTydeHUS
ra3oB (Wi mpoOUpKa ¢ ra300TBOJHON TPYOKOH), AeprKaTeIH I MPOOUPOK, CKIISTHKU JIJISl XPaHSHUS
PEaKTHBOB, pa3fgaTOYHbIC JIOTKH; XUMHueckue ctakanbl (50, 100 u 200 mu1); mmaTenu; TUHIETHI,
TUTENIbHBIE LIUMIIBI; CEKYHIOMEPHI (TaiiMepbl), MepHbIe podupku (Ha 10-20 M) U MepHbIE KOJIOBI
(25, 50, 100 u 200 mi), BoasiHas OaHs (MJIM TEPMOCTAT), CTEKIISTHHBIC TAIOYKH; KOHMYECKHUE KOJIOBI
st TuTpoBanus (50 u 100 muT); MHAMKATOpHBIE MOJIOCKU 7S ompeneneHus pH u cranmapTHas
WHAWKATOpHAs IIKalla; YHUBEPCAIbHBIM UHIUKATOp; numneTku Ha 1, 10, 50 M (unu go3atopsl Ha 1, 5
u 10 M), OropeTku 11 TUTPOBaHUS, MeaUIMHCKUE mmnpuibl Ha 100—-150 mi, naboparopHble W/uau
aHaJIUTUYEeCKUe Bechl, pH-MeTphl, cymmibHBIN 1IKad, U Ip. T1abopaTopHOe 000PYyI0BAHUE.

3.2. UndopmanmnoHHoe obecrniedeHHe peajn3alui NPorpaMmmMbl

1. J1ns1 peanuzanuu nporpaMmMbl OMOIMOTeYHBIN (POHA 00pa30oBaTeNbHOM OPraHnu3aluy 10JIKEH
UMETh T[ICYaTHBIC W/WIW OJEKTPOHHBIE 0Opa3oBaTellbHbIE W HWH(POPMAIIMOHHBIE PECYpPCHI,
PEKOMEHIOBaHHBIE JJIsl CIIOIh30BaHU B 00pa30BaTeIbHOM IpoIIecce, He CTapIie 5 JeT ¢ MOMEHTa
U3JIaHUS.

2. PexoMeHyeMbie TieUaTHbIE U3AaHUS [0 pean3aluy 00IIe00pa3oBaTeIbHON AUCITUTUTMHBI
MPEJICTABICHBI B METOAMYECKIX PEKOMEHAIUIX M0 OpraHu3alui 00yueHusl.
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4. KOHTPOJIb M OLIEHKA PE3YJIbTATOB OCBOEHMSI OBIIIEOBPA30OBATEJIBHO
T CHATIIAHBI

KOHTpOJ'IB N OLCHKA pPE3yJIbTaTOB O6y‘leHI/I$I OCYHIECCTBIIACTCA IMPEIIoaaBaTeJIEM B IIPOLIECCE

NPOBEICHUS MPAKTUUYECKUX 3aHATUN U J1aOOPaTOPHBIX pabOT, TECTHPOBAHUS, a TAK)KE BBITOIHEHHS

00y4aromyMuUCs WHIAUBHIYaJIbHBIX 3aJaHUN, MPOEKTOB, HCCIeNOBaHMU. Pe3ymbraThl 00ydeHHS

OMpCACIIA0T, YTO 06y11a10mnecsi AOJDKHBI 3HATh, IMOHUMATb U ACMOHCTPHUPOBATH IIO 3aBCPLICHHUU

HU3YUCHUA JUCHUIIIINHBI.

Jis popmupoBaHUs, KOHTPOJISL U OLICHKH PE3yJIbTaTOB OCBOCHUS Y4YEOHOM IHCIUIUIMHBI

HCIIOJIB3YCTCSA CUCTEMA OLCHOYHBIX MCpOHpHHTHﬁ, npeacTaBjrsaroniast c0o00lf KOMILIEKC y‘le6HBIX

MEpPONPUITHIA, COTIACOBAHHBIX C pe3yibTaTaMHu 00y4eHHsS U cPopMyaupoBaHHBIX ¢ yuyetoM PI'OC
COO (mpeametnbie pe3ynbtathl o aucturuiuae) 1 GI'OC CIIO.

Ne | OK/IIK | Moayas/Pa3nen/Tema | Pe3yabtar 00yueHus Tunst OHeHOqHUb -
MeponpusiTHii
| OcHOBHOe coiep:KaHue
1 Pa3nes 1. OcHOBBI Popmyauposars
0a30Bbl€e MOHSITHS U
CTpOEHMS BellecTBA
3aKOHbI XUMHUH
1.1 |OKO01 CrtpoeHue aToMOB Cocrasnars xumuueckue |1. Tect «CtpoeHue atomoB
XUMHUYECKHX JJIEMEHTOB |(DOPMYIIBI COSMHCHUN B |XUMHUYECKUX PJICMEHTOB U
U TIPUPOJIa XUMUYIECKOU |COOTBETCTBHH CO IPHUPOJIa XUMHUYECKOU CBSI3M.
CBSI3H CTETICHBIO OKUCIICHUS 2. 3a1aun Ha COCTABJICHUE
XUMHYECKHX DJIEMEHTOB, |XHUMHUYECKUX QOpMyT
MCXOJIS U3 BAJIGHTHOCTH U |ABYXaTOMHBIX COCIUHEHHI
ANEKTPOOTPHUIATETLHOCTU |(OKCHUIOB, CYNb()HUIOB, THAPUIOB
U T.11.).
3. 3aiaHus Ha UCTIOJIb30BAHHE
XUMHYECKON CUMBOJIMKA U
Ha3BaHWU COEIMHEHUH 110
HOMEHKJIATYPE MEXITYHAPOIHOTO
CO103a TEOPETUYECKOUN 1
MIPUKJIAIHON XUMUU U
TPUBUAIIBHBIX HA3BAHUU IS
COCTABJICHUS XMMHUYECKUX
(hopMyI IBYXaTOMHBIX
COeTMHEHUH (OKCHJIOB,
Cyab(GUI0B, THAPUAOB U T.I1.) U
JIPYTHX HEOPTAHUYECKUX
COEIMHEHMI OTICIBHBIX KJIACCOB
1.2 | OK 01 [Tepuoanueckuii 3aKoH U | XapaKTepu3oBaTh 1. Tect «Metamnuueckue /
OK 02 tabmuma J{.U. XUMHUYECKHE DJIEMECHTHI B |HEMETAJUIMYSCKHE CBOMCTBA,
Meneneena COOTBETCTBHUU C UX ANEKTPOOTPUIATEILHOCTD U
ITOJIO’KEHHUEM B CPOJACTBO K JJIEKTPOHY
MEPUONIECKON CUCTEME |XMMHUYECKUX SJIEMEHTOB B
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OK/IIK

Monayas/Paznen/Tema

Pe3yabTar 00y4yeHus

THnbl OLEHOYHBIX
MeponpUusTHI

XUMHYECKHUX DJIIEMEHTOB
.. MenneneeBa

COOTBETCTBHUE C UX 3JIEKTPOHHBIM
CTPOEHUEM H IOJOKEHHUEM B
IIEpUONYECKON CHUCTEME
XUMUUYECKUX 3jiemenToB J[. 1.
MenaeneeBay.

2. IlpakTyeckue 3ailanus Ha
YCTaHOBJICHUE CBSI3U MEXY
CTPOEHHUEM ATOMOB XUMHUYECKUX
3JIEMEHTOB U IEPUOJUIECKUM
U3MEHEHUEM CBOMCTB
XUMHUYECKUX DJIEMEHTOB U UX
COEMHEHUI B COOTBETCTBUU C
nosioxxenueM Ilepuonnueckon
cCUCTEME.

3. [IpakTrKO-OpHUEHTUPOBAHHBIC
TEOPETUUECKUE 3aaHusl Ha
XapaKTEepU3aLUI0 XUMHYECKUX
3JIeMEHTOB: «MeTannmu4eckue /
HEMETaJUINYECKHE CBOMCTBA,
3JIEKTPOOTPUIIATEIHHOCTD U
CPOJICTBO K AJIEKTPOHY
XUMHUYECKUX DJIEMEHTOB B
COOTBETCTBHE C MX AJIEKTPOHHBIM
CTPOEHUEM H TOJIOKEHHUEM B
NEPUOINYECKON CUCTEME
XUMUYECKHUX AJIEMEHTOB

.. MenneneeBay

Pasznea 2. Xumnueckue
peakuuu

XapakTepu3oBaTh THIIBI
XHUMHYECKHX Peakuui

KonTpoasnas padora
«CTpoeHne BenecTsa u
XMMHYeCKHe PeaKkium»

2.1

OK 01
OK 04

Turbl XUMHYECKUX
peakuui

CocTaBnaTh peaxkiuu
COCJTMHEHUS, PA3JIOKEHUS,
oOMeHa, 3aMeIleHN,
OKHCIIMTENHHO-
BOCCTAHOBUTCIBbHBIC
peakuuu

1. 3amauym Ha cocTaBjIcHHUE
YPaBHEHUH PEaKIUN:

— COEIMHEHMS, 3aMENICHHUS,
pasnoxeHusi, 0OMeHa,

— OKHCJIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIIHI C
HCIIOJIb30BAaHUEM METOIa
ANEKTPOHHOTO OaaHca.

2. 3agaun Ha pacyeT Macchl
BelecTBa Wik 00bEMa

ra30B 10 U3BECTHOMY KOJIHUYECTBY
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THnbl OLEHOYHBIX

Ne | OK/TIK | Moayas/Pa3nen/Tema | Pe3dyabrar 00y4yeHus .
MepOonpUATHIA
BEILIECTBA, Macce Wik 00bEMY
OJTHOT'O U3 YYaCTBYIOILUX B
peakIu BELIECTB; PACUETHI
Macchl (00bEMa, KOIHYecTBa
BELIECTBA) IPOJYKTOB PEaKIUH,
€CJIM OJIHO U3 BEIIECTB UMEET
IpUMecH
2.2 DNEeKTPOIUTHYECKAS CocraBnaTh ypaBHEHUs 1. 3ajaHus Ha cocTaBJIEHUE
JUCCOLIMALIUS M HOHHBIM |XMMUYECKUX peaKIUH MOJIEKYJISIPHBIX U HOHHBIX
oOMeH HMOHHOT0 0OMeHa ¢ peakuuii ¢ yuacTueM KUCIoT,
y4JacTueMm OCHOBaHHUU U coJiel,
HEOPraHMYECKUX BEUIECTB |YCTAHOBJIEHUE U3MEHEHUS
KHUCJIOTHOCTH CPEJIbI
2. JIaboparopnas padota "Turbl
XUMHUYECKUX peakiui'”

3 Pa3nen 3. Ctpoenue u |HcciaenoBats crpoenue u|Konrpoabnas padora
CBOMCTBA CBOMCTBA «CBoiicTBa HEOPraHUYECKUX
HEeOpraHu4ecKux HEOpPraHu4ecKUux BellecTB»

BeLIECTB BeIeCTB
3.1 | OK 01 Knaccudukanus, Knaccugpunuposars 1. Tect «Homenknarypa u
[IK 3.4 |HOMeHKIaTypa u HEOpPraHUYECKHe Ha3BaHHUE HEOPTaHUUYECKUX

CTPOCHUC
HCOPTaHNYCCKUX
BCIICCTB

BCIICCTBA B COOTBCTCTBUH
C UX CTPOCHUEM

BELIECTB UCXOJS U3 UX
XUMHUYECKOH (OPMYIIbI UITH
COCTaBJICHHE XUMUYECKON
(hopMyIIbI HCXO/1 U3 Ha3BaHUS
BEILIECTBA I10 MEXIYHAPOIHOU
WJIY TPUBUAIBHOU
HOMEHKJIAType».

2. 3ajaum Ha pacyeT MacCOBOM
7011 (Macchl) XUMHUYECKOTO
JJIeMeHTa (COeIUHEHMs) B
MOJIEKYJIe (CMEeCH).

3. [IpakTryeckue 3aJaHusl 1o
KJ1accupuKaluy, HOMEHKIIAType U
XUMUYECKUM (popMyiam
HEOpPraHMYECKUX BEIIECTB
Pa3IMYHBIX KJIACCOB.

4. IlpakTnyeckue 3a1aHus Ha
ONPEACIICHUE XUMUYECKON
AKTUBHOCTH BEILECTB B
3aBUCHUMOCTH BU1a XUMHUYECKON
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THnbl OLEHOYHBIX

Ne | OK/TIK | Moayas/Pa3nen/Tema | Pe3dyabrar 00y4yeHus .
MeponpusITHI
CBSI3M U TUIIA KPUCTAJUINYECKOU
pelIeTKH
3.2 | OK 01 DU3UKO-XUMUYECKUE YcraHaBiuBaTh 1. Tect «Ocobennoctu
OK 02 |cBoiicTBa 3aBUCUMOCTh (PU3HUKO- XUMHUYECKHUX CBOMCTB OKCHJIOB,
[IK 3.5 |HeopraHmdyeckux XUMHUYECKHUX CBOMCTB KHCJIOT, OCHOBaHUH, aM(OTEPHBIX
BEIIECTB HEOPraHUYECKUX BEIIECTB |TUJIPOKCHUIOB U COJIEH.

OT CTPOCHHSI aTOMOB H
MOJIEKYI, & TAaKXKe THTIA
KPUCTAJTNYECKOM
peueTKu

2. 3ajaHus HA COCTABIICHHE
YPaBHEHUN XUMUYECKUX pPEaKIUN
C Y4aCTHEM IIPOCTBIX U CIOKHBIX
HEOPraHUYECKUX BEILECTB!
OKCHJIOB METAJIJIOB, HEMETAJIJIOB U
aM(OTEpHBIX AIEMEHTOB;
HEOPraHUYECKUX KUCIIOT,
OCHOBaHUM 1 aM(OTEPHBIX
THIPOKCHUI0B, HEOPTaHUYECKUX
CoJIeH, XapaKTEPU3YIOLINX UX
CBOWCTBA U CIIOCOOBI MOTYYECHHUS.
3. IIpakTHKO-OpHEHTHPOBAHHBIE
TEOPETUUECKHE 3a/1aHUs Ha
CBOMCTBA U MTOJIyYEHUE
HEOpPraHMYECKUX BEIIECTB
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THnbl OLEHOYHBIX

Ne | OK/TIK | Moayas/Pa3nen/Tema | Pe3dyabrar 00y4yeHus .
MeponpusiTHil
3.3 | OK 01 Nnentudukanys Hccnenosath 1. IIpakTHKO-OpUEHTUPOBAHHBIE
OK 02 |HeopraHuuecKux KaueCTBEHHbIC PEAKIMN  |3aJaHUs M0 COCTABICHUIO
OK 04 |Bewects HEOPraHUYECKHX BEILECTB |XUMUYECKHUX PEAKLUN C y4aCTUEM
HEOpPraHUYECKUX BEIIECTB,
HCIIOJIb3YEMBIX IS UX
UICHTH(PUKAIIY.
2.JIaboparopnas paboTa:
“Unentuduxans
HEOPraHUYECKUX BELIECTB’

4 Pa3nen 4. Ctpoenue u |HcciaenoBars crpoenue u|Konrponbnas padora
CBOICTBA cBoiicTBa oprannyeckux («CTpoeHHne u CBOMCTBA
OPraHu4ecKux BeIeCTB OpPraHM4ecKHX BelecTB)
BellecTB

41 | OK 01 Knaccudukanus, Knaccudunuposars 1. 3aganus Ha cocTaBlIEeHHE
[IK 3.6 |cTpoeHwue n OpraHMYECKHE BEIIECTBA B [HA3BaHUN OPraHUYECKUX
HOMEHKJIaTypa COOTBETCTBUU C UX COEIMHEHUI IO TPUBUAIILHOW WJTH
OpraHMYECKUX BEIIECTB |CTPOCHUEM MEXTyHapOIHOMN
CUCTEMATUYECKON HOMEHKJIATYpeE.
2. 3agaHus Ha COCTaBJICHUE
HOJIHBIX U COKPAILEHHBIX
CTPYKTYPHBIX (OpMyJI
OpPraHMYECKUX BEILECTB
OTJIENIbHBIX KJIACCOB.
3. 3amaun Ha onpezeneHue
npocreien GopmyIibl
OpPraHMYECKON MOJIEKYJIbl, UCXOs
13 3JIEMEHTHOTO cocTaBa (B %)
4.2 | OK01 CBolicTBa OpraHMyecKux | Y CTaHaBINBATh 1. 3anaHus Ha cOocTaBJIEHHE
OK 02 |coenuHeHui 3aBUCUMOCTh (PU3UKO- YPaBHEHUI XUMUUYECKUX peaKLUi
OK 04 XUMUYECKUX CBOMCTB C y4aCTHUEM OpraHUYECKHUX
I1IK 3.4 OpPraHMYECKUX BEIIECTB OT [BEIECTB HA OCHOBAaHUH UX

CTPOCHUA MOJICKYJI

COCTaBa U CTPOEHUS.
2. 3agaHusa Ha COCTaBJIEHUE
YPaBHEHUN XUMUYECKUX PEAKIUH,
WUTFOCTPUPYIOIINX XUMHYECKUE
CBOMCTBA C YYETOM MEXaHU3MOB
MPOTEKAHUS TAHHBIX PEAKIINHA U
TEHETUYECKOM CBS3U
OpPraHUYECKUX BEIIECTB Pa3HbIX
KJIaCCOB.

3. PacuerHsble 3aaun Mo
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THnbl OLEHOYHBIX

Ne | OK/TIK | Moayas/Pa3nen/Tema | Pe3dyabrar 00y4yeHus .
MeponpusiTHil
YPaBHEHHUSM PEaKIil C yuacTUEM
OpPraHMYECKUX BEIIECTB.
4. JlaboparopHas pabota
“IIpeBparieHust OpraHu4eCKUX
BELIECTB [IPX HArpeBaHUU"
4.3 | OK 01 Wnentuduxamnms Hccnenosath 1.IIpakTUKO-OpUEHTUPOBAaHHbBIE
OK 02 |opraHm4eckux BELIECTB, |KAUECTBEHHBIC PEAKIIUN  |33JaHUS 10 COCTABICHUIO
OK 04 |ux 3HaueHue u OpPraHUYECKUX XUMUYECKHUX PEAKLUN C y4aCTUEM
[IK 3.5 |mpumeHeHHe B OBITOBOM |COEIMHEHUN OTACNIBbHBIX |OPraHUYECKUX BEIECTB, B T.4.
Y TIPOU3BOJICTBEHHOM  |KJIACCOB UCTIONB3YEMBIX IS KX
JESTEIIbHOCTH YeJIOBEKa uaeHTU(UKAINH B OBITY U
MPOMBIIIIEHHOCTH.
2.JIaboparopnas pabdora:
“UnenTuduxanus opraHndecKux
COEIMHEHUI OTAENbHBIX KJIaccoB”
5 Pazneua 5. XapakTepu3oBaThb
Kunernueckue u BJMSIHUE PA3JINYHBIX
TepMOAMHAMHMYecKHe |(aKkTOpPOB Ha
3aKOHOMEPHOCTH PaBHOBeCHE U CKOPOCTh
NPOTeKAHUS XHMHYECKHX pPeaKnui
XHMHUYECKHX peakumui
5 | OKO0l CKOpOCTb XMMMUYECKUX | XapaKTepu30BaTh IIpakTHKO-OpUEHTUPOBAHHBIE
OK 02 |peakuuil. XMMHUYECKOE |BIMSHUE KOHLIEHTPAlMM  |TEOPETHUYECKUE 3aJaHUs Ha
IIK 3.6 |paBHOBecue pearupyromux BeuecTB U |aHaau3 PakTOpOB, BIUSAIOUIMX HA
TEMIEPaTypbl HA CKOPOCTh [M3MEHEHUE CKOPOCTH XUMHUECKON
XUMHYECKUX PEAKIUN peakuuu. [Ipaktrko-
XapakTepu3oBaTh OpUEHTUPOBAaHHbBIE 3aJJaHUS Ha
BIIUSIHUE U3MEHEHUS NpuMeHeHue npuHuumna Jle-
KOHLIEHTpaluu BeulecTs, |lllaTenbe 11 HaXOXACHUS
peakuuu cpeasl u HaIlpaBJICHUS CMEIIECHUS
TEMIIEPATYPHI HA PaBHOBECHSI XUMUYECKON PEAKIIUU
CMEIIEHNE XUMUYECKOTO |1 aHalu3 (aKTOPOB, BIMSIOLINX
paBHOBECHS Ha CMeIlleHNuEe XUMUYECKOTO
paBHOBECHS
6 HccaenoBaTh HCTHHHBIE
Pa3zgea 6. PacTtBopbl PacTBOPHI € 32IaHHBIMH
XapaKTepUCTHKAMH
6.1 | OK 01 [TonsiTue o pactBopax  |Paznnyars UCTUHHBIE 1. 3agaun Ha MPUTOTOBJIEHUE
OK 02 pacTBOpHI pacTBOPOB.
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THnbl OLEHOYHBIX

Ne | OK/TIK | Moayas/Pa3nen/Tema | Pe3dyabrar 00y4yeHus .
MeponpusiTHil
IIK 3.4 2. [IpakTHKO-OpUEHTUPOBAHHBIE
pacueTHbIe 3a/laHus Ha
JUCIIEPCHBIE CUCTEMBI,
WCIOJIb3yeMbIC B OBITOBOM U
IIPOU3BOJICTBEHHON JEATENBHOCTH
YeJloBeKa
6.2 | OK 01 Hccnenoanue cBoiictB |Mccnenoarsh Gpu3nko- JlaboparopHast pabota
OK 04 |pacTtBOpOB XUMHUYECKHE CBOMCTBA “IIpuroroBieHue pacTBOPOB”
IIK 3.5 WCTUHHBIX pacTBOPOB

Il | IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COAEPKaHMe (COAepKaHUe MPUKJIATHOTO0 MOLYJIS)

7 Paspnen 7. OuenuBath nocJjieAcTBHsA |3amuTa Kelica (¢ yueTom
Xumus B ObITY U OBITOBOI U Oyayuueil mpodeccuoHaIbHOM
NPOU3BOACTBEHHOM NPOU3BOACTBEHHO AesTeJIbHOCTH)
eI TeJIbHOCTH AesITeJIbHOCTH YeJIoBeKa
YyeJ0BeKa ¢ MO3NIUH

JIKOJIOTHYECKOI
0e30IacHOCTH

OK 01
OK 02
OK 04
OK 07
IIK 3.6

Xumus B ObITY U
IIPOM3BO/ICTBEHHOMN
NeATeIbHOCTH YeJI0BEeKa

O11eHUBATh MTOCHIEACTBUSA
OBITOBOM U
MPOU3BOACTBEHHOMN
JIEITEILHOCTH YCI0BEKA C
MO3UITAHN DKOJIOTHUYECKOM
0e30macHOCTH

Ketic (¢ yuerom Oyaymieit
npodeccuoHambHOM
JESITEIbHOCTH)
Bo3MoKHbBIE TEMBI KEHCOB:
1. Tlorennenue kIuMara u
BBICBOOOYK/ICHUE Ta30BBIX
TUAPATOB CO IHA OKEaHA.
2. Bynymme matepuansl s aBua-
, MAIlIMHO- ¥ IPUOOPOCTPOCHUSI.
3. HoBble maTepuainsl AJis
COJTHEYHBIX OaTapeit.

4. JIexapcTBa Ha OCHOBE
pacTUTENBHBIX MIPENapaToB
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