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1 O0masi xapakTepucTUKa padoveil IPOrpaMmbl
1.1 MecTo TUCHUIIMHBI B CTPYKTYpPe OCHOBHOI TpodeccHuoHATbHOIMI
o0pa3oBaTeJIbHOI POrPaMMBbI

O6meobpazoarenpHas aucuumuinHa bJ[.04 Xumus wu3ydaercs Ha 0a30BOM

YpOBHE B 00pa30BaTEIbHOM IMKJIE Y4eOHOIro IUIaHa OCHOBHOM MpodecCHOHaNbHOU
oOpazoBaTeapHOM MporpaMmsbl crieninaibHocTH 23.02.06 TexHuueckas dKCILUTyaTarus
MOJIBMXKHOTO COCTaBa eJe3HbIX Jopor ( 0a30Bas MOATOTOBKA)

1.2. lleau u nu1aHMpyeMble pe3yJbTAaThl 0CBOCHHUSI TUCUUIIIMHBI
1.2.1. Ileau u 32724y JUCHUILIMHBI

@opMUpOBaHUE Yy 00YyYAIOIIMXCS MPEACTABICHUS O XMMHUYECKON COCTaBIISIOLIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA KaK OCHOBBI MPUHITHUS PELICHUN B )KM3HEHHBIX
Y TIPOM3BOJICTBEHHBIX CUTYaIIUSIX, OTBETCTBEHHOTO MOBEACHUS B IPUPOIHON Cpeie.

3agayu JMCUUIIMHBIL:

1)

2)

3)

4)
5)

6)

chopMupoBaTh TMOHUMAHHUE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHUYECKUX
IPOLIECCOB U SIBJICHUW B OKPYXAIOUIECH Cpeae, LEJIOCTHOM Hay4YHOM KapTHHBI
MHpAa, B3aUMOCBSI3H U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

Pa3BUTh YMEHHUS COCTaBJIATH (POPMYJIbI HEOPTraHMYECKUX W OPraHUYEeCKUX
BEIIIECTB, YPABHEHUW XUMUYECKUX pEaKUUi, OOBICHATH HUX CMBICI,
UHTEPIIPETUPOBATH PE3YIbTAThl XUMUUYECKUX SKCIIEPUMEHTOB;

chopMHUpOBaThH HaBBIKU IPOBEACHUS MPOCTENIINX XUMUYECKUX
HKCIIEPUMEHTAJILHBIX HCCIEAOBAHUM C COOJIIOJICHHEM MPaBMiI O€30MacHOTO
oOpalleHus C BEIIeCTBaMU U JIa0OPaTOPHBIM 000PYI0BAHUEM;

pPa3BUTh YMEHHS MCIOJB30BaTh HWH(MOPMALMIO XUMHUYECKOTO XapakTepa U3
Pa3JIMYHBIX UICTOYHUKOB;

chopMUpoBaTh YMEHHSI TTPOTHO3UPOBATH MOCIEACTBUS CBOCH NEATEILHOCTH U
XUMHUUYECKUX TPUPOHBIX, OBITOBBIX U MPOU3BOJACTBEHHBIX ITPOIIECCOB;
chopMUpoBaTh TOHUMAHUE 3HAYMMOCTH JOCTHUXKEHUM XMUMHUYECKOW HAyKU M
TEXHOJIOTUH JIJIs1 Pa3BUTHUS COIMAILHON U MPOM3BOJICTBEHHOM cep



1.2.2. Ilnanupyembie pe3yabTAaThbl OCBOCHHS 001Ie00pa3oBaTeJbHON AUCHUIIMHBI B cooTBeTcTBHU ¢ PI'OC CIIO u

Ha ocHoBe PI'OC COO

Kon u | Illnanupyemeple pe3yapTaThl OCBOSHUS JUCIUIUIMHBI

HAaUMEHOBaHHE

bopMUpyEMBIX O6uue JucuurnmnHapHbie

KOMIIETEHIAN

OK 01. Be6Gupars | B yacTi TpyA0BOro BOCIMTAHMSA - BJIAJETh CHCTEMOM XUMHYECKMX 3HAHUW, KOTOpas

CIOCcOOBI  PCIICHHS | -  TOTOBHOCTh K  TPYAY, OCO3HAaHUWE | BKIIFOYACT: OCHOBOIOJATAIONINE TOHATHS (XMMHUYCCKHMA

3ajad _ | LEHHOCTU MacTepCTBa, TPYAOIIO0HUE; AJIEMEHT, aTOM, JIEKTPOHHAs 000JI0YKa aToma, s-, p-,

Eg;iii;ﬂoocifmon - TOTOBHOCTh K AKTHUBHOW JIESATETBHOCTH | U-2JIGKTPOHHBICE OpOWTaIM aTOMOB, WOH, MOJICKYIIa,

nprvennTenbo K | TEXHOTOTHHECKOH " COLIMAJIBHOM | BaJIEHTHOCTb, JIEKTPOOTPHULIATEIIBHOCTD, CTEIIEHb

PA3THYHBIM HaIIPaBJIEHHOCTH, CHOCOOHOCTH | OKUCIICHUS, XUMHYECKasl CBs3b, MOJb, MOJSIpHas Macca,

KOHTEKCTAM WHULIMAPOBATh, IJIAaHUPOBATH U | MOJISIPDHBI 00BEM, YIJIepOAHbIN CKelleT, (yHKUIMOHAJIbHAS
CaMOCTOATEJIBHO  BBINOJHATH  TaKkylo | Ipynna, paaukaig, HW30MEpHUs, W30MEpbl, T'OMOJIOTMYECKUN
NESATEIbHOCTD; pan, TOMOJIOTH, YIJIEBOIOPOJIBI, KHUCJIOpOJ- 17}
- HMHTEpeC K pa3IuuHbIM  cdepam | a30TCoAepIKale COEIUHEHUs, OMOJOTHYECKH aKTHUBHBIE

poheCCHOHAIBHOM JICITEIIBHOCTH,

OBianenue YHHBEpPCAIbHBIMH
yueOHbIMHU NO03HABATEJIbHbIMH
NeHCTBUAMM:

a) 0a3oBblIe JIOTHYECKHUE IeHCTBHUA:

- CaMoCTOATENbHO  (OPMYIMPOBATH U
aKTyaJIM3upOBaTh npo0iemy,
paccMaTpHUBaTh €€ BCECTOPOHHE;

- YCTaHABJIMBATh CYIIECTBEHHBIN MpPU3HAK
WIM  OCHOBaHMA  JUId  CpaBHEHMUS,
Kiaccudukanuy u 00001IeHNS;

BelecTBa (yriaeBojbl, KUPbI, OEIKU), MOHOMEp, MOJIUMED,
CTPYKTYpPHO€ 3BEHO, BBICOKOMOJICKYJISIPHBIE COCIMHEHUS,
KpUCTAJUTMYECKasl PEIIeTKA, THUIbl XUMUUYECKUX peakiui
(OKHCITUTENbHO-BOCCTAHOBUTEBHEIE, 9K30-U
SHJOTEPMUYECKHUE, pPEaKIMM HOHHOTO OOMEHa), pacTBOp,
AIEKTPOJIUTHI, HEDJIEKTPOJIUTHI, AIEKTPOTUTHYECKAS
JIACCOLMAIINS, OKHUCJIHUTENbh, BOCCTAHOBUTEIb, CKOPOCTh
XUMUYECKON peaKiuu, XUMHUYECKOE PaBHOBECHUE), TEOPUH U
3aKOHBI (TE€OPHUSI XHMMHYECKOTO CTPOCHHSI OPraHUYECKUX
BemectB A.M. byTiepoBa, Teopusi 3IEKTPOIUTHUECKOU
quccormanuu, nepuognueckuii 3axkoH J[.M. Menneneesa,




- OIIPCACIIATH Ocaun JACATCIIBHOCTH,
3aaBaTb IIApaMCTPbl W KPUTCPHUHU HUX
JOCTHKCHUA,

- BBIABJIIATDH 3dKOHOMCPHOCTH 141
IIPOTUBOPCUYHUA B pacCMaTpuBaCMbIX
SBJICHHAX

- BHOCHUTb KOPPCKTHBBI B JACATCIBHOCTD,
OLICHUBATDH COOTBCTCTBUC  PC3YJILTATOB

LEJIsIM, OLICHMBAaTh PHUCKU TOCJIEICTBUN
JIeSITCIIbHOCTH;

- pa3BHUBaTh KPEAaTHUBHOE MBIIUICHUE TPHU
pelIeHUH )KU3HEHHBIX TTPo0JIeM

0) 0a3oBbIE HCCJIeA0BaTeIbCKUE
AeCTBUSA:

- BIIAJIETh HaBbIKAMHU y4eOHO-
HCCIIEIOBATEIIbCKOU U IIPOEKTHOM
NEATEeIIbHOCTH, HAaBBIKAMHM  pa3pelleHUst
npo0em;

- BBIBIATHD  IPUYUHHO-CJICICTBEHHBIE
CBSI3M M aKTyaJu3upoBaTh  3ajauy,
BBIJIBUTATh  TUNOTE3y €€  pEIICHUs,

HaxOJWTh apryMEHTBhI IJIs 10Ka3aTeJIbCTBA
CBOMX YTBEPKIICHHM, 3a1aBaTh MapaMeTPbl
Y KpUTEPUH PELICHUS;

- AHAIIU3UPOBATh TIOJIYYEHHBIE B XOHE
peleHns 3a1a4u pe3yJIbTaThl, KPUTUUECKU
OLICHUBATH 170.¢ JIOCTOBEPHOCTD,
IIPOTHO3UPOBATh HM3MEHEHHE B HOBBIX

3aKOH COXpPAaHCHHUA MaCCI)I), 3aKOHOMCPHOCTH,
CHUMBOJIMYECKHUH SI3bIK XUMHUU, q)aKTOJIOFI/I‘{eCKHe CBCACHUA O
CBOﬁCTBaX, COCTaBcC, IMOJIYYCHHUHA 141 Oe3omacHoOM
HUCIIOJIb30BaHHUHN Ba)KHEHUIINX HCOPTaHNYICCKHUX 141
OpPraHUYCCKHUX BCIHICCTB B 6I>ITy u HpaKTH‘ICCKOﬁ
JACATCIBHOCTH YCJIOBCKA,

- YMCTb BBIABJIATL XapPaKTCPHBIC IIPU3HAKW W B3aMMOCBA3b
HN3Y4YCHHBIX HOHHTHﬁ, IMPUMCHATD COOTBCTCTBYIOIIIHC
IIOHATUA pu OIMMCaHUH CTPOCHUA n CBOMCTB
HCOPIraHN4YCCKUX " OpPraHU4YCCKHX BCIICCTB 41 ux
npeBpameHHﬁ; BBISBIISITH B3aMMOCBSI3b XMMHUUYECKUX 3HAHUM

C IIOHATHUAMMU " MMpCACTaBICHUAMUA APYyrux
CCTCCTBCHHOHAYYHBIX IIPCAMCTOB,
- YMCTb HCIIOJIB30BAaThb HanMCHOBaHMHA XUMHUYCCKHUX

COCIMHCHUN MEXIYHAPOJHOTO COK3a TEOPETUYECKOM U
NPUKIIAHON XWUMHUHA U TPUBUAJIBHBIC HA3BAHUSA BAKHEUIIIMX
BEIIeCTB  (OTWJICH,  alleTWICH,  IJMICpWH,  (eHou,
dbopmanpaerua, YKCycHasi KHCJIOTa, TJIMIIUH, yrapHBIA Ta3,
YIJIEKUCIIBIM Ta3, aMMHakK, TalleHas W3BECTh, HETallCHas
U3BECTh, MUTHhEBAS COAA M JIPYTHUX), COCTABIATH (HOPMYIIbI
HEOPraHMYECKUX M OPraHUYEeCKUX BEIIECTB, YPaBHCHUS
XUMUUYECKUX peakIuid, OObSICHATh UX CMBICI; MOJATBEPKIAThH

XapaKkTepHbIe XUMHUYECKUE CBOWCTBA BEILICCTB
COOTBETCTBYIOIIIUMM  DKCIIEPUMEHTAaMH U 3alMUCAMU
YPaBHEHUN XUMUUYECKUX PEAKLINM;

- YMETb YCTAaHaBJIMBAaThb MPUHAMIECKHOCTH HW3YYEHHBIX

HCOPraHNYCCKHUX U OPraHN4YCCKUX BCHICCTB K OIIPCACICHHBIM
KjacCaM ¢ TIpyHiam COGI[I/IHGHI/II\/'I, XapaKTCPHU30BATh HX




YCIIOBUAX,
- YMCTb IICPCHOCHUTD 3HaHUA B
IMIO3HABATCJIbHYTIO 141 IMPAKTHYCCKYIO

001acTh KU3HEAEATEIbHOCTH;

- YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX
IpeIMETHBIX 00acTei;

- BBIIBUraTh HOBBIE HJIEH, IpeasiaraTh
OpUTHHAJIbHBIE TTOJXO/IbI U PEIIEHUS;

- CHOCOOHOCTH MX HCIOJIb30BaHUS B
ITO3HABATEJIbHON U COUMAIIBHON MMPAKTUKE

COCTaB ¥ BaXHCWIIWE CBOWCTBA; OMNPEICISITh  BHUIBI
XUMHYCECKUX CBS3€H (KOBAJICHTHAs, MOHHAS, METAJUTHUECKAs,
BOJIOPOJHAS), THUIBl KPUCTAJUIMUECKUX PEIICTOK BEIIECTB;
KIIACCU(PUITUPOBATH XUMUYICCKUE PEAKIINH;

- chopmMupoBaTh  TPEIACTABICHHUA: O  XUMHYECKOH
COCTaBIISIIONICH €CTeCTBEHHOHAYYHOW KapTHUHBI MHpa, POJIU
XUMUU B TIO3HAHWH SIBJICHUH TPHUPOABI, B (HOPMUPOBAHHUH
MBIIICHAS W KYJbTYPHl JIMYHOCTH, €€ (DYHKIIMOHAIBLHON
IPaMOTHOCTH, HEOOXOAMMOW ISl pEemIeHUS MPAKTHICCKUX
3a]1a4 U SKOJIOTHYECKA 00OCHOBAHHOTO OTHOIIICHUS K CBOEMY
3JIOPOBBIO U TIPUPOTHOMN Cpeie;

- YMETh MPOBOAWTH PACUYEThl MO XHUMHYECCKUM (GopMysIaMm U
YpaBHEHUSIM XHMHUYECKUX PEAKIUNA C MCIOJIb30BAaHUEM
GU3MYECKUX BEIIMYWH, XapaKTePU3YIOIIMX BEIIeCTBA C
KOJIMYECTBEHHOM CTOPOHBI: MaccChl, o0beMa (HOpMaJbHBIC
YCIIOBHSI) Ta30B, KOJUYECTBA BEIIECTBA; HCIOJIb30BATh
CUCTEMHBIE XUMUYECKHUE 3HAHUS JUIsl IPUHSATUS PEIICHUN B
KOHKPETHBIX  JKM3HCHHBIX  CHUTYallUAX, CBS3aHHBIX C
BEII[ECTBAMH U UX IPUMEHEHHEM

OK 02.
Hcnonb3oBath
COBPEMEHHBIE
cpeacTBa MOMCKa,
aHanmm3a U
UHTEPIpETauu
UHpOpMaLIUU u
uH(pOpMallMOHHbIE
TEXHOJIOTHH ISt
BBIIOJIHEHUS  3aJad

pohecCHOHATBLHOM

B  oOaacru
MO3HAHMS:

- copMHUPOBAHHOCTL  MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHON
IPAKTUKW, OCHOBAHHOIO HAa JHAJoOre
KyJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHHIO
CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

- COBEpIICHCTBOBAaHHE  S3BIKOBOM U

IHEHHOCTH HAY4YHOIo

- yMeThb IUTAHMPOBATH ©  BBIMOJHATH  XUMHYECKHM
OKCIIEPUMEHT (TIPEBpPAIICHUS OPTaHUYECKUX BEIISCTB IIPH
HarpeBaHWM, MOJYUCHUE JTHUJICHA W W3YYCHUE €T0 CBOWCTB,
KaueCTBCHHBIC PEAKIIMK Ha ajbJCTHUIIbI, KpaxMaJjl, YKCYCHYIO
KHCIIOTY; JIeHaTypanusi OCIKOB IPW HarpeBaHWH, I[BETHHIC
peaknuu OEJIKOB; TMPOBOJUTH PEAKIMU HOHHOTO OOMEHa,
OTpENENATh Cpeny BOJHBIX PACTBOPOB, KadyeCTBEHHBIC
peaknuu Ha cynbdar-, KapOboHAT- M XJOPUI-aHUOHBI, Ha
KaTHOH aMMOHHSI, PEIIaTh IKCIIEPUMEHTATbHBIC 3a7a4H 10




JACATCIIbHOCTH

YUTATEIbCKOM KYJIBTYpPhl KakK CpeacTBa
B3aUMOJICUCTBUSL ~ MEXAYy JIIOAbBMU U
MTO3HAHUS MUPA;

- OCO3HAHHUE  I[IEHHOCTM  HAY4YHOU
JEATEIIbHOCTH, TOTOBHOCTh OCYILIECTBIISATH
MIPOEKTHYO 151 HCCIIEIOBATENIbCKYIO
JEATEeIIbHOCTh MHANBUIYAIbHO U B TPYIIIIE;
OBaajnenne YHHBEPCATbHBIMHA
yueOHbIMH NMO3HABATEJILHBIMU
AeCTBUSIMM:

B) padora ¢ undopmauueii:

- BIIaJIcTh ~ HAaBBIKAMH  TOJYYCHHS
uHOpMaAIlUU M3 HUCTOYHUKOB Ppa3HBIX
TUIOB, CaMOCTOSITEJIbHO  OCYIIECTBISATh
MOUCK, AaHalii3, CHUCTEeMAaTU3alui0 U
UHTEPIPETAUI0 UHPOPMAIUKA PAZTUIHBIX
BUJIOB U (hOPM TIPECTABICHUS;
- co3laBaTh TEKCTHl B
dbopmaTtax ¢  y4yeToM
uHpopMauu H  LEJIEBOMI
BBIOWpas ONTUMAJILHYIO
MPEJCTABJICHUS U BU3YyaJIU3allUH;

- OIICHUBATh JIOCTOBEPHOCTD,
JIETUTUMHOCTD nHpopmaruu, ee
COOTBETCTBHE IIPAaBOBBIM U MOPAJIbHO-
ATUYECKUM HOpMawm;

- HCIIOJIB30BaTh CpeacTBa
WH()OPMAITMOHHBIX 1 KOMMYHHUKAITMOHHBIX

paanqulx
HAa3HA4YCHUA
ayTUTOpUH,

(opmy

temam "Mertamiel" u "Hemeramnel") B COOTBETCTBUU C
npaBuUjaMU TEXHUKHA O€30MaCHOCTH TMpU OOpaIllEHUU C
BEIIECTBAMHU u 1a60paTOPHBIM 000pyI0BaHUEM;
MPEACTABIATh PE3YyJIbTaThl XUMUYECKOTO SKCIEPUMEHTA B
dbopme 3amucu ypaBHEHUN COOTBETCTBYIOIIMX pEAKIHUN U
(bopMyIMpPOBaTh BHIBOJIBI HA OCHOBE ITHX PE3YJIbTATOB;

- yMEeTh AaHaJIM3UpPOBaTh XHUMHYECKYI) HH(POpPMALIHUIO,
MOJIy4aeMyl0 W3 pa3HbIX HCTOYHUKOB (CPEICTB MacCOBOM
uH(popmanuu, cetb IHTEpHET U ApyTHE);

- BJIAJIETh OCHOBHBIMM METOJIaMH HAyYHOI'O MO3HAHUSA
BEILIECTB M XMUMHUUECKUX SIBJICHUM (HAOI0/ICHHUE, U3MEPEHNE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE);

- YMETh MPOBOAUTH PACUYEThl MO XUMHUYECKUM (opMysaM U
YPaBHEHUSIM XHUMHUYECKHX PEAKIHUil C UCHIOJIb30BaHUEM
GU3MYECKUX BEIMYWH, XapaKTEepPU3YIONIUX BEIIeCTBa C
KOJIMYECTBEHHOM CTOPOHBI: MaccChl, o0ObeMa (HOpMaJbHBIC
YCIIOBUSI) Ta30B, KOJUYECTBA BEIIECTBA; HCIOJIb30BATh
CUCTEMHBIE XUMHUUYECKUE 3HAHUS JJISI IPUHSTUS PEIICHUN B
KOHKPETHBIX  JKM3HECHHBIX CHUTyallUsX, CBS3aHHBIX C
BEIIIECTBAMHU U UX TPUMECHEHUEM




TEXHOJIOTUHA B PEIIEHUWH KOTHUTHUBHBIX,
KOMMYHHUKATHUBHBIX W OPTraHU3aIlMOHHBIX
3a7a4 € COOMIoJieHHeM  TpeOoBaHUM
OPrOHOMUKH, TEXHMKH OE30IaCHOCTH,
TUTHEHBI, pecypcocOepeKeHUsl, MPaBOBBIX
U STHYECKUX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

- BJIaJICTh HABBIKAMHU pPACIO3HABAHUSA W
3aIuThl MHGOPMALKY, UHPOPMALIMOHHON
0€301acHOCTH JINYHOCTH,

OK
D¢ dekTuBHO

04.

B3aMMOJIENCTBOBATh U

paboratb
KOJIJICKTHBE
KOMaHjie

B
u

- TOTOBHOCTh K CaMOpPa3BUTHIO,
CaMOCTOSITETIbHOCTH U CAMOOIIPEAEIIEHUIO;
-OBJIQJICHUE HaBbIKaMU y4eOHO-
MCCIIEI0BATEIIbCKON, IIPOEKTHOM u
COIIMATIbHOMN AESATEIbHOCTH;

OBaanenne YHHBEPCATbHBIMH
KOMMYHHMKATUBHBIMHU JeHCTBUSIMM:

0) coBMeCTHasl 1esITeJIbHOCTD.

- MMOHUMATh U HCIIOJIb30BaTh
pEeUMyIEeCcTBa KOMaHTHOM u
WHIUBUYaIbHON paOOThI;

- IIPUHUMATH LEJIN COBMECTHOU
NESATEIbHOCTH, OpraHU30BbIBATH U
KOOpJIMHUPOBaTh  JCHCTBUS 1O €€

JIOCTHDKEHHMIO: COCTABIISATh IIaH JSHCTBUM,
pacrpenensTh pojid C Y4eTOM MHEHUU
YYaCTHUKOB o0CYyXXIaTh  Pe3ynbTaThl
COBMECTHOM paboTHlI;

- yMeTh IUIAHUPOBATh W  BBIMOJHATH  XMUMHYECKUN
AKCIIEPUMEHT (TMpEeBpalleHUs OPraHMYECKUX BEIIECTB IpU
HarpeBaHuy, MOJIyYeHUE 3TUJICHA U U3YyYEHHUE €ro CBOWCTB,
KayeCTBEHHbIEC PEAKIMM Ha aJbJETHIbI, KpaxMmall, YKCYCHYIO
KHUCJIOTY; JleHaTypaiusi OeJIKOB MpU HarpeBaHUM, I[BETHBIC
peakiuu OEJIKOB; TMPOBOJUTH PEAKIMU HOHHOTO OOMEHa,
ONpENENATh CPENy BOIHBIX PAacTBOPOB, KadyeCTBEHHBIC
peaknuu Ha cynbdar-, KapOoHAT- M XJOPUI-aHUOHBI, Ha
KaTHOH aMMOHHS; PellaTh 3KCIEPUMEHTAIbHbIE 3aJauyM 10
teMam "Meramisl" u "Hemeramibl") B COOTBETCTBUHM C
npaBujIaMd TEXHUKHA O€30MaCHOCTH TMpU OOpaIlllEHUU C
BEILECTBAMHU u 1ab0paTOPHBIM 000py0BaHUEM;
NPEACTABIATh PE3YyJbTaThl XMMUYECKOIO SKCIEPUMEHTA B
dbopme 3anucu ypaBHEHUW COOTBETCTBYIOIIMX pEAKIUN U
(bopMynMpoBaTh BHIBO/IBI HA OCHOBE 3TUX PE3yJIbTAaTOB




- KOOPAVMHUPOBATHh M BBIOIHATH PabOTy B
YCIIOBHSIX pEajbHOT0, BUPTYaJIbHOTO U
KOMOWHHPOBAaHHOTO B3aUMOJICHCTBUS;

- OCYIIIECTBISTh ITO3UTHBHOE
CTPAaTETUYCCKOC IMOBEJICHUE B Pa3IMYHBIX
CUTyallHsIX, TMPOSBIATH TBOPYECTBO M
BoOOpaxeHue, ObITh MHUITHATHBHBIM
OBaagenne YHHUBepCaJIbHbIMH
PeryJsiTUBHbIMMU JIefiCTBUSIMU:

') IPUHATHE ce0s M IPYTHX JTI0/Iei:

- TNPUHUMATh MOTHBBI W aAPTYMEHTHI
IPYTUX JIIOJCH TMpU aHAM3e Pe3yJbTaTOB
JIESITEIIbHOCTH;

- IPU3HaBaTh CBOE MPABO M IPABO APYTUX
JIIOJICH HA OIIMOKM;

- pa3BUBATh CIIOCOOHOCTH MIOHUMATh MU C
TTO3UITMH APYTOro YEIOBEKA,

OK
CopeiicTBOBaTh
COXPaHEHHIO
OKpYKarollel cpenpl,
pecypcocOepexeHuto,
NPUMEHSTH 3HaHUs 00
U3MEHEHUU KJIMMaTa,

07.

B obJiacTu IKO0JIOTMYECKOr0
BOCIIUTAHUSA:

- c(OpMUPOBAHHOCTh  DKOJOTHUECKOMN
KYJIbTYpBHI, MMOHUMAaHUE BIIUSTHUS
COLMAIbHO-D)KOHOMHYECKUX TMPOILIECCOB Ha
COCTOSIHUE TPUPOJHOM M  COLUMATIBHOU

- cpopmMupoBaTh  MpPEJICTaBICHHUS: O  XUMHUYECKOU
COCTABJISIIOLIEN €CTECTBEHHOHAYYHOM KapTHHBI MUpPa, POJIU
XUMUU B TO3HAHUM SIBICHUI NpUPOAbI, B (OPMUPOBAHHUU
MBIIUICHUS W KYJbTYpPhl JIMYHOCTH, €€ (HYHKIIMOHAIBHOU
IPaMOTHOCTH, HEOOXOAMMOW JUIsl pelIeHUs] MPAKTUYECKUX
3a/lay ¥ 3KOJIOTMYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY

TIPUHIAIIBI Cpelnbl, 0CO3HAHUE TI00ATBHOTO XapakTepa | 370POBBIO M IPUPOIHON Cpere;

OepexTHBOro HKOJIOTHYECKUX MPOOIIEeM; - yMETh coOmo1aTh MpaBuIia AKOJIOTHYECKHU
TpOU3BOJICTEA, - IJJaHMPOBAaHHWE M  OCYIIECTBIIEHHE | LIEJIECOOOPA3HOrOo MOBEAECHUS B OBITY U TPYAOBOMH
c] CKTHUBHO ) 9] o

H‘SI;?CTBOBMB o | AeficTBIi B OKpyKafoliel Cpejie  Ha | ACATENBHOCTH B IEIAX COXPAHCHHsS CBOCTO 3/I0POBBS M
Upe3BBIAIHBIX OCHOBE 3HAHMSA IIeJie  yCTOWYMBOTO | OKPYXKAIOIIEH MNPUPOAHONW CpENbl; yYUTHIBATH OMACHOCTH

10




CUTyallusax

pa3BUTHUSA YEJIOBEYECTBA;
aKTHBHOE HETIPUATHE JICUCTBUM,
MIPUHOCSIIMX BPEl OKPYKAIOIIEH Cpeae;

- YMEHUE MPOrHO3UPOBATh
HeOJIaronpusiTHbIC AKOJIOTHYECKHE
MMOCJICACTBHUS MPEINPUHUMAEMBIX
JNEWCTBUM, IPEAOTBPAILATH UX;

- paclUIUpEHUE OMNbITa ACATEIBHOCTH
JKOJIOTUYECKON HAMPABICHHOCTH;

- OBJAJCHHE  HaBBIKAMH  y4eOHO-
HCCIICIOBATEIILCKOM, MPOEKTHOM u
COITMAJIbHOM JICATCIILHOCTH;

BO3JEHCTBUSI Ha JKUBBIE
BEIIECTB, IOHHMAsl CMBICI
JIONTyCTUMOMN KOHIICHTpAITUU

OpraHu3MblI
II0KAa3aTCJIA

ONpEACTICHHBIX
1110]S0 (193 (0)7

[TIK
IInanupoBathb
OpraHU30BbIBATH
MEpOTNPHUATHS o
COONIOACHUIO  HOpPM
0e30MacHbIX YCIOBUH

Tpyaa.

2.2.

u

-OBJIQJICHUE  yMEHUSIMU
Pa3IUYHBIX BUJIOB M03HABATEIILHON
NESATETbHOCTH  JUIsl W3Y4YEHUs Pa3HBIX
CTOPOH OKPYKAIOIIEro Mupa;

-  TpPUMEHEHHWE  OCHOBHBIX  METOJIOB
MO3HAHUS (mabmroieHus, Hay4YHOTO
OKCIIEPUMEHTA) I M3YUYEHUS Pa3TuIHBIX
CTOPOH  XHMHYECKHMX  OOBEKTOB W
MPOIECCOB, C KOTOPBIMA  BO3HHUKAET
HEO0XOIUMOCTh CTAJIKUBATHCS B
npodeccruoHanbHoM cdepe;

)51 HaBbIKaMH

- Ki1accu(UIMpoOBaTh HEOPraHMYECKHEe U OpraHWYeCKHue
BEIECTBA B COOTBETCTBUU C UX CTPOCHUEM

-yCTaHABJIUBATh 3aBUCUMOCTh (DHU3UKO-XUMHYECKUX CBOMCTB
OPraHUYECKUX BEUIECTB OT CTPOCHUS MOJICKYJ
-yCTaHABIUBATh 3aBUCHUMOCTh (DHU3UKO-XUMHYECKUX CBOMCTB
HEOPTaHWYECKUX BEIIECTB OT CTPOEHUS AaTOMOB M MOJIEKYJI, a
TAKXKE€ TUNA KPUCTAIUINYECKON PEIIECTKU

-uccienoBaTth (U3UKO-XMMUUYECKHUE CBONCTBA HWCTHUHHBIX
pacTBOPOB

-OLICHUBATh TOCJICJICTBUSI OBITOBOM M MPOM3BOJICTBEHHOM
JESITeIbHOCTH YeJOBEKa C  IO3UIMM  DKOJOTMYECKOH
0e30MMacHOCTH
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- OBJIAACHUC YMCHUAMU OIIPCACIIATh LCJIU
)41 3aJa4Hn JACATCIBHOCTH, BI)I6I/IpaTB
CpecacTBa JJIA X JOCTHKCHHUA Ha
IIPAKTHKC,

- OBJIaACHHUC YMCHHAMH IIPOTHO3HUPOBATH

- KHaCCI/I(l)I/IHI/IPOBaTI) HCOPraHNMYCCKHUC N OpPraHUYCCKHC
BCIICCTBA B COOTBCTCTBUU C UX CTPOCHHUCM

-yCTaHAaBJINBATb 3aBUCUMOCTD (bHSI/IKO-XHMI/IIIeCKI/IX CBOMCTB
OpPraHUYCCKUX BCIICCTB OT CTPOCHUA MOJICKYIJI

-OOCHUBATH ITOCJICACTBHA OBITOBOM U HpOH3BOI[CTB€HHOI>i

HEOJIaronpusITHbIE DKOJIOTUYECKHE
ITOCJIEACTBUS NpeANpUHUMAEMbIX | 0€30MMaCHOCTH
JNEWCTBUM, IPEAOTBPAILIATH UX; - YMETH

— HCIOJIb30BAHNE PA3IMYHBIX UCTOYHHUKOB | LIEJIECO00Pa3HOIO
JUISL ITOJTYYEHHUS XUMHAYECKOU
uH(popMalMyM, yMEHUE  OLEHUTb €€
JOCTOBEPHOCTH IS JOCTHKEHUS XOPOIINX
Pe3yJIbTaTOB B MPOPECCHOHATBHOMN cdepe;

ACATCIBbHOCTH YCJIOBCKA C

coOIroIaTh
[IOBEICHUS

BO3JICUCTBUSI HAa  JKHUBBIC
BEIIECTB, IIOHMMAas  CMBICII
JIOITyCTUMOM KOHLIEHTPALUU

MO3UIIUN

IIpaBUJIA
B ObITy u
JEATEIBHOCTH B IEJSIX COXPAaHEHUs CBOETO 3/I0POBbI U
OKpYXaloUIEd MOPUPOJHON CpEIbl; YYUTHIBATH OMACHOCTH
OpTaHU3MbI
roKasareJs

YKOJIOTHYECKOU
IKOJIOTHUYECKH

TPYIOBOU

ONPEIEIICHHBIX
IIpEAEIbHOU

B pesysabTare ocBOeHHUs1 y4e0HOM JUCHUIIIHHBI IPOMCXOJMT NMOITANMHOE (DOPMHPOBAHHUE J1EMEHTOB JIUYHOCTHBIX Pe3yJIbTATOB:

JInyHOCTHBIE pe3y/IbTaThl peajiM3alii NPOrpaMMbl BOCIIUTAHUSA

(Oeckpunmopbwi)

Kon JUYHOCTHBIX
pe3yJbTaToOB  peajn3anuu
NporpaMMbl BOCIUTAHUS

OtBercTBeHHOE MbINLIeHUe.[lnaHupyeTr u opraHusyer COOCTBEHHYIO pabOTy B COOTBETCTBUU C MPUOPUTETAMU
CBOETO TOApa3/ieleHHs. AHaIU3UPYET M YUYMUTHIBACT BIIMSHHUE CBOMX JEHCTBHII Ha cOocelHHE y4YyacTKU pPalOTHI ,
OKpY>KaloIlylo cpey U o01IecTBO . bepexHo 1 panMoHaIbHO UCTIONIB3YET PEeCypChbl KOMIAHHH.

JIP 16

Hanenennocts Ha pe3yabtar. C TOTOBHOCTBIO OepeTcs 3a pelleHHe CIOXHUBIIUXCS 3anad. [Iposeuser
HAaCTOMYMBOCTL M CAMOCTOSITEIBHOCTb B JIOCTM)KEHUM LEJIed W MpeoAojeHuu npenarctBuil. Ilpunumaer
MEPCOHANBHYIO OTBETCTBEHHOCTH 32 JIOMYIICHHbBIE OMTUOKY WK Heyaauu. [IposBiseT BRICOKYI0 paboTOCIIOCOOHOCTS ,
yMeHHe paboTaTh B HanpsikeHHOM Trpaduke. JlocTuraer pesysbTara, coOI0aasi HOPMbI J0JIEBOU ATUKU

JIP 18
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2. CTpyKTYypa M coaepkaHue 001eo0pa3zoBaTeJbHOM TUCHUILIHHBI « XUMMI»

2.1 00beM JUCUUIJIMHBI U BUbI Y4e0HOI padoThl

Bun yueOHoi1 padoThl

Oo0BeM B yacax

O0bem 00pa3oBaTe/IbHON NPOrPaMMBbI JUCHUIIIMHBI 111
B T.4.

TEOPETUUICCKOE 00yUCHHE 34
MPaKTUYECKUE 3aHATHUS (B T.4. KOHTPOJIbHBIE pabOTHI) 38
71a00paTOpPHBIC 3aHITHS 4
CamocrosTenpHas paboTa 33
IIpome:kyTouHasi aTTecTanus 9

(anddepeHpoBaHHbBI 324€T)
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2.2 TeMATHYECKHMH IUIAH M COACPKAHUE TUCHUTIIUHBI

Conep:xkanue y4eOHOro marepuasa (OCHOBHOE M PO(eCCHOHAIBHO-

HauMmeHoBanue . O6bem | Dopmupyembie
OPHUEHTHPOBAHHOE), JIA00PATOPHbIE U MPAKTUYECKHE 3aHATHSA, TPUKJIATHOM
pa3aesioB H TeM 4YacoB | KOMIIETEHUNH
MOAYJIb
1 2 3 4
OcHoOBHOE coaepxkaHue
Pazgen 1. OcHOBBI CTPOEHHS BelIECTBA 11
Tema 1.1. OcHOBHOeE coJep:kaHue OK 0Ol.
Crpoenue Teopernueckoe o0yueHune 4
aTOMOB CoBpeMeHHass Mojenb cTpoeHus: aromMa. CHMBOJMYECKUN SA3BIK XUMHUHU. XHUMHUYECKHM
XUMHYCCKUX AIIEMEHT. DJIEKTpOHHAsl KoH(purypauus aroma. Kinaccupukanuss XUMHUYECKUX 3JIEMEHTOB 2
SJIEMEHTOB U (S-, p-, d-niteMenThI). BasieHTHBIC 37€KTPOHBI. BaqeHTHOCTD.
1pupoaa ONEeKTpOHHAs NPUPOJIa XMMHYECKOHM CBSI3H. OJEKTPOOTPULIATENBHOCTh.  Buabl
XMMHYECKOH XUMUYECKOMN CBSA3M (KOBAJICHTHAs, HOHHAS, METAJUIMYECKasi, BOJAOPOJIHAS) U CIIOCOOKI ee
CBA3H oOpa3zoBaHuUs
IIpakTHyeckue 3aHATHSA
IIpakTnueckoe 3ansitue Nel.Pemienue 3agaHuii Ha WCMOJB30BAaHUE XHMUYECKOU
CUMBOJIMKM M Ha3BaHWW COEIMHEHHH II0 HOMEHKJIAType MEXAYHapOJHOIO COH3a
TEOPETUYECKOW W TPUKIAAHOW XUMUU M TPUBHAIBHBIX HA3BAHMM 11 COCTABJICHMS
XUMUYECKUX (OPMYJ JABYXaTOMHBIX COEIMHEHHM (OKCHIIOB, CyJIb()HUAOB, THAPUIOB U 2
T.I.) U IPYTUX HEOPTAHUUYECKUX COEAMHEHUI OTIEIbHBIX KJIACCOB.
[IpakTrueckue 3aaHusl Ha YCTAHOBJICHUE CBSA3M MEXKIY CTPOCHHEM aTOMOB XMMHYECKUX
AJIEMEHTOB M TEPUOJUYECKUM H3MEHEHHEM CBOMCTB XUMHUYECKHUX JJIEMEHTOB U HUX
COCIMHEHUN B COOTBETCTBUM C TOJIOKEHUEM [leprnoanieckom CUCTEMBI.
Tema 1.2. OcHoBHOe coJep:kaHue OK OI.
Ilepunonnuecknii | [IpakTudyeckue 3aHATHS
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3aKOH U Ta0JIHIIa

T

Menneneena

IIpakTnueckoe 3anarue Ne 2.Jleproanueckas cucrema XUMU4YeCKHX 3eMeHToB J[. 1.
MenneneeBa. @usnueckui cmoici [lepuoanueckoro 3akona .M. Menneneena.
3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB XUMHYECKUX AJIEMEHTOB, 00pa3yeMbIX UMHU
MPOCTHIX U CJI0KHBIX BEIIECTB B COOTBETCTBUHU C MOJIOKEHUEM XUMHUYECKOTO JIEMEHTA B
[Teproanyeckoit cucreme. MUpOBO33peHUYECKOE U HaydyHOE 3HaueHue lleproanueckoro
3akoHa JI.11. Menaeneesa. [Ipornossl .M. MenaeneeBa. OTKpbITHE HOBBIX XUMHYECKHUX
DJIEMEHTOB.

Pemenre npakTHKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3aJIAHUN HA XAPAKTEPU3ALINIO
XUMHYECKHX 3JIEMEHTOB «MeTamndeckue / HeMeTaJNIMYeCKHUEe CBOMCTBA,
AIEKTPOOTPULIATETEHOCTh XUMHUECKHUX 3JIEMEHTOB B COOTBETCTBUU C UX 3JIEKTPOHHBIM
CTPOEHUEM U TOJI0KEHUEM B MEPUOJIUYECKON CUCTEME XUMHUUYECKHUX 3JieMeHTOB J[. M.
MenneineeBay

OK 02.

CamocrosiTesibHast padoTa

[TpopaOoTka KOHCIIEKTOB U JIUTEPATYPHBIX HICTOYHHUKOB.

Pemenne 3agad Ha HaXOXJACHHE OTHOCHUTEIBHON MOJICKYJISIPHOM MAacchl, OMperesieHne
MacCOBOH JOJIH XUMHUECKHUX JJIEMEHTOB B CJI0’KHOM BEIIIECTBE.

Haxoxnaenue Macchl uiaum oObemMa MO M3BECTHOM Macce UM 00beMy BeEIIecTBa.
OnpeneneHue  AIEMEHTOB IO AJIEKTPOHHBIM  KoH¢urypanusm.  CocTaBieHHe
XapaKTePUCTUKHU DJIEMEHTOB IO IIAHY

Paszgena 2. Xumuu

eCKHe peaKknuu

13

Tema 2.1. Tumnst

OcHoOBHOE coaepxaHue

XUMHWYCCKHUX

Teopernueckoe o0yyenune

peakiuu

Knaccudukaiys v THTIBI XUMUYECKUX PEAKITUN C yYACTHEM HEOPTaHUYECKUX BEIIECTB.
CocrapiieHue ypaBHEHUN peakIuii COeIMHEHMS, Pa3JI0KEeHUS, 3aMeIIeHUsI, OOMEHa, B T.4.
peakIuii TOpeHusl, OKUCIIEHUSI-BOCCTAHOBIICHUS.

VYpaBHeHUs1 OKUCICHUS-BOCCTaHOBICHUS. CTeneHb okucieHus. OKUCIUTENb U
BoccTaHOBUTEb. COCTaBJICHUE U YPAaBHUBAHUE OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakIuii METOIOM 3JIEKTPOHHOTO OanaHca. OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH

B IIpUpPOAC, MPOMU3BOACTBCHHBIX ITPOLCCCAX U JKUZHCACATCIbHOCTH OPraHnu3MOB

OK 01.
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HpaKaneCRne 3aHATUA

IIpakTnyeckoe 3ansaTue Ne 3. KosmyecTBEHHbIE OTHOIIEHHS B XUMHUU. OCHOBHBIE
KOJIMYECTBEHHBIE 3aKOHBI B XMMHMHM M PACYEThl MO YPABHEHUSAM XMUMHUYECKHX PEAKLUU.
Moub Kak equHHUIA KOJIMYECTBA BemecTBa. MousipHas Macca. 3aKOHbI COXPAHEHUS MACChI

U SHepruu. 3aKoH ABoraapo. MoJsipHblil 00beM ra3oB. OTHOCUTENbHAS TUIOTHOCTH Ta30B. 2

PacueTpl 1o ypaBHEHUSM XMMHUYECKMX PEAKLIHUA C HMCIOJIB30BAHMEM MAaCChl, 00bema

(HOpMaJbHBIE YCIOBHSI) ra30B, KOJUYECTBA BEIIECTBA
Tema 2.2. OcHOBHOE coaep:xaHue OK OI.
Onexrposutuiec | Teopernueckoe odydeHne 2 OK 04.
Kasi IAcconanus
1 MOHHEIH 06Men | TE€OPHS DNEKTPOIUTHIECKON Aucconanny. IOHBI. DJIEKTPOINTHI, HEANEKTPOJIUTBHI. 5

Peakiuu nonnoro oomena. CoctaBieHue peakuuii HOHHOTO OOMEHa MyTeEM COCTaBICHUS

UX TIOJIHBIX W COKpAlI€HHBIX MOHHBIX YpaBHEHHMHA. KHCIOTHO-OCHOBHBIE pEAKIUU.

3ajaHus Ha COCTABIICHUE NOHHBIX PEAKIUI

JlaGopaTopHble 3aHATUA 2

JlabopaTopHast padora Nel “Tunbsl XuMAYECKUX pEAKIAN .

HccnenoBanue TUIOB (ITO COCTaBY M KOJIMYECTBY UCXOHBIX U 00pa3YIOIIMUXCS BEILIECTB)

Y IPU3HAKOB XMMUYECKUX peakuuil. [IpoBenenne peakunii HOHHOTO 0OMeHa,

OIpEJIEIEHHE CPEbl BOJHBIX PACTBOPOB. 3a/IaHMsI HA COCTABJIEHUE MOHHBIX pPEeaKIil

CamocrosiTeibHas paboTa d)

[TpopaboTka koHCcTIekTOB. [IoArOTOBKA JOKIIAIOB IO TEMaM:

«[ToHsITHE O XUMHUYECKON TEXHOJOTHH, OMOTEXHOJIOTUN U HAHOTEXHOJOTUNY , «

['pyboaucnepcHbie CUCTEMBI, UX KJIACCU(UKAIUS U UCTIOJI30BAaHUE B

npodeccuoHanbHOM nesTebHOCTHY.COCTaBICHHE YPABHEHUN OKUCIUTEIBHO-

BOCCTAHOBUTEJIBHBIX PEAKIIUHN MO AJITOPUTMY.
Pa3znea 3. CrtpoeHue U CBOMCTBA HEOPrAaHUYECKHUX BelIeCTB 24
Tema 3.1. OcHoOBHoOE coJep:xaHue OK 01.
Knaccudukanus, | Teopernueckoe o0yyenue

16




HOMEHKJIAaTypa u
CTPOECHUE
HEOPTraHUYECKUX
BEILIECTB

[Tpenmet Heoprannyeckoit xumun. Knaccudukanus Heoprannueckux Bemects. [IpocTsie
U CJIOXHBIE BelecTBa. OCHOBHBIE KJIACCHI CIIOKHBIX BEHIECTB (OKCUABI, TUIPOKCUIBI,
KHCJIOTBI, COJIN). B3aMOCBS3b HEOPIraHMYECKUX BEILECTB. ATrperaTHble COCTOSTHUS
BEILECTBA.

Kpucrannnueckue u amop¢Hbie BelecTBa. TUIbI KPUCTANIMYECKUX PEIIETOK (aTOMHas,
MOJIEKYJISIpHAsl, MOHHAs, METAJUIMYECKast). 3aBUCUMOCTh (PU3NYECKUX CBOICTB BEIIECTBA
OT THUIIA KPUCTAJUIMYECKON PEIIETKU. 3aBUCUMOCTh XUMUYECKON aKTUBHOCTH BEILIECTB OT
BUJIa XUMUYECKOW CBA3M U TUIA KPUCTAJUIMYECKOU pemieTku. [Ipuunnbel MHOrooOpa3us
BEILECTB

IIpakTuyeckue 3aHATHSH

IIpakTH4yeckoe 3ansitue Ne 4. HomeHKI1aTypa HEOPraHUYECKUX BELIECTB: Ha3BaHUE
BELIECTBA UCXOJIS U3 UX XUMHUUECKON (OPMYJIbI I COCTABICHUE XUMUUECKON (POPMYJIBI
UCXOJs U3 Ha3BaHUs BeriecTsa 1o MexxayHapoaHoi (MIOITAK) nnmn tpuBuansHoi
HOMEHKJIAType.

IIpakTuyeckoe 3ansitue Ne 5.PermeHue MpakTHUECKUX 3aaHU 1O KJlacCUUKAIIIH,
HOMEHKJIAType U XUMUYECKUM (HOpMYyJIaM HEOPraHMYECKUX BELIECTB Pa3IMYHbIX KIACCOB
(yrapHblii ra3, YIJIEKMCIBIA Ta3, aMMHaK, TallleHas W3BECThb, HEralleHas W3BECTb,
NUTHEBAsI COAa M JPYrHX): Ha3blBaTh M COCTAaBIATh (OPMYJIbl XMMUYECKHX BELIECTB,
ONpENENATh NPUHAJIEKHOCTD K KJaccy.

HcTounnku xumMudeckol nHpopManuu (CpecTs MaccoBor nHpopmaiuu, cetb MIHTepHer
u apyrue). [louck nadopmanuu no Ha3BaHUAM, UAEHTU(UKATOPAM, CTPYKTYPHBIM

dbopmynam

OK 02.
[IK 2.2

Tema 3.2.
dusuko-
XUMHUYECKHE
CBOMCTBa
HEOPTaHUYECKUX

OcHOBHOE coJiep:KaHue

10

Teopernueckoe o0yyenune

Metamnel. OOmue ¢u3MYecKHe W XUMHYECKHE CBOMCTBa MeTaioB. CrocoOsl
NnoJIy4eHusl. 3HAYCHHE METaVIOB M HEMETaUIOB B TMPHUPOJIC M JKU3HEAESITEIbHOCTH
YyeloBeKa W opraHm3mMoB. Kopposusi MerayuioB: BUIBI KOPPO3WH, CIIOCOOBI 3allUThI
METAJIJIOB OT KOPPO3HUH

OK 01.
OK 02.
[IK 2.2
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BCIICCTB

Hemeramnbl. O60mue Qusnyeckue M XUMUYECKHME CBOMCTBA HEMETAJUIOB. THIHUYHBIC
cBoiictBa HemetauioB [V— VII rpynn. Knaccudukanus u HOMEHKIaTypa COEIMHEHHM
HeMeTauioB. KpyroBopoThl OMOT€HHBIX 3JIEMEHTOB B IPUPO/IE

XHWMMYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HCOPTraHNYCCKNX BCIICCTB (OKCI/II[OB,
T'MAPOKCHUIA0B, KUCJIOT, COJICH U I[p) 3aKOHOMepHOCTI/I B U3MCHCHHUU CBOMCTB IMPOCTBIX
BCUICCTB, BOJOPOAHBIX COCﬂHHCHHﬁ, BBICIIINX OKCHJIOB U TUAPOKCHUIOB

IIpakTnyeckue 3aHATHS

IIpakTnueckoe 3anaTHe Ne 6.CocTaBieHHE YpPaBHECHUN XUMUYECKUX pEaKUUNA C
Y4aCTUEM IIPOCTBIX U CJIOKHBIX HEOPraHMYECKUX BEIIECTB: METAJUIOB U HEMETAJUIOB;
OKCHUJIOB METAJUIOB, HEMETANIOB U aM(POTEPHBIX 3JEMEHTOB; HEOPTraHUYECKUX KHCIIOT,
OCHOBaHUU U aM(OTEPHBIX TUIPOKCUJIOB; HECOPraHUYECKUX COJICH, XapaKTEPU3YIOIIHNX UX
CBONCTBA.

IIpakTnueckoe 3anaTue Ne 7.PemieHue NmpakTUKO-OPHUEHTUPOBAHHBIX TEOPETUUYECKUX
3aJIaHUIl Ha CBOWCTBA, COCTaB, MOJIydeHHE M 0€30MacHOE HCIOJb30BaHUE Ba)KHEUIIIMX
HEOPTraHWYECKUX BEUIECTB B OBITY M MPAKTUYECKOM JIEATEITbHOCTH YEJI0BEKA

Tema 3.3.
Nnentndukarus
HEOPTaHUYECKUX
BEILIECTB

OcHOBHOe coaep:xaHue

JlabopaTopHble 3aHATHSA

JlabopaTtopnasi pa6ora Ne2 «nentudukanns HEOPraHMUECKUX BEIIECTBY.

PelieHnie S3KCIEpUMEHTANBHBIX 3aJad MO0 XUMHUYECKMM CBOHCTBaAM METANIOB U
HEMETAJUIOB, IO PACTIO3HABAHUIO U MOJYYCHUIO COCIMHEHUI METaJUIOB U1 HEMETAJIJIOB.
WNnentudukaims HEOpraHUIECKUX BEIIECTB C MCMOIB30BAHUEM HX (DU3UKO-XUMUYECKUX
CBOMCTB, XapaKTEPHBIX KaueCTBEHHBIX peakiuil. KauecTBeHHBbIE peakiuud Ha cyibdar-,
KapOOHAT- U XJIOPUJA-aHUOHBI, HA KATHOH aMMOHMS

CamocrositesibHas padbora

[ToaroroBka mpe3eHTalui Ha TEMY:

«Metaiutpl. OU3nUECKHE, XUMHUUYECKHE CBOMCTBA U MX MCIIOJIb30BAHUE B MPAKTUUYECKOU
nestenpHocTi»« Hemeraiuibl. @usnyeckne, XUMUYECKUE CBOMCTBA U UX MCIOJIb30BAHUE
B NpaKTHUECKON nesarenbHocTH» « Kopposus Mmeramnosy. IlpopaboTka KOHCIEKTOB.
CocTaBiieHHE OTYETOB MPAKTUYECKHUX U JAOOPaTOPHBIX paboT.

OK 01.
OK 02.
OK 04.
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Pa3nea 4.

CTpoeHne u CBOICTBA OPraHUYECKUX BelIeCTB

31

Tema 4.1.
Knaccuduxkanus,
CTpOCHHUE U
HOMEHKJIaTypa
OpTraHUYECCKUX
BEIIECTB

OcHOBHOe coaepxaHue

Teopernueckoe o0yuenue

[TosiBneHue U pa3BUTHE OPraHUYECKON XUMHM Kak Haykd. [Ipeamer oprannueckon
XUMHUHU. M€eCTO ¥ 3HaYEHNE OPraHNYECKON XUMHH B CUCTEME €CTECTBEHHBIX HaYK.
XHUMHUYECKOE CTPOCHHE KaK MOPSANOK COECAMHEHUS aTOMOB B MOJIEKYJE COIVIACHO MX
BaJICHTHOCTH. OCHOBHBIE MOJIOKEHUS TEOPUM XUMUYECKOI'O CTPOEHUS OpPraHUYECKUX
coenunenu  A.M. bytinepoBa. YTIJEpOIHBIM CKENET OPraHUYECKOW MOJIEKYJIBI.
3aBHUCHUMOCTh CBOWMCTB BEHIECTB OT XUMHYECKOIO CTPOEHHs MOjekyid. M3omepus wu
WU30MEDBL.
[lonstue o ¢ysHkuuoHansHOM rpymnme. Pagukan. [lpuHuunel — knaccupuKanuu
OpPraHMYeCKUX  COeAuMHEHMW. MexayHapoaHas  HOMEHKIATypa W IPUHLUIIBI
HOMEHKJIATypbl ~ OpraHudeckux coenuHeHuil. [lonste 00  a3oTconepkamiux
COEIMHEHMSIX, OMOJIOTMYECKN aKTUBHBIX BEIECTBaxX (YIJeBOAAX, KHpax, Oeiakax H 1p.),

BBICOKOMOJICKYJIIPHBIX COCTMHCHUSAX (MOHOMED, IMMOJUMEDP, CTPYKTYPHOE 3BEHO)

IIpakTHyeckue 3aHATHSA

IIpakTnueckoe 3ansatue Ne 8 HomeHknaTypa opraHMYeCKMX COCIMHEHUN OTAEIbHBIX
KJIaCCOB (HACBIIIEHHbIE, HEHACHIIIEHHBIE W ApPOMATHYECKHE YIJIEBOAOPOAbI, CHUPTHI,
(dbeHoubl, albIeruibl, KeTOHbI, KapOOHOBBIE KUCTOTHI M Jip.) CoOCTaBlIeHHE TOJHBIX U
COKPAIIIEHHBIX CTPYKTYPHBIX (OpMYJT OpraHUYECKUX BEIIECTB OTICIBbHBIX KJIIACCOB,
UCIIOJIb3Yys MX HA3BaHUS MO CUCTEMATHYECKONW M TPUBUAIBLHONW HOMEHKIIATYpe (ITHUJICH,
alleTWICH, TIUIIepYH, (eHoI, (HopMaTbAeTH I, YKCYCHAas KUCIOTA, TIUIMH).
IIpakTnueckoe 3ansaTe Ne 9. Pacuerbl mnpocreimeit (QopMmyasl OpraHu4YecKoOu
MOJIEKYJIbI, UCXOJIsl U3 DJIEMEHTHOTO cocTaBa (B %)

OK OI.
[IK 2.2

Tema 4.2.
CBoiicTBa
OPTaHUYECKUX
COEeIMHEHUN

OcHoOBHoOE coJep:kaHue

16

Teopernueckoe o0yueHue

OU3UKO-XUMUYECKUE CBOMCTBA OpPraHUYECKUX COCIUHEHUM OTIEJIBHBIX KJIACCOB
(ocobeHHOCTH KITacCH(PUKAIIMKA ¥ HOMEHKJIATYPHI BHYTPH KJIaCcCa; TOMOJIOTUUECKHUU PSJT U

OK OI.
OK 02.
OK 04.
K 2.2
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obmrast opmyna; uzomepus; (HU3MUECKHE CBOWCTBA, XMMHUYECKHE CBOMCTBA;, CIOCOOBI
MOJTYyYCHHUS ):

— IpenebHbIE YIIeBOAOPO/IbI (AJIKaHbl U LUKIOANKaHbl). ['opeHne MeTraHa Kak OJHMH W3
OCHOBHBIX HCTOYHHKOB TeIJla B MPOMBINUICHHOCTH M ObITy. CBOHCTBa MHPUPOTHBIX
YTJIEBOJIOPOIOB, HAXO0XKAEHUE B IPUPOAE U IPUMEHECHHE AJIKAHOB;

— HenpezeNbHble (AIKEHbl, AIKUHBI M alKaJueHbl) U apOMaTUYECKUE YTIIEBOIOPOABI.
['opeHune anernneHa Kak MCTOYHUK BBICOKOTEMIIEPATypPHOIO IUIAMEHHM JI CBAapKU U
PE3KH METAJIOB

— KHUCJIOPOACOAEpkKAIIUe COCAUHEHUsI (CHUPThI M (PEeHOJbl, KapOOHOBBIE KHUCIOTHI U
3QUphl, aIbIETUAbl M KETOHbI, JKHUpbI, yriaeBoabl). [IpakTHueckoe NpUMEHEHHE
STWIEHIJIMKOISL, IMuepuHa, (enona. [Ipumenenune Qopmanpiaernia, amneranbAeruia,
YKCYCHOM KMCIOTHI. Mbljla KaK COJIM BBICHIMX KapOOHOBBIX KHCIOT. MoMoIIHe CBOWCTBa
MBbLIA

—  a3oTcoJep)Kalllue  COoelWHEeHHs  (aMUHbBI U AMUHOKHUCIOTBI,  OENKH).
BbICOKOMONEKYJISIpHbIE COEAMHEHUsI (CHUHTETUYECKHME U OHUOJIOrMYECKU-aKTUBHBIE).
MoHnomMmep, noauMmep, CTPYKTypHO€ 3BeHO. llosmmepusanms 3TwieHa Kak OCHOBHOE
HaIlpaBJIEHUE €r0 UCIOJIb30BaHUS.

I'eHeTnyecKas CBsI3b MEXKY KJIACCAMU OPTAHUYECKUX COCIMHEHUN

IIpakTHyeckue 3aHATHSA

IIpakTuyeckoe 3ansitie Ne 10 CBolicTBa OpraHMYECKUX COCIWHEHUN OTIEIbHBIX
KJIaCCOB (TpUBHAJbHAs M MEXKAYHApOAHAs HOMEHKJIATypa, XWMHUYECKHE CBOWCTBA,
CIIOCOOBI MOTyUYEHHUs): MpeAebHbIC (ATKaHbl M IUKJIOATKAHBI), HETIPEACTbHBIC (TKEHBI,
QIKUHBI W QJKaJUeHBI) U apOMATHUYECKUE VYIIEBOJAOPOABI, CHUPTHI U  (EHOJIIBI,
KapOOHOBBIC KHUCJIOTHI U JI(UPHI, AIBIETHAB U KETOHBI, aMUHBl U AMHUHOKHUCIIOTHI,
BBICOKOMOJIEKYJISIPHBIE COCAMHEHUA. 3aJaHusl Ha COCTaBJICHHE YPaBHEHUI XMUMHYECKHUX
peaKIuii ¢ ydacTuEeM OPTaHUYECKUX BEIIECTB HA OCHOBAHUM UX COCTaBa U CTPOCHUS

IIpakTnueckoe 3ansitue Ne 11 CocraBieHwe cxeM peakuuii (B TOM 4YHCIE TO
NPEJIOKEHHBIM 1IeTI0YKaM MPEBpaAIIEHUH), XapaKTepU3YIOIUX XUMUYECKHE CBOWCTBA
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OpPraHMYECKUX COCIMHEHUM OTIEIBHBIX KIJIACCOB, CIOCOOBI MX IMOJYYEHHUS U Ha3BaHHE
OpraHMYECKUX COCIUHEHUN MO TPUBHAIBHON WM MEXIyHapOIHOW CHUCTEMAaTHYECKOU
HOMEHKJIAType.

IIpakTnueckoe 3anaTue Ne 12.PemeHre MpakTUKO-OPHUEHTUPOBAHHBIX TEOPETUUYECKUX
3a/IaHUi Ha CBOMCTBA OPTaHUYECKUX COCTMHEHHUM OTACNIbHBIX KIACCOB

IIpakTnueckoe 3ansaTue Ne 13“[IpeBpalieHnss OpraHUYECKUX BEUIECTB MPU
HarpeBaHun". [lomydeHue TUiIeHa U U3YYEHHUE €ro CBOMCTB. MoJieTupoBaHre MOJIEKYI U
XUMHUUYECKUX MPEBpAICHUI Ha MPUMEPE dTaHa, STUIICHA, alleTHICHA U JIp.

Tema 4.3.
Nnentudukarus
OpraHUYeCKUX
BEILIECTB, UX
3Ha4YCHHUE U
MIPUMEHCHUE B
OBITOBOI U
MIPOU3BOICTBEHH
OU JIeATEIbHOCTH
yeJloBeKa

OcHoBHOE coaep:xaHue

Teopernueckoe o0yuenue

buooprannueckue coenuuenus. llpumeHeHue u Ouojoruyeckas pojib YIJIEBOJIOB.
OxkucieHue yrieBoJIoB — UCTOYHUK PHEPTUU KUBBIX OpraHU3MoB. O0JIaCTH IPUMEHEHHUS
amuHOKucHOT. [IpeBpaiienuss OenkoB muiu B opraHuszMme. buonorumdeckue ¢GyHKIUUA
oenkoB. buonormyeckue ¢yHkKuMU >XKUpoB. Poib opraHuueckoil XMMHH B PEIICHUU
npo0JieM MUIEeBO 0€30MaCHOCTH

Ponb oprannueckoil XuMUW B PEHICHUH MPOOJIEM SHEPreTHUYecKOW Oe30MacHOCTH, B
pPa3BUTUM MEIULHHBI, CO3JaHUU HOBBIX MATEPHAIOB, HOBBIX MCTOYHUKOB JHEPTUU
(abTepHATUBHBIE UCTOUYHUKH dHEPTun). OMacHOCTh BO3CHCTBUS HA KUBBIE OPTaHU3MbI
OpTraHUYECKUX BEIIECTB OTMACJIbHBIX KJIAcCOB (YrJIEBOJAOPOJbI, CHUPTHI, (HEHOIbI,
XJIOPOPTaHUYECKHUE TPOU3BOJIHBIC, AIBJACTUIIBI U JIP.), CMBICI MOKa3aTeNsl MpeaebHO
JIOITYCTUMOM KOHIIEHTPAIUU

IIpakTHyeckue 3aHATHSA

IIpakTnueckoe 3ausitue Ne 14 “Unentudukanuss oOpraHUYECKHX COCAMHEHUUN
OTIEJIBHBIX KJIaCcCOB”

Nnentudukaius OpPraHUYECKUX COCAUHEHUM OTIEIbHBIX KJIaccoB (Ha TMpuUMepe
aNbACTUIOB, Kpaxmajia, YKCYCHOM KHCJIOTHI, OCJIKOB W T.II.) C HCIIOJIb30BaHUEM HX
(U3UKO-XUMUUYECKUX CBOMCTB M XapaKTEPHBIX KAYECTBEHHBIX peakiuil. JleHaTyparus
Oenka mpu HarpeBaHuu. lIBeTHbie peakiuu OenkoB. BO3HHKHOBEHHE aHAIUTHUYECKOTO

CUT'HaJla € TOYKH 3PpCHUA XHMMHYCCKHX HPOLCCCOB IIPHU MNPOTCKAHNHU Ka4ueCTBEHHOM

OK OI.
OK 02.
OK 04.
[IK 2.2
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PCaKIIU, HOBBOHHIOMGﬁ I/II[GHTI/I(bI/IHI/IpOBaTB IMPCAJIOKCHHBIC OPTaHNYCCKHC BCIICCTBA

CamocrosiTeibHas padora 5
[TpopaboTka KOHCIEKTa, H3yYEHHWE OCHOBHBIX TMOJOXEHHM TEOPHUH OPraHuYeCKUX
coenrHeHnid CpaBHEHUE TUIIOB YPAaBHEHUI pPEAKUMN B HEOPTAaHUYECKOW U OPraHUYECKOn
XUMUU. Bplyunth ¢QopMmynsl M Ha3BaHHUS NPENEIbHBIX yrieBoaopoaoB. lloaroroBka
OTYETOB K MPAKTUYECKUM paboTam
Pasien 5. KHHeTH:leCKHe U TEPMOJAMHAMHUYECKHE 3aKOHOMEPHOCTH NPOTEKAHUS XMMHYECKUX 10
peakumuu
5.1.Cxopoctb OcHOBHOE coaepxaHue OK OI.
XUMHAYECKUX OK 02.
peaxkuui. Teopernueckoe o0yuenune [IK 2.2
XHUMHUYECKOE CKOpOCTh peakiiu, €€ 3aBUCUMOCTb OT Pa3JIMYHBIX (PAKTOPOB: MPUPOJIbI PEArupPyIOIINX
paBHOBECHE BCILIECTB, KOHIICHTPALMU pEarupyroliux BELIECTB, TEMIIEpaTypbl U  IUIOLIALU
PEaKIMOHHON MOBEPXHOCTU. TermnoBble 3P(EKTh XUMHUYECKUX pPEakuuid. OK30- U
SHIOTEpPMUYECKHE, peakiuu. OOpaTUMOCTh peakiuil. XMMHUYECKOe PaBHOBECHUE U €ro 2
CMEIIEHUE IMOoJ JEHCTBUEM PA3NUYHBIX (AKTOPOB (KOHIEHTPALMS PEAreHTOB WIH
IPOAYKTOB PEaKUWU, AABICHUE, TeMIeparypa) sl CO3JaHMsI ONTUMAIbHBIX YCIOBHMA
poTeKaHus XumMudyeckux npoueccos. [Ipuanun Jle [Hlarense
OK OI.
IIpakTn4eckue 3aHATHS OK 02.
IIpakTHyeckoe 3ansatue Ne 15. K 2.2.
Pemenne npakTUKO-OpPMEHTHPOBAHHBIX 3aJaHUM Ha aHalu3 (PaKTOpOB, BIUSIOMIMX Ha 2
U3MEHEHHE CKOPOCTM XHMHYECKOM peakluuh, B T.4. C NO3ULHMA SKOJOTHYECKU
1€J1eCO00pa3HOro MOBEACHHS B OBITY M TPYAOBOW JEATEIBLHOCTH B LEISIX COXPaHEHUS
CBOETO 3JI0POBbA U OKPYKAIOIIEW HPUPOIHOU CPEBI.
IIpakTnueckoe 3ansaTue Ne 16
Pemenne mnpakTUKO-OPMEHTUPOBAHHBIX 3aJaHUM Ha IpUMEHEHWe IpuHnuna Jle- 5

[MIaTense AJI1 HAXOXKJACHUWA HaIIPaBJICHUA CMCHICHHA PABHOBCCHUA XUMHUYECKOMN pC€aKu u
aHaJIn3 (1)aKTOp0B, BJIMAOIIMX HA CMCHICHHUC XNMHNYCCKOI'O PAaBHOBCCH
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CamocrosiTenbHast padoTa

HOI[FOTOBI/ITI) COO6HI€HI/IC 00 M3BECTHBIX XHMHKaX. Hpopa60TKa KOHCIICKTOB.
HOI[FOTOBK& OTYCTOB O BBIIIOJIHCHHUH ITPAKTUYICCKUX pa60T.

Pa3znea 6. PacTBOpbI 10
Tema 6.1. OcHOBHOE coJepkaHue OK 01.
ITonsatue o Teopernyeckoe 00yyenune 2 OK 02
pacTBoOpax PactBopenue kak (usuko-xumuueckuil npouecc. PactBopbl. CriocoObl TPUTOTOBIICHHUS OK 04.

pactBopoB. PactBopumocTs. MaccoBasg n0Ji1 pacTBOPEHHOro BemiecTtBa. CMbICH K 2.2.

NoKa3aTelsid MPEeAeIbHO JTONYCTUMOW KOHIIEHTPAMU U €ro MCIOJIb30BAaHUE B OLIEHKE

HKOJIOTUYECKOI 0€3011acCHOCTH.

[IpaBuia 3KOJOTMYECKHU 11€1€CO00PA3HOrO MOBEACHHS B OBITY U TPYIOBOM JE€ATEIBHOCTH

B LEJISAX COXPAHEHHsI CBOETO 3J0POBbA U OKPYKAIOIIECH MPUPOJHON Cpeibl; ONACHOCTb

BO3JICHCTBHSI HA JKMBbIE OPraHU3MBbI ONPEJECICHHBIX BELIECTB.

IIpakTHYecKHe 3aHATHSH

IIpakTnueckoe 3ansitue Ne 17.PemieHue NpakTUKO-OPUEHTUPOBAHHBIX PACUETHBIX

3aJlaHui Ha PAaCTBOPHI, UCIOJIb3yeMble B OBITOBON U MPOU3BOACTBEHHOUN NEATEIHLHOCTH 2

YeJI0BeKa
Tema 6.2. OcHoOBHoOE coaep:xaHue OK 01.
WUccnenosanne  |[IpakTuvecKue 3aHATHSA OK 02
CBOWCTB IIpakTuyeckoe 3ansitue Ne 18 «IIpurorosienue pacTBOPOBY. OK 04.
pacTBOPOB [IpuroroBieHne pacTBOPOB 3aJaHHON (MaccoBO, %) KOHUEHTpaluu (C MPaKTHKO- 9 K 2.2.

OPUEHTUPOBAHHBIMH BOIIPOCAMH) U ONIPENIEIEHUE CPEIbl BOJHBIX PACTBOPOB.

Pemenue 3a1a4 Ha NPUTOTOBJIEHUE PACTBOPOB

CamocrosiTesibHas padorTa 4

Pemenne 3a1a4 Ha HaXOXKJIEHWE MACCOBOW JIOJM M MOJSPHOM KOHIEHTpaluu pacTBOpoB. [loaroroska
OTYETOB O BBIOJHEHUH MPAKTUYECKUX PaboT.
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IIpodeccuoHaIbHO-OPHMEHTHPOBAHHOE colep:KaHNe (coepKaHne MPUKJIATHOTO MOIYJIs)

Pa3znen 7. Xumusi B ObITY U IPOU3BOJACTBEHHOM I€ITEJILHOCTH Y€JI0OBEKA 10 OK 0lI.
7.1. Xumns B OcHOBHOE coJepkaHue OK 02.
OBITY 1 Teopernueckoe o0yueHune 2 OK 04.
HPOH3BOI[CTB€HH Hogeiimue 1oCTHXKEHNST XUMAYECKON HAYKU U XUMUYECKOW TEXHOJIOTUHU. Pob XumMnu B OK 07.
O1 ACATCIBHOCTH | GecrieueHny 2KONMOTMUECKOH, IHEPreTHUecKOd M MUINEBOH 0e30MacCHOCTH, Pa3sBHUTUM [IK.2.2
HCJI0BCKa MeauiuHbl. [IpaBuia moucka W aHaliv3a XUMUYECKOW HMH(POpPMALUU U3 PA3ITUYHBIX 2

UCTOYHUKOB (HayuyHas ¥ ydyeOHO-HAy4yHasi JUTepaTrypa, CpeIcTBa MacCOBOM

uHdopmaiuu, cetb MIHTEpHET)

IIpakTHYeckue 3aHATHS 4

IpakTnueckoe 3anaTue Ne 19. [lonck u aHanu3 KeMCOB O MPUMEHEHUH XMMHUYECKHX

BEILIECTB U TEXHOJIOTUH € y4eTOM OyayIiel mpoecCUOHabHON JEATeIbHOCTH 10 TEMaM: 2

BAKHEHIINE CTPOUTEIIbHBIE MaTEPHAIIbI, KPACKU U KEPAMUKA.

IpakTnueckoe 3ansiTue Ne 20 3ammura: [IpeacraBieHne pe3yabTaToB PEMICHUSI KEWCOB 2

B (hopMe MUHU-IOKJIJa C IPEe3EHTAIuEH

CamocrosiTeibHas padora 4

HOI[FOTOBKa COO6IJ_[€HI/II71 Ha TCMBI: « HOJII/IMepBI. IImacTmacce! B 6BITy>),(( 3HaueHue OEIKOB B YKU3HU

YCIIOBCKA», ((YFJ'IGBOI[OpOI[BI " UX NPpUPOAHBIC UCTOYHUKN

ITonroroBka k nuddepeHIpoOBaHHOMY 3aUETy.

IIpomexxyTouHasi arrecTaums 1Mo AMcUMIVIMHE (AU depeHIUPOBAHHBIN 324eT) 2

Bcero 111
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3. YcaoBus peasm3alMy NporpaMMbl 0011e00pa3oBareibHON AU CHUTIIUHBI

3.1. TpeOoBaHusi K MUHUMAJbHOMY MATEPHATBLHO-TEXHUYECKOMY 00eCIe4eHUI0

Jns peanuzauuu MpOrpamMMbl  TUCHUIUIMHBL JOJDKHBI OBITH TMPEIYyCMOTPEHBI
CIEyIOIINE CHEIUATbHbIC MOMEIICHUs: y4eOHBbIH KaOMHET XUMHH W/UIU y4eOHOI
XUMHUYECKOH JTabopaTopuu.

O6GopynoBanne y4eOHOro KaOumHera (HArJIsiAHbIe MOCOOMS): HAOOPHI
[IAPOCTEPKHEBBIX ~ MOJENEH  MOJEKYJ, MOJEIN KPHUCTAUIMYECKUX  PEIIETOK,
KOJUIEKIIUU TPOCTHIX M CJIOXKHBIX BEIIECTB W/MJIHM KOJUICKIIMH MOJIMMEPOB; KOJUICKIIHS
TOPHBIX TOPOJ M MHHEpaioB, Tabnuna MeHneneeBa, ydeOHble (QHIBMBI, U(PPOBBIC
00pazoBaTebHbIE PECYPCHI.

Texnuyeckue  cpeacrBa  00y4eHHMsl:  KOMIIBIOTEp C  YCTpPOMCTBaMH
BOCIIPOM3BEAECHUA  3BYKa, IMPUHTEP, MYJbTUMEAUA-TIPOEKTOP C  JKPaHOM,
MyJIbTUMEINIHAS JOCKA, YKa3Ka-MPE3EHTEP ISl IPE3CHTALIHIA.

O6opynoBanmne JsaGoparopud U Ppado4YuUX MecT Ja0OPaATOPHUHM: MEH3YPKH,
MUTETKU-KANEIbHULIBI, TEPMOMETPBI, MUKPOCKOII, JTyMbl, MPEIMETHbIE U MOKPOBHBIC
CTEKJIa, TUIAHIIETHI /IS KarelbHBIX peakiui, GuibTpoBasibHas Oymara, IpOMBIBAIIKHU,
CTEKJIIHHbIE TPOOMPKU, PE3UHOBbIE MPOOKH, (OHAPUKK, HAOOpP PEAKTUBOB,
CTEKJISTHHBIE MaJOYKH, IUTATUBBI [JIi TPOOUPOK; MEPHbIC UUIUHIPHI, BOPOHKU
CTEKJISTHHBIE, BOPOHKHU JenuTeNbHbie MuuHApudeckue (50-100 wmut), cTymku c
nectukoM, (apdopoBbie YalIKh, NUHUETH, (QUILTPHI OyMa)kHbIC, BaTa, Mapi,
YacOBBIE CTEKJIA, BJEKTPOIUIMTKH, Ja0OpAaTOPHbBIE IITATHBBI, CIHPTOBBIE TOPEIIKH,
CIIUYKH, TPUOOp JJI TOJY4YEHHUs] Ta30B (WM MPOOHpKa C Ta300TBOAHON TpyOKoil),
JepKaTenu NIl MPOOUPOK, CKIISTHKU JJIS XPaHEHUS PEaKTUBOB, Pa3laTOYHbIC JIOTKU;
xumuueckue crakadbl (50, 100 u 200 mu1); mmaTenu; MUHIETHI; TUTCIbHBIC UG,
CEKyHJIOMepHI (Taiimepsl), MepHbie Tpooupku (Ha 10—20 M) u MepHbIe KOJIOBI (25, 50,
100 u 200 M), BoasiHast OaHs (WJIM TEPMOCTAT), CTEKJISIHHbBIE MAJIOUYKU; KOHUYECKUE
K0J10b1 Jy1st TUTpoBanus (50 u 100 mur); MHIUKATOPHBIE TIOJIOCKU JIJIst onpeneneHus pH
Y CTaHJAapTHAs MHJUKATOpPHAs IIKajla; YHUBEpCAIbHbIN MHIUKATOP; NUIETKU Ha 1, 10,
50 mn (umu mosatopel Ha 1, 5 u 10 M), GropeTku Il TUTPOBAHUS, MEIUIIMHCKHE
mmpunbl Ha 100-150 M7, mabGopaTopHble W/WiAM aHaTIUTUYECKHE Bechl, pH-meTpsl,
CYIIWJIBHBIN 1IKad, u Jp. T1abopaTopHOE 000pPYAOBAHUE.

3.2. UudopmannonHoe odecrnedeHne peajau3aunu NporpaMmmbl
s peanuzanuu mporpaMMbl OMOIMOTEUHBIN (DOH]T 00pa3zoBaTEIbHON
OpraHM3aly YKOMIUIEKTOBAH ME€YaTHbIE U/UITH 3JIEKTPOHHBIE 00pa30BaTEIbHbIE U

nH(OPMAITMOHHBIC PECYPCHI, PEKOMEHJOBAaHHBIE JJIs1 UICTIOJIL30BAHUS B
o0pasoBaTenbHOM Tpolecce.
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3.2.1. [leyaTHble U3naHusd

1.Audunorenosa, . B. Xumus: ydeOHHUK U TPAKTUKYM JJISI CPEIHETO
npodeccuonanbHoro odpaszopanus / M. B. Andunorenosa, A. B. babkos, B.A.

[TonikoB. — 2-¢ u31., ucnp. u gorn. — Mocksa: U3narensctBo FOpaiit, 2022— 291 c.

2. llleromuxuna, H. A. O6mas xumus: yaeonuk aina CIIO / H. A. llleronuxuna,
JI. B. Munaesckas. — Cankt-IletepOypr: Jlans, 2021 — 164 c.

3 Hukonbsckuif, A. b. Xumus: Y4eOHUK W NPaKTHUKyM MNPOPECCHOHATBHOTO
obpazoBanms / A. b. Hukonbckuii, A. B. CyBopoB. — 2-¢ u3f.,
nepepad. u non. — Mocksa: U3znarensctBo FOpaiit, 2022 — 507 c.

4 Xumust: yaeOHUK U1 cpeiHero npodeccnonanbHoro oopasosanus / FO. A.
Jle6enes, I'. H. ®anees, A. M. IN'ony6es, B. H. Illanosan; mox oOmieit penaxiueit . H.
daneeBa. — 2-¢ m3., epepad. u gon. — Mocksa: M3natensctBo FOpaiit, 2022 —
431 c.

3.2.2. JlonoaHUTEIbHBIC HCTOYHUKHU

1 T'abpuensan, O. C., JIpicoBa, I'. I'. Xumusi: KkHUTa IJ1 mpenojaBaTens: y4eo.-
MeTo. mocodue. — M. Akanemust, 2012 - 332 c.

2. Yepnukona H. 10., Memepsikosa E. B. Pemaem 3agaun no xumun
camocTosTenbHo: yueOnoe mocobue / H. FO. Uepnukona, E. B. MemepsikoBa —
Canxrt-IletepOypr: Jlansb, 2022 — 328 c.

3. Pe3nnkoB B. A. COopHUK ynpa)KHEHUN U 3a7a4 M0 OPTAaHUYECKON XUMUU:
yuebHoe nmocooue / B.A. PesnukoB — Cankt-IletepOypr: Jlans, 2021 — 226 c.

4 Kanyctuna A. A., Xanpuenko WM. TI'., JlubanmoB B. B. OOwmas wu
Heopranuyeckas xumus. IIpaktukym / A. A. Kanycruna, U. I'. Xanpuenko, B.B.
JIn6anos — Cankt-IlerepOypr: Jlansp, 2020 — 152 c.

3.2.3. UnTepHeT-pecypchl

1.hvsh.ru — Xypnan «Xumust B IIKOJICH.

2. https://postnauka.ru/themes/chemistry — nexiuu mo XuMuM Ha caiTe
[MoctHayka. http://gotourl.ru/4780 (http://elementy.ru/) HayuHo-nionysipHbIit
MPOEKT «DJIEeMEHThl BoJbIION HaykW» MareMmaTuKa, aCTPOHOMHS, HAYKH O KU3HH,
Hayku o 3emuie). HoBocTu Hayku, KHUTH, HAy4YHO-TIOMYJISIPHBIE CTaTbU, JIEKIIUH,
SHLMKJIONIECINH.

3. http://gotourl.ru/4785  (http://www.hij.ru/) CaliTt HayYHO-TOIYJISAPHOIO
JKypHalia « XUMUS U )KU3HBY.

4. http://gotourl.ru/7179 (http://chem.dist.mosolymp.ru/)
CucremMa JUCTAaHIIMOHHOTO OOYYEeHUsI, HAIlPaBJICHHAs B IIEPBYIO ouepe/b Ha
MOArOTOBKY K OJMMIIMAJaM BCEX YPOBHEM — OT WIKOJBHBIX 10 MEXIyHapOIHOM.
CailTcoiepKUT OTPOMHOE KOJIMYECTBO 3aj]1ay, CTPYNIUPOBAHHBIX KaK MO TEMaM, TaK U
o onuMmmnuazaMm. [1o BceM OCHOBHBIM pa3aieniaM XUMUU NPUBEIEH TEOPETUUECKUN
MaTepHuas U pa300paHbl PeIIeHUs TUTIOBBIX 3a/1a4.
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5.http://gotourl.ru/4792  (http://periodictable.ru/) Pycckos3plaHBIA ~ CaiT 0
CBOMCTBAaX XMMHYECKUX IJIEMEHTOB.

6.http://gotourl.ru/7180  (https://www.lektorium.tv) Hexommepueckmii Caiit
OHJIalfH-00pa30BaHusA, 00pa30BaTEIbHBIX KYpCOB W BHJICOJCKIIMNA ISl IIKOJBHUKOB,
CTYJCHTOB U yuuTenel.ECTh HECKOJIBbKO KypCOB 110 XUMHHU.

7.http://www.xumuk.ru CaliT 0 XUMHH: KJIACCUYECKUE YUYCOHUKHU, CIIPABOYHHKH,
SHIMKJIONEANH, TMOUCK OPTaHWYECKUX W HEOPTaHWYECKUX PEaKIUi, COCTaBIICHUE
YPaBHEHUU pEaKIUM.

8.http://orgchemlab.com/ Caiit, NOCBAIMIEHHBI NpPaKTHYECKOW padboTe B
1abopaTopuun

4. KOHTPOJIb U OLIEHKA Pe3yJIbTATOB 0CBOEHUSs 0011e00pa30BaTEeILHOM
AUCUMILTHHBI

KoHTpo:b 1 o1ieHKa pe3ynbTaToB 00yUeHHUsl OCYIIECTBIISIETCS PEIoaBaTeeM
B IIpOILIECCE MPOBEACHUS NPAKTUYECKUX 3aHATHI U JaOOPaTOPHBIX padoT,
TECTUPOBAHMS, a TAK)KE BBIMOJIHEHUS O0YHYArOIIMMUCS UHANBUIYAJbHBIX 3aaHU,
IIPOEKTOB, HCCIeN0OBaHUI. Pe3ynbTarel 00y4eHUs ONMPEAEIISIOT, 4YTO O0yYarOIIHeECs
JOJKHBI 3HaTh, IOHUMATh U IEMOHCTPUPOBATH MO 3aBEPIICHUHN U3yUCHUS
JUCUUTUINHBI.

JInst popMupoBaHUsl, KOHTPOJIS U OLIEHKU PE3yJIbTaTOB OCBOCHUS Y4EOHOM
JUCLUIUIMHBI UCIIONB3YETCS] CUCTEMA OLIEHOYHBIX MEPOIPUATUM, IIPEICTABIIIOIAS
co00i1 KOMITJIEKC YYEOHBIX MEPOIIPUATHI, COTJIACOBAHHBIX C pe3ysbTaTaMu 00yUeHUs
u chopmynupoBanHbix ¢ yaetom OI'OC COO (npenMeTHbie pe3yIbTaThl M0
muctuumummae) u GI'OC CIIO.

Tunsl oeHOYHBIX

Ne | OK/TIK Monyas/Paznen/Tema Pe3yabTaT 00yueHus .
MepONnpUATHH
| | OcHoBHOE coep:kaHue
1 Pa3nea 1. OcHoBBI ®opmympoBaTh 0a30BbIe
CTPOECHHUS BEIECTBA NMOHATUA U 3aKOHBI XUMHUH
1.1 DK 01. |Ctrpoenue aTomMOB CocraBnsaTh 1. Tect «Ctpoenue
XUMUYECKHUX DJIEMEHTOB |[XUMHUYECKHE (POPMYIIbI [aTOMOB XMMUYECKHUX
Y NIPUPOJIA XUMHYECKOH |COETMHEHNN B AJIEMEHTOB U NPUPOJA
CBSI3U COOTBETCTBHH CO XUMHYECKOU CBA3N.
CTEIECHbIO OKUCIICHHS  |2. 3a/1auyu Ha COCTaBIICHHE
XUMHYECKHUX XUMUYECKUX (HOpMYIT
AJIEMEHTOB, UCXOJ U3 |IBYXaTOMHBIX
BAJICHTHOCTH U COeIMHEHU (OKCHUJIOB,
AJIEKTPOOTPHUIIATEIILHOC |CYIb(UIOB, TUIPUIOB U
TH T.IL.).
3. 3agaHus Ha
HCMOJIb30BaHUE
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OK/IIK

Monpyas/Pa3nen/Tema

PesynabTaT 00yuenus

Tunsl oeHOYHBIX
MepOonpUATHH

XUMHYECKON CUMBOJIMKH 1
Ha3BaHUN COeIUHEHUH I10
HOMEHKJIaType
MEKTyHApOJIHOTO COI03a
TEOPETUYECKON U
MPUKIATHON XUMUU U
TPUBHAJIBHBIX Ha3BAHUI
JUUTSI COCTaBJICHUS
XUMUYIECKUX (HOPMYIT
JIBYXaTOMHBIX
COeIMHEHUN (OKCHJIOB,
CyJb(pHUI0B, TUAPHUIOB U
T.I.) U IPYTUX
HEOPraHUYECKUX
COCIUHEHUI OTHCIbHBIX
KJ1acCOB

1.2

DK 01.
DK 02.

[lepunoanueckuii 3aK0H
u tabmuma J[.1.
MenneneeBa

XapaKkTepu30BaTh
XUMHYECKHUE IIEMEHTBI
B COOTBETCTBHUU C UX
MOJIO’KEHUEM B
MEPUOTUYECKOU
CHCTEME XHUMHYCCKUX
sanemeHToB [[.W.
Menneneena

1. Tect «Meranmnuueckue /
HEMETAJUINYECKHUE
CBOMCTBA,
3JIEKTPOOTPULIATEIEHOCTh
Y CPOJCTBO K 3JIEKTPOHY
XHMHUYECKHUX DJIEMEHTOB B
COOTBETCTBHE C UX
3JIEKTPOHHBIM CTPOCHHUEM
Y MOJIO)KEHHUEM B
MEPUOIUYECKON CUCTEME
XAMHUYECKHUX 3JIEMEHTOB
J.1. Menneneeay.

2. IlpakTrueckue 3a1anus
Ha YCTAHOBJICHUE CBA3U
MEXy CTPOCHHUEM aTOMOB
XAMHUYECKHX DJIEMEHTOB U
MEPUOIUYECKUM
W3MECHEHUEM CBOWCTB
XHMHUYECKHUX DJIEMEHTOB U
WX COeIUHEHUHU B
COOTBETCTBHH C
MOJIOKEHUEM
ITeprnoanyeckoit cucreme.
3. IIpakTuko-
OPUECHTHUPOBAHHBIE
TEOPETUYECKUE 3aJaHUS
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OK/IIK

Monpyas/Pa3nen/Tema

PesynabTaT 00yuenus

Tunsl oeHOYHBIX
MepOonpUATHH

Ha XapaKTepu3aIrio
XUMHYCCKHUX DJICMEHTOB:
«Metammuueckue /
HEMETaIJINYECKUE
CBOMCTBA,
ANEKTPOOTPULIATETHLHOCTh
U CPOJICTBO K AJIEKTPOHY
XUMHYECKUX IJIEMEHTOB B
COOTBETCTBHE C UX
AJIEKTPOHHBIM CTPOCHUEM
1 TIOJIOKEHHEM B
MIEPUOIUYECKON CUCTEME
XUMHYECKUX DJIEMEHTOB
J.1. MenneneeBa»

Pa3gen 2. Xumnueckue
peakuuu

XapakTepu3oBaTh THIIbI
XHMHUYECKHUX peakumnid

KonTposabnas paéora
«CTpoeHue BeniecTa u
XMMHYECKHe peaKunn

2.1

DK 01.
DK 04.

THBI XUMHUYECKHUX
peakuin

CocTaBisaTh peakiuu
COCIUHCHUS,
pazyioxkeHust, 0OMeHa,
3aMeIleHus,
OKHCJIUTEIILHO-
BOCCTAHOBUTEJILHBIE
peaKIu

1. 3amaun Ha cOCTaBJICHUE
YPaBHECHUN PEaKIU:

— COEJIMHEHUSI,
3aMeIIeHNs, Pa3JIOKEHUS,
oOMeHa;

— OKHUCJIUTEIIBHO-
BOCCTAHOBUTEIBHBIX
peaKuuii ¢
HCIIOJB30BaHUEM METO/1a
AIICKTPOHHOTO OajaHca.

2. 3amauu Ha pacyer
MaccChl BEIIECTBA WU
o0BéMa

ra3oB I10 U3BECTHOMY
KOJINYECTBY BEILIECTBA,
Macce Wik 00bEMY OJTHOTO
13 Y4aCTBYIOIIUX B
pEeaKIuy BEIECTB;
pacyETHI

Macchl (00bEMa,
KOJIMYECTBA BEUIECTBA)
MPOJAYKTOB PEAKIINH, €CIIH
OJIHO U3 BEIECTB UMEET
pUMeCH
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Tunsl oeHOYHBIX

Ne | OK/MIK | Monyas/Pa3nen/Tema PesynabTaT 00yuenus .
MepOonpUATHH
2.2 DIIEKTPOIUTHYECKAS CocraBnate ypaBHeHus |1. 3amanus Ha
JUCCOLMALIMS U MOHHBIN | XUMHUYECKUX PEAKIIMM  |COCTABJICHUE
oOMeH MOHHOTO OOMeHa ¢ MOJIEKYJISIPHBIX U HOHHBIX
y4acTUEM pEeaKuui ¢ y4acTUEM
HEOPTaHUYECKUX KHUCJIOT, OCHOBAHUI 1
BEIIECTB COJIEN, YCTAHOBJICHUE
M3MEHEHHUS KUCIIOTHOCTHU
cpeabl
2. JJabopaTopHas pabota
"TUMBI XUMHAYECKUX
peaxkumit”

3 Paspnen 3. Crpoenue u HccaenoBars crpoenue u |KonrposabHasi padora
CBOMCTBA CBOMCTBA «CBoOICTBa HEOPraHUYECKHUX
HEOPraHUIE€CKMUX BEUICCTB |HECOPTAaHUYECCKUX BCIIECTB |BEIIECTB)»

3.1 DK 01. [Knaccudukarms, Knaccudumuposats 1. Tect «Homenknatypa u
HOMEHKJIaTypa u HEOPTaHUYECKUE Ha3BaHUE
CTPOCHHUE BEILIECTBA B HEOPTaHUYECKHUX BEIIECTB
HEOPTraHUYECKUX COOTBETCTBHH C UX HCXO/S U3 UX XUMUYECKOU
BEILIECTB CTPOCHUEM bopMyIIbl UK

COCTaBJIEHUE XUMUYECKON
(hopMyJIbl UCXOS U3
Ha3BaHMS BEIECTBA MO
MEKTYHApOIHOU WIIH
TPUBHAIBHOMN
HOMEHKJIATYpe».

2. 3apa4M Ha pacyer
MacCcOBOM 107U (Macchl)
XUMHYECKOTO AJIEMEHTA
(coemuHeHus) B MOJIEKYJIe
(cmecn).

3. IIpakTuyeckue 3aJaHus
10 KJ1accu(puKaIiu,
HOMEHKJIaType U
XUMHYECKUM (hopMyam
HEOPTaHUYECKUX BEIIECTB
Pa3JIMYHBIX KJIACCOB.

4. IlpakTrueckue 3a1aHus
Ha OMpEeICIICHUE
XUMUYECKON aKTUBHOCTH
BEILIECTB B 3aBUCUMOCTH
BHUJIa XUMHYECKOM CBI3U U
THUNA KPUCTAIIINYECKON
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OK/IIK

Monpyas/Pa3nen/Tema

PesynabTaT 00yuenus

Tunsl oeHOYHBIX
MepOonpUATHH

PCUICTKH

3.2

DK 01.
DK 02.

DOU3NKO-XUMHYECKHE
CBOMCTBA
HEOPraHUYECKUX
BEIICCTB

YcraHaBiauBaTh
3aBUCUMOCTH (hU3UKO-
XUMHYECKUX CBOMCTB
HEOPraHUYECKHUX
BEIIECTB OT CTPOCHUS
aTOMOB U MOJIEKYJI, a
TaK>Ke THIIA
KPUCTALUINYECKOU
pELIETKH

1. Tect «OcobGeHHocTH
XUMHUYECKUX CBOMCTB
OKCHJIOB, KUCJIOT,
OCHOBaHUH, aM(pOTEPHBIX
TUAPOKCUIOB U COJIEW.
2. 3ananus Ha
COCTaBJICHUE YPaBHCHUMN
XUMHUYECKUX PEAKIUH C
Y4aCTHUEM MPOCTHIX U
CJIOKHBIX
HEOPTaHUYECKHUX BEIIECTB:
OKCHJIOB METAJJIOB,
HEMETAJUIOB U
aM(OTEPHBIX DJIEMEHTOB;
HEOPTaHUYECKUX KUCIOT,
OCHOBaHMM U aM(OTEPHBIX
TUAPOKCHUJIOB,
HEOPraHUYECKHUX COJIEH,
XapaKTEepU3YyIOIIUX X
CBOMCTBA U CITOCOOBI
MOTyYCHHUS.

3. IIpakTuko-
OPUEHTUPOBAHHBIE
TEOPETUYECKUE 3a]ITaHUS
Ha CBOMCTBA U IMOJIyYEHUE
HEOPTaHUYECKHUX BEIIECTB

3.3

DK 01.
DK 02.
DK 04.

Nnentudukarus
HEOPTaHUYECKUX
BEIIIECTB

Hccaenosath
Ka4eCTBEHHbIC PEAKIINHI
HEOPraHUYEeCKHUX
BCILIECTB

1. ITpakTuko-
OpPUEHTUPOBAHHBIE
3a/1aHUS TI0 COCTABJICHUIO
XUMHUYECKUX PEAKIUH C
y4acTUEM
HEOPraHUYECKUX BEILIECTB,
HCIIOJB3YEMBIX ISl UX
UICHTU(DUKALIIH.
2.JIabopaTopnas pabora:
“Unentudukarus
HEOPTaHUYECKUX
BEIECTB”’
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Tunsl oeHOYHBIX

Ne | OK/MIK | Monyas/Pa3nen/Tema PesynabTaT 00yuenus .
MepOonpUATHH
4 Pa3nea 4. Ctpoenue u HUccnenoBats ctpoenue u |KontrposabHas padora
CBOJiCTBa OpPraHn4eCcKux CBOJCTBa OpPraHn4e€CKux «CTpoeHHe M CBOMCTBA
BCIIIECCTB BeIIECTB OpPraHn4eCKHux BEIICCTB»
4.1 PK01. |Knaccudukarmus, Knaccudgunmposatsb 1. 3amanus HA
CTPOEHHUE U OpraHUYEeCKue COCTaBJICHHE HA3BaHUU
HOMEHKJIaTypa BEIIIECTBA B OPTraHUYECKUX
OPTraHUYECKUX BEIIECTB |COOTBETCTBUU C UX COCJIMHECHUH 1O
CTPOCHUEM TPUBHAIBHON WIH
MEXIYHAPOIHOU
CHCTEMaTHUUYCCKOMN
HOMEHKJIATYpE.
2. 3ajgaHus Ha
COCTAaBJICHHUE IIOJIHBIX U
COKpAaILEHHBIX
CTPYKTYPHBIX (hOPMYIT
OPraHUYECKUX BEIIECCTB
OT/ICJIbHBIX KJIACCOB.
3. 3amaun Ha ONIpEaCICHUE
npocrenien GopMybl
OpPTraHUYECKON MOJIEKYJIBI,
HUCXOJIS U3 DJIEMEHTHOTO
coctaBa (B %)
4.2 DK 01. |CsoiicTBa VYcTaHaBnmuBaTh 1. 3aganus Ha
DK (2. |OpraHu4ecKux 3aBUCUMOCTh (DU3UKO- |COCTABJICHUE YPaBHEHUM
DK 04. COCJIMHCHU I XUMHYECKUX CBOMCTB  |XMMHUYECKUX PEAKIUH C

OpraHUYCCKHX BCIICCTB
OT CTPOCHHA MOJICKYJI

Y4aCTHEM OPTaHUYECKUX
BEIIIECTB HA OCHOBAHUU UX
COCTaBa M CTPOCHUS.

2. 3amanusa Ha
COCTaBJICHUE YPABHEHHM
XAMHUYECKUX PEAKIINM,
WLTFOCTPUPYIOIINX
XMMHUYECKHUE CBOMCTBA C
Y4ETOM MEXaHU3MOB
MPOTEKAHUS JaHHBIX
pEaKIMi U TEHETUYECKOU
CBSI3M OPTaHUYECKUX
BEIIECTB Pa3HbIX KJIACCOB.
3. PacueTHple 3a1a4uu 11O
YPaBHEHHUSIM PEAKIIUN C
Y4aCTHEM OPTaHUYECKUX
BEIIECTB.
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Tunsl oeHOYHBIX

Ne | OK/MIK | Monyas/Pa3nen/Tema PesynabTaT 00yuenus .
MepOonpUATHH
4, JJTabopaTopHas pabora
“IIpeBpaleHus
OPTraHUYECKUX BEILIECTB
IIpy HarpeBaHuu"
4.3 DK 01. [Mnentudukanus Hccnenosarb 1 .IIpakTuko-
DK (2. |OpraHMYeCKUX BEIECTB, KAYECTBEHHBIC PEAKIIUU |[OPUEHTHUPOBAHHBIC
DK 04, |1X 3Ha4YeHHUE U OpTraHUYECKUX 3a7]aHUsI IO COCTABIICHHUIO
MIPUMEHEHUE B OBITOBOM |COETMHEHUI OT/IEJIbHBIX | XUMUYECKUX PEAKIUH C
Y MIPOU3BOJICTBEHHON  |KJIACCOB y4acTUEM OPTaHUYECKUX
NESITEILHOCTH YeJIOBEKA BEIIIECTB, B T.4.
HCMOJIB3YEMBIX JIJIS UX
UJeHTU(PUKAITUU B OBITY U
MPOMBIIIJIEHHOCTH.
2.JlaBoparopHnas pabora:
“Unentudukarus
OpTraHUYECKUX
COCTMHECHHUHU OTACIIBHBIX
KJIaCCOB”
5 Paznen 5. Kunerudeckue |Xapakrepu3oBaThb
H TEPMOAUHAMHUYICCKHE BJ/IMAAHUC PA3JINIHBIX
3aKOHOMEPHOCTH (axkTOpOB HAa paBHOBeCHE
MNPOTCKAHUA XUMHUYECCKHUX |H CKOPOCTbh XHMHYECCKHUX
peaxkuui peaxkuui
5 PKOI. |CkopocTs xuMu4ecKuX |XapaKTepu3oBaTh IIpakTuko-
DK 02. |peakiuii. XMMHUYECKOE |BJIUSHUE KOHLIEHTPAILUH |OPUECHTUPOBAHHBIC

paBHOBECHE

pEearupyromnmx BeIecTB
Y TEMIIEpaTyphl Ha
CKOPOCTb XMMHUYECKUX
peakiuii
XapakTepu3oBaTh
BIIUSIHUE U3MEHEHUS
KOHIIEHTPALIUHU
BEIIECTB, pEaKIuU
CpeIbl U TEMIEPATYPHI
Ha CMEIICHUE
XUMHYECKOTO
paBHOBECHS

TEOPETUYECKUE 3a1aHUS
Ha aHaiau3 (HaKToOpOB,
BIIMSIFOIIUX HA U3MEHEHUE
CKOPOCTH XUMHYECKON
peakunu. [IpakTuko-
OPUEHTUPOBAHHBIE
3aJ]aHUs HA IPUMEHECHUE
npuHiuia Jle-Illarense
IUISL HAXOXKJICHUS
HaMnpaBJICHUS] CMEIICHUS
PaBHOBECHUS XUMUYECKOU
PEAKLINM U aHAIN3
(haKTOpPOB, BIMSIONMINX Ha
CMEIIEHUE XUMUYECKOTO
paBHOBECHS
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Tunsl oeHOYHBIX

Ne | OK/MIK | Monyas/Pa3nen/Tema PesynabTaT 00yuenus .
MeponpusiTH
6 I/ICCJ'Ie)IOBaTL HCTHUHHBIC
Pa3nea 6. PacTtBopsl PACTBOPHI € 3a1aHHBIMH
XapaKkTepuCcTUKAMH
6.1 DK 01. |([Tonsartue o pactBopax |Paznuuath uctunnsie |1. 3angaun Ha
DK 02. PacTBOPHI MIPUTOTOBJICHUE
PacTBOpPOB.
2. IIpakTuko-
OPUEHTUPOBAHHBIE
pacueTHble 3aJaHusl Ha
JIUCTIEPCHBIC CHUCTEMBI,
HCIIOJIb3yeMbI€ B OBITOBOM
u IIPOU3BOJICTBEHHOM
NEATEIbHOCTH YEJIOBEKA
6.2 DK 01 |HUccnenoBanue cBorict |MccnenoBats husuko- |JIabopaTopHas pabora
DK 04 |pacTBOpoB xumuueckue ceorictBa |“IIpuroroBnenue
HMCTUHHBIX PACTBOPOB  (pacTBOpPOB”
Il | IIpodeccuoHanbHO-OPUEHTUPOBAHHOE COJeP:KaHUE (COoAepPKAHUE TPUKJIATHOTO
MO/YJIs1)
7 Paszpnen 7. OunenuBarp nocjeacTeus |3amura Keiica (¢ yuerom

Xumus B ObITY H
NPOU3BOACTBECHHOU
AeATeJIbHOCTH YeJI0BeKa

OBLITOBOM N
NPOU3BOACTBECHHOM
JeITEJILHOCTH YeJI0BEKa C
MO3UIHAN YIKOJIOTHYECKOM

Ooyayiuei
npogeccuoHaILHOU
AesiTeJIbHOCTH)

0e30MacHOCTH
DK 01. |Xumwus B ObITY U OueHuBathb Keiic (¢ yuerom Oyaymien
DK (02. |TpOU3BOACTBEHHOM MOCJEACTBUSI OBITOBOM |MpodecCuoHaIbHOM
DK (4. |A€ATEIbHOCTH Y€eI0BEKa |M IPOM3BOACTBEHHOW | AESTENBHOCTH)
DK 07 AEATENLHOCTH Yes0BeKa B0U3M0>1<Hble TEMBI
C TO3ULIUI KEHCOB:
1K 2.2. AKOJIOTUYECKOU 1. Ilorennenue KaumaTa u
0e30macHOCTH BBICBOOOXKICHHE T'a30BBIX

THJIPaTOB CO JTHA OKEaHa.
2. byayiue matepuanbl
11 aBHa-, MAIIUHO-
MPUOOPOCTPOCHHUS.

3. HoBeie maTepuans! 11
COJIHEUHBIX OaTapen.

4. JIekapcTBa Ha OCHOBE
PaCTUTETHHBIX
MpenaparoB
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