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

O6meobpazoBarensHas aucuuruinHa bJ[.04 Xumus u3ydaercs Ha 0a30BOM

YpOBHE B 00pa30BaTEIbHOM IMKJIE Y4eOHOIro IUIaHa OCHOBHOM MpodecCHOHaNbHOU
oOpazoBaTeapHOM MporpamMmel crienraibHOCTH 23.02.06. TexHuueckas 3KCIuTyaTaIys
MOJIBMYKHOTO COCTaBa KEJIE3HBIX JOPOT.

1.2. lesan u miiaHupyemble pe3yJibTaThl 0CBOCHUS JUCITUIIIMHBI

1.2.1. Ileau u 32724y JUCHUILIMHBI

@opMUpOBaHUE Yy 00YYAIOIIUXCS MPEACTABICHUS O XUMHUYECKOH COCTaBJISIOLIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA KAK OCHOBBI MPUHATHS PEIICHUI B )KU3HEHHBIX
Y TIPOM3BOJICTBEHHBIX CUTYaIIUSIX, OTBETCTBEHHOTO MOBEACHUS B IPUPOIHON Cpeie.

3agayu JMCUUIIMHBIL:

1)

2)

3)

4)
5)

6)

chopMupoBaTh TMOHUMAHHUE 3aKOHOMEPHOCTEH TMPOTEKaHUSI XUMHYECKUX
IPOLIECCOB U SIBJICHUW B OKPYXAIOUIECH Cpeae, LEJIOCTHOM Hay4YHOM KapTHHBI
MHpa, B3aUMOCBSI3H 1 B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

Pa3BUTh YMEHHUS COCTaBJIATH (POPMYJIbI HEOPTraHMYECKUX W OPraHUYEeCKUX
BEIIECTB, YPAaBHEHUW XUMUYECKUX pEaKIUi, OOBICHATH HMX CMBICTH,
UHTEPIIPETUPOBATH PE3YIbTAThl XUMUUYECKUX SKCIIEPUMEHTOB;

chopMHUpOBaThH HaBBIKU POBEACHUS MIPOCTENIINX XUMHYECKUX
HKCIIEPUMEHTAJILHBIX HCCIEAOBAHUM C COOJIIOJICHHEM MPaBMiI O€30MacHOTO
oOpalleHus C BEIIeCTBaMU U JIa0OPaTOPHBIM 000PYI0BAHUEM;

pPa3BUTh YMEHHMsI UCIOJIb30BaTh HWH(OOPMALMI0 XUMUYECKOTO XapakTepa u3
Pa3JIMYHBIX UICTOYHUKOB;

chopMupoBaTh YMEHHSI MPOTHO3UPOBATH MOCJEICTBUS CBOCHU NESITEIHHOCTH U
XUMHUUYECKUX TPUPOHBIX, OBITOBBIX U MPOU3BOJACTBEHHBIX ITPOIIECCOB;
chopMupoBaTh MOHUMAHHUE 3HAYMMOCTH JOCTHKEHUM XUMHUYECKOM HAayKu U
TEXHOJIOTUH JIJIsl Pa3BUTHS COIMAILHON 1 IMTPOM3BOICTBEHHOM cdep.



1.2.2. Ilnanupyembie pe3yJabTAThl OCBOCHHN 001Ie00pa3oBaTe/ibHON AUCHUILIMHBI B cooTBeTcTBHH ¢ PT'OC CIIO n

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

CIOcOOBI  PCIICHHS | -  TOTOBHOCTh K  TPYAY, OCO3HAaHUE | BKIIFOYACT: OCHOBOIOJATAIONINE TOHATUS (XMMHUYECCKHI

3ajad _ | LIEHHOCTH MacTepCTBa, TPYA0I00HE; 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 | MOJISIpDHBIN 00BEM, YIJIEpOAHBIN CKeNeT, (yHKIUOHAIbHAS
CaMOCTOATEJIBHO  BBINOJHATH  TaKylo | TpyNna, paaukai, HW30MEpHUs, H30MEpbl, T'OMOJIOTUYECKUN
NESATEIbHOCTD; pan, TOMOJIOTH, YIJIEBOIOPOJIBI, KHUCJIOpOJ- 17}
- HMHTEpeC K pa3IuuHbIM  cdepam | a30TCoAepIKale COEIUHEHUs, OMOJOTHYECKH aKTHUBHBIE

poheCCHOHAIBHOM JICITEIIBHOCTH,

OBianenue YHHBEpPCaAJIbHBIMH
yueOHbIMHU NO03HABATEJIbHbIMH
NeHCTBUAMM:

a) 0a3oBblIe JIOTHYECKHUE IeHCTBHUA:

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

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

BelecTBa (yriaeBojbl, KUPbI, OEIKU), MOHOMEp, MOJIUMED,
CTPYKTYPHO€ 3BEHO, BBICOKOMOJICKYJISIPHBIE COCIUHECHUS,
KpUCTAJUTMYECKasl PEIIeTKA, THUIbl XUMHUYECKUX peakiui
(OKHCITUTENbHO-BOCCTAHOBUTEBHEIE, 9K30-U
SHJOTEPMUYECKHUE, pPEaKIMM HOHHOTO OOMEHa), pacTBOp,
AIEKTPOJIUTHI, HEDJIEKTPOJIUTHI, AIEKTPOTUTHYECKAS
JIACCOLMAIINS, OKHUCJIHUTENbh, BOCCTAHOBUTEIb, CKOPOCTh
XUMHYECKON peakiuu, XUMUYECKOE PAaBHOBECHUE), 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

- BHOCHUTBb KOPPCKTHBBI B JACATCIBHOCTD,
OLICHUBATDH COOTBCTCTBUC  PC3YJILTATOB

LEJsIM, OILICHUBAaTh PHUCKH TOCJIECACTBUMN
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)aKTOJIOI“I/I‘{EECKI/Ie CBCACHU 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 COOTBCTCTBYIOIIIUC
IIOHATHUA Ipu OIIMCaHUH CTPOCHUA 151 CBOMCTB
HCOPIraHN4YCCKUX " OpPraHU4YCCKHX BCIICCTB 41 ux
npeBpameHHﬁ; BBISBIISITH B3aMMOCBSI3b XMMHUUYECKUX 3HAHUM

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

COCIMHCHUN MEXIYHAPOJHOTO COK3a TEOPETUUYECKOU 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 COJA M JIPYTUX), COCTABIATH (HOPMYJIbI
HEOPraHMYECKUX M OPraHUYEeCKUX BEIIECTB, YPaBHCHUS
XUMUUYECKUX peakIuid, OObSICHATh UX CMBICI; MOJATBEPKIAThH

XapaKkTepHbIe XUMHUYECKUE CBOWCTBA BEILICCTB
COOTBETCTBYIOIIIUMM  DKCIIEPUMEHTAaMH U 3alMUCAMU
YPaBHEHUM XUMUYECKUX PEAKLINM;

- YMETb YCTAaHaBJIMBAaThb IPUHAMICKHOCTD HU3YUYEHHBIX

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 3HAHMS 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), THUIMBl KPUCTAJUIMYECKUX 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, €€ (PYHKIIMOHAIBHON
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, XapaKTEepPU3YIOIIUX 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 IPUMEHEHUEM

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; JIeHaTypamusi OCJKOB NPH HArpeBaHWM, I[BETHBIC
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

YUTATEIIbCKOM KYJIBTYpbl Kak CpeJCTBa

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 ~ HaBBIKAMH  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 ©  LEJIEBON
BBIOWpas ONTUMAJILHYIO
MPEJCTABJICHUS U BU3YyaJIU3allUH;

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

- HCIIOJIB30BaTh CpeacTBa
WH()OPMAITMOHHBIX 1 KOMMYHHUKAITMOHHBIX

paanqulx
HAa3HA4YCHUA
ayITuTOpHUH,

(opmy

temam "Metamiel" u "Hemeranmnel") B COOTBETCTBUH C
npaBuUjaMU TEXHUKHA O€30MaCHOCTH TMpU OOpaIllEHUU C
BEIIECTBAMHU u 1a60paTOPHBIM 000pyI0BaHUEM;
MPEACTABIATh PE3YyJIbTaThl XUMUYECKOTO SKCIEPUMEHTA B
dbopme 3amucu ypaBHEHUN COOTBETCTBYIOIIMX pEAKIHUN U
(bopMyIMpOBaTh BHIBOJIBI HA OCHOBE 3THX PE3YJIbTATOB;

- YMEThb AaHaJU3UPOBaTh XUMHUYECKYI0 HH(OpMAIHIO,
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, MOJICIIMPOBAHUE);

- YMETh MPOBOAUTH PACUYEThl MO XUMHUYECKUM (opMysaM U
YPaBHEHUSIM XHUMHUYECKHX PEAKIHUil C UCHIOJIb30BaHUEM
GU3MYECKUX BEIMYWH, XapaKTEepPU3YIONIUX BEIIeCTBa C
KOJIMYECTBEHHOM CTOPOHBI: MaccChl, o0ObeMa (HOpMaJbHBIC
YCIIOBHSI) Ta30B, KOJUYECTBA BEIIECTBA; HCIOJIb30BAThH
CUCTEMHbIE XUMUUYECKUE 3HAHUS JJIS PUHSTUS PEIICHUN B
KOHKPETHBIX  JKM3HECHHBIX CHUTyallUsX, CBS3aHHBIX C
BEIIIECTBAMHU U UX TPUMECHEHUEM




TEXHOJIOTUA B PEIICHUH KOTHUTHBHBIX,
KOMMYHHUKATHUBHBIX W OPTaHU3aIlMOHHBIX
3a7a4 € COOMIoJieHHeM  TpeOoBaHUM
OPrOHOMUKH, TEXHMKH OE30IaCHOCTH,
TUTHEHBI, pecypcocOepeKeHUsl, MPaBOBBIX
U STHYECKUX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

- BJIaJICTh HABBIKAMHU pPACIO3HABAHUSA W
3auThl HpOpMaLK, UHPOPMALMOHHON
0€301acHOCTH JINYHOCTH,

OK
D¢ dekTuBHO

04.

B3aMMOJIENCTBOBATh U

paboratb
KOJIJICKTHBE
KOMaHjie

B
u

- TOTOBHOCTh K CaMOpPa3BUTHIO,
CaMOCTOSITETIbHOCTH U CAMOOIIPEIETICHHUIO;
-OBJIQJICHUE HaBbIKAaMU y4eOHO-
MCCIIEI0BATEIIbCKON, IIPOEKTHOM u
COIIMATIbHOMN AESATEIbHOCTH;

OBaanenne YHHBEPCATbHBIMH
KOMMYHHMKATUBHBIMHU JeHCTBUSIMM:

0) coBMeCTHasl 1esITeJIbHOCTD.

- MMOHUMATh U HCIIOJIb30BaTh
pEeUMyIEeCcTBa KOMaHTHOM u
WHIUBUYaIbHON paOOThI;

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

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

- yMeTh IUIAHUPOBATh W  BBIMOJHATH  XMUMHYECKHN
AKCIIEPUMEHT (TpEeBpalleHUs OpPraHMYECKUX BEIECTB IpU
HarpeBaHuy, MOJIyYeHUE 3TUJICHA U U3YyYEHHUE €ro CBOWCTB,
KayeCTBEHHbIEC PEAKIMM Ha aJbJETHIbI, KpaxMmall, YKCYCHYIO
KHUCJIOTY; JleHaTypaiusi OeJIKOB MpU HarpeBaHUM, I[BETHBIC
peakiuu OEJIKOB; TMPOBOJUTH PEAKIIMM HOHHOTO OOMEHa,
ONpENENATh CpeNy BOIHBIX PAcCTBOPOB, 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
BEILIECTBAMHU U 1a60paTOPHBIM 000pyI0BaHUEM;
NPEACTABIATh PE3YyJbTaThl XMMUYECKOIO SKCIEPUMEHTA B
dbopme 3anucu ypaBHEHUW COOTBETCTBYIOIIMX pEAKIUN U
(bopMynMpoBaTh BHIBO/IBI HA OCHOBE 3TUX PE3yJIbTAaTOB




- KOOPAVMHUPOBATHh M BBIOIHATH PabOTy B
YCIIOBHSIX peajbHOr0, BHUPTYaJbHOTO U
KOMOWHHPOBAaHHOTO B3aUMOJICHCTBUS;

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

') NPUHATHE Ce0s M IPYTHX JH/ei:

- 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,
PUMEHSTH 3HaHUs 00
U3MEHEHUU KJIMMaTa,

07.

B obJiacTu IKO0JIOTMYECKOr0
BOCIIUTAHUSA:

- c(OpMUPOBAHHOCTh  IKOJOTMYECKOU
KYJIbTYpBHI, MMOHUMAaHUE BIIUSTHUS
COLMAIbHO-D)KOHOMHYECKUX TMPOILIECCOB Ha
COCTOSIHUE TNPUPOJHOW U COUUAIBHOU

- cpopmMupoBaTh  MpPEJICTaBICHHUS: O  XUMHUYECKOU
COCTABJISIIOLIEN €CTECTBEHHOHAYYHOM KapTHHBI MUpPa, POJIU
XUMUU B TO3HAHUM SIBICHUI NpUPOAbI, B (OPMUPOBAHHUU
MBIIUICHUS W KyJbTYPhl JIMYHOCTH, €€ (DYHKIIMOHAIBHOM
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 | AeficTBUi B OKpyKafoliel Cpejie  Ha | ACATENBHOCTH B IEIAX COXPAHCHHsS CBOCTO 3/I0POBBS M
Upe3BBIAIHBIX OCHOBE 3HAHMSA IIeJie  YCTOWYHMBOTO | OKPYXAIOWEH NPUPOJHOW Cpenbl; YYUTHIBATH OMACHOCTh
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CUTyallusax

pa3BUTHUSA YEJIOBEYECTBA;
aKTHBHOE HETIPUATHE JICUCTBUM,
MIPUHOCSIIUX BPEJl OKPYKAIOILIEH Cpee;

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

- paclUIUpEHUE OMNbITa ACATEIBHOCTH
AKOJIOTUYECKON HANPABICHHOCTH;

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

BO3JEHCTBUSI Ha JKUBBIE
BEIIECTB, IOHHMAsl CMBICI
JIONTyCTUMOMN KOHIICHTpAITUU

OpraHu3MblI
II0KAa3aTCJIA

ONpEACTICHHBIX
1110]S0 (193 (0)7

[TIK
IInanupoBathb
OpraHU30BbIBATH
MEpOTPHUATHS o
COONIOACHUIO  HOpPM
0e30MacHbIX YCIOBUH

Tpyada.

2.2.

u

-OBJIQJICHUE  yMEHUSIMU
pa3IMYHBIX  BUJOB MO3HABATEIILHOMN
NESATETbHOCTH  JUIsl W3Y4YEHUs Pa3HBIX
CTOPOH OKPYKAIOIIEro Mupa;

-  TpPUMEHEHHWE  OCHOBHBIX  METOJIOB
MO3HAHUS (mabmroieHus, Hay4YHOTO
OKCIIEPUMEHTA) JJISI U3YUYEHUS Pa3InIHBIX
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 3aBUCHUMOCTh (DHU3UKO-XUMHYECKUX CBOMCTB
OPraHUYECKUX BEUIECTB OT CTPOCHUS MOJICKYJ
-yCTaHABIUBAaTh 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
JCSITENbHOCTH YeJIOBEKa C  IO3UIMM  DSKOJOTMYeCKOM
0e30MMacHOCTH
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- OBJIAACHUC YMCHUAMU OIIPCACIIATh LCJIU

)41 3aJa4Hn JACATCIBHOCTH, BI)I6I/IpaTB
CpecacTBa JJIA X JOCTHKCHHUA Ha
IIPAKTHKC,

- OBJIaACHHUC YMCHHAMH IIPOTHO3HUPOBATH
HC6JIaI‘OHpI/I$ITHBIe OKOJIOTHYCCKHUC
IIOCJICACTBUA NpCANPUHUMACMBIX

JNEWCTBUM, IPEAOTBPAILATH UX;

— HMCHOJIb30BAHHUE PA3IUYHBIX UCTOYHHUKOB
JUISL ITOJTYYEHHUS XUMHAYECKOU
uH(popMalMyM, yMEHUE  OLEHUTb €€
JOCTOBEPHOCTH IS JOCTHKEHUS XOPOIINX
pe3yJIbTaToOB B MpodecCHOHaIbHOU cdepe;

- 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

NESITEILHOCTH YeIOBEKa ¢ IMO3HULIMH  DKOJIOTMYECKOI
0e30IMacHOCTH

- YMETh cO0II01aTh npaBuja 9KOJIOTHYECKH
[IEJICCOO0Pa3HOTO  TOBENECHUSA B OBITY W TPYIOBOM

JIEITETbHOCTH B LEJSIX COXPAHEHWsS CBOETO 3/I0POBbS U
OKpYXaloUIEd MOPUPOJHON CpEIbl; YYUTHIBATH OMACHOCTH
BO3JCHCTBUSI HA KHUBBIE OPraHU3Mbl  ONPEACICHHBIX
BEIIECTB, IIOHMMAasl CMBICI [OKas3arejisl MpPeaebHOM
JIOIMYCTUMOM KOHIIEHTpALUU
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2. CTpyKTYypa M coaepkaHue 001eo0pa3zoBaTeJbHOM TUCHUILIHHBI « XUMMI»

2.1 00beM JUCUUIJIMHBI U BUbI Y4e0HOI1 padoThl

Bun yuye6Hoii padoThI

O0BeM B yacax

O0bem 00pa3oBaTeIbHONM NPOrPaMMBbl AMCHHUILIMHBI 111
B T.4.

TEOPETHUECKOE 00yUeHUE 34
MPaKTUYECKUE 3aHATHUS (B T.4. KOHTPOJIbHBIE pabOTHI) 38
1abopaTOpHBIC 3aHATUS 4
CamocrosiTenbHas paboTa 33
IIpome:kyTouHasi aTTecTanus 9

(nnd depeHpoOBaHHDBII 3a4€T)
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2.2 TeMATHYECKHMH IUIAH M COACPKAHUE TUCHUTIIUHBI

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

HauMmeHoBanue . O6bem | Dopmupyembie
OPHMEHTHPOBAHHOE), T1A00PATOPHBIE U IPAKTHYECKHE 3AHATHUS, IPUKJIATHOU
pa3aesioB U TeM 4YacoB | KOMIIETEHIMHA
MOIYJIb
1 2 3 4
OcHoOBHOE coaepxkaHue
Pazgen 1. OcHOBBI CTPOEHHS BelIECTBA 11
Tema 1.1. OcHOBHOeE coJep:kaHue OK 01.
Crpoenue Teopernueckoe o0yueHune
aToOMOB CoBpeMeHHass MoOJenb CTpoeHust atoMa. CHMBOJIMYECKHH S3bIK XUMHH. XUMUYECKUN 3IJIEMEHT. 2
XUMHAYECKUX DnexkTpoHHas KoHburypaius aroma. Kimaccudukamnus XUMHUYSCKHX SJIEMEHTOB (S-, P-, d-3JI€MEHTHI).
JJIEMEHTOB U BanentHsie QJICKTPOHBI. BanentHoCTb.
npupona ONEeKTpOHHAas MpUPOJAa XUMHYECKOM CBSI3U. ODJIEKTPOOTPULIATENbHOCTh. BHIBI XMMHUECKOH CBSI3U
o (KOBaJ'IeHTHaH, HOHHAas, MCTAJIJIMYCCKAI, BO,Z[OpOI[HaH) U CIIOCOOEI €€ O6pa3OBaHI/IH
XUMHYECKOU
IIpakTHyeckue 3aHATHSA
CBSI3U
HpaKTquCKoe 3AHATHC NQI.P@IHGHI/IC 3a,[[aHPII>i Ha HCIOJIb30BaHUE XMMHUYECKOM CHMBOJUKH U
Ha3BaHUU COEIMHEHHM II0 HOMEHKJIATYPE MEKIYHApOJHOTO COK03a TEOPETUYECKOM M IPUKIIATHON
XUMHU U TPUBHAJIBHBIX Ha3BaHUU JJIs1 COCTAaBJICHUA XUMHWUYCCKUX (I)OpMy'J'I ABYXAaTOMHBIX COG,I[I/IHCHI/Iﬁ
(oxcua0B, cyNnb(PHUI0B, THAPUIOB U T.I.) U IPYTUX HEOPraHUUYECKUX COCTUHEHUH OTAEIbHBIX KIacCOB. 2
HpaKTI/I‘-ICCKI/Ie 3alaHus Ha YCTAHOBJICHUC CBA3HU MCKAY CTPOCHHUEM aTOMOB XHMUYCCKHUX 3JICMCHTOB U
NEpUOANICCKUM HM3MCHCHUCM CBOICTB XMMHYECKUX DJIEMEHTOB MU UX CO€I[I/IHGHI/II\/’I B COOTBCTCTBHU C
IIOJIOKEHUEM HepI/IO,[[I/I‘-ICCKOﬁ CUCTEMBEI.
Tema 1.2. OcHoBHOE coJiep:KaHue 2 OK 0lI.
Ilepuonnueckuii | [IpakTudeckue 3aHATHS
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3aKOH U Ta0JIHIIa

T

Menneneena

IpakTnuyeckoe 3anaTue Ne 2.Ilepmoandeckas cucremMa XUMHUYECKHX diaeMeHTOB [[.1.

MenpeneeBa. @usuyeckuii cmbicn Ilepuomuueckoro 3akona J[.M. Menneneesa. 3aKOHOMEPHOCTH
U3MEHEHUS CBOICTB XUMHYECKHX 3JICMCHTOB, 06p213y€MbIX HMU TIPOCTBIX W CJIOKHBIX BCHICCTB B
COOTBETCTBHUHU C MOJIOKEHUEM XUMUYECKOTro 3eMeHTa B [lepuoanueckoii cucreme. MupoBo33peHuecKkoe

OK 02.

u HayuyHoe 3HadyeHue Ilepmommueckoro 3akona J[.M. Menneneesa. IIpornoser .M. MeHnneneesa. 2
OTKpBITI/IC HOBBIX XUMHWYCCKHUX JJICMEHTOB.
Pemenne IMPAKTUKO-OPUCHTUPOBAHHBIX TCOPCTUYCCKUX 3aI[aHI/II71 Ha XapaKTCpu3aluio XUMHNYCCKUX
JJIEMEHTOB «MeTaluinyeckue / HeMeTalUIMYecKue CBOﬁCTBa, QJICKTPOOTPUHIATCIIbBHOCTE XHUMHUUCCKUX
9JICMCHTOB B COOTBCTCTBHUU C UX DJICKTPOHHBIM CTPOCHHUEM H IOJIOXKCHUCM B HGpHOI{H‘-IGCKOfI CHUCTEME
xumuueckux aneMeHnToB .M. Menneneesa»
CamocrosiTeibHas padora 5
Hpopa60TKa KOHCIICKTOB U JIMTCPATYPHBIX UICTOYHUKOB.
Pemenue 3a1ay Ha HAXOXKJIEHUE OTHOCUTEIBHOW MOJIEKYJISIPHOW MacChl, ONPEAEIECHUE MAaCCOBOU 10U
XUMHNYCCKHUX OJICMCHTOB B CJIOKHOM BCIICCTBC.
Haxoxxnenne maccel i 00beMa Mo U3BECTHOM Macce U o0bemMy BeriecTBa. OnpeaesieHne JIEMEHTOB
110 SJICKTPOHHBIM KOH(bHpraHHHM. CocraBnenue XAPAKTCPUCTHUKH 3JICMCHTOB I10 TJIAHY
Pa3znen 2. XumMnueckne peakunu 13
Tema 2.1. Tunel | OcHOBHOE coepkaHue OK 01.
XUMHAYECKUX Teopernueckoe o0yuenue 2
pcaKknnun Knaccudukanuys u TUMBI XUMUYECKUX PEAKIUN C y4acTHEM HEOPTaHWYECKUX BEIIECCTB.
CocraBnenue ypaBHCHI/Iﬁ pCaKL[I/Iﬁ COCAMHCHUS, PA3JIOKCHUA, 3aMCILICHUA, 06MeHa, B T.4. pCaKI_II/II\/'I
TOpCHUA, OKHCIICHHUA-BOCCTAHOBJICHUS.
ypaBHCHI/ISI OKHUCIJIEHHSI-BOCCTaHOBIEeHUA. CreneHb OKHUCIeHUA. OKHCINTEIb W BOCCTAHOBHTEID. 2
CocraBiienne u YpaBHHUBAaHUEC OKUCIUTCIIBHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ METOJOM DBJICKTPOHHOI'O
bamanca. OKHCIUTEILHO-BOCCTAHOBUTEILHBIE p€akuru B HIPUPOAC, MPOU3BOACTBCHHBLIX IIPOLCCCAX U
KUBHCACATCIbHOCTH OPraHn3MOB
IIpakTH4eckune 3aHATHS
IIpakTuuyeckoe 3ansitue Ne 3. KonmyecTBEHHbIE OTHOILICHUS B XHUMHUU. OCHOBHBIE 2

KOJIMYCCTBCHHBIC 3aKOHBI B XMMHUHW M PACUCTHI IO YPABHCHUAM XHUMHWYCCKUX peaKHHﬁ. Monap Kak
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eMHMIIa KOJMYECTBa BellecTBa. MossipHas Macca. 3aKOHbI COXpPAaHEHHUS MacChl W SHEPrUu. 3aKOH
ABorazipo. Momsipublii 00beM razoB. OTHOCUTENbHAs IUIOTHOCTh Ta30B. PacueTel Mo ypaBHEHUAM
XUMUYECKUX PEAKIUN C MCIOJIb30BaHUEM Macchl, 00beMa (HOpMaJbHbIE YCJIOBHS) ra3oB, KOJIUYECTBA
BEl[eCTBa

Tema 2.2. OcHOBHOE coJep:kaHue OK 01.
Onexkrponutuyec | Teoperuueckoe 00ydeHue 2 OK 04.
Kast Juccoruanus =
4 06 Teopust 2MEeKTPOIUTHYECKON AUCCOain. IOHBI. DIeKTPOINTHI, HEIIEKTPOIUTHI. 2

1 MOHHBIM OOMCH | poyyr iy nonnoro obmena. CocTaBleHHe Peakiiuii HOHHOTO OOMEHA IyTeM COCTABICHHS UX IOJHBIX H

COKpAILICHHBIX MOHHBIX ypaBHEHHH. KHCIOTHO-OCHOBHBIC peakiyy. 3aaHusl Ha COCTABJICHHE MOHHBIX

peakuuii

JlaGopaTopHble 3aHATUA 2

JlabopaTopHast padora Nel “Tunbsl XuMAYECKUX PEAKIAN .

HccnenoBanue TUIIOB (110 COCTaBY U KOJIMYECTBY UCXOJHBIX U 00Pa3yIOLIUXCsl BEIIECTB) U IPU3HAKOB

XUMHUYECKHUX peaknuil. [IpoBeneHne peakuniit HOHHOTO 0OMEHa, ONpeeTICHNE CPEIbl BOAHBIX

pacTBOpOB. 3aJaHNs Ha COCTABJICHHE HOHHBIX PEaKIIUi

CamocrosiTesibHasi padoTa 5

[TpopaboTtka koHcrekToB. [IoroTOBKa TOKIAI0B 1O TEMaM:

«[ToHsITHE O XMMHYECKOH TEXHOJIOTMH, OMOTEXHOJOTMH M HAHOTEXHOJOTHMH» , « ['pybomucrepcHble

CHUCTEMBI, UX KJaccu(UKaIlusg W UCHOJIb30BaHHWE B TPOo(ecCHOHANBbHON jaesTenbHOCTH».CocTaBIeHNE

ypaBHEHUI OKHUCIUTENbHO-BOCCTAHOBUTENIBHBIX PEAKIIUI IO alTOPUTMY.
Pa3znea 3. CrtpoeHue ¥ CBOMCTBA HEOPrAaHUYECKHUX BelIEeCTB 24
Tema 3.1. OcHoOBHoOeE coaep:xaHue OK 01.
Knaccudpuxauus, | Teopernueckoe odyuenune OK 02.
HOMCHKJIATYPA M ([Ipexmer Heopranudeckoi xumun. Kinaccudukanus Heoprannueckux BemmecTs. [IpocThie U CI0kKHbIE I[IK 2.2
CTpPOEHHUE BeniecTBa. OCHOBHBIE KJIACCHI CTIOKHBIX BELIECTB (OKCHBI, THAPOKCHIBI, KUCIOTHI, CONH). B3anmocBs3b
HCOpFaHI/I‘-IeCI(I/IX HCOPTaHNYCCKUX BEIICCTB. ATpeFaTHLIe COCTOAHUA BE€UICCTBA. 2
BEIIECTE Kpucrammyeckue u aMmopgHbIe BelecTBa. THITB KPUCTAIUIMYECKHUX PEIIETOK (aTOMHast, MOJIEKyJIsIpHas,

WOHHAsI, MEeTAJJTNYeCcKast). 3aBUCUMOCTh (PU3NYECKUX CBOMCTB BEIIECTBA OT TUIA KPUCTATUINYECKOM
peIeTKH. 3aBUCUMOCTh XUMUYECKOW aKTUBHOCTH BEILIECTB OT BUJIa XUMUYECKOM CBSI3U U THIIA
KpHUCTaNIN4ecKoi pemeTku. [IpuunHbl MHOrooOpasus BEeIecTB
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HpaKaneCRne 3aHATUA

IIpakTuyeckoe 3ansitue Ne 4. HomeHKI1aTypa HEOPraHUYECKUX BELIECTB: Ha3BaHue
BEIIIECTBA UCXOS U3 UX XMMHUYECKON (POPMYIIBI MM COCTABICHNUE XUMUYECKOH (HOPMYIIBI UCXOIS U3

Ha3BaHUs BelecTBa 1o mexayHapoanoi (MIOITAK) wiu TpuBHanbsHOM HOMEHKIATYpE. 2

IIpakTuyeckoe 3ansaTue Ne 5.Pemienue mpakTUdecKux 3aJaHUil MO Kiaccu(UKAIH,

HOMEHKJIAType M XUMUYECKUM (POpMYJIaM HEOPTaHUUECKUX BEIIECTB Pa3IMYHBIX KJIACCOB (yrapHbIU ras,

YTJICKUCIIBIN Ta3, aMMHAK, TallleHasi U3BECTh, HeTaIlleHast U3BECTh, INTHEBAsI COAA U IPYTUX): HA3bIBATh U

COCTaBJIATH (POPMYIIBI XUMHUECKUX BEIIECTB, ONPEACIATH MPHUHAICKHOCTD K KIIACCY. 2

Hcrounnku XxuMuueckoi nHpopMaiuu (CpecTB MaccoBoi nHpopManuu, cetb HTepHeT u npyrue).

[Towck nHpOpPMAIMK 10 HA3BAaHUSAM, HICHTU(DUKATOPAM, CTPYKTYPHBIM (hOpMyIIam
Tema 3.2. OcHoBHoOE coaep:xaHue 10 OK 01.
dusuko- Teopernueckoe o0yyenmne OK 02.
XAMHAYCCKHAC Merambl. O0mue ¢Gu3nyeckne ¥ XMMUYECKUe CBOWCTBAa MeTaiwioB. CrocoObl moiydeHus. 3HaueHUe [IK 2.2
CBOWCTBA METAJUIOB M HEMETAJUIOB B MPHUPOJEC M >KU3HENEATEILHOCTH YelIOBeKa M opraHu3smMoB. Kopposus 2
HEOpraHMuecKux |MCTALIOB: BUJbI KOPPO3HH, CIIOCOOBI 3aLIUTHI METAJUIOB OT KOPPO3UH
BELIECTB Hemeranmnel. OOmue ¢usnueckue W XUMHUYECKHE CBOMCTBA HEMETAIOB. THUIHWYHBIE CBONCTBA

HemetaioB [V— VII rpynn. Knaccudukaius 1 HOMeHKIaTypa coeiMHEHNH HeMeTauioB. KpyroBopoTsl 2

OMOTEHHBIX JIEMEHTOB B IIPUPOJIC

XUMHYECKUE CBONCTBA OCHOBHBIX KJIACCOB HEOPTAaHHMUYECKUX BEIIECTB (OKCHIOB, THIPOKCHIOB, KUCIIOT,

coJjiel u zip.). 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB MPOCTHIX BEIIECTB, BOJOPOIHBIX COEIMHEHHH, 2

BBICIINX OKCHJIOB U THAPOKCH]IOB

IIpakTHUyeckune 3aHATHS

y y 2

IIpakTuuyeckoe 3aHaTHEe Ne 6.CocraBienue ypaBHEHHI XUMHYECKMX DEAKIUH C Yy4acTHEM

NPOCTBIX M CJOXHBIX HEOPraHMYECKUX BEIIECTB: METAIUIOB M HEMETAJUIOB; OKCHIOB METaJlIoB,

HEMETAJIOB U aM(OTEpHBIX 3JEMEHTOB; HEOPraHMYECKUX KHCIOT, OCHOBaHMA U aM(OTEpPHBIX

THJIPOKCHIOB; HEOPTaHMUYECKUX COJIeH, XapaKTePU3YIOIINX UX CBOMCTBA.

IIpakTn4yeckoe 3ansaTue Ne 7.Pemenne npakTHKO-OPUEHTUPOBAHHBIX TEOPETHYECKUX 3aJaHU HA

CBOWCTBA, COCTaB, MOJIyueHHEe U 0€30MacHOe HUCIOIb30BaHUE BAKHEUIINX HEOPraHMUECKUX BEILIECTB B

OBITY M IPAKTHUYECKON JEATEIIEHOCTH YeIOBEKa 2
Tema 3.3. OcHoOBHoOe coep:xaHue OK 0l1.
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Unentuduxarus | JlabopaTopHble 3aHATHS 2 OK 02.
Heoprannieckux |JlaGoparopuasi padora Ne2 «neHTHpHUKAIMS HEOPTAHUYECKUX BEILIECTBY. OK 04.
BEIIECTB Pemienue sKcrieprMEHTaNbHBIX 33/a4 [0 XWMHYECKHM CBOWCTBAM METAVIOB M HEMETAIOB, IO

paclio3HaBaHHIO U IMMOJYYCHUTIO COGI[I/IHCHI/Iﬁ METaJIJIOB U HEMETAJIJIOB.

I/IIIGHTI/I(bI/IKaI_II/ISI HCOPraHN4YCCKUX BCHICCTB C HMCIIOJIB30BAHUCM HX CI)I/ISI/IKO-XI/IMI/I‘-IGCKI/IX CBOI>’ICTB,

XapaKTEePHBIX KAaYECTBEHHBIX peaknuii. KauecTBeHHbIE peakiuu Ha cyibdar-, KapOoHaT- W XJIOPH-

AHHUOHBI, HAa KaTUOH aMMOHHA

CamocTrosiTe;ibHasi padoTa 6

IToaroroBka npe3eHTanuii Ha TeMy:

«MeTanmnsbl. CDH?»H‘IGCKI/IC, XHMHYECKHE CBOMCTBA M HX MHCIIOJIb30BaHUE B HpaKTHqCCKOﬁ

JACATCIIBHOCTHU» K Hewmeramnsr. q)I/I3I/I‘-I€CKI/Ie, XUMHYECKHE CBOWCTBA M WX HCIIOJL30BAaHUE B

HpaKTHHCCKOﬁ JACATCIIBHOCTHN « KOppOBI/IH MECTAJIJIOB». Hpopa60TKa KoHcnekToB. CocTaBlIeHHE OTUYETOB

MIPaKTUYECKHUX U J1a00paTOPHBIX PadoT.
Paznen 4. CTpoeHne U CBOHCTBA OPraHN4YeCKNX BeLIECTB 31
Tema 4.1. OcHOBHOeE coJiep;KkaHue OK 01.
Knaccudpuxauus, | Teopernueckoe odyuenune 6 I1K 2.2
CTpOCHHC U IlosiBneHne M pa3BUTHE OPraHMYECKOM XMMHMM Kak Haykd. [Ipeamer opranmdeckon xumuu. Mecto u )
HOMCHKHaTypa 3HA4YCHUC OpFaHquCKOﬁ XUMHUH B CUCTEMEC €CTCCTBCHHBIX HAYK.
ODTrAHNYCCKUX XUMHYIeCcKoe CTPOCHUC KaK HNOpAAOK COCAWMHCHHA aTOMOB B MOJICKYJIC COIJIACHO HWX BAJCHTHOCTH.

p OCHOBHBIE ITTOJIOKEHHUS TCOPHUU XUMHYCCKOTO CTPOCHHA OPraHUYCCKUX COGI[I/IHCHI/Iﬁ A M. BYTJ'IepOBa.

BCIICCTB VIJIepOMHBIA CKEJIEeT OpPraHuYeCKOW MOIEKYINbl. 3aBHCHMOCTh CBOMCTB BEHIECTB OT XHMHYECKOTO

CTPOCHUSA MOJICKYIIL. I/ISOMepI/IH " U30MCEPHI.

[TonsstTue o ¢yHknuoHanbHOM rpynne. Pamukan. IlpuHnunel KiaccMpUKaUKd — OpraHUYECKHUX

COCHHHCHHﬁ. MC)KI[yH&pOIIHaH HOMCHKIJIAaTypa U IMIPUHIUIIBI HOMCHKIIATYPbI OPTaHHUYCCKUX CoeHHHCHHﬁ.

[TonsiTrie 00 a30TcoAepKAIUX COETMHEHUSIX, OMOIOrMYECKH aKTUBHBIX BelllecTBax (yrieBojax, Kupax,

OenKax U Jp.), BBICOKOMOJIEKYJISIPHBIX CO€AMHEHMSIX (MOHOMED, MOJIUMEp, CTPYKTYPHOE 3BEHO)

2 cemecTp
IIpakTuyeckune 3aHATHS
2

IIpakTuyeckoe 3ansaTue Ne 8 Homenknarypa OpraHMYeCKHX COEIMHEHMH OTAEIBHBIX KIACCOB
(HachIIIIEHHBIC, HEHACHIIICHHBIE M apOMaTUYECKHE YIICBOJIOPOMABI, CIUPTHI, (EHOJBI, AalbICTUIBI,
KETOHBI, KapOOHOBBIE KUCIOTHI U Jip.) CoCTaBlieHHE MOJHBIX M COKPAIIEHHBIX CTPYKTYPHBIX (OpMYI
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OpTraHU4YC€CKUX BEIICCTB OTACIBHBIX KJIAaCCOB, HCIIOJIB3Yyd HX Ha3BaHUA II0 CHCTEMAaTHYECKON U
TPUBHAIILHON HOMEHKJIaType (3TUJIEH, alleTUJIeH, TVIMIepuH, GeHol, popManbaeru, YKCycHash KUCIOoTa,
TJIUIIMH).

IIpakTuueckoe 3ansaTme Ne 9. Pacuersl mnpocreiimed ¢GopMyibl OpraHUYECKO

MOJIEKYJIbI, UCXOJSl U3 JIEMEHTHOTO cocTana (B %) 2
Tema 4.2. OcHoBHOE coJep:KaHue 16 OK 0l1.
CaolicTBa Teopernueckoe o0yuenune 8 OK 02.
OpPTraHHMYECCKUX OU3NKO-XUMUYECKUE CBOMCTBA OpPraHUYECKUX COEJUHEHUH OTHENbHBIX KJIAccoB (OCOOEHHOCTH OK 04.
COeIMHEHUI KJ1acCU(UKALMU U HOMEHKIIATYphl BHYTPH KJlacca; TOMOJIOTUYECKUH psia U oOmias hopMyIa; H30Mepus; 2 K 2.2

(du3nYecKue CBONCTBA; XUMUYECKHE CBOMCTBA; CIIOCOOBI MOTYYCHHUS): )

— TpeaeNbHBIe YTIeBOAOPOAbl (AIKAHBI M IUKJIOAIKaHbI). ['OpeHne MeTaHa Kak OJWH W3 OCHOBHBIX

MCTOYHUKOB TEIUIa B MPOMBIIIIIEHHOCTH U ObITY. CBOICTBAa MPUPOHBIX YIIEBOIOPOI0OB, HAXOKICHHUE B

IPUPOJIC U IPUMEHEHHUE AJIKAHOB; 2

— HempenenbHble (AIKEHBI, aJKWHBI M QJIKaJWEHbI) U apoOMaTUYECKUe YriaeBoaopoabl. ['openwue

alleTHICHA KaK HCTOYHUK BBICOKOTEMIIEPATYPHOTO IIAMEHH ISl CBAPKU M PE3KU METAJIOB

— KUCJIOPOJCOAEpIKAIINE COeTUHEHHS (CIUPTHI U (HEHOIbI, KapOOHOBBIE KUCIOTHI U d(DUPHI, allbJETUIBI

U KETOHBI, JKHPBI, YIJIEeBOABI). I[IpakTHueckoe NpUMEHEHWE STHIICHTIHMKONS, TIHWIEpHHa, (eHoma. 2

[Ipumenenue Qopmanpaeruaa, ameTanbleruaa, YKCYCHOM KHCIOThL. Mpblla Kak COJIM  BBICHIMX

KapOOHOBBIX KUCIIOT. Moro1e CBOMCTBA MbLIa

— a30TcojieprKallue COeTUHEHUS (AMUHBI 1 AMUHOKHUCIIOTHI, O€NKH ). BEICOKOMOIIEKYIISIpHBIE COeAMHEHUS

(cuHTeTHMYECKME H  OMOJIOTMYECKH-aKTHUBHBIE). MoOHOMEp, TOJHUMEp, CTPYKTYpHOE  3BEHO. 2

[Tonumepwu3arus 3TUICHa KaK OCHOBHOE HAIIPABJICHHE €r0 UCTIOIh30BaHUS.

['eHeTHUECKas CBSA3bh MEXK/TY KJIACCAMU OPTaHUYECKHUX COeTMHEHHUI

IIpakTu4yeckue 3aHATHS

IIpakTuueckoe 3ansiTie Ne 10 CpoiicTBa OpraHMYECKUX COCIWHEHUN OTIEIbHBIX 2

KJIACCOB (TpHBHAJbHAsE H MEXIyHApOJIHAs HOMEHKIATypa, XHMHUYECKHE CBOHCTBA, CIOCOOBI

MOJTyYeHUs1): TIpe/ieTbHbIC (ATKaHBI U [UKIOATKAHbI), HETIPEACNbHbIC (aJKEHBI, AIKHHBI U allKaJueHbl) U

apoMaTHYeCKHE YTJIeBOIOPOAbI, CIUPTHl M (PEHONbI, KapOOHOBbIE KHUCIOTHI M 3(UPHI, albJeTUIbl U

KETOHBI, aMHUHBl W AMHUHOKHCIOTHI, BBICOKOMOJEKYISPHBIE COCTUHEHUS. 3aJaHus Ha COCTaBIICHUE

YpaBHEHHI XUMHUYECKHX PEAKIMH C yJ4acTHEM OpPTaHWYECKHX BEIIeCTB Ha OCHOBAaHWH MX COCTaBa U

CTPOCHUS

2

IlpakTnueckoe 3ansitue Ne 11 CocraBieHwe cxeM peakuuii (B TOM 4YHCIE IO
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OPEUIOKEHHBIM  LIETIOYKaM  IPEBPALLEHUM), XapakTepu3ylOUMX XMMHYECKHE CBOWCTBA
OPraHu4YCCKux COG,Z[I/IHCHI/Iﬁ OTACJIBHBIX KJIACCOB, CIIOCOOBI UX IIOJIY4YCHHUSA W HA3BAHHUC OPraHUYCCKUX
COCIMHEHUH 110 TPUBUAJIBHON WIA MEKIYHAPOJAHOU CUCTEMATHYECKOW HOMEHKIIATYPE.
IIpakTuueckoe 3ansitue Ne 12.Peuienre npakTUKO-OpPHEHTUPOBAHHBIX TEOPETHYECKUX 3aJaHUM
Ha CBOMCTBa OpPraHu4YCCKUx COGI[I/IHCHI/Iﬁ OTACJIBHBIX KJIaCCOB

IpakTnueckoe 3anaTue Ne 13“[IpeBpaiienus opraHnYEeCKUX BEMIECTB MPH
HarpeBaHuM'". [lonyueHne STUIEHA U U3YYEHHE €TO CBOWCTB. MOIENTMPOBAHUE MOJIEKYJI U
XUMUYECKHX IIPEBPALLICHNI Ha IpUMEpe 3TaHa, STUJICHA, alleTUIICHA 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 coenuHenus. IIpuMenenne u Ouosorndeckas poib yrieBoaoB. OKucIeHHE
YIJIEBOAOB — HWCTOYHMK OHHEPIUM JKUBBIX oOpraHuzMoB. OOjacTu NpUMEHEHHs aMHHOKHUCIIOT.
[TpeBpamienust OenkoB NHUILKM B opraHusMme. buonormueckue @yHkuuu OenkoB. buonoruueckue
(byHKLIUY XUpOB. Pojib OpraHndyeckoil XuMUM B pelieHnH Npo0iieM MUILEBOi 6e3011acHOCTH

Ponbp opranmueckoil XMMHM B pEUICHHH MPOOJIEM HHEPreTHYecKod Oe30MacHOCTH, B Pa3BUTHH
MEIUIUHBI, CO3/IaHUM HOBBIX MaTe€pHajoB, HOBBIX UCTOYHHUKOB SHEPIHH (aIbTEPHATUBHBIE HCTOUHUKHU
sHeprum). OnacHOCTh BO3JEHCTBUS Ha JKUBBIE OPTaHNU3Mbl OPraHMYECKUX BEIIECTB OT/IEIbHBIX KJIACCOB
(YyriaeBoJopoApsl, CIUPTHI, (EHOJBI, XJIOPOPraHWYEeCKHe MHPOM3BOJHBIC, aJbAETHIBI U JIp.), CMBICI
IIOKAa3aTelIsl MPEEIbHO TOIMYCTUMON KOHIIEHTPAlluU

IIpakTuyeckue 3aHATHS

IpakTnueckoe 3anusitue Ne 14 “Unentudukamums OpraHUYECKHX COCAMHEHUMN

OTJIEIBHBIX KJIACCOB™

WnenTudukaiys opraHiuecKux COeAMHEHUHN OTIEeNbHBIX KJIacCcoB (Ha MpuUMepe ajbAeru0B, Kpaxmala,
YKCYCHOM KHCJIOTBI, OEJIKOB U T.II.) C UCIIOJB30BaHUEM UX (PU3MKO-XUMUYECKUX CBOMCTB U XapaKTEPHBIX
KadeCTBEHHBIX peakuuil. Jlenatypanusi Oenka mnpu HarpeBaHuu. L[BeTHble peakuuu OENKOB.
Bo3HUKHOBEHHE aHAIMTUYECKOIO CUTHAja ¢ TOYKU 3PEHHUS XUMHUYECKHX MPOIECCOB MPHU MPOTEKAHUU
Ka4eCTBEHHOHN peakIuy, MO3BOJISIONIEH HICHTH(GUINPOBATH MPEI0KEHHbIE OPraHMUECKUE BEIECTBA

OK OI.
OK 02.
OK 04.
[IK 2.2

CamocrosiTeibHas padora

[TpopaboTka KOHCIEKTa, H3y4YeHHE OCHOBHBIX TIOJIO)KEHHUH TEOpUH OPraHWYeCKUX COCTUHEHHIA
CpaBHEHHME THUINOB YypaBHEHHMN  peakuid B HEOPraHUYECKOM M OPraHUYECKOM XUMHHU. BbIydnTh
(dbopMyIbl M Ha3BaHUS MPENIENbHBIX YrieBo1opooB. [IoaroToBKa 0T4eTOB K MPAKTHYECKUM paboTam
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Kunernueckue un TEPMOINMHAMHAIECCKHE 3AKOHOMEPHOCTH NMPOTEKAHUA XHMHYECCKHX

Paznen 5. . 10
peakuuit
5.1.CxopocTb OcHOBHOE coJepkaHue OK 0lI.
XUMHUYECCKUX Teopernueckoe o0yuenme OK 02.
peaKuuil. CKOpOCTh pEaKIuH, €€ 3aBHUCHMOCTh OT Pa3jIMYHBIX (PAKTOPOB: MPHUPOABI PEArHPYIONIUX BEIIECTB, TIK?2.2
XyuMHYecKoe KOHIICHTpAllUd PEarupyroluxX BEIIECTB, TEMIIEPAaTypbl M IUIOLIAAM PEAKIUOHHOW ITOBEPXHOCTH.
ABHOBECHE TennoBbie Ah(PEKTHI XUMHUUYECKMX pEaKUuid. DK30- M DHIOTEPMHYEcCKHe, peakiuu. OOpaTuMocTh 2
P peakuuii. XHMMHYECKOE pPABHOBECHE M €ro CMELIEHHE 0] JAEWCTBUEM pa3lIMYHbIX (PaKTOpoB
(KOHI_IeHTpaI_[I/I}I pCarcHToB WJIM IPOAYKTOB pPCaKIHHU, HOaBJICHUC, TeMnepaTypa) I CO3JaHusd
OIITUMAJIBHBIX yCJIOBI/Iﬁ MPOTCKAHUA XUMHUYCCKUX IMPOLICCCOB. HpI/IHIII/IH JIe IlaTense
OK 0Ol.
IIpakTHYecKHe 3aHATHS OK 02.
IpakTHyeckoe 3anaTue Ne 15, 5 1K 2.2.
Penienue IMPAKTUKO-OPHUCHTUPOBAHHBIX Sa,Z[aHI/Iﬁ Ha aHaJIun3 (I)aKTOPOB, BIIMAIOIIIUX Ha HU3MCHCHHC
CKOpPOCTH XUMHUYECKOU p€aknuu, B T.4. C HO3I/IHI/II71 JKOJIOTUYCCKHU uenecoo6pa3Hor0 IIOBECJACHUS B 6I)ITy n
TPYAOBOM JAEATEILHOCTH B IEISAX COXPAHEHUSI CBOETO 3/I0POBbS M OKPYKAOUIEH PUPOIHOMN CPEIBIL.
IIpakTnueckoe 3ansaTue Ne 16
PemreHne npakTUKO-OPHMEHTHUPOBAHHBIX 3aJaHM Ha npumeHeHue npuHouna Jle-Illarense mis
HAaXOXKIACHUA HaAIIPaBJIICHUS CMCHICHUSA pPaBHOBECUA XUMHUYECKOM pC€akiiukn W aHaJiu3 (baKTOpOB, 2
BJIMAIOINIUX HA CMCIICHUEC XUMUYCCKOTO PAaBHOBCCHA
CamocrosiTeibHast padoTa 4
[TonroroBuThk cooOuieHre 00 M3BECTHBIX XMMHKax. [IpopaboTka koHcnekToB. [loAroroBka oT4ETOB O
BBITIOJTHCHHUH ITPAKTHYCCKUX pa60T.
Pa3nea 6. PacTBOpBI 10
Tema 6.1. OcHoBHoOE coaep:xaHue OK 01.
ITonsatHe o Teopernueckoe 00yyenune 2
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pacTBOpax PactBopenue kak ¢usuko-xumuueckuii mpouecc. PactBopbl. CrocoObl MpPUTOTOBIEHHUS PACTBOPOB. OK 02

PaCTBOpI/IMOCTB. Maccosas A0JI1  PaCTBOPECHHOI'O  BCIICCTBA. CMBICH TOKa3aTeis MMpEaAcIbHO OK 04

JIOITYCTUMON KOHIIEHTPAIMH 1 €T0 UCIOJIh30BAHNE B OI[CHKE 3KOJIOIMYECKON OE€30MacHOCTH. )

HpaBHna IOKOJIOTHUYCCKHN uenecoo6pa3Horo IIOBECJACHUS B 6BITy u pr,I[OBOfI ACATCIIBHOCTH B LEIAX HK 22

COXPAHEHHUS CBOErO 3JI0POBbSI U OKPYKAOLIEH NPUPOJHON CPElbl; ONACHOCTh BO3JICUCTBUS HA >KUBBIE

OpTraHu3MbI OIIPEACTICHHBIX BEIICCTB.

IIpakTnyeckue 3aHATHS

IIpakTuyeckoe 3ansiTue Ne 17.Peuienue npakTHKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aJaHUA Ha y)

PacTBOPLI, UCIIOJIL3YCMBIC B OBLITOBOH U HpOI/I3BO,Z[CTBeHHOI>'I ACATCIIBHOCTH YCJIOBECKA
Tema 6.2. OcHoBHOE coaep:xaHue OK 01.
Hccnenosanne  |[IpakTHYecKHe 3aHATHS OK 02
CBOHCTB IpakTnueckoe 3anaTue Ne 18 «IIpurorosieHue pacTBOpOB». OK 04.
pacTBOpPOB [TpuroTtoBneHne pacTBOPOB 33aHHON (MaccoBOU, %) KOHIIEHTpAIMH (C MPAKTUKO-OPUEHTUPOBAHHBIMU ) K 2.2

BOIIPOCAMH ) U OTIPEIeTICHHUE CPEIbl BOAHBIX PACTBOPOB.

Penienue 3a/la4 Ha IPUT'OTOBJICHHUC PaCTBOPOB

CamocrosiTesibHasi padoTa 4

Pemenue 3aJa4 Ha HaXOXICHHC MacCOBOM JOJIM U MOJ'IHpHOfI KOHICHTPAIIUHN PACTBOPOB. HO,[[FOTOBKa

OTYCTOB O BBIITOJJHCHHUU MMPAKTUYCCKUX pa60T.
IIpodeccnoHaILHO-OPHEHTHPOBAHHOE CO/IepPKaHue (COAepKAHNE TPUKJIIATHOTO MOTYJIS)
Paznen 7. XuMus B ObITY U IPOU3BOJACTBEHHOM NeSITEJIbHOCTH Y€JI0BEKA 10 OK 01.
7.1. Xumns B OcHOBHOE coJiep:KaHue OK 02.
ObITY U Teopernueckoe o0yuenue 2 OK 04.
IIPOM3BONCTBCHH | Hopejtmue focTHKEHNsS XMMUYECKOH HAYKM M XMMUYECKOH TeXHONOTHH. Pojb XUMHUHU B 0OecTIeyeHHH OK 07.
OH ACATCIIBHOCTH | 3KOJIOTUYECKO, SJHEPTeTUYECKON U MUILEBOI O€30MMacHOCTH, pa3BUTUN MeTuIMHbIL. [IpaBuiia nmoucka u 2 K.2.2
yeJ0BeKa aHaM3a XUMHUYECKOW HMH(POPMALMU M3 pPa3IMYHbIX HMCTOUYHUKOB (HaydHas M y4dyeOHO-HaydHas o

JUTepaTypa, CpeicTBa MaccoBoi nHGopmaluu, cetb IHTepHeT)

IIpakTHyeckune 3aHATHS 4

HpaKTH‘ICCKoe 3aHAATHUEC NQ 19. ITouck u aHamu3 KeicoB O MNPUMCHCHUN XUMHWYCCKUX BCIICCTB U 2

TEXHOJOTHI ¢ yderoM Oyaymed mnpoecCHOHANBHON JEeATENbHOCTH MO0 TeMaM: BaKHeHIue

CTPOUTENBHBIE MAaTEPHUAIBI, KPACKA U KEPAMHUKA. 2
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IIpakTuueckoe 3ansaTue Ne 20 3amura: [Ipencrasienne pe3ysbTaToB pelleHus KEHCOB B hopme
MUHU-JIOKJIa/Ia C Ipe3eHTaluen

CamocrosiTesibHast paboTa 4
HOI[FOTOBKa COO6IH€HI/II>1 Ha TEMBI:. « HOJ'II/IMepI)I. IInacTmaccel B 6BITy»,<< 3HaueHue OEJIKOB B YKU3HU
YCJIIOBEKa», ((YFJ'ICBOI[OpOI[BI 1 UX IPUPOAHBIC UCTOUYHUKN

[ToaroroBka Kk qudQepeHInpoBaHHOMY 3a4ETy.

IIpomexxyTouyHast arrecTanms 1o AUCUMIVIMHE (AU depeHIUPOBAHHbBIN 3a4eT) 2
Bcero 111

23




3. YciioBus peajiuzalni NporpaMmmbl 0011eo00pa3oBaTeIbHON JUCHUILIHHbBI

3.1. TpeOoBaHusi K MUHUMAJbHOMY MATEPHATBLHO-TEXHUYECKOMY 00eCIe4eHUI0

Jl1st peanuzaiuu nporpaMMbl TUCHMUILIMHBI TOJKHBI OBITH TPETYCMOTPEHbI
CJIETyIOIINE CTICIUANbHBIC TOMEIICHNS: YIeOHbI KaOMHET XUMUU U/IIK yueOHOU
XUMHUYECKOH 1abopaTopui.

O6GopynoBanne yueOHOro kabuHera (HArJIsAHbIE IOCO0MS): HAOOPHI
HIAPOCTEPIKHEBBIX MOJIETIEH MOJIEKYJI, MOJEIN KPUCTANIMYECKUX PEIIETOK,
KOJUIEKIIUY TPOCTBIX U CIOKHBIX BEIIECTB U/UJIH KOJUIEKIIMH MOJIMMEPOB; KOJUICKIIHS
TOPHBIX MOPOJ U MUHEPAJIOB, Tabnuia Menjeneesa, yueOHble GUIbMBI, HUPPOBBIC
00pazoBaTebHbIE PECYPCHI.

TexHuveckue cpeacTsa 00y4eHusi: KOMIBIOTEP C YCTPONUCTBAMU
BOCIIPOU3BEAECHUSA 3BYKa, IPUHTEP, MYJIbTUMEIUA-TIPOCKTOP C SKPAHOM,
MyJIbTUMEINIHAS JOCKA, YKa3Ka-MPE3EHTEP ISl IPE3CHTALIHIA.

O6opynoBanmne JsaGopartopud U PpadovYuX MecT Ja0OPATOPHUM: MEH3YPKH,
MUTETKU-KANEIbHULIBI, TEPMOMETPBI, MUKPOCKOII, JTyMbl, MPEIMETHbIE U MOKPOBHBIC
CTEKJIa, TUIAHIIETHI /IS KarelbHBIX peakiui, GuibTpoBasibHas Oymara, IpOMBIBAIIKHU,
CTEKJIIHHbIE TPOOUPKU, PE3UHOBbIE MNPOOKH, (HOHAPUKK, HAOOpP pPEaKTHUBOB,
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 CTEKJA, BJIEKTPOIUIUTKH, J1Aa0OpAaTOPHBIE IITATUBbI, CIUPTOBBIE 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 (TaiiMepbl), MepHbIe pooupku (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 MHJIUKATOpPHAs IIKajla; YHUBEPCAIbHBIM MHAUKATOP; NUNIETKU 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. Mu¢popmanuoHHOe o0ecneyeHne peaju3anu NporpaMmmabl
s peanuzanuu mporpaMMbl OMOIMOTEUHBIN (DOH]T 00pa3zoBaTEIbHON
OpraHM3aly YKOMIUIEKTOBAH ME€YaTHbIE U/UITH 3JIEKTPOHHBIE 00pa30BaTEIbHbIE U

nH(OPMAITMOHHBIEC PECYPCHI, PEKOMEHIOBAHHBIE JIJIS1 UCTIOJIH30BAHUS B
o0OpasoBarenbHOM Tpoliecce.
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3.2.1. [leuaTubie U31aHUA

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

[TorikoB. — 2-e u31., ucnp. u gor. — 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 Hukonbsckuii, A. b. Xumusa: Y4yeOHUK U TOpakTUKyM MpodhecCHOHATBLHOTO
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'omy6es, B. H. Illanosan; mox obmie#t pemaxiumeit I'. H.
daneeBa. — 2-¢ m3., epepad. u gon. — Mocksa: M3natensctBo FOpaiit, 2022 —
431 c.

3.2.2. lonoJiHUTEIbHbI€ MCTOYHUKH

1. Uepnukosa H. FO., MemepsikoBa E. B. Pemaem 3aaun no xumuu
camocTosTenbHo: yueOnoe mocobue / H. 0. Uepnukoa, E. B. MemepsakoBa —
Cankr-IletepOypr: Jlans, 2022 — 328 c.

2. Pe3nukoB B. A. COopHUK yIpakHEHHI U 3a/1a4 110 OPTraHUYECKOM XUMUU:
yueOHoe nocobue / B.A. Pe3unkoB — Cankr-IlerepOypr: Jlanp, 2021 — 226 c.

3.Kanyctuna A. A., Xampuenko WM. I'., JlubanoB B. B. OOmas wu
Heopranuyeckas xumus. IIpaktukym / A. A. Kanycruna, U. I'. Xanpuenko, B.B.
JIu6anoB — Cankrt-IlerepOypr: Jlanb, 2020 — 152 c.

3.2.3. UHTepHeT-pecypChl

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

2. https://postnauka.ru/themes/chemistry — nexiiuu mo XuMuM Ha caiTe
[MoctHayka. http://gotourl.ru/4780 (http://elementy.ru/) Hayuno-nomynspHblit
MPOEKT «DJIeMEHThI BoJIbIIION HayKW» MaTeMaTUKa, aCTPOHOMHSI, HAYKHU O KU3HH,
Hayku 0 3emie). HoBocTr HayKku, KHUTH, HAYYHO-TIOMYJISIPHBIE CTaThH, JICKITUH,
SHLMKJIONEINH.

3. http://gotourl.ru/4785 (http://www.hij.ru/) Caiit Hay4HO-ITOIYISAPHOTO
JKypHalia « XUMUS U )KU3HBY.

4. http://gotourl.ru/7179 (http://chem.dist.mosolymp.ru/)
CucrtemMa JUCTAHIIMOHHOTO OOYYEeHUsI, HAIlpaBJICHHAs B IIEPBYIO ouepe/ib Ha
MOJITOTOBKY K OJIMMITHAZAM BCEX YPOBHEW — OT LIKOJIBHBIX 10 MeEXTyHApOIHOM.
CailTcoiepKUT OrpOMHOE KOJIMYECTBO 3a7a4, CTPYHNIIMPOBAHHBIX KaK M0 TeMaM, TaK U
o onuMmmnuazam. [1o BceM OCHOBHBIM pa3ziesiaM XUMUH NPUBEIEH TEOPETUUECKUN
MaTepHuas U pa300paHbl PeIIeHUs TUTIOBBIX 3a/1a4.
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nabopatopuu

JAUCHUITIIMHbI

JUCHUITIIUHBIL.

5.http://gotourl.ru/4792 (http://periodictable.ru/) Pycckosi3praubiii calT o
CBOMCTBaX XMMHUYECKUX AJIIEMEHTOB.
6.http://gotourl.ru/7180 (https://www.lektorium.tv) Hekommepueckuii Caiit
OHJIaliH-00pa30BaHusl, 00pa30BATEIBHBIX KYPCOB U BUICOICKIIUHN ISl IIKOJILHUKOB,
CTYJIEHTOB U yuuTeliel. ECTh HECKOJIBKO KYpCOB 110 XUMHH.
7.http://wvww.xumuk.ru CaiiT 0 XMMHHU: KJIaCCUYCCKHE YUCOHUKH, CIIPABOYHHUKH,
SHUUKJIONEINH, IOUCK OPTaHUYECKUX U HEOPTaHUUECKUX PEAKILIH, COCTABICHUE
YPaBHECHU pEaKIUM.
8.http://orgchemlab.com/ CaiiT, mOCBSIIEHHBIN TpaKTUYECKOM paboTe B

4. KOHTPOJIb M OLIEHKA Pe3yJIbTATOB OCBOEHHSI 0011e00pPa30BaTeIbHOM

KoHTpo:b 1 o1ieHKa pe3ynbTaToB 00yUeHHUsl OCYIIECTBIISIETCS PEIoaBaTeeM
B IIpOILIECCE MPOBEACHUS MPAKTUYECKUX 3aHATHI U Ja0OPaTOPHBIX padoT,
TECTUPOBAHUS, a TAKKE BBIMOJHEHUS 00yYatOIIMMUCA UHIUBUIyJIbHBIX 33aHUMH,
IIPOEKTOB, HCCIeN0OBaHUI. Pe3ynbTarel 00y4eHUs ONMPEAEIISIOT, 4YTO O0yYarOIIHeECs
JOJKHBI 3HaTh, IOHUMATh U IEMOHCTPUPOBATH MO 3aBEPIICHUHN U3yUCHUS

JInst popMupoOBaHUsl, KOHTPOJIS U OLIEHKH PE3yJIbTaTOB OCBOCHUS yU4E€OHOM
JUCLUIUIMHBI UCIIONB3YETCS] CUCTEMA OLIEHOYHBIX MEPOIPUATUM, IIPEICTABIIIOIAS
co00i1 KOMITJIEKC YYEOHBIX MEPOIIPUATHI, COTJIACOBAHHBIX C pe3ysbTaTaMu 00yUeHUs
u chopmynupoBanHbix ¢ yaetoM @PI'OC COO (nmpeamMeTHbie pe3yabTaThl 110
muctuumummae) u GI'OC CIIO.

Ne

OK/IIK

Monyas/Paznen/Tema

PesynabTaT 00yuenus

Tunsl oeHOYHBIX
MepONnpUATHH

OcHoBHOe coaepxkaHue

XUMHUYECKUX JIEMEHTOB
Y MPUPOJIa XUMUYECKON
CBSI3U

XUMHUYECKUE (OPMYITbI
COEIMHECHUH B
COOTBETCTBHUH CO
CTETICHBIO OKUCIICHUS
XUMUYECKUX
AJIIEMEHTOB, UCXOJIA U3
BaJICHTHOCTH U
AIEKTPOOTPHIIATEITEHOC
TH

1 dopmyIUpoBaATH
Pa3zgen 1. OcHOBBI pMyJHp
0a30BbIe NOHATHSA U
CTPOEHHUs BellecTBa
3aKOHBI XUMHH
1.1 DK 01. |Ctrpoenue aToMOB CocraBnsaTh 1. Tect «Ctpoenue

aTOMOB XMMHUUYECKHX
3JIEMEHTOB U MPUPO/Ia
XUMHYECKOM CBSI3UY.

2. 3amaun Ha COCTABJICHHE
XUMUYECKUX (HOpMYIT
JIBYXaTOMHBIX
COEIMHEHUN (OKCHUJIOB,
CyJb(pUI0B, TUAPUIOB U
T.IL.).

3. 3agaHus Ha
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OK/IIK

Monpyas/Pa3nen/Tema

PesynabTaT 00yuenus

Tunsl oeHOYHBIX
MepOonpUATHH

HCIIOJIb30BaHHE
XUMHYECKON CUMBOJIMKH 1
Ha3zBaHUN COeIUHEHUH I10
HOMEHKJIaType
MEKTyHApOJIHOTO COI03a
TEOPETUYECKOUN U
MPUKIATHON XUMUU U
TPUBHAJIBLHBIX Ha3BAHUI
JUUTSI COCTaBJICHUS
XUMHAYECKUX (HOpMyJT
JIBYXaTOMHBIX
COEJIMHEHUI (OKCHUIOB,
CyJb(GHUI0B, TUAPHUIOB U
T.I.) U IPYTUX
HEOPraHUYECKUX
COCIUHEHUI OTHCIbHBIX
KJ1aCcCOB

1.2

DK 01.
DK 02.

[lepnoauueckuii 3aK0H
u Tabmuma JI. 1.
MenpaeneeBa

XapakTepu30BaTh
XUMHYECKHUE IJIEMEHTHI
B COOTBETCTBHUU C UX
MOJIO’KEHUEM B
MEPUOIUYECKON
CHUCTEME XHUMHYCCKUX
sanemeHToB [[.1.
Menneneena

1. Tect «Merannuueckue /
HEMETAUINYECKHUE
CBOMCTBA,
3JIEKTPOOTPULIATEIBHOCTh
Y CPOJCTBO K 3JIEKTPOHY
XHMHUYECKHUX DJIEMEHTOB B
COOTBETCTBHE C UX
3JIEKTPOHHBIM CTPOCHHUEM
Y MOJIO)KEHHUEM B
MEPUOIUYECKON CUCTEME
XAMHUYECKHUX IJIEMEHTOB
.. Menneneeay.

2. IlpakTrueckue 3a1anus
Ha YCTAHOBJICHUE CBA3U
MEXYy CTPOCHUEM aTOMOB
XHMHUYECKHUX DJIEMEHTOB U
MEPUOIUIYECKUM
W3MECHEHUEM CBOWCTB
XHMHUYECKHUX DJIEMEHTOB U
UX COeIUHEHUHU B
COOTBETCTBHH C
TOJIO)KECHUEM
ITeprnoanyeckoi cucreme.
3. IIpakTuko-
OPUECHTHUPOBAHHBIE
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OK/IIK

Monpyas/Pa3nen/Tema

PesynabTaT 00yuenus

Tunsl oeHOYHBIX
MepOonpUATHH

TEOPETUUYCCKUE 3aTaHUsI
Ha XapaKTepu3aIrio
XUMHYCECKHUX DJICMEHTOB:
«Metamueckue /
HEMETAJUITNYCCKHC
CBOMCTBA,
ANEKTPOOTPULIATETHLHOCTh
U CPOJICTBO K AJIEKTPOHY
XAMUYECKHX IJICMCHTOB B
COOTBETCTBHE C UX
AJIEKTPOHHBIM CTPOCHUEM
Y MOJIOKEHHEM B
MEPUOIUYECKON CUCTEME
XHMHYECKHX DJICMEHTOB
J.1. MenneneeBa»

Pasnea 2.
XuMHYecKue peakunu

Xapakrepu3oBaTh
THIBI XUMHUYECKHX
peakuuii

KonTpoabnas padora
«CTpoeHue BemecTsa u
XHUMHYECKHE PeaKIum»

2.1

DK 01.
DK 04.

THUIIBI XUMHUYECKUX
peaKumit

CocTaBisaTh peakiuu
COCIUHEHUS,
pazyioxkeHust, 0OMEeHa,
3aMelleHus,
OKHCJIUTEIILHO-
BOCCTAHOBUTEJILHBIE
peaKIu

1. 3agauu Ha cocTaBlIeHHE
YPAaBHEHHUM pEaKIUM:

— COEJIMHEHUSI,
3aMelIeHus, Pa3JIOKEHUS,
oOMeHa;

— OKHUCJIUTEIIBHO-
BOCCTAHOBUTEIBHBIX
peakuuii ¢
HCIIOJIb30BaHUEM METO/A
AIICKTPOHHOTO OajaHca.

2. 3amauu Ha pacyer
MaccChl BEIIECTBA WU
o0BbEMa

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

Macchl (00bEMa,
KOJINYECTBA BEILIECTBA)
MPOAYKTOB PEAKIINH, €CIIH
OJIHO U3 BEIECTB UMEET
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Tunsl oeHOYHBIX

Ne |OK/MIK Mopnyas/Paznen/Tema PesynabTaT 00yuenus .
MepOonpUATHH
pUMecHu
2.2 DIIEKTPOIUTHYECKAS CocraBnaTe ypaBHeHus |l. 3amanus Ha
JUCCOLIMAIINS M HOHHBIN [ XUMUYECKUX PEaKIMi |COCTAaBJICHHE
oOMeH MOHHOTO OOMeHa ¢ MOJIEKYJIIPHBIX U MOHHBIX
y4acTHeM peakiuii ¢ yuactTuem
HEOPraHUYECKHUX KHCJIOT, OCHOBaHUI 1
BEIIECTB COJIEH, YCTAHOBJICHUE
WU3MEHEHUS KUCIOTHOCTH
Cpelbl
2. JJabopaTopHas pabota
"TUIBI XUMHAYECKUX
peakuin"

3 Paszpneua 3. Crpoenue u |UccienoBarb KonrpoabHas padora
CBOJMCTBA cTpoeHue u cBoiictBa |«CBoiicTBa
HEOPraHM4YeCKHuX HEOPraHM4YeCKHX HEOPraHM4YeCKHuX
BeLEeCTB BeLEeCTB BeILIeCTB»

3.1 DK 01. [Knaccudukanmus, Knaccudummposats 1. Tect «Homenknatypa u
HOMEHKJIaTypa u HEOPTaHUYECKUE Ha3BaHUE
CTpPOEHUE BEILECTBA B HEOPTaHUYECKHUX BEIIECTB
HEOPTraHUYECKUX COOTBETCTBHHM C UX HCXO/S U3 UX XUMUYECKOU
BEILIECTB CTPOCHUEM bopMyIIbl UK

COCTaBJICHUE XUMHYECKON
(hopMyJIbl UCXOS U3
Ha3BaHMS BEIECTBA MO
MEKTYHApOIHOU WIIH
TPUBHAIBHOMN
HOMEHKJIAType».

2. 3amauu Ha pacyer
MacCcOBOM 107U (Macchl)
XUMHYECKOTO AJIEMEHTA
(coemuHeHus) B MOJICKYJIE
(cMecn).

3. IIpakTryeckue 3aJaHus
1o KJjaccuuKalu,
HOMEHKJIaType U
XUMUYECKUM (hopMyam
HEOPTaHUYECKUX BEIIECTB
Pa3JIMYHBIX KJIACCOB.

4. IlpakTueckue 3a1aHus
Ha onpeJieleHre
XUMHUYECKOW aKTUBHOCTH
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OK/IIK

Monpyas/Pa3nen/Tema

PesynabTaT 00yuenus

Tunsl oeHOYHBIX
MepOonpUATHH

BEILIECTB B 3aBUCUMOCTH
BHJ1a XUMUYECKOU CBSI3U U
TUIA KPUCTAIIINYECKON
pEILIETKH

3.2

DK 01.
DK 02.

DU3NKO-XUMHUESCKIE
CBOMCTBA
HEOPraHUYECKUX
BCIIICCTB

YcraHaBIuBaTh
3aBUCUMOCTB (PU3HKO-
XUMHYECKUX CBOWCTB
HEOPraHUYECKUX
BELIECTB OT CTPOCHUS
aTOMOB M MOJIEKYJI, a
TaK)Xe THIIA
KPUCTaJUIMYECKON
pEelIeTKH

1. Tect «OcobenHOCTH
XUMHYECKHUX CBOMCTB
OKCHJIOB, KHCJIOT,
OCHOBaHUM, aM(POTEPHBIX
TUJIPOKCUIOB U COJICH.
2. 3aganusa Ha
COCTaBJICHUE YPaBHEHMI
XUMHUYECKUX PEaKIui ¢
y4acCTUEM MPOCTHIX U
CIIOJKHBIX
HEOPTaHUYECKUX BEIIECTR:
OKCHJIOB METAJIJIOB,
HEMETAJIOB B
aM(OTEpPHBIX IIEMEHTOB;
HEOPTaHUYECKUX KUCIIOT,
OCHOBaHUM 1 aM(OTEPHBIX
TUJPOKCHUJIOB,
HEOPTAaHUYECKUX COJIEH,
XapaKTEPU3YIOUIUX UX
CBOMCTBA M CITOCOOBI
MOJTyYECHUSI.

3. IIpakTuko-
OPUEHTUPOBAHHBIE
TEOPETUYECKUE 3aJIaHUs
Ha CBOWCTBA U MOJIYYEHHE
HEOPTaHUYECKUX BEIIECTB

3.3

DK 01.
DK 02.
DK 04.

Nnentudukarus
HEOPTaHUYECKUX
BEILIECTB

Hccaenosath
KaueCTBEHHBIC PEAKIINHU
HEOPTaHUYECKUX
BEILIECTB

1. IIpakTuko-
OpHEHTHUPOBAHHBIC
3aJIaHUsI 10 COCTABJICHHIO
XUMHUYECKUX PEAKIUH C
y4acTHEM
HEOPTaHWYECKUX BEIIECTB,
UCIIOJIB3YyEeMBIX JIJI UX
UJICHTH(PUKAITIH.
2.JlaGoparopHnast pabora:
“Unentudukarus
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Tunsl oeHOYHBIX

Ne |OK/MIK Mopnyas/Paznen/Tema PesynabTaT 00yuenus .
MepOonpUATHH
HEOPTaHUYECKHUX
BEIIECTB”’

4 Pasznen 4. Crpoenune u |UccienoBarb KonTpoJsbnas pabora
CBOMCTBA cTpoeHue U cBoiicTBa |«CTpoeHHne U CBOICTBA
OpPraHM4YecKux OPraHuYecKMX OpPraHMYecKMX BellecTB)
BellleCTB BelIeCTB

4.1 DK 01. |Knaccudukamms, Knaccudunuposars 1. 3ananus Ha
CTPOEHHUE U OpraHUYEeCKHue COCTAaBJICHUE HAa3BaHUM
HOMEHKJIaTypa BEIIECTBA B OPTaHUYECKUX
OPTraHUYECKUX BEIIECTB |COOTBETCTBUU C UX COEIMHEHUH 10
CTPOCHUEM TPUBHAIBHON WIH
MEKTyHapOTHOU
CHUCTEMAaTUYECKOU
HOMEHKJIATYpe.
2. 3amaHus Ha
COCTAaBJICHUE MOJIHBIX U
COKPAILIEHHBIX
CTPYKTYPHBIX (hOpMYJT
OPTraHUYECKUX BEILIECTB
OTAEIBHBIX KJIACCOB.
3. 3amaun Ha ONIpEACTICHHUE
npocreiien Gopmybl
OpPTraHUYECKON MOJIEKYJIBI,
HCXOJS U3 DJIEMEHTHOIO
coctaa (B %)
4.2 DK 01. |CsoiicTBa VYcTaHaBnmuBaTh 1. 3aganus Ha
DK (2. |OpraHu4ecKux 3aBUCUMOCTh (DU3UKO- |COCTaBJICHUE YPaBHEHUM
DK 04. COeIUHEHUHN XMMHUYECKUX CBOMCTB  |XMMHUYECKUX PEAKIHH C

OpPraHNM4CCKHX BCIICCTB
OT CTPOCHUA MOJICKYJI

y4aCTUEM OPTaHUYECKUX
BEIIECTB HA OCHOBAHUU UX
COCTaBa M CTPOCHUS.

2. 3amannsa Ha
COCTABJICHUE YPaBHEHUMN
XAMHUYECKUX PEAKIINM,
WJUTIOCTPUPYIOIINX
XMMHUYECKHUE CBOMCTBA C
Y4ETOM MEXaHU3MOB
MPOTEKAHUS JaHHBIX
pEaKIMi U TEHETUYECKOU
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Tunsl oeHOYHBIX

Ne |OK/MIK Mopnyas/Paznen/Tema PesynabTaT 00yuenus .
MepOonpUATHH
CBSI3U OPraHUYECKUX
BEIIECTB Pa3HbIX KJIACCOB.
3. PacuerHsble 33124 110
YPaBHEHUSAM PEAKIUH C
y4acTUEM OPTaHUYECKUX
BEILECTB.
4. JlTabopaTopHas pabota
“IIpeBpaienus
OpraHUYECKHUX BEIECTB
1pyu HarpeBaHnuu"
4.3 DK 01. [Mnentudukanus Hccnenosarb 1 .IIpakTuko-
DK (2. |OpraHMYeCcKUX BEIECTB, KAYECTBEHHBIC PEAKIIUU |[OPUEHTUPOBAHHBIC
DK (04, |1X 3Ha4YCHHUE U OpTraHUYECKUX 3a/IaHUS IO COCTABJICHUIO
IpUMEHEHHUE B OBITOBOM |COCAMHEHUH OTIEIbHBIX [XUMUUECKUX PEaKIni ¢
Y TIPOU3BOJICTBEHHON  |KJIaCCOB Y4aCTUEM OPTAaHUYECKUX
NEATEIIbHOCTH YEJIOBEKA BEILIECTB, B T.4.
HCIIOJIB3YEMBIX JUIS UX
uJeHTUUKAIIMYI B OBITY U
MIPOMBIIIICHHOCTH.
2.JIabopaTopnas padora:
“Unentudukarus
OpTraHUYECKUX
COCTMHEHHUHN OTACIIBHBIX
KJIACCOB”
5 Paznea 5. Xapakrepu3oBaTh
Kunernueckue u BJIMSIHUE PA3JIUYHBIX
TepMOAUHAMHYeCKHe |(PaKTOpPOB Ha
3aKOHOMEPHOCTH paBHOBecHE U
NPOTEKAHUS CKOPOCTH XUMMYECKHX
XUMHUYECKHX PEAKUMH |peakumu
5 PKOI. |CkopocTs XuMUYECKUX |XapaKTepu3oBaTh IIpakTuko-
DK (2. |peakuuii. XUMHUYECKOE |BJIMSIHUE KOHIIEHTPAIUU [OPUEHTUPOBAHHBIC

paBHOBecHE

pearupyronmx BEIECTB
Y TEMIIEPATYPBI HA
CKOPOCTh XMMHUYECKHUX
peakuui
XapakTepu3oBaTh
BIIMSTHUE U3MEHECHUS
KOHILIEHTpaLuu
BEILIECTB, PEAKLIUH

TEOPETUYECKUE 3aTaHUS
Ha aHanu3 (GaKToOpOB,
BIIMSAIOLIMX HA U3BMEHEHNE
CKOPOCTU XUMHUYECKOH
peakuuu. IIpakTuko-
OPUEHTUPOBAHHBIE
3a1aHUS HA IPUMEHEHUE
npunnuna Jle-Ilarenbe
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Tunsl oeHOYHBIX

Ne |OK/MIK Mopnyas/Paznen/Tema PesynabTaT 00yuenus .
MepOonpUATHH
CpeAbl U TEMIIEPATYPHI  |IJIs1 HAXOXKICHHS
Ha CMEIICHUE HaIpaBJICHUS] CMEILICHUS
XUMHYECKOTO PAaBHOBECHUS XUMHYECKON
paBHOBECHS pEaKIuu 1 aHaJu3
(bakTopoB, BIMSIONINX Ha
CMEILEHUE XUMHYECKOTO
paBHOBECHS

6 HccaenoBath

Pasaen 6. PacTophi HCTHHHBbIE PACTBOPHI €
3aJaHHBIMH
XapPaKTePpUCTUKAMH
6.1 DK 01. (ITonsartue o pactBopax |Pasznuuath uctunusie |1. 3agaun Ha
DK 02. pPacTBOPBI MIPUTOTOBJICHUE
pPacTBOpPOB.
2. IIpaktuko-
OpPUEHTUPOBAHHBIE
pacyeTHBIE 3a/IaHKs Ha
TUCIIEPCHBIE CUCTEMBI,
HCIIOJIb3yeMbI€ B OBITOBOM
Y MPOU3BOJICTBEHHOU
NEATEIbHOCTU YeJIOBEKa
6.2 DK 01. |Hccnenoanue cBoiicTB |MccnemoBats husuko- |JlabopatopHas pabota
DK 04. |pacTBOpoB xumuueckue cpoiictea |“IIpurorosnenue
VMCTUHHBIX PACTBOPOB  (pacTBOpPOB”
Il | IIpodeccnoHabHO-OPHEHTHPOBAHHOE COJePKaHUeE (CoaepKaHUe TPUKJIATHOTO
MOYJIs1)

7 Paszpnen 7. OuenuBarnb 3ammra Keica (¢ yuerom
Xumus B ObITY U nocjaeACTBUs ObITOBOM |Oyay1uei
MPOU3BOACTBEHHOH U IPOM3BOACTBEHHON |NPodecCHOHATBLHOU
AeSITeJIbHOCTHU NeSITeJIbHOCTH AeSITeJIbHOCTH)
qeJI0BeKa yeJI0OBEKa ¢ MO3UIMi

IKOJIOTHYECKOM
0e30MmacHOCTH
DK 01. |Xumus B ObITY U OueHuBarthb Keiic (¢ yuerom Oyaymiei
DK (2. |TpOM3BOACTBEHHOM MOCJIEACTBUS OBITOBOM |MpoheCCHOHAIBHOM
DK 04, |A€ATEIBHOCTH YEIOBEKA |M TIPOU3BOJICTBEHHOM | I€ATENIBHOCTH)
DK 07 NIEeATEIIbHOCTH uesioBeKa | Bo3aMoKkHbBIE TeMBbl

C TIO3UILIMH

KEWUCOB:
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Tunsl oeHOYHBIX

Ne |OK/MIK Mopnyas/Paznen/Tema PesynabTaT 00yuenus .
MepOonpUATHH
[IK 2.2. HKOJIOTUYECKOM 1. [loTemienue KiimMara u
0€30MaCHOCTH BBICBOOOKIIEHNE TA30BhIX

TUPATOB CO JTHA OKEaHa.
2. bynyue matepraiibl
JUTSI aBUA-, MAIIIUHO- U
MPpUOOPOCTPOCHUSI.

3. HoBble maTepuasl aist
COJTHEYHBIX OaTapei.

4. JlekapcTBa Ha OCHOBE
PaCTUTEIbHBIX
npenaparoB
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