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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 00pa30BaTEIHHOM IMKJIEC YYEOHOTO IJIaHA OCHOBHOW MPOQeCcCHOHATHHON
oOpazoBarenbHOM mporpammbl  crnenuanbHoctd  08.02.01 CrpouTenscTBO U
OKCIUTyaTaIs 30aHIA U COOPYKECHUH

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 MPUHATHS PEIICHUI B )KU3HEHHBIX
Y IPOM3BOJICTBEHHBIX CUTYAIIUSIX, OTBETCTBEHHOI'O MOBEACHUS B IPUPOIHOM cpere.

3agayu JMCUUIIMHBIL:

1)

2)

3)

4)
5)

6)

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

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

chopMHUpOBaThH HaBBIKU POBEACHUS MIPOCTENIINX XUMHYECKUX
HKCIIEPUMEHTAJILHBIX HCCIEAOBAHUM C COOJIIOJCHUEM TPaBMil 0€30MacHOTO
oOpalleHus C BEIIeCTBaMU U JIa0OPaTOPHBIM 000PYI0BAHUEM;

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

chopMUpOBaTh YMEHHSI ITPOTHO3UPOBAThH MOCJEACTBUS CBOCH NESATEIBHOCTU 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 | [ImaHupyeMble pe3yabTaTbl OCBOECHUS TUCIUIUINHBI

HaMEHOBAHUE

bopMUpyEMBIX O6mue JucuurnmnHapHbie

KOMITETCHIINN

OK 0l.| B yacTu TPy10BOro BOCIMTAHUS: - BJIAJETh CHCTEMOM XUMHYECKMX 3HAHUW, KOTOpas

BriOupatb - TOTOBHOCTh K TPY]ly, OCO3HAHUE LICHHOCTH | BKJIIOYAET: OCHOBOIIOJATaroMe TMOHIATUS (XUMUYECKUH

CIIOCOOBI MacTepCTBa, TPYI0JIIO0HE; AJIEMEHT, aTOM, JIEKTPOHHAs 000JI0YKa aToma, s-, p-,

pelICHUs  3aJa4 | - TOTOBHOCTh K AaKTHUBHOM JEATCIBHOCTH | 0-3JICKTpOHHBIC OpOWMTa M aToOMOB, HMOH, MOJICKYyJa,

po(eCcCUOHANIBH | TEXHOJIOTHYECKON u COIIMAJIbHOM | BAJICHTHOCTb, ANEKTPOOTPULIATENBHOCT, CTEIEHb

Ol JIeATEIbHOCTH | HAITPABICHHOCTH, CIIOCOOHOCTH | OKHCIICHHS, XMMHUYECKasl CBsI3b, MOJb, MOJIIpHAs Macca,

NPUMEHHUTENIBHO | MHULIUUPOBATb, MJIAHUPOBATH U | MOJIAPHBIM 00bEM, YIJIEpOAHBIA CKeNeT, (DYHKIIMOHAbHAs

K Pa3JIMYHBIM | CAMOCTOSITEILHO BBITIOJIHATD TaKylo | TpyIa, pagukan, HW30MEPHUsl, U30MEpbI, TOMOJOTUYECKUU

KOHTEKCTaM JEATEIIbHOCTD; psn, TOMOJIOTH, YTJIEBOJIOPOIBI, KHUCJIOPOJ- u
- HMHTEpeC K  pasnuyHbiM  cepam | a30TcoAepIKalIiue COSAMHEHUSI, OWOJOTHYECKH AaKTHUBHBIE

npo(hecCUOHANIBHON e TeIbHOCTH,
OgBiaseHue yHUBEPCAJIbHBIMH YU4eOHBIMU
NMO3HABATEJIbLHBIMH JeHCTBUSIMMU:

a) 0a3oBbIe JIOTHYECKHUE IeHCTBUA:

- CaMOCTOSITEIBHO  (OPMYNHpPOBATH U
aKTyaJIM3upoBaTh npo0iemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBIIMBATh CYLIECTBEHHBIN NpPHU3HAK
WIH OCHOBaHMS TUISL CpaBHEHUS,
kiaccudukanuu u 00001IeHUS;

- ONPENENATh LENH JAesTEIbHOCTH, 33/1aBaTh

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




MapaMCTphbl U KPUTCPHUH UX NOCTHIKCHUA,

- BBISIBJISATH 3aKOHOMEPHOCTH u
MIPOTUBOPECUHS B paccMaTpUBaeMbIX
SIBJICHHSX

- BHOCHUTh KOPPEKTHUBBI B JICSITEIHHOCTD,
OIICHUBATh  COOTBETCTBUE  PE3YyJbTATOB
LEeJsM, OILICHUBAaTh PUCKUA TMOCIEICTBUI
JIeSITCIIbHOCTH;

- pa3BUBAaTh KPEATUBHOE MBIILUICHUE MPHU
pelIeHUH )KU3HEHHBIX TTPo0JIeM

0) 0a3oBbIE HCCJIe0BATEIbCKUE
nefCcTBUA:

- BJIAJIETh HaBBIKAMU
HCCJIE0BATEIbCKON 51
JEeSITEIbHOCTH,  HaBBIKAMM
npo0em;

- BBISIBJISITh MPUYMHHO-CJICJICTBEHHBIE CBSA3U
W aKTyaJlu3upoBaTh 3aJady, BbIJIBUTAThH
TUTIOTE3Y ee pelieHus, HaXOJUTh
apryMeHTBl JUIsl  J10Ka3aTelIbCTBA CBOUX
YTBEPXKICHUM, 3aJaBaTh IMapaMeTpbl U
KPUTEPUU PEIICHUS;

-  aHAJIM3HUPOBATHh TOJIyYEHHBIE B XOJ€
peleHus 3aa4u pe3yJibTaThl, KPUTHUYECKU

y4eOHO-
MIPOECKTHOMN
paspenieHust

OIICHUBATH 170'¢ JIOCTOBEPHOCTD,
MPOTHO3UPOBaTh MU3MEHEHHE B  HOBBIX
YCJIOBUSIX;

- YMCThb ICPCHOCHUTDH 3HaHUA B

3aKOH COXpPAaHCHHUA MaCCI)I), 3aKOHOMCPHOCTH,
CHUMBOJIMYECKHUH SI3bIK XUMHUU, q)aKTOJIOI‘I/I‘IGCKHe CBCACHU O
CBOﬁCTBaX, COCTaBcC, IMOJIYYCHHUHA 141 Oe3omacHoOM
HUCIIOJIb30BaHHUHN Ba)KHEHUIINX HCOPTaHNYICCKHUX 141
OpPraHUYCCKHUX BCIHICCTB B 6I>ITy 141 Hp&KTH‘-IGCKOﬁ
JACATCIBHOCTH YCJIOBCKA,

- YMCTb BBIABJIATL XapPaKTCPHBIC IIPU3HAKW W B3aMMOCBA3b
HN3Y4YCHHBIX HOHHTHﬁ, IMPUMCHATD COOTBCTCTBYIOIIIHC
IIOHATHUA Ipu OIIMCaHUH CTPOCHUA 151 CBOMCTB
HCOPIraHN4YCCKUX " OpPraHU4YCCKHX BCIICCTB 41 ux
npeBpameHHﬁ; BBISBIISITH B3aMMOCBSI3b XMMHUUCCKUX 3HAHUMN

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

COCIMHCHUN MEXIYHAPOJHOTO COK3a TEOPETUUYECKOU U
NPUKIIAHON XWUMHUHA U TPUBUAJIBHBIC HA3BAHUSA BAKHEUIIIMX
BeIIeCTB  (OTWIICH,  aAlETWICH,  IJMICPUH,  (eHo,
dbopmanpaerua, YKCycHasi KHCJIOTa, TJIMIIUH, yrapHBIA Ta3,
YIJIEKUCIIBIM Ta3, aMMHakK, TalleHas W3BECTh, HETallCHas
U3BECTh, MUTHhEBAS COJA M JIPYTHUX), COCTABIATH (HOPMYIIbI
HEOPraHMYECKUX M OPraHUYEeCKUX BEIIECTB, YPaBHCHUS
XUMHUYECKUX peakiuii, OOBICHATh UX CMBICII; MMOJTBEPKIATh

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

- YMETb YCTAaHaBJIMBAaThb IPUHAMICKHOCTD HU3YUYEHHBIX

HCOPraHNYCCKHUX U OPraHN4YCCKUX BCHICCTB K OIIPCACICHHBIM
KjacCaM ¢ TIpyHiam COGI[I/IHGHI/II\/'I, XapaKTCPHU30BaATh HX




NO3HABATEJIbHYIO U MPAKTUUYECKY0 00JacTu
KU3HEIEATEIIBHOCTH;

- YMETb MHTETPUPOBATh 3HAHUS U3 Pa3HBIX
IpeIMETHBIX 00acTel;

- BBLABUIATh HOBBIE MWJEH, MpeIararb
OpPUTMHAJIBHBIC ITOJXO/IBI U PEIICHUS;

- CIOCOOHOCTh UX HCIOJNb30BaHUA B
ITO3HABATEJIbHON U COLMAIIBHON MPAKTUKE

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

- chopmMupoBaTh  TPEIACTABICHHUA: O  XUMHYECKOH
COCTaBIISIIONICH €CTeCTBEHHOHAYYHOW KapTHUHBI MHpa, POJIU
XUMUU B TIO3HAHWH SIBJICHUH TPHUPOABI, B (HOPMUPOBAHHUH
MBIIUICHAS W KYJIbTYPHI JIMYHOCTH, €€ (YHKIIMOHAIHLHOM
IPaMOTHOCTH, HEOOXOAMMOW ISl pEemIeHUS MPAKTHICCKUX
3a]1a4 U SKOJIOTHYECKA 00OCHOBAHHOTO OTHOIIICHUS K CBOEMY
3JIOPOBBIO U TIPUPOTHON 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; HCIOJIb30BAThH
CUCTEMHBIE XUMUYECKHUE 3HAHUS JUIsl IPUHSATUS PEIICHUN B
KOHKPETHBIX  JKM3HCHHBIX  CHUTYallUAX, CBS3aHHBIX C
BEII[ECTBAMH U UX IPUMEHEHHEM

OK

02.

Hcnonp30BaTh
COBPEMCHHBIC
CpelcTBa MOUCKA,
aHanM3a u
WHTEPIPETAINA
uHdopmaruu "
uH(OPMAITMOHHBI

€

TCXHOJIOINHU

B ods1acTH
MO3HAHMS:

- c(hopMHPOBAHHOCTH  MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUSI  HAyKU W OOIIECTBEHHOMU
IPAKTUKW, OCHOBAHHOIO HAa  JIHAJore
KyJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO
CBOET0 MECTA B MOJIUKYJIBTYPHOM MHUPE;

- COBEpPUICHCTBOBAaHHWE  SI3BIKOBOM U

IHEHHOCTH HAYIHOIo

- yMeThb IUTAHMPOBATH ©  BBIMOJHATH  XUMHYECKHM
OKCIIEPUMEHT (TIPEBPAIICHUS OPTaHUYECKHX BEIIECTB IPHU
HarpeBaHWM, MOJYUCHUE JTHUJICHA W W3YYCHUE €T0 CBOWCTB,
KaueCTBCHHBIC PEAKIIMK Ha ajbJCTHUIIbI, KpaxMaJjl, YKCYCHYIO
KHCIIOTY; JIeHaTypanus OEJIKOB NpPH HArpeBaHWH, IIBETHBIC
peaknuu OEJIKOB; TMPOBOJUTH PEAKIMU HOHHOTO OOMEHa,
OTpENEeNsITh CPelay BOJHBIX PACTBOPOB, Ka4eCTBEHHBIC
peaknuu Ha cynbdar-, KapOboHAT- M XJOPUI-aHUOHBI, Ha
KaTHOH aMMOHMSI, PElIaTh IKCIEPUMEHTAIbHBIC 3aJa4d 10




JUTISL BBITIOJIHEHUS
3a/1a4

npodeccuoHanbx
Ol IeATeNbHOCTH

YUTATEIIbCKON  KYJIBTYphI
B3aUMOJICUCTBUS  MEXKIY
MO3HAHUS MUPA;

- OCO3HaHHE EHHOCTHU Hay4YHOU
NEeSATEIbHOCTH, TOTOBHOCTH OCYIIECTBIISTH
MPOEKTHYIO u HCCJIEI0BATENHCKYIO
JEATEIIbHOCTh MHANBUIYaJIbHO U B TPYIIIIE;
OBJajieHne yHUBEPCAJbLHBIMU y4eOHBIMHU
NMO3HABATEJILHBIMY J1eHCTBUSIMH:

B) padora ¢ undopmanueii:

- BJIAJICTh HaBbIKAMU MOJTYYEHUS
uHPOpMallMM U3 HUCTOYHUKOB  Pa3HbIX
TUIOB, CaMOCTOSITEIbHO  OCYILIECTBIISITh
MOUCK,  aHalu3, CUCTEeMaTU3alUIl U
UHTEPIpETAlUI0 UHPOPMALUUA PA3TUIHBIX
BUJIOB U (hOPM TPEICTABICHUS;

- CO3/71aBaTh TEKCTHI B Pa3IUYHBIX (popmaTax
C ydYeToM Ha3HaueHus uHPoOpMAIMK U
11 (N (S:10)5 ayIUTOPHH, BbIOMpas
ONTUMAJbHYI0 (opMy TpeACTaBICHUS U
BU3yaJIN3allNY;

- OLICHUBAThH JOCTOBEPHOCThH, JISTUTUMHOCTD
uH(popMaIu, ee COOTBETCTBUE MPABOBBIM U
MOPaJIbHO-3TUUYECKUM HOPMaM;

- UCII0JIb30BaTh cpencTBa
WH(OOPMAITMOHHBIX ¥ KOMMYHUKAIIMOHHBIX
TEXHOJOTUA B PEUICHHWH KOTHUTHUBHBIX,
KOMMYHUKATHUBHBIX M OPraHU3allMOHHBIX

KaK CpcacTBa
JJIOAbMH 151

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

- YMEThb AaHaJU3UPOBaTh XUMHUYECKYI0 HH(OpMAIHIO,
MOJIy4aeMyl0 W3 pa3HbIX HCTOYHUKOB (CPEICTB MacCOBOM
uH(popmanuu, cetb IHTEpHET U apyrue);

- 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
GU3MYEeCKUX BEIMYWH, XapaKTePU3YIOIIUX BEIIeCTBa C
KOJIMYECTBEHHOM CTOPOHBI: MaccChl, o0ObeMa (HOpMaJbHBIC
YCIIOBUSI) Ta30B, KOJUYECTBA BEIIECTBA; HCIOJIb30BATh
CUCTEMHbIE XUMUUYECKUE 3HAHUS JJIS PUHSTUS PEIICHUN B
KOHKPETHBIX  JKM3HECHHBIX CHUTyallUsX, CBS3aHHBIX C
BEIIIECTBAMHU U UX TPUMECHEHUEM




3a7a4 = ¢ coOmogeHueM — TpeOoBaHUI
DPrOHOMUKH,  TEXHHUKH  0€30MacHOCTH,
TUTHEHBI, pecypcocOepeKeHusl, MPaBOBBIX U
ATUYECKUX HOPM, HOPM HH(POPMAIMOHHOMN
0€e30I1aCHOCTH;

- BJIaJICTh HaBBIKAMHM pACIIO3HABAHHUS M
3alUThl  MHPOPMALMK, HHPOPMALMOHHOU
0€301acHOCTH JINYHOCTH,

OK
OddekTrBHO

04.

B3aUMOJICHCTBOB
aThb U paboTarh B

KOJIJICKTHUBC
KOMaH/IC

u

- TOTOBHOCTD K CaMOpa3BUTHIO,
CaMOCTOSITEIBHOCTH ¥ CAMOOIIPEICIICHUIO;
-OBJIAJICHUE HAaBBbIKAMH y4eOHO-
MCCIIEI0BATEIIbCKON, MIPOECKTHOMN 51
COIIMAIbHOMN AESATEIbHOCTH;

OBaanenne YHUBEPCAJIbHBIMHU
KOMMYHUKATUBHBIMU JA€iCTBUSIMM:

0) coBMeCTHasi 1esITeJIbHOCTD.

- IOHUMATh U UCIOJIb30BATh MTPEUMYLIECTBA
KOMaHTHOM ¥ UHJIMBUIYaIbHOU PabOTHI;

- IIPUHAMATh e COBMECTHOU
NESATEIIHOCTH, OpraHU30BbIBAThH u
KOOpJIMHUPOBaTh  JACHCTBUS MO €€

JIOCTHIKCHUIO: COCTABIISITh IJIAH JACHCTBHH,
pacupenensitb pojd C YYETOM MHEHUU
YYaCTHUKOB 00CYXX1aTh pe3yabTaThl
COBMECTHOM pabOTHI;

- KOOPJMHUPOBATH M BHIMOJHATH PadboOTy B
YCIIOBUAX PEAIBHOI0, BUPTYAJIbHOIO U
KOMOWHUPOBAHHOTO B3aWMOJICHCTBUS;

- yMeThb IUTAHMPOBAaTb ©  BBIMOJHATH  XUMHYECKHMA
AKCIIEPUMEHT (TpEeBpaIleHNs OPTaHMYECKUX BEIIEeCTB MpU
HarpeBaHuy, MOJIyYCHUE PTUJICHA U M3yYEHHUE €ro CBOWCTB,
KAaueCTBEHHbIC PEaKIMU Ha aJbJETH]Ibl, KpaxMall, YKCYCHYIO
KHUCIIOTY; JIeHaTypauusi O€JIKOB NpPH HArpeBaHWU, IIBETHBIC
peakiuu OEJIKOB; TMPOBOJUTH PEAKIMU HOHHOTO OOMEHa,
OTpENENATh Cpeny BOJHBIX PACTBOPOB, KadyeCTBEHHBIC
peakuuu Ha cynbdar-, KapOoHAT- M XJIOPUI-aHUOHBI, Ha
KaTMOH aMMOHMSI; pelIaTh IKCIEPUMEHTAJIbHBIC 33Jla4il 10
teMam "Mertamisl" u "Hemeramibl") B COOTBETCTBUH C
IpaBUJIaMHd TEXHHMKH O€30MacHOCTH Mpu OOpalieHuu ¢
BEILECTBAMHU U 1a00paTOPHBIM 000pyI0BaHUEM;
NPEJICTaBISITh PE3YNbTaThl XUMHUYECKOTO HKCIIEPUMEHTa B
dbopmMe 3anucu ypaBHEHUU COOTBETCTBYIOIIMX pEaKIUid U
(dbopMyIMpoBaTh BEIBOJIBI HA OCHOBE STUX PE3yJIbTAaTOB




- OCYHICCTBIIATH ITO3UTUBHOC
CTPATCTUUCCKOC IIOBCIACHHUC B PA3JIIMYHBIX

CUTyallUsIX, TMPOSIBIATH TBOPYECTBO U
BOOOpaxkeHue, ObITh UHUITUATUBHBIM
OBaanenue YHHMBepCaJIbHbIMH

peryJISTUBHbIMM JeCTBUSIMU:

) IpUHSATHE Ce0sl U APYTHUX JIIO/Ieii:

- IPUHUMATh MOTUBBI U apTyMEHThI JPYTUX
JIONEW  OpU  aHaJIM3€  PE3yJIbTaTOB
NEeSATEIbHOCTH;

- MpU3HaBaTh CBOE IPaBO M MPABO APYrHX
JIFOJIeN Ha OIMOKWU;

- pa3BUBaTh CIIOCOOHOCTh MOHUMATh MHUP C
NO3ULIMU APYTOro YEI0BEKA;

OK 07.
CopelicTBOBaTh
COXpaHEHUIO
OKpYKarolen
Cpensl,
pecypcocbepexe
HUIO, TPUMEHSATH

B o0J1acTH 3K0J10rM4e€CKOr0 BOCIIMTAHUS
- c(OpMHUPOBAHHOCTh  DKOJIOTHUECKOU
KYJIbTYPBHI, MOHUMAaHUE BITUSIHUS
COI[MATIbHO-?)KOHOMUYECKUX MPOILIECCOB Ha
COCTOSIHUE MPUPOJAHOM H  COLMATBHOM
Cpellbl, OCO3HAaHME TJI00aTbHOTO XapaKTepa
AKOJIOTUYECKUX TTPOOJIeM;

- chopMHUpOBaTh  MPENCTABICHUA: O  XHUMHYECKOU
COCTAaBJISIFOIIEH €CTECTBEHHOHAYYHOW KapTUHBI MHUpPa, POJIH
XUMUU B TIO3HAHUM SIBJICHUN TPUPOABI, B (POPMUPOBAHUU
MBIIUICHUS W KYJbTYPhl JIMYHOCTH, €€ (YHKIIMOHAJIBHOM
IPAaMOTHOCTH, HEOOXOAMMOW [Jisi pEHIeHUs MPaKTUYECKUX
3a/1a4y ¥ 3KOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
3I0POBBIO ¥ IPUPOJHOM CPEJE;

3HAHUSA 00 |- TIUIAHUpPOBaHME U  OCYLIECTBIICHHUE | - YMETh co0mronaTh IpaBuia DKOJIOTUYECKU
U3MEHEHUU JEUCTBUN B OKpY)KaroUIeH cpelie Ha OCHOBE | I1eIecO00pa3HOro  MOBEAEHUST B OBITY U TPYAOBOU
KJINMarTa, 3HaHUS 1EJNe  yCTOMYMBOTO  PAa3BUTHS | ACATEIBHOCTH B LENAX COXPAHEHUS CBOETO 300pOBbS M
IIPUHLIATIBI YeJI0BEYECTBA, OKpY’KalOLIeH IPUPOAHON CpEAbl; YUYUTHIBATH ONACHOCTH
OepexXIIMBOTO aKTUBHOE HEIPUATHE NEUCTBUHM, | BO3NECUCTBUSA HAa JKUBBIE OPraHU3Mbl  OIPEIEIICHHBIX
IIPOU3BOJICTBA, IIPUHOCSILIMX BpPE OKPYKAIOLIEN CPELE; BEIIECTB, IIOHMMAas CMBICJI  TIOKas3aTens  IpPeIesbHOU
3¢ (EeKTUBHO - YMEHHE IIPOTHO3UPOBATh | JOMYCTUMOMN KOHLIEHTPALINH
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EeNCTBOBATH B

HC6H&FOHPHHTHBK3 OKOJOTHYCCKUC

MOCIIEICTBUS IPEAIIPUHUMAEMBIX AEUCTBUN,
MPEIOTBPALLATh UX;

- BHOCUTb KOPPEKTHUBBI B JAEATEIBHOCTb,
OLICHUBAaTh  COOTBETCTBHE  PE3YJbTATOB
1eJIsIM, OLIEHMBATh PUCKUA TOCIEICTBUUI
JIESITETbHOCTH.

Ype3BbIYaiHBIX MOCJICACTBUS PEANPUHUMAECMBIX JICHCTBUH,
CUTYaIUSIX peAoTBpaIlaTh UX;

- pAacCIIMpEHHE  OIbITa  JEATCIIBHOCTH

AKOJIOTMYECKOMN HAIPaBJIEHHOCTH,

- OBJIaJICHUE HaBBIKAMH y4eOHO-

HCCIICIOBATEIILCKOM, MPOEKTHOM u

COITMAJIbHOM JICATCILHOCTH;
1K 2.2. Bemonusate | - ¢c(hopMUPOBAaHHOCTH  3[I0POBOTO U | COOPMUPOBAHHOCTh ~ YMEHHSI  MPUMEHSATh  TOJYYCHHBIC
CTPOUTECIBHO- 0e30I1acHOro obpaza KU3HH, | 3HAHUSL I8 OOBACHEHUS OHMOJOTHMYECKUX TMPOIECCOB U
fgf;:miﬁéniqxx OTBETCTBEHHOTO OTHOIICHUS K CBOEMY | ABJICHWM, JJII TPUHATAS TPAKTUYCCKUX PCIICHUA B
paboTsl Ha oGbexTe | SAOPOBBIO; ) ) TTOBCETHEBHOM >KU3HH C IIEJIBI0 00eCIIeUeHUS 6630HaCHOCT3/I
KAMUTAIEHOTO - aKTHBHOE HETIPUATHE JEUCTBUH, | CBOETO 3J0pPOBbSI M 3JI0POBbS  OKPYXKAIOUIUX  JIFOJCH,
CTPOMTENLCTBA; HAHOCSIIUX BPEJl OKPY’KAIOIIEH cpee; COOJIIOICHUSL 3JI0POBOTO 00Opasa >KM3HU, HOPM TPaMOTHOTO

- yMEHHE MIPOTHO3UPOBATH | TIOBEJICHUS B OKPYXKAIOIICH MPUPOIHON cpejie; MOHUMaHUe

HeOJIaronpusiTHbIC AKOJIOTHYECKHE | HEOOXOMMOCTH HCIIOJIb30BaHUS JTOCTHKCHUI COBPEMEHHOM

OHOJIOTHM M OHOTEXHOJIOTUHA
MIPUPOJIOTIOIB30BAHUS

JJIA PalrOHAJIBHOI'O

B pesysabTare ocBoOeHUs1 y4e0HOM JMCIUIIIMHBI IPOMCXOIMUT NOITANHOE (JopMUPOBaAHHE 3JIEMEHTOB JHYHOCTHBIX Pe3y/IbTATOB:

JInyHOCTHBIE pe3yIbTaThl peaM3alii NPOrpaMMbl BOCIIUTAHUS

(Oeckpunmopwi)

Kon JUYHOCTHBIX
pe3yJabTaToB peajn3anuun
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nporpaMMbl BOCIIMTAHHUSA

OTBeTCcTBEHHOE MbILILICHHE. JIP 16
[Inanupyer U opraHuzyer COOCTBEHHYIO pabOTy B COOTBETCTBHUHM C IPUOPUTETAMH CBOETO MOAPA3/ICICHHUS.
AHanu3upyeT M YYUTHIBACT BIIMSHHUE CBOMX JCHCTBHIM Ha COCEIHHUE YYaCTKU PabOTHI , OKPYXKAIOUIYI0 Cpeay M
o0miecTBo . bepexHo 1 palMoHaNbHO UCOIb3YET PECYPChl KOMITAHHH.

Hauesennocts Ha pesyabtar. C TOTOBHOCTBIO OepeTcss 3a pelmieHue cioxuBmuxcs 3anad. [Ipossaser | JIP 18

HACTOWYMBOCTb M CAMOCTOATEIBHOCTh B JIOCTIDKEHUH Ielied W MpeojofieHuH mnpenarcTBuil. Ilpunumaer
MEPCOHANBHYIO OTBETCTBEHHOCTH 32 JIOMYIICHHbBIE OTHOKU WK Heynadyu. [IposBiseT BICOKYI0 pabOTOCIIOCOOHOCTS ,
yMeHHe paboTaTh B HanpspDKeHHOM Tpaduke. Jlocturaer pesyiabTara, CoOII01as HOPMBI JOJICBOU dTUKU

12




2. CTpyKTYypa M coaepkaHue 001eo0pa3zoBaTeJbHOM TUCHUILIHHBI « XUMMI»

2.1 00beM JUCUUIJIMHBI U BUbI Y4e0HOI1 padoThl

Bua yuye6Hoii padoThI

O0BeM B yacax

O0bem 00pa3oBaTeIbHON NPOrpaMMBbl M CHHUILIIMHBI 80
TEOPETHUECKOE 00yUeHUE 34
PaKTUYECKUE 3aHATHS 40
1a00paTOpPHBIEC 3aHIATUS 4
IIpome:kyTouHasi aTTecTanus 9

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

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

HauMmeHoBanue . O6bem | Dopmupyembie
OPHEHTHPOBAHHOE), JIA00PATOPHBIE M NPAKTHYECKHE 3aHATHSA, NPUKJIATHOH
pa3iesnoB U TeM YacoB | KOMIIETEHIIUH
MOAYJIb
1 2 3 4
OcHoBHOE coep:KaHue
Pazgen 1. OcHOBBI CTPOEHHS BelIECTBA 6
Tema 1.1. OcHOBHOeE coJep:kaHue OK 0Ol.
Crpoenue Teopernueckoe o0yueHune 4
aTOMOB CoBpeMeHHass Mojenb cTpoeHus: aromMa. CHMBOJMYECKUN SA3BIK XUMHUHU. XHUMHUYECKHM
XUMHYCCKUX AIIEMEHT. DJIEKTpOHHAasl KoH(purypauus aroma. Knaccupukanuss XUMHUYECKUX 3JE€MEHTOB 2
SJIEMEHTOB U (S-, p-, d-niteMenThI). BasieHTHBIC 37€KTPOHBI. BaqeHTHOCTD.
1pupoaa ONEeKTpOHHAs NPUPOJIa XMMHYECKOHM CBSI3H. OJEKTPOOTPULIATENBHOCTh.  Buabl
XMMHYECKOH XUMUYECKOMN CBS3M (KOBAJCHTHAs, HOHHAS, METAJUTMNYECKas, BOJOPOIHAS) U CIIOCOOBI 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 W TPUBUAIBHBIX HA3BaHUM MJI1 COCTaBJICHUS
XUMUYECKUX (OPMYJ JBYXaTOMHBIX COCIMHEHHUN (OKCHUIOB, CYIb(UIIOB, THIPUIOB U 2
T.I.) U IPYTUX HEOPTAHUUYECKUX COEAMHEHUI OTIEIbHBIX KJIACCOB.
[IpakTueckue 3a1aHUsl HA YCTAHOBIICHUE CBSI3U MEXKIY CTPOEHUEM aTOMOB XHUMHUYECKHUX
AIIEMEHTOB M TEPUOJUYECKUM H3MEHEHHEM CBOMCTB XUMHUYECKUX HJIIEMEHTOB M MX
COCIMHEHUN B COOTBETCTBUM C TOJIOKEHUEM [leprnoanieckom CUCTEMBI.
Tema 1.2. OcHoBHOe coJep:kaHue OK OI.
ITepuonnyeckuil | [lpakTHyecKue 3aHATHS OK 02.
3aKOH M Ta0nula [[IpakTudeckoe 3ansiTHe Ne 2. JTeproyuueckas CHCTeMa XUMHUYECKUX 31eMenToB JI. 1. 2
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TLU.

Menneneena

MenneneeBa. @usnueckui cmoici [lepuoanueckoro 3akona .M. Menneneena.
3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB XUMHYECKUX AJIEMEHTOB, 00pa3yeMbIX UMHU
MPOCTHIX U CJI0KHBIX BEIIECTB B COOTBETCTBUHU C MOJIOKEHUEM XMMUUYECKOTO 3JIEMEHTA B
[Teproanyeckoit cucreme. MUpOBO33peHUYECKOE U HaydyHOE 3HaueHue llepuoanueckoro
3akoHa JI.11. Menaeneesa. [Ipornossl JI.11. MenaeneeBa. OTKpbITHE HOBBIX XUMHYECKHUX
DJIEMEHTOB.

Penienre npakTHKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3aJJaHUI HA XapaKTepU3aIUIO
XUMHYECKHX PJIEMEHTOB «MeTaumndeckue / HeMeTaJNIMISCKUE CBOMCTBA,
AIEKTPOOTPULIATETHHOCTh XUMUUECKHUX 3JIEMEHTOB B COOTBETCTBUU C UX 3JIEKTPOHHBIM
CTPOEHUEM U TOJI0KEHUEM B MEPUOJINYECKON CUCTEME XUMHUUYECKHUX 3JieMeHTOB J[. M.
MenneineeBay

Pa3pen 2. Xumnu

eCKHe peaKkInuu

Tema 2.1. Tumnel

OcHoBHOE€ CoacpKxaHue

I

XUMHUYCCKHUX

Teopernueckoe o0yueHune

peaKunit

Knaccudukaiys v THIIBI XUMHYECKUX PEAKIMKN C y4aCTHEM HEOPTraHMUECKUX BEISCTB.
CocrapieHue ypaBHEHUN peakIuii COSMHEHMS, pa3JI0KCHHS, 3aMeIIIeHUs, 0OMEeHa, B T.4.
pEaKLMil TOPEHUS, OKUCIIEHUSI-BOCCTAHOBIICHMUSL.

YpaBHEHUST OKUCIIEHUSI-BOCCTAaHOBIICHUS. CTeneHb okucieHus. OKUCIUTENb U
BOCCTaHOBUTENL. COCTABIICHUE U YPABHUBAHUE OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peakiuii METOI0M AJIEKTPOHHOTO OanaHca. OKUCIUTEILHO-BOCCTAHOBUTEIBHBIE PEAKIIUU
B PUPO/IE, MPOU3BOICTBECHHBIX MPOILIECCAX U KUZHEACATECIBbHOCTH OPTaHU3MOB

IIpakTuyeckune 3aHATHS

IIpakTuueckoe 3ansiTie Ne 3. KoJnuecTBEHHBIE OTHOIIEHUS B XUMHHU. OCHOBHBIC
KOJIMYECTBEHHBIE 3aKOHBI B XMMHUHU M PACUEThl MO YPABHEHUSAM XUMHYECKUX PEAKIIHIM.
Monb Kak equHUIA KOJIMYecTBa BemecTBa. MoisipHas Macca. 3aKOHbI COXPAHEHUST MACCHI
U SHepruu. 3akoH ABoraapo. MossipHbIil 00beM razoB. OTHOCUTEIbHAS TUIOTHOCTD a30B.
Pacuersl Mo ypaBHEHHMSIM XHUMHUYECKHX pPEaKIMi C HCMIOJb30BAHUEM MaccChl, 00bema

(HOpMaJbHBIE YCIOBHSI) ra30B, KOJMYECTBA BEIIECTBA

OK OI.
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Tema 2.2. OcHOBHOE coJepkaHue OK 01.
Onexrponurnyec | Teopernyeckoe ooydenue 2 OK 04.
Kast TMCCOIraIus
1 MOHHEIH o6Men | [€OPHS IIEKTPONUTHUECKON quccoranuu. MIoHbl. DI€KTPOIUThI, HE3JIEKTPOJIUTHI. 5
Peakuun nonnoro ooMena. CocraBiieHUE peakiluii HOHHOTO OOMEHA IMyTEM COCTaBJICHUS
UX TIOJHBIX W COKpPAIICHHBIX HWOHHBIX YypaBHEHUU. KHCIOTHO-OCHOBHBIE pPEAKIIHUH.
3afaHusl Ha COCTABJICHUE MOHHBIX PEAKIUi
JlabopaTopHble 3aHATHSA 2
JlabopaTopHasi padora Nel “Turnbl XuMHUUYECKUX pEAKIIUAN .
HccnenoBanre TUIOB (TI0 COCTaBY M KOJIMYECTBY UCXOJIHBIX U 00OPa3yIOIIUXCS BEIIECTB)
Y IPU3HAKOB XMMUYECKUX peakuuil. [IpoBenenne peakunii HOHHOro oOMeHa,
OnpeJiesICHHE CPeJibl BOAHBIX PACTBOPOB. 3a/laHUsI HA COCTABJICHHE MOHHBIX PEAKINI
Paznen 3. CTpoeHue M CBOHICTBA HEOPraHMYECKHUX BelleCTB 18
Tema 3.1. OcHoBHoOeE coaep:xaHue OK 01.
Knaccudukanus, | Teopernueckoe o0y4denue 6 OK 02.
HOMCHRJIATYPA M T]permer Heopranndeckoi xumun. Kiraccudukaiius HeopraHudeckux Bemiects. [IpocThie
CTPOCHUC Y CIIoXHbIe BeniecTBa. OCHOBHBIE KJIACCHI CJI0KHBIX BEIIECTB (OKCUbI, THAPOKCHU/IBI,
HEOPraHWYECKUX |KUCIIOTHI, COJIN). B3auMOCBSI3b HEOPraHUYECKUX BEIIECTB. ATperaTHbIe COCTOSIHUS
BELIECTB BELIECTBA. 2
Kpucrannmuueckue n amopdHbie BemecTBa. TUTIBI KPUCTAITUYECKUX PEIIETOK (aTOMHasl,
MOJIEKYJISIpHAs, MOHHAsI, METa/InUecKas). 3aBUCUMOCTh (PU3UYECKUX CBOMCTB BEIIECTBA
OT THUMAa KPUCTAJIMYECKON PEIIETKHU. 3aBUCUMOCTh XUMHUECKON aKTUBHOCTH BEIIIECTB OT
BHJIa XUMHYECKOH CBSI3U U TUIA KPUCTATUTMUECKOM pereTku. [Ipuunabsl MHOT0OOpasus
BEIIIECTB
IIpakTHyeckue 3aHATHSA 2
IpakTnueckoe 3ansaTue Ne 4. HomeHkaTypa HEOpraHM4E€CKUX BELIECTB: HA3BaHUE 2

BEILECTBA UCXO/IA U3 UX XUMUYECKON (POPMYIIbI WIIH COCTABIIEHUE XUMUYECKON (OPMYIIbI
MCXO0JIs M3 Ha3BaHMs BelecTBa o mexayHapoaHoi (MIOITAK) wiu tpuBuanbHoM

16




HOMEHKJIaType.

IIpakTuyeckoe 3ansitue Ne 5.PernieHue NMpakTHUECKUX 3alaHUM 1O KiaccUUKAIUH,
HOMEHKJIAType U XUMUYECKUM (POpMYJIaM HEOPTaHMUECKUX BEIIECTB PA3JIMUHBIX KIACCOB
(yrapHblii ra3, YIJIGKMCIIBIA Ta3, aMMHaK, TallleHas W3BECTh, HEralieHas W3BECTb,
NUTHEBAsI cOJla M JPYruX): Ha3blBaTh U COCTAaBJIATH (OPMYJIbl XMMUYECKHX BEILIECTB,
ONpENEATh NPUHAMJICKHOCTD K KIIACCY.

Hcrounnku xumudeckol nHGpopManuu (CpeicTB MaccoBoi nHdopmaimu, cetb MiuTepuer
u apyrue). [louck nadopmanuu no Ha3BaHUAM, UAEHTU(UKATOPAM, CTPYKTYPHBIM

dbopmynam

Tema 3.2.
dusuko-
XUMHYECKHE
CBOICTBaA
HEOPTaHUYECKUX
BCILICCTB

OcHoBHOE coaep:xaHue

10

Teopernueckoe o0yuenue

Metamiel. OOmue (¢u3MYecKue W XHUMHYECKHE CBOWcTBa MeTamioB. (CrocoOsl
NOJIy4eHHUsl. 3HAYEHHE METaUIOB M HEMETAUIOB B IPUPOJNE M KU3ZHEIEATEIBHOCTH
yejnoBeka W opraHu3MoB. Koppos3usi MeTamioB: BUIbl KOPPO3UH, CHOCOOBI 3allUThI
METAJUIOB OT KOPPO3UHU

Hemeramnbl. O0mme ¢u3nyeckue W XUMHUYECKHE CBOWCTBA HEMETAJUIOB. THITMYHBIC
cBoiictBa HemetaioB [V— VII rpynn. Knaccudukanus u HOMEHKIaTypa COEIMHEHHM
HeMeTauioB. KpyroBopoThl OMOr€HHBIX 3JIEMEHTOB B PUPOJIE

XHUMHUYECKHE CBOMCTBA OCHOBHBIX KJIAaCCOB HEOPTAHMUYECKHUX BEIIECTB (OKCUIOB,
TUAPOKCUJIOB, KUCIIOT, COJIEH U Jp.). 3aKOHOMEPHOCTH B U3MEHEHHH CBOWCTB MPOCTBIX
BEILECTB, BOJOPOJHBIX COEAMHEHUM, BBICIINX OKCUOB M THIPOKCHJIOB

IIpakTuyeckune 3aHATHS

IIpakTnueckoe 3anaTHe Ne 6.CocTaBieHHE YpPAaBHECHUN XUMUYECKHX pEaKUUNA C
YYaCTHEM IPOCTBIX M CJOKHBIX HEOPTraHWYECKUX BELIECTB: METAJUIOB U HEMETAILIOB;
OKCHUJIOB METAJJIOB, HEMETAVIOB U aM(POTEPHBIX 3JIEMEHTOB; HEOPTraHUYECKUX KHUCIOT,
OCHOBaHUI 1 aMPOTEPHBIX TUAPOKCUAOB; HEOPTaHMUECKHUX COJIEH, XapaKTEPU3YIOIIUX HX
CBONCTBA.

IIpakTnuyeckoe 3anaTHe Ne 7.PenmieHune npakTMKO-OPHMEHTHUPOBAHHBIX TEOPETUYECKUX

OK O1.
OK 02.
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BaﬂaHI/Iﬁ Ha CBOfICTBa, COCTaB, IIOJIYYCHHC U Oe30macHoe HMCHOJIL30BaHUE BaKHEHIIIHNX
HCOPTraHNYCCKHX BCIICCTB B 6I)ITy 151 HpaKTH‘ICCKOﬁ ACATCIIBHOCTHU YCJIOBCKA

Tema 3.3.
Nnentudukarus
HEOPTaHUYECKHUX
BEIIICCTB

OcHoOBHOE coaepxaHue

JlaGopaTopHble 3aHATUA

JlabopatopHnasi pa6ora Ne2 «nentudukanns HEOPraHMUECKUX BEIIECTBY.

Pemienne SKCHepUMEHTAIBHBIX 3a/lad [0 XWMHUYECKUM CBOMCTBAM METANIOB H
HEMETAJUIOB, IO PACIIO3HABAHUIO U MOJIYYEHHUIO COEIMHEHUI METAJIIOB U HEMETAJIJIOB.
Nnentudukaius HEOPraHUYECKUX BEIIECTB C UCIOJIb30BAHUEM MX (PUBHKO-XUMUUYECKUX
CBOMCTB, XapaKTEPHBIX Kaue€CTBEHHBIX peakiuil. KauecTBeHHBbIE peakiuu Ha cyibdar-,
KapOOHAT- U XJIOPUJI-aHUOHBI, HA KATUOH aMMOHMSI

OK OI.
OK 02.
OK 04.

Paznen 4.

CrtpoeHue U CBOMCTBA OPraHUYeCKHUX BelIeCTB

28

Tema 4.1.
Knaccuduxkanus,
CTpOCHHUE U
HOMEHKJIATypa
OpraHUYECKUX
BEIIECTB

OcHoBHOE€ CoacpKxaHue

Teopernueckoe o0yueHune

[TosiBeHKE M pa3BUTHE OPTaHUYECKON XUMUU Kak Hayku. [Ipenmer oprannueckon
XUMHH. MECTO U 3HaYEHNE OPTAHUYECKON XMMHUH B CUCTEME €CTECTBEHHBIX HAYK.
XHUMHUYECKOE CTPOCHHE KaK MOPSANOK COEAVUHEHUS aTOMOB B MOJIEKYJE COIVIACHO MX
BAJICHTHOCTH. OCHOBHBIE TMOJOKEHUS TEOPUH XUMHUYECKOTO CTPOCHHSI OPTaHUYECKHUX
coenunenui  A.M. bytinepoBa. VYTIJEpOIHBIM CKEIET OPraHUYECKOW MOJIEKYJIBI.
3aBUCHUMOCTh CBOWMCTB BELIECTB OT XUMHYECKOIO CTPOEHHs Mojekyid. M3omepus wu
HU30MEDBL.
[lonstue o ¢yHkuuoHansHOM rpymnme. Pagukan. IlpuHuumne
OpPraHWYeCKUX  COEAMHEHMU. MexIyHaponHas  HOMEHKIATypa W IPUHLUIIBI
HOMEHKJIATypbl ~ OpraHumdeckux coenuHeHuil. [lonstue 00  a3oTcoaepskamiux
COEMHEHMSIX, OMOJIOTHYECKH aKTUBHBIX BEIECTBaxX (yrjieBojaax, KHpax, Oeiakax Hu zp.),

BBICOKOMOJIEKYJISIPHBIX COCTMHEHUSIX (MOHOMED, MOJUMEDP, CTPYKTYPHOE 3BEHO)

KJaccuduKauu

IIpakTHyeckue 3aHATHSHA

IIpakTnuyeckoe 3ansaTue Ne 8 HomenknaTtypa opraHM4eCKuMX COENMHEHUN OTIEIbHBIX

OK OI.
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KJIAaCCOB (HACHIIICHHbIE, HEHACHIIIEHHbIE W apOMATUYECKHE YIJIEBOJIOPOJIbI, CIIHPTHI,
(dbeHobl, albJeruibl, KETOHbI, KapOOHOBbIE KUCIOTHI M Jip.) COCTaBlIEHHE MOJHBIX U
COKpAILIEHHBIX CTPYKTYPHBIX (OpMYJT OpraHMYECKUX BEIIECTB OTICIbHBIX KJIACCOB,
UCIIOJIb3Ysl UX Ha3BaHMS MO CHUCTEMATHYECKOW M TpUBUAIBHOW HOMEHKJAType (STHJIEH,
alleTWICH, MIHIIepUH, heHo, GopMaibaeru], YKCyCHas KUCJIO0Ta, TIUIMH).
IIpakTuyeckoe 3ansaTme Ne 9. Pacuersl mnpocreiimed QGopMynbl OpraHUYECKO
MOJIEKYJIbI, HCXOJIsl U3 DJIEMEHTHOro cocTtaBa (B %)

Tema 4.2.
CBoiicTBa
OPTaHUYECKUX
COCJIMHCHUH

OcHoBHOE coaep:xaHue

16

Teopernueckoe o0yuenue

OU3NKO-XUMUYECKAE CBOMCTBA OPraHUYECKUX COCAUMHECHUM OTAEIBHBIX KJIACCOB
(0cOOEHHOCTH KJIACCH(PUKALIMM U HOMEHKJIATYPbl BHYTPH KJIacCa; TOMOJIOTUYECKHUM Pl U
oOmiast gopmyna; uzoMmepusi; GU3MUYECKUE CBOMCTBA;, XMMHUYECKHE CBOMCTBA; CIOCOOBI
MOJIYYeHUS):

— IpeaeNbHbIE YIIIEBOAOPOb! (aIKaHbl U IUKJIOAJIKaHbl). ['OpeHne MeTaHa Kak OAMH U3
OCHOBHBIX HMCTOYHHMKOB Te€IJla B MPOMBIINUIEHHOCTH M ObITy. CBONCTBa HpPUPOIHBIX
YIJIEBOIOPOIOB, HAX0XKAECHUE B IPUPOAE U IPUMEHECHHUE AJIKAHOB;

— HemnpenaeNbHble (AJKeHbl, alKWHbI M aJKaJUEHbl) U apOMaTHYECKUE YTIEBOIAOPOJBbI.
['opeHne aneTniieHa Kak HMCTOYHHMK BBICOKOTEMIIEPATYPHOTO IUIAMEHW I CBAPKU U
PE3KU METAJJIOB

— KHUCJIOPOJACOJEPKAIIME COCIUHEHUS (COUPTBI U (PEHOJIbI, KapOOHOBBIE KHCIIOTHI M
3¢upbl, anbIerujibl M KETOHBI, XKHUPbI, YyrieBoasl). llpakTHueckoe mpUMEHEHUE
TUJICHTJIMKOSL, TiulepuHa, (enona. [Ipumenenune Qopmanpiaeruaa, ameraibAeruia,
YKCYCHOM KHCJIOTHI. MbIjla KaK COJIM BBICIIMX KapOOHOBBIX KHCIOT. MOMOIIHME CBOWCTBA
MbLIa

—  a3oTcoJepkalie  CoeauHeHus  (aMHMHBI WM aMHUHOKHCIOTBI,  O€JKH).
BbicokOoMONIEKyIsipHbIE  COEAMHEHUS! (CUHTETHYECKHME M  OMOJIOrMYECKU-aKTHBHBIE).
MoHomMep, mnonumMep, CTPYKTypHOE 3BeHO. llommmepuzanms 3ThiieHa Kak OCHOBHOE
HaIIpaBJICHUE €T0 UCIIOJIb30BaHMS.

I'eHeTnyecKas CBA3b MEXY KJIACCaMU OPraHUYECKUX COCTMHEHUN

OK O1.
OK 02.
OK 04.
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HpaKaneCRne 3aHATUA

IpakTnueckoe 3anaTe Ne 10 CBoiicTBa OPraHMYECKUX COCAMHEHUU OTAECIBHBIX
KJIaCCOB (TpUBHAJbHAA M MEXKAYHApOJHAs HOMEHKJIATypa, XHWMHUYECKHE CBOWCTBA,
CIIOCOOBI TMOTyUYEHHS): TPEACTbHBIC (ATKaHbI M ITUKJIOATKAHBI), HETIPEACTbHBIC (aTKEHBI,
QIKUHBl W aQJKaJUCHbl) U apPOMATUYECKHE YTIEBOJIOPOJbI, CHUPTHI U (EHOJbI,
KapOOHOBBIC KHCIOTHI W 3(UPHI, AIbIETHAB U KETOHBI, aMHHBl U AMHUHOKHCIIOTHI,
BBICOKOMOJICKYJISIPHBIE COCAMHEHUA. 3aJaHusl Ha COCTABJICHUE YPaBHEHUN XMMHYECKHUX
peaKLUMi ¢ y4aCTUEM OPTAaHUYECKUX BEIIECTB HA OCHOBAHUU UX COCTABA U CTPOCHUS
IIpakTuyeckoe 3ansatTue Ne 11 CocraBieHue cxeM peakinuii (B TOM YHCIE TI0
MPEIJIOKEHHBIM 1I€TI0YKaM TMPEBpaIEHUH), XapaKTepU3YIOIMUX XUMUYECKHUE CBOWMCTBA
OpPraHUYECKUX COCIMHEHHUM OTJEIBHBIX KIJIACCOB, CIOCOOBI MX IMOJYYEHHUS U Ha3BaHHE
OpPraHUYECKUX COCAMHEHUW MO0 TPUBHAIBHOM WA MEXIYHAPOAHOM CHCTEMATUYECKON
HOMEHKJIATYpE.

IIpakTnueckoe 3anaTue Ne 12.PenieHre MpakTUKO-OPHUEHTUPOBAHHBIX TEOPETUUYECKUX
3aJJaHA HA CBOMCTBA OPraHMYECKUX COCAMHECHUN OTAECIbHBIX KJIACCOB

IpakTnueckoe 3anaTue Ne 13“[IpeBpaiieHns opraHnYECKUX BEMIECTB MPH
HarpeBaHuu'. [loaydeHue 3TuieHa M U3y4eHHE €ro CBOMCTB. MoenupoBaHrue MOJIEKYT U
XMMHWYECKUX MPEBPAILICHUI HAa TPUMEPE dTaHa, STWICHA, allCTUICHA U Jp.

Tema 4.3.
Nnentudukarus
OpTraHUYECKUX
BEIIIECTB, UX
3HAYECHHUE U
MIPUMEHEHUE B
OBITOBOI U
MIPOU3BOJICTBEHH
OU NesITeIbHOCTH
YyeJI0BeKa

OcHOBHOE coaep:xaHue

Teopernueckoe o0yueHue

buooprannueckue coenunenus. [Ipumenenne u OuoNOrMyeckas poJib YIJIEBOIOB.
OxucieHue yriaeBo10B — UICTOUHUK SHEPTUH )KUBBIX OpraHn3MoB. O0IacTH NpUMEHEHUS
amMuHOKHCIHOT. [lpeBpamienus OenkoB MuIIM B opraHuzMe. buonormueckue (QyHKIUU
oenkoB. buonormyeckue ¢yHKIMU KUPOB. Ponb opraHnueckoil XMMHH B PEIICHUU
po0JIeM MHIIEeBOI 6€301aCHOCTH

Ponb opranvueckoil XMMUK B PEHICHUH MPOOJIEM SHEPreTHYeCKOW Oe30MacHOCTH, B
Pa3BUTHUM MEIWLHHBI, CO3JaHUU HOBBIX MATEPHAIOB, HOBBIX MCTOYHUKOB JHEPTUU
(asIbTepHATUBHBIE UCTOUYHUKH 3HEprun). ONacHOCTh BO3CHCTBUS HA KUBbIE OPTraHU3MbI
OpPraHMYeCKUX BEIIECTB OTJEIbHBIX KJIaccoB (YriaeBOAOPOAbl, CIUPTHI, (EHOIHI,

OK 01.
OK 02.
OK 04.
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XJIOPOPTaHUYECKHE TPOM3BOJIHBIE, AJIBJCTUIIBI M JIP.), CMBICT TOKa3aTeNsl MpeaebHO
JOTTYCTUMOM KOHIICHTPAIIUU

IIpakTnyeckue 3aHATHS

IIpakTnueckoe 3ausitue Ne 14 “Unentudukanus oOpraHUYECKHX COCAMHEHUU
OTJICTLHBIX KJIACCOB™

Nnentudukaius OpPraHMYECKUX COCAUHEHUM OTIEIbHBIX KJIaccoB (Ha MpUMeEpe
aNbACTUIOB, Kpaxmayia, YKCYCHOM KHCIJIOTBHI, OCJIKOB W T.II.) C HCIOJb30BaHUEM HX
(U3UKO-XUMUUYECKUX CBOMCTB M XapaKTEPHBIX KAYECTBEHHBIX peakiui. JleHaTyparus
Oenka mpu HarpeBaHuu. lIBeTHbie peakiuu OenkoB. BO3HHKHOBEHHE aHAIUTHUYECKOTO
CUTHaJa C TOYKW 3PEHUS] XUMHUUYECKUX IMPOIECCOB IMPU MPOTEKAHWU KAueCTBEHHOMU
peaKInu, MO3BOJITIONIEH WASHTU(PHUIIUPOBATD MPEJI0KEHHBIC OPraHUYECKIE BEIeCTBA

Pa3nea S.

Kunerudeckue u TepMOIUHAMUYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUS XMMHUYECKHX
peakuuii

5.1.CxopocTb
XUMUYECKUX
peaKUnil.
XUMHYECKOE
paBHOBECHE

OcHoBHOE coep:KaHue OK 01.
OK 02.

Teopernueckoe o0yueHue

CKOpOCTh peakiuu, €€ 3aBUCUMOCTh OT Pa3IMYHbIX (PAKTOPOB: MPHUPOAbI PEArupyroumux

BEILIECTB, KOHIICHTPAIMM pEarupyrolMx BEIIECTB, TEMIIEPATypbl M  IUIOLIAJIN

pPEaKMOHHON MOBEPXHOCTU. TemnoBble 3P(DEKTh XMUMHUUYECKUX pPEakuuid. IDK30- U

SHAOTEpMUYECKUEe, peakuuu. OOpaTUMOCTh peakiuil. XUMHUYECKOe PaBHOBECHUE U €ro

CMEIIEHUE IMOoJ JEHCTBUEM pA3NUYHbIX (PAKTOPOB (KOHILIEHTpALMS PEAreHTOB WIIH

IPOAYKTOB pPEAKUWH, AABICHUE, TEMIEparypa) UIsl CO3JaHMSI ONTHUMAJIBHBIX YCIOBHIA

MMPOTEKAHUsI XUMHUYECKUX npoueccoB. [Ipuanun Jle [Hlarense
OK OI.

IIpakTHyeckue 3aHATHS
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IIpakTuyeckoe 3ansaTue Ne 15.
Penienne npakTHUKO-OPUEHTUPOBAHHBIX 3a/laHU Ha aHaMM3 (PaKTOPOB, BIUSIOMIUX Ha

OK 02.

U3MEHEHHE CKOPOCTM XHMHYECKOM peakuuh, B T.4. C TO3ULHI 3SKOJOTHYECKU 2

1[€JI€CO00Pa3HOr0 TOBEACHUS B OBITY M TPYAOBOW JEATEILHOCTH B IEISAX COXPAaHEHUS

CBOETO 3JJ0POBbS U OKPYKAOUIEN TPUPOTHON CPEBI.

IIpakTuyeckoe 3ansaTue Ne 16

Pemienne mnpakTUKO-OPMEHTHPOBAHHBIX 3aJaHUM HA NpUMEHEeHHWe npuHnuna Jle- 2

[larenpe 1151 HAXOXKACHUS HAIIPaBICHUS! CMELIEHUSI PABHOBECHS XUMHUYECKOW PEaKIMH U

aHanu3 (aKTOPOB, BIMSIONIMX Ha CMEIIEHUE XUMUYECKOTO PaBHOBECHS
Pa3zgea 6. PacTBOpHbI 6
Tema 6.1. OcHoBHOe coJep:kaHue 4 OK OI.
ITonsaTHe O Teopernueckoe o0y4yenune 2 OK 02
pacTBopax PactBopenue kak ¢uzuko-xumuueckuit mpoiecc. PactBopbel. CriocoObl IPUTOTOBIICHUS OK 04.

pactBopoB. PactBopumocTs. MaccoBass J0Js8 pacTBOPEHHOro BemecTBa. (CMbIC

NoKasarelsid MPEAeNbHO TONYCTUMOW KOHIIEHTPAMU U €ro MCIOJIb30BAaHUE B OLIEHKE

HKOJIOTUYECKOI 0€30M1acCHOCTH.

[IpaBuia 3KOJOTMYECKHU 11€1€CO00Pa3HOro MOBEACHHS B OBITY U TPYIOBOM JIE€ATEIbHOCTH

B LEJSAX COXPAHEHMsI CBOETO 3J0POBbA M OKPYKAIOIIEH MPUPOJHON Cpeibl; ONACHOCTb

BO3JICHCTBHSI HA KUBbIE OPTaHU3MbI ONIPEJIETICHHBIX BELIECTB.

IIpakTHYyecKkHe 3aHATHSH

IIpakTnueckoe 3ansitue Ne 17.PemieHue NpakTUKO-OPUEHTUPOBAHHBIX PACUETHBIX

3aJJaHUil Ha PacTBOPbI, UCIOJb3yeMble B OBITOBOM M MPOU3BOJCTBEHHON NEATEIHLHOCTU 2

YeJIOBEKa
Tema 6.2. OcHoBHoOe coaep:xaHue OK 01.
Hccnenosanne  |[IpakTHYeCKHe 3aHATHS OK 02
CBOWCTB IIpakTuyeckoe 3ansitue Ne 18 «IIpurorosienue pacTBOPOBY. OK 04.
pacTBOpOB [IpuroroBieHre pacTBOPOB 3aJaHHON (MaccoBo, %) KOHUEHTpaluu (C MPaKTHKO- 2

OpPUEHTHUPOBAHHBIMH BOIIPOCAMU) U ONPE/IeNIEHUE CPpeibl BOAHBIX PACTBOPOB.
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Pemenue 3a/1a4 Ha IIPUTr'OTOBJICHHUC PAaCTBOPOB

HpOq)eCCI(IOHaJ'Il)HO-Opl/IeHTI/IpOBaHﬂoe coaepxanue (couepmaﬂne NMPUKJIAAHOTO MOI[yJIﬂ)

Pa3znen 7. Xumusi B ObITY M IPOU3BOJACTBEHHOM 1€AITEJILHOCTH YeJI0BEKA 6 OK 0l1.
7.1. Xumns B OcHoOBHoOE coaep:xaHue OK 02.
OBITY 1 Teopernueckoe o0yueHue 2 OK 04.
Hlu)omBOHCTBeHH Hogeiimue 1OCTHXKEHNST XUMAYECKON HAYKU U XUMUYECKOW TEXHOJIOTUHU. Pob XumMnu B OK 07.
ON ACATCIPHOCTH | Geceyennn »KOMOTMYECKO, SHEPTeTHYECKOH M MMINEBOH GE30TMACHOCTH, PAa3BUTHH MK.2.2
HcJI0BCKa MenuuuHbl. [lpaBuiia moucka M aHaiv3a XUMHYECKOM HHGOpMAlUM W3 Pa3IMUHbBIX 2

UCTOYHUKOB (Hay4yHass ¥ y4yeOHO-Hay4yHas JuTepaTypa, CpEACTBa MacCOBOM

uH(popmanuu, cetb MIHTEpHET)

IlpakTyeckue 3aHATUSA 4

IpakTnueckoe 3anaTue Ne 19. Ilonck u aHanu3 KECOB O MPUMEHEHUU XUMHUUYECKUX

BEIIECTB U TEXHOJIOTUM ¢ yueToM Oyayiiei npodeccuoHaIbHOM eITeTbHOCTH MO TEMaM: 2

BAKHEHIINE CTPOUTEIIbHBIE MaTEPHaIIbl, KPACKU U KEpAMUKA.

IpakTnueckoe 3ansaTue Ne 20 3amura: [IpeacraBieHne pe3yabTaToB PEMICHUsI KEWCOB 2

B (hpopMe MUHU-T0KIIaa C IPEe3eHTAIElN

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

Bcero 80
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3. YcaoBus peajuzanuu NporpaMmsl 001meo0pa3oBaTe bHON AUCHUTITIMHBI

3.1. TpeﬁoBaHnﬂ K MUHUMAJIBbHOMY MAaTCPUHAIBHO-TEXHUIECCKOMY o0ecreYeHnIo

Jlnig peanu3anuy MporpaMMbl IUCHUTUTMHBI TOJKHBI OBITH IPETYCMOTPEHBI
CJIETyIOIINE CTICIUANbHbIC TOMEIICHNS: YIeOHbI KaOMHET XUMUU U/IIK yueOHOU
XUMUYECKOH JTab0paToOpHH.

O6GopynoBanne yueOHOro kabuHera (HATJIsAHbIE IOCO0HS): HAOOPHI
IaPOCTEPIKHEBBIX MOJEIEH MOJIEKYI, MOJIEIIA KPUCTAJUIMYECKUX PEIIETOK,
KOJUIEKIIUU TIPOCTHIX U CIOKHBIX BEIIECTB W/ UM KOJUICKIIUU TTOJTUMEPOB; KOJICKITUS
TOPHBIX TOPOJ U MUHEPAJIOB, Tabiuia Menaeneesa, yueOHble (GUIbMBI, IU(PPOBLIE
00pasoBaTebHbIE PECYPCHI.

TexHuveckue cpeacTsa 00y4eHusi: KOMIBIOTEP C YCTPONUCTBAMU
BOCIIPOU3BEIECHUS 3BYKa, IPUHTEP, MYJIbTUMEIUA-TIPOEKTOP C SKPAHOM,
MYJIbTUMEIUIHAS TOCKA, YKA3Ka-IIPE3CHTEP IS IPE3CHTALUI.

Oo0OopyaoBanue Jiadoparopuu M Ppado4Yux MecT Ja0OPATOPUU: MEH3YPKH,
MUINETKU-KaNeIbHUIbI, TEPMOMETPBI, MUKPOCKOI, JYIIbl, IPEIMETHbIE U MOKPOBHBIE
CTEKJIa, MUIAHIIETHI I KaleJlbHbIX peakluil, (uiabTpoBaibHas Oymara, IpOMBIBAJIKH,
CTEKJIIHHbIE TPOOUPKU, PE3UHOBbIE MNPOOKH, (OHAPUKK, HAOOpP PEAKTUBOB,
CTEKJIIHHbIE MAJIOYKH, IITATUBBI JJs MNPOOMPOK; MEpPHbIE LMUIUHAPHI, BOPOHKHU
CTEKJISTHHBIE, BOPOHKHU JeiuTeNbHbIC MuuHApudeckue (50-100 wmut), cTymku c
nectukoM, (ap@opoBbie YalllKu, MUHIETH, GUIBTPHl OyMakHble, BaTa, Mapiid,
YacOBbI€ CTEKJIA, SJIEKTPOIIUTKH, JIaOOpaTOpHbIE IITATUBBI, CIHUPTOBBIE TOPEIKHU,
CIIUYKHU, MPUOOp ISl MOMYYEHUs ra3oB (WM MpOOMpKa C ra300TBOJAHON TPYOKOI),
JepKaTeNn ISl IPOOUPOK, CKIISIHKHU Ui XpaHEHHs] PEaKTHBOB, pa3/laTOUHbIE JIOTKU;
xumuueckue crakadsl (50, 100 u 200 mu1); mmaTenu; MUHIETHI; TUTCIbHBIC IIHIIIBI,
CEKYHJIOMEpHI (TaiiMepsbl), MepHbIe pooupku (Ha 10—20 M) u MepHbIe KOJIOBI (25, 50,
100 u 200 ™), BoasiHast OaHs (WJIM TEPMOCTAT), CTEKJITHHBIC MAJIOYKH; KOHUYECKUE
K0J10b1 st TUuTpoBanus (50 u 100 mut); MHIMKATOPHBIE IOJIOCKU JIJIsl onpenenenust pH
Y CTaHAAPTHAs MHIWKATOpPHAs IIKaJla; YHUBEPCAIBbHBIA UHAUKATOP; MUNeTku Ha 1, 10,
50 ma (umm posatopel Ha 1, 5 u 10 M), GropeTku Il TUTPOBAHUS, MEIUIIMHCKUE
mmpunbl Ha 100-150 M7, mabGopaTopHble W/WiAM aHaTIUTUYECKHE Bechl, pH-meTpsl,
CYIIMJIBHBIN 1mIKad, u Jp. TJabopaTopHOE 000pPYAOBAHUE.

3.2. MupopmaniuoHHOe oOecneyeHne peaju3annu NporpaMmmabl
Jlns  peanmzanuu  mporpamMmbl  OMOIMoTeuHbI  GoHA  00pazoBaTeNbHOMN
OpraHU3alMi YKOMIUIEKTOBAH TI€YaTHBIE W/WIW DJIEKTPOHHBIE 00pa3oBaTelbHBIE W

nH()OPMAITMOHHBIE  PECypChl,  PEKOMEHJOBAaHHBIE  JUISI  HWCIIOJNB30BAaHUSA B
o0OpasoBarenbHOM Tpoliecce.
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3.2.1. IleyaTHble U3HaHUA

1.Audunorenona, 1. B. Xumusi: yueOHUK U MPAKTUKYM JJIsI CPETHETO
npodeccuonanbHoro oopazopanus / M. B. Audunorenona, A. B. badkos, B.A.

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

2. leromxuna, H. A. O6mas xumus: yaueonuk ns CI1O / H. A. llleronuxuna,
JI. B. Munaesckas. — Caunkrt-IletepOypr: Jlans, 2021 — 164 c.

3 Huxonbckuit, A. b. Xumusi: Y4eOHUK U MPaKTUKYM TPO(EeCcCHOHATBHOTO
obOpazoanusi / A. b. Hukonbckuii, A. B. CyBopoB. — 2-¢ u3f.,
nepepad. u non. — Mocksa: U3narensctBo FOpaiit, 2022 — 507 c.

4 Xumust: yaeOHUK [T cpeiHero npodeccnonanbuoro oopasosanus / HO. A.
Jle6enes, I'. H. ®anees, A. M. IN'ony6es, B. H. Illanosan; mox oOmieit penakiueit . H.
daneeBa. — 2-e usm., nepepad. u qon. — Mocksa: UzmarensctBo FOpaiit, 2022 —
431 c.

3.2.2. JlonoaHUTEIbHbIE HICTOYHUKHU

1 T'abpuensan, O. C., JIpicoBa, I'. I'. Xumusi: KkHUra aji npenojaBaTeis: y4eo.-
MeTo. mocodue. — M. Akanemust, 2012 - 332 c.

2. Yepnukona H. 1O., Mewmepskosa E. B. Pemaem 3agaun no xumuu
camocTosTenbHo: yueOnoe nocobue / H. FO. Uepnukona, E. B. MemepsikoBa —
Cankr-IletepOypr: Jlans, 2022 — 328 c.

3. Pe3nukoB B. A. COopHUK yIpa)KHEHUN U 3a7a4 M0 OPTAHUYECKON XUMUU:
yaeOHoe nocooue / B.A. PesankoB — Cankt-IlerepOypr: 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.
JIu6anoB — Cankrt-IlerepOypr: Jlanb, 2020 — 152 c.

3.2.3. UnTepHeT-pecypchl

1.hvsh.ru — XypHan «XuMus B IIKOJIEY.

2. https://postnauka.ru/themes/chemistry — nexiuu mo XuMuM Ha caiTe
[MoctHayka. http://gotourl.ru/4780 (http://elementy.ru/) HayuHo-nionysipHbIit
MPOEKT «DJIeMEHThI BoJIbIIION HAyKW» MaTEMaTHKa, aCTPOHOMMUSI, HAYKH O XKU3HHU,
Hayku o 3emie). HoBocTr HayKu, 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 OJIMMITHAZAaM BCEX YPOBHEN — OT LIKOJIBHBIX 10 MeEXTyHApOIHOM.
CailTcoiepKUT OrpOMHOE KOJIMYECTBO 3aa4, CTPYNIIUPOBAHHBIX KaK MO0 TeMaM, TaKk U
o onuMmnuazaMm. [1o BceM OCHOBHBIM pa3aenaM XUMUU NPUBEIEH TEOPETUUECKUN
MaTepHuas U pa300paHbl PeIIeHUs TUTIOBBIX 3a/1a4.

25


http://elementy.ru/
http://www.hij.ru/

5.http://gotourl.ru/4792 (http://periodictable.ru/) Pycckosi3praubiii calT o
CBOMCTBaX XUMHUUYECKHUX JIEMEHTOB.
6.http://gotourl.ru/7180 (https://www.lektorium.tv) Hekommepueckuii Caiit
OHJIaliH-00pa30BaHusl, 00pa30BATEIBHBIX KYPCOB U BUICOICKIIUHN ISl IIKOJILHUKOB,
CTYJICHTOB U yuuTeseil. EcTb HeCKOJIbKO KypCOB IO XUMHUH.
7.http://www.xumuk.ru CaiiT 0 XuMuM: KJaccuueckue yueOHUKHU, CIIPAaBOYHHUKH,
SHIUKIIONEINH, IOUCK OPTaHUYECKUX U HEOPTaHMYECKUX PEaKIINil, COCTaBIICHUE
YPaBHECHU pEaKIUM.
8.http://orgchemlab.com/ CaiiT, mOCBSIIEHHBIN TpaKTUYECKOM paboTe B

naboparopuu

4. KOHTPOJIb 1 OLIEHKA Pe3yJIbTATOB OCBOCHHS 0011e00pa30BaTe/IbHOI

JAUCHUITIIMHbI

KOHTpOIb 1 OLIEHKA pe3ynbTaToB O0yUEHUs OCYIIECTBIIETCS IIPENOIaBaTENEM
B IIpOILIECCE MPOBEACHUS MPAKTUYECKUX 3aHATHI U JaOOPaTOPHBIX padoT,
TECTUPOBAHMS, a TAK)KE BBHIMOJIHEHUS O0YHAIOIIMMUCS UHANBUIYAJbHBIX 3aaHU,
IIPOEKTOB, UCCIEAOBAaHUMN. Pe3ynbTaTel 00y4eHHs ONPENEISIIOT, YTO 00y4aroIuecs
JOJKHBI 3HaTh, IOHUMATh U IEMOHCTPUPOBATH MO 3aBEPIICHUHN U3yUEHUS

JUCITUITIIMHBL.

Jlnst popMUpOBaHUsL, KOHTPOJISL U OLIEHKU PE3yJIbTaTOB OCBOCHUS yueOHO
JTUCITUTUIMHBI UCTIONB3YETCS] CUCTEMA OLIEHOYHBIX MEPOIIPUSATUHN, TIPEICTABIISIONIAS
co00l KOMITJIEKC Y4€OHBIX MEPOTIPUSITHI, COTJIACOBAHHBIX C PE3YJIbTaTaMH O0yUCHUS
u chopmymnupoBaHHbIX ¢ yaeTom @I'OC COO (mpeaMeTHbIe pe3yabTaThl 10

muctuumumae) u GI'OC CIIO.
OK/II THIBI OLIEHOYHBIX
Ne Monayas/Pa3znen/Tema | Pe3yabTaT 00ydeHus .
K MeponpPUATHH
| | OcHoBHOE comep:kaHHe
1 DopMyJIUPOBATH
Paznen 1. OcHoBBI PMYJHEP
0a30Bble MOHATHS H
CTPOeHMNsI BellecTBa
3aKOHbI XUMHH
1.1 DK 01. |CrpoeHue aTOMOB CocrtaBnsTh 1. Tect «Ctpoenue

XUMHUYECKUX JIEMEHTOB
U MPUPOJIa XUMUYECKON
CBSI3U

XUMHUYECKUE (OPMYITbI
COEIMHECHUH B
COOTBETCTBHUH CO
CTETICHBIO OKUCIICHUS
XUMHUYICCKUX
DIIEMEHTOB, UCXOJIS U3
BaJICHTHOCTH H
AIEKTPOOTPHIIATEITEHOC

aTOMOB XMMHUUYECKHX
3JIEMEHTOB U MPUPO/Ia
XUMHYECKOM CBSI3UY.

2. 3amaun Ha COCTABJICHHE
XUMUYECKuX GhopmyI
JIBYXaTOMHBIX
COeIUHEHUN (OKCHIIOB,
CyJb(pUI0B, TUAPUIOB U
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OK/II

Monayas/Pa3znen/Tema

Pe3yabTar 00yuenus

Tunol OleHOYHBIX
MepONPUATHH

TH

T.IL.).

3. 3amaHus HA
HCIIOJIb30BAHHE
XAMHAYSCKON CUMBOJIUKH 1
Ha3BaHUM COCAMHEHMH 110
HOMEHKJIaType
MEKTyHApOJIHOTO COI03a
TEOPETUYECKOUN U
MPUKJIAJHON XVUMUU U
TPUBUAJIBHBIX HA3BaHU
JUISI COCTaBJICHUS
XUMHYECKUX hopMyI
JIBYXaTOMHBIX
COEJIMHEHUI (OKCHUIOB,
CyJb(pUI0B, TUAPHUIOB U
T.I.) U IPYTUX
HEOPTaHUYECKUX
COCTMHEHHUHN OTACIIBHBIX
KJIaCcCOB

1.2

DK 01.
DK 02.

[Tepnoanyeckuii 3aK0OH
u Tabauma JI. 1.
MenneneeBa

XapakTepu3oBaTh
XAMHUYECKUE 3JIEMEHTHI
B COOTBETCTBUHU C UX
MOJIOKEHUEM B
MEPUOTUYECKOU
CHUCTEME XUMHUYECKUX
anemenTtoB [[.W.
MenneneeBa

1. Tect «MeTtanandeckue /
HEMeTaJlJIMYeCKHe
CBOMCTBA,
3JIEKTPOOTPULIATEBHOCTh
Y CPOJCTBO K BJIEKTPOHY
XUMHUYCCKHUX 3JIEMEHTOB B
COOTBETCTBHE C UX
3JIEKTPOHHBIM CTPOCHUEM
U TI0JIO’KCHHUEM B
MEPUOIUYECKOU CUCTEME
XUMHYECKHUX DJIEMEHTOB
J.1. Menneneeay.

2. IIpakTrueckue 3a1aHus
Ha YCTAaHOBJICHHUE CBSI3U
MEXIYy CTPOCHUEM aTOMOB
XUMHYECKHUX DJIEMECHTOB U
MEPUOIUIYECKUM
W3MCHEHHUEM CBOMCTB
XUMHYECKHUX DJIEMEHTOB U
WX COCAUHECHUN B
COOTBETCTBHU C
MOJI0KECHUEM
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OK/II

Monayas/Pa3znen/Tema

Pe3yabTar 00yuenus

Tunol OleHOYHBIX
MepONPUATHH

[lepnoauueckom cucTteme.
3. ITpakTuko-
OPUEHTUPOBAHHBIE
TEOPETUYECKUE 3aTaHUS
HAa XapaKTEePU3ALHIO
XAMHAYCSCKHUX 3JIEMEHTOB:
«Metannuueckue /
HEMeTaJlJIMYeCKUe
CBOMCTBA,
3JIEKTPOOTPULIATEBHOCTh
Y CPOJICTBO K BJIEKTPOHY
XUMHUYCCKHUX 3JIEMEHTOB B
COOTBETCTBHE C X
3JIEKTPOHHBIM CTPOCHHUEM
U TIOJIOKEHHUEM B
MIEPUOJNYECKON CHCTEME
XAMHAYECKHUX 3JIEMECHTOB
.. MenpaeneeBa»

Paznean 2.
XuMu4eckue peakiuuu

Xapakrepu3oBaTh
TUNBI XUMHUYECKUX
peakuuii

KonrpoabHas padora
«CTpoeHue BelecTsa u
XHMHUYeCKHe peaKuum)

2.1

DK 01.
DK 04.

Tunbel XUMHYECKUX
peaxKumit

CocTraBisaTe peakiuu
COCTMHEHUS,
pazyioxkeHust, 0OMeHa,
3aMeIIeHNs,
OKHCIIUTEIIbHO-
BOCCTAaHOBUTEJIbHBIC
peaKIuu

1. 3agaun Ha cocTaBiIeHHE
YPaBHEHUM peaKIui:

— COEJIMHEHUS],
3aMelIeHus, Pa3JIOKEHUS,
oOMeHa;

— OKHUCJIUTEJIbHO-
BOCCTaHOBHUTEIbHBIX
peaxkuuii ¢
HCTOJIb30BaHUEM METO/1a
AIICKTPOHHOTO OajaHca.

2. 3aga4M Ha pacyer
MacChI BEIlIeCTBA HIIH
00bEMa

ra3oB M0 U3BECTHOMY
KOJINYECTBY BEIIECTBA,
Macce Wik 00bEMY OJTHOTO
13 YYaCTBYIOIIUX B
PEaKINK BEIIECTB;
pacyEThI

Macchl (00bEMa,
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OK/II

Tunol OleHOYHBIX

Ne Mopyas/Pa3nen/Tema | Pesyabrat 00yyenust .
K MepoNnpusiTHH
KOJIMYECTBA BEIIECTBA)
MPOJIYKTOB PEaKIUu, €CIH
OJIHO U3 BEILIECTB UMEET
pUMecH
2.2 DIIEKTPOIUTHYECKAS CocraBnaTe ypaBHeHus |1. 3amanus Ha
JUCCOIMAIINS U MOHHBIN | XUMUUECKUX PEaKIMM  |COCTaBJICHUE
oOMeH MOHHOTO0 OOMEHa ¢ MOJIEKYJISIPHBIX U HOHHBIX
y4acTUEM pEeaKuui ¢ y4acTUEM
HEOPTaHUYECKUX KHUCJIOT, OCHOBAaHHI 1
BEIIECTB COJIEN, YCTAHOBJICHUE
M3MEHEHHS KUCIIOTHOCTH
Cpebl
2. JJabopaTtopHas pabota
"TUIBI XUMHUYECKUX
peakui"

3 Paznen 3. Crpoenue u |UcciaenoBathb KonTpoabnas pabora
CBOICTBA cTpoeHue u cBoiictBa |«CBoiicTBa
HEOPraHN4YeCKHUX HEOPraHMYeCKHX HEOPraHM4eCKHuX
BelleCTB BellecTB BellleCTB

3.1 DK 01 |Knaccudukanmus, Knaccudumuposarts 1. Tect «Homenknatypa u
HOMEHKJIaTypa U HEOPTaHUYECKUE Ha3BaHUE
CTpOEHHUE BEILECTBA B HEOPTaHUYECKUX BEIIECTB
HEOPTaHUYECKUX COOTBETCTBUHM C UX HCXOJIS U3 UX XUMUYECKOU
BEILIECTB CTPOCHUEM bopMyIbl UIu

COCTaBJICHUE XUMHYECKON
(bopMyIbl UCXOS U3
Ha3BaHMS BEILECTBA MO
MEXTYHAPOIHON UIIU
TPUBUAIIBHOU
HOMEHKJIAType».

2. 3amauu Ha pacyer
MacCOBOM 107U (Macchl)
XUMHYECKOTO AJIEMEHTA
(coenuHeHUs) B MOJIEKYJIe
(cmecn).

3. [IpakTyeckue 3aqaHus
1o KJaccugpuKaiuu,
HOMEHKJIaType U
XUMUYECKUM (hopMyam
HEOPraHUYECKHUX BEIIECTB
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OK/II

Monayas/Pa3znen/Tema

Pe3yabTar 00yuenus

Tunol OleHOYHBIX
MepONPUATHH

pa3IMYHBIX KJIACCOB.
4. IlpakTuueckue 3a1aHus
Ha OIIpENICTICHHE
XUMHUYECKON aKTUBHOCTH
BEILECTB B 3aBUCUMOCTH
BHJIa XUMUYECKOU CBS3H U
THIA KPUCTAJUTMYECKON
pEeLIeTKH

3.2

DK 01.
DK 02.

DU3NKO-XUMHYIESCKIE
CBOMCTBA
HEOPraHUYECKHUX
BEIIESCTB

VYcranaBauBaTh
3aBUCUMOCTH (PU3HKO-
XUMHYECKUX CBOMCTB
HEOPraHUYECKUX
BEIIECTB OT CTPOCHUS
aTOMOB M MOJIEKYJI, a
TaK)Ke THIIa
KPUCTAIUIMYECKON
pPEILIETKH

1. Tect «OcobennocTu
XUMHUYECKUX CBOWCTB
OKCHUJIOB, KUCJIOT,
OCHOBaHM, aM(POTEPHBIX
TUAPOKCUIOB U COJIEW».
2. 3amaHusa Ha
COCTaBJICHUE YPaBHEHUIN
XAMUYECKUX PEAKIAM C
Y4aCTUEM MPOCTHIX U
CJIOKHBIX
HEOPTaHUYECKUX BEIIECTB:
OKCHJIOB METAJJIOB,
HEMETAJUIOB U
aM(OTEpPHBIX IIEMEHTOB;
HEOPTaHMYECKUX KHUCIIOT,
OCHOBAaHMI U aM(POTEPHBIX
TUAPOKCHUJIOB,
HEOPTaHUYECKUX COJIEH,
XapaKTEePU3YIOIIUX X
CBOMCTBA U CITOCOOBI
MOJTYYCHHS.

3. IIpakTuko-
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OK/II

Tunol OleHOYHBIX

Ne Mopyas/Pa3nen/Tema | Pesyabrat 00yyenust .
K MepoNnpusiTHH
OpUEHTHUPOBAHHBIE
TEOPETHUUECKHE 3aaHus
Ha CBOWICTBA U NOJYYEHHE
HEOPraHUYECKHUX BEIIECTB
3.3 DK 01. |Mnentuduxanus Hccinenosats 1. IIpakTuko-
DK (2. |HEOpraHUYECKUX KaueCTBECHHbBIC PEAKIINU |OPUECHTUPOBAHHbIC
DK 04, |BeliecTs HEOPTaHUYECKUX 3a/IaHUs TI0 COCTABJICHUIO
BEILIECTB XUMUYECKUX PEAKIIUN C
y4acTUEM
HEOPTaHUYECKUX BEIECTB,
HCTIOJB3YEMBIX JJISl UX
UJIeHTU(PUKAITIH.
2.JlaBoparopHnas pabora:
“Unentudukarus
HEOPTaHUYECKUX
BEILIECTB”

4 Pa3znen 4. Ctpoenune u |HcciaenoBarb KonTpoabnas padora
CBOICTBA cTpoeHue U cBoiicTBa |«CTpoeHHne U CBOIiCTBA
OPraHU4ecKnX OPraHN4ecKMuX OPraHN4YeCcKNX BelIeCTB)
BelllecTB BellecTB

4.1 PK01. |Knaccudukarus, Knaccudgunuposats 1. 3apanus na
CTPOCHHE U OpraHUYeCcKue COCTaBJICHUE Ha3BaHUM
HOMEHKJIaTypa BEIIIECTBA B OpTraHUYECKUX
OpraHUYECKUX BEIIECTB |COOTBETCTBUU C UX COEIMHEHUH 110

CTPOCHUEM TPUBHATBHOMN WM

MEKTyHApOTHOU
CHUCTEMAaTHUYECKOU
HOMEHKJIaType.

2. 3anaHus Ha
COCTaBJICHHE MOJHBIX U
COKpAaIlEHHbIX
CTPYKTYPHBIX (hOpMYJTT
OpraHUYECKUX BEILECTB
OTJIEJBHBIX KJIACCOB.

3. 3amaun Ha ONIpEaCTICHUE
npocreiiei (GopMyIbl
OPraHuYeCKOU MOJIEKYJIBI,
UCXOJIS U3 DJIEMEHTHOTO
coctara (B %)
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OK/II

Monayas/Pa3znen/Tema

Pe3yabTar 00yuenus

Tunol OleHOYHBIX
MepONPUATHH

4.2

DK 01.
DK 02.
DK 04.

CsBoiicTBa
OpraHUYECKUX
COEIMHEHUN

YcraHnaBiauBaTh
3aBUCUMOCTH (hU3UKO-
XHMHUYECKHX CBOMCTB
OPraHUYECKUX BEILIECTB
OT CTPOEHUS MOJIEKYJT

1. 3amaHus HA
COCTaBJICHHE YPaBHECHUIN
XUMHYECKUX PEAKLIUN C
y4acTUEM OPTaHUYECKUX
BEIIIECTB HA OCHOBAHUU UX
COCTaBa U CTPOECHUSA.

2. 3ananus Ha
COCTaBJICHUE YPaBHCHUMN
XUMHYECKUX PEaKIIUM,
WJUTIOCTPUPYIOLIUX
XUMHYECKUE CBOKCTBA C
Y4ETOM MEXAHU3MOB
MPOTEKAHUS JAHHBIX
pEaKIMii U TEHETUYECKOU
CBSI3U OPTAaHUYECKUX
BEIIIECTB Pa3HbBIX KJIACCOB.
3. PacueTHple 3a1aun 1o
YPaBHEHUSIM PEAKIIUN C
y4acTUEM OPTaHUYECKUX
BEILIECTB.

4. JJabopaTopHas pabota
“IIpeBpaienus
OpraHUYECKUX BEILECTB
[IPY HarpeBaHUU"

4.3

DK 01.
DK 02.
DK 04.

Nnentudukarus
OpraHUYECKUX BEIIECTB,
UX 3HaUYCHHE H
IpUMEHEHHUE B OBITOBOM
Y IPOU3BOJCTBCHHOM
JeSITeTbHOCTH Y€JI0BEKa

Hccnenosath
Ka4y€CTBEHHBIC pEAKIIUU
OPraHUYECKUX
COCJIMHEHUH OTACJIbHBIX
KJIaCCOB

1.ITpakTuko-
OpPUEHTUPOBAHHBIC
3aJIaHUS 10 COCTaBJICHUIO
XUMHUYECKUX PEAKIUH C
y4aCTUEM OPTaHUYECKUX
BCILIECTB, B T.Y.
HCTOJI3YEMBIX JIJI X
UJeHTU(PUKAIINY B OBITY U
MIPOMBIIIICHHOCTH.
2.JIabopaTopnas pabora:
“Unentudukarus
OpTraHUYECKUX
COE€IMHEHUHN OTJICIbHBIX
KJ1acCcoB”

Paznea 5.
KuHeTn4eckue u
TePMOAMHAMMYECKHUE

Xapaxkrepus3oBarhb
BJIMSIHME PA3JIHYHBIX
(¢axkTopoB Ha
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OK/II

Tunol OleHOYHBIX

Ne Mopyas/Pa3nen/Tema | Pesyabrat 00yyenust .
K MepoNnpusiTHH
3aKOHOMEPHOCTH paBHOBecHE U
NPOTEKAHUS CKOPOCTh XUMMYECKHX
XHUMHUYECKHUX PEAKUMH |peakuui
5 PKOI. |CkopocTs xXuMHUYECKUX |XapaKTepU30BaTh [IpakTuko-
DK 02. |peakuuii. XuMHUECKOE |BJIMSIHUE KOHIICHTPAIUU [OPUEHTUPOBAHHBIC
paBHOBeECHE pearupyronmx BEIIECTB [TEOPETUUECKUE 3aJaHUs
Y TEMIIEPATYPhI HA Ha aHaiu3 (HPaKTOpOB,
CKOPOCTh XMMUYECKUX |BIIUSIOIINX HA U3BMEHEHUE
peakuuii CKOPOCTH XUMHUYECKOMN
XapakTepu3oBaTh peakuu. [IpakTuko-
BIIMSIHUE U3MEHECHUS OpPHUEHTUPOBAHHBIE
KOHIIEHTpaluu 3a/1aHUs1 HA IPUMEHEHUE
BEILIECTB, PEAKLIUH npuHuuna Jle-Illatense
Cpe/bl ¥ TEMIIEPATYPhI |11 HAXOXKICHUS
Ha CMELIECHUE HaIpaBJICHUS] CMEILICHUS
XUMHUYECKOTO PaBHOBECHUS XUMHYECKOMN
paBHOBECHS pEaKLMK U aHAJIU3
(aKTOpOB, BIMSIOUIMX HA
CMEILEHUE XUMHYECKOTO
paBHOBECHS
6 HccaenoBath
Pasaen 6. Pacrsophi HCTHHHBbIE PACTBOPHI €
3aJaHHBIMHU
XapaKTePpUCTUKAMH
6.1 DK 01. (ITonsartue o pactBopax |Paznuyath uctunusie |1. 3agaun Ha
DK 02. pPacTBOPBI MIPUTOTOBJICHUE
pPacTBOpPOB.
2. IIpaktuko-
OPUEHTUPOBAHHBIE
pacueTHbIE 3aJIaHus Ha
JTUCTIEPCHBIC CUCTEMBI,
HCIIOJIb3yeMbI€ B OBITOBOM
Y IPOU3BOJICTBEHHOU
NS TETbHOCTH YeJI0BEKa
6.2 DK 01. |MccnenoBanue cBoiictB (MccnenoBats pusuko- |JlaboparopHas paborta
DK 04. |pacTBOpoB xumudeckue cpoiictea |“IIpuroroBnenue
VMCTUHHBIX PACTBOPOB  (pacTBOpPOB”

IIpodeccnoHaILHO-OPHEHTHPOBAHHOE coiep:KaHue (coaepKaHue MPUKJIATHOT0
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Ne o/ Monayas/Pa3znen/Tema | Pe3yabTaT 00yueHus Tomer oueHquj) -
K MepoNnpusiTHH
MOYJIs1)

7 Pa3gen 7. OueHnuBarthb 3amura Keiica (¢ yueTom
Xumusi B ObITY U nocjaeACTBHUs OLITOBOM |Oyay1uei
MPOU3BOACTBEHHOM U NIPOM3BOACTBEHHON |NMPodecCHOHATIBLHOU
AeATeJIbLHOCTH nesAITeJIbHOCTH NesATEJILHOCTH)
YyeJi0BeKa YyeJioBeKa ¢ MO3UIUi

IKOJIOTHYECKOM
0e30macHOCTH
DK 01. |Xumus B ObITY U OueHunBath Keiic (c yuerom Oynmymiei
DK (02. |TpOM3BOACTBEHHOM MOCJIEACTBUS OBITOBOM |MpodheCCHOHAIBHOM
DK (4. |A€ATENBHOCTH Y€I0BEKA |M IPOM3BOICTBEHHON  |IEATENBHOCTH)
DK 07. AEATENLHOCTH HeN0BeKa BO?MO)KHBIG TEMBI
C TIO3UIIUM KEICOB:
[1K 2.2. =
HKOJIOTHYECKOHN 1. IToTennenue kinumaTa u
0€30MacHOCTH BBICBOOOKICHHUE Ta30BBIX
TUAPATOB CO JIHA OKeaHa.
2. bynymue matepuasl
IJIs1 aBUa-, MaIlIuHO- U
pUOOPOCTPOECHHUS.
3. HoBeie maTepuans! 1y
COJIHEYHBIX OaTapen.
4. JIekapcTBa Ha OCHOBE
PacCTUTEIbHBIX
npenapaToB
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