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1 O0mas xapakTepucTUKa pado4yel NPOrpaMmbl
1.1 MecTo TUCHUIIMHBI B CTPYKTYpPe OCHOBHOI TpodeccHuoHATbHOIMI
o0pa3oBaTeJIbHOI POrPaMMBbI

O6meobpazoBarensHas aucuuruinHa bJ[.04 Xumus u3ydaercs Ha 0a30BOM

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

1.2. lean u miiaHupyemblie pe3yJibTaThl 0CBOCHUS JUCITUIIIMHBI

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 CUTYalIUSIX, OTBETCTBEHHOTO TOBEACHUS B IPUPOTHOM cpefe.

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 HEOPTraHUYECKUX U OPTraHUYECKUX
BEIIIECTB, YPABHEHUW XUMUYECKUX pEaKUUi, OOBICHATH HUX CMBICI,
UHTEPIIPETUPOBATH PE3YIbTAThl XUMUUYECKUX SKCIIEPUMEHTOB;

chopMHUpOBaThH HaBBIKU POBEACHUS MIPOCTENIINX XUMHYECKUX
HKCIIEPUMEHTAJILHBIX HCCIEAOBAHUM C COOJIIOJICHHEM MPaBHJI 0€30MaCcHOTrO
oOpalleHus C BEIIeCTBaMU U JIa0OPaTOPHBIM 000PYI0BAHUEM;

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

chopMupoBaTh YMEHHSI MPOTHO3UPOBATH MOCJEICTBUS CBOCHU NESITEIHHOCTH U
XUMHUUYECKUX TMPUPOHBIX, OBITOBBIX U MPOU3BOJACTBEHHBIX MTPOIIECCOB;
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 | [ImaHupyemMble pe3yiapTaTbl OCBOEHUS TACIUILUINHBI

HaMEHOBAHUE

bopMUpyEMBIX O6mue JucuurnmnHapHbie

KOMITETCHIINN

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

BriOupatb - TOTOBHOCTh K TPY/ly, OCO3HAHHUE LIECHHOCTH | BKJIFOYAET: OCHOBOIIOJATalolMe TMOHITUS  (XUMUYECKHUH

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

peIICHUsT  3aJad | - TOTOBHOCTh K AaKTHUBHOW JEATCIBHOCTH | 0-3JCKTpOHHBIC OpOWMTa M  aTOMOB, HMOH, MOJICKYyJa,

po(eCcCUOHANIBH | TEXHOJIOTHYECKON u COI[MAJIbHOM | BAJICHTHOCTb, ANEKTPOOTPULIATENBHOCT, CTEIICHb

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  pa3IuyHbiM  cdepam | a30TCoAepKallue COSAUHEHUSI, OWOJIOTUYECKH AaKTHUBHBIC

npo(hecCUOHANIBHON e TeIbHOCTH,
OgBiaseHue yHUBEPCAJIbHBIMH YU4eOHBIMU
NMO3HABATEIbLHBIMH J1eHCTBUSMMU:

a) 0a3oBbIe JIOTHYECKHUE IeHCTBUA:

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

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

- ONPENENATh 1ENIH AeSITENbHOCTH, 3a1aBaTh

BelecTBa (yriaeBojbl, KUPbI, OEIKU), MOHOMEp, MOJIUMED,
CTPYKTYpPHO€ 3BEHO, BBICOKOMOJICKYJISIPHBIE COCIMHEHUS,
KpUCTAJUTMYECKasl PEIIeTKA, THUIbl XUMHUYECKUX peakiui
(OKHCITUTENbHO-BOCCTAHOBUTEBHEIE, 9K30-U
SHJOTEPMUYECKHUE, pPEaKIMM HOHHOTO OOMEHa), pacTBOp,
AIEKTPOJIUTHI, HEDJIEKTPOJIUTHI, AIEKTPOTUTHYECKAS
JIACCOLMAIINS, OKHUCJIHUTENbh, BOCCTAHOBUTEIb, CKOPOCTh
XUMUYECKON peaKiuu, XUMUYECKOE PAaBHOBECUE), TEOPUH U
3aKOHBI (TE€OPUSI XHWMHUYECKOTO CTPOCHHUSI OPraHUYECKHUX
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  COOTBETCTBHE  PE3yJIbTATOB
LEeJsM, OILICHUBAaTh PUCKUA TMOCIEICTBUI
JIeSITCIIbHOCTH;

- pa3BUBATh KPEATHUBHOE MBIILICHUE TPHU
pelIeHUH )KU3HEHHBIX TTPo0JIeM

0) 0a3oBbIE HCCJIe0BATEIbCKUE
nefCcTBUA:

- BJIAJIETh HaBBIKAMU
HCCJIE0BATEIbCKON 51
JEeSITEIbHOCTH,  HaBBIKAMM
npo0em;

- BBISIBJISITh MPUYMHHO-CJICJICTBEHHBIE CBSA3U
M aKTyaJlu3upoBaTh 3ajJauy, BbIJBUTATh
TUTIOTE3Y ee pelieHus, HaXOJUTh
apryMeHTBl JUIsl  J10Ka3aTelIbCTBA CBOUX
YTBEPXKICHUM, 3aJaBaTh IMapaMeTpbl U
KPUTEPUU PEIICHUS;

-  aHAJIM3HUPOBATHh TOJIyYEHHBIE B XOJ€
pelIeHus 3a7a4u pe3ysibTaThl, KPUTHUCCKU

y4eOHO-
MIPOECKTHOMN
pazpenieHus

OIICHUBATH 170'¢ JIOCTOBEPHOCTD,
MPOTHO3UPOBaTh M3MEHEHHWE 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 HCOPTaHNYCCKHUX 141
OpPraHUYCCKHUX BCIHICCTB B 6I>ITy u HpaKTH‘ICCKOﬁ
JACATCIBHOCTH YCJIOBCKA,

- YMCTb BBIABJIATL XapPaKTCPHBIC IIPU3HAKW W B3aMMOCBA3b
HN3Y4YCHHBIX HOHHTHﬁ, IMPUMCHATD COOTBCTCTBYIOIIIHC
IIOHATHUA Ipu OIIMCaHUH CTPOCHUA 151 CBOMCTB
HCOPIraHN4YCCKUX n OpPraHU4YCCKHX BCIICCTB u ux
npeBpameHHﬁ; BBISBIISITH B3aMMOCBSI3b XMMHUUYECKUX 3HAHUM

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

COCIMHCHUN MEXIYHAPOJHOTO COK3a TEOPETUUYECKOU U
NPUKIIAHON XHUMHUHW U TPUBUAIBHBIC HA3BAHUS BAXKHEUIIIMX
BEIIeCTB  (OTWJICH,  alleTWICH,  IJMICpWH,  (eHou,
dbopmanpaerua, YKCycHasi KHCJIOTa, TJIMIIUH, yrapHBIA Ta3,
YIJIEKUCIIBIM Ta3, aMMHakK, TalleHas W3BECTh, HETallCHas
U3BECTh, MUTHhEBAS COJA M JIPYTHUX), COCTABIATH (HOPMYIIbI
HEOPraHMYECKUX M OPraHUYE€CKHX BEIIECTB, YpPaBHECHUS
XUMUUYECKUX peakIuid, OObSICHATh UX CMBICI; MOJATBEPKIAThH

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

- YMETb YCTAaHaBJIMBAaThb IPUHAMICKHOCTD HU3YUYEHHBIX

HCOPraHNYCCKHUX U OPraHN4YCCKHUX BCIICCTB K OIIPCACICHHBIM
KjacCaM ¢ TIpyHiam COGI[I/IHGHI/II\/'I, XapaKTCPHU30BATh HX




NO3HABATEJIbHYIO U MPAKTUUYECKY0 00JacTu
KU3HEIEATEIIBHOCTH;

- YMETb MHTETPUPOBATh 3HAHUS U3 Pa3HBIX
IpeIMETHBIX 00acTel;

- BBLABUIATh HOBBIE MJCH, Ipeararb
OpPUTMHAJIBHBIC ITOJXO/IBI U PEIICHUS;

- CIOCOOHOCTh UWX HCIOJb30BaHUA B
ITO3HABATEJIbHON U COLMAIIBHON MPAKTUKE

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

- chopmMupoBaTh  TPEIACTABICHHUA: O  XUMHYECKOH
COCTaBIISIIONICH €CTeCTBEHHOHAYYHOW KapTHUHBI MHpa, POJIU
XUMUU B TIO3HAHWH SIBJICHUH TPHUPOABI, B (HOPMUPOBAHHUH
MBIIUICHAS W KYJIbTYPHI JIMYHOCTH, €€ (YHKIIMOHAIHLHOM
IPaMOTHOCTH, HEOOXOAMMOW JUIsl PEHICHUS 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: Macchl, o0beMa (HOpMaJIbHbIE
YCIIOBHSI) Ta30B, KOJUYECTBA BEIIECTBA; HCIOJIb30BATh
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
MPAKTUKX, OCHOBAHHOTO HA  JHAJIOre
KyJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO
CBOET0 MECTA B MOJIUKYJIBTYPHOM MUDPE;

- COBEpPUICHCTBOBAaHHWE  SI3BIKOBOM U

IHEHHOCTH HAYIHOIo

- yMeThb IUTAHMPOBAaTb ©  BBIMOJHATH  XWMHYCCKHM
OKCIIEPUMEHT (TIPEBpPAIICHUS OPTaHUYECKUX BEIISCTB IIPH
HarpeBaHWM, MOJYUCHUE JTHUJICHA W W3YYCHUE €T0 CBOWCTB,
KaueCTBCHHBIC PEAKIIMK Ha ajbJCTHUIIbI, KpaxMaJjl, YKCYCHYIO
KHCIIOTY; JIeHaTypanus OEJIKOB NpPH HArpeBaHWH, IIBETHBIC
peakiuu OEJIKOB; TMPOBOJUTH PEAKIMM HOHHOTO OOMEHa,
OTpENENATh Cpeny BOJHBIX PACTBOPOB, KadyeCTBEHHBIC
peaknuu Ha cynbdar-, KapOboHAT- M XJOPUI-aHUOHBI, Ha
KaTHOH aMMOHMSI, PElIaTh IKCIEPUMEHTAIbHBIC 3aJa4d 10




JUTSL BBITIOJIHEHUS
3a/1a4

npodeccuoHanbx
Ol IeATeNbHOCTH

YUTATEIIbCKON  KYJIBTYphI
B3aUMOJICUCTBUS  MEXKIY
MO3HAHUS MUPA;

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

B) padora ¢ undopmanueii:

- BJIAJICTh HaBbIKAMU MOJTYYEHUS
uHPOpMallMM U3 HUCTOYHUKOB  Pa3HbIX
TUNOB, CAMOCTOSITEJIbHO  OCYIIECTBISThH
MOUCK,  aHalu3, CUCTEeMaTU3alUIl U
UHTEpIpEeTalui0 UHPOPMAIUK PA3THUUYHBIX
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
BU3yaJIN3allNH,

- OLICHUBAThH JOCTOBEPHOCThH, JISTUTUMHOCTD
nH(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
npaBujaMd TEXHUKU O€30MacHOCTH MpU OOpalleHuu C
BEIIECTBAMHU u 1a60paTOPHBIM 000pyI0BaHUEM;
MPEACTABIATh PE3YyJIbTaThl XUMUYECKOTO SKCIEPUMEHTA B
dbopme 3amucu ypaBHEHUN COOTBETCTBYIOIIMX pEAKIHUN U
(bopMyIMpPOBaTh BHIBOJIBI HA OCHOBE ITHX PE3YJIbTATOB;

- YMEThb AaHaJU3UPOBaTh XUMHUYECKYI0 HH(OpMAIHIO,
MOJIy4aeMYyI0 M3 pa3HbIX HCTOYHUKOB (CPEICTB MacCOBOM
uH(popmanuu, cetb IHTEpHET U ApyTHE);

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

- YMETh MPOBOAUTH PACUYEThl MO XUMHUYECKUM (opMysaM U
YPaBHEHUSIM XHUMHUYECKUX PEAKIUl C HUCIOJIb30BaHUEM
GU3MYECKUX BEIMYWH, XapaKTEepPU3YIONIUX 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 ¢ coOsrofieHMeM — TpeOoBaHUM
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 A€iCTBUSIMM:

0) coBMeCTHasi 1esITeJIbHOCTD.

- IOHUMATh U UCIOJIb30BATh MTPEUMYLIECTBA
KOMaHTHOM ¥ UHJIMBUIYaIbHOU PabOTHI;

- IIPUHAMATh e COBMECTHOU
NESATEIIHOCTH, OpraHU30BbIBAThH u
KOOpJIMHUPOBaTh  JEWCTBUS 1O €€

JIOCTHIKCHUIO: COCTABIISITh IJIAH JACHCTBHH,
pacupenensitb pPojad C YYETOM MHEHUH
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, MOJIyYeHUE ITUJICHA U M3yYEHHUE €ro CBOWCTB,
KaueCTBEHHbBIC PEAKIMU Ha ajJbJCTU/IbI, KpaxMal, 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 aMMOHHSI; pellaTh IKCIEPUMEHTAIbHBIC 3aJa4H 10
teMam "Mertamisl" u "Hemeramibl") B COOTBETCTBUH C
IpaBUJIaMHd TEXHHMKH O€30MacHOCTH Mpu OOpalieHuu ¢
BEILECTBAMHU U 1a00paTOPHBIM 000pyI0BaHUEM;
NPEJICTaBISITh PE3YJIbTaThl XUMHUYECKOTO JKCIIEPHUMEHTa B
dbopme 3anucu ypaBHEHUW COOTBETCTBYIOIIMX pEAKIUN U
(dbopMyIMpoBaTh BEIBOJIBI HA OCHOBE STUX PE3yJIbTAaTOB




- OCYHICCTBIIATH ITO3UTUBHOC
CTPATCTUUCCKOC IIOBCIACHHUC B PA3JIIMYHBIX

CUTyallUsIX, TMPOSIBISATH TBOPUYECTBO U
BOOOpaxkeHue, ObITh UHUITUATUBHBIM
OBaanenue YHHMBepCaJIbHbIMH

peryJISTUBHbIMM JeCTBUSIMU:

) IpUHSATHE Ce0sl U APYTHUX JIIO/Ieii:

- IPUHUMATh MOTUBBI U apTyMEHThI JPYTUX
JIONEW  OpU  aHaUM3€  pPE3yJbTaTOB
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 3K0JI0rM4eCKOr0 BOCIMTAHUS
- 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
COCTAaBJISIFOIIEN €CTECTBEHHOHAYYHOW KapTUHBI MHUpPa, POJIH
XUMUU B TIO3HAHUM SIBJICHUI TPUPObI, B (HOPMUPOBAHHUH
MBIIUICHUS W KYJbTYPhl JIMYHOCTH, €€ (YHKIIMOHAJIBHOM
IPAaMOTHOCTH, HEOOXOAMMOW [Jisi pEHIeHUs MPaKTUYECKUX
3a/1a4y ¥ 3KOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
3I0POBBIO ¥ IPUPOJHOM CPEE;

3HAHUSA 00 | - TMJaHUpPOBaHUE U  OCYIIECTBJICHHE | - yMETh coO01aTh IIpaBUJIA DKOJIOTUYECKHU
M3MEHECHUN NEUCTBUN B OKpPYXKaIOIIEH cpejie Ha OCHOBE | 11eJIeCO00pa3HOTO  TOBENIECHHS B OBITY U TPYJIOBOHU
KJINMATa, 3HAHUS [EeJEd  YCTOMYMBOIO  PAa3BUTHSA | ICITEIBHOCTH B ILEJISIX COXPAHEHHUS CBOETO 3/I0POBbS U
MIPUHIUIIBI YEJIOBEUECTBA; OKpYXaUEed NOPUPOJAHON CpEeIbl; YUYWUTHIBATH OMNACHOCTH
OepeKITUBOTO AKTUBHOE HETIPUSITHE JNEUCTBUM, | BOBACUCTBUS HA JKUBBIE OPraHU3Mbl  OIPEIEIICHHBIX
ITPOU3BOJCTBA, MIPUHOCSIIIMX BPEl OKPYKAKOLIEH CpEaE; BEIIECTB, IIOHMMAsi CMBICI MOKAa3areyisl MpeaciabHOU
2 HEeKTUBHO - YMEHUE MIPOTHO3UPOBATH | IOMYCTUMON KOHIECHTPAIMHU
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EeNCTBOBATH B

HC6HaFOHpHHTHBK3 OKOJOTHYCCKUC

Ype3BbIYaiHBIX MOCJICACTBUS PEANPUHUMAECMBIX JICHCTBUH,
CUTYaIUSIX peAoTBpaIlaTh UX;

- pacIIMpEHHE  OIbITa  JeATCIBHOCTH

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 3J0POBBSl  OKPYXKAIOIIUX JIFOJCH,
CTPOMTENLCTBA; HAHOCSIIUX BPEJl OKPY KAIOIIEH cpee; COOJIFOICHUS 3I0POBOTO 00pasza >KU3HHU, HOPM TPaMOTHOTO

- yMEHHE MIPOTHO3UPOBATH | TIOBEJICHUS B OKPYXKAIOIICH MPUPOIHON cpejie; MOHUMaHUe

HeOJIaronpusiTHbIC AKOJIOTHYECKHE | HEOOXOMMOCTH HCIIOJIb30BaHUS JTOCTHKCHUI COBPEMEHHOM

MOCIIEICTBUS IPEAIIPUHUMAEMBIX AEUCTBUN,
MPEIOTBPALLATh UX;

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

OHOJIOTHM M OHOTEXHOJIOTUHA
MIPUPOJIOTIOIB30BAHUS

JJIA PalrOHAJIBHOI'O
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2. CTpyKTypa 1 coaepkanue 001meo0pa3zoBare/ibHOM IMCHUIIMHBI « XHUMUD)

2.1 00beM JUCUUIJIMHBI U BUbI Y4e0HOI1 padoThl

Bua yuye6Hoii padoThI

O0BeM B yacax

O0bem 00pa3oBaTeIbHONM NPOrPaMMBbI IMCHHUILIMHBI 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
OPHUEHTHPOBAHHOE), JIA00PATOPHbIE U MPAKTUYECKHE 3aHATHSA, IPUKJIATHOH
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 ONEKTpOHHAs NPUPOJIa XUMHYECKOM CBSI3U.  OJJIEKTPOOTPULIATENBHOCTh.  Buabl
XMMHYECKOH XUMUYECKOMN CBSA3M (KOBAJICHTHAs, HOHHAS, METAJUIMYECKasi, BOJAOPOJIHAS) U CIIOCOOKI ee
CBA3H oOpa3zoBaHuUs
IIpakTHyeckue 3aHATHSA
IIpakTnueckoe 3ansitue Nel.Pemienue 3agaHuii Ha WCMOJB30BAaHUE XHMUYECKOU
CUMBOJIMKM M Ha3BaHUW COEIMHEHUH II0 HOMEHKJIAType MEXIYHAapOJHOIO COH3a
TEOPETUYECKOW W TPUKIAAHOW XUMUU M TPUBHAIBHBIX HA3BAHMM 11 COCTABJICHMS
XUMUYECKUX (OPMYJ JBYXaTOMHBIX COCIMHEHHUN (OKCHUIOB, CYIb(UIIOB, THIPUIOB U 2
T.I.) U IPYTUX HEOPTAHUUYECKUX COEAMHEHUI OTIEIbHBIX KJIACCOB.
[IpakTueckue 3a1aHusl HA YCTAHOBIICHHUE CBSI3M MEXKY 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

13




TLU.

Menneneena

MenneneeBa. @usnueckui cmoici [lepuoanueckoro 3akona .M. Menneneena.
3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB XUMHYECKUX JIEMEHTOB, 00pa3yeMbIX UMHU
MPOCTHIX U CJI0XKHBIX BEIIECTB B COOTBETCTBUHU C MOJIOKEHUEM XUMHUYECKOTO JIEMEHTA B
[Teproanyeckoit cucreme. MUpOBO33peHUYECKOE U HaydyHOE 3HaueHue llepuoanueckoro
3akoHa JI.11. Menaeneesa. [Ipornossl JI.11. MenaeneeBa. OTKpbITHE HOBBIX XUMHYECKHUX
DJIEMEHTOB.

Pemienre npakTUKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3a/IaHUN HA XapaKTEPU3ALIUIO
XUMHYECKHX PJIEMEHTOB «MeTaumndeckue / HeMeTaJNIMISCKUE CBOMCTBA,
AIEKTPOOTPULIATETHHOCTh XUMUUECKHUX 3JIEMEHTOB B COOTBETCTBUU C UX 3JIEKTPOHHBIM
CTPOEHUEM U TIOJI0KEHUEM B MEPUOJAUYECKON CUCTEME XUMUYECKUX dneMeHToB [1. 1.
MenneineeBay

Pa3pen 2. Xumnu

eCKHe peaKnuu

Tema 2.1. Tumnel

OcHoBHOE€ CoacpKxaHue

I

XUMHUYCCKHUX

Teopernueckoe o0yueHune

peaKunit

Knaccudukaiys v THIIBI XUMHYECKUX PEAKIMKN C y4aCTHEM HEOPTraHMUECKUX BEISCTB.
CocrapneHue ypaBHEHUN peaKIuii COSUHEHUs, pa3JI0KCHHS, 3aMEeIIeHHs, OOMEHa, B T.4.
pEaKLMil TOPEHUS, OKUCIIEHUSI-BOCCTAHOBIICHMUSL.

YpaBHEHUST OKUCIIEHUSI-BOCCTAaHOBIICHUS. CTeneHb okucieHus. OKUCIUTENb U
BOCCTaHOBUTENL. COCTABIICHUE U YPABHUBAHUE OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peakuii METOJIOM 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 XMMHUU M PACUEThl MO YPABHEHUSIM XUMHUUYECKHX pPEaKIIUH.
Monb Kak equHUIA KOJIMYecTBa BemecTBa. MoisipHas Macca. 3aKOHbI COXPAHEHUST MACCHI
U SHepruu. 3akoH ABoraapo. MossipHbIil 00beM razoB. OTHOCUTEIbHAS TUIOTHOCTD a30B.
Pacuersl Mo ypaBHEHHMSIM XUMHUYECKHX PEaKIMi C HCIOJIb30BAaHMEM MAacChl, 00bheMa

(HOpMaJbHBIE YCIOBHSI) ra30B, KOJUYECTBA 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 IIEKTPOIUTHYECKON qucconuanuu. MoHbl. DIeKTpOIUTHI, HEAJIEKTPOIUTHI. 5
Peakruu nonnoro oomena. CoctaBieHHe peakiinii HOHHOTO OOMEHa IMyTeM COCTaBJICHUS
UX TIOJHBIX W COKpPAIICHHBIX HWOHHBIX YypaBHEHUU. KHCIOTHO-OCHOBHBIE pPEAKIIHUH.
3afaHusl Ha COCTABJICHUE MOHHBIX PEAKIUi
JlabopaTopHble 3aHATHSA 2
JlabopaTopHasi padora Nel “Tunbl XuMHUYECKUX pEAKIUAN .
HccnenoBanre TUIOB (TI0 COCTaBY M KOJIMYECTBY UCXOJIHBIX U 00OPa3yIOIIUXCS BEIIECTB)
Y IPU3HAKOB XMMUYECKUX peakuuil. [IpoBenenne peakunii HOHHOro oOMeHa,
onpeJiesIeHHe CpeJibl BOAHBIX PACTBOPOB. 3a/IaHUsI HA COCTABJICHHE MOHHBIX PEaKIUi
Pa3znea 3. CrtpoeHue ¥ CBOMCTBA HEOPIrAaHUYECKHUX BelIEeCTB 18
Tema 3.1. OcHoBHoOeE coaep:xaHue OK 01.
Knaccudukanus, | Teopernueckoe o0y4denue 6 OK 02.
HOMCHRJIATYPA M |TTpermer HeopraHnveckoi xumun. Kiraccudukaiiist HeopraHHdeckux Bemiects. [IpocThie
CTPOCHUC Y CIIoXHbIe BeniecTBa. OCHOBHBIE KJIACCHI CJI0KHBIX BEIIECTB (OKCUbI, THAPOKCHU/IBI,
HEOPraHWYECKUX |KUCIIOTHI, COJIN). B3auMOCBSI3b HEOPraHUYECKUX BEIIECTB. ATperaTHbIe COCTOSIHUS
BELIECTB BELIECTBA. 2
Kpucrannuueckue u aMmopdHbie BelecTBa. THIBI KPUCTATUTMYECKUX PEIIETOK (aTOMHAas,
MOJIEKYJISIpHAs, MOHHAsI, METa/InUecKas). 3aBUCUMOCTh (PU3UYECKUX CBOMCTB BEIIECTBA
OT THUMAa KPUCTAJIMYECKON PEIIETKHU. 3aBUCUMOCTh XUMHUECKON aKTUBHOCTH BEIIIECTB OT
BHJIa XUMHYECKOM CBSI3U U TUIA KPUCTAJUTMYECKON perieTku. [Ipuunnbsl MHOr0OOpasus
BEIIIECTB
IIpakTu4yeckue 3aHATHS 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
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HOMEHKJIaType.

IIpakTuyeckoe 3ansitue Ne 5.PernieHue MpakTHUECKUX 3aaHUM MO KiaccUUKAIUH,
HOMEHKJIAType U XUMUYECKUM (POpMYJIaM HEOPTaHMUECKUX BEIIECTB PA3JIMUHBIX KIACCOB
(yrapHblii ra3, YIJIGKMCIIBIA Ta3, aMMHaK, TallleHas W3BECTh, HEralieHas W3BECTb,
NUTHEBAsI COJla M JPYruX): Ha3blBaTh U COCTAaBIATH (HOPMYJIbI XUMHUYECKHUX BEIIECTB,
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-
XUMHYECKHEC
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 MeTaisioB: BUABI KOPPO3WH, CHOCOOBI 3alUThI
METAJUIOB OT KOPPO3UHU

Hemeramnbl. O0mme ¢u3nyeckue W XUMHUYECKHE CBOWCTBA HEMETAJUIOB. THITMYHBIC
cBoiictBa HemetaioB [V— VII rpynn. Knaccudukanus u HOMEHKIaTypa COEIMHEHHM
HeMeTauioB. KpyroBopoThl OMOTr€HHBIX AJIEMEHTOB 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

IIpakTn4eckune 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 aM(POTEPHBIX THAPOKCUIOB; HEOPTAaHUUECKHUX COJIEH, XapaKTePU3YIOLIUX UX
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‘{CCKOﬁ JCATCIBbHOCTH YCJIOBCKA

Tema 3.3.
Nnentudukarus
HEOPTaHUYECKHUX
BEIIICCTB

OcHoOBHOE coaepxaHue

JlaGopaTopHble 3aHATUA

JlabopatopHnasi pa6ora Ne2 «nentudukanns HEOPraHMUECKUX BEIIECTBY.

Pemienne SKCHEepUMEHTAIBHBIX 3a/lad 10 XHWMHUYECKHMM 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 peakiuud Ha cyibdart-,
KapOOHAT- U XJIOPUJ-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 OPraHUYECKON XUMHUHM Kak Hayku. [Ipenmer oprannyeckon
XUMHH. MECTO U 3HaYEHNE OPTAHUYECKON XMMHUH B CUCTEME €CTECTBEHHBIX HAYK.
XHUMHUYECKOE CTPOCHHE KaK MOPSANOK COEAVUHEHUS aTOMOB B MOJIEKYJE COIVIACHO MX
BAJICHTHOCTH. OCHOBHBIE TMOJOKEHUS TEOPUH XUMHUUYECKOTO CTPOCHHUS OpPraHWYECKHUX
coenunenui  A.M. bytinepoBa. VYTIJEpOIHBIM CKEIET OPraHUYECKOW MOJIEKYJIBI.
3aBUCHUMOCTb CBOWMCTB BELIECTB OT XUMHYECKOTO CTPOEHUs MOJeKyl. M3omepus u
HU30MEDBL.
[lonstue o ¢yHkuuoHansHOM rpymnme. Pagukan. IlpuHuumne
OpPraHWYeCKUX  COEAMHEHMU. MexIyHaponHas  HOMEHKIATypa W IPUHLUIIBI
HOMEHKJIATypbl ~ OpraHumdeckux coenuHeHuil. [lonstue 00  a3oTcoaepskamiux
COEMHEHMSIX, OMOJIOTHYECKH aKTUBHBIX BeILIECTBaxX (yrieBojax, >kKhpax, Oenkax u 1p.),

BBICOKOMOJIEKYJISIPHBIX COETMHEHUAX (MOHOMED, MOJUMEP, CTPYKTYPHOE 3BEHO)

KJIacCU(DUKALINU

IIpakTHyeckue 3aHATHSHA

IIpakTnuyeckoe 3ansaTue Ne 8 HomenknaTtypa opraHM4eCKuMX COENMHEHUN OTIEIbHBIX

OK OI.
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KJIAaCCOB (HACHIIICHHbIE, HEHACHIIIEHHbIE W apOMATUYECKHE YIJIEBOJIOPOJIbI, CIIHPTHI,
(dbeHoubl, albJeru/ibl, KETOHbI, KapOOHOBBIE KHUCIOTHI U Jp.) CocTaBieHHE MOIHBIX U
COKpAILIEHHBIX CTPYKTYPHBIX (OpMYJT OpraHMYECKUX BEIIECTB OTICIbHBIX KJIACCOB,
UCIIOJIb3Ysl UX Ha3BaHMS O CHUCTEMATHYECKOW W TPUBHAIBHOW HOMEHKJAType (STUJIEH,
alleTUJICH, TIIMLIEPHH, PEHOI, (OpMaIbACTHI, YKCYCHASI KUCJIOTA, TJIUIUH).
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-XUMUYECKUE CBOMCTBA OPraHUYECKUX COCAUMHEHUN OTAEIBHBIX KJIACCOB
(0cOOEHHOCTH KJIACCH(PUKALIMM U HOMEHKJIATYPbl BHYTPH KJIacCa; TOMOJIOTUYECKHUM Pl U
oOmiast gopmyna; uzoMmepusi; GU3MUYECKUE CBOMCTBA;, XMMHUYECKHE CBOMCTBA; CIOCOOBI
MOJIYYeHUS):

— IpEeJeNbHbIE YIIIEBOAOPObI (AIKaHbl M IUKJIOAJIKaHbl). ['opeHne MeTaHa Kak OJMH U3
OCHOBHBIX HMCTOYHHMKOB Te€IJla B MPOMBIINUIEHHOCTH M ObITy. CBONCTBa HpPUPOIHBIX
YIJIEBOIOPOIOB, HAX0XKAECHUE B IPUPOAE U IPUMEHECHHUE AJIKAHOB;

— HemnpenaenbHble (AJKeHbl, alKWHbI M aJKAJWEHbl) U apOMATUYECKHUE YTIEBOIOPOJBI.
['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
STWJICHTJIMKOMS, TuuepuHa, ¢enona. [Ipumenenune Qopmanpiaeruna, ameraibAeruia,
YKCYCHOM KHCJIOTHI. MbIjla KaK COJIM BBICIIMX KapOOHOBBIX KHCIOT. MOMOIIHME CBOWCTBA
MbLIa

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

I'eHeTnyecKas CBA3b MEXAY KJIACCAMU OPTaHUYECKUX COCIMHEHUN

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

IpakTnueckoe 3anaTe Ne 10 CBoiicTBa OPraHMYECKUX COCAUHEHUM OTICIBHBIX
KJIaCCOB (TpUBHAJbHAA M MEXKAYHApOJHAs HOMEHKJIATypa, XHWMHUYECKHE CBOWCTBA,
CIIOCOOBI TMOyUYEHHUS): TMPEAeTbHbIC (aTKaHbI M ITUKIOAIKAHBI), HETIPEACIbHBIC (ATKEHBI,
QIKUHBl W aQJKaJUCHbl) U apPOMATUYECKHE YTIEBOJIOPOJbI, CHUPTHI U (EHOJbI,
KapOOHOBBIC KHUCJIOTHI W A(UPHI, aTbACTHUAB W KETOHBI, aMHHBl W AMHUHOKHCIIOTHI,
BBICOKOMOJICKYJISIPHBIE COCAMHEHUA. 3aJaHusl Ha COCTABJICHUE YPaBHEHUN XMMHYECKHUX
peaKLUMi ¢ y4aCTUEM OPTaHUYECKUX BEIIECTB HA OCHOBAHUU X COCTABA U CTPOCHUS
IIpakTuyeckoe 3anaTue Ne 11 CocraBieHue cxeM peakuuii (B TOM YHCIE TI0
MPEIJIOKEHHBIM 1I€TI0YKaM TMPEBpaIEHUH), XapaKTepU3YIOIMUX XUMUYECKHUE CBOWMCTBA
OpPraHMYECKUX COCIMHEHUM OTJEIbHBIX KIJIACCOB, CIIOCOOBI UX MOJYYCHHUS U HAa3BaHUE
OpPraHUYECKUX COCAMHEHUW MO0 TPUBHAIBHOM WA MEXIYHAPOAHOM CHCTEMATUYECKON
HOMEHKJIATYpE.

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

IpakTnueckoe 3anaTue Ne 13“[IpeBpaiieHns opraHnYECKUX BEMIECTB MPH
HarpeBaHuu'. [lonydeHue 3THiIeHa M U3yYEHUE €ro CBOMCTB. MoaenupoBaHue 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 muilyM B opraHudMe. buonorndeckue (QpyHKuUU
oenkoB. buonormyeckue ¢yHKIMU KUPOB. Ponb opraHnueckoil XMMHH B PEIICHUU
po0JIeM MHIIEeBOI 6€301aCHOCTH

Ponb oprannueckoil XMMUM B PEHIEHUHM MPOOJIEM SHEPreTHUYECKOW Oe30MacHOCTH, B
Pa3BUTHUM MEIULHHBI, CO3JaHUM HOBBIX MATEPHAIOB, HOBBIX HMCTOYHHKOB JHEPIUU
(asIbTepHATUBHBIE UCTOUYHUKH 3HEprun). ONacHOCTh BO3CHCTBUS HA KUBbIE OPTraHU3MbI
OpraHMYeCKUX BEIIECTB OTJEIbHBIX KJIaccOB (YrJIeBOAOPOJIbI, CHUPTHI, (PEHOJIBI,

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, Kpaxmajia, YKCYCHOM KHCIJIOTHI, OCJIKOB W T.I.) C HCIIOJIb30BaHUEM HX
(U3UKO-XUMUUYECKUX CBOMCTB M XapaKTEPHBIX KAYECTBEHHBIX peakiui. JleHaTyparus
Oenka mpu HarpeBaHuu. lIBeTHbie peakiuu OeiakoB. BO3HHKHOBEHHE aHAIUTHUYECKOTO
CUTHaJa C TOYKW 3PEHUS] XUMHUUYECKUX IMPOIECCOB IMPU MPOTEKAHWU KAueCTBEHHOMU
peaKInu, TMO3BOJISIONIEH HASHTH(UIIUPOBATH MPEIJI0KEHHBIE OpraHUYeCKHEe BEIeCTBA

Pa3nea S.

Kunerndyeckue u TepMOIUHAMUYECKHE 3AKOHOMEPHOCTH MPOTEKAHUS XHUMHUYECKHUX
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 PEarupyroluMx BEIIECTB, TEMIIEPATypbl M  IUIOLIAIU

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

HAOTEpMUYECKUEe, peakiuu. OOpaTUMOCTh peakiuil. XUMHYECKOe pPaBHOBECHUE M €Tro

CMEIIEHUE IM0J JEHCTBUEM pA3JIUYHbIX (PAKTOPOB (KOHIIEHTpALMS PEareHTOB WU

IPOAYKTOB pPEAKUWH, AABICHUE, TEMIEparypa) UIsl CO3JaHMSI ONTHUMAJIBHBIX YCIOBHIA

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

IIpakTu4yeckue 3aHATHS
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IIpakTuyeckoe 3ansaTue Ne 15.
Penienne npakTUKO-OPUEHTUPOBAHHBIX 3aJaHMM Ha aHaIu3 (PAaKTOPOB, BIUSIOMIUX Ha

OK 02.

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

1[EJI€CO00Pa3HOr0 TMOBEACHHS B OBITY M TPYAOBOW JEATEIBLHOCTH B IEJISX COXPAHEHUS

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 PABHOBECUS
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. MaccoBas J0Js8 pacTBOPEHHOro BemecTBa. (CMbIC

noKasarelsid MPEeAeiabHO JTONMYCTUMOW KOHIIEHTPAllMM U €ro HUCIHOJIb30BAaHUE B OLIEHKE

HKOJIOTUYECKOI 0€30M1acCHOCTH.

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

B LEJSAX COXPAHEHMSI CBOETO 3J0POBbA U OKPY’KAIOIIEH MPUPOJHON Cpelbl; ONACHOCTb

BO3JICHCTBHSI HA KUBbIE OPTraHU3MbI ONPEJICTICHHBIX BEIIECTB.

IIpakTHYyecKkHe 3aHATHSH

IIpakTnueckoe 3ansitue Ne 17.PemieHue NpakTUKO-OPUEHTUPOBAHHBIX PACUETHBIX

3aJJaHUil Ha PacTBOPbI, UCIOJIb3yEMbIE B OBITOBOW M MPOU3BOJCTBEHHOU HESATENbHOCTU 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 [IpuroroBieHne pacTBOPOB 3aJaHHON (MaccoBOM, %) KOHLEHTpaluu (C MNPaKTHUKO- 2

OpPUEHTUPOBAHHBIMH BOIIPOCAMM) U ONIPENICTICHUE CPEeJIbl BOJHBIX 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€ATEJILHOCTH Y€JI0BEKA 6 OK 0l1.
7.1. Xumns B OcHoOBHoOE coaep:xaHue OK 02.
OBITY 1 Teopernueckoe o0yueHue 2 OK 04.
Hlu)omBOHCTBeHH Hogeiimue 1OCTHKEHNST XUMAYECKON HAYKU U XUMUYECKOW TEXHOJIOTUHU. Pop Xumuu 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)

IlpakTnyeckue 3aHATHS 4

IIpakTnueckoe 3anaTue Ne 19. [louck u aHanu3 KEMCOB O MPUMEHEHUU XHUMHUYECKHX

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

BAKHEHIINE CTPOUTEIIbHBIE MaTEPHaIIbl, KPACKU U KEpAMUKA.

IpakTnueckoe 3ansiTue Ne 20 3amura: [IpeacraBienne pe3yabTaToB PEMICHUsT 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 MUHUMAJIBHOMY MAaTCPHAIBHO-TEXHUICCKOMY o0ecreYeHnIo

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

O6GopynoBanne yueOHOro kabuHera (HArJIsAHbIE TOCO0OMSI): HAOOPHI
IaPOCTEPIKHEBBIX MOJEIEH MOJIEKYJ, MOJIENIA KPUCTAIUNIMYECKUX PELIETOK,
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,
MUIETKU-KaNeIbHUIbI, TEPMOMETPBI, MUKPOCKOI, JYIIbl, IPEIMETHbIE U MOKPOBHbIE
CTEKJIa, MUIAHIIETHI I KaleJlbHbIX peakluil, (uiabTpoBaibHas Oymara, IpOMBIBAJIKH,
CTEKJIIHHbIE TPOOUPKU, PE3UHOBbIE MNPOOKH, (OHAPUKK, HAOOpP PEAKTUBOB,
CTEKJIIHHBIE MAJIOUYKH, IITATUBBI JJIs MNPOOMPOK; MEpPHBIE UMIMHIPHI, BOPOHKHU
CTEKJISTHHBIE, BOPOHKHU JenuTenbHbie muuHApudeckue (50-100 wmut), cTynmku c
nectukoM, (ap@opoBbie YalllKu, MUHIETH, GUIBTPHl OyMakHble, BaTa, Mapiid,
YacOBbI€ CTEKJIA, SJIEKTPOIIUTKH, JIaOOpaTOpHbIE IITATUBBI, CIHUPTOBBIE TOPEIKHU,
CIIUYKHU, MPUOOp U1 MOJY4YEHUsl ra3oB (WM NpoOUpKa C Tra300TBOJAHON TPYOKOi),
JepKaTeNn ISl MPOOUPOK, CKIISIHKH I XpaHEHHsI PEaKTHBOB, pa3/laTOUHBIE JIOTKU;
xumuueckue crakadsl (50, 100 u 200 mu1); mmaTenu; MUHIETHI; TUTCIbHBIC IIHIIIBI,
CEKyHJIOMEDHI (Taiimepsbl), MepHbIe Tpooupku (Ha 10—20 M) u MepHbIe KOJIOHI (25, 50,
100 u 200 M), BoasiHast OaHs (WJIM TEPMOCTAT), CTEKJISHHbBIE MAJIOUYKU; 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), OOpeTKH Al TUTPOBAHMS, 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 | 3JIEKTPOHHBIEC U3TAHUS

1. Audunorenona, U. B. Xumust: yaeOHUK U IPAKTUKYM ISl CPETHETO
npodeccruoHanbHoro oopaszosanus / 1. B. Audunorenona, A. B. ba6kos, B.A.
[TonikoB. — 2-€ u3., ucnp. u aomn. — Mocksa: U3narensctBo IOpaiit, 2022—
291 c.

2. AndunorenoBa, WM. B. Xumus: y4eOHHMK W TPAKTUKYM [UJIi CPEIHETO
npodeccuoHanbHoro  oopaszoBanusi/ WM. B. AndbunorenoBa, A. B. baGkos,

B. A. llonikoB. — 2-e u3A., ucop. u jgorn. — Mocksa : M3narensctBo HOpaidr,
2024. — 291 c. — (IlpodeccuonanpHoe obpazoBanue). — ISBN 978-5-534-
11719-6. — Texkcr : anmekTponHbI // ObOpazoBarenbHas miatdopma FOpaitt

[catit]. — URL.: https://urait.ru/bcode/538526

3. Illlerommxuna, H. A. O6mas xumus: yaeonuk mis CI1O / H. A. [lleronuxuna, JI.
B. Munaesckas. — Cankt-IlerepOypr: Jlanb, 2021 — 164 c.

4. Hukonbckuid, A. b. Xumus: Y4eOHUK U TPaKTUKyM MpodheCcCUOHATIBHOTO
obpazoBanust / A. b. Hukonbckuii, A. B. CyBopoB. — 2-e u3j., nepepad. u Jo1.
— Mocksa: U3parensctBo FOpaiit, 2022 — 507 c.

5. Huxonbckuit, A.b. Xwumus: ydyeOHUK U MNPAKTUKYM JJIi  CPEIHETO
npodeccuonansHoro oopazoBanus / A. b. Hukonbckuii, A. B. CyBopoB. — 2-¢
u3l., nepepad. u gomn. — Mocksa : U3narensctBo FOpaiit, 2024. — 507 c. —
(ITpodeccuonansuoe odbpaszosanue). — ISBN 978-5-534-01209-5. — Tekcr
anekTpoHHbI // OOpasoBarenvHas 1uiargopma FOpaiit [caiir]. — URL:
https://urait.ru/bcode/538279

6. Xumus: yueOHHK AJisl CpeHero npodeccruoHanbHoro oopazosanus / 10. A.
JleGenes, I'. H. daneeB, A. M. T'onybGe, B. H. Illanoman; mox oOuiei
pemakimenr I. H. ®dangeeBa. — 2-¢ wm3a., mepepad. m jgom. — Mocksa:
N3parensctBo HOpaiit, 2022 —431 c.

7. Xumus :  yueOHUK Ui cpeaHero npod)eCcCHOHaIbHOro  oOpa3oBaHMs /
1O. A. JleGenes, I'. H. ®anee, A. M. I'ony6es, B. H. lllamoBan ; mox oOmiei
penakimenr I'. H. daneeBa. — 2-e wu3d., mepepab. u  jgom. — Mocksa :
N3narenbcTBO FOpaiir, 2024. — 431 c. — (ITpodeccrnonanproe
obOpazoBanue). — ISBN 978-5-9916-7723-3. — Tekct : 3JeKTpOHHBIN //
OO6pazoBaTenbHas iargopma Opaiit [caiT]. — URL:
https://urait.ru/bcode/537876

3.2.2. JlonoaHUTEIbHBIC HICTOYHUKHU

1 T'abpuensan, O. C., JIpicoBa, I'. I'. Xumusi: kHura ajis npenojabaTens: y4eo.-
MeToJ1. mocobue. — M. Axkanemust, 2012 - 332 c.

2. Yepnukona H. 0., Memepsikoa E. B. Pemaem 3agaun no xumun
camocTtosTenbHo: yueOHoe nocodue / H. FO. YUepnukoBa, E. B. MemepsikoBa —
Cankr-IletepOypr: Jlans, 2022 — 328 c.

3. PesnukoB B. A. COOpHUK yIpa)KHEHUI U 3a/1a4 TI0 OPTaHUYECKON XUMUH:
yaeOHoe nocooue / B.A. Pe3ankoB — Cankr-Ilerepoypr: Jlans, 2021 — 226 c.
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https://urait.ru/bcode/538526
https://urait.ru/bcode/538279
https://urait.ru/bcode/537876

4 Kanyctuna A. A., Xampuenko WM. T'., JlubanoB B. B. OOmas wu
Heoprannyeckass xumud. [Ipaktuxym / A. A. Kamycruna, U. I'. Xanbuenko, B.B.
JIn6anoB — Cankr-IletepOypr: Jlans, 2020 — 152 c.

3.2.3. UnTepHeT-pecypchl

1.hvsh.ru — XXypuan « XuMus B mKOIE».

2. https://postnauka.ru/themes/chemistry — nexuuu 1Mo XMMHUH Ha caiiTe
[ToctHayka. http://gotourl.ru/4780 (http://elementy.ru/) Hayuno-monyaspHbIii
NPOEKT «DJIEMEHTHI BOoJIbIION HayKW» MaTeMaTHKa, aCTPOHOMHS, HAyKH O JKU3HH,
Hayku o 3emiie). HoBocTM HaykuW, KHHWIH, HAYYHO-TIONMYJISIPHBIC CTaThH, JICKIIWH,
SHITUKJIOTICIH.

3. http://gotourl.ru/4785  (http://www.hij.ru/) Calit HayYHO-ITOIYJISAPHOTO
KypHaya « XHUMHSI B KU3HBY.

4. http://gotourl.ru/7179 (http://chem.dist.mosolymp.ru/)
Cucrema TUCTAaHITMOHHOTO O0YUYCHUS, HAllpaBJICHHAS B IIEPBYIO O4Yepeb Ha
MOJITOTOBKY K OJMMIIMAJaM BCEX YPOBHEH — OT IIKOJBHBIX J0 MEXIyHapOTHOM.
CalTcoIep>KUT OTPOMHOE KOJTMUYECTBO 3ajad, CIPYIITUPOBAHHBIX KaK MO0 TeMaM, TaK U
no oyimmIrazam. [To Bcem OCHOBHBIM pa3jiesiaM XUMUW PUBEIEH TCOPETHUSCKUN
MaTepuai u pa3o0paHbl peIIeHUS THITOBBIX 3a]1ad.

5.http://gotourl.ru/4792  (http://periodictable.ru/) Pycckos3bluHblid  caiT O
CBOMCTBaX XMMHUYECKUX JICMEHTOB.

6.http://gotourl.ru/7180  (https://www.lektorium.tv) Hexommepueckmii Cait
OHJIAalfH-00pa30BaHMs, 00pPA30BATEIBHBIX KYPCOB W BHJICOJEKIUN JUISI IIKOJHLHUKOB,
CTYJCHTOB U yuuTesen.ECTh HECKOJIbKO KypCOB 10 XHMHH.

7.http://www.xumuk.ru CaliT 0 XMUMHH: KJIACCUYECKUE YUYEOHUKHU, CIIPABOYHHKH,

SHIUKJIONCINH, TIOUCK OPTaHMYECKUX W HEOPraHWYEeCKHX pEakKIUi, COCTaBJICHHC
YPaBHEHUM PEAKLIN.

8.http://orgchemlab.com/ CaiiT, mNOCBAIMIEHHBI TPAKTUYECKON padoTre B
nabopaTopuu
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4. KoHTpPOJIb M OLIEHKA Pe3yJIbTATOB OCBOEHHsS 0011e00pa3oBaTeIbLHOM
AUCUMUILTHHBI

KoHTpoib u olleHKa pe3ysbTaToB 00yUYEHHUS OCYIIECTBISICTCS MPEToaBaTesieM
B TIpOIlECC€ TPOBEACHHUS TPAKTHYECKUX 3aHATAH MW JIaOOpaTOpHBIX padoT,
TECTUPOBAHMS, a TAKXKE BBIIOJTHEHUS OOYYalOIMMUCA WHIWBHUAYaJbHBIX 3aJaHuM,
MIPOCKTOB, HCCIIeNOBaHUN. Pe3ynpTaThl OOydeHHs OMPENENSIIOT, YTO O0ydJaromuecs
JOJDKHBl  3HATh, I[OHUMAaTh M JEMOHCTPUPOBATH IO 3aBEPIICHUM HW3YYCHHS
JCLUTUIAHBI.

Jns dopMupoBaHuUs, KOHTPOJISI W OLICHKU PE3yJIhbTaTOB OCBOCHHUS Y4ueOHOM
JUCHUIUIMHBI UCIIONB3YETCS CHUCTEMa OIEHOYHBIX MEPONPHATUH, MPEeICTABISIONMA
c000M KOMILJIEKC YUCOHBIX MEPOIPHUATHM, COTIAaCOBAHHBIX C pe3yJbTaTaMu O0YyUYEHHUSI
u chopmymupoBanHbix ¢ ydetom DPI'OC COO (mpeameTHbIE pPe3yiabTaThl 110

mucuumuinae) u GI'OC CIIO0.
OK/II THIIBI OLIEHOYHBIX
Ne Monyas/Pazngen/Tema | Pe3yabTar 00yueHust .
K MepPONpPUATHI
| | OcHoBHOE conep:kaHHe
1 DopMyJIUPOBATH
Pazngen 1. OcHoBBI PMYTHEP
0a30Bble MOHATHSA U
CTPOeHNsI BellecTBa
3aKOHbI XUMMHU
1.1 DK 01. |Ctpoenue aToMOB CocrtaBnsTh 1. Tect «Ctpoenue

XUMHUYECKUX JJIEMEHTOB
Y [IPUPOJA XUMHUYECKOU
CBSI3U

XUMHUYECKUEe (HOPMYIIbI
COCIMHECHUH B
COOTBETCTBHUH CO
CTCTICHBIO OKHUCIICHUS
XUMUYICCKUAX
AIIEMEHTOB, UCXOIS U3
BaJICHTHOCTH H

aTOMOB XMMHUYECKUX
3JIEMEHTOB U MPUPO/Ia
XUMHUYECKOM CBSI3HN).

2. 3amaun Ha cOCTaBJIEHUE
XUMUYECKUX (GOpMyJT
JIBYXaTOMHBIX
cOoeIMHEHU (OKCHUJIOB,

ANEKTPOOTPULIATENBHOC |CYIb(UIO0B, TUIPUIOB U
TH T.IL.).
3. 3agaHus Ha
HCIIOJIb30BAHHE

XAMHUYECKOW CUMBOJIUKHA U
HAa3BaHUW COCAUHEHUN 110
HOMEHKJIAType
MEXIYHApOIHOI0 CO03a
TEOPETUYECKOUN U
MIPUKJIAHON XUMUU U
TPUBUAJIBHBIX HA3BaHUM
JIJIS1 COCTaBJICHMS
XUMHYECKUX (GOpMyJT
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OK/II

Monayas/Pa3znen/Tema

Pe3yabTar 00yuenus

Tunol OleHOYHBIX
MepONPUATHH

JIBYXaTOMHBIX
COEIMHEHUM (OKCHUIOB,
Cynb()HI0B, TUAPUIOB
T.I.) U IPYTUX
HEOPTaHUYECKHUX
COEIMHEHUN OTIEIIbHBIX
KJIACCOB

1.2

DK 01.
DK 02.

[Tepnoanyeckuii 3aK0H
u Tabauma ..
MenneneeBa

XapakTepu3oBaThb
XUMHYECKHUE DIICMEHTHI
B COOTBETCTBHH C UX
MOJIO’KECHHEM B
MEPUOIUYECKON
CUCTEME XUMHUYECKHUX
anemenToB [[.W.
MenneneeBa

1. Tect «Merammaeckue /
HEMETAJUINUCCKHC
CBOMCTBA,
ANEKTPOOTPULIATETHLHOCTh
1 CPOJICTBO K BJIEKTPOHY
XHMHUYECKHX IJICMCHTOB B
COOTBETCTBHE C UX
3JIEKTPOHHBIM CTPOCHHUEM
Y MOJIOKCHHUEM B
MEPUOIUYECKON CUCTEME
XHMHUYECKHX DJICMEHTOB
J.1. MenneneeBay.

2. IIpakTrueckue 3a1aHus
Ha YCTAHOBJICHUE CBS3U
MEX]ly CTPOCHHEM aTOMOB
XAMUYECKHX DJIEMEHTOB U
MEePUOIUIECKUM
W3MEHECHUEM CBOMCTB
XHMHUYECKHX DJIEMEHTOB U
WX COCAUHECHUH B
COOTBETCTBHH C
MOJIOKECHUEM
ITepuoanyeckoit cucreme.
3. IIpakTuko-
OPUEHTUPOBAHHBIE
TEOPETUYECKUE 3aJIaHUs
Ha XapaKTepu3aIuio
XUMUYECKHX JJICMCHTOB:
«Metanmuueckue /
HEMETaJUTNUCCKHC
CBOMCTBA,
AJIEKTPOOTPULIATEIILHOCTh
U CPOJICTBO K AJIEKTPOHY
XHMHYECKHX IJICMEHTOB B

27




OK/II

Monayas/Pa3znen/Tema

Pe3yabTar 00yuenus

Tunol OleHOYHBIX
MepONPUATHH

COOTBETCTBHE C UX
AJIEKTPOHHBIM CTPOCHUEM
Y TIOJIO)KEHUEM B
IIEPUOJNYECKON CHCTEME
XUMHUYECKUX JIEMEHTOB
J.1. MenneneeBa»

Pa3gea 2.
XuMu4eckue peakuuu

Xapakrepu3oBaTh
THIBI XUMUYECKHX
peakuuii

KonrpoabHas padora
«CTpoeHue BelecTsa u
XHMHYECKHE peaKIum»

2.1

DK 01.
DK 04.

Tunel XUMHYECKUX
peaKumit

CocTaBnsaTh peakuuu
COCTMHEHUS,
pazyioxkeHust, 0OMEeHa,
3aMeleHus,
OKHCIIUTEIIbHO-
BOCCTAaHOBHUTEJIbHBIC
peaKIuu

1. 3agauu Ha cocTaBliCeHHE
YPAaBHEHUM pEaKIUi:

— COEJIMHEHUSI,
3aMeIIeHUs, PA3NIOKEHMUSI,
oOMeHa;

— OKHUCJIUTENIbHO-
BOCCTaHOBUTEIBHBIX
peakuuii ¢
HCIIOJIb30BAaHUEM METO/a
AJIEKTPOHHOTO OajaHca.

2. 3apa4M Ha pacyer
MaccChl BEIIECTBA WU
00bEMa

ra3oB 110 U3BECTHOMY
KOJINYECTBY BEIIIECTBA,
Macce Wik 00bEMY OJHOTO
U3 YYaCTBYIOIIHX B
pEaKIMK BEIIECTB;
pacyEThl

Macchl (00bEMa,
KOJINYECTBA BEILIECTBA)
MPOJIYKTOB PEAKIIUU, €CITH
OJIHO U3 BEIIECTB UMEET
MIPUMECH

2.2

DIIEKTPOIUTHYECKAS
JTACCOIIMAIUS U MOHHBIN
oOmMmeH

CocTaBnsATh ypaBHEHUS
XUMUYECKUX PEeaKIuu
MOHHOTO OOMEHa C
y4acTHeM
HEOPTaHUYECKUX
BEILIECTB

1. 3amanus Ha
COCTAaBJICHUE
MOJICKYJISIPHBIX U HOHHBIX
pPEaKLHM C y4acTueM
KHUCJIOT, OCHOBAaHUM U
COJIEH, YCTAHOBJICHUE
W3MEHEHUS KUCIIOTHOCTH
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OK/II

Monayas/Pa3znen/Tema

Pe3yabTar 00yuenus

Tunol OleHOYHBIX
MepONPUATHH

cpeabl
2. JJabopaTopHnas pabora
"Tunel XUMHAYECKNUX
peakiui"

Paznen 3. Ctpoenue u
CBOMCTBA
HEOPraHN4YeCKHuX
BellleCTB

HUccaenoBarhb
CTPOCHHE U CBOMCTBA
HEOPraHUuYeCKHX
BelIeCTB

KonTpoJsabnas pabora
«CBoiicTBa
HEOPraHM4YeCKHuX
BeILleCTB»

3.1

DK 01

Knaccudukanus,
HOMEHKJIATypa U
CTpOEHUE
HEOPTaHUYECKUX
BEILIECTB

Knaccuduimposartsb
HEOpPTaHUYECKUE
BEIIIECTBA B
COOTBETCTBHUH C UX
CTPOEHUEM

1. Tect «Homenknarypa u
Ha3BaHUE
HEOPTaHWYECKUX BEIIECTB
UCXO/JIS U3 UX XUMHUYECKOM
bopMyIIbl UK
COCTaBJICHHE XUMUYECKOU
bopMyITBI UCXOS U3
Ha3BaHUs BEILIECTBA I10
MEXyHApOIHON WITN
TPUBHAIBHOMN
HOMEHKJIAType».

2. 3apa4M Ha pacyer
MacCOBOM 101U (Macchl)
XUMHUYECKOTO DJIEMEHTA
(coenrHeHUs1) B MOJIEKYJIe
(cmecn).

3. IIpakTryeckue 3aaHus
10 KJ1accu(puKaIiu,
HOMEHKJIAType U
XUMUYECKUM (hopmynam
HEOPTraHWYECKUX BEIIECTB
Pa3TUYHBIX KJIACCOB.

4. IlpakTueckue 3a1aHus
Ha onpeJieieHre
XUMHUYECKON aKTUBHOCTH
BCIIIECTB B 3aBUCHMOCTH
BHJIa XUMUYCCKOU CBS3H U
TUIA KPUCTAIIINYECKON
pEIIeTKH

3.2

DK 01.
DK 02.

DOUBUKO-XUMHUUECKHUE
CBOMCTBa
HEOPraHUYECKUX

YcranaBiuBaTh
3aBUCUMOCTH (PU3HKO-
XUMHUYECKUX CBOMCTB

1. Tect «OcobeHHOCTH
XUMHUUYECKUX CBONCTB
OKCHJIOB, KHCJIOT,
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OK/II

Monayas/Pa3znen/Tema

Pe3yabTar 00yuenus

Tunol OleHOYHBIX
MepONPUATHH

BCIICCTB

HEOPraHUYECKUX
BELIECTB OT CTPOCHUS
aTOMOB M MOJIEKYJI, a
TaK)Xe TUIIA
KPUCTALINYECKOU
pELIETKN

OCHOBaHUM, aM(POTEPHBIX
THJIPOKCHUJIOB U COJIEI».
2. 3agaHus Ha
COCTaBJICHUE YPaBHCHUIN
XUMHAYECKUX PEAKLNN C
Y4aCTHEM NPOCTHIX U
CJIOXHBIX
HEOPraHWYECKUX BEUIECTB:
OKCHUJIOB METAJLJIOB,
HEMETAIJIOB U
aM(pOTEPHBIX DJIEMEHTOB;
HEOPTraHWYECKUX KUCIOT,
OCHOBaHUU 1 aM(OTEPHBIX
TMIPOKCHIOB,
HEOPraHWYECKUX COJIEH,
XapaKTEPU3YIOMINX UX
CBOICTBa U CIIOCOOBI
MOJTYYCHHUS.

3. IIpakTuko-
OpUEHTHUPOBAHHBIE
TEOPETHUYECKHE 3aJaHUs
Ha CBOWCTBA U MOJYYEHHE
HEOPraHWYECKHUX BELIECTB

3.3

DK 01.
DK 02.
DK 04.

Nnentudukarus
HEOPraHUYECKUX
BCIIICCTB

Hccaenosath
Ka4eCTBEHHbIC PEAKIINHT
HEOPraHUYEeCKHUX
BCILIECTB

1. IIpakTuko-
OpPUEHTUPOBAHHBIE
3a/1aHUs IO COCTABJICHUIO
XUMHUYECKUX PEAKIUH C
y4acTUEM
HEOPTaHUYECKUX BEILIECTB,
HCIIOJB3YEMBIX JUISl UX
UJIeHTU(PUKAITIH.
2.JIabopaTopnas padora:
“Unentudukarus
HEOPTaHUYECKUX
BEIECTB”’

Paznen 4. Ctpoenue u
CBOIICTBA
OPraHu4YecKnx
BeleCTB

HUccaenoBars
CTPOEeHUE U CBOMCTBA
OpPraHu4YecKux
BelleCTB

KonrpouabHas padora
«CTpoeHue U CBOMCTBA
OPraHUYecKNX BellecTB
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OK/II

Monayas/Pa3znen/Tema

Pe3yabTar 00yuenus

Tunol OleHOYHBIX
MepONPUATHH

4.1

DK 01.

Knaccuduxkanus,
CTpPOCHHUE U
HOMEHKJIaTypa
OpTraHUYECKUX BEIICCTB

Knaccuduimposatsb
OpraHU4ecKue
BEILECTBA B
COOTBETCTBHUH C UX
CTpPOEHUEM

1. 3amaHus HA
COCTaBJICHHE Ha3BaHUU
OpTraHUYECKUX
COEMHEHUH 10
TPUBHAIBHON WIH
MEXIYHAPOIHOU
CHUCTEMATHYECKOU
HOMEHKJIaType.

2. 3ananus Ha
COCTABJICHHE MOJHBIX U
COKpPAIEHHBIX
CTPYKTYPHBIX (hOpMYJT
OpraHUYECKUX BEILECTB
OTJICJIbHBIX KJIACCOB.

3. 3agauu Ha ONpEICIICHUE
npocrenien GopMybl
OpPTraHUYECKON MOJIEKYJIBI,
HCXOJIS U3 DJIEMEHTHOTO
coctaBa (B %)

4.2

DK 01.
DK 02.
DK 04.

CBoiicTBa
OPTaHUYECKUX
COEIMHEHUN

VYcranaBauBaTh
3aBUCUMOCTH (PU3HKO-
XUMHUYECKHUX CBOMCTB
OPraHUYECKUX BEILIECTB
OT CTPOEHUS MOJIEKYJ

1. 3amanus HA
COCTaBJICHHE YPaBHEHUIN
XUMHAYECKUX PEAKLINN C
Y4aCTHEM OPTaHUYECKUX
BEIIECTB HA OCHOBAaHUHU UX
COCTaBa U CTPOCHHS.

2. 3anaHus Ha
COCTaBJIEHUE YPABHEHHM
XAMUYECKUX PEAKIINM,
WJUTIOCTPUPYIOLINX
XUMHYECKUE CBOWCTBA C
Y4ETOM MEXAHU3MOB
MPOTEKAHUS JaHHBIX
pEaKIMi U TEHETUYECKOU
CBSI3U OPTaHUYECKUX
BEIIECTB Pa3HbIX KJIACCOB.
3. PacueTHple 3a1a4u 11O
YPaBHEHUSM PEAKIUU C
Y4aCTHEM OPTaHUYECKUX
BELIECTB.

4. JlTabopaTopHas pabota
“IIpeBpateHus
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OK/II

Tunol OleHOYHBIX

Ne Mopyas/Pa3nen/Tema | Pesyabrat 00yyenust .
K MepoNnpusiTHH
OpraHUYECKUX BEILECTB
Mpy HarpeBaHuu"
4.3 DK 01. [Mnentudukanus Hccnenosarb 1.IIpakTuko-
DK (2. |OpraHMYeCcKUX BEIECTB, KAYECTBEHHBIC PEAKIIUU |[OPUEHTHUPOBAHHBIC
DK 04, |X 3Ha4YeHHUE U OpTraHUYECKUX 3a/IaHUs TI0 COCTABJICHUIO
MIPUMEHEHUE B OBITOBOM |COCTMHEHUI OT/IEJIbHBIX | XUMUYECKUX PEAKIUN C
Y IIPOU3BOJICTBEHHOM  |KJIaCCOB Y4aCTUEM OPTaHUYECKUX
NEATEIIbHOCTH YEJIOBEKA BEILIECTB, B T.U.
HCIIOJIB3YEMBIX JUIS UX
UJeHTU(UKAITUN B OBITY U
MIPOMBIIILIEHHOCTH.
2.JlaBoparopHnas pabora:
“Unentudukarus
OpTraHUYECKUX
COCTMHECHHUHU OTACIIBHBIX
KJIaCCOB”
3) Pa3nean S. XapakTepu3oBaTh
Kunernueckue u BJIMSIHUE PA3JIUYHBIX
TepMoauHAMHuYeckne |(paKTOpoOB Ha
3aKOHOMEPHOCTH paBHOBecHe U
NPOTEeKAHUS CKOPOCTh XUMHMYECKHX
XMMHUYECKUX PeaKIuil |peakuui
5 PKOI. |CxopocTs XuMUYECKUX |XapaKTepru3oBaTh IIpakTuko-
DK (2. |peakuuii. XUMHUYECKOE |BJIMSIHUE KOHIIEHTPAIUU [OPUEHTHPOBAHHBIC

paBHOBECHE

pearupyronmx BeIeCTB
Y TEMIIEpaTyphl HA
CKOPOCTb XMMHUYECKHUX
peaKunit
XapakTepu3oBaTh
BIIMSTHUE U3MEHECHUS
KOHILIEHTpaluu
BEILIECTB, PEAKLIUH
Cpeabl U TEMIEPATYPHI
Ha CMEILCHUE
XUMHYECKOTO
paBHOBECHS

TEOPETUYECKUE 3aJaHUS
Ha aHaiau3 (HaKToOpOB,
BIIMSIOIIMX HA U3MEHEHNE
CKOPOCTH XUMUYECKON
peakuuu. IIpakTuko-
OPUEHTUPOBAHHBIE
3a/1aHUS HAa IPUMEHEHUE
npuHiuia Jle-Illarense
IUTS1 HAXOKICHHS
HaIpPaBJICHUS] CMEILICHUS
PaBHOBECHUSI XUMUYECKOU
pEaKIUu 1 aHaJu3
(haKTOPOB, BIMSIONINX HA
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OK/II

Tunol OleHOYHBIX

Ne Mopyas/Pa3nen/Tema | Pesyabrat 00yyenust .

K MepoNnpusiTHH
CMENIEHUE XUMHYECKOTO
paBHOBeCHUS

6 HUccaenoBathb
Pasaen 6. PacTsophi HCTHHHBbIE PACTBOPHI €

3aJaHHBIMH
XapaKkTepUuCTHKAMHU
6.1 DK 01. (I[Tonsitue o pactBopax |Paznuuate uctunasie |1. 3agauu Ha
DK 02. PacTBOPHI MIPUTOTOBJICHUE
pacTBOpPOB.
2. IIpaktuxo-
OPUEHTUPOBAHHBIE
pacyeTHbIE 3a/IaHKs Ha
TUCIIEPCHBIE CUCTEMBI,
UCIIOJIb3yeMbI€ B OBITOBOM
Y MIPOU3BOJICTBEHHOMN
NEATEIbHOCTU YEJIOBEKA
6.2 DK 01. |MccnenoBanue cBoiictB |MccnenoBats husuko- |JIabopaTopHas pabora
DK 04. |pacTBOpoB xumuueckue ceorictBa |“IIpuroroBnenue
HMCTUHHBIX PACTBOPOB  (pacTBOpPOB”
Il | IIpodeccuoHanbHO-OPUEHTUPOBAHHOE COJlePKaAHUE (CoAepPKAHUE MPUKJIATHOTO
MOIYJIs1)

7 Paszpnen 7. OuenuBarnb 3ammra Keica (¢ yuerom
Xumus B ObITY U nocJjaeACTBUs ObITOBOM |Oyay1uei
NPOU3BOJACTBEHHOM U NIPOU3BOACTBECHHOH |nMpodeccHOHATBLHOI
AesITeJIbHOCTHU NesITeJIbHOCTH nesiTeJIbHOCTH)
qeJI0BeKa yeJI0OBEKa ¢ MO3UI M

IKOJIOTHYECKOMN
0e30macHOCTH
DK 01. |Xumwus B ObITY H OueHuBath Keiic (¢ yaerom Oyymiei
DK (02. |TpOM3BOACTBEHHOM MOCJICACTBUS OBITOBOM |MpodeccuoHanbHOM
DK 04, |A€SATEIBHOCTH YEIOBEKa |M IIPOU3BOJICTBEHHOM | EATEIBHOCTH)
DK 07 JEATENbHOCTH YeoBeKa BO?MO)KHBI@ TEMBbI
C TIO3UIIHM KEHCOB:
[1IK 2.2. =
AKOJIOTUYECKOMN 1. Iloremienue KkauMarta u
0e30macHOCTH BBICBOOOXIEHNE Fa30BBIX

THJIPaTOB CO JIHA OKEAHA.
2. byayiue matepualbl
JUISl aBUa-, MALLIMHO- U
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OK/II

Monayas/Pa3znen/Tema

Pe3yabTar 00yuenus

TUnbl OLIeHOYHBIX
MepONPUATHH

prOOPOCTPOCHHS.

3. HoBwle MaTepuansl AJis
COJTHEUHBIX OaTapeit.

4. JlekapcTBa Ha OCHOBE
PaCTUTEILHBIX
npenapaToB
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