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1. OBILIAS XAPAKTEPUCTUKA PABOYEN ITIPOT'PAMMBI
OBIIEOBPA3OBATEJBHOM JUCHUILIMHBI «XUMUS»

1.1. MecTo IMCUMIUVIMHBI B CTPYKTYpe OCHOBHOH mNpodecCMOHAIBHOM
o0pa3oBaTeJIbHOM MPOIPAMMBI

O6meo6pazoBatenbHas aucuuiinHa OVYIL12 «Xumus» uzydyaercs Ha 0a30BOM
ypoOBHE B  00mieoOpa3oBaTeJIbHOM  IMKJIE  y4eOHOro  IulaHa  OCHOBHOM
npodeccuoHanbHOW  00pa3oBaTelbHOM mporpamMMmbl 1o  crnenuanbHocTu38.02.01
DKOHOMUKA U OyXralTepCcKuil yueT (1o oTpacisim)

Tpynoemkocts nucuurinabl OYIL12 «Xumus» Ha 6a30BOM YpOBHE COCTaBJISIET
72 wyaca, u3 KOTOpbIX 64 uaca — 0a30BbIi MOAynab (6 pa3ngenoB) U 8 4YAacCOB —
npukiaagHoit moaynab (1 pasmen), BKIIOYAIOMMM MPAKTUKO-OPUEHTUPOBAHHOE
COJIepKaHUE CTEIUaTbHOCTH

[IpukinanHoit MoOayb BKIOYAET oAWH pazaen. Pazmen 7 «Xumus B ObITY U
MPOU3BOJICTBEHHOM JEATEIBHOCTA YEJIOBEKa» pPEalu3yeTcss Ha MaTepualie KeHCOB,
CBA3aHHBIX C DKOJOTMYECKOM O€30MacHOCTLI0O M OLIEHKOM ITOCJIEACTBUUA OBLITOBOU MU
IPOU3BOJICTBEHHOM JICATEIBLHOCTH, IO OTpacisaM Oyaymied mnpodeccruoHaaIbHON
NEATEeIIbHOCTH 00yUYaroIInuXxcs.

1.2. Heaun 1 miiaHupyemMblie pe3yjabTaThl OCBOCHUA TUCHMUILIMHBI

1.2.1. llean v 3aga49y TUCHUATLIMHBI

DopMHUPOBAHUE Yy CTYJICHTOB IIPEICTABICHUS O XUMHUYECKOM COCTaBIISIOLICH
€CTECTBEHHO-HAYYHOW KApTHUHBI MUPa KaK OCHOBBI IIPUHSATHS PEIICHUN B )KU3HECHHBIX
Y IPOU3BOJACTBEHHBIX CUTYAIMSX, OTBETCTBEHHOTO MOBEJACHUS B IPUPOJHOU CPETIE.

3amavyu QIUCHHUIUIHHDI:

1) cdopmupoBaTh IOHMMAaHUE 3aKOHOMEPHOCTEH MPOTEKAHUS XHUMHUYCCKHUX
IIPOLIECCOB M SIBIICHUW B OKPYXKAIOLIEH Cpele, LEJOCTHOW HAayYHOUW KapTHUHBI MHUpA,
B3aMMOCBSI3M U B3aUMO3aBUCUMOCTH €CTECTBECHHBIX HAYK;

2) pa3BUThb YMEHHUS COCTaBIATH (DOPMYNIBI HEOPTaHHMYECCKUX M OPTaHHMYCCKUX
BCILIECTB, YPABHEHUS XUMHUYCCKUX PEAKIIUMA, OOBICHATh UX CMBICII, HHTEPIPETHPOBATH
pe3yIbTaThl XUMHUYECKHUX SKCIIEPUMEHTOB,

3) cdopmupoBaTh  HABBIKM  IPOBEICHHS  IMPOCTEHIIUX  XUMHUYCCKUX
OKCTIICPUMEHTAIBHBIX ~ HMCCIICJOBAaHUNA ¢  COOJIOJICHHEM TIpaBWiI  OE30IacHOrO
oOparieHus ¢ BEIIeCTBAaMH U JIA0OpaTOPHBIM 000PYTI0BaHUEM;

4) pa3BUTh yMEHHS HCIIOJIb30BaTh HH(GOPMAIMI0 XHMHYECKOTO XapakTepa H3
pa3INYHBIX HCTOYHHUKOB;

5) chopmupoBaTh YMEHHS MPOTHO3UPOBATH MOCICIACTBHS CBOCH NEATSIHHOCTH U
XUMHUYECKHUX MPUPOJIHBIX, OBITOBBIX M TPOU3BOACTBEHHBIX ITPOIIECCOB;

6) chopMuUpoBaTh NMOHUMAHUE 3HAYMMOCTH JOCTHKEHUM XMMHUUYECKOW HAYKH U
TEXHOJIOTHH JIJIs1 pa3BUTHS COLMAIHLHOMN 1 MPOM3BOJACTBEHHOM cdep.



1.2.2. Ilnanupyemblie pe3yJbTaTbl OCBOCHHMsI 001e00pa3oBaTe/JIbHOH AUCHUILIMHBI B cooTBeTcTBHMH ¢ PI'OC CIIO n

Ha ocHoBe PI'OC COO

Koa u Ilnanupyemblie pe3yJibTaThl OCBOECHHS TUCIHIJIHHBI
HAUMEHOBaHU
e

(popmupyembIx O0mmue JucuunjJMHapHble

KOMIIEeTeHI M

OK 01. B yacTu TPyA0BOro BOCIIUTAHMS: -  BJQACTh CHUCTEMOM XMMHWYECKMX 3HAHWUW, KOTOpas BKIIOYACT:

Ehﬂ6HpaTb - TOTOBHOCTb K Tpydy, OCO3HAaHHUC HICHHOCTH | OCHOBOIIOJAraromue IOHATUA (XHMHHBCKHﬁ 9JICMCHT, aTOM, J3JICKTpOHHAasA

CrocoObI MacTepCTBa, TPYI0JIIO0HE; o0oJtouka aToma, s-, p-, 0-3JIeKTpOHHBIE OpOMTAIM aTOMOB, HOH, MOJIEKYJIa,

peICHUA 3aaa4 | - TOTOBHOCTH K aKTUBHOU JACATCIIBHOCTU | BAJICHTHOCTD, JJICKTPOOTPHUIATCIBHOCTE, CTCIICHb OKHCJICHUA, XUMHUYCCKas

npodeccroHall | TEXHOJIOTUYECKOW U CONMAIbHON HAIPaBICHHOCTH, | CBSI3b, MOJIb, MOJIIPHAS Macca, MOJIAPHBIA 00BEM, YIIIEPOJHBIA CKEJIET,

BHOM CHOCOOHOCTh MHHUIIMHMPOBATh, IIJIAHUPOBATh U | (YHKIMOHAJIbHAS TPYIINA, paguKai, U30MEpHs, U30Mepbl, TOMOJOTUYECKHI

NESITeIbHOCTH | CAMOCTOSATEIBHO BBIMOIHATH TaKYIO JESITENbHOCTD; | PSA, TOMOJIOTH, YTJIEBOAOPObl, KUCIOPOI- U a30TCOAEpKAIINE COCIUHEHMUS,

MPUMEHUTEIBH | - HWHTEpEC K pa3IUYHBIM chepam | OMOTOTHYECKH aKTHBHBIE BeIecTBa (YIJIEBOJBI, JKHPHI, OCIKHU), MOHOMED,

0 K pa3NU4HbIM | MpodecCHoHAIBbHOM e TENbHOCTH, MOJIUMEP, CTPYKTYpPHOE 3BEHO, BBICOKOMOJICKYJSIPHbIE  COEIMHEHUS,

KOHTEKCTaM OBiajgeHHe  YHUBEPCAIbHBIMH  YYeOHBIMH | KDUCTAJUIMUECKas pEIIETKa, THUIBl XUMUYECKHX pPEaKIHi (OKUCIUTEIbHO-
NMO3HABATEJIbHbIMH A€l CTBUAMM: BOCCTaHOBUTEJbHBIE, K30-U SHIOTEPMHUECKUE, PEaKIIM HOHHOTO 0OMEHa),
a) 0a3oBble JIOTHYECKHUE 1eiicTBHS: pacTBOp, AIEKTPOJIUTHI, HEAIEKTPOJIUTHI, SJICKTPOIUTUYECKAST TUCCOIHAIINS,
- CaMOCTOSITEJILHO dbopMynpoBaTh U | OKHCIIUTENb, BOCCTAHOBUTEINb, CKOPOCTh XUMHUECKON peaKlUu, XUMUYECKOe
aKTyalu3upoBaTh MpoOjeMy, paccMaTpuBaTh €€ | pABHOBECHE), TEOPUU M 3aKOHbI (TEOpUS XUMHUYECKOTO CTPOCHHS
BCECTOPOHHE; opranuueckux BemecTB A.M.byriepoBa, Teopus 3IEKTPOIUTHUECKOM

- YCTaHaBJHMBAaTh CYIIECTBCHHBIH TPU3HAK WU
OCHOBaHHUS Il CpaBHEHHS, KIACCU(PHUKAIUU U
000011IeHN;

- ONpeaeisaTh ILEIH JICATSIBHOCTH,
mapaMeTpsl U KPUTEPUHU UX JOCTHIKCHHS,
- BBISBIISATh 3aKOHOMEPHOCTH W TPOTHBOPEYUS B
paccMaTpuBaeMbIX SIBICHUSX;

- BHOCUTh KOPPEKTUBBl B  JIESTEIBHOCTD,
OIICHUBATh COOTBETCTBUE pE3yAbTATOB LIEJIAM,

3aJaBaTb

JUccoIanuu, nepruoandeckuii 3akoH J[.M. MenneneeBa, 3aKOH COXpaHCHUS
Macchl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3BIK XMMHUH, (PAKTOIOTHYCCKUE
CBEJICHHSI O CBOMCTBAX, COCTaBe, MOJyYeHUU U OE30MacHOM HUCIOJIb30BAHUU
BOXHEHIINX HEOPraHMYECKUX U OPraHMYeCKUX BEIIECTB B OBITY H
MPaKTUYECKON JIEATESILHOCTH YEJIOBEKA;

- yYMETb BBISBISATH XapaKTepHble MPU3HAKU M B3aMMOCBS3b H3YYEHHBIX
MOHATUN, TPUMEHATh COOTBETCTBYIOIINE MOHATHUS IPU ONMCAHUU CTPOEHUS U
CBOWCTB HEOPraHMYECKUX M OPraHMYECKUX BEIIECTB M MX IPEBpALICHUM;
BBISIBISITH  B3aMMOCBSI3b  XMMHYECKHX 3HAHMH C  MOHATHSIMH U




OIICHUBATh PUCKU TIOCIICICTBUN ACITETLHOCTH;

- pa3BUBATh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUN
YKU3HEHHBIX TTPOOIIeM

0) 0a3oBbIe HCCIEN0BaTENbCKUE € CTBHS:

- BIIQJICTh HABBIKAMH Yy4eOHO-MCCIICAOBATEILCKOM
" MIPOCKTHOM JIESITCIIbHOCTH, HaBBIKAMH
paspernieHus npooeM;

- BBISIBIIATH TPHYUHHO-CJICJICTBEHHBIC CBSI3U H
aKTyaJIM3UPOBATh 3a7ady, BBIIBUTATh TUIIOTE3Y €€
pelIeHuUs, HAXOJHUTh aApPTryMEHTBI JUTS
JIOKa3aTeIbCTBA CBOWX YTBEP)KJICHUH, 3ajaBaTh
MapaMeTpsl U KPUTSPUN PEIICHUS;

- aHAJIM3UPOBAThH IOJIyYEHHBIC B XOJIC PEIICHHUS
3aJlaud Pe3yJIbTAThl, KPUTUYCCKH OIICHUBATH WX
JOCTOBEPHOCTh, IPOTHO3HPOBATh HW3MCHEHHE B
HOBBIX YCJIOBHSIX;

- YMETh MEPEHOCHUTh 3HAHUS B MO3HABATEIIbHYIO U
MPAKTUYECKYIO0 00IaCTH KU3HEACATEIHHOCTH,

- yYMETh HWHTETPUPOBATh 3HAHUSA W3 Pa3HBIX
MpeAMETHBIX 00JIaCTeH;

- BBIBUTaTh  HOBBIE  HJICH,
OPHUTHHAJILHBIC TTOIX0/IbI M PEIICHUS;
- CIIOCOOHOCTh WX MUCITOJIb30BAHUS B
TO3HABATEIFHON U COIMATBLHOM MPAKTHKE

npeaiaratb

MPEICTABJICHUSIMU JPYTUX €CTECTBEHHOHAYYHBIX ITPEIMETOB;
- YMETh HCIOJb30BaTh HAUMEHOBAHUS  XHMHUYECKHX  COCAUHEHUU
MEXKIYHAPOJHOTO COK3a TEOPETHYECKOM W MPUKIATHOM XUMHUH U
TPUBHAJIbHBIE HA3BaHUS BAXKHEUIIIUX BEIIECTB (3TUJICH, alleTHUICH, TIIUIEPHH,
deHoN, QopMalbaeTUa, YKCyCHAas KHUCJIOTA, TJIMIWH, YrapHbBIA —Tras,
VIJIGKHUCIIBIN Ta3, aMMUaK, ramieHas U3BeCTb, HEeralieHass U3BEeCTh, MUThEBAs
cola U JPYTHX), COCTABJSITH (POPMYJIBI HEOPTraHUYECKUX U OPTraHHYECKHUX
BEIIIECTB, YPAaBHEHUS XHMHUYECKHX pEaKIHi, OOBACHITH WX CMBICI,
MOATBEPKIATh XapaKTepHbIC XUMUYECKUE CBOMCTBA BEIIIECTB
COOTBETCTBYIOIIMMH SKCIIEPUMEHTAMH M 3aMUCSIMH YPAaBHEHHM XUMHUYECKHX
pEeaKIHii;

- YMETh YCTaHABJIMBATh MPUHAUIC)KHOCTh HM3yYEHHBIX HEOPTaHWYECKUX U
OPraHWYECKUX BEIIECTB K OMPECICHHBIM KJIaccaM M TPYIaM COEIUHEHUM,
XapaKTEPU30BaTh WX COCTAaB M BAKHEHIIME CBOWCTBA; OMPENEISATH BHJIbI
XUMHUYECKUX CBsi3el (KOBAJICHTHAs, HOHHAS, METAJUTMYECKasi, BOJOPOIHAs),
THUTIBl KPUCTAJUTMYECKUX PEIICTOK BEIIECTB; KIaCCU(UIIUPOBATH XUMUUECKHE
peakuuu;

- chopMupoBaTh MPEACTABICHUA: O XHMHUYECKOW  COCTaBJISIONICH
€CTECTBEHHOHAYYHOW KapTUHBl MHUpPA, POJIM XWMHHM B TIO3HAHUU SIBICHUI
Opuposbl, B (QOPMHUPOBAHUHM MBIIUIEHUS M KYJIbTYPbl JIMYHOCTH, €€
(GyHKIMOHAIBHONW TPAMOTHOCTH, HEOOXOJUMOM UIsl PELICHUs! MPAKTUYECKUX
3a]a4 U HKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHHSI K CBOEMY 3I0POBBIO U
MIPUPOHON Cpelie;

- YMeThb NIPOBOJUTH pacueThl MO XUMHYECKUM (opmynaMm U ypaBHEHHSIM
XUMHUYECKUX pEeakuil ¢  HCNOJb30BaHHEM  (U3UYECKUX  BEJIMYUH,
XapaKTEepPU3YIOIINX BEIIECTBA C KOJUYECTBEHHOW CTOPOHBI: Macchl, o0bemMa
(HOpMallbHBIE YCIIOBHSI) Ta30B, KOJIMYECTBA BEILIECTBA; HCIOIb30BATh
CHUCTEMHbIE XUMUYECKUE 3HAHUS Uil NPHUHATUS PEUICHUHM B KOHKPETHBIX
JKU3HEHHBIX CUTYalIUSIX, CBSI3aHHBIX C BEILIECTBAMH U UX IPUMEHEHUEM

OK 02.
Hcnonn3oBarh
COBPEMEHHbBIE
cpencTea

B o01acTHIEHHOCTH HAYYHOTO TO3HAHUA:

- c(OPMHPOBAHHOCTH MHUPOBO33pPEHNH,
COOTBETCTBYIOLIETO ~ COBPEMEHHOMY  YPOBHIO
pa3BUTHSL HAayKl M OOLIECTBEHHOW NPAKTHKH,

- yMeTb IUIAHUPOBaTh W  BBINOJHATH XUMHUYECKUH  HKCHEPUMEHT
(mpeBpallleHnsT OpPraHWYEeCKMX BEIIECTB IPU HArpeBaHUM, IMOJydeHHE
STWIEHA U W3YyYEHHUE €r0 CBOMCTB, KaUECTBEHHBIE PEAKLMH HAa aJIbJIETH]IBI,
Kpaxmall, YKCYCHYIO KHCIIOTY; JAeHaTypauus OelKOB MpH HarpeBaHuM,




MIOMCKa,
aHaNnM3a u
WHTEPIpPETAINN
uHpOpMaIUU 1
WHGOPMAITMOHH
bI€ TEXHOJIOTHH
IS
BBITIOJTHEHUS
3amaq
npodeccruoHan
BHOM
JESTeIbHOCTH

OCHOBAHHOTO Ha JMajore KYJIBTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MeECTa B
MOJIMKYJIbTYPHOM MUDE;

- COBEPUICHCTBOBAHUE SI3bIKOBOM M YMTATEIbCKOU
KyJbTYpbl KaK CpPEICTBA B3aUMOJECHCTBHS MEKITY
JXOJIbMU U MTO3HAHUS MUDA;

- OCO3HAHWE IIEHHOCTH HAYyYHOW MAESTEIbHOCTH,

FOTOBHOCTb ~ OCYIIECTBJIATH  INPOEKTHYIO  H
UCCIIEI0BATENILCKYIO JeSITEIbHOCTD
WHIUBUAYAJIbHO U B TPYIIIIE;

OBiajgeHne  YHUBEpPCAJIbHBIMH  Y4eOHBIMHU

MO3HABATCJIbHbBIMHU I[CﬁCTBP[SIMP[Z

B) padora ¢ nHopmaumeii:

- BJIQJIETh HaBBIKAMU MOJIy4yeHUs MHPOpMAIUU U3
HUCTOYHUKOB pa3HbIX THIIOB, CaMOCTOSTECIIbHO
OCYILIECTBIISATh MOUCK, aHAJN3, CUCTEMAaTU3alINI0 U
MHTEpIpeTaio HHPOPMAMH Pa3TUYHbIX BUJIOB U
dhopm mpencTaBIeHUs;

- co3laBaTh TEKCThl B pa3IMYHBIX (opmarax c
y4eTOM Ha3HaueHUs HHQOpMAIMK U IEJIeBOH
ayIUTOpUHU, BBIOMpas ONTHUMAIbHYIO  (QopMy
MIpe/ICTaBJICHUS U BU3yaIH3aliy;

- OLEHHMBaThb JIOCTOBEPHOCTh, JIETUTUMHOCTH
nHpopMaluy, €€ COOTBETCTBUE IPaBOBBIM H
MOPaJIbHO-3TUYECKUM HOPMaM;

- HCMOJb30BaTh CpeACTBA HMH(OPMALUOHHBIX U
KOMMYHHMKAITUOHHBIX TEXHOJOTHH B pElICHUH

KOTHUTHBHBIX, KOMMYHHUKATHBHBIX u
OpraHu3allMOHHBIX  3aJad ¢  COONIIOJEHHEM
TpeOOBaHUIN IPrOHOMHKH, TEXHHUKH O€30TaCHOCTH,
THUTHUEHBI, PECypcoCOEpe eHHs, TPaBOBBIX U
THYECKMX  HOPM, HOPM  WH(POPMAIMOHHOU
0€30IMacHOCTH;

- BJIaICTh HABbIKAaMU PACIIO3HABAHUWS W 3allIUThI

[[BETHBIE pEAaKUUU OCNIKOB; TPOBOAUTH pEAKIMM HOHHOTO OOMEHa,
OTIpE/IENATh Cpely BOJHBIX PACTBOPOB, KAUECTBEHHBIC PEAaKLMU Ha CylbdaT-,
kapOoHaT- M  XJOpPUA-aHUOHBI, HA KaTHOH  aMMOHHS;  pellaTh
JKCIEpUMEHTalbHbIe 3a7aud 1o Temam "Meramibl" u "Hemeramibl") B
COOTBETCTBUU C MpaBWIAMHU TEXHUKU OE€30IIaCHOCTU IpU OOpaleHUuH C
BEIIECTBAMH U JIAOOPATOPHBIM 00OPYAOBAHHEM; MPEICTABIATH PE3yIbTaThI
XMMHUYECKOTO KCIIEpUMEHTa B (hOpMe 3aliCH YPaBHEHUN COOTBETCTBYIOIIMX
peakuuii ¥ GopMyIUPOBATH BBIBOJII HA OCHOBE 3THUX PE3YJIbTATOB;

- YMETb aHAJIU3UPOBATh XMMHUUECKYI0 HHPOPMALIMIO, OJyJaeMyI0 U3 Pa3HbIX
MCTOYHUKOB (CpeACcTB MaccoBoM nHpopmanuu, cetb IHTEpHET u Apyrue);

- BJIAJIETh OCHOBHBIMH METOJAaMH HAaydyHOTO TIO3HaHHUS BELIECTB U

XUMHYECKUX  SIBICHUM  (HaOmioneHue,  M3MEpPEeHHe,  IKCIEPHUMEHT,
MOJICTMPOBAHNE);

- YMEThb NIPOBOJUTH pacueThl MO XUMHYECKUM (opMysiaM U ypaBHEHUSAM
XUMHUYECKUX  peakuid ¢  HCNONb30BaHHEM  (U3NYECKUX  BEJIMYUH,

XapaKTEePU3YIOIINX BEIIECTBA C KOJUYECTBEHHOI CTOpPOHBI: Macchl, 00bemMa
(HOpMallbHBIE YCIIOBHUSI) Ta30B, KOJIMYECTBA BEIIECTBA; KCIOIb30BATh
CUCTEMHbIE XHUMHYECKHE 3HAHUS U1 MPUHATUS PELIEHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYAIUSIX, CBA3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHEM




uHpopManuu, HHOOPMAITMOHHOK 6€3011aCHOCTH
JIMYHOCTH;

OK 04.

Db dexTuBHO
B3aUMO/ICHCTBO
BaTh U
paboTtath B
KOJUICKTHBE U
KOMaH/Ie

- TOTOBHOCTH K CaMOPa3BUTHIO,
CaMOCTOSITEIBHOCTH U CaMOOIIPEIEIICHHUIO;
-OBJIaJICHHE HaBbIKaMU y4eOHo-
HCCIIEIOBATENBCKOM, MPOEKTHOM W COUHAIBHOU
NEeSITENHHOCTH;

Osnanenue YHHMBEPCAJIbHbIMH
KOMMYHUKATHBHBIMU /1€liCTBUAMM:

0) coBMecTHasl 1eATeJIbHOCTD.

- TIOHUMaTh W WCIOJB30BaTh MPEHUMYIIECTBA
KOMaHJHOW ¥ UHJIMBUIyalbHOU paboThI;

- TpPUHUMATh IEIM COBMECTHOM JESTEIbHOCTH,
OpPraHW30BBIBATh U KOOPJIUHUPOBATH JIEHCTBHS IO
€¢ JOCTHIKCHUIO: COCTaBJIATh INIaH JICHCTBHIA,
pacnpenensiTh pojid ¢ yieTOM MHEHUH yYaCTHHUKOB
00CYX/1aTh pe3yIbTaThl COBMECTHOM pabOTHI;

-  KOODAMHUPOBATb M BBINOJHATH paboOTy B

YCIOBUAX peasibHOTO, BUPTYAJIbHOTO u
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
- OCYHIIECTBIIAITh TO3UTUBHOE CTpATErHYecKoe

MOBEJICHNE B PA3JIMYHBIX CUTYAIHAX, IPOSIBIATH
TBOPYECTBO M BOOOpaKECHHE, OBITh MHUIIMATHBHBIM
OBJj1ajieHHe YHHBEPCAJbHBIMHU PeryJisiTHBHbIMH
JefCTBUSIMH:

I') NPUHATHE ce0sl U APYTHX JIIO/Ie:

- IPUHUMATh MOTHUBBI U aPTYMEHTHI APYTUX JIIOJIEeH
IIPU aHATIU3€ PE3YNIbTaTOB JESATENbHOCTH;

- MIPU3HaBaTh CBOE IMPABO U MPABO APYIUX JIIOJEH
Ha OIIHUOKH;

- pa3BHUBaTh CIIOCOOHOCTH MOHUMATh MU C
TO3UIIMH IPYrOTO YEJIOBEKa;

- yMeThb IUIAaHUPOBaTh M  BBIIOJHATH XUMHUYECKHH  OKCIIEPUMEHT
(mpeBpallleHUsT OpPraHUYECKUX BEUIECTB IpU HArpeBaHUM, IOJY4YEHHE
ATUJIEHA U U3YyYEHHUE €ro CBOMCTB, KAYECTBEHHBIC PEAKIMM HA ajbAETUbI,
KpaxMmai, YKCYCHYIO KHCJIOTY; JeHaTypauusi O€IKOB NpH HarpeBaHUH,
[BETHbIE€ pEAaKIUH OEJIKOB; MPOBOJUTH pEaKIUUd HOHHOTO OOMEHa,
OTIPENENATh Cpeay BOAHBIX PacCTBOPOB, KaU€CTBEHHbIE peaKluu Ha cyabdart-,
KapOoHaT- M  XJOpPUA-aHUOHBI, HA KaTHOH aMMOHHUS;  pellarh
JKCIIEpUMEHTaJbHbIe 3afauun mo TeMaM "Metamisl" u "Hemeramisl") B
COOTBETCTBUU C TMpaBWJIAMHM TEXHUKU OE€30MaCHOCTH MpH OOpalieHUuu C
BeLIECTBAMHU U J1a00OPAaTOPHBIM 00OPYAOBAHHMEM; IMPEICTABIATh PE3YJIbTaThI
XMMHYECKOTO KCIIEpUMEHTa B (hopMe 3alncy YPaBHEHUH COOTBETCTBYIOIINX
peakuuii u GopMyIUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3y/IbTaTOB




OK 07.

B 00/1acTHIKO0JI0rH4€CKOT0 BOCIIUTAHUA :

- chopMHUpOBaTh TPEACTABICHUS: O XUMHUYECKOW  COCTaBJISIONICH

CopeiicTBoBath | - C(HOPMHPOBAHHOCTh SKOJIOTHUYECKON KYIbTYPHI, | €CTECTBEHHOHAYYHOW KapTHHBI MUpPA, POJU XMMHUU B TIO3HAHWUU SIBIICHUUN
COXpPAHEHUIO MMOHMMAHKUE BJIMSHUS COIMAIHLHO-3KOHOMHYECKHX | IPUPOABI, B (OPMHUPOBAHWUU MBIIUICHUS W KYJIbTYPHl JIMYHOCTH, €€
OKpYXAloIllel | MPOLIECCOB  HA  COCTOSHUE  MPUPOJHOW ¥ | QYHKIMOHAIBFHOW TPAMOTHOCTH, HEOOXOMMOM Ul PEUICHUS MPAKTHIECKUX
cpenbl, COIMANILHOM  Cpefbl, OCO3HAaHWE TJIOOATBHOTO | 337a9 U DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3I0POBBIO U
pecypcocOepex | xapakTepa 3KOJIOTHYECKUX MPoOiIeMm; MPUPOJIHON CpelIE;
€HUIO, - TUIAaHUPOBAHWE W OCYIIECTBJICHHE JEHUCTBHI B | - YMETh COONIOAATH MpaBUJia SKOJOTUYECKU IIEIECO00pa3HOTO MOBEACHUS B
MPUMEHSTH OKpYXalollled cpele Ha OCHOBE 3HAHUA IeJiel | ObITy M TPYAOBOM NEATETHHOCTH B IIEJIAX COXPAHEHUSI CBOETO 3JI0POBBS U
3HaHUA 00 YCTOMYMBOTO Pa3BUTHUs YEIOBEYECTBA; OKpYXKarollled NPUPOJHOU CpEAbl; YUYUTHIBATH ONACHOCTH BO3ACHCTBUSA Ha
W3MEHEHUHU AKTUBHOE HEMpPHATHE JCUCTBUM, NPUHOCSAIINX | )KUBBIE OPTraHW3MBI OMPEEICHHBIX BEIIECTB, MOHWMAsl CMBICT IMOKa3aTes
KJIMMara, BpEJl OKPYXAIOIIEH Cpeae; MPEAETbHON JOMYCTUMOM KOHIIEHTPALUH
TIPUHIIATIBI - yYMEHHE TPOTHO3UPOBATh HEOJIATONPHUSATHBIC
OEepEKITUBOTO AKOJIOTUYECKHE TOCIEACTBUS TMPEANPUHUMAEMBIX
MIPOU3BOJICTBA, | ACWCTBUM, IPENOTBpAIIATh UX;
3¢ hexTUBHO - paciupenue OTIbITa JIeATeIIbHOCTH
JIEMCTBOBATh B | 9KOJIOTMYECKOUN HAIMIPABICHHOCTH;
Ype3BhIYANHBIX | - OBJIaJICHHE HaBbIKAMU y4EOHO-
CUTYalUsIX HCCIIEI0BATENBCKOM, MPOEKTHON U COLUAIILHOM

NEeSATENbHOCTH;
1K 4.5. c(hOpMHUPOBAHHOCTD IKOJOTUUECKON KYJIBTYPHI, chopMUpOBaTh MPEICTABICHUS: 0 XUMHUYECKOW COCTABIISIONICH
[IpuHumars [MOHMMAHHE BIIUSIHUS COLIMATIBHO-I)KOHOMUYECKUX | €CTECTBEHHOHAYYHOM KAPTUHBI MUPA, POJIM XUMUH B TIO3HAHUU SIBJICHUN
y4acTHe B MIPOLIECCOB HAa COCTOSIHUE TPUPOJTHON U IPUPO/IbI, B JOPMHUPOBAHUM MBIILUICHUS U KYIbTYPhI TUYHOCTH, €€
COCTaBJICHUU COLIMANILHOM CpeJibl, 0CO3HAHKE TJI00aIbHOTO (byHKIMOHAIBHON I'PaMOTHOCTH, HEOOXOIUMOM [T PEeIIeHUs TPAKTHUECKUX

On3Hec-IUIaHa

XapaKTepa 9KOJIOTHIYCCKUX HpOGJ’ICM;
IIaHUPOBAHUC U OCYHICCTBJICHUC ﬂeﬁCTBHﬁ B
Oprxca}omeﬁ cpe€ac Ha OCHOBC 3HAHUA Henemn

YCTOP'I‘II/IBOFO Pa3BUTHA YCJIOBCUCCTBA,

AKTUBHOE HETPUATUE NEHCTBUMN, IPUHOCSIIUX
Bpe/l OKPYXKaIOLEeH Cpee;

YMCHHC ITPOTrHO3UPOBATH He6HaFOHpI/I$ITHBIC

3a]1a4 U HKOJIOTMYECKH 0OOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO U
IPUPOJIHOI cpefie;

- chopmMupoBaTH YMEHHS IPOBOAUTH PACUETHI [0 XUMUYECKUM (POopMyNaM U
YPaBHEHUSM XUMHUYECKUX PEaKIU C UCTOIb30BaHHEM (PHU3UUECKHIX
BEJIMYMH, XapaKTePU3YIOIUX BEIECTBA C KOJINYECTBEHHON CTOPOHBI: MACCHI,
o0beMa (HOpMallbHBIE YCIOBHS) Ta30B, KOJIMYECTBA BELIECTBA; UCIIOIb30BATh
CUCTEMHbIE XUMHUYECKUE 3HAHUS JJIS1 PUHATUS PEICHUIN B KOHKPETHBIX
YKU3HEHHBIX CUTYAIIUSIX, CBA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHEM;

- chopMupoBaTH YMEHHS aHATU3UPOBATH XUMHUYECKYIO0 HH(DOPMAIIHIO,
MOJIy4aeMYI0 U3 Pa3HBIX HCTOYHUKOB (CPEICTB MAacCOBOM MH(POPMAIIH, CETh




9KOJIOTHYECKHE MOCIEACTBUS IIPEAIPUHUMACMBIX
JEUCTBUMN, IPEAOTBPAILATh UX;

paciIupCHHUE OIIbITa ACATCIIBHOCTHU 3KOJIOTUYECKOM
HaIIpaBJICHHOCTH,

HECHHOCTHW HAYYHOTO IMO3HAHUA:

c(hopMUPOBAaHHOCTh MHUPOBO33PEHHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOIIIECTBEHHON MPAKTUKH,
OCHOBAHHOTO Ha JTHAJIOTE KYJIbTYP,
CTIIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTa B
IIOJIMKYIBTYPHOM MHUDE;

Wnrepuer u apyrue);

- copMHpPOBaTh YMEHUS COOIIOIATh MPABUIIA SKOJIOTHUECKU
1eJ1IecO00pa3HOr0 OBECHUS B OBITY M TPYIOBOM JACATEIIEHOCTH B IIETISX
COXpaHEHUsI CBOETO 30POBbs U OKPYKAIOIIEH IIPUPOIHOM CPEIbI;
YUYUTBIBATH OIIACHOCTH BO3Z[€ﬁCTBPI$[ Ha )XUBBIC OPraHrU3MbI OIIPEACIICHHBIX
BCIICCTB, IIOHNUMAasi CMBICJI II0Ka3aTCJIsA HpC}lCJ’IBHOfI JIOHyCTHMOfI
KOHICHTpAUH;
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2. CTPYKTYPA U COJAEP) KAHUE OBIIIEOBPA3OBATEJILHOM
JANCHUIIJIMHBI «XUMUWUS»

2.1. O0bemM TUCHMILVIMHBI U BUABI y4e0OHOU padoThl

Bup yyeOHol padoThI O0beMm B yacax
O0bem o0pa3oBaTe/IbHOM MPOrPaMMBbI AW CHUTIIHHBI 72

B T.4

OcHOBHOE cogepKkaHue 64

B T. 4..

TEOpEeTHYECKOE 00yUueHre 30
NpaKTUYECKUE 3aHATHUS 24
ab0paTOpHBIC 3aHITHUS 10

IIpodeccuoHaTIbHO-OPUEHTHPOBAHHOE COIEPKAHUE

(comepxxaHue MPUKJIATHOTO MOTYJIS) 0
BT. 4..

TEOPETHYECKOE 00yUeHre 2
MPAKTUYECKUE 3aHATUS 4

IMpome:xxyTounas atTecTanus (qud.3a4er) 2
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2.2. TemaTu4ecKkuii JIaH U COAEePKAHUE JUCUMUIIIMHBI

HaunmenoBanme Conepxxanue yueOHOro Marepuajia (OCHOBHOE H MPO(ecCHOHAILHO-OPHEHTHPOBAHHOE), OBLeM 1ACOB dopmupyembie
pa3aeyioB U TeM JadopaTopHbie M IPAKTHYECKHE 3aHATHS, IPUKJIATHOH MOIYJIb KOMIIeTeHI[H U
1 2 3 4
OcHoOBHOe coep:KaHue 64
Pazgea 1. OcHOBBI CTPOCHUSA BelleCcTBa 6
Tema 1.1. OcHoOBHOE coep:KaHue 4 OK 01
CtpoeHue aToMOB
XEMHYECKHIX Teopernueckoe o0yuenune 2
AJIEMEHTOB U . .
npupoa CoBpemenHast Mojienb CTpoeHHsT aroMa. CHMBOJIMYECKUM S3BIK XUMHUH. XUMHYECKUN DIIEMEHT.
XHUMUYECKOI OnexTpoHHas KoHpurypauusa aroma. Knaccudukanuss XUMHUYECKUX 3JEMEHTOB (S-, P-, d-?J'IeMeHTI)I).
CBSI3H BasleHTHBIE ~ 3IEKTPOHBI. BaneHTHOCTS. OJIEKTpOHHAss  NPHUPOAA  XMUMHYECKOM  CBS3M. 2
DNEeKTPOOTPUIIATEILHOCTh. BHUIBI XUMHUYECKONW CBsA3M (KOBAJICHTHAs, WOHHAs, MeETaJUTMYECcKas,
BOJIOPOJIHAS) M CTIOCOOBI €€ 00pa3oBaHMs
IIpakTHYecKkne 3aHATHS 2
Pemienne 3amaHuii Ha HMCMNOJB30BAaHUE XUMHUYECKOM CHUMBOJMKM M Ha3BaHUM COEIUHEHUH 10
HOMEHKJIaType MEXKIYHAPOJAHOTO COK03a TEOPETHYECKOW M NPHUKIAJIHOW XUMHM W TPUBHAIBHBIX
Ha3BaHUM JUIsI COCTABJICHHSI XHMHYECKHX (DOPMYJI JBYXaTOMHBIX COCIMHECHUN (OKCHUIOB, CYIb(MHUIIOB,
TUAPUJIOB U T.I.) U APYTHX HEOPTAHUYECKUX COSAMHEHUH OTIEIHHBIX KJIACCOB. 2
[IpakTuueckue 3a7aHusl HA YCTAHOBJIEHUE CBSI3U MEXIY CTPOCHHUEM aTOMOB XMMHUUYECKHX 3JIEMEHTOB U
MEePUOIMYECKUM U3MEHEHUEM CBONCTB XMMHUYECKHMX 3JIEMEHTOB M HMX COCJUHEHHN B COOTBETCTBUHU C
noJioxkeHueMm llepuoandeckoi CUCTEMBI.
Tema 1.2. OcHoOBHOE cojlep:KaHue 2 OK 01
ITepunoanueckui OK 02
3aKOH M TabIuIa IIpakTHYeckne 3aHATHSA 2
.M. MeHnpaeneeBa
[Tepuonnueckas cucreMa xuMuueckux iemeHToB J[.M. Menneneesa. u3nueckui CMbICI 2
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[lepuoauueckoro 3akona JI.11. MenneneeBa. 3akOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMHUYECKHUX
3JIEMEHTOB, 00pa3yeMbIX HMH MPOCTHIX U CIOXHBIX BEIIECTB B COOTBETCTBHH C MOJIOKECHHEM
XMMMUECKOTO0 A1eMeHTa B Ileproanueckoil cucreme. MUpoBO33pEHUECKOE U HAYYHOE 3HAUECHUE
[Tepuoanueckoro 3akona [I.1. Menneneesa. [Ipornossr JI.1. MenneneeBa. OTKpBITHE HOBBIX
XMUMHMYECKUX DJIEMEHTOB.

Pemenue npakTuKo-OpUEHTUPOBAHHBIX TEOPETUUYECKUX 3aJAHUN HA XapaKTEPU3aLUI0 XUMUUYECKUX
areMeHTOB «MeTauinyeckre / HeMeTaITHUECKHE CBOMCTBA, 3JIEKTPOOTPUIIATEILHOCTh XUMHUYECKIX
3JIEMEHTOB B COOTBETCTBUU C UX 3JIEKTPOHHBIM CTPOEHUEM U IOJIO)KEHUEM B IEPUOANUYECKOMN cHUCTEME
xuMudecknx anemenToB .M. Menneneeray»

Paznen 2. XumMnueckne peakuumn 10
Tema 2.1. Tunesl OcHOBHOE coiep:KaHue 4 OK 01
XUMHUYECKUX
peaKiii Teoperudeckoe o0yueHue 2
Knaccudukanus u TUIBI XUMUYECKUX PEaKIUil C ydacTueM HeopraHuyeckux BeuiecTB. CocTraBieHue
YpaBHEHUH peakiuii COSAMHEHUS, Pa3JI0KEHHUs, 3aMEIICHNsI, 0OMEHa, B T.4. PEaKIIMi TOPECHNUS,
OKHUCJICHUSA-BOCCTAHOBJICHHUSL.
YpaBHEHMS OKHCIEHUA-BOCCTaHOBIICHUA. CTenenp okuciaeHuss. OKUCINTENb U BOCCTAHOBUTEIb. 2
CocraBieHne U ypaBHUBAaHUE OKHCIUTEIBHO-BOCCTAHOBUTEIIBHBIX PEAKIIMA METOIOM JIEKTPOHHOTO
6ananca. OKMCIUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKIIMH B IPUPOJIE, TIPOU3BOICTBEHHBIX MPOLIECCaX U
KU3HEJEATEILHOCTH OPraHU3MOB
IIpakTUYeckue 3aHATHS 2
KonuuecTtBeHHBIE OTHOWIEHUS B XUMUU. OCHOBHBIE KOJIMYECTBEHHBIC 3aKOHBI B XUMUU U PAcCUeThl 110
YPAaBHEHUSIM XUMHUYECKMX peakuuil. Mojb Kak €IMHHUIA KOJIMYecTBa BewiecTBa. MolsipHas Macca.
3aKOHBI COXpPaHEHHUs1 Macchl U 3HEpPruu. 3akoH ABorajapo. MosspHblii 00beM razoB. OTHOCUTENbHAS 2
IUIOTHOCTH ra3oB. PacyeTsl MO ypaBHEHUSAM XMMHUYECKHX PEAaKLUH C UCIOJIb30BaHUEM Macchl, 00beMa
(HOpMasbHBIE YCIOBHA) ra30B, KOJMYECTBA BELIECTBA
Tema 2.2. OcHoBHOE coaepkaHue 4 OK 01
DNEeKTpOIUTHYECKA OK 04
Teopernueckoe o0yuenue 2
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S gucconuanus u

Teopus anekrposuTudeckoi auccounanuu. MoHbl. DIEKTpONIUThI, HEAIEKTPOIUTHI. Peakiium nOHHOTo

HMOHHBIA 0OMEH obMena. CocTaBieHHE PEaKIHii MOHHOTO OOMEHAa IyTeM COCTaBIICHUS WX TOJHBIX U COKPAIICHHBIX 2
HMOHHBIX YpaBHEHUN. KHCI0THO-OCHOBHBIE peaklMU. 3a/1aHusl HA COCTaBJICHUE HOHHBIX PEAKIUil
JlabopaTopHble 3aHATUSA 2
JlaboparopHas padoTa “Peakmuu rugposmsa’.
HccnenoBanue TUIIOB (TI0 COCTaBY U KOJIMYECTBY MCXOIHBIX M 00Pa3yIOMIMXCS BEIIECTB) U MPHU3HAKOB 5
XUMHUYECKUX peakuuid. [IpoBenenne peakunii HOHHOTO 0OMEeHa, ONIPEIEIEHNE CPEIbl BOAHBIX
pacTBOpOB. 3a1aHNs Ha COCTABJIEHNE NOHHBIX peakluil
KoutpoJubHas
CrpoeHue BenecTBa U XMMHUYECKHE PEAKIINU 2
pabora 1
Pasznea 3. CTpoeHue U CBOMCTBA HEOPraHUYECKHUX BelleCTB 16
Tema 3.1. OcHOBHOE coiep:KaHue 4 OK 01
Knaccudukanus, OK 02
HOMEHKIATYDA 1 Teoperuyeckoe o0yueHue 2 [IK 4.5
CTpOEHHUE .
I —— [Ipenmer Heoprannueckoit xumun. Kinaccudukanusa HeopraHnueckux Bemiects. [IpocTeie u croxxHbie
P BemecTBa. OCHOBHBIE KJIACCHI CJIOKHBIX BEIIECTB (OKCHIbI, THAPOKCUABI, KUCIOTHI, COJIN). B3auMocBs3b
BEIIECTB
m HEOpPraHMYECKUX BEIIeCTB. ArperatHble cOCTOsHuUS BeulecTBa. Kpucrannnueckue u amopgHbie
BelecTBa. TUITbI KPUCTAINTMYECKUX PELIETOK (aTOMHAsl, MOJIEKYJIsIpHAasl, MOHHASI, METAJITNUYeCcKas). 2
3aBUCUMOCTh (PU3UYECKUX CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMYECKOM perIeTKu. 3aBUCMOCTh
XMMHYECKON aKTUBHOCTH BEUIECTB OT BUJA XMMHUYECKON CBSA3H U TUIA KPUCTATUINYECKOW PEIIETKH.
[IpuunHbI MHOrOOOpa3us BEUIECTB
IlpakTHYeckue 3aHATHSA 2
Homenknatypa HeopraHM4eCcKHUX BEIIECTB: Ha3BaHHUE BEIIECTBA UCXOS U3 UX XUMUYECKOU (POopMyIIbI
WJIM COCTaBJICHHE XUMUYECKOH POPMYIbI UCXOS U3 Ha3BAHUS BEIIECTBA MO MEXIYHAPOIHON
(MIOITAK) mnu TpuBHanbHOW HOMEHKIIATYpe. 5

Pemenne MPAKTUYCCKUX 3aJlaHUM 110 Knaccn(bm(aunn, HOMCHKIIAaTYpC U XUMHUUYCCKUM (I)OpMy'J'IaM
HCOPraHNMYCCKUX BCHICCTB PA3JINYHBIX KJIIACCOB (YFapHLIﬁ ras, yTJIeKI/ICJ'IBII\/’I ra3, aMMHaK, TalacHas
MN3BCCTh, HCTAICHAA U3BCCTh, IMTHEBAsA COda U ,Z[pyrI/IX)Z Ha3bIBaTh U COCTABJIATH (I)OpMy.]'ILI XUMHNYCCKHX
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BEILIECTB, ONPEAEHATh IPUHAJICKHOCTD K KJIACCY.
Ncrounnkn xumudeckoi nHpopMaiun (CpeIcTB MaccoBOi nHpopMaIun, ceth aTepHET 1 npyrue).
[Touck nHpopMmaruu Mo Ha3BaHUSIM, UACHTU(DUKATOPAM, CTPYKTYPHBIM (hopMyIam

Tema 3.2. ®usuko-| OcHOBHOE co/iepKaHNe OK 01
XUMUYECKUE OK 02
CBOJCTRA Teopernueckoe odyuenue K 4.5
HEOPraHUYECKUX .

Mertamnsl. O6mue ¢uznyeckue U XUMUYECKHe CBOMCTBA MeTauioB. CriocoObl MmosiydyeHusl. 3HaueHHe
petects METaJJIOB M HEMETAUIOB B MPHUPOJE U >KU3HEACSITEIbHOCTH 4YeloBeKa M opraHu3zMoB. Koppozus

METaJJIOB: BUABI KOPPO3HH, CIIOCOOBI 3aLIUTHl METAJUIOB OT KOPPO3UHU

Hemeranmnel. OOmue ¢Qusnyueckue M XUMHUYECKHE CBOWCTBA HEMETAJUIOB. THIHYHBIE CBOWCTBA

HemetaioB [V— VII rpynn. Knaccudukanust 1 HoMeHkIaTypa coequHeHN HemeTamuioB. KpyroBopoTsl

OMOTeHHBIX AIIEMEHTOB B IIPUPO/IE

XUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMUYECKUX BEIIeCTB (OKCHIOB, THAPOKCUIIOB, KUCIIOT,

coJielt  Jip.). 3aKOHOMEPHOCTH B U3BMEHEHUHU CBOMCTB MPOCTHIX BEIIECTB, BOJOPOIHBIX COEAUHEHUH,

BBICIIMX OKCHJIOB U THAPOKCHJIOB

IIpakTHYeckne 3aHATHSA

CocraBiieHHE ypaBHEHHM XUMHUYECKHMX PEAKIHMM C Y4aCTHEM MPOCTBIX M CJIOKHBIX HEOPTaHUYECKUX

BEIECTB: METAJUIOB U HEMETAJJIOB; OKCHUIOB METaJUIOB, HEMETAJUIOB M aM(pOTEPHBIX 3JIEMEHTOB;

HEOPraHMYECKUX KHUCIOT, OCHOBaHMM U aM(OTEpHBIX THAPOKCUAOB; HEOPraHUYECKHX COJICH,

XapaKTEPHU3YIOLUIMX UX CBOKCTBA.

Pemrenne npakTUKO-OPUEHTHPOBAHHBIX TEOPETUYECKUX 3aJlaHUM Ha CBOWCTBA, COCTAB, IIOJIYYEHHE U

0e30MacHOe HCIOJb30BaHWE BAXKHEUIIMX HEOPraHMYEeCKUX BEIIeCTB B OBITY M MPaKTUYECKOU

JESATEIbHOCTH YEJIOBEKA
Tema 3.3. OcHoOBHOE cojlep:KaHue OK 01
Nnentuduxanus OK 02
HeOpraHHIECKHX JlabopaTopHbIe 3aHATHS OK 04
BEIIECTB

JIaGopatopHas pabota «/neHTH(UKaLns HEOPraHUYECKUX BEIIECTBY.
Pemenune skcrepMMEHTANBHBIX 33Ja4 0 XUMHUYECKMM CBOWCTBAM METAJUIOB M HEMETAJUIOB, IIO
pacrno3HaBaHUIO U MOJIYYECHUIO COEANHEHNH METAJIJIOB U HEMETAJLJIOB.
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Wnentudukanyus HEOPraHWYECKUX BEIIECTB C HCIOJIb30BaHHEM HX (DU3MKO-XMMUYECKUX CBOMCTB,
XapaKTepHBIX KaueCTBEHHBIX peakiuii. KauecTBeHHBIE peakiuu Ha cyiabdar-, KapOOHAT- M XJIOPUI-
AQHUOHBI, HA KATHOH aMMOHUS

KoHntpoJubHas
paborta 2

CBoiiCTBa HEOPTraHUYECKUX BEIIECTB

Paznea 4.

CTpOCHI/Ie H CBOMiCTBAa OpPraHun4e€CKUuX BEIIECTB

24

Tema 4.1.
Knaccudukanus,
CTPOCHUE U
HOMEHKJIaTypa
OpPraHHYECKUX
BEIIECTB

OcHoBHOE Coa€cpiKaHue

Teopernyeckoe o0yueHue

[losiBneHne U pa3BUTHE OPraHMYECKON XUMHUH Kak Hayku. [Ipenmer opranndeckoit xumun. MecTto u
3Ha4YE€HHE OPTaHNYECKON XMMUHN B CUCTEME €CTECTBEHHBIX HayK.

XHWMHYECKOE CTPOEHUE KAK IMOPSJIOK COCAUHEHUS aTOMOB B MOJIEKYJIE COIVIACHO WX BaJE€HTHOCTH.
OcHOBHBIE TIOJIOKEHUS TEOPUM XMMHYECKOTO CTPOCHHS OpraHuyeckux coemuHeHuid A.M. bytieposa.
VYraepoaHblil CKEJeT OpPraHMuYeCKONM MOJIEKYJbl. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XUMHYECKOIO
CTpPOEHHMS MOJIEKyIl. MI30Mepust U U30MepBl.

[lonsatue o ¢yHkMoHanbHOM Trpymnme. Paaukan. IlpuHnmmel kimaccuukanmuy OpraHUYECKUX
coeMHeHUN. MexayHapoqHass HOMEHKJIATypa M I[PUHLWIBI  HOMEHKJIATYypbl  OpPraHUYECKUX
coenuHeHuil. [loHsTHE 00 a30TCOnEp)KalIMX COEIUHEHUSX, OMOJOTMYEeCKH AaKTHBHBIX BeEIeCTBaX
(yrneBojax, »upax, Oelkax W Jip.), BBICOKOMOJIEKYISPHBIX COEIUHEHHSIX (MOHOMEp, MOJIUMED,
CTPYKTYpPHOE 3BEHO)

IIpakTUYeckue 3aHATHS

HomenknaTtypa opraHMyecKux COEIWHEHUN OTAEIbHBIX KIIACCOB (HACHILICHHBIC, HEHACHIIEHHBIC H
apoMaTU4ecKHe YrIeBOJIOPOAbI, CIIUPTHI, (DEHOJIBI, alIbJETH/Ibl, KETOHBI, KAPOOHOBBIE KUCIOTHI U JIp.)
CocraBiieHHE TOJHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (OPMYN OpPraHMYECKHX BEIIECTB OTICIBbHBIX
KJIACCOB, MCIIOJIBb3Ys WX Ha3BaHUS IO CHUCTEMAaTHUYECKOW W TPUBHUAIBHOW HOMEHKIAType (ITHUJIEH,
alleTu/IeH, IIHIepuH, (eHos, ¢GopManbaerua, YKCycHas KHCIOTa, TIUIMH). Pacdersl mpocreimien
(opMyIbl OPraHMYECKOM MOJIEKYIIbI, HCXOs U3 3JIEMEHTHOTO cocTaBa (B %)

OK 01
[IK 4.5.

Tema 4.2.

OcHoBHOE conepkaHue

12

OK 01
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CBoiicTBa
OpPraHUYECKUX
COEIMHEHUN

TCOPCTI/I‘leCKOC oﬁyqe}me

OU3UKO-XMMUYECKHE CBOWCTBA OPraHUYECKUX COCJMHEHUH OTIENBHBIX KIAccoB (0COOEHHOCTH
KJaccu(UKay ¥ HOMEHKJIATYPhl BHYTPH KJIacca; TOMOJOTHUYECKHHA s U o0mias popmyIia; n30Mepus;
(u3HUYecKre CBOMCTBA; XUMHUYECKHE CBOMCTBA; CIIOCOOBI MOTYICHHUS ):

— IpeneibHble YIIeBOAOPObl (aJIKaHbl M IMKJIOANKaHbl). ['opeHre MeTaHa Kak OJAMH M3 OCHOBHBIX
HCTOYHHUKOB TEIlIa B IPOMBIIIJIEHHOCTH U ObITy. CBOICTBA PUPOJHBIX YIIIEBOJOPOIOB, HAX0XK/ICHUE B
MIPUPO/I€ U IPUMEHEHHUE AJIKAHOB;

— HempelenbHble (QJIKEHbl, AJKUHBI U aJKaJWeHbl) U apoOMaTHUYeCKHe YIrieBoaopoibl. lopeHue
alleTUJIEHA KaK HCTOYHUK BBICOKOTEMIIEPATYPHOTO IJIAMEHU JIJIsl CBAPKHU U PE3KU METAJJIOB

— KHUCJIOPOJCOepKAIINe COSUHEHUS (CTUPTHI ¥ (EHOJIbI, KapOOHOBBIE KUCIOTHI U 3(PUPHI, aJlbIEIH/IbI
U KETOHBI, >XHUpBL, yriaeBoibl). IlpakThueckoe NpUMEHEHHE STUJICHTIIMKOJIA, [IHIEpUHa, (eHoa.
[Ipumenenue Qopmanbpaeruia, ameraibAeruia, YKCYCHOM KHUCIOThl. MbUla Kak COJIM BBICHIUX
KapOOHOBBIX KHCIIOT. MOIOIIIME CBOMCTBA MbLJia

— a3oTcojJepialide CcoelWHEeHus (aMMHbBI M aMHUHOKHUCIOTHL, Oenku). BpicokoMosekynspHbie
COeMHEHUS (CUHTETUYECKHEe M OMOJIOTHYEeCKH-aKTUBHbIE). MoHOMEp, MoJmMep, CTPYKTYpHOE 3BEHO.
[Tonumepu3zanus 3TUIEHA KaK OCHOBHOE HAIIPaBJICHUE €r0 UCIOJIb30BAHUS.

I'eneTnyeckas CBsI3b MEXKy KJIIACCAMH OPTraHUYECKUX COECTMHEHUN

IIpakTUYeckue 3aHATHS

CBolicTBa OPraHu4YCCKuX COC,I[I/IHGHI/Iﬁ OTACIBbHBIX KJIAaCCOB (TpI/IBI/IaJ'IBHaH U MCXKIAYHapoaHasd
HOMCHKIJIaTypa, XUMHUYCCKUC CBOfICTBa, CIIOCOOBI HOJ'IyLIeHI/Iﬂ)Z MpEaACIbHBIC (aJ'IKaHBI u I_II/IKJ'IoaJ'IKaHBI),
HCIIPCACIIbHBIC (aJ'IKeHBI, AJIKMHBI U aJ'IKaI[I/IeHI)I) H apoOMaTHYCCKUEC YIJICBOAOPOAbI, CIIMPTHI U (bCHOJ'IBI,
Kap6OHOBI>I€ KHCJIOTBI u 3(1)I/IpBI, AJIbACT U IbI n KCTOHEI, AMHUHBI u AMHWHOKUCJIOTHI,
BBICOKOMOJICKYJIAPHBIC COCAUHCHUA. 3a,[[aHI/I${ Ha COCTaBJICHUC ypaBHCHI/Iﬁ XHUMHYCCKHUX peaKHI/Iﬁ C
Y4aCTUEM OPraHUYCCKUX BCIICCTB HA OCHOBAHHUU UX COCTaBa U CTPOCHUA

CocraBinenue cxeM peakinuid (B TOM 4YHCIEe 1O TMPEAJIOKEHHBIM IEMOYKaM IpeBpalleHuil),
XapaKTEePU3YIOMINX XUMUYECKHE CBOWCTBA OPTaHMYECKUX COCTUHEHHI OTAEIhHBIX KIIACCOB, CIIOCOOBI
UX TIOJyYEHHMS] M Ha3BAaHUE OPraHMYECKUX COEJMHEHHM M0 TPHUBHAIBHOM WM MEXKIYHAPOJAHOU
CHUCTEMAaTUYECKOW HOMEHKIIAaType.

Pemienne mnpakTUKO-OPUEHTUPOBAHHBIX TEOPETHYECKUX 3aJaHUil Ha CBOMCTBA OPraHMYECKHX

OK 02
OK 04
IIK 4.5
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COC,Z[I/IHGHI/Iﬁ OTACIBHBIX KJIaCCOB

JlabopaTopHasi pabora

JIaGopatopHas padota “IIpeBpaimieHuss OpraHMYeCKUX BEIIECTB IPU HArPEBaHUH'".
[Tony4yenue sTuiaeHa U U3y4eHHE €ro CBOMCTB. MoOJeIMpOBaHNE MOJIEKY)I U XMMUYECKUX ITPEBPALICHUI
Ha IIPUMeEpE dTaHa, STUJICHA, alleTUIICHA U JIp.

Tema 4.3.
Unentuduxanus
OpraHUYECKUX
BEIIECTB, HX
3HAUYCHUE U
MIPUMEHEHHE B
OBLITOBOH U
MPOU3BOJCTBEHHOMN
JIeSITeTLHOCTH
JeJloBeKa

OcHoBHOE Coa€cpiKaHue

Teopernueckoe o0yueHue

buooprannueckue coenuHenus. IIpumeHenne u Oumosnormueckass poJib yriaeBojaoB. OkucieHue
YIJI€BOJAOB — HCTOYHMK DSHEPruM HKUBBIX oOpraHu3moB. OOnacT NpUMEHEHUS aMHUHOKHCIIOT.
[IpeBpamenuss OenkoB nuIIM B opraHusme. buonornueckue ¢yHkuuu OenkoB. buonoruueckue
¢GbyHKIMM kUpoB. Posib oprannyeckoil XuMuu B pelieHuH npo0ieM MUiieBoi 0€301macHOCTH

Ponp opranmyeckoil XMMHHM B pEHICHWH TPOOJIEM SHEPreTHYECKOW OE30MacHOCTH, B Pa3BUTHH
MEIUIMHBI, CO3JaHIUH HOBBIX MaTEpHUaJIOB, HOBBIX UCTOYHHKOB SHEPTUM (JIbTEPHATUBHBIE HCTOYHUKU
sHepruu). OnacHOCTh BO3JCHCTBUS HA dKUBbIE OPraHU3MbI OPraHUYECKHUX BEIIECTB OTAEIbHBIX KIacCOB
(YyrneBoJopo/ipl, CHOUPTHI, (DEHOJNBI, XJIOPOPraHWYECKHE IMPOU3BOJAHBIC, aNbAETHABI U Jp.), CMBICI
MoKasaress MpeAesbHO TOMYCTUMOM KOHIEHTPALUU

JlaGopaTopHble 3aHATHS

JlaGopaTtopHas pabora: “Unentudukaiys opraHMuEeCKUX COSAMHEHUH OTIEIbHBIX KJIAaCCOB”
WNnentuduxarus opraHM4eCKUX COeIMHEHUN OTAEIbHBIX KIacCOB (Ha MpUMeEpe albJeru0B, Kpaxmara,
YKCYCHOM KHCJIOTHI, O€JIKOB W T.I.) C HCHOIb30BaHHEM UX (PHUIUKO-XUMHYECKUX CBOICTB U
XapaKTepHBIX Ka4yeCTBEHHBIX peakuui. Jlenmarypauus Oenka mpu HarpeBaHuu. LI[BeTHble peakuuu
0enkoB.BO3HUKHOBEHNE aHATMTHUYECKOIO CHTHAlIa C TOYKH 3pPEHUS XUMUYECKHX TMPOIECCOB MpHU
MPOTEKAHUH KaYECTBEHHOU PEeaKINH, MO3BOJISIIOIIEH HACHTU(PUIIMPOBATH MPEATOKEHHbBIE OpraHU4eCcKre
BellleCTBa

KonTpoabHnasn
pabGora 3

CrpykTypa 1 CBOMCTBA OPraHNYECKUX BELIECTB

OK 01
OK 02
OK 04
1K 4.5
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Pazpea 5.

KuHeTnueckue u TEPMOANMHAMHYECCKHUE 3AKOHOMEPHOCTH NMPOTEKAHUA XUMHUYECCKUX peakunﬁ

CkopocTb OcHoBHOE colep:xaHue OK 01
XUMHYECKUX OK 02
peaKuum. 1K 4.5
XHUMUYECKOE
paBHOBeCHE
Teopernyeckoe o0yueHue
CKOpOCTh peakIii, €€ 3aBUCUMOCTh OT Pa3IUYHbIX (HDaKTOPOB: MPUPOJBI PEATHPYIONINX BEIIECTB,
KOHIICHTPAIIUU pearupyronmx BEIIIECTB, TEeMIIepaTyphl " TIJTOTIA TN pEeaKIMOHHON
MOBEPXHOCTH. TemIoBBIedIPPEKTH XUMHUUESCKUX PEAKIHI. IK30-H SHIOTEPMHUUECKHUE, PEAKITHH.
O6patumocTh peaknuid. XUMHUYECKOE paBHOBECHE M €ro CMEIIEHWE TMOJ[ JIEHCTBHEM pPa3IuYHBIX
(hakTOpOB (KOHIICHTPAIUS PEAreHTOB WM MPOIYKTOB PEAKINH, JaBJICHUE, TEMIIepaTypa) sl CO3AaHMs
ONTUMAJIBHBIX YCIOBUN MPOTEKaHUsI XUMUYeCKUX npoueccoB. [Ipunnun JlelllaTense
IIpakTHYeckne 3aHATHSA OK 01
B OK 02
Pemenne mnpakTUKO-OpMEHTHPOBAHHBIX 3a/JaHUN Ha aHanu3 (PaKTOpOB, BIMSIOMIMX Ha H3MEHEHHE [IK 4.5
CKOPOCTH XMMHYECKON peakiuu, B T.4. C MO3UIMNA SKOJOTUYECKH LIeJecO00pa3HOro MoBeAeHUs B ObITY ’
U TPYJOBOM JEATEILHOCTU B LIEISIX COXPAHEHUS CBOETO 3/I0POBbS M OKPYKAKOLIEH TPUPOJHOU CPEbL.
Pemienue mnpakTUKO-OPUEHTHUPOBAHHBIX 3aJaHUii Ha npuMeHeHue npuHuuna Jle-IllaTtense s
HaX0XJCHHUS HaAIpaBJICHUS CMEIIECHUS paBHOBECHS XMMHUYECKOM peakuud M aHanu3 (akTopos,
BJIMSIFOIIMX HA CMELIEHNE XUMUYECKOTO PAaBHOBECHUS
Pa3pea 6. PacTBOpbI
Tema 6.1. OcHoOBHOE cojlep:KaHue OK 01
ITonsarue o OK 02
pacTBOpax Teopernyeckoe o0yuenue OK 07
[IK 4.5

PaCTBOpeHI/Ie KakK (I)I/IBI/IKO-XI/IMI/IHGCKI/Iﬁ mponecc. PaCTBopH. CnocoObl IIPUTOTOBJICHUSA PaCTBOPOB.
PaCTBOpI/IMOCTB. MaccoBass  J0Jd pPaCTBOPCHHOTO  BCILCCTBA. CMBICT  TIOKa3aTens MMpEeaACIIbHO
I[OHYCTHMOﬁ KOHICHTpPAIUN U €0 UCIIOJIB30BAHUC B OLICHKE 9KOJIOTMYECKOM 0€30MacHOCTH.
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[IpaBuna 5KOJOTUYECKH LEIECOO0pPA3HOTO MOBEACHHUS B OBITY M TPYIAOBOH NEATENBHOCTH B IEISIX
COXPAHEHUsS CBOErO 3JI0POBbS U OKPYXKAIOLIECH MPUPOAHON CPEBI; OACHOCTh BO3JCHUCTBUS HA KUBbBIC
OpraHru3MbI OMIPECACIICHHBIX BCIICCTB.

Pemenne npakTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 33JaHUI HA PacTBOPHI, UCIIOJIb3yEMbI€ B OBITOBOW U
MPOU3BOJACTBEHHOM JESITEILHOCTH YEIOBEKA

Tema 6.2. OcHoBHOe coep:kaHue OK 01
UccnenoBanue OK 02
CcBOICTB pacTBOopoB |JIaGopaTopHbIe 3aHITHS OK 04
[1IK 4.5
JlabopaTtopHast pabota «IIpurotoBiaeHue pacTBOPOBY.
[IpuroToBiieHue pacTBOPOB 3a/laHHON (MaccoBoi, %) KOHIIEHTpalUH (C MTPAKTUKO-OPUEHTUPOBAHHBIMU
BOIIPOCAMH) U OTIPEJICIIEHUE CPEIbI BOAHBIX PACTBOPOB.
Pemenue 3a1a4 Ha IPUTOTOBJICHHE PACTBOPOB
IIpodeccnoHaIbHO-OPUEHTUPOBAHHOE COAepKaAHMeE (COMePKAHUE TPUKJIATHOTO MOXYJISA)
Pasnea 7. Xumusi B ObITY H IPOM3BOJACTBEHHOM JeATEILHOCTH YeI0BeKa OK 01
OK 02
Xumusi B ObITY I |OcHOBHOE co/lepKanue OK 04
IPOU3BOACTBCHHON
P OK 07
NeSITeIbHOCTH Teopernyeckoe o0yuenmne [IK 4.5
YenoBeKa .

Hosgeilimre 10CTHXKEHNST XUMUYECKOW HAYKH U XUMUYECKOM TexHonoruu. Poib xumuu B obecrieueHuu
9KOJIOTMYECKOM, SIHEPreTUYECKON U MUIIEBOIl 6€30MacHOCTH, pa3BUTUU MeAULIUHbI. [IpaBuia noucka u
aHaJl3a XUMHYECKOM HH(POpMAIMM W3 pa3iMYHbIX MCTOYHMKOB (HaydyHas U Yy4eOHO-Hay4dHas
IuTeparypa, CpeAcTBa MaccoBoil unopmarmu, cetb IuTepHer)

IlpakTHYeckue 3aHATHSA

ITouck m aHanmu3 KeMcoB O MNPUMCHCHHUU XHMHWUYCCKHX BCIICCTB U TEXHOJIOTHH C y4ueToOM 6yz[ymel71
HpO(i)eCCHOHaHLHOﬁ JACATCIIBHOCTH 10 TEMaM: BaKHEHIIINE CTPOUTCIIBHBIC MaTCpHaJlbl,
KOHCTPYKIHMOHHBIC MaT€pualibl, KpacKHu, CTCKJIO, KCpPaAMHKA, MaTCpuaJibl I SJIICKTPOHUKH,
HaHOMAaTCpHuajibl, TCKCTUJIIBHBIC BOJIOKHA, HWCTOYHHUKU OSHCPIruH, OPraHUYCCKUC W MHUHCPAJIBHBIC
y,Z[O6peHI/I$[, JICKApCTBCHHBIC BCIICCTBA, OBITOBAsT XUMHSL.

3aIJ_[I/ITaZHpeI[CTaBJ'ICHI/IC PE3YIbTAaTOB PCIICHUA KElCOB B (I)opMe MHHH-J0KIIaaa € Hpel’»eHTaHHeﬁ
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IIpoMe:xxyTouHasi aTTecTanus mo gucuunanxe (aud.zayver)

Bcero

72
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3. YCJOBUS PEAJU3ALIMM TPOTPAMMBI OBLIIEOBPA3OBATEJILHOM
JTUCHUATIIAHBI

3.1. TpeOoBaHUsA K MUHMMAJIbHOMY MAaTEPHAJIbHO-TEXHUYECKOMY
oldecneyeHHIo

Jlns peanMzalud MPOTPAMMBbl  TUCHUIUIMHBI JTOJDKHBI OBITH TIPEAYyCMOTPEHBI
CIEIyIOIINE CHEUalbHbIE MOMEUICHUS: y4eOHBbII KaOMHET XMMHUM W/WIKM y4eOHOU
XUMUYECKON Ta00paTopuHu.

OGopynoBanue y4eOHOro kaOuHera (HArJIsiAHbIe TOCOOUA): HAOOPHI
IAPOCTEPKHEBBIX  MOJEIEH  MOJIEKYJ, MOJCIH KPUCTAUIMYECKUX  PEIIETOK,
KOJUICKIIUM MPOCTHIX M CJIOXKHBIX BEIIECTB H/WIM KOJUICKIIUU MOJTUMEPOB; KOJUICKIUS
TOPHBIX TOPOJ U MHUHEpasioB, Tabnuiia Menzeneena, yueOHble (QUIbMBI, ITUGPOBHIE
o0Opa3oBaTebHbIE PECYPCHI.

TexHuyeckue cpeacTBa O0y4YeHHs: KOMIBIOTEp C  YCTpOWCTBaAMHU
BOCIIPOM3BEJCHUSI  3ByKa, TPUHTEP, MYJIbTUMEAHA-TIPOCKTOP C  OKPaHOM,
MYyJbTUMEIUNHASA TOCKA.

Oob6opynoBanue jgadopaTopuu M pado4YUX MeCT JaOOPATOPUM: MEH3YPKH,
MUTIETKU-KAMEIbHUIIBI, TEPMOMETPBI, MUKPOCKOTI, JIYIIbI, IPEAMETHbIE U TOKPOBHBIC
CTeKJIa, MJIAHIIETHI JJI KalelbHbIX peakiuid, GuibTpoBaibHas Oymara, MpOMBIBAJIKH,
CTEKJISTHHBIE TMPOOHMPKH, pe3UHOBBIE TMpOOKH, ¢GoHApUKH, HAOOpP PpPEaKTHBOB,
CTEKJISTHHBIE TAaJIOYKW, IITaTUBBI JJIi TMPOOUPOK;MEpPHBIE MHJIUHIPHI, BOPOHKH
CTEKJITHHBIC, BOPOHKH JAeNHTeNbHBbIC MumHApuYeckue (50-100 wur), crynmkm c
nectukoM, (apdopoBble dYaIIKK, MHHIETH, (UIBTPHI OyMaXkHble, BaTa, MapJs,
4acoBbI€ CTEKJIA, DJICKTPOIUIUTKU, JTAa0OpaTOpHBIE INTATHUBBI, CIHUPTOBBIE TOPEIKH,
CIIUYKH, TIPUOOp MJIA TONYYSHHUsS Ta30B (WM IMPoOHMpKa ¢ Ta300TBOJHOW TPYOKOM),
JepKaTean JUisi MPOOUPOK, CKIISTHKU JJIsi XpaHEHUs PEaKTHBOB, Pa3/laTOYHbIC JIOTKU;
xumudeckue crakanbl (50, 100 u 200 mur);mmatenu; MUHUETHI; TUTEIbHBIC MIUIMIBI;
CEKyH0MepHI (TaliMephl), MepHbIe podupku (Ha 1020 mur) u mepHBIe KOTOBI (25, 50,
100 u 200 mu), BoastHast OaHs (WJIM TEPMOCTAT), CTEKJISTHHBIC MAaJOYKH; KOHUYECKHE
k01061 7151 TUTpoBanus (50 u 100 mit); UHAUKATOPHBIC TIOJOCKHU IJIsl onpenenenus pH
U CTaHJAapTHAsI MHJIUKATOPHAS LIKAJla; YHUBEPCAJIbHbIA UHANKATOP; nuneTku Ha 1, 10,
50 mn (umu mosatopsl Ha 1, 5 u 10 M), OropeTku s TUTPOBAHUS, MEIUIIMHCKUE
mmpuibl Ha 100-150 M1, maGopaTopHble /WM aHATUTHYECKUE Bechl, pH-MeTpsi,
CYIIMIBHBINA KA, U JIp. TabopaTopHOe 000pyAOBaHHE.

3.2. UudopmannonHoe odecrieyeHne peaju3auuu NporpaMmmMbl

1. Xumus. 10 knacc. bazoBeiit ypoenb. D@V Kysnenosa H.E., 'apa H.H.,

JIéskun A. H. Ipocsemenne 2022 https://book.ru/book/948951

2. Xumwus. 11 xknacc. bazossriit yposers. DDV Kysuenosa H.E., JIEskun A. H.,
[TatanoB M.A. IIpocBemenne2022 https://book.ru/book/948952

22



4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHHUA
OBIIEOBPA3OBATEJBHOM TUCIUAILIVHBI

KoHTposb 1 o1leHKa pe3yabTaTOB 00YUYEHUS! OCYILECTBISAETCS MPENOAaBaTeIeM

B Ipolecce TMPOBEACHUS] TMPAKTUUECKUX 3aHATUH U jJabopaTopHbIX padoT,
TECTUPOBAHUSI, & TAKXKE BBIMOJHEHUS OOYYAIOUIMMUCS HHIAMBUAYAIbHBIX 3aJaHUM,
MIPOEKTOB, HcCclieqoBaHUN. Pe3ynapTaThl OOyudeHHUs ONpPEnessiioT, 4TO OOydaroliuecs
JNOJDKHBI  3HATh, MOHUMATh M JIEMOHCTPUPOBATh [0 3aBEPLICHUM HU3YUYCHUS
JTUCLIUTUIUHBI.

s hopMupoBaHUs, KOHTPOJS U OLEHKU PE3yJIbTaTOB OCBOCHHUS Y4EOHOM
JTUCLIMIUIMHBI UCIIOJB3YETCd CHCTEMA OLEHOYHBIX MEPONPHUATHH, MPEIACTaBIISIONIASL
co00l KOMIUIEKC y4eOHBIX MEPONPUSITUH, COTJIACOBAHHBIX C Pe3yJibTaTaMu O0Yy4YEHUsI
u chopmymupoBanueix ¢ ydyeroM OI'OC COO (mpenMeTHbie pe3yJbTaThl IO

mucturminae) u @I'oC CIIO.

Ne | OK/IIK | Monayas/Pa3nen/Tema Pe3yabTaT 00yueHus Tunbt Oueﬂoqﬂub X
MeponpusTHIA
| | OcHoBHOe conep:kanmne
1 Paznea 1. OcHOBBI Popmyanposar
0a3oBble MOHATHS U
CTPOEeHMS BelllecTBa
3aKOHbI XMMHMHU
1.1 [OK 01 CtpoeHue aToMOB Cocrapiars xumuueckue |1. Tect «CtpoeHune aToMOB
XUMHUYECKUX DJIEMEHTOB |(DOPMYIBI COETUHEHUI B |XUMUYECKUX JIEMEHTOB U
Y IPUPOJIa XUMHUYECKOH |COOTBETCTBUU CO MPUPOJIa XUMUYECKOM CBS3M».
CBSI3U CTEMEHbIO OKUCIICHUS 2. 3ajaum Ha COCTABJICHUE
XUMHUYECKUX DJIEMEHTOB, |XUMUYECKUX (opmyI
UCXOJsI U3 BAJIGHTHOCTU U |IBYXaTOMHBIX COE€TUHEHHIA
ANEKTPOOTPHUIATENLHOCTH |(OKCHIIOB, CYIb()UIOB, TUAPUIOB
U T.IL.).
3. 3agaHus Ha UCHOJIB30BAHUE
XUMHYECKON CUMBOJIMKH U
Ha3BaHWM COeTMHEHUH 10
HOMEHKJIAType MEXKIYHAPOJIHOTO
COI03a TEOPETHUUECKON 1
MPUKIATHON XUMHUH U
TPUBUAIBHBIX HA3BaHUN IS
COCTaBJICHUSI XUMUYECKUX
dbopMyn AIByXaTOMHBIX
coeMHeHuH (OKCUIOB,
Cyab(GUIO0B, THAPUIOB U T.I.) U
JIPYruX HEOPraHUYECKUX
COEIMHEHUH OTJIEIbHBIX KIIACCOB
1.2 |OK 01 IIepuoanueckuit 3aK0H U | XapaKTepU30BaTh 1. Tect «Metannuueckue /
OK 02 tabmuna J[. 1. XHUMHUYECKHE AJIEMEHTHI B |HEMETaJINYECKHe CBOMCTBA,
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OK/IK

Monayas/Pa3nen/Tema

PesynbTaT 00yuenus

THIBI OLIEHOYHBIX
MeponpHuATHH

Meunneneena

COOTBCTCTBHU C UX
II0JIO)KEHHUEM B
IIEPUOIUYECKON CUCTEME
XUMHNYCCKHUX JJIEMCHTOB
J.N. Menneneena

ANEKTPOOTPUIIATEIHLHOCTD U
CPOJCTBO K JIEKTPOHY
XUMHYECKHX JICMECHTOB B
COOTBETCTBHUE C UX AJIECKTPOHHBIM
CTPOCHHEM H TOJIOKEHUEM B
IIEPUONYECKON CUCTEME
XHMHUYECKUX 3jiemeHnToB J[. 1.
Memneneenay.

2. IlpakTyeckue 3aiaHus Ha
YCTaHOBJICHUE CBS3H MEXTY
CTPOCHHEM aTOMOB XUMUYECKUX
AJIIEMEHTOB M MIEPUOTUIECKUM
W3MEHEHUEM CBOMCTB
XUMHYECKHX JICMEHTOB U UX
COE€IUHEHNN B COOTBETCTBUH C
nosnoxenueM Ilepuonnueckoi
CHUCTEME.

3. IIpakTHKO-OpHUEHTUPOBAHHBIE
TEOpPETUYECKHUE 3aJ]aHus Ha
XapaKTepHU3aLNI0 XUMHYECKUX
3JIEMEHTOB: «MeTammudyeckue /
HEMETaJNIMISCKHIE CBOMCTBA,
3JIEKTPOOTPULIATEIBHOCTh U
CPOJCTBO K JIEKTPOHY
XUMHYECKHX JIEMECHTOB B
COOTBETCTBHUE C UX AICKTPOHHBIM
CTPOEHUEM U TI0JIO)KEHHUEM B
MEPUOJINYECKON cucTeme
XUMHYECKUX JIEMEHTOB

J.1. MenneneeBay

Pa3nen 2. Xumnueckue
peakuuu

XapakTepu3oBaTh THIIbI
XHMHUYECKHX peakuuni

KonTposbnas padora
«CTpoeHue BemecTsa u
XHMHUYeCKHe peaknun»

2.1

OK 01
OK 04

Tunel XuMHUECKUX
peaxkuun

CocTaBiIsTh peakiiuu
COCIIMHEHUS, pa3JIoKEHUS,
oOMeHa, 3aMeIICHHS,
OKHCIIUTEILHO-
BOCCTAHOBUTEILHEIE
peaknuu

1. 3agaun Ha cocTaBIECHUE
YPaBHEHUH PEaKLUN:

— COCAUHCHUS, 3aMEIICHHS,
pa3ioxeHus, 0OMeHa;

— OKHCIIMTEIBHO-
BOCCTAHOBUTEJBHBIX PEaKLU C
HCIOJIb30BaHUEM METO/1a
AIIEKTPOHHOTO OaaHca.

2. 3agaun Ha pacyeT Macchl
BEIIIECTBA MK 00BEMaA
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Tunbl 01EHOYHBIX

Ne | OK/IIK | Moayas/Pa3znen/Tema |  PesyabTar 00yueHust .
MepOonpUsITHI
ra3oB 10 U3BECTHOMY KOJHUYECTBY
BEIIECTBA, Macce Wik 00bEMY
OJIHOTO U3 YYaCTBYIOIIUX B
pEeaKLUU BELIECTB; PACYCTHI
Macchl (00bEMa, KoIMuecTBa
BEILIECTBA) MMPOJTYKTOB PEAKIIHH,
€CJIM OJHO U3 BEIIECTB UMEET
pUMeECH
2.2 DNeKTpOIUTHYECKAS CocTaBisTh ypaBHEHUS 1. 3ajaHus Ha cocTaBJeHHE
JIMCCOIIMAINS 1 MOHHBIA |XUMUYECKUX PEaKIHH MOJIEKYJISIPHBIX 1 MOHHBIX
oOMeH MOHHOTO OOMEHa C peakuuii ¢ ydacTueM KHCIIOT,
y4acTUEM OCHOBaHUH U COJIEH,
HEOPraHMYECKUX BEIIECTB |yCTaHOBIICHUE M3MEHEHUS
KHCIIOTHOCTH CPEJIBI
2. JIaboparopnas padota "Turist
XUMUYECKHUX peakuui”

3 Paznen 3. Ctpoenune u |UcciaenoBatrb crpoenne u|KontposbHas padora
cBOliCcTBa CBONCTBa «CBoOlCTBa HEOPTAaHMYECKHX
HEOpraHu4ecKux HEOpraHu4ecKHuX BellecTB)

BelleCTB BellecTB
3.1 |OK 01 Knaccudukanmus, Knaccudunmponars 1. Tect «Homenknatypa u
1K 4.5 HOMEHKJIaTypa 1 HEOpPraHUYeCcKue Ha3BaHUE HEOPraHUYECKHUX

CTpOCHHE
HEOPraHU4eCKUX
BEIIICCTB

BE€IIECTBA B COOTBETCTBUH
C UX CTPOCHHUEM

BELIECTB HUCXO/IS U3 UX
XUMHUYECKOH (HOPMYIIbI UITH
COCTaBJIEHUE XUMUYECKOM
bopMyIbl UCXO/IS U3 HAa3BaHUS
BELIECTBA 110 MEKTyHAPOIHOM
WJIM TPUBHATIBHOMN
HOMEHKJIATYype».

2. 3ajauu Ha pacyeT MacCOBOM
J10J11 (MacChl) XHMHUYECKOTO
a1eMeHTa (COCTUHECHHUS ) B
MoOJIeKyIe (CMecH).

3. [IpakTuueckue 3a1aHus Mo
KJacCU(HUKAIINN, HOMEHKIAType U
XUMHYECKUM (popmymnam
HEOPraHMYECKUX BEIEeCTB
pa3IMYHBIX KJIACCOB.

4. IlpakTyeckue 3aAaHus Ha
OIpPEAETIEHNE XUMUYECKOU
AKTUBHOCTH BEIIIECTB B
3aBUCHUMOCTH BUJa XUMUYECKOU
CBSI3M U TUTA KPUCTATUTMYECKOM
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Tunbl 01EHOYHBIX

Ne | OK/IIK | Moayas/Pa3znen/Tema |  PesyabTar 00yueHust .
MepOonpUsITHI
pELIETKH
3.2 |[OK 01 OU3NKO-XUMUYECKUE YcTaHnaBnuBaTh 1. Tect «OcobenHocTn
OK 02 CBOMCTBA 3aBUCUMOCTH (hHU3HUKO- XAMHYECKUX CBOMCTB OKCHJIOB,
1K 4.5 HEOPraHUYECKUX XUMHUYECKHUX CBOMCTB KHCIIOT, OCHOBaHMM, aM(POTEPHBIX
BEIECTB HEOPraHMYECKUX BEIIECTB [TUIPOKCUIIOB U COJICH».
OT CTPOEHUSI AaTOMOB U 2. 3ajiaHus Ha COCTaBJICHHE
MOJIEKYII, @ TAK)KE TUMA  |ypaBHEHHM XMMHUYECKHUX peaKlui
KPUCTAJUTMYECKON C y4acTHUEeM IPOCTHIX U CIIOKHBIX
pelieTku HEOPraHMYECKUX BEILECTB:
OKCHJIOB METAJJIOB, HEMETAJJIOB U
aM(pOTEPHBIX AIIEMEHTOB;
HEOPraHMYECKUX KHUCIOT,
OCHOBaHUH M aM(pOTEPHBIX
TUAPOKCUIOB, HEOPTraHUYECKUX
COJIeH, XapaKTePU3YIOIINX UX
CBOICTBa M CIIOCOOBI MOTYyYEHHUS.
3. IlpakTuKO-OpUEHTHPOBAHHbBIE
TEOPETUYECKHUE 3aaHNS Ha
CBOMCTBA U MOJIyYEHUE
HEOPraHMYECKUX BEILECTB
3.3 |OK 01 Wnentudukanms Hccnenosath 1. [IpakTHKO-OpHUEHTHPOBAHHbIE
OK 02 HEOPraHUYECKUX KayeCTBEHHBIE PEAKIIMM  [3aJaHMsI 10 COCTABIECHHUIO
OK 04 BEIIECTB HEOPraHMUYECKUX BEIIECTB [XMMUYECKUX PEAKIUI C yUaCTHEM

HCOPraHN4YCCKUX BCIICCTB,
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Tunbl 01EHOYHBIX

Ne | OK/IIK | Moayas/Pa3znen/Tema |  PesyabTar 00yueHust .
MeponpusTHI
UCIIOJIb3YEMBIX JJI UX
UACHTU(DUKAIIIH.
2.JIaboparopnas pabdora:
“Unentudukamnus
HEOPraHUYeCKUX BEIECTB”

4 Pa3nen 4. Crpoenne u |UcciaenoBath crpoenne u|KonTposbHas pabora
cBOlicTBa cBoiicTBa opranuyeckux («CTpoeHune u cBoiicTBa
OPraHMYecKux BellleCTB OPraHMYecKUX BellecTB»
BellleCTB

4.1 |OK 01 Knaccudukanus, Knaccudumuponats 1. 3agaHus Ha COCTaBJICHUE
[IK4.5 |cTpoenue u OpraHNYEeCKHE BEIIECTBA B |HA3BAaHUI OPraHUYECKUX
HOMEHKJIaTypa COOTBETCTBHH C UX COCIMHEHUH 10 TPUBUAIIBHOW HIIH
OPraHWYECKUX BEIIECTB |CTPOCHUEM MEXTyHapOTHOU
CHCTEMaTUYECKON HOMEHKJIAType.
2. 3aga"Husa Ha COCTaBJICHUE
MOJTHBIX M COKPAIIEHHBIX
CTPYKTYPHBIX GOpMYIT
OpraHUYEeCKUX BEIIECTB
OT/IETbHBIX KJIACCOB.
3. 3aauu Ha ompeaeIeHne
npocTeimmen GopmMyITbl
OpraHUYeCKON MOJIEKYJIbI, UCXOS
U3 3JIEMEHTHOTO cocTaBa (B %)
4.2 |OK 01 CBolicTBa OpraHUYECKUX | Y CTaHABJIMBATh 1. 3amaHus Ha cOCTaBJIEHUE
OK 02 COCJIMHEHU I 3aBUCUMOCTD (DU3UKO- YpaBHEHUH XUMHUYECKUX PEaKINil
OK 04 XUMHUYECKHUX CBOMCTB C YYaCTHEM OpPraHUYECKUX
11K 4.5 OPraHMYEeCKUX BEUIECTB OT |BEILIECTB HA OCHOBAHUHU UX

CTPOEHUS MOJIEKYJ

coCTaBa U CTPOEHHS.

2. 3agaHus Ha COCTABJICHUE
YpaBHEHUN XUMUYECKUX PEAKIIUA,
WITIOCTPUPYIOIUX XUMUYECKHE
CBOICTBA C yUETOM MEXaHU3MOB
HNPOTEKaHUs JaHHBIX PeaKklUi U
TEHETUYECKOH CBS3H
OpPraHMYECKUX BEIIECTB Pa3HbIX
KJIACCOB.

3. PacyerHsble 3a1auu 10
YPaBHEHUSIM pEaKLUi C y4acTUEM
OpPraHMYECKUX BEILECTB.

4. JlaGopaTopHas paboTa
“IIpeBpalieHust OpraHu4ecKuX
BELIECTB IPU HArpeBaHUM"
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Tunbl 01EHOYHBIX

Ne | OK/IIK | Moayas/Pa3znen/Tema |  PesyabTar 00yueHust .
MeponpusTHI
4.3 |OK 01 Wnentudukanms Hccnenosate 1.IIpakTuKO-OpHUEHTHPOBAHHbBIE
OK 02 OPraHUYECKUX BELIECTB, |KAUECTBCHHBIC PEAKIIMM  |3aJaHM 110 COCTABIICHUIO
OK 04 UX 3HA4YCHUE U OPraHNYeCKHUX XUMHUYECKUX PEAKIUHN C y4aCTHEM
[IK 4.5 MIPUMEHEHNE B OBITOBOM |COEIMHEHUN OTJENIbHBIX  |OpraHMYECKUX BEIECTB, B T.U.
U IPOU3BOJICTBEHHOU KJIaCCOB UCIOJIb3YEMBIX JUISl UX
JESATEIbHOCTH Y€JI0OBEKA uaeHTU(GUKaLMK B OBITY U
IPOMBILIJIEHHOCTH.
2.JIaGoparopnas padoTa:
“UnenTudukaius opraHnyecKux
COEIMHEHUH OTAENbHBIX KJIAaCCOB”
5 Pazpea 5. XapakTepu3zoBaTthb
Kunernueckue n BJMSIHUE PA3JINYHBIX
TepMoaAMHAMHUYeckue |(paKTopoB Ha
3aKOHOMEPHOCTH paBHOBecHe U CKOPOCTh
NPOTEeKAHUS XMMHYECKHX peakumi
XMMHYECKHUX pPeaKkiui
5 |OK 01 CKOpoCTh XMMUYECKUX | XapaKTepu30BaTh [IpakTHKO-OpUEHTUPOBAHHBIE
OK 02 peaknuii. XUMUYECKOE |BIMSHUE KOHLIEHTPAMN  |TEOPETUYECKHE 3a/1aHMs HA
I[IK 4.5 |paBHOBecue pearupyromux BeecTB U |aHan3 (aKTOPOB, BIUSIIONINX HA
TEMIIEPATYPBI HA CKOPOCTh [U3MEHEHUE CKOPOCTH XUMHYECKON
XUMHUYECKUX PEaKIni peaknuu. [IpakTuko-
XapaxkTepu3oBaTh OPHUEHTUPOBAHHBIC 3a/1aHUS HA
BIIUSTHUE U3MEHEHUS IIpUMEHEHHE nTpuHIumna Jle-
KOHLeHTpauuu Bemects, |[llarense s HaxoxaeHus
peaKuuu cpeasl U HAIPABJICHUS CMEILCHUS
TEMIIEPATyphl Ha PaBHOBECHSI XUMUYECKON PEAKIINU
CMeIlEHHE XUMUYECKOTO |M aHalu3 (GakTOPOB, BIUSIOLINX
paBHOBECHS Ha CMEILECHNE XUMUYECKOTO
paBHOBECHS
6 HcciaenoBaTs HCTHHHBIE
Paznen 6. PacTtBopbl PACTBOPBI C 32JTaHHBIMHA
XapaKTepUCTHKAMH
6.1 |OK 01 [TonsTue o pactBopax  |(Pa3nuuars uCTHHHBIE 1. 3agaun Ha PUTOTOBJIEHUE
OK 02 pacTBOPBI pacTBOPOB.
11K 4.5 2. IlpakTuKO-OpUEHTHPOBAaHHbIE

PpaCUYCTHBIC 3alaHN Ha
JAUCTICPCHBIC CUCTEMBI,
HCIIOJIb3YEMBIC B OBITOBO 1
HpOI/ISBO,Z[CTBeHHOﬁ ACATCIBHOCTHU
YCJI0BCKa

28




Tunbl 01EHOYHBIX

Ne | OK/IIK | Moayas/Pa3znen/Tema |  PesyabTar 00yueHust .
MepOonpUsITHI
6.2 |[OK 01 Nccnenosanue coiicts |HccnenoBath Gu3NKO- Jlaboparopnas pabota
OK 04 pacTBOpOB XUMHUYECKUE CBOMCTBA “IIpuroroBneHue pacTBOpoB”
[IK 4.5 VCTUHHBIX PaCTBOPOB
Il | IIpodeccnonanbHO-OPHEHTHPOBAHHOE COJlepKaHMe (ColepKaHue PUKIATHOT0 MOLYJIS)
7 Paspen 7. OuenuBath nocjaeacTeus |3ammra Keiica (¢ yuerom
Xumusi B ObITY U OBITOBOI H Oyayureil npogeccuoHaIbHON
NPOU3BOACTBEHHOM NPOU3BOCTBEHHOM AesITeJIbHOCTH)
AeATeJIbHOCTH AesITeJIbHOCTH YeJIoBeKa
YeJ10BeKa ¢ NMO3ULUI
IKOJIOTHYECKOM
0e3onacHocTH

OK 01
OK 02
OK 04
OK 07
[IK 4.5

Xumus B ObITY U
MIPOU3BOICTBEHHON
NeATeNbHOCTH YeJI0BEKa

O11eHMBATh MTOCIEACTBUSA
OLITOBOM U
MPOU3BOJACTBEHHOMN
JIeITEITEHOCTH YeJIOBEKa C
MO3UIIMH DKOJOTHUECKOH
0e30I1acHOCTH

Ketic (c yuerom Oynymeit
npoeCCUOHATBHOU
JeSITEIbHOCTH )

Bo3MoKHbBIE TEMBI KEHCOB:

1. IToTennenue knumara u
BBICBOOOKIEHNE Ta30BbIX
TUAPATOB CO JHA OKEaHa.

2. byayiuue matepuansl 1Jisl aBAa-
, MaIlIMHO- U TPUOOPOCTPOCHUSI.
3. HoBble Matepuaiibl 1yist
COJTHEUHBIX OaTapeil.

4. JlekapcTBa Ha OCHOBE
pacTUTEIbHBIX MPEnapaToB
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