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1. TACHOPT MIPOI'PAMMBI YYEBHOM JUCIIUIIJIUHBI
BJ.07 Xumus

1.1 ObaacThr NpUMeHEeHHs POTrPaMMBbI

Pabouas nmporpamma yuebnoi aucuumuael bJ[.07 Xumus sBisercs cOCTaBHON 4acThi0 OCHOBHOM
npodecCHoHaTBLHON 00pa30BaTEIbHON IPOTPaMMBI  MTOJIMTEXHUYIECKOTO Koyuiemka ¢mmana MITY B
nocesnke SI0JJOHOBCKOM B COOTBETCTBHH C (hemepanbHBIM TOCyIapCTBEHHBIM 00pa30BaTeIbHBIM CTAHAAPTOM
cpenHero mnpogeccuoHanbHoro oopasoBanus B coorBercTBrr ®I'OC CIIO mo cnemmansrocTu 08.02.01
CTpOUTENBHCTBO M AKCILTyaTalus 3MaHUH U COOPYKCHUIA.

1.2 MecTo AMCUMILTUHBI B CTPYKTYpe OCHOBHOI 00pa3oBaTeIbHON IPOrpaMMBbI

Hucuunnuna b/1.07 XumMus siBisieTcst AMCHUIUIMHON 0a30BOT0 LHUKIIA.

1.3 Llenu 1 miaHupyeMble pe3yIbTaTbl OCBOSHUSI IUCIUITIIAHBL:

Lenu qucIUIUIMHBIL:

®opMUpOBaHUE y CTYJICHTOB MPEACTABICHUS O XUMHUYECKOW COCTABIISIOIIEH €CTECTBEHHO-
HAay4YHOM KapTUHBI MUpa KaK OCHOBBI NMPHUHATHS PEIICHUNA B >KU3HEHHBIX U MPOU3BOJCTBEHHBIX
CUTYyalMsAX, OTBETCTBEHHOT'O [TIOBEICHUS B IPUPOIHOM Cpele.

1.4. ITnarupyemMble pe3yibTaTbl OCBOCHHS 00IIe00Pa30BATEIILHON JTUCIMIUIMHEI B COOTBETCTBUH C
dIrocC COO

OOuwe (JITIHOCTHBIE U MeTaIpeIMETHBIE) PE3YIIBTATHL:

B gactu Tpy10BOro BoCIuTaHus:

- TOTOBHOCTH K TPYAY, OCO3HAHHE IIEHHOCTH MacTepCTBa, TPYA0II00HUE;

- TOTOBHOCTb K AaKTUBHOM  JESATENBHOCTH  TEXHOJIOTMYECKOM U COLMAIbHOU
HaIPaBJIECHHOCTH, CIOCOOHOCTh HMHHUIIMHUPOBATH, IUIAHUPOBATH W CAMOCTOSITEIIBHO BBIOIHATH
TaKYyI0 IESATEIbHOCTD;

- HHTEpec K pa3IuuHbIM chepam npopeccuoHaATbHON AeSITENbHOCTH,

OpBnajieHne YHUBEpCATbHBIMU Y4eOHBIMU TIO3HABATENTBHBIMU JCHCTBUSMU:

0a30BbIC JIOTHUECKHUE ICUCTBUSL:

- CaMOCTOSITENIbHO (POpPMYIUPOBaTh M aKTyalIM3UpOBaTh MPoOJIeMy, paccMaTpuBaTh ee
BCECTOPOHHE;

- YCTAaHaBIMBATh  CYIIECTBEHHBIM MNPU3HAK WJIM  OCHOBAHUA JUIl  CPaBHEHMS,
Kiaccuukanuu u 0600IIeHHUS;

- ONPEnEeIATh eI AEATEIbHOCTH, 3a0aBaTh IapaMeTPbl U KPUTEPUH UX TOCTUKECHUS;

- BBISIBIIITh 3aKOHOMEPHOCTHU U MMPOTUBOPEYHUS B PACCMATPUBAEMBIX SIBJICHUSIX;

- BHOCUTb KOPPEKTUBBI B JEATEIIBHOCTb, OLIEHUBATH COOTBETCTBUE PE3YyJIbTATOB LIENAM,
OLIEHUBATh PUCKHU MOCIEACTBUM NESATEILHOCTH;

- pa3BUBaTh KPEATHBHOE MBINUICHHE TPU PEIICHUH >KU3HEHHBIX MPoOIeM 0a3oBbIC
HCCIIEIOBATEIILCKUE ICVCTBHUS:

- BIAJIETh HaBBIKAMH y4eOHO-HCCIIEIOBATENILCKON M MMPOCKTHOMN JIEATEIHHOCTH, HABBIKAMU
paspernieHus mpooem,;

- BBIABILATH IIPUYMHHO-CIICICTBEHHBIE CBS3M M aKTyaJM3UPOBATh 3aJayy, BbIIBHUIATh
TUIIOTE3y €€ PEUIEHUs], HAXOJAUTh apryMEHTHI JUIsl TOKA3aTelbCTBA CBOMX YTBEPKACHUM, 33]1aBaTh
MapaMeTpbl U KPUTEPUU PEILICHUS,

- aHAJIM3UPOBATh TMOJIYYEHHbIE B XOJE€ pEIICHUS 3aJayd pe3yJbTaTbl, KPUTHYECKHU
OLIEHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIOBHUSIX;

- yMeTh TIEPEHOCHUTHh 3HAHUS B TO3HABATEIbHYI0 M MPAKTHUYECKYH 00JIacTu
JKU3HEIEATEIIbHOCTH;

- yMeTb UHTErPUPOBATH 3HAHUA U3 Pa3HBIX IPEIMETHBIX 00JIacTeil;

- BBLABUTAaThb HOBBIE UJEH, IPEAJIAraTb OPUTMHAIBHBIE MIOIXOAbI U PELLICHHUS;

- CHOCOOHOCTH UX MCIOJIB30BaHUS B IO3HABATENIbHOM U COLIMAILHOM MPaKTUKE

B 001acTH HEHHOCTH HAYYHOTO MO3HAHMS:

- c(hOpMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUsS HAyKH U  OOIIECTBEHHOW TMPAKTUKH, OCHOBAaHHOTO Ha JUAJIOTEe KYIBTYP,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIMKYJIBTYPHOM MUDE;



- COBEpPUICHCTBOBAaHHWE  S3BIKOBOM M  YUTATEJIbCKOM  KYJbTypbl Kak  CpEICTBa
B3aMMOJIEHCTBUS MEXKIY JTHOAbMH U ITO3HAHUS MUPA;

- OCO3HaHME LIECHHOCTU HAay4YHOU JEATEIbHOCTH, TOTOBHOCTh OCYILECTBIIATH MPOEKTHYIO U
MCCJIEI0BATEIbCKYIO ACSITEIbHOCTh HHAUBUAYAIbHO U B TPYIIIIE;

OBJaieHHe YHUBEPCAJIbHBIMYU Y4eOHBIMHU IO3HABATEIbHBIMU JACHCTBUAMM:

pabota ¢ uadopmanmeii:

- BIQJE€Th HaBBIKAMU IIOJIy4eHHUS HH(DOpPMAMU U3 MCTOYHUKOB pa3HBIX THIIOB,
CaMOCTOSITENIFHO OCYIIECTBISATH MOUCK, aHAIN3, CUCTEMAaTH3AIMI0 U HHTEPIPETANI0 HH(POpMAITH
pa3IMYHbIX BUJOB U (DOPM Ipe/ICTaBICHHUS,;

- CcO3JaBaTh TEKCTHl B Pa3IMYHBIX (opMarax ¢ y4eTOM Ha3HaueHUs HH(popMarmuu u
LIEJIEBON ayTUTOPUH, BBIOMpast ONTUMAIBbHYIO (OPMY MPEACTABICHUS U BU3yalu3alluu;

- OLIEHUBATh JOCTOBEPHOCTbH, JETUTUMHOCTh MH(POPMAIIUH, €€ COOTBETCTBHE MPABOBBIM U
MOPAJIbHO-3TUYECKUM HOPMaM;

- HCIOJIb30BaTh CpeACTBa MH(OPMALMOHHBIX M KOMMYHHUKAIMOHHBIX TEXHOJIOTUH B
pEIIeHUH KOTHUTHBHBIX, KOMMYHHMKATHBHBIX W OPraHU3allMOHHBIX 3alad C COOIOJIEHuEM
TpeOOBaHUI SPrOHOMHKH, TEXHHUKH O€30MaCHOCTH, TMTHEHBI, PeCypcoCOepeKeHHsI, MPABOBBIX H
ATUYECKUX HOPM, HOPM HUH(OPMAIIMOHHOM O€30MacHOCTH;

- BJIaJCTh HABBIKAMU PACHO3HABAHUS M 3alIUTHl HHGpOpMaNMH, HHOOPMAITMOHHON
0€30MacHOCTH JTUYHOCTH;

- TOTOBHOCTbH K CAaMOPAa3BUTHUIO, CAMOCTOSITEIIBHOCTH U CAMOOIIPEICIICHUIO;

- OBJAJICHUE HAaBBIKAMHU Yy4E€OHO-HCCIIENOBATENbCKON, TMPOCKTHOW U  COIMAIbHON
JeSITEIIbHOCTH;

OBJaieHHe YHUBEPCAJIbHBIMIA KOMMYHUKATHBHBIMH JAeHCTBHAMM:

COBMECTHAs J€ATEIbHOCTD:

- TIOHUMATb U MCIIOJIb30BaTh IPEUMYILECTBA KOMaHIHOW M UHUBHIyaJIbHON paboThI;

- TNpPUHUMATh LEIM COBMECTHOW JESTEeIbHOCTH, OpPraHM30BBIBATH W KOOPAMHHUPOBATH
JEICTBHA 110 €€ JOCTH)KEHMIO: COCTABJIATH IUIAH AEWCTBUM, PAacIpenessaTh POJIU C yY€TOM MHEHUN
Y4aCTHUKOB 00CYKJIaTh pPe3yIbTaThl COBMECTHOU pabOThI;

- KOOPJIMHHUPOBATh W BBINOJHATH PabOTy B YCIOBHUAX PEAITbHOT0, BHUPTYaJbHOTO U
KOMOMHHMPOBAHHOT'O B3aUMOJICHCTBHS;

- OCYUIECTBIIATh IO3UTHBHOE CTPAaTETMUYECKOE IIOBEACHHE B PA3JIMYHBIX CUTYalMsIX,
MPOSIBIISATH TBOPYECTBO U BOOOpaXKEeHHE, ObITh MHUIIMATUBHBIM

OBJaieHHe YHUBEPCAJIbHBIMYU PeryJsiTHBHBIMHU ACHCTBUAMM:

MIPUHATHE Ce0s U APYTUX JTIOJEH:

- TPUHUMATb MOTHBBI U apryMEHThl JAPYrUX JIOACH TMpU aHallu3e pe3yJbTaToB
JeSITeIbHOCTH;

- TpU3HaBaTh CBOE MPABO U MPaBO APYTHUX JIIOJIEH HA OLIMOKH;

- pa3BUBATH CIOCOOHOCTH MOHUMATh MU C MO3UIMH JIPYTOro YEJIOBEKa;

B o6s1acTH 3K010IrM4€CKOr0 BOCIIUTAHHUSA:

- c(OpMHUPOBAHHOCTh DSKOJOTUYECKOW KyJIbTYpbl, INOHUMAHHE BIHUSHUS COLHUAIBHO-
HPKOHOMHUYECKUX TIPOLECCOB HA COCTOSHHUE TPUPOAHOW M COLUAIBHON Cpelbl, OCO3HAHHE
100aTBbHOTO XapaKTepa HKOJIOTHYECKUX TTPOOIeM;

- IUIAaHMPOBAHUE M OCYLIECTBIICHUE JIECHCTBUH B OKpPYXKaloOIIEW cpelle Ha OCHOBE 3HAHMS
1eJIel YCTOMYMBOTO Pa3BUTHS YEJIOBEYECTBA;

AKTUBHOE HEMPUATUE IECUCTBUMN, IPUHOCAILINX BPEJ OKPYKAOLIEN CPELE;

- yYMEHHE IIPOTHO3UPOBATh HeOJIaronpusITHbIE 3KOJIOTUYECKHE MTOCJIEICTBUS
MPEAITPUHUMAEMBIX JIEHUCTBUM, IPEAOTBPAILATh UX;

- pacUIMpEeHHE OIbITa IEATEIBHOCTH YKOJIOTMYECKON HAIPABICHHOCTH;

- OBJIQJICHUE HABBIKAMU Y4eOHO-MCCIEIOBATEIbCKOW, MPOEKTHOW M  COLMAIBbHOM
JIeATEIbHOCTH.

JlucrurmHapHble (TpeIMETHBIE) pe3YIIbTaThl 00yUEHUS:

- 3HaHUS:



31- 3HaeT: OCHOBOIIONATAIOIMIAE TOHATHUS (XUMUYECKUNU DJIEMEHT, aTOM, JJICKTPOHHAs
o0oiouka aroma, S-, p-, O-2JI€KTpOHHBIC OpPOWTAIM aTOMOB, WOH, MOJIEKYJa, BaJCHTHOCTH,
3JIEKTPOOTPULATEIBHOCTh, CTENEHb OKHUCJIEHMS, XHMHMYECKas CBA3b, MOJIb, MOJISIpHAs Macca,
MOJISIPHBIA 00BEM, YTJIEPOAHBIN CKeleT, GyHKUMOHANbHAS TPYIINa, PaguKal, H30MEpHs, H30MEPHI,
TOMOJIOTUYECKUI DS, TOMOJIOTH, YIJIEBOAOPOJbI, KUCIOPOJI- U a30TCOJEpXKallhe COECIUHEHMS,
OMOJIOTHYECKH aKTUBHBIC BEIECTBA (YTJIEBOJBI, XKHUPHI, OCIKN), MOHOMED, MOJIUMED, CTPYKTYPHOE
3B€HO, BBICOKOMOJIEKYJISIDHBIE COEOUHEHUs, KPHUCTAIIMYECKAs pElIeTKA, THUIbl XUMHUYECKHX
peakuuil  (OKMCIUTEIbHOBOCCTAHOBUTENbHBIE, JK30-U OSHAOTEPMUUYECKUE, PEAKIUHM HOHHOIO
o0MeHa), pacTBOP, ANEKTPOJIUTHI, HEIJEKTPOIUTHI, JIEKTPOIUTHYECKAs TUCCOLUALINSA, OKUCIUTED,
BOCCTAaHOBUTEIb, CKOPOCTh XMMHUYECKOW pEaKIU{, XMMHUYECKOE PAaBHOBECHUE), TEOPUH U 3aKOHBI
(Teopuss XMMHYECKOro CTpoeHHs opranumdeckux BemiectB A.M. bytnepoBa, Teopus
ANEKTPOJIUTUYECKON Iuccounanuu, nepuoandeckuii 3akon .M. MenaeneeBa, 3aKOH COXpaHEHHUS
MAacchl), 3aKOHOMEPHOCTH, CUMBOJIMYECKHI SI3bIK XUMUHU, (PAaKTOJIOTMYECKHE CBEACHHS O CBOMCTBAX,
COCTaBe, MOJIyYE€HUHU U OE30M1aCHOM HCIOJIb30BaHUH BAXKHEUIINX HEOPraHUUYECKUX U OPraHUYECKUX
BEIIECTB B ObITY U MPAKTUYECKON EATEIHHOCTH YEIOBEKa;

32- 3HaeT OCHOBbI: XUMHUYECKOM COCTaBIISIIOIIEH €CTECTBEHHOHAYYHON KapTHUHBI MUpPa, pPOJIU
XUMHUH B TIO3HAHUU SIBJICHUU MPUPOJBI, B (DOPMUPOBAHUM MBILIUICHUS M KYJIbTYPbl JIMYHOCTH, €€
(YHKIMOHATHHOH TPAMOTHOCTH, HEOOXOAMMOW [UIS pEIIeHHs TNPAKTHYEeCKUX 3aJad |
9KOJIOTHYECKH 0O0CHOBAHHOTO OTHOIICHHUS K CBOEMY 3JI0POBBIO U IPUPOJIHOM Cpesie;

33 - 3HaeT OCHOBHbIE METO/Ibl HAay4YHOI'O II03HAHUS BEIIECTB M XUMHUYECKHUX SIBJICHUMN
(HabnroieHue, U3MepeHue, IKCIEPUMEHT, MOJICITUPOBAHHUE).

- yMeHwus:

VY1 - yMeer: BBIBIATH XapaKTE€pPHbIC MPU3HAKA W B3aUMOCBS3h H3YUYCHHBIX MOHSITHH,
MPUMEHATh COOTBETCTBYIOLIME MOHSATUS NMPHU ONKUCAHUM CTPOEHHUS U CBOMCTB HEOPraHMYECKUX U
OpTraHWYECKUX BEIIECTB M MX TMPEBpAICHUMN; BBISBIATh B3aUMOCBSI3b XWMHUUYECKHX 3HAHUW C
MOHATUSAMHU U MPEACTABICHUSAMHU JPYTUX €CTECTBEHHOHAYYHBIX IPEIMETOB;

VY2 - ymeer: UCNOib30BaTh HAMMEHOBAHUS XUMHUYECKHX COEIMHEHUN MEXIyHApOJIHOTO
COI03a TEOPETUYECKOM M NPHUKIAAHOW XUMHUU W TPUBUAJIBHBIE HA3BaHMS BaXHEHIIUX BEIIECTB
(3TUIEH, aleTWIeH, MNIMLUEpHH, GpeHon, GpopmManbaeru, YKCycHasi KUCI0Ta, TJIMIUH, YrapHbIi Tas,
VIIEKUCIBIA Ta3, aMMHUaK, rallieHas W3BeCTh, HETalleHas H3BeCTh, MUThEBas COla U JIPYTHX),
COCTaBIATh (OPMYJIbI HEOPraHMYECKHX W OpPraHMYeCKUX BEUIECTB, YPaBHEHHUS XMMHUYECKHUX
peakiuii, OOBSCHATh UX CMBICH; TOATBEPKIATh XapaKTEPHbIE XMMHUYECKHE CBOWCTBA BEIIECTB
COOTBETCTBYIOIIUMH IKCIIEPUMEHTAMH U 3aITUCIMU YPABHEHUN XUMUYECKUX PEaAKITUH;

Y3 - yMmeer: yCTaHaBIWBAaTh MPUHAMJICKHOCTh M3YUYCHHBIX HEOPraHMYECKUX U
OpraHMYECKUX BEIIECTB K OMPEIENIEHHBIM KjaccaM U TpyIaM COEIUHEHH, XapaKTepu30BaTh UX
COCTaB M BaKHEWILIME CBOWMCTBA; OMPENEATh BUJBI XMMUYECKUX CBA3€H (KOBaJIEHTHAs, WUOHHAs,
MeTaJIJIN4ecKasi, BOJOPOJAHAs), TUIBl KPHUCTAUIMYECKUX PELIETOK BEIIECTB; KIACCU(PUIUPOBATH
XUMUYECKHUE PEaKIINH;

V4 - ymeer: mpoBOAUTH pacyeThl MO0 XUMHUYECKUM (OpPMyJIaM U YPAaBHEHHSIM XHUMHYECKUX
peakiuii ¢ HCIONb30BaHHEM (PU3NYECKUX BEIWYUH, XapaKTepPU3YIOMIUX  BEIIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: Macchl, 00beMa (HOpMallbHbIE YCIOBHS) I'a30B, KOJUYECTBA BELIECTBA;
HCII0JIb30BaTh CUCTEMHbIE XMMUYECKUE 3HAHUS JIs1 IPUHATUS PEIIEHUI B KOHKPETHBIX JKU3HEHHBIX
CUTYaIUsX, CBI3aHHBIX C BEMIECTBAMHU U UX MPUMECHEHHEM

V5 - yMeer: MIaHUpPOBaTH M BBHINOJHATh XUMHYECKHUN SKCHEPUMEHT (MIpeBpallleHHs
OpPraHWYECKUX BELIECTB IIPU HArpEBaHMUM, IIOJYYEHUE OTWICHA W U3YYEHUE €ro CBOMCTB,
KaueCTBCHHBIC PEaKIMH Ha albJCTHIBI, KpaxMmall, YKCYCHYIO KHCIIOTY; JEHATypaiusi OelIKoB MpHU
HarpeBaHUM, LIBETHbIC PEAKIUU OEJIKOB; MPOBOIUTH PEAKIMU HOHHOTO OOMEHa, ONPENeNsTh CperLy
BOJIHBIX PaCTBOPOB, KQU€CTBEHHBIC PEAKIIMU Ha CYIb(aT-, KapOOHAT- U XJIOPHUI-aHUOHBI, HA KATHOH
aMMOHHUS;, pelaTh SKCIEpUMEHTAIbHBIC 3adaun mo TemaMm "Meramisl" u "Hemeramisl") B
COOTBETCTBUU C TpPaBWJIAMHU TEXHUKH OE30MACHOCTH TMPH OOpalleHHWH C BEIIeCTBAMU U
1ab0paTOpHBIM 000PYAOBAHUEM; MPEICTABIATH PE3yIbTaThl XUMHUUECKOIO SKCIIEpUMEHTa B popme



3alliUCH YpaBHEHUIN COOTBETCTBYIOUIMX pEaKIUil U (OpMyIHpOBaTh BBIBOJBI Ha OCHOBE 3THUX
pE3yJIbTaTOB;

Y6 - ymeer aHanM3UpPOBATh XUMHUYECKYI0 HH(POpPMAIUIO, IOJYyYaeMyl0 M3 pPa3HBIX
HUCTOYHUKOB (CpeACTB MaccoBoi nH(popmanuu, cetb IHTEpHET U ApyTHe);

VY7 - yMeeT: IpOBOAUTH pacueThl MO0 XUMHUYECKUM (OpMyJiaM U ypaBHEHUSM XUMHYECKHX
peakiuii ¢ HCIOJB30BaHHEM  (PU3MYCCKUX BEIIMYMH, XapaKTEepU3YIOIIMX BeEIIeCTBa C
KOJIMYECTBEHHOU CTOPOHBI: Macchl, 00beMa (HOpMaJIbHbBIE YCIOBHS) T'a30B, KOJIMUECTBA BEIIECTBA;
HCII0JIb30BaTh CUCTEMHbIE XMMUYECKUE 3HAHUS JIJISl IPUHATHS PEIICHUN B KOHKPETHBIX JKU3HEHHBIX
CUTYallUsX, CBSI3aHHBIX C BELIECTBAMH U UX MPUMEHEHHUEM,;

Y 8 - ymeer: MmiIaHUPOBAaThb W BBIMOJHATH XMUMHYECKHUU SKCHEPUMEHT (IpeBpalleHust
OpraHMYECKUX BEIIEeCTB IIPU HArpeBaHUU, I[OJyYCHHWE OTUJIEHA U U3yYEHHUE €ero CBOMCTB,
KAueCTBCHHBIC PEaKIMHM Ha albJCTHIbI, KpaxMall, YKCYCHYIO KHCIIOTY; JEHATypaius OelIKOB MpHU
HArpeBaHuM, LIBETHHIC PEAKIUU OEJIKOB; MPOBOJUTH PEAKIMU HOHHOTO 0OMEHa, ONPEeNiTh CpeIy
BOJIHBIX PAaCTBOPOB, KAU€CTBEHHBIC PEAKIIMHU Ha CyJb(aT-, kKapOoHAT- U XJIOPU/I-aHUOHBI, HA KATHOH
aMMOHHUS;, pelaTh SKCIEpPUMEHTAIbHBIC 3adaud mo TemaMm "Meramisl" u "Hemeramisl") B
COOTBETCTBUM C TIPaBWJIAMH TEXHHUKH O€30MacHOCTU TMpU OOpalIeHUHW C BEIIECTBAMU U
1ab0paToOpHBIM 000PYAOBaHUEM; MPECTABIATh PE3yIbTaThl XUMHUYECKOTO SKCIIEpUMEHTa B popme
3alMCH yPaBHEHUH COOTBETCTBYIOIIUX PEAKIUH U (HOPMYJIHPOBATH BHIBOJBI Ha OCHOBE I3THUX
pe3yNbTaToB

Y9 — ymeer: cobmoaaTh MpaBuiIa SKOJOTHUYECKH LIEIeCO00pa3HOTO MOBEACHHS B OBITY H
TPYIOBOU JEATEIPHOCTH B LENSX COXPAHEHUS CBOETO 3/I0POBbS U OKPY’KAIOLIEH MPUPOAHOMN
Cpenbl; YYUTHIBAaTh OMACHOCTh BO3JECHCTBHSI HA KUBBIE OPraHU3MBI OIPEICICHHBIX BEIIECTB,
MOHMMAasi CMBICIT TIOKa3aTels MPpeIeIbHOM JOIMyCTUMON KOHIICHTPAIHH.

1.5. Komnerennuu obyyaromierocs, popMupyembie B pe3ysibTaTe OCBOSHHSI JUCLIUIUIUHBL:

OOpazoBatenbHass M BOCIHTATENbHasl AESITEIBbHOCTh HalpaBieHa Ha (QOPMHUpPOBAHUE Y
00yyaroIerocs caeayomux KOMIeTeHIUI:

OK 03 IInanupoBaTh M peann30BBIBATH COOCTBEHHOE MpO(eccHoHalbHOE U JMYHOCTHOE
pasBUTHE, NPEANPUHUMATENIBCKYIO AEATENbHOCTh B MpOo(hecCHOHAIbHOW cdepe, HUCIONb30BaTh
3HaHMUS 110 MPABOBOM U (PMHAHCOBOW I'PaMOTHOCTH B PA3JIMYHbIX KU3HEHHBIX CUTYaIUsIX.

OK 07 CopneiicTBoBaTb COXpPAaHEHHUIO OKpYJXKalollled Cpeabl, pecypcocOepexeHuto,
MPUMEHSTh 3HaHUS 00 U3MEHEHUH KJIMMaTa, MPUHIUIBI OepeKIMBOrO MPOU3BOACTBA, F3PPEKTUBHO
JIeCTBOBATh B UYPE3BbIUANHBIX CUTYAIUIX.

OK 09 Ilonb3oBarbcst mnpodeccruOHANbHON JOKyMEHTAallMed Ha TOCYJapCTBEHHOM U
MHOCTPaHHOM SI3bIKaX.

1.6. KoJauvecTBO 4acOB HA OCBOEHHE MPOTPAMMBI:
MaKcUMalibHas yueOHas Harpyska oOydaroniuxcst — 72 yaca,
oOs3aTenpHas ayIuTopHas yueOHasi Harpys3ka oOydaromuxcs — 72 Jaca.



2. CTPYKTYPA U COAEP/KAHUE OEPA3OBATEJII)HOI‘/JIUI/I BOCIIUTATEJILHOM
JAEATEJIBHOCTHU 110 PEAJIM3ALIMU YYEBHOU JUCHUIIJIMHBI

B/J1.07 XUMUA
2.1. O0beM JUCUMIITIMHBI M BUIbI Y4e0HOH padoThl
. Bcero

Buj yueoHoii pa6oThl 4ACOB Cemectp 1
AyAUTOpPHBIE 3aHATHS (BCEro) 72 72
B Tom uncne:
Jlexmmm (J1) 36 36
[TpakTrueckue 3ansatus (113) 10 10
Cemunapsl (C) - -
JlaGopaTopHusie padoTs (JIP) 26 26
CamocTosiTesqbHasi padora ctyaenToB (CPC) (Bcero) - -
KoncynbTanuii - -
Dopma IpPOMEKYTOUHOU aTTeCTAIUN mud.3ader | aud.3auer
nuddepeHIMpPOBaHHBIN 3a4eT
O01mas TpyA10eMKOCTh 72 72




2.2 Tematnueckuii maan bJ1.07 Xumus

KonnuecTtBo yacos
HaunmenoBanue tem
No | [HHudp 5 §
| mNe £ 51 = 2 2
n/m S = | E =
3QHATHS E'S 1 E 3 )
c2d = | Eg| 83
SH c e8| &&
S 22| g¢
=i
Pa3nes 1. OcHOBBI CTPOEHNS BelleCTBA
1 J1 CrpoeHre aTOMOB XUMHUYECKHX JIEMEHTOB M IPUPOJIa XUMHUYCCKON CBSI3H 2 2
Pewienue 3ananuii Ha UCHIOJIB30BAHUE XUMUYECKON CUMBOJIMKH U HA3BaHUU COCIUHEHUI IO HOMEHKIIAType
o | 31 | MewAyHApOAHOTO cot03a TEOPETUYECKON M MPUKIIATHON XUMUHU U TPUBUAILHBIX HA3BaHUH IJIs1 COCTABIICHUS 5 5
XUMHYECKUX (POPMYIT IBYXaTOMHBIX COSAMHECHUN (OKCUIOB, CYIb(QHUI0B, THAPUIOB U T.I1.) U APYTHUX HEOPraHUICCKUX
COETMHEHHI OTJIENBHBIX KIACCOB.
3 J12 Ileproanueckuii 3aK0H U IIEpUOANYECKas] CUCTEMa XUMHUUecKuX diieMeHToB JI.M.MeHeneena. 2 2
[Tepuoanueckuii 3aK0H U EPUOINYECKas cucTeMa XUMUYeckux 3neMeHToB J[.M.MenaeneeBa. Penienre npakTuko-
4] 132 OPUEHTUPOBAHHBIX TEOPETUYCCKUX 33JJaHUM HA XapaKTePU3AIUI0 XUMUYECKUX 3JIEMEHTOB «MeTtamndeckue / 2 2
Pa3zpen 2. Xumnueckue peakunu
5 J13 Tunpl XUMAYECKUX PEeaKIui 2 2
KonnuectBernsie oTHOIIEHUS B XuMuH. OCHOBHBIE KOTMYECTBEHHBIC 3aKOHBI B XUMHUHU U PACUETHI 110 YPaBHEHUSIM
6 | 133 | XMMHYCCKUX peakiuii. Moib KaK ¢/[MHAIIA KOJIMYeCTBa BemecTBa. MospHas Macca. 3aKOHBI COXPAHEHHS MaCCEI H 2 2
sHepruu. 3akoH ABoraapo. MomispHEI 00beM razoB. OTHOCHTENbHAS IIOTHOCTh Ta30B. PacueTsl 10 ypaBHEHUSIM
XMUMHAYECKHX PEaKIUH ¢ UCTIOIBb30BAHUEM Macchl, 00beMa (HOpMallbHbIE YCIIOBHSI) ra30B, KOJMYECTBa BEI[eCTBA
Teopust 3MEKTPOIIMTHICCKOM ucconualui. oHbI. DIEKTPOIUThI, HE3JIEKTPOIUThI. Peakiiuu HOHHOTO 0OMeHa.
7 14 CocrapneHue peakiuit FOHHOTO 0OMEHA IyTEM COCTaBJICHHUS UX TMOTHBIX M COKPAIICHHBIX HOHHBIX YPaBHEHUI. 2 2
KucnotHo-ocHOBHBIE peaklivu. 3a/1aHUs HAa COCTABJICHUE HOHHBIX PeaKInil
JlaGoparophast pabota “TUIbl XUMUYECKUX PEaKIUi’”. 2
g | jyipp | Hccrnenosanue Tumos (TI0 cocTaBy ¥ KOJIMYECTBY UCXOAHBIX M 00Pa3yIONINXCS BEMISCTB) U IPU3HAKOB XMMHYECKIX 2
peaxuii. [IpoBenenne peakmuii FOHHOTO OOMEHa, OIpeIelIeHNe CPebl BOIHBIX PAaCTBOPOB. 3a/laHUS HA COCTABJICHHE
HOHHBIX DEAKITHI
9 | II34 | CrpoeHnue BemiecTBa U XuMuueckue peakuuu. Jlenosas urpa « TaiHbl XUMUH U OHOIOTHNY. 2 2
Pa3nes 3. CTpoeHHe M CBOHCTBA HEOPraHMYECKUX BellleCTB




10

Jd5

Knaccudukarms, HOMEHKJIATypa B CTPOSHIE HEOPTaHWYECKIX BEIIECTB

11

JIP 2

Pemenne mpakTHUecKUX 3alaHUi 10 KiaccuUKAIINN, HOMEHKIIATYpE  XUMHYECKUM (OpMyJIaM HEOPraHMIECKUX
BEILECTB PA3JIUYHbBIX KJIacCOB (YrapHbIi ra3, YIJICKUCHbIN Ta3, aMMHAK, ralieHast H3BeCTh, HeralieHast U3BeCTh,
MUTHEBAs COMA U IPYTHX): Ha3bIBATh U COCTABIIATH ()OPMYJIbI XMMUYECKUX BEIIECTB, OMPEICIATh IPUHAIICHKHOCTh K

12

Jd6

Mertamisl. O6HH/IC (1)I/I3I/I‘IGCKI/IC U XHUMHYECKHE CBOMCTBA MeTalaoB. CrocoObI IMOJIy4YCHUA. 3HaUYCHUE METAJIOB U

13

JT7

Hewmeramisl. O0mue Gu3ndecKkue 1 XUMIYIECKHE CBOMCTBA HEMETAILTOB. THITMYHBIC cBOWCcTBa HeMeTauioB [V— VI
rpynn. Knaccudukarys 1 HOMEHKIIATypa COSIMHEHUI HeMeTalIoB. KpyroBopoThl OMOTEHHBIX 3JIEMEHTOB B TIPUPOJIC

14

JI8

XUMUYECKHE CBONCTBA OCHOBHBIX KJIaCCOB HEOPTaHUYECKUX BEIIECTB (OKCUIOB, TUAPOKCUIIOB, KUCIIOT, COJICH U JIp.).
3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB MPOCTHIX BEIIECTB, BOJOPOIHBIX COCTUHEHUH, BBICIIUX OKCHIOB U
TUIPOKCHIOB

215

1135

CocTraBiieHue ypaBHEHUH XUMUYECKUX PEAKLIUN C y4aCTHEM MPOCTHIX U CIOXKHBIX HEOPTaHUYECKUX BEIIECTB: METAJIJIOB
Y HEMETAaJJIOB; OKCHIOB METAIIJIOB, HEMETAJUIOB M aM()OTEPHBIX 3JIEMEHTOB; HEOPTAHHYECKUX KHCIIOT, OCHOBAaHUN U
aM(pOTEepHBIX TUAPOKCHIOB; HEOPTaHHUECKUX COJIEH, XapaKTepU3YIOIIUX UX CBOHCTBA.

Pemenne npakTHKO-OPHEHTHPOBAHHBIX TEOPETUUECKUX 33JaHUI Ha CBOMCTBa, COCTaB, MOJTy4YeHHE U Oe30macHoe
WCIIOJIb30BaHUE BAXKHEHIITNX HEOPTaHUUECKUX BEIIECTB B OBITY U MPAKTHUECKOH JISSITEIbHOCTH YEIOBEKa

16

JIP 3

JIaboparopHras padora «neHTrduKanms HEOPTaHUIECKUX BEIIECTBY.
Pemenne OKCHCPUMCHTAJIBHBIX 3a1a4 110 XUMHUYCCKUM CBOMCTBaM METAJIOB U HEMETAJUIOB, 11O PACIIO3HABAHUIO U
[OTy4CHUIO COCJUHEHUIT METaJIOB U HEMETAJLIOB.
N neHTudukanys HeOpraHMIeCKUX BELIECTB C UCTIOJIB30BAaHHEM UX (PM3HKO-XMMHUYECKUX CBOMCTB, XapaKTEPHBIX
Ka4yeCTBEHHBIX peakiuii. KauecTBeHHbIC peakIMu Ha CyibdaT-, KapOOHAT- M XJIOPHI-aHHOHBI, Hd KATHOH aMMOHHS

Pa3nes 4. CTpoeHHe M CBOHCTBA OPraHHYECKUX BEIeCTB

17

JI19

Knaccudukauus, crpoeHre 1 HOMEHKJIATypa OPraHNuECKUX BEIECTB

18

JIP 4

Homenknatypa opraHn4ecKux COSANHEHUH OTACNBHBIX KIIaCCOB (HACHIIICHHBIC, HEHACHIIICHHBIE U aDOMaTHYECKUE
YTJIEBOIOPOIBI, CIIUPTHL, (PEHOIIBI, alTbACTH/IbI, KETOHBI, KapOOHOBBIE KHCIOTHI | Jip.) CocTaBiieHHE MOIHBIX U
COKpAIllEeHHBIX CTPYKTYPHBIX ()OPMYJI OPraHHUYECKHUX BEUIECTB OT/ACIBHBIX KJIACCOB, UCTIONB3Ys MX Ha3BaHUS 110
CHCTEeMaTHYEeCKOW M TPUBHAIILHOI HOMEHKJIAType (3THIICH, alleTHIICH, ITUIepuH, Gpenom, 19 ¢opmanpaerun, ykcycHas
KHCJIOTa, HIMH). PacdyeTsl pocrefinieit GopMyJsibl opraHndecKkoil MOJIEKYJIbl, UCXOJIsl M3 3JIEMEHTHOTo cocTana (B %)

19

J10

VYT1eBoI0PO/IBI C POCTHIMU CBS3SIMH — AJIKAHBI M IIMKJIOAIKAHbL: 0COOCHHOCTH KJIACCU(PHKAIIMHA 1 HOMEHKIIATYPhI
BHYTpPH KJIacca; TOMOJIOTHUYECKHH psJl v o01mas popMyna; nzomepusi; Gu3nvecKre CBOMCTBA; XUMHUUECKHE CBOUCTBA;
CIOCOOBI IOTYUEHHSL.

20

J11

VYTIeBOIOpOIbI C OJTHOM KPATHOMN CBSI3bI0 — aJIKEHBI, AIKKHBI: 0COOEHHOCTH KJIACCU(UKAIIUU 1 HOMEHKIIATYPhI BHYTPU
KJ1acca; FOMOJIOTHYECKHU psit 1 o01ast popmyiia; uzomepusi; Gpu3ndecKre CBOMCTBA; XUMHUECKUE CBOWCTBA; CIIOCOOBI
OJIYICHUSL.

21

JT12

HpHpO}lHBIC HUCTOYHUKH YTIICBOAOPOAOB U UX nepepa60TI<a.




22

J13

Kuciopoacoaepkariye opraHidecKie COeANHEHNS: CIIMPThI U (PEHOIIBL: 0COOEHHOCTH KIaCCH(PHUKALINU K
HOMEHKJIATYPBI BHYTPH KJIacca; TOMOJIOTHUECKHU st ¥ 00111ast hopMyIia; H3oMepusi; PU3HUecKre CBONCTBA;
XUMHUYECKHE CBOMCTBA; COCOOBI moydeHus. [IpakTuyeckoe MpUMEHEHHE STHIIOBOTO CITUPTA, STHICHTITHKOJIS,
rounepuHa. heHona.

23

14

Kucnopojacoaepxaiue opraHu4ecKie COSTUHEHHS. AJIbJICTUIBI U KETOHBI: OCOOCHHOCTH KJIACCU(DUKAIIH U
HOMEHKIIATypBI BHYTPH KJIacca; TOMOJIOTHYECKUH psa u o0miast popmya; nzomepus; Gu3ndecKie CBONCTBA;
XUMHYECKHE CBOWCTBA; cIOcO0RI momyueHus. [Ipumenenne dhopmanpaernia, aleTaabIeruaa.

24

JIP 5

CBolicTBa OPraHUYECKUX COSMHCHUN OTACIBHBIX KJIACCOB (TPUBUAIBHAS U MEKIYHAPOIHAS HOMCHKIIATYpa,
XUMHYECKHE CBOWCTBA, CTIOCOOBI TOMYUYEHHS): TPEIeIbHbIE (AIKaHbI ¥ UKIIOATKAHBI), HETIPeIeNbHbIE (aIKEeHFI,
ANKWHBI U aTTKaINEHbBI) U ApOMATHICCKHUE YTIICBOJOPO/IbI, CIIUPTHI U (PEHOIBI, KAPOOHOBBIC KUCIOTHI U 3(QUPHI,
AJIbACTHUAbI U KETOHBI, aMUHBI 1 aMUHOKHCJIOTEI, BBICOKOMOJICKYJISIPHBIC COCANHCHMUS. 3aIlaHI/I$1 Ha COCTaBJICHUEC
ypaBHCHI/Iﬁ XUMHNYECCKUX pCaKHI/Iﬁ C Y4aCTUEM OPraHMYCCKUX BCHICCTB HA OCHOBAHNHU UX COCTaBa U CTPOCHUSA

25

JIP 6

CocraBieHHE CXeM peakui (B TOM YKCIIE O NPeI0OKEHHBIM LENOYKaM MPEeBPaIleHuil), XapaKTepU3yOLINX
XMMUYECKHE CBOMCTBA OPraHUYECKUX COCTUHEHUN OTIEIBHBIX KIaCCOB, CIIOCOOBI MX MOMYYCHHUS M HA3BaHHE
OpraHU4eCKUX COEAUHEHUH 110 TPUBUAIBHON UM MEKIYHAPOJAHON CUCTEMATUYECKOW HOMEHKIIAType.
Pemenne mpakTHKO-OpUEHTHPOBAHHBIX TEOPETUYECKUX 3aJaHUHA HA CBOMCTBA OPraHUYECKHUX COCTUHEHUM OTIEIbHBIX
KJIaCCOB

26

JIP 7

JIaboparopHras padora “lIpeBpamieHns OpraHUYecKUX BEIIECTB IMPU HarpeBaHUH .
ITomyuenue 3THiIeHa U U3yYEeHHE €ro CBOMCTB. MonenrpoBaHue MOJIEKYJI U XUMUYECKHUX MpEeBpallleHuil Ha pumepe
DTAHA. DTUIICHA. AIICTUICHA U 1IN

27

J15

I/I,I[GHTI/I(I)I/IKaLII/IH OpPraHNYCCKUX BCHICCTB, UX 3HAUYCHUC U [IPUMCHCHUC B OBITOBOM U HpOH3BOZ[CTBCHHOﬁ JACATCIIBHOCTHU
YCIIOBCKa

28

JIP 8

Wnentudukanys opraHuyecKuX COSIMHEHUN OTICIbHBIX KJ1acCOB. PacTBopeHue u ocaxaeHue 0enkoB. [{BeTHbIe
peaxium OeNKOB.

29

JIP 9

BricokoMoneKkysipHbIe COSAMHEHHS: MOHOMEp, IOJUMEp, CTPYKTypHOE 3BeHO. [lommmepusarusi STWICHA Kak
OCHOBHO€ HAaIPaBJICHHE €r0 MCIOIb30BAHNUS.

Paspnen S. Kunernueckue n TCPMOIUHAMHUYCCKUEC 3AKOHOMECPHOCTHU INPOTCKAHUA XUMHUYCCKHUX peammii

30

J16

CKOpPOCTh peaxIyu, €€ 3aBUCMOCTb OT Pa3IMYHbBIX (JAKTOPOB: IPUPOIBI PEATHPYIOIINX BEIIECTB, KOHI[CHTPAI[UH
pearupyoIux BemecTs, TEMIIEPATyphl U TUIOMIAIH PEaKIIMOHHON MIOBEPXHOCTHU. TeroBbie 3 PEeKTh XUMHISCKHX
peakuuil. OK30- U 3HIOTEPMHUUECKUE, PEaKIIUH.
ObparumocTh peakuii. XuMHYECKOe paBHOBECHE U €r0 CMELIEHHUE 1101 IeHCTBUEM Pa3InUHbIX (PakTopoB
(KOHIIEHTpalKs PEareHTOB WX MPOIYKTOB PEAKINH, JaBJIEHUE, TEMIIEpaTypa) Ui CO3/IaHus ONITUMAIIBHBIX YCIOBUN
IIPOTEKaHUsl XUMHUecKUX npoueccoB. IIpunnun Jle [latense




31

JIP 10

PerneHue mpakTHKO-OPUCHTUPOBAHHBIX 3aJaHNH Ha aHANHU3 (PAKTOPOB, BIMSAIONIUX HA U3MEHEHHE CKOPOCTA XUMUYECKON
[peakIny, B T.4. C MO3UIUI SKOJIOTHUECKH IIeJIECO00PA3HOTO MOBEACHUS B OBITY M TPYIOBOH JEATEIBHOCTH B IEIIAX
COXPaHEHUS CBOETO 3J0POBbS U OKPYXKAIOLIEH IPUPOIHOM CpEBL.

PelieHre mpakTUKO-OPUEHTUPOBAHHBIX 3a/1aHnii Ha puMeHeHue npunnumna Jle-lllarense Ay Hax0XKAeHUS HATIPABJICHUS
CMEIIICHUs] pABHOBECHsI XUMHUYECKOM PeakIuy U aHau3 (JaKTOPOB, BIUSIONIMX Ha CMEIICHUE XUMHUYECKOTO PABHOBECHS

Pa3znen 6. PacTBopnl

32

J17

PactBopeHue Kak PU3NKO-XUMHYeCcKuit mmporiecc. PactBopbl. CriocoOBI TPUTOTOBIICHUS PACTBOPOB. PacTBOPHMOCTS.
MaccoBas 107151 paCTBOPEHHOTO BemiecTBa. CMBICH MTOKa3aTelNs MPEIeIbHO TOMYCTUMOM KOHIIEHTPAIIUU H €r0
MCIIOJIb30BaHME B OIICHKE IKOJIOTMYECKON OEe30M1acHOCTH.

[IpaBuia 3KOJIOTHYECKH IEIeCO00PA3HOTO MOBEACHHS B OBITY U TPYIOBOU ACSITETHHOCTH B IEISIX COXPAHEHUS CBOETO
3II0POBBS 1 OKPYXKAIOIIEH IPUPOIHON Cpeibl; OTIACHOCThH BO3ICHCTBUS HA KUBBIC OPTaHU3MEBI OTIPE/IEIEHHBIX BEIIECTB.
Perienue MpakTHKO-OPUCHTUPOBAHHBIX PACUECTHBIX 33JJaHUH Ha PACTBOPHI, HCTIOJIB3yEeMbIC B OBITOBOW U
[IPOM3BOJICTBEHHOM JCATEIHHOCTH YEIOBEKA

33

JIP 11

JlaGopartopHas pabota «[IpurororieHue pacTBOPOBY.

[TpuroToBieHne pacTBOPOB 3aJaHHOM (MacCOBOM, %) KOHLIEHTpANXH (C IPAKTHKO-OPUEHTHPOBAHHBIMH BOTIPOCAMH) H
OIIpeesICHHE CPEAbl BOAHBIX PACTBOPOB.

Perenne 3a1a4 Ha IPUTOTOBJIEHHUE PACTBOPOB

HpO(l)eCCHOHaJILHO-OpI/IeHTI/IPOBaHHOC CoACpPKaHue (couepmaﬂne MPUKJIATHOT0 MOZ]yJ'[ﬂ)

Pa3znen 7. Xumus B ObITY M IPOU3BOACTBEHHOI IEATEILHOCTH Y€JT0BEKA

34

J118

Hogeiiiue JOCTHKEHUS XUMHYSCKON HAYKA U XUMHYECKON TEXHOJIOTHH. Pojib XMMUHK B 00ECIIEUSHUH 3KOJIOTHUSCKOM,
SHEPreTUYeCKOW W THUIIEBOH O€30MacHOCTH, pa3BUTHM MeAWNHHBL [IpaBmia mowcka W aHalM3a XUMHYECKOH
WHGOPMAITUH U3 PA3TUYHBIX UCTOYHUKOB (Hay4YHAs M yuyeOHO-HAay4HAs INTEpaTypa, CPeICTBa MaCCOBOM WH(pOPMAIIHH,
ceTh MHTEpHET)

35

JIP 12

[IpaBuiia 3KOJOTHUECKH 1IEJIECO00PA3HOTO MOBEACHUS B OBITY U TPYIOBOM JESTEIBHOCTH B LIEISIX COXPAHEHUS CBOETO
3JI0POBBS M OKPYKArOIIel PUPOIHON CPeibl; ONACHOCTh BO3ICHUCTBUS HA dKUBBIC OPraHU3MBI OIPE/ICIICHHBIX BEILIECCTR.
CMBICIT TTOKa3aTelNs MpeelIbHO JOITyCTUMOM KOHIIEHTPAIUH U €T0 HCIIOJIb30BaHUE B OI[EHKE KOJIOTHIECKOH
0€3011aCHOCTH.

36

JIP13

ITouck 1 aHanM3 KEHCOB 0 MPUMEHEHUH XUMHUECKUX BEIIECTB M TEXHOJIOTUH C yueToM Oyayiieit npodeccuoHaibHON
JIESITENIbHOCTH 110 TEMaM: BaKHEHIIIME CTPOUTENIbHbIE MaTepUalIbl, KOHCTPYKIIMOHHbIE MaTepHalibl, KPACKH, CTEKJIO,
KEpaMuKa, MaTepUabl s JJIEKTPOHUKH, HAHOMATEPUAJIbI, TEKCTUIIbHBIE BOJIOKHA, MICTOYHUKH SHEPTUU, OPTAHUYECKUE
Y MUHEpaJIbHEIE yI00peHMs], JIeKapCTBEHHBIC BEIIeCTBa, ObITOBas XuMus. 3ammura: [Ipencrapnenue pe3ynsTaToB
perieHus KecoB B (hopMe MHUHH-TIOKJIQ/Ia C TIPe3SHTaITHEH.

NUTOI'O

72

36

10

26




Koanl

(popmupyembix
HaumeHnoBaHue Copaepxxanue yueO0HOro MaTepuaJia (0CHOBHOe U NPo(decCHOHATHLHO-OPHEHTHPOBAHHOE), 1a00paTOpPHbIE 06 KOMIIeTEHIIUI,
pa3aeioB U TeM NPaKTHYECKHE 3AaHATHUS, IPUKIATHON MOLYJIb beM facon 0CBaMBaeMbIX
3HAHMU U
yMeHui
1 2 3 4
Paznen 1. OcHOBBI CTPOEHUA BelllecTBa
Tema 1.1. OcHOBHOE coJep:KaHne 31- 33,
Crpoenue atoM0B | TeopeTnyeckoe 00y4eHmne Y1,V4,¥5.¥
XUMHUYECCKHUX o ~ 6’
COBpCMCHHaSI MOJACIb CTPOCHUA aTOMaA. CHMBOJIMYECKHH A3BIK XUMHUH. XUMHYECKHUI DJIEMEHT. 9J’ICKTpOHHa$1 A% 7, Y9
SJICMCHTOB 1 KOH(bHrypaumI aTomMma. Knaccn(bmcauml XUMHUYECKUX DJIEMEHTOB (s-, pP-, d-:-)neMeHTLI). BaneHTHbIE 3JIEKTPOHEI. 2 OK 03, OK 07,
npupoma BaneHTHOCTB. DJIEKTpOHHAS TPUPOJIa XUMUUECKOM CBA3U. DIEKTPOOTPUIIATEILHOCTh. BUIbI XUMHUUYECKOU CBS3U OKO09
XUMIHCCKOM CBASH | (1 hpanenTHAs, MOHHAS, METAILTHYECKAs, BOJOPOAHAsS) U CIIOCOO! ¢ 0OPA30BAHHS
IIpakTuyeckue 3aHATHS
Peuienue 3a1anuii Ha UCNIOJIB30BAHNE XUMUYECKOW CUMBOJIMKY U Ha3BaHUM COCIMHEHUI 10 HOMEHKIIATYpE
MEXKIYHAPOIHOTO COH3a TEOPETUUECKON U MPUKIAAHON XUMUHU U TPUBUATIBHBIX HA3BAHUM JIJIs1 COCTABIICHUSA
XUMHAYECKHX (DOPMYJT IBYXaTOMHBIX COSIMHEHUH (OKCUIOB, CYIbOUI0B, THAPUIOB U T.I1.) U IPYTUX
HEOPraHn4CCKUuXx COGJII/IHGHI/Iﬁ OTACJIBbHBIX KJIACCOB. 2
[IpakTHueckue 3alaHus Ha yCTAHOBJICHUE CBS3H MEKIY CTPOCHUEM aTOMOB XUMHUYECKHUX JIEMEHTOB U
MEPUOINYECKUM U3MEHEHUEM CBOMCTB XUMUYECKUX 3JIEMEHTOB U UX COEIMHEHUN B COOTBETCTBUU C MOJIOKEHUEM
Ilepronueckoil CUCTEMBI.
Tema 1.2. OcHOBHOe coep:kaHue 31- 33,
[Tepuonnueckuii IIpakTuyeckue 3aHATUS Y1-Y7,Y9
3aKOH U Tabiauna I — OK 03, OK 07,
epuouyeckas cucreMa xumuueckux snementoB .M. Menneneesa. @usnueckuii cmbica Ilepuoanieckoro OK09
AWM. Menneneesa | 3oua J.1. MenneneeBa. 3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XMMHUYECKUX DJIEMEHTOB, 00pa3yeMbIX HMH
IMPOCTHIX U CIIOKHBIX BEHIECTB B COOTBETCTBUM C IMOJIOKCHUEM XUMHWYECCKOI'0O 3JICMCHTA B HepI/IOIlI/I‘-IeCKOI\/'I
cucreMe. MupoBo33peHueckoe u HayuHoe 3Hauenue [lepuonunueckoro 3akona .M. Menaeneesa. [Ipornossr J[.U.
MenneneeBa. OTKpBITHE HOBBIX XUMUUYECKUX JIIEMEHTOB. 2

Pemenune IMPAKTUKO-OPHUECHTUPOBAHHBIX TCOPETUICCKUX SallaHI/Iﬁ Ha XapaKTepu3aiuo XUMUYCCKUX 2JICMCHTOB
«Meranmuieckne / HEMETaNIMYECKUE CBOMCTBA, DIIEKTPOOTPUIIATEIILHOCTh XUMUYECKHX 3JIEMEHTOB B
COOTBETCTBHUHU C UX DJIIEKTPOHHBIM CTPOCHUEM U MOJIOXKEHUEM B EPUOANUECKON CUCTEME XMMHUECKHUX JIEMEHTOB
JI.1. MenneneeBay

Pasznen 2. Xumnueckue peaknuu




Tema 2.1. Tumsr OcHOBHOE coJiepKaHne 31- 33,
XUMHYECKAX TeopeTuueckoe o0yueHue y1-¥7,¥9
N OK 03, OK 07,
peakuuit
. . OKO09

Krnaccudukarus u TUIIBI XHMUYECKUX PEaKIUi C y9acTHEM HeOpraHHMYeCKuX BeniecTB. COCTaBlieHUE YpaBHEHUH

peaxiuii CoeIMHEHUs, Pa3I0KCHHS, 3aMEIICHUs, OOMCHA, B T.4. PEaKIUil TOPEHUS, OKUCIICHUS-BOCCTAHOBIICHHSL.

YpaBHeHHS OKUCIEHUA-BoccTaHOBIEHH. CTeneHs okuciaeHns. OKUCIUTENbh U BOCCTaHOBHUTENh. COCTaBICHUE I

ypaBHHBaHNE OKHCIUTEIFHO-BOCCTAHOBUTEIBHBIX PEAKIII METOIOM SJIEKTPOHHOTO Oananca. OKUCIUTENBHO-

BOCCTaHOBUTEILHBIC PEAKIIUU B TIPUPOJIE, TPOU3BOACTBEHHBIX MPOIIECCAX U KU3HEIEATSIILHOCTA OPTaHU3MOB

IIpakTuyeckue 3aHATHS

KoanuecTBeHHbIE OTHOIIEHUS B XUMHH. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XUMUH U PaCUYCTEI 110

YpaBHEHUSIM XUMHUYECKUX peakunid. MoJib KaKk eIMHHLIAa KOJIMYECTBA BellecTBa. MoiisipHas Macca. 3aKOHbI

COXpPaHEHWUS MacChl M HHepTruH. 3aKoH ABoraapo. MossipHbIid 00beM razoB. OTHOCHUTENbHAS TUIOTHOCTH Ta30B.

PacyeTsl o ypaBHEHUSAM XUMUYECKUX PEAKIIMIA C HCIIOJIb30BAHUEM MacChl, 00beMa (HOPMaJIbHBIC YCIIOBHS)

ra3oB, KOJMUYECTBA BEIICCTBA
Tema 2.2. OcHOBHOE coJepiKaHne 31- 33,
DNeKTpoNUTHYECKas | T Y1-¥7,¥9

eopeTnyeckoe od0yueHnue
Hccouranus u > . OK 03, OK 07,

A nHar Teopus anexTponuTUdeckoit nucconnanui. oHbI. DIIEKTPOIUTHI, HEAIEKTPOIUTHL. Peakiinu noHHOTO 0OMEHa. OK09
MOHHBIH 0OMEH CocraBieHue peakiuii HOHHOro 0OMeHa IyTeM COCTaBIICHHS UX TIOJHBIX W COKPAIICHHBIX HOHHBIX YPaBHEHH.

KHCI0THO-0CHOBHBIC peakiny. 3aaHus Ha COCTABJICHUE HOHHBIX PEaKIui

JlabopaTopHbIe 3aHATHS

JlaboparopHas padoTa “THITBI XUMHUYECKUX PEaKIIHA .

Hccnenopanue TUIOB (110 COCTaBY U KOJUYECTBY UCXOAHBIX U 00Pa3yIONIUXCS BEIIECTB) U MPU3HAKOB

XUMHUECKUX peakiuii. [IpoBesieHre peakiuii HOHHOrO 0OMEHa, OPE/ICIICHUE CPEIbl BOJIHBIX PACTBOPOB.

3amaHusi Ha COCTABIEHNE HOHHBIX PEaKINN
Kourpoabnas

CTpoeHue BeIeCTBa M XUMUYECKUE PEaKIIuu
pabora 1
Paznen 3. CTpoeHuUe U CBOIICTBA HEOPraHUYECKUX BElIeCTB
Tema 3.1. OcHoBHOE coaepKaHue 31- 33,
Knaccudukanus, Teopernueckoe obyuenne V1-V7,¥9




HOMEHKJIATypa 1
CTpOCHUE
HEOPTraHMYECKUX
BCILIECTB

[IpenmeT Heopranmueckoi xumun. Kinaccudukanus HeOpraHUIeCKUX BeIecTB. [IpocThie U CIIOKHBIC BEIIECTBA.
OCHOBHBIE KJIACCHI CIIOKHBIX BEMIECTB (OKCHIIBI, THAPOKCHIBI, KUCIIOTHI, COJIN). B3anMOCBS3h HEOPTraHMIECKUX
BEIICCTB. ArperaTrHbie COCTOSIHUS BeliecTBa. Kpucrammnueckue u aMopQHbIC BeleCTBa. TUIBI KPUCTANTMISCKIX
pelIeToK (aTOMHas, MOJICKYJISIpHAS, MOHHAS, METAJLUTUYCCKast ). 3aBUCUMOCTh (PU3UYECKHUX CBOWCTB BEIIECTBA OT
THTIA KPUCTAINTUIECKON penIeTK. 3aBUCHUMOCTh XHMHYECKOW aKTUBHOCTH BEIIECTB OT BUAA XUMHUECKOM CBAZH U
THTIA KPUCTAINTUIECKOH perteTku. [[pramHsl MHOrooOpasus BemecTB

IIpakTH4yeckue 3aHATHS

Homenkmatypa HeOpraHU4eCKHUX BEIIECTB: Ha3BaHHE BEIIECTBA UCXOS U3 UX XUMHUIECKOH POPMYJIBI TN
COCTaBJIEHHE XUMHUUECKON (OPMYIIBI UCXO/S U3 Ha3BaHMs BelecTa o MexxayHapoaunoit (MIOITAK) wmu
TPUBHUAIBHON HOMEHKIIATYpE.

Pemenne mpakTHUeCKUX 3aIaHUi 10 K1acCU(UKAINN, HOMEHKIIATypEe ¥ XUMHUECKUM opMyiamMm
HEOPraHMYECKHUX BEIIECTB Pa3IMYHbIX KJIACCOB (YrapHbIN Ta3, YIIEeKUCIBIN ra3, aMMHaK, TallleHasi H3BECTh,
HeTalieHast U3BeCTb, MUTHEBAsI COJIA M APYTHX): HA3BIBATH U COCTABIATH (POPMYIIBI XMMUYECKHUX BEIIECTB,
OTIpEEIIATH MPUHAIEKHOCTD K KIIaccy.

Hcrounnkn XxuMudeckoi HHGopManun (CpeIcTB MaccoBOi HHpopManuu, ceTh MaTepHeT 1 apyrue). [lonck
nHGOPMAIUH 110 Ha3BaHUSIM, WICHTU(DUKATOPAM, CTPYKTYPHBIM (hopMyJiaM

OK 03, OK 07,
OKO09

Tema 3.2. Ouzuko-
XHMHYECKHUE
CBOMCTBa
HEOPTaHUIECKUX
BEIIIECTB

OcHOBHOe coaeps;kaHue

TeopeaneCKoe oﬁyqe}me

Mertamnel. OOmmue Gpusnyeckne 1 XUMU4YecKre cBoiicTBa MeTaisioB. CriocoObl ofy4yeHus. 3Ha4YeHHE METAJIJIOB U
HEMETAJUIOB B IIPUPOJIE U )KU3HEIEATEIBHOCTH YeJIoBeKa U Opranu3MoB. Koppo3us MeTaiioB: BUIBI KOPPO3HH,
CIOCOOBI 3aIUTHI METAJUIOB OT KOPPO3UH

Hemetamibl. O0rmue Gu3nyYecKue U XMMUYSCKUE CBOHCTBA HEMETAJIIOB. TUIIMYHbBIE CBOWCTBA HEMETaILIOB [V—
VII rpynn. Knaccudukariyst ¥ HOMEHKIIATypa COeIMHEHHI HeMEeTaIUI0B. KpyroBopoThl OMOTEHHBIX SJIEMEHTOB B
PUPOIE

XUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAHMUYECKHUX BEIIECTB (OKCHIOB, THIPOKCUIOB, KICIOT, COJICH U
Iip.). 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB MPOCTHIX BEIIECTB, BOJOPOIHBIX COSTUHEHUHN, BBICIITUX OKCHJIOB U
TUIPOKCHJIOB

HpaKTuquKne 3aHATUSA

CocraBrieHne ypaBHEHUH XUMUYECKIX PEAKINN C YIaCTHEM MPOCTHIX M CIOKHBIX HEOPTAaHMYECKHX BEIIECTB:
METAJUIOB U HEMETAJUIOB; OKCH/I0B METAJIOB, HEMETAIIOB M aM()OTEPHBIX 3JIEMEHTOB; HEOPTaHUIECKHUX KHCIIOT,
OCHOBaHUH 1 aM(OTEPHBIX THAPOKCUIOB; HEOPraHUUECKUX COJEH, XapaKTepU3YIOLINX X CBOHCTBA.

Pemrenue nmpakTHKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 33JaHUI HA CBOICTBA, COCTaB, MOJyYeHHE U Oe30IacHOe
WCIIOJIb30BaHNE BAKHEHIITNX HEOPTAHWIECKIX BEMIECTB B OBITY M MPAKTHIECKOH JIEATEIbHOCTH YeJIOBEKa

31-33,
Y1-V7,¥9
OK 03, OK 07,

OKO09




Tema 3.3. OcHoBHoOE€ cofiepKaHne OK 03, OK 07,
Wnentuduxanus JlaGopaTopHble 3aHATHSA OK09
HCOPraHN9CCKHUX JIaGopaTopHas padora «neHTr(GUKAIMS HEOPTAaHUYECKUX BEIIECTBY.
BCIICCTB Pemenne sxcriepuMeHTalIbHBIX 337a4 10 XMMUYECKHM CBOMCTBaM METAJJIOB U HEMETAJUIOB, 110 PaCIO3HABAHUIO U
MOJTyYEHHUIO COEMHEHNI METaJIOB U HEMETAIIJIOB.
WnenTnduxanns HEOPraHUUECKUX BEIIECTB C UCIOIb30BAHMEM UX (PU3UKO-XUMHUECKUX CBOHCTB, XapaKTE€PHBIX
KadeCTBEHHBIX peakiuid. KauecTBeHHbIE peakunu Ha cynbdaT-, KapOOHAT- ¥ XJIOPHI-AaHUOHBI, HA KATHOH
aMMOHHS
KonTpoabnas N
CBoiicTBa HEOPTaHNUECKHX BEIIECTB
paGora 2
Pazpnen 4. CTpoeHue U CBOICTBA OPraHMYEeCKUX BelleCTB
Tema 4.1. OcHOBHOE co/iepKaHne 31- 33,
Knaccudukanus, Teoperuyeckoe o0ydenune y1-¥7,¥9
OK 03, OK 07,
CTpPOCHHUE 1 IlosiBnenue W pasBHTHE OpraHM4ecKoi XxuMuu Kak Hayku. [Ipeamer oprannueckoit Xumun. MecTo U 3HaueHUE OK09
HOMEHKJIaTypa OpPraHUYECKOM XMMHH B CUCTEME ECTECTBEHHBIX HAYK.
OpraHMYECKHX XHMHYECcKoe CTPOCHHE KaK MOPAJAO0K COeIMHEHHSI aTOMOB B MOJIEKYJIE COIJIaCHO MX BaleHTHOCTU. OCHOBHBIE
BEICCTB TIOJIO’KEHUS TEOPUN XUMUYECKOTO CTPOSHUS OpraHnyeckux coequHeHnit A.M. bytnepoBa. YriepoaHslit ckener
OpPraHUYEeCKO MOJIEKYIbl. 3aBUCUMOCTb CBOMCTB BELIECTB OT XUMUYECKOr0 CTPOEHUS MOJIeKy1. M3omepus u
HU30MEPBHI.
[MonsTre o ¢pyHKIMOHANBHOM Tpymie. Pangukan. [IpuHINTIB KTacCH(QHUKALIMN OPraHUYeCKUX COSTUHEHNH.
MesxayHapoHass HOMEHKIIATypa ¥ IPUHIUITEI HOMEHKJIATYPhl OpraHHYecKuX coeuHeHui. [lonstue 06
a30TCOoJIEpXKAIINX COeIMHEHUIX, ONOJIOTMUECKH aKTUBHBIX BellecTBax (yriieBoJax, Xupax, Oeskax u ap.),
BBICOKOMOJIEKYJIIPHBIX COETMHEHHX (MOHOMED, MTOJINMED, CTPYKTYPHOE 3BEHO)
IIpakTuyeckue 3aHATHS
HowmenkiaTypa opraHM4ecKux COeIMHEHUH OT/AEIbHBIX KJIACCOB (HACHIIEHHBIE, HEHACHIIIEHHBIE
apOMaTHUYECKHUE YIIIEBOAOPOIbI, CIIUPTHI, PEHOIIBI, aJIbIETUAbIL, KETOHBI, KAPOOHOBBIE KUCIOTHI U 1Ip.)
CocTaBieHue MOJHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (POPMYJI OPraHUYECKUX BEIIECTB OTACIbHBIX KIaCCOB,
WCIIOJIB3YS UX HAa3BaHU 110 CUCTEMATHYECKON 1 TPUBHUAIBHON HOMEHKIIAType (3TUIIEH, alleTUIIeH, TIUIEepHH,
¢benomn, popManbaerua, yKCycHasi KUCIo0Ta, TIUIKH). PacueTs! mpocreiieii popMyisl opraHudecKoil MOJIEKYJIbI,
MCXOJIs1 U3 AIIEMEHTHOro cocTana (B %)
Tema 4.2. CpoiictBa | OcHOBHOE coaep:kaHue 31- 33,
V1-¥Y9
opraHquCKvI/Ix TeopeTndeckoe o0yyeHune OK 03, OK 07,
COCTMHCHHUH DU3NKO-XUMHYECKHE CBOMCTBA OPraHUYECKUX COCAMHEHUN OTIACIIBHBIX KI1aCCOB (OCOOCHHOCTH KJIACCU(PUKAIH OK09

Y HOMEHKJIATYPbl BHYTPH KJIacca; TOMOJIOTHYECKHA Psit U 001mas opmyiia; u3oMepusi; PU3NIecKue CBOMCTBA;
XUMUYECKHE CBOMCTBA; CITIOCOOBI MTOTYICHIIS ):




— TpeeNbHBIE YTIEBOJOPOIHI (AKaHbI U ITUKIOANKaHbI). ['OpeHrne MeTana Kak OIWH U3 OCHOBHBIX HCTOYHUKOB
TEeIUIa B TPOMBIIUICHHOCTH ¥ ObITy. CBOMCTBA MPUPOIHBIX YIIIEBOJAOPOIOB, HAXOXK/CHUE B MIPUPOJIE U
MIPUMEHEHUE AJIKaHOB;

— HeTpeAeNbHBIC (AJTKEHBI, AIKIMHBI ¥ aJTKaINEeHBI) U apOMaTHIECKIe yTIeBOJOPOIbL. | opeHue areTuieHa Kak
WCTOYHHK BBICOKOTEMITEPATYPHOTO TIIAMEHH JIJISl CBAPKH M PE3KH METAJIOB

— KUCJIOPOACOACPKAIUE COSAUHEHUS (CITUPTHI U ()EHOJIbI, KAPOOHOBBIC KHCIIOTHI U 3(UPHI, AJTBJICTUIIBI U KETOHBI,
JKUPBI, YTIeBObI). [IpakTHiecKoe IpUMEHCHHE STHIICHTIINKOIIS, TIHIepuHa, ¢eHomna. [Ipumenenne
(dopMmanbpaeruaa, aleTanpIeruaa, yKCyCHOM KHCIOTHL. MBlTa Kak COJIM BBICIITUX KapOOHOBBIX KACIOT. Moromue
CBOMCTBA MbLIIa

— a30TCOAEpIKaIINe COCTUHEHUS (AMHHBI 1 aMUHOKHCIIOTHI, OETIKH ). BBICOKOMOJIEKYISPHBIE COCAMHEHHUS
(cuHTEeTHYECKHE B OMOJIOTHUECKU-aKTUBHBIE). MOHOMEp, TTOJIMMEp, CTPYKTypHOE 3BeHO. [lommepusanus
STHJIEHA KaK OCHOBHOE HAIlpaBJIEHUE €T0 UCIOIb30BaHMSL.

I'eHeTHYECKas CBSA3b MEXKY KJIACCAMU OPraHUYECKUX COCIMHEHUN

IIpakTuyeckue 3aHATHS

CBOIiCTBa OPraHUYECKUX COSAMHCHUN OTACIbHBIX KJIACCOB (TPUBUAIBbHAS U MEKIYHAPOIHAs HOMCHKIIATYpa,
XUMHYECKHE CBOWCTBA, CTIOCOOBI TTOMYUYEHHs): TPE/IebHbIE (AIKaHbI ¥ IUKIIOATKAHBI), HETIPEIEIbHbIE (aIKEHEI,
ANKWHBI U aJTKaJINEHBI) U ApOMATHYCCKHUE YTIICBOJOPO/IbI, CITUPTHI U (PEHOITBI, KApOOHOBBIC KUCIOTHI U 3()UPHI,
AJIbACTHUAbI U KETOHBI, aMUHBI 1 aMUHOKHCJIOTEI, BBICOKOMOJICKYJISIPHBIC COCANHCHMUS. 33I[3HI/I$1 Ha COCTaBJICHUEC
ypaBHCHI/Iﬁ XUMHNYCCKUX pCaKHI/Iﬁ C YJaCTUCM OPraHNYCCKUX BCHICCTB HAa OCHOBAHNU UX COCTaBa N CTPOCHUS

CocTaBiieHne cxeM peakiui (B TOM YHCIIe TI0 PEIOKEHHBIM [IETOYKaM MPEBPAIEHHH ), XapaKTePU3YIOIIHX
XUMHYECKHE CBOWCTBA OPTaHUYECKUX COSAMHEHUH OTAETBHBIX KJIACCOB, CIOCOOBI UX MOYYCHUS U Ha3BaHUE
OpPraHUYECKUX COECIUHEHUH 110 TPUBUAIBHON UM MEKyHAPOAHONH CUCTEMATUYECKOM HOMEHKIIATYPE.
Peuienne npakTMKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3a/IaHUI HA CBOMCTBA OPTaHUYECKUX COCIMHEHUN
OTJEIBHBIX KJIACCOB

JladopaTtopHas padoTa

JlaboparopHas padota “IIpeBpaiieHus: opraHUYECKHUX BEIECTB IIPH HarpeBaHUU'.
ITomyuenue 3THiIeHa U U3YYEHHE €T0 CBOMCTB. MoenrpoBaHue MOJIEKYJI U XUMHUYECKHUX MPEBpalleHnil Ha
IIpUMepe 3TaHa, 3TWIEHA, alleTUJIeHa U JIp.

TeMma 4.3.

Unentuduxanms
OpPraHMYECKUX
BEIIECTB, UX
3HAYEHHUE U
MPUMEHEHHUE B

OcHoBHOE CcoaepkaHue

TCOPCTI/I'ICCKOQ oﬁylle}me

buooprannueckue coenunenus. [Ipumenenue u Onosoruveckas poib yrieBo1oB. OKHCICHHE yTiIeBOJIOB —
HNCTOYHUK DHCPI'UM XUBBIX OPraHU3MOB. O6J'IaCTI/I MMPUMCHCHUA aMUHOKHUCIIOT. HpeBpameHI/Is{ O€JIKOB IIMIIIHU B
opranusme. buonoruueckue GpyHkimu 6enkoB. bruojornyeckue QyHKIUM KUPOB. Posib opraHnueckoil XuMun B
penieHnu npo0IeM MUIIeBol 0€30MacHOCTH

31- 33,
Y1-¥V9
OK 03, OK 07,

OKO09




OBITOBOI U Pons opranmdeckoil XUMUH B pEIICHHAN TIPOOJIEM dHEPTeTHISCKOM 0€301MacHOCTH, B Pa3BUTHH MEIHUIIHHEI,
MPOU3BOACTBCHHON | CO37aHMM HOBBIX MAaTEPUAIOB, HOBBIX UICTOYHUKOB YHEPTHHU (AJIbTEPHATUBHBIC UCTOYHUKH dHeprun). OmacHOCTh
JeSATEILHOCTU BO3JICHCTBUS HA J)KHUBBIC OPTraHU3Mbl OPTAaHHYCCKUX BEIIECTB OT/ICIIBHBIX KIacCOB (YIIICBOIOPOIbI, CITUPTHI, 2
YeloBeKa (heHOIIBI, XJIOPOPTaHUIECKHE TPON3BOIHBIE, ATBIETH/IBI U JIP.), CMBICI MTOKAa3aTelNs MPeeIbHO JOyCTHMO
KOHIICHTPAIIH

JlaGopaTopHble 3aHATHA

Jlaboparophas padota: “UneHTH(UKAIMS OPraHUYECKUX COSAUHEHUH OTICIBHBIX KIIACCOB™
Wnentndukanmst opraHMYecKuX COSTUHEHHH OTAENBHBIX KJIAacCOB (Ha IPUMEpE albICTHIOB, KpaxMala,
YKCYCHOM KHCIIOTBI, OEJIKOB U T.II.) C UCTIOJIB30BAHUEM MX (PM3UKO-XHUMUYIECKIX CBOMCTB M XapaKTEPHBIX
KaueCTBCHHBIX peakimii. JlenaTypariust Oesika mpu HarpeBaHuu. L[BeTHbIe peakiuy 0ekoB. Bo3HHKHOBEHME
AHAJTUTUYECKOTO CUTHAIA C TOUKH 3PSHUS XUMUUYECKUX MPOIECCOB MPHU MPOTEKAHUH KAaY€CTBEHHOU PEaKInHy,
TTO3BOJISTIONIEH HASHTH()DUIMPOBATH MPEIOKEHHBIC OPraHNIEeCKIE BEIIECTBA

KonTposabhas

pabora 3 CTpyKTypa U CBOHCTBA OPraHUYECKUX BEIIICCTB 2

Pasznean 5. Kunernueckue n TEPMOAUHAMHYCCKHUE 3AKOHOMEPHOCTHU NMPOTCKAHUA XUMHYECCKUX peammifl

CkopocTh OcHOBHOe coaeps;kaHue 31- 33,
V1-V9
OK 03, OK 07,

OKO09

XUMHUYECKUX
peaKLuid.
XuMH4ueckoe
paBHOBECHE

TeopeaneCKoe oﬁyqe}me

CKOpPOCTb peakiiy, €€ 3aBUCUMOCTb OT Pa3IMYHbBIX (PaKTOPOB: IPUPObI pEarupyrONIINX BeIECTB, KOHIEHTPALUH
pearupyonmx BeuecTB, TEMIIEPAaTyphl U IUIOMAAN PEAKIIMOHHOM oBepXHOCTH. TensoBbie 3 deKThl
XUMHUYECKUX peakiuil. DK30- U 3HIO0TEPMHUECKUE, PEaKIUH.

OobparumocTh peakuil. XuMHYECKOE PaBHOBECHE U €TI0 CMEIIEHHUE MO ISHCTBUEM Pa3IUUHBIX (DaKTOPOB
(KOHLIEHTpaLUs pEareHTOB WX IPOILyKTOB PEaKIMH, TaBJIeHHEe, TeMIIepaTypa) Ui CO3JaHnsl ONTHMAIbHBIX
YCJOBMM NMPOTEKaHUsI XUMUYECKUX npoueccoB. Ipuniun Jle arense

IpakTHYecKHe 3aHATHS 31- 33,
Y1-¥Y9
OK 03, OK 07,

OKO09

PelieHue mpakTUKO-OPUESHTUPOBAHHBIX 3aJaHUN Ha aHAIM3 (PAKTOPOB, BIMSIIOIINX Ha H3MEHECHHE CKOPOCTH
XUMHYECKOH peakiuu, B T.4U. C MO3UINI SKOJIOTHUYECKH IIeTIeCO00pa3HOro MOBEICHUS B OBITY M TPYIOBOM
JIESITENIbHOCTH B LEJISAX COXPAHEHMS CBOETO 3/I0POBbs U OKPY KAIOIIEH TPUPOIHOMN CpEbI.

Penenue npakTUKO-OpUEHTUPOBAHHBIX 3aJaHUM HA TpuMeHeHue npuHuuna Jle-1llarenbe g HaXoxKAEeHUA
HaTPaBJICHUS CMEIICHHUS PABHOBECHUSI XUMUYECKON PEeaKIMy U aHaIu3 PaKTOPOB, BIHUAIOIINX HA CMEIIEHUE
XUMHUYECKOTO PABHOBECHS




Paznean 6. PacTBOpBI
Tema 6.1. OcHoBHOe coiep:kaHne 31- 33,
Honstre o TeopeTuueckoe o0yueHue YI-¥9
pactsopax PactBOpenue kak pusznko-xumudeckuii mpouecc. PactBoprl. Cioco0bl MPUTOTOBICHHS PACTBOPOB. OK 03, OK 07,
PactBoprMocTs. MaccoBasi 1o pacTBOpEeHHOTO BetecTBa. CMBICI TIOKa3aTensl MPeAeIbHO AOMyCTUMON OKO09
KOHIICHTPAIINH U €r0 HCIIOI30BaHUE B OI[EHKE SKOJIOTHUECKOi 0€30MacHOCTH.
[TpaBuia 3K0JI0TUYECKH 1IeTIECO00pa3HOT0 MOBEACHUS B OBITY M TPYIOBOH JESTEIBHOCTH B LENAX COXPaHCHHS
CBOETO 37I0POBBSI U OKPYKAIOIIEH MPUPOAHON CPebl; OITACHOCTh BO3JCHCTBHSI HA KUBBIC OPTaHU3MBI
OTIpeIeTICHHBIX BEIIECTB.
Penrenue nmpakTHKO-OPHEHTHUPOBAHHBIX PACUETHBIX 33JJaHUI Ha PACTBOPBI, UCTIOJIb3yEeMbIe B OBITOBOH H
POM3BOJCTBEHHOH IS TEIHHOCTH YEIOBEKa
Tema 6.2. OcCHOBHOE cojIep:KaHue 31-33,
Hccnenosanue I V1-V¥9
a0opaTopHbIe 3aHATHSA
CBOICTB PacTBOPOB pa’p OK 03, OK 07,
p p JlaGopaTtopHas padota «[IpUroTOBICHIE PACTBOPOBY. OK09
IIpuroroBnenre pacTBOPOB 3a1laHHON (MaccoBOM, %) KOHILIEHTpaIUH (C MPAaKTUKO-OPHEHTUPOBAHHBIMU
BOIMIPOCaMH) ¥ OTIpEJIeNICHIE CPeIbl BOJAHBIX PAacCTBOPOB.
Pemenne 3a1a4 Ha IPUTOTOBIIEHIE PACTBOPOB
IIpodeccnonanbHO-OpEeHTHPOBAHHOE Co/lep:KaHue (Coep:KaHue MPUKJIATHOTO MOTYJIs)
Paznen 7. Xumusi B ObITY U MPOU3BOJACTBEHHOM JeSITeILHOCTH YeJI0BeKa 31-33,
V1-V¥9
Xumusi B ObITY H OcHoBHOe corep:kaHne OK 03. OK 07
v 1 1
IIPONU3BOACTBCHHON
P Teopernueckoe o0yueHue OKO09
JEeSTeTLHOCTH
qeIOBEKA Hogeiimume gocTimkeHuss XMMUYECKOH HAYKHA U XUMUYECKOH TexHoIorun. Pois XuMuu B oOecrieueHnn

9KOJIOT'MYECKOM, IHEPTeTUIECKOM U MHUIICBOH 0€30MaCHOCTH, Pa3BUTHH MeTUIMHbI. [IpaBuiia oMcKa U aHaju3a
XUMHYECKOI HH()OPMaIIMU U3 pa3INYHBIX ICTOYHUKOB (Hay4Has U y4eOHO-HaydHas TUTepaTypa, Cpe/cTBa
MaccoBo# nH(popmanuu, cets MHTEpHET)

JlaGopaTopHble 3aHSATUSA

HpaBHna 9KOJIOrM4YC€CKHU HCHCCOO6p33HOFO IIOBCACHUS B 6LITy n prI[OBOﬁ ACATCILHOCTU B LCJIAAX COXPAaHCHHS CBOCTO
340POBbA U Oprxca}omeﬁ HpI/IpOHHOﬁ Cpeabl; OIIaCHOCTb BO3H€ﬁCTBI/Iﬂ Ha KUBbIC OPraHU3Mbl OIIPEACIICHHBIX BCUICCTB.

CMBEICT ITOKa3aTelIst IIPpEACILHO HOHYCTHMOﬁ KOHIICHTpAalIUX U €TI0 UCIIOJIb30BAHNE B OILICHKE 9KOJIOTHYECKOM 0€30MMaCHOCTH.

TTouck u aHaTN3 KEMCOB O MPUMEHEHUN XUMUIECKUX BEIIECTB U TEXHOJIOTHH C YIETOM Oy IyIIei
podeCCUOHATBLHON IEATEIFHOCTH 0 TEMaM: BAXKHEHIITE CTPOUTEIHHBIC MAaTEPUAITbl, KOHCTPYKITNOHHBIC
MaTepUalibl, KPaCKH, CTEKIIO0, KEpaMUKa, MaTEpUabl U1 SJIEKTPOHUKH, HAHOMAaTEpHalbl, TEKCTUIIbHBIE BOJIOKHA,
HMCTOYHHWKH SHEPTUH, OPraHMYECKUE ¥ MUHEPaIbHbIC YI00PEHHs, IEKAPCTBEHHBIC BEIIECTBA, OBITOBAs XMMUSI.

3amuTa: IlpeacraBienne pe3yabTaToOB peHIeHrs KeHCoB B (hopMe MUHHU-OKIJIaJa ¢ Ipe3eHTalnei




IIpome:kyTouHas aTTecTALMS MO JUCHHUILINHE (3a4€T)

Bcero

72




3. KAJIEHJAPHBIN T'PA®UK BOCITUTATEJILHOW PABOTHI MO JUCIUTIIVHE
Monyns 3. YueOHo-uccaenoBaTeabckast 1 HayYHO-HCCIIeJ0BATENbCKAs eI TEIbHOCTD

Hara, mecto Hazpanme ®opma OTBETCTBEHHBIN JloctmxeHnus
MPOBEICHHS MEPOTPUITHS MIPOBEICHUS oOyyaromuxcs
MEpPOTIPHUATHUS
[Henosas urpa
®espans, 2025 .
. «TaiiHbl XUMHH U
[TonmurexHudyeckuii CdhopMHPOBaHHOCTH
Ounoorum» NuauBumyansHo-
KoJJIeK (unnana P.H.ITanem OK 01, OK 02
TpymnmnoBas
MI'TY B nocenke Py
Sl6moHOBCKOM

4. YCJIOBUS PEAIU3ZALIIMU TPOT'PAMMBI JTUCHUTIIJIMHBI
4.1 TpeGoBaHuA K MATePUATbHO-TEXHUYECKOMY 00ecneyeHuIo
Peanm3arnus nporpammel qucturiiabl bJ[.07 Xumust Tpebyet Hamngus 1adopaTopru o0IIed XUMHUH.

Jlaboparopus o01Iel XUMHUK:

— M0CaJI0YHbIE MECTa 10 KOJIMUECTBY 00y4JaroIuxcs, pabouee MeCTO NpenoaaBaTens, yueOHas 10cka,
y4e0HO-METOIUIECKHE TTOCOOHS;

— Tocyaa A XUMAYEeCKHX JlabopaTopwii: KoOsl koHndeckne 6e3 numda KH-2-300-50;

— Kkon0wl MepHBbIe [IM 2a-25-2 ¢ npoOKoi;

— kon0wl MepHBbIe [IM 2a-50-2 ¢ npoOkoi;

— xoxosl Mepabie [IM 2B-100-2 ¢ mpoOKoii;

— crakagsl xumudeckue 100 cm2, 200 cm2, 500 cm2;

— IWIMHAPBI MEPHBIE CT. OCH 1-25-2;

— BOPOHKH CTEKJISIHHBIE;

— THIETKH;

— npubop Ui IEMOHCTPAlNH 3aKOHA COXPAaHEHHs MaCChI;

— JIEMOHCTpalMOHHBIC TIaKaThl: « Tabnuia MenneneeBay; «lIpaBuia TeXHUKHA O€30MTaCHOCTH B
KabnHeTax XuMun»; «OO0IIMe cBeJeHNsI O TPYIIax YIIeBOAOPOIOBY.

4.2 UndopmannonHoe odecrnedenne 00ydeHust

IlepeyeHb y4eOHBIX U3IAHMI OCHOBHOM M JONOJHUTENbHOM JuTEpaTypshl, UHTEpHET-pecypcoB

OCHOBHBIE HCTOYHHKH:

1. Xumus. ba3osblii ypoBenb. 10 knacc : yueOnuk / B. B. Epemun, H. E. Ky3pmenko, B. N.
Tepenun [u ap.] ; mox. pen. B. B. Jlynuna. - 8-e uzn., crepeorunHoe - Mocksa : M3narenscTBo
"ITpoceemenue"”, 2022. - 208 c. URL: https://e.lanbook.com/book/335159

2. Xumus. ba3oBblii ypoBenb. 11 knacc : yueOnuk / B. B. Epemun, H. E. Ky3pmenko, A. A.
Hpo3znos, B. B. Jlyaun ; moxa. pea. B. B. Jlyauna. - 8-e u3., mepepadorannoe - Mockga : M31arenscTBO
"ITpocBemenue”, 2022. - 226 c. URL: https://e.lanbook.com/book/334901

JlonoaHUTEeNbHAS TUTEPATYypa

1. Epoxun, IO.M. Xumusa s npodeccuil M crenuanbHOCTEH TEXHHYECKOTO U eCTECTBEHHO-
HayuyHoro npoduneit: yueonuk / FO.M. Epoxun, U.b. KoBanea. - Mockpa: Akanemus, 2018. - 496 c.
(AOK 25 3k3)

2. T'abpuensn, O. C. Xumust: 10-i kracc: 6a30Bbid ypoBeHb : yueOnuk / O. C. T'abpuensn, U. T'.
Octpoymos, C. A. CnaakoB. — 5-e u3zn., crep. — Mocksa : [Ipocsemenue, 2023. — 128 ¢.— URL:
https://e.lanbook.com/book/335039

3. T'abpuensn, O. C. Xumus: 11-i knacc: 6a3oBbiit ypoBeHs : yueOHuk / O. C. I'abpuensn, U. T
Octpoymos, C. A. CnagkoB. — 5-¢ u31., ctep. — Mocksa : I[Ipocsemenne, 2023. — 127 ¢. — URL:
https://e.lanbook.com/book/335036
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5. KOHTPOJIb 1 OIIEHKA PE3YJIbTATOB OCBOEHUSI YYEBHOM

JUCHUATIIVHBI

Pesynbratel o0ydeHus

Kpurepuu onieHku

MeTobI OIleHKHA
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YmMmenus
VY1 - BBIBIATH XapaKTepHbIE TMPU3-HAKU U
B3aUMOCBSI3b  HM3YYCHHBIX IIOHATHHA, IPUMEHSITH

COOTBETCTBY-IOIIUE IMOHATHA IIPHU OIMMCAHUH CTPOCHUS
H  CBONCTB HCOpraHu-4€CKUX U  OpraHUYCCKHUX|
BCIICCTB U UX npeBpameHI/Iﬁ; BBIABJIATH B3a-MOCBA3b

XUMUYECKUX 3HaHUHN c MIOHATUAMU 31
IIPEACTABICHUAMU  JPYI'MX  €CTECTBEHHOHAYYHBIX
IIPEAMETOB

V2-ucnonb30BaTh  HAMMEHOBAaHUS  XUMHUYECKUX
COEAMHEHUI MEXIY HApOJIHOTO COr3a
TEOPETUYECKOM W MPUKIAJHOM  XUMHUU U
TPUBHAIIBHBIE  HA3BaHWsA  BAXHEHIIMX  BELIECTB
(aTHIIEH, alCTHUJIEH, [JINLIEPHH, denoun,
dopmanpaerui,  yKCycHas — KHCIOTa,  IJIMIMH,

yFapHBIfI ras, yrHeKHCHLIﬁ ra3d, aMMHaK, TralicHas

U3BECTb, HeEralleHas W3BECTb, IUTbEBas CoJa U
IpPYTUX), COCTABIATH (DOPMYIIBI HEOPTAaHUYECKUX U
OPraHWYECKUX BEIIECTB, YPAaBHEHHUsSI XHMHYECKUX

peaKuHﬁ, 0O0BICHATH HX CMBICJI; TOATBECPKIAATH

XapakTepHble XMMHYECKHE CBOWCTBAa  BEILECTB
COOTBETCTBYIOIIMMHU JKCIIEPUMEHTAMH M 3alHUCAMU

YPaBHEHUN XUMUYECKUX PEaKIUI

V3- ycraHaBiMBaTh TMPUHAIJICKHOCTh H3YYCHHBIX
HEOPraHWYECKUX U OpPraHWYECKUX BEILIECTB K OIpe-
JEJIEHHBIM KJaccaM M TIpyIlaM COEIUHEHMH,
XapakTepU30BaTh UX COCTAB U BAKHEHUIIINE CBOWCTBA;
OIPEACIISTH BU/IbI XUMHYECKUX CBsI3EU
(xoBaseHTHas, WOHHa, MeTaJuIn4ecKas,
BOJIOPOAHAs), THUIBI KPUCTAUUIINYECKUX PEHIETOK

BCIIICCTB, KHaCCI/I(i)I/IIII/IpOBaTB XUMHUYCCKUE PCAKIIUU;

V4 -
dbopMysiaM M ypaBHEHUUSAM XHMHUYECKUX peakiuil ¢

MNpOBOAUTE PACUCTBl 1O XHUMHYCCKUM

HCIIOJIb30BaHUEM (buzmgecKkux BEJIM-YHH,
XapaKTEPHU3YIOMIUX BEIIECTBA C KOJWYECTBEHHOU
CTOPOHBI: Macchl, 00beMa (HOPMaJIbHBIE YCIOBHSI)
ra3oB, KOJM4YECTBa  BEIIECTBA;  HMCIOJIb30BaTh
CUCTEMHBIE XWUMHU-YECKHE 3HAHHS JJIs TPUHATHUS
pelie-HUil B KOHKPETHBIX >KU3HEHHBIX CHUTYallUsX,

CBsA3aHHBIX C BEIIECTBAMHA U UX ITPUMCHCHUEM

Vs -
9KCIIEPUMEHT

IUIaHUPOBATb W BBINIOJIHATH XUMHYCCKUI

(mpeB-paieHus OpraHUYeCKUX

OreHKa «OTIIMIHO
BBICTaBIIICTCS 00yUaromeMycs,
€CJI OH ITyOOKO M IIPOYHO
YCBOWJI IIPOTrPaMMHBII MaTe-pua
Kypca, HCUEepIIBIBAIOLIIE, IIOCIIe-
JIOBaTENIbHO, YETKO U JIOTHUECKU
CTPOMHO €ro U3Jaraer, yMeer
TECHO YBS3bIBATH TEOPHIO C
MPAKTUKOM, CBOOOTHO
CIIPABIISIETCS C 3aJja4aMU U
BOIIPOCaMH, HE 3aTPyIHSETCS C
OTBETaMU IPU BUAOU3MEHEHUU
3alaHHM, ITPaBUIBHO
000CHOBEIBaeT
NPUHSATHIE PELICHHUS, BIIAICET
Pa3HOCTOPOHHUMH HaBBIKAMU U
[pUEMaMH BBITIOJTHEHUS
MPaKTUYECKUX 3a7ay;

OIIEHKa «XOPOILIO)
BBICTABIIAICTCS 00YyJarOIIEMYCs,
€CJIM OH TBEPJO 3HACT MaTepHal
Kypca, TPaMOTHO U TI0 CYIIECTBY
U3JIaraeT ero, He JIOImycKas
CYLIECTBEHHBIX HETOUYHOCTEH B
OTBETE Ha BOIPOC, NPABUIILHO
MIPUMEHSET TEOPETUYECKHUE
MOJIOXKEHUS TIPU
PELICHUN TPaKTHYECKHX
BOIIPOCOB U 3a7a4, BIaJeeT
HeO6XOILI/IMBIMI/I HaBbIKaMH U
[preMaMHy UX BBIIIOJIHEHUS;

OLIEHKA
«YIOBIIETBOPUTEITHHO»
BBICTaBIICTCS 00yUaromeMycs,
€CJIM OH UMEET 3HAHUsI TOJIBKO
OCHOBHOT'0 MaTtepuaia, HO He
YCBOMII €TI0 JIeTalei, JoImycKaeT
HETOYHOCTH, HEIOCTATOYHO
MpaBUIIbHBIE POPMYIUPOBKH,
HapylUIEHUS JIOTUYECKOH
MOCIIEA0BATENILHOCTH B
M3JI0’KEHUH TPOTPaMMHOTO
Marcpualia, UCIIbLITBIBACT
3aTpyJHEHMS MTPU BHITIOJTHEHUU
MPAKTUYECKUX 3a]1a4;

OIIEHKA
«HEYIOBJIETBOPHUTEIHHO
BBICTaBIIICTCS 00yUaromemycs,
KOTOPBIN HE 3HAET 3HAYUTEIbHON
YacTH IPOTPaAaMMHOTO MaTepHara,
JIOITYCKAET CYIIECTBEHHBIE
omnOKH, HEYBEPEHHO, C
OO0JIBLLIMMU 3aTPYAHEHUSAMHU
pelaeT nIpakTHUeCcKUe 3aauu
WM HE CTIPABISETCA C HUMU
CaMOCTOSTEIBHO.

OKcnepTHad
OIIeHKa
JeSITETbHOCTU
oOy4aronmxcs
MIPY BBITTOJTHEHUT
U 3aIuTe
pe3yIbpTaToB
MPaKTUIECKUX
3aHSATHUH,
BBITIOJIHEHUU
JIOMAITHUX padoT,
orpoca,
pe3yIbpTaToB
BHEAYJUTOPHOI

CaMOCTOATENb-HOM
paboThI

obOy4aromuxcs,
KOHTPOJIBHBIX
paboT u apyTrux
BHUJIOB TEKYILETO

KOHTPOJIA U T.II.
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BEUIECTB IPU HAarpeBaHHUM, MOJy4YEeHUE JTUJICHA U
U3Yy4YeHHE €ro CBOMCTB, KaueCTBEHHbIC pEaKklUUd Ha
alblie-TUIBl,  Kpaxmall,  yKCYCHYIO  KHCIIOTY;
JeHatypanuss OCJIKOB TpH Harpe-BaHUU, IBETHBIC
peakiuu O€JIKOB; TMPOBOJUTH PEAKIUU HOHHOTO
oOMeHa, OmpeAeNiATh Cpeay BOIHBIX PACTBOPOB,
KayeCTBEHHBIC pEakIMu Ha Cyjibdar-, KapOOHAT- H
XJIOpUJ-aHUOHBI, HAa KAaTHOH AaMMOHHUS; peliaTh
AKCIEPUMEHTAJIbHBIE 3a1a4M 110 TeMaM "Metaiisl" u
"Hemeramnel"') B COOTBETCTBUM C TpPaBHIAMHU
TEXHUKH  O€30IacCHOCTH MNpU  OOpalieHuu ¢
BEIIECTBAMH M J1a0OPAaTOPHBIM  00OPYIOBAHHEM;
MIPEACTABIIATH pe3yIbTaThI XUMHUYEC-KOTO
JKCIIEpUMEHTa B  (GOpMe 3alHuCH  YPaBHCHHMA
COOTBETCTBYIOIIUX pPEAKIUH U  (OPMYJIUPOBATH
BBIBOJIbI HA OCHOBE 3THX PE3YJIbTATOB;

Y6 - aHamM3MpoOBaTh XHMHUYECKYIO HWH(POPMAIHIO,
MOJy4yaeMyl0 U3 pa3HbIX HMCTOYHUKOB (CpencTB
MaccoBoil nHpoOpMaIyu, ceTb VIHTEepHET U 1pyrue);

Y7 - 1IpoBOAWTH pacyeTsl IO XHMHYECKUM
¢dbopMysiaM U ypaB-HEHUSIM XMMHUYECKHUX DPEaKIHUH ¢
HCIIOJIb30BAHUEM ¢bu3nuecKux BEJIM-UYUH,
XapaKTEepU3yIOIIMX BEIIECTBA C KOJIMYECTBEHHOU
CTOPOHBI: MaccChl, 00beMa (HOpPMAaJbHbIE YCIOBHS)
rasoB, KOJMYECTBAa  BEIIECTBA;  HCIIOJIb30BATh
CUCTEMHbIE XMUMHH-YECKHUE 3HAHUS Ui HPUHATUA
pelIeHni B KOHKPETHBIX >KM3HEH-HBIX CUTYalUsX,
CBSI3aHHBIX C BEIIECTBAMM U UX IPUMEHEHHEM;

Y 8 - muaHupoBaTh U BBINOJHATH XUMHYECKHM
AKCIIEPUMEHT (mpe-BpateHus OpraHUYECKHUX
BELIECTB IpPU HAarpeBaHHUM, MOJydY€HUE JTUJICHA U
U3Y4YeHHE €ro CBOMCTB, KaueCTBEHHbIE peaklUUd Ha
IbJIETUJbl,  KpaxMala,  YKCYCHYK  KHCIOTY;
JeHaTypanus O€JIKOB TNpU HarpeBaHWM, LBETHBIE
peakiMu O€NKOB; TMPOBOAMTH PEAKIMH HOHHOTO
oOMeHa, OmpeneisaTh cpely BOJHBIX PpacTBOPOB,
KauecTBEHHbIE peaklMHu Ha cyiabdar-, kapOoHaT- U
XJIOpUJ-aHUOHBI, HAa KaTHOH AaMMOHHS; pemaTh
AKCIIEPUMEHTAIBHBIE 3a1a4M 1O TeMaM "Metamisl" u
"Hemerannel") B COOTBETCTBHM C IpaBWJIaMU
TeXHUKH  O€30MacHOCTH TpH  OOpameHun ¢
BEIIECTBAMH U J1aOOpaTOpPHBIM  000pYyIOBaHHEM;
IIPEICTaBIISTh pE3yJIbTaThI XUMHUYECKOTO
JKCHepuMeHTa B ¢GopMe 3amucu  ypaBHEHUH
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COOTBETCTBYIO-IIUX peakuuid u GopMyJInpoBaTh
BBIBOJIbI HA OCHOBE ATHX PE3yJbTaTOB

Y9 - cobOmomarh  mpaBWia  DKOJOTHYECKH
1IeJIECO00Pa3HOTO TOBEACHHUS B OBITY M TPYJIOBOM
NesA-TENBPHOCTH B IEJIIX  COXPAaHEHHUS  CBOETO
37I0POBbSI M OKpYXKalolleld TNPUPOJHONW  CPEIbI;
YUYUTHIBaTh OIMACHOCTh BO3JICUCTBHS Ha JKUBbBIC
OpraHu3Mbl  ONPEJENECHHBIX BEIIECTB, IMOHUMAs
CMBICJI  IIOKa3aTelld  IPEACIbHOW  JOIYyCTUMOM
KOHIICHTPAIIUH.
31- ocHoOBoOmoJIararomuye TMOHATHS (XUMHYECKUI OLEHKA «OTIMYHOY DKcneprHast
DIIEMEHT, aTOM, DJIEKTPOHHAs 000J0YKa aToMa, S-, p-, | BPICTaBIACTCA
o0yuJaroremMycsi, €Clii OH OIICHKA
d-armexTpoHHBIE OpOWTA M aTOMOB, MOH, MOJEKYJa,
TIyOOKO U TMTPOYHO YCBOWII
BaﬂeHTHOCTB, BJIeKTpOOTpI/IHaTeJ'IBHOCTI), CTCIICHb HpOl‘paMMHHﬁ MaTepHaﬂ Kypca, HACATCIIBHOCTU
OKHWCJICHUSI, XWMHYECKas CBSI3b, MOJIb, MOJISIPHAS | MCUEPIIBIBAIOLIE, .
N . 00yJaromuxcs
Macca, MOJSPHBIH OOBEM, YIJIEPOAHBIN cKejer, | TOCTICAOBATCIRHO, UCTKO I M
JIOTUYECKU CTPOUHO €ro
GyHKIIMOHATBPHAS TpyNNa, pagukai, HW30Mepus, HAJIATAET, YMECT TECHO [IpH BBITIOJIHEHHH
HU30MCPHI, TOMOJIOTUYECKHUI pAan, T'OMOJIOI'H, YBSI3BIBATH TEOPHIO C HpaKTHKOﬁ,
YIJIEBOMOPOABI, KUCIOPOA- W  a30TCOIEPIKAIIME | CBOOOIHO CIPABIAETCS C U 3aI1TC
COEIMHEHNUS, OHOJIOTMUECKH AaKTHUBHBbIE BellecTBa | SaAdiaMi I BOMPOCaMH, HE C3VIIBTATOR
3aTPYJIHSIETCSl C OTBETaMH MPU pesy
(yrneBonpl, JKUpPBI, O€JIKH), MOHOMEp, TOJUMED, BHIOH3MCHEHIH 3a/1aHHUi,
MMPAKTUYCCKUX

CTPYKTypHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE

MMpaBUJIBHO 000CHOBBIBAET
IIPUHATHIC PCIICHUA, BIIaJCCT
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COCIUHECHNA, THIIBI

XHUMHUYCCKUX

KpUCTAJIJIU-UecKas pelleTKa,
peakuuii  (OKHCIUTEIbHO-BOCCTAHO-
BUTEJIbHBIC, 9K30- M HHAOTEPMU-YECKHE, DPEaAKIUH

HOHHOTO  OOMEHa),  pacTBOp,  BJICKTPOJIMTH,
HEAJIEKTPO-JIUTHI,  DJEKTPOJIUTHYECKAs  JIUCCOLU-
anys, OKHUCIIUTEIb, BOCCTAHOBUTENb, CKOPOCTh

XUMUYECKON pEaKIuu, XHMHUYECKOE pPaBHOBECHUE),
TEOPUH MU 3aKOHBI (TEOPUS XMMHYECKOTO CTPOCHUS
opranndeckux BemectB A.M. BytinepoBa, Teopwus
AIEKTPO-TUTHICCKOMN nepuo-
TUYECKUI 3aK0H

JACCOIMAIIH,
A.HN. Menzaencena,
Macchl),

3aKOH
COXpaHCHUA 3aKOHOMCPHOCTH,
CHMBOJIHNYECCKUMN  SI3BIK XUMUU, Q)aKTOHOFI/ILICCKI/IC

CBCIACHUA O CBOﬁCTBaX, COCTaBC, IOJIYYCHUU H

0e30ImacHOM HUCIIOJIb-30BaAHUHA BAXKHENIIINX
HeOpFaHI/I"—ICCKI/IX Hu OpFaHI/I‘IeCKI/IX BCIIICCTB B 6I)ITy

n HpaKTquCKOﬁ ACATCIIBHOCTH YCJIO0BCKA,

32-
€CTECTBEHHOHAYYHOW KapTUHBI MUPA, POJIU XUMHUHU B
MMO3HAHWM SBJICHUW TMPUPOIbI, B (opMUpOBaHUHU
MBIIIIEHHUS u KYJIbTYPBI ee
(GYHKIIMMOHATBHOW TPAMOTHOCTH, HEOOXOTUMON st

OCHOBBI XHUMHYECKOM COCT&BH?I?IIOHIeﬁ

JINYHOCTH,

peIICHUA MPAKTUYCCKHUX 3aJad U OSKOJIOTMYCCKHU
00OCHOBAaHHOTO OTHOULIEHUSI K CBOEMY 3/I0POBBIO U
MPUPOIHOM CpeJe;

33 - OCHOBHBIE METO/IbI HAYYHOTO TTO3HAHUSI BEIIECTB
U XUMHYECKHUX SIBICHUU (HAOI0/IeHHnEe, U3MEpEHUeE,
AKCIIEPUMEHT, MOJICITMPOBAHUE).

Pa3HOCTOPOHHUMH HaBBIKAMH U
MPUEMaMU BBITIOJTHCHUS
MPAKTHUYECKUX 3a]1a4;

OIIEHKA «XOPOIIIO)
BBICTaBIISIETCS
00y4aromemMycs, €Clid OH TBEPIO
3HaeT MarepHuai Kypca, TpaMOTHO
Y TIO CYIIECTBY M3JIaraeT ero, He
JIOTyCKasi CyIIECTBEHHBIX
HETOYHOCTEH B OTBETE Ha BOIPOC,
MPaBWIBHO MTPAMEHSET
TEOPETUUCCKUE TIOJIOKCHHUS ITPU
PEIICHUY PAKTUICCKUX
BOTIPOCOB U 3a7a4, BIaJeeT
HEOOXOMMBIMHU HaBBIKAMU H
MPUEMaMH MX BBIIOJHECHUS;

OIICHKA
«YIOBIIETBOPUTEIHHOY
BBICTABIISICTCS 00YyJarOIIEMYCs,
©CJIM OH MUMEET 3HAHUS TOJBKO
OCHOBHOT'O MaTepuaia, HO He
YCBOMII €TI0 JIeTalei, JOImycKaeT
HETOYHOCTH, HEIOCTATOYHO
MpaBUIbHBIE (POPMYITUPOBKH,
HapyLIECHUA JJOTUYECKOMI
MOCJIEI0BATEIFHOCTU B
M3II0KECHUHU
MPOrpaMMHOTO MaTepuana,
WCIBITHIBACT 3aTPYAHCHUS TIPU
BBITIOJTHCHUN TIPAKTUYECKUX
3ajay;

OIIEHKA
«HEYIOBJIETBOPUTEITHHOY
BBICTaBIISIETCS 00yJarOIIEMYCS,
KOTOPBbIM HE 3HAET 3HAYUTEIbHON
4aCTH MPOTPAMMHOTO MaTepuaa,
JTOTTYCKAET CYIICCTBEHHBIC
OINOKY, HEYBEPEHHO, C
OOJIBIITUMU
3aTPYIHCHUSIMH PELIacT
MPaKTUYECKUE 3a/1a4U HITH HE
CIIPABIISETCS C HUMU
CaMOCTOSITEITLHO.

3aHATHIH,
BBITIOJTHCHUU
JIOMAaITHUX padoT,
ompoca,
pe3yabTaToB
BHEAYJUTOPHOI

CaMOCTOSATEIIHLHOM
paboThI

obOyJarommxcs,
KOHTPOJIBHBIX
pabot u npyrux
BUJIOB TEKYILIETO

KOHTPOJIS
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6. ATATITAIIAA PABOYEN ITPOTPAMMBI TPV OBYUYEHUUW WHBAJIUIOB U JIUII C
OI'PAHUYEHHBIMUA BO3MOXKHOCTAMMU 310POBbA
Anantanus pabodedd mporpammbl quctuitinabl BJ1.07 XuMus mpoBOAKUTCS TIPH peau3allid aJarTHBHON
00pa3oBaTeIbHOM IMPOrpaMMbl — MPOrPaMMbl IOJTOTOBKU CIIELHMATMCTOB CPEIHEr0 3BEHA IO CIIELUAIbHOCTH
08.02.01 CTpouTenbCTBO U IKCILTyaTalus 30aHAN 1 COOPY>KEHHIA.B LIENAX 00ecreueHus MpaBa HHBAIUAOB U JIUI] C
OTpaHMYEHHBIMH BO3MOKHOCTSIMH 3/I0pOBbsi Ha TOJy4YeHHE MNPO(QECCHOHANBHOTO 00pa30BaHMsA, CO3JaHMS
HEOOXOMUMBIX MJIsl TIONY4YeHHs] CPeAHEro MpodecCHOHaTbHOTO 00pa3oBaHUs YCIOBHH, a Takke OOecTedeHHs
JOCTIPKCHHS 00YYarOLIMMUCS HHBAINAAMHU U JIMLAMUA C OTPaHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBbS PE3YJIbTATOB
(hopMHpOBaHUS IPAKTUIECKOTO OTBITA.
Obopyoosanue nabopamopuu odueti Xumuu 01 00Y4arOWUxcs ¢ pasiudHbIMU 6UOAMU 02PAHUYEHUS
300p08bsL
OcHamienue gabopatopuu 001Iel XUMHIH JOJKHO OTBeYaTh 0COOBIM 00pa30BaTENbHBIM OTPEOHOCTIM
00yYaroIuxcsl HHBAIKUAOB U JIHIL C OTPAHUYEHHBIMHI BO3MOXXHOCTSAMH 310p0Bbs. JlabopaTopus gomKHA OBITH
OcHaIreHa 000py/IOBaHHEM 1 Y4eOHBIMHI MECTaMH C TEXHUYECKHMHU CPEICTBAMH 00yUEHUS IS O0YUArOIIUXCsI C
Pa3NUYHBIMU BUIAMH OTPaHUYEHHIA 37J0POBBSI.

JlaGoparopusi, B KOTOPO#t 00y4ar0TCs JIMIIAa C HAPYIICHUEM CITyXa J0J/DKHA OBITh 000pyI0BaHa
PaauOKIACCOM, KOMIIBIOTEPHON TEXHUKOMN, Ay IMOTEXHUKOU, BUACOTEXHUKOM, JIEKTPOHHON JOCKOM,
MYJIbTUMEAUNHON CUCTEMOM.

Junst cnaboBunsmux o0ydaromuxcst B 1ab0opaTopuu mpeycMaTpUBaIOTCs IPOCMOTP yIIEHHBIX
O00BEKTOB MIPH ITOMOIIH BHASOYBEIHUUTENEH IS YAaIEHHOTO IPOCMOTpAa, MCIIONIb30BaHne bpalineBckoit
KOMIIBIOTEPHOM TEXHHUKH, JIEKTPOHHBIX JIYII, IPOrpaMM HEBH3YaJIbHOTI'O IOCTYMA K MH()OpMaLNHU, TEXHUIECKUX
CpeACTB NpueMa-Tiepeiadn y4eOHoH HH(pOpPMAaLMK B JOCTYIHBIX OpMax.

st o0yvaronuxcst ¢ HapylIeHUEeM OTIOPHO-IBUTATEILHOTO anmnapara J1abopaTopus TOKHA ObITh
o0opymoBaHa MepeIBIKHON PETyIUPyeMOi MapTOu.

Beleyka3anHoe OCHAILICHHE YCTaHABIMBACTCA B JIAOOPATOPUHU IPU HANUYIMH O0YYaOLIUXCS [0
aJIanTHPOBaHHON 00pa30BaTeNFHON MPOrpaMMe C YYEeTOM HMEIOMIEToCs TUIIa HApyIIeHUH 310pOBbsl y
00yJaromerocs.

Hughopmayuonnoe u memoouyeckoe obecneuerue 00y4anumuxcs

Joctyn kK nHOPMALIMOHHBIM B OHOJIMOTpadUUIECKUM pecypcaM JO0DKEeH OBITh peicTaBlieH B hopmax,
aIalITUPOBAaHHBIX K OTPAHIUYCHUSIM 3710POBbs 00yUaIOIINXCsl MHBAJIHU/IOB U JIUI] C OTPAHUYCHHBIMU BO3MOYKHOCTSIMU
3/I0POBBS:

Juist i ¢ HapyIeHUsIME 3peHust (He MEHee OJTHOTO BUJIA):

- B TIeYaTHOM (hopMe yBEITMUEHHBIM HIPU(PTOM;

- B hOpMe DIIEKTPOHHOTO JOKYMEHTA;

- B hopme aynmodaiina;

- B TieyaTHOM (hopMe Ha si3bike bpaiins.

Juist mun ¢ HapyIeHUsIMH CITyXa:

- B IeyaTHOH (opme;

- B (pOpMe DIIEKTPOHHOTO JIOKYMEHTA.

J1st mrnn ¢ HapyIIeHUsIMU OTIOPHO-IBUTATEIIBHOTO ammapara (He MEeHee OJTHOTO BHIA):

- B e4aTHou opme;

- B (hopMe AIIEKTPOHHOTO JOKYMEHTAa,

- B hopme aynumodaiina.

Juist i1 ¢ HepBHO-TICUXUYECKUMH HapyIIEHUSIMU (PacCTPpOMCTBO ayTHUECKOTO CIIEKTPa, HapyIIeHUE
MICUXUYECKOr0 Pa3BUTHsI) (HE MEHEee OHOTO BU/IA):

- UCTIOJIb30BaHKE TEKCTa C WILTIOCTPAIIUIMH;

- MyJIbTUMEINHHBIE MATCPHATIBI.

Bo Bpems camocTOATENFHOM MOATOTOBKH 00YYAIONIMECss MHBAIHMBI U JIMIA C OTPaHUYECHHBIMH
BO3MOHOCTSIMH 3/I0POBbsI JIOJDKHBI OBITH 00ECIIeUeHbI IOCTYIIOM K ceTr MHTepHeT.

Dopmbl U MemMOObl KOHMPOTIAL U OYEHKU Pe3yIbmamos 00y4eHus

[Ipumensiemble npu peanuzanuu padodeit nporpammsl qucuuiuiibl bJ[.07 Xumus ¢hopMbl 1 METOIBI
KOHTPOJISI TPOBOATCS C YUETOM OIPaHUYEHUS 3/10POBbS 00yUarOIIUXCSI.

[enpto TEKyIIEro KOHTPOJIA SIBISETCA CBOEBPEMEHHOE BhISIBIICHHUE 3aTPyIHEHUH U OTCTaBaHUS
00y4Yaromerocs ¢ OrpaHuYeHHBIMI BO3MOXXHOCTSIMHU 310POBbsI U BHECEHHE KOPPEKTUBOB B YUEOHYIO AEATEIBHOCTD.

dopma NpOMEKYTOUHOM aTTECTALUH YCTAHABIUBACTCS C YUYETOM WHANBUAYATBHBIX ICUXO()U3NIECKUX
0ocoOeHHOCTeN 00y4YaroMXCs HHBAJIMIOB U JIUI] C OIPaHUYEHHBIMU BO3MOXKHOCTSIMU 3[J0POBbS (YCTHO, TUCbMEHHO
Ha Oymare, TUCbMEHHO Ha KOMITbIOTEpPE, B (hOpME TECTUPOBAHUS H T.IL.).
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IIpu nmpoBeeHNN MPOMEKYTOYHON aTTECTAIMU 00yJarOIEeMyCsl TPEeIOCTABIISETCS BpeMs Ha ITIOATOTOBKY
K OTBETY, YBEIHMUECHHOE HE OoJiee YeM B TPH pa3a, YCTAaHOBICHHOTO JIJIS TIOATOTOBKH K OTBETY O0YYarOIIUMCS, HE
HMMEIOIINM OIPaHUYCHUN B COCTOSIHUU 3/TOPOBBSL.
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7. JUCT BHECEHHBIX U3MEHEHUI

JlonmosiHeHus M U3MEeHeHHsI B padoyeii mporpamMmme

Ha / YueOHBIi roj

B pa6ouyto nporpammy b1.07 Xumust
o criermanbHocTH 08.02.01 CTpouTeNnbeTBO U AKCIUTyaTallus 3JaHUN U COOpY KEHUH.

BHOCATCA CJIICAYIOMIUC NONOJHCHUA U UBMCHCHUSA !

JlomoaHeHUs ¥ U3MEHEHUS BHEC P.H. ITanem

(moxnuce)

Pabouas mporpamma nepecMoTpeHa u 0400peHa Ha 3aCeIaHu! MTPEIMETHOH (IIMKJIOBOM ) KOMUCCUHT
0O0IIIECTBEHHOTO MTUTaHUsI U TOBAPOBEICHUS

« » 20 I.

[Ipencenarens npeaMeTHON
(IMKITOBOIT) KOMHCCHU P.H. ITanem

(moxnuce)

29



