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1. IACHOPT MPOI'PAMMBI YYEBHOM JUCIIUTIJIUHBI
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 (heepanbHBIM TOCYIapCTBEHHBIM 00pa30BaTEeIbHBIM CTaHAAPTOM
cpennero mpodeccuoHanpHoro obpasoanus B cootBercTBur ®I'OC CIIO mno cmeunumansrocTr 09.02.11
Pa3paboTka u ynpasieHre IporpaMMHBIM 00ecTieYeHuEM

1.2  MecTo TUCHMILIMHEI B CTPYKTYpEe OCHOBHOW 00pa30BaTeIbHON MPOTPAMMBI

Jucoumnuaa BJ1.07 Xumus sBisieTCs IUCIUILITMHON 0a30BOro IUKIIA.

1.3 Ilemu u mIaHupyeMble pe3yIbTaThl OCBOSHUS ICIUTITAHBL

Lenu AMCIUIINHBL:

@OpMUPOBAHUE Y CTYJICHTOB IIPEACTABICHUS O XUMHUYECKON COCTABIISIOLIECH €CTECTBEHHO-
HAay4YHOW KapTHUHBl MUpa KAaK OCHOBBI INPUHATUS PELICHUN B KU3HEHHBIX U MPOU3BOJICTBEHHBIX
CUTYalUSIX, OTBETCTBEHHOTO MMOBEACHUS B IPUPOIHOM CpETIE.

1.4. IInanupyemble pe3yibTaThl OCBOSHHSI 00IIe00pa30BaTEIbHON JUCIUILIUHBI B COOTBETCTBUH C
dIroC COO

OOuwe (JITIHOCTHBIE U METaIpeIMETHBIE) PE3YIIBTATHL:

B yactu Tpy10BOro BoCIuTaHus:

- TOTOBHOCTH K TPYAY, OCO3HAHHE IIEHHOCTH MacTepCTBa, TPYA0TI00HE;

- TOTOBHOCTb K AaKTUBHOM  JESATENBHOCTH  TEXHOJIOTMYECKOM U COLMAIbHOU
HaIPaBJIECHHOCTH, CIOCOOHOCTh HMHHUIIMUPOBATH, IUIAHUPOBATH W CAMOCTOSITEIIBHO BBINOIHATH
TaKYyI0 JESATEIbHOCTD;

- HWHTEpeC K pa3IndHbIM chepam mpodecCHOHATBHON ACSITeTLHOCTH,

OsnajieHne yHUBEpCATbHBIMU Y4eOHBIMU TTO3HABATENIBHBIMU JCHCTBUSMU:

0a30BbIC JIOTHYECKUE JACUCTBHS:

- CaMOCTOATENbHO (OPMYNIHUPOBATh U aKTyallM3UpPOBATh IMPOOJIEMy, paccMaTpuBaTh €€
BCECTOPOHHE;

- YCTaHaBJIMBAThH CYIIECTBEHHBII MPU3HAK WJIM OCHOBAHUS JUIsl CPAaBHEHUS, KJIaccuPUKauu 1
00001eHMS;

- ONpPEHENATH LEJIN NeATENbHOCTH, 33/1aBaTh IApaMETPbl U KPUTEPUU UX JOCTHKEHUS,

- BBIBJISATH 3aKOHOMEPHOCTH M TPOTUBOPEYMNS B PACCMATPHUBAEMBIX SIBIICHUSX;

- BHOCHUTb KOPPEKTHUBBI B JEATEIIBHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LEIAM,
OLIEHUBATh PUCKU MOCIEACTBUM JIESATEIbHOCTH;

- pa3BHBaTh KPEaTHBHOE MBIIICHUE MPU PELICHUH KU3HEHHBIX TPOoOIieM

0a30BbIE UCCIIEIOBATEIHCKHUE ICHCTBHUS:

- BIIaJIeTh HaBBIKAMU Y4YeOHO-UCCIIEJIOBATEILCKON M TMPOEKTHOM MEeATENbHOCTH, HABBIKAMU
paspetnieHus npoouem;

- BBIBJIATH NPUYMHHO-CIEIACTBEHHBIE CBS3M U aKTYaJIU3UpOBATh 3a4ady, BBIIBUTATh
TUIIOTE3y €€ PEIIECHUs, HaXOAUTh apryMEHThI ISl J10KA3aTebCTBA CBOMX YTBEPKICHU,
3a71aBaTh NapaMeTPbl U KPUTEPUU PELLICHUS;

- aHaAJW3WUPOBATh MOJYUYCHHBIE B XOJIE€ PEIICHUS 3aJIa4l PE3yIbTaThl, KpUTHUYECKH OI[CHUBATH
HUX TOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

- yMeTh TIEPEHOCUTh 3HAHUS B  T[IO3HABATEIBHYI0O M  TIPAKTUYECKYI0  OOJacTh
JKU3BHENEATENBHOCTH

- YMETh HHTETPUPOBAThH 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00JIaCTEH;

- BBIJBUIaTh HOBBIE UJIEH, IIpejIaraTb OpUTMHAIBHBIE TOAXOAbI U PEILICHUS;

- CcIOCOOHOCTD MX HCIIOJI30BAHUS B ITO3HABATEIBHON M COLUAIIBHOM MPaKTHKE
B 001acTH HEHHOCTH HAYYHOT'O O3HAHMS

- chOpMHPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAYKH ¥ OOIIECTBEHHOW MPaKTUKU, OCHOBAHHOTO Ha JHANIOTe KYJIbTYp, CIOCOOCTBYIOIIETO
OCO3HAaHMIO CBOETO MECTA B MOJUKYJIBTYPHOM MUPE;



- COBEpILEHCTBOBAHME SI3BIKOBOW M YMTATEIbCKOM KYJIBTYpHI KaK CpeICTBA B3aUMOACHCTBUS

MEX]Ty JIFOJIbMU U TIO3HAHUS MUPA,

- OCO3HAHHWE LIEHHOCTH HAYYHOW JEeSATENIbHOCTH, TOTOBHOCTh OCYIIECTBJISATH MPOCKTHYIO U

MCCJIEIOBATEIbCKYIO ACSITEIbHOCTh HHAUBUAYAIbHO U B TPYIIIIE;

OBiajeHne YHMBEPCAJIbHBIMH YUeOHBIMH M03HABATEIbHBIMM 1€HCTBUSIMU:

pabota ¢ uadopmanmeii:

- BIaJeTh HaBBIKAMU IIOJIy4eHUs HH(OpPMAlMM W3 MCTOYHHUKOB 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
L[EJIEBOM ayTUTOPUH, BBIOMpAst ONTUMAIBHYIO (OPMY MIPEICTaBICHUS U BU3YyalH3alUH;

- OLIEHUBATh JOCTOBEPHOCTbH, JETUTUMHOCTh MH(POPMAIIUH, €€ COOTBETCTBHE MPABOBBIM U
MOpaIbHO-3THUYECKUM HOpMaM;

- HCIOJIb30BaTh CpEACTBa HMH(OPMAIIMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJIOTUH B
pElIeHUH KOTHUTHBHBIX, KOMMYHHMKATHBHBIX W OPraHMU3AllMOHHBIX 3alad C COOJIOJIEHUEM
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;

- TOTOBHOCTb K CAMOPAa3BUTHIO, CAMOCTOSATEIBHOCTH U CAaMOOIIPEIEICHUIO;

- OBJAJICHUE HaBBIKAMHU y4e€OHO-HCCIIEIOBATENbCKON, TMPOEKTHOW U  COLHUAIbHON
JeSITEIIbHOCTH;

OBiajgeHne yHMBePCAJIbHBIMH KOMMYHHUKATHBHBIMH 1€ CTBUSIMMU:

COBMECTHAs JESATEIIbHOCTD:

- TOHHUMATh U UCIIOJIB30BaTh MPEUMYIECTBA KOMaHIHON U UHIUBUIYaIbHONU paOOTHI;

- INpPUHUMATh LEIM COBMECTHOW JESATEIbHOCTH, OpPraHU30BBIBATH U KOOPAMHUPOBATH
JEHCTBUS 10 €€ JOCTH)KCHHIO: COCTABIIAThH IUIaH ACHCTBUIA, paclpenesaTh PO C yUeTOM MHEHUN
Y4aCTHUKOB 00CYKJaTh pPe3yIbTaThl COBMECTHON pabOThI;

- KOOPJIWHHUPOBATh W BBHINOIHATH PAOOTy B YCIOBUSAX PEATbHOTO, BHUPTYaTbHOTO U
KOMOMHHMPOBAHHOT'O B3aUMOJICHCTBHS;

- OCYWIECTBIISAITh IO3UTHBHOE CTpAaTETMYeCKOe IOBEICHHE B pa3IMYHBIX CHUTYyalMsX,
IPOSIBIIATH TBOPYECTBO U BOOOpaKeHHE, OBITh MHUIIMATHBHBIM

OBiajeHne YHMBEPCAJIBLHBIMH Pery/siTABHBIMU /1€ CTBUAMM:

MIPUHATHE Ce0s U APYTUX JTIOJEH:

- TpPUHUMATh MOTHUBBI W apryMeHTHl JApyTUX JIOACH TpuU aHamu3e pe3yJbTaToB
JeSITEIIbHOCTH;

- TpHU3HABaTh CBOE MPABO U MPABO APYTHUX JIt0JIeH Ha OMIMOKH;

- pa3BUBATH COCOOHOCTH MOHUMATh MU € O3UIMH JPYTrOro 4YeJI0BeKa;

B o6s1acTH 3K010IrM4€CKOr0 BOCIIUTAHHUSA:

- c(OpMHUPOBAHHOCTh D3KOJOTUYECKOW KyJIbTYpbl, IOHUMAHUE BIHUSHUS COLHUAIBHO-
HDKOHOMHUYECKUX TIPOLECCOB HA COCTOSHHUE MPUPOJHOW M COLUAIBHOM CpElbl, OCO3HAHHE
100aTBbHOTO XapaKTepa HKOJIOTHYECKUX TTPOOIeM;

- IUIAaHMPOBAHUE M OCYLIECTBIICHUE JECHCTBUH B OKpPYXKAlOIIEW Cpelle Ha OCHOBE 3HAHMS
1eJIel YCTOMYMBOTO Pa3BUTHS YEJIOBEYECTBA;

aKTUBHOE HETIPUATHE IEHCTBUH, IPUHOCALLMX BPE OKPYIKAIOLIEH cpene;

- yMeHHe IIPOTHO3UPOBATh HEONaronpusITHBIE  3KOJIOTUYECKUE MOCIIEACTBHS
MpeIPUHIMAEMBIX JEHCTBHI, TPEIOTBPALIATh HX;

- paclIupeHHe OMbITa AEATEIbHOCTH IKOJOTHYECKON HAIIPaBIEHHOCTH;

- OBJIAJICHUE HABBIKAMU Y4YEeOHO-MCCIEOBATEIbCKOW, TPOEKTHOW M  COLMAIbHOM
JeSITeIbHOCTH.



JluctmmHapHbIe (PEeMETHBIC) Pe3yJIbTaThl O0yUCHHMS:

- 3HAHUS:

31- 3HaeT: OCHOBOIOJAraroulfe MOHATHS (XMMHYECKHH 3JIEMEHT, aToM, 3JEKTPOHHAas
o0oiouka aroma, S-, p-, O-3JI€KTpOHHBIC OpPOWTAIM aTOMOB, WOH, MOJIEKYJa, BaJCHTHOCTH,
3JEKTPOOTPULATEIBHOCTh, CTENEHb OKHUCIEHMS, XHMHMYECKas CBA3b, MOJIb, MOJISIpHAs Macca,
MOJISIPHBIA 00BEM, YTJIEPOAHBIM CKeNeT, PyHKIMOHANbHAS TPYIa, PaJUKall, H30MEPUs, H30MEPHI,
TOMOJIOTUYECKUI DS, TOMOJIOTH, YIJI€BOAOPOJbI, KUCIOPOJI- U a30TCOJEpKallhe COECIUHEHMS,
OMOJIOTHYECKH aKTUBHBIC BEIIECTBA (YTJIEBOJBI, XKHUPHI, OCIKN), MOHOMED, MOJIUMEP, CTPYKTYPHOE
3B€HO, BBICOKOMOJIEKYJISIDHBIE COEAUHEHUs, KPUCTAJUIMYECKAsh pENIeTKa, TUIbl XUMHUYECKHUX
peakuuil  (OKUCIUTEIbHOBOCCTAHOBUTENbHBIE, JK30-U OSHIAOTEPMUUYECKUE, PEAKIUH HOHHOIO
o0MeHa), pacTBOP, AJIEKTPOJIUTHI, HEIJEKTPOIUTHI, JIEKTPOIUTHUECKAs TUCCOLUALINSA, OKUCIUTED,
BOCCTAaHOBUTEINb, CKOPOCTh XUMHUYECKOW pPEAKLIUU, XMMHYECKOE PaBHOBECHUE), TEOPUU U 3aKOHBI
(Teopuss XMMHYECKOro CTpoeHHs opranumdeckux BemiectB A.M. bytnepoBa, Teopus
ANEKTPOJIUTUYECKON Iuccounanuu, nepuoandeckuii 3akon .M. MenaeneeBa, 3aKOH COXpaHEHHUS
Macchl), 3aKOHOMEPHOCTH, CUMBOJIMYECKHI SI3bIK XUMUU, (AKTOJIOTUYECKUE CBEICHUS O CBOWCTBAX,
COCTaBe, NOJIyYeHUHU U OE30M1aCHOM HCIOIb30BaHUH BAXKHEUIINX HEOPraHUUYECKUX U OPraHMYECKUX
BEIIECTB B OBITY U MPAKTUYECKON ESATEIHHOCTH YEIOBEKa;

32- 3HaeT OCHOBbI: XMMHUYECKOM COCTaBIISAIONIEN €CTECTBEHHOHAYYHON KapTUHBI MUpaA, pPOJIN
XUMHUH B TIO3HAHUU SIBJICHUU MPUPOJbI, B (GOPMUPOBAHUM MBILIUICHUS U KYJIbTYPbl JIMYHOCTH, €€
(YHKIMOHATBHOH TPAMOTHOCTH, HEOOXOAMMOW [UIS pEIIeHHs TMPAKTHYECKUX 3a7ad |
9KOJIOTHYECKH 0O0CHOBAHHOTO OTHOIIICHHUS K CBOEMY 3JI0POBBIO U IPUPOJIHOM Ccpesie;

33 - 3HaeT OCHOBHBIE METO/bl HAay4YHOI'O II03HAHUS BEIIECTB M XUMHUYECKHUX SIBJICHUMN
(HabnroieHue, u3MepeHue, IKCIEPUMEHT, MOJICITUPOBAHHE).

- yMeHwus:

Y1 - yMeer: BBIABIATH XapaKTE€pPHbIC MPU3HAKA W B3aUMOCBS3h H3YUYCHHBIX MOHSITHH,
MPUMEHATh COOTBETCTBYIOLIME MOHATHUS IPHU ONMCAHUU CTPOCHHUS M CBOMCTB HEOPraHUYECKUX M
OPTraHWYECKUX BEIIECTB M HMX IMPEBpAICHUMN; BBISBIATh B3aUMOCBSI3b XWMHUUYECKHX 3HAHUU C
MOHATUSAMHU U MPEACTABICHUSAMHU JPYTUX €CTECTBEHHOHAYYHBIX IPEIMETOB;

VY2 - ymeer: UCHOIb30BaTh HAMMEHOBAHUS XUMHYECKMX COEIMHEHUN MEXIyHApOJIHOTO
COI03a TEOPETUYECKONM M TPHUKIAAHOW XUMUU W TPUBUAIBHBIE HA3BaHHUS Ba)KHEWUIIUX BEIIECTB
(3TUIEH, aleTWIeH, MNIMLUEpHH, GpeHon, GpopManbaeru, YKCycHasi KUCIoTa, TJIMIUH, YrapHbIi Tas,
VIIEKUCIBIA Ta3, aMMHUaK, ralieHas W3BeCThb, HETalleHas H3BeCTh, MUThEBas COla U JIPYTHX),
COCTaBIATh (HOPMYJIBI HEOPraHMYECKUX W OpPraHMYECKHUX BEUIECTB, YPaBHEHHS XMMHUYECKUX
peakiuii, OOBSCHATh UX CMBICH; TOATBEPKIATh XapaKTEPHbIE XMMHUYECKHE CBOWCTBA BEIIECTB
COOTBETCTBYIOIIUMHU SKCIIEPUMEHTAMHU U 3aIIUCSMU YPaBHEHUIN XUMUYECKUX PEAKIIHil;

VY3 - yMeer: ycCTaHaBIMBaTh MPUHAMJIECKHOCTh M3YUYECHHBIX HEOPraHUYECKHX U
OpraHMYECKUX BEUIECTB K OMNPEJCIIEHHBIM KjaccaM U TpylIaM COEIUHEHHH, XapaKTepu30BaTh UX
COCTaB M BaXXKHEWILIME CBOWMCTBA; OMPENENATh BHJBI XMMUYECKUX CBA3€H (KOBAJIEHTHAs, UOHHAs,
MeTaJIJIMYecKasi, BOJOPOJAHAsA), TUIBl KPUCTAUIMYECKUX PEIIETOK BEIIECTB; KilacCHU(PUIMPOBAThH
XUMUYECKHUE PEAKIINH;

V4 - ymeeT: mpoBOAUTH PacyeThl MO0 XUMHUYECKUM (OpPMYyJIaM U YPAaBHEHHSIM XHUMHYECKUX
peakuMii ¢ UCHOJb30BaHUEM  (PU3MUECKUX  BEJIMYMH, XapaKTepPU3YIOUIMX BEIIeCTBA C
KOJIMYECTBEHHOW CTOPOHBI: Macchl, 00beMa (HOpMaJIbHbIE YCIOBUS) T'a30B, KOJIMUECTBA BEIIECTBA;
HCII0JIb30BaTh CUCTEMHbIE XMMUYECKUE 3HAHUS JIs IPUHATUS PEIIEHU B KOHKPETHBIX JKU3HEHHBIX
CUTYaIUsX, CBI3aHHBIX C BEMIECTBAMHU U UX MPUMECHEHHEM

V5 - yMeer: mIaHUpPOBaTh M BBHINOJHATh XUMHYECKHUN SKCHEPUMEHT (MIpeBpallleHHs
OpraHMYECKHUX BEIIECTB NPU HArpeBaHUU, IIOJyYEHHWE OTUJIEHA W M3yUYE€HUE €ro CBOMCTB,
KaueCTBEHHBIC PEaKIMHU Ha albJCTHIbI, KpaxMmall, YKCYCHYIO KHCIIOTY; JeHaTypaius OelIKOB MpHU
HarpeBaHUM, LIBETHbIE PEaKUU OEJNKOB; MPOBOJUTH PEAKIMH UOHHOTO 0OMEHa, ONPENeNiTh CpeIy
BOJ/IHBIX PaCTBOPOB, KQUeCTBEHHBIE PEAKIIMU Ha CyIb(aT-, KapOOHAT- U XJIOPHUI-aHUOHBI, HA KATHOH
aMMOHHUS;, pelaTh SKCIEpPUMEHTAIbHBIC 3adaun mo TemaMm "Meramisl" u "Hemeramel") B
COOTBETCTBUM C TMpaBWJIAMH TEXHUKUM O€30MaCHOCTH TMpH OOpAaIeHWH C BEIIECTBAMU H



1ab0paToOpHBIM 000PYAOBAHUEM; MPEACTABIATh PE3yIbTaThl XUMHUUECKOIO SKCIIEpUMEHTa B popme
3aiCH ypaBHEHUH COOTBETCTBYIOIIUX pPEAKIUil U (HOpMYyIHPOBATH BHIBOJBI Ha OCHOBE I3THUX
pe3yIbTaTOB;

Y6 - yMmeeT aHaNU3MPOBATh XUMHUYECKYH) HWH(POPMAIUIO, TOMyYaeMyK U3 pa3HbIX
HCTOYHUKOB (CpeACcTB MaccoBoil nH(popmanuu, cetb HTEepHET U ApyTHe);

VY7 - yMeeT: mpoBOANUTh PACcUEThl MO0 XUMHYECKUM (OpMYJiaM U yPaBHEHUSM XUMHYECKHX
peakuuii ¢ HCIOJb30BAaHMEM  (PU3WYECKUX BEIMYUH, XapaKTEepU3YIOIIMX BeELIeCTBA C
KOJIMYECTBEHHOW CTOPOHBI: MacChl, 00beMa (HOPMAIbHBIE YCIOBHS) T'a30B, KOJMYECTBA BEIICCTBA;
HCII0JI30BaTh CUCTEMHbBIE XMMUYECKUE 3HAHUS JJIS IPUHATUS PELICHUI B KOHKPETHBIX )KU3HEHHBIX
CUTYyaIlUsIX, CBI3aHHBIX C BEIIECTBAMU U UX PUMEHEHUEM,

Y 8 - ymeer: MJIaHUPOBAaTh M BBINOJHATH XUMUYECKUN SKCIEPUMEHT (IIpEeBpaIlCHUS
OpPraHWYECKUX BELIECTB IIPU HArpeBaHUM, IMOJYYECHUE OJTHICHA W U3YYCHUE €ro CBOMCTB,
KaueCTBEHHBIC PEaKIMU Ha albJETH/bl, Kpaxmall, YKCYCHYIO KHCIIOTY; JeHaTypaiusi OelKoB MpH
HArpeBaHUU, [IBETHHIC PEAKIIUU OCJIKOB; MPOBOJUTH PEAKIIUN MOHHOTO 0OMEHA, OTMPECNIATh CPeIy
BOJIHBIX PaCTBOPOB, KaUe€CTBEHHBIE PEaKIMU Ha CyibdaT-, KapOOHAT- U XJIOPUA-aHUOHBI, HA KATUOH
aMMOHHUS;, pelaTh SKCIEpUMEHTaIbHBIE 3adaud 1o Temam "Meramisl" u "Hemeramisl") B
COOTBETCTBUM C TMpaBWJIaMH TEXHUKH OE30MaCHOCTH TMpH OOpalleHWd C BelIeCTBAMH H
1ab0paTOPHBIM 000PYAOBAHUEM; TIPEJCTABIIATh PE3yIbTATHl XUMHYECKOTO IKCIIEpUMEHTa B opme
3alliCH YpPaBHEHUIN COOTBETCTBYIOUIMX pEaKIUili U (OpMYyIUpPOBAaTh BHIBOJBI HAa OCHOBE 3TUX
pe3yabTaToOB

Y9 — ymMeer: coOmoaaTh mpaBuiia 3KOJOTUYECKH IIeIeCO00pPa3HOro MOBEACHUS B OBITY U
TPYAOBOM JAEATEIBHOCTH B LEJISX COXPAHEHHS CBOErO 3J0pPOBbS M OKPYXKAIOLIEH MNPUPOTHON
Cpenbl; Y4YUThIBaThb OMNACHOCTb BO3JEHCTBHUSI HA YKUBBIE OPraHU3Mbl OIPEACIICHHBIX BELIECTB,
MOHUMAsI CMBICJT TTOKa3aTeNsl MPeIeTbHON JOMyCTUMON KOHIICHTPALIHH.

1.5. Komnerenuuu oOy4aromierocsi, opMupyemMsbie B pe3yJibTaTe OCBOSHUS AUCUUTIINHBL:

OOpazoBatenbHas M BOCIHTATENbHAsl ACSITEIbHOCTh HallpaBieHa Ha (QOPMHUpPOBAHUE Y
00yyaroIerocs caeayomux KOMIeTeHIUI:

OK 01 Bsibupare cnocoObl pemeHuss 3aAad  NPOPECCHOHANIBHON  JI€ATENbHOCTH
MPUMEHUTEIBHO K PAa3JIMUYHBIM KOHTEKCTaM

OK 02 Hcnonb3oBaTb COBpPEMEHHBIE CpPEJICTBAa IOMCKA, aHANU3a M HHTEpIpeTauu
uHpopManui, U WHGOPMAIMOHHBIE TEXHOJOTMM [JIs BBHIMOJHEHHs 3afad MpodeccrnoHanbHOM
JeSITeIbBHOCTH

OK 04 D¢ddexTuBHO B3auUMOICHCTBOBATh U pabOTaTh B KOJUIEKTHBE U KOMaH/IE

OK 07 CopeiicTBOBaTh COXPAaHEHHIO OKPYXKAIOIIEH Cpelbl, pecypcocOepexeHuto,
MPUMEHSTh 3HAHUS 00 U3MEHEHHUH KJIMMaTa, MPUHIUIBI OEPEKITUBOTO MPOU3BOACTBA, 3P PEKTUBHO
JIECTBOBATH B YPE3BbIYANHBIX CUTYALIUSIX

O

1.6. KouaunyecTBO 4acoB HA OCBOEHHE MPOrPaMMbI: MaKcUMajbHas yuyeOHas Harpyska
obOyuaronuxcst — 72 yaca, o0s3aTenbHas ayIUTOpHAs yueOHast Harpy3Kka oOydJaronuxcs — 72 Jaca.



2. CTPYKTYPA U COAEP/KAHUE OEPA3OBATEJII)HOI‘/JI\’I/I BOCIIUTATEJILHOM
JAEATEJIBHOCTH 110 PEAJIM3ALIMU YYEBHOU JTUCHUIIJINHBI

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

Buj yueoHoii pa6oThl aacos  |Cemectp 1
AyAUTOpPHBIE 3aHATHS (BCEro) 72 72
B Tom uncne:
Jlexmmm (J1) 36 36
[TpakTrueckue 3ansatus (113) 10 10
Cemunapsl (C) - -
JlaGopaTopusie padoTs (JIP) 26 26
CamocTosiTesqbHasi padora ctyaenToB (CPC) (Bcero) - -
KoncynbTanuii - -
Dopma IpPOMEKYTOUHOU aTTeCTAIUN mud.3auer | aud.3ayver
nuddepeHIMpPOBaHHBIN 3a4eT
O01mas TpyA10eMKOCTh 72 12




2.2 Tematnueckuii maan bJ[.07 Xumus

KomnnyecTBo yacoB
HanmenoBanme Tem
=
o] q
Ne Iudp E o o
° A =~ —
u Ne Esd{ E S 4
n/m = | 5 i T
3aHATUSA '8y g ot 53
; i 9 T
51l = | 28| 8z
B 74 EE| &&
= : 2% R 8 2
~ 2= s8'Q
= 3 = =9
Pa3nes 1. OcHOBBI CTPOEHNS BelleCTBA
1 J1 CrpoeHre aTOMOB XUMHUYECKHX JIEMEHTOB M IPUPOJIa XUMHUYECKON CBSI3H 2 2
Peuienue 3ananuii Ha UCIIOJIB30BAHUE XUMUYECKON CUMBOJIMKY U Ha3BaHUI COCIUHEHUI IO HOMEHKIIAType
2 31 MEXXYHApOIHOTO COI03a TEOPETUUCCKOM U MPUKIATHON XUMUHU M TPUBUATILHBIX HA3BaHUH IJIS1 COCTABIICHUS 2 2
XUMHYECKUX (POPMYIT IBYXaTOMHBIX COSAMHECHUH (OKCUIOB, CYIb(UIOB, THAPUIOB | T.I1.) U IPYTHMX HEOPraHUUSCKUX
COEIMHEHUH OTIENbHBIX KIIACCOB.
3 JI12 Ileproanyueckuii 3aK0H M IIepHogndecKas cucTeMa XuMudeckux siiemenToB JI.M.MeHaeneena. 2 2
[Tepuoauueckuii 3aK0H U IEPUOINUECKas 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 3 3 XUMUYECKUX peakiuil. Mosb Kak euHUIA KOJIMYECTBa BeulecTBa. MoJsipHast Macca. 3aKOHbI COXPAaHEHUSI MacChl U 2 2
sHeprun. 3akoH ABoraapo. MomispHeIi 00beM razoB. OTHOCHTENBHAS TDIOTHOCTh Ta30B. PacueTsl o ypaBHEHHIM
XUMHUYECKUX PEaKIUil ¢ UCIOJIb30BAHMEM MacChl, 00beMa (HOpMaJlbHbBIC YCIIOBHS) ra30B, KOJMYECTBA BEIIESCTBA
Teopus dAEKTPOTUTHIECCKON Jucconuanuy. IOHbBI. DIEKTPOIHUTHI, HEJIEKTPOJIUTHI. Peakiiy HoHHOTO 0OMeHa.
7 14 CocraBneHue peakiuii FOHHOTO 0OMEHA IyTEM COCTaBIICHHUS UX IOJTHBIX M COKPAIICHHBIX MOHHBIX YPaBHEHHI. 2 2
KucnotHo-ocHOBHBIE peaklivu. 3a/1aHUs HAa COCTABJICHUE HOHHBIX PeaKInil
JlaGoparophast pabota “TUIbl XUMUYECKUX PEaKIUi’”. 2
8 JIP 1 Hccnenoanue THIIOB (IO COCTaBY M KOJUYECTBY UCXOTHBIX U 00Pa3yIONTUXCS BEMIECTB) U MTPU3HAKOB XUMUIECKUX 2
peaknwii. [IpoBenenne peaknuii TOHHOTO 0OMEHa, OIIPeIeIICHUE CPEIbI BOJHBIX PACTBOPOB. 3aaHuUs HA COCTABICHUE
MOHHBIX DEAKIIAI
9 113 4 CtpoeHue BelecTBa U XUMHUYECKUe peakuuu. [lenoBas urpa « TaliHbI XUMHH U OHOIIOTHUNY. 2 2
Pa3nes 3. CTpoeHHe M CBOHCTBA HEOPrAaHMYECKUX 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, OMPEIEISITh MPUHAICHKHOCTh 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 IIPUPOJIC

14

JI8

XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAHUUYECKUX BEIIECTB (OKCHIOB, TUIPOKCHUIOB, 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 THAPOKCHIOB; HEOPTAaHHUECKUX COJIEH, XapaKTepPU3YyIOIINX X CBONCTBA.

Penrenne nmpakTHKO-OPHEHTHPOBAHHBIX TEOPETHUECKUX 3a/IaHUI HA CBOICTBA, COCTaB, MOMyYCHUE U Oe30IacHOe
WCIIOJIb30BaHUE BAXKHEHIITNX HEOPTaHUUECKUX BEIIECTB B OBITY U MPAKTHUECKOH JISSITEIbHOCTH YEIOBEKa

16

JIP 3

JIaboparopHras padora «neHTnduKanmus HEOPTaHUIECKUX BEIIECTBY.
Pemenne OKCHCPUMECHTAJIBHBIX 3a1a4 110 XUMHUYCCKUM CBOMCTBaM METAJJIOB U HEMETAJUIOB, IO PACIIO3HABAHUIO U
[OTyYCHUIO COCJMHEHUIT METaIJIOB ¥ HEMETAJLIOB.
NneHTudukanys HeOpraHMIeCKUX BELIECTB C HCTIOJIB30BAaHHEM UX (PU3HKO-XMMHUYECKHUX 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, DIHIUH). Pacdersl pocrefimieit GopMyJibl OpraHnIecKOi MOJICKYIIBI, UCXOJIsl M3 DJIEMEHTHOrO cocTaa (B %)

19

J10

VTI1eBO0PO/IBI C IPOCTHIMU CBS3SIMH — JIKaHBI U IIMKJIOAJIKAHbL: 0COOCHHOCTH KIIaCCU(PHUKAIIMNA 1 HOMEHKIIATYPbI
BHYTPH KJ1acca; TOMOJIOTHUECKUN psiJT ¥ 0011as popmysia; usoMepus; GU3nuecKrue CBONCTBA; XUMUYECKHE CBOMCTBA;
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;
XHUMHUYECKHE CBOMCTBA; CIOCOOBI moydeHus. [IpakTryeckoe MpUMEHEHHE STHIIOBOTO CITUPTA, STUICHTITHKOJIS,
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 TOMYUYEHsI): TIPEeIbHbIE (AIKaHbI M IUKIIOATKaHb), HEMIpeIeIbHbIe (AIKeHBI,
ANKWHBI U aTTKaINEHbBI) U ApOMATHICCKHUE YTIICBOJOPO/IbI, CIIUPTHI U (PEHOIBI, KAPOOHOBBIC KUCIOTHI U 3(QUPHI,
AJIbACTHUAbI U KETOHBI, aMUHBI 1 aMUHOKHCJIOTEI, BBICOKOMOJICKYJISIPHBIC COCANHCHMUS. 3aI[aHI/I$1 Ha COCTaBJICHUEC
ypaBHCHI/Iﬁ XUMHNYECCKUX pCaKHI/Iﬁ C Y4aCTUCM OPraHMvYCCKUX BCUICCTB HAa OCHOBAHWHU UX COCTaBa U CTPOCHUA

25

JIP 6

CocraBieHHE CXeM peakui (B TOM YKCIIE O NPeI0OKEHHBIM LENOYKaM MPEeBPaIleHuil), XapaKTepU3yOLINX
XHUMUYECKHE CBOMCTBA OPraHUYEeCKUX COCMHEHUH OTIETBHBIX KIIaCCOB, CIIOCOOBI MX MOJTYYCHUS U Ha3BaHUE
OpraHU4eCKUX COEAUHEHUH 110 TPUBUAIBHON UM MEKIYHAPOJAHON CUCTEMATUYECKOW HOMEHKIIAType.
Pemenne mpakTHKO-OpUEHTHPOBAHHBIX TEOPETUYECKUX 33JaHUHA HA CBOMCTBA OPraHUYECKHUX COCIUHEHHUN OTIEIbHBIX
KJIaCCOB

26

JIP 7

JIaboparopras pabora “lIpeBpaiieHns OpraHUYecKUX BEIIECTB IMPU HarpeBaHUH .
[Tomyuenue sTUiIeHa U U3YYEHHE €T0 CBOWCTB. MoIeTMpOoBaHIE MOJIEKYJ U XUMUYECKHUX MPeBpallleHuil Ha mpuMepe
DTAHA. DTUIICHA. AIICTUICHA U 1IN

27

J15

I/I,I[GHTI/I(I)I/IKaLII/IH OpPraHNYCCKUX BCHICCTB, UX 3HAUCHUC U IPUMCHCHUC B OBITOBOM U HpOHSBOHCTBeHHOfI ACATCIBHOCTHU
YCIIOBCKa

28

JIP 8

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

29

JIP 9

BricokoMoneKkysipHbIE COSAMHEHHS: MOHOMEp, IOJUMEp, CTPYKTypHOe 3BeHo. [lommmepwuzaruss STHIICEHA Kak
OCHOBHO€ HAaIIPaBJIEHHE €r0 MCIOIb30BaAHNS.

Pasznen 5. Kunernueckue u TCEPMOIUHAMUYCCKHUEC 3AKOHOMEPHOCTH MPOTCKAHUA XUMHUYCCKHUX pealcunii

30

J16

CKOpOCTB peakiiniy, €€ 3aBUCUMOCTb OT PA3INYHBIX (DAKTOPOB: PHUPOBI PEArHPYIOIINX BEIIECTB, KOHIIEHTPAIHH
pearupyoIux BemecTs, TeMIEpaTyphl U TIOMAIH PEaKIIMOHHON TTOBEPXHOCTHU. TerumoBbie 3P HEKThl XUMHYECKHX
peakuuil. OK30- U 3HIOTEPMHUUECKUE, PEaKIIUH.
ObparumocTh peakuil. XMMHYECKOE PaBHOBECHE U €TI0 CMEIICHHUE MO ICHCTBUEM Pa3IUUHBIX (DaKTOPOB
(KOHIIEHTpalKs PEareHTOB WX MPOIYKTOB PEAKINH, JaBJIEHUE, TEMIIEpaTypa) Ui CO3/IaHus ONITUMAIIBHBIX YCIOBUN
IIPOTEKaHUsl XUMHUecKUX npoueccoB. IIpunnun Jle [latense




31

JIP 10

PerneHue mpakTHKO-OPUCHTUPOBAHHBIX 3aaHNI Ha aHANIH3 (PAKTOPOB, BIMSIONIUX HA U3MECHEHHE CKOPOCTA XUMUYECKON
[pEaKIny, B T.4. C MO3UIUH IKOJIOTHUECKH IIeJIECO00PA3HOTO MOBEICHUS B OBITY U TPYJOBOH JCATEIBHOCTH B IEJISIX
COXPaHEHUS CBOETO 3J0POBbS U OKPYXKAIOLIEH IPUPOIHOM CpEBL.

PelieHre mpakTUKO-OPUEHTUPOBAHHBIX 3a/1aHnii Ha puMeHeHue npunnumna Jle-lllarense a1 HaX0XKICHUS HATIPABJICHUS
CMEIIICHUs] pABHOBECHsI XUMHUYECKOM PeakIuy U aHau3 (JaKTOPOB, BIUSIONIMX Ha CMEIICHUE XUMHUYECKOTO PABHOBECHS

Pa3znen 6. PacTBopbl

32

J17

PactBopeHue Kak PU3NKO-XUMHYecKuil mporiecc. PactBopsl. CriocoOBI TPUTOTOBIICHUST PACTBOPOB. PacTBOPHMOCTS.
MaccoBas 07151 paCTBOPEHHOTO BetiecTBa. CMBICH MOKa3aTelNs MPEIebHO TOMYCTUMOM KOHIIEHTPAIIUU H €r0
MCIIOJIb30BaHME B OIICHKE IKOJIOTMYECKON OEe30M1acHOCTH.

[IpaBuia 3KOJIOTHYECKH TEIeCO00Pa3HOTO MMOBEACHHS B OBITY U TPYIOBOU ACSITETHHOCTH B IIESAX COXPAHEHUS CBOETO
3II0POBBS 1 OKPYXKAIOIIEH IPUPOIHON Cpeibl; OTIACHOCThH BO3ICHCTBUS HA KUBBIC OPTaHU3MEBI OTIPE/IEIEHHBIX BEIIECTB.
Perienue MpakTHKO-OPUCHTUPOBAHHBIX PACUECTHBIX 3aJJaHUH Ha PACTBOPHI, UCTIOJIb3yEMbIC B OBITOBOU 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 MPUTOTOBJIEHHUE PACTBOPOB

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

Pa3znen 7. Xumus B ObITY U NPOU3BOACTBEHHOI AeATEIbHOCTH YeJ0BeKa

34

J118

Hogeiimne J0CTHXEHUS XUMUYECKOW HAYKUA U XUMHUECKON TEXHOJOrHH. Pojib XMMUU B 00€CIICYCHUH 3KOJIOTHUECKOM,
SHEPreTUYeCKOW W THUIIEBOH O€30MacHOCTH, pa3BUTUM MeAWnuHBL [IpaBuia mowcka W aHanmM3a XUMHUYECKOH
WHGOPMAITUH U3 PA3IUYHBIX UCTOYHUKOB (Hay4YHAs M yueOHO-HAy4HAs INTEpaTypa, CPeJCTBa MaCCOBOI WH(pOPMAIIHH,
ceTh MHTEpHET)

35

JIP 12

IMTpaBuTa 3KOJIOTHIECKH TI€TECO00PA3HOTO MOBEIECHHS B OBITY M TPYIOBOM AESITEILHOCTH B IENIAX COXPAHEHUS CBOETO
37I0pOBbs M OKPY’KarOLIEN IPUPOJIHOM CPEJIbI; OMTACHOCTh BO3/IEUCTBUS HA KUBbIE OPTaHU3MBI OIIPEIAECICHHBIX BEIIECTB.
CMbICTT ToKa3atesst MpeAeabHO JOMYyCTUMON KOHIICHTPAI[UH U €T0 UCIOJb30BAHUE B OIICHKE SKOJIOTHICSCKOM
0€30I1aCHOCTH.

36

JIP13

ITouck 1 aHanKM3 KEHCOB O MPUMEHEHUH XUMHUECKUX BEIIECTB M TEXHOJIOTUH C ydeToM Oyayiieit npodeccuoHaabHON
JIESITENIbHOCTH 110 TEMaM: BaKHEHIIIME CTPOUTENIbHbIE MaTepUalIbl, KOHCTPYKIIMOHHbIE MaTepUaJIbl, KPACKH, CTEKJIO,
KEpaMuKa, MaTepUabl 1S JJIEKTPOHUKH, HAHOMATEPUAJIbI, TEKCTUIIbHBIE BOJIOKHA, ICTOYHUKH SHEPIMH, 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




Koabl

(popmupyembix
HaunmeHnoBaHue Copaepxxanue yueOHOro MaTepuaJia (OCHOBHOe U NPo(decCHOHATBLHO-OPHUEHTHPOBAHHOe), 1a00paTOpPHbIE OBLeM 92COB KOMIIETeHLIU,
pa3ienoB U TeM NpakTHYecKHe 3AHATHS, MTPUKIATHON MOAYIb OCBauBaeMbIX
3HAHMH U
YMeHui
1 2 3 4
Pa3zpnen 1. OcHOBBI CTPOEHMS BeleCTBA
Tema 1.1. OcHOBHOE coJep:KaHne 31-33,
Crpoenue atoMoB | TeopeTnyeckoe 00y4eHmne OKS(I)ll 3(;?{ 02
XUMITICCKIX CoBpemeHHas MoJieNb CTpoeHHs aToMa. CUMBOJIMYECKUN A3bIK XUMUN. XUMHUYECKUH 3JIEMEHT. DNEeKTPOHHAs OK 0 4’ OK07 '
SNIEMCHTOB 1 KoH(urypauus aroma. Knaccudukaims XMMAYECKHX HJIEMEHTOB (S-, P-, d-371eMeHTh). BalleHTHBIE 2JIEKTPOHBI. ) ’
npupoma BaneHTHOCTB. DJIEKTpOHHAS TPUPOJIa XUMUUECKOM CBA3U. DIEKTPOOTPHUIIATEILHOCTh. BUIbI XUMHUUECKOM CBSA3U
XUMHICCKOM CBASN | (1 opanenTHAs, HOHHAS, METAIUINYECKAS, BOJOPO/IHAS) H CIIOCOOBI €e 06pa30BaHHs
IIpakTuyeckue 3aHATHS
Peuienue 3a1anuii Ha UCNIOJIB30BAHNE XUMUYECKOW CUMBOJIMKY U Ha3BaHUM COCIMHEHUI 10 HOMEHKIIATYpE
MEXTyHApPOTHOTO COF03a TEOPETUIECKON M MPUKIATHOW XUMUW U TPUBHAIILHBIX HA3BAaHUU ISl COCTABIICHUS
XUMHAYECKHX (DOPMYJT IBYXaTOMHBIX COSTMHEHUH (OKCUIOB, CYyTbGUI0B, THAPUAOB U T.I1.) U IPYTUX
HEOPraHn4CCKUuXx COCI[I/IHGHI/Iﬁ OTACJIBbHBIX KJIACCOB. 2
[IpakTrueckne 3aaHns Ha YCTAHOBJICHHUE CBS3U MEX]y CTPOEHHEM aTOMOB XHMUYECKHX 3JIEMEHTOB U
MIEPUOAMYECKUM H3MEHEHUEM CBOWCTB XUMUYECKHUX DIIEMEHTOB U X COSAMHEHNN B COOTBETCTBUU C ITOJIOKEHUEM
Ilepronueckoil CUCTEMBI.
Tema 1.2. OcHOBHOe coep:kaHne 31- 33,
[epuogmueckuit IIpakTuyeckue 3aHATUS OKS(I)%I. ) 5(’)?{ 02
3AKOH M TabmuIla Ilepuoanueckas cucrema xumuueckux snemeHToB .M. Menneneesa. ®usnueckuit cmpici [lepuoanyeckoro OK 0 4' OKO07 '
AN Menneneesa | 0oua J.M. MenneneeBa. 3aKOHOMEPHOCTH H3MEHEHHNSI CBOMCTB XMMHYECKUX JIIEMEHTOB, 00pa3yeMbIX UMH ’
IMPOCTHIX U CIIOKHBIX BEIIECTB B COOTBETCTBUM C IMOJIOKCHUEM XUMHUYCCKOI'0O 3JICMCHTA B HepHOHquCKOﬁ
cucreMe. MupoBo33peHueckoe U HayuHoe 3HaueHnue [lepuonunueckoro 3akona .M. Menneneesa. [Ipornossr J[.U.
MenneneeBa. OTKpBITHE HOBBIX XUMUUYECKUX JIIEMEHTOB. 2

Pemenne IMPAKTUKO-OPHUECHTUPOBAHHBIX TCOPETUIYCCKUX 3aJIaHI/II>’I Ha XapaKTepu3auuo XUMUYCCKUX 3JIEMCHTOB
«Meranmuieckne / HEMETaNIMYECKUE CBOMCTBA, DIIEKTPOOTPUIIATEIILHOCTh XUMHUYECKHX 3JIEMEHTOB B
COOTBETCTBHUHU C UX DJIEKTPOHHBIM CTPOCHUEM U MOJIOXKEHUEM B EPUOANUECKON CUCTEME XMMHUECKHUX JIEMEHTOB
JI.1. MenneneeBa

Pasznen 2. Xumnueckue peakmuu




Tema 2.1. Tumsr OcHOBHOE coJiepKaHne 31-33,
XUMHYECKAX TeopeTuueckoe o0yueHue Y-y 9
N OK 01, OK 02,
peaxuit
. . OK 04, OK07

Knaccudukanms v TUIIBI XUMAYECKUX PEAKIUH ¢ yyacTHeM HeopraHndeckux BemiecTB. CocTaBieHne ypaBHECHHN

peaknuii coeTMHEeHNs, Pa3JIoKeHHs, 3aMELICHHUs, 0OOMEHa, B T.4. peaKkHii TOPEHHsI, OKUCICHUSI-BOCCTAHOBJICHHUSI.

YpaBHeHHS OKUCIEHUA-BOccTaHOBIEeHHs. CTeneHb okuciaeHns. OKUCIUTENbh U BOCCTaHOBHUTENh. COCTaBICHUE H

ypaBHHBaHNE OKHCIUTEIHFHO-BOCCTAHOBUTEIBHBIX PEAKIII METOIOM SJIEKTPOHHOTO Oananca. OKUCIUTENBHO-

BOCCTaHOBHUTEJbHBIE PEAKLUH B IPUPOJIE, TPOU3BOJCTBEHHBIX MPOIIECcCaxX M KHU3HEACITENbHOCTH OPraHu3MOB

IIpakTuyeckue 3aHATHS

KoanuecTBeHHbBIE OTHOIIEHUS B XUMHH. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XUMUH U pacyeThl 11O

YpaBHEHHUSM XUMHUYECKUX peaknnii. Mo Kak euHIIIA KOJIHYecTBa BenlecTBa. MoJsipHas Macca. 3aKOHBI

COXpPaHEHWUS MacChl M HHepTuH. 3aKoH ABoraapo. MossipHbIi 00beM razoB. OTHOCHUTENbHAS TUIOTHOCTH Ta30B.

PacueTtsl mo YpaBHCHUAM XUMUUCCKUX pCaKHI/Iﬁ C HUCIIOJIb30BaAaHUEM MAacCChI, O6’beMa (HOpMaﬂbHBIe YCJ'IOBI/IH)

ra3oB, KOJMYECTBA BEIECTBA
Tema 2.2. OcHOBHOE coJep:KaHne 31-33,
OneKTponuTuIecKas | T vi-V9

eopeTHYecKoe 00yueHme
rccouranus u > . OK 01, OK 02,
a TEHAIL Teopus anexTponuTudeckoit nucconuanui. oHbI. DIIEKTPOIUTHI, HEAIEKTPOIUTEL. Peakiiny noHHOTO 0OMEHa. OK 04. OK07
o o o b

MOHHBIH 0OMEH CocraBieHue peakiuii HOHHOro 0OMeHa IyTeM COCTaBIICHHS UX TIOJHBIX ¥ COKPAIICHHBIX HOHHBIX YPaBHEHH.

KuciioTHO-0CHOBHBIEC peakliny. 3aJjaHnsl Ha COCTaBJICHHE HOHHBIX PEaKIU

JlabopaTopHbIe 3aHATHS

JlaboparopHas padota “THITBI XUMHYECKUX PEAKIIHA .

HccnenoBanne THIIOB (TI0 COCTaBY M KOJIMYECTBY UCXOJHBIX U 00pa3yIOIIMXCS BEIIECTB) U MPU3HAKOB

XUMHYecKHX peaknuil. [IpoBeneHne peakiuii HOHHOTO 0OMeHa, onpe/ielieHHe CPeibl BOJHBIX PaCTBOPOB.

3amaHusl Ha COCTABIEHNE HOHHBIX PEeaKINN
KonTpoabnas

CrtpoeHue BemecTBa U XUMHYECKUE PEaKIIuu
pabora 1
Paznen 3. CTpoeHue U CBOIICTBA HEOPraHUYECKUX BElIeCTB
Tema 3.1. OcHoBHOE coepKaHue 31- 33,
Knaccuduxanus, Teopernyeckoe o0yyeHue yi-ve




HOMEHKJIATypa 1
CTpOCHUE
HEOPTraHMYECKUX
BCILIECTB

[IpenmeT Heopranmueckoi xumun. Kinaccudukanus HeOpraHUIeCKUX BelecTB. [IpocThie U CIIOKHBIC BEIIECTBA.
OCHOBHBIE KJIACCHI CIIOKHBIX BEMIECTB (OKCHIIBI, THAPOKCHIBI, KUCIIOTHI, COJIN). B3aMMOCBS3h HEOpPTraHMIECKUX
BEIICCTB. ArperaTtHbie COCTOSIHUS BelecTBa. Kpucrammniyeckue U aMopQHBIE BeIeCTBa. TUIBI KPUCTANTMYSCKIX
pelIeTok (aToOMHas, MOJICKYJIsIpHAsI, HOHHAS, METAUTUYCCKAst). 3aBUCUMOCTh (PU3UYCCKUX CBOWCTB BEIECTBA OT
THTIA KPUCTAINTUIECKON penIeTKr. 3aBUCHMOCTh XHMHYECKOW aKTUBHOCTH BEIIECTB OT BUAA XUMHUECKOM CBAZH U
THTIA KPUCTAINTUIECKOH perreTku. [[pramHsl MHOrooOpasus BemecTB

l'[paRanecm/le 3aHATUSA

Homenknatypa HeopraHMYeCKHX BELIECTB: HA3BAHUE BELIECTBA UCXOAS U3 MX XUMHUYECKOH (POpMyIIBl MK
COCTaBJIEHHE XUMHUUECKON (OPMYIIBI UCXO/S U3 Ha3BaHMs BelecTsa 1o MexkayHapoanoit (MIOITAK) wmu
TPUBHUAIBLHON HOMEHKIIATYpE.

Pemenune nmpakTuieckux 3agaHuil no kaaccuuKaluy, HOMEHKIAType U XUMHUUECKUM (opMyIaM
HEOPraHMYECKHUX BEIIECTB Pa3IMYHbIX KJIACCOB (YrapHbIN Ta3, YIIEeKUCIBIN ra3, aMMHaK, TallleHasi H3BECTh,
HeTalleHasi U3BeCTh, MUThEBAs COJIa M APYTHX): HA3bIBATh U COCTABIATH (DOPMYIIBI XUMUYECKHUX BEIIECTB,
OTIpeNeJIATh IPUHAMIIEKHOCTD K KJIaccy.

Hcrounnkn XxuMudeckoi HHbopManun (CpeIcTB MaccoBOi HH(popManuu, ceTh MaTepHeT 1 npyrue). [lonck
WHQOPMAIUH 110 HA3BaHMSM, HACHTH(QHUKATOpaM, CTPYKTYpHBIM popMyiam

OK 01, OK 02,
OK 04, OK07

Tema 3.2. duzuko-
XHMHYECKHUE
CBOMCTBa
HEOPTaHUIECKUX
BEIIIECTB

OcHoBHOe corep:kaHne

TeopeaneCKoe oﬁyqe}me

Mertamnel. OOmmue Gpuznyeckne 1 XUMU4YecKre cBoiicTBa MeTaiioB. CriocoObl onyyeHus. 3HaYeHHE METAJIJIOB U
HEMETAJUIOB B IIPUPOJIE U )KU3HEIEATEIBHOCTH YeJIoBeKa U Opranu3MoB. Kopposus MeTaioB: BUABI KOPPO3HH,
CIOCOOBI 3aIUTHl METAJUIOB OT KOPPO3UH

Hemetamibl. O01ue Gu3nyYecKue U XMMUYSCKUE CBOHCTBA HEMETAJIOB. THIIMYHBIE CBOWCTBA HEMETaLIOB [V—
VII rpynn. Knaccudukariyst ¥ HOMEHKIIATypa COeIMHEHHI HeMeTaIUI0B. KpyroBopoThl OMOTEHHBIX SJIEMEHTOB B

PUPOJIe

XWMHYECKIE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAHUUECKHUX BEIMIECTB (OKCHIOB, TUAPOKCHIOB, KHCIIOT, COJICH U
Iip.). 3aKOHOMEPHOCTH B M3MEHEHUH CBOMCTB MPOCTHIX BEIIECTB, BOJOPOIHBIX COSTUHEHU, BBICIITHX OKCHIIOB U
TUJIPOKCHJIOB

HpaKTuquKne 3aHATUSA

CocraBieHue ypaBHeHI/Iﬁ XUMHUUYCCKHUX peaKuHﬁ C Y4aCTHUEM IIPOCTHIX M CIIOKHBIX HCOPIraHNMYCCKUX BEIICCTB:
METAJIJIOB U HEMECTAJIJIOB, OKCHUI0B MCTAJIJIOB, HEMCTAJIJIOB U aM(i)OTepHBIX 3JICMCHTOB; HCOPTraHNYCCKUX KHUCIIOT,
OCHOBAHHMH U aM(bOTCpHLIX TUAPOKCHUI0OB; HCOPraHNUYCCKUX coneﬁ, XapaKTCPpU3YIOIUX UX CBOICTBA.

Pemienne IMPAKTUKO-OPHUCHTUPOBAHHBIX TCOPETUICCKUX Ba,Z[aHI/Iﬁ Ha CBOﬁCTBa, COCTaB, MMOJIYUYCHUC U Oe3omacHoe
HCII0JIb30BaHNE BAXKHEHUIIINX HCOPraHNYCCKUX BEUICCTB B 6I>ITy )41 HpaKTI/I‘ICCKOﬁ JACATCIIBHOCTH YCJIOBCKA

31-33,
Y1-¥9
OK 01, OK 02,

OK 04, OK07




Tema 3.3. OcHOBHOE coep:kaHne 31- 33,
V1-Y9
Wnentudpuranus JlaGopaTopHbie 3aHATHS OK 0L, OK 02,
HCOPraHN9CCKHUX JIaGopaTopHas padora «aeHTr(GUKAIMS HEOPTAaHUYECKUX BEILECTBY. OK 04. OKO7
BCIICCTB Pemienne sxcrepuMeHTalIbHBIX 337a4 10 XMMUYECKHM CBOMCTBaM METAJJIOB U HEMETAJUIOB, 110 PaCIO3HABAHUIO U ’
MOJTyYEHHUIO COEMHEHNI METaJIOB U HEMETAIIJIOB.
WnenTnduxanns HEOPraHUUECKUX BEIIECTB C UCIOIb30BAHMEM UX (HU3NKO-XUMHUUECKUX CBOHCTB, XapaKTE€PHBIX
KadeCTBEHHBIX peakiuid. KauecTBeHHbIE peakunu Ha cynbdaT-, KapOOHAT- ¥ XJIOPHI-aHUOHBI, 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,
Y1-V9
Knaccudukarus, TeopeTuueckoe o0yueHue OK 01, OK 02,
CTpPOCHHUE 1 IlosiBneHue U pa3BUTHE OPraHUUYECKON XUMHUM Kak Hayku. [Ipenmer opranndeckoi xumuu. MecTo 1 3HaueHue OK 04. OKO7
HOMEHKJIaTypa OpPraHMYECKOM XMMHH B CUCTEME ECTECTBEHHBIX HAYK. ’
OpraHMYECKHX XHMHYECcKOoe CTPOCHHE KaK MOPAJO0K COeTMHEHHSI aTOMOB B MOJIEKYJIE COIJIaCHO MX BaleHTHOCTU. OCHOBHBIE
BEICCTB TIOJIO’KEHUS TEOPUN XUMUYECKOTO CTPOCHHS OpraHnyeckux coequHeHnid A.M. bytnepoBa. YriepoaHslit ckener
OpPraHMYECKON MOJIEKYJIBI. 3aBUCUMOCTH CBOMCTB BELLIECTB OT XUMHUYECKOTO CTPOEHUS MoJieKyl. M3oMepus n
HU30MEPBHI.
[MonsTre o ¢pyHKIMOHANBHOM Tpyme. Pangukan. [IpuHINTIB KTacCHPHUKALIMN OPraHUYeCKUX COSTUHEHNH.
MesxayHapoHass HOMEHKIIATypa ¥ IPUHIUITEI HOMEHKJIATYPhl OpraHHYecKuX coeuHeHui. [lonstue 06
a30TCOoJIEpXKAIINX COeIMHEHUIX, ONOJIOrMUECKH aKTUBHBIX BellecTBax (yriieBoJax, Xupax, Oeskax u ap.),
BBICOKOMOJIEKYJIIPHBIX COETMHEHHIX (MOHOMED, MTOJINMED, CTPYKTYPHOE 3BEHO)
IIpakTuyeckue 3aHATHS
HowmenkiaTypa opraHM4ecKkux COeIMHEHUH OT/AEIbHBIX KJIACCOB (HACHIIIEHHBIE, HEHACHIIIEHHBIE
apOMAaTUYECKHUE YIIIEBOAOPOIbI, CIIUPTHI, PEHOIBI, aJbIETUABI, KETOHBI, KAPOOHOBBIE KUCIOTHI U 1IP.)
CocTaBieHue MOJHBIX U COKPAICHHBIX CTPYKTYPHBIX (POPMYJI OPraHNYECKUX BEIIECTB OTACIbHBIX KIaCCOB,
WCTIOJIB3YS MX HAa3BaHUS 110 CHCTEMATHYECKON 1 TPUBUANBHON HOMEHKIIAType (STUIIEH, alleTUIIEH, TIUIEePHH,
¢benomn, popmanbaerua, yKkCycHasi KUCI0Ta, TIUIKH). PacyeTs! mpocreiieii popMyssl opraHudecKoil MOJIEKYJIbI,
MCXOJIsl U3 AIIEMEHTHOro cocTana (B %)
Tema 4.2. Cpoticta | OCHOBHOE comepkaHne 31-33,
V1-V9
OpFaHI/IIICCIiI/IX TeopeTndeckoe o0yyeHune OK 01.0K 02,
COCAMHCHHUH OU3NKO-XUMHUYECKHE CBOWCTBA OPTaHUUECKUX COSTMHEHUH OTIENbHBIX KIIaccoB (0COOEHHOCTH Kitacch(puKaum OK 04. OKO7
.

Y HOMEHKJIATYPbl BHYTPH KJIacca; TOMOJIOTUYECKHA Psit U 001mas opmyiia; u3oMepusi; PU3NIeCKHe CBOMCTBA;
XUMHUYECKHE CBOMCTBA; CITOCOOBI MTOTYICHIS ):




— TpeeNbHBIE YTIEBOJOPOIH (ATKaHbI U ITUKIOANKaHbI). [ OpeHrne MeTaHa Kak OIMH W3 OCHOBHBIX NCTOYHHKOB
TEeIUIa B TPOMBIIUICHHOCTH ¥ ObITy. CBOMCTBA MPUPOIHBIX YIIIEBOJAOPOIOB, HAXOXK/ICHUE B MTPUPOJIE U
MIPUMEHEHUE aJIKaHOB;

— HeTpeAeNbHbIC (aJTKEHBI, AIKIMHBI ¥ aJTKaINEeHBI) ¥ apOMaTHIECKIe yTIeBOJOPOIbL. | opeHue areTuieHa Kak
WMCTOYHHK BBICOKOTEMITEPATYPHOTO TIIAMEHH JIJISl CBAPKH M PE3KH METAJIOB

— KUCJIOPOACOACPKAIUE COSAUHEHUS (CITUPTHI U ()eHOJIbI, KAPOOHOBBIE KHCIIOTHI U A(PUPHI, ATBJIETU/IBI U KETOHBI,
JKUPBI, YTIIEBObI). [IpakTHieckoe MpUMEHEHHE ATHIICHTIINKOJIS, THIIepUHa, ¢eHona. [Ipumenenue
¢dopMmanbpaernaa, aleTanpIeTuaa, yKCyCHOM KHCIOTHL. MBlTa KaK COJIM BRICIITUX KapOOHOBBIX KACIOT. Moromue
CBOMCTBA MbLIIa

— a30TCOAEPIKaIINE COCTUHEHUS (AMHHBI 1 aMUHOKHCIIOTHI, OETIKH ). BBICOKOMOJIEKYISPHBIE COCAMHEHHUS
(cuHTEeTHYECKHE B OMOJIOTHUECKU-aKTUBHBIE). MOHOMEp, TTOJIMMEp, CTPYKTypHOE 3BeHO. [lommepu3anus
9THJIEHA KaK OCHOBHOE HAIlPaBJIEHUE €T0 UCIOIb30BaHMSL.

I'eHeTHYECKast CBS3b MEXKY KJIACCAMM OPraHUYECKUX COCIUHEHUN

IIpakTuyeckue 3aHATHS

CBOliCTBa OPraHUYECKHUX COSAMHCHUN OTACIbHBIX KJIACCOB (TPUBUAIBbHAS U MEKIYHAPOIHAs HOMECHKIIATYpa,
XUMHYECKHE CBOWCTBA, CTIOCOOBI TTOMYUYEHUsI): TIPeIeIbHbIE (AIKaHbI H IUKIIOATKaHb), HEMIpeIeIbHbIe (AJIKeHEI,
ANKWHBI U aJIKaJINEHbBI) U apOMATHICCKHUE YTIICBOJOPO/IbI, CIIUPTHI U (PEHOITBI, KApOOHOBBIC KUCIOTHI U 3()UPHI,
AJIbACTHUIbI U KETOHBI, aMUHBI 1 aMUHOKHCJIOTBI, BBICOKOMOJICKYJIIPHBIC COCANHCHMS. 3aI[aHI/IH Ha COCTaBJICHUEC
ypaBHeHI/Iﬁ XUMHNYCCKUX peaKuHﬁ C YJaCTUEM OPraHMYCCKUX BCHICCTB HAa OCHOBAHNHU UX COCTaBa Y CTPOCHUA

CocTaBiieHne cxeM peakiui (B TOM YHCIIe TI0 PEIOKEHHBIM [IEMOYKaM MPEBPAIEHHH ), XapaKTePU3YIOIIHX
XUMHYECKHE CBOWCTBA OPTaHUYECKUX COSAMHEHUH OTACTBHBIX KJIACCOB, CIOCOOBI UX MOYYCHUS U Ha3BaHUE
OpraHUYECKUX COECJUHEHUH 110 TPUBUAIBHON WIN MEKyHAPOAHON CUCTEMATUYECKOM HOMEHKIIATYPE.
Peuienne npakTMKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aIaHUIN HA CBOMCTBA OPTaHUYECKUX COCIMHEHUN
OTJEIbHBIX KJIACCOB

JlabopaTtopHas paGoTa

JlaGoparopnast padota “IIpeBpaiierns OpraHMYeCKUX BELIECTB IPH HArpeBaHUM'".
Tlonyuenue 3THIIEHa U U3yYEHHE €ro CBOKMCTB. MoIeIMpOBaHUE MOJIEKYJT 1 XMMHUYECKHUX IIPEBPALLEHUI Ha
IpUMepe 3TaHa, 3TWIEHA, alleTUIeHa U JIp.

TeMma 4.3.

Unentuduxanms
OpPraHUYECKUX
BEIIECTB, UX
3HAYEHHUE U
MPUMEHEHHUE B

OcHoBHOE coaepkaHue

TGOPGTH'ICCKOQ oﬁylle}me

buooprannueckue coenunenus. [Ipumenenue u Guosorudeckas poib yrieBooB. OKUCICHHE YTIIeBOI0B —
HNCTOYHUK DHCPI'UH XKUBBIX OPraHU3MOB. O6J'IaCTI/I MMPUMCHCHUA aMUHOKHUCIIOT. HpeBpameHI/Is{ O€JIKOB IIMIIIHU B
opranusme. buonoruueckue GpyHkimu 6enkoB. bruojornyeckue QyHKIUM KUPOB. PO opraHrnueckoil XumMun B
pelnieHruy npo0IeM MUIIeBoi 0€30MacCHOCTH

31- 33,
Y1-V9
OK 01, OK 02,

OK 04, OKO07




OBITOBOI U Pons opranmdeckoil XUMUH B pEeIICHHAN TIPOOJIEM SHEPTeTHIECKOM 0€301MacHOCTH, B Pa3BUTHH MEIHUIIHHEI,
MPOU3BOCTBEHHON | CO3JaHMM HOBBIX MAaTEPUAIOB, HOBBIX UICTOYHUKOB YHEPTHHU (ATbTEPHATUBHBIC UCTOYHUKH dHeprun). OmacHOCTh
JeSATEILHOCTU BO3JICHCTBUS HA J)KUBBIC OPTraHU3Mbl OPTAHUYESCKUX BEIIECTB OTJCIBHBIX KIaCCOB (YTIICBOIOPOIbI, CITUPTHI, 2
YeloBeKa (heHOIIBI, XJIOPOPTaHUIECKIE TPON3BOIHBIE, ATBIETH/IBI U JIP.), CMBICI MTOKa3aTelNs MPeelIbHO JOITyCTHMOI
KOHIICHTPAIIH

JlaGopaTopHble 3aHATHSA

Jlaboparophas padota: “UneHTH(UKAIMS OPraHHYECKUX COSTUHEHUH OTICIBHBIX KIIACCOB™
Wnentndukanmst opraHMYecKuX COSTUHEHHH OTAENBHBIX KJIAacCOB (Ha IPUMEpEe albICTHIOB, KpaxMala,
YKCYCHOM KHCIIOTBI, OEJIKOB U T.II.) C UCTIOJIH30BAHHEM UX (PU3UKO-XHUMHUYECKIX CBOWCTB U XapaKTEPHBIX
KaueCTBCHHBIX peakiuii. Jlenatyparust Oeyika mpu HarpeBaHuu. L[BeTHbIe peakiuy 0ekoB. Bo3HMKHOBEHNE
AQHAJTUTUYECKOTO CUTHAIA C TOUKH 3PSHUS XUMUUYECKUX MPOIECCOB MPU MPOTEKAHUH KAaY€CTBEHHOU PEaKIUH,
MTO3BOJISTIONIEH HASHTH(DUIIMPOBATH MPEIOKEHHBIC OPraHNIEeCKIE BEIIECTBA

KonTposabnas

pabora 3 CTpyKTypa U CBOHCTBA OPraHUYECKUX BEIICCTB 2

Pasznean 5. Kunernueckue n TEPMOAUHAMHYCCKHUE 3AKOHOMEPHOCTHU NMPOTCKAHUA XUMHYECCKUX peaKum‘fI

CkopocTh OcHOBHOe coaeps;kaHue 31- 33,
V1-Y9
OK 01, OK 02,

OK 04, OK07

XUMUYECKHUX
peaKLuii.
XuMH4Ieckoe
paBHOBecHE

TeopeaneCKoe oﬁyqe}me

CKOpOCTb peakiiy, €€ 3aBUCUMOCTb OT Pa3IMYHbIX (PaKTOPOB: IPUPObI PEarupyrONINX BeIECTB, KOHIEHTPALUH
pearupyonmx BeuecTB, TEMIIEPAaTyphl U IUIOMAAN PEAKIIMOHHOM oBepXHOCTH. TensoBsie 3 deKTh
XUMHUYECKUX peakiuil. DK30- U 3HI0TEPMHUECKUE, PEaKIUH.

OobparumocTh peakuii. XuMHYECKOE paBHOBECHE U €T0 CMEIICHHUE MO ISHCTBUEM Pa3IUUHBIX (DaKTOPOB
(KOHLIEHTpAaLKs pEareHTOB WK MPOILYyKTOB PEaKiuy, TaBJIeHHEe, TEMIIepaTypa) Ui CO3JaHns ONTHMAIbHBIX
YCJOBMM NPOTEKaHUsI XMMUYECKUX npoueccos. Ipunimn Jle Hlarense

IpakTHYecKHe 3aHATHS 31- 33,
V1-V9
OK 01, OK 02,

OK 04, OK07

Perienue npakTHKO-OpUEHTUPOBAHHBIX 33J]aHUN Ha aHau3 (PakTOpPOB, BIMSIONINX HA H3MEHEHHUE CKOPOCTH
XUMHYECKOH peakuny, B T.4. € MO3ULHNA 3KOJIOTUIECKHU 11eTIecO00pa3HOro MOBEACHHS B OBITY M TPYIOBOM
JIEATEIIbHOCTH B LIEJISIX COXPAHEHUS CBOEIO 3/10POBbs U OKPYKAIOIIEH IPUPOJHON CpEbI.

Pelienne mpakTHKO-OpUEHTUPOBAHHBIX 3aJaHUM Ha MpuMeHeHue npuHnumna Jle-Illartense nuist HaxoxeHNs
HanpaBJICHHUsI CMEILEHNS] PAaBHOBECHUS XMUMUYECKOI peakluy U aHaiau3 (pakTopoB, BIUSIOMIMX HA CMEIEHHE
XUMUYECKOTO PABHOBECUS




Paznean 6. PacTBOpBI
Tema 6.1. OcHOBHOE coepKaHue 31- 33,
IlonsTue o Teope vVi-V9
THYECKOe 00yUeHue
SeTRODAX P y OK 01, OK 02,
p p PacrBopenue kak (hu3nko-xumudeckuii mporecc. PactBopsl. CriocoObI MPUTOTOBIICHHS PACTBOPOB. OK 04. OK07
o b
PactBoprMocTh. MaccoBast 1o pacTBOpEeHHOTO BetecTBa. CMBICI TTOKa3aTeNs IpeAeTbHO IOy CTUMOM
KOHIICHTPAITNHU B €T0 MCIIOIH30BaHNE B OIICHKE YKOJIOTHIECKOM O€30MaCHOCTH.
[IpaBuiia 3KOJOTHYECKH TENISCO00PA3HOTO MOBEACHUS B OBITY U TPYIOBOW JACSITEIBHOCTH B LIEISIX COXPaHEHUS
CBOET0 3JI0POBbsSI M OKPY>KaIOIICH MPUPOTHON CPEIbl; OMTACHOCThH BO3JICHCTBUS HA )KUBBIC OPTaHU3MBI
OTIpEICIICHHBIX BEIICCTR.
Penrenme npakTHKO-OPHEHTUPOBAHHBIX PACUETHBIX 33JaHUI HA PACTBOPHI, UCTIONB3yEeMbIe B OBITOBOM H
MIPOU3BOICTBEHHON JESTEIILHOCTH YEJIOBEKA
Tema 6.2. OcCHOBHOE cojIep:KaHue 31- 33,
Hccnenosanue I Y1-V9
adopaTopHbIe 3aHATHS
CBOMCTB pacTBOPOB parop OK 01,0K 02,
p p JlaGopaTtopHas padota «[IpUroTOBICHHE PACTBOPOBY. OK 04. OK07
(v} v b
IIpuroroBnenne pacTBOPOB 3a/1laHHON (MaccoBOM, %) KOHLEHTpaIUH (C MPAaKTUKO-OPHEHTUPOBAHHBIMU
BOIIPOCAMHM) U OTIPEICIICHUE CPEBI BOJAHBIX PACTBOPOB.
Pemennie 3a/1a4 Ha IPUTOTOBIIEHHE PACTBOPOB
IIpodeccnoHaNIbHO-OPUEHTUPOBAHHOE COlePKAHUE (COAEePKAHNE MPUKIATHOTO MOXYJINA)
Paznen 7. Xumusi B ObITY U MPOU3BOJACTBEHHOM JeSITeTLHOCTH YeJ0BeKa 31-33,
VI-V9
Xumust B ObITY U OcHOBHOe coaep:kaHue OK 01. OK 02
v ) )
MIPOU3BOICTBEHHOM
TeopeTnueckoe o0yueHue K 04, OK
JEITEIBHOCTH p y OK 04, OK07
qeIOBEKA Hogeiimme gocTimkeHuss XMMUYECKOH HAYKHA U XUMUYECKOH TexHoIorun. Pois XuMuu B obecrieueHnn

9KOJIOT'MYECKOM, IHEPTeTUIECKOM U MHUIICBOH 0€30MaCHOCTH, Pa3BUTHH MeIUIIMHbI. [IpaBuiia onMcKa U aHaIu3a
XUMHYECKOI HH()OPMAIIMU U3 pa3INYHBIX ICTOYHUKOB (Hay4Has U y4eOHO-HaydHas TUTepaTypa, Cpe/cTBa
MaccoBol nH(popmanuu, ceth MHTEpHET)

JlabopaTopHbIe 3aHATHS

HpaBHna 9KOJIOIrM4Y€CKHU uenecoo6pa3H0r0 IIOBCACHHUS B 6I)ITy u prIlOBOfI ACATCIBHOCTU B LICJIAX COXpPAaHCHUA CBOCTO
340POBbA U Oprxca}omeﬁ HpI/IpOHHOﬁ Cpeabl; OIIaCHOCTb BO3H€ﬁCTBI/Iﬂ Ha XUBbIC OPraHU3Mbl OIIPEACIICHHBIX BCUICCTB.

CMBEICT ITOKa3aTelIst IIpEACILHO HOHYCTHMOﬁ KOHIICHTpAalIUX U €TI0 UCIIOJIb30BAHNE B OILICHKE 9KOJIOTHYECKOM 0€30IMaCHOCTH.

TTouck u aHaTN3 KEMCOB O MPUMEHEHUN XUMUIECKUX BEIIECTB U TEXHOJIOTHH C YIETOM Oy IyIIei
podeCCUOHATBLHON IEATEIFHOCTH 0 TEMaM: BAXKHEHIITE CTPOUTEIHHBIC MAaTEPUAIIbI, KOHCTPYKITMOHHBIS
MaTepUalIbl, KPaCKH, CTEKIIO, KEPAMHUKa, MaTEpUabl 1JIs 3JEKTPOHUKH, HAHOMATEPHUalbl, TEKCTUJIbHBIE BOJIOKHA,
HMCTOYHHMKH SHEPTUH, OPraHMYECKUE ¥ MUHEPaIbHbIC YI00PEHNs, IEKAPCTBEHHBIC BEIIECTBA, OBITOBAs XMMUSI.

3ammra: [IpeacTaBieHne pe3ynbTaToB PENICHHUS KEMCOB B JopMe MUHHU-ITOKIIAA C PE3CHTAINCH
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3. KAJIEHJIAPHBINA TPA®UK BOCIIMTATEJIbHOM PABOTHI 11O TUCHUILJIMHE
Monyns 3. YueOHo-uccaenoBaTeabckas 1 HayqYHO-HCCIIeJ0BATENIbCKAs AeITEIbHOCTD

Hara, mecto Hazpanme ®opma OTBETCTBEHHBIN Joctmxenns
MTPOBEICHUS MEPOTPHUSTHUS MIPOBEICHHUS oOyJaronuxcs
MEpOTIPUATHS
[Henosas urpa
OKTA0pB, 2026 .
. «TaiiHbl XUMHH U
[TonmurexHudyeckuii ChopMHpOBaHHOCTH
OHOIOT I NuauBunyansHo-
KOJUIEK (hunmaia P.H.ITanem OK 01, OK 02,
TPYIIIOBas
MI'TY B mocenke Py OK 04, OK07
S16110HOBCKOM

4. YCJIOBUA PEAJIM3ALUUA ITPOI'PAMMBI JIMCIUITIJIMHBI
4.1 TpeGoBanusi K MaTepHAJbLHO-TEeXHUYECKOMY O0ecredeHUuI0

Peanm3arnus nporpammel qucturiiabl bJ[.07 Xumust Tpebyet Hamndus 1abopaTopru o0IIed XUMUH.

Jlaboparopus o01Iel XUMHUK:

— IMMOCAaAO0YHbIC MECTA IO KOJIUYCCTBY 06yqa}0mﬂxc;1;

— pabouee MECTO MperoaaBaTe)is;
— yueOHas TOCKa;

— 1mKkad A8 XpaHEHUs I0OKyMEHTOB U JINTEPATYPbI;

— y4eOHO-METOIMYECKHE MTOCOOUS;

— Tocyaa JUisi XUMHYECKUX JTa00opaTOpUii:

— kosiobl koHn4eckue 6e3 nummda KH-2-300-50;
— kon0b1 Mmepuble [IM 2a-25-2 ¢ npoOkoii;

— kon6b1 Mmepuble [IM 2a-50-2 ¢ npoOkoii;

— koJos1 MepHbIe [IM 2B-100-2 ¢ mpoOKoii;

— crakanbl xumuaeckre 100 em?, 200 cm?, 500 cm?;

— [MJIMHJIPHI MEPHBIE CT. OCH 1-25-2;
— BOPOHKHU CTEKJISHHBIE;
— THIETKY;

- HpI/I60p I AEMOHCTpPAIUU 3aKOHA COXPaHCHUA MACCHhI;

— JIEeMOHCTpalMOHHbIE TUIaKaThI:

—  «Tabauna Menzeneesay;

— «IIpaBuna TexHuKM 6€30MaCHOCTH B KaOMHETaxX
— «OO0mme cBeIeHHS O TPYIINAx yriIeBOA0POIOBY.

4.2 UndopmannonHoe odecrnedenre 00ydeHust

IlepeyeHb y4eOHBIX U3IAHUI OCHOBHOM M TONMOJHUTENbHOM JUTEPaTyphbl, UHTEpHET-PEeCypcoOB

OcHoBHasi iuTEpaTypa:

XUMHN;

1. Xwumusa: 10 knace: yriay6nénnsiii yposens : yueOnuk / B. B. Epemun, H. E. Ky3smenko, B. 1.
Tepenun [u np.] ; mox penakiueit B. B. Jlynuna. — 13-e u3a.. — Mocksa : [Ipocsemenue, 2026. — 450

c.— URL: https://profspo.ru/books/162436

2. Xwumwmst: 11 xmacc: yriayOn€HHBIA ypoBeHb: yueOHoe mocobue / O. C. T'abpumensH, U. T.

Octpoymos, C. A. CnaakoB, A. H. JIéBkun. — Mocksa :

https://profspo.ru/books/162359

IIpoceemenue, 2026. — 434 c.— URL:

3. Taopuensn, O. C. Xumus: 10 kmacc: 6a30BbIil ypoBeHs : yueOnuk / O. C. I'abpuensn, U. I'.

OctpoymoB, C. A. CnaagkoB. — 8-¢ u3n. — Mocksa :

https://profspo.ru/books/162380

[Ipocemenne, 2026. — 128 c. — URL:

4. Ta6puensu, O. C. Xumus: 11 kmacc: 6a3oBbiit ypoBeHb : yueOnuk / O. C. I'abpuensu, 1. T.

21



OctpoymoB, C. A. CnagxoB. — 8-¢ m3a. — Mocksa : IlpocBemenue, 2026. — 130 c.— URL:
https://profspo.ru/books/162404

JlonoiHUTeIbLHAS JTUTEpaTypa:

1. Audunorenosa, M. B. Xumus. ba3osblii ypoBenb: 10—11 kmacchl : yueOHUK Ui CPEIHETO
obmero obpazoBanus / M. B. Audunorenona, A. B. babkos, B. A. I[lonkoB. — 2-¢ u31., UCIIp. U JOI. —
Mocksa : U3aarenbctBo FOpaiit, 2025. — 290 ¢. — URL.: https://urait.ru/bcode/568473

2. Koxkopesa, B. B., Xumus : yueonoe nocodue / B. B. Kokopera. — Mocksa : KnoPyc, 2026.
— 371 ¢.— URL: https://book.ru/book/958775

3. T'abpuensH, 0O.C.

Xumus amst mpodeccrii ¥ CHeUaTbHOCTeH COIUATBHO-I)KOHOMUYECKOTO U TYMaHUTAPHOTO Mpodrieh
: yuebnuk / O.C. I'abpuensn, U.I'. OctpoymoB. - 7-e u3a., crep. - Mocksa : Akagemus, 2013. - 256 c.
(ABJI. 20)
["abpuensH, O.C.
Xumus aist mpodeccrii ¥ CHeUabHOCTeH COIMATBHO-I)KOHOMUYECKOTO U TYMaHUTAPHOTO Mpodrieh
: yuebnuk / O.C. TI'abpuensan, U.I'. Octpoymos. - 4-e uza., crep. - M. : Axkagemus, 2012. - 208 c. (AOK
149)
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https://urait.ru/bcode/568473

5. KOHTPOJIb U OIIEHKA PE3VJIbTATOB OCBOEHMS YUEBHOM
TACIMILINHBI

PesynbTatel 00y4ueHHs

Kpurepuu onienku

MeToapI OIleHKH

YmMmenus
Y1 - BBIBIATH XapaKTepHbIE TPU3-HAKU U
B3aUMOCBSI3b  M3YYCHHBIX IIOHATHHA, IPUMEHSITH

COOTBETCTBY-IOIIUE IMOHATHA IIPHU OIMMCAHUH CTPOCHUS
H  CBONCTB HEOpraHu-4€CKUX HW  OpPraHU4YCCKUX|
BCIICCTB U UX HpeBpaHleHHfI; BBISABJIATH B3aM-MOCBA3b|

XUMHUYECKUX 3HaHUMI c NO-HATUSMHU "
MIPEACTABICHUAMU  JPY-TUX  €CTECTBEHHOHAYyYHBIX
IIpEAMETOB

V2-ucnonb30BaTh  HAMMEHOBAHUS  XUMHUYECKUX
COEAMHEHHI MEXIY HApOJIHOTO COr3a
TEOPETUYECKOM W MNPUKIAJHOM  XUMHUU U
TPUBUAJIBHBIC  HAa3BaHUS  BAXHEHIIMX  BEIIECTB
(aTHIIEH, alCTHUJIEH, [JINLIEPHH, denoun,
dopmanpaerui,  yKCycHas — KHCIOTa,  IJIMIMH,

yFapHBIfI ras, yrHeKHCHLIﬁ ra3d, aMMHaK, TralicHas

U3BECTh, HEraleHas W3BECTb, NHUTbEBas coja H
ApPYTUX), COCTABIATH (POPMYJIBI HEOPTaHU-YECKUX H
OpraHWYECKUX BEIIECTB, YPAaBHECHHUs XHMHYECKUX
peakuuii, OOBACHATH HMX CMBICH; MOJATBEP-KIaTh
XapaKTEepHbIE XMMHMYECKHME CBOMCTBA  BEIECTB
COOTBETCTBYIO-IIUMH JKCIIEPUMEHTAMU U 3aMUCAMMU

YPaBHEHUN XUMHUYECKUX PEaKIUI

V¥3- ycraHaBnuBaTh MPHUHALIECK-HOCTh H3YUCHHBIX
HEOPraHWYECKUX U OpPraHWYECKUX BEILIECTB K Ompe-
JEJIEHHBIM KJaccaM M TpyIlam COEIUHEHMH,
XapakTepU30BaTh UX COCTAB U BAKHEHUIIINE CBOWCTBA;
OIPEACIISIT BU/IbI XUMHYECKUX CBsI3EU
(xoBasieHTHas, WOHHa, METaJTNYECKas,
BOJIOPOJHAs), THUIBI KPUCTAUUIINYECKUX PEHIETOK

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

v4 -
dbopmynaM U ypaBHE-HHHSIM XUMHUYECKUX PEAKIUN C

MMPpOBOAUTE PACUCTBI 11O XHWUMHYCCKUM

HUCITIOJIB30BaAHHEM (bHSI/I'—IeCKI/IX BCJIN-YHH,

XapaKTEPHU3YIOMIUX BEIIECTBA C KOJWYECTBEHHOU
CTOPOHBI: Macchl, 00beMa (HOPMaJIbHBIE YCIOBHSI)
KOJIMYEeCTBa HCII0JIb30BaTh

ra3os, BCIICCTBA,

O1LeHKa «OTIHYHOY
BBICTABIISIETCS 00YyJarOIIEMYCS,
€CJIM OH TTyOOKO U TIPOYHO
YCBOWJI IPOTPaMMHBIH MaTe-pralt
Kypca, HCUepIIbIBAIOIIIEe, TIOCIIe-
JIOBATEIbHO, YETKO M JIOTHUSCKU
CTPOMHO €ro U3Jaraer, yMeer
TECHO yBSI3bIBaTh TEOPHIO C
MPaKTUKOH, CBOOOTHO
CIIpaBJISICTCS C 3aJa4aMU U
BOTIPOCAMH, He 3aTPyTHSAETCS C
OTBETaMU PU BUIOU3MCHEHHH
3a/1aHUH, ITPaBUIIBHO
000CHOBEIBaET
MIPUHATHIE PEIICHUs, BIaJeeT
Pa3HO-CTOPOHHUMU HaBBIKAMU U
MPUEMaMU BBITIOJTHCHUS
MPAKTHYECKUX 3a]1aY;

OIICHKA «XOPOIIOY
BBICTABJISCTCS 00YyJarOIIEMyCs,
€CJIM OH TBEPJIO 3HAET MaTepHall
Kypca, TPaMOTHO U TIO CYIIECTBY
M3IIaraeT ero, He JOIycKas
CYIIIECTBEHHBIX HETOYHOCTEH B
OTBETE Ha BOIIPOC, MPABUIIHHO
MIPUMEHSIECT TCOPETUUCCKUE
MOJIOXKEHUS TIPU
pEIIeHNH TPaKTUIECKUX
BOIIPOCOB U 3a7a4, BJIaJeeT
HEOO0XOMMBIMHU HaBBIKAMU H
MpHeMaMH MX BBITIOJIHEHUS;

OIIEHKA
«yIIOBJIETBOPUTEIHHOY»
BBICTaBIISIETCS 00YJarOIIEMYCS,
€CJIM OH UMEET 3HAHMS TOJIBKO
OCHOBHOTO MaTepHuaia, HO HE
YCBOMII €TI0 JIeTalei, JOImycKaeT
HETOYHOCTH, HEJJOCTATOYHO
MpaBWIbHBIC (HOPMYJIUPOBKH,
HapyUIEHUA JIOTUYECKOMN
MOCIIEI0BATEILHOCTH B
W3JI0KEHUH TTPOTPaMMHOTO
MaTepuasa, UCTIBITHIBAET
3aTPYIHCHHS [TPH BBITIOJIHEHUH
MPAKTHYECKUX 3a]1aY;

OIIEHKA
«HEYIOBJIETBOPHUTEIHHO
BBICTABIISIETCS 00YyYarOIIEMYCs,
KOTOPBIN HE 3HACT 3HAYUTEIbHON
JaCTH IPOTPAMMHOTO MaTepHaa,

OKcnepTHad
OLIEHKA
JeSITeTbHOCTU
oOy4aronmxcs
MPY BBITTOJTHEHUT
U 3aIuTe
pe3yIbTaToB
MPaKTUIECKUX
3aHSATHUH,
BBITIOJIHEHUU
JIOMaIIHUX padoT,
orpoca,
pe3yIbTaToB
BHEAYJUTOPHOMI

CaMOCTOSITEJILHOMN
paboThI

oOydaromuxcs,
KOHTPOJIBHBIX
paboT u apyrux
BHUJIOB TEKYILETO

KOHTPOJIA U T.II.
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CUCTCMHBIC XHUMHU-YCCKHUC 3HAHUA O TIPUHATHA
peI_He'HI/Iﬁ B KOHKPCTHBIX J>XHW3HCHHBIX CUTYyalUAX,
CBs3aHHBIX C BEIIECTBAMHA U UX IIPUMCHCHUEM

VY5 - mmaHupoBaTh U BBINOJHATH XUMHUYECKHI
AKCIICPUMEHT (mpeB-panieHus OpraHUYECKUX
BEILIECTB IPU HAarpeBaHWU, TOJYyYCHHE OSTHUJICHA M
M3y4Y€HHE €ro CBOMCTB, KaU€CTBEHHBIC PEAKIMU Ha
anbJe-TUAbl,  Kpaxmall, = YKCYCHYI)  KHUCIOTY;
JeHarypanuss OCJKOB TpH Harpe-BaHUU, IBETHBIC
peakiuu OEJIKOB; TMPOBOJUTH PEAKIUU HOHHOTO
oOMeHa, ompenensaTh Cpeay BOIHBIX PacTBOPOB,
KaueCTBCHHBIC PEaKlIUH Ha cyibdar-, kapOoHAT- U
XJIOPUA-aHHOHBI, Ha KaTHOH AaMMOHHS; peliaTh
SKCIEPUMEHTAIbHBIE 3a1a4M 110 TeMaM "Metaiisl" u
"Hemerannel") B COOTBETCTBMM C IpaBWJIaMU
TEXHUKH  O€30MacHOCTH TMpPU  OOpamieHHH ¢
BEIIECTBAMH H J1a0OPaTOPHBIM  00OPYIOBAHHEM;
MIPEACTABIIATH pe3yIbTaThI XAMUYEC-KOro
JKCIIepUMeHTa B  (¢dopMe 3alucu  YpaBHEHHI
COOTBETCTBYIOIIUX peakiuii u  ¢GopMyIupoBaTh
BBIBOJIbI HA OCHOBE THX PE3YyJIbTaTOB;

Y6 - ananu3upoBaTh XMMHYECKYI0 HH(OpMaIHIo,
MOJIy4aeMyl0 U3 pPa3HbIX HCTOYHUKOB (CpElCTB
MaccoBoi uHpopManuu, cetb IHTEpHET U Apyrue);

V7 - HOpoOBOAUTHL  pPaCUYCThl IO XUMHUYCCKHUM
(I)OpMy.]'IaM U ypaB-HCHHUAM XUMHUYCCKUX peaKuHﬁ C
HUCIIOJIB30BaAHHUEM (I)I/I?»I/ILIGCKI/IX BCJIIN-YHH,

XapaKTEepU3yIOIIMX BEIIECTBA C KOJIMYECTBEHHOU
CTOPOHBI: Macchl, 00beMa (HOpMaJIbHbIE YCJIOBHSI)
ra3oB, KOJMYECTBA  BEIIECTBA;  HUCIOJIb30BaTh
CUCTCMHBIC XHWMUHN-YCCKUC 3HAHUA IJId TPHUHATHA
pGIHGHI/Iﬁ B KOHKPCTHBIX JXU3HCH-HBIX CHUTyalluAX,
CBSI3aHHBIX C BELIECTBAMM U UX IPUMEHEHHEM;

Y 8 - mymaHupoBaTh U BBINOJHATH XUMHYECKHM
SKCIIEPUMEHT (mpe-BpatieHus OpraHMYECKHUX
BEUIECTB TP HAarpeBaHWM, IOJyYE€HUE JTUJIEHA U
U3Y4EHHE €r0 CBOMCTB, KAaUECTBEHHBIE pEaKLUU Ha
IbJIETUJbl,  KpaxMala,  YKCYCHYK  KHCIIOTY;
JeHaTypanus O€JIKOB TNpU HarpeBaHWM, LBETHBIE
peakuuu O€JIKOB; TPOBOJUTH PEAKUUU HOHHOTO
oOMeHa, OmpenensaTh cpely BOJHBIX PacTBOPOB,
KauecTBEHHbIE peaklMHu Ha cyinbdar-, kapOoHaT- U
XJIOpUJ-aHUOHBI, HAa KaTHOH aMMOHHUS; peliaTh

JIOIYCKaeT CyIIeCTBEHHbIC
omnOKH, HEYBEPEHHO, C
OONBIIMMY 3aTPYJHEHUSIMH
pelraeT npakTHIeCKUe 3a/1a9u
WM HE CIIPABIISICTCS C HUMH
CaMOCTOSITENIBHO.
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AKCIEPUMEH-TAJIbHBIE 337a4i 1Mo TeMam "Mertaibr"
n "Hemeramnbl") B COOTBETCTBUHM C TIpaBUJIAMHU
TEXHUKH  O€30IacHOCTH MpU  OOpamieHud ¢
BEIIECTBAMH U J1aOOpaTOpPHBIM  000pYyIOBaHHEM;

MMpCaACTaBJIATH PE3YJIbTAThI

dbopme
COOTBETCTBYIO-IIIMX peakuuii u (OopMyIHpPOBATH

XHMH-YCCKOI'O

JKCIIEPUMEHTA B 3allUCH  yPaBHEHUMU

BBIBOJIbI HA OCHOBEC 3TUX PE3YyJIbTATOB

Y9 - cobmrogath  mpaBWJIa  3KOJO-TUYECKH
11e71ecCO00Pa3HOr0 TMOBE-ICHUS B OBITY U TPYJIOBOM
JeS-TeIbHOCTH B IIGNIAX  COXPAHCHHS  CBOETO
3JI0POBbSI M OKPYXKAIOIICH MPUPOTHOM  CpEIbl;
VYHUTBIBATh ONACHOCTh BO3JCHCTBHS Ha JKUBBIC
OpPraHM3Mbl  ONPEACICHHBIX BEIIECTB, IOHHUMAs
CMBICJI ~ TIOKa-3aTeisl  INPEACNIbHOM  JOIyCTUMOM
KOHI[CHTPAIUH.
31- ocHoBomoJIararomuye TMOHATHS (XUMHUYECKUN Ouenka «OTIMYHO» OkcnepTHast
DIIEMEHT, aTOM, DJIEKTPOHHAs 000J0YKa aToMa, S-, p-, | BPICTaBIACTCA
d 6 06yqa}01ueMycsl, €CJI1 OH OILICHKAa
-3JIEKTPOHHBI WUTAJIA aTOMOB, MOH, MOJIEK
MEKTPO ¢ op amt aTtoMoB, MOH, MOJICKyTa, TIIyOO0KO U MTPOYHO YCBOMII
BAJICHTHOCTb, JJICKTPOOTPULATCIIBHOCTb, CTCICHb HpOFpaMMHBIﬁ Marepual Kypcea, JCATCIIBHOCTHU
OKHCJICHUS, XHMHYCCKas CBsA3b, MOJb, MOJIIpHAas | UCUCPILIBAIOIIC, 6

. . 00yJaromuxcs
Macca, MOJISIPHBIH OOBEM, YIJIEPOAHBIN cKejer, | TOCTICAOBATEIRHO, UCTKO I yadom

JIOTUYECKU CTPOUHO €Iro
GyHKIIMOHATBPHAS TpyNNa, pagukai, HW30Mepus, WATATAST, YMEET TECHO [PY BBITOIHEHAH
HU30MCPHI, roMOJIOTHYec-KUi pAA, TrOMOJIOI'y, YBSI3BIBATh TEOPHIO C HpaKTHKOﬁ,
YIJIEBOJOPOALl, KHMCIOPOA- U  a30TCOJEpsKalue | CBOOOTHO CIIPaBiIseTCs C H 3aliHTe
COeIMHEHNUs, OMOJIOTMUECKH AaKTHB-Hble BelecTBa | SaAd1aMi i BOIIPOCaMH, HE 3V TATOR
3aTPYIHACTCS C OTBETAMU MPHU pesy
(yrneBoapbl, XKHUpbI, O€NKH), MOHOMEp, IOJUMED, BIIOHSMEHEHHH 3aaHit
’ NPAKTUYECKUX

CTPYKTYpHOE 3BEHO, BBICOKOMOJIEKY-JISIPHBIE

MPaBUIBHO 00OCHOBBHIBAET
IIPUHSATHIEC PELICHMS], BJIAJCET
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COEIMHEHMS, THIIBI
XUMHYECKUX  PpEeaKIuid

BUTCIIbHBIC, 3K30-

KpHUCTaJNTU-YeCKasi pelIeTKa,
(OKHCTHTEIbHO-BOCCTAHO-
U DHIOTEPMH-YECKHE, PEAKIHH

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

XUMHUYECKON peaklUd, XUMHUYECKOE paBHOBECHUE),
TEOPUU UM 3aKOHBI (TEOPUS XUMHUYECKOIO CTPOCHHS
oprannueckux BemiectB A.M. BbytnepoBa, Teopus
nepuo-
3aKOH

AIEKTPO-TUTHICCKOMN
TUYECKUI

JACCOIMAIIH,
A.HN. Menzaencena,
3aKOHOMEPHOCTH,

3aKOH
COXpaHeHUs Macchl),
CHUMBOJIMUECKHI  SI3BIK XHUMHHU, CI)E[KTOJIOFI/I‘-IGCKI/IC

CBEIEHUS O CBOMCTBax, COCTaBe, IMOJIYYEHUU U

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

n HpaKTquCKOﬁ ACATCIIBHOCTH YCJIO0BCKA,

32-
eCTeCTBCHHOHaquOﬁ KapTUHbI MHpPa, pOJIM XHMHU B

OCHOBbI ~ XMMMYECKOH  COCTaBJIAs-IOILEH
MO3HAHUM SBJICHUA MNPUPOABI, B (HOPMUPOBAHUU
KYJIbTYPBI ee

(GYHKIIMUOHATBHOM TPAMOTHOCTH, HEOOXOIUMOM AJIs

MBIIUICHUS u JUYHOCTH,
pelICHUA TMPAKTUYCCKUX 3aJa4 W ISKOJOI'M-YCCKHU
00OCHOBAHHOTO OTHOIICHUSI K CBOEMY 3/I0pPOBBIO U
MIPUPOAHOM CpEeJIE;

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

Pa3HOCTOPOHHUMH HaBBIKAMH U
MPHEMaMU BBITIOJTHCHUS
MPAKTHYECKUX 3a]1aY;

OIIEHKA «XOPOIIIO)
BBICTaBIISIETCS
00y4aroIeMycs, €Clid OH TBEPIO
3HAeT MaTepual Kypca, TpaMOTHO
Y TIO CYIIIECTBY M3JIaraeT ero, He
JIOTTyCKas CYIIIECTBEHHBIX
HETOYHOCTEH B OTBETE Ha BOIPOC,
MPABHIHFHO MTPAMEHSET
TEOPETUUCCKUC TIOJIOKCHHUS MTPH
PEIICHUY MPAKTUICCKUX
BOTIPOCOB U 3a7ad, BIAJeeT
HEOOXOIMMBIMHI HaBBIKAMU H
MPUEMaMH MX BBIIOJIHCHUS;

OIIEHKA
«YIOBIIETBOPUTEIHEHO»
BBICTABIISICTCS 00YyJarOIIEMYCs,
€CJIM OH UMEET 3HAHUS TOJIBKO
OCHOBHOTO MaTtepuaia, HO He
YCBOMII €TI0 JIeTale, JOImycKaeT
HETOYHOCTH, HEIOCTATOYHO
MpaBHIbHBIE (POPMYITUPOBKH,
HapyLIECHUS JOTHYECKOMI
MOCJIEIOBATEILHOCTHU B
M3II0KCHUHT
MPOrpaMMHOTO MaTeprana,
WCIBITHIBACT 3aTPYAHCHUS TIPU
BBITIOJTHCHUN TPAKTUYECKUX
3a/1ay;

OIICHKA
«HEYOBJICTBOPUTEIHHOY
BBICTaBIISIETCS 00YJarOIIEMYCS,
KOTOPBIM HE 3HAET 3HAYUTEIbHON
YaCTH MPOTPAMMHOTO MaTepuara,
JTOTTYCKAET CYIICCTBEHHBIC
OIINOKY, HEYBEPEHHO, C
OOIBLIUMU
3aTPYJHCHUSIMH PEIIAcT
MPaKTHYECKUE 3a/1a4H HITH HE
CIIPABIISIETCS C HUMHU
CaMOCTOSITEITEHO.

3aHATHIH,
BBITIOJTHCHHUN
JIOMAaITHUX padoT,
ompoca,
pE3yJIbTAaTOB

BHEAYJUTOPHOI

CaMOCTOSATEIb-HOM

paboThI
obydaromuxcs,
KOHTPOJIbHBIX
pabot u npyrux
BHUJIOB TEKYILETO

KOHTPOJIS
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6. ATATITAIIASA PABOYEM ITPOT'PAMMBI ITPY OFYYEHUY WHBAJINJIOB U JINII C
OI'PAHUYEHHBIMHA BO3MOXKHOCTAMU 310POBbSA
Ananranus paboueit nporpaMmbl quciMILInHbl BJ1.07 Xumust IPpOBOAMTCS IPU PeaIr3alliy agalTHBHON

00pa3oBaTeIbHOM MPOTPAMMBI — IPOTPAMMBI TIOATOTOBKH CIICIIUAINCTOB CPETHETO 3BEHA 110 CIIEIHATBHOCTH
09.02.11 Pa3zpaboTka u ynpaBjieHHe U MIPOrpaMMHBIM 00eCIiCUeHIEM B IIEJISIX 00ecrieueH s PaBa HHBAIUIOB U
JIMII C OTPAHUYCHHBIMU BO3MOYKHOCTSIMU 37I0POBBSI Ha MOJTydeHHEe MPO(eCcCHOHATEHOTO 00pa3oBaHus, CO3IaHUs
HEOOXOUMBIX IS MOTyYeHHs CPEAHET0 PO eCCHOHAIBHOTO 00pa30BaHus YCIOBHL, a Takke 00ecredeHus
JOCTYDKEHHST 00YJaIONMMUCS HHBATUIAMH U JIHIAMH C OTPAaHHYCHHBIMU BO3MOYKHOCTSIMU 3710POBBSI pe3yIbTATOB
(OpMHUPOBAHUS TPAKTUIECKOTO OTBITA.

Obopyoosanue nabopamopuu odueti Xumuu 0 00Y4arOWUxcs ¢ pasiudHbIMU 6UOAMU 02PAHUYEHUS
300p0BbsL

OcHamienue gabopatopuu 001Iel XUMHIH JOJKHO OTBEYaTh 0COOBIM 00pa30BaTEIbHBIM OTPEOHOCTIM
00yYaroIuXcsl HHBAIHUAOB | JIML C OTPAHUYEHHBIMHI BO3MOKHOCTSAMH 310p0oBbi. JlabopaTopus gomKkHa OBITh
ocHaIreHa 000py/IOBaHHEM U Y4eOHBIMH MECTaMH C TEXHUYECKUMHU CPEICTBAMH O0yUEHUS NIl O0YJArOIIUXCs C
Pa3NUYHBIMU BUIAMH OTPaHUYEHHIA 37J0POBBSI.

JlaGoparopusi, B KOTOpOii 00y4aroTcs TUla ¢ HapyIIEHHEM cllyxa J0JKHa OBITh 000pyJ0BaHa
PaauOKIaCCOM, KOMIIBIOTEPHON TEXHUKOMN, Ay JMOTEXHUKON, BUACOTEXHUKOH, SJIEKTPOHHON JOCKOM,
MYyJIbTUMEAUNHON CUCTEMOM.

Junst cnaboBunsmux o0ydaromuxcs B 1abopaTopuu mpeycMaTpUBaIOTCs IPOCMOTP yIAIEHHBIX
00BEKTOB MPH MOMOIIY BUACOYBEITHYUTENEH TSl yTAIEHHOTO MPOCMOTPA, UCIONIb30BaHue bpaiineBckoit
KOMIIBIOTEPHOM TEXHHUKH, JIEKTPOHHBIX JIyII, IPOrpaMM HEBH3YaJIbHOI'O 1OCTYyMNA K MH(OpMaLNHU, TEXHUUYECKUX
CpeACTB NpUeMa-Tiepeiadn y4eOHOH nHPOpPMAaLuK B JOCTYIHBIX (opMax.

st o0ydvaronuxcst ¢ HapylIeHUEeM OTIOPHO-IBUTATEILHOTO arnmapara J1adopaTopus JOKHA OBITh
0o0opymoBaHa MepeBIKHON PEeryIupyeMOi apTOu.

Beleyka3anHoe OCHAILICHHE YCTaHABIMBACTCA B JIAOOPATOPUHU IPH HANWYIMH O0YYaOLIUXCS 110
aJIanTHPOBaHHON 00pa30BaTENFHON MPOrpaMMe C YIE€TOM HMEIOIIErocs TUIIa HApyIIeHUH 310pOBbsl y
o0ydJaromierocs.

Hughopmayuonnoe u memoouyeckoe obecneverue o0y4anuwuxcs

Hoctyn kK nHGOPMALMOHHBIM B OHOIHOTpadUIECKUM pecypcaM JO0KEeH OBITh peAcTaBieH B hopMmax,
aIalITHPOBAaHHBIX K OTPAaHHUYCHHUSM 3/10pOBbsI 00yUarOIIUXCsl HHBAIHU/IOB U JIUII C OTPAHUYEHHBIMU BO3MOXXHOCTSIMH
30POBBS:

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

- B TIeYaTHOM (hopMe yBEITMUEHHBIM HIPU(PTOM;

- B hOpMe DIIEKTPOHHOTO JOKYMEHTA;

- B hopme aynumodaiina;

- B TieyaTHOM (hopMe Ha si3bike bpaiins.

Juist ¢ HapyIeHUsIMH CITyXa:

- B IeyaTHOH (opme;

- B (pOpMeE DIIEKTPOHHOTO JIOKYMEHTA.

[t munn ¢ HapyIeHUsIMU OTIOPHO-IBUTATENILHOTO ammapara (He MEeHee OJTHOTO BUA):

- B IIeyaTHOH (opme;

- B (pOpMe DIIEKTPOHHOTO JTOKYMEHTA;

- B popme ayanodaiina.

Juist i ¢ HepBHO-TICUXWYECKUMH HAapYIIEHUSIMHU (PacCTPOMCTBO ayTHUECKOTO CIIEKTPa, HapyIIEHUE
MICUXUYECKOr0 PAa3BUTHsI) (HE MEHEe OIHOTO BU/IA):

- UCTIOJIb30BaHKE TEKCTa C WILTIOCTPALIUIMH;

- MyJIbTUMEINHHBIE MATCPHATIBI.

Bo Bpems camocTOSATENEHOM MOATOTOBKH 00YYaIONIMecss HHBAIUBI U JIMLA C OTPAHNYCHHBIMU
BO3MOXHOCTSIMH 3JI0POBbsI JIOJDKHBI OBITH 00ECIIeUeHbI IOCTYIIOM K ceTh MHTepHeT.

Dopmbl U MemMOoObl KOHMPOTIAL U OYEHKU Pe3yIbmamos 00y4eHus

[Ipumensiemble npu peanuzanuu padodeid nporpammsl Jucuuiuinabl bJ[.07 Xumus ¢hopmbl 1 METOIBI
KOHTPOJISI TPOBOJATCS C YUETOM OTPaHUYEHUS 310pPOBbs 00YUarOIINXCSI.

Lenbro TEKyIIero KOHTPOJIs SIBIISIETCS CBOEBPEMEHHOE BBISIBIICHHE 3aTPyIHEHUH W OTCTaBaHUS
00y4aromerocs ¢ OrpaHu4eHHBIMI BO3MOXXHOCTSMH 3/10POBbsI U BHECEHHE KOPPEKTUBOB B YUEOHYIO A€ATEILHOCTb.
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®opma MPOMEXKYTOUHOM aTTECTAIIMN YCTAaHABINBAETCS C yI€TOM MHANBHIYaTbHBIX MICUXO(HU3TIECKUX
0COOCHHOCTEW 00YJaIONIMXCSl MHBAUIOB U JIUI] C OTPAaHHYCHHBIMU BO3MOXHOCTSIMH 3/10POBbS (YCTHO, TUCHBMEHHO
Ha Oymare, MICBEMEHHO Ha KOMITBIOTEpE, B (hOpME TECTUPOBAHUS | T.I1.).

IIpu nmpoBereHNN MPOMEKYTOUHON aTTECTAIINH 00YJarOIIEMy s ITPEeIOCTABIISETCS BpEMS Ha TOATOTOBKY
K OTBETY, YBEIMUCHHOE HE OoJiee UeM B TPH pa3a, yCTAaHOBJICHHOT'O JIJIS IIOATOTOBKH K OTBETY O0YYarOIIUMCS, HE
HMMEIOIINM OIPaHUYCHUN B COCTOSIHUU 3/TOPOBBSL.
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7. JUCT BHECEHHBIX U3MEHEHUI

JlonoiHeHUs U U3MeHeHUs1 B padoyeil mporpamme

Ha / YueOHBIi roj

B pabouyro nporpammy b1.07 Xumust
no cnenuanbHocTi 09.02.11 Pa3paboTka 1 ynpasieHue MporpaMMHBIM 00ecTieUeHHEM

BHOCATCA CJIICAYIONIUC NONOJHCHUA U U3BMCHCHUA !

JlormoHeHUS 1 NI3MEHEHUS BHEC P.H. ITanem

(moAmnMCk)

Pabouas nporpamMmMa nepecMoTpeHa U 0JJ00peHa Ha 3aceaHuK MPEIMETHON (IIMKIIOBON) KOMHCCHU
06IHeCTBeHHOFO IMUTaHUA U TOBAPOBEACHUA

« » 20 T.

[Ipencenarens npeaMeTHON
(IIMKIOBOM) KOMUCCUHT P.H. ITanem

(moxnuce)
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