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1. MACHOPT ITPOT'PAMMBI YYEBHOU JUCIHUIIINHBI
OVYIIL.07 Xumus

1.1 Ob6aacTh NpUMeHEeHHUs1 MPOTrPaMMBbl

Pabouas mporpamma yuebnor nucuurminabl OYI1.07 Xumus sSBIsSETCS COCTaBHOW YacThIO
OCHOBHOH Tpo(hecCHOHaIbHOM 00pa30BaTeIbHON MPOTPaAMMBbl IMOJUTEXHHYECKOTO KOJUIeHKA
¢ummana MI'TY B mocenke S16J0HOBCKOM B COOTBETCTBUH C (pemepaibHBIM TOCYIapCTBEHHBIM
00pa30oBaTeNbHBIM CTAaHAAPTOM CPEIHEro MPOo(ecCHOHATBLHOTO 00pa3oBaHUs B COOTBETCTBUU
®I'OC CIIO no cneunanbHocTH 43.02.15 TToBapckoe 1 KOHAUTEPCKOE €TI0

1.2  MecTo IUCHUILIMHBI B CTPYKTYPE OCHOBHOW 00pa30BaTeNIbHOM MPOTrpaMMBbl

Jucoummmaa OVIL.07 Xumus siBaseTcs: JUCHUILIIMHOW 0a30BOT0 IMKJIA.

1.3 e v rutaHUpyeMbIe Pe3yIlIbTaThl OCBOCHHS AUCIMTLTHHBL:

Lenu AMCIUIINHBL:

dopMUpOBaHUE Y CTYJECHTOB MPEACTABICHUS O XUMHUYECKOW COCTABIISIONIEH €CTeCTBEHHO-
HAay4YHOM KapTHUHBI MUpPa KAaK OCHOBbI INPHUHATUS PELUICHUN B KU3HEHHBIX U IMPOU3BOACTBEHHBIX
CUTYaIIUSX, OTBETCTBEHHOT'O TIOBEICHHS B IPUPOIHOM Cpejie.

1.4. IInanupyemble pe3ylbTaThl OCBOSHHSI 00IIE00pa30BATEIbHON JUCIUILIMHBI B COOTBETCTBUH C
dIrocC CoO

OOI11e (JIMYHOCTHBIE ¥ METaIpeIMETHBIE) Pe3yIIbTaThL:

B vactu Tpy10BOro BOCIMTaHus:

- TOTOBHOCTH K TPYAY, OCO3HAHUE IIEHHOCTH MacTepPCTBa, TPYIAOTIO0HE;

- TOTOBHOCTH K  aKTHBHOM  JIEATEJIBHOCTH  TEXHOJIOTHMYECKOM W  COLHMAIBHOMN
HAIPaBIEHHOCTH, CHOCOOHOCTh HMHHIIMUPOBATH, IUIAHUPOBATh M CaMOCTOSITENBHO BBIMOIHSITH
TaKyI0 JIeSITeIbHOCTB;

- HWHTEpeC K pa3inyHbIM chepam npodeccHoHaATbHON NesTebHOCTH,

OgajieHre YHUBEPCAIBHBIMU YICOHBIMU IT03HABATEILHBIMHE JICHCTBHSIMHU:

0a30BbIE JIOTHUECKUE ACHCTBUS:

- CaMOCTOATENHHO (GOPMYIUPOBATh M AaKTyaIM3UPOBATh NpOOJIEMy, paccMaTpuBaTh €€
BCECTOPOHHE;

- YCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK WJIM OCHOBAHUS JIJISl CPABHEHMS, KJIaCCU(UKAIIUU U
00001IeHHS;

- ONpPEeNENTh IENH IeATebHOCTH, 3aJaBaTh MapaMeTPbl U KPUTEPUHU UX JOCTHKCHHS;

- BBISABJISATH 3aKOHOMEPHOCTH U MPOTUBOPEYHS B PACCMATPUBAEMBIX SIBIICHUSX;

- BHOCUTh KOPPEKTHBBI B JEATEIHHOCTh, OIIEHMBATh COOTBETCTBHE PE3YJIHTATOB IIEJISM,
OIICHUBATh PUCKH MOCIEACTBUI AESITEIBHOCTH;

- pa3BUBaTh KPEATUBHOE MBINIJICHUE TP PEUICHUH KU3HEHHBIX MPOOJIeM

0a30BbIE UCCIIEOBATEIHCKUE ACHCTBUS:

- BJAJETh HAaBBIKAMHU Yy4e€OHO-MCCIIEIOBATEIHCKOW W TPOCKTHOM NEeATETbHOCTH, HaBBIKAMU
paspenieHus mpooIem;

- BBIABIATh TPUUYMHHO-CIICJICTBEHHBIE CBS3M W aKTYaJIM3UpOBaTh 3aJady, BBIJIBUTATHh
TUIIOTE3y €€ pEeIIEHUs, HaXOJUTh ApTryMEHTHl JJIs J10Ka3aTeIbCTBA CBOMX YTBEPXKICHUH,
3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEIICHHS;

- aHaJIM3UPOBATh MOJYUYEHHBIE B XOJ/I€ PEIICHUS 3a/a4d Pe3yJbTaTbl, KPUTHUECKH OLICHUBATh
WX JIOCTOBEPHOCTb, MPOTHO3UPOBATH N3MEHEHNE B HOBBIX YCIIOBHSIX;

- yMeTh TIEPEHOCUTh 3HAaHUS B T[IO3HABATEIbHYID H  TPAKTUUYECKYI0  0OJacTu
KU3HEACSITEIHPHOCTH;

- YMETh HHTETPUPOBATH 3HAHMS U3 PA3HBIX MPEIMETHBIX 00IacTel;

- BBIIBUTATh HOBBIC UJIEH, MPE/JIaraTh OPUTHHAIBHBIC TTOIXObI U PEIICHHUS;

- CIOCOOHOCTB WX MCIIOJIb30BAHUS B MTO3HABATEIBHON U COIUAIBHOMN MPAKTHUKE
B 00s1acT¥ IEHHOCTH HAYYHOI'O MO3HAHUSA:

- chopMHpPOBAaHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH U OOILECTBEHHOM MPaKTUKHU, OCHOBAHHOTO Ha JUAJIOTe KYJIbTYp, CIIOCOOCTBYIOIIETO
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OCO3HAHHUIO CBOEr0 MECTA B MOJIUKYIBTYPHOM MUDE;
- COBEpILEHCTBOBAHHE SI3BIKOBOW M YMTATEIbCKOM KYJIbTYphl KaK CPEICTBA B3aUMOACUCTBUS

MEXy JIFOJIbMU U TIO3HAHUS MUDA;

- OCO3HAHHWE LIEHHOCTH HAy4YHOU MAESITeIbHOCTHU, TOTOBHOCTH OCYLIECTBIIATH MPOEKTHYIO U

U CCJIEIOBATEIBCKYIO AESITEIbHOCTh NHAUBUIYAIBHO U B TPYIIIIE;

OBiajeHne YHMBEPCAIbHBIMH YUeOHBIMH M03HABATEIbHBIMH 1€ CTBUSIMU:

pabota ¢ uHpopMaIue:

- BIaJeTh HaBBIKAMU IIOJIyY€HUS HH(OpPMALMM W3 MCTOYHUKOB pA3HBIX THIIOB,
CaMOCTOSITENIFHO OCYLIECTBISATh MOUCK, aHAIN3, CUCTEMAaTH3AIMI0 U HHTEPIPETalnio HHpopMaIiu
pa3IMYHbIX BUJOB U (DOPM IpE/ICTaBICHHUS,

- CcO3JaBaTh TEKCTHl B Pa3IMYHBIX (opMarax ¢ y4eToM Ha3zHaueHUs HHpopMaruu u
L[EJIEBON ayTUTOPUH, BBIOMpAsi ONTUMAIbHYIO0 (POpMY IIPEICTaBICHUS U BU3YyaIU3aliH;

- OLIGHUBATh JOCTOBEPHOCTH, JETUTUMHOCTh MH(POPMALIMHU, €€ COOTBETCTBHE MPABOBBIM U
MOpaIbHO-3THUYECKUM HOpMaM;

- HCIOJIb30BaTh CpeACTBa MH(MOPMALMOHHBIX M KOMMYHHMKAI[MOHHBIX TEXHOJIOTUH B
pEIIEHUH KOTHUTHBHBIX, KOMMYHHMKATHBHBIX W OPraHU3alMOHHBIX 33aJa4 C COOIIOJEHUEM
TpeOOBaHUI SPrOHOMUKH, TEXHUKH OE30MACHOCTH, TMTHEHBI, PECYpPCOCOEpEkKEHMs], TPABOBBIX U
ATUYECKUX HOPM, HOPM UH(OPMALIMOHHON O€30MacHOCTH;

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

- TOTOBHOCTb K CAMOPAa3BUTHIO, CAMOCTOSTEIIBHOCTH U CaMOOIIPEAEICHUIO;

- OBJAJICHUE HAaBBIKAMHU Y4EOHO-HCCIIEIOBATENbCKON, TPOEKTHOW U  COLUAIbHON
JeSITEIIbHOCTH;

OBiageHne yHMBePCAJIbHBIMH KOMMYHHUKATHBHBIMH 1eHCTBUSIMMU:

COBMECTHAs JESATEIIbHOCTD:

- TOHHUMATh U UCIIOJIH30BaTh MPEUMYILECTBA KOMAHIHON U UHIUBUIYATbHON pabOTHI;

- MNpPUHUMATh LEIM COBMECTHOW JESTEIbHOCTH, OpPraHU30BBIBATH W KOOPAMHHUPOBATH
JIeMCTBUSA 10 €€ TOCTUKEHUIO: COCTABIIATH IJIaH AECUCTBUM, paclpeaessTh POJIU C yUeTOM MHEHHI
YYaCTHUKOB 00CYXIaTh pe3yJIbTaThl COBMECTHOM paOOTHI;

- KOOPJIWHUPOBATh W BBHINOJIHATH PAaOOTy B YCIOBUAX pPEAIbHOTO, BUPTYAJIbHOTO U
KOMOMHHMPOBAHHOT'O B3aUMOJICHCTBHS;

- OCYLIECTBISATh IO3UTHBHOE CTpPAaTETMYeCKOe IOBEACHHE B pa3IMYHBIX CHTYyalUsX,
NPOSIBJIATH TBOPYECTBO M BOOOpaKEHHE, OBITh MHUIIMATHBHBIM

OBiajeHne YHMBEPCAJIBLHBIMH Pery/siTUBHBIMU /1€ CTBUAMM:

MPUHSATHE ce0s1 U IPYTUX JIIO/ICH:

- TpPUHUMATh MOTHUBBI W apryMeHTHl JApYTruxX JIOAeH TpuU aHajau3e pe3yabTaToB
JeSITEIIbHOCTH;

- TpU3HaBaTh CBOE MPABO U MPaBO APYTHX JII0JIEH Ha OIIMOKH;

- pa3BUBATH CIOCOOHOCTH MOHUMATh MUP C TO3UIMU JPYTOTO YEJIOBEKa;

B o6s1acTH 3K010IrM4YECKOr0 BOCIIMTAHUSA:

- c(OpMHUPOBAHHOCTh DSKOJOTUYECKOW KYJIbTYpbl, IMOHUMAaHHE BIUSHUS COLHUAIBHO-
HDKOHOMHUYECKUX TIPOLECCOB HAa COCTOSHHUE TPUPOAHON M COLUAIBHON Cpelbl, OCO3HAHHE
100aTbHOTO XapaKTepa HKOJIOTHYECKUX TTPOOIIeM;

- IUIAaHMPOBAHHUE U OCYIIECTBIIEHUE JECHCTBUN B OKPYXAlOUIEW Cpele Ha OCHOBE 3HAHUSA
1eJel YCTOMYMBOTO PAa3BUTHSI YETIOBEUYECTBA;

aKTUBHOE HETIPUATHE ENCTBUH, IPUHOCALINX BPE OKPYXKAIOLIEH Cpene;

- yMEHHue MIPOrHO3UPOBATh HEOJMaronpusTHBIE  3KOJIOTUYECKUE MOCIIEACTBUS
MpeIPUHIMAEMBIX JEHCTBH, TPEeIOTBPALIATh UX;

- paclIupeHHe OMbITa AEATEIbHOCTH IKOJIOTHYECKON HaIllPaBIEHHOCTH;

- OBJIaJICHUE HABBIKAMU Y4eOHO-UCCIEIOBATEIbCKOW, TPOEKTHOW M  COLMAIBHOM
JEeSITeIbHOCTH.



JlucrurmHapHble (peIMETHBIE) pe3YbTaThl 00yYeHHS:

- 3HAHUSL:

31- 3HaeT: OCHOBOIIOJIATAIONIME MOHATUA (XUMUYECKUU BJIEMEHT, aToM, JJICKTPOHHAas
obosiouka aroma, S-, p-, O-3JI€KTPOHHBIC OpPOWTAIM aTOMOB, HOH, MOJIEKYJa, BaJICHTHOCTb,
AIIEKTPOOTPHIIATEIILHOCTh, CTENCHb OKHUCICHHS, XHMHUYECKas CBS3b, MOJb, MOJSIpHAs Macca,
MOJIIpHBIA 00BEM, YIIEPOAHBIN CKeNeT, (YHKIMOHATIbHAS TPYIINa, paAUKal, H30MEpHsl, U30MEPHI,
TOMOJIOTHYECKUH DSAM, TOMOJIOTH, YIJIEBOJOPOJbI, KHCIOPOA- U a30TCOACPIKAIINE COCTUHEHHUS,
OHMOJIOTUYECKH aKTHBHBIC BelIeCTBa (YIeBOJIbI, KUPbI, OCIKH), MOHOMEp, MOJUMEP, CTPYKTYPHOE
3BEHO, BBICOKOMOJICKYJISIPHBIE COCAMHCHHSI, KPUCTALUTMYECKAas pEIIeTKa, THIBl XHUMHUYECKUX
peakiuil  (OKUCIHUTEIbHOBOCCTAHOBUTENIbHBIC, JK30-U JIHAOTEPMHUYECKUE, PEAKIMH HOHHOTO
o0MeHa), pacTBOP, SJCKTPOIUTHI, HEITEKTPOIHUTHI, SJIEKTPOIUTHYECKAS TUCCOLIUAIIHS, OKUCIUTEIb,
BOCCTaHOBUTENb, CKOPOCTb XUMHUYECKOW peaklUd, XMMHUYECKOe PaBHOBECHE), TEOPUU U 3aKOHBI
(Teopusi XMMHUYECKOro CTpoeHusi opranudeckux BemiectB  A.M. byrtnepoBa, Tteopus
ANEKTPONIMTUYECKON Aucconuanuu, nepuoaudeckuii 3akon J.M. MenneneeBa, 3aKOH COXpaHEHUS
MacChl), 3aKOHOMEPHOCTH, CUMBOJIMICCKHH SI3bIK XUMHUH, (AaKTOJIOTUYECKUE CBEICHUS O CBOMCTBAX,
cocTaBe, MOJIy4eHUHU U Oe30MMaCHOM UCIOIb30BaHUH BAKHEUITNX HEOPTaHUYECKUX U OPTraHUYECKUX
BEIICCTB B OBITY M MPAKTUYCCKOM JISATEIIBHOCTH YEIOBEKA;

32- 3HAET OCHOBBI: XUMUYECKOW COCTABJIAIONICH €CTECTBEHHOHAYUYHON KapTHUHBI MUPA, POIU
XUMHUH B TIO3HAHWU SIBJICHUW TPUPOJBI, B (DOPMUPOBAHUH MBINUICHHUS U KYJIbTYPHl JIHIHOCTH, €€
(GyHKIIMOHATBHOW TPaMOTHOCTH, HEOOXOIUMOW [Nl pelleHUsT MpaKTUYeCKuX 3afad Hu
HKOJIOTHYECKH 00OCHOBAHHOTO OTHOIIEHHSI K CBOEMY 3I0POBBIO M IPHUPOTHON CPEE;

33 - 3HAaeT OCHOBHBIE METOJbl HAYYHOTO IO3HAHHS BELIECTB W XUMHUYECKUX SIBICHHIM
(HabmroieHNe, U3MEPEHHE, SKCIICPUMEHT, MOJICIIMPOBAHUE).

- yMeHHS:

Y1 - yMeeT: BBISBJIATH XapaKTepHbIC NPH3HAKK M B3aUMOCBSI3b W3YYCHHBIX MOHSITHU,
MPUMEHSTh COOTBETCTBYIOIIME MOHSTHS MPU OMUCAHUHM CTPOCHHUS U CBOWCTB HEOPTaHMUYECKUX U
OpPTaHWYECKUX BEIIECTB W WX MPEBPAICHUI; BBISBISATH B3aUMOCBSI3b XHUMHYCCKHX 3HAHUU C
MOHITUSIMH U TIPEJICTABICHUSIMH JPYTUX €CTE€CTBEHHOHAYYHBIX MPEAMETOB;

Y2 - yMmeeT: WCMONb30BaTh HAMMEHOBAHUS XUMHYECKHX COCIUHEHUH MEXIyHAPOIHOTO
COI03a TEOPETHYECKON M MPUKIAAHOW XMMHUU W TpPUBHMAIbHBIC HA3BaHUS BAKHEWUIIUX BEIIECTB
(9THIIEH, alleTHIIeH, TIHIEPUH, (eHo, (OopMaTbICTHA, YKCYCHAst KUCIOTa, TIHUIWH, YrapHBId Ta3,
VIJIEKUCHTBIA Ta3, aMMHUaK, ralieHas W3BeCThb, HETallleHas H3BECTh, NMUThEBas COJla U JIPYTHX),
COCTaBIIATh (HOPMYJIBI HEOPTAaHWYECKUX W OPTaHMYECKUX BEIICCTB, YPABHCHUS XHUMHUYCCKUX
peakiuii, OOBSCHATh UX CMBICH; TOATBEPKIaTh XapaKTEepHbIE XMMHUYECKHE CBOWCTBA BEIIECTB
COOTBETCTBYIOIIUMH DKCIIEPUMECHTAMH U 3aITUCSIMU YPABHECHUH XUMUYICCKUX PEAKITHIA;

Y3 - yMeer: YyCTaHaBIMBATh NPHUHAUIKHOCTh HM3YyYEHHBIX HEOPTaHHMUYECKUX U
OpPTaHMYECKHUX BEIICCTB K OMPECIICHHBIM KJaccaM WM TpyIIaM COCTUHEHUH, XapaKTepHU30BaTh UX
COCTaB U Ba)KHEHUIIIME CBOWCTBA; OMPEAENATh BUIbl XUMHUYECKHX CBs3eH (KOBaJeHTHas, MOHHAs,
METaJUINYeCcKasi, BOJOPOJHAs), THUIBI KPUCTAJUIMYECKUX PEHICTOK BEMIECTB; KIACCH(PHUIIMPOBATH
XUMHUYECKHE PEaKINH;

Y4 - ymeer: MPOBOIUTH pacdeThl M0 XUMUYISCKUM (POpMyJIiaM B YpaBHEHUSIM XHUMHUYECKUX
peakiuii ¢ HCIONb30BaHHEM (PU3NYECKUX BEIWYUH, XapaKTepPU3YIOIIMX BeElIeCTBA C
KOJINYECTBEHHON CTOPOHBI: MacChl, 00beMa (HOpMaJIbHBIE YCIIOBHS) Ta30B, KOJIWYECTBA BEIIECTBA;
MCIIOJIb30BaTh CUCTEMHBIE XUMUYECKUE 3HAHUS JIJISl IPUHATHUS PEIICHUN B KOHKPETHBIX KHU3HEHHBIX
CUTYAITUSX, CBSI3aHHBIX C BEIIECTBAMH M UX IIPUMEHECHUEM

Y5 - yMeeT: IUIaHMPOBATh M BBHIMOJMHATH XMMHUYECKUN SKCIEPUMEHT (MpPEBpalleHUs
OpPraHWYeCKHUX BEIIECTB TPH HArPEeBaHWHW, IIONyYCHHE OTWICHA W W3Y4YCHHE €ro CBOWCTB,
KaueCTBEHHBIC PEaKIMU Ha albJCTHABI, KpaxMmall, YKCYCHYIO KUCJIOTY; JeHATypamus OENKOB MpH
HarpeBaHWH, [BETHBIE PEAKIIMH OEIKOB; IPOBOJUTH PEAKIIMH HOHHOTO 0OMEHA, OMPEIeIsTh CPeIy
BOJ/IHBIX PACTBOPOB, KAU€CTBEHHBIE PEAKIIMU Ha CYyIb(aT-, KapOOHAT- U XJIOPHUA-aHUOHBI, HA KATHOH
aMMOHHUS;, pemaTh SKCIEpUMEHTAIbHBIC 3adaun mo TemaMm "Mertamisl" u "Hemeramisl") B
COOTBETCTBUU C TpaBWIAMH TEXHUKH O€30MAaCHOCTH TMpH OOpaIlIeHWH C BEIIECTBAMH H



1ab0paTOPHBIM 000PYAOBAHUEM; TIPEICTABIATh PE3YyIbTaThl XUMHYECKOTO IKCIIEpUMEHTA B opme
3alliCH ypaBHEHUI COOTBETCTBYIOIIMX pEaKIUil U (OpMyIUpOBaTh BBIBOJBI HAa OCHOBE 3TUX
pe3yJIbTaTOB;

Y6 - ymeer aHanM3UpPOBATh XHUMHUYECKYI0 HMH(POpPMAIUIO, MOJy4yaeMyl0 M3 pPa3HBIX
HUCTOYHUKOB (CpEACTB MaccoBOM MH(MOpMaIUU, ceTh IHTEpHET U APYyTHUE);

VY7 - ymeeT: IpoOBOAUTH pacueThl MO0 XUMUYECKUM (OopMySiaM U YPaBHEHUSM XUMHUYECKHX
peakiuii ¢ HCIONBb30BaHMEM (PU3NYCCKUX BEIWYUH, XapaKTePH3YIOIIMX BEHIECTBA C
KOJIMYECTBEHHOU CTOPOHBI: Macchl, 00beMa (HOpMaJIbHbIE YCJIOBHS) T'a30B, KOJIMUECTBA BEIIECTBA;
HCII0JIb30BaTh CUCTEMHbIE XUMUYECKUE 3HAHUS JIJISI IPUHATHS PEUICHUN B KOHKPETHBIX )KM3HEHHBIX
CUTYallUsIX, CBSI3aHHBIX C BELIECTBAMH U UX IPUMEHEHHEM,;

Y 8 - ymeer: MIaHUPOBAThb W BBINOJIHATH XUMHUYECKUH SKCHEPUMEHT (TpeBpalleHUs
OpraHMYECKUX BEIECTB NpU HArpeBaHUM, I[OJyY€HHUE OTUJICHA W H3yYEHHE €ro CBOIICTB,
KaueCTBEHHbIC PEAKIUM HAa alIbJICTUbl, KpaXxMall, YKCYCHYIO KHUCJIOTY; Je€HATypalus OCJIKOB MpHu
HarpeBaHUU, LIBETHbIC PEAKIMU OEJIKOB; MPOBOJUTH PEAKI[MH HOHHOIO OOMEHA, OMPEIEIATh Cpeay
BOJIHBIX PAaCTBOPOB, KAU€CTBEHHBIC PEAKIIMH Ha CyJb(aT-, kapOoHAT- U XJIOPU/I-aHUOHBI, HA KATHOH
aMMOHHUS;, pelaTh SKCIEpPUMEHTAIbHBIC 3adaud mo TemaMm "Mertamisl" u "Hemeramiel") B
COOTBETCTBUM C TIPaBWJIAMH TEXHUKH O€30MaCHOCTH TMpU OOpaIlIeHHH C BEIIeCTBAMH U
1ab0paTOpHBIM 000PYAOBAHUEM; MPEACTABIATH PE3yIbTaThl XUMHUUECKOTO SKCIIEpUMEHTa B opme
3aCH ypPaBHEHUH COOTBETCTBYIONIMX pPEAKIUi W (HOPMYIHpPOBATh BBIBOJBI HA OCHOBE 3THX
pe3yNIbTaTOB

Y9 — ymeeT: coOiroaTh MpaBuiia dKOJOTUYCCKH IIEIIECOOOPA3HOTO TOBEACHUS B OBITY U
TPYIOBON JNEATEIHHOCTH B LENSX COXPAHEHUS CBOETO 3/I0POBbS U OKpYXKAIOUIeH MPUPOAHON
Cpenbl; YYUTHIBaTh OMACHOCTh BO3JEHCTBUSI HA YKUBBIE OPraHU3MBI OIPEICICHHBIX BEIIECTB,
MOHMMAasI CMBICIT TIOKa3aTels MpeIeIbHON JOMYCTUMON KOHIICHTPAIHH.

1.5. Komnerennuu obyuatomierocs, popMupyembie B pe3ysibTaTe OCBOSHHSI JUCLIUIIIMHBIL:
OOpa3oBarenbHass W BOCIHUTATENbHAsl JEATEIFHOCTh HAmpaBieHa Ha (QOpPMHPOBAHUE Y
00yyYaroIerocs caeayrIux KOMIETeHIUI:
OK 01. Bsibupare crnocoObl pemieHust 3afad MpodecCHOHATbHON JeATeIbHOCTH,
NPUMEHHUTEIBHO K Pa3IMYHBIM KOHTEKCTaM.
OK 02. OcymecTBiiTh IOWCK, aHaJIM3 M MHTEPHpPETAU0 HHPOpMaIuH,
HE00X0IMMOM 151 BBIIIOJTHEHHUS 3a1a4 NMPO(eCcCUOHANBHOM e TeTbHOCTH.
OK 07. CopaeiicTBOBaTh COXpPaHEHHUIO OKpYXAlOIIEH Cpelbl, pecypcocOepexeHuIo,
P PEKTUBHO IEHCTBOBATH B UPE3BHIYAWHBIX CUTYAIUSX.

1.6. KoJuyecTBO 4acoB Ha OCBOEHHE MPOTrPaAMMBbI:
- MaKcHMaJibHas yuyeOHas Harpy3ka oOydaromuxcs — 72 yaca,
- o0s3arenbHas ayAuTOpHas yueOHast Harpy3ka oOydaronuxcs — 72 Jaca.



2. CTPYKTYPA U COAEP)KAHUE OBPABOBATEJII)HOI‘/'IUI/I BOCIIUTATEJbHOM
AEATEJBHOCTH 110 PEAJIM3ALIIMU YYEBHOU JUCHHUITJINHBI

OVYIL.07 XUMUA

2.1.00beM TUCHUNIUHBI H BBl y4eOHOI padoThI

Buj yueOHoi padoThI Beero

yacoB  |Cemectp 2
AyIMTOpHBIE 3aHATHS (BCEro) 72 72
B ToMm unciie:
Jlexmmm (J1) 36 36
[IpakTrueckue 3ansatus (113) 36 36
Cemunapsl (C) - -
Jlaboparopusie pabots (JIP) -
CamocrosiTesbHasi padora cryaenToB (CPC) (Bcero) = =
Koncynbranuii - -
Dopma MPOMEKYTOYHOU aTTecTalluu nud.3ader | aud.3ayer
¢ depeHIMPOBAHHBINA 3a4eT
O01as TPyA0eMKOCTh 72 12




2.2 Tematnueckuii iad OVYI1.07 Xumus

HaumenoBanue tem

KonmuectBo yacos

No | [Hudp § 8 o 0
0 A %K T ~ s 2
mm M Ne s g =t 3 S
3aHATUA =28 2 B |2 «| 2
cig| = |EE| &E
=8| 5 &
Pasznes 1. OcHOBBI CTPOEHHS BeIIEeCTBA
1| J1 | CrpoeHue aTOMOB XUMHUYECKHX JIEMEHTOB U IPUPOIa XUMUUECKOU CBSI3U 2 2
Pelenue 3a1annii Ha UCNIOIB30BAHUE XUMUYECKONM CUMBOJIMKU U Ha3BaHUN COETMHEHUI 1O
HOMEHKJIAType MEKIYHAPOIHOTO COI03a TEOPETUUECKON U MPUKIIATHON XUMUH U TPUBUATBHBIX
2| 31 HA3BaHMI U COCTABICHUS XUMUUYECKUX (POPMYJT IBYXaTOMHBIX COSAMHEHHUM (OKCHAOB, CYIb(PUIOB, 2 2
TUAPUIOB U T.I1.) U IPYTUX HEOPTAHUUECKUX COCAMHEHUN OT/IEIbHBIX KJIACCOB.
CtpoeHne aTOMOB XUMHYECKUX 2IIEeMEHTOB. M30TOMbI. DNeKTpoHHAas KOH(UTypaIis aToma.
Knaccugukaiius XAuMHUECKUX JIEMEHTOB (S-, P-, 0-a1eMenThl). BajieHTHBIC 371eKTPOHBI. BajleHTHOCTS.
3 | JI2 | Ilepuoanyeckuii 3aKOH M IEPUOINIECKAsl CHCTeMa XUMHUeCKuX dtemeHToB J{.11.Menneneena. 2 2
Ileproauueckuii 3aKOH U IEPUOIAYECKAs CUCTEMA XUMHUECKUX d1eMeHTOB J[.M.Menneneesa. Pemenne
4| 132 MPaKTUKO-OPUEHTUPOBAHHBIX TEOPETUUECCKUX 3aJJaHUN HA XapaKTePU3AIUI0 XUMHUYECKUX IJIEMEHTOB 2 2
Pa3nea 2. XumMnueckue peakuuu
5 JI3 TuIbl XUMHYECKUX pEaKIHi 2 2
KonuyectBeHHbIE OTHOIIEHUS B XUMUU. OCHOBHBIE KOJIMUECTBEHHBIE 3aKOHBI B XUMUHU U PACUETHI 10
YpaBHEHUSAM XUMUYECKHUX peakiuii. MoJib Kak eTUHUIIA KOJIMYeCTBa BemecTBa. MossipHas Macca.
6| T33 | 3ak0mer COXPaHEHHUS MACChl U d)HEpPTruH. 3aK0H ABorajipo. MomnsipHbiit 00beM ra3oB. OTHOCUTENbHAS 2 2
HJ‘IOTHOCTL ra3oB. Pacqum 110 YPAaBHEHHSIM XUMHUYECKUX PEAKIIUH C UCIIOJIb30BAaHUEM MAaCChl, 00beMa
Teopml Z-)J'IeKTpOJ'II/ITI/I‘{eCKOI/I nuccoranuu. MoHbl. DNEeKTPONIHUTHI, HEANEKTPOIUTHL. Peakiimu noHHOTo
7 | JI4 | oomena. CocTaBieHue peakinii FOHHOTO OOMEHA ITyTEM COCTAaBJICHUS UX MOJHBIX U COKPAIICHHBIX 2 2
MOHHBIX ypaBHeHMI. KuCI0THO-OCHOBHBIE peaklvy. 3aaHusl HA COCTABJICHHE HOHHBIX PEaKIMil
HccnenoBanue TUIIOB (110 COCTaBY U KOJIMYECTBY UCXOIHBIX U 00Pa3yIOIUXCsI BEIIECTB) U MPU3HAKOB
8 | 134 | xumuueckux peakuuii. [IpoBenenue peakiuii HOHHOTO 0OMEHa, ONpeieTICHHE CPEIbl BOJHBIX PACTBOPOB. 2 2
3ajaHus Ha COCTABIICHUE UOHHBIX PEaKIHi




1135

CtpoeHue BeniecTBa 1 xXuMuueckue peakuuu. Jlenosas urpa «TailHbl XMMUM 1 OMOTIOTHIY.

Pa3nes 3. CtpoeHue M CBOHCTBA HEOPraHUYECKHX BelleCcTB

10

JI5

Knaccudukanus, HOMEHKIIATypa U CTPOSHUE HEOPTaHUYECKUX BEIECTB

11

I13 6

Pemenune npakTuyeckux 3alaHui MO KIACCU(PUKAIIMN, HOMEHKIIATYpe U XUMHYECKUM (hopMyiam
HEOPTraHWYECKHUX BEIIECTB Pa3IMYHBIX KJIACCOB (yrapHbIH ra3, yrieKUCIbIi ra3, aMMHaK, TaieHas
W3BECTh, HETAIIICHAS] M3BECTh, MUTHEBAS COJIA U IPYTUX): HA3BIBATh M COCTABJIATH (DOPMYIIBI XUMHYECKHX

12

JI6

Mertamibl. O6mue GU3nvYecKne U XUMHYECKUEe CBOMCTBAa MeTauioB. CriocoObl MOJIydeHHs. 3HAYCHUE

13

Jd7

Hemerannsl. O0mue ¢pusndeckue 1 XMMUUYECKHE CBOMCTBAa HeMeTaJUI0B. THUIIMYHbIE CBOMCTBA
HemetaiwioB [V— VII rpynm. Knaccudukanus 1 HOMEHKIIATypa COeMHEHUI HeMeTalutoB. KpyroBopoTsl

14

JI8

XUMHUYECKUE CBOICTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX BEIIECTB (OKCHIOB, TMIPOKCUAOB, KUCIIOT,
coJiell 1 Jip.). 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB NMPOCTHIX BELIECTB, BOJOPOIHBIX COETUHEHU,
BBICUIMX OKCHJOB U TUAPOKCHJIOB

215

1137

CocraBieHHe ypaBHEHUN XUMUYECKUX PEAKLUI C y4aCTUEM IIPOCTBIX U CJIOKHBIX HEOPTaHUYECKUX
BEILIECTB: METAJJIOB M HEMETAJUIOB; OKCH/I0OB METAJIJIOB, HEMETAJIIOB M aM(OTEPHBIX 3JIEMEHTOB;
HEOPraHMYEeCKUX KUCIOT, OCHOBAaHUN U aM(OTEpHBIX IMIPOKCUIOB; HEOPraHUUECKUX COJIEeH,
XapaKTEepU3YIOLUX UX CBOKCTBA.

Pelenue npakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUN HA CBOMCTBA, COCTAaB, IIOJIy4Y€HUE U
0e30MmacHOe UCII0Ib30BaHUE BAKHEHIIINX HEOPTAaHUYECKUX BELIECTB B OBITY U MPAKTUYECKOM

MATATYI ITAATII ITATIANAIAN

16

138

Pemenne skcnepuMeHTAIBHBIX 33124 10 XUMUYECKUM CBOKMCTBAM METAJJIOB U HEMETAJIOB, 11O
PaCIO3HABAHUIO U MOJIYYEHHUIO COCIMHEHUIM METAJIJIOB U HEMETAILIIOB.

Wnentuduxanus HEOpraHM4eCKMX BEUIECTB C MCIOJIb30BaHNEM UX (PU3HKO-XUMUYECKUX CBOICTB,
XapaKTEepHBIX Ka4eCTBEHHBIX peakiuil. KauecTBeHHbIE peakiuu Ha cynbdat-, KapOoHaT- U XJIOpU-
AQHUOHBI, Ha KATUOH aMMOHHS

Pasnen 4. CTpoeHne U CBOMCTBA OPraHUYeCcKMX BeleCTB

17

JI9

KJ'IaCCI/ICbI/IKaHI/Iﬂ, CTPOCHHMEC M HOMCHKJIATYpPA OPraHUu4YCCKUX BCIICCTB

18

139

HomeHnknaTypa opraHu4eckux coeIMHEeHUI OTAEIbHBIX KJIACCOB (HACHIIIICHHbIE, HEHACHIILICHHBIE U
apOMaTHYECKHE YTIIEBOIOPOIbI, CIIUPTHI, EHOIBI, AJIbJIETHIbI, KETOHBI, KAPOOHOBBIE KUCIOTHI U JIP.)
CocraBieHne NOJIHBIX U COKPALIEHHBIX CTPYKTYPHBIX ()OPMYJI OPTraHUYECKUX BELIECTB OTJEIBHBIX
KJIACCOB, MCTIOJIB3Ys MX HA3BaHUS 110 CHCTEMATHIECKON M TPUBHAIHHON HOMEHKIIATYpe (ITHIIEH,
alleTUJIeH, TAULIepHH, ¢peHo, 19 popmanbaeru, ykcycHas KUCIOTa, IIMIKH). PacueTs! npocreimei
(bopMyIibl OpraHu4ecKO MOJIEKYJIbI, HCXO0/A U3 AJIEMEHTHOT0 cocTaBa (B %)




19

J10

VYTriaeBogopoAbl ¢ IPOCTHIMU CBA3SIMU — aJIKaHbl M LIUKJIOAIKaHbl: OCOOCHHOCTH KiIacCU(UKALUU U
HOMEHKJIATyphl BHYTPH KJIACCa; TOMOJIOTHUECKUH psia U obmmas popmyrna; n3oMepusi; pu3nuecKue
CBOWCTBA; XUMUYECKUE CBOMCTBA; CIOCOOBI OJYYEHHUS.

20

J11

YTIIeBOAOPOIBI C OJTHOM KPATHOM CBSI3bIO — AJIKEHBI, aTIKUHBI: 0COOCHHOCTH KIIAaCCU(PUKALIUN U
HOMEHKJIATypbl BHYTPH KJIacca; TOMOJIOTUYECKUH psAl U o01mas hopmya; nu3oMepus; puandeckue
CBOICTBA; XUMHUYECKUE CBOWCTBA; CIOCOOBI IOTyUSHUSI.

21

J12

[TpupoaHbIe HCTOUHUKH YTIIEBOIOPOAOB U UX MepepadboTKa.

22

J13

Kucnopoaconepkamme opraHmuecKiue COSTUHEHNs: CITUPTHI ¥ (PEHOITBI: 0COOCHHOCTH KJIACCH(PHUKAINN 1
HOMEHKJIATypbl BHYTPH KJIacCa; TOMOJIOTUYECKUH psAl U o01mas hopmya; nu3oMepusi; Gu3ndeckue
CBOICTBa; XUMUYECKUE CBOMCTBA; CLIOCOOBI MoyueHus. [IpakTnueckoe npuMeHeHHe STUIIOBOTO CIHUPTA,
STUJICHIJIMKOJIS, TIHIIepuHa, heHona.

23

JT14

Kucnopoacoaepxaniye opraHu4eckue COeIMHEHUsI. AJIbJIETHIbl U KETOHBI: 0COOCHHOCTH
KJIacCU(UKALMU ¥ HOMEHKJIATYpbl BHYTPH KJlacca; FTOMOJIOTHUECKU psiji U oOmiast popmyna; H30Mepus;
(du3nUecKue CBONCTBA; XUMUYECKHE CBOMCTBA; ClIOCOORI nmoiyueHus. [Ipumenenne Gpopmanpaeruma,

24

1310

CBolicTBa OpraHMYECKUX COEAMHEHUN OTIENbHBIX KJIACCOB (TPUBUAJIbHASA U MEXTyHAPOIHAS
HOMEHKJIaTypa, XUMHUYECKHE CBOMCTBA, CIIOCOOBI MOIy4eHHs): Ipe/iesibHbIe (aIKaHbl U LUKIOAIKaHBbI),
HenpeeNbHbIe (aJIKEHBI, ATKUHBI U AJIKaIMEHbI) U apOMAaTUYECKUE YIIIEBOJOPO/Ibl, CIUPTHI U (PEHOBI,
KapOOHOBBIE KUCIIOTHI M 3(UPHI, AJIbJETUABI U KETOHbI, aMUHbI 1 aMHUHOKHUCIIOTHI, BHICOKOMOJIEKYJIIPHBIE
CcoeMHEHUs. 3aJaHMsI Ha COCTABJICHHE YPAaBHEHUN XMMHUECKUX PEaKIUN ¢ yJaCTHEM OpraHUYeCKUX

25

1311

CocraBieHue cxeM peakiui (B TOM Yuce Mo MPeAsIOKeHHBIM IIeTI0YKaM MpeBpalieHuit),
XapaKTEePU3YIOUIUX XUMHUYECKHE CBOMCTBA OPTaHUYECKUX COCTMHEHHM OTIEIBHBIX KJIACCOB, CIIOCOOBI UX
MOJIYYeHUS! U Ha3BaHUE OPTraHUYECKUX COCIMHEHUN 110 TPUBUAIBHOU UM MEXAYHAPOIHOM
CUCTEMAaTUYECKON HOMEHKJIaType.

Pelenne nmpakTUKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUM HA CBOMCTBA OPraHUYECKUX

26

13 12

[Tomy4yenue 3THIIEHAa U U3y4YEHUE €ro CBOMCTB. MOaenpoBaHne MOJIEKYJ U XUMAYECKHUX ITPEBPAILCHUI
Ha IIpUMEPE dTaHa, YTUJICHA, alleTUIICHA U JIP.

27

Jd15

Wnentuduxanus opraHndeckux BEIECTB, UX 3HaUEHHUE U IIPUMEHEHHUE B OBITOBOM U MPOU3BOICTBEHHOMN
JIeATEIbHOCTH YEJIOBEKa

28

I13 13

Wnentudukaims opraHn4eckux COeIMHEHUN OTIAeNbHBIX KIaccoB. PacTBopeHue u ocaxaeHne OeIKoB.
[{BeTHBIE peakiuu OEIKOB.

29

113 14

BbicOkOMOIIEKyIsIpHbIE COEAMHEHMS: MOHOMEp, MOJUMep, CTPYKTypHoe 3BeHo. Illomumepusarnus
ATHJIEHA KaK OCHOBHOE HAIIPaBJIEHHUE €r0 UCIOJIb30BaHUS.

Pa3nen 5. Kunernyeckue U TepMOAMHAMHYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUA XUMHYECKHX PeaKkiuii




30

JI16

CKOpOCTh peaKini, €€ 3aBUCUMOCTh OT pa3IMYHbIX (DAKTOPOB: MPUPOJIBI PEArHPYIOLINX BEIIECTB,
KOHILIEHTPALMU pearupyrolirx BEeLUIecTB, TEMIIEPaTyphl U IUIOLIAIU PEaKIIUOHHONW TOBEPXHOCTH.
TennoBble 3¢ (GeKTh XUMUYECKUX peakiuii. DK30- U SHAOTCPMHUUECKUE, PEAKIIHH.

OO6paTtuMocTh peakuuil. XUMHUYECKOE PAaBHOBECHE U €r0 CMEILEHHUE M0J1 ACHCTBUEM Pa3InYHbIX

(bakTOpOB (KOHIIEHTpAIHSI PEAreHTOB WJIH MPOYKTOB PEaKI|H, AaBJICHHE, TEMIIEpaTypa) JAJIs CO3JaHHs
OOTUMATLULIX VCINRUN TNOTEKAHUG XuMuueckuxX nnorteccor [Inuomnun [le [larenre

31

I13 15

Perienne npakTHKO-OpUEHTUPOBAHHBIX 33JaHUI Ha aHAIN3 (DAaKTOPOB, BIMSIOIIMX HA H3MEHEHHUE
CKOPOCTH XUMHUYECKON peaKIiu, B T.4. C TO3UIHMM SKOJIOTHUECKH 1[e1ecOo00pa3HOro MoBeJeHHs B ObITY U
TPYOBOH AEATEIBHOCTH B LIEISAX COXPAHEHUS CBOETO 3/10POBbS U OKPYXKAIOLIEH TPUPOIHOMN CPEIBL.
Pemienue npakTMKO-OpUEHTUPOBAHHBIX 3alaHUM Ha puMeHeHne npuHnuna Jle-Illarense mis
HAXOJKJICHUS HAIPABJICHUS] CMEIICHHUS! paBHOBECHSI XMMUYECKOH peakIuy U aHainu3 (pakTopos,

Pa3nea 6. PacTBopbl

32

Jd17

PacTBopenune kak Gu3nko-xuMudeckuit mporecc. PactBopbl. CriocoObI MPUTOTOBIICHUS PACTBOPOB.
PactBopuMocTs. MaccoBasi 107151 paCTBOPEHHOTO BelecTBa. CMbIC TOKa3aTelis MPeAebHO JOMYyCTUMON
KOHLEHTPALMU U €T0 UCII0JIb30BAHUE B OLIEHKE 3KOJIOIMYECKON 0€3011aCHOCTH.

[TpaBuiia HKOJIOTUYECKH 1€1€CO00Pa3HOTO MOBEACHUS B OBITY U TPYJOBON AESITENIFHOCTH B LIEISIX
COXPAHEHUS CBOETO 37J0POBbSl M OKPY>KAIOIIEH MPUPOHON CPEbl; OACHOCTh BO3JCHCTBUSA HA )KUBbIE
OPraHU3MBbl ONPEJECIEHHBIX BEILECTB.

Pemienne npakTHKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aJaHUI HA paCTBOPBI, UCIIOIB3YEMBbIE B OBITOBOM 1

33

I13 16

[TpuroroBneHne pacTBOPOB 33JaHHOM (MaccoBOM, %) KOHIIEHTpAIMH (C TPaKTUKO-OpPUEHTUPOBAHHBIMU
BOINPOCAMH) U OIPE/IeNIEHNE CPEIbl BOJHBIX PACTBOPOB.
Penrenue 3a1a4 Ha MPUTOTOBJIEHNE PACTBOPOB

IIpodeccnonaibHO-OPHEHTHPOBAHHOE COJIeP:KaHue (coepKaHue MPUKJIATHOT0 MOIYJIs1)

Pa3nes 7. Xumus B ObITY M IPOM3BOACTBCHHOM IeATEJIbHOCTH Y€JI0BEKA

34

JT18

Hogelimmue 1OCTHXEHUS XUMUYECKOW HAYKH U XUMHUYECKON TEeXHOJIOTHH. Poibh XumMuu B oOecriedyeHnun
AKOJIOTMYECKOM, YJHEPTeTUYECKON M MUIIEBON 0€30MacHOCTH, Pa3BUTHH MeIULUHEL. [IpaBuna moucka u
aHajgM3a XHUMHYECKOW WHQPOPMAIMK W3 Pa3IMYHBIX MCTOYHUKOB (Hay4Has W y4eOHO-HaydHas
JIATEpPATYpPa, CPEACTBA MAaCcCOBOM HHbOpMaIiHu, ceTh MHTEpHET)

35

I13 17

[TpaBuiia YKOIOTUYECKH 1IEJIeCO00Pa3HOTO MOBEACHUS B OBITY U TPYAOBOM JE€ATEILHOCTH B IENSIX
COXPAaHEHUS CBOETO 37J0POBbSl U OKPY-KAIOIIEH MPUPOTHON CPEIbl; OTACHOCTh BO3JICHCTBUA HA )KUBBIE
OpraHU3MbI ONIPEIENIEHHBIX BellecTB. CMBICI MTOKa3aTesl MPeeIbHO TONyCTUMONW KOHIIEHTPALUU U €T0
HCIIOJIb30BaHUE B OLIEHKE IKOJIOTMYECKON 0€3011aCHOCTH.




[Touck 1 aHaIU3 KEHCOB O IIPUMEHEHUH XMMHUYECKHX BEIIECTB M TEXHOJIOTHHI C y4eTOM Oy IyIei
POPECCHOHATBHOM JIESITEBHOCTH [0 TEMAM: BXKHEUIIIHE CTPOUTENILHBIE MATEPHAIIB,
36 I3 18 | KOHCTPYKLHOHHbBIE MaTepUalbl, KPACKH, CTEKIIO, KEPAMHKA, MATEPHAIIB JUIS SJIEKTPOHHKH, 2 2
HaHOMATEPHUAJIbl, TEKCTHJIBHBIC BOJIOKHA, HICTOYHUKH SHEPTHH, OPraHHYECKHE U MUHEPAIbHBIC
yIoOpeHus, JIEKapCTBEHHBIC BEIIECTBA, OBITOBAsK XUMHUsL. 3aiuTa: [IpecTaBieHuie pe3ybTaToB PelieHuUs!
KEWCOB B (popMe MUHHU-IOKJIA[a C IPE3EHTAIIUCH.
NTOI'O 72 36 36
Koapnl
(popmupyembIx
HaumeHoBaHue Conepxanue y4e6HOro MaTeprasa (0OCHOBHOE M MPO(ecCHOHATbHO-OPHEHTHPOBAHHOE), O6LeM T9CoR KOMIIETeH U,
pa3iesioB U TeM JaGopaTopHble M MPAKTHYECKUE 3aHITHS, MPUKJIATHON MOTYJIb 0CBAHBAEMbIX
3HAHUH 1
YMeHHu
1 2 3 4
Paszpnen 1. OcHOBBI CTPOEHHS BeleCTBA
Tema 1.1. OcHoBHOe coJep:kaHue 31- 33,
Crpoenne aToMoB | TeopeTudyeckoe o0y4enue Y1,Y4,V5,
XUMIICCKHAX CoBpeMeHHast MOJielTb CTpoeHH s aToMa. CHMBOJIMYECKHIA SI3bIK XUMUH. XUMHUYECKUI DIICMEHT. v,
SJICMCHTOB DnexTpoHHas KOH(uUrypamus aroma. Kiaccupuranusi XHMHYECKUX 3JIEMEHTOB (S-, P-, d-37IeMeHTHI). y7,Y9
pHupoIa BasieHTHBIC 3J€KTPOHbL. BaneHTHOCTh. DIeKTPOHHAS IPHPO/Ia XUMHUYECKON CBA3ML. 2 OK 1,0K 2,
XUMUYECKOH DJIEKTPOOTPHUIIATETHLHOCTD. BH/IBI XMMUUECKOM CBSI3U (KOBAJICHTHAS, HOHHASI, METAJTMYCCKas, OK7
CBA3N BOJIOPOJIHAs) ¥ CIIOCOOBI €€ 00pa30BaHusl
IIpakTHyeckne 3aHATHA
Penienue 3aanuii Ha UCMOIB30BAHME XUMHIECKOM CUMBOJIMKY W HA3BAHHI COETUHEHUH 110
HOMEHKJIATYpPE MEXIYHAPOIHOIO COK3a TEOPETHIECKOM M NPUKIIaIHON XUMUH ¥ TPHBUATBHBIX
Ha3BaHMUI JUTS COCTABJICHUS] XUMHUYECKUX (POPMYIT IABYXaTOMHBIX COEAUHEHHU (OKCUIOB, CYIb(QUIOB,
THJIPUIOB ¥ T.II.) U APYTUX HEOPTaHUYECKUX COEIAUHEHUM OTIEIBHBIX KJIACCOB. 2
[IpakTHyecKue 3a1aHus Ha YCTAHOBJIEHHE CBSI3H MEXIY CTPOCHHEM aTOMOB XMMHYECKHX HJIEMEHTOB H
HEPUONYECKAM U3MEHEHNEM CBOMCTB XMMHYECKHUX 3JIEMEHTOB M UX COEIMHEHHUI B COOTBETCTBHH C
nosiokeHneM [leproIuIecKoii CHCTEMBI.
Tema 1.2. OcHoBHOe coJep:kaHue 31- 33,




[Tepuoanueckuit

IIpakTnyeckue 3aHsATHS

3aKOH U Ta0iIuna
J.. MenneneeBa

[lepuoanueckas cucrema xumMuueckux 3neMeHToB J[.M. Menaeneea. ®U3nuecKuid CMbICI
ITepuoaunueckoro 3akoHa J[.1. MenneneeBa. 3akoHOMEPHOCTH U3MEHEHUS CBOMCTB XMMHUECKHUX
3JIEMEHTOB, 00Pa3yeMbIX UMH MPOCTHIX M CIIOKHBIX BEIIECTB B COOTBETCTBUU C TTOJIOKEHUEM
XUMHUYECKOro 3emenTa B [lepuonnueckoii cucreme. MUpPOBO33pEeHUYECKOE U HAYUYHOE 3HAYEHUE
[Tepuoanueckoro 3akona /.M. Menneneena. [Ipornossr .M. Menaeneea. OTKpbITHE HOBBIX
XUMHUYECKUX HIIEMEHTOB.

Pelienne npakTUKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3aJIaHUI HA XapaKTEepU3aLUI0 XUMUYECKUX
2JIeMEHTOB «MeTaITMYecKre / HEeMETANTMIECKHE CBOMCTBA, AJICKTPOOTPUIIATEIIEHOCTh XUMUIECKIX
3JIEMEHTOB B COOTBETCTBUHU C UX BJICKTPOHHBIM CTPOCHHUEM U TMOJIOKEHUEM B MEPUOIMUECKON CUCTEME
xumMuueckux asemenToB .M. MeHnieneeBa

V1-V7,¥9
OK 1,0K 2,
OK 7

Pazpen 2. Xumnuec

KHe peakIun

Tema 2.1. Tumsl

OcHoBHOE CoacpKaHue

XUMHNYCCKHX

Teopernueckoe o0yueHue

peakiuii

Knaccugukamus u THIIBI XUMHYECKUX PEAKIUN C yYaCTHEM HeopraHmdeckux BemecTB. CocTaBiieHUe
YpaBHEHM peaklnii COeAUMHEHMs, PA3I0KEHHsI, 3aMeIleH s, 0OOMeHa, B T.4. peaKI1ii TOpeHus,
OKHCJICHUA-BOCCTAHOBJICHHS.

YpaBHEHMS OKHCIEHUA-BOCCTaHOBIIEHU. CTeneHb okuciaeHus. OKUCIUTENb U BOCCTAHOBUTEID.
CocraBieHre U ypaBHUBAHUE OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIINII METOI0M 3JIEKTPOHHOTO
6ananca. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIUH B IPUPO/JIE, TPOU3BOJICTBEHHBIX IIpoIieccax U
JKU3HEAESITEIIBHOCTH OPraHU3MOB

IIpakTH4eckne 3aHATHA

KonuyectBeHHbIE OTHOIIEHUS B XUMUU. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XUMHUU U PACUETHI 110
YpaBHEHUSIM XUMUYECKUX peakuuii. MoJb Kak eIMHUIA KOJIMYeCcTBa BeulecTBa. MossipHast Macca.
3aKOHBI COXpaHEHUsI MacChl U SHEPTUU. 3aKOH ABOTaapo. MosipHbIil 00beM ra3oB. OTHOCUTENbHAS
MJIOTHOCTB Ta30B. PacyeTsl 10 ypaBHEHHMSIM XUMHUYECKUX PEaKIHil C HCTIOIb30BAaHIEM MacChl, 00beMa
(HOpMaIbHBIE YCIIOBHSI) Ta30B, KOJIMYECTBA BEIIECTBA

31- 33,
V1-V7,¥9
OK 1,0K 2,

OK 7

Tema 2.2.

OcHoBHOe coaep:xaHue

DIIEKTPOJIUTHYECKA

Teopernueckoe o0yueHue

sI IUCCOLIMALIAA U
HOHHBIA 0OMEH

Teopust PAEKTPOIUTUYECKON AUcconanun. MoHbl. DIEKTPOIUTHI, HEAIEKTPOJIUTHI. Peakiiuu HOHHOTO
obmeHna. CocTaBreHUe peakinii HOHHOTO 0OMEeHa MyTeM COCTaBJICHHSI UX TOJHBIX H COKPAIIEHHBIX
MOHHBIX ypaBHEHUN. KHCIOTHO-OCHOBHBIE PeakIMu. 3aJlaHUsl HA COCTABJICHUE NOHHBIX PEaKIMi

31- 33,
V1-Y7,V9
OK 1,0K 2,

OK 7




HpaKaneCRne 3aHATUSA

HccnenoBanue TUIIOB (110 COCTaBY U KOJMYECTBY MCXOIHBIX U 00Pa3yIOMINXCS BEIIECTB) M MPU3HAKOB
XUMUYECKHUX peakiuid. [IpoBeeHue peakiiuiit HOHHOTO0 0OMEHa, ONPECIICHHE CPEIbl BOTHBIX
pacTBOpPOB. 3alaHusl HA COCTABJIICHUE MOHHBIX PEAKIINi

KonTposabHas

CrtpoeHue BelecTBa U XMMUUYECKUE PEAKIIMU
padora 1
Paznea 3. CTpoeHne 1 CBOMCTBA HEOPIAaHMYECKHUX BeleCTB
Tema 3.1. OcHoBHOe coJep:kaHue 31- 33,
Knaccupukanus, | Teoperuueckoe oGyduenne Y1-Y7,V9
HOMCHKIATYPA M |TTnemvier HeopraHudeckoi xumun. Knaccugukarms HeopraHudeckux BemecTs. [IpOCTbIe U CIIOXKHBIC OKOII’(O;( %
CTpOCHHUE BeriecTBa. OCHOBHBIE KIJIACCHI CIIOKHBIX BEIIECTB (OKCHIbI, THAPOKCHbI, KUCIOTHI, COJIH). B3auMoCBA3b
HEOPraHMYECKUX |HEOPraHWYECKUX BELIECTB. ArperaTHble COCTOSIHUS BellecTBa. Kpucraminueckue u amopgHbie
BEIIECTB BellecTBa. TUIBI KPUCTAITMYECKUX PEIIETOK (aTOMHAsl, MOJICKYJIsIpHAsl, MOHHAS, METAJIJINYeCcKasi).

3aBUCUMOCTh (PM3UYECKUX CBOMCTB BEIIECTBA OT TUIA KPUCTAIUTMYECKON PEHIeTKU. 3aBUCHMOCTb

XUMUYECKON aKTUBHOCTH BEILIECTB OT BUJIa XUMUYECKOM CBSA3HM U THIA KPUCTAIIMYECKON PEILIETKH.

[TprunHBl MHOTOOOpa3usl BEIIECTB

IIpakTH4yeckne 3aHATHA

Homenknarypa HeopraHMueckux BEIIECTB: Ha3BaHHUE BEILECTBA UCXO/I U3 UX XUMUYECKOU (HOPMYIIbI

WJIN COCTaBJIEHUE XMMHUYECKON (POPMYIIBI UCXO/Isl U3 Ha3BaHUS BEILECTBA [0 MEXIYHApOIHON

(MIOITAK) miu TpuBHaIbHOM HOMEHKJIATYpE.

Pemenue npakTHuecKux 3aaHui Mo KIacCUpHUKAMU, HOMEHKIIAType U XUMUYECKUM (OopMyIaM

HEOPraHMYECKUX BEIIECTB PA3IMYHBIX KJIaccoB (YrapHbIi ras, yrieKuciblil ra3, aMMHuax, raieHast

U3BECTh, HETallleHasl U3BECTh, MUTHhEBAs COJA U APYTHX): Ha3bIBATh U COCTABIIATH (OPMYIIBI XUMHUYECKUX

BEIIECTB, OMPEENATh MPUHAJIEKHOCTD K KJIaccy.

HcTounnku xuMudeckoi nadopmaru (cpeacTB MaccoBoi HHPOpMaLuu, ceTb HTepHET U Apyrue).

[Torck nHpOpMaIK 110 Ha3BaHUSAM, HIEHTU(UKATOpaM, CTPYKTYPHBIM (hopMynam
Tema 3.2. ®uszuko-| OcHOBHOE coep:KaHHe 31- 33,
XUMUYCCKUE Teoperuueckoe o0yueHue Y1-V7,Y9
CBOICTBa M . OK 1,0K

etayuibl. OO1Me pU3nyecKue U XUMUYECKHe CBoMCTBa MeTauioB. CriocoOBI MosTydyeHus. 3HaueHHe 2 OK 7

HEOPraHWYeCKUX  |MeTauIOB U HEMETAIUIOB B IIPUPOAE U XKU3HEAEATEILHOCTH YEJI0BEKA U OpraHn3MoB. Kopposus ’
BELIECTB METAJIJIOB: BUJIbI KOPPO3HH, CIIOCOOBI 3alIUTHl METAJUIOB OT KOPPO3UHU




Hemeramner. O0mue ¢puznyeckne 1 XMMUYECKUE CBOWCTBA HEMETAIUIOB. THUITMYHEBIE CBOHCTBA

HeMerauioB [V— VII rpynmn. Kiraccudukanust 1 HOMEHKIIaTypa coelMHEHN HeMeTauioB. KpyroBopoTsl

OMOTEeHHBIX 3JIEMEHTOB B IPUPO/IE

XHMHYeCcKHe CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHNYCCKUX BCIICCTB (OKCI/I,I[OB, T'HAPOKCUI0B, KUCIIOT,

coJiell 1 Jip.). 3aKOHOMEPHOCTH B U3MEHEHUHU CBOICTB MPOCTHIX BELIECTB, BOJOPOIHBIX COEIUHEHUH,
BBICHIMX OKCHJIOB U THAPOKCHIOB

HpaKaneCRne 3aHATHSA

CocraBieHHe ypaBHEHUN XUMUYECKUX PEAKLUI C y4aCTUEM IIPOCTBIX U CIOKHBIX HEOPTaHUYECKUX
BEILIECTB: METAJJIOB M HEMETAJUIOB; OKCH/I0B METAJIJIOB, HEMETAJIOB M aM(OTEPHBIX 3JIEMEHTOB;
HEOPraHMYEeCKUX KHUCIOT, OCHOBAaHUN U aM(OTEpHBIX IMIPOKCUIOB; HEOPraHUUECKUX COJIEH,
XapaKTEepU3YIOLUX UX CBOKCTBA.

Penienne npakTUKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUI Ha CBOICTBA, COCTAaB, IIOJIyY€HUE U
0e30MacHOe UCTIO0Ib30BAHUE BAKHEHIIINX HEOPTAaHUYECKUX BELIECTB B OBITY M MPAKTUYECKOM
JESITEIIBHOCTH YEJIOBEKA

Tema 3.3. OcHOBHOe coiep:KaHue OK 01
Unenrndukanus IIpakTnyeckue 3aHATHSA OK 02
HCOPraHWYICCKUX  |PerieHre IKCIEPUMEHTAIbHBIX 33/1a4 10 XMMUYECKUM CBOMCTBAM METAJJIOB U HEMETAJLJIOB, 110 OK 04
BELIECTB Pacro3HABAHMIO U MTOJIYYEHUIO COEIMHEHUIN METAJUIOB U HEMETAJUIOB.

Nnentuduxanus HEOpraHn4ecKuX BEUIECTB C UCIOJb30BAHNEM UX (PU3HMKO-XUMUYECKUX CBOICTB,

XapaKTepHBIX KaueCTBEHHBIX peakuuii. KauecTBeHHbIE peakiiuy Ha cynb(ar-, KapOOoHAT- ¥ XJIOPUI-

AQHUOHBI, HA KATHOH aMMOHUS
KonTtpoubnas Croii
paGora 2 BOMCTBA HEOPraHUYECKHUX BELIECTB
Paznean 4. CTpoeHue U CBOIiCTBA OPraHMYECKUX BelleCTB
Tema 4.1. OcHoBHOe coJiep:kaHue 31- 33,
Knaccudukamus, | Teoperuueckoe ofydyeHnue Y1-¥V7,¥9
CTpOCHHE 1 [losiBneHne u pa3BUTHE OPraHUYECKONW XUMUU Kak Hayku. [Ipeamer oprannueckoir xumun. Mecto u OK 1,0K
HOMEHKJIATypa 3HAUEHUE OPraHNYECKON XMMHH B CUCTEME €CTECTBEHHBIX HaYK. 2,0K7
OpraHUYECKNX XHMHYECKOE CTPOEHUE KaK MOPSAIOK COETUHEHHS aTOMOB B MOJIEKYJIE COTJIACHO UX BAJIEHTHOCTH.
BEIIIECTB OcCHOBHBIE TIOJIOKEHUS TEOPUH XUMUYECKOIO CTPOEHUS OpraHnyeckux coennnennit A.M. byrneposa.

YriepoaHslid CKeJIeT OPraHudeCKOW MOJICKYJIBI. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XUMHUYECKOTO
cTpoeHust MoJiekyn. M3omepust 1 u30Mepsbl.
[Tonsitue o pyHKIIMOHANBHOM rpymiie. Pagukan. [TpuHIMnel Kinaccupukamuy OpraHnuecKux




COeIMHEHUN. MexXlyHapOoiHasi HOMEHKJIaTypa U IPUHILUAIIBI HOMEHKJIATYpbl OPraHU4ECKUX
coeauHenuil. [lonarue 06 a30TcoaepKaIIUX COEIUHEHUSX, OMOIOIrMYECKH aKTUBHBIX BEILIECTBAX
(yraeBogax, xupax, Oenkax u Ap.), BBICOKOMOJIEKYJISIPHBIX COSIMHEHUSX (MOHOMED, TOJIHMED,
CTPYKTYPHOE 3BEHO)

I[IpakTnyeckue 3aHATHS

Homenkiarypa opranndeckux COeIMHEHUN OTAENbHBIX KIacCOB (HACHIIICHHBIC, HEHACHIIICHHBIC U
apoMaTHYECKHE YTIIEBOIOPOAbI, CIIUPTHI, (DEHOJIBI, AJIbJIETH/Ibl, KETOHBI, KAPOOHOBBIE KUCIOTHI U Jp.)
CocraBiieHHE MOTHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (POPMYIT OPraHUUECKUX BEIIECTB OTIACIHHBIX
KJIACCOB, UCIOJB3YS MX HA3BaHMSI 10 CUCTEMAaTUYECKOW U TPUBHAIBLHOM HOMEHKIIAType (3TUJICH,
aleTHIICH, TIUIepUH, PeHOI, GopMalbIeTh, YKCyCHAs KHCIIOTa, TIUIWH). PacueTsl mpocreiimei
dbopMyIbl OpraHu4YecKOl MOJICKYJIbI, HCXO0JIA U3 AJIEMEHTHOT0 cocTana (B %)

Tema 4.2.
CsoiicTBa
OpraHUYECKUX
COCIMHEHHNH

OcHOBHOe coiep:KaHue

TeopeaneCKoe oﬁyqenne

DU3UKO-XMMUYECKHE CBOWCTBA OPraHUYECKHX COEAMHEHHUH OTENIbHBIX KJIACCOB (OCOOCHHOCTH
KJaccu(UKauy 1 HOMEHKJIATyphl BHYTPH KJIacca; TOMOJIOTHYECKUH psi 1 o01iast opmyria; H30Mepus;
¢du3nyeckre CBOMCTBA; XMMUUYECKHE CBOMCTBA; CIIOCOOBI MOTY4YEHUs):

— MpeiebHbIe YIIEBOAOPOAB! (AKaHbI U IUKIOAIKAHbI). 'opeHre MeTaHa Kak OJIUH U3 OCHOBHBIX
VCTOYHUKOB TEIJIa B IPOMBILIUIEHHOCTH U ObITY. CBOWCTBA MPUPOIHBIX YIIIE€BOJOPOIOB, HAXOKICHHUE B
IIPUPOJIE U IPUMEHEHHUE AJIKAHOB;

— Henpe/eNbHbIe (AIKEHbI, AIKMHBI U aJIKa/IME€Hbl) U ApOMAaTUYECKUE YIIIeBOJopoibl. ['openue
AlETHJIEHA KaK HCTOYHUK BBICOKOTEMIIEPATYPHOT'O IUIAMEHH U1l CBAPKU U PE3KH METAJUIOB

— KHCJIOPOJCOIEprKalie COeTUHEHNs (CIUPTHI U (EeHOJIbI, KAPOOHOBBIE KUCIOTHI U 3(PUPHI, AJIbIETHIbI
U KETOHBI, JKUPBI, yIi1eBoabl). [IpakTuueckoe npuMeHeHne STHIISHTIIMKOJIS, TIUIepuHa, (peHoza.
[Tpumenenue popmanbaeruaa, aueTalbIeruaa, yKCyCHOM KUCI0Thl. Mblila Kak COJIM BBICIIUX
KapOOHOBBIX KHCJIOT. MOIOIIKE CBOMCTBA MbLJIa

— a30TcojepkKallrie COeUHEHHS (aMUHBI U aMUHOKHUCIIOTHI, O€TKK). BricokoMomneKyspHbie
COEMHEHUS (CHHTETHYECKHE U OMOJIOrMYECKU-aKTUBHbIE). MOHOMEp, MOIUMED, CTPYKTYPHOE 3BEHO.
[TommMepu3anus 3TUIEHA KAK OCHOBHOE HAIIPABJICHUE €TI0 MCIOIb30BaHUS.

I'eneTryeckas CBA3b MEXy KJIACCAMHU OPraHUYECKUX COCIUHEHUN

IMpakTuyeckue 3aHsATHS

CBoiicTBa OpraHN4eCKUX COCTUHEHUN OTAETbHBIX KJIACCOB (TPUBHAIbHAS U MEXKITYHAPOTHAS
HOMEHKJIaTypa, XUMHUYECKUE CBOWCTBA, CIIOCOOBI MOIYYEeHHUs]): MTpeiebHble (aIKaHbl U LIUKJIOAJIKAHbI),
HenpeieabHbIe (AIKEHbI, AIKHHbI U QJIKaJUCHb]) U ApOMATHUECKUE YTIIeBOJOPOIbI, CIUPTHI U (DEHOIBI,

31- 33,
V1-V9
OK 1,0K 2,
OK 7




Kap6OHOBBIe KHCJIIOTHI U 3(1)I/IpBI, AJIbACTUABI U KETOHBI, aMMHbBI 1 aMHUHOKHCJIOTHI,
BBICOKOMOJICKYJIAPHBIC COCIUHCHU. 3a,I[aHI/I5[ Ha COCTaBJICHUEC ypaBHeHI/Iﬁ XUMHNYCCKUX peaKHI/Iﬁ C
Y4aCTUCM OPTraHUYCCKUX BCIICCTB HA OCHOBAHWHU UX COCTAaBa U CTPOCHUA

CocraBieHue cxeM peakiui (B TOM 4KcIIe M0 MPeAsIOKEHHBIM 1IeTI0YKaM MpeBpalleHuit),
XapaKTEPU3YIOIUX XUMHYECKHE CBOMCTBA OPraHMUECKUX COCTUHEHUH OTACIBHBIX KJIacCOB, CIOCOOBI
UX MOJIyYCHUS U HA3BaHUE OPTaHUYECKUX COCAMHEHUN N0 TPUBUAIBHON WIIM MEXTyHAPOIHOM
CUCTEMATUUYECKON HOMEHKJIATYpeE.

Pemenuie npakTUKO-OPUEHTUPOBAHHBIX TEOPETUUECKHUX 3aJJaHUI Ha CBOICTBA OpraHUYECKHX
COEJIMHEHUI OTAENbHBIX KJIACCOB

ITomy4yenue 3THIIEHAa U U3y4EHUE ero CBOMCTB. MOAECIMPOBAHNE MOJIEKYJI U XUMUYECKUX ITPEBPAICHUI
Ha IpUMeEpe dTaHa, STUICHA, alleTUJICHa U Jp.

Tema 4.3. OcHOBHOe coiep:KaHue 31- 33,
Vnentuduranus | TeopeTHueckoe obyueHme Y1-V9
OpraHMHuCCKuX Brooprannueckue coequnenus. [[puMenenne u 6MOIOrHYECcKas poib yriaeBoaos. OKucieHue OK 1,0K 2,
BCIICCTB, 1X YIJIEBOJIOB — UCTOYHMK DHEPIHH JKMBBIX OpraHu3MoB. O61acTH MPUMEHEHUS AMUHOKHCIIOT. OK'7
SHaqeHHe H [IpeBpanienus GeNIKOB MUK B OpraHu3Me. buonornueckue pynkuun 6enkos. Bruonornueckue
TIPUMCHCHHC B (GyHKIMY KUPOB. PoIb OpraHnyecKoll XMMHUHU B PENIEHNM MPOOJIEM MHILEBO 6€30MacHOCTH
GsiToBOH I .| Posb opranuueckoii XuMuM B peNIEHUHU IPOGJIEM SHEPTETHYECKON O€30MaCHOCTH, B Pa3BUTHH
TIPOU3BOACTBCHHON o yr1ipHbBI, CO3MAHMM HOBBIX MATEPHAIOB, HOBBIX HCTOYHHKOB SHEPIHH (aTbTEPHATHBHBIC HCTOYHHKHA
ACATCILHOCTH sHeprun). ONacHOCTh BO3/CHCTBHSA Ha )KMBBIE OPTaHU3MBbI OPTAHUYECKUX BELIECTB OTAENBHBIX
Hejoseka KJ1accoB (YTIIEBOIOPOIbI, CIUPTHI, (PEHOIbI, XIOPOPraHUIECKHE TIPOM3BOIHBIE, AlbIETHIBI U JIp.),

CMBICJI TTOKA3aTeNs IPEENbHO JIONyCTUMOi KOHIIEHTPAIUK

IpakTHYecKHe 3aHATUS

W enTuuKanus opraHuueckuX CoeMHeHHiH OTeIbHBIX KIIACCOB (Ha NpUMepeE ajlbJIeruI0B, KpaxMaa,

YKCYCHOM KHCIIOTBI, GEKOB U T.I1.) C UCTIONb30BAHUEM MX (DM3MKO-XUMHYECKUX CBOMCTB M

XapaKTepHBIX KaueCTBEHHBIX peakiuii. JleHaTyparus Genka mpy HarpeBaHuy. L{BeTHbIe peakuu

0enkoB. BO3HMKHOBEHHE aHAUTHIECKOTO CUTHAJIA C TOUKH 3PEHHS] XMMUYECKHUX TIPOIIECCOB MPHU

NPOTEKAaHUU KAa4eCTBEHHOM PeaKIiy, MO3BOJISIONIEH HAeHTH(UIPOBATH NPEUIOKEHHbIE OPraHUYECKHE

BEIECTBA
Kontpounas CTpyKTypa U CBOKWCTBA OPIraHUYECKUX BEIIECTB
pa6ora 3
Paspnean S. Kunernyeckue u TepMOAUHAMHYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUS XUMHYECKUX PeaKIui




CxopocTthb OcHoBHOe co/iep:KaHue 31- 33,
XUMUYECKUX Y1-V9
~ TeopeTuyeckoe o0yueHue OK 1.0K 2
pEaKIM. ’ ’
CKOpOCTb peakiMy, €€ 3aBUCUMOCTh OT Pa3IMUHbIX (DAKTOPOB: MPUPO/IBI PEArMPYIOIIUX BEIIECTB, OK 7
XuMiieckoe KOHLEHTPALlUU pearupyroliX BELIeCTB, TEMIIEPATyphl U IJIOUIAIN PEAKIIUOHHOMN TOBEPXHOCTH.
PaBHOBECHE Tennosie 3 PEKTH XUMHUECKUX pEaKIHil. DK30- U SHIOTEPMUUYECKHE, PEAKIIHIH.
OOpatumocThb peakuil. XUMUUYECKOE PaBHOBECUE U €r0 CMEILEHUE TI0]] AEUCTBUEM PA3IMUHBIX
(bakTOpOB (KOHLIEHTpALMsl PEareHTOB UM NPOJYKTOB peakiiy, AaBJICHUE, TEMIIEpaTypa) AJs CO3JaHUs
ONTUMAJIBHBIX YCIOBUN NPOTEKaHUs XUMHUYECKUX npoueccoB. [Ipunnun Jle Hlatenbe
IIpakTHYeckue 3aHATHSA 31- 33,
Pemienue npakTMKO-OpMEHTUPOBAHHBIX 33aHNUI Ha aHAJIU3 (aKTOPOB, BIUAIOLINX HA H3MEHEHHE Y1-Y9
CKOPOCTH XUMHUYECKOW PEAKIMH, B T.4. C TO3ULMH IKOJIOTMUECKHU LIEI1€CO00Pa3HOro MOBEACHUS B ObITY OK 1,0K 2,
U TPYZOBOM JEATEIBLHOCTH B LIEJIAX COXPAHEHUS CBOETO 3/10pPOBbS U OKPYKAIOLIEH IPUPOJHOM Cpeibl. OK 7
Pemenne npakTMKO-OpUEHTUPOBAHHBIX 3aJaHUI Ha npuMeHenue npuHiuna Jle-Illarense ms
HaXO0JKJICHUs HalpaBJIEHUS] CMEIIEHUS] paBHOBECUSI XUMUYECKOM peakiMy U aHainu3 (pakTopos,
BIIMSIIOLIMX HA CMEIIEHUE XUMUYECKOT0 paBHOBECHS
Pa3nea 6. PacrBopbl
Tema 6.1. OcHoBHOe coJep:kaHue 31- 33,
[Tonsitre o Teopernueckoe o0yueHue Y1-V9
pacTsopax PactBopenue kak ¢pu3nko-xumMuueckuii mporecc. PactBopbl. CriocoObl IPUTrOTOBIEHUS! PAaCTBOPOB. OK 1,0K 2,
PactBopumocTs. MaccoBas osist pacTBOpeHHOro BeniecTBa. CMbICH MTOKa3aTess IpeaesibHO OK7
JIOMTYCTUMON KOHIIEHTPALIMH U €r0 UCIOJIb30BAHNE B OL[EHKE 3KOJIOrMYeCKON O€30MacHOCTH.
[TpaBuiia 3KOJIOTUYECKH 1€1€CO00Pa3HOrO MOBEACHUS B OBITY U TPYJOBOM AESITEIBHOCTH B LIENSIX
COXPaHEHHUsI CBOETO 3JJ0POBbs M OKPYKAIOUIEH PUPOJHON CPEbl; ONIACHOCTh BO3ACHCTBHSI HA KUBBIC
OpraHU3Mbl ONPEIEICHHBIX BEUIECTB.
Pemennie npakTHKO-OPHUEHTHPOBAHHBIX PACUETHBIX 33JaHUI HA PaCcTBOPBI, HUCIIOJIb3yeMbIe€ B OBITOBOI U
IIPOU3BOJICTBEHHON JESTEILHOCTH YEJIOBEKA
Tema 6.2. OcHoBHOe coJiep:kaHue 31- 33,
Hccnenoanue IpakTHYecKne 3aHATHS Y1-V9
CBOWCTB PacTBOPOB [IpuroToBieHne pacTBOPOB 3a1aHHOM (MAcCOBOH, %) KOHIIEHTPAINH (C TIPAKTHKO-OPHEHTHPOBAHHBIMH OKOII’<O7K 2,

BOIIPOCAMM ) U OIPE/IETIEHUE CPEIbl BOAHBIX PACTBOPOB.
Pemenue 3a1ay Ha IPUTOTOBJICHHE PACTBOPOB

IIpodeccnoHabHO-OPUEHTUPOBAHHOE COJlePKAHNE (COMePKAHUE IPUKJIATHOTO MOTYJIA)




Paznen 7. Xumusi B ObITY M IPOM3BOJICTBEHHOM 1eSITEJIbHOCTH YeJIOBeKa
Xumus B ObITy U [OcHOBHOE cofiepKaHue
MIPON3BOJICTBEHHON
p A Teoperuueckoe o0yueHue
NEeATEILHOCTH — — —
- Hogelimme 10CTHKEHNUS] XUMUYECKOW HAYKH U XUMHUYECKON TEXHOJOTUH. Poib XuMuM B oOecrieueHur

HKOJIOTHYECKOM, IHEPTeTHUECKON U MUIIEBON 0€30MacHOCTH, pa3BUTHH MeAULIMHBL. [IpaBuiia moucka u
aHaJIM3a XUMUYECKOM HHPOpPMALUU U3 Pa3IMUHbIX HCTOYHUKOB (HayyHast U yueOHO-Hay4Hast
JUTEpaTypa, CpesICTBA MaccoBOM nHpopMaluu, cetb HTepHeT)

IIpakTHyeckue 3aHATHSA

[TpaBuiia HKOJIOTUYECKU 1€1eCO00Pa3HOTO MOBEACHUS B OBITY U TPYJOBOM ACSITENTFHOCTU B LENSIX
COXPAHEHHUS CBOETO 370POBbsS M OKPYKAIOILIEH MIPUPOIHON CPEbl; OACHOCTh BO3JCHCTBUSA HA )KUBbIE
OpraHU3MbI OIIPEIENIEHHBIX BellecTB. CMBICI TOKA3aTeNsl MPEAEIbHO TONYCTUMOW KOHIIEHTPALUU U €r0
MCII0JIb30BAaHUE B OLIEHKE IKOJIOIMUECKON 0€3011aCHOCTH.

[Touck u aHanM3 KeHCOB O MPUMEHEHUN XUMHUYECKUX BEIIECTB U TEXHOJIOTUHN C YIeTOM OyayIiei
Ipo(heCcCHOHATIBHON JESTENIbHOCTH 110 TEMaM: BayKHEHIIINE CTPOUTENIbHbIE MaTEPHUATIBL,
KOHCTPYKLMOHHBIE MAaTepUabl, KPaCKH, CTEKJI0, KEpaMUKa, MaTepUabl JJIs JJIEKTPOHUKH,
HaHOMaTepHaJibl, TEKCTUJIbHBIE BOJIOKHA, HCTOYHUKH 3HEPTUU, OPTaHNYECKUE U MUHEPAJIbHbIE
yo0peHus, IeKapCTBEHHBIE BEIIECTBA, OBITOBAs XUMHUSI.

3amura: [lpencraBienue pe3yabTaToB pelieHus: KecoB B popMe MUHH-JIOKJIA/Ia C pe3eHTaluei

31- 33,
Y1-V9
OK 1,0K 2,
OK 7

IIpome:xkyTouHasi aTTecTanus 1Mo JUCHUIINHE (324eT)

Bcero
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3. KAJJEHJIAPHBII T'PA®HUK BOCIIUTATEJIBHOMN PABOTHI 11O JUCIUILIVHE
Monyns 3. YueGHo-HccaenoBaTenbekast 1 Hay4HO-HCCIIeJ0BATENIbCKAs AeITEIbHOCTD

Hara, mecTo Hazpanmue dopma OtBercTBeHHBIM | JlocTmkeHMs

MIPOBEACHUS MEpONPUSITHS MIPOBEICHUS o0yJarmuxcs
MEpOTIPUATHS

Mapr, 2027 Heﬂ?Baﬂ urpa

[TonurexHnueckuii «Tafbt XHMHH o CdhopmupoBaHHOCTH

KoMeIK uHANa OHMOJIOT U NuauBuayaibHO P H MMaem OK 01, OK 02

MI'TY B noceinke “Tpyonat

S6noHOBCKOM

4.1 TpeGoBaHNsl K MATePHAIbHO-TEXHUYECKOMY 00ecIeYeHUIo
Peanuzanus nporpammel qucuuminHel OYI1.07 Xumus tpedyer Hannuus 1abopaTopuu o01en

XHUMHU.

4. YCJIOBUS PEAJIM3ALIMU ITPOT'PAMMBI JIMCHUTIJIMHBI

JlaGopaTtopust 00111eit XUMHH:
— TI0CaJOYHBIC MECTA MO KOJIMYECTBY 00YUaIOIINXCS;
— pabouee MECTO MpernoaaBaTes;
— yueOHas 1OCKa;
— mkad A XpaHEHUS TOKyMEHTOB U JINTEPATyphI;
—  y4eOHO-METOJUYECKHE TOCOOus;
— Tocyaa Uig XUMHUYECKHX J1abopaTopuil:
— kosiObl koHn4eckue 6e3 nummda KH-2-300-50;
— kon6b1 Mmepuble [IM 2a-25-2 ¢ npoOkoii;
— kon0b1 Mmepublie [IM 2a-50-2 ¢ npoOKoii;
— kon0b1 Mmepubie [IM 28-100-2 ¢ mpoOKoii;
— crakanbl xumuueckre 100 ecm?, 200 cm?, 500 cm?;
— IWIAHIPBI MEPHBIC CT. OCH 1-25-2;
— BOPOHKU CTEKJISIHHBIE;
—  MHUIETKH;
— 1pubop A JEMOHCTPAIIMU 3aKOHA COXPAHEHUS MACCHI;
— JIeMOHCTpAallMOHHBIE TUTAKATHI:
— «Tabauma MeHpeneeBay;
— «[IpaBuna TexHuKu 6€30MACHOCTH B KaOWHETaX XUMHM;

— «OO0mue cBeIeH s O TPYIINAx YrJIeBOJIOPOI0OBY.

4.2 UndopmaniuonHoe odecrnedeHne o0ydeHust
IlepeyeHb y4eOHBIX M3AHUI OCHOBHOM U JONOJHUTEIbHOM JUTEPaTYyphbl, UHTEpHET-

pecypcoB

OcCHOBHBbIC HCTOYHUKH:

1. Xwumms: 11 kmacc: 6a30BBI ypOBEHb :
Hpoznos, B. B. Jlyaun ; mox penakmueit B. B. Jlynuna. — 9-e u3n., crep.

2022. — 223 ¢. — URL: https://e.lanbook.com/book/334901
2. Tabpuensn, O. C. Xumus: 10-i xmacc: 6a30Bbiid ypoBeHb : yueOHuk / O. C. 'abpuensu, U. T'.
Octpoymos, C. A. CnagkoB. — 6-¢ u3a., ctep. — Mocksa : IIpocsemenue, 2024, — 128 ¢. — URL:

https://e.lanbook.com/book/408671

Mocksa :

yueOHuk / B. B. Epemun, H. E. Ky3pmenko, A. A.
[Ipocsemenue,
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https://e.lanbook.com/book/334901
https://e.lanbook.com/book/408671

3. Taopuensn, O. C. Xumus: 11-i xnacc: 6a3oBbiit ypoBeHb : yueOHuk / O. C. I'abpuensn, U. T
Octpoymos, C. A. CraakoB. — 6-¢ u3n., crep. — Mocksa : [IpocBemenne, 2024. — 127 c¢.— URL:
https://e.lanbook.com/book/408668

4. Xwumus : 11-i knace : yrinyonéuusiii yposenb : yuebnuk / B. B. Epemun, H. E. Ky3pmenko, A.
A. lpo3nos, B. B. Jlynun. — 10-e u3x., crep. — Mocksa : [IpocBemenue, 2023. — 478 ¢. — URL:
https://e.lanbook.com/book/360821

5. Xumus: 10-# xknacc: yrinyO6n€HHsiii ypoBeHs : yueoHuk / B. B. Epemun, H. E. Ky3smenko, B.
U. Tepenun [u np.] ; mox pemaknuer B. B. Jlynnna. — 10-e u3a., crep. — Mocksa : IIpocBemenue,
2023. — 446 c. — URL.: https://e.lanbook.com/book/334892

JonosHUTeILHAS JUTEpPaTYypa:

6. XKypun, A. A. Xumus: 10-11-e kimaccer : 6a30BbIi ypoBeHb : yueOHUK / A. A. Kypun. — 3-¢
u3n., crep. — Mocksa : IIpocsemienne, 2022. — 175 ¢.— URL.: https://e.lanbook.com/book/334589

7. Andunorenosa, U. B. Xumus. bazoBsiii ypoBeHb: 10—11 kiaccel : y4eOHMK ISl CPEIHETO
obmero obpazoBanus / M. B. Audunorenona, A. B. babkos, B. A. [lonikoB. — 2-¢ u31., UCIp. U JOI. —
Mockga : M3narensctBo FOpaiit, 2025. — 290 c.

— URL: https://urait.ru/bcode/568473

8. Koxkopesa, B. B., Xumus : yuebnoe nocooue / B. B. KokopeBa. — Mocksa: KnoPyc, 2023. —
371 c..— URL: https://book.ru/book/947249

1. Ta6puensn O.C.
Xumust u1st npoheccHii U CeUabHOCTEH COIMATbHO-3KOHOMUYECKOTO M TYMaHUTAPHOTO Mpoduien
: yaue6nuk / O.C. I'abpuensn, N.I'. OctpoymoB. - 7-¢ u3., cTep. - Mocksa : Axkanemus, 2013. - 256 c.
(51BJI. 20)

I'a6puensu O.C.
Xumust u1st poheccrii U CreUaIbHOCTEH COIMaIbHO-3KOHOMUYECKOTO M TYMaHUTAPHOTO Mpoduien
: yue6nuk / O.C. I'abpuensn, U.I'. Octpoymos. - 4-e u3a., ctep. - M. : Akagemus, 2012. - 208 c. (AOK
149)
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5. KOHTPOJIb U1 OIIEHKA PE3YJIbTATOB OCBOEHUS YUEBHOM

ANCIUITINHBI
PesynbTaThl 00ydeHus Kputepuu onenku Mertobt
OLICHKH

Ymenus OneHka «OTJIINYHO» DKkcnepTHas
V1 - BBUBIATH XapaKTepHblE MPU3HAKU U | BBICTABISETCS OLIEHKa
B3aMMOCBSI3b W3YYEHHBIX MOHATUH, MPUMEHATH | 00ydaromeMmycs, eciii OH JESITEIbHOCTH
COOTBETCTBYIOIIIE TOHATHS TPH ONHCAHUHU | TITyOOKO M MPOYHO YCBOMI o0yJaromuxcs
CTPOECHHUSI U  CBOMCTB HEOPraHWYECKMX U | IPOrPAMMHBIM MaTepuail IIPU BBIIIOJIHEHUH
OpPraHMYECKUX BEUIECTB M HUX MPEBpalleHUl; | Kypca, HCUEpIbIBAOLIE, U 3aIlUTe
BBISIBIIATh B3aMMOCBSI3b XMMHUYECKUX 3HAHUU C | MOCIIEIOBATEIbHO, YETKO U pe3yabTaTOB
NO-HATUSAMU M MPEACTABICHUSIMU  JIPYTUX | JIOTUYECKU CTPOWMHO €ro MIPAKTUYECKHUX
€CTECTBEHHOHAYYHBIX IIPEMETOB U3JIaraer, yMeeT TECHO 3aHSTUH,
VY2-ucnionb3oBaTh HAMMEHOBAaHUS XUMHYECKHUX | YBA3BIBATH TEOPUIO C BBITIIOJTHEHUH
COCMHEHUI MEKY HapOAHOTO COI03a | MPAKTUKOM, CBOOOIHO JOMaIIHUX
TEOPETHYECKOM W  NPUKIAJAHOM XHMHMM U | CIPABJIAETCS C 3aJa4yaMu U pabor,
TPUBHUAJIbHBIE HAa3BaHUA BAXXHEHIIMX BELIECTB | BOIIPOCAMM, HE 3aTPYAHAETCS | Ompoca,
(9THIIEH, aleTUJIEH, TJIALIEPUH, (denon, | c oTBETAMH MPHU pe3yabTaTOB
dopMmanbaerua, yKCycHas KHCIOTa, TIWIUH, | BUTOU3MEHEHHUH 3a/IaHuH, BHEAYJUTOPHOM
yrapHblil Ta3, YrIeKUCIbId Ta3, aMMHUaK, TalieHasl | MpaBUIbHO 0OOCHOBBIBAET CaMOCTOATENb-

W3BECTh, HEralleHas HM3BEeCThb, MUThEBas coja M
JIPYTHX), COCTaBJIATh (OPMYJIbl HEOPraHMYECKHX
u OpTraHUYECKUX BEIILIECTB, ypaBHEHUS
XUMHUYECKHX pEaKIHui, OOBSICHITh WX CMBICI;
MOATBEPKIAThH XapaKTEpHbIE XUMHUYECKHE
CBOMCTBa BEILIECTB COOTBETCTBYIOIIUMH
SKCHEpUMEHTaMH M 3alUCAMH  YpPaBHEHUH
XUMUYECKUX PeaKuid

V3- ycraHaBaMBaTh MPUHAICKHOCTh U3YUCHHBIX
HEOPTraHWYECKUX U OPraHUYEeCKUX BEIIECTB K
OTIpeJIeJICHHBIM KJIacCaM U TPYIIaM COSANHEHUH,
XapakTepu30BaTh MUX COCTaB U BaKHEUIIHE
CBOICTBA; ONPEIECTATh BUIbl XUMUYECKUX CBA3ECH
(xoBasleHTHaA,
BOJIOpPOJTHAS),
pELIeTOK

HOHHAasd, METALIIM4YCCKasd,
KPpUCTAJIIIMYCCKUX

KJ1accu(uIUpoBaTh

THUIIBI
BEILIECTB;
XAMHYECKHUE PEAKLINH;
V4 -
dbopmysamM U ypaBHEHHSIM XUMHUYECKUX PEAKITHH C

MIpPOBOAWUTE PACUCTBI 110 XWMHYCCKUM

HCIIOJIb30BaHUEM bu3IecKuX BEJIM-YHH,
XapaKTEePU3YIONIUX BEIMIECTBA C KOJWYECTBEHHON
CTOPOHBI: Macchl, 00beMa (HOpMaTbHBIE YCIOBUS)
rasos, HCII0JIb30BaTh
CHUCTEMHBIE XUMHUYECKHE 3HAHUS I TPUHATHUS

pCI_I_IeHI/Iﬁ B KOHKPCTHBIX XU3HCHHBIX CUTYyallUAX,

KOJIM4YCCTBA BCIICCTBA,

NPUHATHIC PEIICHUS, BJaIeeT
Pa3HOCTOPOHHUMH HAaBbIKAMH
U PUEMaMH BBITTOJHCHHUS
NPaKTUYECKUX 3a/1a4;
OLIEHKA «XOPOIIIO»
BBICTABJISICTCS
oOyuarolemycs, eciu OH
TBEPJI0 3HAET MaTepUal
Kypca, FpaMOTHO U TI0
CYIIECTBY M3JIaraeT ero, He
JOTyCKast CYIMIECTBEHHBIX
HETOYHOCTEW B OTBETE HA
BOTIPOC, IPABUIIBHO
NPUMEHSIET TEOPETUICCKHE
TIOJIOXKCHHUS TIPU
pEIICHUH TPAKTUYCCKUX
BOTIPOCOB M 33]1a4, BJIaJICET
HEOOXOAMMBIMU HaBBIKAMH U
MpHEMaMH WX BBITIOJTHEHUS;
OIICHKA
«YIOBJICTBOPUTEITHHOY
BBICTaBJISICTCS
oOyuaroremMycs, eciii OH
HUMEEeT 3HaHUS TOJIbKO
OCHOBHOT'O MaTepuaia, HO He

HOM pabOTHI
oOyJarommxcs,
KOHTPOJIbHBIX
paboT u Apyrux
BUJIOB TEKYIIETO
KOHTPOJIS | T.II.
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CBSI3aHHBIX C BEUIECTBAMU U UX IPUMEHEHHEM

V5 - miaHupoBaTh U BBINOJHATH XUMHYECKHI
9KCIIEPUMEHT  (NIpeB-palleHuss  OpPraHU4YEeCKHX
BELIECTB [IPY HarpeBaHUM, MOJIyYEHUE ITHIIEHA U
U3YYEHHUE €ro CBOMCTB, KaUECTBEHHBIE DPEAKIIUU
Ha albJErujbl, KpaxMal, YKCYCHYIO KHUCIOTY;
JeHaTypanus OelKOB NMpU HAarpeBaHUH, LBETHBIC
peakuu OENKOB; MPOBOAMTH PEAKLUUU HOHHOTO
oOMeHa, OompeleNsTh Cpely BOJHBIX PacTBOPOB,
KayeCTBEHHbIE peaklMH Ha cyibdaT-, KapOoHaT-
U XJIOPUJ-aHUOHBI, HA KAaTHOH aMMOHHSI; peuIaTh
JKCIEPUMEHTaJbHBIE  33Jaud 1O  TeMmaMm
"Meramibl" u "Hemeramibl") B COOTBETCTBUH C
IpaBWJIaMd  TEXHUKHM  O€30MacHOCTH  IpHU
oOpamieHn C BemlecTBaMH M Ja0OpaTOPHBIM
o0opy/soBaHUEM;  MPEACTABIATH  PE3YJIbTAThI
XUMHYECKOTO JKCIEepUMEHTa B (opMe 3arucu
YpaBHEHUN  COOTBETCTBYIOIIMX  peakuuid u
dbopMynupoBaTh BBIBOJBI Ha OCHOBE O3THX
pe3yNbTaToB;

V6 - ananu3upoBaTh XMMHUYECKYI0 HH(POPMAIUIO,
[OJIyYa€MYyI0 M3 pa3HbIX HCTOYHUKOB (CpEeACTB
MaccoBoi uHGpopMmanuu, cerb HHTepHeT
Jpyrue);

Y7 - 0OpoBOIUTH pacyeThl MO XUMHUYECKUM
dopMynaM U ypaBHEHUSIM XUMHUECKUX PEeaKLuil ¢
MCIIOJIb30BaHUEM ¢buznyeckux BEJIU-YNH,
XapaKTEpU3YIOIIMX BEIIECTBA C KOJIMYECTBEHHOU
CTOPOHBI: Macchl, 00beMa (HOpMalbHbIE YCIOBUS)
ra3oB, KOJMYECTBAa BEIIECTBA; HCIOJIb30BaTh
CUCTEMHbIE XMUMHYECKHE 3HAHUS A NPUHATHS
pelieHni B KOHKPETHBIX )KM3HEHHBIX CUTYaIHsX,
CBSI3aHHBIX C BEUIECTBAMM U UX IPUMEHEHHEM,;

Y 8 - muaHupoBaTh M BBINOJHATH XUMHUYECKUN
9KCHEPUMEHT  (Tpe-BpallleHus]  OpraHMYEeCKHX
BELIECTB [IPY HarpeBaHUM, MOJIyYEHHUE ITHIIEHA U
U3YYEHUE €ro CBOMCTB, KayeCTBEHHBIE DPEAKIINH
Ha albJEru/bl, KpaxMal, YKCYCHYIO KHUCIOTY;
JeHaTypauusi OelKOB MpU HarpeBaHUU, IBETHHIE
peakuuu OeNKOB; MPOBOAUTH PEAKLIUHU HOHHOTO
oOMeHa, ompeleNsTh Cpely BOJHBIX PacTBOPOB,
Ka4yeCTBEHHBIE peaKkIUu Ha cyib(aT-, KapOoHaT-
U XJIOPUJ-aHUOHBI, Ha KaTHOH aMMOHMSI; pelaTh
JKCIIEPUMEHTAIBHBIE  33aJa4d 1[0  TeMam
"Metamnbl" u "Hemeramnel") B COOTBETCTBUU C

YCBOWJI €r0 JIeTaJIeH,
JOTTyCKaeT HETOYHOCTH,
HEJI0OCTaTOYHO NMPABUIIbHBIE
(hOopMyIIUPOBKH, HAPYIIICHUS
JIOTHYECKOM
IOCJICAOBATEIILHOCTH B
W3JI0KEHUU TTPOTPaMMHOT0
MaTepHaiia, UCIIBIThIBACT
3aTpyAHCHUS TIPU
BBITIOJITHCHUH TTPAKTHYECKUX
3a]a4;

OIICHKA
«HEYJOBJIETBOPUTEIHHO
BBICTABIISICTCS
oOyyJaromiemMycsi, KOTOpPbIi HE
3HACT 3HAYUTCIHLHOMN
YacTH IPOrPaAMMHOTO
MaTepuana, JoMycKaeT
CYIIECTBEHHBIE OLIMOKH,
HEYBEpPEHHO, C OOIBIIUMU
3aTPYAHCHUSIMHU PEIIACT
MPaKTUYECKHE 3aa4d WU HE
CIIPaBJISIETCS] C HUMU
CaMOCTOSITEIIHHO.
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npaBUIaMu 0e30MacHOCTH
oOparieHun ¢ BemecTBaMHu W J1aOOpaTOPHBIM

o0opynoBaHUEM;  MPEICTABIATH

TCXHUKHU npu

PE3yNbTaThI
XUMHYECKOTO DKCIEPHUMEHTa B (opMe 3arucu

YPaBHEHUH  COOTBETCTBYIOIMX  peakuuii u
¢opMynupoBaTh BBIBOJBI Ha OCHOBE JTHX
pe3yJIbTaToB

Y9 - cobmojgath npaBuWiIa  3KOJOTHMUYECKH

11eJ1ecO00pa3HOro MOBEIEHUS B ObITY U TPYJOBOMH
JEATCIIBHOCT B LEJIAX COXPAaHEHUS CBOETO
3I0pPOBbS M OKPYXKAIOLIEH NPUPOJHOW CpEnbl;
YUYUTBIBATH OIIACHOCTH BO3I[CﬁCTBI/I$I Ha >XUBBIC
OpraHu3Mbl OHNPCACICHHBIX BCHICCTB, IMOHUMaAsd
CMBICJI IIOKa3aTeslsl MpeAesIbHOW JOIyCTUMOM
KOHILICHTPpAaI1u.

31- ocHoBomoJIararouue MOHATHS (XUMUYECKUN
3JIEMEHT, aTOM, JICKTPOHHAas 000JI0YKa aToMa, S-,
p-, d-3/eKTpoHHBIE OpPOWMTAIM aTOMOB, HOH,
MOJICKYJIa, BaJICHTHOCTb,
AICKTPOOTPHUIIATEIILHOCTh, CTCIEHb OKHUCJICHUSI,
XUMUYECKass CBs3b, MOJIb, MOJISIPHAs Macca,
MOJISIDHBIH ~ 00BEM,  YIJIEPOAHBINM  CKEJIET,
(GyHKIHMOHATIBHAS TPYyNIa, paguKall, HU30MEpHs,
W30MEPBI, TOMOJIOTUYECKHU psi, TOMOJIOTH,
YTJIEBOJOPOABI, KHUCIOPOA- M a30TCOACPIKAIINe
COCIMHEHMS, OMOJIOTMYECKH aKTHBHBIC BEIIECTBA
(YrJIeBObI, JKHUPBI, O€IKH), MOHOMEp, MOJUMED,
CTPYKTYpHOE  3BEHO,  BBICOKOMOJEKYJISIPHBIC
COCTMHCHMS, KPUCTAJUTMYECKass PEIIeTKa, THITbI
XUMHUYECKUX PEAKIUN (OKUCIUTEIbHO-BOCCTaHO-
BUTEJIbHBIE, 9K30- M YHJAOTEPMHUYECKUE, PEaKIUU
MOHHOTO  OOMEHa), pPAacTBOp, 3JIEKTPOJIUTHI,
HEAJICKTPOJIUTHI, JJICKTPOJIUTHYCCKAS JIHCCOIIH-
alys, OKHUCIHUTENb, BOCCTAHOBUTEIh, CKOPOCTh
XUMUYECKON PEaKIUU, XHMHUYECKOE PAaBHOBECHE),
TEOPHUH W  3aKOHBI  (TEOpPUS  XUMHUYECKOTO
CTPOGHMsSI ~ opraHmueckux  BemectB  A.M.
byrtneposa, Teopust AIEKTPO-TUTUYECKOMN
JUCCOIUAIKi, TNepuo-auueckuii  3akoH J[.U.
MengeneeBa, 3aKOH  COXpaHEHHUS  MAacchl),
3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3BIK XHUMHH,
(dakToIOTUYECKHEe  CBEJIEHHUSA O  CBOMCTBAx,
COCTaBe, MOJy4eHU N u 0e30macHOM
WCIIOJIb30BAHUN BKHEWIINX HEOPTaHWYECKUX U
OpPTaHMYECKUX BEIIECTB B OBITY M MPaKTHUECKOM
JIeITEIIbHOCTH YEIOBEKa;

32- OCHOBBI  XMMHYECKOM  COCTaBIISIOIIEH
€CTECTBCHHOHAYYHOW KapTUHBI MHpa, pPOJIHU
XUMUM B TIO3HAHWUU SIBICHUN TPHUPOJBI, B

O1eHKA «OTIUYHOY
BBICTABJIIETCS
oOyyaroriemycsi, €ciii OH
rI1yOOKO ¥ MPOYHO YCBOMII
IIPOrpaMMHBIN MaTepHall
Kypca, HCUepIbIBalolIIE,
IIOCJIEIOBATENIFHO, YSTKO U
JIOTUYECKH CTPOMHO €ro
U3JIaraeT, yMeeT TECHO
YBSI3BIBATH TEOPHIO C
MPaKTUKOM, CBOOOTHO
CIpaBJIsieTCs C 3aJja4yaMu U
BOIIPOCAMH, HE 3aTPYIHSIETCS
C OTBETaMH NpHU
BHION3MCHCHNH 3aIaHUH,
MPAaBUILHO OOOCHOBBIBAET
MIPUHATHIE PEIICHUS, BIIAJIEET
Pa3HOCTOPOHHUMHM HAaBBIKAMU
Y TIpUEMaMU BBITIOJTHEHHS
PaKTUYECKHX 33]1ay;

OIICHKA «XOPOIIIOY
BBICTABIISICTCS
oOydaroriemycsi, €ciii OH
TBEPJI0 3HAET MaTepHall
Kypca, TpaMOTHO U TI0
CYILIECTBY M3JIaraeT ero, He
JIOTTyCKasi CYIIeCTBEHHBIX
HETOYHOCTEH B OTBETE Ha
BOIIPOC, MMPABUIILHO
MIPUMEHSET TEOPETHUECKUE
TTOJIOKEHUS TIPH
peUIeHUN MPaKTUYECKUX
BOIIPOCOB U 33/1a4, BJIa/ICET
HEOOXOAUMBIMU HaBBIKAMH U

DKkcnepTHas
OLIEHKA
JEeSITEIbHOCTH
00 yJaromuXcst
IIPY BBITIOJTHEHUY]
U 3alUTe
pe3yNnbTaToB
MPAKTUYECKUX
3aHATHH,
BBITIOJTHEHUH
JOMaITHUX
pabor,

orpoca,
pe3yJIbTaToB
BHEAYJUTOPHOHN
CaMOCTOSITENb-
HOM paboTHI
oOyuJarommxcs,
KOHTPOJIbHBIX
paboT u Ipyrux
BUJIOB TEKYIIETO
KOHTPOJIS
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(GOpPMHPOBAaHMHM  MBIIUICHUS W KYJIbTYPhI
JUYHOCTH, €€ (PYHKIIMOHAIIBHOW TPaMOTHOCTH,
HEOOXOAMMOM JUISl PEIICHUS MPAKTHYCCKUX 3a/1a4
M DKOJOIMYECKd OOOCHOBAHHOI'O OTHOIIEHHUS K
CBOEMY 37I0pPOBBIO U MIPUPOTHOMN Cpeie;

33 - OCHOBHBIE METOJBl HAYYHOTO ITO3HAHUS
BEIIECTB U XMMHUUYCCKUX SIBJICHUU (HAOIIOJCHUE,
HU3MEpPEHHE, SKCTICPUMEHT, MOJICIIUPOBAHNUE).

MIPUEMaMH UX BBITIOJTHCHUS;
OIlEHKAa
«YJIOBJICTBOPUTEILHOY
BBICTABJISIETCS
oOyuJaromemycs, eciii OH
HMEET 3HAHUS TOJIHKO
OCHOBHOT'O MaTepuaia, HO He
YCBOMJI €T0 JICTaJICH,
J0IycKaeT
HETOYHOCTH, HEIOCTATOYHO
MpaBUIbHBIE POPMYITUPOBKH,
HaApPYIICHUS JJOTUYECKON
[TOCJIEIOBATEILHOCTH B
U3JI0)KEHUH
MIPOrpaMMHOT0 MaTepuaa,
UCIIBITBIBACT 3aTPYAHCHUS
IPY BBITOJHCHUN
IPAKTHYECKHX 3aj1aY;
OIlCHKA
«HEYJIOBIICTBOPUTEIHHO)
BEICTABJISETCS
o0yyJaroiemMycsi, KOTOpbIi HE
3HACT 3HAYUTEILHON YacTu
IPOrpPaMMHOI0 MaTepHaa,
JIOMYCKAET CYIIECTBCHHBIC
OIIMOKH, HEYBEPEHHO, C
OOJIBIINMU
3aTPYAHCHUSIMH PEIacT
MPAKTHYCCKHE 33Ul WITH HE
CTIPABJISIETCS] C HUMU
CaMOCTOSTEILHO.
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6. ATAIITALIAA PABOYEH ITPOT'PAMMBI TPV OBYYEHUH UHBAJIUJIOB U JIUII C
OI'PAHUYEHHBIMHA BO3MOKHOCTSAMM 310POBbAA

Ananrtanus pabodeir mporpamMmbl guctuiinHbl OVYIL.07 Xumus npoBOAMTCS TPH peaTd3ariiu
a/IalITUBHON 00pa30BaTeNbHOM MPOrpaMMbl — MPOTPaMMbI ITOATOTOBKH CIIEIMATHUCTOB CPEIHEr0 3BEHA T10
cnenuaabHocTH 43.02.15 IToBapckoe W KOHAMTEPCKOE JIEJIO B IENISIX OOECIeUEHUs MpaBa WHBAIUIOB U
JUI] C OTPaHMYEHHBIMH BO3MOXKHOCTSMHU 370POBbsi Ha MOJydyeHUE MPO(ecCHOHATHLHOr0 00pa3oBaHMs,
CO3/1aHUS HEOOXOAMMBIX JIJISl TIOTYYCHUS CPETHET0 MPodhecCHOHATLHOTO 00pa30oBaHus YCIOBHU, a TAaKKe
o0ecrniedeHus JOCTUKCHHS 00YJIArOIIUMUCS WHBATUIAMHU U JIMIIAMU C OTPAaHUYCHHBIMH BO3MOXXHOCTSMU
3JI0POBBS PE3yIBTATOB (DOPMHUPOBAHUS MPAKTUYECKOTO OMBITA.

Obopydosanue nabopamopuu o0dwel xXumuu 01 00YYAIOWUXCA C  PASTUYHBIMU  BUOAMU
02paHudenust 300pP0o8bs

OcHamenue Js1abopaTopuu o0IIed XMMHHM JOJDKHO OTBEeYaTh OCOOBIM  00pa3oBaTeIbHBIM
MOTPEOHOCTSAM O0YYaroIMXCsSd HMHBAJIWIOB W JIUI[ C OrPAaHUYCHHBIMH BO3MOXHOCTSMHU 3I0POBbSL.
Jlaboparopust nomkHA OBITH OCHAIIEHa OOOpPYAOBaHMEM M YUYEOHBIMH MECTaMU C TEXHHYECKHUMHU
cpeacTBaMu O0y4YeHHs sl O0yUYaIOUIUXCs ¢ Pa3IMYHBIMUA BUJJAMU OTPAaHUYEHU 3J0POBbSL.

JlabopaTopusi, B KOTOpPOW 0OydYaroTCs JHIla C HApYIICHHUEM CllyXa JO0JDKHA OBITh 00OpymoBaHa
pPaaroOKIACCOM, KOMIBIOTEPHON TEXHUKOM, ayAMOTEXHUKOW, BUJICOTEXHUKOM, AJIEKTPOHHOM JIOCKOM,
MYJIbTUMEANIMHON CHCTEMOM.

Jis cnaGoBHIAIIMX OOyYaroNIMXcs B JA0OPATOPHH MPEIyCMATPUBAIOTCSA MPOCMOTP YIAJICHHBIX
OOBEKTOB MPH MOMOIIN BUCOYBEIHUUTENEH Al YAAIEHHOTO MPOCMOTpA, UCIIONIb30BaHue bpaiineBckoi
KOMITBIOTEPHOW TEXHUKH, JJIEKTPOHHBIX JYI, MPOrpaMM HEBH3YalbHOTO JOCTyNa K HH(OpMAIHH,
TEXHUYECKHUX CPEJCTB MpueMa-nepeaaun yueoHon nHhpopMaluu B JOCTYIHBIX (hopMax.

Jiia oOyJaromuxcsi ¢ HapylIeHHEeM OMOPHO-ABUTATENBLHOrO ammapaTa JlabopaTopus AOKHA OBbITh
o0opyoBaHa MepeABMKHON PEryTUPYyeMON MapTOH.

BrimeykazanHoe OCHAIEHWE YCTAaHABIMBACTCS B JIAOOPATOPUHU TPU HATUYHH OOYYAIOIIMXCS TIO
aJanTUPOBAHHOW 00pa30BaATEIILHONM MPOTPAMME C YYETOM HMMEIOIIETOCs TUIA HAPYIICHUM 370POBBS Y
oOydarorierocs.

Hnghopmayuonnoe u memoouuecrkoe obecneueHue 00yuanOuuxcs

JocTyn kK MHPOPMALMOHHBIM M OubinorpadguyeckuM pecypcaM JIOJKEeH OBITh MPEJCTaBIEH B
¢dbopMax, aJanTHPOBAHHBIX K OrPAaHUYEHHUSIM 370pPOBbsl OOYYAIOIIMXCS MHBAIMAOB U JMI C
OrpaHUYEHHBIMU BO3MO>KHOCTSIMH 370POBbSI:

JUnist a1 ¢ HapyIeHUsIMU 3peHust (He MeHee OJTHOTO BUIA):

- B [Ie4aTHOM (hopMe YBETUUEHHBIM IIPUPTOM;

- B (hOpMe 3IEKTPOHHOTO JOKYMEHTA;

- B (hopme aynuodaiina;

- B IeYaTHOM (opme Ha si3bike bpaiins.

[l AL ¢ HapyIeHusAMHU CilyXa:

- B IIeYaTHOH popme;

- B (hopme 31eKTPOHHOTO TOKYMEHTA.

Jnist a1 ¢ HapyIeHUsIMHM OTIOPHO-/IBUTATENIBHOTO anmapara (He MeHee OJJHOTO BUA):

- B me4atHou Gopwme;

- B (hOpMe IIEKTPOHHOTO JJOKYMEHTA;

- B (popme ayauodaiina.

Jig mn ¢ HEpBHO-TICUXWYECKMMHU HapyIIEHUSAMH (pacCTpOMCTBO ayTHYECKOrO CIIEKTpa,
HapylIeHHEe ICUXUUYECKOT0 pa3BUTHs) (HE MEHEE OJTHOTO BU/IA):

- ACII0JIB30BAHUE TEKCTA C UIUTFOCTPALIUSAMU;

- MyJIbTUMEIUIHbIE MaTepUalbl.
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Bo BpeMsi caMOCTOSITENBHON MOATOTOBKUA OOYYarOIIMeCs WHBATUBI U JIUIA C OTPAaHMYECHHBIMU
BO3MOYKHOCTSIMU 3/J0OPOBbSI TIOJKHBI OBITH 00€CTIeYeHbI TOCTYIOM K ceTd HTepHeT.

Dopmbvl U MEMOObI KOHMPOS U OYEHKU Pe3YTbmamos 00yueHus

[Tpumensiemble Tipu peanuzanuu padodeit mporpamMmbl quciuInabl OVYIL.07 Xumus dopmsl u
METO/TbI KOHTPOJISI IPOBOJIATCS C YIETOM OTPAHMUYCHUS 3OPOBBSI 00yJAOIITUXCS.

[{enbio TEKyIIEro KOHTPOJIS ABIISETCS CBOEBPEMEHHOE BBISIBJICHHE 3aTPYAHEHHH M OTCTaBaHUS
00yJaroIerocsi ¢ OrpaHUYCHHBIMH BO3MOXHOCTSIMU 3JI0POBBSI I BHECEHHE KOPPEKTHUBOB B Y4YEOHYIO
NeSITeNIbHOCTbD.

dopMa MPOMEKYTOYHOM aTTeCTallMM  yCTAHABJIMBAETCS C YYETOM HHJMBHAYAJIbHBIX
ncuxo(u3nueckux ocoO0eHHOCTeH 00ydaroIMXCsi UHBAUAOB U JIULl C OTPAaHUYEHHBIMU BO3MOXKHOCTSMU
310pOBbs (YCTHO, MUCEMEHHO Ha Oymare, MUChbMEHHO Ha KOMITbIOTEpPE, B (hOpME TECTUPOBAHHUS U T.I1.).

[Ipu mpoBeneHHWH MPOMEXKYTOUHOM aTTeCTalMu OOy4arouleMycs MpeloCTaBIIIeTCS BpeMs Ha
MOJTOTOBKY K OTBETY, yBEIIMYCHHOE He Oojiee yeM B TPU pasa, YCTAHOBICHHOTO JJisi MOATOTOBKH K
OTBETY 00yYaroUIMMCsl, He UMEIOIINM OIPAaHUYCHUN B COCTOSTHUU 3710POBbSI.
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7. JUCT BHECEHHBIX U3MEHEHUI

JlonosiHeHMsI M U3MeHEeHHsI B padoueil mporpamMmme

Ha / yueOHbIii roa

B pa6ouyto nmporpammy OVYIL.07 Xummust
no crienuanbHocTu 43.02.15 TloBapckoe U KOHAUTEPCKOE JIETI0

BHOCATCA CIEAYOINNUE JOIMOJIHCHUS U U3MCHCHMS:

JlonoaHeH!s 1 N”3MEHEHUS BHEC P.H. ITanem
(TromucH)

Pabouas nporpammMa nepecMoTpeHa U 0JJ00peHa Ha 3acelaHuy NMPeIMETHOH (LIMKIOBOI) KOMHCCUU
OOIIIECTBEHHOTO MUTAaHHSI U TOBAPOBEICHUS

« » 20 T.

[Ipencenarens npeaMeTHON

(IMKIIOBOIT) KOMHCCUU P.H. ITanem
(moamuce)




