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1. MACIHOPT PABOYEM [TIPOT'PAMMBI YYEBHOM JUCHHAIIJINHBI
«XHUMMUSA»

1.1. MecTo IUCHUIUIMHBI B CTPYKTYpe OCHOBHOI TmpodeccuoHaATbHOI

00pa3oBaTe/IbHOI MPOrPAMMBI

Ob61eoOpa3oBareabHast JUCHUILTHHA « XUMUS U3ydaeTcsl Ha 0a30BOM ypOBHE B
o01eo0pa3oBaTeIbHOM I[HMKJIE€ Y4eOHOro IUlaHAa OCHOBHOM MpodecCHOHATBHOM
oOpazoBatenbHONM TIporpammbl  1yist  cnermaiabHocTH  08.02.14  «Okcmmyaranus u
00CITy>KMBaHHE MHOTOKBapTUPHOTO JIOMa)

TpynoeMKkocTb AUCIUIUIMHBI « XUMHsI» Ha 0230BOM YPOBHE COCTaBIsET 72 yaca,
U3 KOTOpBIX 64 yaca — 6a30BbIi MOYNb (6 pa3zaesnoB) U § 4acOB — MPUKIAAHOW MOIYIIb
(1 pazmen), BKIIOYAIOUIMH  MPAKTHUKO-OPUEHTUPOBAHHOE  COAEpXKAHUE IS
cneruaibHocTH 08.02.14 «Okcmnyaranus U 00CIy>KUBaHIUE MHOTOKBAPTUPHOTO JOMa)

[IpuknagHoii MOaynb BKJIOYaeT oAuH pasaen. Pasgen 7 «Xumus B ObITy U
MPOU3BOJICTBEHHOM JI€ATEIbHOCTU YEJOBEKa» peaau3yercss Uil CIEeHHaIbHOCTU
08.02.14 «Dxcrnyatanusi 1 00CIyXKMBaHHE MHOTOKBAPTHUPHOIO JIOMa» Ha MaTepualie
KEHCOB, CBS3aHHBIX C 3KOJIOTMYECKOW OE30MaCHOCThI0O W OLIEHKOM MOCIeNCTBUI
OBITOBOM U MPOU3BOJICTBEHHOMU JEATEIHLHOCTH, 10 OTPACIISIM.

1.2. Hesu u mu1aHupyemble pe3yJbTaThl 0CBOCHUSI JUCHTUTITIHHBI

1.2.1. Heau u 3aga4y JTUCHUTLIMHBI

®opMUpOBaHUE Yy CTYACHTOB MPEJACTABICHUS O XUMHUYECKOW COCTaBISIOIIEH
€CTEeCTBEHHO-HAYUYHOU KApTUHBI MUPA KaK OCHOBBI IPUHATHS PEIICHUM B )KU3HEHHBIX U
MPOU3BOICTBEHHBIX CUTYAILUSIX, OTBETCTBEHHOI'O MTOBEJEHUS B IPUPOTHOM Cpee.

3agaum IMCUMILIUHBI:

1) chopmupoBaTh NOHMMaHHE 3aKOHOMEPHOCTEM MPOTEKAHUSI XUMHUYECKHUX
IPOLIECCOB U SIBJICHUM B OKPYXalOUIEH Cpele, LUEJOCTHOM HAay4YHOU KapTHUHBI MHpA,
B3aMMOCBSI3HM U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHUS COCTAaBIATH (POPMyJIbl HEOPTAHMYECKUX M OPraHUYECKHUX
BEILIECTB, YPABHEHUS] XUMUUYECKUX PEAKIIUM, OOBIACHITh UX CMBICI, UHTEPIPETUPOBATH
pPEe3yIbTaThl XUMUYECKUX IKCIIEPUMEHTOB,

3) cdopMupoBaTh  HABBIKM  MPOBEACHUS  MPOCTEUIINX  XUMHUYECKHUX
AKCTICPUMEHTAJILHBIX UCCIIEIOBAHUH C COOII0OICHHEM MPaBUI 0€30IacCHOTO 0OpaIeHUs
C BEIIECTBAMH U JIA0OPATOPHBIM 000PYI0BAHUEM;

4) pa3BUTh YMEHHUS HCIOJb30BaTh WHOOPMAIMI0O XMMHUYECKOTO XapakTepa u3
Pa3IMYHBIX UCTOYHUKOB;

5) chopmupoBaTh yMEHUS! IPOTHO3UPOBATH MOCIEICTBUS CBOCH NEATEILHOCTH U
XUMHUUYECKUX TIPUPOHBIX, OBITOBBIX U MPOU3BOJACTBEHHBIX ITPOIIECCOB;

6) copMupoBaTh MOHUMAHHE 3HAYUMOCTH JOCTHKCHHN XMMUYECKOW HAYKU U
TEXHOJIOTHI JIJIsl pa3BUTHUS COIMATBLHOM U TPOU3BOACTBEHHOM cdep.



1.2.2. Il;ianupyemMble pe3yabTaThbl 0CBOCHHS 0011e00pa3oBaTe/ibHOM JMCHMILINHBI B c00TBeTcTBUM ¢ PI'OC CIIO u Ha

ocHoBe ®I'OC COO

Kon n Iliianupyemsle pe3yabTaThl OCBOCHHS M CUHMILIAHDI
HAHMEHOBaHHe
(l)OpMprEMbIUX Oo0mue JAucnunimHapHbie
KOMIIeTeH U
OK 01. BeiOupats B yacTH TPpY10BOro BOCIIUTAHMA: - BJIAJETh CUCTEMOM XMMHYECKMX 3HAHMM, KOTOpas  BKIIOYACT:

CIOCOOBI pelIeHHs
3aja4
npodeccnoHanbHOM
NEeSATeTbHOCTH
MIPUMEHUTEIBHO K
pa3IUYHBIM
KOHTEKCTam

- TOTOBHOCTb K TpYAy,
MacTepCTBa, TPYIOIIO0UE;
- TOTOBHOCTH K  AaKTUBHOH  JEATEIILHOCTH
TEXHOJIOTUYECKOM U COLMAIIBHON HAIPaBICHHOCTH,
CIIOCOOHOCTh ~ MHUIIMMPOBATh, ILIAHUPOBATh M
CaMOCTOSATENILHO BBITIOJIHATH TAKYIO JCSITEIILHOCTD;

- HHTEpEC K pa3IMIHbIM chepam npodhecCHOHATbLHON
JICITSILHOCTH,

OCO3HAaHHUEC LI CHHOCTH

Osaanenue YHHBEPCAJIbHBIMH y4eOHBbIMHU
NMO3HABATEJbHbIMHU JAeliCTBUAIMM:

a) 0a30Bble JIOTHYECKHUE 1eliCTBUS:

- CaMOCTOSITENIEHO (dhopMynupoBarth 51
aKTyalu3upoBaTh NpolieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

- YCTaHaBIIUBaTh CYIIECTBEHHBI MpU3HAK WIIHU
OCHOBaHHUSI JUIsl CpaBHEHUA, KJIacCUPUKAINH ¢
0000IIECHMS;

- OOpeneNisiTh UENd  JIeITEIbHOCTH,
napamMeTpbl U KPUTEPUU UX TIOCTHKEHUS;
- BBIIBJISTH 3aKOHOMEPHOCTH W TPOTHBOPEUUS B
paccMaTpuBaEMBbIX SIBJICHUSX;

- BHOCUTh KOPPEKTUBHI B JEATEIHLHOCTh, OIICHUBAThH
COOTBETCTBHE PE3YIbTATOB LIEIISIM, OLICHUBATh PUCKHU
MMOCJIC/ICTBUU NCATCIBHOCTH;

3aaaBaTb

OCHOBOIIOJIATAIOLINE TMOHATUA (XMMUYECKUHA 3JEMEHT, aTOM, 3JIEKTPOHHAs
o0oJiouKa aToma, s-, p-, d-3JIEKTPOHHBIC OPOUTAIM aTOMOB, MOH, MOJIEKYIIa,
BAJICHTHOCTh, 3JIEKTPOOTPHUIATEIBHOCTb, CTENEHb OKUCIICHUS, XMMHUYECKas
CBSI3b, MOJIb, MOJISIpDHAs Macca, MOJSIpHBIA O0BEM, YIJIEPOIHBIN CKeleT,
(byHKLUMOHATIbHAS TPYIINA, pajuKaj, U30MEpHs, U30Mephbl, TOMOJIOIHYECKHM
psizl, TOMOJIOTH, YIJIEBOAOPOABI, KUCIOPOA- U a30TCOJEpKAIUE COCAUHEHNS,
OMOJIOTMYECKH aKTHBHBIE BellecTBa (YIJE€BObI, JKUPbI, OEIKH), MOHOMED,
[OJIUMEP,  CTPYKTYpPHOE 3BEHO, BBICOKOMOJEKYJISIPHBIE  COEIMHEHUS,
KpUCTAJNINYECKasl pelIeTKa, TUIbl XUMHYECKHUX DPEaKUUH (OKUCIUTENbHO-
BOCCTaHOBUTENbHBIE, 3K30-U SHAOTEPMHUUECKUE, PEaKIIMM HOHHOTO 0OMEHa),
pacTBOp, JIEKTPOJIUTHI, HEIIEKTPOJIUTHI, SJIEKTPOIUTHYECKAs JTUCCOLMALINS,
OKHUCJIUTENb, BOCCTAHOBUTENb, CKOPOCTh XUMUYECKON peaKki, XUMHUECKOe
paBHOBECHE), TEOPHUM M 3aKOHBl (TEOpHUS XHUMHUYECKOTO CTPOEHUS
opranuueckux BemiectB A.M. bByrtiepoBa, Teopus 3IE€KTPOIUTHYECKON
Jucconuanuy, nepuonndeckuil 3akon [[.1. Menneneesa, 3ak0H COXpaHEHUs
MAacchl), 3aKOHOMEPHOCTH, CUMBOJINYECKUH S3BIK XMMHH, (PAKTOJIOTUUYECKUE
CBEJIEHUS O CBOMCTBaX, COCTaBe, MOJIyYEHUH U O€30M1acCHOM HCIOJIb30BaHUU
BAOXHEHIINX HEOPraHMYECKUX U OpPraHMYeCKHX BEIIeCTB B OBITY U
IIPAKTUYECKOHN AEATEIbHOCTH YEJI0BEKa;

- yMETb BBIABJISATH XapaKTepHble NPU3HAKK M B3aUMOCBS3b H3YYEHHBIX
MOHSTHH, TPUMEHSTHh COOTBETCTBYIOIIME MTOHATHS IIPU OIMCAHUH CTPOCHHUSA U
CBOICTB HEOPraHMYECKMX W OpPraHMYECKHUX BEIIECTB W HUX IpeBpallleHui;
BBIBJISITH ~ B3aUMOCBSI3b  XMMHUYECKMX 3HAaHUH C  TOHATUAMH U
MIPEJICTAaBICHUSIMUA IPYTHX €CTECTBEHHOHAYYHBIX MPEIMETOB;




- pa3BUBaTh KPEATHBHOE MBIIUICHUE MPU PEIICHUU
YKU3HEHHBIX TIPOOJIeM

0) 0a30BbIE HCCIeN0BaATENbCKUE e CTBHS:

- BJIAJICTh HaBBIKAMH Y4COHO-HCCIICI0BATEIIBCKON H
MIPOCKTHON NIEATEIHHOCTH, HABBIKAMHU DPA3pPEHICHHUS
npo0em;

- BBUIBJISITH IPUYUHHO-CIICJICTBEHHBIC CBS3U W
aKTyaJIM3UpPOBaTh 3aJ1ady, BBIIBUTATh THIIOTE3y €€
pEeIIeHNs, HAXOIUTh ApTYMEHTBI JIJIS IOKA3aTeIbCTBA
CBOMX YyTBEP)KICHUH, 3aJaBaTh IapaMeTpbl U
KPUTEPHUH PEIICHUS;

- aQHAJIM3UPOBATh TOJYYCHHBIC B XOJE pELICHUS
3aa4l  Pe3yJabTaThl, KPUTUYCCKU OICHUBATh HX
JOCTOBEPHOCTh, IPOrHO3MPOBATh H3MEHCHHE B
HOBBIX YCIIOBHUSX;

- YMEThb NEPEHOCUTh 3HAHMS B MO3HABATCIBHYIO U
MIPAKTUIECKYIO 00JIaCTH KU3HEICATSIIbHOCTH,

- yMeTh HHTETPUPOBATh 3HAHHWS U3 Pa3HBIX
MPEAMETHBIX 00JIaCTeH;
- BBIBUTATh HOBBIE HJIew, npearaTh

OpUTMHAJIBHBIE OJXO0/IbI U PELICHUS;
- CIOCOOHOCTh MX UCIIOJIb30BaHUS B
IT0O3HABATEIBHON U COLMAIBHON IPAKTUKE

- yMETh HCIOJb30BaThb HAMMEHOBAHUS  XMMHYECKHUX  COCIUHEHUU
MEXIYHAPOJAHOTO COK3a TEOPETHYECKOM U NPUKIAAHOW XUMHUHU U
TPUBHUAJIbHBIC HA3BAaHUSI BAXKHEUIIINX BEILIECTB (ITUJICH, AllETUJICH, TJIUIEPHUH,
denon, Qopmanpaerun, yKCycHas KHUCIOTa, TJHMIMH, YrapHbli ras,
YIJIEKHUCIIBIN Ta3, aMMHUaK, TalieHas U3BeCTb, HEeralleHas U3BEeCTb, TUThEBAs
colla MU JPYTHX), COCTaBIATH (OPMYJIbI HEOPTraHMYECKUX M OpPraHMYeCKHUX
BEIICCTB, YPAaBHCHHSI XHUMHUYECKUX pEaKIUd, OOBICHITH WX CMBICT;
MIOATBEPKIATh XapaKTepHbIE XUMUYECKHE CBOMCTBA BEILIECTB
COOTBETCTBYIOIIMMU HKCIIEPUMEHTAMH M 3aMUCSIMH YPABHEHHN XUMHYECKUX
peaKIui;

- YMETh YCTAHABJIMBATh MPUHAJICKHOCTh H3YYCHHBIX HEOPraHUYECKHX WU
OpraHMYECKUX BEILIECTB K ONPEJEICHHBIM KJIaccaM M TpyIaM COECIUHEHUM,
XapaKkTepU30BaThb UX COCTaB M BAXKHEWINNE CBOWCTBA; OMPENETSATH BHUIBI
XUMHUYECKUX CBsI3eH (KOBaJCHTHAas, MOHHAS, METa/NIM4yecKas, BOJOPOIHAs),
THUIIBI KPUCTAJUTMYECKUX PEIISTOK BEIIECTB; KIACCH(PHUIIMPOBATH XUMHUCCKUE
peakuuu;

- chopMUpOBaTh TPEACTABICHUSA: O XUMHUYCCKOW  COCTaBJISAIOIICH
€CTECTBEHHOHAYYHOM KapTHHbBl MHUpA, POJIM XMMHUHM B IO3HAHMM SIBICHUU
npupoabl, B (OPMHUPOBAHUMU MBIIUICHUS W KYJIbTYPhl JIMYHOCTH, €€
(GYHKIIMOHATBHOU TPAMOTHOCTH, HEOOXOIUMOM IS pPelIeHUs] MPaKTHUECKUX
3aJa4 U HKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 370POBBIO U
IIPUPOJHON Cpene;

- YMETh TPOBOJUTH PACUEThl MO XUMHUYECKUM (POpMyJIaM U ypaBHEHUSIM
XUMHUYECKUX  PEaKIuid ¢  HCIOJIb30BaHMEM  (U3UYECKUX  BEIHYUH,
XapaKTepU3YIOIIMX BEIIECTBAa C KOJIMYECTBEHHOM CTOPOHBI: Macchl, 00beMa
(HOpManbHBIE YCIIOBHUSI) Ta30B, KOJIMYECTBA BEIECTBA; HCIIOIH30BAThH
CHUCTEMHbIE XUMUYECKHE 3HAHWS IS TPHUHATUS PEIICHUH B KOHKPETHBIX
JKU3HEHHBIX CUTYAIMsIX, CBSI3aHHBIX C BEIIECTBAMHU U UX IPUMEHEHHUEM

OK 02.
Hcnonb3oBaTh
COBPEMEHHBIE
CpelcTBa MOUCKa,
aHanu3a u

B 00/1acTH IEHHOCTH HAYYHOI'O NTO3HAHMSA:

- c(OpMHPOBAHHOCTH MHUPOBO33PEHH,
COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHs HAyKd M OOIIECTBEHHOM IpPaKTHKH,
OCHOBAHHOTO Ha Janore KYJbTYD,

- YMETh IIJIAHUPOBATH U BBIOTHATH XUMUUYECKHI AKCIIEPUMEHT (TIpeBpaIeHus
OPraHUYeCKHUX BEILLECTB IIPU HArPEBAHUMU, ITOJTYYEHHE ITUIICHA U U3YYEHUE €TO
CBOWCTB, KAa4€CTBEHHBIE pEAKIMU Ha aJbJETHUJIB, Kpaxmaj, YKCYCHYIO
KHUCIIOTY; JICHaTypalusi OEKOB NP HAarpEeBaHUHU, I[BETHBIC PEAKIINH OEIKOB;
MIPOBOJIUTH PEAKIIUA HOHHOTO 0OMEHA, OMIPEICIIATh CPETY BOJIHBIX PACTBOPOB,
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MHTEpHpEeTauu
nHpopManuu u
nH(pOPMAaLOHHBIE
TEXHOJIOTUH TSI
BBITIOJIHEHUS 3a/1a4
npodeCCHOHATLHON
JeSATeIbHOCTH

CIOCOOCTBYIOIIETO OCO3HAaHHIO CBOEro Mecra B
MOJIMKYJIBTYPHOM MHPE;

- COBEPILICHCTBOBAHUE SA3BIKOBOM M YHUTATEIBCKOU
KYJIbTYpbl KaK CpEICTBA B3aMMOJEUCTBHUS MEXKIY
JIFOJBMHU U IO3HAHUS MUPA;

- OCO3HAaHHME LEHHOCTU HAYYHOU JeATEIbHOCTH,

TOTOBHOCTb OCYILECTBIIATH  IPOEKTHYIO u
HCCIIEI0BATENbCKYIO EATEIbHOCTh MHIUBUIYAJIbHO
U B TpYIIIIE;

Osaanenue YHHBEPCAJIbHBIMH y4eOHBbIMHU

NMO3HABATEJILHBIMHU JAeHCTBUSIMM:

B) pabora ¢ ungopmanmeii:

- BJAJeTh HABBIKAMHU TIOJIY4EHUS HWH(POpMAIMU W3
HUCTOYHUKOB  Pa3HBIX THUIIOB, CAMOCTOSITEIHHO
OCYHIECTBJISITh TIOUCK, aHAJIU3, CUCTEMATHU3aIUI0 U
UMHTEpIpeTanio HH(HOPMAIMK Pa3TUYHbIX BUAOB U
(dhopM TpeIcTaBICHHUS,

- co3aBaTh TEKCThl B pa3iHuYHbIX (opMarax ¢
y4€TOM Ha3zHayeHHs MHQPOpMauu U  IeJIeBOM

ayAMTOpUH, BbIOMpas  ONTUMalbHYIO  (Qopmy
MIPE/ICTaBICHUS U BU3YyalIU3alUy;
- OLECHMBAaTb  JOCTOBEPHOCTb, JIETUTUMHOCTH

uH(popMaluu, €€ COOTBETCTBHE
MOPaJIbHO-ITUYECKUM HOpPMaM;
- UCHOJb30BaTh CpeicTBa HMH(POPMAIMOHHBIX U

IIpaBOBbIM U

KOMMYHHMKAITMOHHBIX ~ TE€XHOJOTHH B  pelIeHUH
KOTHUTHBHBIX, KOMMYHHUKATHBHBIX "
OpraHM3allMOHHBIX  3a7ad  C  COOJIIOJIeHHEM
TpeOOBaHUN IPTrOHOMUKH, TEXHUKH O€30MMacHOCTH,
TUTUEHBI, pecypcocOepekeHHs, TPaBOBBIX U
AOTUYECKUX  HOPM, HOPM  HMH(POPMAIMOHHOMN
0C30IMaCHOCTH;

KayeCTBEHHBIE pEaKIuu Ha cynbdar-, kapOOHAT- M XJIOPUI-aHUOHBI, Ha
KaTHOH aMMOHUSL; PEIIaTh SKCIIEPUMEHTAJIbHBIE 3aa4t 110 TemaMm "Meramib!"
u "Hemertannsl") B COOTBETCTBUU C MpaBHJIAMH TEXHUKH O€30MaCHOCTH IMPH
oOpallleHnH ¢ BelleCTBaMU U J1abopaTopHbIM 000pyA0BaHUEM; NIPEACTABIATh
pe3yNbTaThl XUMHYECKOTO OJKCIIEPUMEHTa B (opMe 3amucu ypaBHEHUU
COOTBETCTBYIOIIUX peaKuil U (HOpMyIHpOBaTh BHIBOJBI Ha OCHOBE ATHX
pE3yJIbTaTOB;

- YMETb aHAJIU3UPOBATh XUMHUECKYIO HH(OPMALIHIO, TOJY4aeMYI0 U3 Pa3HbIX
HUCTOYHUKOB (CpeACTB MaccoBo nH(MOpMaIuu, cetb IHTEpHET U ApyTHe);

- BJIaJIeTh OCHOBHBIMU METO/IaMU HAYYHOT'O MIO3HAHUS BEIIECTB U XUMUYECKUX
SIBIICHUH (HAOIOCHHUE, N3MEPECHHE, YIKCIICPUMEHT, MOJICIINPOBAHHE);

- YMEThb IPOBOAMUTH PacueThl MO XHUMHYECKUM (OpMylnaM U YypaBHEHHSIM
XUMHUYECKUX  PEAaKIUMA C  HCIOJIb30BAaHUEM  (PU3MUYECKUX  BEIUYHH,
XapaKTepU3YIOIIHUX BEIIEeCTBA C KOJIMYECTBEHHOW CTOPOHBI: Macchl, 00bemMa
(HOpMasibHbIE  YCJIOBHUSI) Ta30B, KOJIMYECTBA BEILECTBA; MCIOJIb30BaTh
CUCTEMHbIE XMUMHYECKHE 3HAHHS A MPUHATHS PELICHUH B KOHKPETHBIX
JKU3HEHHBIX CUTYAIIMIX, CBSI3aHHBIX C BEIIECTBAMH U UX MPUMEHEHHUEM




- BIIQJICTh HABBIKAMU PACIIO3HABAHUS U 3aIIIUTHI
nHpopManuu, nHOOPMAITMOHHONU 0€301TaCHOCTH
JTUYHOCTH;

OK 04.

S dexTuBHO
B3aUMOJICHCTBOBATh
1 paboTath B
KOJUIEKTUBE U
KOMaH/1e

- TOTOBHOCTbh K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOOIIPEJIETICHHUIO;

-OBJIaJICHE HaBbIKAMHU y4eOHO-HCCIIEIOBATEIHCKOM,
MPOEKTHON U COLMATIbHOM JIEATEIIbHOCTH;
Osiaanenue YHUBEPCAJIbHBIMHA
KOMMYHUKATUBHBIMHU /IEHiCTBUSIMM:

0) coBMecTHasi 1esiTeJIbHOCTb.

- TIOHMMaTh ¥ HCIOJb30BATh MPEUMYIIECTBA
KOMaHJIHOW ¥ UHJIMBUyaIbHOU pabOThI;

- TPUHUMATH 1M COBMECTHON JI€ATEIbHOCTH,
OpPraHU30BbIBaTh U KOOPAUHUPOBATH JICUCTBUSI MO €€
JOCTHIXKCHHUIO: COCTABIATh  IUIAH  JICHCTBHIA,
pacnpenensiaTh pojau ¢ y4eTOM MHEHHI Yy4aCTHHKOB
00CYXKIaTh pe3yJIbTaThl COBMECTHOM PabOTHI;

- KOOPJIMHUPOBATH U BHIMIOJIHATH pabOTy B YCIOBHSIX
peaibHOT0, BHUPTYAJIbHOTO M KOMOWHHMPOBAHHOTO
B3aUMOJICHCTBHUS;

- OCYIIECTBJISATH TMO3UTHUBHOE CTPATETHYECKOE
MOBEJICHUE B Pa3IUYHBIX CHUTYalHsSIX, MPOSBIAThH
TBOPYECTBO U BOOOpaKEHUE, OBITh MHUIIMATHBHBIM
OBjaiecHHe YHMBEPCAJbHBIMHM PeryasiTHBHbIMH
JeliCTBASIMHU

) NPpUHSITHE Ce0sl U APYrUX JIIOIEe:

- IPUHUMATh MOTUBBI U apTYMEHTHI IPYTUX JIOICH
MIPU aHAJIM3€ PE3yJIbTAaTOB JAEATEIbHOCTH;

- IPU3HABATh CBOE MPABO U MPABO APYTHX JIIOJCH HA
OIIIMOKH,

- pa3BUBATh CIIOCOOHOCTH MMOHUMATh MHUP C TIO3UITUU
JPYroro 4eJoBeKa;

- YMETb IJIAHUPOBATh U BBIIOIHITH XUMHUECKHUI SKCIIEPUMEHT (IIpeBpaLleHus
OpraHMYECKUX BELIECTB IIPU HArpEeBaHUU, IIOJYYEHUE ITUIIEHA U U3YUEHHE €TO
CBOWCTB, KAaueCTBEHHbIE pEAaKLUMU Ha albAErH]bl, Kpaxmal, YKCYCHYIO
KHCJIOTY; JeHATypauus OCJIKOB MPH HAarPEeBaHMH, IIBETHBIC PEAKIMU OEJIKOB;
IPOBOJUTH PEAKLIMU HOHHOTO 0OMEHa, OIIPEIeIIATh CPely BOJIHBIX PACTBOPOB,
Ka4eCTBEHHBIE peakuu Ha cynbdar-, kapOOHAT- M XJIOPHUI-aHUOHBI, Ha
KaTHOH aMMOHMSI; PeLIaTh 3KCIIEPUMEHTaJIbHBIE 3a/1a41 10 TeMaM "Meraib"
u "Hemeramnpl") B COOTBETCTBUM C MpaBUiIaMH TEXHUKH 0€30IaCHOCTH IpU
oOpalleHnH ¢ BEeUIeCTBaMH U J1a00paTOpHBIM 000py10BaHUEM; ITPEICTABIAT
pe3yabTaThl XWMHYECKOTO OSKCIIEpHMEHTa B (opMe 3aluch ypaBHEHUH
COOTBETCTBYIOLMX peaKkUUid U (PopMyaupoBaTh BBIBOJBI Ha OCHOBE 3THX
pe3yabTaToB




OK 07.
CopelicTBOBaThH
COXpaHEHUIO
OKpYy>Karoleu
Cpenbl,
pecypcocOepekeHH
10, IPUMEHSATD
3HaHHUA 00
H3MCHCHHUU
KJINMATa, MPUHITUIIBI
OepeKIMBOTO
MIPOM3BO/ICTBA,

3P PEKTHBHO
JIENCTBOBATH B
YpE3BBIYANHBIX
CUTYaIUsIX

B 00/1acTH 3K0J10THYECKOT0 BOCITUTAHMS:

- c(hOpPMUPOBAHHOCTb JKOJIOTUYECKON KYIBTYPHI,
IMOHMMAHUE BIIMSHUA COLUAIBHO-3KOHOMUYECKUX
MIPOLIECCOB HA COCTOSIHME MPUPOJTHON U COLUATIBHON
Cpeapl, OCO3HaHWE  TIJIOOATBHOTO  XapakTepa
9KOJIOTHYECKUX MPOOIIeM;

- IUIAHUPOBAHUE W OCYIIECTBICHHUE JCHUCTBUI B
OKpY’Kalollled cpeae Ha OCHOBE 3HAHMS Leleu
YCTOMYMBOIO Pa3BUTHS YEIOBEUECTBA;

AKTUBHOE HENpPUATUE NEHCTBUM, NPUHOCAIIUX Bpex
OKpY>Karollen cpere;

- yMEHHE TMPOTHO3UPOBATH HEOIArONPUSATHBIC
JKOJIOTUYECKUE TIOCHEACTBUS IPEANPUHAMAECMBIX
JEHCTBUM, MPEAOTBPALLATh UX;

- paClIMpEHUE OMbITA AEATEIBHOCTH IKOJIOTMYECKOM
HAaIPABJIECHHOCTH;

- OBJIaJICHUE HaBBIKAMHU Y4eOHO-HCCIIEI0BATENBCKOM,
MPOEKTHOM U COLIMAIBHOMN AESITEIbHOCTH;

- chopMUpOBaTh TPEACTABICHUSA: O XHUMHUYECKOW  COCTaBJISIOIICH
€CTECTBEHHOHAYYHOM KapTHHBI MHPA, POJIA XMMHUHU B IO3HAHMM SIBJICHUU
OpUpPOAbl, B (OPMHUPOBAHUM MBIIUICHUS W KYJIbTYpbl JUYHOCTH, €€
(GyHKIIMOHAIBLHONW TPAMOTHOCTH, HEOOXOIUMOMN IJIsi PELICHUS MPAKTUYECKUX
3aJa4 U DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 370POBBIO U
MPUPOAHON Ccpelie;

- YMeTh COOIOATh MPaBHIIA YKOJIOTHUYECKU 11eJIecO00pa3HOro MOBEICHUS B
OBITY U TPYIAOBOW JESATENILHOCTH B IIEJIIX COXPAaHEHHUS CBOETO 30POBBS U
OKpYXKaroIllle NPUPOJHON Cpelbl; YYUTHIBATH ONACHOCTH BO3JCHCTBHS Ha
JKUBBIE OPraHU3MBbl OIPEACIICHHBIX BEIIECTB, TOHMMAs CMBICI IOKa3aTells
MPEAEIbHON TONYCTUMOW KOHIEHTPALUU

[1K 2.5. BeInoaHATH
CaHUTapHO-
ATHIEMHUOIOTHYECK
ue TpeOoBaHUs IPU
MIPEIOCTaBICHUH
KOMMYHAaJIbHBIX

yemyr

IK 3.1
[InanupoBars,
OpPraHU30BBIBATH U
o0ecrneunBaTh
KOHTPOJIb
MpoBeIeHUS padoT,
CBSI3aHHBIX C

yMEHHE MPOrHO3UPOBATh HEOIArONpuUsTHbIE
9KOJIOTUYECKHE MTOCIIEACTBUS IIPEANPUHIMAEMBIX
JNENCTBUMN, IPEAOTBPALLATD UX;

BJIaJICHNE OCHOBHBIMM METO/IaMU HAyYHOTO IT03HAHUS BEUIECTB U
XUMHUYECKHX SIBJICHUH (HaOI0IeHue, U3MEpEHNE, SKCIIEPUMEHT,
MOJICIIUPOBAHHE);




coOJI0IcHIEeM
CaHUTAPHOTO

coJiep KaHus 00IIEro
HUMYIIECTBA B
MHOTI'OKBapTUPHBIX
JI0Max
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2. CTPYKTYPA U COJAEPKAHUE OBIIEOBPA3OBATEJBHOM

JAUCHUTIJIMHBI «XUMMUSA»

2.1. O0beM JUCHUIIMHBI U BBl Y4eOHOH padoThI

Bun yuyeOHo# padoThI

O0BeM B yacax

O0bem o0pa3oBaTe/IbHOI NPOrpaMMbl JUCHHUILINHBI 72
B T.4.

OcHoBHOE coep:KaHue 64
BT. U..

TeopeTuyeckoe o0yueHue 30
MPAKTUYECKUE 3aHATUL 24
nabopaTopHEIC 3aHATHS 10
IIpodeccuonanbHO-OpHMEeHTHPOBAHHOE CO/lep:kaHue (coep:KaHne 6
NPHUKJIATHOTO MOIYJIs)

BT. U..

TeopeTHYecKoe 00ydeHne 2
IIPAKTUYECKUE 3aHATUS 4
IIpomexyTouHas aTrecTanus (3a4er) 2
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2.2. TemaTH4eCKHUil IUVIAH U COJAEPKAHNE TUCIUTLINHBI

HaumenoBanue Conep:kanue y4eOHOro MaTepuasia (OCHOBHOE M MPO(PecCHOHATIBLHO-OPHUEHTHPOBAHHOE), OBLeM 19C0B dopmMupyembie
pAasiesIoB U TeM Ja6opaTopHbIe M MPAKTHYECKHE 3aHITHS, IPUKJIATHON MOLYJIb KOMIIETeHIHH
1 2 3 4

OcHoBHoOE coiepKaHue 64
Pa3nes 1. OcHOBBI CTpOEHHSI BelecTBa 6
Tema 1.1. OcHoBHOE coep:kaHue 4 OK 01
Crpoenne atomoB | Teoperuueckoe o0ydeHune 2
XAMIICCKUX CoBpeMenHass MoIENb CTpoeHHss aroma. CHUMBOJIMYECKUM S3BIK XHMHH. XHMHYECKUH DJIEMEHT.
SJICMCHTOB 1 DnexTpoHHas KoH(urypamus atoma. Kinaccudukanuss XMMHYECKAX 3IIEMEHTOB (S-, P-, d-31€MEHTHI).
fipupona BanentHele  3I€KTpOHBI.  BajeHTHOCTb.  DIEKTpPOHHAs  NPUpPOAA  XMMHYECKOM  CBA3M. 2
XAMAHECKON DIIEKTPOOTPHUIIATETIBHOCTh. BHIBI XUMHUYECKON CBA3M (KOBAJICHTHAs, HWOHHAS, METAUTHYECKAsL,
CBs3H BOJIOPOIHAs) U CIIOCOOBI €€ 00pa3oBaHuUs

IIpakTHYeckne 3aHATHS 2

Pellenue 3aJaHuii Ha WUCHOJIB30BAHUE XWMHUYECKONM CHMBOJIMKM M Ha3BaHMH COEIMHEHUH 110

HOMEHKJIAType MEXIYHAPOIHOIO COX03a TEOPETUYECKON U IPUKIIAAHON XUMUH U TPUBUAJIBHBIX Ha3BaHUI

IS COCTABIICHUS. XUMUYECKUX (POPMYJI JABYXaTOMHBIX COEIMHEHUH (OKCHIOB, CYIb(QHIOB, THAPHIOB

T.IL.) ¥ APYTUX HEOPTAaHUYECKUX COEAUHEHHM OTIEIBHBIX KJIaCCOB. 2

[NpakTHyecKue 3aJaHus Ha YCTAaHOBJICHUE CBS3M MEXIY CTPOEHHEM aTOMOB XMMHYECKHX DJIEMEHTOB U

NEPHOIUUECKUM U3MEHEHUEM CBOMCTB XUMHYECKHMX DJIEMEHTOB M UX COEIAMHEHUH B COOTBETCTBHHU C

nosiokeHrneM [1epruonIecKoil CHCTEMBI.
Tema 1.2. OcHoBHOE coaep:xaHue 2 OK 01
Iepuonnyecknii | [pakTHYecKue 3aHATHS 2 OK 02
3aKOH H TabmHIa [Meproanyeckas cucreMa XUMHYeCKUX dseMenToB JI. 1. Menneneesa. @U3nUeCKHii CMBICIT
1. Menneneesa ITepuoanueckoro 3akona J[.M. Meneneea. 3akOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMHYECKHX

3IIEMEHTOB, 00Pa3yeMBIX MU IIPOCTHIX M CIIOMKHBIX BENIECTB B COOTBETCTBUH C MOJIOKEHUEM

XHMHYECKOT0 dyieMenTa B [leproanueckoii cucteMe. MUpOBO33pEHUECKOE M HAYYHOE 3HAUCHHUE

[Tepuonnueckoro 3akona /.M. Menaeneesa. [Iporno3ssr .. MenneneeBa. OTKpbITHE HOBBIX 2

XUMHUYECKHUX BJIECMEHTOB.

Pemenue npakTUKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 33/IaHUI HA XapaKTepU3aALUI0 XUMAYECKUX
3eMeHTOB «MeTalnn4eckie / HeMeTaTHIeCKUE CBOMCTBA, NIEKTPOOTPULIATETIHHOCTh XUMUYECKUX
3JIEMEHTOB B COOTBETCTBUU C UX AJIEKTPOHHBIM CTPOECHHUEM U MOJIOKEHUEM B MEPUOIUUECKON CUCTEME
xuMudeckux aneMeHToB .M. Mengeneeay
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Pa3nen 2. XuMn4yeckue peakuuu 10
Tema 2.1. Tunsl | OcHOBHOe coiep:KaHue 4 OK 01
XUMHUYECKHX Teopernueckoe odyuenue 2
peakui Krnaccudukanus u TUIIBI XUMUYECKUX PEaKuil ¢ yuacTueM HeopraHudeckux BeiecTB. CocTaBieHue

ypaBHEHUH PEaKINi COSTMHEHUS, PA3JIOKCHUS, 3aMeIICHHsI, 0OOMEHa, B T.4. peaKIUii TOPCHUS,

OKHCJICHUS-BOCCTAHOBJICHHUS.

VYpaBHeHUs OKHUCIIEHUSI-BOCCTaHOBIIEHUs. CTeneHb okucaeHust. OKUCIUTETb U BOCCTAHOBUTEb. 2

CocraBiieHre U ypaBHUBAaHUE OKHCIUTEIIbHO-BOCCTAHOBUTENIbHBIX PEAKIMI METOI0M 3JIEKTPOHHOTO

Oananca. OKHCIUTEIBHO-BOCCTAHOBUTEILHBIC PEAKIIUU B TIPUPO/IE, IIPOU3BOICTBEHHBIX MPOIECCaX U

KHU3HECSATEIIbHOCTH OPraHM3MOB

IlpakTH4yeckue 3aHATUSA 2

KonmdgecTBenHbie oTHOMIEHUST B XUMUU. OCHOBHBIEC KOJHMYECTBEHHBIC 3aKOHBI B XHMHH M PaCYeThl IO

YpaBHEHHUSAM XUMHUYECKHX peakiuil. Moib Kak eIuHuIla KoJW4yecTBa BeliecTBa. MomsipHas macca.

3aKOHBI COXPAaHEHHUs MAacChl W 3HEPrud. 3akoH ABoraapo. MosipHblii 00beM Ta30B. OTHOCHUTEIBHAS 2

IUIOTHOCTH Ta30oB. PacyeTsl Mo ypaBHEHHMSIM XUMUYECKUX PEaKIUN C UCIOJIb30BAHUEM MAacChl, 00beMa

(HOpMaJIbHBIE YCIIOBHUSI) Ia30B, KOJIMYECTBA BEIIECTBA
Tema 2.2. OcHoBHOE coep:kaHue 4 OK 01
DNEeKTPOIUTHYCECKA | TeopeTHyeckoe 00ydeHne 2 OK 04
T TACCOUHANA B | Teopys 31eKTPOINTUYECKOM AUCCONUAaMU. VMOHBL. DIEKTPOIHUTEI, HEAIEKTPOJIUTHI. Peakiuu HOHHOTO
MOHHbII 0OMeH obmena. CocTaBieHHE peakluii MOHHOTO OOMEeHa MyTeM COCTaBIEHHUS HX TMOJHBIX M COKPAIICHHBIX 2

MOHHBIX ypaBHEHUH. KHCIOTHO-OCHOBHBIEC pEaKIMK. 3aJaHusl Ha COCTABJICHHE HOHHBIX PEaKITHil

JlabopaTopHble 3aHATHSA 2

JIaGoparopHas paboTa “TUIBI XUMUYECKUX PEaKLIUn”.

HccnenoBanue TUIOB (110 COCTaBY U KOJIMYECTBY UCXOAHBIX U 00Pa3yOIIMXCs BEIIECTB) U MPU3HAKOB 2

XUMHUeCKUX peakuuii. [IpoBeneHue peakimit HOHHOTO OOMEHa, OTpeIeNieHrne CPeIbl BOJAHBIX

pacTBOPOB. 3aJaHusl HA COCTABJICHHE HOHHBIX PEAKIU
KonTtpoibHasn

CrtpoeHue BeliecTBa U XUMUYECKUE PEeaKIINU 2
pa6ora 1
Paznea 3. CrpoeHne 1 CBOIICTBA HEOPTAHMYECKHUX BELECTB 16
Tema 3.1. OcHoBHOE coep:xaHue 4 OK 01
Knaccupukanus, | Teoperuueckoe o0y4enue 2
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HOMEHKJIaTypa U
CTpOEHHE
HEOPraHUYECKUX
BELIECTB

[Ipeamer Heopranumveckoit xumun. Kinaccudukamus HeopraHUIeCKUX BemiecTB. [IpocThie U ClIoKHBIC
BCIICCTBA. OCHOBHBIE KJIACChI CI0KHBIX BCIIICCTB (OKCI/IHBI, THUAPOKCUBI, KUCJIOTHI, COJII/I). BzaumocBs3n
HEOpPraHUYECKUX BEIIeCTB. ATperatHbie cocTosiHuA BelecTBa. Kpucramnuyeckue u amopdHbie
BeIIeCcTBA. Tunel KPHUCTATNINYCCKUX PCUICTOK (aTOMHaH, MOJICKYJIsIpHasd, MOHHAas, MeTaJIJII/I‘-IeCKaSI).
3aBUCUMOCTh (PM3UUYECKUX CBOWCTB BEUIECTBA OT THUIA KPUCTAIINYECKON PEIIETKU. 3aBUCHMOCTD
XUMHUYECKOU aKTUBHOCTU BCIICCTB OT BUAaA XUMHUYECKOHN CBSI3U U THUIIA KpHCTaHHquCKOﬁ PCHICTKU.
[IprunHbI MHOrOOOpa3us BEIIECTB

HpaRTn'{ecmle 3aHATHUHSA

Homenknarypa HeOpraHMYECKMX BEIIECTB: HA3BaHUE BEIIECTBA UCXOMAS U3 UX XUMHUYECKON (POPMYIIBI
WIH COCTaBJIEHUE XUMHUYECKON (POPMYIIbI UCXO/ISl U3 Ha3BAHUS BEILECTBA 10 MEXIYHAPOIHON
(MIOITAK) nnu TpuBHaJIbHOM HOMEHKJIIATYPE.

Pemienne mnpakTuueckux 3aJaHMil MO KJIacCU(UKALMM, HOMEHKJIAType M XUMHYECKHM (opmynam
HEOpPraHMYECKUX BELIECTB PA3JIMYHBIX KJaccoB (yrapHbli ra3, YIJIEKHCIbIM Ta3, aMMHaK, ramieHas
U3BECTh, HEralleHasl U3BECTb, MUThEBAs COJIA M PYTUX): Ha3bIBaTh M COCTABIATH (HOPMYIIbl XMMUUECKUX
BEIIECTB, ONPEACIATh IPUHAIIEKHOCTD K KIIaccy.

HcTounnku xuMnudeckoi nHdopMaiuu (cpeacTB MmaccoBoit HHGpopManuu, cetb IHTepHeT u apyrue).
[Tonck nHbOpMaMY O Ha3BaHUSIM, HICHTH(PHUKATOpAM, CTPYKTYPHBIM popmynam

OK 02

IIK 2.5
IIK 3.1

Tema 3.2. dusuko-
XHUMHYECKHE
CBOMCTBaA
HEOPraHUYECKHX
BEIIIECTB

OcHoBHOE€ CoacpKaHuEe

Teoperuueckoe o0yueHue

Meramibl. O6mue Quznyeckne U XUMUYECKHE CBOMCTBa MeTaioB. CriocoObl TOJIy4eHHs. 3HAaYeHUe
METAJJIOB M HEMETaNIOB B TPHUPOJAE W KHU3IHEACSITEILHOCTH 4YelloBeKa W opraHuzMoB. Kopposus
METAJIJIOB: BUJIBI KOPPO3HUH, CITOCOOBI 3aITUTHI METAIIJIOB OT KOPPO3HH

Hemeramnel. OOmme ¢usnyeckue M XUMHUYECKHE CBOMCTBa HEMETaUIoB. THIUYHBIE CBOWCTBA
HemetaiioB [V— VII rpynn. Knaccuduxamus 1 HoMeHKIaTypa COeJUHEHU HeMeTaioB. KpyroBopoTsl
OMOTEHHBIX IEMEHTOB B PUPOJIE

XUMUYEeCKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMUECKUX BEIIECTB (OKCHIOB, TUIPOKCUIOB, KHCIIOT,
coJiel U Jp.). 3aKOHOMEPHOCTH B U3BMEHEHHH CBOMCTB MPOCTHIX BEIIECTB, BOJOPOIHBIX COCTUHEHHUI,
BBICHINX OKCHJIOB U THAPOKCHUJIOB

IIpakTHYeckue 3aHATHA

CocraBneHrne ypaBHEHMM XUMHUYECKHX PEAKIMI C Yy4aCTHEM IPOCTBIX M CIOKHBIX HEOPTraHUYECKHUX
BEIIECTB: METANIOB M HEMETAJJIOB; OKCHJIOB METAJJIOB, HEMETAIJIOB M aM(OTEpHBIX 3JIEMEHTOB;
HEOPraHMYECKUX KHCIOT, OCHOBaHMM M aM(OTEpHBIX THAPOKCUIOB; HEOPraHWYEeCKUX CoJei,
XapaKTEPU3YIOIUX UX CBOUCTBA.

OK 01
OK 02

MK 2.5
IIK 3.1
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Pemennie mpakTHKO-OpUEHTUPOBAHHBIX TEOPETUYECKHX 3a/JaHUN Ha CBOMCTBA, COCTaB, MOJYYCHHUE U
0e30MacHOe UCIOJIb30BAaHUE BAXKHEHIINX HEOPraHMYECKUX BEIIECTB B OBITY M IPAKTHUYECKOH
JeSATEIbHOCTH YeJIOBEKa

Tema 3.3. OcHoBHoOe coepkaHue 2 OK 01
Unentudukanust | JlaGopaTopHble 3aHATHS 2 OK 02
HCOPraHM4CCKUX [ JTagoparopHas padoTa «/neHTHduKanus HeOPraHMYECKNX BEIIECTB. OK 04
BEIIICCTB Pemenne skcriepuMeHTalIbHBIX 3a/ad [0 XMMHUYECKHMM CBONCTBAM METaUIOB M HEMETAJJIOB, IO

pacrno3HaBaHUIO U MOIYYEHHUIO COEAMHEHNH METAJIOB U HEMETAJLIOB. 2

WNnentudukanuss HEOPraHWYECKUX BEIIECTB C HCIHOJIb30BaHUEM HX (PU3MKO-XUMUYECKUX CBOMCTB,

XapaKTepHBIX KAYeCTBEHHBIX peakiuii. KauecTBeHHbIE peakiuu Ha cyiabdaT-, KapOOHAT- U XJIOPHU-

AQHMOHBI, HA KATHOH aMMOHHUS
KonTtpoibHasn .

CBolicTBa HEOPTaHUYECKUX BEILIECTB 2
padora 2
Paznen 4. CTpoeHue U CBOIiCTBA OPraHNYEeCKUX BelIeCTB 24
Tema 4.1. OcHoOBHOE co/lep:KaHue 4 OK 01
Knaccudpukanus, | Teoperndeckoe oGydenue 2 K 2.5
CTpOCHHUE " [TosiBneHue u pa3BUTHE OPraHUYECKON XUMUHU Kak Hayku. [IpenMer oprannyeckoi xumun. Mecto u 1K' 3.1
HOMCHKJIaTypa 3HaYEHUE OPraHUYECKOW XMMHH B CUCTEME €CTECTBEHHBIX HayK.
OpraHUYECKUX XUMUYECKOE CTPOEHUE KaK IOPSIOK COECIUHEHMsS] aTOMOB B MOJIEKYJE COIVIACHO MX BaJICHTHOCTH.
BEII[ECTB OcCHOBHBIE TOJIOKEHUSI TEOPUH XUMHUYECKOTO CTPOEHUSl opraHudeckux coeauHeHuit A.M. bytieposa.

VYrnepoaHblii CKENET OpPraHM4YeCKOM MOJIEKYJbl. 3aBUCHUMOCTh CBOMCTB BEIIECTB OT XUMHUYECKOTO 2

CTpOEHUS MOJIeKyJl. MI3omMepusi U U30MepHI.

[Tonatne o ¢yHkuuoHaneHoW rpynmne. Panukan. IlpuHnunsl kinaccuuUKanuyd  OpraHUYECKHX

coequHeHn. Mex1yHapo/iHasi HOMEHKJIaTypa U MPUHIIUIIBI HOMEHKJIATYpbl OPraHUYeCKUX COCTUHEHUI.

[Tonsatue 00 azoTcoAepKaIIUX COCIUHEHUAX, OMOJIOrMYECKH aKTUBHBIX BEIleCTBax (yIJIeBOJaX, JKUpPaX,

OesIKax M Jip.), BLICOKOMOJIEKYJIIPHBIX COETUHEHUSIX (MOHOMED, OJUMED, CTPYKTYPHOE 3BEHO)

IIpakTnyeckue 3aHATHSA 2

Homenknatypa OpraHMYECKHMX COEIMHEHUH OTAEIbHBIX KJIACCOB (HACBILICHHBIC, HEHACBIEHHBIE W

apoMaTHYeCKHUEe YTIIEBOJOPO/bI, CIUPTHI, (DEHOJIbI, aJbJIETH/Ibl, KETOHbI, KAPOOHOBBIE KHUCIOTHI U JIp.)

CocraBieHre TOJHBIX M COKPAIIEHHBIX CTPYKTYPHBIX (DOpPMYJ OpPraHMYECKUX BELIECTB OTIEIBHBIX 9

KJIaCCOB, HCIONB3Ys WX HAa3BaHUS 1O CHCTEMAaTHYECKOW W TPUBHAIBLHOW HOMEHKJIAType (ITHIICH,
alleTWIeH, MNIMLEpuH, (eHod, dopMaiabAeru, YKCycHas KHCIOoTa, TMuluH). Pacdersl mpocreiimeit
(hopMyIIbl OpraHnYecKoi MOJIEKYJIbl, HCXO/IsI U3 3JIEMEHTHOr0 cocTana (B %)
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Tema 4.2.
CBolicTBa
OpPTaHUYECKHUX
COCIMHEHU I

OcHoBHOe coepkaHue

12

TeopeaneCKoe oﬁyqe}me

@OU3NKO-XMMUYECKHE CBOMCTBA OPraHMYECKUX COCAMHEHUH OTIENIBHBIX KIAcCOB (0COOEHHOCTH
KJ1acCcU()UKALMU 1 HOMEHKJIATypbl BHYTPH KJ1acca; TOMOJIOIMUYECKHUH psf v obmas popmyia; U3oMepus;
¢du3nvecKne CBONCTBA; XUMHUECKUE CBOICTBA; CIOCOOBI MOTYyYCHHS):

— TpeJebHbIe YIIIeBOAOPO/IbI (AIKaHbl U IHKJIOANKaHbl). ['opeHrHe mMeTaHa Kak OJWH M3 OCHOBHBIX
HMCTOYHHMKOB TEILJIa B IPOMBIIINICHHOCTH U ObITy. CBOKCTBA MPUPOAHBIX YIIIEBOJAOPOI0B, HAXOXKICHHUE B
MPUPO/JIC U TPUMEHEHUE AIKAHOB;

— HeTpeiebHbIC (ATKEHBI, AJIKUHBI M aJIKaJINCHBI) 1 apOMaTHYECKUE yrieBoA0poabl. ['opeHue aneTuiceHa
KaK MCTOYHHMK BBHICOKOTEMIEPATYPHOTO IMJIAMEHH JIJISl CBAPKU U PE3KU METAJIOB

— KUCIIOPOACOepKAIIUe COeTUHEHHS (CIUPTHI U (eHOIIbI, KApOOHOBBIE KUCIOTHI M A(UPBI, alTbJETUIBI U
KCTOHBI, JKUPBI, yIIeBOabl). [IpakTUdeckoe MNPUMEHEHHE OJTHJIICHTIUKOJS, TIHIEepUHa, (eHOa.
[Ipumenenue Qopmanpaeruaa, ameranibAeTHAd, YKCYCHOM KHUCIOTh. MplUla Kak COJM  BBICIIUX
KapOOHOBBIX KMCJIOT. MOIOIIIME CBOWCTBA MbLjIa

— a30Tco/iepKalue COeAMHEHNS (aMUHBI 1 AMUHOKHUCIIOTHI, OeNku). BricokoMoONeKynapHbIe COeTUHEHUS
(cunTeTMYeCKMEe U OWOJOTMYECKU-aKTHUBHBIC). MoHOMEp, MOJuMEp, CTPYKTYPHOE  3BEHO.
[Tonumepu3arus 3TUIIEHa KAK OCHOBHOE HAIIPaBJICHUE €ro UCIOIb30BaHUSI.

I'eneTnyeckas CBsI3b MCXKY KilaCCaMU OPTraHNnYCCKUX COGI[I/IHGHI/IfI

HpaRanecmle 3aHATHUSA

CBolicTBa OpraHMYECKMX COEIMHEHUN OTAEIbHBIX KJIAcCOB (TpUBHAIbHAS M MEXJIyHapOJHas
HOMEHKJIaTypa, XUMHUUECKUE CBOMCTBA, CIIOCOOBI MOJMYYEeHHUs): TpeAebHbIe (AIKaHbl U LUKIOAIKaHBbI),
HenpeJenbHble (aJIKEHbI, aJKUHBI U aJIKaJIueHbl) 1 apOMaTUYECKUE YIJIEBOJOPO/Ibl, CIUPTHI U (DEHOIIBI,
KapOOHOBBIE KUCIIOTHI U A(UPHI, alIbAECTH/IbI U KETOHBI, aMUHBI 1 aMUHOKHCIIOTHI, BHICOKOMOJIEKYJISIpHBIE
COE€UHEHMS. 3aJaHNs Ha COCTABJICHHE YPAaBHEHMHM XMMHUYECKHMX PEaKIMHA C y4yacTHEM OpraHH4eCKHX
BEILECTB HA OCHOBAHUU UX COCTaBA U CTPOCHUS

CocraBieHne cxeM peakuuid (B TOM 4YHCIE€ 10 MPEAJOKEHHBIM IeMOoYKaM TIpeBpalleHuit),
XapaKTepU3yIOIUX XMMUYECKHE CBOMCTBA OPIraHUYECKUX COETMHEHUN OTAEIbHBIX KJIACCOB, CIIOCOOBI MX
MOJIyUeHUsI M Ha3BaHUWE OPraHUYECKUX COCJAMHEHUH 1O TPUBUAIBHOM WM MEXIYHAPOIHOMN
CHUCTEMAaTUYECKON HOMEHKJIIATYpE.
Pemenne npakTUKO-OPUEHTHPOBAHHBIX TEOPETUUYECKUX 3aJlaHMi Ha CBOWCTBA OPTraHUYECKUX
COEIMHEHMH OTAEIbHBIX KJIACCOB

JlaGoparopHas padora

OK 01
OK 02
OK 04

IIK 2.5
IIK 3.1
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JlabopaTtopHas pabota “IIpeBparieHus OpraHUYECKUX BEIIECTB MTPU HArpEeBaHUH'".

[Tonydenue sTuiIeHa U U3y4YeHUE €ro CBOMCTB. MoenrpoBaHue MOJIEKYN M XUMHUECKUX MPEBPaICHHI 2

Ha IIPUMEpPE dTaHa, STUIIEHA, alleTUIIEHA U JIp.
Tema 4.3. OcHoOBHOE co/lep:KaHue 6 OK 01
Unentudurauus | Teopermyeckoe oGydenne 4 OK 02
OpTaHIHICCKUX buooprannueckue coenunenusi. llpumenenue u Ouosoruyeckass poib YrieBoaoB. OkucieHue OK 04
BCILCCTB, HX YIJIEBOJOB — HMCTOYHUK OHEPrHHM J>KUBBIX OpraHu3MoB. OONacTH NPUMEHEHUS aMUHOKHCIOT. 9 IIK 2.5
SHATCHHC 1 [IpeBparieHus 6e1KOB MUIIK B opraHu3Me. buonorndeckue GpyHnkiuu 6enkoB. bruonornueckue GpyHKIUN IK 3.1
TIPHMCHCHHC B XKHUpOB. Posib Oprannyueckoil XMMUM B pelieHUH MpobJieM MUIIeBOH 0€30IMacHOCTH
ObITOBO 1 .| Ponp opraHuueckoil XMMUU B peEIIEHUU MpOoOJIeM HHEPreTHUecKOod Oe30macHOCTH, B Pa3BUTUU
HMPOMSBOACTBCHHOM| o 11 HBL, cO3MAHMM HOBBIX MaTepHaJiOB, HOBBIX UCTOYHUKOB YHEPTUHU (AIbTEPHATHBHBIE UCTOYHUKU
JICATCIBHOCTH sHepruu). OnacHOCTh BO3ACHCTBYSI HA )KUBbIE OPTraHU3Mbl OPTAaHMYECKUX BEIIECTB OTJENIbHBIX KJIACCOB 2
Hejopeka (YrneBogoposl, CHUPTHL, (EHONBI, XJIOPOPTaHHUYECKUE MPOU3BOAHBIC, aJBACTHIBI U JIP.), CMBICI

TOKa3aTess MPeAesbHO TOMYCTUMOM KOHIIEHTPALUU

JlaGopaTopHble 3aHATHUS 2

JlaboparopHas pabdota: “UneHTHUKAINS OPTAHUYECKUX COSAMHEHUN OT/ICIBHBIX KJIACCOB™

WNnentudukaius opraHMuecKUX COeIMHEHUN OTAEIbHBIX KJIACCOB (Ha MpUMEpPE allbJeTUI0B, Kpaxmara,

YKCYCHOW KHCIIOTHI, OEJIKOB | T.II.) C UCIIOJIB30BAHUEM HX (PH3UKO-XMMHYECKHX CBOWCTB M XapaKTEPHBIX 9

KauecTBEHHBIX peakiuil. JleHartypamusi Oenka npu HarpeBaHuu. [IBeTHBIE peakiuu OEJKOB.

Bo3HUKHOBEHNE aHAIMTHYECKOTO CHTHAJIA C TOYKH 3PEHUS XMMHUYECKHX IPOIECCOB MPHU MPOTEKAHUU

KayeCTBEHHON peaklny, MO3BOJISIONIEH NISHTH(PHUIIMPOBATh NPEI0KEHHbBIE OPTaHUYECKHE BEIECTBA
Kourpoasuas CtpyKTypa U CBOICTBa OPraHU4YECKUX BELIECTB 2
pabora 3
Pazneua 5. Kunernuyeckue u TepMOANHAMHYECKHE 3AKOHOMEPHOCTH MPOTEKAHUSI XHMHYECKUX PeaKiuii 4
CxopocTh OcHoBHOE coep:kaHue 4 OK 01
XUMHUYECKHUX Teopernueckoe odyuenue 2 OK 02
peaKIyiL. CKOpOCTb peakIiM, €€ 3aBUCHUMOCTb OT Pa3IM4YHBIX (aKTOPOB: MPUPOIBI PEArMpyIOLINX BEIIECTB, IK 2.5
Xumuaeckoe KOHIICHTPAIIWK PEarupyloNInX BEIIECTB, TEMIEPATypsl M IUIOMAIA PEAKIMOHHON TTOBEPXHOCTH. IK 3.1
paBHOBECHE TemnoBbie 3G HEKTH XUMUYECKUX peakIfii. DK30- U SHIOTEPMHUYECKHUE, PEAKLIUH. 9

OO6paTumMocTh peakuii. XuMHUYEeCKOe paBHOBECHE U €r0 CMEILIEHUE MTO/1 IEHCTBUEM Pa3IMUHBIX (PAKTOPOB

(KOHLIEHTpalMsT peareHTOB WJIM TPOJAYKTOB peakiMH, [aBlIeHHe, TeMmIepaTypa) s CO3AaHus

ONITUMAITLHBIX YCIIOBHU NPOTEKaHUs XuMU4eckux nporeccoB. [Ipuanun Jle [llarense

IIpakTnyeckune 3aHATHSA 2 OK 01
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Pemenne npakTUKO-OPUEHTHPOBAHHBIX 33JaHUN Ha aHamu3 (AaKTOPOB, BIMSIONIMX HA H3MEHEHHE OK 02
CKOPOCTH XUMHUECKOW PEeaKLny, B T.4. C MO3ULUI 3KOJIOTHYECKHU 11eJ1eCO00Pa3HOro MOBEACHUS B OBITY U 1K 2.5
TPYAOBOM AEATEIBLHOCTHU B LIEJIAX COXPAHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEH IPUPOJAHOM CPEIBL. IIK 3.1
Pemenune mnpakTUKO-OPUEHTHUPOBAHHBIX 3aJaHUMi Ha npumeHeHue npuHuuna Jle-Illatense s
HaXOXXJCHHUS HAlpaBJICHUS] CMEIICHHUs pPAaBHOBECHS XWMHYECKOM peakuud W aHanu3 (HakTOpOB,
BIIMSIFOIMX HA CMEIIEHNE XUMUUECKOr0 PABHOBECHSI
Pa3neu 6. PactBopsI
Tema 6.1. OcHoBHOE coep:KaHue OK 01
Houstue o Teopernyeckoe odyueHne OK 02
pacTsopax PacTBopenre Kak (U3MKO-XUMHUYECKHMU mporecc. PactBopbl. CrocoObl MPUTOTOBJIEHUS PACTBOPOB. OK 07
PactBopumocTs. MaccoBast 07151 pacTBOpEHHOT0 BetecTBa. CMBICIH MTOKa3aTes MPeAeabHO AOMYyCTUMOM K 2.5
KOHIICHTPAIIUU U €r0 UCIIOIh30BAHHUE B OLIEHKE DKOJIOTMUECKOM 0€301MacHOCTH. IIK 3.1
[IpaBuna 3KOJIOTMYECKH LEJIeCOO0OPa3HOI0 IMOBEACHHUS B OBITY M TPYJOBOH [EATENBHOCTH B LEJSIX
COXPAHEHUS CBOETO 3JI0POBbS M OKPYKAOILIECH MPUPOIHOW CPEbl; OMACHOCTh BO3JCUCTBUSA HA YKUBBIC
OpraHU3MBbl ONPE/IEICHHBIX BEILECTB.
Pemenne npakTHKO-OpUEHTHPOBAHHBIX PACYETHBIX 33JJaHUN HA PACTBOPHI, UCIIOIb3yEeMbIC B OBITOBOW U
IIPOU3BOJICTBEHHOM JIEATEILHOCTH YeJIOBEKa
Tema 6.2. OcHoBHOeE coep:kaHue OK 01
Hccnenosanue JlaGopaTopHbie 3aHATHS OK 02
CBOMCTB PACTBOPOB | JTaGopaTopHas paGota «IIpHrOTOBIEHHE PACTBOPOBY. OK 04
[IpuroroBneHue pacTBOpPOB 3a/laHHON (MaccoBoi, %) KOHLIEHTpalMH (C MPAKTUKO-OPUEHTUPOBAHHBIMU IK 2.5
BOIPOCAMH) U OIPEINIEHUE CPeJIbl BOJHBIX PACTBOPOB. 1K 3.1
Pemenue 3a1a4 Ha IPUTOTOBJIEHUE PACTBOPOB
IIpodeccnonanbHO-0pHMEHTHPOBAHHOE CO/lep:KaHMe (coep:KaHue MPUKJIAJTHOTO MOLYJIs1)
Paznen 7. Xumust B 6bITY ¥ IPOM3BOACTBEHHOI IeATEIHLHOCTH YeI0BeKa OK 01
Xumus B ObITY M (OcHOBHOE colep:KaHue OK 02
TpOH3BO/ICTBEHHON Teoperuyeckoe o0yueHue OK 04
NeITeIFHOCTH — v > OK 07
JeTOBeKA Hogelimme 1ocTHXeHUss XUMUYECKON HAYKW U XUMHUYECKON TeXHOJIOTUH. Posib Xxumun B obecnieyeHun
9KOJIOTMUYECKOM, SHEPTeTUYECKON U MUIIEBOM 0€30aCHOCTH, pa3BUTHH MeIUIMHEL. [IpaBuia moucka u gi g?

aHauM3a XUMHYECKOW HH(pOpMAIMM M3 pPa3IMYHbIX MCTOYHUKOB (HayyHass W Yy4eOHO-HaydHas
JUTepaTypa, CpecTBa MaccoBoi nHGopmanuu, cetb HTepHer)

IIpakTnyeckue 3aHATHSA
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[Touck m aHanM3 KEMCOB O MPUMEHEHHMM XWMHUYECKHX BEIECTB W TEXHOJOTUHA C ydyeToM Oymymien
npodeccnoHabHOM ~ NEATEIBHOCTH [0  TeMaM:  BaKHEWIUME  CTPOUTENIbHbIE  MaTepHallbl,
KOHCTPYKIIMOHHBIE ~MaTepualbl, KpacKu, CTEKIO, KEepamMHKa, MaTepuaibl JUIsl DJIEKTPOHUKH,

4
HAaHOMATEpHAJIbl, TEKCTWIBHBIE BOJIOKHA, WMCTOYHUKH DSHEPIHHM, OPraHUYECKME U MHHEPAJIbHBIC
yaoOpeHus, IEKapCTBEHHBIE BELIECTBA, OBITOBAS XUMHUSL.

3amura: [IpencraBieHue pe3ynbTaToB pelieHus KeicoB B (hopMe MUHU-I0KIAa ¢ Ipe3eHTaluen
JAudpepeHunpoBaHHbIN 3a4eT 2
Bcero 72
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3. YCJIOBUSI PEAJU3ALIMM ITPOTPAMMBI OBILIEOBPA30OBATEJIBHOM
JUCHMUILIAHBI

3.1. TpeGoBaHNsi K MUHUMAJBLHOMY MATEPUAJIBHO-TEXHUYECKOMY O0ecre4eHHI0
Jns peanuzanuu MmporpamMMbl JTUCHUIUIMHBI JTOJKHBI OBITh MPEIyCMOTPEHBI CIEAYIOIINEe
CrelMaibHbIe TOMEUICHUs: y4eOHbI KaOMHET XUMHH.

O6opynoBanue y4eOHOro kKaOuHera (HArJsIHble MOCOOMA): HAOOPHI IIAPOCTEPIKHEBBIX
MoJieJield MOJIEKYJI, MOJEIN KPUCTANIMUYECKUX PEIICTOK, KOJJIEKIIMH MPOCThIX U CJIOKHBIX BEIIECTB
W/WIM KOJUIEKIIMM TOJIMMEPOB; KOJUIEKIUS TOPHBIX IMOpPOJA W MHUHEpajoB, Tabnuua MeHneneesa,
yueOHbIe (prIbMBI, HU(PPOBBIE 00pa30BaTEIbHBIC PECYPCHI.

TexHuyeckue cpeacTsa 00yuyeHHsi: KOMIBIOTED C YCTPOWCTBaMU BOCIPOU3BEICHHUS 3BYKa,
MPUHTEP, MYJIbTUMEANA-TIPOCKTOP C SKPAHOM.

Oo6opynoBanue Jadoparopuu U Ppado4Yux MecT JIaDOPATOPUM: MEH3YPKH, NHUIIETKHU-
KarneJIbHUIIbI, TEPMOMETPBI, MUKPOCKOT, JIYIbl, TPEJAMETHbIC U MOKPOBHBIE CTEKJIA, MJIAHIIETHI JIJIS
KareJbHBIX peakuuid, GuibTpoBalbHAsg Oymara, MPOMBIBAJKHU, CTEKJISIHHbIE MPOOUPKHU, PE3HMHOBBIC
pOOKH, HA0Op PEaKTHUBOB, CTCKJISIHHBIC MATOYKH, INTATHBBI JUIS MPOOHPOK; MEPHBIC IMIIMHIPHI,
BOPOHKHU CTEKJISIHHBIE, BOPOHKH JenuTenbHble muinHapuueckue (50-100 M), CTynKu ¢ MEeCTUKOM,
dapdopoBbIe YaIIKH, TMHIIETHI, (GUIBTPHI OyMaXKHBIC, BaTa, MaPJIs, 9ACOBBIC CTEKJIA, dJICKTPOIUIHTKH,
1abopaTopHbIE ITATUBbI, CHUPTOBBIE TOPETKU, CIIUYKU, TPUOOP AJIS MOTYYSHHs Ta30B (MK MpoOrpKa
C Ta300TBOAHOW TPYOKOH), Aepxkarenu JUIsi MPOOUPOK, CKISIHKU JUISl XpaHEHUS PEaKTHUBOB,
pa3natouHble JTOTKU; XxuMudeckue crakanbl (50, 100 u 200 mi); mmaTenu; TUHIETHI; CEKYHIOMEPHI
(Tatimepsl), MepHbIe Tpooupku (Ha 1020 mur) u MmepHbIe KotObI (25, 50, 100 1 200 Mit), BoasHas OaHs,
CTEKJISTHHBIC MMaJIOYKK; KOHNYecKHre KoyObl st TutpoBanus (50 u 100 mi1); MHAMKATOPHBIE MOJIOCKH
11t onipeiesiennst pH v crannapTHas MHAMKATOPHAS 1IKAJa; YHUBEPCATbHBIA UHANKATOD; MUTETKH HA
1, 10, 50 mu (umm go3atopel Ha 1, 5 u 10 M), maGopaTopHble Becbl, pH-MeTphl, u np. 1abopatopHoOe
obopyoBaHue.

3.2. UnopmannonHoe odecnevyenne peajusanum NporpamMmbl

Jlureparypa
OcCHOBHBIEC HCTOYHUKHU:

1) Amn¢wunorenosa 1.B., babkos A.B. Xumust.bazossiit ypoens: 10-11 knaccsr.- I'pud YMO

CIIO, 2023.

2) Taopuensu O.C., OctpoymoB N.I"., CnankoB C.A. Xumus. ba3oBslit ypoBens. 10 kinacc — M.,
2022.

3) Ta6puensa O.C., Octpoymos W.I'., Cnaakos C.A. Xumusi. Ba3ossiit ypoens. 11 kimacc — M.,
2022.

4) MapreroBa T. B., Apramonosa E.B., T'ogynos E. b. Xumust — M., 2023.

JlonoJiHuTeIbHbIEe HCTOYHUKH:
1) Hukwurtuna H.I'., 'pebenpkoBa B.W. O6miast u Heoprannueckas xumusi — M., 2023. 2016.

2) Cysopos A.B., Hukonbckuit A.b. O0mas u Heoprannveckast XuMusi. Borpocs! u 3a1auun. — M.,
2023

HNHuTepHer — pecypcbl
http://gu-unpk.ru/chair/chemistry/study ( I'ocyrauBepcuter — YHIIK )
http://www.xumuk.ru/ ( cepucsl: Heopranmueckue peakuuu, Opranndeckue peakiuuu, MossipHbie
macchel, @opmarupoBanue popmyn, Penakrop hopmyn, YpaBHuBaHUE peakuuil, JIEKTPOHHOE
crpoenue aromoB, Urpa « Tabmuia Menaeneesa » , TepmonuHaMudeckue cBoicTBa, Konseprep
Benu4uH, ['ansBanomnapa, EI'D)
http://www.chem.msu.su/rus/elibrary/ ( Caiit xumuueckoro dakynpreta MI'Y. )
OcuoBbl xumun. Uatepret-yueonux (http://www.hemi.nsu.ru/index.htm)

20



4. KOHTPOJIb Y OIIEHKA PE3YJIbTATOB OCBOEHUSI OBIIIEOBPA3OBATEJIbHOMN
JAUCHUIIJINHBI
KoHTponb 1 OlleHKa pe3ynbTaToB OOy4YEHUS OCYIIECTBISICTCS MPENoAaBaTelieM B IMPOIEcce
IPOBEJCHUS MPAKTHUECKUX 3aHATUN U 1a00paTOPHBIX pabOT, TECTUPOBAHUS, & TAKKE BBIMOTHEHUS
00yJaromMMUCsT WHAUBHIYAIBHBIX 3aJaHUi, MPOEKTOB, HCCIEAOBaHUU. Pe3ymbTaThl 00ydeHUS
OTIPECIISAIOT, YTO OOydYaromuecs OJDKHBI 3HaTh, MOHUMAaTh M JEMOHCTPUPOBATH IO 3aBEPIICHUU
W3Y4YEHUS JTUCHUTUIUHBI.
Jis popmupoBaHUs, KOHTPOJIS U OLIEHKH PE3yJIbTaTOB OCBOCHUS Y4YEOHOM IHCIUIUIMHBI
UCTIONIBE3YETCSI CHCTEMa OICHOYHBIX MEpONPUATUH, TPEICTABISIONIas COOOH KOMIUIEKC Y4eOHBIX
MEPONPUSITHIA, COTIACOBAHHBIX C pe3yjibTaTaMu 00yueHus u chopmynupoBaHHbIX ¢ yuerom OI'OC
COO (mpeametnsbie pe3ynbtathl o aucuuiuae) u GI'OC CIIO.

Ne | OK/IIK |Mopyas/Pasnen/Tema (Pesyabtar o0ydyeHus THIBI OLEHOYHBIX MePONPUATHI
| OcHOBHOE cojIepKaHue
@opMyJIHPOBATH
Pa3gen 1. OcHoBEI pMy.IHp
1 0a30BbI€E IOHATHS H
CTPOEHUS BellecTBa
3aKOHBI XHMHH
1. Tect «CtpoeHne aTOMOB
XUMUYECKHUX DJIEMEHTOB M IPUPOJIA
XHUMHYECKOU CBA3UY.
2. 3amauyy Ha COCTaBJICHHE
XUMUYECKUX (POPMYJIT ABYXaTOMHBIX
coequHeHn (OKCUIOB, CYJIL(GUIOB
CocCTaBiIsITh XUMHYECKUE A ( A0B, Cynb (0B,
N TUAPUJIOB U T.I1.).
(hopMyIIbI COeAMHEHHI B
CtpoeHue aToOMOB 3. 3agaHus HA UCHOJIB30BaHUE
COOTBETCTBUH CO . .
XAMHYECKHAX XUMHYECKOH CHUMBOJIMKH U Ha3BaHUI
1.1 | OKO0l1 CTEIEHBIO OKUCIECHUS .
AJIEMEHTOB M MIPUPOIA COCTMHCHHH 110 HOMEHKJIAType
. XUMHYECKHUX 3JIIEMEHTOB,
XHUMHYECKOH CBSI3U MEXIYHAPOJIHOTO COI03a
HWCXO/S U3 BAJIEHTHOCTH U N .
TEOPETUUECKON U MPUKIIATHON XUMHH
3IEKTPOOTPHUIIATEIHHOCTH M
Y TPUBHAJILHBIX HA3BAHUH JIJIS
COCTaBJICHUS] XUMUYECKUX (PopmyI
JIBYXaTOMHBIX CO€TUHEHUN (OKCHIOB,
Cynb(GUI0B, THAPUIOB U T.I.) U
JIPYTUX HEOPTAHUYECKUX COSTMHEHUN
OTIEJIbHBIX KJIACCOB
1. Tect «MeTamauueckue /
HeMeTaJNIMYecKe CBOMCTBA,
3JEKTPOOTPULATENBHOCTD U CPOJICTBO
K DJIEKTPOHY XUMHUUYECKHUX JIEMEHTOB
XapakTepu3oBaTh
B COOTBETCTBHUE C UX IJIEKTPOHHBIM
XHMHYECKHE DJIEMEHTEI B
. CTPOCHUEM U TOJI0KEHHUEM B
[Teprnoandeckuit 3aKOH |COOTBETCTBUU C MX N
OK 01 MEPUOJNYECKON CUCTEME XUMHUECKHUX
1.2 u Tabsmma J[.1. MOJIO)KEHUEM B
OK 02 anemeHToB .M. Menaeneenay.

Menneneena

MIEPUOIUYECKON CHCTEME
XUMHYECKHUX 3JIEMEHTOB
.. Menneneea

2. IlpakTyeckue 3a1anus Ha
YCTaHOBJICHUE CBSI3U MEXITY
CTPOEHUEM ATOMOB XMMUYECKUX
3JICMCHTOB U HepI/IOJII/I'-IeCKI/IM
N3MEHEHHEM CBOMCTB XMUMHUYECKUX
JJIEMEHTOB ¥ UX COCTMHECHUH B
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Ne | OK/IIK |Mopnyas/Pasnen/Tema (Pe3yabtar o0ydyeHust THnbl OeHOYHBIX MEPONIPUATHI
COOTBETCTBUHU C MOJIOKEHUEM
[Iepnonnueckoii cucreme.
3. [IpakTUKO-OpHUEHTUPOBAHHBIC
TEOPETUUECKHE 3a/1aHus Ha
XapaKTepU3alUI0 XUMHUUECKUX
AJIEMEHTOB: «MeTaTn4ecKue /
HEMETaJUTMYECKHUEe CBOICTBA,
3JEKTPOOTPULIATEILHOCTD U CPOJICTBO
K JIEKTPOHY XMMHUYECKUX 3JIEMEHTOB
B COOTBETCTBHUE C UX JIEKTPOHHBIM
CTPOCHHEM U TMOJIO)KEHUEM B
MEePUONYECKOM CUCTEME XUMUYECKHUX
anemenToB .M. MenaeneeBay
KourtpoJsbHas padora
Pa3znea 2. XapakTepu3oBaTh THIIbI
2 . «CTpoeHue BelecTBa H
XuMuYecKHe peakuuu | XUMHYeCKUX PeaKkuuid
XHMHYeCKHe PeaKium)
1. 3ajaun Ha cocTaBlieHUE YpaBHEHUN
peaKkuum:
— COEMHEHMS], 3aMELLEHUS,
pas3ioxeHus, 0OMeHa;
— OKHCIIUTENBHO-
BOCCTaHOBUTEJIBHBIX PEAKIUH C
CocraBnarh peakuuu
UCIIOJIb30BaHUEM METO/a
COEMHEHUS, PA3NIOKEHUS,
ANEKTPOHHOTO OaaHca.
OK 01 THIIBI XUMHYSCKHX oOMeHa, 3aMeIICHu,
2.1 . 2. 3amaun Ha pacyeT MacChl BEIIECTBA
OK 04 peakuui OKUCIIUTENBHO- .
Wi 00béMa
BOCCTaHOBUTEJIbHBIC
ra3oB I10 U3BECTHOMY KOJIMUECTBY
peakuuu )
BEILIECTBA, Macce WK 00bEMY OTHOTO
Y3 YYaCTBYIOIIUX B PEAKIIUU BEIIECTB;
pacy€Thl
Macchl (00bEMa, KoTH4ecTBa
BEIIECTBA) MPOJAYKTOB PEAKIUH, €CITU
OJIHO U3 BEIIECTB UMEET MPUMECH
1. 3anaHus Ha cOocTaBJIEHHE
CocTaBisATh ypaBHEHUSI  |MOJIEKYJIIPHBIX U MOHHBIX PEAKIHii C
OK 01 DNEeKTPONUTHYECKAsT  |XMMHYECKUX PeaKIuu y4acTHEM KHUCJIOT, OCHOBAaHUHN U
2.2 OK 04 JUCCoIanus u HMOHHOTO 0OMeHa C COJIEH, YCTAaHOBJICHUE U3MEHEHUS
HWOHHBIN 00OMeH y4acTHeM KHCJIOTHOCTH CPEIBI
Heoprannueckux Bemiects |2. JlabopatopHas padora "Tumbl
XUMHUYECKHUX peakiuii”
Pa3nea 3. Crpoenue u (MccienoBars cTpoeHne u
. " KonTtpoabHas padora
cBoiicTBa cBoiicTBa o
3 «CBoiicTBa HEOPraHUYECKHX
HEOPraHN4eCKHUX HEOPraHu4eCKHUX
BelleCTB»
BellecTB BellecTB
OK 01 Knaccudukanms, Knaccudumnuponars 1. Tect «HomeHknaTypa u Ha3BaHUE
3.1 |IIK25 |HOMeHKIaTypa u HEOPraHU4eCcKue HEOPraHUYECKHUX BEIIECTB UCXOMS U3
I[IK 3.1 |cTpoenue BEIIECTBA B COOTBETCTBUM |UX XUMHUECKON (HOPMYIIbI UITN
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OK/IIK

Moayas/Paznen/Tema

PesynabTaT 00yuenus

THnbl OeHOYHBIX MEPONIPUATHI

HCOPTraHNYCCKUX
BCIICCTB

C X CTPOCHHEM

COCTaBJICHHE XUMUYECKOU (HhOPMYIIbI
KCXO/Isl U3 Ha3BaHUS BEUIECTBA IO
MEKTYHApOAHON MM TPUBHUAIBHOM
HOMEHKJIATYpe».

2. 3aayu Ha pacyeT MacCOBOM J0JIU
(Macchl) XUMHUYECKOTO dJIEMEHTa
(coemuHeHHs1) B MOJIEKYJIE (CMECH).
3. l[IpakTrueckue 3aJanus 1o
KJ1acCU(pUKallMu, HOMEHKJIAType U
XUMHYECKUM (hopmynam
HEOPraHUYECKUX BEIIECTB PA3IMYHBIX
KJIaCCOB.

4. IIpakTyeckue 3aJlanus Ha
ONPEACIICHUE XUMUYECKON
AKTUBHOCTH BEILIECTB B 3aBUCHMOCTH
BUJIa XUMUYECKOHN CBS3U U TUIA
KPUCTAITMYECKOHN pelIeTKu

3.2

OK 01
OK 02
[1IK 2.5
IIK 3.1

DOU3NKO-XUMHYECKIE
CBOICTBA
HEOPraHUYeCKUX
BEIIIECTB

VYcranaBiuBarth
3aBUCUMOCTH (PU3HKO-
XUMHYECKHX CBOMCTB
HEOPraHWYECKUX BEILECTB
OT CTPOCHHSI aTOMOB U
MOJIEKYJI, @ TAK)KE TUIIa
KPUCTAJUIMYECKOU
peleTKu

1. Tect «OCOOEHHOCTH XMMUYECKUX
CBOMCTB OKCHJIOB, KHCIIOT,
OCHOBaHMUH, aM(pOTEPHBIX
TUAPOKCHUJIOB U COJIEWM.

2. 3agaHus Ha COCTaBJICHHE
YpPaBHEHUH XUMHUYECKUX PEAKLIUM C
Y4aCTHEM MPOCTHIX U CIOKHBIX
HEOPTraHWYECKUX BEIIECTB: OKCHUIOB
METaJJI0B, HEMETAIJIOB U
aM(}OTEpHBIX IEMEHTOB;
HEOPraHUYECKUX KHUCIIOT, OCHOBAaHUM
1 aM(pOTEepHBIX THAPOKCHUIOB,
HEOPTraHWYECKHUX COJIEH,
XapaKTEePU3YIONIUX UX CBOWCTBA U
COCOOBI OTYYEHUSI.

3. IIpakTHKO-OpUEHTUPOBAHHBIE
TEOPETUUECKHE 3aJaHuUsl HA CBOMCTBA
Y TIOJTy4eHUE HEOPTAaHUIECKUX
BEIICCTB

3.3

OK 01
OK 02
OK 04

WNnentuduxamnus
HEOPraHUYEeCKUX
BEILIECTB

Uccnenosars
KaueCTBEHHbIE PEAKIINU
HGOpI‘aHI/IquKI/IX BCIIICCTB

1. IlpakTUKO-OpUEHTUPOBAHHBIE
3a/laHus IO COCTABIICHUIO
XUMHUYECKHX PeaKuil ¢ yqacTuem
HEOPTaHUYECKUX BEIIECTB,
UCTIONIBb3YEMBIX JUIS UX
UJICHTUPUKALUH.

2.JIaGopatopHas pabora:
“UnenTuduxaius HeOPraHUIECKUX
BEIIECTB”

Pasnen 4. Ctpoenue u
CBOMCTBA
OpraHH4YecKuX

HccnenoBarh cTpoeHue U
CBOMCTBA OPraHU4YeCKHX
BeLIECTB

KonTtpoabHas padora
«CTpoeHne U CBOMCTBA
OpPraHn4yecKHX BellecTB»
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Ne | OK/IIK |Mopnyas/Pasnen/Tema (Pe3yabtar o0ydyeHust THnbl OeHOYHBIX MEPONIPUATHI
BelllecTB
1. 3amanust Ha cOCTaBIECHUE HAa3BaHUU
OPraHUYECKUX COCIUHEHUH I10
TPUBHUAIBLHON WJIM MEXKTYHAPOIHOMN
CHUCTEMAaTUYECKON HOMEHKJIATYpe.
OK 01 Knaccudukanms, Knaccudumnuponats 2. 3agaHus Ha COCTABJIEHME IIOJIHBIX U
41 I[IK 2.5 CTpPOCHHUE U OpPraHUYECKHE BEIIECTBA B |COKPAIICHHBIX CTPYKTYPHBIX (hopMyI
' IIK 3.1 HOMEHKJIaTypa COOTBETCTBHH C UX OPraHNUYeCKHUX BEIIECTB OTACIbHBIX
OpPraHUYECKUX BEIIECTB [CTPOCHUEM KJIACCOB.
3. 3ajauun Ha onpeeeHue
npocTeiniei (GopMysbl OpraHuIeCcKOoi
MOJIEKYJIbI, HCXO/IS U3 3JIEMEHTHOTO
cocraBa (B %)
1. 3agaHus Ha cOCTaBIIEHUE
YpPaBHEHUN XUMHUYECKUX PEAKLIUM C
y4acCTHEM OpPraHUYECKUX BEIIECTB Ha
OCHOBAHHUU UX COCTaBa U CTPOCHHSI.
OK 01 2. 3amaHusa Ha COCTABJIIEHHE
YcranaBiuBaTh . .
OK 02 . YPaBHEHUN XUMUYECKUX PEAKIUH,
CBoHCTBa 3aBUCUMOCTH (DU3HKO-
OK 04 . WJUTIOCTPUPYIOIINX XUMHUUECKUE
4.2 OpraHUYECKUX XUMHUYECKUX CBOMCTB N
[IK 2.5 . CBOMCTBA C YYETOM MEXaHU3MOB
COeIMHEHNH OPraHUYeCKHUX BEIIECTB OT o
[IK 3.1 MPOTEKAHUS TAaHHBIX PEaKIuil 1
CTPOEHHUS MOJIEKYJI o
TEHETUYECKOM CBSI3U OPTaHUYECKUX
BEILIECTB Pa3HBIX KJIACCOB.
3. PacyeTrHble 33/1a4u 0 ypaBHEHUSAM
peaklMii ¢ y4acTUEM OPTaHUYECKUX
BEILIECTB.
Unentuduxanus 1.IIpakTUKO-OpUEHTUPOBAHHEIE
OK 01 OpraHU4YeCKHUX 3aJaHus 110 COCTABJIEHUIO
Hccnenosath Ny
OK 02 BEILECTB, UX 3HAUECHHUE XUMUYECKUX PEaKIUi ¢ ydacTHeM
KaueCTBEHHBIC PEAKIINH
OK 04 Y IPUMEHEHUE B OPraHUYeCKHUX BELIECTB, B T.4.
4.3 . OpPraHUYECKUX
I[IK 2.5 OBITOBOM U N HCMOJIB3YEMBIX T HX
. COEIMHEHNN OTAEIIBHBIX
IIK 3.1 MIPOU3BOACTBEHHOMN IACCOB uaeHTU(UKAINH B OBITY U
NEeATEILHOCTH MIPOMBIIIIJIEHHOCTH.
yeJoBeKa
Paznen 5.
Xapakrepu3oBaTh
Knnernueckne n
BJIMSIHHE PA3JIUYHBIX
TePMOJUHAMHYECKHUE
5 (¢pakTopos Ha
3aKOHOMEPHOCTH
PaBHOBeECHE U CKOPOCTh
NMPoOTeKAHUS .
. |[XMMH4YecKHX peakuuii
XHUMHYECKHX PeaKkuui
OK 01 XapakTepus3oBaTh [IpakTKO-OpUEHTUPOBAHHBIE
BJIWSHUE KOHIIEHTPALIMA |TEOPETUUYECKHUE 3aaHUs Ha aHAIN3
OK 02 CKopOCTh XMMIICCKHX earu IOH_II/I])I( B;P;_IeliTB u (I)aKpTo OB BJ'II/ISIIOI)LI/IX Ha U3MEHEHUE
5 [IK 2.5 peaKmuii. XMMUIECKOe EGMHep};T BI HA CKOPOCTb |CKO O(I:)TI/I ,XI/IMI/IquKOI\/'I CaKINH
IIK 3.1 |paBHOBecue patyp P P P )

XUMHUYECKUX PEaKIUi
XapakTepu3oBaTh

[IpakTHKO-OpUEHTUPOBAHHBIC 3aJaHUS
Ha IIpuMeHeHne nmpuHiuna Jle-
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Ne OK/IIK |Moayas/Pa3znen/Tema |Pe3yabTaT 00y4yeHus Tunbl OHEHOYHBIX MEPONIPUATHI
BIIMSIHUE U3MEHEHUS laTenne 111 HAX0XKIACHUSI
KOHIICHTpALIUY BEILIECTB, |HAIMpPaBICHUS CMEIIECHUS PAaBHOBECHUS
peaKkuuu cpeasl U XUMHYECKON peakly U aHallu3
TEeMIIepaTyphl Ha (hakTOpOB, BIMSIONINX HA CMEIICHHE
CMEIlIeHNE XUMUYECKOTO |XUMHUYECKOTO PAaBHOBECHS
paBHOBECHs
HccnenoBatb HCTHHHBIE
6 Paznen 6. PactBopbl  |pacTBOpPBI € 3aIaHHBIMH
XapaKTepUCTUKAMU
1. 3ajaun Ha NPUTOTOBJICHUE
OK 01 pacTBOpOB.
OK 02 2. [IpakTHKO-OpHUEHTUPOBAHHbIEC
PaznuyaTh UCTHUHHBIE
6.1 [IIK25 |[lonarue o pacTBOpax pacueTHbIE 3a/1aHus Ha IUCIIEPCHbIE
PacTBOpHI 9
[IK 3.1 CUCTEMBI, CII0JIb3yeMbIe B OBITOBOH U
MIPOU3BOJICTBEHHOM JESITEILHOCTH
YeloBeKa
OK 01
OK 04 . WccnenoBath Gu3nko-
UccnenoBanue cBOMCTB o JlabopaTtopHas pabota
6.2 |IIK2.5 XUMHAYECKHE CBOMCTBA . ’
pacTBOpoOB [IpuroTtoBnenue pacTBOpoB
I1IK 3.1 HUCTHHHBIX PacTBOPOB
1 IIpodeccnonaibHO-0OPHMEHTHUPOBAHHOE COIeP:KaAHUE (COAEePKAHUE TPUKIIATHOTO MOTYJIs1)
OueHuBaTh NOCIAEACTBUS
Pa3zpen 7. OLITOBOH U
Xumus B ObITY B NPOM3BOJACTBEHHOMI . .
N 3ammuTa Keiica (¢ yueTom Oyayiuei
7 NPOM3BOJACTBEHHON  |IesiTeJIbHOCTH YeI0BeKa N
N npo¢ecCHOHATBHOM eSITeIbHOCTH)
AesiTeJIbHOCTH ¢ MO3u Uit
YeJI0BeKa IKOJIOTHYECKOI
0e30MacHOCTH

OK 01
OK 02
OK 04
OK 07
IIK 2.5
IIK 3.1

Xumus B ObITY U
MPOU3BOJACTBEHHOMN
JesTeNbHOCTU
YesioBeKa

O11eHMBATh MTOCIEACTBUS
OBITOBOM U
MPOU3BOACTBEHHOMN
JEATeIIbHOCTH YEJIOBEKA C
MO3UITAHN DKOJIOTHUYECKOM
0e30IMacHOCTH

Ketic (¢ yuerom Oyaymieit
po¢eCCUOHATBHON NEATEITHHOCTH )
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