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OnoOpena
Ha 3aCeJaHMH [1e1aroOrM4ecKoro CoBeTa

npotokod oT «30» uroHss 2023 r. Ne §

PaGouas mporpamma ob6meobpazoBatenbHoil nuctuiummabl OJ1.12 XMMMUS pazpabotana Ha ocHOBE
(benepaabHOrOo TOCYAApCTBEHHOrO0 00pa30BaTENIbHOTO CTaHJapTa cpelHero ooduiero oOpa3oBaHus,
YTBEP)KJIEHHOTO MpHKa3oM MuHHCTEpcTBa 00pa3oBaHus 1 Hayku Poccuiickoii @enepaunu ot 17 mas
2012 1. No413, 3apeructpupoBanHoro B Munuctepcerse roctutinu Poccutickoit @eneparuu 07 utons 2012
r. peructpauuoHHbii Ne 24480 c¢ wu3MeHEeHMsIMM M JAONOJHEHUsMH, [IpumepHoil mnporpammsl
obmieoopaszoBarenpHOl muctuiummabl O/l 12 XUMUS, pexomennoBannorn ®I'BOY 1O UPIIO B
Ka4yecTBE NMPUMEPHOW MPOTrpamMMbl Ul peau3alliil OCHOBHOW MpPO(ECCHOHATBHONW 00pa30BaTebHON
nporpammbl CIIO Ha 06a3e OCHOBHOTO o0OIIero oOpa3oBaHHUS C TOJYYEHHEM CPEIHETO OOIIETo
oOpa3oBaHUs, YTBEpXIeHHOW Ha 3aceqannnu CoBeTa MO OIEHKE COJEpPKaHUS M KauecTBa MPHUMEPHBIX
pabouux TmporpamMM 00IIe00pa30BaTEILHOTO U  COLMAIBHO-TYMaHUTAPHOTO IIMKJIOB CPEIHETO
npodeccnoHambHOro oOpazoBanusi, mpoTokon Ne 14 ot «30» wHosOps 2022 r., ®I'OC CIIO mo mo
cnenuanbHocTd 21.02.03 CoopykeHHe U 3KcITyaTanusi ra3oHe(TenpoBOIOB U ra3oHepTeXpaHUIIUIL,
yTBEpKAeH npukazoM Munucrepctsa npocsemienus PO ot 19 anpens 2022r Ne 19.

Opranuzanus- rocyaapcTBEHHOE Or0KeTHOE MpodeccrnoHallbHOE 00pa3oBaTeIbHOE
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1. OBIIASI XAPAKTEPUCTUKA IPUMEPHOM PABOYEN ITPOT PAMMABI
OBIIIEOBPA30BATEJIBHOM JUCHUILIAHBI «XUMUS»

1.1. MecTO0 AUCHUILUIMHBI B CTPYKTYpe OCHOBHOI NpodeccHOHATBHON 00pa3oBaTeIbHOI
NPOrpaMMmblI

OOmeoOpa3zoBarenbHas JUCHUILIMHA «XUMHs» H3y4aeTcss Ha 0a30BOM ypOBHE B
0011e00pa30BaTeIbHOM LUKJIE Y4eOHOTO IIaHa OCHOBHOW MPO(EecCHOHANBHON 00pa3oBaTeNbHOM
MPOTrpaMMbl YKPYITHEHHBIX TpyII crneruaisaocteid: 21.00.00.

TpynoeMKOCTh TUCHUIUIUHBI « XUMUS» Ha 0a30BOM YPOBHE COCTaBJIsIeT 72 yaca, U3 KOTOpbIX 64
yaca — 0a30BbId MOIYJb (6 pa3nenoB) U 8 yacoB — nmpuKIaaHOW MOayab (1 paszmen), BKIIOYAIOIINMA
MPAKTUKO-OPUEHTUPOBAHHOE COJIepKAHNE KOHKPETHOM Mpodeccruu Win CreualbHOCTH.

[TpuknaaHOM MOAYINb BKIIOYAECT OAMH paszen. Paznen 7 «Xumus B OBITY U IPOU3BOACTBEHHOM
JeSITEILHOCTH YEJIOBEKa» Pean3yeTcs s BceX Mpodeccuil/CrenaabHOCTed Ha MaTepruaie Keicos,
CBSI3aHHBIX C 9KOJIOTMYECKON O€30MaCHOCTHIO U OLIEHKOH MOCIECTBUI OBITOBOI U IPOM3BOJICTBEHHOM
JeSITeILHOCTH, TIO OTPACIsIM Oyaymiel mpogecCnOHaIbHOM e TeTbHOCTH 00yJatoIIXCsl.

[Tepuoa oOydeHus u pactpeesieHre o ceMecTpam onpeenseT o0pazoBaTelibHas OpraHU3aIHs
CaMOCTOSITENIbHO, C YYEeTOM JIOTMKH ()OPMUPOBAHUS TMPEAMETHBIX pPe3ydbTaToB, OOIUX H
npo(ecCHOHANBHBIX  KOMIIETEHIMM, MEXIIPEAMETHBIX CBsI3ed € JOPYTMMH  JUCUUIUIMHAMHU
0011eo0pa3oBaTeabHOro U 001EeNpoheCCHOHATBLHOTO UKIIOB Y4eOHOTO MIIaHa.

1.2. e U IUIaHUPYeMbIe pe3y/JbTaThl 0CBOCHHUS TUCHUTLTHHBI

1.2.1. leau v 321244 AUCUUTJIMHBI

®opMHpOBaHUE Y CTYIEHTOB NPEACTABICHUS O XMMHUYECKOH COCTABISIOMIEH E€CTECTBEHHO-
HAYYHOH KapTHHBI MHpa KaK OCHOBBI NPUHATHA PEUICHUH B >KU3HEHHBIX M IPOU3BOJICTBEHHBIX
CHUTYallHsiX, OTBETCTBEHHOTO TIOBEACHHUS B TIPUPOIHOM Cpefe.

3agayu AUCHMILINHBI:

1) chopmupoBaTh NMOHMMAaHHE 3aKOHOMEPHOCTEH MPOTEKaHWS XUMHUYECKHX IPOILIECCOB U
SBJICHUA B OKpyXarolled cpene, LEIOCTHON HayyHOW KapTUHBI MHpa, B3aMMOCBSI3U W
B3aMMO3aBHUCHUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTb YMEHHUS COCTaBIISATH (OPMYIBI HEOPTaHWYECKHX M OPraHMYECKHX BEIIECTB,
YPaBHEHHSI XUMUYECKUX PEAKIHH, OOBSCHITH HX CMBICI, HHTEPIPETUPOBATH PE3YIbTATH XUMHUYECKUX
IKCTIEPUMEHTOB,

3) cdopmMHupoBaTh HABBIKM TPOBEACHUS IPOCTEHINTNX XUMHUYECKUX OSKCIIEPUMEHTATBHBIX
UCCIIEIOBAaHUN C COOMIOZCHNEM MpaBUil 0E€30IacHOTr0 OOpalleHUs ¢ BeleCTBaMU U Ja00paTOPHBIM
o0opynoBaHuEM;

4) pa3BUTh YMEHMs HCIOJIb30BaTh HMH(POPMAIMIO XMMUYECKOTO XapakTepa W3 Pa3IUYHbIX
UCTOYHUKOB,;

5) chopmMupoBaTh YMEHHUSI POTHO3UPOBATH TTOCIIEACTBUSI CBOCH NIEATEITFHOCTH U XUMHUYECKUX
IPUPOIHBIX, OBITOBBIX W IPOM3BOJICTBEHHBIX MPOIIECCOB;

6) chopMHUpOBATh MOHUMAHUE 3HAYMMOCTH JOCTIKEHUM XUMUYECKON HAYKU M TEXHOJIOTHH JIJIst
Pa3BUTHSI CONMATBHON U TIPOU3BOJICTBEHHOM cep.






1.2.2. [lnanupyemple pe3yjabTAaThl 0CBOeHNsI 0011e00pa3oBaTebHOH JUCHUILIUHBI B c00TBeTCTBHH ¢ PT'OC CIIO u Ha ocHoBe PT'OC COO

Koa n Ilnanupyemsie pe3yJbTAThl 0CBOCHHMS AUCHHILINHBI
HAMMEHOBaHHU
e

¢popmupyembIx O0mmue JlucuunmHapHbIe

KOMIIeTeHIN i

OK 01. B yacTu Tpy10BOro BOCIMTAHHUS: - BIQJETh CHCTEMOW XUMMYECKMX 3HaHUHM, KOTOpas  BKJIIOYACT:

BI)I6I/IpaTI> - TOTOBHOCTb K TpyAdy, OCO3HAHHUC LCHHOCTH | OCHOBOIIOJAraromue ITOHATUS (XI/IMI/I‘-IGCKI/Iﬁ OJICMCHT, aTOM, J3JICKTPOHHAasd

Croco0bl MacTepcTBa, TPYA0I00HE; obosiouka aToma, s-, p-, d-3JeKTPOHHBIC OPOUTAIN aTOMOB, HOH, MOJICKYII,

peliCHud 3a1a4 | - T'OTOBHOCTb K aKTUBHOM ACATCIIBHOCTU | B&AJICHTHOCTB, JJICKTPOOTPULATCIIBHOCTb, CTCIICHb OKHCJIICHHA, XUMHWYCCKasd

npodeccuoHan | TEXHOJIOIMYECKON U COLMATIbHOM HAIIPAaBIEHHOCTH, | CBA3b, MOJIb, MOJIIpHas Macca, MOJIIPHBI 00beM, YIJIEpOJIHBIH CKeJeT,

BHOU CMOCOOHOCTh MHUIMHMPOBAThH, IUIAHUPOBATh U | QYHKIMOHANbHAS TPYIINa, PAaJUKall, H30MEPHs, U30MEPHI, TOMOJIOTHIECKUI

JESITEIbHOCTH | CAMOCTOSITENILHO BBINOJIHATh TAKYIO AEATEIBHOCTD; | PSiA, TOMOJIOTH, YII€BOAOPOIbl, KUCIOPOA- M a30TCOAEpIKaIINe COeIMHEHHUS,

NPUMEHUTENBH | - HHTEpEC K pa3sIuYHBIM cdepam | OMONIOTHYECKH AaKTUBHBIC BellecTBa (YIJIEBOJBI, >KUPBI, OCIIKH), MOHOMED,

0 K Pa3JInYHbIM | IPOeCcCUOHATBHOMN e TETbHOCTH, NOJIUMEp,  CTPYKTYPHOE  3BEHO, BBICOKOMOJIEKYJSIPHBIE  COEIMHEHUS,

KOHTEKCTaM OgJiajieHMe  YHHBEPCAJIBHBIMH  y4eOHBIMH | KDUCTAJUIMYECKAsl PEIIeTKa, THIbI XMMHUYECKUX PEeaKIHid (OKUCIUTEIBHO-
MO3HABATEJILHBIMH J1€HCTBUAMM: BOCCTAHOBUTEJIbHBIE, 3K30-U 3HJIOTEPMUUYECKHE, PEAKLIUd HOHHOIO OOMEeHa),
a) 0a3oBbIe JIOTHYECKHE eiiCTBUS: pacTBOp, ANIEKTPOIHUTHI, HEANEKTPOIHUTHI, SJIEKTPOIUTHYECKAS TUCCOLIUAIIHS,
- CaMOCTOSITENILHO dbopmynupoBaTh U | OKUCIIUTEINb, BOCCTAHOBUTEINb, CKOPOCTh XMMUUYECKON peaKkIui, XUMUYECKOe
aKTyaJM3upoBaTh NpoOJIEeMy, paccMaTpuUBaTh €€ | paBHOBECHE), TEOPHM W 3aKOHBI (TEOPHS XHMHYECKOTO CTPOCHHS
BCECTOPOHHE; opranudeckux Bemects A.M. bytiepoBa, Teopus 3IEKTPOIUTHYECKOM

- YCTaHaBJ'H/IBaTB CyHIeCTBeHHI)II\/'I HpI/I3HaK NN
OCHOBaHUSl ISl CpaBHEHHS, KIacCH(PHUKAIUU U
0000IIICHHS;

- OIpenensaTh UeNd JeSTENbHOCTH,
napaMeTpLI nu KpI/ITepI/II/I UX JOCTHUXKCHUS,
- BBIBISITH 3aKOHOMEPHOCTH W TPOTHBOPEUHUS B
paCCManI/IBaeMBIX SIBJICHUAX

- BHOCUTH KOPPEKTHUBHI B JACSITEILHOCTD, OIICHUBATH
COOTBETCTBHE PE3yJbTATOB IEJISM, OIICHUBATH
PUCKU TIOCTEACTBHIA NeSTENLHOCTH,

3aJaBaTb

aucconuanuy, nepuogudecknid 3akod .M. MenneneeBa, 3aKOH COXpaHEHUs
Macchl), 3aKOHOMEPHOCTH, CUMBOJIMYECKHH S3bIK XUMUH, (aKTOJIOTHMUYECKHUE
CBEJICHUS O CBOMCTBAaX, COCTaBE, MOJyUYCHUH U OE30IIaCHOM HCIIOJIb30BaHUH
BAOXHEHUIIMX HEOPraHMYECKUX M OpraHMYecKMX BeEUIeCTB B OBITY U
MPaKTUYECKON JAESITEIbHOCTH YEJIOBEKa;

- YMEThb BBIABJIATH XapaKTEpHblE NPU3HAKM M B3aMMOCBSA3b H3YYEHHBIX
HOHﬂTHfI, MPUMCHATH COOTBETCTBYIOIIUEC ITOHATUA TP OIMUCAHUHN CTPOCHUSA U
CBOMCTB HEOPraHMYECKMX W OPraHMUYECKHUX BEIIECTB M HUX IPEBPALLEHUI;

BBISIBJIATDH B3aNMOCBA3b XUMHUYCCKUX 3HAaHUH C IIOHATUSIMHU nu
NpEACTABICHUAMU APYTHUX CCTCCTBCHHOHAYYHBIX IPECAMCETOB,
- YMETb HCIIOJIB30BaTh HanMCHOBAaHUS XHUMHUYCCKUX COG}II/IHeHI/Iﬁ




- pa3BUBaTh KPEATUBHOE MBIILUICHUE NPU PELIEHUH
YKU3HEHHBIX TIPOOIIEM

0) 0a3oBbIe HCCIeA0BATEIbCKHE TeHCTBHS:

- BJIaJICTh HaBBIKAMH y4e€OHO-UCCIIeI0BATEIbCKON 1
MPOEKTHOM JIESITENbHOCTH, HABBIKAMH Pa3peIICHUS
npo0Jem;

- BBUBJISITH IPUYUHHO-CIICICTBEHHBIE CBS3U H
aKTyaJIU3UpOBaTh 3a/1ady, BBIIIBUTaTh THIIOTE3Y €€
pelIeHus, HaXOJIUTh apryMEHTHI IS
JI0Ka3aTesibCcTBa CBOMX YTBEPXKICHMM, 3a7aBaTh
MapaMeTpbl U KPUTEPUU PELLICHUS,

- aHaJM3MpPOBATh IOJIYYCHHBIE B XOJE PELICHUS
3a7a4d PE3yIbTaTbl, KPUTUYECKU OLEHHUBATh HX
JIOCTOBEPHOCTh, MPOTHO3UPOBATH HM3MEHEHUE B
HOBBIX YCIIOBUSIX;

- YMETh IEPEHOCUTh 3HAHUS B MO3HABATEJIbHYIO U
MPAKTUYECKYIO0 00JIACTH KU3HEACATEIHbHOCTH,

- yYMEeTb HHTETPUPOBATH 3HAHUS U3 Pa3HbIX
MPEAMETHBIX 00JIacTeH;

- BBIABMTATh  HOBBIE  HJEH,
OpUTHHAIBHBIE TOAXO/IbI U PEIICHUS;
- CI0COOHOCTh X MCIOJIb30BaHUS B
ITO3HABATEILHOW U COLMAIBHOM IPAKTUKE

npeajiaratb

MEXKIYHAPOAHOTO COKO3a TEOPETUYECKOM W MPUKIAJHOM XHUMHU U
TPUBHUAJIBHbBIC HAa3BAaHHS BKHEHIIINX BEIIECTB (STHIICH, alleTHIICH, TJIHIEPHH,
¢beHon, Qopmanmbaerun, yKCycHas KHCIOTa, TJIMLWH, YrapHbld ras,
YIJICKUCIIBIN Ta3, aMMHUAK, TalleHas U3BECTh, HETAIlICHAs W3BECTh, MTUTHEBAs
colla U JPYTuX), COCTaBIATH (HOPMYJIbl HEOPraHWYECKHX M OPraHUYECKUX

BEILIECTB, YPaBHEHUS XHMHYECKUX PpEAKIUH, OOBACHATH WX CMBICI;
MOATBEPXKIATH XapaKTepHbIE XUMHYECKHE CBOMCTBA BEILIECTB
COOTBETCTBYIOIIMMH IKCIEPUMEHTAMH U 3alIUCSIMU YPAaBHEHUN XUMHUYECKUX
peaKLHii;

- YMETb YCTaHaBJIMBATh NPUHAIJICKHOCTh H3YYEHHBIX HEOPIaHUYECKUX H
OpraHN4Y€CKUX BCUICCTB K OIPECACICHHBIM KJIaCCaM W I'pylIiaM COGI[I/IHGHI/If/'I,
XapaKkTepu3oBaThb MX COCTaB M BaKHEHIME CBOMCTBA; ONpEAENsATb BUAbBI
XUMUYECKUX CBsi3ed (KOBaJIGHTHAs, MOHHAs, METAJUIMYECKas, BOJOPOAHAs),
THUIIBl KPUCTAUIMYECKUX PEIIETOK BEIIECTB; KiIaccu(GUIUpoBaTh XUMHUECKUE
peakuuu;

- copMmupoBaTh NpPEACTABICHUSA: O XMMUYECKOH COCTaBIISOLIECH
GCTGCTBGHHOHaYQHOﬁ KapTUHBI MHpa, POJIU XHUMHUHU B IIO3HAHHUHN SIBJICHUM
OpUpoasl, B (OPMUPOBAHMM MBIIUICHUS W KYJIbTYpbl JIMYHOCTH, €€
(YHKIIMOHATIBHOW I'PaMOTHOCTH, HEOOXOIMMOM Ui peleHus] MPaKTUYECKUX
3aJa4 ¥ 9KOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/0POBBIO U
MIPUPOIHOM CpeJE;

- yMeTb MpPOBOJUTH pacueTsl MO XMUMHUYECKMM (opMylaM M ypaBHEHHIM
XUMHNYECKUX peaxunﬁ C HCIIOJB30BaHUEM (i)I/ISI/I‘-IGCKI/IX BCJIMYHUH,
XapaKTepU3YIOIIUX BEIIeCTBa C KOJMYECTBEHHOM CTOPOHBI: Macchl, oObemMa
(HOpMaJIbHBIE YCIIOBHUSI) Ta30B, KOJMYECTBA BEIIECTBA; MCIOIb30BATh
CHUCTEMHBIE XMMHMUYECKHE 3HAHMs A NPHUHATHS PELICHHH B KOHKPETHBIX
JKU3HCHHBIX CUTYallHuAX, CBA3AHHBIX C BEHICCTBAMU U UX IPUMCHCHHUEM

OK 02.
Hcnoap3oBaTh
COBPEMEHHBIE
cpencTBa
ITOMCKa,
aHanu3a u

B o6s1acTH HEHHOCTH HAYYHOIO MO3HAHUS:

- c(hOpMHUPOBAHHOCTh MHPOBO33PEHUS,
COOTBETCTBYIOILIETO ~ COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAyKM M OOILIECTBEHHOW MpPaKTHKH,
OCHOBaHHOTO Ha Juasnore KYJIBTYP,

- YMETb IIAHUPOBATD U BBITIOJIHATH XUMHUUECKUH SKCIIEPUMEHT (IPeBpaleHUs
OpPraHWYECKHX BEIECTB IIPU HArpeBaHUH, ITOTYYEHNE 3TUIICHA U U3YYEHHE €r0
CBONMCTB, KAuUECTBCHHBIC pEaKUMM Ha albIErUAbl, Kpaxmal, YKCYCHYIO
KHCIIOTY; JIeHaTypalus OelKOB MPH HArpeBaHHUM, [[BETHBIE PEaKIUN OEIKOB;
MIPOBOJIUTH PEAKIIMM MOHHOTO 0OMEHa, OTIPeIeNIATh CPEely BOJHBIX pACTBOPOB,
KauecTBEHHbIE pPEaKIUU Ha cyinbdaT-, KapOOHAT- U XJIOPHI-aHHUOHBI, Ha




WHTEPIIPETAUN
uHpopmanuu, u
UH(POPMALIMOHH
bI€ TEXHOJIOTHH
Ui
BBITMIOJTHEHUS
3a1a4
npodeccuoHal
bHOU

eI TEIbHOCTH

CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MeCcTa B
MOJUKYJIbTYPHOM MUPE;

- COBEPILIEHCTBOBAHUE A3BIKOBOM M YHUTATEIBCKOU
KyJbTYpbl KaK CpEJCTBa B3aMMOJCHCTBHUS MEXKIY
JIFOJBMHU U IO3HAHUS MUPA;

- OCO3HAHME IIEHHOCTH HAYYHOH JIE€SITEIbHOCTH,

TOTOBHOCTb ~ OCYLIECTBJISITH ~ NPOEKTHYIO U
HCCIIEI0BATEIbCKYIO JESTEIbHOCTD
UHJUBUAYAJIBHO U B TPYIIIIE;

OBiajgeHne  yHUBEpPCAJIbHBIMM  y4eOHBIMHU

NMO3HABATEJILHBIMHU JAeHCTBUSMM:

B) padota ¢ ungopmanmei:

- BJIQJICTh HABBIKAMH TIOJy4eHUsS HWHPOpPMAIMH U3
HUCTOYHUKOB pPa3HBIX THIIOB, CaMOCTOSTEIbHO
OCYIIECTBISTH TIOUCK, aHAIN3, CHCTEMAaTU3AINI0 U
HHTEPIPETAIHNI0O HHPOPMAIUH PA3TUYHBIX BHIOB U
(dhopM TpeIcTaBICHHUS,

- co3JaBaTh TEKCThl B pa3jM4YHBIX (opmarax c
Y4eTOM Ha3HaueHUss WHPOpPMAIMU U IIeJICBOK
ayTUTOPUH, BBIOMpas ONTHUMAIBHYIO  (QopMy
MIPEJICTABJICHUS M BU3YyaTH3aIUH;

- OIICHHBAThb JIOCTOBEPHOCTb, JIETUTUMHOCTD
WH(OpPMAIIMNK, €€ COOTBETCTBHE IPABOBBIM U
MOPaIbHO-3THYECKUM HOPMaM;

- HCIIOJIB30BAaTh CpeJICcTBa WH(OPMANMOHHBIX H
KOMMYHHMKAIIMOHHBIX TEXHOJOTHH B pEUICHUH
KOTHUTHBHBIX, KOMMYHHKATHBHBIX "
OpraHM3allMOHHBIX  33a7a4 €  COOJIOJCHHEM
TpeOOBaHUI IPrOHOMHKH, TEXHUKH O€30MacHOCTH,
TUTUEHBI, pecypcocOepekeHUs, TPaBOBBIX U
TUYECKMX  HOPM, HOPM  HH(POPMAITMOHHOMN
0E30I1aCHOCTH;

KaTHOH aMMOHMUS; pelIaTh AKCIIEPUMEHTaIbHbIE 33/1a4H 110 TeMaM "MeTaiisl"
u "Hemeramibl") B COOTBETCTBUM C MIPABUJIAMH TEXHHKH O€30MACHOCTH TPH
00palIeHnu ¢ BEIIeCTBAaMH H JIAOOpaTOPHBIM 000pyI0BAHNEM; IPEICTABIIATh
pe3yNbTaThl XMMHYECKOTO OJKCIepUMEHTa B (opMe 3amucu ypaBHEHUUH
COOTBETCTBYIOLIMX PEAKIHMA U (HOPMYyIHPOBATh BHIBOJBI HAa OCHOBE 3THX
PE3yJIbTaTOB;

- YMETh aHATU3UPOBATh XUMUYECKYIO0 HHPOPMALINIO, TIOITY4aeMYI0 U3 Pa3HBIX
HCTOYHUKOB (CpeACTB MaccoBOM nHpopmanuu, cetb IHTepHET u apyrue);

- BJIa/IeTh OCHOBHBIMU METOIAMH HAYYHOI'O [I03HAHUS BEIIECTB U XMMHUECKUX
sBIIeHUH (HaOII0ZeHNEe, U3MEPEHHE, IKCIIEPUMEHT, MOJICIIUPOBAHHUE);

- YyMeTb MpPOBOJAUTH pPacueThl MO XMUMHUYECKHM (opMylamM H YpaBHEHHSIM
XUMHUYECKUX  pEeakuuid ¢  HCIONb30BaHHEM  (U3MYECKUX  BEJIHYHH,
XapaKTEepU3YIOIIMUX BEIIECTBA C KOJIMYECTBEHHOM CTOPOHBI: Macchl, o0bemMa
(HOpMallbHBIE YCIIOBHUSI) Ta30B, KOJIMYECTBA BEIIECTBA; HCIOIb30BATh
CUCTEMHbIE XMMMUYECKHUE 3HAHMS JJIS NPHUHITHUS PELICHUH B KOHKPETHBIX
KU3HEHHBIX CUTYAIlUSIX, CBA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM




- BIIQJICTh HABBIKAMU PACIIO3HABAHUS U 3aIIUTHI
nHpopMmanuu, nHOOPMAITMOHHONU 0€301TaCHOCTH
JTUYHOCTH;

OK 04.

D¢ dexTuBHO
B3aUMOJICUCTBO
BaTh U
paboTath B
KOJIJICKTUBE U
KOMaH/Ie

- TOTOBHOCTb K CaMOpPa3BUTHIO,
CaMOCTOATEIBHOCTH U CaMOOIIPEEIICHUIO;
-OBJIa/ICHHE HaBbIKaMU yueOHo-
HCCIIEJIOBATENIbCKOM, IPOEKTHOM W COLUMAIBHOU
NESTEIIBHOCTH;

Osinanenue YHHBEPCAJIbLHBIMH
KOMMYHUKATHBHBIMH 1eHICTBUAMM:

0) coBMeCTHas1 AeATeIbHOCThD!

- IIOHMMaTb M HCIOJIb30BAaTh IPEUMYILECTBA
KOMAaHTHOW ¥ MHIAMBHyaTbHOIN paboThI;

- INpUHUMAaTh LEJIU COBMECTHOM JEATEIBHOCTH,
OpraHU30BbIBATh U KOOPAMHUPOBATH JCHCTBUA IO
€€ JOCTM)KCHMIO: COCTaBJIATh IUIAH JEHCTBHIA,
pacupenensaTb poiau ¢ y4eTOM MHEHUN Y4aCTHUKOB
00CyX/1aTh pe3yJIbTaThl COBMECTHOM palboTHI;

- KOOPJMHUPOBAaTb U BBHIIOJHATH pPadOTy B

YCIOBUAX peanbHOro, BUPTYaJIBbHOTO u
KOMOWHHMPOBAHHOTO B3aUMO/ICHCTBUS;
- OCYLUECTBJIATH IIO3UTUBHOE CTPATETMYECKOE

MOBEJICHUE B PA3JIMYHBIX CUTYAIUAX, TPOSBISATH
TBOPUYECTBO U BOOOpakeHUE, ObITh HHUIIMATUBHBIM
OBiajieHne YHUBEPCAJIbHBIMH PeryJsiTUBHBIMU
JeficTBUSIMU:

') MPUHATHE ce0s1 U APYTUX JIO/Aeii:

- IPUHUMATh MOTHUBBI U aPTYMEHTHI APYTUX JFOACH
P aHATN3E PE3y/IbTaTOB JCITCILHOCTH;

- IpU3HaBaTh CBOE MPABO U MPABO APYTUX JIOACH Ha
OINOKHU;

- pa3BUBATh CIIOCOOHOCTH MTOHUMATH MUP C
TTO3UITUH JIPYTOT0 YeJIOBEKa,

- YMETb IUIAHUPOBATH U BBIIOJIHATh XUMHUECKUI IKCIIEPUMEHT (IIpeBpaLeHUs
OpPraHMYECKUX BEUIECTB IIPU HArPEBAHUHU, IOJIYyUEHHE ITUIIEHA U U3YUEHUE €TO
CBOWCTB, KAauECTBEHHbIE pEaKUUU Ha aJbJAETHJbl, Kpaxmall, YKCYCHYIO
KHUCJIOTY; ACHATypauus OCJIKOB IPH HArpEBaHHH, IIBETHBIC PEAKIMU OEJIKOB;
IIPOBOJIUTH PEAKIIMUM HOHHOT'O 0OMEHA, ONIpeNIeNATh CPely BOJHBIX paCTBOPOB,
KAuecTBEHHbIE PEAKLUU Ha cyiabdar-, KapOOHAT- U XJIOPHUJI-aHUOHBI, Ha
KaTHOH aMMOHMSI; pelIaTh 3KCIepUMEHTaJIbHBIE 3a/1a4M 110 TeMaM "Metaibl"
n "Hemeramibl") B COOTBETCTBUM C MpaBUIaMH TEXHUKU O€30MACHOCTH NPU
oOpallleHnH ¢ BellecTBaMH U JIAOOPaTOPHBIM 000pYI0BAHNEM; IPECTABIATh
pe3yabTaThl XWMHUYECKOTO SKCIIepUMEHTa B (opMe 3amucH ypaBHEHUH
COOTBETCTBYIOLMX peaKIMi U (HOpMyIUpOBaTh BHIBOJBI Ha OCHOBE 3THUX
pe3yIbTaTOB




OK 07. B 00/1acTH 3K0J10THYECKOT0 BOCIIUTAHMSA: - chopMUpOBaTh TPEACTABICHUS: O XHMHUYECKOW  COCTaBISIOMICH
CopneiicTBoBaTh | - c(hOPMUPOBAHHOCTh 3KOJOIMUECKOW KYNIbTYpHI, | €CTECTBEHHOHAyYHOW KAapTHHBI MHpA, POJIM XUMHUU B ITO3HAHUU SIBJICHUHN
COXPaHEHHUIO MOHMMaHHUE BIIMSHUS COLMAIBbHO-3KOHOMUYECKUX | MPUPOAbI, B (OPMHPOBAHUU MBIIUICHUS H KYJIbTYpPbl JUYHOCTH, €€
OKpy’Kalolled | MpOLIeCCOB  HA  COCTOSHUE  NPUPOAHOW U | QyHKIIMOHAIBHOW I'PaMOTHOCTH, HEOOXOIUMOM JUIsl PELIeHUs IMPAKTUYECKUX
Cpelibl, COLMAJILHOW  Cpelbl, OCO3HAHHWE TJI00AJIBHOTO | 33/1a4 U KOJOTMYECKH OOOCHOBAHHOTO OTHOLICHHS K CBOEMY 3J0POBBIO U
pecypcocOepex | XxapakTepa 3KOJIOIHYECKHX Ipo0ieM; IIPUPOJHOM CpeEnce;
€HHUIO, - IUIAHUPOBAaHHME M OCYILECTBIICHHE ACUCTBUI B | - YMETh COONIOATh MPABUIIA SKOJIOTUYECKH 1L1EIeCO00pa3HOro MOBEACHUS B
IIPUMEHSTD OKpy’Karollell cpele Ha OCHOBE 3HaHUS Lejied | ObITy U TPYHOBOH AEATEIbHOCTH B LIENAX COXPAHEHUS CBOErO 3/0POBb U
3HaHUS 00 YCTOWYMBOI'O Pa3BUTHS YEJIOBEYECTBA; OKPY’KalOIlled IPUPOJHOM CPEnbl; YUYUTHIBATH ONACHOCTH BO3JCUCTBUS Ha
WU3MEHEHUN aKTUBHOE HENPUATHE NEHCTBUM, IPUHOCAIIMUX BPE | )KMBBIE OPraHU3Mbl ONPEIECIICHHBIX BEIIECTB, MOHMMAs CMBICHI IOKa3aTells
KJIMMATa, OKpY>Karollen cpere; MpeIeIbHON TOMYCTUMOW KOHUECHTPALIMU
IIPUHLIHATIIBI - yYMEHHME IPOrHO3MPOBaTh HEOJIAronpHsTHbIE
OepexIInBOro 9KOJIOTMUECKHUE MOCHEACTBUS MPEANPUHUMAEMbBIX
IIPOU3BOJICTBA, | ACHCTBUI, IPENOTBPAILATh UX;
3¢ heKTHBHO - pacumpermne OTIbITA JIeATeTbHOCTH
JEICTBOBATh B | DKOJIOTUYECKON HAIIPABJIEHHOCTH;
Ype3BbIYAHBIX | - OBJIAJICHHE HaBbIKAMU y4eOHO-
CUTYaLUsAX UCCIIEI0BATENIbCKOM, IPOEKTHONW U COLMAIbHON

NeSITeNIbHOCTH;
IIK1.1. -BJIaJICHUE OCHOBHBIMU METOJaMH Hay4HOTO - ¢(hOpMUPOBAHHOCTD MPEJCTABICHUN: O XMMUYECKON COCTaBIISIOIIEH
BoinonusaTe MO3HAHUS BEIIECTB U XUMUYECKUX SIBICHUN €CTECTBEHHOHAyYHOW KapTUHBI MUPA, POJIU XMMUU B TIO3HAHUHU SIBJICHUI
CTpouTeNbHble | (HaOMIOJeHNe, U3MEPEHHE, SKCTIEPUMEHT, IPUPOJIBI, B POPMUPOBAHUH MBILUIEHUS U KYJIbTYPhl JUYHOCTH, €€
paboThI Ipu MOJIETTUPOBAHUE); (YHKIIMOHATILHOW IPaMOTHOCTH, HEOOXOAUMOM /17151 pelIeHUs] TPAKTUIECKUX
COOPYKECHHH, -c(hopMUPOBAHHOCTH YMEHHUH POBOJUTH PACUYETHI | 3a/1a4 U SKOJOTHUECKH 0OOCHOBAHHOI'O OTHOLLIEHHS K CBOEMY 3/I0POBBIO U
PEKOHCTPYKIUH | IO XUMHUYECKUM (POpMYyJIaM U ypaBHEHUSIM MIPUPOIHOM cpere;
Y PEMOHTE XUMHYECKHUX PEAKIMH C UCTIOIb30BAaHUEM - ¢(hOpMUPOBAHHOCTh YMEHUH BBISBIATH XapaKTepHbIE MPU3HAKU U
00BEKTOB (bu3MYECKUX BEINYNH, XapaKTEPU3YIOIINX B3aMMOCBSI3b U3YUEHHBIX OHITUN, TPUMEHSATh COOTBETCTBYIOIINE OHATHS
TpyOONPOBOJH | BEIIECTBA C KOJIMYECTBEHHON CTOPOHBI: MACCHI, IIPY ONIMCAHUM CTPOEHUS U CBOWCTB HEOPraHUUYECKUX U OPraHUYECKHUX
oro — o0BbemMa (HopMasbHbIE YCIIOBHS) Fa30B, KOJMYECTBA | BEIIECTB U UX MPEBPALLEHUI; BBIABIATH B3aUMOCBSA3b XUMUYECKUX 3HAHUMN C
TPAHCIOPTA, — | BEILIECTBA; UCIIOJIb30BaTh CUCTEMHBIE XUMUYECKHE | IOHATHAMU U MPEACTABICHUAMU IPYIrUX €CTECTBEHHOHAYUHBIX IIPEIMETOB;
XpaHeHus, 3HAHUA JUISL IPUHSATHS pEIIeHNH B KOHKPETHBIX - chopMHpPOBAaHHOCTH YMEHUN UCIIOJIB30BaTh HANMEHOBAHUS XUMHUECKUX
pacrpeneneHusl | JKU3HEHHBIX CUTYalUsAX, CBA3aHHBIX C BELECTBAMH | COEIMHEHUN MEXTyHAPOIHOTO COI03a TEOPETUYECKON U IPUKIIAHOW XUMHUH
raza, Hepru, U UX IPUMEHEHUEM; Y TPUBHUAJIbHBIE HA3BaHMsI BaKHEHIIMX BEIIECTB (ALETHIIEH, TJIUIEpHUH,
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HEPTETPOIYKTO
B.

-c(hopMHUPOBAHHOCTh YMEHUH TNIAHUPOBATH U
BBITIOJIHATh XUMUYECKUH IKCIIEPUMEHT
(npeBpallleHUs1 OpraHMYECKUX BEIIECTB IPU
HarpeBaHuy, MOJIYyYCHHUE STUICHA U U3yYEHUE €T0
CBOMCTB, KAUECTBCHHBIC PEAKLIMK HA aJIbJCTHUIbI,
Kpaxmall, YKCYCHYIO KHCJIOTY; ACHATypaLus
O€JIKOB IPH HAIPEBaHMH, [IBETHBIC PEAKLIUU
0€eJIKOB; MPOBOAUTH PEaKI[MK HOHHOTO 0OMeHa,
OIPENENATh CPEeNy BOAHBIX PACTBOPOB,
KayecTBEHHbIE peaKkluM Ha cynbdar-, kapOoHaT- U
XJIOPUA-aHUOHBI, HA KATHOH AMMOHMSI; peIlaTh
9KCIIEPUMEHTAJIbHBIE 33/1a41 110 TEMaM
«Metamnel» 1 «HemeTane») B COOTBETCTBUU C
IIpaBUJIAMU TEXHUKHU 0€30IaCHOCTU NPU
00pallleHNH C BEIEeCTBAMH U JJAOOPaTOPHBIM
000pyZI0BaHUEM; ITPEJICTABIIATH PE3yIbTaThl —
XUMHUYECKOI0 IKCIIEpUMEHTa B (hopMe 3aIncu
YPaBHEHUI COOTBETCTBYIOIUX pPEaKLUi U
(hopMyNIMpOBaTh BHIBOJIBI HA OCHOBE ITHX
pe3yIbTaToB;

¢benon, hopmManbaerua, yKCyCHas KUCIOTa, TIUIMH, yrapHbIi ra3,
YTJICKUCIIBIN Ta3, aMMHaK, TallleHast H3BECTh, HeTallleHast U3BECTh, MUThEBas
coJla U IPYTHX), COCTABIATH (hOPMYJIbl HEOPTaHMUECKUX U OPraHMYECKUX
BEILECTB, YPABHEHHS XUMHUYECKHUX PEAKLUil, OOBICHITH UX CMBICIT;
MOJITBEPK/IATh XapaKTEPHbIE XUMUYECKHE CBOMCTBA BEILIECTB
COOTBETCTBYIOIIMMH SKCIIEPUMEHTAMU M 3aIHCSIMHU YPAaBHEHUI XMMUYECKUX
peaKLHii;

- c(OPMHUPOBAHHOCTh YMEHUH yCTaHABINBATh ITPUHAUICKHOCTh H3Y9IEHHBIX
HEOPTraHMYECKUX U OPTaHMUYECKUX BEIIECTB K OMpPEAeIICHHBIM KJIaccaM U
rpyIIaM COeIMHEHUH, XapaKTepU30BaTh UX COCTaB U BayKHEUIIINE CBOMCTBA;
OTIPEIeNIATh BUIbI XUMHUECKUX CBSI3€H (KOBaJICHTHAsI, HOHHAS,
MeTaJJIMYecKasi, BOJAOPOIHAS), TUITHI KPUCTAUTMYECKUX PEIIETOK BEIIECTB;
KJ1acCUu(UIIUPOBATh XMMUYECKHE PEAKIINH;
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2. CTPYKTYPA U COJAEP)KAHUE OBIIIEOBPA3OBATEJIBHOM JTUCHUILIAHBI

«XHUMUSA»

2.1. O0beM QMCHUIIMHBI K BHAbI YUeOHOI padoThl

Bun yueOHo# padoThI

O0BeM B yacax

O0bem o0pa3oBaTeIbHOI NPOrpaMMbl JUCHHUILINHBI 72
B T.4

OcHoBHOE coep:kaHue 64
B T. Y.:

TeopeTuyeckoe o0yueHue 30
MPAKTUYECKHE 3aHITHS 34
13 HUX: JAOOpaTOPHBIC 3aHATHS 10
IIpodeccuoHanbHO-OpHEHTHPOBAHHOE co/lep:KaHue (Co/lep:KaHue 5
NPUKJIATHOTO MOIYJIs)

BT. U..

TeopeTudyeckoe o0ydyeHue 2
IIPAKTUYECKHUE 3aHATU 4
IIpomexyTouynas arrecranus (auddepeHupoBaHHbIN 3a4eT) 2
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2.2. TemaTn4yecKkMii IJIAH U COAEPKAHME TUCUHUILTHUHBI

Dopmupyem
HaumeHoBaHue Conep:xxanue yuye0HOro marepuasa (0CHOBHOe M MpodeccHoHAIbHO- Oo0bem ble
pa3aesioB U TeM OPHEHTHPOBAHHOE), JIA0OPATOPHbIE H NPAKTHYECKHE 3AaHATHS, NIPUKJIATHON MOAYJIb 4acoB | KOMIIETEHII
UM
1 2 3 4
OcHoBHoOE conepxaHue 64
Pa3nesn 1 OcHOBBI CTPOEHHUSA BelleCTBA 8
Tema 1.1. CoBpemMeHHass MojJeJb CTpoeHusi artomMa. CHUMBOJIMYECKUH S3BIK  XUMHHU. 2 OK 01
Crpoenne aToMoB XUMHUECKUH  dJeMeHT. DIeKTpoHHas KoH(purypaums aroma. Kiaccuduxanms
XHMHYECKHX JIEMEHTOB | XMMHUYECKHX 3JEMEHTOB (s-, P-, d-ajeMeHTbhI). BajeHTHbIC 3JIEKTPOHBI. BaleHTHOCTD.
U MPUPOIA XUMHYECKO# | DIEKTpOHHAasT NPUPOAA XMUMHMUYECKOH  CBSI3U.  DJIEKTPOOTPULIATEIBHOCTh.  Buabl
CBSI3H XUMHUYECKOH CBsI3M (KOBaJCHTHAs, NOHHAsI, META/NIMYECKasi, BOJIOPOAHAS) U CIOCOOBI ee
o0Opa3oBaHUs
IIpakTnyeckne 3aHATHA 2
1 Pemenue 3amaHuii Ha MCNOJAb30BAHME XMMHUYECKONW CHMMBOJMKH M HA3BaHMM
COeIMHEeHUI IO HOMEHKJIAType MEXIYHAPOJHOr0 CO3a TEOPETHUYECKOW M MPHUKIAAHOU
XUMUU U TPUBUAIBHBIX HA3BAHUM JJII COCTABJICHUS] XMMUYECKUX (DOPMYI IBYXaTOMHBIX
coeMHEHUN (OKCHAOB, CYyNb(QHUAOB, TUAPUIOB U T.M.) U JPYIHX HEOPTaHUYECKUX
COCIMHEHUH OTAENbHBIX KiaccoB. [IpakTudeckue 3a1aHus Ha YCTAHOBJICHUE CBSI3U MEXY
CTPOCHHEM aTOMOB XHMHMUYECKHX 3JIEMEHTOB U NEPUOJUYECKUM H3MEHEHUEM CBOMICTB
XUMHUYECKHUX DJIEMEHTOB M UX COSIMHEHUN B COOTBETCTBUH C MojIokeHueM [lepuonnueckoi
CHUCTEMBI.
Tema 1.2. IIpakTHYeckne 3aHATHS 4 OK 01
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IHepuoauveckuii 3aK0H 1
Tab6auua J.1.
MenpeneeBa

2 [lepuoanyeckasi cucreMa XuMn4ieckux 3j1eMeHToB .M. MenneneeBa. Ousznueckuit
cMmbica [lepuoanueckoro 3akona [I.1. MenaeneeBa. 3akOHOMEPHOCTH U3MEHEHUS CBOMCTB
XUMHUYECKUX 3JIEMEHTOB, 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BEIIECTB B COOTBETCTBUU
C TIOJIO)KEHUEM XMMHYECKOTO dJIeMeHTa B [leproanyeckoii cucteme. MUpOBO33peHUYECKOE
n HayyHoe 3HayeHue Ilepmommueckoro 3akona .M. Menneneesa. IIpornosser JI.M.
MenpneneeBa. OTKPBITHE HOBBIX XHMHUYECKUX 3JIEMEHTOB.

3 PemeHue NPaKTHKO-OPHEHTHPOBAHHBIX  TeOPeTHYECKHX  3aJaHUil  Ha
XapaKTEePU3aLHNI0 XUMHYECKHUX JIEMEHTOB «MeTautndeckue / HeMeTANTHYECKUE CBOMCTBA,
BHGKTPOOTpI/IIIaTCJII)HOCTI) XUMHUYCCKUX DJJIECMCHTOB B COOTBCTCTBUU C UX E)JICKTpOHHI)IM
CTPOCHHEM U TIOJOKCHHEM B IEPHOJUYECKONW CHUCTEME XUMHUYECKHX 3JieMeHTOoB /J[.M.
Menneneenay»

OK 02

Pa3nen 2 Xumuueckue pea

KM

Tema 2.1. Tunsl
XUMHYECKHX pPeaKkuuid

Knaccndpukanusi 1 TUNBI XMMHYECKHX PEAKIUH € y4aCTHEM HEOPraHM4YeCKHX
BemiecTB. CocTaBjieHUE YpaBHEHUW pEaKIUN COCAMHEHUs, Pa3JIOKCHUS, 3aMEIICHHUS,
oOMeHa, B T.4. PEaKIUi TOPEHHS, OKUCICHUS-BOCCTAHOBICHUS. Y PAaBHCHUS OKHUCIICHUS-
BoccraHoBieHus. CteneHb okuciaeHus. OKUCIUTENb U BOCCTaHOBHUTENb. COCTaBICHUE U
YPaBHUBAHUE OKHMCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKUUA METOAOM DJIEKTPOHHOTO
Oaanca. OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUU B MPHUPOJE, MPOU3BOJICTBEHHBIX
MpOLECCAX U KUHEAEATEIIbBHOCTH OPTaHU3MOB

HpaKaneCKne 3aHATHUSA

4 Komn4ecTBeHHbIC OTHOLICHUS B XUMUH. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XUMHUH
U pacyeTbl MO YPAaBHEHMSIM XUMHUYECKHX peakuui. Monb Kak eJuHHIa KOJUYeCTBa
BeniecTBa. MoisipHast Macca. 3aKOHBI COXPAaHEHHMsS MAacChl MU SHEPruu. 3aKoH ABOrajapo.
Monsipablii 00beM ra3zoB. OTHOCHTENbHAS IUIOTHOCTH ra3oB. PacueTsl MO ypaBHEHUSM
XMMHUYECKHX PEaKLUH C MCIOJIb30BAaHHEM Macchl, 00beMa (HOpMaJIbHbIE YCIIOBHS) T'a30B,
KOJINYECTBA BEILECTBA

OK 01
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Tema 2.2. Teopus 371eKTPOIUTHYECKOH AUccOUANMH. VIOHBI. DIEKTPOINUTHI, HEAIEKTPOIUTHI. 2 OK 01
DJIeKTPOIUTHYECKAS Peakuuu nonnoro oomena. CocTaBiieHHe peakliuii HOHHOTO OOMEHa IyTeM COCTaBJICHUS OK 04
AUCCONUANMS U MOHHBIH | UX MMOJHBIX U COKPAIICHHBIX MOHHBIX ypaBHEHUH. KHCIIOTHO-OCHOBHBIE peakiuu. 3agaHus
o0MeH Ha COCTaBlieHUE MOHHBIX peakuuii. KonrpoabHnas padora 1 «CTpoeHue BemecTBa M

XUMHYECKHEe peakium»

IpakTHYecKne 3aHsI THS 2

5 JlaGopaTopHas padora 1 «Tunbl XxumMudeckux peakuuii». Mccinegopanue THIOB (110

COCTaBYy M KOJMYECTBY MCXOJIHBIX U O0Pa3yIOMIMXCS BEUIECTB) M MPU3HAKOB XMMUYECKHX

peaxuuii. [IpoBenenue peakiuit HOHHOro 0OMeHa, OIpeIeIeHHEe CPeibl BOJIHBIX PaCTBOPOB.

3a/aHusl Ha COCTaBJIICHUE HOHHBIX peakUui
Pa3znen 3 CTtpoeHue u CBOIMCTBA HEOPraHUYECKHUX BelIeCTB 18
Tema 3.1. IIpenmer Heopranmveckoii xumuu. Kraccudukanus HEOpraHHYECKHUX BEIIECTB. 2 OK 01
Knaccupuxanus, [Ipocteie u cnoxkHbie BemiecTBa. OCHOBHBIE KJIAcChl CJOXKHBIX BEIIECTB (OKCHIBI, OK 02
HOMEHKJIATYpa u TUAPOKCHUJIBI, KUCIOTHI, COJH). B3anMOCBSI3b HEOPraHUYECKUX BEIIECTB. ArperatrHbie IIK 1.1
cTpoeHue cocTosiHus BeniecTBa. Kpucrammmuecknue u aMmop(HbIE BemecTBa. THUITBI KPUCTAIUTMYECKUX
HEOPraHUYeCKUX pelieTok (aToMHas, MOJICKYJIsipHasi, HOHHAs, MeTallIndeckasi). 3aBUCUMOCTh (PU3HUECKUX
BeLIeCTB CBOMCTB BeI[eCTBA OT THUIA KPUCTAJUIMUECKON peHIeTKH. 3aBUCUMOCTbh XUMHYECKON

AKTUBHOCTH BEIIECTB OT BHMJIa XMMUYECKOM CBS3W W TUIA KPUCTAIUIMUECKOW PEIIETKH.

[IprurHbI MHOrOOOpa3us BELIECTB

IIpakTHYeckne 3aHATHS 2

6 HomeHkjiaTypa HeOpraHM4ecKHUX BellleCTB: Ha3BaHHE BEIIECTBA MCXOAS M3 HX
XUMHUYECKOH (POPMYJIBI WIJIM COCTAaBICHME XUMHUUYECKOW (OpMYNbl MCXOAS U3 Ha3BaHUSA
BeniectBa 1o MexayHaponHoil (MIOITAK) unm TpuBmanbHOM HOMeHknarype. Pemenue
NPaKTUYECKUX 3aJaHUi M0 Kiaccu(UKaluh, HOMEHKJIAType M XUMUYECKUM (popMmyliam
HEOPraHMYECKUX BEUIECTB PA3JIMYHBIX KIACCOB (yrapHbIH ras, yrieKHUCIIbId ras, aMMHUakK,
raiieHasl U3BeCTh, HETallleHasl U3BECThb, IUTHEBAsI COJA U IPYI'HX): Ha3bIBaTh U COCTABIATh
(bopMyJIbl XUMHUYECKUX BEUIECTB, OMPEENIATh MPUHAATIE)KHOCTh K Kiaccy.

HcTouHnKM XUMUYECKO nHpopManuu (CpeacTB MaccoBoi MH(popmarmu, cetb IHTEepHET 1
npyrue). [louck nudopmannu no Ha3BaHUIM, HAEHTU(UKATOPAM, CTPYKTYPHBIM (hopmynam
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Tema 3.2. ®u3uko-
XHMHYeCKHeE CBOiicCTBA
HEOPraHU4eCcKHX
BeILECTB

Metaaabl. OO0mme ¢usnyeckne M XUMHUYECKHE CBOHCTBa MeTayuioB. CrocoObl
MoJiydeHusi. 3Hau€HHWE METAVIOB M HEMETAJIOB B MPUPOJE U JKU3ZHEICSITEeNbHOCTH
4eJoBeKa M OpraHu3MoB. Koppo3usi MeTayuioB: BUABI KOPPO3WH, CIIOCOOBI 3aIIUTHI
METAJJIOB OT KOPPO3UU

Hemertamnpl. O0mue Gpu3nyeckue U XMMHUYECKHE CBOMCTBA HEMETAIUIOB. TUITUYHBIE
cBoiictBa HemetayioB [V— VII rpynn. Knaccudukanus u HOMEHKIaTypa COSAMHEHUI
HemeTaoB. KpyroBopoTsl OMOTE€HHBIX 3JIEMEHTOB B IIPHPOJIE

XHMHYeCKHE CBOICTBA OCHOBHBIX KJIACCOB HEOPraHMYECKHX BellecTB (OKCUIOB,
TUIPOKCHUIOB, KUCIIOT, COJEH U Jp.). 3aKOHOMEPHOCTU B M3MEHEHUU CBOWCTB MPOCTHIX
BEIIECTB, BOJAOPOJIHBIX COCAMHEHUMN, BBICHIMX OKCHJIOB M TMIPOKCHIOB. KoHTpoabHas
padora 2 «CBoiicTBa HEOPraHMYECKHX BeleCTB)

IIpakTH4yeckue 3aHATUSA

7 CocraBjieHHe YPAaBHEHUH XMMHYECKHX PeaKIHil ¢ y4acTUEM IPOCTBHIX U CIOMKHBIX
HEOPraHWYECKUX BELIECTB: METAUIOB U HEMETAJUIOB; OKCHJIOB METAJIOB, HEMETALUIOB U
aM(pOTEepHBIX DJIEMEHTOB, HEOPTraHMYECKUX KHUCJIOT, OCHOBAaHMA M  aMQpOTEPHBIX
TUJPOKCHIOB; HEOPTaHUYECKUX COJIEH, XapaKTEPU3YIOLIMX UX CBOKCTBA.

8 PemeHne NpakTHKO-OPHEHTHPOBAHHBIX TEOPETHYECKHX 3aJaHMM Ha CBOMCTBA,
COCTaB, MOJy4YeHHE U O€30M1aCHOE UCII0JIb30BAHNE BAXKHEUIITNX HEOPTAHUYECKUX BEIIECTB B
OBITY M IPAKTHUUYECKON JAEATEIbHOCTH YeJI0BEKa

OK 01
OK 02
IIK 1.1

Tema 3.3.
NpenTnduxanus
HEOPraHU4YecKux
BeLIECTB

IIpakTHYecKkue 3aHATHS

9 JIaboparopHas padora 2 «neHTH(PMKANHNA HEOPraHUYECKUX BewliecTB». Pemenue
SKCIICPUMCHTAJIBHBIX 3aJa4d 110 XUMHWYCCKUM CBOMCTBAM METAJUIOB H HEMECTAJJIIOB, IIO
pacro3HaBaHUIO M TOJIYUYEHHIO COEAMHEHHH METaljoB M HeMeTauloB. MaeHTudukanms
HCOPTaHUYCCKUX BCIICCTB C€ HCIOJB30BAHUCM HX (1)H31/IKO-XI/IMI/I‘-ICCKI/IX CBOI\/JICTB,
XapaKTEpHBIX KaUeCTBEHHBIX peakiuii. KauecTBeHHbIE peakinu Ha cynbdar-, KapOoHaT- U
XJIOpUA-aHUOHEBI, HA KATUOH aMMOHUA

OK 01
OK 02
OK 04

Pa3nesn 4 CtpoeHue U CBOHCTBa OPraHN4YecKMX BellecTB

20
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Tema 4.1.
Knaccupuxanus,
CTPOEHHE U
HOMEHKJIaTypa
OpPraHMYecKuX BellecTB

IlosiBIeHHE ¥ pa3BUTHE OPraHNYECKOl XMMHHU KaK HaykH. [Ipenmer oprannueckou
XUMUU. MecTO M 3HAUE€HHWE OPraHMYeCKOW XHMMHUHM B CHUCTEME €CTECTBEHHBIX HAayK.
XUMHYECKOE CTPOCHHE KaK IOpPAJOK COCOUHEHUs aTOMOB B MOJIEKYJIE COIVIACHO HX
BAJIECHTHOCTU. OCHOBHBIE TOJIO)KEHHUSI TEOPUM XHUMHUUYECKOIO CTPOEHHSI OPraHUYECKHUX
coenunennii A.M. bytnepoBa. VYTIepoIHBI CKEJIET OPraHUYeCKON MOJIEKYIIBI.
3aBUCHMOCTh CBOMCTB BEIIECTB OT XMMHYECKOIO CTPOCHMsS MoiieKyl. M3omepus u
uzomepsl. [lonstue o ¢ynkumonansHOU rpynme. Pagukan. [IpuHIMnbl kiaccuuxanum
OpraHWYeCKUX  coequHeHuH. MexayHapoaHas  HOMEHKJIATypa W [PUHLHAIIBI
HOMEHKJIATYpbI OpraHu4ecKux coequHeHuil. [lonarue 06 a3oTconepkammx COSIMHEHUSX,
OMOJIOTMUECKH aKTHUBHBIX BemlecTBax  (yrieBogax, Kupax, Oenkax U 1ap.),
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUAX (MOHOMED, IOJIUMED, CTPYKTYPHOE 3BEHO)

IlpakTH4yeckue 3aHATUSA

10 HomeHnkiaTypa OpraHM4ecKHX COeJIMHEHHH OTIeJbHBIX KJACCOB (HACBIILIEHHBIE,
HEHACBILLCHHbIE ¥ apOMaTHYECKUE YIIIEBOIOPO/Ibl, CIIUPTHI, (PEHOIIBI, albJIeTUbl, KETOHBI,
KapOOHOBBIE KUCIIOTHI U Jp.) COoCTaBICHHE MOJHBIX U COKPAIICHHBIX CTPYKTYPHBIX (hOpMyIT
OpPraHUYECKUX BEIIECTB OT/IEJIbHBIX KJIACCOB, UCMOIb3Ys UX HA3BaHUS 10 CUCTEMAaTHYECKON
U TPUBHUAJIBHOW HOMEHKJIAType (ITWJIEH, aleTHJIeH, IIHIEepuH, (peHon, dopmaabaeru,
YKCYCHasl KUCJIOTa, IMIUMIMH). PacueTsl mpocTteiiniel GpopMyibl OpraHMuecKol MOJIEKYJIBI,
MCXOJIS U3 DJIEMEHTHOTO cocTana (B %)

OK 01
IIK 1.1
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Tema 4.2. CBoiicTBa
OpPraHuYecKux
coeTnHEeHu

DU3HKO-XUMHYECKHE CBOMCTBA OPraHMYeCKUX COCIUHECHUN OTACIbHbIX KJIACCOB
(ocobenHocTH Kiaccu(UKaIMKU U HOMEHKJIATYpbl BHYTPH KJlacca; TOMOJIOTUYECKHUI psll U
obmas hopmyna; uzomepwusi; (pU3UUECKHE CBOMCTBA;, XUMHYECKHE CBOWCTBA; CIOCOOBI
MOJTy4YCHUS ):

— TpeeNbHBIC YTICBOIOPOAbI (aTKaHbI U IUKJIOATKAHbI). ['opeHne MeTaHa Kak OJUH
U3 OCHOBHBIX MCTOYHHMKOB TE€IlJIa B MPOMBINUICHHOCTH U ObITy. CBOWCTBA MPUPOAHBIX
YTIIEBOIOPOIOB, HAX0XKICHUE B TIPUPOJIE ¥ IPUMEHEHHE aJTKaHOB;

— HempeJeNbHble (aJIKEHbl, aIKUHBbl W AJIKAJWEHBI) U apOMaTHYECKHE YTIEBOJOPOJBI.
I'openne aneTniieHa Kak ICTOYHUK BRICOKOTEMIIEPATypPHOTO IIJIAMEHH ISl CBAPKU M PE3KH
METaJJIOB

— KUCJI0POcoep:KalIue coeTuHEeHHs (CTUPTHI U PEHOIbI, KapOOHOBBIC KHCIIOTHI U
3Gupbl, albAETHABl W KETOHBL, JKUPBI, yrieBoasl). [IpakTuueckoe mnNpuMeHEHHE
STWICHTJIMKOJS, TiuiepuHa, ¢enona. [IpumeHeHuwe Qopmaibaernia, areraibieruia,
YKCYCHOHM KUCIOTHL. MbllIa KaK COJIM BBICHIMX KapOOHOBBIX KUCJIOT. MoOloIue CBOWCTBA
MbIJIa

— a3oTcojaepikailiue coequHeHHsl (aMUHBI M aMHUHOKHCIOTBI,  OCJIKH).
BI)ICOKOMOJIGKYJI?IPHI)IG COCANHCHUA (CI/IHTGTI/I[IGCKI/IC u 6I/IOJIOFI/I‘-ICCKI/I-8.KTI/IBHI)IG).
Mounomep, mnoiaumep, CTPYKTypHOe 3BeHO. llomumepusanusi STHIIEHA KaK OCHOBHOE
HaIPaBJICHUE €TO MCIIOIh30BAHMUS.

I'enetnueckas CBSI3b MEKAY KJIaCCaMH OPTaHUYECKUX COCTMHEHUI

IIpakTHYecKkue 3aHATHA

11 CBoiicTBa OpraHM4yecKMX COeJAMHEHUI OTAEJbHBIX KJACCOB (TpUBHAJIbHAA H
MEXJyHapoaHas HOMEHKJIAaTypa, XUMHUYECKHE CBOICTBa, CIOCOOBI  MOJYYEHHs):
npeenbHble (AJIKaHbl U LUKIJIOAJIKAHbI), HETIPEAeIbHbIE (aJIKE