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PACCMOTPEHO COI''TACOBAHO

Ha 3acegannu 1K 3am.qupektopa no YMP
0011e00pa3oBaTeIbHBIX,

COIMATBHO-TYMaHUTAPHBIX U

eCTeCTBeHHOHay‘-IHBIX

JUACIUATUINH

[Mporpamma yueOHo¥ muctmmuimabl QOO/.10 Xumusi pazpaboTaHa B COOTBETCTBUHU C
TpeboBanusiMu deneparbHOr0 rocyIapCTBEHHOIO0 00pa3oBaTEeNbHOrO CTaHAApTa CPEAHEro oOUIero
oOpa3oBanus (yTBEepKIICH MpuKka3oM MuHHCTEpCTBa 00pa3oBaHus U Hayku Poccuiickoit @enepanym
or 17.05.2012 r. Ne 413, B peHcTByromeld penakiun), DenepaqbHOrO TOCYIaPCTBEHHOTO
00pa30BaTEeNLHOTO CTAaHAApPTa CPEAHEr0 NPO(ECCHOHATBHOTO 00pa3oBaHUS IO CHEIHAIBHOCTH
15.02.12 MoHnTax, TeXHHYECKOe OOCIYy)KHMBAaHHE W PEMOHT IMPOMBINIIEHHOTO 000pymoBaHus (110
orpaciisim) (yTBEpXKJIeH nprka3oM MuHKcTepcTBa 00pa3oBanus U Hayku Poccuiickoit denepanuu ot
9 nexabps 2016 r. N 1580), pexoMeHmAIMSIMH 110 OpraHU3allMU TOJYYCHUS CPEIHEro OOIIEero
o0pa3oBaHus B MpeZeniax OCBOCHHUS 00pa30oBaTEIbHBIX MPOTPAMM CPEIHEro npodeccHoHAIBHOTO
oOpa3oBanusi Ha 0a3e OCHOBHOro oOmIero obpazoBaHusi ¢ yderoM TpeOoBaHuil (enepambHbIX
rOCy/IapCTBEHHBIX 00pa30BaTENIbHbIX CTAHJAPTOB M IOJYy4aeMOW CHELMAIBbHOCTU CPEIHErO
npodeccuoHansHOro 00pa3oBaHusl, IPUMEPHOU MPOTrpaMMON y4eOHOM AUCHHUIUIMHBI « XUMUS» IS
npo(ecCHOHANBHBIX ~ 00pa3oBaTEeNbHBIX  OpraHW3alui, peKOMEHJOBaHHOW  denepalbHBIM
roCy/1apCTBEHHBIM OIOIKETHBIM 00pa3oBaTeIbHBIM YUpEKICHUEM JOTIOTHUTEILHOTO
npodeccnoHaIbHOro 00pa3oBanust «MHCTUTYT pa3BUTHA MPO(ecCHOHATEHOTO 00pa3oBaHmsy (anee
— O®BI'OYy 0O «UPIIO») B kauecTBe MNPUMEPHON MpOrpaMMbl AJisi pealu3alud OCHOBHOMU
npodeccnoHanbHON o0pazoBaTenbHO nporpammbsl CI1IO Ha 6a3e OCHOBHOTO 001Iero 00pa3oBaHMUsI C
MOJTy4YeHUEM cpefHero ooiero oopa3zoBanus, npotokosa Ne 14 ot «30» Hos6ps 2022 r.

Opranu3zanus-pa3padoTUuK:
['ocynmapcTBeHHOe OromkeTHOE MpodecCHoHaIbHOEe 00pa3oBaTelnbHOE yupexaeHue MOCKOBCKOM

obnactu «CeprueBo-Ilocaackuit KommemK»

ABTOp-pa3zpaboTUHK:

Cunnnpina U.H. - npenogaBarens ['BIIOY MO «Ceprueso-llocanckuii Komemx»



COIAEP/KAHUE

OBIIASI XAPAKTEPUCTHUKA MPOIPAMMBI YUYEBHOI
JTUCHUTLINHBI

CTPYKTYPA U COJAEP)KAHUE YUEBHOM JJUCIATLINHBI

YCJ10BUs PEAJIM3AIIMN IIPOI'PAMMBI
OBIIEOBPA30OBATEJIBHOM JUCIUILIMHBI

KOHTPOJIb MU OLEHKA PE3YJIBTATOB OCBOEHUA
OBIIEOBPA30OBATEJIBHOM JUCIUILIAHBI
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1. OBIIASI XAPAKTEPUCTHUKA PABOUYEM ITPOTPAMMBI
OBIIEOBPA30OBATEJBbHOM JUCIHUILIMHBI «XUMMUSI»

1.1. MecTo AUCHUIJIMHBI B CTPYKTYpe OCHOBHOI mpodeccHOHAIbHOH 00pa3oBaTeIbHOM
NMPOrpamMMblI
OOmeoOpa3oBarenpHast TUCHUIUIMHA «XHUMUS» H3ydaeTcsi Ha 0a30BOM ypOBHE B
0011e00pa3oBaTeIbHOM LUKJIE Y4eOHOTO IIaHa OCHOBHOW MPO(ecCHOHANBbHON 00pa3oBaTeNbHOM
nporpammbl CITIO B cootBerctBum ¢ PI'OC no cneumansHoctu 15.02.12 MoHTaX, TEXHHYECKOE
00CITy)KMBaHHE ¥ PEMOHT IIPOMBIIIJICHHOT'O 000PYI0BaHHUSI.

1.2. lean 1 mu1aHupyeMble pe3y/ibTaTbl 0CBOCHHMS IHCIUILTHHBI

1.2.1. leau v 3a7a4u AUCUUIJIMHBI

DOopMHUpPOBAaHHUE Yy CTYIEHTOB IPEACTABICHUSA O XMMMYECKOM COCTaBISAIOIIEH €CTECTBEHHO-
HAay4YHOW KapTUHBI MHpa KaK OCHOBBI IIPUHATHS PEIICHUN B XU3HEHHBIX U IPOU3BOACTBEHHBIX
CUTYalUsIX, OTBETCTBEHHOI'O ITIOBEICHNUS B IIPUPOJHOM Cpeae.

3agayu AMCHMILINHBI:

1) cdhopmupoBaTh MOHMMaHUE 3aKOHOMEPHOCTEH NPOTEKAaHUS XMMUYECKUX IPOLIECCOB U
ABJICHUM B OKpYKAaIOIIEW cpelne, LEIOCTHOM HAy4yHOM KapTUHBI MUpPA, B3aHUMOCBSI3H W
B3aMMO3aBHCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTb YMEHMsI COCTaBJISITb (OPMYJbl HEOPraHMYECKMX W OpPraHMYECKHUX BEIIECTB,
YPaBHEHUS XMMMUECKUX peakUui, OOBSICHATh UX CMBICI, WHTEPIPETUPOBATh PE3YJIbTATHI
XUMHUYECKHUX IKCIIEPUMEHTOB,

3) cdopmupoBaTh HABBIKM IPOBEACHUS MPOCTEHIINX XUMHUECKUX SKCIIEPUMEHTAIbHBIX
UCCIIEIOBaHUN ¢ COOJIIOZCHNEM IpaBUi 0€30IaCHOTO OOpallleHUsl ¢ BELlecTBaMHU U J1a00paTOPHBIM
000pyZI0BaHUEM;

4) pa3BUTh YMEHHS HCIIOJNB30BaTh HWH(POPMAIMIO XHMHUYECKOTO XapakTepa W3 Pa3IUYHBIX
VCTOYHHKOB;

5) copmupoBaTh yMEHHUS MPOrHO3UPOBATH MOCIEACTBUS CBOEH AESITENbHOCTH U XUMHUYECKUX
IPUPOJIHBIX, OBITOBBIX U TPOU3BOJCTBEHHBIX MPOIIECCOB,;

6) copMHUpoBaTh NOHUMAaHHWE 3HAYMMOCTU JOCTHKEHHH XMMMYECKOW HAyKH M TEXHOJIOTMiH
JUIS Pa3BUTHS COLMAIBHON U MPOU3BOJICTBEHHOM cdep.



1.2.2. Ilnanupyemblie pe3y/bTaThl 0CBOeHHsI 001Ie00pa3oBaTe/ibHOM JUCHMILIMHBI B c00TBeTCTBHH ¢ PI'OC CIIO u Ha ocHoBe ®PI'OC

(6{0]0;

Kon n IIlnanupyemMsble pe3yJbTaThbl OCBOCHHS JMCIUILIHHBI
HAUMEHOBaHU

e

(popmupyembIx Oo0mme JucuMIiinHapHble
KOMIIeTeHIN I
OK 01. B yacTu TPyAOBOIO BOCIIUTAHMSA: - BIAQJCTh CHCTEMOM XMMHUYECKHX 3HAHUM, KOTOpas  BKJIIOYAET:
Bribupats - TOTOBHOCTb K TpPYLy, OCO3HAHHE IIEHHOCTU | OCHOBOIIOJIAralolUe MOHATHS (XMMHUYECKHH 3JEMEHT, aToOM, 3JIEKTPOHHAas
CIOCOObI MacTepcTBa, TPY10JII00ue; 000J104Ka aToma, s-, p-, d-3JIEKTPOHHBIC OPOUTAIM aTOMOB, HOH, MOJICKYIIa,
pelleHus 3aJa4 | - TOTOBHOCTb K  aKTUBHOM  JAEATEIbHOCTH | BAJIGHTHOCTb, 3JIEKTPOOTPULIATENBHOCTh, CTENEHb OKHUCIICHUS, XMMHYECKas
npodeCcCHOHaN | TEXHOJOTHYECKOW U COIMAIbHON HANPaBIEHHOCTH, | CBSI3b, MOJIb, MOJISIpHAsT Macca, MOJIAPHBIA O0bEM, YIJIEPOJHBIA CKEJeT,
BHOMU CHOCOOHOCTh MHUIMHMPOBATH, IUJIAHUPOBATh M | (YHKUMOHANbHAS TpyNna, pagukai, U30MepHs, U30Mepbl, TOMOJIOTHYECKUNA
JEATEIbHOCTH | CAMOCTOSITENIBHO BBIIOJIHATH TAKYIO ACATENBHOCTD; | PsAll, TOMOJIOTH, YTJIEBOAOPOABI, KUCIOPOA- U a30TCOAEPKAILUE COCANHEHMS,
IPUMEHUTEIBH | - MHTEpPEC K pa3IMYHbIM cdepam | OMONOTMYECKH AKTUBHBbIE BelecTBa (YIJIEBOJbI, JKUPbI, OENKU), MOHOMED,
0 K pa3JIM4HbIM | IpO(eCcCHOHAIBHON 1eATENbHOCTH, IIOJIUMEP, CIPYKTYPHOE 3BEHO, BBICOKOMOJIEKYISAPHBIE COCAMHEHUS,
KOHTEKCTam OBjasieHNe  YHHBEPCAJBHBIMH  Y4eOHBIMH | KpUCTAJUIMYECKAs DPELIeTKa, TUIBl XUMHYECKHUX PEaKUUH (OKUCIUTENBHO-

NMO3HABATEJbHBIMHU JIeliCTBUSIMHU:

a) 0a30Bble JJOrHYecKHe JeHCTBHS.

- CaMOCTOSITENIEHO (dhopMynpoBaTh 51
aKTyalu3upoBaTh MPOOIEMY, paccMaTpUBaTh €€
BCECTOPOHHE;

- YCTAaHABJIMBATh CYLIECTBEHHBIH MpPU3HAK WIH
OCHOBAaHHA MJId CpaBHCHUA, KHaCCHqﬂlKaHHH' 158
00001IeHHS;

- OmpenensaTh LeNu JeATEeTbHOCTH,
napameTpbl U KPUTEPUU X JTOCTHIKEHHUS;
- BBIABJIATH 3aKOHOMCPHOCTH H IIPOTHUBOPCUUA B
paccMaTpUBAEMBIX SIBICHUSX;

- BHOCHUTH KOPPEKTUBBI B JCATCIIbHOCTD,
OIIEHUBATh COOTBETCTBUE PE3YyJIbTATOB ILEJSIM,
OLICHUBATb PUCKHU HOCHG}ICTBHI;’I JACATCIIBHOCTH,

3aaaBaTb

BOCCTAHOBUTENbHbIE, 3K30-U SHAOTEPMHUUECKUE, PEaKIIMM HOHHOTO 0OMEHa),
pacTBOp, JIEKTPOJIUTHI, HEINEKTPOJIMUTHI, SJIEKTPOIUTHYECKAs TUCCOLUALINS,
OKHUCJIUTENb, BOCCTAHOBUTENb, CKOPOCTh XUMUYECKOU PEAKIMHN, XUMHUECKOE
paBHOBECHE), TEOPHUM M 3aKOHBl (TEOpHS XHUMHYECKOTO CTPOEHUS
opranuueckux BemiectB A.M. byrtiepoBa, Teopus 3IEKTPOIUTHYECKOMN
Jucconuanuy, nepuoandeckuil 3akon [[.J1. Menneneesa, 3ak0H COXpaHEHHUs
Macchl), 3aKOHOMEPHOCTH, CUMBOJINYECKUH S3BIK XMMHH, (PAKTOJIOTHUECKUE
CBEJIEHUS O CBOMCTBaX, COCTaBe, MOJyYEHUH U O€30M1acCHOM HCIIOJIb30BaHUH
BAOXHEHIINX HEOPraHMYECKUX U OpPraHMYeCKHX BEIIeCTB B OBITY U
IIPAKTUYECKOHN AEATEIbHOCTH YEJI0BEKa;

- yYMETb BBIABJISATH XapaKTepHblE NPU3HAKU M B3aUMOCBS3b H3YYEHHBIX
MOHSITUH, TPUMEHATH COOTBETCTBYIOIINE MOHATHS IPU ONIMCAHUU CTPOEHUS U
CBOICTB HEOPraHMYECKHMX W OpPraHMYECKHUX BEIIECTB W HUX IpEeBpallleHui;
BBISBJISITH  B3aUMOCBSI3b ~ XMMHUYECKMX 3HAaHUH C  TOHATUAMH U
MIPEJICTAaBICHUSIMU IPYTHX €CTECTBEHHOHAYUYHBIX IIPEIMETOB;




- pa3BUBaTh KPCATUBHOC MBIINUJIICHHUC ITPHU PCHICHUA
JKU3HEHHBIX TTPOOIEM

0) 0a30BbIe HCCeI0BaTEIbCKIE TeHCTBUS:

- BIIAJCTh HaBBIKAMHU YYEOHO-HCCIIEAOBATEIIbCKOM
nu HpOCKTHOfI ACATCIBbHOCTH, HaBbIKaMH
paspenieHus mpooIem;

- BBIBJTH MNPHUYUHHO-CICACTBCHHLIC CBA3U U
aKTyaJIM3UpOBaTh 3a7a4dy, BBIABUTATh THIIOTE3Y €€
peuicHus, HaXOIUTb APryMCHTEIL JJI
JI0Ka3aTeNbCTBA CBOMX YTBEPXKACHUI, 3a7aBaTh
apaMeTpsl U KPUTEPUU PELLICHNUS,

- aHAIM3HMPOBATh MOJYYEHHBIE B XOJ€ PEIlCHUs
3ala4r pPE3YyJIbTaTbl, KPUTUUYCCKHU OLCHUBATHL HX
JIOCTOBEPHOCTb, TPOTHO3UPOBATh HM3MEHCHHE B
HOBBIX YCJIOBUSX;

- YMETh NEPEHOCHUTh 3HAHUS B MO3HABATEJIbHYIO U
IMPAKTUYCCKYIO O6HaCTI/I KUBHEACATCIIBHOCTH,

- yYMEThb HWHTECTPUPOBATH 3HAHUS U3 PAa3HBIX
MPEAMETHBIX 00J1acTel;
- BBUIBUTaTh  HOBBIE  HJIE€W, Mpeanararb

OpUTMHAJIBHBIE MOJXO0/IbI U PELICHUS;
- CIOCOOHOCTH MX MCIIOJIb30BAaHUS B
ITO3HABATEJIBHON U COLMAIBHOW MPAKTHKE

- yMETh HCIOJb30BaThb HAUMEHOBAHUS  XMMHYECKUX  COCIUHEHUU
MEXIYHAPOJAHOTO COK03a TEOPETUYECKOM MW NPUKIAAHOW XUMHUHU H
TPUBHUAJIbHBIC HA3BAaHUSI BAXKHEUIIINX BEILIECTB (ITUJICH, AllETUJICH, TJIMIEPHUH,
denon, Qopmanpaerun, yKCycHas KUCJIOTa, TIJIMIMH, YrapHbBIM ras,
YIJIEKHUCIIBIN Ta3, aMMHUaK, TalieHas U3BeCTh, HEeralleHas U3BEeCTb, TUThEBas
colla U JPYIHX), COCTaBIATh (OPMYJbl HEOPraHMUECKUX U OPraHUUYECKUX
BCIICCTB, YPABHCHHSI XHUMHUYECKUX pEaKIUd, OOBICHITH WX CMBICT;
MOATBEPKIATh XapaKTEpHbIE XUMUYECKHE CBOICTBA BEILIECTB
COOTBETCTBYIOIIMMU HKCIIEPUMEHTAMH M 3alUCSIMH YPABHEHUN XUMHYECKUX
peaKIui;

- YMETh YCTAHABJIMBATh MPUHAJJICKHOCTh M3YUYCHHBIX HEOPTraHWYECKUX U
OpraHMYECKUX BEILIECTB K ONPEJEICHHBIM KJIaccaM M TpyIIaM COECIUHEHUM,
XapaKTEepU30BaTh WX COCTaB M BAXKHEWINME CBOWCTBA; OMPEAETSATH BHIIbI
XUMHUYECKUX CBsI3eH (KOBaJCHTHAas, MOHHAS, METa/In4yecKas, BOJOPOIHAs),
THUITBI KPUCTAJUTMYECKUX PEHIECTOK BEIIECTB; KIACCHPHUIMPOBATH XHMHUCCKUC
peakuuu;

- chopMUpOBaTh TPEACTABICHUSA: O XHUMHYCCKOW  COCTaBJISIOIICH
€CTECTBEHHOHAYYHOM KapTHHBI MHPA, POJIM XMMHUHM B IO3HAHUU SIBJICHHU
npupoabl, B (OPMHUPOBAHWU MBIIUICHUS W KYJIbTYPhl JIMYHOCTH, €€
(GyHKIIMOHATBLHONW TPAMOTHOCTH, HEOOXOIUMOMN JJIsi PEUICHUS MPAKTUYECKUX
3aa4 U HKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 370POBBIO U
IIPUPOJHON Cpene;

- YMETh NPOBOJUTH PACUYETHl MO XUMHUYECKUM (GopMysiaM U ypaBHEHUSIM
XUMHUYECKUX  PEaKIUid ¢  HCIOJIb30BaHMEM  (U3UYECKUX  BEIHYUH,
XapaKTepU3YIOIIMX BEIIECTBA C KOJIMYECTBEHHOM CTOPOHBI: Macchl, 00bemMa
(HOpManbHBIE YCIIOBHUSI) Ta30B, KOJIMYECTBA BEIIECTBA; HCIOIb30BAThH
CHUCTEMHBIE XUMHUYECKUE 3HAHUS JJIA TPUHITHS PEIICHUH B KOHKPETHBIX
JKU3HEHHBIX CUTYAIMsIX, CBSI3aHHBIX C BEIIECTBAMHU U UX IPUMEHEHUEM

OK 02.
Hcnonn3oBarh
COBPEMEHHBIC
cpencTBa
TTOMCKa,

B 00.1acTH HEHHOCTH HAYYHOI'O NTO3HAHMS:

- c(OPMHPOBAHHOCTH MHPOBO33PEHH,
COOTBETCTBYIOLLIETO ~ COBPEMEHHOMY  YPOBHIO
pa3sBUTHS HAyKd M OOIIECTBEHHOM IPaKTHKH,
OCHOBAHHOTO Ha Juanore KYJIbTYD,

- yMeThb IUIAaHUPOBaTh M  BBHINOJHATH XUMUYECKUH  OKCIEPUMEHT
(mpeBpallleHusT OpPraHWYEeCKUX BELIECTB IIPM HArpeBaHUHU, IIOIY4YECHHE
ATHJIEHA U U3yY€HUE €ro CBOWCTB, KAUYECTBEHHBbIE PEAKIMU Ha ajJbIETUbI,
KpaxMall, YKCYCHYIO KHCJOTY; JAeHaTypauus O€JIKOB MpH HarpeBaHuH,
[BETHbIE pPEaKIUH OEJIKOB; MPOBOJUTH pEaKUUd HOHHOrO OOMeHa,




aHanmm3a u
UHTEPIpETANN
UHPOpPMALIUU U
nH(pOpMaInOHH
BI€ TEXHOJIOTHH
ISt
BBITTOJTHEHHS
3aa4
npodeccuonan
bHOU
JeSITeTbHOCTH

CIIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MeCcTa B
MOJUKYJIBTYPHOM MHUPE;

- COBEPILEHCTBOBAHUE SA3BIKOBOM M YHUTATEIBCKOU
KYJbTYpPhl KaK CpEICTBA B3aUMOJCUCTBUS MEXIY
JIOIbMU U IMO3HAHUS MUDA;

- OCO3HAHME IIEHHOCTHM HAYYHOH JEATEIbHOCTH,

FOTOBHOCTb  OCYLIECTBJISITH  IPOEKTHYIO U
UCCIIEI0BATEIbCKYIO JeSITebHOCTD
WHAMBUAYAJIHO U B TPYIIIIE;

OniaieHHe  YHHBEPCAJIBHBIMM  y4eOHBIMHU

MO3HABATEJIbHBIMH 1eHCTBUIMMU:

B) padora ¢ ungopmanmeii:

- BJIAJICTh HABBIKAMH MOJYyYCHHS MHPOPMALUHU U3
HUCTOYHUKOB PAa3HBIX THUIIOB, CaMOCTOSITENIEHO
OCYILIECTBIISATh IOUCK, aHAJIU3, CUCTEMATU3ALUIO U
MHTEPIIPETALNIO HHPOPMAIIMK PA3TUYHbBIX BUJIOB U
dbop™m npeacTaBIeHUs;

- co3JaBaTh TEKCThl B Pa3MuYHBIX (opMarax c
y4€TOM Ha3HAueHUs: HMHPOpMAIMM U IeJIeBOI
ayIUTOpPUHU, BBIOUpas ONTHUMAIbHYIO  (dopMy
MNpEaACTaBJICHUA U BU3yaJIU3allluu,

- OICHMBATh JOCTOBEPHOCTb, JIETUTUMHOCTH
uH(popMaIuu, €€ COOTBETCTBUE IMPABOBBIM U
MOpPaTbHO-ITHUYECKUM HOpMaM;

- HCTOJIb30BaTh CpencTBa HHGOPMAIIMOHHBIX |
KOMMYHHUKAITIOHHBIX TEXHOJOTHMH B PpEIICHHH

KOTHUTHBHBIX, KOMMYHHUKATHBHBIX u
OpPTaHM3aIlMOHHBIX  337a4 €  COOJIOJCHHEM
TpeOOBaHUI SPrOHOMUKH, TEXHUKH 0€301MacHOCTH,
TUTUEHBI, pecypcocOepekeHHs, TPaBOBBIX U
STUYECKUX  HOPM, HOpM  HHGOPMAIIMOHHON
0e30IMacHOCTH;

- BJIaJIETh HaBBIKAMH PACIIO3HABAHMS U 3AIIUTHI
uHpopMannu, HHHOPMAIIMOHHOH 0€301MacHOCTH

OTIPE/ICIIATh CPEAY BOAHBIX PACTBOPOB, KAUECTBEHHBIC pEaKIIUU Ha Ccylbdar-,
KapOoHaT- M  XJOPUA-aHUOHBI, HA  KaTHOH  AaMMOHUS;  pellaTh
AKCIIEpUMEHTANIbHbIE 3afaun 1o TeMam "Mertamel" u "Hemeramisl") B
COOTBETCTBUHU C IMpaBWJIaMU TEXHUKU O€30MacHOCTH IMpH OOpalleHUuu C
BelleCTBAMH U J1a00paTOPHBIM OOOPYJOBAHHEM; MPEACTABIATh PE3YIbTAThI
XUMHUYECKOI0 SKCIIepUMeHTa B opMe 3alKicH YPaBHEHUNH COOTBETCTBYIOIIMX
peakiuii 1 GopMyITHPOBATH BBIBOBI HA OCHOBE 3THX PE3Yy/IhTATOB;

- YMETb aHAJIU3UPOBATh XMMHUECKYIO HH(OPMALIKIO, TOJIYy4aeMYI0 U3 Pa3HBIX
HUCTOYHUKOB (CpeACTB MaccoBoi nH(MOpMaIuu, cetb IHTEpHET U ApyTHUe);

- BIAJACTb OCHOBHBIMH METOJAAaMH HAay4yHOTO TIO3HAHHUS BEIIECTB H

XUMUYECKUX  sIBJeHUN  (HAONIOACHUE,  U3MEpEHHue, SKCIIEPUMEHT,
MOJICIIUPOBAHUE);

- YMETh TPOBOJHUTH PACUEThl MO XUMHYSCKUM (opMyrnaM W YpaBHCHHSIM
XUMUYECKUX  pPEaKIUH C  HUCIOJb30BaHHEM  (DH3WYECKHX  BEJIUYHH,

XapaKTEpU3YIOIIMX BEIIECTBA C KOJIMYECTBEHHOM CTOPOHBI: Macchl, o0bemMa
(HOpMaslbHBIE YCJIOBHUSI) Ta30B, KOJHMYECTBA BEIIECTBA; HCIOJIb30BATh
CUCTEMHbIE XMUMHYECKHE 3HAHUS JJI1 NPUHATUS PELIEHUH B KOHKPETHBIX
KU3HEHHBIX CUTYalLlUsX, CBA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM




JIMYHOCTH;

OK 04.

D¢ dexTuBHO
B3alUMOJICUCTBO
BaTh U
paboTath B
KOJIJICKTUBE U
KOMaH/Ie

- TOTOBHOCTB K CaMOpa3BUTHIO,
CaMOCTOSATEJIBHOCTU U CaMOOIIPEIEIICHUIO;
-OBJIaJICHUE HaBBIKaMU yueOHo-
HCCIIEIOBATENIbCKOM, IMPOEKTHOM W COLUAIBHOU
JESTEIIBHOCTH;

OBanagenne YHHBEPCAJIbLHBIMH
KOMMYHUKATHBHBIMH eHICTBUAMM:

0) coBMecTHasl /1eSITeJIbHOCTh.

- IIOHMMaTb M HCIOJb30BaTh IPEUMYILECTBA
KOMaHJHON ¥ UHJIMBUyaJbHOU paboThI;

- NpPUHUMATh LEIU COBMECTHOW JESITEIBbHOCTH,
OpraHU30BBIBATh U KOOPAUHUPOBATH JNEHCTBUS IO
ee JOCTMIKCHMIO: COCTABJIATH IUIAH [JEHUCTBUH,
pacupeneaTh pojau ¢ y4eTOM MHEHUN Y4aCTHUKOB
00CyX/1aTh pe3yJIbTaTbl COBMECTHOM paldoThI;

- KOOPJIMHUPOBAaTb W BBHIIOJHATH pabOTy B

YCII0BUAX peajIbHOIO, BUPTYAJIBHOTO )51
KOM6I/IHI/IpOBaHHOFO B3aHMOHCﬁCTBHH;
-  OCyHIECTBJIATH IMO3UTHBHOC CTPATECIHYCCKOC

MOBEJICHUE B PA3JIUYHBIX CUTYyalUsX, MPOSBIATH
TBOPYECTBO U BOOOpaKEHUE, OBITh MHUIIHATHBHBIM
OBiaieHHe YHHBEPCAJIbHBIMH PeryJssTHBHbBIMH
JeHCTBHSIMMU

I') NPUHATHE ce0sl M APYTUX JIKO/Ieii:

- IPUHUMATh MOTUBBI U apPTYMEHTHI JPYTHUX JIFOACH
MIpU aHAJIU3€ PE3yJIbTATOB AEATEIbHOCTH;

- IpU3HABATh CBOE MPABO W MPaBO APYTHX JIIOACH
Ha OIINOKH;

- pa3BUBATh CIIOCOOHOCTH TOHUMATH MHUP C
MO3ULIMU IPYTOro YeI0BEKa;

- yMeTb IUIAHUPOBaTb U  BBIIOJHATH XUMHUYECKUH  SKCIHEPUMEHT
(mpeBpallleHusT OPraHWYECKUX BELIECTB IIPU HArpeBaHUHU, [OJIYYEHHE
ATUJICHA U U3y4YEHHE €ro CBOMCTB, KaUeCTBEHHbIC PEaKLUU Ha aJbJCTUbI,
KpaxMall, YKCYCHYIO KHCJOTY; JAeHaTypauus O€JIKOB MpH HarpeBaHuH,
L[BETHbIE pEaKUUu OCJIKOB; MPOBOAUTh pPEAKIMH HMOHHOIO OOMeHa,
OTIpeNeNATh Cpelly BOAHBIX PACTBOPOB, KAYECTBEHHBIEC PEAKIIUU Ha Cylbdart-,
KapOOHAaT- M  XJOpPUA-aHMOHBI, Ha  KAaTHOH AaMMOHMs;  pelaTh
AKCIIEpUMEHTaJbHbIE 3ahauu 1o Temam "Meramibl" u "Hemeramibsl") B
COOTBETCTBUM C IpaBWIaMU TEXHUKU O€30IaCHOCTU IpU OOpallleHUH ¢
BEIIECTBAMH U JIAOOPATOPHBIM OOOPYAOBAaHUEM; IPEICTABIATH PE3YIbTATHI
XMMUYECKOI'0 KCIIEpUMEHTa B (hopMe 3alKCH ypaBHEHUH COOTBETCTBYIOIIUX
peaknuii ¥ GOpMyIUPOBATH BHIBOJIBI HA OCHOBE 3THUX PE3yIbTATOB




OK 07. B 06.1acTH 3K0/10THY€CKOT0 BOCIIUTAHMS S - chopMUpOBaTh TPEACTABICHUSA: O XHUMHUYCCKOW  COCTaBJISIOIICH

CopeiicTBoBath | - cHOPMHPOBAHHOCTH SKOJIOTMYECKON KYJIBTYpPBI, | €CTECTBEHHOHAYYHON KapTHHBI MHUpPA, POJUM XHUMHHM B TO3HAHWU SIBICHUN

COXPAHEHHUIO MOHVMAHUE BJIMSHHUS COIMATbHO-)KOHOMHYECKUX | IPUPOABI, B (OPMHUPOBAHWHM MBIIUICHUS ¥ KYyJIbTYphl JIHYHOCTH, €€

OKpY’KaroIeu MPOLECCOB  HA  COCTOSIHME  OPUPOTHOM M | (YHKIMOHAIBHOM IPaMOTHOCTH, HEOOXOIUMOM IS pelieHus] IPaKTHUECKUX

cpenbl, COLIMANILHOM  Cpelbl, OCO3HaHWE TJI0OATBHOTO | 337]a4 W IKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3I0POBBIO U

pecypcocOepex | XxapakTepa dKOJIOTMYECKUX MpolieMm; MIPUPOJHON cpene;

€HHUIO, - TUTAHUPOBAHWE W OCYIISCTBJICHHUE JCUCTBHH B | - YMETh COONIOAATH MPaBUiIa YKOJIOTUYECKHU IEIecO00pa3HOro MOBEICHUS B

MIPUMEHSATH OKpYXarollled cpele Ha OCHOBE 3HAHUS LeJiel | ObITy U TPYJOBOM IESATENBHOCTH B IIENIIX COXPAaHEHHUS CBOETO 30POBbS U

3HaHUS 00 YCTOMUYMBOI'O pa3BUTHUS YEIIOBEUYECTBA; OKPY’KaIOIlled NPUPOJHON CPEAbl; YUUTHIBATH OIIACHOCTH BO3ACUCTBUS Ha

U3MEHEHUU AKTUBHOE HENpPUITHE JEUCTBUM, NPHUHOCAIIUX | )KUBbIE OPraHU3Mbl OINPEJCICHHBIX BEIIECTB, MOHUMAsl CMBICI IOKA3aTeNs

KJIMMATa, BpEJl OKPYKAIOIIEH CpeJe; MpEAEIbHON TONYCTUMON KOHIEHTPALUU

MPUHIHUIIBI - yYMEHHE TMPOTHO3UPOBATH HEOIATOMPUSATHBIC

OepexIInBOro AKOJIOTMYECKHE TOCJIEACTBUS MPEATPHUHUMAEMBIX

MIPOU3BOJCTBA, | ACHCTBUM, IpeIOTBpalIaTh UX;

3P PEeKTHBHO - paciiipeHue OmbITa JIeSITEIIbBHOCTH

JIEHCTBOBATh B | KOJIOTMUYECKOM HAIIPaBJICHHOCTH;

Ype3BbIUANHBIX | - OBJIaJIcHHE HaBbIKAMH Y4eOHO-HCCIIeI0BATENbCKOIH,

CUTYyalHIx IMPOCKTHOU U COLHUAJIBHON AEATCIBHOCTHU,

[IK 3.1. B yacTu TpyA0BOro BOCIMTAHUSA: -BJAJETh  CUCTEMOM  XUMHYECKMX  3HAHHW, KOTOpas  BKIIKOYAET

Onpenendarsb - TOTOBHOCTb K Tpy1y, OCO3HAaHHWE LIEHHOCTH | (paKTOJIOTUYECKHUE CBEICHHS O CBOWCTBaX, COCTaBe, TMOIYYCHHH U

ONTHMalbHBlE | MACTEPCTBA, TPYIONIO0HE; 0€30MMacHOM HCTIOIb30BAaHUHM BAKHEUITUX HEOPTraHMYECKUX U OPTaHMUYECKUX

METO/IBI - TOTOBHOCTH 5 K aKTHBHOUﬁ ACATCIBHOCTH | perriecTB B OBITY M TPAKTHYCCKOMN JEATEIILHOCTH YEIOBEKA,;

BOCCTAaHOBIeHy | TCXHOIOTHYECKOH M COLMAIBHON HAMIPaBICHHOCTH, 3

q CHOCO6HOCTB HMHUIIMUPOBATh, NJIaHApOBaTb M | - YMETH IIJIAHUPOBATH W BBIIIOJHATE XUMHUYCCKHUU SKCIICPUMCHT
CaMOCTOATEJIbHO BBINOJIHATH TAKYIO JEATEIIbHOCTb;

paborocnocodu - MHTEpEC K Pa3IM4YHBIM chepam | -peIIaTh SKCIIEPUMEHTAIbHbBIE 33]1a4H 110 TeMaM "MeTasuibl" 1

ocTH poECCHOHANTBHOM IEATEIBHOCTH. "Hemeranbl'") B COOTBETCTBUY C MPABMWIIAMH TEXHUKH O€30MACHOCTH MPHU

IPOMBIIUICHHO | g yanenue YHUBEPCAJIbHBIMHA yueOHbIMHU 00pallleHNH C BEIECTBAMU

ro NMO3HABATEJbHBIMHU 1eHiCTBUSIMHU:

000pyI0BaHHS. a) 0a30Bble JJOrHYecKHe AeHCTBHS. - YMETh COOII0IaTh MPABUIIA YKOJIOTUYECKH IIeTIECO00Pa3HOrO MOBEICHHUS B

- CaMOCTOSITENIBHO (dhopMynpoBaTh 51
aKTyaJIM3MpoBaTh NpoOIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

OBITY M TPY/IOBOM JESATEIHHOCTH B IEJISIX COXPAHEHHUS CBOETO 3JI0POBBS U
OKPYKaroIle NPUPOIHON CPEbl; YUUTHIBATh ONTACHOCTh BO3/ICHCTBUS Ha
YKVBBIE OPTaHU3MbI ONPEICIICHHBIX BEIIECTB, IOHUMAask CMbICIT TOKA3aTes




- YCTaHaBJ'II/IBaTL CYHlCCTBCHHBIﬁ HpI/I3HaK NI
OCHOBAaHMS JUIS CPaBHCHMS, KJIACCH(PHUKAIMA U
000011IeHH S

- ONpeAensTh LEId JCITEIbHOCTH, 3aaBaTh
[apaMeTpbl U KPUTEPUU UX JOCTUKCHUS,

MpEAEIbHON TONYCTUMOW KOHUEHTPALUU
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2. CTPYKTYPA U COJIEP)KAHUE OBIIIEOBPA3OBATEJIbHOM JJUCIIUTLJIMHBI

«XHUMUSA»

2.1. O0beM QMCHUIIMHBI U BHAbI YUeOHOI padoThI

Buna yueOHoii padboThl

O0BeM B yacax

O0bem o0pa3oBaTeIbHON NPOrPaMMBbI JHCHUILINHBI 72
B T.4. ¢popMe MPaKTHUYECKOIf MOATOTOBKE 10
OcHoBHoOE coepxaHue 64
BT. U..

TEOpeTUIeCKoe 00yueHune 44
MPAKTUYECKHUE 3aHSITUS 16
1a00paTOPHBIE 3aHATHS 4
IIpodeccuoHaIbLHO OPMEHTHPOBAHHOE colep:KaHHe (Coiep:KaHue 6
NMPHUKJIAHOT0 MOIYJISA)

BT. U.:

TeopeTu4ecKoe o0ydyeHue 2
IIPAKTUYECKUE 3aHATUS 4
IIpomeskyTouHasi aTTecTalus (3a4eT) 2
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2.2. TemaTn4yecKkMii IJIAH U COAEPKAHME TUCUHUILTHUHBI

B ToM unciie B @opmupyem
Conep:xanue yuye0HOro marepuasa (0CHOBHOe M MpPodeccHOHAJIBLHO-
HaumenoBanue . Oo0bem dopme ble
OPHMEHTHPOBAHHOE), JJA00PATOPHbIE H MPAKTHYECKHE 3AHATHUSA, TPUKJIATHON .
pa3aesioB U TeM JacoB NMPaKTHYEeCKOIi| KOMIIeTEeHI
MOIYJIb
¥ MOArOTOBKH 110
1 2 3 4
OcHoBHoOE coiepKaHue 64
Pa3nen 1. OcHOBBI CTPOEHMS BellleCTBA 6
Tema 1.1. OcHoOBHOe coiep:KaHue 4 OK 01
CtpoeHue aToMOB
XIUMIUECKIX Teoperuueckoe o0yueHue 2
3JIEMEHTOB U _ _
npupona CoBpeMeHHass Mojielib CTpoeHUsi aroMa. CUMBOJUYECKUN S3bIK XUMHUHU. XHUMHYECKUM
XHMIUECKOR AIIEMEHT. DJEeKTPOHHAs KoHHUrypanus aroma. Kinaccupukanus XUMUYECKAX 3JIEMEHTOB
CBSI3H (s-, p- d-avJ'IeMeHTBI). BanenTtHbeie 3iekTpoHbl. BaneHTHOCTBD. Z)VneKTpOHHa;I npupoja 2
XUMUYECKON CBSI3U. DIIEKTPOOTPUIIATEILHOCTh. BUIBI XUMHYECKOUW CBSI3HM (KOBAJICHTHAS,
WOHHAsI, METAJITHYECKasi, BOJOPOJIHAS) M CIIOCOOBI ee 00pa30BaHUs
IIpakTHYeckne 3aHATHS 2
Pentenue 3aganuii Ha MCIOJIB30BaHUE XMMHUYECKON CHUMBOJMKU M Ha3BaHUI COeIUMHEHUN
M0 HOMEHKJIAType MEXIYHApOJHOTO COI03a TEOPETUUYECKOW M TPHUKIATHON XUMUU U
TPUBUAIBHBIX HAa3BaHUM JUIS COCTaBJICHHS XUMHYECKUX (OpMyn ABYXaTOMHBIX
coequHEeHUN (OKCHIIOB, CYIb(GUIOB, THUAPUIOB M T.I.) U JPYTUX HEOPraHMUYECKUX 5
COEIMHEHUH OTIENbHBIX KJIACCOB.
[IpakTrueckue 3agaHusl HA YCTAHOBJICHUE CBSI3M MEXY CTPOSHHEM aTOMOB XUMHUYECKHX
AJIEMEHTOB U TNEPUOJUYECKUM H3MEHEHHUEM CBOMCTB XHUMHUUYECKHX 3JIEMEHTOB U HX
COEIMHEHUI B COOTBETCTBUU C MOJ0XKEHUEM [leproinueckoi CUCTEMBI.
Tema 1.2. OcHoBHOE coepKaHue 2 OK 01
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[lepuonnueckuii
3aKOH U Taliuma
J.N. Menneneena

Teopernyeckoe o0yueHue

[lepuonnueckas cucrema xummueckux 31meMeHToB J[.1. Menneneea. ®usndeckuii CMbICI
ITepuoaunueckoro 3akoHa J[.1. MenneneeBa. 3akoHOMEPHOCTH U3MEHEHUS CBOWCTB
XUMHUYECKHX 3JIEMEHTOB, 00pa3yeMbIX UMH IIPOCTHIX U CJIOKHBIX BEUIECTB B
COOTBETCTBUHU C MOJIOKEHUEM XMMHUECKOI0 ieMeHTa B Ilepuonnueckoil cucreme.
MupoBo33peHueckoe U HayuHoe 3HaueHue Ilepuoanyeckoro 3akona JI.1. Menneneena.
ITporuo3sst .M. MenneneeBa. OTKpbITHE HOBBIX XUMUYECKUX JIEMEHTOB.

Pelenne TeopeTnueckux 3alaHuil Ha XapaKTepU3aLuI0 XUMUYECKUX 3JIEMEHTOB
«Metamyeckue / HeMETaNTMUYECKUE CBOMCTBA, 3JIEKTPOOTPHULIATEIbHOCTh XUMUYECKUX
3JIEMEHTOB B COOTBETCTBUU C UX 3JIEKTPOHHBIM CTPOCHUEM U MOJ0KEHUEM B
IIEPUOIUYECKON CUCTEME XUMUYECKUX d1eMeHToB [[.1. Menneneesa»

OK 02

Paznen 2. Xumunueckue peakuuu

10

Tema 2.1. Tunsl
XUMHUYECKHUX
peaKkuuii

OcHoBHOE€ CoacpKaHuEC

Teoperuueckoe o0yueHue

Kﬂaccnquaum{ " TUIIbI XUMHUYCCKUX peaKHI/If/'I C y4aCTHEM HCOPIraHU4CCKUX BCIICCTB.
CocraBieHne ypaBHCHI/Iﬁ peaKLII/Iﬁ COCAUHCHMUA, PA3JIOKCHUA, 3aMCILICHU I, O6MeHa, B T.4.
peaKuHﬁ TOpCHUs, OKUCIICHUA-BOCCTAHOBJICHU .

YPaBHeHI/IH OKHCJICHHS-BOCCTaHOBICHH. CTeneHb okuciIeHus. OKUCIUTENb U
BOCCTaHOBUTENhL. COCTaBJICHUE U YpaBHHUBAHUEC OKHUCIUTCIbHO-BOCCTAHOBUTCIIBHBIX
peaKHHI’I METOJAOM JJICKTPOHHOT'O Oananca. OKHCINTEIbHO-BOCCTAHOBUTEIILHBIC peaknuuu
B IIpHUPOAC, MPOU3BOACTBCHHEBIX NPOUCCCAX U KU3HCACATCIbHOCTH OPraHnu3MOB

IIpakTHYecKkue 3aHATHA

KonnuecTBeHHbIE OTHOIIEHNS B XUMHH. OCHOBHBIE KOJMYECTBEHHBIE 3aKOHBI B XUMHUU U
pacueTbl MO YPaBHEHMSM XHMHUYECKUX peakiuil. Monb Kak eIuHuIa KOJIMYecTBa
BenlecTBa. MossipHas Macca. 3aKOHbBI COXpPaHEHMsI Macchl M SHEPrUU. 3aKOH ABOTrajpo.
Monsipablii 00beM ra3oB. OTHOCHTENbHAs IJIOTHOCTh Ta30B. PacueTsl MO ypaBHEHHSIM
XUMHUYECKHX peaKkluil ¢ UCIOJIb30BaHUEM Macchl, 00beMa (HOpMasbHbIE YCIOBHS) Ta30B,
KOJINYECTBA BEILIECTBA

OK 01
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Tema 2.2. OcHoOBHOe coiep:KaHue 4 OK 01
DIIEKTPOJIUTHYECKA OK 04
A TUCCOLMAIIS U Teoperuueckoe o0yueHue 4
HMOHHBIA 0OMEH

Teopus >IEKTPONUTHYECKOW aucconuanuu. MOHBI. DIEKTPONMTHI, HEIICKTPOJIUTHI.

Peakmuu nonHoro oomena. CocraBlieHHE peakiuii HOHHOTO 0OMEHA IyTeM COCTaBIICHUS

WX TIOJHBIX W COKpAICHHBIX MOHHBIX ypaBHEHUH. KHCIOTHO-OCHOBHBIC pEaKIIMH. 4

3ajaHus Ha COCTABJICHUE UOHHBIX PEaKIIHi
KoHnTpoabHasn

CrtpoeHnue BelecTBa 1 XUMUYECKUE PEaKuu 2
padora 1
Pasznen 3. CTpoeHue 1 CBOMCTBA HEOPraHUYECKUX BElECTB 16
Tema 3.1. OcHoOBHOE co/lep:KaHue 4 OK 01
Kinaccudukanms, OK 02
HOMEHKJIATypa 1 Teoperuueckoe o0yueHue 2 MK 3.1,
CTpOEHUE N

[Tpenmet Heopranndeckoit xumun. Kiaccudukanus Heopranuueckux BemecTs. [IpocTeie
HCOPTaHMHCCKIX 1y ¢ noHble BemecTBa. OCHOBHBIE KIACCHI CIOKHBIX BEIECTB (OKCUIBI, THAPOKCHU/IBI,
BCIICCTE KHCJIOTBI, COJIM). B3aMMOCBSA3b HEOPraHWYECKUX BEUIECTB. ATpETaTHBIE COCTOSHUS

BemecTBa. Kpucrammmaeckue u amopdHbie BemecTBa. TUITBI KPUCTAIUTMYECKUX PEIIETOK 5

(aTromHas1, MOJIEKYyTISIpHAsI, HOHHAS, MeTaTndeckasi). 3aBUCUMOCTh (PU3MUECKUX CBOWCTB

BEII[ECTBA OT THMNA KPUCTALTNYECKON PEIIETKH. 3aBUCUMOCTh XUMUUECKOU aKTHBHOCTH

BEILECTB OT BUJA XUMHYECKOU CBSI3M U TUIIA KPUCTAIUINYECKOM pemeTku. [I[puunHbl

MHOT000pa3us BEIIECTB

IIpakTH4eckue 3aHATHSA 2

Homenknarypa HeOpraHMueCcKiX BEIIECTB: HA3BaHME BEIIECTBA UCXOS U3 UX

XUMHUYECKOH (hOPMYIIBI UITU COCTABICHUE XUMHYECKON (GOPMYIBI UCXOs U3 HA3BAHUS 5

BeniecTBa 1o mexxayHapoanoit (MIOITAK) unu TpuBHanbHOM HOMEHKIATYDE.
Pemenne 3amanuii mo kiaccupUKAMHM, HOMEHKIATYpe M XUMHUYECKUM (opMyiam
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HEOPraHMYECKUX BEIIECTB Pa3IMUHBIX KJIAcCOB (yrapHbli Ia3, YIJIEKUCIBbIA ra3, aMMHaK,
raieHas U3BecTb, HeralleHas U3BeCTb, IUThEBAsl COJla U APYIHX): Ha3bIBaTh M COCTABIATh
(opMyIIBI XUMHUECKUX BEIIECTB, ONPEACIATh IPHUHAICKHOCTD K KIIacCy.

Hcrounnku xuMndeckoi nHpopMmaiuu (CpeacTB MaccoBoi HHGpopmanuu, cetb HTepHeT
u npyrue). [louck napopmanuy no Ha3BaHUIM, UACHTH(PHUKATOPAM, CTPYKTYPHBIM

dbopmynam

Tema 3.2. ®usuko-| OcHOBHOE co/iep:KaHNe OK 01
XUMHUYECKHE OK 02
CBOICTRA Teoperudeckoe o0yueHue K 3.1.
HEOPraHUYeCKUX o

Mertamer. O6mume GU3ndeckne U XUMUIECKHE CBOKWCTBAa METaIIOB. CIIOCOOBI TTOJTYUCHUSI.
BeIlecTs 3HayeHWE METAJJIOB M HEMETAIOB B MPUPOJICE M JKU3HEACATEILHOCTH YEJIOBEKa |

opranu3moB. Koppo3us MerayuioB: BUABI KOPPO3UH, CIOCOOBI 3alIUTHl METAJIOB OT

KOppO3UH

Hemeramner. OOmme Qu3nydeckue W XHUMHUYSCKHE CBONCTBA HEMETAJUIOB. THIHUYHBIC

cBoiictBa HemetayioB [V— VII rpynn. Knaccudukanus 1 HOMEHKIATypa COEIWHEHUN

HeMeTasuioB. KpyroBopoThl OMOT€HHBIX 3JIEMEHTOB B IIPUPO/IE

XUMHYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHWYECKUX BEIECTB (OKCHIOB,

TUAPOKCUIOB, KUCIOT, COJEH U Ap.). 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB MPOCTHIX

BEIIIECTB, BOJOPOJAHBIX COCTMHEHHM, BHICIITUX OKCHJIOB U THAPOKCH]IOB

IIpakTHYecKkue 3aHATHA

CocraBrieHUe ypaBHEHUN XHUMHYECKHUX PEAKIUH C Y4acTHEM TPOCTHIX U CJIOKHBIX

HEOPraHWYECKHX BEIIECTB: METAJJIOB MU HEMETAJIOB; OKCHAOB METANIOB, HEMETAIJIOB U

aM(}OTEepHBIX DJIEMEHTOB, HEOPTaHWYECKUX KHUCJIOT, OCHOBAaHMM U aM(OTEpPHBIX

TUAPOKCHUIOB; HEOPTAHUUECKHUX COJIEH, XapaKTepU3YIOIIUX UX CBOMCTBA.

Pemenne mpakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3a/laHW HAa CBOMCTBA, COCTaB,

nosyueHue u 6e30MmacHoe UCTIOIb30BaHUE BAKHEHIIINX HEOPTaHMYECKHUX BEIIECTB B OBITY

Y TIPAKTUYECKOMN JEATETHPHOCTH YeJIOBEKa
Tema 3.3. OcHoBHOE coep:xaHue OK 01
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Unentuduxanus | Teopernueckoe odyueHue 2 OK 02
HEOPTraHUYECKUX OK 04
BeIeCTB Wnentudukanus HEOPraHUIECKNX BEIIeCTB. Perienne 3a1aq mo XMMHUYECKHM CBOHCTBAM

METaJUIOB U HEMETAJJIOB, M0 PACIO3HABAHUIO U IOJYYEHUIO COCAMHEHUN METAIJIOB U

HEMETaJUIOB. 5

WNnentuduxanus HEOPraHMYECKUX BEIIECTB C MCIOJIb30BaHUEM UX (U3UKO-XUMHYECKUX

CBOWCTB, XapaKTEPHBIX KaueCTBEHHBIX peakiuii. KauecTBenHsle peakuuu Ha cynbdar-,

KapOOHAT- U XJIOPUI-aHUOHBI, HA KATUOH aMMOHHUS
KoHnTpoabHasn N

CBoiiCTBa HEOPraHUYECKUX BELLECTB 2
pabora 2
Pa3nen 4. CTpoeHue U CBOIiCTBA OPraHMYECKUX BelleCTB 24
Tema 4.1. OcHoBHOe coep:kaHue 4 OK 01
Knaccudukanus, K 3.1.
CTpoeHue 1 Teopernueckoe odyuenue 4
HOMEHKJIaTypa . .

[TosiBneHue u pa3BUTHE OpraHUYECKON XUMUHU Kak HayKu. [IpenmeT oprannyeckoit
OPTaHHMHCECKUX XUMUU. MecTo 1 3HaUeHHE OPraHMYECKOM XMMUU B CUCTEME €CTECTBEHHBIX HayK.
BellecTs XHWMHYECKOE CTPOCHHE KAaK IOPSAJOK COEOUHEHUs aTOMOB B MOJIEKYJE€ COINIACHO MX

BaJICHTHOCTH. OCHOBHBIE IIOJIOKEHUS TEOPUM XHMHUYECKOTO CTPOEHUS OPraHMYECKHUX

coenuHeHuii A.M. bByrtnepoBa. VYrnepoAHblii CKeJleT OpPraHUYECKOW MOJIEKYJIBI.

3aBUCHUMOCTb CBOMCTB BEILIECTB OT XUMHUYECKOIO CTpOEHHs MouieKyn. M3omepus u 5

HU30MEpHI.

[Tonsatue o QynkumoHanpHoi rpynme. Paguxan. [lpuHumnel  KinaccupuKanuu

OpraHMYECKUX  COeAMHEHUH. MexayHapoaHass  HOMEHKJIAaTypa M IPHUHIIMIIBI

HOMEHKJIaTyphl OpraHndeckux coeauHenuil. [lonarue o6 azoTcoaepx amux coeTUHEHUSX,

OMOJOTMYECKH  aKTUBHBIX  BellecTBax (yrieBojax, JkMpax, Oenkax H  Jp.),

BBICOKOMOJIEKYJISIPHBIX COEIMHEHUAX (MOHOMED, MOJIUMED, CTPYKTYPHOE 3BEHO)

Homenknatypa oOpraHM4ecKMX COEIMHEHUN OTIENbHBIX KJIacCOB  (HACBHIIICHHBIE,

HEHACBIIIICHHBIE U apOMAaTUYECKUE YTIIEBOJIOPO/IbI, CIIUPTHI, (PEHOIIBI, alIbJETH/IbI, KETOHBI,

KapOOHOBBIE KHCIOTHI U JAp.) CocTaBieHUE MOJHBIX U COKPALICHHBIX CTPYKTYPHBIX 2

q)OpMy.]'I OpPraHu4e€CKuX BCIICCTB OTACIBHBIX KJIACCOB, HCIOJB3yd HX HAa3BaHHA 110
CHCTEMaTHUYECKON U TpHBHaHLHOﬁ HOMCHKIJIATyp€ (3TI/IJ'ICH, AllCTUJICH, TIMICPUH, (I)CHOJ'I,
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dopmanbaerun, YyKCycHas KHUCIOTa, INIMIUH). Pacdersl mpocrednieir  (Gopmysbl
OpPraHUYECKOM MOJIEKYJIbl, UCXO/Is U3 3JIEMEHTHOr0 cocTana (B %)

Tema 4.2.
CsoiicTBa
OpraHUYECKUX
COETUHEHUN

OcHoBHoOe coepkaHue

12

TeopeaneCKoe oﬁyqe}me

10

OU3NKO-XMMUYECKME CBOMCTBA OpPraHUMYECKHUX COECJUHEHHUH OTAENbHBIX KIJIACCOB
(ocobeHHOCTH KJIacCH(PUKAIMK U HOMEHKJIATYPbl BHYTPH KJIacca; TOMOJIOTHUECKUH P U
obmas ¢opmyna; usomepus; (U3NYECKHE CBOWCTBA; XMMHYECKUE CBOMCTBA; CHOCOOBI
HOJIyYEHUs):

— IpelebHbIe YIIEBOAOPOAbl (AJIKaHbl U LUKIIOAJIKAaHbl). |'opeHne MeTaHa Kak OJUH U3
OCHOBHBIX MCTOYHHMKOB TE€IUIa B IPOMBINUIEHHOCTH U ObITy. CBOIcTBa MPHUPOIHBIX
YTJIEBOJOPOAOB, HAXO0KICHHUE B IPUPOJIE U IPUMEHEHNE aJIKAHOB;

— HempenenbHble (AIKEHbl, AJKUHbl W AJIKAJUCHbI) U apOMaTUYECKHE YIJIEBOJOPOIbI.
I'openue anernneHa Kak MCTOYHHUK BBICOKOTEMIIEPATYPHOTO INIAMEHM JUJISL CBAPKH U PE3KH
METaJUIOB

— KHUCIIOpOJICOAEepXKAIle COeIUHEHUs (CUPThl U (eHOJbl, KapOOHOBBIE KHCIOTHI U
3¢upbl, adbAECTUABl M KETOHBI, JKUPBIL, YyrieBoibl). IlpakTuueckoe mnpHUMeHEHUE
STUJICHIVIMKONS, TiulepuHa, ¢eHona. [Ipumenenue ¢opmanpaeruia, areraibaeruja,
YKCYCHOM KHMCIOTHI. Mblla Kak COJM BbICIINX KapOOHOBBIX KHCJIOT. Moromiue cBOHCTBa
MbLIa

—  azorcoAeprKaniue COECIMHEHUS (amuHBI " AMUHOKHCIIOTBI, Oenku).
BeicokomonekynspHble CO€AMHEHUS (CHUHTETHYeCKHME U  OHOJIOrMYeCKH-aKTHUBHBIE).
MoHomep, monumep, CTpyKTypHOe 3BeHO. [lonmmMepusanus >TuUI€Ha Kak OCHOBHOE
HaIPAaBJICHUE €T0 UCIIOJIb30BAHMUS.

I'emeTnyeckas CBA3b MCXKAY KilaCCaMH OPraHNu4YCCKUX COGI[I/IHGHI/Iﬁ

IIpakTHYeckue 3aHATHA

OK 01
OK 02
OK 04
IIK 3.1.
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CBolicTBa OpraHMYECKUX COCJUHEHMM  OTAEIbHBIX KJIaccoB  (TpUBHAJIbHAsA U
MEXIYHapOJAHAas HOMEHKJIATypa, XHUMHUYECKHE CBOMHCTBAa, CIOCOOBI MOJIy4YEHUSs):
npe/iesibHbIe (AJIKaHBI U LIMKJIOAJIKAHBI), HEMPEIeTbHbIE (AJIKEHBI, aTKUHBI U aJIKaIUEHbI) U
apoMaTHYECKHE YIJIEBOAOPOJbl, CHUPTHI M (EHOJBI, KApOOHOBBIE KHUCIOTHI U 3UPHI,
aIbJErUIbl M KETOHbBI, aMUHbl M aMHHOKHCIIOTBI, BBICOKOMOJIEKYJSPHBIE COEIUHEHUS.
3ajaHus Ha COCTABJICHUE YPABHEHUN XUMHUYECKHUX PEAKUUN C y4aCTUEM OPraHUYECKHX
BELIECTB HAa OCHOBAHUU MX COCTaBA U CTPOCHUS

CocraBieHue cxeM peakiuil (B TOM YHUCIIE MO MPEAIOKEHHBIM [IENOoYKaM MpeBpalleHuit),
XapaKTepU3YIOIIUX XMMHUYECKUE CBOWCTBA OpPraHUYECKUX COECIUHEHMM OTAEIbHBIX
KJIACCOB, CMOCOOBI WX TIONYyYEHUS W Ha3BAaHUE OPraHUYECKUX COEIWHEHUH II0
TPUBHAIILHON WJIM MEKIYHAPOJHOM CUCTEMaTU4ECKOM HOMEHKJIATYpeE.

PemeHne NpakTUKO-OPUEHTUPOBAHHBIX  TEOPETUYECKUX  3aJaHUMl Ha  CBOMCTBa
OpPraHMYECKUX COECIUHEHUN OT/IEIbHBIX KI1aCCOB

Tema 4.3.
WNnentuduxarus
OpPTaHHYECKUX
BEIIECTB, UX
3HAYECHUE U
MIPUMEHEHNE B
OLITOBOH U
MIPOU3BOJICTBEHHOU
IEeITEILHOCTH
YyeJI0BEKA

OcHoBHOE CoACpKaAHUEC

TeopeaneCKoe oﬁyqeﬂue

buooprannueckne coenuHeHus. [IpumeHeHWe W OWOJIOTHYECKas POJIb YIIICBOJIOB.
OxucrneHne yrieBoJoB — HCTOYHUK YHEPTHH JKUBBIX OpraHn3MoB. O01acTu MpuMEHEHH
amMuHOKHCIOT. [lpeBpaiieHuss OenkoB NUIIKM B opraHu3Me. buomormyeckue QyHKIMH
O0enkoB. buomornyeckue QyHkuuu KupoB. Poib opraHMYeckod XMMHUU B PpEIICHUH
npo0JieM MUIIEBO 6€30MacHOCTH

Ponb opranmdeckoil XMMHH B pEIIEHUU NPOOJIEM HSHEPreTHYEecKON Oe30macHOCTH, B
pa3BUTUM MEIULMHBIL, CO3JaHUU HOBBIX MAaTEpHAOB, HOBBIX HCTOYHUKOB DHEPruu
(anmpTEepHATUBHBIE UCTOYHUKHU 3HEprun). OnacHOCTh BO3/IEHCTBUS Ha JKHBbIE OPTaHU3MBI
OpPraHUYECKUX BEIIECTB OTJAEIbHBIX KJIAacCOB (YIJIEBOJOPOJBI, CHUPTHL, (PEHOIBI,
XJIOPOPraHU4CCKUE MPOU3BOAHBIC, AJIbBACTUABI U }Ip.), CMBICJI ITOKAa3aTeiid MNpEeaCIbHO
JONYCTUMOM KOHIIEHTpALU!

OK 01
OK 02
OK 04
K 3.1.
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JlabopaTopHble 3aHATHS

Jlabopatopnas pabota: “UaeHTHdUKAIMSA OPraHMYECKUX COCAMHEHHH OTACIIbHBIX
KJIacCOB”

Unentudukanusi OpraHUYECKUX COCAMHEHHMH OTAEIbHBIX KJjaccoB (Ha mpuUMepe
aNBJICTH/IOB, Kpaxmalia, YKCYCHOW KHCIIOTBI, OCIKOB M T.I.) C HCIOJIb30BAHUEM HUX
(bU3UKO-XMMHUYECKHUX CBOMCTB M XapaKTEpHBIX KAaUeCTBEHHBIX peakuuid. JleHarypaunus
Oenka npu HarpeBaHuu. L[BeTHble peakuuu OenkoB. BO3HMKHOBEHHE aHAIMTHYECKOTO
CUTHajla C TOYKHU 3PEHHUS XUMHUYECKHX IPOLECCOB MpPHU MPOTEKAHWU KAaueCTBEHHOI
PEaKIuu, MO3BOJISIONICH UACHTH(PUIINPOBATH MPEJIOKEHHBIE OPraHUIECKIE BEIECTBA

Kontpo.tbnas CTpyKTypa U CBOMCTBA OPraHUICCKUX BEIIECTB
padora 3
Pasien 5. KnHeTnzlecmle U TePMOIAMHAMHYECKHE 3aKOHOMEPHOCTH NMPOTEKAHUSI XUMHUYECKUX
peaxiuii
CxopocTb OcHoBHOE coep:kaHue OK 01
XUMHYECKAX OK 02
peaKIii. Teopernueckoe o0yueHue MK 3.1.
XuMHu4eckoe
CKOpOCTh peakilid, €€ 3aBUCHMOCTh OT Pa3JIUYHBIX (DaKTOPOB: MPUPOIBI PEarupyrOIIUX
PaBHOBECHE BCIICCTB, KOHIICHTPAIIMM  pPEAardpyioNIMX BEMIECTB, TEMIIEpaTypsl H  IUIOIIATH
PEaKIMOHHON TMOBEPXHOCTH. TemioBbie A(P(HEKThl XUMHUYECKHX peakiuil. OK30- U
SHJO0TEPMUUYECKHE, PEAKIIHH.
OOpatuMocTh peakiuii. XMMHUYECKO€ PaBHOBECHE U €ro CMEIIEHHE MOoJ JeHCTBHEM
pasTUYHBIX (AKTOPOB (KOHIIEHTPAIUS PEArcHTOB WM TPOAYKTOB PEaKIUH, JTABJICHHE,
TeMreparypa) [Uisi CO3JaHHS ONTHUMAJBHBIX YCIOBUH TMPOTEKAHUS XUMHYECKUX
npoueccos. [Ipunnun Jle [Hlatense
IMpakTuyeckue 3aHATHSA OK 01
OK 02
Pemienne mpakTUKO-OpUEHTHUPOBAHHBIX 3aJaHU HAa aHaiau3 (HaKTOPOB, BIUSIONIMX Ha MK 3.1.

HN3MCHCHHUEC CKOPOCTHU XUMHUYECKOH pC€aknuu, B T.4. C HOSI/IIII/Iﬁ 3KOJIOTUYECKHU
[E1eCO00Pa3HOr0 TOBEAEHUSI B OBITY U TPYIAOBOW NEATEIBHOCTH B IEISIX COXpPAaHEHHS
CBOETO 3/I0POBbS U OKPYKAIOLIEN MPUPOTHON CPEIBI.
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Pewenne npakTUKO-OpUEHTUPOBAHHBIX 3aaHUI Ha npuMeHeHue npuHnumna Jle-Ilarense
JUIsl HaXOXKACHHS HAIPAaBICHUS CMELICHUS PAaBHOBECHS XUMHUYECKOW PEaKLMM U AHAIU3
(bakTOpOB, BIUAIONIMX HA CMEIIEHIE XMMHYECKOTO PaBHOBECHUS

Pa3znea 6. PacTBopbI
Tema 6.1. OcHoBHOE coep:kaHue OK 01
[Tonsitue o OK 02
pacTBopax Teoperuueckoe o0yyenune OK 07
PactBopenue kak ¢usuko-xumuueckuil mporecc. PactBopsl. CriocoObl MPUTOTOBICHUS TK 3.1.
pactBopoB. PactBOopuMocTb. MaccoBass 1011 pacTBOpeHHOro BemectBa. CMbica
[OKa3aTessl MPelelbHO JOIMYCTUMONW KOHILIEHTpPAllMM M €ro HCIIOJIb30BAHUE B OIICHKE
9KOJIOTHYECKOI 0€301MacHOCTH.
[TpaBuiia 3KOJIOTMYECKH 11€7IECO00PA3HOI0O MOBEAEHUS B OBITY U TPYAOBOM J1€ATEIbHOCTH
B LIEJIIX COXPAHEHUs CBOETrO 3JI0POBbS U OKpY’Karolleld HMPUPOIHON Cpenibl; ONacHOCTb
BO3/ICIICTBUS HA KUBbIE OPraHU3MbI OIIPEIEIICHHBIX BELIECTB.
Perenue npakTHKO-OpUEHTHPOBAHHBIX PACUETHBIX 3aJaHUN HA PAaCTBOPHI, UCIIOJIb3yEMbIe
B OBITOBOW U IIPOU3BOJICTBEHHOM JEATEIbHOCTH YEJIOBEKA
Tema 6.2. OcHoBHOe coJep:kaHue OK 01
Uccnenosanue OK 02
CBOMCTB pacTBOpOB JIaﬁopaToprIe 3aHATHA OK 04
K 3.1.
JlaGopatopHas pabota «IIpuroToBiaeHue pacTBOPOB».
[IpuroroBienue pacTBOPOB 3aJaHHOW (MaccoBOMl, %) KOHIIEHTpamuu (C MPaKTUKO-
OPUEHTUPOBAHHBIMU BOIIPOCAMH) U ONPEAEIEHUE CPEABI BOJHBIX PACTBOPOB.
Pemenue 3a1ay Ha IPUTOTOBIIEHUE PACTBOPOB
IIpodeccnonanbHO-0PHMEHTHPOBAHHOE COIeP:KaHME (COaepKaHNe TPHKJIAJTHOTO MOXYJIsI)
Paznen 7. Xumusi B ObITY U IPOU3BOACTBEHHOI ATEILHOCTH YeJ0BEeKA OK 01
OK 02
Xumusi B OBITY U |OcHOBHOE COlepKaHHE OK 04
MPOU3BOJCTBEHHOMN
p OK 07
ACATEIILHOCTH Teopernueckoe o0yueHue
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YCJIO0BCKAa

Hogelimue noctuxkeHus XUMUYECKOW HAyKU U XUMUYECKON TeXHoyoruu. Poias xumMuu B
o0ecrneyeHnn 3KOJOIMYeCKOM, 3HEepPreTMYecKoW M NUIIEBOH 0e30MacHOCTH, pa3BUTHU
MenuuuHbl. [IpaBuia mowcka W aHanmM3a XMMUYECKOH HHGpOpMANMKU M3 Ppa3IMYHBIX
UCTOYHUKOB (Hay4yHas M ydeOHO-HaydHas JMTeparypa, CpEeACTBa MAacCOBOM
uHpopmanuu, cetb MIHTEpHET)

I[MpakTuyeckue 3aHATHSA

ITouck u aHamM3 KEHWCOB O MPUMEHEHWU XMMUYECKUX BEIIECTB M TEXHOJOTHM C y4eTOM
Oynymieii mpodecCHOHANBHON JAEATeTbHOCTH 1O TeMaM: BAKHEHIINE CTPOUTEIbHBIC
MaTepuabl, KOHCTPYKIMOHHbIE MaTepUalibl, KPaCKU, CTEKIIO, KepaMUKa, MaTepUualbl s
ANEKTPOHUKH, HAHOMAaTEpualbl, TEKCTUJIbHBIE BOJIOKHA, HWCTOYHHUKHA DSHEPIUH,
OpraHHYecKre U MUHepalIbHbIE YIOOPEHHUS], JIEKAaPCTBEHHBIE BEIIECTBA, OBITOBAS XUMHUSI.
3amura: [IpencraBieHue pe3yiabTaTOB pEIICHHS KEHWCOB B (GopMe MHUHHU-IOKIAna C
Npe3eHTalueN

IIK 3.1.

IIpome:xxyTouHasi aTTecTanus 1o JUCHUIIMHE (324eT)

Bcero

72
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el NS

3. YCJIOBUSI PEAJIMBALIUU IPOTPAMMBI OBIIIEOBPA30OBATEJIbHON
JAACHUITIINHBI

3.1. TpeboBaHUSA K MUHUMAJILHOMY MATEPHAJIBHO-TEXHHYECKOMY 00ecneYyeHn 0

st peanu3anuu MpOrpaMMbl AUCIHHUILTAHBI TPEAYCMOTPEHBI CIEAYIONUE CICIUATbHBIC
MOMEIIEHUS: yueOHBIN KaOMHET « XUMHH U OMOJIOTHUI.

Kabuner «XuMuu # OHOJIOTMHM», OCHAIIEHHBIA B cooTBeTCTBMH ¢ 1. 6.1.2.1
oOpaszoBarenbHOM mporpamMmbl 1o  crnenuanbHocTH  15.02.12 MoHTax, TEXHHUYECKOe
00cITy’)KMBaHUE U PEMOHT ITPOMBIIIIICHHOTO 000pyAOBaHUS (TI0 OTPACIISM).

3.2. UudopmanuonHoe obecrieyeHue 00ydeHust

Jis peanmuzanuu MPOrpaMMbl OMONMMOTEYHBIH (QOHI 00pa3oBaTENBLHON OpraHU3alUud
UMEEeT TMeYaTHBbIC W/WIK DIICKTPOHHBIE O0pa3oBaTelbHbIE M HH(POPMAIMOHHBIE PECYPCHI,
PEKOMEHIOBaHHBIE /ISl MCIOJIB30BAHUS B 00pa30BaTEIbHOM IpOIecce, HE CTaplle ISTH JIET C
MOMEHTA U3JIaHHUSI.

OcCHOBHbBIE HICTOYHUKH:
I'abpuensn O.C. Xumus U1t Tpodeccuii U CrenUaTbHOCTEH eCTeCTBEHHO-HAYYHOTO TPOQHIIS
(7-e m31.) 2020
INa6puensa O. C., Octpoymo U. I'. Xumus s npodeccrii U CieHaTbHOCTEH TEXHUYECKOTO
npoduns: yaeOHUK JUIS CTYA. yUpexaeHui cpes. npod. odpazoBanus. — M., 2021.
I'a6puensa O. C., OctpoymoB U. I'., CmagkoB C. A., Hopodeea H.M. Ilpaktukym: yueO.
[Tocobue mis cTyn. yupexaeHuit cpen. npod. oopasoanus. — M., 2021.
Ia6puensa O. C., Jlpicoa I'. I'. Xumus. Tectsl, 3amaun U ynpakHeHus: y4e0. mocobue st
CTYI. YUpexJeHUu cpell. mpod. oopazoBanus. — M., 2021.

JlonoIHUTeIbHbIEe HCTOYHUKMU:
INa6puensu O. C., Octpoymos U. T'., CnaakoB C. A. Xumus: nmocodue st moarotoBku k EID:
yue0. mocobue s CTY. YUpexkaeHui cpen. mpod. oopazosanus. — M., 2020
Cnankos C. A., OctpoymoB U. I'., I'abpuensn O. C., JlykpsHoBa H. H. Xumus s npodeccuit u
CIEIUATBHOCTEN TEXHUYECKOTo Tpoduiis. DIEKTPOHHOE MPUIIOKEHUE (IEKTPOHHOE ydeOHOe
U3J1aHKe) JUId CTYA. yupexaeHuil cpen. npod. oopazoBanus. — M., 2018.

HNHuTepHer-pecypcsl:
https://chemege.ru/
www. hemi. wallst. Ru
www. alhimikov. Net
www. chem. msu. su

IIporpamMmmHoe obecnieyenue

1. Onepanmonnas cuctema Microsoft Windows 10

2. ITaket mporpamm Microsoft Office Professional Plus

3. 7-zip GNULesser General Public License (cBobomHoe mporpamMmHOe obOecriedeHue, He
OTpaHHYEHO, OECCPOUHO);

4. Wurepner Opay3ep Google Chrome (GecruiaTHoe mnporpamMmHoe obecrieueHue, He
OTpaHUYEHO, OECCPOUHO);
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5. K-Lite Codec Pack — ynuBepcanbHbIii HA00p KOJCKOB (KOIUPOBIIMKOB-ICKOIMPOBIINKOB) U
VTWJIAT U1 TIPOCMOTpa M 00paboTkM ayawo- WU BuaeodailyioB (OecruiaTHOE TPOrpaMMHOE
obecrnieueHne, He OrPaHUICHO, OECCPOYHO);

6. WinDjView — mporpamma mas mpocmotpa (aiiioB B ¢opmare DIV u DjVu (cBoboaHOE
nporpaMmmMHoe o0ecreyeHue, He OrpaHuYeHO, OECCPOUHO);

7. Foxit Reader — mpukiamHOe MporpaMMHOE OOECICUCHHE U MPOCMOTpPA 3JICKTPOHHBIX
TOKyMeHTOB B crtanmapte PDF (GecrutatHoe mporpammHoe oOecriedeHre, HE OTpPaHHYEHO,
OecCcpovHO).
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4. KOHTPOJIb M OIIEHKA PE3YJIbTATOB OCBOEHMSI OBIIEOBPA30OBATEJIBHO
TACIATITAHBI

KOHTpOJ'IB N OLCHKa pE3YyJIbTaTOB O6y‘IeHI/I$[ OCYHIECTBIACTCA MPEIIoaAaBaTeIEM B IIPOLIECCE

NPOBEICHUS MPAKTUUYECKUX 3aHATUN U J1aOOPaTOPHBIX pabOT, TECTHPOBAHUS, a TAK)KE BBITOIHEHHS

00y4aromyMuUCs WHIAMBHUIYaJIbHBIX 3aJaHUN, IMPOEKTOB, HCCIeNOBaHMU. Pe3ynbraThl 00y4deHHS

OMpCACIIA0T, YTO 06y‘-IaIOH_II/IeCSI AOJDKHBI 3HATh, IMOHUMATh U ACMOHCTPUPOBATH IO 3aBCPLICHUU

HU3YUCHUA JUCHUIIIINHBI.

Jis popmupoBaHUs, KOHTPOJIS U OLICHKH PE3YyJIbTaTOB OCBOCHUS Y4YEOHOM IHCIUIUIMHBI
UCIIONIB3YETCSl CHCTEMa OIICHOYHBIX MEpPONPUATUH, MPEICTAaBISIONas COO0NH KOMIUIEKC Y4eOHBIX
MEpPONPUITHIA, COTJIACOBAHHBIX C pe3yibTaTaMu 00ydeHHs U chopmyaupoBaHHBIX ¢ ydyeTtom OPI'OC
COO (mpeametnbie pe3ynbtathl o aucturuiuae) 1 GI'OC CIIO.

Tunbl OlleHOYHbIX

Ne | OK/TIK | Moayas/Pazgen/Tema | Pesyabrat 00yueHust .
MeponpusATH
I | OcHoBHOe coaepkanne
1 Pa3nes 1. OcHoBbI ®opuymposats
0a30Bble NOHATHA U
CTPOEHMS BellecTBa
3aKOHbI XUMHHU
1.1 |OKO01 CrtpoeHue aToMOB Cocrasnars xumuueckue |1. Tect «CtpoeHue atomoB
XUMHYECKHX 3JIEMEHTOB |(HOPMYJIbl COSAMHEHUI B |XUMHUYECKUX DJIEMEHTOB H
U IIPUPOJA XUMUYECKOW |COOTBETCTBUH CO IPUPOJIa XUMUYECKOM CBSI3U.
CBSI3U CTEINEHbIO OKUCIICHUS 2. 3aauu Ha COCcTaBJICHUE
XMMHUYECKHX 3JIEMEHTOB, |XUMHUYECKUX (HOopMyI
UCXO/Is U3 BAJIGHTHOCTH U |JIBYXaTOMHBIX COEIMHEHUN
JIEKTPOOTPHULATENILHOCTH |(OKCHJIOB, CYIb(HI0B, THIPHUJIOB
U T.OL).
3. 3aiaHus Ha UCIIOJIb30BAHHE
XUMHAYECKON CHMBOJIUKH U
Ha3BaHWW COEAMHEHUH 110
HOMEHKJIaType MEX1yHapOIHOTO
COI03a TEOPETUYECKOU U
NPUKIIAJHON XUMUHU U
TPUBHAIBHBIX Ha3BaHUN IS
COCTaBJIEHUS] XUMHUYECKUX
(hopmyn TByXaTOMHBIX
COeTMHEHUH (OKCHJIOB,
Cynab(GUI0B, THAPUAOB U T.I1.) U
JIPYTUX HEOPTaHUYECKUX
COEIMHEHUH OTAEIBHBIX KJIaCCOB
1.2 | OK 01 [Tepuoanueckuii 3akoH u|XapaKTepu3oBaTh 1. Tect «Metamnuueckue /
OK 02 tabmuma J{.U. XUMHYECKHUE JIEMEHTHl B |HEMETaJINYECKHIE CBOMCTBA,
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OK/IIK

Moayas/Paznen/Tema

Pe3yabTar 00y4yeHus

THnbI OLEHOYHEIX
MeponpUusTHI

Meupeneena

COOTBETCTBHH C UX
MIOJIO’KECHUEM B
IIEPUOMYECKON CUCTEME
XUMHUYECKHUX 3JIEMEHTOB
.. MenneneeBa

3JIEKTPOOTPULIATEIIBHOCTD U
CPOJICTBO K DJIEKTPOHY
XHMUYCCKHX DJICMCHTOB B
COOTBETCTBHUE C UX 3JICKTPOHHBIM
CTPOCHUEM U TOJI0KEHHUEM B
IIEpUOANYECKON CUCTEME
XUMHUYECKHX dj1eMeHToB ..
Meunneneesay.

2. [IpakTryeckue 3aJaHus Ha
YCTAHOBJICHUE CBSI3U MEXTY
CTPOCHHUEM aTOMOB XMMHUYECKUX
3JIEMEHTOB U MEPUOTUUECKUM
N3MEHEHHEM CBOMCTB
XHMUYECKHX DJIEMCHTOB U HX
COCIUHCHHI B COOTBETCTBUH C
nonoxenueM llepuonnueckoit
CHCTEME.

3. IIpakTUKO-OpUEHTUPOBAHHbIEC
TEOpPETUUYECKHUE 3aaHus Ha
XapaKTEePU3aALUI0 XUMUUECKHUX
9JIEMEHTOB: «MeTanyeckue /
HeMeTaIJIndecKe CBOMCTBA,
3JIEKTPOOTPHUIIATEIHLHOCTD U
CPOJCTBO K 3JIEKTPOHY
XHUMUYECKHUX DJIECMCHTOB B
COOTBETCTBHUE C MX 3JIEKTPOHHBIM
CTPOEHUEM H TOJIOKEHHUEM B
IIEPUOIUYECKON CHCTEME
XAMUYECKHX DJIEMECHTOB

J.1. MenneneeBa»

Pa3zgen 2. XumMmnueckue
peaxkuu

XapakTepu30BaTh THIIBI
XHUMHYECKHX pPeaKkuuii

KonTtpoabsHnas padora
«CTpoeHue BelnecTBa u
XHMHYECKHe PeaKun

2.1

OK 01
OK 04

Tumel XUMHUYECKUX
peakuui

CocTaBnsTh peakuuu
COEIMHEHUS, Pa3JI0KEHUS,
oOMeHa, 3aMelIeHHS,
OKHUCIIUTEIBHO-
BOCCTaHOBUTEJIbHBIC
peakiuu

1. 3agaun Ha cocTaBlieHUE
YPaBHEHUH PEAKIUN:

— COeJMHEHMSI, 3aMEeIlEeHUS,
pasnokeHus, 0OMeHa,

— OKHCIIUTENHHO-
BOCCTaHOBUTEJIHHBIX PEAKIIUN C
HCIIOJIb30BAHUEM METO/Ia
AJIEKTPOHHOTO OajaHca.
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OK/IIK

Moayas/Paznen/Tema

Pe3yabTar 00y4yeHus

THnbI OLEHOYHEIX
MeponpUusTHI

2. 3agauu Ha pacyeT MaccChl
BEIIeCTBA UM 00bEMa
ra3oB I10 U3BECTHOMY KOJIMUECTBY
BELIECTBA, MAacce WU 00BbEMY
OJIHOTO U3 y4acTBYIOIIUX B
peaklu BELIECTB; PACUETHI
Macchl (00bEMa, KOJIMYECTBA
BEIIECTBA) IPOAYKTOB PEAKIINH,
€CJIM OJIHO U3 BEIIECTB UMEET
npuMecu

2.2

DIEKTPOIUTHYCCKAS
JIUCCOLMALNAA U HOHHBII
oOMeH

CocTaByIATh ypaBHEHUS
XUMHYECKHX PEAKIIHH
HOHHOTO OOMeEHa ¢
ydacTUeM
HeOpFaHI/IqGCKI/IX BCIICCTB

1. 3amaHust Ha COCTaBJICHUE
MOJICKYJISIPHBIX U MOHHBIX
pEeaKuuii C y4aCTUEM KHUCIIOT,
OCHOBaHHUI U COJICH,
YCTaHOBJICHUE U3MEHECHHUS
KHCJIOTHOCTH CPEIbI

2. JJaboparopnas padota "Turbl
XUMHYECKUX peakiui”

Pasznen 3. Crpoenne u
CBOMCTBa
HEOPraHuYecKHX
BelleCTB

HUccaenoBarh cTpoeHuEe U
CBOMCTBA
HEOPraHN4YecKnx
BeleCTB

KonTpoabHnasi padora
«CBoiicTBa HEOPraHUYECKHX
BelleCTB»
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OK/IIK

Moayas/Paznen/Tema

Pe3yabTar 00y4yeHus

THnbI OLEHOYHEIX
MeponpUusTHI

3.1

OK 01
IIK 3.1.

Knaccudukanus,
HOMEHKJIATypa H
CTpOEHHUE
HEOPTaHUYECKUX
BEIIIECTB

Knaccudunuposars
HEOpraHUYecKue
BELIECTBA B COOTBETCTBUU
C UX CTPOEHUEM

1. Tect «Homenkiarypa u
Ha3BaHHUE HEOPTaHUYECKUX
BEILIECTB UCXO/S U3 UX
XUMHYECKON (OPMYITBI UITH
COCTABJICHUE XUMHUYECKOU
(hopMyITBI HCXOIS U3 HA3BAHUS
BEIIECTBA 10 MEXKIYyHAPOTHOM
WJIM TPUBHAIBHOMN
HOMEHKJIAType».

2. 3aauv Ha pacyeT MacCOBOM
J10J1d (MacChl) XUMHUYECKOTO
3JIEMEHTA (COEeAMHEHNUS) B
MoJIeKyJie (cMecH).

3. [IpakTuyueckue 3a1anus 1Mo
KJIacCU(pUKall1, HOMEHKJIAType U
XUMHYECKUM (hopmynam
HEOPraHUYECKUX BEIIECTB
pa3IMYHBIX KJIACCOB.

4. [IpakTuyeckue 3a1aHus Ha
ONPEACIICHUE XUMUYECKON
AKTUBHOCTH BEIIECTB B
3aBUCHMOCTH BUJIa XUMUYECKOI
CBSI3U U THIIA KPUCTAIINYECKON
peleTKu

3.2

OK 01
OK 02
I1K 3.1.

Du3nKO-XNMHYECKIE
CBOMCTBa
HEOPTaHUYECKUX
BEIIIECTB

YcTaHaBIMBaTh
3aBUCHUMOCTH (PU3HUKO-
XUMHYECKUX CBOMCTB
HEOPraHUYECKHUX BEILECTB
OT CTPOEHUSI aTOMOB U
MOJIEKYJI, a TAK)KE TUTIA
KPHUCTAJUTNYECKOMN
pemeTku

1. Tect «OcobGenHoctu
XUMHUYECKUX CBOMCTB OKCHJIOB,
KHUCJIOT, OCHOBaHU, aM(pOTEpHBIX
TUAPOKCHUJIOB U COJIEH».

2. 3ajaHus Ha COCTaBJICHUE
YpaBHEHUN XUMHUYECKUX PEaKIMi
C Y4acTHEM IPOCTHIX U CIOKHBIX
HEOPraHUYECKUX BEIIECTB:
OKCHJIOB METAJIJIOB, HEMETAIIJIOB U
aM(OTEpPHBIX DIIEMEHTOB;
HEOPTraHWYECKHUX KHUCIIOT,
OCHOBaHUH M aM(OTEPHBIX
TUAPOKCHJIOB, HEOPTaHUYECKUX
COJIEH, XapaKTEPUIYIOLIUX HX
CBOIMCTBA U CIIOCOOBI OJTYYEHHUSI.
3. IIpakTMKO-OpUEHTUPOBAHHBIE
TEOpETUYECKHE 3a/laHus Ha
CBOMCTBA U MOJIyYEHUE
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THnbI OLEHOYHEIX

Ne | OK/TIK | Moayas/Pa3nen/Tema | Pe3dyabrar 00y4yeHust .
MeponpusTHii
HEOPraHUYECKUX BEIIECTB
3.3 | OK 01 Nnentudukanys Hccnenosath 1. IIpakTUKO-OpUEHTUPOBAHHbIEC
OK 02 |HeopraHuuecKux KaueCTBEHHbBIC PEAKIUN  |3aJaHUs M0 COCTABICHUIO
OK 04 |BemectB HEOPraHWYECKUX BEIIECTB |XMMUYECKUX PEAKIIUNA C yHaCTUEM
HEOPraHUYECKUX BEIIECTB,
HCIIONB3YEMBIX ISl UX
HUICHTH(PUKAIIY.
2.JIaboparopnas pabota:
“Unentuduxanus
HEOPraHUYECKUX BELIECTB’

4 Pazgean 4. Crpoenne u |UcciaenoBarh crpoenue u | KoHTposabHas padora
CBOICTBA cBoiicTBa oprannveckux («CTpoeHmne u CBOMCTBA
OpPraHMYecKux BeleCTB OPraHMYecKHuX BelecTB»
BeLIECTB

41 |OKO01 [Knaccuduxarus, Knaccudunuposarts 1. 3aganus Ha cocTaBlIeHHE
I[IK 3.1. |cTpoeHue u OpraHMYeCKUE BEIIECTBA B |HA3BaHUW OPraHUYECKUX
HOMEHKJIATypa COOTBETCTBUH C UX COEIMHEHUI IO TPUBUAIILHOW WJTH
OpraHMYECKUX BEIIECTB |CTPOCHUEM MEXlyHapOIHOMN
CUCTEMATUYECKON HOMEHKJIATYpeE.
2. 3ajaHus Ha COCTaBJIEHUE
MOJIHBIX ¥ COKPAIIEHHBIX
CTPYKTYPHBIX (hOpMyIT
OpraHUYECKUX BELIECTB
OTJIENBbHBIX KJIACCOB.
3. 3amaun Ha onpezeneHue
npocreien GopmyIibt
OpPraHMYECKON MOJIEKYJIbl, UCXOs
13 DJIEMEHTHOTO cocTana (B %)
4.2 | OK01 CBolicTBa OpraHMYecKuXx | Y CTAaHaBINBATh 1. 3anaHus Ha cOoCcTaBJIEHHE
OK 02 |coenuHeHui 3aBUCHUMOCTh (PU3HUKO- yYpaBHEHUN XUMUYECKUX peaKLuit
OK 04 XUMUYECKUX CBOMCTB C y4aCTHEM OPraHUYECKUX
[1K 3.1. OpPraHWYECKUX BELIECTB OT |BEIIECTB HA OCHOBAaHUU UX

CTPOCHUSA MOJICKYJI

COCTaBa M CTPOEHUA.
2. 3ajaHusi Ha COCTaBJICHUE
YPaBHEHUN XUMUYECKUX PEAKIUH,
WUTFOCTPUPYIOIINX XUMHYECKUE
CBOICTBA C YYETOM MEXaHU3MOB
MPOTEKAHUS TAHHBIX PEAKIINHA U
TEHETUYECKOM CBS3U
OpPraHUYECKUX BEIECTB Pa3HbIX
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THnbI OLEHOYHEIX

Ne | OK/TIK | Moayas/Pa3nen/Tema | Pe3dyabrar 00y4yeHust .
MepOonpUATHIH
KJIACCOB.
3. PacuerHble 3a1a4u 11O
YPaBHEHUSIM PEAKLHUI C yHaCTUEM
OpPraHUYECKUX BEILECTB.
4. JlaboparopHas pabota
“IIpeBparieHnst OpraHu4eCKUX
BEILIECTB IIPY HarpeBaHuu"
4.3 | OK 01 Wnentuduxamms Hccnenosath 1.IIpakTUKO-OpUEHTHUPOBAHHbBIE
OK 02  |opraHnuyeckux BEIECTB, |KAUECTBEHHBIC PEAKIIUM  |3aJaHUs IO COCTABIICHUIO
OK 04 |ux 3HayeHue U OpraHUYeCKHUX XUMHYECKUX PEAKIUU C ydacTUEM
IIK 3.1. |mpuMeHeHHE B OBITOBOM |COSAMHEHUMN OTIEIBHBIX |OPraHMYECKHX BEIIECTB, B T.4.
Y IIPOU3BOACTBEHHOMN KJIacCOB UCIIOJIb3YEMBIX JJI UX
JIESITEIbBHOCTH YEJIOBEKa uacHTU()HUKAINH B OBITY H
MPOMBIIIUICHHOCTH.
2.JIaboparopnas pabdora:
“Unentuduxanus opraHnyecKux
COEIMHEHUI OTJENbHBIX KJIACCOB”
5 Pazneua 5. XapakTepu3oBaThb
Kunernueckue n BJIMSIHHE PA3JINYHBIX
TepMOAMHAMHUYECKHE |(aKTOPOB HA
3aKOHOMEPHOCTH pPaBHOBeCHE U CKOPOCTh
NPOTEeKAHUSA XHUMHYECKHX pPeakuui
XHMHUYECKHX peakumid
5 | OK Ol CKOpOCTb XMMMUYECKUX | XapaKTepu30BaTh IIpakTHKO-OpUEHTUPOBAHHBIE
OK 02 |peaxkuuii. XMUMHYECKOE |BIUSHUE KOHIIEHTPAIlMM  |TE€OpPETHUYECKUE 3aJaHus Ha
[IK 3.1. |paBHOBecue pearupyromux BenecTB U |aHaiu3 GakTOpPOB, BIHSIONIUX HA
TEMIEPaTypbl HA CKOPOCTh [M3MEHEHUE CKOPOCTH XUMHUECKON
XUMHYECKUX PEAKIUI peakuuu. [Ipaktrko-
XapakTepus3oBaTh OPUEHTUPOBAHHBIE 3aJJaHUs Ha
BIIUSIHUE U3MEHEHUS npuMeHeHue npuHiuna Jle-
KOHIIeHTpauuu Bemects, |lllarenbe qis HaxoxXaeHUS
peaKIuu Cpeibl U HaIpaBJIeHUs] CMEUICHUS
TeMIIepaTyphl Ha pPaBHOBECHS] XUMHYECKON peakInu
CMeEIlleHNEe XUMUYECKOT0 | aHaiu3 (GaKTOPOB, BIUSIOIINX
paBHOBECHS Ha CMeIlleHNuEe XUMUYECKOTO
paBHOBECHS
6 HccnenoBaTh HCTHHHBIE

Pasnen 6. PacTBopsl

PACTBOPBHI € 3aJaHHBIMH
XapaKTepUCTHKAMU
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THnbI OLEHOYHEIX

Ne | OK/TIK | Moayas/Pa3nen/Tema | Pe3dyabrar 00y4yeHust .
MeponpusTHii
6.1 | OK 01 [TonsiTue o pactBopax  |Paznuyarh UCTUHHbBIE 1. 3ajaun Ha NPUTOTOBJIEHUE
OK 02 pacTBOpbI pacTBOPOB.
IIK 3.1. 2. [IpakTUKO-OpUEHTUPOBAHHbIE
pacyeTHbIC 3a1aHUS Ha
JUCTIEPCHBIE CUCTEMBI,
WCIOJIb3yeMbIC B OBITOBOM U
IIPOU3BOJICTBEHHOMN AESITEIbHOCTH
YelioBeKa
6.2 | OK 01 UccnenoBanue croiictB |MccnenoBats Ghusnko- JlaGopaTopHas pabota
OK 04 |pacTBOpOB XHMHYECKHUE CBOMCTBA “IIpuroToBieHue pacTBOPOB”
IIK 3.1. HWCTUHHBIX pacTBOPOB

Il | [IpodeccuonaJbHO-OPHEHTHPOBAHHOE COJePKaAHUE (COTEPKAHUE MPUKIIATHOTO MOTYJIs1)

7 Pa3zgea 7. OuenuBarth nocjaeAcTBH |3amuTa Keica (¢ yueToM
Xumus B ObITY U OBITOBOM U Oyayuei npogeccuoHaJIbHOM
MPOU3BOJACTBEHHOMI NMPOU3BOACTBEHHOM AesITeJIbHOCTH)
eI TeJIbHOCTH AesITeJIbHOCTH YeJIoBeKa
YyeJ0BeKa (ORI (%3 70107040

JIKOJIOTHYECKOI

0e3omacHocTH
OK 01 Xumusi B ObITY U OuenuBats nocnencteus |Keiic (¢ yuerom Oynyieit
OK 02 |mpou3BOJCTBEHHOM OBITOBOM U npodeccnoHaIbHON
OK 04 |nmesTenbHOCTH YEJIOBEKA |[IPOU3BOJICTBEHHON JESITEIbHOCTH)
OK 07 NesITeTbHOCTH YelioBeka ¢ |Bo3Mo)KHBIE TEMBI KEHCOB:
IIK 3.1. no3unui dxonoruueckor |1. Iloremnenune kiimMara u

0€30I1aCHOCTH

BBICBOOOYKICHHE T'a30BbIX
THJIPATOB CO JIHA OKEaHa.

2. bynymue marepuansl 17151 aBua-
, MAIIMHO- ¥ TPHOOPOCTPOCHHUSL.
3. HoBsle maTepuansl A
COJIHEUHBIX OaTapeil.

4. JlekapcTBa Ha OCHOBE
PaCTUTENBHBIX TPEnapaToB
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