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1. OBILIASI XAPAKTEPMCTHUKA PABOYEN I[TPOI' PAMMBI

OBIIEOBPA3OBATEJBHON JUCHUIIJIMHBI « XUMUS»

1.1. Mecto OUCHMIUIMHBI B CTPYKTYpE OCHOBHOM mpodeccHOoHaIbHOU
o0pa30BaTEIbHONU MPOrPaMMBbI

O06meoOpa3oBarenbHas JUCHUIUIMHA «XUMHUS» U3ydaeTcs Ha 0a30BOM YpPOBHE B
0011e00pa3oBaTeIbHOM IUKJIE Y4E€OHOro IUlaHa OCHOBHOM Mpo(decCHOHATbHOM
o0pa3oBaTeIbHOW MPOrpaMMbl YKPYIMHEHHBIX T'PYII cHeluaibHocTel / mpodeccuii:

08.00.00. ITo mpodeccuu 08.01.31 «JEKTPOMOHTAKHUK SJTEKTPUUEKAX CETEN U
3JIEKTPOOBOPY JIOBAHUS»

TpynoeMKOCTh TUCHMIUIMHBI «XUMHS» Ha 0a30BOM YpOBHE COCTaBJsieT 72 yaca,
U3 KOTOpBIX 64 yaca — 6a30BbIA MOAYIH (6 pa3aenoB) U § 4acoB — MPUKIATHON MOTYITb
(1 pazmen), BKJIIOYAIOMIMN MPAKTUKO-OPUEHTUPOBAHHOE COJACPKAHUE KOHKPETHOU
npodeccuu UM CenuaibHOCTH.

[MpuknagHoW MoOmynb BKItOYaeT ofauH pasnen. Paszgen 7 «Xumus B OBITY U
MPOU3BOJICTBEHHOM  JCSATENIbHOCTH  YENOBEKa»  peanu3yercs  Jisd  Bcex
npodeccuii/cnenuanbHOCTe Ha MaTephalie KEeMCOB, CBSI3aHHBIX C JKOJOTUYECKON
0€30MacHOCThI0 M OLIEHKOM TOCIEACTBHI  OBITOBOM W  MPOU3BOJCTBEHHOU
NEesATEeNbHOCTH, MO0  OTpacisiM  Oyayiied  npodecCHOHAIbHOW e TeIbHOCTH
00 yJaroIIHXCHl.

[lepuon oOydeHus u pacnpezeienue no cemectpam (3-4 cemectp BTOpOro Kypcea),

C Yy4eToM JIOTUKH (OPMHUPOBAHUS TPEAMETHBIX pPE3yJbTaTOB, OOMIMX H
NpoeCCUOHATBHBIX  KOMIIETEHIIUM,  MEXIPEAMETHBIX  CBSI3¢M C  JPYrUMH
JTUCHMIUIMHAMU ~ 00I1e00pa3oBaTeILbHOIO W O0IIenpo(ecCHOHATBLHOTO  ITUKIIOB
y4eOHOTr 0 TUTaHa.

1.2. llenu u nmaHupyeMbI€ pe3yIbTaThl OCBOCHUS NUCIUATIIMHBI

1.2.1. Lenu u 3a1a4u JUCHUILIAHBI

DopMUpPOBAHUE Yy CTYIECHTOB IMPEACTABICHUS O XHUMHUYECKOM COCTABISIOUICH
€CTECTBEHHO-HAYYHON KapTHUHBI MUPa KaK OCHOBBI IPUHSATHSI PEILICHUH B )KU3HEHHBIX U
MIPOU3BOJICTBEHHBIX CUTYaIIUSIX, OTBETCTBEHHOI'O MOBEICHUS B IIPUPOIHOU CpE/IE.

3amaun JUCIHUIUIMHBIL:

chopMUpOBaTL TMOHUMAHUE 3aKOHOMEPHOCTEH MPOTEKaHUS  XMMHUYECKHUX
IIPOLIECCOB U SIBJICHUM B OKPYXKAIOIIEW Cpele, LEIOCTHOM HAYYHOM KAapTHUHBI MHPA,
B3aMMOCBSI3U U B3aUMO3aBHCHUMOCTH €CTECTBEHHbBIX HAYK;

pa3BUTh yMEHHS COCTABJISATH (HOPMYJBI HEOPTaHMYECKHMX M OpPraHUYECKUX
BEIIECTB, YPABHCHHS XUMUYECKUX PEAKITUN, OOBSICHITh UX CMBICI, HHTEPIIPETUPOBATH
pe3yNbTaThl XUMUYECKUX IKCIIEPUMEHTOB,

chopmupoBaTh HaBBIKU MIPOBEICHUS MPOCTEUIIINX XUMHUUYECKUX
AKCIEPUMEHTATBLHBIX UCCIEOBAHUM ¢ COOTIOJIEHUEM MPaBUIT O€30ITaCHOT0 OOPAILICHU S
C BEIIeCTBaMU U J1a00paTOPHBIM 000PYOBAaHUEM;

pa3BUTh YMEHHS HCIOJIb30BaTh HWH(OpPMAIUI0 XUMHUUYECKOTO XapakTepa u3
pa3ITUYHbBIX HCTOYHUKOB,;

chopMUpOBaTH YMEHHUS TMPOTHO3UPOBATH TMOCIEACTBUS CBOCH NEATEIHLHOCTH H
XUMUYECKUX TPUPOJAHBIX, OBITOBBIX U TPOU3BOJICTBEHHBIX MPOIECCOB;

chopMUpOBaTh TMOHUMAHWE 3HAYUMOCTH JOCTHDKCHHM XUMHYECKOW HAyKH U
TEXHOJIOTUH ISl Pa3BUTHS COIIMAILHOM 1 IMTPOM3BOJICTBEHHOM cdep.






1.2.2. Iliianupyembie pe3y/ibTAThl OCBOCHUsI 0011e00pa30BaTeIbHOM IMCUMILIHHBI B cooTBeTcTBHU ¢ PI'OC CIIO n
Ha ocHoBe PI'OC COO

Koa u I[Inanupyembie pe3yJbTaThl 0CBOEHHUS TUCUHIINHBI
HAHUMEHOBaHH
e
¢bopmupyembIxX O6mmue!l I[I/Icul/ll'l.]'ﬂ/ll-lapl-lblez
KOMITeTeHIIH i

1 YKa3bIBaloTCA IMYHOCTHBIE M MeTanpeameTHble pesynbTaThl 3 ®rFOC COO (8 nocneaHen peaakumm ot 12.08.2022) 8 oTrnaronbHoi popme, dopmmupyembie obLLeobpasosaTeIbHOM
AVCUMNANHON
2 IncumnanHapHble (MpeameTHble) pe3y/bTaTbl YKa3biBatOTCA B COOTBETCTBUM C METOAMKOM NpenogaBaHna AUCLMMANHDI



OK 01.
Bribupats
CIOCOObI
pelieHus 3a1a4y
npodeccroHan
BHOU
JEeSITEIbHOCTU
MPUMEHHUTEIbH
0 K Pa3JIM4YHbIM
KOHTEKCTaM

B yacTu Tpy10BOro BOCIMTAHUSA:

- TOTOBHOCTH K TPYAY, OCO3HAHUE IIEHHOCTH
MacTepcTBa, TPYA0I00ueE;

- TOTOBHOCTh K aKTHBHOH JIESITEILHOCTH
TEXHOJIOTUYECKON U COLIMAIbHON HAIPaBJICHHOCTH,
CMOCOOHOCTh MHUITMUPOBATH, IJITAHUPOBATH U
CaMOCTOSITEJIbHO BBIMOJHATH TAKYIO JA€STEIbHOCTD;

- UHTEpEeC K pa3muuHeIM  cdepam
npo¢eccroHaIbHON AESITeNTbHOCTH,
OBJagenue YHUBEPCATbHbIMHU Y4eOHbIMU
NM03HABATEJbHBIMHU J1€iCTBUSIMU:

a) 0a30Bble JOrHUYECKHE TeHCTBUA:

- CaMOCTOSITENIbHO (hOPMYIUPOBATh U
aKTyaJIM3upOoBaTh MPOOJIEMY, pacCMaTPUBATh €€
BCECTOpPOHHE;

- YCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK WU
OCHOBAHMS JIJIs CPAaBHEHUS, KJIACCU(PUKAIIUN U
0000111eHN S,

- ONPENEIATh LEIH AEATEIbHOCTH, 3a1aBaTh
rapameTpbl ¥ KPUTEPUH UX JOCTUKEHUS,

- BIaAeTh CHUCTEMOW XHMHYECKHX 3HAHUH, KOTOpas  BKIIOYAECT:
OCHOBOIOJIATAOIINE TIOHATHS (XMMUYECKHM DIIEMEHT, aTOM, JJIEKTPOHHas
000JI04Ka atoma, s-, p-, d-3JIEKTPOHHBIC OPOMTAIM aTOMOB, HOH, MOJICKYJIa,
BAJIGHTHOCTb, 3JIEKTPOOTPULIATEILHOCTh, CTENEHb OKUCICHHS, XMMHYECcKas
CBsI3b, MOJIb, MOJISIDHAsi Macca, MOJSPHBIA 00BEM, YTIEPOIHBIN CKEJeT,
(yHKIIMOHATBHAS TPYyMIa, paJuKall, U30MEPHs, U30MEPHI, TOMOJIOTHYECKU I
psiA, TOMOJIOTH, YTIEBOAOPO/IbI, KUCIOPO/- U a30TCOJIEPIKAIINE COSTUHEHMUS,

OMONIOrMYecKrd aKTHUBHBIE BellecTBa (YrJeBOIbI, XKUPbI, O€IKH), MOHOMED,
HOJIMMEpP, CTPYKTypHOE 3BEHO, BBICOKOMOJIEKYJSIPHBIE  COEAMHEHMS,
KPUCTAJTHYECKAS pereTka, THUTIBI XHUMHYECKUX peaxiuit
(OKHCIIUTETbHOBOCCTAHOBUTEIBHBIC, 9K30-M SHIOTEPMUUYECKHE, PEAKIUU
HMOHHOTO oOMeHa), pacTBop, AIIEKTPOJIUTHI, HEDJIEKTPOJIUTHI,

IEKTPOJUTHYECKAs NUCCOLMALINS, OKHCIUTEND, BOCCTAHOBUTEIND, CKOPOCTb
XMUMHUYECKOI peakiuu, XMMHUYECKOE paBHOBECHUE), TEOPUU U 3aKOHBI (Teopus
XMMHYECKOT0 CTpOeHusl opraHumdeckux BemectB A.M. byrnepoBa, Teopus
3IIEKTPOJIMTUUECKOM M cColualinm, nepuoandeckuii 3axkon J[.1. Menneneesa,
3aKOH COXPAaHEHUS MaccChl), 3aKOHOMEPHOCTH, CUMBOJUYECKUH A3BIK XUMUHU,
(akTomornyeckue cBeIeHus 0 CBOMCTBAX, COCTABE, MOMYYEHUH U 0€30MaCHOM
HCIIOJIb30BAHUN BAXKHEHUIINX HEOPraHMYECKHX M OPraHUYECKUX BEIIECTB B
ObITY U

HpaKTquCKOﬁ ACATCIbHOCTH YCJIOBCKA,




- BbIABJIATH 3aKOHOMCPHOCTH U IIPOTUBOPCUUA
B paCCMAaTpHUBACMBIX SABJICHHUAX;

- BHOCUTH KOPPEKTHBBI B OCATCIbHOCTD,
OLICHUBATb COOTBCTCTBUC PC3YJIbTATOB ILCIIAM,
OLICHUBATH PUCKU HOCJ'IeI[CTBI/Iﬁ JCATCIIbHOCTH,

- pa3BUBATb KPCATHBHOC MBIINIJICHUC IIPU
PCIICHUN XKU3HCHHBIX HpO6J’IeM

0) Oa3oBble mHccie0BaTeJbCKHE JeHCTBUS: -
BJIJICTh HABBIKAMH Y4EOHO-HCCIICOBATEIBCKON H
MPOEKTHOMN J€ATEIIbHOCTH, HABBIKAMH pa3peleHUs
pooem;

- BBISBJISITH IPUYUHHO-CIICJICTBEHHBIE CBSI3U U
AKTyaJIM3UPOBaTh 3aJady, BbIABUI'aTb T'UIIOTE3Yy €€
PEIICHUS, HaXxXoaAuThb APryMcCHThBI JJIA
JIOKa3aTeNbCTBA CBOUX YTBEPKICHUW, 3a7aBaTh
napaMeTpbl U KPUTEPUU PELIECHUS,

- aHAIU3UPOBATH
peuICHUA 3aJayu
OLICHHUBATb HX OOCTOBCPHOCTH,
HU3MCHCHHEC B HOBBIX YCJIOBUSX;

NOJydeHHBIE B XOJIe
pe3yibTaThl,  KPUTHUYECKH
IIPOrHO3UPOBATh
- YMETb 3HAHUSA B
IIO3HABATEIIBHYIO U

MIEPEHOCUTD
IpaKTHUECKyl0  obiacTtu

KHU3HCACATCIBHOCTH, yMeTB I/IHTerI/IpOBaTB
3HAHMSI U3 Pa3HBIX MPEIMETHBIX 00JIaCTeH;

- BBIABUT'AaTh HOBBIC UJCH, npez[naraTL
OpI/IFI/IHaJ'II)HBIe IIoaAXoabl U pemeHI/m; -
CHOCO6HOCTB X UCIIOJIB30BAaHUA B
MO3HABATECIHLHON M COITMATIbHOMN

MIpaKTUKE

- YMETh BBISABIIAATH XapaKTE€pPHbIE MPU3HAKU U B3aMMOCBSI3b W3yUEHHBIX
MOHATHH, IPUMEHITh COOTBETCTBYIOLIME MMOHATHS IPH ONMCAHUM CTPOEHUS U
CBOMCTB HEOPraHMYECKMX M OPraHMYECKUX BEIIECTB U HX IMPEBPAILECHUN;
BBISIBJIIT B3aUMOCBSI3b XMMHUYECKUX 3HAHUN C IOHATUSAMU U
MIPEICTABICHUSMH APYTUX €CTECTBEHHOHAYYHBIX IIPEIMETOB;

- yMETb HCIOJIb30BaTh HAWMEHOBAHUS XHMHMUYECKUX COEIUHEHUU
MEXAYHAPOJHOIO COK3a TEOPETHYECKOW U MPUKIAJHOM XWMHUH U
TPUBHAJIbHBIE HA3BaHUS BaXXHEUIINX BEIECTB (3TUJIEH, all€TUJIEH, TJIMLEPUH,
denon, dopmanpaerus, yKCycHas KHUCIIOTa, TIUIUH, YrapHblii ras,
YTJIEKHCIBIM Ta3, aMMHUAK, TallleHasl U3BECThb, HEralleHass U3BeCThb, ITUThEBAs
cola W APYTuX), COCTaBIATh (POPMYJIbl HEOPTaHUYECKHMX M OPraHUYEeCKUX
BELIECTB, YPAaBHEHUS XUMHUYECKUX pEaKUHUH, OOBACHATH HMX CMBICIK;
MIOATBEPKAATH XapaKTEepHbIE XUMUYECKUE CBOWCTBA BEILECTB
COOTBETCTBYIOIIMMHU 3KCHEPUMEHTAMH U 3alUCSIMH YPAaBHEHUN XUMHUECKUX
peakiuii;

- YMETh YCTaHABIMBATh MPUHAJICKHOCTh U3YUEHHBIX HEOPTaHMYECKUX
1 OPraHUYECKUX BEILECTB K OIPEAEIICHHBIM KJIacCaM U IpyIIaM COeANHEHUH,
XapaKTepU30BaTh WX COCTaB W Ba)KHEHIIME CBOWCTBA; ONpPEAENSATH BUJbI
XMUMHUYECKUX CBsi3el (KOBaJeHTHAs, MOHHAs, METaJIMuecKas, BOJAOPOAHAS),
THITBI KPUCTAUIMYECKUX PEIIETOK BEIIECTB; KIACCH(PUIUPOBATh XUMHYECKHE
peakuuy;

- chopMHpOBaTH TPEACTABICHUS: O XHMHUYECKOW COCTaBJISIONIEH
€CTECTBEHHOHAYYHON KApTUHBI MHUpA, POJM XUMHUU B IIO3HAHUU SBJIECHUUN
IpUpoibl, B (OPMUPOBAHMM MBILUIEHUS W KYJbTYpbl JIMYHOCTH, €€
(YHKIMOHAJIbHONW TPAMOTHOCTH, HEOOXOAUMOM JIJIsl pELICHUs TPAKTUYECKUX
3a/a4 U HKOJIOTUYECKH OOOCHOBAaHHOT'O OTHOIICHHUS K CBOEMY 3/I0POBBIO H
MPUPOJTHOU CPESIE;

- YMETh IPOBOAUTH PACUETHI IO XUMHUYECKUM (HOpMYIJIaM U YPaBHEHHSIM
XMMHUYECKUX  peaKkluil ¢ HUCHOJb30BaHWEM  (PU3MYECKUX  BEJIMYUH,
XapaKTEepU3yIOIIMX BEIeCTBA C KOJIWYECTBEHHON CTOPOHBI: Macchl, o0bema
(HOpMallbHBIE YCIIOBHMS) TIa30B, KOJMYECTBA BEIIECTBA; HCIOJb30BaTh




CUCTCMHBIC XMMHWYCCKHC 3HAHHUA OJI1 IPUHATHUA peI_HeHI/II\/'I B KOHKPCTHBIX
JKN3HCHHBIX CUTyalludX, CBA3AHHBIX C BEIICCTBAMHU U UX ITPUMCHCHUECM







OK 02.
Ucnons3oBath
COBpEMECHHBIC
CpeacTBa
TIOMCKA,
aHanm3a u
WHTEpIpeTalnun
nHpopmauu u
nH(pOpMaIMOHH
bI€ TEXHOJIOTUU
IS
BBITIOJTHEHUS
3aja4
npogeccruoHan
BHOU
JeSITeITbHOCTH

B 00/1acTH HEHHOCTH HAYYHOI'0 TO3HAHMA:

- copMHUPOBAHHOCTb MHUPOBO33pEHHUS,
COOTBETCTBYIOLLIETO  COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAyKH U OOIIECTBEHHOW MPaKTUKH,
OCHOBaHHOI'O Ha JAanore KYJIbTYD,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MecTa B
IMMOJIMKYJIBTYPHOM MHUPE;

- COBEpILIEHCTBOBaHHE A3BIKOBOM u
YUTATEJIbCKOU KYJIBTYpPBL KakK cpencrBa
BSaHMOHCﬁCTBHﬂ MCKAY JIIOAbMU HW I1IO3HAHUA
MUDA;

- OCO3HaHUe IIEHHOCTU Hay4HOU
ACATCIBbHOCTH, T'OTOBHOCTb OCYIICCTBJIATDH
IMIPOCKTHYIO U UCCJICAOBATCIIbLCKYIO ACATCIIbHOCTD

WHAUBUAYAJIBHO U B I'PYIIIIC;

OBJagenue YHHBEpPCAIbHbIMU Y4eOHbIMU
NMO3HABATEJBHBIMHM JeHCTBUSIMH: B) pabora ¢
HHpopmanueii:

- BJIaACTH HaBBIKaAMH IMMOJIy4YCHUA

uHOpMaIIMM W3 MCTOYHUKOB PAa3HBIX THUIIOB,
CaMOCTOSITENIbHO OCYIIECTBJIATh TIOMCK, aHaJH3,
CHCTEMAaTH3alMI0 U MHTEPIPETANI0 HH(POpMAIIUU
pa3IMYHBIX BUAOB U (OPM IpeaCTaBIICHNUS,

- CO3/1aBaTh TEKCTHI B Pa3IMUHBIX popMaTax ¢
y4eToM Ha3zHadeHus UHGOpMalUU | IeJeBOU
ayJIUTOPUH, BBIOUPAs ONTUMAIIbHYIO (hopmy
MIPENICTABJICHHS U BU3yaJIU3aI1H;

- OILICHUBATh JOCTOBEPHOCTH, JIETUTHMHOCTb
nHpOpMaIMK, €€ COOTBETCTBHE NPABOBBIM H
MOPAJIbHO-3TUYECKUM HOPMaM;

- YMETb ILJIAHUPOBaThb M BBINOJHATH IJIAHUPOBATh M BBINOJIHSTH
XUMHUYECKUN SKCIIEPUMEHT (IpEBpalleHUss OpPraHUYeCKUX BELIECTB IIPU
HarpeBaHuM, MOJyYCHUE DTUJIEHA U U3YYEHUE €ro CBOWCTB, Ka4eCTBEHHBIC
peaKIK Ha ajlbAerupl, Kpaxmal, YKCYCHYIO KHCIIOTY; JIeHaTypalus OelKoB
[IpU HarpeBaHUU, [[BETHbIE PEeaKIMH OENKOB; MPOBOAUTH PEAKIIMH MOHHOTO
oOMeHa, onpeneiiaTh Cpeay BOJHBIX pacTBOPOB, KAUECTBEHHBIC PEAaKIIUU Ha
cynbdar-, xKapOOHAT- M XJOPHUI-aHWOHBI, Ha KATHOH aMMOHHMS;, pElIaTh
JKCIEepUMEHTalbHbIe 3a7ayu mo TemaMm "Mertamisl" u "Hemeramnsl") B
COOTBETCTBUM C TNpaBUJIaMH TEXHUKH O€30IaCHOCTU MpH OOpaIleHUuu C
BEILlECTBAMU M JIaOOPAaTOPHBIM 000pPYNOBAaHMEM; MPEACTaBIATh PE3yIbTaThl
XUMHUYECKOr0 SKCIIepUMEHTa B (pOpME 3alUCH YPAaBHEHUH COOTBETCTBYIOLIMX
peakuuii 1 popMyIupoOBaTh BHIBOBI HA OCHOBE 3THX PE3Y/IbTATOB;

- YMETh AaHAJIU3UPOBATh XUMUYECKYI0 MH(OpMAIHIO, MOIYyYaeMyIo U3
pa3HBIX HCTOYHHMKOB (CpEICTB MaccoBOM HHGopMmanuu, cetb MHTepHET u
Jpyrue); - BiaJeTh OCHOBHBIMU METOJAaMU HAy4HOI'O IIO3HAHMS BELIECTB U

XUMHYECKUX  sBIeHUW  (HaOnrojeHwe,  W3MEpeHHe,  OKCIICPHMEHT,
MO/JICTUPOBAHHE);

- YMETh TPOBOANUTH PACUETHI IO XUMUYECKUM (hOPMYJIaM U YPaBHEHUSIM
XUMHYECKUX  PEaKIWi C UCHOJNb30BaHWEM  (PU3MYECKHX  BEIMYHH,
XapaKTEepU3yIOIIMX BEIIEeCTBA C KOJIUYECTBEHHON CTOPOHBI: Macchl, o0bema
(HOpMasbHBIC YCJIOBHSI) Ta3oB, UCIOJIb30BaTh
CHCTEMHBbIE XWMWYECKUE 3HAHWS ISl TPUHSATHS PEIICHHH B KOHKPETHBIX

JKU3HCHHBIX CUTYyallUAX, CBA3dAHHbIX C BEIISCCTBAMU U UX IIPUMCHCHUCM

KOJIHNYCCTBA BCHICCTBA,




- WCIOJIb30BaTh CPeCTBa WH(OPMAIMOHHBIX
U KOMMYHUKAIIHOHHBIX TEXHOJOTMH B PEIICHUH
KOTHUTHBHBIX, KOMMYHUKATHUBHBIX u
OpPraHM3alMOHHBIX  33/ad €  COOJIIOJIeHuEM
TpeOOBaHMIT SPrOHOMUKH, TEXHUKHA 0€301TaCHOCTH,




THUTUEHBI, pecypcocOepexeHus, MpaBOBBIX U
9TUYECKUX  HOpPM, HOpPM  HH(OpPMaLMOHHOU
0e30MacHOCTH;

- BJIQJICTh HaBbIKaMH PACIlO3HaBAHUS U 3aIUTHI
nHpOpManuu, HHPOPMALIMOHHOHN 0€30MacHOCTH
JUYHOCTH;




OK 04.

D¢ dexkTuBHO
B3aUMOJIEH CTBO
BaTh M paboOTaTh
B KOJUICKTUBE U
KOMaHj1e

- FOTOBHOCTh K CaMOpa3BUTHIO,
CaMOCTOSITEJIbHOCTH U CAMOOIIPEJIEJIEHUIO;
-OBJIaJICHUE HaBBIKAMH y4ebHo-

HCCIIEI0BATENIbCKOM, MPOEKTHON U COIIMANIbHOM

EeSITEITbHOCTH,
OBaanenue YHHBEPCATbHBIMH
KOMMYHUKATHBHBIMH JeHCTBUSIMM: 0)

COBMECTHAasl 1eSATEJbHOCTD:
- IIOHMMAaTh M HCIOJIb30BaTh IPEUMYIECTBA
KOMaH/JHOH U MHAUBUAYAIbHON paboOThI;
- IIPUHUMATh L eJ COBMECTHOU
JEeSITeIbHOCTH, OPTaHU30BbIBAaTh U KOOPIAUHUPOBAThH
JNEUCTBUSA MO €€ JOCTHUKEHHUIO: COCTABJATH IUIAH
JEICTBUM, paclpenensiarb poiad C y4€TOM MHEHHU
YYaCTHUKOB OOCYX/JaTh pe3yJIbTaThl COBMECTHOMN
paboThl; - KOOPAUHUPOBATH U BHIIOIHATH paboTy B
YCIIOBUSIX pealbHOT0,  BUPTYaJIbHOTO

u
KOMOMHHUPOBAHHOI'O B3aUMOJEH CTBUS;
- OCYIIECTBJIATh MMO3UTHBHOE CTPATErHYECKOE
IIOBEJICHUE B PA3JIMYHBIX CHUTYyalUsX, MPOSABIATH
TBOPUYECTBO M BOOOpaxKe€HHE, ObITh MHUIIMATUBHBIM
OBiajenne yHHMBEpCAJBHBIMH PeryisiTHBHBIMH
AeHCTBUAMM:
I') IPUHSATHE ce0s M IPYTUX JIo/eii:
- IPUHUMATh MOTHBBI U apryMeHTBl APYIHX
JTonen
IIPU aHAJIN3€E PE3YJILTATOB JIEATEIbHOCTH;

- YMETb IJIAHUPOBATH U BHIMOIHATH XUMUYECKHI 3KCIIEPUMEHT (TIpeBpaIleH Us
OpraHWYeCcKUX BEUIECTB IPU HarpeBaHUH, ITOJIy4EHUE ITUIEHA U U3yYEHUE €T0
CBOMCTB, KayeCTBEHHbIE pEAKIMM HA aJbJErH]pl, Kpaxmal, YKCYCHYIO
KHCJIOTY; IeHaTypalus O€IKOB IPU HarpeBaHUU, LIBETHBIE PEAKLIUU OEIIKOB;
MIPOBOJIUTH PEAKIIMYA HOHHOTO 0OMEHa, ONpeNeNsaTh Cpely BOAHBIX PACTBOPOB,
KauyecTBEHHbIE peaklUHUU Ha cynbdar-, kapOoHAT- W XJIOPUI-aHHOHBI, Ha
KaTHOH aMMOHHS; pelllaTh 3KCIEpUMEHTAJIbHBIE 3a/1a4H 110 TemaM "MeTtasist"
1 "Hemeramsl") B COOTBETCTBUM C IMPAaBUJIAMU TE€XHUKU 0€30MAaCHOCTH MpU
o0pallleHuH C BEIeCTBAMHU U Ja00paTOPHBIM 000PYAOBaHUEM; IPEICTABIIATh
pe3ysibTaThl XUMHYECKOI'O JKCIEpUMEHTa B (opMe 3alucu ypaBHEHUH
COOTBETCTBYIOLIMX peakuuid U (OpMYIHpPOBATH BBIBOABI Ha OCHOBE 3THUX
pe3yJbTaToB;




- IIPA3HABATHL CBOE IIPABO U IIPABO APYIUX
JIOZCH HA OIIMOKH;

- pa3BUBATH CIIOCOOHOCTH MOHUMATh MUP C
TTO3UIIUH IPYTOTO YEJIOBEKa;

B 001acTH DK0J10rH4€CKOro BOCIIUTAHUA: -

- chopMHpOBaTHL TPEACTABICHHUSA: O XHMHUYECKOW COCTaBJISIOIICH

€CTECTBEHHOHAYYHON KApTUHBI MHUpa, POJIM XUMHUU B IO3HAHUU SIBJICHUU

OK 07. chOPMHPOBAHHOCTh IKOJOTHIYECKON KYIIbTYPHI,
ConeiicTsoBaTs | TOHNMAHHE BIMAHHS COMHANBHO-3KOHOMHYECKHX npupoasl, B (GOPMUPOBAHWM MBIIUICHUS W KYJIbTYPbl JIMYHOCTH, €€
o HKIMOHAJILHON I'PaAMOTHOCTH, HEOOXOAMMOMN IS PELIEHUS MPAKTUYECKUX
COXPaHEHHUIO MpOIECCOB  Ha COCTOSIHHE MPUPOTHON ¢ynxumo O TPAMOTHOCTH, HEOOXOMMMOH 11 petue p ec
. Ny 3a/1a4 ¥ IKOJIOTMUYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3JI0POBBIO U
OKpYy’Karo1en 7 COIIMAJILHOMI Cpelbl, N
MPUPOJIHOM Cpefie;
Cpelbl, OCO3HaHUE rJI00aJIBHOTO XapaKTepa
- yMeTh  COOJIOJaTh TpaBWa  SKOJOTMYECKH  II€JIeCO00pa3HOoro
PECypcocOepex | HKOJIOrMYECKUX POBIIEM; .
. _ | moBeneHus B OBITY U TPYIOBOW NEATEIBHOCTH B LIENSAX COXPAHEHHUS CBOETO
CHUIO, - IUIAHUPOBAHUE U OCYIIECTBIECHUE JEUCTBUU o o .
8 . 3l0pOBbsI W OKPYXAlOIIed MPHUPOAHOM CpEIbl; YYUTHIBATH ONACHOCTh
IIPUMCHATD B OKPYXAIOIIEH CPEJl€ HA OCHOBE 3HAHUSA LIEJEN .
% BO3JICH CTBHS HA )KUBBIC OPTAaHU3MBbI OIIPEIETICHHBIX BEIIECTB, TOHMUMAsi CMBICIT
3HAHUs 00 YCTOMYHMBOIO Pa3BUTHS YEIOBEUECTBA; AKTUBHOE . o
- . MoKa3aTess MNpeaesIbHON I0MYCTUMOM KOHIIEH TPALlUH;
M3MCHCHHUH HEMPUATHE IEUCTBUU, IPUHOCSIIIUX BPE
KJIMMarTa, OKpY’KaIOIlIEeH Cpelie;
IIPHHINAIIBL - YMEHHE TTPOrHO3UPOBATh HEOIAroNpHsITHBIC
OepexRIMBOrO AKOJIOTUYECKHE MOCIIECTBUS MPEATPUHUMAEMBIX
HPOU3BOACTBA, | neficTBUIA, MPEIOTBPALIATH UX;
dhdexTnsHO - pacIIMpeHne OIbITa JesSTeNbHOCTH
HeHCTBOBavTI’ B | skomornueckoii HaIpaBJIEHHOCTH;
Ype3BbIYANHBIX
- OBJIAICHUEC HABbIKAMHU yqe6Ho-
CUTYyaIUIxX . . .
HCCIICAOBATCIILCKOU, IPOCKTHOU U COTUAJIBHOU
JCATCIIBHOCTH,
ITK:...

3 MK yka3biBatoTcs B cooTBeTCTBUM ¢ PTOC CMNO peannsyemoii npodeccun / cneumanbHOCTH




2. CTPYKTYPA U COJAEPXKAHHME OBIIEOBPA3OBATEJLHON

JANCIUIIJIMHBI « XUMUWU S

2.1. O0beM JUCHUILIMHBI U BHAbI y4e0OHOH PadoThI

Bupj yuyeOHoii padoThI

O0BeM B yacax

O0bem 00pa3oBaTeIbHOM NPOrPAMMBbI W CUMILIMHBI 72
B T.4.

OcHOBHOe coep:kaHue 64
BT. U..

TEOpeTHYeCcKoe O0yUeHHE 30
MIPAKTUYCCKUE 3aHATHUS 24
nabopaToOpHBIC 3aHATHUS 10
IIpodeccnoHaIbHO-OPHEHTUPOBAHHOE CO/lepP:KaHue (CoaepKaHmne 6
NMPUKJIATHOTO MOTYJIS)

BT. U..

TEOpeTHYeCcKoe O0yueH e 2
MPaKTUYECKUE 3aHATHUS 4
IIpome:xyTounas arrecranus (auddepeHnpoOBaHHBINA 3a4eT) 2




2.2. TemaTu4eckuii IUIaH U COAEPKAHMUE TUCHUILTHMHBI

HaunmeHoBanue Conepxxanue yaeOHOro Marepuaja (0CHOBHOE U NPO(eCCHOHATBLHO-0PHMEHTHPOBAHHOE), ObLem Yac ®opmupyembie
. 'beM 4acoB
pa3aesioB U TeM JadopaTopHble U NPAKTHYECKHE 3aHATHSA, IPUKJIATHOH MO1YJIb KOMIIEeTeHIIUH
1 2 3 4

OcHoBHOE cofep:kaHue 64

Pasznes 1. OcHOBBI CTpOeHMS BelecTBA 6

Tema 1.1. OK 01
OcHoBHOE coepxaHne 4

Crtpoenne aToMOB

XUMHICCKUX Teoperuyeckoe ooyueHue 2

JIEMEHTOB H

npupozaa CoBpemeHnHas Mozienb cTpoeHust aToMa. CUMBOJIMYECKUHN A3bIK XUMUHU. XUMUYECKUHN JIEMEHT.

XUMHUYCECKON OnekrpoHHas KoHpurypamus aroma. Knaccudukamuss XMMHUUECKUX 3JIEMEHTOB (S-, P-, d-3JIeMEHTHI).

CBA3U BasneHTHBIE  DJIEKTPOHBI. BasieHTHOCTB. DJIeKTpOHHAss  NpUpOJA  XUMHUYECKOU CBS3H. 1-2
DNeKTpOOTPULIATENbHOCTh. Buabl XuMHUueckol CBs3M (KOBaJIeHTHAas, WOHHAs, MeTaJUIMuecKas,
BOJIOPOJIHAS) U CITOCOOBI €€ 00pa3oBaHHUs.

IIpakTHyeckue 3aHATHS 2
Pemiennie 3amaHuii Ha MHCMOJB30BAHME XUMHUYECKOM CHMBOJIMKA W Ha3BaHWN COENMHEHUM IO
HOMEHKJIaType MEXIYHAapOJHOr0 COKH3a TEOPETUYECKOM MW NPUKIAJHOW XUMUU U TPUBHUAIBHBIX
Ha3BaHUU JUISI COCTABJICHHUS XMMHYECKHUX (POPMYJ JBYXaTOMHBIX COEIWHEHUM (OKCHIOB, CYIb(HUIOB,

TUPUIOB U T.I1.) U IPYTUX HEOPraHUYECKUX COEIMHEHUN OTEIbHBIX KJIACCOB. 3-4
[IpakTHueckue 3aaHusl HA YCTAHOBJIEHUE CBSI3H MEXAY CTPOCHUEM aTOMOB XMMHUYECKHUX DJIEMEHTOB U
MEPUOANYECKUM HU3MEHEHHEM CBOMCTB XHUMHYECKHX 3JIEMEHTOB U UX COEJUHEHHI B COOTBETCTBUM C
nosioxxeHuem llepruoanyueckoi CUCTEMBI.

Tema 1.2. OK 01
OcHOBHOe coiep:KaHne 2

OK 02




IIpakTHyeckue 3aHATHS

ITepnoanueckuii
3aKOH U TadJymIa
J.N. Menneneesa

[Tepuoanyeckas cucrema xuMuieckux sneMeHToB J[.M. MenaeneeBa. ®u3ndeckuii CMbICH
ITepnonnueckoro 3akona J[.M1. MenneneeBa. 3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMHY ECKUX
AIIEMEHTOB, 00pPa3yeMbIX MU IPOCTHIX U CIIOKHBIX BEIIECTB B COOTBETCTBUH C MOJIOKEHHEM
XUMUYECKOro aemMenTa B [lepuoguueckoi cucteMe. MUpOBO33pEHUECKOE U HAYYHOE 3HAUYCHUE
[Tepuoanueckoro 3akona JI.1. Menneneesa. [Ipornosst [I.1. MenneneeBa. OTKpbITHE HOBBIX
XUMUYECKUX IJIEMEHTOB.

Pemenue npakTHKO-OpUEHTUPOBAHHBIX TEOPETHUECKUX 3aJaHUI Ha XapaKTEPU3aLNUI0 XUMHUECKUX
aneMeHTOB «MeTauinyeckue / HEeMETaJNIMYECKUEe CBOMCTBA, AIEKTPOOTPHUIIATEIbHOCTh XUMUYECKHUX
AJIEMEHTOB B COOTBETCTBHE C UX 3JICKTPOHHBIM CTPOCHHEM U MOJIOKEHUEM B IEPUOIUYECKON CUCTEME

xuMuueckux synemeHToB .M. MenaeneeBay.

5-6

Pa3zgen 2. Xumuue

CKHe peaKnu

10

Tema 2.1. Tumst
XUMUYECKUX

OcHoBHOE coepxanue

peakiui

Teoperuyeckoe od0yuenue

Knaccuukanus u THIIBI XUMHYECKHX PEaKIUi ¢ yyacTHeM HeopraHudeckux BemiectB. CocraBieHne
YpaBHEHUH peakluil COeTMHEeHNUs, Pa3I0XKeHUs, 3aMellleHHs, OOMEHa, B T.4. peaKLUii TOpeHus,
OKHCJICHUS-BOCCTAHOBJICHHUS.

VYpaBHeHUs OKUCIeHUs1-BOoccTaHOBIEHUsA. CTenenb okuciieHnus. OKUCIUTENb U BOCCTAHOBUTEIb.
CocraBiieHME U YPaBHUBAHUE OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUI METOOM 3JIEKTPOHHOTO
Oananca. OKMCIUTENbHO-BOCCTAHOBUTENbHBIE PEAKIIUU B IPUPOJIE, IPOU3BOICTBEHHBIX MPOLECCAX U
JKU3HEAEATEIILHOCTH OPraHu3MOB.

IpakTHyeckune 3aHATUA

7-8

OK 01




KonnuectBenHsie oTHOMIECHHST B XUMHH. OCHOBHBIE KOJMYECTBEHHBIC 3aKOHBI B XUMHH U PACUETHI 11O
YpaBHEHHSIM XUMHUYECKHX peakinuii. MoJib Kak eIMHHIIA KOJIWYeCcTBa BemiecTBa. MousipHas macca.
3aKOHBI COXpaHEHHs] Macchl U dHEpruu. 3aKoH ABoraapo. MomsipHblii 00beM ra3oB. OTHOCUTEIbHAS

. 9-10

MJIOTHOCTH Ta30B. PacueTsl 1m0 ypaBHEHHSIM XMMHUYECKUX PEAKIM C UCMOJIb30BAHUEM MAacCChl, 00beMa

(HOpMaJsbHBIE YCIOBHSI) Fa30B, KOJMYECTBA BEUIECTBA.
Tema 2.2. OcHOBHOEe co/lep:KaHKe 4 OK 01
DJIEKTPOIUTUYECKA OK 04
s1 IUCCOLIAALNS U 2

o Teopernueckoe od0yueHue

HOHHBII OOMEH

Teopus smekTpoMTHYECKON quccounanuu. MoHbl. DIEKTPOIUTHI, HEAJIEKTPOJIUTHI. Peakiiuu MOHHOTO

obMena. CocraBiieHWE pEaKIIMii MOHHOTO OOMEHa ITyTEeM COCTaBJICHHUS WX IOJHBIX U COKPAIEHHBIX 11-12

WOHHBIX YpaBHEeHUN. KHCI0THO-OCHOBHBIE peaKlMK. 3a1aHusl Ha COCTABJICHUE MOHHBIX PEaKIIUM

JlabopaTopHblie 3aHATHS 2

JlaboparopHas padorta “THUIBI XUMUYECKUX pEaKIuii”.

HccrnenoBanre TUTIOB (TI0 COCTaBY M KOJIMYECTBY MCXOMAHBIX M 00PA3YIOMIMXCS BEIIECTB) U ITPU3HAKOB

XUMHUYECKUX peakiuil. [[poBeenne peakinii HOHHOT0 0OMeHa, OImpeeIeHUe CPEIbl BOTHBIX 13-14

pacTBOpPOB. 3a/1aHKS HA COCTABIIEHNE HOHHBIX PEAKIIUN
KOHTpO_}]LHaﬂ CTpOGHI/Ie BCIICCTBA U XUMUYCCKHEC PCAKIIUU. 15-16
padora 1
Pazgen 3. CTpoeHue 1 CBOMCTBA HEOPTraHUYECKHUX BelIECTB 16

4 OK 01

OcHoBHOE coepxanue




Tema 3.1. TeopeTuueckoe od0yueHue 2 OK 02
Knaccu ukanus, IIK...
HOMEHKJIaTypa U
CTpOeHHE [Tpenmet Heoprannueckoi xumuu. Knaccudukanus HeopraHuueckux BemiecTs. [IpocTeie u cloxHbIE
HeopraHmuecknx |BellecTBa. OCHOBHBIE KJIACCHI CIIOKHBIX BEUIECTB (OKCHIBI, THAPOKCHUIbI, KHCIOTBI, COM). B3anumocss3b
BEIIECTB HEOPraHMYECKHX BEIIECTB. ATperaTHble COCTOSTHUS BellecTBa. Kpucrammyeckue u amopHbIe
BellecTBa. TUIBI KPUCTAJUIMYECKUX PEUIETOK (aTOMHAs!, MOJIEKYJIIpHasi, MOHHAs, MEeTaJlInyecKast). 17-18
3aBUCHUMOCTh (PM3UUYECKUX CBOMCTB BEIIECTBA OT THIA KPUCTATNIMYECKON PEIICTKH. 3aBUCUMOCTD
XMUMHUYECKOM aKTHBHOCTH BEIIECTB OT BUJIa XUMUYECKON CBA3M M TUIIA KPUCTAJIIIMUECKOM peIleTKH.
ITprunHBl MHOT 000 Pa3Ksl BEIIECTB.
IIpakTnyeckue 3aHATUSA 2
HomMmeHnkinatypa HEOpraHM4eCcKHMX BEILECTB: Ha3BaHUE BEIECTBA UCXO/S U3 UX XUMHUECKON (hOpMyJIbI
WM COCTABJICHUE XUMHUYECKOH (POpMYIIbI MCXO/Is U3 Ha3BaHMI BELIECTBA [10 MEXIYHAPOIHOI
(MIOITAK) nnu TpuBHanbHOW HOMEHKIIATYPE.
Pemenne mpakTHUeckUX 3aJaHUM MO KiaccH(UKanMM, HOMEHKJIAType M XUMHUYECKUM (opMyrinam
HEOPraHMYECKUX BEIECTB Pa3JIMYHBIX KJIAcCOB (yrapHblii ras, yIJIEKHCIbIM ra3, aMMHak, ramieHas 19-20
U3BECTh, HErallleHas U3BECThb, MUTHEBAs CO/Ia U IPYTUX): Ha3bIBATh U COCTABIATH POPMYJIIBI XUMUYECKUX
BEIIECTB, ONPEACATh IPUHAIEKHOCTD K KJIACCY.
Hcrounukn xuMudeckoil nHpopmanuu (cpeacTB MaccoBoil nHdopmanuu, cets IHTEpHET U apyTHE).
[Touck nHdopmanyu 1o Ha3BaHUAM, UIEHTUPUKATOPAM, CTPYKTYPHBIM (OopMyJiaM.
Tema 3.2. OcHoBHOE coep:kaHne 8 OK 01
DU3NKOXUMUYECKHE OK 02
CBOMCTBa
Teoperuueckoe od0yueHue 6 IIK...




HEOPraHUYECKHUX
BEIIECCTB

Mertannbl. OOmme ¢uznyeckue U XMMHUYECKHe cBoicTBa MeTayioB. CriocoObl moiydeHus. 3HaueHue

METaJUIOB U HEMETAJUIOB B MPHUPOJAE U KU3HEACITEIbHOCTH YeNOBEKa W opraHu3smoB. Kopposwus 21-22
METaJIJIOB: BUJIbI KOPPO3HUHU, CIIOCOOBI 3aIIUTHI METAJJIOB OT KOPPO3HUH.
Hemeramnel. OOmme ¢u3nueckne W XUMHYECKHE CBOMCTBA HEMETaIOB. THUIHWYHBIE CBOMCTBa
HemetasuioB [V— VII rpynn. Knaccudukanus u HoMeHKIIaTypa COeAMHEHUH HeMeTaioB. KpyroBopotsl 23-24
OMOTeHHBIX JIEMEHTOB B MPUPOJIE.
XMMHYECKHE CBOMCTBA OCHOBHBIX KJ1aCCOB HEOPraHUYECKUX BELIECTB (OKCUIOB, THAPOKCUIOB, KUCIIOT,
costeit ¥ Ap.). 3aKOHOMEPHOCTH B U3MEHEHUH CBOICTB MPOCTHIX BEIIECTB, BOJOPOAHBIX COSIMHEHUH, 25-26
BBICIINX OKCUJIOB U T'MIPOKCHJIOB.
2
IIpakTHYecKkue 3aHATHS
CocraBieHue ypaBHEHUI XMMHYECKUX PEAKIMH C y4acTHEM MPOCTHIX M CIOXKHBIX HEOPraHUYECKUX
BEIIECTB: META/VIOB U HEMETAJUIOB; OKCHJIOB METAJIJIOB, HEMETaJUIOB U aM(OTEpHBIX 3JIEMEHTOB;
HEOPraHMYECKUX KHCJIOT, OCHOBAaHMM M aMQOTEpHBIX T'HAPOKCHIOB; HEOPraHUYECKUX COJIeH,
XapaKTEepU3YyIOIUX UX CBOWCTBA. 27-28
Pemenne nmpakTHKO-OpHUEHTHPOBAHHBIX TEOPETUYECKUX 3aJaHUN HAa CBOWCTBA, COCTaB, MOJIydYE€HUE U
0e30MacHOE HCIIOJIb30BAHME BAa)KHEHIIMX HEOPraHMYECKUX BEHIECTB B OBITY M MPaKTUYECKOU
JeSITEIbHOCTH Y€I0BEKa.
Tema 3.3. 2 OK 01
OcHoBHOE coepkaHue
OK 02
2 OK 04

JlabopaTopHble 3aHATHS




WNnentudukarms

Jlabopatopnas padota «MneHTudukamnmss HEOPraHMIECKUX BEIIECTBY.

HEOpraHM4ecknx |PemleHne skcnepUMEHTaNBHBIX 3a7a4 0 XUMHUYECKHM CBOWMCTBAM METAUIOB M HEMETAJUIOB, IO
BELIECTB Pacro3HaBaHUIO U NOJYYEHUIO COEIMHEHUH METAJIIOB U HEMETAJLIOB. 29-30
WNnentudukanusi HEOPraHMYECKMX BELIECTB C MCIOJb30BAaHHEM HX (DU3HKO-XHUMUYECKHUX CBOICTB,
XapaKTepHbIX KadyeCTBEHHbIX peakuuid. KadecTBeHHBble peakuun Ha cynbdar-, KapOoHAaT- H
XJIOPUJAHUOHBI, HA KATUOH aMMOHHS.
Kontpoabitas CBolicTBa HEOPraHUYECKUX BEIIECTB. 31-32
padora 2
Paznea 4. CTpoeHne 1 CBOHCTBA OPraHNYeCKUX BelllecTB 24
Tema 4.1. OcHoBHOE coep:kaHne 4 OK 01
Knaccudukanus, IIK. ..
CTpOEHUE U 2
HOMEHKJIAaTypa Teopernyeckoe odyueHue
OpPraHU4eCKUX
BEIICCTB [losiBneHue u pa3BUTHE OPraHNYECKOM XUMHH Kak Haykd. [Ipeamer oprannueckoit xumuu. Mecro u
3HaYEHHE OPraHNYECKON XMMUHU B CHCTEME €CTECTBEHHBIX HayK.
XUMHYECKOE CTPOECHHE KakK IMOPSAOK COCJUHEHHsS aTOMOB B MOJIEKYJE COrJIACHO MX BaJE€HTHOCTH.
OCHOBHBIE TIOJIOKEHUSI TEOPUU XUMHUYECKOI'O CTPOEHHUS OpraHmdeckux coeauHeHuit A.M. bytneposa.
VYTriaeponHblil CKENeT OpraHM4ecKOd MOJIEKYJbl. 3aBUCUMOCTb CBOMCTB BELIECTB OT XHMHUYECKOTO 33-34
CTpOeHus MOJIEKyJI. I3oMepus u n30Mephl.
Ilonstue o ¢yHkunoHanpbHOM rpynne. Pagukan. IlpuHnunel kiaaccMpUKAMKM — OpraHUYECKUX
coequHEeHn. MexnyHapoIHass HOMEHKJIATypa ¥ IPUHIUIIBI HOMEHKJIATYPbl OPraHUYECKUX COCITUHECHUIA.
[TonsTe 00 a30TconepkKAIIMX COEAUHEHUSX, OMOJIOrMYECKH aKTUBHBIX BEIECTBAX (YIiieBoJax, XKHUpax,
OenKax u Jp.), BBICOKOMOJIEKYJIIPHBIX COEAMHEHUSAX (MOHOMED, MOIUMED, CTPYKTYPHOE 3BEHO).
2

IIpakTHyeckue 3aHATHUSA




HomenknaTtypa OpraHMYecKMX COEIMHEHUH OTIENbHBIX KJAcCOB (HACBIICHHBIC, HEHACBHIIIEHHBbIE U
apoMaTHUYECKUE YIIeBOJOPOJIbl, CIUPTHI, (PEHOIBI, aJIbAETU/Ibl, KETOHbI, KAPOOHOBBIE KHCIIOTHI U JP.)
CocraBiieHUE MOJIHBIX U COKPALIEHHBIX CTPYKTYPHBIX (POPMYJI OPraHUYECKUX BEIIECTB OTJEIbHBIX

35-36

KJIaCCOB, WCIOJB3ysl MX Ha3BaHUS IO CHCTEMATHYCCKOW W TPUBHAIBHOM HOMEHKJIATYpe (ITHIIEH,
aleTUJICH, TJIMIEPHH, (eHoJ, (GopManbIeruja, YKCyCHas KHCIO0Ta, TJIMIHH). Pacdersl mpocTeuei
(hopMyITBI OpraHUIeCcKON MOJIEKYJIBI, HCXOJIS U3 AJIEMEHTHOTO cocTaBa (B %).

Tema 4.2.
CBoiicTBa
OpPraHUYECKUX

COEMHEHUN

OcHoBHOE coepkaHue

TeopeTuueckoe od0yueHue

OU3UKO-XUMUYECKHE CBOICTBA OPraHMYEeCKUX COEAMHEHUN OTIENbHBIX KJaccoB (0COOEHHOCTU
KJIaccH (UKAIMM U HOMEHKJIATYyphl BHYTPH KJIacca; TOMOJIOTHYECKUH psa U o0mmas popmyiia; U30Mepus;
¢uznyeckue CBOMCTBA; XMMUUYECKUE CBOICTBA; CIIOCOOBI MOJIy4YEeHHUS):

— TMpeieNIbHbIE YTIIEBOJOPOAbI (aJIKaHbI U IUKJIOAJKaHbl). ['OpeHrne MeTaHa KaK OJIMH U3 OCHOBHBIX
MCTOYHUKOB TEIUIa B MPOMBIIIIEHHOCTH U ObITY. CBOICTBA MPUPOIHBIX YTIIEBOAOPOIOB, HAXOXK/ICHUE B
MPUPOJIE U IPUMEHEHUE AJIKAHOB;

— HenpenenbHble (aJKeHBI, aJKWHBI M aJIKQJMCHBI) M apoMaTUYECKHUe YIJIeBomOpoabl. ['opeHue
alleTUJICHA KaK KICTOYHUK BBICOKOTEMIIEPATYPHOT'O INIAMEHU JJISI CBAPKH M PE3KH METAJIJIOB.

— KHCJIOPO/ICO/Iep KAl e COEAMHEHUS (CIIUPTHI ¥ (PEH0JIbI, KAPOOHOBBIE KU CIOTHI U 3(UPBI, albIErUIbl U
KETOHBI, JKUpPBI, YIieBoAbl). lIpakTHueckoe NpUMEHEHHE OSTUJICHIVIMKONSA, TJHMIEpHHa, (eHoa.
[Ipumenenue ¢opmanbaeruia, aueTaibAeruia, YKCyCHOM KHUCIOTHl. Mblla Kak COJM  BBICIIUX
KapOOHOBBIX KMCJIOT. MoroI1e cBoOicTBa MbLIa.

12

37-38

39-40

OK 01
OK 02
OK 04
IIK...




— a30Tco/iepKallle COeTUHEHMS] (AMUHBI 1 AaMUHOKHCJIOTHI, O€JIKK). BhICOKOMOJIEKYIISIpHBIE COEIUHEHUS
(cuHTeTHYECKHE M OMOJIOrMUECKH -aKTUBHBIE). MOHOMED, MOIUMED, CTPYKTYPHOE 3BEHO.

41-42
[Tonumepu3anus 3THIIEHa KaK OCHOBHOE HAIPaBJIEHUE €r0 UCIO0JIb30BAHUS.
['eneTnueckas cBsA3b MEXY KjacCaMH OPraHUYECKUX COEIUHEHUN.
IIpakTuyeckue 3aHATUSA 4
CBoiicTBa OpraHMYECKUX COEOMHEHHH OTHENbHBIX KJIAacCOB (TpUBHMANbHAs M MEXAyHapoaHas
HOMEHKJIaTypa, XUMHUYECKHE CBOMCTBA, CIIOCOOBI MOTYUYEHHS): MpenebHble (alKaHbl U [UKJIOAIKaHbl), 43-44
HerpeenbHble (AJIKEHbI, aTKUHBI U alIKaJIueHbl) U apOMATUYECKUE YTIIEBOJOPOIbI, CIUPTHI U (hEHOJIBI,
KapOOHOBBIE KUCIOTHI ¥ (U PHI, aJIbJETU bl U KETOHBI, AMUHBI U aMHUHOKHCJIOTHI, BRICOKOM OJIEKYJISIpHBIE
COEIMHEHHUs. 3aJaHus HAa COCTaBJICHWE YPaBHEHUH XUMUYECKHX PEAKIHUI C ydyacTHeM OpPraHU4eCKHX
BEILIECTB HA OCHOBAHMU UX COCTaBa U CTPOCHUS.
CocraBneHue cxeM peakuuii (B TOM UHCIE N0 MPEAJIOKEHHBIM IIEMOoYKaM IpeBpalleHuit),
XapaKTePU3yIOIIMX XUMUYECKHAE CBOMCTBA OPraHUYECKUX COSAMHEHUN OTIEIBHBIX KJIACCOB, CIIOCOOBI MX
MOJIy4YEHUS W Ha3BaHUE OPraHUYECKUX COCIMHEHUH 10 TPUBHUAJIBHOM WM MEXIYHAPOIHON 4546
CUCTEMAaTH4YECKOW HOMEHKIIAType.
Pemienne npakTHKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHHI HAa CBOMCTBA OPraHUYECKUX COCAUHEHHI
OTJETHbHBIX KJIACCOB
JlabopaTopHas padora

2

JlaGopaTtopHas pabota “IIpeBpaliieHrs OpraHM4eCKUX BEIIECTB IPU HarpeBaHuu'".
ITony4yenue 3TUIeHa U U3YYEHHUE €r0 CBOMCTB. MoJeIMpOBaHUE MOJIEKYJI U XUMUUYECKUX MPEBpaIlCHUN 47-48

Ha npuMEpPE 3TaHa, OTUJICHA, all€TUJICHA U JIP.




Tema 4.3. 6 OK 01
OcHoBHOE conepxanue
Wnentuduxanus OK 02
OpPraHUYeCcKUX
P - . 4 OK 04
BEIIECTB, UX eopeTH4eckKoe odyyeHue
3HaYEHUE U IIK...
MIpUMEHEHHUE B buooprannueckue coequHenus. [lpumeneHne u Ouonoruueckas poib yriaeBogoB. OxucieHue
OBITOBOM 1 YII€BOJOB — HCTOYHUK DJHEPIMM JKUBBIX oOpraHusmMoB. OOjacTM NpPUMEHEHUS aMHUHOKHUCIOT.
HPOU3BOACTBCHHOM | T]peppareHus O€NKOB MUINKM B opranuzme. buonoruueckue ¢pynkuuu 6enkos. buonornueckue pyHkunu 49-50
ACATCIBHOCTH KUpOoB. Posb opraHnueckoil XMMHUHU B peLIEHHH TPo0JIeM MUILIEBOi 6€30MacHOCTH.
4eioBeKa
Ponp oprannueckoil XMMHU B PEIICHUH NTPOOJEM DHEPreTHUYECKOM O€30MacHOCTH, B Pa3BUTUU
MEIUIIMHBI, CO3/IaHUH HOBBIX MAaTE€pPHAJIOB, HOBBIX UCTOYHUKOB SHEPruu (aJbTepHATUBHBIC UCTOUHUKH
sHeprur). OMacHOCTh BO3/IEHCTBUS HA )KUBBIE OPTraHU3Mbl OPIraHHMUECKUX BEIIECTB OTIEIbHBIX KJIACCOB 51-52
(yrneBonopoabl, CIUPTHI, (EHOJBI, XJIOPOPraHUYECKUE IPOM3BOAHBIC, aJBAETUABI U Jp.), CMBICI
MOKa3aTess NpeiesbHO JOIYCTUMON KOHIEH TPALIUH.
JlabopaTopHble 3aHATHS 2
JlaGopaTtopHas pabora: “MaeHTrdukanyst OpraHn4eckKuX COEIUHEHHUH OTAENbHBIX KJIacCOB™ 53-54
Wnentudukanysi opraHu4ecKiX COeIMHEHUI OTAENbHBIX KJIAacCOB (Ha MpUMepe ajabAerua0B, Kpaxmara,
YKCYCHOM KHCIIOTBI, O€JIKOB U T.II. ) C UCIOJIb30BAaHUEM UX (PU3UKO-XUMHUUYECKHUX CBOMCTB U XapaKTEPHbIX
KAaueCTBEHHbIX peakuui. Jlenatypauust Oenka npu HarpeBaHud. lIBeTHble peaknuu OeENKOB.
Bo3HUKHOBEHHE aHAJIMTUYECKOrO CUTHaja ¢ TOYKHM 3PEHUS] XMMUYECKUX MPOLECCOB MPU MNPOTEKAHUU
KaueCTBEHHOMN peakLHy, NO3BOJIAIONIEH UIEHTH (GULUPOBATh NPEII0KEHHbIE OPraHUYECKHIE BEIIECTBA.
KonTpoabsHnas N
CTpyKTypa U CBOMCTBA OPraHUYECKUX BEILECTB. 55-56
padora 3
Paszpnea S. KuHeTn4eckue 1 TepMOAMHAMUY ECKHE 3aKOHOMEPHOCTH MPOTEKAHUS XMMHUYECKUX Peakum il 4




KOpOCTb
Cxop OcHoBHOE co/lep:kaHne 4 OK 01
XUMHUYECKUX OK 02
CaKLIUMN. 2
P Teopernyeckoe o0yueHue IIK...
XuMHU4YecKoe
paBHOBECHE
CKOpOCTh peakiud, €€ 3aBHCHUMOCTb OT Pa3JIMYHBIX (PAKTOPOB: MPUPOABI PEATHUPYIOIMIMX BEIIECTB,
KOHIIEH TpaIuu pearupyrommx BEIIIECTB, TEeMITepaTypbl u TJI0IA N peakInOHH Ol
noBepxHOCTH. T erioBbIe 3G EeKThl XUMUYECKUX PEaKIui. IK30-U dIHAOTEPMUUYECKUE, PEAKITUN 57.58
OO6paTumocTs peakiuil. XuMHU4YecKoe paBHOBECHE U €r'0 CMELIEHHE IO AeHCTBUEM pa3IMUHbIX (PaKTOPOB
(KOHIIEHTpallUsl PEareHTOB WM TMPOAYKTOB pEaKIuHu, [aBlIEHHWE, TeMIepatypa) s CO3AaHus
ONTUMAJIBHBIX YCJIOBUM NPOTEKAHMs XUMHUECKUX ITporeccoB. [Ipunnun Jle HlaTense.
IIpakTHYecKkue 3aHATHS 2 OK 01
OK 02
Pemenne mpakTHKO-OpUEHTUPOBAHHBIX 3aJlaHM HA aHalu3 (PaKTOPOB, BIMSIONIMX HAa H3MEHEHHUE 11K
CKOPOCTH XMMHYECKOH peakliu, B T.4. C MO3UIUI IKOJIOTUYECKH 11eTIeCO00Pa3HOro MOBeeHUs B ObITY U
TPYZAOBOM IEATENbHOCTH B IEJISIX COXPAHEHHUS CBOETO 3/10POBbS U OKPY>KaIOIIEH MPUPOTHON CPEIbl. 59-60
Pemienne npakTHKO-OPUEHTUPOBAHHBIX 3aJaHuWid Ha npuMmeHeHue npuHuuna Jle-Illarense A
HAaXOXJICHUSI HAMpPABJICHUS CMEIICHUS pPAaBHOBECHS XWMHUUYECKOH pEaknuu W aHaim3 (PaKkTopoB,
BJIMAIONIMX HA CMEILIEHHE XUMUYECKOT O PAaBHOBECHSI.
Pasznea 6. PacTBopsbI 4
Tema 6.1. OcHoBHOE coep:kaHne 2 OK 01
[Tonsrtue o 2 OK 02
Teopernyeckoe odyueHue
pacTBopax OK 07
PactBopenune kak ¢uszuko-xumudeckuii mporecc. PactBopel. CnocoObl MPUTOTOBJICHHUS PACTBOPOB. 171 %

PactBopumocTs. MaccoBast 70151 paCTBOPEHHOTr 0 BemiecTBa. CMBICIT MOKa3aTessl NPEASIbHO 10Ty CTUMOM




KOHIICHTPAIMH U €T0 UCIOJIh30BAHUE B OIICHKE SKOJIOTUIECKOW 0€30MaCHOCTH. 61-62
[IpaBuia 5KOJIOrMYECKU 11€71€CO000pa3HOro MOBEACHUS B OBITY M TPYIOBOH NEATEIbHOCTH B ILENAX
COXpaHEHUSI CBOETO 37I0POBBSI M OKPYKAIOIIEH MPUPOTHON CPEAbl; OMACHOCTh BO3/ACHCTBUS HA JKUBBHIC
OpPraHU3MBbI ONPEEICHHBIX BEIECTB.
Pemenne npakTHKO-OpHUEHTUPOBAHHBIX PACUETHBIX 33JJaHUI Ha pacTBOPHI, UCIIOIb3yEMbIE B OBITOBOM U
MIPOM3BOJICTBEHHOH /1€ATEIbHOCTH YEIOBEKa.
;eMa 6.2. OcHoBHOE coep:RaHne 2 OK 01
CClIeZIOBaHUE
CBOWCTB pacTBOPOB 2 OK 02
JlabopaTopHble 3aHATHS
OK 04
IIK...
JlabopaTopnas pabora «IIpurotoBieHne pacTBOPOBY.
[IpuroroBnenre pacTBOPOB 3aJaHHON (MaccoBOM, %) KOHIEHTpAlUU (C MPAKTUKO-OPUEH TUPOBAHHBIMH| 63-64
BOIPOCAMH) U ONpeIe]ICHUEe CPebl BOAHBIX PAaCTBOPOB.
Pemenue 3a1a4 Ha IPUTOTOBJIEHHUE PACTBOPOB.
IIpodeccnoHaIbHO-OPHUEHTHPOBAHHOE COAepP:KaHue (ColepKaHue PUKJIATHOTO MOYJIA)
Pasnen 7. Xumus B ObITY H IPOU3BOACTBEHHOM 1eSITEJIbHOCTH YeJ0BEeKA 6
OK 01
OK 02
Xumusi B ObiTy 1 |OCHOBHOE cofepKaHue 6 OK 04
MIPOU3BOACTBEHH O OK 07
JeSITETbHOCTH Teopernueckoe odyueHue : IIK...
YyesioBeKa
Hogeiimme qocTmkeHns: XUMUYECKON HAYKH U XUMUYECKON TeXHOJIOTHH. Poiib Xxumun B o0ecredeHnu
9KOJIOTUYECKOM, SHEPTreTHUEeCKON U MUIIEBON 0€30MacHOCTH, pa3BUTHH MeAUIMHEL [IpaBuia moucka u 65-66

aHalIM3a XUMHMYECKOM HH(OpPMalMKM U3 PaA3IUYHBIX HCTOUYHUKOB (Hay4dHass M y4dyeOHO-Hay4dHas
JUTEpaTypa, CPEACTBa MacCOBOM nHpopManuu, cetb HTepHET).

HpaKaneCKne 3aHATHUA




[Touck u aHanu3 KeWCOB O NMPUMEHEHUW XUMUUYECKHUX BEIIECTB M TEXHOJIOTHH C ydyeToM OyayIiei
npoecCUOHANbHOW  AESATENIbHOCTH 10  TeMaM: BOXHEHIINE  CTPOUTEIbHBIE  MaTepHalbl,
KOHCTPYKIIMOHHBIE MaTEepUaibl, KpPACKU, CTEKJIO, KepaMHMKa, MaTepuaibl I JJIEKTPOHUKH,
HaHOMAaTepHUaJlbl, TEKCTHJIbHbIE BOJOKHA, HWCTOYHUKH DHEPrUHM, OPraHUYECKUEe W MHUHEPATbHBIE
ynoOpeHusl, IGKApCTBEHHBIC BEIIECTBA, OBITOBASI XUMUSI.

3ammuTa: [IpencraBienue pe3ynbTaToB pelieHus KeiicoB B (popMe MUHU -JJOKIIa/1a C Ipe3eHTaI el

IIpomeskyTouHasi arrecTanus no Aucuuiuinde (nuddepeHUMpPOBAHHBIN 3a4eT)

Bcero

67-68-69-70

71-72

72




3. YCJOBUS PEAJIM3AIIMHA ITPOT'PAMMBI OBIIIEOEPA30OBATEJILHOM
JAUCHUITJIMHBI

3.1. TpeﬁoBaHmI K MUHUMAJIbHOMY MaT€PHAJTbHO-TEXHUICCKOMY

o0ecre4eHNIO

Jnsa peanu3and TporpaMMbl AWCHMIUTUHBI JODKHBI OBITH MPEITYCMOTPEHBI
CIIEAYIOIUE CHelHaIbHbIe MOMEIIECHUS: y4eOHbI KaOMHET XMMHUU W/WIH y4eOHOMH
XUMHUYECKOM JIaOOpaTOpHH.

O6GopynoBanue y4eOHOro KkaOuHera (HArJsiAHble TOCOOMs): HAOOPHI
[IAPOCTEPKHEBBIX MOJIENEH MOJIEKYI, MOJEIN KPUCTAIUIMUYECKUX PEHIETOK, KOJIJIEKIIUU
MPOCTBIX M CJIOKHBIX BEIIECTB W/MIM KOJUIEKIIMH TMOJIMMEPOB; KOJUICKIUS TOPHBIX
mopoJ W MuHepanoB, Tabiuma MenzgeneeBa, ydeOHble (GUIbMBI, U(GPOBHIC
o0Opa3oBaTelbHbIE PECYPCHI.

Texnuueckue cpeacTBa  o0y4eHHsl:  KOMIIBIOTEp C  YCTpPOWCTBaMHU
BOCIIDOMU3BEACHUSI  3BYKa, IPHUHTEP, MYJIbTUMEAUA-TIPOCKTOP C  IKPAHOM,
MyJIbTUMEANIHAS JOCKA, YKa3Ka-MPE3eHTEP IS MPE3CHTAIIH.

OoOopynoBanue Jadoparopuu M padoyux MecT JAaOOPaTOPUM: MEH3YPKH,
MUNETKU-KaNeIbHULIBI, TEPMOMETPbI, MUKPOCKOI, JIYIIbl, IPEAMETHBIE U MOKPOBHBIC
CTEKJIa, TUIAHIIEThI JUIsl KaleJdbHBIX peakuuid, GuibTpoBajibHas Oymara, MpOMbBIBAJIKH,
CTEKJISTHHbIE TPOOUPKHU, pE3UHOBBIE MPOOKU, (POHAPUKH, HAOOP PEAKTUBOB, CTEKJISTHHBIE
NaJOYKH, IITATUBBI JJIsl TPOOMPOK; MEPHBIE IIMJIMH]IPbI, BODOHKU CTEKJISTHHBIE, BOPOHKHU
aenutenbHble Hapuyeckue (50-100 M), cTynku ¢ necTukom, papopoBbie YaIIKH,
NUHIETHl, QWIBTPHl OyMaXKHBIE, BaTa, Mapiis, 4YacOBBIE CTEKIA, JJICKTPOILUIMTKH,
nabopaTopHbI€ IITATUBbI, CIUPTOBBIC TOPEIIKH, CIUYKHU, IPUOOP JJI MOTy4YEHHUS ra30B
(w1 mpobupKa ¢ ra300TBOJHON TPYOKOM), AepKaTesnu i MPOOUPOK, CKISTHKU JUIS
XpaHEHUs PEaKTUBOB, pa3/laTOYHbIE JIOTKU; XuMHuueckue crakansl (50, 100 u 200 mn);
IITTaTeJH; MHHIIETHI; TUTeIbHBIE UL, CEKYHIOMEPHI (TaiiMepbl), MEpHBIE TPOOUPKU
(ra 10-20 mur) 1 MmepHBbIe KOJIOBI (25, 50, 100 1 200 mut), BoasiHas 6anst (MM TEpMOCTAT),

CTEKIITHHBIC TIAJOYKH; KOHWYECKHEe KOJObl i TtutpoBanus (50 m 100 mu);



WHJMKaTOPHBIE TIOJIOCKU JJiA onpeneneHus pH u crangaprHas WHAMKATOpHAs IIKaja;
YHUBEpCATbHBIN HHAUKATOP; muneTku Ha 1, 10, 50 mu (unmu qo3atopsl Ha 1, 5 u 10 mi),
OIOpEeTKH ISl TUTPOBaHMs, MeauuuHckue mmpunbl Ha 100—-150 mu, mabopatopHsbie
W/ANM aHAJTUTUYECKUE Bechbl, pH-MeTpbl, CyIIMIbHBIA MWKad, U Ap. J1abopaTOpHOE

o0opy0BaHHUE.

3.2. UudopmanuonHoe odecrieyeHue peaii3amuu mporpaMmmbl

1. Jlns peanuzanuu mporpaMMbl OMOIMOTEYHBIN (QOHI 00pa3oBaTEIHHOU
OpraHu3aluy JOJDKEH WMETh IeYaTHbIe W/MIM SJICKTPOHHBIE 00pa3oBaTeNbHBIC U
UHPOPMAIIMOHHBIE  PECypChl,  PEKOMEHJIOBaHHBIC Uil  HWCIOJB30BAaHUS B
00pa3oBaTeIHLHOM IPOIECCE, HE CTapIle S5 JIeT C MOMEHTA U3IaHHs .

2. PexomeHyembie TICYaTHBIE U3IaHUS o peanu3anuu
00111e00pa30BaTENbHON TUCHUIUIIMHBI PEACTABICHB B METOAMYECKUX PEKOMEHAALINAX

I10 OpraHnu3aluu O6Y‘I€HI/I$I.

4. KOHTPOJIb 1 OIEHKA PE3YJIbTATOB OCBOEHMUAA
OBIIIEOBPA3OBATEJIbHOM JUCIIUILINHBI

KoHTposb 1 onieHKa pe3yiabTaToB 00y4eHHUsl OCYIIECTBISIETCSl IPENogaBaTeieM B
pouecce MPOBeICHUs MPAKTUUYECKUX 3aHATUN U Ja0OPaTOPHBIX paboT, TECTUPOBAHMS,
a TakkXe BBINOJIHEHUA OOYYalOIMMUCA WHAMBUAYAIbHBIX 3aJaHUil, IPOEKTOB,
uccieoBanuii. Pe3ynpraTsl 00ydeHHs ONpeesisioT, 4TO 00ydaroImuecs T0KHbBI 3HATh,
IIOHUMATh U IEMOHCTPUPOBATH 110 3aBEPLICHUU U3YyUYECHUS TUCLUILIINHBI.

Jlnst popmupoBaHUs, KOHTPOJSI W OIEHKH pE3yJIbTaTOB OCBOCHHUS Y4eOHOM
JTUCITUTUIMHBI MCTIONB3YETCS CHCTEMa OICHOYHBIX MEPOIPHUSTHN, TPEACTaBIISIONIAS
cO00¥ KOMIIIEKC YIEOHBIX MEPOIIPUSITHH, COTJIACOBAHHBIX C pe3yJIbTaTaMU 00 yUCHUS U
chopmymupoBanHeix ¢ yuetoM @PI'OC COO (nopenMeTHbie pe3yJbTaThl IO
mucuurumae) u @I'OC CIIO.

THunbel 0EHOYHLIX

Ne | OK/MIIK | Moayas / Pa3nen / Tema PesyabTar 00yueHus N
MepONpUATHI




OcHoBHOE coepxkaHue

1 Pazgea 1. OcHoBBI ®opmyaupoBars 0a30Bble
CTPOCHMS BellecTBa NOHSATHS ¥ 3aKOHbI XMMHH
Tunpl 0EHOYHBIX
Ne | OK/IIK | Mopyas / Paznen / Tema PesyabTar 00yueHus N
MepOonpUATHI
1.1 |OK 01 Crpoenue aToMoB CocTaBisTh XMMHUYECKUE

XUMHUYCCKHX DJICMCHTOB U
nmpupoaa XUMHYECKON CBSI3H

(bopMyITBI cCOeTMHEHUH B
COOTBETCTBHH CO CTEMEHBIO
OKHCJICHUST XUMHUYECKUX
AIIEMEHTOB, UCXOJIS U3
BAJICHTHOCTHU U
AIIEKTPOOTPHUIIATETBH OCTH

1. Tect «CTpoeHue aToMOB
XUMHYECKUX DIIEMEHTOB H
IPHUPOJA XUMUUECKOU CBSI3M». 2.
3aauu Ha COCTABIICHHE
XMUMHUYECKUX (OpMyIT
JIByXaTOMHBIX COSAUHEHHH
(oxcuoB, cyab(pUIOB, THAPUIOB U
T.IL.).

3. 3ajaHus Ha UCMOIb30BaHUE
XUMHYECKOW CHMBOJIUKH U
Ha3BaHUU COEIUHEHUH 110
HOMEHKJIATYpe MEXITyHAPOJHOTO
COI03a TEOPETUUECKOHN 1
MIPUKJIATHON XUMUU U
TPUBHAIHHBIX HA3BAHUH IS
COCTaBIICHHUS XUMHYIECKUX (POPMYIT
JIByXaTOMHBIX COCAMHCHHH
(oxcunoB, cyabGUI0B, THIAPHUIOB U
T.I.) ¥ JPYTHX HEOPTaHUYECKIX
COCIMHEHUH OTNIENBHBIX KIacCOB




1.2

OK 01
OK 02

Ilepuoanueckuii 3aK0H U
tabmuma JI.1. MenneneeBa

XapakTepus3oBaTh
XUMHUYCCKHE JIEMEHTHI B
COOTBETCTBHH C UX
MOJIOKECHHUEM B
MEPUOINYECKON CHUCTEME
XUMHYECKUX 3JICMCHTOB

JA.N. Menneneesa

1. Tect «Metammueckue /
HEMETAJITNYeCKHE CBOMCTBA,
3JEKTPOOTPUIIATEIIHFHOCTD U
CPOJICTBO K DJIEKTPOHY
XUMUYECKUX JIEMEHTOB B
COOTBETCTBHE C UX JIEKTPOHHBIM
CTPOCHHEM U TIOJIOKEHHEM B
MEepUOINIECKON cucreme
XUMHUYECKHUX 31ieMeHToB J[. M.

MeunneneeBay.

2. [NpakTudeckue 3amaHus Ha
YCTaHOBJIEHUE CBA3U MEXIY
CTpOGHI/IeM aTOMOB XUMHUYECCKUX
3JIEMEHTOB U NEPUOAUYECKUM
M3MCHEHHEM CBOMCTB XUMHUYECKUX
3JICMEHTOB U UX COCIMHCHHUH B
COOTBETCTBHH C MOJIOKCHUEM
[lepuonnueckoii cucreme.

3. ITpakTHKo-
OpUEHTHPOBAaHHBIE TEOPETUIECKHE
3aJaHAs HA XapaKTePU3aIII0
XUMHYECKHX AJIEMEHTOB:
«Merannuueckue /
HEMETaJINUYeCKHEe CBOMCTBA,
3JIEKTPOOTPULIATENILHOCTH U
CPOJICTBO K DJIEKTPOHY
XHMHYECKUX 3JIEMCHTOB B
COOTBETCTBHE C UX DJIEKTPOHHBIM
CTPOEHHUEM U TOJOXKEHHEM B
MePUOINIECKON cucTeme
XUMHUYEeCKUX demeHToB J[. M.

OK/IIK

Mopnyas / Paznen /
Tema

Paznen 2. XumMmunueckue
peakuuu

Pesyabrar 00yyeHnus

XapakTepu30BaTh THIIbI
XHMHUYECKUX peaKkmuii

THIbI OEHOYHBIX
MeponpUATHI

MenneneeBay

KonTpoabHas padora
«CTpoeHue BellecTBA U
XHMHUYeCKHe peaKuum»y




2.1

OK 01
OK 04

Tuner
peakuuit

XHUMHNYCCKUX]

CocTaBisATh peakuy COSTUHEHMUS,
pasnoKeHus, OOMeHa, 3aMeIIeHU,
OKHUCJINTEJILHOBOCCTAHOBUTEILHBIE
peakuuu

1. 3amaun Ha
COCTaBIICHUEC YpaBHCHUIA
peaKkuuii: — COeZIMHEHNUS,
3aMeIICHUS, Pa3JI0KEHUS,
o0OMeHa; — OKMCIIUTEILHO-
BOCCTaHOBHUTENBHBIX PEAKIIUH C
HCITOJI30BAaHMEM METO/IA
3JIEKTPOHHOTO OaaHca.

2. 3aja4n Ha pacueT
Macchl BEIIECTBA UIH
00BEMa ra3os 10
I/ISBGCTHOMy KOHI/I‘IGCTBy
BEIIECTBA, Macce WIIH
00BEMY OTHOTO U3
YYACTBYIONIUX B PEAKIIUU
BELLECTB; pacy€Thl MaccChl
(00béMa, KonMUecTBa
BEIIIECTBA) MPOITYKTOB
PEaKIH, SCIH OJTHO W3
BEILIECTB NMEET IPUMECH;

2.2

DIIEKTPOIU TUUECKAs
IUCCOLHAINSA U MOHHEIN
o0MeH

Pa3znen 3. Crpoenue n
CBONCTBA
HEOPraHMuYeCKUux
BellleCTB

CocraBisTh ypaBHEHUS
XMUMHMYECKUX peaKluu HOHHOTO
oOMeHa C yuacTueM
HEOPTaHUYECKUX BEIECTB

HccnenoBars cTpoeHue u
CBOMCTBA

HEOPraHu4eCKUX BEIICCTB

1. 3amaHus Ha
COCTaBJIEHHE MOJIEKY/ISIPHBIX U
MOHHBIX PEaKIHii C y4acTHeM
KHCJIOT, OCHOBAaHHH M COJICH,
YCTaHOBIJICHHE M3MEHEHUS
KHMCJIOTHOCTH CPEJIBI

2. JlaboparopHas padboTa

"Tunbl XUMHUYECKUX peakiuii".

KonTpoabnas padora
«CBoiicTBa
HEOPraHMYeCcKUuXx
BelleCTB»

OK/MIK | Monayasb / Paznen / Tema

Pe3yabTart 00y4enust

THunbl OeHOYHBIX
MepONpUATHI




3.1

3.2

OK 01
IK..

OK 01

OK 02
IK..

Knaccudukanms,
HOMEHKJIATypa U CTPOCHHE
HEOPraHWYECKUX BEIICCTB

DU3UKO-XUMUYECKHUE
CBOMCTBA HEOPraHUYECKUX
BEILIECTB

Knaccudumnuposats
HEOPraHWYECKUE BEIIECTBA
B COOTBETCTBHUU C X
CTpOECHUEM

YcranaBinuBaTh
3aBUCUMOCTD
(UBUKOXUMHYECKIX
CBOMCTB HEOPraHUYECKUX
BEILIECTB OT CTPOCHHUS
aTOMOB U MOJIEKYJI, @ TAK¥Ke
TUIIA KPUCTAUINY€CKON
pemeTKu

1. Tect «<Homenknarypa u
Ha3BaHUE HEOPTaHHMYECKUX
BEILIECTB HCXOJIS U3 UX
XUMHUYIECKOH (hOPMYIBI MITH
COCTaBJICHHE XUMUYECKOI
(hopMyITBI UCXO/S N3 HA3BAHUSA
BELIECTBA 10 MEXYHAPOIHOM
WJIU TPUBUATBHOU
HOMEHKJIaType». 2. 3a1auu Ha
pacdeTr MaccoBO# J0JIn (Macchl)
XHUMHUYECKOTO 3JIeMEHTa
(coenuHeHns) B MOJIEKYJIe
(cmecn).

3. [MpakTuueckue 3agaHus 10
KJIacCU(UKAIMU, HOMEHKJIAType U
XMUMHUYECKUM (hopMysiam
HEOpraHMYECKHX BEIECTB
Pa3IUYHBIX KIIACCOB.

4, [pakTudeckue 3a1aHus Ha|
ONPENENIEHUE XUMUYECKOM
AKTHBHOCTH BEIIECTB B
3aBUCHMOCTH BH/Ia XUMHYIECKON
CBSI3U U TUIA KPUCTAJUTHUECKOM
PELIETKH.

1. Tect «OcobeHHOCTH
XUMHUYECKUX CBOWICTB
OKCHJIOB, KUCJIOT,
OCHOBaHUH, aM(OTEPHBIX
TUIPOKCUIOB U COJIEI».

2. 3aganus Ha
COCTaBJICHUE YPAaBHEHUU
XUMHUYECKUX PEAKIINI C
y4aCTHEM MPOCTHIX U
CJIOKHBIX HEOPraHUYECKUX
BELIECTB: OKCUJIOB METAJUIOB,
HEMETAJUIOB U aM(OTEPHBIX
AJIEMEHTOB; HEOPTaHMYECKHIX
KHCIIOT, OCHOBAaHUH B
aM(OTEpHBIX TUPOKCH/IOB,
HEOPraHUYECKUX COJIeH,
XapaKTepU3yIOIIUX UX
CBOMCTBA M CIIOCOOBI
MOJIy4YEHHUS.

3. ITpaxTuko-
OpUEHTUPOBAHHBIE
TEOPETUYECKHE 3a1aHUS HA
CBOMCTBA U MOJIy4CHHUE




Ne | OK/IIK
3.3 | OK 01
OK 02
OK 04
4
4.1 | OK 01
IIK..

Mopayas / Paznen / Tema

Wnentu puxamms
HEOPraHWYECKUX BEIICCTB

Pa3nen 4. Ctpoenue n
CBONCTBA OPraHUYeCcKuX
BellecTB

Knaccuduxanus, ctpoenue
W HOMCHKJIATYypa
OPraHn4€CKrX BCUICCTB

Pe3yabTart 00y4enust

Uccnenosatn
KAa4YCCTBCHHBIC peaKHI/II/I
HGOpI‘aHI/I‘{eCKI/IX BCIICCTB

HccaenoBars cTpoeHue u
CBOWCTBA OpraHUYecKuxX
BellecTB

Knaccudumnuposats
OpraHHYEecKHe BEIeCTBA B
COOTBETCTBHHU C UX
CTPOCHUEM

Tunol oeHOYHBIX
MeponpHUATHI

HCOPraHNu4CCKUX BCIICCTB.

1.
[TpakTHKOOPHEHTHPOBAHHBIE
3aJJaHUs 110 COCTaBJICHUIO
XUMUYECKUX PEAKIUH C
y4acTHEM HEOPraHHMYECKUX
BEIIECTB, UCIOJIb3YEMBIX
JUTSL X UCHTH(PUKALINH.
2.JIabopaTopHas pabora:
“Unentrudukamnus
HEOPraHWYECKUX BELIECTB .

Kontpoabnass  pabGora
«CTpoeHne u CBOiiCTBa
OPraHuYeCcKHX BEIIeCTBY

1. 3aganus Ha
COCTaBJICHHE Ha3BaHHI
OPraHUYECKUX COEMHEHUN
M0 TPUBUAJILHOW WJTH
MEXYHapOIHON
CHCTEMaTH4ECKOU
HOMEHKJIATYpE.

2. 3aganus Ha
COCTaBJICHHE ITOJHBIX U
COKPAUIEHHBIX CTPYKTYPHBIX
(bopMyIT OPraHNYECKUX
BEIIECTB OTACIBHEIX
KJIACCOB.

3. 3agayu HA
onpeesieHne NpocTermen
(bopMyITBI OpraHUYECKON
MOJIEKYJIbI, UCXO/IS U3
3JIEMEHTHOr0 cocTaBa (B %).




4.2

OK 01
OK 02
OK 04

I1K..

CBoiicTBa OpraHuYeCcKuX
COeIMHEHUN

YcranaBinuBaTh
3aBHCUMOCTh
(UBUKOXUMHYECKIX
CBOICTB OpraHUYECKUX
BEILECTB OT CTPOCHUS
MOJIEKYJT

1. 3amanus Ha cocTaBJICHUE
YpaBHEHUN XUMHYECKUX
peaKuuii ¢ yyacTueM
OpPraHUYEeCKUX BEIIECTB Ha
OCHOBaHHH UX COCTaBa M
CTPOCHHUSI.

4.3

OK/IIK

OK 01
OK 02
OK 04
I1K..

Monyas / Paznen / Tema

Unentudukamus
OpPraHMYECKUX BEIIECTB, HX
3HAYEHUE U TPUMEHEHNE B
OLITOBOH U
MIPOU3BOICTBEHHOM
JIESITEJIbHOCTH Y€eJIOBEKA.

PesyabTar 00yueHus

HccnenoBath
KaueCTBEHHbIE  peaKIuu
OpraHUYECKUX
COCMUHEHUH  OTHEIBbHBIX
KJIACCOB

THIBI OLEHOYHBIX
MeponpHUATHIH

2. 3agaHus HA COCTABIICHUE
YPaBHEHHI XUMHUECKUX
peaKLuil, HIUTFOCTPUP YOI X
XUMHUYECKHE CBOMCTBA C
Y4E€TOM MEXaHU3MOB
MPOTEKAHUS TAHHBIX PEAKIU
Y TEHETUYECKOU CBSI3U
OpraHUYECKUX BEILIECTB
pa3HBIX KJIACCOB. 3.
PacuerHblie 3a7aum 1o
YpaBHEHUSIM PEAKIUH C
y4acTUEM OPraHUYECKUX
BEILIECTB.

4. JJabopaTtopHas paboTta
“IIpeBpateHus
OpPraHUYECKUX BEIECTB MpU
HarpeBaHuu"

1 .IIpakTHKOOpPHUEHTUPOBAHHBIE
3a7[aHUs IO COCTABIICHHIO
XUMHUUYECKUX PEaKIHil ¢
y4acCTHEM OPraHUYECKHUX
BEILIECTB, B T.4.
MCIOJIb3yEMBIX JIJIST UX
UICHTH(PUKALUK B OBITY U
MPOMBIIIVIEHHOCTH.
2.JlabopaTopHas pabora:
“NnenTrduKaIms
OpPraHUYECKUX COEAMHEHUN
OTJIEJIbHBIX KJIACCOB”.




Pa3nea 5. Kuneruueckue u

XapakTepu3oBaTh

TePMOAUHAMHYECKHUE BJIMSIHME PA3JIMYHBIX
3aKOHOMEPHOCTH (axTopoB Ha paBHOBecHe
NPOTeKAaHUs XUMHYECKHX |H CKOPOCTh XUMHYECKUX
peakumuu peakuum
5 [OKO01 CKOpOCTh XUMHUYECKUX
. XapakTepu3oBaTh BIUSIHUE
OK 02 |peakiuii. XuMuueckoe [IpakTMKOOPUEHTUPOBAHHBIE
KOHIICHTpaIiH
IK.. paBHOBECHUE TEOPETUYECKHE 3a1aHUs HA
pearupyromumx BeuecTB U
aHann3 (aKTOPOB, BIUSFOIITUX
TEMIIEPATyphl HA CKOPOCTh
- Ha U3MEHEHHE CKOPOCTH
XUMHUYECKUX PeaKIuit .
XMUMHUYECKON
XapakTepu30BaTh BINSIHUE
Moayas / Pazgesn / N
Ne| OK/IIK TeM;, PesyabTar 00yueHus THIbI OLEHOYHBIX MEPONPUATHI
M3MEHEHUS! KOHLEH TPAIlui
BEILIECTB, PEAKIIMH CPENbI U PEAKIIHH.
TEMIICpATypbl HA CMCILICHNE [IpakTHKOOPHEHTUPOBAHHBIE
XUMHYCCKOI0 paBHOBCCHA 3a7laHus HAa IPUMEHEHUE MPUHITUTIA
Jle-IllaTenbe nis HAXOXKACHUS
HAIpPaBJICHUS CMELLEHUS
paBHOBECHUSI XUMUYECKON peakiuu
U aHanu3 (aKTOpOB, BIUSIOMINX Ha
CMeIlleHU e XUMUYECKOTO
paBHOBECHSI.
6
HccnenoBath PpacHCTHHHBI
Pazpnea 6.
3a/1aHHBIMH e
PacTtBOpBI
XapaKTepUCTHKAMH
6.1l OK 01 Pazmmuath T
OK 02 |TTousitie o PpacCTBOPBHI 1. 3aJauu Ha IPUTOTOBJIICHUE
IIK ... [|pacTBOpax pacTBOpOB.
2. [TpakTHKOOPHEHTUPOBAHHBIE

pacyeTHbIC 3aJJaHKs Ha
JUCIIEPCHBIE CUCTEMBI,
HCIOJIb3yeMbI€ B OBITOBON U
MIPOU3BOJICTBEHHOM JIEATEIILHOCTH
YyeJoBeKa.




6.2

OK 01 HUccnenosanue Hccnenosatn

OK 04 CBOWCTB PAacTBOPOB |(PU3UKOXHUMHUYECKUE JlaGopaTtopHas pabota
CBOICTBA UCTHUHHBIX “IIpuroroBnenue pacTBOpPOB”

IIK ... pacTBOpOB

IIpodeccnoHaIbHO-OPHMEHTHPOBAHHOE COAEP:KaHUe (ColepKaAaHUe MPUKJIATHOTO MOYJIA)

7 Paznen 7. OneHnBaTh NOCJEACTBHSA 3amura Keiica (c yueTom
Xumus B ObITYy M |OBITOBOM U MPOM3BOACTBEHHOI |Oyayuieii mpogecCHOHATBHOM
NMPOU3BOJICTBEHHOI |1eATEJIbHOCTH YeJI0BEKa € JAeATeJIbHOCTH)
JesITeJbHOCTH MO3UIUH PKO0JOTHIECKOM
YeJI0BeKa 0€e30macHOCTH
OK 01 |Xumus B ObITY H . .
. Keiic (¢ yuerom Oynymieit
OK 02 |OpOU3BOACTBEHHOU |(1ieHUBAThH IOCJIEACTBUA .
N . |mpodeccruoHanbHOM NeATEeTbHOCTH )
OK 04 |mestensHOCTH OBITOBOM ¥ MPOU3BOICTBEHHOMN 3
Bo3MoxxHEBIE TEMEBI KeHCoB: 1.
YeJl0OBEKA NeSITEJILHOCTH YeJIOBEKA C
OK 07 . . IloTennenue kauMaTa u
MO3UIINHA SKOJIOTHYECKOMH
K ... BBICBOO 0K €HUE T'a30BBIX
0e301acHOCTH
TUIPATOB CO THA OKEaHa.
Moayas / Paznen / .
Ne | OK/TIK T ¥ Pe3yabTar 00yueHus Tunbl OLIeHOYHBIX MePONIPUSTHIA
eMa
2. byaymue maTepuans A1
ABHAa-, MAIIMHO- 1
MprOOPOCTPOCHHUS.
3. HoBble MaTepuaibl AJist

COTTHEUHBIX OaTapei.
4. JlexapcTBa Ha OCHOBE
PacTUTEIbHBIX IPErapaToB.
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