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yrBepxaeHHoil Mucturyrom Passutus IlpodeccuonansHoro OO6pazoBanus ot 30
HOs10ps 2022 rona.
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1 O01mas xapakTepucTHKa pado4yeil MPOrpaMMsl
1.1 MecTo IUMCHHUIJIMHBI B CTPYKTYpPe OCHOBHOI NpodeccuoHaIbHOM
o0pa3oBaTeJIbHOM POIrPAMMBI

Oo6meodOpa3oBarenbHas gucuuiuinHa bJ[.04 Xumus wu3ydaerca Ha 0a30BOM

YpOBHE B 00pa30BaTeIbHOM IHMKJIE Y4eOHOTO IUIaHa OCHOBHOW MPOQeCcCHOHATBHON
oOpa3oBaTenbHON mporpamMmbl crienmanbHocTH 23.02.08 CTpouTenbCTBO KENE3HBIX
JI0pOT, TTyTh U IMyTEBOE XO3SIICTBO

1.2. Hean u muianupyemMble pe3yJbTaThl 0CBOEHMS TUCHUIINHBI
1.2.1. Ilequ ¥ 3a1a4i JUCHUILINHBI

@opMupoBaHUE y OOYyYAIOUIMXCS MPEACTABICHHUS O XMMHUYECKOM COCTABIISIIOIIEH
€CTECTBEHHO-HAYYHOU KapTUHBI MUPA KaK OCHOBBI NPUHATHS PELICHUIN B )KU3HEHHBIX
Y TIPOM3BOJICTBEHHBIX CUTYAIIUSIX, OTBETCTBEHHOI O TOBEACHUS B IPUPOJHOM cpeie.

3agauu AUCHUIIMHBI:

1)

2)

3)

4)
5)

6)

chopMUpOBaTh MOHMMAaHHE 3aKOHOMEPHOCTEW MPOTEKAHUS XUMHUYECKHUX
IIPOLIECCOB U SIBJICHUW B OKpYXKAIOLIEH Cpeze, LIEJIOCTHON HAyYHOU KapTHHBI
MHpa, B3aUMOCBS3H U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

pPa3BUTh YMEHHUS COCTaBISATH (POPMYJIbI HEOPTaHMYECKUX U OPTaHMYeCKHX
BEUIECTB, YPABHEHUN XUMHUYECKUX PEAKUUN, OOBSICHATH HX CMBICI,
UHTEPIIPETUPOBATH PE3YJIbTAThl XUMUYECKUX SKCIIEPUMEHTOB;

c(hopMHUPOBaATh HAaBBIKU IPOBEAECHUSA IIPOCTENIINX XUMHYECKUX
HKCIIEPUMEHTAIBHBIX HCCIEIOBAaHUN C COONIOJEHUEM MpaBui O0€30MacHOro
oOpallleHHsl C BeIlleCTBaMH U J1JaOOpaTOpPHBIM 000PYOBaHUEM;

pa3BUTh YMEHHS HCIIONb30BaTh HH(OPMALMI0O XUMHUYECKOIO XapakTepa U3
Pa3IUYHBIX UCTOYHUKOB;

chopMHpOBaTh YMEHUS MPOrHO3UPOBATH MOCIEACTBUS CBOEH AESITEIBHOCTU U
XUMHYECKUX TMPUPOAHBIX, OBITOBBIX U MPOU3BOICTBEHHBIX POLIECCOB;
chopMHUpOBaTh NMOHMMAHUE 3HAYUMOCTH JOCTHKEHUUW XUMUYECKOW HAyKH U
TEXHOJIOTUM JJISl Pa3BUTHS COITMAIBHON U TTPOU3BOICTBEHHOU cep



1.2.2. Il.ianupyemMblie pe3yabTaTbl 0OCBOCHHs 0011e00pa3oBaTe/JIbHOM JMCHUILIMHBI B cooTBeTcTBUM ¢ PI'OC CIIO u

Ha ocHoBe PI'OC COO

Kon u | [lmaHnpyemsle pe3ysIbTaThl OCBOCHHSI TUCHUTIIINHEI

HAaUMEHOBaHUE

bopMupyembIx OO0uue JMCIMIUTMHAPHBIE

KOMIIETEHIINH

OK 01. Bsibupats | B yacTu Tpy/10BOro BOCIMTAHUA: - BJIAJACTb CUCTEMOW XHMHUYECKMX 3HAHHW, KOTOpasd

CIOCOOBI pelleHus | - TOTOBHOCTh K TPYyHdy, OCO3HAHME | BKJIIOYAET: OCHOBOIMOJATaloMIMe MOHATHS (XMMHUYECKUN

3a1a4y [IEHHOCTH MacTepPCTBa, TPYA0TI00HE; AJIEMEHT, aTOM, 3JIEKTPOHHAs 000JI0YKa aToma, s-, p-,

npo¢ecCUOHATbHON - TOTOBHOCTh K AaKTUBHOW MAEATENLHOCTH | d-NIEKTPOHHBIE OpOWTaIM aTroMOB, HOH, MOJIEKYJa,

JEsTEIbHOCTU TEXHOJOTUYECKON u COLIMAJIBHOM | BAJIEGHTHOCTb, ANEKTPOOTPHUILIATENILHOCTD, CTEIECHb

IIPUMEHUTEIBHO K | HallpaBJIE€HHOCTH, CIOCOOHOCTD | OKUCJICHHS, XMMHUYECKasl CBSI3b, MOJIb, MOJIIpHAsl Macca,

pa3IuYHbIM UHULUUPOBATb, IUTAHUPOBATH U | MOJIIPHBIH o0beM, YTIEpPOIHBIN CKeJIeT,

KOHTEKCTaM CaMOCTOSITEJILHO ~ BBIIOJHATH  TaKyl | QyHKUMOHAJIbHAS TpyNNa, pagukall, U30MepHsi, H30MEPHI,
NESATENBHOCTB; TOMOJIOTHYECKUH  Psifi, TOMOJIOTH,  YIVIEBOJOPOJBI,
-  UHTEpeC K pa3auuHbIM  cdepam | KUCIOPO.I- u azoTcozepkKalme COEIMHEHHUS,
npo¢eCCUOHATIBbHON NEeSTEIbHOCTH, OMOJIOTMYECKU aKTHUBHBIE BellecTBa (YIJIEBOIbI, KHPHI,
OBnagenue YHHBEpPCAJbHBIMHU | OCIIKM), MOHOMEp, IOJIMMEp, CTPYKTYpHOE 3BEHO,
y4eOHBIMHU MO3HABATEJIbHBIMH | BBICOKOMOJIEKYJIIPHBIE COEIWHEHHUS, KpUCTaJUIMYeCcKas
NedCTBUSIMM: peleTka, TUMbl XMMHUYECKUX peakuuil (OKUCIUTEIbHO-
a) 0a3oBble JIOTHYECKHeE JeiiCTBHS: BOCCTaHOBUTEJIbHBIE, 3K30-1 IHAOTEPMHUUECKUE, PEAKLIUU
- CaMOCTOSITENbHO  (OPMYIHUPOBATH U | HOHHOTO oOMeHa), pacTBop, IIEKTPOJIUTHIL,
aKTyaJIM3UPOBATH npo0JsieMy, | HEANEKTPOJIUThI,  JJEKTPOJIUTUYECKAs  JUCCOLMALMs,

paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBJIUBATh CYIICCTBEHHBIN IPH3HAK
158105 OCHOBaHMUS TS CpaBHEHUS,
KJ1accu(puKaIuyu 1 0000IIECHHUS;

OKHCJIUTENh, BOCCTAHOBUTEIb, CKOPOCTH XHMHUYECKON
peaknuu, XMMHUYECKOEe PaBHOBECUE), TEOPUU M 3aKOHBI
(Teopust XUMHUYECKOTO CTPOCHUSI OPTaHUYECKUX BEIIECTB
AM. byrneposa, TEOpUs AIEKTPOJIUTHIECKOU




- ONpemeNsiTh  UEJIH  JCSITEIbHOCTH,
3aJlaBaThb IApaMETpbl U KPUTEPUH UX
JIOCTYKCHMS

- BBISIBJISATH 3aKOHOMEPHOCTH 51
MIPOTUBOPEUUS B paccMaTpuBaeMbIX
SIBIICHMSIX

- BHOCUTb KOPPEKTUBBI B JEIATEIBbHOCTb,
OLICHUBAaTh COOTBETCTBUE  PE3YJIbTATOB

I[EJIsIM, OILICHWBATh PHCKHU TOCIEICTBUN
JEATEeIbHOCTH,

- pa3BHUBaTh KPEATHMBHOE MEBIIUICHUE IIPHU
PEIICHHUH KU3HESHHBIX TIPOOJIEM

0) 0a3oBbIe HCCJIe10BaTeIbCKHE

NeHCTBUA:

- BJIA/ICTh HaBbIKaMHU yueOHo-
MCCIIE0BATEIbCKOU U IIPOEKTHOU
NEATENbHOCTH, HAaBBIKAMM  pa3pelIeHUs
npo0eM;

- BBUBIITH  NPUYMHHO-CJIEJACTBEHHBIE
CBA3M M  aKTyaJIH3upoBaTh  3ajady,
BBIIBUTaTh  TUIIOTE3y €€  PELIeHMUS,

HaxXOJIWTh apryMEHTBI JUIA J10Ka3aTelbCTBa
CBOUX YTBEPJKJICHMM, 3a7aBaTh I1apaMETPhI
Y KpUTEPUH PELICHNS;

- AHaJIU3UpPOBATh IIOJNYYECHHBIE B XOH€E
penieHns 3a1a4M pe3yIbTaThl, KPUTHYECKU
OLICHUBATh ux JIOCTOBEPHOCTb,
IIPOTHO3UPOBATh M3MEHEHHWE B HOBBIX

IUcconuanyu, nepuoandeckui 3akon .M. Menaeneena,

3aKOH COXpaHEHUS MAacchl), 3aKOHOMEPHOCTH,
CUMBOJIMUYECKUN  S3BIK  XUMHH,  (AKTOJIOTHUYECKUC
CBEJICHHSI O CBOWCTBaxX, COCTaBe, TMOJYYCHUU W
0e30ImacHOM HCIIOJIL30BaHUU BayKHEHIIINX

HEOPraHWUYECKUX M OPTraHUYECKUX BEIIECTB B OBITY U
NPAKTUYECKOM J1eITeTbHOCTH YEIOBEKA;

- YMEThb BBISABISITH  XapakTE€pHbIE TMPU3HAKU U
B3aMMOCBSI3b ~ M3YYEHHBIX  MOHATHH,  MOPUMEHATH
COOTBETCTBYIOIIIUE MOHATUS MPHU OMUCAHUU CTPOCHUS U
CBOMCTB HEOPTraHUYECKUX U OPTaHUYECKHUX BEIIECTB U UX
MPEBPAILICHUI; BBISIBISITH B3aUMOCBSI3b  XUMHUYECKHX
3HAHUW C TOHATUSMH U TPEACTABICHUSIMU APYrUX
€CTECTBEHHOHAYYHBIX MTPEAMETOB;

- YMETh HCIOJb30BaTh HAMMEHOBAHMUS XUMHUYECKHUX
COCAMHEHUN MEXIYHApPOJHOTO COK3a TEOPETUYECKON U
NPUKIAAHOW XUMHUM W TPUBHAJbHBIE  Ha3BaHUs
BOKHEUIINX BEUIECTB (PTUJIEH, alleTWICH, TJIMIIEPUH,
denon, QopMaabAerua, YKCyCHash KHCJIOTA, TJIMIIMH,
yrapHblil Tra3, YIJIEKUCHbIA Tra3, aMMHaK, ralieHas
W3BECTh, HETallleHasi U3BECTh, MUThEBAsA COJA U JPYrUX),
COCTaBIIATh (POPMYJIbI HEOPTAHUUYECKUX U OPTaHUYECKHUX
BEILIECTB, YPABHEHUSI XUMUUYECKUX PEAKIUM, OOBICHATH
UX CMBIC]; TOATBEPXKAATh XapaKTEPHbIE XUMHUYECKHE

CBOIICTBa BEIIECTB COOTBETCTBYIOIIUMHU
AKCIIEPUMEHTAMHU W 3alUCSIMUA YPABHEHHN XUMHUYECKUX
peaKIK;

- YMCTb YCTaHaBJIMBATb IIPHUHAIJICKHOCTb HN3YYCHHBIX




YCIIOBUSIX;
- yMEeThb  MEPEHOCHUTh  3HAHHUA B
NIO3HABATEILHYIO 51 PAaKTHYECKYIO
00JIaCTH KU3HENEATEILHOCTH,

- YMETh MHTETPHPOBATh 3HAHUS U3 Pa3HBIX
MPEIMETHBIX 00JIacTe;

- BBIIBHraTh HOBBIC WJEH, MpeiaraTh
OpPHUTHHAJIbHBIC TTOIXO/bI U PEIICHHUS;

- CIIOCOOHOCTH HX HCIIOJIL30BAaHUSI B
N03HABATEIbLHOM U COLIMAIBLHOM MPAKTHKE

HEOPraHWYECKHMX W  OPraHUYEeCKUX  BEHIECTB K
ONpENENECHHBIM KJaccaM W TIpylnnaMm COEIUHEHUH,
XapaKTEPU30BaTh MX COCTaB W BAXKHEUIIME CBOMCTBA;
ONpENENATh BUIbl XUMUYECKUX CBs3€d (KOBaJEHTHAas,

MOHHAs, METAIINYECKAS, BOJOPOJIHASA), THIIbI
KPUCTANINYECKUX peleToK BEILIECTB;
KJIacCU(PUIMPOBATh XUMUYECKUE PEAKLIUU;

- cpopMUpOBaTh MPEACTABICHUSI: O XHUMHUYECKOU

COCTaBJISIIOLIEN €CTECTBEHHOHAyYHOM KapTUHBI MUDA,
poJii XMMUHA B TO3HAaHUMU SBJICHUM MPUPOABI, B
(GhOpMHUPOBAHWY MBIIIICHUS U KYJIBTYpPhl JIMYHOCTH, €€
(GYHKIHUOHANBHOM T'PAMOTHOCTH, HEOOXOAUMOM ISt
pElICHUs MPAKTUYECKUX 3aJa4 U DKOJOTMYECKHU
O00OCHOBaHHOTO OTHOIIIEHUSI K CBOEMY 3JIODOBBIO U
MIPUPOJTHOM CPEJIE;

- YMETbh MPOBOJAUTH PACUETHI MO XUMUYECKUM (opMyiaMm
Y YPAaBHEHUSAM XHMHYECKHUX PEAKLHI C UCTOJIb30BAaHUEM
(U3UYECKUX BEIWYMH, XAPAKTEPU3YIOIINX BEIIECTBA C
KOJINYECTBEHHOU CTOPOHBI: MAacCCBl, o0Bema
(HOpMasibHBIE YCJIOBHSI) Ta30B, KOJWYECTBA BEILIECTBA;
WCIOJIb30BaTh CHUCTEMHBIE XWUMHYECKUE 3HAHUS IS

MPUHATUA  PELICHUWHM B KOHKPETHBIX  KM3HEHHBIX
CUTyallMsiX, CBSI3aHHBIX C  BEIIECTBAMU M  HX
MIPUMEHECHUEM

OK 02. Ucnoas30BaTh

COBpEMEHHBIC
cpencTaa MIOKCKa,
aHaJIM3a U

B o0iacTm  HEHHOCTH  HAYYHOIO
MO3HAHMSL:

- c(hopMHUpPOBAHHOCTH  MHUPOBO33PEHUSI,
COOTBETCTBYIOILIETO COBPEMEHHOMY

- yMETh IUIAHMPOBAaTh U BBINOJHATH XUMUYECKUU
HKCIEPUMEHT (IpEBpAIlleHUss OPraHWYeCKUX BEIIECTB
MpPU HArpeBaHUM, MOJyYEHUE STUJIEHA U H3YYEHHE €ro
CBOMCTB, KauyeCTBEHHbIE pEAKIMM Ha  aJIbJETUJBI,




WHTEPIpETalnN
nHpopMaruu u
UH(pOpMaIMOHHbIE
TEXHOJIOTHH VIS
BBITIOJTHEHHUST  3ajad
npodeccruonambHON
JEeSTENbHOCTH

YPOBHIO Pa3BUTHS HAYKH U OOIECTBEHHOU
NPaKkTHUKHA, OCHOBAaHHOI'O Ha  Juajiore
KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO
CBOETr'0 MECTA B MOJIUKYIBTYPHOM MUPE;

- COBEpUICHCTBOBAHUE  A3BIKOBOW W
YUTATEIbCKOM KYJIBTYphl KakK CpeIcTBa
B3aUMOJECHUCTBUS ~ MEXKIYy JIIOJbMH U
MO3HAHUS MUPA;

- OCO3HaHUe LIEHHOCTH HAay4YHOU
NEATENbHOCTH, TOTOBHOCTh OCYILIECTBIISATH
POEKTHYIO u UCCIIE0BATEIIbCKYIO
NEeATENbHOCTh HHANBUAYAIBHO U B TPYIIIE;
OBaanenne YHHUBEPCATbHBIMU
y4eOHbIMHI MO3HABATEIbHBIMU
AefCTBUSIMM:

B) padora ¢ undopmanueii:

- BIIaJIETh  HABBIKAMH  [OJYYEHHS
uHDOpMalMM U3 HMCTOYHUKOB Pa3HBIX
TUIOB, CAMOCTOSITEIbHO  OCYILECTBISATh
NOMCK, AaHajdu3, CHUCTEMAaTU3alUIl |
WHTEPIPETANI0 HHPOPMAIUN PAZTUIHBIX
BUJIOB ¥ (JOPM TIPE/ICTABIICHHUS;
- co3JlaBaTh TEKCThl B
dopmarax ¢  ydeToMm
uHbopMallM U LEJIEBOU
BbIOMpas ONTHUMAJIbHYIO
NPEACTABIICHUS U BU3YyaJIU3allUH;

- OIICHUBATh JIOCTOBEPHOCTb,

pa3InYHBIX
HAa3HAYCHU I
ayIuTOpHH,

opmy

Kpaxmajl, YKCYCHYIO KUCIIOTY; JeHaTypalus OelKoB Mpu
HarpeBaHUM, LBETHBIE pEAKIUH OEIKOB; MPOBOAUTH
peaklud MOHHOTO OOMEHA, ONpPENeNsATh CPeAy BOIHBIX

pacTBOpOB, KadyeCTBEHHBbIE pEaKIMU Ha Cyibdar-,
KapOoOHAT- W XJIOPUJ-aHUOHBI, HAa KAaTHOH aMMOHWSI;
pemarh  AKCHEpPUMEHTaJbHbIE 3aJayd MO0  TeMam

"Meramnel" u  "Hemeramibl") B COOTBETCTBHHM C
MpaBWJIAMU TEXHUKH O€30MAaCHOCTH MpU OOpalleHHH C
BEIIECTBAMH U JTAOOPATOPHBIM  0OOPYJIOBAaHUEM;
MPEACTABIATh PE3YJIbTAaThl XUMUYECKOTO SKCIEPUMEHTa
B (hopMe 3aMrcCH YpaBHEHUU COOTBETCTBYIOIIUX PEAKIIUN
1 (OpMYJIMPOBATH BHIBOJBI HA OCHOBE ATUX PE3YJIbTATOB;
- YMETh aHAJU3HpPOBaTh XHWMHUYECKYIO HH(OpMaLuio,
MOJIy4aEMYIO U3 Pa3HbIX UCTOYHUKOB (CPEICTB MACCOBOM
uH(popmaluu, cetb IHTepHET u Apyrue);

- BJAaJ€Th OCHOBHBIMH METOJAaMH HAY4YHOrO MO3HAHUS
BEHIECTB M XUMHUYECKHUX SBJICHUA (HAOIIOIEHHE,
U3MEpPEHUE, FIKCIIEPUMEHT, MOJIETTUPOBAHUE);

- YMETh MPOBOJIUTH PACUETHI 10 XUMUYECKUM (hopMyiaM
U YpaBHEHUSM XUMUYECKUX PEAKIUN C HUCIOIb30BAHUEM
bu3nyecKuX BEIMYWH, XapaKTEPU3YIOIIHUX BEUIECTBA C
KOJIMYECTBEHHOM CTOPOHBIL: Macchbl, o0bema
(HOpManbHBIE YCIIOBHSI) Ta30B, KOJWYECTBA BELIECTBA;
UCIIOJI30BaTh CHUCTEMHBIE XUMHUYECKHE 3HAHUS s

IIPUHATHUA pCIHeHI/Iﬁ B KOHKPCTHBIX KNU3HCHHBIX
cuTyanuiax, CBA3aHHBIX C BCIICCTBAMMU )41 Hux
IMPUMCHCHHUCM




JIETUTUMHOCTh uHdopmaIuy, ee
COOTBETCTBHE TIPAaBOBHIM M MOpPAJIBHO-
ATUYECKUM HOpMaM;

- UCIIOJIb30BaTh cpencTBa
WH(GOPMAITMOHHBIX U KOMMYHHUKAITHOHHBIX
TEXHOJIOTUA B PEIICHHH KOTHUTHBHBIX,
KOMMYHHUKATHBHBIX W OPTraHU3allMOHHBIX
3a7a4 ¢ coOyrojieHMeM — TpeboBaHUU
OPrOHOMHKH, TEXHUKH  O€30MacCHOCTH,
TUTHUEHBI, PeCcypcocOepeKeHus, MPABOBBIX
" TUYECKUX HOPM, HOPM
nH(OPMAIIMOHHON 0€30MMacHOCTH;

- BJIAJICTh HAaBBIKAMHU PACTIO3HABAHUSA W
3amuThl WHMOpMAIu, WHHOPMAITMOHHON
0€30MaCHOCTH JIUYHOCTH,

OK 04. BddexTuBHO

B3aUMOJEUCTBOBATbL U

paboTaTh B
KOJIJIEKTHBE u
KOMaHjie

- TOTOBHOCTbD K CaMOpa3BUTHIO,
CaMOCTOSITEILHOCTH ¥ CAMOOIIPEICIICHUIO;

-OBJIAJICHUE HaBBIKAMH y4eOHO-
HCCIIEN0BaTEILCKOM, MPOECKTHOM u
COIIMAJIbHOM JIEATEIbHOCTH;

OBiaanenne YHHBEpPCAJIbHBIMU
KOMMYHHUKATUBHBIMU J€fiCTBUSIMMU:

0) coBMecTHAasi 1eSITeJIbHOCTD.

- IIOHUMAaTh " UCII0JIB30BaTh
IpEerMYLIECTBA KOMaHTHOM U
UHIMBUIYaJIbHOM paboThI;

- IIPUHUMATH Lenu COBMECTHOU
JEeSTENbHOCTH, OpraHU30BbIBATH "

- yMeTh IUIAHUPOBATb U BBIIOJHATH XUMHYECKUHN
AKCIIEPUMEHT (MpEBpallleHUs] OPraHUYECKUX BEIECTB
IIPU HArPEBAHUU, IOJYy4YEHUE ITWICHA U U3YYCHHUE €ro
CBOWCTB, KAaue€CTBEHHBIC pPEaKUMU Ha  aJIbJACTU/bI,
Kpaxmajl, YKCYCHYIO KUCIIOTY; JeHaTypamus OelKoB Mpu
HarpeBaHUM, LBETHBIE pEAaKUUU OENIKOB; MPOBOJIUTH
peaklud MOHHOTO OOMEHa, ONpPENeNsATh CPeAy BOIHBIX

pacTBOpOB, KadyeCTBEHHBIE pEaKIMU Ha Cyibdar-,
KapOOHAaT- W XJIOPUJI-AHUOHBI, HA KAaTHOH aMMOHUS,
pemarh  AKCHEpUMEHTaJbHbIE 3aJayd MO0  TeMam

"Meramnel" u  "Hemeramibl") B COOTBETCTBHHM C
MpaBWJiaMM TEXHUKU O€30MacCHOCTH TpPHU OOpallleHUH C
BEIIECTBAMH U JTAOOPATOPHBIM  00OPYJIOBAaHUEM;




KOOpAMHUPOBATh  JEUCTBUA 1O €€
JOCTUKEHUIO: COCTABJISATh IUIAH JIEMCTBUM,
pacmpenenaTb PO C YYETOM MHEHUU
YYaCTHUKOB  OOCYXJaTb  pe3yJbTaThl
COBMECTHOM paboThI;

- KOOPJAMHUPOBATh U BBIOJIHATH padoTy B
YCIOBUSIX PEAJIbHOIO, BUPTYAJIBHOTO U
KOMOMHUPOBAHHOT'O B3aUMOECHCTBUS;

- OCYILECTBIIATh IIO3UTUBHOE
CTpPaTErM4ecKoe MOBEACHUE B Pa3JIMYHBIX

CUTyallusiX, TMPOSBISATH TBOPYECTBO U
BOOOpakeHHE, ObITh MHUITUATUBHBIM
OBaanenne YHHUBepPCAJIbHBIMH

PeryJATHBHBIMU JAeliCTBUSIMH:

) IpUHSATHE ceOsl U IPYTUX JTIO/Iei:

-  TpPUHAMATh MOTHUBBI W  apTyMEHTBI
JIPYTUX JIIOJICH MPU aHAJM3E pPe3yJIbTaTOB
JEATETLHOCTH,

- MPU3HABaTh CBOE IIPABO M MPABO JIPYrUX
JIFOJIEH Ha OIIHNOKMU;

- pa3BUBaTh CIIOCOOHOCTH MMOHMMATh MHP C
MO3UIIMHU JPYrOro YeIOBEKa;

MPEACTABIATh PE3YNbTAThl XUMHUUYECKOTO 3KCIIEPUMEHTA
B (popMe 3aIUCH YPaBHEHUN COOTBETCTBYIOLIUX PEaKIIUN
1 (hOpMyIHPOBATH BBIBOABI HA OCHOBE 3TUX PE3YJIbTATOB

OK
ConelicTBOBaThH
COXPaHECHUIO
OKpYXalollenh Cpepl,
pecypcocOepexeHuIo,
MPUMEHSTh 3HAHUS 00

07.

B obJs1acTu IKOJIOTHYECKOT O
BOCIIUTAHUSA:

- c(pOpMHUPOBAHHOCTh  IKOJOTUUECKOI
KYJBbTYpHI, MIOHUMAaHHE BIIMSTHUS
COLMAJIBHO-?)KOHOMHUYECKUX MPOILIECCOB HA
COCTOSIHUE TIPUPOJHOM MW  COLMAIBbHOMN

- chopMUpOBaTh TPEACTABICHUA: O XHUMHYSCKOM
COCTaBJISIIONICH €CTECTBEHHOHAYYHOW KapTHHBI MHDA,
poJii XMMUU B TO3HAaHUMU SIBJICHUM MPUPOABI, B
(hOpMUPOBAaHWU MBIIUIEHUS W KYJBTYpPhl JIMYHOCTH, €€
(YHKIIMOHAILHOM TPaMOTHOCTH, HEOOXOAUMON  JJis
pelIeHUs  MPaKTUYECKHWX 3aJady W IKOJOTHYECKH
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M3MEHEHUH KJIMMaTa,
MIPUHITUIIBI
OEepEKITUBOTO
MIPOU3BO/ICTBA,

s dexTuBHO
JEUCTBOBATh B
Ype3BbIUANHBIX
CUTYyaIUsIX

Cpebl, OCO3HaHHUE TI00aJILHOI0 XapaKTepa
AKOJIOTHUECKHUX TTPOOJIeM;

- IUIAHUPOBAHUME H  OCYILIECTBIICHUE
JNICUCTBUA B OKPYXKAIOIIEH Cpele Ha
OCHOBE 3HAaHUs Leled  yCTOMYHUBOIO
pPa3BUTHS YETOBEUECTBA;

AKTUBHOE HETPUATUE JICHCTBUH,
MIPUHOCSIIUX BPEIl OKPYKAIOUIEH CPEE;

- YMEHHUE MPOTHO3UPOBATH
HeOIaronpusTHbIC HKOJIOTUYECKHUE
MOCJICICTBUSA MpeAITPUHUMAEMBIX
NEVUCTBUH, IPEAOTBPAIATh UX;

- pacUIMpEeHHE OIbITa JCATEIbHOCTH
AKOJIOTHYECKON HAITPABJICHHOCTH;

- OBJIaJICHUE HaBbIKaMU y4eOHO-
UCCIIEN0BATENBCKOM, IIPOEKTHOU 151
COLMAJIBHOM JEATEIbHOCTH;

00OCHOBaHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO U
MIPUPOJIHOM CpeEAE;

- yMeTb  coOiroAaTh  MpaBWIa  3KOJOTUYECKU
1[e71ecCO00pa3HOro TOBEACHUS B OBITY H  TPYAOBOMH
NEATEIBHOCTA B LENAX COXPAHEHUS CBOErO 3/I0POBbS U
OKpYKaroIIeH MPUPOAHON CPEJIbl; YUUTHIBATh ONACHOCTh
BO3JICHCTBUS HA JKHUBBIE OPraHU3Mbl OIPEIEIECHHBIX
BEILIECTB, NOHWMAsl CMBICI TIOKa3aTelsl TMpPeaeIbHOU
JOITYCTUMOM KOHIEHTPALNU

11




I1K.2.2 ITpon3BoauTh
PEMOHT U
CTPOUTEIILCTBO
KEJIE3HOJOPOKHOTO
yTH c
HCIIOJIb30BAHUEM
CPEICTB MEXaHU3aIUU

- chOpMHUPOBAaHHOCTH  3J0POBOIO |
6e301macHoro oOpaza KU3HH,
OTBETCTBEHHOT'O OTHOIIECHHUS K CBOEMY
3710pPOBbBIO;

- AaKTUBHOE  HENPHUATHE  JEUCTBU,
HAHOCSIIUX BPEJl OKPYXKAIOIIEH CPEE;

- YMEHHE MIPOTHO3UPOBATH
HeOJJaronpUsTHbIC AKOJIOTMYECKUE
MTOCJICICTBUSA MpeINPUHUMAEMBIX

JNEVCTBUH, IPEAOTBPAIIATh UX;

- BHOCHUTb KOPPEKTHUBBI B JI€SATCIBHOCTb,
OIICHUBATh COOTBETCTBHE  PE3YyJIbTATOB
LEesAM, OLEHUBATh PHUCKHA TOCIEICTBUN
JICATEIbHOCTH.

c(OPMUPOBAHHOCTh YMEHUS NPUMEHATH TMOTYYCHHbBIC
3HaHMS JJIS1 OOBSCHEHHS OMOJIOTMYECKHX IPOIIECCOB U
ABJICHUM, JUISl TPUHATHS TPAKTHYECKUX PEIICHUH B
MOBCEIHEBHON  JKM3HM €  LEeJIbl0  oOecredeHus
0€e30MacHOCTH  CBOEro  370pOBbSI U 3J0POBbA
OKpYXaIolUX JIOJEH, COOJIIOIEHHs 3J10poBOro obpasza
KU3HU, HOPM TPaMOTHOIO TOBEACHUSA B OKPYKaIOIIEH
OPUPOAHOW  cpele;  MOHMMaHHE  HEOOXOIMMOCTHU
MCIIOJIb30BAHUS JIOCTUKEHUN COBPEMEHHON OMOJIOTHH U
OMOTEXHOJIOT Ui IS pPalMOHATIBHOTO
IPUPOAOIIOIB30BAHUS
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2. CTpyKTypa U coaeprkaHue 001eo0pa3oBaTeIbHOM IUCHHUILIUHBI « XUMMD)

2.1 00beM JUCUMILIMHBI U BUABI Y4€OHOM PadoThI

Bua yueOHoii padoTsl

0O0BeM B yacax

O0bem 00pa3oBaTeIbHON NMPOrpaMMBbI M CHHUIITHHBI 78
B T.U.

TEOPETUYECKOE 00yUCHHE 34
NPaKTHYECKUE 3aHATHUSA (B T.4. KOHTPOJIbHBIE PaOOTHI) 38
nabopaTOpHBIEC 3aHATHS 4
CamocrosrenbHas pabora

IIpomexyTouHas arrecTanus 5

(muddepeHUNPOBAHHBIN 324€T)
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2.2 TeMaTHYeCKHUI IJIAH U CoJiepP:KaHue JUCHUIIIMHBI

Coaep:xkanue yue0HOro MaTepuaja (0OCHOBHOe U MpodecCHOHAIbHO-

HaumenoBanue . O0bem [ @opmupyembie
OPHUEHTHPOBAHHOE), JIA00OPATOPHbIE U NMPAKTUYECKHE 3AHATHS, TPUKJIATHOM
pa3aesioB U TeM 4YacoB | KOMIIETEeHUIHH
MOIYJIb
1 2 3 4
OcHOBHOE coaepskaHue
Paznen 1. OcHOBBI CTPOEHHUS BellleCTBA 6
Tema 1.1. OcHoBHoOE cojiep:KaHHe OK 01.
Crpoenue Teopernueckoe o0yueHnue
aTOMOB CoBpemeHHass Mofenb cTpoeHus: aromMa. CHMBOJIMYECKUN SA3BIK XUMHUHU. XHUMHUYECKHM
XHMHYICCKHX AJIEMEHT. DJIEKTpOHHAasl KoH(purypamus aroma. Knaccupukamnuss XuMHIECKUX 3JIEMEHTOB 2
SJIEMEHTOB H (s-, p-, d-airemenTsl). BasieHTHBIC 21€KTPOHBI. BajeHTHOCTD.
1pupozaa ONEKTPOHHAsT TPUPOJIa XHUMHYECKOM CBSI3U.  DJIEKTPOOTPULIATENBHOCTh.  Bubl
XUMHYECKOH XUMUYECKOW CBs3W (KOBAJICHTHAs, HOHHAsI, METAJUIMUECKas, BOJIOPOIHAS]) U CIIOCOOBI ee
CBA3H oOpa3zoBaHus
IIpakTuyeckue 3aHATHSA
IIpakTnueckoe 3ansitue Nel.Pemienue 3agaHulli Ha WCIOJIB30BAHUE XHUMHUYECKOU
CUMBOJIMKM WM Ha3BaHUW COCAMHEHUN 110 HOMEHKJIAType MEXIyHapOJHOIO COI03a
TEOPETUYECKOW U TMPHUKIAJTHOW XHMHHU W TPUBUAIBHBIX HA3BaHUM MJIsI COCTABJICHUS
XUMHUYECKUX (POPMYJ JIBYXaTOMHBIX COEIMHEHUU (OKCUIOB, CYIb(HIOB, THAPUIOB H 2
T.I1.) ¥ IPYTUX HEOPTraHUYECKUX COCTMHEHUHN OTJIeJIbHBIX KJIACCOB.
[IpakTyeckue 3a1aHusl HA YCTAHOBIIEHHUE CBSI3U MEXIY CTPOEHUEM aTOMOB XUMHUYECKUX
AJIEMEHTOB M TEPUOAMYECKUM H3MEHEHHEM CBOMCTB XHUMHYECKHUX DJIEMEHTOB U HX
COEMHEHUN B COOTBETCTBUH C MOJIOKEHUEM |leproauueckoi CUCTEMBI.
Tema 1.2. OcHoBHoOE cojiep:KaHue OK 01.
Ilepnonnyeckuii | [IpakTHYecKHe 3aHATHSA
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3aKOH U TaliuIa

..

Menneneena

IIpakTueckoe 3anaTue Ne 2.Ileprognueckas cucreMa XUMUYECKHUX 3eMeHToB [[. 1.
MenneneeBa. @usnueckuid cmbici [leproanueckoro 3akona J[.1. Menaeneena.
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMHYECKHX IJIEMEHTOB, 00pa3yeMbIX UMHU
MPOCTHIX U CI0XKHBIX BEIIECTB B COOTBETCTBUHU C MOJIOKEHUEM XUMUYECKOTO AJIEMEHTA B
[Tepronnueckoii cucteme. MUpoOBO33peHUECKOE U HAYUHOE 3HaueHue [leproanueckoro
3akoHa J[.1. MenneneeBa. [Iporuossl .M. MenneneeBa. OTKpbITHE HOBBIX XUMUYECKUX
3JIEMEHTOB.

Pelienre npakTMKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3a/IaHUN HA XapaKTEepU3aLIUIO
XAMHYECKHX 3JIEMEHTOB «MeTaimueckue / HeMeTaJJIndeCKHEe CBOMCTBA,
3JICKTPOOTPULIATEIIBHOCTh XUMUYECKUX JIEMEHTOB B COOTBETCTBUU C UX BJIEKTPOHHBIM
CTPOEHUEM U TOJI0KEHUEM B MEPUOAUYECKON CUCTEME XUMUYECKUX deMeHToB . 1.
MenneneeBay»

OK 02.

CamocrosiTesibHast paboTa

Pa3zgea 2. Xumunu

eCKHe peaKkmnu

Tema 2.1. Tunst

OcHOBHOE coaepkaHue

XUMHNYCCKHUX

Teopernueckoe o0yueHune

peakuuii

Knaccuduxaiys u TUIIBI XUMUYECKUX PEAKIIUN C yYaCTHEM HEOPTaHUYECKUX BEIIECTB.
CocraBneHue ypaBHEHHI peakifii COeIMHEHUs, Pa3IoKEHNUs, 3aMellleHHs], 0OMeHa, B T.4.
peaKUunil TOPEHUS, OKUCIEHUSI-BOCCTAHOBJICHHS.

VYpaBHEHUS OKUCIICHHSI-BOCCTaHOBIICHUS. CTeneHb okucaeHus. OKUCIUTENb U
BOCCTaHOBUTEINb. COCTaBICHUE U YPABHUBAHUE OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX
pEeaKIii METOAOM SJIEKTPOHHOTO OanaHca. OKUCTUTENBHO-BOCCTAHOBUTEIBHBIC PEAKITHH
B IPUPOJE, MPOU3BOJACTBEHHBIX MPOLIECCAX U KU3HEAEITEIbHOCTU OPTaHU3MOB

IIpakTuveckue 3aHATHS

IpakTnueckoe 3anaTe Ne 3. KonuuecTBeHHbIE OTHOLIEHHUS B XUMHUU. (OCHOBHBIE
KOJIMYECTBEHHBIE 3aKOHBI B XMMHUU M PACUETHI M0 YPAaBHEHUSIM XUMHUYECKHX PEaAKIUU.

MoJib Kak €JMHUIA KOJIMYECTBa BeliecTBa. MossipHas Mmacca. 3aKOHbI COXPaHEHUSI MACChI

OK 01.
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Y 3Hepruu. 3akoH ABoraapo. MossipHblil 00beM razoB. OTHOCUTENbHAS TIOTHOCTH T'a30B.
Pacyersl 1Mo ypaBHEHHSM XHMHUYECKHX PEAKIHUil C HCIOJB30BAaHHEM MAacchl, 0O0beMa
(HOpMaJIbHBIE YCIIOBUS1) ra30B, KOJIMYECTBA BEILIECTBA

Tema 2.2. OcHOBHOE coaeprkaHue OK Ol.
Onexrponutrdec | Teoperuueckoe 00yueHue OK 04.
Kast IUCCOLraIus
1 HOHHBIH o6Men | T€OPHS DIEKTPOIUTHYECKON nuccoranyy. FOHbI. DIEKTPOINUTEL, HEAJIEKTPOIUTHIL. 2

Peakiiun nonHoro oomena. CocTaBieHHE peaklMii HOHHOTO 0OMEHA MyTEM COCTABJIEHUS

UX TIOJIHBIX W COKpAUIEHHBIX MOHHBIX YypaBHEHHMI. KHCIOTHO-OCHOBHBIE pPEAKLUU.

3aaHus Ha COCTaBJIECHUE NOHHBIX pEaKIUi

JlaGopaTopHble 3aHATHSA 2

JlaGopaTopHasi padora Nel “Tunsl XUMHUUECKUX PEAKIIHIM .

HccnenoBanue TUIOB (110 COCTaBY U KOJIMYECTBY UCXOJHBIX M 00pa3yIOINXCsl BELIECTB)

Y IPU3HAKOB XMMUYECKHUX peakuuid. [IpoBenenne peakunii HOHHOro oOMeHa,

OIpPEEIIEHHE CPEbl BOJHBIX PACTBOPOB. 3aJIaHUS HA COCTABJICHHE HOHHBIX PEaKIIMii

CamocrosiTesibHasi paboTa
Pazpea 3. CTtpoeHne H CBOIICTBA HEOPTraHUYECKUX BelleCTB 18
Tema 3.1. OcHOBHOE coaepKkaHue OK 01.
Knaccudukanms, | Teopernueckoe o0yueHme
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HOMEHKJIaTypa H
CTpOCHHE
HEOPTaHUYECKUX
BEIIIECTB

[Ipenmer Heopranuueckoi xumuu. Knaccudukaiys HeopraHudeckux BemecTs. [IpocTeie
U CJI0KHBIE BemiecTBa. OCHOBHBIE KJIACCHI CIIOHBIX BEIIECTB (OKCHJIbI, TUAPOKCHIBI,
KHUCJIOTHI, COoJin). B3auMOCBSI3b HEOpraHUYECKUX BEUIECTB. ATperaTHbIE COCTOSIHUS
BEILECTBA.

Kpucrannuueckue u amopdHbie BemecTBa. TUIBI KPUCTATUTMYECKUX PEIIETOK (aTOMHAs,
MOJIEKYJISIpHAs, MOHHAS, METAJUTMYECKast). 3aBUCUMOCTh (PU3NYECKUX CBOMCTB BEIIECTBA
OT THUIA KPUCTAITUYECKON PEUIETKU. 3aBUCUMOCTh XUMUYECKON aKTUBHOCTH BEIIECTB OT
BHJIa XUMUYECKOU CBSI3M M TUTIA KPUCTAJUTMUECKON pemeTku. [IpuanHbr MHOr0OOpa3us
BELIECTB

IIpakTH4yeckue 3aHATUSA

IpakTnueckoe 3anaTue Ne 4. HomeHkI1aTypa HEOPraHMYECKUX BEILIECTB: HA3BAaHUE
BEILIECTBA UCXO/ISI U3 UX XUMUYECKOU (POPMYJIbI MIIU COCTABICHUE XUMUYECKOU POPMYIIBI
UCXO0/sl U3 Ha3BaHMs BenlecTBa no MexayHapoaHoit (MIOITAK) win TpuBnanbHOM
HOMEHKJIaType.

IIpakTnyeckoe 3ansitue Ne 5.PermeHne mpakTHUECKUX 3aJaHU MO Kiaccu(UKaIuy,
HOMEHKJIAType U XUMUYECKUM (POopMysiaM HEOPTaHUUYECKHUX BEIIECTB Pa3IMYHBIX KJIACCOB
(yrapHslif Ta3, YrJAEKHCIbIA Ta3, aMMHUaK, raiieHass HW3BECTh, HETralleHas W3BECTb,
NUThEBas CO/JAa U JPYIHX): HA3bIBaTh M COCTABJIATH (OPMYJIbl XUMHUYECKUX BEIIECTB,
ONPENENATh NPUHAMJIEKHOCTD K KJIACCY.

Hcrounnku xumudeckoit nHpopmanuu (CpecTB MaccoBoi nHpopmauu, cetb MaTepHeT
u apyrue). [lorck nHpopmalu no Ha3BaHUSAM, UACHTU(HUKATOPAM, CTPYKTYPHBIM
dbopmynam

OK 02.

Tema 3.2.
dusuko-
XUMHUYECKHE
CBOMCTBA
HEOPraHWYECKUX

OcHOBHOE coaepKkaHue

Teopernueckoe o0yuenue

Meramnsl. OOmme (u3Mueckue U XUMUYECKHME CBOMCTBA MeTauioB. CrocoObl
MOJIy4eHUsl. 3HAYEHHE META/VIOB M HEMETANIOB B MPUPOJAE M >KU3HEAEATEIbHOCTH
yejnoBeKka W opraHu3MoB. Koppo3usi MeTaiioB: BUABI KOPPO3WH, CHOCOOBI 3alllUThI
METAJIJIOB OT KOPPO3UH

OK 01.
OK 02.
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BCIICCTB

Hemeramnbl. OOume ¢usnyeckue M XUMHUYECKUE CBOWCTBA HEMETAJUIOB. THUIHMYHBIC
cBoiictBa HemetamuioB [V— VII rpynmn. Knaccudukanus m HOMEHKIATypa COCIMHEHHMA
HemMeTauioB. KpyroBopoTsl OMOT€HHBIX 3JIEMEHTOB B MPUPOIE

XHWMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHUYECKHUX BELIECTB (OKCUIOB,
TMIPOKCUIIOB, KUCJIOT, COJIEH U Ap.). 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB MPOCTHIX
BEIIIECTB, BOJOPOAHBIX COEIMHEHUH, BBICIINX OKCUAOB U THIPOKCHIOB

HpaKaneCKne 3aHATHUA

IIpakTnuyeckoe 3anaTHe Ne 6.CocTaBieHHE YpPaBHEHUMM XUMHUYECKUX pEaKUUHA C
YY4aCTUEM MPOCTBIX M CIIOKHBIX HEOPraHUYECKUX BEUIECTB: METALUIOB U HEMETAILIOB;
OKCHJIOB METAaJJIOB, HEMETANIOB U aM(POTEPHBIX 3JIEMEHTOB; HEOPraHWYECKUX KHCIIOT,
OCHOBaHUI 1 aMQOTEPHBIX TUAPOKCUIIOB; HEOPraHUUECKHUX COJIEH, XapaKTEepPU3YyIOIIUX UX
CBOWCTBA.

IIpakTuyeckoe 3ansitue Ne 7.PemieHue NMpakTUKO-OPUEHTHUPOBAHHBIX TEOPETHUYECKHUX
3aJlaHUil Ha CBOMCTBA, COCTaB, MOJy4ye€HHWE M OEe30MacHOE HMCIOJb30BaHUE Ba)KHEUITUX
HEOPraHWYEeCKUX BEIIECTB B OBITY M MPAKTUUECKOU NEATEIbHOCTH YEIOBEKa

Tema 3.3.
Nnentudukarus
HEOPTaHUIECKUX
BEILIECTB

OcHOBHOE coaepkaHue

JlaGopaTopHble 3aHATHSA

JlaGopaTopHasi padora Ne2 «neHTudukaius HEOPraHUIECKUX BEIIECTBY.

Pemienne SKCIEpUMEHTANBHBIX 3a/lad [0 XUMHYECKHMM CBOWCTBAM METAJUIOB H
HEMETAJIJIOB, 110 PACIMO3HABAHUIO U MOIYUYECHHUIO COEUHEHUI METAIUIOB U HEMETAJIOB.
Nnentudukaius HEOPraHUYECKUX BEIIECTB C MCIOIB30BaHUEM MX (PU3UKO-XUMUYECKUX
CBOMCTB, XapaKTepHBIX KaUYeCTBEHHBIX peakiuil. KauecTBeHHbIE peakinuu Ha cyibdar-,
KapOOHAT- U XJIOPUJI-AHUOHBI, HA KATUOH aMMOHUS

CamocrosiTesibHasi paboTa

OK 01.
OK 02.
OK 04.

Pa3pgea 4.

CTpoeHue 1 CBOWCTBA OPraHUYeCKUX BelIeCTB

26

Tema 4.1.
Knaccuduxanus,

OcHoBHOE coaecprkanue

Teopernueckoe o0yyenue

OK 01.
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CTpOCHHE U
HOMEHKJIaTypa
OpPTaHUYECKUX
BEIIIECTB

ITosiBneHue u pa3BUTHE OPraHUYECKOU XUMUHU Kak Hayku. I[Ipenmer oprannyeckoin
XUMUH. MeCTO 1 3HaUeHUE OPraHNYECKON XUMUHU B CUCTEME €CTECTBEHHBIX HAYK.
XUMHUYECKOE CTPOCHUE KAK MOPSIAOK COCAUHEHUS aTOMOB B MOJIEKYJIE COIVIACHO HX
BAJICHTHOCTH. OCHOBHBIE IMOJOKEHUS TEOPUH XUMHUYECKOTO CTPOCHHSI OPTaHUYECKHUX
coequnenun A.M. DbytnepoBa. VYriepoaHbIM CKEIET OpPraHUYECKOM MOJIEKYJIBI.
3aBUCHMOCTh CBOWCTB BEIIECTB OT XUMHYECKOIO CTPOEHUs MoiieKyn. M3omepus u
HN30MEPBL.

[Tousatue o ¢yuknuonanpbHoM rpymme. Paauwkan. Ilpunnunel — kiaccudukanuu
OpPraHWYECKUX  COeQUMHEHMU. MexayHaponHas  HOMEHKIATypa MW I[PUHLMIIBI
HOMEHKJIaTyphl ~ opraHuueckux  coeauHenuil. Ilonatue 00  a3zoTcomeprkaiux
COEJIMHEHUAX, OMOJIOrMYeCKN aKTUBHBIX BelllecTBaxX (yrieBojax, >Kupax, Oenkax u 1p.),
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUAX (MOHOMED, MOJTUMEDP, CTPYKTYPHOE 3BEHO)

IIpakTH4yeckue 3aHATUSA

IIpakTueckoe 3anaTue Ne 8 HoMeHknaTypa OpraHM4eCcKUX COECIMHEHUN OTAEIbHBIX
KJIACCOB (HACBIIIEHHBIE, HEHACHIIIEHHbIE M apOMATHUYECKHUE YTIEBOJOPOJbI, CIHUPTHI,
(dbeHOoNbI, ambIeruabl, KETOHbI, KapOOHOBbIE KUCIOTHI M Jip.) CocTaBlieHHE TOJIHBIX U
COKpAIIEHHBIX CTPYKTYPHBIX (OpMYJ OPraHMYECKUX BEIIECTB OTIEIbHBIX KJIACCOB,
WCIIONb3Yysl UX HA3BaHUA MO CUCTEMATUYECKOM M TPUBUAIBLHONW HOMEHKIIATYpe (ITHUJIEH,
aleTusIeH, TIIMIEpUH, (GeHoI, PopMalIbIeTH/, YKCYCHAsl KUCII0TA, TJIUIMH).
IIpakTnueckoe 3anaTue Ne 9. Pacuersl mnpocteifiieit QopMmyibl OpraHUYECKOM
MOJIEKYJIbI, UCXOJIs1 U3 AJIEMEHTHOro coctaBa (B %)

Tema 4.2.
CBolicTBa
OpraHUYECKUX
COCIMHCHUHI

OcHoBHOE CoacpKaHue

Teopernueckoe o0yuenue

OU3UKO-XUMUYECKAE CBOMCTBA OpPraHMYECKUX COCAWHEHUM OTHEIBbHBIX KIIACCOB
(ocobeHHOCTH KJTacCU(PUKAIIMKA U HOMEHKJIATYphl BHYTPH KJIacca; TOMOJIOTHUECKUH psijl U
obmas (opmyna; uzomepusi; pU3NUECKUE CBOMCTBA; XUMHUUYECKHUE CBOMCTBA; CIOCOOBI
MOJIYYEHUS):

OK 01.
OK 02.
OK 04.
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— IpeJleJbHbIe YIIIEBOIOPOAb! (aJTKaHbl U HUKIOAIKaHbl). ['OopeHne MeraHa Kak OJMH U3
OCHOBHBIX HMCTOYHUKOB TE€IUIa B MPOMBIIUIEHHOCTH M ObITy. CBOMCTBa HPHUPOIHBIX
YIJIEBOAOPOJ0B, HAXOXKIECHUE B IPUPOJE U IIPUMEHEHHE aJIKAHOB;

— HenpeneibHble (AJKEHbI, aIKUHbI M QJKaJHEHbl) U apOMaTUYECKHE YIJIEBOJAOPOIBI.
I'opeHne anernineHa Kak MCTOYHMK BBICOKOTEMIIEPATYPHOIO IUIAMEHU JUIA CBAPKU H
PE3KU METAIIJIOB

— KHUCJIOpOJCOAepKaluIue COeAuHEHUs1 (COUpPThl U (PEHOIbl, KapOOHOBBIE KHUCIOTHI U
3¢upbl, albIeru/bl M KETOHBI, XKHUpbI, YrieBoisl). IlpakTuueckoe mpUMEHEHUE
STWIEHIJIMKONS, TIuuepuHa, (enona. [lpumenenune Qopmanpiaeruia, ameraibAeruia,
YKCYCHOM KHCJIOTHL. MblJIa KaK COJH BBICHIMX KapOOHOBBIX KUCJIOT. Morolue cBOMCTBA
MbLIA

— a30TCOJIepIKAIINE COCIUHEHUA (aMuHBI u AMHUHOKMCIIOTHI, Oenkm).
Bricokomonekynsipabie  COeAMHEHUS (CHHTETHYECKHE ¢ OWOJIOTMYEeCKU-aKTUBHBIC).
MoHomep, moauMep, CTPYKTypHOE 3BeHO. llomumepuzanus 3THieHa KaK OCHOBHOE
HAaIMpaBJICHUE €r0 UCTIOJIb30BAHUS.

['eHeTnueckas CBs3b MEXKy KJIACCAMU OPraHUYECKUX COCAUHEHUN

IIpakTHyeckue 3aHATUSA

IIpakTnueckoe 3anaTHe Ne 10 CBoilcTBa OPraHMYECKHX COEAUHEHUW OTIEIbHBIX
KJIACCOB (TpUBHMAJIbBHAs M MEXIyHApoAHas HOMEHKJIAaTypa, XHMHYECKHE CBOWCTBa,
CIIOCOOBI TIOJIYYEHUs): MpeAeNbHble (aJKaHbl U LUKIIOAJIKAHbI), HENPEneIbHbIE (JIKEHBI,
QIKWHBl M QJIKaJAUEHbl) W apOMATUYECKUE YTIEBOAOPOIbI, CHUPTHI MU  (PEHOJIBI,
KapOOHOBBIE KMCIOTBI U 3(QUPbI, AIbJEIHJbl M KETOHbI, aMHUHbBl W AMHUHOKHUCIIOTHI,
BBICOKOMOJIEKYJISIPHBIE COCIMHEHUSA. 3aJaHusl HAa COCTABJICHHUE YPABHEHUM XMMHYECKHUX
peaKkIui ¢ y4acTUEM OPraHMYECKUX BELIECTB HA OCHOBAHUU HX COCTaBa U CTPOCHUS
IpakTtuueckoe 3ansitue Ne 11 CocraBieHue cxeM peakuuid (B TOM 4YHCIE 0
MPEJIOKEHHBIM LIETI0YKaM MPEBPALEHUI), XapaKTepU3YIOINX XUMUYECKHE CBOWCTBA
OpPTaHUYECKUX COEAMHEHMH OTAENBHBIX KJIACCOB, CIIOCOOBI MX IOJIYYEHHS U Ha3BaHUE
OpPraHUYEeCKUX COCAMHEHUN [0 TPUBHAIBHOM WA MEXIYHAPOAHOM CUCTEMATUYECKOMN
HOMEHKJIAType.
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IIpakTueckoe 3anaTue Ne 12.PemeHne mMpakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX
3aJJaHUI HA CBOMCTBA OPraHMYECKUX COCMHEHHUI OTAENIBbHBIX KJIACCOB

IIpakTnueckoe 3anaTue Ne 13“[IpeBpaiieHuss opraHuuE€CKUX BEUIECTB IIPH
HarpeBaHuu'. [lonydeHnne 3TUIIEHa U U3y4EHUE €ro CBOMCTB. MoaenupoBaHue MOJIEKYI U
XUMUYECKUX NPEBPAILCHUN HA IPUMEPE ITaHA, dTUJICHA, alleTWIIEHA U JIP.

Tema 4.3.
Nnentuduxarnus
OpTraHUYEeCKUX
BEIIECTB, UX
3HAUECHHE U
MIPUMEHEHUE B
OBITOBOH U
MPOU3BOACTBEHH
OU JIeSITeIbHOCTU
YyeJIOBEKa

OcHoBHOE coaep:KaHue

Teopernueckoe o0yueHue

buooprannyeckue coenunenus. llpumeHeHne u OuONOTHYECKas pPOJIb YIIEBOOB.
OxkucieHue yrieBo0B — MICTOYHHUK YHEPTUH KUBBIX Opranu3mMoB. O0siacTu MpuMeHeHus
amuHOKHCHOT. [lpeBpaiienust O0€nKOB MUINM B opraHu3me. buonornuyeckue ¢QyHKIMU
oenkoB. buonormdeckne QyHKIUU KUPOB. Poib oOpraHmdeckoil XMMUU B PEIICHUH
po0JieM MUIIEeBOM 6€30MacCHOCTU

Ponb opranmueckoid XMMUU B PEIICHHH MPOOJIEM IHEPreTUYECKON Oe30macHOCTH, B
Pa3BUTHUM MEIULMHBI, CO3JaHUU HOBBIX MATEPHAIIOB, HOBBIX HCTOYHUKOB JHEPTHUU
(aIbTEpHATUBHBIE UCTOYHUKHU dHEPTUH). ONaCHOCTh BO3JIEHCTBUS HA )KUBBIE OpPTaHU3MBbI
OPraHMYECKUX BEIIECTB OTHCIbHBIX KJIACCOB (YIJIEBOIOPOJIBI, CHUPTHI, (PEHOIBI,
XJIOPOPTaHUYECKUE TPOU3BOJHBIE, AIBJECTUIBI U JP.), CMBICI IOKa3aTels MpeaeabHO
JIOITYCTUMOM KOHILIEHTPaLNU

IIpakTHyeckue 3aHATUS

IIpakTuueckoe 3ausitue Ne 14 “Unentudukamus oOpraHudecKHMX COCAMHEHUN
OTZIENIbHBIX KJIACCOB”

Nnentudukauss OpraHMYecKUX COCAMHEHWH OTICNbHBIX KJIacCOB (Ha TMpUMEpe
albJCTUIOB, Kpaxmaya, YKCYCHOM KHCIIOThI, OCJIIKOB W T.II.) C HCIIOJIb30BAHUEM HUX
(U3UKO-XUMUYECKUX CBOMCTB M XapaKTEPHBIX KAaYECTBEHHBIX peakuuid. JleHaTypanus
Oenka mpu HarpeBaHuu. LIBeTHble peakuuu OenkoB. BO3HMKHOBEHHE aHATUTHUYECKOTO
CUTHaJa C TOYKM 3PEHUS XUMUYECKUX IMPOIECCOB MPU MPOTEKAHWU KaueCTBEHHOMU
peaxiuu, Mo3BOJISIoMEN HASHTUDUIUPOBAThH NPEIJIOKEHHBIE OPraHNYECKUE BEIIECTBA

OK 01.
OK 02.
OK 04.

CamocrosiTesibHast padoTa
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Pa3gea S.

Kunernyeckue ¥ TepMOAMHAMUYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUS XUMHYECKHUX
peakuui

5.1.Cxopoctb
XUMHYECKHUX
pEaAKIUIA.
XUMHYECKOE
paBHOBECHE

OcHOBHOE coaeprkaHue OK O1.
OK 02.
Teopernueckoe o0yueHune
CKOpOCTh peakIuu, €€ 3aBUCUMOCTh OT Pa3IMYHBIX (DaKTOPOB: MPHUPOLI PEarupyroNux
BEIIECTB, KOHLIEHTPALIMM pPEArupyroollux BEHIECTB, TEMIIEpAaTypbl M  IUIOLIAAU
PEaKIMOHHON TMOBEepXHOCTU. TermoBbie 3(G(HEKTh XMUMHUYECKHUX pPEaKIuid. DK30- U
SHAOTEpMUYECKUE, peakiu. OOpaTUMOCTh peakiuil. XUMHYECKOEe PaBHOBECHUE M €ro
CMEIIEHUE TMOj JEHCTBUEM PA3JIUYHBIX (PAKTOPOB (KOHIIEHTPALMA PEAreHTOB WIH
IPOJYKTOB pPEAKLIUH, JABIEHUE, TEeMIlepaTrypa) Mg CO3JAaHUsl ONTHUMAJIbHBIX YCJIOBUU
IIpoTeKaHus XuMu4yecKkux npoueccos. [Ipunnun Jle [Ilarense
OK 01.
IIpakTHyecKkue 3aHATUS OK 02.

IIpakTHuyeckoe 3ansaTue Ne 15.

Pemenne mpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUN Ha aHAIW3 (PAKTOPOB, BIUSIOMUX HA
U3MEHEHNUE CKOPOCTM XUMHUYECKOM peEakluu, B T.4. C TMO3UUUNA DKOJIOTUYECKHU
LIE71€CO00PA3HOr0 MOBENECHMS B OBITY M TPYAOBOW JEATEIBHOCTH B LENSIX COXPaHEHHS
CBOETO 3/10POBbS U OKPYKAIOLIEN IPUPOTHON CPEbI.

IIpakTuyeckoe 3ansaTue Ne 16

Pemienue mnpakTHKO-OPMEHTHUPOBAHHBIX 3aJaHUM HA MPUMEHEHWE IpuHIuna Jle-
[ITarenbe g HAXOKACHUS HAIIPABIICHHS CMEILIEHUS] PABHOBECUSI XUMUUECKON PEAKIIUU U
aHain3 (PaKTOPOB, BIHAIONIMX HA CMEIIEHUE XUMHUYECKOI0 PABHOBECHSI

CamocrosiTeibHast paboTa
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Pasneu 6. PacTBOpBI
Tema 6.1. OcHoBHoOeE cofep:xkaHue OK 01.
ITonsTue o TeopeTnueckoe o0yueHue OK 02
pacTBoOpax PactBopenue kak ¢uzuko-xumuueckuil mpouecc. PactBopbl. CriocoObl MPUTrOTOBIICHUS OK 04.

pactBopoB. PactBopumocth. MaccoBasi J0Jisi pacTBOpEeHHOro BemiecTBa. CMBICT

MoKa3aTeyisl MPEeesIbHO JOMYCTUMOM KOHIEHTpAllMd M €ro MCIOJIb30BAaHUE B OIICHKE

9KOJOTrMYECKOM OC30ITaCHOCTH.

[IpaBmira SKOJIOrHYECKH MEIIECO00PA3HOTI0 TTOBECHHS B OBITY M TPYIOBOM JEATECILHOCTH

B IICJISIX COXPAHEHUsI CBOETO 3/I0POBbSl W OKPY’KAIOILIEH MPUPOJHON Cpeibl; ONACHOCTh

BO3JICHCTBHUS HA KMBBIE OPTraHU3MBbI ONPE/IETCHHBIX BEUIECTB.

IIpakTH4ecKue 3aHATHS

IIpakTnyeckoe 3ansaTHe Ne 17.PemieHue NpakTUKO-OPUEHTUPOBAHHBIX PACUETHBIX

3aJlaHUl Ha PacTBOPBI, UCIOJIb3yEeMble B OBITOBOM M MPOWU3BOACTBEHHOU JEATEIbHOCTH

YyeJIoBeKa
Tema 6.2. OcHoBHOe coJep:kaHue OK 01.
HccnenoBanne  |[IpakTHYecKHe 3aHATHS OK 02
CBOMCTB IIpakTuyeckoe 3ansitue Ne 18 «IIpuroroBieHue pacTBOPOBY. OK 04.
pacTBOpPOB [IpuroroBiieHre pacTBOpOB 3aJaHHOM (MaccoBOH, %) KOHIlEHTpaluu (C TPAKTHUKO-

OPUEHTUPOBAHHBIMU BOIIPOCAMU) U ONPEAEIICHUE CPEIbl BOJHBIX PAaCTBOPOB.

Pemienue 3a1a4y Ha MPUTOTOBIIEHUE PACTBOPOB

CamocrosiTesibHasi pabora
IIpodeccuoHATBLHO-OPHEHTHPOBAHHOE COJlepPKaHue (Coep:KaHue MPUKJIATHOT0 MOTYJIs)
Pa3zgen 7. XuMusi B ObITY H IPOM3BOJACTBEHHOI J1eSITEJIbHOCTH YeJI0BEKa OK 01.
7.1. Xumus B OCHOBHOE COepKAHME OK 02.
OBITY 1 Teopernueckoe 00yueHnmne OK 04.
HPOU3BOACTBCHH | Hpejire qOCTHKEHNS XUMHYECKOM HAayKU U XUMHYECKOU TEXHOJIOruu. Poib xumum B OK 07.

OU NeATEILHOCTH

oOecrieueHnn 3KOJ'IOI“PI‘ICCKOI>1, BHCpFGTI/I‘ICCKOﬁ 141 HHIHGBOﬁ 6630HaCHOCTI/I, Pa3BUTHHU
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YCJIOBCKA

MeauIHel. [IpaBuia Mmoucka W aHamWM3a XUMHUYECKOH HMH(pOpMAIUd M3 Pa3TMIHBIX
WUCTOYHUKOB (HayyHas © YydeOHO-HAay4dHasi JIUTEpaTypa, CpEICTBa MacCOBOWM
uHdopmarmu, cetb UHTEpHET)

IIpakTuyeckue 3aHATHS

IIpakTnueckoe 3anaTue Ne 19. [lonck m aHanu3 KeMCOB O NMPUMEHEHUU XMUMHUYECKHUX

I1IK.2.2

BEII[ECTB M TEXHOJIOTHH C ydeToM Oyayiei npodeccnoHanbHON AeITeIbHOCTH 110 TEMaM: 2
BOKHEUIIINE CTPOUTETbHBIC MaTepUAIIbl, KPACKH U KEpAMHKA.

IpakTuyeckoe 3ansitue Ne 20 3amura: [IpeacraBienne pe3yiabTaTOB PEIICHUS KEHCOB 2
B (hpopMe MUHM-/IOKIIa/Ia C IPE3eHTAINEH

CamocrosiTesibHast paboTa

IIpome:xxyTouHasi aTTecTANMA MO AUCUHUILIMHE (TU(PepeHIIUPOBAHHBIN 3a4eT) 2
Bcero 78
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3. YcioBus peanu3anuu NporpaMmMbl 001eo0pa3oBaTeIbHOM JUCHUIIIMHBI

3.1. TpeOoBaHMS K MUHMMAJIBHOMY MaTepHAIbLHO-TEXHUYECKOMY 00ecneYeHHIo

Jiist peanu3zanuu IporpaMmbl JUCHUTUTHHBI JOJIKHBI OBITh IPETyCMOTPEHBI
CJIEAYIOUIUE CIEUATbHbIEC TOMEIIEHHS: Y4eOHbIM KAOMHET XUMUU W/UIU y4eOHOU
XUMHUYECKOM J1abopaToOpUH.

OGopynoBaHue y4yeOHOTro KaOuHeTa (HArJIsiAHbIE OCOOUsI): HAOOPHI
IaPOCTEPIKHEBBIX MOJEIEH MOJIEKYJI, MOJIETTN KPUCTAINTIMYECKUX PEIIETOK,

KOJUIEKIIMH MPOCTHIX U CJIIOKHBIX BEIIECTB W/UITU KOJJIEKIIMH MOJIUMEPOB; KOJIJIEKIIHS
TOPHBIX MTOPOJ U MUHEPAJIOB, Tabnuia Menaeneesa, yaeOHbIe (GUIBMBI, TUPPOBHIE
00pa3oBaTeIbHbIE PECYPCHI.

TexHuveckue cpeacTsa 00y4eHusi: KOMIIBIOTEDP C YCTPOMCTBAMHU
BOCIIPOM3BEAEHUS 3BYKA, IPUHTEP, MYJIbTUMEIUA-TIPOCKTOP C IKPAHOM,
MYJIbTUMEIUMHAS T0CKA, YKa3Ka-TIPE3eHTEP AJIs IPE3CHTALIUM.

ObOopynoBanue gadopaTopud M PpadoO4YUX MeCT Ja0OPATOPUU: MEH3YPKH,
MUIETKU-KANEIbHULIBI, TEPMOMETPBI, MUKPOCKOII, JIYIIbl, PEAMETHbIE U IOKPOBHbBIE
CTEKJIa, TUTAaHIIETHI JIsl KaleJlbHbIX peakiuuil, PuibTpoBalibHasi Oymara, MpOMBIBAJIKH,
CTEKJISTHHBIE TMPOOMPKHU, pPE3UHOBBIE MPOOKH, ¢GoHApUKH, HAOOP PEaKTHUBOB,
CTEKJISTHHBIE TMAaJOYKH, INTaTUBBI [JIsi MPOOMPOK; MEpHbIC IMWJIMHAPHI, BOPOHKHU
CTEKJIIHHBIE, BOPOHKHM JenuTelbHbie nuiuHapudeckue (50-100 wmut), crynmku c
nectukoM, (apdopoBbie UaIIKH, TUHIETH, GWIBTPHl OyMakHbIE, BaTa, Mapi,
YacCOBBIE CTEKJIA, DJICKTPOIUIUTKH, J1aOOpaTOpPHBIC IITATUBBI, CIHUPTOBBIE TOPEIIKH,
CIIMYKH, TMPUOOP JUIsl TIONYYeHHUS ra3oB (MU MPOOHMpPKA C Ta300TBOIHON TPYOKOW),
Jep>KaTenu JjIsl MPOOUPOK, CKIISTHKU JIJII XpaHEHHUs] PEaKTHUBOB, Pa3/IaTOYHBIC JIOTKH,
xumuueckue crakaubl (50, 100 u 200 mu1); mmaTenu; MUHIETHI, TUTEIbHBIC IIUIIIIHI;
CEKYHIOMEpHI (TaiimMepsl), MepHbIe Tpodupku (Ha 10—20 M) 1 MmepHbIe KOIOHI (25, 50,
100 u 200 M), BoasHas OaHsl (MJIM TEPMOCTAT), CTEKJISIHHBIC MaJIOYKU; KOHUYECKUE
Kos0b1 jy1st TuTpoBanus (50 u 100 mut); UHIUKATOPHBIE TIOJIOCKHU ISl onpeneieHust pH
M CTaHJapTHas MHAMKATOpHA IlIKajia; yHUBEPCAIbHBIA UHIUKATOpP; NMUMeTku Ha 1, 10,
50 mu (mnm nozaropsl Ha 1, 5 u 10 mun), GropeTkd JUisl TUTPOBAHHUSA, MEIULIMHCKUE
mmpunbl Ha 100-150 M, maGopaTopHble W/WIM aHaTUTHYECKUe Bechl, pH-merphl,
CYIIWIbHBIN mKad, U Jap. 1abopatopHoe 000py10BAHUE.

3.2. UudopmanuonHoe odecriedeHne peaau3aiui NporpaMmmbl
Jlns peanuzaiyy nporpaMmbl OMOIHOTEYHBIN (GOHA 00pa30BaTEIHLHOM
OpraHU3alliy YKOMIUICKTOBAH NIeYaTHBIC U/WUJIN DJICKTPOHHBIC 00pa30BaTEIbHBIC U

nH(OPMAITMOHHBIEC PECYPCHI, PEKOMEHIOBAaHHBIE JJIs1 UICTIOJIB30BAHUS B
o0pa3oBaTeIbLHOM MPOIECCE.

25



3.2.1. IleuaTHbIEe H3TaHUSA

1.Andunorenora, . B. Xumus: yaeOHUK U MPAKTUKYM JIJIsE CPETHETO
npodeccuonaapHoro oopaszosanus / M. B. Andunorenoa, A. B. babkos, B.A.

[TonkoB. — 2-e u31., uctp. u gon. — Mocksa: M3narensctBo IOpaiit, 2022— 291 c.

2. eronuxuna, H. A. O0mas xumus: yueonuk mis CI1O / H. A. lleronuxuna,
JI. B. Munaesckas. — Cankt-IlerepOypr: Jlans, 2021 — 164 c.

3 Hukonbckuii, A. b. Xumus: Y4eOHUK W NOpakTUKyM MNPpodhecCUOHAIBHOTO
obpazoBanus / A. b. Hukonsckuii, A. B. CyBopoB. — 2-¢ u3n.,
nepepad. u non. — Mocksa: U3narensctBo Opaiit, 2022 — 507 c.

4 Xumus: yueOHUK 1Sl cpeHero npodeccuonanbHoro oopazosanus / 0. A.
JleGenes, I'. H. ®aneer, A. M. I'ony6es, B. H. Illanopai; mox o6miet penakiueti I'. H.
daneeBa. — 2-¢ uza., nepepad. u gon. — Mockpa: U3narensctBo FOpaiit, 2022 —
431 c.

3.2.2. JlonoiHUTEJIbHbI€ HCTOYHHUKH

1. Yepnukosa H. 1O., Memiepsikosa E. B. Pemaem 3agauun no xuMmuu
camocrtosaTenbHo: yueOHoe nocodbue / H. FO. UepnukoBa, E. B. MemepsikoBa —
Cankr-IlerepOypr: Jlans, 2022 — 328 c.

2. Pe3nukoB B. A. COopHUK yrpakHEHUN U 3a7a4 IO OPTaHUYECKON XUMUU:
yueOHoe nocooue / B.A. PesnukoB — Cankr-IletepOypr: Jlanb, 2021 — 226 c.

3. Kanyctuna A. A., Xampuenko M. TI'., Jlubamor B. B. OOmas wu
Heopranudeckas xumus. IIpaktukym / A. A. Kanycruna, U. I'. Xanpuenko, B.B.
JIubanoB — Cankrt-IlerepOypr: Jlans, 2020 — 152 c.

3.2.3. UuTepHeT-pecypchl

1.hvsh.ru — XKypran «Xumust B IIKome».

2. https://postnauka.ru/themes/chemistry — nekiuu mo XuMuM Ha caite
[ToctHayka. http://gotourl.ru/4780 (http://elementy.ru/) Hayuno-monysspHbIi
MPOEKT «JeMEHThl bonplioil HaykW» MaTreMaTuka, acTPOHOMUS, HAYKH O >KU3HH,
Hayku o 3emiie). HoBocTM Hayku, KHUTH, HAyYHO-TIOMYJISIPHBIE CTaThbU, JIEKIIUH,
SHIUKIIONEIUH.

3. http://gotourl.ru/4785  (http://www.hij.ru/) Caiitr Hay4HO-TIOITYJISPHOTO
KypHAJIa «XUMUSA U KU3HDY.

4. http://gotourl.ru/7179 (http://chem.dist.mosolymp.ru/)
Cucrtema AUCTAHIIMOHHOTO OOYy4EeHUsI, HAlpaBJICHHAS B MIEPBYIO ouepeh Ha
MOATOTOBKY K OJMMIIMAJaM BCEX YPOBHEM — OT IIKOJIBHBIX 10 MeXIyHapOaHOM.
CailTcoiepUT OrpOMHOE KOJMYECTBO 3a7ad, CrPYNIHPOBAHHBIX KaK 10 TEMaMm, TaK U
o onumnuaaam. [1o BceM OCHOBHBIM pa3jieiaM XUMHUU MPUBEJIEH TEOPETUUECCKUI
MaTepHall ¥ pa300paHbl pelieHusl TUTIOBBIX 3a/1ay.

5.http://gotourl.ru/4792  (http://periodictable.ru/) Pycckosi3biunblii  caléiT o
CBOMCTBaX XUMHUYECKUX AJIIEMEHTOB.
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http://elementy.ru/
http://www.hij.ru/
http://periodictable.ru/

6.http://gotourl.ru/7180  (https://www.lektorium.tv) Hekxommepueckuii Caiit
OHJIaH-00pa3oBaHusI, 00pPa30BaTEIBHBIX KYPCOB M BHJICOJSKIIMN JJIS IIKOJIBHUKOB,
CTYJICHTOB W yuutesnei. EcTh HECKOIBKO KypCOB MO XUMUH.
7.http://www.xumuk.ru CaiiT 0 XuMUM: KIIACCHUECKNE YICOHUKH, CITPABOYHUKH,
SHUMKJIONEINM, MOUCK OPraHMYECKMX MU HEOPraHMYECKUX PpEAKIMM, COCTaBJICHUE
YPAaBHEHHUU pEAKLINN.

8.http://orgchemlab.com/ Caiir,
nabopaTopuu

MOCBSIIEHHBIA  MPAKTUYECKOW paboTe B

4. KoHTPOJ/1b U OLICHKA Pe3yJbTATOB OCBOCHUS

0011eo0pa3oBaTeJIbHOM JAMCHMIIIMHBI

JTUCHUTUINHEI.

KoHTposib 1 ol1eHKa pe3yabTaToB 00YUYEHUsI OCYLIECTBIISIETCS MIPENoAaBaTesieM
B [IpOLIECCE MPOBEACHUS IPAKTUUECKUX 3aHATUIA U J1a0OPaTOPHBIX padoT,
TECTUPOBAHUS, a TAK)KE BBIIMOJIHEHUS 00Yy4alOIMMUCS UHANBUIYAIbHBIX 3a/1aHUH,
IPOEKTOB, HCCIIeN0BaHUM. Pe3ynbTaThl 00ydeHUs ONPEAENstoT, YTO 00yUYaroUIecs
JIOJKHBI 3HaTh, TIOHUMATh U IEMOHCTPHUPOBATH 110 3aBEPLICHUN U3y4YECHUS

Jlnst popMupoBaHusi, KOHTPOJISI M OLEHKH PE3yJIbTaTOB OCBOCHUS YUEOHOM
JUCUUIUIMHBI UCITOJIB3YETCSI CUCTEMA OLIEHOYHBIX MEPOIPHUATUI, IPEICTABIIIOIIAS
c000i1 KOMIUIEKC y4eOHBIX MEPONPUATHIA, COTJTACOBAHHBIX C PE3yJIbTaTaMH 00y4YeHUs
u chopmynupoBanHbiX ¢ yueTom @I'OC COO (npeaMeTHbIe pe3yabTaThl MO
nucuumuinae) u GI'OC CIIO.

Tunbl OIleHOYHBIX

XUMHUYECKUX 3JIEMEHTOB
Y IPUPOJIa XUMUYECKOU

CBiA3HU

XuMHu4Yeckue GopMyIibl
COCIMHEHUN B
COOTBETCTBHH CO
CTCIICHBIO OKUCIICHUS
XUMHYECKHIX
DJIEMEHTOB, UCXOJIS U3
BaJICHTHOCTH U
3JIEKTPOOTPHULIATEIIBHOC
TH

Ne |OK/TIK | Monyas/Pasnen/Tema PesyabraT 00y4eHust .
MeponpUATHH
| | OcHoBHOE coep:kaHme
1 DopMyJIHPOBATH
Paszgen 1. OcHOBBI pMy-Tip
0a30Bble NMOHSATUA U
CTPOEHMS BellecTBA
3aKOHbI XUMMU
1.1 DK 01. |Crpoenue aToMOB CocTaBasaTh 1. Tect «CtpoeHue

aTOMOB XMMHUYECKUX
AJIEMEHTOB U MPUPOA
XUMHUYECKOU CBSI3UY.

2. 3aaun Ha COCTaBJIEHUE
XUMHUYECKUX (OPMYIT
JIBYXaTOMHBIX
coeIMHEHU (OKCUJIOB,
CylIb(pHUI0B, TUAPHUIOB U
T.IL.).

3. 3amanus Ha
HCIIOJIb30BaHUEC
XAMHUYECKON CHMBOJINKH U
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OK/MK

Monyas/Pa3znen/Tema

Pe3yabraT 00y4yeHus

THunbl oeHOYHBIX
MeponpUATHIA

Ha3BaHUM COCIMHEHUM 110
HOMEHKJIAType
MEXIyHaApPOJIHOI'O COK03a
TEOPETUYECKOU U
MPUKJIAJTHON XUMUH U
TPUBHAJIBHBIX HA3BaHUIA
JUISL COCTABJIEHUS
XUMHUYECKUX (HOpMYIT
JIBYXaTOMHBIX
COeIMHEHUN (OKCHJIOB,
CyJIb(pUI0B, TUAPUIOB U
T.I.) U JPYTUX
HEOPraHUYECKUX
COCIMHEHUN OTAEIbHBIX
KJIACCOB

1.2

OK O1.
OK 02.

[lepuoguueckuii 3aK0H
u Tabauma ..
Menpaeneena

XapakTepu3oBaTh
XAMHUYECKHUE DIIEMEHTHI
B COOTBETCTBHUH C UX
MTOJI0KEHUEM B
MEPUOANYECKOMN
CHUCTEME XUMHYECKUX
anemeHTtoB [[. M.
MenneneeBa

1. Tect «Mertannnueckue /
HEMeTaJIn4eCKue
CBOICTBA,
3JIEKTPOOTPULIATENBLHOCTD
Y CPOJACTBO K DJIEKTPOHY
XUMHYECKHX DJIEMEHTOB B
COOTBETCTBHUE C UX
3JICKTPOHHBIM CTPOEHUEM
1 TIOJIO’KEHHUEM B
MIEPUOJNYECKON CUCTEME
XUMHYECKHUX DJIEMCHTOB
.. MenaeneeBay.

2. ITpakTuyeckue 3agaHus
Ha YCTAHOBJIEHUE CBA3U
MEXIy CTPOCHUEM aTOMOB
XUMHYECKHNX DJIEMEHTOB U
MIEPUOIUYECKUM
W3MEHEHHUEM CBOMCTB
XUMHYECKHUX DJIEMEHTOB U
UX COCTUHEHHUU B
COOTBETCTBHH C
MOJIOKECHUEM
[lepuoguueckoit cuctemMe.
3. IIpakTuko-
OPUEHTUPOBAHHbBIE
TEOPETUUECKUE 3aTaHUS
HAa XapaKTEePU3ALHIO
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OK/MK

Monyas/Pa3znen/Tema

Pe3yabraT 00y4yeHus

THunbl oeHOYHBIX
MeponpUATHIA

XAUMHUYECKHUX 3JIEMEHTOB:
«MeTaumueckue /
HEMETaJIndecKue
CBOICTBA,
3JIEKTPOOTPULIATETLHOCTD
U CPOJICTBO K DJIEKTPOHY
XAMHAYECKHX 3JIEMEHTOB B
COOTBETCTBHUE C X
3JIEKTPOHHBIM CTPOCHUEM
1 TIOJIOKEHHUEM B
IIEPUOANYECKON CUCTEME
XAMHAYECKHUX 3JIEMCHTOB
J.1. MenneneeBa»

Paznea 2.
XuMHn4YecKre peakimuu

XapakTepu3oBatb
TUIIBI XUMHUY€CKUX
peaxuuii

KounrpouasHas padora
«CTpoeHne BelmecTBa U
XHUMHYECKHE PeaKIun»

2.1

OK O1.
DK 04.

Tunel XUMHUYECKUX
peakuuii

CocraBiaTe peakuuu
COCTMHEHNS,
pasyioxkeHus, oOMeHa,
3aMeICHUS,
OKHUCJIUTEILHO-
BOCCTaHOBHUTEIIHHBIC
peakIuu

1. 3agaum Ha cocTaBiIEHUE
YPaBHEHUU pEAKILIUM:

— COC/IMHEHUS,
3aMelIeHUs, Pa3JIOKEHNUs,
oOMeHa;

— OKUCIIUTENBHO-
BOCCTAHOBUTEIIbHBIX
pEAKIUN C
UCIIOJIb30BAHUEM METO/a
AJIEKTPOHHOTO OallaHca.

2. 3ajaun Ha pacyer
MAacChI BEIIECTBA WU
00BbéMa

ra3oB 10 U3BECTHOMY
KOJIMYECTBY BEIIECTBA,
Macce Wik 00bEMY OJIHOTO
U3 YYaCTBYIOIIMX B
pEeaKIuu BEIECTB;
pPACYETHI

Macchl (00BéMa,
KOJIMYECTBA BEIIECTBA)
IPOAYKTOB PEAKIUU, €CIIn
OJIHO U3 BEIIECTB UMEET
npuMecHu

2.2

BHGKTPOJII/ITI/IIIGCKEUI

CocTaBnsiTh ypaBHEHHUS

1. 3amanus Ha
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Tunbl OLlEeHOYHBIX

Ne |OK/MIK | Monyas/Pasaen/Tema Pesyabrar o0yueHus .
MepOonpUATHI
JUCCOLIMAIIMS U MOHHBIN [ XUMUYECKHUX PEAKIUd  |COCTABIICHHE
oOMeH HMOHHOI'0 OOMEHa C MOJIEKYJIIPHBIX U MOHHBIX
y4acTUEM peakIuii ¢ y4yacTueEM
HEOpPraHUYECKUX KHUCIIOT, OCHOBaHUH U
BEILIECTB COJIEH, YCTAHOBJIEHUE
U3MEHEHUS KUCITOTHOCTH
Cpelbl
2. JlabopatopHas pabota
"THUnbl XUMUYECKUX
peakiui"

3 Paspnea 3. Crpoenue u |UccienoBatb KounrpouabHas padora
CBOMCTBA cTpoeHMe U cBoiicTBa |«CBOMCTBA
HEOPTraHMYeCKUX HEOPTraHMYeCKUX HEOPTraHMYeCKUX
BeLeCTB BeLeCTB BeLEeCTB»

3.1 DK 01. |Knaccudukanus, Kiaccudunmposatsb 1. Tect «HomenknaTtypa u
HOMEHKJIaTypa 1 HEOpraHU4YEeCKue Ha3BaHUE
CTpOEHUE BEIIECTBA B HEOpPraHMYECKUX BEIIECTB
HEOPraHUYECKUX COOTBETCTBHHM C UX UCXOJISl U3 UX XUMUYECKOU
BEIIECTB CTpOEHUEM dbopMyIbl WK

COCTaBJIEHUE XUMUYECKON
(bopMyIIbl UCXO/IA U3
Ha3BaHUsI BELIECTBA MO
MEXXIYHAPOIHON WIIH
TPUBUAJILHOU
HOMEHKJIAType».

2. 3ajga4m Ha pacuer
MacCOBOM JT0JIN (MacChl)
XUMHYECKOr0 JIEMEHTA
(coenuHeHMs) B MOJIEKYJIE
(cmecn).

3. IIpakTryeckue 3aJaHus
0 KJIacCU(UKAIIAH,
HOMEHKJIAType U
XUMUYECKUM (hopmysiam
HEOPraHUYECKUX BEIIECTB
Pa3JIMYHBIX KJIACCOB.

4. [IpakTryuecKkue 3aJaHus
Ha OMpEJIETICHHE
XUMHUYECKON aKTUBHOCTHU
BEIIECTB B 3aBUCHUMOCTH
BUJIa XUMHUYECKOU CBSA3U U
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Tunbl OLlEeHOYHBIX

Ne |OK/MIK | Monyas/Pasaen/Tema Pesyabrar o0yueHus .
MeponpusTHil
TUIA KPUCTATUIMYECKOU
pEIIeTKH
3.2 DK 01. |®usuko-xuMudeckue |YcCTaHABIUBATh 1. Tect «OcobenHOCTH
DK (2. |cBoMcCTBa 3aBUCUMOCTh (PU3UKO- |XHMHUYECKHUX CBOWCTB

HCOPIraHU4YCCKUX
BCIICCTB

XUMHUYECKHUX CBOMCTB
HEOPTraHUYECKHUX
BEILIECTB OT CTPOCHUS
aTOMOB U MOJIEKYJI, a
TaK)Ke THUIIa
KPHUCTAJUTNYECKOU
pELIETKH

OKCHUJIOB, KUCJIOT,
OCHOBaHHM, aMPOTEPHBIX
TUJIPOKCHUJIOB U COJIEN.

2. 3aiaHus Ha
COCTaBJICHHE YpaBHEHUMN
XUMHYECKUX PEAKIUM C
y4acTHUEM TMPOCTHIX U
CITOXHBIX
HEOPTaHUYECKUX BEIIECTB:
OKCHJIOB METAJJIOB,
HEMETaJUIOB U
aM(pOTEPHBIX DJIEMEHTOB;
HEOPraHUYECKUX KUCIIOT,
OCHOBaHHM 1 aM(OTEPHBIX
TUIPOKCHUJIOB,
HEOPraHUYECKUX COJIEH,
XapaKTEPU3yIOIINX UX
CBOWMCTBA U CITIOCOOBI
TIOJTYYCHHSI.

3. ITpakTuko-
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Tunbl OLlEeHOYHBIX

Ne |OK/MIK | Monyas/Pasaen/Tema Pesyabrar o0yueHus .
MeponpUATHIA
OpPUEHTHPOBAHHBIC
TEOPETUIECKUE 3 TaHHSI
Ha CBOWCTBA U MOJIyYEHHUE
HEOPTaHUYECKUX BEIICCTB
3.3 DK 01. |Unentuduxanus Uccnenoathb 1. ITpakTuko-
DK (2. |HEOpraHMYECKHUX KaueCTBEHHBIE PEAKIIMN |OPUEHTHPOBAHHBIC
DK 04, |BelecTs HEOPTaHUICCKUX 3a1aHUs IO COCTABJICHHUIO
BEIIECTB XUMHUYECKUX PEAKIIUH ¢
ydacTueM
HEOPraHMYECKHX BEIIECTB,
UCITIOJIB3YEMBIX JJISI MX
UACHTUDUKATIIH.
2.JlabGopaTopHas pabora:
“Unentudukarus
HEOPTaHUICCKUX
BEIIECTB”’

4 Pa3nen 4. Ctpoenue u |UcciienoBatb KonTpoabnasi padora
CBOMCTBA cTpoeHue u cBoiicTBa |«CTpoeHue u CBOiicTBa
OpPraHuYecKuX OpPraHuYeCcKuX OPraHUuYeCKHX BelleCTB)
BeIlleCTB BeIleCTB

4.1 DK 01. |Knaccuduxkamms, Knaccudunuposatsb 1. 3amanug Ha
CTpOEHUE U OpraHUYECKHe COCTaBJICHHE Ha3BaHUI
HOMEHKJIaTypa BEIIECTBA B OpraHUYECKUX
OpPraHUYECKHUX BEIIECTB |[COOTBETCTBUU C MX COCIMHEHUH I10

CTPOCHHEM TPUBHAIIBHOU HUJIH

MEXKIYHAPOIHOU
CHUCTEMAaTHYECKOU
HOMEHKJIAType.

2. 3amanusa Ha
COCTaBJICHUE MOJHBIX U
COKpalIEHHbIX
CTPYKTYPHBIX (hOpMYII
OpraHUYECKUX BEUIECTB
OT/ICJIbHBIX KJIACCOB.

3. 3agauu Ha onpeieNieHne
npocreiieit hopmyibl
OpPraHUYECKON MOJIEKYJIBI,
VCXOMS U3 DIIEMEHTHOT O
coctana (B %)
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OK/MK

Monyas/Pa3znen/Tema

Pe3yabraT 00y4yeHus

THunbl oeHOYHBIX
MeponpUATHIA

4.2

OK O1.
OK 02.
DK 04.

CBoiicTBa
OPraHuYECKUX
COeIMHEHUN

YcraHaBiIuBaTh
3aBUCUMOCTb (PU3HKO-
XHMHUYECKHX CBOMCTB
OpraHUYECKUX BEIIECTB
OT CTPOCHHUS MOJIEKYJI

1. 3amanus Ha
COCTaBJICHHE YPaBHEHUN
XUMUYECKUX PEAKIUN C
y4aCTHEM OPTraHUYECKUX
BEILIECTB HA OCHOBAHUU UX
COCTaBa U CTPOECHUSI.

2. 3aganus Ha
COCTaBJICHUE YPAaBHEHUM
XUMHUYECKUX PEAKIIUH,
WUTIOCTPUPYIOLINAX
XAMHUYECKUE CBOMCTBA C
Y4ETOM MEXAHU3MOB
POTEKAHUS TaHHBIX
pPEAKIMKA U TEHETUYECKOU
CBSI3U OPraHUYECKHUX
BEIIECTB PAa3HbIX KIACCOB.
3. PacuerHble 3a1a4u 110
YPaBHEHUSAM PEAKIUU C
y4aCTHEM OPraHUYECKUX
BEILIECTB.

4. JTabopatopHas pabota
“IIpeBpameHuns
OpraHUYECKUX BEUIECTB
IIPY HarpeBaHUN"

4.3

DK 01.
DK 02.
DK 04.

W nentndukanus
OpPraHUYECKUX BEIICCTB,
WX 3HAYCHHE U
IpUMEHEHHUE B OBITOBOIA
Y IPOU3BOJACTBEHHOMN
JIESITENHHOCTH YEJIOBEKA

HUccnenoBath
KaueCTBEHHBIE PEaKIINU
OpraHUYECKUX
COCIUHEHHH OTICIILHBIX
KJIaCCOB

1.IIpakTuko-
OPUEHTUPOBAHHBIE
3aJIaHUs 110 COCTABJICHHIO
XAMHUYECKHUX PEAKIIUMN C
y4acTHEM OPTraHUYECKUX
BEIIECTB, B T.4.
UCIIOJIb3YEMBIX ISl UX
UAeHTUDUKAINY B OBITY U
MPOMBIIIJIEHHOCTH.
2.JIabopaTopnas pabdora:
“UneHTrdukanus
OPraHUYECKUX
COCIUHEHUHN OTICIILHBIX
KJaCcCOB”

Pasnea 5.
Kunernueckue u
TePMOAMHAMMUYECKHUE

Xapakrepu3oBatb
BJIMSIHME Pa3JINYHBIX
(paxkTopoB Ha
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Tunbl OLlEeHOYHBIX

Ne |OK/MIK | Monyas/Pasaen/Tema Pesyabrar o0yueHus .
MepOonpUATHI
3aKOHOMEPHOCTH paBHOBecHE U
NPOTEeKAHUS CKOPOCTh XUMHYECKHX
XHMHYECKHUX peakiuil |peakuui
5 DK O01. |CkopocTh XUMHYECKHUX |XapaKTEepU30BaTh [TpakTuko-
DK 02. |peakuuii. XUMHUECKOE |BJIMSIHUE KOHIICHTPAIUU [OPUECHTUPOBAHHbBIC
paBHOBECHUE pearupyronmx BEUeCTB [TEOPETUUECKUE 3aTaHUS
Y TeMIIepaTyphl Ha Ha aHaJIu3 (PaKTOpPOB,
CKOPOCTb XMMUYECKUX |BIUSIIONIMX HA U3BMEHEHUE
peaKuu CKOPOCTH XUMHUYECKOHN
XapakTepu3oBaTh peakiuu. [IpakTuko-
BJIMSIHUE U3MEHEHUS OpHUEHTUPOBAHHBIE
KOHIICHTpALINHU 3a/1aHUsl HAa IPUMEHEHUE
BEILIECTB, PEAKLIUU npunnuna Jle-Illarense
Cpenbl U TEMIEPATYPHI  |IJIs1 HAXOXKICHUS
Ha CMEIICHUE HaIpaBJICHUS] CMELICHHUS
XUMHUYECKOT O PAaBHOBECHUSI XUMHUECKOMN
paBHOBECHS peaKIuy 1 aHalu3
(dakTOpOB, BIUAIONINX HA
CMEIIEHUE XUMHYECKOTO
paBHOBECHS
6 HccnenoBath
Paszex 6. PacTBoph: HCTHHHBbIE PACTBOPHI €
3aJJaHHbIMU
XapPaKTePpUCTUKAMM
6.1 OK 01. (ITonstue o pactBopax |Paznuuare uctunasle |1. 3amaun Ha
DK 02. pPacTBOPBI IPUTOTOBJICHUE
PacTBOPOB.
2. ITpaktuxo-
OpHUEHTUPOBAHHBIE
pacueTHbIE 3a/1aHKs Ha
JUCIIEPCHBIE CUCTEMBI,
UCIIOJIb3YEMbI€ B OBITOBOM
Y MPOU3BOJCTBEHHOU
NEATEIbHOCTH YEJI0BEKa
6.2 DK 01. |UccrmenoBanue cBoiicTB |MccnemoBath ¢pusuko- |JlaboparopHas pabota
DK 04. |pacTBOpoB xumuueckue ceorictBa |“IIpuroroBnenue
UCTUHHBIX PACTBOPOB  |pacTBOPOB”

IIpodeccuoHaILHO-OPUEHTUPOBAHHOE CO/lepPKaHue (Coaep:KaHue MPUKJIATHOTO
MOJYJIs1)
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Tunbl OLlEeHOYHBIX

Ne |OK/MIK | Monyas/Pasaen/Tema Pesyabrar o0yueHus .
MepOonpUATHI
7 Paspea 7. OuenuBarnb 3ammra Keica (¢ yuerom
Xumusi B ObITY U nocjaeACTBHsI OLITOBOM |Oyay1ei
NPOU3BOJACTBEHHOM U NIPOU3BOACTBEHHON |NMpogdeccuoHaNbHOMI
AesiITeJIbHOCTH AesITeJIbHOCTH nesiTeJIbHOCTH)
YyeJi0BeKa YeJI0BeKa ¢ Mo3uLuii
JIKO0JIOTMYEeCKO
0e30MmacHOCTH
OK 01. |Xumus B ObITYy U OueHuBaTh Keiic (¢ yuerom Oymymiei
DK (2. |TpOU3BOACTBEHHOM MOCJEACTBUS OBITOBOM |MpoheCCHOHAIBHOM
DK (4. |[CATEIBHOCTH YeTI0BEKa M MPOM3BOACTBCHHONW | AESTEIBHOCTH)
K 07, AEATENBHOCTH HeN0BeKa Bov3M0>1<HLIe TEMBI
C TIO3UITUH KEMCOB:
[1IK 2.2. =
AKOJIOTUYECKOM 1. IToTennenue kaumara u
0e30macHOCTU BBICBOOOK/ICHHE Ta30BBIX

THJIPaTOB CO THA OKEaHa.
2. bynymue mMaTepuasl
JUIS aBHUa-, MAllIMHO- U
IpUOOPOCTPOCHHUS.

3. HoBble MaTtepuaisl 11
COJTHEYHBIX OaTapeil.

4. JlekapcTBa Ha OCHOBE
PaCTHTEIBHBIX
penapaToB
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