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Pabouast nporpamMmma y4ueOHOM AUCIMIUIMHBI pa3paboTaHa Ha OCHOBE
denepaibHOTO TOCYJAPCTBEHHOTO 00Pa30BaTEILHOTO CTaHIapTa CPEAHErO 00IIEeTro
obpazoBanus (nanee — ®I'OC COO) ot 17. 05. 2012 r. Ne 413 (B mocnenneit
penakiuu ot 27.12. 2023 1.), denepanbHOro rocy1apcTBEHHOTO 00pa30BaTEeILHOTO
cranaapra (nanee — ®I'OC CIIO) cpennero npodeccnoHanbHOr0 00pa3zoBaHus Mo
crienmanbHOCcTH 38.02.08 « Toprooe neno», yreepxkacHHoro [Ipukazom
MunucrtepctBa npocenienus Poccuiickoit @enepanyu ot 19.07.2023 No 548, u
npuMepHo paboyeil mporpaMmMbl 00111€00pa30BaTENbHON AUCIMIUIUHBI « XUMUS TS
npodeccruonanbHbIX 00pazoBaTenbHbIX opranm3anuii ®I'bOY JIT10 UPIIO ot 2022 1.

PaGouas mporpamma 0611e00pa3oBaTeIbHON JUCITUTUTHHBI « XUMUSD»
paccMOTpEHa U yTBEPIKJICHA Ha 3aCE/IaHUU MTPEAMETHO-IIMKIOBONH KOMUCCUU
«ConualibHO-TYMaHUTAPHBIX U 00111€00pa30BaTENbHBIX TUCITUTIIHY
npotokoisi Ne 1 ot 26 aBrycra 2024 r.

IIpencenarens [MLIK: Ky3psmuna M.B.

Cocrasutenb: Boiakos A.A.

Penensenrsr:

Pabouas mporpamma o011e00pa30BaTeIbHON TUCIUILUTHHBI « X UMHSI»
paccMoOTpeHa U yTBepkaeHa Ha 3aceaanuu Ilegarormyeckoro copeta AHO I1O
«CIII'K», mpotoxon Ne 1 ot 29 aBrycra 2024 r.

[Ipencenarens [lenarornueckoro cosera: a.¢.H., mpodeccop Toncras H.E.
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1. OBIIIAA XAPAKTEPUCTHUKA PABOYEN IHPOI'PAMMBbI
OBIIEOBPA3OBATEJABHOM JUCIHUILIUHBI «XUMUSI»

1.1. MecTO0 IUCHUILVIMHBI B CTPYKTYpe OCHOBHOIl TMpo(ecCHOHATbHOI
00pa3oBaTe/IbHOI MPOrPAMMBI

OO61eo0pazoBaTebHas AUCHUIUIMHA « XUMUSD) U3y4daeTcs Ha 0a30BOM ypOBHE B
o01eo0pazoBaresibHOM UK 110 criennanbHocTH 38.02.08 « Topropoe niemo».

TpynoeMKOCTh TUCIMIUIUHBI « XUMHs» Ha 0a30BOM YPOBHE COCTaBIIsieT 72 4daca,
u3 KOTOphIX 64 waca — 0a30BbIi MOIynb (6 pasmenoB) WU 8 4acoB — MPUKIATHOU
Monysib (1 pazmen), BKIIIOUAIOUNIMKA MPAKTUKO-OPUEHTUPOBAHHOE COJAECpPKAHUE
cnennanbHOCTH 38.02.08 «Toprosoe neno.

[IpuknagHoii MOy BKIIOYAaeT OAuH pasnen. Pasmen 7 «Xumus B OBITY H
MPOU3BOJICTBEHHON JIEATEIBHOCTH YEJIIOBEKa» pPealu3yercs CIEUaIbHOCTH Ha
MaTepuaie KeWCcOB, CBS3aHHBIX C OJKOJOTUYECKOW O€30MacCHOCThIO U  OIEHKOU
MOCJIC/ICTBUIM OBITOBOM M MPOU3BOACTBEHHOM NEATEILHOCTH, MO OTpacisiM Oyayuiei
po¢heCCUOHATIBHON JIEATEIIbBHOCTH 00y4arouXCsl.

[leppon  oOydeHuss UM paclnpelesieHHe IO  CeMecTpaM  ONpeneiisieT
oOpa3zoBaTenbHass OpPraHu3alusl CaMOCTOSITEIBHO, C YYETOM JIOTUKU (hOPMHUPOBAHUS
NPEAMETHBIX  pe3yJbTaTOB, OOMMX W  NpOo(ECCHOHATBHBIX  KOMIIETCHIIUA,
MEXIPEAMETHBIX CBSI3¢M C JPYrUMH JUCHUIUIMHAMHU 00IIe00pa3oBaTeIbHOTO U
o0menpo(eccHoHaIbHOTO ITUKIIOB YUeOHOTO TIIaHa.

1.2. Ileqiu ¥ uIaHMpYeMble Pe3yJabTAaThl 0CBOCHHS JUCHHUILIHHbBI

1.2.1. lean 1 3a1a4n JUCUUIJINHBI

dopMupoBaHUE y CTYJACHTOB MPEACTaBICHUSI O XHMMHYECKOM COCTaBJISIFOLIEH
€CTEeCTBEHHO-HAYYHOU KapTHUHBI MUpPA KaK OCHOBBI MPUHATHUS PEIICHUN B KU3HEHHBIX
Y MIPOU3BOJICTBEHHBIX CUTYAIUSIX, OTBETCTBEHHOTO MOBEJCHUS B TPUPOJIHOM CpeeE.

3amauu TUCUMILTHHBI:

1) chopmupoBaTh NOHMMAaHHE 3aKOHOMEPHOCTEM MPOTEKAHUSI XUMHUYECKHUX
IPOLIECCOB U SIBJICHUM B OKPYKAIOLIEH Cpelle, LEJIOCTHOM HAYyYHOW KapTUHBI MHUpa,
B3aMMOCBSI3HM U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh yMEHHUS COCTaBIATh (POPMyJIbl HEOPTAaHUYECKUX M OPraHUYECKHUX
BEIIIECTB, YPABHECHUS] XUMUYECKUX PEAKIIUM, OOBICHATh UX CMBICI, HHTEPIPETUPOBATH
pe3yJIbTaThl XUMUUECKUX IKCIIEPUMEHTOB,

3) chopmMupoBaTh  HaBBIKM  TPOBEICHUS  MPOCTEHIINX  XUMHYECKHX
DKCIIEPUMEHTAJLHBIX ~ WCCJICNIOBAHMM ¢  COOJIOJIGHHEeM TpaBuil  0€30MacHOro
oOpaleHus ¢ BEIeCTBaMu 1 JIabOpaTOpHBIM 000PYI0BAHUEM;

4) pa3BUTh YMEHHS HCMOJIb30BaTh MH(OpPMAIMI0 XHMHYECKOTO XapakTepa u3
Pa3IMYHBIX UCTOYHUKOB;



5) chopmupoBaTh yMEHUSI IPOrHO3UPOBATH MOCIEICTBUSI CBOCH NEATEIbHOCTH U
XUMHUYECKUX TPUPOHBIX, OBITOBBIX U MPOU3BOJACTBEHHBIX ITPOILIECCOB;

6) chopmMupoBaTh MOHMMAHHWE 3HAYMMOCTH JOCTIDKCHHH XUMHUYECKOW HAyKU U
TEXHOJIOTHH JIJIS1 pa3BUTHS COITMABHON 1 TIPOU3BOICTBEHHOM cep.



1.2.2. Ilnanupyemblie pe3yJabTAaThbl 0CBOEHHS 001Ie00pa30BaTeJbHON JUCHUIIMHBI B cooTBeTcTBMU ¢ PI'OC CIIO u

Ha ocaose ®I'OC COO

Koan ILiranupyeMsble pe3yibTaThl OCBOCHHUS AUCHUIIIMHBI
HAUMEHOBaHU
e

dopMupyemMbIX Oo0mue JAucnunimHapHbie

KOMITeTeHI Ui

OK 01. B yacTu TpyA0BOr0 BOCIIUTAHMSA: - BIAQJECTh CHCTEMOM XMMHUYECKHMX 3HAHUM, KOTOpas  BKIJIIOYAET:

Bribupats - TOTOBHOCTb K TpPYyAYy, OCO3HAHHE IIEHHOCTU | OCHOBOIIOJIAralolUe MOHATHS (XUMHUYECKHM 3J€MEHT, aToOM, 3JIEKTPOHHAas

CIOCOObI MacTepcTBa, TPYA0T00HE; 000J104Ka aToma, s-, p-, d-2JIEKTPOHHBIC OPOUTAIM aTOMOB, HOH, MOJICKYJIa,

pelleHus 3aJa4 | - TOTOBHOCTb K  aKTUBHOM  JAEATEIbHOCTH | BAJIGHTHOCTb, 3JIEKTPOOTPULIATENBHOCTD, CTENEHb OKUCIICHHS, XMMHUYECKas

npodeCCHOHaN | TEXHOJIOTHYECKOW U COIMAIbHON HANpaBIEHHOCTH, | CBSI3b, MOJIb, MOJISIpHAsT Macca, MOJIAPHBIA O0bEM, YTJIEPOJHBIA CKEJeT,

BHOMU CHOCOOHOCTh MHUIMHMPOBATH, IJIAHUPOBATh M | (YHKLUMOHANbHAS TPYINA, paJuKai, U30MEpHs, U30Mepbl, TOMOJIOTHYECKUIA

JEATEIbHOCTH | CAMOCTOSITENIBHO BBIIOJIHATH TAKYIO AEATEIbHOCTD; | psAll, TOMOJIOTH, YTIIEBOAOPOABI, KUCIOPOA- U a30TCOAEpKAILINE COCANHEHUS,

IPUMEHUTEIBH | - MHTEpPEC K pa3IMYHbIM cdepam | OMONIOTHYECKH aKTUBHBbIE BellecTBa (YIJICBOJIbI, JKUPbI, OENKH), MOHOMED,

0 K pa3IM4HbIM | IPO(eCcCHOHAIBHON 1eATENbHOCTH, MIOJIUMEDP,  CTPYKTYpPHOE  3BEHO, BBICOKOMOJIEKYJISIDHBIE  COEIWHEHHS,

KOHTEKCTaM OBjajeHHe  YHHBEPCAJIBHBIMM  Y4eOHBIMH | KpUCTAJUIMYECKAs pPELIeTKa, TUIl XUMHYECKUX pPEaKUHUH (OKUCIUTENbHO-
M03HABATEJbHBIMH 1eHICTBUSIMH: BOCCTAaHOBUTENbHBIE, 3K30-U SHAOTEPMHUUECKUE, PEaKIIMM HOHHOTO 0OMEHa),
a) 0a30BbIe JIOTHYECKHUE 1eHCTBHA: pPacTBOP, DJIEKTPOJIMUTHI, HEDIIEKTPOJIMTHI, DJIEKTPOJIUTUYECKAS AUCCOLMALINS,
- CaMOCTOSITENIEHO (dhopMynupoBarthb U | OKUCIIUTEIb, BOCCTAHOBUTENb, CKOPOCTh XMMHUYECKON PEaKIMU, XUMAYECKOE

aKTyaJu3UpoBaTh NpPOOJIEMy, paccMaTpuUBaTh €e
BCECTOPOHHE;

- YCTaHaBJMBAaTh CYIICCTBCHHBI TNPU3HAK WA
OCHOBAHHUA JIA CpaBHCHI/ISI, KJ'IaCCI/I(i)I/IKaHI/II/I 158
00001IeHHS;

- OmpeaessTh LEMH JESTEIbHOCTH,
napamMeTpbl U KPUTEPUHU UX JIOCTUKCHHUS,
- BBISIBJISITH SaKOHOMepHOCTI/I 158 HpOTI/IBOpe'-II/IH B
paccMaTpUBAEMBbIX SBJICHUSX;

- BHOCHUTH KOppeKTI/IBBI B JACATCIIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB IICIISIM,

3a/1aBaTh

paBHOBECHE), TEOPHUM M 3aKOHBl (TEOpUS XUMHUYECKOTO CTPOEHUS
oprannueckux BemiectB A.M. byriepoBa, Teopus 3JIEKTPOIUTHYECKON
aucconuanuu, nepuoaudyeckui 3akod .M. MenneneeBa, 3aKOH COXpaHEHUs
MAacchl), 3aKOHOMEPHOCTH, CUMBOJINYECKUHN S3BIK XMMHH, (PAKTOJIOTUUECKUE
CBEJIEHUS O CBOMCTBaX, COCTaBe, MOJyYEHUH U O€30MacHOM HCIOJIb30BaHUH
BOXHEHIINX HEOPraHMYECKUX U OpraHMYeCKHX BEIIeCTB B OBITY U
[IPAKTUYECKOU EATEIbHOCTH YEII0BEKA;

- yYMETh BBIABISITH XapAaKTEPHbIE NPU3HAKM M B3aUMOCBA3b H3YYEHHBIX
MOHATUM, IPUMEHATH COOTBETCTBYIOIIUE ITOHATHUSA IIPU ONIMCAHUU CTPOEHUS U
CBOMCTB HEOPraHMYECKUX M OPraHMYECKUX BEIIECTB M HUX MPEBPALLECHUN;
BBIABIIATH  B3aMMOCBSA3b  XUMUYECKUX  3HAHHUM C  IOHATHUAMHU U




OIICHUBATh PUCKHU MOCJIEACTBUMN AEATEILHOCTH;

- pa3BUBaTh KPEATUBHOE MBIIUICHUE TIPU PEIICHUH
JKU3HEHHBIX TTPOOIEM

0) 0a30BbIe HCCIeA0BaTEeILCKUE TelHCTBHA:

- BIIAJCTh HaBBIKAMHU YYEOHO-HCCIIEAOBATEIIbCKOMN
u MIPOEKTHOM JIeSITCILHOCTH, HaBEIKAMH
paspenieHus mpooem;

- BBIIBJISITh IPUYMHHO-CJICJACTBEHHBIE CBSI3HM U
aKTyaJIM3UPOBATh 3a/avy, BBIIBUTATh THIIOTE3Y €€
petieHus, HaXOJINTh apryMEHTBI JUIS
JI0Ka3aTeJIbCTBA CBOMX YTBEPXKJICHUH, 3aJaBaTh
napameTpbl U KPUTEPUU PEIICHNUS,

- AQHAJIM3UPOBATH IOJYYCHHBIE B XOJE PELICHUS
3a/1a4d Pe3yJbTaThl, KPUTHYECKU OIICHUBATH HX
JIOCTOBEPHOCTb, MPOTHO3UPOBATh HM3MEHEHHUE B
HOBBIX YCJIOBHSIX;

- YMETh NMEPEHOCUTH 3HAHUS B MO3HABATEIBHYIO U
MPaKTUYECKYIO0 00JIaCTH KU3HEACATEIBHOCTH;

- yYMETh HWHTETPUPOBATH 3HAHUS U3 Pa3HbIX
MPEeAMETHBIX 00JIaCTEH;

- BBIABHTaTb  HOBBIC  HJCH,
OPUTHMHAJILHBIE TIOJIXO/IbI M PEIICHUS;
- CIMIOCOOHOCTh UX UCIOJIb30BAHUS B
ITO3HABATEJIBHON U COLUAIbHOW MPAKTHKE

npeajararb

MIPEACTABICHUSAMU APYTUX €CTECTBEHHOHAYYHBIX IIPEIMETOB;
- yMeTh HCIOJb30BaTh HAUMEHOBAHUS  XMUMHYECKUX  COCAUHEHUU
MEXIYHAPOJAHOTO COK03a TEOPETHYECKOM M NPUKIAAHOW XHUMHUHU H
TPUBHUAJIbHBIC HA3BAaHUSI BAXKHEUIIINX BEIIECTB (ITUJICH, alleTUJICH, TJIMIEPHUH,
denon, Qopmanpaerun, yKCycHas KHCIOTa, TJMIMH, YrapHbIi ras,
YIJIEKUCIIBIN Ta3, aMMHUaK, TalleHas U3BEeCTh, HEralleHas U3BEeCThb, TUThEBaAs
colla U JPYIHX), COCTaBIATh (OPMYJIbI HEOPTraHMUECKUX U OPraHMYECKUX
BCIICCTB, YPABHCHHSI XUMUYECKUX PEAKIUH, OOBICHITH WX CMBICT;
MIOATBEPKIATh XapaKTepHbIE XUMUYECKHE CBOMCTBA BEILIECTB
COOTBETCTBYIOIIUMHU HKCIIEPUMEHTAMH M 3aMMCAMH YPAaBHEHUM XUMHUYECKHUX
peaKIuii;

- YMETh YyCTAaHABJIMBATh IMPUHAJJICKHOCTh HM3YyYECHHBIX HEOPTaHWYECKUX U
OpPraHMYECKUX BEILLECTB K ONPEJEICHHBIM KJIaccaM M TpymiaM COEIUHEHHH,
XapaKkTEepU30BaThb WX COCTAaB M BAKHEHINME CBOWCTBA; OMPENEISATH BUIBI
XUMHUYECKUX CBsI3eH (KOBaJCHTHAas, MOHHAs, METa/In4yecKas, BOJOPOIHAs),
THUIBI KPUCTAJUTMYECKUX PEHICTOK BEIIECTB; KIACCHPHUIIMPOBATH XHMHUCCKHE
peakuuu;

- chopMUpOBaTh TPEACTABICHUSA: O XHMHYCCKOW  COCTaBJISAIOIICH
€CTECTBEHHOHAYYHOW KapTHHBI MHPA, POJIM XMMHUHM B TO3HAHWM SIBIICHUU
npupoabl, B (OPMHUPOBAHWMU MBIIUICHUS W KYJIbTYpPhl JIMYHOCTH, €€
(GYHKIIMOHATBLHOW TPAMOTHOCTH, HEOOXOUMOM Il PEIICHUS] MPAKTUYECKUX
3a/1a4 ¥ IKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3J0POBBIO U
MIPUPOAHOMU Cpele;

- YMETh NPOBOJUTH PACUEThl MO XUMHUYECKUM (PopMysiamM U ypaBHEHUSIM
XUMHUYECKUX  pEaKIuid ¢  HCIOJIb30BaHMEM  (U3UYECKUX  BEJIHUUH,
XapaKTEePU3YIOIIUX BEIIECTBA ¢ KOJUYECTBEHHON CTOPOHBI: MAacChl, 00beMa
(HOpManbHBIE yCIIOBHUSI) Ta30B, KOJNWYECTBA BEIIECTBA; HCIIOIb30BAThH
CHUCTEMHBIE XUMUYECKHE 3HAHWS JUISI TMPUHATHS PEIICHHUH B KOHKPETHBIX
JKU3HEHHBIX CUTYaIUsIX, CBSI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHUEM

OK 02.
Hcnonn3oBarh
COBPEMEHHBIC
cpenacTBa

B 00.1acTH HEHHOCTH HAYYHOI'O NTO3HAHMS:

- c(OPMHPOBAHHOCTH MHPOBO33PEHH,
COOTBETCTBYIOILIETO ~ COBPEMEHHOMY  YPOBHIO
pa3sBUTHS HAyKM M OOIIECTBEHHOM IPaKTHKH,

- yMeTh IUIaHUPOBaTh M  BBHIIOJHATH XUMUYECKUH  OKCIEPUMEHT
(mpeBpallleHusT OpPraHWYECKUX BEUIECTB IIPM HArpEeBAaHUHU, IOIYUYEHHE
ATHJIEHA U U3yYEHHUE €ro CBOMCTB, KAUECTBEHHbIE PEAKIMU Ha ajabIEeTUIbI,
KpaxMmaJl, YKCYCHYIO KHCJIOTY; JeHaTypalus OeJIKOB IpU HarpeBaHuw,




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

OCHOBaHHOT'O Ha Jiasnore KYJIBTYP,
CIIOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MeECTa B
MOJIMKYJIBTYPHOM MHDE;

- COBEPILICHCTBOBAHUE S3BIKOBOW M YWUTATEIIbCKOU
KYyJbTYpbl KaK CpEJICTBA B3aUMOJECUCTBUS MEXIY
JXOIbMU U ITO3HAHUS MUDA;

- OCO3HAaHME LUEHHOCTU HAyYHOU JEATEJIbHOCTH,

FOTOBHOCTb  OCYILIECTBJISITh  NPOEKTHYIO U
HCCJIEIOBATEILCKYIO JeSITeNIbHOCTD
WHJUBUIyaJILHO U B TPYIIIIE;

OBinaseHue  yHMBepPCAJbHBIMM  Y4eOHBIMH

MO3HABATEJILHBIMH 1eHCTBUSIMMU:

B) padora ¢ ungopmanmeii:

- BJIAACTb HAaBBIKAMH IIOJTYYCHUSA I/IH(i)OpMaIlI/II/I n3
HUCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSITEIEHO
OCYLIECTBIIATh NOUCK, aHAJIU3, CUCTEMATU3ALIUIO U
UHTEPIPETALNIO HHPOPMAIH PA3TUYHBIX BUJIOB U
dbop™m npeacTaBIeHuUs;

- co3JaBaTh TEKCThl B Pa3IMUYHBIX (opMarax ¢
y4eTOM Ha3HaueHus: HMHPOpMAIUMU U IIeJIeBOI
ayJIMTOpUH, BBIOMpas ONTHUMAIbHYIO  dopMy
MNpEaACTaBJICHUA U BU3yaJIM3allhuu,

- OICHMBATh JOCTOBEPHOCTb, JIETUTUMHOCTH
uHpopMmaluu, €€ COOTBETCTBUE IMPABOBBIM U
MOpPaTbHO-ITHUYECKUM HOpMaM;

- HCTOJIb30BaTh CpelICcTBa HHGOPMAIIMOHHBIX U
KOMMYHHMKAIIMOHHBIX TEXHOJOTHH B pEUICHUH

KOTHUTHBHBIX, KOMMYHHKATHBHBIX u
OpPTaHM3aIlMOHHBIX  337a4 ¢  COOJIOJCHHEM
TpeOOBaHMUI SPrOHOMUKH, TEXHUKH 0€301MacCHOCTH,
TUTUEHBI, pecypcocOepekeHus, TPaBOBBIX U
STUYECKUX  HOpPM, HOpM  HHGOPMAIIMOHHON
0e30I1acHOCTH;

- BJIaACTh HAaBbIKaMH pacCliO3HaBaHHA U 3alIUThL

[BETHBIE pPEaKIUH OCJIKOB, MPOBOJAUTH pEaKIUd HOHHOro oOMeHa,
OTIpeNeNATh Cpelly BOJHBIX PACTBOPOB, KAUECTBEHHBIC PEAKIIUU Ha CyJbdar-,
KapOoHaT- M  XJOpPUA-aHUOHBI, HA  KaTHOH AaMMOHUS;  pellaTh
AKCIIEpUMEHTANIbHbIE 3afaun 1o TeMam "Mertamel" u "Hemeramisl") B
COOTBETCTBUHU C IMpaBWJIaMU TEXHUKH OE€30MaCHOCTH MHpHU OOpalIeHUH C
BEIIECTBAMH U JIAOOPATOPHBIM OO0OPYJOBAHUEM; IMPECTABIATh PE3yJIbTAThI
XUMHUYECKOT0 SKCIIEpUMEHTa B (popMe 3alliCH ypaBHEHUN COOTBETCTBYIOIINX
peakuuii 1 GOpMyJIMPOBATH BHIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB;

- YMETb aHAJIU3UPOBATh XUMHUECKYIO HH(OPMALIMIO, TOTyYaeMyI0 U3 Pa3HbIX
MCTOYHUKOB (CpeACTB MaccoBOU MH(popManuu, cetb IHTepHET u Apyrue);

- BIAJACTb OCHOBHBIMH METOJAAaMH HAay4YHOTO TIO3HAHMUS BEIIECTB H

XUMUYECKUX  sIBJeHUM  (HAONIOACHHE,  U3MEpEHHUe, 3KCIIEPUMEHT,
MOJICIIUPOBAHUE);

- YMETh NPOBOJUTH PACUETHl MO XUMHUYECKUM (PopMysiaM U ypaBHEHUSIM
XUMUYECKUX  pPEaKIUi C  HCIOJb30BaHHEM  (PU3MYECKUX  BEIUYHH,

XapaKTEPU3YIOIIUX BEIIECTBA ¢ KOJIMYECTBEHHOM CTOPOHBI: MacChl, 00beMa
(HOpMaslbHBIE YCJIOBHUSI) Ta30B, KOJMYECTBA BEIIECTBA; HCIOJIb30BATh
CUCTEMHbIE XMMMUYECKHE 3HAHUS JJIs MPUHATHS PELICHUH B KOHKPETHBIX
KU3HEHHBIX CUTYyallUsX, CB3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM




nHpopmaru, nHGOPMAITMOHHON 0€30MaCHOCTH
JTUYHOCTH,

OK 04.
DddekTuBHO
B3aUMO/JICHCTBO
BaTh U
paborartsb B
KOJUJIEKTHUBE U
KOMaHJ1e

- TOTOBHOCTb K CaMOPa3BUTHIO,
CaMOCTOSITEIIBHOCTH U CaMOOTIPE/ICIICHUIO;
-OBJIAJICHUC HaBBIKAMM y4eOHo-
HCCIIEIOBATENIbCKOM, MPOEKTHOH W COLMAIBHOM
JIeSTCIIEHOCTH;

OBaagenue YHHBepCaJIbHbIMH
KOMMYHUKATHUBHBIMU 1eCTBUSAMM:

0) coBMecTHAsl 1eATEJIbHOCTD.

- TMOHMMAaTh M MCIOJIb30BaTh MPEUMYIIECTBA
KOMAaHJIHOH ¥ MHAMBUIYaJTbHON PabOTHI,

- NPUHUMATHh 1M COBMECTHOU JEATEIbHOCTH,
OpraHU30BBIBATh U KOOPAUHUPOBATH JIEHCTBUS 10
€€ OCTHDKCHHUIO: COCTaBIIITh IIAH JICHCTBHIA,
pacupenesnsaTh poiad ¢ Y4eTOM MHEHUH YYaCTHUKOB
00CyX)aaTh pe3yJbTaTbl COBMECTHOM paOOTHI;

- KOOPJMHUPOBATb U BBHINONHATH pabOTy B

YCIIOBUSX peanbHOro, BUPTYaJILHOT'O u
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;
- OCYLUECTBJISITh IO3UTMBHOE CTPATETMYECKOE

MOBEJICHUE B PA3JIMYHBIX CUTYyalHUsIX, MPOSIBISATH
TBOPUYECTBO U BOOOpakeHUE, ObITh MHUIIMATUBHBIM
OBJ1aJleHHe YHUBEPCAJbHBIMH PeryJsiTHBHbIMU
JeliCTBUSIMH:

') NPUHSATHE ce0s M APYTHX JIOAei:

- IPUHAMAaTh MOTHUBBI U APTYMEHTHI IPYTHUX JIFOAEH
MIPY aHAJIU3€E PE3YJIbTATOB JIESITEILHOCTH;

- IPU3HABaTh CBOE MPAaBO U MPaBO IPYTHX JIFOAEH
Ha OIIMOKM;

- pa3BUBATh CIIOCOOHOCTH TOHUMATh MU C
MO3UIMHU JPYTOro YETOBEKa;

- yMeThb IUIAHUPOBaTh W  BBINOJHATH XUMHYECKUH  HKCIICPUMEHT
(mpeBpailleHusi OpPTraHWYECKUX BEUIECTB IMPU HArpeBaHUU, IOTyYEHUE
ATUJICHA M U3YYEHHE €ro CBOMCTB, KaU€CTBEHHBIC PEAKIIMU Ha aJIbJETHUJIbI,
Kpaxmajl, YKCYCHYIO KHCIOTY; JeHaTypauus OelKOB MpH HarpeBaHuH,
[[BETHBIC PEAKIMK OCJIKOB, MPOBOIWTH PEAKIMM HOHHOrO OOMeHa,
OTIPEIeNIATh CPEeAy BOAHBIX PACTBOPOB, KAUECTBEHHBIE PEaKIIUU Ha Cyibdat-,
KapOoHaT- W  XJOPUA-aHUOHBI, HAa  KaTHOH AaMMOHUS;  peIlaTh
AKCIIEpUMEHTAJIbHBIE 3afaun 1o TemMam "Metamel" u "Hemeramnsl") B
COOTBETCTBUHU C IMPaBWIAMHU TEXHUKH OE30MaCHOCTH TpPH OOpalICHUH C
BelleCTBaMH U J1a00paTOPHBIM 00OPYIOBaHHEM; MPEACTABIATh PE3yIbTaThl
XUMHUYECKOT0 IKCIIEPUMEHTA B ()OpME 3aIHCH YPABHEHUN COOTBETCTBYIOIIHX
peakiuii 1 GopMyITUPOBATH BHIBOBI HA OCHOBE 3THX PE3YyJIbTaTOB




OK 07.
CopelicTBOBaTH
COXPaHCHHIO
OKpYyXKarolein
cpepl,
pecypcocoepex
CHHIO,
MPUMCHSITh
3HaHUS 00
U3MCHCHUU
KJIMMaTa,
TPUHIUITBL
OEPEIKITUBOTO
MIPOU3BO/ICTBA,
3 pexTUBHO
JIECTBOBATH B
Ype3BbIUAHBIX
CUTYaIUSIX

B 00J1acTH 3K0J10rM4€CKOr0 BOCIIUTAHHUSA:

- c(hopMHUPOBAHHOCTH IKOJOTHYECKOW KYIBTYPHI,
IIOHMMAHHE BJIMSHUS COLMAIBHO-DKOHOMMYECKUX
IIPOLIECCOB  HA  COCTOSIHUE  NIPUPOAHOH U
COLMAIBHOW  Cpelbl, OCO3HAHHWE TIJI00AIBHOIO
XapakTepa 3KOJOrHYECKUX Ipodiem;

- IUIAHMPOBAHME U OCYILECTBICHHE ICUCTBUM B
OKpY’KaIOIlleW cpefe Ha OCHOBE 3HAHUA Lelei
YCTOMYMBOI'O Pa3BUTHUS YEJIOBEUECTBA;

AKTUBHOE HENPUATHE JACHUCTBUH, MPUHOCAIINX
BpEJl OKPYXKAIOIIEH Cpejie;
- yMEHHE TMPOTHO3UPOBATH HEOIATONPUSATHBIC

JKOJOTMYECKUE TOCIEACTBUS IPEAINPUHUMAEMBIX
JICMCTBHM, IPEAOTBPAILATD UX;

- pacmupesnue OIIBITA
JKOJIOTMYECKOM HaAIIPaBJICHHOCTH;
- OBJIa/ICHUE HaBBIKAMH Y4E€OHO-HCCIIEA0BATEIbCKOIA,
MPOEKTHOM U COLIMATIBHOM ESATEIbHOCTH;

JACATCIIbHOCTH

- cdopMupoBaTh MPEACTABICHUSA: O XHUMHUYECKOM  COCTaBJISAIOLICH
CCTGCTBGHHOHay‘-IHOf/'I KapTUHbI MHUpaA, POJIM XHUMHUU B IIO3HAHUH SIBJICHUU
Opupoabl, B (OPMHUPOBAHMH MBIIUICHUS M KYJIbTYphl JIMYHOCTH, €€
(YHKIMOHATIBHON IPaMOTHOCTH, HEOOXOAUMOM ISl pEIICHUs MPAKTHYECKUX
3aJa4 U HKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/I0pPOBBIO U
MIPUPOAHOM CpelIE;

- yMeTh coOJI0[aTh MpaBHiia HKOJIOTHMUYECKU 11eJeco00pa3HOro MoBe/IeHUs B
OBITY W TPYIOBOM ACSATEIBHOCTU B IIEJISIX COXPAHEHMSI CBOETO 3/10POBBSl U
OKpYXarollel MPUPOIHON CpeIbl; YUUTHIBATh OMNACHOCTh BO3JEHUCTBUS Ha
JKMBBIC OPraHU3Mbl OMNPCACICHHBIX BCIICCTB, IMOHHMMAA CMBICII ITOKA3aTCIIA
npeleIbHON JOMYyCTUMOI KOHIIEHTPAIUU
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2. CTPYKTYPA U COJAEPXKAHUE OBIIEOBPA3OBATEJBHOM
JAUCHUITIJIMHBI «XUMUWS»

2.1. O0beM TMCHUIVIMHBI U BUBI Y4eOHO# padoThl

Bua yueOHoii padoThI O0bem B yacax
O01beM 00pa3oBaTeJbHON MPOrpaMMBbI AU CHIUTITHHBI 72

B T.4.

OcHOBHOe coep:KaHue 64

BT. 4..

TEOpETUIEeCKOe 00ydeHNE 30
MPaKTUYECKHE 3aHATHS 24
71a00paTOPHBIE 3aHATHS 10

IIpodeccnoHaNLHO-OPHEHTHPOBAHHOE COlep:KaHue (Colep:KaHue

NPHUKJIATHOT0 MOIYJIA) 0
BT. 4.:

TEOpeTHYecKoe 00yueHue 2
IIPAKTUYECKUE 3aHATUS 4
IIpoMeskyTouHasi aTTecTalUs (3a4eT) 2

11




2.2. TemaTu4yeCcKMi MJIAH M COAEPKAHUE TN CIIUTIIHHBI

HanmenoBanme Conep:xanue yueOHOro MaTtepuasia (OCHOBHOE U PO ecCHOHAIBLHO-OPHEHTHPOBAHHOE), OBLen Yaco dopmupyeMble
. beM 4acoB
pa3aesioB u TeM Ja0opaTopHble U NPAKTHYECKH e 3aHATHS, IPUKJIATHON MOTYJIb KOMIIeTEeHIIM U
1 2 3 4
OcHoBHOE coaepxaHue 64
Pasznes 1. OcHOBBI CTPOEHMS BellleCTBA 6
Tema 1.1. OcHOBHOe coiep:KkaHue 4 OK 01
CtpoeHue aToOMOB
XEMMIECKIX Teoperuueckoe o0yueHnune 2
3JIEMEHTOB U _ _
npupona CoBpemeHHass Mojielib CTpoeHUs aroMa. CHMBOJHUYECKUH S3bIK XUMHHU. XHUMHYECKUM 3JIEMEHT.
XHMU9ECKOi OnexTpoHHas KoH¢urypauus aroma. Knaccudukanus XMMHYECKHX 3JIEMEHTOB (S-, P-, d-i)JIeMeHTI)I).
CBSI3H BanentHbie  3JEKTPOHBI. BanenTtHocTs. DJIEKTpOHHAsg  MpUpoAa  XUMHUYECKOM  CBS3H. 2
DNeKTpOOTPUILIATEIFHOCTh. Buabl XUMHYECKOW CBsi3u (KOBaJieHTHAs, HWOHHAs, METAJUIMYECKas,
BOJIOPO/IHAS) M CITIOCOOBI ee 00pa30BaHUs
IIpakTHyeckne 3aHATHSA 2
Pemienue 3amaHuii Ha UCMNOJIB30BAaHUE XUMHUYECKOW CHUMBOJMKH M Ha3BaHWN COEIUHEHUN 1O
HOMEHKJIAType MEXKIYHAPOJHOTO COI03a TEOPETUYECKONM W TPHUKIAAHOW XUMHUU W TPUBUAIBHBIX
Ha3BaHWM ISl COCTABIICHUS XHUMHUYECKUX (OPMYI JABYXAaTOMHBIX COEIWHEHUH (OKCHUIOB, CYJIb(HIOB,
TUAPUJIOB U T.11.) U APYTHUX HEOPTAaHUUECKUX COEAMHEHUHN OT/IEIbHBIX KJIaCCOB. 2
[IpakTHueckue 3aaHusl Ha YCTAHOBIIEHUE CBA3U MEXAY CTPOCHHEM aTOMOB XMMHUYECKUX JIEMEHTOB U
MEPUOINYECKIM HU3MEHEHHEM CBOMCTB XMMHYECKUX DJIEMEHTOB W UX COCIUHEHHH B COOTBETCTBHH C
nonoxenueM [lepuoanueckoi CUCTEMBI.
Tema 1.2. OcHoBHOe coaep:kaHue 2 OK 01
[Tepuoanueckuit OK 02
3aKOH U TaOIHIa IIpakTHYeckne 3aHATHA 2
J.. MenneneeBa
[Tepuoanueckas cucrema xuMmuueckux 31neMeHToB .M. Menaeneesa. @u3nueckuii CMbICIT 2
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[Tepuonuueckoro 3akona JI.1. MenzaeneeBa. 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XMMUYECKUX
3JIEMEHTOB, 00Pa3yeMbIX MU MPOCTHIX U CIIOKHBIX BEHIECTB B COOTBETCTBUHU C MOJIOKEHUEM
XUMHUYECKOTO0 AemMeHTa B [lepronnueckoii cucremMe. MUpoBO33peHUYECKOE M HAyYHOE 3HAUEHUE
[Tepuoanueckoro 3akona JI.1. Menneneesa. [Iporuosst .M. MenneneeBa. OTKpbITHE HOBBIX
XAMUYECKHUX DJIEMEHTOB.

Perienue npakTuKo-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJJaHUN HA XapaKTepU3AIUI0 XUMUYECKUX
371eMeHTOB «MeTauTn4ecKre / HeMeTaUIMYeCKUE CBOMCTBA, JIEKTPOOTPUILIATEILHOCT XMMHUYECKUX
3JIEMEHTOB B COOTBETCTBUU C UX 3JIEKTPOHHBIM CTPOCHUEM U MOJOKEHUEM B IIEPUOIUUECKON CUCTEME
XUMU4YecKux djiemenToB .M. MenaeneeBay»

Pa3nes 2. Xumndeckue peakinuu 10
Tema 2.1. Tuner | OcHOBHOe coiep:KaHue 4 OK 01
XUMHYECKHUX
peaKIii Teoperuyeckoe o0yueHue 2
Knaccudukanus v TUIIBI XUMUYECKUX PEAKIMN C ydacTHEeM HeopraHuueckux BeriecTB. CocraBieHne
YpaBHEHUN peaKlUi COSIUHEHUs, PA3I0KEHUsI, 3aMEIIICHHs], OOMEHa, B T.4. PEaKlUii TOpPEeHMUsI,
OKHCJICHUS-BOCCTAHOBJICHHUS.
VYpaBHeHUsI OKUCIEHUI-BOccTaHOBNIEHUS. CTeneHb okuciaeHusl. OKUCINUTENb U BOCCTAHOBUTENb. 2
CocraBiieHHE U YpaBHUBAHUE OKHCINUTEIBHO-BOCCTAHOBUTENIBHBIX PEAKIMI METOIOM 3JIEKTPOHHOTO
Oananca. OKHCIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKLIUU B IPUPOJIE, MPOU3BOICTBEHHBIX IIpoLieccax U
KHU3HEIEATEIIBHOCTH OpraHu3MOB
IIpakTH4eckue 3aHATHSA 2
KonnuectBeHHble OTHOLIEHUS! B XUMUU. OCHOBHBIE KOJMYECTBEHHbIE 3aKOHBI B XMMHM M PAaCUeThl IO
YPaBHEHUSM XUMHUYECKMX peakuui. Moib Kak eIuHuIa KoJM4YecTBa BemiecTBa. MosipHas macca.
3aKOHBI COXpaHEHUs Macchl M 3Hepruu. 3akoH ABoraapo. MousspHelii 00beM razoB. OTHOCHUTENbHAS 2
IUIOTHOCTH ra3oB. PacdeTsl mo ypaBHEHHSAM XMMHUYECKMX PEAaKLUH C MCIOJIb30BaHHEM Macchl, 00beMa
(HOpMalibHBIE YCIIOBHSI) Ta30B, KOJIMYECTBA BEIIECTBA
Tema 2.2. OcHoBHOe coaep:kaHue 4 OK 01
DIIEKTPOIUTHYECKA OK 04
Teopernueckoe o0yueHue 2
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s JUCCOLIHALUS U

Teopus aeKTpoIUTHYECKON nucconranuu. VoHbl. DIeKTPOIUTHI, HEAIEKTPOJIUTh. Peakiiuu MOHHOTO

WOHHBIA 0OMEH obmena. CocTaBiieHHE peaklnii MOHHOTO OOMEHAa IyTeM COCTaBIEHUS WX TOJHBIX M COKPAIICHHBIX 2
MOHHBIX ypaBHeHU. KHCI0THO-OCHOBHBIE peakiny. 3aJaHusl Ha COCTaBJICHUE HOHHBIX PeaKIuil
JlaGopaTopHble 3aHSITHS 2
JlaGopaTopHas paboTta “THITbl XUMHUYECKUX PEaKIIHii”.
HccnenoBanue TUIIOB (110 COCTaBY U KOJIMYECTBY UCXOJHBIX U 00Pa3yOIUXCsl BELLECTB) U IPU3HAKOB 5
XUMHUYECKUX peakuuii. [IpoBeneHune peakuuit HOHHOTO 0OMeHa, ONPEeIeIeHNEe CPEIbl BOJHBIX
pacTBOpOB. 3a/1aHNs HA COCTABJICHUE HOHHBIX pPEeaKLUi
KonTpoibHasn
CrpoeHue BeliecTBa U XUMUYECKUE PEAKIIUU 2
padora 1
Pasnean 3. CTpoeHue 1 CBOIICTBA HEOPrAaHMYECKUX BelleCTB 16
Tema 3.1. OcHOBHOe coiep:KkaHue 4 OK 01
Knaccudukanus, OK 02
HOMEHKIIATYpa 1 Teoperuueckoe o0yueHue 2 K
CTpOECHHE .
S — [Ipenmer Heoprannyeckoit xumun. Kiaccugukanns HeopraHuueckux BemiecTs. IIpocTsie U croxHbIe
P BemecTBa. OCHOBHBIE KIIACCHI CIIOKHBIX BEIIECTB (OKCHIbI, THAPOKCHUIBI, KUCIOTHI, COJIH). B3auMoCBs3b
BELIECTB
m HEOpPraHMYECKUX BEIIeCTB. ArperatHble coCcTossHUA BeuecTBa. Kpucramnndyeckue u amopdHbie
BelecTBa. TUIBI KPUCTANTUYECKUX PEIIETOK (aTOMHAsl, MOJICKYJISIpHAS, MOHHAS, METaJITTHUecKasi). 2
3aBUCUMOCTD (PM3UYECKUX CBOMCTB BEIIECTBA OT TUIA KPUCTAIIIMUYECKOMN pelIeTKU. 3aBUCHMOCTb
XUMHYECKON aKTUBHOCTHU BEIIECTB OT BU/Ia XUMHUECKOH CBSI3U U THIA KPUCTATTUYECKON PEIIETKH.
[IprurHBI MHOrOOOpa3us BELIECTB
IIpakTH4eckue 3aHATHSA 2
Homenknatypa HeopraHMUeCKUX BEIIECTB: HA3BAHKE BEIIECTBA UCXO/IS U3 UX XUMUYECKOU (PopMyIIbI
WM COCTaBJIEHWE XUMHUYECKON (POPMYJIIbI HCXOS U3 Ha3BaHUS BEIIECTBA MO MEXKIYHAPOTHOU
(UIOITAK) mnu TpuBHaIbHOM HOMEHKJIIATYPE. 2

Pemenne mnpakThyeckux 3aJaHUN IO KiIacCHU(PHUKALMU, HOMEHKJIAType M XHUMHUYECKUM (opmyrnam
HEOPraHMYECKHUX BELIECTB Pa3JIMYHBIX KJIaccoB (yrapHblii ra3, YIVIEKHCIBIM Ta3, aMMMaK, ranieHas
U3BECTb, HETallleHas! U3BECTh, MUThEBas COAA U JPYTHX): Ha3bIBaTh U COCTABIATH (POPMYJIBI XUMUUECKUX
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BEILIECTB, ONPEAEIATh MPUHAUICKHOCTD K KJIaccy.
HcTounnku xumMudeckoi nHpopMaIuu (CpeIcTB MacCOBOM MHpopMaIuu, ceth HTepHET U IpyTHe).
[Touck nHpopManuu 1Mo HazBaHUSAM, UACHTU(UKATOPAaM, CTPYKTYPHBIM (popmyIam

Tema 3.2. ®uznko-| OcHOBHOE coep:KaHue OK 01
XUMHYECKHE OK 02
CBOMCTBA TeopeTnyeckoe o0yueHue K
HEOPraHUYECKUX .

Mertamnel. O0upe ¢uszndeckne U XUMHUYECKHE CBOMcTBa MeTaiwioB. CriocoObl mosryueHus. 3HaYCHUE
BOHIeCTs METAJJIOB M HEMETAUIOB B IPUPOAE U IKU3HEICATCIBHOCTH 4YeJOBEeKa M opraHu3MoB. Kopposus

METAJIJIOB: BU/IbI KOPPO3UH, CIIOCOOBI 3aLUTHI METAJIJIOB OT KOPPO3UU

Hemeramner. OOmme ¢usnyeckne M XUMHUYECKHE CBOWCTBA HEMETAJUIOB. THWIIMYHBIE CBOWCTBA

HemetaioB IV— VII rpynn. Knaccudukanuus u HomeHknatypa coeiuHeH!i HemeTamuioB. KpyroBopotsl

OMOTEHHBIX IIEMEHTOB B TIPUPOJIC

XUMUYECKHE CBOMCTBAa OCHOBHBIX KJIACCOB HEOPraHMUYECKUX BEIIECTB (OKCHI0B, THPOKCUIOB, KUCIIOT,

cosied u Jip.). 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB MPOCTHIX BELECTB, BOAOPOAHBIX COSAUHEHUH,

BBICIIIMX OKCHJIOB U TUAPOKCUIIOB

IIpakTH4eckne 3aHATHA

CocraBiieHrne ypaBHEHMH XMMHUYECKUX PEAKIHI C ydyacTHEM IPOCTHIX U CIIOKHBIX HEOPraHWYECKUX

BEIIECTB: METANIOB M HEMETAJJIOB; OKCHJIOB METAJJIOB, HEMETAIJIOB M aM(OTEpHBIX 3JIEMEHTOB;

HEOPraHMYECKUX KHCIOT, OCHOBaHMM UM aM(OTEpHBIX THAPOKCUIOB; HEOPraHWYECKUX COJei,

XapaKTEepU3yIOLINX UX CBOMCTBA.

Pemrenne mpakTUKO-OpUEHTHPOBAHHBIX TEOPETUYECKUX 3aJaHUI Ha CBOMCTBA, COCTAB, IOJIYYEHUE H

0e30macHOe HCIOJIb30BAaHUE BaKHEHIIMX HEOPraHWYECKHX BEHIECTB B OBITY M NPaKTUYECKOMH

JEATEIbHOCTH Y€JI0BEKA
Tema 3.3. OcHoBHOe coaep:xaHue OK 01
Nnentuduxanus OK 02
HEOpTaHHYECKHX JlabopaTopHble 3aHATHS OK 04
BEIIECTB

JIaGoparopHas pabota «neHTHuHKaMs HEOPraHUUIECKUX BEILIECTBY.
Pemenne skcriepuMeHTalIbHBIX 3a/ad [0 XUMHYECKHMM CBONCTBAM METaUIOB M HEMETAJJIOB, IO
pacro3HaBaHMIO U NOJYYEHHUIO COEIMHEHNN METAJUIOB U HEMETAJLIOB.
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Wnentudukanuss HEOPraHMYECKHUX BELIECTB C HCIOJIb30BaHUEM HX (PU3MKO-XMMHUYECKHX CBOMCTB,
XapaKTepHBIX KAa4eCTBEHHBIX peakiuil. KauecTBeHHbIe peakiuu Ha cyibpaT-, KapOoHAT- U XJIOPU-
aHMOHBI, HA KATUOH aMMOHMSI

KonTpoasnas .
CBoiicTBa HEOPTaHUYECKUX BEILIECTB 2
padora 2
Pa3nen 4. CTpoeHue U CBOIiCTBA OPraHNYEeCKUX BelleCTB 24
Tema 4.1. OcHoBHOe coaepkaHue 4 OK 01
Kiaccudukanms, K
cTpoeHme u Teopernueckoe odyueHue 2
HOMCHKIATypa [losiBieHMe 1 pa3BUTHE OPTaHMYECKOW XUMUHU Kak Hayku. [Ipeamer oprannueckor xumun. Mecto u
OpraHUICCKHX 3HaYEeHHME OPTAHUYECKON XUMHU B CUCTEME ECTECTBEHHBIX HAYK.
BCIICCTB XUMHUYECKOE CTPOCHHE KaK TOPSAJIOK COSAMHEHUS aTOMOB B MOJICKYJIE COTJIACHO WX BaJCHTHOCTH.
OcHOBHbIE TTOJIOKEHUSI TEOPHUH XUMHUYECKOTO CTPOEHUsI opraHuveckux coeaunenuir A.M. Bytieposa.
VYriepoaHblid CKENEeT OPraHUYEeCKOW MOJIEKYJIbl. 3aBHCHUMOCTh CBOMCTB BEIIECTB OT XHMHUYECKOTO
CTpOeHHS MOJIeKyIl. M3oMepusi u u30Mephl. 2
[lonsatne o ¢ynxnuoHansHOW rpynmne. Panukan. IlpuHmumsl  kimaccuukanuym — OpraHMYECKHX
coequHEHU. MexnyHaponHas HOMEHKJIATypa ¥ IMPUHLOUIBI  HOMEHKJIATYpbl OPraHMYeCKHX
coequHeHnil. [loHsTHE 00 a30TCONEp)KalMX COEJUHEHHSX, OMOJIOrMYECKM aKTHBHBIX BEIECTBaX
(yrmeBojax, upax, Oeilkax M Jp.), BBICOKOMOJIEKYJIAPHBIX COEIMHEHMSX (MOHOMEp, IOJIUMeEp,
CTPYKTYpPHOE 3BEHO)
IIpakTH4eckue 3aHATHSA 2
HomeHnknatypa opraHM4YecKMX COEIUHEHHMH OT/AENbHBIX KJIACCOB (HACBHIIIEHHBIC, HEHACHIIIEHHBIE U
apoMaTHYeCKHUE YTIIEBOJOPO/IbI, CIUPTHI, (DEHOJIbI, AJIbJIETH/Ibl, KETOHbI, KAPOOHOBBIE KHUCIOTHI U JIp.)
CocraBieHre TOJHBIX M COKpAIlEHHBIX CTPYKTYPHBIX (DOpPMyJ OpPraHMYECKUX BELIECTB OTIENIbHBIX 5
KJIACCOB, HCIIOJIb3Ys WX Ha3BaHUS IO CHUCTEMAaTHYECKOW U TPUBHUAJIBHOW HOMEHKIAType (ITHJIEH,
alleTWIeH, MJIMLEpUH, (eHod, (GopMaibAerus, YKCyCcHas KHCIOTa, TTMUIuH). Pacdersl mpocreiimeit
(hopMyIIbI OPraHUYeCcKOM MOJIEKYJIbI, UICXO/sI U3 3JIEMEHTHOI 0 cocTaBa (B %)
Tema 4.2. OcHoBHOe coaepkaHue 12 OK 01
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CaoiicTBa
OpTraHUYECKHUX
COCTUHEHUN

TeopeTnyeckoe o0yueHue

OU3NKO-XMMUYECKUE CBOWCTBA OPraHUYECKUX COEIMHEHUN OTHENbHBIX KJaccoB (0COOEHHOCTH
KJaccu()UKAMU 1 HOMEHKJIATYphl BHYTPH KJIacca; TOMOJIOTHUYECKHUH psif v o0mas popmyria; H30Mepus;
(bu3nyueckre CBOMCTBA; XUMUYECKHE CBOMCTBA; CLIOCOOBI TIOTyUYeHUSs):

— IpeJesbHbIe YIIEBOAOPOAbl (aJKaHbl M LUKJIOANKaHbl). ['OpeHne MeTaHa Kak OJUH M3 OCHOBHBIX
MCTOYHHKOB TEIIa B IPOMBIIIICHHOCTH U ObITYy. CBONWCTBA MPUPOJHBIX YTIIEBOJAOPOIOB, HAXOXKICHUE B
IIPUPOJIE U IPUMEHEHHE AJIKAHOB;

— HenpeJenbHble (QJKEHbl, aJKUHbl M QJIKaJWEHbl) U apOMaTUYECKUE YIIIEBOJOpOAbl. [opeHue
alleTUJIeHA KaK UCTOYHUK BBICOKOTEMIIEPATYPHOI'O IJIAMEHHU AJIsl CBAPKU U PE3KU METaJIOB

— KHUCIIOpOJCOAepkKAalllue COeAMHEHUS (CIUPTHI U (HEHOIIbI, KapOOHOBBIE KUCIOTHI U A(PUPHI, aJIbJICTH/IbI
U KETOHBI, JKHPBI, YIIIeBOABI). [IpakTHueckoe NPHUMEHECHHWE STWICHIJIMKOJS, TIIMIEPHHA, (EHOIA.
[Ipumenenue Qopmanpaeruga, ameraibAeTHAa, YKCYCHOM KHUCIOTBl. Mpula Kak CONU  BBICIIUX
KapOOHOBBIX KHCJIOT. MoOoIIIME CBOWCTBA MbLja

— a30TcojiepKallhe COEQUHEHUs (aMUHBI M aMHHOKHUCIOTHI, Oeyiku). BbICOKOMOJEKyIsIpHbIE
COEUHEHMS (CUHTETUYECKHE U OMOJOTrMYeCKU-aKTUBHBIE). MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BEHO.
[Tonumepusanus dTUIECHA KaK OCHOBHOE HAIIPABJICHUE €TI0 UCII0JIb30BaHUS.

I'eneTndeckas CBsI3b MEXKy KlacCaMu OPraHUYECKUX COCIMHEHHN

HpaKTuquKue 3aHATHSA

CBolicTBa OpraHMYECKHX COEIMHEHUN OTAEIbHBIX KJIAcCOB (TpUBHANbHAS M MEXJIyHapOaHas
HOMEHKJIATypa, XMMHUECKHUE CBOICTBA, CIIOCOOBI MOJIyUYEHHUS): IIpe/iebHbIe (AJIKaHbl U IUKIJIOAJIKAaHbI),
HenpeaeabHble (AIKEeHbI, IKHHbBI U aJIKaJJMeHbl) 1 apOMaTHYECKUE YTIEBOJAOPOAbI, CIUPTHI U (PEHOIIBI,
KapOOHOBBIE  KUCJIOTBI M 3QUpPHl, alIbJAETHABl U  KETOHbl, AaMHHbI M  aMHHOKHCIIOTHI,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHUS. 3aJaHUsl Ha COCTaBICHUE YPaBHEHUN XMMMUYECKHX DPEAKLUH C
y4acTUEM OPraHUYECKUX BEIIECTB HA OCHOBAaHMH UX COCTaBa M CTPOCHUS

CocraBieHue cxeM peakiuid (B TOM YHCIE MO0 TPEAJOKEHHBIM IIeTOYKaM IpeBpalleHuil),
XapaKTEepU3yIOUINX XUMUYECKUE CBOMCTBA OPTaHUYECKUX COEIMHEHUH OTAENbHBIX KJIacCOB, CIIOCOOBI
UX IIOJIy4YeHUS W Ha3BaHUE OPraHUYECKUX COEAUHEHUN I10 TPUBHAIBHOW WM MEXKIyHApOIHOU
CUCTEMATUYECKON HOMEHKJIATYpe.

PemreHne mpakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUM HA CBOMCTBA OPraHUYECKHUX

OK 02
OK 04
ITK
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COG,Z[I/IHCHI/Iﬁ OTACJIBbHBIX KJIaCCOB

JlabopaTopHasi pabora

JIaGoparophas pabota “[IpeBpalieHuss OpraHMUECKUX BEIIECTB PU HarpeBaHUH'".
[Tonyyenue STHIICHA U U3yYCHHE €ro CBOWCTB. MOIETMPOBAHNE MOJICKYJI U XUMUYECKHX IPEBPALICHUN
Ha IpUMepe TaHa, STUICHA, alleTHIIeHa U Jp.

Tema 4.3.
WNnentudukanus
OpPraHUYECKUX
BEILIECTB, UX
3HAYEHUE U
MIPUMCHCHHE B
OBITOBOM U
IIPOU3BOJCTBEHHOMN
EeITEIbHOCTH
YyeJoBeKa

OcHoBHOe coaepkaHue

Teoperuueckoe o0yueHue

buooprannueckue coenunenus. llpumeHnenue u Ouonoruueckas poib yriaeBojnoB. OxucieHue
yIJIE€BOJAOB — HCTOYHHMK DSHEPrUM JKMBBIX OpraHu3smMoB. OOJacTM NPUMEHEHUS aMHHOKHUCIOT.
[IpeBpamenust OenkoB mumM B opraHu3Mme. buonormueckue ¢yHknum OenkoB. buomormueckue
(byHKUMY XUpOB. Pojib OpraHnyeckoil XuMHUM B pelIeHUH Ipo0ieM MUILEBOH 6e3011acCHOCTH

Ponp opranuyeckoil XUMHM B pelIEHHMH HIpoOJeM HHEPreTHUecKoil Oe30MacHOCTH, B Pa3BUTHU
MEAMIIMHBI, CO3aHUH HOBBIX MaT€pUaJIOB, HOBbIX HCTOYHHUKOB YHEPIHH (aJIbTEPHATUBHbBIE HCTOYHUKU
sHeprum). OnacHOCTh BO3JEHCTBYS HA KUBbIE OPraHU3Mbl OPraHUYECKUX BELIECTB OTAEIbHBIX KIACCOB
(yrneBomopobl, CHUPTHI, (DEHOJIBI, XJIOPOPraHWYECKUE IMPOU3BOJAHBIC, ANBAETHABI U [p.), CMBICI
[IOKa3aTelis MPeAeIbHO TOIyCTUMON KOHLICHTpaLuu

JlaGopaTopHble 3aHATHUS

JlabopaTtopHas padora: “VneHTudukaims OpraHMueCKuX COeIUHEHNN OTACTbHBIX KIacCOB”
WnenTudukanys opraHiuecKuX COeIMHEHUH OTAEIbHBIX KJIACCOB (Ha MpUMeEpe ajbJIeruI0B, Kpaxmala,
YKCYCHOW KHCIIOTBI, O€IKOB U T.I.) C MHCIOJb30BAaHMEM HX (PU3HKO-XUMUYECKHUX CBOWCTB U
XapaKTepHBbIX KauyeCTBEHHBIX peakuuid. Jlenarypauusi Oenka npu HarpeBaHuu. L[BeTHble peakuuu
O0enxoB. BO3HMKHOBEHWE AHATMTHYECKOTO CHTHAJNIA C TOYKH 3PEHUS XMUMHYECKHX IPOIECCOB TIPH
MPOTEKaHUN Ka4eCTBEHHOM peaKkuy, MO3BOJISIONIEH HASHTH(PHUINPOBATh NPEITI0KEHHbIE OPraHUYECKHE
BelIeCcTBa

KonTtpoibHasn
pabdora 3

CtpyKTypa ¥ CBOMCTBA OPraHUYECKUX BEILIECTB

OK 01

OK 02

OK 04
[IK
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Paznea 5. Kunernueckue 1 TepMOAHMHAMUYECKHE 3AaKOHOMEPHOCTH NPOTEKAHUSI XMMHYECKHX pPeaKIuii
CkopocTh OcHoBHOe coJep:kaHue OK 01
XUMHYECKUX OK 02
peaKLHnii. [IK
XUMHYECKOE
paBHOBECHE
TeopeTnyeckoe o0yueHue
CKOpOCTb peakIiM, €€ 3aBUCHUMOCTb OT Pa3IMuYHBIX (aKTOPOB: MPHUPOJBl PEarupyrolluX BELIECTB,
KOHLEHTPALlMl pEearupyromux BELIECTB, TEMIEpaTypbl U IUIOMAAM PEAKIMOHHOM IOBEPXHOCTH.
TemnnoBbie 3G GEKTh XUMUYECKUX peakIMid. DK30- U SHAOTEPMHUUYECKHUE, PEAKLIUH.
OOpatumocTh peakuuid. XHMHUYECKOE pPABHOBECHE U €ro CMEIIEHHE I0J JACUCTBUEM pa3IUYHbIX
(bakTOpOB (KOHLEHTpAlLKsl peareHTOB WM MPOILYyKTOB peakiiy, JaBIeHUe, TeMIIepaTypa) s CO31aHus
ONTUMAJIbHBIX YCIOBUI IPOTEKaHUs XUMUYeCKUX npoueccoB. IIpunnun Jle [latense
IIpakTH4eckue 3aHATHA OK 01
OK 02
Pemienne npakTHKO-OPUEHTUPOBAHHBIX 3aJaHUN Ha aHaIU3 (AKTOPOB, BIUSIOLUIMX HAa H3MEHEHHE K
CKOPOCTH XMMHUYECKON peakiuy, B T.4. C MO3UIMNA IKOJIOTUYECKH 11€TIECO00PA3HOT0 MOBEJACHUS B OBITY
U TPYAOBOH IEATEIBHOCTH B LIEJISAX COXPAHEHUS CBOETO 3/10POBbsl U OKPYXKAIOIIEH IPUPOJAHOMN CpEbl.
Pemenne mnpakTHKO-OPUEHTHUPOBAHHBIX 3aJaHUM Ha mnpuMmeHeHue npuHouna Jle-Illarense st
HaXOXXJCHUs HalpaBJIeHUs] CMEIIEHHs pPAaBHOBECHS XUMHUUYECKOM peakUuud U aHanu3 (akTopoB,
BIIUSIIOLIUX HA CMEIIEHNE XUMUYECKOTO paBHOBECHS
Paznea 6. PactBopsI
Tema 6.1. OcHoBHOE coaepkaHue OK 01
[TonsaTue o OK 02
pacTBOpax TeopeTnyeckoe o0yueHue OK 07
K

PactBopenune kak Qusuko-xumuyeckuii mporecc. PactBopel. CrnocoObl TPHUTOTOBJICHHS PAaCTBOPOB.
PactBopuMocTs. MaccoBasgs mons pacTBOpeHHOro BemiecTBa. (CMBICH MoOKazarens MpPeaeibHO
JOMYCTUMON KOHIIEHTPAIMH U €r0 UCIOJIb30BaHUE B OLIEHKE SKOJIOTHYECKON O€30MMacCHOCTH.
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[IpaBuna 5KOJIOTMYECKH L€JIeCO00OPa3HOI0 IOBEACHHUS B OBITY M TPYJOBOH [EATENBHOCTH B LEJSIX
COXpaHEHUsl CBOETO 3J0POBbsl U OKPY’KAIOIIEH NPUPOJHON CPEABbI; ONIACHOCTh BO3JIECUCTBUS HA YKUBBIE
OpPraHMU3MBI OIPEJCIICHHBIX BEIIECTB.

Pemenne npakTUKO-OpUEHTHPOBAHHBIX PACYETHBIX 33JaHUN HA PACTBOPHI, UCIOIb3yEeMbIe B OBITOBOW U
IIPOU3BOJICTBEHHON JESATEIILHOCTH YEJIOBEKA

Tema 6.2. OcHoBHOE coaepxaHue OK 01
Hccenenosanue OK 02
cBoiicTB pactBopos |/1adopaTopHbie 3ansTHS OK 04
JIaGoparophas pabota «IIpuroroBiaeHue pacTBOPOB». HK
[IpuroTtoBneHue pacTBOpPOB 3aJlaHHOM (MaccoBoO, %) KOHLIEHTpalMH (C IPAKTUKO-OPUEHTUPOBAHHBIMU
BOIPOCAMH) U OIIPEJICIIEHUE CPeJIbl BOJHBIX PACTBOPOB.
Pemrenue 3a1a4 Ha MPUTOTOBJICHNE PACTBOPOB
IIpodeccuonanbHO-OPHEHTHPOBAHHOE cO/lep:KaHMe (Co/lep:KaHue MPUKIATHOI0 MOLYJIs)
Paznen 7. Xumusi B ObITY U POU3BOACTBEHHOI IeATEILHOCTH YeI0BEeKA OK 01
OK 02
Xumnsi B OBITY 1 5 OcHoBHOE coep:kanue OK 04
IIPOM3BOJICTBEHHOM OK 07
JeSITebHOCTH Teopernueckoe o0yuenune K
9eJIoBeKa

Hogeliime 1ocTHKeHUsT XMMUYECKON HAyKH M XUMUYECKOH TexHojoruu. Posb XxumMuu B obecriedeHuu
9KOJIOTMYECKOM, SHEPreTUUEeCKON U MUIIEBOM 0e30MacHOCTH, pa3BUTUN MeAuIMHbIL. [IpaBua noucka u
aHaM3a XUMHUYECKOW HH(OpPMAlMM W3 Ppa3IMYHBIX HCTOYHMKOB (HayyHass W Yy4eOHO-HaydHas
JauTepaTypa, CpeacTBa MaccoBoi nHpopmanuu, cetb IHTepHeT)

IIpakTH4eckne 3aHATHA

ITouck m aHanmu3 KeHCOB O NMPUMEHEHUM XMMHUYECKUX BEIIECTB M TEXHOJIOTHH ¢ ydeToMm Oymyrien
npodeccnoHalbHOM ~ JEATEIBbHOCTH MO  TeMaM:  BaKHEWIIME  CTPOUTENIbHbIE  MaTepHallbl,
KOHCTPYKLIMOHHBIE MaTe€pualbl, KpacKH, CTEKJIO, KEepaMHMKa, MaTepuaiabl Uil JJIEKTPOHMKH,
HaHOMAaTepHallbl, TEKCTHJIbHbIE BOJIOKHA, WCTOYHUKHM OJHEPrHMHM, OpPraHWYeCKUe U MHHEpalbHbIE
y1oOpeHus, IeKapcTBEHHBIE BEIIECTBA, OBITOBAS XUMHUSI.

3amura: [lpencraBnenne pe3yabTaToB pelIeHUs KelicoB B hopMe MUHU-I0KJIa/1a ¢ Ipe3eHTanuen
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HpOMe)KyTO‘{Haﬂ arrecranusd 1mo JTMCIMIIInHEe (3aqu)

Bcero

72
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3. YCJIOBUSI PEAJIU3ALIMM ITPOT'PAMMBI OBILIEOBPA30BATEJILHOM
JUCHMUILIAHBI

3.1. TpebGoBannsi K MUHMMAJLHOMY MATEPHATBLHO-TEXHUYECKOMY
odecneyeHn 1o

Jns peanuzauuu OporpamMMbl JAUCHUIIIUHBI JOJKHBI OBITH MPETyCMOTPEHBI
CIEIYyIOIINE CHEIHATbHbIE MOMEIICHUs: y4eOHBbIH KaOMHET XUMHH W/UIN y4eOHOH
XUMUYECKOH JTab0paToOpHH.

O0opynoBanne y4yeOHOro Kkad0uHera (HAIJSAAHbIE TOCOOMS): HAOOPHI
HIAPOCTEPKHEBBIX ~ MOJIEIEH  MOJIEKYJ, MOJIETH KPUCTAIUIMYECKUX  PEIICTOK,
KOJUIEKIIUU TIPOCTHIX U CJIOKHBIX BEIIECTB U/WIM KOJUIEKIIUU TOJMMEPOB; KOJICKIIUS
TOPHBIX TOPOJ M MHHEpaNoB, Tabnuia MennaeneeBa, yueOHbie (GuibMbl, udpoBbIC
00pa3oBaTebHbIE PECYPCHI.

Texuuuyeckue cpeacrBa  00y4eHHMsl: KOMIBIOTED C  yCTPOWCTBaMH
BOCIIPOU3BEJEHUSI  3BYyKa, NPHHTEpP, MYJIbTUMEIUA-TIPOCKTOP C  DKPAHOM,
MyJIbTUMEINMHAS JOCKA, YKa3Ka-MPE3EHTEP ISl IPE3CHTALIHIA.

O6GopynoBanmne jadoparopuu U pado4YuUX MeCT Ja0OpPaTOPHU: MEH3YPKH,
MUTNETKU-KANEIbHULIBI, TEPMOMETPBI, MUKPOCKOII, JYMbl, NPEIMETHbIE U MOKPOBHBIE
CTEKJIa, MUIAHIIETHI I KaleJbHbIX peakluil, (UiabTpoBabHas Oymara, IpOMBIBAJIKH,
CTEKJIIHHbIE TPOOUPKU, PE3UHOBbIE MNPOOKU, (HOHAPUKK, HAOOpP pPEAKTUBOB,
CTEKJISTHHBIE MaJOYKH, IUTATUBBI JJIi TPOOUPOK; MEPHbIC UUIUHIPHI, BOPOHKU
CTEKJIIHHbIE, BOPOHKU JenuTeNbHble InHapudeckue (50-100 wmut), crymku c
necTukoM, (ap@opoBbie YallKd, TUHIETH, GUIBTPHl OyMakHble, BaTa, Mapiid,
YaCOBBIE CTEKJIA, DJIEKTPOIUIUTKH, JTAOOPATOPHBIE IITATUBBI, CIUPTOBBIE TOPEIKH,
CIIUYKHU, MPUOOp 7Sl MOIYYEHHUs ra3oB (WM MPOOMpKa C Tra300TBOJHON TPyOKOi),
JepKaTenu sl MpOOUPOK, CKISTHKU JJI XPAHEHUS PEAKTUBOB, Pa3IaTOYHbIC JIOTKU;
xumuueckue crakadsl (50, 100 u 200 mi1); mmaTenu; NUHIETHI; TUTEIbHbBIC UG,
CEeKYyHJIOMepHI (TaiiMephbl), MepHbIe pooupku (Ha 10—20 mi1) U MepHbIe KoJIobI (25, 50,
100 u 200 mn), BoasHas OaHsi (WJIM TEPMOCTAT), CTEKJISTHHBIE MAJIOYKH; KOHUYECKUE
K0J10b1 Jy1st TUTpoBanus (50 u 100 mut); MHAUKATOPHBIE TIOJIOCKHU IS onpeneneHust pH
Y CTaHJAapTHAs MHJIUKATOpPHAs IIKaJla; YHUBEPCAIbHBIM MHAUKATOP; NUNeTku Ha 1, 10,
50 mn (umu go3atopel Ha 1, 5 u 10 M), GropeTku Il TUTPOBAHUS, MEAUIIMHCKUE
mmpuiel Ha 100-150 M7, maGopaTopHble W/WIM aHATWTUYECKHE Bechl, pH-meTphl,
CYyHIWIBHBIN 1mKad, u Jp. 1abopaTopHOE 000pPYI0BAHUE.

3.2. UndopManmoHHOe o0ecnevyeHne peajn3auu MporpaMmmbl

1. Jlma peanuzamuu mnporpamMmbl  OuOIMOTEYHBIM (OHI 00pa3zoBaTeIbHON
OpraHu3alMK JOJDKEH WMETh TeYaTHBbIC W/UIU DJIEKTPOHHBIE 00pa3oBaTEbHBIC U
nH()OPMAITMOHHBIE  PECypChl,  PEKOMEHJIOBAaHHBIC  JUISI  HWCIIOJNIB30BAaHUSA B
o0pa3oBaTebHOM Ipoliecce, He cTapie 5 JeT ¢ MOMEHTA U3/IaHusl.
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2. PexoMeHayemble MeyaTHbIe U3JaHus M0 peanu3aiuu o0ueo0pa3oBaTeabHON
JUCUUIUIMHBL TPEJCTaBICHb B METOJAMYECKHX PEKOMEHJAlUAX [0 OpraHu3alvu
oOydJeHwus.

OcHOBHas AUTEPATYpA:

1. I'abpuensu, O. C. Xumus: 10 xracc: 6a30Bbiit ypoBeHb: yueonnk / O. C.

I'abpuensn, WM. I'. Octpoymos, C. A. CnangkoB. — 5-¢ u3a. — Mocksa:
[IpocBenienue, 2023.

2. T'abpuensn, O. C. Xumus: 11 knacc: 6a30Bbiit ypoBeHb: yueonuk / O. C.

I'abpuensn, WM. I'. Octpoymos, C. A. CnaagkoB. — 5-¢ u3a. — Mocksa:
[Ipocsemenne, 2023.

3. Xumus: 11 xnacc: 6a30BbIif ypoBeHb: yueOHuk / B. B. Epemun, H. E.

Ky3bmenko, A. A. [lposnos, B. B. Jlynun; nox penakmueit B. B. Jlynuna. — 9-e

u3a. — Mocksa: [Ipocsemienue, 2022.
JlonoJiHUTEIbHAS AUTEPATYpA:
1. Xumust: 10 knacc: 6a30BbIil ypoBeHb: yueOHuk / B. B. Epemun, H. E.
Kys3bmenko, B. W. Tepenun [u ap.]; nox penakumeit B. B. Jlynuna. — 9-e us.
— Mocksa: [Ipocsenienue, 2022.
2. Pymsutuc, I'. E. Xumus. 10 knacc: 6a30BbIi ypOBEHb: YUEOHUK IS
obmeobpasoBarenbubix opranm3amuii / I'. E. Pyasutuc, ®@. I'. ®enpaman. — 9-¢

m3a. — Mocksa: [Ipocsemenne, 2022,
3. Pymsutuc, I'. E. Xumus. 11 knacc: 6a30BbIit ypoBeHb: yueOHuk / I'. E.
Pynzutuc, @. I'. ®enpaman. — 9-e uza. — Mocksa: [Ipocsemienue, 2022.
4. Kysuenona, H. E. Xumus: 10 xnacc: 6a30Bbiii ypoBeHb: yueonuk / H. E.
Kysnenosa, H. H. I'apa, A. H. JIéskun; mox penakiueii A. A. KapmoBoit. — 2-¢
m3a. — Mocksa: [Ipocsemenune, 2022,
5. Ky3nenona, H. E. Xumusi: 11 kiacc: 6a30Bbiii ypoBeHb: yueOHuk / H. E.
Ky3nemnora, A. H. JI€skmH, M. A. IlaramoB. — 2-¢ u3a. — Mocksa:
[Ipoceenienue, 2022.
[lepedenb pecypcoB HHOOPMAITMOHHO-TEIEKOMMYHUKAIIMOHHOMN ceTu « UHTepHeT:

CnopaBouHas mpaBoBas cucrtema «l apanT»;

denepanbHas rocyaapcTBeHHas nHGopMalMoHHas cucteMa «HarmonanbHas
AJIEKTPOHHAS OUOIHOTEKAY.

OBC «Znanium.com» - https://znanium.com/

9BC Opaiir - https://urait.ru/
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4. KOHTPOJIb n OIEHKA PE3YJBTATOB
OBIIEOBPA3OBATEJILHOM JUCHOUILJINHBI

OCBOEHUA

KOHTpOJIB N OLICHKA PC3YJIbTATOB 06yLICHI/I5{ OCYHICCTBICTCA IIPCIIOAABATCIIEM

B IIpOIECCE€ TMPOBEICHHUS TMPAKTHUYECKUX 3aHATAA W Ja0OpaTOpHBIX  padoT,
TECTUPOBAHMS, a TAKXKE BBIMIOJTHEHUS OOYyYalOIIMMUCA WHIUBUAYaJbHBIX 3aJaHUMH,
MIPOEKTOB, HCCIIeIOoBaHUN. Pe3ynpTaThl 00ydeHHsI ONPEACNSIOT, YTO OO0ydaromuecs
JOJDKHBl  3HATh, I[OHUMAaTh M JEMOHCTPUPOBATH IO 3aBEPIICHUM HW3YUYCHUS
JTHACIUTLIAHEL.

st popMupoBaHUS, KOHTPOJS M OIEHKH PE3yJbTaTOB OCBOCHHS YUEOHOM
JUCHUIUIMHBI UCIIONB3YETCS CHCTEMa OIEHOYHBIX MEPONPHATHH, MPEeICTaBISIONMAs
c000M KOMIIJIEKC YUE€OHBIX MEPOIPUATHM, COTIAaCOBAHHBIX C pe3yJibTaTaMu 00y4YeHUs
u chopmynupoBanHbix ¢ ydetoMm DPI'OC COO (mpeaMmeTHbIE pPe3yiabTaThl 110

nucuumuinae) u GI'OC CIIO0.

XUMHYECKHX IJIEMEHTOB
Y IPUPOJa XUMHYECKOU
CBA3U

(hopMyITbl COeTUHEHUN B
COOTBETCTBHH CO
CTETICHbIO OKHCIICHUS
XUMHYECKHUX DJIEMEHTOB,
MCXOJISl U3 BAJICHTHOCTH U
ANEKTPOOTPHUIATENEHOCTH

Tunbl 01leHOYHBIX
Ne | OK/IIK | Moayas/Pa3znen/Tema | PesyabraT 00yuenust .
MeponpUusATHI
| | OcHoBHOe coaepkanue
1 ®dopmyaupoBaTh
Pa3nea 1. OcHoBbI PMYJIHP
0a30Bble NOHATHA U
CTPOEeHHs BelecTBa
3aKOHbI XUMHHU
1.1 |OKO01 CrpoeHue aToMOB CocraBnars xummnueckue |1. Tect «CtpoeHue atomoB

XAMUYECKHX DJIEMCHTOB U
MPUPOJIa XUMHUYECKOM CBSIZH.

2. 3agaun Ha COCTaBJICHHE
XUMHYECKHUX HOopMyIT
JIBYXaTOMHBIX COE€IMHEHUN
(oxcumoB, cynb(pUAOB, TUIPHUIOB
U T.IL).

3. 3agaHus Ha UCIIOJB30BaHUE
XAMUYECKOM CUMBOJIMKH U
Ha3BaHWH COCOUHCHHI I10
HOMEHKJIAType MEXIYyHAPOAHOTO
COI03a TEOPETUYECKON U
MPUKJIAHON XUMUU U
TPUBUAIILHBIX HA3BAHUU IS
COCTaBJICHUS XUMUYCCKHUX
(hopMyI1 IBYXaTOMHBIX
COeTMHEHUH (OKCHJIOB,
CyJb(UI0B, THAPUIOB U T.I.) U
JIPYTUX HEOPTAaHUIECKUX
COCIMHEHHH OTACIbHBIX KJIaCCOB
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OK/IIK

Monayas/Pa3nen/Tema

PesyabTaTr 00yyeHus

THnbI OLEHOYHEIX
Meponpus THI

1.2

OK 01
OK 02

[lepuoauueckuii 3aK0H U
tabmuma J[.U.
Menneneena

XapakTepu3oBaTh
XMUMUYECKHE HJIEMEHTHI B
COOTBCTCTBUHU C UX
10JIO)KEHUEM B
IIEPUONYECKON CUCTEME
XUMHUYECKHUX 3JIEMEHTOB
.. MenneneeBa

1. Tect «MeTannuueckue /
HEMeTaJlJINYECKHUE CBOMCTBA,
3JIEKTPOOTPULIATEIHLHOCTD U
CPOJICTBO K 3JIEKTPOHY
XAMUYCCKHX JIECMCHTOB B
COOTBETCTBHUE C UX AJIEKTPOHHBIM
CTPOCHUEM M MOJIOKEHUEM B
MEPUOJUYECKON CUCTEME
XUMHUYECKHX djieMeHToB J[. 1.
Menneneesay.

2. IlpakTyeckue 3a1anus Ha
YCTaHOBJICHUE CBSI3U MEX]TY
CTPOCHHUEM aTOMOB XUMHUYECKUX
3JIEMEHTOB M TIEPUOUIECKUM
N3MEHEHHEM CBOMCTB
XHUMHYECKHX 3JIEMEHTOB U UX
COEJIUHEHHI B COOTBETCTBUH C
nonoxenueM llepuonnueckoi
CHCTEME.

3. [IpakTrKO-OpUEHTUPOBAHHBIC
TEOPETUUECKHE 3a]aHusI Ha
XapaKTEPHU3ALUI0 XUMHYECKIX
9JIEMEHTOB: «MeTainyeckue /
HEMETAININYECKUE CBOICTRA,
3JEKTPOOTPULATENBHOCTD U
CPOJICTBO K 3JIEKTPOHY
XHMHUYECKHUX DJIEMECHTOB B
COOTBETCTBHE C MX AJIEKTPOHHBIM
CTPOCHUEM U TOJI0KEHHUEM B
MEePUOINYECKON CUCTEME
XAMUYECKHX DJIEMECHTOB

J.1. MennaeneeBay

Pa3znea 2. XumMuuyeckue
peakuuu

XapakTepu3oBaTh THUIIbI
XUMHYECKHX peaKIui

KonTtpoabHnas padora
«CTpoeHue BemecTsa u
XHMHUYECKHeE PeaKIum)

2.1

OK 01
OK 04

Turbl XUMHYECKUX
peakuun

CocTaBJsITh peakiuu
COCIMHEHUS, Pa3JIOKEHUS,
oOMeHa, 3aMelIeHHS,
OKHCITUTEIHHO-
BOCCTAHOBUTCIBbHBIC
peakiuu

1. 3agaun Ha COCTaBJICHHE
YPaBHEHUH PEAKIUM:

— COCIMHCHUS, 3aMCIICHHS,
pasnokeHus, 0OMeHa,

— OKHCJIUTEILHO-
BOCCTAHOBUTEIBHBIX PEAKIIH C
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OK/IIK

Monayas/Pa3nen/Tema

PesyabTaTr 00yyeHus

THnbI OLEHOYHEIX
Meponpus THI

UCIIOJIb30BaHUEM METOIa
AJIEKTPOHHOTO OajaHca.

2. 3agauyn Ha pacyeT MaccChl
BeleCTBa WK 00BEMA
ra30B [0 U3BECTHOMY KOJIMYECTBY
BELIECTBA, MAacCe WIH 00BEMY
OJTHOTO U3 YYaCTBYIOIIUX B
pEaKIfK BEIIECTB; pacUEThI
Macchl (00bEMa, KOJIMYECTBA
BEIIIECTBA) MPOJIYKTOB PEAKIINH,
€CIT OIHO M3 BEIIECTB UMEET
puUMecH

2.2

DIIEKTPOTUTHIECKAS
JYCCOIMAIMS U MOHHBIN
oOmeH

CocraBnaTh ypaBHEHUS
XUMHAYECKUX PEaKIUH
HMOHHOI'0 0OMEHa C
ydacTHEM
HEOPraHWYeCKUX BEIIECTB

1. 3amanus Ha COCTaBIICHUE
MOJIEKYJIIPHBIX U MOHHBIX
pEaKuuii C y4acCTUEM KHCIIOT,
OCHOBaHHUI U COJICH,
YCTaHOBJICHUE U3MCHCHHS
KHCIIOTHOCTH CPEIbI

2. JJaboparopnas padota "Turbl
XUMHYECKUX peakiui'”

Pa3nen 3. Crpoenne u
CBONCTBA
HEOPTraHUYeCKHUX
BelleCTB

HccnenoBats cTpoeHue u
CBOIICTBA
HEOPraHuYeCKuX
BeleCTB

KonTpoabsHnas padora
«CBOHCTBa HEOPraHHUYECKUX
BellecTB)
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OK/IIK

Monayas/Pa3nen/Tema

PesyabTaTr 00yyeHus

THnbI OLEHOYHEIX
Meponpus THI

3.1

OK 01
ITIK

Knaccudukanus,
HOMEHKJIaTypa U
CTpOEHUE
HEOPTaHUYECKUX
BEIIIECTB

Knaccudunuposars
HEOpraHUYecKue
BELIECTBA B COOTBETCTBUU
C UX CTPOEHUEM

1. Tect «Homenkiarypa u
Ha3BaHHUE HEOPTaHUYECKUX
BEILIECTB UCXOJISI U3 UX
XUMHYECKOH (GOPMYIIBI HITH
COCTABJICHUE XUMHUYECKOU
(hopMyJTBI ICXOMIS U3 HA3BaHUS
BEIIECTBA 10 MEKYHAPOIHOM
WJIM TPUBHAIBHOMN
HOMEHKJIaType».

2. 3aauv Ha pacyeT MacCOBOM
J10J1d (MacChl) XUMUYECKOTO
3JIeMEHTa (COeAMHEHHUS) B
MoJIeKyJie (cMecH).

3. [IpakTuyeckue 3aganus 1Mo
KJIacCU(pUKalluu, HOMEHKJIaType 1
XUMHYECKUM (popmyram
HEOPraHUYECKUX BEILECTB
pa3IMYHBIX KJIACCOB.

4. [IpakTuyeckue 3a1aHus Ha
ONpEACIICHUE XUMUYECKON
AKTUBHOCTH BEIIECTB B
3aBUCHMOCTH BUJIa XUMUYECKOI
CBSI3U U THTIA KPUCTAININYECKON
pElIeTKH

3.2

OK 01
OK 02
ITIK

Du3nKO-XNMHYECKIE
CBOMCTBa
HEOPTaHUYECKUX
BEIIIECTB

YcTaHaBIMBaTh
3aBUCHUMOCTH (PU3HUKO-
XUMHYECKUX CBOMCTB
HEOPraHUYECKHUX BEIECTB
OT CTPOEHUSI aTOMOB U
MOJIEKYJI, & TAK)KE TUTIA
KPHUCTAIUTMYECKOMN
pemerku

1. Tect «OcobenHocTr
XUMHUYECKHUX CBOMCTB OKCHIOB,
KHUCJIOT, OCHOBaHU, aM(pOTEpHBIX
TUAPOKCHUJIOB U COJIEH».

2. 3agaHus Ha COCTaBJICHUE
YpPaBHEHUN XUMHUYECKUX PEAKIUN
C YYaCTHEM TMIPOCTHIX U CIIOKHBIX
HEOPraHUYECKUX BEIIECTB:
OKCHJIOB METAJIJIOB, HEMETAIIJIOB U
aM(pOTEPHBIX IJIEMEHTOB;
HEOPraHUYEeCKUX KHUCIIOT,
OCHOBaHU# M aM(OTEPHBIX
TUAPOKCHIOB, HEOPTaHUYECKUX
COJIEH, XapaKTEPHU3YIOLIUX UX
CBOMCTBA U CIIOCOOBI TIOJTYUYEHUSI.
3. IIpakTHKO-OpUEHTUPOBAHHBIE
TEOPETUYECKHE 3a/laHus Ha
CBOMCTBA U MOJyYEHUE
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THnbI OLEHOYHEIX

Ne | OK/TIK | Moayas/Pa3nen/Tema | Pe3yabrat 00y4enusi .
MeponpusiTHi
HEOPraHUYECKUX BEILECTB
3.3 | OK 01 Nnentudukanys Hccnenosath 1. IIpakTUKO-OpPUEHTUPOBAHHBIE
OK 02 |HeopraHuuecKux KaueCTBEHHbBIC PEAKIUN  |3aJaHUs M0 COCTABICHUIO
OK 04 |BemectB HEOPraHWYECKUX BEUIECTB |XMMUYECKUX PEAKIIUNA C y4aCTHUEM
HEOpPraHMYECKUX BEILECTB,
HCIIOJIb3YEMBIX JJIS UX
UICHTH(PUKAIIY.
2.JIabGoparopnas pabota:
“Unentuduxanus
HEOPraHUYECKUX BEIIECTB’
4 Pa3nea 4. Ctpoenune u |HcciaenoBars crpoenne u|Konrponbnas padora
CBOIICTBA CBOIICTBA Opranu4eckux («CTpoeHune u cBOMCTBA
OPraHu4eCKuX BeleCTB OpPraHM4eCcKHX BelecTB)
BeIeCTB
41 | OK 01 Knaccudukanus, Knaccudunuposars 1. 3aganus Ha cocTaBlIEeHHE
[TIK CTpOECHHE U OpraHMYEeCcKHe BEIIeCTBA B [HA3BaHUW OPraHUYECKUX
HOMEHKJIATypa COOTBETCTBUH C UX COEIMHEHUI IO TPUBUAIILHOW WJTH
OpPraHMYECKUX BEIIECTB |CTPOCHUEM MEXlyHapOIHOMN
CUCTEMATUYECKON HOMEHKJIAType.
2. 3ajaHus Ha COCTaBJIEHUE
HOJIHBIX U COKPAILEHHBIX
CTPYKTYPHBIX (hopMyIT
OpPraHUYECKUX BEILECTB
OTJICNbHBIX KJIACCOB.
3. 3aaum Ha onpezeneHue
npocreimen Gopmybt
OpPraHUYECKOI MOJIEKYJIbI, UCXOs
13 DJIEMEHTHOTO cocTana (B %)
4.2 | OK01 CBolicTBa OpraHMYecKuXx | Y CTAaHaBINBATh 1. 3anaHus Ha cOocTaBJIEHHE
OK 02 |coenuHeHui 3aBUCHUMOCTh (PU3HUKO- yYpaBHEHUH XMMUYECKUX peaKLuit
OK 04 XUMUYECKUX CBOMCTB C y4aCTHEM OPraHUYECKUX
ITIK OpPraHUYECKUX BEILECTB OT |BEIECTB HA OCHOBAaHUH UX

CTPOCHUA MOJICKYJI

COCTaBa M CTPOEHUS.
2. 3agaHus Ha COCTaBJICHUE
YpaBHEHUN XUMHUUYECKUX PEAKIUH,
WUTFOCTPUPYIOMIUX XUMHYECKUE
CBOICTBA C YYETOM MEXaHU3MOB
MIPOTEKAHUS TAHHBIX PEAKIINHA 1
TEHETUYECKOM CBS3U
OpPraHUYECKUX BELIECTB Pa3HbIX
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THnbI OLEHOYHEIX

Ne | OK/TIK | Moayas/Pa3nen/Tema | Pe3yabrat 00y4enusi .
MepOonpUATHH
KJIACCOB.
3. PacueTrHble 3a1a4u 11O
YPaBHEHUSM PEAKIUI C y4acTUEM
OpPraHMYECKUX BEIIECTB.
4. JlaboparopHas pabota
“IIpeBpaltieHusi OpraHUYECKUX
BELLECTB [IPU HarpeBaHuu"
4.3 | OK 01 Wnentuduxamnms Hccnenosath 1.IIpakTUKO-OpUEHTUPOBAaHHBIE
OK 02  |opraHnuyeckux BELIECTB, |KAUECTBEHHBIE PEAKIIUN  |3aJaHUs IO COCTABIICHUIO
OK 04 |ux 3HayeHue u OpraHUYeCKHUX XUMHYECKUX PEAKIUU C ydacTUEM
IIK IPUMEHEHUE B OBITOBOW |COCTUHEHHI OTACTBHBIX |OPraHUYEeCKUX BEUIECTB, B T.4.
Y IIPOU3BOACTBEHHOM KJIacCOB UCIIOJIb3YEMBIX IS UX
JIESITEIbBHOCTH YEJIOBEKa uacHTU()HUKAINH B OBITY H
IPOMBIIIIEHHOCTH.
2.JIaboparopnas pabdora:
“UnenTuduxanus opraHndecKux
COEIMHEHUH OTIENbHBIX KJIACCOB”
5 Pazneua 5. XapakTepu3oBaThb
Kunernyeckue n BJIMSIHHE PA3JINYHBIX
TepMOAMHAMHUYECKHE |(aKTOPOB HA
3aKOHOMEPHOCTH PaBHOBeCHE U CKOPOCTh
NPOTEKAHUA XHUMHYECKHX Peakuui
XHMHUYECKHX peakumid
5 | OKO0l CKOpOCTb XMMMUYECKUX | XapaKTepu30BaTh IIpakTHKO-OpUEHTUPOBAHHBIE
OK 02 |peakuuii. XMUMHYECKOE |BIUSHUE KOHIIEHTPAIlMM  |TEOPETHUYECKUE 3aJaHus Ha
[K paBHOBECHE pearvpymoIrx BeIecTB U |aHaINU3 (PaKTOpPOB, BIUAIONIUX HA
TEMIEPaTypbl HA CKOPOCTh [U3MEHEHUE CKOPOCTH XUMHUECKON
XUMHYECKUX PEaKIui peakuuu. [Ipaktrko-
XapakTepu3oBaTh OPUEHTUPOBAHHBIE 3aJJaHUs HA
BIIUSIHUE U3MEHEHUS npuMeHeHue npuHiuna Jle-
KOHIIeHTpauuu Bemects, |lllarenbe qis HaxoxaeHUs
peaKIu Cpeibl U HaIpaBJIEeHUs CMEILEHUS
TEeMIEpaTypbl HA paBHOBECHS] XUMUYECKON peaKuu
CMeIlleHnEe XUMUYECKOTO |M aHaiu3 (GaKTOPOB, BIUSIOMINUX
paBHOBECHS Ha CMeIlleHuEe XUMUYECKOTO
paBHOBECHS
6 HccnenoBaTh MCTHHHBIE

Paspnen 6. PacTBopsl

PACTBOPHI € 321aHHBIMH
XapaKTepUCTHKAMU
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THnbI OLEHOYHEIX

Ne | OK/TIK | Moayas/Pa3nen/Tema | Pe3yabrat 00y4enusi .
MeponpusiTHi
6.1 | OK 01 [Tonsitue o pactBopax  |Paznuyars UCTUHHbBIE 1. 3ajaun Ha MPUTrOTOBJIEHUE
OK 02 pacTBOPbI pacTBOPOB.
IIK 2. IIpakTuKO-OpUEHTHUPOBAHHbBIE
pacueTHbIe 3a/laHus Ha
JUCTIEPCHBIE CUCTEMBI,
WCIOJIb3yeMbIC B OBITOBOM U
IIPOU3BOJCTBEHHOMN AESITEIbHOCTH
YyelioBeKa
6.2 | OK 01 UccnenoBanue croiictB |MccnenoBath Ghusuko- JlaGopaTopHas pabota
OK 04 |pacTBOpOB XUMHYECKHUE CBOMCTBA “IIpuroToBieHue pacTBOPOB”
[TIK HCTUHHBIX PaCTBOPOB

Il | IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COJepPKaHMe (CoAep/KaHue TPUKIATHOTO MOLYJIs)

7 Paspnen 7. OuenuBath nocJjieacTeus |3ammra Keiica (¢ yuerom
Xumus B ObITY U OBITOBOI U Oyayuei npogeccuoHaAIbHON
MPOU3BOJACTBEHHOMI NMPOU3BOACTBEHHOM JAesITeJIbHOCTH)
AesiTeJIbHOCTH AeITeJIbHOCTH YeJI0BeKa
YyeJ0BeKa (ORI (%3 70107040

JIKOJIOTHYECKOI
0e3omacHoCTH

OK 01
OK 02
OK 04
OK 07
ITIK

XuMus B ObITY U
IIPOU3BOJCTBEHHOMN
NESITeIbHOCTH YEJI0BEKA

O11eHMBATh MMOCIEACTBUSA
OLITOBOH U
MPOU3BOACTBEHHOMN
JIEITEILHOCTH YCI0BEKA C
MO3UIAMN DKOJIOTHUYECKOM
0e30IMacHOCTH

Keiic (¢ yuerom Oymymieit
npodecCuoHaNTbHON
JESITEIbHOCTH)

30




5. IUCT UBMEHEHU U JOINOJHEHNUHN, BHECEHHBIX B PABOYYIO

ITPOI'PAMMY JUCIHHUIIJIMHBI

Ha3BaHHe NTHCHHUILTHHBI

No N3MCHCHUA, 1aTd UIBMCHCHH, HOMCPD CTpaHHUIIbI C N3BMCHCHUCM

BbLJIO CTAJIO
OcHoBaHue:
HO,IIHI/ICB JMa, BHCCIIICTO N3MCHCHMU A
Obpaszey ogopmnenus
M3menenne Ne 1 ot 05.10.2024 r., cTp. 23
BbLJIO CTAJIO

OcHoOBHas TUTEpaTypa:

ladopuensa, O. C. Xumusa: 11
KJjacc: 0a30BbIil ypoBeHb: yueOHUK / O.
C. TI'adbpuensn, U. I'. Octpoymos, C. A.
Mockaa:

Crnaakos. 2-¢ Wu3.

[Ipocsemenne, 2020.

OcHoBHas nuTeparypa:
INabpuensu, O. C. Xumus: 11 knacc:

0a30BbIi  ypoBeHb: yueOHuk / O. C.
['abpuensn, H. I'. Octpoymon, C. A.
Cmaakos. 5-e MockBa:
[Ipocsemenne, 2023.

HU31.

OcHoBaHmue: aKTyajin3anuss OCHOBHBIX HCTOYHHUKOB.

HOI[HI/ICB Ju1na, BHECCIICTO N3MCHCHUA
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