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1. OBIIAA XAPAKTEPUCTHUKA P\ABO‘IEI‘/'I ITPOI'PAMMBbI
OBIHIEOBPA3OBATEJIBHOU JUCIHHUIIJIMHbI

Xumus
(Hazeanue yuebHOU OUCYUNTUHBL)

1.1 Mecrto y4eOHOW  JUCHUILVIMHBI B  CTPYKType  OCHOBHOM
npodgeccMoHATbHON 00pa30BaTe/IbLHOI MPOrPaAMMBI

Pabouass mporpamMma 0011e00pa3zoBaTeNbHON AUCHUIUIMHBL (Janee - pabouas
nporpaMma) SIBISIETCS  00sI3aTENIbHOM  4acThi0  00HIe00pa30BaTENBHOTO — LIMKIIA
obpazoBarenbHOl TiporpamMmbl B cooTBeTcTBUU ¢ PI'OC no cnenmanbrocty 44.02.01
«/omkoapHOE 0Opa3zoBaHUE».

TpymoeMKOCTh TUCIUTUTMHBI « XUMUsD» Ha 6a30BOM YpOBHE COCTaBisieT 72 yaca,
3 KOTOpbIX 64 yaca — 0a3oBbIM MOaynb (6 pasnenoB) U 8 4yacoB — MPUKIIATHOMN
monynb (1 pasmen) - «Xumus B OBITY W TPOU3BOJCTBEHHOW JICSITEILHOCTU
4eNIOBEKa», KOTOPBIH  peann3yercs Ha MaTepuange KeHCOB, CBSI3aHHBIX C
DKOJIOTUYECKON  O€30ITaCHOCThIO W OILIEHKOH  IIOCJIEACTBUN  OBITOBOM U
NIPOM3BOJCTBEHHON JAESITENFHOCTH, IO OTpacisaM Oyaymiedl mpodeccrHoHambHON
NEATETLHOCTH 00YYaIOIIUXCSl.

1.2. Hean u miaHupyemblie pe3yJabTAThl 0CBOEHUS TUCHHUILINHBI

CopnepxaHve TPOrpaMMbl 0011e00pa3oBaTeibHON  AUCHMIUIUHBL  « XHUMHUS»
HalpaBJICHO Ha JOCTHXKEHUE PE3yJIbTaTOB €€ HU3YyYEHUS] B COOTBETCTBUHU C
tpedoBanusiMu GI'OC COO c¢ yuetom mpodeccuoHanbHor HampaBiaeHHocTn OI'OC

CIIO.

1.2.1. lleau AMCIHUILIHHBI

@opMHUpOBaHUE y CTYIEHTOB IPEACTABICHHUS O XHMHYECKOM COCTaBIISIOLIEH
€CTECTBEHHO-HAYYHOU KapTUHBI MUPA KaK OCHOBBI IPHUHSTHS PEUIEHUH B )KU3HEHHBIX
Y IPOU3BOJICTBEHHBIX CUTYalUsIX, OTBETCTBEHHOTO IIOBEACHUS B IPUPOJHOU Cpee.

3agauM IMCUMILINHBI:

1) cdopmupoBarh INOHMMaHHE 3aKOHOMEPHOCTEH NPOTEKAHUS XUMHUYECKUX
MIPOLIECCOB U SIBJICHUM B OKPYXKAIOWIEHW CpEe, LETOCTHOM HAyYHOW KAPTHUHBI MHUPA,
B3aMMOCBSI3U U B3aMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTb YMEHHs COCTaBIATh (DOPMyJbl HEOPraHMYECKMX M OPraHUYECKUX
BEIIECTB, YPABHEHHS] XUMUYECKUX PEAKINUN, OOBACHATh UX CMBICI, HHTEPIPETUPOBATH
pPE3yNbTaThl XUMUYECKUX IKCIIEPUMEHTOB,

3) cdopMupoBaThb  HaBBIKM  MPOBEACHUS  NPOCTEHIINX  XUMHUYECKUX
OKCIIEPUMEHTAJbHBIX  HCCIENOBAHUN ¢  COONIOEHMEM TMpaBuUi  0€30MacHOro
oOpallieHus1 ¢ BEIIECTBAMHU U JJaOOpaTOPHBIM 000PYAOBAHUEM;

4) pa3BUTh YMEHHUS HCIOJIb30BaTh HMH(OPMALMIO XUMHUYECKOTO XapakTepa H3
pa3IUYHBIX UICTOYHUKOB;

5) copmupoBaTh yMEHUSI IPOTHO3UPOBATH MOCIEACTBHSI CBOEH JIEATENBHOCTH U
XMUMHUYECKUX MPUPOIHBIX, OBITOBBIX U MPOU3BOICTBEHHBIX IPOLIECCOB;

6) chopMUpOBaTh MOHMMAHUE 3HAYUMOCTU JAOCTHUKEHMM XUMHYECKOM HAyKH U
TEXHOJIOTMH JJIs1 pa3BUTHS COLIMATIBHOM U IPOM3BOJCTBEHHOM cep.



1.2.2. NnaHupyemble pe3ynbTaTbl 0CBOEHUA 06Wweo0bpa3oBaTe/ibHOU AUCLUNANHDI B COOTBETCTBUM C

®rocC Cno um Ha ocHose Proc COO

Koa n
HaMMmeHOoBaHue
dopmupyembix

KOMMeTeHLui

MnhaHupyemble pe3ynbTaTbl OCBOEHUA AUCLUMNJIUHDI

O6wue

AvcumnanHapHblie

OK 01. Beibupats
CHIOCOOBI
pereHus 3a1a4
npodeccuoHab-
HOM
ACATCIIbHOCTHU
MPUMEHUTEIHHO K
Ppa3iInIHbIM
KOHTEKCTaM

B yacTu TpyaoBOro BocnuTaHus:

- TOTOBHOCTh K TPYAY, OCO3HAHHUE LEHHOCTH
MacTepcTBa, TPYA0It00ue;

- TOTOBHOCTH K aKTHBHOﬁ ACATCIIBHOCTHU
TEXHOJIOTHYECKOMI u COLlMaIbHOMI
HaHpaB.HeHHOCTI/I, CHOCOGHOCTB I/IHI/II_[I/II/IpOBaTB,
MJIAHUPOBATh M CAMOCTOSITEIILHO BBITIONHSATH
TaKYIO ACATCIIbHOCTD,

- HWHTEpEC K pPa3TUYHBIM
npodeccCHOHAEHOM IS TEIILHOCTH,
OBjajieHHe YHHBeEpPCAJIbLHbIMH
NMO3HABATEJIbHBIMH JIeHCTBUSIMH:
a) 0a30Bble JOTHYECKHE JelCTBHS.

- CaMOCTOATENLHO ¢bopmynupoBaTh u
aKTyaJIM3UpOBaTh MpoOJEeMy, paccMaTpuUBaTh
€€ BCECTOPOHHE;

- YCTaHaBJIMBATh CYIIECTBEHHBIM MPU3HAK WIIU
OCHOBaHUA IJIA CpaBHeHI/IH, K.HaCCI/Iq)I/IKaI_[I/II/I nu
0000IIICHHUS;

- OHpeI[eJIHTI: neian ACATCIbHOCTH, 3aJ1aBaThb
rapamMeTpbl U KpUTEPUHU UX JTOCTUKEHUS;

- BBIABJIIATDH SaKOHOMepHOCTI/I nu HpOTI/IBOpe‘II/IH
B pacCMaTpPUBAEMBIX SIBJICHUSX;

- BHOCHUTH KOppeKTI/IBBI B ACATCIIbHOCTD,
OIICHUBATh COOTBETCTBHE PE3YJbTATOB IICIISIM,

chepam

Y4eOHbIMU

- BJIAAETh CHUCTEMOM XMMHYECKHMX 3HAHMM, KOTOpas BKJIKOYAET:
OCHOBOTIOJIATAOIIUE TMOHATUS (XMMHUYECKHIA AJIEMEHT, aTOM, DJICKTPOHHAS
000J104Ka aToma, s-, p-, d-3JIEKTPOHHBIC OPOUTAIIH aTOMOB, HOH, MOJIEKYIIa,
BAJIGHTHOCTb, 3JIEKTPOOTPULIATENILHOCTD, CTENIEHb OKUCIICHUS, XUMUYECKas
CBSI3b, MOJIb, MOJISIpHasi Macca, MOJISIpPHBIA 00BEM, YIJIEpOIHBIA CKEJeT,
(GyHKIIMOHANBEHAS TPYIINA, PAJAUKAI, U30MEPHS, H30MEPhI, TOMOJIOTHYECKHIA
psl, TOMOJIOTH, YIJIEBOJOPOABI, KHCIOPOA- MW  a30TCOAEpKallue
COCTUHEHUS, OHMOJOTMYECKH AaKTHUBHBIC BEIIeCTBAa (YIJEBOMBI, KHPHI,
0enku), MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYISIPHbIE
COCIMHEHMS, KPUCTAJUIMYECKasl peIIeTKa, TUIbl XUMHUYECKUX peaKIui
(OKHCITUTENBHO-BOCCTAHOBUTENbHBIE, SK30-U SHAOTEPMUYECKUE, PEAKIIHU
HMOHHOI'O oOMeHa), pactBop, 3IEKTPOJIUTHI, HE3JIEKTPOJIUTHI,
JNEKTPOJIUTUYECKAST ~ JUCCOLMALNS,  OKHUCIUTENb,  BOCCTAaHOBUTEIb,
CKOPOCTb XUMHUYECKOM pEeaKIuu, XUMHUYECKOE PAaBHOBECHE), TECOPUU U
3aKOHBI (TEOpPUS XUMHUYECKOTO CTPOCHMSI OpraHMYecKux BemecTB A.M.
byrnepoBa, Teopus 3JIEKTPOIUTUYECKON AUCCOLMALMM, MEPUOAUYECKUN
3akoH JI.MI. MenneneeBa, 3aKOH COXPAaHEHHS MAacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI S3BbIK XUMHUH, (PAKTOIOTUYECKUE CBEACHHSI O CBONCTBAX,
cocraBe, TMOJY4YeHMHM U O€30MacHOM HCIOJIb30BAHUU  Ba)KHEHMIIUX
HEOPTraHWYECKUX M OPTraHWYECKHX BEIIECTB B OBITY U TMPAKTHUECKOM
NEeSATEIbHOCTH YEJIOBEKA;

- YMETh BBISIBJISITH XapaKTEpHbIE MPU3HAKK M B3aUMOCBSA3b H3YYEHHBIX
MOHSATUH, TPUMEHATHh COOTBETCTBYIOLLME MMOHATHS PU ONMCAHUH CTPOEHUS
Y CBOMCTB HEOPTAHMYECKUX U OPTAaHMYECKUX BELIECTB U UX MPEBpaIICHUM;
BBISIBIIAITH ~ B3aUMOCBSI3b ~ XMMHUYECKMX 3HAaHMUW C TMOHATHAMH U




OILICHUBAThHb pI/ICKI/I HOCJIG,Z[CTBI/Iﬁ JACATCIIbHOCTH,
- pa3BUBaTh KpPEAaTUBHOE MBIIUICHUE TMPHU
peH_IeHI/II/I JKN3HCHHBIX Hp06H€M

0) 0a3oBbIe HCCIeA0BATEIbCKHE TeHCTBHSI:

- BJIaACTH HaBbIKaAMHA yLIGGHO'
HUCCIIEI0BATENbCKON U MPOEKTHOM
ACATCIIbHOCTH, HaBbIKaAMHA pa3pemeHI/1;1
npo0em;

- BBISBIISITh NIPUYMHHO-CJICICTBEHHBIC CBS3U U
aKTyaJIM3UPOBATh 3aJ1a4y, BBIIBUTATh THIIOTE3Y
€e peIIeHUs, HaXOIUTh apryMEHTBl IS
JI0Ka3aTeNIbCTBA CBOMX YTBEPXKICHUH, 33/1aBaTh
napaMeTpsl U KPUTEPUHU PELICHHS;

- QaHAJIM3MPOBATh MOJYYEHHBIC B XOJC PEIICHUS
3aJlau¥ Pe3yNbTaThl, KPUTUYECKU OIICHUBATH HX
JOCTOBEPHOCTH, TPOTHO3UPOBATh M3MCHCHHE B
HOBBIX YCIIOBHUSX;

- YMETh TICPEHOCHUTH 3HAHUS B TIO3HABATEIILHYIO
u IIPaKTUYECKYIO o0nactu
KU3HEIEATENHHOCTH;

- yMETb HWHTETPUPOBATH 3HAHHS W3 Pa3HBIX
MPEAMETHBIX 00J1acTei;

- BBIBUTaTh HOBBIC WJACH, NpeIaraTh
OPUTHHAJILHBIC TTOJIXO/IBI U PEIICHUS;

- CIIOCOOHOCTE MX MCIIOJIL30BAHUS B
MO3HABATEJILHON U COIMATILHON MPAKTUKE

MIPEACTABICHUSAMHU JPYTUX €CTECTBEHHOHAYYHBIX MIPEIMETOB;
- yYMEThb HCHOJb30BaTh HAMMCHOBAaHUSA XHMHYECKHX COCOUHECHHU
MEXIYHAPOAHOIO COK03a TEOPETUYECKOM M IPUKIAJHOM XUMHUH U
TPUBHMAJbHBIC Ha3BaHWs Ba)XKHEHIIMX BEILECTB (ITWJIEH, alleTUJIEH,
rIuieput, (enosn, Gopmanbaerull, YKCycHas KHCIOTa, TVIMLIUH, YrapHbIH
ra3, YrJeKHCIbId TIa3, aMMHUaK, TallcHas W3BECTb, HErallleHas H3BECTb,
NUTbEBAs COJa M JPYTHX), COCTAaBIATH (HOpPMyJbl HEOPraHMYECKHX H
OpPraHUYECKUX BEILECTB, YPAaBHEHUS XMMUYECKUX PEaKLUi, OOBSICHATh UX
CMBICJI; IOATBEP)KIATh XapaKTEpPHbIE XUMUYECKHE CBOWCTBA BEILECTB
COOTBETCTBYIOIIMMHU  DKCIIEPUMEHTAMH WM 3alMCAMHM  YPABHEHMHU
XUMHYECKUX PEAKIIUN;

- YMEThb YCTAHABIIMBATH IPUHAJUICKHOCTh M3Y4YECHHBIX HEOPraHWYECKHUX H

OpraHu4YCCKUx BCIIIECCTB K OIpCaACIICHHBIM KJIacCaM )41 rpymmnam
COCAMHEHMH, XapaKTepU30BaTh MX COCTaB M BaKHEHIIME CBOWCTBA;
OIMPCACIIATH BHU/bI XUMHWYCCKHUX cBsI3el (KOBaJIeHTHaH, HOHHas,

MeTaJlJTn4ecKasi, BOAOPOHAS ), TUIIBl KPUCTAIUTMUECKUX PEIIETOK BEIIECTB;
KJ1accu(UIUpPOBATh XUMUYECKHE PEAKIINH;

- chopMupoBaTh TMPEACTABICHUSA: O XUMHUYECKOH COCTaBIISIFOIICH
€CTECTBEHHOHAYyYHOW KapTUHBl MHpa, POJIM XMMHUU B NO3HAHUU SIBJICHHUU
npupoabl, B (OPMUPOBAHUM MBILIUICHUS W KYJIbTYphl JIMYHOCTH, €€
(GYHKIMOHATBHOM ~ TPaMOTHOCTH,  HEOOXOAMMOW  JJs  peLICHHA
MPAKTUYECKUX 3a/ad U DKOJIOTMYEeCKHM OOOCHOBAaHHOTO OTHOILIEHHUS K
CBOEMY 3/I0POBBIO U IIPUPOJHON CpenE;

- YMETh MPOBOJUTH pacueThl MO0 XUMHUYECKUM (OpMylaM U YpaBHEHUSIM
XUMAYECKHX pEaKkIUii C UCMOIb30BaHUWEM (U3WYECKHX  BEJIHYMH,
XapaKTEepU3YIOIINX BEIIECTBA C KOJIMUYECTBEHHOM CTOPOHBI: Macchl, 00bemMa
(HOpMaJIbHBIE YCJIOBHS) Tra30B, KOJIMYECTBA BEIIECTBA; MCIIOIb30BATh
CUCTEMHbIE XMMHMYECKUE 3HAHUA ISl MPUHATUS PELIEHUN B KOHKPETHBIX
KU3HEHHBIX CUTYalUsX, CBA3aHHBIX C BELIECTBAMH U UX IPUMEHEHUEM




2. CTPYKTYPA U COJAEPKAHUE OBIIEOBPA30OBATEJBLHOM

JUCHUITIMHBI «XUMMUSA»

2.1. O0beM JUCHUIIMHBI U BU/bI Y4eOHOH padoThl
Bua yueOHoii padoThI O0bem B yacax
O6beM 00pa3oBaTeIbHOM MPOrpaMMbl TUCHHILIMHBI 72
B T.Y.
OcHoBHoOe€ conepxaHue 64
BT. 4.:
TEeOpeTUIecKoe o0ydeHne 30
MPaKTUYECKUE 3aHATUS 24
1ab0opaTOPHBIE 3aHATHS 10
IIpodeccnonabHO-OPHEHTHPOBAHHOE COEePKAHME (COMEPKAHUE 5
MPUKJIATHOT0 MOYJIfAA)
BT. U..
TEOPETHUECKOE 00yUeHne 2
[IPAKTUYECKUE 3aHATUS 4
IpomexkyTounas arrecTamus (3a4eT C OICHKOI) 2




2.2. TemaTUueCKuUii NaH U coaepKkaHue gUCLUNANHDI

dopmupy
HanmeHoBaHue CopepxaHue yue6HOro martepuana (ocHosHoe n npo¢eccMoHaZIbHO-OPUEHTUPOBAHHOE), N1abopaTopHbie U O6bvem emble
paspenos u Tem NpaKTUYeCcKMUe 3aHATUA, NPUKNAZHOU MOAYb 4yacoB |KomneTteH
umumn
1 2 3 4
OcHOBHOE€ coaepKaHue 64
Paspgen 1. OcHOBbI CTPOEHUA BeLLecTBa 6
Tema 1.1. OcHOBHOe cogepiKaHue 4 OKO01
CTpoeHune aTomoB
XUMWYECKMX Teopetnueckoe obyueHue 2
3N1€MEHTOB U . .
npVPoaa CoBpemeHHas mMogenb CTpPoeHus aToma. CMMBOAMYECKUIN A3bIK XMMWUU. XUMUYECKUIN 3N1eMEHT. DNEeKTPOHHasA
MUY ECKOI KoHoUrypaumsa atoma. KnaccuduKkauma XMMUYECKUX 31eMeHTOB (s-, p-, d-3n1emeHTbl). BaneHTHble 3/1EeKTPOHbI. 5
cBA3M BaneHTHOCTb. INeKTPOHHAA NPUPOAa XMMWUYECKOM CBA3WU. INEeKTPoOTPULATEeNbHOCTb. Buabl XMmuyeckon csAsm
(KoBaneHTHasn, MOHHaA, MeTaNnyYeckan, BOAOPOAHas) U cnocobbl ee 06pa3oBaHMs
MpakTUyecKkue 3aHATUA 2
PeweHne 3agaHuii Ha MCMNOAb30BaHME XUMMWYECKOM CUMBOJIMKM M HA3BaHW COeAMHEHWI MO HOMEHKANaType
MEeXAyHapOoAHOro coto3a TEOPETUYECKON U MPUKAAAHOM XMMUKM U TPUBMAbHbLIX HA3BAHMW ANA COCTaBAEHMA
XMMUYECKUX GOPMYNn ABYXaTOMHbIX coeAuHeHu (oKkcuaos, cynbdMAoB, MAPUAOB M T.M.) U APYrUX
HeopraHMYeCKNX CoeaMHEHUN OTAENbHbIX KN1acCoB. 2
MpaKTUyeckMe 3adaHMA Ha YCTaHOBJIEHWE CBA3U MeXAYy CTPOEHMEeM aTOMOB XMMUYECKUX INEeMEHTOB U
nepuoamMYeckMm U3mMeHeHMemM CBOMCTB XMMUYECKMX 31EMEHTOB N UX COEANHEHUIN B COOTBETCTBUM C NOJIOKEHNEM
Meproamyeckomn cuctemsl.
Tema 1.2. OcHoOBHOE cogeprKaHue 2 OK 01
MNepunoamnyeckni
MpakTUyecKue 3aHATUA 2




3aKOH 1 Tabauua

oW

MeHpeneeBa

MNepuopgmueckasa cnctema xmummndeckux asnemenTos A.U. Mengeneesa. Punsnyeckuii cmoicn Neprogmyeckoro
3akoHa .M. MeHaeneeBa. 3aKOHOMEPHOCTU U3MEHEHUA CBONCTB XMMUYECKMX 3IN1EMEHTOB, 06pasyemMbix MMM
MPOCTbIX U C/IOXKHbIX BELLECTB B COOTBETCTBMU C NONIOKEHNEM XMMMUYECKOTO 3/1eMeHTa B Nepuogmyeckomn cncrteme.
MunpoBo33peHYecKoe U Hay4yHoe 3HavyeHue lNepunogndeckoro 3akoHa .. MeHaeneesa. lNporHosbl .U.

MeHaeneeBa. OTKPbITUE HOBbIX XUMUYECKUX 31€MEHTOB. 2
PelweHne NpakTUKO-OPUEHTUPOBAHHbIX TEOPETUYECKUX 334aHMUM HA XapaKTepmn3aL Mo XMMNUYECKUX SNEMEHTOB
«MeTannunyeckume / HemeTanInyecKkme CBOMCTBA, 3NEKTPOOTPULATENbHOCTb XMMUYECKUX 3/1EMEHTOB B
COOTBETCTBMMU C UX INEKTPOHHbIM CTPOEHMEM U MOJIOKEHMEM B NEPUOANYECKON CUCTEME XMMUYECKUX 91EMEHTOB
O.U. MeHgeneesa»
Paspgen 2. Xumuueckue peaxkumm 10
Tema 2.1. Tunbl OcHOBHOe cogepiKaHue 4 OKO01
XUMUYECKMX
peaKLuii Teopetnueckoe obyueHue 2
Knaccndumkauma n TMnbl XMMUYECKUX peaKLMin € yd4acTuem HeopraHuveckumx sewects. CocTaBneHne ypaBHEHUN
peakuunii CoeANHEHWA, PA3NOKEHNA, 3aMeLLLeHMA, 0OMeHa, B T.4. peaKLMii TOPeHNA, OKUCNEHUA-BOCCTAHOBAEHMUS.
YpaBHeHUA OKMUCNeHnA-BoccTaHoBNeHUA. CTeneHb oknucneHua. OKucamuTenb n BocctaHoButenb. CocTaBieHne u 2
YypaBHMBaHME OKUCNUTENIbHO-BOCCTAHOBUTE/IbHbBIX PeaKLMA METOA0M 3NEKTPOHHOro H6anaHca. OKUCAUTENBHO-
BOCCTaHOBUTE/IbHbIE peakumn B Nnpupoae, NpoOn3BOACTBEHHbIX MPoOLEeCccax U *KU3HeaeATeIbHOCTU OPraHU3MOoB
MpaKTUyeckue 3aHATUA 2
KonunyectseHHble OTHOWEHNA B XMMUKU. OCHOBHbIE KONIMYECTBEHHbIE 3aKOHbI B XMMWU U pacyeTbl MO YpaBHEHUAM
XMMUYECKUX peakumit. Monb Kak eguMHMua Koanyectsa Belectsa. MonapHaa macca. 3aKOHbl COXPaHEHWA MacCbl U )
3Hepruun. 3akoH ABoragpo. MonspHbin 06bem rasos. OTHOCUMTENbHAA NAOTHOCTb ra3oB. PacyeTbl NO ypaBHEHMAM
XMMUYECKMX peakuuii C UCNOb30BaHNEM Maccbl, 06bema (HopManbHble YCA0BUSA) Fra30B, KOIMYECTBA BELLLECTBA
Tema 2.2. OcHOBHOe cogeprKaHue 4 OKO01
dNeKTpoanuTMYecKa
A AMCCOLMALMA Y Teopetnueckoe obyueHue 2
MOHHbIA 0BMeH TeopuAa aneKTpoAUTUYECKoM guccoumaummn. MoHbl. DNEKTPONUTbI, HEINEKTPOAUTbl. Peakumm MOHHOro obmeHa. 2




CoctaBneHune peaKu,m‘/i MOHHOro obmeHa nyTem COoCtaBieHNA UX NOJNHbIX U COKpaWEeHHbIX UNOHHbIX ypaBHeHMﬁ.
KMCNOTHO-OCHOBHbIE peaKkumu. 3aAaHMF| Ha COCTaB/IEHNE NOHHDbIX peaKLl,VIVI

NabopaTtopHbie 3aHATUA 2

JlabopamopHaa paboma “Tunol xXumuyecKux peakyuii”.

NccnepoBaHMe TMNOB (MO COCTaBY M KOJIMYECTBY MCXOAHbBIX M 06pasyowmxca BewecTs) U NPU3HAKOB XMMUYECKUX 5

peaKkuuit. MpoBeaeHne peakumnii MOHHOro obmeHa, onpeaeneHne cpeabl BOAHbIX PaCTBOPOB. 3a4aHNA HA

COCTaB/IEHME MOHHbIX PeaKLuuit
KoHTponbHas

CTpOEHVIe Bewectsa U XMuMmn4yeCkue peakuymmn 2
pa6oral
Paspen 3. CTpoeHue 1 CBOMCTBA HEOPraHMYECKUX BELLEecTs 16
Tema 3.1. OcHOBHOe cogeprKaHue 4 OKO01
Knaccudmkaums, 6

TeopeTtuuyeckoe obyyeHue
HOMEHKNaTypa 1 P y 2
CTpoEHNE NMpeaMeT HeopraHUYEeCKOM XMMMUK. KnaccudmKaLma HeopraHMYeckux BelecTs. MpocTbie U CIOXKHbIE BELLLeCcTBa.
HEOPraHN4ECKUX  [OcHOBHbIE KNACChl CIOXHbIX BELW,ECTB (OKCUAbI, TMAPOKCUAbI, KUCNOTbI, CONMN). B3auMocBA3b HEOPraHMYEeCKMX
BeLecTs BellecTB. ArperaTHble COCTOAHMA BellecTBa. Kpuctananyeckne n amopPHblie BelecTBa. TUMbl KPUCTANNNYECKUX )

peLweToK (aTOMHanA, MONeKynspHasa, MOHHanA, meTananyeckas). 3aBUCUMOCTb PU3NYECKUX CBOMCTB BELLLECTBA OT

TMMNA KPUCTANIMYECKON PeLleTKM. 3aBUCMMOCTb XMMMYECKON aKTUBHOCTM BELLECTB OT BMAA XMMUYECKOW CBA3M U

TMMNA KPUCTANINYECKON peLleTKM. NpruiYnHbl MHOroobpasma BeLLecTs

MpaKTUyeckue 3aHATUA 2

HomeHKnaTypa HeopraHMYeCKnX BELLECTB: Ha3BaHMe BeLlecTBa UCX0AA U3 UX XMMUYECKOM dopMynbl Nu

COCTaB/IEHME XMMUYECKON GPOPMY bl UCXOAA U3 HAa3BaHMA BeLLeCcTBa No mexayHapoaHon (MIOMAK) nan

TPUBUANbLHON HOMEHKAATYpe. )

PelweHne npaKkTMYECKMX 3a4aHNIN NO KnaccudmKaumm, HOMEHKAATYPE U XMMUYECKMM GOPMYIaM HEOPraHNYECKUX
BELLECTB Pa3/INYHbIX KNAccoB (yrapHbIW ras, YrneKucablit ras, aMmuak, raleHasa M3BecCTb, HeraweHas W3BecCTb,
NUTbEeBas CoAa M APYrux): HasblBaTb U COCTABAATb GOPMYJIbl XMMUYECKUX BELLLECTB, ONPEAENATb NPUHAANEKHOCTb
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K K/accy.
NCTOYHMKN XMMUYeCcKol MHopMaLmu (cpeacTs maccoBo MHGopmaumn, cetb MHTepHeT u apyrue). Mounck
MHPOPMaLMM NO Ha3BaHUAM, MAEHTUPUKATOPAM, CTPYKTYPHbIM hopMynam

Tema 3.2. dusnko- | OCHOBHOE copepikaHue OKO01
XMMUYECKNEe 6
cBOIiCTRa Teopetnyeckoe obyyeHue
HEOPTAHUHECKUX | Metannbi. Obwme Pusnyeckme n xMmmnyeckme CBomcTea metannos. Cnocobbl NoNy4yeHUA. 3HaYeHMe MeTaNoB U
Belecrs HEMeTaNI0B B NPUPOAE U XU3HELeATe/IbHOCTM YesioBeKa M OpraHM3mMoB. Kopposna MeTannoB: BUAbI KOPPO3nM,
CcNocobbl 3aLWMTbl METaNI0B OT KOPPO3UK
HemeTtannbl. Obwme Ppusmyeckme nu xummnyeckme CBOMCTBA HemeTannoB. TUNUYHbIe cBolicTBa HemeTannos IV— VI
rpynn. Knaccuédukauma M HOMEHKNaTypa coeAMHeHW HemeTannoB. KpyroBopoTbl OMOreHHbIX 31eMEHTOB B
npupoge
XMMUYecKme CBOMCTBA OCHOBHbIX K/1aCCOB HEOPTraHUYECKUX BELLECTB (OKCMAO0B, TMAPOKCUA0B, KUCIOT, CONEN U
Ap.). 3aKOHOMEPHOCTN B UISMEHEHMM CBOMCTB NPOCTbIX BELLECTB, BOAOPOAHbIX COeANHEHUM, BbICLUMX OKCUA0B U
rTMAPOKCNA0B
MpaKTUyeckmne 3aHATUA
CocTaB/ieHne YpPaBHEHUM XUMMUYECKMX PEAKLMIMA C y4acTUEM MNPOCTbIX U CNOXKHbIX HEOPraHUYeCKUX BELLECTB:
METaN/I0B U HEMETA/N/IOB; OKCUAOB METANIOB, HEMETAN/IOB MU aMPOTEPHbIX 3/1IEMEHTOB; HEOPraHUYECKMUX KUCOT,
OCHOBaHMM N amPOTEPHDbIX TMAPOKCMA,0B; HEOPFrAaHUYECKUX COMNEN, XapPaKTEPU3YIOLLMX UX CBOMCTBA.
PelweHne NpakTUKO-OPUEHTUPOBAHHbIX TEOPETUYECKMX 3aZaHMI Ha CBOMCTBA, COCTaB, NoJjyyeHMe u HesonacHoe
MCNO/Ib30BaHME BaXKHENLLINX HEOPraHMYECKUX BELLLECTB B ObITY M NPAKTUYECKON AeATeNbHOCTU YeloBeKa
Tema 3.3. OcHoOBHOE cogeprKaHue OK 01
NaoeHTndumKauua 6
NabopaTtopHble 3aHATUA
HeopraHMYeCcKux patop
BeLLecTs

JlabopamopHasa paboma «MN0eHMuUuUKayusa HeopaaHUYeCKUX sewjecms».
PeleHune sKcnepMmMeHTaNbHbIX 33434 N0 XMMWUYECKMM CBOMCTBAaM METa/IZIOB MU HEMETANI0B, MO PACNO3HABaHMUIO U
NOJIYYEHUIO COEANHEHNI METANN0B U HEMETAN/OB.
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Mﬂ,eHTMd)MKaLI,MFl HeopraHn4yecCKknx Bewects C UCNONb30BaHNEM WX d)VI3VIKO-XVIMVI‘-IeCKMX CBOVICTB, XapPaKTEePHbIX
Ka4eCTBEHHbIX peaKu,m‘/i. KayecTBeHHble peakuun Ha cynbd)aT-, Kap6OHaT- n xnopma-aHMoHbl, HA KaTMOH aMMOHMUA

KoHTponbHasa .
CsouctBa HeopraHn4YeCKux seLlecrts 2
pa6ora 2
Paspen 4. CTpoeHue 1 cBOMCTBA OpPraHMYEeCKUX BeLecTs 24
Tema 4.1. OcHOBHOe cogeprKaHue 4 OKO01
Knaccudukaums,
cTpoeHHe U Teopetnueckoe obyueHue 2
HOMEHK/aTypa MoABAEHME U Pa3BUTUE OPraHUYECKOM XMMUM KaK HayKu. MpeameT opraHMyeckoi Xumun. MecTo 1 3HaueHue
OpraHM4eCcKknx OpPraHMYecKom XMMUMN B CUCTEME €CTECTBEHHbIX HayK.
BelecTs XMmunyeckoe CTpPOeHMe KaK NopagoK coeguMHeHWss aTOMOB B MOJIEKYNE COMNAacHO MX BaneHTHOCTU. OCHOBHble
NONIOXKEHNS TEOPUM XMMWUYECKOrO CTPOEHMA OpraHu4Yeckmx coeauHeHun A.M. Bytneposa. YrnepoaHblt ckenet
OpraHMYeCcKon MoseKynbl. 3aBUCMMOCTb CBOWMCTB BELLECTB OT XMMMYECKOro CTpoeHuAa monekyn. MNsomepus u 5
N3oMepbl.
MoHATMEe O ¢yHKUMOHanbHOM rpynne. Pagukan. MpuHuMnbl KnaccuduKaumm OpraHMYECKUX CoeauHEHUN.
MeAyHapoaHas HOMEHKNATypa M NPUHUMNbI HOMEHKNATYpPbl OpraHUYeckux coeauHeHuin. [loHATMe 06
a30TCoAeprKaLLMX CoeanHeHMAX, OMONOrMYeckM aKTUBHbIX BelLlecTBax (yrnesopgax, Kupax, b6enkax v gp.),
BbICOKOMONEKYIAPHbIX COeANHEHUAX (MOHOMEP, NOANMEP, CTPYKTYPHOE 3BEHO)
MpaKTUyeckue 3aHATUA 2
HomeHKnaTypa opraHM4eckux coegmMHEHN OTAENbHbIX KNaccoB (HacblWeHHble, HEHACbILWEHHbIE U apoMaTUYecKme
yrneBsoaopoapbl, cnupTbl, GEHONbI, anbAernabl, KeTOHbl, KapboHoBble KUCIOTbl M Ap.) CocTaBNeHWEe MNOHbIX U
COKpPALLLEHHbIX CTPYKTYPHbIX GOPMYN OpraHUYECKUX BELLECTB OTAE/bHbIX KNacCoB, MCMNONb3ys WX Ha3BaHUA NO 2
CUCTEMATMYECKOMN U TPUBMANBHON HOMEHKNATYpe (3TUNEH, aueTUNeH, rnuepuH, peHon, dopmanbaerna, ykcycHas
KMCNOTa, rMnUUH). PacueTbl npocTteiiwen Gopmy/bl OpraH-o MONEKY/bI, UCXOAS U3 3N1IEMEHTHOro cocTaBa (B %)
Tema 4.2. OcHOBHOe cogepiKaHue 12 OKO01
CsolicTBa
Teopetnueckoe obyueHue 6
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OpraHNU4Yeckux
coeuHeHnM

®PU3NKO-XMMMYECKME CBOMCTBA OPraHUYECKUX COeAMHEHMI OTAENbHbIX KnaccoB (0coObeHHOCTU KnaccuduKkaumm u
HOMEHKNATYpbl BHYTPU K/lacca; rOMOJIOTMYECKMIA pAag M oblwas dopmyna; Maomepusn; GU3MYecKMe CBOMCTBA;
XMMUYECKME CBOMCTBA; CNOCODbLI NONYyUYEHUS):

— npegenbHble yrnesoaopoab! (anKaHbl U UMKNOANKaHbl). fopeHne meTaHa KaK OAMH M3 OCHOBHbIX MCTOYHUKOB
Tensa B NPOMbILW/IEHHOCTM U 6bITy. CBOMCTBA NPUPOAHbBIX YI/1€BOAOPOA0B, HAXOXKAEHNE B NPUpPOAEe U NPUMEHEHME
a/IKaHoB;

— HenpegenbHble (anKeHbl, aNKMHbI U anKagueHbl) U apoMaTUYECKME YrneBogopoabl. fopeHue aueTuneHa Kak
MCTOYHMK BbICOKOTEMMNEPATYPHOrO NaMEHM AN CBAPKU U PE3KN METaNNoB

— KMucnopoacoaepKalwme coegmHeHnsn (cnnptbl U peHobl, KApOOHOBbIE KMCAOTbI U 3PUPbI, anbaernibl U KETOHbI,
XuUpbl, yrnesogbl). [pakTMyeckoe NpPUMEHeHUe ISTUNEHININKOAA, TauuepuHa, d¢eHona. [pumeHeHue
dopmanbaernaa, auetanbaernaa, YKCYCHol KMcnotbl. Mblna Kak conu BbiClWMX KapboHoBbIX KucaoT. Motowme
CBOMCTBA MblNa

— asoTcogepKalime coeauMHeHMA (aMWHbI M AaMUHOKWUCAOTbI, 6enku). BbICOKOMONEKyNsipHble COeAMHEHUA
(cMHTEeTUYECKME N BUONOTMYECKM-aKTUBHbIE). MOHOMEP, NOANMMEP, CTPYKTYpHOE 3BeHO. Nonnmepusaums sTuaeHa
KaK OCHOBHOE HanpaB/ieHWe ero NCnoib30BaHuA.

leHeTUYeCcKan CBA3b MeXKAY KNacCaMn OpraHMYeCcKUX cCoeANHEeHUM

npaKTW-IeCKVIe 3aHATUA

CBoWCTBA OPraHMYECKUX COEANHEHWN OTAENbHbIX KNACCOB (TPMBMANbHAs M MeENKAYHAapOAHas HOMEHKNATypa,
XMMUYECKMEe CBOWCTBA, CNOCO6bI NonyyeHus): npedenbHble (a/lkaHbl U LMKAOANKaHbI), HenpeaenbHble (alKeHbl,
a/IKMHbI U anKagueHbl) 1 apoMaTUYECKUE YrNeBoAopOoAbl, CNMPTbl U GeHobl, KapOOHOBbIE KUCIOTbI U 3hUPLI,
anbAernabl U KeToHbl, aMUHbl U AMUHOKUC/IOTbI, BbICOKOMONEKYNAPHbIE COeAMHEHUA. 3aZlaHUA Ha COCTaBAeHue
YPaBHEHUI XMMUUYECKUX PEAKLIUIA C y4aCTUEM OPraHNYECKUX BELLECTB Ha OCHOBAHMUM UX COCTaBa U CTPOEHMA

CocTaBneHne cxem peakuuit (B TOM 4ucie Mo NpenioKeHHbIM LLenoYKam NpeBpPaLLeHnin), XapaKTepusyowmx
XMMMUYECKME CBOWMCTBA OPraHMYECKUX COefMHEHUN OTAE/bHbIX KNAccoB, CNOCOOblI MX MONYYEHUA WU Ha3BaHWe
OpPraHMYeCcKNX COeANHEHWUI NO TPUBUANBHOM MU MEXAYHAPOAHOM CUCTEMATUYECKON HOMEHKNAType.

PeweHne nNpPaKTUKO-OPUEHTUPOBAHHLIX TEOPETUYECKMX 33a[aHMMA HA CBOMCTBA OPraHUMYECKUX COoeauHEHUN
OTAEeNbHbIX KNaccos
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NaboparopHasa paboTa

JlabopamopHasa paboma “lNpeepaweHuUs op2aHuU4ecKUx eeuwjecmes npu HazpeeaHuu".
MonyyeHne 3TUNEHA W U3Yy4YEeHUE ero CBOWMCTB. MoaenupoBaHWE MONEKYN U XMMUYECKMX NpeBpalleHUMh Ha
npuMmepe 3TaHa, 3TUAEeHa, aueTuaeHa 1 ap.

Tema 4.3. OcHOBHOe cogeprKaHue OKO01
NpeHTMduKaums
OpPraHNYECKMX Teopetnueckoe obyueHue
setiects, ux BuoopraHuyeckme coeguHeHus. MNpumeHeHMe M Buonoruyeckaa posb yrnesofoB. OKUCNeHMEe YyrnesogoB —
sratenme v MCTOYHMK SHEPIUU KMBbIX OpraHn3moB. O6nacT NpUMeHeHWs amMUHOKUCAOT. MpeBpalleHna H6enKkos nNuUwmM B
gpmmersze 8 opraHusme. bruonornueckne oyHKumMn 6enkos. buonornyeckne GyHKUMM KUPOB. Posb OPraHNMYECKON XMMUK B
bITOBOM peweHun npobaem nuwesor 6eaonacHoCTH
NpPou3BOACTBEHHO
W feAaTeNnbHOCTU Ponb opraHMYeckom XMMUM B pelleHnn npobnem sHepreTnyeckor 6e30MacHOCTU, B Pas3BUTUM MeELMULMHDI,
HE/I0BEKA CO3aHMM HOBbIX MATEPUANoB, HOBbIX UCTOYHMKOB IHEPTUU (aNIbTEPHATUBHbIE UCTOYHUKM 3Heprum). ONacHOCTb
BO34EMCTBUA Ha KMBble OpPraHM3Mbl OpPraHMYECKMX BELLECTB OTAE/bHbIX KaaccoB (yrnesomoposbl, ChMpTbl,
beHoNbl, XI0pOpraHNUYeckne NpPous3BOAHbIEe, anbaernabl M Ap.), CMbICA MOKasaTena npeaenbHO AO0NyCTUMOM
KOHLEHTpauum
NabopaTtopHbie 3aHATUA
JlabopamopHas paboma: “UdeHmugpuKayua opaaHu4ecKux coeduHeHuli omoesnbHbIX Knaccos”
NpoeHTUdMKaLMA OpraHNYecKnX CoOeANHEHNN OTAENbHbIX KAaccoB (Ha NpUMepe anbherngos, Kpaxmana, YKCyCHOM
KMCNoTbl, 6€NKoB M T.NM.) C MUCNONb30BAHUEM MUX PUINKO-XMMUYECKUX CBOWMCTB M XAPaAKTEPHbIX KayeCTBEHHbIX
peakuunii. [eHatypaumusa 6enka npu HarpesaHuu. LiBeTHble peakuum 6enkoB. BO3HWMKHOBEHWE aHANIUTUYECKOTO
CUTHANA C TOYKM 3PEHUA XMMMUYECKMX MPOLECCOB MNPU MNPOTEKAHUW KauyeCTBEHHOW pPeaKuuu, MO3BONAIOLLEN
NOeHTMOMLMPOBATL NPEeA/IOKEHHbIE OPraHUYecKue BeL,ecTBa
KoHTponbHana o
CTpYKTypa 1 CBOUCTBA OPraHUYECKUX BeLLecTs
pa6orta 3
Paspen 5. KuHetuueckue n TepmogmHammyeckme 3aKOHOMEPHOCTU NPOTEKAHMUA XMMUYECKUX peaKLmii
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CkopocTtb OcHOBHOe coaepXKaHue OK 01
XUMUYECKNX
peakumn. Teopetnueckoe obyueHue
Xumunyeckoe
paBHoBeCHe CKOpOCTb peaKkuun, ee 3aBUCMMOCTb OT Pa3/INYHbIX GAKTOPOB: NPUPOAbI PeArnpyoLWmMX BELLECTB, KOHLLEHTPaLMK
pearnpyloLwmx BeLWecTs, TemnepaTypbl M NAOWAAN PEaKLMOHHON NOBEPXHOCTU. TenaoBble 3PPeKTbl XMMUYECKUX
peakuMin. IK30- U SHAO0TEPMUYECKME, PeaKLMN.
O6paTMMOCTb peakuuit. XMmUYeckoe paBHOBECME M €ro CMelleHue noa, AeUCTBMEM pPasnyHbIX (GaKTopoB
(KOHUEHTpaLMA peareHTOB WAW MPOAYKTOB peakuuun, OaBneHwe, TemnepaTtypa) ANA CO34aHMA ONTUMANbHbIX
YCN0BUIM NPOTEKAHMA XMMMYECKMX NpoLueccoB. MNpuHumn Jle WWaTtenbe
MpaKkTnyeckne 3aHATUA OK 01
PeweHne NpaKTUKO-OPUEHTUPOBAHHbLIX 3a4aHWUMA Ha aHanAu3 (aKTOpPOB, BAMAIOWMX HA M3MEHEHWE CKOPOCTU
XMMMUYECKOM peakuuu, B T.4. C MO3ULMA IKONOTMYECKM LenecoobpasHoro noseneHua B ObITyY U TPyAoOBOM
0eATeNbHOCTM B LENAX COXPaHEHUA CBOErO 340P0BbA M OKPYKatoLWen NPUPOLHON cpeabl.
PeweHne npakTUKO-OPUEHTMPOBAHHBLIX 33a4aHMA Ha NpumMeHeHune npuHumna Jfle-LWatenbe pna HaxoxaeHuA
HanpaBNEHUA CMELLEHUA PaBHOBECUS XMMUYECKON peakumm M aHanu3 ¢GakToOpOB, BAMAIOWMX Ha CMelleHue
XMMMYECKOro paBHOBeECUA
Paspen 6. PacTtBOpbI
Tema 6.1. OcHOBHOe cogepiKaHue OKO01
NMoHaTne o
pacTeopax Teopetnueckoe obyueHue

PactBopeHuMe KaKk Ppusnko-xmmmyecknin npouecc. Pactsopbl. Cnocobbl NpUroToBaeHNs pacTBopoB. PacTBopmmocTb.
MaccoBas [0nA pacTBOpPeHHOro BewiectBa. CMbICA MOKasaTena npegesnbHO AO0MYCTUMOM KOHLEHTpauuuM U ero
MCNO/Ib30BaHMeE B OLLEHKE 3KOI0rnyeckom besonacHocTu.

MpaBuna akonormyeckn uenecoobpasHoro noseaeHusa B ObITy M TPyAOBOM AEATENbHOCTM B LLENAX COXpaHeHuA
CBOEro 340pOBbS W OKPYKaloWen npuPOAHOM cpeadbl; OMNACHOCTb BO3AENCTBMA Ha KUBble OpPraHM3mbl
onpefeneHHbIX BeLLecTs.

PeweHne nNpPaKTUKO-OPMEHTUPOBAHHbBIX PACYETHbIX 3a4aHWM HA pPacTBOpPbl, WUCNO/Ab3dyeMble B ObiTOBON M
NPOM3BOACTBEHHON AEATENBHOCTU YENOBEKA
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Tema 6.2. OcHOBHOE cogeprKaHue 2 OKO01
UccnepoBaHue
CBOVICTB PacTBOPOB NabopaTtopHbie 3aHATUA 2
JlabopamopHasa paboma «lpu2omossieHue pacmeopoes».
MpurotoBneHMe pacTBOPOB 3afaHHOM (MaccoBOW, %) KOHUEHTpauMm (C  NPaKTUKO-OPUEHTUPOBAHHbLIMM )
BOMpPOCaMM) 1 onpegeneHne cpeabl BOAHLIX PAacTBOPOB.
PelweHwne 3a4a4 Ha NPMUroTOB/IEHNE PACcTBOPOB
MNpodeccMoHaNnbHO-OpUEHTUPOBAHHOE coAaepKaHue (coaepKaHue NPUKAAZHOro moaynsa)
Paspen 7. Xumusa 8 6bITYy M NPOM3BOACTBEHHON AEeATE/NIbHOCTU YeNoBeKa 6 OKO01
Xumuna B bbiTy 1 |OcHOBHOE copeprKaHue 6
NpPOn3BOACTBEH-
Holt aeatenbHocTn |TeopeTnyeckoe obyyeHune 2
yenoBeKa
HoBelwne [OCTUNKEHUA XMMUYECKOM HAyKM M XMMMUYECKoW TexHonormu. Ponb xumuum B obecnevyeHuu
3KO/IOTMYECKOW, IHEepPreTUYeCcKom 1 nuuieBort 6e3onacHoOCTM, PasBUTUM MeauUMHbL. MpaBuna Nnoucka M aHanu3a )
XMMMUYECKON MHPOPMALMM M3 Pa3AUYHBIX MCTOYHMKOB (HayyHaa M yyebHO-HayyHaa AuTepaTypa, CpencTea
MaccoBoMn MHbOpPMaLUUK, ceTb MHTepHeT)
MpakTUyecKkue 3aHATUA
MoncK W aHanM3 KencoB O MPUMEHEHUM XMMMUYECKMX BeLWecTB M TeXHONOrMhn C ydyetom bByayuien
npodeccMoHaNbHON AeATENbHOCTM MO TeMaM: BaXKHeEWWMe CTPOUTENbHblE MATEPUANbl, KOHCTPYKLMOHHbIE
MaTepuanbl, KPackKn, CTEKNO, KEPAMMKA, MaTepuanbl ONA NEKTPOHMKM, HaHOMATepPUabl, TEKCTUNbHbIE BOSIOKHA, 4
MCTOYHWUKM SHEPTUN, OPFraHMYECKNE U MUHEpanbHble YyA06peHus, NeKapCcTBEHHbIEe BELecTBa, ObITOBas XMMUA.
3awumTa: MNpeactaBneHne pesynbTaToB pelleHMA KeNCoB B opme MUHU-A0KNALA C Npe3eHTaumen
MpomeKyTouHaA aTTecTauma No AUcuunianHe (3auer c oueHKoMn) 2
Bcero 72
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3.YCJOBUSI PEAJIM3AILIMA ITIPOT'PAMMBI OBIIIEOBPA3OBATEJILHOM

JUCHMUILIAHBI

3.1. TpeGoBaHusl K MaTEePHAJTbHO-TEXHUYECKOMY O0ecredeHHI0

Peanuzanusi nporpamMmbl  00111€00pa30BaTeIbHON JUCHMIUIMHBI TIPEAIOIaraet

Hajuyue yueOHOro KabuHeTa:
1. [TocagouyHbIe MECTa IO KOJIMYECTBY 00YyJarOITUXCS.
2. PabGouune MecTo mpernojaBaTesis

Oob6opynoBanne y4eOHOro KaOuHeTa (HAIJISIAHbIE MIOCOOMS):

1.KommuiekT yueOHO-HarIAIHBIX TOCOOUI (OPTPETHI YUECHBIX)
2.KOMITJIeKT 3JIeKTPOHHBIX BUIEOMATEPHUAIIOB

3. 3aanus 111 KOHTPOJIBHBIX PadoT

4. IIpodeccroHanbHO-OPUEHTUPOBAHHbIE 3aJaHUS

5. DnexTpoHHBIE yueOHbIE N3JaHUS TI0O OCHOBHBIM pa3/ienam
6.Bunieoponuku o oTAeIbHBIM TEMaM

7. Ilpe3eHTanuu K OT/I€IbHBIM TEMaM

8. Tabmuma JI.11. MenneneeBa

3.2. HndopmanuonHoe odecnieueHue ooyuenusi. [lepeueHb pekoMeH1yeMbIX

y4eOHbIX u31anuii, UHTepHET-pecypcoB, 10NOJTHUTEILHOM JTUTEPATYPbI

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI

1. Xummus, 10 xnacc/ I'abpuensa O.C., OctpoymoB N.I'., Cnagkos C.A.,
Axmmonepnoe obmectBo «M3aarenbetBo «lIpocBemenuney, 2020 I

2. Xumwus, 11 xnacc/ I'abpuensu O.C., OctpoymoB U.I'., Cnagkos C.A.,
AxkunonepHoe obmiectBo «M3narensctBo «lIpocsemenuney, 2020 T

JOHNOJIHUTEJIBHBIE MATEPHUAJIBI

1. Xumwmsi(0a30BbIi ypoBeHb).Peanmzarus oOpa3oBaHus: METOJUYECKOE TTOCOOUE IS

yuutens / KaBepuna A. A., [luuyruna I'.B.; mog pex. I'. B. [luuyrunoii. M. :
OI'BHY «MHcTuTyT cTparerun passutus oopazopanus PAOy, 2022 81 c.: ui.

HHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

NHTEPHET

https://edsoo.ru/rabochie-programmy/
https://edu.skysmart.ru/
https://resh.edu.ru/

https://uchi.ru/

https://www.yaklas
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4. KOHTPO/1b U OLEHKA PE3Y/IbTATOB OCBOEHUA OBLLEOEPA3OBATE/IbHOW
ANCUUNTUHDbI

KoHTposib U oOlleHKa pe3ynbTaTOB OOY4YEHHUS OCYIIECTBISETCS B IMpoIecce
MIPOBEICHMSI PAKTHUECKUX 3aHSATUH U JTAOOPATOPHBIX PabOT, TECTUPOBAHMS, a TAKKE
BBITIOJIHEHUST 00YYaIOMUMUCS WHIUBUYAIbHBIX 33/IaHHM, TPOCKTOB, WCCIEIOBAHHMIA.
Pesynbrarel 00y4eHUsT ONPEnemnsitoT, 4TO 0OyJaronIruecs: JOJDKHBI 3HATh, IOHUMATh H
JIEMOHCTPUPOBATH 110 3aABEPILICHUN U3YyUYECHUS TUCLHUTLINHBI.

st popMupoBaHuUs, KOHTPOJS U OIICHKH PE3yJIbTaTOB OCBOCHUS Y4eOHOM
JUACLUIUIAHBI KCMOJIB3YETCSI CUCTEMAa OLIEHOYHBIX MEPOINPUSITUNA, MPEICTABISIONIAS
c000M KOMILJIEKC YY4EOHBIX MEPOIPHUATHI, COTJIACOBAHHBIX C pe3yJibTaTaMUu 00yUYeHUS
u chopmynupoBanHbix ¢ yduetom DPI'OC COO (mpeameTHble pe3yibTaThl IO

mucuurnie) u @I'oC CII0.

Mogaynb/
Ne | OK Paspen/ Pe3synbtat 06yueHusn TuNbl OLLEHOYHbIX MEPONPUATHIA
Tema
| | OcHOBHOe copgepiKaHue
1 Paspgen 1. dopmynmposatb

OcHoBbI 6a3oBble NOHATUA U

cTpoeHun 3aKOHbl XMMUU

BelecTsa

1.1 | OK |Crpoenue atomoB|CocCTaBiIsITh 1. Tect «CTpoeHue aTOMOB XUMHUYECKUX
01 |xuMuyeckux XUMHUYECKHE 3JIEMEHTOB ¥ PUPOAA XUMUUYECKON CBSA3N».
3JIEMEHTOB U hopMyIIbI 2. 3aaum Ha COCTABIICHUE XUMUYECKUX (POpMyIT
pupoa COEJIMHEHMI B JIBYyXaTOMHBIX COeIMHEHUN (OKCHJIOB, CYIb(UIOB,

XUMHUYECKON COOTBETCTBHUU CO TUAPUJIOB U T.I1.).

CBA3U CTENEHBIO OKUCIIEHHS |3. 3aAaHus HA UCIOJIb30BAaHUE XUMHUYECKOMI
XAMUYECKHUX CHMBOJIMKH U Ha3BaHUW COEMHEHUH T10
3JIEMEHTOB, HCXOS U3 |HOMEHKIIATYpE MEKIYHAPOJHOTO COK03a
BAJICHTHOCTU U TEOPETUYECKOU U NPUKIIAJHON XUMUU U
3IEKTPOOTPULATENBH |TPUBUAJIBHBIX Ha3BAaHUM ISl COCTABIICHUS
OCTH XUMHUYECKHUX (POPMYIT IBYXATOMHBIX COeTUHEHUN

(oxcuaoB, cynb(UIOB, TUAPUAOB H T.I1.) U IPYTUX
HEOPTraHWYECKUX COCAMHEHHUH OTIEIbHBIX
KJIaCCOB
1.2 | OK [(Ilepuoguueckuii |XapakTepu3oBaThb 1. Tect «Metannuueckre / HEeMETaJUTMYECKHE
01 |3akoH u TabnuIla |XUMHUYECKHE CBOMCTBA, AJIEKTPOOTPHUIIATEIIHHOCTh U CPOJICTBO K

J.N. 3JIEMEHTHI B JIEKTPOHY XUMMUYECKUX DJIIEMEHTOB B

Menneneena COOTBETCTBHUHU C UX COOTBETCTBUE C UX 3JIEKTPOHHBIM CTPOCHUEM U
MOJIO’KEHUEM B MOJIOKEHUEM B MEPUOJANUECKON CHUCTEME
MEPUOIUYECKOMN XuMH4YecKuXx 3yemMeHToB [[.1. MenaeneeBa.
cucteMe xumudeckux |2. [IpakTruueckue 3ajjaHusi Ha YCTAHOBIICHUE
anemenToB J[.1. CBS3U MEXAY CTPOCHHEM aTOMOB XMMHUYECKHUX
Meneneena 3JIEMEHTOB M MEPUOIUYECKUM U3MEHEHUEM

CBOMCTB XMMHUYECKHX AJIEMEHTOB U UX
COEIMHEHUH B COOTBETCTBHUU C MOJOKEHHEM
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Moaynb/

Ne | OK Pasaen/ Pe3ynbTtat 06yyeHusn Tunbl OLUEHOYHbIX MePOoNPUATUIA
Tema
IIepuoanueckoii cucreme.
3. IIpakTUKO-OpUEHTUPOBAHHBIE TEOPETUUECKHUE
3aIaHUA Ha XapaKTCPU3aAlU0 XUMHUUCCKHUX
3JIeMEHTOB: «MeTanyeckue / HeMeTalIndecKue
CBOMCTBA, AJEKTPOOTPULATEIILHOCTh U CPOJICTBO K
ANEKTPOHY XMMHUYECKHUX 3JIEMEHTOB B
COOTBCTCTBUC C UX JJICKTPOHHLIM CTPOCHUCM U
MOJIO’KEHUEM B TIEPUOAMYECKOM cucTeMe
XUMHYECKHX 31eMeHToB /.. MeHaeneeBa»
2 Paspen 2. XapaktepusoBatb
KoHTponbHas pabota
Xumunueckue TUNbI XMMUYECKUX
. «CTpoeHue BewecTsa U XMMUYECKME peakLnum»
peakuum peakuum
2.1 | OK |Tumbr CocraBnsath peakuuu | 1. 3amaum Ha cocTaBiIeHUE YPAaBHEHUN PEAKIUNA:
01 XUMHUYECKUX COCJIMHEHUS, — COCIMHEHM S, 3aMEeIIICHUs, Pa3lI0KEeHUs, 00MEHa;
peakuui pasznoxkeHusi, 0OMeHa, |— OKHCIUTENIbHO - BOCCTAHOBUTEIBHBIX PEAKLIU C
3aMelIeHHUS, UCIIOJIb30BaHNEM METOJIa SJICKTPOHHOTO OanaHca.
OKHUCIIUTEIBHO- 2. 3aauu Ha pacyeT MaccChl BELIECTBA UIIU
BOCCTAaHOBUTCIIbHBIC O6’béMa
peakuuu ra3oB M0 U3BECTHOMY KOJHUYECTBY BEILIECTBA,
Macce WM 00bEMY OTHOTO U3 YUaCTBYIOLIUX B
peaKIu BEIIECTB; pacuéThl Macchl (00bEMa,
KOJIMYECTBA BEUIECTBA) MPOIYKTOB PEAKLIUU, €CIU
OJIHO M3 BEILIECTB UMEET MPUMECH
2.2 Onexrponurnuec |CocTaBIsATh 1. 3amanus Ha cOCTaBIEHHE MOJIEKYIISIPHBIX U
Kasl TUCCOLMals |ypaBHEHHUS MOHHBIX PEaKIUi C y9acTHeM KHUCIIOT, OCHOBAaHUI
U NOHHBIN 06MCH XUMHYCCKUX pCAKINU (A COJICI‘/JI, YCTAHOBJICHUC U3MCHCHUA KUCIIOTHOCTU
WOHHOTrO OOMeHa ¢ cpenbl
y4acTUeEM 2. JJaboparopHas paboTa "Tunbl XUMUYECKUX
HEOPraHUYECKUX peakuumit"”
BEILIECTB
3 Paspen 3. Uccnheposatb KoHTponbHasa pabora
CrpoeHue u CTpoeHue u cBoicTBa |«CBOMCTBA HEOPraHUYECKUX BELLLEeCTB»
CBOMCTBA HeopraHU4ecKux
HeopraH-x BelecTs
BeLLecTs
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Moaynb/

Ne | OK Pasaen/ Pe3ynbTtat 06yyeHusn Tunbl OLUEHOYHbIX MePOoNPUATUIA
Tema
3.1 | OK |Knaccudpukamus |Kmaccupummponars |1. Tect «HomeHknarypa u Ha3BaHue
01 |u HOMEHKJATy-pa |HEOpraHuYecKue HEOPraHMYECKUX BEIIECTB UCXOS U3 X
U CTPOCHHE BEIIIECTBA B XUMHUYECKON (hOPMYIIBI HITH COCTABIICHHE
HEOPraHUYECKUX |COOTBETCTBUHU C UX XUMHUYECKON (OPMYIIbI UCXO/I U3 Ha3BaHUS
BEILIECTB CTPOCHUEM BEILECTBA 10 MEXAYHAPOJIHON WU TPUBUAIBHOU
HOMEHKJIATYpe».
2. 3aauM Ha pacyeT MacCOBOM 10JH (Macchl)
XUMHYECKOTO dJIEMEHTA (COCTMHEHMSI) B
MoJIeKyJie (CMecH).
3. [IpakTrueckue 3a7anus MO KiIacCuUKaInu,
HOMEHKJIATYpe U XUMHUYECKUM (HOpMyIiaM
HEOpPraHMYECKUX BEIIECTB Pa3IMUHBIX KJIACCOB.
4. IpakTuyeckue 3aJaHus HA OMpeeTICHUE
XUMHUYECKON aKTUBHOCTH BEILIECTB B 3aBUCUMOCTH
BUJIa XUMUYECKOW CBS3H U TUTIA
KPHUCTAJUIMYECKON PEIIETKHU
3.2 | OK |®Dusuko- YcTaHnaBnuBarthb 1. Tect «OcOOEHHOCTH XUMUYECKUX CBOWCTB
01 |xumuyeckue 3aBUCUMOCTH (PH3UKO- |OKCHJIOB, KHCIIOT, OCHOBAaHHM, aM(pOTEPHBIX
CBOICTBA XUMHYECKUX CBOMCTB |TUIPOKCHUIIOB U COJICH.
HEOpraHW4IeC HEOPTaHUYECKUX 2. 3aiaHus HA COCTABJICHHUE YPaBHCHUIA
KHX BEIIECTB BELIECTB OT CTPOCHMSI |XMMHUECKHUX PEAKIUH ¢ yYaCTHEM MPOCTHIX U
aTOMOB M MOJICKYJI, @ |CJIO)KHBIX HEOPTaHUYECKHUX BEIIECTB: OKCHJIOB
TaK)Ke TUIa METaJIJIOB, HEMETAIIJIOB U aM()OTEPHBIX
KPUCTAIITUIECKON AJIEMEHTOB; HEOPTAHUYECKUX KUCIIOT, OCHOBaHUMN
pelieTku U aM(pOTEPHBIX TUIPOKCUIOB, HEOPTAaHUUECKHUX
COJIEH, XapaKTEPU3YIOLIUX UX CBOKCTBA U
CIOCOOBI TIOJTYYCHHS.
3. IIpakTHKO-OpHEHTHPOBAHHEIE TEOPETUICCKUE
3aJjaHus Ha CBOMCTBA U MOJTy4YEeHHE
HEOPTaHMYECKUX BEIICCTB
3.3 | OK |Upentuduxamus |HUccnenoBaTh 1. [IpakTHKO-OpHEHTUPOBAHHBIE 33JaHUSI 110
01 |HeopraHWYecKHX |KayeCTBCHHBIE COCTaBIICHUIO XUMHUYECKUX PEAKIUN C y4aCTHEM
BELIECTB peakuuu HEOPraHMYECKUX BEIIECTB, UCTIOIb3YEMBIX JIJIS UX
HEOPTaHUYECKUX UACHTU(DUKAITIH.
BEIIIECTB 2.JIaboparopnas padota: “UneHTudukarus
HEOPTraHUYECKHUX BEIECTB”
4 Paspen 4. UccneposaTtb KoHTponbHasa pabora
CrpoeHue u cTpoeHue u cBoiicTBa |«CTpoeHue 1 CBOCTBA OPraHNYECKUX BELLLECTB»
CBOMCTBA OpraHnyYecKnx
OpraHUYecKux |BeLyecTs
BeliecTs

20




Moaynb/

Ne | OK Pasaen/ Pe3ynbTtat 06yyeHusn Tunbl OLUEHOYHbIX MePOoNPUATUIA
Tema
4.1 | OK |Knaccudukanus, |Kmaccudunuposars |1. 3amanusi Ha cocTaBIeHUE Ha3BAaHUN
01 |cTtpoenue u OpraHuyecKue OpPraHMYECKUX COCAMHEHUN MO TPUBUAIBHON WK
HOMEHKJIaTypa BELIECTBA B MEXKTYHApOAHON CUCTEMATUYECKON
OpPraHUYECKUX COOTBETCTBHUH C UX HOMEHKJIAType.
BEILIECTB CTPOEHUEM 2. 3a/1aHus Ha COCTABJICHUE MOJHBIX U
COKpAIIEHHBIX CTPYKTYPHBIX POPMYIT
OpPTaHMYECKUX BEIIECTB OT/ICTHHBIX KIIACCOB.
3. 3agauu Ha ONpeaeIeHUEe MPOCTEeUIIeH
(bopMyITbI OpraHUYECKON MOJICKYIIBI, HCXOIS U3
3JIEMEHTHOTO cocTaBa (B %)
4.2 | OK |CgoiicTBa VYcranaBnuBaTh 1. 3amanus Ha COCTaBIICHUE YPABHEHUH
01 |opranmgeckux 3aBUCHMOCTH (PU3UKO- |XUMHUECKHUX PEAKIIHA C y4aCTHEM OpPTraHUYeCKUX
COETMHEHU I XUMHUYECKHUX CBOMCTB |BELIECTB HA OCHOBAHUHU UX COCTAaBa U CTPOCHUSI.
OpPraHUYECKUX 2. 3ajaHus Ha COCTaBJICHUE YpaBHEHUN
BELIECTB OT CTPOCHUSI |XUMHUECKHUX PEAKINH, WILTIOCTPUPYIOIINX
MOJICKYIT XUMHUYECKHE CBOMCTBA C yIETOM MEXaHU3MOB
MPOTEKaHUA TaHHBIX PEAKI[MH U T€HETUYECKON
CBSI3M OPraHUYECKUX BEIIECTB PA3HBIX KIIACCOB.
3. PacyeTHbIe 3a/1a4u 110 YPaBHEHUAM PEAKLIHI C
y4acTUEM OPTaHUYECKUX BEIECTB.
4. JTabopartopHnast pabota “IIpeBpamieHus
OpPraHMYECKUX BEIIECTB IIPU HarpeBaHuu"
4.3 | OK |Unentuduxanus |UccnenoBath 1.IIpakTHKO-OpHEHTUPOBAHHBIC 3aaHUS IO
01 |opranmgeckux KaueCTBEHHBIC COCTaBIICHUIO XHMHUYECKUX PEAKIUN C y4aCTHEM
BELIECTB, UX peakuuu OpPraHUYECKUX BEIIECTB, B T.U. UCIOIb3YEMbIX JIJIS
3HAYCHUE U OpPraHUYECKUX UX UJICHTU(PUKAIUU B OBITY U IPOMBIIUICHHOCTH.
MIPUMEHEHHUE B COCTMHCHU I 2.JIaboparopnas padota: “UneHTudukarus
OBITOBOM U OTJICNBHBIX KJIACCOB  |OPTAaHMYECKUX COSIMHEHUN OTACThHBIX KIacCOB™
MIPOU3BOJICTBEHHO
U IeATeIbHOCTH
YelioBeKa
5 Paznean 5. XapakTepu3oBaTh
Kunernueckue u |BJIMsIHHE PA3THYHBIX
TepMoAUHAMUYE |(PaKTOPOB HA
cKHe paBHOBecHE U
3aKOHOMEPHOCTH |[CKOPOCTH
NPOTEeKAHUS XHMHYECKHX
XHMHYECKHUX peakuuii
peakuui
5 | OK [CkopocTh XapaxkTeprus3oBaTh [IpakTHKO-OpUEHTUPOBAHHBIE TEOPETUUECKUE
01 |xuMuyeckux BIIUSTHUE 3aJaHus Ha aHaiau3 (GaKTOPOB, BIUSIOMIUX HA
peaxiuii. KOHIIEHTPALIUN M3MEHEHHE CKOPOCTH XUMHUYECKON PEaKIIHH.
XuMHYecKoe pearupyomumx [TpakTHKO-OpHEHTHPOBAHHBIE 33JaHUSI Ha
paBHOBecHE BEIIECTB U npuMmenenue npunnumna Jle-1llatense ms

TEeMIIEpaTyphl Ha

HaXOXIACHUA HAITPaBJICHUA CMCIICHUSA
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Moaynb/

Ne | OK Pasaen/ Pe3ynbTtat 06yyeHusn Tunbl OLUEHOYHbIX MePOoNPUATUIA
Tema
CKOPOCTb paBHOBECHS] XUMHYECKOW pEeaKINy 1 aHAIIU3
XUMUYECKUX Peakiuii |(HaKkTOpOB, BIUSIOMNX HA CMEIICHUE
XapakTepus3oBaTh XUMHUYECKOTO PAaBHOBECHUS
BIIMSHUE U3MEHEHUS
KOHLIGHTpaI_[I/II/I
BEIIIECTB, PEAKIIUH
cpensl U
TeMITepaTyphl Ha
CMCIICHHEC
XAMUYECKOr0
paBHOBECHS
6 HccnenoBarh
Pa3znea 6. HCTHHHbIE PACTBOPHI
PacTBOpbI C 3aJaHHBIMH
XapaKTepUCTHKAMM
6.1 | OK |Ilousarue o Paznuuats uctunnbie |1. 3agaun Ha MPUTOTOBIIEHUE PACTBOPOB.
01 |pacTtBOpax pacTBOpHI 2. [IpakTHKO-OpUEHTUPOBAHHBIC PACUETHBIC
3aJaHUs HA ,Z[I/ICHepCHI:IG CHUCTCMBI, I/ICHOJIBSYGMBIC
B OBITOBOM W MTPOU3BOACTBEHHOM NESATEIHHOCTH
YyelIoBeKa
6.2 | OK |UccnenoBanue UccnenoBats Gusuko-|Jlaboparopras pabota
01 |cBoiicTB xuMudeckue cBorictpa |“IIpurorosnenue pacTBOpoB”
paCTBOpOB NCTUHHBIX paCTBOpOB
Il | IlpodeccnoHaIbHO-OPHEHTHPOBAHHOE COepKaHMe (CoAepsKaHNe NPUKJIATHOTO MOLYJIsI)
7 Pa3zpen 7. OuennBarhb nocjaeacTeus |3ammura keiica (¢ yuyeTrom Oyayuueit
Xumus B OBITOBOM H npogeccnoHaNbHOI 1esiTeTbHOCTH)
OBITY H MPOU3BOJACTBEHHOMI
NMPOM3BOACT (IeATEJIbHOCTH YeJI0BeKa ¢
BEHHOM NO3HIUIA YKOJIOTHYECKOM
JAeATEJIbHOCT |0€30IMaCHOCTH

H Y€¢JI0BCKA

OK
01

XUMHUA B OLeHuBaTh OCIEACTBUA
OBITY U OBITOBOI U

MIPOM3BOJICTB |ITPOU3BOACTBEHHOM
€HHOM JIeSITCIILHOCTH YeIIOBEKA C
NEATEIbHOCT |O3UIIMHA DKOJIOTHUECKON
M 4ejIoBeKa |0e30IacHOCTH

Keiic (¢ yuerom Oynymieit mpodeccronambHON
NEeSTETbHOCTH)

Bo3MoxHBIE TEMBI KEHCOB:

1. [ToTemnenue K1MMaTa U BEICBOOOKICHHE
ra3oBBIX THJPATOB CO JHA OKEaHa.

2. Bynymue matepuaisl i aBua-, MalluHO- U
MPUOOPOCTPOCHUS.

3. HoBble MaTepHaibl AJisi COJTHEYHBIX OaTapei.
4. JIekapcTBa Ha OCHOBE PACTUTEIIbHBIX
rpenaparoB
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5. JUCT JONOJHEHUHN U N3BMEHEHUM

Ne
n/n

Jlara
BHeCEeHHUSsI
H3MeHeHud /
JIOTIOJTHEHH S

OcHoBaHue

Conep:xaHnue u3MeHeHHU s
/

JAOIMOJTHCHUSA

JIuua, noaTBep:KIaIIne
H3MeHeHue / 1onoJIHeHue

[Ipencenarens
TIHK
(Damunus,
UHUYUATDL,
noonucy)

3aM. qupeKkTopa
1o y4eOHOM
pabore
(Damunus,
uHuyuavl,
noOnucyh)
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