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1. OBIIAS XAPAKTEPUCTUKA P\ABO‘IEI?'I ITPOI'PAMMBbI
OBIHIEOBPA3OBATEJIBHOU JUCIIUIIJIMHbI

Xumus
(Hazséanue yuebHOU OUCYUnIuHbL)

1.1 Mecro y4eOHOWl  JUCHUIVIMHBI B  CTPYKType  OCHOBHOM
npogeccuoHaIbHOI 00pa30BaTeIbHOM MPOTrPAMMBI

Pabouass mporpamma o0OmieoOpa3oBaTebHON JUCIUIUIMHBI (manee - pabouas
mporpamMma) SBJSIETCS  00S3aTeIbHOM 4YacThio  00IIe00pa3oBaTEIbHOTO  IHUKIIA
oOpazoBarensHO# mporpaMMbl B cooTBeTcTBHU ¢ PI'OC mo cnenmansaocT 44.02.01
«/lomkonbHOE 00pa3oBaHUE.

TpynoeMKOCTh TUCIMIUIMHBI « XUMHUs» HA 0a30BOM YPOBHE COCTaBIsieT 72 daca,
13 KOTOphIX 64 yaca — 0a3oBbIi MoOmynb (6 pasfaenoB) U 8 4acoB — NPUKIIATHOMN
Monayib (1 pasmen) - «Xumusi B OBITY U TNPOU3BOJCTBEHHON JESTEIHHOCTU
YeJIOBEKa», KOTOPHI peanusyeTcs HAa Marepuaje KeWcoB, CBSA3aHHBIX C
HKOJIOTHYECKON  O€30MacHOCThIO M OICHKOM  MOCJIENCTBUM  OBITOBOM U
MPOU3BOJICTBEHHOM JIEATENBHOCTH, [0 OTpacisM Oyayiieid MnpopecCuoHaIbHON
JEATEIIbBHOCTH 00y4aroUIuXCs.

1.2. Heau u mu1aHupyemble pe3yJibTaThl 0CBOCHUS JUCITATIIMHBI

CopnepxaHne nIpOrpaMMbl 0011e00pa3oBaTeIbHON  TUCIUIUTAHBI  « XUMHUS)
HaMpaBJICHO Ha JOCTHUXKEHUE PE3yJIbTaTOB €€ WU3YyUYCHUS] B COOTBETCTBUH C
tpeboBanusimu GI'OC COO ¢ yyerom npodeccuonansHoi HanpasieHHoctn OI'OC
CIIO.

1.2.1. Hean TUCUMILITHHBI

dopMHUpoBaHUE y CTYJICHTOB MPEACTaBICHUS O XHUMHYECKOM COCTaBJISIFOIIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MUpPA KaK OCHOBBI MPUHSATHS PEIICHUH B KU3HCHHBIX
Y TIPOM3BOJICTBEHHBIX CUTYaIIUSIX, OTBETCTBEHHOTO TTOBEACHUS B IPUPOIHOM Cpejie.

3apaum IMCUMILIUHBI:

1) chopmupoBaTh NOHMMAaHHE 3aKOHOMEPHOCTEW MPOTEKAHUSI XWMHUYECKHX
IPOLIECCOB U SIBJICHUM B OKPYXKArOILIEH Cpelle, LEJIOCTHOM HAYyYHOW KapTUHBI MHUpA,
B3aMMOCBSI3M U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHS COCTaBIATH (OPMYJIbl HEOPTaHMYECKUX W OPTaHMYECKHX
BCIIIECTB, YPABHEHUS XUMUYCCKUX PEAKIIUN, OOBSICHATH UX CMBICI, HHTEPIIPETUPOBATH
pe3yIbTaThl XUMHUYECKUX IKCIICPUMEHTOB,

3) chopmMupoBaTh  HaBBIKM  NPOBEICHHUS  MPOCTEHIIMX  XUMHUYCCKHX
OKCIIEPUMEHTAJIbHBIX ~ UCCIEAOBAHUNA ¢  COOJIOJIGHHEM TIpaBUJl  OE30IacCHOro
oOpallieHusl ¢ BEIIECTBAMH U JIaOOpaTOPHBIM 000pYI0BAaHHUEM;

4) pa3BUTh YMCHHS HCIOJIb30BaTh WH(OpPMAIMI0O XHMHYECKOTO XapakTepa W3
Pa3IMYHBIX UCTOYHHUKOB;

5) chopmupoBaTh yMEHUSI POTHO3UPOBATH MOCIEICTBUSI CBOCH JEATETLHOCTH U
XUMUYECKUX TIPUPOIHBIX, OBITOBBIX M MPON3BOJICTBEHHBIX MPOIIECCOB,;

6) chopmMupoBaTh MOHUMAHHWE 3HAYUMOCTH JIOCTHIKCHUN XUMHYECKOW HAyKH U
TEXHOJIOTHM JIJIsl pa3BUTHUS COITUAIBHON 1 TIPOU3BOICTBEHHOM cep.



1.2.2. MnhaHupyemble pe3ynbTaTbl 0CBOEHUA 06weobpa3oBaTe/ibHON AUCLUNIUHDI B COOTBETCTBUM C

®rocC Crno vm Ha ocHose Proc COO

Koa n
HaMmeHoBaHue
dopmupyembix

KOMMeTeHLui

MnaHupyemsble pe3ynbtaTtbl 0OCBOEHUA ANCLUNJ/INHDI

O6wume

AvcuunanHapHble

OK 01. Beibupats
CTII0COOBI
peleHus 3a1a4
npodeccroHalb-
HOU
JeSATSIbHOCTH
MPUMEHUTEIIHHO K
pa3IMYIHBIM
KOHTEKCTaM

B yacT Tpy10BOro BOCHIUTAHUS:

- TOTOBHOCTh K TPYIy, OCO3HAHHE IEHHOCTH
MacTepcTBa, TPYA0I00ue;

- TOTOBHOCTb K aKTHBHOH JCATCIIBHOCTHU
TEXHOJIOTUYECKOU u CoLMaIbHOU
HaIpPaBJIEHHOCTH, CIOCOOHOCTh MHUIIMUPOBATD,
IUTAHUPOBATh U CaMOCTOSITENIbHO BBIMIOJHSATh
TAaKYIO ACATCIIbHOCTD,

- UHTEpEC K pa3IMYHBIM
po¢eCCHOHAIBHON e TEHHOCTH,
OBjaseHue yHHMBEpPCAJIbHBIMH
NMO3HABATEJIbHBIMU IeHCTBUAMM:
a) 0a30Bble JOTHYECKHE JelCTBHS.

- caMOCTOSITENIbHO  (OpMyIupoOBaTh U
aKTyalu3upoBaTh MPOOIEMY, paccMaTpUBaTh
€€ BCECTOPOHHE;

- YCTaHaBJIMBATh CYIECTBEHHBIM MPHU3HAK WIIU
OCHOBAaHUA IJId CpaBHCHMHA, KJ'IaCCI/I(bI/IKaHI/II/I n
00001IEeHHS;

- OmpeneNsaTh IeNu NeATeTbHOCTH, 3a/1aBaTh
rapamMeTpbl U KPUTEPUU UX TIOCTHKEHUS;

- BBIABJIATE 3aKOHOMCPHOCTH U IIPOTUBOPCUUSA
B pacCMaTpPUBAEMBIX SIBJICHUSX;

- BHOCHUTH KOPPEKTUBBI B JCATCIbHOCTD,
OLICHUBATh COOTBETCTBHUE PE3YJbTATOB LIEIISM,

chepam

y4eOHBIMU

- BJaAEThb CHUCTEMOM XMMHMYECKUMX 3HAaHHUWA, KOTOpas BKIIOYACT:
OCHOBOIIOJararonmue IOoHATUA (XI/IMI/I‘ICCKI/Iﬁ OJICMCHT, aTOM, JJICKTpPOHHAs
000J104Ka aToMa, S-, p-, d-3JIEKTPOHHBIC OPOUTAIN AaTOMOB, HOH, MOJIEKYJIa,
BAJICHTHOCTDB, 3JICKTPOOTPULATCIIbHOCTb, CTCIICHL OKUCJICHUA, XUMHUYCCKad
CBSI3b, MOJIb, MOJISIpHasl Macca, MOJSPHBIA OO0BEM, YIIEPOAHBINA CKENeT,
(yHKIIMOHATIEHAS TPYIINA, PaJUKall, U30MEPHsI, H30MEPBI, TOMOJIOTHUECKUN
psAl, TOMOJIOTH, YIJIEBOJOPOAbI, KHUCIOPOA- MW  a30TCOAEpKallue
COCANHCHUA, 6I/IOJIOI“I/I‘ICCKI/I AKTHUBHBIC BCIIICCTBA (yFJICBOI[I)I, JKHUPHI,
0enku), MOHOMEp, MOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYIISIpPHBIC
COCAUHCHUSA, KPUCTAIUIMYCCKAadA PEIICTKA, THUIBI XWUMHYCCKUX peaKuHﬁ
(OKHCITUTENBHO-BOCCTAHOBUTENBHBIE, 9K30-U SHAOTEPMUUYECKUE, PEaAKIINH
HMOHHOTO oOMeHa), pactBop, AIEKTPOJIUTHI, HEIJIEKTPOJIUTHI,
JJEKTPOJIUTUYECKAS] ~ JTUCCOLMALUS,  OKUCIUTENb,  BOCCTAaHOBUTEIb,
CKOPOCTh XUMHUYECKOM peakluu, XUMHYECKOE pPaBHOBECHUE), TEOpUU HU
3aKOHBI (TEOpUs XMMHUYECKOTO CTPOEHUS OpraHMYecKux BemectB A.M.
bytnepoBa, Teopusi 3MEKTPOIUTUYECKOW AUCCOLMALIMM, TEPUOANUECKHIL
3akoH [[.WI. MeHneneeBa, 3aKOH COXpaHEHHS Macchl), 3aKOHOMEPHOCTH,
CUMBOJIMUECKHI S3BIK XUMHH, q)aKTOJ'IOFI/I‘-IeCKI/Ie CB€ACHUA O CBOﬁCTBaX,
cocraBe, TMOJy4YeHHMHM W 0O€30MacHOM HCIHOJIB30BAaHWU  BaKHEUIINX
HCOPraHNMYCCKUX W OPraHu4YCCKHUX BCIICCTB B 6I)ITy u HpaKTI/ILIeCKOI\/II
JEATEIIbHOCTH YEJIOBEKA;

- YMCThb BBIABJIATH XAapPaKTCPHBIC IMMPU3HAKKW W B3aMMOCBA3b H3YUCHHBIX
MOHSATUN, TPUMEHATh COOTBETCTBYIOILIME MOHATHS MPU OMUCAHUUA CTPOCHUS
M CBOMCTB HCOPTraHNYCCKUX U OPraHMYCCKHUX BCIICCTB U UX HpeBpaIHeHHfI;
BBISBJIATH ~ B3aUMOCBSI3b ~ XMMHUYECKMX 3HAaHUM C TOHATUAMH U




OILICHUBATHL PUCKU HOCJIGIICTBI/Iﬁ ACATCIIBHOCTH,
- pa3BuBAaTb KPCATUBHOC MBIIIJICHUC IIpU
PCIICHUHN KU3HCHHBIX Hp06HeM

0) 0a30BbIe HcCiIea0BaTEIbLCKHE AeiiCTBHA:

- BJIAJIETh HaBBEIKAMH yueOHO-
HCCIIeI0BATEIbCKOM u MPOEKTHOM
JIeSITENLHOCTH, HaBBIKAaMH paspeuieHus
npo0Jem;

- BBIBIISITh NIPUYHUHHO-CJICICTBEHHBIC CBSI3U U
aKTyaJIM3UpOBATh 3a/1a4y, BBIIBUTATh THIIOTE3Y
€¢ pCIICHUs, HaXOIUTh apTyMEHTBl  JUIS
JI0Ka3aTeIbCTBA CBOMX YTBEPIXK/ICHUH, 3a7aBaTh
napaMeTpsl U KPUTSPUU PEIICHHS,

- aHAJIM3UPOBATH MOJIYYCHHBIC B XOJIC PEIICHUS
3aJla4uM Pe3yNIbTaThl, KPUTUYCCKU OIICHUBATh UX
JOCTOBEPHOCTbh, MPOTHO3UPOBATh M3MCHCHHE B
HOBBIX YCIIOBHUSX;

- YMETh NIEPEHOCUTh 3HAHUS B MTO3HABATEIIbHYIO
u MPaKTUYECKYIO o0rnactu
JKU3HEIEATEIIbHOCTH;

- yMETh WHTETPUPOBATH 3HAHHUS W3 PA3HBIX
MpeIMETHBIX 00acTei;

- BBIBUTaTh HOBBIC WJEW, TIpeJyiarath
OpPUTHHAIILHBIC TTOJIXO/IbI U PELICHHUS;

- CITOCOOHOCTH MX HMCIIOJIL30BaHUS B
MO3HABATENBHON M COIMAILHOM MPAKTHKE

IIPEICTABICHUSIMU IPYTUX €CTECTBEHHOHAYUYHBIX IIPEIMETOB;
- YMETb HCIOJb30BaTh HAMMCHOBAaHUSA XMMHMYECKHX COCIOUHECHHU
MEXKIYHAPOAHOIO COK03a TEOPETUYECKOM M NPUKIAJHOW XUMHU U
TPUBHAIbHbIE HAa3BaHMA BAXXKHEMIIMX BeLECTB (ITWIEH, alLETHIIEH,
raueput, ¢enon, GopManbaerun, YKCycHash KUCIOTa, TJUIHMH, yrapHbIA
ra3, YrJIeKHCIbId Ta3, aMMHUaK, TalleHas W3BECTb, HEralieHas W3BECTb,
NUThEBAs COJAa W JPYTUX), COCTaBIATH (HOPMYJIBl HEOPTraHWYECKUX U
OpPraHUYECKUX BEILECTB, YPABHEHUS XMMUYECKUX PEaKUUi, OOBACHATh MX
CMBICJ; TOATBEPXAAATh XapaKTepHblE XHMHUYECKHUE CBOWCTBA BEIECTB
COOTBETCTBYIOIIMMHU  OJKCIIEPUMEHTAMM M 3alMCSIMM  YPaBHEHMMU
XMMHYECKUX PEAKIIU;

- YMETb YCTAaHABJIMBATH IIPUHAJICKHOCTh U3YYECHHBIX HEOPraHMUYECKUX U
OpraHMYECKHUX BEIIECTB K ONpPEIENICHHbIM KjlaccaM U TIpyIiaM
COCIMHEHUI, XapaKTEepHU30BaTb HMX COCTaB W BAKHEHIIME CBOWCTBA;
ONpeAesATh BUABl XUMHUYECKMX CBSI3eM  (KOBaJIEHTHas, WOHHAas,
MeTaJuInYecKas, BOJOPOHAs), TUIIbl KPUCTAIIIMYECKUX PELIETOK BELIECTB;
KJIacCCU(UIIMPOBATH XUMUYECKUE PEAKIINH;

- chopMHpOBaTh MPEACTABICHUS: O XUMHMYECKOH COCTaBISIOIIEH
€CTECTBEHHOHAyYHOW KapTUHBI MHpa, POJU XMMHUU B MO3HAHUU SIBJICHUM
IpUpoJbl, B (OPMHUPOBAHUU MBILIUIEHUS W KYJIbTYphl JIMYHOCTH, €€
(YHKIIMOHATBHOM ~ TIpPaMOTHOCTH,  HEOOXOJMMOM Il pelIeHus
NPAKTUYECKUX 3a7ad M HKOJOTMYECKH OOOCHOBAHHOTO OTHOUICHUS K
CBOEMY 3/I0POBBIO U IIPUPOTHON Cpelie;

- YMeTb IPOBOJUTH pacueTbl MO XMMUYECKUM (opMyjaM U ypaBHEHMSIM
XUMHUYECKUX peakUMi C HCIONb30BaHHEM (U3MYECKUX  BEJIWYMH,
XapaKTepU3YIOIUX BELIECTBA C KOJIMYECTBEHHONW CTOPOHBI: Macchl, 00beMa
(HOpMallbHBIE YCJIOBHS) Tra30B, KOJIMYECTBA BEIIECTBA; MHCIIOJIb30BATh
CUCTEMHBIE XMMHWUYECKUE 3HAHUS Ul NPUHATHS PELICHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYaIUSIX, CBA3aHHBIX C BEIECTBAMH U UX IPUMEHEHUEM




2. CTPYKTYPA U COJAEPKAHUE OBIIIEOBPA30OBATEJBLHOM

JANCHUIIJIIMHBI «XUMUS»

2.1. O0beM JUCHUIIMHBI U BBl Y4eOHOH padoThI

Bupa yueOHoii padoThl

O0BeM B yacax

O01beM 00pa3oBaTeIbHON MPOrpaMMBbI AU CHUTITHHBI 72
B T.Y.

OcHOBHOe coep:KaHue 64
BT. 4..

TEOpEeTUIEeCKoe 00ydeHne 30
MPAKTUYECKHUE 3aHITUS 24
71a00paTOPHBIE 3aHATHS 10
IIpodeccnonaibHO-OPHMEHTHPOBAHHOE COJAEPKAHUE (COaepKaAHUE 6
NMPHUKJIATHOT0 MOIYJIA)

BT. U..

TEOpeTHYecKoe 00yueHne 2
IIPAKTUYECKUE 3aHATUS 4
ITpoMexyTOUHAsI aTTECTAIMS (3a4ET C OL[CHKOM) 2




2.2. TemaTUueCKuUii NNaH U coaeprKaHue gUCLUNAUHDI

dopmunpy
HanmeHoBaHue CopeprKaHue yuebHoro marepuana (ocHoBHoe u npodpeccMoHaNbHO-OPUEHTUPOBAHHOE), NabopaTopHbie U O6bem emble
pasaenos u Tem NpaKTUYeCcKue 3aHATUA, NPUKIAZHON MOAYb YyacoB |KomneteH
umm
1 2 3 4
OcHoOBHOe coaepiKaHue 64
Paspen 1. OcHOBbI CTPOEHUA BeLecTBa 6
Tema 1.1. OcHOBHOe coaepKaHue 4 OK 01
CtpoeHune aTomos
XUMMUECKMX TeopeTtuueckoe obyyeHue 2
3/1IEMEHTOB U . N
npuposa CoBpemeHHaa mogenb CTpoeHuA aToma. CMMBOJIMYECKUI A3bIK XMMUKU. XUMUYECKMN INEeMEHT. DNEKTPOHHaA
CAMAYECKOI KoHOUrypaums atoma. KnaccuduKkauma XMMUYECKUX 31eMeHTOB (s-, p-, d-371emeHTbl). BaneHTHble 3/71EeKTPOHbI. 5
CBA3M BaneHTHOCTb. DNEKTPOHHAA MPUPOAA XMMWUYECKON CBA3U. DNEKTPOOTPULATENbHOCTb. BuAabl XxMmuyeckon cBAsu
(koBaneHTHasn, NOHHaA, MeTaNIMYeckasn, BOAOPOAHanA) U cnocobbl ee obpa3oBaHMA
MpaKTuyeckmne 3aHATUA 2
PeweHne 3asaHMM Ha WMCNONb30BaHME XMMMUYECKOM CMMBOJIMKM W HA3BAHWI COEAMHEHWIM MO HOMEHKANaType
MEXAYHAPOLAHOIo0 COl3a TEOPETMYECKOM W MPUKNALHOM XMMWUU U TPUBMANbHbLIX HA3BaAHUMA AN COCTABAEHMA
XMMUYECKMX POpPMyn ABYXaTOMHbIX COeAMHEeHUM (oKcuaos, cynbdMAoB, MAPUAOB M T.M.) WU [PYrKX
HeopraHMYecKknx cCoeguHeHUM OTAENbHbIX KNacCcoB. 2
MpaKkTnyeckme 3afaHMA HA YCTAHOBNAEHWE CBA3U MeXAy CTPOEeHMemM aATOMOB XMMMUYECKUX 3I1eMEeHTOB U
nepuogmMyeckMm U3MeHEHMEM CBONCTB XMMUYECKUX 3/1IEMEHTOB U UX COEANHEHUN B COOTBETCTBUU C NOJIOXKEHUEM
MNeprogmyeckomn cuctemol.
Tema 1.2. OcHOBHOe cogepXaHue 2 OKO01
Mepuogmyecknin
MpakTnyeckue 3aHATUA 2




3aKOH 1 Tabauua

oW,

MeHpeneesa

Mepunoamnyeckaa cuctema xumndeckmx asnemeHtos .M. MeHgeneesa. dPusnyeckumit cmoicn MNepruoanyeckoro
3akoHa .. MeHpeneeBa. 3aKOHOMEPHOCTU U3MEHEHUA CBOMCTB XMMMUYECKUX 31eMEHTOB, 06pasyembix MMM
NPOCTbIX U CNOXHbIX BELLECTB B COOTBETCTBUM C MONOXKEHMEM XMMUYECKOro 3nemeHTa B [leproanyeckomn cucteme.
MupoBo33peHyecKkoe N HayyHoe 3HavyeHune Nepuoanyeckoro 3akoHa [.N. Mengeneesa. MporHosbl A.U.

MeHaeneea. OTKpbITUE HOBbIX XMMUYECKUX 31€eMEHTOB. 2
PelweHne NpakTUKO-OPUEHTUPOBAHHbIX TEOPETUYECKUX 3a4aHMUM HA XapaKTepmn3aLmio XMMNUYECKUX SNEMEHTOB
«MeTannunyeckume / HemeTanIMyYeckme CBOMCTBA, 3IEKTPOOTPULATENBHOCTb XMMUYECKUX /IEMEHTOB B
COOTBETCTBMMW C UX INIEKTPOHHbIM CTPOEHMEM U MOSIOXKEHMEM B NEPUOANYECKON CUCTEME XUMUYECKUX 91EMEHTOB
O.N. MeHpeneesa»
Pasgen 2. Xumuueckue peakumm 10
Tema 2.1. Tunbl OcHOBHOe cogep)KaHue 4 OKO01
XMMUYECKUX
peaKumii TeopeTtuueckoe obyyeHue 2
Knaccndumkauma n TMnbl XMMUYECKUX PeaKLLMI C y4acTuem HeopraHuyeckmx sewects. CocTaBneHne ypasHeHUMN
peaKkunin coeanHeHnA, Pas3NoKeHnsa, 3amelleHmna, obmMeHa, B T.4. peaKLnii ropeHnsa, OKUCIEHUA-BOCCTAHOBEHMUA.
YpaBHeHWNA OKUCNeHUA-BOCCTaHOBNAEHUA. CTeneHb oKncaeHua. OKMcaumTenb U BocctaHoBuTenb. CocTasieHne u 2
YypaBHUBaAHME OKUC/IUTENIbHO-BOCCTAHOBUTE/IbHbIX PEAKLMIA METOA0M 3/1eKTPOHHOro banaHca. OKUCAUTENbHO-
BOCCTaHOBUTE/IbHbIE peaKkuMn B Nnpupoae, NPOM3BOACTBEHHbIX NPOLEccax U XuU3HeaeATeNbHOCTN OPraHM3mMOoB
MpakTnyeckne 3aHATUA 2
KonunyecteeHHble OTHOWEHUA B XMMUKU. OCHOBHblE KOIMYECTBEHHbIE 3aKOHbI B XMMUKU U pacyeTbl NO YpaBHEHUAM
XMMUYECKUX peakumii. Monb Kak eanMHMLUa KoanyecTsa BelecTsa. MonspHaa macca. 3aKOHbl COXpaHEHUA Maccbl U 5
aHeprun. 3akoH ABoragpo. MonapHbiit 06bem rasos. OTHOCMTENIbHAA NAOTHOCTb ra3oB. PacyeTbl NO ypaBHEHUAM
XMMMYECKUX PeaKLnii C UICNOIb30BaHMEM MaccCbl, 06bema (HopmasibHble YCN0BUA) ra30B, KOIMYECTBa BELLECTBA
Tema 2.2. OcHOBHOe€ coaepKaHue 4 OKO01
SNeKTpoanTUYecKa
T TUYeCK YeHU
A AACCOLIMALMA W eopeTnyeckoe obyuyeHue 2
MOHHbIN 0BMEH Teopua aneKTPONUTUYECKOW Auccoumaumn. MoHbl. DNEKTPONUTbI, HEINEeKTPOAUTbl. Peakuun MOoHHOro obmeHa. 2




CocTtasneHue peaKu,m‘/i MOHHOro obmeHa nytem CoCtaB/1eHUNA UX NOJHbIX N COKPaWEHHbIX MOHHbIX ypaBHeHMﬁ.
KMCNOTHO-OCHOBHbIE peakyunn. 3a,ﬂ,aHMF| Ha COCTaB/1IEHNE UMOHHDbIX peaKu,Mﬁ

NabopaTopHbie 3aHATUA 2

JlabopamopHaa paboma “Tunel xumu4yecKux peakyuii”.

NccnepoBaHue TMNOB (MO COCTaBY M KOIMYECTBY UCXOAHbIX M 0OPA3yHOLLMXCA BELWECTB) U NPU3HAKOB XMMUYECKUX 5

peakuuii. MpoBeseHne peakunin MOHHOro obMeHa, onpeaeneHue cpesbl BOAHbIX PacTBOPOB. 3a4aHMA Ha

COCTaBNEHME MOHHbIX PeaKkuuit
KoHTponbHana

CTpoeHue BelwecTsa U XMMUYECKUE peaKkuuu 2
pa6oral
Paspen 3. CTpoeHue 1 CBOMCTBA HEOPraHMUYECKUX BeL,ecTB 16
Tema 3.1. OcHOBHOe coaepKaHue 4 OKO01
Knaccuoumkaums, 6

TeopeTuyeckoe obyueHue
HOMEHK/aTypa U P y 2
CTpoeHue MpeaMeT HeopraHMYecKoi XMmmn. Knaccupumrauma HeopraHUYeckux Belects. MpocTble U CI0KHbIE BELLecTBa.
HEOPraHUYECKNX  |OcHOBHbIE KACChl CI0XKHbIX BeLecTs (OKCUAbI, TMAPOKCUAbI, KUCIOTbI, COM). B3auMoCBA3b HEOPraHUYECKUX
BeLWecTs Bew,ecTB. ArperaTHble COCTOAHMA Belw,ecTBa. Kpuctananyeckne n amopPHble BeLWEeCTBA. TUMbI KPUCTANINYECKUX )

peleToK (aToMHas, MONEeKYNsApHas, MOHHAA, MeTanMyeckas). 3aBUCUMOCTb GU3NYECKMX CBOMCTB BELLEeCcTBa OT

TUNA KPUCTANIMYECKOW pelleTKU. 3aBUCUMMOCTb XMMUYECKOM aKTMBHOCTU BELLLECTB OT BUAA XMMMUYECKOW CBA3M U

TUNA KpUCTaNNMYecKon pewweTkn. MpuinHbl MHoroobpasmsa BeLwecTs

MpakTnyeckue 3aHATUA 2

HomeHKnaTypa HeopraHMYeCKMX BELLECTB: Ha3BaHWE BELLECTBA UCXOAA U3 X XMMUYECKOM Gopmybl UK

COCTaBNEHME XMMUYECKOM GOPMY/bl UCXOAA U3 HA3BAHMA BeLLLeCTBA NO mexayHapoaHol (MIONAK) nau

TPUBMANBHON HOMEHKNATYpE. 5

PeweHune npakTnyecknx 3a,D,aHI/1I‘/‘1 no Kl'IaCCVId)VIKaLI,VIVI, HOMEHKNATYypeE N XUMUYHECKUM d)opmynaM HeopraHn4ecKknx
BeuwecTtB pPas3/IMvHbIX K1aCCoB (yraprlﬁ ras, YI'J'IGKVICJ'IbIl‘;I ras, aMmmmak, rawleHaa mn3secCtb, HeraweHaAa U3BECTb,
nnTbeBaa coda u ,u,pyrmx): Ha3blBaTb N COCTaBNATb d)OpMyl'IbI XMMHU4YyeCKunxX BewecTts, onpenenatb NpnHaanexXHoCTb
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K Knaccy.
MCTOYHUKM XMMHUYeCKo MHPopmaLmm (cpeacTB MaccoBoM MHPOpMaLMK, ceTb MHTepHeT u apyrue). Mouck
MHGOPMaLMM N0 Ha3BaAHMAM, UAEHTUDMKATOPAM, CTPYKTYPHbIM GOpMyNam

Tema 3.2. dusnko- | OCHOBHOE copeprKaHue OKO01
XMMUYEecKue 6
cBOMCTBA Teopetuueckoe obyyeHue
HEOPTAHUHECKUX | Metannbi. Obwme Pusnyeckme n xmMmmnyeckme cBomcTea metannos. Cnocobbl NoNy4yeHUA. 3HAYEeHMEe METANIOB U
Belecrs HEMeTaNNI0B B NPUPOAE U XU3HELeATeNIbHOCTU YeNlOBEKa M OpraHn3moB. Kopposua MeTannos: BUAbI KOPPO3UK,
CcnNocobbl 3aLWLMTbl METaNI0B OT KOPPO3UK
HemeTtannol. Obwme Ppusmyeckme n XMmMmn4eckne CBOMCTBA HEMETANN0B. TUNKUYHbIE CBOMCTBA HemeTannos IV— VI
rpynn. Knaccuédumkauma m HOMeHKnaTypa coeauMHeHWn HemeTannosB. KpyroBopoTbl 6MOreHHbIX 3/1eMeHTOB B
npupoae
XMMmmnyeckume CBOMCTBA OCHOBHbIX KN1aCCOB HEOPraHNMYECKNX BELLECTB (OKCMA0B, TMAPOKCMA0B, KUCNOT, CONEn u
Ap.). 3aKOHOMEpPHOCTN B U3MEHEHMW CBOMCTB NPOCTbIX BELLECTB, BOAOPOAHbIX COeANHEHWUI, BbICLLIMX OKCUA0B U
rMAPOKCUAOB
MpaKTuyeckune 3aHATUA
CocTaBneHne ypaBHEHUM XMMUYECKUX pPeakuMh C ydaCcTMeM MPOCTbIX M C/IOMKHbIX HEOPraHMYecKMX BeLLecTB:
METaNNI0B U HEMETANNI0B; OKCUAOB METAN/IOB, HEMETANN0B U aMPOTEPHbIX 3/1EMEHTOB; HEOPraHNUYECKMUX KUCAOT,
OCHOBaAHWM N aMPOTEPHbIX TMAPOKCUA0B; HEOPTraHUYECKMX CONEN, XapPaAKTEPM3YIOLLMX UX CBOMCTBA.
PelweHne NpakTMKO-OPUEHTUPOBAHHbLIX TEOPETUYECKMX 334aHUIA Ha CBOMCTBA, COCTaB, NosyyeHne m 6esonacHoe
NCNO/NIb30BaHME BaXKHENLLINX HEOPraHMYECKUX BELLECTB B ObITy M NPaKTUYECKON AeATe/IbHOCTM YeNoBeKa
Tema 3.3. OcHOBHOe cogepXaHue OKO01
NaeHTndmKauma
n TOPHbI HATUA
HeopraHM4YecKmx aboparopHbie 32
BelecTs JlabopamopHas paboma «MdeHmuuKayua HeopeaHU4eCcKUX seujecme.

PeweHune KCNEPUMEHTA/IbHbIX 3a4a4 MO XUMUYECKNUM CBOMCTBAM METa/N/I0B U HeMeTaNNn0B, NO PAaCNO3HABAHUIO U
nony4vyeHumto COGAMHGHMVI MeTannos U HemeTasnnoBs.
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Mﬂ,eHTMd)MKaLI,Mﬂ HeopraHn4yeCKknx Bewects C UCnoab3oBaHNeEm UX ¢M3MKO-XMMM‘-I€CKMX CBOﬁCTB, XapPaKTEePHbIX
Ka4eCTBEHHbIX peaKu,m‘/i. KayecTBeHHble peakunn Ha Cyﬂbd)aT-, Kap6OHaT- n xnopma-aHMoHbl, Ha KaTMOH aMMOHMUA

KoHTponbHasa .
CsouctBa HeopraHn4yeCKux seLwecrs 2
pa6ora 2
Paspen 4. CTpoeHue 1 CBOMCTBA OpraHUYECKUX BelecTs 24
Tema 4.1. OcHOBHOe cogepXKaHue 4 OKO01
Knaccnoumkauyms,
CTpoeHMe 1 TeopeTtuueckoe obyyeHue 2
HOMEHKN1ATypa MosBAEHME U pa3BUTME OPraHUYEeCKO XMMUM KaK HayKu. MpeameT opraHuyeckol Xumum. MecTo 1 3HaYeHne
OpraHU4ecknx OpPraHMYeCcKoM XMMMM B CUCTEME ECTECTBEHHbIX HayK.
BELLECTB XMmnyeckoe CTpoeHMe KaK nopagoK coeAuHeHMA aTOMOB B MOJEKYy/le COrMacHO MX BaneHTHOCTU. OCHOBHble
NMONOXEHNSA TEOPUM XMMUYECKOFO CTPOEHMA OpPraHUYecKux coeguHeHuit A.M. bytnepoBa. YrnepogHbin ckenet
OpraHUYecKor MoseKynbl. 3aBUCMMOCTb CBOMCTB BELLECTB OT XMMMYECKOrO CTPOEHMA MOJIeKyn. M3omepua u 5
n3omepbl.
MoHATME O ¢yHKUMOHanbHOM rpynne. Pagukan. [MpuHUMibl KnaccudUKaALMM  OpPraHUYECKUX COeaUHEHWIA.
MexXayHapo4Haa HOMEHKAaTypa W NPUHUMNBI HOMEHKAATypbl OpPraHMYecKMx coeguHeHui. [loHsTMe 06
a3oTcoAeprKallmMX coeauHeHuAX, OMONOrMYeckM aKTUBHbIX BellecTBax (yrnesogax, Kupax, 6enkax v gp.),
BbICOKOMOEKY/IAPHbIX COeANHEHUSAX (MOHOMEP, MOMMEP, CTPYKTYPHOE 3BEHO)
MpaKkTuyeckmne 3aHATUA 2
HomeHKnaTypa opraHM4ecKux coegMHEHNN OTAENbHbIX KNacCoB (HacbIWeHHble, HEHACbIWEHHbIE M apOMaTUYECKUue
yrneBogopoabl, cnupTbl, GeHoNbl, anbAernabl, KeTOHbl, KapboHoBble KMUCNOTbl U Ap.) CocTaBNeHWE MNOHbIX U
COKPALLEHHbIX CTPYKTYPHbIX POPMY/N OpraHUYECKMX BELLECTB OTAE/bHbIX KAACCOB, MCMOAb3YA UX HA3BaHMA MO 2
CUCTEMATMYECKON U TPMBMANbHON HOMEHKNATYpe (3TUNEH, aueTuaeH, ruuepuH, deHon, dopmanbaerna, yKcycHas
KMCNOTa, FNUMH). PacyeTbl npocTteiiein Gopmy/ibl OpraH-0 MONEKY/bl, UCXOAA U3 3IEMEHTHOrO cocTaBa (B %)
Tema 4.2. OcHOBHOe€ coaepKaHue 12 OKO01
CsolicTBa
Teopetnueckoe obyueHue 6
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OpraHNYecKnx
coeuHEeHUM

®U3NKO-XMMUYECKME CBOMCTBA OPraHUYECKUX COeAUHEHUN OTAENbHbIX KAaccoB (0COBEHHOCTM KnaccuduKaumm u
HOMEHKNATYpbl BHYTPW Knacca; romosornyeckuin pag u obwaa dopmyna; nsomepus; ¢usmMyeckme CBOWMCTBA;
XMMWYECKME CBOMCTBA; CNOCO6bLI NOMyYeHUs):

— npegenbHble yrnesogopoabl (aﬂKaHbI n LI,MKI'IoaJTKaHbI). I'opeHme MeTaHa KakK O4AUH U3 OCHOBHbIX MCTOYHUKOB
TENNA B NPOMbIWLNEHHOCTU U 6bITy. CsolicTBa NPUPOLHbIX yrnesoaopoaos, HaxoxXaeHne B npupoae n npumeHeHue
d/IKaHOB;

— HenpeaenbHble (al'll-(eHbI, dJIKUHbI U al'IKa,CI,MeHbI) n apomatuyeckune yrnesongoponbl. I'opeHme aueTunneHa Kak
MCTOYHUK BbICOKOTEMNEPATYPHOIO NAamMeHU ONAa CBapKU N PE3KN METANNI0B

— KMc/iopoAcodeprkalime coeguHeHns (cnnptbl U GeHobl, KapOOHOBbIE KUC/IOTbI U 3GUPbI, aNbaernibl U KETOHbI,
XUpbl, yrnesogbl). [paKkTMyeckoe nNpUMEHEeHWe ISTUNEHINKONA, TrauuepuHa, deHona. [lpumeHeHue
dopmanbaernaa, auetanbaernaa, YKCyCHol KMcioTbl. Mbina Kak CO/IM BbICWIMX KapboHOBbIX KUcnoT. Motoume
CBOMCTBa Mbl/1a

— asoTcogepKalime coeguMHeHUA (aMMHbI U AMUHOKUCNOTbI, 6enku). BbICOKOMONEKYNAPHbIE COoeauMHEeHUs
(cMHTEeTUYECKME M BUONOTMYECKM-aKTUBHbIE). MOHOMEp, NOAUMEP, CTPYKTYpHOE 3BeHO. Nonnmepusaums sTuaeHa
KaK OCHOBHOE HanpaB/ieHMe ero UCno/ib30BaHuA.

leHeTMYecKan CBA3b MeXAyY KNaccamu OpraHMYeCcKMX CoeAnHEHUM

MpaKTuyeckmne 3aHATUA

CBoWCTBa OPraHWYECKUX COEAMHEHUA OTAENbHbIX K/accoB (TPUBMANbHAA M MeXAyHapoaHas HOMEHKANaTypa,
XMMUYECKMe CBOWCTBA, CNOCOo6bl NoayYyeHus): npedenbHble (alkaHbl U LMKAOANKaHbl), HenpeaenbHble (a/ikeHbl,
aNKMHbI U anKagueHbl) U apomMaTUYecKMe YrneBsoaopoabl, CnupTbl U GeHonbl, KapboHOBbIE KUCNOTbI 1 3dUpPHI,
anbAernabl U KeToHbl, aMUHbl U AMUHOKUCNOTbI, BbICOKOMO/IEKYIAPHbIE COeAnHEHUA. 3a4aHNA Ha COCTaB/eHume
YPaBHEHUI XMMUYECKUX PEeaKLMIA C y4aCTUEM OPraHNYECKUX BELLECTB Ha OCHOBAHMUM UX COCTaBa U CTPOEHMA

CocTaBneHue cXxem peakuuit (B TOM 4Yucne no npepoXKeHHbIM LEernoyYkam MpPeBPaLLEHUI), XapaKTePU3YIOLWMX
XMMUWYECKMEe CBOMCTBA OPraHUYECKUX COeAMHEHWUIM OTAENbHbIX KNaccoB, CNocobbl MX MONYyYEeHUs U HasBaHUe
OPraHUYECKUX COEANHEHWNI MO TPMBUANBHOW UAU MEXKAYHAPOAHON CUCTEMATUYECKON HOMEHKNATYpE.

PelweHne nNpPaKTUKO-OPUEHTUPOBAHHbBIX TEOPETMYECKMX 3a4aHMWA Ha CBOWCTBA OPraHUYECKUX COeAMHEHUN
OTAENbHbIX KN1accoB
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NabopartopHasa paboTa

JlabopamopHasa paboma “lpespauweHuUs op2aHu4ecKux eewjecme npu HazpeeaHuu".
MonyyeHne 3TUNEHA U U3YyYEeHUE ero CBOWMCTB. MoaenupoBaHWe MONEKYN U XMMUYECKMX NpeBpalleHMn Ha
npuMmepe aTaHa, 3TUAEeHa, aueTuaeHa 1 ap.

Tema 4.3.

OcHOBHOe coaepKaHue OK 01
NpeHTMduKaums
OpraHUIecKmX TeopeTtuueckoe obyyeHue
BELLECTS, WX BuoopraHuyeckne coepguHenua. MNMpumeHeHne n buonornyeckas ponb yrnesoaos. OKWUc/ieHMe YrneBoAoB —
3ratenne v WUCTOYHUK IHEPrUM KMBbIX OopraHnamoB. O6nacTU NpMMeHeHMAa amMUHOKMCNOT. MpeBpalieHna 6enKoB NUWM B
gpMMGHVGHMG B opraHusme. buonornyeckme GpyHKUMKM H6enkoB. Buonornyeckme dyHKUUM KUPOB. PONIb OpraHMYECKON XMMUKN B
bITOBOV M pelweHun npobaem nueson 6e3onacHoOCTH
NpPou3BOACTBEHHO
i LeATeNIbHOCTH Ponb opraHuYyeckon xumumm B pelleHun npobsiem sHepreTMyeckon 6e30macHOCTU, B PasBUTUM MEAULUHbI,
HeN0BEKa CO3aHNM HOBbIX MaTepPManoB, HOBbIX UCTOYHMKOB SHEPIUM (anbTepHaTUBHbIE UCTOYHUKM 3Heprnmn). OnacHoOCTb
BO34EMCTBMA HA KMBble OPraHM3Mbl OPraHMYECKUX BELLECTB OTAE/bHbIX KAaccoB (yrnesogoponbl, CNUpPTbl,
beHoNbl, XNopopraHMYeckne npPousBOAHble, anbAernabl U Ap.), CMbICA MOKasaTens npeaesibHO A0MYyCTUMOM
KOHLEeHTpauumn
NabopaTopHbie 3aHATUA
JlabopamopHasa paboma: “UdeHmucpukayua op2aHuveckux coeduHeHuUii omoenbHbIX Kaaccos”
NaoeHTUdMKaLMA opraHNYeCcKmUx coegmMHEHNN OTAENbHbIX KNaccoB (Ha Npumepe anbAernaos, Kpaxmana, YKCyCHOM
KUCNOTbl, 6€NKOB U T.M.) C UCNONb30BAaHMEM UX DUINKO-XMMMUYECKMX CBOWMCTB M XapaKTEPHbIX KauyeCTBEHHbIX
peakumin. [eHaTypaumnsa 6enka npu HarpesaHuW. LiBeTHble peakuuu 6enKoB. BO3HMKHOBEHME aHaNUTUYECKOro
CUTHaNa C TOYKM 3PEHMA XMMMUYECKUX MPOLECCOB NPM MPOTEKAHUM KAYECTBEHHOM peakuuun, MNo3BONAOLLEN
NoeHTUOMUMPOBATbL NPEA/IOKEHHbIE OPraHUYeCcKMe BelLecTBa
KoHTponbHasa -
CTpyKTypa 1 CBOUCTBA OpraHUYECKUX BeL,ecTs
pa6ora 3
Paspen 5. KnHetnueckue n TepmogmMHammyeckme 3aKOHOMEPHOCTU NPOTEKAHUA XMMUUYECKUX PeaKLUi
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CkopocTtb OcHOBHOe coaepKaHue OK 01
XUMUYECKNX
peakumi. TeopeTtuueckoe obyyeHue
Xumunyeckoe
paBHoBecHe CKOpOCTb peaKkuun, ee 3aBUCMMOCTb OT Pa3/INYHbIX PaKTOPOB: NPUPOLbI PearMpyrowWwmx BEWECTB, KOHLUEHTPALMN
pearnpyowmx BeLWECTB, TEMMNePATypPbl U NAOWAAN PEaKLMOHHON NOBEPXHOCTU. TennoBble 3PPEKTbl XMMUUYECKUX
peakuMn. IK30- U SHAO0TEPMUYECKUE, PeaKLMN.
O6paTMMOCTb peakumit. XMMMYEcKoe paBHOBECME M €ro CMelleHWe noa AeNCTBMEM pPas/MYHbIX GaKTopoB
(KOHUEHTpaLMA peareHTOB WMAW NPOAYKTOB peaKkuuun, AaBneHWe, TemnepaTypa) A0S CO34aHUA ONTMMAbHbIX
YCNOBUI NPOTEKAHMA XUMMYECKMX NpoLleccoB. MpuHumn Jle WaTtenbe
MpakTnyeckne 3aHATUA OK 01
PeweHne NpaKTUKO-OPUEHTUPOBAHHbLIX 33a4aHWMA Ha aHaAn3 ¢GaKTOpPOB, BAUAIOWMX HAa W3MEHEHME CKOPOCTU
XMMUYECKOM peaKkuun, B T.4. C MNO3ULMA 3KOMOTMYECKM UenecoobpasHoro noseneHWs B ObiITy M TPyA0BOMA
0EeATeNbHOCTM B LEeNAX COXPaHEHUA CBOEro 340P0BbA N OKPYKatoLWen NpupogHoOn cpeabl.
PeweHne nNpakTUKO-OPUEHTUMPOBAHHbLIX 33aJaHUA Ha NpumeHeHue npuHumna Jfle-lWaTtenbe gna HaxoxXaeHuA
HanpaB/ieHMA CMELLEHMA PaABHOBECUMA XMMMYECKOW peakumMm M aHanus ¢GaKTopoB, BAUAKOWMX Ha CMeLLeHue
XMMUWYECKOro paBHOBECUA
Paspen 6. PactBopbl
Tema 6.1. OcHOBHOe€ coaepKaHue OK 01
MNoHATHe o
pacTeopax Teopetuueckoe obyyeHue

PactBopeHuMe Kak GU3NKO-XMMUYECKMIA npouecc. PacTBopbl. Cnocobbl NPUroTOBAEHUSA PacTBOPOB. PacTBOPUMOCTb.
MaccoBaa [oNa pacTBOpPeHHOro BeuiectBa. CMbICA NoKasaTens npeaenbHo A0MNYCTUMOW KOHLEHTpauumM M ero
MCMONb30BaHMeE B OLLEHKE 3KO0rnyeckon 6esonacHocTu.

MpaBuia 3KOMOrMYECKN LienecoobpasHoro noseaeHusa B ObITy M TPyAo0BOW AEATENbHOCTU B LENAX COXPaHEeHUSA
CBOEro 340POBbA W OKpy)Kalowehn MNpuUpoaHON cpedbl; ONacHOCTb BO34ENCTBMA HA »KMBble OpPraHM3Mbl
onpenaeNeHHbIX BELLECTB.

PelweHne nNpPaKTUKO-OPMEHTUPOBAHHbLIX PACUYETHbIX 3aZaHWM Ha pacTBOpPbl, MCNo/Ab3yemble B 6ObITOBON W
NPOu3BOACTBEHHOW AeATENbHOCTN YeN0BeKa
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Tema 6.2. OcHOBHOE coaepXKaHue 2 OKO01
UccnepoBaHue
CBOVICTB PacTBOPOB NabopaTopHbie 3aHATUA 2
JlabopamopHas paboma «[lpuzomoeneHue pacmeoposy.
MpurotoBneHMe pacTBOPOB 3agaHHOM (MaccoBoM, %) KOHUEHTpauuMm (C NPaKTUKO-OPUEHTUPOBAHHbLIMM 5
BOMpPOCaMu) 1 onpegeneHne cpeabl BOAHbLIX PacTBOPOB.
PeweHwne 3a4a4 Ha NPUroToB/IeHME PacTBOPOB
MpodeccMoHanbHO-OpUEHTUPOBAHHOE coAepKaHUue (coaeprKaHue NPUKAAZHOro moayns)
Paspen 7. Xumusa B 6bITy M1 NPOM3BOACTBEHHOW AEATE/IbHOCTU YesioBeKa 6 OK 01
Xnmua B 6bITy 1 OCHOBHOe cogepiKaHue 6
NpPoOn3BOACTBEH-
Holt aeaTenbHocTn |TeopeTuyeckoe obyyeHue 2
yenoBeka ; y
HoBeliwne [OOCTUKEHUA XMMMYECKOM HAYKM U XMMUYECKOW TexHonormn. Ponb xumum B obecnedyeHuu
3KO/IOTMYECKOMW, IHEPreTUYEeCKoM M NULLEBOM 6e30NacHOCTU, Pa3BUTUM MeauUMHbI. paBuna NoMcka M aHaaMsa 5
XMMMUYECKON MHPOPMALMM M3 Pas3NUYHBIX MCTOYHMKOB (HaydyHas M y4yebHO-HayyHaa nuTepaTypa, CpeacTea
MaccoBoi MHbopmaumu, cetb MHTepHeT)
MpaKkTuyeckmne 3aHATUA
MoUCK W aHanM3 KencoB O MPUMEHEHUM XMMMUYECKMX BELEeCTB M TEXHONOrMA C ydyeTom bOyayuien
nNpodeccMoHaNbHOM AeATEeNbHOCTU MO TEeMaM: BaKHeMllMe CTPOoUTeNbHble MaTepuanbl, KOHCTPYKUMOHHbIE
MaTepunanbl, KPacku, CTEKNO, KEpaMMUKa, MaTepuanbl ANa 3NEKTPOHUKM, HAaHOMATEPUA/bl, TEKCTU/IbHbIE BOJIOKHA, 4
NCTOYHUKM SHEPTUN, OPraHMYECKNE U MUHEpPaAbHble YyA06peHMA, NeKapCcTBEHHbIE BeLecTBa, ObIToBas XMMUA.
3awumra: MNpeacraBneHne pe3ynbTaToB pelleHma KelcoB B opme MUHU-A0KNaAa C Npe3eHTaumen
MpomerKyTouHasa aTTectauus no aucuunaunHe (3ayer ¢ oLeHKoM1) 2
Bcero 72
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3.YCJOBHUS PEAJIM3AIIMA ITPOT'PAMMBbBI OBIIIEOBPA3OBATEJILHOM

JUCHMUILIAHBI

3.1. TpedoBaHNs K MATEPUATBHO-TEXHHYECKOMY O0ecre4YeHHI0

PGaJII/IBaHI/IH IMporpaMMabl O6Hl€06paBOBaT€HBHOﬁ JAUCHUILIMHBI IIPCAIIoJIaracTt

Hajgu4yue yueOHOro KabuHeTa:
1. [TocagouyHbIe MECTa IO KOJIMYECTBY 00YyJIarOITUXCS.
2. PabGouune MecTo mpernoaBaTelis

OobOopynoBanne y4eOHOro KaOuHeTa (HAIJIsIAHbIE TOCO0OHUS):

1. KommuiekT yueOHO-HarISIHBIX TOCOOMIA (TOPTPETHI YUCHBIX )
2. KOMITIEKT 37IEKTPOHHBIX BUACOMATEPHUAIIOB

3. 3amaHus 111 KOHTPOJIBHBIX padboT

4. ITpodeccroHanbHO-OpUEHTUPOBAHHBIE 3a/IaHUS

5. DIIEKTpOHHBIE YYEOHbIE U3/IaHUS 10 OCHOBHBIM pa3jeiam
6.Buieoposuku 1o oTAeIpHbIM TEMaM

7. Ilpe3eHTanuu K OT/IE€IbHBIM TEMaM

8. Tabmuma JI.11. Mennaeneena

3.2. Hudopmanuonnoe obecneuyeHue odyuenus. [lepeyenb pekoMeH yeMbIX

yueOHbIX u3a1aHuil, UHTepHeT-pecypcoB, JONMOJHUTEIbHOM JUTEPATYPbI

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIbBI

1. Xumus, 10 knacc/ I'abpuensa O.C., Octpoymon N.I'., Cnaakos C.A.,
Axumonepnoe o6mectBo «M3narensctBo «IIpocsemenuey, 2020 I'.

2. Xumws, 11 kmace/ T'abpuensa O.C., Octpoymos N.I'., Cnagkos C.A.,
Axumonepnoe ob6mmectBo «M3narensctBo «lIpocsemenney, 2020 T

JONOJIHUTEJIBHBIE MATEPHUAJIBI

1. Xumus(0a30Bbiii ypoBeHb).Peanuzanus oOpa3oBaHus: METOIUYECKOE OCOOHE TSt

yuurens / Kasepuna A. A., [luuyruna I'.B.; nox pen. I'. B. IIuuyrunoii. M. :
OI'BHY «UuctutyT cTpareruu pazsutus oopazoanusi PAOy», 2022 81 c.: ui.

HUPPOBBIE OBPA30OBATEJBHBIE PECYPCBI U PECYPCBI CETHN

HUHTEPHET

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

https://uchi.ru/

https://www.yaklas
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4. KOHTPOJ1b U OLLEHKA PE3Y/IbTATOB OCBOEHWA OBLLEOEPA3OBATE/IbHOM
ANCUUNTUHDbI

KoHTposib M OLEHKa pe3ynbTaTOB OOYYEHHUs OCYUIECTBISETCS B IpoLEecce
MIPOBEICHUSI MMPAKTHUECKUX 3aHATHI M JTaOOpATOPHBIX pabOT, TECTUPOBAHUS, & TAKKE
BBITIOJTHEHUS O0YYaIOMIMMUCS WHJIUBUAYABHBIX 3aJlaHUM, MPOEKTOB, UCCIEIOBAHUM.
Pe3ynbTaThl 00y4YeHUs OMpenesaoT, YTO 0OyYaroluecs: T0KHbBI 3HaTh, TOHUMATh U
JIEMOHCTPUPOBATH IO 3aBEPIICHUN U3YUYCHUS AUCITUTIIIUHEI.

st popMupoBaHUS, KOHTPOJS M OIECHKH PE3yJbTaTOB OCBOCHHS Yy4eOHOM
JUCHUIUIMHBL UCIONB3YETCA CHUCTEMa OLEHOYHBIX MEPONPUSITUM, MPEICTABISIONMIAS
co00l KOMIUIEKC y4eOHBIX MEPONPUSTHM, COTJIACOBAHHBIX C PE3yJIbTaTaMH 00y4YeHUs
u chopmynupoBaHHbsix ¢ ydyerom DPI'OC COO (mpeameTHble pe3yabTaThl 110

muciuruinie) u GI'OC CIIO.
Mopgynb/
Ne | OK Pasaen/ Pe3ynbTtat 06yyeHun Tunbl OLLEHOUYHbIX MeponpPUATUN
Tema
| OcHOBHOe coaepKaHue
1 Paspgen 1. dopmynuposartb

OcHOBbI 6a3oBble NOHATUA U

CTpoeHua 3aKOHbI XMMUU

BeLecTsa

1.1 [ OK |Crpoenue atomoB |CoCTaBIsATh 1. Tect «CTpoeHHE aTOMOB XUMHUYECKHUX
01 |xumMuyeckux XHMHUYECKHE 3JIEMEHTOB U MPUPOIA XUMUUYECKON CBSI3N».

JJIEMEHTOB U (hopmyJibL 2. 3ajauM Ha COCTaBJIEHUE XUMUYECKUX (POopMyI

pupoaa COCMHEHUI B JIBYXaTOMHBIX COETMHEHUN (OKCHJIOB, CYNIb(HIOB,

XAMHAYECKON COOTBETCTBHUH CO TUAPUJIOB U T.I1.).

CBSI3U CTETEHBIO0 OKUCIeHUs |3. 3alaHus Ha UCTOJIb30BAHUE XMMUYECKOU
XUMHYECKUX CHMBOJIMKH ¥ Ha3BaHUU COSTMHEHUH T10
3JIEMEHTOB, UCXO/S U3 |HOMEHKIIATYPE MEKIYHAPOIHOTO CO03a
BAJICHTHOCTU U TEOPETHUYECKON U NMPUKIIATHON XUMHH U
3JEKTPOOTPULATENbH |TPUBUAIBHBIX Ha3BaHUM ISl COCTABIIECHUS
OCTH XUMUYECKHUX (DOPMYJT IBYXaTOMHBIX COSAMHEHUMN

(oxcua0B, cynb(huaA0B, THAPUAOB U T.I1.) U JPYTUX
HEOPTraHUYECKUX COCAMHEHUH OT/IEIbHBIX
KJIAaCCOB
1.2 | OK [Ilepuoamueckuii |XapakTepu3oBaThb 1. Tect «Mertamnueckue / HeMeTaJUIMYECKHE
01 |3akoH W TaOnaUIIA |XUMHUYECKHE CBOMCTBA, AEKTPOOTPUIATENHHOCTh U CPOJICTBO K

JN. 3JIEMEHTHI B ANEKTPOHY XMMHUYECKUX 3JIEMEHTOB B

MenneneeBa COOTBETCTBHUH C UX COOTBETCTBUE C UX JEKTPOHHBIM CTPOCHUEM U
MTOJI0KEHUEM B MOJIO’KEHUEM B MIEPUOIUYECKON CUCTEME
MIEPUOINYECKOMN xAUMHUUecKkux dnemeHToB J[.U. MeneneeBay.
cucrteme xumudeckux |2. [Ipaktudeckue 3ajaHusi HA YCTAaHOBJIEHUE
anemeHToB J[.1. CBSI3U MEXIY CTPOCHHEM aTOMOB XMMHUUYECKHUX
Menpeneena AJIEMEHTOB M MIEPUOJUICCKUM U3MEHEHUEM

CBOMCTB XUMHYECKUX IJIEMEHTOB U UX
COSIMHECHUH B COOTBETCTBUH C IOJIOKECHUEM

18




Mogaynb/

Ne | OK Pasgen/ Pe3ynbTtat 06yyeHun Tunbl OLEHOUYHDbIX MeponpPUATUNA
Tema
Ilepuonnueckoii cucreMe.
3. [IpakTHKO-OpUEHTUPOBAHHBIC TEOPETUUCCKHUE
3a/IaHMs] Ha XapaKTePU3alMI0 XUMUYECKUX
AeMEHTOB: «MeTauTMYecKre / HeMeTaUTHIeCKUe
CBOMCTBA, AIEKTPOOTPULIATEIILHOCTD U CPOJICTBO K
AIEKTPOHY XMMHUYECKUX DJIECMCHTOB B
COOTBETCTBHUE C UX BJECKTPOHHBIM CTPOCHUEM U
MTOJIOXKEHUEM B IEPUOANYECKON CHCTEME
xuMudeckux aiemeHToB .M. MeHneneeBa»
2 Paspen 2. XapakTtepusoBaTb
KoHTponbHas pabora
Xumunueckue TUNbl XMMUYECKUX
- «CTpoeHue BewecTBa U XMMHUYeCKue peakumum»
peakuuu peakumii
2.1 | OK |Tumnst Cocransate peakuuu | 1. 3agaun Ha cocTaBiIEHUE YPABHEHUI peaKIuil:
01 |xuMHUeCKHX COEIUHEHHS, — COCIMHEHM S, 3aMEIIECHUs, PA3JI0KEeHUsI, 0OMEHa;
peakmuit pasnokeHusi, 0OOMEHa, |— OKUCIUTEIBHO - BOCCTAHOBUTEIIBHBIX PEAKITUI C
3aMeIIeHHS, MCII0JIb30BAaHUEM METOJIa AJIEKTPOHHOTO OasiaHca.
OKHCJTUTEBHO- 2. 3agaum Ha pacyeT MacChl BEIIECTBA HIIN
BOCCTAaHOBHUTEJIbHBIC |00BEMA
peakuu ra3oB 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wik 00bEMY OJTHOTO U3 YUYaCTBYIOIIHMX B
pEeaKIMK BEIIECTB; pacuéThl Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA) IPOYKTOB PEAKIIUU, ECITH
OJIHO U3 BEIIECTB UMEET IPUMECH
2.2 Onextponuruyec |CocTaBisTh 1. 3amanus Ha COCTaBIEHHE MOJIEKYJISIPHBIX U
Kasi IMCCOLMALINS |ypaBHEHUS MOHHBIX peaKlUi ¢ y4acTUEM KUCJIOT, OCHOBaHUI
Y MOHHBIM OOMEH |XUMHUYECKUX PEaKIIUU |1 COJICH, YCTAaHOBJICHUE U3MEHEHUS KUCIIOTHOCTH
HOHHOTO OOMEHa ¢ cpenbl
y4acTHEM 2. JlaboparopHas padota "Tunbsl XUMHYECKUX
HEOPraHUYECKUX peakuuit"
BEIIIECTB
3 Paspen 3. UccnepoBatb KoHTponbHas pabota
CtpoeHue 1 CTpoeHue U cBocTBa |«CBOICTBA HEOPraHUYECKUX BELLECTBY
CBOMCTBA HeopraHUYecKmnx
HeopraH-x BeLlecTs
BeL,ecTs
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Moaynb/

Ne | OK Pasaen/ Pe3ynbTtat 06yyeHun Tunbl OLEHOUYHDbIX MeponpPUATUNA
Tema
3.1 | OK |Knaccudpukamus |Kmaccupummposars |1. Tect «Homenkmnarypa u Ha3BaHue
01 |u HOMEHKJATy-pa |HEeOpraHuYecKue HEOPraHWYECKHUX BEIIECTB UCXOMAs U3 UX
U CTPOEHUE BEIIECTBA B XUMUYECKOH (OPMYIIbI UM COCTABICHUE
HEOPraHUYECKHX |COOTBETCTBUU C UX XUMHUYECKOHN (OpMYIIbI UCXO/S U3 HA3BaHUS
BEILIECTB CTPOCHUEM BEILECTBA 10 MEXAYHAPOAHON UIIU TPUBUAIBHOU
HOMEHKJIAType».
2. 3aj1aum Ha pacyeT MacCOBOM 10JH (Macchl)
XUMHUYECKOT'0 3JIeMEHTa (COeIMHEHNs) B
MoOJIeKYJie (CMecH).
3. [IpakTryeckue 3a1anus MO KiaccupUKaluu,
HOMEHKJIATYPE U XUMHUYECKUM (HopMyiaMm
HEOPraHUYECKHUX BEILECTB Pa3IMYHBIX KJIACCOB.
4. [IpakTiueckue 3a/1aHus Ha OIpe/IeIeHUE
XUMHUYECKON aKTUBHOCTHU BEILIECTB B 3aBUCUMOCTHU
BHJIa XUMHUYECKOHN CBS3U U TUIA
KPUCTAJUTMYECKOUN pelIeTKH
3.2 | OK |®wusuko- YcranasinuBaTh 1. Tect «OcoOEHHOCTH XUMHUYECKUX CBOWMCTB
01 |xumuyeckue 3aBHCUMOCTH (PU3UKO- |OKCHIOB, KHCIIOT, OCHOBAaHHH, aM(pOTEPHBIX
CBOMCTBa XUMHUYECKUX CBOMCTB |TUAPOKCHJIOB U COJICH».
HEOpraHuyec HEOpPraHUYECKUX 2. 3ajaHus Ha COCTaBJIEHUE YpaBHEHUN
KHX BEILECTB BEILIECTB OT CTPOEHHUS |XUMUYECKUX PEAKLUN C yHaCTUEM MPOCTHIX U
aTOMOB U MOJIEKYJI, @ |CJIOKHBIX HEOPraHUYECKHUX BELIECTB: OKCHUJIOB
TaK)Ke TUIA METaJIJIOB, HEMETAILJIOB ¥ aM(POTEPHBIX
KPHUCTAIUTMYECKOMN AJIEMEHTOB; HEOPraHUYECKUX KHUCIIOT, OCHOBAaHUHI
peueTKu 1 aM(pOTEPHBIX TUAPOKCUIOB, HEOPTAHUUECKUX
COJIEH, XapaKTEPU3YIOLIUX UX CBOWCTBA U
CHOCOOBI MOTYYEHHUS.
3. [IpakTUKO-OpHEHTHPOBAHHBIE TEOPETUUECKUE
3a/laHMsI Ha CBOMCTBA U MOJyUYE€HHE
HEOpPraHMYECKUX BEIIECTB
3.3 | OK |Upentuduxamus |HUccrnenoBaTh 1. [IpakTHKO-OpUEHTUPOBAHHBIE 3aJAHUS TIO
01 |HeopraHMYECKHX |Ka4eCTBEHHBIC COCTAaBJICHUIO XUMHUYECKUX PEAKIIUN C ydacTUEM
BEILIECTB peakiumn HEOPraHUYECKHUX BEIECTB, UCIOIb3YEMBIX JUISI UX
HEOPTraHUYECKUX UJIEeHTU(DUKAIUH.
BELIECTB 2.JIaGopatopHas pabota: “UneHtudukanus
HEOPraHWYECKUX BEIIECTB’
4 Paspen 4. UccnepoBatb KoHTponbHasa pabota
CrpoeHue n CTpoeHue 1 cBoMcTBa |«CTpoeHMe 1 CBOWCTBA OPraHUYECKMX BELLeCTBY
cBoiicTBa OpraHuUYecKux
OpraHUYeckux |BeLyects
BeLecTs
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Moaynb/

Ne | OK Pasaen/ Pe3ynbTtat 06yyeHun Tunbl OLEHOUYHDbIX MeponpPUATUNA
Tema
4.1 | OK |Knaccudukanus, |Kmaccudunuposars |1. 3aganusi Ha cocTaBleHUE Ha3BAaHUI
01 |cTpoenume u OpraHUYECKUE OPraHWYECKUX COCTMHEHHH 1O TPUBUATIBLHON HIIH
HOMEHKJIaTypa BELIECTBA B MEKIYHAPOAHON CUCTEMATUYECKOMN
OpraHUYECKUX COOTBETCTBHUU C UX HOMEHKJIaType.
BEILIECTB CTPOEHUEM 2. 3ajaHusi Ha COCTABJICHUE MOJTHBIX U
COKpAIICHHBIX CTPYKTYPHBIX (HhOpMYyIT
OpraHWYEeCKHUX BEILECTB OTACIIbHBIX KIJIACCOB.
3. 3agauu Ha onpeeeHUe MPOCTEeUIIei
(OpMyIIbI OPraHUYEeCKOM MOJICKYITBI, HCXOJIS U3
AIIEMEHTHOTO cocTaBa (B %)
4.2 | OK |CsoiicTBa YcTaHaBiauBaTh 1. 3aganus Ha cOCTaBIEHUE YPaBHEHUI
01 |opranmdeckux 3aBUCUMOCTH (DU3UKO- |XUMHUYECKUX PEAKIUN C y4aCTHEM OPTaHUYeCKUX
COCAUHCHHI XUMHUYECKUX CBOMCTB |BEIECTB HA OCHOBAaHUHU UX COCTAaBa U CTPOCHHS.
OpPraHUYECKHUX 2. 3ajaHus Ha COCTaBJIEHUE YpaBHEHUN
BEIIECTB OT CTPOCHUS |XMMUYCCKUX PEAKIUH, WILTIOCTPUPYIOIINX
MOJICKYJI XUMHUYECKHE CBOMCTBA C YUETOM MEXaHU3MOB
MPOTEKAHUS JJAHHBIX PEaKIMiA U T€HETHICCKOM
CBSI3W OPTraHWYECKUX BEUIECTB Pa3HBIX KJIACCOB.
3. PacueTrHble 3a/1a4M 10 ypaBHEHUSM pEaKIIHii ¢
y4acTHEM OPTaHHUYECKUX BEIICCTB.
4., JIaboparopnas pabota “IIpeBpamieHus
OpraHMYECKUX BEIIECTB IIPU HarpeBaHuu"
4.3 | OK |Unentudukanus |Mccnenoath 1.IIpakTHKO-OpHUEHTHPOBAHHBIC 3adaHUS 110
01 |opranmdeckux Ka4eCTBEHHBIC COCTaBJICHUIO XUMHUYECKUX PEAKIIUN C ydacTHEM
BEIIECTB, UX peakuumn OpraHWYECKHUX BEILIECTB, B T.4. UCIIOJIb3YEMBbIX JIJIS
3HAYCHUE U OpTraHUYECKUX WX UICHTU(PUKAIMH B OBITY U POMBIIIJIEHHOCTH.
MIPUMEHEHUE B COCIMHEHU I 2.Jlaboparopnas pabdota: “Unentudukanus
OBITOBOM M OTJIETTbHBIX KJIACCOB  |OPTraHUYECKUX COCTUHEHUM OTICIBHBIX KJIACCOB”
MIPOU3BOJICTBEHHO
H IeITeIIbHOCTH
YyesroBeKa
5 Pazpeu S. XapakrTepu3oBaThb
Kuneruyeckue u |BJMsSIHUE PA3THYHBIX
TepMoaAMHaMu4e |(paKTOpoOB HA
CKHe paBHOBecHE U
3aKOHOMEPHOCTH | CKOPOCTh
NMPoOTeKAHUS XHMHYECKHX
XHMHYECKHX peakuui
peakuuii
5 | OK [CkopocTh XapakTepu3oBaTh [IpakTUKO-OpUEHTHUPOBAHHBIE TEOPETUUECKHUE
01 |xumMuyeckKux BIIUSHHUEC 3a/jaHus Ha aHaau3 (HaKTOPOB, BIUSIOMIUX HA
peakIuii. KOHIICHTPAIINH W3MEHEHNE CKOPOCTH XUMUYECKON PEeaKInu.
XuMuueckoe pearupyromumx [IpakTUKO-OpUEHTUPOBAHHBIC 3a/1aHUS Ha
paBHOBeCHE BEIICCTB U npumenenue npuaiuna Jle-1llarense nms

TeMIIepaTypsl Ha

HaxXOXJACHUA HAITPaBJICHUA CMCIICHUS
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Mogaynb/

Ne | OK Pasgen/ Pe3ynbTtat 06yyeHun Tunbl OLEHOUYHDbIX MeponpPUATUNA
Tema
CKOPOCTb PaBHOBECHSI XUMHUYECKOW PEaKIMK U aHAJU3
XUMUYECKUX Peakiuii |(HaKkTOpoB, BAUSIONINX HA CMEIICHUE
XapakTepuszoBaTh XUMHUYECKOTO PaBHOBECHUS
BIIMSTHUE U3MEHEHHUS
KOHIICHTPALIUU
BEIIECTB, PEAKIIUH
cpenbl u
TEeMITepaTyphl Ha
CMCIIICHHEC
XHMHUYECKOr0
paBHOBECHs
6 HccaenoBarn
Pa3ne 6. HCTHHHBIE PACTBOPbI
PacTBOpBI ¢ 3a/IaHHBIMH
XapaKTepUCTHKAMH
6.1 | OK |Ilousarue o Paznuuare uctunnsie |1. 3amaun Ha MPUTOTOBIIEHUE PACTBOPOB.
01 |pacTtBOpax pacTBOpHI 2. [IpakTUKO-OpHEHTUPOBAHHBIC PACUETHBIC
3a/IaHMsI Ha TUCTIEPCHBIE CUCTEMBbI, UCIIOJIb3yEMbIE
B OBITOBOM M IMTPOU3BOCTBEHHON JCSITCIBHOCTH
YyeJI0BeKa
6.2 | OK |UccrnenoBanme |HccnemoBath Gusnko-|Jlaboparopras pabota
01 CBOMCTB xuMuueckue cpoiicta |“IIpurorosienue pacTBOpoB”
pacTBOpOB WCTUHHBIX PacCTBOPOB
Il | [IpodeccuonaIbHO-OPHEHTHPOBAHHOE CO/lePKAHUE (COEPKAHUE MPUKIATHOTO MOTYJIs1)
7 Pazgen 7. OuenuBarp nociaeacTeus |3ammra Keica (¢ yuerom Oyaymei
Xumus B OBITOBON U Nnpo¢ecCHOHATBHOM AeITEILHOCTH)
ObITY H NPOU3BOACTBEHHOM
NMPOM3BOACT |IeATEJHHOCTH YeJI0BeKa ¢
BEHHOM MO3UIIUHA YKOJOTHIECKOM
JeATEJIbHOCT |0€30MacHOCTH

M Y€¢JI0BCKA

OK |(Xumus B OnenuBats nocnencteus | Keiic (¢ yuerom 6yayiei npodeccnoHaabHOR
01 |ObITy M OBITOBOM U JESITEIIbHOCTH)
IIPOU3BOJCTB |IIPOU3BOIACTBEHHOMN Bo3MoKHBIE TEMBI KEHCOB:
€HHOM nesitenibHOCTH yenoBeka ¢ | 1. Tlorerienne kiumaTa U BBICBOOOXKIEHUE
JEATEIBHOCT |ITO3ULIMMA DKOJIOTUYECKON  [Ta30BBIX TMAPATOB CO THA OKEaHa.
U 4yejoBeka |0e30MacHOCTH 2. bynyme matepuaisl 1 aBua-, MalluHO- U

IpubOPOCTPOCHUS.

3. HoBsle MaTepuaibl A1 COTHEYHBIX OaTapel.
4. JlexapcTBa Ha OCHOBE PACTUTENBHbIX
MpernapaToB

22




5. JJUCT JONOJJHEHUHN U NBMEHEHUM

Ne
n/n

Jara
BHeCEeHHUSI
H3MeHeHus /
JOTIOJTHEHH S

OcHoBaHue

Conep:xanue u3MeHeHHU s
/

AOITOJTHCHHUSA

Jluna, noaTrBepxaaOmmue
H3MeHeHue / NonoJIHeHue

[Ipencenarens
TTIK
(DPamunus,
UHUYUATBL,
noonucy)

3aM. gupekTopa
1o y4eOHOi
pabore
(Damunus,
UHUYyUuAabl,
noonucy)
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