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

Xumus
(Hazséanue yuebHOU OUCYUnIuHbL)

1.1 Mecrto  y4eOHOH  JUCHUILVIMHBI B  CTPYKType  OCHOBHOM
npogeccuoHaAIbHOI 00pa30BaTEIbHON MPOrPpaMMBbI

Pabouass mporpamma o0OmieoOpa3oBaTebHON JUCIUIUIMHBI (manee - pabouas
mporpamMma) SBJSIETCS  00S3aTeIbHOM 4YacThio  00IIe00pa3oBaTEIbHOTO  IHUKIIA
oOpazoBarensHO# mporpaMmMbl B cooTBeTcTBHU ¢ PI'OC mo cnenmansaocT 46.02.01
«/loxymeHTanmoHHOE 0O0ECTICUCHHE YITPABICHUS M apXUBOBEICHUE)

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 TNPOU3BOJCTBEHHOM 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

CopnepxaHue npOrpaMMbl 0011e00pa3oBaTeNIbHON  TUCHUIUTAHBI  « 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) chopmMupoBaTh IMOHMMAHHUE 3aKOHOMEPHOCTEH MPOTEKAHUS XHUMHUYCCKUX
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
oOpalleHus ¢ BeleCTBaMH U JIabOpaTOpHBIM 000PYI0BAHUEM;

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 3HAYMMOCTH JTOCTHXKCHHN XWMHUYECKOW HAyKU U
TEXHOJIOTHM JIJIsl pa3BUTHUS COITUAIBHON 1 TIPOU3BOICTBEHHOM cep.



1.2.2. MnhaHupyemble pe3yabTaTbl 0CBOEHUA 06Le0bpa3oBaTe/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,
IUIAHUPOBATh U CAMOCTOSITENILHO BBITIOIHSATH
TAaKYIO ACATCIIbHOCTD,

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

- caMOCTOSITENIbHO  (OpMyIupoOBaTh U
aKTyalu3upoBaTh MpobieMy, 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

- BJaAETb CHUCTEMOM XMMHMYECKMX 3HAaHHUWA, KOTOpas BKIIOYAET:
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 O0BEM, 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, BHICOKOMOJIEKYISIPHBIC
COCAUHCHUSA, KPUCTAIUIMYCCKAadA PEIICTKA, THUIBI XWUMHYCCKUX peaKuHﬁ
(OKHCITUTENBHO-BOCCTAHOBUTENBHBIE, 9K30-U SHAOTEPMUUYECKUE, PEaAKIINH
HMOHHOTO oOMeHa), pactBop, AIEKTPOJIUTHI, HEIJIEKTPOJIUTHI,
AJEKTPOJIUTUYECKAST ~ JUCCOLMALMSA,  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 XApPaKTCPHBIC IMPU3HAKHW 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
€¢ PpCIICHUs, HaXOIUTh apTyMEHTBl JUIS
JI0Ka3aTeIbCTBA CBOMX YTBEPIKJICHUH, 3a7aBaTh
napaMeTpsl U KPUTSPUU PEIICHHS,

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

- YMETh NIEPEHOCUTh 3HAHHS B MT03HABATEIBHYIO
u MPaKTUYECKYIO o0rnactu
JKU3HEIEITEIIbHOCTH;

- 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,
ruieput, (Genosn, GopMmanbaerui, YKCycHash KUCIOTa, TJIMIUH, yrapHbIA
ra3, YrJeKHCIbld Ia3, aMMHUaK, TallcHas H3BECTb, HEralieHash 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;
ONpeAeNsATh BUABl XUMHUYECKHMX CBSI3eM  (KOBaJIGHTHas, HWOHHas,
MeTaJuInYecKas, BOJOPOHAs), TUIIbl KPUCTAIIIMYECKUX PELIETOK BELIECTB;
KJIacCCU(UIIMPOBATH XUMUYECKUE PEAKIINH;

- chopMHpOBaTh MPEACTABICHUS: O XUMHMYECKOH COCTaBISIOIIEH
€CTECTBEHHOHAyYHOW KapTUHBI MHpa, POJU XUMHUU B MO3HAHUM 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 pacueThl MO0 XMMUYECKUM (opMyjiaM U ypaBHEHHSIM
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 CHUTITTHHBI 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
Xvmua 8 BbITy 1 OcHoOBHOe coaepiKaHue 6
Npon3BOACTBEHHO
" peatenbHocTH Teopetuueckoe obyueHue 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
MpomerKyTouHaa aTrTecTauus no gucumnamHe (3aver) 2
Bcero 72
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3.YCJOBHUS PEAJIM3AIIMA ITPOT'PAMMBbBI OBIIIEOBPA3OBATEJILHOM

JUCHMUILIAHBI

3.1. TpedoBaHNs K MATEPUATBHO-TEXHHYECKOMY O0ecreYeHUIo

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-HarISTHBIX TOCOOMI (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 OTEIbHBIM 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 W.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: METOIUUYECKOE 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 OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

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. KOHTPO/1b U OLEHKA PE3Y/IbTATOB OCBOEHWUA OBLLEOEPA3OBATE/IbHOM
ANCUUNTUHDbI

KoHTpons M OLEHKa pe3ylbTaToB OOYYEHHS OCYLIECTBIIAECTCA

B IIpoIiecce

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 MEPONPUATUI, COTJIACOBAHHBIX C pPe3yJibTaTaMu 00y4YeHUs
u chopmynupoBaHHbsix ¢ ydyerom DPI'OC COO (mpeameTHble pe3yabTaThl 110

mucuumunae) u GI'OC CIIO.
Ne OK Moaye/ Pesysibrar TUNbl OLEHOYHbIX MEePONPUATUIA
Paspen/Tema obyueHusn
| OcHOBHOe coaepKaHue
1 Paspen 1. dopmynuposatb
OcHosbl 6a3oBble NOHATUA K
cTpoeHusn 3aKOHbl XUMUHK
BeliecTsa
1.1 | OK |Crpoenue atomoB|CocTaBisTh 1. Tect «CTpoeHue aTOMOB XUMHUYECKUX
01 |xuMuyeckux XUMHYECKHE (GOPMYIBI [3JIEMEHTOB U MPUPOIa XUMHUUYECKOM CBI3M».
JJIEMEHTOB U COCIMHEHMI B 2. 3ajayy Ha COCTABIIEHUE XUMHUUYECKUX (POPMYIT
pupoaa COOTBETCTBHUU CO JIBYXaTOMHBIX COeIMHEHUH (OKCHUIOB,
XUMHUYECKOMN CTENEHBIO OKUCIICHHS  |CYIb(UIOB, THAPUIOB U T.I1.).
CBS3U XUMHUYECKUX 3. 3agaHus Ha UCIIOJIB30BAaHUE XUMUYECKOM
3JIEMEHTOB, UCXO/ISl U3 |CHUMBOJIMKHM M HA3BaHUI COCTMHEHUN T10
BAJICHTHOCTH U HOMEHKJIAType MEXIYHAPOAHOTO COI03a
3JIEKTPOOTPULIATEIIBHOC | TEOPETUYECKON U MPUKIIATHON XUMHUH U
TH TPUBUAJIbHBIX Ha3BaHUMU ISl COCTABIICHUS
XUMUYECKUX (HOPMYTT TBYXaTOMHBIX
coeuHeHUH (OKCUIOB, CyTb(UI0B, THAPUIOB U
T.I1.) ¥ IPYTUX HEOPTAaHUYECKUX COSTUHEHUN
OTZIENIbHBIX KJIaCCOB
1.2 | OK [Ilepuogmueckuii |XapakTepu3oBaThb 1. Tect «MeTtaminueckue / HEeMETaJUTMUECKHE
01 [3akoH ¥ TabiuIa |XMMHYECKUE DJIEMEHTHI |CBOMCTBA, JIEKTPOOTPUIIATEILHOCTH H CPOJICTBO
JN. B COOTBETCTBUHU C UX  |K DJIEKTPOHY XUMUUIECKUX IJIEMEHTOB B
MenneneeBa MOJIO’KEHHUEM B COOTBETCTBHUE C MX 3JIEKTPOHHBIM CTPOCHUEM U
MEPUOINYECKOMN MOJIO)KEHUEM B IEPUOANYECKON CUCTEME
CUCTEME XUMHUYECKUX |XuMHuueckux 3iaemeHToB J[.M. MenaeneeBay.
anemenToB J[.1. 2. IIpakTnyeckue 3a1aHusl HA YCTAaHOBJICHUE
Menneneena CBS3U MEXAY CTPOCHHEM aTOMOB XUMUYECKHUX
9JIEMEHTOB M TIEPUOUICCKUM U3MEHEHUEM
CBOMCTB XMMUYECKUX AJIEMEHTOB U UX
COEMHEHHI B COOTBETCTBUU C MOJ0KEHUEM
[Iepuonnueckoii cucreme.
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Ne OK Mogaynb/ Pesynbrar TUNbl OLEHOYHbIX MeponpPUATUIA
Pasgen/Tema obyueHus
3. [IpakTHKO-OpUEHTUPOBAHHBIE TEOPETHUECKUE
3a/IaHMs Ha XapaKTePU3AIHI0 XUMUICCKUX
3JIEMEHTOB: «MeTtaindeckue /
HEMETaJUIMYECKHE CBOMCTBA,
3JEKTPOOTPULIATEILHOCTh U CPOJICTBO K
AJIEKTPOHY XMMUYECKUX IJIEMEHTOB B
COOTBETCTBUE C UX 3JECKTPOHHBIM CTPOCHHEM U
MOJIOXKEHUEM B NTEPUOIMYECKON CHUCTEME
xumuueckux asiementoB .. MeHneneeBa
2 Paspen 2. XapakTtepusoBatb
KoHTponbHas pabota
Xumunueckue TUNbI XMMUYECKUX
. «CTpoeHM1e BeLLecTBa U XMMUUYECKUE pPeaKkLun»
peakuuu peakumii
2.1 | OK |Tumnst CocTaBisiTh peakiuu 1. 3agaun Ha cocTaBiIeHUE YPAaBHEHUM peaKIIMil:
01 |xuMuyecKHX COCMHCHHS, — COCIMHEHMS, 3aMEIIEHUs, PA3JI0KEHMUS,
peakmuit pasnoxeHusi, oOMeHa, |0OMeHa;
3aMeIIeHHS, — OKUCJIUTENBHO - BOCCTAHOBUTEIBHBIX PEAKIIUN
OKHCIIMTEIIBHO- C UCIIOJIb30BAaHUEM METOAa JIEKTPOHHOTO
BOCCTaHOBUTEIIb Oananca.
HBIE pEaKIun 2. 3ama4n Ha pacyeT MacChl BEIIECTBA WITH
00bEMa
ra3oB M0 U3BECTHOMY KOJIMUECTBY BEIIECTBA,
Macce Uik 00bEMY OJTHOTO U3 YYaCTBYIOIIUX B
pEaKIMK BEIIECTB; pacuéThl Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA) IPOIYKTOB PEAKIIUH,
€CJIM OJJTHO U3 BELIECTB UMEET IPUMECHU
2.2 Onektponutnuec |CocTaBisATh ypaBHeHUs |1. 3a1aHus Ha COCTABIEHUE MOJIEKYIISIPHBIX U
Kasi IUCCOLUAIIMS |XUMUYECKUX PEAKIMM |(MOHHBIX PEAKIUN C y4aCTHEM KHCIIOT,
Y MOHHBIM OOMEH |MOHHOI'0 OOMEHa C OCHOBaHMU U COJIEH, YCTAHOBJIEHUE U3MEHEHUS
y4acTHeM KHCJIOTHOCTH CPEJIBI
HEOPraHUYECKUX 2. JlaboparopHas paboTa "THUIBI XUMUYECKUX
BEILIECTB peakuuit”
3 Paspen 3. UccnepoBatb KoHTponbHasa pabora
CtpoeHue n CTpoeHue u cBoucTBa |«CBOICTBA HEOPraHUYECKUX BELLECTB»
CBOICTBA HeopraHU4yecKux
HeopraH.Bew-B |Bew,ecTs
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Ne OK Moaynb/ Pesynbrar TUNbl OLEHOYHbIX MeponpPUATUIA
Pasgen/Tema obyueHus
3.1 | OK |Knaccudpukamus |Kmaccupumupo-sate |1. Tect «HomeHnkiaTypa u Ha3BaHHE
01 |u HOMEHKIATypa |HEOPTraHWYECKHE HEOPTraHWYECKUX BEIIECTB UCXOJIS U3 UX
U CTPOCHHUE BeIlleCTBA B XUMHYECKOH (POPMYIIBI MU COCTABJICHHE
HEOPraHUYECKHX |COOTBETCTBUU C MX XUMUYECKON (hOPMYJIIBI UCXOS M3 HA3BaHUS
BEILIECTB CTPOCHHEM BEILIECTBA 110 MEXIYHAPOIHOU UITH
TPUBUAILHON HOMEHKJIATYPEY.
2. 3aja4uM Ha pacyeT MacCOBOM 10NN (MacChl)
XUMHYECKOTO dJIeMEHTA (COSTUHEHHUS ) B
MOJIEKYJIe (CMecH).
3. [IpakTrdeckue 3aaHus 10 KiaccuDHUKaInu,
HOMCHKJIATYPE U XUMHUYECKUM (HOpMyIiaM
HEOPTraHWYECKHUX BEIECTB PA3IMYHBIX KJIACCOB.
4. TlpakTHyecKkre 3alanus Ha ONpPe/ICIICHNE
XUMHUYECKON aKTHBHOCTH BEIIIECTB B
3aBUCHMOCTH BHUIa XUMHUCCKOH CBSI3U U THIIA
KPUCTAJUTMYECKOU PEIICTKH
3.2 | OK |®Dwuszuko- YcraHaBnvBaTh 1. Tect «OCOOEHHOCTH XUMHYECKUX CBOMCTB
01 |xumumgeckue 3aBUCHMOCTH (PU3UKO- |OKCHJIOB, KUCJIOT, OCHOBaHHM, aM(OTEPHBIX
CBOICTBa XUMUYECKUX CBOMCTB  |THIAPOKCHUJIOB U COJICH».
Heopranuyec- HEOPraHUYECKUX 2. 3anaHus Ha COCTaBJICHUE YPAaBHEHUI
KHX BEIIECTB BEILIECTB OT CTPOCHUS |XMMHYECKUX PEAKIUi C y4aCTHEM IPOCTHIX U
aTOMOB M MOJIEKYJ, @  [CJIOHBIX HEOPTaHUYECKUX BEIIECTB: OKCHIOB
TaK)Ke THUIIA METaJJIOB, HEMETAJUIOB  aM(OTEPHBIX
KPUCTAJUTUYECKOM 3JIEMEHTOB; HEOPTAHUYECKHUX KHUCIIOT,
peleTku OCHOBaHUH U aMPOTEPHBIX TUAPOKCUIOB,
HEOPTaHWYECKUX COJICH, XapaKTePU3YIOIINX MX
CBOMCTBA U CIIOCOOBI IOTYYEHHUSI.
3. [IpakTHKO-OPUECHTUPOBAHHBIE TEOPETUUCCKUE
3a/laHus Ha CBOWCTBA U MOTYYCHHE
HEOPTaHMYECKUX BEIICCTB
3.3 | OK |Upentuduxamus |HUccrnenoBaTh 1. ITpakTHKO-OpHUEHTUPOBAHHBIE 3a/1aHUS T10
01 |HeopraHWYECKHX |KaYECTBCHHBIC PEAKIIMH |COCTABICHUIO XUMUYCCKUX PEAKITUI ¢ yIacTHEM
BEIIECTB HEOPTaHUYECKUX HEOPraHUYECKUX BEIIECTB, UCTIOIb3YEMbIX IS
BEIIIECTB WX HJICHTUPUKAIIH.
2.JlaGopatopHas pabora: “Unentupukanus
HEOPraHUYECKHUX BEIIEeCTB”
4 Paspen 4. UccnepoBatb KoHTponbHasa pabora
CrpoeHue u cTpoeHue u ceoiictBa |«CTpoeHue u CBOCTBA OPraHMYeCcKuX
CBOMCTBa OpraHUYecKunx BelLecTB»
OpraHUYecKux |BeLyecTs
BeliecTs
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Ne OK Moaynb/ Pesynbrar TUNbl OLEHOYHbIX MeponpPUATUIA
Pasgen/Tema obyueHus
4.1 | OK |Knaccudukanus, |Kmaccudummpo-parsb 1. 3aganus Ha cocTaBiIeHNUE Ha3BaHUN
01 |cTtpoeHue u OpraHuyecKue OpPraHMYECKUX COSAMHEHUN MO TPUBUAIBHOMN
HOMEHKJIaTypa  |BEILECTBa B WJI MEXIYHApPOIHON CUCTEMATUYECKON
OpPraHUYECKUX COOTBETCTBHUH C UX HOMEHKJIaType.
BEILIECTB CTPOEHUEM 2. 3anaHus Ha COCTABJICHUE MOJHBIX U
COKpAIIEHHBIX CTPYKTYPHBIX POpMYI
OpPraHMYECKUX BEIIECTB OT/EIbHBIX KJIACCOB.
3. 3aauu Ha omnpeeaeHue NpoCTeuei
(hopMyIIBI OPraHNYECKOM MOJIEKYJIIbI, HCXOIS U3
3JIEMEHTHOTO cocTaBa (B %)
4.2 | OK |CgoiicTBa YcranaBnuBaTh 1. 3aganus HAa COCTaBJICHUE YPaBHEHUI
01 |opranmueckux 3aBUCUMOCTh (PU3HUKO- |XMUMHUYECKUX PEaKLUi C yuacTueM
COeTMHEHU I XUMHUYECKHUX CBOMCTB |OPraHUYECKUX BEIECTB HA OCHOBAHUM UX
OpPraHMYECKUX BEILIECTB [COCTaBa U CTPOCHUSI.
OT CTpPOEHUS MOJIEKyN (2. 3aaHus Ha COCTaBIIEHUE YpaBHEHUI
XUMHUYECKUX PEAKLMN, WILTIOCTPUPYIOIIUX
XUMHUYECKHE CBOICTBA C yUETOM MEXaHHU3MOB
IIPOTEKaHUs JaHHBIX PEAKIUHA U FEHETUYECKON
CBSI3M OPraHUYECKHUX BEIIECTB Pa3HbIX KIIACCOB.
3. PacyeTHble 3a/1a4u 0 ypaBHEHUSM PEAKILIM ¢
y4acTUEM OPTaHUYECKUX BEIECTB.
4. Jlaboparopnas pabota “IIpeBpaienus
OpraHMYECKUX BEIIEeCTB PHU HarpeBaHuu"
4.3 | OK |Unentudukanus |HccnenoBath 1.IIpakTUKO-OpUEHTHPOBAHHBIE 3aJaHUS 110
01 |opranmyeckux KaueCTBEHHBIEC PEAKIIMH |COCTABICHUIO XUMUYECKUX PEAKIIUI C yHaCTUEM
BELIECTB, UX OpPraHUYECKUX OpPraHMYECKUX BEIIECTB, B T.4. UCIIOJIb3yEMbIX
3HAYEHUE U COEIMHEHUN JUTSL UX UICHTU(UKALIUY B OBITY U
IIPUMEHEHNE B OTJIENIbHBIX KJIACCOB MIPOMBIIIJIEHHOCTH.
OBITOBOM 1 2.JlaGopatopHas pabora: “Unentupukanus
MIPOU3BOJICTBEHHO OpPraHMYECKUX COEANHEHUN OTIIEIbHbBIX
U IeITeIbHOCTHU KJaccoB”
YesioBeKa
5 Paznea 5. XapakTepu3oBaTthb
Kuneruveckue u |BJMsIHAE PAa3THYHBIX
TepMoaMHaMuyie ((paKToOpoB Ha
CKHe paBHOBecHE U
3aKOHOMEPHOCTH |[CKOPOCTH
NPOTEeKAHUS XHUMHYECKHX pPeaKkuuid
XHUMHYECKHX
peakuui
5 | OK |[Ckopoctb XapakTepu3oBaTh [IpakTuKO-OpMEHTUPOBAHHBIE TEOPETUUECKUE
01 |xuMHYecKHx BIIUSTHUE 3a/laHus Ha aHaau3 (aKTOPOB, BIMSIOMIUX Ha
peaxiui. KOHLIEHTpaLluN HU3MEHEHHUE CKOPOCTH XUMHUYECKON PEAKIUH.
XUMHYecKoe pearupyromux BemecTs |[IpakTrKo-opreHTHPOBAHHBIE 3a/1aHUS Ha
paBHOBECHE Y TeMIlepaTyphl Ha npuMeHenue npuHuuna Jle-1latense nms

CKOPOCTHb XUMHYECCKUX

HaXOXJIACHUS HAlIpaBJICHUA CMCIICHUSA
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Ne OK Mogaynb/ Pesynbrar TUNbl OLEHOYHbIX MeponpPUATUIA
Pasgen/Tema obyueHus
peakuuii PaBHOBECHS] XMMUYECKON PEAKLIUU U aHAIU3
XapakTepus3oBaTh (hakTOpOB, BIMSIONIMX Ha CMEIICHHE
BJIMSIHUE U3MEHEHUSI  |XMMHYECKOTO PaBHOBECHS
KOHLIEHTpALlUU
BEILIECTB, PEaKIUU
Cpelbl U TeMIepaTyphl
Ha CMeIIeHue
XUMHYECKOT0
paBHOBECHs
6 HccnenoBarb
Pa3znea 6. HCTHHHbIE PACTBOPbI
PacTBOpBI ¢ 3aJJaHHBIMHU
XapaKTepUCTUKAMU
6.1 | OK [IlonsaTue o Paznuuare uctunnsle | 1. 3amaun Ha MPUTOTOBJICHUE PACTBOPOB.
01 |pacTBOpax pacTBOpHI 2. [IpakTHKO-OPHEHTUPOBAHHBIE pAaCUETHBIE
3a/IaHMs Ha TUCIIEPCHBIE CUCTEMBI,
UCIIOJNIb3yeMbIe B OBITOBOW U TPOU3BOJICTBEHHON
JeSATeTLHOCTH YelI0OBEKa
6.2 | OK |UccrenoBanme |UccnenoBath ¢pusuko- |JlabopaTopHas pabora
01 |cBoiicTB XUMHUYecKue cBoiicTBa |“IIpuroroBieHue pacTBOpoB”
pacTBOpOB WCTUHHBIX PaCTBOPOB
Il | [IpodeccuonaIbHO-OPHEHTHPOBAHHOE COJlePKaAHUE (COIEPKAHUE MPUKIIATHOTO MOTYJIs1)
7 Pazgea 7. OuenuBarb 3ammTa Keiica (¢ yueTom Oyayueu
Xumus B ObITY |NOC/IEACTBHSA Nnpo¢ecCHOHATBHOM AeITEILHOCTH)
" OBITOBOM U
NMPOU3BO/CTBEH |IIPOU3BOICTBEHHOM
HOM AeSITeJIbHOCTH
JAesITeJIbHOCTH |YeJIOBEKa ¢ MO3UIUii
YeJ10BeKa IKOJIOTHYECKOI
Oe3omacHocTH
OK  [Xumus B ObiTy |OlieHUBaTh Keiic (¢ yuerom Oynymieit npodeccronanbHoM
01 u MOCJIEICTBUS OBITOBOM |JACATEITHHOCTH )

MPOU3BOACTBEH
HOM
NeITeILHOCTH
YyeJoBeKa

Y IIPOU3BOJCTBEHHON
JIeSITEIbHOCTH
yeoBeKa ¢ MO3UITHIHN
9KOJIOTUYECKOM
0e30macHOCTH

Bo3MoOKHBIE TEMBI KEHCOB:

1. IToreruienue kIMMaTa U BHICBOOOXKIEHUE
ra3oBBIX THIPATOB CO JHA OKEaHa.

2. bynymme marepuaisl 17 aBua-, MallMHO- U
IpUOOPOCTPOECHHUSI.

3. HoBble MaTepuabl 1711 COJTHEYHBIX OaTapei.
4. JlekapcTBa Ha OCHOBE PACTUTENIBHBIX
IIpenapaToB
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5. JIUCT JONOJTHEHUHA U N3SMEHEHU

Ne
n/n

Jara
BHECEHMS
H3MeHeHus /
JOMOJTHEHHU S

OcHoBanue

Conep:kaHue u3MeHeHUsI
/

JOITOJTHCHHUSA

JIuna, noaTBep:KIaIOIINE
H3MeHeHue / NonoJIHeHue

[Ipencenarens
TILIK
(Damunus,
UHUYUATL,
noonucy)

3am. 1upekTopa
o yueOHOM
pabote
(Pamunus,
uruyuassl,
noonucy)
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