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1 OBIIIAA XAPAKTEPUCTHUKA PABOYEM ITPOI'PAMMBI YYEBHOI'O
NPEJMETA
«XuMHuA»

1.1 MecTto y4eOHOro mnpeaMera B CTPYKType NpPOrpamMMmbl NMOATOTOBKH CIHENHAJUCTOB
CpeaHero 3BeHa

VYueOnblil npeamMeT «XUMHUS» OTHOCUTCS K MPEIMETHON 00JacTH «001eo0pa3oBaTeIbHOM
HOJATOTOBKU» M 00111€00pa30BaTeIbHOMY IIMKITY IIPOTPAMMBbI ITOATOTOBKH CIIEHUAINCTOB CPETHETO

3BCHA.

1.2 TpeOoBaHusi K pe3yJabTaTaM 0CBOEHMSI

PesynpraTroM ocBoeHHMs y4ueOHOro mpeamera «XUMHS» SBISETCS ONpEIeNCHHBIN ATar
c(hOpMHUPOBAHHOCTH CIAEAYIOMMX OOIMUX U MPOoheCCHOHATHHBIX KOMITCTCHITHH:

Kon u HanmenoBanue

I[InanupyemMble pe3yJibTaThbl OCBOEGHHS NpeaMeTa

(popmupyembIx L )

KOMIeTeH i OO0ume IIpeamerneie
OK 01. Bsibupars | B 4acTu TPYAOBOIO | - BIAJACTh CUCTEMON XUMHUYECKUX
CTHOCOOBI pelleHus | BOCHUTAHMA: 3HaHUH, KOTOpas  BKJIIOYAET:
3aja4 - TOTOBHOCTb K TPYZY, OCO3HaHHE | OCHOBOIIOJIATaOLIHE MOHATHUS
npodeccuoHaIbLHON LIEHHOCTH MacTepcTBa, | (XUMHUUECKUI  JJIEMEHT, aToM,
IEeATEILHOCTH Tpynomooue; AJICKTPOHHAs 000J0YKa aToMa, S-,
IPUMEHHUTEIBHO K |- TOTOBHOCTh K aKTHBHOW | p-, d-dJEKTpOHHBIE OpOHTAIN
pa3IMYHBIM NESATEeNbHOCTH TEXHOJOTMYECKOH | aTOMOB, HOH, MOJIEKYJa,
KOHTEKCTaM U COLMAIBbHON HAaNpaBIEHHOCTH, | BaJICHTHOCTb,

CIOCOOHOCTH UHUIMHPOBATh,
TUTAHUPOBATh U CaMOCTOSTEIHHO
BBITIOJTHATH TaKylO NESTEIbHOCTD;
- MHTEpeC K Pa3IUYHbIM cepam
npodeCcCuOHATBHON
JesITeTbHOCTH,

OBiajgeHne yHUBepCAIbHBIMH
Y4eOHbBIMH T03HABATEJbHBIMU
JelHCTBUSIMU:
a) 0a3oBble
nelcTBUA.

- CaMOCTOSITENTEHO
dhopmynupoBaTh "
aKTyaJIM3UpOBaTh npo0biemy,
paccMarpuBaTh €€ BCECTOPOHHE;

- YCTaHaBJIMBATh CYIICCTBEHHBIN
NpU3HAK WJIM OCHOBaHUS JIs

JJOrn4eCKue

ANEKTPOOTPHUIATETLHOCTb,
CTCTICHb OKHUCIICHUS, XUMHYECKas
CBSI3b, MOJb, MOJISIpHAs Macca,
MOJISIPHBI  00BEM, YIIIEpOJHBIN
CKEJIeT, GyHKIIMOHATbHAS
rpynmna, paadkai, H30Mepus,
M30MEpbl, TOMOJIOTHUECKUH PAL,
TOMOJIOTH, YTJIEBOAOPO/IBI,
KHCIIOPOJI- W  a30TCOJeprKaliue
COEIMHEHHS, OMOJIOTHYECKH
aKTUBHbIE BellecTBa (yrJIeBOJBI,
AKUPBIL, Oenkn), MOHOMED,
MOJIUMEpP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIPHEIE

COCUHEHUS, KpHUCTAUIMYEcKas
pemieTka, TUIBI  XUMHYECKHUX
peakmuit (OKHCITHTENIBHO-

1
YKka3bIBalOTCS INIHOCTHBIE U MeTanpeaMeTHbie pe3ynbratsl 3 PI'OC COO, hopmupyembie

0011e00pa30BaTENLHBIM MPEAMETOM

2
IIpenmeTHble pe3yabTaThl yKkas3biBatoTcs B cooTBeTcTBUN ¢ PT'OC COO




CpaBHEHHUS, KiIaccUPUKAIUU U
0000IIICHHUS;

- OTIpEIeIIATh LETH
JIEATETHBHOCTH, 3a7aBaTh
nmapamMeTppl W KPUTEPUU WX
JIOCTHIKEHHS;

- BBISBISITH 3aKOHOMEPHOCTH U
MIPOTUBOPEUHS B

paccMaTpuBaeMBbIX SIBJICHUSX;
- BHOCUTb  KOPPEKTHUBBI B
NeSTETHLHOCTbD, OIICHUBATH
COOTBETCTBHUE pe3yabTaToOB
eI, OIICHUBATH pHUCKH
HOCJIG,Z[CTBI/Iﬁ JACATCIIbHOCTH,

- pa3BUBaTh KpeaTHBHOE
MBIIIJICHHUEC npu pCHICHUN
KU3HEHHBIX TTPOOIEM

0) 0a30BBIE HCCIEA0BATEILCKHE
nelcTBHA:

- BJIAACTh HaABLBIKAMHU y‘IG6HO-
HCCIIEIOBATENILCKOW U MPOECKTHOM

JeSITEIbHOCTH, HaBEIKAMH
paspernieHus mpooem;

- BBISIBJISIT MPUYUHHO-
CIICACTBCHHBIC CBSI3H u
aKTyaJIU3UpOBAThH 3ajauy,
BBIJIBUTATh THUIIOTE3Y €€ PeIICHUs,
HaXOJUTh apryMEHThI JUIST
JI0OKa3aTelIbCTBA CBOHX
YTBEPKICHUM, 3a71aBaTh
napameTpbl u KpUTEPUHU
pelieHus;

- aHAIM3WUPOBAThH TOJYYCHHBIC B
xone peuieHus 3aJa4n
pe3yIbTaThI, KPUTHYECKH

OLCHUBATL HX HJOCTOBCPHOCTD,
IIPOrHO3UpPOBATh HW3MCHCHUC B
HOBBIX YCJIOBUAX;

- YMCETH NCPCHOCHUTHL 3HAHHUA B

IMMO3HABATCIBbHYIO )41
MPAKTHYECKYIO obnactu
KHU3HCOACATCIIbHOCTH,

- YMETh WHTETPUPOBATh 3HAHUS
nu3 Pa3HbIX MPECAMCTHBIX
o0acTe;

- BBIIBUT'aTh HOBBIC nuacu,
npeyiarath OpUTHHAIILHBIC

MOJXO0/Ibl U PELIEHNS;
- CITOCOOHOCTB MX HMCITOJIL30BaHUS
B ITO3HABATECILHOM 1 COIMAIILHOM
MPAKTUKE

BOCCTAHOBUTEJIBHBIE, 9K30-U
SHIOTEPMUYECKHE, peakiuun
HOHHOTO  oOMeHa),  pacTBOp,
ANEKTPOJIUTBI,  HEAIEKTPOJIUTHI,
ANEKTPOJIUTUYECKAS

U CCOIAus, OKHCJIUTEID,
BOCCTAaHOBUTENb, CKOPOCTb
XUMHYECKOUI peakuuu,
XUMHYECKOE paBHOBECHE),
TEOpUU U  3aKOHBI  (Teopus
XUMHUYECKOTO CTPOEHHUS
OpraHMuYecKux BemecTs A.M.
bytneposa, Teopus
JJIEKTPOJIUTUYECKON
JUCCOLIMALMU,  NEPUOINYECKUN
3akoH /I.M. MeHpaeneeBa, 3aKOH
COXpaHEHUs MAacchl),
3aKOHOMEPHOCTH,
CUMBOJIMYECKUN  SI3BIK  XHWMMH,

(akToNOTHUeCKHe CBEACHHUS O
CBOWCTBAaxX, COCTaBe, IMOJy4YCHUU
u 0Oe30macHOM HCIIOJIb30BaHUH
BOKHEUIIINX HEOPTaHUYECKHX H
OpFaHI/I‘-IGCKI/IX BCIICCTB B 6I>ITy 148

MPaKTUYECKON JEeSITeIbHOCTH
YEJIOBEKA;

- YMETh BBISIBIATH XapaKTepHbIE
MIPU3HAKH u B3aUMOCBSI3b

M3y4YEHHBIX TOHSATHH, MPUMEHSATH
COOTBETCTBYIOIIME TOHATHUS TPHU
OMHMCAHUU CTPOCHHUS M CBOMCTB
HEOPraHUYECKUX U OPraHMYECKUX
BEIIECTB M UX MpEeBpalleHU;
BBISIBJISTD B3aMMOCBS3b
XUMHUYECKHUX 3HaHUH c
MOHATUAMH U TPEJCTABICHUSIMU
TPYTUX €CTECTBEHHOHAYYHBIX
MPEAMETOB;
- YMETh HCIIOJI30BaTh
HAaUMCHOBAHUS XHUMHUYCCKHX
COCAMHEHHI  MEXKIYHapOIHOTO
cor3a TEOPETUYECKOMN 51
MPUKIATHON XUMUU Hu
TPUBHUAIIbHBIE Ha3BaHHS
BOKHEUIIINX BEIIECTB (ITHUIICH,
alleTHJIeH, TJHIEepuH, (QeHon,
dhopmaibierus, YKCYCHast
KHUCJIOTA, TJIMIUH, YrapHbIM ras,
YIJIEKUCIIBIN ras, aMMHaK,
ramieHas U3BECTb, HErailcHas
W3BECTh, MHUTbEBAs CcoJa W




IpPYTUX), COCTABIATH (POPMYIIBI
HEOPraHUYeCKUX U OPraHUYECKUX

BEILECTB, yYpaBHEHUS
XUMHUYECKHX PEaKLUi, OObSICHATh
ux CMBICII; MOATBEPKIAATh
XapaKTepHbIE XUMHUYECKHE
CBOMCTBA BEILIECTB
COOTBETCTBYIOIIMMU
JKCIIEPUMEHTAMH M  3alUCAMHU
YPaBHEHUU XUMHUYECKUX
peaKIuii;

- yMETh YCTaHaBIIMBATh
IIPUHAJICKHOCTD M3YyYEHHBIX

HEOPraHUYECKUX U OPraHMYECKUX
BEIIECTB K OnpeAeIeHHbIM
KJIacCcaM U TpyIIaM COCIUHECHMI,
XapakTepU30BaTh HX COCTaB U
BaKHEHIIIHE CBOMCTBA;
ONpPEACNSITh BUIBl XUMHYECKUX
CBsi3ell  (KOBaJICHTHAsi, WMOHHAas,
MeTaJIndecKas, BOJIOPOIHAS),
TUTIBl KPUCTATUIMUECKUX PEIIETOK
BEIIECTB; KJIacCU(PUITUPOBATh
XUMHUYECKUE PEAKIINH;

- chopMupOBaTh MPEACTABICHUS:
0 XMMHYECKOM COCTaBIISIOIICH
€CTECTBEHHOHAYYHON  KapTHHBI
MHpa, POJIU XMMHUHU B TMO3HAHUU

SIBJICHU MPUPOJBI, B
(GOpMUPOBAaHUM  MBIIIICHUS |
KYJIbTYpPbI JUYHOCTH, ee

(YHKIMOHATBHOW T'PaMOTHOCTH,
HEOOXOMUMON  UIsI  pEIICHUS
MPAKTUIECKHIX 3a/aq u
SKOJIOTMYECKH  OOOCHOBAHHOTO
OTHOIICHUS K CBOEMY 3JI0POBBIO
Y IPUPOIHOM CpeJe;

- YyMETh MPOBOAUTH PACUETHI IO
XUMHYECKUM dbopmynam  u
YpaBHEHUSIM XUMHUYECKHIX
peakuuii ¢  UCIOJb30BaHUEM
buznuecKux BEJINYMH,
XapaKTepU3YIOIINX BELIECTBA C
KOJINYECTBEHHOU CTOPOHBIL:
Macchl, oObemMa (HOpMaIbHBIC
yCJIOBHS)  Ta3oB, KOJIMYECTBA
BEIIECTBA; HCIIOJIb30BATh
CUCTEMHBIE XUMHUYECKUE 3HAHUS
JUIS ~ TPUHATHS  pEUIeHUd B
KOHKPETHBIX KU3HEHHBIX
CUTYaIusX, CBSI3aHHBIX c




BCIICCTBAMHU U UX MPUMCHCHUCM

OK 02. cnonp3oBaTh
COBpPEMEHHBIE CPECTBA
TIOWCKa, aHAJIM3a U
UHTEPIpETAIUN
uHpopmanuu u
UH(POPMaLIMOHHbIE
TEXHOJIOTUH TSI
BBITTOJTHEHUS 32144
npodecCuoHATBLHOM
JeSITeTbHOCTH

B o0sacTH EHHOCTH HAYYHOIO
NMO3HAHMSA:

- c(hopMUPOBAHHOCTH
MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKu " 00111eCTBEHHOU
MPAKTUKHA,  OCHOBAaHHOIO  Ha
uasnore KYJBTYD,
CHOCOOCTBYIOUIETO  OCO3HAHHIO
CBOET0 MECTa B MOJIMKYJIBTYPHOM
MHUDE;

- COBEPIIECHCTBOBAHUE S3BIKOBOM
U YWTATENIbCKOW KYJIbTYphl Kak

CpeIcTBa B3aWMO/ICVICTBHUS
MEXIy JIOABMM M [O3HAHUsA
MHUPA;

- OCO3HAHME IEHHOCTH Hay4YHOM
ACATCIIbHOCTH, TOTOBHOCTbH

OCYHIECTBJIATh  NPOEKTHYHO U
HCCIIEI0BATEIBCKYIO
NEeATEIbHOCTh MHAUBUIYAJIbHO W
B IPYIIIIE;

OBnajgenne yHUBepCATIbHBIMH
Y4eOHBIMH TMO3HABATEJIbHBIMU
JelHCTBUSIMU:

B) padorta ¢ nHpopManmeii:

- BJaJIeTh HABBIKAMH TOJy4YEHUS
uHpOpMallUd U3  HCTOYHUKOB
pa3HbIX THUIIOB, CAMOCTOSATEIHHO
OCYUIIECTBJISITh TOUCK, aHaJIN3,
CUCTEMAaTU3alNI0 u
UHTEpIpeTanu0  UHMOpMaIUU
pa3IMYHbIX BUAOB U (opm
MpEeACTaBICHUS;

- cO3JaBaTh TEKCThl B Pa3IMUHBIX
dbopMaTax C y4eToM Ha3HAuUCHUS

nHpopmarn u LIEJIEBOM
ayIuTOpuH, BbIOMpast
ONTUMAJTBHYIO bopmy
MIPEJICTABICHUS U BU3yaTH3aIUH;

- OIICHUBAThb JOCTOBEPHOCTb,

JETUTUMHOCTh HMH(OpPMaLUH, €€
COOTBETCTBHE  NPABOBBIM |
MOpPaJIbHO-3THYECKUM HOpMaM;

- UCTIONIb30BATh cpencTaa
MH(POPMALIMOHHBIX u
KOMMYHUKAI[HOHHBIX TE€XHOJIOTHI
B pCIICHHWM  KOTHUTUBHBIX,

- yMeThb  IUIAHUPOBATh W
BBITIOJIHATH XUMHUYECKUHU
AKCTIICPUMEHT (mpeBparieHus
OpraHu4CCKUux BCIIICCTB npu

HarpeBaHuu, MOJY4YCHHUE dTUIIEHA
U  H3Y4CHUE €ro  CBOMCTB,
KauecTBEHHbIE  peakuuu  Ha
aJbJIETU/IbI, KpaxMal, YKCYCHYIO
KHCIIOTY; JEHaTypaius OeJKOB
IpyU  HarpeBaHuw, I[BETHBIE
peakiuu  O€JKOB;  TPOBOAMTH
peakuu HOHHOI'O oOMeHa,
ONpEAeNsATh  Cpeoy  BOJHBIX
pacTBOpOB, KaueCTBEHHbBIE
peakiuu Ha cynbdar-, kapooHaT-
U XJIOpUJ-aHUOHBI, HA KaTHUOH
aMMOHUS; pemiars
SKCIIEPUMEHTAJIbHBIE 3aJaud 10
TeMaMm "Meramib" u
"Hemertannsl'") B COOTBETCTBHH C
MpaBUJIaMHU TEXHUKHU
0€30MacHOCTH TPU OOpAIeHUH C
BelIeCTBAMH U J1a0OPaTOPHBIM

00OpyIOBaHUEM; TPEACTABIATH
PE3YIbTAaThI XUMHNYCCKOI'O
JKCTIEpUMEHTa B (opMme 3ammcu
YPAaBHEHUH  COOTBETCTBYIOLIUX
peaknuii  u  GOpPMYIUPOBATh
BBIBObI Ha OCHOBC ITUX
pe3yIbTaTOB;

- YMETh aHaIU3UpPOBAThH
XUMHUYECKYIO nHpopmarmto,
I1OJIy4aEMYIO u3 pa3HbBIX

HMCTOYHUKOB (CPEICTB MacCOBOM
uHpopmanuu, cetb VHTEepHET H
apyrue);

- BJIAJIETh OCHOBHBIMHU METOJAMHU
HAy4YHOTO TIO3HAHUS BEUIECTB U
XUMHUYECKUX SIBJICHUU
(mabmroienue, HU3MEpEeHHUe,
9KCIIEPUMEHT, MOJICTTUPOBAHUE);

- YyMeTb MPOBOAUTH PacyueThl MO

XUMAYeCKUM  dopMmyiaaM |
YpaBHEHUSM XUMHUYECKHUX
peakuuii ¢  UCIOJb30BaHUEM
(bU3UIECKUX BEITUYMH,
XapaKTepU3YIOIINX BEIIECTBA C
KOJINYE€CTBEHHOU CTOPOHBI:
Maccel, o0beMa (HOpMalbHBIC
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KOMMYHHKATHUBHBIX u
OpPraHM3allMOHHBIX  3aJa4  C
COOJII0ICHHEM TpeOoBaHU
PrOHOMUKH, TEXHUKHU
0e30IMacHOCTH, TUTHUCHEI,

pecypcocOepexeHns, MPaBOBBIX U
STUYECKUX HOPM, HOPM
nH(POPMAIIMOHHOI 0€301acHOCTH;
- BJIaJICTh HaBBIKAMHU
pacrio3HaBaHUA U 3allIUThI
nHpopMmaruu, nHOOPMAITMOHHON
0€30I1aCHOCTH JINYHOCTH,

YCJIOBHS) KOJINYECTBA
BEIIECTBA; HCIIOJIb30BATh
CUCTEMHbIE XWMHUUYECKHE 3HAHUS

rasos,

JUIS ~ TPUHATHS  pEUIeHWH B
KOHKPETHBIX KU3HEHHBIX
CUTYaIusX, CBSI3aHHBIX c

BCIICCTBAMU U UX MPUMCHCHUCM

OK 04. D¢ddexTuBHO
B3alMOJICICTBOBATEL U
paboTaTh B KOJIJICKTUBE
U KOMaH/1e

- TOTOBHOCTH K CaMOpa3BUTHUIO,

CaMOCTOSITEIIBHOCTH u
CaMOOIIPEENICHHUIO;

-OBJIaJICHUE HAaBbIKAMH Yy4eOHO-
HCCIIEA0BATEIBbCKOM, IPOEKTHOU

U COLIMAJIbHON JeSITeNIbHOCTH;
OBjaseHne yHHMBeEpPCAJIbLHBIMH
KOMMYHUKATHBHBIMU
AeCTBUAMU:

0) coBMecTHasl AeITeJbHOCTD.

- TMOHMMAaThb M HCIOJb30BaTh
MpEeUMyIlIeCTBa KOMaHIHOH U
WHIUBUAYAIbHON pabOTHI;

- NpPUHUMATh LEIU COBMECTHOM
NesITeIbHOCTH, OPTaHU30BBIBAThH U
KOOPJAMHHUPOBATH JEUCTBUS IO €€
JOCTUKEHHUIO: COCTaBJIATh IUIaH
JNEUCTBUN, PACIPENENIATh PO C
y4eTOM MHEHHMH  Yy4aCTHUKOB
00CyX1aTh pe3yabTaThI
COBMECTHOM pabOTHI;

- KOOPJAMHHUPOBATH U BBIIOJHATH
paboTy B YCIOBHSIX PEaTbHOTO,

BUPTYaJIbHOTO u
KOMOWHHMPOBAHHOTO
B3aHMMOJCHCTBUS;

- OCYLIECTBJISATH  TO3UTHBHOE
CTpaTeruyecKoe TMOBEACHHE B
Pa3IMYHbIX CUTYaIusX,
MIPOSIBIISATH TBOPYECTBO u
BOOOpakeHue, OBITH
MHUITUATHBHBIM

OBjajieHHe YHHMBeEpPCAJbLHbIMH
peryJsiTUBHbIMH JeHCTBUSIMU:
) NpUHATHE ce0f1 W JAPYIrux
Jroaeii:

- MPUHUMATh MOTHBBI u
apryMeHThl APYIMX JIIOACH IIpHU
aHaIm3e pe3ynbTaTOB

- yMeTb  IUJIAaHUPOBaTh W
BBINOJIHATh XUMUYECKUH
JKCIIEPUMEHT (mpeBpartueHus
OpPraHUYeCKUX  BEIIECTB  IpH

HarpeBaHuU, MOJTYYCHHE ITHUIICHA
U  HU3Y4CHUE €ro  CBOMCTB,
KaueCTBEHHBbIC  pEaKIUu  Ha
aNBJICTU/IBI, KpaxMall, YKCYCHYIO
KHCIIOTY; JEHaTypaius OCJKOB
OpU  HarpeBaHWH,  IBETHBIC
peakiuu  O€JKOB;  TPOBOAMTH
peaku WOHHOI'O oOMeHa,
ONPEeNeNIATh  Cpely  BOJHBIX
pacTBOpoOB, KaueCTBEHHBIC
peaknuu Ha cyiabdar-, kapOoHaT-
U XJIOpUI-aHUOHBI, HA KaTHOH
aMMOHWUS; pemarb
AKCIIEPUMEHTAIbHBIC 3aJa4d 10
TeMaM "Meramnst" u
"Hemertannsl") B COOTBETCTBUH C
MpaBUIaAMHA TEXHUKA
0€30MacHOCTH MpU OOpalCHUH C
BEIIECTBAMH U JTAOOpaTOPHBIM
o0opynoBaHUEM; TIPEICTABISTH
pe3yabTaThI XUMHYECKOTO
JKCIIEPUMEHTa B (opMe 3amuch
YpaBHEHHH  COOTBETCTBYIOIIMX
peakimii ©  (GopMyIHPOBATH
BBIBOJBl HAa  OCHOBE  JTHX
pe3yIbTaToB
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JEATEIIbHOCTH;
- IIPU3HABATh CBOE MPaBO M MPABO
JPYTUX JIIOJICH HA OLITNOKHY;

- pa3BUBATh CIIOCOOHOCTH
MMOHUMATh MUP C MTO3UIIUU
JPYTOTO YEJI0BEKa;

OK 07. CopeiicTBOBaTh
COXPaHEHHUIO
OKpYKarolleu Cpebl,
pecypcocOepekeHHIo,
IPUMEHSATH 3HaHUS 00
M3MEHEHUH KIIMMara,
MIPUHIIAITBI
OEpEIKITUBOTO
MIPOU3BO/ICTBA,

a3 dexTrBHO
JIECTBOBATH B
Ype3BbIYANHBIX
CUTYaIUIX

B 001acTH 3K0J10THYECKOTO
BOCIIMTAHUSA:

- c(hOpMUPOBAHHOCTH
9KOJIOTUYECKOH KYJbTYpBHI,
MMOHUMAHUE BJIUSHUS COLIMAIBHO-
SKOHOMUYECKHX IIPOLIECCOB Ha
COCTOSIHUE IIPUPOJIHOMN u
COLIMAIIBHOW Cpelbl, OCO3HAHHUE
r7100aJIbHOTO Xapakrepa
9KOJIOTUYECKHX MPOOIIeM;

- MJIaHUPOBAHUE u
OCYILIECTBJIEHUE  JIEUCTBUM B
OKpY>Kalollle cpele Ha OCHOBE
3HAHUS  [eJe  YCTOWYMBOTO
Pa3BUTHS YEJIIOBEUECTBA;
AKTUBHOE HENpPUATUE ACHCTBUM,
MIPUHOCAIIMX BpPEI OKpYKaroLel

cpene;

- YMEHHE MPOrHO3UPOBATH
HeOIaronpusITHbIE
JKOJIOTHYECKHE MMOCJIEICTBUS
MPEeATTPUHUMAEMBIX JIeHCTBUM,
MpeI0TBpalIaTh HX;

- paciupeHue OITBITA
JIeSITETLHOCTH 9KOJIOTHYECKOMH
HaIpaBJIECHHOCTH;

- OBJIaZICHUE HABBIKAMH y4eOHO-
HCCIIEN0BATENIBCKOM, IPOCKTHON
Y COLIMATIbHOW JESTEIIBHOCTH;

- copMHpOBaTH MPEICTABICHHUS:
O XMMHYECKOW COCTaBJISIOLIEH
€CTECTBEHHOHAay4YHOU  KapTHUHBI
MHUpa, POJU XUMHHM B IO3HAHUU
SIBJICHUI PUPOBL, B
(GOpMHpPOBAHUN  MBIIUICHUA U
KYJIbTYpPBI JMYHOCTH, ee
(GYHKIIMOHAIBHONH TI'PaMOTHOCTH,
HEOOXOAUMOW Al pelIeHUs
MPAKTUYECKUX 3a1a4 u
HKOJIOTUYECKH  OOOCHOBAaHHOTO
OTHOILIEHMUSI K CBOEMY 3J0POBBIO
U IIPUPOJHOM cpefe;

- yMeTh COOJIOaTh TMpaBHIIa
HKOJIOTUYECKU I1eTIECO00Pa3HOTO
MOBEJCHHUsI B OBITY M TPYIOBOH
JESTENbHOCTH B LENSIX
COXPAaHEHMs CBOETO 3/I0POBbs U
OKpY>KaloIle MPUpPOIHON Cpeibl;

YUYUTHIBaTh OITIACHOCTH
BO3JICUCTBUA Ha JKUBLIE
OpraHu3Mbl ONpeIeTICHHBIX
BCIIIECTB, TMOHHUMAas CMBICIT
IOKa3aTels MpEAEITbHON

JOTYCTUMOM KOHIICHTPAIUU




[IK 1.1. BeimomHsTH
OTIepaIny 110
TEXHHUYECKOMY
00CITy’)KMBaHUIO U
PEMOHTY
AEKTPUYECKOTO U
AIIEKTPOMEXAHUIECKOTO
000pyI0BaHUSI.

HaBbpIkn:

TEXHUYECKOTO 00CITyKUBAHHUS
U PEMOHTA 3JICKTPUYCCKUX
CHUCTCM, paClpCACIUTCIIbHBIX
IIATOB, 3JICKTPOMOTOPOB,
TCHEPaTOPOB, a TAKKE
AIIEKTPOCUCTEM H
000pyIOBaHUS TOCTOSTHHOTO U
MEPEMEHHOT0 TOKa.

YMmeHnud:

YUTATh IEKTPUUECKUE U
MIPOCTHIE ANEKTPOHHBIE
CXEMBI,

0oOHapyXHUBaTh
HEUCIIPABHOCTH B
ANEKTPOIIETISIX, MECTA
nepeKTOB U MPUHUMATh MEPHI
IO MPEAOTBPAIICHUIO
MOBPEKICHUH,
OKCILTYyaTHPOBATh
SJICKTPONPHUBOAbI U CUCTCMbI
yIpaBiIeHUsS UMH,
OKCILTYyaTHPOBATh
ANEKTPUUIECKUE
npeoOpaszoBarenu,
reHepaTopbl U UX CUCTCMbIL
yIpaBiIeHUS.

3HaHud:

YCTPOHCTBO U MPUHIIUIIBI
TEUCTBUS IEKTPUICCKIX
MaIlliH 1
AIIEKTPOOOOPYIOBAHUS;
METOAMKA TEXHUYECKOTO
OOCITy>)KUBaHUS U PEMOHTA
AIEKTPOOOOPYIOBaAHMUS,
CIIOCOOBI OOHAPYKEHHUS
HEHCIPaBHOCTEM,
OCHOBBI MOHTaXKa
AJIEKTPOOOOPYIOBAHHS.




2 CTPYKTYPA U COAEPKXAHUE YYEBHOI'O IIPEIMETA

2.1 O0beM y4eOHOro npeaMera U BUAbI y4eOHOH padoThl

Bun yueOHo# padoThbI

O0BeM B yacax

YuyeOHast HArPy3Ka 00y4aKOIINXCH: 78
B TOM YHCIIE:
JIEKINH, YPOKH, CEMUHAPHI 48
IIPAKTUYECKHUE 3aHATHS 12
71a00paTOPHBIE 3aHITHS 16
13 HUX IpodecCHOHATHHO-OPUEHTHPOBAHHOE COJICPKAHNE 10
CEMMHApBI 2
IIpomexxyTouHasi arrecTanuu B popme 3auera/ |lcemectp -
b depeHIPOBAaHHOTO 3aUeTa 2 ceMecTp 2




2.2 TemaTu4yecKHi IJIAH U COJepKaHNe YUeOHOro nmpeaMera « XuMus»
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HaumeHnoBanue CoaepskaHue y4eOHOro MaTepuasa (0CHOBHOe H MPogecCHOHATbHO-OPHMEHTHPOBAaHHOE), O0bem yacoB Koasl
pa3zesioB U TeM Ja0opaToOpHbIe M MPAKTHYECKUE 3aHATHS, IPUKJIATHONA MOAYJ/Ib (IPU HAJIUYHMH) KOMITeTeH NI
,
(popmupoBan
HI0 KOTOPBIX
crnocodcTByer
3JIeMEeHT
NPOrpamMMbl
1 2 3 4
Pazpeu 1. TeopeTnyeckne 0CHOBbI XUMHH 18
Tema 1.1. Conep:xaHue yueOHOro MaTepuasa OK 01, OK 02,
Crpoenne 1. XuMHUECKUH 3neMeHT. AToM. Slapo aroma, H30TONBL. DJIEKTpOHHAs 000J0YKa. OK 04
aTOMOB. DHepreTuyeckre ypOBHHU, MOAYPOBHH. ATOMHBIE opOuTanu, S-, p-, d-agementsl. OcobeHHOCTH 2
Ilepnoanyeckuii | pacnpeneneHus MEKTPOHOB MO OPOUTAIAM B aTOMax 3JIEMEHTOB MEPBBIX YETHIPEX MEPHOIOB.
3aKO0H H DneKTpoHHas KOHGUTypalus aTOMOB.
Ilepuoanueckas 2. Ilepuonuueckuii 3akoH u Ilepuomnueckas cucteMa Xxumuyeckux i3memeHToB JI.U.
cucreMa MenaeneeBa. CBsi3b IEpUOAMYECKOrO0 3akoHa U lleproguyeckod CUCTEMBI XUMHUUYECKHX 2
XHMHYECKHX snementoB [[.MI. MeHneneeBa ¢ COBPEMEHHON TEOpUEW CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH
ssieMeHToB /L. | u3MeHeHHs CBOWCTB XMMHUYECKHUX DJICMEHTOB M 00Pa3yeMbIX MMH MPOCTHIX U CIOXKHBIX BEIICCTB
MenneneeBa I10 Tpynnam 1 nepuojam. 3HaueHHE NMEPUOUUECKOr0 3aKOHA B Pa3BUTUHU HAYKH.
Bcero no reme: 4
Tema 1.2. Conep:xaHue yueOHOro MaTepuasa OK 01, OK 02,
Crpoenne 1. CrpoeHue BemecTBa. XUMHUYECKas CBSI3b. Buabl XUMHUYECKOM CBSA3M (KOBaJIEHTHAas 2 OK 04
BellecTBa. HETIOJISIpHAs. W TIOJNISIpHAsi, WOHHAs, MeTaimdeckas). MexaHu3Mbl 00pa3oBaHHS KOBAJICHTHOW K 1.1
MHorooopasue XUMHAYECKON CBs3M (OOMEHHBI M JOHOPHO-AaKIENTOPHBINH). BomoponHas cBsizb. BaneHTHOCTS.
BeLeCTB DneKkTpooTpruLaTeabHOCTh. CTeneHb OKUCIICHNs. VIOHBI: KAaTHOHBI U @aHHOHBI.

BemiectBa MOJEKYISPHOTO M HEMOJEKYISIPHOTO CTPOCHUS. 3aKOH IMOCTOSIHCTBA COCTaBa
BEIIECTBA. [HUMbl KPUCTAUIMYECKUX PEHIETOK. 3aBUCHUMOCTh CBOWCTBA BEIIECTB OT THIIA
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KPUCTAJUIMYECKON PEIIETKHU.

2. [lonatne o nUCHEpCHBIX cucTeMax. VCTUHHBIE W KOJJIOWAHBIE PACTBOPBI.
MaccoBast 10J1s1 BEILIECTBa B PacTBOpE.

Knaccudukanus Heopranumueckux coequHeHuid. HomeHkiaTypa HEOPraHUYECKHX
BelIEeCTB. ['eHeTMyeckas CBsA3b HEOPraHWYECKUX BELIECTB, NPUHAMIESKAIIUX K pa3IMYHbIM
KJ1accam.

Bcero no reme:

Tema 1.3.
XuMuueckKue
peakuuun

Coaep:xaHue y4eOHOIro MaTepuaJia

1. Xumnueckass peakuus. Kiaccupukamus XMMHUYECKHX peakluil B HEOPraHMYECKOW U
OpPraHMYECKON XMMMH. 3aKOH COXPAHEHMs MacChl BELIECTB; 3aKOH COXPAHEHUS U NPEBPALLEHUS
SHEPrUM NPU XUMUYECKUX PEAKIUAX.

CKopocTh peakiuu, e€ 3aBUCUMOCTh OT pa3inuyHbIX (hakTopoB. OOpaTuMble peakluu.
Xumnyeckoe paBHoBecHe. DakTOpbl, BIUAIOIIME HA COCTOSHUE XHUMHYECKOIO PaBHOBECHS.
[Tpunnun Jle larense.

2. DOnekTponuTrueckas auccoruanus. CuibHble W ciadble 37eKTponuThl. Cpena BOIHBIX
pacTBOpPOB  BENIECTB: KHCJas, HEWTpajbHas, IIeJo4YHas. Peaknmuy HWOHHOTO OOMEHa.
OKHCIIUTENbHO-BOCCTAHOBUTEIHHBIE PEAKIINH.

IIpakTuyeckue 3aHATHS

1. Ilpaktuueckas pabora Ne 1 mnpodeccnoHanbHO-OPUEHTHPOBAHHOTO  COJCPIKAHUS.
OKCIepUMEHTAIbHBIE METO/bl M3Y4YEHHUs BEIIECTB M MX IPEBPAILEHUM: TEMOHCTpaIys TaOJIunIy
«Ilepuognueckas cucrema xumuueckux sieMeHToB /.M. MeHnneneeBay, H3ydeHue MoJeleu
KPUCTAININYECKUX PEIIETOK.

PemeHne  NpakTUKO-OPUEHTHUPOBAHHBIX  TEOPETUYECKUX  3aJaHUN HA  XapaKTepU3alUio
XUMHYECKHUX JJIEMEHTOB «MeTtannndeckue / HEMETAJUIMYECKHE CBOMCTBA,
JJIEKTPOOTPULATENIBHOCTh XUMHUYECKUX DJJIEMEHTOB B COOTBETCTBHUM C HX JJICKTPOHHBIM
CTPOCHMEM M IIOJIO)KEHHUEM B IIEPUOANYECKOM CHCTEME XUMHUYECKMX diaemeHTtos J[.H.
MenneneeBa». Boruncinenus. Pacuersl 10 ypaBHEHUAM XMMHUYECKHUX pEakLMil, B TOM YHCIIE
TEPMOXUMHUYECKHUE PACUETHI, PACUETHI C UCIIOIb30BAHUEM MOHATHUS «MACCOBAs A0S BEILIECTBAY.

JlaboparopHble 3aHATHSA
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1. JlaGopaTopuast pabora Ne 1. BnustHue pa3nudsbix (aKTOPOB HA CKOPOCTh XMMHUYECKOM 2
peaKkiuu.
2. JlaGopaTopnass pabora Ne 2. Pa3znoxxeHue mnepokcuaa BOJOpOAa B MPHUCYTCTBUHU 2
KatanuzaTopa. OrmnpeneneHue Ccpelbl pacTBOPOB BEHIECTB € IMOMOIIbIO YHHUBEPCATBLHOTO
uHanKaTopa. Peakiun nonHoro oomeHa.
Kontpoabubie padorsl. Kinaccudukaius HeopraHMU4eCKuX coeIMHEHNH. XUMUYECKHUE PEaKIIHH. 1
DIEKTPOIUTHYECKAs JUCCOIUAIHS.
Bcero no teme: 10
Paznen 2. Heoprannueckast xumus 8 OK 01, OK 02,
Tema 2.1. Conep:xaHue yueOHOro Marepuajia OK 04
Hemerasuisl 1. Hemeramner.  TlonokeHwe HeMeTautoB B IIepHOAMYECKOM CHUCTEME XHMHYECKHX K 1.1
anemenToB J[.MI. MennaeneeBa W OCOOCHHOCTH CTpOEHHUsT aTOMOB. (DU3MYECKHE CBOMCTBA
HEMETAIJIOB. AJUIOTpONHsI HEMETAIIOB (Ha MpUMepe KUCIopojaa, cepbl, pocdhopa u yriaepona).
JlemoHCTpanus: oOpa3ibl HEMETAIIOB. 2
XUMHUYECKHE CBOMCTBAa BAXKHEMIIMX HEMETAJUIOB (TaJOreHoB, cephl, a3oTa, Qocdopa,
yriaepoaa U KpeMHHUS) U UX COeIMHEHUH (OKCHUIOB, KUCIOPOAOCOAEPKALIUX KUCIOT, BOJOPOIHBIX
COCIMHEHHUI).
[IpruMmeHeHne BaXKHEUIINX HEMETAJUIOB M UX COCTMHEHUN.
Bcero no teme: 2
Tema 2.2. Conep:kanue y4eOHOro marepuasa
Meraisl 1. Meramnsl. Ilonoxenne meramnoB B Ileproandyeckod cUCTEME XMMHMUYECKUX 3JIEMEHTOB
J.U. MenneneeBa. OcoOEHHOCTH CTPOSHHUSI AJIEKTPOHHBIX 000704eK aTOMOB MeTauioB. OOmue
¢usnueckue cporicTBa MeTayyioB. CIUTaBbl METAJIOB. DJIEKTPOXMUMHMYECKHH psii HampsKEHUH
METaJIJIOB. 1

XVUMUYECKHE CBOMCTBA BaXHEHINIUX METAIIOB (HATPUHM, Kaluii, KaJbIHMii, MarHui,
ATIOMUHHMA, ITUHK, XpOM, XKeJIe30, MEIb) U UX COCAMHECHHH. JleMOHCTpaums: B3auMOJCHCTBUE
MeJU C a30THOM KUCIOTON Pa3IndHON KOHLICHTPALUH.

OO6mme crmocoOb! moTydeHus: MeTauioB. [I[puMeHeHne MeTaIoB B OBITY M TEXHUKE.

IIpakTHYecKHe 3aHATHS

1. [Ipaktnueckass pab6ora Ne 2 mpodeccHoHaTbHO-OPUEHTHPOBAHHOTO COJEPIKAHMUS.
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PeweHne npaKTUKO-OPMEHTUPOBAHHbLIX TEOPETUYECKUX 3a4aHWA Ha CBOWMCTBA, COCTaB,
nonyyeHme u 6e3onacHoe MCMNo/b30BaHUE Ba*KHEWMLINX HEOPraHUYeCcKUXx BewecTB B ObITy U
NPaKTUYeCKOW AeATeNbHOCTM YenoseKka. M3ydueHne KomeKuu «MeTaibl U CIUIaBb», 00pasioB
HEMETAJIOB, PEIICHUE IKCIIEPUMEHTAJIBHBIX 3a/1a4.

Pacuérupie 3amaun.

PacuéTter Macchl BemecTBa Wi 00bEMa Ta30B MO0 W3BECTHOMY KOJUYECTBY BEIIECTBA, MAcce WIIN
00BEMY OIHOTO W3 YYaCTBYIOIIMX B PEAKIMU BEIIECTB, PacueThl Macchl (00BeMa, KOIUYECTBA
BEIIIECTBA) MTPOJIYKTOB PEAKIINH, €CIIM OJTHO U3 BEIIECTB UMEET MPUMECH.

JlabopaTopHble 3aHATHS

1. JlaGopaTopuass padota Ne 3. BzammonelcTBHEe THAPOKCHIA ATIOMHHHS C PacTBOPAMH
KHCIIOT U H_IGJ'IO‘IGI‘/JI. KauecTBeHHBIE PCaKIMM Ha KATUOHBI MCTAJIJIOB.

KoHTpoJsabHbIe padoThl. MeTauibl 1 HEMETaJLIbI.

Bcero no reme:

Paspen 3.

TeopeTnueckne OCHOBbI OPraHN4eCKON XUMHH

OO ||

Tema 3.1.
peamer
OpPraHuYecKoi
xumun. Teopus
XHMHYECKOro
CTPOCHUS
OPraHMYecKux
coeIMHeHU

Conep:kanue y4eOHOro marepuasa

1. IIpenmer opraHu4ecKoN XUMUU: €€ BOSHUKHOBEHME, Pa3BUTUE U 3HAYCHHUE B IIOJIYYCHUU
HOBBIX BEIIIECTB U MaTepuanoB. Teopusi CTpOCHUsI OpraHUYecKuXx coenuHeHud A.M. bytieposa,
e¢ ocHOBHble NOJOXeHHA. CTPYKTypHble (GOPMYNBI OpraHWYecKHX BemiecTB. [omomorus,
n3oMepurs. XMMHUYECKasi CBA3b B OPraHNYECKUX COETMHEHUSIX: OJJMHAPHBIEC U KPATHBIE CBA3H.

2. llpencraBnenue O KiIacCH(PHUKAIMM OPraHUYECKUX BellecTB. HomeHkiaTypa OpraHmdeckux
COEMHEHMH (cHcTeMaTHuecKasl) ¥ TpUBUAJIbHBIC HA3BaHUs BaXKHEUIINX MPE/ICTaBUTENIEH KIIACCOB
OpPraHMYECKUX BEIIECTB.

IIpakTuyeckue 3aHsATHS

1. IIpakTtuueckas padota Ne 3. DKcriepruMEHTAIbHBIE METOJIBI U3YYCHHS BEIIECTB U UX
MIPEeBPAICHHI: 03HAKOMIICHHE ¢ 00pa3IiaMy OPraHUYECKUX BEIIECTB U MaTepUalaMy Ha MX
OCHOBE. MojiennpoBaHre MOJIEKYJl OpraHUYECKHX BEIIECTB.

JlabopaTopHble 3aHATHS

1. JlabopatopHas padora Ne 4. [IpeBpalieHre OpraHM4ecKuX BEIICCTB IPH HArPEBAaHUU
(nnaByieHue, o0yrinvBaHue u ropeHun). OnbIT, HAOIIOACHNE U OMCAHUE.

Bcero no reme:

OK 01, OK 02,
OK 04

13




ITonoxenue - 2024

Pazpnen 4. Yr1€B010PObI 16
Tema 4.1. Coaeprxanue yueOHOro MaTepuaJa
IIpenenbHubie 1. AJIKaHBI: COCTaB M CTPOCHHUE, TOMOJIOTHYECKHH psai. MeTaH W 3TaH — MpOCTEUImne
YIVIEBOAOPOABI - | IPEACTAaBUTENIM aJKAHOB: (U3NUYECKHE M XHUMHUYECKHE CBOMCTBAa (peakiuu 3aMelieHHs | 2
AJIKaHbI TOpPEeHMs1), HAX0XICHHUE B IPUPOJIE, MOJTYUSHHE U TPUMEHEHHE.
Bcero no teme: 2
Tema 4.2. Coaeprxkanue yueOHOro MaTepuaia
HenpenenbHble 1. AJIKEHBI: COCTaB M CTPOCHUE, TOMOJIOTHYECKUH PSAA. DTHICH U MPONWIEH — MPOCTEUIINE
YIJ1€BOI0POAbI: NPEJCTaBUTENIN AIKCHOB: (DU3MUYECKHE M XUMHUYECKHME CBOWCTBA (pEaKkiuu TUAPUPOBAHMA, 2
aJIKeHbl, raJIOT€HUPOBAHMUS, THIpaTalluK, OKUCIIEHUS U TIOJMMEPHU3alli), OTYYeHHE U TPUMEHEHHUE.
aJIKaJHeHbl, 2. Ankanuensl: byranuen-1,3 u merwiOyraaueH-1,3: cTpoeHue, BaXHEHUIINE XUMHUYECKUE
AJIKMHBI cBolicTBa (peakius moaumepu3anun). [lonydeHrne CHHTETHYECKOTO KayayKa i Pe3UHBI. 2
AJNKHUHBI: COCTaB M OCOOCHHOCTH CTPOEHHS, TOMOJIOTMUYECKHUH psii. AIeTWIeH —
MIPOCTEUININIA MPEICTABUTENb AIKMHOB: COCTAaB, CTPOSHUE, (PU3NUECKHEe M XMMHYECKUE CBOMCTBA
(peaxiy ruIpUPOBAHUS, TAJIOTEHUPOBAHUS, THPATALIMN, TOPEHHS), TOJIyYeHUE U TPUMEHEHHUE.
Bcero no teme: 4
Tema 4.3. Coaeprxanue yueOHOro MaTepuaa
Apomarnueckue | 1. Apenbl. benson: cocraB, cTpoeHue, (U3HMYECKHE W XUMHUYECKHE CBOWCTBa (peaKiuu
YIJ1€eBO/IbI raJJOTCHUPOBAHUS W HUTPOBAHUS), TMIOJNyYCHHE M IpHUMEHEHHe. TOKCHUYHOCTh apeHOB. 2
I'enernyeckas CBS3b MEXKAY YIIIEBOJOPOIaMHU, MPUHAJUISKAIIMMHU K Pa3JIMYHbBIM KJIaccaM.
Bcero no teme: 2
Tema 4.4. Coaeprxanue yueOHOro MaTepuaa
IIpupoansbie 1. [TpuponHble UCTOYHUKU YIIIeBOAOPOJOB. [IpuponHblil ra3 u momyTHble HE(TAHBIE Ta3bl.
HCTOYHUKH Hed1s 1 e€ npoucxoxaenue. CriocoObl nepepaboTki He(TH: MeperoHKa, KPEKUHT (TePMUYECKHIA, 2
YIJIEBOAOPOAOB U | KaTAIUTHYECKHUi), mmponn3. IIpoaykTel mepepaboTku  HedTH, HUX NPUMEHECHHE B
UX NepepadoTKa | MPOMBIIUIEHHOCTH U B ObITY. KaMeHHBIN yroib ¥ IPOAYKTHI €ro nepepaboTKH.
IIpakTuyeckue 3aHATHS
1. IIpaktuyeckas padota Ne 4 npodeccruoHanbHO-OpUEHTUPOBAHHOTO cozepkaHus. CocTaBieHue 1

CXEM peakuuil (B TOM 4HUCIE MO MPEAJIOKEHHBIM IENOoYKaM MpeBpalleHnit), XapaKTepU3yIoInux
XUMHYECKHE CBOMCTBA OPraHMYECKUX COCTMHEHUN OTAENBHBIX KJIACCOB, CITOCOOBI X MOTYYCHHS

OK 01, OK 02,
OK 04, OK.07
IK 1.1.
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Y Ha3BaHUE OPTaHUYECKUX COCIMHEHUN MO TPUBUATBHON MIIM MEKIYHAPOJHON CHUCTEMATUYECKOM
HOMEHKJIAType.

Pemenne mpakTUKO-OPHUEHTUPOBAHHBIX TEOPETUYECKHX 3aJaHUil Ha CBOMCTBA OpPraHMYECKUX
COG,Z[I/IHGHI/Iﬁ OTACJIbHBIX KJIACCOB.

JlaboparopHble 3aHATHSA

1. JlaGoparopHast pabora No 5. DKcrnepuMEHTaJbHBIE METOABI HM3YyYEHHs BELIECTB U UX

MpeBpalieHuii; o3HakomiieHne ¢ Kosutekimend «Hedte» m «Yrome». Ilomydyenuwe sTtuiieHa u 2
W3YyYECHHUE Er0 CBOMCTB.
2. JlaGopatopHas pabora Ne 6 mnpodeccnoHaTIbLHO-OPUEHTUPOBAHHOTO  COZICPIKAHUS.
O3HakomyieHHe ¢ oOpa3laMu IUIacTMAacC, KaydyKOB W pPE3uHBL. MojenupoBaHHe MOJEKYI 2
YIJIEBOIOPOAOB U I'aJIOT€HONPON3BOAHBIX.
Koutpoabubie pa6orsl Kitaccudukanms yriieBoiopoaoB 1
Bcero no teme: 8
Paznen 5. Kucaoponocoaepsxkamue opranudeckne coeJMHEHUs 14 OK 01, OK 02,
Tema 5.1. Conep:kanue y4yeOHOro Mmarepuasa OK 04, OK.07
Cnuptbl. PeHoua
1. [IpenenbHble OMHOATOMHBIE CHUPTHI. MeETaHON U STaHON: CTpoeHue, (Gu3NYecKue u
XUMHYECKHE CBOMCTBA (PEakiMu C AaKTUBHBIMA METAJJIaMH, TaJIOT€HOBOJOPOJa, TOpPEHHE),
npuMeHeHue. BonopoaHbie cBsA3U MEXy MOJIEKyJaMu cupToB. JleiicTBHe MeTaHoa U 3TaHOJa 2
Ha OpraHU3M 4YEeJIOBEKaA.
MHoroaroMHble CHUPTHI. OTWICHIVIMKOAb W TIULEPUH: CTPOEHHE, (GU3HYecKue u
XUMHYECKHE CBOMCTBA (B3aMMOCHCTBHE CO MICTIOYHBIMI METaNIaMU, KQueCTBEHHAs! peaKIvs Ha
MHOT'OAaTOMHBIE CrHpThI). JlelicTBue Ha opraHu3M YejoBeka. [IpuMeHeHHMe TiHMIIEpUHA U
STUJICHTJIUKOJISL.
®enon. CTpoeHHE MOJICKYJbI, (U3MYECKHE W XHUMHYECKHE CBOMCTBA. TOKCHYHOCTH
denona. [Ipumenenue genomna.
Bcero no teme: 2

Tema 5.2.
AJLIeruabl.

Coaep:xaHue yueOHOIro MaTepuaJia

1. Anpneruasl. @opManbIeru, aeTalbIerHa: CTpoeHne, (GU3NIECKUe U XUMUUYECKHE CBOMCTBA

15




ITonoxenue - 2024

Kapo6onoBbie
KHCJIOTBI.
Cio:xHbIE 3PUPBI

(peakuuy OKUCIIEHUS U BOCCTaHOBJICHUSI, KAUECTBEHHBIE PEAKIINH ), TOJTyYEeHUE U IPUMEHEHHE.

OmHOOCHOBHBIE TpeZieNIbHbIC KapOOHOBBIE KHCIOTHL. MypaBbUHAsl U YKCYCHasi KUCIIOTHI:
cTpoeHue, GU3NIECKNe U XUMUYECKHE CBOMCTBA (CBOMCTBA, OOIIHME IS Kilacca KUCIIOT, peaKIus
stepudukanmu), moaydyeHue u npuMeHeHue. CTeapuHOBasT ¥ OJICMHOBas KHUCIOTHI Kak
MPEICTaBUTENN BBICHIMX KapOOHOBBIX KUCIOT. Mblia Kak COJM BBICIINX KapOOHOBBIX KHCIIOT, UX
MOIOIIEE ACHUCTBHE.

2. CrnoxHble 3pHUPHl KaK MPOU3BOAHBIE KaPOOHOBBIX KUCIOT. [ MAPOIHU3 CIOXHBIX 3(UPOB.
Kupsl. ['maponus sxxupoB. [Ipumenenne sxupoB. buogorndeckas pojab KUPOB.

Bcero o reme:

Tema 5.3.
YriaeBoanl

Conep:kanue y4eOHOIro MaTepuasa

1. VYrneBosl: cOCTaB, KJIaCCH(PUKAINA YIIIEBOA0B (MOHO-, TU- U TIOJMcaxapubl). I moko3a —
IPOCTEHIIMA MOHOCaXapHJl: OCOOCHHOCTH CTPOEHMsI MOJEKYJbl, (U3NYECKHMEe U XHMHUYECKHE
cBoiicTBa (B3ammopeiictBue ¢ ruapokcuaoM Mmeau (Il), okucieHne amMMuadyHBIM pPacTBOPOM
okcuga cepebpa (), BoccraHoBiieHHE, OpOXEHHE TJIIOKO3bI), HAXOXKJACHHE B MPHUPOJE,
npuMeHeHue, ouonorudeckas posib. dorocunres. pykro3a Kak H30Mep IITIOKO3HI.

2. Kpaxman u nemnono3a Kak npupojHble noiaumepbl. CTpoeHue Kpaxmaia U HEeJUTI0I03bI.
dusnuecKkue U XMMUYECKHE CBOMCTBA KpaxMasa (TUIPOJIN3, KAUeCTBEHHAs PEAKIIUs C HOJOM).

IIpakTnyeckue 3aHsATHS

1. [Ipaktuyeckass pabora Ne 5. DkcrnepuMeHTaTbHbIE METOIBl M3YYEHHUS BEIIECTB U HX
MPEBPAILICHUI: CBOMCTBA pacTBOPA YKCYCHOM KHCIIOTHI.

Bbluncnenuss mo ypaBHEHHIO XUMHYECKOM peakuuu (Macchl, oObeMa, KOJIMYeCTBa
HCXO/IHOTO BEILECTBA WM MPOAYKTa PEaKLMHU 110 U3BECTHBIM Macce, 00beMY, KOJIMYECTBY OJJHOTO
13 UCXOJHBIX BEIIECTB WIM NPOJYKTOB pEAKLUN).

JlaboparopHble 3aHATHSA

1. JlaGopatopHast pabora Ne 7. HaOmioneHue M ONHMCAaHUE JEMOHCTPALMOHHBIX OIIBITOB:
TOpPEHHUE CIIUPTOB, KAYECTBEHHBIE PEAKIIUU OJJHOATOMHBIX CIIUPTOB (OKHCIIEHUE 3TAaHOJIA OKCUIOM
meau (I1)), MHOroaTOMHBIX CIUPTOB (B3aMMOACHCTBUE rimiepuHa ¢ ruapokcunoMm menu (1)),
abJeruI0B (OKHUCIIEHHE aMMHAYHBIM pacTBopoM okcua cepebpa (1) u ruapokcuaom meau (11),
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B3aMMOJICHCTBHE KpaxMaiia ¢ HOJIOM).

KonTtpoabsnbie paborsl. Kuciopogocoaepxaliyue OpraHuueCcKue COETUHEHUS. 1
Bcero no teme: 8
Paznean 6. A3oTcoaepkaniue OpraHu4ecKue coeJuHeHHs 4
Tema 6.1. Coaeprxkanue yueOHOro MaTepuaa
AMUHBI. 1. AMHMHOKHUCIOTBI Kak aMdoTepHble oOpraHudeckue coeauHeHus. Dusnyeckue u
AMMHOKHCJIOTBI. | XMMUYECKHE CBOMCTBa aMUHOKMCIOT (Ha TmpuMepe TIiMuuHA). buonorndyeckoe 3HavYeHue
beaku. aMUHOKHCIOT. IlenTunel. 2
Benku kak mpHpoIHBIE BBHICOKOMOJEKYJSIpHBIE coeauHeHus. IlepBuynas, BTOpUYHAs U
TpeTHyHasi CTPYKTypa OenkoB. XHUMHYECKHE CBOWCTBAa OEJIKOB: THUIPOJIU3, JCHATYypalusd,
KayeCTBEHHBIC PEaKIIMU Ha OEIIKH.
JlaboparopHble 3aHATHSA
1. JlaGopatopHasi paGora Ne 8. DKCHepUMEHTalbHbIE METOJbl M3YYCHHS BEUIECTB U HX
MpeBpalieHuii: HaboJeHNe U ONKUCaHue JEeMOHCTPALMOHHBIX OIBITOB: JIeHATypalus OeKOB MpU 2
HarpeBaHUH, [IBETHBIE PEaKLIUU OEJIKOB.
Bcero no teme: 4
Paspnen 7. BBICOKOMO/IEKYJIIPHBIE COEIMHEHN. 4
Tema 7.1. Conep:kanue y4yeOHOro marepuasa
IInacTmacesl. 1. OcCHOBHbBIE TIOHSITUS XUMHH BBICOKOMOJIEKYJISIPHBIX COEIUHEHHI: MOHOMEp, MOJUMeEp,
Kayuykn. CTPYKTYpPHOE 3BEHO, CTENECHb IOJIMMEPU3ALUHU, CpPEeaHsAs MOJeKyispHas wmacca. OCHOBHBIC 2
BosaokHa METO/Ibl CHHTE3a BHICOKOMOJIEKYJISIPHBIX COEIMHEHUHN — MOJIMMEpH3aIs U MOJIUKOHICHCAIIHSL.
IIpakTHYecKHe 3aHATHSA
1. [IpakTnueckass padora Ne 6. DkcrepuMeHTaIbHbIE METOABl M3YYCHHS BEIICCTB M HX
MpEeBpaIleHU: 0O3HAKOMIIEHHE ¢ 00pa3iaMy MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIaCTMAcC, 2
Kay4yKOB.
Bcero no reme: 4
Paznen 8. XUMUA U )KU3Hb. MEeXIpeIMETHBIE CBI3U 4 OK 01, OK 02,
Tema 8.1. Coaeprxanue yueOHOro MaTepuaa OK 04, OK 07
XuMust B OBITY U 1. Pons XuMuM B OO0ECHEYEHHH DKOJOTMYECKOM, DHEPreTHMYECKOM M IHIIEBOM 2 MK 1.1.
IIPOM3BOJICTBEHHO | 0€30MaCHOCTH, pPa3BUTUS MenuiuHbl. lloHSATHE O HAayYHBIX METOAAaxX TO3HAHUS BEIECTB H
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U IeATEeNbHOCTH
YyeloBeKa
(mpodeccronanbH
o-
OpPUEHTUPOBAHHOT
0 COZIepKaHuUs)

XUMHYECKUX PEAKIUM.

[IpencraBnennss 00 OOWMX HAyYHBIX MPUHLOUIAX T[POMBIIUIEHHOTO ITOJYYEHUS
Ba)KHEHIIX BEIIECTB.

YenoBek B MUpE BEUIECTB U MaTEPUAIOB: BAXXKHEHIIME CTPOUTENIbHBIE MaTepHUalbl,
KOHCTPYKIIMOHHBIE MaTepuajbl, KpPacKH, CTEKJIO, KepaMuKa, MaTepuajbl IS SJICKTPOHUKH,
HaHOMAaTepHallbl, OpraHNYEeCKHe U MUHEPATbHBIC yI0OpEHUS.

XuMHsT U 370pOBbE 4YeJIOBEKa: IMpaBUJia MCIOJIB30BAHUS JIEKAPCTBEHHBIX IPENapaTosB;
npaBuiia 6€30MacHOr0 UCIIOIb30BAaHUS MPENapaToB OBITOBOW XMMUU B MIOBCETHEBHON KU3HU.

Hogeitmme 1ocTHAEHNUS] XUMUYECKOM HAYKU U XUMHYECKOM TEXHOJIOTHH.

[IpaBuna moucka M aHanM3a XUMHUYECKOW HHGPOpPMALMU U3 PA3JIUYHBIX HCTOYHHUKOB
(mayuyHast ¥ yueOHO-Hay4YHas JTUTepaTypa, CpecTBa MaccoBor nH(opmanuu, cetb IHTepHET)

CemuHapckoe 3aHsiTHe. YPOK — MUHH-KOH(EpEHITHSL.

Bcero no reme:

3aver/ nuddepeHUUPOBAHHBIN 3249€éT

NN

Bcero:
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3 YCJIOBUS PEAJIM3AIIAA PABOYEN ITPOT'PAMMBI YYEBHOI'O IIPEJIMETA

3.1 MaTtepuajibHO-TEXHUYECKOE o0ecneyeHmne

Jns  peanu3anuu  MporpaMMmbl  yd4eOHOro MpeaMera MPeayCMOTPEHBI  CIEIYIOLIHe
crienagbHbIe TToOMeIeHus (kabuHeT/ 1abopaTopus U T.11.):

1. VYueOHas aymuTopus [Uisi TPOBEACHHS 3aHATHH BCEX BHUJAOB, MPEIyCMOTPEHHBIX
o0pa3oBaTeNbHOIl MPOrpaMMOi, B TOM YHUCJI€ TPYNIOBBIX U MHAWBUIYATbHBIX KOHCYJIbTALIMM,
TEKYIIEr0  KOHTPOJSI M  TNPOMEXYTOYHOH  arrectaumum - Kabuner "Xummu" -
Crneunanu3upoBaHHas MeOeNb U CUCTEMbI XPaHEHHUS

OcHoBHOE 00opynoBaHHe: pabodyee MECTO MpEernojaBaTels; KOMIUIEKT YUYE€HHYECKOM
mebenn (18 cTonoB ydyeHndeckux, 36 cTynabeB), 36 MocagouHbIX MECT.

JlononHuTeNbHOE 000PYIOBaHKE: JOCKA ayAUTOPHASL.

TexHuueckue cpeacTna:

OcHOBHOE 000pYyJOBaHHE: aBTOMATHU3MPOBaHHOE pabouee mecto mpenonpasatens IIK c
ycTpoiicTBaMu Bocripou3BeneHus 3Byka (Morutop Samsung 920NW KSM 19", Cucrtemubrit
6mokx P4/512/120/FDD/HDD/DVD) ¢ BbixomoMm B ceTh MHTepHET; MyJIbTUMEANA-TIPOCKTOP
(BenQ SP); skpaH 115t MyJIbTUMEIUHHOTO ITPOCKTOPA.

JlononHuTtenbHOe 000OpYyIOBaHUE: IMPHUHTEP; aKyCTHYECKash CUCTEMa; YKa3Ka-TIpe3eHTEp
JUTSL TIpe3eHTalni; yaeOHble GUIbMBI; ITU(POBBIE 00pa30BATEIBHBIC PECYPCHI.

JleMOHCTpalMOHHbBIE YUeOHO-HATIIAIHBIC TTOCOOMSL:

OcHoBHOE 00OpyJIOBaHWE: CTEHIBI IO AUCHUIUIMHE "XuMus'", HarIsAHBIC MOCOOHUS:
HaOOpBI MIAPOCTEPKHEBBIX MOJENEH MOJIEKYI, MOACTH KPUCTAUIMYECKHX PEIIETOK, KOJIICKIHH
IPOCTBIX M CJOXHBIX BEIIECTB U KOJUICKIUHU TOJIMMEPOB; KOJJICKLHUS TOPHBIX MOPOA U
MHUHepaJioB; Tabnuia MeHaeneesa.

JonomHuTeIbHOE O0OpPYAOBaHHUE: PA3JaTOUYHBIA MaTepHall, AUAAKTHUYECKHA MaTepual,
CXEMBI, TJIAKaThl, KOMILJIEKT y4eOHO-METOIMYECKOM TOKYMEHTALMH.

Jlunensnonnoe mporpamMmMmHoe obecnedenue: Microsoft Office 2010 Professional Plus;
Windows 7 Pro; antuBHpycHOe nmporpamMmmHoe obecrieyernue Dr.Web.

2. YyeOHas ayauTopus IJIsl TPOBEINCHHUS 3aHATUN BCEX BHUIOB, MPEIYCMOTPEHHBIX
o0pa3oBaTeNnbHON MPOTrpaMMOl, B TOM YHUCJIC TPYNIOBBIX U WHAWBHUIYATbHBIX KOHCYJIHTAIIHA,
TEKYIIEr0 KOHTPOJS M MPOMEXKYTOUHOM arTecTanuu - YuyeOHas XuMHueckas jabopaTopus
"OO0u1eii n Heopraunyeckor XxuMun'"- Criennanu3upoBaHHas MeOENIb U CUCTEMbI XPaHEHUS:

OcHoBHOe o0opynoBaHue: pabouee MeCTO MpenojaBaTelis; KOMIUIEKT YYEHHYECKOH
mebenu (9 mabopaTopHBIX CTOJIOB, HA JIBa pab0YMX MecTa, CTyJbs 18 mt.). 18 pabounx mecr.

JlononuurenbHOEe 000pYyIOBaHKE: MapKepHas T0cka; mKagdbl A1 XpaHEHUS XUMHUYECKON
MOCY/Ibl M PEAKTUBOB; BBITSHKHON KA.

JleMOHCTpanoHHbIC Y4eOHO-HATJISTHBIC TTOCOOUS:

OcHoBHOE 000pyIOBaHME: MEH3YpPKHU; MUIETKU-KAIEIbHULBL, TEPMOMETPBI; MUKPOCKOTI,
JyTbl; TPeIMETHbIE U MOKPOBHBIE CTEKJIA; IJIAHIIETHI I KaleNbHBIX PEaKIHii; TPOMBIBAJIKH;
CTEKJIIHHBIE TPOOUpPKH; (OHAPHKH; HAOOP pPEAKTUBOB, MEPHbIE IWIMHAPHL, BOPOHKH
CTEKJITHHBIC; BOPOHKH JenuTeNabHble IunuHApudeckue (50-100 muT); CTYNKH € TIECTHKOM;
dapdopoBbie YalIKku; TUHIIETHI; YaCOBBIE CTEKJIA; JIEKTPOILTUTKU; CIIUPTOBLIE TOPEIKH; TIPUOOp
JUTSL TIOJTYYEeHHS Ta30B (MM TpoOUpKa ¢ Ta300TBOJHON TpyOKoit); xumudeckue crakadsl (50, 100
u 200 my); MmINarenu; MUHUETHI; TUTEIbHBIE WIUIIbI; CEKYHJIOMEpPHI (TailMepbl); MEpHbIE
npobupku (Ha 10-20 mi1) 1 MepHbIie KOa0BI (25, 50, 100 1 200 mur); BoastHast 6aHs (TepMoCTar);
KoHUYeckue KonObl s tTutpoBanus (50 u 100 mur); munmerkn Ha 1, 10, 50 mur; Oropetku ans
TUTPOBaHUS; 1a00paTOPHbIE U aHANUTUYECKUE BeChl; pH-MeTphl; CyInIbHbIN MKad.

JlononHutenbHoe o0opynoBaHue: (UIbBTpOBalbHAas Oymara; pe3WHOBBIE MPOOKH;
CTEKJISIHHBbIE TMaJOYyKW; INTAaTHBBl 11 OPOOHPOK; (QUIBTpHl OyMakHble; BaTa; MapJs;
nabopaTopHbIe INTATUBBI, CIHYKH, JEpKaTeld s TPOOHMPOK; CKISHKH [UIsl XPaHCHUS
PEaKTUBOB; pa3/aTOYHbIEC JOTKH; HHAUKATOPHBIE MOJIOCKH AJi onpeaeneHus pH u ctanmapTtHas
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WMHJIUKATOpHAs IIKaJjla; YHUBEPCATbHBIM WHIWKATOP; MeauIMHcKkue mmpuilsl Ha 100-150 mir; u
Ip. 1abopaTopHOE 000PYIOBAHHE.

3.2 UnpopmanmonHoe odecrevyeHne

IlepeyeHb OCHOBHOM Y JOTIOJIHUTEIBHON JTUTEPATYPHI, YIEKTPOHHBIX PECYPCOB:

OcHoBHas uTeparypa:

1. Pymsutuc I'. E. Xumus. 10 xinacc. ba3oBslit ypoBens : yuebnuk / I'. E. Pynsutuc, ©. I

®enpaman. — 6-e uzn. — Mocksa : [Ipocsemenue, 2022. — 224 c. URL:
https://znanium.com/catalog/product/2090093

2. Pymutuc I'. E. Xumus. 11 kmacc. ba3osriit ypoBens : yueonuk / I'. E. Pymsutuc, ®@. I'.
®denpaman. — 6-e u3a. - Mocksa : [Ipocsemenue, 2022. — 224 ¢. URL:
https://znanium.com/catalog/product/2090096

JlononHuTENbHAS TUTEPATYpA:
3. Amn¢unorenosa U. B. Xumus : ydeOHUK U IPAKTUKYM JIJIsI CPETHETO

npodeccuonansHoro oopazosanus / M. B. Audunorenosa, A. B. babkos, B. A.
[TonkoB. — 2-e u3a., uctp. u nom. — Mocksa : FOpaiit, 2024. — 291 c. URL:
https://urait.ru/bcode/538526

4. Pocun U. B. Xumus. Y4eOHUK U 3aJa9HHK : JJII CPEAHETO TPO(PEeCCHOHATEHOTO
obpazosanus / U. B. Pocun, JI. I. Tomuna, C. H. ConoBreB. — Mocksa : FOpaiit, 2024.
—420 c. URL.: https://urait.ru/bcode/537024

5. Xumus : y9eOHHK TSI cpeHero npodeccuoHaibHoro oopazosanus / 10. A. Jlebenen
[u np.] ; mox oOmielt penaxmueii I'. H. @aneesa. — 2-e 3., nepepad. u gon. — Mocksa :
IOpaiit, 2024. — 431 c. URL: https://urait.ru/bcode/537876

6. BectHux Boponexckoro rocynapcrsenHoro yuuepcuretra. Cepust: Xumus. buonorus.
®dapmanus : HaydHbIN KypHai. — BopoHex : BopoHexkckuii rocyjapCcTBEHHbIN
yauBepcuteT URL: https://elibrary.ru/title_items.asp?id=9907

7. XWMUS U TEXHOJIOTHS OPTraHNYECKUX BEIIECTB : HAYYHBIN KypHaAI. — MOCKBa :
['ocynapcTBeHHBIN HaYyYHO-UCCIEA0BATEIbCKU HHCTUTYT OPTaHUYECKON XUMHUH 1
texnosioruu URL: https://www.elibrary.ru/contents.asp?titleid=68219

Mex1yHapoIHbIC HAYYHBIC PECYPCHI :
8. DOnekrponnas oudanoreka MPHUTY: http://elib.istu.edu/

9. DnekxTpoHHO-OMONMOTEUHAs cuctema «Jlanby: http://e.lanbook.com/

10. BBC IOpaiit: https://urait.ru/

11. Hayunsle anekTpoHHBIe )XypHaibl Ha miatdpopme eLIBRARY.RU: http://elibrary.ru/

12. BbC PROFobpazoBanue: Www.profspo.ru/

13. BBC Znanium.com: http://znanium.com/

14. Springer Nature Experiments (panee Springer Protocols):
https://experiments.springernature.com/

15. Wiley Online Library: http://onlinelibrary.wiley.com/
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4 KOHTPOJIb U OHEHKA PE3YJbTATOB OCBOEHHUS YYEBHOI'O IIPEIMETA

KOHTpO.HB " OLCHKA PE3YyJIbTAaTOB OCBOCHUS IMPECAMCTAa MPCAYCMATPUBACT CICAYIOIIHC
KOHTPOJBbHO-OLICHOYHBIC CPEACTBA.

Koapl koMmnerennui KoHTpPO/ILHO-011eHOYHBIE CPeACTBA
(OK, IIK)*
OK 01, OK 02, OK 04, OK
07,1IK 1.1 - IpaKTHYeCcKue padoThI;

- mabopaTopHbIe PabOTHI,

- MUHU-TIPOCKTHI JJIA CGMI/IHapa;

- TECTOBBIC 33IaHUS ISl TEKYIIETO KOHTPOJIS,

- KOHTPOJIbHBIE paOOTHI AJIS TEKYILIEr0 KOHTPOJIS,

- TECTOBBIC 33JaHUS JIJISl IPOMEKYTOYHOHN aTTECTallNH.
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