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1. OBIIASL XAPAKTEPUCTUKA PABOYEM ITPOTPAMMBI
OBIIIEOBPA3OBATEJBHOM JUCIHUILINHBI «XUMUS»

1.1. Mecto aucHMIUIMHBI B  CTPYKTYpe OCHOBHOH  mpodeccHOHAIbLHOM
o0pa3oBaTeJIbHON MPOrpaMMbl

O6meoOpa3oBatenbHasi JUCHUIUIMHA «XHUMHUS» HU3y4yaeTcs Ha 0a30BOM YypOBHE B
o0mieo0pa3oBaTeIbHOM — LIMKJIE€ ~ Y4eOHOro  IJlaHa  OCHOBHOW  MPO(ECCHOHAIBHOM
o0Opa3oBaTesbHOM nporpamMmel 1o criennanbHocTy 44.02.01 JomkoabHoe 00pa3oBaHue.

TpynoeMKOCTh AUCHUIUIMHBI «XUMHUs» Ha 0a30BOM ypOBHE COCTaBisieT 72 wyaca, U3
KOTOpBIX 64 4yaca — 0a3oBbIM MOIynb (6 pa3aenoB) u 8 yacoB — MpUKIATHON MOAydb (1
pas3zen), BKIIOYAMIINNA MPAKTUKO-OPUEHTUPOBAHHOE COJIEpKAaHUE KOHKPETHOW Mpodeccuu
WK crienranbHocTu. M3ydeHue Kypca 3aBepiiaetcs 1upepeHInpoBaHHBIM 3a4€TOM.

[IpuknagHoii MOAynb BKIOYAeT OAWH pa3fen. Pasmen 7 «Xumus B OBITY U
MPOU3BOJCTBEHHONW JEATEIbHOCTH YEJIOBEKa» pealin3yeTcsi Ha MmaTepualie Keilcos,
CBSA3aHHBIX C OKOJIOTMYECKONW O0€30MacHOCThI0 W OIICHKOM TOCHEACTBUIl OBITOBOW H
IPOU3BOJICTBEHHON  JEATEIBbHOCTH, IO  OTpacisaM  Oyaymed  npodeccruoHanbHOU
JEATETbHOCTU 00YYaIOIINXCA.

[Tepuoa oOyuenus: 1-p1ii cemecTp.

1.2. Henu u njianupyembie pe3yJbTaThbl 0CBOEHUS JUCHUIIHHBI

1.2.1. Heau 1 3a1a494 TUCUUILIHHBI

dopMUPOBaHHE Y CTYACHTOB TIPEJCTaBIEHUS O XMMHYECKOW COCTaBIISIOLIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MHUpa KaK OCHOBBI NPUHSTUS PEUICHUN B >KU3HEHHBIX U
MPOU3BOJICTBEHHBIX CUTYAIUSIX, OTBETCTBEHHOT'O IMOBEJCHUS B IPUPOJIHOM Cpeie.

3agauyu TUCHUNIHHBI:

1) chopmupoBaTh MOHUMaHUE 3aKOHOMEPHOCTEH MPOTEKAHUSI XUMHUUYECKUX MPOIECCOB
U SBJICHUI B OKpYXKalolIeH cpeje, LEIOCTHOM HAaydHOW KapTUHBI MHpa, B3aUMOCBS3H U
B3aMMO3aBUCUMOCTHU €CTECTBEHHBIX HAYK;

2) pa3BUThb YMEHHUS COCTaBIATh (DOPMYJIbI HEOPTAHUYECKUX U OPraHUYECKUX BEIIECTB,
YpaBHEHHS] XUMHUYECKUX PpEaKIMid, OOBACHATH WX CMBICI, WHTEPIPETUPOBATH PE3YJIbTATHI
XUMHUYECKUX IKCIIEPUMEHTOB,

3) chopmHpoBaTH HABBIKU MPOBEACHUS MPOCTEHIINX XMMHUUYECKHX dKCIIEPUMEHTATbHBIX
UCCIIEIOBAaHUN C CcOOJIIoJIeHHeM TMpaBui 0e30MacHOro oO0palleHusi € BelleCTBAMU U
1a00paTOPHBIM 000PYAOBAHUEM;

4) pa3BuUTh YMEHHUS UCIIOJIb30BaTh HWH(GOPMALMIO XHUMHYECKOTO XapakTepa U3
pPa3IUYHBIX UCTOYHUKOB;

5) cdopMupoBaTh YMEHHUS MTPOTHO3UPOBATH MOCIEIACTBUS CBOCH NEATEIHHOCTH U
XUMHUYECKUX MPUPOIHBIX, OBITOBBIX U IPOU3BOACTBEHHBIX IPOIIECCOB;

6) cdopMHupOBaTH TOHMMAHHE 3HAYUMOCTH JOCTHKEHUN XHMHUYECKOW HAyKU U
TEXHOJIOTUH JJIsl pa3BUTHS COILIMAIIBHON M MPOU3BOJICTBEHHOM cep.



1.2.2. Ilnanupyemblie pe3yjbTAaThl OCBOCHHMSI 001Ie00pa3oBaTeJbHOM JUCHUILVIMHBI B cooTBeTcTBUM ¢ ®PI'OC CIIO u Ha
ocHoe ®I'OC COO

Koa u Ilnannpyemble pe3yJbTaThl 0CBOCHUS JUCHUILTUHBI

HaAaNMEHOBaHUE

q’OPMpreM]’I“X Oourue JAucuunianHapHbie

KOMIIeTeHIIHi

OK 01. B yacT Tpy10BOro BoCIUTAHUS: - BJIQJCTh CHCTEMOM XHMMHMYECKHX 3HAaHUH, KOTOpas  BKJIIOYACT:
Bribupatp - TOTOBHOCTb K Tpyly, OCO3HaHHE LEHHOCTH | OCHOBOIOJAralollue MOHATUS (XUMHUYECKUI 3JIE€MEHT, aToOM, 3JIEKTPOHHAs
CIocoObI MacTepcTBa, TPYyA0t00ue; oboJiouka aroma, s-, p-, 0-3JI€eKTpOHHBIE OPOUTAIM aTOMOB, MOH, MOJICKYIa,
pereHus - TOTOBHOCTb K aKTUBHOMN NESATEIbHOCTH | BAJIGHTHOCTh, 3JIEKTPOOTPULIATENIbHOCT, CTEMEHb OKUCICHHS, XHUMHYeCKas
3a1a4 TEXHOJIOTUYECKOW U COIMAIbHON HANpaBJICHHOCTH, | CBA3b, MOJIb, MOJSPHAs Macca, MOJISIPHBIM 00beM, YIJIEPOIHBIN CKEJeT,
npodeccuoHal | COCOOHOCTh  MHULUHUPOBATh,  IJIAHUPOBAaTh W | QYHKIMOHAIBHAS TPYIIA, PaauKall, U30MEpusi, U30MEpbl, TOMOJIOIMYECKHI
BHOM CaMOCTOSITENTLHO BBITIOJIHATH TaKYIO 1€ATEIbHOCTb; psa, TOMOJIOTH, YTIEBOIOPOAbI, KHUCIOPOA- U a30TCOAEpKAIUe COCTUHEHNUS,
NEeSTeIbHOCTH | - MHTEpeC K Pa3Iu4HbIM chepaM MpodecCHOHANbHON | OMOJOTMYECKH AaKTUBHBIC BellecTBa (YIJIEBOABI, KHUPBI, OCJIKH), MOHOMED,
NPUMEHUTENh | ACSTEIbHOCTH, MOJIUMEpP,  CTPYKTYPHOE  3BEHO, BBICOKOMOJIEKYJSIPHBIE  COEIUHEHUS,
HO K Osaanenne YHHBepPCAJbHBIMU Y4eOHBIMH | KPUCTAJIMUECKAsT PEIIeTKa, THUIBl XMUMHUYECKHX peakIHid (OKUCIUTEIBHO-
pa3IMYHBIM MO3HABATEJILHBIMH JefiCTBUSIMU: BOCCTAaHOBUTENbHbBIE, 3K30-U IHAOTEPMUUYECKUE, PEaKIIM HWOHHOrOo OOMEeHa),
KOHTEKCTaM a) 0a3oBble JIOTHYECKHeE AeiiCTBUS: pacTBOp, 3IEKTPOIUTHI, HEIJIEKTPOIUTHI, HIIEKTPOJIUTHUECKAsT TUCCOIMALINS,

- CaMOCTOSITENTbHO (OPMYITUPOBATH U AKTYaIU3UPOBATH
npobieMy, paccMaTpUBaTh €€ BCECTOPOHHE;

- yCTaHaBJIMBaTh CYIIECTBCHHBIA MPU3HAK MU
OCHOBaAHUA JJI Cp AdBHCHUHA, KHaCCI/Iq)I/IKaLII/II/I 148
0000IIICHHUS;

- OIIPEIEINATh LEeNH IeATeIbHOCTH, 337aBaTh MapaMeTphbI
Y KPUTEPHH UX JIOCTIKCHNUS;

- BBIBIATH 3aKOHOMEPHOCTH M TPOTUBOpPEYUs B
paccMaTpuBacMbIX SBICHHSAX;

- BHOCUTb KOPPEKTHBBI B J€ATEILHOCTH, OLICHUBAThH
COOTBETCTBHE DE3YJIbTATOB LENSAM, OLIEHUBATH PHCKU
MOCTIC/ICTBUH AESATETLHOCTH,

- pa3BHBaTh KpPEaTWBHOE MBIIUICHHE NpPU pEIICHUN
KU3HEHHBIX Mpo0IeM

OKHUCJIUTEIIb, BOCCTAHOBUTENb, CKOPOCTh XUMUYECKOW PEAKINH, XUMHYECKOE
paBHOBECHE), TEOPUM M 3aKOHBI (TEOpPUsI XMUMHMUYECKOIO CTPOEHUs
opranndeckux BemectB A.M. bytiepoBa, Teopus SIEKTPOJUTHUYECKON
aucconyanuu, nepuogudeckuil 3akon /I.M. MenneneeBa, 3aKOH COXpaHEHUs
Macchl), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3BIK XUMHH, (PAKTOIOTHYECKHE
CBEJICHUS O CBOICTBax, COCTaBe, MOJYYCHUU M OE30MaCHOM HCIOJIb30BaHUU
BRKHEHIIMX HEOPraHWYECKMX M OpraHMYeCKMX BEIIeCTB B OBITY H
IIPAKTUYECKOHN AEATEIbHOCTH YEJI0OBEKA;

- YMETb BBIABIATH XapaKTEpHbIE IPU3HAKM M B3aMMOCBA3b H3YYCHHBIX
HNOHSTUH, IPUMEHATh COOTBETCTBYIOILIUE MTOHATHUS MPU ONHUCAHUU CTPOEHUS U
CBOMCTB HEOPraHMYECKHX M OPraHMYECKHX BCIIECTB M MX IPEBPALICHMI;

BBISIBJISITH ~ B3aMMOCBSI3b ~ XUMHUYECKHX  3HAaHWM C  TOHATHSIMH U
MPEJICTAaBICHUSIMUA IPYTHX €CTECTBEHHOHAYYHBIX TIPEIMETOB;
- yMEeTh  UCIOJIb30BaTh HAWMEHOBAHUS  XMMHYECKUX  COEIUHEHUU
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0) 0a30oBbIe HCCIeA0BaTEIbCKHE TeHCTBUSI:

- BJAJETh HAaBBIKAMH Yy4€OHO-MCCIIEAOBATEIBCKON U
MPOEKTHOM  AESATEIbHOCTH, HaBBIKAMHU pa3peIICHUS
npobiuem;

- BBUBJISATH NPUYUHHO-CJIEACTBEHHBIE  CBSI3M U
aKTyaJlM3UpOBaTh 3aJady, BBIABUTATh THIOTE3y €€
pelIeHKs, HAaXOOUTh AapTyMEHTHl [JIs J10Ka3aTeJIbCTBA
CBOUX YTBEpXKICHUH, 3a/1aBaTh MapaMeTpbl U KPUTEPUU
peLICHHUS;

- aHAJIM3UPOBATh MOJIYYCHHBIE B XOJI€ PEIICHUS 3aJlaul
pe3yJbTaThl, KpUTUYECKH OLIEHUBATh X IOCTOBEPHOCTb,
MIPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSIX;

- yMETh NEPEHOCUTHh 3HAHUA B IO3HABATEJIBHYIO H
MIPAKTUIECKYIO0 00JIACTH KU3HEIEATEIIbHOCTH;

- YMETh MHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX
oOJacreii;

- BBIIBUTaTh HOBBIE WJEH, MpeajiaraTb OpUTHMHAIbHbIC
MOAXObI U PELICHUS;

- ClIOCOOHOCTh X MCIOIb30BaHUS B TIO3HABATEILHON U
COLIMAJIBHOM ITPAKTUKE

MEXYHApOAHOTO COI03a TEOPETHYECKOM M NPUKIAJIHOW XUMHU U
TPUBUAJIbHBIEC HAa3BaHUSI BAKHEUIIUX BEUIECTB (ITHIICH, alleTUJICH, TIULEPHH,
denon, ¢dopmampaerun, yKCycHas KHUCIIOTa, TJIUIMH, YrapHblii ras,
VIJIEKHUCIIBIN Ta3, aMMHUaK, TallleHas U3BECTb, HEralleHas U3BECTh, MUThEBas
colla U JIPyrux), COCTaBIATH (POPMYJbl HEOPraHUYECKHMX M OPraHUYECKUX
BEIIECTB, YpPAaBHEHUS XHUMHUYECKHX pEaKIHUl, OOBICHATH WX CMBICI,
MOATBEPKIATh XapakTepHbIE XUMUYECKHE CBOMCTBa BEILIECTB
COOTBETCTBYIOIIMMU HKCIIEPUMEHTAMH M 3alUCSAMH YPaBHEHUM XUMHUUYECKHUX
peaKIuii;

- YMETb YCTaHaBIIMBAThb NPUHAAJICKHOCTb H3YYCHHBIX HEOPTraHWYECKUX U
OpraHWYECKUX BEUIECTB K ONPEIEICHHBIM KJIACCaM W TIpylIaM COEIWHEHHIA,
XapaKTEepU30BaThb MX COCTAaB M BAXKHEWILME CBOMCTBA; ONPEACNATb BUIBI
XUMHYECKHX CBf3€H (KOBaJeHTHas, WOHHAas, MeTajuilndyeckasi, BOJOPOJHAsA),
TUTBI KPUCTAJUIMYECKUX PEUICTOK BEIIECTB; KIACCU(DUIIMPOBATH XUMUYECKUE
peakiuu;

- chopMupoBaTh  MPEACTABICHHUS: O XUMHUYECKOW  COCTaBIISIOIICH
€CTECTBEHHOHAY4YHOW KapTHHbBl MHpA, POJIM XHMHHM B TO3HAHUU SIBIICHUU
npupoabl, B (GOPMUPOBAHWU MBIIUICHUS ¥ KYJIBTYPbl JUYHOCTH, €€
(GyHKIIMOHAIBLHOW T'PAaMOTHOCTH, HEOOXOIUMON Ui pelIeHUs] MPaKTUYECKUX
3a/1a4 ¥ SKOJOTHYEeCKH OOOCHOBAHHOTO OTHOIICHHSI K CBOEMY 3JIOPOBBIO U
MPUPOAHON Cpenie;

- yMETh TPOBOAWTH PACUYETHl MO XUMHUYECKUM (PopMyliaM H ypaBHEHUSIM
XUMHYECKMX  peakuuid ¢  HCIONb30BaHUEM  (U3MUECKUX  BEJIUYHMH,
XapaKTePU3YIONINX BEIIEeCTBA C KOJIWYECTBEHHOW CTOPOHBI: Macchl, o0bema
(HOpManbHBIE YCIOBHUSI) Ta30B, KOJMYECTBA BEUIECTBA; MHCIIOJIb30BATh
CHUCTEMHbIE XMUMHUYECKHE 3HAHUS JUIsl NPUHSATHS PEIICHUM B KOHKPETHBIX
JKU3HEHHBIX CUTYALUSIX, CBSI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHEM

OK 02.
Hcnons3oBarn
COBPEMEHHBIC
cpenacTBa
TIOWCKa,

B o0s1acTH IEHHOCTH HAYYHOI'O NMO3HAHUSA:

- c(hOpMHUPOBAHHOCTH MHUPOBO33pPEHU,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO DPa3BUTHUS
HAayKH W OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha
auanore  KyjiabTyp, CIOCOOCTBYIOIIETO  OCO3HaHUIO

- YMETbh IJIAaHUPOBAThH U BHIMOIHATH XUMUYECKUN SKCIIEPUMEHT (TIpeBpaIleHUs
OpraHWYECKUX BEILECTB MPU HArPEBaHUU, NOJYUCHHE TUIICHA U U3YYEHUE €ro
CBOMCTB, KayeCTBEHHbIE pEaKIMM Ha aJbJACTUABI, KpaxMmall, YKCYCHYIO
KHUCTIOTY; JeHATypamus OCNKOB MPH HArpEBaHUU, LBETHHIC PEaKIMU OCIIKOB;
MPOBOAMTDH PEAKIIMU HOHHOTO OOMEHa, ONpeAesATh CPey BOJIHBIX PAaCTBOPOB,




aHaIM3a U
UHTEpIIpeTaIn
"
uHpopMaun
"
UH(POPMALIMOH
HBIC
TEXHOJIOTUHI
TSt
BBITIOJTHEHUSI
3a1aq
npodeccruoHan
BHOU
JeSITeIbHOCTH

CBOEr0 MECTa B MOJIUKYJIBTYPHOM MUPE;
- COBEPLICHCTBOBAaHUE SI3BIKOBOM U YHUTATEIbCKON

KyIbTYpbl KaK CpeICTBa B3aMMOJEUCTBUS MEXIY
JIIOJIBMH U TIO3HAHUS MUDA;

- OCO3HaHWe IIEHHOCTH HAay4YHOM JesITeNbHOCTH,
TOTOBHOCTH OCYIIECTBIISATh MIPOEKTHYIO u
HCCIIEIOBATENbCKYIO ACSITENbHOCTh MHANBUAYAIBHO U B
rpynrne;

OBJaanenue YHUBEPCAJIbHBIMH Y4eOHbIMU

NMO3HABATEJILHBIMHU AeHCTBUSIMM:

B) padora ¢ uHgopmaumei:

- BJIAJETh HAaBBIKAMU TMOJY4YCHHUS HMHPOpMAIUU U3
UCTOYHUKOB  pa3HBIX  THIIOB, CaMOCTOSITEITEHO
OCYIIECTBISATh TIOUCK, aHAIM3, CHCTEMAaTH3allui0 |
MHTEpPIpETAMI0 WHGOPMALUK PA3JMYHBIX BHIOB U
(dbopM mpeIcTaBICHHUS,

- CO3JIaBaTh TEKCTHI B Pa3iMYHBIX (hopMaTax C y4eToM
Ha3HaueHUs WHQOpPMAIMK U IEJNEBOH ayJUTOPHH,
BBIOMpAs ONTUMAJbHYIO (OpMy TpeACTaBICHUS U
BU3YaIH3aIiy;

- OILICHUBATh JIOCTOBEPHOCTb, JETUTHMHOCTD
nH(OpMaIINY, €e COOTBETCTBHE MPABOBLIM U MOPAIBLHO-
THYECKUM HOPMaM;

- HCIOJIb30BAaTh  CpelncTBa MHQPOPMAIMOHHBIX U
KOMMYHHUKAIIHOHHBIX ~ TEXHOJOTHA B  pEIICHUU
KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OPTraHU3AI[MOHHBIX
3aMa4 ¢ coOmroieHneM TpeOOBaHMM  APTOHOMHKH,
TEXHUKHU 0€30MaCHOCTH, TUTHEHBI, PECypCcOCOepeKeHNS,
MPABOBBIX M 3TUYECKUX HOPM, HOPM HMH(POPMAIIMOHHOH
0e30IMacHOCTH;

- BJIaJICTh HABBIKAMH PACIIO3HABAHMS U 3AIIUTHI
uHpopmanuu, HHGOPMaIIMOHHON 6e30acHOCTH
JMYHOCTH,

KaueCTBEHHbIE peakuuu Ha cyiabdar-, KapOOHAT- M XJIOPUI-AaHUOHBI, Ha
KAaTHOH aMMOHHSI; pelIaTh SKCIIEPUMEHTAIbHbIE 331a4M 110 TeMaM "Mertaiist"
u "Hemerannsl'") B COOTBETCTBHM C MPaBHUJIAMH TEXHUKH O€30MACHOCTH TIPH
0OpalIeHnn ¢ BEIIECTBAMU U JIaOOpPaTOpHBIM 000pPYJOBAHUEM; MPEACTABIATH
pe3ynbTaThl XHMHUYECKOTO JKCHEpUMEHTa B (opMme 3amucu ypaBHEHUH
COOTBETCTBYIOLIMX peakuuid u (opMyaupoBaTh BHIBOABI HA OCHOBE 3THX
pe3yNbTaToB;

- YMETh aHAJIM3UPOBATh XMMUYECKYIO0 HH(OPMAIUIO, OTyJaeMyI0 U3 Pa3HbIX
HMCTOYHHMKOB (CpelIcTB MaccoBoi nHpopmarnu, cetb UHTEpHET 1 pyrue);

- BJIaJIeTh OCHOBHBIMU METOJJaMH HAyYHOT'O TIO3HAHUS BEILECTB U XUMHUYECKUX
SIBJICHHH (HaOJII0/IeHNe, N3MEPEHUE, SKCIICPUMEHT, MOJICIIMPOBAHNUE);

- YMeTh NPOBOJUTH pacyeTbl MO XUMUYECKUM (QOpMylaM M YpaBHEHUSIM
XUMHYECKHX  peakuuid ¢  HCIONb30BaHUEM  (U3MUECKUX  BEJIUYMH,
XapaKTEpU3YIOIUX BEIIECTBA C KOJIWYECTBEHHON CTOPOHBI: MaccChl, 0ObemMa
(HOpManbHBIE yCIIOBHUSI) Ta30B, KOJMYECTBA BEUIECTBA; MHCIIOJIb30BATh
CHUCTEMHBIC XMMHYECKUE 3HAHMA JIi NPUHATHA DPEUICHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYaIUsIX, CBA3aHHBIX C BEIIECTBAMH U UX MPUMEHEHUEM




OK 04. - TOTOBHOCTh K CaMOPa3BUTHIO, CAMOCTOSTEILHOCTH U | - YMETh IJIAHUPOBATH U BBITIOJHATh XUMHUECKHI IKCIIEPUMEHT (TIpEeBpAIICHHS
OddexTuBHO | camoompeeeHuIo; OpPraHWYECKUX BEILECTB MPU HArPEBaHUU, NIOJYUCHHE TUIICHA U U3YYEHUE €ro
B3aMMOJICICTB | -OBJaJIcHHE HaBbIKAMU  Y4eOHO-HCCIIeI0BATENIbCKON, | CBOMCTB, KaueCTBEHHBIE pEAaKIMH Ha albJeTruIbl, KpaxMal, YKCYCHYIO
OBaTh U MIPOEKTHOM U COLIUMATILHOMN AESTENbHOCTH; KHUCTIOTY; JeHaTypamus OCNKOB MPH HArpEeBaHUU, IBETHHIC PEAKIMU OCIIKOB;
paboTtath B OBiajeHne YHHBEPCAJIbLHBIMA KOMMYHUKATHBHBIMH | IPOBOJIUThH PEAKIIUU MOHHOTO 0OMEHA, ONPENENSITh CPEAy BOJHBIX PAaCTBOPOB,
KOJUICKTUBE U | HeHCTBUSMMU: KaueCTBCHHBIC peaknuu Ha cyinbdar-, KapOOHAT- W XJIOPUI-AaHHOHBI, Ha
KOMaH/E 0) coBMecTHasl AeATeJbHOCTD. KaTUOH aMMOHUS; pelaTh SKCIIEpUMEHTANIbHbBIC 3a/1a4u Mo TeMaM ""MeTamnsr"

- IOHUMATh ¥ MCII0JIb30BaTh NPEUMYIIECTBa KOMaHAHOH | 1 "Hemeramisl'") B COOTBETCTBHM C MPaBUJIAMU TEXHUKH O€30MACHOCTH NPHU

Y UHIUBHUIYAIBHOU paOOTHI; oOpalleHuu ¢ BeIecTBaMu U JabopaTOPHBIM 000PYI0BAaHUEM; TPEICTABIATh

- [pPUHUMATh [ETM COBMECTHOW  JESATENbHOCTH, | pE3YJIbTaThl XUMHUYECKOTO JKCIEpUMEHTa B (Qopme 3amucu ypaBHEHUU

OpPraHM30BBIBATH U KOOPAWHUPOBATH JEUCTBUSA IO €€ | COOTBETCTBYIOUIMX peakuui M (QOopMyIHMpoOBaTh BBIBOJABI Ha OCHOBE JTHX

JOCTUIKEHHUIO: COCTaBJIATh I1J1aH JNEUCTBUH, | pe3yJbTaTOB

pacrnpenenartb pojad C Y4YeTOM MHEHHHl YYacTHHKOB

00CYXKIaTh pe3yIbTaThl COBMECTHOM PaboThI;

- KOOPIMHHUPOBATH U BBIMOJHATH PabOTy B YCIOBHSIX

pEaIbHOTO, BUPTYAIBHOTO W KOMOWHHPOBAHHOTO

B3aMMOJEUCTBUS;

- OCYIIECTBJISATh  MO3UTUBHOE  CTpPATErHyecKoe

MOBEJCHUE B Pa3IUYHBIX CHUTYalUsX, MPOSBIATH

TBOPUYECTBO U BOOOpakeHUE, ObITh HHUIIMATUBHBIM

OBiageHne yHUBEpPCAJbHBIMH  PeryJsiTUBHBIMU

AeCTBUAMU:

I') MPUHSATHE Ce0sl M IPYTUX JIKO/Ieid:

- IPUHUMATh MOTHUBBI M aPTYMEHTHI IPYTUX JIIOACH Mpu

aHaJln3e pe3yJabTaTOB JIEATEIbHOCTH;

- IpU3HaBaTh CBOE MPABO U MpPaBO APYTHUX JIIOAEH Ha

OIIINOKH;

- pa3BHUBATh CIIOCOOHOCTH MOHUMATh MUP C MTO3UIUU

JPYToro 4eoBeKa;
OK 07. B o6actu 5K0J10TMUECKOr0 BOCTIMTAHHUS: - chopmupoBaTh  MPEACTABICHUSA: O XHUMHYECKOW  COCTABIISIONICH
CopeiicTBoBar |- cPOPMHUPOBAHHOCTH  JKOJOTHYECKOW  KYIbTYPHI, | €CTECTBEHHOHAYYHONH KapTHHBI MHpA, POJIM XMMHHM B TO3HAHUU SIBICHUN
b COXPAHEHUIO | IOHMMaHUWE  BIUSHUSA  COI[MAIbHO-3KOHOMHUYECKHX | MPUPOABI, B (HOPMHUPOBAHMM MBILIUIEHUS U KYJIbTYphl JIMYHOCTH, €€




OKpYyKaroleun
cpenpl,
pecypcocbepe
KEHUIO,
MPUMEHSITh
3HaHUS 00
U3MEHEHUU
KITUMaTa,
MPUHIIMIIBI
OepexKIIUBOTO
IIPOM3BO/JICTBA,
3P PEeKTUBHO
JNIEUCTBOBATE B
YpE3BBIYANHBI
X CUTYyaIHsIX

MPOIECCOB HAa COCTOSIHUE MPUPOJAHOM M COLMAIBHON
Cpenbl, OCO3HAHHE ri100aIbHOTO XapaxkTepa
9KOJIOTUYECKHX MPOOIIeM;

- IUIAHUPOBAaHUE U OCYILIECTBICHHUE JICWCTBUM B
OKpY)Kalollle cpele Ha OCHOBE 3HAHWUS IeleH
YCTOMYHUBOTO pa3BUTHUS YEIOBEUECTBA;

AKTUBHOE HENPHUSATUE JEUCTBUM, NPUHOCSAIIUX Bpe.
OKpY>KalollEeH Cpele;

- YMEHHE MPOrHO3UPOBATH
DKOJIOTHUYCCKUE MMOCJIEICTBUSA
NEWCTBUM, IPEOTBPALIATh HX;

- pacUIMpeHHE OIbITa JAEATeIbHOCTU HKOJIOTHYECKOM
HAaMpaBJIEHHOCTH;

- OBJIQJICHUE HaBBIKAMH Y4eOHO-HCCIIEI0BATEIHCKOM,
MPOEKTHOM M COIMATIbHON JIEATEIIbHOCTH;

HEOJIaronpusITHHIC
MpeAIPUHUMAEMBIX

(GyHKIIMOHAIBLHOW T'PAaMOTHOCTH, HEOOXOIUMON Ui pelIeHUs] MPaKTUYECKUX
3a/1a4 ¥ SKOJOTHYEeCKH OOOCHOBAHHOTO OTHOIICHHSI K CBOEMY 3JI0POBBIO U
MPUPOAHON Cpenie;

- YMeTh COOJIIOJIaTh MpPaBHUJIa DKOJOTUYECKHU IIEIECO00Pa3HOrO MOBEICHUS B
OBITY U TPYIOBOW AEATEILHOCTH B LIENSAX COXPAHEHUSI CBOETO 3/I0POBbA U
OKpYXKarolllel NPUPOJHOW CpEIbl; YYUTHIBATH OIMACHOCTh BO3JCHCTBHUS Ha
JKUBBIE OPraHU3Mbl ONPEIEICHHBIX BEHIECTB, IMOHWMAsl CMBICI IOKa3aTels
MPEAEIbHON TONYCTUMOW KOHUEHTPALMU

IK 2.1.,
MK 3.1.

[1K 2.1. Opranu3oBbIBaTh pa3IMuHbIC BUIBI JEATECILHOCTH (IPEAMETHAS;
UTPOBas; TPYAOBasl; MO3HABATEIbHAs, UCCIIEA0BATENIbCKAsI U TPOECKTHAs
JEATEIbHOCTH; XY 0KECTBEHHO-TBOPYECKAsT; MPOAYKTUBHAS JEATEIbHOCTh U
IpyTHe) ¥ O0IeHNe AeTel PAaHHETO U JOUIKOJILHOTO BO3pacTa Ha
rOCYJapCTBEHHOM S3bIKe (TocyaapcTBeHHOM si3bike Poccuiickoit deneparum,
rOCy/IapCTBEHHOM SI3bIKE pecIyONInKu B cocTaBe Poccuiickoit denepannn) B
COOTBETCTBUU C BO3PACTHBIMU OCOOCHHOCTSIMU JIETEH.

[1K 3.1. [ImanupoBaTh ¥ IPOBOAUTH 3aHATHS C JETbMH PAHHETO U
JOIITKOJIBHOTO BO3pacTa Mo 00pa3oBaTeIbHON IPOTpaMMe JTOIIKOIBLHOTO
o0pa3oBaHus U MaplHaIbHBIM IPOTrpaMMaM, HallpaBJIE€HHBIM Ha OCBOEHUE
roCyJapCTBEHHOTO si3bIKa (rOCYJapCTBEHHOTO si3bika Poccuiickoit denepannu,
roCyJapCTBEHHOTO sI3bIKa peciyOynKy B coctaBe Poccuiickoit deneparun) B
COOTBETCTBUU C BO3PACTHBIMU OCOOCHHOCTSIMU JIETEH.
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2. CTPYKTYPA U COJAEPXKAHHUE OBIIEOBPA3OBATEJBHOM TUCIUIIIAHBI «XUMMS»

2.1. O0beM AUCUMIJIMHBI U BU/IbI Y4eOHOH padoThl

Buj yueOHoi padoThl O0bem B yacax
O0bem o0pa3oBaTeIbHON NMPOrPaMMBbl JHCIUIITTHHBI 72
B T.4.

OcHoBHoOE coiepraHue 64
TEOPETHUECKOE 00yUeHne 46
B T. 4.: KOHTPOJIbHBIE pabOTHI 6
NPAKTUYECKHE 3aHITHS 20
IIpodeccnonabHO-OPHEHTHPOBAHHOE COJEePKAHME (COMEPKAHUE 3
MPUKJIATHOTO MOYJIfA)

TEOPETHUECKOE 00yUeHne 2
NPaKTUYECKHUE 3aHATHS 6

IIpome:xkyTouHas arrecranus B ¢popme nuppepeHIHPOBAHHOIO
3ayera




2.2. TemaTu4eCcKMid IJIAH M COAEPKAHUE U CIUTIIHHBI

HaumenoBanue Conepxanue yueOHOro Marepuaja (0CHOBHOe U POo¢ecCHOHAIbHO-OPHEHTHPOBAHHOE), Ob1eM 1aco DopmupyemMbie
g 'HEM YaCOB
pa3naesioB U TeM J1a0opaToOpHbIE U MPAKTHYECKUE 3aHATHUS, IPUKJIATHON MOTYJIb KOMIIeTeHIINH
1 2 3 4
OcHoBHoOE coiepraHue 64
Paszgea 1. OcHOBBI CTPOCHUSA BeLIECTBA 6
Tema 1.1. OcHoBHOE coep:kaHue 4 OK 01
CTpoeHne aToMOB
XIAMHIUYECKIX Teopernueckoe o0yueHue 2
DJIEMEHTOB U _ _
HpI/IpOI[a COBpGMeHHaH MOJICIb CTpOGHI/I}I aToMa. CI/IMBOHI/I‘IGCKI/II/I SI3BIK  XHUMUUN. XI/IMI/I‘-IGCKI/II/I DJICMCHT.
XHMEHEecKOi OnekTpoHHas KoHuUryparus aroMa. Kiaccudukamuss XMMUYECKUX AJIEMEHTOB (S-, P-, d-?J'IeMeHTI)I).
CRS3H Banientnslie DJIEKTPOHEL. BaneHTHOCTS. OneKTpoHHas HpupoJa XUMUYECKOU CBSI3H. 2
DNIEeKTPOOTPULIATETILHOCTh. BHUIBI XUMHUYECKOH CBsI3M (KOBAJICHTHAs, HWOHHAs, MeETaJUIMYecKasl,
BOJIOPOJIHAS) U CIIOCOOBI ee 00pa30BaHuUs
IIpakTHYeckne 3aHATHS 2
Pentenne 3aganuii Ha HCHOOJNL30BAHHME XUMHYECKOM CHUMBOJMKM M Ha3BaHUU COEOUHEHUU IO
HOMEHKJIATypEe MEXIYHAapOJHOTO COK3a TEOPETHUYECKOM W NPUKIAJHOM XUMHU W TPUBHAIBHBIX
Ha3BaHUU JUIsI COCTaBIICHUS XMMHUYECKHX (POPMYJ JBYXaTOMHBIX COCIWHEHHHA (OKCHUIIOB, CYJIb(HUIOB,
TUAPUOB U T.I1.) U IPYTUX HEOPTraHUUECKUX COSAUHEHUN OTIEIbHBIX KJIaCCOB. 2
[IpakTrueckue 3aaHusl HA YCTAHOBJICHUE CBS3U MEXIY CTPOCHHEM aTOMOB XHMHUYECKHX AJIEMEHTOB H
HepI/IOI[I/I‘IeCKI/IM N3MCHCHHECM CBOﬁCTB XUMHUYCCKUX DJICMCHTOB U UX COG,Z[I/IHGHI/Iﬁ B COOTBCTCTBUU C
nosnoxkeHueM [lepronueckoil CUCTEMBI.
Tema 1.2. OcHoBHoOE coaepKaHue 2 OK 01
ITepuoanueckuit OK 02
3aKOH M TaOIHIA IIpakTHYeckne 3aHATHS 2
JI.11. MenneneeBa
Ilepuoanueckas cucrema xumuueckux sneMeHToB J[.M. MenaeneeBa. ®u3nueckuii CMbICI 2
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ITepuoanueckoro 3akoHa /.M. MenaeneeBa. 3akOHOMEPHOCTH U3MEHEHHSI CBOMCTB XMMUUYECKUX
AJIEMEHTOB, 00Pa3yEeMbIX UMH MPOCTHIX U CIOKHBIX BEIIECTB B COOTBETCTBUU C MOJIOKCHUEM
XUMH4YecKoro sseMmenTa B [lepronnueckoit cucreme. MUpOBO33pEHUECKOE M HAYYHOE 3HAYCHHUE
[lepuoauueckoro 3akona JI.11. Menneneesa. [Ipornosst [I.11. MenneneeBa. OTKpbITHE HOBBIX
XUMUYECKHUX AIIEMEHTOB.

Pemienne npakTHKO-OPUEHTUPOBAHHBIX TEOPETUUYECKUX 33JIaHUN HA XapaKTEPU3ALUI0 XUMHUUECKUX
371eMeHTOB «MeTannnyeckue / HeMeTaNIn4ecKue CBOMCTBA, 3JIEKTPOOTPULIATEIbHOCTh XUMUYECKUX
AJIEMEHTOB B COOTBETCTBHUH C MX 3JEKTPOHHBIM CTPOCHHUEM U MOJI0KEHUEM B MIEPUOJUUECKON CUCTEME
xumuueckux 3yementoB .M. MenneneeBay

Paznen 2. Xumuyeckune peakiuu 10
Tema 2.1. Tunsr OcHoBHoOE coaepKaHue 4 OK 01
XUMHUYECKHX
peaKImit Teoperuueckoe o0yueHue 2
Knaccugukanus 1 TUIIBI XUMHUYECKUX PEAKIIMN C yYacTHEM HeopraHuueckux Beniects. CocraBieHue
YpaBHEHHI peakluii COeAMHEHUS, Pa3JIOKEHUS, 3aMeIleHus, 0OMeHa, B T.4. peaKkIiil TOpeHus,
OKHCIICHUSI-BOCCTAaHOBJICHHUS.
YpaBHeHUs OKHCIEHUSA-BOCCTaHOBIIEHUA. CTeneHb okuciaeHus. OKUCIUTENb U BOCCTAHOBUTEIb. 2
CocraBneHue 1 ypaBHUBAaHUE OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEaKIUi METOJJOM 3JIEKTPOHHOTO
6anmanca. OKHCIUTEIbHO-BOCCTAHOBUTENbHBIC PEAKLIUHU B IPUPOJIE, TPOU3BOICTBEHHBIX MTpOIeccax U
AKHU3HEEATEIIbHOCTH OPraHU3MOB
IIpakTnyeckune 3aHATHA 2
KonunuectBeHHble OTHOWIEHUSI B XUMUU. OCHOBHBIE KOJMYECTBEHHBIE 3aKOHBI B XMMHHM M PACUETHI 110
YPaBHEHMSIM XUMHMUYECKUX peakiuid. Monb Kak eIMHHUIa KOoJM4YecTBa BellecTBa. MousspHas macca.
3aKOHBI COXpaHEHHUs Macchl U 3HEpruu. 3akoH ABorajapo. MomspHblii 00beM ra3oB. OTHOCHTENbHAs 2
IUIOTHOCTb ra3oB. Pacdersl Mo ypaBHEHUSAM XMMUYECKMX PEaKLUH C MCIOJIb30BaHHMEM MaccChl, 00beMa
(HOpMaJbHBIE YCIIOBHS) ra30B, KOJIMYECTBA BEIIECTBA
Tema 2.2. OcHOBHOe coep:kaHue 6 OK 01
DNEKTPOIUTHYECKA OK 04
Teopernueckoe o0y4enne 4
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sI TUCCOLMAaIUs 1

Teopus anekTponuTudeckor auccouranuu. MoHbl. DIEKTPOIUTHI, HEAIEKTPOIUTHI. Peakiuu MOHHOTO

MOHHBIN 0OMEH oOMeHa. CocTaBiieHHE peaklMii MOHHOTO OOMEHa IyTeM COCTaBJIEHHUS MX IOJIHBIX M COKpPALIEHHBIX 2
MOHHBIX YpaBHeHUN. KHCIOTHO-OCHOBHBIE peakiuy. 3aJjaHusl Ha COCTABJICHNE MOHHBIX PEaKIUuit
“Tunbl XUMUYECKUX PEaAKIUN .
HccnenoBaHue TUIIOB (110 COCTaBY U KOJIMYECTBY UCXOJIHBIX U 00Pa3yIOLIUXCsl BEIIECTB) U MPU3HAKOB 5
XUMHYECKHX peakiuii. [I[poBeneHne peakinii HOHHOTO 0OMeHa, ONPEIEIICHHE CPEIbI BOAHBIX
pacTBOPOB. 3alaHKsl HA COCTABJIICHUE MOHHBIX PEaKIINil
KoutpoabHnas C
TPOEHUE BEIIECTBA U XMMHUYECKUE PEAKIIHI 2
padora 1
Pasznea 3. CTpoeHue U CBOWCTBA HEOPraHMYECKHUX BelIECTB 16
Tema 3.1. OcHOBHOe coiep:kaHue 4 OK 01
Knaccudukanms, OK 02
HOMEHKIIATYpA i Teoperuueckoe o0yueHue 2
CTpOCHHE .
HEOPraAHMYIECKIX [Tpenmet Heopranndeckoit xumun. Kinaccudukanus Heoprannueckux Bemiects. IIpocTsie u ciioxHbIe
BelecTBa. OCHOBHBIE KIIACCHI CIIOKHBIX BEIECTB (OKCUIbI, TUAPOKCUIBI, KUCIOTHI, COJIN). B3anmocBsi3b
BOIICCTR HEOpPraHMYEeCKUX BEIIeCTB. ATperatHble COCTOsHUA BeulecTBa. Kpucramnndyeckue u aMmopdHbie
BelecTBa. TUIBI KPUCTALTUIECKUX PEIIETOK (aTOMHAsI, MOJICKYJISIpHASI, MOHHASI, METAITUIECKAsl). 2
3aBUCHMOCTH (DU3UYECKUX CBOMCTB BEIIECTBA OT THIA KPUCTATUINYECKON PEIIETKH. 3aBUCUMOCTh
XUMHUYECKOW aKTUBHOCTH BEIIECTB OT BUa XUMUYECKOM CBS3H M TUIA KPUCTAJUTMUECKON PEIIeTKH.
[TpuunHbl MHOrOOOpa3usl BEIIECTB
IIpakTuyeckue 3aHATHS 2
Homenknatypa HeOpraHM4ecKrx BEIIEeCTB: Ha3BaHHUE BEUIECTBA UCXO/IS U3 UX XUMUYECKOU (HhOPMYIIbI
WM COCTABIIEHUE XUMUYECKOU (POPMYIIBI UCXOS M3 Ha3BaHUs BEIIECTBA MO MEKIYHAPOTHOM
(MIOITAK) wnm TpuBHAIbHOW HOMEHKJIIATYpE.
Pemienne mnpakTHUecKHMX 3alaHUM MO KiIacCU(PUKAIMH, HOMEHKJIAType M XUMHYECKUM (opMyIaM 2

HEOPraHMYECKUX BEIIECTB Pa3IMYHBIX KJaccoB (yrapHblil ra3, YIVIEKHCIbIM Tra3, aMMHaK, ramieHas
U3BECTb, HETAIICHAs U3BECTh, MUTHhEBAs COAA U IPYTHX): HA3bIBATh U COCTABISATH (DOPMYIIBI XUMHUECKUX
BEIIECTB, OMPEENATh NPUHAATICKHOCTh K KJlaccy.
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Hcrounnku xumudeckon nHpopmaiuu (cpeacTs MaccoBoi nHdopmaiuu, cetb THTEpHET U npyrue).
[ouck nupopmamy Mo Ha3BaHUIM, HACHTH(PHUKATOPaM, CTPYKTYPHBIM (opMyiaM

Tema 3.2. ®usuko-| OcHOBHOE coepKAHUE OK 01
XUMHUYECKUE OK 02
CBOMCTBA Teopernyeckoe o0yueHue
HEOPraHUYECKUX .

Mertambl. O6mue puznyeckne U XUMHUYECKHE CBOMCTBA MeTauioB. CrocoObl MoydeHus. 3HAUYCHHE
Bettects METaVIOB U HEMETAUIOB B MPUPOJAEC M KU3HEIACATEIBHOCTH YesoBeKa M opraHu3moB. Kopposus

METAJIJIOB: BUJIbI KOPPO3HH, CIIOCOOBI 3aLIUTHI METAJIIIOB OT KOPPO3UU

Hemeramnel. OOmme ¢u3Mveckne W XHMHUYECKHE CBOWCTBA HEMETA/UIOB. THIMYHBIE CBOMCTBA

HemeraiioB [V— VII rpynn. Knaccudukanus u HoMeHKIaTypa coeilnHeHHH HeMeTamuioB. KpyroBopoTst

OMOTreHHBIX 3JIEMEHTOB B IPUPOJIE

XVMHUYECKUE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKHUX BEUIECTB (OKCUIOB, THIPOKCHIOB, KUCIIOT,

coJiel U 1p.). 3aKOHOMEPHOCTH B U3MEHEHUHU CBONCTB MPOCTHIX BEIIECTB, BOJOPOIHBIX COSANHEHNUH,

BBICIIMX OKCHJIOB U THAPOKCHJIOB

IIpakTuyeckue 3aHATHS

CocraBiieHHEe ypaBHEHMN XUMHUYECKHMX PEAKUUH C y4aCTHEM IPOCTBIX U CIIOXKHBIX HEOPTaHMYECKUX

BEIIECTB: METAJUIOB W HEMETAJUIOB; OKCHIOB METaNIOB, HEMETAUIOB W aM(pOTEPHBIX JIIEMEHTOB;

HEOPraHMYECKHUX KHCIOT, OCHOBaHMM U aM(OTEpHBIX TUAPOKCHUIOB, HEOPraHUYECKUX COJIeH,

XapaKTEepPU3YIOLUX UX CBOKCTBA.

Pemenne npakTUKO-OpPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHMIl Ha CBOWMCTBA, COCTAB, MOJYyYEHUE H

0e30MmacHOe WCIOJb30BaHNE BAKHEHIINX HEOPraHUYECKNX BEIMIECTB B OBITY W MPaKTUYECKOM

JIEATEIbHOCTH Y€JI0BEKA
Tema 3.3. OcHOBHOe coep:kaHue OK 01
Nnentuduxarnuys OK 02
HEOPraHHYECKHX Teoperuueckoe o0yueHue OK 04
BEILIECTB

Wnentudukanis HeOPraHn4eCKUxX BEIECTB.
Pemenne skcnepUMEHTaNbHBIX 3alad 0 XUMHUYECKMM CBOMCTBAM METAUIOB M HEMETAJIOB, IIO
PAacCIIO3HABAHUIO U MTOIYYEHUIO COCIUHEHUN METAUIOB U HEMETAJUIOB.
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WnenTudukamnyss HEOPraHMYECKHUX BELIECTB C HCIOJIb30BAaHUEM HX (PU3MKO-XMMHUYECKHUX CBOMCTB,
XapaKTEpHBIX KadeCTBEHHBIX peakiuii. KauecTBeHHble peakiuu Ha cynbdar-, KapOOHAT- U XJIOPUI-
AHUOHBI, HA KATUOH aMMOHHS

KountpoabHnas Croii
BOICTBa HEOPraHUYECKHUX BELIECTB 2

padora 2

Paznea 4. CTpoenne u cBOIICTBA OPraHUYeCKHX BelleCTB 22

Tema 4.1. OcHoBHoOE coaepraHue 6 OK 01

Knaccudukanms,

cTpoeHe 1 Teoperuueckoe o0yueHue 2

HOMCHKIIATypa [TosiBneHue 1 pa3BUTHE OPraHUYECKON XMMUHU Kak Hayku. [IpeaMer oprannyeckoit xumuu. Mecto u

OpTaHuHiCCKuX 3HaYEHUE OPTaHNYECKONW XMMUH B CUCTEME ECTECTBEHHBIX HAYK.

BEIICCTB XUMHYECKOE CTPOCHUE KaK TOPSJIOK COCTWHEHHS aTOMOB B MOJIEKYJIE COTJIaCHO HMX BaJICHTHOCTH.
OcHOBHBIE MOJIOKEHUSI TEOPUH XMMHUECKOTO CTPOEHUsl OpraHmdeckux coeauHeHuii A.M. Byrtieposa.
VraepoaHslii CKEJNEeT OpPraHMYeCKOM MOJIEKYJbl. 3aBUCUMOCTh CBOWCTB BEIIECTB OT XHMHUYECKOTO
CTpOEHMS MOJIEKYJ. MI30Mepus U U30MepHI. 2
[Tonsitue o d¢yHkunoHanpHOM rpymnme. Pamwkan. [lpuHnumner kmaccupukamuy  OpPraHUYECKUX
coelMHeHUN. MexayHapoaHas HOMEHKJIATypa ¥ OPUHIMUIOBL HOMEHKJIATYPbl  OPraHUYeCKHUX
coenquHeHuil. [loHsiTHE 00 a30TComEpXKALIUX COECTUHEHUSX, OMOJOTMYECKH AaKTHBHBIX BEIEeCTBaX
(yriaeBomax, kupax, Oenmkax M Jp.), BBICOKOMOJIEKYJISPHBIX COCAMHEHHSIX (MOHOMEp, IIOJIHUMED,
CTPYKTYPHOE 3BEHO)
[IpakTu4yeckue 3aHATHSA 4
Homenknarypa opraHMYecKHX COCIMHEHUN OTHENBHBIX KJIACCOB (HACHINIEHHBIC, HEHACHIINICHHBIC U
apoMaTHYECKHE YTIEBOJOPOAbI, CIIUPTHI, (DEHOINBI, albAETHIbl, KETOHbI, KAPOOHOBBIE KHUCIOTHI U Ap.)
CocraBiieHHE TIOJHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (DOPMYNT OpPraHWYEeCKUX BEIIECTB OTIEIHHBIX 4
KJIACCOB, HCIIOJIb3Ysl MX HAa3BaHUS IO CHUCTEMaTHYECKOW W TPUBHAIBHOW HOMEHKJIAType (ITHIIEH,
aleTUIIeH, TIHIEepUH, (eHos, ¢opMmanbaerua, yKCycHas KUCIOTa, INMUuH). Pacuersl mpocreiimeit
(opMyIbI OpraHMYECKONW MOJIEKYJIbI, UCXO/IS U3 3JIEMEHTHOT0 cocTaBa (B %)

Tema 4.2. OcHoBHOE coep:xaHue 12 OK 01
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CBoiicTBa
OpraHUYECKUX
COE€IUHEHUN

Teopernueckoe o0yuenune

OU3NKO-XMMUYECKHE CBOWCTBA OPTraHUYECKUX COCJMHEHUH OTHENBHBIX KIIAcCOB (OCOOCHHOCTH
KJIaccu(UKaUU 1 HOMEHKJIATYpbl BHYTPH KJIacca; TOMOJIOTHMYECKHUH psif v o0mas popmyna; U30Mepus;
(bu3HYEeCKre CBONCTBA; XUMUUECKHE CBOMCTBA; CITIOCOOBI MOJTYyUCHHUS ):

— MpeAeNbHbIE YIIIEBOAOPObI (aJKaHbl M LUKIOANKaHbl). ['opeHne MeraHa Kak OJWH M3 OCHOBHBIX
MCTOYHUKOB TEIUIA B IPOMBIIUICHHOCTH U ObITy. CBOMCTBA MPUPOTHBIX YTICBOJOPOIOB, HAXOXKICHUE B
IIPUPOJIE U IPUMEHEHUE AIIKAHOB;

— HempelenbHbIC (AJIKEHBI, AJKWHBI W alIKaJAWCHB) W apOMaTHYeCKHe YrIeBOIOpOAbl. [ opeHue
aleTUJICHA KaK MICTOYHUK BBICOKOTEMIIEPATYPHOIO IIJIAMEHH ISl CBAPKU U PE3KU METAJIJIOB

— KHCTIOPOACOIeP)KAIINE COCTUHEHHS (CITUPTHI U PEHOIIbI, KApOOHOBBIE KUCIOTHI U 3(PHUPHI, aTbICTH IbI
U KETOHBI, JKUPBI, YTaeBonbl). [IpakThueckoe MPUMEHEHHE OSTUJICHIJIMKOISA, TIHIEepUHa, (eHoma.
[Ipumenenue Qopmanpaernaa, aneTanbAerHaa, YKCYCHOM KHUCIOThl. Mpbula Kak COJNM  BBICIIUX
KapOOHOBBIX KUCIOT. MOIOIIE CBOKWCTBA MbLIa

— a3oTcoAepiKalle COCOUHEHHs (aMUHBI M aMUHOKHCIOTHL, Oenku). BbIcOKOMONEKyIspHbIE
COoeMHEHUs (CUHTETUYEeCKHe M OMOJIOTMYECKU-aKTUBHbIE). MoHOMEp, moIuMep, CTPYKTYPHOE 3BEHO.
[Tonnmepu3anus ATUIIEHA KAK OCHOBHOE HAIIPaBJIEHHUE €r0 UCII0JIb30BaHUs.

['eneTndeckas CBA3b MEXKYy KJIACCAMH OPTraHUYECKUX COCINHEHHUN

[IpeBpalieHuss OpraHMYeCcKuX BELWIECTB IPU HArPEBAHUM.
[TonydyeHue 3TUIIEHA U U3yYEHUE €r0 CBOMCTB. MOIETUPOBAHUE MOJIEKYI U XUMHAYECKUX
MPEBPALLCHUI Ha PUMEPE 3TaHA, STUIEHA, allETUIICHA U JIp.

IIpakTuyeckue 3aHATHS

CBoiicTBa OpraHMYeCKMX COCJUHEHUH OTIENbHBIX KJIAcCOB (TpUBHANbHAsI W MEXIyHapoaHas
HOMEHKJIaTypa, XUMHUYECKHE CBOMCTBA, CIIOCOOBI MOJYUEHHUS): MpeaebHbIe (aTKaHbl U ITUKJIOATKAHBbI),
HenpeiebHbIe (AIKCHBI, AIKMHBI U aJIKaJHEeHbl) 1 apOMaTHYECKUE YIIIEBOAOPOAbI, CIUPTHI U (PEHOIIBI,
KapOOHOBbIE  KHCJIOTBI W  SQUPBI, aNbJACTHIBI HW  KETOHBl, AaMHHBI ¥  aMHUHOKHCIIOTHI,
BBICOKOMOJIEKYJISIDHBIE COE€IUHEHMS. 3aJaHusl Ha COCTaBJICHHE YpPaBHEHUN XMMMUYECKHX DPEAKIHM C
y4acTHEM OPTaHUYECKHX BEUIECTB HA OCHOBAaHUH UX COCTaBa M CTPOCHHUSI

OK 02
OK 04
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CocraBreHne CcXeM peaknuii (B TOM 4YHCIE TI0 MPEUIOKEHHBIM IIeToYKaM TpeBpalieHui),
XapaKTEpU3YIOIUX XUMHUYECKHE CBOWCTBA OPraHUYECKHX COCIWHEHHMH OTAEIBHBIX KJIAcCOB, CIOCOOBI
UX TIOJIY4YeHHS W Ha3BaHHE OPraHMYECKHX COEIWHEHUH MO TPUBHAIBHON WM MEXIYHAPOIHOMI
CHUCTEMAaTUYECKOM HOMEHKJIATYypE.
Pemennie npakTHUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUN Ha CBOWCTBA OpraHUYECKUX
COGI[I/IHGHI/Iﬁ OTACJIbHBIX KJIACCOB

Tema 4.3. OcHOBHOe coep:kaHue OK 01
Nnentuduxarms OK 02
OpraHUYECKNX Teopernyeckoe o0yuenue OK 04
BELIECTB, UX
3HAYCHHE U buooprannueckue coenunenus. IlpuMeHenne u Ouonormueckass posib yrieBoaoB. OKHCICHHE
NPUMEHEHHE B VIJIEBOJOB — MCTOYHMK SHEPruu >KUBbIX oOpraHu3moB. OOjacTu NpUMEHEHUsS AaMHHOKHUCIOT.
GLITOBO 1 [IpeBpamenust OenkoB muIM B opraHuzMe. buomormueckue QyHkium OenkoB. buonornyeckue
NPOM3BO/ICTBEHHOI dbyHKIMY )XUPOB. PosIb OpraHnyeckol XUMUHW B PEIICHUH TPOOJIEM MUIIEeBON 0€301MacHOCTH
NESTETPHOCTH Ponp opranuueckold XMMHH B pEIIEHUH MNPOOJIEM HHEPreTHUEcKO O€30MacHOCTH, B Pa3BUTHU
YenoBeKa MEIUINHBI, CO3JJaHUH HOBBIX MaTEpHUaOB, HOBBIX UCTOYHUKOB SHEPTUU (aIbTEpHATUBHBIE HCTOYHUKHU
sHepruu). OnacHoCTh BO3JEHCTBUS Ha KUBBIE OPraHU3Mbl OPTAaHUYECKUX BELECTB OTAEJIBHBIX KJIACCOB
(yrneBomopoabl, CHUPTHI, (DEHONBI, XJIOPOPTaHWYECKHE IMPOU3BOJAHBIC, ANbAETHABI U [p.), CMBICI
II0Ka3aTesl MPeAesIbHO TOMYCTUMON KOHLEHTpaLuu
Wnentudukanus opraHiuecKux COeANHEHUH OTAEIbHBIX KJIACcCOB (Ha MpUMEpE ajbJIeruI0B, Kpaxmala,
YKCYCHOM KHCIOTBI, O€IKOB W T.I.) C HCIOJb30BAaHHEM HX (PU3MKO-XUMUYECKHX CBONCTB U
XapaKTEpHBIX KaueCTBEHHBIX peakiuid. JleHaTypauusi Oenka Hpu HarpeBaHuu. LIBeTHble peakiuu
OenkoB. BO3HUMKHOBEHHE AHATUTHUYECKOIO CHUTHAja C TOYKH 3pPEHUS XHMMHUYECKHX IPOLIECCOB IMPH
NPOTEKAHUN KAUeCTBEHHOH peakIiuy, MO3BOJISAIONMIEH HASHTH(PUINPOBATH NMPEII0KEHHBIE OPraHUYeCKHe
BEIeCTBa
Kontpoanan CTpyKTypa 1 CBOMCTBA OPraHUYECKUX BEILIECTB
padora 3
Pazpea 5. Kunernyeckue 1 TepMOANHAMUYECKHE 3AaKOHOMEPHOCTH NPOTEKAHUSI XHMHYECKHX PeaKIui
CxopocTthb OcHOBHOe coep:kaHue OK 01
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XUMHUYECKHUX
peaKuuid.
XHUMHUYECKOE
paBHOBECHE

Teopernueckoe o0yuenune

CKOpOCTh peakiid, €€ 3aBHCHMOCTh OT Pa3lUYHBIX (PaKTOPOB: MPHUPOMABI PEArHPYIONINX BEIIECTB,
KOHIEHTPAllUU pearupyromux BeLIECTB, TEeMIEpaTypbl U IUIOMAAM DPEAKIMOHHON MOBEPXHOCTH.
TemoBbie 3(HEKTh XUMUYECKUX pEaKIUi. IK30- U SHIOTEPMHUIECKHE, PEAKITIH.

O6paruMocTh peaknuii. XUMHUYECKOE PAaBHOBECHE M €ro CMEIICHHE TOJa JACHCTBHEM pPa3IMYHBIX
(axTOpOB (KOHIIEHTpALMsl peareHTOB WM MPOJYKTOB pEakIiy, 1aBJICHUE, TeMIIepaTypa) AIs CO3AaHus
ONTHUMAJIBHBIX YCIOBUU MPOTEKaHUsI XUMUYECKHUX npoueccoB. [Ipunnun Jle [laTense

OK 02

IIpakTuyeckue 3aHATHS

Pemienne npakTUKO-OPUCHTHPOBAHHBIX 3aJaHMN HA aHamu3 (PaKTOpPOB, BIUSIONIMX Ha W3MEHEHUE
CKOPOCTH XMMHYECKON peaklyH, B T.4. C MO3UIMI IKOJIOTHUECKH 1€JIeCO00pa3HOro MOBeIEHUs B OBITY
Y TPYIOBOU ESITENBHOCTH B LIENSAX COXPAHEHUS CBOETO 3I0POBbSI U OKPYKAIOILIEH IPUPOJHON CPEBI.
Pemienne mnpakTUKO-OPUEHTUPOBAHHBIX 3aJaHU Ha npuMeHeHue npuHnuna Jle-Illarense mist
HAXOXJICHUS HAIpPaBICHUS CMEIICHUS PABHOBECHS XUMHUYECKOW pEaKkIuu W aHanu3 (aKTOpOB,
BIUSIOIIMX HA CMELIEHUE XUMUYECKOTO PABHOBECUS

OK 01
OK 02

Paspgea 6.

PacTBOpbI

Tema 6.1.
IToustue o
pacTBopax

OcHOBHOe coep:kaHue

Teopernyeckoe o0yueHue

PactBopenune kak Qusuko-xumuyeckuii mporecc. PactBopel. CrocoObl TPHUTOTOBJICHHS PAaCTBOPOB.
PactBopumocts. MaccoBass 107 pacTBOpeHHOro BemectBa. CMBICH TOKazarens MpeaeiabHO
JOTTYCTUMON KOHIIEHTPAILMU U €T0 HUCII0JIb30BAHKE B OLIEHKE 9KOJOTHYECKON O€301MacHOCTH.

[IpaBuia SKONTOTHYECKH IETIeCO00pPa3HOTO TOBENCHUS B OBITY M TPYIOBOU NEATEIHHOCTH B IENAX
COXPAaHEHHUsI CBOETO 3/I0POBbS U OKPYXKAIOIIeH MPUPOTHONW Cpe/bl; OMMACHOCTh BO3ACHCTBUS HA >KUBBIE
OpTraHu3MbI OITPCACIICHHBIX BCIICCTB.

Pemennie npakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 3a/laHUM HA PacTBOPBI, UCIIOJIb3yeMble B OBITOBOM 1
HpOH3BO,Z[CTBeHHOI>'I ACATCIBbHOCTH YCJIOBECKA

OK 01
OK 02
OK 07

Tema 6.2.

OcHoBHOe conep:kaHue

OK 01
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Hccnenosanue Teopernyeckoe odyyeHue 2 OK 02
CBOMCTB PacTBOPOB OK 04

[IpuroroBnenue pacTBOPOB 3aaHHOM (MaccoBO#, %) KOHIIEHTpaluu (C MPAKTUKO-OPHEHTUPOBAHHBIMU

BOIIPOCAMH ) U ONIPEICTICHUE CPEIbl BOAHBIX PACTBOPOB. 2

Peuienue 3aga4 Ha IPUTOTOBJIECHUE PACTBOPOB
IIpodeccrnonaiLHO-OPHMEHTHPOBAHHOE COJEPKaHUE (COAepKAHUE TPUKIATHOTO MOYJIs1)
Pa3nea 7. Xumusi B ObITY H IPOM3BOACTBEHHOI IeATEJLHOCTH YeJ0BeKa 8 OK 01

OK 02

Xumus B ObITY U |OCHOBHOE COlepIKaHNe 8 OK 04
MIPOU3BOACTBEHHOMN OK 07
NEeATEIbHOCTH Teopernueckoe o0yueHue 2
YyeJoBeKa

Hogelimme noCcTH)eHNS XUMHYECKOW HAYKH M XUMHUYECKON TeXHOJIOTHH. Poih XumMuu B oOecrieueHnH IIK 2.1,

IKOJIOTHYECKOM, YJHEPTETUYECKON U MHIIEBOI O€30MacHOCTH, pa3BUTUN MeIUIMHBL. [IpaBuiia moucka u 5 TIK 3.1.

aHaJl3a XUMHYECKOM HH(pOpMAlMM M3 pa3IUYHbIX HCTOYHUKOB (HayyHas W Yy4yeOHO-Hay4Has

JIUTEpaTypa, CpelicTBa MaccoBoi nHpopMmaru, cetb iHTepHeT)

IIpakTHYeckue 3aHATHS 6

[Touck ¥ aHanM3 KEMCOB O MPUMEHEHHUM XMMHUYECKHX BEIIECTB M TEXHOJIOTHMH C y4eTOM OyayIeu

npoecCHOHANBHOW ~ NEATEIBHOCTH MO0  TeMaM:  BAKHEWIIWE  CTPOUTENBHBIE  MaTepUalbl,

KOHCTPYKIIMOHHBIE ~MaTepuaibl, KpPACKH, CTEKJIO, KEepamMHuKa, Marepuanbl [UIsl DJIEKTPOHUKH, 6

HaHOMAaTepHalbl, TEKCTWJIbHBIE BOJIOKHA, WCTOYHMKUA DHEPrUU, OPraHMYEeCKHUE U MUHEpalIbHbIC

ynoOpeHus, JIeKapCTBEHHBIE BEUIECTBA, OBITOBASI XUMHSL.

3ammra: [IpeacraBieHne pe3ynbTaToB PElIeHUs KeHCcoB B (hopMe MUHU-IOKIIaa C Ipe3eHTanuei

IIpomeskyTOoYHAs aTTecTALMS MO AUCHUIIMHE — TU(PepeHuNPOBAHHBIN 3aUeT

Bcero 72
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3. YCJIOBUS PEAJIM3AIIMA ITIPOT'PAMMBI OBIIIEOBPA3OBATEJBHOM
JANCHUIIJIMHBI

3.1. TpeGoBaHusI K MUHUMAJIbHOMY MAaTEePHAJIbHO-TEXHUYECKOMY 00eCIeYeHnI0

s peanuzanuy NporpaMMbl JUCHUIUIUHBI TOKHBI OBITh TPEAYCMOTPEHBI CIIEYIOIINE
cCrenuanbHble TIOMEIIEHUs: Yy4eOHBbIM KaOMHET XUMHHM W/WIW Yy4eOHOW XUMHYECKOM
1abopaTopuH.

OGopynoBaHue y4eOHOro KaOuHera  (HArJsAHbIE  MOCOOMs):  HAOOPHI
IapOCTEPKHEBBIX MOJENEH MOJEKYJI, MOJEIN KPUCTAUIMYECKUX PEIIETOK, KOJIEKIIUU
MPOCTBIX U CIIOKHBIX BEIIECTB W/WIHM KOJUIEKIIUU TOJTMMEPOB; KOJIJIEKIIUS TOPHBIX MOPOJ U
MUHEpajoB, Tabnuna MeHnaeneeBa, ydeOHbIe QUIbMBI, HUPPOBBIE O00pa3oBaTEIbHbBIE
pECypCBI.

TexHuveckne cpeacrsa 00y4eHHsi: KOMIBIOTEP C YCTPOUCTBAMU BOCIPOU3BEICHUS
3ByKa, IMPUHTEP, MYJIbTUMEIUA-IIPOCKTOP C HKPAHOM, MYJIbTUMEIWKHAS JOCKa, YyKa3Ka-
IIPE3EHTEP ISl IPE3CHTALUMN.

OobopynoBanue jaboparopuu U padoynx MecT Ja0OPaTOPUM: MEH3YPKH, MUIETKU-
KaleJIbHUIbl, TEPMOMETPbI, MHKPOCKOII, JYIbl, IPEAMETHbIE M TOKPOBHBIE CTEKIA,
TUTAHIIETHI TSI KaleJbHBIX peakuuid, GuiabTpoBajabHas Oymara, MPOMBIBAJIKU, CTCKISHHBIC
NpoOUpKH, PE3UHOBBIC MPOOKH, (QoHApUKH, HAOOpP pPEaKTUBOB, CTEKISHHBIC TMAJOUKH,
IITaTUBBI JIJIs1 IPOOUPOK; MEPHBIE MIJIWHIPHI, BOPOHKH CTEKJISTHHBIE, BOPOHKH JICIIUTEIHHBIC
maapudeckue (50-100 i), cTymku ¢ mecTukoM, (aphopoBble YallKy, HHHIIETHI,
buneTpel OymMakHBIC, BaTa, MapJjs, YacOBBIC CTEKJIa, AJICKTPOIUIUTKH, J1a0OpaTOpHBIE
MITATUBBI, COIUPTOBBIE TOPENIKH, CIIMYKH, MPUOOp I MOIy4YeHHUs ra3oB (wim mpoOupka c
ra300TBOJAHOM TPYOKOH), Hep,aTeinu A MPOOUPOK, CKISHKH JJIS XpaHEHUS PEaKTHBOB,
pazmatouyHbie JIOTKH; xumudeckwe ctakadbl (50, 100 m 200 mm); mmaTenu; MUHIETHI
TUTEIIbHBIE MIUTIIBI; CEKYHIOMEPHI (TaliMepsl), MepHbIe pobupku (Ha 10-20 M) U MepHbIe
ko061 (25, 50, 100 u 200 mut), BoasiHas OaHs (MM TEPMOCTAT), CTEKJISHHBIC MAJIOYKH;
KOHUYecKkre KoJIObI nisi TuTpoBaHus (50 um 100 wmu1); WMHOMKATOPHBIE TOJOCKHA JJIsS
onpenenenus pH W cranmapTHas WHAWKATOpHAs IIKajga; YHUBEPCAIbHBIA WHAUKATOD;
nunetkd Ha 1, 10, 50 mun (umu no3atopel Ha 1, 5 u 10 mut), GropeTku s TUTPOBAHUS,
meaunuHckue mmpuibl Ha 100-150 mn, maGoparopHble W/ aHanuTU4YeCKUe Bechl, pH-
METPBI, CYIIWIBHBIN MKad, U JIp. TabopaToOpHOE 000PYyI0BAHUE.

3.2. UndopmannoHHoe o0ecnevyeHne peajn3aluu NporpaMmMbl

1. Ons peanmuzandd MporpaMMbl OMOJMOTEYHBINM (GOHA HMEET TedYaTHbIC W/WIH
AJIEKTPOHHbIE 00pa3oBaTelIbHble W HH(POPMALMOHHBIE PECYpChl, PEKOMEHJIOBAaHHBIE IS
UCTOJIb30BaHUA B 00pa30BaTeIbHOM IpoIiecce, He cTapliie 5 JIeT C MOMEHTA U3JaHHs.

2. PexkoMeHIyemble TNeYaTHbIE M3JaHHUS IO peaau3aluuu oOueo0pa3zoBaTEIbHON
JTUCITUTUIMHBI TIPEJICTABICHBI B METOIMYECKUX PEKOMEHIAIUSX TI0 OpTaHU3aluud 00yICHHS.
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3.3 YcaoBus peanusanuu nporpammbl Junamu ¢ OB3

B wmemsx poctymHOCTHM TOdy4YeHHss 0Opa3oBaHUs IO 00pa3oBaTeIbHBIM IMPOrpaMMam
MHBAJIUAAMU U JUIAMU C OTPAaHUYEHHBIMH BO3MOXHOCTSIMU 3/10POBbsI B KOJIIEIXKE 00ECIIEUNBACTCSL:

1) AJIs1 UHBAJIMAOB U JIMII C OrPaHUYCHHBIMH BO3MOXHOCTAMM 340POBbS 110 3pCHUIO!:

— pa3MelieHue B JOCTYIHBIX JUISI OOYYalOIIMXCs, SBISIOMIMXCS CIENbIMA WK clabo
BUJIAIIMMH, MECTaX U B aIaITUPOBAHHON (opMe (C yIeTOM MX OCOOBIX MOTPEOHOCTEH) CIIPAaBOYHOM
uHpOpPMALIUK O paCIUCAHUM YYEOHBIX 3aHATUH (MH(OpPMAIMS BBIIOJHEHA KPYMHBIM pelbeqHO-
KOHTpacTHBIM mpudTom (Ha 6emom ¢oHe);

— IPUCYTCTBHE aCCUCTEHTA, OKA3bIBAIOLIETO 00yYarouemMycs Heo0X0IMMYI0 TIOMOIIIb;

— o0ecrieueHne BBITYCKAa AIBTEPHATHBHBIX (HOPMATOB TICUATHBIX MaTEpPHaloB (KPYITHBIH
mpupT WM ayauodailyiel); B ciaydae NPUMEHEHUS HJIEKTPOHHOrO OOy4YeHHs, IUCTAHIIMOHHBIX
00pa3oBaTeNbHBIX TEXHOJOTUH 00ECIeYMBACTCS IOCTYN K COBPEMEHHBIM MpodecCuOHaIbHBIM 0a3aM
JAHHBIX ¥ WH(GOPMAIMOHHBIM CIPAaBOYHBIM CHCTEMaM, COCTaB KOTOPBIX OMpeAessiercs B paboumx
nporpamMmax JUCIHHUIUIMH (MOIYJIeH);

— o0ecriedyeHre AOCTyna 00y4aroIIerocs, BISIONMIETOCs CIEMbIM U UCIOJIb3YIOMIEro codaKy-
MOBOJBIPS, K 3/IaHUIO YUPEIKICHNUS,

2) AJ1g MHBAJIUIOB U JIUL C OTPaHUYEHHBIMU BO3MOKHOCTSIMH 37J0POBbSI 110 CITYXY:

— nyOJMpoOBaHHWE 3BYKOBOW CIPAaBOYHOM HH(OpPMAIMU O PaCHUCAHWU YYEOHBIX 3aHITHH
BU3YaJIbHOW (YCTaHOBKAa MOHHUTOPOB C BO3MOXKHOCTBIO TPAHCISIMHU CYOTUTPOB (MOHHUTOPHI, UX
pa3Mephl U KOJIMYECTBO HEOOXOAMMO ONPEACTISATh C YIETOM Pa3MepPOB IMTOMEIICHHS);

— obecrieueHne HaUIeKAIIMH 3BYKOBBIMU CPEACTBAMHU BOCIIPOM3BEACHUS MH(POPMALINY;

3) nns UHBANUAOB U JIUI] C OTPAHUYEHHBIMH BO3MOXKHOCTSMHU 3[I0POBBS, UMEIOIIUX HapYIICHUS
OTOPHO-ABUTaTEIHHOTO anmnapara, MaTepHallbHO-TEXHUUECKHE yCIIOBUS o0ecreynBaroT
BO3MOXKHOCTh OECIPENSATCTBEHHOIO JOCTyMa O0y4arouuxcs B y4eOHbIE MOMEUICHHS, CTOJIOBYIO,
TyaJleTHble U Jpyrue MOMEIIEHUs, a TakKe MpeObIBaHUS B YKa3aHHBIX MOMELIEHUSX (HaIU4ue
MaHyCOB, MOPYYHEH, PACIIUPEHHBIX JIBEPHBIX IPOEMOB).

O6paszoBanue obyuaromuxcs ¢ OB3 Moxer ObITh OPraHM30BAaHO IO OOLIEMY PACHHCAHUIO
3aHATHH COBMECTHO C IPYTUMH O0y4aroIMMUCS, TaK 110 HHANBUIYaTbHOMY y4eOHOMY TUIaHY.
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4. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHU
OBIIIEOBPA30OBATEJbHON JUCITATLIANHBI

KoHTponb 1 olleHKa pe3yapTaToB OOy4YeHHs] OCYLIECTBISETCS IpernoaaBaTeieM B
npolecce MPOBENCHUSI MPAKTUYECKUX 3aHATHA M Ja00paTOpHBIX paboT, TECTUPOBAHUS, a
TaK)K€ BBIIIOJIHEHUS O0YYarOIMMUCA MHJIMBUYAJIbHBIX 3aJaHUM, MPOEKTOB, UCCIEIOBAaHUM.
PesynbraTel 0OyueHUs OIpeNeNsitoT, 4YTO oOywaromuecs JOJDKHBI 3HaTh, IOHUMAaTh U
JEMOHCTPUPOBATH 1O 3aBEPIICHNUN N3yYCHHUS TUCLIUIUIMHBL.

Jis  dopMUpOBaHMs, KOHTPOJS M OLEHKH pe3yJbTaTOB OCBOEHUS Yy4yeOHOU
JUCLUIIMHBI UCIOJIB3YETCSl CUCTEMA OLIEHOYHBIX MEPOINPHATHH, MpeAcTaBisionias coOoil
KOMIUIEKC Y4eOHBIX MEpOINPHUSITHH, COTJACOBAaHHBIX C pe3yibTaTaMH OOy4YeHHsS W

chopmynupoBannbix ¢ yaetoM ®I'OC COO (mpeaMeTHbIe pe3yabTaThl MO JUCHUILINHE) U

dI'OC CIIO.
Ne | OK/IIK | Moayas/Pa3znen/Tema Pe3yabTar 00y4yeHus Tumer Oueﬂoqﬂvb ™~
MeponpusITH
| | OcHOBHOe comep:kaHue
1 Pa3znen 1. OcHoOBBI ®opmymposaty
0a30Bble MOHATHSA U
CTPOEHHs BellecTBa
3aKOHbI XMMHH
1.1 [ OK 01 CTpoeHune aToMOB CocraBnsate xumndeckue |1. Tect «Ctpoenne aToMoB
XUMHUYECKHUX AJIEMEHTOB |(POPMYJIBI COETMHEHUH B |XUMHUUYECKHUX JIEMEHTOB U
Y TIPUPOJIa XUMHYECKOH |COOTBETCTBUU CO MIPUPOJIa XUMUIECKOM CBSI3H.
CBSI3H CTEIICHBIO OKHCIICHUS 2. 3amauy Ha COCTaBJICHHUE
XUMHYECKHX JJIEMEHTOB, |XHUMHUYECKUX POpMyT
HCXO/Isl U3 BaJICHTHOCTH U |IBYXaTOMHBIX COEIUHEHUN
ANEKTPOOTPHUIIATETILHOCTU |(OKCHUIOB, CYIb()HUIOB, TUAPUIOB
U T.IL.).
3. 3amanns Ha UCIIOJb30BaHHUE
XAMUYECKOH CUMBOJIMKH U
Ha3BaHUU COEOUHEHUHN I10
HOMEHKJIATYp€E MEKTyHAPOIHOTO
COI03a TEOPETUYECKON U
MPUKIATHON XUMUHU U
TPUBUATBHBIX Ha3BaHUH JISI
COCTaBJICHHS XUMUYCCKHX
dhopMy IBYXaTOMHBIX
COCTMHEHUH (OKCHJIOB,
Cynb(puI0B, THAPUIIOB U T.11.) U
JIPYTUX HEOPTAaHMYECKUX
COCIMHCHHI OTICIbHBIX KJIaCCOB
1.2 | OK 01 [Teprnonnueckuii 3aKOH 1| XapaKTepu30BaTh 1. Tect «Metanmnuyeckue /
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OK/IIK

Monayas/Pazgen/Tema

Pe3yabTar 00y4yeHus

THNBI OLEHOYHEIX
MeponpUusTHI

OK 02

tabmuma J[. 1.
Meunneneena

XMUMUYECKHE HIIEMEHTHI B
COOTBETCTBHHM C MX
II0JIO)KEHUEM B
IIEPUOAUYECKON CUCTEME
XUMHUYECKHX IJIEMEHTOB
.. MenneneeBa

HEMETaJNIMISCKHUE CBOMCTBA,
3JIEKTPOOTPUIIATEHOCTD U
CPOJICTBO K 3IEKTPOHY
XAMHYECKHX DJIECMCHTOB B
COOTBETCTBHE C UX 3JEKTPOHHBIM
CTPOEHUEM U TMOJIOKEHHUEM B
MEePUOINYECKOIN cucTemMe
XUMHUYECKHX dj1emeHToB J[. 1.
Menneneesay.

2. [TpakTryeckue 3a1aHus Ha
YCTaHOBJICHUE CBSI3U MEX]TY
CTPOECHHUEM ATOMOB XMMHUYECKUX
3JIEMEHTOB U MEPUOTUYECKUM
U3MEHEHHEM CBOMCTB
XAMHYECKHUX DJIEMECHTOB U HX
COEJIMHEHHI B COOTBETCTBUM C
nojoxxenueM Ileproanueckoi
CHCTEME.

3. IIpakTUKO-OpUEHTUPOBAHHBIE
TEOPETHUYECKUE 3aJIaHUsI HA
XapaKTEePU3aALUI0 XUMHUECKHUX
3JEMEHTOB: «MeTamndyeckue /
HEMETaJNINYSCKUEe CBOMCTRA,
3JIEKTPOOTPUIIATEIEHOCTD U
CPOJICTBO K BJIEKTPOHY
XUMHYECKHUX JIEMECHTOB B
COOTBETCTBHUE C UX AJIEKTPOHHBIM
CTPOEHUEM U TMOJIOKEHHUEM B
IIEPUOAUYECKON CUCTEME
XAMUYECKHUX DJICMECHTOB

.. Menneneeay

Pa3zgen 2. XumMnueckue
peakuuu

XapakTepu3oBaTh THIIbI
XHUMHYECKHX peaKIui

KonTtpoabsnas padora
«CTpoeHue BellecTBa U
XHMHYecKHe Peakiun»

2.1

OK 01
OK 04

THIBl XUMHUYECKUX
peaxkuuit

CocraBnsTh peakiuu
COCITUHEHUS, PA3JIOKEHUS,
oOMeHa, 3aMellcHu,
OKHCIIUTEIBHO-
BOCCTaHOBUTEJIBLHBIE
peaxkuuu

1. 3agauy Ha COCTaBJICHHE
YpPaBHEHUU pEaKInid:

— COCAMHCHMS, 3aMCIICHNS,
pasnoxeHusi, 0OMeHa,

— OKHCIIMTEIBHO-
BOCCTAaHOBUTEIHHBIX PEaKIIU C
HCIIOJIb30BAHMEM METO/1a
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THNBI OLEHOYHEIX

Ne | OK/IIK | Moayas/Pa3znen/Tema Pe3yabTar 00y4yeHus .
MeponpusTHii

AJICKTPOHHOTO OajaHca.
2. 3a1auu Ha pacyeT Macchl
BellecTBa WK 00bEMaA
ra3oB 10 U3BECTHOMY KOJIUYECTBY
BEIIECTBA, Macce Wik 00bEMY
OJIHOTO U3 YYaCTBYIOIIUX B
pE€aKIuu BEIIECTB; pACYETHI
Macchl (00bEMa, KoMYecTBa
BElIECTBA) MPOJYKTOB PEaKIny,
€CJIM OJTHO U3 BEIIECTB UMEET
puMecu

2.2 DIIEKTPOIUTHYECKAS CocrtaBisiTh ypaBHEHUS 1. 3amanus Ha cocTaBlICHUE

JUCCOIMAIUS U MOHHBIM |XUMUYECKUX PEaKINU MOJIEKYJISIPHBIX U MOHHBIX
oOMeH MOHHOT'O 0OMeHa C peakiuii c yyacTHeM KUCIIOT,
y4acTUEM OCHOBaHMU U COJIEH,
HEOPraHUYECKHUX BEIIECTB |yCTAaHOBJICHUE U3MEHEHHUS

KHCIIOTHOCTH CPEJIbI
2. JJaboparopnas padota "Turmbl
XUMHYECKUX peakiui'

& Pa3znen 3. Crpoenne u |UcciaenoBarsb crpoenue u|KonTposabHas padora
cBOlicTBa CBOMCTBA «CBOICTBa HEOPraHUYECKHUX
HEOpraHu4ecKuX HEOpPraHu4ecKux BellecTB)

BelleCTB BelleCTB
3.1 | OK 01 Knaccudukanms, Knaccudumnuponats 1. Tect «<HomenknaTypa u
HOMEHKJIaTypa 1 HEOPraHU4ecKue Ha3BaHHE HEOPTraHUUYECKHUX

CTpOCHHE
HEOPraHUYECKUX
BEILIECTB

BELIECTBA B COOTBETCTBUU
C UX CTPOEHUEM

BEILIECTB UCXO/S U3 UX
XUMHYECKON (GOPMYITbI UITH
COCTaBJICHHE XUMUYECKOMN
(bopMyIIbl HCXO1A U3 HA3BaHUS
BEIIIECTBA 10 MEKTYHAPOTHOM
WJIA TPUBUATBHON
HOMEHKJIAType».

2. 3ajaum Ha pacueT MaccOBOM
110711 (Macchl) XUMHUYECKOTO
37eMeHTa (COeIMHEHHUS) B
MoOJIeKYJie (CMecH).

3. [IpakTrueckue 3aJanus 1Mo
KJ1accupuKaluy, HOMEHKIIAType U
XUMUYECKUM (popMyiam
HEOpPraHMYECKUX BEIIECTB
Pa3IMYHBIX KJIACCOB.
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OK/IIK

Monayas/Pazgen/Tema

Pe3yabTar 00y4yeHus

THNBI OLEHOYHEIX
MeponpUusTHI

4. ITpakTryeckue 3a1aHus Ha
ONpeAeICHUE XUMUYECKON
AKTUBHOCTH BEIIECTB B
3aBUCUMOCTH BUJIa XUMUYECKOMN
CBSA3U U TUIIA KPUCTAJUINYECKOU
peueTKu

3.2

OK 01
OK 02

DU3NKO-XUMHYECKHE
CBOMCTBaA
HEOPraHUYECKUX
BEIIIECTB

YcraHaBauBaTh
3aBUCHUMOCTh (DU3HKO-
XUMHUYECKUX CBOWCTB
HEOPraHWYECKUX BEILECTB
OT CTPOEHHSI aTOMOB U
MOJIEKYJI, @ TAK)KE TUIa
KPUCTAIUITMYECKOMN
peueTKu

1. Tect «OcobGennoctr
XUMHUYECKNX CBOMCTB OKCHUOB,
KHCIIOT, OCHOBaHUH, aM(pOTEPHBIX
TUIPOKCUJIOB U COJIEH.

2. 3agaHus Ha COCTaBJICHUE
YpPaBHEHUU XUMHYECKUX PEAKIUNA
C YYaCTUEM MPOCTHIX U CIOKHBIX
HEOPraHUYECKUX BEIIECTB:
OKCHJIOB METAJJIOB, HEMETAJJIOB U
aM(OTEPHBIX 3JIEMEHTOB;
HEOPraHUYECKUX KUCIIOT,
OCHOBaHUH U aM(OTEPHBIX
TUIPOKCHUI0B, HEOPTaHUYECKUX
COJICH, XapaKTEPU3YIOIIUX UX
CBOWCTBA U CIIOCOOBI TIOTYyYESHHUS.
3. IIpakTHKO-OpUEHTUPOBAHHBIE
TEOPETHUYECKUE 3aJIaHUsI HA
CBOMCTBA U IIOJIy4YCHUE
HEOPraHUYECKHUX BEILECTB

3.3

OK 01
OK 02
OK 04

WNnentudukanus
HEOPTaHHYECKUX
BEIIECTB

HUccnenosatb
Ka4ueCTBCHHBIC PEAKIINH
HEOPTraHUYECKHUX BEIIECTB

1. IIpakTUKO-OpUEHTUPOBAHHbIE
3aJIJaHUsA 110 COCTABJICHUIO
XUMUYECKUX PEAKIIUN C ydacTHEeM
HEOPTraHUYECKHUX BEIIECTB,
WCIIOB3YEMBIX TSI MX
UJIeHTU(DUKAITUH.
2.JIaGopatopHas pabora:
“Unentuduxarms
HEOPraHUYECKHX BEIIEeCTB”

Pa3nen 4. Ctpoenne u
CBOMCTBA
OPraHMYecKux
BellecTB

HccaenoBarb cTpoeHue u
CBOICTBA OPraHUYeCKHUX
BeLIECTB

KonTtpoabsnas padora
«CTpoeHme U CBOMCTBA
OpPraHHYeCcKHX BellecTB)
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OK/IIK

Monayas/Pazgen/Tema

Pe3yabTar 00y4yeHus

THNBI OLEHOYHEIX
MeponpUusTHI

4.1

OK 01

Knaccudukanms,
CTPOCHHE H
HOMEHKJIaTypa
OpI‘aHI/I‘IeCKI/IX BCIICCTB

Knaccudumnuponats
OpTraHUYECKHE BEIIECTBA B
COOTBETCTBUH C UX
CTPOCHUEM

1. 3amaHus Ha coCTaBJIEHUE
Ha3BaHUN OPraHUYECKHUX
COCIMHEHUH 110 TPUBUAILHON WIH
MEKTYHAPOIHOM
CHUCTEMATUYECKON HOMEHKJIATYpE.
2. 3agaHusi Ha COCTaBJICHUE
MOJIHBIX U COKPALICHHBIX
CTPYKTYPHBIX (hopmyi
OpPraHUYECKUX BEIIECTB
OTJIENIbHBIX KJIACCOB.

3. 3aauM Ha onpeaeneHue
npocTtenmiei GopMyIbl
OpraHUYeCcKON MOJIEKYJIbI, UCXOMs
13 3JIEMEHTHOT0 cocTaBa (B %)

4.2

OK 01
OK 02
OK 04

CBolicTBa OpraHUYECKUX
COCIMHEHUN

YcranaBauBaTh
3aBUCHUMOCTH (DU3HKO-
XHUMHYECKHX CBOHCTB
OpPraHUYECKUX BEIIECTB OT
CTPOCHHUSI MOJIEKYJI

1. 3anaHus Ha cocTaBlIEHUE
YPABHEHUN XUMUYECKUX PEAKLIUN
C Y4aCTHEM OPraHMYECKHUX
BELICCTB HA OCHOBAHNUHU UX
COCTaBa U CTPOCHHSI.

2. 3agadusa Ha COCTaBJIEHUE
YPABHEHUN XUMUYECKUX PEAKLIUM,
WJUTIOCTPUPYIOLINX XUMUUECKHE
CBOMCTBA C y4€TOM MEXaHU3MOB
IIPOTEKAHNS JaHHBIX peakLUuil U
TEHETUYECKOM CBA3U
OPraHUYECKUX BEILECTB PA3ZHBIX
KJIACCOB.

3. PacuyeTrHbie 3a1a4u 11O
YPaBHEHHSIM PEaKLUi C y4aCTHEM
OpPraHMYECKUX BEIIECTB.

4. JTaboparopHas paboTa
“IIpeBparieHnst OpraHu4eCKUX
BELIECTB [IpX HAarpeBaHUU"

4.3

OK 01
OK 02
OK 04

Nnentudukanus
OpPTaHMYECKUX BEIIECTB,
HX 3HAUYCHHUE U
MIPUMEHEHUE B OBITOBOM
Y MPOU3BOACTBEHHOM
eITEILHOCTH YeJIoBEKa

HUccnenosath
KaueCTBEHHbBIC PEAKIIHU
OpraHUYECKUX
COEIMHEHHI OTAEIBbHBIX
KJ1aCcCOB

1.IIpakTUKO-OpHUEHTUPOBAaHHbBIE
3aJJaHUs IO COCTABJICHUIO
XMMHUYECKHUX PeakLuil ¢ yqacTuem
OpPraHUYECKUX BEILIECTB, B T.4.
UCHOJb3YEMBIX I UX
UaeHTU(UKAITIN B OBITY U
MPOMBIIIJICHHOCTH.
2.JIaGopatopHas pabora:
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THNBI OLEHOYHEIX

Ne | OK/IIK | Moayas/Pa3nen/Tema | Pe3yabrar 00y4yeHust .
MeponpusTHii
“UnenTrduKanus opraHndecKux
COETMHEHUN OTAEIHLHBIX KJIaCCOB™
5] Pazneu 5. XapakrTepu3oBatb
Kunernueckue n BJMSIHUE PA3JIHYHBIX
TepMOAMHAMHUYecKHe |(paKkTOpOB Ha
3aKOHOMEPHOCTH pPaBHOBecHe U CKOPOCTh
NPOTEeKAHUS XHMHYECKHX peaKiuii
XHMHMYECKHX peaKkuni
5 |OKO0l CKOpOCTh XUMHUUYECKUX | XapaKTepru3oBaTh [IpakTHKO-OpUEHTUPOBAHHBIE
OK 02 |peakiuil. XUMUYECKOE |BJIMSHHE KOHLECHTPALIMU  |TEOPETUUYECKUE 3aIaHUS Ha
paBHOBECHE pearvpyronux BeIecTB U |aHaIU3 (PaKTOPOB, BIUAIOIIUX HA
TEMIIEPATYpPbI HA CKOPOCTb |U3MEHEHNE CKOPOCTH XUMHYECKON
XUMUYECKUX PEaKLUN peakuuu. [IpakTuko-
XapakTepu3oBaTh OpUEHTUPOBAHHBIE 3aJaHUS HA
BIIUSIHUE U3MEHEHUS IIpUMeHEeHHe TpuHIumna Jle-
KOHLIEHTpauuu Beulects, |lllaTenbe 11 HaXOXACHUS
peaxkuuu cpeasl u HaIpaBJIEHUs CMEIICHUS
TeMIlepaTypbl Ha paBHOBECHS] XUMUYECKOM peaKkIuu
CMeIlleHnEe XUMHUYECKOTO (¢ aHaiu3 (aKTOpOB, BIMSIOIINX
paBHOBECHS Ha CMEIEHUE XUMUYECKOTO
paBHOBECHS
6 HccaenoBath HCTHHHBIE
Pa3nes 6. PacTBopbl  |pacTBOPBI € 32/IaHHBIMH
XapaKTepUCTUKAMU
6.1 | OK 01 ITonsarue o pacrBopax  |Pa3znuyars CTUHHBIE 1. 3azaun Ha IPUTOTOBIIEHUE
OK 02 pacTBOpLI pacTBOpPOB.
2. IIpakTUKO-OpMEHTUPOBAHHbIE
pacueTHbIE 3a/laHus Ha
JUCTIEPCHBIE CUCTEMBI,
UCIOJIb3yeMbIe B OBITOBOM U
MIPOM3BOJICTBEHHON NEATENbHOCTH
YelioBeKa
6.2 | OK 01 UccnenoBanue croiictB |UccnenoBats Gusuko- Jlaboparopnas pabota
OK 04 |pacTtBOpOB XUMHUYECKHE CBOMCTBA “IIpuroroBneHue pacTBOPoB”

HCTUHHBIX PaCTBOPOB

IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COEePKAHME (COMEPKAHUE PUKJIATHOTO MOIYJIs)
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THNBI OLEHOYHEIX

Ne | OK/IIK | Moayas/Pa3nen/Tema | Pe3yabrar 00y4yeHust .
MeponpUusTHI
7 Pazmen 7. OueHuBaTh NOCJeACTBHUSA |3alUTA Kelca (¢ yueToM
Xumus B ObITY U OBITOBOM U Oyayuiei npodgeccuoHaNbHOM
MPOU3BOACTBECHHOMI NPOU3BOACTBECHHOM AesiTeJIbHOCTH)
JeATeJIbHOCTH JAeATEJIbHOCTH Y€J10BEKAa
YeJi0BeKa C MO3HIHI
3KO0JOrH4eCcKOo
0e30macHOCTH
OK 01 XuMmus B OBITY U OnenuBats nocnencteus |Keiic (¢ yuetom Oymymiei
OK 02  |mpou3BOJCTBEHHOMU OBITOBOH U npo¢eCcCuOHATBHON
OK 04 JIEATEIIbHOCTH YEJIOBEKa |ITPOU3BOICTBEHHOM NESATETLHOCTH)
OK 07 JIeITENLHOCTH YeIoBeKa ¢ |Bo3MOkHEIE TEMBI KEIICOB:
no3unuy dxonoruueckor |1. IToremmenue kaumara u
TIK 2.1., 0€e30I1acHOCTH BBICBOOOXKIEHHE TAa30BbIX
K 3.1. TUJPATOB CO JHA OKEaHa.

2. Bynymme marepualnsl 1y aBua-
, MAIIIMHO- ¥ IPUOOPOCTPOCHUSI.
3. HoBble maTepuansl ajist
COJIHEUHBIX OaTapeil.

4. JIekapcTBa Ha OCHOBE
PacTUTEIBHBIX MpPErapaToB
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5. JUCT U3MEHEHMH U JTONOJHEHWUI, BHECEHHBIX B PABOUYIO TIPOTPAMMY

No mu3meHeHwus1, nata BHECEHUsI M3MEHEHUsT; No CTpaHUIIBI C U3BMEHEHHEM;

BbIJIO CTAJIO

OcHoBaHue:

HO,Z[HI/ICB JMa BHECHICTO U3MCHCHU A
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