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1. OBIIASI XAPAKTEPUCTHUKA PABOYEN TIPOT'PAMMBI
OBIIIEOBPA3OBATEJIBHON JUCIATIIMHBI «XUMMUS»

1.1. MecTo AUCHHMILVIMHBI B CTPYKTYpPe OCHOBHOH NpodeccnoHAIbHOI 00pa3oBaTeIbHOM
NPOrpamMMblI

OOmeoOpa3zoBarenbHass JAUCHMIUINHA —«XUMHS» H3ydaeTcs Ha 0a30BOM ypOBHE B
00mIeo0pa3oBaTeIbHOM IUKIE y4eOHOTO IUTAaHa OCHOBHOW TPO(ECCHOHANBLHOW 00pa30oBaTEIIBHOMN
nporpaMmsbl ykpynHeHHbIX rpytil B cooTBeTcTBHE ¢ PI'OC CIIO 38.02.07 «bankoBckoe 1e710%.

TpynoeMKOCTh TUCHUTUTHHBI « XUMUsD» HAa 0a30BOM ypOBHE COCTaBJIsIeT 72 yaca.

1.2. llesn u ni1aHUpyeMble pe3yabTaTbl 0CBOECHHS M CHUIITHHBI

1.2.1. lean v 321294 TUCIHIIJIMHBI

dopMHpPOBAaHUE Y CTYJEHTOB MPEICTABICHUS O XUMHYECKOW COCTaBIIAIONICH E€CTECTBEHHO-
HAyYHOW KapTHHBI MHpa KaK OCHOBBI NPHUHSITHS PEIICHWA B YXU3HCHHBIX W TPOU3BOICTBCHHBIX
CUTYaIMIX, OTBETCTBEHHOTO IMOBE/ICHUSI B IIPUPOIHOM Cpeie.

3agaum QMCHUIINHBI:

1) chopmupoBarh TOHUMAHWE 3aKOHOMEPHOCTEH MPOTEKAHWS XUMHUYECKHUX IMPOIECCOB U
SIBIEHUM B OKpYXKalOIIEH cpene, UEJOCTHOM HaydyHOW KapTUHBI MHUpa, B3aUMOCBS3M U
B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHUSA COCTaBJATH (OPMYJIBl HEOPraHUYECKUX M OPTraHUYECKHX BEIIECTB,
YpaBHCHHUS XHMHUYCCKHUX PEaKIUH, OOBICHATH WX CMBICI, HWHTEPIPETHPOBATH PE3YIbTATHI
XUMHUYECKUX IKCIIEPUMEHTOB,

3) chopmupoBaTh HaBBIKM TPOBEACHUS MPOCTEHIIUX XUMHUYECKUX OSKCIEPHUMEHTATBHBIX
HccaeaoBaHuM ¢ COOMIOICHUEM MpaBWI O€30MacHOT0 OOpaIleHus: ¢ BEIIECTBAMU M JIA0OPATOPHBIM
000pyI0BaHHEM;

4) pa3BUTh YMEHHsI HCIOJb30BaTh HHGOPMAIMIO XHMHUYECKOTO XapakTepa H3 Pa3IHIHBIX
HCTOYHHUKOB;

5) chopmupoBaTh YMEHUS MIPOTHO3UPOBATH MOCIIEACTBUS CBOCH JESITEIBHOCTH U XUMHYECKHX
MIPUPOIHBIX, OBITOBBIX U MPOU3BOJICTBEHHBIX MTPOIIECCOB;

6) chopmupoBaTh MOHMMAHHE 3HAYMMOCTH JIOCTHKEHHH XMMHUYCCKOW HAYKH W TEXHOJIOTHI
JUTSI pPa3BUTHS COIMATIBLHOM M MPOU3BOJICTBEHHOM Cep.



1.2.2. Ilnannpyemble pe3yJibTaTbl 0CBOEHHUsI 001meo0pa3oBaTe/ibHON AUcHMILVIMHBI B cooTBeTcTBHU ¢ PI'OC CIIO un Ha ocHoBe PI'OC

COO
Koa u Ilnanupyemsblie pe3yJibTaThbl OCBOECHHS TUCIHIJIHHbI
HAUMEHOBaHU
e

(popmupyembIx O0mme JucuunJMHapHbIe

KOMIIEeTeHIM i

OK 01. B yacTu TPyA0BOro BOCIIUTAHMS: - BJQACTh CHUCTEMOW XMMHYECKHX 3HAHUW, KOTOpas  BKIIIOYACT:

Ehﬂ6HpaTb - TOTOBHOCTb K Tpydy, OCO3HAaHUC LICHHOCTH | OCHOBOIIOJAraromue IOHATUA (XHMHHBCKHﬁ 9JICMCHT, aTOM, J3JICKTpOHHAasA

CrocoObI MacTepCTBa, TPYI0JIIO0HE; o0oJtouka aToma, s-, p-, 0-3JIeKTpOHHBIE OpOMTAIM aTOMOB, HOH, MOJIEKYJIa,

pEeIICHUA 3aJa4 - TOTOBHOCTH K aKTUBHOU JACATCIIBHOCTU | BAJICHTHOCTD, JJICKTPOOTPUIATCIBHOCTE, CTCIICHb OKHCJICHUSA, XUMHUYCCKas

npodeccroHall | TEXHOJOTHICCKOW W COMATbHOW HANIPABIICHHOCTH, | CBSI3b, MOJIb, MOJISIpHAs Macca, MOJIIPHBIM OObEeM, YTJICpOIHBIA CKEJeT,

BHOM CIIOCOOHOCTh ~MHUIIMHPOBATh, IJIAHUPOBaTh WU | (YHKIMOHAJIbHAS TPYIINA, paguKai, U30MEpHs, U30Mepbl, TOMOJOTUYECKHI

NESITEILHOCTH | CAMOCTOSITEITLHO BBITIONHATE TAKYIO JIATSIIEHOCTD; | PSJ, TOMOJIOTH, YIJIEBOJOPOJIbI, KHCIOPOI- M a30TCOJICPIKAIINE COCTUHEHUS,

MPUMEHHUTEIBH | - HWHTEpEC K pa3IUYHBIM chepam | OMOJOTHYECKH aKTHBHBIE BEIIECTBA (YTJIEBOJBI, JKUPHI, OEIKH), MOHOMED,

0 K pa3NIU4HbIM | IPO(eCCUOHAIBHOM 1eATENbHOCTH, MOJIUMEp, CTPYKTYpPHOE 3BEHO, BBICOKOMOJIEKYJSIPHBIE  COEIMHEHUS,

KOHTEKCTaM OBiajgeHHe  YHUBEPCAJIbHBIMH  YYeOHBIMH | KDUCTAJUIMUECKAs pPEIIETKa, THUIBl XUMUYECKHX pPEaKIHi (OKUCIUTEIbHO-
NMO3HABATEJIbHbIMH el CTBUAMM: BOCCTaHOBUTEJbHBIE, 3K30-U SHIAOTEPMHUECKUE, PEaKIIMd HOHHOTO 0OMEHa),
a) 0a3oBble JIOTHYECKHUeE AeiicTBHS: pacTBOp, AIEKTPOJIUTHI, HEAIEKTPOJIUTHI, SICKTPOIUTHYECKAS TUCCOLMALINS,
- CaMOCTOSITEJILHO (bopMyIupOBaThH U | OKHCIIUTEIb, BOCCTAHOBUTEIb, CKOPOCTh XUMHUECKON peaklnu, XUMUYECKOE
aKTyallu3upoBaTh MpoOjeMy, paccMaTpuBaTh €€ | paBHOBECHE), TEOPUU M 3aKOHBI (TEOpUS XUMHUYECKOTO CTPOCHHS
BCECTOPOHHE; oprannueckux BemectB A.M. bytiepoBa, Teopus 3IEKTPOIUTHUECKOM

- yCTaHaBJIMBATh CYIICCTBCHHBIM TNPU3HAK WIN
OCHOBaHHUS Il CpaBHEHHS, KIACCU(PHUKAIUU U
000011IeHN;

- ONpeaeisaTh ILEIH JICATSIBHOCTH,
mapaMeTpsl U KPUTEPUHU UX JOCTHIKCHHS,
- BBIABIIATH 3aKOHOMEPHOCTH W IPOTHBOPEYHS B
paccMaTpuBaeMbIX SIBICHUSX;

- BHOCUTh KOPPEKTUBBl B  JIESTEIBHOCTD,
OIICHUBATh COOTBETCTBUE pE3yAbTATOB LEJM,
OIICHUBATh PUCKU TOCIEACTBUN ACITETbHOCTH;

3aJaBaTb

Jycconyanuu, nepuoanyeckuit 3akon .M. MenneneeBa, 3aKOH COXpaHEHUS
Macchl), 3aKOHOMEPHOCTH, CUMBOJIMYECKHH SI3bIK XUMHUHU, (HAKTOJOTHYECKUE
CBEJICHHSI O CBOMCTBAX, COCTaBe, MOJyYCHUU U OE30MacHOM HCIOIb30BAHUU
BOXHEHIINX HEOPraHMYECKUX U OPraHMYeCKUX BEIIECTB B OBITYy H
MPaKTUYECKOU JIEATESILHOCTH YETIOBEKA;

- yYMETb BBISBIATH XapaKTepHble MNPU3HAKU M B3aUMOCBSA3b H3YUYEHHBIX
MOHATUN, TPUMEHATH COOTBETCTBYIOIINE MOHATHUS IPU ONMCAHUU CTPOEHUS U
CBOWCTB HEOPraHMYECKUX M OPraHMYECKUX BEIIECTB M MX IPEBpALICHUM;
BBIABIIAT,  B3aMMOCBSI3b  XMMHYECKUX 3HAaHWMH C  ITIOHATHIMH H
MPEACTABICHUSIMU JPYTUX €CTECTBEHHOHAYYHBIX ITPEIMETOB;




- pa3BUBATh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUN
KU3HEHHBIX TIPOOIEeM

0) 0a3oBbIe HCCJIEN0BaTEIbCKHE IeliCTBHS:

- BIIQJICTh HABBIKAMH Yy4eOHO-MCCIICAO0BATEILCKOM
" MIPOCKTHOM JIESTCIILHOCTH, HaBBIKAMH
paspernieHus npooseM;

- BBISIBIIATH TPHYUHHO-CJICJICTBEHHBIC CBSI3U H
aKTyaJIM3UPOBATh 3a7ady, BBIIBUTATh TUIIOTE3Y €€
pelIeHus, HAaxOJIUTh aApTryMEHTBI JUTS
JIOKa3aTeIbCTBA CBOWX YTBEPKJICHUHU, 3a7aBaTh
MapaMeTpsl U KPUTSPUU PEIICHUS;

- aHAIM3UPOBAThH MOJIyYEHHBIC B XOJIe PEIICHUS
3aJlaud PEe3yJIbTAThl, KPUTUYCCKH OIICHUBATH WX
JIOCTOBEPHOCTh, IPOTHO3HPOBATh HW3MCHCHHE B
HOBBIX YCJIOBHSIX;

- YMETh MEPEHOCUTH 3HAHUS B MMO3HABATEIBHYIO U
MPAKTUYECKYIO0 00IaCTH )KU3HEIEATETbHOCTH;

- yYMETh HHTETPUPOBATh 3HAHUS U3 PaA3HBIX
MpeAMETHBIX 00JIaCTEH;

- BBIBUTaTh  HOBBIE  HJIEH,
OPHUTHHAJILHBIC ITOIX0/IbI K PEIICHUS;
- CIIOCOOHOCTh MX MUCITOJIH30BAHUS B
TO3HABATEIFHOW U COIMATBLHOM MPAKTHKE

npeaiaraTh

- YMCTb HCIIOJIB30BaTh HanMCHOBAaHUA XUMHNYCCKHUX COGIII/IHGHI/If/'I
MEXKIYHAPOJHOTO COK3a TEOPETHYECKOW W MPUKIATHOM XUMHUHM U
TPUBHUAJIBHBIC HA3BAHUA BaXXHEHUIITNX BCUICCTB (3TI/IJI€H, AlCTUIICH, TTIMLICPHH,
deHoN, QopMalbIeTHa, YKCYyCHas KUCJIOTA, TJIMIWH, YTrapHBIA Tas,
erIeKI/ICJILIf/i ra3d, aMMHaK, ralcHas HU3BCCTh, HETALICHAaA HN3BECTbh, IINTHECBAsA
colla W JIPYTUX), COCTABIATH (POPMYJIBI HEOPraHWYECKHX W OPTraHUYECKUX

BCIICCTB, YpPaBHCHHA XHUMHWYCCKUX pCaKHHfI, OOBSICHATL X CMBICIJI,
MOATBCPKIAATH XapaKTCPHLBIC XUMHNUYECCKHUE CBOIiCTBA BCIIICCTB
COOTBCTCTBYIOIIMMH SKCIICPUMCHTAMHU W 3allUCAMU ypaBHeHI/Iﬁ XUMHNYECCKHUX
peakuuii;

- YMETh YCTAaHABJIMBATh MPUHAJICKHOCTh HM3YyYEHHBIX HEOPTaHUYECKUX U
OPraHWYECKUX BEIIECTB K OMPECICHHBIM KJIaccaM M TPYIaM COCIUHEHUM,
XapaKTEePU30BaTh WX COCTAaB W BAKHEHIIME CBOWCTBA; OMPENETSATH BHUIBI
XUMHUYECKUX CBsi3el (KOBAJICHTHAsl, MOHHAS, METAINTMYECKAsi, BOJIOPOIHAs),
THUTIBI KPUCTAIUTMYECKUX PEIIETOK BEIIECTB; KIaCCU(UIIUPOBATH XUMUUECKHE
peakmuu;

- chopMupoBaTh MPEACTABICHUA: O XHMHUYECKOW  COCTaBJISIONICH
€CTECTBEHHOHAyYHOW KapTUHbI MHUpPA, POJU XMMHUU B TO3HAHUU SIBIICHUHN
OpUposbl, B (QOPMHPOBAHUM MBIIUIEHUS U KYyJIbTYphl JIMYHOCTH, €€
(GyHKIMOHAIBHOW TPAaMOTHOCTH, HEOOXOJUMON Uil PELIEeHUs! MPAKTUYECKUX
3aa4 U HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3I0POBBIO U
MIPUPOIHON Cpelie;

- YMEThb IpPOBOJUTH pacueThl MO XUMHUYECKUM (OpMyliaM U YpaBHEHHSIM
XUMHUYECKUX peakuuid ¢  HCMHOJb30BaHMEM  (U3MYECKUX  BEJIHYUH,
XapaKTepU3YIOIINX BEIIECTBA C KOJUYECTBEHHOM CTOPOHBI: Macchl, o0bemMa
(HOpMallbHBIE YCIIOBHSI) Ta30B, KOJIMYECTBA BEIIECTBA; KCIOIb30BAThH
CUCTEMHbIE XMMHYECKHE 3HAHUS Ui MPUHSATUS PEIICHUN B KOHKPETHBIX
YKU3HEHHBIX CUTYAI[USIX, CBA3aHHBIX C BELIECTBAMH M UX PUMEHEHUEM

OK 02.
OcyiiecTBIATH
MIOUCK, aHATTN3
u
HUHTEpPIpETAIH

B o0s1acTHIIEHHOCTH HAYYHOTO MO3HAHHUS:

- c(hOpMHUPOBAHHOCTh MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHUS HayKH M OOIIECTBEHHOW MPaKTHUKH,
OCHOBAHHOTO Ha JIHAJIOTe KYJIBTYP,

- yMeTb IUIAHUPOBaTh U  BBIIOJHATH XUMHUYECKUH  SKCHEPUMEHT
(mpeBpallleHHsT OpPraHWYEeCKUX BEIIECTB IPU HArpeBaHUM, IMOJydeHHE
STWIEHA U W3YYEHHUE €ro CBOMCTB, KaUECTBEHHBIE PEaKLUU Ha albJCTHU[BI,
Kpaxmall, YKCYCHYIO KHCIIOTY; JAeHaTypauus OelIKOB MpH HarpeBaHuH,
[[BETHBIE pEaKUMUU OCJIKOB; TPOBOAUTH pEAKIMM HOHHOIO OOMEHa,
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uH(pOpMaIny,
HE00X0IMMOM
TSt
BBITIOJTHEHUS
3amaq
npodeccuonan
BHOM
JEATEINbHOCTH

CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MeECTa B
MOJIMKYJIbTYPHOM MHDE;

- COBEPUICHCTBOBAHUE SI3bIKOBOM M UHUTATEIHCKOU
KyJbTYpbl KaK CpPEICTBA B3aUMOJIECHCTBHS MEKITY
JXOJIbMU U MTO3HAHUS MUDA;

- OCO3HAHUE IIEHHOCTH HAYyYHOW JAESTEIbHOCTH,

FOTOBHOCTb ~ OCYHIIECTBJIATH  INPOEKTHYIO  H
HCCIIEI0BATENILCKYIO JeSITEIbHOCTD
WHIUBUAYAJIbHO U B TPYIIIIE;

OBiajgeHne  yYHUBEpPCAJIbHBIMH  Y4eOHBIMHU

NMO3HABATEJILHBIMH A€l CTBUSIMM:

B) padora ¢ nnopmaumeii:

- BJIQJIETh HaBBIKAMU MOJIyuyeHUs MHPOpMAIUU U3
HUCTOYHUKOB pa3HbIX THIIOB, CaMOCTOATCIIBHO
OCYIIECTBIISITh TIOUCK, aHAJIHM3, CUCTEMAaTH3AINIO U
MHTEpIpEeTANI0 HHPOPMAMH Pa3TUYHbIX BUJIOB U
dhopm mpencTaBIeHNUs;

- co3laBaTh TEKCThl B pa3iIMuYHBIX (opmarax ¢
y4eTOM Ha3HaueHUs HHQOpMAIMK U LEJIeBOH
ayIUTOPUHU, BHIOWpAs ONTUMAJIbHYIO  (opmy
MIpe/ICTaBJICHUS U BU3yaIH3alUy;

- OLEHHMBaThb JIOCTOBEPHOCTh, JIETUTUMHOCTH
uHpopMaluy, €€ COOTBETCTBUE IPABOBBIM H
MOPaJIbHO-3TUYECKUM HOPMaM;

- HCMOJb30BaTh CpeACTBa HH(MOPMALMOHHBIX U
KOMMYHHMKAITMOHHBIX TEXHOJOTHH B pElICHUH

KOTHUTHBHBIX, KOMMYHUKATHBHBIX u
OpraHu3allMOHHBIX  3aJad ¢  COONOJCHHEM
TpeOOBaHUI SPrOHOMMKH, TEXHHKH OE30IIaCHOCTH,
THUTHUEHBI, PECypcoCOEpe eHHs, TPaBOBBIX U
THYECKMX  HOPM, HOPM  WH(POPMAIMOHHOU
0€30IMacHOCTH;

- BJIQJIETh HABBIKAMH PAclO3HABAHUA U 3AIIUTHI
uHpopMannu, HHGOPMaIIMOHHON 06e3011acCHOCTH

OTIpE/IENATh Cpely BOJHBIX PACTBOPOB, KAUECTBEHHBIE PEAaKLMU Ha CylbdaT-,
KapOoHaT- M  XJOpPUA-aHUOHBI, HA KAaTUOH  AaMMOHHUS;  pellarh
JKCIEpUMEHTalbHbIE 3a7auu 1o TemaMm "Meramipl" u "Hemeramibl") B
COOTBETCTBUU C MpaBWIAMHM TEXHUKU OE30IaCHOCTU IpU OOpalIeHUuu C
BEIIECTBAMH U JIAOOPATOPHBIM 00OPYAOBAHHEM; MPEICTABIATH PE3yIbTaThI
XMMHUYECKOT0 SKCIIEPUMEHTA B (pOpMe 3alKcH YpaBHEHUM COOTBETCTBYIOIINX
peakuuii ¥ GopMyIHUPOBATH BBIBOJII HA OCHOBE 3THUX PE3YJIbTATOB;

- YMETh aHAJIU3UPOBATH XMMHUUECKYI0 HHPOPMALIMIO, OJYyJaeMyI0 U3 Pa3HbIX
HCTOYHUKOB (CpeAcTB MaccoBoi nHpopmanuu, cetb IHTepHET u Apyrue);

- BJIAJIETh OCHOBHBIMHM METOJaMH HaydyHOTO TIO3HaHMUS BELIECTB M

XUMHYECKUX  SBJIICHWH  (HAOMIOJeHUE, U3MEpEHUE, SKCIIEPUMEHT,
MOJICTMPOBAHNE);

- YMETh TPOBOJUTH PACUYETHl MO XUMHUYECKUM (opMylaM W ypaBHEHHSIM
XUMUYECKUX  PEaKIUid C  HCIOJB30BaHWEM  (PU3WYECKUX  BEIHYHH,

XapaKTEepPU3YIOIINX BEIIECTBA C KOJUYECTBEHHON CTOPOHBI: Macchl, 00beMa
(HOpMallbHBIE YCIIOBHUSI) Ta30B, KOJIMYECTBA BEIIECTBA; KCIOIb30BATh
CHUCTEMHbIE XMMHUYECKHE 3HAHUS JUI1 HPUHATUS PEIICHUH B KOHKPETHBIX
KU3HEHHBIX CUTYallUsAX, CBA3aHHBIX C BEIIECTBAMU U X IPUMEHEHUEM




JIMYHOCTH;

OK 04.
PaGorats B
KOJIJIEKTUBE H
KOMaH/IE,

3¢ deKTUBHO
B3aHUMO/JICHCTBO
BaTh C
KOJIJIETaMH,
PYKOBOJICTBOM,
KIIMEHTAMH

- TOTOBHOCTH K CaMOPa3BUTHIO,
CaMOCTOSITEIBHOCTH U CaMOOIIPEJIEIICHHUIO;
-OBJIaJICHHE HaBbIKaMU y4eOHo-
HCCIIEIOBATENBCKOM, MPOEKTHOM W COUHAIBHOU
NEeSITENHHOCTH;

Osnanenue YHHMBepPCAJIbHbIMH
KOMMYHUKATHBHBIMU JAeHCTBUAMM:

0) coBMecTHasl IeATeJIbHOCTD.

- TIOHUMaTh ¥ HCIOJB30BaTh MPEUMYIIECTBA
KOMaHJHOW ¥ UHJIMBUIyalbHOU paboThI;

- TpPUHUMATh IEIM COBMECTHOM JESITEIbHOCTH,
OpPraHW30BBIBAaTh U KOOPJIUHUPOBATH JIEHCTBHS IO
€¢ JOCTHIKCHUIO: COCTaBJIAThH INIaH JICHCTBHIA,
pacnpenensaTh pojid C yieTOM MHEHUH y4aCTHHUKOB
00CYX1aTh pe3yabTaThl COBMECTHOM pabOTHI;

- KOODAMHHUPOBATb M BBIMOJHATH paboOTy B

YCIOBUAX peasibHOTO, BUPTYAJILHOTO u
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
- OCYHIIECTBIIAITh TO3UTUBHOE CTpaTErHyecKoe

MOBEJICHNE B Pa3JIMYHBIX CUTYAIUSAX, MPOSBIATH
TBOPYECTBO M BOOOpaKEHHE, OBITh MHUIIMATHBHBIM
OBJj1ajieHHe YHHBEPCAJbHBIMHU PeryJjisiTHBHbIMH
JefCTBUSIMH:

I') NPUHATHE ce0sl U APYTHX JIIOIe:

- IPUHUMATh MOTHUBBI U aPTYMEHTHI APYTUX JIIOJIEeH
IIPU aHATIU3€ PE3YNIbTaTOB JESITEIbHOCTH;

- MIPU3HaBaTh CBOE MPABO U MPABO IPYrUX JIOAEH
Ha OIIHUOKH;

- pa3BHUBaTh CIIOCOOHOCTH MOHUMATH MU C
TO3UIIMH IPYrOTO YEJIOBEKa;

- yMeThb IUIAaHUPOBaTh M  BBINOJHATH XUMHUYECKHH  SKCIIEPUMEHT
(mpeBpallleHUsT OpPraHUYECKUX BEUIECTB IPU HArpeBaHUM, IOJy4YEHHE
ATUJIEHA U U3YyYEHHUE €ro CBOMCTB, KAUECTBEHHBIE PEAKIMU Ha aJbJIETH]Ibl,
KpaxMmasi, YKCYCHYIO KHCJIOTY; JeHaTypanusi O€IKOB NpH HarpeBaHuw,
[BETHbIE pEaKIUH OEJIKOB; MPOBOJAUTH pEaKIUUd HOHHOTO OOMEHa,
OTIPENENATh Cpeay BOJAHBIX PacCTBOPOB, KaUe€CTBEHHbIE peaKluu Ha cyabdart-,
KapOoHaT- M  XJOpPUA-aHUOHBI, HA  KAaTHOH  AaMMOHHUS;  pellarh
JKCIIEpUMEHTaJbHbIe 3afauun 1o TeMaM "Metamisl" u "Hemeramis") B
COOTBETCTBUU C TMpaBWIAMHM TEXHUKU OE€30IaCHOCTH MpH OOpaleHUuu C
BeLIECTBAMHU U J1a00OPAaTOPHBIM 00OPYAOBAHHMEM; MPEICTABIATh PE3YJIbTAThI
XMUMHYECKOTO KCIIEpUMEHTa B (hopMe 3alncy YPaBHEHUH COOTBETCTBYIOIINX
peakuuii u GopMyIUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3y/IbTATOB




OK 07.
CopeiicTBoBaTh
COXpaHEHHIO
OKpYKaroleu
cpensl,
pecypcochepex
SHHIO,

3¢ deKTUBHO
JIEMCTBOBATH B
Ype3BbIYAHBIX
CUTYaITUSIX

B 00.1acTHIK0/I0rN4Y€CKOT0 BOCIIMTAHMSA

- cpOpMHPOBAHHOCTh HKOJOTHYECKOW KYIBTYpPHI,
[MOHUMAaHUE BJIUSHUS COLMAIbHO-3KOHOMUYECKHUX
IIPOLIECCOB  HAa  COCTOSIHHE  IPUPOJHOM M
COLIMANIBHOW  Cpefibl, OCO3HaHUE TIJI00aJIbHOIO
XapakTepa 3KOJOTHYECKUX Ipo0diieM;

- IUIAHUPOBAHME M OCYUIECTBIICHUE ICHCTBUU B
OKpYXKalolllel cpele Ha OCHOBE 3HAHUS LeNed
YCTOWYMBOTO Pa3BUTHS YEIOBEUYECTBA,

AKTHUBHOE HENpPUATHE JCUCTBUM, NPHUHOCAIINX
BpEl OKPYXKAIOIIEH Cpeae;
- yMEHHE TPOTHO3MPOBATH HEOIAroMpUATHBIE

AKOJIOTUYECKHE TOCIEACTBUS TMPEANPUHUMAEMBIX
JNENUCTBUMN, MPEAOTBPAIATh UX;

- pacimpermne OITBITa
9KOJIOTUYECKOM HANPaBICHHOCTH;
- OBJIaJICHHE HAaBBIKAMU Y4EOHO-
HCCIIEI0BATENBCKOM, MPOEKTHON U COLUAILHOM
JIeITeILHOCTH;

JACATCIIBHOCTHU

- chopMUpOBaTh TPEACTABICHUS: O XUMHUYECKOW  COCTaBJISIONICH
€CTECTBEHHOHAYYHOW KAapTUHBI MUpPA, POJIM XMMUHU B MO3HAHUM SBJICHUU
OpUpObl, B (QOPMHPOBAHUM MBIIUICHUS M KYIbTYPHl JIMYHOCTH, €€
(GYHKIIMOHATIBHON TPaMOTHOCTH, HEOOXOAUMOM ISl pEIICHUS MPAKTHYECKIX
3a1ad ¥ 9KOJIOTUYECKH OOOCHOBAaHHOTO OTHOIICHHUS K CBOEMY 3J0POBBIO U
MIPUPOJIHOM CpelIE;

- YMeTh COOIOAaTh MpaBUiia FKOJIOTMUYECKU 11€JIeCO00pa3HOTO MOBEACHUS B
ObITY U TPYJOBOM NEATEIBHOCTH B IIEJIIX COXPAHEHHUS CBOEro 3/I0pOBbS U
OKpYXKalolllel TPUPOAHON Cpelbl; YYUTHIBATH OMACHOCTh BO3JCHCTBUS Ha
JKVBBIE OpPraHU3MBI OIPECIICHHBIX BEIECTB, IMOHUMAas CMBICI IOKa3aTels
IIPEAEIBbHON JOIYCTUMON KOHIIEHTPauU




2. CTPYKTYPA U COAEP KAHUE OBHIEOBPA3OBATEJII)HOI>‘I JUCIHHUITJINHBI
«<XNUMMUSD»

2.1. O0beM JUCHUILINHBI U BU/bI y4eOHOH padoThl

Bua yueOHoii paGoTbl O0bem B yacax
O0bem o0pa3oBaTeIbHOI NPOrpaMMbl JHCHUTIMHBI 72

B T.4

OcHoOBHOE coep:KaHue 72

BT. U..

TEOPEeTUYECKOE 00yIeHNE 39
abopaTopHBIC U MPAKTUYCCKUE 3aHATHS 33

IIpomexyTounasi arTectamus (muddepeHInpOBaHHBIN 3a4ET)




2.2. TeMaTH4eCKHH IJIaH U coaecpikaHue TUCHUIIJIUHDBI

HaunmenoBanmne Conepxxanue yueOHOro Marepuasia (OCHOBHOE H MPO(ecCHOHAILHO-OPHEHTHPOBAHHOE), OBLeM 1ACOB dopmupyembie
pa3aeyioB U TeM JadopaTopHbie M IPAKTHYECKHE 3aHATHS, NIPUKJIATHOH MOIYJIb KOMIIeTeHIIHH
1 2 3 4
OcHOBHOe coep:KaHue 72
Pazgea 1. OcHOBBI CTPOCHUSA BelleCTBa 6
Tema 1.1. OcHoOBHOeE coep:KaHue 4 OK 01
CtpoeHue aToMOB
XEMHYECKHIX Teoperuueckoe o0yueHue 2
DJIEMEHTOB U
npupoa CoBpemenHast Mojienb CTpoeHHsT aroMa. CHMBOJIMYECKUM S3BIK XUMHUH. XUMHYECKUN DIIEMEHT.
XAMHAYECKOI OnektpoHHas KoHpurypaius aroma. Kiaccupukanus XUMHUYECKHX 3JIEMEHTOB (S-, P-, 0-3J€MEHTHI).
CBS3H BasleHTHBIE ~ 3IEKTPOHBI. BanenTHOCTS. OJIEKTpOHHAss  NPHUPOAA  XMUMHYECKOM  CBS3M. 2
DIEeKTPOOTPUIIATEIILHOCTh. BHUIBI XUMUYECKOW CBs3M (KOBAJICHTHAs, WOHHAs, METaJUTHYECKas,
BOJIOPOJIHAS) M CTIOCOOBI €€ 00pa3oBaHMs
IIpakTHYeckne 3aHATHS 2
Pemenne 3amaHuii Ha HCIIOJB30BaHHE XHMMHUYECKON CHMBOJIMKH W Ha3BaHWH COSOWHEHHH IO
HOMEHKJIaType MEXKIYHAPOJAHOTO COK03a TEOPETUUECKOM W MPUKIATHONW XUMHUM M TPUBHAIBHBIX
Ha3BaHUM JUISI COCTABJICHHS XUMHYECKHX (DOPMYII MBYXaTOMHBIX COCIMHEHHH (OKCHUIOB, CYJIb(HUIOB,
TUAPUJIOB U T.I.) U APYTHX HEOPTAHHUYECKUX COSAMHCHUH OTIEIBHBIX KJIACCOB. 2
[IpakTuueckue 3aaHusl HA YCTAHOBJICEHUE CBSI3U MEXAY CTPOCHHEM aTOMOB XMMHUYECKUX 3JIEMEHTOB U
MEePUOJIMYECKUM M3MEHEHUEM CBOMCTB XMMHYECKHX 3JIEMEHTOB U HUX COCJUHEHHM B COOTBETCTBUHU C
noJioxkeHueMm llepuoandeckoi CUCTEMBI.
Tema 1.2. OcHoOBHOE cojlep:KaHue 2 OK 01
[Tepuonnueckuit OK 02
3aKOH M TabIuIa IIpakTHYeckne 3aHATHS 2
.M. MeHnpaeneeBa
[Tepuonnueckas cucreMa xuMuueckux iemeHToB (.M. Menneneesa. u3nueckuii CMbICI 2
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[lepuoauueckoro 3akona /I.M1. MenneneeBa. 3akOHOMEPHOCTH U3MEHEHUS CBOMCTB XUMUYECKUX
3JIEMEHTOB, 00pa3yeMbIX HMU MPOCTHIX U CJIOXKHBIX BEIIECTB B COOTBETCTBHH C MOJIOKEHUEM
XMMMUECKOTO0 AieMeHTa B Ileproanueckoil cucreme. MUpoBO33peHUECKOE U HAYYHOE 3HAUECHUE
[Tepuoaunueckoro 3akona [[.1. Menneneesa. [Iporuosst [I.1. MenneneeBa. OTKpbITHE HOBBIX
XMUMHMYECKUX DJIEMEHTOB.

Pemenune npakTuKo-OpuEHTUPOBAHHBIX TEOPETUUYECKUX 3aJaHUM Ha XapaKTEePU3aLUI0 XUMUYECKUX
areMeHTOB «MeTauinyeckre / HeMeTaITHMUECKHE CBOMCTBA, 3JIEKTPOOTPUIIATEFHOCTh XUMHUYECKIX
AJIEMEHTOB B COOTBETCTBUH C UX 3JIEKTPOHHBIM CTPOEHUEM U I0JIOKEHUEM B IEPUOANYECKON cucTeME
xuMudecknx anemenToB .. Menneneeray»

Pa3nen 2. XumMnueckue peakuuu 10
Tema 2.1. Tunsr | OcHOBHOE coep:KaHKe 4 OK 01
XUMHUYECKUX
peaKii Teoperuueckoe o0yueHue 2
Knaccudukanus u TUIBI XUMUYECKUX PEAKIUi C ydacTHeM Heopranuyeckux emiectB. CocraBieHue
ypaBHEHUH peakiuii COSAMHEHUS, PA3I0KEHHUs, 3aMEIIICHHsI, 0OMEHA, B T.4. PEaKIIUi TOPEHU,
OKHUCJICHUSA-BOCCTAHOBJICHMUSL.
YpaBHEHMS OKHCIEHUA-BOCCTaHOBIICHUA. CTeneHb OKuciaeHus. OKUCINTENb U BOCCTAHOBUTEIIb. 2
CocraBieHne U ypaBHUBAaHUE OKHCIUTEIBHO-BOCCTAHOBUTEIIBHBIX PEAKIIMA METOIOM JIEKTPOHHOTO
6ananca. OKMCIUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKIIMH B IPUPOJIE, IPOU3BOICTBEHHBIX MPOLIECCaX U
KU3HEJCATEIILHOCTH OPraHU3MOB
IIpakTHYeckue 3aHATHS 2
KonunuecTtBeHHBIE OTHOWIEHUS B XUMUU. OCHOBHBIE KOJIMYECTBEHHBIC 3aKOHBI B XMMUU U PACUEThl 110
YPAaBHEHUSIM XUMHUYECKMX peakiuil. Monb Kak eJuHHUIla KOJIMYEeCTBa BellecTBa. MoisipHas Macca.
3aKOHBI COXpaHEHHUs1 Macchl U 3HEpPruu. 3akoH ABorajapo. MossipHblii 00beM razoB. OTHOcUTeNbHAS 2
IUIOTHOCTH ra3oB. PacyeTsl MO ypaBHEHUSAM XMMHUYECKHX PEAKLUH C UCIOJIb30BaHUEM MacChl, 00beMa
(HOpMasbHbIE YCIOBHS) Ta30B, KOJMYECTBA BELIECTBA
Tema 2.2. OcHoBHOE coep:xaHue 4 OK 01
DNEeKTpOIUTHYECKA OK 04
Teopernueckoe o0yuenune 2
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s gucconuanus u

Teopus anekrposutTudeckoi auccounanuu. MoHbl. DIEKTPOIUTHI, HEIIEKTPOIUTHI. Peakiiuu HOHHOTrO

MOHHBII 00MeH oOmena. CocraBiieHHe peakuii MOHHOTO OOMEHa MyTeM COCTAaBJICHHS UX IOJHBIX M COKpAIIEHHBIX 2
HMOHHBIX YpaBHEHUN. KHCI0THO-OCHOBHBIE peaklMU. 3a/1aHusl HA COCTaBICHUE HOHHBIX PEAKIUil
JlabopaTopHble 3aHATUSA 2
JIaGopatopHast paboTa “THIBI XUMHUECKUX peaKuii”.
HccnenoBanue TUIIOB (TI0 COCTaBY U KOJIMYECTBY MCXOIHBIX M 00Pa3yIOMIMXCS BEIIECTB) U MPHU3HAKOB 5
XUMHUECKUX peakuuid. [IpoBenenne peakunii HOHHOTO 0OMEeHa, ONPEIEIEHUE CPEIbl BOAHBIX
pacTBOpOB. 3a1aHNs Ha COCTABJIEHNE NOHHBIX peakluil
KouTtpoJubHas
CrpoeHue BeliecTBa U XMMHUYECKUE PEAKIINH 2
padora 1
Pasznea 3. CTpoeHue U CBOMCTBA HEOPraHUYECKHUX BelleCTB 16
Tema 3.1. OcHoOBHOE coep:KaHue 4 OK 01
Knaccudukanus, OK 02
HOMEHKIATYDA 1 Teoperuyeckoe o0yueHue 2
CTpOEHHUE .
HEOPTAHHYECKHX IIpenmer Heopranndeckoil xumun. Knaccuduxanus HeopraHudeckux BeriecTs. [IpocTeie U cl10XkKHbIE
BeniecTBa. OCHOBHBIE KJIACCHI CJIOKHBIX BEHIECTB (OKCUIBI, THAPOKCUIBI, KUCIOTHI, COM). B3anmocBs3b
BEILECTB
B HEOpPraHU4eCKUX BellecTB. ArperaTHble COCTOSIHUSA BelecTBa. Kpucramindeckue 1 aMoppHbIe
BellecTBa. THUIBI KPUCTAIIMUECKUX PELIETOK (aTOMHasi, MOJIEKYJIIpHAsl, MOHHAs!, METAJIIMYeCKast). 2
3aBUCUMOCTb (PU3MUECKUX CBOMCTB BEILECTBA OT TUIA KPUCTAJUINYECKOHN peIIeTKU. 3aBUCUMOCTh
XMMHMYECKON aKTUBHOCTH BELIECTB OT BUJA XMMUYECKON CBA3H U TUIA KPUCTAUINYECKOU PEILIETKH.
[TpuurHBI MHOTOOOpa3us BEILECTB
IlpakTH4yeckue 3aHATHSA 2
HomeHknaTypa HeOpraHMUeCKUX BEIEeCTB: Ha3BaHUE BEIIECTBA UCXOS U3 UX XUMUYECKOH (OPMYIIbI
WM COCTaBJIEHUE XMMHUYECKON (POpMYIIbI MCXO/s U3 Ha3BaHMS BEIIECTBA I10 MEXTyHAPOIHON
(MIOITAK) mnu TpuBHaibHOW HOMEHKIIATYpE. 2

Pemenne MPaAKTUYCCKUX 3aJlaHuM 110 Knaccn(bm(aunn, HOMCHKIJIAaTYpC U XUMHUUYCCKUM (l)OpMy'J'IaM
HCOPraHNMYCCKUX BCHICCTB PA3JINYHBIX KJIIACCOB (YFapHLIﬁ ras, yTHeKHCHBIﬁ ra3, aMMHaK, TalcHas
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M3BECTh, HETallleHasi U3BECTh, IMTHEBAs CO/IAa M IPYTHX): HA3bIBATh U COCTABIIATH (POPMYIIBI XUMUYECKHX
BEILIECTB, OIIPEACIIATH IPUHAUIEKHOCTD K KJIacCy.

Ncrounnkn xumudeckoi nHpopMaIun (CpeIcTB MacCOBOM MHpopMaIuu, ceth HTepHeT 1 apyrue).
[Mouck nabopManmy 1O Ha3BAHUIM, HACHTH(PHUKATOPAM, CTPYKTYPHBIM (GopMyiaMm

Tema 3.2. ®usuko-| OcHOBHOE co/iepKaHNe OK 01
XUMUYECKUE OK 02
CBOJCTRA Teopernueckoe odyuenue
HEOPraHUYeCKUX .
BEIIECTR Merambl. O6mue ¢uznyeckne U XMMHUUYECKHe CBOMCTBa MeTauioB. CriocoObl MoJydeHHs. 3HaueHUe

METAJUIOB M HEMETaJUIOB B TPHUPOJEC U KHUZHENCATEIHLHOCTH 4YelloBeKa W opraHu3moB. Kopposus

METAaJIJIOB: BUJIbI KOPPO3UH, CIIOCOOBI 3aIIUTH METAIUIOB OT KOPPO3UHU

Hemeranner. OOmue ¢Qu3nyeckue W XWMHUYECKHE CBOWCTBA HEMETAJIOB. T[HWIHMYHBIE CBOWCTBA

HemetaioB [V— VII rpynn. Knaccuduxanys 1 HoMeHKIIaTypa coequHeHNI HeMeTauioB. KpyroBopoTsl

OMOTEHHBIX PJIEMEHTOB B TIPUPO/IE

XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX BEIIeCTB (OKCHIOB, THAPOKCUIOB, KUCIIOT,

COJIEH U JIp.). 3aKOHOMEPHOCTH B U3BMEHEHUH CBOMCTB MPOCTHIX BEIIECTB, BOJOPOIHBIX COSIMHEHUH,

BBICIIMX OKCUJIOB U TUAPOKCHUJIOB

IIpakTHYeckue 3aHATHS

CocraBiieHHE ypaBHEHHH XUMHUYECKHUX PEAKLIMM C Yy4aCTHEM MPOCTBIX M CJIOKHBIX HEOPTaHUYECKUX

BEIECTB: METAJUIOB U HEMETAJJIOB; OKCHUIOB METaUIOB, HEMETAJUIOB M aM(pOTEPHBIX 3JIEMEHTOB;

HEOPraHUYECKUX KHUCIOT, OCHOBaHMM U aM(OTEpHBIX THAPOKCUAOB; HEOPraHUYECKHX COJICH,

XapaKTEPHU3YIOLUIMX UX CBOKCTBA.

Pemienne npakTUKO-OPUEHTHUPOBAHHBIX TEOPETUYECKUX 3aJlaHUM HA CBOWCTBA, COCTAB, IOJYYEHHE U

0e30MacHOe UCIOJb30BaHWE BAXKHEUIINX HEOPraHMYEeCKUX BEIIeCTB B OBITY M MPaKTUYECKOU

JESATEIBbHOCTH YeJIOBEKa
Tema 3.3. OcHoOBHOE cojlep:KaHue OK 01
WNnentuduxarms OK 02
HeOpraHMHeCKuX JlabopaTopHbIe 3aHATHS OK 04
BEILIECTB

Ha6opaTopHa$1 pa60Ta «I/IJICHTI/I(I)I/IKEU_H/IH HCOPraHN4YC€CKUX BCHICCTB».
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Pemrenne sKCIEpMMEHTANBHBIX 334ad II0 XMMUYECKMM CBOMCTBAM METAJUIOB M HEMETAJLIOB, IIO
Paco3HaBaHUIO U MOIYYECHUIO COEAMHEHUN METAJIJIOB U HEMETAILIOB.

Wnentudukanus HEOPraHWYECKUX BEIIECTB C MCIOJIb30BaHHEM HX (DU3UKO-XMMUYECKUX CBOMCTB,
XapaKTepHBIX KAaueCTBEHHBIX peakiuii. KauecTBeHHBIE peakiuu Ha cyabdar-, KapOOHAT- M XJIOPHUI-
AHUOHBI, HA KATHOH aMMOHUS

KoHntpoJubHas o
CBolicTBa HEOPraHUYECKUX BEILLECTB 2

paborta 2

Paznen 4. CTpoeHue U CBOIiCTBA OPraHUYeCKHUX BellleCTB 25

Tema 4.1. OcHoBHOE coep:kaHue 4 OK 01

Knaccudukanmus,

CTpoeHHe i Teoperuueckoe o0yueHue 2

HOMCHKJIATypa [losiBNneHne U pa3BUTHE OPraHMYECKOM XUMHH Kak Hayku. [Ipenmer opranndeckoit xumun. MecTto u

OpTaHMHYCCKHIX 3HAYEHHME OPraHMYIECKOM XMMUK B CHCTEME ECTECTBEHHBIX HayK.

BCIICCTB XUMHYECKOE CTPOCHHE KaK MOPSJA0K COCAMHEHHsS aTOMOB B MOJIEKYJIE COIVIACHO HMX BAJIEHTHOCTH.
OCHOBHBIE TOJIOKEHUS TEOPUU XUMHUYECKOTO CTPOCHMSI OpraHmyeckux coeauHenuit A.M. byrneposa.
VYriaepoaHblil CKEJeT OpraHuYecKON MOJIEKYJbl. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XUMHYECKOIO
CTpOEeHUs MOJIeKy. M3omepus u n30Mephl. 2
[lonsatue o ¢yHKMoHaNbHON Trpymnme. Pamukan. IlpuHnumnel kimaccuukanmuy —OpraHUYECKUX
coenuHeHUN. MexayHapoaHas HOMEHKJIAaTypa U TMPUHLUUIBL HOMEHKJIATYphl ~ OPraHUYeCcKHX
coenuHeHuil. [loHsTHe 00 a3oTconep)KalIMX COEIUHEHUSX, OMOJIOTMYEeCKH AaKTHBHBIX BeEIeCTBaX
(yrneBojax, »upax, Oelkax W Jip.), BBICOKOMOJIEKYISPHBIX COEIUHEHHSIX (MOHOMEp, MOJUMED,
CTPYKTYpPHOE 3BEHO)
IlpakTH4yeckue 3aHATHSA 2
Homenknatypa opraHMyecKux COEIWHEHUN OTAEIbHBIX KIIACCOB (HACHILICHHBIC, HEHACHIIECHHBIC H
apoMaTU4eCcKHe YIIeBOJIOPOAbI, CIUPTHI, (DEHOJIBI, alIbJETH/Ibl, KETOHBI, KAPOOHOBBIE KUCIOTHI U JIp.)
CocraBieHHe TOJHBIX W COKPAIIEHHBIX CTPYKTYPHBIX (OPMYNT OpPraHMYECKHX BEIIECTB OTIECIBHBIX 5

KJIaCCOB, MCIIOJIb3YyS HX Ha3BaHUS IO CHCTEMaTHMYECKOW M TPUBHAIBHOM HOMEHKIAType (3TUJIEH,
alleTWIeH, INIMLEpHUH, (eHou, (opManbaerui, YKCycHas KHCIoTa, INIMIMH). Pacdersl mpocreifmeit
(opMyIbl OPraHMYECcKOM MOJIEKYIIbI, HCXOS U3 3JIEMEHTHOTO cocTaBa (B %)
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Tema 4.2.
CaolicTBa
OpPraHHYECKUX
COCIUHCHHI

OcHoBHOe coepkaHue

13

TCOPCTI/I‘leCKOC oﬁyqelme

O®U3NKO-XMMHUYECKUE CBOMCTBA OPraHUYECKUX COEAMHEHUN OTHENbHBIX KiIaccoB (0COOEHHOCTH
KJaccu(UKay ¥ HOMEHKJIATYPhl BHYTPH KJIacca; TOMOJOTHYECKHHA psia U o0mas popmyIia; n30Mepus;
(u3HUYecCKre CBOMCTBA; XUMHUYECKHE CBOMCTBA; CIIOCOOBI MOTYICHHS ):

— MpeneibHble YTIeBOAOPObl (aJKaHbl M IUKJIOANKaHbl). ['OpeHHe MeTaHa Kak OJUH U3 OCHOBHBIX
HMCTOYHHUKOB TeIlIa B IPOMBIIIJIEHHOCTH U ObITy. CBOICTBA MPUPOJHBIX YIIIEBOJOPOIOB, HAX0XK/IEHUE B
MIPUPO/I€ U IPUMEHEHHUE AJIKAHOB;

— HempelenbHble (QJIKEHbl, AJKUHBI U aJKaJWEHbl) U apOMAaTUYECKHE YIIIeBOJOPOAbl. lopeHue
alleTUJIEHA KaK HCTOYHUK BBICOKOTEMIIEPATYPHOTO MJIAMEHU JIJIsl CBAPKH U PE3KU METAJJIOB

— KHUCIJIOpOJCOoepkKalliue COeUHEHNs (CTUPTHI U (EHOJIbI, KapOOHOBBIE KUCIOTHI U (PUPHI, aJIbIEIH/IbI
U KETOHBI, >XMUpBL, yriaeBoibl). IIpakThueckoe mNpUMEHEHHE ATUJICHIJIUKOJIA, TIJHIepuHa, (eHoma.
[Ipumenenue Qopmanbaeruia, ameraibAeruia, YKCYCHOM KHUCIOThl. MbUla Kak COJIM BBICHIUX
KapOOHOBBIX KHCIIOT. MOIOIIIME CBOMCTBA MbLJia

— a3oTcojJepiallde CoelWHEHUs (aMMHbBI M aMHUHOKHUCIOTHL, Oenku). BbicokoMousekynspHbie
COeMHEHUS (CUHTETUYECKHEe M OMOJIOTHYEeCKH-aKTUBHbIE). MoHOMEp, MoJiuMep, CTPYKTYpHOE 3BEHO.
[Tonumepu3anus 3TUIEHa KaK OCHOBHOE HAINIPaBJIEHUE €ro UCIIOIb30BaHUSI.

I'enetnueckas cBs3b MKy KJIaCCAMHU OPTaHUYECKUX COECTMHEHUN

IIpakTHYeckue 3aHATHS

CBolicTBa OPraHu4YCCKuX COC,I[I/IHGHI/Iﬁ OTACJIBbHBIX KJIAaCCOB (TpI/IBI/IaJ'IBHaH U MCXKIAYHapoaHasd
HOMCHKIJIaTypa, XUMHUYCCKUC CBOﬁCTBa, CII0COOBI nonyquI/m): npcaciIbHbIC (aJ'IKaHBI n I_II/IKJ'IOEU'IKaHLI),
HCIIPCACIIbHBIC (aJ'IKeHLI, AJIKMHBI U aJ'IKaI[I/ICHBI) H apoOMaTUYICCKHUC YIIJICBOAOPOAbI, CIIMPTHI U q)eHOJ'IBI,
Kap6OHOBI>I€ KHCJIOTBI u 3(1)I/IpBI, AJIbACT U IbI n KCTOHEI, AMHUHBI u AMHWHOKUCJIOTHI,
BBICOKOMOJICKYJIAPHBIC COCAUHCHUA. 3a,[[aHI/I${ Ha COCTaBJICHUC ypaBHCHI/Iﬁ XHUMHYCCKHUX peaKHI/Iﬁ C
Y4aCTUEM OPraHUYCCKUX BCIICCTB HA OCHOBAHHUU UX COCTaBa U CTPOCHUA

CocraBiaeHHE CXEM peaKquI (B TOM 4YHCJIC 10 IPCIIOKCHHBIM [CIIOYKaAM HpeBpaHleHHﬁ),
XapPaKTCPUIYIOIUX XUMHUYCCKUC CBOMCTBA OpPraHNUYCCKUX COCOUHEHHUH OTACIbHBIX KJIacCCOB, CITOCOOBI
HUX TIOJYYCHHA MW HA3BAHUC OPraHUYCCKUX COCOUHEHHUH 1O TpHBHaHBHOﬁ nin Me)KHyHaPOHHOﬁ

OK 01
OK 02
OK 04
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CHUCTEMAaTUYECKOW HOMEHKIIAType.
Pemienue mnpakTUKO-OPUEHTHUPOBAHHBIX TEOPETUYECKUX 3aJaHMl Ha CBOWMCTBA OPraHUYECKHX
COEJIMHEHUI OTEJIbHBIX KJIACCOB

JlabopaTopHas padora

JIaGopatopHas padota “IIpeBpaimieHuss OpraHMYECKHX BEIIECTB IPU HarpeBaHUH'".
[Tony4yenue sTuieHa U U3y4eHHE ero CBOMCTB. MoJenpoBaHne MOJIEKY)I U XMMUYECKUX MTPEBPALICHUN
Ha IIPUMeEpE dTaHa, STUJICHA, alleTUIICHA U JIp.

Tema 4.3.
Wnentuduxarnus
OpPraHHYECKUX
BEIIECTB, UX
3HAUYECHUE U
MIPUMCHCHHE B
OBITOBOM U
MPOU3BOJCTBEHHOMN
JIEeITEILHOCTH
yeJioBeKa

OcHoBHOE CoA€cpiKaHue

Teoperuyeckoe o0yueHue

buoopranmueckne coenuHeHus. [IpumeHeHne ¥ Ouwonormdeckass poJib yrieBonoB. OKwHCIeHHE
YIJI€BOAOB — HMCTOYHUK OHCPIruM KHUBBIX OPraHu3MOB. Oo6mactn NPpUMCHCHUA AMHWHOKHWCIIOT.
[IpeBpamenust OenkoB mHIIM B oOpraHu3Mme. buosormdeckue QyHknmm OenxoB. buonormdeckne
dbyHKIIMM XUPOB. PoJIb OpraHnuecKoi XMMUHU B PEIICHUH MPOOJIeM MUIIEBOH 0€30TTaCHOCTH

Ponp opranmyeckoit XMMHHM B pEHICHUH NPOOJIIEM SHEPreTHYECKOW OE30MacHOCTH, B Pa3BUTUHU
MEIUIMHBI, CO3JJaHUH HOBBIX MAaTEPHUAJIOB, HOBBIX UCTOYHUKOB SHEPTUM (JIbTE€PHATUBHBIE HCTOUYHUKU
sHepruu). OnacHOCTh BO3JCHCTBUS HA dKUBbIE OPraHU3Mbl OPraHUYECKHUX BEIIECTB OTAEIbHBIX KIacCOB
(YyrieBoJopo/ibl, CHUPTHI, (PEHOJNBI, XJIOPOPraHWYECKHE IMPOU3BOJAHBIC, aJbJACTHUABI U [p.), CMBICI
MoKa3aress MpeAesbHO TOMYCTUMOM KOHIEHTPALUU

JlabGopaTopHble 3aHATHS

JlaboparopHas padoTta: “UneHTuduranius opraHM4eCKuX COEAMHEHUN OTEIBbHBIX KIIACCOB”™
WNnentuduxaius opraHM4eCKUX COCIMHEHUN OTAEIbHBIX KIAcCOB (Ha MpUMEpe allbJeruI0B, Kpaxmania,
YKCYCHOM KHCIOTHI, O€IKOB W T.I.) C HCIOJIb30BaHUEM HUX (PHUIUKO-XUMHYECKUX CBOICTB U
XapaKTepHBIX KayeCTBEHHbIX peakuuid. Jlenmarypauus Oenka mpu HarpeBaHuu. L[BeTHble peakuuu
0enkoB.BO3HUKHOBEHHE aHAIMTHYECKOTO CHTHAla C TOYKH 3pPEHUS XHMUYECKUX TIPOIECCOB MpPH
MPOTEKAHUH KaYECTBEHHOW PEaKIUH, MO3BOJISIONICH HACHTU(PHUIIMPOBATH MPEATIOKEHHbBIE OPraHUYEeCKHe
BellleCTBa

OK 01
OK 02
OK 04
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KonTpoabHast

CrpykTypa 1 CBOMCTBA OPraHUYECKUX BELIECTB

padora 3
Paznean 5. Kunernveckne u TepMOAMHAMUYECKHE 3aKOHOMEPHOCTH MPOTEKAHUS XUMUYECKHUX peakuuid
CkopocTb OcHoBHOE coep:kaHue OK 01
XUMHYECKUX OK 02
peaKiyn. Teopernyeckoe o0yueHue
XHUMUYECKOE
paBHOBecHE CKOpoCTh peakii, €€ 3aBUCUMOCTh OT Pa3IUYHbIX (HDaKTOPOB: MPUPOJBI PEArHPYIOMINX BEIIECTB,
KOHIICHTPAIIUU pearupyronmx BEIIIECTB, TEeMIIepaTyphl u IO AN peaKIMOHHON
MOBEPXHOCTU. TerIoBhIedIPPEKTH XUMHUUECKUX PEAKIIN. IK30-H SHIOTEPMHUUECKHUE, PEAKIIHH.
O6patumocTh peaknuid. XUMHUYECKOE paBHOBECHE M €ro CMEIIEHWE TMOJi JIEHCTBHEM pPa3IuIHBIX
(hakTOpOB (KOHIICHTPAIUS PEAreHTOB WJIM MPOJIYKTOB PEAKIMH, JAaBJIEHNE, TEMIIEpaTypa) UIsl CO3/IaHuUs
ONTUMAJIBHBIX YCIOBUN MPOTEKaHUs XUMUYeCKUX npoueccoB. [Ipunnun JlelllaTense
IIpakTHyeckue 3aHATHS OK 01
OK 02
Pemenne npakTUKO-OpMEHTHPOBAHHBIX 3a/JaHUN Ha aHanu3 (PaKTOpOB, BIMSIOMIMX Ha H3MEHEHHE
CKOPOCTH XMMHYECKON peakluu, B T.4. C MO3UIMI IKOJIOTUYECKHU 1IeIECO00Pa3HOTO MOBEJACHUS B OBITY
U TPYAOBOH EATEIHHOCTH B IEJIAX COXPAHEHHS CBOETO 3/I0POBbS U OKPYKaIOIIEH IPUPOTHOMN Cpebl.
Pemienue mnpakTUKO-OPUEHTHUPOBAHHBIX 3aJaHuii Ha npuMeHeHue npuHuuna Jle-IllaTtense s
HaXO0XJCHHUS HANpPaBJICHUS CMEIIEHUS PABHOBECHS XUMHYECKOW pEaKIUH U aHaidu3 (akTopoB,
BIIUSIIOLIUX HA CMEIIEHNE XUMUYECKOTO paBHOBECHS
Pa3znea 6. PacTBOpbI
Tema 6.1. OcHoOBHOE cojlep:KaHue OK 01
ITonsarue o OK 02
pacTBopax Teoperuyeckoe o0yueHue OK 07

PaCTBOpeHI/Ie KakK CI)I/IBI/IKO-XI/IMI/ILIGCKI/II‘/JI mpounecc. PaCTBOpLI. Cnoco0Ob1 MPUTOTOBJICHUA PACTBOPOB.
PaCTBOpI/IMOCTB. MaccoBass  Joid pacTBOPCHHOTO  BCICCTBA. CMBICTT  TIOKa3aTens MpeaACIIbHO
Z[OHYCTHMOﬁ KOHICHTPAIUN U €0 UCIIOJIB30BAHUC B OLICHKE AKOJIOTMYECKOM 0€30MacHOCTH.

HpaBHna OKOJOTHYCCKHU uenecoo6pa3H0r0 NOBCACHUA B 6LITy n prI[OBOfI ACATCIIBHOCTH B ILECIAX
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COXPAHEHUsS CBOETO 3JI0POBbS M OKPYKAKOWIEH NPUPOJHONW CPEbl; OMMACHOCTh BO3JAECHCTBUS HA KUBBIE
OpraHru3Mbl OIMPCACIICHHBIX BCIICCTB.

Pemienue mpakTUKO-OpUEHTHPOBAHHBIX PACUETHBIX 33/IaHUI Ha PAaCTBOPHI, UCIIOJIb3yeMbIe B OBITOBOH U
MPOU3BOJACTBEHHOM JESITEILHOCTH YEIOBEKA

Tema 6.2. OCHOBHOE coiepKaHue OK 01
HccnenoBanue OK 02
CcBOICTB pacTBOopoB |JIaGopaTopHbIe 3aHITHS OK 04

JlabopaTtopHnas pabota «IIpurotoBiaeHue pacTBOPOBY.

[IpuroToBiieHue pacTBOpPOB 3a/laHHON (MaccoBoi, %) KOHIEHTpalH (C MPaKTUKO-OPUEHTUPOBAHHBIMU

BOIIPOCAMH) U OTIPEJIENIEHNE CPEIbI BOJHBIX PACTBOPOB.

Pemrenne 3a1a4 Ha IPUTOTOBJICHHE PACTBOPOB
IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COJEPKAHNE
Paznea 7. Xumusi B GbITY H POM3BOJACTBEHHOI IEATETLHOCTH YeJI0BEKA OK 01

OK 02

Xumusi B ObITY U |OcHOBHOE coep:KaHue OK 04
MIPOU3BOJICTBEHHO
UPOMSBOL OK 07
U ICATCIIBHOCTH  [TeopeTnyeckoe o0yueHue

YCJI0BCKa

Hosgeiimre n0CTHXKEeHNST XUMUYECKOW HAYKU U XUMUYECKOM TexHosnoruu. Poibp xumuu B obecrieueHuu
9KOJIOTMYECKOM, SJHEPreTUYECKON 1 MUIIEBOI Oe301MacHOCTH, pa3BUTUN MeAUIMHLI. [IpaBuia noucka u
aHaJl3a XUMHYECKOM HH(pOpMAIMM W3 pa3MYHbIX MCTOYHHMKOB (HaydyHas U Yy4eOHO-Hay4dHas
muTepaTrypa, cpeAcTBa MaccoBoil undopmarmu, cetb IHTepHer)

IlpakTH4Yeckue 3aHATHSA

ITouck m aHanmu3 KeMcoB O IMPUMCHCHHUU XHUMHUYCCKUX BCIICCTB U TEXHOJIOTUN C yueToOM 6y):[y1uel71
HpO(b@CCHOHEU'ILHOﬁ JACATCIIBHOCTH 10 TEMaM: BaKHEHIIINE CTPOUTCIIbHBIC MaTCpHaJlbl,
KOHCTPYKIHMOHHBIC MaTe€puajibl, KpacKHh, CTCKJIO, KCpPpaAMHKA, MaTCpuaJibl I SJICKTPOHUKH,
HaHOMAaTCepHuajbl, TCKCTUJIBHBIC BOJIOKHA, HWCTOYHUKU OHCPIrUH, OPraHUYCCKHUEC W MUHCPAJIbHBIC
y,I[O6peHI/I$[, JICKApCTBCHHBIC BCIICCTBA, OBITOBAsT XUMHSL.

3aIJ_[I/ITaZHpeI[CTaBJ'IeHI/IC PE3YJIbTAaTOB PCIICHUA KelCOB B (I)opMe MHHH-J0KIIaaa € Hpel’»eHTaHHeﬁ
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IIpoMe:xxyTOYHAs aTTecTAllUsA 0 AUCHHILIMHE (1M PepeHIMPOBAHHBIN 3a4eT)

Bcero

72
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3. YCJI0BUSA PEAJIMBALIUN MMPOTPAMMBI  OBIIEOBPA3OBATEJLHOM
JUCIHHUIIVIMHBI

3.1. MaTepuabHO-TeXHHYECKOE o0ecrieyeHue

Peanuzanuss mnporpamMMbl  yueOHOM — AMCUMIUIMHBI — NPOU3BOJUTCS C  IPUMEHEHUEM
JTUCTAHIIMOHHBIX TEXHOJIOTUN U TpeOyeT HAIMUHUS JIEKTPOHHOU 00pa30BaTEeIbHON CPEJibl; Y4EOHOTO
KaOWHeTa.

OoGopynoBanue yueOHOro kabnHera:

e KJaccHas J0CKa;

® [10Ca/I0YHBIC MECTA 110 KOJUYECTBY O0YJarOITUXCS;

e pabodee MECTO MPETo1aBaTels;

e y4yeOHO-IIPaKTHUECKOe 000pyAOBaHHE, HEOOXOAUMOE /sl TIPOBEACHHUS MIPETyCMOTPEHHBIX
porpaMMoi npaktuyeckux 3aHsatuil. B coorBerctBue ¢ n.4.4. ®I'OC CIIO pomyckaercs
3aMeHa 000PYIOBaHMS €T0 BUPTYAIbHBIMH aHAJIOTAMH.

Texnuueckue cpeacTBa 00y4yeHHs :
®  KOMIIBIOTEPHI C BHIXOJIOM B ceTh Internet;

e cailr «JIuuHas cTyaus» ¢ BO3MOKHOCTBIO PAaOOTHI C 3JIEKTPOHHBIM 00pa30BaTEIbHBIM
pecypcom;
®  3JEKTPOHHbIE OUOIMOTEUHBIE PECYPCHI.

YyeoHo-MeTOoANYECKOE 00ecneueHne TUCIUIIINHEIL:
* METOJIMYECKHUE YKA3aHUS 10 OPraHU3alUN MPAKTUUECKUX 3aHATHH;
* METOJIMYECKHUE YKa3aHUS 10 CAMOCTOSATEIILHOHN padoTe.

3.2. UndopmannoHHoe odecriedeHUe peaau3aluy mMporpamMmmbl

OcHOBHbIE HCTOYHUKH

1. Ta6puensa O.C., OctpoymoB W.I'., CmagkoB C.A. Xumus 10 kmacc. - AKIMOHEpHOE
obmectBo «M3natenbeTBo «IIpocBemnieHuey

2. T'abpuenssn O.C., OctpoymoB WM.I'., CnamkoB C.A. Xumus 11 kmacc. - AKIHOHEpHOE
obmectBo «M3narenberBo «IIpocBemnieHue

3. Epemun B.B., Ky3ssmenko H.E., Tepenun B.W., Ipo3noB A.A., JIynun B.B. Xumus 10 kiacc.
/ mox penakuueii Jlynuna B.B. - AknmonepHoe obiectBo «M3aarensctBo «lIpocBemnienue»

4. Epemun B.B., Kyspmenko H.E., [lpo3moB A.A., Jlynun B.B. Xumus 11 kmacc. / mop
penakuueii Jlynuna B.B. - Akiimonepnoe ob6miectBo «M3narensctBo «IIpocBemenue»

Jlono/IHUTeIbHbIEe HCTOYHUKH

1. Xumus. 10 knace. Yrinyonénuslii ypoBenb: yueonuk/ B.B. Epemun, H.E. Ky3pmenxo,
B.M. Tepenun, A.A. [Ipo3nos, B.B. JIlynun; nox pexn. B.B. JIlynuna. — M.: IIpocsemienue,
2022. — 446, [2] c.: un.

2. Xumus. 11 knace. YrnyOnénusiii ypoBeHs: yueouuk/ B.B. Epemun, H.E. Ky3pmenxo,
A.A. lpo3nos, B.B. Jlynun; oz pen. B.B. Jlynuna. — M.: [Ipocsemenue, 2022. — 478, [2] c.:
170
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3. Xumus. Yrimy6neHusiii yposenb. 10—11 kinaccsl: pabouas nmporpamma K uaun Y MK

B.B. Jlynuna: y4e0HO-METOIUYECKOE nocooue / B.B. Epemumn,
A.A. [Ipo3nos, U.B. Epemuna, 2.10. Kepumos. — M.: Jlpoda, 2017. — 324, [1] c.
4. Mertoauueckoe mocobue k yuyeOHuky B. B. Epemuna, H. E. Ky3bsmenko,

B.U. Tepenuna, A. A. [Ipo3znosa u np. «Xumus. YrayoneHnaslii yposeub». 10 kmace / B. B.
Epemun, AA. Hpo3nos, N.B. Epemuna, B. n. MaxonuHa,
O. 10. Cumonoga, 2.10. Kepumos. — M.: [Ipoda, 2018. — 339 c: n.

S, Mertoanueckoe mocobue k yueOnuky B. B. Epemmna, H. E. Ky3pmenko, A. A.
JHpo3noBa u ap. «Xumus. YTayoneHHsii ypoenb». 11 kimace / B. B. Epemun, A.A. [Ipo3nos,
N.B. Epemuna, H.B. Bonkosa, H.B. ®upcrosa, 2.10. Kepumos. — M.: [Ipoda, 2018. — 423
C.: WL

6. I'ycena, E. B. Xumusa g CIIO: yue6HO-MeToauueckoe nocodue / E. B. I'yceBa, M. P.
3uranmuHa, [[. Y. KymukoBa. — Kazanp: KHUTY, 2019. — 168 c. — ISBN 978-5-7882-
2792-4. — Texct: snekTpoHHBIN // JlaHb: snekTpoHHO-OMOmmoTeyHas cucrema. — URL:
https://e.lanbook.com/book/196096 (mara obpamenus: 14.10.2022). — Pexxum noctyna: s
aBTOPH3. NIOJIb30BATEIICH.

7. UYepnukoBa, H. 0. Xumus B 1ocTynmHOM H3/10KeHUH: ydyeOHOe nocobue ams cro / H.
10. YepuukoBa. — 2-¢ u3j., crep. — Cankr-IlerepOypr: Jlanb, 2022. — 316 ¢. — ISBN 978-
5-8114-9500-9. — Tekct: 31eKTpoHHBINA // JlaHb: 3JIEKTPOHHO-OMOIIMOTEUHAS CHUCTEMA. —
URL: https://e.lanbook.com/book/195532 (mata oOpamenus: 14.10.2022). — Pexum
JOCTYyTA: U aBTOPHU3. TIOJIh30BaTENEH.

8. [euuneina, JI. B. Xumus: yaednoe nocodue / JI. B. IlleBuunpbina, A. . AnapHes.
— Hosocubupck: HI'TY, 2017. — 92 c. — ISBN 978-5-7782-3345-4. — Texkcr:
ANEKTPOHHBIN /l Jlanb: AJIEKTPOHHO-OMOINOTEYHAS cucrema. — URL:

https://e.lanbook.com/book/118505 (mara oGparenus: 14.10.2022). — Pexxum gocrtyma: uist
aBTOPU3. MOJIL30BATEIICH.

9. bmmnos, JI. H. Xumust: yueonuk ais CIIO / JI. H. biunos, U. JI. Ilepdunosa, T. B.
CokonoBa. — 2-¢ u3a., crep. — Cankr-IlerepOypr: Jlans, 2021. — 260 c¢. — ISBN 978-5-
8114-7904-7. — Tekct: 2yeKTpoHHBIN // JlaHb: 2JIE€KTPOHHO-OMOIMOTEUHAs CHUCTEMaA. —
URL: https://e.lanbook.com/book/167183 (mata oOpamenus: 14.10.2022). — Pexum
JOCTYyTIa: JUIs aBTOPH3. TOJIb30BaTENIECH.

10. labpuensu, O. C., JleicoBa, I'. I'. Xumus: kHura ans mpenojaBatens: y4ed.-MeTos.
nmocoodue. — M. Akagemus, 2012. - 332 c.

11. UYepnukona H. 1O., MemepsikoBa E. B. Pemaem 3amaun no XuMuu camMOCTOSITEIBHO:
yuebHoe nmocobue / H. FO. YUepnukona, E. B. MemepsikoBa — Caunkt-IlerepOypr: Jlans, 2022.
— 328 c.

12. PesnukoB B. A. COOpHHK yIpakHEHHI U 3aJa4 10 OpPraHU4ecKOd XUMHUH: ydeOHOe

noco6ue / B.A. PeznukoB — Cankr-IlerepOypr: Jlans, 2021. — 226 c.
13. Kanycruna A. A., Xamsuenko WM. I'., JIuGanos B. B. OOmas u HeopraHumyeckas

xumust. Ilpaktuxkym / A. A. Kamycrtmua, WM. I'. Xamnpuenko, B.B. JImbanos— CaHKT-
ITetepOypr: Jlans, 2020. — 152 c.

14. I'abpuensn O.C. Xumust: yue6. aius cryn. npod. yue6. 3apenenuit / O.C. I'aGpuenss,
N.I". OctpoymoB. — M., 2016- 256 c.

15. I'abpuensn O.C. Xumus i npodeccuil U cenuaabHOCTEH TEXHUYECKOTO MPOoduIIs:
y4eOHUK s CTyd. yupexaeHuil cpen. mpo¢. obpasosanust / O.C. T'abpumensn, W.I.
OctpoymoB. — 4-e u3n., crep. — M: M3narensckuit neHTp «Akagemus», 2017. — 272 c.

22


https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%A0%D0%B5%D0%B7%D0%BD%D0%B8%D0%BA%D0%BE%D0%B2%20%D0%92%D0%BB%D0%B0%D0%B4%D0%B8%D0%BC%D0%B8%D1%80%20%D0%90%D0%BD%D0%B0%D1%82%D0%BE%D0%BB%D1%8C%D0%B5%D0%B2%D0%B8%D1%87&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9A%D0%B0%D0%BF%D1%83%D1%81%D1%82%D0%B8%D0%BD%D0%B0%20%D0%90%D0%BB%D0%B5%D0%B2%D1%82%D0%B8%D0%BD%D0%B0%20%D0%90%D0%BD%D0%B0%D1%82%D0%BE%D0%BB%D1%8C%D0%B5%D0%B2%D0%BD%D0%B0&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%A5%D0%B0%D0%BB%D1%8C%D1%87%D0%B5%D0%BD%D0%BA%D0%BE%20%D0%98%D1%80%D0%B8%D0%BD%D0%B0%20%D0%93%D1%80%D0%B8%D0%B3%D0%BE%D1%80%D1%8C%D0%B5%D0%B2%D0%BD%D0%B0&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9B%D0%B8%D0%B1%D0%B0%D0%BD%D0%BE%D0%B2%20%D0%92%D0%B8%D1%82%D0%B0%D0%BB%D0%B8%D0%B9%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%B2%D0%B8%D1%87&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9B%D0%B8%D0%B1%D0%B0%D0%BD%D0%BE%D0%B2%20%D0%92%D0%B8%D1%82%D0%B0%D0%BB%D0%B8%D0%B9%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%B2%D0%B8%D1%87&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9A%D0%B0%D0%BF%D1%83%D1%81%D1%82%D0%B8%D0%BD%D0%B0%20%D0%90%D0%BB%D0%B5%D0%B2%D1%82%D0%B8%D0%BD%D0%B0%20%D0%90%D0%BD%D0%B0%D1%82%D0%BE%D0%BB%D1%8C%D0%B5%D0%B2%D0%BD%D0%B0&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%A5%D0%B0%D0%BB%D1%8C%D1%87%D0%B5%D0%BD%D0%BA%D0%BE%20%D0%98%D1%80%D0%B8%D0%BD%D0%B0%20%D0%93%D1%80%D0%B8%D0%B3%D0%BE%D1%80%D1%8C%D0%B5%D0%B2%D0%BD%D0%B0&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9B%D0%B8%D0%B1%D0%B0%D0%BD%D0%BE%D0%B2%20%D0%92%D0%B8%D1%82%D0%B0%D0%BB%D0%B8%D0%B9%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%B2%D0%B8%D1%87&t=12&next=1

HNHuTepHeT-pecypcsl

1. hvsh.ru — XXypuan «Xumus B mKOJIEH.

2. https://postnauka.ru/themes/chemistry — nexkuuun mno xumuu Ha caiite [locTHayka.
http://gotourl.ru/4780 (http://elementy.ru/)

HayuHo-nonymnspHblii IPOEKT «neMeHThl 00NbInoil Hayku» ((pusmka, XUMUs, MaTeMaTHKa,

aCTPOHOMHMS, HAYKH O KHU3HU, HayKHu o 3emiie). HoBocTu Hayku, KHUTH, HAYYHO-[IOIYJISIPHBIE CTAThH,
JICKITMHM, DSQHIUKIIOIIC AN,

3. http://gotourl.ru/4783 (http://potential.org.ru/)

Caiit HayuHo-nomyssspHoro skypHana «llorenumam». Xypnan wuzmaéres ¢ 2005r., ¢

2011 r. — pazgen «XuMUD».
4. http://gotourl.ru/4785 (http://www.hij.ru/)
CaliT Hay4HO-TIOITYJISIPHOTO JKypHaja « XUMHS 1 KU3HbY. XKypHan m3naéres ¢ 1965 T.
5. http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/)
OTkpbITast 37IeKTpOHHask OubIMoTeka xuMuueckoro nopraina «Chemnet», cogepKuT ydeOHbIe

1 MHGOPMAIIMOHHbBIE MaTepUaJIbl JUIsl IIKOJIBHUKOB U yuuTened. B Hell MOXHO HalTH y4eOHHKHU 1O
00111el 1 HEOPTraHUYECKON XMMUHU, OPraHUYECKON XUMUH, MyJIbTUMEINaMaTepUalbl, a TAKKe 3a1aul
XUMHUYECKUX OJIUMITHAJT C PEIICHUSIMH, 3a7[a91 BCTYITUTEIBHBIX K3aMEHOB ISl aOUTYPUEHTOB.

6. http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/)

Nudopmanmonnsie Matepuainsl 06 onuMmnuagax: MoCKOBCKOM Topojckoi, Beepoccuiickoi,
MenneneeBckoil, MexayHaponnoi. [IpuBeneHbl 3amaum TEOPETUYECKUX M DKCIEPUMEHTAIbHBIX

TYpOB, NOPOOHBIE pelIeH s, CIUCKU U GoTorpaduu nodeauTenei.

7. http://gotourl.ru/7179 (http://chem.dist.mosolymp.ru/)

Cucrema NUCTAaHIIMOHHOTO OOYYCHMS, HAIpaBJCHHas B MEPBYIO odepeab Ha MOJITOTOBKY K
OJIMMITMA/IAM BCEX YPOBHEW — OT IMIKOJBHBIX 10 MexayHapoaHoil. CallT cOOepKUT OTPOMHOE

KOJIMYCCTBO 3a/a4d, CIPYHIIUPOBAHHBIX KaK IO TEMAaM, TaK WU IO OJUMIIMAaJaM. Tlo BceM OCHOBHEIM
pasnenam XUMHUU TPUBEAEH TCOPETUUCCKUN MaTeprall U Pa3o0paHbl pelIeHUs] TUTIOBBIX 3a/1a4.

8. http://gotourl.ru/4789 (http://www.nanometer.ru/)

HOpTaJ'I no HaHoTexHoJiorusaM. OcHOBHas CJIb — Ppa3BUTHUC 06paSOBaHI/I${ B oOiactu

HAHOTEXHOJIOTUH U IIOAr0OTOBKA K HHTCPHET-OJIMMITNAAC 110 HAHOTECXHOJIOTUAM.
9. http://gotourl.ru/4790 (http://webelements.com/)
Hanéxnas crpaBouyHas wHGOpMaIus O XHMHUYECKMX OJJIEMEHTaX W WX CBOHCTBax (Ha

AHTJIMICKOM SI3BIKE).
10. http://gotourl.ru/4792 (http://periodictable.ru/)
PYCCKOHSLI‘IHBII;'I CalT O CBOMCTBAX XUMHUYECKUX DIJIEMEHTOB.
11. http://gotourl.ru/7180 (https://www.lektorium.tv)
Hexommepueckuii CalT  OHJIAH-00pa30BaHU, COIEpPKUT  MHOIO  HUHTEPECHBIX

00pa3oBaTeNbHBIX KYpCOB W BHJCOJEKLUUI Uil IIKOJBHHKOB, CTYIGHTOB M yuutenei. Ecte
HECKOJIBKO KYPCOB 110 XUMHH.

12. http://gotourl.ru/4800 (https://www.cas.org/)

Caiit ChemicalAbstractService — caMblif aBTOPUTETHBII B MUPE XUMHHU UH(POPMALMOHHBIN

HMHTEpHET-pecypc (CaiT MiaTHbIN).
13. http://www.organic-chemistry.org/
[Topran no opraHMYECcKO XUMUHU Ha AaHTJIIMICKOM SI3bIKE.
14. http://www.xumuk.ru
CaliT 0 XUMHUHM: KJIAaCCHUECKHE Y4YEOHHKH, CIPABOYHMKH, OHHIMKIONEINH, TIOHUCK

OpPraHu4Y€CKrUX U HCOPTAaHNICCKUX peaKHHﬁ, COCTaBJICHHUC ypaBHCHI/Iﬁ pCaKHHﬁ.
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15. http://orgchemlab.com/

IIporpammHoe oGecnieyeHue:

[IporpammuoOe o0ecrieueHue, SIBISAIONICECS YaCThIO  DIEKTPOHHONW  MH(POPMALMOHHO-
o0Opa3oBaTeNbHON Cpebl H 0a3upyroeecs Ha TeIEKOMMYHUKAMOHHBIX TEXHOJIOTHSIX:

- KOMIIBIOTEpHBIE 00YYaIOIIE TPOrPaMMBI;

- TPEHUHTOBBIC U TECTHPYIOIIUE TIPOTPAMMBI;

- HHTEIJICKTYaJIbHbIE pOOOTH3MPOBAHHBIE CUCTEMBI OIICHKH Ka4eCTBA BHIIIOJHEHHBIX paboT.

[Iporpamma ympaBieHuss oOpaszoBarenbHbIM mporeccom B OUOC  (MadopmarnmonHas
texHoJsiorus. [Iporpamma ynpasieHust oopazoBarenbHbiM mporieccom. KOMBAT).
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4. KOHTPOJIb ! OIIEHKA PE3YJbTATOB OCBOEHMS OBIIIEOBPA3OBATEJIBLHON

JUCIHHUIIVIMHBI

KoHTposp 1 oneHKa pe3ylbTaToB 00y4eHHUsl OCYLIECTBIIETCS IPENoJaBaTeIeM B IIpoLecce

IMPOBCACHUSA IMPAKTUYCCKUX 3aHATHHN U Ha60paTOpHI>IX pa60T, TECTUPOBAHHA, d TAKIKC BBLIIIOJIHCHUA

00yJaromuMuUCs WHAWBHIYAIbHBIX 3aJaHUH, MPOEKTOB, HCcienoBaHUW. Pe3ympTaThl 00ydeHUs

OIMpCACIIA0T, YTO 06y‘IaIOHII/ICC$I JOJDKHBI 3HAThb, IMMOHUMATb U ACMOHCTPHUPOBATH IO 3aBCPIICHUU

HU3YUCHUA JUCHUIIINHBI.

Jst hbopmMupoBaHusi, KOHTPOJIS W OIEHKH pPE3yJbTaTOB OCBOCHUSA YYEOHOW MCIUIUTAHBI

WCIIOJIb3YETCSI CUCTEMa OLIEHOYHBIX MEpPOTNPUTHI, MPEICTaBIsAIONIas coOO0MW KOMIUIEKC y4eOHBIX

MEpPOTIPUATH, COTJIAaCOBAHHBIX C pe3yibTaTaMHu 00y4deHHsI U cPopMynupoBaHHBIX ¢ yueTom OI'OC

COO (mpeametnsbie pe3yabTaThl o quciumuinie) u I'OC CIIO.

Ne OK Monayas/Paznen/Tema

PesyabTaTr 00y4yeHus

Tunsl oeHOYHBIX

MeponpHuATHH
| | OcHoBHOE conepkanue
1 D opMyIHPOBATH
Paznen 1. OcHoBBI pMyTHp
0a30Bble MOHATUS U
CTPOEHUS BellecTBa
3aKOHBI XUMHUH
1.1 | OK 01 CtpoeHue aToMOB CocraBaars xumuueckue | ltyaupoBanue
XUMHYECKUX bopMynbl COeIMHEHUH B Tecruposamme

AJIEMEHTOB U MpUpPOIa
XMUMHYECKOH CBS3U

COOTBETCTBHH CO
CTCIICHBIO OKUCJICHUA
XUMHNYCCKHX 3JICMCHTOB,
HCXO0Js U3 BAJICHTHOCTHU
u
QJICKTPOOTPULIATCIBHOCT

BrimmonHeHne MpakTHIecKuX
3aJaHuN

KonTtponsHas pabora

BrmmonrHenne 3aanuii Ha
maddepeHITnaaTLHOM 3a4eTe

124 (aK3amMeHe)
1.2 [ OK 01 [Tepuonuueckuii 3akoH | XapakTepu3oBaTh HItynupoBanue
OK 02 u tabmuma J[. 1. XUMHYCCKHE HIIEMCHTBI B | 1, CTHpOBAHHE
MenneneeBa COOTBETCTBUHU C UX
OJIOKCHIEM B BLIHOJ'II;IeHI/Ie MPaKTHYECKUX
. 3aIaHuU#
NEePUOJINYECKON CUCTEME
XUMHUUECKHX dj1eMeHToB | KoHTponbHas pabora
A.1. Mennieneena Brinonnenue 3aganmii Ha
g dhepeHInaIbHOM 3a4eTe
(’K3aMeHe)
2 Pazpea 2. Xapakrepu3zoBaTtb
Xumunueckue THIIBI XUMHYECKUX KontpoabHnas padora
peakunu peakuui
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Tunbl 0O1EHOYHBIX

Ne OK Mopyas/Pazgen/Tema | Pe3yabTar 00yyeHus .
MeponpusTHI
2.1 [ OK 01 THUIBI XUMHYECKUX CocraBiTh peakiuu MTyaupoBanue
OK 04 peakuuit COCIMHEHMUS, TecrHpoBamHe
pasnoxeHus, oOMeHa,
3aMeIeHHH, BI)IHOJ'HjCHI/IC IMPAKTHUYCCKUX
3a1aHUi
OKHCITUTEIBHO-
BOCCTAHOBUTEIIbHBIC KontponbHhas pabora
peaKknuu Brinmonnenue 3aganuii Ha
T QepeHIInansHOM 3a4eTe
(’x3ameHe)
2.2 DNeKTpOIUTHYECKAS CocTaBisTh ypaBHEHUS
JIUCCOINAITNS 1 XUMUYECKUX PEAKITUU
HWOHHBIN 0OMEH MOHHOTO 0OMEHa ¢
ydacTHeM
HEOPraHUYECKUX
BEIIICCTB
3 Paznen 3. Crpoenue u | UcciaenoBars crpoenne | KonrposabHasi paGora
CBOMCTBA U CBOJiCTBa
HEOPraHU4YecKux HEOPraHU4YecKux
BellleCTB BelllecTB
3.1 [ OK 01 Knaccudukanmus, Knaccudunmponarts [TynupoBanue
HOMEHKJIaTypa 1 HEOpPraHU4YeCcKue TecTuposarme
CTpOEHHUE BEIIECTBA B
HEOPraHUYECKUX COOTBETCTBUHM C UX BI’IHOHEICHHG TTPAKTHHYCCKAX
3a1aHUU
BEIIECTB CTPOEHUEM
KontponsHas pabora
Brinonuenue 3aganuii Ha
g dhepeHInaIbHOM 3a9eTe
(aK3amMeHe)
3.2 | OK 01 DU3HUKO-XUMHUYECKHE YcranaBpiauBaTh ITynupoBanue
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Tunbl 0O1EHOYHBIX

Ne OK Mopyas/Pazgen/Tema | Pe3yabTar 00yyeHus .
MeponpusTHI
OK 02 CBOMCTBA 3aBUCHUMOCTb (PH3HKO- TectupoBanue
HEOPraHMYeCKUX XUMUYECKUX CBOMCTB BRITIO/HCHYE TPAKTHICCKHX
BELIECTB HEOPraHUYECKUX 3a7aHuit
BELIECTB OT CTPOCHUS
KontponbsHas pabora
aTOMOB U MOJIEKYJI, a
TaKXe TUIIA Brimonnenue 3ajanui Ha
KPUCTAJIIMYECKOU auddepeHIuanbHOM 3auere
peleTkn (’x3ameHe)
3.3 | OK 01 Unentuduxanms HccnenoBats ItyaqupoBanue
OK 02 HEOPraHNYECKUX KaqeCTBEHHBIE PEAKIMH | Toorymopanme
OK 04 BEIECTB HEOPraHUYECKUX
BEIICCTB BI)IHOJ'H:IeHI/Ie IMPAKTHUYCCKUX
3a/1aHui
KonTponeHas pabora
Brinonnenue 3amanui Ha
T QepeHInanLHOM 3a4eTe
(Px3amene)
4 Pa3nen 4. Ctpoenue u | UcciienoBatb crpoenne | KonrpoJsbHasi padora
CBOliCTBa U CBOMCTBA
OPraHMYecKux OPraHMYecKUX BellecTB
BeILEeCTB
4.1 [ OK 01 Knaccudukanus, Knaccupunuposats ItymupoBanne
CTPOEHHE U OPraHUEeCKUE BEILECTBA | Teorymopanme
HOMEHKJIaTypa B COOTBETCTBUHU C UX
OpPraHWYEeCKUX BEUIECTB | CTPOCHUEM BHHOHEIeHHe TpAKTIHCCKIX
3aJaHU
KontponrsHas padora
Brinonnenue 3aaanuii Ha
mud dhepeHInaIbHOM 3a9eTe
(aK3amMeHe)
4.2 | OKO01 CaolicTBa YcranaBnuBaTh HItynupoBaHue
OK 02 OpraHUYeCKUX 3aBHCHUMOCTb (PU3UKO- Tectuposante
OK 04 COEIMHEHU I XUMHUYECKUX CBOMCTB

OpraHU4YC€CKUX BCIICCTB
OT CTPOCHUA MOJICKYIJI

BrimonHeHne mpakTHYECKIX
3aIaHUU

KonrtponbsHas padora

BrimonHenue 3aganuii Ha
I QepeHInaNIEHOM 3aUeTe
(3x3ameHe)
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THIBI OLIEeHOYHbIX

Ne OK Mopyas/Pazgen/Tema | Pe3yabTar 00yyeHus .
MeponpusTHI
4.3 | OK 01 Nnentuduxarms Hccnenosath HItyaqupoBanue
OK 02 OPraHuYeCKUX KAUYECTBECHHbBIE PEAKLIUHU Tectuposane
OK 04 BELIECTB, UX 3HAUEHHUE | OPraHUYECKUX
¥ TIPUMEHEHNE B COeIMHeHNiT OTAeNbHBIX | DPIIOHCHNE NPAKTHHECKNX
. 3a1aHui
OBITOBOM U KJIACCOB
MPOU3BOJCTBEHHOMN KontponsHas padora
ACATCIBHOCTH Brinmonnenue 3aganuii Ha
ICIIOBCKA 1 hepeHuanbHOM 3aUeTe
(’x3ameHe)
S XapakTepu3oBaTh ITyamposanne
Paziex 5. BJIMSIHHE PA3JTHYHBIX TecTHporarme
K ¢daxrTopoB Ha
HHeTH4YeCcKHe u
paBHOBecne n CKOPOCTB BI)IHOJII;ICHI/IG MMPAKTUYCCKUX
TEePMOJAUHAMHYECKHUE . 3aJIaHui
XMMHUYECKHUX peaKiuii
3aKOHOMEPHOCTH
KonTponsHas padora
NPOTEeKAHUSA
XHMHYECKHX PeaKiuii BrimmonrHenune 3ajaHui Ha
T epeHITnaNTLHOM 3a4eTe
(ax3ameHe)
5 | OKO0l CkopocTh XUMHUUYECKUX | XapaKTepu3oBaTh HItynupoBanue
OK 02 peakuuii. XuMHU4YECKOE | BJIUSIHUE KOHIICHTPALlUH TecTuposarme
paBHOBECHE pearupyrouux BeuecTB
u TeMHepaTypBI Ha BI)IHOJII;IGHI/IG NMPaAKTUYCCKUX
3a]aHuU
CKOPOCTh XUMHUYECKHX
peakiuii KonTponsHas padora
XapaxTepu3oBath Brinonnenue 3aaaHuii Ha
BIIMSHAC U3MCHCHNS nuddepeHnnanbHOM 3a4ere
KOHIIEHTPAIIMK BEUIECTB, | (3x3aMeHe)
peakuuu cpebl U
TEMIIepaTypbl Ha
CMELIEHUE XUMUYECKOTO
paBHOBECHS
6 HccaenoBarh IlITyauposanne
HCTHHHBIEPACTBOPBI € | Toorynopanme
3aJaHHBIMH
XapaKTepHCTHKaMH Bremonaenne MMPaKTUYCCKUX

Paznen 6. PacTtBopsl

3aJaHuN
KonTponsHas padora

Brmmonaenue 3aganuii Ha
IuQQepeHInaNIEHOM 3aUeTe
(3K3ameHe)
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Tunbl 0O1EHOYHBIX

Ne OK Mopyas/Pazgen/Tema | Pe3yabTar 00yyeHus .
MeponpusTHI
6.1 | OK 01 [lonsTue o pactBopax | Pasnnuarh uCTUHHBIE Hlrymuposatue
OK 02 pacTBOpPHI TecrHpoBamHe
Brimonnenue IMPAKTHUYCCKUX
3aJaHuil
KontponsHas padora
Brimonuenue 3ajanui Ha
T QepeHIInansHOM 3a4eTe
(’x3ameHe)
6.2 | OK 01 Uccnenosanue croiictB | UccnenoBats pusuko- IlItynupoBanue
OK 04 pacTBOpOB XMMHUYECKHE CBOMCTBA Tecruposamme
HMCTUHHBIX PaCTBOPOB
Brmmonmnenne MMPAKTUYCCKUX
3aJJaHuI
KonTponeHas padora
Brinonnenue 3amanui Ha
T QepeHITnanLHOM 3a4eTe
(PK3ameHe)
Il | [IpodeccuonabHO-OPUEHTHPOBAHHOE COIePKaHUE (CoepPKAHUE MPUKIATHOT0 MOTYJIs1)
7 Paznen 7. OuennBarb ItynupoBanue
Xumus B ObITY U MOCJIeACTBUSA OLITOBOM TecTuporanme
NMPOU3BOACTBEHHOMI U NPOU3BOJACTBEHHOM
AeATeILHOCTH AeSATeILHOCTH BHHOH?eHHeHPMHHq“mHX
o 3aJaHUN
YyeJIOBEKa YeJIOBEKA C MO3HIMI
IKOJIOTHYEeCKOii KonTtponbaas pabora
0e30ImacHOCTH

BrinonHeHue 3agaHuii Ha
Mg dhepeHInaIbHOM 3a9eTe
(aKx3amMeHe)

OK 01
OK 02
OK 04
OK 07

XuMmus B ObITY U
MIPOM3BOICTBEHHOM
JeATeNbHOCTH
YeJoBeKa

O11eHUBATH MOCIEACTBUSA
OBITOBOH U
MIPOU3BOJACTBEHHOMN
JIesITeTLHOCTH YeJIOBEKa
C TIO3UIINHI
SKOJOTHYECKOM
0e30MmacHOCTH

ItynupoBaHue
TectupoBanue

BrimonHeHne mpakTHYECKIX
3aIaHUU

KontponsHas padora

Brinonnenue 3aganmii Ha
g dhepeHInaIbHOM 3a4eTe
(3x3ameHe)
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