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1. HACIIOPT PABOYEW TPOTPAMMBI YYEBHOM JUCHOUIIJIAHBI
OV 12 «Xumus»

1.1. O6aacTs npuMeHeHus1 padovel MPOrPamMMbl

PabGouass mporpamma yueOHoM nuctuiuinael OY /.09 Xumusi sBisetcs
porpaMMON peai3alu cpeAaHero (MoJHOro) olmiero oOpa3oBaHUs B IMpejesiax
[ITICC3 no cnenuansHoctu 54.02.01 Juzatin (no ompacisim).

[Iporpamma yd4eOHOW JIHUCHMIUIMHBI MOXKET OBITH HCIIONB30BaHA B
JOTIOJTHUTEIFHOM TMPOQECCHOHAIBHOM 00pa3oBaHMM (B MporpamMMax ITOBBIIICHUS

KBATM(PUKAINU U TIEPETIOITOTOBKU pAOOTHUKOB).

1.2. MecTto y4yeOHo# qucuuninabl B cTpykrype HIICC3:

JucuuniuHa sBisieTcsi 6a30BOM M BXOJUT B LMK 00111€00pa3oBaTeIbHON
MOATOTOBKHU.

13. Hemn w 3agayu y4yeOHOH  JMCUMILVIMHBI — TpeOOBaHMSA K
pe3yJIbTaTaM OCBOCHMS Y4eOHOM IUCHUIIIUHbI:
Heabro peanuzanmu padoueil mporpammbl siBjasiercsa - DopmupoBanue y
CTYJACHTOB IPEICTABICHUS 0 XUMHUYECKOW COCTABIISIIOLIECH €CTECTBEHHOHAYYHOU
KapTUHBI MUpa KaK OCHOBBI IPUHATHSI PEILEHUI B )KU3HEHHBIX U IPOU3BO/ICTBEHHBIX
CUTYyalHUsIX, OTBETCTBEHHOIO MOBEAECHUS B IPUPOIHOM Cpee.

I'1aBHBIMHU 321a49aMM peaJin3allui MPOrpaMMbl SBJIAIOTCH:
l)chopmupoBaTh MOHUMAHUE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHUYECKUX
IIPOLIECCOB U SIBJICHUM B OKPY’KaIOILEH Cpelle, LIEIOCTHOM HAyYHOW KapTUHBI MUPA,
B3aMMOCBSI3HM 1 B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;
2)pa3BUTh YYEHHUSI COCTaBIATH (OPMYJIBI HEOPTraHUYECKUX M OPTraHUYECKUX
BEIIECTB, VYPAaBHEHUS XUMHUYECKHX pPEaKIuil, OOBACHATh UX CMBICI,
WHTEPIIPETUPOBATH PE3YJIbTATHl XUMUYECKUX SKCIIEPUMEHTOB;
3)chopMupoBaTh HaBBIKH IIPOBEICHUS MPOCTEHIITUX XUMHUYECKUX
HKCIIEPUMEHTAJILHBIX HCCIEAOBAaHUI C COONIOACHUEM TpPaBHII OE€30MaCHOTO
oOpallieHus ¢ BEIIECTBaMU U JJaOOPaTOPHBIM 000pPYyI0BaHUEM
4)pa3BUTh yMEHUS HCIOJb30BaTh HH(OpMAIMIO XMMHYECKOrO XapakTepa u3
Pa3JIMYHBIX UICTOYHUKOB;

5) cdopMuUpoBaTH yMEHUS TPOTrHO3UPOBATH MOCIEACTBUS CBOEH ACSITEIBHOCTU U
XUMHYECKHUX MPUPOTHBIX, OBITOBBIX U MPOU3BOJACTBEHHBIX MTPOLIECCOB,;

6) chopMHpOBaTh MOHMMAHUE 3HAYUMOCTU JIOCTUKEHUN XUMUYECKON HAYKH U
TEXHOJIOTHH JIJISl pa3BUTHS COITUATBHOM U TPOU3BOACTBEHHOM cdep.
Iliianupyembie pe3yabTaThl 0CBOCHUS Padoueil MporpaMMbl:

OO011e KOMIIETEHIINH:

OK. 01 IloHuMarh CyIIHOCTh M COLHAIBHYIO 3HAYUMOCTh CBOEH Oymymiei
npodeccuu, MPOSIBJISITH K HEW YCTOMYNBBIA HHTEPEC

OK.03 IlpuHuMarhs peuieHus: B CTAaHAAPTHBIX W HECTAHJAAPTHBIX CHUTyalUsIX U
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HCCTH 3a HUX OTBCTCTBCHHOCTD.

OK.04 OcyiiecTBisTh MOUCK U MCIOJIB30BaHHE WH(POpMAIIMK, HEOOXOIUMON JIJIs

73 PEeKTUBHOTO BBINMOIHEHUS] MPO(ECCHOHANBHBIX 3a1a4, MPodeCCUOHAIBHOTO U

JUYHOCTHOTO PA3BHUTHSI.

OK. 05  Hcnonw3zoBaTh UH(POPMAIIMOHHO-KOMMYHHUKAIIHOHHBIE
TEXHOJIOTHH B MPO(HEeCCUOHATHLHON IeITeTbHOCTH

OK. 06 PaboTaTh B KOJIJIEKTUBE U KOMaH/I€, 3(PPEKTUBHO 0OIIATHCS C KOJIJIETaMH,

PYKOBOJICTBOM, TOTPEOUTEIISIMHU.

OK.07 Bparb Ha cebs OTBETCTBEHHOCTh 3a pabOTy WIEHOB KOMAaHJbI
(MOTYMHEHHBIX ), PE3YJIbTAT BHITOJTHEHUS 3aJaHHA

Ilnanupyemble MeTampeAMeTHbIe PpPe3yJbTaThbl OCBOCHUsI Ppadoueit
nporpammsl (MP):

B gacTu TpynoBOro BOCIIMUTAHMS:
- TOTOBHOCTb K TpPYIy, 0OCO3HaHUE [IEHHOCTU MAaCTEPCTBA, TPYI0It00HeE;

- TOTOBHOCTb K AaKTMBHOM JCITEILHOCTH TEXHOJIOTMYECKONW M  COLMAJIBHOM
HaIPaBJICHHOCTH, CIIOCOOHOCTh WHUIIMUPOBATh, TJIAHUPOBATH u
CaMOCTOSTENILHO BBIIOJIHATh TAKYIO JIESITEIbHOCTD;

- MIHTEpeC K Pa3Nu4HbIX cepaM NpodhecCHOHANTBHOM AeATeNbHOCTH,

Osnanenne YHUBEPCAIBHBIMU  yU€OHBIMU

MMO3HABATEIbHBIMU JICHCTBUSIMU:

a) 0a3oBbIe JJOTHYECKHE JIeliCTBUS:

CaMOCTOSITeNIbHO (hOPMYJIUPOBATH u aKTyaJIn3upOBaTh npodsemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

- yCTaHaBJIMBAaThb COOTBETCTBEHHBIN pHU3HAK WIM OCHOBaHUS ISt
CpaBHEHMs, Kiaccuukauuu 1 000011IeHN S,
-OMpeNeATh e AEATEIbHOCTH, 3a[aBaTh MApaMETPbl U KPUTEPHU UX JOCTHKEHHUS;

- BBIABJIATH 3aKOHOMCPHOCTH M IIPOTUBOPCUHA B paCCMATPUBACMBIX SIBJICHHUAX

- BHOCHUTH KOPPEKTUBHI B JICATEILHOCTD, OIICHUBATh COOTBETCTBHE PE3yJILTATOB IIEIISX,
OIICHUBAThH PUCKH MOCIEACTBUMN JACITEIHHOCTH;
- pa3BUBAaTh KPEATUBHOE MBIIICHHUE TTPH PEIICHUH
KU3HEHHBIX POOIIEM
6) 6azoBble HcciIen0BaTEIbCKHE AeHCTBUA:
- BJIAJICTh HaBBIKAMU YYEOHO-UCCIEIOBATENILCKON W MPOEKTHOW JEATENbHOCTH, HABBIKAMU
paspernieHus npooieM;
- BBIABIIATH NPUYMHHO-CIICICTBEHHBIE CBSI3U W aKTyaJIM3UPOBATh 33729y, BHIABUTAThH
TUTIOTE3Y €€ PEeIIeHHs, HAXOIUTh apIyMEHTHI JUIsl JIOKa3aTelIbCTBA CBOMX YTBEPIKICHHH,
5



3a/1aBaTh MMapaMETPbl U KPUTEPUH PELICHNUS,

- AHAIM3UPOBATH IOJYYEHHBIE B XOJE PELICHUs 3a1a4d PE3yJbTaTbl, KPUTHUYECKU
OLICHUBATH UX JOCTOBEPHOCTb, IIPOrHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX

- YMETh MEPEHOCUTh 3HAHWA B [O3HABATEIbHYI0 M IPAKTHYECKYIO OO0JIaCTH

KN3HCACATCIIBHOCTU,
-  YMCTb MHTCIPUPOBATL SBHAHUA U3 PASHBIXIIPCIMCTHBIX O6HaCTCﬁ;
- BbIJIBUI'aTh HOBLIC HWJCH, MPCIIAraTb OPUTMHAJIBbHBICIOAXO0AbI U PCIICHHA,
- CMOCOOHOCTh MX HCIOJB30BAHUS B IMO3HABATEILHOM U COHH&HBHOﬁ.

B o6nactu IeHHOCTH HAy4YHOTO MMO3HAHUS: CPOPMUPOBAHHOCTh MHUPOBO33PEHUS,
COOTBETCTBYIOIIIETOCOBPEMEHHOMY ~ YPOBHIO Pa3BUTHsSI HAYKH W OOLIECTBEHHOM
MPaKTHKU,0CHOBAaHHOTO ~ Ha aore KYJbTYp
CIOCOOCTBYIOILIETO OCO3HAHHUE CBOEro MeCTa B MOJIUKYJIHTYPHOM MHUPE;

- COBEpPIICHCTBOBAaHUE S3bIKOBOM M UWTATEIbCKOM KYJBTYpPbl KAaK CpEICTBA
B3aMMOJICUCTBUS MEK Y JIFOJbMU U MIO3HAHUS MUPA;

- OCO3HAHUE IIEHHOCTU Hay4YHOMH NEATEIIBHOCTH, TOTOBHOCTh  OCYIIECTBIISITh
MPOEKTHYIO U UCCIEA0BATENBCKYIO NEATEIbHOCTh MHANBUIYAIbHO U B TPYIIIIE;
OsBJ1aieHN e YHUBEPCAJIbHBIMU yueOHbIMU No3HaBaTeJbHLIMH
JIEMCTBUSIMHU:

B) padora ¢ nHpopManuei:

- BJIAJIETh HABBIKAMU TMOJTy4YeHUs] THOOPMALIUM U3 UCTOYHUKOB Pa3HBIX  THUIIOB,
CaMOCTOSTEJIbHO OCYIIECTBIISATh MOUCK, aHAIN3, CUCTEMATU3aIUI0 U UHTEPIpETAIUs
nH(popMaIu pa3TuYHbBIX BUAOB U (OPM IPEACTaBICHUS,

- CO3/1aBaTh TEKCTHI B PA3IUYHBIX (hopMaTax ¢ yueToM Ha3HauYeHUs WHPOpMaIUU U
[EJICBOM ayIMTOPUHU, BEIOMpAs ONTUMATIBHYIO (hOpPMY MIPEACTABICHUS U
BU3YyaJIN3allUY;

- OOCHHUBATL AJOCTOBCPHOCTD, JCTUTUMHOCTD

uH(pOpMaLINH, €€  COOTBETCTBUE MPaBOBbIM U MOPaJTbHO-3THYECKUM
HOpHaM;
- ICTIONIb30BaTh ~ CPEACTBA  HMH(OPMAIMOHHBIX u KOMMYHUKAIIMOHHBIX

TEXHOJOTMM U pelIeHHe KOTHUTUBHBIX W OpraHU3al[MOHHBIX 3314
c  coOmoaeHHEeM TpeOOBaHUN APrOHOMHUKH, TEXHUKH O€30IaCHOCTH ,TMTHCHBI,
pecypcocOepekeHusl, PaBOBBIX U 3TUYECKUX HOpPM, HOPM
uH(}OpMAITMOHHOW 0€30MacHOCTH;
- BIIaJI€Th HaBHIKAMH PACTO3HABAHUS 1 3ALIUTH HHPOPMALMK, MHPOPMALMOHHONA 0€30MacHOCTH
JMYHOCTH;
- TOTOBHOCTh K CAaMOPa3BUTHIO, CAMOCTOATENbHOCTHHI CaMOOTIPEIEICHHUIO;

-OBJTaICHUEC HaBbIKaMH y‘l€6H0-I’ICCJ'IGI[OBaTeIII)CKOI\/’I, HpO@KTHOﬁ 1 COLMAIbHOU JACATCIIBHOCTH,
OB.]'Ia,Z[eHI/Ie YHUBEPCATbHBIMHA KOMMYHUKATUBHBIMHA JIEHCTBUSIMU

0) cOBMECTHasl JEATeIbHOCTD:

- MOHUMATD U MCIIOJIb30BaTh MPEUMYIIECTBa KOMAHIHON U MHAWBUAYAIbHOM pabOTHI;
- PUHUMATh 1EJT COBMECTHOM JIeATEIbHOCTH, OPraHU30BbIBATh U KOOPJIMHUPOBATH
JEUCTBUS MO €€ JOCTHUIXKEHUsS: COCTaBJISITh IUIaH JEHCTBUM, pacrpeiessTh poju ¢
y4eTOM MHEHHH YYaCTHUKOB 00CYXIaTh Pe3yJIbTaThl COBMECTHON PabOTHI;



- KOOPJMHHUPOBATH U BHIMOIHATH PAOOTY B YCIOBUSX PEATIbHOTO, BUPTYAIBHOTO U

KOMOMHHUPOBAaHHOI'O B3aMOJICUCTBHSI;

- OCYIIECTBIATh [MO3UTUBHOE CTPATErMYECKOE IIOBEICHUE B Pa3IMYHBIX CUTYyaLUsX,
TIPOSABIIATH TBOPYECTBO U BOOOpaxeHHe, ObITh MHULIMATUBHBIM

OBianeHue yHUBepPCaAJIbHBIMHU peryJIsiTUBHLIMH

JAeUCTBUSIMU:

I') IpUHATHE ce0s U IPYTHX JIFOACH:
- IPUHUMATh MOTUBBI X APTYMEHTBI IPYTHX JIOJCH IPH AaHAIU3E PE3YJIbTATOB IEATEIBHOCTH;
-- IPU3HABATh CBOE MPABO U MPABO JAPYTHX JIFOICH Ha OLIMOKH;
-- pa3BUBaTh CMOCOOHOCTh TIOHUMATh MHp C MO3UIMH APYTOTO YETOBEKa,;
B 00J1acTH 3K0J10rH4e€CKOro BOCIUTAHUS:
- c¢(hOpMHUPOBAHHOCTD FKOJIOTHIECKOMN KYJIBTYPhI, TOHUMAHUE BIUSHUS COIIHATBHO-
AKOHOMHUYECKHX MPOLIECCOB HA COCTOSIHUE NPUPOJAHON U COLUUAIILHOM CPEJIbl, OCO3HAHUE
100aJIbHOTO XapaKTepa 3KOJIOTHYECKHUX MPoOIIeM;
- IUTAHUPOBAHUE U OCYLIECTBJICHUE JCHCTBUI B OKPYKAIOIICH Cpe/ie HA OCHOBE 3HAHUS
1eJIe YCTOMYMBOIO pa3BUTHUSI YEIOBEUECTBA;
AKTUBHOEC HENPUATUE IEUCTBUM, IIPUHOCSIINX BPE]L
OKpY’KarouieH cpeae;
- yMEHHE TIPOTHO3UPOBATh  HEOJATONMPUSATHBIE  OKOJOTHYECKHUE TIOCIEACTBUS
IIPEANPUHUMAEMBIX IEUCTBUN, IPEIOTBPALIATh UX;

paCIIUpPEHHUE ONbITA AEATEIbHOCTH 3KOJOIMYECKOW HANPABJICHHOCTH  OBJIAJCHUE
HaBBIKAMH y4€OHO-HMCCIICIOBATEIHCKOM, IPOSKTHON U COITUATTLHOM ACSTEIHHOCTH;

ILlnanupyemble npeaMeTHbIE Pe3yJbTAaThl OCBOCHHs padoyeil MporpamMMel
nJist 0a30B0r0 YpoBHs usyuenus (I1P0):

B pesyabTaTe 0cBOeHUS y4eOHOI0 IpeiMeTa BbINYCKHUK HA 0230BOM YPOBHeE
HAYYMTCH:

- BJIAJETh CUCTEMOW  XUMHUYECKMX  3HAHHWM, KOTOpas  BKJIOYAET:
OCHOBOIIOJIArAIOUINE MOHATUS (XUMUYECKUH 3JIEMEHT, aTOM, 3JIEKTPOHHAas 000J0YKa
aToma, S-, p-, d-3JIeKTpOHHBIE OpOWUTaNM aTrOMOB, MOH, MOJIEKYJa, BaJEHTHOCTb,
ANIEKTPOOTPULIATENIBHOCTD, CTENEHb OKHCICHUS, XUMHUYECKas CBsI3b, MOJb, MOJIIPHAs
Macca, MOJSIpHBIA O00BEM, YIIIEPOAHBIA CKeJeT, (YyHKLIMOHAIbHAs TPyIIa, pagukal,
W30MEpPHs, U30MEPBI, TOMOJIOTUYECKUI psijl, TOMOJIOTH, YTJIEBOJOPO/bI, KUCIOPOA- U
a30TCOAEpKAIINE COECIUHEHUs, OMOJIOTMYECKH AaKTHUBHBIE BellecTBa (YIJIEBOJBI,
KUpPbI, OENKH), MOHOMEp, IMOJUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIC
COCIMHEHHMs,  KpUCTAUIMYECKas  pelleTKa, THUMbl  XWMHYECKMX  peakUuui
(OKHCIHUTENBHO- BOCCTAHOBUTENIBHBIE, 3K30- M SHAOTEPMUYECKHE, PEAKIIMA HNOHHOIO
oOueHa), pacTBOp, AJIEKTPOJMTHI, HEINIEKTPOJIUTHI, SJIEKTPOIUTHYECKAs TUCCOLHALINS,
OKHUCJIMTENb, BOCCTAHOBHUTENIb, CKOPOCTh XHMHYECKOW pPEAKUUH, XHUMHUYECKOE
PaBHOBECHE), TEOPUHM U 3aKOHBI (TEOPHSI XUMUYECKOTO CTPOEHHUSI OpraHM4IecKux BemecTs A.M.
bytiiepoBa, Teopusi SIEKTPOJMTUYECKOW IAUCCOLMALMK, NEepUoaudecKkni 3akoH J[.M.
MenyieneeBa, 3aKOH COXPaHEHHMsS MaccChl), 3aKOHOMEPHOCTH, CHMBOJUYECKHN SI3bIK XUMUH,
(aKTONIOrMUECKUE CBEIEHHWS O CBOMCTBAaX, COCTaBe, IOJy4eHHMH U Oe30IacHOM
MCIOJIb30BaHNN BAXKHEHUIIMX HEOPraHMYECKUX M OPraHMYECKHUX BELIECTB B OBITY U
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HpaKTH‘leCKOﬁ ACATCIIPHOCTH 4YCJIOBCKA,

- YMCTb BBIABJITH XAPAKTCPHBLIC INPU3HAKU W B3aWMMOCBA3b H3YYCHHbBIX
HOHHTHﬁ, IMPHUMCHATh COOTBECTCTBYIOIUEC ITOHATHS IIPU OIMMCAHUEC CTPOCHUA U CBOMCTB
HCOPraHM4YCCKNX W OPraHudcCKUX BCIICCTB M HX HpeBpameHHﬁ; BbBIABJIITD

B3aMMOCBSI3b XMMUYECKHX 3HAHWHA C TIOHATHSMHU W TPEACTaBICHUSMU JAPYTHX
€CTECTBCHHOHAYYHBIX MPEIMETOB;

- YMETh HCIOJI30BaTh HAMMEHOBAHHS XUMHUUECKUX COSTUHEHUH MEKTyHAPOIHOTO
COI03a TEOPETUYECKON W MPHKIAJTHOW XMMHUHM U TPUBUAIBLHBIC HA3BaHWS BAKHEHIIINX
BEIIECTB (PTHWJIEH, alleTWICH, INMIEpPUH, (HeHos, GopManbIerui, YKCycHas KHUCIIOTa,
TJIMIUH, yTapHBIA Ta3, YIJIEKUCHBIA Ta3, aMMHaK, TalieHas W3BECTh, HeTalleHas
W3BECTh, TMUTHEBAs COJA W JPYTUX), COCTaBIATH (OPMYJIbI HEOPTAaHUYECCKUX U
OpTraHUYECKUX BEIICCTB, YPABHCHHS XMMHUYCCKUX PEaKIHMi, OOBSACHATH UX CMBICI
MOJATBEPK/IaTh XapaKTepHbIE XUMHYECKHE CBOWCTBA BEIIECTB COOTBETCTBYIOITUMU
HKCIIEPUMEHTAMH U 3aMHUCSIMHU YPABHEHUN XUMHUUECKUX PEaKIIUN;

- YMETh YyCTaHABIMBATh MPUHAJIC)KHOCTh W3YYCHHBIX HEOPTaHMYECKUX U
OpraHWYECKUX BEIIECTB K OMNpEACICHHBIE KJaccaM | TPyMIaM COCIWHCHUA,
XapaKTepU30BaTh UX COCTaB M BAKHEHIIINE CBOWMCTBA; OMPECIISATh BUIBI XUMHUYECKUX

cBs3eid  (KOBaJIeHTHas,  MOHHAs,  METAJUIMYECKas,  BOJOPOJHAs),  THIIbI
KPUCTAJUTMIECKHUX PEIICTOK BEIIECTB; KIaCCU(DUITUPOBATh XUMUYECKUE PEAKIIUN;
- chopMupoBaTh  MPEACTABIEHUSA: O  XUMHUYECKOM  COCTaBISIOIIEH

€CTECTBEHHOHAYYHOW KapTUHBI MUPA, POJIM XUMHUH B MMO3HAHUS SIBJICHUNA MPUPOJBI, B
(GOpMHUpPOBAaHUM MBINUICHUS W KYJIbTYPHl JIMYHOCTH, €€ (PYHKIIMOHAIBHOU
IrPaMOTHOCTH, HEOOXOAMMOMN ISl PEIICHUS] MPAKTHUYECKUX 3a/lad U SKOJIOTMYECKU
000CHOBaHHOTO OTHOILEHHUS K CBOEMY 3/I0POBbBIO U PUPOJIHOM CpEIE;

YMETH MPOBOJIUTH PACYETHI IO XUMUYECKUM (POPMYJIaM U YPaBHEHUSIM XUMHUYECKUX
peaKklMii ¢ UCTIOJIB30BaHUEM (DU3NYECKUX BEJIMYMH, XapaKTEPU3YIOLIUX BEIECTBA C
KOJINYECTBEHHOW CTOPOHBI: MACChI, 00beM (HOpMaJIbHBIE YCIIOBHUS) ra30B, KOJIMYECTBA
BEIIECTBA; UCIOJIb30BaTh CUCTEMHbIE XMMUYECKUE 3HAHUS JJIsl IPUHATHUS PEIICHUH B
KOHKPETHBIX )KU3HEHHBIX CUTYAIIMSX, CBSI3aHHBIX C BEIIECTBAMU M UX IPUMEHEHUEM
YMETh IUIAHUPOBATh M BBIMOJIHATH XMUMHYECKUNA OSKCIIEPUMEHT (IIPEBpAIICHHS
OpraHWYECKUX BEIIECTB MPHU HArpeBaHUU, MOJTYYCHUE JTUJICHA U MU3YYCHHE €Tro
CBOMCTB, KaU€CTBEHHBIE PEAKITUU Ha aJTbJACTUIbI, KpaXxMaJl, YKCYCHYIO KHCIIOTY
NeHatypanus OeJKOB MPU HATrpeBaHWH, I[BETHBIC PEAKIUK OENKOB; MPOBOIUTH PEAKIIUH
MOHHOTO OOMEHa, OTPEAEATh CPEAy BOAHBIX PACTBOPOB, KAUECTBEHHbIE PEAKLIMU Ha
cyJb(at-, kKapOOHAT- U XJIOPHU/I-aHHOHbI, HA KATHOH AaUMOHMS; PEIIaTh YKCIIEPUUEHTATbHbIE
3amaum 1o TeMaMm "Metauisl" 1 "HemeTayutbl'") B COOTBETCTBUM € MpaBUIaMU TEXHUKU
0€30MacHOCTH  Mpu OOpallleHUu C BEIIECTBAMU U J1aDOpaTOpHBIE 000PYIOBAHUEM,;
NPEACTABIATh PE3yIbTaThl XUMUUYECKOTO SKCIEpHMMEHTa B (hOopMe 3aluch ypaBHEHUi
COOTBETCTBYIOIIMX peaKkiuii 1 GOopMyIHPOBATH BBIBO/IBI HA OCHOBE 3THUX PE3YJIbTATOB;

- YMeTh QHATM3MPOBATh XUMUYECKYI0 MH(DOPMAIMIO, TIOTYyYIaeMyl0 M3 PasHBIX MCTOYHMKOB
(cpezcTB MaccoBoit HH(popMaruu, ceTb MHTepHeT u apyrue);

- BJAJIETh OCHOBHBIMU METOIaMU HAYYHOTO MO3HAHUS BEIIECTB U XMMUUECKUX SBICHUM
(HabmrofieHKe, U3MEPEHNUE, IKCIICPUMEHT, MOJICTIUPOBAHKE);

- YMETh MMPOBOAMTH PACUYETHI IO XMMUYECKUM (DOPMYJIaM ¥ yPaBHEHUSIM XUMHUYECKUX
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peakuuil ¢ UCMOIb30BaHHEM (M3MUYECKUX BEIUYMH, XapaKTePU3YIOIINX BEIIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: MACChl, 00beMa (HOPMAJIbHBIE YCIOBHSI) Ia30B, KOJIMYECTBA
BEILECTBA; UCMOJb30BATh CUCTEMHBIE XUMUUYECKUE 3HAHMS JJI MIPUHATHS PELICHUN B
KOHKPETHBIX KU3HEHHBIX CUTYAIMAX, CBA3aHHBIX C BELIECTBAMH M MX IPUMEHEHUE

- copMUpOBATH MPEICTABICHUSL: O XMMHYECKOH COCTAaBIAIONIEH €CTEeCTBEHHOHAYYHOM

KapTHHBI MUPA, POJIM XMMHH B TIO3HAHHUU SBJIECHUI TPUPO/IBI, B OPMUPOBAHUN MBILLIEHUS 1
KYJIBTYPbI TMIHOCTH, €€ (PYHKIIMOHATBHOM TPAMOTHOCTH, HEOOXOUMOM JIJIs PEIIICHUST
MPAKTUYECKUX 33]1a4 U SKOJIOTUYECKH 0O0CHOBAHHOTO OTHOIIEHHS K CBOEMY 3/I0POBBIO 1
MIPUPOIHOU CPEAE;

- YMETh COOJII0/IaTh MPaBKJIa SKOJOTMYECKHU 1eTecO000pa3HOro MoBeeH s B ObITY U
TPYI0BOI1 IEATEILHOCTH B LIEISIX COXPAHEHHUSI CBOETO 370POBbS M OKPY>KaIOIIEH PUPOAHOI
CpEJibl; YUUTBIBATH OMACHOCTD BO3ACHCTBIS HA KUBbIE OPTAHU3MBbI OTIPE/IETIEHHBIX BEIIECTB,
MOHMMAsi CMBICIT IOKa3aTelst PEIebHOM TOMyCTUMON KOHIIEHTPALIUH



2. CTPYKTYPA U COJEP)KAHUE YYEFHON JUCIATLIMHBI

2.1. O0beM yueOHOM TMCHUIIMHBI U BU/IbI Y4e0HO0#l padoThI

Buj yueOHoi1 padoThI O0bem
4acoB
MakcumajibHasl yueOHasi HArpy3Ka (Bcero) 80
AyauTopHasi yuyeOHasi padora (o0si3aTe/ibHbIE Y4eOHbIe
3aHsATHS) (BCErO) >0
U3 HUX B hopMe MPAKTHYECKOH MOATOTOBKH 28
Koncynbranumn 2

IIpomexyTounas arrecranusi B popme Juppepenyuposannviii 3auem
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2.2. TemaTu4yecKHii IVIaH M COAEPKaAHUE Y4eOHON AUCHUILVINHBI

HaumeHnoBanue Conep:xxanue y4eOHOro MaTepuaJjia (0CHOBHOe U PO ecCHOHAIbHO-OPHUEHTHPOBAHHOE), OGBeM YaCOB dopmupyembie
pa3ieioB U TeM JIa0OpaTOPHBIE U MPAKTHYECKUE 3aHATHS, IPUKJIATHONH MOAYJIb KOMIIeTEeHIHN
1 2 3 4
OcHOBHOe coiep:kaHHe 80
Paznen 1. OcHOBBI CTpPOEHMS BellecTBA 8
Tema 1.1. OcHoBHoOE coaep:kaHue 6 OK 01
Ctpoenue aromoB | Teoperuueckoe o0yuenmne 4
XUMITICCKIX CoBpemeHHass Mojenb CTpoeHUs: aTtomMa. CHMBOJMYECKHH $3bIK XUMHH. XUMHYECKHU 3JICMCHT.
PJICMCHTOB 1 DnekTpoHHas KoHpurypanus aroma. Kiaccupukanus XUMHYECKUX DJIEMEHTOB (S-, p-, d-dIEMEHTEI).
fpupora BanenTHble  SNEKTpOHBI.  BalleHTHOCTh.  DJIEKTpOHHAs ~ MPHUPOJA  XUMHYECKOW  CBSA3ML 4
XAMUHCCKON DJIEKTPOOTPULIATENBHOCTh. BHIBI XMMHUUYECKOH CBA3M (KOBAJEHTHAs, MOHHAs, MeETaJUIMYecKas,
CBA3SH BOJIOPOJIHAS) M CITOCOOBI e¢ 00pa3oBaHHUs
IIpakTH4eckue 3aHATHSA 2
Pemmenue 3agaHuii Ha MCIIOIb30BAaHHE XHMMHYECKON CHMBOJIMKM W Ha3BaHUU COCIUMHEHHUH IIO
HOMEHKJIAType MEXYHAPOAHOTO COI03a TEOPETHUECKON U MPUKIIATHON XUMUH ¥ TPUBUAITLHBIX Ha3BaHUI
JUTSL COCTABIICHUSI XUMUYECKUX (DOPMYJT ABYXaTOMHBIX COCTUHEHHUH (OKCHIOB, CYIb(UAOB, TUAPUIOB U
T.I.) ¥ JPYTUX HEOPTAaHUYECKUX COCTMHECHUHN OT/ICIThHBIX KIIACCOB. 2
[MpakTudeckue 3aaHusl HA YCTAHOBJICHHUE CBSI3W MEXIY CTPOCHHEM aTOMOB XHMHYECKHX 3JIEMEHTOB U
NEPUOANYECKUM W3MEHEHHEM CBOMCTB XUMHUYECKUX JJIEMEHTOB M UX COCAMHEHHA B COOTBETCTBUU C
nojoxkeHueM [leprnoinueckoi CUCTEMBI.
Tema 1.2. OcHoBHOE coaepxaHue 2 OK 01
[lepronnyeckuii IIpakTHYecKkue 3aHATHSA 2 OK 03
BaKOH ¥ Tabimua IMepuoauueckas cucTeMa XMMUUECKUX 31eMenToB [I.1. Menneneesa. ®U3nyecKuii CMBICI
J1.1. Mennieneesa [Tepuoguueckoro 3akona J[.1. Menzeneesa. 3aKOHOMEPHOCTH M3MEHEHHS CBOWCTB XMMUYECKHX
AJIEMEHTOB, 00Pa3yeMbIX UMH MPOCTHIX U CIOKHBIX BEIIECTB B COOTBETCTBUU C MOJIOKCHUEM
XUMHYecKoro aseMenTa B [leprnonndeckoit cucreme. MUpOBO33pEHUECKOE M HAYYHOE 3HAUYCHHUE
[lepnoauueckoro 3akona JI.11. Menneneesa. [Ipornosst [I.11. Menneneesa. OTKpbITHE HOBBIX 2

XUMUYECKHUX DIIEMEHTOB.

Pemienne npakTMKO-OpUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUN HA XapaKTEPU3aLUI0 XUMUYECKUX
2J1eMeHTOB «MeTainyeckue / HeMeTalNIN4eCKUe CBOMCTBA, EKTPOOTPULIATEIBHOCTh XUMUYECKUX
JJIEMEHTOB B COOTBETCTBUHU C X DJIEKTPOHHBIM CTPOCHUEM U ITOJIOKEHUEM B IIEPUOIUYECKON CUCTEME
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xuMudeckux sneMmenToB J[.M. MenaeneeBay

Pa3zpnen 2. XuMnueckue peakuumn 14
Tema 2.1. TUrsl OcHoBHoOE cojiep:KaHue 10 OK 01
XUMHAYECKUX TeopeTnueckoe o0yyeHue 6
peakimii Krnaccudukanus u TUIIBI XUMHYECKUX PEAKIIUH ¢ yJaCTHEeM HeopraHnueckux BermecTB. CocraBieHue

ypaBHEHUN PEaKIMi COSTUHEHUS, Pa3I0KECHHsI, 3aMEIICHHS, OOMEHa, B T.4. PEaKINil TOPEHHUS,

OKHCJICHUSA-BOCCTAHOBJICHUSI.

YpaBHEHHUsI OKUCIEHUA-BOCCTaHOBIEHUS. CTeneHb oKkucaeHuss. OKUCIUTENb U BOCCTAHOBUTENb. 6

CocraneHue 1 ypaBHUBAHHE OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIIMI METOAOM 3JIEKTPOHHOTO

6anmanca. OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIMH B IPUPOJIE, TPOU3BOJICTBEHHBIX MTpoOLIeccax 1

KU3ZHEIESITeIIbHOCTH OPTraHU3MOB

[MpakTuyeckue 3aHATHS 2

KonnuectBeHHbIE OTHOWIEHNSI B XUMHHA. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XUMUU U PACUYETHI 11O

YpPaBHEHUsAM XMMHUYECKUX peakuui. Moiap Kak eQuHuIa KOJIM4YecTBa BemiecTBa. MousipHas macca.

3aKOHBI COXPAaHEHHS MAacChl MU SHEPrHH. 3aKOH ABoraapo. MoJspHbIi 00beM Ta30B. OTHOCHTEIbHAS 2

IJIOTHOCTH Ta30B. PacueTsl Mo ypaBHEHUSM XHUMHUYECKUX PEAKIIMA ¢ MCMOJIB30BAaHUEM MAacChl, 00beMa

(HOpMasbHBIE YCIOBHS) ra30B, KOJUYECTBA BEIIECTBA
Tema 2.2. OcHoBHoOE coiepKaHue 4 OK 01
OIEKTPOIUTHYECKA | TegpeTHuecKoe 0GydeHHe 2 OK 05
A zmccovung A 1 Teopus 37eKTPOIUTUUECKON quccoauu. MoHbl. DIeKTpOIUTHI, HEANIEKTPOIUTHL. Peakiiuu HoHHOTO
HOTHBIT OOMEH oOMmena. CocraBiieHue peakiuii HOHHOTO OOMEHa IMyTeM COCTaBJICHHSI MX MOJHBIX M COKpAIIEHHBIX 2

WOHHBIX ypaBHEeHUU. KNCIOTHO-OCHOBHBIE peakuu. 3aJJaHUsI HAa COCTABICHUE MOHHBIX pPEaKIui
KouTtpoJsbHas
paora 1 CtpoeHue BenecTBa U XUMHYECKUE PEAKIINKU 2
Pa3znen 3. CTtpoeHue M CBOIICTBA HEOPTAHMYECKHUX BelleCTB 24
Tema 3.1. OcHoBHOE coiep:kaHne 6 OK 01
Knaccupuxanus, | Teopernyeckoe odyuenue 4
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HOMEHKJIATypa U
CTpOEHHE
HEOPTraHMYECKUX
BEIIIECTB

[Ipenmer Heoprannyeckoit xumun. Kinaccudukayst Heopranudeckux Bemiects. [IpocTsie U croxHbIe
BeniecTBa. OCHOBHBIE KJIACCHI CJIOKHBIX BEIIECTB (OKCHIbI, THAPOKCHUBI, KUCIOTHI, CoJin). B3aumMocBs3b
HEOpPraHMYECKUX BEIIeCTB. ATperatHble COCTOsHUA BenlecTBa. Kpucrannuyeckue u amopdubie
BeIIeCTBA. TUIBI KPUCTAIMUECKUX PELIETOK (aTOMHAs, MOJIEKYJIIpHAasi, MOHHAs, METAJUTMYECKast).
3aBUCUMOCTD (DU3UYECKUX CBOMCTB BEIIECTBA OT THUIA KPUCTATUIMUECKON PEIIETKH. 3aBUCUMOCTh
XMMHYECKON aKTUBHOCTH BEIIECTB OT BUJA XUMUYECKON CBS3H U TUIA KPUCTAIIIMUYECKON PELIETKH.
[TprunHbI MHOrOOOpa3us BELIECTB

IIpakTHYeckHe 3aHATHSA

Homenknarypa HeopraHu4ecKux BEIECTB: Ha3BaHUE BEILIECTBA UCXO/IS U3 X XUMUYECKOU (HhOpMYIIbI
WJIM COCTABJICHUE XUMHUYECKON OPMYITBI UCXO/S M3 HA3BAHUS BEIIECTBA 110 MEKTyHAPOIHOM
(MIOTTAK) mnm TpuBHaIbHOW HOMEHKIIATYPE.

Pemenne mnpakThyeckux 3afaHWi MO KIAacCU(PUKALMK, HOMEHKIAType W XUMHYECKUM QopMyiam
HEOpPraHMYECKUX BEIIECTB PA3JIMYHBIX KJaccoB (yrapHblii ra3, yrJieKUCHbIH Ta3, aMMHaK, raiieHas
W3BECTh, HETallleHas! U3BECTh, MUTHEBAS COJA M IPYTHX): HA3BIBATh M COCTABIISATH (JOPMYITBI XUMHUYIECKHUX
BELIECTB, ONPEENATh MPUHAAICKHOCTH K Kiaccy.

NcTounnku xumuueckoi nHGopmarmu (CpeacTB MacCoBOM HHpopMaIum, ceTh IHTepHET u apyTHe).
ITouck nabOpMaIMK 1O HA3BAHUSM, UIECHTH(UKATOPAM, CTPYKTYPHBIM hopMysiam

OK 03

Tema 3.2. ®uzuko-
XHUMHAYECKHUE
CBOMCTBA
HEOPraHUYECKHUX
BCIIICCTB

OcHOBHOE coepkaHue

14

Teopernyeckoe o0yueHue

12

Meramipl. O6mue Quznyueckre U XUMHUUYECKHE CBOMCTBA MeTauioB. CHOCOOBI MOMydYeHUs. 3HAYCHHUE
MCTAJIJIOB U HCMCTAJUIOB B IPUPOAC U JKUBHCACATCIIBHOCTHU YCJIOBCKA U OPraHU3MOB. KOppOSI/I}I MCTAJJIOB:
BUJIbI KOPPO3UH, CIIOCOOBI 3aIIUTHI METANIOB OT KOPPO3UU

Hemeramner. OOmue ¢u3ndeckne W XUMHYECKHE CBOMCTBA HEMETAUIOB. THWNHYHBIE CBONCTBA
HemetauioB [V— VII rpynn. Knaccudukanus 1 HOMEHKIaTypa COeTMHEHU HeMeTaJllIoB. KpyroBopoThl
OMOTeHHBIX JIEMEHTOB B IIPUPOJIE

XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HCOPTaHNYCCKUX BCIICCTB (OKCI/I,Z[OB, THAPOKCU OB, KUCJIOT,
coJied U Jp.). 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB IIPOCTHIX BEIIECTB, BOJOPOIHBIX COSAMHEHUH,
BBICIIIMX OKCHJIOB U THJIPOKCUIOB

IIpakTHYeckHe 3aHATHS

CocraBiieHre ypaBHEHMM XMMHMYECKHUX PEAKIUil C y4acTHEM IPOCThIX M CIOXKHBIX HEOPraHMYECKUX
BEIIECTB: METAJUIOB W HEMETAIIOB, OKCHJIOB METaJUIOB, HEMETAJUIOB U aM(OTEPHBIX JJIEMEHTOB;
HEOPraHWYECKUX KHUCJIOT, OCHOBAaHMH U aM(OTEpHBIX THUIPOKCHUIOB; HEOPraHUYECKUX COJIEH,

XapaKTEepU3YIOUINX UX CBOWCTBA.

OK 01
OK 03
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Pemenne mpakTHKO-OpUEHTUPOBAHHBIX TEOPETUUECKHX 33/JaHUN Ha CBOWCTBA, COCTaB, MOJIY4YEHHE U

0e30macHOe HCIOJIb30BaHUE BAKHEHIINX HEOPraHWYECKMX BEHIECTB B OBITY W NPAaKTUYECKOH
NEeATEIbHOCTH Y€I0BEKA

KJIACCOB, HCIOJNB3Yys HMX HA3BaHHUA MO CHUCTEMAaTHYECKONM M TPUBUAIBHON HOMEHKJIAType (ITHJICH,

alleTWJIeH, TJUUEepuH, (QeHon, dopManbIeruja, YKCycHas KHUCIIOTa, TiaunuH). PacueTsl mpocreifmieit

Tema 3.3. OcHOBHOe cofiep:kaHHe 2 OK 01
Unentudukaus  |[IpakTHdecKkue 3aHsATHS 2 OK 03
HCOPTaHMICCKUX | TTaGoparophas pabota « AneHTHGUKAIINS HEOPTaHUIECKUX BELIECTBY. OK 05
BCIICCTB Pelenne OSKCIEPUMEHTAIBHBIX 3a4a4 110 XUMMYECKUM CBOWCTBAM METAIOB U HEMETAIOB, IIO
pacrno3HaBaHUIO U MOIYYEHHUIO COEAMHEHUH METAJIJIOB U HEMETAJIJIOB. )
WNnentudukanus HEOPraHUYECKUX BEIIECTB C HCIOJIb30BAHUEM HX (U3NKO-XMMHUYECKHUX CBOWCTB,
XapaKTepHBIX KAaueCTBEHHBIX peakiuil. KauecTBeHHBIC peakuuu Ha CyibdaT-, KapOoHAT- W XIOPHU-
aHMOHBI, Ha KATHOH aMMOHUS
KonTponbnas o
paGora 2 CBoiicTBa HEOPTrAaHMYECKUX BEILECTB 2
Paznen 4. CrpoeHue 1 cBOIiCTBA OPraHMYeCKHUX BelleCTB 26
Tema 4.1. OcHOBHOE coepKaHue 4 OK 01
Knaccudukanus, [TeopeTuueckoe o0ydeHue 4
CTpOCHUE U [losiBneHne n pa3BUTHE OPraHUYECKOW XUMUHU Kak Hayku. [Ipenmer oprannueckoi xumun. MecTto u
HOMCHKJIaTypa 3HAQ4YEHHE OPTaHUYECKOU XUMUHU B CUCTEME €CTECTBCHHBIX HayK.
OpraHN4CCKUX XHWMHMUYECKOE CTPOCHUE KAK MOPSTIOK COCOUHEHUS aTOMOB B MOJIEKYJIE COIVIACHO HMX BaJIEHTHOCTH.
BCIIECTB OCHOBHBIE TOJIOKEHUSI TEOPUH XMUMHUUYECKOTO CTPOEHUsI opraHudeckux coeauHeHuii A.M. bytieposa.
VYraepoaHblid CKEJIET OpPraHUYeCKON MOJIEKYJbl. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XHMHUYECKOTO
CTpOEHMS MOJIEKyYJI. MI3oMepus u n30Mephl. 4
[Tonstue o ¢ynkuuonansHoi Tpynmne. Pamukan. I[lpuHmunel knaccupuKaMu  OpraHUYECKUX
coelMHEeHUI. MexayHapoiHasi HOMEHKJIaTypa U MPUHLUIIBI HOMEHKJIATYPbl OPraHUYECKUX COEIMHEHUM.
[TonsiTre 06 a30TCOAEPKAIIMX COSAMHEHHIX, OMOJIOrMYECKH aKTUBHBIX BEIIECTBAX (YIiIeBoaax, >Kupax,
O0enkax M Jp.), BBICOKOMOJEKYJSIPHBIX COEAMHEHUSX (MOHOMEp, IOIUMED,
CTPYKTYPHOE 3BEHO)
[IpakTHYeckune 3aHATHS 2
Homenknatypa OpraHUYeCKHX COCIWHEHUN OTAEIBHBIX KIIACCOB (HACHIIICHHBIC, HEHACHIIICHHBIC H
apoMaTHYeCKHUE YTIEBOJOPObI, CIUPTHI, (DEHOINBI, albJETHAbl, KETOHbI, KApOOHOBBIE KUCIOTHI U Ap.)
CocraBiieHHUE TIOJNHBIX W COKPAIIEHHBIX CTPYKTYPHBIX (DOPMYJT OPraHUYEeCKHX BEIIECTB OTICIBHBIX 2
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(bopMyIIbI OpraHu4YeCcKOl MOJIEKYJIbI, UCXO/IS U3 DJIEMEHTHOIO cocTaBa (B %)

TeMma 4.2. OcHoBHoOE cojiepKaHue 10 OK 01
CaoiictBa TeopeTnueckoe o0yueHue 6 OK 03
OpraHn4CCKUX OU3UKO-XUMUYECKHE CBOICTBA OPraHWYECKUX COCAWHEHUN OTAENBHBIX KJIacCOB (OCOOCHHOCTH OK 06
COCTUHCHHUN KJIacCU(PUKAIIMK ¥ HOMEHKJIATYPhI BHYTPH KJIacca; TOMOJIOTHYECKUM psia U oOmiast hopmyia; H30Mepus;

(dbu3nUecKre CBOMCTBA; XUMHUYECKUE CBOWCTBA; CIOCOOBI OTyUeHUSs):

— TpeaenbHbIe YIIeBOAOPOAbl (IKaHbl U IUKIOAIKaHbl). ['OpeHre MeTaHa Kak OJIMH U3 OCHOBHBIX

MCTOYHUKOB TEIUIa B IPOMBIIIIEHHOCTH U ObITY. CBOICTBA MPUPOIHBIX YTIEBOIOPOAOB, HAXOXKICHHUE B

MPUPOJIE U TPUMEHEHUE AKAHOB; 2

— HemnpenenbHble (QJKEeHbl, AJKUHBl W ajJKaJUeHbl) M apoMaTHuYecKue yrieBoaopoibl. [opeHue

aleTUJIeHa KaK HCTOYHUK BHICOKOTEMIIEPATYPHOTO MJIAMEHU JUIsl CBAPKU U PE3KH METAJIJIOB

— KHCIIOPOICOAEPIKAIINE COeAMHEHUS (CITUPTHI U (PEHOIIBI, KApOOHOBBIE KUCIIOTHI U 3(UPHI, albIeTUIbl U

KETOHBI, JKUpPbI, yriaeBoasl). [IpakTHueckoe mnNpuMeHEHHE AHTUIECHTIUKONS, TJUIepuHa, (¢GeHoa. 7

[Mpumenenne ¢opManbaeruaa, aneTalbIeruaa, YKCYCHOW KHCIOTHL. Mblla Kak COJIM BBICIIUX

KapOOHOBBIX KUCJIOT. MOFOIIHE CBOMCTBA MbLITA

— a30Tco/IeprKalie COeTMHEHUs (aMUHbBI U aMMHOKUCIIOTHI, 6eNiku). BricokoMOsIeKyIapHble COeTUHEHUS

(cuHTEeTHYEeCKUE U OMOIOTHYECKHU-aKTUBHBIE). MOHOMED, TOTUMED, CTPYKTYpHOE 3BeHO. [lomumepusanmst 7

STUJIEHA KaK OCHOBHOE HAIPABJICHUE €r0 UCIOJIb30BAHUS.

['eneTnyeckas CBA3b MEXAY KJIACCaMU OPraHUYECKUX COCTUHEHUIN

IIpakTnyeckue 3aHATHS 2

CBoiicTBa OpraHMYECKHX COCIMHEHUN OTAETbHBIX KIAcCOB (TpUBHANbHAs M MEXIyHapOaHAs

HOMEHKJIATypa, XUMHUECKHUE CBOMCTBA, CIIOCOOBI MOTYYCHHs): MPeAeTbHbIC (ATKAHBI U ITUKIOATKAHBI),

HemnpeenbHbIe (aJKEeHbI, aJKUHBI U aJIKaJUEHbl) U apOMaTHYECKHUEe yTiIeBOJOPOAbI, CIIUPTHI U (PEHOMBI, ’

KapOOHOBBIEC KUCIOTHI U (DUPHIL, AlTbJIETU/IBI U KETOHBI, aMHHBI 1 aMUHOKHUCIIOTHI, BEICOKOMOJICKYJISIPHBIE

COeAMHEHMS. 3aJjaHusl Ha COCTABJICHHE YPABHEHUH XUMHUYECKUX PEAKIUN C

y4acTHEM OPTaHMYECKUX BEIIECTB HA OCHOBAHUU UX COCTaBA U CTPOCHMS
Tema 4.3. OcHoBHOE conepxaHue 6 OK 01
Wnentupurauns | Tegperndeckoe odydenne 4 OK 03
OpPraHUYECKUX bruooprannueckue coequnenus. [Ipumenenne u 6nonornyeckas poiib yrieBooB. OKUCIEHHE YTIIEBOIOB OK 05
BEILECTB, UX — UCTOYHUK SHEPTUH KUBBIX OpraHu3MoB. O0iacTu NpUMEHEeHNs aMUHOKUCIOT. [IpeBpaiienus Genkos )

3HA4YCHUC U

nuinyM B opraHusme. buonormueckue ¢yHkiumu OenkoB. buonornueckue

(byHKIMY XKUPOB. Posib OpraHrnuecKoil XMMUU B pelIeHUH Mpo0IeM MHUIEBON 6€301MacHOCTH

15




IMIPUMCHCHUC B

PoJib oprannyeckoif XUMUU B PEILICHUH ITPO0JIEM YHEPTeTHUECKOM 0€30IacHOCTH, B PA3BUTUU MEIULIMHBI,

OBITOBOI U CO3JaHMM HOBBIX MaTEepUAOB, HOBBIX HMCTOYHHMKOB 3HEPIrUU (AJbTEPHATUBHBIC UCTOYHHKU IHEPIHH).
MIPOU3BOJICTBEHHOM [OMMAaCHOCTh BO3AEUCTBUA Ha KHUBBIE OpPraHU3Mbl OPraHUYECKUX BEILIECTB OTAEJIBHBIX KIIACCOB
JESITeNIbHOCTH (YyrieBomopobl, CHUPTHI, (DEHONBI, XJIOPOPraHMYECKHE MPOU3BOAHbBIC, ANbJIETHABI U Jp.), CMBICI
YEJIOBEKA [10Ka3aTesl IPEAEIbHO TOMYCTUMOM KOHLIEHTPALUN
KontpouabHasn Cr N
pabora 3 PYKTypa i CBOMCTBA OPraHUYECKUX BEIIECTB
Pa3znen S. KuHeTn4yeckue 1 TepMOAUHAMUYECKHE 3AKOHOMEPHOCTH MPOTEKAHUSA XUMUYECKUX PeaKkIuii
CkopocTb OcHOBHOe cofiep:KkaHHe OK 01
XUMHUYECKHUX OK 06
peaKiui.
XHAMHAYECKOE
paBHOBeCHE
Teopernyeckoe o0yueHue
CKopocTh peakluu, €€ 3aBHCUMOCTh OT Pa3IUYHBIX (PAKTOPOB: MPHUPOJbI PearupyroNINX BEIIECTB,
KOHLEHTPALlUN pEearupyrolnux BELIECTB, TEMIEPATypbl U IUIOMIAJU PEAKLIUOHHON IOBEPXHOCTH.
Tennobie 23 (HEKTH XUMUUECKUX PEAKIH. DK30- U IHAOTEPMUUYECKUE, PEAKIIHH.
OOpaTtuMoCTh peakiuii. XuMHUYECKOE PaBHOBECHE U €T0 CMEIICHUE O] ACHCTBUEM PA3IMUHBIX (PaKTOPOB
(KOHILIEHTpalMsl peareHTOB WJIM TNPOAYKTOB peakUWu, [aBi€HHE, TeMIleparypa) s CO3JaHus
ONTUMAJIbHBIX YCIOBUN POTEKaHUsl XUMUYECKUX npoueccoB. IIpunnun Jle [latense
IIpakTHYeckHe 3aHATHSA OK 01
Pemenne npakTUKO-OPUEHTHPOBAHHBIX 33JaHUN Ha aHAIW3 (PAKTOPOB, BIUSAIOIIMX Ha H3MEHEHHE OK 07
CKOPOCTH XMMHUYECKOW peaKIiy, B T.4. C MO3HUILIUI SKOJIOTUYECKH 11e1eCO00pa3HOro MOBEACHUS B OBITY U
TPYIOBOM JEATENBHOCTH B LIEJIAX COXPAHEHUS CBOETO 3/10POBBS U OKPYIKAIOIIEH PUPOTHOM CPEIBI.
Pemienne mnpakTUKO-OPUEHTHPOBAHHBIX 3aJaHWii Ha npuMmeHeHue npuHiuna Jle-lllaTtense s
HaXOXXJCHHUS HAalpaBJICHUS] CMEIICHHs pPABHOBECHS XWMHUYECKOM peakuuu M aHaiau3 (akTopos,
BJIMSAIONINX Ha CMEHIIEHUE XUMUYECKOTO PABHOBECHUS
Pa3ngea 6. PacTBOpbI
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Tema 6.1. OcHOBHOE coep:KaHue 2 OK 01
Honstne o Teopernyeckoe o0ydyeHue 2 OK 03
acTBOpax =

p p PactBopenue kak ¢usnko-xumuueckuid mporecc. PactBoppsl. CrocoObl MPUTOTOBIEHUS PACTBOPOB. OK 07

PactBoprmocTs. MaccoBast 105151 paCTBOPEHHOT0 BelecTBa. CMBICH ITOKA3aTeNsl PEAEIbHO JOIyCTUMOMN

KOHIIEHTPALUU U €0 UCIIOJIb30BAHHUE B OI[CHKE SKOJIOTHYECKON O€30MacHOCTH.

[IpaBmiia SKOJOTHYECKH 11€71ecOo00pa3HOro MOBEACHUS B OBITY M TPYIOBOW ACSITENLHOCTH B IEJSAX )

COXPAHEHHUS CBOETO 3/I0POBbS U OKPY’KAIOLIEH MPUPOJHON Cpenibl; OMACHOCTh BO3ACUCTBUS HA JKUBBIE

OpraHu3MbI OIMMPCACIICHHBIX BCIICCTB.

Perienue npakTUKO-OpUEHTHPOBAHHBIX PACUETHBIX 33JJaHUN HA PACTBOPHI, UCIOIb3yEMbIE B OBITOBOW U

IIPOM3BOJICTBEHHON JESTEIbHOCTH YeJIOBEKa
Tema 6.2. OcHoBHoOe coiep:kaHue 2 OK 01
Hccnenosanme TpaKkTHYecKue 3aHATHH 2 OK 03
CBOICTB pacTBOPOB = o— OK 05

[TpuroroBneHne pacTBOPOB 3alaHHON (MaccoBOM, %) KOHIIEHTpAIMHU (C MPAKTUKO-OPUEHTHPOBAHHBIMU

BOIIPOCaMH) U OTIpesiesieHue Cpeibl BOJAHBIX PACTBOPOB. 2

Pemenue 3a1a4 Ha MPUTOTOBJIEHNE PACTBOPOB
IIpodeccnonaIbHO-OPHMEHTHPOBAHHOE COIEPKaHue (CoMepKaHue TPUKJIATHOTO MOTYJIA)
Pa3nen 7. XuMusi B ObITY H IPOM3BOACTBEHHOI IeATETLHOCTH YeI0BeKa OK 01
Xumust B ObITY U | OcHOBHOE cOepKaHue OK 03
TPOUSBOACTBCHHON [ TegpeTnueckoe 00yueHHe 2 OK 06
JeSITeTbHOCTH = = = OK 07

eoBeKA Hogeiimre JOCTHXEHHUSI XUMHUYECKONH HAyKH U XMMHUYECKOM TexHojoruu. Poibs xumuu B obecrieueHun

k= (S1(0) 3] o o o

OKOJIOTMYCCKOU, SHCPIETUICCKOU U MMHUIICBOU 6630HaCHOCTI/I, Pa3BUTHU MCIOUIIUHBI. HpaBHna IIOUCKa " 2

QHaIM3a XUMUYECKOW HH(OpPMALMKM W3 pa3IMYHBIX HCTOYHUKOB (Hay4dHass M ydeOHO-Hay4dHas

TuTepaTypa, CpelicTBa MaccoBOM MH(popMaIu, ceTh MHTepHeT)

IIpome:kyTouHas arTecTanus no JucuuIinie (1nddepeHIUPOBAHHBIH 324€T) U KOHCYJIbTAIIMS 2

Bcero 20
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3. YCJIOBUSA PEAJIM3AIIMA PABOYEM ITPOTPAMMBI YYEBHOTI'O ITIPEJMETA

3.1. TpeGoBaHusA K MUHUMAJIbHOMY MaTE€PHAJIBHO — TEXHHYECKOMY 00ecre4YeHuIo.

JlucuumiuHa mpoBoauTcs B KabuHeT Ne 321, ocHaIeHHBIM 000pYIOBaHHEM:
Croubr -30 .

Crynbga — 60 mr.

Kowmrmiekt mebenu st mpernogaBaTess - 1 mT.

Kommprotep — 1 mT.

Aynuoxkononku — 1 mr.

OKpaH MyJIbTUMEIUMHBIN — 1 mmT.

Jocka yuenndeckas — 1 1miT.

[Ipoekrop - 1 .

KommiexT nHpOpMaMOHHBIX CTEHAOB U CTeJUIXeH 11t mocoOuit — 8 mT.
Xpomaxei

Buneocser co mratuBom gammna 11t GOTO U BHIEO CBET

MuxkpodoH OecipoBOAHON METIUYHBIHA

Tpubyna — 1 mr.
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3.2.UndopmaumnonHoe odecriedeHue 00ydeHusl.

NepevyeHb Yy4eOHbIX W3JaHMM, AJIEKTPOHHBIX HW3JaHUM, AJIEKTPOHHBIX W MHTepHeT-pecypcoB, o0Opa3oBaTeIbHBIX ILIATHOPM,
AIEKTPOHHO-OMOIMOTEUHBIX CUCTEM, BEO-CUCTEM JIJIsl OPraHU3alUHU IUCTAHIIMOHHOTO 00YU€HHUS U YIIPABJICHUS UM, UCTIOTb3YyEMbIE
B 00pa30BaTeIbHOM Mpoliecce KaK OCHOBHBIE U JOTOJIHUTEIbHbIE HCTOYHUKHU.

OCHOBHBIC NUCTOYHUKH:

1. Xumus. bazoBblii ypoBeHs. 10 ki1.: yueouuk/O.C.I'abpuensn.- 9-e uza., crepeoturt.- M.:lpoda,2021 - 192 c.
2. Xumusi. bazoBblii ypoBeHb. 11 ki1.: yueouuk/O.C.I'abpuensn.- 9-e uzn., crepeoturt.- M.:lpoda,2022 - 224 c.

JlonOTHUTEIbHbIE€ HCTOYHUKHM:
1. Xumusi. ba3zoserit ypoBens. 10 ki1.: yaueOuuk/O.C.I'abpuensn.- 9-e uza., crepeotun.- M.:[Ipoda,2021 - 192 c.
2. Xumust. bazoserit yposens. 11 ki.: yaeOuux/O.C.I'abpuensn.- 9-e uza., crepeoturn.- M.:[Ipoda,2022 - 224 c.

3. Xumus 10 ki.: YueOnuk. bazossriit yposens / O.C. ['abpuensa. — M.: [Ipoda, 2017.- 192 c.
4. Xumus 11 kn.: Yueonuk. bazossiii yposens / O.C. I'abpuenss. — M.: JIpoda, 2017.- 224 c.
5. Xumusi: TeCThl, 3a7a4u 1 ynpaxkuenus: yue0. [Tocooue/ O.C. I'abpuensH.- 5-e u3a. — M.: Jlpoda, 2017.- 336 c.
6. Xumus: npaktukyM: yue6. [Tocodue / O.C. I'abpuensn.- 5-e uzn. — M.: Ipoda, 2017.- 304 c.
7. Xumus: yueonuk/ Epoxun FO.M. - 18-e uza., crep. — M.: Akanemus, 2014. — 400 c.
8. CoopHUK TecTOBBIX 3ajaHuit mo xumun/ Epoxun KO.M. - 2-e u3n., crep. — M.: Akagemus, 2014. — 128 ¢
9.boromonoBa I.B. Heopranuueckas xumusi: yue6Hoe nocobue / U.B. boromonosa. — M.: Anbdpa — M: UHOPA — M, 2009.
—336 c.: mn. _ (ITPODUJIb)
10. Xumus: yueOuuk/ ['abpuensu O.C., Octpoymos U.I'. - 9-e u3x., crep. — M.: UL| Axagemus, 2011. — 336 c.
11. Xumus. 10 xmace: yue6. i obmeoOpazoBatenpubix yupexaenuid/ ['abpuensn O.C., Mackaes ®.H, ITonomapes C.1O.,
Tepenue B.U; - 6-¢ uzx., crepeorun. — M.: [lpoda, 2005. — 300, c.: u.
12. Xumus. 10 knacc. ba3zoBbiii ypoBeHb: yueb. s oOuieodpazoBar. yupexaenuid/ ['abpuensn O.C. — 3-e uzn., nepepad. —
M.:[Ipoda, 2007. — 191, c. : um.
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13 Xumus: yue6. musa cryn. mpod. yueb. 3aBemenuit / O.C. I'abpuensn, N.I'. OctpoymoB. — M.: M3narensckuii IEHTP
«Axanemus», 2009, 295 c.

14.IIpakTukyM 10 OOIIeH, HEOPraHMYECKOM M OPraHUYecKOr XUMHH: yued mocoOue Ui CTYJEHTOB YUpexAeHUH cpel. mpod.
obpazoBanus./ ['abpuensia O.C., Octpoymon WU.I'., lopodeeBa H.M. - 5-e uzn., crep. — M.: U3naTenbckuil EHTp «AKageMus,

2011. —256c.
15. Xumust. 11 xmacc: YueOHuk miist oomeoopazoBatenbabix yupexaenuii / O. C. T'abpuensn, I'. I'. JIbicoBa. — 2-e uzn., ucnp, —

M., 2002. — 368 c: ni.
16. Xumus g npenonasarens: yueoHo-meToauueckoe nocodue / O.C. I'abpuensn, I'.I. JIsicoBa — M.: M3naTensckuii LeHTp

«Axanemus», 2006, 280 c.
17.HactonpHas kaura yuutens xumuu: 10 kimacc / O.C. I'abpuensH, U.I'. OctpoymoB — M.: [Ipoda, 2006, 113 c.

18. HacronpHas kaura yunrtens xumun: 11 kmace: B 2 4. / O.C. I'abpuensu, I'.I'. JIsicoBa, A.I'. BBenenckas — M.: JIpoda, 2006,
314 c.

19.06y4enne xumun Ha ocHOBe MexnpeameTHoi unrerpauuu / H.E. Ky3unenosa, M.A. lllatanos. — M.: Benrana-I'pad, 2006,
327 c.

20. Xumus B Tabnumax. CrnpaBoudoe nocodue/ Hacornosa A.E. - M.: [Ipoda, 2000 (asekTpoHHOE YIeOHOE U3aHKE)

21.Oprannueckas xumus 11 kimacc. ba3oBswiil ypoBeHb: Yueb. s obmeo0pazoBaTenbHbiX yupexaeHuit /M. HopommHCkHi,
H.C. HoBommnckas. — 3-e uzg. — M.: OO0 «Tug «Pycckoe cioBo» - PCy», 2009. — 176¢.

22.XuMus 1 KICKYCCTBO: OPraHU3aTOP-TIpakTUKyM s yyammuxcst 10-11 knaccoB o01ieo0pa3oBaTeibHbIX yupexaeHuid/ Tutosa
N.M. - M.: Benrana-I'pad, 2007, 310 c.

23.006mas Xumus. CoopHuk 3ana4 u ynpaxaenuii: Yueb. [Tlocoone/ Xomuenko U.I'. — M.: OO0 «M3natensctBo HoBast Bomuay.
N3narens YMmepenkos, 2006 — 256c¢.

24. Xumus B mikosie. HaydHo- Teopernueckuii 1 MeToaudeckui xypHai. M3narensctBo «LleHTpXumIpeccy.
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HNHTEepHET — HCTOYHMKMU:
http:// www. alleng.ru

http:// www.him help.ru

http:// www.hemi. nsu.ru
http:// www.ruscopybook.com.

b=

4. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHUSA YYEBHOI'O ITPE/IMETA

KOHTpOJIL U OHCHKA PE3YJIbTAaTOB OCBOCHMU:A yqe6Horo npecaMeTa OCYHCCTBIIACTCA IIPCIIOJAAaBATCICEM B IIPOLCCCE

IPOBEICHUS TEOPETUUECKUX U MPAKTUUECKUX 3aHATUH, TUPPEPeHIIMPOBAHHOIO 3a4€eTa.

IIpeamMeTHbIe pe3yJibTaThI 00y4YeHUs!
(ocBOEeHHBIE YMEHHS, YCBOCHHbIE 3HAHUSA), C Y4€TOM JHUYHOCTHBIX Pe3yJIbTATOB

@opMBbI M METOAbI KOHTPOJIS U
OLIEHKH MPeAMeTHBIX
pe3yJabTAaTOB 00y4eHH sl

B pe3yabTrarte ocBoeHNs y4eOHOT0 peIMeTa BHINYCKHUK HA 0230BOM YPOBHe
HAYYMJICH: - BJIAJICTh CUCTEMON XUMUYECKUX 3HAHUW, KOTOPasi BKJIIOYAET:
OCHOBOIIOJIAraloIIye MOHATUS (XUMHUUECKHUI 3JIEMEHT, aTOM, 3JIEKTPOHHAsI 000JI0UKa aToMa,
s-, p-, d-DIIEKTPOHHBIE OPOUTAIIA ATOMOB, HOH, MOJIEKYJIa, BAJICHTHOCTb,
ANEKTPOOTPULIATENBHOCTD, CTENEHb OKUCIICHHS, XUMUYECKas CBS3b, MOJIb, MOJISIPHAS Macca,
MOJISIPHBIN 00BEM, YIJIEPOHBIN CKelleT, PYHKIIMOHAIbHAS TPYyIIa, paJauKall, H30Mepus,
M30MEpPBI, TOMOJIOTUYECKHUN P, TOMOJIOTH, YTIIEBOAOPObI, KUCIOPOA- U a30TCOAEPKAIIME
COCIMHEHMSI, OMOJIOTMYECKU aKTUBHBIC BEeCTBa (YTIIEBO/IbI, )KUPHI, OCTIKH), MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3B€HO, BHICOKOMOJIEKYJISIPHBIE COEIMHEHU S, KPUCTAINIMYECKas
peleTka, TUIbl XUMHUYECKUX PeaKIUil (OKUCIUTEIbHO- BOCCTAHOBUTEIIbHBIE, K30~ U
SHAOTEPMUYECKUE, PEAKIIMA NOHHOTO O0MEHA), paCTBOP, SJEKTPOJIUTHI, HEIJIEKTPOJIUTHI,
ANEKTPOIUTUYECKAS JUCCOLUALINS, OKUCIUTENb, BOCCTAHOBUTED, CKOPOCTh XUMUYECKOM

IIpoBepka nomalHero 3agaHusl.
TectupoBanue.

3amura npakTu4ecKon padboThI.
Y CTHBIN U IMCbMEHHBIN OIPOC.
HuddepeHnpoBaHHbIi 3a4eT.
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peaKkiny, XUMUYECKOE PABHOBECHUE), TEOPUH U 3aKOHBI (TEOPHS] XUMUUYECKOTO CTPOCHUS
oprannueckux Beects A.M. byTiepoBa, TeOpus dJIEKTPOIUTUYECKON TUCCOLUAINH,
nepuoanyeckuii 3akoH J[.M. MenjeneeBa, 3aKkOH COXpaHEHUsI MAaCChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUH S3bIK XUMUU, (DaKTOJIOTUYECKHUE CBEICHHS O CBOMCTBAX, COCTABE,
MOJIyYEHUH B 0€30MaCHOM HCTIOIB30BaHIH BAXKHEUIIINX HEOPTAHUYECKUX U OPTAaHUIECKUX
BEIIIECTB B OBITY U MIPAKTUYCCKOM JCSITEIILHOCTH YEIIOBEKa,;

- YMETh BBIBJISATh XAPAKTEPHBIE IPU3HAKK W B3aWUMOCBS3b M3YUYCHHBIX IOHATHUM,
MPUMEHATh  COOTBETCTBYIOLIME TMIOHSATUA TIPH  ONHCAHHE CTPOCHUS H  CBOMCTB
HEOPraHMYECKUX M OPraHUYECKUX BELIECTB M WX NPEBPAILLICHUN; BBISBIATH B3aUMOCBS3b
XMMHUYECKUX 3HAHUW C TOHATHSMH W TPEIACTABICHUSIMHU JIPYTMX €CTECTBEHHOHAYYHBIX
MPEIMETOB;

- YMETh HCIIOJb30BaTh HAWMEHOBAHUS XHMHYECKHX COCIUHEHHN MEXIyHApOIHOIO
COI03a TEOPETUUECKOMN U MPUKIAAHON XMMHUHU U TPUBUATIbHBIC HA3BAHUS BAXKHEHIITNX BEIIECTB
(3THIIeH, alleTUIICH, TIuLepuH, heHo, GopMalbaerul, yKCyCHas KUCI0Ta, TIIUIUH, yrapHbIi
ra3, yriIeKUCJIbIM Ta3, aMMHaK, ralieHasi U3BECTb, HETralleHas U3BECTb, MUTHEBAS COJA U
JPYTUX), COCTaBISATH (POPMYJIbI HEOPTaHMYECKUX U OPraHUYECKHX BEIIECTB, YPaBHECHUS
XUMUYECKUX PEAKIUMA, OOBSICHATH MX CMBICI; MOATBEPKIATh XapaKTePHbIE XUMUUYECKHUE
CBOMCTBA BEUIECTB COOTBETCTBYIOLIMMH JSKCIIEPUMEHTAMUA W 3alUCSIMUA  YPAaBHEHUU
XAMUYECKUX PEAKIIHI;

- yMETh  YCTAaHABIMBATH  IPUHAJJICKHOCTb  HM3YUYEHHBIX  HEOPraHUYECKUX U
OpPraHMYECKMX BEUIECTB K ONPEACIEHHbIE KijlaccaM W TIpylnaM  COEIUHEHHH,
XapaKTEepU30BaTh UX COCTAB U BAXXHEUIIINE CBOMCTBA; ONPEAEIATH BUIAbI XUMUUYECKUX CBI3EN
(KoBaJieHTHAsi, UOHHAs, METAUTNYECKasi, BOJOPOJIHAS), TUIBl KPUCTALTUYECKUX PEIIETOK
BEILIECTB; KIACCU(PUIIUPOBATh XUMUUECKUE PEAKITUH;

- chopMUPOBATh MPEICTABICHUS: O XUMUUYECKOW COCTABIIAIONIEH €CTECTBEHHOHAYUYHOM
KapTUHBI MUPA, POJIU XUMHUHU B MO3HAHUS SABJICHUN IPUPOJIbI, B POPMUPOBAHUN MBIIIUICHUS U
KYJbTYPhl JUYHOCTH, €€ (DYHKIIMOHATHLHONH I'PaMOTHOCTH, HEOOXOAUMOMN MJid PEIICHUs
NPaKTUYECKUX 3a/1ad U HKOJOTUYECKH OOOCHOBAHHOI'O OTHOIIECHMSI K CBOEMY 3/I0POBbIO U
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MIPUPOJHOU CPELE;

YMETh MPOBOJUTH PacyeThl MO XUMHUYECKUM (popMysaM U YpaBHEHHUSIM XUMHYECKHX
peakuuil ¢ MCHOJb30BaHUEM (PU3MUECKUX BEJIMYUH, XapaKTEPHU3YIOIIUX BEIECTBA C
KOJIMUYECTBEHHOM CTOPOHBI: Macchl, 00beM (HOpMalbHBIE YCJIOBHSI) Ta3oB, KOJMYECTBA
BEILIECTBA; MCIOJIb30BAaTh CUCTEMHBIC XWMHWYECKHE 3HAHMUS JUIsl NPUHATUS PEUICHUN B
KOHKPETHBIX )KU3HEHHBIX CUTYAIIUSIX, CBSI3aHHBIX C BEIIECTBAMHU U UX TPUMEHEHUEM

yMETh IUIAHUPOBATh W BBIMOJHATh XUMHUYECKUUA HKCIEPUMEHT (TpeBpalleHust
OpraHUYeCKUX BEUIECTB MpPH HArpEeBaHHM, MOJTYUYEHUE STUJIEHA M H3YyYEHHE €ro CBOICTB,
KaueCTBEHHbIEC PEAKLIUU Ha aJIbAETU/Ibl, KpaXMall, YKCYCHYIO KHUCIIOTY

JeHaTypanus OeJIKOB MPU HarpEBaHUH, [IBETHBIE PEAKIMU OETIKOB; MPOBOAUTH PEaKLUU
MOHHOTO OOMEHa, ONpEAeNATh CpPeAy BOJHBIX PAcCTBOPOB, KAUECTBEHHbBIC pEAKIMHM Ha
cysibar-, KapOOHAT- U XJIOPUA-aHUOHBI, HA KATUOH aMMOHHSI; peIlIaTh SKCIIEPUMEHTAIbHbIE
3agaun 1o temaM "Metamibl" u "HeMeramnael") B COOTBETCTBUM C TpaBUJIAMH TEXHUKH
O0e3omacHOCTH TMpu OOpalieHMu C BellecTBaMU U J1a0OpaTOpHbIE 00OpYJAOBAHHEM;
MPEACTABIATh PE3yIbTaThl XUMHYECKOTO 3KCIEpUMEHTa B (opMe 3alucu ypaBHEHUH
COOTBETCTBYIOIIMX PeakUuuid U (hOPMyYJIUPOBATh BHIBOJIBI HA OCHOBE 3TUX PE3YJIbTaTOB;

- yMETh AHAJIMU3UPOBATH XHMMHYECKYI0 HH(OpMalMIO, TMOJyYaeMyl0 U3 pa3HbIX
MCTOYHHUKOB (CPEICTB MaccOBOM MHpoOpMaLuu, cetb UHTepHET U ApyTue);

- BJIaJIETh OCHOBHBIMU METOJIaMU HAYYHOTO MIO3HAHUS BEIIECTB U XUMUYECKUX SIBICHUM
(HabnroieHue, N3MEpEeHHe, IKCIIEPUMEHT, MOJIETMPOBAHUE);

- YMETh MPOBOJUTH PACUETHl IO XUMHUYECKUM (OpMyJiaM U YpaBHEHHUSIM XUMUYECKUX
peakuuil ¢ MCHOJb30BaHUEM (U3MUECKUX BEJIIMYMH, XapaKTEPU3YIOIIMX BEIIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: Macchl, 00beMa (HOpMaJIbHBIE YCIIOBHS) T'a30B, KOJUYECTBA
BEILECTBA; MKCIOJIb30BATh CHCTEMHBIE XUMUYECKHE 3HAHUS JUISl NPHUHATHS DPELICHUNA B
KOHKPETHBIX KU3HEHHBIX CUTYAlUIX, CBSI3aHHBIX C BEIIECTBAMHU U UX TPUMEHEHUE

- chopMUpOBaATh MPEACTABICHUS: 0 XUMHUUECKON COCTaBIISIIOIIEH €CTECTBEHHOHAYUYHOU
KapTHUHBI MUPA, POJIM XUMUU B TO3HAHUH SABJICHUHN PUPOIBI, B (POPMUPOBAHUH MBIIIIJICHUS U
KyJbTYPBl JTUYHOCTH, €€ (QYHKIMOHAIBHON TPAMOTHOCTH, HEOOXOAMMOMN NIJIsl pEIIeHuUs
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NPAKTUYECKUX 3a/1a4 U HKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3JI0POBBIO U
IIPUPOJTHOM CpEJIE;

- YMeThb COOJIIOAaTh MpaBUJia HKOJOTUYECKU LEIECO00pa3HOTO MOBEACHUS B OBITY U
TPYZAOBOU JIESITETLHOCTH B LIEJISIX COXPAHEHHS CBOETO 3JJ0POBbS U OKPYKAKOIIEH TPUPOJHON
CpEbl; YUYUTBIBATh ONIACHOCTD BO3JACHUCTBHUS HA dKUBBIE OPTAHU3MbI OIIPEAECIICHHBIX BEIIECTB,
MMOHMMAasl CMBICJI ITOKA3aTeNs MPEACIbHON TOMYCTUMON KOHLICHTPALUH
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S. IMYHOCTHBIE PE3YJIbTATBI

JIP 4. ITposBastoniuii ¥ JEMOHCTPUPYIONTUN YBOKEHHUE K JIIOJISIM TPYJla, OCO3HAIOIIUN IIEHHOCTh COOCTBEHHOTO TPY/a.
Crpemsinuiics K OpMUPOBAHUIO B CETEBOU Cpeie IMYHOCTHO U MPO(PECCHOHATBHOTO KOHCTPYKTUBHOTO «IIU(PPOBOIO CIEAA».

JIP 7. Oco3Haromuii MpUOPUTETHYIO IIEHHOCTh JIMYHOCTH YEJIOBEKa; YBAXKAIOIINI COOCTBEHHYIO M UY>KYI0 YHUKAJILHOCTh
B Pa3IMYHBIX CUTYaIMsIX, BO BCeX OopMax M BUIAX JEATCITLHOCTH.

JIP 9. CoOmonarouii ¥ MNpomaraHAupymomUid MpaBWiia 300pOBOro M 0Oe3omacHOro oOpasza KHU3HHU, CIOPTa;
MIPEAYTIPEKAAFOIIHN JTHO0 MPEoA0TIEBAIOIINNA 3aBUCUMOCTH OT aJIKOTOJIsI, TabaKa, ICUXOAKTUBHBIX BEIIECTB, a3apTHBIX UTP U T.J.
CoxpaHsonmi ICUX0JIOTHYECKYI0 YCTOMUUBOCTh B CUTYaTUBHO CJIOAKHBIX WM CTPEMHUTENIBHO MEHSIOIINXCS CUTyalUsX.

JIP 10. 3a0oTsmuiics o 3alIUTe OKPY>KAIOIICH Cpe/ibl, COOCTBEHHOUW U 4y>KOil 0€301MacHOCTH, B TOM YUCTE ITU(GPOBOA.

JIMCT ISMEHEHUU
O0ocHoBaHKEe OTBETCTBEHHO
Jara Coneprxanue TToamuce
— IOKYMEHT €JIUII0

U3MCHCHUS
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