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1. OBIIASI XAPAKTEPUCTHUKA PABOYEHN ITPOT'PAMMBbI
YYEBHOM JUCHUIIIUHBI «XUMMSI»

1.1. MecTO IMCUMILIMHBI B CTPYKTYpPe OCHOBHOI 00pa3oBaTe/IbHOM
nporpammsbl CITIO

OO6meobpa3oBaTenbHas AUCIUIIMHA «XUMUS» SBISIETCS 00s3aTEIbHOMN
4acThl0 0011e00pa3oBaTeIbHOTO IHKJIa 00pa30BaTeIbHONM MPOrpaMMbI B
cootBeTcTBUM ¢ PI'OC 1o crienmanbHocT 54.02.01 «/M3aiiH 0 OTpacIsiM».

1.2. Ileau m miaHupyembie pe3yibTAThl OCBOCHNS JUCHUILIHHBI

1.2.1 ean TuCHUNIAHBI

Coneprxanue mporpaMmsbl 00111€00pa30BaTENbHON TUCIUILTAHBI « X AMHUS)
HaIlpaBJIEHO HA JOCTH)KEHHE CIEAYIOIIMNX LEei:

- (opmupoBaHHe y CTYICHTOB TMPEJCTABICHUS O XUMHUYECKON
COCTABJIAIONIEH €CTECTBEHHO- HAyYHOW KAapTUHBI MHUpPA KaK OCHOBBI MPUHSATHS
pelieHuid B JKU3HEHHBIX U TMPOU3BOJCTBEHHBIX CHUTYaIUSAX, OTBETCTBEHHOIO
NOBEACHUS B IPUPOJHON CPEIE;

- (dopMupoBaHre y OOy4YalOIIUXCAd YMEHHUS OIECHUBATh 3HAYUMOCTD
XUMHYECKOTO 3HAHUS JUIs1 KXKIOTO YEJIOBEKa;

- (dopmupoBaHHEe Yy 00yJarONTUXCs IIEJIOCTHOTO MPEICTABICHUS O MUPE U
pOJIM XMMHH B CO3IaHUU COBPEMEHHOM €CTECTBEHHO HAy4YHOW KapTUHBI MUPA;
YMEHUSI OOBSICHATH OOBEKTHI M IPOIIECCHl OKPYKAIOMIEH eHCTBUTEIbHOCTH:
MIPUPOIHON, COUMAIIBHOM, KYJIbTYPHOU, TEXHUYECKOW Cpellbl, — HWCIIOIb3Ys IS
ATOTO XUMUYECKUE 3HAHUS;

- pa3BUTHE y OOYYalOIMIUXCS YMEHHH pasznuyaTh (PakThl U OICHKH,
CpaBHMBATh OIIEHOYHBIC BBIBOJIbI, BUJETh UX CBSA3b C KPUTEPUAMH OLICHOK U
CBSI3b KPUTEPHUEB C OIPEACIICHHONW CHUCTEMOM IIEHHOCTEH, (OpMyIUpOBaTh U
000CHOBBIBaTh COOCTBEHHYIO MO3HUIIHIO;

- MpuoOpeTeHne OO0yJaroIMMHKCS OIbITa Pa3HOOOpa3HOUM NEATeIbHOCTH,
MO3HAHUS W CaMOIIO3HAHUS; KJIOUEBBIX HABBIKOB, MMEIOIIUX YHUBEPCAIBHOE
3Ha4YEHUE JUIS Pa3IMYHBbIX BUIOB JEATEILHOCTU (HABBIKOB pEIICHUS MPOOseM,
MPUHATUS ~ pEIIeHWi, ToucKa, aHaimm3a W 00paboTku  uH(OpMmaIuy,

KOMMYHHKAaTUBHBIX HAaBBIKOB, HAaBBIKOB I/ISMepCHI/II‘/JI, COTPYAHUYICCTBA,



0e30macHOr0 OOpaIIeHUs ¢ BEIIECTBAMH B TIOBCEHEBHOM JKU3HM).

- OCBOCHHE 3HAHUU O XMUMHUYECKOM COCTaBJISIONICH €CTECTBEHHOHAYYHOU
KapTUHBI MUPA, BAKHEUIIINX XUMUYECKUX TTOHATHUAX, 3aKOHAX U TEOPUSIX;

- OBJIaJICHUE YMEHUSIMHU MPUMEHATH MOJYyUYECHHbIC 3HAHUS JIJISI OOBSICHEHUS
Pa3HOOOpA3HBIX XUMUYECKUX SIBJICHUN U CBOMCTB BEIIECTB, OIICHKU POJIA XUMUU
B Pa3BUTUU COBPEMEHHBIX TEXHOJOTUI U MOJYYCHUN HOBBIX MaTEPHAJIOB;

- pa3BUTHE I[IO3HABATEJIbHBIX HMHTEPECOB U  HMHTEIUICKTYyaJIbHBIX
CIIOCOOHOCTEM B MPOLIECCE CAMOCTOATENBHOIO MPHUOOPETEHHS] XUMUYECKUX
3HaHUU C KCIOJIb30BAHUEM PA3IMYHBIX UCTOUYHUKOB MH(POpPMAIIMU, B TOM YHUCIIE
KOMIIBIOTEPHBIX;

- BOCMHTaHHE YOEXKIECHHOCTH B TO3UTHBHOW pOJIM XUMHUH B JKU3HH
COBPEMEHHOIr0 00IeCTBa, HEOOXOIUMOCTH XUMUUYECKHA TPAMOTHOTO OTHOILLIEHUS
K CBOEMY 3JI0pPOBBIO U OKPYKAIOIICH Cpeie;

1.2.2. Ilnanupyemble pe3yJbTaThl OCBOEHUSI 001Ie00pa3oBaTEIbHOI
aucuIIMHLBI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO

Oco0oe 3HaueHne TUCHUIUIMHA UMeET Ipu GopMHUpoBaHUU U pa3BuTHH OK
u I[IK (OK ykazvisatomcsa uz nogoeo maxema @IOCCIIO 2022 200a no

npogheccuu/cneyuanrbHoCmu



1.2.2. Mnauupyemblie pe3ynbTathl 0CBOEHUA 006Ue06pa3oBaTensHoi aucuunauubl B cootsetctBumu ¢ ®roC CMoO u Ha ocHoBe

®roc coo
Kog u MnaHupyeMmble pe3ynbTaThl OCBOEHUSA AUCLUNIUHDI

HauMeHOBaHue

(bopmupyeMbe 06wue’ [cuunnuHapHbie’

KOMMNETEHLMH

OK 1 B yacTu TpyaoBOro BoCcnuTaHus: - BNajeTb  CUCTEMOW  XMMMYECKMX  3HAaHWW, KOTOpas  BKJOYAeT:
JIP 4 - TOTOBHOCTb K Tpydy, OCO3HaHMEe LEHHOCTM | OCHOBOMONAraloWme MOHATUS (XMMMUYECKUIA 3INEMEHT, aToM, 3/EKTPOHHas
JIP 6 MacTepcTea, Tpyaontobue; 000/104Ka aToMa, S-, p-, d-3NEKTPOHHbIE OpbUTaNU aTOMOB, MOH, MONEKYNa,
JIP7 - TOTOBHOCTb K  QKTMBHOW  [EATENbHOCTU | BANEHTHOCTb, 3JEKTPOOTPULATENLHOCTb, CTEMEeHb OKWUCNEHUA, XUMUYeCcKas

TEXHONOTMYECKOW M COLMANbHOW HanpaBNeHHOCTH,
CNOoCcoBHOCTb  MHULUMMPOBATb, MNAHWMPOBATb W
CaMOCTOATE/IbHO BbINONHATL TaKY0 JEATENbHOCTD;

- UHTepec K pa3NnyHbIM chepam NnpodecCcMoHanbHOM
AeATeNbHOCTH,

OenapeHune YHUBEpCaNbHbIMK y4YeOHbIMKU
Nno3HaBaTeNbHbIMU 1EUCTBUAMK:

a) ba3oBble IOrMYecKue AeiCTBUsA:

- CaMOCTOATENLHO thopmynupoBath "
aKTyanusupoeaTb nNpobnemy, paccMaTpuBaTh ee
BCECTOPOHHE;

- YCTaHABIMBATb CYWECTBEHHLIN NPU3HAK UMK
OCHOBAaHUA AN CPaBHEHMsA, KnaccuuKauum w
06061WeHuns;

- onpepenaTb UeAM [AeATEeNbHOCTM, 3ajasaTb

napameTpbl U KPUTEPUN UX AOCTUKEHNA;
- BblABNATL 3aKOHOMEPHOCTM W NPOTUBOPEYUA B
paccMaTpuBaeMbIX ABNEHUAX;

CBA3b, MOMb, MONAPHAA Macca, MONAPHbIA 00bEeM, YrNepoAHbId CKeneT,
tdyHKUMOHaNbHAA rpynna, pagukan, u3oMepusa, M3oMepbl, TOMONOTMYECKUIA pAa,
roMONOrW, VrneBOAOPOAbl, KUCNOPOA- WM a30TCOMEpKallMe COeAMHEHWUS,
buonorMyeckn akTMBHble BelecTBa (yrneBofbl, X*upbl, Oenku), MoHOMep,
NOAUMEp,  CTPYKTYPHOE  3BEHO,  BLICOKOMONEKYNAPHbIE  COEAMHEHWS,
KpUCTanAMYeckaa pelleTka, TUMbl XUMUYECKMX peakuui (OKMCNUTENbHO-
BOCCTAHOBUTE/IbHbIE, 3K30-W 3HAOTEPMUYECKME, peaKkLuu MOHHOro 0bmeHa),
PacTBOpP, 3NEKTPONWTbI, HEINEKTPOAUTHI, 3NEKTPONUTMYECKAA AMCCOLMaLNS,
OKUCNUTENb, BOCCTAHOBMTENb, CKOPOCTb XMMWYECKOW peaKLUMM, XMMHUYecKoe
paBHOBECHE), TEOPUM U 3aKOHbI (TEOPUA XMMWYECKOrO CTPOHUA OpraHU4ecKnx
Bewects A.M. bBytnepoBa, Teopus 3NEKTPONUTUYECKON pAuccouMauuy,
nepuognyeckuit 3akoH [.M. MeHgeneeBa, 3aKOH COXpaHeHMA Macchl),
3aKOHOMEPHOCTH, CUMBOJIMYECKUN A3bIK XMMKUM, (DAaKTONOrMYECKNE CBEEHUA O
CBOICTBAX, COCTaBe, MOJYYeHUM U OE30NacHOM WUCMONL30BAHUM BAXKHENWMNX
HEOpraHMYeckMx W OpraHUYecKMX BelwecTB B OblTy W NPaKTUYECKOIA
NeATeNnbHOCTU YeNoBeKa;

- YMEeTb BbIABNATL XapaKTePHbIE MPU3HAKM W B3aUMOCBA3b U3YYEHHbIX NMOHATUIA,
NPUMEHATH COOTBETCTBYIOUME MOHATUA NPU ONUCAHUWU CTPOEHWUA M CBOWCTB




- BHOCWUTb KOPPEKTUBbI B [€ATENLHOCTb, OLEHWBATH
COOTBETCTBME pe3ynbTaToB LensM, OLeHMBATL PUCKH
nocneacTBU LeATEeNbHOCTH;

- pa3BMBaTb KPeaTUBHOE MbIlIEHUE NMPU PelleHUm
MU3HEHHBIX Npobnem

6) 6asoBble uccnefoBaTeNbCKUE JEeNCTBUSA:

- BNAfieTb HaBblKaMK y4eBbHO-UCCNe0BATENLCKOMW K
NPOEKTHOM [EATENbHOCTW, HABbIKAMU Pa3pelieHus
npo6nem;

- BbIABAATbL NPUYNHHO-CNEACTBEHHLIE CBA3M U
aKTyanusupoBsaTb 3ajayvy, BbiABMUraTb runotesy ee
pelleHus, HaxoAUTb apryMeHThl ANA A0Ka3aTeNbCTea
CBOMX VTBEPMAEHUi, 3ajaBaTb NapameTpbl U
KpUTEPUU pelleHus;

- aHaNM3MpoBaTb MOJIYYEHHbIE B
330341 Pe3ynbTaThl, KPUTUYECKM
[IOCTOBEPHOCTb, MPOrHO3UpPOBaTh
HOBbIX YCIIOBUAX;

- YM@Tb MEPEeHOCUTb 3HAHWUA B MO3HABATE/IbHYIO M
NPaKTUYECKYI0 001ACTN KUIHENEATENBHOCTH;

- yYMeTb WHTErpuMpoBaTh 3HaHWUA W3  pa3HbiX
npeAMeTHbIX 0bnacTei;

- BbIJBUTaTb HOBbIE UAEU, NPEANaraTh OpUrnHanbHole
noaxofbl U peleHuns;

- CNOCOBHOCTL UX UCMONb30BAHUA B
NO3HaBaTe/bHOW M COLMANbHOM NPaKTUKE

Xo[e peweHus
OUueHUBATb WX
NW3MEHEHNE B

HEOPraHUYECKMX M OPraHMYecKWUX BeWecTB M UX NPeBpalLEHWIA; BbIABNATH
B3aMMOCBA3b XUMUUYECKUX 3HAHWI C MOHATUAMM U NpPefCTaBAEHUAMU [PYrux
eCTeCTBEHHOHAYYHbIX NPEAMETOB;

- yMeTb  MCNONb30BaTb  HAWMEHOBAHUA  XUMWUYECKUX  COEAUHEHUN
MEX/YHapOAHOro COl03a TEOPETUYECKON U NPUKNAAHON XUMUK U TPUBUANbHbIE
Ha3BaHUs BaXHeWWMUX BewecTe (3TUAEH, aueTWneH, rauuepuH, deHon,
dopManbaerna, yKCycHas KWCNOTa, TAWLMH, YrapHbIA ras, yriekucasiid ras,
aMMMWaK, raweHas M3BecTb, HerawleHas W3BECTb, MWTbEBAs COflA U Jpyrux),
COCTaBAATb POPMYNbl HEOPraHMYECKMX U OPraHUYECKUX BELEeCTB, YpaBHEHUA
XMMUYECKUX peaKLMi, OOBACHATL WX CMbICA; MOATBEPKAATb XapaKTepHble
XMMUYECKWE CBOWCTBA BeleCTB COOTBETCTBYIOWMMU 3IKCNEPUMEHTAMU U
3aMUCAMU YPABHEHUI XUMUYECKUX peakLuit;

- YMETb VYCTaHaBAWBATb MNPUHAANEKHOCTb M3YYEHHBIX HEOPraHUYECKUX W
OpraHU4ecKMx BeWecTB K ONpefeNeHHbIM KnaccaM WM rpynnam COeauHeHWH,
XapaKTepu3oBaTb WX COCTaB W BaxHeWluMe CBOWCTBA; ONpefendTb BUAbI
XMMUYECKUX CBA3eil (KOBANeHTHasA, WOHHaA, MeTannuyeckas, BOAOpOAHasA),
TUNbI KPUCTANAMYECKUX PELIETOK BEWECTB; KnaccuduuUMpoBaTb XUMUYECKUE
peakuuu;

- chopmupoBaTb  NpeAcTaBAeHUA: O  XUMWUYECKOW  COCTaBAAILLEN
€CTECTBEHHOHAYYHOIM KapTUHBI MWPA, POAM XMMUM B NO3HAHUM SBNEHMUIA
npupoab, B (HOPMUPOBAHUW MBIWAEHUA W KYNbTYpbl JIMYHOCTH, ee
(YHKUMOHANbHOW FPaMOTHOCTH, HEOOXOAMMOIM ANA peWeHUs NPaKTUYECKUX
3afla4 M 3KONOrM4YeckM 0OOCHOBAHHOIrO OTHOWEHMA K CBOEMY 3A0POBLIO W
NpUpOAHON cpepe;

- yMeTb MpPOBOAWTb pacyeTbl MO XUMUYECKUM (OpPMyNaM W YpPaBHEHUAM

XMMUYECKUX  peakuMin ¢ UCNoNb3oBaHWEM  (BU3MYECKMX  BEAUYMH,
XapaKTepusyloWMX BeWecTBa C KONMYECTBEHHOW CTOPOHbI: Macchl, obbema
(HopmManbHble YCNOBWMA) Tra3oB, KONMYECTBA BELWeECTBa; WCMONL30BaTh

CUCTEMHbIE XUMWYECKWE 3HaAHWA ANA NPUHATUA peLLIEHMI‘]I B KOHKPETHbIX
HU3HEHHLIX CUTYalUKAX, CBA3aHHLIX C BEWECTBaMN N UX NPUMEHEHUEM

0K 02.
Mcnonb3oBath
COBpEMeHHble

B o6nactu LeHHOCTH Hay4HOro NO3HAHMUA:
- cpopMUPOBAHHOCTD MUPOBO33peHMA,
COOTBETCTBYIOLLErO COBpPEMEHHOMY YPOBHIO

- YMeTb NNAHMPOBATb W BbIMONHATL XMMUYECKUIA IKCNEPUMEHT (NpeBpalieHus
OpraHUYecKuX BeWeCcTB NPU HArpeBaHUW, NONyYeHe 3TUEHA U U3YYeHUe ero
CBOWCTB, Ka4eCTBEHHbIE peakLMK Ha anbAernfbl, Kpaxman, YKCYCHYI0 KUCNOTY;




cpencTBa
NoUCKa,
aHanusau
WHTepnpeTaLmu
MHDOPMALUK U
MHDOPMaLUOHH
ble TeXHOJI0TUM
Ans
BbINONHEHMA
3agay
npogeccuoHasnb
HOW
AeATeNbHOCTH

PasBUTUA HAyKW W OOWECTBEHHOW NPaKTUKM,
0CHOBAHHOrO Ha Ananore KYNbTYP,
CNOCOBCTBYIOIErO OCO3HAHWUIO CBOEro MecTa B
NONUKYNbTYPHOM MUpE;

- COBEPLEHCTBOBAHWE fA3bIKOBOW WM YMTATENbCKOM
KYNbTypbl KaK CpefAcTBa B3aMMOLEUCTBUA MeXay
NI0bMU U NO3HAHUSA MUPA;

- 0CO3HaHWE LEHHOCTU HayyHoW AeATeNbHOCTH,

FOTOBHOCTb OCYLLeCTBAATL MPOEKTHYIO "
WCCNefoBaTENbCKYIO feATeNbHOCTb UHAMBUAYANbHO
W B rpynne;

Osnapenue YHUBEpCanbHbIMKU yueOHbIMK

No3HaBaTeNbHbIMU LEACTBUAMMU:

B) paboTa c uHpopmaumei:

- BNafieTb HaBblKAMW MONyYeHUs MHDOPMALUK U3
WCTOYHMKOB  PasHbIX  TUNOB, CAMOCTOATENLHO
OCYWECTBNATL NOWUCK, aHanW3, cUCTEMATU3aLMIo U
WHTEPNPETaLMio MHGOPMALNKU Pa3NUYHbIX BUOB W
¢opm npeacTaBneHus;

- C03/laBaTb TEKCThI B Pa3IMUHbIX opMaTax ¢ yueTom
Ha3HayeHUss MHGOpPMAUWUU U LeNeBoi ayauTopum,
BbIGMPasA ONTUManbHyW (HOPMY NpefcTaBAeHUs U
BU3yanu3aluu;

- OUEHWBaTb  [LOCTOBEPHOCTS,
WHbOpMaLnKM, ee COOTBETCTBME
MOpanbHO-3TUYECKUM HOpMAM;

- WMCNONb30BaTb CPeACTBA WMHGOPMALMUOHHBLIX U

NErMTMMHOCTb
npaBoBbIM U

KOMMYHUKALMOHHBIX ~ TEXHONOTWIA B peLieHuu
KOTHUTUBHBIX, KOMMYHWUKATUBHbIX "
OpPraHu3alMoHHbIX  3apa4y ¢ cobniogeHunem
Tpe6oBaHMt IProHOMUKM, TEXHUKM 6e30nacHoCTH,
TUTUEHbl,  pecypcocOepexeHus,  NpaBOBbIX W
3TUYECKMX  HOPM,  HOPM  MH(OPMALMOHHON
fe3onacHocTu;

AeHaTypauusa 6enKoB NpU HarpeBaHUM, UBETHbIE peaKuun GenKoB; NpoOBOAUTL
peakuMum WOHHOrO oOMeHa, onpefensTb Cpeay BOJHbIX  PacTBOPOB,
KauyeCTBEHHbIE PEaKUWK Ha cynbdaT-, KapboHaT- U XNOPUA-AHUOHDI, HA KaTUOH
dMMOHMA; PpelWwaTtb 3IKCNEepUMEHTaNbHbIE 3ajayn no Temam “Metannbl" u
"HemeTannbl") B COOTBETCTBMM C MpaBWUNaMKU TEXHMKM OE30MacHOCTH Mpu
obpaweHumn ¢ BewecTsaMmm U nabopatopHeiM 060pyAOBaHWEM; NPeACTaBAATL
pe3ynbTaThl XMMUYECKOT0 3KCMepUMeHTa B (OPMe 3anucK  YpaBHEHWi
COOTBETCTBYIOWMX peakuuin u GOopMyIMpoBaTh BbIBOAbI HA OCHOBE 3TUX
pe3ynbTaToB;

- yMeTb aHaNM3UpoBaTb XMMUYECKYI0 MH(OpPMaLUIO, NoNyYaemylo U3 pasHbIX
UCTOYHUKOB (CpefCcTB MaccoBoi MHdopMaumuu, ceTb MHTepHeT u apyrue);

- BNageTb OCHOBHbIMM METOJAMU HAYy4YHOTO MO3HAHUA BEWECTB U XUMUYECKUX
ABNeHUi (HabnopeHwe, U3MepeHue, SKCNEPUMEHT, MOJENMPOBAHUE);

- yMeTb NPOBOAWTb pacyeTbl N0 XUMUYECKMM dopMynam U ypaBHEHUAM

XUMUYECKHNX peaKuMﬁ C MCNoNb30BaHHNEM (.bl/l3W-IECI{VIX BEANYUH,
XdpPaKTEPU3YIOWNX BELWECTBA C KONWYECTBEHHOM CTOPOHBI: MacCChl, obbvema
(HOpMaJ'I bHbIE yCJ'IOBVIFI) ra3oB, KoauM4ecTBa BelWeCTBa, WCNONb30BATb

CUCTEMHbBIE XWUMHYECKWE 3HaHWA pNna NPUHATKHA peLueHmﬁ B KOHKPETHbLIX
HU3HEHHbIX CUTYaUNUAX, CBA3aHHLIX C BEWECTBAMU N UX NPUMEHEHUEM




- BNlafieTb HaBblKaMU pacno3HaBaHWA W 3alMUThI
WHGopmMaymuu, UHPopMaLMOHHON 6e30MacHOCTH
NUYHOCTH;

0K 04.
IpdekTnBHO
B3auUMOJEeNCTBO
BaTb U paboTaTh
B KONIEKTUBE U
KOMaHfe

- TOTOBHOCTb K CAMOPa3BUTUIO0, CAMOCTOATENIbLHOCTH
M camoonpefeneHuio;

-0B/laieH1e HaBbIKaMM y4ebOHO-UCCNe0BaATENLCKO,
NPOEKTHOM U COLMANLHON AEATENLHOCTH;
OBnageHune yHUBEpCanbHbIMM KOMMYHUKATUBHbLIMK
AENCTBUAMU:

0) coBMecTHas AeATeNnbHOCTb:

- MOHMMATb W  UCNONbL30OBaThb MNpeuMylecTBa
KOMaHHOW W MHAWBMAYaANbHON PaboThl;

- NPUHMMATb LEIW COBMECTHOW [eATeNbHOCTH,
OpraHu30BbIBaTh U KOOPAMHUPOBATL NEACTBUA NO ee
NOCTUXKEHWIO:  COCTABANATb  MNaH  JIENCTBUHN,
pacnpefenatb ponau C Yy4eTOM MHEHWN YYACTHUKOB
o6cyaaTh pe3ynbTaThl COBMECTHON paboThl;

- KOOPAWHUPOBATL W BLINMOAHATL PaboTy B YCNOBUAX
peanbHOro, BUPTYanbHOTO M KOMOWHWUPOBAHHOMO
B3aMMOJleNCTBUA;

- OCyWeCTBAATL  NO3UTMBHOE  CTpaTernyeckoe
NnoBefeHUe B Pa3NUYHbLIX CUTyaLUsAX, NPOABAATH
TBOPYECTBO U BOOOpaxkeHue, ObiTb MHULMATMBHBIM
OBnapgeHne yHUBEpCaNbHLIMU  PerynaTUBHbIMMU
LEACTBUAMMU:

r) npuHATHe ceba n ppyrux niopei:

- NPUHWMATbL MOTUBbLI WU ApPryMeHTbl JpYrux Nioaei
NpW aHanu3e pe3ynbTaToB fEATENbHOCTH;

- NpU3HaBaTb CBOE NPaBO WU NPaBO APYrux nojgen Ha
oWnbKK;

- pa3BMBaTh CNOCOBHOCTb MOHUMATb MUP C NO3ULUK
APYroro YenoBeka;

- YMeTb NAaHUPOBaATb U BLIMOAHATE XUMUYECKUIA 3KCNEPUMEHT (NpeBpalLeHus
OpraHUYecKWX BELLECTB NPU HarpeBaHUW, NONYYEHUE ITUNEHA U U3yYeHUe ero
CBOWCTB, KAYE€CTBEHHbIE PEAKLMM HA anbAeTrUbl, KPaxmasn, YKCYCHYIO KUCIOTY;
AeHaTypauua BenkoB Npu HarpeBaHWU, LBETHbIE peakLuu HENKOB; NPOBOLUTL
peakuuu MOHHOro obMeHa, onpeaensTe Cpefly BOAHbIX PacTBOPOB,
KayeCTBEHHbIE peaKLUMn Ha cynbdaTt-, KapGoHaT- U XNOPUA-aHUOHbI, HA KaTUOH
AMMOHWSA; pewaTb 3KCNepuMMeHTanbHble 3agadun no Temam "Metannbl" W
"Hemetannbl") B COOTBETCTBMM C MpaBUAaMU TEXHUKM OE30MACHOCTM Npw
obpalleHun ¢ BellecTBaMKU M NabopaTopHbiM 000pPYAOBaAHUEM; NPEACTaBAATH
pesynbTaThl XMMUYECKOTO IKCMepuMeHTa B opMe 3anUcU  ypaBHeHUIA
COOTBETCTBYIOWMX peakuMid U GopMynnMpoBaTh BbIBOAbI HAa OCHOBE 3TUX
pe3ynbTaToB




0K 07.
CopeiicTBOBaTHL
COXpaHeHUIo
OKpyXKalolwen
cpefbl,
pecypcocOepex
EHUIO,
NPUMEHATD
3HaHuA 06
W3MEeHeHUM
KNnUMara,
NPUHLMNBI
bepexamBoro
NpOV3BOACTBA,
3 eKTUBHO
NEeNCTBOBaTh B
Yype3BblYalHbIX
CUTYaLMUAX

B obnactu 3K0n0rnyeckoro BocnuTaHus:

- CcOpMUPOBAHHOCTL 3KONOTMYECKOW KYNbTYpbl,
MOHUMAHUE BAUAHUA COLMANIBHO-3KOHOMUYECKUNX
NPOLECCOB Ha COCTOAHUE MPUPOAHON U COLMANbHOM
cpeabl,  0oco3HaHue  rnobanbHOro  xapaktepa
3KONOrMyeckux npobnem;

- NNaHUpPOBaHWE MW OCylecTBieHUe JeNCTBUA B
OKpyalolleil cpeae Ha OCHOBE 3HaHUA Lenew
YCTOMYMBOTO pa3BUTUA YENOBEYECTBa;

aKTUBHOE HenpuAThe LeilCTBUMA, NPUHOCALLUX Bpeq,
OKpyXatweWn cpeae;

- yYMeHWe NpOrHO3upoBaTh
3IKONIOrMYecKne mnocneacTeua
AEWCTBUIA, NpeAoTBpaLaTh UX;
- paclumpeHue onbiTa AeATENbHOCTU 3KONOrMYECKOW
HanpaBNEHHOCTH;

- OBNajeHune HaBblKaMK y4eOHO-UCCNen0BaTENbCKON,
NPOEKTHOM U COLMANbHOI JEATENLHOCTH;

H66ﬂar0ﬂpMﬂTHbIe
npeaAnpUHUMaeMblx

- chopMupoBaTb  MpeAcCTaBAEHUA: O  XMMUYECKOWM  COCTaBnsiolei
€CTECTBEHHOHAYYHOW KapTUHbI MWUPA, POAWM XUMUM B MO3HAHWUM SBNEHUN
npupofbl, B (HOPMUPOBAHMW MbIWAEHUA UM KYNbTYpPbl JIMYHOCTH, €€
(YHKUMOHANLHON FPaMOTHOCTU, HEOOXOLUMOI ANA PeWeHus NPaKTUYECKUX
33a4 M IKONOTUYECKW 0OOCHOBAHHOTO OTHOWEHWA K CBOEMY 3[0POBbi0 W
NpUPOLHOIA cpene;

- yMeTb cobatoaaTh NpaBuna 3KONOTMYECKM LEeNecoobpasHoro noBeAeHUs B
ObITY M TPYAOBOW AEATENbHOCTU B LENAX COXPAHEHMA CBOEro 30pPOBbA U
OKpyalowei NpUpogHONA Cpeabl; YYUTLIBATL ONACHOCTb BO3AENCTBUA HA XUBbIE
OpraHWU3Mbl ONpefeNeHHbIX BELECTB, NOHMMan CMbICN MOKasaTens npeaenbHoi
LONYCTMMO# KOHLEHTpaLUK
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2. CTPYKTYPA U COAEPAHMWE OBLEOBPA30BATEIbHON ANCLUNNINHBI «XUMUSA»

2.1. 06bem gucuMNAnHLI U BUABI y4ebHOI paboThl

Bup yuyebHoit paboTbl

06nem B yacax

06bvem obpa3zoBaTensHOW NPOrpamMMbl AUCLUNIUHDI 108
B T.4.

OcHoBHOe coflepxaHue 64
BT.Y.:

TeopeTuyeckoe obyyeHue 30
MpaKTU4YeCcKne 3aHATUA 24
nabopaTtopHble 3aHATUA 10
MNpodeccmoHanbHO-OpUEHTUPOBAHHOE COflepKaHue (cofepiKaHue 6
NPUKAAZHOIO MOAYNA)

BT. Y.

TeopeTuyeckoe obyyeHue 2
MPaKTUYECKUe 3aHATUA 4
caMmocCToOsTeNIbHas paboTa 36
[TpomexxyTtouHas arrectanus (U depeHInpOBaHHBIN 3a4eT) 2
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2.2. TematuyecKkun naaH U coepxaHue AUCLUNAUHBI

HaumeHoBaHue CopepxaHue yyebHoro matepuana (0CHoBHOe M NpoteCcCMOHaNbHO-0PUEHTUPOBAHHOE), 061eM YacoB ®opmupyembie
pa3fenos u Tem nabopatopHble U NpaKTMYeCKUe 3aHATUA, NPUKNA[HOW MOAYb KOMNeTeHL UK
1 2 3 4

OcHoBHOe copiepxaHue 64
Paspen 1. OcHoBbI CTpOEHUSA BelecTBa 6
Tema 1.1. OcHoBHOe copilepxaHue 4 OK 01
CTpoeHune aToMOB JIP 1
XUMUYECKNX TeopeTuueckoe obyueHue 2
3NeMeHTOB U ; y
npupoaa CoBpemeHHas mogene cTpoeHus atoma. CUMBONMYECKNIA A3bIK XUMUKN. XUMUYECKWUIA 3NEMEHT. INEKTPOHHAS
XUMUYECKOI KOH@urypaumna atoma. Knaccupumkauma Xxumuyeckux 3NeMEHTOB (s-, p-, d-anemeHTnl). BaneHTHble 5
CBA3N 3NEKTPOHbl. BaneHTHOCTb. INeKTpoHHaA Npupoja XMMUYECKOW CBA3M. INEKTpooTpuuatesbHOCTb. Buapl

XMMUYECKOW CBA3M (KOBaNeHTHas, MOHHaA, MeTaNnyeckas, BOLOpoHas) U cnocobbl ee 06pa3oBaHus

MpakTuyeckue 3anaTua 2

PelweHune 3afiaHunii Ha MICNONb30BaHWE XUMUYECKOW CUMBONMKKM U Ha3BaHMI COEAUHEHUI NO HOMEHKNaType

MEMAYHapOAHOr0 COK3a TEOPETUYECKON U NPUKNAAHON XUMUU U TPUBUANbHBIX HAa3BaHWI 418 COCTABIEHUA

XMMUYECKUX (DOPMYN ABYXaTOMHBIX COEAWHEHWMI (OKCMAOB, Cynb@UAOB, TMAPUAOB M T.M.) U APYrux

HeopraHM4yecKux coeJMHeHNI OTAENbHbIX KNaccoB. 2

lpaKTMYeckue 3aAaHna Ha yCTaHOBNEHWE CBA3W MEeXAy CTPOeHWeM aTOMOB XUMUYECKUX 3NEMEHTOB M

nepuoAMYecKUM WU3MEHEHWEM CBOWCTB XMMMWYECKUX 3MEMEHTOB M WX COEAMHEHMA B COOTBETCTBUMU C

nonoxeHuem lepuognyecKon cmcremol.
Tema 1.2. OcHoBHOe copepxaHue 2 OKo1
Mepuoaunyeckuil 0K 02
3aKOH M Tabauua lpakTnyeckue 3aHaTua 2 JIP 8
[.W. Menpeneesa N

Mepunoguyeckan cuctema xumuyeckux anemeHTos J.11. Mengeneesa. ®usunyeckuin cmbicn

MNepuopuyeckoro 3akoHa [1.1. Menpeneesa. 3aKOHOMEPHOCTM U3MEHEHWA CBOMCTB XUMUYECKUX 2

INEMEHTOB, 06p83yEMbIX UMW NPOCTLIX U CNOXKHbLIX BEWECTB B COOTBETCTBUU C NMONOKEHNEM XUMUYECKOTO
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anemeHTa B [lepuopgnyeckon cucreme. MmpoBo33peHuyeckoe 1 Hay4yHoe 3HayeHue [lepuognyeckoro
3akoHa [1.M1. Menpeneesa. lporHossl [I.. MeHpeneeBa. OTKpbITUE HOBLIX XUMUYECKUX 3NEMEHTOB.
PelleHne NPaKTUKO-OPMEHTUPOBAHHbIX TEOPETUYECKMUX 33JaHWNIN HA XapaKTePU3aLMI0 XUMUYECKUX
3aneMeHToB «MeTannuyeckue / HemeTannM4YecKue CBOMCTBA, INEKTPOOTPULLATENBHOCTb XMMUYECKUX
3NEMEHTOB B COOTBETCTBMM C UX 3NIEKTPOHHLIM CTPOEHUEM U MONOKEHWEM B NEPUOJMYECKON CUCTEME
xumuyeckux anemeHtoB [1.1. MeHgeneesa»

Paszpen 2. Xumnyeckune peakymu 10
Tema 2.1. Tunsl OcHoBHOe copepxaHue 4 0K 01
XUMUYECKMX
peaKLuii TeopeTnueckoe obyyeHue 2

Knaccudmkauma u TMnbl XMMUYeCKUX peakLui ¢ y4acTuem HeopraHuyeckux Bewects. CoctaBneHue

ypaBHEHUN peakLnii CoeMHEHUA, PA3NOKEHUA, 3aMelLleHNs, 00MEeHa, B T.4. peaKLuil rOpeHUs, OKUCIEHMUA-

BOCCTAHOBNEHUA.

YpaBHeHus okucnenua-socctaHoBneHus. Crenenb okucneHus. OKMcnuTens U BOCCTAaHOBUTEND. 2

CocTaBneHue 1 ypaBHUBaHWE OKMCIUTENbHO-BOCCTAHOBUTENbHbIX PeaKLMii METOA0M 3NEKTPOHHOTO

6anaHca. OKUCAUTENbHO-BOCCTAHOBUTENbHbBIE PpeaKLMK B NpUpose, NPOU3BOACTBEHHBIX NpoLeccax 1

KU3He[eATeNbHOCTH OpraHu3MoB

MpakTnueckne 3aHATUA 2

KonuyecTBeHHble OTHOWeEHUA B XUMUKU. OCHOBHble KONUYECTBEHHblE 3aKOHbl B XMMUW W pacyeTsl no

YPaBHEHWAM XMMUYECKUX peakuuii. Monb Kak eguMHMLA KonnyecTsa BewecTa. MonspHas macca. 3aKoHbl

COXpaHeHMs Macchl W 3Hepruu. 3akoH Asoragpo. MonsapHbil 06bem razos. OTHOCHTENbHAA MAOTHOCTb 2

rasoB. PacyeTbl N0 ypaBHEHUAM XUMUYECKUX PeakLMW C UCMONb3OBaHMEM MacChl, 06beMa (HopManbHble

YCNOBWA) ra3o., KOJWYECTBA BEWECTBA
Tema 2.2. OcHoBHOe copepaHue 4 0K 01
3NeKTpoAUTUYECKA OK 04
9 aMccoumauus u | Teopetuyeckoe obyyetue 2
MOHHbIN 06MeH

Teopua 3nekTponauTMYeckon auccoumaumu. WoHbl. INeKTponauTbl, HeanekTponuTbl. Peakuunm wmoHHOro

obmeHa. CoctaBneHne peakyuin NOHHOTO OOMeHa NyTeM COCTABAEHWA MX NOMHBIX U COKPALLEHHBIX WOHHBIX 2

ypaBHeHuWit. KNcnoTHO-0CHOBHbIE peakuuu. 3afaHua Ha COCTaBNeHUE MOHHbIX peakLui
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NabopatopHbie 3aHATUA

JlabopatopHas pabota “Tunbl XMMUYECKNX peakLmnin”.
WccnepoBanue TMNOB (N0 COCTaBY U KONWMYECTBY UCXO/HbIX M 06pa3yIoILNXCS BEWECTB) U NPU3HAKOB

XMMUYECKMUX peaKumii. [lpoBepeHmne peakuuin MOHHOro obMeHa, onpeaeneHue cpebl BOAHbIX PaCTBOPOB. 2

3aaHunA Ha COCTaBNIEHUE UOHHBIX peaKLUM
KouTponbHas C

TPOEHUE BeLecTBa U XMMUYECKUe peakLum 2
pabota 1
Paspen 3. CTpoeHue u cBOMCTBA HEOPraHMYECKUX BeLeCTB 16
Tema 3.1. OcHoBHOe copepxaHue 4 OK 01
Knaccudukaums, OK 02
HOMeHKNaTypa U TeopeTnueckoe obyyeHue 2 MK 1.1.
1K4.1.

CTpoeHue .
HeOPraHNIECKIX MpeameT HeopraHuyeckon xumun. Knaccudpukauma HeopraHuyeckux BewecTs. [IpocTbie U CNOXKHbIE
BellecTs BelwecTBa. OCHOBHbIE KNACChl CNOXHbIX BelecTB (OKCMAbI, TMPOKCUAbI, KNCOTHI, conun). B3anmoceasb

HeopraHuyeckux BelecTs. ArperaTHble cOCTOAHUA BewwecTBa. Kpuctannuyeckne v amopcHble BelecTsa.

Tunbl KpUCTANNMYECKUX PELIETOK (aToMHasA, MONEKyNAPHAA, MOHHasA, MeTannuyeckas). 3aBUCUMOCTb 2

thM3nyeCKMX CBOWCTB BelecTBa OT TUNA KPUCTANINYECKOM peleTku. 3aBUCMMOCTb XMMUYECKOI

aKTMBHOCTM BELWECTB OT BUJA XUMUYECKOW CBA3W U TUNA KPUCTANNMYECKOW peweTku. [puymnHsl

MHOroo0pasus BewWecTs

MpakTUyeckue 3aHATUA 2

HomeHKnaTypa HeopraHMyeCKuUx BeLecTB: Ha3BaHMe BeWEeCTBa UCXOA U3 UX XUMUYECKOW hopMy bl UK

COCTaBNEHWE XMMUYECKON (DOPMYIbl UCXOAA U3 Ha3BaHWA BellecTBa no MexayHapogHoi (MONAK) uaun

TPUMBUANLHOWM HOMEHKNATYpe.

PeweHne npakTMyeckux 3agaHuMin no KnaccuduKauuu, HOMEHKNatype M XuMuyeckum dopmynam

HEOPraHMYeCKWX BEWECTB PA3NMYHBIX KNACCOB (YrapHbIi ras, yrneKUcabIi ras, amMHUaKk, ralweHas U3BecTb, 2

HeraweHasa W3BecTb, MUTbEBAA COAA W APYrMX): Ha3blBaTb U COCTaBAATb (OPMYNbl XUMUYECKUX BELECTB,
onpefenaTb NPUHAANEKHOCTb K Knaccy.

NcTouHuKM xummnyeckon nHdopmauum (cpeacts maccoBoi uHgopmauum, cetb MHTepHeT u gpyrue). Mouck
MH(OPMAL MK NO HA3BAHMAM, MAEHTU(UKATOPAM, CTPYKTYPHLIM hopMynam
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Tema 3.2. ®usnko- | OcHoBHOE coflepxaHue OK 01
XMMUYECKME OK 02
CBOICTBA TeopeTuueckoe obyyeHue IIK 4.1
JIP 8

HeopraHMYecKnx .
BelleCTS Metannel. O6wme dusuyeckne m xumuyeckue cBoicTea meTamnoB. Cnocobbl nonyyeHus. 3HaveHwe

MeTanNIoB U HEMETannoB B NPUPOAE U XKNU3HeAeATeNbHOCTW YenoBeKa 1 opraHn3mos. Kopposusa meTannos:

BULbl KOPPO3WUK, CNOCOOLI 3aLLKUTLI METANNOB OT KOPPO3UM

Hemetannsl. O6bwue dusnyeckme u xumnyeckne CBOMCTBA HeMeTannoB. TUNKUYHbIE CBOICTBA HEMETAN/O0B

IV— VII rpynn. Knaccudmkauua v HOMEHKnaTypa coefuHeHui Hemetannos. KpyroBopoTbl 6MOreHHbIx

3NEMEHTOB B Npupojae

XMMMYECKHe CBOMNCTBA OCHOBHbBIX KNACCOB HEOpraHWYecKux BewecTs (OKCUAOB, TMAPOKCHIOB, KUCAOT,

coneit u ap.). 3aKOHOMEPHOCTW B U3MEHEHWM CBOWCTB NPOCTbIX BEWECTB, BOAOPOAHbIX COEAVHEHUN,

BbICLINX OKCUA0B U TMAPOKCUI0B

MpakTUyeckue 3anATUA

CocTaBneHue ypaBHEHW I XMMUYECKWUX PeaKLMI C y4acTUeM NPOCTbIX U CNOMKHbLIX HEOPraHUYeCKUX BellecTB:

MeTaANoB W HeMeTanNoB; OKCMJOB MeTaNnnoB, HEMeTannoB U aMbOTepHbIX 3NEMEHTOB; HeOpraHUYecKux

KWCNOT, OCHOBAHUIN 1 aMhOTEPHBIX TMAPOKCU0B; HEOPraHWYeCKUX CONEN, XapaKTepU3yIoLMX X CBOMCTBA.

PeweHne npaKTMKO-OPUEHTUPOBAHHLIX TEOPETUYECKWX 33aAaHMI Ha CBOWCTBA, COCTAB, NOMyYyeHUe U

be3onacHoe UCNoNb30BaHUE BAXHEMIINX HEOPraHMYECKUX BELLECTB B ObITY U MPaKTUYECKON feATeNbHOCTY

yenoseka
Tema 3.3. OcHoBHOe copepaHue 0K 01
WpenTudukayus OK 02
HeopraHNyecKux JlabopatopHble 3aHATUA 0K 04
BelecTs

JlabopatopHas paboTta «MpeHTUdMKaLKUA HeopraHMYeCcKMx BelLecTBy.

PeweHne 3KCnepuMeHTaNbHbIX 33a4ay NO XUMWYECKUM CBOWMCTBAM METAaNoB W HEMeTannoB, Mo
pacno3HaBaHWI0 U MONYYEHWIO COEANHEHUIA METANNIOB U HEMETANI0B.

NpeHTUdUMKaLMA HeopraHMYeckUx BELWECTB C MCMNONb30BaHWMEM WX (U3UKO-XMMUYECKUX CBOWCTB,
XapaKTEPHbIX KAYECTBEHHbIX peakuuil. KauecTBeHHble peakuuu Ha cynbdaTt-, KapOOHAT- U XNOPUA-aHWUOHBI,
Ha KaTMOH aMMOHMA
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KoHTponbHas

pabiora 2 CBOMCTBA HEOPraHNYECKMX BElleCTB 2
Pasnen 4. CTpoeHue 1 CBOIICTBA OPraHUYECKNX BElLeCTB 24
Tema 4.1. OcHoBHOE cofiepxaHue 4 OK 01
Knaccudgukauus, [IK1.1
CTpOeHME TeopeTnueckoe obyuenue 2
HOMEHKIaTypa MosBneHne 1 pa3BUTME OPraHNYECcKON XUMUKM KaK Hayku. lpeameT opraHuyeckoit xummun. Mecto u
OPraHUHECKMX 3HaYeHNe OPraHUyecKoil XUMUN B CUCTEME CTECTBEHHbIX HayK.
BelecTs XUMUYeCKoe CTPOEHUE Kak NOPSA0K COelMHEHNsA aTOMOB B MONIEKY/E COrNACHO UX BaneHTHOCTU. OCHOBHbIE

NONOXEHNA TEOPUM XUMUYECKOTO CTPOEHWA OpraHuyeckux coeamHeHnit A.M. Bytneposa. YrnepopHbiii

CKeNeT OpraHMyecKol MofeKysbl. 3aBUCMMOCTb CBOMCTB BELIECTB OT XMMUYECKOrO CTPOEHWS MONEKyJ. )

W3omepus n n3omepi.

MoHsATME 0 hyHKUMOHANLHOI rpynne. Pagukan. MpUHUMNLI KNacCUUKALMM OPraHMYeCKUX COefUHEHMH.

MexayHapoaHas HOMEHKNATYpa M NPWHLUMbI HOMEHKNATYPhl OPraHUYeckux coefuHeHwi. loHaTue 06

a30TCOMlEPHALLNX CORAMHEHUAX, BUONIOTNYECKN aKTUBHBIX BellecTBax (yrnesofax, Xupax, 6enkax u ap.),

BbICOKOMONIEKYNAPHBIX COERUHEHUAX (MOHOMEP, NONUMEP, CTPYKTYPHOE 3BEHO)

MpakTu4eckue 3aHATUSA 2

HoMeHKnaTypa OpraHWYecKWX COEAWUHEHUN OTAENbHbIX KNACCOB (HACHILEHHBIE, HEHACHILEHHbIE W

apoMaTUYeCKMe YrNeBOAOPOAbl, CNUpPThl, (EHOMbI, aNbAernabl, KETOHbI, KapBOHOBble KMCIOTBI M Ap.)

CocTaBneHme NoMHbIX 1 COKPaL|eHHbIX CTPYKTYPHbIX OPMYN OpPraHMYecKnx BELeCTB OTAENbHbIX KNaccoB, )

MCNONb3YSA UX HA3BAHMA NO CUCTEMATUYECKON M TPUBMANLHON HOMEHKNATYPE (STUNEH, AUETUNEH, TTULEPHH,

beHon, QopManbAerua, YKCycHas KWUcnoTa, ravuuu). Pacuyetsl npocTeituien ¢opMmynbl OpraHWYecKoi

MOJIEKY/bI, UCXO/A U3 INIEMEHTHOTO cocTasa (B %)
Tema 4.2. OcHoBHOe copiepKaHue 12 OK 01
CBoiicTBa 0K 02
OpraHnyecKux TeopeTuueckoe obyyeHue 6 OK 04

N TK 1.1

COeIMHEHNI

PU3MKO-XMMUYECKME CBOWCTBA OpraHMYeCKMX COEMHEHWA OTAENbHbIX KiaccoB {0CODEHHOCTM
KNacCUUKaLUM U HOMEHKNATypbl BHYTPM KNacca; roMonoruyeckuil pag u obuwas dbopmyna; nomepus;
(u3nyeckmne CBOINCTBA; XMMUYECKUE CBONCTBA; CNOoco6bl NONYYEHMA):
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— npejaenbHble yrnesoaopoasbl (aJ'IKaHbI n LlMKﬂoaﬂHaHbl). FODEHVIE Me€TaHa KaK OAWH K3 OCHOBHbLIX
UCTOYHWKOB Tenna B NMPOMbIWIEHHOCTU U 6bITy. CeoiicTBa NPUPOAHbIX YrNeBoaopoaoB, HaxoxXeHNe B
npupoae U NnpUMeHeHUe ankaHoB;

— HenpeaenbHblE (aJ'IKEHbI, AKWUHbI K aJ'IKa}J,MeHbI) U apoMaTU4ECKKWE Yrnesonopofsbl. rODEHME dueTnneHa
KaK UCTOYHUK BbICOKOTEMNEPATYPHOrO NNaMeHU aNna CBapKn U pe3Kn MetTannos

— KUCNOPOACOAEpKallMe coeiuHeHns (cnupTel U GeHoNbl, KapOOHOBbIE KUCAOTHI U 3UpPL, anbaeruasl u
KETOHbI, XMpbl, yrnesopl). MpakTuyeckoe npuMeHeHUe 3TUAEHTINKONSA, TNLEPUHA, beHona. NpumeHeHue
dopmanbaernaa, auetanbaeruaa, YKCYCHOW KWUCNOTbl. Mbina Kak coMM BbICIIMX KAapOOHOBBIX KWUCNOT.
Motowme cBoicTea Mbina

— a30TcofepxKallne coefuHeHUA (aMUHbl U aMMHOKUCNOTLI, 6enku). BoicokomonekynapHele COeMHeHUs
(cuHTeTUYeCKMe U Buonoruyecku-akTUBHble). MoHOMep, nonuMep, CTPYKTYpHOe 3BeHO. lonumepusayms
3TUNEHa KaK OCHOBHOE HanpaBieHne ero UCnoNb30BaHUA.

[eHeTUYECKan CBA3b MEXAY KNaccamMn OpraHUyeckux CoeuHeHui

npaKTH‘JECKVIe 3dHATUA

CBoiiCTBa OpraHM4ecKnx COeANHEHNI OTAENbHBIX KNacCOB (TPMBMANbHAA U MEXAYHAPOAHAA HOMEHKNATYPA,
XMMUYECKWe CBOICTBA, Cnocobbl MonyyeHus): mpefensHble {anKkaHbl W LMKNOANKaHbl), HenpepenbHbe
(anKeHbl, ANKUHBI M ANKaJMEHBI) U apOMaTUUYECKUE YTNEBOAOPOAbI, CUPTLI U heHONbI, KAPOOHOBbIE KMCNOTEI
W 3cb1pbl, anbernabl U KETCHbI, aMUHBI U AMUHOKUCOTbI, BLICOKOMONEKYNAPHbIE COefMHEHNA. 3afaHus Ha
COCTaBfIeHUE YPABHEHWH XUMUUECKUX peaKUMiA C yyacTMeM OpraHMYecKMX BELEeCTB Ha OCHOBAHUM WX
COCTaBa U CTPOEHMA

CocTaBneHue cxeMm peakuui (B TOM YMCE NO NPEANOKEHHBIM LLENOYKAM NPEBPALLEHHIA), XapaKTEPU3YHIOLLMX
XMMUYECKNe CBONCTBA OPraHU4eCcKUX COeIMHEH NI OTAENbHbIX KNACCOB, CNOCO6LI X NOAYYEHMA U Ha3BaHUE
OpraHW4YecKux coeiMHeHUin No TPUBMANLHOW MU MEXAYHAPOAHON CUCTEMATUYECKO HOMEHKNATYpE.
PeweHune NpakTMKO-OPUEHTUPOBAHHBIX TEOPETUYECKMX 33jaHUI HA CBOWCTBA OPraHUYECKMX COEAUHEHMI
OTA€/IbHBIX KNACCOB

NaboparopHas paborta

JNlabopatopHas paboTa “lNpeBpaleHns opraHMYeCcKMxX BEWeCTB NPW HarpeBaHum".
MonyuyeHune 3TMNEHA U U3yyeHUe ero CBOWCTB. MofennmpoBaHue MONEKYN M XMMUYECKUX NpeBpalLeHuii Ha
NpUMepe 3TaHa, 3TUIEH], aLeTUIeHa 1 ap.
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Tema 4.3. OcHoBHOe copepxaHue OK 01
NaenTudmkauus OK 02
OpraHu4eckunx TeopeTuueckoe obyyeHue OK 04
BELLECTB, NX MK 1.1
3HaYeHMe U buoopranunyeckue coegunenus. Npumenenne n Guonormyeckas pons yrnesogos. OkucneHue yrnesoaos
npUMeHeHHe B — WCTOYHMK 3HEeprum xuebix opraHusmos. 06nacty npumeHenus amuHokucnoT. [lpeBpawenus 6enkos
6LITOBOM W nuwKM B opraHusme. buonornyeckne dyHkuun 6benkos. buonornueckue dyHkuuu xupos. Ponb
NPOM3BOACTBEHHOI | OPFAHUYECKOW XMMUM B pellieHNK npobnem nuweson 6ezonacHoOCTH
[eATeNbHOCTH y y

Ponb opraHndeckoit XuMum B peleHUu npobnem sHepreTUYecKoi 6€30nacHOCTH, B Pa3BUTUN MeJULIUHEI,
Henosexa CO3[aHWU HOBBIX MAaTepuasoB, HOBbIX MCTOYHMKOB 3HEPruM (anbTepHaTUBHbIE UCTOYHWUKU 3HEPTUM).

OnacHOCTb BO3[LEWCTBMA Ha HKMBblE OpPraHW3Mbl OpPraHWYeCKMX BEWECTB OTAeNbHbIX KIaccoB

(yrnesopopoabl, CNMpTbl, (EHONbl, XNOPOPraHUYyecKWe npoMU3BOLHbIE, anbAeruabl W [p.), CMbICH

nokasatens npefenbHoO JONYCTUMON KOHLEHTpaLum

NabopatopHbie 3aHATUA

JlabopatopHas pabota: “MaeHTuduKauua opraHuyecknx coelMHeHMI 0TAeNbHbIX KnaccoB”

NpeHTudHKaLumMa OpraHnyecknx COeAWHEHUN OTAeNbHbIX KNaccos (Ha npumepe anbAernpos, Kpaxmana,

YKCYCHOW KWCNOTbI, 6€NKOB U T.N.) C UCMONb30BaHMEM UX (DU3NKO-XMMWUYECKUX CBOMCTB M XapaKTepHbIX

KayecTBEHHbIX peakumnit. [leHaTypauusa 6enka npu HarpesaHuu. LipeTHble peakyum 6enkos. BosHukHoBeHMe

aHaNUTUYECKOTO CUrHaNa ¢ TOYKM 3pEHNA XMMUYECKUX MPOLLECCOB NPU NPOTEKaHMK KAYeCTBEHHON peakLiniy,

no3sonatLWen naeHTUdULMpoBaTh NPeANOKeHHbIE OpraHuyecKue BeLecTsa
KowtponbHas CTpyKTypa M CBOWCTBA OpraHM4YeCKMX BeLecTs
paboTa 3 PYKTYp P o
Paspen 5. KuneTnyeckue n TepmogMHaMmMyecKkue 3aKOHOMEPHOCTU NPOTEKAHUA XUMUYECKUX peaKLmnit
CkopocTb OcHoBHOe copepaHue OK 01
XMMUYECKNX OK 02
peakumi. K11
Xnmunueckoe
paBHoBecue
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TeopeTnueckoe obyyeHue

CKopocTb peakuuu, ee 3aBUCMMOCTb OT pa3NM4HbIX (DAKTOPOB: NPMPOAbI pearvMpylolmMx BeLecTs,
KOHUEHTpauuKu pearnpylolnx BewecTs, TeMnepaTypbl U NIOWaAN peakLyMoHHOM noBepxHocTW. TennoBele
3¢ deKTbl XMMUYECKUX peakuuii. IK30- U IHOOTEPMUYECKNE, PEaKLIUN.
O6paTMMoCTb peakumit. XMMUYeCcKoe paBHOBECME U €r0 CMellieHue Nof AeiCTBUEM Pa3inyHbIX GaKTopoB
(KOHLEeHTpauusa peareHTOB MM NPOAYKTOB peakLuum, faBieHue, Temnepatypa) ANA CO3AaHUA ONTUMANbHBIX
YCNIOBUIA NPOTEKAHUA XxMMUYeckux npoyeccos. MpuHuun Jle Watense

MpakTuueckue 3aHATUA OK 01
OK 02
PeweHne npakTUKO-OPUEHTUPOBAHHbIX 3aaHUIA HA aHanu3 GaKTopoB, BAUAIOLMUX HA N3MEHEHWUE CKOPOCTH IK1.1
XMMUYECKOW peakumu, B T.4. C NO3MLMIA IKONOrMyecku LenecoobpasHoro noseaeHus B GbITy U TpyaoBoOi
AeATENLHOCTYU B LENAX COXPAHEHWNA CBOEr0 3A0POBLA U OKPYXAIOWeH NPUPOAHON cpeabl.
PeweHne npakTMKO-OpMEHTUPOBAHHbBIX 3afaHU Ha NnpuMeHeHue npuHuuna Jle-llatense ana HaxoxaeHua
HanpaBfeHMA CMEeLLeHNA PaBHOBECUA XUMUYECKOW peakuun 1 aHanu3 GakTopoB, BAUAIOLMX HA CMelleHune
XUMWYECKOro paBHOBECUA
Paspen 6. Pacteopel
Tema 6.1. OcHoBHOe copepiaHue OK 01
MoHaTHe 0 p gi 82
pacTBopax TeopeTnueckoe obyyeHue S
PacTBopeHue Kak ¢u3nko-xumuyeckuit npouecc. PactBopbl. Cnocobl NpuroToBAEHUA pacTBOPOB.
PactBopumocTb. MaccoBas pons pacTBopeHHOro BelecTtsa. CMbicn nokasaTtens npefenbHO AONYCTUMONA
KOHLLeHTpaL MM U ero NCnonb3oBaHUe B OLEHKe 3Konoruyeckon 6esonacHocTu.
MpaBuna 3konoruyecku uenecoobpa3Horo nosefeHus B ObITy M TPYAOBOW AEATENBHOCTM B LENAX
COXpaHEHWUA CBOEro 3[0POBbA W OKpYKalolWeid NpUpoOAHON cpedbl; ONacHOCTb BO3[ENCTBUA HA KUBble
OpraHu3Mbl onpefeneHHblX BELecTB.
PeweHne npakTMKO-OPMEHTUPOBAHHbLIX PACYETHBIX 3aflaHWi HAa PacTBOpLl, UCMOMb3yeMble B GLITOBON
NPOV3BOACTBEHHOW JeATeNbHOCTH YeNOoBeKa
OcHoBHOE copiepxaHue 0K 01
0K 02

NabopatopHbie 3aHATUA
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Tema 6.2.
WccnepoBaHue
CBOMCTB pacTBOPOB

JlabopatopHas pabota «[lpurotoBneHue pacTBopoB».

MpurotoBneHne pacTBOpPOB 3afaHHON (MaccoBoil, %) KOHUeHTpauuu (C NPaKTUKO-OPUEHTUPOBAHHbLIMU
BOMpPOCAaMU) U onpefeneHue cpeabl BOAHbIX pacTBOpPOB.

PeweHwue 3apay Ha NpUroToBAEHWE PaCTBOPOB

OK 04

MpodeccmoHanbHO-0pUEeHTUPOBAHHOE COflepXaHue (cofepKaHue NPUKAAAHOTO MOAYNA)

Paspen 7.

Xumus B 6bITy n I'IpOHBBO,IlCTBEHHOI‘;I AEATENbHOCTU YENOBEKA

Xumus B 6bITY U
NPOU3BOACTBEHHOM
LeATeNbHOCTH
YenoBeka

OcHoBHOe coaepiaHue

TeopeTtuyeckoe obyyeHue

HoBelilwmne JOCTUKEHMA XMMWUYECKOW HAYKW WU XMMWUYECKOW TexHonoruu. Ponb xumum B obecnedeHuu
3KOSIOTUYECKON, IHEPreTUUecKoi U NUWeBoil 6e30nacHOCTH, pasBUTUK MefWUMHbLI. [paBuna noucka w
aHanu3a XuMuyeckon MHMOPMaLMKU U3 Pa3IUYHBIX UCTOUHUKOB (HayyHas U yuebHO-HayyHas nuTepatypa,
CpeAcTBa MaccoBoit MHGOpMaLMK, ceTb VIHTepHET)

I'Ipal{mqecuue 3aHATUA

Mouck M aHanu3 KeicoB O MPUMEHEHUM XUMUYECKWUX BEWECTB M TEXHONOrWi C ydyetom Gyayuieit
npodeccUoHaNbHOM [eATENbHOCTM MO TEMAM: BaXHENWMUE CTPOUTENbHbIE MATEpUanbl, KOHCTPYKLMOHHbIE
MaTepuanbl, KPackW, CTEKNO, KepamuKa, matepuainsl AN INEKTPOHUKM, HAHOMATepuanbl, TEKCTU/IbHbIE
BOJIOKHA, UCTOYHMKW 3IHEPruM, OpraHuMyeckue W MUHepanbHble yaoOpeHUs, NeKapCTBEHHbIE BelLeCTBa,
ObITOBAA XMMMUA.

3awurta: MpeacTaBneHne pe3ynbTaToB peleHnUs KEMCOB B hopMe MUHUM-0KNAAA C Npe3eHTauue

OK 01
OK 02
OK 04
OK 07
K 1.1

ITpomesxyTounas arrectaius 1o qucuuiuivHe (1uddepeHnupoBaHHbIN 3a4eT)

CamocrosiTenpHas paboTa:

1. Pemenwue 3agau

2. Hanmwucanue n0KaamoB, COOOMIEHHIT

3. Pabora ¢ 1OmOJHUTENBHON JIUTEpaTypoil 1 MaTepualaMy U3 UHTEPHETA
4. Tlouck u aHanu3 KEMCOB O MPUMEHEHNN XUMUYECKUX BEILIECTB

5. IloaroroBka mpe3eHTanuiu

Bcero

108
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3. YCJI0BUA PEANIU3ALMN NPOTPAMMbI OBLLLEOBPA30BATE/IbHOM AUCUUNIUHDI

3.1. Tpe6oBaHMA K MUHUMANLHOMY MAaTEPUANIBHO-TEXHUYECKOMY ObecneyeHuIo

Ona peanu3zauumm nporpaMmmbl AWCUMNAMHBI  AOMXKHbBI  ObiTb NpPeAyCMOTPEHbI
cnefylolne CneuuanbHble NoMelleHns: ydyebHbld KabuHeT xumun u/unn yyebHOW
XMMUYECKOI nabopatopuu.

O6opynoBaHue y4yebHoro kabuHera (HarnsgHble nocobus): Habopsl
LAPOCTEPIKHEBLIX MOAENEN MONEKY/, MOAENM KPUCTANIMYECKUX PELIEeTOK, KOMNeKuuu
NPOCTbIX U CNOXHbLIX BELWECTB U/MNK KONNEKUMN NONUMEPOB; KONNEKLUA TOPHLIX NOPOA
W MUHepanos, Tabnuua MeHpeneeBa, yyebHble GunbMbl, UMDpPOBLIE 06pa3oBaTeNbHbIE
pecypcsl.

TexHuueckue  cpeactBa  oby4yeHMsi:  KOMMNbIOTEP € YCTPOMCTBAMM
BOCNPOMU3BELEHUA 3BYKA, NPUHTED, My/IbTUMENA-NPOEKTOP C IKPAHOM, MyNbTUMEANIAHAS
[0CKa, yKa3Ka-npe3eHTep A8 Npe3eHTaumni.

O6opypoBaHue nabopatopum u pabouux mect nabopaTtopum: MeH3ypKH,
NUMNETKU-KanenbHULbl, TEPMOMETPbl, MWUKPOCKOM, fiynbl, NpeiMeTHble U NOKPOBHblE
CTeKNa, NNaHweTbl ANs KanenbHbiX peakuui, GunbTpoBanbHas Gymara, NpoMbiBaKK,
CTeKNAHHbIE NPOOUPKK, pe3nHoBble NpobKKM, HOHAPMKK, HAOOP PeaKkTUBOB, CTEKNAHHbIE
NanoyKM, WTATMBLI AN NpoOMUPOK; MepHble LUMAUHAPLI, BOPOHKKM CTEKNAHHbIE, BOPOHKM
paenutensHole uuanHapuydeckue (50-100 mn), CTynKK € NECTUKOM, GappopoBble YaLIKK,
NMUHLETbl, GuUAbTpbl OymaxiHble, BaTa, Mapnis, 4YacoBble CTEKNa, 3NEKTPONIUTKM,
nabopaTopHble WTATUBLI, CNUPTOBLIE TOPEKW, CNUYKKM, NPpUBOP AnA MOJNyYeHUA ra3os
(unu npobupKa € razooTBOAHONM TPYOKOI), Aepwartenu Aana npoOUpOK, CKNSAHKWU Ans
XpPaHeHUA peaKTWBOB, Pa3faaToyHble NOTKU; XxMMUYeckue crtakaHel (50, 100 n 200 mn);
WNATeNW; MUHLETHI; TUFENbHbIE WHUNLbI; CEKYHAOMEpbI (TaMepsbl), MepHble Npobupku (Ha
10-20 mn) u mepHble Konbbl (25, 50, 100 u 200 mn), BoasHas HaHs (Mnn TepmocTar),
CTeKNAHHbIE NANOYKN; KOHUYECKME KONObI s TuTpoBaHuA (50 u 100 Mn); MHAMKATOPHbIE
NONOCKW Ana onpepeneHus pH u cTaHpapTHas MHAMKATOPHAA LWKana; yHWBEpPCabHbIN
nHamkatop; nunetkn Ha 1, 10, 50 ma (unu posaropsl Ha 1, 5 1 10 mn), OlopeTkn ans
TUTPOBAHUA, MegUUMHCKME wnpuusl Ha 100-150 wmn, nabopatopHble u/unu
aHanuTUyeckue Bechl, pH-meTpbl, CyWwnNbHLIA WKad, 1 Ap. nabopatopHoe 060pya0BaHME,

3.2. UndopmaymoHHoe obecnevyeHue peannsayum nporpamMmsl

1. [Ona peanu3auuum nporpammbl O6ubnuoTeuHbli GoHA ob6pasoBaTenbHOA
OpraHu3aumMn [OOMKEeH WMMeTb nedyaTHble W/WAW 3NeKTPOHHble o06pa3zoBaTenbHble W
MH(OPMALMOHHBIE PECYPChl, PEKOMEH0BAHHbIE ANl UCMONb30BaHUSA B 06pa30BaTENbHOM
npouecce, He cTapwe 5 net ¢ MOMeHTa M3aaHua.

2. PekomeHayemble neyaTHble M3gaHus no peanusauuu obweobpazoBaTenbHOM
AUCUMNAWHBI NPeACTAaBNEHbl B METOAUYECKMX PEKOMEHAAUMAX MO OpraHu3auuu
0byueHusn,
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4. KOHTPOJb M OLIEHKA PE3Y/IbTATOB OCBOEHMS OBLEOGPA30BATE/IbHOIA
IUCLMNIUHDI

KoHTponb 1 oueHKka pe3ynsTaToB 00yyeHUA OCYWEeCTBAAETCA NPEnofaBaTenem B
npouecce NPOBEEHNS NPAKTUYECKUX 3aHATUI U N1aOOPATOPHbLIX PaboT, TECTUPOBAHMSA, A
TakKe  BLIMOJHEHUA  0OyYaKWMMUCA  WHAMBUAYANbHbIX  3afaHuWii,  MpPOEKTOB,
nccnenoBaHuid. PesynbTatel 06yueHus onpefensiot, 4yTo obydyalolwmecs LONKHBI 3HATD,
NOHMMATb W LEMOHCTPMPOBATh N0 3aBEPIIEHUN U3YHEHUA SUCLUMANHDI.

Ina GopMupoBaHMA, KOHTPONS UM OLEHKM pe3ynbTaToB OCBOEHUS YYebHOi
AUCLUNAUHBI UCNONB3YETCA CUCTEMA OLEHOYHBIX MEPONPUATUIN, NPELCTABNAKLWAA COOO
KOMNAEKC yyebHbIX MEpONPUATWIA, COrNAacOBaHHbBIX C pe3ynbTatamu 0oby4yeHus u
cpopmynupoBaHHbix ¢ yuetom ®TOC COO (npeameTHble pe3ynbTaThl N0 AUCUUNAUHE) W

oroc Cro.

Ne | OK/NK | Moaynb/Paspen/Tema Pesynbtat 00yueHus Tunbl OLLEHOYHBIX MEPONPUATUIA
I | OcHoBHOe copepxaHue
1 Pazgen 1. OcHoBbl ®opmynuposath 6a3oBbie
CTPOEHUA BEIEeCTBa MOHATUA U 3aKOHbI XUMHU U
1.1 | OK 01 CTpoeHune aToMOB Cocranats xumnyeckune  |1. Tect «Crpoenune atomos
XUMUYECKUX INEMEHTOB ((POPMYNbl COEJUHEHUA B |XUMUYECKUX INE€MEHTOB M NpUpoaa
M MPUpPOa XMMWUYECKON |COOTBETCTBUU CO CTENEHLIO |[XMMUYECKOW CBA3NM.
CBA3M OKUCNEHUA XUMUYECKNX 2. 3ajauun Ha cocTasiieHue
3IEMEHTOB, UCXOA U3 XUMUYECKUX POPMYI ABYXaTOMHbBIX
BaNEHTHOCTU U coeauHeHuin (OKcMAoB, cynbduaos,
3N1eKTPOOTPULATENBHOCTU  [TMAPUAOB U T.M.).
3. 3agaHua Ha ucnonb3oBaHue
XMMUYECKON CUMBOJIUKM W
Ha3BaHWN coeUHEHWI NO
HOMEHK/aType MeXLyHapoAHOro
COl03a TEOPETMUECKON U
NPUKNALHOM XUMUU 1
TPUBMANbHBIX HA3BaHWI ANA
COCTaBAEHMA XUMNYECKUX OopMyN
LBYXaTOMHbIX COeJMHEHUN
(oKCHAOB, cyNbHULO0B, TMLPUI0B U
T.N.) M APYruxX HEOPraHU4YeCKMUX
COeJMHEHUN OTAeNbHbIX KNaccoB
1.2 | 0K 01 MNepuopmnueckuit 3aKoH U |XapakTepm3oBaTb 1. Tect «Metannnyeckue /
0K 02 Tabnuua A.4. XMMUYECKUe 1IeMeHThl B |HeMeTannuyeckue CBOMCTBa,
Menpeneesa COOTBETCTBUU C UX 3N1EeKTPOOTPMLATENBHOCTb U
NoNOXKeHUeM B CPOLCTBO K 3N1eKTPOHY XUMUYECKUX
NepuoanYecKon cUCTeMe  |[3NeMEeHTOB B COOTBETCTBHME C UX
XUMUYECKNX 31€MEHTOB 3N€KTPOHHbIM CTPOEHUEM U
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OK/NK

Moaynb/Pa3pen/Tema

Pesynbtar 0byvyeHus

Tunbl OLEHOYHBIX MEPONPUATUIA

[0.W. MenpeneeBa

NONOXEHUEM B NepUOAUYECKOI
CUCTEME XUMUYECKUX 31EMEHTOB
0.W. MeHpeneeBa».

2. [pakTuyeckue 3agaHua Ha
YCTAHOBNEHMWE CBA3N MEXAY
CTPOEHMEM aTOMOB XMMUYECKUX
3N€MEHTOB M NEPUOJUYECKUM
W3MEHEHWEM CBOMNCTB XUMUYECKUX
3NEMEHTOB U UX COE[JUHEHMNII B
COOTBETCTBMU C NONOKEHUEM
MNepuopuyeckomn cucteme.

3. [pakTUKO-OpMEHTUPOBAHHbIE
TeopeTUyecKue 3aaHua Ha
XapaKTepu3aumio XMMUYECKUX
InemeHTOB: «MeTannuueckue /
HeMeTanMyeckne CBOWCTR],
3INEKTPOOTPULATENLHOCTb U
CPOACTBO K 3N1EKTPOHY XMMUYECKUX
3N1eMeHTOB B COOTBETCTBUE C UX
INEKTPOHHLIM CTPOEHUEM U
NONOMEHUEM B NePUOAUYECKOI
CUCTEME XMMUYECKUX 3N1eMEHTOB
O.1. MeHnpeneesa»

Paspen 2. Xumnueckue
peakuuu

Xapa KTEPU30BATDb TUIDbI
XHMHUYECKHUX peal{uwﬁ

KoHTponbHas pabota
«CrpoeHue BeuecTsa u
XMMUYECKUE peaKummn»

2.1

0K 01
0K 04

Tunel XUMUYECKUX
peakumn

CocTaBnATh peakuum
COEAMHEHUS, PA3/IOKEHNS,
obMeHa, 3amelleHuns,
OKUCNUTENBHO-
BOCCTAHOBUTENbHbIE
peakLmu

1. 3apauv Ha cocTaBneHue
VPaBHEHWUW peakuui:

— COEAMHEHMA, 3aMeLeHus,
pas3noxeHus, obMeHa;

— OKMCNUTENbHO-
BOCCTaHOBUTENbHbIX PeakLuit ¢
ncnonb3oBaHUeM MeTofa
3N1eKTPOHHOro banaHca.

2. 3apa4u Ha pacyet macchl
BelecTBa Uiu 06bEMa

rasoB Mo U3BECTHOMY KONUYECTBY
BELEeCTBa, Macce uan 0obEMY
OJLHOTO U3 YYacTBYIOWMUX B
peaKkLnu BewecTB; pacyEThl
macchl {06bEMa, KONUYECTBa
BEWeCcTBa) NPOAYKTOB peakLum,
€CNW OJHO M3 BeLecTB UMeeT
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OK/NK

Moaynb/Pa3pen/Tema

Pesynbtar 0byvyeHus

Tunbl OLEHOYHBIX MEPONPUATUIA

npumecu

2.2

InekTponuTUYeckas
AUCCOLMALIMA U UOHHbI
obmeH

CocTaBnATb ypaBHEHUS
XMMUYECKMX peaKLum
MOHHOro 0bMeHa ¢
y4yacTUeM HeopraHUYecKux
BElECTB

1. 3agaHusa Ha cocTaBneHue
MOJIEKYNAPHBIX U MOHHBIX peaKLuii
C y4acTUeM KUCNOT, OCHOBAHUIA U
CONeif, yCTaHOBNIEHUE U3MEHEeHUA
KUCNOTHOCTU Cpesbl

2. JTabopatopHas pabota "Tunsl
XMMUYECKUX peakumnin”

Paspen 3. CrpoeHue u
CBOMCTBA
HeopraHu4ecKknx
BELeCTB

WUccnepoBath cTpoeHue u
CBOWCTBa
HeopraHM4yeCcKUx BelecTB

KoutponbHas pa6oTta
«CBOMCTBA HEOpPraHUYECKMX
BELLECTB»

3.1

OKo01

K 1.1

Knaccudukauus,
HOMEeHKNaTypa u
CTpoeHue
HeopraHMYecKux
BeL|ecTs

Knaccuduuymposatb
HeopraHu4yecKue BelecTsa
B COOTBETCTBUM C UX
CTPOEHUEM

1. Tect «HomeHknatypa u
Ha3BaHWe HeopraHM4YecKnx
BELLECTB MCXOAA U3 UX XMMUYECKOM
(hopMynbl MK COCTaBNeHNE
XUMUYECKOMN PpopMynbl UCXOAA M3
Ha3BaHMA BeLecTBa no
MeXAYHapOLHON UNN TPUBUANBHOW
HOMEHKnaType».

2. 3aaaym Ha pacyeT MacCcoBOK
[,ONK (MACChl) XMMUYECKOrO
3NeMeHTa (CoelMHEHUA) B
Monekyne (cmecw).

3. NpakTuyeckue 3agaHumsa no
KnaccuuKaLmm, HOMEHKNAType U
XUMUYecKum opmynam
HeopraHM4YeCKMX BelLecTB
Pa3nMYHBIX KNAccoB.

4. NpakTyeckue 3afaHns Ha
onpegeneHne XMMUYECKOM
aKTMBHOCTM BELLECTB B
3aBMCMMOCTU BUA XUMUYECKOI
CBA3U U TUNA KPUCTANNNYECKOM
peleTKH

3.2

OKo01
OK 02
K 1.1

®PU3MKO-XMMUYECKHE
CBOWCTBa
HeopraHU4yecKnx
BELWeCTB

YcTaHaBnueatb
3aBUCUMMOCTb hU3NKO-
XUMUYECKUX CBOUCTB
HEOPraHWYeCKWX BELeCTB
OT CTPOEHWA aTOMOB U
MONIEKY/, @ TaKKe TMna
KPUCTaNNMYecKon peweTku

1. TecT «0COBEHHOCTM XMMUYECKUX
CBOWCTB OKCUJO0B, KMCNOT,
OCHOBaHMi, aMOTEPHbIX
rMLPOKCUAOB M CONEn».

2. 3apaHu1A Ha CoCTaBneHune
YPaBHEHUIM XUMUYECKUX peakLmi C
Yy4acTMeM NPOCTbIX U CNOXKHBIX
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OK/NK

Moaynb/Pa3pen/Tema

Pesynbtar 0byvyeHus

Tunbl OLEHOYHBIX MEPONPUATUIA

HeopraHM4YecKUx BeLlecTs:
OKCMAOB MeTaNNoB, HEMETan 0B
amhoTepHbIX 3NEMEHTOB;
HeopraHu4YecKkux Kucnor,
OCHOBaHWI U aM(OTEpHbIX
FMAPOKCUAOB, HEOPraHUYeCKUX
conen, xapakTepu3yowmnx ux
CBOWCTBA M CNOCOOBI NONYYEHNS.
3. paKkTMKO-0pUEHTUPOBAHHbIE
TeopeTUYecKue 3aflaHusa Ha
CBOICTBa U NONyYeHUe
HeopraHMYecKux BelecTB

3.3

0K 01
0K 02
0K 04

WpeHtudukayus
HeopraHU4yecKnx
BELECTB

Wccneposatb
KaueCTBEHHbIE peaKLum
HEOPraHUYeCKUX BeLWecTB

1. MpaKkTUKO-OpPUEHTUPOBAHHbIE
3aflaHuA NO COCTaBNEHMIO
XMMUYECKUX peakLUi C yyacTuem
HeopraHWYyecKux BeLecTs,
WCNONb3yeMbIX ANA UX
naeHTUUKaLum.

2.JlabopatopHas paboTa:
“NpeHTudUKaLMA HEOPTraHNYECKMUX
BelecTs”

Paspen 4. CrpoeHue u
CBOWCTBA OpraHnyecKkmx
BELeCTB

WUccnepoBath cTpoeHue u
CBOMCTBA OpraHU4yecKnx
BeleCTB

KonTponbHas pabota
«Crpoenue u cBomcTBa
OpraHU4ecKux BelecTs»

4.1

OKo01
MK 1.1

Knaccudpukauus,
CTPOEHUE U
HOMeHKNaTypa
OpraHUYyecKux BewecTs

Knaccuduuymposatb
OpraHvyeckue BellecTsa B
COOTBETCTBUM C UX
CTpoeHueM

1. 3apaHuA Ha cocTaBneHue
Ha3BaHWIN OpraHWYyecKnx
COeIMHEHUIN N0 TPUBUANBHOW MV
MeXJYHapOLHOW CUCTeMaTUYeCKON
HOMEHKNaType.

2. 3aaHnA Ha cocTaBneHue
MOJIHbIX U COKPALLEHHBIX
CTPYKTYPHbIX hopmyn
OpraHN4YeCcKuX BelecTs OTAENbHbIX
KNaccos.

3. 3agauu Ha onpegeneHue
npocrenwwen Gopmynsi
OpraHUYeCcKon MONeKybl, UCXOaA
W3 3NEeMEeHTHOro cocTasa (B %)
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Ne | OK/NK | Moaynb/Paspen/Tema Pesynbtar 0byvyeHus Tunbl OLLEHOYHBIX MEPONPUATUIA
4.2 | OKO1 CBoMcTBa OpraHuyeckux |YcTaHaBnuBaTh 1. 3aaaHua Ha cocTaBneHue
OK 02 coefjMHEeHWI 3aBUCUMOCTb PU3UKO- YPaABHEHWUIN XUMUYECKUX PEAKLUIA C
IC-)[E (1)'41 XMMWUYECKUX CBOWCTB y4yacTueMm OpraHMYecKnx BelecTs
OpraHMYyecKux BeLecTB OT [Ha OCHOBaHUM UX COCTaBa W
CTPOEHUA MONEKYN CTPOEHMUSA.
2. 3ajjaHunAa Ha cocTaBneHue
VPpaBHEHU XUMUYECKUX peaKLnid,
UNNIOCTPUPYIOLLUX XUMUYECKUe
CBOWCTBA C y4eTOM MEXAHU3MOB
NpOTeKaHUsA faHHbIX peakLuii u
FeHETMYECKO CBA3M OPraHUYecKux
BELECTB Pa3HbIX KNACCOB.
3. PacueTHble 3agauu no
YypaBHEHWUAM peaKLuii C yyactuem
OpraHUYyecKux BelecTB.
4. JlabopaTtopHas paboTa
“MNpeBpaleHns opraHuyeckux
BELeCTB Npu HarpeBaHuu"
4.3 | OK01 WpeHTndukauma Wccnegosatb 1.MpaKTUKO-0pUEHTUPOBaHHbIE
OK 02 OpraHUYeCcKUX BEWEeCTB, |KayecTBEHHbIE peaKLum 33AiaHuA No COCTaBNEHUIO
?{E (1).41 WX 3Ha4YeHue u OpraHN4YecKMX COeAMHEHUN [XUMUYECKUX peaKL il C y4acTuem
NpMMeHeHue B ObITOBOW |OTAE/bHBIX KNACCOB OpraH1YyecKux BewWecTs, B T.4.
W NPOM3BOACTBEHHOIA UCMONb3YeMbIX ANA UX
AeATeNbHOCTM YenoBekKa MaeHTUdUKaLMK B ObITY 1
NPOMbILWNEHHOCTHU.
2.JlabopaTopHas pabota:
“WpeHTndmkaymua opraHnyeckmx
coefJMHEeHWUI OTAeNbHbIX Knaccos”
5 Paspen 5. Xapakrepu3osarb
Kunetuueckue u B/IMSHME Pa3IUYHBIX
TepMojMHaMmuyeckue  |pakTOpOB Ha paBHOBeCHe
3aKOHOMEPHOCTH U CKOPOCTb XMMUYECKNX
npoTeKaHus peakuum
XUMUYECKUX peaKLuif
5 | OKO01 CKopocCTb XMMUYecknx  |XapakTepu3oBaTb BAUAHWe |[1paKTMKO-OpUEHTUPOBaHHbIE
?{E 221 peakuuin. XuMuyeckoe  |KOHLUEHTpaLuu TeopeTnyecKkmne 3aaHunA Ha aHanu3

paBHOBECKUE

pearupyioLnx BelwecTs 1
TemnepaTypbl Ha CKOPOCTb
XMMWUYECKUX peaKLnit

XapaKTepu3oBaTb BNUAHMUE
W3MEHEHWUA KOHLEeHTpaLmu
BELLeCTB, peakLuu cpeapl U

(haKTOPOB, BAUAOLMX HA
N3MEHEHUE CKOPOCTU XUMUYECKOIA
peakuuu. MpakTuko-
OPMEHTUPOBAHHbIE 3alaHUA Ha
npuMeHeHne npuHLKna Jle-
laTense gna HaxoxaeHMs
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Ne | OK/NK | Moaynb/Paspen/Tema Pesynbtar 0byvyeHus Tunbl OLLEHOYHBIX MEPONPUATUIA
TemnepaTypbl Ha CMeLLeHne |HanpaBNeHUA CMeLeHNs
XMMWYECKOTO PaBHOBECUA |paBHOBECHA XMMUYECKOW peaKkLum
W aHanu3 GaKkTopoB, BAUAIOLLMX Ha
CMeLleHUe XMMUYECKOoro
paBHoBecus
6 WccnepoBaTb MCTUHHBIE
Paspen 6. PactBopbl pacTBOpbI C 3ajaHHbLIMM
XapaKTepucTuKamu
6.1 | OKO01 lMoHATHe 0 pacTBOpax Pasnuyatb UCTUHHbIE 1. 3aaauv Ha NpUroToBNeHune
gi (1)21 pacTBopbl pacTBOpOB.
' 2. NNpakTUKO-OpUEHTUPOBAHHbIE
pacyeTHble 3alaHNUA Ha
[MCNEPCHbIE CUCTEMDI,
ucnonb3yemble B 6bITOBON 1
NPOW3BOACTBEHHOW AEATENbHOCTH
yenoBeka
6.2 | OKO01 Wccnegosanue ceoncts  |WccnegoBath dm3uko- JlabopatopHas pabota
?{E (1)41 pacTBOpPOB XUMWYECKIUE CBOICTBA “MpuroToBneHue pacteopos”
' WCTUHHBIX PaCTBOPOB
IT | NpodeccmoHanbHO-OpUEHTUPOBAHHOE COflepKaHue (CofiepKaHUe NPUKNAZHOTO MOAYNA)
7 Paspen 7. OuenuBatb nocnegcTeusa |3awura Keiica (c yuetom byayuiei
Xumus B ObITY U ObITOBOI 1 npogeccuoHanbHoiA
NPOU3BOACTBEHHOM NPOU3BOJCTBEHHO [eATeNbHOCTH)

AEeATENbHOCTU YEN0OBEKA

NEeATENbLHOCTU YENIOBEKA C
NO3ULMKA 3KONOrUYEeCKOM
fe3onacHoCTH

OKo01
OK 02
OK 04
OK 07
K11

Xumusi B ObITy 1
NPOU3BOACTBEHHOI
[eATeNbHOCTU YeNoBekKa

OueHuBaTb NOCNEACTBUA
ObITOBON U
NpOVU3BOACTBEHHOM
NeATeNbHOCTM YeNnoBeKa ¢
MO3ULIMIA IKONOrMYEeCKOM
BesonacHocTH

Keiic (c yueTom byayuieit
npoheccUoHanbHoiA
AEeATEeNbHOCTH)

Bo3MoXHble TeMbl KEACOB:

1. MoTenneHue KNMMata u
BbICBOOOMEHME ra30BbIX
rMapaToB CO HA OKeaHa.

2. bynyue matepuansl ans aBua-,
MalUHO- N NPMBOPOCTPOEHMA.
3. HoBble MaTepuansi ans
CONHEYHbIX GaTapen.

4. JlekapcTBa Ha OCHOBe
pacTUTeNbHbIX NpenapaTos
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