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1. OBIIASI XAPAKTEPUCTUKA MIPUMEPHOM PABOYEMN ITPOI'PAMMBbBI
OBHIEOBPA3OBATEJIBHOI'O ITPEMETA «XUMMS»

1.1. MecTo IMCHUILVIMHBI B CTPYKTYpe OCHOBHOI TmpodeccHuoHATbHOIMI
00pa3oBaTe/IbHOI MPOTrPAMMBI

OO61eoOpa3oBaTeNbHbIN MpeaMeT «XUMUS» U3ydaeTcs Ha 0a30BOM YpPOBHE B
o0mreo0pazoBaTeIbHOM MHUKJIE yaeOHOTO TuTana cneruaibHocta 15.02.14 OcHammenue
CpeICTBAaMH aBTOMATH3AllMM TEXHOJOTHYECKHX IMPOLECCOB M TMPOU3BOACTB (IO
OTPACIISIM)

TpynoemkocTs nmpeamera «Xumus» Ha 6a30BOM ypoBHE cocTaBiseT 44 yaca, u3

KOTOPBIX 36 4acoB — 0a30BBIM MOYJIb (6 pa3/iesioB) U 8 4acOB — MPHUKIIATHON MOIYIIb
(1 pazpmen), BKIIOYAIOUIUMN NPAKTHKO-OPUEHTUPOBAHHOE COJEP)KAHHE KOHKPETHOMN
npodeccuu WM CrenruaabHOCTH.

[IpuknagHoii MOIyNb BKIOYAET OMuH pasnen. Pazmen 7 «Xumus B OBITY H
MPOU3BOJICTBEHHON  JCSATEIBHOCTA  4YEJOBEKa»  peanus3yercss IS BCeX
npodeccuil/crenualbHOCTe Ha MaTepuaie KEMCOB, CBA3AHHBIX C DKOJOTHYECKOU
0€30MacHOCTbI0O M OLIEHKOM TMOCHIEACTBUI  OBITOBOM U MPOU3BOJACTBEHHOM
NEeATEeIbHOCTH, M0  OTpaciiaM  Oyaymiedl  npodecCHOHAIBHOW — JACSTENbHOCTH
oOydJarommxcs.

1.2. Ileqin ¥ uIaHMPYeMble pe3yJabTaThl 0CBOCHHS MpeAMeTa

1.2.1. lean u 3aga4m JUCUUIJINHBI

dopMHUpoBaHUE y CTYJICHTOB MPEACTaBICHUSI O XHMMHYECKOM COCTaBJISIFOLIEH
€CTEeCTBEHHO-HAYUYHOW KapTUHBI MUpPA KaK OCHOBBI MPUHSTHUS PEIICHUN B KU3HEHHBIX
Y TIPOU3BOJICTBEHHBIX CUTYaIIUSX, OTBETCTBEHHOTO TIOBEJCHUS B PUPOTHOM Cpeie.

3amayu npeamera:

1) chopmupoBaTh NOHMMAaHUE 3aKOHOMEPHOCTEM MPOTEKAHUSI XUMHUYECKHX
IPOLIECCOB U SIBJICHUM B OKPYXKAIOLIEH Cpele, LEJIOCTHOM HAyYHOW KapTHUHBI MHPA,
B3aMMOCBSI3H U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh yMEHHUS COCTaBIATh (POPMyJIbl HEOPTAHMYECKUX M OPraHUYECKHUX
BEILIECTB, YPABHECHUS] XUMUYECKUX PEAKIIUM, OOBICHITh UX CMBICI, UHTEPIPETUPOBATH
pe3yJabTaThl XUMHUUYECKUX DKCIIEPUMEHTOB,

3) cdopMupoBaTh  HaBBIKM  MPOBEACHUS  MPOCTEUIINX  XMUMHUYECKHUX
OKCIIEPUMEHTAJILHBIX ~ UCCJENOBAaHMA €  COOJIOJIGHWEM TpaBuUi  0€30I1acHOTO
oOpalieHus ¢ BEIecTBaMu 1 JIaA0OpaTOPHBIM 000PYI0BAHUEM;

4) pa3BUTh YMEHHS HCIOJIb30BaTh WH(MOPMAIUI0O XMMHUYECKOTO XapakTepa W3
Pa3IMYHBIX UCTOYHUKOB;

5) chopMupoBaTh YMEHUSI IPOTHO3UPOBATH MOCIEICTBUS CBOCH JEATEIbHOCTU U
XUMHUUYECKUX TPUPOHBIX, OBITOBBIX U MPOU3BOJACTBEHHBIX IIPOILIECCOB;



0) cbopMMpOBaATH [IOHMMAaHME 3HAUYVMOCTU OOCTVKEHUN
XYMMUECKOM HAYKM UM TEeXHOJOTUM IOJiS pPas3BUTUA COLMAJIbHOM U
[IPOM3BOLNCTBEHHOM Ccdep.



1.2.2. IlInanupyeMsle peByNnbTaTh OCBOEHMSI ObOmeobpasoBaTeNbLHOI'O IIpeaMeTra B COOTBETCTBUM

c ®I'OC CIIO m Ha ocHoee $I'OC COO

Komg m [InanMpyeMile pesyJbTaTH OCBOEHUSI IpexnMeTa
HaMMeHOBaH
ne
bopMupyems!
x Obume OucumnamMHapHee
KOMIIETEHIIN
n
OK 01. B wacTuM TPYHOBOI'O BOCIMTAaHNS: -  BJIQIETH CUCTEMOM  XMMMUUECKMX  3BHAHUN, KoTOopad
BbI@I/IpaTb - IT'TOTOBHOCTB K ey oy, OCO3HaHMe | BKJIDUaeT: OCHOBOIIOJIaT'aumme IIOHATUMA (XMMMHGCKVHZ
CIIOCODHI LLEHHOCTM MaCTepCTBa, TpyLojwodue; BJIEMEHT, aToM, 3BJIEKTPOHHas o60oJiouka aroma, s—, pP-—,
peueHms - TTOTOBHOCTD K AKTUBHOM | d-BJIEKTPOHHEIE opbuTanu aTOMOBRB, VIOH, MoOJIeKyJia,
3al1ay4 IesaTeJIbHOCTHU TEeXHOJIOTMUYECKOM ¥V | BAJIEHTHOCTh, BIIEKTPOOTPULIATENILHOCTD, CTelleHb
npodeccuron colLMaJibHOM HaIpaBJIEHHOCTM, | OKMCJIEHMA, XMMMUeCcKad CBHA3b, MOJIb, MOJIApHas Macca,
aJIbHOM CIIOCODHOCTD VHULIMUPOBATE, | MOJIAPHEM OOBEM, YIJIEPOIHEM CKeJieT, OyHKIMOHAaJIbHasa
nedaTeJIbHOC | [IJIaHMPOBATh u CaMOCTOATEJILHO | TpyIlla, paluKall, MW30Mepus, M3O0MEPH, I'OMOJIOTMYECKUN
U BHIIIOJIHATE TAaKYID OeSTeJIbHOCTL; parn, TOMOJIOTH, YIUJIEBOLOPOIOHL, KMCJIOpOO— "
IIPVMMEHMTETI - mHTEepecC K PasJIMYHBIM cq)epaM asoTcogepxaumme coeVMHeHun4d, OMOJIOTUUE CKU AKTVMBHEIE
BHO K npodeccruoHaJbHOM IOeaTeJIbHOCTHU, BemecTrBa (yIJIeBOIBI, XMPH, O€JIKM), MOHOMEP, IIOJIMMEDP,
PasJINYHEIM OBlameHMe YyHMBEPCANBHEMM YYeOHBIMU | CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISPHHE COEeIMHEHUd,
KOHTEKCTaM |IIOSHABATEJLHMM HEeMCTBUSIMA : Kpucrajmdiyeckasa peumeTka, TUNOE XUMMMUYECKUX pPeaKLUuMm
a) 6GasBoBHe JIOTMYECKME HEeNCTBUS : (OKMCINTEJIbHO-BOCCTAHOBUTEJILHEIE, PK30-U
- CaMOCTOATeJIbHO OQOpPMYyJIMPOBATH U | DHOOTEPMMUECKME, PpPeaklMM MOHHOTO oOMeHa), PacTBOpP,
aKTyalIm3mMpoBaTh npobyieMy, | 2JIE€KTPOJIUTEH, HEDBJIEKTPOJIMTH, BIIEKTPOJIUTUUECKAA
paccMaTpMBaTh €€ BCECTOPOHHE; ouccoumManuusa, OKUCJIUTEJb, BOCCTAHOBUTEJL, CKOPOCTH
- YCTAaHAaBJIMBATDB CymeCTBeHHbIﬁ XUMUUECKOM pearumM, XVMMUMYECKOEe paBHOBeCMe) y Teopum mn
IIPM3HAK i OCHOBaHMA IOJI9 | 3aKOHEL (’I'eOpI/IF[ XVIMMYeCKOI'O CTpPpOEeHMA OpPraHMYEeCKMX
CpaBHEHMH, KJaccubpmraumum u | BemecTs A.M. ByrTiepora, Teopus BIEKTPOJIUTUUECKOU
oDOOUEeHMS ; OMccoumMaumm, IepuoIudyeckmuy 3akoH .M. MeHnejeeBa,
- omnpeneyaTb UeJM OesATeJIbHOCTHU, | 3aKOH COXpaHeHUusd MAaccHI) , 3aKOHOMEPHOCTH,
3allaBaThb InapaMeTpPEl U Kpurepmum mx CUMBOJIMUECKUM S3BIK XmMnmnm, (l)aKTOJ'[OI‘I/IL_TeCKI/Ie cBeIeHrda O




OOCTMXEHUS;

- BBEIABJIATH S3aKOHOMEPHOCTM n
IIpoTHBOPEUNMA B paccMaTpMBaeMBIX
ABJIEHUMAX;

- BHOCHUTbBb KOPPEKTVBEL B
JedTeJIbHOCTE, OLIEHMBATDH
cooTrTpeTCTBUE Pe3ysibTaToBR 11eJjiaM,
OLIEHVMBATb PUCKM IoCcJyieCTBUM
JeATEeJIbHOCTIM,;

- ras3emMBaThb KpeaTmMBHOE MBINIJIEHME

PV PEelEeHUM XWU3HEHHEX [IpoOJieM
6) 6asBoBEHe uccienoBpaTessCKue

LeNCcTBUS :

- BJIaI€Thb HaBBEIKaMM yqeGHo—
MCCJIeOOBaTEeJIbCKOM " IIPOEKTHOM
oJedTeJIbHOCTHY, HaBBIKaMM paspelueHmAa
npobineM;

- BBEIABJIATDH IIPMYMHHO—CJIEOCTBEHHEIE
CBAB3M U AaKTyaJusupoBaAThL 3aljaudy,
BEHIOIBUI'ATH ITUIIOTE3Y ee pemeHmn4a,
HaXOoINMThb ApPryMEHTEL IOJIdg
IoKazaTeJIbCTBa CBOUX YTBEPXISHUM,
3alaBaTh rnapame Tpul u KpUTEepUn
peleHmusa;

— 4aHaJIm3rmporaThb IIOJIYYEHHEIE B XOIe

peumeHmAa 3aga4m pesyJibTaTH,
KpnUTnuyeCKm OLleHMBAThb nux
JOCTOBEPHOCTSE, IIPOT'HO3MPOBATDE

VIBMEHEHVe B HOBEIX YCJIOBUAX,

- YMEeTb IIEePeHOCUTDb SHAHMA B
IIOBHaBaATEJIbHYIO mn IIPaxKTMYEeCKYIO
obJylacTy XUBHEeIedTeJIbLHOCTU;

- YMEeTb MHTEI'PMpOBaThb SHAHMA s

Pa3HEX NpeIMeTHHX of0JjlacTel;

CBOMCTBAX, cocTase, [IOJIyYEeHUN u He30MIacHoOM
VMCIIOJIB30OBAHUM BaXHeﬁMMX HeOpTaHquCKMX m
OpPTaHUUYECKUX BEUIECTBH B OBEITY u NpakTrUYeCKOM

IesaTeJIbHOCTHM 4YeJIOBeKa;
— YMETb BHSARJIATE XAPaKTEPHHE [IPM3HaAKM M B3AaMMOCBSA3b
V3YyYEeHHEIX [NOHATUM, NPMMEHSTb COOTBETCTRYKIME NOHATUS
IpM ONMCaHMM CTPOEHMS U CBOMCTB HEOPTaHMUECKUX U
OpTraHMYEeCKMX BelleCTB M MX I[pPeBpalleHuM; BHSABJATH
B3alMMOCBS3b XUMMUUECKUX 3HAHUN c MIOHSATUSMU u
IpencTaBJIeHUAMM IPYTMX €CTEeCTBEeHHOHAYYHHX NIPeIMEeTOB;
- YMETb VICIIOJIL30BaTh HaMMeHOBAHUA XYIMUYECKUX
COeIMHEHUM MeXIYHapOIOHOTO Col3a TEeOopeTUUYeCKoM U
IPUKIIAOHOM XUMMM WM TpPUBMAJIbHEE HalBaHMSA BaXHEMIMX
BEUIECTB (2THIIEH, aleTmIieH, TJIMLIEPUH, benod,
bopmManbmerun, yKCyCHas KMCJOTa, IJIMLMH, YTapHHEM T'as,
YTJIEKUCIIHM T'al3, aMMMak, TalleHas WK3BeCTh, HeTralleHas
U3BECTh, NUThbeBas cola M IOPYyIMX), COCTaBJIATb QOPMYJIH
HeOpTaHUYECKUX U OpTaHMUYEeCKMX BeleCcTB, YypPaBHEHUS
XUMMUECKUX Peakluul, OOBACHATH MX CMBICJI; NOITBEPXIATb
XapaKTepPHBEe XUMUUECKME CBOMCTRA BEUIECTRB
COOTBETCTRYKIMMU BKCIEPUMEHTAMM U BalUCAMM YPaBHEHUM
XVYMUUECKUX PeaKLUM;

- YMEeTb yCTaHaBJIMBAThH IPMHAIOJIEXHOCTh U3YyUYEeHHBIX
HeOpTaHUYECKUX U OpTaHUUeCKMX BEUEeCTB K OlpeleJIeHHEM
KJlaccaM WM TpyllaM COeIMHEeHMM, XapaKTepMs30BaTb UX
cocTas u BaxHeMmme CBOMCTRA; OnpenessaThb B IIBI
XUMUYUE CKUX cpaszen (koBajyieHTHAH, MOHHAaH4,
MeTaJnuyeckas, BOIOpoOnHas) , TUIEL KPUCTAJIJINUYECKUX
peueTok BEUEeCTB; KJlaccudmumMpoBaTh XUMHUUYECKUE
peaxkLuu;

- chopMMpPOBATH npeicTaBJIEHUS : o)
COCTaBJIAKIIEY €CTEeCTBEeHHOHAYUHOM KapPTUHEL
XUMMM B [IO3HAHUM SABJIEHUM [IPUPOIOE, B
MEIIIJIEHUSA U KYJBTYPH JIMUHOCTH, €€

XUIMUYUECKOM
Mrpa, pPoJmu
dopMMPOBaAHUMU
OYHKLIMOHAJIEHOM




— BBIOBUMI'aTb HOBEIE WMIOEM, IpenjararTb
OpPUI'MHAJIbHEIE I[IOOXOHOBlI M PEHEeHMA,

— CHOCOOHOCTB MX MCIOJIL30BAHMUS B
[IO3HaABATEJILHOM UM COLMaJIbHOM

TPaMOTHOCTM, HeODXOOMMOM IJIS peleHUs
3amady ¥ B2KOJOTMYECKM OBDOCHOBAHHOIO
CBOEMYy 3IOPOBBI U INPUPOIHOM Cpene;

- YMETb [IPOBOIOMTL PacCdeTH 10 XMMMYeCKMM GqopMmyJaM u

MIPpakKTNYEeCKMX
OTHOUIEHMA K

IpaKkTUKe YPaBHEHMAM  XMMMUECKMX  peakuuil C  MCHOOJIb30BaHMUEM
busMUeckux  BEJIUUUH, XapakTepusyouux  BelleCTBa C
KONMMYUECTBEHHOVY CTOPOHH: MaccChe, oO0beMa (HOpMaJlbHBE
YCJIOBMS) Ta30B, KOJIMUEeCTBa BelleCTBa; MCIOIbB30BaThH
CHUCTEeMHBle XUMMYECKME SBHAHMA IOJI8 OPUMHATUS pPeleHUM B
KOHKpPETHEIX XKIM3HEHHBIX CUTyauuax, CBS3aHHEBIX C
BelleCTBaMM UM UMX IIPMMEHEHMEM
OK 02. B o6bnacTu LIeHHOCTHN HAY4YHOIO | — YMETHb [IJIaHVPOBATH n BBIIIOJIHATH XUMMYE CKUM
Vicrnosib30Ba | IOBHAHUSA : SKCIEPUMEHT (IpeBpalleHMs OPITaHUYECKMX BeElleCTB IIpU
Thb - COOPMMPOBAHHOCTE MMPOBO33PEHMA, | HATPEBAHUN, [IOJIy4YeHMe 3TUJIeHa M U3y4deHUue ero
COBPEMEHHEl | COOTBETCTBYIIETO COBPEMEHHOMY | CBOMCTB, KAadeCTBEHHEE peakKUUM Ha ajlbIeIMOH, KpaxMmall,
€ CpencTBa | ypPOBHD pPa3sBUTHUA HayKM U | YKCYCHYI KMCJIOTY,; OeHaTypaumsa OeJIKOB IIPpM Har'peBaHUM,
IIOUCKA, oflEeCTBEeHHOM MNPaKTUKM, OCHOBAHHOTO |lLBETHHE peakuuy OeJIKOB; [IPOBOIUTL pPeaKUUM MOHHOTO
aHamsa u Ha opasiore KyJIBTYpP, | OOMeHa, onpenesaThb cpeny BOJIHBIX PacTBOPOR,
MHTEpIpeTa | CIHOCOOCTBYKIEIO OCO3HAHUID CBOEI'O | KAYeCTBEeHHEEe  peakuum Ha  CcyJjasdar-—, kapboHaT- U
umm MeCTa B [OJMKYJIbBTYPHOM MUPE; XJIOPUIO—aHMOHE, Ha KATUOH AMMOHUSH ; pemaTsb
nHbopmMaL UM | — COBEPUEHCTBOBAHNUE A3BIKOBOM U | DKCIIEPUMEHTAJIbHEE 3amadmM  IIo TeMaM "MeTaJsis" 18
" UMTaATEeJIbCKOM KyJIbTYypPH KakK cpeznctiBa | "Hemeranne") B COOTBETCTBMM C [OpaBUJIAMM TEXHUKU
nHOOPMaALIMO | B3aMMONOENCTBUSA MeXxny JIIOOBbMU ” | 0e30IIaCHOCTHU npm ofOpalleHnmn c BelleCTBaMM u
HHEBIE [IO3HAHMA MUPa; J1a®opaToOpPHEIM OOOPYHNOBAHMEM; IMPENCTAaBJIATE Pe3yJibTaTHl
TEeXHOJIOTUM | — OCO3HaHUe LLeHHOCTU HAQy4YHOU! | XUMMUYECKOT'O DKCIEPMMEeHTa B (QopMe 3alMcCK YpPaBHEHUM
I NesaTeJIbHOCTH, TOTOBHOCTE | COOTBETCTBYIIMX peakuum u QOopMyIMpOBaTh BHBOIE HAa
BBIIIOJIHEHUS | OCYWEeCTBJIAThH [IPOEKTHYIO VM | OCHOBE 3TUX PEe3yJIbTATOB;
3anmad MCCJIeNOBAaTEINbCKYI 0esaTeJIbHOCTD | — YMETb QHAIM3UPOBATH XYMUUECKYIO “HOOPMaLMIO,
npodeCcCroH | MHOIMBUIAYAJIBHO M B TPYIIE; IoJIydaeMymn M3 pPasHbBIX MCTOYHMKOB (CpelcCTB MaCCOBOM
aJIbHOM OBlameHVe YHMBEPCANBHEMM Y4YeOHBMM | MHOOPMALMM, CEeTb VHTEepHeT u Opyrue) ;
OeaATeJbHOC | [1OBHABATEJNILHEIMU HEVCTBUSIMA — BJIaZeTb OCHOBHEIMM MeTOINAMM HAy4YHOT'O I[IO3HAHUSA
™" B) pabora c mHbOOpMaLMe: BEIECTE ¥ XUMMUECKUX ABJIeHUNM (HablooeHue, M3MepeHUe,

- BJIaOEeThb HaBBEIKaMIM IIOJIy4YEeHMA

SKCIIEPUMEHT, MOIEJIMPOBaHUE) ;




nHbopMaLMM M3 MCTOUHMKOB  Pa3HEIX
TUIIOB, CaMOCTOSTEJIbHO OCYIEeCTBJIISTH
IIOUCK, aHamnms, cucTeMaTuzalumumn U
MHTEepIpeTalMio MHQOPMALIUM Pa3JIUIHEIX
BMIOOB U GOPM IpelCTaBJIEHUS;

- CO3IaBaTb TEKCTHL B PasJIMUHBIX
dopmaTax c YUEeTOM Hal3HAYeHUsd
vHGoOpMaLIMM UM LeEeJIEBOM ayIUTOPpUH,
BHIOMPAad ONTMMAJIbHYIO dbopmy
IpencTaBJieHUsS UM BU3yaIM3alLUN;

- OlLIEHMBAThb IOOCTOBEPHOCTD,
JIETUTUMHOCTb nHbOOPMaLMK, ee
COOTBETCTBME IPABOBEIM ¥ MOPAJIBHO—
STUUECKMM HOPMaM;

- MCIIOJIL30BAThH cpencTBa
MHOOPMAUMOHHEX ¥ KOMMYHUKAIIMOHHEIX
TEXHOJIOTUM B pPeUeHUM KOTHUTUBHEIX,
KOMMYHUKATUBHEIX ¥ OPIaHMUBALIMOHHEIX
3ana4 C cobyoneHreM  TpeOOBaHUM
SPTOHOMMKM, TEeXHUKM Oe30IacCHOCTH,
TUIT'UEHEH, pecypcocbepexeHus,
IIPABOBEIX U BTUUECKMX HOPM, HOPM
MHQOPMALIMOHHOM ©Oe30MNaCHOCTU;

- BJIaIeThb HAaBHIKAMM pPAaCIIO3HaBaHUSA U
3aLMTH MHOOpMaAUMM, MHOOPMALMOHHOM
6e30I1acHOCTM JIMYUHOCTU;

- yYMeTb IIPOBOIMTL pPaACUETH II10 XMVMMMYECKMM (_bopM'ynaM 12
YPaBHEHUMAM XVIMNYE CKUMX
@MBMT{GCKVIX BEJIMYMH, XaPaKTEeEPUIYIIMX BemecTBa C
KOJIMUEeCTBEHHOM CTOPOHEL:

YCJIOBMSA)

peakuMy C  MCIOJIb30BaHUEM

MacCcCH, ofObweMa (HOPMAaJIbHEE

I'a30B, KoJIMueCcTBa BelecTBay VCIIOJIBE30BAThb
CHUCTEMHBIE XVMMUYECKNVE 3HaAHMA OJI4d IIPVMHATUA peLLIeHMﬁ B
KOHKPETHEIX XKM3HEHHBIX
BemeCTBaMM M UX IIPVMIMEHEHMEM

CUuTyaumax, CBA3aHHEIX C

OK 04.

S0beKTMBHO
B3aMMOIENC
TBOBATL U
paboTaTe B
KOJIJIEKTUBE
¥ KoMaHIe

- TOTOBHOCTD K caMopas3BUTUIO,
CaMOCTOSTEJNILHOCTHU u
CaMOONIpenesIeHM;

—OoBJIaleHMe HaBBEIKaMIM yuebHO—
MCCJIenoBaTeNbCKOM, [IPOEKTHOM "
couMaJIbHOM IOedTeJIbLHOCTU;

OBnapgeHue YHMBEepCaJbHMN

- yMeThb
DKCIIEPUME

CBOMCTE,
YKCYCHYIO

LUBETHEE peakuum OeJIKOB;

obMeHa,

IJIaHVMPOBAThH

12 BEITIOJIHATb XUMMUEe CKUM

HT (IpeBpalleHMs OpTaHMUeCKMX BeUleCTB IIpKU
HaTpeBaHUH, [IoJiydeHue
Ka4yeCTBEHHEE peaKUMM Ha aJlbOerunsl, Kpaxmal,
KMCJIOTY; IeHaTypaluus OeJIKOB NpM HaTlpeBaHUMU,

onpenesysaThb

STHUIIEHAa 12 n3ydyeHue ero

NPOBOOUTL PeaKUUM MOHHOTO
cpeny BOJIHBIX PacTBOPOR,




KOMMYHMKATHBHEIMMU HEMCTBUSIMMA :

©) coBMecCTHasi HeATEeJILHOCTD :

- [IOHMMAaTh n MCIIOJIB30BAaTh
npeuMmylmecTBa KOMaHIHOM u
VHIOVBMAOYAJIbHOM paboOTH;

- [IPUHVMATh nenmn COBMECTHOU
nesaTeJIbHOCTH, OPTaHM30BEBATH u
KOOPOMHMPOBATH OeCTBUA 1o ee
OOCTVIXEHUIO : COCTaBJIAThH IJIaH
IeyCcTBUM, pacnpenenarhb ponm C
y4eToM MHEHMM ydaCTHMKOB OOCYyXIaThb
pe3yJibTaTe COBMECTHOW pPabOoTH;

- KOOPIOMHUPOBATH n BHITIOJIHATH
pabdoTy B YCIIOBUAX peaJjsibHOTO,
BUPTYaJIbHOTO n KOMOMHMPOBAHHOT'O
B3aUMOIOEVICTBUS;

- OCYIECTBJIIATH IIOBUTUBHOE
cTpaTermdyeckoe [IOBeOeHUe B
Pa3JIMUHEIX CUTyaumsax, IPOABJIATH
TBOPYECTBO u  BOOODpaxeHUe, OBITb
VHMLIMA TUBHEIM

OBnanenmne YHMEEpCaJlbHEMN
PeryjisaATUBHMM LENCTBUSIMM :

T') NPUMHATHME Ce6s M OPYTMX JIONEeN:

- TIPMHMMATbL MOTMBE ¥ aAPIYMEHTEH
OpyTUX Jonen npu a”Hamse
pPe3yJIbTaTOR HOedTeJIbHOCTU;

- [OpM3HaBaTh CBOE IIpaBO M IIpPaBO
OpyTUX JIoOe¥ Ha OmMOKM;

- pasBMBaATH CIOCODHOCTH IOHMMATH
MUP C HNO3ULUMM OPYT'OTO UYeJIOBEKA;

Ka4yeCTBEHHEE
XJIOPUIO—aHUOHEI,
5KCIEePUMEHTAJIbHEIE
"HemeTasne") B COOTBETCTBUMUM C
fes301acHOCTHU npu obpalleHnuM C
J1abopaToOpHEIM ODOpPYyHOBAaHMEM; NPEenCTaBJIATH
XYMMUUECKOTO BKCIEPMMEHTA B
COOTBETCTBYKIMX peakuum »u QOopMyJIMPOBAaTH
OCHOBE DTHUX Pe3yJIbTaTOB

peakuMmM  Ha cynrdpaT-—,
Ha KaTVMOH

3aJa4n I10 TeMaM

kapboHaT- u
aMMOHUSA ;
"MeTane" u
IpaBuiaMm
BelleCTBaMMU Vi

pemaTs

TEeXHIVKU

Pe3yIJIbTATEL

bopme BanmMcu ypaBHEHUM

BEIBOIIBEI Ha

OK 07.
ComericTBOB

B o6sacTy »KOJIOTMYECKOI'O
BOCIINTAaHNS .

- chopMmpoBaThH IpencTaBJIeHNA : o
COCTAaBJIANIEN ECTEeCTBEHHOHAYUHOM KapTUHH

XYMUUEeCKOM
MMpa, pPoJu
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aTob -  COOPMUPOBAHHOCTEL DKOJIOTMUECKOM
COXPaHEeHU | KyJIbTYPH, [IOHVMAaHMue BIIMSHUSA
OKpyXaoley | COUMAaJIbHO-3KOHOMMYECKHUX  IIPOLIECCOB
cpenrl, Ha COCTOSHUE IPUPOIOHOM V7
pecypcocbe | couMalibHOM CcpenHl, OCOBHAaHME
PeXeHMo, TJ100aJIbHOTO xapakTepa
IPUMEHATH BKOJIOTUUECKUX NpobiieM;
3HaHUa o6 - [IJIaHMPOBAHME M  OCYUEeCTBJIEHUE
V3MEHEHUU OEeVMCTBMM B OKpyXaolleM cpelde Ha
KJIuMaTa, OCHOBe 3HaHMUSa LeJle YCTOMUUMBOTIO
IPMHLMIIEL Pa3sBUTUA YEJIOBEUECTRA;
OepexIMBOT | aKTUBHOE HenpuaTne IeycTBUM,
o IPMHOCAIMX Bpel OKpyXaolel cpene;
IPOU3BOIACT | — yMeHMe IPOTHO3UPOBATH
Ba, HeBDJlaToNpPUAaTHHE BKOJIOTUYECKUE
50PEeKTUBHO | [IOCJIENCTBUA pennprHMMa eMEIX
OeCTBOBAT | OEMCTBUM, NPemoTBpalaTh UX;
B B - pacumMpeHue OIHTa OedTeJIbHOCTU
Upes3BEHUaAVH | BKOJIOTMUECKOM HaNpaBJIEHHOCTU;
BIX — OBJIaeHVe HaBbhIKaMM yqeGHo—
CUTyalumax MCCJIENOBATENBCKOM, NPOEKTHOM U
COLMAJIBHOM IOedTeJIbHOCTHU,

XVMUM B I[IO3HAHUM SABJIEHUM [OIPUPOOE, B QOPMMPOBAHUU
MEIIJIEHVSA M KYJIBTYPH JIMUHOCTHM, ee OYyHKLUMOHAJILHOM
TPaMOTHOCTM, HeOOXOOMMOWV IJiS PelleHUs IPaKTUUYeCKUX
3aJady UM DKOJOTMUECKM OOOCHOBAHHOTO OTHOIEHUS K
CBOEeMy 3IOOPOBLI UM MNPUPOIOHOM Ccpeme;

YMETb cobonars npasuiia BDKOJIOTUUECKU
LeJIeECOOBPa3HOTO IoBeIeHUs B OBITY u TPYyIOBOM
OesATeJIbHOCTM B LeJigdX COXPaHeHMs CBOeIOo 3I0pPOBbS U
oKpyXaoue IHIPpUPOIHOM  Cpemdl; YUMTHBATE  OIACHOCTD
BOBIEMCTBMSA Ha XMBHE OPIaHM3MBl OIpeNeJIeHHHIX BeUleCTB,
[IOHMMa g CMBICJI nokasaresusda npenesbHOM IOOIIYy CTUMOM
KOHILIeHTpaluumn

Kom m HamMeHoOBaHMe (QOpPMMPYEMEIX KOMIETEHUMMA

Hnannpyemle pesyibeTaTe OCBOEHMSsSI IIpegMeTa

I1K 1.1. Ocy1iecTBisTh aHAIN3 UMEIOIIUXCS PEeLIeHHH /Ui BBIOOpa
IPOTPaMMHOT0 00ecrieueH st I CO3/1aHus U TECTUPOBAHHUS
MOJIEJIH DJIEMEHTOB CUCTEM aBTOMAaTH3alluy Ha OCHOBE
TEXHUUYECKOTO 3aJaHMUs.

- YMEeThb MCIIOJIL30BAThH HaMMeHOBAaHUA XUMMUYEe CKUX
COeIMHEeHUM MEeXIYyHapOIoHOT'O comws3a TEeOpeTUYEeCKOM u
NPUKJIAOHOM XUMMUM U TPUBMAJILHEE HA3BAHMUSA BaXHEMIMX
BelleCcTB (pTUIIEH, aleTmsieH, TJIMLEPUH, benod,
bopmasbIerms, YKCYCHas KuCJoTa, IJIMLIMH, YyTapHBM TIas,
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[1K 1.2. Pa3zpabaTbiBaTh BUPTYaJbHYIO MOEIb JJIEMEHTOB CUCTEM
ABTOMATH3AIMH Ha OCHOBE BRIOPAHHOTO TIPOTPAMMHOTO
o0ecrevyeHus U TEXHUYECKOTO 3a/1aHu.

[1K 1.3. IIpoBoauTh BUPTYaIbHOE TECTHPOBAHHUE Pa3pabOTaHHOM
MO/IEJIM JIEMEHTOB CUCTEM aBTOMATU3ALIMH JIJISl OLICHKU
(GYHKIIMOHAILHOCTH KOMIIOHEHTOB.

I1IK 1.4. ®opmupoBaTh NakeT TEXHUYECKON JOKYMEHTAIlMU HA
pa3paboTaHHYIO MOJIEIb 3JIEMEHTOB CUCTEM aBTOMATU3ALIUU.

1K 2.1. OcyuiecTBisTh BEIOOP 000pYAOBAHUS U HIIEMEHTHOU 0a3bl
CHCTEM aBTOMAaTH3allUU B COOTBETCTBUU C 3aJlaHUEM U
TpeboBaHNEM pa3pabOTaHHON TEXHUUECKON JTOKYMEHTAIIUU Ha
MOJIEJIb 3JIEMEHTOB CUCTEM aBTOMAaTH3ALHH.

[1IK 2.2. OcyiiecTBiIsTh MOHTQK U HAJIAJIKY MOJICJIH 2JIEMEHTOB
CHCTEM aBTOMAaTH3aIlMU Ha OCHOBE pa3pabO0TaHHON TEXHUYECKOM
JIOKYMEHTAIUH.

I1K 2.3. TIpoBOANTH UCTIBITAHKS MOJICTTH DJIEMEHTOB CHUCTEM
ABTOMATHU3AIIMHU B PEATbHBIX YCIOBUSX C IIEJIBIO TIOITBEPKIACHUS
PaboTOCTIOCOOHOCTH M BO3MOYKHOM ONTUMHU3AITHH.

1K 3.1. IInanupoBatk pabOTHI IO MOHTAXKY, HAJAJIKE U
TEXHUYECKOMY OOCITYy>KUBAaHUIO CUCTEM U CPEACTB aBTOMAaTH3alMU
Ha OCHOBE OPTaHU3alMOHHO-PACIIOPSAUTENBHBIX TOKYMEHTOB U
TpeOOBaHUI TEXHUYECKON TOKYMEHTAIIHH.

I1K 3.2. Opranu3oBbIBaTh MaTepHaIbHO-TEXHUUECKOE 00eCTIeYeHHE
paboT Mo MOHTaXy, HAJIaJIKEe U TEXHUYECKOMY OOCITYKUBaHHIO

CUCTCM U CPCACTB aBTOMATU3AlHH.

I1K 3.3. Pazpa0GaTbIBaTh MHCTPYKIIMH U TEXHOJIOTMYECKHE KAPTHI

YIJIEKMCJIEY Tas3, aMuMMak, TalleHas WM3BeCTb, HeTraleHas
MBBECTh, OUTbeRBasd Ccola U IJPyTMUX), COCTaBJATL GOPMYJIEL
HEeOPTaHMYECKMX U  OPIaHMUECKMX  BelleCTB, ypaBHEHUS
XVIMUUECKMX PeaKLUul, OOBACHSATHL MX CMBICJI; I[IOIOTBEPXIATH
XapakTepHble XUMHUUECKUE CBOMICTBA BeEUEeCTB
COOTBETCTBYKIMMM DKCIEPUMEHTAMM M 3BaNUCAMU YPaBHEHUM
XVMMYECKUX PeaKLMi;

- YMETb yCTaHaBJIMBATH IPUHAOJIEXHOCTD M3YyUYEeHHBIX
HEOPTaHUYECKUX U OPTaHMUEeCKMX BEIEeCTB K OlpelelIeHHBEM
KjlaccaM M TDpyllaM COeIMHEHM M, XapakKTepu30BaThb UX
cocTas u BaXxHeNIe CBOMCTRA; OIIpenesisaTh BUIEL
XVIMUUE CKMX cBaszen (koBaJIeHTHAaH, MOHHAaLAg,
MeTaJInuueckas, BOIOpPOINHadA) , TUIIB KPUCTAJIIMUEeCKUX
PEIeTOK BEIEeCTB; KJIACCUOULUMPOBATL XMMMUUECKME pPeaKLUUM;
- chopMMpPOBATH IpenCcTaBJICHUA : e} XYMMUUECKOM
COCTaBJAKIIEY eCTeCTBEHHOHAYUYHOM KAapPTUHEL MMpPa, POJIKU
XYMUM B IIOBHAHUM ABJIEHMM [OIPUPOOE, B QOPMUPOBaHUM
MEIIJIEHMS M KYJbBTYPH  JIMYHOCTH, ee OGYyHKUIMOHAJILHOM
TPaMOTHOCTM, HeOOXOOMMOM IJid PelleHua NIPpaKTUUYeCKUX
3aJad U DBKOJOTMUeCKM OOOCHOBAHHOI'O OTHOIIEHMS K CBOEMY
3OOPOBLI UM HNPUPOIHOM Cpene;

- YMeTb IIPOBOOUTHL pPaCUeTH [0 XUMMUECKMM OqopMyJiaM U
YPaBHEHUAM XYIMUYE CKUX peaxkuum C VICIIOJIb30BAaHMEM
busmueckux BEeJIMYUH, XapakTepu3ynlmx BelleCcTBa c
KOJIMUECTBEHHOM CTOPOHHEI: MacCCE, of6beMa (HopMaJibHBIe
YyCJIOBMA) TasoB, KOJMYECTBa BEUEeCTBAa; MCIOJIb30BaTh
CUCTEeMHEIe XMMMUECKMe 3BHaHMA IJid I[IPUHATUSA PpPelleHUuM B
KOHKPETHEIX XMBHEHHBIX CUTyaumsax, CBS3aHHBIX c

BelleCTBAMM UM MX I[IPMMEHEHMEM
YMETH IIJIAHMPOBATH M BHIIOJHATH XUMUUECKUIN DKCIEPUMMEHT
(mpeBpalleHrss OPTaHMYUECKMX BeUeCTB IIpM HaTrpeBaHUHM,
[IOJIydeHMe STUIIEHA u U3y4deHNe ero CBOICTBE,
KaueCTBEHHBEE peakLMM Ha aJbIOeIMIOe, KpaxMalJl, YKCYCHYI
KUCJIOTY; IHOeHaTypauusa OeJIKOB IIpU HaI'PeBaHMM, LBETHHE
peakumu OeJIKOB; IMNPOBOAUTL peaKUMM MOHHOTO OofOMeHa,
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BBIIIOJIHCHH A pa60T U HOJYUMHCHHOI'O IIEPCOHAJIA ITI0O MOHTAXY,
HaJIaJIKC U TCXHUYCCKOMY OGCJI}/)KI/IBaHI/IIO CUCTCM U CPCJICTB
aBTOMaTu3aluu.

I1K 3.4. Opranu3oBbIBaTh BHIIIOJIHEHUE MPOU3BOJICTBEHHBIX
3a/IaHUI TOTYUHEHHBIM IEPCOHATIOM.

I1K 3.5. KontposmpoBarh kauecTBO padOT 110 MOHTaXYy, HAJIaJKE U
TEXHUYECKOMY OOCITy’)KUBAaHUIO CUCTEM U CPEACTB aBTOMAaTH3aLUH,
BBITNOJIHAEMBIX OJYMHEHHBIM [1IEPCOHATIOM U COOJII0/IEHHE HOPM
OXpaHbl TpyZia U OEpeKIUBOTO MPOU3BOJICTBA.

I1K 4.1. KoHnTpoaupoBaTh TeKyIue napameTpsl U (haKTHISCKHE
MOKa3aTeJin pabOThl CUCTEM aBTOMATU3AIIMH B COOTBETCTBHH C
TpeOOBaHUSMU HOPMATHUBHO-TEXHUYECKOM TIOKYMEHTALUU AJIs
BBISIBJICHUS BO3MOKHBIX OTKJIOHEHUH.

[1K 4.2. OcymiecTBiasTh AMArHOCTUKY IPUYUH BO3MOKHBIX
HEHCIIPaBHOCTEN U OTKA30B CUCTEM JJISl BBIOOpAa METOJIOB U
CIOCOOOB UX YCTpaHEHUs

1K 4.3. Opranu3oBsIiBaTh pabOTHI IO YCTPAHEHHUIO HEMOJAI0K,
0TKa30B 000pYJOBaHUS U PEMOHTY CUCTEM B paMKax CBOEH
KOMIIETCHIIUH.

onpenesnaThb cpelly BOIHEIX PacTBOPOB, KadeCTBEHHEE
peakuuu Ha CcyJabdaT—-, kxapboHAT- U XJIOPMUI-aHMOHEL, Ha
KaTMOH AaMMOHMS; pellaTb 5SKCIEePMMEeHTAJIbHBEIE 3aladu IIo
TemMaM "Merasael" w  "HemeTajsjwe") B COOTBETCTBUM C
npaBujlaMM  TexXHUKM  ©0Oe30I0acHOCTM OpM  obpalleHuu  C
BelleCcTBaMM M JIabOpPaTOPHEM OOOPYyINOBaHMEM; IIPenCTaBJISTH
Pe3yJbTaTH XUMMMUECKOTO »BKCIepuMeHTa B OQopMe 3anucu
YPaBHEHUM COOTBETCTBYOIMX peakuum u OQGopMyIMpOBaTh
BBIBOIEl Ha OCHOBE BTUX PEe3yJIbTaTOB

YMETH aHalIM3MPOBATH XUMMUECKY MHOOPpMALMIO, II0JIydaeMylo
M3 PAa3HEX MCTOUYHMKOB (CpeICTB MaccoBoM wuHbOOpMaLNM,
ceTb VHTepHeT M Opyrue);

-  BJIameTb OCHOBHEIMM  MeTOoHaMM HAy4YHOI'O  II0O3HAHULA
BEUIECTB U XMMMUECKUX HABJIeHUM (HabJoIgeHue, U3MEepeHUe,
BKCIIEPMMEHT, MOINEJIMPOBAaHUE) ;

- YMeTb I[IPOBOOUTH pPaCUeTH I[I0 XUMMMUECKMM OQopMyJiaM u
YPaBHEHUAM XYIMUYE CKUX peaxkuum C VCIIOJIb30BAaHMEM
busmueckux BeJIMUYUH, XapakTepu3ynlmux BelecTBa c
KOJIMYECTBEHHOY CTOPOHEI: MacCcCh, OObeMa (HOpMaJibHEIE
YyCJIOBMSA) TI'a30B, KOJMUeCTBa BeleCcTBa; MCIOJIb30BATH
CUCTEeMHEIe XMMMUECKMe 3BHaHMA IJid I[IPUHATUSA PpPeUlleHUuM B
KOHKPETHEIX XUBHEHHEBIX CUTyaumax, CBS3aHHBIX c
BeElleCTBaMM U MX [IPMMEHEHMEM

- YMEeTb BHABJATL XapPaKTepHBEe IPM3HAKM ¥ B3aMMOCBA3b
MBYUYEHHEX [IOHATUM, I[IPUMEHATHE COOTBETCTBYKUME IIOHATUI
IpM ONMCAHMM CTPOEHMS U CBOMCTB HEOPIaHUYECKUX U
OpTaHMYEeCKMX BEUEeCTB U UX I[IpeBpaleHul; BHIABJIATDH

B3alMMOCBA3b XVIMNYECKMX 3HAHUMN C IIOHATWMAMNA 12
npeacCTabBJIECHMAMM OPYI'MX €CTeCTBE€HHOHAYYHEIX IIpelIMeTOB;,
- YMEeTb VMCIIOJIB30BAThb HaVMeHOBAHWMA XVIMNYEe CKMX

coeIMHeHUN MEeXIYyHapOIoHOT'O como3a TEeOpeTUYEeCKOM u
NPUKJIAOHOM XUMUM U TPUBMAJIBHEE HA3BAaHMSA BaXHEMIMX
BEIleCTB (mTUIIEH, aleTuieH, TJIMLIEPUH, dbeHno,
bopmanbIerms, YKCYCHas KucCJoTa, IJIMIMH, yTapHBM TIas,
YIJIEKMCJIIEIM Tas3, aMMMakK, TalleHasd WM3BeCTh, HeralleHasd
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U3BECThH, MNUThbeBasg COIa M IPYyIMX), COCTaABJIATH GOPMYJIE
HEOPTaHUUECKMX U OPTraHUMUeCKMxX  BEelecTB, YpaBHEeHUS
XVUMMUECKMX peakluui, O0OBACHATHL MX CMBICJ; [IOOTBEPXIATb
XapaKTepHHE XVIMUUE CKIME CBOMCTRA BEIIECTB
COOTBETCTBYWOIVMY 3KCIEPUMMEHTAMU ¥ 3alucaMy YypaBHEHUM
XVMMUUECKUX PeaKLui;
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2. CTPYKTYPA M COIOEPXAHUE OBIEOEPA3OBATEJIEHOT'O NPEIMETA

« XMW »

2.1. O6mseM JMCLUMINIMHE ¥ BUIOE yd4eOGHOM paboTs

Bun yuebHOM paboTs

O6reM B uyacax

O6weM o6pasoBaTENILHOM MNPOTPaMMEl IOVUCLIMILIMHEI 44
B T.4

OCHOBHOE cogepXxaHue 38
B T. W

TeopeTuyeckoe obOyudeHMue 26
NpaKkTUUYeCKUe =BaHATUS 12
[IpodeccrnoHaNIEHO-OPUMEeHTUPOBAHHOE COOepXaHue 6
(copmepxaHye NPUKIAZHOT'O MOXLYJIS)

B T. W

TeopeTuyeckoe obOyueHMue 2
NIpakKTUUYeCKUEe BaHATUA 4
[IpoMexyToOYHAasT aTTecTaumst (3a4eT) 2
CamMocTosTensHass pabora 28
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2.2. TemaTH4YeCKMM IIJIaH M COIEepXaHMe npegMeTa

HamnMeHOBaHMe ComepxaHne ydebHOTo MaTepmualna (OCHOBHOe M mnpodeccHMoHaANIBHO- O6men poprpyenme
pasnesioB u OPMEeHTMPOBaHHOE) , JlaBopaTOpPHEE M NPaKTUYECKME BaHATUS, IPUKIAAHOM 4acoR I
TeM MORYJb
1 2 3 4
OCHOBHOE cogepXxaHue 66
Paspen 1. OCHOBH CTPOEHMS BelleCTBa 16
Tema 1.1. OCHOBHOE coepXaHue 8 OK 01
CrpoeHue TeopeTnueckoe obyueHue 2
aToMOB CoBpeMeHHas MoHdeJlb CTPOeHMA aToMmMa. CUMBOJMYECKMI  S3HK  XVMUM.
RVIMVIHE CKIX XUMUYECKUI BJIEMeHT. DJeKTPOHHad KOHQuIypaumsa aToma. Kraccubukaums
SJIEMEHTOB M |vyMyuyeckux  2JIEMEHTOB  (S—, p-, d-3JeMeHTH) . BaJIeHTHHE BJIEKTPOHE. 5
npripoda BaJIEeHTHOCTE . DJIeKTPOHHAaA npupozna XUMMUYE CKOM CBA3U.
XVMIHEECKON SJIeKTPOOTPULIATEILHOCTE . BUIH XUMUYECKOM CBA3M (KOBaJleHTHasd, MOHHAasd,
CBA3N MeTaJuIMuecKkas, BOJOPONHAA) M CIOCOBH ee obpas30BaHud
[l[pakTMUYeCcKMe BaHSATHUS 2
PemeHnre 3amaHMM Ha MCHOJIB30BaHME XVMUUECKOM CHUMBOJMKM M Hal3BaHUY
COeIMHEHUIM IO HOMEHKJIaAType MEeXIYHapoOHOT'O Col3a TeopeTUYeCKOM U
IPUKIJIAOHOY XVMUM W TPUBMAJIBHEIX Ha3BaHMUNM OJIS COCTAaBJIEHUMS XUMUUECKUX 2
bopMyJT OBYXAaTOMHEIX COEIMHEHMM (OKCUIOB, CyJIbdMIOB, I'MOPUIOB M T.I.) U
IPYITMX HEOPTaHUYECKUX COeIOMHEHUM OTIEeJIbHHIX KJIaCCOB.
[[pakTUUeCKkye 3alaHusa Ha YCTAHOBJIEHME CBS3M MEeXIy CTPOeHMEM aTOMOB
XUMMUECKUX DJIEMEHTOB M [IepUOIMYECKUM M3MEHEHMEeM CBOMCTB XUMUUECKUX
BJIEMEHTOB U MX COeIMHEHUM B COOTBETCTBUM C IIOJIOXEeHMEeM Ileprmonmueckon
CHUCTEMEL.
CamMocTosiTenpHast pa6ora
BajleHTHOCTHE. OJIeKTPOHHAaHA npupona XVIMMYEeCKOM CBA3U. 4
SIIEeKTPOOTPULATEJIbHOCTEL . BUMIOE XMMMUECKOM CBA3M (KOBAaJIEHTHas, MOHHAHA,
MeTaJliMyeckKas, BOIOPOIHAsSA) U CIOCODOH ee oOpa30BaHUA
Tema 1.2. OCHOBHOE CcoIepXaHue 2 OK 01
llepuonndecku | [IpakTnyeckmne BaHATUSA 2 OK 02
M BaKOH 1 [lepuomuueckKas CUCTeMa XMMMUECKMX 3JieMeHToB [ .. MeHmeseeBa. 2

Tabamuua O.M.
MeHI@eJieeBa

dusmMyecKMM CMBICJ IleproamMyecKoTo 3akoHa /[ .M. MeHIeJjeeBa.
BaKOHOMepHOCTM M3MEeHEHMI CBOMCTB XUMHNUECKUX SJIEMEeHTOB,

o0pa3yeMEIX VMU
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NPOCTHEIX U CJIOXHEIX BEIECTB B COOTBETCTBUM C IIOJIOXEHVEM XUMUUECKOTO
sJeMeHTa B I[lepuOoOuyUecKOM CUCTEME.

PelmeHre MNPaKTUKO—OPUEHTHPOBAHHEIX TEOPETUUECKUX SBadaHMi Ha
XapaKTepm3almn XUMUUECKUX B3JIEMEHTOB «MeTajimMueckue / HeMeTaJIMyecKue
CBOﬁICTBa, SJIEKTPOOTPMIATEJIbHOCTE XVMMMYECKMX 3JIEMEHTOB B COOTBETCTBUM

C UX BJIEKTPOHHBIM CTPOEHMEM U IIOJIOXEeHMEM B IIepUONUUEeCKOM CUCTeMe 4
XUMMUECKMX BJeMeHTOB .M. MeHnmejieera»
CamMocTosiTenpHast pa6ora
MupoBO33peHUeCckoe UM HayudHOe 3HaueHMe llepuonmueckoro 3akoHa .M.
Meungnesieerpa. IllporHosw I.J. MeHpmejsieeBa. OTKPHTME HOBEX XMMUUECKUX
BJIEMEHTOB .
Pasgmen 2. XmMMYeCKMe peaKUUM 8
Tema 2.1. OCHOBHOE COAepXaHMue 8 OK 01
TUMEL TeopeTuueckoe obyueHue 2
XYIMUYE CKUX
peaxunm Knaccubmxaumsa m THUIBE XMMUUECKUX PEAKLUMUM C ydaCTMeM HeOpTaHUUeCKMUX
BemecTB. COCTaBJIEHME YPAaBHEHUM PeakUUM COEeOUMHEHMS, Pas3JIOXEeHUS,
3aMelleHus, obMeHa, B T.d. peaklUuM I'OPeHMHa, OKMUCIJIEHMS—-BOCCTAHOBJIEHUS. 2
YpaBHEHUS OKMUCIIEHUSA-BOCCTAHOBJIeHUsA. CTeneHb OKMUCIeHUs. OKUCIUTEJL U
BOCCTAHOBUTEIS .
[l[pakTHYEeCKMEe BaHATUS 2
KonmruecTBEeHHBIE OTHOWEHUS B xXuMuM. OCHOBHBE KOJIMUECTBEHHBIE 23aKOHHE B
XVMMM ¥ PacueThH I[10 YypPaBHEHUSAM XUMMUECKMX peakumi. MoJjb KkKakK eIMHUIla
KOJIMUeCcTBa BelecTBa. MoJsgpHas Macca. 3aKOHB COXPaHEeHMsS MacCCH U 5
SHEPTUM. 3axkoH  ABoTampo. MOJISTPHBIT obbeM  TaszsoB. OTHOCUTEJIbHASI
IIJIOTHOCTh TaszoB. PacueTH 110 ypPaBHEHUAM  XUMMUECKMX  peaKUuum C
MCIIOJIb30BAaHMEM MaCCH, OOBbeMa (HOPMAJIbHEE YCJOBMA) TI'a30B, KOJMUECTBA
BelleCcTBa
CaMocTosiTensHass pabora 4
CocTaBjieHME U  YypPaBHMBAHUE  OKUCIUTEJIBHO-BOCCTAHOBUTEJBLHEX  pPeaKLUM
METOINOM BJIEKTPOHHOTO 0OajlaHca. OKUCIUTEJIbLHO-BOCCTAHOBUTEJILHEIE pPeaKLUuu
B [Opupone, NPOM3BONCTBEHHEIX IpPOLEecCCax U XMIHEeINeSaTeJIbHOCTM OPTaHU3MOB
Pasgen 3. CTpoeHMe M CBOMCTBA HEOPT'aHMYECKMX BElleCTB 18
Tema 3.1. OCHOBHOE CcoIepXaHue 8 OK 01
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Knaccudbukaums
4

HOMEHKJIaTypa
1 CTpOeHUe
HeOopTraHNYeCKU
X BelecTB

TeopeTnueckoe ob6yueHue

[lpenMeT HeOopT'aHMYEeCKOM xuMmuM. Kinaccumbmkaluysa HeOopTlaHMUYECKMX Bele
[IpocTEle M CJIOXHEIE BelmecTBa. OCHOBHEIE KJIACCH CJIOXHEIX BelecTB (OK
TUOPOKCUIOE, KMCJIOTH, COJIM) . B3aMMOCBA3b HEOPT'aHMUECKUX BEUEeCTB.
ATperaTHEE COCTOSHMSA BelmecTBa. KpuCTalJIMdecKue M aMOpdHEE Bellec

CTB.
CMIHL,

TBa.

Hpaxmmuecxme BaHATUA

HoMmeHKJIATypa HEOPraHMUECKUX BElIEeCTB: Ha3BaHMe BelleCTBa MCXOLAd U
XVMMYECKOM QOPMYyJIBl MJIM COCTAaBJIEHME XVMMYUECKOM QOPMYJIBl MCXOIOA M3
Has3BaHMA BelleCcTBa [0 MexOyHaponHowm (MIOIIAK) wunam TpUBMAJIBEHOM
HOMEHKJIATYype .

3 UX

PemeHue npakKTUudeCKMX 3aJaHum 1o KJaccudomrauum, HOMEHKJIaType u

XVYMUUECKUM QopMyJiaM HeOopTaHUUeCKMX BeleCTB PasJIMUHBIX KJIAaCCOB (
ras, VYIJIEKMCJIBEIM TI'al3, aMMuak, TalleHasd WM3BeCThb, HerameHasd u

YT apHBEIM
3BECTh,

IImMmrTrbepad COIoa ™" prPMX)Z HAa3EBIBATb WM COCTaBJIATH @OpMyﬂH XVIMMYECKUMX

BEUeCTB, OIpPeneliaTh NPMHAIOJEXHOCTH K KJIAccCy.

VlcTouHMKM xXMMMUeCckOoM MuHbOopMauum (CpelcTB MaccoBOM muHOOpMauUUM, C
MurepHeT u mpyrue) . [lomck mMHOOpMaALMM IO HA3BAHMAM, MIOEHTUOUKATO
CTPYKTYPHEM GopMysiaM

CamMocTosTensHass pabora

TUOEL KPUCTAJIIMYUECKMX peleTok (aToMHas, MOJIeKyJisdpHas, MOHHAag,
MeTaJiiMuyeckas) . 3aBUCUMMOCTBL (OUBUUECKUX CBOMCTB BelleCTBa OT TUIIA
KPUCTAJINIMIECKOM peUeTKM. 3aBUCUMOCTL XUMMUECKOM aKTUBHOCTM Belle
BUIA XUMMUECKOM CBA3U UM TUIIA KPUCTAJJIMUECKOM peleTKM. I[IPpUUMHE
MHOT'OOOpasus BelleCTB

eThb
paM,

CTB OT

OK 02
IIK 1.3
IIK 2.3

Tema 3.2.
OUBUKO—
XVIMMUeCKM1e
CBOMCTRA
HeOpI'aHNYECKM

OcHOBHOE cogmepXxaHMue

Teopemnuecxoe obyueHne

MeTamnmner. OOmme ©OuU3MUECKUe U XUMMUeCKMe CBOMCTBA MeTaJlJioB.
IIOJIYUEeHU A .

CrnocoOul

OK 01
OK 02
IIK 2.2
IIK 3.1
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X BeEmecCTB

HemeTasisl. Obwme busnueckue u XYMHUYeCKUe CBOMCTRA HeMeTaJlJIoB.
TUnyuHEIE CBOMCTBAa HEMEeTAaJlJIOB Iv- VII TPYIIl. Knaccudbmukaums n

HOMEHKJIaTypa COeIMHEHMUM HEeMeTaJlJIOB. KpyrOBOPOTEH OMOT'€HHBIX SJIEMEHTOB B 2
npupone
XYMMYECKME CBOMCTBA OCHOBHEBEIX KJIACCOB HEOPTaHUMYECKMX BEHIECTB (OKCUIOB,
TUMOIPOKCUIOOB, KMCJIOT, COJIeM M Op.). 3aKOHOMEPHOCTM B M3MEHEHUM CBOMCTB 2
IIPOCTEX BEWEeCTB, BOIOPONHEIX COEIOMHEHMM, BBICUIMX OKCHUIOB UM IMIPOKCUIOB
[lpaxTHUeckne BaHATHUS 2
CocTaBJIeHME YPaBHEHUM XUMMMYECKMX pPeaKUMi C ydaCcTHMEM MNPOCTHX M CJIOXHBIX
HeOpTaHMYEeCKMX BeleCTB: MeTajlJIOB M HeMeTaJUJIOB; OKCUMIOB MeTaJlJIoB,
HEMEeTaJlJIOB M aMOOTEPHBEIX SJIEMEHTOB; HEOPTaHMUECKMX KMCJIOT, OCHOBAHUM U 2
aMOOTEpPHEIX TIMIOPOKCUIOOB; HEOPTAaHMUECKMX COJIEM, XapaKTepM3yolMx  MUX
CBOMCTBA.
PeumeHye TNPakTUKO-OPUEHTHPOBAHHEIX TEOPEeTMUEeCKMX 3aZaHuMi Ha CBOMCTBA,
cocTaB, IoJiydeHMue U 0Oes30llaCHOE MCIIOJIb30BaHMe BaXHeMIMX HeOopIT'aHMUeCKUX
BEUleCTB B OBTY M NPAKTUYECKOM IOEeATEeJIbHOCTU UYeJioBeKa
CamMocTosiTenepHass pa6ora
3HadeHMe METAaJIJIOB M HEMEeTAaJJIOB B IIPMPONE M XUBHEeIEATEeJIbHOCTU YeJIOBeKa 4
M OpraHmU3MOB. Kopposmusa MeTajJIoB: BUIOE KOPPO3MM, CIOCOOB BallMTH
METAJIJIOB OT KOPpPpOo3Uu
Pasgen 4. CTpoeHMe M CBOMCTBA OpPTaHMYECKUX BElleCTB 12
Tema 4.1. OCHOBHOE cogzepXxaHue 4 OK 01
Knaccupurkaums | TeopeTnueckoe obydeHue 2 IIK 1.3
r CTPOEHNME U |[logBJIEHME UM PAa3BUTME OPIaHMUECKOM XMMUM KaK Hayku. IllpenMer
HOMEHKJIATYPa |opTraHUYeCKOM XUMMM. MeCcTO M 3HaueHUe OPIaHUYEeCKOM XMMMM B CUCTEMEe
OPTaHMYECKINX |ecTeCTBEHHEX HAYK.
BELECTB XUMMUeCKOe CTPOeHMe KaK IIOpAOOK COeIMHEeHMHI aTOMOB B MOJIEKYyJIE COIJIACHO
MX  BAJIEHTHOCTHU. OCHOBHEBEIE TIIOJIOXEHUHA TEOPUM XVMMMYUECKOTO CTPOEHMA 2
OpPTaHMUECKUX COenMHEeHUM A.M. ByTtnepora. YTJIepOaHEIN cKeJieT
OpPTaHUUYECKOM MOJIEKYJIEl. 3aBUCHMMOCTL CBOMCTE BeEUIeCTB OT XUMUUECKOIO
CTPOEHMSA MOJIEKYJI. J3oMepMsa U M30MEPH.
[l[pakTHUYEeCKMEe BaHATUS 2
HoMmeHkJIaTypa OpTraHMUEeCKUX COeOMHEHMM OTIEJNIbHEIX KJIacCOB (HaCHILEHHBE, 5

HeHaCHIIEeHHEE M apoMaTMdyeCKMme YyrJjieBonopOomner, CIIMPTEH, @eHOHH, aJibeIrminel,
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KEeTOHEl, KapOOHOBBE KUCIJIOTE M JOp.) CocTaBJieHME IOJIHEIX M COKPAaleHHEX
CTPYKTYPHBEIX GQOPMyJI OpPTaHMUECKMX BEMNEeCTB OTIEJIBHHX KJIaCCOB, MCIOJb3yS
MX HasBaHMA IO CUCTEMATMYUECKOM I TPpMBMAJIBHOM HOMEHKJIAType (3TUieH,
aueTusieH, IJUIMLUEepMH, OGeHoJs, OGopManbIerun, YKCYyCHas KUCJIOoTa, IJIMLMH) .
PacueTH npocTenmen bopMyJIBL OPTaHUYECKOM MOJIEKYJIEL, MCXOnA ns

)

BJIEMEHTHOTO cocTaBa (B %)

Tema 4.2. OCHOBHOE coIepXaHue 10 OK 01
CeoricTBa TeopeTnueckoe obyueHue 6 OK 02
OPPaHquCTMX OUBUKO-XUMMUECKME CBOMCTBA OPIaHUUECKMX COeIMHEHMM OTIOEJIBHEIX KJIACCOB OK 04
COSNMHERNN (ocoBeHHOCTH KJlacCrbmKaLmm i HOMEHKJIA TYPHL BHYTPY KJjacca; oK 1.2

TOMOJIOTMYECKUM pan M obumwasa odopMmyJa; M30OMeEPUS,; OQMBMUECKMEe CBOMCTBA; oK 2.2

XVMMMUECKME CBOMCTBA,; CIOCOOH IMMOJAYyYEeHUS) :

— IHpenejibHbBle YIJIEBONOPOIEl (aJIkaHb M LMKJIOAJIKAHEL) . ['OpeHMe MeTaHa Kak

OOVMH M3 OCHOBHEHX MCTOYUHMKOB TeIlJla B IIPOMBIIJIEHHOCTM M ObBTY. CBOMCTBA

NPUPOIOHEIX YyIJIEBOOOPONOB, HaXOXIEHME B NPUPONEe U [IPMMEHEHME AaJIKaHOB; 5

- HelnpeleJslbHEEe (ajixeH:Hl, QJIKMHEL U aJIKaOMEeHH) M apoMaTudeckKue

YyIJIeBOOOPOIbl. ['OpeHMe aleTumjieHa KaK MCTOYHMK BBEICOKOTEMIIEPaATYyPHOIO

IJlaMeHM IOJiS CBapKM M pPe3KM MEeTaJlJIOB

— KUCJIOpOLCOIepXalle COenMHeHMa (COMpThl M (QeHOJIB, KapOOHOBBE KUCJIIOTH

”n 50upPH, aJbOeruIbl M KEeTOHE, XMPEH, YyIJIEBOIBI) . lIpakTMUecKOe IIpPpMMEeHEHME

STUJIEHTJIMKOJIL, TIIMLEePUHAE, benosna. [IpuMeHeHUE bopmManbmeruna, 2

auerTajgbneruia, YKCYCHOM KMUCJOTE. MeJla KakK COJIM BHCHMX KapOOHOBHIX

KMCJIOT. Mommme CBOMCTBA MEIIA

[[pakTHUYECKME BaHSTHUS 4

CocrTaBJeHMEe CcxeM peakumuy (B TOM UYMCJEe [0 [IPEenJIOXKEHHEM LieNodKaM

npeBRpalleHun) , XapaKTepnU3yoImMx XUYMHUYeCKUe CBOMCTRA OpraHMUYeCKUX

COeIMHEHMM OTIEJIbHBIX KJIACCOB, CIIOCOOE MX [NOJIy4eHMHI U Ha3BaHUE

OpraHNYeCKMX COeIMHEHUMN 1o TPUBMUAJILHOM NI MEeXIYHAPOIHOM 2

CUCTEMAaTUUECKOY HOMEHKJIATYpPE.

PemeHnre NOpPakTUKO-OPMEHTUPOBAHHEIX TEOPEeTUUECKMX 3aXaHMM Ha CBOMCTBA

OPTaHUYECKUX COEOMHEHMM OTIEJIbHEX KJIaCCOB

CamMocTosTensHass pabora 4

[lonaTmue o OQyHKUMOHAJIBHOM Tpylne. Pazmkan. [IpMHUMIE KJaccuUbMKaALUM

OpTaHUYeCKUX COeIVMHEHUN . MexnyHaponHas HOMEHKJIaATypa U  I[IPUHLUIIL

HOMEHKJIATYPE  OPTaHUUYECKUX  COeIMHEHUN. Ilonarue 06 as30TCoIepXallUx
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COeIMHEHUSIX, OMOJIOTMUYECKM  aKTMBHEIX  BelleCTBax (yrmeBomax,  Xmupax,
benkax ¥ IOp.), BHCOKOMOJIEKYJIAPHEX COEIMHEHMAX (MOHOMEpP, IOJMMED,
CTPYKTYPHOE 3BEHO)

Knunernueckmne u TepMOOMHaAMMNYECKNE BSaKOHOMEPHOCTM IIPOTEKAaHMNSsI XMMMYECKHMX

Pasgmen 5. .

peaxumun
CKOpOCTB OcHOBHOe cognepxaHue OK 01
XVYMMYEe CKUX OK 02
peaxuum. oK 1.1
XyMmyeckoe

IIK 2.3

paBHOBeCHUE

TeopeTnueckoe obyueHue

CkoOpoOCTb peakuuu, ee 3aBMCHMMOCTB OT PasJIMYHEX QaKTOpPOB: NIPUPOILLL

pearmpymoumMx BelwecTs, KOHLIEHTpaluMmM pearmpymninmMx BelecTB, TeMIIEpaTypPe

IJjomany PeakLUMOHHOM NOBEPXHOCTM. Tenyobele 30PEeKTH XUMMUESCKMUX PeaKLUM.

O9K30- U DHIOTEPMUUECKHME, pPeaKLUM.

OBpaTMMOCTBL pPeakKuuM. XyMmMyeCckKkoe  pPaBHOBECHME UM e€ro CMelleHMe TI[I0L

OEeMICTBMEM pPa3JIMUHEIX O(aKTOPOB (KOHLEHTpaluud peareHTOB WM [IPOLYKTOB

peaxkuuu, naBJleHUE, TeMIepaTrypa) OJIS CO3HOaHMsag OITMMAJIbHBEIX YCJIOBUMN

[IPOTEeKaHMA XUMMMUYEeCKMUX Ipoueccob. IllpmHumun Jle llaTesbe
Paspen 6. PacTBOpPH
Tema 6.1. OCHOBHOE cogzepXxaHue OK 01
[lonarue © TeopeTnMueckoe obyueHMe OK 02

acTBOpax —
b b PacTBOpeHHUe Kak OUBUKO—XUMUYUECKUN npolecc. PacTBOpPEHL. CriocoOsl OK 07
IIK 2.2

INIPUTOTOBJIEHUSA PACTBOPOB. PacTBOPMMOCTB. Maccoas IOOJIE PacTBOPEHHOTO
BemecTea. CMBICJI IOKa3aTesd I[penesybHO OONYyCTUMMOM KOHLEHTpaluuM MU ero
MCIOJIb30BaHME B OLIEHKE 3KOJIOTUMUYECKOM Oe30IaCHOCTH.

Pemenune NIPaKTUKO-OPUEHTUPOBAHHBIX pacueTHHX 3anaHum Ha PacTBOPHI,
MCIIOJIb3YyeMbIEe B OBEITOBOM U HpOMBBOHCTBeHHOﬁ IJeAdTeJIbHOCTM dYeJIOBeKa
CamMocTosTensHass pabora

[lpaBMIla BKOJOTIMUYECKM LeJecoobpasHOTO HOBeINeHMd B OBTy M TPYIOBOM
IeAaTeJIbHOCTM B LEeJAxX COXPaHeHMsa  CBOero 3IO0pOBbA M OKpyXawolel
IPUPOIOHOM cpensl; OIIaCHOCTB BOBIEMCTBUS Ha XIVBEIE OPTaHM3MEL
ONpeneJjIeHHBIX BEeleCTB.
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npocbeccuona.nm-lo-opMeHTMposaHHoe comepxaHue (conepmar—me IIPUKIJIAgHOT'O MO,‘IIYJISI)

Paspgen 7. XuMusi B GHTYy M NPOMBBOILCTBEHHOM JOESITENBHOCTMU dYeJIOBeKa OK 01
Xumysa B OBITY |(OcrHoBHOE copepxaHue 6 OK 02
" TeopeTnueckoe ob6yueHue 2 OK 04
[IPOM3BOLCTBEH = v » OK Q7
ot Hopenimme IOOCTUMXEHUS XUMMUECKOM HaYKM UM XUMUUECKOM TEeXHOJIOTUMM. PoJib

XVIMUM B obecrieueHUn 5KOJIOTMUYECKOM, SHEPTEeTUUECKOM n IMIEBON oK 1.3
IesaTeJIbHOCTHU N
eloBeKa 0e30aCHOCTM, Pa3BUTUM MeIOMIMHBE. [IpaBujia NOMCKa M aHaJM3a XUMUUECKOU 2 IIK 3.3

vHbOPMaALIMM M3  Pas3JIMUHBIX  MCTOUHMKOB (HayuHasa n  yueOHO-HaydHasd

aurTeparypa, CpencTBa MacCoBOM MHOOpMaLMM, CETb VHTEpHEeT)

[lpaxTHYeCckmne BaHATHUS

[IoMck M aHaJlu3 KeMCcOB O IIPMMEHEHVINM XVMMUYECKUX BeEleCTB U TEeXHOJIOTUM C

yyeToM Oynyuey Opod@ecCHMOoHalIbHOM IeATeJIbHOCTM II0 TeMaM: BaXHeNue

CTpOMUTEJIbHEIE MaTepmallbl, KOHCTPYKUMOHHEIE MaTepmallbl, Kpacku, CTEeKJIO,

KepaMrKka, MaTepralJlbl OJIAg SJIEKTPOHMKMN, HaHOMaTepuarllbl, TEeKCTWMIIbHBIE 4

BOJIOKHAa, VMCTOYHUMKU SHepIrnuu, OpTIraHNnYeCKNre 1zt MMVHEPaJlbHEIE y,HO@peHI/IFI,

JIEKapCTBEHHEIE BeleCTBa, OBRITOBAS XVMMUS .

BammuTa: I[IpedcTaBJieHME pPe3yJIbTAaTOB pPelleHUS KeMCOB B GopMe MMHM-IOKJaza

C HNpes3eHTauuen

[[poMexyTOuUHasT aTTecTauMsi NO IUCLUMIIMHE (3ader) 2

Bcero 72
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3. YCIJIOBUA PEAJIMSALIMM [IPOT'PAMMElI OBIEOEPABOBATEJIEHOT'O
[IPEIMETA

3.1. TpeboraHuMs K MMHMMAJILHOMY MaTepMaJIbLHO-—
TeXHUYeCKOMy obeclieueHMIo

s peanmsaunm NPOTPaMMEL npemMeTa IIOJIXXHBL OBITH
IpenyCMOTPEHE Cllenyllye  CIelMaJilbHBEle I[IOMEelleHUd :: yueOHBIM
KaBMHET XUMUM U/UIM yUdeBHOM XUMMUUECKOM JiabopaTopuu.

O6opymoBaHMe yuebHOrO kabmuHeTa (HATJIAOHEIE NOOCOOWMS) :
HaOOPEL LapPOCTEPXHEBBIX MO eJien MOJIEKYJI, MO eJin
KPUCTAJIJIMUECKMX  PEUeTOK, KOJIJIEKLIMM  [IPOCTHEIX M  CJIOXHBIX
BEUEeCTB U/WIM KOJIJIEKLUUM I[IOJIMMEPOB; KOJIJIEKLMS TOPHHX [I0POI
1 MMUHepaJsios, Tabnuua MeHnejsieeBa, yueOHbBle OUIIBEMEL, LIUOPOBEE
obpas3soBaTeJIbHEIE PECYPCH.

TexHUYEeCKHe cpencrea obyueHUs : KOMITBIOTEP C
YCTPOMCTBaMM BOCIPOMBBEINEHUd 3ByKa, IIPMHTEP, MyJbTUMeIVa-—
MIPOEKTOP C DKPAHOM, MyJbTUMMEeIMMHas IOCKa, yKa3Ka-Ipes3eHTep
oJisa [pes3eHTalul.

O6opymoBaHme JjabopaTopmm u paboumx MecT JabopaTopwm:
MEH3YPKM, OUIEeTKM-KaleJIbHUIE, TEPMOMETPE, MUKPOCKOII, JIYIIH,
NpeIMEeTHEE W IIOKPOBHEIE CTEeKJa, I[IJIQHWETHE OJIS KalleJIbHBIX
peaxkumuy, OMIbTPOBalsibHad OyMara, [IPOMBEBAJIKM, CTEeKJISHHEE
NIpOoOMPKM, PEe3MHOBEE NIpoOkM, OGoHapMKM, HAOOP pPeaKTUBOB,
CTEKJISHHBIE IIaJIOUKM, WTATMUBE OJIS NPOOUPOK; MEPHBEE UMIJIMHIPEHL,
BOPOHKM CTEKJISHHEIE, BOPOHKM IeJMTEeJIbHBEE ULUUMJIMHIOPUYECKHUE
(50-100 wMJ1), CTYOKM C HOecTukoM, GbapdopoBEHE UYallKM, OIMUHIIETH,
bMIIb TPEL OyMaxHHuE, Bara, MapJid, YyaCOBEIE cTekJia,
BIIEKTPOIJIUTKY, JlabopaTOpHBIE WTATUBE, CIMPTOBEE TOPEJIKM,
COMYKM, Opubop IOJjd T[IOJIydeHMS Tas30B (unmu  npobupka C
T'as3’00TBOOHOM TPYyOKOM), IOepXaTeinu IJd NPpOOMPOK, CKJIIAHKM IJIid
XpaHeHMS pPeaKTUBOB, pPasOaTOUYHBIE JIOTKM; XUMMUUECKME CTaKaHH
(50, 100 m 200 wJ1), WwIarTeam; IIMHIETH,; TUTIEJILHBEE NI,
CEeKyHIOOMePH (TavMeprl), MepHble Opobupxkm (Ha 10-20 M) u
MepHBle kOJIOBI (25, 50, 100 m 200 w™miy), BoOomsaHasa OaHa (UM
TepMoCTaT) , CTEeKJISHHBEIE  I1aJIOUKU; KOHMUECKMEe  KOJIObB  IJIsg

TUTPOBAHUA (50 m 100 wMJI); MHIMKATOPHEE [OJIOCKM IJig
onpenejyieHUS pH 178 CTaHIOaApTHaLa MHIOVMKATOPHAaS mKaJa;
YVHUBEPCAJIbHEIM MHIOMKATOP,; ounerku Ha 1, 10, 50 Mo (mam
nozaTopel Ha 1, 5 wm 10 M), OopeTkM »OJ8 TUTPOBAHUA,

MemmMumMHckye wmnpuusl Ha 100-150 w1, JsabopaTopHee U/UIM
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aHaJIMTUUYeCKue BecCce, pH-MeTpr, CcyumJbHEM wWkad, ¥ OpP.
JabopaTopHOoe OOOopyInOBaHUE.

3.2. NupopmaumoHHOE obecrneueHMe peanmsauuyM IPOT'PaMMEI

1. Hiia peanmsauum [IPOTI'PaMMEI OMOIIMOTEUHEIN bonn
oOpa30BaTEJIbHOM OPTaHM3aluM OOJIKEH MMEeTb [edaTHHE U/UIn
SJIEKTPOHHEIE  OOpas30oBaTeJIbHEIE M MHPOPMALMOHHBIE  PEeCYPCH,
PEKOMEHIOBAaHHEIE nJ1d VICIIOJIB30BAaHUA B obpasoBaTeNIbHOM
npouecce, He crapme 5 JieT C MOMEHTa WM3OaHUA.

2. PexoMeHnOyeMBle IedaTHBE M3OaHMA [0 peanms3alun
ofmeobpasoBaTeJIbHOM OUCLMUIIJIMHEL [IPEenCTaBJIEHEl B MEeTOOUYECKUX
PEKOMEeHIauMax IO OpTaHM3auuy OOy4deHMA.

4. KOHTPOJIb M OLEHKA PE3YJILTATOB OCBOEHMA
OBIEOEPABOBATEJILHOT'O NPEIMETA

KOHTpOJIE M OlleHKa pe3yJibTaTOB OOYyUEeHMA OCYyUWEeCTBJIAeTCH
npenomaBaTeJieM B IIpPOlLlecCe IMNPOBeIdeHMA IMNPaKTUUEeCKMX 3aHATUM
u J1abopaToOpHEIX pPaboT, TEeCcTUMPpOBaAHMSA, a TaKXe BBIIOJIHEHUS
O0OYyUYaKRIUMUC I MHIOIVUBUIOYAJIbHBIX 3amaHum, [IPOEKTOB,
VCCJIEOOBAHUN . PesyJsibTaTH obydueHus onpenesiganT, gyTo
obyuyawpmmecsa OOJIKHBEI S3HAThL, [IOHMMATbL UM IOEMOHCTPUPOBATH IIO
3aBEPLUEHUM MI3YUEHUS OUCLUIIJIMHEL.

s bopMMPOBAHUA, KOHTPOJIA u OLIEHKM pPe3yJIbTaTOB
OCBOEHMS ydueOHOI'O IMNpeIMeTa MCIOJIB3YyeTCHd CUuCTeMa OLIE€HOUHBIX
MEPONPUATUMI, npencTaBJisarlad cobom KOMIIJIEKC yuaeOHBIX
MEPONPUATUMI, COIJIaCOBAHHEIX C pel3yJjbTaTaMM Oo0OydeHud U
chopMyIMpPOBaHHEIX C yueToM OI'OC COO (mpeIMeTHHE pPe3YyJibTaTH
rno pucumnamHe) m OI'OC CIIO.

Monynes/Pasgpen/Te Tunel OLI@HOYHEIX
N OK/IK Ayse/ Aex/ PesynpTaT OByueHMs H N
Ma MepONPUSITUN

I | OcHOBHOE conxepxaHue

1 Paspgen 1. OcHoBm |POpMynMpOBaTH
CTpoeHus 6aBOBHE MNOHATUS U
BeluecTBa BaKOHE XVMMUU
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Mopyns/Paspen/Te

TwIisl OLI@HOYHBIX

Ne OK/IIK PesynbTaT ObBydueHMs .
Ma MepONpUATHUNA
1.1{0K 01 [Crpoenme aTomoB |[CoCTaBsAThH 1. Tect «CTpoeHMe
XUMHUUYE CKUX XUMMYECKME GOPMYJIEI|aTOMOB XUMUUECKUX
BJIEMEHTOB U COeIMHEeHUM B 3JIEMEHTOB ¥ HNpUpPOoIa
npupona COOTBETCTBUU CO XUMUUECKOM CBSI3U».
XUMMUUECKOM CBS3M |CTENeHbI OKUCIIeHMS|2. 3amadum Ha
XUMHUUYE CKUX COCTaBJIEHUE XUMUUECKUX
3JIEMEHTOB, MCXONA |GOPMyJI IBYXaTOMHEIX
U3 BAJEHTHOCTU U coemMHeHUM (OKCHUIORB,
BJIEKTPOOTPULATENBH |CYIbOUIOB, TUIPUIOB U
oCcTH T.II.) .
3. BamaHusa Ha
MCIIOJIb 30BaHMe
XUMUUECKOM CUMBOJIUMKMU U
Haz3BaHUM COEIMHEHMM I10
HOMEHKJIaATYypPe
MEeXIYHAapPOOHOTO COol3a
TEOpPEeTUUECKOM U
IPUKIIAOHOM XUMUU U
TPMBMAJILHEIX Ha3BaHUM
OJIS COCTaBJIEHUS
XUMUUYECKUX QOpMyJI
IOBYXAaTOMHEX COeIVHEeHUMN
(oxkcumor, CyJIbdUOOB,
TUIPUOOB U T.IO.) U
OIPYTHUX HEOPTaHUUEeCKUX
COEeIMHEHUM OTHOEeJIbHEIX
KJIaCCOB
1.2|{0K 01 [[Iepuonnueckum XapakTepmusoBaTh 1. Tect «MeTamnnueckue
OK 02 [3akoH m Tabauilia |XUMHUUECKMUE / HeMeTasMueCKMre

O.VM. MeHnnmerneeBa

DJIEMEHTH B
COOTBETCTBUM C UX
[IOJIOXEHMEM B
nepmuoamMuecKom
CUCTEME XUMMUECKUX
sjieMeHTOoB II.U.
MeunnmesieeBa

CBOMCTRA,
BIIEKTPOOTPULATEJIEHOCTDL
U CPOICTBO K DBJIEKTPOHY
XUMMUUECKMX BJIEMEHTOR B
COOTBETCTBUE C UX
DJIEKTPOHHBEIM CTPOEHUEM U
IIOJIOXEHUEM B
[IePMOONUECKOM CHUCTEME
XUMUUECKUX BJIEMEHTOB
.M. MeHpesieera».

2. IpakTuyeckue sBanaHUda
Ha yYyCTaHOBJIEHME CBSA3U
MeXIy CTPOEHMEM aTOMOB
XUMUUECKUX BJIEMEHTOB U
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OK/IK

Mopyns/Paspen/Te
Ma

PesynesTaT OBydeHMSsT

TwIisl OLI@HOYHBIX
MEepOnpPUATHIIA

nepmroamye CcKuM
M3MEeHEeHMEeM CBOMCTB
XUMUUECKUX BJIEMEeHTOB U
UX COeOMHEHUuN B
COOTBETCTBUU C
[IOJIOXEHUEM
[lepmnonMueCcKOy CUCTEME.
3.
OPUEHTUPOBAHHEE

[IpaxkTUKO-

TeopeTuuyeckue salaHus
Ha xXapakKTepus3alLuio
XVIMUUECKUX DBIJIEMEHTOB :
«Meraymueckue /
HeMeTaJIInueCKue
CBOWICTBRA,
BJIEKTPOOTPULLATEJILHOCTD
VU CPOICTBO K DBJIEKTPOHY
XVIMNMUYEeCKMX 3JJIEMEeHTOB B
COOTBETCTBUE C UX
BJIEKTPOHHEIM CTPOEHMEM U
[IOJIOXEHVEM B
[IEPUOONUECKON CUCTEME
XVIMMUEeCKMX BJJIEMeHTOB

O.M. MeHnnesieeBa»

Paspmen 2.
XuMnuyeckue
peaxiumn

XapakTepnsoBaTh
THUOB XVMUYECKNUX
peaxuun

Kourponeras pabora
«CTpoeHne EBemwecTBa u
XMMMYECKMEe peaxKumm»

OK 01
OK 04

TUIIBEL XUMUUECKMX
peaxkuum

CoCcTaBJIATL peakLUUm
coeIVHeHud,
PasJIOXeHUd,
obMeHa, 3aMeleHusd,
OKMUCJIJIUTEJIBEHO~
BOCCTAHOBMTEJIbHEIE

peaxkuum

1.
COCTaBJIEHME YPaBHEHUM

3amadymM Ha

peaxkumn:
COeOVMHEHUd,
3aMelleHUs, pPasJioXeHUd,
oOMeHa;
— OKUCJIUTEJIbHO-
BOCCTAHOBUTEJIbHBIX
peaxkuuy C
MCIIOJIb30BaHMEM MeTOoIa
DJIEKTPOHHOTO OajiaHca.
2.

MaCCEI BelleCTBa WIIN

3amauyM Ha pacuder

obBEMa
Tas0B 10 M3BECTHOMY
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Mopyns/Paspen/Te

TwIisl OLI@HOYHBIX

Ne OK/IIK PesynbTaT ObBydueHMs .
Ma MepONpUATHUNA
KOJIMYECTRBY BENECTBA,
Macce miInM OOBEMY OIHOTO
U3 YyUYaCTBYOUUX B
peaxkUuun BelecTB;
Pacu&TH
MaccH (00BéMa,
KOJIMYeCTRa BeUecTBa)
NPOOYKTOB PeakKLuu, e€CJU
OIHO M3 BENECTB MMEeT
npuMecu
2.2 SnexTponuTrTudecka |CoCTaBJATh 1. BapmaHusa Ha
g Ouccoumaumusa U |ypaBHeHUA COCTaBJIEHUE
MOHHEIM OOMeH XUMMUYUECKUX PeaKLUUN |MOJIEKYJIIPHEX M MOHHEX
MOHHOT'O OOMeHa C peaxkuuy C ydacTueM
ydaCcTHUeEM KIMCJIOT, OCHOBAHUM U
HEOPTaHUUECKUX coJier, yCTaHOBJIEHUE
BEIECTB VBMEHEHUS KUCJIOTHOCTU
cpens
2. JlabopaTopHas paboTa
"TUNEL XUMMUECKUX
peaxkuum"
3 Pasgmen 3. HUccneporaTs Kourponerass pabora
Crpoenne mun CTpOeHMue un «CBomcTBa
CBOMCTEBEA CBOMCTBA HEOPTI'aHMYECKMX BeUleCTB>»
HeopTr'aHN4YeCKHMX HeOPI'aHUYECKUX
BelleCTB BelleCTB

27




OK/IK

Mopyns/Paspen/Te
Ma

PesynesTaT OBydeHMSsT

TwIisl OLI@HOYHBIX
MEepOnpPUATHIIA

OK 01
oK 1.3
K 2.3

Knaccudbumxkanumsa,
HOMEHKJIATypa U
CTpOeHM e
HeOpTaHUUYeCKMX
BEUIECTB

KnaccupmnumposaTh
HeOopTraHMUeCKMe
BEUIECTBa B
COOTBETCTBUM C UX
CTPOEHMEM

1.
Has3BaHME HEOPTaHMUYEeCKUX

TecTt «HomeHkIlaTypa M

BeUleCTB MCXOOSa U3 UX
XUMUUECKON QOPMYJIEL UIIU
COCTaBJIEHME XVMUUECKOM
GopMyJIEl MCXOOSa M3
Ha3BaHMsA BellecTBa 10
MEXIOYHAPOOHOM WMJIIU
TPUBMUAJILHOM
HOMEHKJIATYype» .

2.
MaCCOBOM IOJIU

3amaum Ha pacuer
(Maccsl)
XUMMUUECKOT'O DJIEMEHTA
(coenmMHeHMsI) B MOJIEKYJIE
(cmecu) .

3.

o kJjaccubmxkauum,

[lpakTHUeckMe 3alaHUda

HOMEHKJIAType U
XUMMYEeCKUM QopMyJiaM
HEOPTaHUUECKMX BEUEeCTB
PasJIMYHEIX KJIACCOB.

4.,
Ha OolIpeneJieHue

[lpakTHUeckMe 3alaHuda

XVMMUYUECKOM aKTUBHOCTU
BEUeCTB B 3aBUCUMOCTU
BUIOA XUMMYUECKOM CBSA3U U
TUIIa KPUCTAJIJIMUEeCKOM
pemeTkm

OK 01
OK 02
oK 2.2
IIK 4.3

OdUBUKO—
XVIMMueCKue
CBOMICTRA
HeOpTI'aHNYECKUX

BemeCTB

YCcTaHaBJIMBATH
3aBUCHUMOCTb
PUBUKO—XUMUUE CKUX
CBOMICTB
HeOpTaHUUYEeCKUX
BEUEeCTB OT
CTPOEHUS aTOMOB U
MOJIEKYJI, a TaKxXe
THUIIa
KPUCTaJlJIMYeCKOM

peueTKu

1.
XUMUUECKMX CBOMCTB

TecTt «OcoBeHHOCTU
OKCHUIOOB, KUCJOT,
OCHOBaHMM, aMQPOTEepPHBIX
TUIPOKCUIOB M COJIEM».
2.

COCTaBJIeHME YPaBHEHUM

3amaHu4a Ha

XVMUUECKHUX PpeakKUuM C
ydyacTMUeM IMIPOCTHX U
CJIOXHEIX HEOPTaHUUEeCKUX
BEUEeCTB: OKCUIOB
METaJIJIOB, HEMEeTaJlJIOB U
aMPOTEPHEIX BJIEMEHTOB;
HeOpTaHUYEeCKUX KUCJIOT,

OCHOBAHUY U aMPOTEPHEX
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Mopyns/Paspen/Te

TwIisl OLI@HOYHBIX

Ne OK/IIK PesynbTaT ObBydueHMs .
Ma MepONpUATHUNA
TUIOPOKCUIOOR,
HeopTraHUYeCKUX COoJielN,
XapakKTepu3ynlmux uUxX
CBOMCTBaA M CIOCOOH
[IOJIYyUEHUS .
3. IpaxkTuUKoO-
OPMEHTUPOBAHHEIE
TeopeTUUecKkue 3amaHusd
Ha CBOMCTBa M IOJIydeHUE
HeOpPTaHUYECKUX BEUEeCTB
3.3|0K 01 [MmenTudbmuxkaumsa VccrienoraTh 1. IpaxkTUKo-
OK 02 |[HeoOpraHMUECKUX KauyeCTBEeHHEE OPMEeHTUPOBaHHEE 3aXaHUsg
OK 04 |[BemecTB peaxuum II0 COCTAaBJIEHUI
HEeOpTaHUUECKUX XVMMYUECKUX Peakuuit C
BEUIeCTB ydacTMeM HeOopTaHUUYeCKUX
BEUIeCTB, MCIOJIb3yEeMHBX
OJI UMX MIOSHTUOMKALUM .
2 .JlaBbopaTopHasa pabora:
“oeHTudmMKaUmMa
HeOpraHMUeCKMX BelecTB”
4 Paspen 4. HUccnepmoBaTe KonTponeHasi paboTa
Crpoerue u CTpoOeHue u «CTpoeHre M CBOMCTEBA
CBOMCTBA CBOMCTBA OpPr'aHMYECKHMX BeleCTB»
OpPT'aHNYECKMUX OpraHMYeCKUX
BellecTB BellecTB
4.1|0K 01 |Knaccudpmukaumsa, Knaccubnumporarh 1. BamaHma Ha
IIK 4.3 |cTpoenue u OpTraHMYeCKHue COCTaBJIEHME HasBaHUM

HOMEHKJIaTypa
OpTraHUYeCKUX
BEUIECTB

BellecTBa B
COOTBEeTCTBUM C UX
CTPOEHMEM

OPTaHMYECKUX COEIOVHEHUMN
10 TPUBMAJILHOM WUIIU
MeXIOyHapOoIoHOM
CUCTeMaTUUeCcKom
HOMEHKJIaTypPe .

2.
cocTaBJIeHMe IIOJIHBEIX U

B3amaHu4a Ha

COKpPalleHHEIX CTPYKTYPHEIX
bopMyJI OPTaHMUECKUX
BelleCTB OTIOEJIbHBIX
KJIaCCOB.

3.
ompeneJieHMe NpOoCTerumen

3amadym Ha

bopmMyJIEl OPTaHUUYECKOM
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OK/IK

Mopyns/Paspen/Te
Ma

PesynesTaT OBydeHMSsT

TwIisl OLI@HOYHBIX
MEepOnpPUATHIIA

MOJIEKYJIBI, MNCXOIA U3

3JIEMEeHTHOTO cocTaBa (B

)

OK 01
OK 02
OK 04
K 1.2
K 2.2

CBomcTBa
OpPTaHUYECKUX

coenMHeHUN

YCcTaHaBJIMBATH
3aBUCUMOCTbD
OMBUKO—XUMUUE CKUX
CBOMCTB
OpPTraHMUYEeCKUX
BEIEeCTB OT
CTPOEHUS MOJIEKYJI

1.
COCTAaBJIEHME YyPaBHEHUM

3amaHu4a Ha

XVMMUECKHUX PpeaKUuM C
yd4acTueM OpTaHMUYeCKUX
BEUIECTB Ha OCHOBAHUU UX
cocTaBa M CTPOEHUA.

2.
COCTAaBJIEHME YypPaBHEHUM

B3amaHu4a Ha

XVMMMYECKUX pPeakLuit,
WJLJIIOC TPUP YOWMX
XVYMMUECKHMEe CBOMCTBa C
Yy4U4EeTOM MEeXaHM3MOB
IPOTEKaHMUI IaHHBIX
pPEeaKuMM M T'e€HeTUUECKOU
CBA3U OpTaHUYEeCKUX
BEUleCTB PasHHBIX KJIAaCCOB.
3.
YPaBHEHUAM peakuum C

PacueTHBHE BRamaum I10

yd4acTMeM OpTaHUYeCKUX
BEUIECTB.

4.
“llpeppalleHUA

JJabopaTopHasa paboTa

OPTaHNYECKMX BeUeCTB
npu HarpesaHum"

OK 01
OK 02
OK 04

NoeHTHdUKaALMS
OpTraHUYEeCKMX
BEUECTB, UuX
3Ha4YEeHUe U
IpUMEeHEHUE B
OBITOBOM U
IPOM3BOOCTBEHHOM
O0EeaTeJIbHOCTU

JeJioBekKa

ViccrienoBaThb
KayueCTBEeHHEIEe
peaxumum
OpTraHnuUeCKMX
coeIuHeHUN
OTIHOEeJIBbHBEIX KJIaCCOB

1.lpakTUKO-
OPUEHTUPOBAHHEIE 3alaHUsa
II0 COCTAaBJIEHUIO
XVMUUECKHUX PpeakKUuM C
yd4acTMEM OpTraHMUeCKUX
BellecTB, B T.U.
MCIIOJIb3YEMBIX IJIS UX
uneHTudmMrauum B OBITY U

IIPOMEBINIJIEHHOCTN .
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Mopyns/Paspen/Te

TwIisl OLI@HOYHBIX

Ne OK/IIK PesynbTaT ObBydueHMs .
Ma MepONpUATHUNA
2 .JlaBbopaTopHasa pabora:
“UneHTudmrKaLUmMsa
OpPTraHUYECKUX COeIVHEeHUN
OTHOENIbHEIX KJIaccoB”
5 Pasgen 5. XapakTepusoBaTh
KnneTnueckmue u BIMAHME PaBJIMYHBIX
TepMOOVMHaAMMYECKM (baKTOpPOB Ha
€ BaKOHOMEPHOCTM |paBHOBecCHE M
IIpOTeKaHus CKOpPOCThH
XVMUYECKUX XMMUYECKHMX PpeaKLun
peaxkuun
5 [OK 01 [CkxopocThb XapaKTepu30BaTh [lpaxkTUKO—
OK 02 [xMMMUYEeCKUX BIIMAHUE OPMEHTUPOBAHHBIE
K 1.1 |peakuui. KOHLEHTpalUumm TeOopeTUdYeCcKre 3alaHud
IIK 2.3 |Xummuueckoe pearmnpymoimx Ha aHamm3 QakTOpOB,
paBHOBECHUE BEUIECTBE U BIIMAKINMX Ha MW3MEHeHU e
TeMIIepaTyps Ha CKOPOCTU XUMUUECKOM
CKOPOCTB peaxkuum. IIpakTUKO-
XUMMUECKUX PeaKLUUM|OpUMEeHTUPOBAHHEE 3alaHus
XapakTepnu30BaThb Ha [pMMEeHEeHUVe MNPUHLMUIIA
BIMAHME mM3MeHeHuda [(Jle-llaTenbe nmn4a
KOHILIEHTPAaLUM HaxXOXIEeHMsI HanpaBJIeHUI
BElleCTB, peakLuuu CMelleHUs PaBHOBEeCUS
cpensl u XVMMYECKOM peakuuy U
TEeMIIepaTypH Ha aHanmmns QaxKTOpOB,
CMelleHre BIMAOIMX Ha CMelleHue
XVMUYECKOTO XUMUUYECKOT'O PAaBHOBECHUHA
PaBHOBECHUH
6 HccnepoBaTs
Pasgen 6. MCTUHHEIE PaCTBOPH
PacTBOPSH C BajJaHHBIMU
XapaKTepucTUKaMu
6.1|0K 01 I[IoHaTHMe O PasnmnuaTh MCTMHHBEE|l. 3Bamaum Ha
OK 02 |pacTBOpPax PacTBOPEH IPUTOTOBJIEHUE
IIK 2.2 PacTBOPOB.

2. IlpaxkTuxo-

OPMEHTHMPOBAHHEIE
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Mopyns/Paspen/Te

TwIisl OLI@HOYHBIX

Ne OK/IIK PesynbTaT ObBydueHMs .
Ma MepONpUATHUNA
pacueTHEE 3alaHus Ha
OVCIIEPCHBEIE CUCTEMH,
MCIIOJIb3YEMEIE B OBITOBOM
U MIPOM3BOINCTBEHHOM
OesaTeJIbHOCTM 4YeJiloBeKa
6.2 | 0K 01 |MccrnemnoBaHue ViccienoBaThb JlabopaTopHasa paboTa
OK 04 |[cmomcTB busuko-xmMmueckue |“IIpuroToBJjeHUE
IIK .. PacTBOPOB CBOMCTBa MCTMHHEX |paCTBOpPOB”
PacTBOPOB
II | IpodeccnoHanbEHO-OPMEHTHUPOBAHHOE cogepxaHme (comepxaHue NPUKIAZHOT'O
MOZLYJIsT)

7 Paspgen 7. OueHMBaATH BaummTa kerca (c ydeToM
XuMuss B 6nlTy M IIOCJIefCTBUSA 6ymymen
NPOMBBOILCTBEHHOM |GEHTOBOM M npodpeccmonansHOM
DeATeNlbHOCTH NPOMUBBOLCTBEHHOM BeATeNbHOCTHM)
yeJjioBeKa BeATeNbHOCTHA

YeJIoBeKa C I10BULUMA

BKOJIOTMYEeCKOM

6eBonacHOCTH
OK 01 [|Xummsa B OBITY U OLleHMBATH Kenic (c yueTom Oynymen
OK 02 |[OpOM3BOOCTBEHHOM |IOCJIEIOCTBUS npodeCCruoHaJNIbHOM
OK 04 OesaTeJIbHOCTU OBITOBOM U OesaTeJIbHOCTU)
OK 07 [|uenoBeka IPOU3BOICTBEHHOM BOBMOXHEIE TEeMEl KEMCOB:
IIK 4.3 OeATeJIbHOCTHU 1. TloTenjyieHue kJauMMaTa u
IIK4.2 yeJjioBekKa C IMNO3ULMM |BEICBODOXIEHME I'a30BHIX

SKOJIOTUUECKOM
6e30IIacHOCTU

TMIPaTOB CO OHA OKeaHa.
2. Bynyume MmaTepMuaJibl
IoJig aBMa-—-, MallMHO— U
NpuOOPOCTPOEHNSA .

3. HoBele MaTepMaJel OJid
COJIHEUHEIX OaTapein.

4. JlexkapcTBa Ha OCHOBE

PacCcTMTEJIbHEIX IIperiapaToB
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