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1. OBIWASI XAPAKTEPUCTHMKA NPVMMEPHOM PAEOUYEN ITPOI'PAMMEI
OBIEOEPABOBATEJIEHOT'O MPEIMETA «XUMUS»

1.1. MecToO OV CLIMIIIIMHEI B CTPYKType OCHOBHOM
npodpeccmoHanbEHOM O6GpaBSOBaATENIEHOM NPOI'PaMMEI
OfOmeobOpa30BaTeJIbHEM HNpeIMeT «XUMMKA» M3ydaeTcd Ha ©0a30BOM

YPOBHE B obeobpas30BaTEIJIBHOM LMKJIE yuyebHOTO JjiaHa
cuneumansHocT  15.02.11 TexHuueckas d3KcIulyaTanuss U 0OCIyKUBaHUE

pO6OTI/I3HpOBaHHOFO IMPpOU3BOACTBA

TPpyOoOEMKOCTh npemMeTa «XyMmsa» — Ha 0as30BOM  YypPOBHE
cocTampjadgeT 44 dYaca, M3 KOTOPHX 36 Yyacor — Oas0BBM MOOYJIb
(6 pazmenoB) M 8 uYacoB — IpPMKJIaZHOM wMonyJib (1 pasmpen),
BKJIOUAIMM NPAKTUKO-OPUEHTUPOBAHHOE COIepXaHMe KOHKPETHOMU
npobeccum uIM CHEUMAJIBHOCTU.

[lpukamHOM MOOYJb BKJIKUAaeT OOMH pas3zmen. Paszszmen 7
«XymMmsa B OBITY M IPOMBBOLNCTBEHHOM HOEeSTEeJIbHOCTM UYeJIOBeKa»
peanusyeTcd IOJid Bcex Ipobeccwuii/crnenmasbHOCTEM Ha MaTepuale
KEeMCOB, CBS3aHHEIX C DKOJOI'MUECKOM Oe30INaCHOCTBLI M OLEeHKOMN
[IOCJIEOCTBMM OBITOBOM UM [NIPOMUBBOIACTBEHHOM IOEeATEJIBHOCTM, IIO
OTpacyaM Oynoymemn npodbecCcruoHaJIbLHOM OeaTeJIbHOCTU
ODyUYaKnlnUxCcH .

1.2. lUenu m nnaHMpyeMEle peByJbTaTh OCBOEHMSI IIpeaMeTa

1.2.1. Uenun u Bagayuy OUCLIUIIIIMHEI

dopmMmpoBaHME Yy CTYIEHTOB IMNPEenCcTaBJIEHMSA O XUMMUUECKOM
COCTaBJAKUIIEN €CTEeCTBEHHO-HAYUYHOM KAPTMHE MMPA KakK OCHOBE
MIPUHATUS PEIeHUM B XUIHEHHBIX UM [IPOMBBOINCTBEHHEIX CUTyaLUAX,
OTBETCTBEHHOI'O I[IOBEIEHMI B INPMPOIOHOM Cpeme.

3apaum npepMera:

1) cdoopMmpoBaTE I[IOHMMAHME SBaKOHOMEPHOCTEN I[POTEKAHUS
XYMMUECKMX  [POLEeCCOB M  ABJIEHMM B  OKpyXawolen cpene,
LeJIOCTHOM Hay4YHOU KapPTWHEL Mrpa, B3aVMOCBA3U "
B3aVMMO3aBUCUMOCTHM €CTECTBEHHEX HaykK;

2) PasBUThb YMEHMS COCTAaBJATb QOPMYJIEI HEOPTAaHUUYECKUX U
OpTaHMUEeCKUX BEUIeCTB, YPaBHEHUS XYIMUYE CKUX peaxkumuu,
OOBACHATEL MX CMBICJI, MHTEPIPETUPOBATH PE3YJIbTATHE XUMUUECKUX
BKCIIEPUMEHTOR,

3) cbopMMpPOBaTH HaBHIKU NpoBeOeHMS MIPOCTENIMX
XVMUUECKUX BKCIEPMMEHTAJIBHEIX MCCJEeNOBaHUNM C COOJI0OEeHNEM
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npaeujl Oe30IacHOTO obpalleHMda C BelecTeBaMu U J1abopaTOPHEM
oDOoOpyIoOBaHMEM;

4) pPas3BUTb YMEHMHI MCIOJb30BaTh MHOOPMALMIO XUMUUECKOI'O
XapakKTepa M3 pPasJIMUYHBIX MCTOUHUKOB;

5) coopMMpOBaATH  YMEHMA  I[IPOTHO3MPOBATH [IOCJIEONCTBUA
CBOEM HOedTeJIbHOCTM U XUMHUUECKUX I[PUPOIOHBIX, OBITOBEIX U
[IPOM3BOLNCTBEHHEIX [IPOLIECCOB;

0) cbopMmMpOBaATH [IOHVMaHMEe 3HAUVMMOCTU OOCTYOKEHUN
XYMMUECKOM HAYKM WM TEeXHOJIOTMY IOJIS Pas3BUTMA 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  XMMMUYECKMX  3BHAHUM, KoTOpasa
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 aTOMOB, VIOH, MoOJIeKyJia,
3al1ay4 IesaTeJIbHOCTHU TEeXHOJIOTMUYECKOM ¥V | BAJIEHTHOCTh, BIIEKTPOOTPULIATENILHOCTD, CTelleHb
npodeccuron colLMaJibHOM HaIpaBJIEHHOCTM, | OKMCJIEHMA, XMMMUeCcKad CBHA3b, MOJIb, MOJIApHaA Macca,
aJIbHOM CIIOCODHOCTD VHULIMUPOBATE, | MOJIAPHEM OOBEM, YIJIEPOIHEM CKeJieT, OyHKIMOHAaJIbHasa
nedaTeJIbHOC | [IJIaHMPOBATh u CaMOCTOATEJILHO | TpyIlla, paluKall, MW30Mepus, M3O0MEPH, I'OMOJIOTMYECKUN
T BHIIIOJIHATBb TaKYI IOedTeJIbHOCTb/, v4an, I'OMOJIOTYN, YyIJjeBongoponrr, Kucjopono— 1z
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; ouccoumManusa, OKUCIUTEJb, BOCCTAHOBUTEJL, CKOPOCTH
- YCTAaHAaBJIMBATDB CymeCTBeHHbIﬁ XUMUUECKOM pearumM, XVMMUMYECKOEe paBHOBeCMe) y Teopum mn
IIPM3HAK i OCHOBaHMA IOJI9 | 3aKOHEL (’I'eOpI/IF[ XVIMMYeCKOI'O CTpPpOEeHMA OpPraHMYEeCKMX
CpaBHEHMH, KJaccupmraumum u | BemecTs A.M. ByrTinepora, 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 ucciengoBpaTesbLCKue
OeNCTBUS :

- BJIaI€Thb HaBBEIKaMM yqe6Ho—
MCCJIeOOBaTEeJIbCKOM " IIPOEKTHOM
oJedTeJIbHOCTHY, HaBBIKaMM paspelueHmAa
npobineM;

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

— 4aHaJIm3rmporaThb IIOJIYYEHHEIE B XOIe
peumeHmAa 3aa4dm pesyJibTaTH,
KpnUTnuyeCKm OLIEeHVMBAThHb nx
IOCTOBEPHOCTH, IPOTHO3UPOBATE
VIBMEHEHVe B HOBEIX YCJIOBUAX,

- YMEeTb IIEePeHOCUTDb SHAHMA B
IIOBHaBaATEJIbHYIO mn IIPaxKTUYECKYIO
obJylacTy XUBHEeIedTeJIbLHOCTU;

- YMEeTb MHTEI'PMpOBaThb SHAHMA s

Pa3HEX NpeIMeTHHX of0JjlacTel;
- BHIOBMTATH HOBHE KIEeM, IIpenjaraThb

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

IesaTeJIbHOCTHM 4YeJIOBeKa;

— YMETb BHSARJIATH XaPaKTEPHHE NOPM3HaAKM UM B3aMMOCBSA3b
V3YyYEeHHEIX [NOHATUM, NPMMEHSTb COOTBETCTRYKIME NOHATUS
IpM ONMCaHMM CTPOEHMS U CBOMCTB HEOPTaHMUECKUX U
OpTraHMYECKMX BelleCTB M UMX I[pPEeBpalleHuM; BHABJATH
B3alMMOCBS3b XUMMUUECKUX 3HAHUN c MIOHSATUSMU u
IpencTaBJIeHUAMM IPYTMX €CTEeCTBEeHHOHAYYHHX NIPeIMEeTOB;
- YMETb VICIIOJIL30BaTh HaMMeHOBAHUA XYIMUYECKUX
COeIMHEHUM MeXIYHapOIOHOTO Col3a TEeOopeTUUYeCKoM U
IPUKIIAOHOM XUMMM WM TPUBMAJIbHEE HalBaHMSA BaXHEMIMX
BEUIECTB (2THIIEH, aleTmIieH, TJIMLIEPUH, benoI,
bopmManbmerun, yKCyCHas KMCJOTa, IJIMLMH, YTapHHEM T'as,
YTJIEKUCIIHIM T'a3, aMMMak, TalleHas M3BeCcThb, HerameHas
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 3alMUCAMU YPaBHEHUM
XVYMUUECKUX PeaKLUM;

- YMEeTb yCTaHaBJIMBAThH IPMHAIOJIEXHOCTh U3YyUYEeHHBIX
HeOpTaHUYECKUX UM OPTaHUUeCKMX BEUEeCTB K OlpelesiIeHHEIM
KJlaccaM WM TpyllaM COeIMHEeHMM, XapaKTepMs30BaTb UX
cocTas u BaxHeMmme CBOMCTRA; OnpenessaThb BUIEL
XUMUYUE CKUX cpaszen (koBajyieHTHAH, MOHHAaAI,
MeTaJnuyeckas, BOIOpoOnHas) , TUIEL KPUCTAJIJINUYECKUX
pemeTok BEUEeCTB; KJlaccudmumMpoBaTh XUMHUUYECKUE
peaxkLuu;

- chbopMMpPOBATH npeicTaBJIEeHUS : e}
COCTaBJIAKIIEY €CTEeCTBEeHHOHAaYUHOM KapTHUHE MUpa, POJIKU
XUMUM B [IO3HAHUM ABJIEHUM MOIPUPOIBE, B QOPMUPOBAaHUU
MEIIIJIEHUSA UM KYJBTYPH JIMUHOCTM, €€ (QYHKIMOHAaJIbHOMU
TPaMOTHOCTM, HeOOXOOVMMOM IJid pPeleHMsa IPaKTUUYeCKUX

XUMUUECKOM




OPUTMHAJIbHEIE [IONXONE UM PEIEeHUS;
- CIOCODOHOCTBL MX MCIOJIL30BaHMA B
[IOBHABATEJIbLHOM U COLMAJILHOM

3amad ¥ B9KOJOTMUECKM OOOCHOBAHHOTO
CBOEMYy 3IOPOBLI U NPUPOIHOM CpeIne;
- YMeTb MPOBOIMTL PACUETH I10 XUMMUECKMM bopMyJiaMm u

OTHOIIEHNMA K

IpaKTUKe YPaBHEHUAM  XUMMUECKMX  peaklUuy C  MUCIOOJIb30BaHUEM
busMUeckux  BEJIUUUH, XapakTepusyouux  BelleCcTBa C
KOJIMUECTBEHHOM CTOPOHE: MacCCe, oO0beMa (HOpMaJlbHEE
YyCJIOBMSA) T'a30B, KOJIMUECTBAa BelleCTBa; MCIOJIbB30BAaTH
CHUCTEeMHBle XUMMYECKME SBHAHMA IOJi8 [OPUHATUS peleHUM B
KOHKPETHEIX XMUBHEHHBIX cCuUTyaumax, CBS3aHHBIX C
BEeUlECTBAMM UM MX IIPMMEHEHMEM
OK 02. B obiacTn ILIeHHOCTH HaY4YHOTO | — YMETH IJIaHUPOBAThH n BBIIIOJIHATH XYIMUYE CKUN
Vcnosb30Ba | IOBHAHUS: SKCIIEPUMEHT (IOpPeBpalleHMS OPTaHUYECKMX BEWEeCTB IIpKU
Thb - COOPMMPOBAHHOCTE MMPOBO33PEHMA, | HA'peBaHuN, [IOJIy4YeHMe STUJIEHA u  UBYy4YeHUe ero
COBPEMEHHEl | COOTBETCTBYRIETO COBPEMEHHOMY | CBOMCTB, KadeCTBEHHEE peakKUUM Ha ajlbIeTMOH, KpaxMmall,
€ CcpencTtBa | yPOBHDO PasBUTUL HAayKU U | YKCYCHY KMCJIOTY,; IOeHaTypaumsa OeJIKOB IIPpM HaT'peBaHMMU,
[IOMCKa, OBOIECTBEHHOM MNPAKTUKM, OCHOBAHHOTIO |LBETHEE peakumuy OeJIKOB; I[IPOBOIUTL pPeaKUUM MOHHOTO
aHalmsa u Ha opajsiore KyJIBTYpP, | OOMeHa, ONpPEenesaTh cpeny BOIHEBIX PacTBOPOR,
MHTEepIpeTa | CIOCOOCTBYKWEI'O OCO3HAHUI CBOEIO | KAYeCTBEHHEE peakuum Ha  CcyJjasdar-—, xkapboHaAT- ™
umm MeCTa B I[IOJIMKYJIbTYPHOM MUPE; XJIOPUI—aHUOHE, Ha KaTUOH AMMOHMHA ; pewmaTs
nHbopMaLUM | — COBEPIUEHCTBOBAHME A3BIKOBOM U | DKCIIEPMMEHTAaJIbHEEe  3ajadm no Temam  "Merase" u
" UMTaTEeJIbCKOM KyJIbTYypPH KakK cpeznctiBa | "Hemeranne") B COOTBETCTBMM C [OpaBUJIAMM TEXHUKU
nHOOpMaALMO | B3aMMOOENCTBUS MeXIy JIOOBbMU u | 6e30IacHOCTHU npm obpalleHUn C BelleCTBaMI "
HHEIE IO3HAHMA MUPa; J1abopaTOPHEM ODOPYINOBAHMEM; I[IPEOCTAaBJIATH PE3yJibTaTh
TEeXHOJIOTUN | — OCO3HaHMe LLEHHOCTH HAQy4YHOU | XUMMUYECKOT'O DSKCIEPMMEeHTa B (QOopMe 3alMcCU YypaBHEHUM
OJ1d OedTeJIbHOCTH, TOTOBHOCTDL | COOTBETCTRYKIIMX peakuum " OQOopMyJIMPOBATH BEBOIBE HAa
BRIIIOJIHEHMS | OCyWEeCTBJIATH [IPOEKTHYIO U | OCHOBE BTUX PEes3yJIbTAaTOB;
3anmad MCCJIenoBaTeJNbCKYI 0eATeJIbHOCTD | — YyMEeTb QHAIU3UPOBATH XUMUUECKYI nHdopMaL Mo,
npodeCcCcroH | MHOIMBUIOYAJIBHO M B TpPYIIE; NoJIydaeMyl M3 pPasHBEIX MCTOUHMKOB (CpencTB MaCCOBOU
aJIbHOM OBnameHMe yHUBEPCANBHBMM YydYeOHBMM | MHbOpPMALIMM, CEeThb VHTEepHEeT U IOpyrue) ;
IeAaTeJIbHOC | IOBSHABATEJNILHHMM HeMCTBUSIMUA : — BJIaIeTb OCHOBHEIMM MeTOINaMM HAYy4YHOT'O I[IO3HAHUA
T B) pabora c mHbOpMaLMel: BEUIECTBE UM XVMMUECKUX SABJIeHUM (HaOJOIeHME, UM3MEpeHUue,

- BJIaleThb HaBHKAMMU [IOJIyUYeHUs
nHbopMaLMM M3 MCTOUHMKOB  Pa3HEIX
TUIIOB, CaMOCTOSATEJIbHO OCYUECTRBJISTH

SKCIIEPUMEHT, MOIESJIMPOBAHUE) ;
- yMEeTb INPOBOOMTL PpaCUYEeTH [0 XMMMYUECKMM QopMysiaM u
YPaBHEHMAM  XMMMUECKUX  peaKLUuM C  MCIOOJIb30BaHUEM




IIOUCK, aHanms, cUucTeMaTu3almun U
MHTEepIpeTaluMio MHQOPMALIUM Pa3JIUIHEIX
BMIOOB U GOpPM IpelCTaBJIEHUS;

- CcO3IaBaTb TEeKCTHL B Pas3JIMUHBEIX
dbopmaTax c yyeToM Has3HaAUeHUs
uHbopMalIMM UM LeEeJIEBOM ayIUTOPpUH,
BEIOUpPAa A ONTUMAaJIbHYIO bopmy
NpencTaBJIEHMS UM BUI3yaJlM3aluM;

- OLIEHUBATDb OOCTOBEPHOCTH,
JIETUTUMHOCTb nHbOOPMaLIMK, ee
COOTBETCTBME IPaBOBEIM U MOPAaJIBHO-—
3TUYECKMM HOPMaM;

- MCIIOJIL30BAaThH cpencTBa
VHQOPMALMOHHEIX ¥ KOMMYHMKALMOHHEIX
TEXHOJIOTUM B pPelleHUM KOTHUTUBHHX,
KOMMYHUKATUBHEIX ¥ OPIaHMBALIMOHHEIX
3anay4 C cobyoneHreM  TpeOOoBaHUM
SPTOHOMUKM, TexXHUKM ©O0e30IacHOCTH,
TUT'VEHEHL, pecypcocbepexeHnsd,
IIPABOBEIX U BTUUECKMX HOPM, HOPM
MHOOPMALIMOHHOM Oe30NaCHOCTH;

- BJIaIIETh HAaABHBIKAMUM pPaCIlO3HaBaHUS U
3aLMTH MHOOpMaLUMM, MHOOPMALMOHHOM
6e30I1acHOCTM JIMUHOCTU;

busUUeckMx  BEJIUUYNH, XapaKTepusypniMx  BellecTBa C
KONMMYUECTBEHHOVM CTOPOHH: MaccChe, of0BeMa (HOpMaJlbHBE
YyCJIOBMA) T'a30B, KOJIMUECTBa BelleCTBa; MCIOJb30BaThH
CUCTEMHEIE XVMMYECKME 3HaHMA OJI9 [OPUHATUA PEUeHUN B
KOHKPE THBIX XM3HEHHEIX CUTyalLUIx, CBA3AaHHEIX C

BemeCTBaMM M UX IIPVMIMEHEHMEM

OK 04.

S0beKTMBHO
B3auMoIenc
TBOBATL U
paboTaTe B
KOJIJIEKTUBE
¥ KOoMaHIe

- TOTOBHOCTbD K caMopas3BUTUD,
CaMOCTOATEJIbBHOCTHU u
CaMOOIIpeneJIeHU;

—OoBJIameHue HaBEIKAMU yueBbHO—
MCCJlenoBaTeNbCKOM, [IPOEKTHOM "
COLMAaJIbHOM HOedTeJIbHOCTHU;

Oenanenne YHUBEepPCaJIbHMA
KOMMYHMKATHBHEIMM HEVCTBUSIMA

©) coBMeCTHasl OEeATEeJILHOCTE :

- [IOHMMAaTh u MCIIOJIL30BAThH

XVIMUUE CKUM
BEIEeCTB IIpHU

- YyMEeTb [JIaHMPOBAaTH n BBIIIOJIHATH
SKCIEPUMEHT (OpeBpalleHusS OpPTaHUYeCKMX
HarpeBaHuy, [IOJIy4YeHM e STUJIEHA u M3y4deHue ero
CBOMCTR, KaudyeCTBEHHBE peakUMM Ha aJibOeIMIOe, KpaxMall,
YKCYCHY KMCJIOTY,; IOeHaTypaumsa OeJIKOB NpM HarpeBRaHUM,
LUBETHEE peakuum OeJIKOB; I[IPOBOIUTH pPeaKLUUM MOHHOTI'O
obMeHa, ONpenesiaTh cpeny BOIHBIX PacTBOPOR,
KaueCTBEHHHE peaxkumum  Ha cynbdaTr-—, kapboHaT- u
XJIOPUI—aHUOHE, Ha KaTUOH AMMOHMH ; pewaTs
SKCIIEPUMEHTAJIbHEIE 3amadmM 1o TeMaM "MeTase" 128




KOMaHIHOM "

paboTEL;

nenmn COBMECTHOU

OPTaHM30BEBATH u

OelCTBUA 1o ee
OOCTVIXEHUIO: COCTaBJIAThH IJ1aH
IeVCcTBUM, pacrnpenenarsb pomn C
y4eToM MHEHMM y4JaCTHMKOB OOCyXIOaThb
pe3yJbTaTe COBMECTHOM pPabOTH;
- KOOPIOMHUPOBATH n BHITIOJIHATH
pabdoTy B YCJIOBMAX peaJjsibHOTO,
BUPTYaJIbHOTO n KOMOMHMPOBAHHOT'O
B3aUMOIOEVICTBUSL;
- OCYWEeCTBJATh IIOBUTUBHOE
cTpaTermuyecKkoe [IOBeOeHUe B
Pa3JIMYHEIX CUTyaumsax, IPOABJIATH
TBOPYECTBO u  BOOODpaxeHUe, OBITb
VHMLMA TUBHEIM
OBnanenmne YHMEEpCaJlbHMN
PeryjisaATUBHMMY LEMCTBUSIMM :
T') NPUMHATHME Cce6s M OPYTMX JIONEe:
- TIPMHMMATbL MOTMBE ¥ aAPITYMEHTEH
OIpYyITUX Jonen npm aHamse
Pe3yJIbTAaTOB IOEeATEeJIbLHOCTH;
- [OpM3HaBaTh CBOE IIpaBO M IIpPaBO
OPpYyTUX JIOOEeV Ha OWMOKM;
- pPasBMBATL CIOCOOHOCTBL IIOHMMATH
MUP C HNO3UUMM OPYI'OTO UYeJIOBEKA;

npeyMymecTBa
MHIOVWBUOYAaJIbHOM
- MIPUHUMATE
OedTeJIbHOCTH,
KOOPIMHUPOBATH

"HemeTasijwe") B COOTBETCTBMM C IIpaBWJlaMM TEXHUKU
0e30acCHOCTH npm oOpalmeHnun C BelleCTBaAMU "
nTadopaTopHEIM ODOPYHOOBAaHMEM; IMIPEOCTABJISTL pPe3yJIbTaTH
XVMUUECKOTO BKCIepMuMeHTa B OQopMe BalucKu ypaBHEeHUM
COOTBETCTBYKIMX pPeakuum M GopMyJIMPOBATH BEBOILE Ha
OCHOBE DTUX Pe3yJILTAaTOB

OK 07.
ComeMcTBOB
aThb
COXpPaHeHUIo
oKpyXamwuen
cpemnsr,

B of6nacTy 3KOJOI'MYECKOI'O
BOCINTAaHNUS :

-  CchOpMHMPOBAHHOCTE BKOJOTUUECKON
KYyJIbTYPEI, IIOHVMMaHMe BIIMAHWMA
COLIMAJIbLHO-3KOHOMUUECKUX  IIPOLIECCOB
Ha COCTOAHME IPUPOOHOM "

- cbopMmpoOBaThH IpelcTaBJIEeHUS : o XUMUYE CKOM
COCTAaBJIANIEN ECTEeCTBEHHOHAYy4YHOM KAaPTMHE MHUpa, pPOJIM
XUMUM B IIO3HAHUM HABJIEHUM [IPUPOIE, B QOPMUPOBAHUU
MBILJIEHUS UM KYJIBTYPH JIMYHOCTM, €& OGYyHKUMOHAJbHOMN
TPaMOTHOCTM, HeOOXOOMMOM IJid pelleHUs IpakKTUUeCKUX

3ala4 n SKOJIOTMYECKU ODOCHOBAHHOTO OTHOUWEeHMA K
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pecypcocbe | coumaJibHOM cpensl, OCO3HaHME
PEeXeHMo, TJ100aJIbHOT'O xapakrepa
IPUMEeHSThb BKOJIOTUMUECKHUX MpobiieMm;
3HaHUS ob - [IJIaHUPOBAaHUE ¥  OCylleCTBJIEHUE
U3MEeHEeHUNU OEeVMCTBMM B OKpyXaolleM cpende Ha
KJIMMaTa, OCHOBEe 3HaHUS LeJyiell YCTOMUMBOTO
IPVHUIMIIEL Pa3BUTUSA UeJIOBEUEeCTRa;
DepexIMBOT | aKTUBHOE HenpusaTue OerCcTBUN,
o) IPUMHOCANMX Bpel OKpYXawlel cpemne;
IPOMBBOLACT | — yMeHue IPOTHO3UPOBATH
Ba, HeOJaTronpusa THEE BKOJIOTUUECKUE
50PEeKTUBHO | [IOCJIENCTBUA pennprMHMMa eMEIX
IeVCTBOBAT | OEeMCTBUM, NPEemOoTBpallaTbh UX;
B B - pacumMpeHMe OINHTa IOedATeJIbHOCTU
UpesBHUAMH | DKOJIOTMUECKOM HallpaBJIEHHOCTHU;
BIX - OBRJIalleHMe HaBHKaMM yueOHO-—
CUTyaLUUsax VCCJIeIOBaTEeJIbCKOVM, INPOEeKTHOM U
COLUMAaJIbHOM NesaTeJIbHOCTH;

CBOeMy 3IOOPOBBI U NPUPOIHOM cpemne;

YMEeTb cobJnaTh npaBuia 3KOJIOTUMUECKU
HeJjecoobpasHoTO [IOBEeIeHUd B ORITY u TPYIOBOM
OesaTeJIbHOCTM B LeJiIX COXPaHeHMsS CBOeI'0 3I0POBbS U
oKpyXamoue IHIPpUPOIHOM  Cpemdl; YUMTHBATE  OIIACHOCTD
BOBIEVICTBMS Ha XMBHE OPI'aHM3MEl OIPENeJIeHHHIX BEUEeCTB,
IIOHMMA g CMBICJI nokasaresusa npenejybHOM IOOITYy C TUMOM
KOHILeHTPpaUum

Kom m HamMeHOBaHMe GOPMMPYEMEIX KOMIIETEHLIMNA

Hnannpyemle pesynbTaTH OCBOEHMSI NnpegMeTa

MK 1.1. NnaHMpoBaTb NpoLEecc BbINOJHEHUS cBOeW PaboTbl HA OCHOBE
KOHCTPYKTOPCKOM [OKYMEHTaUMW M NAAHUMPOBKU POBOTU3MPOBAHHOTO
y4yacTka.

MK 1.2. BbINOAHATL COOPKY Y3/10B MaHUMNYNATOPOB Ha TEXHONOTUYECKUX
nosuumax  pPobOTU3UPOBAHHbIX  Y4aCTKOB B COOTBETCTBUM  C
KOHCTPYKTOPCKOM AOKYMEHTaLMe.

MK 1.3. BbINOAHATL KOMMIEKC MYCKOHa/1aA04uHbIX PaboT MaHUNYNATOPOB
Ha TEXHONOIMYECKUX MO3MUMAX POOOTUIMPOBAHHLIX Y4YaCTKOB B
COOTBETCTBMU C TPeHOBAHUAMM KOHCTPYKTOPCKOM AOKYMEHTALLUN.

MK 1.4. BbINONHATb HACTPOMKY U KOHPUIYypUpPOBaHME NPOrPaMMUPYEMbIX

YMETbL MCIOJbL30BATEL HAVMMEHOBAHMS XUMMUECKUX COeIUMHEeHUMN
MEeXIOYHAPOIHOTO CO3a TEeOopPeTUUEeCKOUW U MNPUKIJIAIHOM XUMUM U
TPMBMAJILHEIE HA3BAHUSA BaXHEMIIMX BeUNEeCTB (2TWUJIeH, aleTuleH,
TMLepuH, oGoeHos, oGopManbmerun, YKCYCHas KUCJOTa, IJIMLVH,
yTapHeM Tas, YyIJIeKMCJBEM Tas3, aMvMuak, TalleHas W3BeCTh,
HerameHass W3BeCTb, OUTbeBas Coda ¥ OPYyTUX), COCTAaBJATH
boOpMYyJIEI HEOPTaHMUECKMX M OPIraHMUECKMX BelleCTB, ypPaBHEeHUS
XUMUUECKUX  peaklui, OBBACHATE MX  CMBICJI; I[IOOTBEPXIOATH
XapaKTepHble XMMMUECKME CBOMCTBA BeEHlEeCTB COOTBETCTBYOIMMA
SKCIEPUMEHTAMN U BaNUCAMM YPABHEHUM XUMHUUECKUX PeaKLUl;

yMeTb YCTaHaBJIMBATH IPUMHAOJIEXHOCTH M3YyUESHHBX
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NIOTMYECKUX  KOHTPONNEPOB  MaHUNYNATOPOB B  COOTBETCTBUM C
NPUHUMANANBbHBIMU CXeMaMU NOAKNOUYEHUA.

MK 1.5. PaspabaTtbiBaTb ynpaBaatowme nporpaMmbl 418 MaHUNYAATOPOB
B COOTBETCTBUM C TEXHUYECKUM 33aHNEM.

MK 2.1. NnaHWpoBaTb NPOLECC BbINOAHEHMA CBOEW PaboTbl HA OCHOBE
KOHCTPYKTOPCKON  AOKYMEHTAUMM  MPOMbBIWIEHHbIX  poboToB U
NAaHMPOBKM POBOTU3MPOBAHHOIO yYacTKa.

MK 2.2. BbiNonHATb COOPKY Y310B MNPOMbIWAEHHbIX pPOBOTOB Ha
TEXHOJIOTUYECKUX No3unLLmnAX pPO6OTU3NPOBAHHLIX  Y4aCTKOB B
COOTBETCTBMU C KOHCTPYKTOPCKOWN AOKYMEHTaLMEN.

MK 2.3. BbINo/HATb KOMMNIEKC MYCKOHANAA04YHbIX PaboT NPOMbILIAEHHbIX
pPO6OTOB Ha TEXHONOMMYECKUX MO3ULUAX POOOTU3UPOBAHHbBIX Y4AaCTKOB B
COOTBETCTBUU C TPeHOBAHUAMM KOHCTPYKTOPCKOM AOKYMEHTALMM.

MK 2.4. BbINONHATb HACTPOMKY U KOHPUIypUpOoBaHME NPOrPamMMMUpPYyEMbIX
JIOTUYECKMX KOHTPOINEPOB NPOMbILWIEHHbIX POOOTOB B COOTBETCTBMM C
NPUHUMANANbHLIMU CXeMaMU NOAKNOUYEHUA.

MK 2.5. Pa3pabaTtbiBaTb YyNpaBaalolWMe MNPOrpaMmmbl MPOMbILIEHHbIX
po60TOB B COOTBETCTBMM C TEXHUYECKMM 3aaHUEM.

MK 3.1. OcywecTBnaTb AMArHOCTUKY HEMCMNPABHOCTEN M OTKA30B CUCTEM
MaHUNYNATOPOB METaNN0PEKYLLErO U aAANTUBHOTO NPOU3BOACTBEHHOIO
0b60py0BaHUA B pamMKax CBOEW KOMMETEHLMMU Ana Bblbopa MeToAoB U
€nocoboB MX yCTPaHEHMUS.

MK 3.2. OpraHu13oBbIBaTb PaboTbl NO YCTPAHEHWIO HEMOJIaf0K, OTKA30B

MaHUNyNATOPOB POBOTM3MPOBAHHOIO Yy4yacTKa B  pamKax CBoeW
KomneTeHuun.

MK 3.3. MnavuvpoBaTb paboTbl N0 Hanagke W  nogHanagke
MaHWUMYyNATOPOB Ha OCHOBE TEXHOJ/IOTMYECKOM OOKYMEHTauuu B

COOTBETCTBMW C NPOUN3BOACTBEHHbIMM 3a4a4aMu.
MK 3.4. OpraHun3oBbIBaTb pecypcHoe obecrneyeHne paboT No Hanaake u
noAHanafKe MaHUMNYNATOPOB B COOTBETCTBUM C MPOU3BOACTBEHHbIMMU
3aga4amu.

MK 3.5. KoHTponunpoBaTb KayecTBO paboT No HasfagKe, noAHanagke u
TEXHUYECKOMY OOCNYKMBAHUIO MAHUMYAATOPOB M cobntofeHne Hopm
OXpaHbl TpyAa n 6eperKNnMBOro NpoM3BoACTBa.

MK 4.1. OcywecTBnaTb AMArHOCTUKY HEMCMNPABHOCTEN M OTKA30B CUCTEM
NPOMbILWNEHHbIX POBOTOB B pPamKax CBOeM KOMMeTeHUMM ana Bblbopa

OpPTaHMYECKMX BEUIEeCTB K OIpeleJIeHHBM
KJlaccaM M TpylllaM COeIMHEHUM, XapaKTepus30BaTb MUX COCTAB U
BaXxHeMuyre CBOMCTBA; OIPeneliaTb BUIOE XMMUUECKUX CBA3eM
(koBaJIeHTHad, MOHHada, MeTajlIMueckas, BOINOPOIHAaA), TUIIE
KPUCTAJIINIECKUX peumeTok BEUIECTB; KJIaccudmuumMpoBaTh
XVYMMUECKME PeaKLUM;

- cbopMMpPOBATE MNPENCTABJIEHMA:
€CTEeCTBEHHOHAYUYHOM KapTUHE MMUPa,
ABJIEHUM  TIPUPOIH, B GOpMMPOBAHMM  MBIWJIEHMS WM KYJIbTYPH
JIMYHOCTHU, ee OQYHKUMOHAJIbHOM TPaMOTHOCTM, HeOOXOOMMOM IJig
pemeHMsa TNPaKTUMUEeCKMX 3alad M BKOJOIMUYEeCKM OOOCHOBAHHOI'O
OTHOIIEHUSA K CBOEMY 3JOPOBbBI0 M IMNPUPOIHOM cpene;

- yYMETb TIPOBOIOMUTHL pPacyeTH [0 XMMMUECKMM OGopMyJiaM U
YPaBHEHUAM XUMUUECKUX peakluy C MCIOJIb30BaHMEM O(U3MUEeCKUX
BEJIMUUH, XapaKTepMU3yoILMX BelleCcTBa c KOJIMUECTBEHHOM
CTOPOHEL: MaCCHI, obweMa (HopMaJib HElE YCJIOBUS) TasoB,
KOJIMUECTBA BEleCTBa; MCIOJb30BATEL CUCTEMHHE XUMUUECKUE
3HAHMA OJI9 [OPUHATUS  PEleHMM B KOHKPETHBEIX  KMBHEHHBIX
CUTyalUMax, CBSA3AHHEIX C BeUleCTBaAMM UM MX [IPMMEHEHMEM

YyMEeTb IIJIAHMPOBATHL M  BHEIIOJIHATH XMMUUECKUM  BKCIEPUMEHT
(mpeBpameHms OpTraHuYeCKUX BEUECTB npm HarpeBaHUN,
IIOJIydeHMe DBTUJIeHa U M3ydeHMe eI'0 CBOMCTB, KaudueCTBEHHEBE
peaxkumm Ha albOeTrunr, KpaxMaJl, YKCYCHYIO KUCJIOTY;
IeHaTypaluusa OeJIKOB IIpM HarpeBaHMM, LBETHHE peaKUUM OeJIKOB;
IIPOBOIMUTE PeaKUMM MOHHOTO OOMeHa, OINpelesiaTh Ccpely BOIHBIX
pPacTBOPOB, KadeCTBEHHBE peaKUMM Ha CcylbdaTr-, kapboHaAT- U
XJIOPMIO—aHMOHEl, Ha KaTMOH aMMOHMS; pellaThb SKCIEPMMEHTaJIbHBIE
3amgauu no Temam "Merasue" m "HemeTasnse") B COOTBETCTBUM C
npaemilaMyM TexXHUMKM Oe30INaCHOCTM NpM ofOpalleHMM C BelleCTBaMu
n J1abopaTopHEIM ODOPYyHOOBAHUEM; IpencTaBJaATbh pPes’yJibTaTH
XUMUUECKOTO 3KCIEepPUMEeHTAa B dbopme 3aMunucCu YypPaBHEHUM
COOTBETCTRYKIMX PeaKUuM U OQOPMYyJIMPOBATH BHBOIE Ha OCHOBE
DTUX PEe3yJILTAaTOB
YMEThb aHaJIM3UPOBaAThH
Pa3HEIX MCTOYHMKOB
VHTepHEeT M Opyrue) ;
- BJIQIETb OCHOBHEIMM MeTOIaMM HAYUHOT'O IIO3HaHMUSA BEIECTB U
XVMUUECKMX SABJIEHUMM (HaOJomeHMe, M3MepeHue, DHKCIEPUMEHT,
MOIeJIMPOBaHME) ;

HeOPTraHMYEeCKMUX 12

O XMMMUECKOM CcOoCTaBJignlen
pOJ'H/[ XVIMIUIL B IIO3HAHVMN

XVUMMUECKYID MHQOpMAlM, IIoJIydaeMyil U3
(cpemncTs MaccoeoM MmHOOpMaLUUM, ceTb
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MEeTO/A0B 1 CNOCOBOB UX YCTPaHEHUs

MK 4.2. OpraH13oBbIBaTb PaboTbl NO YCTPAHEHWIO HEMO/AA0K, OTKAa30B
NPOMbILAEHHbIX POHOTOB POHOTU3MPOBAHHOIO Y4aCTKA B paMKax CBOeM
KOMNeTeHU MU

MK 4.3. TMnaHupoBaTb paboTbl NO Hajfagke W NoAHaNaAKe
NPOMbILWAEHHbIX POBOTOB Ha OCHOBE TEXHONOMMYECKOMN AOKYMEHTALMN B
COOTBETCTBMM C MPOMN3BOACTBEHHBIMW 33434aMMU.

MK 4.4. OpraHu13oBbIBaTb pecypcHoe obecnevyeHne paboT No Hanaake u
nogHanafke  NPOMbIWAEHHbIX  pPobOTOB B COOTBETCTBMM  C
NpPoOn3BOACTBEHHbBIMW 3a4a4aMMU.

MK 4.5. KoHTpo/npoBaTb KayecTBo paboT Mo Hanaake, nogHanagke u
TEXHUYECKOMY OOC/YKMBAHMIO MPOMbILINEHHBIX POH6OTOB 1 cobaoaeHne
HOPM OXpaHbl Tpyaa 1 bepeKanBoro NPon3BoAcTBa.

-  yMeTb MNPOBOIMTEH pPaCUeTH [0 XUMMMUECKMM ObopMmyJiam u
YPAaBHEHMUAM XUMMUECKUX PeaklUuM C MCIOJb30BaHUEM OOU3UUECKUX
BeJIMYMH, xapaKTepM3ymmMX BelleCTBa C KOHquCTBeHHOﬁ
CTOPOHH : MAaCCHI, obweMa (HOpMaJib HEIE YCJIOBUS) Taso0B,
KOJIMUEeCTBAa BEleCTBa; MCIOJbL30BAThL CUCTEMHEE XUMUUECKUE
BHaHMA OJIdg HpV[HHTVIH peLL[eH]/[ﬁ B KOHer'I‘HbIX XKVMBHEeHHBIX
CnuTyaumax, CBA3aAHHBIX C BelleCTBaMM UM UMX HpMMeHeHMeM

- YMEeTb BHIABJIATH xapaKTepHme HpMBHaKM m B3aVMMOCBA3b
UBYUEHHHX T[IOHATUM, [OPVMMEHSTH COOTBETCTBYKIME IIOHATUS IPU

ONIMCAaHUM CTPOEHMS M CBOMCTB HEOPTaHUUECKUX U OpTraHUUeCKUX
BEUWEeCTB M UX I[IpPEeBpalleHUM; BHABJIATL B3aMMOCBSA3b XUMMNUECKUX
3HaHUN c IIOHATUAMU " npencTaBJIeHUAMU OIPYTUX
€CTEeCTBEeHHOHAYUHEIX [IPEeIMETOB;

- YMeTb MCIHOJIb30BATh HAMMEHOBAHMSA XUMUUECKUX COEOMHEHUN
MEXIYHAPOIOHOT'O COI3a TeOpeTUYEeCKOM M IMIPUKIIAOHOM XUMUM U
TPMBMAJIbHEIE Ha3BaAHUMA BaXHEeMIIMX BelleCTB (STT/L]'[eH, aleTniieH,
TamuepuH, oGeHoJs, odopMmasibmermn, YKCyCHas KucJoTa, IDJIMLUUH,
yTapHBEM Ta3, YyIJIeKUCIBEY TIas, aMMMakK, rameHasa M3BeCTh,
HeTraleHada n3BeCThb, InMTrbeBad conoa jZ8 ,prI‘]/IX) 7 COCTAaBJIATH
(l)OpMyJ'H:I HEOPT'aHMYECKMX UV OPpIr'aHMYEeCKMX BelecTB, YPaBHEHMA
XVMMMUECKUX  peakuuy, OOBACHATE MX  CMBICJI; [OITBEPXIaThb
XapakKTepHBe XMMUUECKMEe CBOMCTBA BeUleCTB COOTBETCTBYUVMU
SKCIIEPMMEHTAMM M 3alMCAMM yPaBHEHMY XMMUUECKUX PeaKLUUM;
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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 o6paBSoOBaTEJNILHOM NPOTPaMMEl OUCLIMIIIMHEI 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.
3aKOHOMEPHOCTHU M3MEHEHMS CBOMCTR XUMMUUECKMUX DJIEMEHTOB, OOpa3yeMBIX MMM
OPOCTHIX M CJIOXHBIX BEIEeCTB B COOTBETCTBUM C IOJIOXEHUMEM XUMUUECKOTO
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BJleMeHTa B IleprMoIMYEeCKOM CUCTeMe.

PemeHye OPaKTUMKO—-OPMEHTMPOBAHHEX TEOPETUUECKMX BaXaHUM Ha
XapaKTepM3almnn XVMMUUECKUX BIJIEMEHTOB «MeTajummMdyeckue / HeMeTaJiMdecKue
CBOMCTBa, 3JIEKTPOOTPULATEJEHOCTE XMMUUECKMUX DJIEMEHTOB B COOTBETCTBUMU

C UX DJIEKTPOHHEM CTPOEHMEM U IIOJIOXEHMEM B IepUMONMNUECKOV CHUCTeMe 4
XVMMUYEeCKUX 3JieMeHTOB JI.V. MeHneseeBa»
CaMocTosiTensHast pabora
MUPOBO33pPEHUECKOE UM HayuHOe 3HaueHue llepuommMdyecKoro 3akoHa .M.
Mengnesieepa. IIlporHO3H I.V. MeHnejsieeBa. OTKPHITME HOBEX XUMUUECKUX
B3JIEMEHTOB.
Paspen 2. XuMmMueckme peaKLuu 8
Tema 2.1. OCHOBHOE COAepXaHMue 8 OK 01
TIIIBL TeopeTnueckoe obyueHue 2
XUIMUUE CKUX
pearuumn Knaccubmukauusa M TUINH XUMMMUECKMX PeaklMM C ydaCcTHMeM HeOopIT'aHUUeCKUX
BemecTe. COCTaBJIEHME ypPaBHEHUM peaKUMM COeIMHEHMS, pas3JIOXeHUd,
3aMeneHrsa, ofbMeHa, B T.d. peakUulM I'OPEHMHI, OKMUCIIEHMA—-BOCCTAHOBJIEHMUA. 2
YpaBHEHMSA OKMCIJIEHUA-BOCCTAHOBJIeHMA. CTelNeHb OKUCIeHUS. OKUCIUTENb U
BOCCTAHOBUTEJDb .
[l[pakTHMUYeCKMe BaHSATHUS 2
KonmmuecTBeHHEIE OTHOWEHUSA B xXUMMM. OCHOBHHE KOJIMUECTBEHHBEE 3aKOHE B
XVMUY UM PacueTH I[I0 YPaBHEHUMAM XUMMUECKMX peakUuuM. MoJb KakK eOuHMlla
KoMuecTBa BeumecTsa. MojgapHasa Macca. 3aKOHEI COXpPaHeHMAa MAaCCH U 5
SHEPIUN. 3aKoH ABoTampo. MoJiapHEIM obwveM TasoB. OTHOCHUTEJIbHAad
IIJIOTHOCTB TasoB. PacueTH IO YPaBHEHUAM  XUMUUECKUX  peakluuu c
MCIIOJIb30BAaHMEM MAaCCH, oO0beMa (HOpMaJIbHEIE YCJOBMSA) I'al30B, KOJIMUECTBAa
BelecTBa
CamMocTosTensHass pabora A
CocTaBJjeHMe U  ypaBHMBaHUE OKMCIIUTEJILHO-BOCCTAHOBUTEJILHEIX  pPeakKLUUM
METOIOM DBJIEKTPOHHOTO 6OajiaHca. OKUCIUTEJIbBHO-BOCCTAHOBUTEJILHEE peakluu
B IpMUpOHe, NPOM3BONCTBEHHHX [NpPOLECcCax UM XMUBHEeIEeSTEeJIbLHOCTM OPTaHU3MOB
Pasgmen 3. CTpoeHMe M CBOMCTBAa HEOPI'aHMYECKMX BelleCTB 18
Tema 3.1. OCHOBHOE coepXxaHue 8 OK 01
Knaccupmukaumsa | Teopernueckoe obydeHue 2

16




’

OK 02

HOMEHKJIaTypa oK 1.3
1 CTpOeHMe [lpenMeT HeOPTaHMUECKOM XMMMM. Kinaccudukalursa HeOpTaHUMUYECKMX BEeleCTB. oK 2.3
HEeOpPTaHNYE CKA [IpocTEle U CJOXHEEe BeumecTBa. OCHOBHEIE KJIACCH CJIOXHBIX BeUEeCTB (OKCHUIEL, 5 ’
X BelecCTB TUMOPOKCUIEL, KMCJIOTE, COJIM) . B3aMMOCBSA3b HEOPI'aHMUECKMUX BEIECTB.

ArperaTHble COCTOSHMSA BelleCcTBa. KpucTajiMdeckue M aMOpdHEE BelecTBa.

[l[paxTUyeckmne BaHATHUS 2

HoMeHKIJIaTypa HEOPTaHMUECKMX BEIECTB: HA3BAHME BEUECTBA MCXOOS U3 UX

XVYMUUECKON OGOPMYJIEL MJIM COCTABJIEHME XUMUUECKOM OGOpPMyJbl MCXOOS U3

Has3BaHMA BelleCTBa IO MexOyHapozmHou (MIOIIAK) wmiam TpuBMAaJIbHOM

HOMEHKJIATYpPE .

PemeHnre  nOpakTUMUECKMX  3alaHMM [0O  KJjaccubmxaumum, HOMEHKJIAType U 5

XVYMUYECKUM QOopMyJiaM HeOPpTaHUUEeCKMX BEIEeCTB PasJIMUHBIX KJACCOB (yTapHHEM

ras, YIJIEKMCJEM I'a3, aMMMaK, TalleHad M3BeCThb, HeTralleHasa WM3BECThb,

nuThbeBasa CoOHa M HOPYI'MX): HABBBaTh M COCTABJIATE QOPMYJIEl XMMKUUECKMUX

BEUIECTB, OIpenesyiaTh IPMHALOJEXHOCTH K KJIACCY.

VICTOUHMKM XMMUUECKOM MHOoOpMauuu (CpemcTB MacCOBOM MHOOPpMALMUM, CETb

MurepHeT M mpyrue) . l[lomck mHOOpPMAUMM 10 HA3BAHMAM, MKIeHTHOMKATOpPAM,

CTPYKTYPHEM GopMysiaM

CamocTosiTenepHass pa6ora A

TUOEL KPUCTAJIIMYUECKMX peleTok (aToMHas, MOJIeKyJisdpHas, MOHHAag,

MeTaJiiMueckas) . 3aBUCUMMOCTBL (OUBUUECKUX CBOMCTB BelleCTBa OT TUIlA

KPUCTAJIJIMUECKOM peleTKM. 3aBUCHMMOCTL XMMUUECKOM AaKTMBHOCTM BEUWECTB OT

BMIA XUMMUYECKOM CBA3M M TUIA KPUCTAJIIMIECKOM peleTKM. [IpUMUMHE

MHOT'OOOpasus BeleCTB
Tema 3.2. OCHOBHOE coepXaHue 10 OK 01
dUBUKO— TeopeTnueckoe obyueHue 6 OK 02
XUMUUE CKIUE IIK 2.2
cROMICTRA MeTamnner. Ofmme ©OuU3MUECKME UM XMMMUECKMEe CBOMCTBA MeTaJuJioB. CHOCOOEBL 5 oK 3.1
HeopraHudecky [IOJIYHEHNA .
X BeWeCTB

HemeTaJsiiel. Obumme busmueckue u XYMUUEeCKHue CBOMCTERA HeMeTaJlJIOB.

TunmuHee CBOMCTBA HeMeTaJlJIOB IvV- VII TpYyIIl. Knaccudpmukaumsa n 5

HOMEHKJIaTypa COeIOMHEHMM HeMeTaJlJIoB. KpyTOBOPOTH OMOTEHHEIX SJIEMEHTOB B
npupone
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XUMMUECKME CBOMCTBA OCHOBHHEIX KJIACCOB HeOpPT'aHMYECKNMX BeEIeCTB (OKCMHOB,

TUIPOKCUIOB, KMCJIOT, COJIe¥ M IOp.). 3aKOHOMEPHOCTM B M3MEHEHUM CBOMCTB 2
IIPOCTEIX BEMECTB, BOIOPOINHBEIX COEIMHEHUM, BHCUMX OKCUIOB UM TUIPOKCUIOB
[l[paxTUyeckmne BaHATHUS 2
CocTaBJjieHHe ypaBHeHMﬁ XVIMNYE CKUMX peaKuMﬁ C ydacTmeM IIPOCTEIX WM CJIOXHBIX
HeOpTaHMYEeCKUX BeleCcTB: MeTaJlJIOB M HeMeTaJlJIOB; OKCUIOB MeTaJlJIoR,
HeMeTaJlJIoB UM aMOOTEepPHHIX 2JIEMEHTOB; HEOPTaHUUECKMX KMUCJIOT, OCHOBAHUN U 2
aMQOTepHHX I'MOPOKCHMIOOB, HeOpT'aHNYEeCKUX coneﬁ, XapaKTepnu3synmmnx X
CBOMCTERA.
PeneHre MNPaKTUKO-OPUEHTUPOBAHHEX TeOpPeTUuUeCKMX 3alaHUM Ha CBOMCTBA,
cocTaB, NojiydyeHMe U 0Oe30lacHOe MCIOJIb30BaHMe BaXHEeMIMX HeOopITaHUYeCKUX
BelleCTB B GHTY 12 HpaKTquCKOﬁ IJeATeJIbHOCTM dYeJIOBeKa
CamMocTosiTenpHast pa6ora
3HaueHMe MeTaJlJIOB UM HEMETAJIJIOB B IPUPOIEe U XUIHeINeATeJIbHOCTM UYeJiOBekKa 4
M  OpPIT'aHM3MOB. Kopposma MeTasJioB: BMUIOBL KOPPO3UM, CIIOCOOEBL  3alMTEL
METAaJIJIOB OT KOPPO3UM
Pasgen 4. CTpoeHMe M CBOMCTBAa OpPTaHMYECKUX BelleCTB 12
Tema 4.1. OcHOBHOE copepxaHue 4 OK 01
Knaccupmukaumsa | Teopernueckoe obyueHue 2 oK 1.3
r CTPOEHNME U |[logBJIEHME M PA3BUTME OPIAaHMUECKOM XMMMM KakK Hayku. llpenmer
HOMEHKJIATYPa |OopTaHUYeCKOM XUMMM. MeCcTO M 3HaueHUe OPITaHUYEeCKOM XMMMM B CUCTEMEe
OPT'aHMYECKMX |ecTeCTBEHHEX HayK.
BELECTB XyMMUYeCcKOe CTPOEeHMEe KaK MNOpSaIoK COeIMHEHMS aTOMOB B MOJIEKYJI€ COTIJIaCHO
nx BAJIEHTHOCTNU. OCHOBHEIE TIOJIOXEHUA TEeopmum XVIMMYECKOTIT'O CTpOEHMA 2
OpTaHMUEeCKUX COenMHEeHUM A.M. ByTtnepora. YepooHHM ckeJieT
OpPaHquCKOﬁ MOJIEKYJIBL . 3aBUCUMOCTb CBOMCTB BelleCTB oT XVIMMYEeCKOTI'O
CTPOEHMUA MOJIEKYJI. V30Mepus M MU3OMEPH.
[l[pakTHMYeCKMe BaHSATHUS 2
HOMeHKﬂaTypa OpraHn4YeCKMX CO@HMHeHMﬁ OTIOEeJIbHBEIX KJIACCOB (HaCHmeHHHe,
HeHAaCEHIIEHHBIE M apoOMaTHUYEeCKMe YyIJIeBOOOpOoOdel, CIIMPTEI, @eHOHH, aJibgJermiel,
KeTOHEHI, KaPGOHOBHe KVCJIOTEL U Hp.) CocTaBJjiIeHME TIIOJIHEIX U COKpaleHHEIX 2

CTPYKTYPHEIX GOpMyJI OpPTaHMUYECKMX BeUeCTB OTIOEeJIBHBEIX KJIaCCOB, MCIOJNb3yd
VX Ha3BaHMA I[IO CUCTEMATHUUECKOM M TPMBMAJIBHOM HOMEHKJAType (B3TuMieH,
alneTuseH, ITJMLUepuH, GeHoJs, ¢opMallbIerun, YKCycHas KMCJoTa, TJIMLMH) .
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PacueTh npocTenmemn bopmyJiB OpPTaHMYECKOM MOJIEKYJIHI, ucxonsa us
BJIEMEHTHOTO cocTaBa (B %)

Tema 4.2.
CeomcTRBa
OpraHnYeCKUX
cCoeIVHeHUN

OcHoBHOE comepxaHMe

Teopemwaec:coe oBbyueHne

OUBUKO-XMMUUECKME CBOMCTBa OPTAaHMUECKMX COEIOMHEHMM OTIEJIbHEIX KJIacCOB
(ocobeHHOCTHU KJIacCUpUKaUMMU n HOMEHKJIaTYPEI BHYTPU KJjlacca;
TOMOJIOTMUECKUM PpPan M obmasa odopMyJa; M30MepHusa; O(u3MuecKMe CBOMCTBA;
XVMMYECKME CBOMCTBA; CIOCOOH IOJIydeHMA) :

— IpemnejibHBEE YIJIEBONOPOIEl (aJIKaHb M LMKJIOAJIKAHEL) . ['OpeHMe MeTaHa Kak
OOVH M3 OCHOBHHX MCTOUHMKOB TeIljla B I[IPOMHBIIJIEHHOCTM M ObTYy. CRBROMCTBA
IPUPOIOHEX yIJIEBOIOOPOINOB, HaXOXIEHMEe B NPUPOINEe U PMMEHEeHMVEe AaJIKaHOB;

- HenpenesbHbEe (ankeHsr, aJIKMHEL U aJIKaIVEeHH ) u apoMaTHuuecKue
yITJIeBOOOpOIrl. I'OopeHMe alleTujieHa KaK MCTOUHMK BECOKOTEMIIEPATYPHOTO
IJjlaMeHM »OJIS CRBaAPKM UM PEe3KM MeTaJlJIOB

— KMUCJIOpOoZcCOoIepXale COoeOMHeHMS (COMPTE M (QEeHOJIE, KapOOHOBEE KMUCJIOTEHL
u 50MPB, aJbOETUOEl M KETOHEBl, XWUPEB, YyIJIEBOHIEH) . [IpakTHUUYeCKOe NIPMMEHEHNE
DTUJIEHTJIMKOJIA, TJIMLEPUHE, benomna. [IprMmeHneHME bopmanvmermma,
aueranboermnoa, YKCYCHOM KMCJIOTBEI. MeJla KaK COJIM BECHMX KapOOHOBHX
KMCJIOT. Monume CBOMCTEBA MBIJIA

[l[pakTHUYEeCKMEe BaHATUS

CocTaBJieHMEe CXEM peakuun (B TOM dYMCJIe O [IPEOJIOXEHHBIM L EelodYKaM
npeBpaleHun) , XapaKTepU3 Yy XYIMUYECKUEe CBOMCTRA OpTraHUYEeCKUX
COeIMHEeHUM OTIEJIbHBIX KJIACCORB, CIIOCOOEl UMX IIOJIYyUEeHMS UM Ha3BaHUe
OpraHn4YeCKUX COeIVHEHUN 1o TPUBMAJIbHOM NI MEXIYHAPOIHOM
CUCTEMAaTUUECKOY HOMEHKJIaAType.

PenmeHre NOPakTUKO-OPMEHTUPOBAHHEIX TEeOPeTUMUeCKMX SBalaHMM Ha CBOMCTBA
OPTaHUYECKUX COEOMHEHMYV OTIEeJIbHEX KJIaCCOB

CamMocTosiTenpHast pa6ora

IlonaTue o OGyHKUMOHAJIBHOM Tpynne. Panukaj. I[IpMHUMIBE KJacCcuburKaumm
OpPTaHUYEeCKUX COeIVMHEHUN . MexnyHaponHasa HOMEHKJIaTypa u IPUMHLIMIIB
HOMEHKJIATYPE  OPTaHUUECKUX COenMHEHUN . [louaTue 06 aszoTcomepXalmx
COeIMHEHUAX, BMOJIOTUMUYECKM  aKTMBHEIX  BelleCTBax (yrmeromax, XUpax,
Bberlkax ¥ IpP.), BHCOKOMOJIEKYJIASPHHX COeIMHEeHMAX (MOHOMep, [IOJMMEDP,
CTPYKTYPHOE 3BEHO)

OK 01
OK 02
OK 04
oK 1.2
IIK 2.2

Paspmesn 5.

Knunernueckme m TepMOAMHaAMMUYECKME SaKOHOMEPHOCTM MPOTEKAHMUS XMMMUYECKUX
peaxumui
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CKOpOCThb OcHOBHOE comepXxaHue OK 01
XUMWUYE CKUX OK 02
peaxumit. K 1.1
XyMMdeckoe
IIK 2.3

pPaBHOBECHUE

TeopeTnueckoe obyueHue

CkOpOCTb peakumy, €€ 3aBUCUMOCTBb OT Pa3JIMUHEIX QaKTOpPOB: IIPUPOMOE

pearMpypuMx BeleCTB, KOHLEHTpaluuM pearMpyplMx BeleCTB, TeMIepaTyps u

JICWAanyY PEeaKLMOHHOM IOBEPXHOCTM. Temnjobele 5QPEKTH XMMMUECKMUX PeaKLMM.

9K30- U DHIOTEPMUUECKME, PeakKLUM.

ObpaTuMOCTb pPeakluul. XMMueckoe pPaBHOBEeCHME UM er'0 CMelleHMe II0L

IOeVICTBMEM Pa3JIMYHEIX (aKTOPOB (KOHLEHTpaluud peareHTOB WM [IPOOYKTOB

peaxkuuy, HOaBJIeHME, TeMIepaTypa) OJg CO3OaHMsa ONTUMMAJIbHBEIX YCJIOBUM

[NPOTEeKaHMa XUMMMUYeCKMX Npoueccob. IllpmHumn Jle llaTesnse
Pasgmen 6. PacTBOPH
Tema 6.1. OcHOBHOE copepxaHue OK 01
llonaTue o TeopeTuyeckoe obyueHMe OK 02
acCTBOpPax =
P P PacTtroOpeHnue KakK OMBUKO—XUMMYE CKUN npoLecc. PacTBOpEH. Crnnoco6m OK 07

NPUTOTOBJIEHMS pPacTBOPOB. PacTBopuMMOCThE. Maccopas »[oJjid PacCTBOPEHHOTO oK 2.2

BemecTBa. CMBICJI IIOKa3aTesd I[IpenesibHO IONYyCTMMOM KOHLEHTpaluuM M eTo

MCIOJIb30BaHMEe B OLIEHKE 3KOJIOTUMUYECKOM Oe30IaCHOCTH.

PemeHyne NOPAKTUMKO-OPMEHTMPOBAHHEIX PACYETHEX 3alaHuMM Ha  pPacTBOPH,

MICIOJIb3yeMEle B OBITOBOM M IHNPOM3BOIACTBEHHOM INeATeJIbHOCTU deJjloBeKa

CamMocTosiTenpHast pa6ora

[lpaBMIIla DBKOJIOTUUYECKM lieJjlecoofpasHOTOo IOoBeleHUMA B OBTYy ¥ TPYIOBOM

IesaTeJIbHOCTM B  LeJidxX COXPaHeHMsa CBOero 3IO0POBbA UM OKpyXamolel

NIPUPOOHON cpensl; OIIaCHOCTH BO3IENCTBUA Ha XM BEIE OPTaHM3MEI

ONpeIeJIeHHEIX BEUeCTB.
IIpodeccnonanbHO-OPMEHTHUPOBaHHOE cogepxaHue (copepxaHue MNPMKIAaZHOIT'O MOKYJIS)
Paspen 7. XuMuss B GHTYy M NPOMBBOICTBEHHOM HOEeSITENBHOCTU dYeJIOBeKa OK 01
XuMyss B OHTY |(OcHOBHOE COmepxXaHue OK 02
" OK 04

Teopemvmecxoe obyueHne
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OK 07

NpOU3BOACTBEeH | HoBenre OOCTUMXEHMS XUMMUECKOM HAYKM UM XMMMUECKOM TEeXHOJIOTMM. PoJib
HOM XVIMUMA B obecrieuyeHun 3KOJIOTMUECKOM, SHepTreTUUYEeCKOM u IMIe BOM IOK 1.3
OedaTeJIbHOCTHM | 6e30IaCHOCTHM, PAa3BUTUM MeIMUMHBEI. [IpaBuila IOMCKa M aHajlM3a XUMUUECKOM 2 oK 3.3
yeJjioBeKa nHboOpMaLMK ns3 Pa3JIMUHEIX VICTOUHUKOB (Hay4uHasa n yuebOHO-Hayu4dHasa

auTepaTtypa, CpencTBa MaCCOBOM MHOOpMauMUM, CETb JHTEPHET)

[l[paxTUyeckmne BaHATHUS

[loMCck ¥ aHaJM3 KEeMCORBR O IIPUMMEHEHUM XUMMUUECKMX BEUIECTB UM TEXHOJIOTUM C

yueToM Oynymel npodeCCHMOHAaJIbHOM HedTeJIbHOCTM I[I0 TeMaM: BaXHeluue

CTPOMTEJIbHEIE MaTepuaJbl, KOHCTPYKLMOHHBE MaTepMalitl, KpacKu, CTEeKJIO,

KepaMM1Ka, MaTepMaJsiel  OJig BIIEKTPOHUKH, HaHOMaTepuaJisl, TEKCTUJILHEIE 4

BOJIOKHa, WMCTOUHMKM DHEPI'UM, OpTaHMUYEeCKMe U MMHepaJlbHeEe ynobpeHud,

JIEKapCTBEHHEIE BelleCTBa, OBTOBaS XUMMUS.

BammTa: I[lpedcTaBJjieHME pPe3yJIbTaTOB pPelleHUS KeMCOB B GopMe MMHM-IOKJaza

C HIpes3eHTaluuen

[IpoMexyTOuUHasT aTTecTauMsi NO IUCLUMILIMHE (3ader) 2

72

Bcero
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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
CTpPOEeHUs 6as0BHEe MOHATHUS U
BelmecTBa BaKOHHB XMMUM

1.1|]0K 01 |CTrpoeHue atoMoB |COCTaBJATH 1. Tect «CTpoeHue
XUMUYE CKUX XUMUUYECKME (QOPMYJIEl[aTOMOB XMMWUUECKUX
BJIEMEHTOB U COEIVHEHUN B BJIEMEHTOB U IIpPUPOIa
npupona COOTBETCTBUM CO XUMUYECKOV CBA3U» .

XVUMUUECKOM CBSAS3M |CTEleHbI OKMCIIeHMA|2. Samaum Ha

DJIEMEHTOB, MCXOIA |[bopMyJl IOBYXaTOMHBIX

XVIMNYECKUX COCTaBJIEeHME XVIMMYECKUMX

23



OK/IK

Mopyns/Paspen/Te
Ma

PesynesTaT OBydeHMSsT

TwIisl OLI@HOYHBIX
MEepOnpPUATHIIA

13 BAJIEHTHOCTNM U
2JIEKTPOOTPULIATETIbH
ocTu

coemMHeHUM (OKCHUIORB,
Cynpdnnoe, I'MOPUIOB U
T.II.) .

3. BamaHusa Ha
VCIIOJIb30BaHUE
XUMUUECKOM CUMBOJIMKM U
Haz3BaHUM COEIMHEHMM I10
HOMEHKJIATYypPe
MEXIOYHAPOOHOT'O COI03a
TEOpPEeTUUEeCKOM U
IPUKIIAOHOM XUMUU U
TPUBMAJILHEIX HAa3BaHUM
OJid COCTaBJIEHUSA
XUMUUYECKUX QOpMyJI
IOBYXATOMHEX COeIMHEeHUMN
(oxkcumor, CyJIbLdUOOB,
TUIPUOOB M T.IO.) U
IPYyT'MX HeOopT'aHUYeCKMX
COeIOMHEHUNM OTHEeJIbHEBIX
KJIACCOB

OK 01
OK 02

[lepuonmnyeckum
3aKOH U Tabjiuia
O.VM. MeHnnmerneeBa

XapakTepns30BaTh
XYIMUUECKMUE
DJIEMEHTH B
COOTBETCTBUM C UX
[IOJIOXEHMEM B
nepmuoamMdecKom
CUCTEME XUMMUECKUX
syieMeHTOoB I.U.
MeunnesieeBa

1. Tect «MeTajlamMueckue
/ HeMeTaamMyecKue
CBOMCTRA,
BIIEKTPOOTPHULLATEJILHOCTE
M CPOOCTBO K BJIEKTPOHY
XVIMUUECKUX DJIEMEHTOB B
COOTBETCTBUE C UX
BJIEKTPOHHEIM CTPOEHMEM U
[IOJIOXEHVEM B
[IEePMOONUECKOM CHUCTEME
XVIMUUECKUX DJIEMEHTOB
.M. Menpesieera».

2. IpakTuuyeckue samaHusa
Ha yCTaHOBJIEHME CBA3U
MEXIYy CTPOEHMEM aTOMOB
XVIMUUECKUX DJIEMEHTOB U
nepruoamye CKmMM
VB3MEeHEHMEM CBOMCTB
XVIMUUECKUX DJIEMEHTOB U
X COeIMHEeHMUM B
COOTBETCTBUU C
[IOJIOXEHVIEM
[leprommueckom cuUcCTeMEe.
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OK/IK

Mopyns/Paspen/Te
Ma

PesynesTaT OBydeHMSsT

TwIisl OLI@HOYHBIX
MEepOnpPUATHIIA

3.
OPMEHTUPOBAHHEE

[IpaxkTUKO-

TeopeTuuyeckue salaHus
Ha xXapakKTepus3alLuio
XVMUUECKMUX DBJIEMEHTOB :
«MeTaymnueckue /
HeMeTaJIInueCcKue
CBOWICTRA,
BIIEKTPOOTPULLATEJILHOCTD
M CPOLOCTBO K BJIEKTPOHY
XVMUUECKUX DJIEMEHTORB B
COOTBETCTBUE C UX
BJIEKTPOHHEIM CTPOEHMEM U
[IOJIOXEHVEM B
[IEPUOONUECKON CUCTEME
XVIMMUEeCKMX BJJIEMeHTOB

O.M. MennmesieeBa»

Paspmen 2.
XuMuuyeckue
pPeaxuumn

XapakTepnsoBaTh
THUIOB XVMUYECKUX
peaxuun

Kourponeras pabora
«CTpoeHne EBemwecTBa u
XMMMYECKMNEe peaKuum»

OK 01
OK 04

TUIIBEL XUMUUECKMX
peaxkuum

CocTaBiAaThk peakKLuum
cCoenMHeHu4d,
pPas3JIOXeHUs,
obMeHa, 3aMeleHusd,
OKUCJIUTEJIbLHO—
BOCCTAHOBMTEJIbHEIE

peaxkuum

1.
COCTaBJIEHME YPaBHEHUM

3amauu Ha

peaxkumn:
COeIVMHEHUd,
3aMelleHUs, pPasJioXeHUd,
oOMeHa;
— OKUCJIUTEJIBHO-
BOCCTAHOBUTEJIbHBIX
peaxkuuy C
MCIIOJIb30BaHMEM MeTOoIa
BJIEKTPOHHOTO OajiaHca.
2.

MaCChEI BelleCTbBa WIIN

3amauyM Ha pacuyerT

obBEMa

Ta30B II0 M3BECTHOMY
KOJIMUEeCTBY BeElleCTBa,
Macce miam OOBEMY OIOHOIO
3 ydacTByKIMX B
peakuuy BeUEeCTB;
PacuYEeTH

Macce (o06BEMa,
KOoJIMYeCcTRa BelecTBa)

NPONYyKTOB peakluu, eCJu
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OK/IK

Mopyns/Paspen/Te
Ma

PesynesTaT OBydeHMSsT

TwIisl OLI@HOYHBIX
MEepOnpPUATHIIA

OOHO M3 BEIEeCTB MMeeT
npyMecu

Pasgen 3.
Crpoernne n
CBOMCTEBEA
HeOopTr'aHU4YeCKUX
BelleCTE

HccrnepoBaTh
CTpoOeHue un
CBOMCTBA
Heopranmqecxmx
BelecTB

Kourponeras pabora
«CBomcTBa
HEOpPTr'aHMYECKMX BelleCTB»

OK 01
oK 1.3
oK 2.3

Knaccubpmkaums,
HOMEHKJIATypa U
CTpOEHMUE
HEOPTAaHUUYECKMX
BENEeCTB

KiaccuomnumpoBaTh
HEeOpT'aHUUYECKME
BemecTBa B
COOTBETCTBUM C UX
CTPpOEeHUEM

1.

Ha3BaHME HEeOPpIT'aHMYEeCKUX

Tecr «HomMeHkIlaTypa u

BeUleCTB MCXOIS U3 UX
XYIMUUECKON OGOPMYJIEL MIIN
cCoCTaBJIeHME XVMUUECKOMU
GOpPMYJIBEL MCXOOa U3
Ha3BaHMA BelleCTBa 10
MEXIYHAPOIHOM WMJIIM
TPUBMAJILHOM
HOMEHKJIaAType» .

2.
MaCCOBOM IIOJIU

3amauM Ha pacuer
(Maccer)
XVMUYECKOT'O BJIEMEHTA
(coenmHeHMdA) B MOJIEKYyJIe
(cmecn) .

3.

o kJjaccubmkauum,

[lpakTHUeCcKkMe 3amaHUAg

HOMEHKJIATYpPE U
XUMHUUYECKMM QOopMyJiaM
HEOPTaHUUYECKMX BEIECTB
Pa3JINUYHBIX KJIACCOB.

4.
Ha onpenejieHue

[lpakTHUeCcKkMe 3amaHUAg

XVMMYECKOM aKTUBHOCTHU
BEUleCTB B 3aBUCUMOCTHU
BMIOA XMMMYECKOM CBA3U U
TUIa KPUCTAaJJIMUeCKOM

pemeTKu

OK 01
OK 02
K 2.2
IIK 3.8

OdUBUKO—
XVIMMUeCKrue
CBOMCTRA
HeOpI'aHNMYEeCKUX
BEIIECTRB

YCcTaHaBJIMBATDH
3aBUCUMOCTbD
OMBUKO—XUMUUE CKUX
CBOMICTB
HeOpPTaHUUYECKMX
BEIIECTB OT
CTPOEHMS aTOMOB U

1.
XVUMUUECKUX CBOMCTB

TecTt «OCOOEHHOCTHU
OKCMIOB, KMCJIOT,
OCHOBaHMUM, aMPOTEpPHHIX
TUMOPOKCUIOB U COJIEM».
2.

COCTaBJIEHME YPaBHEHUM

B3amaHu4a Ha
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Mopyns/Paspen/Te

TwIisl OLI@HOYHBIX

Ne OK/IIK PesynbTaT ObBydueHMs .
Ma MepONpUATHUNA
MOJIEKYJI, a TaKxXe XVMUYUECKMX PeaKLmil C
TUIIa ydacTMeM MNPOCTEIX U
KPUCTaJIINUYEeCKOM CJIOXHEIX HeOpIT'aHUUYEeCKUX
peueTKm BEleCTB: OKCUIOB
MeTaJlJIOB, HEeMeTaJlJIOB U’
aMOOTEPHEIX BDJIEMEHTOB;
HeOopTraHUYeCKUX KUCJIOT,
OCHOBAaHMM ¥ aMPOTEPHEIX
TUIPOKCUOOR,
HEeOpTaHMUECKUX COJIel,
XapaKTepusyoumus ux
CBOMCTBa M CIOCOOE
[IOJIyYEeHUS .
3. IpakTuko-
OPMEHTUPOBAHHEIE
TeopeTUUueckre 3amaHusd
Ha CBOMCTBa U IIOJIyUYeHUe
HEOPTaHNYECKUX BEUEeCTB
4 Pasgen 4. HUccnepoBaTs KouTponerass pabora
Crpoerue u CTpoOeHue u «CTpoeHue M CBOMCTBA
CBOMCTBA CBOMCTBA OpPr'aHNMYEeCKHMX BeleCTB»
OpT'aHNYECKMUX OpraHMYeCKUX
BelleCTB BellecTB
4.1|0K 01 |Knaccudpmukaumsa, Knaccubnumporarh 1. BamaHma Ha
IIK 1.4 |cTpoeHue u OpTr'aHUYEeCKUE COCTaBJIEHME HAaBBaHUMU

HOMEHKJIaTypa
OpTraHMYeCKUX

BemeCTB

BellecTBa B
COOTBETCTBUM C UX
CTPOEHMEM

OPTaHMYECKUX COEIOVHEHUMN
10 TPUBMAJIBHOM WU
MeXIOyHapOoIoHOM
CUCTEMaTUUIECKOM
HOMEHKJIaType .

2.
COoCTaBJIeHUE IIOJIHBIX U

B3amaHu4a Ha

COKpPAUEHHEIX CTPYKTYPHBIX
bopmMyJI OpTraHMUECKUX
BEWEeCTB OTIOEJIbHEX
KJIaCCOB.

3.
omnpeneJyieHMe IMIpPOoCTeMnlen

3amadym Ha

bopMyJIEl OpT'aHUYECKOM
MOJIEKYJIE, MCXOId U3
BJIEMEHTHOT'O COCTaBa

5)

(B

27




Mopyns/Paspen/Te

TwIisl OLI@HOYHBIX

Ne OK/IIK PesynbTaT ObBydueHMs .
Ma MepONpUATHUNA
4.2|0K 01 [CsonicTBa YCTaHaBIMBATH 1. BapmaHusa Ha
OK 02 |opraHmMueckux 3aBUCKMOCTb COCTAaBJIEHME YyPaBHEHUM
OK 04 [coenuHeHUMN OMBUKO-XVMUUECKUX |XUMUUECKUX peakLUM C
oK 1.2 CBOMCTB ydacTMeM OpraHMYeCKUX
IIK 2.2 OpPTaHUUYECKUX BElleCTB Ha OCHOBAHUM UX
BEIWEeCTB OT cocTaBa M CTPOEHUA.
CTPOEHUS MOJIEKYJI 2. BamaHusa Ha
COCTAaBJIEHME YyPaBHEHUM
XVMMYECKUX PeakKLuii,
VJIJTIOC TPUP YoM X
XVMMUECKME CBOMCTBA C
y4eToOM MEXaHMU3MOB
IPOTEKAaHMA OAaHHEIX
peakuuy U I'eHeTUUYeCKOM
CBA3M OPTaHUUECKUX
BEIEeCTB PAa3HBIX KJAaCCOB.
3. PacueTHHEe 3amaum IO
YPaBHEHUAM peakuum C
ydacTMeM OpTaHUYeCKUX
BElEeCTB.
4. JlabopaTopHasa paboTa
“llpeppalleHUAa
OpPTaHUYECKHUX BEUECTB
npm HarpesaHum"
4.3|0K 01 |MmeHTHOMKALMKSA ViccanenosaTs 1.lpakTUKO-
OK 02 |opraHmueckmux KadeCTBEeHHEE OPMEHTHUPOBAaHHBE 3aOaHMA
OK 04 |[BemecTB, HUX peakumnm I[I0 COCTaBJIEHUIO
3Ha4YeHue U OpPTaHUYECKUX XVMMMYECKMX PeaKLUil C
IIPVIMEHEHKE B COenVHEHUN yd4acTMeM OpTaHUYeCKUX
OBITOBOM U OTIHOeJIbHEIX KJIaCCOB |BellecTs, B T.4.
IPOU3BOACTBEHHOMU MCIIOJIb3YEMBIX IJIS UX
OedTeJIbHOCTU uneHTudmMKauum B OBITY U
JeJjioBekKa [IPOMEIJIEHHOCTH .
5 Paspen 5. XapakTepnsoBaTh
KnneTnuyeckmue u BIMSAHME PaBJIMYHBIX
TepMOOMHaMMUeCcKu |pakTopor Ha
€ BaKOHOMEPHOCTHK |paBHOBeCHUE M
IIpOoTeKaHus CKOpPOCThH
XUMUYIECKUX XMMUYECKHMX PpeaKLun
peaxuun
5 [OK 01 [CxopocThb XapakTepmns0BaTh [IpakTUKO-
OK 02 [xMMMYUECKUX BIMSAHUE OPMEHTUPOBAHHEIE
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Mopyns/Paspen/Te

TwIisl OLI@HOYHBIX

Ne OK/IIK PesynbTaT ObBydueHMs .
Ma MEepOnpPUATHIIA
IIK 1.1 |peakuuii. KOHLIEHTpAaLUmUmn TeOpeTUdYeCKre 3alaHud
IIK 2.3 |Xummuueckoe pearnpyomms Ha aHaun3 QaxKTOpPOEB,
paBHOBEcCUE BEUIEeCTB U BIMAKIMX Ha MWB3MEHeHM e
TeMIepaTyps Ha CKOPOCTU XUMUUECKOM
CKOPOCTBb peakuun. [IpaKTUKO-
XVMUUECKMX PeaKLUM|OPUMEHTUPOBAHHEE 3adaHUsA
XapakTepnu30BaTh Ha NpPMMEeHEHVEe MNPUHLUIIA
BJIIMdaHMEe u3MeHeHusa [(Jle-llaTesibe nmga
KOHIIEHTPAaUUN HaxXOXIEHVs HalpaBJIeHUI
BEIEeCTB, peakLuu CMeleHUsS PaBHOBECUS
cpensl u XVMMUECKOM peakUuuy u
TeMIIepaTyps Ha aHanus GaxTopoOB,
CcMelleHue BIMAKINMX Ha CMelleHUe
XVMUYECKOTO XVMUYECKOT'O PAaBHOBECHUS
PaBHOBECHUS

6 HUccrnemoBaTe
Paspen 6. MCTHUHHEE PaCTBOPEH
PacTeOpPEH C BaJaHHHMU

XapaKTepucTUuKaMu
6.1|0K 01 |llouaTue © PasmuuaThk MCTMHHEE|l. 3amaum Ha
OK 02 [pacTBOpPax PacTBOPH IPUTOTOBJIEHHUE
IIK 2.2 PacTBOPOB.
2. MpaxkTuko-
OPMEHTUPOBAHHEIE
pacueTHEEe B3alaHus Ha
OVICTIEPCHBEIE CUCTEMH,
UCIIOJIb3YyEeMEIE B OBITOBOM
M [NPOMUBBOACTBEHHOU
OeATeJIbHOCTY dYeJIOBEeKa
II |IpodeccmumoHanbLHO-OPMEHTHUMPOBAHHOE CoOHepXaHMe (comepkxaHMe MNPMKIAaZHOIO
MOZOyJIst)

7 Pasgen 7. OueHMBaTH BammTa kermca (c ydeToMm
XuMust B GHITY U IIOCJIeCTBUS 6ynymen
IIPOMBBOLCTBEHHOM |GHTOBOM MU npobdeccrnoHanbHOM
OesITeNBLHOCTHN IPOMBBOICTBEHHOM |OesITeJILHOCTH)
yeJioBeKa OesITeIBHOCTHN

YeJjioBeKa C I10BMULUM
BKOJIOTUYECKOM
6esomnacHoCTH
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Mopyns/Paspen/Te

TwIisl OLI@HOYHBIX

OK/IIK PesynbTaT ObBydueHMs .

Ma MepOonpuUsITHUA
OK 01 |Xummsa B OBITY U OLleHMBATH Kemic (c yueTom Oynymen
OK 02 |[OpOM3BOOCTBEHHOM |IOCJIEAOCTBMSA npodeCcCrMoHaIbHOM
OK 04 IedaTeJyIbHOCTU OBITOBOV U IeaTeJIbHOCTHM)
OK 07 |uenoBeka IPOU3BOIACTBEHHOM Bo3MOXHEIE TEeMBl KEMCOB:
IIK 1.3 OeaTeJIbHOCTHU 1. IoTenjeHue KJIMMaATa "
IIK 3.5 yeJioBekKa C IIO3MLMM |BEHCBODOXIEHME I'da30BEBIX

3KOJIOTUUECKOM
6e30IIacHOCTU

TUOPaTOB CO OHAa OKeaHa.
2.

nj4a aema-,

Bynyume MaTepmasiel
MaUllMHO— U
IpUOOPOCTPOSHUS .

3.
COJIHEUHEIX OaTapein.
4.

PacCcTMTEJIbHEIX IIpelriapaToB

Hosrele MaTepMraJlbel IOJIA

JlekapcTBa Ha OCHOBE
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