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1. OBIIAA XAPAKTEPUCTUKA IPUMEPHOM PABOYEM ITPOTPAMMBI
OBIIIEOBPA30BATEJ/IBHOM AUCHHUIIIUHBI «XUMHUA»

1.1. MecTO0 AUCUMIUIMHBI B CTPYKType OCHOBHON Npo¢deccuoHa/JIbHOMN
00pa3oBaTe/JIbHOU IPOrpaMMbl

O6uieobpasoBaTesibHasg JAUCHUIVIMHA «XHMUSA» U3ydyaeTcsd Ha 06a30BOM
ypOBHe B 00I1eo0Opa3oBaTeJ/bHOM IMKJe Y4eOHOro IJlaHa OCHOBHOH
npodecCUOHAJbHOM 00pa30oBaTeJbHOM NpOrpaMmbl AJI1  CHELUAJTbHOCTH
09.02.07 UHpopManMOHHBIE CUCTEMBI U IPOrpaMMHUpPOBaHUE

TpyaoeMKOCTb AUCHUIIUHBI «XUMUSI» Ha 6Aa30BOM ypPOBHE COCTaBJsIET 72
yaca, M3 KOTOpbIX 64 4Yaca - 6a30BbId MoAy/ab (6 paszesoB) U 8 4acoB -
npukaagHod MoAy b (1 paszes), BKIAOYAKIUKA NMPAKTUKO-OPUEHTUPOBAHHOE
coJiep>kaHrMe KOHKPeTHOU NpodpeCcCUr UJIU CIIelMaJIbHOCTH.

[IpukaagHONW MOAYJ/b BKJIKOYAeT OJUH pa3jes. Pazznen 7 «XuMus B ObITY U
NPOU3BOJCTBEHHOW [IeTeJbHOCTA 4YeJOBeKa» peaju3yeTcsd [Js  BCeX
npodeccuii/cnenyajbHOCTEd HA  MaTepuasJe  KEWCOB, CBSI3aHHbIX C
3KOJIOTMYECKOM 0e30MacHOCTbI0 M OI€HKOH TMOC/JAeACTBUM ObITOBOM U
NPOU3BO/ICTBEHHOM [1eATeJbHOCTH, IO OTpacasAM OyAylled npodecCuoOHAJbHOU
JleITeJIbHOCTH 00Y4YaoIIUXCHL.

[leppuon, oOyyeHUs U paclnpefesieHHe IO CceMeCcTpaM oOlpeJesseT
obpa3oBaTeJsibHasd OpraHu3anusg CaMOCTOATENbHO, C Y4ETOM JIOTUKHU
dbopMUpOBaHUA MNpPeAMETHBIX pe3yJbTaTOB, OOIIMX U NpOodecCUHOHATbHBIX
KOMIIETEHLUW, MeXINpeJMETHbIX CBfI3el C JPYrUMM  JUCHUIIMHAMHU
06111e06pa30BaTEJILHOTO U 0611eNpoPeCcCUOHATBHOTIO IMKJIOB y4eOHOTO MJIaHa.

1.2. llesiv ¥ JIaHUPpYyeMble pe3yJIbTaThl 0CBOEHUS JUCLUILIUHBI

1.2.1. llesiM 1 33424y AUCIHUILINHBI

dopmupoBaHUe y  CTYAEHTOB  MNpeACTAaBJEeHUS O  XUMHUYECKOU
COCTaBJISAOILEN €CTECTBEHHO-HAayYHOM KapTUHbI MHUpPA KaK OCHOBBI MPUHATHUSA
pelleHMi B >KUM3HEHHBbIX M MPOW3BOJACTBEHHBIX CHUTYyalUs1X, OTBETCTBEHHOTO
NOBeIeHUs B IPUPOJHOM Ccpefie.

3aa4M AUCHMILJIUHBI:

1) cdopMupoBaTh NOHMMaHUE 3aKOHOMEPHOCTEN NPOTEKAHUS XUMUUECKUX
NPOLIECCOB U SBJIEHUU B OKpYXKalllleHd cpene, LEeJOCTHOW HAyYHOU KapTHUHBI
MUPa, B3aUMOCBSI3U U B3aUM03aBUCUMOCTH €CTECTBEHHBIX HaYK;

2) pa3BUTb YMEHUS COCTaBJATb (GOPMyJibl HEOPraHUYECKUX U
OpraHUYeCcKUX BeILEeCTB, ypPaBHEHUSI XHWMUUYECKUX peaKlui, OObSACHATb WX
CMBbICJI, UHTEPIIPETUPOBATh PE3YJ/IbTAThl XUMUYECKUX IKCIIEPUMEHTOB,



3) cdopMUpoBaTh HABbIKK MPOBEJEHUS MNPOCTEUIINX XUMUYECKUX
3KCIIEpUMEHTAJIbHBIX HCCAEJN0BAaHUUN C COOJIIOJleHWEeM IMpaBUJ 6e30MacHOTo
ob6pallleHus C BellleCTBaMU Y JIabopaTOPHBIM 000py 0BAaHUEM;

4) pa3BUTb YMEHHUS HCIOJIb30BaTh MHPOPMALUI XMMHUYECKOT0 XapaKTepa
Y3 pa3JINYHbIX UICTOYHUKOB;

5) cdopmupoBaTh yMeHMS MPOTHO3UPOBATh MOCJAEACTBUS  CBOEM
JIeITeJIbHOCTU UM XUMHUYECKUX TNPUPOAHBIX, OBITOBBIX W MPOW3BO/CTBEHHBIX
NPOIECCOB;

6) chopMHUpPOBaTh MOHMMAHUE 3HAYUMOCTH [JOCTMIXKEHUH XHMUYECKOU
HAyKH{ U TEXHOJIOTUH /I Ppa3BUTHUS COLMAJIbHOW U MPOU3BOACTBEHHOM chep.



1.2.2. [llnranupyemblie pe3ybTaTbl 0CBOEHHUS 001 e00pa30BaTeJbHOM AMCLHUIIMHBI B COOTBeTCTBUU ¢ PI'OC

CIIO u1 Ha ocHOBe ®I'OC COO
Koa u Ill1aHupyemMsblie pe3y/ibTaTbl OCBOEHMSA AU CLUIIIMHBI
HauMMeHOBaH
ue
dopmupyembl
X O6mue!l JucnuniMHapHbie?
KOMIIeTeHLIU
174

OK 01. B yacTH TpyA0BOro BOCNUTAHUA: - BJIQJIETb CUCTEMOW XMMUYECKUX 3HAHUH, KOTOpasg BKJIOYAET:
BbI6UpaTh - TOTOBHOCTb K TpPYZy, OCO3HAHHE ILIEHHOCTH | OCHOBOMOJIAralol[he  MOHATHUS  (XUMHUYECKHH  3JIEMEHT, aToM,
CIOCOOBI MacTepCTBa, TPYA0JI00UE; 3JIEKTPOHHasi 000JiI04Ka aToMa, S-, p-, d-3JIeKTPOHHbIe OpOUTAIU
pelieHus - TOTOBHOCTb K AaKTHUBHOM [JeATeJbHOCTH | aTOMOB, HMOH, MOJIEKYJld, BaJIEHTHOCTb, 3JIEKTPOOTPULATENbHOCTD,
3a4a4 TEXHOJIOTUYECKOMN v COLMAJIbHOM | CTeleHb OKHWUCJeHMUs, XMMHUYecKasd CBfi3b, MOJIb, MOJIIpHasg Macca,
npodeccroHas | HaNpaBJeHHOCTH, CIOCOOHOCTb MHUIIMUPOBATD, | MOJISIPHBIA 00'beM, YIrJepoJAHBbIA CcKeseT, (yHKLUHMOHA/NbHAsA TCPYIIa,
bHOU IJIAHUPOBAaTh M CaMOCTOATEJNbHO BBINOJIHATH | paflUKaJ, HW30Mepus, HU30Mepbl, TOMOJIOTUYECKUW pAJ, TOMOJIOTH,
JeATeJIbHOCTH | TaKylo JeATeJbHOCTb; yrJIeBOLAOPOAbI,  KUCJOPOL- U  a30TcoJepaljpue  COeJUHEHMH,
IpUMEHUTEeJb | - VHTepec K pa3/INYHBIM cbepaM | 6UOJIOTUYECKM aKTUBHblEe BellecTBa (YrJIeBOABI, >KUpPbl, O€EJIKH),
HO K npodeccroHaJbHOM [eaTeJbHOCTH, MOHOMeEp, I[OJUMep, CTPYKTYpHOe 3BEHO, BBICOKOMOJIEKY/ISPHbIE
pa3/IMYHbIM OB/lajjeHUe YHUBeEpPCaJIbHbIMU Y4YEOHBIMM | COeJUHEHHUS, KPUCTAJIMYeCKasd pelleTKa, TUIbl XUMHUYEeCKUX peaKkLUn
KOHTEKCTaM NO03HaBaTeJ/IbHBIMM el CTBUSAMU: (OKMCIUTENBHO-BOCCTAHOBUTEJIBHBIE, 3K30-U 3H/J0TepMUYECKHE,

a) 6a30Bble JIOTUYECKHU e JelCTBUSA:

- caMocCTosiTesJibHO  GOpMyJUPOBaTb U
aKTyaJIM3UpOBaTh Mpo6JieMy, pacCMaTPUBATh
ee BCECTOPOHHE;

- YCTAHaBJMBATh CYLeCTBEHHbIN MPHU3HAK UJIU
OCHOBAHHS /il CPaBHEHUs, KJacCUPUKALUU U

peakL MM MOHHOrO 0OMeHa), pacTBOP, 3JE€KTPOJIUTHI, HE3JEKTPOJHUTHI,
3JIEKTPOJIMTHYECKAs [JUCCOLUALUS, OKHUCJIUTENb, BOCCTAaHOBUTEJD,
CKOPOCTb XMMHUYECKOM peakluH, XMMUYeCKOe paBHOBeCHE), TEOPUU U
3aKOHBI (Teoprsl XUMHUYECKOT0 CTPOEHUs] OpraHWYecKuX BeljecTB A.M.
ByTneposa, Teopus 3JIEKTPOJIUTUYECKOHN JUCCOLAALHH,
nepuoaudecku 3akoH /.M. MeHzesieeBa, 3aKOH COXpaHEHHUS MacChl),

! Vka3bIBalOTCA IMYHOCTHBIE M MeTaNpeMeTHbIe pe3yabTaThl u3 ®T'OC COO (B mocaeaHel pefakuuu ot 12.08.2022) B oTraronbHoi popMe, popMUpyeMble
0611e06pa30BaTeJIbHOMN U CLUIIJIMHON
2 lucuuniuHapHble (MpeAMeTHbIe) pe3y IbTaThl yKa3bIBAKTCSA B COOTBETCTBUM C METOMKOM MpenojaBaHus AUCHUIIMHbI




006001LeHUS;

- OmpeAessaThb LeJu JAesaTeJbHOCTH, 33JaBaTh
napaMeTphbl U KPUTEPUHU UX AOCTHXKEHUS;

- BBISIBJIATh 3aKOHOMEPHOCTH W NMPOTUBOPEYHS
B pacCMaTpUBaEMbIX SIBJIEHUSX;

- BHOCUTb KOPPEKTUBbI B [eATeJbHOCTb,
OLIeHHMBATh COOTBETCTBHE PE3yJIbTATOB IeJSIM,
OLIEHMBATh PUCKHU MOCJIEJCTBUMN J1€ATETbHOCTY;
- pasBUBaThb KpeaTUBHOE MbIIIJIEHHE TMpPHU
pellleHUH KU3HEHHbIX TPo06JieM

6) 6a30BbIe HCCIeA0BaTe/IbCKUE AEeVCTBUS:

- BJIAJIETH HaBbIKaMH y4eOHO-
Hcce0BaTe bCKOH U NPOEKTHOM
JeATEeJIbHOCTH, HaBbIKaMH paspelieHus
npoo6Jiem;

- BBISIBJIITh IPUYMHHO-CJIE/ICTBEHHbIE CBA3U U
aKTyaJIM3UPOBaTh 3ajlavy, BbIJIBUTaTh

rumnoTe3y ee pelmeHHrud, HaXOAWTb apryMEHThbI
AJId  A0Ka3aTeJIbCTBa CBOHUX YTBep)KﬂeHHﬁ,
3a/1daBaThb IIapaMeTpPbl U KPUTEPHUHU PELICHHNA;

- AHAJIN3UPOBATDL IIOJIY9Y€HHbIE€ B X0/€ pellI€eHUu A
3aJa4YMu pe3yJibTaTbl, KPUTHYECKH OLEHHBATb

X AOCTOBEPHOCTD, IIPOTHO3HUPOBATHb
HW3MEHEHHE B HOBBIX YCIIOBHUAX;
- YMETb I[NIepeHOCHUTDb 3HaHHUA B

M03HABATEJbHYI M MPAKTUYECKYI0 00JacTH
»KHU3HeJlesTeJIbHOCTH;

- YMeThb WHTErpupoBaTb 3HAHUSA M3 pPas3HbIX
npeAMeTHBIX 06J1acTew;

- BBIABUIraTb HOBBIe HJeH, MpejJaraThb
OpHUTHHAJIbHBIE MMOAXO0/Ibl U PEllleHHUs];

- COCOOHOCTh UX HUCII0JIb30BaHUS B
M03HAaBAaTEJbHOU U COIIHUAIbHOU NMPAKTHKeE

3aKOHOMEPHOCTH, CUMBOJIMYECKHUU S3bIK XUMHUH, (GAKTOJOTHYECKHUE
CBeJleHMsl O CBOMCTBAaX, COCTaBe, MOJy4YeHHMHM U 6e30macHOM
VCIIOJIb30BAHUM BaXXKHEMIIMX HEOpPraHWYeCKMX U OpraHu4YecKux
BeILleCTB B ObITY U NPAKTUYECKOH JeATe/IbHOCTH YeJI0BEKA;

- YMeTb BBIABJIATH XapaKTepHble IPU3HAKU U B3aUMOCBA3b U3yUYEHHBIX
NOHATHUH, NPUMEHATb COOTBETCTBYWOIWE IOHATUA IPU OINKCAHUU
CTPOEHUS U CBOMCTB HEOPTraHWYECKHMX U OPraHUYEeCKHX BEeLeCTB U MX

NpeBpalleHuH; BbIABJATH B3aMMOCBA3b XWMHWYECKHX 3HAHUU C
NOHATUSAAMU M TNPEACTABJEHUSAMU [JPYyrUX eCTeCTBEHHOHAYYHbIX
peMeTOB;

- yMeTb HCHO0JIb30BaTh HAWMEHOBAaHUS XUMHWYECKUX COeJMHEHUU
MEXYHApOJAHOr0 COl03a TEOpeTUYEeCKOW U NPUKIAJHOW XHMHHU U
TpUBUAJIbHbIe HAa3BaHUsS BaXKHEWUIIMX BeleCTB (3TUJIEH, alleTHJIEH,
raviepuH, peHos, GopMasiberu/l, yKCyCHasi KHUCJI0Ta, TJUIUH, yTapHbIHA
ras, yrjeKuc/abli ra3, aMMuak, raiieHas U3BeCTb, HeraileHasi U3BeCTb,
NMTbeBasi COJA U JAPYrUx), COCTaBJAATb POPMYJbl HEOPTAaHUYECKUX M
OpraHUYEeCKUX BELeCTB, YPaBHEHUSI XUMHUYECKHUX peaKLUH, 00'bCHATH
MX CMBICJI; IOATBEPXKATh XapaKTepHble XMMHUYEeCKHe CBOMCTBA BELECTB
COOTBETCTBYIOLUIMMH 3KCIIEpUMEHTAMM W 3alMUCAMU YpaBHEHHUU
XUMHUYECKUX PeaKLUH;

- YMeTb yCTAHABJMBATh NPHUHA/JIEXXHOCTb U3y4YEeHHbIX HEOPTraHUY€eCKUX
M OpraHuMYyecKHUX BelleCTB K ONpeJleJIeHHbIM KJjaccaM U TIpyIlnam
COeJMHEHUH, XapaKTepHU30BaTb HUX COCTAaB U BaXKHeHllMe CBOMCTBA;
onpefiesiiTb BUJbl XUMHYECKUX CBsi3ed (KOBasIeHTHasl, MWOHHas,
MeTa/UIMYecKas, BOJIOPOJIHAsA), TUIbl KPUCTA/JIMYECKUX pPeLIeTOK
BellleCTB; KJacCUPULIMPOBATh XUMUYECKHE PEAKLIUH;

- cbopMupoBaTh MpeACTABJEHHUS: O XUMUYECKOW COCTaBJAIOIILEN
€CTEeCTBEHHOHAyYHOHW KapTHHbl MHpPaA, POJM XHMHU B I[O3HAHUHU
SIBJIGHUA TpUpoJbl, B (GOPMUPOBAHUM MbIIIJIIEHUSI U  KYJbTYPhI
JIMYHOCTH, ee QYHKUUOHAJbHOW TPAMOTHOCTH, HEOOXOJAMMOU AJs
pellleHUs] TMPAKTUYECKUX 33/a4 M 3KOJIOTHYEeCKHU O0OGOCHOBAHHOTO
OTHOILIEHUS K CBOEMY 3/I0POBbIO U IPUPOJHOM CpeIE;

- yMeTb MPOBOJUTH PACUYEThI 10 XUMUYECKUM PopMyJsiaM U ypaBHEHUSIM




XUMHUYECKUX peaKIMi C HCIoJb30BaHUEM (PU3NYECKUX BEJUYHH,
XapaKTEePHU3YIOIIMX BeleCTBAa C KOJUYECTBEHHOW CTOPOHBI: MaccChl,
o6beMa (HOpMaJibHble YyCJIOBHUSI) Ta30B, KOJHMYECTBA BeIlECTBa;
WCII0JIb30BaTh CHCTEMHble XHMHUYeCKHe 3HaHUA [Jis HPUHATHUS
pellleHUH B KOHKPETHBIX J»KU3HEHHBbIX CHUTyalusX, CBS3aHHBIX C
BellleCTBaMH U UX IPUMeEHEHHEM

OK 02.
Hcnonb3oBaTh
COBpEMEHHbIE
cpeAcTBa
TIOMCKa,
aHa/Iu3a U
WHTepIpeTarj
1797
MHPOpMaLuU
U
MHbOpPMALMOH
Hble
TEXHOJIOTUH
Jist
BbINOJIHEHU S
3a/ja4y
npodeccuoHal
bHOU
JlesITeIbHOCTU

B 06/1acTH e HHOCTH HAY4YHOTr 0 NO3HAHMA:

- cpOpMHUPOBAHHOCTb MHUPOBO33peHHUS,
COOTBETCTBYIOLIEr0 COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAyKU U OOILECTBEHHOUN MPAKTUKH,
OCHOBaHHOTO Ha uasnore KYJbTYP,
CMOCOOCTBYIOILET0 OCO3HAHUIO CBOETO MeCTa B
HOJIMKYJIbTYPHOM MUPE;

- COBEpIIEHCTBOBaHHUE A3BIKOBOH U
YHUTaTeJbCKOM  KYJbTYpbl KaK  CpeJiCTBa
B3aUMO/JIENCTBUS MEXAY JIOAbMH U MO3HAHHUS
MUPa;

- 0CO3HaHME LIeHHOCTHU Hay4YHOH e TeJIbHOCTH,
FOTOBHOCTb OCYILECTBJSATb MPOEKTHYH H
MCCJ1e/l0BaTEbCKYI0 JlesITeJIbHOCTb
WHAUBHU/AYAJbHO U B TPYIIIE;

OBjlajleHUe YHHUBEpPCAJbHBIMU Yy4YE€OHBIMHU
NMO3HaBaTe/IbHbIMU J€UCTBUSMU:

B) pa6oTa c uHpopMaLue:

- BJIaZIeTh HaBbIKaMU MOJIydeHUs1 HHGOpMaluu
U3 MCTOYHUKOB pa3HbIX THUIIOB,
CaMOCTOSITEJIbHO OCYLeCTBJIATD MOUCK, aHAJIU3,
CUCTEMATH3AIUI0 % WHTEepIpeTaLuio
MHbOpMallMK Ppa3/IMYHbIX BHAOB U dopMm
npe/iCTaBJEeHUS;

- C03/]aBaTh TEKCThI B pa3/IMYHbIX popMaTax C
y4eTOM Ha3HauyeHUs1 WHOOpPMAIMHU U IeJieBOr

- YyMeTb IJIAHUPOBAaTb M BBINOJHATh XUMHUYECKUH 3IKCHEPUMEHT
(npeBpaleHUsI OpraHMYeCcKHUX BelleCTB NPU HarpeBaHUM, NOJIy4YeHHe
3TWUJIeHAa W HW3y4YeHHe ero CBOMCTB, KayeCTBEHHble peakLHUU Ha
aJbJleTU/bl, KpaxMaJs, YKCYCHYI0 KHCJOTY; JeHaTypauusi 6eJKoB NpHU
HarpeBaHUH, [|BETHbIE peaKIMU 6eJIKOB; NPOBOJAUTh PeaKLMM MOHHOTO
06MeHa, onpesesisiTh Cpely BOJHBIX paCTBOPOB, KAYeCTBEHHbIE peaK U
Ha cyjabdaT-, KapOboHAT- W XJOPH/JA-aHHOHbl, Ha KaTHOH aMMOHMUS;
peliaTb SKCIEepHMeEHTajbHble 33Jjadd Mo TeMaM "MeTamibl" U
"HemeTasnibl") B COOTBETCTBUM C NpaBUJaMU TEXHUKHU 6€30MaCHOCTHU
npu obpalleHUU C BellecTBaMM U JIabOpaTOPHBIM 060pPYA0BaHUEM;
NpeACcTaBaAsATb pe3yJbTaTbl XMMHUYECKOTO 3KCllepUMeHTa B Qopme
3allUCH YpaBHEHUM COOTBETCTBYIOLUIMX peakuud U GopMy/aupoBaTh
BbIBO/Ibl HA OCHOBE 3TUX Pe3yJIbTATOB;

- yMeTb aHaJIM3MPOBaTh XMMHUYECKyl0 MHPOpMalMIo, MOJydyaeMyr M3
pa3HbIX UCTOYHUKOB (CpejCcTB MaccOBOW MHPopMaLuH, ceTb UHTepHeT
" ipyrue);

- BJIQJIeThb OCHOBHBIMM MeETOJAaMM HAyyHOro MO3HAaHHUA BeLIeCTB U
XUMUYECKUX sBJeHUN (Hab/loZleHHe, H3MepeHHe, IKCIePUMEHT,
MO/leJIMpOBaHuE);

- yMeTb NPOBOAUTH pacyeThbl N0 XUMHUYeCKUM GOpMysiaM U YpaBHEHUSM
XUMHUYECKUX peakUUMh ¢ ucnosb3oBaHMeM (QU3NYECKUX BeJUYHH,
XapaKTepU3yIOIIUX BellecTBA C KOJWYECTBEHHOW CTOPOHBI: Macchl,
o6beMa (HOpMaJsibHble VCJIOBUSI) Ta30B, KOJIMYeCTBA BeLECTBa;
MCIOJIb30BaTh CUCTEMHblE XUMHUYeCKUMe 3HaHUA [ NPUHATUS
pelleHU B KOHKPETHBIX >KU3HEHHBIX CUTYalMsX, CBSI3aHHBIX C
BellleCTBAaMU U UX NPpHMeEHEHHEM




ayAUTOpUH, BbIOMpaAss ONTUMa/bHYyI GopMy
npe/CTaBJeHUs U BU3yalU3alluy;

- OILIEHUBATh JOCTOBEPHOCTb, JIETUTUMHOCTb
MHbOpMallMY, ee COOTBETCTBUE MPABOBbIM U
MOpaJIbHO-3THYECKHUM HOpMaM;

- UCNI0JIb30BaTh CpPeACTBA MHPOPMAIMOHHBIX U
KOMMYHHKAI[MOHHBIX TEXHOJIOTUM B pelleHuH

KOTHUTHUBHBIX, KOMMYHHUKaTUBHBIX U
OpraHu3alMOHHbIX 33/a4 C COOJIIJeHHEM
TpeboBaHUI 3PTrOHOMUKH, TeXHUKHU

0e30MacHOCTH, TUTHEHBI, pecypcocbeperxeHus,
IpPaBOBbIX U  3TUYECKUX HOPM, HOPM
MHGOPMALIMOHHOU 6€30MaCHOCTY;

- BJIaJIeThb HaBbIKAMH pacrno3HaBaHUS U
3al[MTbl MHPOPMALMU, UHPOPMAIIMOHHOU
0e30MacCHOCTH JIMYHOCTH;

OK 04.
ddpdekTUBHO
B3aMMOJIeHCTB
OBaTh U
paboTaThb B
KOJIJIEKTUBE U
KOMaH/ie

- rOTOBHOCTb K CaMOpa3BUTHIO,
CaMOCTOSITEJIbHOCTH U CaMOOTIpe/ie/IeHUIO;
-OBJIaJleHHE HaBbIKaMH y4yeOHO-
M CC/IeI0BATEbCKOM, IPOEKTHOM U COLMAIbHOMU
e TeJIbHOCTH;

OBJj1aileHHue YHHBEPCaJIbHbIMM
KOMMYHHMKATUBHBIMU A€ CTBUAMU:

6) coBMeCTHas AeATe/JbHOCTb:

- MOHHMMAaTb W HCIOJIb30BaTh IPEUMYIIeCcTBa
KOMaHJHOMW U UHAMBUIyaJIbHOU PaboThI;

- IPUHUMATD I|eJIM COBMECTHOH J1esITeJTbHOCTH,
OPraHM30BbIBAaTh U KOOPJAUHUPOBATH JIEHCTBHUS
II0 ee JIOCTMXKEHMUIO: COCTaBJIATb IIJIaH
JIeCTBUM, pacnpeiensTb poJd C y4eTOM
MHEHHUH y4YaCTHHUKOB OOCYXKJAThb Pe3yJbTaThbl
COBMECTHOM paboThI;

- YyMeTb IIAHUPOBAaTb M BBINOJHATh XUMHUYECKUH 3KCIEPUMEHT
(npeBpalleHUsI OpraHMYeCcKHUX BelleCTB NPH HarpeBaHUM, MOJy4YeHHe
3THUJIeHAa W HW3y4YeHHe ero CBOMCTB, KayeCTBEHHble peaKIUU Ha
aJbJleTU/bl, KpaxMaJs, YKCYCHYI0 KHCJOTY; JeHaTypaluusi 6eJKOB HpHU
HarpeBaHHWH, [|BETHbIE peaKIMU OGeJIKOB; NPOBOJAUTh PEaKLMM HOHHOTO
06MeHa, onpesesiTh Cpely BOJHbIX paCTBOPOB, KAYeCTBEHHbIE peaKIUU
Ha cyjabdaT-, KapOboHAT- W XJOPH/JA-aHHOHbl, HAa KaTHOH aMMOHUS;
pemiaTh 3KCIepUMEHTa/bHble 33Jadyd Mo TeMaM MeTamibl' |
"HemeTanibl") B COOTBETCTBUU C NMpPaBUJAaMU TEXHUKH 6€30MaCHOCTHU
npyd oO6palleHUH C BelecTBaMU U JIaGOPATOPHBIM 0060pYJ0BaHUEM;
NpeJCTaBAsATh pe3yJbTaTbl XUMHYECKOTO 3KclepuMeHTa B ¢dopme
3alKiCU YpaBHEHHUH COOTBETCTBYIOUIMX peakUUd U ¢GOpMyJIHMpOBaTh
BbIBO/Ibl HA OCHOBE 3TUX Pe3yJIbTaTOB




- KOOPAUHHUPOBATb U BBINOJHATb pPaboTy B
YCJOBUSIX  peaJibHOT0, BUPTYaJbHOTO U
KOMOMHUPOBAHHOTO B3aUMO/IeMCTBUS;

- OCYLIeCTBJISITh MO3WTHUBHOE CTpaTeruyeckoe
noBeJieHHEe B pas/IMYHbIX CUTyaLUsX,
NpOSBJIATh TBOPYECTBO U BOOOpaKeHHUE, ObITh
MHULUATUBHBIM

OBi1apeHue YHUBePCA/IbHbIMU
pery/jisiTUBHBIMU AeiCTBUSMU:

I') IpUHSATHE Ce0d U APYTUX JIOAen:

- IpUHUMMAaTb MOTHUBBI U aApPryMeHTbl JAPYTUX
Joaen npu aHasiuse pe3y/sbTaToB
JlesITeJIbHOCTY;

- NpU3HaBaThb CBOEe IpPaBO M MpPaBO JAPYTUX
JIIOJIeH Ha OLINOKY;

- pa3BUBATh CIIOCOOHOCTb MOHUMATh MUP C
NO3UIMH APYTOro YeJ0BeKa;

OK 07.
CognelicTBOBaT
b COXpPaHEHUIO
OKpy>Karolien
cpeapl,
pecypcocbepe
YKEHHUIO,
IPHUMEHSTh
3HaHUA 00
M3MeEHEHUHU
KJIMMaTa,
HPUHIUIIBI
6epeXJIMBOro
IPOU3BO/CTBA
, 3 PeKTUBHO

B 06/1aCTH 3K0/1I0rM14€eCKOro BOCNUTaHUS:

- chOpMHUPOBAHHOCTh 3KO0JIOTUYECKOM
KyJIbTYpbl, MOHHMaHHEe BJIMSHHUS COILMAJbHO-
3KOHOMHUYECKHX IIPOLIECCOB HA COCTOsSIHUE
NPUPOJHON M COLMAJIbHOW cpe/ibl, 0CO3HAHUE
rJ1I00aJbHOTO XapakTepa 3KOJIOTHYECKUX
npob6Jem;

- IJIAaHUPOBAaHHUE U OCYIeCTBJIEHUE JeHCTBUH B
OKpYy:Kalllell cpejie HA OCHOBE 3HAHUs Liesel
YCTOWYHUBOTrO PAa3BUTHUS YEJI0BEUECTBA;
aKTHUBHOE HENpUSTHE AeWCTBUH, NMPUHOCAIINX
BpeJi OKpY>Kalollel cpeje;

- yMeHHe MPOTHO3UPOBATh HEGJIArONpPUSATHBIE
3KO0JIOTUYECKHE MOC/Ie/ICTBUS
npeJnpuHUMaeMbIX JeCTBUH, TpeloTBpaIlaTh

- chopMHUpOBAThH NpeACTABJEHHUS: O XUMHUYECKOH COCTaBJISIOIIEN
€CTeCTBEHHOHAYYHOW KapTUHbI MHpPA, POJM XUMHU B TO3HAHUU
SIBJIEHUH TOpupoabl, B (POPMHUPOBAHMU MBbIIIJIEHUS W KYJbTYpPbI
JIMYHOCTH, ee (QYHKUMOHAJbHOW TPaMOTHOCTH, HEOOXOAHWMOM i
pellleHUs] TMPAKTHYECKUX 33aJlad M IKOJIOTUYECKH O0OOCHOBAHHOTO
OTHOIIIEHHS K CBOEMY 3/I0POBbIO U MPUPOIHOM CpeJie;

- yMeTb COOJIIOAATh TMpaBUJA 3KOJIOTHUYECKH IIeJIecCO06pa3HOro
NoBeJIeHUsI B ObITY U TPYAOBOU [AeATEeNbHOCTH B ILEeJSX COXpPaHeHUs
CBOEro 3/I0pOBbSI W OKPYXKalollled MNPUPOAHOW CpeJlibl; YYUTBHIBATh
ONACHOCTh BO3JIEMCTBUS Ha JKHUBble OpPraHU3Mbl ONpeJe/IeHHBIX
BEIeCTB, INOHMUMAasi CMBICJ TI0Ka3aTessl MpeAeJbHOM JONMYyCTUMOM
KOHILIEHTpaI1uH
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JefiCTBOBAThb B
Yype3BblYaWHbI
X CUTyalUsIX

150°6
- pacliupeHue OIbITA eATeJIbHOCTU
3KO0JIOTUYeCKOM HallpaBJIEHHOCTH;

- OBJIaJleHVe HaBblKaMU yuebHO-
WCCJIe[l0BATE/IbCKOM, IPOEKTHOM U COLlMa/IbHOMN
JlesITeIbHOCTY;

IK 1.2.
PazpabarbiBath
MPOrpaMMHEIE
MOJYJIH B
COOTBETCTBHUH C
TEXHUYECKUM
3aJJaHHEM.

OdopmisTh JOKYMEHTAIIMIO HA TPOTPAMMHBIE
cpeacTsa

OcHoBHBIE ATaMbl pa3pabOTKU MPOrPaMMHOTO 0OecTIeUeHHUSI.
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2. CTPYKTYPA YU COJEPXKAHUE OBIIIEOEPA30BATEJ/IbHOM

AUCHOUIIJIMHBI «XXUMUWA»

2.1. 06'beM AMCHUIIIMHBI M BUAbI Y4€O0HON paGOThI

Buj yueGHOM pa6oThI

06BeM B yacax

O6bem o6pa3oBaTe/IbHOW NPOrpaMMbl AH CLLUTITIMHBI 72
B T.4.

OcHOBHOe coaepKaHue 64
B T. Y.!

TeopeTHu4Yeckoe 00ydyeHue 28
NpaKTUYeCKHe 3aHATUA 26
JlabopaTOpHbIe 3aHATUS 10
IIpodeccroHa/IbLHO-OPUEHTUPOBAHHOE COAEePKAHUE 6
(copepkaHue NPUKJIAZHOTO MOAYJIA)

B T.Y..

TeopeTU4YecKoe 00ydyeHUe 2
NpaKTU4YeCKHe 3aHATHUSA 4
CamocmosimeavHas pa6oma 2

IIpomesicymouHas ammecmayus (JugdepeHyuposaHHulii 3a4em)
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2.2. TeMaTU4YeCKMH IVIAH U COAEPKAaHUE JUCIUNIUHBI

dopMmupyeMsl
HaumeHoBaHue | CoaepkaHue y4eOHOro MaTepuasia (OCHOBHOe M NpodecCHOHaTbHO-OpPUEHTUPOBAHHOE), 06BeM YaCOB e
pa3/ziesioB U TeM JlaGopaToOpHbIe M IPAKTUYEeCKUE 3aHATHA, IPUKJIAaJHOA MOAY/Ib
KOMIIETEHIIU U
1 2 3 4

OcHOBHOe coAepxKaHue
Paspaes1 1. OCHOBBI CTpOEHMA BellecTBa
Tema 1.1. OcHOBHOe coaep:KaHue 4 OK 01
CtpoeHue
ATOMOB TeopeTnuyeckoe oGy4yeHne 2
XUMUYEeCKUX - .
5JIeMEeHTOB U CoBpeMeHHasa MoJesb CTpoeHHUs aToMa. CHMBOJIMYECKUU A3bIK XMMUU. XMMHUYECKUH 3JIEMEHT.
npuposa JJeKTpoHHasA KoHurypauuss atoma. Kimaccudukauusi XMMHYECKUX 3JeMeHTOB (s-, p-, d-
XUMUYECKOii 3JieMeHTbl). BasieHTHbIe 3/1eKTPOHbI. BajJleHTHOCTb. JJIeKTPOHHAs! MPUPOJAa XUMUYECKON CBS3H. 2
CBAI3M JJIEKTPOOTPULIATENbHOCTb. BU/Ibl XUMHUYeCKON CBSI3U (KOBaJieHTHas, HUOHHAsl, MeTaJlJInyeckKas,

BOJIOPO/iHAs1) U CIOCO6bI ee 06pa30BaHHUS

IIpaKkTU4YecKre 3aHATUSA 2

PelneHve 3ajaHuii Ha MCNOJIb30BaHWE XMMHUYECKOW CMMBOJIMKA WM Ha3BaHUM COeJUHEHUU IO

HOMEHKJIaType MeX/yHapoJHOTO COl03a TeOPeTUYeCKOW U MPUK/IAJHOW XUMUHU U TPUBHAJIbHBIX

Ha3BaHUW [Ji1 COCTaBJIEHUS XWUMHUYECKUX GOpMyJ [ABYXaTOMHBIX COeJUHEHUH (OKCUZOB,

cy/bQUI0B, TUAPUOB U T.I.) U |PYTUX HEOPTaHUUECKUX COeITUHEHUN OT/e/IbHBIX KJIaCcCOB. 2

[IpakTYyeckue 3aJjlaHU Ha YCTAHOBJIEHUWE CBA3UM MeEXJYy CTPOEHUEeM aTOMOB XWMUYECKUX

3JIEMEHTOB U IepUOJUYECKUM U3MEHEHNEM CBOWCTB XMMHUUYECKHUX 3JIEMEHTOB U UX COeJUHEHUU B

COOTBETCTBUHU C N0J10’KeHUEeM [lepuoinyecKor CUCTEMBI.
Tema 1.2. OcHOBHOe coaepKaHue 2 OK 01
[lepuogryeckum OK 02

IIpaKkTU4YeCcKue 3aHATUA 2
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3aKOH U TabJsin1a

JLU.

MeHpesieeBa

[leproaunyeckas cucreMa XuMU4ecKux 3j1eMeHTOB /I.U. MeHzeneeBa. ®usndeckuil cMbICa
[leprognyeckoro 3akoHa /I.U. MeHnzesneeBa. 3aKOHOMEPHOCTHU U3MEHEHHUS CBOUCTB XUMHUYECKUX
3JIEMEHTOB, 06pa3yeMbIX UMHU NPOCTBIX U CJA0KHBIX BELECTB B COOTBETCTBUH C MOJI0KEHUEM
XUMHUYEeCKOro 3yieMeHTa B [lepuoanyeckoy cucreMe. MUpoOB0o33peHYECKOe U HAy4YHOe 3HaYeHH e
[leprognyeckoro 3akoHa /I.U. MengeneeBa. [Iporuossl JI.U. MeHpeneeBa. OTKpbITHE HOBBIX
XUMUYECKUX 3JIEMEHTOB.

PelieHre NpaKTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3a/laHUM HA XapaKTepU3al U0
XUMHUYECKUX 3JIEMEeHTOB «MeTa/sinyeckre / HeMeTa/lJIMyeCcKue CBOMCTBA,
3JIEKTPOOTPULLATENBHOCTh XUMHUYECKUX 3JIEMEHTOB B COOTBETCTBUU C UX 3JIEKTPOHHBIM
CTPOEHHEM U NOJIOXKEHUEM B IEPUOIUYECKON CUCTEME XUMUYeCKUX 31eMeHTOoB /I.U.
MeHgeneeBa»

Paspes 2. XuMuyeckue peakiuu

Tema 2.1. Tunsl
XUMHUYECKUX
peakuumn

OcHOBHOE cogepiKaHue

TCOPETI/I‘ICCKOE o6yqe1-me

KJIaCCI/ICl)I/IKaHI/IH H THUIIbl XUMHW4YE€CKUX peaKuHﬁ Cy4aCTHUEM HEOPraHUYe€CKHUX BELleCTB.
CocTaBsieHHne ypaBHEHI/If/’I peaKU,I/Iﬁ CoOeAHEeHHA, pa3JIOXKEeHHU A, 3aMelll€HU4, 06M6Ha, B T.4.
peaKum?I ropeHusd, OKUCJIEHUA-BOCCTAHOBJIEHHUA.

YpaBHeHI/IH OKMCJIEHUSI-BOCCTaHOBJIeHHUS. CTeneHb OKHUCAeHUs. OKUC/IUTENb U BOCCTAHOBHUTEb.
CocTraBJjieHHEe U YpPaBHHBaAHHWE OKHUCJINTEJIbHO-BOCCTAHOBUTEJ/IbHBIX peaKuHﬁ MeTOoJO0M
3JIEKTPOHHOTI'O 6asaHca. OKMCIUTENTbHO-BOCCTAHOBUTE/IbHbIE peaKuouu B ipyupoae,
IMPOU3BOACTBEHHLIX IIpoLeCCax U X KU3HEeAEeATEJIbHOCTU OPIraHU3MOB

l'lpalc'mqecmde 3aHATHUA

KosmmyecTBeHHble OTHOIIEHHUS] B XUMHUHU. OCHOBHbIE KOJIMYECTBEHHble 3aKOHbl B XHMHHU U
pacyeThbl MO ypaBHEHUSM XUMHUYECKUX peakUWd. MoJsib Kak eJUHMI]A KOJMYeCcTBa BellecTBa.
MosisipHass Macca. 3aKOHbI COXpaHEHMsI MacChl U 3HEepruu. 3aKOH ABOraJijpo. MoJisspHbIi 06'beM
ra3oB. OTHOcCHUTe/JbHAs IJIOTHOCTb Ta3oB. PacueThl Mo ypaBHEHUSIM XUMHYECKHUX peakIui C
M CII0JIb30BAaHHUEM MaccChl, 06'beMa (HopMaJibHbl€e YCJI0BHS ) ra30B, KOJIMYeCTBa BelleCTBa

OK 01

Tema 2.2.

OcHOBHOe coaepKaHue

OK 01
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dnektpoautruuec | TeopeTnyeckoe ooyyeHue OK 04
Kas Jucconuanus
Y MOHHBIA 06Men | T€OPHSA 3JIEKTPOJUTHIECKON AucconHallu. WOHBL. JJIEKTPOJIMTHI, HE3JIEKTPOJIUTHI. Peaknuu

MOHHOTO ob6MeHa. CocTaB/ieHUe peaKLMid MOHHOrO OOMeHa MyTeM COCTaBJEeHUS UX MOJIHBIX U

COKpallleHHbIX UOHHBIX ypaBHeHUH. KUC/IOTHO-OCHOBHBIE peakuuU. 3aZjaHUsl Ha COCTaBJIeHHE

VMOHHBIX peaKLuu

JlaGopaTopHbIe 3aHATHUA

JlabopaTopHas paboTa “Tuibl XMUMUYECKUX peaKIuii”.

HUccnenoBanue TUNOB (110 COCTaBY U KOJIMYECTBY UCXOAHBIX M 00pa3yOIUXCS BelLeCTB) U

NPHU3HAKOB XUMHUYECKUX peakuil. [IpoBesieHMe peakLiMii MOHHOTO 0OMEHa, onpe/iesieHue cpeJibl

BOJIHBIX paCTBOPOB. 3a/]laHMs Ha COCTaBJI€HUE HUOHHBIX peaKLu i
KoHTposibHasa

CTpoeHue BelleCcTBa U XUMHUY€ECKHUE peaK U
pa6ora 1
Paspen 3. CTpoeHHe U CBOMCTBAa HEOPraHU4YeCKUX BellecTB
Tema 3.1. OcHOBHOe coaepKaHue OK 01
Knaccudukauus, OK 02
HOMEHKJIATYPA H TeopeTuuyeckoe o6yyeHue K. 1.9,
CTpOoeHUe .

[IpegmeT Heopranuyeckoi xuMuu. Kiaccupukanua HeopraHudeckux BelecTts. [IpocTeie u
HEOPTAHMACCKUX | - /1 oxHble BewecTBa. OCHOBHBIE KJIACChI CJIOKHbIX BEILECTB (oxcubl, THAPOKCU/BI, KUCJIOTHI,
BellleCTB

CO.HI/I). B3aumMocBs3b HEOpPraHN4eCKHX BeIeCTB. AI‘pEFaTHbIe COCTOAHHA BeleCTBa.
KpI/ICTaJIJII/I‘-IECKI/Ie 151 aMOp(l)HbIe BelecTBa. Tunel KPpHUCTAJUVIMYECKHUX PELIETOK (aTOMHaH,
MOJIEKYJIAPHAA, MOHHAa#d, MeTaJlJH/I‘{eCKaH). 3aBUCUMOCTb (l)I/ISI/I‘IeCKI/IX CBOMCTB BeEIEeCTBaA OT THUIIA
KpI/ICTaJIJIPI‘[eCKOfI peleTKH. 3aBHCHMOCTb XMMHUY€CKOH aKTUBHOCTU BeleCTB OT BHUA
XMMHYECKOU CBSI3U U THUIIA KpI/ICTaJUII/I‘{eCKOI‘/JI PELIETKH. HpI/I‘II/IHbI MHOI‘OO6paBI/IH BELIECTB

IIpaKkTU4YeCcKue 3aHATUA

HoMeHk/1aTypa HeopraHM4ecKHUX BellleCTB: Ha3BaHUe BellecTBa UCX0A5 U3 UX XUMHUUECKOHN
bopMyJibI UJIU COCTaBJIEHHE XMMHUYEeCKON GOpPMYJIbl UCXO/Sl U3 HAa3BaHUS BellleCcTBa Mo
mexayHapoaHou (MIOITAK) uau TpuBuasibHONM HOMEHKJIATYPE.
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PenieHue npakTU4ecKUX 3a/laHUM N0 KaaccuPpUKaLMy, HOMEHK/IAType U XUMHU4YeCKUM GopMy/iaM
HEOpraHWYeCKHUX BeleCTB pa3/IMYHbIX KJIacCcOB (yrapHbli ras, YrJIEKUC/IbIA ra3, aMMHaK,
raiieHass M3BeCTb, HerauleHas M3BeCTb, UTbeBas COJa WU JAPYrUX): Ha3blBaTb U COCTABJATH
bopMyJIbl XUMUYECKHX BELeCTB, ONpee/siTh IPUHAANIEXKHOCTDb K KJIacCy.

M cTOYHMKY XUMHUYeCKOM HHPopManuu (cpeACcTB MaccoBO HHGOpMaL Ky, ceTb UHTepHeT U
apyrue). [louck uHGOpMaLMK M0 HA3BAHUAM, HAEHTUDUKATOPAM, CTPYKTYPHbIM popMyiamMm

Tema 3.2.
dusuko-
XUMHUYECKHe
CBOMCTBaA
HeopraHUYeCcKUX
BeILleCTB

OcHOBHOe€ coJepiKaHue

TeopeaneCKoe o6yqe1me

MeTtannbl. O6mue ¢usnyeckhe M XUMHUYECKUMe CBOMCTBa MeTayyioB. Cnocobbl MOJydyeHHs.
3HaueHHe MeTa/lJIOB U HEMETAJ/IJIOB B IPUPOJIE U KU3HEAEATENbHOCTH YeJIOBeKa U OpraHU3MOB.
Kopposust MeTa//10B: BU/jbl KOPPO3UH, CIIOCOOBI 3aLUThl METAIJIOB OT KOPPO3UHU

HemeTasnabl. O61ie pusnyeckue M XMMHUYeCKHe CBOMCTBA HeMeTa/lsioB. TUMHMYHbIE CBOMCTBaA
HeMmeTa/ioB [V- VII rpynn. Knaccudukanuss M HOMeHK/JIATypa COeAMHEHUM HeMeTaJlJioB.
KpyroBopoTbl 6MOTreHHBIX 3/1EMEHTOB B IPUPO/J€e

XHWMHYEeCKHE CBOMCTBA OCHOBHBIX KJIaCCOB HeOopraHn4eCKHuXx BeleCTB (OKCI/I,HOB, r'MAPOKCHUO0B,
KHCJIOT, coJier " ﬂp) 3aKOHOMepHOCTI/I B U3MEHEHHH CBOUCTB IMPOCThIX BeeCTB, BOOAOPOAHBIX
COG,C[I/IHeHI/II‘/JI, BBICHIHUX OKCHUJ0B U THAPOKCHU/JO0B

HpaKTI/I‘{ECKl/Ie 3AHATHUA

CocTaBsieHHne ypaBHEHI/If/’I XUMHUYECKHX peaKLlI/Iﬁ C y4daCTtueM TIIPOCThbIX M  CJIOXKHBIX
HEOpraHN4eCKux BeleCTB: METAJIJIOB W HEeMeTa/lJZlIOB; OKCHAOB METaJ/lJIOB, HEMETA/JIJIOB H
aM(l)OTeprIX 3JIEMEHTOB; HEOPraHU4Y€CKHUX KHCJIOT, OCHOBAHUH U aMCl)OTeprIX T'MAPOKCHUOO0B;
HEOpPraHN4YeCKHUXx COJIEI‘/JI, XdpaKTEPHU3YIOIHUX UX CBOMCTBaA.

Pemienue MMPAaKTHKO-OPUEHTHUPOBAHHLIX TEOPETHUYECKHUX 3a,aa1—11/1ﬁ Ha CBOﬁCTBa, COCTaB,
INoJiy4eHue Hu 0e30IacHOe HCIO0JIb30BaHHE Ba)KHEMIIHX HEOopraHn4YeCKUux BelleCTB B 6bITy H
HpaKTH‘IECKOﬁ AeATeJIbHOCTH YeJIOBEKa

OK 01
OK 02
IK. 1.2.

Tema 3.3.
HUpentudukanus

OcHOBHOe coaepKaHue

JlabopaTopHble 3aHATHUSA

OK 01
OK 02
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HeopraHuyeckux [JlabopaTopHas pa6oTa «aeHTUUKALMSA HEOPTAaHUYECKUX BELECTBY. OK 04
BellleCTB PenieHue akcnepyuMeHTa/IbHBIX 33/1a4 10 XMMUYECKUM CBOMCTBAM MeTaJIJIOB U HEMETAJLJIOB, MO
pacro3HaBaHUIO U NOJIyYEHUI0 COeIMHEHN I MeTa/lJIOB U HEMETAJIJIOB.
WpenTudukauuss HeOpPraHUYEeCKUX BelleCTB C HCNOJIb30BaHUEM HUX (PU3HMKO-XMMHUUYECKUX
CBOWCTB, XapaKTepHbIX KauyeCTBEHHbIX peakuuil. KayecTBeHHble peakLUu Ha Cyabdart-,
KapOOHAT- U XJIOPU/-aHUOHBI, HA KATUOH aMMOHHUS
KoHTpo/bHas o
CBoiicTBa HEOPraHMYECKHX BelLeCTB
pa6ora 2
Paspnen 4. CTpoeHHe U CBOMCTBA OpraHUYeCKUX BellecTB
Tema 4.1. OcHOBHOe coaep:KaHue OK 01
Knaccudukauus, p IK. 1.2.
cTpoeHHE 1 TeopeTnuyeckoe oGy4yeHune
HOMEHKJIATYPA  I[JogpneHne ¥ pa3BUTHE OpPraHUYECKON XMMUH KaK HayKy. [IpeMeT opraHuyeckoi XuMuu. MecTo
OpraHU9ecKHx Y 3HaYeHHe OpraHu4eCcKol XMMHUH B CUCTEME eCTeCTBEHHbBIX HayK.
BellecTs XuMHYeCcKoe CTpOeHHe KaK NOPALO0K COeJUHEHUS aTOMOB B MOJIEKYJIE COTJIACHO UX BaJIEeHTHOCTH.

OCHOBHblE TIOJIOKEHUSI TEOPUU XUMHUYECKOr0 CTPOEHUS] OpTraHUYEecKUX coeAuHeHUH A.M.
ByTJsiepoBa. YrjiepoAHbld CKeJleT OPraHU4ecKoi MoJieKyJibl. 3aBUCMMOCTb CBOMCTB BelIeCTB OT
XUMHUUYECKOTO CTPOEHUS MOJIeKyJ1. U30Mepus U H30Mephl.

[lonsTue o ¢yHKUMOHANbHOU rpynne. Pagukan. I[puHUUNbl KaaccUUKALMU OpPraHU4YeCcKUX
coeMHEHUH. MexayHapoJHass HOMEHK/JATypa W MNPUHIMIbI HOMEHKJIATYypbl OPraHUYeCKUX
coenuHeHUH. [IoHATHE 06 a30TCOAEPKALIUX COeJUHEHUSX, OUOJIOTHYECKH aKTUBHbBIX BelleCTBax
(yrieBopax, »upax, 6ejikax U Jp.), BBICOKOMOJIEKYJISIPHBIX COeJJMHEHUSIX (MOHOMED, MOJIUMED,
CTPYKTYpHOE 3BEHO)

l'lpalc'mqecmde 3aHATHUA

HOMeHKJIaTypa OpPraHU4Y€eCKHuX COG,ZLI/IHeHI/II‘/JI OTAEJIbHBIX KJIACCOB (HaCbII_U,eHHbIe, HeHaCbIll€HHbIEe
U apoMaTHU4YeCKHe yriesoaopoabl, CIUPTHI, Cl)eHO.HbI, aJbAeru/bl, KETOHLI, Kap6OHOBbIe KHCJIOThI
H ,Z[p) CocTaBJjieHHe MOJIHBIX U COKpalleHHbIX CTPYKTYPHbIX (1)OpMyjl OpraHU4YeCKHUX BelleCTB
OTAEJIbHBIX KJIACCOB, MHCIIOJb3yd HWX HA3BAHUA IO CUCTeMaTH4YeCcKor H TpI/IBI/IaJ'IbHOIL/'I
HOMEHKJIaType (BTI/IJ'IeH, dlleTUuJIeH, TJIMIEePHH, Cl)eHOJ'I, Cl)OpMaJ'[b,ELel"I/I,EL, YKCyCHasd KHCJIOTa,
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rauuKH). PacyeTsl npocteiiiieid GopMyJibl OpraHUYeCKOW MOJIEKYJIbI, UCXO/Sl U3 3JIEMEHTHOIO
cocTtaBa (B %)

Tema 4.2.
CBoiicTBa
OpraHUYeCcKux
coeJMHEHUH

OcHOBHOe€ coJepiKaHue

TeopeaneCKoe OﬁyquHe

®dU3uKO-XMMHUYECKHEe CBOMCTBA OPraHUYEeCKUX COeJMHEHUU OTJe/IbHbIX KJaccoB (0COOEHHOCTH
K1accuPUKalMM U HOMEHKJIATypbl BHYTPH KJlacca; TOMOJIOTUYECKUH psAfA U ob6iasa $opMyna;
u3oMepus; pusnuecKkre CBOMCTBA; XUMUYECKHUE CBOMCTBA; CIIOCOOBI MOJTy4eHU):

- npejesibHble YIJI€BOJOpPOAbl (aJiKaHbl W IMKJOAJNKaHbl). [opeHMe MeTaHa KakKk OJUH U3
OCHOBHBIX MCTOYHHUKOB TeIlJla B MPOMBIIIJIEHHOCTU U ObITy. CBOMCTBAa MNPUPOJHBIX
yrJIEBOAOPOA0B, HAX0XK/AEHUE B IPUPO/ie U IPUMEHEeHN e aJIKaHOB;

- HempeJesbHble (aJKeHbI, aJKUHbI U aJKaJiMeHbl) U apoMaTU4YecKUe yrjaeBoJjopoabl. [opeHre
aleTUJieHa Kak MCTOYHHUK BbICOKOTEMIIEPATYPHOTO MJIaMEeHU /ISl CBAPKU U PE3KU METaJIOB

- KHUCJOpoJcoJepxalide coeiuHeHUs: (cnUpTbl U $eHoJsIbl, KApOOHOBBbIE KUCJIOTbI U 3QUPHI,
aJbJleTUAbl W KeTOHBl, >XUpbI, yrjaeBoAbl). [IpakTHyeckoe NpPUMeHeHHe 3STUJIEHIJIMKOJIS,
rivLeprHa, ¢eHosa. [IpuMeHeHrne popManbaerusa, anetalbierua, YKCyCHOM KHUCJA0ThL. MbLia
KaK COJIM BBICHIMX KapOOHOBBIX KUCJIOT. Moolye CBOWCTBA MbLIa

- asoTcojepalue coeJuHeHUsl (aMHUHbI MU aMHUHOKHUCJIOTHhI, OesiKh). BbICOKOMOJIEKY/ISIpHbIE
coelMHEHUs1 (CUHTeTHYeCKHe W GUOJIOTUYECKU-aKTHUBHbIE). MOHOMED, MOJIUMeEpP, CTPYKTYpPHOE
3BeHO. [losiMMepu3alys 3TUJIeHa KaKk OCHOBHOE HallpaBJieHHEe ero UCN0JIb30BaHuS.
['eHeTHUecKas CBSI3b MEX/Y KJIacCaMU OPraHUYeCKUX COeJMHEHU I

l'lpalc'mqecmde 3aHATHUA

CBoiicTBa OpPraHNY€eCKHUX COG,ZLI/IHeHI/Iﬁ OT/JeJIbHBIX KJIaCCOB (TpI/IBI/IaJIbHaH N MeXxAyHapoaHasd
HOMEHKJIATypd, XHMHUYECKHE CBOﬁCTBa, CIIOCOOBI l'IO.Hy‘{eHI/IH): npegeJsjbHbIE (aJIKaHbI H
L[I/IK.HOEUIKaHbI), HellpeaeJibHbIe (aJIKEHbI, AJIKMHBI H aJIKa,U,I/IeHbI) H apoMaTHU4dYeCKHe
yrjieBoaopo/bl, CIUPThbI U (l)eHOJIbI, Kap6OHOBbIe KHCJIOTbI H 3(1)I/Ipbl, aJbZeruibl 1 KeTOHBI,
dMHWHbI W AMHWHOKHUCJ/JIOTBLI, BBICOKOMOJIEKYJIAPpHbIE CO€JUHEHHUA. 3a,£[aHI/IH Ha COCTaBJIEHHE
ypaBHeHHﬁ XHUMHUYECKHX peaKum?l C y4aCTHueM OpraHM49e€CKHX BelleCTB Ha OCHOBAHHHU UX COCTABa
H CTPOEHHA

OK 01

OK 02

OK 04
IIK. 1.2.
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CocTtaBjieHMe cxeM peakluid (B TOM 4YHcJle MO MNpeJJoKEeHHBIM LielloYyKaM MpeBpalleHui),
XapaKTepU3yUIMX XMMHUYeCKHe CBONMCTBA OpraHUYeCKUX COeJMHEHUH OTZeJbHbIX KJIACCOB,
Coco6bl UX MOJIyYeHUs M Ha3BaHUe OpPraHUYEeCKUX COeJUHEHUH 10 TPUBUAJIBHOW WJIH
MeX/AYHapOJAHOW CUCTeMaTU4YeCKON HOMEHKJIATYype.

PenieHue NpaKTHKO-OPMEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUW Ha CBOWCTBA OpPraHUYeCKUX
COeJMHEHUH OT/le/IbHBIX KJ1aCCOB

JlaGopaTopHasi pa6oTa

JlabopaTopHas pa6oTa “[IpeBpailleHHUs1 OpraHUYECKHUX BEIleCTB IPU HarpeBaHUU".
[TosyyeHre 3THUJIeHA W H3y4YeHUE €ero CBOWCTB. MojieiMpoBaHUE MOJIEKYJ W XUMHYECKHUX
IpeBpallleHuH Ha MpUMepe 3TaHa, 3ITUJIEHA, alleTHUJIeHa U Ap.

Tema 4.3.
UpenTudukanus
OpraHuYecKHux
BellleCTB, UX
3HaueHHue U
IprYMeHeHHE B
OBITOBOU U
IPOU3BO/JICTBEHH
O#l 1eITeJIbHOCTH
yeJsioBeKa

OcHOBHOE cogepiKaHue

TCOPETI/I‘ICCKOE o6yqe1-me

Buoopranuyeckue coefjiHeHus. [I[puMeHeHre U 6UOJI0OTUYECKasd POJib yraeBoAoB. OKucIeHue
yIJeBOJIOB — MCTOYHUK 3HEPTUU KUBbIX OpraHusmoB. O6siacTU NpUMeHEeHUsT aMUHOKUCJIOT.
[IpeBpaleHus 6eJKOB NMUILM B opraHu3sMe. buosornyeckue GyHKIuMU 6eakoB. buosoruyeckue
GYHKIMY )KUPOB. PoJ1b OpraHn4ecKoil XMMHUM B pellleHUH Npo6JieM NULeBOM 6€30NacCHOCTH

Posib OpI"aHI/I‘IeCKOf/’I XWUMHUH B pELIEHHUHU npo6neM 3HepFeTquCKOﬁ 66301'IaCHOCTI/I, B pPa3BHUTHHU
MeJULHNHbI, CO3JdHHWHN HOBbLIX MAaT€pHaJIOB, HOBbIX MCTOYHHUKOB SHEPIruun (aﬂbTepHaTI/IBHbIe
HNCTOYHHUKHU 3HepFI/II/I). OnacHocTb BO3ﬂ€ﬁCTBHﬂ Ha »KHWBbl€ OPIraHHU3Mbl OPraHNY€CKHX BELIEeCTB
OT/JeJ/IbHbIX KJIACCOB (ymeBo,qopo,abl, CIIUPTHI, (1)eHOJIbI, XJIOpopraHnu4eckKkuve IIpOU3BOAHLIE,
aJbAerubl U ,Z[p.), CMBICJI [IOKa3aTeJid 1nmpegejibHO AOHYCTHMOﬁ KOHIOEHTpPALOHUHU

JlaGopaTopHbIe 3aHATHUS

JlabopaTopHas paboTa: “UaeHTrduUKaLUsA OpraHUYeCKUX COeJUHEHU N OT/le/IbHbIX KJ1acCOB”

WUpenTudukanuss opraHU4eCcKUX COeJJMHEHUH OT/IeJIbHBbIX KJIAacCOB (Ha NMpUMepe asibJeru/oB,
KpaxMaJsia, YKCyCHOW KHCJOThI, 6eJKOB M T.I.) C HCIOJIb30BaHHEM HX (U3HUKO-XUMUYECKUX
CBOWMCTB M XapaKTEpPHbIX KauyeCTBEHHbIX peakluil. JleHaTypauus Oeska NpPU HarpeBaHUHU.
[IBeTHble peakIMU O6eJKOB. BO3HUKHOBEHHE aAHAJIMTHUYECKOTO CHUTHaJa C TOYKH 3peHus

OK 01
OK 02
OK 04
IIK. 1.2.

19




XUMHUUYECKUX NpOLECcCOB IMpU MNPOTEKaHWM KadeCTBEHHOM peaKLu{, IM03BOJAOLIEN
UJleHTUPULUPOBATH NIpe/IJI0KEHHbIEe OpraHu4yecKre BellecTBa

KonrposhHas CTpyKTypa U CBOMCTBA OpraHUYeCKUX BELIECTB
pa6ora 3 PYKTYD P
Paszen 5 KuHeTnyeckue M TepMOoAMHaMHM4YeCKHe 3aKOHOMEPHOCTHM IIPOTEKAHMA XUMHUYECKUX
) peaknuii
5.1 CkopocTb OcHOBHOe coaepKaHue OK 01
XAUMHUYECKUX 0K 02
peaxLuH. K. 1.2.
XrMHUveckoe
TeopeTruuyeckoe o6y4yeHue
paBHOBecHE
CKOpOCTb peakIvH, ee 3aBUCHUMOCTb OT PA3JIMYHBIX GAaKTOPOB: MPUPO/Ibl pearupyoIux BellecTB,
KOHIIEHTpal X pearupywliMx BelulecTB, TeMIEPaTyphbl U MJIOLWAANA PEAKIIMOHHON NOBEPXHOCTH.
TenioBble 3 PEKTHI XUMHUUECKUX peaKIUN. IK30- U IHJO0TEPMHUYECKUE, PEAKI[UH.
O6paTuMocTh peaknui. XMMHUYeCKOe paBHOBECHE U €ro CMelleHue N0/, JeHCTBUeM pas3/InYHbIX
bakTopoB (KOHLEHTpAlMs peareHTOB WJM NMPOAYKTOB peaklyH, JaBJeHue, TeMIepaTypa) AJjs
CO3/1laHU4 ONTHUMAaJIbHBIX YCJIOBUM NPOTEKAaHUA XUMUYeCKUX npoueccoB. [Ipunnun Jle UlaTenbe
IIpaKTU4YecKue 3aHATUA OK 01
_ OK 02
PellleHre mNpaKTHKO-OPUEHTUPOBAHHBIX 3aJaHMM Ha aHaau3 (aAKTOPOB, BJHUAKIHAX Ha K. 1.2
M3MeHeHHe CKOPOCTH XMMHUYEeCKOU peakLWH, B T.4. C IO3ULMU IKOJIOTUYECKH Le1ec000pa3HOro S
noBeJleHHs1 B OBITY UM TPYAOBOW [AeATEeJbHOCTH B LeJAX COXpPaHEHUs CBOEro 3J0pOBbS U
OKpYy>Karollel MpUPOJHOHN Cpebl.
PellleHre NpaKTUKO-OPMEHTHPOBAHHBIX 33aJlaHUW Ha npuMeHeHue npuHuuna Jle-lllatenve g
HaX0>/leHWsl HalpaBJIEHUsI CMelleHUsl paBHOBeCHSI XMMUYECKOW peakKLUU U aHaJu3 PaKTOpPOB,
BJIMSIIOIIMX Ha CMelleHue XMMHUYeCKOTO paBHOBECUS
Pasgen 6. PacTBOpBI
Tema 6.1. OcHOBHOe coaepKaHue OK 01
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[ToHaTHe o TeopeTnyeckoe oGy4yeHue OK 02
pacTBOpax OK 07

PacTBopeHue kak GU3UKO-XUMHUYeCKHMHA mponecc. PactBopbl. Cnoco6bl NPUTOTOBJIEHUS K. 1.2,

pacTtBopoB. PacTBopuMocTb. MaccoBasi [10Ji1 pacTBOpeHHOro BelecTBa. CMbIC/A IMOKa3aTess

npeAejbHO JONMYCTUMON KOHLIEHTPAMM M €ro HCIO0JIb30BaHHE B OLEHKE 3KOJIOTHYECKOH

6€e301aCHOCTH.

[IpaBU/a 9KOJIOTUYECKHU 11€J1eCO0OpPa3HOro NOBeJeHUsI B OBITY U TPYAOBOU [esTeJbHOCTH B

LeJsIX COXpaHeHHs CBOEro 3/I0pOBbsl M OKpYyXKawlled MNPUPOJHOM CpeZbl; OMNacCHOCTb

BO3/I€CTBUS Ha )KUBble OPTaHU3MBbI OIpe/leJIeHHbIX BEL[ECTB.

PelieHre MpakTHUKO-OPMEHTUPOBAHHBIX PACYETHBIX 33JlaHMM Ha pPaCTBOPBI, MCIHOJb3yeMble B

ObITOBOM U IPOU3BO/ICTBEHHOM /1eSITeJIbHOCTH YesloBeKa
Tema 6.2. OcHOBHOe coaep:KaHue OK 01
HccnenoBaHue OK 02
CBOMCTR JlabopaTopHbIe 3aHATHUA 0K 04
pacTBOpOB K. 1.2

JlabopaTopHast paboTa «[I[puroToBseHHE pacCTBOPOB». S

[IpurotoBsieHHe pacTBOPOB 3ajJaHHOW (MaccoBol, %) KOHIEHTpauuud (C MOPaAKTHUKO-

OpPUEHTUPOBAHHBIMU BONPOCAMHU) U ONpe/ieJieHHe Cpe/ibl BOJAHBIX PaCTBOPOB.

PemieHue 3a/jay Ha NIPUTrOTOBJIEHHE PACTBOPOB
IIpodeccroHaIbHO-OpUEHTHPOBAHHOE COoAepKaHue (coAepKaHUe MPUKJIAZHOr0 MOAYJIA)
Paspen 7. XuMMSA B GbITY M IPOM3BOACTBEHHOM JeATE/ILHOCTH Ye/I0BeKa OK 01

OK 02

7.1. Xumus B OCHOBHOE COJepKaHHne OK 04
OBITY U
npousBo/cTBeHH |[TeopeTuyeckoe o6yyeHue OK 07
O#l 1eITeJIbHOCTH IK. 1.2.
YeJI0BeKa HoBellive JOCTHXKEHUSI XUMHUYECKOM HAyKM W XHMHYECKOW TexHOJOoTuu. Posib XMMHUH B

obecrieyeHUHU ISKOJIOTUYECKOM, 3HepreTUYeCKOM U TNHUIIEeBOW 6e30MacHOCTH, Pa3BUTUU
MeauIMHBL [IpaBUJIa MOMCKA U aHAIM3a XMMHUYeCKOW HHGOPMAIIMK U3 PA3JIMYHbIX HCTOYHHUKOB
(HayuHast ¥ yueOHO-Hay4YHas JIMTEPATypa, CpeICTBa MAacCOBOM HHPOpMaIuHy, ceTb UHTEpHET)

IIpaKkTU4YeCcKue 3aHATUA
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[Torck U aHa/IM3 KeNCOB O MPUMEHEHUH XMMHUYECKUX BelleCTB U TEXHOJIOTUH C y4eToM OyAyleit
npodeccHOHAJbHOM [JeATeJbHOCTH [0 TeMaM: BaKHeHllHMe CTPOUTeJbHble MaTepuasbl,
KOHCTPYKIMOHHbIE MaTepua/ibl, KpPAacKH, CTEKJIO, KepaMHKa, MaTepuasbl [Js 3JeKTPOHHUKH,

HaHOMaTepHuaJsibl, TEKCTUJIbHbIE BOJIOKHA, HCTOYHHUKH 3HEPTHUH, OPraHuYecKue U MUHepasbHbIe 4
yA00peHUs, IeKapCTBEHHbIE BellleCTBa, ObITOBAs XUMHUSI.
3amuTa: [lpeacraByieHWe pe3yJbTAaTOB pelleHUsT KeHWcoB B ¢GopMe MHUHU-AOKIAZA C
npe3eHTalyen
CamocmosimebHasi pa6oma 2
IIpomesxicymounaa ammecmayus (JuggeperHyuposaHHsiii 3auem) -
Bcero 72
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3. YCJIOBUA PEAJIM3AILIUU IPOTPAMMBI OBIIIEOBPA30BATE/IBHOM
AUCLOUIIJIUHDBI

3.1. Tpe60BaHMA K MUHUMA/IbHOMY MaTEePHUATbHO-TEXHUYECKOMY
ob6ecrie4yeHHu 10

Jlisl peasi3aniu NporpamMmMbl JUCHUIIJIMHBI 10J>KHBI ObITh IPEAYCMOTPEHbI
c/lefyollyde ClelnyajbHble TMOMEILIEHUA: Y4eOHbIM KAaOWUHET XWMUU U /WU
y4eOHOM XMMHUYECKOU JIaObOPaTOPUH.

O6opyaoBaHMe y4yeOHOro Ka6uHeTa (HarJigAHble IMOCOOUA): HAOOPHI
IIapOCTEePKHEBBIX MoOJiesiel MOJIeKyJ, MOJeJd KPUCTAJIMYECKUX pelleTok,
KOJIJIEKIIUM TPOCThIX M CJOXHBIX BeIleCTB W/UJU KOJIJIEKIUM TO0JIMMEPOB;
KOJIJIEKI[USI TOPHBIX MOPOJ, XU MHHepasioB, TabJsula MeHzesneeBa, y4yebHble
dusnbMbl, U POBbIE 06pa30BaTeIbHbIE PECYPCHI.

TexHU4YecKue cpeacTBa OOy4YE€HUsl: KOMIBIOTEP C YCTPOMCTBaAMU
BOCNpPOU3Be/IeHUs] 3BYKa, MPUHTEpP, MYJbTUMeJUA-IPOEKTOP C 3KPaHOM,
MyJbTUMeAWNHAs J0CKa, YKa3Ka-npe3eHTep JJid pe3eHTal U .

O6opyaoBaHMe J1abOpaTOpUM M PpadOYUX MeCT JIaGopaTOpPUH:
MEH3YpPKH,  MUIETKU-KAalMeJbHUIIb,  TEePMOMETpPbl, = MHUKPOCKOI,  JIYIHI,
npejMeTHble W IOKPOBHbIE CTeKJ/a, IJIAHIIETbl [AJis KaleJbHbIX peakKIuH,
dusnbTpoBasibHasA OyMara, NMPOMBIBAJIKM, CTeKJIIHHble MPOOWUPKH, pPE3UHOBbIE
npoOKH, POHAPUKU, HAOOp pEaKTUBOB, CTEK/JISHHbIE MaJIOYKH, LUTATUBBI JJId
NpOOUPOK; MepHble IIUJIUHAPHI, BODOHKHU CTEKJISIHHbIe, BODOHKHU JeJIUTesIbHbIe
yuanuHgpudeckue (50-100 mu), cTynkd c necTukoM, ¢apdopoBble YallKH,
NUHLETHI, QUABTPBI OYMaXKHbI€, BaTa, MapJisl, 4aCOBbIE CTEKJIA, 3JIeKTPOIJIUTKH,
JIabopaTOpHbIe LITATUBBI, CHUPTOBbIE TOPEJIKU, CIUYKU, IPUOOP A/ NOJyYeHUS
ra3oB (MJiM NMpoOHPKA C ra300TBOAHOM TPYOKOWU), ZlepKaTesad [Jis1 NPOOUPOK,
CKJISTHKM [JIs1 XpaHEeHUs] peaKTUBOB, pPa3JaTO4YHble JIOTKU; XMMHUYECKHUE CTaKaHbI
(50, 100 u 200 mJs1); wnaTesu; NUHIEThI; TUTeJbHblE UMb, CEKYHOMeEPbI
(TakiMmepnl), MepHble Tpo6upKU (Ha 10-20 Mu) 1 MepHble KoJi6bI (25, 50, 100 u
200 ma1), BoAssHAs 6aHsA (MU TEPMOCTAT), CTEKJsSHHbIe MaJ04YKU; KOHUYECKUE
KoJIObl JJ TuTpoBaHusa (50 u 100 wmu); UHAWKATOPHBbIE TOJOCKU JIJIs
onpenenenuss pH W crTaHgapTHasd WHAMKATOpHAas IIKaJa; YHUBEPCAJbHBIU
WHJAUKaTOp; nuneTky Ha 1, 10, 50 ma (uam gosatopsl HA 1, 5 1 10 M), 6GrOpeTKH
JUIS1 TATPOBaHUS, MeAUIMHCKKe mnpullbl Ha 100-150 M, 1abopaTopHbIe U/UIU
aHa/JMTU4YecKkue Becbl, pH-MeTphl, CcyliWabHBIA WKad, U Ap. JlabopaTOpHOE
0060py/IoOBaHUE.

3.2. UHpopmManMOHHOE 0oGecneYyeHre peajru3any NporpaMmmbl

1. /Ina peanusanuu nporpaMMmbl 6uM6H0TeYHbIA GOHA 06pa3oBaTebHOMN
OpraHusalyMu J0/DKEH UMETh NleyaTHbIe U/UJIU 3JIEKTPOHHbIE 0O0pa3oBaTeJIbHbIE
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M HHOOpPMAIMOHHBIE PeCcypchl, peKOMeH/JOBaHHbIEe /[IJiT WCIOJb30BAaHUS B
00pa3oBaTeJIbHOM Mpoliecce, He cTaplie 5 jieT ¢ MOMeHTa U3/laHus.

2. PekomeHyeMble reyaTHbIe U3JaHUA 1o peasusanuu
00111e00pa30BaTeJbHON  AUCHMIJIMHBI  IpeJCTaBJeHbl B  MeTOAUYECKHX
peKOMeHAALMAX 110 OPraHU3aAUU 00yYeHHs.

OcHOBHbBIC HCTOYHHKHU:

1. T'abpuensu O.C. Xumus 10 - 11 kmacc (6a30BbIii ypoBeHb). - I[IpocBenieHue,
2024.

2. Tepenun B.W., JIpo3nos A.A., Jlyaun B.B., Xumus 10 knacc (6a30BbIit
ypoBeHs). - [IpocBemenue, 2023.

3. Epemun B.B., Ky3emenko H.E., Tepenun B.W., Xumus 10 kiacc (6a30Bbiif
ypoBeHb).- [Ipocsemenue, 2024.

HNuTepHeT pecypesbl:

1. https://infourok.ru/urok-po-himii-klass-575872.html

2. https://infourok.ru/razrabotka-uroka-po-himii-na-temu-himiya-v-zhi zni-
obschestva -271929.html

3. https://multiurok.ru/files/tipy-khimicheskikh-reaktsii- 1.html
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4. KOHTPOJIb U OEHKA PE3YJIbTATOB OCBOEHHUA
OBIIIEOFPA30BATEJIGHOM JUCIHUIIAHEI

KoHTposib U  oOlneHKa
nporuecce

JIabopaTOpHBIX pabOT, TECTUPOBAHUS, A TAKXKE BBINOJHEHHUS OOY4YarOUAMMUCS

pe3y/ibTaToB  OOy4YeHUS]  OCYLIECTBJISETCS

npenojgaBaTtejieM B InpoBeaeHUdA INPAKTHUYECKHX 3aHATUN U

HWHAWBUAYAJIbHBIX 3aaaH1/1171, IMIPOEKTOB, I/ICCJIEL[OBaHI/II‘/JI. PGBYJIbTaTbI O6y‘-IEHI/IH
onpegeadroT, 4TO 06yan0mI/Iec;1 AOJI’KHbI 3HATD, IOHUMATb U AIEMOHCTPHUPOBATD

I10 3aBeEpIIEHHUHU U3YYHE€HUA AUCLHUIIJINHBIL.

JYCLIUITJINHBI

AJ'IH (l)OpMI/IpOBaHI/IH, KOHTPOJIA U OOEHKH pe3yJibTATOB OCBOECHUA y‘-IE6H0ﬁ

HCIIOJIb3YyeTCA

CHUCTEMa

OLIEHOYHBIX

MepOIPUATHH,

npejCTaBAAKIAA COO0M KOMIJIEKC Y4eOHBIX MepPONPUATHH, COrJIaCOBAHHBIX C

pe3yJibTaTaMu OOy4YeHUS U

cbopmysnpoBaHHbix ¢ ydetrom @PI'OC COO

(npegMeTHbIe pe3yabTaThl N0 aucnumianbe) u PIr'oc CIIO.

Mopayas/Pa3aen/Tem THunbl OLEHOYHbIX
Ne | OK/IIK yIs/ / Pe3ysbTaT 00y4eHUs N
a MeponpUusaTUi
[ | OcHOBHOe coAep:KaHUue
1 dopmysiMpoBaTh
Pa3aes 1. OCHOBBI pMyip
6a30Bble NOHATHUA U
CTpOEeHMA BellecTBa
3aKOHbI XMMHH
1.1 | OK 01 CtpoeHue aTOMOB CocraBaaTbh xumuyeckue | 1. Tect «CTpoeHre aTOMOB

XUMHUYECKHX
3JIEMEHTOB U NIpHUpPOaa
XHMHYECKOU CBSI3U

bopMyJibl COeAMHEHUH B
COOTBETCTBUH CO
CTeNeHbI0 OKUCIEHUS
XUMHUYECKUX 3JIEMEHTOB,
MCXO0/isl U3 BaJIEHTHOCTHU
U
3JIEKTPOOTPULATEJIbHOC
TH

XHUMHYECKUX 3JIEMEHTOB U
NPUPOJA XMMHUUYECKOW CBA3U».
2.3aJa4yy Ha COCTaBJIeHHE
XUMUYECKUX GOpPMYI
JBYXaTOMHbIX COe/IJMUHEHU
(okcupaoB, cybdUO0B,
TUAPUJIOB U T.IL).

3. 3aaHu4 Ha MCII0JIb30BaHHUE
XHUMHYECKON CUMBOJIMKU U
Ha3BaHHUH coeJMHEHUH I10
HOMEHKJIaType
MEeXyHapOo/JHOI0 COl3a
TeOpeTUYECKOU U IPUKJIAJHOU
XHMUHU U TPUBHUAJIbHBIX
Ha3BaHUU JIJIs COCTABJIEHUS
XUMUYeCKUX GopMy.I
JIByXaTOMHbBIX COeITUHEHU U
(okcuzoB, cy1bPUAOB,
TUJAPUJOB U T.I.) U IPYTUX
HeopraHUYecKuX cCoeJMHEHU
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OK/IK

Mopayas/Pa3pen/Tem
a

Pe3ysibTaT 00yyeHus

THUIbI OLLEHOYHBIX
MeponpuATHH

OT/le/IbHBIX KJIACCOB
3ajaHus
AnddepeHIIMpOBaHHOTO 3a4eTa

1.2

OK 01
OK 02

[lepronyeckuil 3aKOH
u Tabsauna /J.1.
MeHpesieeBa

XapakTepu3oBaThb
XUMHUUYECKUE 3JIEMEHTHI
B COOTBETCTBUH C UX
NI0JIOXKEHHEM B
NIepUOIUYECKON CUCTEME
XUMHUYECKUX 3JIEMEHTOB
J.W. MengeneeBa

1. Tect «MeTanniuyeckue /
HeMeTa/l/InYeCKre CBOMCTBA,
3JIEKTPOOTPULIATEJIBHOCTD U
CPO/ICTBO K 3JIEKTPOHY
XUMUYECKUX 3JIEMEHTOB B
COOTBETCTBUE C UX
3JIEKTPOHHBIM CTPOEHUEM U
II0JIOXKEHHWEM B IIEPUOANYEeCKOU
CUCTEME XUMUYECKUX
asemeHTOB /I.U. MeHeneeBa».
2. IIpakThyeckue 3ajlaHUA Ha
yCTaHOBJIEHUE CBSI3U MEXAY
CTPOEHHEM aTOMOB XUMHYECKUX
3JIEMEHTOB U MEPUOIUYECKHUM
V3MeHeHHeM CBOUCTB
XUMUYECKUX 3JIEMEHTOB U UX
CcoeJMHEHUH B COOTBETCTBUU C
noJsiokeHueM [leproanyeckoin
cucreMme.

3. [IpakTHko-
OpHUEHTUPOBaHHbIE
TeopeTUYeCKHe 3aJjlaHus Ha
XapaKTepHu3alnI0 XUMUYeCKUX
3J1IeMeHTOB: «MeTassinyeckue /
HeMeTa/lJInYecKre CBOWCTRA,
3JIEKTPOOTPULATENBHOCTD U
CPOJCTBO K 3JIeKTPOHY
XUMUYECKUX 3JIEMEHTOB B
COOTBETCTBUE C UX
3JIEKTPOHHBIM CTPOEHUEM U
N0JIOXKEHHWEM B IEPUOAUYECKOU
CcUCTeMe XUMHUYEeCKHUX
aneMeHTOB /[I.1. MeH ie/1eeBa»
3ajaHus
AuddepeHIIMPOBAHHOTO 3a4eTa

Pazaen 2.
XuMH4yecKue
peakuuu

XapakTepu3oBaThb
TUIIbI XMMHUYeCKUX
peakuu

KoHTposibHas pa6oTa
«CTpoeHMe BeleCcTBa U
XUMHUYECKHEe peaKIuu»
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Mopayas/Pa3pen/Tem

THUIbI OLLEHOYHBIX

Ne | OK/IIK Pe3ysibTaT 00yyeHus .
a MeponpUuATUM
2.1 |OK01 |Tunbl XMMHUYECKHUX CocTaBiATh peakuu 1. 3agaym Ha cocTaBJieHHe
OK 04 |peakuun COeJMHEeHHH, YPaBHEHUH peaKLuu:
pasJsioKeHusl, 0OMEHa, - coeJJMHEeHM 4, 3aMellleHu,
3aMelleHus, pasJsioKeHus, 0OMeHa;
OKHUCJIUTEJbHO- — OKHCJIMTEJNbHO-
BOCCTAHOBUTeEJIbHbIE BOCCTAHOBUTEJIbHBIX PeAKIH C
peakyuu HCIOJIb30BAaHUEM METO/A
3JIEKTPOHHOTO0 6asiaHca.
2.3aja4y Ha pacyeT Macchl
BellleCcTBa UK 06 bEMA
ra3oB 10 U3BECTHOMY
KOJIMYEeCTBY BellleCTBa, Macce
WM 06'bEMY O/THOTO U3
y4aCTBYIOIIUX B peaKkluu
BelleCTB; PacY€éThl
Macchbl (06 b€Ma, KOJIMYeCcTBa
BelllecTBa) NPOJAYKTOB PeaKIUH,
€CJIU OJIHO U3 BellleCTB UMeeT
npuMecHu
3agaHud
auddepeHIIMPOBAHHOTO 3a4eTa
2.2 JnektpoauTuyeckasd |CoctaBaAaTb ypaBHeHUd |1.3aZaHud Ha COCTaBJIeHUE
JUCCOLAALIUSA U XUMHUYECKUX peaKk i1 MOJIEKYJISIPHBIX U UOHHBIX
VIOHHbIN 06MeH VOHHOT0 0OMeHa C peakLuy C y4acTUEM KHUCJIOT,
ydacTueM OCHOBAHHUU U COJIEH,
HeopraHU4YeCcKHUX yCTaHOBJIEHHE U3MEHEHUS
BellleCTB KHCJIOTHOCTH CpeJibl
2. JlabopaTopHas pa6oTa "Tumnsl
XUMUYECKUX peakiui”
3ajaHus
AuddepeHIIMPOBAHHOTO 3a4eTa
3 Paspen 3. CtrpoeHue u|HccaegoBats crpoeHue | KoHTpoibHasA pa6oTra

CBOICTBa
HeopraHu4ecKux
BellleCTB

M CBOMCTBa
HeopraHu4yecKux
BellleCcTB

«CBOMCTBAa HEOPraHUYeCKHUX
BellleCTB»
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OK/IK

Mopayas/Pa3pen/Tem
a

Pe3ysibTaT 00yyeHus

THUIbI OLLEHOYHBIX
MeponpuATHH

3.1

OK 01
IIK. 1.2

Knaccudukanus,
HOMEHKJIATypa U
CTpOoeHUe
HEeOpTaHUYeCKUX
BEIEeCTB

Knaccudpuuuposatb
HeOpraHUYecKue
BelllecTBa B
COOTBETCTBHHU C UX
CTpOeHHEM

1. Tect «<HomeHk1aTypa u
Ha3BaHUE HEOPTaHUYECKUX
BEIIECTB UCXO/s U3 UX
XUMHUYECKOU GOpMYJibl UIU
COCTaBJIEHUE XUMUYECKOU
bopMyJibl MCX0AS U3 HA3BaHU S
BellecTBa 10 MeXAyHapoJHON
WJIM TPUBHAJIBHOU
HOMEHKJIaType».

2.3a/a4M HA pacyeT MacCOBOH
JloJI1 (Macchbl) XMMUYECKOTO
3JieMeHTa (coejuHEeHUs) B
MoJIeKyJie (CMecH).

3. [IpakTHyeckure 3aaHU 0
KJ1accupuKaLmy,
HOMEHKJIaType U XUMUYECKUM
dbopMysiaM HEOpraHUYEeCKUX
BelleCTB pa3/IMYHbIX KJIACCOB.
4. [IpakTHyeckue 3a/laHUd Ha
onpezesieHre XMMA4eCKOH
aKTHBHOCTH BeILEeCTB B
3aBUCHMMOCTH BHUJ,A XUMHUUYECKOHN
CBSI3M M TUIIA KPUCTAJINYECKON
peleTKu

3ajaHus
AuddepeHIIMPOBAHHOTO 3a4eTa

3.2

OK 01
OK 02
IIK. 1.2.

®U3UKO-XMMHUYECKHE
CBOMCTBA
HeopTraHUYeCKUX
BellleCTB

YcraHaBsMBaTh
3aBUCUMOCTb PU3UKO-
XHUMHWYECKHX CBOMCTB
HeOopraHUYecKux
BeLEeCTB OT CTPOEHUS
aTOMOB U MOJIEKYJ, @
TaKXe THUIIa
KPUCTaJINYECKOU
pelieTKu

1. Tect «OcobeHHOCTH
XUMHUYECKHX CBOUCTB OKCHJIOB,
KHMCJIOT, OCHOBaHMH,
aM(dOTepPHBIX THPOKCHUAOB U
coJiei».

2.3aJaHug Ha coCTaBJieHHEe
ypPaBHEHU U XUMHUYECKUX
peakuui ¢ y4acTHEM NPOCTHIX U
CJIO>)KHBIX HEOpPTaHUYEeCKUX
BEleCTB: OKCH/I0B METAJIJIOB,
HeMeTaJlJIoB U aM(OTEPHBIX
3J1IeEMEHTOB; HEOpPTaHHUYEeCKUX
KUCJIOT, OCHOBAaHUH U
aM}OoTepHbIX TUJIPOKCU/OB,
HeopraHUYecKHUX CoJIeH,
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OK/IK

Mopayas/Pa3pen/Tem
a

Pe3ysibTaT 00yyeHus

THUIbI OLLEHOYHBIX
MeponpuATHH

XapaKTepU3YILIMX UX CBOMCTBA
Y CIIOCOGOBI MOJTYYeHHUS.

3. IIpakTuko-
OpHEHTHUPOBaHHbIE
TeopeTUYeCKHe 3aJjlaHus Ha
CBOMCTBA U NOJIy4YeHHE
HeOopraHU4YeCcKHX BellleCTB
3aganud
AnddepeHIIMpOBAHHOTO 3a4eTa

3.3

OK 01
OK 02
OK 04

UpentTudukanus
HeopTaHUYeCKUX
BellleCTB

HUccnenoBaThb
KayeCTBEHHbIe peaKliuu
HEOpraHUYecKux
BeIeCTB

1. IIpakTHKO-
OpHEeHTHUPOBaHHbIe 3a/IaHUS 110
COCTaBJIEHHIO XMMHYECKHX
peakLuy € ydyacTueM
HeOpraHWYeCKHX BEIIEeCTB,

W CII0JIb3YEeMBbIX JJIS1 UX
UAeHTUUKALIUU.
2.JlabopaTopHas paboTa:
“UpeHTUPUKaUA
HeOopraHU4YeCcKHUX BelllecTB”
3agaHud
auddepeHIIMpOBaHHOTO 3aUeTa

Pa3aen 4. CtpoeHue u
CBOWCTBa
OpraHu4ecKMx
BelleCcTB

HccaepoBaTh CcTpoeHUE
M CBOMCTBA
OpraHuYecKHux
BellleCcTB

KoHTpoJibHasi pa6oTa
«CTpoeHHue B CBOMCTBa
OpPraHMYeCKHUX BELECTB»

4.1

OK 01
IIK. 1.2.

Knaccudukanus,
CTpOeHHE U
HOMEHKJIAaTypa
OpraHuYecKHuX
BellleCTB

KnaccuduuuposaTtb
OpraHUYecKHe BellecTBa
B COOTBETCTBHUH C UX
CTpOeHHEM

1. 3agaHus Ha cocTaBJieHHe
Ha3BaHUW OpraHUYEeCKUX
COe/IMHEHUH 110 TPUBUAJIbHOMN
WJIA MEeXAYHapOoJHOH
cucTeMaTU4ecKon
HOMEHKJIaType.

2.3a7aHug Ha coCcTaBJIeHHEe
MOJIHBIX U COKpallleHHbIX
CTPYKTYPHBIX GOopMy.I
OpraHUYecKHUX BellleCTB
OT/eJbHBIX KJIaCCOB.
3.3aza4u Ha onpejiesieHrE
npocreiiei ¢popmyJibl
OpraHUYecKOoU MOJIEKYJIbI,
KU CX0/Jd U3 3JIEMEHTHOTO
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OK/IK

Mopayas/Pa3pen/Tem
a

Pe3ysibTaT 00yyeHus

THUIbI OLLEHOYHBIX
MeponpuATHH

coctaBa (B %)
3ajaHus
AnbdepeHIIMpOBAHHOIO 3a4yeTa

4.2

OK 01
OK 02
OK 04
IK. 1.2.

CsoiicTBa
OpraHUYecKux
coeJMHEHUH

YcTranaBsiMBaTh
3aBHCUMOCTb PU3UKO-
XUMHYECKHX CBOVCTB
OpraHUY€eCKHUX BellleCTB
OT CTPOEHUS MOJIEKYJI

1. 3ay1aHus Ha cocTaBJeHHEe
yPaBHEHUU XUMHUYECKUX
peakLuy € ydacTueM
OpraHuYecKux BellecTB Ha
OCHOBAHMHU UX COCTABA U
CTpOeHMUS.

2. 3aaHud Ha COCTaBJIeHHE
YpPaBHEHU U XUMHUYECKUX
peakiui, UJTIOCTPUPYIOLUX
XUMHUYECKHe CBOMCTBA C y4eTOM
MEXaHHW3MOB MPOTEKAHU S
JIAaHHBIX peaKIUi U
reHeTHU4YeCcKOM CBA3U
OpraHHWYecKHUX BelleCTB pa3HbIX
KJIaCCOB.

3. PacyeTHble 3a1a4H IO
ypaBHEHUSAM peaKLUH C
y4acTHeM OpraHu4YecKux
BeleCTB.

4. JlabopaTopHas paboTa
“IIpeBpallleHHs1 OpPraHUYECKUX
BelEeCTB [IPU HarpeBaHUMU"
3ajaHus
AuddepeHIIMPOBAHHOTO 3a4eTa

4.3

OK 01
OK 02
OK 04
IIK. 1.2.

Upentudukanus
OpraHuYecKHux
BEIIECTB, UX 3HaYEeHHE
Y IpUMeHeHHe B
ObITOBOU U
NPOU3BO/ICTBEHHOM
JlesITeJIbHOCTHU
YyeJIoBeKa

HccnenoBaThb
KayeCTBEHHbIe peaKliuu
OpraHUYecKHux
coeJUHEHUH OTAeJbHbIX
KJIacCOB

1.I[lpakTUKO-OpHEHTHPOBAHHbIE
3a/iaHUs 10 COCTaBJIEHUIO
XUMUYECKUX peaKlui C
y4acTHeM OpraHu4yecKux
BElEeCTB, B T.4. UCI0JIb3YEMbIX
JUISl UX UJleHTUPUKALUHY B ObITY
Y IPOMBILLJIEHHOCTH.
2.JlabopaTtopHas paborTa:
“UneHTudurkanus
OpraHu4YecKux COeIJMUHEHU N
OTJeJbHbIX Kj1accoB”

3ajaHus
auddepeHIIMPOBAHHOTO 3a4eTa
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Mopayas/Pa3pen/Tem

THUIbI OLLEHOYHBIX

Ne | OK/IIK Pe3ysibTaT 00yyeHus .
a MeponpUusaTUi
5 Pa3gen 5. XapaKTepu30BaTh
KuHeTH4yeckKkue u BJIMSIHUE Pa3/INYHBIX
TepMoJuHaMu4eckue |paKTopoB Ha
3aKOHOMEPHOCTH paBHOBecHe U
NpPOTEeKaHUus CKOpPOCTb XMMHYECKUX
XUMHUYeCKUX peakuu
peaknu
5 |OKO01 CkopoCcTb XMMHUYECKUX |XapaKTepu30BaThb [IpakTUKO-OpHEeHTHUPOBAaHHbIE
OK 02 peakuui. XuMHU4YecKoe |BJIUSHHE KOHLIEHTPALMU |TeopeTUYeCKUe 3aJlaHUs Ha
IIK. 1.2. |paBHOBecue pearupymoimux BelecTB |aHajau3 GpaKTOpPOB, BAUSOLIMX
Y TeMIlepaTyphbl Ha Ha U3MeHeHHe CKOPOCTHU
CKOPOCTb XUMUYECKUX |(XMMHUYECKOW peaKIHHu.
peakuumn [IpakTHKO-OpHEHTUPOBAHHbIE
XapakTepr30BaTb 3a/laHUS Ha IpUMEHeHne
BJIMSIHME U3MEHEHUS npuHuuna Jle-lllatenve ana
KOHLIEHTpAal M BellleCTB, |HaX0XAeHUs HallpaBJeHUs
peakLuy Cpesibl U CMellleHHUs1 paBHOBeCHS
TeMIlepaTypbl Ha XUMHUYECKOU peaKLiuy U aHaJIu3
cMelleHUe XMMUYecKoro |paKTopoB, BJUAOIIUX Ha
paBHOBecUA CMelleHre XUMHUYEeCKOro
paBHOBecUA
3agaHud
AuddepeHIIMPOBAHHOTO 3a4eTa
6 HccanepoBaTth
R () R T MCTHHHBIE PAacTBOPHI C
3aJJaHHBIMU
XapaKTepUuCTUKaMH
6.1 | OKO01 [TonsaTue o pactBopax |PassnyaTh UCTHHHBIE 1. 3apa4y Ha IPUTOTOBJIEHHE
0K 02 pacTBOpHI pacTBOpPOB.
IIK. 1.2. 2. [IpakTHko-

OpHUEHTUPOBAHHbIE pacUyeTHbIE
3a/laHUS Ha AYCIIEPCHbBIE
CUCTEMBI, UCIIOJIb3yEMBbIE B
OBITOBOM U MPOHU3BO/ICTBEHHOM
JlesITeJIbHOCTH YesloBeKa
3ajaHus
AuddepeHIIMPOBaHHOIO 3a4eTa
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Mopayas/Pa3pen/Tem

THUIbI OLLEHOYHBIX

Ne | OK/IIK Pe3ysibTaT 00yyeHus .
a MeponpUuATUM
6.2 | OK01 |HccnepoBanHue UccnepoBatb pusuko- |J/labopaTopHas paboTa
OK 04 |cBOUCTB pacTBOpPOB XUMHUUYECKUe CBoWcTBa  |“IIpuroroBsieHHe pacTBOpPOB”
IIK. 1.2. VICTUHHBIX PaCTBOPOB 3azaHud
AnddepeHIIMpOBaHHOTO 3a4eTa
II | IpodeccnoHaANTbHO-OPUEHTHPOBAHHOE COAepPKaHM e (CoAepKaHMe NPUK/IAZHOTO
MOAYJIAA)

7 Paszpen 7. OueHuBaThb 3amuTa Keiica (c yueTom
Xumus B ObITY U NMoc/jaeJCTBUA GBITOBOM (Oyayiiei npodeccuOHATbHOU
NMPOU3BOACTBEHHOW |U MPOU3BO/JCTBEHHON |AeATEeJbHOCTH)
AesATeTbHOCTHU AesTeJTbHOCTH
YeJIOBeKa YyeJi0OBeKa C MO3ULUM

3KO0JIOTUYEeCKOH
6e30MacHOCTH
OKO01 (XuMmus B OBITY U OuenuBaTb nocueactBus|Keiic (c yueTom oyayiei
OK 02 |npou3BOACTBEHHOU O6bITOBOM U npodeccuoHalbHOU
OK 04 JesTeJIbHOCTHU NPOU3BOACTBEHHOU JlesITeJIbHOCTH )
OK 07 |4esoBeka JleITeJIbHOCTH YeJsioBeKa |Bo3MokHbIe TeMbl KeNCOB:
IIK. 1.2. C MO3UIMH 1. IloTenneHue KJauMaTa 1
3KOJIOTUYeCKOH BBICBOOO/J€HH e ra30BbIX
6e30MacHOCTH TUZPaToB CO iHA OKeaHa.

2. byaymue MmaTepuaJibl AJi4
aBva-, MallKHO- U
NpUOOPOCTPOEHHUS.

3. HoBble MaTepurasbl s
COJIHEYHBIX 6aTapeu.

4. JlekapcTBa Ha OCHOBe
pacTUTEIbHBIX IpenapaToB
3ajaHus
AuddepeHIIMPOBAHHOTO 3a4eTa
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