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BHyTpeHHAS akcnepTunsa: metognct NBroOY «blMMK» M.B. MenbHnKoBa

Pabouyas nporpamma o6uieobpasoBare/ibHOro npegMeTa paspabotaHa Ha
OCHoBe ®PefepanbHOro rocyfapCTBeHHOro o6bpasoBaTe/slbHOro CTaHAapTa CpefHero
obuwero o6bpasoBaHuA, YyTBepXAeHHOro T[lpukasom MwuHoGpHaykn Poccum oOT
17.05.2012 Ne 413 (pen. ot 12.08.2022), pekoMeHAauwnii Mo peanusauun CpeHero
obuiero obpasoBaHua B npejgenax 0CBOeHUs o6pa3oBaTe/lbHON MporpaMmbl CpefHero
npoeccuoHanbHoro o6pasosaHnsi oT 1 mapta 2023 r. Ne 05-592, npumepHoi
nporpamMmsl,, peKoMeHgoBaHHOW defepasbHbIM FOCYAAPCTBEHHLIM  BIOIKETHbLIM
obpasoBaTe/ibHbIM yupexaeHnem LONOMHUTENBHOTO npogeccnoHanbHOro
obpasoBaHus «/HCTUTYT pa3BuTua npogeccnoHanbHoro obpasosaHus» (PreQy
AONO «WPMO) ans peanusaunMyM OCHOBHOW npodgecCMOHanbHON 06pa3oBaTeNbHOM
nporpammbl CINO Ha 6a3e OCHOBHOro 06Liero o6pasoBaHua ¢ NONyYeHUEM CpPefHEero
obulero obpasoBaHua no cneunanbHocT 23.02.07 TexHUYECKOe 06CNYyXUBaHUE U
PEMOHT aBTOTPAHCMNOPTHbLIX CPeACTB.

Paboyas nporpamma paspabotaHa B COOTBETCTBUM C Pa3bACHEHUAMU MO
(hOpMMPOBaAHMIO MPUMEPHbLIX 00pa30BaTe/ibHbIX MNPOrpaMmMm Y4eOHbIX AUCLMUMINH
Haya/IbHOro NPOecCcUOHaNbHOro U CpefHero nNpodeccnoHanbHOro obpasoBaHMA Ha
OCHOoBe ®PefiepabHbIX TOCYLaPCTBEHHbIX 06pa3oBaTe/lbHbIX CTaHAAPTOB Haya/bHOro
npodeccnoHanbHoro 7 cpeaHero npogeccnoHanbHOro obpasoBaHus,
yTBEPXAeHHbIMU W.M.PeMopeHKo, AupeKTopoM [enapTameHTa rocyapCTBEHHOMN
MOUTUKA W  HOPMATMBHO-MPaBOBOr0 perynvpoeaHns B cdepe o06pa3oBaHUs
MuHuMcTepcTBa 06pa3oBaHMA U HaykKn Poccuiickon degepaumm ot 27 aBrycta 2009r.
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1. MACIIOPT IPUMEPHOM IMPOI' PAMMBI YUEBHOM JIUCHUILTAHBI

1.1. ObaacTh NpUMeHeHUs1 TPOrPaAMMBbI

OOweoOpa3oBarenbHasi TUCHUIUIMHA « XUMHUS» SIBISIETCS] YaCThIO MPEIMETHOM 00aacTH
«O0mecTBeHHBIE HAyKW», HU3ydaercs B obmeoOpazoBarenpHOM Lukie ydeOHoro ruaHa OOIT
CIIO c¢ yuerom mnpodecCHOHaIbHONW HampaBieHHOCTH B cootBerctBuu ¢ ®I'OC CIIO,
peanu3yromux 00pa3oBaTENbHYK) MPOTPaMMy CPEIHEro o0Inero oOpa3oBaHMsS B Mpeaeinax
OCBOEHHUS OCHOBHOW mnpodeccroHanbHON oOpasoBarenpHON mnporpammbel CIIO Ha 0Oaze
OCHOBHOTrO 00mero o0pa3oBaHHMs TPU MOATOTOBKE CIIELUAINCTOB CPEIHEro 3BEHa 110
cneunanbHoctu  23.02.07  Texnuueckoe obcnyscusanue U pemMoHm  asmompaHcHOPMHbIX
cpeocms.

1.2. Mecro aucHUIIMHBI B  CTPYKTYpe OCHOBHOH  mnpodeccnoHAIbLHON
o0pa3oBaTeIbHOI NPOrpamMMBblL:
JlMcUMIuIHA BXOIUT B 0011e00pa30BaTeIbHBIN UK

1.3. lesib ¥ NVIAHUPYEMBIE Pe3YJIbTATbI OCBOCHUS] JUCIHIIINHDBI

1.3.1. Heab o0meo0pa3oBaTeibHOM AHCUHILIHHBI

@opMUpOBaHHE Y CTYJEHTOB MpPEACTAaBIE€HHUS O XHUMHUYECKOM COCTaBIAOLIEH
€CTeCTBEHHO-Hay4YHON KapTHHbI MHpa KaK OCHOBbI TNPUHATHS pELIeHUH B JKU3HEHHBIX WU
IIPOU3BOJICTBEHHBIX CUTYALUSIX, OTBETCTBEHHOTIO MOBEIEHUs B IPUPOAHON Cpefie.

1.3.2 Ieau M 3aaauyu JMCUMIUIMHBI — Tpe0OBAHHMS K pe3yJbTaTaM OCBOEHHS
AUCUUIINHBI:

3anayyu TUCLUTIINHBL

1) chopmupoBaTh MOHMMaHNE 3aKOHOMEPHOCTEH MPOTEKAHHSI XUMHUYECKUX MPOIIECCOB U
SBJICHUN B OKpyXKarmolled cpene, LEJOCTHOM Hay4HOM KapTHHBI MHpPA, B3aMMOCBSI3H U
B3alMO3aBHCUMOCTH €CTECTBEHHBIX HAyK;

2) pa3BUTb YMEHHs COCTaBIATH (HOPMYyJIbl HEOPraHMYECKHX M OPTaHUYECKHUX BEIIECTB,
yYpaBHEHHUs] XUMHYECKHX PpEaKLUi, OOBSICHATh HMX CMBIC], WHTEPIPETUPOBATH PE3YJIbTATHI
XUMHUYECKHUX 3KCIEPUMEHTOB,

3) copmMHupoBaTh HABBIKHM MPOBEACHUS MPOCTEHIINX XUMHUYECKUX SKCIIEPUMEHTAIbHBIX
UCCJIEIOBAHNIA ¢ COOJIIOZeHHEeM TMpaBui Oe3omacHOro oOpalieHuss ¢ BeUIeCTBAMH |
71a00paTopHBIM 000PYIOBAHUEM,

4) pa3BUTb YMEHUS UCIOJIb30BATh HHPOPMALMIO XUMHUYECKOTO XapaKkTepa U3 PasIMYHbIX
HUCTOYHUKOB,;

5) cdopmupoBaTh yMEHHUs MPOTHO3UPOBATH TIOCIEACTBUS CBOEH MAEATEIBHOCTH H
XUMHYECKUX MPUPOAHBIX, OBITOBBIX U MPOM3BOACTBEHHBIX IPOLIECCOB,;

6) cdopMUpPOBaTH MOHMMAHWE 3HAYUMOCTU JOCTHIKCHHM XUMHUYECKOH HayKd U
TEXHOJIOTUH [T Pa3BUTHS COLMAIBHON U IPOU3BOJACTBEHHOM cdep.

OcBoenue copepkaHusi yu4eOHOW TUCHUIUIMHBI «XUMHS» OOECIeUHBAaeT TOCTIIKEHUE
CTyAE€HTaMHU CJIEYIOIINX Pe3yJ/JbTaTOB:

- JIUYHOCHIHBIX:

JI1. B yacTu TPya0BOro BOCIIUTAHUS

- TOTOBHOCTB K TPYAY, OCO3HAHHE LIEHHOCTH MAacTePCTBa, TPyAOI00HE;

- TOTOBHOCTh K AKTUBHOW MESTEIBbHOCTH TEXHOJOTHYECKOH M  COLMAJBbHOM
HAINPaBJIEHHOCTH, CIOCOOHOCTh MHUIMMPOBATDH, IUIAHHPOBATH U CAMOCTOSATENBHO BBITIOJIHATD
TaKyH0 JeSITebHOCTD;,



- UHTEpEC K Pa3INYHBIM chepaM npodecCHOHATBHON NesITeTbHOCTH.
JI2. OBjaneHne yHUBePCAJbHBIMHU YUeOHBIMHU MO3HABATEIbHBIMHU AeHCTBHIMM:
a) 0a30BbIe JIOTHYECKHUE EHCTBUS:

- CaMOCTOSITENTbHO (POPMYJIMPOBATE U aKTYyaJIU3UPOBATH MpobsieMy, pacCMaTpUBATh
€€ BCECTOPOHHE,

- yCTAHABJIMBATh CYIIECTBEHHbI MpPU3HAK WM OCHOBAaHHUS Uil CPaBHEHMS,
kjaccudukanmuu 1 0000IeHuUs,

- ONpeneNATh LEeIH JeATeNIbHOCTH, 3a/1aBaTb MapaMeTpbl H KPUTEPHH HX
TOCTYIKEHHS,

- BBISIBJISITh 3aKOHOMEPHOCTH U IIPOTUBOPEUHSI B PACCMATPUBAEMBIX SIBJICHHSAX,

- BHOCUTb KOPPEKTHBBI B JIE€ATEBHOCTb, OLIEHUBATH COOTBETCTBHE PE3YJBTATOB
LeJIIM, OLIEHUBAThb PUCKU MOCIEICTBUN A€ TEIbHOCTH,

- pa3BUBATh KPEATUBHOE MBILUICHUE MPH PEIIEHIH )KH3HEHHBIX MPOOIeM.

0) Ga30BBIC UCCIIEAOBATELCKHIE ACHCTBUS:

- BJIaJIETh HAaBBIKAMH Y4E€OHO-HCCIENOBATEIbCKOW M TPOEKTHOH MAEATENbHOCTH,
HaBBIKAMH pa3pelleHus npoodiem;

- BBIABJISITD  NPUYMHHO-CJIEICTBEHHBIE CBS3M W aKTyaJIM3UPOBaTh  3amady,
BBIIBUTATh THUIOTE3y €€ pELICHUs, HAXOOUTh apryMEHThl sl JIOKa3aTeNbCTBA CBOHMX
yTBEP KIEHH, 3371aBaTh TApaMETPbl U KPUTEPUH PEIIEHUS,

- aHAJM3UPOBATh MOJYYCHHBbIE B XOZIE PELICHUS 3aa4M Pe3yJIbTaThl, KPUTHYECKH
OLIEHUBATh UX JOCTOBEPHOCTbH, MPOTHO3UPOBATH H3MEHEHHNE B HOBBIX YCIIOBUSX;

- yMeTh TIEPEHOCUTHh 3HAHUS B IIO3HABATENbHYIO W TPAKTHUECKYI 0O0JacTu
JKU3HEAESITeIbHOCTH;

- yMeTb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00acTel;

- BBIJIBUTaTh HOBBIE WJIEH, MPEAJIaraTh OPUTHHANIbHBIE IOAXO/bI M PEIICHUS,

- CHOCOOHOCTD UX UCTIOJB30BAHUS B TIO3HABATENIHONW U COLIMATIbHON MPAKTHKE.

JI3. B 001acTH HEHHOCTH HAYYHOT0 MO3HAHHS:

- c(OPMHPOBAHHOCTP ~ MHUPOBO33PEHMs,  COOTBETCTBYIOIIETO  COBPEMEHHOMY
YPOBHIO Pa3BUTHA HAyKW U OOIIECTBEHHOW NPAKTHKH, OCHOBAHHOTO HAa AMAJIOTe KYJBTYD,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYJIBTYPHOM MHUPE;

- COBEPIIEHCTBOBAHHUE SI3bIKOBOH M UWTATEIbCKOHW KYJIBTYPbl KaK CpPEICTBa
B3aUMOJIEHCTBUS MEXKY JIIOIbMU M ITO3HAHUS MUPA,

- OCO3HAaHHE LIEHHOCTH HAy4HOW JeSTEeNbHOCTH, TOTOBHOCTb OCYLIECTBISATH
MIPOEKTHYIO U UCCIIE0BATENbCKYIO AeSTENbHOCTD UHANBUAYAJIbHO U B TPYIIIIE.

JI4. OBaanenne yHUBepPCAJIbHBIMHU YUeOHBIMHU MO3HABATEIbHBIMHU AeHCTBHAMM:

B) pabota ¢ nHpopMaLHei:

- BJaeTh HABBIKAMH TOJy4YeHUs] MH(OPMALMH W3 HCTOYHHUKOB Pa3HBIX THIIOB,
CaMOCTOSITEJIbHO ~ OCYLIECTBJISITh IOUCK, aHajlu3, CHUCTEMaTHU3allMi0 M HHTEPIpEeTaLHio
UH(OPMALINU Pa3IMYHBIX BUAOB U (POPM MPEACTABICHHS,

- CO371aBaTh TEKCTHI B Pa3INYHBIX (pOpMaTax ¢ y4eTOM Ha3HaYeHHs HHOOPMAIHH U
LIEJICBOH ayAUTOPUH, BEIOMPAsi ONTHMAaJIBHYIO (POPMY MPENCTaBICHUS H BU3YAIN3aLINHY,

- OLIEHUBATh JIOCTOBEPHOCTb, JIETUTHMHOCTb HMH(OpMAIMH, €€ COOTBETCTBHUE
NPAaBOBBIM H MOPAJIbHO-3THUECKUM HOPMaM,

- HCTIOJIb30BaTh CPEACTBA HH(POPMALMOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJIOTHH B
peLIeHNH KOTHUTHUBHBIX, KOMMYHHKATHBHBIX M OPTraHU3aLMOHHBIX 3a7ad C COONIOAeHHEM
TpeOOBaHUIN SPrOHOMHKH, TEXHUKN O€30MaCHOCTH, TUTHEHBI, PeCypcocOepekeHus], MPaBOBbIX U
STHYECKUX HOPM, HOPM HH(POPMAITMOHHOH 0€30MacHOCTH,



- BJIaJIETh HABBIKAMH PACIIO3HABAHMS M 3aLIUTHI WHPOpPMALUHU, HHPOPMAITMOHHON
0e30nmacHOCTH JIUYHOCTH,

- TOTOBHOCTb K CAMOPa3BUTHIO, CAMOCTOSITENIbBHOCTH U CAMOOIIPEEIECHHUIO,

- OBJIJICHUE HAaBBIKAMH Y4eOHO-HMCCIIEOBATENbCKON, MPOEKTHOW U COLMAIBHOM
NEeSITeNIbHOCTH.

JIS. OBianeHue yHuBepCAJIbHBIMH KOMMYHUKATHBHBIMH AeHCTBHSIMH:

0) coBMeCTHasI IEATENBHOCTD!

- MOHUMAaThb W HCIOJIb30BaTh MpPEUMYINEeCTBA KOMAaHAHON M WHIWBUIYaJbHON
padoTHI;

- IPUHUMATh  LIeId  COBMECTHOH  JeATEeNbHOCTH,  OpPraHU3OBbIBATH U
KOOPAMHUPOBAaTh NEHCTBUS MO €€ IOCTHUXKEHWIO. COCTAaBJIATh IUIaH AEWCTBUMN, paclpenemsTb
POJIH C Y4€TOM MHEHHH YYaCTHUKOB OOCYKIATh PE3yJIbTaThl COBMECTHON PalOThI,

- KOOPIMHHUPOBATH U BBITMOJHATE PabOTy B YCIOBHSIX PEATbHOTO, BUPTYAJIbHOTO H
KOMOWHHPOBAHHOTO B3aMMOJICHCTBHS,

- OCYILECTBIISATh MO3UTUBHOE CTPAaTErnYeCKOe MOBEEHUE B PA3JIUYHbBIX CUTYaIMsIX,
NPOSIBJIATH TBOPUECTBO M BOOOPaKEHNE, ObITh MHIUIIMATHBHBIM.

JI6.0B1ageHe YHHMBePCAJIBHBIMH PeryisiTHBHBIMU JeiiCTBUSIMU:

I) IpUHATHE ce0sl U IPYTHX JIFOICH:

- MPUHUMATh MOTHBBI M apryMEHThl JPYTuX JOJeH IMpU aHalu3e pe3yJbTaToB
NeSITeIbHOCTH,

- NPU3HABATh CBOE MPABO U MPABO APYTHX JIFOEH HA OIHOKY;

- pa3BUBATh CIOCOOHOCTb MTOHUMATh MHUP C MO3ULMH APYTOrO YEJIOBEKA.

JI7. B 00J1acTH 3K0JIOTHYECKOr0 BOCIIHTAHHS

- cpOpPMHPOBAHHOCTDH HKOJIOTUYECKOHN KYJbTYpPbI, TOHUMAHNUE BIHSHHS COLIMAIBHO-
SKOHOMMYECKUX TPOLIECCOB Ha COCTOSIHUE IPUPOAHON M COLMAIBHOM Cpeabl, OCO3HaHUE
r100aTbHOTO XapaKTepa SKOJOTHIECKUX MPooIeM;

- MJJAHUPOBAHUE U OCYIIECTBJIEHHE NEUCTBUIM B OKPYXKAIOLIECH Cpele Ha OCHOBE
3HAHUSA LeJIel yCTONYMBOIO Pa3BUTHs Y€JIOBEUECTBA,

- AKTHBHOE HENPUATHE NEHUCTBUMN, MIPUHOCSIINX BPEA OKPYyXKaroLEen Cpene;

- YMEHHE TPOTHO3MPOBATH HEONArONPHUATHBIE 3KOJOTHYECKHE IOCJIEACTBUS
MPEANPUHUMAEMBIX ACUCTBUN, IPEIOTBPAILATh UX,

- paclIupeHue OMbITa JeATeIbHOCTH 3KOJIOTHYeCKON HallpaBlIeHHOCTH;

- OBJIAJICHUE HAaBBIKAMH Y4eOHO-HMCCIIEIOBATENbCKON, MPOEKTHOW U COLMAIBHOM
NesITeNIbHOCTH,

—  MemanpeomMemmix:

MI1. BrageTb CUCTEMON XMMHYECKUX 3HAHUMN, KOTOpas BKJIOYAET. OCHOBOIOJATAIOLIUE
MOHSTHUS (XUMHUYECKUH 3JIEMEHT, aTOM, 3JIGKTPOHHAst 000JIO4Ka atoma, S-, p-, d-3JIeKTpOHHbBIE
opbuTtanu aTroMOB, HOH, MOJIEKYJIa, BAJIEHTHOCTb, 3JIEKTPOOTPHLATENBHOCTb, CTEIEHb
OKHCIICHHS, XHMUYECKast CBS3b, MOJIb, MOJISIPHAS Macca, MOJISIPHBIA 00beM, YIIIepOIHBIN CKEJIET,
(byHKUMOHANBHAS TPYNINA, PaguKaj, H30MEpHUs, U30MEPbl, T'OMOJOTMYECKHH psiA, TOMOJIOTH,
yTI€BOAOPOABI, KHCIOPOA- U a30TCOAEPIKAIIUE COSNUHEHMSI, OMOJIOTNYeCKH aKTUBHBIC BEI[ECTBA
(yrneBomel, KUpBL, O€NKH), MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYJISIPHBIE
COCAMHEHUS, KPUCTAIMYECKasl peIleTKa, THIbI XUMHUYECKHUX pEeaKUui (OKHCIUTEIbHO-
BOCCTAHOBUTEJIbHBIE, OK30-U SHIOTEPMHUYECKHE, pEakul HOHHOro oOMeHa), pacTBop,
3JIEKTPOJIUTSI, HEBJIEKTPOJIUTEI, SJEKTPOJIUTHYECKAS JUCCOLMaLus, OKHUCJIUTEb,
BOCCTaHOBHUTEJIb, CKOPOCTh XMMUYECKOH PEaKIMH, XUMHUECKOE PABHOBECHE), TEOPUU U 3aKOHBI
(Teopusi XUMHUYECKOTO CTPOEHHUs opraHudeckux Bemects A.M. byrneposa, Teopus



SJIEKTPOJIMTHUUECKON  nuccouuanuu, nepuoaudeckuii 3akoH M. Menneneesa, 3akoH
COXPaHEHHsT MAacChl), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH SI3BIK XUMHH, (HAKTOJIOTHYECKHE
CBEIEHUS] O CBOWCTBAax, COCTaBe, MOJYYEHUH U OE30MacHOM HCIOJIb30BAHUN BAXXKHEHUIIHX
HEOPTraHMYECKUX U OPraHMYECKUX BEINECTB B OBITY U MPAKTUYECKOH e TeIbHOCTH YEJIOBEKa,

M2. yMmeTb BBISBJIATb XapaKTEpHbIE MPHU3HAKH M B3aUMOCBS3b HM3YYEHHBIX MOHATHH,
NPUMEHSTh COOTBETCTBYIOLINE TIOHATHS TIPU OMMMCAHUH CTPOEHUSI U CBOMCTB HEOPTraHUYECKUX U
OPTaHUYECKUX BEINECTB W HMX MPEBPAINEHH; BBIABISTH B3aHMOCBA3b XMMHUYECKHX 3HAHUH C
MOHSATHSIMH U TIPE/ICTABJICHUSIMH IPYTUX €CTECTBEHHOHAYYHBIX MTPEIMETOB;

M3. yMeTb HCIOJB30BaTh HAUMEHOBAHUS XMMHUYECKUX COEAMHEHUH MEKTyHapOIHOTO
COI03a TEOPETUYECKOW M MPUKIAJAHON XUMHUHU U TPUBHUAJIbHbIC HA3BAHMS BAKHEHININX BEINECTB
(3TMNEH, aueTWieH, rIuUepuH, (GeHod, GOopMaNbAETHA, YKCYCHAsl KUCIOTa, TJIMLIHH, YrapHbIA
ras, yriIeKHCIbId Ta3, aMMHaK, rameHasi i3BeCTb, HeralleHasi H3BECTh, MUThEBAast COAA U IPYTHUX),
COCTaBJIATh (POPMYJIBI HEOPTaHUYECKMX U OPraHWYECKHX BEIIECTB, YPABHEHUS XHUMHUYECKHX
peakuuii, OOBSICHITh UX CMBICI, MMOATBEPKAATh XapaKTEPHbIE XMMUYECKHE CBOHCTBA BEIECTB
COOTBETCTBYIOLITMMHU YKCIIEPUMEHTAMH H 3aITUCSMHU YPABHEHUI XUMHUYECKIX PEaKLUH;

M4. ymerb yCTaHaBIWBATh NPUHAMJIECKHOCTD H3YUYEHHBIX HEOPraHMYECKHX U
OPTaHUYECKUX BEINECTB K OINPEEICHHBIM KJIAaCCaM M TPYIIaM COEAMHEHUH, XapaKTepH30BaTh
UX COCTaB M BaKHEHWIINE CBOHCTBA, OINPENENSATh BUABl XMMHYECKHX CBs3eH (KOBaJIEHTHAs,
WOHHAs, METAJUINYECKas, BOJOPOAHAsA), THUMNBl KPUCTAIUINYECKUX PEIIETOK  BEINECTB,
KJIacCU(UIPOBATh XUMMUYECKHE PEAKIINY,

MSs. copMupoBaThH MPEACTABICHUS: 0 XUMUYECKOU COCTaBJISIFOLLIEH
€CTeCTBEHHOHAYYHOH KapTHHbI MHpA, POJM XUMHHM B TIO3HAHUH SIBJICHUH TNPUPONBI, B
(bOpMHUpPOBAHUN MBIIIJIEHUSI M KYJbTYPbl JIMYHOCTH, €€ (PYHKUHOHAJIBHOH TI'PAMOTHOCTH,
HEOOXOUMON TSI PEeLIeHHUs NMPAKTHYECKUX 3a7ad U SKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO M TPUPOIHOH cpene;

M6. yMeTb IPOBOAHTDH PACUETHI [0 XUMUYECKUM (POPMyJIaM U YPaBHEHUSIM X UMHUYECKUX
peakuuii ¢ HCMOJB30BaHHWEM (U3NYECKUX BEIWYHMH, XapaKTEPU3YIOIIMX BEIIECTBA C
KOJIMYECTBEHHONW CTOPOHBL. MacChl, oOObemMa (HOpPMaJibHbIE VCIIOBHs) Ta30B, KOJIHYECTBA
BEIECTBA, HCIONb30BATh CHUCTEMHBIE XWUMHUECKHE 3HAHUS JUId TPHUHITUS pEIIeHUd B
KOHKPETHBIX KH3HEHHBIX CUTYaLUsX, CBA3aHHBIX C BEIECTBAMH U UX NPUMEHEHHUEM

M7. yMeTp NJaHMPOBATH M BBHIMOJHATD XUMHUYECKUH SKCIEPUMEHT (TpEeBpaLIeHUs
OpPTaHUYECKUX BELIECTB INPU HArPEeBaHWH, IOJyYEHHE OSTWJIEHA M W3Y4YEHHE €ro CBOWCTB,
Ka4eCTBEHHBIE PEAKLIMU HA aJIbAECTH/Ibl, KpaXMaJl, YKCYCHYIO KHCIIOTY; eHaTypauus OeKoB mpu
HArpeBaHUH, LIBETHBIE PEaKLNH OEJKOB, NMPOBOAUTH PEAKLMM HOHHOrO OOMEHa, ONpEenelNsiTh
Cpeay BOIHBIX PAaCTBOPOB, KAUECTBEHHBIE PEAKIIMU Ha CyJbdar-, KapOOHAT- U XJIOPHI-aHUOHBI,
Ha KaTHMOH AaMMOHHUs, pellaTb »OKCIepUMEHTalbHblE 3aJaud Mo TemMaM "Metamnel" u
"Hemeramnsl") B COOTBETCTBHHM C MpPAaBHJIAMH TEXHHKH O€30MacCHOCTH MpH OOpalieHHH C
BEIECTBAMH U JIAOOPaTOPHBIM OOOPYAOBaHHEM; IMPENCTABIATh PE3yJIbTaThl XHUMUYECKOTO
JKCIIepUMeHTa B (pOopMe 3alHcH YPaBHEHHUH COOTBETCTBYIOLIMX peakuuil u (HOpMyJIHpOBATH
BBIBO/IBI HA OCHOBE 3THX PE3yJIbTATOB,;

MS8. yMmerb aHaNM3MPOBATh XUMHYECKYI0 HH(OPMAIMIO, TOJIYY4aeMYK H3 Pa3HbBIX
UCTOYHUKOB (CpencTB MaccoBoil nupopMaiuy, cetb MIHTEpHET U Npyrue);

MO. BnameTe OCHOBHBIMH METOIAMHU HAyYHOTO TITO3HAHHUS BEIECTB M XHUMHUYECKUX
siBIEHUH (HaOI0AeHHe, I3MEPEHHE, SKCIIEPUMEHT, MOJICTUPOBAHHUE);

M10. copmupoBaTth MIPEACTABICHUS 0 XHMHUYECKOU COCTaBJIAOLIEN
€CTeCTBEHHOHAYYHOH KapTHHbI MHpaA, POJM XUMHHM B TIO3HAHUHM SIBJICHUH TNPUPONBL, B
(OpMHUpPOBAHUN MBIIIJIEHUST M KYJbTYPbl JIMYHOCTH, €€ (PYHKUHOHAIBHOH TI'PaMOTHOCTH,



HEOOXOUMON /IJIsl PEIISHUs MPAKTUYECKUX 3a7a4 M SKOJOTHYeCKH OOOCHOBAHHOT'O OTHOIIEHHS
K CBOEMY 3/I0POBBIO U IPUPONIHOI cpene;

MI11. ymeTh cOOMOIATH MpaBUIa SKOJOTHYECKH LEIeCO00Pa3HOro MOBENEHUS B OBITY U
TPYIOBOM IEATEIBbHOCTH B LENSIX COXPAHEHHUS] CBOErO 370POBbS U OKPYIKAOIIEH MPUPOAHOM
Cpenbl, YYUTBHIBAThb OIMACHOCTb BO3JCHCTBHSI HA JKUBBIC OPTaHU3MBbI OMNPEICJCHHBIX BEIIECTB,
MOHUMAsI CMBICJT TTIOKa3aTesl MPEISIbHOMN TOMyCTUMOMN KOHIIEHTPAIINH

- npeaMeTHbIX:

I11.  chopMHpPOBaHHOCTL  NPEACTABICHUH: O  XUMHYECKOW  COCTaBISIOLICH
€CTECTBCHHOHAYYHOW KAapTUHBI MHUpA, PONM XHUMHH B TIO3HAHUM SIBJICHUI TIPUPOABI, B
(OpPMUPOBAHUH MBIIIJICHHSI W KYJbTYPbl JIUYHOCTH, €€ (YHKIUOHAJIBLHOW T'PaMOTHOCTH,
HEOOXOUMOM JIsl PELISHUs MPAKTHYECKUX 3a7a4 U SKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS
K CBOEMY 3/I0POBBIO U IPUPONIHOII cpene;

[12. BrageHue cUCTEMON XUMHUYECKUX 3HAHMI, KOTOpPash BKJIKOUYAET. OCHOBOMOJIATAIOLIUE
MOHSTUS (XUMHUYECKUH 3JIEMEHT, aTOM, 3JIGKTPOHHAst 000JIOYKa atoma, S-, p-, d-3JIeKTpOHHbBIE

Op6I/ITaJ'II/I dTOMOB, HOH MOJICKYJIa, BaJICHTHOCTB, SJCKTPOOTPHULATCIBbHOCTD, CTCIICHD

)
OKUCJICHUS, XUMHYECKasi CBSI3b, MOJIb, MOJIIPHAS] Macca, MOJISIPHBIN 0OBEM, YIIIePOIHBIN CKEJIET,
(yHKIIMOHAJIbHASL TPYIMIA, PAIUKa, H30MEpHs, U30MEpbl, TOMOJIOTMYECKUH pPsiI, TOMOJIOTH,
yTIEBOAOPOABI, KHCIOPOA- U a30TCOMAEPIKAIUE COSNUHEHHSI, OMOJIOTMYEeCKH AKTUBHBIC BEI[ECTBA
(yrneBombl, KUPBL, OENKHU), MOHOMEp, MOJUMEp, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE
COCUHEHUs, KPUCTAJUIMYECKAs pelIeTKa, THIBl XUMHUYECKUX peakiuud (OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIE, 3K30- M DJHIOTEPMUYECKHE, peaKIMd HWOHHOro OOMeHa), pacTBop,
3JIEKTPOJIUTBL, HEBJIEKTPOJIUTHI, BJIEKTPOIUTHYECKAS OUCCOLMALHSA, OKHUCJIUTENb,
BOCCTAHOBHUTEJIb, CKOPOCTh XUMHYECKON PEAKINU, XUMUYECKOE PABHOBECHE), TCOPUU M 3aKOHBI
(Teopusi XUMHYECKOTO CTpOEHUsl opranmueckux Bemects A.M. byrieposa, Teopus
SJIEKTPOJIMTHUECKON  nuccouuaunuy, nepuoaudeckuii 3akoH M. Menneneesa, 3akoH
COXPAaHEHUsST MACChl), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUNA SI3BIK XUMHH, (PaKTOJIOTHYECKUE
CBEICHHWsI O CBOMCTBAaX, COCTaBe, MOJYYEeHUH U Oe30MmacHOM HCIONIBb30BAHUH BaXKHEUIINX
HEOPTaHUYECKUX W OPTaHMYECKHUX BEIIECTB B OBITY U MPAKTUYECKON NESITeIbHOCTH YEJIOBEKa,

I13. chopmMupOBaHHOCTL yMEHUII BBISBJISTH XapaKTepHbIE MPU3HAKHM H B3aNMMOCBS3b
W3YUYCHHBIX TMOHATUN, MPUMEHSTh COOTBETCTBYIOUIME MOHATHS MPU ONHCAHUU CTPOEHUS U
CBONCTB HEOPTAHUYECKUX U OPTaHUUYECKUX BEIIECTB U UX MPEBPALLCHUH; BbISIBISATH B3AUMOCBA3b
XUMUYECKUX 3HAHUM C TOHATUAMU U MNOPENCTABJICHUSIMHU APYTMX €CTECTBEHHOHAYUYHBIX
MPEAMETOB;

I14.  chopMHUPOBAHHOCTL yMEHHIH  UCIOJB30BATh HAUMEHOBAHHS  XHUMHYECKUX
COEAMHEHUIN MEXKIYHAPOJAHOIO COK3a TEOPETHUUECKONW M MPUKIAJHOW XHMHH U TPUBUAJbHBIE
HA3BaHUs BAXKHEWINNX BEUIECTB (ITWUJIEH, aleTwieH, mmuepuH, ¢eron, ¢opmanbaernn,
VKCYCHasl KHUCJOTa, TJIMLUH, yTrapHbId ra3, YIJEKUCAbI ra3, aMMHUaK, TralieHas W3BECTb,
HeralieHasi U3BeCTh, MUTbEBAs COAA W APYIUX), COCTABIATb (POPMYJIbI HEOPTraHUYECKHX U
OPTraHMYECKUX BEIUIECTB, YPAaBHEHUS XUMUYECKUX PEAKLUHi, OOBACHATb WX CMBbICI,
MOATBEPKAATh  XapakTEpPHble  XUMHYECKHE  CBOHCTBA  BELIECTB  COOTBETCTBYIOLIMMHU
SKCMEPUMEHTAMHU U 3aMUCSIMU YPABHEHUH XUMUUECKUX PEAKLIUH,

I15. chopMHUPOBAHHOCTP YMEHHI YCTaHABJIMBATH MPUHAIICKHOCTh HM3YYSHHBIX
HEOPraHWYECKUX U OPraHUYECKUX BELIECTB K ONMPENEICHHBIM KJacCaM U IPYINaM COCIUHEHUI,
XapaKTEpPU30BaTh UX COCTAB M BAXKHEHIINE CBOMCTBA, ONPENENATh BHAbl XUMHUECKUX CBSI3€i
(KOBaJIeHTHAsl, WOHHAS, METAJUIMYECKas, BOMOPOAHAS), THUIbI KPUCTAJUTMYECKUX PEIIeTOK
BEIIECTB; KJIACCU(PULIUPOBATh XUMHUYECKHUE PEAKIINH,

[16. BnaneHune OCHOBHBIMH METOJaMH HAyYHOrO IO3HAHUS BEIIECTB U XUMHUYECKUX
siBJIeHUH (HaOJII0IeHHe, I3MEPEeHHE, SKCIIEPUMEHT, MOICINPOBAHHUE);



I17. chopMupOBaHHOCTb YMEHUH NPOBOAHMTH PACUETHI MO XUMHUYECKHM (OpMyJiaMm U
YPaBHEHMSIM  XHUMHUYECKHX  pEeakUuil ¢  HCIONB30BaHHEM  (PU3UUECKUX  BEJHYUH,
XapaKTEePU3YIOIUX BEINEeCTBA C KOJWYECTBEHHOHW CTOPOHBL Macchl, oObemMa (HOpMAaJbHbIE
YCJIOBHSI) Ta30B, KOJMYECTBA BEINECTBA, WCIOJB30BATH CHCTEMHBIE XUMHYECKHE 3HAHUS IS
MPUHATUS PELIEHUH B KOHKPETHBIX >KM3HEHHBIX CHUTYALHsX, CBSI3aHHBIX C BELIECTBAMHM U UX
MIPUMEHEHUEM,

I18. cpopMHPOBAHHOCTb YMEHHI TUIAHUPOBATH U BBIMOJHATD XUMHUYECKHI SKCIIEPUMEHT
(mpeBpalueHusi OPraHuYeCKUX BEINECTB NPU HArPEBAHHMHM, MOJYYCHHE HTHJICHA U M3YYCHHE €ro
CBOICTB, Ka4ECTBCHHBIC PEAKLMM HA aJbJErHAbl, KpaxMas, YKCYCHYIO KHCIOTY, NE€HATypalus
OenKOB TpU HArpEeBaHHUH, LBETHBIC PEaKIHH OEJKOB, MPOBOIAUTH PEAKLMH HOHHOrO OOMEHa,
OTpeneNATh CPey BOAHBIX PACTBOPOB, KAUYECTBEHHbIE pEaKUUH Ha Cyiabdar-, KapOOHAT- U
XJIOpUA-aHUOHBI, HAa KAaTUOH AaMMOHMS, peIIaTh HKCIEPUMEHTAIbHBIE 3aa4d [0 TeMaM
«Metanney u «Hemeramiel») B COOTBETCTBHH C TNPaBWJIAMH TEXHHKH OE30MACHOCTH MpPHU
oOpaimeHnn ¢ BewiecTBaMd U JabOpaTOpPHBIM OOOPYIOBAaHHEM;, MPEACTABISATh PE3YJIbTATHI
XUMHYECKOTO JKCIIEpUMEHTa B (OpMe 3almucCH YpPaBHEHHMH COOTBETCTBYIOIIMX pPEAKUUN U
(bopMyIHpPOBaTH BBIBOABI HA OCHOBE 3THX PE3yJIbTAaTOB,

I19. chopMupoBaHHOCTEP yMEHHsSI aHAJIM3MPOBATH XHUMUYECKYIO  HH(POPMALHIO,
MOJIy4aeMyI0 W3 Pa3HbIX HCTOYHHKOB (CpeacTB MaccoBOil mH(popmaumu, cetb HMHTEpHET U
ApyrHe);

IT10. chopMupoBaHHOCTb YMEHHUI COOMOIATh MPABUIIa SKOJOTHYECKH LENeco00pa3HOro
NoBeZieHUsT B OBITY M TPYOOBOH HESATENBPHOCTH B LENAX COXPAHEHMS CBOErO 370POBbS U
OKpPY>Karolled MPUPOIHON CPEnAbl, YUUTBIBATL OMACHOCTb BO3JEHCTBUS HA XKUBBIE OPraHU3MBbI
ONpEETIEHHBIX BEIECTB, TOHUMAsl CMBICII ITOKA3aTeNs MPENEIbHON AOMYyCTUMON KOHLEHTPALUY,

IT11. nmnsa obOydarommxcss C  OTPAaHUYEHHBIMH  BO3MOXKHOCTSIMA  37OPOBBSL
cOpPMHPOBAHHOCTb YMEHHSI MPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYIIHBIX METOAAX IMO3HAHMUS
BEILIECTB U XUMUYECKUX SIBJICHUH,

IT12. nona cnemblx W CHa0OBHASAIMUX OOyYarOmUXcs: CHPOPMHPOBAHHOCTb YMEHHUS
UCTIOJIb30BaTh pelbePHO TOUeUHYI0 cucTeMy oOo3Hadenwuii JI. Bpaiins s 3anucu XUMHYECKUX

bopmy .

Oco0oe 3Ha4ueHHe JHCUUIJIMHA HMeeT npu ¢opmupoBanuu u pazsutun OK:

OK 01. BeiOupate cnocoObl pemeHHst 3ana4 NpPo(ecCHOHANBHOW e TebHOCTH
MPUMEHUTENBHO K Pa3JIMYHBIM KOHTEKCTaM.

OK 02. Hcnosnb3oBaTb COBPEMEHHBbIE CpeNCTBAa IOHUCKA, aHAIM3a W HMHTEpPIpeTaLuu
uHpopMaLuy, 1 UHGOPMALIMOHHBIE TEXHOJIOTUU JJISI BBIMOJIHEHHUs 3a7ad Mpo¢ecCHOHAIbHON
NEeSITeNIbHOCTH.

OK 04. 3¢ddexTBHO B3aNMOIEHCTBOBATh U PadOTaTh B KOJUIGKTHBE U KOMaH/IE.

OK 05. OcyuiecTBisTh YCTHYIO U NMHCbMEHHYI0O KOMMYHHUKALUIO Ha TOCYAapCTBEHHOM
s3plke  Poccuiickolt ®epepaumn ¢ yu4eToM OCOOEHHOCTEH COLMAIBHOTO U KYJBTYPHOTO
KOHTEKCTA,

OK 06. IlposBIATh TIpakJaHCKO-MATPUOTHYECKYIO MO3ULIMIO, JI€MOHCTPHUPOBATH
OCO3HAHHOE TIIOBEJEHHE Ha OCHOBE TPAAMLIMOHHBIX POCCUHCKHUX yXOBHO-HPABCTBEHHBIX
LIEHHOCTEH, B TOM YHUCJIE€ C Y4€TOM TapMOHH3ALMKM MEXHAMOHANbHBIX U MEXPEIUTHO3HBIX
OTHOUICHUH, IPUMEHATh CTAHAPThl AHTUKOPPYIILIMOHHOIO NOBEIEHUS.

OK 07. CopmeiicTBOBaTb COXPAHEHHIO OKPYKAIOIIEH Cpedbl, PecypcocOepeskeHuIo,
NPUMEHSTh 3HaHUS 00 M3MEHEHHUH KJIMMaTa, NPUHLHIBI OepexIMBOrO IMPOU3BOACTBA,
3¢ (eKTUBHO AEHCTBOBATDH B UPE3BBIYAHHBIX CHTYALIUSX.

JInuHOCTHBIE Pe3yabTAThI peajJM3alHy NPOrpaMMbl BOCIIUTAHHUS:



JIP 09. Co3Haromuii [IeHHOCTh KU3HU, 3M0pOBbsl u OezomacHocTu. ColOmonaromui u
MPOMAraHIUPYIOIINI 370POBBIA 00pa3 KU3HU (3MOpPOBOE NHUTAHUE, COOJIONCHHE TUTHEHBDI,
PEKUM 3aHATHH M OTHbIXa, (PHU3MUYECKass AKTUBHOCTB), NEMOHCTPUPYIOIIUN CTpEMJIEHHE K
(u3nIecKOMy COBEPIIEHCTBOBAHUIO. [IposiBiIstoINii CO3HATETbHOE U OOOCHOBAHHOE HEMPHUATHE
BPEIHBIX NMPUBBIYEK U OMACHBIX HAKJIOHHOCTEH (KypeHue, yrnoTpeOiIeHne akorois, HApKOTHUKOB,
NICUXOAKTUBHBIX BEIIECTB, a3apPTHBIX Wrp, JIOOBIX (OpPM 3aBUCHMOCTEN), NECTPYKTHBHOIO
NOBEZICHHS B OOIIECTBE, B TOM YHCJIE B LIU(PPOBOI cpene

JIP10. bepexnuBO OTHOCAIIMNICA K TNPUPOJHOMY HACJIEIMIO CTPaHbl M MHpA,
NPOSIBISTFOLTNI C(HOPMUPOBAHHOCTh SKOJIOTUYECKOHN KYJIBTYpPbl HA OCHOBE IMOHMMAHUS BIUSHUS
COLMANBHBIX, HKOHOMHYECKMX U MNPodeCcCHOHANIBHO-IPOU3BOACTBEHHBIX IMPOIECCOB HA
OKPYXaroLIyI0 cpeAy. Breipaxarouiuii aesTeNbHOE HENPUATHE NEWCTBUN, NPUHOCIIIUX BpEX
NPUPOZE, PACIO3HAKOIIMKA OMACHOCTH Cpenbl OOUTAHMUS, MPENYNPEKAAOMUN PUCKOBAHHOE
MOBEICHHUE APYTUX PaXKIaH, MONYJISIPU3UPYIOIINNA CTOCOObI COXPAHEHUS] TAMATHUKOB TIPUPOJIBI
CTpaHbl, PErHOHA, TEPPUTOPHUH, IIOCENIEHHs, BKJIIOYEHHBI B OOIIECTBEHHBbIE WHHUIIMATHUBEIL,
HarpaBJICHHbIE Ha 3a00Ty O HUX

1.4. PexomeHnayeMoe KOJIH4ECTBO YACOB HA 0CBOEHHE NMPOIrPaAMMBbI JHCLHHMIIJIHHBI:
00s13aTeNIbHOM ayIUTOPHOH y4ueOHOU Harpy3ku obyvaromierocst — 70 4acos,;
CaMOCTOSITENILHOM paboThl 0Oy4aroImerocs — 2 yaca.



2 CTPYKTYPA U MIPUMEPHOE COJAEP)XAHUE YYEBHOM JUCOUILINHBI

2.1. O6beM JUCHHUNJIHHBI U BUAbI Y4eOHOH padoThl

Bupn yueOHoii padoThI

O0BeM yacoB

Oo0s3aTelbHASI Ay IUTOPHAN YueOHAs1 HATPy3Ka (Bcero) 70
B TOM UHUCJIE!
TeopeTuYecKkoe oOydeHue 32
MPAKTUYECKUE 3aHATUSA 38
B  ¢opme  mpakTmueckolr — moarotoBku  (MpodeCCHOHAIBHO 28
OPUEHTHUPOBAHHOE CONIEPIKAHHE)
meopemuyeckoe 00yyeHue 10
NpaKkmuyeckue 3auamus 18
CamocTtosiTenbHast pabota (Bcero) 2

MHauBuayanpHbIN MPoekT (na/Her)™* *

He NpeoycMOmpeHo

/Ipomescymounas ammecmayusi 6 ghopme: oughpepenyuposannsiii 3auem




2.2. TemaTH4eCKHUi IVIAH H COAEPKAHHE JHCLHIIINHBI

tabmuua JI. 1. Menneneena

IIpakTnueckoe 3ansitue Ne 2: Ilepuommueckas cucreMa XuMH4YecKux osieMeHToB /[
Menneneesa. @usnyeckuii cmoica [lepuonuueckoro 3akona J1.11. MenneneeBa. 3akOHOMEPHOCTH
N3MEHEHUsI CBOHCTB XMMHUYECKHX 3JIEMEHTOB, 00pa3yeMbIX MU MPOCTHIX U CIOKHBIX BEIIECTB B

COOTBCTCTBHHU C IIOJOXKECHUCM XUMHYCCKOIoO J3JIEMCHTa B Hepnonnqecxoﬁ CHCTEME.

MupoBo33peHueckoe U HayuHoe 3HaueHune Ilepuoagmueckoro 3axona JIM. Menneneesa.
[Tpornosel JI. 1. MenneneeBa. OTKpbITHE HOBBIX XUMUUYECKUX 3JIEMEHTOB.

Perienrie  MPAaKkTUKO-OPUEHTUPOBAHHBIX  TEOPETHYECKUX  33aJaHHM HA  XapaKTEepPU3aLHIO

X UMHUYECKUX 3JIEMEHTOB «MeTanuyecknue/ HEMETATHYECKUE CBOWCTBA,

HanmenoBanmue paszageno| CoaepxkaHue yueOHOro Mmarepuajia (0CHOBHOE U MpodecCHOHAIBHO-OPHEHTHPOBAHHOE), O6bem Yposenb
U TeM JadopaTopHbIe U MPAKTHYECKHEe 3AHSTHS, IPUKJIAAHON MOAYJIb (IPH HAJTUYMH) 4acoB O0CBOEHHUS
1 2 3 4
Pa3nen 1. OCHOBBI CTPOEHHS BeleCTBA 6
Tema 1.1 Coaep:kaHue yueOHOTr0 MaTepHaJa: 4
Crpoenne aTomoB 1 |CoBpemeHHass Mojenb cTpoeHus atoMa. CHUMBOJIMYECKUNH S3bIK XUMHH. XHMHYECKUN 2 1
XUMUYCCKUX 3JICMCHTOB 1 BIIeMEHT. DNeKTpoHHas KoHpurypauus atoma. Knaccudukanmst XAMHUIECKHX 3JIEMEHTOB (S-,
NPUPONA XUMHHYECKOU p-, d-omemenHtbl). BaneHTHBIE 3JEeKTPOHBL BaneHTHOCTb. DNEKTpPOHHAas NPHPOIA
CBA3H XUMHYECKOH CBSI3U. DJIEKTPOOTPULIATEIBHOCTh. BUABI XUMHUECKOW CBsI3U (KOBAJICHTHAS,
WOHHAsSI, METAJIJTHYECKast, BOAOPOIHAS) U CITOCOOBI ee 00pa3oBaHus
[IpakTuueckoe 3ansaTue Ne 1: Pemenne 3ananuii Ha UCIOJb30BAHNE XUMUYECKONH CHMBOJIMKU H 2 2
Ha3BaHUN COEIMHEHUI 10 HOMEHKJIATYpe MEXIyHApOIHOIO COK3a TEOPETUUECKON U MPUKIaAHON
XUMHM W TPHUBHAJBHBIX HA3BaHWH MJII COCTABJICHUS XUMHYECKHX (DOpMyN ABYXaTOMHBIX
COeAMHEHUI (OKCHIOB, CYJb(UIOB, THAPUAOB U T.M.) U APYIHX HEOPraHMYECKUX COCAMHEHUH
OTENbHBIX KJIACCOB.
ITpakTHyeckne 3aJaHUsl Ha YCTAHOBJIEHHE CBSI3M MEXIY CTPOEHHEM aTOMOB XUMHYECKHUX
5JIEMEHTOB U MEPUOANYECKUM U3MEHEHHEM CBONMCTB XMMMUYECKUX 3JIEMEHTOB U UX COEIMHEHUH B
COOTBETCTBUU C NOJI0KeHUeM [leprnonnueckoi CUCTEMBL.
Tema 1.2 Coaep:kaHue y4eOHOr0 MaTepHaJa: 2
Ilepuonnueckuii 3aKOH U
Ipogheccuonanvno opuenmuposantoe cooeprucanue 2 2




PIEKTPOOTPULIATENIBHOCTD XUMHUYECKHX 3JIEMEHTOB B COOTBETCTBUM C MX 3JIEKTPOHHBIM
CTPOCHHEM U TMOJOXCHUEM B MEPHUOJUYECKONH CHUCTeMe XHMHYeCKuX odJjemeHtoB J[H.
Menneneesay

Paspen 2. Xumudeckne peakuun 10
Tema 2.1 Coaep:kaHue y4eOHOr0 MaTepHaJa: 4
Tunbl xumuueckux 2 Knaccudukauus U THINBI XUMHUYECKHUX PEAKIMHA C y4acTHEM HEOPTaHMYECKHX BEIIECTB. 2
peakuuii CocTaBiieHHe YpaBHEHHUH peakiuii COSNMHEHUsS, Pa3JIOKEHUs, 3aMeIleHus, OOMeHa, B T.4.
peaxLnii TOPEHUs], OKUCIEHNUsI-BOCCTAHOBJICHUS.
VpaBHeHust  okucheHus-BoccTaHOBieHUs.  CrenmeHb  okucneHus.  Oxkuciautenb U
BOCCTaHOBUTENb. (CoOCTaBlieHHE M  ypaBHHUBAHHE OKHCIUTEJNbHO-BOCCTAHOBUTENBHBIX
peakuuii METooM 3JIeKTPOHHOro Oananca. OKHCINTEIbHO-BOCCTAHOBUTENBHBIE PEAKLIUU B
MIPUPOAE, MPOU3BOACTBEHHBIX IPOLIECCAX U XKU3HEAESATEIbHOCTH OPTaHU3MOB
I[IpakTuueckoe 3ansarue Ne 3: KommuectBeHHble OTHOIIEHUST B XUMHA. (OCHOBHBIC 2
KOJIMUECTBEHHBIE 3aKOHbI B XUMUM U PacueThl MO YPABHEHUAM XUMHUYECKUX peakuuii. MoJsb Kak|
eMHNLIA KOJMYeCTBa BellecTBa. MoJsipHas Macca. 3aKOHbI COXPaHEHMsI MacChl U SHEPTUH. 3aKOH
ABoraapo. MosnsipHblil 00beM razo. OTHOCHTENbHAS TUIOTHOCTH Ta30B. PacdeTsl Mo ypaBHEHUSIM
XUMHYECKHX pPEaKIUH C HCIIONb30BAaHMEM MAacchl, oObeMa (HOpMasbHbIE YCIOBHSI) TIa30B,
KOJIM4ECTBA BELEeCTBA
Tema 2.2 Conep:kaHue yueOHOro MaTepHaJa: 6
DuekTponuTAyecKas 3 Teopuss snekrponuTudeckor auccounanuu. HMoHBL  DNEKTPOIUTHI, HE3JEKTPOIUTHL 2
IOUCCOLMALINS U HOHHBIH Peakinu nonHoro obmena. CocTaBjieHHE pPeakifii HOHHOTO OOMEHa MyTeM COCTaBJICHHS UX
obmeH MOJIHBIX U COKPAILLEHHBbIX MOHHBIX ypaBHeHUH. KucIOTHO-OCHOBHBIE peakuuu. 3afaHus Ha
COCTaBJICHUE HOHHBIX PEaKLUN
[pakTnyeckoe 3ansaTue Ne 4: JlaboparopHas pabora “THIbl XUMHYECKUX peaKLuii’. 2
HccnenoBanue TUNOB (TI0 COCTaBY M KOJMUYECTBY UCXOIHBIX U O0OPa3YIOIIUXCSI BELIECTB) U
MPU3HAKOB XUMHUYECKUX peakunii. [I[poBenenne peakunii HOHHOro 0OMeHa, OIpenesieHUue Cpebl
BOJIHBIX PaCTBOPOB. 3aJlaHUs HA COCTaBJIEHUE HOHHBIX peakLuil
[IpakTuueckoe 3anaTue Ne 5: KoarponbHas padora mo teme CTpoeHue BEImecTBa U X MMUYECKHE
peakuuu 2
Pa3nen 3. CTpoeHue H CBOMCTBA HEOPraHUYECKHX BelIeCTB 16
Tema 3.1 Conep:kaHue yueOHOro MaTepHaJa: 4




Knaccupuxanms,
HOMEHKJIATypa U CTPOEHHE
HEOPTaHNUYCCKUX BCIICCTB

IMpenmer Heopranmueckoi xumuu. Kinaccupukanus Heopranndeckux BewecTs. IIpocToie U
clokHbIe BemecTBa. (CHOBHBIE KJIACCHI CJOXHBIX BEINECTB (OKCHABI, THIPOKCUBI,
KHCJIOTBI, COJH). B3auMOCBSI3b HEOPTaHMYECKHMX BEINECTB. ATrpPeraTHble COCTOSHHS
BemecTBa. Kpucrammmyeckue 1 amopdHble BemecTBa. THUIBI KPUCTATMYECKHX PEIIETOK
(aToMHas1, MOJEKYJIApHAsi, WOHHAs, METAJUIMYecKas). 3aBHCUMOCTb (PU3NYECKUX CBOHCTB
BEIIECTBA OT TUIMA KPHUCTAJUNINYECKOM pELIETKH. 3aBUCHUMOCTb XHMHYECKOM aKTUBHOCTY
BELIECTB OT BUAA XUMHUYECKOW CBSI3M W THUNA KPUCTAJUIMYECKOW pewmeTku. lIpuunHsl

MHOT000pa3Hst BELIECTB

I[IpakTuyeckoe 3ansTue Ne 6: HoMeHknaTypa HeOpraHMYeCKHUX BEILECTB. Ha3BaHHE BEILECTBA
HCXONS M3 UX XUMHUYECKOW (POPMyJbl WM COCTaBIIEHHE XUMHYECKOH (POPMysBl HCXOAS W3
Ha3BaHUsA BelecTBa 1o MeskayHapoauoit (MIOITAK) wiu TpuBHaIbHOM HOMEHKIIATYPE.

Pemenne nmpakTHUECKUX 3aaHUH MO KiacCU()HUKALNY, HOMEHKIIATYPE U XUMUYECKUM (hopMytaM
HEOPraHMYECKUX BELIECTB PA3JIMYHBIX KJIACCOB (YrapHbBIH a3, YIJIEKUCIHBIN ra3, aMMHUaK, ralieHas
M3BECTh, HETAlCHAs W3BECTb, NMHUTHEBAsl COAA WU APYTHX). Ha3bIBaTh M COCTABIATH (POPMYIIb]
XUMHYECKHIX BEIIECTB, ONPEACISITh MPUHAMIIEKHOCTD K KIIaccy.

McTouHnkn XuMuU4eckol uHpopMmanuu (CpeacTs maccoBod uH(pOpManuy, cetb HMHTEpHET U
npyrue). [louck napopmanuu no Ha3BaHUAM, HASHTU(UKATOPAM, CTPYKTYPHBIM (OpMyJiamMm

Tema 3.2
DUZUKO-X IMHYECKHE
CBOICTBAa HEOPTAHUYECKUX
BEIIECTB

Conep:kaHue yueOHOro MaTepHaJa:

S

IIpopeccuonanvno opuenmuposantoe cooepircanue

Mertambl. O0mue pusnyeckre U XUMUYECKHE CBOICTBa MeTayioB. CriocoObl MOMyYeHHUS.
3HaYeHWe METAJUIOB M HEMETAJUIOB B TPUPONE M JKU3HEACATENbHOCTH 4YeNOBEKa H
oprann3MoB. Kopposust MeTanioB: BHIbI KOPPO3HH, CIOCOOBI 3AIMUTBHI METAJUIOB OT]
KOPPO3UH

Ipocheccuonanvno opuenmuposannoe cooepicanue

Hemeramnpl. OOmme ¢usndyeckne W XUMHYECKHE CBOMCTBA HEMETAJIOB. | HIHYHBIC
cBotictBa HemerayuioB IV— VII rpynn. Knaccudukaimss u HOMEHKIATypa COEIUHEHHH
HeMeTayIoB. KpyroBopoThl GMOT€HHBIX 3JIEMEHTOB B MTPHPOIE

IIpocheccuonanvno opuenmuposanmoe cooepicanue
XuMIUecKue CBOICTBA OCHOBHBIX KJIACCOB HEOPraHMYECKHUX BEIIECTB (OKCHJOB,
TUAPOKCUIOB, KHCIIOT, coyiell W ap.). 3aKOHOMEPHOCTH B W3MEHEHHH CBONCTB IMPOCTHIX

BELICCTB, BOOOPOAHBIX COGHHHGHHﬁ, BBICHIUX OKCHUOOB U TMAPOKCHUIOB




IIpocheccuonanvno opuenmuposanmoe cooepicanue

IIpakTuueckoe 3ansitue Ne 7: CocraieHue ypaBHEHMH XUMHYECKHX pEaKIUil ¢ ydacTueMm
MPOCTBIX U CJIOXKHBIX HEOPraHUYECKHX BELIECTB. METAJNIOB U HEMETAJUIOB, OKCHOB METAJIOB,
HEMETAJJIOB U aM(pOTEPHBIX 3JIEMEHTOB, HEOPTaHMYECKHX KHCJIOT, OCHOBAHWH M aM(OTEpPHBIX|
TUIPOKCHOB, HEOPTaHUYECKUX COJIEH, XapaKTEPU3YOLIUX UX CBONCTBA.

Perienre NpakTUKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3a4aHUI HA CBOMCTBA, COCTAB, MOJyUYECHHE
1 0€30MacHOe MCIONb30BAHNE BAKHEHIINX HEOPraHMYECKUX BEIIECTB B OBITY M MPAKTHYECKOM
NESITEIbHOCTH YEJIOBEKA

Tema 3.3
WUnentudukanus
HEOPTaHMYECKUX BEIIECTB

Coaep:kaHue y4eOHOTr0 MaTepHaJa:

IIpopeccuonanvno opuenmuposantoe cooepircanue

IpakTuueckoe 3anaTue Ne 8: Jlaboparopnas pabora «MneHTudUKAMs HEOPraHMYECKHUX
BEIECCTB». PelleHne 3KCIepUMEHTANIbHBIX 33/7a4 10 XUMHYECKHM CBOWCTBAM METAJJIOB U
HEMETAaJUIOB, TI0 PACIIO3HABAHUIO U ITOJIYHEHUIO COEJMHEHUH METaJIOB 1 HEMETAJLIOB.
MnerTndukaus HEOPraHMYECKHX BEIIECTB C HCIIOJNb30BAHIEM UX (PH3HKO-XMMHYECKUX CBOWCTB,
XapaKTEePHBIX Ka4deCTBEHHBIX peakiuii. KadecTBeHHbIe peakuuu Ha cynbdar-, kapOoHaT- H
XJIOPU/I-aHUOHBI, HA KATHOH aMMOHUS

IpakTuuyeckoe 3ansTue Ne 9: KonrtponpHast pabora mo Teme CBoiicTBa HEOpraHHMYECKHX
BELICCTB

Pasnen 4. CTpoeHue ¥ cBOHCTBA OPraHUYeCKHX BellecTB

24

Tema 4.1
Knaccudukauus, crpoeHue
U HOMEHKJIaTypa
OpPraHUYEeCKHX BEILECTB

Conep:kaHue yueOHOro MaTepuaJa:

8 [losiBneHNne U pa3BUTHE OPraHUYECKON XUMHUH Kak Hayku. [IpenMer opraHMYecKONd XUMUU.
MecTo 1 3HaUYeHHE OPraHUYECKON XMMHUHU B CUCTEME €CTECTBEHHBIX HAYK.

XMMHUECKOE CTPOCHHME Kak MOPsNOK COENUHEHUsl aTOMOB B MOJIEKYyJIE€ COIJIaCHO HX
BaJIeHTHOCTH. (OCHOBHBIE TOJOXEHHSI TEOPUHM XUMHUYECKOrO0 CTPOEHHS OpraHU4eCcKHX
coenuneHniit A. M. bytneposa. YriepoaHblil CKeIeT OPraHnueCKON MOJIEKYJIbl. 3aBUCUMOCTH|
CBOICTB BEILIECTB OT XMMHUYECKOI0 CTPOEHUsI MOJIeKyJl. M3oMepus u n3oMephl.

[MTonsitne o pyHKUMOHATBHON rpymme. Panukan. [IpuHIMIIBI KiIacCH(pUKALIUN OPraHMYECKHUX
coennHeHU. MexnyHapoaHass HOMEHKJIATypa U MPUHLUIIBI HOMEHKJIATYPbl OPraHUYeCKUX|
coenuneHuil. I[loHsTHE 00 a30TCOomEpKAIIMX COCOMHEHUSX, OHOJOTHYECKH AKTHBHBIX
BemecTBax (yriieBojax, »Xupax, OelKkaXx W JAp.), BBICOKOMOJIEKYIISIPHBIX COEIUHEHMSIX

(MOHOMEp, TIOJTUMED, CTPYKTYPHOE 3BEHO)




[IpakTuyeckoe 3ansitue Ne 10: HomeHk1aTypa OpraHu4ecKuX COeAUHEHUM OTAENbHbBIX KJIacCOB
(HaCBILIIEHHbIE, HEHACBHIIIIEHHbBIE 1 aPOMATHUECKHE YTIEBOAOPOABI, CIIUPTHI, (PEHOJIBI, aTbET U,
KETOHbI, KapOOHOBbIE KHUCIOTBI U ap.) COCTaBleHHE IOJHBIX M COKPALIEHHBIX CTPYKTYPHBIX|
(bopMyT OpPraHMYECKHX BEIECTB OTHAEIBbHBIX KJIACCOB, HCIOJNB3YsSd WX HAa3BaHUS 110
CHCTEMATHYeCKOH M TPHBHAIBHOH HOMEHKJAType (STWJIEH, auleTWwIeH, IIMLepuH, ¢enon,
(dopmanbaerun, ykcycHas KHCJIOTa, TNMUUHMH). Pacdyersl mpocteimeii GopMysibl OpraHHYecKOH
MOJIEKYJIbI, HCXOJIS1 U3 3JIEMEHTHOTO cocTana (B %)

Tema 4.2
CaolicTBa OpraHUYECKUX
COeMHEHUN

Coaep:kaHue y4eOHOTr0 MaTepHaJa:

12

9 | Qusuko-xumuueckue  CEOUCMEA  OP2AHUYECKUX — COCOUHEHUN  OMOeNbHbIX — KIACCO§
(ocobennocmu Kaaccupukayuu U HOMeHKIAMYpsl GHYMPU KIACCA; 2OMON02UYECKUll pso U]
oOwan opmyna; uzomepus; qusuvecKue cGOUCMEA; XUMUYECKUe CE0IICMmEA; CHOCOOb
nonyuenus,):

— TpeAeNbHBIE YIIIEBONOPONbI (AJKaHbl M LMKJIOANKaHbI). ['OpeHne MeTaHa Kak OIUH W3
OCHOBHBIX HCTOYHUKOB TEIJIa B TNPOMBIIMIJIEHHOCTH H ObiTy. CBOMCTBA NPHUPOIHBIX
YTIIEBOAOPOAOB, HAXOXKACHUE B MIPUPOJE U MPUMEHEHNE AJIKAHOB,

— HempeneybHbIE (QTKEHBbl, AJKHHBI W AJKaJUeHb]) U apOMATHYECKUE YTIEBOAOPOMBI.
["openune anernsaeHa Kak MCTOYHHK BBICOKOTEMIIEPATYPHOTO IUIAMEHH Uil CBAPKH U PE3KH|
METaJIOB

10 | Qusuxo-xumuueckue  cOUCMEA  OP2AHUYECKUX — COCOUHEHUN  OMOeNbHLIX  KIACCO§
(ocobennocmu Kaaccupukayuu U HOMEHKIAMypsl GHYMPU KIACCA; 2OMON02UYECKUll pso0 U]
oOwas opmyna; uzomepus; Quuyeckue CEOUCMEA; XUMUYECKUe CBOIUCMEd; CHOCOOb
nonyuenus,):

— KHCIIOPOACOAEPIKAINe COeNUHEHHsI (CIIUPTHI U (PEHOIBI, KAPOOHOBBIE KHCIIOTHI B 3(PHPHI,
ANbIETUbl U KETOHBI, JKHPBI, yrieBoabl). [IpakTuueckoe NpUMEHEHHE STHIICHTIIHKOJIS,
rouuepuna, ¢enona. IIpumenenue ¢dopmanbaernaa, aneTanbAernaa, YKCYCHONH KHCIOTBL
Mp11a KaK COJIM BBICIIUX KapOOHOBBIX KUCIOT. MOIOIITHE CBOMCTBA MbLIA

11 |Qusuxo-xumuveckue  C60ICMEA  OPSAHUYECKUX — COCOUHEHUIl  OMOENbHBIX  KIACCOG
(ocobennocmu Kaaccupukayuu U HOMEHKIAMYpsl HYMPU KIACCA; 2OMON0LUYECKUli PO U]
oOwan opmyna; uzomepus; qusuvecKue cGOUCMEA; XUMUYECKUe CE0IICMEd; CHOCOoObl
nonyuenus,):

— a30TCcozepIKaINe COeNUHEHNs (AMUHBI 1 AMUHOKHUCIIOTBI, O€JKH). BBICOKOMOJIEKYIISIpHBIE




COeAMHEHUs] (CHHTETHYECKHe ¢  OHOJIOrMYeCKH-aKTHBHBIE). MOHOMEp, MOoJuMep,
cTpykTypHoe 3BeHo. Ilommmepms3aumsi »3TuUJI€Ha Kak OCHOBHOE HANpPaBJIEHUE €ro
MICTIOJIb30BAHSL.

["eneTHYeCKas CBsI3b MEXKAY KJIaCCAMH OPTraHMYECKHX COEIUHEHHH

IIpakTuuyeckoe 3ansitue Ne 11: CBoiicTBa OpraHMYeCKHUX COEIUHEHHUI OTHENbHBIX KJAcCOB
(TpUBHANIbHAST ¥ MEXAYHAPOJHAsT HOMEHKJIATypa, XUMHUYECKHE CBOWMCTBA, CIIOCOOBI MOJyYEHHUs):
npenenbHble (IKaHbBI U IMKJIOAJTKAHBI), HEMpeAeNbHble (AJKEHbI, AJKHHBI U aJKaIUueHbI) U
ApPOMaTHYECKUE YTIJIEBOJOPObI, CIIUPTHI M (PEHOJBI, KAPOOHOBBIE KUCIOTHI U 3(UPBI, abIETHIb]
U KETOHBI, aMHUHBl M AaMHHOKHUCIOTBHI, BBICOKOMOJIEKYJISIPDHBIE COCOUHEHUS. 3alaHusl Ha
COCTAaBJIEHHE VpPAaBHEHHI XUMHUYECKHMX PEaKIMHd C y4acTHEM OpraHMYeCKHUX BELIeCTB HA
OCHOBAHUH MX COCTaBa U CTPOCHUS

IpakTnyeckoe 3ansitue Ne 12: CocraBneHne cxeM peakuuid (B TOM HHCIE MO MPEIIOKEHHBIM
[IETI0YKaM MPEBPAIICHNH ), XapaKTePU3YIOIINX XUMUIECKHE CBOMCTBA OPraHMYECKUX COSTUHEHNH
OTAENBHBIX KJIACCOB, CIIOCOOBI MX TOJYYEHHUS M Ha3BaHWE OPTaHUYECKHX COCJUHEHUH I10
TPUBHAJIBHON WIIM MEXKIyHAPOJHON CUCTEMATHYECKON HOMEHKJIATYpeE.

PelieHne NpakTUKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHMM Ha CBOICTBA OPraHUYECKUX
COEIMHEHUI OTAENbHBIX KJIacCOB

Ipogheccuonanvno opuenmuposantoe cooeprucanue

[IpakTuueckoe 3anaTue Ne 13: JlabopartopHas pabdora “TlpeBparneHusi OpraHMYeCKUX BEIECTB
npu HarpesaHuu". IlonmyueHue sTueHa U U3yuyeHUE €ro CBONCTB. MopaenupoBaHUE MOJEKYN U
XUMHUYECKHUX MPEeBpALleHH Ha IpUMepe dTaHa, STUJIeHA, alleTHIIeHa U JIp.

Tema 4.3
HUnentudukanms
OpPraHMYECKHX BEIECTB,
WX 3HAYCHUE U
npUMeHeHHne B ObITOBOH U
MPOU3BOACTBEHHOMN
IeSATeIbHOCTH YEJIOBEKa

Conep:kaHue yueOHOr0 MaTepHaJa:

12 |buoopranuyeckue coenuHeHus. IlpriMeHeHHe u OHOJOrMYecKass pOJib  YIJIEBOMOB.
OKI/ICJ'IGHI/IG er'IeBOI[OB — HUCTOYHUK 3HepFI/II/I JKNBBIX OpFaHI/ISMOB. O6J'IaCTI/I HpI/IMeHeHI/Iﬂ
aMUHOKHUCIOT. llpeBpamenust OenkoB mnuimu B opraHusMe. buosjornyeckne (QyHKIHH
OenkoB. bronornyeckrne GyHKINM KUPOB. POJIb OPraHN4eckoil XUMHUH B PELICHHH MPOoOIeM|
MMUIIEBON 0€30IMacHOCTH

13 |Pomp oOpraHuMuYecKOW XHMHUU B pEHIEHUH NPOOIeM 3HEPreTHYeCKOi Oe30MmacHOCTH, B
Pa3BUTUM MEIULMHBL, CO3OAHWM HOBBIX MAaTEPHANIOB, HOBBIX HCTOYHHKOB 3SHEPruy
(anmpTepHATUBHBIE MCTOYHUKU SHepruw). OmacHOCTb BO3AEHCTBHS HAa JKMBBIE OPTraHU3MBb
OPTaHUYECKHUX BELIECTB OTHEIbHBIX KJACCOB (YIJIEBOOOPOABL, CHHUPTHL,  (EHOJBI,




XJIOPOPTAaHUYECCKUEC TPOU3BOAHBIC, aAJbACTUABI U Hp~); CMBICJI TOKa3aTejid MNPCACIbHO|

I[OHYCTPIMOP'I KOHUCHTpPALWH

Ipogheccuonanvno opuenmuposantoe cooeprucanue

IpakTnyeckoe 3aHsaTue Ne 14: JlaGopartopHast pabora: «MaeHTuuUKamus OpraHMYECKHX
COCAMHEHUI OTHENBbHBIX KiaccoB». WneHTH(UKaLUs OpPraHMYeCKUX COCAMHEHUH OTIENbHBIX|
KJaccoB (Ha TpUMepe albAETHIOB, KpaxMmaya, YKCYCHOH KHCIOTHI, O€JIKOB M T.IL) ¢
HCIIOJIb30BAaHNEM HX (PU3MKO-XMMHUYECKHX CBOICTB M XapaKTEPHBIX KAYECTBEHHBIX PEAKIIUH.
Jlenarypauuss Oenka mnpu HarpeBaHuu. l[BeTHhie peaknuu OenkoB. BO3HHKHOBEHUE
AHAIUTUYECKOTO CHUTHalla C TOYKM 3PEHUs XMMMUYECKHUX TIpPOLIeCCOB MpU MPOTeKaHUY|
KQYeCTBEHHOH peakIuy, MO3BOJSIOMEH HISHTH(GULUHUPOBATh MNPEIIOKEHHbIE OPTraHUYECKHe
BELIECTBA

[pakTuuyeckoe 3anaTue Ne 15: KonrtponbHasi pabora mo Teme CTpPyKTypa W CBOHCTBA
OPraHUYECKUX BEIIECTB

Paszgen 5. Kunernueckue

H TCPMOAHHAMHUYIECCKHE 3AKOHOMEPHOCTH NPOTECKAHUA XHMHYCCKHX peammﬁ

Tema S.1
CKOpOCTh XUMHYECKUX
PEeaKLU.
XUMHUUYECKOE PaBHOBECHE

Coaep:kaHue yueOHOTr0 MaTepHaJa:

=

14 |CxOpOCTh peakiyH, €€ 3aBUCHMOCTb OT Pa3IMYHBIX (PAaKTOPOB: MPUPOIBI PEArHPYIOLINX
BELECTB, KOHLICHTPALIMHA PEArMpyOLIUX BEIECTB, TEMIIEPATyphl U IO PEAKLIMOHHOM
noBepxHOCTH. TeruoBble 3((EKTbl XUMHYECKHX peakuuil. DK30- U SHIAOTEPMUYECKHUE,
pEeaKLuu.

OOpaTtumocTh peakuuii. XUMHYECKOE pPaBHOBECHE W €ro CMEIICHHWe IO JeHCTBUEM
pa3anuHbIX (HAKTOPOB (KOHLEHTPAIMS PEareHTOB WJIM TPOAYKTOB pPEaKIUH, NaBJICHHUE,
TeMIepaTrypa) sl CO3JaHMs ONTHUMAJIBHBIX YCIOBUH NMPOTEKAHUS XUMHYECKUX MPOLIECCOB.
[ Ipuauun Jle Ilatense

IIpocheccuonanvno opuenmuposanmoe cooepicanue

I[IpakTuyeckoe 3ansitue Ne 16: PeleHne NpakTUKO-OPUEHTHMPOBAHHBIX 3aJaHUIl Ha aHaIU3
(bakTOpPOB, BIMSIOIIMX HA H3MEHEHHWE CKOPOCTH XUMHUYECKOW peakuyH, B T.4. C MO3HMLHUH
PKOJIOTUYECKH LeJIeCO00Pa3HOro TMOBEAEHUs B OBITY W TPYAOBOH [EATENBHOCTH B IIEJSX
COXPaHEHUsI CBOETO 310POBbs U OKPY KAKOLEH NPUPOJHON CPEABL.

PerieHre NpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUi Ha npuMeHeHue npuHuuna Jle-Illatenve s
HAXOJKICHUS HATPABJICHUS CMELICHHs PABHOBECHS] XMMHYECKOH peakuuu W aHaiu3 (pakTOpOB,
BIIUSIOIIUX HA CMELIEHUE XUMUYECKOTO PABHOBECHS




Pasznen 6. PacTeBopsl

Tema 6.1
ITonsTue o pacTBopax

Coaep:kaHue yueOHOr0 MaTepHaJa:

15 |pogpeccuonanvno opuenmuposannoe cooepircanue
PacTtBoperne kak (usuko-xuMmudeckuii mporecc. PactBopel. CriocoObl MpUTOTOBJIECHUS]
pactBOpoB. PacTBOpuMOCTh. MaccoBasi 1011 pacTBOPEHHOr O BewecTsa. CMbICT MOKas3aTess|
MpeaeibHO JOMYyCTUMON KOHLIEHTPAMM U €ro UCIOJb30BaHME B OLIEHKE 3KOJIOIMUYECKOMH|
0€30macHOCTH.
[TpaBuia SKOJIOTHYECKH LENecO0OPa3HOro NMOBEACHUS B ObITY U TPYIOBOU AEATENBHOCTH B
LeJIAX COXPAHEHHUs CBOEro 370pOBbS U OKpYXKaloIleW NPUPOIHOM Cpeabl, OMNAaCHOCTH
BO37E€ICTBUS Ha KUBbIE OPraHU3MBbI OIPEEIECHHbIX BEIIECTB.
Pelnenue mpakTHKO-OPUEHTHPOBAHHBIX PACUETHBIX 33aHUN Ha pacTBOPBI, UCIOJIb3yEeMbIE B

OBITOBOI U IPOU3BOJACTBEHHON AEATENBHOCTH YEJIOBEKA

Tema 6.2
HUccnenoBanue cBOUCTB
PacTBOpPOB

Coaep:kaHue yueOHOTr0 MaTepHaJa:

Ipogheccuonanvno opuenmuposannoe cooeprucanue

[pakTuuyeckoe 3ansaTue Ne 17: JlaGoparopras pabora «lIpuroroBieHne pacTBOPOBY.
[TpuroroBieHne pacTBOPOB 3afmaHHOH (MaccoBod, %) KOHUEHTpauuu (C  MPaKTHUKO-
OPUEHTUPOBAHHBIMH BOIPOCAMH) U ONPENEICHNE CPelbl BOAHBIX PacTBOPOB. Pernenune 3amay Hal
[PUTrOTOBJIEHUE PAaCTBOPOB

Pasznen 7. Xumusi B ObITY M IPOU3BOACTBEHHOI 1eSITeJIbHOCTH Ye10BeKa

Conep:kaHue yueOHOTr0 MaTepHaJa:

16 [|[IIpogpeccuonanvno opuenmuposannoe cooepricarnue

Hoselinyne NOCTH)XEHUS XUMUYECKON HAYKM U XUMHUYECKOW TEXHOJOruu. Ponp xumuu B
oOecrieueHnn SKOJIOTUYECKON, SHEPreTHYeCKOW H TUINeBOH Oe30MmacHOCTH, pa3BUTHH]
MenuiuHbL. [IpaBuia MOWCKAa W aHAIM3a XUMHYECKOH WH(pOpMAMK W3 Pa3M4YHBIX
MCTOYHUKOB (Hay4dHasi U y4eOHO-Hay4Hasl JIUTEparypa, CPeACcTBa MacCOBOH wH(popmarimm,
ceTb MlHTEpHET)

Ipogheccuonanvno opuenmuposantoe cooeprucanue

[IpaxTuueckoe 3ansaTue Ne 18: [Tonck u aHamu3 KEeMCOB O MPUMEHEHUH XUMHUYECKUX BELIECTB U
TEXHOJIOTUH ¢ ydeToM Oynymed mnpodeCCHOHANBHON NEesTENbHOCTH MO TEeMaM:. BaKHEHIIMe
CTPOUTEJIbHBIE MaTepHuaibl, KOHCTPYKLIMOHHBIE MAaTE€pUANIbl, KpPACKHU, CTEKJIO, KEepamuKa,




MaTEpUaJIbl I SJICKTPOHUKH, HAHOMATCPUAIIbl, TCKCTUJIBHBIC BOJIOKHA, UCTOYHUKH SHEPIUU,
OPTaHUYCCKUEC U MUHEPAJIBHBIC yz[o6peHI/Is[, JICKaAPCTBCHHBIC BCIICCTBA, OBITOBAST X UMHSL.

Ipogheccuonanvno opuenmuposantoe cooeprucanue 2
[pakTuueckoe 3anaTue Ne 19: 3amura: [Ipencrasienue pe3yabTaToOB PELICHUs KECOB B (hOpMe
MUHH-I0KJIaAa C Ipe3eHTaluen
HuddeperumnpopanHbIii 2
3a4er
Bcero 72




3 YCJIOBHSI PEATTN3ATINN TIPUMEPHOM ITPOTPAMMBI
YYEBHOI JUCIUATLIHHBI

3.1. Tpe6oBaHHsA K MUHHMAJIBHOMY MATepPHAJIbLHO-TEXHHYECKOMY o0ecrnedeHHI0

OcBoenne mnporpaMmbl  00IEOOPA30BATENLHON y4eOHOW MUCHMIIHHBL (K XWMHSD
MpeanoyiaraeT Haauuue B MpodeCCHOHANBHOW 00pa30BaTENbHON OpPTaHHM3AIMH, Peau3yroei
o0pa3oBaTeNbHYI0 TporpaMmy cpemaHero odOmero obpaszoBanus B npenenax ocBoeHus: OITOIT
CIIO nHa 0a3e ocHOBHOrO 00Iero 00pa3oBaHUs, CHENHATU3UPOBAHHOIO yueOHOro KaOuHeTa, B
KOTOPOM HMEETCs BO3MOJKHOCTb oOOecmeunTb CBOOOMHBIA noCTyn B MHTEpHET BO Bpems
yueOHOro 3aHITHA U B IEPHOJ BHEYUEOHOH AEATEIBHOCTH 00yYarO X CSL.

Jjis peanu3anuy MporpaMMbl TUCIUILTHHBI JOJDKHBI OBITh MPENyCMOTPEHBI CISIYIOINe
CHeUHaNbHbIE TOMEINeHUs: Yy4eOHbIH KaOMHeT XUMUU W/WiIM Y4eOHOM XMMHUYEeCKOH
nabopaTopuu.

OGopynoBanue yue0HOro kadmHera (HarjsiiHbIE TOCOOMS): HAOOPHI MAPOCTEPIKHEBBIX
MoOZeNiell MOJIEKYJl, MOAENH KPUCTAUIMYECKHX PEIIeTOK, KOJUIEKIMH MPOCTBIX M CIOXKHBIX
BEINECTB W/WJIM KOJUIEKLIMH TOJMMEPOB, KOJUIEKLHS TOPHBIX IMOPOJ W MHHEpPAJoB, TaOnMLa
Menneneesa, yuednbie GpunbMbl, mudpoBbie 00pa3oBaTEeNbHbBIE PECYPCHL

TexHnueckue cpeacrBa 00y4YeHHsi: KOMITBIOTED C YCTPOWCTBAMH BOCIPOH3BEICHUS
3BYKa, NPUHTEP, MYJIBTUMENUA-TIPOSKTOP C OJKPAHOM, MYJIbTUMEOUITHAast 1OCKa, YKa3Ka-
MPE3EHTEP AJIA NPE3CHTALU.

OGopynoBanue jadopaTopun H padouux MecT JaA0OPATOPHU: MEH3YPKH, MHUIETKU-
KaIeJbHUIIBI, TEPMOMETPBL, MHKPOCKOIL, JIYIIBI, MPEIMETHbIC W MOKPOBHBIC CTEKJIA, IUIAHIIETHI
IUIl KaleNbHBIX peakuyid, (QrIbTpoBaibHAas Oymara, MpPOMBIBAJIKH, CTEKIJISTHHBIE MPOOUPKH,
pe3uHoBble TPoOKH, (OHAPHKH, HAOOP PEAKTUBOB, CTEKJSTHHBIE IaJOYKH, IOTATHBBI IS
npoOUpPOK; MEpHBIE [IFJIMHAPBI, BOPOHKH CTEKJISTHHBIE, BOPOHKHU JEUTENbHbBIE LIIIHHAPHUECKHE
(50-100 mu), cTynku ¢ nectukoM, (GaphopoBble YAIIKH, MUHLETHI, QUIBTPBI OyMakKHbIE, BaTa,
MapJsi, 4acOBbIE CTEKJA, 3JICKTPOIUIMTKH, JAaOOPaTOpPHBIE INTATHUBBL, CIHPTOBBIE TOPEIKH,
CIHMYKHY, pUOOp ISl TOIyYeHUs ra3oB (WK MpoOHupKa ¢ ra300TBOAHON TPyOKOii), AepikaTenu
111 IPOOUPOK, CKISIHKH Il XPAHEHUsI PEAKTHUBOB, PAa3IaTOYHBIE JIOTKH, XUMHYECKHE CTAKAHBI
(50, 100 u 200 mu); mmaTeau, MUHIETHI, TUTeJIbHBIE MBI, CEKYHIOMEPHI (TaliMepbl), MEpHBIE
npobupku (Ha 10-20 mu) u mepuble kondObl (25, 50, 100 u 200 mu), BoasiHast Oamst (Wnmu
TEPMOCTAT), CTEKJIIHHbIC MAJOYKH, KOHWYeCKHe KoyuObl ansg turposanus (50 m 100 mm);
UH/IMKATOPHBIE TOJOCKM Uil ompeneneHus pH w craHmapTHas WHAMKATOpHAs IIKAala,
yYHHUBEPCAIbHBIA HHAUKATOP; nuneTky Ha 1, 10, 50 mu (wmu no3aropsl Ha 1, 5 u 10 M), Oroperku
IUISL TUTPOBAHMS, MEAUUMHCKHE mmpHibl Ha 100—150 mn, maGopaTtopHble /UK aHATUTUYECKHE
Bechl, pH-MeTpbl, cymmibHbIH mKkad, u ap. madboparopHoe 00opyIOBaHUE.

3.2. HnpopmanoHHoe obecnedeHHe peaju3alui NpPorpaMmsl

OcHoOBHbBIE HCTOYHUKH:

1.TabpuensH, O. C. Xumus. 11 knacc (6a3oBblit yposenb): yueOnuk / O. C. I'abpuensH,
H. T'. Octpoymos, C. A. Cnagkos. — 5-¢ u3n., crep. — Mocksa: Ilpoceemenne, 2023, — 127, [1]
c. wur — ISBN  978-5-09-103623-7. —  Tekct: oanextpoHHbii. —  URL:
https://znanium.com/catalog/product/2089904
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2.[abpuensH, O. C. Xumwuma: 10-i knacc (6a30BbIA ypoBeHb): y4yebHUK / O. C.
MabpuensH, W. I. Octpoymos, C. A. Cnagkos. - 5-e u3f., ctep. - Mocksa: MNpoceelyeHmne, 2023.
- 128 c: wn. - ISBN 978-5-09-107222-8. - TeKCT: 9MeKTPOHHbIA. -  URL:
https://znanium.com/catalog/product/2089902

3. Pypsntuc, I. E. Xumua. 10 knacc. ba3oBbliii ypoBeHb: y4ebHuK / I'. E. Pyasntuc, &. T.
denbamaH. - 9-e n3a. - Mocksa: M3gatenscTBo «lpocBelleHne», 2022, - 224 c¢. - ISBN 978-5-
09-099536-8. - TeKcT: aneKTPOHHbIR. - URL: https://znanium.com/catalog/product/2090093

4. Pynsntuc, I'. E. Xumusa. 11 knacc. ba3oBblii ypoBeHb: yuebHuK / . E. Pyasuntuc, ®. I
®PenbamaH. - 9-e n3g. - Mocksa: M3gatenscTBo «lpocselteHne», 2022, - 224 ¢. - ISBN 978-5-
09-099537-5. - TekcT: aneKTpoHHbIN. - URL: https://znanium.com/catalog/product/2090096

5 benses K.[4. Bwuonorua. 10 Knacc (6a30Bblli YpOBEHb):  Y4ebHUK AnA
obuleobpasoBaTenbHbIX opraHmsaunii / A. K. bensieB, O. B. CabnuHa, . M. Obimwund, J1. H.
KysHeuos; nog pea. A. K. bensesa, . M. Obimwinya. - 6-e nsg. - Mocksa: lNpocselueHue, 2022.

- 223 ¢ - ISBN 978-5-09-101668-0. - TeKCT:  3NeKTPOHHbIN. -  URL:
https://znanium.com/catalog/product/2090568
6. benses K.[. bwuonorua. 11 Knacc (6a30Bblii YPOBEHb):  YUYEOHUK AN

obLieobpazoBaTenbHbIX opraHmsaumin / [, K. benses, O. B. CabnuHa, . M. Opbimwny, J1. H.
Ky3HeuoBa; nog pea. 4. K. bensesa, I M. ObiMwnuya. - 9-e u3g. - Mockea: [pocBelyeHme,
2022. - 223 c - ISBN 978-5-09-101669-7. - TeKcT: 3MeKTPOHHbIA. - URL:
https://znanium.com/catalog/product/2090574

JononHuTenbHble UCTOYHUKN:

L BaiiTHep, B. B. Xumusa: yuye6Hoe nocobue / B. B. BainTHep, O. A. HeBonuHa, E.
B. KoHsieBa ; nep. Ha aHrn. s3. E. B. KoHsAeBOW ; MMH-BO HayKu 1 BbicW. 06pa3oBaHusa Pd. -
EkaTepuHbypr : M3a-B0 YpanbcKoro yH-Ta, 2020. - 160 c. - ISBN 978-5-7996-3091-1.

2. Boctpukosa, H. M. Xumuns : y4yebHoe nocobue/ H. M. Boctpukosa, . B.
Kosegy6oBa, I'. A. Koponesa. - KpacHospck : Cub. tegep. yH-T,2020. - 226 c. - ISBN978-5-
7638-4420-7.

3. OdemunHa, O. B. Xumusa : ydyebHoe nocobue / O.B. AemuHa, V.. TonoBHeBa. -
MockBa : UIH®PA-M, 2024. - 257 c. - (Bblicliee obpasoBaHue). - ISBN 978-5-16-018999-4.
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4 KOHTPO.JIb Y OIIEHKA PE3YJIbTATOB OCBOEHHA YYEFHOM JUCIOUILINHBI

KOHTpOJIb H OLHE€HKA pPE3YJIbTATOB OCBOCHUA AUCHUIIIMHBI OCYILICCTBIIACTCA MPETIOAABATCICM B IMPOLECCC MPOBCACHUA IMPAKTUYICCKUX
3aH$ITPII>'I, TECTUPOBAHUS, a4 TAKKEC BBITIOJIHCHUSA O6yLIaI-OH_II/IMI/IC$I WHAWBHUAYAJTBbHBIX ?aa,lilaHI/II\/'Ij IMMPOCKTOB, HCCHGHOBaHHfI.

Pe3yabTaThl 00yyeHus Oo0wmmne JInuHnocTHBIE | POPMBI H METOABI KOHTPOJISI
(MMYHOCTHBIE, MpeIMeTHbIe, MeTanpeaMeTHbIe) KOMIETEeHIHH | pe3yJIbTaThI U OLIEHKH pe3yJibTATOB
NMPOrpamMmbl o0yueHust
BOCIHTAHHS
JIMYHOCTHDbIE
JI1. B yacTu TpynOBOTrO BOCHUTAHUS: OK 01 JIP 09 - OLEHKa [HCbMEHHBIX U
- TOTOBHOCTb K TPYAy, OCO3HAHKE IEHHOCTU MaCcTePCTBA, TPYIOI0o0ue,; JIP10 [VCTHBIX OTBETOB,
- TOTOBHOCTb K AKTUBHOH J€ATEJIbHOCTH TEXHOJOTMYEeCKOW U COLMalbHON - TECTUPOBAHUE;
HAIPaBJICHHOCTH, CIIOCOOHOCTh WHHUIIMHMPOBATH, TUIAHHPOBATH U CAMOCTOSITENIBHO - OLEHKA 3allUThl [POEKTa|
BBITMIOJHATD TAKYIO €SI TENbHOCTD; (KOMITBIOTEPHOM Mpe3eHTaLHH;
- HHTEpEC K pa3InyHbIM chepam mpoecCHOHATBHON AeATENbHOCTH, -OLICHKA Pe3yNbTaTOB
BBITIOJIHGHUST  MPAKTHYECKUX
JI12. OBnaneHue yHUBEPCAIbHBIMU Y4€OHBIMHU ITO3HABATEIbHBIMU EHCTBUAMU: pador
a) 0a30BbIE JIOTHYECKHUE NEHCTBUS: OK 07

- CAaMOCTOSITEJIbHO (DOPMYJIMPOBATh U aKTyaJH3UPOBATH MPOOJIEMy, PacCMaTpUBaTh
e BCECTOPOHHE;

- YCTaHaBIMBATb CYINECTBEHHbI MNPH3HAK WM OCHOBAHWs [JIsI CPaBHEHWS,
knaccuukanuy u o0o0IIeHuUs,

- OonpenensiTh IedW JAeSITeIbHOCTH, 3a7aBaTh MapaMeTpbl W KPUTEPHU HX
MOCTIKEHUS,

- BBISIBJISITH 3aKOHOMEPHOCTH U ITPOTHBOPEUHS B PACCMATPUBAEMBIX SIBIIEHHSIX,

- BHOCHUTH KOPPEKTHBBI B JEATEIbHOCTb, OLIEHWBATh COOTBETCTBHE PE3YJILTATOB

LEJIAM, OIEHUBATh PUCKU HOCJ'IGI[CTBI/Iﬁ JCATCIIbHOCTH,

- Pa3BUBATb KPCATUBHOC MbIIIJICHUE TTPU PCIICHUN )KU3HEHHDBIX HpO6J’I€M
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0) Oa30BBIC UCCIIEIOBATEILCKHIE ACHCTBUS:

- BJIQJIETh HABBIKAMH Y4eOHO-MCCIIEIOBATENbCKON M TMPOEKTHOW HesATENbHOCTH,
HABBIKAMH pa3pereHust mpoodiem;

- BBISIBJISITH TIPUUHMHHO-CJIEACTBEHHBIE CBSI3U U aKTyaJM3UPOBATh 3a/1a4y, BbIIBUTATh
TUIIOTE3y €€ PELICHHs, HaXOAWTb apryMEHThl Il JOKa3aTelbCTBA CBOMX
YTBEP KIEHHIA, 3a1aBaTh apaMeTPhl U KPUTEPUN PELICHHUS,

- AHAJIM3MPOBATH TOJYYEHHBbIE B XOJ€ PEIIEHUs 3aJa4M Pe3yJbTaThl, KPUTHYECKU
OLIEHUBATh UX JJOCTOBEPHOCTb, MPOrHO3UPOBATh H3MEHEHHE B HOBBIX YCIIOBUSX;

- YMETb II€PEHOCHTb 3HAHUS B TIIO3HABATENbHYID M MPAKTUYECKYI 00sacTy
PKU3HENEATEIbHOCTH,

- YMETh UHTEPUPOBATD 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00acTeil;

- BBIIBUTaTh HOBbIE H/IEH, NPEIaraTb OPUTHHAIbHBIC TOIXOIbI U PELICHUS,

- CTOCOOHOCTD UX UCTIONB30BAHUS B MIO3HABATEIBHON M COLMANBHON MPAKTHKE

JI3. B obnacTu IEHHOCTH HAYYHOTO MO3HAHMS: OK 01
- ¢(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO OK 02
Pa3BUTHA HAyKW U OOIIECTBEHHOH NMPAKTHUKH, OCHOBAHHOI'O Ha TUAJIOTE KYJIBTYD, OK 04
CIIOCOOCTBYIOIIIETO OCO3HAHUIO CBOET'O MECTa B MOJIUKYJIBTYPHOM MHUPE;

- COBEpLIEHCTBOBAHME SI3BIKOBOM M YMTATENbCKOM KYyJIbTYpbl Kak CpeIACTBa
B3alMOJEMCTBUS MEKAY JIIOAbMH U MO3HAHUS MUPA,

- OCO3HaHWE LEHHOCTH HAy4YHOH JEsATEIbHOCTH, TOTOBHOCTb OCYLIECTBIISTH
MPOEKTHYIO U HCCIEN0BATENbCKYIO AeATENbHOCTD MHANBUYAJIbHO U B IPYIIIE;

JI4. OBnaneHue yHUBEPCANTbHBIMHU YY€OHBIMH MMO3HABATEIbHBIMU TEHCTBUSMU: OK 01
B) pabota ¢ nHpopmanuei: OK 05

- BJIaJeTb HaBBIKAMH MOJy4YeHHs HH()OpPMALMH W3 HMCTOYHHKOB PAa3HbIX THUIIOB,
CAMOCTOSATEJILHO  OCYIIECTBJIATh  IIOUCK,  AHAJINW3,  CHUCTEMATH3alul U
MHTEPIPETANNI0 HHPOPMALIUK PA3THMYHBIX BUOB U (POPM MPENCTaBICHUS,

- CO3/1aBaTh TEKCTHI B PA3IMUHBIX (popMaTax ¢ y4eToM Ha3Ha4deHHs MHpOpManuu u
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[[EIEBO  ayAUTOpUM, BbIOMpas ONTHUMANbHYIO (GOpMy mpencTaBieHUs U
BU3YaJIH3ALUY,

- OLIEHWBATb JOCTOBEPHOCTb, JIETUTUMHOCTb WH(OpPMALHMU, €€ COOTBETCTBUE
MPaBOBBIM M MOPAJbHO-3THUECKUM HOPMaM,

- MCTIOJIb30BATh CPEenCcTBa MHPOPMAIIMOHHBIX ¥ KOMMYHHKAIIMOHHBIX TEXHOJOTHIA B
pelieHn KOTHUTHUBHBIX, KOMMYHHMKATHBHBIX M OpPraHU3AlMOHHBIX 3amad ¢
coOnmoneHneM TpeOOBaHUI HSPrOHOMUKH, TEXHUKH O€30MaCHOCTH, THIHUEHBI,
pecypcocOeperkeHus, TPABOBbIX M OSTUYECKUX HOPM, HOPM HH(POPMAIIMOHHOM
0e30macHOCTH;

- BJIAJIETh HABBIKAMH PACIO3HABAHUS M 3alUThl MHGOpMAIWK, HHHOPMAIHOHHON
0e30MacHOCTH JIMYHOCTH;

- TOTOBHOCTh K CAMOPa3BUTHIO, CAMOCTOSITEIIbHOCTH U CAMOOTIPEACIICHUIO,
-OBJIaJIcHNEe HaBBIKAMHU YUeOHO-MCCIEeOBATENbCKON, MPOEKTHOW M COLMAIbHON
NesITeIbHOCTH,

JI5. OBnameHue yHUBEPCATbHBIMA KOMMYHUKATUBHBIMU T€HACTBUSIMH:

0) COBMECTHAsI IEATEIBHOCTD!

- MOHMMATh M HCIOJb30BATh MPEUMYINECTBA KOMAHIAHOM M HHIWBHAYaJTbHOU
paloTHI;

- MPUHUMATD LIeJI COBMECTHOM JeSITeIbHOCTH, OPraHU30BbIBATH U KOOPAUHHPOBATH
NeNCTBHs MO €€ JAOCTUKEHHIO. COCTABJIATh IUIAH IEHCTBUI, PaclpeaessiTb POJH C
y4ETOM MHEHHUH yH4aCTHUKOB OOCYKIATh Pe3yJIbTaThl COBMECTHOI padOTH;

- KOOPAMHHUPOBATH U BBIMOJHATH Pa0OTY B YCIOBHSIX PEATbHOTO, BUPTYAJIbHOTO H
KOMOMHHPOBAHHOTO B3aUMO/IEHCTBHS,

- OCYLLIECTBJISATh MO3UTUBHOE CTPATErHYECKOEe MOBEICHUE B PA3IMYHBIX CHTYALHSX,
MPOSIBJISITH TBOPUECTBO U BOOOpakeHHe, ObITh HHUIIMATHBHBIM

OK 04
OK 07

J16.OBrnafeHne yHUBEPCATbHBIME PETYJIATUBHBIMU AEHCTBUSIMHU:
) npuHSATHE ce0sl U IPYTHX JIFOICH:

OK 04
OK 07
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- NPUHUMATb MOTHMBBI U apryMEHThl OPYIUX JIIOJAEH NPHU aHAIN3€ PEe3yJbTaTOB
NEesITeNIbHOCTH,

- IPU3HABATH CBOE MPABO M MPABO APYTHUX JIFOAEH Ha OIINOKY,

- pPa3BUBATh CITOCOOHOCTb MOHUMATh MUP € TIO3ULHH JPYTrOro YeJIOBEKa;

JI7. B 065acTy 3KOJIOTHUECKOrO BOCTIUTAHUS:

- ¢(hOPMHUPOBAHHOCTH SKOJIOTUYECKOH KYJIBTYypbl, TOHUMAHHUE BIHSIHUS COLMAIBHOA
PKOHOMHYECKHX MPOLECCOB HA COCTOSIHUE MNPUPOAHOM M COLMAJIBbHOM Cpenbl
OCO3HaHUE TJI0OATHPHOrO XapaKTepa SKOJOTHIECKUX TIpodieM;

- TUIAHUPOBAHHE M OCYLIECTBJICHHE NEUCTBUII B OKPY)KAIOLIEH Cpele Ha OCHOBE
BHAHUS LeJIel YCTOMYMBOIO Pa3BUTHs Y€JIOBEUECTBaA,

AKTUBHOE HEPUATHUE NEHCTBUM, IPUHOCIIINX Bpel OKPY KarOIel Cpeae,

- YMEHHE NPOTHO3MPOBATH HEOJArONPHSTHBIE 3KOJOTHUECKHE ITOCJIEACTBUS
MPEANPUHUMAECMBIX ASHCTBUMN, MPENOTBPALIATD UX,

- pacIiMpeHue OIBbITa AESITENbHOCTH HKOJIOIMYECKO HalpaBiIeHHOCTH,

- OBJIJICHHE HaBBIKAMH Yy4eOHO-MCCIIEOBATENbCKON, MPOEKTHOH W COLMAIbHON
NesITeIbHOCTH,

OK 04
OK 07

METONPEAMETHDBIC

M. BJIAZIETH CHUCTEMOM  XUMHYECKUX  3HAHHUH, KOTOpas BKJIIOUAET:

OCHOBOITOJIATAIOIINE MMOHATHS (X UMHUYECKUI DJIEMEHT, aTOM, 3JIEKTPOHHAst 000JI0UKa
aToma, s-, p-, d-3JIEKTPOHHBIE OPOUTAM AaTOMOB, MOH, MOJEKYJa, BaJEHTHOCTb,
PICKTPOOTPULATCIBHOCTD, CTCIICHDb OKUCJICHUSA, XUMHWYECCKas CBA3b, MOJIb, MOJIAPHAA
Macca, MOJISIPHBIN 00beM, yriIepoaHbIi CKeJIeT, GYHKIMOHAIbHAS TPYIINA, PaIHKal,
H30MEPHsi, U30MEPBI, TOMOJIOTHUYECKHIT PsiZl, TOMOJIOTH, YII€BOAOPOIbI, KUCIOPOI- U
Q30TCOMEPIKAINE COEAUMHEHUs], OHOJOrMYeCKH aKTHBHbIE BeIecTBa (yIJIEBOIBI,
PKUPBI, OENKH), MOHOMEp, MOJHMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYJISIPHBIC
COCIUHEHNS, KpuUcCTajjiniueckas pELETKA, THIIbI XUMHUYCCKUX peaKL{I/IfI
(OKHUCIUTETPHO-BOCCTAHOBHUTEIbHBIE, 3K30-U JHIAOTEPMUYECKUE, PEAKIIMU HOHHOTQ
oOMeHa),  pacTBOp,  BJEKTPOJIUTHI,

HESJICKTPOJINTHI, SJICKTPOJIUTUICCKAS

OK 05
OK 07

JIP 09
JIP 10

- TECTUPOBAHUE,
- OLICHKA pe3yJIbTaToB
BBITIOJTHCHUA
pador;

B OLICHKAa IMUCbMECHHBIX H

MPAKTUICCKUX]

YCTHBIX OTBETOB;
- OLICHKA 3alIUThl TMPOEKTA]
(KOMIBIOTEPHOH Mpe3eHTaIuu
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MUCCOIMALNS, OKHCJINTENb, BOCCTAHOBHUTENb, CKOPOCTb XHUMHYECKOM pPEaKLINH,
XUMHUYECKOE PABHOBECHE), TEOPUHU U 3aKOHBI (TEOpUS XUMHUYECKOTO CTPOCHHS
opranuueckux  BewectB A.M. byrnepoBa, Teopus  3JIEKTPOIUTHUECKON
nuccounanuy, nepuonuueckuii 3axkoH J[.M. MeHnneneeBa, 3aKkOH COXpaHEHHUs]
MacChl), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUN SI3bIK XHUMHH, (PAKTOJOTHYECKUE
CBEICHMSI O CBOMCTBAaX, COCTaBe, MOJNYYeHWH H OE30MaCHOM HCIOJb30BaHUY
BXKHEHIINX HEOPTaHUYECKUX W OPTaHUYECKUX BELIECTB B OBITY W MPaKTHYECKOH
eI TETIbHOCTH YeJIOBEKA,

M2. yMeTb BBISBIIATH XapAKTEPHBIEC IPU3HAKA U B3aUMOCBSI3b U3YYECHHBIX OHATHIA,
MPUMEHATb COOTBETCTBYIOIHUE IOHATUS IPU ONUCAHUU CTPOEHUSI U CBOWCTB
HEOPraHW4YeCKUX M OPraHW4eCKMX BEUIeCTB WM WX MPEBpALICHUH, BBIABIIATH
B3aMMOCBSI3b XHMMYECKUX 3HAHUM C MOHATUAMHM M IPENCTABJICHUSIMH JPYTUX
€CTECTBEHHOHAYYHBIX ITPEIMETOB;

OK 01
OK 02

M3. YMETH HUCIOJIb30BATh HAaMMEHOBAHUS  XMMHYECKHX coeTMHEHNH
MEKIYHAPOAHOTO COK3a TEOPETUUYECKOW U MPUKIAAHON XUMUHM U TPUBUAJIbHBIC
HA3BaHUSI BAKHEWINIMX BeIIECTB (ITHWJIEH, AaleTWJIeH, TJUIepuH, (EeHO,
(opManbaerua, YKCyCHash KHUCJIOTAa, TJIMLWH, YyrapHbId Ta3, YIJIEKUCHbIA Tras3,
AMMUAK, TalleHas W3BeCTh, HEralieHas W3BeCTh, MHTbEBas COAAa W JPYIHX),
COCTaBJISITH (POPMYJIbI HEOPTAaHMYECKHX K OpPraHUYeCKHX BEIIEeCTB, YPaBHEHUS]
XUMHUYECKUX peaknuid, OOBSACHATh WX CMBICT, IOATBEPXKAATh XapaKTepHBIE
XUMUYECKHE CBOMCTBA BEIIECTB COOTBETCTBYIOLIUMH SKCIIEPUMEHTAMU U 3aMUCAMMU
YPaBHEHUNH XUMUYECKHUX PEaKLIUM;

OK 02
OK 05

M4, - YMETh YCTAHABJIUBATH MNPUHAAJIC)KHOCTD H3YUYCHHBLIX HEOPTAHUYCCKUX U
OpPTaHUYCCKUX BECLICCTB K OINPCACICHHBIM KJlaCcCaM U TIpynram COG,[[I/IHGHI/II\/'Ij
XapaKTCpHU30BaTb HUX COCTaB U Ba KHEHIIIIE CBOfICTBa; OonpeacIATb BUID]

XUMUYECKUX CBsi3el (KOBAJICHTHAs, MOHHAS, METAJJINYECKas, BOJOPOMHAsS), THUIIbI

OK 02
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KPUCTAJUTHYECKUX PEIIETOK BEIIECTB, KIaCCU(PUIMPOBATh XUMUIECKHE PEAKLINY,

MS.  chopmupoBaTh  MNPEACTABIEHUS. O  XUMHYECKOH  COCTaBJISIFOIIEH
€CTECTBEHHOHAYYHOW KapTHUHBI MUPA, POJU XMMHUHU B MO3HAHUU SIBJIEHUN MPUPOADI,
B (OPMHUPOBAHMM MBILIUICHUS] M KYJbTYpbl JMYHOCTH, €€ (YHKIHMOHAIBHON
rPaMOTHOCTH, HGO6XOI[PIMOI>1 AJI PCIICHUA MPAKTUYCCKUX 3adad U SKOJOTHYCCKU
0OOCHOBaHHOTO OTHOIIEHUS K CBOEMY 370POBBIO U MPUPOIHON Cpene;

OK 07

M6. yMeTp MNpPOBOAUTH pacueTbl MO XHUMHUYECKHUM (opMylaM H ypaBHEHUSM|
XUMHUYCCKHNX peaKLII/IfI C UCIIOJIB30OBAHUEM (1)I/ISI/ILIGCKI/IX BCJIMYNH, XapPaKTEPHU3YIOIHX]
BEIIECTBA C KOJHMYECTBEHHOW CTOPOHBI. Macchl, oObeMa (HOpMaJbHBIE YCIIOBHSI)
ra30B, KOJIHNYCCTBA BCIICCTBA, HUCIOJbB30BaTh CUCTCMHBIC XUMHWYCCKUEC 3HAHUA IJIA
MMPUHATHSA peH_IeHI/Iﬁ B KOHKPCTHBIX JKH3HCHHBIX CUTyalUdAX, CBA3AHHBIX C
BCILICCTBAMU U UX IMIPUMECHCHUEM

OK 01
OK 02

M7. yMeTb MJIaHUPOBATH U BBINOJHATh XUMHYECKHH 3KCIEPUMEHT (IIpeBpaIlEHHS
OpPTaHUYECKUX BEINECTB INPU HArPeBaHUH, TOJyUYEHHE 3TUJICHA U HU3yUYeHHE €ro
CBOWCTB, KAUECTBEHHBIC PEAKIMH Ha AJbJETUIbI, KpPaxMal, YKCYCHYIO KHCIOTY,
neHaTypanust OENKOB MPH HArPeBAHWM, IIBETHbIE PEAKIMH OENKOB;, MPOBOIUTH
peakuuy MOHHOrO OOMEHa, ONpEeAeNsiTh CPely BOAHBIX PAacTBOPOB, Kau€CTBEHHBIC
peakunu Ha Cyibdar-, KapOOHAT- U XJIOPUA-aHUOHBI, HA KATHOH aMMOHHSI, PELIaTh
BKCIIEpUMEHTaNbHBIE 3amaun 1o  TtemaM "Meramiel” u  "Hemeramnel") B
COOTBETCTBHUH C MPABHJIAMH TEXHUKH 0€30MACHOCTH MPH OOPAIIEHUH C BEIECTBAMY
1 1a00paTOPHBIM OOOPYIOBAaHUEM, TMPEACTABJISITH PE3YIbTaThl XHUMHYECKOTO
bKcriepuMeHTa B (opMe 3aMUCH YPaBHEHWH COOTBETCTBYIOIIMX pEAKIHA |
(bopMyIMPOBATH BHIBOABI HA OCHOBE 3THX PE3yJIbTATOB,;

OK 01
OK 05
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aToMa, S-, p-, d-3JIeKTpOHHBIE OpPOUTAIM aTOMOB, WOH, MOJIEKYJa, BaJIEHTHOCTD,
BIEKTPOOTPULIATEIbHOCTD, CTETICHb OKUCIICHHS], XUMUYECKas! CBSI3b, MOJIb, MOJISIPHAS

Macca, MOJISIPHBIA 00beM, YIIepOaHbIN CKeNeT, (yHKLUMOHANbHAS TPYIINa, PaauKall,

MS8. yMeTh aHaJIM3MPOBATH XMMHUYECKYI) HH(POPMALHIO, MOJNYHaeMyI0 W3 Pa3HBIX OK 01
MCTOYHUKOB (CpPenCcTB MaccoBOl nHpopManyy, cetb MIHTEpHET U npyTrHe); OK 02
M9. BiageTb OCHOBHBIMM METONAMH HAay4HOIO MO3HAHUS BEINECTB U XMMHUYECKUX OK 03
sIBJIEHUH (HaOJFOAeHHe, U3MEPEHHE, SKCIIEPUMEHT, MOACITUPOBAHHUE); OK 06
M10.  cdopmMupoBaTh  TPEACTABICHHS. O  XUMHUYECKOW  COCTaBJISIFOIICH OK 06
€CTECTBEHHOHAYyYHOW KAPTHUHBI MUPA, POJU XMMHUH B MO3HAHUU SIBJICHUN MPUPOADI,
B (OPMHUPOBAHMM MBILIUICHUS] M KYJbTYpbl JMYHOCTH, €€ (YHKIHMOHAIBHON
PAaMOTHOCTH, HEOOXOIMMOW AUl PELICHUS NMPAKTUYECKHX 3a7ad M HKOJOTHYECKH
0OOCHOBaHHOTO OTHOIIEHUS K CBOEMY 370POBBIO U MPUPOIHON Cpene;
M11. ymerb COOMIONATH MPaBWIa SKOJOTHYECKH LEJeCOOOPA3HOrO MOBENCHUS B OK 01
OBITY W TPYAOBOH JMEATENBHOCTH B IENSX COXPAHEHUS CBOETrO 3I0POBbS U OK 02
OKPY’KarOIlled MPUPOAHONU CpEeAbl, YUYUTHIBATH OMACHOCTb BO3ACUCTBUS HA KHUBBIC
OpraHu3Mbl ONPENEJEHHBIX BEIECTB, MOHMMAas CMBICI IOKAa3aTess MNpeaesbHON
NOMYCTUMON KOHLICHTpALUU
MpPEeIMETHBIE
IT1. chopMHPOBAHHOCTbL TMPEACTABIEHUH: O XHUMHYECKOW COCTaBJISIFOLICH OK 05 JIP 09 - OLEHKa TMHCbMEHHBIX U
€CTECTBEHHOHAYYHON KapTHUHBI MUPA, POJIM XUMHUHU B MO3HAHUU SIBJIEHUN NPUPOADI, OK 07 JIP 10 YCTHBIX OTBETOB;
B (OPMHUPOBAHMM MBILIUICHUS] M KYJbTYpbl JUYHOCTH, €€ (YHKIIMOHAIBHON - OLIGHKA BBICTYIUIEHUH ¢
IPAaMOTHOCTH, HEOOXOAMMOW Uil PEUICHUs] MPAKTUYECKUX 3a7a4 M HKOJIOTHYECKU COOOLICHUAMH, TOKJIaaMH;
0OOCHOBaHHOTO OTHOIIEHUS K CBOEMY 370POBBIO U PUPOIHON Cpene; - OLICHKA Pe3yJbTaToB
CAMOCTOSITENIbHOM  paboThl €O
I12. BnameHne  CUCTEMOH  XHMMHYECKMX  3HAaHHUN, KOTOpas  BKJIIOYAET: OK 01 CMU;
OCHOBOIIOJIATAIOIIHE MOHATHS (XUMHUYECKUH 3JIEMEHT, aTOM, 3JIEKTPOHHAsE 000JI0UKa OK 02 - TECTUPOBAaHUE
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U30MEPHUS, U30MEPBI, TOMOJIOTUYECKUH PsIJl, TOMOJIOTH, YIJIEBOAOPOIbI, KUCIOPO- U
Q30TCOAEpIKAIINE COCOUHEHUs, OMOJOTHYEeCKH AaKTHUBHBIE BellecTBa (YIJIEBOIBI,
PKUPBI, OENKU), MOHOMEp, TMOJUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIC
COCIMHEHUS,  KPHUCTAJUIMYeCKass  pelleTka, THIbl XHUMHYECKUX  peaKUui
(OKHCITUTETBHO-BOCCTAHOBUTEIIbHBIE, YK30- U SHAOTEPMHUUECKUE, PEAKIINU UOHHOTO
oOMeHa),  pacTBOp,  OJEKTPOJHUTHI,  HEIJIEKTPOJIHTBI,  DBJCKTPOIHTUYECKAS]
MUCCOLIMALNS, OKUCJIUTEb, BOCCTAHOBUTENb, CKOPOCTb XHMHUYECKOW pPEaKIIHH,
XUMHUYECKOE PABHOBECHE), TEOPUHM M 3aKOHBI (TEOpUS XUMHUYECKOTO CTPOCHHS
opranuueckux  BewmectB A.M. byrnepoBa, Teopus  3JIEKTPOJUTHUECKON
nuccounanuu, nepuonuueckuii 3axkoH .M. MeHnneneeBa, 3aKkOH COXpaHEHHUs]
MacChl), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUN SI3bIK XHUMHH, (PAKTOJIOTHYECKUE
CBEICHMSI O CBOWCTBAaX, COCTaBe, MOJNYYeHWH K OE30MaCHOM HCIOJb30BAHUN
BXKHEHIINX HEOPTaHUYECKUX W OPTaHUYECKUX BEIIECTB B OBITY W MPaKTHYECKOH
NesITeIbHOCTH YEeJIOBEKA,

I13. cdopMHPOBAHHOCTb YMEHHH BBIBISITH XaPAKTEPHBIE MPU3HAKK U B3aUMOCBSI3b
U3YYEHHBIX IIOHSTHUH, NPHUMEHSATb COOTBETCTBYHIOLIHUE IOHATHUS MPU OINUCAHUY
CTPOCHHMsIT W CBOWCTB HEOPraHMYECKUX W OPraHMYECKUX BEIIECTB M HX
MPEBPALLECHN, BbIABIATh B3aUMOCBA3b XHUMHMYECKMX 3HAHMH C MOHATUAMHU U
MPENCTABJICHUSIMU APYTUX €CTECTBEHHOHAYYHBIX MPEIMETOB;

OK 01
OK 02

IM4. chopMupoBaHHOCTH YMEHHUH WCMOJIB30BATH HAVNMEHOBAHUS XHMHYECKUX
COCAMHEHUN MEXOYHAPOIHOIO COK3a TEOPETUYECKOW M MNPUKIAAHON XUMUH U
TPUBUABHBIE HA3BaHWS BAKHEWININX BEINECTB (ITWICH, ALETUJICH, TIIHIEPUH,
(denon, Gopmanbaerun, yKCycHast KHUCIOTa, TIHULIMH, YIapHBIA a3, YIIEKUCIbIHA a3,
AMMUaK, TalleHas W3BECTh, HErameHas W3BeCThb, MHTbEBas COAa W JPYIHX),
COCTaBJSITH (POPMYJIbI HEOPTaHMYECKMX K OPTraHUYeCKUX BEINeCTB, YpPaBHEHUs]
XUMUYECKUX peaknuid, OOBSCHATh WX CMBICT, IOATBEPXKAATh XapaKTepHBIE
XUMHUYECKHE CBOMCTBA BEIIECTB COOTBETCTBYIOLUMH 3KCIEPUMEHTAMH U 3aITUCIMU

OK 02
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YPaBHEHUNH XUMUYECKHUX PEaKLIUM;

I15. chopmMHUPOBAHHOCTH YMEHHI YyCTaHABIMBATH MPHHAICKHOCTb W3YYEHHBIX
HEOPraHWYECKUX U OPraHMYE€CKUX BELIECTB K OMNpPENeSIEHHBbIM KjlacCcaM W rpymnmnam
COCAMHEHMH, XapaKTepU30BaThb UX COCTAB M BAXKHEWIINE CBOMCTBA, OINPEICIATH
BUIbI XUMUYECKUX CBsi3el (KOBAJICHTHAs, MOHHAS, METAJUTUYECKas, BOIOPOAHAs),
TUITBl KPUCTATMYECKUX PEIIETOK BEIIEeCTB, KIAaCCH(PUIIMPOBATE XUMHUYECKUE
peakLuu,

OK 01
OK 04

[16. BnageHe OCHOBHBIMU METOAAMH HAyYHOT'O TO3HAHUS BEINECTB U XUMHUYECKUX
sIBJIEHUH (HaOJF0IeHNe, U3MEPEeHHE, SKCIIEPUMEHT, MOJICITUPOBAHHE);

OK 02
OK 04

I17. chopMUPOBAHHOCTE YMEHHI MPOBOAUTE PACUETHI 0 XUMUYECKUM (HOpMyJIaM |
YPAaBHEHMSIM XHUMHUYECKHX PpEaKIUil C HCIONb30BaHHEM (PU3NYECKUX BEIHYHH,
XapaKTePU3YIOIUX BELIECTBA C KOJMYECTBEHHON CTOPOHBL MaccChl, 00BeMa)
(HOpMaJIbHBIE YCJIOBHUSI) ra3oB, KOJMYECTBA BELIECTBA, HCIIOJNb30BATh CHCTEMHBIC
XUMHYECKUE 3HAHUS [JIs1 MPUHATHS PELICHHH B KOHKPETHBIX  KM3HEHHBIX
CUTYyalUsIX, CBSI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM,

OK 01
OK 04
OK 05

I18. chopMHUPOBAHHOCTP YMEHUH TIUIAHUPOBATH U BBIMOJHATh XUMHUYECKHM
BKCIIEPUMEHT (ITPEeBPAILEHHs] OPraHMYECKNX BEIIECTB NPU HATPEBAHUU, MOJTyUEHHUE
PTUJIEHA U U3yUYeHHUE €ro CBOMCTB, KAUECTBEHHbIE PEAaKL[MU Ha albJerubl, KpaxMal,
YKCYCHYIO KHCJIOTY, A€HaTypauuss OENKOB IpH HArpeBaHUH, LBETHBIE PEAKLHH
OeNKOB, NPOBOAUTH PEAKIMH HOHHOTO OOMEHa, ONpenessiTh Cpeny BOAHBIX
PacTBOPOB, KAYECTBEHHBIE PEAKLNH Ha CyJbdaT-, KapOOHAT- U XJIOPUI-aHUOHBI, Ha|
KaTHOH aMMOHMsI, pellaTb SKCIIepUMEHTaJbHble 3a7adu 1o TteMaM "MeTtannel" u
"Hemeramnel") B COOTBETCTBHHM C TPaBHJIAMH TEXHUKH O€30MaCHOCTH TIpY
oOpalleHny ¢ BEIIeCTBAMH M JIa0OPAaTOPHBIM OOOPYAOBAaHUEM; IIPENCTABIATH

pe3yJibTaThl XUMHYECKOTO SKCIepruMeHTa B (opme 3ammcu  ypaBHEHHH

OK 01
OK 04

- OLEHKAa [UCbMEHHbIX U
YCTHBIX OTBETOB,
- OLIGHKA BBICTYIUIEHUH ¢
COOOIIEHUSIMH, TOKJIaTaMH,

- OLIEHKA pe3yIbTaTOB
CAMOCTOSITENIbHOM  paboThl €O
CMU;

- TECTHPOBaHNE
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COOTBETCTBYIOIMX peakuuii u (GopMymupoBaTh BBIBOABI HAa OCHOBE JTHX
PE3yNbTaTOB,

I19. cdopMHUPOBAHHOCTH YMEHHS AaHAJIM3HPOBATH XHMUYECKYIO HH(OPMALHIO,
MOJIy4aeMyl0 W3 PAa3HbIX HMCTOYHUKOB (CPEICTB MaccoBOW HH(OpMAIMH, CETh
HHTEepHET U ApyTHE);

OK 01

IT10.  chopMUPOBAHHOCTb  YMEHHH  COONIOAaTh  NpaBHIa  SKOJOTMYECKH
11e1eco00pa3HOro MOBENEHUsT B OBITY M TPYAOBOH JEATENBHOCTH B  LIEJAX
COXPAHEHUsT CBOErO 3J0POBbS M OKPYXKAKOILIEH NPUPOJHONH CPEAbl, YYUTBHIBATH
OMAaCHOCTb BO3AEHCTBUS Ha JKUBbIE OpPraHU3Mbl ONpPEAEEHHBIX BELIECTB, ITOHUMAs]
CMBICJI [TOKa3aTeNs NPEAEIbHON NOMyCTUMON KOHLIEHTPALNY,

OK 02

IM11. pmns  ofyvaromuxcsi C OrPaHMYEHHBIMH BO3MOXKHOCTSMH  3IIOPOBBSI:
c(OPMHPOBAHHOCTh YMEHHSI IPUMEHATh 3HAHUS 00 OCHOBHBIX OCTYITHBIX METOJaX
MO3HAHUS BEIECTB U XUMHUYECKUX SBJICHUI,

OK 04

IM12. ansa cnenbix U cnaboBUAALIMX OOydarOmuxcs: ¢cHOPMUPOBAHHOCTh YMEHHS
HCTIOJIb30BATh pesibe(PHO TOUEUHYIO cucTteMy obo3HaueHuii JI. Bpaiinsa mist 3amucy

XUMUYECKUX (HOPMYIL.
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