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Pabouyas nporpamMmMa no y4e6HoOMY npeaMeTy «XUMUSi» COCTaB/ieHA Ha OCHOBE
depnepanbHo  0bpa3oBaTe/lbHOM NPOrpaMMbl  OCHOBHOIO 06LLero 06pa3oBaHus,
yTBepXeHa npukasom MuHucTepcTBa npocselleHma P® ot 18.05.2023 r. Ne 373, ¢
n3meHeHmAMN o1 19.03.2024 Ne 171.

Pa3genbl paboyert nporpaMmmbl COOTBETCTBYIOT TpeboBaHUAM MyHKTa 32.1.
defepasibHOr0  rocyaapCTBeHHOro  06pasoBaTe/lbHOr0  CTaH4apTaO0CHOBHOIO
obuero o6pasoBaHMA(YTB. MNpUKa3om MuHUCTepcTBa NpocBeLeHns P®  or
31.05.2021 Ne 287)

COIEPKXAHUE OBYYEHUA

8 KUVIACC

HepBOHa‘IaJILHbIe XUMHUYECKHUEC NNIOHATHUA

MpeaMeT XumMumn. Ponb XUMUN B YKU3HWN YenoBeka. XMMUSA B CUCTEME Hayk.
Tena n BewectBa. Pu3nyeckme CBONCTBA BELLECTB. ArperaTtHoe COCTOSIHUE
BellecTB. oHATME O MeTofdax MO3HaHWUA B XMUMWUW. YUCTble BeLlecTBa U CMECHU.
Cnoco0bbl pa3geneHns CMeceil.

ATOMbI 1 MOMIEKYNbl. XUMUYecKne 3nemeHTbl. CUMBOMbI  XUMUYECKMX
3N1eMeHTOB. [pOoCTbIe U CNOXHbIe BeLlecTBa. ATOMHO-MOJIEKYNAPHOE YUYeHKe.

Xumnyeckas qopmyna. BasieHTHOCTb aTtoOMOB XMMUYECKMX 3/1EMEHTOB.
3aKOH MNOCTOSHCTBA CcOCTaBa BellecTB. OTHOCWUTeNbHass aTtoOMHas  Macca.
OTHOoCUTeNbHaa MONeKynsapHas macca. MaccoBas A0/ XMMUYECKOro 3/1eMeHTa B
COeUHEHNN.

Konnyectso Bewlectea. Monb. MonsdpHaa macca. B3anmMocBA3b KONNYeCTBa,
MacCbl W uynucna CTPYKTYPHbIX eauHWL, BellecTBa. Pacuétbl Mo opmysiam
XUMUYECKNX COeAUHEHNIA.

dur3nyeckmne N XMMUYECKMe ABNeHNA. XUMUYeCKas peakumsa 1 eé npusHaku.
3aKOH CoxXpaHeHMs MacCbl BewecTB. XMMMUYeCKue ypaBHeHUs. Knaccugmkaums
XUMUYECKNX peakLUin (COeANHEHWS, Pa3N0oXeHWs, 3aMeLLeHNs, 0OMeHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMMWYECKOM MoCcyAoi, npasuiammn paboTbl B abopaTtopumn u
npuémamm obpatleHns ¢ nabopaTopHbIM 060pYyAOBaHMEM, N3YYeHWEe WU OMUcCaHNne
(h)M3MYECKMX CBOMCTB 06pa3LOB HEOpPraHW4YeckMx BELWECTB, HabnoaeHue
(m3myecknx (nnaeneHWe BOCKa, TasHWE fibfa, pacTMpaHue caxapa B CTYIIKe,
KUMNeHne M KOHAEeHcauus BOAbl) U XMMMYeCKuX (rOpeHue cBeyun, MpoKanvBaHue
Me[HOW MPOBOJIOKM, B3aMMO/ENCTBINE Mefia C KUCOTON) ABNEHWNIA, HabNo4eHNe 1
onucaHve NPU3HaAKOB MNPOTEKaHWA XMMUYECKUX peakuumii (pasnoxxeHue caxapa,
B3aMMO/ENCTBME CEPHOM KUCMOTbI C X10pUAOM Gapus, pasnoXeHue rmapokcuaa
mean (1) npy HarpeBaHMK, B3aMMOLENCTBME Xenesa ¢ pacTBopomM conn megu (1),
n3yyeHre cnocoboB pasfefieHnss CMeCcein: C MOMOLLbID MarHuTa, uabTpoBaHue,
BblnapvBaHue, AUCTUNNIALMS, XpomaTorpadus, npoBefeHe OUNCTKN NMOBapEHHOM
conn, HabnofeHne M OMucCaHWe  pe3y/bTaToB  MPOBEAEHUA  OMbITa,
WNOCTPUPYIOLLEr0 3aKOH COXpaHeHMsi MaccChbl, CO3faHuve MOAEeNel MOMEeKy/
(LapocTep>KHEBbIX).


https://www.garant.ru/products/ipo/prime/doc/70760670/#0

Ba:xkueiuue npeacTaBuTeId HEOPraHUYECKUX BelleCcTB

Bo3ayx — cmeck rasoB. CocTtaB Bo3gyxa. Kucnopog — 3nemMeHT M nNpocToe
BeLLEeCcTBO. HaxoxgeHuwe Kucropofa B MNpUpoLe, (U3MYecKne U XUMUYECKMe
cBoncTBa (peakumm ropeHus). Okcugbl. TNpumeHeHne Kucnopoga. Cnocobbl
MoflyyeHns Kucnopoga B nabopatopyv U MPOMbILWIEHHOCTU.  KpyroeopoT
Kucnopoga B npupoge. O30H — afnoTponHas MOANMKaALMSA KUCTOPOa.

Tennoson 3((eKT XMMUYECKOW peakuun, TEPMOXMMUYECKME YpPaBHEHMS,
9K30- M 3HOOTEPMUYECKMEe peakuuu. TOMIMBO: Yrosb M MeTaH. 3arpAsHeHue
BO34yXa, YCU/IeHNe NMapHUKOBOro a(pdeKTa, pa3pyLleHne 030HOBOrO C/04.

Bogopos — 3nemMeHT W MPOCTOE BeLLleCcTBO. HaxoxiaeHue Bofopoja B
npupoge, (U3MYeckue W XMMUYECKMe CBOWCTBA, MPUVMEHEHMe, Cnocobbl
nonyyeHuna. Kncnotsl 1 conw.

MonsipHblin 06BEM ra3oB. PacyéTtbl N0 XMMUYECKUM YPaBHEHUAM.

du3nyeckne csolictBa BoAbl. Bopa Kak pacTBopuTens. PacTBopbl.
HacblleHHble U HEeHaCbIWeHHbIE PacTBOpPbl. PacTBOPMMOCTL BELLECTB B BOJE.
MaccoBast 10N BeLLeCTBa B pacTBope. XMMUYECKME CBOMCTBA BOAbl. OCHOBaHUS.
Ponb pacTBOpOB B MPUPOAE U B XWN3HW YenoBeka. KpyrosopoT BOAbl B MPUPOAE.
3arpssHeHue npmpoaHbIx Bog. OxpaHa 1 04MCTKa NPUPOAHBIX BOA.

Knaccnukaumsa HeopraHmyeckux coegmHeHunin. Okcngpl. Knaccudmkaums
OKCMAoB:  coneobpasytowime  (OCHOBHblE,  KWUC/OTHble, am(qOTEPHbIE) W
Heconeobpasyrowme. HomeHknatypa OKCMAOB. PusnMyeckne n  XUMUYECKME
CBOWMCTBa OKCKAOB. onyyeHre OKCHUAOB.

OcHoBaHMa. KnaccuukaumMs OCHOBaHWIA: LWEMOYM U HepacTBOPUMbIE
OCHOBaHMA. HomeHKnaTypa OCHOBaHWiA. Pu3nyecKme M XMMUYECKME CBOWCTBA
OCHOBaHWIA. Mony4YeHne 0CHOBaHWIA.

Kucnotel. Knaccumkauma kncnot. HomeHknatypa Kucnot. dusmnyeckme u
XMMUYeCKMe CBOWCTBa KuUcnoT. PsAg akTmBHocTM meTannoB H. H. Beketosa.
lNonyyeHne KUCNOT.

Conun. HomeHknaTypa conei. ®usnyeckne n XnMMmMyeckme CBOMCTBA CONEN.
Mony4yeHune cone.

["eHeTUYeCKas CBS3b MeX/Y Knaccamm HeopraHUYeCKUX COeANHEHNIA.

Xumuueckuii 9l<cnepumeum:

KaueCTBEHHOe OnpefesieHne CoAepKaHNa KUcnopoa B BO3Ayxe, NosyyeHue,
cobvpaHue, pacno3HaBaHWe W W3y4YeHWe CBOWCTB Kucnopoda, HabnwogeHue
B3aMMO/MENCTBMS BELLECTB C KWUC/IOPOAOM W YCNOBMS  BO3HWKHOBEHUS U
NnpekpalleHns ropeHus (noxkapa), O3HaKOM/eHMe ¢ obpasyamum OKCUA4OB W
onucaHMe WX CBOWCTB, MOMy4YyeHWe, cobupaHue, pacrno3HaBaHMe W U3Yy4YeHue
CBOWCTB Bofopoda (ropeHue), BzammogeincTeve sogopoda ¢ okcugom mean (1)
(BO3MOXXHO MCMOMb30BaHME BUAEOMAaTepnasioB), HabnogeHne 06pasLoB BeLLECTB
KONnM4yecTBOM 1 MO/Mb, WCCNefoBaHWe OCOOGEHHOCTel PacTBOPEHUS BeLLECTB C
pasMYHOM PacTBOPMMOCTbLIO, MPUrOTOB/IEHME PACTBOPOB C  OrpefenéHHON
MacCoBOM A0nelt pacTBOPEHHOIO BELLECTBa, B3aMMO/ENCTBNE BOAbI C MeTaslaMu
(HaTpyem ©  Kanbumem) (BO3MOXHO  WCMOMb30BaHWE  BWAEOMaTepPUasoB),
nccnefoBaHve 06pas3LoB  HeOpraHWYeCKUX BELLECTB  Pas/IMYHbIX  K/1accoB,



HabMo4eHNe N3MEHEHNS OKPAcKN MHAMKATOPOB B PaCcTBOPAxX KUC/OT U LLEMoYen,
n3yyeHue B3aumopgeincTeua okcuga meam (I1) ¢ pacTBOPOM CepPHOM KMCMOTbI,
KMUCNOT C MeTa/NaMu, pPeakuuin HeWTpasmsaumu, nonyyeHne HepacTBOPUMBIX
OCHOBaHWI, BbITECHEHVE O4HOr0 MeTasina APYrMM M3 pacTtBopa COJMM, peLleHune
3KCMepUMeHTa/IbHbIX 33fa4 Mo Teme «BadKHeillume Knaccbl HeopraHM4ecKmx
COEQIMHEHNIN.

IMepuoauueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
aiemMenToB JI. M. MenpgeneeBa. CtpoeHue aromMoB. XHMHYECKasi CBA3b.
OKHCIUTEIBbHO-BOCCTAHOBHUTEIbHDbIE Pe€aKInu

[MepBble MOMbLITKW KnacCUUKaumm XUMUYECKUX 31eMEHTOB. [loHATME O
rpynnax CXOAHbIX 3/1EMEHTOB (LUe/loYHble M LWefI0YHO3eMe bHbIE  MeTaslbl,
ranoreHbl, MHEPTHbIe rasbl). O1EMEHTbI, KOTOPble 06pasyoT am(OTEPHbIE OKCUAbI
N TUAPOKCUABI.

MepuroamyecKkunin 3aKoH. Neprogmyeckas cmcTemMa XMMmMYecKnx anemeHTos /.
. MeHgeneea.  KopoTkonepuogHas UM AfMHHONepuogHas  (hopMbl
Mepnoamnyeckor CUCTEMbl XUMNYECKMX aneMeHToB . . MeHpaeneesa. Mepuoabl
W rpynnbl. ®UNYECKUIA CMbICT MOPSAKOBONO HOMepa, HOMEPOB MNepuoja U
rpynnbl 37eMeHTa.

CTtpoeHne atomoB. CocTaB aTOMHbIX A4ep. V130Tonbl. neKTpoHbl. CTpoeHme
3NIEKTPOHHbIX  000/104eK  aToOMOB  MepBbiX 20  XUMWUYECKUX  3/1EMEHTOB
Mepuoanyeckot cuctembl . . MeHgeneeBa. XapakTepucTMka XMMUYECKOrO
aNeMeHTa Nno ero nosoXxeHuto B Mepuognyeckoin cucteme . . MeHgeneesa.

3aKOHOMEpHOCTU M3MeHeHus pagnyca aToMOB XMMUYECKUX 3/IEMEHTOB,
MeTa//IMYECKMX 1 HEMETA//IMYECKMX CBOMCTB MO rpynnamM 1 neprogam.

3HaueHue Nepnoanyeckoro 3akoHa 1 Neprnoanyeckon CUCTEMbI XUMUYECKMX
3NEMEHTOB NS Pa3BUTUS HayKM U npakTukh. . V. MeHaeneeB — Y4éHblid ©
rpaxxaaHuH.

Xumunyeckasa cBA3b. KoBaneHTHada (monspHas W HenonspHas) CBA3b.
SNeKTPoOTPULATENBHOCTb XUMUYECKUX 3/1EMEHTOB. VIOHHasA CBA3b.

CrteneHb  okucneHua.  OKUCIUTE/NIbHO-BOCCTaHOBUTE/IbHbIE — peakLuuw.
MpoLiecchbl OKUCNEHNA 1 BOCCTAHOBEHUSA. OKUCNUTENN U BOCCTaHOBUTESN.

Xumuueckuii 9KCI1€leM€Hm:

n3yyeHre 06pasLLOB BeELECTB MET/NI0B M HEMETa//10B, B3aMMOAENCTBUE
rmapokcnaa UMHKa C pacTBopaMu KWUCNOT W LLUeoYveit, NpoBefeHVe OnbITOB,
WNIKOCTPUPYIOWMNX — NPUMEPLI  OKMUC/IUTENbHO-BOCCTAHOBUTE/NbHBIX  peakuui
(ropeHue, peakLmmn pasfnoXxXeHus, COeAUHEHNS).

Mexcnpeomemmnoie ceasu

Peannzauma MexnpeameTHbIX CBA3e Npu MU3yYeHUM XuUmmn B 8 Knacce
OCYLLECTB/IAETCA 4Yepe3 MCMO/b30BaHWE KakK OOLMX eCTeCTBEHHO-HayUHbIX
MOHATUIA, TaK U NOHATUIA, ABNAIOLLMXCSH CUCTEMHBLIMU 418 OTAENbHbIX NPeLMeTOB
eCTeCTBEHHO-Hay4YHOro UuMKna.

O6ume ecTeCTBEHHO-Hay4YHble MOHATUA: HayuYHbIA (hakKT, runoTesa, Teopus,
3aKOH, aHaJvM3, CWHTE3, Kaccugukauus, nepuoguMyHOCTb,  HabnoaeHue,
3KCMNEePUMEHT, MOJEe/IMPOBaHNe, U3MePeHNe, MOZENb, ABNEHNE.



®du3nKa: MaTepus, atoMm, I3MIEKTPOH, MPOTOH, HEWTPOH, WOH, HYKIUA,
M30TONbI, PAAMOaKTUBHOCTb, MOJIEKY/A, 3MEKTPUYECKUIA 3apsj, BELLeCTBO, Teso,
06bEM, arperatHoe COCTOSIHME BeLLEeCTBa, ras, PU3nYeckne BeNNUYUHBI, efUHULbI
N3MepPeHNs, KOCMOC, MnaHeTbl, 38&34bl, CoMHLe.

Bruonorvs: (hoToCnHTE3, AblXaHue, brocdepa.

[eorpadusa: aTmocepa, ruapocgepa, MWHepanbl, TOPHblIE MOPOAbI,
Mo/ie3Hble NCKOMaeMble, TOMMBO, BOAHbIE Pecypchbl.

9 KJIACC

BemeCTBO U XUMHYCCKas peaKIus

[MepuroamyecKkunin 3akoH. Neprogmyeckas cmcTemMa XMMmMYecknx anemeHTos /.
N. MeHpeneeBa. CTpoeHVe aTOMOB. 3aKOHOMEPHOCTW B WM3MEHEHUW CBOWCTB
XVUMUYECKUX 3/IEMEHTOB MNepPBbIX TPEX MepuoAoB, Kaud, Kalbuus W KX
COeAMHEHNIA B COOTBETCTBUWM C TOJIOXKEHMEM 3/1eMEeHTOB B [lepuroanyeckom
CUCTEME U CTPOEHMEM NX aTOMOB.

CTpoeHWe BelLecTBa: BUAbl XUMUYECKOW CBA3WU. TUMbl KPUCTaIMYECKMX
PELETOK, 3aB1CMMOCTb CBOMCTB BELLECTBA OT TUMa KPUCT/IIMYECKOW PELLETKUN U
BUAA XMMNYECKOW CBS3N.

Knaccuukauma M HOMeHKnaTypa HeopraHMYecKux BewlecTB. XMMUYECKMe
CBOMCTBA BELLECTB, OTHOCALUMXCA K Pas/IMyHbIM Kaccam HeopraHU4YecKux
COefIMHEHWi, reHeTNYeCKas CBSA3b HEOpraHNYeCKNX BELLECTB.

Knaccmgpukaumsa XMMUYecKUX peakumia no pasfiMyHbIM npusHakam (no yumcny
M COCTaBy Y4YaCTBYHOLIMX B peakuuMn BeLecTB, MO TENj0BOMY 3(MeKTy, Mo
N3MEHEHMIO CTEMNeHel OKUCNEHUA XUMUYECKMX 3/IEMEHTOB, MO 06paTUMOCTH, MO
yyacTuIO KatannsaTopa). IK30- 1 3HA0TEPMUYECKMNE peaKLnn, TEPMOXUMUYECKNE
ypaBHEHMS.

[MOHATME O CKOPOCTU XUMWYECKON peakumu. oHsThe 06 06paTUMbIX K
HeobpPaTUMbIX XMUMUYECKUX peakumsaX. MOHATME O TOMOMeHHbIX U reTeporeHHbIX
peakumnsx. MNMoHsATNe 0 kaTanmse. MNMoHATNE O XMMUYECKOM paBHOBECUU. DaKTOpbI,
B/IMAIOLLME HA CKOPOCTb XMMMWYECKOW peakumuv W MOMNOXKEHNE XMMUYECKOro
paBHOBECWS.

OKUCNNTENIbHO-BOCCTaHOBUTE/IbHbIE  Peakumn,  3M1eKTPOHHbLIN  6anaHc
OKUCNNTENbHO-BOCCTAaHOBUTENIbHOW  peakumun.  CocTaBfieHMe  ypaBHEHWI
OKUCNNTENbHO-BOCCTAHOBUTE/NIbHBIX  peakuuini - ¢ MCMNOMb30BaHWEM  MeToja
3/M1IEKTPOHHOr0 G6anaHca.

Teopusi aNeKTPONUTUYECKONM Anccoumalmmn. DNeKTPOINUTbI U HE3NEKTPONUTI.
KaTnoHbl, aHMOHbI. MexaHn3m guccoumaumm BeLeCTB C pas/IMyHbIMU BUAAMU
XMMUYeCKoi cBasmn. CteneHb guccounaumm. CunbHble U cnabble 3N1EKTPONNTDI.

Peakunv MOHHOro obMeHa. Y CnoBus NpoTeKaHUs peakumii MIOHHOro 06MeHa,
MOSIHbIE W COKpalWEHHble WOHHbIE YypaBHEHWs peakuuid. CBOWCTBA KMWC/OT,
OCHOBaHWA M COMeinl B CBeTe MpeAcTaBNeHM 06  3MeKTPOSIUTUYECKONA
anccoumaummn. KayectBeHHble peakumm Ha MOHbI. TOHATKE O rnaponn3e Coneil.

Xumuueckuiui IKcnepumenm:

O3HaKOM/IEHME C MOAENSAMU KPUCT/IIMYECKUX PELLIETOK HeopraHn4eckKmx
BELLEeCTB — MEeTa//IOB U HeMeTa/noB (rpaduta n anmasa), CMOXHbIX BeLLeCTB



(xnopunaga Hatpusi), uccnefoBaHne 3aBUCUMOCTU CKOPOCTM XUMUYECKOW peakummn
OT BO3[ENCTBUSA pPa3/IMYHbIX (DAKTOPOB, MCCNef0BaHME 3/IEKTPOMPOBOLHOCTY
pacTBOpOB BeLLEeCTB, Mpouecca AuCCOuMaLMn  KUCMOT, LWeloYeid u - Cconel
(BO3MOXXHO  MCMONb30BaHWE BWAEO MaTepuanoB), MPOBELEHWE  OMbITOB,
WNNIOCTPUPYIOWMX — MPU3HAKM  MPOTEKaHUs  peakunini  MOHHOroO  0bmeHa
(obpasoBaHMe ocagka, BblgeneHMe rasa, o6pasoBaHWe BOAbl), OMbITOB,
WNIKOCTPUPYIOWNX — MPUMEPbl  OKUC/IMTENbHO-BOCCTAHOBUTE/bHBIX — peakuuii
(ropeHuve, peakuun pasnodXeHus, CoeMHEHNS), pacno3HaBaHWe HeopraHUYecKnx
BELWECTB C MOMOLLbKD  KayeCTBEHHbIX peakuuii Ha  WOHbl, peLleHune
3KCMepUMeHTa/IbHbIX 3aay.

HeMmeTasabl 1 UX COCAUHCHUA

Obuwaa xapakrtepuctmka rasoreHoB. OCOOGEHHOCTM CTPOEHUs aTOMOB,
XapaKTepHble CTerneHn okucneHms. CTpoeHve N (PU3NYECKMe CBOWCTBA MPOCTbIX
BELWeCTB — Tra/loreHoB. XWMWYECKMe CBOMCTBA Ha MpuMepe  xsopa
(B3aMMoOfeicTBMEe C MeTanlaMu, HemeTaaMu, Lwesnovamu). X10poBOLOPOA.
ConsHast KMCNoTa, XMMWYEeCcKne CBOICTBA, MOJSydeHMe, npumeHeHue. [LelicTBue
X/10pa U X/IOPOBOAOPOAA Ha OpraHu3m 4Yenoseka. BaxkHerwme xnopugbl U nX
HaxoX/eHWe B NpuUpoge.

Obuwan xapakTtepuctmka anemeHToB VIA-rpynnbl. OCO6EHHOCTU CTPOEHUA
aTOMOB, XapaKTepHble CTereHn OKucneHus. CTpoeHWe M (DU3MYeCKMe CBOMCTBA
MPOCTbLIX BELLECTB — KUCM0POAa 1 cepbl. ANJIOTPOMHbIE MOAUMDMKALMM KNCN0POAa
N cepbl. XUMUYeCKMe cBoMCTBa cepbl. CepoBOAOpOs, CTPOEHUe, PU3NYECKME U
XMMUYeckne cBorcTBa. OKcuAbl Cepbl Kak NPeAcTaBUTENIM KUCMOTHBIX OKCUZOB.
CepHad Kucnota, (U3NYECKMe W XUMWYeckme cBoicTBa (0bWpe  Kak
NMpeicTaBUTeNs Knacca KUCNoT U - crieynduyeckme). XUMUYECKME peakumu,
neXkawjme B OCHOBE MPOMbILIIEHHOIO Cnocoba MoslyYeHUs CEePHOM KUCOTb.
MpumeHeHWe cepHOM KUCNOTbl. CoMM CEPHOIN KUCNOTbI, Ka4eCTBEHHasA peakums Ha
Cynbar-uoH. HaxoxaeHuwe cepbl M €€ CoeAMHEHMIn B npupoge. XMMUYecKoe
3arpsisHeHVe OKpY)KatoLein cpefbl COeAVMHEHUAMU cepbl (KWUCMOTHbIE LOXKAMW,
3arpsA3HeHne Bo3ayxa 1 BOLOEMOB), CNOCOObI ero NpeaoTBpaLleHus.

Obwasa xapaktepuctnka anemMeHToB VA-rpynnbl. OCo6eHHOCTU CTPOEHUS
aTOMOB, XapaKTepHble CTeneHW OKWUCNeHUs. A30T, pacrnpocTpaHeHWe B MPUPOLE,
(hn3myeckme N XMMU4Yeckme ceorictea. KpyrosopoTt asoTta B npupoge. AMMMak, ero
(hm3nyeckmne N XMMMYeCKne CBOCTBA, NoslydeHre 1 npumeHeHve. Conm aMMoHUS,
NX (U3NYECKNE N XUMUYECKNE CBOWCTBA, NpUMeHeHMe. KayecTBeHHas peakums Ha
MOHbI aMMOHUMA. A30THas KWCNoTa, eé Mnosy4veHune, (U3nMYecKne U XMMUYECKME
cBoictea (0OWMe Kak npeAcTaBUTENA Knacca KUCNOT U crneuuduyeckne).
Mcnonb3oBaHWe HWTPATOB W COMeM aMMOHUS B KayecTBe MUHepasibHbIX
yA06peHNA. XMMMYECKOe 3arpsisHeHne OKpYyXKatoLLeln cpeabl CoeAMHEHNSMMN a30Ta
(KMCNOTHbIE [JOXKAWM, 3arpsA3HeHWe BO34yXa, MO4YBbI M BOAOEMOB). dochop,
afNoOTPONHble Moaudukaumm gocdopa, (U3nMYeckne M XMMUYECKME CBOWCTBA.
Okewng docdopa (V) n hocthopHas KucnoTa, PUsnYeckmne N XMMMYeCKne CBOMCTBA,
nonyyeHue. cnonb3oBaHre GocgaToB B Ka4eCTBE MUHePasIbHbIX YA06PEHNIA.



Obuwan xapaktepuctrka anemeHToB IVA-rpynnbl. OCO6EHHOCTU CTPOEHUSA
aTOMOB,  XapaKTepHble  CTEMeHW  OKUCNEeHWUA.  YTNiepof,  a/IOTPOMHble
MOAM(MKALMM, PacnpoCcTpaHeHVe B Npupoge, (u3nYeckne ©  XUMUYECKue
coucTBa. Afcopbums. KpyrosopoT yrnepoga B npupoge. Okcuibl yrnepoga, ux
(m3myeckne M XMMUYECKMEe CBOWCTBA, [EWACTBME HA >KMBble OpraHu3Mbl,
MosiydyeHVe W MpPUMeHeHWe. DKOIOTNMYecKne npobsiemMbl, CBA3aHHbIE C OKCUAOM
yrnepoga (IV), runotesa rnobanbHOro MOTEMMEHNUA KAUMaTa, MapHUKOBbIIA
3(h(heKT. YTonbHas K1cnoTa n eé conun, Ux ruanyeckme n XMMmyeckue CBOMCTBA,
nosiyyeHne w npumeHeHne. KauyeCcTBeHHasd peakuusi Ha KapOOHAT-WMOHbI.
Vcnonb3oBaHWe kapboHaToB B ObITY, MeAWLMHE, NMPOMBbILIEHHOCTU N CEe/IbCKOM
XO0351CTBE.

[MepBOHaYasibHblE MOHATUSA 06 OPraHNYeCcKNX BELLECTBaX KakK O COefUHEHUAX
yrnepoga (MeTaH, 3TaH, 3TUeH, aUueTU/IeH, 3TaHON, TNIULEPUH, YKCYCHAas KUCNOTA).
MpupofHble WUCTOYHMKK YrNeBOAOpoAoB (Yronb, MPUPOAHbLIA ras, HeMTb),
NPOAYKTbl MX MepepaboTkn (6eH3nH), UX POonb B ObITY U MNPOMbILLIIEHHOCTW.
MoHATME O BNOMOTMYECKN BXKHbBIX BELLECTBAX: XUpax, 6enkax, yrnesogax — u ux
PO B OKU3HW YesioBeKa. MarepmasibHOe ef[MHCTBO  OpraHuUYeckux U
HeopraHMyecKnx coevHeEHNIA.

KpeMHUiA, ero uanyeckue u XMMUYECKMe CBOWCTBA, MOMyYeHUe U
npumMeHeHne. CoeauHeHWUs KpeMHWs B npupoge. OO6uwwme npeactasieHns 06
okcnae KpemHusa (IV) n KpeMHMeBoW Kucnote. CUAMKaTbl, X UCMOMb30BaHUE B
ObITY, B MPOMbILLNIEHHOCTN. BaxkHellme cTpouTe/ibHble MaTepuasibl: KepaMmuka,
CTEK/O, LIeMeHT, GeTOH, >kene306eToH. pobnembl 6e30MacHOro MCMob30BaHNA
CTPOUTENIbHBIX MaTepPUaIoB B NOBCEAHEBHOM YKN3HM.

Xumuueckuii IKCnepumenm:

M3yyeHne 06pasL0B HEOPraHNYeCKNX BeLLeCTB, CBOMCTB COJIIHOM KWCMOTHI,
NMpoBefeHNEe KaueCTBEHHbIX peakumii Ha X/I0pUA-MOHbI 1 HAGMIOAEeHVE NPU3HAKOB
X NPOTEKaHWS, ONbITbl, OTPaKarlolime (U3NYeCKMe M XMMMUYECKMe CBOWCTBA
rafloreHoB M WX coeauMHeHW (BO3MOXKHO WCMOMb30BaHWe BUAeOMaTepuasos),
O3HaKOM/JIeHMe ¢ o6bpasuamn XnopuaoB (ranoreHnaoB), O3HAKOMJIEHME C
obpasuamm  cepbl W e  CcOeAMHEHUSIMM  (BO3MOXHO  MCMO/b30BaHMe
ByAeoMaTepranioBs), HabntoLeHe npoLecca 00yrnMBaHUA caxapa nog Ae/cTBUEM
KOHLEHTPUPOBAHHON  CEPHON  KUCNOTbI, U3y4YeHWe XUMUYECKUX  CBOICTB
pa3baB/ieHHOW CEPHO KMCMOTbI, MPOBEAEHMNE KAYECTBEHHOW peakLmn Ha CynbgaT-
MOH 1 HabniofeHne Mpu3Haka eé NpoTeKkaHus, 03HAKOMJIEHMe C (PU3NYECKMMMU
CBOMCTBaMM a3oTa, (ochopa U KX CcoefuHeHU (BO3MOXHO WCMNONb30BaHKe
B1AeoMaTepranos), obpasuamMm asoTHbIX U (DOCHOPHbLIX YA0OPEHUIA, NONYyYEHUE,
cobupaHue, pacrno3HaBaHWe W W3y4YeHWe CBOWCTB aMMuaka, MpoBefeHNne
KayeCTBEHHbIX peakLMil Ha MOH aMMOHUA 1 (ochaT-UoH U M3yYeHre NPU3HaKoB
NX NPOTeKaHWs, B3aMOEeNCTBME KOHLIEHTPUPOBAaHHOM a30THOM KMCNOTbI C Mefbto
(BO3MOXHO  MCMO/Mb30BaHWE  BUAeOMaTepuanos), N3yyeHne  Mopenel
KPUCT/IIMYECKUX PELLETOK anMasa, rpadura, QynnepeHa, 03HaKOM/IEHME C
MpoLeccoM afcopouMn pPacTBOPEHHLIX BELLECTB aKTUBUPOBAHHBIM YINEM U
YCTPONCTBOM MPOTUBOrasa, NoslydyeHue, cobupaHue, pacnosHaBaHNe N U3yyeHue



CBOWCTB YI/NIEKUC/IONo rasa, NpPoBefeHne KauyeCTBEHHbIX peakuuii Ha KapboHaT u
CUIMKAT-MOHbI N M3y4YeHWe MNPU3HAKOB WX MPOTEKaHWA, O3HAKOMJ/IEHME C
NPOAYKUMEA CUIMKATHON MPOMbILLIEHHOCTHN, pPeLUeHNe 3KCNepUMeHTabHbIX
3afa4 no Teme «BaxkHenLme HeMeTaI/bl U UX COeAMHEHNS».

MeTtaJjlibl 4 X COCAMHECHUHA

Ob6Lan xapakTepucTnKa XMMNYECKUX 3/IEMEHTOB — METa/1/IOB HA OCHOBaHUU
X NONOXeHUs B [lepuroaMyecKoin cucTeMe XUMUYECKMX 3nemeHToB O. W.
MeHzeneesa 1 CTpoeHUa aTomoB. CTpoeHWe MeTa/lioB. MeTanimyeckaa cBAsb U
MeTa//IMYyecKass  KpUCTa//IMYeckas  pPellétka.  JNEKTPOXUMUYECKUA  psag,
HanpsHKeHNn MeTainoB. Pu3nyeckne M XMMUYECKME CBOMCTBA MeTanoB. ObLyme
Crnoco6bbl MosyvyeHnss MeTainoB. [MOHATME O KOPPO3UW METalIoB, OCHOBHbIE
CMoco6bl 3aWyTbl MX OT KOppo3uwu. Cnnasbl (CTaslb, YYryH, AHOPaIFOMUHWUIA,
OpPOH3a) 1 UX NPUMEHEHWE B ObITY N MPOMbILLIEHHOCTH.

LLlenoyHble MeTasfbl: MosIoXKeHNe B Mepuoamyeckont CucTeMe XMMUYECKUX
anemeHToB M. . MeHpaeneesa, CTpOeHMe MX aTOMOB, HaxoX[eHWe B Mpupose.
dun3myeckme N XMMMYECKMe CBOMCTBA (Ha NpuMepe HaTpus u Kanus). OKcuabl 1
rMAPOKCUAbl Hatpus W Kaiuda. [IpUMEeHeHWe LWenoYHbIX METaIIoB U UX
COEAIUHEHNIA.

LLlenoyHo3eMesibHble  MeTa/ilbl  MarHMim 1 KajbLWil:  NOMOXeHWe B
Meproamnyeckor cUcTemMe XUMUYECKUX anemeHToB . . MeHaeneeBa, CTPOeHMe
MX aTOMOB, HaXOXAeHWe B npupoge. PU3NYecKne 1 XMMUYECKre CBOMCTBA MarHus
N Kanbumsa. BaxHellve coefuvHeHUs Kanbums (OKCWpg, TUAPOKCUA, CONN).
YKECTKOCTb BOAbI 1 CNOCOObI €€ yCTpaHeHus.

ANOMUHWIA: NONOXeHWe B [eprnognyeckoin cucTeme XMMUYECKNX 3/IEMEHTOB
. V. MeHpeneeBa, CTpoOeHMe atoma, HaxoXaeHwe B npupoge. dusnyeckne u
XMMUYECKNe CBOMCTBa aIlOMUHMA. AMKDOTEPHbIE CBOMCTBA OKCMAA U rnapokcuaa
IFOMUHUA.

YKeneso: nonoxkeHue B MepnoanyeckKon cUcTeMe XMMUYECKNX 3N1EMEHTOB .
. MeHpeneeBa, CTPOeHWE atoma, HaxoXkAeHwe B npupode. Pu3nYeckne W
XMMUYECKMe CBOMCTBA Xenesa. OKcuabl, rmapokenabl u conu xenesa (1) n xenesa
(1), nx cocta., CBOWCTBA U NOJYYEHNE.

Xumuueckuii 3KCI1€pMM€Hm:

O3HaKOMJIEHMe C obpasuamy MeTaIoB W CMAaBoB, WX  (PU3NYECKMMM
CBOMCTBaMM,  M3y4yeHWe pe3ynbTaTOB  KOPPO3MM  MeTaioB  (BO3MOXHO
MCNoNb30BaHNe BWAEOMAaTEPUAsioB), OCOOEHHOCTEN B3aUMOLENCTBMSA OKcuaa
KafbUus M HaTpus C BOAOW (BO3MOXHO WCMO/Mb30BaHWE BUAEOMATEPUAOB),
nccnefoBaHe CBOIMCTB XECTKOI BOAbI, MPOLECcca ropeHnst Xenesa B KUCIOPoe
(BO3MOXHO  MCNOMb30BaHME  BMAEOMAaTepuanoB), MNPWU3HAKOB  MPOTeKaHWs
KayeCTBEHHbIX peakUMid Ha MOHbI: MarHus, KaibLusi, allOMUHUSA, LUHKa, XKenesa
(1) v xenesa (1), megn (11), HabnLeHWe 1 OnNMcaHMe MPOLECCOB OKpaLLMBaHUA
NJ1aMeHn woHaMn HaTpus, Kama U Kaibuma (BO3MOXXHO MCMOMb30BaHMe
BUeOoMaTepranoB), UCCneaoBaHMe amPOTEPHbIX CBOMCTB MMAPOKCUAa aloOMUHUA
N TMAPOKCUAA LMHKA, peLleHre SKCNepUMeHTa/IbHbIX 3aady no Teme «BaxkHelwme
MeTaI/ibl N UX COELMHEHUSAX.



XHMHUA M OKpY:KaoUias cpeaa

BelwectBa u MaTepuanbl B MOBCEAHEBHOM >XU3HW 4YenioBeKa. besonacHoe
NCMOMb30BaHNEe BELLIECTB U XMMUYECKMUX peakuuid B 6bITy. MepBasi NMOMOLLb Npu
XUMUYECKNX 0XO0rax 1 0TpaB/IeHUSX.

XUMUYeCcKoe 3arpsA3HeHne OKpyXKatolein cpefbl (nNpegenbHas Aonyctumas
KOHLIeHTpauusa BewecTs, aanee — MAK). Ponb XMMUK B peLleHUN 3KOMOrMYECKMX
npobnem.

Xumuyeckuii IKCnepumenm:

n3yyeHre 006pasLlOB MaTepuasioB (CTEKNO, CraBbl METaINI0B, MOMMMEPHbIE
marepuasbl).

Mescnpeomemmnbnie ceasu

Peanunzauma MexnpeaMeTHbIX CBA3EA MPWM U3yYeHUM Xummm B 9 Knacce
OCYLLECTB/IAETCA 4Yepe3 MCMOMb30BaHME KaK OOLMX eCcTeCTBEHHO-HayUHbIX
MOHATUM, TaK U NOHATUIA, ABNAOLLMXCA CUCTEMHBIMWU 418 OTAENbHbIX NPeAMEeTOB
eCTeCTBEHHO-Hay4HOro L1Kna.

O6une ecTeCTBEHHO-Hay4YHble MOHATUA: Hay4HbIA pakT, rMnoTesa, 3akoH,
Teopusi, aHanM3, CUHTE3, Knaccugukaums, nepuoanyHoOCTb, HabnroaeHwe,
3KCMEePUMEHT, MOJeNMpoBaHNe, W3MepPeHWe, MOAEeNb, SABMIEHUE, MapHUKOBbIN
3(h(PeKT, TEXHOMOrUS, MaTepuarbl.

du3nka: MaTepusi, aTtom, 3NEKTPOH, MPOTOH, HEWTPOH, WOH, HYKIMA,
M30TOMbI, PaAMOaKTUBHOCTb, MOJMIEKYNA, 3MEKTPUYECKUIA 3apsid, MPOBOAHMKMU,
MONYNPOBOAHWKN,  AMSNEKTPUKKM, (POTO3NIEMEHT, BELWECTBO, Teo, O00BbEM,
arperaTHoe COCTOSIHMe BeLLecTBa, ra3, pacTBop, pacCTBOPMMOCTb, KPUCTa/IINYeCKas
peLléTKa, crnaebl, (DM3MYECKME BENMUMHDBI, eAVHULbI U3MEPEHNs, KOCMUYECKOe
MPOCTPAHCTBO, N/aHeTbl, 38634bl, CosHLE.

Buonorus: ¢oTocuHTe3, AblxaHWe, GuMocdepa, 3KOCUCTEMA, MUHepasibHble
yA0OpeHNs, MUKPO3/IEMEHTbI, MaKpPO3/IEMEHTbI, NUTaTe/IbHble BELLECTBA.

[eorpadma: armocepa, rugpocepa, MuHepasbl, TOPHble MNOPOAbI,
rosie3Hble UCKOMNaemble, TOMNNBO, BOAHbIE PECYPChI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JINYHOCTHbIE  pe3ynbTaTbl OCBOEHWS MpPOrpammbl  OCHOBHOIO  0O6LLEro
0bpa3oBaHMA AO0CTMraloTCcsa B XoAe O00y4veHUs XMMUM B €AUHCTBE Y4ebHOW U
BOCNUTATENbHON AeATENbHOCTU B COOTBETCTBUM C TPAAULMOHHBLIMI POCCUNCKMMMU
COLMOKY/IbTYPHbIMA N AYXOBHO-HPABCTBEHHbLIMU LEHHOCTAMMW, MPUHATLIMA B
o6LLecTBe NpaBuaMM W HOpMaMK MOBeAEHWS M CMOCOGCTBYHOT npoueccam
CamMOonO3HaHMs, CaMopasBUTUS 1 coLmanm3aLmm 06yyaroLLMXCs.

JINYHOCTHbIE  pe3ynbTaTbl  OTPaXalT  TOTOBHOCTb  0Oy4aroLmxcs
PYKOBOACTBOBATbCA  CUCTEMOM  MO3UTUMBHBLIX  LIEHHOCTHbIX OpPUEeHTauuin u
pacLLUMpPeHmE OnbITa AeATeNIbHOCTM Ha €€ OCHOBE, B TOM YMC/IE B YacTW:

1)naTpuoTHYECKOro BOCIIMTAHMS

LIEHHOCTHOIO OTHOLLEHNA K OTEeYEeCTBEHHOMY KY/IbTYPHOMY, NCTOPUYECKOMY
M Hay4yHOMY Hacfeauto, MOHMMaHWUA 3HAYEHUS XMMMUYECKOW HayKuU B XXMU3HU
COBPEMEHHOI0 06LLEeCTBa, CMNOCOOHOCTU BMafeTb AOCTOBEPHOM MHGOpMaLMEn O
NepefoBbIX AOCTVKEHUAX U OTKPbITUAX MWUPOBOM M OTEYECTBEHHOW XUMUM,
3aMHTEPECOBAHHOCTU B HAYYHbIX 3HaHMSAX 00 YCTPOIMCTBE MMpa M 06LLECTBA;

2)rpaskIaHCKOro BOCIIUTAHUSA:

NpeiCTaBNEHUs O COUMANbHBIX HOpPMax W MpaBuaax MEXIMYHOCTHbIX
OTHOLLUEHWI B KONMNEKTMBE, KOMMYHUKATMBHOW KOMMETEHTHOCTM B OOLLECTBEHHO
MoNe3Hon,  yyebHoMCCNenOBaTENIbCKOM,  TBOPYECKOW W Apyrux  Buaax
[eATeNbHOCTN, TOTOBHOCTM K pa3sHO06pa3HOi COBMECTHOW [esATeNIbHOCTM Mpu
BbINO/IHEHUM  YYEBHbIX, MO3HaBATENbHbIX 3aday, BbIMNOIHEHUN  XUMWUYECKNX
3KCNEPUMEHTOB, CO3AaHNN Y4eOHbIX MPOEKTOB, CTPEM/IEHNS K B3aMMOMOHUMaHMWIO
M B3aMMOMOMOLLM B npouecce 3TOW Yy4yebHOW [AesTeNbHOCTU, FOTOBHOCTU
OLUeHMBaTb CBOE [MOBeAeHMe W MNOCTYMKW CBOMX TOBapuULEn € No3numm
HPaBCTBEHHbIX 1 MPaBOBbIX HOPM C YY4ETOM OCO3HaHWSA NOCNEACTBUIA NOCTYIMKOB;

3)LlEeHHOCTH HAYYHOI'0 MO3HAHUSA:

MMUPOBO33PEHYECKME MPEACTAaB/EHNS O BELLECTBE M XUMUYECKOW peakuuu,
COOTBETCTBYIOLLME COBPEMEHHOMY YPOBHIO Pa3BUTUS HayKM M COCTaBNAHOLLME
OCHOBY NS NOHMMaHUA CYLWHOCTU Hay4YHOW KapTWUHbI MUpa, NpeacTaBneHns 06
OCHOBHbIX 3aKOHOMEPHOCTAX pPa3BUTUS MPUPOAbI, B3aMMOCBA3SX 4YenoBeKa C
MNPUPOLHON CPeaoi, 0 POSIN XMMUW B NO3HAHWUM 3TUX 3aKOHOMEPHOCTEN;

Mo3HaBaTe/IbHble MOTWBbI, HanpaBeHHbIE Ha MOyYeHWe HOBbLIX 3HAHWI MO
XUMUW, HeobxoauMble ANs 06bACHEHUS Hab/oAaeMbIX MPOLLECCOB U ABNEHWA,
Mo3HaBaTe/lbHOW, WH(OPMAaLMOHHON N 4YMTaTeNbCKOWM Ky/bTypbl, B TOM 4uChe
HaBbIKOB CaMOCTOATE/IbHOW paboTbl C  Yy4ebHbIMM TEKCTamu, CrpaBOYHOM



NATEPATYPON, [AOCTYMHbIMA TEXHWYECKMMU CPEACTBaMU  MH(OPMALMOHHBIX
TEXHOMOTWNA;

MHTEPEC K OOYy4YEHUO W MO3HaHWUI, M0603HATENbHOCTb, FOTOBHOCTb U
CNOCOBGHOCTbL K caMo0b6pa3oBaHWKO, MPOEKTHOM M UCCNefoBaTeNbCKOM
AeATeNbHOCTIN, K OCO3HAHHOMY BbIOGOPY HarnpaBfiEHHOCTN U YPOBHA 00y4YeHUs B
Aa/ibHeNLLEM;

4)¢popMuUpOBaHMS KYJbTYPHI 310POBbSI:

OCO3HaHME LIEHHOCTM >KWU3HW, OTBETCTBEHHOIO OTHOLWUEHUS K CBOEMY
3[10pOBbIO, YCTAHOBKW Ha 3[0PO0BbIA 06pa3 XWU3HW, OCO3HAHWE MOCNEeACTBUIA U
HENpUATME BPeHbIX NPUBbIYEK (YNOTPEOeHNS a/lkorosisi, HaAPKOTUKOB, KYPeHWUs),
HeobXoAMmMocT!  cobnogeHUs npaBui  6e30MacHOCTM  NpY ObpalleHMn ¢
XVUMUYECKUMI BELLLECTBAMM B ObITY 1 peasibHOW XXN3HMW;

5)Tpy10BOro BOCIIMTAHMSI:

NHTEPEC K NPaKTUYECKOMY M3YYeHWUIO Npodieccuid 1 Tpyda pasniMyHoOro poaa,
yBaXKEHME K Tpyay W pe3ynbTataM TPYAOBOW AeATENbHOCTW, B TOM YWUCNE Ha
OCHOBE TMPUMEHEHMSI NPEAMETHbIX 3HAHWA MO XUMWMK, OCO3HaHHbLIN BbIGOP
WHAMBMAYAIbHOW TPaeKTOPUM NPOAOHKEHNS 06pa3oBaHNs C YYETOM IMYHOCTHbIX
WNHTEPECOB M CMIOCOOHOCTU K XUMWUW, OOLLLIECTBEHHbIX UHTEPECOB U MOTPEOHOCTEN,
YCMELIHON NPOgecCUOHaNbHOM AeATeNbHOCTU U Pa3BUTUA HEOOXOANUMBIX YMEHWIA,
FOTOBHOCTb afjanTMpPOBaTbCs B MPOGECCMOHANbHON Cpefe;

6)3K0JI0rM4eCKOro0 BOCIIUTAHMS

3KO/IOTUYECKM LieNiecoobpa3Hoe OTHOLUEHME K MpUpofe Kak WUCTOYHMKY
XKN3HN Ha 3em/e, OCHOBE eé CyLLeCTBOBaHWUSA, NOHMMaHWMe LEHHOCTU 340P0BOro0 U
6e3onacHoro obpasa >XW3HW, OTBETCTBEHHOE OTHOLLUEHME K COOCTBEHHOMY
(M3nyecKkoMy M MCUXMYECKOMY 3[0POBbH, OCO3HAHWE LIEHHOCTU COBGNOAEHNS
npaBun 6e30MacHOro NoBeAeHMs NpK paboTe € BELLLECTBAMM, a TaKXKe B CUTYyaLusIX,
YrPOXatoLLMX 30POBbIO U XXMN3HW NIOAEN;

CMOCOBHOCTU MPUMEHSATL 3HAHWA, NOMyYaeMble NMPU U3YYEHUN XUMUK, ANS
peLLeHNs 3aa4, CBA3aHHbIX C OKPY>KatoLLel NPUPOAHONW Cpefoi, A1t NOBbILLEHNS
YPOBHS  3KONIOrMYECKON  KyNbTypbl, 0OCO3HaHMS  rN06anbHOro  XapakTtepa
9KONOrMYECKMX NPO6MeM W NyTel MX PeLleHnst NOCPeAcTBOM METOAO0B XUMUM,
3KO/IOMMYECKOr0 MbILLMIEHNS, YMEHUS PYKOBOACTBOBATLCS MM B MO3HaABATE/bHOM,
KOMMYHUKaTUBHOM W1 COLMaNIbHOMN MPaKTUKe.

METAIIPEAMETHBIE PE3YJIBTATbBI

B coctaBe MeTanpeAaMETHbIX Pe3ynbTaTOB BbIAENSKOT 3HAUMMbIE A1
(hOpMMPOBaHNA  MUPOBO33PEHNS  OOLLEHAYUYHble TMOHATUA  (3aKOH, Teopus,
MNPUHUMM, rMnoTesa, (hakT, cMcTemMa, NPOLECC, SKCNEPUMEHT U ApYroe.), KoTopble
MCMONb3YKOTCA B €CTECTBEHHO-HAyYHbIX Y4YeOHbIX MpeameTax W MO3BONAOT Ha
OCHOBE 3HaHWI M3 3TUX NPeAMETOB (JOPMMPOBaTb NPEACTaBMEHNE O LIENOCTHOW



Hay4HOW KapTuHe Mupa, N YHMUBEPCa/bHble Y4ebHble AeCcTBUA (NO3HaBaTe/bHbIE,
KOMMYHWKaTVBHbIE, PerynsiTUBHbIE), KOTOpble 0b6ecrneynBaloT (POpPMUpPOBaHME
FrOTOBHOCTU K CaMOCTOSTEe/lbHOMY M/1aHWPOBaHUIO N OCYLLECTB/IEHNIO Y4eOHOM
[eaTeNbHOCTW.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble JjornyecKkue 1eMCTBUSA:

YMEHUSA WCMOMb30BaTb MPUEMbI JIOTMYECKOr0 MbILWIEHUA MPU OCBOEHUM
3HAHWIA: PacKpbIBaTb CMbIC/T XMMWUYECKMX MOHATUIA (BbIAENSATb UX XapaKTepHble
MPU3HaKKW, YCTaHaB/IMBaTb B3aMMOCBA3b C APYrMMMU MOHATUAMM), UCMO/b30BaTb
MOHATUA A4N151 0OBbACHEHWSA OTAE/bHbIX ()aKTOB W ABNEHWIA, BbIGMPaTb OCHOBaHMS 1
KpUTEpUM ANd Knaccugukaumm XMMUYECKUX BELLECTB N XMMUYECKUX peakLuui,
yCTaHaBNMBaTb MPUUYNHHO-CNEACTBEHHbIE CBA3M MeXAy OO0beKTaMu M3y4veHus,
CTPOUTb NIOFNYECKne paccyxaeHus (MHAYKTUBHbIe, AefyKTUBHbIE, MO aHa/Iorun),
[ieNaTb BbIBOAbI M 3aKNHOYEHWS;

YMeHVe TNPUMEHSATb B MPOLECcCe MO3HAHUA MNOHATUA (MpPeAMETHblE W
mMeTanpeamMeTHbIe), CUMBOMYECKME (3HAKOBbIE) MOAENN, UCMO/b3YeMble B XUMUW,
NMpeobpasoBbIBaTh LLMPOKO MPUMEHSEMbIE B XUMUN MOJeNbHble NPeACcTaB/eHNs —
XUMUYECKUIA 3HaK (CMMBON 3/IEMEHTA), XMMUYecKas (opMyna U YypaBHeHue
XVMUYECKOW peakumn — Npu peLleHnn y4ebHo-no3HaBaTebHbIX 3a4a4, C YY4ETOM
3TUX MOJENbHbIX NPEeACTaB/EHNIA BbISBNATb M XapaKTepn3oBaTb CYLLECTBEHHbIE
MPU3HaKN M3y4aeMblX 00BEKTOB — XMMUYECKMX BELLECTB Y XUMUYECKUX peakLnn,
BbIABNATL  0OWMEe  3aKOHOMEPHOCTW,  MPUYMHHO-C/MIEACTBEHHbIE  CBA3U U
MPOTMBOPEYUMSA B U3yUHaeMblX NpoLeccax v ABNeHNsX.

ba3oBble uccienoBarebCKue 1eiiCTBUSA:

YMEHWE MCMo/b30BaTb MOCTaB/IeHHbIe BOMPOCbI B KayecTBe WMHCTPYMeHTa
MO3HaHWA, a TakkKe B KayecTBe OCHOBbl A7 (POPMUPOBaHUS TUMNOTE3bl MO
MPOBEPKE NPaBUIbHOCTU BbICKA3bIBaEMbIX CY)XXAEHWIA;

NpuobpeTeHre OnbiTa MO MJIAHMPOBAHUIO, OpraHu3auuMn 1 MPOBELEHUIO
YUEHUYECKMX IKCMEPUMEHTOB, YMeHMe Habngatb 3a XOLOM  MpoLecca,
CaMOCTOSATE/IbHO MPOrHO3MPOBaTb €ro pesynbTar, oPMy/IMpoBaTh 0600LLEHNS W
BbIBOAbI MO pe3y/ibTaTam NpPoBeAEHHOr0 ONbITa, UCCeA0BaHNSA, COCTaBNATL OTYHET
0 NpoAenaHHoi paboTe.

Pabora c undopmanueii:

YMeHVe BblOMpaTb, aHanM3npoBaTb W WHTEPNPETUPOBATb WHMOPMAaLMIO
pasNYHbIX BULOB M (HOPM NpeAcTaBeHns, NonyyYaeMyto 13 pasHbIX NCTOYHMKOB
(HayyHo-nonynspHas fuTepaTypa  XMMUYECKOro  COLEepXKaHWs, CrpaBOYHbIe
nocobus, pecypcbl VIHTepHeTa), KPUTUYECKU OLEeHMBATb MPOTUBOPEUMBYHO WU
HeA0CTOBEPHYH UH(OPMAaLMIO;



YMeHVe MPUMEHATb pas3/iyHble MeTOAbl M 3anpocbl MpPU Moucke n otbope
NH(OPMaLMN N COOTBETCTBYHOLUMX [AHHBIX, HEOOXOAMMbIX A/ BbIMOSIHEHUA
y4eOHbIX 1 NO3HaBaTe/IbHbIX 3a4ay onpeAenéHHOro T1na, NPUobpeTeHKe OnbITa B
06/1aCTM  UCNOMb30BaHUA  MH(OPMaLMOHHO-KOMMYHUKATUBHBIX — TEXHOMOIUNA,
OBNafieHve KyNbTYpOo akTUBHOIO MCMO/b30BaHNSA Pa3/IMYHbIX NOMCKOBBLIX CUCTEM,
CaMOCTOATE/IbHO BbIGUPAaTL ONTMMAa/IbHYHO (DOpMY MpeAcTaBieHnUs MHopMaLn 1
WNNOCTPUPOBATL PeLlaeMble 3afa4n  HEC/IOXKHbIMK CXemamu, Auarpammamu,
ApyrMm hopmamm rpaukm n nx KOMeMHaLnsamMu,;

YMEHMe WCMosb30BaTb W aHaJM3MpoBaTb B Mpouecce Yy4yebHON U
NCCNeaoBaTeNbCKON [eATeNlbHOCTU MH(OPMaUUIo 0 BANAHWUN MPOMbILLIEHHOCTH,
Ce/IbCKOr0 XO03A/MCTBA M TpaHCMopTa Ha COCTOSHME OKPYMKatoLein npupogHON
cpeabl.

KoMMyHUKATHBHBIC YHUBEpPCAJIbHbIE Y4eOHbIEe 1eHCTBHS:

YMeHMs 3afaBaTb BOMNpPoCbl (B Xode Awanora v (Mnm) AMCKYCcCUKM) Mo
CyllecTBY  0OCY)XAaeMoil  TeMbl,  (hOPMYyNMpoBaTb  CBOM  MPeL0XEHWS
OTHOCUTE/IbHO BbIMOHEHUS NMPEeASI0XKEHHON 3a4auu;

YMeHVUA  NPeAcTaBNsiTb  MOMYy4YeHHble  pe3y/bTaTbl  MO3HaBaTe/bHOM
[EATeNIbHOCTU B YCTHbIX W MUCbMEHHbIX TeKCTax; Aenatb MNpe3eHTauuio
Pe3yNbTaToB BbIMO/IHEHUA XMMWUYECKOro 3KCnepumeHTa (N1abopaTopHOro onbITa,
NnabopaTopHOI paboTbl MO NUCCeA0BaHMIO CBONCTB BELLIECTB, YY4EOHOI0 NPOEKTA);

YMeHUA Yy4yebHOro COTPYAHMYECTBA CO CBEPCTHMKAMM B COBMECTHOM
Mo3HaBaTe/IbHOM W UCCNefoBaTeNlbCKOM  AeATe/IbHOCTU  MPU  PeLLeHnm
BO3HMKAKOLWMX NPo6ieM Ha OCHOBe Y4éTa OOLMX WMHTEPECOB M COr/lacoBaHWS
no3nunin (06¢yXKaeHnsi, 06MeH MHEHUSMMW, «MO3rOBbIE LUTYPMbI», KOOpAMHALMA
COBMECTHbIX  [EWCTBWA, ONpeaeneHne KPUTEPUEB MO OLEHKE KayecTBa
BbIMOJIHEHHOI paboTbl 1 Apyrue).

PeryasiTuBHbIC yHUBEpPCAJIbHbIEC YUeOHbIe 1eliCTBHS:

YMEHMe CamMOCTOATE/IbHO OMpefensaTh Lenu [AesTeNbHOCTW, MIaHupoBaTh,
OCYLLECTB/IATb, KOHTPONMPOBaTb M MPU HEOOXOAMMOCTU KOPPEKTMPOBATL CBOHO
[eATeNIbHOCTb, BbloMpaTh Hanbosee aheKTMBHbIE CMOCOObI PeLLEHNS YYeOHbIX U
Mo3HaBaTe/lbHbIX 3afa4y, CaMOCTOSTe/lbHO COCTaBNATb WM KOPPEKTMPOBATb
MNPeAnoXeHHbIA anroput™M [AeNCTBUA NPW  BbINONHEHWM 3adaHUA C  Y4ETOM
MOSlyYeHUS] HOBbIX 3HaHWI 06 M3yvaeMblX 00bEKTax — BELLeCTBaxX U peakuusx,
OLeHMBaTb COOTBETCTBME MOSYYEHHOrO pe3y/ibTara 3asB/IeHHON Lenn, ymeHue
1CMOMb30BaTh Y aHA/IM3MPOBATb KOHTEKCTbI, MpeAnaraemble B YCI0BUK 3aaHNiA.

NPEJIMETHBIE PE3YJIBTATBI

B coctaBe npegmeTHbIX pPe3ynbTaToOB MO OCBOEHMKO 00653aTefIbHOro
coAepXXaHus, YCTaHOB/IEHHOrO [aHHOW (hefepanbHOM paboyeli NpPorpaMmon,
BbIAENIAOT: OCBOEHHble 00Y4YalOWUMMNCA HayUHble 3HaHWA, YMEHUS U Crocoobl



NENCTBUIA, creunuueckne ana npeameTHonm obnactm  «Xumus», BuAbl
[EeATeNbHOCTM MO MOJIYYEeHW0  HOBOMO  3HaHWA, €ro  MHTepnpetauuu,
MpeobpazoBaHMio Y NPYMEHEHUIO B Pa3/IMUHBIX YHEOHbIX U HOBbIX CUTYaLMsIX.

K KoHLy 06y4eHuns B 8 kiacce NpeAMeTHbIe pe3y/ibTaTbl HA 6a30BOM YPOBHE

[0/MKHbI OTPaXaTb CHOPMUPOBAHHOCTb Y 00YHatOLLUXCSA YMEHWIA:

e PacKpblBaTb CMbIC/T OCHOBHbIX XMMMWYECKUX MOHATUIA: aTOM, MOJIEKYNa,
XUMUYECKUIA 3/1eMeHT, MPOCTOe BELLECTBO, C/OXHOE BELLECTBO, CMECb
(ogHOpPOLHAs M HEOQHOPOAHAsA), Ba/IEHTHOCTb, OTHOCUTE/IbHAs aToOMHas U
MOJIEKY/IAPHAas Macca, KO/MYEeCcTBO BeLLecTBa, MOJb, MOSApPHas macca,
mMaccoBast 4019 XMMUYECKOro 3/1eMeHTa B COEAUHEHUN, MONSIPHBIA 06BEM,
OKCW[, KWCNOTa, OCHOBaHWe, COJb, 3MEKTPOOTPULATENBHOCTb, CTEMeHb
OKWCNEeHWs, XMMUYecKas peakums, KnacCuukauma peakuuit: peakuuu
COEAMHEHUNS, peakUuMu pPasoXeHus, peakuun 3aMeLLeHns, peakumu
06MeHa, 9K30- 1 3HA0TEPMUYECKME peakLn, TENNIOBOM 3PQEKT peakLumu,
A0p0 aToMa, 3/IEKTPOHHbIA C/Ioi aToMa, aTOMHas opbuTanb, paguyc
aTomMa, XMMMYecKas CBA3b, MOJISPHas M HemonspHas KOBaJleHTHas CBS3b,
MOHHaa CBA3b, MOH, KaTWUOH, aHWOH, pPacTBOpP, MaccoBas A0NS BellecTsa
(MpoLEeHTHasA KOHLEHTpauus) B pacTBOpE;

e WNOCTPMPOBATb B3aUMOCBSI3b OCHOBHbIX XWMWYECKMX MOHATUA 1
MPUMEHATb 3TV NMOHATUA MPU ONNCAHUU BELLECTB U UX NPEBPaLLEHNIA;

e UCMOMb30BaTb XMMMWYECKYHD CUMBOMMKY A1 COCTaB/eHUs (DopmMy/
BELLLECTB U YPaBHEHWIA XUMUYECKNX PeaKLNiA;

o OMpefensTb BaJIEHTHOCTb aTOMOB 3/1EMEHTOB B OMHAPHbLIX COeAVHEHUSAX,
CTEMEeHb  OKWC/IEHUS  3/1IeMEHTOB B OWMHApHbIX  COeAUHEHUSX,
NPUHaANEXHOCTb BELWECTB K OMpefAenéHHOMY Kfaccy COeAMHEHWIA Mo
(hopmynam, BWL XUMUYECKOW CBS3M (KOBaJieHTHas W  WOHHas) B
HeopraHM4YecKuX COeANHEHMSX;

e packpbiBaTb CcMbicn [lepuognyeckoro 3akoHa [. W. MeHgeneesa:
AEMOHCTPUPOBaTb MOHWMaHWe MepUoANYECKOn 3aBUCMMOCTM CBOWCTB
XUMUYECKNX 3/IEMEHTOB OT WX MOJIOXKEHNA B [Mepnoamnyeckont cucTeme,
3aKOHOB COXpaHeHWs MacCbl BeLLeCTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKY/IAPHOTO YYeHNs, 3aKoHa ABOragpo;

e ONUCbIBaTb W XapakTepu3oBaTb Tab/in4yHyto Gopmy [lepuognyeckoi
CUCTEMbl  XMMUWYECKUX 3MIEMEHTOB: pas3/iMyaTb MOHATUA  «r/laBHas
noarpynna (A-rpynna)» n «noboyHaa nogrpynna (b-rpynna)», manbie un
6ofblive nepuofbl, COOTHOCUTb 0003HaYeHMs, KOTOpble VMEHTCA B
Tabnmue «llepuofmyeckass cuctemMa XuUMUYeCKUX 3nemeHtoB . W.
MeHzeneeBa» C YMC/OBbIMM  XapaKTepUCTUKaMW CTPOEHUS aTOMOB



XUMUYECKNX 3/1eMeHTOB (COCTaB M 3apsj A4pa, 00LLee YMC/o 31EKTPOHOB
N pacrpefeneHme nx no 3/1eKTPOHHbIM C/0AM);

KnaccuguumpoBatb XMMUYECKNe 3M1eMeHTbI, HEOPraHNYecKne BeLLECTBa,
XMMUYecKne peakuum (Mo YMCNy U COCTaBy Y4acTBYHOLMX B peakuuu
BELLIeCTB, MO TEN/10BOMY 3(eEKTY);

XapaKTepn3oBaTb (ONUCbIBaTb) 06LLME XMMUYECKMe CBOMCTBA BELLECTB
Pa3INYHbIX KNaccos, NOATBEPXKAAA OnucaHve NprMepamm MOeKYNAPHbIX
YPaBHEHMI COOTBETCTBYHOLLMX XMMUYECKNX PeaKLNii;

MPOrHO31poBaThL CBOMCTBA BELLECTB B 3aBUCUMOCTM OT X Ka4eCTBEHHOIO
CoCTaBa, BO3MOXHOCTM MPOTEKaHUS XMMUYECKMX MpeBpalleHnii B
Pa3IMYHbIX YCIOBUAX;

BbIYMCNIATb  OTHOCUTE/IbHYIHO  MOJIEKY/IIPHYKO U MOMISPHYK0  Macchbl
BELeCTB, MacCOBYK [O/Il0  XUMWUYECKOro 3fieMeHTa Mo qopmyrne
COefIMHEeHMs,, MacCoBYHO [0/0 BeLLeCTBa B pacTBOpe, MPOBOAUTL PACUETHI
M0 YPaBHEHMIO XMMUYECKOIN peakuuu;

MPUMEHSATb OCHOBHbIE Orepaumn MbICIUTENIbHOW AeATeNlbHOCTU — aHan3
M CUHTEe3, CpaBHeHMe, 0600LleHMe, cucTemMaTM3aumto, Knaccugukaumio,
BbISIB/IEHNE MPUYMHHO-CNIEACTBEHHbIX CBA3EW — A1 U3YYeHUs CBOWCTB
BELECTB WM  XMMMWYECKMX peakuuid, eCTeCTBEHHO-Hay4Hble MeToApbl
MO3HaHWA — HabMOAeHNe, W3MEPeHWE, MOAENMPOBaHNe, 3KCMepPUMEHT
(peasibHbIil 1 MbIC/IEHHBIN);

cnefloBaTb  MpaBwiam  MOSb30BaHMS  XUMWUYECKOM  nocyfod U
nabopatopHbiM 060pyAOBaHMEM, a TaKXe npasuiam obpalleHns ¢
BewecTBaMn B COOTBETCTBUM C  WHCTPYKUMAMU MO  BbIMOSIHEHUIO
NabopaTopHbIX XMMUYECKMUX OMbITOB MO MOMYYEHUO W CcOBMpaHuUIo
razoobpasHbIX BewecTB (BoAOpoAa M KuUciopoga), MNpUroToBIEHUIO
pacTBOPOB C ONPeAeNnéHHON MaccOBO [0/eil paCTBOPEHHOIO BELLECTBA,
MNNaHMpoBaTb UM MPOBOAUTL  XUMWYECKME  3KCNEPUMEHTbI MO
pacno3HaBaHUIO PacTBOPOB LLEIOYEN U KMCNOT C MOMOLLbIO MHAMKATOPOB
(nakmyc, heHONgTaNENH, METUIOPaHXX U ApYyrine).

K KOHLy 06y4eHUs B 9 kiacce NpeaMeTHble pe3y/bTaTbl Ha 6a30BOM YPOBHE
[0/MKHbI OTPXKaTh CHOPMUPOBAHHOCTb Y 00YUAIOLLMXCS YMEHWIA:

PacKpbIBaTb CMbIC/T OCHOBHbIX XUMMWYECKMX MOHATWIA:  XMMUYECKUIA
3N1EMEHT, aTOM, MOJMIeKYna, WOH, KaTWOH, aHWOH, NPOCTOe BeLecTBO,
CNOXHOE BeLIeCTBO, BafEHTHOCTb, 3/71IEKTPOOTPULLATENIbHOCTb, CTeMeHb
OKMCNEHNS, XMMUYECKasi peakLus, XMMMYecKas CBA3b, TeNIOBON ahdeKT
peakuuuM,  MO/Mb,  MOMSPHbIA  0O0BLEM,  pacTBOpP,  3MEKTPOMUTHI,
HE3NEKTPONUTbI, 3MEKTPOINTUYECKAs AMCCOLMALMS, PeaKkUMU WOHHOIO
00MeHa, KaTam3aTop, XMMWYECKOe paBHOBECcMe, 00paTUMble U



HeobpaTUMble peakuuKn, OKUC/IUTE/IbHO-BOCCTaHOBUTE/IbHbIE pPeakLumu,
OKUC/WTENb,  BOCCTAHOBWUTENlb,  OKMC/MIEHWEe W BOCCTaHOBJIEHNE,
afinoTponusa, amoTepHOCTb, XMMMUYecKas CBA3b (KOBasIeHTHasd, MOHHas,
MeTa//IMYeckas), KpuUCTa/I/IMYecKas peLléTka, Kopposuvsa MeTasifos,
CMNaBbl, CKOPOCTb XWUMWYECKON peakuuu, npeaensHo AonycTumas
KOHUeHTpauma MNAK BeLLecTBa;

WNNOCTPUPOBATb  B3aMMOCBS3b  OCHOBHbIX XUMWYECKMX TMOHATUIA 1
MPUMEHATL 3TW NMOHATUSA NPU ONUCAHNMW BELLECTB U X NPeBPaLLEHWA;
MCMOMb30BaTb XMMWYECKYHD CUMBO/IMKY [/1  COCTaB/ieHUss  (hopMyn
BELLLECTB U YPaBHEHUIA XUMUYECKNX PeaKLniA;

OnpefensTb B/IEHTHOCTb U CTENEHb OKMUC/IEHNS XUMUYECKUX 3/1EMEHTOB B
COEAUHEHNAX pPa3IMYHOr0 COCTaBa, MNPUHALNEXHOCTb BeLecTB K
OnpeaenéHHoOMyY Kraccy COeAMHEHWIA Mo opmynam, BUA XMMUYECKOMR
CBA3M (KOB&/IeHTHas, WOHHas, MeTa/lInyeckas) B HeOpraHuWyecKmx
COeAMHEHUAX, 3apsAA MOHA MO XMMUYECKON (hopMyne, XapakTep cpefibl B
BOAHbIX pacTBopax HeopraHWYecKUX COeAUHEHWIA, TUM KPUCTaINYeCKOi
PELUETKM KOHKPETHOIO BELLIECTBa;

pacKkpbiBaTb CcMbicn [lepuoguyeckoro 3akoHa [. WM. MeHpgeneesa W
AEMOHCTPUPOBaTL €ro MOHUMaHWe: OnucbiBaTb U XapaKTepu3oBaTb
TabnnyHyto opmy IleproanyecKoil CUCTEMbI XUMUYECKMX 3/IEMEHTOB:
pasnuyaTb MNOHATUS «rnaBHas noarpynna (A-rpynna)» M «nobo4yHas
noarpynna (b-rpynna)», maible u 601blIMEe MEPUOAbl, COOTHOCUTb
0603HaYeHNs, KOTOpble WMEKTCS B Mepuoamyveckon Tabnuue, cC
YMC/IOBbIMM  XapaKTepUCTUKaMW  CTPOEHUS  aTOMOB  XMMWYECKMX
aNeMeHTOB (CoCTaB W 3apafg fAgpa, 06LWee YWCNO 3M1EeKTPOHOB U
pacnpefeneHne WX N0 3NEKTPOHHLIM C/0SIM), OOBACHATL  0bLLMe
3aKOHOMEPHOCTU B M3MEHEHWUWN CBOWCTB 3/1EMEHTOB M UX COEAMHEHWIA B
npegenax MasbiX NepyuoLoB Y NaBHbIX MOAMPYNM C YYETOM CTPOEHUSA UX
aTOMOB;

KnaccuguumpoBatb XMMUYECKME 3M1eMEHTbI, HEOPraHNYecKne BELLECTBa,
XMMUYeCKMe peakumm (Mo YUCY W COCTaBy Y4YaCTBYHOLMX B peakumu
BELLECTB, MO Ternj0BOMY 3(PMEKTY, MO U3MEHEHMIO CTEMEHE OKUCIEHUS
XUMUYECKNX 3/1EMEHTOB);

XapaKTepu3oBaTb (OnucbiBaTb) 06LWMe K Creynipuyeckme XMMUYECKMe
CBOMCTBA MPOCTbIX W CNOXHbIX BELECTB, MNOATBEpXAas OnucaHue
npyMepaMn  MOJIEKYNAPHBIX UM NOHHBIX YPaBHEHWUIA COOTBETCTBYHOLLMX
XUMUYECKNX peakLni;

COCTaBMATb  YPaBHEHUS  3MIEKTPONIMTUYECKON  AuccoumaumMm — KuchorT,
LLLe/I0Y4el 1 Coneit, NoSHbIe U COKpaLlEHHbIe YpaBHEHUS peakUmMii MOHHOTO



ObMeHa, YypaBHeHMS peakuuid, NOATBEPXAAKOLIMX  CYLLeCTBOBaHWE
reHeTMYeCKOM CBA3M MeXAy BeLecTBamMm pas/inyHbIX K/1acCos;
packpbiBaTb CYLHOCTb  OKMC/IUTE/IbHO-BOCCTAHOBUTE/bHBLIX — peaKLmil
MOCPeLCTBOM COCTaB/IEHUSA 3MIEKTPOHHOI0 6anaHca 3TUX peakuuii;
MPOrHO3MpoBaTh CBOWCTBA BELLECTB B 3aBMCMMOCTW OT WX CTPOEHUS,
BO3MOXHOCTU MPOTEKAHUS XMMUYECKUX TMPEeBPaLEHNA B Pa3/INYHbIX
YCNOBUSAX;

BbIYNCNATL  OTHOCUTENIbHYIO  MOMEKY/IAPHYIO U MOMAPHYKO  Macchbl
BELLEeCTB, MacCOBYK [O/Il0  XUMWUYECKOro 3femeHTa no qopmyne
COefIMHeHWs, MacCoBYHO [O/M0 BeLLeCTBa B pacTBOpPe, MPOBOAUTL PACHETHI
MO YPaBHEHUIO XMMUYECKOW peakuuu;

cobnogate  npaeBuna  MoSIb30BaHWA ~ XUMWUYECKOW  MOCygod U
nabopatopHbiM 060pydoBaHMEM, a TakXe npaBuia obpalleHus C
BewlecTBaMm B COOTBETCTBUM C  WMHCTPYKUMSMMU MO  BbINOSIHEHUIO
NabopaTopHbIX XMMUYECKMUX OMbITOB MO MOMYYEHUO W COBMpaHUIO
rasoobpasHbIX BeLLecTsB (aMMMUaKa 1 YrieKncioro rasa);

MPOBOAWUTL  peakuun,  MNOATBePXAaloLMe  KayeCTBEHHbIA  cOCTaB
pa3/INyHbIX BELLECTB: pacro3HaBaTb OMbITHLIM MYTEM Xnopug-, 6pomua-,
noana-, kapboHar-, ocar-, CuAMKaT-, Cynbar-, TMAPOKCUA-NOHBbI,
KaTMOHbl aMMOHUSA U WMOHbI U3YYeHHbIX METa/INIoB, NPUCYTCTBYIOLLME B
BOAHbIX pacTBOpax HeopraHM4ecKnx BeLLEeCTB;

MPYMEHATb OCHOBHbIE OMepaLun MbICIUTENIbHOW AeATeIbHOCTU — aHan3
W CWHTE3, CpaBHeHWe, 0606LeHe, CUCTEMATU3aUMIO, BbISB/EHME
MPUYNHHO-CNEACTBEHHbIX CBA3E — A/19 U3YYeHUsi CBOWCTB BELLECTB U
XUMUYECKNX peakuMil, eCTeCTBEeHHO-Hay4yHble METOAbl MO3HaHUS —
HabnogeHne, U3MepeHVe, MOAEMPOBaHNe, 3KCNEPUMEHT (peasbHblil U
MbIC/IEHHBIA).









