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Préoyass mporpamMma Mo XMMWUW Ha YpOBHE OCHOBHOIo 06LLero
obpasoBaHMA cocTaBjsieHa Ha OCHOBe TpeboBaHW K pe3ynbTaTam
OCBOEHWSA OCHOBHOM o06pasoBaTeNlbHON MNpPOrpammbl OCHOBHOFO
obuwiero o6bpasoBaHWsa, nNpeacTaBfeHHbIX B degepanbHOM ro-
cyfapcTBeHHOM o06pasoBaTe/lbHOM CTaHAapTe OCHOBHOro o6uero
obpasoBaHus, ¢ y4éTOM pacnpefenéHHbIX MO KjaccaM npoBepsie-
MbIX Tpeb6oBaHWIn K pe3ynbTaTaM OCBOEHWS OCHOBHOI 06pa3oBa-
TeNbHOW NporpaMMbl OCHOBHOFO 06Lero 06pasoBaHns 1 3/IEMEHTOB
cofepXaHusa, NpefcTaB/ieHHbIX B YHMWBeEpPcalbHOM KoguguKaTope
no XMMKUK, a TakKXe Ha OCHOBe (hegepasibHOI paboyei Nporpammbl
BOCMUTAHUA 06y4varoLLMXCA NPU MOSYHYEHUU OCHOBHOIO 06LLEro
obpasoBaHuAa n c y4étom KoHuenuum npenofaBaHUs Yy4e6GHOro
npegmetra «XumMus» B 06pas3oBaTe/lbHbIX OpraHu3ayunsax
Poccuinickon depepaymnn, peanmsyrow,nx 0CHOBHbIE
obuweobpasoBaTesibHble Nporpammbl (yTB. PeweHnem Konnermm
MwuHnpocBeweHnsa Poccun, npotokon ot 03.12.2019 N MK-4BH).

MOACHUTENBbHAA 3AMNCKA

CornacHo cBOoeMy HasHaueHW paboyas nporpamMmma sBAsSETCS
OPVEHTUPOM ANS COCTaBeHUS pabounmx aBTOPCKUX MPO-rpaMMm: OHa
[aéT npeAcTaB/ieHWe 0 Uenax, o6weid cTpaterum o6yde-HuUs,
BOCMUTAHMS ” pasBUTUS o06ydalwLnxcs CcpeicTBaMuM Yy4uebHOro
npegmeTa «XuUMUS»; ycTaHaBAMBaeT 0653aTe/lbHOe NpeLMETHOe CO-
fepXaHue, npejycMmaTpuBaeT pacnpefefsieHne ero no kaaccam wu
CTPYKTYypMpOBaHMe ero no pasjenam n temam Kypca, onpegensieT Ko-
NNYECTBEHHbIe N KaYeCTBEHHbIe XapaKTEPUCTUKMW COfepXaHUs; faéT
npuMepHoe pacrnpejeneHne yuyebHbIX 4acoB N0 TeMaTUUYECKUM pa3fe-
naMm Kypca U peKoMeHAyeMyt (MPUMEpPHYH) MNOC/ef0BaTe/IbHOCTb UX
N3YyUYEHMNS C Y4ETOM MEXMNPEeAMETHbIX U BHYTPUNpPeLMETHbIX CBS3eN,
NOrnMKn y4yebHOro npouecca, Bo3pacTHbIX 0CO6eHHOCTeN obyyatownx-
cs; onpefensieT BO3MOXHOCTM MpeamMeTa ANa peanusaumm Tpebosa-
HWIA K pe3ysibTaTaM OCBOEHWSA OCHOBHOW 06pa3oBaTe/IbHON Nporpam-
Mbl Ha YPOBHE OCHOBHOTI0 06L1ero o6pasoBaHns, a TakXxe TpeboBaHuUi
K pesynbTaTaM 00y4YeHUS XMMUWU Ha YPOBHE Lesel n3yvyeHus npeg-
MeTa M OCHOBHbIX BUAOB Y4ebHO-NMO3HaBaTeNbHOU fAeATeNbHOCTU/
y4ebHbIX 4eNCTBUI yUeHN KA N0 OCBOEHMHO YY4EeBHOI0 cogepXaHus.

OBLWAA XAPAKTEPUCTUKA YYEBHOIO MPEAMETA «XUMWUA»

Bknag yyebHOro npegmera «XuMMuUsi» B AOCTUXKEHME Lenein oc-
HOBHOro obuwero obpasoBaHusa 06yc/0B/eEH BO MHOFOM 3HayeHUeEM
XMMUYECKOW HayKu B MO3HAHWW 3aKOHOB MPUPOAbLI, B pasBUTUN
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NPOU3BOAUTENbHBIX CU 06LLECTBA U CO3JaHMUN HOBOWM 6a3bl MaTepu-
anbHO KyNnbTypbl.

XUMnNa KakK 3/1eMeHT CUCTeMbl €CTECTBEHHbIX HayK pacnpocTtpa-
HMNa CBO& BAUSIHME Ha BCe 06/1aCTU YeNI0BEUECKOT 0 CYLLLeCTBOBAHUS,
3afjana HOBOE BUJeHMWe MMpa, CTasia HEOTbeM/IEMbIM KOMMOHEHTOM
MUPOBOI KyNbTypbl, HEOOXOAMMbIM YCMOBUEM XW3HU 06LecTBa:
3HaHWEe XMUMUWU CNYXWUT OCHOBOW Ans (hOpMMPOBAHUA MUPOBO33pe-
HVSA Yen0BeKa, ero NpeacTaB/ieHU 0 MaTepnanbHOM eUHCTBE MUPA;
BaXHYI pofib UrpalwT popmMupyemble XUMUel npeacTaBieHUs 0
B3aMMOMNpPeBPaLLEHUAX 3HEPTUM M 06 3BOMHOLMN BELLECTB B MPUPO-
[ie; COBpEMEHHasi XMMUA HanpaB/ieHa Ha peLleHmne rnobanbHbIX NPo-
61em yCTOMUYMBOro pa3BMTUSA Ye0BeYeCTBa — CbIPbeBOW, 3HEPreTu-
YECKOW, MULLEBOI 1 3KOOTMYeCKO 6e3onacHoCTM, Npobaem 3apa-
BOOXPaHEHMUSA.

B ycnoBusix Bo3pacTalLero 3Ha4eHUss XUMUN B XU3HU obLle-
CTBa CYLLEeCTBEHHO MOBbICMIACh POSib XMMMWUYECKOr0o ob6pa3oBaHus.
B nnaHe coumanmsayunm oHO ABAAETCHA OLHUM U3 YCNOBUIA hopMUpo-
BaHUS WHTENIEKTa IMYHOCTU U FTAPMOHUYHOTO €€ pa3BuTuUS.

COBpEMEHHOMY Ye/I0BEKY XMMUYECKUE 3HAHNSA HE0b6X0aMMbI Ans
npuobpeTeHns 06LWeKYTbTYPHOTO YPOBHS, MO3BO/AOLLETO YBEPEH-
HO TPYAMUTbLCA B COLMYMe U OTBETCTBEHHO y4acTBOBaTb B MHOr006-
pasHoM XXn3HU ob6LLecTBa, A5 0CO3HAHUS BaXXHOCTW Pa3yMHOro OT-
HOLIEHNA K CBOEMY 3[0POBbLIO 1 340POBbI0 APYTUX, K OKPYXaloLL e
NPUPOAHON cpese, 4NA FPAaMOTHOI0 NOBELEHNS NPU UCMONb30BAHUM
pasnMyHbIX MaTepuasoB M XUMUUYECKNX BeLLecTB B NOBCEAHEBHOA
XU3HU.

XumMunueckoe ob6paszoBaHue B OCHOBHOM LWIKOe ABASETCA 6a30BbIM
Mo OTHOWEHMWIO K CUCTEeMe 00LLero XMMmn4eckoro obpasosaHmsa. Moas-
TOMY Ha COOTBETCTBYHLLEM €My YPOBHE OHO peanu3yeT npucyliue
06l EeMY XMMUYECKOMY 06pa3oBaHM0 K/OUYEBbIE LEHHOCTU, KOTO-
pble OTpaXKalT rocyfapcTBeHHble, 06WECTBEHHbIE U MHAUBUAYANb-
Hble MOTPEOHOCTU. STUM OonpesenseTcs CyLHOCTb 06Lell cTpaTernu
obyyeHnsa, BOCMMTAHUA U pa3BUTMA obydaloLWUXCa cpefcTBamu
yyebHOro npegmera « XMMnA».

N3yueHne npegmeta: 1) cnocob6CTBYeT peanunsauum BO3MOXHO-
CTel AN camopasBUTUSA 1 POPMUPOBAHUSA KYNbTYpbl IMHHOCTU, €€
06LLeN N (PYHKUMOHANbHOW FpaMoTHOCTW; 2) BHOCUT BKNag B ¢op-
MWpPOBaHMEe MbILIIEHUS N TBOPYECKMX CMNOCOBGHOCTel MOAPOCTKOB,
HaBbIKOB WX CaMOCTOATENbHOM Y4YebHON LeATeNbHOCTU, 3KCMepu-
MEHTaNbHbIX U UCCNef0BaTENbCKUX YMEHWUI, HeobXoAMMbIX Kak
BNOBCEAHEBHOM XXN3HMW, TaK U BNpodecCMOHaNbHOW AeATeNbHOCTH;
3) 3HaKOMWUT CO CNeuudUKOM Hay4YHOro MbllWAEHNSA, 3aKiajblBaeT
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OCHOBBbI L,e/IOCTHOTO B3rfaga Ha eUHCTBO NPUPOAbLI N YesloBeKa, SAB-
naeTcA OTBETCTBEHHbLIM 3TanomM B (DOPMUPOBAHUU €CTECTBEHHO-Ha-
YYHOW rpaMOTHOCTM MOAPOCTKOB; 4) cNoco6CTBYET (POPMUPOBAHUIO
LEHHOCTHOr0O OTHOLWEHMA K eCTeCTBEHHO-HAyUHbIM 3HaHUWAM, K
npupoje, K 4enoBeKy, BHOCUT CBOI BK/aj B 3KO0TMYeckoe obpaso-
BaHWe LWKO/IbHNUKOB.

HasBaHHble HanpaBfeHUsA B 06y4yeHMM XMMWUK obecneymBaloTcA
cneunduKon cogepXaHus npegMeTa, KOTOpPbIA ABASeTCA nejaroru-
YeCcKM afanTUPOBaHHbIM OTpaxXeHueM 06a30BOM HayKW XUMWUK Ha
onpefenéHHoOM aTane eé pasBuUTUA.

Kypc XMMUN OCHOBHOW LWKO/blI OPUEHTMPOBAH Ha 0CBOEHME 06y-
YalLWMMMNCA OCHOB HEOPTaHNYEeCKON XMMUMN 1 HEKOTOPbIX MOHATUIA
N CBEAEHUN 06 OTAEeNbHbIX 06beKTaxX OPraHMYecKom XuMmn.

CTpyKTypa cogepXaHus npegmera chopmmpoBaHa Ha OCHOBE CU-
CTEMHOro NoAXxoAa K ero nsydyeHuto. Cogep>xxaHve cCKnagbiBaeTcs u3
CUCTEMbI MOHATU 0 XUMWYECKOM 3/1EMEHTEe 1 BELLECTBE N CUCTEMDbI
NOHATUIA 0 XMMUYECKON peakumm. O6e 3TU CUCTEMbI CTPYKTYPHO
OpraHM3oBaHbl MO NPUHUNNY NOCNeA0BATE/IbHOTO Pa3BUTUS 3HAHUT
Ha OCHOBe TEOpPeTMYEeCKMX MPeacTaBMEeHUA pPa3HOro YpPOBHA: aTOM-
HO-MOJIEKY/IAPHOI0 Y4YeHMA KakK OCHOBbl BCEro ecTecTBO3HaHuA,
ypoBHSA lNMepuognyeckoro 3akoHa [l. 1. MeHfeneesa Kak 0OCHOBHOTIO
3aKOHa XMMWU, YHYEHUS O CTPOEHMU aTOMa M XUMUYECKOWN CBA3M,
npeicTaB/ieHN 06 3/1EKTPOMIMTUYUECKONM JUcCOLMaLUN BeLLecTB B
pacTBopax. TeopeTU4Yeckue 3HaHUA paccMaTpuBalOTCHA Ha OCHOBe
AMMNUPUYECKN NONYUYEHHbBIX Y OCMbIC/IEHHbIX PaKTOB, pa3BUBalOTCA
nocnefoBaTesibHO OT O4HOrO YPOBHA K APYroMY, BbINO/HASA (DYHK-
LN 06BACHEHUS U MPOTrHO3UPOBAHWUSA CBOWCTB, CTPOEHUS U BO3-
MOXHOCTEN NPAaKTUYECKOro NPUMEHEHUS U MONYYEHNSA N3yUYaeMblX
BELLLECTB.

Takas opraHusaunsa cofepXxaHnsa Kypca cnocobcTByeT npeacTas-
NIEHNI0 XMMWYECKOW coCTaBnsALW el Hay4YHOW KapTUHbI Mupa B No-
rukKe eé CUCTEMHOI Npupoabl. Tem cambiM 06ecrneynBaeTCcs BO3MOX-
HOCTb (hopMMPOBaHMA Y 00yYalOLNXCA LEHHOCTHOr0 OTHOLWEHNA K
Hay4YHOMY 3HaHWIO M MeToAaM MO3HaHNA B HaykKe. BaHO TakXe 3a-
MeTUTb, YTO OCBOEHME COfepXaHnUsa Kypca NPONCXOAUT C NpuUBJeYe-
HVMEM 3HAHUI N3 paHee U3yYeHHbIX KypcoB: «OKpyXatoLWwmnn Mup»,
«buonorna. 5—7 knaccbl» N «Pur3nkKa. 7 Knacc.

UEAN WN3YYEHWA YYEBHOIO MPEAMETA «XUMWNA»

K HanpaBneHUt0 MepBOCTEMEHHOM 3HAYMMOCTU NpWU peanmnsaynm
obpasoBaTeibHbIX PYHKUWA npegMeTa «XUMUSA» TPagULWOHHO OT-
HOCAT (hopMUpPOBaAHME 3HAHUIA OCHOB XMMMNYECKOI HayKn KakK obna-
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CTU COBPEMEHHOro eCTecTBO3HAHWUS, NPAKTUYECKOl AeATeNbHOCTU

yesloBeKa M Kak 0fHOro N3 KOMMNOHEHTOB MUPOBON KynbTypbl. 3aja-

ya npegmeTa COCTOUT B (POPMUPOBAHUN CUCTEMbI XMMUYECKUX 3HA-

HUIA — BaXHENWKNX PaKToB, MOHATUI, 3aKOHOB N TEOPETUYUYECKMX

NOSIOXKEHWUA, AOCTYMNHbIX 0006LLEHNA MMPOBO33PEHYECKOT0 Xapak-

Tepa, A3blKa HayKW, 3HAHWWA O Hay4HbIX MeTOofax W3y4YeHWUs Be-

LLECTB N XMMMNUYECKNX peaKLnii, a TakxXe B QOPMMUPOBAHUMN N pa3Bu-

TUN YMEHUIA 1 Cnocob0B AesAITeNIbHOCTU, CBSA3AaHHbIX C MaHMpoOBa-

HMEeM, HabNAeHMeM U NPOBeAeHNEM XMMUYECKOT0 3KCMEePUMEHTA,

cobnoeHnemM npaBmn 6e3onacHoOro obpalleHns ¢ BewecTBaMm B No-

BCEAHEBHOM XXU3HMU.

Hapsgy ¢ aTUM uLenu nayyeHus npegmera B Nporpamme yTouHe-
Hbl N CKOPPEKTUPOBAHbI C YYETOM HOBbIX MPUOPUTETOB B CUCTEME
OCHOBHOro obuwero obpasoBaHus. CerogHa B obpasoBaHuM 0C060
3HAUYMMOW NPU3HAETCA HanpaB/IeHHOCTb 00YYEeHWUS Ha pa3BUTUE U
camMopas3BUTME IMYHOCTU, hopMUpPOBaHUE eé MHTENTeKTa 1 06LLeN
KynbTypbl. ObyyeHNe YMEHUIO YYUTbCA M NPOAO0KATb CBOE 06paso-
BaHMWe CaMOCTOATE/IbHO CTAHOBUTCA OAHOW M3 BaXHelWnUX (YyHK-
LUMIA y4ebHbIX NPegMeTOB.

B cBA3M C 3TUM NpU N3YyYeHMUU NpegmeTa B OCHOBHOM LWIKO/E A0-
MWUHUPYHOLLLEe 3HAYEeHNe NPMOBPenmn Takue Lenm, Kak:

B HOpPMNPOBAHNE UHTENNEKTYalbHO Pa3BUTOM IMUHOCTU, FOTOBOI
K camoo6pa3oBaHN0, COTPYAHMUYECTBY, CaMOCTOATE/NIbHOMY MPU-
HATWUIO pelleHnii, CNOCO6HOW aaanTUpPoOBaTbCS K ObICTPO MeHSI0-
LWMMCS YC/TOBUSAM XU3HN;

EHanpaB/IeHHOCTb 06y4YeHMS Ha cucTeMaTuuyeckoe npuobLLeHne
yyalnmxcsa K camocToAaTe/NlbHO/ No3HaBaTeNbHOW [AeATe/NIbHOCTH,
Hay4YHbIM MeTOoAamM MO3HaHWA, (GOPMUPYOLWMUM MOTUBALUK W
pa3BUTUE CMOCOOGHOCTEN K XUMUMK;

mob6ecneyvyeHne ycnoBuin, cnoco6CcTBYOWMX NPUobpeTeHM0 obyya-
OLWNUMNCS ONblTa pa3HO06pa3HoOl AeATe/IbHOCTU, MO3HAHNSA U ca-
MOMNO3HAaHMSA, K/OYEBbIX HaBbIKOB (KMOYEBbIX KOMMETEHLMIA),
MMel WX yHUBepcanbHoe 3HaYeHMe 419 pa3/IMUYHbIX BUAOB fes-
TENbHOCTH;

mhopMMpPOBaHNE YMEHU 06BACHATbL N OLEHMBATbL SIB/IEHUSA OKpPY-
Xarwuwero Mupa Ha OCHOBaHWW 3HaAHWI W OMNbiTa, MOJTYYEHHbIX
NPU N3YYeHNU XUMUN;

mhopMMpoBaHME Y 0ByUaO L NXCA TYMAHUCTUYECKNX OTHOLLEHUN,
NOHMMAHUSA LEHHOCTU XMMUYECKMNX 3HAHUI ANA BbIpab0oTKM 3KO-
NIOTNYecKM LLenecoobpasHoro nosefeHns B 6bITY 1 TPYAOBOI Aes-
TeNIbHOCTU B LLENSIX COXPaHeEHWS CBOEro 340POBbS M OKpYXatko-
e NPUPOAHON cpeabl;
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mpasBuTMEe MOTMBALMK K 06YUYEeHMI0, CMOCOGHOCTEN K CAMOKOHTPO-
/0 1 CaMOBOCNUTAHUIO HA OCHOBE YCBOEHUS 06LleuenoBeYecKunx
LEeHHOCTEeN, FOTOBHOCTM K 0CO3HAHHOMY Bbl6OPY MPOPUASA U Ha-
NpaB/IEeHHOCTU fasibHeliwero o6y4YeHus.

MECTO YYEBHOIo NMPEAMETA «XWMWA» B YYEBHOM MNNAHE

B cucTeMe o6uiero o6pasoBaHmsa «XnMusa» npusHaHa obs3aTenb-
HbIM y4eOHbIM NPeaMeTOM, KOTOPbI/i BXOAMT B COCTaB NMpPeaMeTHOA
o6nacTn «ECTeCTBEHHO-HAYUYHble NPegMeTbI».

Y4yebHbIM N1aHOM Ha eé m3ydeHue oTBefeHO 136 yyebHbIX 4a-
COB — MO 2 Y BHefento B8 1 9 Knaccax COOTBETCTBEHHO.

Ona KaXkaoro Knacca npegycMoTpPeHO pe3epBHOe y4ebHOe BpemA,
KOTOpPOe MOXeT ObiTb MCNO/Ib30BAaHO y4YacTHMKaMu obpasoBaTesib-
HOro npouecca B Lenax (GhopMMUPOBaHWUA BapuaTUBHOIM COCTaBNSO-
e cofepXXaHMA KOHKpeTHOW pabouyei nporpammbl. Mpu 3ToMm
ob6a3aTenbHasa (MHBapuaHTHAas) YacTb COAEPXKaHUA npegmeTa, ycTa-
HOBJIEHHas MPUMEPHOI paboyeli NporpamMmMmoii, U Bpems, 0TBOAMMOE
Ha eé n3yyeHune, AO/IKHbI ObITb COXPaHeHbl MOMHOCTLIO.

B cTpyKType npumepHOIi paboyeii nporpammbl Hapagy ¢ NOACHU-
TeNbHOI 3aNUCKOW BblAe/eHbl CnefyloLLne pasgenbl:

E/1aHUpYyeMble pe3y/ibTaTbl 0CBOEHUA Yy4ebHOro npegmera «Xu-
MWSA» — NNYHOCTHbIE, MeTanpegMeTHble, MPeAMETHbIE;

mcoAepXaHune y4yebHOro npegmeta «XmMmMmsa» Mo rogam o06yyeHus;

EpUMepHOe TeEMaTUUYECKOe NaaHNpoBaHMe, B KOTOPOM AeTann3un-
pOBaHO coAepXaHue KaX Ao KOHKPEeTHOM TeMbl, YKa3aHbl KO/K-
4YecTBO 4acoB, OTBOAUMbIX Ha €& M3yyeHWe, U OCHOBHble BUfbI
y4yebHOW AesITeNbHOCTU yYYyeHUKaA, popMUPYyeMble MPU U3YUYeHUN

TeMbl, NMpuUBeAEH MepeyeHb AeMOHCTpaLWUil, BbIMOMHAEMbIX YUU-

Tenem, WU NepeyeHb pPeKOMeHAYeMbIX NabopaTOpPHbIX OMbITOB W

NPakKTU4YeCKMX paboT, BbIMO/THAEMbIX YUYal,MMUCH.
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COOEPXAHWE YYEBHOIO NPEAMETA «XUMWNA»

8 KJ/IACC

lMepBOHa4YasbHble XMMUYECKNE MOHATUSA

MpeamMeT XMMUKU. PONlb XMMUKN B XU3HU YenoBeKa. Tena u Belye-
cTBa. ®un3nyeckme CBOMCTBa BelLeCTB. ArperaTHoe COCTOSIHWE Be-
wectB. NMoHATME 0 MeTOAAaX MO3HAHUA B XUMUU. XMMUSA B CUCTEME
HayK. YncTble BewecTBa U cMmecu. Crnocobbl pa3fesieHNs cMeceil.

ATOMbI 1 MONeKybl. XMuM4Yyeckue anemMeHTbl. CUMBO/bI XUMU-
YECKMX 3/1eMeHTOB. [pocTbie U CMOXHbIe BewlecTBa. ATOMHO-MOJle-
KYNsipHOE y4YeHue.

Xumnyeckas ¢popmyna. BaseHTHOCTb aTOMOB XMMWUYECKUX 3fie-
MEHTOB. 3aKOH MNOCTOSAHCTBa cocTaBa BewlecTB. OTHOCUTeNbHas
aToMHas macca. OTHocuTenbHast MoseKynsipHass macca. MaccoBasi
LONS XMMUYECKOro 3/IeMeHTa B COeJUHEH MU,

dusnyeckne U XMMMUUYecKue aBneHnss. Xumuyeckas peakums u
eé npu3Haku. 3aKOH COXpPaHeHUs MaccCbl BewecTB. XMMUYeCKUe
ypaBHeHuMA. Knaccumnkauma XMMmnUyecknx peakumnin (coeguHeHuns,
pas3fioXXeHns, 3amelleHns, o6MeHa).

XUMUYECKN T 3KCMEPUMEHT: 3HAKOMCTBO C XMMUYECKOl Mocyaoi,
c npaBunamu paboTbl B nabopaTtopuun 1 npuémamm obpalieHus ¢ na-
6opaTOpHbIM 060pYyfOBAHUEM; WM3Yy4YeHUE W OnucaHue GU3nveckux
CBOICTB 06pa3L0B HEOpPraHMYeCcKNX BeLLeCcTB; HabnwogeHne pusnye-
CKUux (nnaBfeHne BOCKa, TassHUE Nbfla, pacTUpaHue caxapa B CTYIMKe,
KMWMNEHWe U KOHJEHCaL NS BOAbl) U XUMMUYeCKUX (FopeHue cBe4vn, npo-
KannBaHue MeAHOW NMPOBOIOKU, B3aUMOAENCTBUE Mesla C KAC/IOTOMN)
ABNEeHUIA, HabNOAeHEe N ONMCaHUE MPU3HAKOB MPOTEKAHUSA XUMUYe-
CKUX peakuuin (pasnoXxeHue caxapa, B3auMofencTBME CEPHON KUC-
NOTbI C X10pUAOM bapus, pasnoxeHune rugpokcuga megu(M) npm Ha-
rpeBaHun, B3aMMOAeNCTBME Xenesa ¢ pactBopoM conu mean(M)); mns-
yuyeHune cnocoboB pasfenieHnuss cmeceil (C MNOMOLWLbK MarHmTa,
unbTpoBaHWe, BbliNapuBaHWe, AUCTUNAALUA, XpoMaTorpadgus),
npoBejeHUe OUNCTKN NOBAPEHHON conun; HabnaeHe U oNucaHue pe-
3yNbTaTOB MPOBeAEHUS OMbITa, UWIIOCTPUPYHOLLEFO 3aKOH COXpaHe-
HMS Maccbl; co3gaHune Mofeneit MoneKys (LLapoCTePXHEBbIX).

BaxkHelilwne npeancrtaBuTenn HeopraHn4yeckmx eewecTs

Bo3gyx — cmecb rasos. CocTaB Bo3gyxa. Kncnopog — aneMeHT U
npocToe BelecTBO. HaxoXAeHWe Kucnopoga B npupoje, usmue-
CKMEe N XUMUUecKue cBoiicTBa (peakuum ropeHusn). Okcuabl. Mpu-
MeHeHue Kucnopoga. Cnocobbl NonyYeHUs Kuciopoga B nabopato-

XNMUA. 8— 9 knacchl 9



pyv 1 nNpoMmbilWIeHHOCTNU. KpyroBopoT Kucnopoja B Npupoge.
O30H — annoTponHas MoAngpuUKaLma Kncnopoaa.

TennoBon 3PPeKT XMMUYECKON peakunun, TepMOXMMUYECKMUE
YyPaBHEHUSA, 3K30 U 3HAOTEPMUYECKUE peaKuun. TONNNBO: Yyrosb n
MeTaH. 3arps3HeHWe BO3jyXa, yCU/eHWe NapHUKOBOro adekTa,
paspylieHune 030HOBOI O C/OSA.

Bogopos — 3nemMeHT ¥ NpoCTOe Bew,ecTBo. HaxoxaeHune Bogopo-
fa B npupoje, hU3MYeCKNEe U XMMMUYECKUe CBOCTBA, MPUMEHEHME,
crnocobbl nonyyeHus. KNcnotbl 1 coNu.

KonunyecTtBo Bewectea. Monb. MonsapHaa macca. 3akoH ABoragpo.
MonsapHbI 06bEM ras3oB. PacyéTbl N0 XMMUYECKUM YPaBHEHUAM.

dusmMyeckune cBoicTBa BoAbl. Boja Kak pacTBopuTenb. PacTso-
pbl. HacbilweHHble U HeHaCbIWEeHHbIe PacTBOPbl. PacTBOPNUMOCT b
Bew,ecTB B Boje.1 MaccoBas [oNns BewecTBa B pacTBope. Xumumye-
ckue cBolicTBa Boabl. OcCHOBaHUA. Ponb pacTBOpPOB B Mpupoge 1 B
XXU3HW YenoBeka. KpyrosopoT BOAbI B NPUpoAe. 3arpsasHeHue npu-
pofHbIX Bog. OXpaHa 1 04YUCTKa MPUPOLHbIX BOA.

Knaccnurkauma HeopraHn4veckux coeguHeHuii. Okeugbl. Knac-
cnukauma okcupos: coseobpasytowme (OCHOBHble, KWUC/OTHbIE,
aMm(oTepHble) U Heconeobpasywuwmnme. HoMeHKNaTypa OKCULOB
(MexxgyHapofHas M TpuBuanbHasa). PuU3MYeCKMe U XUMUYECKMe
cBOlicTBa OKCMAOB. [oNyyeHne OKCM0B.

OcHoBaHusa. Knaccugumkaumsa OCHOBaHW: LWENOYM M HepacTBO-
pVMble OCHOBaHUA. HoMeHKaTypa OCHOBaHUI (MeXAyHapoAHas u
TpuBManbHas). ®un3nyeckme U XMMUYECKNE CBOMCTBA OCHOBAHWUIA.
MonyyeHne oCHOBaHUIA.

Kucnotel. Knaccugpukaumsa kucnot. HomeHknatypa Kucnot
(MexxgyHapofHas M TpuBuanbHasa). PuU3MYeCKMe U XUMUYECKMe
CBOMCTBA KuUcnoT. Pag akTuBHocTn MeTannos H. H. BekeToBa. lMo-
Ny4yeHwune K1CorT.

Conn. HomeHknaTypa conein (MexxayHapoAgHas n TpMBMasbHas).
dunsnyeckne n xumunyeckue ceolictea coneii. MonyyeHune conei.

MeHeTnyeckas CBA3b MEXAY KjlacCaMyW HeOpraHMYeckux coefu-
HEHWNA.

XUMNYECKUA 3KCMEPUMEHT: KauyeCcTBEHHOe onpejeneHue copep-
XXaHnsA Kucnopoja B BO3gyxe; nosyyeHue, cobmpaHue, pacrnosHaBa-
HVe U U3yYeHne CBOMCTB KMUcnopoaa; HabnogeHne B3auMoLencTBus
BELLECTB C KUC/IOPOLOM U YCNOBUA BOSHUKHOBEHUA U NPEKpaLLeHns
ropeHunsa (noxapa); o3HakKoMJseHue ¢ o6bpasLaMmuy OKCMLOB U onuca-
HVWe MX CBOWCTB; MONy4YeHue, cobupaHme, pacno3HaBaHue N nlyde-

1 KypcmBoM 0603Ha4veH yyebHbI MaTepuas, KOTOpbI M3y4aeTcs, HO He
BbIHOCUTCS Ha MPOMEXYTOUHYHO 1 UTOTOBYHO aTTecTalmio.
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HVe CBOWMCTB Bojopoda (ropeHue); B3aumogelicTBue BOJOPOAA C OK-
cngom megn() (BoO3MOXKHO MCNO/Ib30BaHWE BMUAeoMaTepmnanos); Ha-
6ntoneHe 06pa3LoB BelLecTB KOMM4YecTBOM 1 Monb; muccnegoBaHue
0CO6EHHOCTEN pacTBOPEHMSA BeLWEecTB C pa3/IMYHON pPacTBOPUMO-
CTbi0; MPUTOTOBJIEHWE PAcTBOPOB C ONpefeNéHHOW MaccoBOW fonei
pacTBOPEHHOr 0 BELLECTBA; B3aMMOJeNCTBME BOAbI C MeTannamu (Ha-
TpMeM W KanbuueM) (BO3MOXHO WCMOMb30BaHWe BuUaeomatepua-
NOB); onpefjeneHne pacTBOPOB KUCAOT W WiefoYveld ¢ MOMOLbI0 UH-
LMKaTOpPOB; nccnegoBaHne 06pasL,0B HEOPraHMYeCKNX BELLECTB pas-
NINYHBbIX KaccoB; HabnwgeHWe U3MEHEHUS OKpacKu MHAMKATOpOB
B pacTBOpax KWUC/OT U L esoyeil; n3yyeHne B3auMoAelicTBUSE OKCU-
fa megun(M) c pacTBOPOM CEPHON KWUCMOTbI, KUCAOT C MeTannamu,
peakuuii HeMTpanusaynun; NoayvYeHUe HePacTBOPMMbIX OCHOBaHUMA,
BbITECHEHME O4HOr0 MeTanna APYrum M3 pacTBopa COMuW; pelleHue
9KCMepMMeHTaNbHbIX 3a4a4 Mo Teme «Ba)kHelilne Knaccbl Heopra-
HUYECKUX COEAUHEHUN».

Mepuognyecknii 3akoH n Meprnogunyeckan cucrtema
XUMuyeckux anemeHToB [. N. MeHgeneesa. CtpoeHne aTomoB.
Xumunyeckas cBA3b. OKMCANTENBHO-BOCCTAHOBUTE/IbHbIE peakuun

MepBble NONbITKW KnaccupukKaymm XMmMmnyeckKnx anemMmeHTos. MNo-
HATWE O rpynnax CXOAHbIX 3/1IEMEHTOB (LLe/I0YHbIE M LWe/I0YHO3e-
MeflbHble MeTas/ibl, rafnoreHbl, UHEPTHblIe rasbl). 3/1eMeHTbl, KOTO-
pble 06pasyloT aMPOTEPHbIE OKCUAbI N TULPOKCUAbI.

Mepuognyecknii 3akoH. Mepunognyeckass CUCTEMA XUMMUYECKUX
anemeHToB [. . MeHpeneesa. KopoTkonepuogHasa v GJINHHOMNEPU-
ofHasa ¢opMbl Mepunoamyeckolr CUCTEMbl XUMUYECKNX 3NEMEHTOB
L. N. MeHgeneeBa. Mepuogbl 1 rpynnbl. ®M3MYECKUA CMbICA NO-
PALKOBOro HOMepa, HOMepoB Nepuoja u rpynnbl 31IeMeHTa.

CTpoeHune atomoB. CocTaB aTOMHbIX Afep. M30Tonbl. ONEKTPOHbI.
CTpoeHMe 3/IeKTPOHHbIX 060/104eK aTOMOB MepBbIX 20 XUMUYECKUX
anemeHTOB lMepunoanyeckoit cuctembl [,. 1. MeHgeneeBa. XapakTe-
PUCTNKA XMMMUYECKOr0 3/1IeMeHTa No ero nonoXXeHuto B [Nepunogunye-
cKoi cucteme . V. MeHgeneeBa.

3aKOHOMEPHOCTU U3MEHEHNA pajnyca aTOMOB XMMUYECKUX 3fie-
MEHTOB, MeTa/l/IMYEeCKNX U HEMeTaNIMUYeCKNUX CBOMCTB MO rpynnam
n nepuogam. 3HauveHue Mepnogmnyeckoro 3akoHa m MNMepnoanyecKoii
CUCTEMbI XUMWYECKMX 3/IEMEHTOB ANA Pa3BUTUA HAYKU U NPaKTU-
Kn. . . MeHpaeneeB — YY&HbIN N FrpaXKjaHuH.

Xummnyeckaa cBA3b. KoBaneHTHaa (nonspHas v HenonsapHas)
CBA3b. D/IEKTPOOTPULLATENBHOCTb XMMUNYECKUX 3/IeMEHTOB. VIoHHas
CBA3b.
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CTeneHb OKUC/eHUSI. OKUCUTENbHO-BOCCTAHOBUTENbHbIE peak-
umnun. NMpoueccbl OKUCAEHNUS U BOCCTAHOBNEHUSA. OKUCAUTENN U BOC-
CTaHOBUTENN,

XUMUUECKUI IKCNepUMeEHT: M3y4yeHue 06pa3L,0B BeLLECTB MeTan-
JIOB ¥ HEMeTas/ioB; B3aMMOfelicTBMe TMAPOKCMAA LMHKA C pacTBo-
paMy KUCMOT 1 LienoYeid; NpoBefeHNe OMNbITOB, UIMIOCTPUPYHO LWL UX
npuMepbl OKMUCUTENbHO-BOCCTAaHOBUTENIbHbLIX peakuuii (ropeHue,
peakuuy pasfoXeHns, CoeaUHEHNS).

MexnpeameTHble CBA3N

Peanusaums MexnpegMeTHbIX CBSA3eld NpU UIYUYEHUU XUMUU
B 8 KJlacce OCYLLEeCTBASETCS Yepe3 MCNOMb30BaHWE KaK 061X ecTe-
CTBEHHO-HAYUYHbIX MOHATUNA, TaK U MOHATU, ABNSKOUUXCA CUCTEM-
HbIMW AN OTAENbHbIX NPEeLMETOB eCTECTBEHHO-HAY4YHOro LuKna.

O6Lne eCTECTBEHHO-HAYUYHbIe MOHATUSA: Hay4YHbIN (haKT, rMnoTe-
3a, Teopus, 3aKOH, aHanu3, CMHTe3, Knaccupukauums, nepnogmu-
HOCTb, HabnlofeHMe, 3KCMEPUMEHT, MOAE/MPOBaHUE, U3MEpPeHUE,
MOAeNb, AB/IEHNUE.

dusnka: matepus, aTtom, 3N1eKTPOH, MPOTOH, HEATPOH, MOH, HY-
KAuj, N30TOMNbl, PafgM0aKTUBHOCTb, MOeKyna, 3/IeKTPUYecKuin 3a-
pag, Bew,ecTBo, Teno, 06bEM, arperaTHoe COCTOSIHUE BelllecTBa, ras,
(hM3nyecKne BeNNYUYNHbI, eUHULBI M3MEPEHUS, KOCMOC, NaHeThl,
3Bé3abl, ConHue.

Bronoruna: gpoTocuHTE3, AblXaHue, buochepa.

leorpagua: atmocdepa, rugpochepa, MMHepanbl, FOPHble NOpPO-
Abl, NONe3Hble UCKOMaeMble, TOMNINBO, BOAHbIE pPecypcChl.

9 KJIACC

BeuiecTtBo 1 XxuMmunyeckaa peakums

Mepuognueckuii 3akoH. Mepuogmueckasl CMCTeMa XUMUYECKUX
anemeHToB [. V1. MeHpaeneeBa. CTpoeHWe aTOMOB. 3aKOHOMEPHOCTU B
N3MEHEHUMN CBOMCTB XMMWUYECKUX 3/IEMEHTOB MEPBbIX TPEX MNepuo-
[0B, Kanus, KanbLusi U UX COeAUHEHWNI B COOTBETCTBUM C MOMTOXKEHU-
eM 9/1eMeHTOB B MepunoanyecKoli cucTemMe 1 CTPOEHMEM X aTOMOB.

CTpoeHure BellecTBa: BUAbl XMMUUYECKON CBSA3U. TUMbl KpPUCTas-
NINYECKUX PeéToK, 3aBUCMMOCTb CBOWCTB BELLECTBA OT TUMa Kpu-
CTaNNMYecKol pelléTKN U BUAA XMMUYECKO CBA3N.

Knaccugpukaums M HOMeHKNaTypa HeopraHM4yeckKux BeLLECTB
(MexpayHapogHass M TpuBManbHas). XMMUUYECKUe CBOWCTBa Be-
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LLEeCTB, OTHOCALLMXCA K Pas/IMYHbIM KlaccamM HEeOpraHMYecKmnx co-
eAVHEHW, TreHeTUYeCcKas CBA3b HEOPraHUYeCKMX BeLLeCTB.

Knaccupukauns XuMmn4yecKnx peakumn no pasiMyHbIM NprsHa-
Kam (Mo Yymcny m cocTaBy y4yacTBYHLLMX B peaKLMKn BellecTB, Mo Te-
NnnoBoMy 3pPeKTy, MO U3MEHEHUIO CTeneHell OKMUCeHUSs XUMnYe-
CKMX 3/1IEMEHTOB, MO 06paTMMOCTM, MO y4yacTUK KaTanmsatopa).
JK30- M 3HAOTEPMUYECKNE peakLuu, TEPMOXMMUYECKUE ypaBHe-
HUS.

MoHATUE 0 CKOPOCTU XMMUYECKOM peakunu. MoHaTne 06 obpaTu-
MbIX U HEOBPATUMbIX XUMUYECKNX peaKLUusax. MoHATUE 0 TOMOTreH-
HbIX U FeTEepPOreHHbIX peakuuax. NMoHATNE 0 XMMUYECKOM PaBHO-
Becun. @ aKTOpbl, BANAKLINE HA CKOPOCT b XMMUYECKON peakuum u
MONO>KeHNe XMMMNYECKOro paBHOBECUS.

OKNCNNTENbHO-BOCCTAHOBUTE/IbHbIE peaKLUu, 3N1eKTPOHHbIN ba-
NaHC OKMWCNWTENbHO-BOCCTAHOBUTENbHOW peakuun. CocTaBfieHMe
YPaBHEHUN OKNCANTE/IbHO-BOCCTAHOBUTEbHbIX peaKuuii ¢ Mcnosb-
30BaHMeEM MeT0ja 3/IEKTPOHHOro 6anaHca.

Teopus 3NeKTPONNUTUYUECKON AuccoynaLmmn. 3MeKTPONUTbLI U He-
3N1eKTPONUTbl. KaTWOHbI, aHWOHbI. MexaHuW3M AauccoumaLuun Be-
LWEeCTB C Pas/IMYHbIMM BUAAMU XUMNYECKON cBSA3N. CTeneHb ANCCO-
umaunun. CunbHble N cnabble 3NeKTPONUTHI.

Peakuun MOHHOro o6MeHa. YC/10BUSI MPOTEKaHUS peaKLWUiAd NOH-
HOro o6mMeHa, MOMIHble N COKpaléHHbIE MOHHbIE YPaBHEHUS peak-
ynin. CBoNCTBa KMCNOT, OCHOBAHWI U COMel B CBEeTe NpeAcTaBNeHUN
06 3NeKTPONUTUYEeCKON gunccoumauynm. KayecTBeHHble peaKunu Ha
NOHbI. MOHSATNE O TMAPONN3E COMEN.

XUMNYECKUA 3KCNEPUMEHT: 03HAKOMJIEHWE C MOAENSIMU KpU-
CTaNINYeCKUX peléToK HeopraHMYecKMUX BELEeCTB — MeTasioB U
HemeTannoB (rpauta 1 anmasa), C0XKHbIX BELW,ECTB (xn1opuga Ha-
Tpus); nccnefoBaHMe 3aBUCUMOCTY CKOPOCTM XMMMUYUECKOM peaKkuuu
0T BO3JelcTBUSA pasIMUHbIX (DAKTOPOB; UCCMefOBaHUE 3/1EKTPOMpPO-
BOAHOCTM pacTBOPOB BeLLECTB, Mpouecca guccoumalmm KUCnoT, Le-
noYen n coneli (BO3MOXHO MCMO/b30BaHME BUAeOMaTepunanoB); Npo-
BefleHVe OMNbITOB, MAMOCTPUPYIOLWNX NPU3HAKN NPOTEKAHUS peak-
UMin MoHHOro obmeHa (obpa3oBaHMe ocajka, BblAeneHWe Trasa,
o6pasoBaHMe BOAbI); OMbITOB, UAMIOCTPUPYIOLWUX NPUMEPbl OKUCIN-
TeNbHO-BOCCTAHOBUTENbHbIX peakuuii (ropeHue, peakuum pasno-
XEHUS, COeAMHEHMNS); pacrno3HaBaHWe HEOpPraHMYecKMX BELLECTB C
NMOMOLLbI0 KAaYeCTBEHHbIX peakKUWi Ha WOHbI; pelleHne 3KCrepu-
MEeHTas/IbHbIX 3ajau.
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HemeTtannbl N nx coegnHeHUA

O6uasa xapakTepucTuka ranoreHoB. OCO6EHHOCTU CTPOEHUS aTo-
MOB, XapaKTepHble CTeneHW okKuUcreHusi. CTpoeHne U GusnMyeckne
CBOWMCTBA NMPOCTbIX BELLECTB — rasioreHoB. XMMUUYecKue cBoOlicTBa
Ha NnpuMepe xaopa (B3aumogelicTBUe c MeTannamMmu, HemeTanaamu,
wenovamu). Xnoposogopos. ConsiHass KAUCN0OTa, XUMUYECKME CBOM-
CTBa, MONy4YeHUe, NpUMeHeHue. [leicTBME Xa0pa 1M XJI0pOBOAOPOAA
Ha opraHu3M 4enoBeka. BaxHeWlwne xaopugbl U UX Hax0oXAeHUe
B npupoje.

O6uasa xapakTepuctuka snemeHToB VIA-rpynnbl. OcobeHHOCTU
CTPOEHUSI aTOMOB, XapaKTepHble CTENEHN OKUC/IEHUS.

CTpoeHue n pusmyeckmne cBONCTBA NPOCTbIX BELLECTB — KUC/O-
pofa 1 cepbl. ANNOTPONHbIE MOANGDUKALUN KUCNOPOSa 1 cepbl. XU-
MUUeckune cBoicTBa cepbl. CepoBOAOPOA, CTPOeHUE, hU3MUeCKNe U
Xumunyeckue colictea. OKCcUAbl cepbl KakK NMpejcTaBUTeNIn KUCI0T-
HbIX OKcMAO0B. CepHas KuUcnoTa, Pusnyeckme U XMMmn4eckKue cBOIi-
cTBa (obwme Kak npeacTaBUTeNns Knacca KUCNOT U cneuunduye-
ckune). XMMuUyeckue peakumnu, nexatyme B 0CHOBE NPOMbILLIEHHOTO
crnocoba MONy4YeHUS CEPHOW KUCNOTbl. MpumeHeHne. Conu cepHoi
KMCNOThl, KayeCcTBeHHas peakums Ha cynbdaT-moH. HaxoxpgeHue
cepbl 1 eé coegMHeHNI B npupoge. XuMnyeckoe 3arpsa3HeHune oKpy-
XarwLuen cpeabl COefUHEHUSAMUN cepbl (KUCNOTHbIE AOXAMW, 3arpsas-
HeHMe BO3AYyXa U BOAOEMOB), CNOCO6bI €ro NpeaoTBPaLLEeHUS.

O6uasa xapakTepucTtuka anemeHToB VA-rpynnbl. OcobeHHOCTU
CTPOEHUS aTOMOB, XapaKTepHble CTENEHN OKUC/TEHUS.

A30T, pacnpocTpaHeHue B Nnpupoge, GuUanyveckme u XMMmUUecKne
cBoiicTBa. KpyroBopoT a3oTa B npupoge. AMMUak, ero gpusnyeckme
N XMMMUYeCKMe CBOMCTBA, Nony4vyeHue U npumeHeHue. Connm ammo-
HUA, UX PUINYECKNE N XMMUYECKUe CBONCTBA, NpuMeHeHue. Kave-
CTBEHHAA peaKuuWs Ha MOHbl aMMOHUSA. A30THasa KucnoTa, eé nony-
yeHue, PU3MUeCKMe U XUMMYecKne cBolicTBa (obLime Kak npeacra-
BUTeNA Kjaacca KUCNoT U cneunpudeckne). Kcnonb3soBaHue
HUTPAaTOB 1 cofleli aMMOHMSA B Ka4eCTBe MUHepasibHbIX YA06peHNI.
XUMnUecKoe 3arpsisHeHVe OKpYyXalwLlwed cpeibl COEAVHEHUAMMN
asoTa (KMCNOTHbIE JOXAWN, 3arpsi3HeHMe BO3AyXa, NMOYUBbI M BOAOE-
MOB).

docop, annoTponHbie MogupmkKaumm gocdopa, huanyeckue um
XMMuMyecKkune ceoinctea. Okeng pocopa”™) u pochopHas KucnoTa,
(hM3MYeCKNEe N XMMUNYECKNE CBOICTBA, Nony4deHue. Mcnonb3oBaHue
thochaToB B Ka4eCcTBe MUHEPanbHbIX YA06PEeHUA.

Obuwas xapakTepucTuka anemeHToB 'YA-rpynnbl. Oco6eHHOCTU
CTPOEHNS aTOMOB, XapaKTepHble CTeNeHN OKUCAEHUS.
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Yrnepog, annoTponHbie MOAUPUKALNK, pACNPOCTPaHEHME B MpU-
poae, pu3nYeCKNe N XMMMUecKmne cBolictea. Agcopbumns. Kpyroso-
poT yrnepoga B npupoge. OKcuabl yrinepoga, ux usnyveckme n xu-
MWYeCKNe CBOWNCTBA, AeNCTBME HA XMWBbIe OPraHU3Mbl, NOayvYeHUe
W NpUMeHeHNe. JKOOrMYecKkne Npo6aemMbl, CBA3aHHbIe C OKCUAOM
yrnepoga(l'y); runoTesa rnobanbHOro NoTensieHUsa Kaumarta; nap-
HUKOBbIN 3PheKT. YrosibHaa Kucaota u eé conm, nx Gusnyveckme m
XMMUYECKNE CBOICTBA, MOMyYeHMe U npumeHeHue. KauvecTBeHHas
peakunsa Ha Kapb6oHaT-MOHbI. Mcnonb3oBaHue Kap6boHaTOB B ObITY,
MeAULMHE, MPOMbILLIEHHOCTM N CeIbCKOM X0351CTBe.

MepBOHauyanbHble MOHATUA 06 OpraHMYecKUX BeLlecTBax Kak
0 COeAMHeHUNX yrnepoga (MeTaH, 3TaH, 3TUMEH, aueTUseH, 3TaHoN,
rAVLEpPUH, YKCycHas kucnota). MM x cocTaB U xMMum4yeckoe cTpoe-
Hue. MoOHATME 0 6GMOMOTMYECKN BaXKHbIX BellecTBax: Xupax, 6en-
Kax, yrneBojax — U UX POSU B XU3HU 4YenoBeka. MaTepuanbHoe
eAVHCTBO OPraHMYecKUX N HEOPTaHMYECKNX COEANHEHUIA.

KpemMHUiA, ero usnyveckme M XMMmn4ecKume CBOMCTBA, NOyvYeHUe
N npumeHeHue. CoefMHeHNA KpemMHusA B npupoge. Obwume npepg-
cTaBneHnsa 06 okcnge KpeMHusa(C'Y) n kpemHuneBoi kucnote. Cunn-
KaTbl, UX WCMOMb30BaHWe B ObITY, MeAULMHE, MPOMbILLIEHHOCTL.
Ba>kHelilne cTPOMTENbHbIE MAaTepuansl: Kepamnka, cTeKno, ue-
MeHT, 6eTOH, >Kene3o6eToH. Mpobrembl 6e30MNacHOro UcnonbL3oBa-
HMWS CTPOUTE/IbHBIX MaTepnanoB B NOBCEAHEBHOW XKU3HU.

XUMUYECKNI 3KCMEPUMEHT: M3y4vyeHMe 06pasL0oB HeopraHuue-
CKMX BELLeCTB, CBOWCTB CONIAHOW KWCNOTbl; MNpOBeAeHUEe Kaue-
CTBEHHbIX pPeakunii Ha XTI0pUA-NOHbI U HabnojeHe MPU3HAKOB UX
NpoTeKaHus; OMNbITbl, OTpaxakwline QU3NUYECKNE U XUMUYECKUE
CBOWCTBA rafioreHoB U UX COeAMHEHUN (BO3MOXHO MUCMO/b30BaHMe
BUjeoMaTepuanoB); 03HaKOMJ/ieHWe ¢ obpasuamu xaopugos (rano-
reHMjoB); O3HAKOMJeHMWe C obpasuamMm cepbl U €& COELUHEHUAMUN
(BO3MOXXHO MCMOMb30BaHWEe BUAeoMaTepuasnoB); HabnwaeHue Npo-
uecca obyrnueBaHmsa caxapa nof AeCTBMEM KOHLEHTPUPOBaHHOWA
CEpPHOM KWUCNOTbl; M3YyUYEHWE XUMUYECKUX CBONCTB pa3baBfieHHO
CEepHON KWUCNOTbl, NMPOBeAeHNEe KayeCTBEHHOW peakUWM Ha CYy/b-
(haT-noH 1M HabnwaeHne npru3Haka eé NPoTeKaHUs; 03HAKOMJ/IeHue
C (hM3MyecKMMM CBOMCTBaMWU asoTa, ocdopa M UX COeAMHEHWNA
(BO3MOXHO MCMOMb30BaHWe Bujeomatepuanos), obpasuammy asoT-
HbIX U (DOCOPHbIX YA0O6PEHUI; Nony4vyeHne, cobupaHmne, pacnosHa-
BaHWe U M3y4yeHUe CBONCTB aMMMaKka; NpoBefeHNe KauyeCTBEHHbIX
peakuunii Ha MOH aMMOHUA © ocaT-uoOH U U3yUeHUe NPU3HAKOB
UX MNPOTeKaHWUs, B3aMMOLeNCTBUE KOHLEHTPUPOBAHHOIW a30THOIA
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KUCNOTbI C MeAblo (BO3MOXHO MCNOMb30BaHWe BUAeOMaTepuanos);
n3yyeHne MOJeNeil KpUCTaNIMUeCcKNX pelléTokK anMasa, rpagura,
(hynnepeHa; 03HAKOMJ/IEHME C MPOL,ECCOM aAcopbuunm PacTBOPEH-
HbIX BELECTB aKTUBUPOBAHHbLIM YI/1éM U YCTPOWCTBOM NPOTUBOTra-
3a; nonydeHue, cobupaHue, pacnosHaBaHWe UM U3y4YeHWe CBOICTB
YINeKNCNOoro rasa; npoBefeHne KaueCcTBEHHbIX peakumnii Ha Kap6o-
HaT- U CUIMKAT-UOHbI U M3yUyeHUe NPU3HAKOB UX MPOTEKaHUs; 03-
HaKOMJ/IeHUE C MPOAYKLUMENR CUANKATHO MPOMbILIIEHHOCTW; peLle-
HUe 3KCMePUMEHTaNIbHbIX 3a4a4y Mo TeMe «BaxHelw e HemeTan bl
N UX COELUHEHUSI»,

MeTannel U X coefuHeHuns

Obuwasa xapakKTepucTmka XMMUYECKNX 3/1IEMEHTOB — MeTas/ioB
Ha OCHOBAHWMW UX NONOXeHUS B lepuognyveckoi cucTeme XuMmumye-
cknx anemeHToB . M. MeHaeneesa n cTpoeHNs atomoB. CTpoeHue
MeTannoB. MeTannmyeckas CBS3b M MeTaj/IM4yecKas Kpuctaniun-
yeckas pewéTKa. DNEeKTPOXMMUYECKNI pAA HaNpshKeHU meTan-
noB. ®un3nyecKne 1 XMMU4YecKue cBoncTea metannos. Ob6wme cno-
cobbl NonyyeHusa meTtannoB. NMOHATUe 0 KOPPO3UWM MeTasnnoB, OcC-
HOBHble CNOCO6bI 3alUThl UX OT KOppPOo3nu. Cnnasbl (CTanb, YYryH,
JopantoMUHW, 6poH3a) U UX NPpUMeHeHME B 6bITY U NPOMBbI LLJ1EH-
HOCTW.

LLLenoyHblie MeTanbl: NonoXxeHue B Meprognyveckon cncTeme Xu-
MUYecKunx anemeHToB . . MeHaeneesa; CTPOEHME UX aTOMOB; Ha-
X0XAeHne B npupoge. ®Pu3nUvecKMe U XMMUYeECKUe CBoOlicTBa (Ha
npumepe HaTpua u Kanua). OKCUibl U TMAPOKCUAbI HATPUA U Ka-
nma. FpumMeHeHMe LWeNoYHbIX MeTan10B U UX COeAUHEHUNA.

LLLenoyHo3emMenbHble MeTanilbl MarHUA M KanbLUWA: NONOXKEHUE
B MepnoanyecKoihi cucTemMe XMMMUYECKNX 3nemMeHTOB [. V. MeHpe-
NeeBa; CTPOeEHUE MX aTOMOB; HaxoXfjeHue B npupoge. ®unsnyeckue
N XUMMNYeCKMe CBOMCTBA MarH1s U Kanbluns. BaxHelilune coefguHe-
HUA Kanbumnsa (oKcug, rmagpokcua, conn). XXEcTKOCTb BOAbI U CNOCO-
6bl €€ ycTpaHeHUS.

ANOMUHUIA: nonoxeHue B lMepuofnyecKOn CUCTEME XUMUYe-
CKUX 3anemeHTOB [. 1. MeHaeneeBa; CTpOeHWe aToMa; HaxoXAeHue
B npupoje. ®u3nyeckue n XMmMmun4yeckune cCBOCTBa aNtoMUHUA. AM-
(hoTepHble CBOMNCTBA OKCUAA N TUAPOKCUAA alOMUHUSA.

XKene3o: nonoxeHue B lMepnoanyecKoih cucTeMe XUMUYECKMUX
anemeHTOoB [. V. MeHpaeneeBa; CTpOeHWe aToMa; HaxoXfeHue B
npupoge. ®unsnyeckne N XMMMYeCKNe CBONCTBA Xenesza. OKcUfbl,
rmgpokcuabl 1 conu xenesa(M) nxenesa(ll), nx cocrtas, cBOWCTBA
W nonyyeHue.
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XMUMUYECKUNA 3KCMEPUMEHT: 03HAKOMJ/IeHe ¢ obpasuamMmm metasn-
N10B 1 CMNNABOB, UX PU3NUYECKUMM CBOWCTBAMU; M3YyUYeHUE pe3y/bTa-
TOB KOPPO3MK MeTasnnoB (BO3MOXHO MCMONb30BaHMe BuaeoMaTepu-
anoB), 0COGEHHOCTel B3aMMOeNCTBMS OKCUAA KaNbUUs U HATpPUN
C BOAOI (BO3MOXHO WCMOMb30BaHWE BUaeoMaTepuanos); Mcceno-
BaHWe CBOWCTB XECTKOI BOAbI; NpoLlecca ropeHuns xenesa B KUCMO-
poge (BO3MOXHO WCMO/Mb30BaHWe BuUgeoMaTepuasnos); MNPU3HAKOB
NpPoTeKaHWs Ka4yeCcTBEHHbIX peakKUunii Ha UOHbI (MarHusa, Kanbuus,
antmMuHnus, unMHka, xenesa(Mn) uxenesa(ll), megn(MN)); Habnwoge-
HUEe M OonucaHuWe MNPOLLECCOB OKpallMBaHWSA MAamMeHW MOHaMMU Ha-
TPUS, Kanms 1 Kanbumnsa (BO3MOXHO UCMNONb30BaHMe BULEOMATEPU-
anoB); uccregoBaHme aMPOTePHbIX CBONCTB MMAPOKCMAA aNntloMUHUS
M TMAPOKCUAA LUMHKA; pelleHne sKCNepuMeHTanbHbIX 3ag4a4 no Te-
Me «BaxHelilne MeTan bl U X COEAUHEHUSI».

Xumus 1 okpyxarouias cpefa

HoBble MaTepuanbl 1 TexHONorun. BewecTBa 1 maTtepranbl B No-
BCEAHEBHOM X M3HU 4YenoBeka. XMMuUsa u 3goposbe. besonacHoe nc-
Nosb30BaHMe BELLECTB U XMMUYECKNX peakuunii B 6biTy. MepBas no-
MOLLLb MPY XUMUYECKUX 0XOrax n oTpaBseHUsAX. OCHOBbI 3KOM0MU-
YEeCKOW rpamMOTHOCTM. XMMWUUYECKOe 3arpsaAsHeHUe OKpyXxatouiel
cpeabl (NpefenbHasa gonycTtumasa KoHueHTpayuna sewects — MAK).
Ponb XMMnuM B pelieHnn 3KON0rn4eckmx npobnem.

MpupogHble NCTOYHUKMW YINeBOAOPOLOB (Yrofb, MPUPOAHBINA ras,
He(hTb), NPOAYKTblI UX NepepaboTKU, MX Po/sib B 6bITY M MPOMbILL-
NEeHHOCTM.

XUMNYECKUA 3SKCMNEPUMEHT: WM3y4dyeHuMe 06pasLoB MaTepuanos
(cTekno, cnnaBbl MeTannoB, MNOJIMMeEPHbIE MaTepuarnsbl).

MeXnpeameTHble CBA3U

Peanunsayunsi MeXnpegMeTHbIX CBS3eli NpW U3YyYeHUU XUMUU B
9 Kfnacce ocyLlecTBASETCS yepe3 UCMOMNb30BaHWEe KaK 06LLMX ecTe-
CTBEHHO-Hay4YHbIX MOHATUIA, TaK U MOHATUI, ABNAOLULMXCA CUCTEM-
HbIMW AN OTAE/bHbIX NPEAMETOB €CTECTBEHHO-HAYYHOr0 LKA,

O6uMe eCTeCTBEHHO-HAYUYHbIe MOHATUSA: HaYUHbI GaKT, rMNoTe-
3a, 3aKOH, Teopus, aHa/u3, CMHTe3, Kaaccudukauus, nepuoany-
HOCTb, Hab/loAeHMUe, 3KCMEPUMEHT, MOAENUPOBaAHUE, U3MeEpPeHUe,
Mofenb, ABNeHNe, NapHUKOBbIN 3 PeKT, TEXHONOTUsA, maTepuansbl.

®un3nKa: MaTepus, aTom, 3/IeKTPOH, NMPOTOH, HEATPOH, UOH, HY-
KAnga, U30TOMbl, PagMoaKTUBHOCTb, MOJIeEKYa, 3NeKTPUYECKUIA 3a-
psif, NPOBOAHMKM, NONYNPOBOAHUKN, AUINEKTPUKU, (DOTOI/IEMEHT,
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BelllecTBO, Tefno, 06bEM, arperaTHoe COCTOSIHUE BeLecTBa, ras, pac-
TBOpP, PacTBOPMMOCTb, KpUcTananMyeckas pewéTka, cnnaBbl, pusn-
YecKue BE/IMYUHbI, eAUHULbI U3MEPEHNS, KOCMMUYECKOe MPOCTpaH-
CTBO, NnaHeThl, 3Bé34bl, ConHue.

Buonorna: ¢oTocuHTeE3, AblXaHue, 6uochepa, aKocucTtema, Mu-
HepasibHble yA06peHUsi, MUKPO3NIEMEHTbI, MaKpPO3/leMeHThbl, NMUTa-
Te/lbHble BELLECTBA.

leorpagua: atmochepa, rugpocdepa, MMHepanbl, FOPHble NOPO-
Abl, MONe3Hble UCKOMaeMble, TOMNMNBO, BOAHbIE pPeCcypChl.
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MNAHVAPYEMBIE PE3Y/NbTATbI OCBOEHNA
YYEBHOIO NMPEAMETA «XUMWNA» HA YPOBHE
OCHOBHOI'O OBLEr0 OBPA30BAHUA

M3yyeHne XMMWUWN B OCHOBHOIA LUKOJIe HANMpaB/ieHO Ha JOCTMXe-
Hue o06y4YaroWwMUMUCA IMYHOCTHBLIX, MeTanpeaMeTHbIX M NpeaMeT-
HbIX Pe3y/ibTaToB 0CBOEHMS YUe6HOro npegmeTa.

JINYHOCTHbIE pe3ynbTaThl

JINYUHOCTHbIE pe3yNbTaTbl OCBOEHUS MpPorpaMMbl OCHOBHOrO 06-
Lero o6pasoBaHna JOCTUTAOTCS B X04e 06YUYEHUS XMMUU B eANH-
cTBe yUYeGHOW 1 BocnuTaTe/bHOM fesTeNbHOCTM OpraHusayum B co-
OTBETCTBUU C TPAAULMNOHHBLIMU POCCUNCKUMU COLUOKYTbTYPHBIMU
N AYXOBHO-HPABCTBEHHbLIMMW LEHHOCTAMU, NPUHATBLIMU B 06LLECTBE
npaBuiiaMy U HOpMamu MOBEeAEeHMSI U CMOCOGCTBYIOT MpoleccaM ca-
MOMO3HAHWUS, CAMOPa3BUTUSA U colmManmsaynm obyyatroLunuxcs.

JINYHOCTHbIE pe3ynbTaTbl OTpaXkalwT CPOPMUPOBAHHOCTbL, B TOM
yucne B YacTu:

[MaTpuoTnyeckoro socnmuTaHunsa

1) UEHHOCTHOrO OTHOLWEHUSA K OTEYEeCTBEHHOMY KY/bTYPHOMY,
UCTOPMYECKOMY M HAYHYHOMY Hacneguto, NOHUMaHNSA 3HAYEeHUS XU-
MWYECKO HayKM B XXWU3HW COBPEMEHHOr0 06L,ecTBa, CNOCOGHOCTK
BNajeTb AOCTOBEPHOI MHDOpMayneid 0 NnepefoBbliX 4OCTUXEHUAX U
OTKPbITUSAIX MUPOBOM N OTEYECTBEHHOM XMMMUU, 3aMHTEPEeCOBAHHO-
CTV B HAY4YHbIX 3HAHUAX 06 YCTPONCTBE MUpa u 06LLecTBa;

[paxkfaHcKoro socnmMTaHusa

2) npeAcTaBNeHMS 0 coUMaNbHbIX HOpMax W NpaBunax Mexsamnu-
HOCTHbIX OTHOLUIEHWA B KO/NEKTWBE, KOMMYHWKATUBHOWA KOMMe-
TEHTHOCTM B 06W,ECTBEHHO MOJIE3HON, y4ebHO-UCcCNefoBaTENbCKOMN,
TBOPYECKOW W APYrux Buaax AesATeNbHOCTU; FOTOBHOCTU K pasHoO-
06pa3HO COBMECTHOW [eATeNIbHOCTU MPWU BbINOMHEHUN Y4YebHbIX,
nosHaBaTeNbHbIX 3afa4y, BbIMO/IHEHUN XUMUYECKNX IKCMEPUMEH-
TOB, CO3faHNN Y4eOHbIX MPOEKTOB, CTPEM/IEHUS K B3aMMOMOHUMa-
HMIO M B3aMMOMNOMOLLWN B NpoLecce 3Tol y4yebHOW AesaTeNbHOCTU; ro-
TOBHOCTW OLEHMBaATb CBOE MOBefleHWe M MOCTYNKW CBOUX TOBapu-
e € MNo3MUMM HPaBCTBEHHbIX W MNPaBOBbIX HOPM C Y4YETOM
0CO3HAHWSA NOCeACTBUIA NOCTYNKOB;

LIeHHOCTM Hay4yHOro nosHaHus

3) MMPOBO33pPEHYECKNX MpeAcTaB/ieHUi A O BelecTBe U XUMUYe-
CKOW peakuuun, COOTBETCTBYIOLLMX COBPEMEHHOMY YPOBHIO pa3Bu-
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TUS HAYKW 1 COCTABSAKLLUX OCHOBY ANS1 MOHUMAaHUSA CYULHOCTU Ha-
YUYHOI KapTUHbI MUpa; NpeacTaBeHNin 06 OCHOBHbIX 3aKOHOMEPHO-
CTAX pasBUTUSA MNPUPOAbI, B3aMMOCBSA3SAX 4Yesl0BeKa C MPUPOLHOIA
cpefoii, 0 poNv XMMUN B MO3HAHUUN 3TUX 3aKOHOMEPHOCTE;

4) no3HaBaTeNbHbIX MOTUBOB, HaMpPaB/IeHHbIX Ha NOJy4YeHNe HO-
BbIX 3HAHU N0 XUMUKN, HEO6XO0AUMbBIX A8 06bACHEHNS Habnwfae-
MbIX NPOLECCOB N ABMEHWIA;

5) no3HaBaTeNbHOW, UHDOPMALMOHHON N YNTATENbCKOM KYNbTy-
pbl, B TOM 4YuC/le HaBbIKOB CaMOCTOSAATENIbHON pPaboTbl C YUeOHbIMMU
TeKcTaMu, CNPaBOYHON NMTepaTypon, JOCTYNHLIMU TEXHUYECKUMNA
cpeacTBaMy MHPOPMALLMOHHBLIX TEXHOMOTUNA;

6) nHTepeca K 0Oy4YEeHUO WU MO3HAHWUIO, NOOO3HATE/IbHOCTU, rO-
TOBHOCTW M CMOCOGHOCTY K caM006pa3oBaHnio, MPOEKTHOW u Uccne-
[0BaTeNbCKOW feSATeNbHOCTU, K 0CO3HAHHOMY BbI6OpYy HampaB/ieH-
HOCTW 1 YPOBHSA 06yUYEHMNS B faNbHeNLLeM;

®OopMNUPOBAHUA KYNbTypbl 340P0BbS

7) 0CO3HAHUS LEHHOCTU XXW3HW, OTBETCTBEHHOrO OTHOLUEHUS K
CBOEMY 3[0POBbI, YCTAHOBKW Ha 340POBbIA 06pa3 XXM3HU, 0CO3HA-
HUSA MOCNEeACTBUIA U HENPUATUA BpefHbIX MPUBbIYEK (ynoTpebne-
HUSA ankorosif, HapKOTUKOB, KYpeHus), HeobxognumocTn cobnwope-
HMA NpaBun 6e30MacHOCTY NpPWM 06pPALLEHNN C XUMUYECKUMUN Belle-
CTBaMu B 6bITY U peanbHOl XU3HU;

TpyAoBOro BOCAMTAHUSA

8) MHTepeca K NPaKTUYeCKOMY U3yUyeHUto npodeccuii n Tpyna pas-
JINYHOTO poja, YBaXeHUe K Tpyay U pesynbTaTaM TPYAOBOW fesiTeNb-
HOCTW, B TOM YMC/le HA OCHOBE NPUMeEHEHUS NPeAMETHbIX 3HaHWUIA Mo
XUMWUU, 0CO3HAHHOrO Bbl6Opa MHANBUAYANTbHOW TPAeKTOPUM NPOLON-
XeHUs o6pasoBaHNsA ¢ YYETOM NIMYHOCTHbIX MHTEPECOB U CMOCOGHO-
CTW K XUMMWU, 06LLECTBEHHbIX MHTEPECOB M MOTPEBHOCTEN; yCcneww Hol
npocteccuoHanbHOl AessTeIbHOCTU U PasBUTUS HEOBXOAUMbIX yMe-
HWiA; TOTOBHOCTb afanTUpPoBaThLCsA B NpoeccUoHanbHOW cpeae;

JKON0rn4yeckoro socnutaHusa

9) 3KOMOrMYEeCKM LenecoobpasHoOro OoTHOWEHUA K Npupofe Kak
MCTOUYHWKY XXU3HU HaA 3eM/ie, OCHOBE €€ CyLLeCTBOBAHMUS, MOHWMa-
HUSA LEHHOCTY 340POBOr0 M 6e30MacHOro o6pasa X M3HU, OTBETCTBEH-
HOFO OTHOLWEHUS K COBCTBEHHOMY (PM3NUYECKOMY U MCUXUUYECKOMY
3[0pOBbIO, 0CO3HAHWS LEHHOCTU CO6/0AeHUs npaBus 6e30MacHoro
noBefeHUs npu paboTe ¢ BewecTBaMu, a TaKXe B CUTyalUusiX, yrpo-
Xalo WX 300P0BbI0 U XU3HU NIOAeiA;
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10) cnoco6HOCTU NMPUMEHATbL 3HAHWUA, Mofy4yaemblie NPU U3yude-
HUM XUMUW, ONS pelleHuns 3a4ay, cBA3aHHbIX C OKpyXXatowei npu-
pOAHOW cpefoii, MOBbIWEHNA YPOBHS 3KOOrMYecKol KyNnbTypbl,
0CO3HAHUA rN06a/bHOr0 XapaKTepa 3K0N0TMYecKUX npobaem u ny-
Teli UX pelweHns NocpeacTBOM METOJ0B XUMUMK;

11) 3KONOTrMYECKOT0 MblLIIEHWS, YMEHUS PYKOBOACTBOBATLCS UM
B MO3HaBaTe/IbHOW, KOMMYHWKATUBHOM 1 couManbHOl NpakTUKe.

MeTanpeaMeTHble pe3ynbTaTbl

B cocTaBe MeTanpegMeTHbIX Pe3yNbTaTOB BbIeNSAT 3HAUYNMble
AN opMUpPOBaHNA MUPOBO33PEHUSA OOl eHay4YHble NOHATUA (3a-
KOH, Teopus, NpMuHUNM, TnnoTesa, pakT, cucTema, npolecc, IKcne-
PUMEHT U [p.), KOTOpPble MCMO/b3YIOTCA B €CTECTBEHHO-HAY4YHbIX
yuyebHbIX NpegMeTax 1 MNO3BOMAKT Ha OCHOBE 3HAHWUI N3 3TUX Npej-
MeTOB hopMUpOBaTb NpeAcTaB/eHNe 0 Le/IOCTHOW Hay4YHOW KapTu-
He MuUpa, U YHUBepcanbHble y4yebHble aeiicTBMA (Mo3HaBaTelNbHble,
KOMMYHWKATUBHbIE, PErynsaTUBHbIE), KOTOPble 06ecneynBadT op-
MWpOBaHWEe FOTOBHOCTW K CaMOCTOSITENIbHOMY MaHUPOBAHUK W
OCYLLLeCTB/IEHUIO YUEOHON feATeNbHOCTL.

MeTanpegMeTHble pe3ynbTaTbl 0CBOEHWS 06pa3oBaTeNbHOW NpPo-
rpamMMbl M0 XMMUKU OTPaxarT 0BajeHUe yHUBepCcarbHbIMM MO3Ha-
BaTe/IbHbIMMW EACTBUAMMU, B TOM YUCIE:

Ba3oBbiMK normyecknmmn ,Cl'elzCTBI/IFIMI/I

1) ymMeHMeM WCMNONb30BaTb MPUEMbI IOTMYECKOT0 MbILUEHNS
Npy OCBOEHWUW 3HAHWIA: PacKpbIBaTb CMbIC/T XMMUYECKUX MOHATUNA
(BbIAENSATb MX XapaKTepHble MPU3HaKW, ycTaHaBIMBaTb B3auMoO-
CBA3b C APYTMMU MOHATUSAMU), UCMONb30BATb NOHATUSA A1A 06bsAC-
HEHMSA OTAeNbHbIX (AaKTOB U ABMAEHWI; BblbMpaTb OCHOBaHUA W
KpUTepuu Ana Knaccupukauum XMMUYECKUX BELWEeCTB U XMMMYe-
CKMX peaKuuii; ycTaHaBIMBaTb MPUYUHHO-C/IEACTBEHHbIE CBA3M
MeXAy 06beKTaMu M3YyUYeHUS; CTPOMUTb IOTMYECKUE PacCyXAeHUs
(MHAYKTUBHbIE, AeAYKTUBHbIE, M0 aHa/0rnm); genaTb BbIBOAbI U 3a-
KN YEHUS;

2) YMEHUEM MPUMEHATb B MPOLLECCe MO3HAHUA NOHATMA (npeg-
MeTHble U MeTanpeigMeTHbIE), CMMBONNYECKUE (3HAKOBbIE) MOAenHN,
MCNoNb3yeMble B XUMUMW, Npeobpa3oBbiBaTh LUIMPOKO MPUMEHSEMbIE
BXUMWW MOJeNbHble NPeLCTABNEHNA — XUMUYECKUIA 3HAK (CUMBON
3/IeMeHTa), XuMmnyeckasa popmyna n ypaBHeHNe XMMUYECKON peak-
LMW — Mpu peweHUn y4yebHO-MO3HaBaTeNbHbIX 3afjay; C YYETOM
3TUX MOJAeNbHbIX NPeACTaBNeHNI BbIABNATb U XapaKTepn3oBaThb Cy-
L eCTBEHHbIE MPU3HAKUN M3yYaeMblX 06bEKTOB — XUMUYECKUX Be-
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LLECTB U XUMUYECKUX peakuunii; BbISBNSATbL 06liMe 3aKOHOMepPHO-
CTU, MPUYNHHO-C/IeJCTBEHHbIE CBSI3M 1 NMPOTMBOPEUMNS B M3YyUAEMbIX
npoueccax W SIBAeHUSX; NpeanaraTb KpUTepuu ANSA BbISIBEHUS
3TUX 3aKOHOMEPHOCTE U NMPOTUBOPEYMUiA; cCaMoCTOSITeNIbHO BbIGU-
paTb cnoco6 pewieHns yue6HO 3agaum (cpaBHUBATb HECKO/bKO Ba-
pUaHTOB peLleHus, BbibupaTb Hanbtonee NOAXOASLW WA C yU4ETOM ca-
MOCTOSITE/IbHO BblieNIEHHbIX KPUTEPUEB);

Ba3oBbiMU nccnenosaTenbCKUMn ,qel7|CTBI/IF|MI/I

3) yMeHMeM MCNO0Nb30BaTb MOCTaB/eHHble BOMPOCblI B Ka4decTBe
WHCTPYMEHTa NMO3HaHWA, a TaKXe B KauecTBe OCHOBbI A1 (OpMU-
poOBaHMA TMMOTEe3bl MO MPOBEPKE MPaBUbHOCTU BblCKa3blBaeMblX
CYXXAEHWNIA;

4) npnobpeTeHMe onbiTa N0 NAaHWPOBAHWIO, OpraHusaLmMm n npo-
BeEHNI0 YYEHNUYECKUX IKCMEPUMEHTOB: yMeHMe HabnogaTb 3a X0-
LOM rpouecca, CamOCTOSITeNIbHO MPOrHO3MPOBaTb €ro pesynbTaT,
hopmynunpoBatTb 0606WEHNS U BbIBOAbI MO pe3ysibTaTaMm NPoBefEH-
HOro onblTa, UCCNef0BaHNSA, COCTaBNATL OTHET O NpofesiaHHON pa-
6oTe;

Pa6oToli ¢ nHopmaumei

5) yMeHMeM Bbl6MpaTb, aHaIM3UPOBATb U UHTEPNPETUPOBATL UH-
hopmauuio pasMyHbIX BUAOB U (HOopM MpeAcTaBfeHUs, nonyvae-
MYI0 U3 pasHblX UCTOYHMKOB (Hay4yHo-NMonynspHas nutepatypa Xu-
MUYECKOT0 COAepXaHus, cnpaBoYHble Nocobus, pecypcbl MIHTepHe-
Ta); KPUTMYECKN OLEHMBATb MPOTMBOPEYMBYID W HEJOCTOBEPHYIO
NHGopMayuto;

6) yMeEHMEM MPUMEHATb pa3/IMyHbie METOAbl M 3anpocbl Npu no-
NCcKe 1 0T60pe MHOPMaLUM N COOTBETCTBYOLLUX AaHHbIX, HE06XO0-
AVMBIX 47159 BbIMO/IHEHUS YUYe6HbIX U NMO3HABaTe/IbHbIX 3ajay onpe-
OeNEHHOro Tuna; nNpuobpeTeHUe onbiTa B 06/1aCTU UCMO/Ib30BAHMUS
WHOPMAaLNOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTUIA,  0BfajeHue
KYy/IbTYpPOli aKTUBHOF0 MCMNO/Ib30BAHMSA Pa3IMUYHbIX MOUCKOBbIX CU-
CTeM; CaMOCTOSITE/IbHO BblI6GMpaTb ONTUMAasIbHYIO (DOPMY MpeAcTaB-
NeHNa MHGoOpMaLMnM U WNNKCTPUPOBATL pellaeMble 3afjayn He-
CNOXHbIMWU CXEMaMu, gmarpamMmamu, Apyrumuy opmamu rpadukm
N NX KOMOUHaALUAMMU;

7) yMEHUEM UCMOMb30BATb M aHAM3NPOBATb B MPOLLECCE YUEOHO
N nccnefoBaTe/ibCKON AeATENbHOCTN UH(POPMALUIO 0 BIUAHUM NPO-
MbILUIEHHOCTM, CE/IbCKOr0 X035IMCTBa M TpaHCMopTa Ha COCTOAHWE
OKpYy>KatL,en NnpupoaHoii cpeabl;
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YHuBepcanbHbIMW KOMMYHUKATUBHbLIMKN AEMCTBMHMM

8) ymeHunem 3agaBaTb BOMpocbl (B xo4e guanora n/mnm [UCKYycC-
cun) No cyuw,ecTBy 06cyXxgaeMon TeMbl, POpMyIMpoBaTh CBOU Npea-
NIOXXEHUS OTHOCUTE/IbHO BbIMOMIHEHUSA NPEAIOXKEHHON 3a4a4u;

9) NnpuobpeTeHne onNbiTa Npe3eHTaLUN pe3yNbTaTOB BbIMOSHEHUSA
XUMUNYECKOro 3KcnepumeHTa (nabopatopHoro onbiTa, sabopatop-
HO paboThbl NO MCCNeAOBaHMNIO CBOMCTB BELLECTB, Y4e6HOro npoek-
Ta);

10) 3aMHTEpPecoBaHHOCTb B COBMECTHOI CO CBEPCTHMKaMM Mo3Ha-
BaTe/IbHOW M NCCef0BaTE/IbCKOW AeATeNIbHOCTY NPU peLleHnn BO3-
HMKawWmMx npobsemMm Ha OCHOBe y4yéTa 06LLMX MHTEPECOB M corna-
coBaHuA no3uuuii (06cyXaeHnsa, 0O6MeH MHEHWUAMMW, «MO3roBble
WTYpPMbl», KOOPAMHALWUSA COBMECTHbIX [AeWCTBUNA, onpegeneHue
KpUTepMeB MO OLeHKe KavyecTBa BbIMOMHEHHON paboTbl 1 4p.);

YHUBEpCanbHbIMU PErynsaTUBHLIMU AeCTBUSAMU

11) ymMeHMeM CaMOCTOATE/IbHO OMNpPefensATh Lenun LesATeNbHOCTH,
NaaHUpoBaTb, OCYLLECTBASATb, KOHTPO/UPOBaTb M NpU Heobxoau-
MOCTW KOPPEKTMpPOBaTb CBOK [AeATeNbHOCTb, Bbl6MpaTb Hanbonee
3apheKTMBHbIe CNOCOObI peweHnsa y4ebHbIX N NO3HABaTeNbHbIX 3a-
fiay, CaMOCTOATEe/IbHO COCTaBAATb WMAM KOPPEKTMPOBaTb MNpeasio-
XXEeHHbIA anropnTm LeicTBUIA NPU BbIMOMHEHWUWN 3afaHUA C YHYETOM
Nosy4YeHUs HOBbIX 3HAHWUI 06 M3yvyaeMblX 06beKTax — BeLlecTBax
M peaKLUaX; OLEHMBATb COOTBETCTBUE MOSTYHEHHOr0 pe3ynbTaTta 3a-
ABNEHHON Lenu;

12) ymMeHMeEM MCNONb30BaTb U aHaNM3MpPoBaTb KOHTEKCThI, Npea-
naraembie B YC/10BUM 3ajaHNN.

MpeaMeTHble pe3ynbTatbl

B cocTaBe NpeiMeTHbIX pe3y/sbTaToB M0 OCBOEHU 06s513aTefIbHO-
ro cofepXXaHus, yCTaHOBJ/IEHHOTO JaHHO NPMMEPHOWN paboyeli Npo-
rpamMmoli, BbIfensoT: OCBOEHHble 06y4YalWMMUCSH Hay4yHble 3Ha-
HUS, YMeHUSA ¥ cnocobbl AeACTBUIA, cneunduyeckme 4NsA npegmeT-
HoW o6nacTu «XumMusa», BUAbl 4eATeNIbHOCTW N0 NOSYYEHUD HOBOIO
3HaHUA, ero UHTepnpeTauuMmn, NpeobpasoBaHM0 U MPUMEHEHUID B
pasnnUUHbIX YUeOHbIX M HOBbIX CUTYyaLNsAX.

MpegMeTHble pesynbTaTbl NPeACcTaBfeHbl MO rogam 06y4YeHUs W
oTpaXkatT CHOPMUPOBAHHOCTL Y 06y4YalOLWMXCS Cneayrounx yme-
HWiA:
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8 KJ/IACC

1) packpblBaThb CMbIC/1 OCHOBHbIX XUMWUYECKUX MOHATUIA: aToM,
MOJIEKY1a, XMMUYECKNI 31eMeHT, MPOCTOe BeLLecTBO, C/I0XKHOE Be-
WwecTBo, cMecb (0gHOpPOAHAA W HEOQHOpPOAHAs), Ba/leHTHOCTb, OT-
HOCUTEe/IbHaA aTOMHasa U MONeKynapHaa macca, KONM4yecTBO Belle-
CTBa, MONb, MOMASAPHas macca, MaccoBas L0/ XMMWUYECKOro afne-
MeHTa B COeAWHEHUW, MONAPHbIA O06bEM, OKCUA, KMUCA0Ta,
OCHOBaHMe, COMb, 3/1eKTPOOTPULATE/IbHOCTb, CTENeHb OKWUC/EHUSA,
XMMUYECKasa peakuns, Knaccuukaumsa peakumin: peakumm coeim-
HEHUS, peakKUUn pasfioXeHUs, peakLMn 3aMeLlleHNs, peakunm 06-
MeHa, 3K30- U 3HAOTEpMUYECKMEe peaKLnmn; Tena0BoN ahdheKT peak-
LMK; ALP0O aToMa, 3/1eKTPOHHbIN CNoW aTtoMa, aToMHas opbuTans,
paguyc aToma, Xumu4yeckas cBf3b, NOASAPHAA U HernonspHasa Kosa-
NeHTHas CBA3b, MOHHasA CBA3b, NWOH, KATUOH, aHWOH, pacTBop, Mac-
coBas fonA BewecTBa (NpoLeHTHAasA KOHLEHTpauns) B pacTBope;

2) nanwwCcTpupoBaTb B3aMMOCBA3b OCHOBHbIX XMMMWYECKUX MNO-
HATUA (CM. N. 1) U NPUMEHATb 3TU MNOHATUA NPU ONUCAHUNMW BELLECTB
N NX NpeBpaLLeHuii;

3) ucnonb3oBaTb XUMWYECKYH CUMBONWKY [NA COCTaB/eHUs
hopMyn BELLECTB U YPABHEHUA XUMMNYECKNX peaKunii;

4) onpefensaTb Ba/leHTHOCTb aTOMOB 3/1EMEHTOB B OBMHApPHbIX coe-
OVNHEHNAX; CTeneHb OKUCMEHUSA 3/1EMEHTOB B OMHAPHbIX COeANHEHN-
AX; NPUHAaANEXHOCTb BELLeCTB K onpeAe/iéHHOMY Kfaccy coefiuHe-
HUI No opmynam; BUA XMMUYECKON CBA3M (KOBa/leHTHAas U WOH-
Has) B HEOPraHUYeCKNX COEJUHEHUAX;

5) packpblBaTb cMbica [NMepuoguyeckoro 3akoHa [. 1. MeHpgene-
eBa: AeMOHCTPMpPOBaTb MOHMMaHWe MepUoSUYecKOl 3aBUCUMOCTU
CBOWCTB XMMMWYECKMNX 3/IEMEHTOB OT UX MOM0XeHUs B MNMepuoguye-
CKOW cucTeme; 3aKOHOB COXPaHeHMs MacChbl BeLLeCTB, MOCTOAHCTBA
cocTaBa, aTOMHO-MOJIEKYNAPHOro yyeHUs, 3akoHa ABOragpo; onu-
CblBaThb M XapakKTepu3oBaThb TabnuuHyw dopmy Mepurognyeckoii
CUCTEMbI XUMMUYECKNX 3/IEMEHTOB: pa3nunyatb MNOHATUA «rnaBHas
nogrpynna (A-rpynna)» u «no6oyHas nogrpynna (b-rpynna)», ma-
nble U 60nblWine Nepuodbl; COOTHOCUTbL 0603HAYEHUSA, KOTOpble
umerTca B Tabnuue «lepuogmMyeckas cucTtemMa XMMUYECKUX 3fe-
MeHTOB [. . MeHpeneesa» C YACNOBbIMU XapaKTepUcTMKamMmu CTpo-
EHNA aTOMOB XMMWYECKMX 3/IEMEHTOB (COCTaB U 3apsaj agpa, obuiee
YNCNO 3N1IEKTPOHOB U pacnpejeneHne UxX rno 3/IeKTPOHHbIM CN0sAM);

6) KnaccmuunMpoBaTb XUMUYECKUe 3/1IEMEHTbl; HeopraHuue-
CKMe BellecTBa; XMMUYECKME peaKuunm (Mo Yymcny M coctasBy yuya-
CTBYIOLLNX B peakynun BewecTs, No TeNJIOBOMY 3 (DEKTY);
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7) xapakTepus3oBaTb (ONuUCbIBATbL) 06WMEe XUMMYECKNE CBOM-
CTBa BELLECTB Pa3IMYHbIX KNaccoB, MOATBEpPXAas onucaHne nprume-
pamMy MOMEKYNAPHbIX YPAaBHEHWUI COOTBETCTBYHOLLUX XUMUUYECKUX
peakuuii;

8) mMporHo3mMpoBaThb CBOWCTBA BELLECTB B 3aBUCMMOCTU OT UX Ka-
YeCTBEHHOrO COCTaBa; BOSMOXHOCTM MPOTEKAHUSA XUMUYECKUX Mpe-
BpalLeHW B pa3NnyHbIX YCIOBUSX;

9) BbIUMCNATH OTHOCUTE/IbHYIO MOJIEKY/IAPHYD U MOSPHYIO
Maccbl BeLLeCTB; MaCCOBYH AOJSII0 XMMMWYECKOro 3/ieMeHTa no gop-
MyJie COeJUHEHUS; MAcCOBYH [O/0 BelLlecTBa B pacTBOpe; MPOBO-
OVTb pacyéTbl N0 ypaBHEHUIO XMMUYECKOW peakunu;

10) NpMMeHSATb OCHOBHbIE OMepaLMn MbICIUTE/IbHON AeSATENbHO-
CTW — aHann3 U CUHTEe3, CpaBHeHUe, 0606LLEHNE, CUCTEMATU3AL IO,
Knaccugukayu, BbisiB/IeHWE MPUYUHHO-CNEACTBEHHbIX CBSI3e —
4N N3YyUEeHUs CBOWMCTB BELLECTB M XMMUYECKUX peakuuin; ecTe-
CTBEHHO-Hay4YHble MeTOAbl MO3HAHUSA — HabnlgeHNe, N3MepeHNe,
MOJeMpPOBaHMe, 3KCMEPUMEHT (peanbHblA U MbICNEHHbI);

11) cnepoBaThb MpaBW/lam MOMb30BAHUSA XMMUYECKO NOCyAoi 1
nabopaTopHbIM 060pyAoBaHMeEM, a TaKXe MpaBuaam obpaleHus
C BeLLeCTBaAMU B COOTBETCTBUU C UHCTPYKLUSAMU MO BbIMOHEHUIO
nabopaTopHbIX XMMUYECKMX OMbITOB MO MOJYYEHUD U COBMpPaHUIO
razoobpasHbix BelLecTB (BOAOPOAAa U KMUCNOpoja), MPUrOTOBEHUIO
pacTBOpPOB C onpejenéHHOW MaccoBOW fofeli pacTBOPEHHOrO Belle-
CTBa; MJIaHMPOBaTb U MPOBOAUTb XMMUYECKME 3KCMEPUMEHTbI MO
pacno3HaBaHW pacTBOPOB LefoYell U KUCOT C MOMOLLbI0 MHANKA-
TOpoB (Nakmyc, heHONMTaNEeNH, METUIOPAHX U 4P.).

9 KJIACC

1) pacKpbiBaThb CMbIC/T OCHOBHbIX XMUMUYECKUX MOHATUNA: XUMU-
YECKMWI 3/1eMeHT, aToM, MOJieKyfna, WMOH, KaTWOH, aHWOH, NPOCToe
BeLLeCTBO, C/I0XKHOE BEL,ecTBO, Ba/IeHTHOCTb, 3/1eKTPOOTpULaTe/b-
HOCTb, CTEMEHb OKWUCAEHMUS, XUMMUYecKas peakKuusi, XMMumuyeckas
CBSA3b, TEN/I0BON 3(hheKT peakyuun, moab, MONSPHbIA 06bEM, pac-
TBOP; 3NEKTPONMUTbI, HE3NEKTPOIUTLI, 3IEKTPONUTUYECKAS AUCCO-
umauus, peakuum WMOHHOro o6MeHa, KaTanm3aTop, XMMUYECcKoe
paBHOBecuMe, obpaTUMble U HeobpaTUMbie peakUUU, OKUCAUTENb-
HO-BOCCTAHOBUTE/IbHbIE peaKLuUuW, OKUCAUTENb, BOCCTAaHOBUTENb,
OKWCJIeHWEe N BOCCTaHOB/IEHUE, anloTponus, aMoTePHOCTb, XUMMU-
yeckas cBs3b (KOBaJ/ieHTHasi, MOHHasA, MeTa//M4yecKas), KpucTan-
nuyeckas pewéTtka, Koppo3ms MeTannoB, Cn/aBbl; CKOPOCTb XUMMU-
YeCKOW peakuuun, NpefenbHO gonycTumas KoHueHTpauusa (MAK)
BelLecTBa;
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2) UANKCTPUPOBATbL B3aUMOCBA3b OCHOBHbIX XMMWYECKUX MO-
HATUIA (CM. N. 1) M NIPUMEHATbL 3TU NOHATUA NPU ONMUCAHUWN BeLLeCcTB
N UX NpeBpaLLeHunii;

3) ucnonb3oBaTb XUMWYECKYH CUMBOMIMKY [NS COCTaB/leHUA
hopMYyn BELW,ECTB 1 YPABHEHUNT XUMNYECKUX pPeaKLWid;

4) onpefenaTb BaJEHTHOCTb W CTEMNEHb OKUCNEHUA XUMUNYECKUX
3/1IeMeHTOB B COEJMHEHMAX Pas/IMYHOro cocTtaBa; MPUHaAIeXHOCTb
BelecTB K onpeaenéHHOMY Knaccy coefuMHeHU no opmynam; Buj
XMMUYECKON cBA3M (KOBa/IeHTHasA, MOHHas, MeTan/nyeckas) B He-
OpraHn4YeckKnX COeAMHEHUNAX; 3apsAf MOHAa MO XMMUYECKOW hopmy-
Nle; XapakKTep cpefbl B BOAHbIX pacTBopax HeopraHM4yecknx coepun-
HEHWM, TUN KPUCTANNIMYECKON PeLlETKN KOHKPETHOI0 BELLECTBA;

5) packpbiBaTb cMbicn MNMepuognyeckoro 3akoHa . . MeHgene-
eBa U AeMOHCTPMPOBaTb ero NOHMUMaHue: OMNMUCLIBATb U XapakKTe-
pu3oBaTb TabnnuHywo Gopmy MNepuoamyeckoid cUcCTeMbl XMMMUYe-
CKWUX 3/IEeMEHTOB: pasinyatb MOHATUA «rnaBHaa nogrpynna
(A-rpynna)» n «nobouHasa noagrpynna (b-rpynna)», manblie 1 60/b-
wue Nepnogbl; COOTHOCUTb 0603HAYEHMNSA, KOTOPbIe UMEOTCA B Me-
pvuognyeckoii Tabnuue, ¢ YMCNOBbIMM XapaKTepUCTUKaMWU CTpoe-
HNA aTOMOB XMMUYECKUX 31eMeHTOB (cocTaB M 3apaj agpa, obuiee
YMCMO 3NEKTPOHOB W pacnpefesnieHne UX MNo 3/IeKTPOHHbIM CNosAM);
06bACHAT b 06LWMEe 3aKOHOMEPHOCTU B U3MEHEHUWN CBOWCTB 3/1EMEH-
TOB M UX COeAVUHEHWI B NpeAenax MasablX NEPUOLOB M FNaBHbIX NOA-
rpynn ¢ y4éTom CTPOEHUA UX aTOMOB;

6) KnaccuuumMpoBaTb XUMUYECKUE 3/IeMEHTbl; HeopraHuue-
CKMVe BeLLecTBa; XMMMUYecKuMe peakumu (Mo 4ucnay M cocTaBy yda-
CTBYIOLNX B peakunuy BeLLecTB, N0 Teng0BOMY ah(PeKTy, N0 name-
HEHUWIO CTEMEHEN OKUCMEHUA XUMMUYECKNX 3NIEMEHTOB);

7) xapakTepusosaTb (onucbiBaThb) obuinme n cneynduyeckme
XUMUYECKNE CBOMCTBA MPOCTbIX U C/AOXHbIX BELLECTB, MOATBEPXK-
fas onucaHve npumepamMmy MONEKYNSAPHbIX U MOHHbIX YpPaBHEHUN
COOTBETCTBYHLWMUX XUMNYECKUX PeaKLUii;

8) cocTaBnNATb YpaBHEHUS 3/eKTPONTUYECKON Juccoumaynm
KWCMOT, LWesoYein n conei; NonHblie N COKpaLéHHbIe YpaBHEHUSA pe-
aKUMA MOHHOro obMeHa; ypaBHEHUS peaKLWil, NoATBepPXAato L X
CyLlecTBOBaHME FeHETUYECKON CBA3M MeXAY Bel,ecTBaMu pasnmnu-
HbIX KJ/1accoB;

9) packpblBaTb CYWHOCTb OKWUCAUTENbHO-BOCCTAHOBUTENbHbIX
peakunii NocpesCTBOM COCTaB/EHMS 3/1EKTPOHHOro 6anaHca 3TuX
peakyuii;

10) nporHo3npoBaTb CBOWCTBa BELLECTB B 3aBUCMMOCTU OT UX
CTPOEHUSA; BO3ZMOXHOCTW MPOTEKAHUSA XMMUYECKUX NpeBpaLleHunit
B pas/iIMuyHbIX YCNO0BUSAX;
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11) BbIYNCNSATb OTHOCUTE/IbHYK MOJMEKYNSIPHYIO U MOMSPHYIO
Maccbl BELLeCTB; MaCCOBYH AOJSII0 XMMMWUYECKOro 3/eMeHTa no gop-
MyJie COeJUHEHUS; MAcCOBYK [0/t0 BelLlecTBa B pacTBOpe; NMPOBO-
OVTb pacyéTbl N0 ypaBHEHUIO XMMMUYECKOW peakunu;

12) cnepoBaThb NMpaBu/am MOMb30BaHUSA XMMUYECKO NOCyaoi 1
nabopaTopHbIM 060pyAOBaHMEM, a TaKXe MpaBuaam obpalieHus
C BellecTBaMU B COOTBETCTBMU C MHCTPYKLUSIMU MO BbIMOJHEHUIO
nabopaTopHbIX XMMWYECKMX OMbITOB MO MOMYYEHU U COBMPaAHUIO
razoobpasHbix BelLecTB (aMMuMaKa 1 YrieKucsoro rasa);

13) npoBOAMTb peaKkLMu, NOATBEPXAAKOLLNE KAYeCTBEHHbIN CO-
CTaB pa3/IMYHbIX BEL,ECTB: pacrno3HaBaTb OMNbITHbIM NYTEM X0puUa-
6pomng-, noama-, Kapbonat-, gocar-, cunmkart-, cynbart-, ru-
OPOKCUA-NOHBI, KATUOHbI aMMOHUS U MOHbI U3YYEeHHbIX METas/0B,
NPpUCYTCTBYIOLMe B BOAHbIX pacTBOpPax HEOPraHU4YecKunX BeLLEeCTB;

14) NpMMeHSATb OCHOBHbIE OMepaLMn MbICIUTE/IbHON AeSATENbHO-
CTW — aHasun3 u CUHTe3, cpaBHeHUe, 0606 eHNe, cMCTeEMAaTU3aLMIO,

BblAB/1IEHNE NPUYUNHHO-CNEACTBEHHDbIX cBsAzent — Ana wn3ydyeHund
CBOWCTB BEWECTB N XUMUYECKUX peaKLl,I/IVI; €CTECTBEHHO-Hay4HbIle
MEeTOAbl MO3HaHUA — Ha6mo,qu|/|e, n3MepeHne, mopgennpoBaHwue,

9KCMEPUMEHT (peasibHblli U MbICNEHHbIN).
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TEMATWYECKOE NMMTAHUPOBAHWE

Bcero 136 4, U3 HUX 74 — pe3epBHOE Bpems

8 KNACC

(2 4 B Hegent, Bcero 68 4, U3 HUX 3 4 — pe3epBHOE BpemsA)

MpuMepHbIe TeMBb,

pacKpbiBatoLLne AaHHbIN

pasgen nporpaMMbl,
N KO/IMYECTBO YacoB.,

0TBOANMOE Ha X N3y4eHne

Tema 1. Xumunsa — BaxkHad
061acTb eCTECTBO3HAHUA U
NPaKTUYeCKON aesiTeNIbHO-
CTW YesioBeKa

(5y)

OCHOBHOe cogeprkaHue

OCHOBHble BUAbI A€ATENBHOCTM
obyvatroLmxcs

Pazgen 1. MNepBOHaYa/ibHble XMMUYECKMe MNoHATUA (20 )

MpegMeT XUMUK. Ponb XUMUN B XKU3HN
yenoseka. XMMuna B CUCTEME HayK.
MeTofbl NO3HAHWSA B XUMUMN.

Tena n BewecTsa. P n3nyeckne cBONCTBa
BeLecTB. ArperaTtHoe CoCTofiHMe
BellecTB. YucTble BellecTBa U CMeCH.
Cnoco6bl pa3feneHuns cmeceii. dusnye-
CKMNE U XMMWNYeCcKue aBneHuns. NpusHa-
KW 1 YCNOBUA NPOTEKAHNA XUMUYECKUX
peakuuii.

3HaKoOMCTBO C npaBunamu 6e30nNacHoOCTH
1 npréMamun paboTbl B XMMUYECKON
nabopatopuu.

JeMoHcTpauun

1. NabopaTtopHoe o6opyaoBaHue.
2. PaznnuHble BU4bI XUMUYECKON
nocygbl.

mPacKpbiBaTb CMbIC/T M3YyYaeMblX
NOHATUNA.

mPacKpbiBaTb PO/ib XMWY B NPUPOAE 1
XXWU3HU YenoBeKa, eé CBA3b C APYrUmm
HayKaMu.

mPa3nnyaTh YNCTble BELWECTBA U CMECH;
O[HOPOAHbIE N HEOAHOPOAHbIE CMECH.

mPa3nnyaTtb PU3INYECKNE U XUMUYECKNE
ABNIEHUS.

mOnpeaensaTb NPU3HAKN XUMUYECKUX
peakuuin n ycnosums nx npoTeKaHms.

m CnefoBatb NpaBunam noab3oBaHUS
XUMMWYECKOW nocyaoii n nabopaTopHbIM
060pyaoBaHMEM, a TaKXe npaBuiam
06paLleHNsa C XMMUYECKUMI BeLLle-
CTBaMW B COOTBETCTBUW C UHCTPYKLNSA-
MM MO BbIMONHEHUIO MPaKTUUYECKNX
paboT.



8 'BUNUX

1900eU 6

Tema 2. Bewyectsa
N XUMUYECKME peakyuu
(15v)

3. O6pasubl BeLLecTs.

4. Cnoco6bl pasgeneHus cmeceit (hunb-
TpoBaHue, BbiNapuBaHue, JUCTUNNA-
umnsa, xpomatorpagusa).
NabopaTopHble U NpakTUyecKue
paboTbl

NabopaTopHble ONbIThI:

OnvcaHve PU3NYECKNX CBOICTB BELL,ECTB.

PasfeneHune cmecy € NOMOLLbIO MarHuTa.
MpakTwnyeckne paboThbl:

Ne 1. MpaBuna paboTbl B nabopaTopum

n Npuémbl obpaLteHns ¢ nabopaTopHbIM
060pyaoBaHneEM.

No 2. PasgeneHue cmeceld (Ha npumMepe
OYNCTKM MOBAPEHHOW conu)

ATOMBI 1 MONleKYNbl. XUMUYecKue
anemMeHTbl. 3HAKKN (CUMBO/bI) XUMMUYeE-
CKMX 31eMeHTOB. [1poCTble N CNOXHbIE
BewecTBa. ATOMHO-MOJIEKYNSAPHOE
yyeHue.

Xumunyeckas opmyna. BaneHTHOCTb
aTOMOB XMMWYECKUX 3/1eMEHTOB. 3aKOH
MOCTOAHCTBA COCTaBa BewecTs. OTHOCK-
TeflbHaa aToMHas macca. OTHocUTeNbHas
MONEKYynspHas macca. Maccosas fons
XUMUYECKOTO 3/1EMEHTA B COEANHEHUN.
dur3nyecKne N XUMUYECKNe ABNEHNS.
Xumnyeckasa peakumna. NMpusHaku

M YCNOBUA NPOTEKAHUA XUMUYECKNX
peakumnii. XuMmn4yeckume ypaBHeHuA.

m[11aHMpPOBaTb M MPOBOAUTL XUMUYE-
CKMWIA 3KCMEPUMEHT MO N3YUYEHUIO 1
onucaHuio QrU3nMYecKuX CBONCTB
BeLLecTB, CNOCOGOB pas3feneHns cmecel
BeLLEeCTB.

m //Icnonb3oBaTh NPU BbIMOSHEHUN
yueBHbIX 3afjaHNI 1 B npoLecce
nccnefoBaTeNbCKOl feATeNbHOCTH
Hay4YHO-NONYNAPHYIO NUTEPaTypy
XMMWUYECKOT0 COflePXXaHuns, CnpaBoy-
Hble MaTepuanbl, pecypcbl MIHTepHeTa.

m BbicTpanBaTh pa3BépHYTble MUCbMEH-
Hble U YCTHble OTBETHI C OMOPOA Ha
MHOpMaLMI0 M3 yyebHMKA U CNpaBoY-
HbIX MaTepuanoB, rpaMoOTHO MUCMOMb30-
BaTb M3YYEHHbI MOHATUIAHBIN annapat
Kypca Xumuu

m[1pUMEHATb eCTECTBEHHO-HAYYHble
MeTOo/bl MOo3HaHWs (B TOM uncne
Hab/loAeHNe, MOJeNIMPOBaHNe, aKcne-
PUMEHT) U OCHOBHbIE OnepaLum
MbICNUTENbHOI AesaTeNbHOCTU (CpaBHe-
HWe, Knaccugukaumua) ans n3ydeHus
BELLECTB U XMMUYECKUX peakLiuii.

B PacKpbIBaTb CMbIC/ U3YyYaeMblX
MOHSATMIA 1 3aKOHOB M NPUMEHSTb 9TH
MOHATWSA NPU ONMUCAHUU CBOICTB
BELLECTB M UX NpeBpaLleHUii.

mPa3nnyatb PU3NYECKUE U XUMUYECKUE
SBNEHNS, 00BACHATL UX CYLLHOCTb C
TOYKM 3pEHUSI aTOMHO-MONEKYNSPHOTO
yUeHus.



ewwediodu Behoged

MpuMepHbIe TeMbI,
pacKpblBatoLLne AaHHbIA
pasgen nNporpammel,

N KOJIMYECTBO 4acoB,
OTBOAMMOE Ha UX N3yyeHue

OCHOBHOe cogeprkaHue

Tunbl XMMUYeCKNX peakymuii (coegnHe-
HUSA, pa3foXeHNs, 3ameLleHmns, o6MeHa).
3aKOH COXpaHeHMnsa Macchbl BeLLecTB.

M. B. JIOMOHOCOB — Y4E&Hbl1-3HLMKNO-
nesucr.

JeMoHCcTpauun

dusnyeckune ABneHns (pactupaHue
caxapa B CTYMNKe, KUMEHWe 1 KOHAeHca-
LUus BOAbI M T. 4.).

XuMnyeckme aBneHns (ropeHne ceeyu,
pasnoxeHue caxapa, B3aumofencTene
CEepPHOI KMCNOThI C Xopugom bapus,
pasnoxeHue rugpokcmga megu(r), s3a-
MMOLENCTBUE Xenesa C Cepoil, B3anmo-
[ieiicTBMe Xenesa c pacTBOPOM COMK
megu(I)).

OnbIT, NANKOCTPUPYHOLLNIA 3aKOH CoXpa-
HeHUs Macchl.

NabopaTopHble U NpaKTUYeCKue paboTbl
NabopaTopHble ONbIThI:

Mpumepbl n3nyecknx asneHnii (nnae-
NleHVe BOCKa, TasiHne NbAa).

Mpogon>kexnne Tabn.

OCHOBHble BUAbI A€ATENBHOCTM
obyvatroLmxcs

mOnpefenaTb NPU3HaKU XMMUYECKUX
peakuuii, ycnosus nx npoTeKaHus.

mOO6DBACHATL CYLLHOCTb PU3NYECKUX U
XUMMWYECKUX SIBNEHUI C TOUKW 3peHUs
aTOMHO-MO/EKYNIAPHOT0 YYEHNS.

m KnaccnuuupoBaTb XMMUYECKUE
peakuumn (Mo YMCNY U COCTaBY pearupy-
HOLWMX M 06pasyroLLMXcsa BELLECTB).

mCoCTaBNATb (hOpPMYbl BUHAPHbIX
BELLECTB M0 BaeHTHOCTU U OMpeAensiTh
BaNEHTHOCTb MO POpMYy/iaM BeLLecTs.

mPaccTaBnATb KOIPULMNEHTbI B ypaBHe-
HUSX XMMUYECKNX peaKLui.

m CnefoBaTb NpaBuiaM Noab30BaHUA
XUMUYeCKoW nocynoi n nabopaTtopHbIM
060pyAoBaHMeEM, a TakXe npaBunam
0bpaLleHus ¢ BellecTBaMm B COOTBET-
CTBUM C MHCTPYKLMUAMU MO BbIMOJHE-
HWI0 N1abopaToOPHbIX XUMUYECKNX
OMbITOB.

m/cnonb3oBatb NPy BbINOAHEHUN
yu4ebHbIX 3afaHuii 1 B npouecce
nccnenoBaTelbCKon AeaTeNlbHOCTM
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Paspgen 2.

Tema 3. Bo3gyx. Kucnopog.
MoHATHe 06 oKcmaax
)

MpuMepbl XMMUYECKNX ABNEHUIA
(NpokanuBaHue MefHO NMPOBONOKH,
B3aMMO/ENCTBME MeNa C KNC/OTOW).
Mogenv aToMOB 1 MONEKY/I.

BbluncneHus

— OTHOCUTE/bHOW MONEKYNSPHOWA
MacChl BELLECTB;

— MaccoBOI 40NN XMMUYECKOTO 3/1IEMEH-
Ta Mo hopMmyse coeguHeHNs

Hay4YHO-NONyNApPHY0 NUTEpaTypy
XMMWUYECKOro coAepXXaHus, cnpaBoy-
Hble MaTepuanbl, pecypcbl NHTepHeTa.

mBbicTpanBaTb pa3BEPHYTbIE NUCbMEH-
Hble 1 YCTHble OTBETHI C OMOPOIA Ha
NH(popMaLnio 13 yyebHMKa U CnpaBoy-
HbIX MaTepuanos, rpaMoOTHO UCMONb30-
BaTb W3YYEHHbI MOHATUIAHBIA annapat
Kypca XvuMum

BaxkHeliLune npeacTaBuTeNIN HeopraHu4eckumx BeluecTs (30 u)

Bo3ayx — cmech rasos. CocTas BO3gyXxa.
Kncnopos — anemMeHT 1 NpocToe Belle-
cTB0. O30H — annoTponHas MoaugmKa-
uma Kucnopoga. HaxoxaeHue Kucnopo-
fa B npupoje, husmyeckne n Xxummye-
CKue CBOWCTBa (peakLuum oKnucaeHus,
ropeHue). Y cnoBus BOSHUKHOBEHUS 1
npekpaweHns ropeHuns. NMoHaTune

06 oKcupax.

Cnoco6bl NOMyYeHUs Kncnopoga B
nabopaTopumn 1 NPOMBbILLIIEHHOCTMW.
MpumeHeHue kucnopoga. Kpyrosopot
Knucnopoga B npupose.

TennoBoi 3hheKT XMMNYECKOW peak-
UMW, NOHATNE O TEPMOXMMUYECKOM
YpaBHEHUU, 3K30- 1 3HJO0TEPMUYECKUX
peakuusx.

mPacKpbiBaTb CMbICN U3yYaeMbIX
MOHATUA M NPUMEHATbL 3TU NOHATUA
Mpu oNucaHny CBOWMCTB BELLECTB U NX
npeBpaLLeHunii.

m XapakTepnsoBaTb (ONUCbIBATh)
cocTaB BO3yXa, (U3NYECKNE N XU~
MMWYeCKNe CBOMCTBa KMCNOpoaa,
Cnoco6bl ero NOAy4YeHns, NMPUMEHEHNE
1 3HaYeHMe B MPUPOLE U XU3ZHU
YyenoBeka.

mCpaBHMBaTb peakLnun ropeHns un
MeZJIEHHOr0 OKUCEHUS.

m Cobupatb Npnbopbl 4NA NONyYeHUS
Kncnopoga (BbITeCHeEHNEM BOAbI U
BO34yXa).

mPacrno3HaBaTb ONbITHbIM NYTEM
Kucnopog,.



co
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ewwediodu Behoged

MpuMepHbIe TeMbI,
pacKpblBatoLLne AaHHbIA
pasgen nNporpammel,

N KOJIMYECTBO 4acoB,
OTBOAMMOE Ha UX N3yyeHue

OCHOBHOe cogeprkaHue

Tonnunso (HedTb, Yrosib 1 MeTaH).
3arpssHeHune Bo3gyxa, crnocobbl ero
npefoTBpaLLeHNs. Y CcuneHne napHmMKo-
BOro agh(peKTa, paspyLieHne 030HOBOro
cnos.

JemoHcTpaumn

B3aumopgeicTteue ocdopa, cepbl

1 Xenesa c KNCNOpPOAOM (BO3MOXHO
MCrnonb3oBaHve BUAEOOMNbITOB).
OnpefieneHune cofepXaHus Kucnopoga
B BO3/YXE.

OnbITbl, AEMOHCTPUPYIOLLME YCNOBUS
BO3HUKHOBEHMUSA U1 NpeKpaLLeHuns
ropeHus.

NabopaTopHble 1 MpaKTUYeCcKue
paboThbl

NabopaTOpHbIA ONbIT:

O3HakoM/IeHuMe c ob6pa3LamMmu OKCUA0B.
MpakTwnyeckasa paboTa:

Ne 3. MonyyeHne n cobupaHme KUCnopo-
[ia, U3y4eHune ero CBOMCTB.

Mpogon>kexue Taén.

OCHOBHble BUAbI A€ATENBHOCTM
obyvatroLmxcs

m cnonb30BaTh XMMUYECKYHO CUMBOMN-
Ky A1 cocTaBneHus OpPMy BeLLecTs,
MOIeKYNAPHbIX YPaBHEHUA XMMUYe-
CKUX peaKkuWnil ¢ yyacTnem Kucnopoga.

mOOBACHATb CYLLHOCTb 3KONOTNYECKNX
nNpo6aeM,CBSI3aHHbIX C 3arpPA3HEHNEM
BO34YyXa.

m CnefoBaTh NpaBunam 6e3onacHoii pabo-
Tbl B 1abopaTopuu Npu UCNOb30BaAHUN
XUMUYeCcKol nocyAabl 1 060pyoBaHus,
a Takxe npasmnam obpalleHns c
roproYMMHM BelLecTBamm B ObITY.

mnaHMpoBaTh U OCYLLECTBAATL Ha
NpakTUKe XUMUYECKUE IKCTTEPUMEHTbI,
nNpoBOAMTbL HabNoAeHUs, Aenatb
BbIBOAbI M0 pe3ynbTaTam 3Kcnepu-
MeHTa.

mY4yacTBOBaTb B COBMECTHOW paboTe
B rpynne.

m /cnonb3oBaTb NpY BbINOAHEHUN
yuebHbIX 3afaHunii 1 B npoLecce
nccnefoBaTeNIbCKOM AeATENbHOCTU
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Tema 4. Bogopog,.
MoHATME 0 KnucnoTax
n conax

Gy

Bbluncnenuns

— MONIEKYNAPHOI Macchbl KUcnopoaa
1 030HA HAa OCHOBAHWM aTOMHO Macchbl
XUMUYECKOr0 3NIeMeHTa

Bozopos — 371eMeHT 1 MpOCTOe Belle-
CTBO. HaxoxpaeHue B npupoae, pusnye-
CKMe 1 XMMuyeckme cBoiicTea (Ha
npumepe B3anMOAencTBus C HemeTanna-
MU 1M OKCUAaMWU MeTannoB), NpuMeHe-
HKe, cnocobbl Mony4YeHus.

MoHATME 0 KUCNOTaxX U CONsX.

JemoHcTpaumn

MonyueHune, cobrpaHue 1 pacno3HaBa-
HVe BOAOPOJa.

"opeHwne Bogopoga.

B3anmogeicTBume BoAOpPOAa C OKCUOM
megmn ().

NabopaTopHble U MpaKTUYECKUNe
paboThl

NabopaTopHbIi ONbIT:
B3aumogeiicTBre KUCOT C MeTannaMu.
MpakTuyeckas paboTa:

Ne 4. Mony4yeHne n cobmpaHne BOAOPOAa,
M3yyeHue ero CBOWCTB.

Hay4HO-NONYNAPHYIO NUTepaTypy
XUMMUYECKOT0 COAEepXKaHuUs, cnpaBoy-
Hble MaTepuansl, pecypcbl VIHTepHeTa.

m BbicTpanBaTh pa3BépHYTble MUCbMEHHbIE
N YCTHbIE OTBETHI C OMOPOI Ha MH(opMa-
LM 13 yuyebHMKaA U CMPaBOYHbIX MaTe-
pvanos, rpaMoTHO MCMO/b30BaTh U3YUeH-
HbI NOHATUIAHBIM annapaT Kypca Xumun

mPacKpbIBaTb CMbICN U3YYaEMbIX NOHSA-
TWUIA U NPUMEHATb 3TU NOHATUA NPK
ONMUCaHMMN CBOWCTB BELLECTB U UX
npeBpaLleHnii.

mXapakTepn3oBaTb (ONUCbLIBaTh)
(hm3nyveckmne u XumMmn4yeckKune cBoncTea
BOZOPO/A, CNOCO6bLI ero NoayyYeHus,
npUMeHeHue.

m Cobupatb npubop NS NONYYEHUS BOLO-
poza.

m/1cnonb3oBaTh XMMUYECKYH CUMBO-
NNKY N8 cocTasneHus opmyn
BELLECTB, MOEKYIAPHBIX YPaBHEHUA
XUMUYECKUX peakLmnii ¢ yyactmem
BOAOPOJA.

m CrefoBaTb NpaBuiam 6e3onacHol
paboTbl B nabopaTtopum Npu UCNOSb-
30BaHNN XUMWUYECKON MOCyfbl 1
obopypfoBaHus, a Takxe npaesunam
obpalleHuns ¢ roproyYMMmn BelecTeaMm
B ObITY.



ewwediodu Behoged

[MTpumepHbIe TeMbl,
pacKpbiBaK LW KNe fJaHHbINA
pasgen nporpammel,

M KOJIMYECTBO Y4acos,
O0TBOAUMOE Ha UX U3yyeHue

Tema 5. KonnyecTBeHHbIe
OTHOLLUEHUSA B XUMUN
(44)

OCHOBHOe cofiepXaHue

BbluncneHuns

— MO/EKYNSIPHON Macchbl BelecTBa Ha
OCHOBAHWWN aTOMHOWN MacCbl XMMMYe-
CKWNX 3/IEMEHTOB

KonwnyecTtBo Bewectsa. Mons. Monsp-
Haa Macca. 3akoH Asoragpo. Monsp-
HbIl 06bEM ra3oB. PacuéTbl No xmmuye-
CKWUM YpaBHEHUAM.

JemoHcTpayusa

O6pasLibl BeLLecTB KOMYECTBOM 1 MO/b.

BbluncneHuns

— 06bEMa, KonmMyecTBa BelecTea rasa
Mo ero N3BeCTHOMY KO/IMYECTBY Belle-
CTBa UAN 06BLEMY;

— 06bEMOB rasoB Mo ypaBHEHUIO
peakLumn Ha OCHOBE 3aKOHA 06bEMHbIX
OTHOLUEHWI ra3oB

Mpogon>kexnne Tabn.

OCHOBHbI€ BUAbI AeATENBHOCTY
obyyvatowmxcs

m [11aHMPOBATb M OCYLLECTBNATbL Ha
MPaKTUKe XUMUYECKNE IKCMIEPUMEHTBI,
MPOBOANTbL HABMOAEHUS, AenaThb
BbIBOAb! N0 pe3y/sbTaTaM 3KCMePUMEHTA.

mY4yacTBOBaTb B COBMECTHOI paboTe B
rpynne

mPacKpbiBaTb CMbICN U3YYaEMbIX
MOHATWIA N NPUMEHATb 3TU NMOHATUSA,

a TakXXe N3YYeHHble 3aKOHbI U TEOPUM
ONS peleHns pacyéTHbIX 3ajad.

W BblUnCcATbL MONSAPHYO MacCy BeLLecTs;
KOMMYECTBO BeLlecTBa, 06bEM rasa,
Maccy BeLLecTBa,;

m[1poBOAUTL pacyéTbl N0 ypaBHEHUAM
XUMUYECKNX peakLmnii: KonnyecTsa,
00bEMa, Macchl BelecTsa Mo M3BECTHO-
MY KOnun4yecTBy, 06bEMY, Macce peareH-
TOB U/IN NPOAYKTOB peakuuu.

m BbicTpanBaTh pa3BépHYTble MMCbMEH-
Hble 1 YCTHbIe OTBETbI C OMOPOIi Ha UH-
thopmaumio 13 yuyebHmnKa n cnpaBoYHbIX
mMaTepuanos, rpaMOTHO UCMO/b30BaThb
N3YUYeHHbIN NOHATUIAHBIA annapat
Kypca Xxumuu



Tema 6. Boga. PacTBopbl.
MoHATHMe 06 OCHOBaHMAX
(54)

®un3nyeckue cBOCTBA BOAbl. AHANU3
W CUHTE3 — MEeTO/bl U3yUeHUs cocTaBa
BO/bl.

XUmMnyeckune CBONCTBa BOAbI

(peakuun c MeTannamu, oKCcugamu
MEeTanfoB W HEMETasOoB).

CocTaB OCHOBaHUiA. MoHATHE 06 UHAK-
KaTopax.

Bogaa KakK pacTBopuTeNb. PacTBopbl.
PaCTBOPMMOCTb BELLECTB B BOZE.
HacblleHHbIE U HEHACBILEHHbIe
pacTBOpbLI. MaccoBas ofs Bel,ecTsa B
pacTBope.

Ponib pacTBOPOB B NPUPOAE U B XKU3HU
yesioBeka. KpyrosopoT Bofbl B Mpupoge.
3arpsisHeHMe NpUPoAHLIX Bog. OxpaHa
M 0UNCTKA NPUPOAHbLIX BOA.

JeMoHCcTpauun

JNeKTPONn3 BOAbl; CUHTE3 BOAbI;
B3aMMO[eNCTBME BOAbI C MeTanNamMu
(Na, Ca) (B03MOXHO MCMONb30BaHME
BMAEOMaTepunanos).

PacTBOpeH/e BELLECTB C pa3InvHOM
pacTBOPUMOCTbIO.

VccnegoBaHve pacTBOPOB KUCIOT U
Len04ein ¢ NOMOLLbI0 UHANKATOPOB.

JabopaTopHble 1 NpaKTUYecKue
paboTbl

MpakTunyeckan paboTa:

Ne 5. [MpurotoBseHne pacTBOPOB C
onpeaenéHHO MaccoBOiA foneit pac-
TBOPEHHOI 0 BELLeCcTBa.

PackpbiBaTb CMbICN N3y4aeMbIX
MOHATWIA N NPUMEHATb 3TU NOHATUSA
npu oNucaHny CBOWMCTB BELLECTB U NX
npespaL,eHunii.

XapakTepn3oBaTb PU3NYECKME 1
XUMUYECKUNE CBONCTBA BOAbI, €€ posb
KaK pacTBOpMTENs B MPUPOAHbIX
npovweccax.

CocTaBnsiTb ypaBHEHNSA XUMUYECKUX
peakLuii c yyacTMeM BOAbI.

O6BACHATb CYLLHOCTb 3KONOTNYECKUNX
npo6aem,CBA3aHHbIX C 3arpA3HEHNEM
NMPUPOAHbLIX BOA, CNOCOBLI OUMCTKN
BOAbI OT NpUMeceit, Mepbl M0 0XpaHe
BOZ OT 3arps3HeHus.

MnaHMpoBaTb U OCYLLECTBAATL Ha
NPaKTUKe XMMUYECKNe 3KCNEPUMEHTHI,
nNpoBOAMTbL HabNOAeHUs, Aenatb Bbl-
BOAbI MO pe3ynbTaTaM 3KCMeprMeHTa.
CnefoBaTb NpaBunam 6e3onacHoi
paboTbl B nabopaTopun Npu MCNonb3o-
BaHUM XMUMUYECKOMN nocyasl 1 060pyao-
BaHMS.

MpoBOANTbL BbIYNCAEHUSA C MPUMEHEHU-
eM MOHATKSA «MaccoBas 40/ BelecTsa
B pacTBOpE ».

Vicnonb3oBaTb NPW BbINOAHEHUN
yuebHbIX 3afaHuin 1 B npouecce
nccnefoBaTeIbCKON feATeNbHOCTH
Hay4YHO-NOMNyNApHYI NUTepaTypy
XUMUYECKOro COlepXKaHus, cnpasoy-
Hble MaTepuanbl, pecypcbl VIHTepHeTa.



ewwediodu Behoged

[MTpumepHbIe TeMbl,
pacKpbiBaK LW KNe fJaHHbINA
pasgen nporpammel,

M KOJIMYECTBO Y4acos,
O0TBOAUMOE Ha UX U3yyeHue

Tema 7. OCHOBHbIe Kniacchbl
HeopraHn4ecKnx
COeANHEHNIA

(114)

OCHOBHOe cofiepXaHue

BbluncneHuns
— C UCNOJ/Ib30BaHNEM MOHATUA «Macco-
Baf [0/ BeLlecTsa B pacTeope»

Knaccugmkaumsa HeopraHmyeckux
COefIMHEHNIA.

OkKcuabl: cocTaB, Knaccupukauus
(OCHOBHbIE, KUC/TOTHbIE, aMOTEPHbIE,
Heconieobpasytolmne), HOMeHKNaTypa
(MmexxgyHapogHas un TpuBManbHas).
Mony4eHne n XMMuyeckme cBoCTBa
KMUCNOTHbIX, OCHOBHbIX M aM(POTEPHbIX
OKCUJOB.

OcHoBaHus: cOCTaB, Knaccugpmkayms,
HOMeHKNaTypa (MexayHapojHas u
TpuBMaNbHas), PU3NYECKNE N XUMUNYe-
CKue CBOWCTBa, CNOCOObI MOAyYeHUS.
KucnoTbl: cocTaB, knaccudukaums,
HOMeHKNaTypa, PuU3nyeckne nu XuMmmnye-
CKWe CBOWCTBa, CNOCOObI MOAyYeHUS.
Psig aKTUBHOCTU MeTanos.

Mpogon>kexnne Tabn.

OCHOBHbI€ BUAbI AeATENBHOCTY
obyyvatowmxcs

mBbicTpanBaTth pa3BépHYTble NUCbMEH-
Hble 1 YCTHbIE OTBEThI C OMOPOWA Ha
MH(popMaL Mo 13 yuebHUKa U CNpaBoY-
HbIX MaTepunanos, rPaMoOTHO MCMO/b30-
BaTb M3YYEHHbI MOHATUIAHBIA annapat
Kypca XuMuu

m KnaccuuumpoBaTb U3yyaeMble
BELL,eCTBa N0 COCTaBY M CBOWCTBaM.

mCocTaBnaTb HOpMy/bl OKCUOB,
KUCNOT, OCHOBAHMWIA, COMeil 1 Ha3blBaTb
NX Mo MeXAyHapoAHO HOMeHKNa-
Type.

m[1pOorHo3npoBaTh CBOCTBA BELLECTB Ha
OCHOBE 06X XUMUYECKUX CBONCTB
N3yUeHHbIX KNacCoB/rpynn BeLLecTB,
K KOTOPbIM OHU OTHOCATCS.

mCoCTaBNsATb MONEKYNAPHbIE YpaBHE-
HUS peakuunii, NNKCTPUPYIOLLNX
XUMUNYECKNe CBOCTBA U CNOCOObI
NoJly4YeHMNs BELLECTB U3YUEHHbIX
KnaccoB/rpynn, a Take NoATBepXxAaa-
FOLLMX TeHETUYECKYO B3aMMOCBS3b
MexXay HUMM.
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Conu (cpegHue): HOMeHKNaTypa,
cnocobbl NoNy4YeHUs, B3auMoaelicTre
conelt c MeTannamm, KucaoTamum,
wenoyamy 1 Conamum.

leHeTMYecKas CBA3b MEXAY Knaccamu
HeopraHNM4yeckux coeJMHEHMIA.

JeMoHcTpauun

O6pasLbl HEOpraHMYecKnx BeLLecTB
pa3NYHbIX K1accos.

B3anmopeincTBme pacTBopa CepHoi
KMCcnoTbl ¢ okengom megu().

Peakuunsa HelTpanusauum.

BbITeCHEHME OfHOTO MeTanna apyrum um3
pacTBopa COoMu.

NabopaTopHble 1 MpaKTUYecKue
paboTbl

JlabopaTopHble ONbIThI:
B3anmopeincTBue KAUCNOT C MeTannamu.
MonyyeHne HEPACTBOPUMbIX OCHOBAHWIA.
B3avmopeicTBme HepacTBOPUMbIX
OCHOBaHMIA ¢ KUCOTaMU.

PasnoxeHue rugpokcuga megu() npu
HarpesaHuu.

MpakTuyeckas paboTa:

Ne 6. PelueHune aKkcnepuMeHTanbHbIX
3a4a4 no teme «OCHOBHbIe Knacchl
HeopraHMYeckuX COeJMHEHW ».

BbiuncneHus
— M0 YPaBHEHNAM XMMUYECKNX peaKLnii

m Mpon3BOAMTL BbIUMCAEHUS MO ypaBHe-
HUAM XUMUYECKUX peakLunii.

m[naHMpoBaTh U OCYLLECTBAATL Ha
NPaKTUKe XUMUYECKMe 3KCNEPUMEHTHI,
NpoBOAMTb HabNKOAEHUA, fenaThb
BbIBOAbI NO pe3yfibTataM 3KCNepumeHTa.

mCnepoBaTb npaBunam 6e3onacHoi
paboTbl B nabopaTopum Npu MCNob30-
BaHUM XMUMUYECKOMN nocyasl n 060pyao-
BaHuA.

m /cnonb3oBaTh NPy BbINOAHEHUN
yuebHbIX 3alaHunil 1 B npoLecce
nccnefoBaTeNIbCKOM AeATENbHOCTU
Hay4YHO-MONYAAPHYIO NUTepaTypy
XUMUYECKOT0 COAlep>XXaHus, cnpaBoy-
Hble MaTepuanbl, pecypcol NHTepHeTa.

m BbicTpanBaTh pa3BépHYThIE MUCbMEH-
Hble 1 YCTHbIE OTBEThI C OMOPOWA Ha
MHopmMaLmo 13 yuebHMKa 1 CPaBoY-
HbIX MaTepunanos, rpaMoOTHO MCMO/b30-
BaTb M3YYEHHbIN MOHATWIAHbIA annapat
Kypca XuMum
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ewwediodu Behoged

MpuMepHbIe TeMbI,
pacKpblBatoLLne AaHHbIA
pasgen nNporpammel,

N KOJIMYECTBO 4acoB,

0TBOAMMOE Ha X N3y4eHne

OCHOBHOe cogeprkaHue

Mpogon>kexnne Tabn.

OCHOBHble BUAbI A€ATENBHOCTM
obyvatroLmxcs

Pasgen 3. MepnoanyecKnii 3aKoH n Mepunognyeckasi cucTeMa XMMUYECKMX 3neMeHToB [l. . MeHgeneeBa.
CTpoeHue aToMOB. XuMnyeckas cBsidb. OKUCNNTENIbHO-BOCCTaHOBUTENbHbIE peakumu (15 u)

Tema 8. MNepurognyeckunii
3aKOH U Mepurognyeckas
cucTeMa XUMMUYECKUNX
anemeHToB . . MeHgene-
eBa. CTpoeHue atoma (7 4)

MepBble NONbLITKW Knaccugpukaymum
XWMUNYECKNX 3N1eMeHTOB. [MoHATHE O
rpynnax CXo4HbIX 3N1eMeHTOB (LLenoy-
Hble U LLLeN0YHO3eMe/IbHbIE METaNbI,
ranoreHbl, MHEPTHbIe rasbl).

3NeMeHTbI, KOTopble 06pasytoT
aMm(oTepHble OKCUAbI U TULPOKCUAbI.
Meproaunyeckmnii 3aKoH 1 Meprnoan-
Yyeckas CMCTEMa XUMUYECKUX 3/IEMEHTOB
O. . MeHpgeneesa. NepuoAbl, rpynnsbl,
noarpynnsl. ®MU3NYECKUI CMbICT
NnopsAKOBOro HoMepa 3/IeMeHTa, HOMe-
poB Mepuoga v rpynnol.

CtpoeHune atomoB. CocTas aTOMHbIX
anep. N3otonbl. nekTpoHbl. CTpoeHue
3N1EKTPOHHbIX 0060/104eK aTOMOB NepBbIX
20 xmmnyeckmnx anemeHToB lNMepunoguye-
ckoil cuctemsl [. 1. MeHaeneesa.
XapakTepucTmKa XMMNYeCcKoro afemMmeH-
Ta Mo ero NonoXeHuto B MeproanYecKoi
cucteme . . MeHpeneesa.

mPacKkpbiBaTb CMbIC/T NEPUOANYECKOTO
3aKOHa.

m[ToOHMMaTb CYLLeCTBOBaHWE nepuognye-
CKOI 3aBMCMMOCTM CBOWCTB XUMMYe-
CKUX 3M1EMEHTOB (M3MEHEHME panyCcoB
aTOMOB W 3NE€KTPOOTPULATENILHOCTN)
N UX COELMHEHWNIA OT NOMOXEHMUS B
MepuoanYecKoin cucTemMe U CTPOEHUS
aToma.

mYcTaHaBMBaTb CBA3b MEXAY NO0Xe-
HVEM 3/1eMeHTa B MepUoANYECKOi
CUCTEME U CTPOEHMEM ero atoma (cocTas
n 3apsag agpa, obLyee YACN0o INEKTPOHOB
N pacnpegeneHune nx no 31eKTPOHHbIM
Cnosim).

m[1pOrHo3MpoBaTh XapakKTep N3MeHeHUs
CBOICTB 3/IEMEHTOB M UX COEAUHEHMI MO
rpynnam u nepuogam Nepuogmnyeckoi
CUCTEMBI.

m XapakTepn3oBaTb XMMUYECKUE 3N1EMEH-
Thbl NePBbIX TPEX MEPUOAOB, Kanus,
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Tema 9. Xmmnyeckas cBsib.
OKNCANTENBHO-BOCCTAHOBU-
TeNbHble peakymn

(84)

3HaueHue lNMepnogmMyeckKoro 3akoHa

1 MepnoanYeckoit cucTemMmsl XuMmunye-
CKMX 3N1EMEHTOB /11 Pa3BUTUA HAYKN 1
npakTuku. . N. MeHgeneeB — y4éHblii,
nefaror v rpaxKgaHuH.

JeMoHcTpauun

KopoTkonepnogHas v AANHHOMNEPUOL-
Has opmbl Meprognyeckoii cucTemsl
Xumunyecknx anemeHtos A. V. MeHgene-
eBa.

O3HakoMneHue c 06pasL,ammn MeTannios

N HEMETa0B.

JlabopaTopHble U NpaKTUYecKue
paboTbl

NabopaTOpHbIA ONbIT:
B3anmogeicTeume ruapokcnga LnHkKa c
pacTBopaMu KUCMOT U Lienoyei

3NeKTPOOTPULATEILHOCTL aTOMOB
XUMUYECKNX 3/IEMEHTOB.

Xumuyeckast CBA3b (MOHHas, KOBaNEHTHas
NO/SIPHAst U KOBAJ/IEHTHAs HeMnonspHas).

Kanbuus no ux nonoxexuuto B Mepuo-
Andeckoin cucteme . 1. MeHaeneesa.
mCnepoBaTb NpaBunam 6esonacHol pa6o-
Tbl B nabopaTopuu nNpu UCMNOb30BaAHUM
XUMMWYECKOW nocyabl 1 060pyaoBaHus.
m BbiCTpanBaTb pa3BEPHYTbIE MUCbMEH-

Hble 1 YCTHbIE OTBEThI C OMOPOWA Ha
MH(popMaL Mo 13 yuebHUKa U CNpaBoY-
HbIX MaTepunanos, rpaMoOTHO UCMO/b30-
BaTb M3YYEHHbIN MOHATWIAHbIA annapat
Kypca XmMum.

m /Icnonb30BaTh NPY BbIMNOHEHUN
y4ebHbIX 3afaHN TEKCTbl YUYeOHMKa,
cnpaBo4Hble MaTepuansl (Mepuoanye-
CKYI0 CUCTEMY XUMMUYECKNX 3NIEMEHTOB
[. . MeHpgeneeBa, Tabnuuy pacteopu-
MOCTW KMUCNOT, OCHOBaHWIA 1 coneli B
BOJE, 3EKTPOXUMUYECKUIA pag
Hanps>XXeHUn MeTannos).

m /Icnonb30BaTh NPU BbIMOJAHEHUN
yuebHbIX 3alaHunil 1 B npoLecce
nccneoBaTeNbCKoM AeaTelbHOCTM
Hay4YHO-MONYNAPHYIO NUTepaTypy
XUMMUYECKOTO COAEPXKaHUs, cnpasoy-
Hble MaTepuanbl, pecypcbl HTepHeTa

mPacKpbiBaTb CMbIC/T M3YyYaeMblX
NOHATUNA.

mOnpeaenaTb BUA XMMUYECKOW CBSA3U
B COEANHEHUN.



Ry

ewwediodu Behoged

MpuMepHbIe TeMbI,
pacKpblBatoLLne AaHHbIA
pasgen nNporpammel,

N KOJIMYECTBO 4acoB,
OTBOAMMOE Ha UX N3yyeHue

OCHOBHOe cogeprkaHue

CTerneHb OKUCNEHUS.
OKNCNUTENBbHO-BOCCTAHOBUTENbHbIE
peakyumn (OBP). Mpoueccbl OKMCEHNA
M BOCCTAHOBNEHUSA. OKUCANTENN 1
BOCCTAHOBMTENMN.

JeMoHcTpauun
OKMNCNNTENbHO-BOCCTAHOBUTE/bHbIE
peakuunn: ropeHve, peakLnmn pasnoxe-
HUA, COeSUHEHNA

OKOHYaHue Tabn.

OCHOBHble BUAbI A€ATENBHOCTM
obyvatroLmxcs

mOnpegenaTb CTeNeHb OKUCNEHNS
XUMMWYECKOr0 3/ieMeHTa no hopmyse
ero CoeuHeHNs.

mOnpeaenaTb 3NEMeHT (BeLecTBo) —
OKWUCANTENb U 3NIEMeHT (BeLLecTBO) —
BOCCTaHOBUTENb.

mO6DBACHATH CYLLHOCTb NPOLIECCOB
OKWCMIEHUS 1 BOCCTAHOB/IEHUSA.

m COCTaBNATb 3NEKTPOHHbIW 6anaHc ¢
YUYETOM UMcna OTAaHHbIX U MPUHATBIX
3M1EKTPOHOB.

mCoCTaBNATb ypaBHEHWE OKUCAUTESb-
HO-BOCCTaHOBUTENbHOW peakuuu.

m/cnonb3oBatb NPy BbINOAHEHUN
y4ebHbIX 3aflaHnii TEKCTbI YYeOHMKa,
cnpaBoYHble MaTepuansl (nepuoguye-
CKYI0 CUCTEMY XUMMUYECKNX 3/1EMEHTOB
[. . MeHpgeneeBa, Tabnuuy pacteopu-
MOCTU KUC/IOT, OCHOBaHWIA 1 conein B
BOJE, 3/IEKTPOXUMUYECKUIA paj
Hanps>XeHWin MeTannos)
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9 KJIACC

(2 4 B Hepento, Bcero 68 4, U3 HUX 44 — pe3epBHOE BpeMA)

MpuMepHbIe TEMBbI,
packpbiBatoLLne AaHHbIN
pasgen nporpaMmel,

N KOINYECTBO YacoB,
O0TBOAMMOE Ha UX U3yYeHune

MoBTOpeHne n yrnybneHme
3HaHM OCHOBHbIX pa3fAenoB
Kypca 8 knacca

CR)

OCHOBHOe cofiep>kaHue

OCHOBHbIe BUAbI AeSATENIbHOCTU
oby4arouimxcs

Pa3fen 1. BellecTBO N XMunyeckue peakuum (17 v)

Mepuofnyecknii 3aKoH. Mepuoanyeckas

cucTeMa XMMUYecKNX 3NEMEHTOB
0. N. MeHpeneesa. CTpoeHMe aTOMOB.
3aKOHOMEPHOCTUN B U3MEHEHUUN CBOWCTB
XUMWYECKMX 3/1IEMEHTOB MepBbIX TPEX
nepvoaoB, Kanug, Kanbuus u nx
COefMHEeHUI B COOTBETCTBUM C NOOXKe-
HVWEeM 31eMEHTOB B NEPUOANYECKONA
cucTeme M CTPOEHMEM MUX aTOMOB.
Knaccuukayma n HomeHknatypa
HeopraHMYecknx BeLLecTB (MeXAyHa-
poaHas v TpuBManbHasa). XuMuyeckume
CBOWCTBA BELLECTB, OTHOCALLUXCA K
pa3nnMyHbIM KnaccaM HeopraHn4yeckunx
COEfIMHEHWUI, UX TeHeTUYEeCKas CBA3b
HeopraHM4yecKnx BeLLecTB.

CTpoeHue BeLLecTBa: BUAbI XUMUYECKOWA
CBA3W U TUMNbI KPUCTANNNYECKUX peLlé-
TOK. 3aBMCUMOCTb CBOWCTB BeLLecTB OT
NX CTPOEHMA.

mXapaKTepn3oBaTb XUMUYeckue
3N1EMEHTHI MepBbIX TPEX MepnoLoB,
Kanma n KanbLus rno Ux rnoaoxKeHuto
B Mepuoanueckoli cucteme 4. N. MeH-
feneesa.

m KnaccuunumpoBaTb M HasblBaThb
HeopraHM4yeckue BelLLeCTBa U3YUYEHHbIX
KNaccoB.

mOnucbIBaTh 06LLIME XMMUYECKMNE
CBOWCTBA BELLECTB pas3/IMUHbIX Kfac-
COB, MOATBEPXAaTb CBOWCTBA NpuMepa-
MW MOJIEKYNSIPHBIX YPaBHEHUIA XUMU-
Yeckux peakuuii.

mOnpefenaTb BUA XMMUYECKOI CBA3MN 1
TUN KPUCTANINYECKON peLLéTKM
BellecTBa.

m [1porHo3MpoBaTh CBOWCTBA BELLECTB B
3aBMCUMOCTU OT UX CTPOEHUS.

mBbicTpanBaTh pa3BépHYTbie MUCbMEH-
Hble 1 YCTHbIe OTBETbI C OMOPOWA Ha



ewwediodu Behoged

[MTpumepHbIe TeMbl,
pacKpbiBaK LW KNe fJaHHbINA
pasgen nporpammel,

M KOJIMYECTBO Y4acos,
O0TBOAUMOE Ha UX U3yyeHue

Tema 1. OCHOBHbIe 3aKOHO-
MEPHOCTU XMMUYECKUX
peakumii

(44)

OCHOBHOe cofiepXaHue

JemoHcTpauun

1. Mogenn Kpuctannanyecknx pewéTok
HEeopraHN4yecKmnx BeLLecTB.

2. KopoTKonepuogHas v jnMHHOMepunoa-
Has hopmbl epnognyeckoin cucTeMbl
Xumunyecknx anemeHtos A. V. MeHgene-
eBa

Knaccugmkauma XMMn4ecKux peakuui
Mo pa3/IMYHbLIM MpU3HaKaMm (Mo ymcay u
COCTaBY y4acTBYIOLLMX B peakLymm
BELLECTB, MO TENN0BOMY 3dhheKTy, Nno
M3MEHEHUWIO CTEMEHeR OKNCNeHNs
XUMMUYECKUX 31EMEHTOB, N0 06paTUMO-
CTU, MO Y4acTUIO KaTanmsaropa).

3K30- M 3HAOTEPMUYECKME peakLmu,
TEPMOXUMUYECKUE ypaBHEHUS. TToHS-
TME 0 CKOPOCTW XUMUYECKOI peakLuuu.
MOHATME O TOMOTEHHbIX U TeTEPOreHHbIX
peakumax. MoHaTue 06 06paTUMBbIX

Mpogon>kexnne Tabn.

OCHOBHbI€ BUAbI AeATENBHOCTY
obyyvatowmxcs

NHopMaymio 13 yuebHMKa U cnpaBoy-
HbIX MaTepnanos, rPaMmoTHO MCNO/b30-
BaTb M3YYEHHbIN MOHATWIAHBIA annapat
Kypca XmuMun.

m/1cN0nb30BaTh NPY BbINOMHEHUM
yuebHbIX 3agaHunii 1 B npoLecce
nccnenoBaTelbCKon AeATeNbHOCTY
Hay4YHO-MONYNAPHYIO NUTepaTypy
XUMMNYECKOTO COAEPXKaHMUSA, CNpaBoY-
Hble MaTepuanbl, pecypcbl MHTepHeTa

m PacKpbIBaTb CMbICN U3y4YaeMblX
MOHATWIA N NPUMEHATH 3TU NOHATUS
npu oNnucaHny CBOWMCTB BELLECTB U UX
npeBpaLleHnii.

m KnaccnuuupoBaTb XMMUYECKUE
peakLnmn Mo pa3nyHbIM NPU3HaKaM.

WY CTaHaBNMBaTb 3aBUCUMOCTb CKOPOCTH
XUMUYECKOI peakLunn OT pasnnmyHbIX
(haKTopoB.

m[1porHo3nMpoBaTb BO3MOXHOCTH
NMPOTEKaHNS XUMUUYECKMX NpeBpaLle-
HWIA B pa3/INYHbIX YC0BUAX.
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Tema 2. neKTponnTUYeCcKas
auccoymagma. Xummyeckue
peakuun B pacTBopax

(84)

1 HeO6PaTUMbIX XMMMUYECKNX peaKLu-
AX. MoHATUE 0 XMMUYECKOM paBHOBE-
cun. ®akTopbl, BAUAIOLLME HA CKOPOCTb
XUMMWYECKOI peakLun n NofoXeHue
XUMUWYECKOT0 PaBHOBECUS.
OKNCANTENbHO-BOCCTAHOBUTE/bHbIE
peakumnmn (3NeKTPOHHbIA 6anaHc OKMCIn-
TeNIbHO-BOCCTAHOBUTENLHOMN peakLum).

JeMoHCcTpauun

1. 3aBUCUMOCTb CKOPOCTU XUMUYECKOIA
peakuunmn oT pasiniyHbIX PaKTOpPOB.

2. Bo3geiicTBue KaTanusaTtopa Ha
CKOPOCTb XMMUYECKOW peakuunu.

3. MpumMepbl Heo6paTUMbIX 1 06paTK-
MbIX peakLuia.

4. CMelLeHMe paBHOBECUS XMMUYECKOA
peakuuu.

BbiuncneHus

— KONM4yecTBa BelecTBa, 06bLEMaA U
MaccCbl peareHToB 1N NPoayKTOB Mo
YPaBHEHUSM XUMUNYECKNX peakLunil

Teopus 3NeKTPONUTUYECKON auccolna-
LMW, DNEKTPONUTbI U HEINEKTPOUTI.
KaTuOHbI, aHUOHbI. MexaHW3M Ancco-
LMaLuK BELLECTB C PasNUUHbIMM
BUAAMYW XUMUYECKOW cBA3NU. CTeneHb
auccoumauum. CunbHble 1 cnabble
3NIEKTPONNTI.

mOnpefensaTb OKUCAUTENb 1 BOCCTAHO-
BuTenb B OBP.

m COoCTaBNATb 3N1EKTPOHHbIN 6anaHC
peakuuu.

m Mpon3BOAUTL BbIYNCAEHUS MO XUMUYE-
CKUM YPaBHEHUSIM.

m BbicTpanBaTb pa3BépHYTbIe MUCbMEH-
Hble 1 YCTHble OTBETHI C OMOPOIA Ha
MHopMaL Mo 13 yuebHMKa 1 CNpaBoY-
HbIX MaTepuanos, rpaMoOTHO UCMOMb30-
BaTb M3YYEHHbIi MOHATUIAHBIN annapat
Kypca XMuu.

m /cnonb3oBaTh NpY BbINOAHEHUN
yuebHbIX 3alaHunil 1 B npoLecce
nccnefoBaTeNIbCKOM fAeATENbHOCTU
Hay4YHO-NONYNAPHYIO NUTepaTypy
XUMUYECKOT0 COAlep>XXaHus, cnpaBoy-
Hble MaTepuansl, pecypcbl IHTepHeTa

mPacKpbiBaTb CMbICN U3YyYaeMbIX
MOHATUIA, a TaKXXe CMbICN Teopuu
371eKTPOINTUYECKOI auccoumanmuu.

B OO6BACHATL MPUUNHBI 3EKTPONPOBOS-
HOCTW BOAHbIX PaCTBOPOB.

mCoCTaBNATb ypaBHeHUs guccolmanmm
KWUCNOT, LWenoYeld 1 conen, NnonHble



enwediodu Benoged

MpuMepHbIe TeMbI,
pacKpblBatoLLne AaHHbIA
pasgen nNporpammel,

N KOJIMYECTBO 4acoB,
OTBOAMMOE Ha UX N3yyeHue

OCHOBHOe cogeprkaHue

PeaKL1N MOHHOTO 06MeHa, YCNOBUA UX
npoTeKaHUs. VIoHHble ypaBHeHUS
peakuui.

XUMUYecKne cBOMCTBa KUCNOT, OCHOBa-
HWI 1 coneli B CBeTe NpeAcTaBeHNn 06
3NEeKTPONMTUYECKOI anccolmaummn. Cpega
pacTtBopa. MoHATNEe 0 TMAPOAN3E CONeN.
KauecTBeHHble peakLuy Ha KaTUOHbI

1 aHUOHBbI.

JeMoHCcTpauun

JieKTpnYyeckas npoBogMMOCTb PacTBo-
pOB BeLLecTB; ABUXEHNE NOHOB B 3/1eK-
TPUYECKOM MoJie.

OnbITbl, MNNOCTPUPYIOLLME MPU3HAKN
nNpoTeKaHWs peakLumnii MOHHOTO 0BMeHa.
OnbITbl MO ONpPejesieHnto cpefbl B
pacTBopax coneit (xnopuga HaTpus,
Kap6oHaTa HaTpus, X10puaa LMHKa).

NabopaTopHble 1 MpaKTUYecKue
paboThbl

Nla6opaTopHbIii ONbIT:

PeakLun MOHHOTo 06MeHa B pacTBOpax
3NeKTPONNTOB: cynbdata megu()

Mpogon>kexnne Tabn.

OCHOBHble BUAbI A€ATENBHOCTM
obyvatroLmxcs

M COKpaLLléHHble NOHHbIE YpPaBHEeHUS
XUMMWYECKUX peakLuii MOHHOTO
obMmeHa.

mnaHMpoBaTh U OCYLLECTBAATL Ha
NpakTUKe XUMUYECKIE IKCTIEPUMEHTHI,
NPOBOAWTL HabMOAeHUA, fenaTb
BbIBOAbI MO pe3ynbTaTam 3KCNepuMeH-
Ta.

mCnepoBatb NpaBunam 6e3onacHoi
paboTbl B nabopatopuu Npu MCMNob30-
BaHUUN XMMUYECKOMN nocyasl n 06opyao-
BaHWA.

m [pon3BOAUTL BbIYNCAEHUS MO XUMUYE-
CKUM YPaBHEHUSIM.

m BbicTpanBaTh pa3BépHYTbIE MUCbMEH-
Hble 1 YCTHble OTBETHI C OMOPOIA Ha
MHopMaLmMo 13 yuebHMKa U CNpaBoY-
HbIX MaTepuanos, rpaMoTHO UCMONb30-
BaTb M3YYEHHbI MOHATUAHBIN annapat
Kypca XUMuu.

m/cnonb3oBatb NpY BbINOAHEHUN
yuebHbIX 3aaHunii 1 B npoLecce
nccnefoBaTeNIbCKOM AeATENbHOCTU
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Tema 3. Ob6was xapakTepu-
CTVKa XMUMNYECKUNX INEMEH-
ToB VIIA-rpynnbl. [ManoreHsbl
(4 4)

M Wweénoun, kapboHata HaTpMA 1 cona-
HO KNCNOTbI, peakuus HedTpanusaunu
MeXAY rMAPOKCUAOM Kanus v CONSHOW
KUCNOTOM.

MpakTuyeckas paboTa:

Ne 1. PewieHne aKcnepuMeHTanbHbIX
3afiay no Teme.

BbluncneHuns
— M0 YPaBHEHNAM XMMUYECKNX peaKLnii

Hay4YHO-NONyNspPHYI0 NUTepaTypy
XMMUUYECKOT0 COAepXXaHus, crpaBoy-
Hble MaTepuansbl, pecypcbl HTepHeTa

Pasgen 2. HemeTansnbl n nx coegnHeHns (24 v)

ObLaa xapaKTepucTUKa ranoreHos.
OCO6EHHOCTM CTPOEHNS aTOMOB 3TUX
3NEMEHTOB, XapaKTepHble 415 HUX
CTeneHn okncneHus. CTpoeHue u
(hn3n4ecKue CBONCTBA MPOCTbIX Be-
LecTB — ranoreHoB. XuMumyeckme
CBOWCTBa Ha nMpumepe xJiopa (B3anMo-
[eiicTBME C MeTanNaMm, HemMeTannamu,
wenovamu). Xnoposogopos. ConsHas
KMCNoTa, XMMUYeckue CBOMCTBA,
nony4veHue, npuMeHeHune. KavectseH-
Hble peakLun Ha raforeHna-noHsbl.
[JelicTBre x/iopa 1 X/10p0BOAOPOAA Ha
opraHu3m 4yenoBeka. BaxHeliwmne
XN0pULbl N UX HaxXoXaeHune B NpUpoje.

JemoHcTpaumn
BupgeomaTepuanbl: raforeHbl u ux
COefiMHeHUS.

O6pasLbl X0pMaoB.

mO6BACHATL 06LLMEe 3aKOHOMEPHOCTH B
M3MEHEHMMN CBONCTB HEMETA/NOB U UX
COeAVHEHUIA B Mpefenax ManblX nepmo-
[0B v rnaBHbIX nogrpynn Mepuoguue-
CKOW CUCTEMBI XUMUYECKNX 3/1EMEHTOB
C Y48TOM CTPOEHMS UX aTOMOB.

m XapakTepn3oBaTb PUINYECKNE U XU-
MUYeCcKUe CBOMCTBA MPOCThIX BELLECTB
rasioreHoB (Ha NpumMepe xaopa) un
CNOXHbIX BeLLecTB (X10poBOLOPOAA,
Xnopuaa HaTpuma), cnocobbl X Nonyye-
HUS, MPUMEHEHWE W 3HAYEHNE B
NpUpPoLE N XXM3HU YenoBeKa.

mOnpeaenaTb ranoreHna-noHbl B
pacTBope.

m[naHMpoBaTh N OCYLLECTBAATL Ha
NPakTUKe XMMUYECKNE IKCMEPUMEHTDI,
NpoBOAMTb HabNKOAeHUA, fenaThb
BbIBO/bl MO pe3y/ibTaTaM 3KCMepuMeHTa.



Mpogon>kexnne Tabn.

MpuMepHbIe TeMbI,
pacKpblBatoLLne AaHHbIA
pasgen nNporpammel,

N KOJIMYECTBO 4acoB,
OTBOAMMOE Ha UX N3yyeHue

OCHOBHbIe BUAbl AEATENIbHOCTU

OCHOBHOe cogeprkaHue 06y uaIoLLMXCS

NabopaTopHble N NpaKTUYeCKUNe
paboThbl

JlabopaTOopHbIN ONbIT:
Pacno3sHaBaHue X/10pUA-NOHOB.

m CnefoBaTb nNpaBuiaM 6e3onacHoit pabo-
Tbl B 1abopaTopmm Npu NCNoNb30BaHMM
XUMUYECKOW nocyabl 1 060py0BaHUA.

m BbicTpanBaTh pa3BépHYTbIe MUCbMEH-

MpakTuyeckan paborTa:
Ne 2. Mony4yeHne CONAHOM KACNOTHI,
n3yyeHue eé CBOMCTB.

Hble 1 YCTHble OTBETHI C OMOPOIA Ha
NHopMaLnio 13 yyebHMKa U CnpaBoy-
HbIX MaTepuanos, rpaMoOTHO UCMOMb30-

enmwediodu Behoged

BaTb M3YYEHHbI MOHATUIAHBIN annapat
Kypca Xumuu.

m /cnonb3oBaTh NPy BbINOAHEHUN
yuebHbIX 3afjaHuii 1 B npouecce
nccnefoBaTeNbCKO feATeNbHOCTH
Hay4YHO-NONYNAPHYIO NUTEPATYpy
XMMWUYECKOT0 COflePXXaHuns, CNpaBoy-
Hble MaTepuanbl, pecypcbl MHTepHeTa

Bbluncnenuns

— 0 YPaBHEHNAM XMMUYECKNX peakK-
LW, ecnu OAWH U3 peareHToB AaH B
N30bITKE;

— 06BEMOB ra3oB N0 ypaBHEHUIO
peakLumn Ha OCHOBE 3aKOHA 06BbEMHbIX
OTHOLLEHWNI rasos

Tema 4. Ob6was xapakTepu-
CTUKa XMUMNYECKUNX 3NEMEH-
ToB VIA-rpynnbl. Cepa v eé
coefnHeHus (5 )

O6wasn xapaKTePUCTUKA 3/1EMEHTOB
VIA-rpynnbl. OCOBEHHOCTU CTPOEHUSA
aTOMOB 3TUX 3/1IEMEHTOB, XapaKTepHble
ONA HUX CTeNneHu okucneHms. CTpoeHmne
“ M3nYecKmne CBOMCTBA MPOCTbIX
BELLECTB — KWNC/I0POAA U Cepbl.
ANNOTPONHbIE MOAUPUKALUN KNCNOPO-
[a u cepbl. XMUYeCKue CBOWCTBA Cepbl.
CepoBofopog, CTpoeHue, hr3nyeckune

mOOBACHATL 06LLME 3aKOHOMEPHOCTH
B U3MEHEHWW CBOICTB 3/1EMEHTOB
VIA-rpynnbl ¥ UX COeANHEHU
C YYETOM CTPOEHMUSA NX aTOMOB.

m XapakTepnsoBaTb ()U3nmyeckue
N XMMUYECKMe CBONCTBA NPOCTOro
BELLEeCTBa Cepbl 1 eé cCoeJMHEHWI
(cepoBogopofa, OKCUA0B Cepbl, CEPHOIA
KUCNOTbI, CyNb(aTos), cnocobbl nx
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“ XMMU4eckue ceoincTea. OKeupbl cepsbl
KakK npeficTaBUTeNIn KNCNOTHbIX OKCU-
poB. CepHas KucnoTa, husmyeckne

N XMMUYeckme cBoicTBa (06LmMe Kak
npeacTaBUTeNa Knacca KMCNoT U cneyu-
(hyeckue), NPUMEHEHME.

Xumuyeckue peakuuu, nexawiue B oc-
HOBE NMPOMbILLNEHHOrO cnocoba nonyye-
HUS CEPHON KNCNOTbl. ANnapaTbl K
npoTeKalLLme B HUX npoLecchl (Ha npu-
Mepe NPou3BOACTBA CEPHON KMCNOTbI).
Conu cepHO KNCNOTbI, Ka4eCTBEHHas
peakuus Ha cynbaT-uoH.

HaxoxpaeHue cepbl 1 eé coeANHEHW

B npupoge. XMMUYeCcKoe 3arpsasHeHne
OKpYy>XarLwei cpesbl COeJUHEHUAMN
cepbl (KUCNOTHbIE AOXAM, 3arpsi3HEHME
BO3fyXa 1 BOJOEMOB), CNOCOObLI ero
npefoTBpaLLeHNs.

JemMoHCcTpauun

Konnekuuun (Bugeomartepuansl): cepa
N eé coeMHeHNs.

O6yrnneaHue caxapa nog AecTemem
KOHLLEHTPUPOBAHHOW CEPHOW KUCOThI.

NabopaTopHble 1 NpaKTUYecKme
paboTbl

JlabopaTOpHble ONbIThI:
O6Hapy»XeHune cynb(aT-noHOoB.
B3anmopeiicTBume pas3baBneHHOW cepHOM
KUCNOTbI C LMHKOM.

nofy4yeHUs, NPUMeHeHVe U 3HaYeHNe
B NPUPOAE U XU3HU YeNloBeKa.

mOnpeaenaTb Hannyune cynbgaT-moHOB
B pacTBoOpe.

B OOBACHATL CYLLHOCTb 3KONOTNYECKNX
npobaem, cBA3aHHbIX C NepepaboTKol
COeIHEHWNIA Cepbl.

m[11aHNpoBaTb M OCYLLECTBAATL Ha
NPaKTUKe XUMUYECKMEe 3KCNEPUMEHTHI,
NpoBOAUTL HabNOAeHWSA, AeNnaTb
BbIBOAbI MO pe3yfibTaTaM 3KCNepuMeHTa.

mCnefoBatb NpaBunam 6esonacHo
paboTbl B nabopaTopun Npu MCNonb3o-
BaHUM XMMUYECKON nocyabl u 06opypo-
BaHuA.

m[1pon3BOANTb BbIYUCIEHUS MO XUMUYe-
CKUM YpaBHEHUAM.

m /Icnonb30BaTh NPW BbIMOIHEHUN
Yy4YebHbIX 3aflaHN1 TEKCTbl y4eOHUKa,
cnpaso4Hble MaTepuansl (Mepuognye-
CKYI0 CUCTEMY XUMMUYECKNX 3NIEMEHTOB
[. . MeHpaeneeBa, Tabnuuy pacteopu-
MOCTW KMUCNOT, OCHOBaHWIA 1 COneit
B BOJe, 3N1EKTPOXMMUYECKUIA pag
HanpsHXKeHUn mMeTannos).

m /IcNonb30BaTh NPU BbIMOAHEHUN Yueb-
HbIX 3aaHuUi 1 B NpoLecce UCCne0Ba-
TeNbCKON [eATeNbHOCTM Hay4YHO-NoMy-
NAPHYIO NUTEpaTypy XMMUYECKOro
cofiepXXaHuns, cnpaBoYHble MaTepuansl,
pecypcbl IHTepHeTa



enwediodu Benoged

[MTpumepHbIe TeMbl,
pacKpbiBaK LW KNe fJaHHbINA
pasgen nporpammel,

M KOJIMYECTBO Y4acos,
O0TBOAUMOE Ha UX U3yyeHue

Tema 5. O6uwwasn xapakTepu-
CTUKa XMMUYECKNX 3IEMEH-
T0B VA-rpynnsl. A30T,
thocgop 1 nx coeguHeHns
(7 1)

OCHOBHOe cofiepXaHue

BbluncneHuns

— 0 YPaBHEHUAM XUMUYECKNX peaKLuii;
— MaccoBOI A40nM BbIX0Aa NPOAYKTa
peakuun

O6Lwasa xapakTepucTMKa 3/leEMEHTOB
VA-rpynnbl. OCO6EHHOCTM CTPOEHMSA
aTOMOB 3TUX 3/1EMEHTOB, XapakTepHble
ONA HUX CTENeHN OKUCNEHUA.

A30T, pacnpocTpaHeHue B Npupogae,
(h3NYECKUE N XUMUYECKNe CBOWCTBA.
KpyroBopoT a3oTa B npupose.
AMMUaK, ero hn3nYecKne n Xxummye-
CKue CBOWCTBa, MOMyYEHME U NPpUMeHe-
Hue. Conv aMMOHUS, UX (PU3NYecKne

N XMMUYECKMe CBONCTBA, MPUMEHEHNE.
KayecTBeHHas peakuus Ha UOHbI
aMMOHUSA.

A30THasa KMCNoTa, eé hunusnyeckume

N XMMUYeckme cBoicTBa (06LMe Kak
npescTaBuTeNsa Knacca KucnoT v
cneumnduyeckue). Micnonb3oBaHme
HUTPATOB W COMell aMMOHUSA B KaYeCTBe
MUHEpPanbHbIX YA06PEHNIA.

Mpogon>kexnne Tabn.

OCHOBHbI€ BUAbI AeATENBHOCTY
obyyvatowmxcs

mO6BACHATL 06LLMe 3aKOHOMEPHOCTU B

M3MEHEHUN CBOWCTB 3/1IEMEHTOB
VA-rpynnbl K UX COEANHEHUI C YYETOM
CTPOEHMA UX aTOMOB.

m XapakTepn3oBaTh (hU3nYecKme u

XMMUYeCKUe CBOWCTBA MPOCTbIX
BeLLeCTB a30Ta U (hochopa U ux coeau-
HeHMiA (aMMuMaKa, coneil aMmMOoHUS,
a30THOI KUCNOTbI, HUTPATOB, OKCUAA
thocgopa™) n hochopHON KMCAOTHI,
(hocaTtos), CNOcobbl UX MONYyYeHUS,
NMPUMEHEHME W 3HAYEHWE B NPUpPoJe

M KWU3HU YenoBeKa.

mOnpeAensTb UOHbI aMMOHUS U doc-

(haT-1OHbI B pacTBOpe.

mO6DBACHATL CYLLHOCTb 3KOJTOTMUECKMX

npo6siem, CBA3aHHbIX C HAXOXAEHUEM
coefuHeHniA a3oTa u hocthopa B
OKpY>XXalLen cpege.
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XUMUYeckoe 3arpsisHeHne OKpyxato-
el cpefbl COEMHEHUAMM a30Ta
(KMCNoTHbIE AOXAN, 3arps3HEHNE BO3LY-
Xa, NoYBbI N BOAOEMOB).

docgop, annoTponHbie MogUpUKaLum
thocgopa, uanyeckme n Xmmmyeckue
CBOWCTBA.

Okeung hochopa(Y) n octhopHas
KMcnoTa, Gu3nYecKne n Xumm4yeckue
CBOIAcTBa, nony4veHme. KauecTBeHHas
peakums Ha hochaT-NOHbI.
Mcnonb3oBaHue hochaToB B Ka4ecTBe
MUHepanbHbIX YA0OPEHUIA. 3arpsasHeHne
NPUPOAHbLIX BOAOEMOB (pochaTamu.

JeMoHcTpauun

Konnekyuu: ocdop 1 nx coeguHeHus.
B3anmopgencTeme KOHLEHTPUPOBAHHOWA
a30THOW KMCNOTbI C MeAbH.

JlabopaTopHble 1 NpaKTUyeckKne
paboTbl

JlabopaTopHble ONbIThI:

1. B3anmogeicTBue coneii aMMoHUA

C WENnoybio.

2. O3HakoMeHe c o6pasLaMu a3oTHbIX
1 hOCHOPHBIX YA0O6PEHNIA.
MpakTuyeckas paboTa:

Ne 3. Mony4yeHne ammmnaka, nyyeHune
ero CBOWCTB.

BbiuncneHusa
— M0 YPaBHEHNAM XUMWNYECKUX peak-
unin

m[11aHMpoBaThb M OCYLLECTBNATL Ha
NpakTUKe XMMNUYECKNe 3KCNEPUMEHTHI,
NpoBOAMTL HabNAeHNs, Aenatb
BbIBOAbI M0 pe3ynbTaTaM 3KCnepu-
MeHTa.

mCnefoBatb nNpaBunam 6esonacHo
paboTbl B fabopaTopun Npu MCNoAb30-
BaHUM XMMUYECKOMN Nocyabl n 06opyao-
BaHuA.

m[1pon3BOANTb BbIYUCEHUS MO XUMUYe-
CKUM YpaBHEHUAM.

m/cnonb30BaTh NPW BbIMOIHEHUN
YyUebHbIX 3afaHnIi TEKCTbI yYebHMKa,
CcnpaBoYHble MaTepmanbl (Nnepuogunye-
CKYI0 CUCTEMY XMMUYECKNX 3/1EMEHTOB
O. V. MeHpgeneeBa, Tabnuuy pacteopu-
MOCTW KUC/IOT, OCHOBAaHWi 1 coneli B
BOJE, 3/IEKTPOXUMUYECKUI paj
Hanps>XXeHUn MeTanos).

m /cnonb30BaTh NPW BbIMONHEHUN
y4ebHbIX 3afaHnin 1 B npouecce
nccnesoBaTelbCKoM AeaTelbHOCTM
Hay4YHO-MONYNAPHYO NUTepaTypy
XUMMUYECKOTO COAEPXKaHUs, cnpaBoy-
Hble MaTepuansl, pecypcbl NHTepHeTa
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ewwedsodu senoged

[MTpumepHbIe TeMbl,
pacKpbiBaK LW KNe fJaHHbINA
pasgen nporpammel,

M KOJIMYECTBO Y4acos,
O0TBOAUMOE Ha UX U3yyeHue

Tema 6. O6Lasn xapakTepuc-
TUKa XUMUYECKUX 3/1EMEH-
T0B IV A-rpynnol.

Yrnepog v KpeMHUR 1 nx
coefnHeHns

(84)

OCHOBHOe cofiepXaHue

Yrnepog, anfioTponHblie MoAUGKa-
LK, pacnpocTpaHeHne B NpUPoSE,
(h3nYECKMe N XMMUYECKINe CBOMCTBA.
Apcopbuuna. KpyrosopoT yrnepoga

B pupoge.

Okcuabl yrnepoga, ux gusnyeckue

N XMMUYECKMe CBONCTBA, X AeiCTBIE
Ha XXMBble OpraHU3Mbl, NOAyYeHne

N NpUMeHeHne. KON0rmyeckme npobne-
Mbl, CBA3aHHbIE C OKCUMAOM Yrnepo-
fa(ly); rmnoTesa rno6anbHOro notenne-
HUS KNuMaTa; NapHUKOBbI 3heKT.
YronbHaa KUcnoTa u eé conn, nx
(h3nYecKue N XuMmuyeckne cBorcTea,
nony4vyeHne n npumeHeHune. KayecTseH-
Hasa peakuus Ha KapboHaT-NOHbI.
Vicnonb3oBaHne Kap6oHaTOB B ObITY,
MeLNUNHE, NPOMbILLINEHHOCTW, Ceflb-
CKOM XO035liCcTBE.

MepBOHaYanbHble NOHATUS 06 OpraHu-
YeCKMX BelecTBax Kak 0 COeUHEHUAX
yrnepoga: oCo6eHHOCTM cocTaBa U
CTpoeHus. MoHATUE 0 6UoNornyeckn
Ba)XXHbIX BeLLeCTBaX: Xupax, 6enkax,

Mpogon>kexnne Tabn.

OCHOBHbI€ BUAbI AeATENBHOCTY
obyyvatowmxcs

mO6DBACHATL 06 Me 3aKOHOMEPHOCTH
B U3MEHEHWW CBOICTB 3/1EMEHTOB
IVA-rpynnbl n ux COeANHEHNIA C yué-
TOM CTPOEHUS UX aTOMOB.

m XapakTepusoBaTb (pu3nyeckue
M XMMUYECKMe CBOKCTBA NMPOCThIX
BELLECTB Yr/iepoja y KpeMHUA U X
coevHeHWIi (OKCUAOB Yrneposa,
YrONbHOW KMCNOTbI, KApOHOHATOB,
OKCUJa KPeEMHWS ,KPEMHUEBOW KMCO-
Thbl, CUIMKATOB), CNOCO6bLI X MONyYe-
HUA, NPUMEHEHUNE N 3HAYEHUE B
NpMpoje v XXU3HU YenoBeka.

mOnpeaenaTb kKapboHaT- U CUANKAT-
MOHbI B pacTBope.

B OOBACHATb CYLLHOCTb 3KONOTNYECKNX
npo6aem, CBA3aHHbIX C HAXOXAEHWNEM
YINeKMCNOro rasa B OKpy»aroL el
cpege.

mVInncTpupoBaTh B3anMOCBS3b
HeopraHM4yecknx CoeIVHEHWIA yrnepoja
N OpraHny4ecKnx BeLLLEeCTB.

m[11aHNpOBaTb M OCYLLECTBAATL Ha
NPaKTUKe XMMUYeCKNEe 3KCNEPUMEHTHI,



yrnesogax. MartepmanbHoe efUHCTBO
OpraHNYecKuX N HeopraHMyeckKux
COefJMHEHNIA.

KpeMHuid, ero nsmyeckme n xummye-
CKWe CBOWCTBa, MOMYyYEHME U NPpUMeHe-
HVE B 3/IEKTPOHUKE.

CoeANHEHNA KPEMHUSA B MPUpoSe.
O6Lwme npeacTaBneHns 06 okcmae
KpeMHUA(T'Y) 1 KpeMHWEBOM KUC/OTe.
Cunnkatsl, UX UCNONb30BaHUE B ObITY,
MeAMLUHE, MPOMbILLEHHOCTU. Bax-
HeilLlne CTPOUTENbHbIE MaTepUuasbl:
Kepamunka, CTeK/o, LileMeHT, 6EeTOH,
»Kene3obeToH. MNpobnembl 6e30MacHOro
MCNONb30BaHWA CTPOUTENbHBIX MaTe-
pvanoB B MOBCEAHEBHOW XU3HMU.

JeMoHCcTpauun

Mogenn Kpuctannmyecknx peétok
anmasa, rpauTa, Monekynbl ynnepe-
Ha.

Apcopbums pacTBOPEHHbIX BELLECTB
aKTUBMPOBAHHLIM Yrném. NMpoTueoras.
Bugeomartepuanbl: CUIMKATHAA NPo-
MbILLTIEHHOCTb.

Mogenn Monekyn opraHM4ecknx Be-
LLLeCTB.

JNaGopaTopHble 1 NpaKTUYecKne paboTbl
JlaGopaTOpHbI ONbIT:
KauecTBeHHas peakLus Ha Kap6OoHaT-NOH.

MpPOBOAUTL HabMOAEHMS, fAeNaThb
BbIBO/bI MO pe3y/ibTaTam 3KCNepuMeHTa.

mCnepoBatb NpaBunam 6e3onacHoi

paboTbl B nabopatopuu Npu MCMob30-
BaHUM XMMUYECKON Nocyabl u 060pyao-
BaHWA.

ml/cnonb30BaTh NPY BbIMOMHEHUN

YyUYebHbIX 3aflaHNI1 TEKCTbl y4eOHUKa,
cnpaBoyHble MaTepuansl (Meprnognye-
CKYIO CUCTEMY XMMUYECKUNX 3/IEMEHTOB
[. . MeHpgeneeBa, Tabnuuy pacteopu-
MOCTW KUCNOT, OCHOBaHMWI 1 coneid B
BOJE, 3EKTPOXUMUYECKMNI pag
Hanps>XeHUin MeTannos).

ml/cnonb30BaTh NPY BbIMOMHEHUN

yue6HbIX 3afaHnit 1 B npoLecce
“ccnenoBaTeNbCKo AesTenbHOCTU
Hay4YHO-NoNynspHYI0 NUTepaTypy
XMMUYECKOT0 COAepXKaHuUs, CrpaBoy-
Hble MaTepuasbl, pecypchbl MIHTepHeTa



enwwediodu Benoged

[MTpumepHbIe TeMbl,
pacKpbiBaK LW KNe fJaHHbINA
pasgen nporpammel,

M KOJIMYECTBO Y4acos,
O0TBOAUMOE Ha UX U3yyeHue

Tema 7. O6Lyme cBoOiCTBA
MeTannoB
(4y)

OCHOBHOe cofiepXaHue

MpakTunyeckne paboThl:
Ne 4. Mony4eHne yrnekKUcnoro rasa.

KauyecTBeHHasa peakumns Ha Kap60HaT-VIOH.

Ne 5. PelleHune aKkcnepumMmeHTaNbHbIX
3aflay no Teme «HemeTanbi».

BbluncneHuns
— 10 YPaBHEHNAM XUMUNYECKUX peak-

Mpogon>kexue Taén.

OCHOBHbI€ BUAbI AeATENBHOCTY
obyyvatowmxcs

LW, ecnun ofMH U3 peareHToB 4aH B BUAE
BOZIHOIO pacTBOpa C M3BECTHOW MacCOBO
fonen

Pasgen 3. MeTannbl 1 ux coeguHenns (20 u)

O6Lwasn xapakTepucTMKa XMMMUYECKNX
3/1eEMEHTOB — METa/I0B Ha OCHOBaHWU
MX NONoXeHua B Mepuoanyeckol
cucTeMe XMMUYECKUX 3/1eMEHTOB

O. V. MeHfeneeBa n CTpOEHNSA aTOMOB.
CTpoeHue MmeTannos. MeTtannunyeckas
CBA3b U MeTannyeckas Kpuctaninye-
CKas peléTka. QNeKTPOXMMUMNYECKMIA
pag HanpsHKeHUn meTannos. ®usmnye-

CKWe N XMMUYecKmne CBOCTBA METa/O0B.

O6wme cnocobbl NONYYEHUSA MeTannoBs.

m PacKpbIBaTb CMbICN U3yYaeMbIX
MOHATWIA N NPUMEHATb 3TN NOHATUSA
Npu oNucaHny CBOWMCTB BELLECTB U NX
npeBpaLleHnii.

mO6DBACHATL 06 Me 3aKOHOMEPHOCTH B
M3MEHEHUN CBOWCTB 3/1EMEHTOB-MeTan-
NOB M UX COEANHEHUI C y4ETOM CTpOe-
HUS NX aTOMOB.

m XapakTepn3oBaTb CTPOEHME METanoB.,
obwme nsnyeckme n XMMnyeckme
CBOWCTBa METaNNoB.
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Tema 8. BaxHeiwne metan-
Jibl N X CORAUHEHMA
(16 v)

MoHATWE 0 KOPPO3WUW METaNoB U
OCHOBHbIe CNOCO6bI 3aLLMThl OT KOPPO-
3un. Cnnasbl (CTanb, YyryH, glopantomMu-
HWUIA, 6POH3a), UX NPUMEHEHUE B ObITY U
MPOMbILLIIEHHOCTN.

JemoHcTpauun

O3HakoM/ieHue ¢ o6pasL,aMm MeTanioB un
CNnaBoB, X PU3NYECKNMU CBOWCTBAMMU.
Mogenn KpucTtaninyeckux pewéTok
MeTannos.

Bugeomarepuanbl: KOppo3usa mMeTansos.

NabopaTopHble U MpakTU4eckKme
paboTbl

NabopaTopHble ONbIThI:
O3HakoMmeHne ¢ obpa3uamu CniaBoB
mMeTannos.

3aBMCUMOCTb CKOPOCTU peakumnu
MeTanna c KNCNO0TOl OT NPUPOAbI
meTanna.

BbiuncneHus

— 10 YPaBHEHNAM XUMUNYECKUX peak-
LW, ecnn OANH U3 peareHToB COAEPXUT
npumecu

LLlenoyHblie meTansnbl. MofoXxeHve B
Mepnomnyeckoin cucTeMe XMMUYECKUX
anemeHToB [1. I. MeHpeneeBa, CTpoeHue
atomoB. HaxoxfeHue B npupoge.

m XapaKTepun3oBaTb 06Lme cnocobbl
nosyyeHUs MeTanos.

mCnefoBatb NpaBunam 6esonacHow
paboTbl B nabopatopuu Npu MCMNob30-
BaHUM XMMUYECKOMN nocyasl 1 060pyao-
BaHWS.

m [pon3BOAUTL BbIYNCAEHUS MO XUMUYE-
CKUM YPaBHEHUSIM.

m /Icnonb30BaTh NPY BbIMOIHEHUN
YyUYebHbIX 3aflaHNI1 TEKCTbl y4eOHUKa,
cnpaBoyHble MaTepuansl (Meprnognye-
CKYIO CUCTEMY XMMUYECKUNX 3/IEMEHTOB
[. . MeHpgeneeBa, Tabnuuy pacteopu-
MOCTW KUCNOT, OCHOBaHMWI 1 coneii B
BOJE, 3/IEKTPOXUMUYECKUI paj
Hanps>XeHUin MeTannos).

m /cnonb3oBaTh NPy BbINOAHEHUN
y4ebHbIX 3aaHnin 1 B npouecce
nccnefoBaTeNbCKOM AeATENbHOCTU
Hay4YHO-NONYNAPHYIO NUuTepaTypy
XUMMUYECKOT0 COAEepXKaHuUs, cnpaBoy-
Hble MaTepuansl, pecypcbl IHTepHeTa

mO6DBACHATL 06 Me 3aKOHOMEPHOCTH B
M3MEHEHUU CBOMCTB 3/1EMEHTOB-MeTan-
NOB B rpynnax v X CoeaUHeHUi ¢
YYETOM CTPOEHMSA X aTOMOB.



enwediodu Benoged

MpuMepHbIe TeMbI,
pacKpblBatoLLne AaHHbIA
pasgen nNporpammel,

N KOJIMYECTBO 4acoB,
OTBOAMMOE Ha UX N3yyeHue

OCHOBHOe cogeprkaHue

du3myeckme N XMMnUeckne cBoCTBa
(Ha npumepe HaTpusa 1 Kanua). OKcuabl
N TMAPOKCUAbI HATpUa v Kanusa. Mpume-
HeHWe LLeN0YHbIX MeTanI0B 1 NX
COeAVHEH WA,

LLlenoyHo3eMefbHble MeTas bl MarHuii
M KanbLui, CTpoeHne aToMoB. Monoxe-
Hue B [epuofmyeckoin cucteme XxmMumye-
CKux anemeHToB . N. MeHfeneesa.
HaxoxgeHue B npupoge. ®nsnyeckune un
XUMUYECKMe CBONCTBA. BaxHeliwune
coefMHeHUa Kanbumna (oKcug, rmapok-
cug, conm). XXECTKOCTb BOAbI M CMOCOOBI
eé ycTpaHeHus.

Antomunuii. MonoxeHue B Meprogunye-
CKOW CMCTEME XMMUYECKNX 3/IEMEHTOB
O. . MeHpgeneesa, CTpoeHWe aToma.
HaxoxgeHue B npupoge. dusnyeckume u
XUMUYeckue caoiictBa. AMGpOTEpHbIe
CBOICTBA OKCMAA U rMapoKcuaa.
Xeneso. MonoxeHwne B MNMepnognyeckoi
cUCTEME XMMUYECKUX 3NIEMEHTOB

O. . MeHpgeneesa, CTpoeHWe aToma.
HaxoxpgeHue B npupoge. dunsnyeckue

Mpogon>kexnne Tabn.

OCHOBHble BUAbI A€ATENBHOCTM
obyvatroLmxcs

m XapakTepn3oBaTb U3NYECKNE U XU~
MUYeCKMe CBONCTBA NPOCTbIX BELLECTB
MeTanjoB U Ux coeanHeHnin (OKCMAOB,
rMAPOKCMAOB, COMeit), cnocobbl nx
MONYYEHUS, MPUMEHEHUE U 3HAYEHME
B MPMPOLE U XXU3HW YenoBeKa.

m Pacno3HaBaTh C MOMOLLbI0 KaYeCTBEH-
HbIX peakLUWil MOHbI MeTannoB (MarHus,
antOMUHUA, LLMHKA, Xefesa, Meau).

m [naHMpoBaTh N OCYLLECTBAATL Ha
NPakTUKe XMMUYECKNE IKCMEPUMEHTDI,
NpoBOAMTb HabNOAeHUA, fenaThb
BbIBO/bl MO pe3y/ibTaTaM 3KCMepuMeHTa.

mCnefoBaTb NpaBuiam 6esonacHoii pa6o-
Tbl B 1abopaTopum Npu NCNonb30BaHMM
XMMUYeCcKoW nocyAabl 1 060pyoBaHuA.

m Mpon3BOAUTL BbIYNCAEHUS MO XUMUYE-
CKUM YPaBHEHUSM.

mBbicTpanBaTth pa3BépHYTble NUCbMEH-
Hble 1 YCTHbIE OTBEThI C OMOPOWA Ha
NHpopMaynio 13 yyebHMKa U cnpaBoy-
HbIX MaTepuanos, rpaMoOTHO UCMOMb30-
BaTb W3YYEHHbI MOHATUIAHBIA annapat
Kypca XuMuu.



8 'BUNUX

1900eU 6

M XMMNYecKue cBoiicTea. OKCUAbl,
rngpokcugsl u conu xenesa(r)
noxkenesa(LL).

JeMoHCcTpauun

B3aumopeincTemne HaTpus ¢ BOLONA.
OkKpallvBaHune nnaMeHn NoHaMu HaTpus
N Kanums.

OkKpallvBaHune naaMeHn MoHamm
Kanbuus.

B3aumogeiicTBre OKCUAa KanbLus ¢
BOJOM.

Bugeomatepuanbl: ropeHune xenesa B
Kucnopoge u xnope.

JlabopaTopHble 1 NPaKTUYecKme paboThl
NabopaTopHble ONbIThI:
O3HakomeHue ¢ o6pasLaMmm antoM1MHUA
M €ro crniasos.

AM{OTepHble CBOWCTBA rMApoKcuaa
antoMUHNS.

KayecTBeHHble peaKkLUM Ha NOHbI
Xenesa.

MpakTunyeckune paboThl:

No 6. XKECTKOCTb BOAbI U METO/bI eé
yCcTpaHeHus.

Ne 7. PelueHune sKcnepuMeHTabHbIX
3aflay no teme «MeTannbi».

BbluncneHus

— 0 YpPaBHEHUAM XUMUYECKUX peak-
LWIA, ecnv OAWH U3 peareHToB AaH B
N36bITKE NN COAEPXUT NPUMECH;

— MaccoBOI 40MM BbIX0A4a NPOAyKTa
peakuun

m //Icnonb3oBaTh NPU BbIMOMHEHUN
yuebHbIX 3aaHuii 1 B npouecce
nccnesoBaTeNbCKoW AesTeNbHOCTU
Hay4YyHO-NONYNAPHYIO NUTEPaTypy
XMMWUYECKOr0 COflepXXaHuns, CnpaBoy-
Hble MaTepuansbl, pecypcbl MHTepHeTa



enwediodu Benoged

[MTpumepHbIe TeMbl,
pacKpbiBaK LW KNe fJaHHbINA
pasgen nporpammel,

M KOJIMYECTBO Y4acos,
O0TBOAUMOE Ha UX U3yyeHue

Tema 9. BewyectBa v matepu-
asibl B XU3HW YesioBeKa
(3 y)

OCHOBHOe cofiepXaHue

OKOHYaHue Tabn.

OCHOBHbI€ BUAbI AeATENBHOCTY
obyyvatowmxcs

Pasgen 4. Xumuns n okpyxarwas cpega (3 4)

HoBble MaTepuasbl 1 TEXHONOTUN.
BellecTBa 1 maTepumanbl B NOBCEAHEBHOM
YXU3HW yenoBeka. XUMWUSA N 340POBbeE.
Be3onacHoe ncnonb3oBaHMe BELLECTB

N XUMUYECKNX peakLuii B BbITY.
MpupogHble UCTOYHWUKWN YINeBOAOPOLOB
(yronb, NpMpoaHbIN ras, HedThb),
NPOAYKTbl X NepepaboTKu, UX posb

B 6bITY ¥ MPOMbILLNEHHOCTH.

OCHOBbI 9KONI0TMYECKOM FPamMOTHOCTHU.
XUMUYecKoe 3arpa3HeHne OKpyxKato-
e cpeapbl (MpefensHO AonycTumas
KOHUeHTpayuus sewects — MAK).

Po/ib XMWY B peLLeHnn 3K0N0rMYeCcKnx
npo6nem

m XapakTepn3oBaTb poSib XMUK B pas-
NNYHbIX chepax LeaTenbHOCTU Nogen,
OCHOBHbIe BelLecTBa U MaTepuansl,
MPUMEHSEMbIE B XXM3HU COBPEMEHHOTO
yenoBeka.

mO6DBACHATL YCNoBMA 6e30MacHoro
MCNONb30BaHMNS BELLECTB U XUMUYe-
CKNX peakLuii B 6bITY.

mAHanM3NpoBaTh Y KPUTUYECKM
OLeHMBaTb MHAOPMALMIO O BAUSHUM
MPOMBILLINEHHOCTH, CENbCKOI0 X031~
CTBa, TPAHCMOPTa U Ap. Ha COCTOSHUE
OKpY>XatoL et cpeasl.

mYMeTb 0Ka3blBaTb MEPBYH MOMOLLb NPy
XUMUYECKNX 0XOrax U 0TpaB/ieHUsX.

mprMHMMaTb y4acTue B 06CYXAEHUN
npo6ieM XMMUYECKOW U 3KONoruye-
CKOI HanpaBNeHHOCTW, BbICKAa3blBaThb
CO6CTBEHHYIO NO3ULMIO MO Npobneme n
npegnaraTb BO3MOXHble NyTH eé
peweHmns



Mpwu pa3paboTke paboyeilt NporpaMmbl B TEMaTUUYECKOM NAHUPO-
BaHUW [O/KHbI 6bITb YYTEHbl BO3MOXHOCTU MCNO/b30BaHUSA 3/M€K-
TPOHHbIX (UNpPOBLIX) 06pasoBaTeNbHbIX PECYpPCOB, ABMAAKLULMUXCS
y4yebHO-MeTOANUYECKUMY MaTepuanamum (MynbTUMeAUWHbIE MPO-
rpamMmMbl, 3/IEKTPOHHbIE YYEOHNKUN U 3aflaYHUKW, 3NEeKTPOHHbIE 6U-
611oTeKun, BUpTyasbHble nabopaTopun, UTPOBble NPOrpaMMbl, KOJI-
neKunn UMgpoBbIX 06pasoBaTelbHbIX PECYpCoOB), NCMOb3yEMbIMM
4N 00y4YeHMS M BOCMUTAHUSA pas3IMYHbIX FPynn nosb3oBaTenei,
npesCcTaBNEeHHbIMMW B 3/1IEKTPOHHOM (UM POBOM) BUAE M peanin3yto-
WMUMKU aunjakTudeckme Bo3MoxHocTu UKT, cogepxaHue KOTOPbIX
COOTBETCTBYET 3aKOHOAATEeIbCTBY 06 06pa3oBaHUU.

XNMUA. 8— 9 knaccol 57



