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Paboyas nporpammMa no XMMWU Ha YPOBHE OCHOBHOFO 06Liero
obpa3oBaHuUs cocTaBfeHa Ha 0CHOBe Tpe6oBaHWil K pe3ynbTatam
0CBOEHMA OCHOBHOWN 06pa3oBaTeNlbHON NPOrpaMMbl OCHOBHOTO
obuiero obpasoBaHusA, MpefcTaBfieHHbIX B degepanbHOM ro-
CyfapcTBeHHOM 06pa3oBaTeflbHOM CTaHfapTe OCHOBHOro 06Liero
obpa3oBaHmMA, Cc y4ETOM pacnpefenéHHbIX MO Knaccam nposepse-
MblX Tpe60OBaHW K pe3ynbTatam OCBOEHWA OCHOBHOI 06pa3oBa-
TeNbHOW NporpaMMbl OCHOBHOMO 06LLero 06pa3oBaHNs 1 3/IEMEHTOB
cofiepXaHus, NpeacTaBieHHbIX B YHUBEpPCANbHOM KogudukaTope
no XMMWK, a TakXkKe Ha OCHOBe (hefepanbHoli paboueli NnporpaMmbl
BOCMMUTAHMA 06yYalo LWL NXCA NPY NONYYEHUN OCHOBHOIO 06LLero
obpasoBaHus n c y4étom KoHuenuuu npenogasaHus y4ye6bHOro
npegMeTa «Xumusi» B 06pa3oBaTefibHbIX OpraHu3aLmsax
Poccuiickoii ®epepayun, peanmsyolinx OCHOBHbIE
obweobpasoBartenbHble nporpammbl (yTB. PeweHnem Konnerun
MuHnpoceeweHusa Poccun, npotokon ot 03.12.2019 N MK-4BH).

MOACHUTENbHAA 3AMUCKA

CornacHo cBOeMy HasHauyeHMo pabouyas nporpamma fBAsAeTCA
OPUEHTUPOM ANA COCTaBNeHMs paboumx aBTOPCKMX MpO-rpaMM: OHa
[aéT npefcTaBneHUe o Uensx, o6uweid cTpaTerum o6y4de-HUS,
BOCMUTAHMWA W pa3BUTUS o0OyvallLMXcs CcpeacTBamm yuye6GHOro
npeameta «XUMUsA»; ycTaHaBnMBaeT 0653aTeNbHOe NPeMETHOE CO-
fepxXaHue, npegycMmaTpuBaeT pacnpefiefieHne ero no Knaccam WU
CTPYKTYpUpOBaHUE ero no pasgenam u Temam Kypca, onpegensieT Ko-
NNYECTBEHHbIE N KAYECTBEHHble XapaKTEPUCTUKN cofepXaHus; faéTt
NpMMepHoe pacnpegeneHune yyebHbIX 4acoB MO TEMaTUUYECKMM pasfe-
nam Kypca n peKoMeHAyeMyto (MpUMepHY) nocnefoBaTeNbHOCTb MX
N3YUYEHUNS C YUETOM MEXNPEeAMETHbIX U BHYTPUMNPEeAMETHbIX CBSI3eid,
NIOTMKKW y4yebHOro npouecca, BO3PAcTHbIX 0COBEHHOCTEN 06yyato L nx-
ca; onpefdenseT BO3MOXHOCTW npegMeTa Ans peanusauum Tpebosa-
HWIA K pe3ynbTaTaM OCBOEHMWS OCHOBHOW 06pa30oBaTe/ibHOI Nporpam-
Mbl HA YPOBHE OCHOBHOIO0 06LLero ob6pasoBaHuns, a Takxe Tpe6oBaHui
K pe3ynbTaTaM 06Y4YeHUS XMMWUU Ha YPOBHE Lieflell M3yUYeHUsa npea-
MeTa M OCHOBHbIX BMAOB Yy4yebBHO-NMO3HaBaTeNbHOW [eAaTeNbHOCTH/
YyUeOHbIX IeACTBUIA yUeHMKa N0 OCBOEHUIO YYeBHOTO coaepXKaHus.

OBWAA XAPAKTEPUCTUKA YYEBHOIO NMPEAMETA «XVUMWA»



Bknag y4yebHoro npegmeta «Xumusa» B AOCTVMXKEHWe Ueneli oc-
HOBHOro o6uiero obpasoBaHus 06YCNOBAEH BO MHOFOM 3HauyeHueM
XUMWYECKOW  Haykm B MO3HAHUM  3aKOHOB  MPUPOAbI, B
pPasBUTUNNPON3BOAUTENBbHBIX CUA 06WecTBa U CO34aHUU HOBOI
6a3bl MaTepu-anbHOW KyNbTypbl.

XUMUSA Kak 3afileMeHT CUCTeMbl eCTECTBEHHbLIX HayK pacnpocTpa-
HUNa cBOE BNNAHME Ha BCe 06/1aCTM YeI0BEYECKOro CYLLecTBOBaHUS,
3ajiana HoBOe BUAEHMEe MUpa, CTana HEOTbEMIEMbIM KOMMOHEHTOM
MWUPOBOM KynbTypbl, HEOOXOAUMbBIM YCNOBUEM XWU3HU 06w ecTBa:
3HaHWe XMMUW CAYXUT OCHOBOW 418 (hOpMMPOBaHMA MUPOBO33pe-
HUSA YenoBeKa, ero NpefcTaBAeHUA 0 MaTepuanbHOM eAUHCTBE MUPA;
BaXHYI pOfib UrpaloT hopMupyemble XMMUed npeactaBieHus o
B3aMMOrnpeBpalleHaX 3Heprum n 06 3BOMKOLUN BeLWecTB B NpUpO -
[ie; COBpeMeHHas XMMUA HanpaBfieHa Ha pelleHne rnobanbHbIX Mpo -
6nem yCcTOWYMBOTrO pasBUTUA YeIOBEYECTBA — CbIPbEBOWA, 3HepreTu-
YeCKOW, NuLEeBO N 3KONOTUYECKOW BGesomacHocTU, npobnem 3gpa-
BOOXPaHEeHUA.

B ycnoeBuax BO3pacTalolero 3HauyeHUs XUMWUKU B XU3HU obLe-
CTBa CYLLECTBEHHO MOBbICMAACb POb XUMWUYECKOTO 06pasoBaHus.
B nnaHe coumanusauum OHO ABAAETCA O4HWM U3 YCNOBUI DOPMUPO -
BaHWS MHTENNEKTa IMYHOCTM U FrapMOHUYHOIO €€ pasBmTuS.

COBpeMEHHOMY 4ef0BeKY XUMMUYECKUe 3HAHWA HeobXOoAUMbl ANS
npuobpeTeHna 0O EKYNbTYPHOrO YPOBHS, NO3BONAKOLLETO YBEPEH-
HO TPYAUTbLCA B COLMYMe U OTBETCTBEHHO Y4acTBOBaTb B MHOr006-
pasHoW Xn3Hyu obwecTBa, A8 0CO3HAHMA BaXXHOCTU Pa3yMHOro OT-
HOLEeHNsA K CBOEMY 3[J0POBbIO U 340POBbI0 APYIUX, K OKPYXaloLWwei
NPUPOAHOW cpefe, AN TPAMOTHOIO NOBELEHUSA NPU UCMONb30BAHUN
pasfMyYHbIX MaTepuanoB M XUMWUYECKWUX BELLECTB B MOBCEAHEBHON
XKU3HN.

Xumuueckoe obpasoBaHue B OCHOBHOI LIKONe ABAAeTCA 6a30BbIM
MO OTHOLUEHUID K CUCTeMe 06LLero xmmMmumyeckoro o6pasosaHus. Moa-
TOMY Ha COOTBETCTBYIOLLEM €My YPOBHE OHO peanusyeT npucyuime
obLULeMYy XMMUYECKOMY 006pa3oBaHWMI0 K/OYEBble LLEHHOCTU, KOTO-
pble OTPaXalT rocyfapCTBEHHble, 0O EeCTBEHHbIE U UHAUBMAYANDb -
Hble NOTPeBHOCTU. STUM ONpesenseTcs CyLWHOCTb 06LW e cTpaTerum
0byyeHMsa, BOCNMTaHUA W pa3BUTUS 06yyaloLIMXCA CpefcTBaMu
y4yebHOro npeamerta « XUMUSA».

M3ydeHne npegmeta: 1) cnocobCTBYyeT peanvs3auum BO3MOXHO -
CTell Ana camopasBuTuUa U (DOPMUPOBAHUA KYNbTYpbl IMYHOCTH, €€
obwein N GyHKUMOHANbHOW rPamMOTHOCTW; 2) BHOCUT BKnag B op-
MUPOBaHWE MbILIEHUS U TBOPYECKMX CMNOCOOGHOCTEN MOAPOCTKOB,
HaBbIKOB WX CamMOCTOATENbHOW YyuebHOlU [esATeNbHOCTW, 3KCMepu-
MEHTa/IbHbIX U WCCNef0BATENbCKUX YMEHWI, HEe0O6XOAMMbBbIX Kak
B MOBCEHEBHOW XWU3HW, TaK U B NPO(eCcCUOoHaNbHON AeATENbHOCTK;
3) 3HaKOMWUT CO CMeununKoli Hay4yHOro MbIWAeHUs, 3aKnagbliBaet

OCHOBbI LENOCTHOrO B3rNfja Ha eAWHCTBO NPUPOAbl W



Yyenoseka, fAB- N19eTCA OTBETCTBEHHbIM 3TanoM B (OPMUPOBAHUYU
€CTeCTBEHHO-HA- Y4YHOI rpamoOTHOCTM NOAPOCTKOB; 4) cnoco6CcTByeT
(hOPMMPOBAHUIO LLEHHOCTHOrO0 OTHOLWIEHUA K EeCTeCTBEHHO-Hay4YHbIM
3HaHUAM, K TMpuMpode, K 4YenoBeKy, BHOCUT CBOW BKnag B
3Konornyeckoe obpason-saHune WKOMbHUKOB.

HasBaHHble HanpasBneHus B 06y4YeHUM XMMUKU obecneymsaroTCs
cneyunguKon cogepxaHua npegmerta, KOTOPbIV ABAAeTCA Neparoru-
Yecky afanTUPOBAHHbIM OTpPaxeHWeM 6a30BOW HayKM XUMUU Ha
onpefenéHHOM atane eé passuTuA.

Kypc XMMUM OCHOBHOI LIKO/bI OPUEHTUPOBAH HAa OCBOEHMe 06y -
YAl WNMNCA OCHOB HEOPraHMYeCKON XUMUWU U HEKOTOPbIX MOHATUIA
1 CBeLEHN 06 OTAeNbHbIX 06bEKTaX OpraHn4yecKo XMMnu.

CTpyKTypa cogepXxaHua npegmera cpopMmmnpoBaHa Ha OCHOBE CU-
CTEMHOrO noAxofa K ero usydeHuto. CofepxxaHve cknafbiBaercs 13
CUCTEMbl MOHATUIA O XMMUYECKOM 3/IEMEHTE W BelecTBe U CUCTEMbI
MOHATUIA O XMMUNYECKOWR peakumm. Obe 3TM CUCTEMbI CTPYKTYPHO
OpraHn3oBaHbl MO MPUHLMNY NOCNEeA0BAaTENbHOIO Pa3BUTUA 3HAHWUIA
Ha OCHOBe TeOpeTUYEeCKUX NpeACTaBNEHUI i Pa3HOro YpOBHA: aTOM-
HO-MOJIEKY/IAPHOI0 Y4YeHMs KakK OCHOBblI BCEro eCTeCTBO3HaHuA,
ypoBH4 lMepuognyeckoro 3akoHa . . MeHaeneesa Kak OCHOBHOIO
3aKOHa XMMWW, YYEHUA O CTPOEHWU aToMa U XUMWUYECKON CBA3M,
npeacTaB/ieHUi 06 3NeKTPONUTUYECKON AMccoumalLmn BewecTs B
pacTBopax. TeopeTUYecKMe 3HAHMA pacCcCMaTpPUBaAOTCA HA OCHOBE
AMMUPUYECKU MOJSIYYEHHbIX U OCMbIC/IEHHbIX (DAKTOB, pa3BUBAlOTCS
nocnefoBaTe/NlbHO OT OLHOT0 YPOBHA K APYTrOMY, BbIMONHAA (DYHK-
UMM 06BACHEHNSA M NPOrHO3MPOBAHWA CBOWCTB, CTPOEHMA W BO3-
MOXHOCTEl NPaKTUUYECKOro MPMMEHEHUSA U MONYYEHUSA U3YYaeMblX
BelLecTsB.

Takas opraHusauuns cofep>aHus Kypca cnocobcTByeT npeacTas -
NEHUK XUMWYECKOW COCTaBAAIOLLEN HAYYHOW KapTWHbI Mupa B /0 -
rnMKe eé cucTteMHol nNpupoabl. TeM cambiM 06ecneymBaeTcs BO3MOX-
HOCTb (POPMUPOBAHUA Y 06YYaOLWUXCA LLEHHOCTHOIO OTHOLWEHUA K
Hay4YHOMY 3HAHWIO U MEeToJaM Mo3HaHWdA B Hayke. BaxHO Takxe 3a-
METUTb, YTO OCBOEHMWE COAEPXaHUsd Kypca NPpouCcXoaunT C NpuBfeye-
HUEM 3HAHWN U3 paHee U3YUYeHHbIX KypcoB: «OKpyXawwWwuin mup»,
«buonornsa. 5— 7 knaccbl» N «®un3nKa. 7 Knacc».

LENN U3YYEHWNA YUEBHOI O MPEOAMETA «XNMWA»

K HanpaB/fieHWt0 MepBOCTENEHHOW 3HAYMMOCTU NpPU peann3alum
o6pasoBaTeNibHbIX DYHKUWI npegmeTa «XUMUS» TPagULMOHHO OT-
HOCAT DOPMUPOBAHME 3HAHUI OCHOB XMMUYECKOIW HayKW Kak 06/a-



CTM COBPEMEHHOr0 €eCTeCTBO3HAHWUSA, MPaKTUYECKOW AeATeNbHOCTM
YyenoBeKa M Kak OfHOro M3 KOMMNOHEHTOB MUPOBOI KynbTypbl. 3aja-
Yya npegmMmeTa COCTOUT B (POPMMPOBAHUMN CUCTEMbI XMMUYECKUX 3HA-

HUA — BaKHeMWMX (hakToB, MOHATWIA, 3aKOHOB U TEOPETMYECKUX

MONOXEHWA, JOCTYMHbIX 00606 EHNIA MUPOBO33PEHYECKOrO Xapak-

Tepa, A3blKa HayKW, 3HAHWIA O Hay4YHbIX MeTogax M3y4YeHus Be-

WeCTB U XUMUYECKNX peakumnid, a Takxxe B (HOPMUPOBAHUN 1 Pa3Bu -

TN YMEHWUIA 1M cnocoboB AeATeNbHOCTU, CBA3AHHbLIX C MjaHUpoOBa-

HWEM, HabMOAEHUEM U MPOBELEHMEM XMMMUYECKOTO 3KCMEPUMEHTA,

cobntofeHnem npaesun 6e3onacHoro obpalieHns ¢ Bew,ecTsaMmun B no-

BCEAHEBHOM XWN3HW.

Hapsagy Cc 3TMM Uenu M3yyeHUs npegmeTa B mporpammMe yTOYHeE -
Hbl U CKOPPEKTMPOBaHbI C YYETOM HOBbIX MPUOPUTETOB B CUCTEME
OCHOBHOro obuwero ob6bpasoBaHus. CerofHa B ob6pa3oBaHWM 0Cc060
3HAYMMOI MPU3HAETCA HampaB/IEHHOCTb 0OYy4YeHWS Ha pa3BUTUE U
camopas3BuUTME IMYHOCTU, POPMUPOBaHME €€ MHTeNnekTa U obuiei
KynbTypbl. O6Gy4eHe YMEHUIO YYNUTbCA M MPOAO/MHKaTb CBOE 06paso -
BaHWe CamMOCTOATENbHO CTAHOBUTCH OAHON M3 BaXHEWWWUX GYHK-
LUWiA y4ebHbIX NpeaMeTOoB.

B cBA3M C 3TUM NpuW M3y4yeHUK nNpegmeTa B OCHOBHOWN LWIKOMe A0 -
MUHUPYHOLLEE 3HAYEHNE MPUOGPENN Takue Lenn, Kak:

6 (hopMUpOBaHME WMHTENJIEKTYaNbHO PasBUTON IMYHOCTU, FOTOBOIA
K camo06pa3oBaHUO, COTPYAHWYECTBY, CaMOCTOATENIbHOMY Npu-
HATWIO peweHunit, cnocobHOW aganTUpPoBaThCA K ObICTPO MEHSAIO -
WUMCS YCNIOBUSAM XXU3HU;

6 HampaB/IeHHOCTb 0O0Y4YeHMWS Ha CUCTeMaTM4YeckKoe NpuobLeHue
yyawmnuxca K camOCTOATENbHON MNO3HaBaTeNbHOW AEATeNbHOCTH,
Hay4YHbIM MeTO4aM MO3HaHMA, (QOPMUPYHOLWMM MOTUBALUID W
pasBUTUE CMOCOBHOCTEN K XUMUK;

6 o6ecneyeHne ycnoBuii, cnocobCTBYOWMX NpuobpeTeHno 06yya-
WNMNCA onbliTa pa3HO06pasHoi AeATeNbHOCTW, MO3HaHWA 1 ca-
MOMO3HAHWS, K/IIOUYEBbIX HAaBbIKOB (KMHOYEBbIX KOMMETEHUMWNA),
NMELWNX YHNBEPCAbHOE 3HAYEHUE 41 pasNMyHbIX BUAOB fed-
TE/IbHOCTH;

6 hopMMpoBaHNe YMEHNIN OO6BSACHATb U OLEHUBATb ABNEHUA OKPY -
XKalLWero Mupa Ha OCHOBAHWM 3HAHWA W OMbITa, MOMYYEHHbIX
NpU N3YYEHUN XUMUN;

6 (hopMuMpoBaHMe y 06Yy4aKLWMXCA TYMaHUCTUYECKUX OTHOLIEHWIA,
MOHWMAaHWNS LEHHOCTU XMMUYECKMUX 3HAHWIA AN BbIpabOTKM 3KO-
NOTMYECKU Le/lecoobpa3HOro NnoBeAeHNs B 6bITY 1 TPYAOBOW Aesd-
TENbHOCTW B LLENAX COXPAHEHWUS CBOEro 340pOBbA U OKPYXKalo-
e NpMpoaHON cpeabl;



6pa3BuTME MOTUBALMN K 06YUYEHUIO, CMOCOGHOCTEN K CAMOKOHTPO-
N0 1 CaMOBOCMMUTAHUID Ha OCHOBE YCBOEHUS 06Lie4YeN0BEUYECKUX
LleHHOCTEld, TOTOBHOCTM K OCO3HAHHOMY Bbl6OpY Mpodiuns u Ha-
npaBfeHHOCTU JanbHeliWero o6yyeHus.

MECTO YYEBHOIO MPEAMETA «XVMWNA» B YYEEHOM MNTAHE

B cucteme obuiero obpaszoBaHus «XuUMus» npusHaHa ob6sa3atens-
HbIM Y4e6HbIM NpegMeTOM, KOTOPbI BXOAWUT B COCTaB MPeAMETHOIA
06nacTn «ECTECTBEHHO-HAYUYHble NpegMeTbl».

Y4ebHbIM MNaHOM Ha eé usyyeHue oTBefeHO 136 yyebGHbIX 4a-
COB — MO 2 4 B Hegento B 8 M 9 Knaccax COOTBETCTBEHHO.

[na Kaxporo knacca npejycmMoTpeHO pe3epBHOe yyebHOe Bpems,
KOTOpOe MOXeT OblTb MCNONb30BaHO y4yacTHMKaMu obpa3oBaTenb-
HOFo npouecca B Lensax GoOpMMpPOBaHUA BapMaTUBHOMN COCTaBAAK -
Wweli cofepXXaHUa KOHKpeTHOW pabouyeir mporpammsbl. Mpu 3Tom
o6s3aTeNibHasA (MHBapMaHTHasA) 4vacTb cofepXaHus npegmeTa, ycra-
HOBJIEHHas NPUMEPHON paboyeil NporpamMoii, U Bpemsi, OTBOAMMOE
Ha eé n3yyeHune, LOMKHbl ObITb COXPaHEHbI MOMHOCTHIO.

B cTpyKType npumepHoi paboyeil mporpaMmbl Hapsagy C MOSICHW -
Te/IbHOI 3anNMCKOW BbleNeHbl Cleayowue pasgens:

6 nnaHupyeMble pe3ynbTaTbl OCBOEHUA yyebHOro npegmera «Xwu-
MUSA» — JIMYHOCTHbIE, MeTanpegMeTHbIe, NpeaMeTHbIe;

6 cogepXxaHue y4yebHOro npegmeTta « XuMnsi» no rogam obyyeHus;

6 NnpMepHOe TeMaTuyeckoe NnaHMpoBaHWe, B KOTOPOM JeTanun3u-
pPOBaHO COAEpXXaHMe KaKAON KOHKPETHOW Tembl, YKa3aHbl KO/M-
YeCcTBO 4acoB, OTBOAUMbLIX Ha €€ U3YyUYeHWe, U OCHOBHbIE BUAbI
y4eBbHON [eATEeNbHOCTU YYeHWKa, (DOPMMUPYEMbIE MPKU WU3YYEHUU
TeMbl, NPMBELEH MepevyeHb AEMOHCTpaLWil, BbIMOJHAEMbBIX Y4Yu-
TefleM, W MepevyeHb PeKOMeHAyeMblX NabopaTopHbIX OMbITOB U
NpakTM4eckux paboT, BbIMOMHAEMbIX yYalUMUCS.



COOEPXAHWE YUYEBHOIO MPEAMETA «XUMUA»

8 K/TACC

MepBoHaYa/IbHbIE XUMWYECKME MOHATUA

MpegmeT xumnu. Pofb XMMUKN B XXN3HWN YyenoBeka. Tena u sewe-
cTBa. dPM3Myeckme CBONCTBA BeleCcTB. ArperaTtHoe COCTOSIHUE Be-
wecTB. MoOHATUE O MeTOAAX MO3HAHUA B XUMUN. XUMUA B CUCTEME
HayK. UncTble BewecTBa 1 cmecu. Cnocobbl pasgeneHns cMecei.

ATOMBI U MOfIEKYNbl. XUMUYeCKUe 31eMeHTbl. CUMBOIbI XUMU-
YeCKMX 31eMeHTOB. MpOCTbIe N CNOXHbIE BelecTsa. ATOMHO-MO/e-
KyfnfpHoe yyeHue.

Xumnyeckas (opmyna. BaneHTHOCTb aTOMOB XMMMWYECKUX 3fie-
MEHTOB. 3aKOH MOCTOAHCTBa cocTaBa BewecTB. OTHOCUTENbHaA
atoMHaa Macca. OTHOCUTe/NbHad MoONeKynapHas macca. MaccoBas
L0158 XMMWNYECKOTO 3/1EMEHTA B COELJMHEHUMN.

P u3nyecknue U XMMUYECKME ABNEHUA. XUMUYECcKaa peakuusd u
eé npusHaky. 3aKOH COXpaHeHWs Macchbl Bew,ecTB. XMMUYeECKUe
ypaBHeHUs. Knaccudpukauma XMMnMYecKMxX peakuuin (CoeguHeHuns,
pas3noxeHud, 3aMmeL,eHUs, o6MeHa).

XMMNYECKNA IKCNEPUMEHT: 3HAKOMCTBO C XMMUYECKOW NOCYAOMN,
c npasunamu paboTbl B nabopatopuun v npuémammn obpawieHusa ¢ na-
60paTopHbIM 060PYAOBAHNEM; U3YUYEHUE U ONUCaHMe DU3UYECKUX
CBOCTB 06pa3L0B HEOPraHMYeCKNX BeLecTB; HabntogeHne pusmye -
CKUX (nnaBfieHWe BOCKa, TasHWeE Nibfla, pacTMpaHue caxapa B CTYMKe,
KUMeHne N KOHAEeHcaLus BOAblI) U XUMUYECKUX (TOPEHME CBEYM, NPOo-
KanveaHvWe MefHO NPOBO/IOKMW, B3aMMOJECTBME Mefia C KNCOTON)
ABMeHWI, Habn geHre N onucaHue NPU3HAKOB MPOTEKAHNUA XMMUYe-
CKMX peakuuin (pasfioxeHne caxapa, B3aMmMogeiicTBUE CEPHOW Knc-
NnoTbl ¢ xnopugom bapus, pasnoxeHue rugpokcnga mean(r) npu Ha-
rpeBaHunu, B3anMOENCcTBME Xenesa ¢ pactBopom conu meau()); ns-
yuyeHue crnocoboB pa3geneHus cmeceid (C NOMOWbI MarHuTa,
(hunbTpOBaHWE, BbiMNapuBaHue, AUCTUNNAUUA, XpomaTtorpadgus),
NpoBefeHne O4YNCTKMN NOBAPEHHON CONN; HabO4eHne 1 onucaHue pe-
3y/bTaTOB MPOBEAEHUA OMbITA, WTIIOCTPUPYIOLLETO 3aKOH COXpaHe-
HWA MaccCbl; CO3faHuNe Mogenein monekyn (LWapocTepPXXHEBbIX).

BaxHeliLme npeacTaBnTeEN HEOPraHMYECKNUX BELLECTB

Bo3gyx — cmecb rasos. CocTas Bo3gyxa. Knucnopog — 3/1eMeHT 1
MpOCTOE BelecTBO. HaxoxAeHWe Kucnopoga B npupoge, pusnye-
CKMe M XMMU4Yeckue cBoiicTBa (peakuum ropenus). Okcugbl. Mpu-
MeHeHue kucnopoga. Cnocobbl MofiyyeHa Kucnopoga B naboparto-

XUMUA. 8—9 knaccel 9



pUn 1 NpoMmbiWNeHHoCT. KpyrosopoT Kucnopofja B Npupofe.
O30H — annoTponHas mogudurKaLmnsg KUCIopoaa.

TennoBoi 3pPeKT XMMUYECKON peakuun, TEPMOXMMUYECKUE
ypaBHeHUA, 3K30 U SHLOTepPMUYECKME peakunun. TONAMBO: Yrosb U
MeTaH. 3arpsasHeHue BO3AyXa, YCUNeHUe NapHUKOBOTO addekTa,
paspylueHne 030HOBOIO Co4.

Bogopoa — 3feMeHT 1 NPoOCTOe BelecTBo. HaxoxaeHne Bog0po -
fa B npupoge, PU3nYeCcKMe N XMMUYECKNe CBONCTBA, NPUMEHEHME,
crnocobbl nofyyeHua. Kucnotbl U COMN.

Konnyectso Bewectsa. Monb. MonapHasa macca. 3akoH Asoragpo.
MonsipHblii 06bEM ra3oB. PacuyéTbl MO XMMUYECKUM YPaBHEHMNAM.

dun3nyeckne ceoincTea Boabl. Boga kak pacTsoputens. Pactso -
pbl. HacbllWeHHble N HEHACHILW EHHbIe pacTBoOpbl. PacTBOPUMOCTb
BelWecTs B BoAe.1MaccoBas J0n4 BellecTBa B pacTsope. XumMmunye-
CKue cBolicTBa Boabl. OcHOBaHusA. Posib pacTBOpPOB B NpUpoje u B
XW3HKN 4Yenoseka. KpyrosopoTt Bofbl B npupoge. 3arpa3HeHue npu-
pogHbIX BOoA4. OXpaHa M OUYMCTKA MPUPOLHBIX BOS.

Knaccugpukauma HeopraHmuecknx coeguHeHunin. Okeumgbl. Knac-
cuukaums okcmaos: cosieobpasyrolwme (OCHOBHbIE, KUCNOTHbIE,
am@oTepHble) U Heconeobpasywowme. HoMeHKnatypa OKCULOB
(MexgyHapofHas u TpuBuanbHan). PUIMYECKME U XUMUYECKMeE
CBOICTBA OKCMAO0B. MoNyyYeHNEe OKCMO0B.

OcHoBaHua. Knaccuukaums oCHOBaHWA: WENOYM N HEPACTBO-
pyMble OCHOBaHMA. HoMeHKnaTypa OCHOBaHWI (MeXAyHapoAHas u
TpuBManbHasa). Pun3nyeckne n XMMmUUYeCKMe CBONCTBA OCHOBAHMUIA.
MonyyeHne OCHOBaHMUIA.

Kucnotel. Knaccuukaymsa kucnot. HomeHknatypa kucnot
(MexgyHapofHas W TpuBumanbHas). ®U3NYECKUE U XUMUYeECKUe
cBoicTBa Kucnot. Pag aktuBHocTn metannoB H. H. beketoBa. lMo-
Ny4YyeHune KucnoT.

Conu. HomeHknaTypa coneil (MexgyHapoaHas u TpuBManbHas).
dun3nyeckne n xumnyeckne cBoiicTea coneir. MonyyeHne conei.

eHeTUUecKas CBA3b MeX[Ay KnaccamMu HeopraHM4YecKux coepu-
HEHWNIA.

XMMNYECKNA IKCNEPUMEHT: KaYeCTBEHHOe OMpefefieHne cogep-
XaHusa Kucnopoga B BO3gyxe; nonyyeHue, cobupaHue, pacnosHaBsa-
HWE W U3y4yeHne CBOWCTB KMUCNOpoLa; HabnwaeHne B3aMMOAeiCcTBUSA
BELecTB C KNCNOPOAOM W YCNOBUA BOZHUKHOBEHMA U NPeKpaLleHuns
ropeHus (moxapa); o3HakomieHue ¢ obpasyamy OKCMAOB M OMuUca-
HWe MX CBOMCTB; Noay4yeHue, cobupaHue, pacno3HaBaHuWe u nU3yde-

HWe CBOICTB BoJOpoOAa (rOpeHue); B3aumMoaelicTBue BOAOPOAA C OK-
cugom meamn(M) (BO3MOXHO MCNOMb30BaHWe BUAEOMATePUanoB); Ha-
6noneHne 06pa3LoB BELECTB KOAMYeCTBOM 1 MOAb; nccnefoBaHue
0CO6GEHHOCTEl pacTBOPEHUs BelWecTB C pas3IMYHON pacTBOPUMO-
CTblO; MPUTOTOBMEHNE PAaCTBOPOB C ONMpeAenéHHON MaccoBOi fonei



pacTBOPEHHOIO BELLECTBA; B3aMMO/elicTBME BOAbI C MeTannaMu (Ha-
TpreM 1 Kanbuuem) (BO3MOXHO MCNONb30BaHWE BUAeomMaTepua-
NOB); OnpefjesieHne pacTBOPOB KUC/IOT U LENOYeli C MOMOLLbIO WH-
AUKATOPOB; UccnefoBaHUe 06pa3L0B HEOPraHWYECKNX BELLECTB pa3-
JIMYHBIX K/1aCCOB; HabGMOJeHUEe W3MEHEHUS OKPaCKW WHAMKATOPOB
B pacTBOpax KWUCAOT U LLenoYeid; n3yyeHme B3aMMOLENCTBUS OKCU-
aa mean(M) c pacTBOPOM CEPHON KWCNOTbI, KUCAOT C MeTannamu,
peakuuii HelnTpanusauuu; MoMyyeHWe HEPaACTBOPUMbIX OCHOBAHWIA,
BbITECHEHME OfHOT0 MeTanna APYrMM M3 pacTBOpa COMU; pELUeHne
9KCMepUMEHTaNbHbIX 3afay No TeMe «BaxHeiillne Knaccbl Heopra-
HWYECKNX COEAUHEHUN.

Meprioanyecknin 3akoH 1 Mepruognyeckas cMcTemMa XMMUYECKNX
anemenTtoB [, V. MeHgeneesa. CTpoeH1e aTOMOB.
XumMmnueckas cessb. OKUCINUTENbHO-BOCCTAHOBUTESbHbIE peakLimn

MepBble NOMNbLITKU KnaccuuKaumum XMMUUYECKUX 3nemMeHToB. [o-
HATWE O rpynnax CXO4HbIX 3/1eMeHTOB (L,eN04YHble N LW eloYHOo3e-
MeNbHble MeTa//bl, FafioreHbl, UHEPTHbIE ra3bl). DNeMEHTbl, KOTO-
pble 06pa3yoT aMpoTepHble OKCUAbLI U TUAPOKCUAbI.

Mepuognyecknin 3akoH. Mepuognyeckas CUCTEMA XUMUYECKNX
anemeHToB [. N. MeHpgeneesa. KopoTkonepuogHas u AfMHHONEPU -
ofHas Gopmbl MepnuOANYECKON CUCTEMbI XUMUYECKUX 3/TEMEHTOB
L. N. MeHnpgeneeBa. Mepuogbl v rpynnbl. ®M3NYeCKWUA cMbICA MO -
pALKOBOro HOMepa, HOMEpPOB nepuofa u rpynmnbl 3eMeHTa.

CtpoeHune atomoB. CocTaB aTOMHbIX Agep. N3o0Tonbl. DNEKTPOHDbI.
CTpoeHMe 31eKTPOHHbLIX 060/104eK aTOMOB NepBbiX 20 XMMUYECKUX
anemeHTOB lMepunogmnyeckoin cuctembl . N. MeHgeneesa. XapakTe-
pUCTUKA XMMUYECKOT0 3/IleMeHTa Mo ero nosoxeHuto B Mepunogunue-
ckoii cucteme [. 1. MeHaeneeBa.

3aKOHOMEPHOCTU M3MEHEHMA paguyca aTOMOB XUMWYECKUX 3fie-
MEHTOB, MET//INYECKUX U HeMeTan/IM4eCKNX CBOWCTB MO rpynnam
n nepuogam. 3HayeHue MNepnognyeckoro 3akoHa u MepnognyecKkoi
CUCTEMbI XUMUYECKUX 3NIEMEHTOB A4 Pa3BUTUA HAYKU U NPaKTU -
kn. . . MenpeneeB — y4éHblli U rpaXKgaHuH.

Xumunyeckasa cBfA3b. KoBaneHTHasa (monapHas v HenonsipHas)
CBA3b. DNEKTPOOTPULATENBHOCTb XUMMUYECKNX 3N1EMEHTOB. VOHHas
CBAi3b.



CTeneHb okucneHUs. OKWUCAUTENbHO-BOCCTAHOBUTENIbHbIE peak-
umu. Mpouecchbl OKUCNEHUS U BOCCTaHOBAEHUS. OKUCANTENN U BOC-
CTaHOBUTENN.

XUMUYECKMIA IKCMEPUMEHT: M3yyeHne 06pasL,0B BELECTB MeTan-
NOB W HEMeTan/ioB; B3aMMOAEWCTBUE TUAPOKCMAA LMHKA C pacTBo-
paMu KUC/OT W LeNoYeil; NpoBefeHNe OMbITOB, UMHOCTPUPYHOLLUX
MPUMeEpPbl OKUCMNTENbHO-BOCCTAHOBUTE/bHBIX peakuuii (ropeHue,
peakuuu pa3noXKeHus, CoeuHeHNs).

MexnpeaMeTHbIE CBSI3U

Peannsauna MexnpeaMmMeTHbIX CBA3eA MNpU  U3YYEHUU XUMUK
B 8 Knacce oCyLLecTBNAETCHA Yepe3 MCMOb30BaHMe Kak 06w nx ecrte-
CTBEHHO-HAYUHbIX MOHATUNA, TaK N MOHATWI, ABNAKOLLINXCA CUCTEM-
HbIMW 415 OTAENbHbIX NPELMETOB €CTECTBEHHO-HAYYHOr0 LMKNa.

O6LwWwmne eCcTeCTBEHHO-Hay4YHble NMOHATUA: Hay4HbI (akT, rmnote-
3a, TeopwusA, 3aKOH, aHanM3, CUHTe3, Kiaccugpukauus, nepuognd-
HOCTb, HabftofeHue, 3KCNEePUMEHT, MOAENMPOBaHWE, U3MepeHue,
MOfieNlb, fABMIeHMe.

®dun3uka: matepus, aTom, 3/1eKTPOH, NPOTOH, HEWTPOH, UOH, HY -
KNng, n30Tonbl, paAnMoakTUBHOCTb, MOJIEKYa, 3NEKTPUYECKMNIA 3a-
pag, BeLWecTso, Teno, 06bEM, arperaTHoe COCTOSIHWE BeLLeCcTBa, ras,
(hM3NYeCKNe BENUYNHbI, eAUHULbI U3MEPEHNSA, KOCMOC, NNaHeThl,
3BE34bl, ConHue.

Buonorus: (hoToCUHTE3, AblXaHue, buochepa.

leorpagua: aTmocdepa, rugpocepa, MUHepanbl, rOPHbIe MOPO-
[bl, MONie3Hble UCKoNnaeMble, TONAWUBO, BOAHbIE PecypcChl.

9 KNNACC

BeLLecTBo 1 XMMUYeckas peakuus

Mepuogunuecknii 3akoH. lMepuogmyeckas cUCTeEMa XMMUYECKMUX
anemeHToB [. . MeHpeneeBa. CTpoeHne aTOMOB. 3aKOHOMEPHOCTH B
M3MEHEHUN CBOWCTB XMMWYECKUX 3M1EMEHTOB MEPBbIX TPEX nepuo-
[,0B, Kanus, KanbLns v NX COeLUHEHWI B COOTBETCTBUM C MOJSTOXKEHU-
€M 3/1EMeHTOB B [1epnoanyecKoi cucTeMe n CTPOEHNEM UX aTOMOB.

CTpoeHMe BelecTBa: BUAbl XMMUYeCKOW cBA3U. Tunbl KpucTan-
NNYECKMX pelléToK, 3aBUCUMOCTb CBONCTB BeLeCcTBa OT TUMNa Kpu-
CTaNINYecKOM peléTKN N BUa XUMUUYECKON CBA3MN.

Knaccugpmkauma n HOMeHK/iaTypa HeOpraHM4YeCKMX BELLECTB
(mexxgyHapogHas W TpuBManbHad). XMMMUYeCKMe CBOWCTBa Be-



WecTB, OTHOCALMXCA K pPasNNyYHbIM Knaccam HeopraHW4ecknx co-
eAVNHEHW, reHeTMYecKas CBA3b HEOPraHWYeCKNX BeLLecTB.

Knaccngpumkauns Xummyeckux peakuwid no pasinuyHbIM MPU3Ha-
KaMm (N0 Ymcny u CoCTaBy y4yacTBYIOLWMX B peakLuu BelecTs, Mo Te-
NA0BOMY 3((eKTYy, N0 U3MEHEHWIO CTeMeHell OKUCIeHUA XUMunye -
CKMX 3/1eMeHTOB, N0 06paTUMOCTM, NO Yy4acTUK KaTanusatopa).
JK30- M 3HAOTEpPMUYECKME peakuuu, TEPMOXMMUYECKME YypaBHe-
HUA.

MoHATME O CKOPOCTM XMMUYECKOW peakyun. MoHATMe 06 obpaTu-
MbIX 1 HEOBPATMMbIX XUMMUUYECKUX peakuuax. MOHATME O FTOMOTeH -
HbIX W reTeporeHHbIX peakuuax. MoOHATWE O XMMUYECKOM PaBHO-
Becuu. PakTOpbl, BANAKOWNE HA CKOPOCTb XWMUYECKON peakuum u
NON0>KeHNe XMMUYECKOT0 paBHOBECUS.

OKMCNUTENbHO-BOCCTAaHOBUTENbHbIE peakuumn, 3NeKTPOHHbIA 6a-
NaHC OKWUCNUTENIbHO-BOCCTaHOBMUTENbHON peakuun. CocTaBneHue
YPaBHEHWUA OKUCAUTENbHO-BOCCTAHOBUTENIbHbLIX pPeakuuii ¢ UCMOfib-
30BaHMeM MeTOAa 3IeKTPOHHOro 6anaHca.

Teopuna aneKTPONUTUYECKON guccoumaumn. dNeKTpoamnTbl U He-
3ANeKTPONUThLl. KaTWOHbI, aHWOHbI. MexaHM3M puccouunaumn se-
WeCTB C pasMYHbIMK BUAAMUN XUMUYECKON cBA3W. CTeneHb AUCCO-
umaumnm. CunbHble U cnabble 31eKTPONUTHI.

Peakunn MOHHOTo o6MeHa. ¥ CNoBUA NPOTEKaHNs peakynii MOH-
HOro o6MeHa, MO/IHble N COKpawéHHble NOHHbIE YPaBHEHUS peak-
unin. CeoicTea KMCNOT, OCHOBAHWI 1 CO/Meil B CBeTe NMpeAcTaBneHul
06 31eKTPONMTUYECKON auccoumaumn. KayecTBeHHbIe peakumnum Ha
MOHbI. [TOHATMe 0 TMaponun3se conei.

XMMNYECKNA 3KCNEPUMEHT: O03HAKOMJIEHUE C MOAENAMW Kpu-
CTaN/IMYeCcKUX peléToK HeOpraHM4yecknx BELLECTB — MeTannoB U
HemeTannos (rpagurta n anmasa), C/MOXHbIX BellecTs (X/jiopuja Ha-
TpUS); MccnefoBaHne 3aBUCUMOCTU CKOPOCTM XUMUYECKOW peakunu
OT BO3feNCTBUA pa3NMyHbIX (PAKTOPOB; MUCCefOBaHWe 31eKTPOnpo -
BOAHOCTM pacTBOPOB BellecTs, NpoLecca guccolumnanum KnenoT, we-
noyei n coneli (BO3MOXXHO MCNOMb30BaHWE BMEOMATeEpPUanoB); nNpo-
BefleHWe ONbITOB, UANKCTPUPYIOLWNUX NPU3HAKM NPOTEKAHWUA peak-
Unii MoHHOro obmeHa (obpas3oBaHMe o0cafka, BblgeNleHMe Trasa,
ob6pasoBaHue BOAbI); ONbITOB, UAMKOCTPUPYIOLLMX NPUMEPbLI OKUCAN -
TeNbHO-BOCCTAHOBUTE/bHbLIX peakuuii (ropeHue, peakuuu pasno-
XEHWA, COeAMHEHNSA); pacrno3HaBaHWe HeOpraHW4vecknx BewecTB C
MOMOLLbIO KauyeCTBEHHbIX peakuWii Ha WOHbI; peLleHue 3KCnepu-
MeHTa/IbHbIX 3a4ay.



HeMeTannbl ¥ UX coeguHeHns

Obuias xapakTepucTuka rasioreHoB. OCob6eHHOCTM CTPOeHMA aTo-
MOB, XapaKTepHble CTeneHW OKkucneHus. CTpoeHue n (uanyeckue
CBOICTBa MPOCTbIX BELLECTB — raforeHoB. XuMu4yeckue CBOICTBA
Ha npuMmepe xnopa (B3auMofelicTBMe C MeTannamu, HemeTannamu,
wenoyammn). Xnoposogopod. ConfHaa KMCN0Ta, XMMUYECKNE CBOWA -
CTBa, NOJlyYeHWe, NpuMeHeHune. [leicTBMe xs0pa M XJ0poBoAOpoaa
Ha OpraHuW3M u4esoBeka. BaxHelwmne Xxaopuabl U UX HaxOoXAeHWe
B npupoge.

Obuiana xapaktepucTuka anemeHToB Y1A-rpynnbl. OC06eHHOCTM
CTPOEHUSA aTOMOB, XapaKTEPHbIE CTEMEHU OKUC/IEHUS.

CTpoeHne 1 un3nYeckne CBONCTBA NPOCTbIX BelecTB — KUC/O-
pofa n cepbl. ANNOTPOMNHbIE MOAMMUKALUN KUCNOPOAA U Cepbl. XU -
MUyeckue cBoicTBa cepbl. CepoBOAOPOL, CTPOEHUE, (U3NYECKME U
XUMunyeckune csoiictea. OKCUAbl Cepbl Kak NpejcTtaBuTenn KUCNoT -
HbIX OKCnAoB. CepHas Kucnota, PU3NYecKme N XMMNYECKNe CBOM-
cTBa (o6WwuMe Kak NpeAcTaBUTeNs Knacca KUCAOT U cneuyunduue-
ckme). XumMuyeckne peakuum, nexawine B OCHOBE MPOMbILLIIEHHOTO
cnocob6a NofyyYeHns cepHol Kncnotbl. MpumeHeHne. Conu cepHON
KUCNOTbl, Ka4eCTBEHHAaA peakuusa Ha cynbdaT-uoH. HaxoxpgeHune
cepbl 1 eé coeAunHeHWid B npupoge. XMMUYECKOe 3arpsisHEHNE OKpY -
Xawlulen cpefbl COeAUHEHUAMK Cepbl (KUCNOTHbIE JOXAW, 3arpss-
HeHue BO3AYyXau BOJOEMOB), cnocobbl ero npeAoTBpaLLeHus.

Obuias xapakTepucTumka aneMeHToB Y A-rpynnbl. OcobeHHOCTU
CTPOEHNA aTOMOB, XapaKTepHble CTENEHN OKUCeHNS.

A30T, pacnpocTpaHeHue B npupoge, GU3NUYECKNE N XUMUYECKUNE
csoiicTBa. KpyrosopoT a3oTa B npupoge. AMMUaK, ero gusnyeckue
M XMMWYECKMNE CBOWCTBA, MONYyYeHUe U npumeHeHune. Coam ammMo-
HUA, UX QU3NYeckne U XMMUUYECKMNe CBOWCTBA, NpuMeHeHune. Kaue-
CTBEHHaA peakuusa Ha MOHbl aMMOHUA. A30THas Kucnota, eé nony-
YyeHue, hU3NYeCKNe N XMMUYecKue caoicTea (06w ume Kak npeacra-
BUTENA Knacca KWCNoT u cneumduueckne). Mcnonb3oBaHue
HUTPATOB M COME aMMOHWA B Ka4yeCcTBE MWHEPaibHbIX YA06peHuii.
XUMunyeckoe 3arpa3HeHue OKpyXallLlleil cpefbl COeAUHEHUSAMMU
as3oTa (KMCNOTHbIE JOXAW, 3arpA3HeHne Bo3ayxa, NOYBbI U BOLOE -
MOB).

dochop, annoTponHble Moaudukauum gocgopa, Pusnveckme u
XumMuueckume csoictea. Okeng docdopa(yY) n pochopHas KucnoTa,
(hnsnyeckne N XMMnU4Yeckue CBOINCTBA, NONyYeHue. VMcnonb3oBaHue
thochaTtoB B Ka4ecTBe MUHEPaA/IbHbIX YA06peHNiA.

Obwasa xapakTepucTmka anemMeHToB 1Y A-rpynnbl. Oco6eHHOCTU
CTPOEHMsA aTOMOB, XapaKTepHbI€ CTENEHN OKWUCNEHUS.



Yrnepog, annoTponHbie MoguMuKaunm, pacnpocTpaHeHme B Npu-
poge, hn3nyveckme n xumuyeckne csoicTea. Agcopbums. Kpyroso-
poT yrnepoga B npupoge. OKcufabl yrinepoga, nx usndeckne n xu-
MUYeCcKue CBOICTBA, AENCTBME Ha XWBble OPraHu3Mbl, MOAyYeHue
MW NpUMeHeHne. IKONOrmyeckne npobaemMbl, CBA3aHHbIE C OKCUAOM
yrnepoga(”); runotesa rnob6anbHoOro noTensieHNs kammarta; nap-
HUKOBBIA 3hPEKT. YronbHas Kucnota u eé conu, nx GUu3nyeckmne u
XUMWUYEeCKMe CBOWCTBa, MOMyYeHWe U npumeHeHue. KayecTBeHHas
peakuusa Ha kapboHaT-woHbl. Mcnonb3oBaHMe Kapb6oHATOB B ObITY,
MeAuLMHE, NPOMbILIIEHHOCTU U CETIbCKOM X035ACTBE.

MepBOHayanbHble NOHATUA 06 OpPraHMYecKMX Bel,ecTBax Kak
0 coefunHeHUAX yrnepoga (MeTaH, 3TaH, 3TU/eH, aueTWUeH, 3TaHoN,
rMULEPUNH, YKCycHasa kucnorta). M x cocTas u xuMnyeckoe crpoe-
Hue. MoHATME 0 6GMONOTMYECKN BaXKHbIX BellecTBax: Xwupax, 6en-
Kax, yrnesofiax — W UX pPOnun B XXWU3HW Yyenoseka. MaTepuansHoe
€JVHCTBO OPraHNYeCcKNX U HEOPraHNn4YeCcKNX CoOeANHEHNIA.

KpemHWiA, ero gusmyeckme n XMMMYeCKMe CBOINCTBa, MOSyUYeHUe
n npumeHeHue. CoefnHeHNd KpeMHUs B npupoge. Obwue npeg-
CTaBfieHUsa 06 okcuae KpeMHuA(") U KpeMHUeBON Kucnote. Cunm-
KaTbl, UX UCNONb30BaHWE B BbITY, MEAULWHE, MPOMbILWJIEHHOCTH.
Ba>kHeiiwme cTpouTENbHbIE MAaTepuanbl: Kepamuka, CTEKNO, Le-
MeHT, 6eTOH, >Kene306eToH. Npobrembl 6€30NaCHOr0 UCNOb30BA-
HWA CTPOMTENbHbIX MATEpPUanos B NOBCELHEBHOW XK N3HU.

XMMUYECKNA 3IKCMepUMEHT: u3ydvyeHne o06pa3LOB HeopraHuye-
CKMX BELLeCTB, CBOWCTB CO/MSHOW KWCNOTbl; MpPOBeAeHMe Kauye-
CTBEHHbIX pPeakuuil Ha X/I0pUA-NOHbI U HabnfeHne NPU3HaKoB UX
NPOTeKaHWsA; ONbiTbl, OTpaxawlue GU3NYECKME U XUMUYECKNE
CBOICTBA rafioOreHoB U WX COoefuHeHuli (BO3MOXHO MCMONb30BaHMe
BMAeOMaTepnanoB); O03HakoMmaeHue ¢ obpasuyamu xnopugos (rano-
reHnoB); O03HaKOM/eHWe ¢ obpa3uamu cepbl U eé COefUHEHUAMMU
(BO3MOXHO MCMNONb30BaHMEe BMAeOMaTepuanos); HabnweHue npo-
uecca obyrnuBaHus caxapa nof [AelCcTBMEM KOHLEHTPUPOBAHHOI
CEepPHOWN KWCNOTbl; WU3y4YeHWe XUMUYECKUX CBOWCTB pa3baBneHHOI
CepPHOW KUCNOTbl, NPOBefeHWE Ka4yeCTBEHHOW peakuuMnW Ha Cyfb-
(haT-noH 1 HabnwpeHne nNpusHaka eé NpPoTeKkaHUs; O3HaKOMIEHWe
C (hu3myeckmmy cBoiicTBaMy asoTa, ocdopa U UX COeLUHEHWI
(BO3MOXHO MUCNONb30BaHWE BuaeomaTepuanos), obpasyamm asoT-
HbIX U OCHOpPHbIX YA06PEHUI; nony4yeHne, cobupaHne, pacnosHa-
BaHWe U M3y4YeHWe CBOWCTB amMmuaka; MpPOBefeHWe KauyeCTBEHHbIX
peakuuil Ha MOH amMMOHMA W (ocdaT-MOH U M3YyYeHUe MNPU3HAKOB
MX NpoTeKaHWs, B3aMMOLEACTBME KOHLEHTPUPOBAHHON a30THON



KWCNOTbl C Mefblo (BO3MOXHO WMCNOMb30BaHWE BUAEOMaTepnanos);
n3y4yeHne Mojaeneli KpUcTannnvyecknx pewéTok anmasa, rpagura,
thynnepeHa; O03HaKoM/eHWe C NpPoLeccoOM afcopbLum pacTBOPEH -
HblX BELLECTB aKTUBUPOBAHHbLIM YrNéM W yCTPOWCTBOM MpOTMBOra-
3a; monyvyeHue, cobupaHue, pacno3HaBaHUe M U3y4yeHMe CBOICTB
YIrNeKNCNoro rasa; NpoBefeHMe Ka4yeCTBEHHbIX peakuuii Ha Kap6o -
HaT- U CUNIMKAT-NOHbI U U3YyYeHMe MPU3HAKOB NX NMPOTEKaHWSA; 03-
HaKOMMEeHMEe C NpPOAYKUMeA CUNMKATHON MPOMbIWIEHHOCTU; peLue-
HUEe 3KCMepuMeHTaNbHbIX 3ajay no Teme «BaxHellwune HemeTan bl
M UX COELUHEHUN».

MeTannbl 1 nx coeguHeHns

Obuiad xapaKTepucTMKa XMMUYECKMUX 3IEMEHTOB — MeTansos
Ha OCHOBAHWWU MX MONOXeHWUs B MepuogNYECKOW CUCTEME XUMUYE-
CKux anemeHToB [. . MeHaeneesa u cTpoeHusa atomoB. CTpoeHue
MeTannoB. MeTannuueckas CBA3b WM MeTajlnMuyeckas Kpucrtannmu -
yeckas pelwéTtka. INeKTPOXUMMUYECKUIA paf HaMpPsSXKeHUn meTan-
noB. ®unsnyeckne n xMmm4yeckme coiictea metannos. O6wme cno-
cobbl NnonyyeHus MeTansios. NNOHATUE O KOPPO3MU METANNOB, OC-
HOBHble cNOCO6bl 3aWUTbl UX OT KOppo3un. Cnnaebl (CTanb, YYryH,
OOPantOMUHKIA, 6POH3a) U UX MPUMEHEHUE B ObITY M MPOMbILIEH -
HOCTW.

LLlenoyHbie MeTannbl: NONOXeHUEe B MepuognUecKoii cucteme Xu-
MuUYeckux anemeHTos [l. 1. MeHgeneesa; CTpOeHMe UX aTOMOB; Ha-
X0XAeHue B npupoge. Pusnyeckne M XumMu4veckme cBoicTea (Ha
npuMepe Hatpus n kKanuga). OKCUAbl U TUAPOKCUAbI HATPUA U Ka-
amd. NpUMeHeHne WeoYHbIX MeTanl0B U UX COEANHEHWIA.

LlenoyHo3emenbHble MeTan/ibl MarHU W KanbUWiA: MOMOXEHUE
B [epnognyeckoin cucteme XMmMmnyeckmx anemeHtos . V. MeHge-
NeeBa; CTPOeHME UX aTOMOB; HaxoXfeHWe B npupoge. dusnyeckune
M XMMWYECKME CBOWCTBA MarHuWa u Kanbuua. BaxHeiwwne coegunHe -
HUA Kanbuus (okcug, rmgpokcug, conu). XXECTKOCTb BOAbl U CNOCO-
6bl 8 ycTpaHeHus.

ANOMUHWIA: nonoxeHne B lMepuroanYECcKORn CUCTEME XUMMUYe-
CKux anemeHToB [. . MeHaeneeBa; CTpOeHMe aToMa; HaxoXfeHue
B npupoge. dusnyeckne U XMMUYeCKMe CBONCTBA alOMUHUA. AM-
(hoTepHble CBONCTBA OKCMAA U TMAPOKCUAA allOMUHNS.

Xeneso: nonoxeHne B [lepuognyeckoin CUCTEME XWMMUYECKUX
anemeHToB [. WN. MeHgeneesa; CTpPOeHMe aToMa; HaxoX[eHue B
npupoge. ®u3nNYecKMe M XMMUYECKNE CBOMNCTBa xenesa. OKcugbl,
rugpokcuabl n conm xenesa() un xenesa(ll), nx coctas, cBOlCTBa
1 NonyyeHue.



XMMUYECKNA 3KCNepMMeHT: 03HaKOMMeHue ¢ obpasuamu metan-
NOB W CNNaBoB, UX PU3NYECKUMW CBOWCTBAMU; U3YUeHMEe pe3y/bTa-
TOB KOpPPO3MW MeTannoB (BO3MOXHO MCMONb30BaHWe BMAeOMaTepu -
anoB), 0Co6eHHOCTeN B3aMMOLeCTBUA OKCMAa KanbLuna 1 HATpuUA
C BOAOI (BO3MOXHO MCMOMb30BaHMe BMAeOMaTepuanos); Mccnego-
BaHWe CBOWCTB XECTKOI BOAbI; NpoLecca ropeHns xenesa B KACNO -
poge (BO3MOXHO MCMOMb30BaHWe BMAEOMAaTepuanoB); NPU3HaKOB
NPOTEKAHUSA KAYeCTBEHHbIX peakunil Ha WOHbI (MarHus, Kanbuus,
antomMunHua, umHka, xenesa(ln) vxenesa(ll), meaun()); Habnwoge-
HMe W OnucaHue NPOLECCOB OKpalWWBAHWA NaMeHW MOHaMW Ha-
TpMA, Kanusa n KanbLma (BO3SMOXHO UCNOMIb30BaHWE BUAEOMATEPU -
anoB); uccnefoBaHue amOTEPHbIX CBOWCTB FMAPOKCUAA aNtOMUHUS
M TUAPOKCUAA LUHKA; pelleHmne 3KCnepnMeHTanbHbIX 3ajay no Te-
Me «BaxHellw e meTanibl U UX COBAUHEHUS».

Xumusi 1 OKpyXKaroLLas cpesa

HoBble MaTepuanbl U TexHonoruu. BewecTsa U MaTepuansl B no-
BCEAHEBHOM XMN3HM YenoBeka. XuMusa u 3goposbe. besonacHoe uc-
NMoNb30BaHMe BEWECTB M XMMUYECKMX peakyuin B 6bITy. MepBasa no-
MOLLb MPU XUMUYECKUX 0XO0rax u oTpaBneHusx. OCHOBblI 3KONOIM -
YECKOM rpaMOTHOCTU. XUMWUYECKOe 3arpsa3HeHUe OKpyXKakoLuiel
cpefbl (NpegenbHasd fonycTumas KOHUeHTpauus sewects — MAK).
PO/Ib XUMWUWN B PELIEHNN 3KONOTUYECKMX NPo6eMm.

MpupogHble NCTOYHUKWN YTNeBOLOPOA0B (Yronb, MPUPOAHbLIW ras,
He(PTL), NPOAYKTbI UX NepepaboTKU, UX pofib B BbITY M MPOMbIL -
NIEHHOCTW.

XUMUNYECKNA 3KCMEPUMEHT: U3yyeHue 06pas3L0B mMaTepuanos
(cTekno, cnnaBbl METaNN0B, NONMMeEPHbIE MaTepuabl).

MexnpegmeTHble CBA3N

Peanusauns MeXNpeAMeTHbIX CBA3eli MpPU M3YYEHUU XUMWUWU B
9 Knacce OCYyL,ecTBAseTCA Yepe3 WCMOMb30BaHMe Kak 06WUX ecTe-
CTBEHHO-HAYUYHbIX MOHATUIA, TaK U NOHATUN, SBNAOLIMXCA CUCTEM-
HbIMW 4151 OTAENbHbIX MPEAMETOB eCTECTBEHHO-HAYUYHOT0 LuK/a.

O6L e eCTeCTBEHHO-HayUYHble MOHATUA: HayuHbl (hakT, runoTe-
3a, 3aKOH, TEOPUS, aHanu3, CUHTE3, Knaccugpukayus, nepuogmnu-
HOCTb, Hab/MlOAeHNe, IKCMePUMEHT, MOAENNPOBaHNE, U3MEPEHNE,
MOZeNb, SBNEHNE, MaPHUKOBbI 3P eKT, TEXHONOTUSA, MaTepunansl.

®un3nka: matepus, aToM, 31eKTPOH, MPOTOH, HEMTPOH, WOH, HY-
KNnpa, n30ToNbl, PafMOaKTUBHOCTL, MOMIEKYNa, 3N1€KTPUUYECKMIA 3a-
PS4, MPOBOAHUKMW, NMOMYMNPOBOAHUKMN, AU3INEKTPUKN, (POTOINEMEHT,



BellecTBo, Teno, 06bLEM, arperaTHoe COCTOAHMWeE BellecTBa, ras, pac-
TBOP, PaCTBOPUMMOCTb, KpUcTanamyeckan pelwétka, cnnaebl, Gusn-
YeCcKue BeIMUYUHBI, eJUHNLbI N3MEPEHUNA, KOCMUYECKOe MPOCTPaH-
CTBO, NfaHeThbl, 38é34b1, ConHue.

buonorua: oTocuHTes, AbixaHue, buochepa, akocnucTtema, Mu -
HepanbHble YA06PEHNA, MUKPO3/IEMEHTbl, MAKPO3NEMEHTbI, NUTA-
TeNbHble BelecTBa.

leorpagua: atmocdepa, rugpocgepa, MUHepanbl, FOPHbie NOPO-
Obl, NONe3Hble UCKOMaeMble, TONUMBO, BOAHbIE PECYPChI.



MNTAHNWPYEMBIE PE3Y/IbTATbI OCBOEHWA
YUYEBHOIO NPEAMETA «XMWA» HA YPOBHE
OCHOBHOIO OBWEIO OGPA3OBAHUA

MN3yyeHne XMMWUWN B OCHOBHOI LUKO/IE HAMpaB/fieHO Ha AOCTUXE-
Hue 06yyallWMMNCS NIMYHOCTHBLIX, MeTanpegMeTHbIX U NpeameT-
HbIX pe3ynbTaToOB OCBOEHWS Y4eOHOro npegmeTa.

JINYHOCTHBbIE pesynbTaThl

JINYHOCTHbIE pe3y/nbTaTbl OCBOEHUS MPOrpaMMbl OCHOBHOTO 06-
wero o6pasoBaHUs JOCTUTAKITCA B X04e 0OYYEHUS XUMWUU B €fUH -
cTBe y4eGHOI 1M BOCNUTATENbHON AesaTenbHOCTU OpraHusauum B co-
OTBETCTBMM C TPALWLMOHHLIMU POCCUACKUMU COLMUOKYNbTYPHBIMY
M LYXOBHO-HPABCTBEHHbIMU LEHHOCTIMUW, NMPUHATBIMU B 06LECTBE
npaBWnamu U HopMamu NoBeAeHMs W CNOCOGCTBYIOT mpoLueccam ca-
MOMO3HAHUSA, CAaMOPa3BUTUSA U COLMann3aLmm o6ydaroLyuxcs.

JINYHOCTHbIE pe3ynbTaTbl OTPaXawT CHOPMUPOBAHHOCTb, B TOM
yncne B YacTu:

[MaTproTnyeckoro BOCNUTaHUA

1) UEHHOCTHOrO OTHOLUEHUA K OTEYECTBEHHOMY KY/NbTYpPHOMY,
MCTOPUYECKOMY W Hay4YHOMY Hacnefuto, MOHUMAHMWSA 3HAYEHUS XU -
MMWYECKOW HayKW B XXW3HW COBPEMEHHOro ob6uiecTBa, cnocobHOCTK
BnageTb JOCTOBEPHOW MHGopmaLmeid 0 NepeaoBbiX LOCTMXKEHUAX U
OTKPbITUAX MWUPOBOW W OTEYECTBEHHON XWMWMU, 3aMHTEPECOBAHHO-
CTWU B HAay4HbIX 3HaAHMAX 06 ycTpoicTBe Mupa 1 061 ecTBa;

["paxxgaHCcKoro BocnuTaHus

2) NpeAcTaBfeHUs O COLMaNnbHbIX HOpMax U NpaBuaax Mexnny-
HOCTHbIX OTHOLWIEHWIA B KONNEKTWBE, KOMMYHMKaTWBHON KoMMe-
TEHTHOCTW B O6LLECTBEHHO MONE3HOI, yuye6HO-UCcCnef0BaTeNIbCKOM,
TBOPYECKOW W [ApYyrux BUAax [eATeNbHOCTM; FOTOBHOCTU K pasHo-
06pa3HOii COBMECTHOM [eATeNIbHOCTW MPMU BbIMOJHEHUN YUYEGHbBIX,
Mno3HaBaTeNbHbIX 3afay, BbIMOMHEHUN XUMUYECKUX IKCMEPUMEH-
TOB, CO3[aHUN y4eGHbIX MPOEKTOB, CTPEM/IEHUS K B3aMMOMOHUMAa-
HWUIO 1 B3aMMOMOMOLLU B NPOLECCe 3TOW yUeBHO! [eATeNbHOCTH; T0-
TOBHOCTU OLEHMBATb CBOE MOBEAEHWE W MOCTYMKW CBOMX TOBapw-
uleil C MO3NLUM HPABCTBEHHbIX U MPABOBbIX HOPM C Y4&TOM
0CO3HaHWs NOCNeACTBUIA MOCTYNKOB;

LleHHOCTN Hay4yHOro no3HaHus

3) MUPOBO33PEHYECKNX MPEACTAB/IEHWI O BELECTBE U XUMUYe-
CKOVi peakuuu, COOTBETCTBYHLWNX COBPEMEHHOMY YPOBHIO pasBu-



TUS HAyKM M COCTaBASOWMX OCHOBY A1 MOHWMAaHWS CYLWHOCTU Ha-
YUHOU KapTUHbI MUpa; NpeAcTaB/ieHUId 06 OCHOBHbIX 3aKOHOMEPHO -
CTAX PasBUTUS NPUPOAbI, B3aWMOCBA3AX YeS0BeKa C MPUPOLHOIA
CPeAoil, 0 PO XMMMUMN B MO3HAHUU 3TUX 3aKOHOMEPHOCTEIA;

4) no3HaBaTe/lbHbIX MOTWBOB, HanpaB/ieHHbIX Ha MOJYy4YeHUe HO-
BbIX 3HAHWI MO XUMUU, HEOBXOAUMBIX 4151 06BACHEHUS HaGnogae-
MblX MPOLECCOB U ABNEHUINA;

5) no3HaBaTeNbHOW, MH(OPMALUOHHOW U YMTATENbCKOW KY/bTY -
pbl, B TOM 4YKC/e HAaBbIKOB CaMOCTOSATE/IbHOW pPaBoThbl C yYeGHbIMY
TEKCTaMM, CMPaBOYHON NMTEPaTypoil, JOCTYMHbLIMU TEXHUYECKUMU
CPeAcTBaMM UH(OPMALMOHHbIX TEXHONOTWIA;

6) MHTepeca K 06YYEHUIO M MO3HAHUIO, I0GO3HATENLHOCTHN, TO-
TOBHOCTM M CNOCOGHOCTM K cCaM006pa3oBaHuWI0, MPOEKTHO 1 nuccre-
[0BaTeNbCKOW [eATe/IbHOCTU, K OCO3HAaHHOMY BbIGOPY HanpaBfieH-
HOCTU U1 YPOBHS 00yUYeHWs B AaNibHEALIEM;

®opMUPOBaHUS Ky/bTYpbl 300POBbS

7) 0CO3HAHMA LEHHOCTU >XW3HU, OTBETCTBEHHOIO OTHOLIEHUS K
CBOEMY 3[0pOBbI0, YCTAHOBKM Ha 3[0POBbI/i 06pa3 XMW3HW, 0CO3Ha-
HUS MNOCNeACTBMIA M HENPUATMA BPeLHbIX MpuBbiyek (ynoTpebne-
HUS anKorons, HapKOTWKOB, KYpeHus), HeobxogumocTu cobntofe-
HUA npaBun 6e30MacHOCTU NpyU 06paLLEHUM C XMMUYECKUMM Belle-
CTBaMM B 6bITY W peanbHOMN XNU3HU;

Tpy[oBOro BOCMMTaHMS

8) MHTepeca K NPakTUYeCKOMY M3YUYEHUID NPogeccuin u Tpyaa pas-
JIMYHOTO pPoja, YBaXeHue K TPyAy v pe3ynbtatam TPYAOBOW AesiTesb-
HOCTW, B TOM YMC/le HA OCHOBE NMPUMEHEHUS NpPeLMEeTHbIX 3HaHUK No
XWMWW, OCO3HAHHOTO BbiGOpa MHAUBUAYANbHOW TPAEKTOPUM NPOLON-
XEeHNs 06pa3oBaHUs ¢ YYETOM IMYHOCTHbLIX UHTEPECOB U CMOCOGHO -
CTW KXUMWUW, 0GLLECTBEHHBIX MHTEPECOB U NOTPEGHOCTEN; YCNELW HO
MPogecCMOHaNbHON feATENbHOCTU U Pa3BUTUS HEOBXOAUMbIX YMe-
HWIA; TOTOBHOCTb afanTUpPOBaTLCSA B MPO(eECCUOHANbLHON cpeje;

OKO/I0rM4YecKoro BOCNmUTaHUA

9) 5KO/IOrMYEeCKU L,enecoo6pasHoro OTHOLIEHUS K NPUPoae Kak
MCTOYHMKY XU3HU Ha 3eMNe, OCHOBE eé CYLecTBOBaHMWs, NOHUMa-
HWUSA LEHHOCTU 3[,0P0BOr0 1 6€30NacHOro 06pasa XusHu, 0TBETCTBEH-
HOrO OTHOLWIEHUS K COGCTBEHHOMY (hM3NUYECKOMY W MCUXNYECKOMY
3[10pPOBbIO, OCO3HAHWSA LEHHOCTU CO60AeHUs nNpaBua 6e30MacHoro
noBefeHUs Npu paboTe C BelW,eCTBAMM, a TaKXe B CUTyaLusx, yrpo -
XA U MX 30P0BbI0 U XU3HU NHOAEN;



10) cnoco6HOCTU MPUMEHATbL 3HAHUSA, NOYyYaeMble NPU U3yuye -
HUU XUMUW, 418 pPelleHuns 3a4ad, CBA3aHHbIX C OKpY>Xatouieid npu-
pPOAHOI cpefoii, MOBLIWEHNS YPOBHA 3KONOTUYECKOW KYNbTyphl,
0CO3HaHMs rNo6asbHOr0 XapakTepa 3KOI0rMYeckux npobiem u ny-
Tell UX pelweHns NocpeAcTBOM METOLOB XUMUK;

11) 3KONOTMYECKOTO MbILLIJIEHUS,, YMEHUSI PYKOBOACTBOBATLCSA UM
B MO3HABATENbHOW, KOMMYHUKATUBHOW U COLMANLHOW MPakKTUKe.

MeTanpeaMeTHbIE Pe3ynbTaThbl

B cocTtaBe MeTanpegMeTHbIX pe3ynbTaTOB BbIAENAKOT 3HAYNMbIe
ana QopMMpoBaHMA MUPOBO33PeHUS obLLeHayyHble noHATUA (3a-
KOH, Teopusa, NpuHUMN, runoTtesa, akT, cucTema, NpoLecc, akcne-
PUMEHT W [Ap.), KOTOPblE UCMNONb3YKTCA B €CTECTBEHHO-Hay4HbIX
yuyebHbIX NpegMeTax v NO3BOMAIOT Ha OCHOBE 3HAHWIA U3 3TUX Npes-
MeTOB (hOpMMpOBaTh NpPeAcTaB/ieHUEe O LeSOCTHON Hay4yHOW KapTwu -
He Mupa, M YHMBEpCaNbHble y4yebHble AelicTBMA (MO3HaBaTeNbHbIE,
KOMMYHWKaTUBHble, pPerynaTuBHbIe), KOTOpble obecneymBaloT op-
MUpOBaHWEe TFOTOBHOCTM K CamMOCTOATENbHOMY MNaHWPOBaAHUID WU
OCYLLeCTBNEHUIO YUe6HOI feATeNbHOCTH.

MeTanpegmeTHble pe3ynbTaTbl 0CBOEHUA 06pa3oBaTeNbHOW Mpo-
rpaMmbl MO XUMWUW OTPaXKalT OBNAJEHWE YHUBEPCANbHbIMWU MO3HAa-
BaTeNlbHbIMW AeACTBUAMM, B TOM YNCE:

Ba3oBbIMKU TIOrMYECKUMN ,D.ef/]CTBVIFIMI/I

1) yMeHVWeM WCNoMb30BaTh MPUEMBI JIOTMYECKOTO  MbILIIEHMUS
MPU OCBOEHWUW 3HAHWIA: PacKpbiBaTb CMbIC/T XUMUUYECKUX MOHATWIA
(BbIAENATL WX XapaKTepHble MPU3HAKW, YyCcTaHaBnWBaTb B3aUMO-
CBA3b C APYTMMU MOHATMSMU), UCNONL30BaTb MOHATUS AN 06bSC-
HEHWNS OTAENbHbIX (DAaKTOB U SBMEHWI; BbIGUPATb OCHOBAHUS W
KPUTEPUM ANf KNacCMMKauUM XUMWYECKUX BELLECTB M XUMUYe-
CKUX peakuuit; ycTaHaBAMBaTb MPUUYUHHO-C/IELCTBEHHbIE CBA3M
MeXAYy O6beKTaMW M3YUYEHUs; CTPOUTb NIOTUYECKME PaCCYXEHUS
(MHAYKTWUBHbIE, AeLYKTWUBHbIE, MO aHaNOruu); fenaTb BbIBOAbI U 3a-
KM YEHUS;

2) yMEHUEM TPUMEHATL B MPOLLECCE MO3HAHUS MNOHATUA (npej-
MeTHble U MeTanpegMeTHbIE), CUMBONYECKME (3HAKOBLIE) MOAENM,
MCMO/b3yeMble B XUMUW, NPeo6pa3oBbiBaTh LWMPOKO MPUMEHSEMbIE
B XUMUU MOJE/bHbIE NPEACTABNEHUS — XUMUYECKUI 3HAK (CUMBON
3/IeMeHTa), XMMuUeckas (hopMyna U ypaBHEHWE XWMUYECKOW peak-
UMM — Npu pelleHnn y4yeBHO-MO3HABATE/IbHBIX 334ay; C YYETOM
3TUX MOZAENbHbIX MPEeACTAaBMEHN BbISBNATL W XapaKTePU30BaTh CY-
WEeCTBEHHbIE MPU3HAKM WN3Y4YaeMblX OGBLEKTOB — XUMMUUYECKUX Be-



WeCTB M XMMUYECKUX peakLunil; BbiABNATL 06LiMe 3aKOHOMEPHO-
CTW, NPUUYUHHO-CNIELCTBEHHbIE CBA3M M NPOTUBOPEYNS B N3YUYAEMbIX
npoueccax W SIBAEHUAX; NpeanaraTb KPUTEpUM [A1S  BbISBEHUA
3TUX 3aKOHOMEPHOCTEe/ W MPOTMBOPEYUiA; CamMOCTOATENbHO BbI6GU-
paTb cnocob peweHna y4ebHOW 3agaumn (cpaBHMBaTb HECKO/bKO Ba-
PUAHTOB pelleHns, BbIGUpaTb Hanbonee NOAXOAAWMNIA C y4ETOM ca-
MOCTOSATENbHO BblAENEHHbIX KPUTEPUEB);

ba3oBbIMK 1CCNEf0BaTEILCKAMU AeﬁCTBVIFIMI/I

3) yMEeHMeM MCNONb30BaTb NOCTaB/E€HHbIe BOMPOCHI B KayecTBe
MHCTPYMEHTa NO3HaHUA, a TakXke B KayecTBe OCHOBbI Afid (GOpMM -
poBaHMA rMMNoTe3bl MO MPOBEPKE MNPaBU/IbHOCTM BblCKa3blBaeMblX
CYXAEHWA;

4) npnobpeTeHne onbiTa N0 NJAaHMPOBaHWUIO, OpraHu3aunmn n nNpo-
BEJEHNI0 YYEHNYECKMX IKCMEPUMEHTOB: YMeHMe HabngaTb 3a Xo-
LOM fpouecca, CaMOCTOATENIbHO MPOrHO3MPOBaTb €ro pesynbTarT,
thopmynupoBath 0606l EHNA U BbIBOAbI MO pe3ynbTaTaM NPoBeféH-
HOro onbiTa, MCCNefOBaHUA, COCTaBNATb OTUET O MpofjenaHHol pa-
60Te;

Pa6oToii ¢ nHthopmavpeii

5) yMeHneM BbIGUpaTb, aHanu3MpoBaTb U MHTEPNPeTUPOBAaTb WH -
thopmauuto pasnnyHbIX BUAOB U (POpM MpeAcTaBeHWUs, Nonyyae -
MYI0O M3 pasHblX UCTOYHUKOB (Hay4yHO-MoNynapHaa nutepatypa Xu-
MUYECKOr0o COfepXXaHus, crnpaBoyHble nocobus, pecypcbl MHTepHe-
Ta); KPUTUYECKN OLEHUBATb MPOTUBOPEUMBYIO U HELOCTOBEPHYIO
MHpopMaLnio;

6) yMeHMeM MPUMEHATb pasinyHble METOAbI 1 3aNpockl Npu no-
ncke n oTbope MHoOpPMaLMM N COOTBETCTBYHOLWUX faHHbIX, HEOBXO -
OVWMBIX A15 BbINOMHEHWA YYeOHbIX W MO3HaBaTefibHbIX 3ajay onpe-
LenéHHoro Tuna; npnobpeTteHne onbiTa B 061aCTU UCMONb30BaAHMUA
MHPOPMALUOHHO-KOMMYHWKATUBHbIX TEXHONOrnin, OBNageHue
KYyNbTypoli aKTUBHOIO MCNONb30BaHNA Pa3/IMUHbIX NOUCKOBbIX CU-
CTeM; CaMOCTOATENIbHO BbI6MpaTb ONTUManbHY (QOpMy MpeacrTas-
NeHna MHGpopMauunm n UANKCTPUPOBaTb pellaeMble 3afayn He-
CNOXHbIMU CXEMaMW, guarpammamu, pyrumu gopMamu rpagukm
M UX KOMBUHaUNAMU;

7) yMeHMeM MCNONb30BaTb W aHanM3MpoBaTb B npouecce y4yebHOi
M NccnefoBaTeNbCKON LeATENbHOCTU MHDOPMALMIO O BANSHUN MNPO -
MbILU/IEHHOCTU, CeNbCKOr0 X03AMCTBa M TPaHCNOpTa Ha COCTOsAHUE
OKpYy>KatoLWwein NpUpPoAHOIA Cpeabl;



YHuBepca/bHbIMU KOMMYHUKATUBHLIMN ,D.eVICTBVIHMI/I

8) ymeHuem 3afjaBaTb Bonpochbl (B XoAe guanora u/mnm LUCKYC-
CuK) No cyuwecTBy 06Cy>KgaeMoi TeMbl, (POPMYINMpPOBaTL CBOW Npea-
NOXEHWUS OTHOCUTENbHO BbIMOAHEHUA NPeAN0XEHHON 3ajauu;

9) npuobpeTeHne ONbiTa NPe3eHTaLMM Pe3yNbTaTOB BblMOMHEHUS
XUMWUYECKOro akcnepumeHTa (nabopatopHoro onbiTa, nabopartop-
HOM paboThl MO MCCNEf0BaHNID CBONCTB BeL,eCTB, Y4eOHOro npoekK-
Ta);

10) 3aMHTepecoBaHHOCTb B COBMECTHO CO CBEPCTHMKAMU MO3Ha-
BaTeNlbHOM U UCCNef0BaTeNIbCKOW AeATeNbHOCTU NPU peLleHnn BO3-
HUMKaLWnNX npobaem Ha OCHOBEe y4yéTa 0OLWMX MHTEPECOB M corna-
coBaHua no3uumii (06cyxaeHns, 0OMeH MHEHUAMW, «MO3rOoBble
WTYPMbI», KOOpPAMHALWA COBMECTHbIX [eACTBUIA, onpegeneHue
KpUTEpMeB MO OLEHKe KayecTBa BbIMONHEHHOIW paboTbl u Ap.);

YHUBEpPCabHLIMU PErYNATUBHBIMA LeACTBUSMM

11) yMeHMEM CaMOCTOATENbHO ONpefenaTb Lenu AesTebHOCTH,
NnaHWpoBaTb, OCYLECTBNATH, KOHTPOAMpPOBaTb M Npu Heob6xoAu-
MOCTU KOpPPEKTMpOBaTb CBOK [AesTeNbHOCTb, Bbl6upaTb Hambonee
3 (heKTUBHbIE CMOCO6GLI pelleHns yyeOHbIX M MO3HABaTeNbHbIX 3a-
fay, camoCTOATeNbHO COCTaBAsATb WAW KOPPEKTMpOoBaTb MNpeano-
XKEHHbIA aNropuTM LEeACTBUI MPW BbIMOJHEHUU 3ajaHUN C YYETOM
NONYYEHUS HOBbIX 3HaHUN 06 M3yyaeMbix 06beKTax — BelecTBax
M peakumax; OueHMBaTb COOTBETCTBME MOSYYEHHOrO pesynbTaTta 3a-
ABJIEHHOW Uenu;

12) ymMeHMEM MCMONb30BaTb U aHANM3MpOBaTb KOHTEKCThbI, Mpef-
naraemble B yCNOBUY 3aflaHUA.

MpeAMeTHbIE pe3ynbTaThl

B cocTaBe NpefMeTHbIX pe3ynbTaToB MO OCBOEHUIO 0653aTENbHO -
ro cogepXkaHus, ycTaHOBJ/IEHHOTO AaHHO MPUMEPHOI pabouein npo-
rpaMmoii, BbILENSAT: OCBOEHHble 00yYalLWMMUCSA Hay4YHble 3Ha-
HWUA, YMEHNA 1 cnocobbl AeACTBUIA, cneunpuyeckme Ana npegmeT-
HOli 06nacTn «XuMus», BUAbI LeSTeNbHOCTA MO MOSYYEHUO HOBOTO
3HaHuA, ero WHTepnpeTtayuu, npeobpasoBaHUI0 U MNPUMEHEHWIO B
PasfMUHbIX YYeOHbIX U HOBbIX CUTYyaLUMAX.

MpefMeTHbIe pe3ynbTaTbl NpeAcTaB/eHbl N0 rogam 06y4YeHMs U
OTpaxawT CHOPMUPOBAHHOCTb Y 06yYalOLWNUXCA CMefyOLNX yMe-
HWIA:



8 KJTACC

1) packpblBaThb CMbIC/1 OCHOBHbIX XMUYECKMUX NOHATWIA: aToM,
MOJieKyfla, XMMUYECKNIA 3NeMeHT, NPOCTOe BELLECTBO, CMOXHOE Be-
W ecTBo, cMecb (0fHOpPOAHAA U HEOAHOPOAHASA), BaNlEHTHOCTb, OT-
HOCUTENbHAasA aTOMHAsA U MOJMIEKYNApHas Macca, KOmM4yecTBO Belle-
CTBa, MO/lb, MONApPHasa Macca, maccoBas 408 XMUMWYECKOro 3fe-
MeHTa B COEfWHEHUW, MONAPHbIA O0O0bEM, OKCMA, KUCNOTa,
OCHOBAaHWe, CONb, 3N1IEKTPOOTPULATENBHOCTb, CTENEeHb OKWUCNEHUS,
XUMUYecKas peakums, Knaccupumkauma peakyuin: peakymm coeam -
HEHWS, peakuun pasnoXxeHns, peakunmn 3aMelleHUs, peakuum ob6-
MeHa, 3K30- M 3HAOTEepMUYECKME peakLnu; TennoBoin ahdekT peak-
UnK; A4p0 atoma, 3/1eKTPOHHbIM CNOA aToMa, aTOMHas opbutans,
pagumyc aToma, XMMuUyeckas CBA3b, MONSPHAA U HENONApPHAsA KoBa-
NeHTHasa CBA3b, MOHHAaA CBA3b, MOH, KATUOH, aHWOH, PacTBOp, Mac-
coBas fonsA BewiecTBa (NPOLEHTHAA KOHLEHTpPaLmMs) B pacTBOpE;

2) MANICTPUPOBaAT b B3aMMOCBA3b OCHOBHbLIX XMMUYECKMUX MO-
HATWI (CM. N. 1) U NPUMEHATb 3TW MOHATUSA NPU ONUCAHWUW BeLLeCTB
M UX NpeBpaLLeHnii;

3) mcnonb3oBaTb XMMWYECKYKD CUMBOMIMKY [N COCTaBNEHUS
(hopmMyn BeLLeCcTB M YPaBHEHWNI XMMUYECKNX peaKLuii;

4) onpefendaTb BaNeHTHOCTb aTOMOB 3/1IEMEHTOB B GMHAapPHbLIX Coe-
OWHEHUAX; CTeneHb OKUCEHWA 3/1eMEHTOB B GMHapPHbIX COEANHEHM -
AX; MPUHAANEXHOCTb BeLWeCcTB K OonpeAenéHHOMY Knaccy coejuHe-
HUI No opmynam; BUA XMMUYECKOI CBA3N (KOBANEHTHAA U MOH-
Hasf) B HEOPraHMYeCKNX COEAUHEHUNAX;

5) packpbiBaTb cMmbicn lNMepunognyeckoro 3akoHa . . MeHngene-
eBa: [EMOHCTPUPOBATb MOHMMaHWEe NepuoSMNYecKol 3aBUCUMOCTK
CBONCTB XMMMWYECKMX 3NEMEHTOB OT MX NONOXeHWa B MNepuogunye-
CKON cuUCTeMe; 3aKOHOB COXpaHeHUs Maccbl Bel,ecTB, MOCTOAHCTBA
cocTaBa, aTOMHO-MOMEKYNAPHOrO Y4YyeHUs, 3akoHa ABorafgpo; onu-
CblBaTb U xapakTepusoBaTb TabnuuHyi Gopmy lMeprnognueckoli
CUCTEMbl XMMWYECKMX 3MEMEHTOB: pasinmyaTb MNOHATWA «rfaBHas
nogrpynna (A-rpynna)» u «no6oyHasd nogrpynna (b-rpynna)», ma-
Nble N 60MblUME MEepUOoAbl; COOTHOCMTb 0603HaYeHUs, KOTOpble
nmetoTCcA B Tabnuue «[lMepuopmnyeckas cucTemMa XMMUYECKUX 3ne-
meHTOB [. 1. MeHpaeneesa» C YUACNOBbLIMW XapaKTepUcTUKamMmu CTpo -
EHNA aTOMOB XMMMWYECKUX 31EMEHTOB (COCTaB M 3apag fgpa, obuiee
YMCNO 3/IEKTPOHOB U pacnpefefieHne nx no 3/eKTPOHHbIM C/OAM);

6) knaccuuunpoBaTb XUMMUYECKME 3/1EMEHTbl; HeopraHuue-
CKMe Bel,ecTBa; XMMUYECKMe peakumn (Mo 4ucay u coctasy yua-
CTBYIOLLNX B peakLuy BelecTs, Mo TEMNJ0BOMY 3 PeKTy);



7) xapakTepuszoBaThb (ONKUCbIBATH) 00UWLME XUMUYECKUE CBOIA-
CTBa BELLECTB pas/IMUHbIX KNaccoB, NOATBEPXAasa onucaHue npume-
pamyu MONEKYNAPHbIX YPpaBHEHUIi COOTBETCTBYHOLWUX XUMUYECKNX
peakumnii;

8) nporHo3npoBaThb CBONCTBA BELECTB B 3aBUCUMOCTM OT MUX Ka-
YeCTBEHHOrO COCTaBa; BO3MOXHOCTM MPOTEKaHUS XUMUYECKUX Mpe -
BpaLLeHN B pa3NnYHbIX YCNOBUSAX;

9) BbIUMCAATL OTHOCUTENIbHYIO MONEKYNIAPHYID U  MOSAPHYHO
MaccCbl BellecTB; MacCOBY [OJI0 XMMWYECKOro 3fneMmeHTa no dop-
Myfie COeAMHEHWA; MaccoBYl AO/0 BellecTBa B pacTBOpe; NpPOBO-
OWTb pacyéTbl MO YPaBHEHUIO XMMUYECKOW peakumu;

10) NnpMMeHATb OCHOBHbIE OMepaLuu MbICANTENbHOW AeATenbHO-
CTW — aHanu3 U CUHTE3, cpaBHeHMe, 0606LLeHNe, CMCTeMaTM3aLMIO,
Knaccumkauuio, BbiSBIEHUE MPUUYNHHO-CNELCTBEHHbIX CBA3EH —
ONA WN3YYeHUs CBONCTB BeWeCcTB W XMMUYECKMX peakuuin; ecTe-
CTBEHHO-HayuHble METOAbl MO3HaHUA — HabngeHue, U3MepeHue,
MOLeNnnpoBaHue, 3KCNepuMeHT (peanbHblii U MbICNIEHHbIN);

11) cnegoBaTh MpasBvaaM MOMb30BAHWUA XMMWUYECKOW NOCYZOW U
nabopatopHbiM 060pyfoBaHMeM, a TakXe MnpasBunam obpaleHus
C BEeL,eCTBAMWU B COOTBETCTBMM C WUHCTPYKLUAMU MO BbINOSIHEHUIO
nabopaTtopHbIX XMMWUYECKUX OMbITOB MO MOJYYEHUIOD U cOBMpaHMIO
rasoobpasHbix BewecTs (BOAOPOAA M KUCNOPOAA), MPUTOTOBAEHUIO
pacTBOPOB C OMNpefenéHHOM MaccoBOW A0Neil paCTBOPEHHOTO BeLle-
CTBa; NNaHWpoBaTb W NPOBOAUTb XUMWUYECKME 3KCNEPUMEHTbI NO
pacno3HaBaHWO pacTBOPOB LieN0Yeil U KUCNOT C NOMOLbIO UHANKA-
TopoB (NakKmyc, heHONMTaNEenNH, MeTUIOPaHX U A4p.).

9 KNACC

1) packpblBaTb CMbIC OCHOBHbIX XMMMWYECKUX MOHATWIA: XUMU-
YeCKMWi 3fieMeHT, aTOM, MOJieKyna, UOH, KaTMOH, aHWOH, MPOCTOoe
BELLECTBO, CMOXHOE BELLECTBO, BANeHTHOCTb, 3/1eKTPOOTPULaTe/b-
HOCTb, CTeMeHb OKMWUCAEHWS, XMMUYECKaa peakuma, XMmuyeckas
CBSi3b, TENJIOBON 3(h(heKT peakynu, Monb, MONAPHbIA 06BEM, pac-
TBOP; 3/1€KTPONUTHI, HEINEKTPONUTHI, 3NEKTPONMTUYECKAA JNCCO -
umaumsa, peakuumm WMOHHOro obMmeHa, KaTanusaTop, XMMMU4YecKoe
paBHOBecue, obpaTnMble U HeobpaTUMble peakLun, OKUCAUTENb -
HO-BOCCTAHOBUTENbHblIE peakuuu, OKUCNUTENb, BOCCTAHOBUTEND,
OKMCNieHWe U BOCCTAHOB/MEHMEe, annoTponus, amoTepHOCTb, XUMU-
yeckas cBA3b (KOBajeHTHas, WOHHaA, MeTannumuyeckas), Kpucrtan-
nn4yeckas pelwéTka, KOPpPo3nsa MeTannos, Cnaasbl; CKOPOCTb XUMMU-
yeckoli peakuuun, npefenbHo gonyctumas KoHueHTpauus (MAK)
BellecTBa;



2) UNNICTPUPOBATbL B3aMMOCBA3b OCHOBHbIX XUMUYECKUX NO-
HATWI (CM. N. 1) U NPUMEHATb 3TW MOHATUSA NPU ONUCAHWUW BeLLeCcTB
M UX NpeBpaLLeHnii;

3) ncnonb3oBaTb XMMMWYECKYHD CUMBOIMKY [N COCTaBfeHUA
(hopmMyn BeLLeCTB M YPABHEHWNI XMMUYECKNX peaKLuii;

4) onpefenaTb BafeHTHOCTb W CTEMeHb OKWUCIEHUA XUMWUYECKUX
3/1EMEHTOB B COEIMHEHMAX Pa3fIMYHOr0 cOoCTaBa; MPUHAaA/EXHOCTb
BELLEeCTB K OnpefenéHHOMY Kfiaccy CoefuHeHW no opmynam; Buj
XUMNYECKON CBA3M (KOBaNeHTHAs, MOHHAaA, MeTannnyeckas) B He-
OpPraHuYecKnMx COeAUHEHNNAX; 3apAf MOHA MO XUMNYECKON hopMy-
Ne; XapakTep cpefbl B BOAHbIX pacTBOpax HeopraHM4Yecknx coeau-
HEHWM, TUN KPUCTaNINYECKON pelléTKN KOHKPETHOrO BELLECTBa;

5) packpbiBaTb cMbich Mepuognyeckoro 3akoHa . N. MeHpene-
€Ba U ;lEMOHCTPUPOBAaTb €ro NOHMMaHue: ONucbIBaATbH U XapakTe-
pusoBaTb TabnuuHyw ¢gopmy Mepnognyeckoin cucTeMbl XuMuye-
CKMUX 3M1EMEHTOB: pa3nuyaTtb MOHATUA «rfnaBHafg nogrpynna (A-
rpynna)» u «nob6oyHasa noarpynna (b-rpynna)», manbie u 60/b-
WWe Nepuofbl; COOTHOCMTb 0603HAYEHNSA, KOTOPbIE UMEIOTCA B Me-
puognyeckoin Tabnuue, ¢ YACNOBLIMU XapaKTEPUCTUKAMMK CTpoe-
HUA aTOMOB XMMMWYECKNX 3N1eMeHTOB (COCTaB M 3apaj agpa, obuwee
YNC/O0 3/IEKTPOHOB U pacnpefeneHne nx no 3JIeKTPOHHbIM C/I0AM);
06BbACHATbL 06 Me 3aKOHOMEPHOCTU B UBMEHEHUWN CBOICTB 3/1EMEH-
TOB U UX COEAMHEHWIA B Npejenax ManbiX NEPUOAOB U FNaBHbIX NOA-
rpynmn c y4éToM CTPOEHUNSA UX aTOMOB;

6) knaccuuUUMpPoBaTb XWMUYECKUE 3/IeMEHTbl; HeopraHuye-
CKMe Bel,ecTBa; XMMMUYECKMe peakumn (No 4ymcay u cocrtaBy yua-
CTBYHILNX B peakLumn BelecTs, N0 TeNN0BOMY 3 deKTy, No nsme-
HEHWIO CTeneHell OKUCNEHNA XUMUYECKUX 3N1EMEHTOB);

7) xapakTepusosaTb (ONUCbiBaTb) 06WME U cneynduruyeckme
XWMWUYECKNE CBONCTBA MPOCTLIX U CAOXHbIX BELLECTB, NOATBEPXK-
fasa onumcaHue npumepamy MONEKYNAPHbIX U MOHHbIX YPaBHEHWUA
COOTBETCTBYIOLWMNX XUMUYECKUX PeaKLmnii;

8) cocTaBnATb ypaBHEHMA 3NEeKTPONMTUYECKOWA guccoumanmm
KWCNOT, LW enoyeid n conein; NoNHbIE U COKPALLEHHbIE YpPaBHEHUSA pe-
aKuunil NOHHOTO 0O6MeHa; ypaBHEHMA peakumnid, NOATBEPXAAO LWL UX
CyLLeCcTBOBAHWE FTEHETUYECKON CBA3N MeXAY BelecTBaMmn pasnny-
HbIX KNaccoB;

9) packpbiBaTb CYWHOCTb OKWUC/ANTENIbHO-BOCCTAHOBUTENbHbBIX
peakuuil nMocpefCcTBOM COCTaBAEHUSA 31EKTPOHHOro 6anaHca 3aTux
peakumii;

10) nporHo3upoBaThb CBONCTBA BELLECTB B 3aBUCMMOCTM OT UX
CTPOEHUSA; BOSMOXKHOCTM MPOTEKAHNA XUMUYECKUX NpeBpaLyeHunli
B Pa3/IMYHbIX YCNOBUAX;



11) BbIYMCNATbL OTHOCUTENIbHYIO MOJMEKYIAPHYIO U MONSAPHYIO
MaccCbl BellecTB; MacCOBYI [O/I0 XMMWUYECKOr0 3/1eMeHTa no ¢op-
MyJie COefJMHEeHWNA; MacCOoBYI [OJIl0 BellecTsa B pacTBOpe; MpoBO-
OWTb pacyéTbl N0 YPaBHEHMIO XMMUYECKOW peakuuu;

12) cnegoBaTh MpaBuiaM MOMb30BAHUA XUMWUYECKOW NOCYAOW U
nabopaTopHbiM 060pyaoBaHMeM, a TakXe npasunam obpalieHus
C BelecTBaMW B COOTBETCTBMM C UHCTPYKLUAMU MO BbINOSHEHUIO
NabopaTopHbIX XMMUUYECKUX ONbITOB NO MOJIYYEHUIO U COBUpPaHUIO
rasoobpasHbiX Bel,ecTB (aMMMaKa 1 yrnekncaoro rasa);

13) NnpoBOAMTb peakuuun, NOATBeEPXAalLWMe KayeCTBEHHbIN CO-
CTaB pas/IMUHbIX BELLECTB: pacno3HaBaTb OMbITHbIM NYTEM X/0pPUA-
6pomug-, noampa-, kapboHart-, Qocar-, cunumkar-, cynbpar-, ru-
OPOKCUA-NOHbI, KaTUOHbI aMMOHUSA U MOHbI U3YUYEHHbIX MeTansos,
NPUCYTCTBYIOLLME B BOLHbIX pacTBOPaxX HEOPraHMYeCKUX BELLECTB;

14) NnpUMEHATb OCHOBHbIE OMepauuyu MbICANTENbHOW AeATenbHO-
CTW — aHanu3 u CUHTe3, cpaBHeHMe, 0006LieHMe, cucTemaTnsaymio,

BblABNeHNWe MNPUYUNHHO-CNEACTBEHHbBIX cBsizeih — aona n3y4vyeHuA
CBOWCTB BEWEeCTB N XUMUYECKUX peaKLLMIZ; €CTeCTBEHHO-Hay4Hble
MeToAbl MO3HAaHUA — Ha6f|l0,quVI€, n3mepeHne, mopgennposaHue,

3KCMepuMeHT (peanbHblil 1 MbICNIEHHBI).
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TEMATUYECKOE NMAAHNPOBAHWE

Bcero 136 4, U3 HUX 7 4 — pe3epBHOe Bpems

8 KNACC

(2 u B Hepento, Bcero 68 4, 13 HMX 3 4 — pe3epBHOE BPeEMS)

MpuMepHbIe TEMBI,
pacKpbIBalLL e aHHbI
pasgfen nporpammsl,

1 KOMIMYECTBO YacOB,
OTBOAMMOE Ha UX U3y4eHue

Tema 1. Xumuna — BaxkHas
06nacTb €CTeCTBO3HaHMA U

npakTU4ecKoim
CTW YenoBeka

(CR))

AEATENBHO-

OCHOBHOe COfiepXKaHue

OCHOBHble BUAbI LeATeNbHOCTH
obyuarouxcs

Pasgen 1. MepBoHayanbHble XUMUYeckue NoHATUS (18 )

MpegmeT XUMUK. PONb XUMUUN B XKU3HU
Yyenoseka. XMMMA B CUCTEME HayK.
MeTogbl MO3HAHUA B XUMUMN.

Tena u BewecTBa. Pu3nyeckne ceoiicTea
BELLECTB. ArperatHoe COCTOfHUeE
BELLECTB. YUCTbIE BELLeCTBA U CMecH.
Cnocobbl pasgeneHns cmecein. dusnve-
CKMe 1 XuMmmnyeckune asneHus. NMpusHa-
KW M YCNOBUA NPOTEKAHNA XUMUNYECKUX
peakuui.

3HaKOMCTBO C npasunamMmn 6e30nacHoOCTK
1 npuémamm paboTbl B XUMUYECKON
naboparopuu.

[emoHcTpayun

1. Na6opaTopHOe o6opyLoBaHue.

2. Pa3nunyHble BMAbl XUMUYECKOM
nocyabl.

6 PackpbiBaTb CMbIC/T U3y4YaeMblX
NOHATUIA.

6 PackpbiBaTb ponb XUMUK B MPUpPOAe U
XW3HW 4YefioBeKa, eé CBA3b C APYTMMMU
HayKamu.

6 PasnnuyaTb YMCTble BeWECTBA U CMecH;
OAHOPOAHbIE Y HEOAHOPOAHbIE CMECH.

6 Paznnuatb (hu3anyeckne U XMMUYECKUE
ABNEHUS.

6 OnpefenaTb NPU3HAKN XUMUYECKNX
peakuuii M ycnoBms UX NpoTeKaHUS.

6 CnefoBaTb NpaBuiaMm Nob30BaHUS
XUMWYECKON NOCyA0i 1 nabopaTopHbIM
060pyf0BaHUEM, a TaKXe npaBuiam
ob6paleHna ¢ XMMUYECKMMU Belle-
CTBaMy B COOTBETCTBUMW C MHCTPYKLMA-
MW MO BbIMOMHEHNIO NMPaKTUYECKNX
pa6oT.
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Tema 2. BewectBa
N XMMUYecKue peakuun
(15 v)

3. O6pasLbl BELWECTB.

4. Cnocobbl pasfeneHns cmecein (punb-
TpoBaHWe, BbiNapuBaHue, AUCTUNNSA-
umns, xpomartorpadgus). JlabopaTopHble
N npakTnyeckue paboTobl
NabopaTopHble ONbITHI:

OnucaHue M3NYECKNX CBONCTB BELLECTB.
PasgeneHvie cmecy ¢ NOMOLLbIO MarHuTa.
MpakTwnyeckne paboThl:

Ne 1. MpaBuna paboTbl B nabopatopuu

1 Npuémbl obpaleHna ¢ nabopaTopHbIM
060pyfOBaHNEM.

No 2. PasfeneHue cMmeceli (Ha npumepe
O0YNCTKN NOBapPEHHOM Conn)

ATOMbI N MOJIEKY/Ibl. XUMUYECKHMe
371eEMEHTBI. 3HaKN (CMMBO/bI) XUMUYeE-
CKNX 31eMeHTOB. MPOCTbIE 1 CNOXHbIEe
BellecTBa. ATOMHO-MOMIEKYNAPHOE
yyeHue.

XumMmunyeckas opmyna. BaneHTHOCTb
aTOMOB XMMWYECKNX 3N1EMEHTOB. 3aKOH
NOCTOSAHCTBA cocTaBsa BelecTB. OTHOCK-
TenbHaa aToMHad macca. OTHoCUTENbHaA
MoOneKynapHas macca. MaccoBsas f0n4
XUMWUYECKOr0 3/1eEMeHTa B COefJUHEHWUN.
P un3nyeckne N XMMNUYECKNE ABNEHUS.
Xnmunyeckasa peakumsa. NMpusHaku

N YyCNOBUA NPOTEKAHUA XUMUYECKUX
peakumnii. XumMnyeckmne ypaBHeHUS.

6MnaHMpoBaTb ¥ NPOBOAUTL XUMMYeE-
CKWUI 3KCMEPUMEHT N0 U3YYEHUID U
onuncaHuio U3NYeCcKUX CBOMCTB
BelecTB, CNOCOBOB pa3feneHns cmecei
BELLECTB.

6/cnonb3oBaTh MNPU BbIMOMHEHUN
yuebHbIX 3a4aHunii U B npouecce
nccnefoBaTeNlbCKON AeATEeNbHOCTM
Hay4YHO-NMONYNAPHYIO NUTepaTtypy
XUMWYECKOTO COAEPXKaHUA, cnpaBoy-
Hble MaTepuanbl, pecypcbl MIHTepHeTa.

6BbicTpanBaTh pa3BEPHYTbIe MUCbMEH-
Hble U YCTHble OTBETbI C ONOPOi Ha
MHMOpMaLMIo U3 y4ebHMKaA 1 CNpaBoy-
HbIX MaTepuanos, rPaMoOTHO UCMNOMb30-
BaTb M3YUYEHHbI/i MOHATUIHBLIN annapar
Kypca Xxumun

6MpUMEHATb eCTECTBEHHO-HAYUHbIE
MeTOZbl NO3HAHUSA (B TOM uuUC/e
HabnaeHne, MoLeNMpPoOBaHue, akcne-
PUMEHT) 1 OCHOBHbIe onepaLuu
MbICINTENBHOI fesTeNbHOCTH (CpaBHe-
HUWe, Knaccuukayms) s U3yyeHus
BELLECTB U XMMUUYECKUX PeakLmii.

6PacKkpblBaTb CMbIC/1 U3y4YaeMblX
MOHATUIA U 3aKOHOB M NPUMEHATL 3TK
MOHATUS NPWU ONKUCAHUUN CBOMCTB
BELECTB U NX NpeBpaLleHuii.

6 Pas3nnuaTb U3NYECKME U XUMUYECKNE
SBNIEHNS, 06BACHATb UX CYLLHOCTb C
TOYKMN 3pEHNS aTOMHO-MOJIEKYNIAPHOTO
yueHus.
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MpuMepHbIe TEMBI,
pacKpbIBalLL e aHHbI
paszfen nporpammsl,

1 KOIMYECTBO YaCOB,
OTBOAMMOE Ha UX U3y4eHue

OCHOBHOEe cofep>kaHue

Tunbl XMMUYECKNX peakuuii (coegnHe-

HUA, Pa3NoXeHUs, 3aMellLeHUs, 06MeHa).

3aKOH CoXpaHeHMs MacChbl BELECTB.
M. B. JIOMOHOCOB — YY&HbIA-3HLUKNO-
negucr.

OemoHcTpayuu

dunsnyeckne ABneHns (pactmpaHue
caxapa B CTYMKe, KUNEHWe N KOHAeHca-
uunsa BoAbl U T. 4.).

Xumunyeckue asneHuns (ropeHue cseum,
pasnoxeHue caxapa, B3anmogelnicTeue
CEpPHOW KUCNOoTbl C XNopuaom 6apus,
pasnoxeHue rugpokcuga meau(), s3a-
UMofelicTBMe Xenesa c Cepoit, B3aumo-
[eficTBMe Xene3a C paCTBOPOM COJM
mean()).

OnbIT, UNMOCTPUPYIOLWMNIA 3aKOH COXpa-
HEeHNA Macchl.

NaGopaTtopHble 1 NpakTUyeckne paGoThl
Na6opaTopHble ONbITHI:

Mpumepbl QuU3nYeckx sBfeHnin (Nnas-
NeHUe BOCKa, TasHUe Nbaa).

Mpopaon>k eHne Tab6n.

OCHOBHble BUAbI LeATeNbHOCTH
obyuyarouxcs

6 OnpefenaTb NPU3HAKN XUMUYECKNX
peakuuil, ycnoBUA UX NPOTEKaHUSA.

6 O6BACHATH CYLWLHOCTb (DU3NYECKUX U
XUMMWYECKNX ABNEHUIN C TOUKU 3peHUA
aTOMHO-MOJIEKYNIAPHOTO YYeHUs.

6 KnaccuuumposaTb XUMuUyeckune
peakuuu (Mo YMucay n cocTaBy pearupy-
IOWKNX N 06pasyoLnxcs BewwecTs).

6 CocTaBnaTb POPMYbl BUHAPHbLIX
BELLECTB MO BaJIEHTHOCTM U ONpeAenaTb
Ba/IEHTHOCTb MO (hOpMynam BelLLecTs.

6PaccTaBnATb KOIPULNEHTLI B ypaBHe-
HUAX XUMWNYECKNX PeakLmnii.

6 CnefoBaTtb NpaBuaam Mnosib30BaHuA
XUMUWNYECKOI NOCYA0W N NabopaTopHbIM
o6opyfoBaHUEM, a TaKxXe npasunam
obpalyeHuns ¢ BeLLecTBaMn B COOTBET-
CTBUMN C UHCTPYKLMAMMN MO BbINONHE-
HUIO NabopaToOPHbIX XUMUYECKUX
OMbITOB.

6/cnonb3oBaTh NPU BbINONHEHUN
yuebHbIX 3afaHunii 1 B npouecce
uccnefoBaTeNbCKO AeATeNbHOCTH
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Te

Pasgen

Tema 3. Bo3gyx. Kucnopog.
MoHATHe 06 okcuaax
(G

MpuMepbl XUMUYECKUX ABNEHNI
(NpokannBaHne MefHOW MPOBONOKM,
B3aMMO/EeNCTBUE Mefia C KUCNOTON).
Mogenu aTOMOB MU MONEKY/I.

Bbluncnenunsa

— OTHOCUTENbHOW MONEKYNAPHOW
MaccChl BeLEeCTB;

— MacCcoBOIi AOAN XMMUNYECKOTO 3/1eMeH-
Ta no gpopMyne COefUHEHNA

Hay4YHO-MONYNAPHYIO NUTepaTtypy
XUMWYECKOTo CofepXaHus, cnpaBoy-
Hble MaTepuansl, pecypcol IHTepHeTa.

6BbicTpanBaTbh pa3BEPHYTbIe MUCbMEH-
Hble M YCTHble OTBETbI C ONMOPO Ha
NHpOPMaLUI0 U3 yyebHMKa U CNpaBoY-
HbIX MaTepuanos, rPaMOTHO UCMNOMb30-
BaTb M3YYeHHbI/i MOHATUIHBLIA annapat
Kypca Xxumun

2. BaxHeiine npecTaBUTENN HeopraHWyecknx BewiecTB (30 u)

Bo3gyx — cmecb rasos. CocTaB BO3fyXa.
Kuncnopog — 3neMeHT U NpoCTOe Belle-
cTB0. O30H — annoTponHas Mogmduka-
ums kncnopoga. HaxoxgeHne Kucnopo-
fa B npupoge, hn3nyeckme u xuMmmnye-
CKMe CBOMCTBA (peakuuu OKUCAeHUs,
ropeHne). Y cnoBus BO3HUKHOBEHMWSA U
npekpaweHns ropeHuns. NMouatume

06 okcupax.

Cnocobbl MONy4YeHNs Kucnopoga B
nabopaTtopumn M NPOMbILINEHHOCTH.
MpumeHeHune knucnopoga. KpyrosopoT
Kucnopoga B npupoge.

TennoBoi ahheKT XMMUYECKON peak-
LUK, NOHATME O TEPMOXMMUYECKOM
YPaBHEHUU, 3K30- U IHAOTEPMUYECKNX
peakumnsx.

6PackpbiBaTb CMbICN U3Y4YaeMblX
MOHATWIA U MPUMEHATb 3TN MOHATUA
npy ONMCaHUN CBONCTB BELECTB U UX
npeBpaLLeHuil.

6 XapakTtepusoBaTb (ONUCLIBATH)
cocTaB BO3ayXxa, PuU3nyeckne n xu-
MUYeckne CBONCTBA KMCNOPOAa,
Crnocoobbl ero NonyyYyeHus, NPpUMeHeHne
M 3HaYeHune B MPUPOAE N KU3HU
YyenoBeka.

6 CpaBHMBaTb peakunu ropeHns u
Me[/IEeHHOT 0 OKUC/IEHUA.

6 Cobupatb npubopbl 419 NONYYEHUA
Kucnopoga (BbITECHEHUEM BOfbI U1
BO34yXa).

6 Pacrno3HaBaTb OMNbITHbIM NYTEM
Kncnopog.
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ewwediodu sehoged

MpuMepHbIe TEMbI,
pacKpbIBalLL e aHHbI
paszfen nporpammsl,

1 KOIMYECTBO YaCOB,
OTBOAMMOE Ha UX U3y4eHue

OCHOBHOEe cofep>kaHue

Tonnueo (HedTb, Yrofib U MeTaH).
3arpsAsHeHue Bo3gyxa, cnocobbl ero
npefoTBpalleHnsa. YcmneHme napHUKo-
BOro 3(h(ekTa, paspyLleHne 030HOBOTO
cnos.

JdemoHcTpayuu

Bsanmogeicteue toctopa, cepsbl

M Kenesa ¢ KNCNOPOLOM (BO3MOXHO
MCNONb30BaHNe BUAEOOMbITOB).
OnpepgeneHne cofep>xaHna Kucnopoga
B BO3JYyXe.

OnbITbl, AEMOHCTPUPYIOLLUE YCNOBUA
BO3HWKHOBEHUA U NpeKpaleHns
ropeHus.

NabopaTtopHble U NpakTUYeCKnepaboThbl
NabopaTOpHbIA ONbIT:

O3HakomneHne ¢ o6pasuamMun OKCUO0B.
MpakTwuyeckas paboTa:

Ne 3. MonyyeHune n cobupaHne KMCIopo-
[a, U3yyeHue ero CBOWCTB.

Mpopaon>k eHne Tab6n.

OCHOBHble BUAbI LeATeNbHOCTH
obyuyarouxcs

6M/cnonb3oBaTb XMMUYECKYIO CUMBON-
Ky An8 cocTaBfeHUsa (OPMY/ BELLECTB,
MOMEKYNAPHbIX YPaBHEHUA XuMUye-
CKMX peakuuii ¢ yyacTrem Kucnopopga.

6 O6BLACHATL CYLWHOCTb 3KOMOTUYECKUNX
npo6nemM, CBA3aHHbIX C 3arpA3HEHNEM
BO3/4YyXa.

6 CnepoBatb npaBunam 6esonacHoli pa6o-
Tbl B labopaTopuu Npu UCNoMb30BaHUN
XMMUYeCcKOin nocyabl v 060pyfoBaHNA,
a Takxxe npasunam obpaLieHus ¢
roproYnMu BewwecTBamm B 6bITy.

6MnaHnpoBaTb 1 OCYLLECTBNATL Ha
NpakTUKe XMMUYEeCKNe 3KCNepuMeHTHI,
npoBOAUTL HabnofeHNA, AenaTb
BbIBO/bl MO pe3ynbTartam aKcnepu-
MeHTa.

6 YuyacTBOBaTb B COBMECTHOI paboTe
B rpynne.

6/cnonb3oBaTh NP BbINONHEHUN
yuebHbIX 3afaHunii 1 B npouecce
uccnefoBaTeNbCKO AeaTeNbHOCTH
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Tema 4. Bogopog,.
MoHATHE 0 KMCNnoTaxu
conax

(G

Bbluncnenuns

— MOJIEKYNSIPHOI Macchl KMcopoaa
1 030HA HA OCHOBAHMWW aTOMHOI MaccChl
XUMUYECKOTo 3/1eMeHTa

Boaopos — 3NeMeHT U NPOCTOe Belle-
CTBO. Haxox/jeHune B npupoge, pusnye-
CKME U XMMUYecKne cBOiCTBa (Ha
npvmepe B3aMMOAEeNCTBUS C HeMeTanna-
MW N OKCUAAMWU METaNNoB), NpUMeHe-
HUWe, CNoCo6bl MOTyUYEHUS.

MOHATUE O KUC/IOTAX U CONAX.

JemoHcTpauumn

MonyyeHne, cobupaHne n pacnosHasa-
Hue Bogopoza.

opeHune Bogopoa.

B3anmogelicTBue BOAOPOAA C OKCUAOM
megu().

NabopaTopHble U NpaKTUYecKnepaboTbl
NabopaToOpHbIA ONbIT:
B3aumogeiicTBMe KUCNOT C MeTaniaMu.
MpakTwnyeckas paboTa:

Ne 4. Mony4yeHne n cobupaHne BoJopoaa,
N3y4eHune ero cBOWCTB.

Hay4YHO-MONYNAPHYIO NUTepaTtypy
XUMWYECKOro COAEepXKaHus, cnpasoy-
Hble MaTepuanbl, pecypcbl MIHTepHeTa.

6 BbicTpanmBaTh pa3BépHYTbIE MUCbMEHHbIE
M YCTHble OTBETbI C ONOPOW Ha MH(OpMa-
LMI0 13 yyebHMKa 1 CNPaBOYHbIX MaTe-
puanos, rpaMoOTHO MCNO/Ib30BaTb U3YYEH-
HbIA MOHATUIHBIM annapaTt Kypca XumMuu

6 PackpbiBaTb CMbIC/ M3yYaeMblX MOHA-
TUIA N NPUMEHATL 3TV NOHATUA NPU
onuncaHny CBONCTB BeLeCTB M MX
npeBpaLLeHuii.

6 XapakTepu3oBaTb (ONUCbIBATb)
(hn3nyeckme N XMMUYeCKMe CBOICTBA
BOA0pOa, cnocobbl ero NonyyveHus,
npUMeHeHue.

6CobupaTb npubop AN NOSYyYEHUA BOJO-
poaa.

6/ cnonb3oBaTb XMMUYECKYIO CUMBO-
NVKY 19 cOCTaBNeHns popmyn
BELEeCTB, MOMIEKYNAPHbIX YPaBHEHWI
XUMNYECKNX peakLumnii ¢ yyacTmem
BOAOPOAA.

6 CnefoBaTb npaBuiam 6e3onacHoi
pa6oTbl B nabopatopuu Npu Ucnonb-
30BaHNM XMMUNYECKOW nocyfbl 1
obopyfoBaHNA, a TakxKe npasnnam
obpalieHnsa c roploYnMm BeLecTBamm
B ObITY.
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ewwediodu sehoged

MpuMepHbIe TEMbI,
pacKpbIBalLL e aHHbI
paszfen nporpammsl,

1 KOIMYECTBO YaCOB,
OTBOAMMOE Ha UX U3y4eHue

Tema 5. Konm4yecTBeHHbIe
OTHOLLUEHUSA B XMW
(4 4)

OCHOBHOEe cofep>kaHue

Bbluncnenns

— MOJIEKYNSPHOI MaccChl BelecTBa Ha
OCHOBAHWWN aTOMHOM MacChbl XuMmnue-
CKUX 3N1eEMEeHTOB

Konunyectso Bewectsa. Monb. Monsp-
Has macca. 3akoH Asoragpo. Monsap-
Hbl/i 06bEM razos. PacuéTbl Mo XxumMuye-
CKVUM YpaBHEHNAM.

JemoHcTpauus

O6pasubl BELeCTB KOMMYECTBOM 1 MOfb.

Bbluncnenns

— 006béMa, KoNnyecTBa BellecTBa rasa
Mo ero M3BeCTHOMY KO/IMYEeCTBY Belle-
CcTBa U 06BLEMY;

— 006bEMOB rasoB Mo ypaBHeHUIO
peakuuny Ha OCHOBE 3aKOHa 06BLEMHbIX
OTHOLWEeHW rasos

Mpopaon>k eHne Tab6n.

OCHOBHble BUAbI LeATeNbHOCTH
obyuyarouxcs

6MnaHnpoBaTb N OCYLLECTBNATL Ha
NpakTUKe XMMUYECKNE IKCMEPUMEHTHI,
nNpoBOAUTbL HabNOAeHUA, fenaThb
BbIBO/bl MO pe3ynbTaTaM 3KCNepuMeHTa.

6 YyacTBOBaTb B COBMECTHO paboTe B
rpynne

6 PacKkpbiBaTb CMbICN U3yYaeMblX
NOHATWIA N MPUMEHATL 3TN NMOHATHSA,
a TaKXe MU3YYeHHble 3aKOHbl 1 Teopuu
LNA peweHns pacyéTHbIX 3ajaud.

6 BblUnCcnATL MONAPHYIO Maccy BELLECTB;
KO/INYeCTBO BelecTBa, 06bEM rasa,
MacCy BellecTBa;

6 poBOANTL pacyéTbl N0 ypaBHEHUAM
XMMMNYECKNX peakuynin: KonnyecTsa,
06bEMa, Macchl BelecTBa No U3BECTHO -
MYy KONM4ecTBy, 00bEMY, Macce peareH-
TOB UNW NPOJYKTOB peakLumnu.

6 BbicTpanBaTb pa3BépHyTble NUCbMEH-
Hble M YCTHbIE OTBETbI C OMOPOI Ha UH-
(hopMaunto n3yyebHMKa U CNPaBoOYHbIX
maTtepuanos, rpaMoOTHO MCMNOMbL30BaTh
M3YYEHHbI MOHATWIAHLIA annapat
Kypca Xumuu
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Tema 6. Boga. PactBopbl.
MoHATMe 06 OCHOBaHMAX
G

dusnyeckne cBoCTBa BOAbl. AHanN3
N CUHTE3 — MeTOo/bl U3yUYeHns cocTaBa
BOAbI.

XnMuUyeckme cBOMNCTBa BOAbI

(peakuun ¢ metannamu, oKcmaamu
MeTasNoB U HEMETAN/OB).

CocTaB OCHOBaHWiA. MoHATUE 06 NHAK-
KaTopax.

Bopga Kak pacteopuTenb. PacTeopbl.
PacTBOPMMOCTb BELLECTB B BOAeE.
HacbILEeHHbIe U HEHACBILLLEHHbIE
pacTBopbl. MaccoBas [0Nd BeWecTsa B
pacTBoOpe.

Ponb pacTBOpPOB B NPUPOLE U B XXU3HU

yenoBeka. KpyroBopoT BoAbl B Npupose.

3arpsAsHeHue NpupogHbix Bog. OxpaHa
M 0uMCTKa NPUPOAHBIX BOA.

JemoHcTpauumn

DNeKTPONN3 BOAbI; CUHTE3 BOABI;
B3aMMofeiicTBMe BOAbl C MeTaniamu
(Na, Ca) (BO3MOXHO UCMNO/b30BaHWe
BMeoMaTepunanos).

PacTBOpeHWe BeLWEeCTB C pasNYHOM
pacTBOPUMOCTbIO.

WccnefoBaHne pacTBOPOB KUCNOT U
LWenoyein C NOMOLbIO MHAMKATOPOB.

JNabopaTopHble U NpakTUyecKne paboThl
MpakTwuyeckaspaboTa:

Ne 5. MpurotossieHne pacTsBopoB C
onpeaenéHHoOl MaccoBoli gonen pac-
TBOPEHHOTO BellecTBa.

6PackpbiBaTb CMbICN U3YYaeMbIX
MOHATWIA U MPUMEHATb 3TN MOHATUA
npy ONMCaHUN CBOMCTB BELECTB U UX
npeBpaLLeHuil.

6 XapakTepu3oBaTb (hU3nYeckue un
XUMUYecKne CBOKCTBA BOAbI, €& ponb
KaK pacTBOPUTENA B MPUPOAHbIX
npoueccax.

6 CocTaB/ATb YPaBHEHUA XUMUYECKNX
peakuuii c yyacTnem BOAbI.

6 O06DBACHATL CYLHOCTb 9KONOTNYECKNX
npo6nem, cBA3aHHbIX C 3arpA3HEHUEM
NMPUPOAHbLIX BOA, CNOCO6LI OYNCTKM
BOAbl OT NpUMecei, Mepbl N0 OXpaHe
BOJ, OT 3arpA3HeHuns.

6MnaHnpoBaTb M OCYLLECTBNATL Ha
NpPakTUKe XUMUYeCKNe 3KCNEPUMEHTHI,
NpoBOAUTL HAbNIOLeHNA, fienaTh Bbl-
BOAbl N0 pe3ynbTaTaM 3KCMeprMeHTa.

6 CnefoBaTb npaBuiam 6e3onacHoi
pa6oTbl B tabopaTtopuu Npu UCNonb3o-
BaHWM XMMWNYECKOW nocyabl n 06opygo-
BaHWS.

6 MpoBOANTL BbIYUCIEHNUA C MPUMEHEHU-
eM MOHATUA «MaccoBaa [0/ BelecTsa
B pacTBOpe».

6/cnonb3oBaTh MNPU BbIMOMHEHUN
yuebHbIX 3a4aHunii u B npouecce
ncecnefoBaTeNbCKoON AeATeNbHOCTH
Hay4YHO-MONYNAPHYIO NUTepaTypy
XUMWYECKOT0 COAEPXKaHUA, cnpaBoy-
Hble MaTepuansl, pecypcbl MIHTepHeTa.
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ewwediodu sehoged

MpuMepHbIe TEMbI,
pacKpbIBalLL e aHHbI
paszfen nporpammsl,

1 KOIMYECTBO YaCOB,
OTBOAMMOE Ha UX U3y4eHue

Tema 7. OCHOBHbIE Kflacchl
HeopraHM4ecKmx
COefMHEeHNA

(11 v)

OCHOBHOEe cofep>kaHue

Bbluncnenns
— C UCNONb30BAHMEM MOHATUA «MaCCO-
BaA [0/19 BellecTBa B pacTBOpe»

Knaccuukaymnsa HeopraHmyeckmnx
COEANHEHUA.

Okcmabl: cocTas, knaccuhukaymsa
(oCHOBHbIe, KNCNOTHbIE, aMPOTEPHbIE,
Heconeo6pasyoLime), HOMeHKNaTypa
(MexpayHapoaHas v TpUBManbLHas).
MonyyeHne N XMMnUYeCKne CBOCTBA
KNCNOTHbIX, OCHOBHbIX U aM(OTepPHbIX
OKCWUAOB.

OcHoBaHMA: cocTas, Knaccugukauus,
HOMeHKnaTypa (MeXxayHapogHas v
TpuBManoHasa), usnMyeckne n xumuye-
CKWe CBOWCTBA, CMOCO6bI NONYYEHUS.
KuncnoTel: cocTas, Knaccuukayus,
HOMeHKnaTypa, Gu3nyeckme n xmMuye-
CKWe CBOWCTBa, CNoco6bl NONyYeHus.
PAg aKkTUBHOCTM MeTanos.

Mpopaon>k eHne Tab6n.

OCHOBHble BUAbI LeATeNbHOCTH
obyuyarouxcs

6BbicTpanBaTb pa3BEpPHYTble NUCbMEH-
Hble M YCTHble OTBETbI C OMOPO Ha
MH(OpMaL Mo 13 yyebHMKa 1 CnpaBoy-
HbIX MaTepuasnos, rpamMoTHO UCNONb30-
BaTb M3YYEHHbIN MOHATWUIHBLINA annapar
Kypca Xxumum

6 KnaccuuumnposaTb U3yyYaeMble
BELLEeCTBa MO COCTaBy W CBONCTBAM.

6 CocTaBnATb HOPMYbl OKCUA0B,
KMCNOT, OCHOBaHWi, coneii U HasbiBaTb
NX MO0 MeXAYHapo4HOW HOMEeHKNa-
Type.

6 MporHo3mpoBaTb CBONCTBA BELECTB Ha
OCHOBe 06 NX XMMNYECKNX CBONCTB
N3YYeHHbIX KnaccoB/rpynn BeLecTs,
K KOTOPbIM OHU OTHOCATCA.

6 CoCcTaBNATL MOJIEKYNAPHbIE YpaBHe-
HUS peakuuid, MNNIOCTPUPYIO LLNX
XMMUYecKne CBONCTBA M CNOCO6DI
NoMly4eHNs BELWECTB U3YUYEHHbIX
Knaccos/rpynn, a Takxe NOATBEPXAa-
IOW KX reHeTUYECKYI0 B3aMMOCBA3b
MEXAY HUMMU.
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Conun (cpefiHue): HOMeHKaTypa,
cnocobbl MonyyeHus, B3aumogecTemne
CONeil ¢ MeTannamu, KucnoTamu,
Wwenoyamm n CONaMu.

leHeTnYeckaa CBA3b MeXAy Knaccamu
HEoOpraHM4ecknx CoeMHEHWIA.

JdemoHcTpauunmn

O6pasLbl HEOpPraHM4YecknXx BeLLecTB
pasNnyHbIX KNaccos.

B3anmogeiicTBme pacTBopa CEpHO
KUCNOTbl ¢ oKcmaom Meau(r).

Peakumna HeiTpanusaumm.

BbiTecHeHMe 04HOT0 MeTanna Apyrum ms3
pacTBopa conu.

NabopaTopHble 1 NpakTUYecKnepaboTbl
NabopaTopHble ONbITHI:
B3aumogeiicTBMe KUCNOT C MeTaniamm.
MonyyeHne HepacTBOPMMbIX OCHOBAHWIA.
B3aumopgeiicTBME HEPACTBOPUMbIX
OCHOBaHMWIA C KNCNOTaMW.

PasnoxeHue rugpokcuga megu(n) npu
HarpesaHuu.

MpakTunyeckaapaboTa:

Ne 6. PelleHne aKCnepuMeHTanbHbIX
3agay no Teme «OCHOBHble Knacchbl
HEOpPraHN4YeCcKNX COefUHEHMNI».

Bbluncnenuns
— N0 ypaBHEHUAM XMMUYECKUX peaKLunil

6 Mpon3BOAMTL BbIYNCIEHUA NO ypaBHe-
HUAM XUMMWNYECKNX peaKLuid.

6 naHnpoBaTb U OCYLLECTBNATL Ha
NPaKTUKe XUMUYECKUe IKCMEPUMEHTHI,
npoBoAUTL HabNOAeHNA, aenaTb
BbIBO/bl N0 pe3yfibTatam 3KCnepumMeHTa.

6 CnefoBaTb npaBuiam 6e3onacHoi
pa6oTbl B 1abopaTtopuuy Npu Mcnonb3o-
BaHWM XMMWNYECKOW nocyabl n o6opyao-
BaHWA.

6/cnonb3oBaTh MNPU BbIMOMHEHUN
yuyebHbIX 3afaHuil 1 B npouecce
ncecnefoBaTeNbCKON AeATENbHOCTM
Hay4YHO-NMONYNAPHYIO NUTepaTtypy
XUMWYECKOTo COAEepXKaHus, cnpasoy-
Hble MaTepuanbl, pecypcbl MIHTepHeTa.

6BbicTpanBaTbh pa3BEPHYTbIe MUCbMEH-
Hble U YCTHble OTBETbI C ONMOPOi Ha
MHpOpMaLMIo U3 y4ebHMKaA 1 CnpaBoY-
HbIX MaTepuanos, rPaMoOTHO UCMNOMb30-
BaTb M3YYeHHbI/i MOHATUIHBLINA annapar
Kypca Xxumuu
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ewwediodu sehoged

MpuMepHbIe TEMbI,

pacKpbIBalLL e aHHbI

paszfen nporpammsl,
1 KOIMYECTBO YaCOB,

0TBOAMMOE Ha UX NU3yYeHne

OCHOBHOEe cofep>kaHue

Mpopaon>k eHne Tab6n.

OCHOBHble BUAbI LeATeNbHOCTH
obyuyarouxcs

Pasgen 3. Mepnoaunyeckmnii 3aKoH 1 Mepuoanyeckas cuctema XuMmmnyecknx anemeHTos . . MeHgeneesa.
CTpoeHune aToMoB. XuMu4yeckas cBA3b. OKUCNUTENbHO-BOCCTAHOBUTENbHbIE peakuunm (15 u)

Tema 8. MNepuoguyecknii
3aKOH U lMepunopgunyeckas
cucTemMa XMMUYecKunx
anemeHToB [. . MeHgene-
eBa. CTpoeHue atoma (7 4)

MepBble NONBLITKN Knaccupunkawmm
XUMWUYECKUX 31eMeHTOB. MoHATHE O
rpynnax cXofHblX 3/eMEHTOB (LLienoy-
Hble U LW e/I0YHO3eMeNIbHbIE MeTanbl,
rafioreHbl, MHEPTHbIE rasbl).

AneMeHTbl, KOTOpble 0bpasyloT
aMmqoTepHble OKCUAbI U TMAPOKCUADI.
Mepuognyecknii 3akoH u Mepnogn-
yeckas cucTemMa XUMUYECKNUX 3/IEMEHTOB
O. . MeHgeneesa. MNepuogbl, rpynnsl,
nogrpynnbl. ®nU3nMYecKuii CMbICh
nopsaAKOBOro HOMeEpa 3/1eMeHTa, HoMe-
poB nepuoga u rpynneol.

CTtpoeHune atomoB. COCTaB aTOMHbIX
agep. N3otonbl. dnekTpoHbl. CTpoeHne
3N1eKTPOHHbIX 060/104eK aTOMOB MePBbIX
20 xumunyeckumx anemeHTos lMepuognye-
cKoii cuctembl O. V. MeHpeneesa.
XapakTepuctka XMMUYECKOro 3/MeMeH-
Ta N0 ero nofoxeHuto B Mepnognyeckon
cucteme O. . MeHpeneesa.

6PackpbiBaTb CMbIC/1 NEPUOANYECKOTO
3aKoHa.

6 NMoHMMaTb CyLecTBOBaHME Nepuogmye-
CKOI 3aBUCUMOCTU CBONCTB XUMUYeE-
CKNX 3N1EMEHTOB (M3MEHEHVE PagnycoB
aTOMOB M 3/71eKTPOOTPULATENLHOCTN)

M UX COESMHEHUI OT NMONOXEHUS B
nepuogNYecKoi cucTeme v CTpoOeHUS
aToma.

6YcTaHaBNMBaTb CBA3b MeXAY MON0Xe-
HUeM 3nemMeHTa B NepuoLNYecKoi
cMCTemMe M CTPOeHMEM ero atoma (coctas
1 3apsag fgpa, obLiee 4NCNO 3NeKTPOHOB
1 pacnpefeneHne ux no 31eKTPOHHbIM
cnosam).

6 MporHo3npoBaTb XapakTep U3MeHeHUs
CBOICTB 3/1EMEHTOB M UX COEANHEHWIA NO
rpynnam n nepuogam Mepnognyeckoi
CUCTEMBI.

6 XapakTepn3oBaTb XMMUYECKNE 3N1EMEH-
Tbl NePBbIX TPEX MEPUOJOB, Kanus,
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Tema 9. Xummnueckas CBA3b.

OKMCANTENbHO-BOCCTAHOBU-
TeNbHbIE peaKuynn
(84)

3HayeHue lNepuofnyeckoro 3akoHa

1 MepnognyecKoin CUCTEMbI XMMUYe-
CKUX 3N1EeMEHTOB ANA Pa3BUTUA HAYKN U
npaktuku. . N. MeHpeneeB — y4éHblid,
nefaror v rpaxaHuvH.

JdemoHcTpauumn

KopoTkonepuogHaa v JAIMHHONEepUoOA-
Has hopMbl MMepnoANYECKON CUCTEMBI
XnMmunyecknx anemeHtos . 1. MeHgene -
eBa.

O3HakoMneHue ¢ obpasuaMun MeTansos
N HEMETannos.

NaGopaTopHble ¥ NMpakTUYecKue paboThl
Na6opaTopHbIii ONbIT:
B3aumogeiicTBre TMAPOKCUAA LNHKA C
pacTBOpamu KUCMOT U L enoyeil

JneKTpooTpuLaTebHOCTL aTOMOB
XUMNYECKNX 3NIEMEHTOB.

XnmMmunyeckas cBssb (VIOHHaFI, KOBa/leHTHaAd

nondapHasa n KoBasieHTHaAd HE‘I'IOI'IFIpHaFI).

Kanbuusa no ux nonoxeHuto B Mepuo-
aundveckoi cucteme [. V. MeHgeneesa.
6 CnepoBaTb npaBuiam 6e3onacHoi pabo-
Tbl B nabopaTtopum npu Mcnosib3oBaHUu
XUMUWYECKOW nocyabl 1 060pyA0BaHUS.

6BbicTpanBaTbh pa3sBEpPHYTble MUCbMEH-
Hble W YCTHble OTBETbI C ONMOPOi Ha
MHpOpMaL Mo U3 y4ebHMKa 1 cnpaBoy-
HbIX MaTepnanos, rPamoTHO UCMO/b30-
BaTb M3YYeHHbI/i MOHATUIHBLINA annapat
Kypca Xxumuun.

6lMcnonb3oBaTb NP BbIMONMHEHUN
yuyebHbIX 3afaHNii TeKCTbl y4ebHUKa,
crnpaBoyHble matepuansl (Mepuoguue-
CKYI0 CUCTEMY XUMMUYECKUX 3/1EMEHTOB
0. N. MeHpeneesa, Tabnuuy pacteopu-
MOCTW KUC/TIOT, OCHOBaHWUI 1 CONeit B
BOJE, 3IEKTPOXUMUYECKNA pag
HanpsAXXeHWi MeTannos).

6lMcnonb3oBaTb NP BbIMONMHEHUN
yuebHbIX 3a4aHunii u B npouecce
ncecnefoBaTeNlbCKON AeATENbHOCTM
Hay4YHO-MONYNAPHYIO NUTepatypy
XWMMWNYECKOro cofepXxaHusa, cnpasouy-
Hble maTepuansl, pecypcbl VIHTepHeTa

6 PacKpbiBaTb CMbIC/T M3y4YaeMblX
NOHATWIA.

6 OnpeaensTb BUA XUMUYECKON CBA3M
B COEAUHEHUN.
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ewwediodu senoged

MpuMepHbIe TEMbI,
pacKpbIBalLL e aHHbI
paszfen nporpammsl,

1 KOIMYECTBO YaCOB,
OTBOAMMOE Ha UX U3y4eHue

OCHOBHOEe cofep>kaHue

CTeneHb OKWUCNEHUSA.
OKWNCNNTENbHO-BOCCTAHOBUTENbHbIE
peakyuun (OBP). Mpoueccbl oKUCNEHUSA
1 BOCCTaHOBNeHUA. OKMUCANTENN ©
BOCCTaHOBUTENN.

[emoHcTpayun
OKNCNNTENbHO-BOCCTAHOBUTENbHbIE
peakumun: ropeHue, peakuum pasnoxe-
HUSA, cOeiMHeHNA

OKOHYaHue Tabn.

OCHOBHble BUAbI LeATeNbHOCTH
obyuyarouxcs

6 0npenenaTb CTeneHb OKUCNEHUSA
XUMWYECKOro anemMeHTa no opmyne
ero coefiMHeHus.

60npenenaTb 3NeMeHT (BeLLeCTBO) —
OKUCNUTENb U 3N1EMEHT (BeLecTBo) —
BOCCTAHOBUTEb.

6 O6BACHATL CYLLHOCTbL MPOLLECCOB
OKWCNEHNA N BOCCTAHOB/EHUS.

6 CocTaBnATb 3/IEKTPOHHbIN HanaHc ¢
YUYETOM ymncna OTAaHHbIX U NMPUHATBLIX
3/IeKTPOHOB.

6 CocTaBnATb ypaBHeHUe OKUCANTENb-
HO-BOCCTAaHOBUTENbLHOW peakyuu.

6lMcnonb3oBaTb NPU BbINMOMHEHUN
yuyebHbIX 3afaHNii TEKCTbl yUebHUKa,
crnpaBoYHble MaTepuansl (nepuopmnye-
CKYI0 CUCTEMY XMMMWYECKNX 3/1IEMEHTOB
0. N. MeHpeneesa, Tabnuyy pacteopu-
MOCTWU KWUCNOT, OCHOBAHWI 1 coneli B
BO/E, 3NEKTPOXUMMUYECKUI psf
HanpsXeHWint MeTannos)
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9 KNACC

(24 BHepento, Bcero 68 4, U3 HUX 4 4 — pe3epBHOE BPEMS)

MpuMepHbIe TEMBI,
pacKpbIBalLL e aHHbI
pasfen nporpammsl,

1 KOIMYECTBO YacOB,
OTBOAMMOE Ha UX U3y4eHue

MosTOpeHue n yrnybneHve
3HaHW OCHOBHbIX Pa3jenos
Kypca 8 knacca

(CR))

OCHOBHOe COfiepXXaHue

OCHOBHble BUAbl LeATENbHOCTH
obyuarouxcs

Pasgen 1. BelecTBo 1 xumuyeckue peakuum (17 u)

Meprognuyecknin 3akoH. Mepuoamnueckas
cucTemMa XMMUYECKNX 3NIEMEHTOB

O. . MeHpeneesa. CTpoeHne aTOMOB.
3aKOHOMEPHOCTU B U3MEHEHUMN CBOICTB
XUMWNYECKNX 3/IEMEHTOB NepPBbIX TPEX
nepnuoaoB, Kanus, KanbLuusa n nx
COeJMHEHWNIA B COOTBETCTBMM C MOJIOXKE -
HMWEM 3/1EMEHTOB B NEPMNONYECKO
CUCTEME U CTPOEHWEM UX aTOMOB.
Knaccuukaymna n HoMeHknatypa
HeopraHM4yecknx BelwecTB (MexayHa-
poAHas U TpuBManbHaa). Xumuyeckue
CBOWCTBa BELECTB, OTHOCALLMXCA K
pas3NNyHbLIM Knaccam HeopraHmyeckux
COEAVNHEHUN, NX TeHeTMYEeCcKas CBA3b
HeopraHMyecKunXx BeLLEeCTB.

CTpoeHune BeLecTBa: BUAbI XMMUYECKOW
CBA3M U TUMNblI KPUCTANINYECKUX peLL é-
TOK. 3aBMCUMOCTb CBOWCTB BELLECTB OT
X CTPOEHMUA.

6 XapakTepun3oBaTb XUMUYECKNE

3NeMeHTbl NepBbIX TPEX NEpPUoLOoB,
Kanuna n KanbLus No UX NOMOXEHUIO
B Mepunogunueckoii cucteme A. N. MeH-
fieneesa.

6 KnaccuumumnposaTb U Ha3biBaTb
HeopraHMyeckKune BeLLEeCTBa U3YUYEHHbIX
Knaccos.

60nuceiBaTb 06WME XUMUYECKNE
CBOICTBA BELLECTB pasINYHbIX Knac-
COB, NOATBEPXAaTb CBONCTBA NpUMepa-
MU MONEKYNAPHbIX YPaBHEHUA XUMU-
YeCcKMX peakumii.

6 OnpefensaTb BUA4 XMMUYECKON CBA3N U
TUN KPUCTANNNYeCcKoW peléTkn
BellecTBa.

6MporHosmpoBaTh CBONCTBA BeLecTB B
3aBMCUMOCTU OT UX CTPOEHMUSA.

6 BbicTpanBaTb pa3BEpHYTble MUCbMEH-
Hble W YCTHble OTBETbI C OMOPON Ha
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ewwediodu Behoged

MpuMepHbIe TEMbI,
pacKpbIBalLL e aHHbI
paszfen nporpammsl,

1 KOIMYECTBO YaCOB,
OTBOAMMOE Ha UX U3y4eHue

Tema 1. OCHOBHble 3aKOHO-
MEPHOCTU XUMUYECKUX
peakuui

(4 4)

OCHOBHOEe cofep>kaHue

JdemoHcTpayun

1. Mogenun KpucTtaninyecknx pewwértok
HeopraHM4yecKnx BeLlecTB.

2. KopoTkonepuofHasa v fAHHOMNEPUOA-
Has opMmbl Mepnognyeckoin cucTemsl
XUMnyecknx anemeHtos . N. MeHpgene-
eBa

Knaccmumkauma XxumMmuecknx peakyni
Mo pasNMyHbIM Npu3Hakam (Mo Yucny u
COCTaBYy y4acTBYIOLMX B peakLuunm
BELLECTB, MO TEM/JIOBOMY 3P eKTy, no
M3MEHEHWNIO CTemneHel OKncneHus
XUMUWYECKNX 3/IEMEHTOB, N0 o6paTnmo-
CTW, N0 y4YacTWIo KaTanusaTopa).

3K30- 1 3HAOTEPMUYECKNE peakLmnm,
TEPMOXMMUYeCcKne ypaBHeHUA. MoHa-
TUe 0 CKOPOCTM XMMWUYECKOW peakLuu.
MOHATNE O TOMOTEHHbIX U FeTepOreHHbIX
peakumax. MoHaTve 06 o6paTUMbIX

Mpopaon>k eHne Tab6n.

OCHOBHble BUAbI LeATeNbHOCTH
obyuyarouxcs

MH(hOPMaLMIo U3 yyebHUKa U CNpPaBoY-
HbIX MaTepnanos, rPaMoOTHO MCNO/b30-
BaTb M3YYEHHbI MOHATWUIHBLINA annapar
Kypca Xummu.

6lMcnonb3oBaTb NPU BbINMOMHEHUN
yuebHbIX 3aaHunii 1 B npouecce
nccnefoBaTeNbCKOM AeATENbHOCTH
Hay4YHO-MONYNAPHYIO NNTepaTypy
XMMUYECKOr0o COfEepXaHus, cnpaBoy-
Hble MaTepuansl, pecypcbl NHTepHeTa

6 PackpbiBaTb CMbICN U3yYaeMblX
NOHATWIA N MPUMEHATL 3TN NMOHATUSA
npy ONMCaHWMN CBOCTB BELLECTB U UX
npeBpaLeHuii.

6 KnaccuuumposaTb XUMuUyeckune
peakLuy MO pas/IMyHbIM MPU3HaKaM.
6 YcTaHaBMBaTh 3aBUCUMOCTb CKOPOCTH
XUMMWYECKOW peakunmn oT pasnyHbIX

(haKTopoB.

6 porHo3npoBaTb BO3MOXHOCTH
NpoTeKaHMsa XUMUYECKUX NpeBpaLle-
HWI B pasNnyYHbIX YCIOBUSAX.
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Tema 2. SneKTponuTuyeckas
auccounauna. XvMuyeckne
peakuuun B pacTBopax

(84)

1 HeoGpaTUMbIX XUMUYECKNX peakLu-
AX. MOHATME O XMMUYECKOM paBHOBE-
cum. ®aKTopbl, BAUSIOLWME HA CKOPOCTb
XVMMWYECKO peakyum 1 nonoxeHue
XUMMWYECKOT0 PaBHOBECUS.
OKUCNNTENBbHO-BOCCTAHOBUTENbHbIE
peakuuu (3NeKTPOHHbLIWA GanaHC OKUCAN-
Te/IbHO-BOCCTAHOBUTE/IbHON peakuum).

JemoHcTpauumn

1. 3aBMCMMOCTb CKOPOCTU XUMUYECKON
peakLuu OT pa3nnUyHbIX (haKTOPOB.

2. BospelicTBme KaTtanmusatopa Ha
CKOPOCTb XMMWNYECKOW peakunu.

3. Mpumepbl HeobpaTUMbIX U 06paTun-
Mbl X peakLmnii.

4. CmelLeHne paBHOBECUSA XUMUYECKON
peakuum.

Bbluncnenuns

— KOJInYyecTBa BellecTBa, 06bEMa U
MacChbl peareHTOB UM NPOAYKTOB No
YPaBHEHUAM XUMWYECKUX peakuuii

Teopunsa 3NeKTPOAMTUYECKOW guccoumna-
LUN. DNEKTPONUTbLI U HEINEKTPOSIUTSI.
KaTnoHbl, aHMOHbI. MexaHusMm gucco-
umaunmy BeLWecTB C pas/inuHbIMK
BUAAMU XUMMYecKOol cBA3n. CTeneHb
anccoumnayum. CunbHble U cnabble
3/IeKTPONUTHI.

60npefenaTb OKUCANTENb U BOCCTAHO-
Butens B OBP.

6 CocTaBNATb 3/IEKTPOHHbIN BanaHc
peakuuu.

6 Mpon3BOANTL BbIYMCAEHNA MO XUMUYe-
CKUM YpaBHEHUAM.

6BbicTpanBaTbh pa3BEPHYTbIe MUCbMEH-
Hble W YCTHble OTBETbI C ONOPO Ha
NHpOPMaLUI0 U3 yuebHMKa U CNpaBoY-
HbIX MaTepnanos, rPaMOTHO MCMNO/b30-
BaTb M3YYeHHbIi MOHATUAHbLIA annapaT
Kypca Xumuu.

6lMcnonb3oBaTb NP BbIMOMHEHUN
yuYebHbIX 3afaHunii U B Mpouecce
nccnefoBaTeNlbCKON AeATENbHOCTM
Hay4YHO-NMOMNYNAPHYI0 NNTepaTypy
XUMMWYECKOTO COfEpXaHus, cnpasBoy-
Hble MaTepuanbl, pecypcbl MIHTepHeTa

6PacKpbiBaTb CMbIC/ N3yYaeMblX
MOHATUIA, a TaKXXe CMbICN TeOpuun
3NeKTPONNTUYECKON Auccoumayunu.

6 O6BACHATb NPUYMHBI 3NEKTPONPOBOS -
HOCTW BOJHbIX PacTBOPOB.

6 CocTaBNsATb YPaBHEHUS guccoLmalum
KWCNOT, Wenoyeid U coneit, NosHble
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ewwedlodu BehogRd

MpuMepHbIe TEMbI,
pacKpbIBalLL e aHHbI
paszfen nporpammsl,

1 KOIMYECTBO YaCOB,
OTBOAMMOE Ha UX U3y4eHue

OCHOBHOEe cofep>kaHue

Peakuun MOHHOTO 06MeHa, YCNOBUSA UX
npoTekaHus. NOHHble ypaBHeHUA
peakuui.

XUMUYecKne cBOCTBA KUCNOT, OCHOBA-
HUIN 1 coneil B cBeTe NpeAcTaB/ieHU 06
3NEeKTPONUTUYECKON guccounaymm. Cpega
pacTBopa. [MoHATME 0 rUaponn3e coneit.
KayecTBeHHble peakuuy Ha KaTUOHbI

N @HWNOHBI.

[emoHcTpayun

3neKTpuyeckas NpoBoAUMOCTb pacTBO-
pOB BeLLeCTB; ABUXEHNE UOHOB B 3JieK-
TpUYEeCcKoM norne.

OnbITbl, UNNKOCTPUPYIOLLME NPU3HAKN
nNpoTeKaHUs peakyuini MOHHOTo obMmeHa.
OnbITbl MO ONpejefieHNo cpelbl B
pacTBopax Cofeil (xnopupaa HaTpus,
KapboHaTa HaTpus, xnopuia LUHKa).

JNlabopaTopHble 1 NpakTuyecKrepaboThbl
NabopaToOpHbIA ONbIT:

Peakunn MoHHOro o6meHa B pacTBOpax
3NeKTpoNuTOoB: cynbaTta meaun()

Mpopaon>k eHne Tab6n.

OCHOBHble BUAbI LeATeNbHOCTH
obyuyarouxcs

N COKpaLLéHHblIe NOHHbIE YPAaBHEHNA
XUMUYECKNX PeaKLnil NOHHOTO
o6MeHa.

6MnaHnpoBaTb N OCYLLECTBNATL Ha
NpakTUKe XUMUYECKUE 3KCMEPUMEHTHI,
npoBOAUTL HabnofeHNd, AenaTb
BbIBO/bl MO pe3ybTaTtam 3KCMepuMeH-
Ta.

6 CnefoBaTb nNpaBuiam 6e3onacHoi
pa6oTbl B nabopaTtopum npu ncnonb3o-
BaHWW XMMWNYECKOW nocyabl N 06opyao-
BaHUA.

6Mpon3BOANTL BbIYMUCIEHUSA NO XUMUYeE-
CKUM YypaBHEHUAM.

6BbicTpanBaTh pa3BEpPHYTble MUCbMEH-
Hbl€ 1 YCTHble OTBETbI C OMNOPOi Ha
MH(OPMaLMIo U3 yyebHUKa U CNPaBoY-
HbIX MaTepuanos, rpaMmoTHO UCNONb30-
BaTb M3YYEHHbI MOHATWUIHBLINA annapar
Kypca Xumun.

6/cnonb3oBaTh NP BbINONHEHUN
yuebHbIX 3aaHunii 1 B npouecce
uccnefoBaTeNbCKO AeaTeNbHOCTH
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Tema 3. O6uiasn xapaktepu-
CTUKA XUMUYECKNX 3NeMeH-
ToB VIMA-rpynnsl. Fanorexsl (4

4)

n weénoun, kapboHaTa HaTpmsa n cons-
HOW KMCNOThI, peakuunsa HedTpanusayum
MeXay rMapoKCUAOM Kanusa u CONAHOW
KMNCOTOM.

MpakTuueckaspaboTa:

Ne 1. PelwleHne 3KCNepuMeEHTaNbHbIX
3afjay no Teme.

Bbluncnenuns
— N0 ypaBHEHUAM XMMUYECKUX peaKLunil

Hay4YHO-NONYNAPHYO NUTEpaTypy
XVMMWYECKOTO COAEpXXaHUs, CrpaBoY-
Hble MaTepuanbl, pecypchbl MIHTepHeTa

Pasgen 2. HemeTannbl U ux coefuHeHns (24 u)

Obuias xapakTepucTuKa raloreHos.
OC06eHHOCTN CTPOEHUA aTOMOB 3TUX
3N1eMEHTOB, XapaKTepHble 419 HUX
CTeneHn okucnenus. CTpoeHue u
(hr3myeckme cBONCTBA NPOCThIX Be-
LLecTB — ranoreHoB. XuMunyeckue
CBOIiCTBA Ha Npumepe xnopa (B3anmo-
felicTBMe C MeTannamu, HemeTannamu,
wenoyamu). Xnoposogopos. CongHas
KucnoTta, XMMmn4yeckKme cBolCTBa,
nonyyeHue, npumeHeHne. KayectBeH-
Hble peakLuun Ha ranoreHnA-noHsbl.
[JeiicTBme xiopa u x10poBOLOpPOAa Ha
opraHn3m yenoseka. BaxHenwue
XN0pUAblI U UX HAXOXEeHUe B NpuUpofe.

OemoHcTpayumn
Bugeomatepuanbl: rafioreHbl U ux
coeguHeHUS.

O6pasubl XN0pNL0B.

606bACHATL 06LMe 3aKOHOMEPHOCTU B
M3MEHEHUN CBOMCTB HEMETANNOB M NX
COelHEHW B Npejenax Manbix Nepuno-
[0B 1 rnaBHbIX noarpynn Mepuoanye-
CKOW CUCTEMbI XUMUYECKNX 3/IEMEHTOB
CYYETOM CTPOEHUSA UX aTOMOB.

6 XapakTepn3oBaTb U3NYECKNe U X1-
MUYeckne CBONCTBA NPOCTbIX BELLECTB
ranoreHoB (Ha npumepe xnopa) u
CNOXHbIX BelecTs (x/0poBogoposa,
Xnopupa Hatpus), cnocobbl X nonyye-
HWA, NPUMEHeHNe N 3HaYeHune B
npupofe n Xn3Hu Yyenoseka.

6 0OnpenenaTb ranoreHNA-NoHbl B
pacTBoOpe.

6MnaHnpoBaTh U OCYLLECTBNATL Ha
NPaKTUKe XUMUYECKUe IKCMEPUMEHTHI,
NPoOBOANTb HabNOAeHUS, fenaThb
BbIBO/bl N0 pe3ynbTaTam 3KCNepuMeHTa.
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ewwedlodu senoged

MpuMepHbIe TEMbI,
pacKpbIBalLL e aHHbI
paszfen nporpammsl,

1 KOIMYECTBO YaCOB,
OTBOAMMOE Ha UX U3y4eHue

Tema 4. O6wWwasa xapaktepu-
CTUKA XUMWUYECKUX 3NeMeH-
T0B VIA-rpynnel. Cepa u eé
coeaguHeHuns (5 4)

OCHOBHOEe cofep>kaHue

Na6opaTtopHble U NpakTU4ecknepaboThl
NabopaToOpHbIi ONbIT:
PacnosHaBaHue X/10pUA-VNOHOB.
MpakTunyeckas paboTa:

No 2. Mony4yeHne CONAHOW KUCNOTHI,
N3y4yeHue eé CBOMCTB.

BbluncneHuns

— N0 ypaBHEHUAM XUMUYECKUX peak-
Lu1il, ecNn OAUH N3 peareHToB AaH B
N30bITKE;

— 006bEMOB rasoB Mo ypaBHeHUIO
peakuuMm Ha OCHOBE 3aKOHa 06BbEMHbIX
OTHOLWEeHN rasos

O6buLas xapakKTepucTKa 3/IeMEHTOB
VIA-rpynnsl. OCO6eHHOCTM CTPOEHUSA
aTOMOB 3TUX 3/IEMEHTOB, XapaKTepHble
ONA HUX CTeneHn okucneHus. CTpoeHue
1 h3myeckme CBONCTBA MPOCTbIX
BELLEeCTB — KUC/IOPOAa 1 Cepbl.

ANNOTpOnHble MOAU(UKALUM KUCAOPO-
4a 1 cepbl. XMMUYECKME CBONCTBA CEPBI.

CepoBofopos, CTPOEHUE, U3NYECKUE

Mpopaon>k eHne Tab6n.

OCHOBHble BUAbI LeATeNbHOCTH
obyuyarouxcs

6 CnegoBaTb npaBmnam 6esonacHoii pabo-
Tbl B nabopaTopuun Npu UCnonb30BaHUn
XMMUYeCKOn nocyabl n 060pyL0BaHMNS.

6BbicTpanBaTh pa3BEPHYTbIe MUCbMEH-
Hble 1 YCTHble OTBETbI C OMOPOi Ha
MH(OpMaL Mo 13 yyebHMKa 1 CnpaBoy-
HbIX MaTepuanos, rpaMmoTHO UCNONb30-
BaTb M3YYEHHbI MOHATWUIHBLINA annapar
Kypca Xxumun.

6/cnonb3oBaTh NPU BbINONHEHUN
yuebHbIX 3aaHunii 1 B npouecce
nccnefoBaTeNlbCKON AeATENbHOCTM
Hay4HO-MONYyNAPHYIO NuTepaTtypy
XUMUYECKOT0 COAEPXaHusa, cnpaBoy-
Hble MaTepuansl, pecypcbl HTepHeTa

6 O6BACHATL 06LLMe 3aKOHOMEPHOCTH
B U3MEHEHWW CBOWCTB 3N1EMEHTOB
VIA-rpynnbl U X COeUHEHWN A
C YYETOM CTPOEHMA UX aTOMOB.

6 XapakTepu3oBaTb (u3nyeckue
N XMMUYeCcKne CBONCTBA NPOCTOro
BELLECTBA Cepbl N €€ coeANHEeHM
(cepoBogoposa, OKCMA0B Cepbl, CEPHON
KWUCNOTbI, CyNb(aToB), CNocobbl UX
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N XMMHU4Yeckue cBoiictea. OKCMAbl cepbl
Kak NpeAcTaBUTeNN KMCNOTHbLIX OKCU-
foB. CepHas KucnoTta, usmyeckme

N XUMUYecKune cBoicTea (06w Me Kak
npeAcTaBuTeNs Knacca KACMOT v cneyu-
(hnyeckme), NpUMeEHeHHUeE.

XMMuUYecKne peakumm, nexawyue B oc-
HOBe NPOMbILWNEHHOr0 cnocoba nonyye-
HUS CePHOI KNCNoTbl. Annapatbl v
npoTeKkaroLwme B HUX NpoLecchbl (Ha Npu-
Mepe NpPOM3BOACTBA CEPHON KMCNOTbI).
Conn cepHO KMCNOTbI, KA4eCTBEHHaA
peakuus Ha cynbgaT-noH.

HaxoxpaeHune cepbl 1 eé COeAUHEHN

B npupoge. XMMNYECKOE 3arpsa3HeHne
OKpYy>XatoLiel cpedbl COeLUHEHNAMYN
cepbl (KUCNOTHbIE [OXAWN, 3arpsA3HeHmne
BO3[yxa U BOAOEMOB), CNOCOOLI ero
npefoTBpaLeHns.

JemoHcTpauumn

Konnekuun (Bugeomartepuanbl): cepa
N eé coefuHeHunA.

O6yrnusaHne caxapa nog Aencresnem
KOHLEHTPMPOBAHHON CEPHOWN KWUCNOTbI.

JNlabopaTopHble U MpakTUyecKne paboThl
NabopaTopHble ONbIThI:
OO6HapyXeHue cynbgaT-noHOB.
B3anmogeiicTBue pa3baBneHHOR cepHO
KNCNOTbI C LMHKOM.

NoNy4yeHus, NPUMEHeHNEe N 3HaYeHune
B NPUPOAE Y XXU3HUN YeNloBeKa.

6 OnpegenaTb Hanuuve cynbMaT-MOHOB
B pacTBope.

6 O6BACHATL CYWHOCTb 3KONOTMYECKNX
npo6nem, cBA3aHHbLIX C NepepaboTKOM
cOoeANHEHWNI cepbl.

6 naHnpoBaTb U OCYLLECTBNATL Ha
NPaKTUKe XUMUYECKUe IKCMEPUMEHTHI,
npoBoAUTL HabnoAeHNs, AenaTb
BbIBO/bl N0 pe3ynbTaTam 3KCNepuMeHTa.

6 CnefoBaTb npaBuiam 6e3onacHoi
pa6oTbl B 1abopatopuu Npu Mcnonb3o-
BaHWWN XMMNYECKOW nocyabl n o6opyao-
BaHWS.

6Mpon3BOANTbL BbIYMUCIEHUSA MO XUMUYeE-
CKUM YpaBHEHUAM.

6/cnonb3oBaTh MNPU BbIMOMHEHUN
YUYebHbIX 3afaHNii TEKCTbI y4ebHUKa,
crnpaBoyHble matepuansl (Mepuoguye-
CKYI0 CUCTEMY XMMMWYECKUX 3/1EMEHTOB
0. V. MeHpgeneeBa, Tabnuyy pacTBopu-
MOCTMN KNCNOT, OCHOBaHW 1 conei
B BOfeE, 3MIEKTPOXUMUYECKUIA pPaj
HanpsXXeHWi MeTannos).

6/cnonb3oBaTb NPU BbINOMHEHWUN Y4eb-
HbIX 3afaHWii N B MpoLecce nccneaosa-
TeNbCKOW AeATEeNbHOCTM HAay4YHO-Mony-
NAPHYIO NUTepaTypy XMMMYECKOTO
CO/lepXXaHusa, cnpaBoYHbIe MaTepuansl,
pecypcbl IHTepHeTa



8y

ewwedlodu BehogRd

MpuMepHbIe TEMbI,
pacKpbIBalLL e aHHbI
paszfen nporpammsl,

1 KOIMYECTBO YaCOB,
OTBOAMMOE Ha UX U3y4eHue

Tema 5. O6Lwwasa xapaktepu-
CTUKa XUMUNYECKNX INTEMEH-
T0B VA-rpynnbl. A30T,
thochop n ux coefuHenus (7

4)

OCHOBHOEe cofep>kaHue

Bbluncnenns

— M0 YPaBHEHNAM XUMMWNYECKNX peakLuuii;
— MaccoBOl A0 BbIX0Aa NPOAYKTA
peakuum

O6buLas xapaKTepucTKa 3/IeMeHTOB
VA-rpynnbl. OCO6eHHOCTU CTPOEHUS
aTOMOB 3TUX 3/1IEMEHTOB, XapaKTepHble
0N HAX CTENEHU OKUCTIEHNS.

A30T, pacnpocTpaHeHune B Npupoae,
(hr3nMYecKme N XMMNYecKne CBOICTBA.
KpyrosopoT a3oTa B npupofe.

AMMUaK, ero @uanyeckne u XuMmmnye-
CKWe CBOWCTBA, MONYYEHNE N NPUMEHE-
Hue. Conn aMMOHMA, UX U3nyeckne

N XMMMWYECKNe CBONCTBA, MPUMEHEHME.
KayecTBeHHas peakuus Ha MOHbI
aMMOHUSA.

A30THaa Kucnota, eé gusmyeckune

N XUMUYecKue cBoicTea (06w ne Kak
npefcTaBuUTens Knacca KUCNoT u
cneyudguyeckune). McnonbzoBaHune
HUTPaTOB U COJieli aMMOHUS B KayecTBe
MUHEepanbHbIX yJ06peHNA.

Mpopaon>k eHne Tab6n.

OCHOBHble BUAbI LeATeNbHOCTH
obyuyarouxcs

6 O6BbACHATL 06LLMEe 3aKOHOMEPHOCTU B
M3MeHEeHWMN CBONCTB 31EMEHTOB
VA-rpynnbl U nX COEAUHEHUI C Y4ETOM
CTPOEHUA UX aTOMOB.

6 XapakTepu3oBaTb (hu3nyeckue un
XMMUYecKne CBOMCTBA NPOCTbIX
BeLecTB a3oTa u hocdopa n nx coefu-
HEHWI (aMMuaka, cofieil aMMOHUS,
a30THOM KWCNOTbI, HATPATOB, OKCMAA
tochopa(Y) v thochopHOA KNCNOTHI,
thocgaToB), cnocobbl UX NONYUYeHUs,
NPUMEHeHNe U 3HavyeHne B Npupose
N OKWU3HU YenoBeka.

60npenenaTb MOHbI aMMOHUA U PocC-
(haT-NoHbI B pacTBOpE.

6 O06DBACHATL CYLLHOCTb 3KOMOTUYECKUX
npo6neM, CBA3AHHbLIX C HAXOXAEHUEM
coefMHeHunIi a3oTa u pocctopa B
OKpy>XatoLei cpege.
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XnMUYecKoe 3arps3HeHne OKpyxatko-
Wei cpefbl COBAUHEHNAMM a30Ta
(KMcnoTHble AOXAMW, 3arpsisHEHWe BO3AY-
Xa, MoYBbI Y BOAOEMOB).

docdop, annoTponHble MoguduKaLuu
thocgopa, UnNYeckme n XMMNYeckKune
CBOWCTBA.

Okcng pocgopa”) n hochopHas
Kucnota, (usnyeckne n XMMUYECKKE
CBOINCTBa, NonyyeHme. KayecTBeHHas
peakuus Ha pocgaT-uoHbI.
Wcnonb3oBaHne ochaToB B KauecTBe
MUHepanbHbIX yaobpeHunii. 3arpsasHeHune
NPUPOLHbLIX BOLOEMOB hochaTamu.

JemoHcTpauumn

Konnexkuun: dochop n X COefUHEHUS.
B3aumogeiicTBME KOHLEHTPUPOBAHHOWA
a30THON KNCNOTbI C MeAbI0.

JNlabopaTopHble U MpakTUYecKne paboThl
NabopaTopHble ONbIThI:

1. BzaumopaeicTBume coneit aMMoHuUA

C Wwénoybto.

2. O3HakomneHne c 06pasLammn a3oTHbIX
1 pochopHbIX yA06peHWIA.
MpakTuuyeckaa paboTa:

Ne 3. MofyyeHne ammmnaka, nsydeHue
€ro CBOWCTB.

Bbluncnenuns
— N0 YypPaBHEHUAM XMMUUYECKUX peak-
umn

6MnaHnpoBaTb U OCYLLECTBNATL Ha
NpakTUKe XUMWYECKUEe IKCMNEePUMEHTHI,
npoBOAUTL HabnwaeHUs, fenaTb
BbIBOAbI MO pe3yfibTataM aKcnepu-
MEHTa.

6 CnefoBaTb npaBuiam 6e30nacHoi
pa6oTbl B nabopatopuum npu Mcnonb3o-
BaHUM XMMWUYECKO nocyabl n 060pyao-
BaHUA.

6Mpon3BOANTL BEIYUCNEHUA NO XNUMUYe-
CKUM YpaBHEHUAM.

6Mcnonb3oBaTb NP BbIMOMHEHUN
yuebHbIX 3afaHNii TEKCTbI yYebHUKa,
cnpaBOYHble MaTepuansl (nepnognye-
CKYH CUCTEMY XMMMUYECKUX 31eMEHTOB
0. N. MeHpeneeBa, Tabnuyy pacteopu-
MOCTW KUCNOT, OCHOBAHWI 1 coneii B
BOJE, 3/IEKTPOXUMUYECKUNI pAL
Hanps>XXeHWn MmeTannos).

6l/cnonb3oBaTb NP BbIMOMHEHUN
yuyebHbIX 3a4aHuil 1 B npolecce
nccnepoBaTebCKON AeATENbHOCTH
Hay4YHO-MONYNAPHYIO NUTEpatypy
XMMUWUYECKOro cofepXaHus, cnpaBouy-
Hble MaTepuansl, pecypcbl IHTepHeTa



05

ewwedliodu sehoged

MpuMepHbIe TEMbI,
pacKpbIBalLL e aHHbI
paszfen nporpammsl,

1 KOIMYECTBO YaCOB,
OTBOAMMOE Ha UX U3y4eHue

Tema 6. Obuas xapakTepuc-
TUKA XMMUYECKNX 3NIeMeH-
TOB “A-rpynnsl.

Yrnepoa u KpeMHUIA 1 nx
COe/iHeHuA

(84)

OCHOBHOEe cofep>kaHue

Yrnepog, annoTponHole Mogudrka-
1K, pacnpocTpaHeHne B Npupofe,
(hr3nMyeckme N XMMMYecKne CBOICTBA.
Apcopbumnsa. KpyrosopoT yrinepoga

B Npupoge.

Okcupabl yrnepofa, ux gusnyeckue

N XMMUYECKne CBONCTBA, UX AeiicTBue
Ha XXWBble OpPraHn3mMbl, NONy4YeHue

M NpuMeHeHne. DKonornyeckne npobne-
Mbl, CBA3aHHble C OKCUAOM Yrnepo-
pa(”™); runotesa rnobanbHoro nortenne-
HUA KNMMaTa; MapHUKOBbIN 3¢ eKT.
YronbHaa Kucnorta u eé conu, ux
(hn3nmyecKkme N XMMUYecKme CBOINCTBA,
nofnyyeHue n npumeHeHne. KayectseH-
Had peakuusa Ha Kap6boHaT-UOHbI.
Mcnonb3osaHne kapboHaToB B ObITY,
MefuLMHe, NPOMBILINEHHOCTH, CENb-
CKOM XO035IACTBE.

MepBOHayanbHble MOHATUA 06 opraHu-
YeCKMX BeLlecTBaX Kak 0 COeiMHEHUAX
yrnepoga: 0Co6eHHOCTM cocTaBa U
CTpoeHus. NMoHATUE 0 BUONTOTNYECKN
BaXKHbIX BELLECTBaX: Xupax, 6enkax,

Mpopaon>k eHne Tab6n.

OCHOBHble BUAbI LeATeNbHOCTH
obyuyarouxcs

6 O6BbACHATL 06 MNe 3aKOHOMEPHOCTH
B U3MEHEHWW CBOWCTB 3N1EMEHTOB
IVA-rpynnbl 1 X COEAUHEHWNIA C yUé-
TOM CTPOEHUS NX aTOMOB.

6 XapakTepn3oBaTb (pu3myeckue
N XMMUYECKMe CBONCTBA MPOCTbIX
BELLECTB YrnepoAa u KpeMHus u nux
coeAnHeHNn (OKCUAOB Yrneposa,
YrONIbHOW KNCNoThbl, KApOHOHATOB,
oKCMAa KPeMHWSA, KPeMHUEBOW Kucno-
Tbl, CUINKATOB), CMNOCO6BI UX MoNyye-
HUA, NPUMEHEHNE N 3HAYEHUNE B
NPUPOAE Y XXU3HU YeloBeKa.

6 OnpenenaTb kKap6oHaT- U CUNUKAT-
WOHbI B pacTBope.

6 06BACHATL CYLLHOCTb 3KOMOTUYECKUX
npo6nemM, CBA3AHHbLIX C HAXOXAEHUEM
YIIEKMCNOTOo rasa B OKpyXatoLiei
cpege.

6MnncTpupoBaThL B3aMMOCBA3b
HeopraHN4yecKnx coefHeHNin yrnepoaa
N OpPraHMYecKmnx BeLecTs.

6MnaHnpoBaTb M OCYLLECTBNATL Ha
NpakTUKe XUMUYECKMNE 3KCMNEPUMEHTHI,
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yrneesofax. MatepuanbHoe eANHCTBO
OpraHnyecknMx N HeopraHM4eckKmx
COefJHEHNA.

KpemHuii, ero gmsnyeckme n xmmuuye-
CKWe CBOWCTBA, MONYYEHNE N MPUMeEHe-
HUe B 31EKTPOHUKE.

CoenHEHNA KpeMHNA B NpUpoge.
Obwue npefcTaBneHus 06 okcuge
KpeMHUA (™) N KpEMHUEBOI KUCNOTE.
Cwnnukatbl, UX UCNONb30BaHNE B 6bITY,
MeAULUHE, NPOMbILIEHHOCTH. Bax-
Helllune CTPOUTENbHbIE MaTepuanbl:
Kepamuka, CTeK/io, LeMeHT, BeToH,
XXene3obeToH. NMpo6nembl 6e30MacHOro
MCNOMb30BaHUA CTPOUTE/bHbBIX MaTe-
pvanoB B NOBCEAHEBHOW XU3HMN.

JemoHcTpauumn

Mogenu Kpuctannnyecknx pewértok
anmasa, rpauTa, Monekynbol qynnepe-
Ha.

Apcopbunsa pacTBOPEHHbLIX BELLECTB
aKTUBUPOBaHHbIM Yyrném. MNpoTueoras.
BugeomaTtepuanbl: cunmkatHas npo-
MbILLIEHHOCTb.

Mogenn MofieKyn opraHM4ecknx se-
LLecTs.

NaGopaTopHble U NpakTUyeckue paboTh
NaGopaTopHbIii oNbIT:

KauecTBeHHas peakLus Ha KAPGOHAT-MNOH.

npoBOAUTbL HabNOAEHUA, AenaTthb
BbIBO/bI N0 pe3ynbTaTaM 3KCMepuMeHTa.

6 CnefoBaTb nNpaBuiam 6e3onacHoi
pa6oTbl B nabopatopmum npu UCnonb3o-
BaHUM XMMWUYECKO nocyabl n 060pyao-
BaHUA.

6l/cnonb3oBaTb NP BbIMOMHEHUN
yuebHbIX 3afaHuNii TEKCTbI yYebHUKa,
crnpaBoyYHble MaTepuansl (Mepuoguue-
CKYH CUCTEMY XMMMUYECKNUX 31eMEHTOB
0. V. MeHpgeneeBa, Tabnuyy pactBopu-
MOCTW KUCNOT, OCHOBAHW1 1 coneli B
BOJE, 3/IEKTPOXUMUYECKUNI pAL
Hanps>XXeHWn MeTannos).

6l/cnonb3oBaTb NP BbIMONMHEHUN
yuyebHbIX 3agaHunil 1 B npolecce
nccnenoBaTeNbCKOM AesATeNbHOCTH
Hay4YHO-MONYNAPHYIO NnuTepatypy
XMMUWYECKOro cojepXXaHus, cnpaBouy-
Hble MaTepuansl, pecypcbl IHTepHeTa
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ewwedlodu sehoged

MpuMepHbIe TEMbI,
pacKpbIBalLL e aHHbI
paszfen nporpammsl,

1 KOIMYECTBO YaCOB,
OTBOAMMOE Ha UX U3y4eHue

Tema 7. O6uwime cBoiicTBa
MEeTannos
(44)

OCHOBHOEe cofep>kaHue

MpakTwuyeckne paboThi:
Ne 4. lMony4yeHue yrneknMcnoro rasa.

KauecTBeHHas peakuus Ha Kap6oHaT-MOH.

Ne 5. PeweHune akCnepuMeHTanbHbIX
3aiay no Teme «HemeTanbl».

Bbluncnenns
— N0 ypaBHEHUAM XUMUYECKUX peak-

Mpopaon>k eHne Tab6n.

OCHOBHble BUAbI LeATeNbHOCTH
obyuyarouxcs

LW, ecnun ofuUH 13 peareHTOB flaH B BUAe
BOZIHOFO pacTBOpa C M3BECTHOW MaccoBOii
aonen

Pasgen 3. MeTannbl n ux coeguHeHums (20 )

Obwasa xapakTepucTmKa XMMNYeCcKnx
3/1eMEHTOB — MeTa/10B Ha OCHOBAHWK
X NON0XeHUs B MNepnognyeckoi
CUCTEME XUMUYECKNX 3/IEMEHTOB

O. . MeHpeneeBa U CTPOEHNA aTOMOB.
CTpoeHue MmeTannos. MeTtannunyeckas
CBA3b M MeTan/mMyeckas Kpucrannumye-
cKas pelwéTka. ANeKTPOXMMUYECKUNii
psAg HanpshkeHuid metannos. ®unsnve-

CKMEe N XMMWYEeCKne CBOICTBA MeTasNoB.

O6ume cnocobbl NONYYEHUA METANOB.

6PackpblBaTb CMbIC/ N3yYaeMblX
NOHATWIA N MPUMEHATb 3TN NOHATUSA
npv ONWCaHUM CBOCTB BELECTB U UX
npeepaweHunit.

6006BbACHATL 06 KNe 3aKOHOMEPHOCTU B
N3MeHEeHUMN CBOWCTB 3/1eMeHTOB-MeTan-
NOB M UX COeANHEHUI C YYETOM CTpoOe-
HUSA X aTOMOB.

6 XapaKTepn3oBaTb CTPOEHWE MeTannos,
oblme usnyeckne n Xummuyeckue
cBOWCTBA MeTannos.
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Tema 8. BaxHeiiwine metan-
Nibl U UX COefMHEHNA
(16 v)

MoHATUE O KOPPO3MMN METanoB un
OCHOBHble cNoco6bl 3alWNTbl OT KOPPO-
3um. Cnnasbl (CTaNb, YYryH, AlOpPantoMu-
HUil, 6poH3a), UX MPUMEHEHUNE B ObITY 1
NPOMbILLJIEHHOCTM.

JdemoHcTpauunmn

O3HakomneHune ¢ obpasLamMmm mMeTanios u
CMNNaBoB, UX (HU3NYECKUMUN CBONCTBAMMU.
Mofenun Kpuctannuyeckux pewwérok
MeTannos.

Bugeomartepuanbl: KOppo3ns MeTasnsos.

NaGopaTopHble 1 NpakTUYeckne paboThl
Na6opaTopHble ONbITHI:
O3HakoM/eHWe ¢ 06pasliamMiy CniaBoB
MeTan/os.

3aBNCMMOCTb CKOPOCTW peakLuu
MeTanna c KUCM0TO OT Npupoabl
MeTanna.

Bbluncnenuns

— N0 YpPaBHEHUAM XUMUYECKUX peak-
LK1, ecnn OAUH N3 PeareHTOB COAEPXUT
npumecu

LLLenoyHble meTannbl. NonoxeHne B
Mepnognyeckoin cucTeMe XMMNUYECKUX
anemeHToB [. 1. MeHpeneesa, CTpOeHue
aTomoB. HaxoxzeHue B npupofe.

6 XapakTepusoBaTtb 06 1e cnocoobsl
Nony4YeHUs MeTannos.

6 CnefoBaTb npaBuiam 6e3onacHoi
pa6boTbl B nabopaTtopuun npu Ucnonb3o-
BaHUMW XMMWUYECKO nocyabl n 060pyao-
BaHUA.

6Mpon3BOAUTL BEIYUCNEHUA NO XNUMUYe-
CKVUM ypaBHEHUAM.

6Mcnonb3oBaTb NP BbIMONMHEHUN
YyUYebHbIX 3afaHNi TEKCTbI y4ebHUKa,
crnpaBoyYHble MaTepuansl (Mepuoguye-
CKYH CUCTEMY XMMMUYECKNUX 31eMEHTOB
0. N. MeHpeneeBa, Tabnuyy pacteopu-
MOCTW KWUCNOT, OCHOBAHWI 1 coneii B
BOJE, 3/IEKTPOXUMUYECKUNI pAL
HanpsXXeHWn meTannos).

6Mcnonb3oBaTb NP BbIMOMHEHUN
yuebHbIX 3a4aHNi 1 B npouecce
nccnefoBaTenbCKON AeATENbHOCTH
Hay4YHO-MONYNAPHYIO NUTepatypy
XWMUWYECKOro cofepXaHusa, cnpaBouy-
Hble MaTtepuansl, pecypcol MHTepHeTa

6 O6BbACHATbL 06LLMEe 3aKOHOMEPHOCTH B
M3MEHEHUU CBOWCTB 3/IEMEHTOB-MeTa-
NI0B B Fpynnax U ux COeauHeHN ¢
YUETOM CTPOEHUS UX aTOMOB.



¥S

ewwedlodu BehogRd

MpuMepHbIe TEMbI,
pacKpbIBalLL e aHHbI
paszfen nporpammsl,

1 KOIMYECTBO YaCOB,
OTBOAMMOE Ha UX U3y4eHue

OCHOBHOEe cofep>kaHue

®dusnyeckne N XMMUYECKNe CBONCTBA
(Ha npumepe Hatpua n kanua). OKcuabl
N TUAPOKCUABLI HATPUA u Kanus. Mpume-
HEeHMe LW EeN0YHbIX METANINOB N UX
COeaNHEHNA.

LLlenoyHo3emMenbHble MeTan/ibl MarHui
M Kanbuuid, CTpOeHWe aToMOB. [onoxe-
Hue B MepnognMyecKoin cucteme xmuMmmnye-
CKkux anemeHTtoB . . MeHaeneesa.
HaxoxpaeHune B npupofe. dPunsnyeckune u
XMUMUYecKne cBocTBa. BaxHelwwune
COoefiMHeHns Kanbumna (OKCUf, rmapok-
cug, conu). XECTKOCTb BOAbI U CNOCO6bLI
eéycTpaHeHus.

AntoMuHuii. MonoxeHune B Mepnoguye-
CKOI CUCTEME XUMMWNYECKUX 3/IEMEHTOB
O. . MeHpgeneeBa, CTpOEHMe aToma.
HaxoxpaeHune B npupofe. dPun3nyeckune u
XUMUYeckme cBoincTBa. AMGBOTEPHbIE
CBOICTBA OKCMAA U TMAPOKCULA.
Xeneso. MonoxeHue B Meprognyeckoi
CUCTeEME XMMUYECKNX 31EMEHTOB

O. . MeHgeneesa, CTpOeHue atoma.
HaxoxpeHne B npupoge. ®usnveckue

Mpopaon>k eHne Tab6n.

OCHOBHble BUAbI LeATeNbHOCTH
obyuyarouxcs

6 XapakTepn3oBaTb PU3NYECKNE U XU-
MUYecKue CBOMCTBA MPOCTbIX BELLECTB
MeTan/oB U X coefnHeHunii (OKCMAOB,
rMapoKCcuUAoB, coneid), cnocobbl nx
Nofly4yeHns, MPUMEHEHNE N 3HAYEHNe
B NMPUPOLE Y XKU3HU YenoBeka.

6Pacno3HaBaTb C MOMOLLbIO Ka4yeCTBEH-
HbIX peakuuin NoHbl MeTannoB (MarHus,
antoMUHNA, LMHKa, Xenesa, Mean).

6MnaHnpoBaTb N OCYLLECTBNATL Ha
NpakTUKe XMMUYECKNE 3KCMEPUMEHTHI,
NpoBOANTbL HabNOAEeHWA, AenaTb
BbIBO/bl MO pe3ynbTaTaM 3KCNepuMeHTa.

6 CnegoBaTb NpaBmnam 6esonacHoii pabo-
Tbl B nabopaTtopum nNpu UCNonb30BaHUN
XMMUYeCcKOn nocyabl n 060pyL0BaHMNS.

6 Mpon3BoANTbL BbIYMCNEHUSA NO XUMUYe-
CKUM ypaBHEHUAM.

6BbicTpanBaTb pa3BEpPHYTble NUCbMEH-
Hble 1 YCTHble OTBETbI C OMOPOi Ha
MH(OpMaL Mo 13 yyebHMKa U CNpaBoy-
HbIX MaTepuasnos, rpamMoTHO UCNONb30-
BaTb M3YYEHHbI MOHATWUIHBLINA annapat
Kypca xumun.
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N Xummnyeckne caolictea. OKcnAbl,
rugpokcuabl u conu xenesa(n)
nxenesa(Ll).

JdemoHcTpauumn

B3anmogeincTBume HaTpus ¢ BOAONA.
OKpalLuMBaHMe NjaaMeHU MOHaMMn HaTpus
N Kanus.

OKpaluuBaHMe nNaaMeHn MoHaMu
Kanbuus.

BsanmogeincTBme okcmpa KanbLusa ¢
BOAOM.

BugeomaTtepuanbl: ropeHue xenesa B
Kucnopoge nxnope.

JNabopaTopHble 1 NpakTU4yeckue paboThbl
NabopaTopHble  ONbITHI:
O3HakoMneHune ¢ obpasuamun antoMUHNA
1 ero cnsasos.

AmMdoTepHble CBONCTBA rMgpokcnga
antoMUHUA.

KayecTBeHHble peakLunm Ha NOHbI
Xenesa.

MpakTwnyeckne paboThl:

Ne 6. )KBCTKOCTb BOAbl U MeTOAbl eé
ycTpaHeHus.

Ne 7. PeweHne aKCnepmuMeHTabHbIX
3afay no Teme «MeTannbl».

Bbluncnenuns

— N0 ypaBHEHUAM XUMUYECKUX peak-
LK1ii, ecnn OAUH U3 peareHToB AaH B
N30bITKE NN COAEPXUT MPUMECH;

— MaccoBOW J01K BbIX0OAa NPOAYKTa
peakuum

6l/cnonb3oBaTb NP BbIMOMHEHUN

yuebHbIX 3afaHnii U B npoLecce
MccnesoBaTeNbCKOM AeATeNbHOCTH
Hay4YHO-NONYNAPHYO NUTEpaTypy
XVMMWYECKOTO COAEpXXaHus, CrpaBoY-
Hble MaTepuanbl, pecypcbl MIHTepHeTa
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ewwedliodu senoged

MpuMepHbIe TEMbI,
pacKpbIBalLL e aHHbI
paszfen nporpammsl,

1 KOIMYECTBO YaCOB,
OTBOAMMOE Ha UX U3y4eHue

Tema 9. Bewiectsa 1 maTepu-
anbl B XXW3HWU YyenoBeka

CR))

OCHOBHOEe cofep>kaHue

OKOHYaHue Tabn.

OCHOBHble BUAbI LeATeNbHOCTH
obyuyarouxcs

Pasgen 4. Xumusa v okpyxatwouwas cpega (3 v)

HoBble MaTepuanbl U TEXHONOTUN.
BewiecTBa u MaTepuanbl B NOBCELHEBHOW
XU3HU vyenoseka. XMuUs v 340p0BbE.
BesonacHoe Mcnonb3oBaHWe BeLecTB

N XUMUYECKNX peakLuii B 6bITy.
MpupoAHbIe NCTOYHUKY YTN1eBOAOPOL0B
(yronb, NpUpoOAHbIiA ras, HedThb),
NPOAYKTbl UX nepepaboTKu, UX posb

B 6bITY M NPOMBILLIJIEHHOCTH.

OCHOBbI 3KONOTMYECKOWN rpaMOTHOCTH.
XUMUNYECKOe 3arpsisHeHne oKpyxXato-
Wwei cpegbl (NpefenbHO gonycTumas
KOHUeHTpauus sewects — MAK).

Ponb XMMunmn B pelieHnn 3KONOTUYeCKnX
npo6nem

6 XapakTepn3oBaTb po/ib XUMUWN B pas-
NNYHBIX Chepax AeATeNbHOCTU Ntogen,
OCHOBHbI€E BellecTsa U MaTepuans,
NPUMEHAEMbIE B XWN3HWN COBPEMEHHOrO
Yyenoseka.

6 06BbACHATL YC0BUA 6e30MacHoro
MCNONb30BaHUA BeLECTB U XUMUNYe-
CKMX peakuuii B 6bITY.

6 AHann3npoBaTb U KPUTUYECKMN
OoLeHMBaTb UH(OPMaLUIO O BINAHUN
NPOMbILLIIEHHOCTH, CEIbCKOT0 X038ii-
CTBa, TpaHcnopTta v Ap. Ha COCTOAHME
OKpYy>Katouei cpefbl.

6 YMeTb OKasblBaTb MEPBYO MNOMOLLLL Npu
XUMUYECKNX 0XKOrax n oTpaBneHusx.

6MpUHMMATL yyacTue B 06CYXAEHUN
npo6aemM XMMWUYECKOW 1 3KoNorunye-
CKOI HanmpaB/ieHHOCTM, BbiCKa3blBaTb
CO6CTBEHHYIO MO3ULNIO NO NPoBaeMe K1
npegnaratb BO3MOXHble MyTu eé
peweHuns



K&]’lCHHapHO-TCMaTI/I‘ICCKOC IVIAHUPOBAHNC

8 wracc
Hdara | Hazsanue pa3zneiia, Tema ypoka Komuects | Jlabopatopubie | Jomammee
0 49aC0B ONBITHI M 3ajaHues
MPAKTHYCCKHAE
padoThI
1.HavaabHbIe MOHATHS 1 3aKOHBI Xumun (184)
1. Tlpeamet xumuun. Poab xumuw B s»Ku3HM yemoBeka. | 1 Jo 1 §1, ynp.5
MeTo B! M3YUCHUS XUMHHL.
2. ArperatHbic COCTOSHUSA BEIICCTB. 1 J\o 2 §2, ynp.3
3. lpakTraeckas padorta Ne 1 «[IpaBuia TexHuKHM 1 IM\p Nel, Ne2 Ctp. 20-23
0€30IIaCHOCTH M HEKOTOPHIC BUIBI paboT B KAOHMHETE
xumumy. [Ipakrmaeckas padora Ne 2 «Habmroaenue 3a
TOPSIIIICH CBCUOM.
4. OuzuvecKkHe ABICHHUA — OCHOBA PA3JCIICHUA CMCCCH B 1 Jo 3,4 §4, ynp.3,4
XUMHU.
5. Ilpaxrryeckas padora No 3 « AHAIH3 TTOYBBDY. 1 IMpNe 3 Ctp.29
6. ATOMHO-MOJICKYLIPHOC YVICHUE., XUMITICCKUC 1 §5, ynp .5

DJICMCHTEIL




7. 3HaKM XUMHUYCCKHUX MeMeHTOB. [lepuommaeckas 1 §6, BLIyYNTH

cucteMa xumuieckux armemenTos .M. Menaeneesa. 3HAKH

8. Xumuieckuie hopMyIIbL. 1 §7, ynp.4,5

9. OTHOCHUTEIBPHBIC ATOMHBIC ¥ MOJICKYJISIPHBIC MACCHI 1 §7, yup. 9,10

BCILIECTB.

10. BameHTHOCTS. 1 §8, ynp.4,5,9

11 . Xumuueckuie peakiym. Jo 5,6,7 §9, ynp.2,5

12 Xumuueckue ypaBHCHUS. Jo 38,9 §10, ynp.4-7

13. Tunbl XUMUYECKUX PSAKLIHH. JVo 10 §11, ynp.3,4,5

14. Tunbl XUMHYECKUX PSAKLIHH. Jo 11 §11, ynp.8,10

15. PacyeTsl M0 XUMHUMECKUM YPABHCHUSIM. 1 §20, ynp.3

16. PacyeTsl 10 XUMHUMECKUM YPABHCHUSIM. 1 §20, ynp .4

17.06001menue 1 CUCTEMaTA3alvs SHAHHA. IopT. §7-20

18. Kourponbhas pabora Nel K/p Nel
2.Hepuoanyaeckuii 3aK0H U MEPHOTUUCCKAS cHCTeMa XuMIdecknx daemenToB . U. Menaeneesa. CtpocHne atoMa.
(6)

19. OTkperrre nepuogudeckoro 3axona .M. 1 §29, ynp.3-6




MeHnneneeBbiM.

20. OCHOBHBIE CBEICHHS O CTPOCHUH aTOMOB. §30, ynp4.,5,7
21. CtpoeHwME 3ICKTPOHHBIX 000I0YEK aTOMOB. §31, ynp.3,4,5
22. CTpocHME 3IEKTPOHHBIX 000I0YEK aTOMOB. §31, ynp.6,7,10
23. Ilepuoauueckas cucteMa XUMUIecKkux smeMeHToB J[. UL §32, ynp.3,5,6
Memnzeneesa.

24, XapakTepuCTHKa 3IIEMCHTA [0 €ro MOJIOKCHUIO B §33,

TICPHO TMICCKOM CUCTEME.

ymp.1,2,3,7

3. Xumvm4veckasi cBsi3b (74).

25. MoHHaa XUMHUYECKAS CBA3b.

§34, ynp.3,4,5

26. KopaneHTHAasA XUMUYECKASA CBIA3b.

§35, ynp. 4,5

27. KoaneHTHas HENOJISIPHAS U TIOAPHAA XUMUICCKAs §36, ynp.3,5,6
CBA3b.

28. MeTtamudeckas XUMAYESCKAs CBA3b. Jo 29 §37, ynp.3,5,6
29. CremneHb OKMCTICHMSL. §38, ynp.4,5,6
30. IToBTOpEeHUE U cUCTEMAaTHU3ALIKA SHAHHM.

31. Konrponbuas padora Ne2 K/p Ne2




4.Baxueiimme npeacTaBuTe N HEOPraHUYECKNX BemecTs. KomiecrBennbie oTHomennst B xuvun (134)

¢ 3aAaHHOM MacCOBOM JOJCH PaCTBOPCHHOTO BCIICCTBAY.

32. Bo3ayx u ero cocTas. 1 §12, ynp.4,5,6
33. Kucmopon. 1 §13, ynp.1,2,4
34. Ipaxruaeckas pabora Ne 4 «[lonyuenue, cobupanme u | 1 IMp Ne 4 Crp.68
Pacrio3HaBaHKE KHUCIOPOAA».

35. Oxcuasl 1 mo 12 §14, ynp.1-3
36. Bomopoa. 1 J\o 13 §15, ynp 4,5
37. [lpaxruaeckas pabora Ne 5 «[lonyuenue, cobupanme u | 1 IT\p Ne5 Crtp.74
pacrio3HaBaHKe BOJOPOAAY.

38. KucmoTsl. 1 mo 14 §16, ynp.2,3
39. Comu. 1 §17, ynp.2,3
40. KomudecTso BeliecTBa. 1 §18, ynp.4,5,6
41. Morsiprbiii 00BEM Ta30B. 1 §19, ynp.4,5,8
42. Bona. OcHoBanwmsL. Jo 15 §21, ynp.4,5,6
43. PactBopsl. MaccoBast 107151 paCTBOPSHHOTO BEIICCTRA. Jo 16 §22, ynp.3,8,9
44. TIpaxtrieckas pabora Ne 6 «[IpuroTosnenue pacteopa mp Ne 6 C1p.97-98




S5.XuMmdeckne peaknun B pacTeopax (9 1)

PCaKLMKM B PACTBOPAX BICKTPOIUTOBY.

45. DNeKTPOIUTHICCKAS TUCCOITAALHSL. CY§36

46.0OCHOBHBIC TIOJIOKCHHUA TCOPHH DIICKTPOTUTHICCKON CVY§37,

muccormarmu (TI]]) yip.4,5

47. NoHHBIC YpaBHCHHA. CY4§38,
yup.1,2,3

48. XuMHIeCKHe CBOMCTBA KUCIIOT KaK 3JICKTPOIUTOB. CV¥4§39,
yiup.3,4,5

49. XuMH4IecKue CBOMCTBA OCHOBAHHUM KaK 3IICKTPOJIUTOB. CY§40,
yup.3,4,5

50. X¥MHUYECKHUC CBOMCTBA COTCH KaK 3IICKTPOJIUTOB. CY§42,
yup.1,2,3

51. Ilpakruueckas padora Ne 7 Penrenue

SKCTICPUMCHTATIBHBIX 33834 10 TeME « DIICKTPOTUTHICCKAS

JUCCOLIMALIVSDY.

52. O600meHMe U CUCTEMATU3ALIMS 3HAHHI T10 TCME [ost. §36-42

«XMMHYCCKHUC PCAKLMK B PACTBOPAX JICKTPOIIUTOBY.

53. KonrpomnbHast padora Ne 3 o Teme « XMMUMCCKHUC K\p Ne 3




6.0CcHOBHBIE KJIACCHI HEOPTAHMYIECKHX coequuenuii (114)

54.Okcunpl, vx KIacCH(pUKAIAA U XUMHICCKUE CBOMCTB. Jo 17,18 §23, ynp.4,5,6

55. OcHoBaHms1, X KITACCU(PUKALIMS U XUMHICCKIC Jlo 19 §24, ynp 42,3

CBOWCTB.

56.0cHoBanus, MX KIacCU(PUKAIA Y XUMHUUCCKUC Jo 20,21 §24, ynp.4,5,6

CBOWCTB.

57. Kucmotsr, ux kiaccu(uKarvss 1 XUMHUICCKUC CBOWCTB. Jo 22 §25, ynp.6,7,8

58.KucnoTsr, ux KIacCU)UKALMS ¥ XUMUICCKUC CBOWCTB. Jo 23 §25,
yip.9,10,11

59. Comu, ux KIacCUPUKALU U XUMHICCKUE CBOVCTBA. JL.o 24 §26, ynp.4,5

60. Comu, ux KIaCCU(PUKALIUA U XUMHICCKUE CBOVICTBA. Jho 25, 26 §26, ynp.6,7

61. T'eHeTHUeCKasA CBAZD MSKIY KIacCaMu Jo 27 §27, ynp.2,3,5

HCOPTAaHUICCKUX COCAUHCHUM.

62. Ilpaxruueckas padora Ne 8 «Pemrerue IT\p Ne8 Crp.120

SKCTICPUMCHTAIBHBIX 3a1a4 10 TeMe «OCHOBHBIC KITACCHI

HCOPTAHUICCKUX COCAUHCHUID),

63. O000mEeHME U CUCTEMATU3ALIMS 3HAHHI T10 TCME [osT. §23-27

«OCHOBHBIC KITACCHI HEOPTAHMMCCKUX COCIUHCHUED .

64. KourponbHas padota Ne 4 o teme «OCHOBHBIC K\pNe 4




KI1aCChl HCOPTAHMICCKUX COGZ[I/IHGHI/H\/'I».

7.0KHCIATETFHO-BOCCTAHOBUTEIBHBIC peakimn (31)

65. OKUCIUTEIBHO-BOCCTAHOBUTEITBHBIC PCAKLIUHL. 1 §39, ynp.5,6
66. OKUCITUTEIEHO-BOCCTAHOBUTEITBHBIC PCAKLIUHL. 1 §27, ynp.7,8,9
67. O6o01meHue 1 CUCTEMaTH3ALIMS SHAHUH . 1

Pesepsroe Bpemst (1 1)

68. O000mweHKE U cCUCTEMAaTU3ALIS 3HAHUIH 3a KypC 8 1
Kimacca

CpencTBa KOHTPOJTIS
I'paduik KOHTPOJLHBIX padoT

Ne n/m Tema Koz-s0 HMara
4acoB
1 «HavampHbIc MOHATHA U 3aKOHBI XUMUID. 1
2 «ITeproguHeckuii 3aKOH U TICPUOIUICCKAA CUCTEMa XHMUYCCKHX 1
snemenros JI.U. Menneneesa. Ctpoctue atomay U « XMMHICCKAsT
CBSI3bY.
3 «BaxkHeHIIME TIPS ACTABUTEIH HEOPTAHUICCKUX BEIICCTB. 1

KOJ'II/I‘IGCTBGHHBIG OTHOLICHMA B XUMHWHU. XI/H\/II/I‘IGCKI/IG pCakuru B
PacTBOPax JICKTPOIIUTOBY.




| 4 | «OCHOBHBIC KIIACCHI HEOPTAHHYECKUX COCIMHCHIUID). 1 |
I'paduk npakTyecknx pador
Ne m/m Tema Koa-50 Hdara
qAC0B

1 «[IpaBmia TexHUKYM GES30TIACHOCTH M HCKOTOPBIC BHABI paboT B 1
KaOMHETE XUMUID)

2 «Habnro neHue 3a ropsei CBeHoi 1

3 «AHaIU3 TTOYBED) 1

4 «IlomyueHwne, coOMpaHue Y PaCTIO3ZHABAHHE KMCIOPOIa» 1

5 «Ilomyuenwue, cobupaHue U pacTO3HABAHUE BOIOPOIA 1

6 «IIpuroToBacHuE pacTBOpaA C 3aJaHHON MAacCOBOM IOJICH 1
PACTBOPEHHOTO BEILECTBAY

7 «PeleHre SKCIICPUMEHTATBHBIX 32124 [0 TCME
« DK TPOTUTHHCCKAST TUCCOLIMALIVD) .

8 «Perierue sxcriepuMeHTaTBHBIX 3a1a4 10 TeMe « OCHOBHBIC KIacChl 1
HCOPTAHMICCKUX COCTUHCHUID)

I'padux

J1a00pATOPHBIX ONBITOB

Tema

Jara

O3HAKOMIICHHC C KOJUICKLIMCH JIa00PaTOPHOM TTOCY b

[IpoBepka repMeTHIHOCTH NPUOOPA IS IOIYUCHIMS TA30B

O3HAKOMJICHHMC C MUHEPATaMHK, 00Pa3yIOIUMHU TPAHKUT

& lw||=]z

[TpUroTOBICHHE TETEPOTSHHOM CMECH MOPOIIKOB CEPHI € JKETIC30M U X




pasacicHue

5. BsaumoaeiicTBHe pacTBOPOB XJIOPUIOB M HOJUAOB KATHA C PACTBOPOM
HUTpaTa cepedpa

6 [Momyuerue ruapoxcuaa Meau(1l) 1 ero B3auMOIEHCTBHE C CEPHOM KUCIOTON

7 BzaunmoaericTBre pacTBOpa COBI C KUCIOTOM

8 [IpoBepka 3ak0HA COXPAHCHHS MACCHI BEILICCTB Ha MPUMEPE B3aUMOACHCTBUA
MENOYM C KUCIIOTOM

9 [TpoBepka 3ak0HA COXPAHSHHS MACCHI BEILICCTB Ha MPUMEPS B3aUMOACHCTBUA
ménoum ¢ cosbro xenesa(lll).

10. Paznoskenme nepoxcraa Bogopoaa ¢ moMonipro okcrga mapranma (IV). 11.
3aMCILICHHUC JKSIIC30M MEAN B MCIHOM KYITOPOCE

11. KadecTBeHHbIC PEAKINA HA KAPOOHAT- HOHBI

12 IToMyTHEHHC M3BECTKOBOM BOIbI MPH MPOMYCKAHUM YTIICKUCIOTO ra3a

13 ITonyuenue BogOpoaa B3aUMOICHCTBUEM IIMHKA C COJISTHOM KUCITOTOM.

14 Pacno3HaBaHME KHUCJIOT C TIOMOIIBIO HHAWKATOPOB.

15 M3meHeHue OKpacku MHIWKATOPOB B MICIIOYHOM CPS/C.

16 O3HAaKOMITCHHE C TIPETIapaTaM¥ JOMAIIHCH WK IKOIBHOM aITeUKH:
pacTBOpaMH NMEPOKCHUAA BOJOPOIA, CIIMPTOBOM HACTOMKHU HOJA, AMMHUAKA.

17 BiaumoaelicTBre OkCHIa KaabLKs C BOJOM.

18 IToMyTHEHHC M3BECTKOBOM BOIbI

19 Peaxuust Helitpanuzanmu.

20 [oxyuenue ruapoxcuaa meau(1l) u ero B3aMMoICHCTBHUC ¢ KHCIIOTOM.

21 Paznosxenue ruapoxcuaa mexu(ll) mpu HarpeBanum.

22 B3aumoaeicTBHE KUCTIOT C METAJITIAMH.




23 BzaunmoaeticTBHE KUCITOT C COMTSIMM.

24 (O3HAKOMITCHHE C KOIUICKIMEH COMIEH.

25 Bsanmopeiicteue cymbdara memu(ll) ¢ sxenesom

26 BzaumoaericTBHE COMICH C COMSIMHU.

27 [NeHeTHueckast CBsI3b MEHKAY KIaCcCaMU HCOPTaHUMYCCKUX BEILCCTB HA TPUMEPS
COCIMHCHUHN MCIH.

28 [Momyuerue amMpOTEPHOTO THAPOKCHAA U MCCIICIOBAHKC ETO CBOMCTB

29 NaroTosncHue MOICTH, WUTFOCTPUPYIOIICH CBOMCTBA METAJITUICCKOM CBSI3U

KAJTEHJAPHO-TEMATHYECKOE INTAHUPOBAHME 110 XUMHU, 9 KJIACC (2 HACA B HEAEJIIO, BCET'O 68

YACOB)
Ne Tema ypoka ILnaaupyemMsie pe3yabTarbl IIpakTH4eckas 9acThb Hom. Koa- Hdara
YPOK o0y1eHus! 3agaHne BO o o
a “ACOB | ypany | paxry

BBEJEHHE. OBIIAA XAPAKTEPUCTHKA XUMHWYEC

KHAX JIEMEHTOB U XUMHUUYECKHX PEAKIIHMI.

NEPHOINYECKHI 3AKOH U MIEPUOJIUYECKAS CUCTEMA XUMHAYECKHAX 3JIEMEHTOB J1. U. MEHJEJEEBA (9
YACOB)
1 XapakTepucTuka 3HaTh, BAKHCHIIINEG XUMUICCKHC 1

XHMHYCCKOTO YJICMCHTA
HA OCHOBAHHH CTO
nojoskeuus B [ICXD
AU Menneneesa

TIOHATHS . XHMHYCCKHH 3JICMCHT,
aToM, MOJICKY I,
OTHOCHTCTHHBIC aTOMHAS H
MOJICKY JEIPHAS MACCHL
XapakTepu30BaTb XUMHUUCCKUIT
37eMeHT (OT BOAOPOAA IO
KaJbI[Hs1) HA OCHOBE HX
mostoxeHnd B [1C




A . Menaeneera u
O0COOCHHOCTCH HX aTOMOB

AM(DOTCPHBIC OKCHIB H

3HATH NOHATHE

J1.O. Nel «ITomyucnne

THAPOKCHIIBL «aM(pOTEPHOCTD», YMETh THAPOKCHAA LIUHKA H
XapaKTePH30BaTh CBOUCTBA HCCJICIOBAHHE €TO
amM(pOTEPHBIX COCTMHCHUH CBOWCTB»

M3I1C AN. Yumerh: 00BsIcHATh Qusmueckuii | J1.O. Ne2

MeHzeneeBa B CBETS CMBICT ATOMHOTO TIOPSIKOBOTO «MozemupoBaHue

YUCHUS O CTPOCHUH HOMECPA XUMHICCKOTO 3eMeHTa, | mocrpoerus [1C [ K.

aroMa HOMCEPOB TPYIIIBI, MEPHOAA, K MeHneneepa»

KOTOPBIM J3JICMCHT
MPHHAJICKUT B
Ilepuoanyeckoii cucteme

AU Menneneesa;
3aKOHOMCPHOCTH H3MCHCHHUS
CBOMCTB 3JIEMEHTOB B IPEACIax
MAJIbIX IEPHOAOB H TTABHBIX
TMOATrPYIII

Xumuueckas
OpraHu3alys ;KUBOU 1
HEKHBOM MPHPOABI

Knaccudurammsa
XMUMHYECCKHX PEAKIHH
O PA3IHYHBIM
OCHOBAHIAIM.

JLO. Ne3 «3amemenmne
JKEIIC30M MEIU B
pacTBope cyab(dara
meau (ID)»

IlonaTme 0 cxopocTH
XUMHYECKHUX PECAKIMH.

JL.O. Ned4 «3aBHCHMOCTD
CKOPOCTH XHMHYECKOM




peakuuu OT NPUPOIBI
Ppearupyomux BEMECTB
Ha puUMepe
B3aHUMOICHCTBHSI
KHCJIOT C MCTAJLIAMID)
JI. O. Ne5
«3aBHCHMOCTD
CKOPOCTH XHMHYECKOM
peakuuu OT
KOHLCHTPALHUH
PpearupyomuX BEIMECTB
Ha puUMepe
B3aUMOJCHCTBHSA ITHHKA
C COJITHOM KHCJIOTOH
pazmHO I
KOHIICHTPALIHI

JI. O. Ne6
«3aBHCHMOCTD
CKOPOCTH XHMHYECKOM
peakuuy OT MIOLIATH
CONPUKOCHOBECHHS
pearupyomux
BCIICCTBY

JI. O. Ne7
«MoaenupoBaHue
KHILIICTO CIIOSDY

JI. O. Ne§
«3aBHCHMOCTD




CKOPOCTH XHMHYECKOM
peaxiyu ot
TEMIICPATY PbI
pearupyroImux BEIMECTB
HA MpAMEPE
B3aUMOJCHCTBUS
oxcuaa meau (I) ¢
PpacTBOPOM CEpHOI
KHCJIOTBI Pa3IHYHON
TEMIIEPATYPBI»

KarammsaTopsr

J1.O. Ne9 «PaznoxxeHue
TIEPOKCHZIA BOAOPOA C
TIOMOTIBIO0 OKCHIA
mapranua (IV)»

JI. O. NelO
«O0OHapyKeHHEe
KaTanasbl B MUMECBHIX
MPOIYKTaX»

JI. O. Nel 1
«WHrnduposanue
B3aMMOJCHCTBHA
KHCJIOT C METAJIAMH
YPOTPOIIHHOMY

O0001ICcHHE |
CHCTEMATH3ALUS
3HAHHH II0 TEME:
«BBeacHue»

KonTpombHas padbora




Nel mo Teme:
«BBeacHue»

TEMA 1.PactBopenne. PacTBOpbI. JJIEKTPOIHTHYECKAS THCCOTHAIusi (8 yacoB)

10

PactBOpeHuE.
PactBOpuMOCTD
BCINIECTB B BOJIC.

11

OICKTPOIUTHICCKAS
JHCCOLHALIASL

12

OCHOBHBIC TIOJI0KCHHAS
3JCKTPOIUTUUCCKON
JUCCOLMAIUU

13

HoHHbIC ypaBHEHHA

14

Kucnorsl, ux
KIACCH(UKATHUSA H
CBOMCTBA B cBeTe D/

15

OcHOBaHUS, HX
KIACCH(HUKAUSA H
CBOMCTBA B cBeTe D/

16

OKcHIBI, HX
KIACCH(UKAIUA H
CBOMCTBA B cBeTe D/

17

Coam, ux
KIACCH(HUKAUA H
CBOMCTBA B cBeTe D/

TEMA 2. METAJLJIBI (15 yacoB)

18

| Bek MeaubIi,




OpPOH30BBIH, JKCJIC3HBIH

19

Tlon0sKxCHIE 31EMEHTOB
MeTamioB B IICXD u
0COOCHHOCTH CTPOCHHUS
HX aTOMOB.
du3nyeckue CBOUCTBA
MeTamioB. CIaassl.

3HATH: MOJOKCHHIE DJICMCHTOB
Metamios B [1.C. ®u3nueckue
CBOMCTBA METAJLIOB;
MIACTHYHOCTb, ANICKTPO- U
TCILIOMPOBOIHOCTb,
METAJUTHICCKUH OTIECK,
TBEPAOCTD, IOTHOCT. YMETB:
XapaKTEPU30BaTh METAJLIBI HA

ocHOBe ero noyokeHud B I1.C. u

0COOCHHOCTH CTPOCHHUS MX
aroMoB. Mcnomb30BaTh
MpHOOPCTEHHBIC 3SHAHMS H
YMEHHA B MPAKTHYCCKOM
JEATCIBHOCTU U MOBCEAHCBHOM
JKH3HH: 11 OC30MacHOTO
00pameHusa ¢ MCTAJUIAMH,
JKOJIOTHYCCKH TPAMOTHOTO
TIOBEACHUS B OKPY KAKOIIECH
cpene

20

XHAMHYECCKHEC CBOMCTBA
MCTAJLIOB.

3HaTh: 00IIHEC XHMHUCCKHE
CBOMCTBA METAJLIOB;
B3aUMOJCHCTBHE C
HEMETAJLIAMH, BOJOM,
KHCIIOTAMH, COJIIMH. Y MCTh:
3AIUCHIBATH YPABHEHUS
peakuuit B3aMMOACHCTBHS C
HEMETAJUIAMU, KUCJIOTAMY,

JL.O. Nel2
«BiaumoaeHcTBHE
PpacTBOPOB KUCJOT H
COJICH C MCTAIJIAME




COJIIMH, UCTIOJIB3Y S
3ICKTPOXUMHUYCCKUHN PSIT
HAMPSLKCHUS METAJUIOB IS
XapaKTepI/ICTI/IKI/I XHMHYCCKHX
CBOMCTB

21 Merannsl B mpupoe. 3HaTh OCHOBHBIC CIIOCOOBI J1.0.13 «O3HakoMIIcHHE
OOmme criocoOsI X TIOJYYCHUS METAIUIOB B C PyJaMH Kene3a»
TIOJTY e HUS. TIPOMBIIICHHOCTH. Y METh!
XapaKTEPHU30BaTh PCAKIUH
BOCCTAHOBJICHHA METAJUIOB M3
WX OKCHJIOB
22 IlonaTne 0 KOppo3HH 3HATh NPUYUHGI U BHbI
METaJLIOB. KOPPO3UH METAIJIOB. YMETh
OOBSICHATD M IPUMEHSTH
JOCTYIHBIC CTTIOCOOBI 3AIUTHI OT
KOPPO3HH MCTAIIIOB B OBITY
23 OOmras YMeTh :XapaKTepH30BaTh
XapaKTePUCTHKA XHMHYCCKHE 3JIEMCHTBI HATPUH
3meMeHTOB | A rpynmbl. | W Kayummi 10 MOJIOKECHHIO B
Ou3nUueCcKue U MCX3 N .Menaeneesa u
XHMHYCCKHE CBOWCTBA | CTPOEHHIO aTOMOB; COCTABIIATH
IICTOYHBIX METAILIOB. VPaBHCHUS XUMHYCCKUX
peaxmii (OBP),
XaPaKTEPU3YIOIHUX XUMUICCKHC
CBOJICTBA HATPHS U KAJTHA
24 CoenuHeHMA YMETh XapakTepu30BaTh J1.O. Nel4
IIECJIOYHBIX MCTAJLIOB. CBOICTBA BAKHEHINUX «OKpammBaHue

COCTHHCHHH IICIIOYHBIX

JIaMCHH COJIIMH




METaJUIOB. 3HATh MPUMCHCHHC
COCIUHCHUIT

CJIOYHBIX MCTATITIOB»

25 IMlenouHo3eMENBHBIE YMET: XapakTepu30Barh
MCTALTEL. OM3HUCCKUE | XHMHYCCKHS 3JICMCHTHI
U XUMUYCCKUE KaNbIUH U MATHHI TIO
CBOHCTBA. nonokeHuro B [ICX3

AU Menaeneesa U CTPOCHHIO
aTOMOB; COCTABJIATh YPABHCHHSA
xuMmdecknx peakrmii (OBP)

26 CocauHcHHC 3HATh BAKHCHIIKE COCTUHCHHSI JLO. Nel5 «IlomyucHue
IIETOYHO3EMETBHBIX I3M. YMeTh: HA OCHOBAaHUH THIPOKCHIA KATbLIHA H
MCTAILIOB. SHAHHH WX XUMHICCKUX CBOHCTB | MCCIICIOBAHHC €TO

OCYIICCTBILITE HCTIOYKA CBOICTBY
MIPEBPALLCHHIN;

XapaKTEpU30BaTh CBOUCTBA

OKCHIOB ¥ THAPOKCHA0B [113M

27 Amromunnii. Ero YMETh XapakTepHu30BaTh
(pu3uIeCKue 1 XUMHYCCKHHA TCMCHT
XUMHYECKHUE CBOUCTBA. ATFOMUHUH 1O MOJIOKEHHUIO B

TICX2 J U Menaencesa u
CTPOCHHIO aTOMA; COCTABJIAITH
YPaBHCHHUS XUMHUCCKHX
peaxmii (OBP). 3naTh
XUMUYECKHE CBONCTBA

28 CoenuHeHUA YMETh XapakTepH30BATh JL.O. Nel6 «IlonyueHus
ATFOMHHUSL. CBOICTBA OKCHAA U THAPOKCHAA | THAPOKCHIA ATFOMHHHAS

AMIOMUHAS. 3HATH MPUPO/THbIC
COCAMHCHUSI ATFOMUHI,

H HCCICIOBAHHEC €TO
CBOMCTB»




HpI/IMeHeHI/Ie AMOMHUHUA U €TO
COCTHHCHHH

29 Keneso u ero YMETh: COCTABIATH CXEMY J1.O. Nel17
CBOMCTBA. CTPOCHUA aTOMA; 3aIUCHIBATH «BzaumoaeiicTBHe
YPaBHEHHS PECaKLUH JKeJIe3a C COIHOM
XUMUYECKHX CBOMCTB Kee3a KHCJIOTO»
(OBP) ¢ obpasoBanueM
COCIUHCHUN C PA3TIMYHBIMA
CTCTICHAMH OKHCJICHHUS KEJIC3a;
OCYIICCTBIITE HCTIOYKA
MPEBPALLCHUI, ONPEACTIATD
COCTUHCHUS, COACPKAIIHAC HOHBI
Fe*" u Fe*, ¢ momomsro
KaYeCTBCHHBIX PEAKIMH. 3HATH:
XUMUYECKHE CBONCTBA
coeauneHuit sxenesa(ll) u (1)
30 CocauHeHUS JKeIe3a. JLO. Nel8
wIlonydyenue
THIPOKCHIOB JKSJIC3a
(D u (IIHu u3yuecHue
HX CBOWCTB»
31 O000meHNe 3HAHHH IO
TeMe «MeTajuieDy
32 KonrpomHas padora 3HaTh: CTPOCHHE aTOMOB

Ne2 mo Teme:
«MeTamiepy

METAJUTMYECKUX 3JIEMEHTOB.
XuMAICCKHC W (PH3HICCKIC
cBoiicTa. IIpuMeHeHHE

METAJUIOB M UX BAYKHCHIIIX




COCOUHCHUH. YMETh COCTABILITh
YPaBHEHHS PEAKLUH B

MOJICKY JLIPHOM M HOHHOH
(dopmax, o0bsacuaTe OBP
METAJIOB M HX COCAUHCHUH

TEMA 3. IPAKTHKYM 1 «CBOMCTBA METAJLJIOB U UX COEJUHEHHU» (2 YACA)

33

I1L.P. Nel Pemenue
JKCTIEPUMEHTAJIBHBIX
3a7a4 Ha
pacno3HaBaHUE
MCTAJLJIOB.

1

34

T1.P No2 Pemenue
JKCIIEPUMEHTAJIBHBIX
3224 HA MOJIy YCHUE

COCTHHCHHH MCTAJIOB.

TEMA 4. HEMETAJLIIbI (25 YACOB)

35

Obmasn
XAPAKTCPUCTHKA
HEMETAILUIOB.

3HaTh: NOJOKCHUE HEMETAILIOB
B IICXD 1. Menaencena;
CTPOCHHE aTOMOB HEMETAILIIOB,
ux (pU3MICCKUe

CBOUCTBA. YMETb:
XapaKTEpU30BaTh CBOWCTBA
HEMETAILIOB, 1aBaTh
XAPAKTEPUCTHKY 3JIEMEHTAM —
HEMETA/IAM Ha OCHOBE BX
nonoxkeHus B [ICX3J; crpoenne
aTOMOB HEMETAILIOB;
CPaBHUBATH HEMCTAJLIBI C




MCTAJIaMH

36 O01muMe XUMIICCKIC
CBOIICTBA HEMETAILIOB.
Hewmeramnsl B mpupoae
u o0nIme CrocoObI HX
TIOJTYYCHUL.
37 Boaopon YMETh: XapakTepH30BATh J1.O. Ne20 «ITomyuenne
XUMUYECKHH 3IEMEHT BOJOPOL H PaCIO3HABAHUE
1o ero nostokeHuro B [TCX3, BOJIOPOAA»
COCTABJIATh YPABHEHUS PECAKLMIt
(OBP) xuMu4IeCKHIX CBOHCTB
BOJIOPOAA
38 Bona. JL.O. Ne21
«PacrBOpeHue

TICPMAHTAHATA KA
HJTH MCTHOTO KyTIopoca
B Boae» JI. O. Ne22
«'maparanus
00€3BOKCHHOTO
cymsara meau (ID)»

JI. O. Ne23
«H3roTOBICHHE
THIICOBOTO OTIICYATKA»
JI. O. Ne24
«O3HAKOMIICHHUEC C
KOJUTEKIMEH OBITOBBIX
(mIBLTPOBY

JI. O. Ne25




«O3HAKOMIICHHUEC C
COCTABOM MHUHEPATBHON
BOABD»

39

T"anorensr

3HATh. CTPOCHHUC aTOMOB

TaJO0ICHOB, CTCIICHH OKUCTICHHA,

(PU3HICCKHUC M XUMHICCKHC
CBOICTBA. YMETB: COCTABIATH
CXEMBI CTpoeHuA aToMoB. Ha
OCHOBAaHHH CTPOCHUS aTOMOB
OOBACHATHh H3MCHCHHC CBOMCTB
TalOTEHOB B TPYIITIC,
3AIUCHIBATH YPABHEHUS
peakumii ¢ Touku 3peHust OBP

40

Coenunenne
TAJIOTEHOB.

3HaTh: CIOCOOBI MOy UCHHS
rajorcHOB. YMETh. BBIUHCIITD
KOJHYCCTBO BEIICCTBA, 00BEM
HJIH MACCY TI0 KOJTHYCCTBY
BCICCTBA, 00BEMY HITH MACCe
pearcHTOB UM MPOAYKTOB
peakuuu. MImeTh HaBBIKH
OCYIICCTBIICHHS ICTIOUCK
TPEBPALLECHUM, COCTABICHUS
YPaBHEHUH peakumi

JL.O. Ne26
«KauecTBeHHAs
PpeaKuus HA TaJIOTCHU —
HOH»

41

Kucnopon

3HaTh: CIIOCOOBI MOy UCHH
KHCTIOPOJa, 3HAUCHHC
KHCIIOpOoaa B aTMOc(epe U B
SKU3HCICATCIEHOCTD YCTIOBCKA.
YMETh: 3aMUCHIBATh YPABHCHHA

J1.O. Ne27 «ITonyuenne
U PacIO3HABAHUE
KHCIIOpOJa»




peakuuit KHCI0POJa C
TPOCTBIMH H CJIOKHBIMH
BCIICCTBAMH

42

Cepa, ee pusHIeCKUC H
XHMHICCKUC CBOMCTBA.

3HaTh: AITIOTPOITHIO CEPBIL.
YMETh: XapakTepH30BaTh
XUMUYECKHUH 3JIEMEHT MO
nonokeHuro B [ICX3

AU Menaeneesa U CTPOCHHIO
aroMma. YMETh 3alUChIBaTh
YPaBHEHUS PEAKLHH CEPBI C
METaJUIaMH, KHCIIOPOAOM U
JPYTHMH HEMCTAJIIAM

J1.O. Ne28 «I"opeuue
CEpHl Ha BO3AYXE H
KHCTIOPOJC)

43

CoenvHEHUS CEPBI.

3HaTh: CIIOCOOBI MOy UCHHS
okcu 0B cepsl (IV) u (VI),
CBOICTBA M MPUMCHCHHE

44

CepHas KUCIIoTa KaK
JNEKTPOJIMT H ¢ COTH.

3HaTh: CBOMCTBA CEPHOH
KHCTIOTHI B CBETC
npeacrasncHuit TO/,
OKHCUTCTEHBIC CBOHCTBA
KOHLEHTPHPOBAHHOU CEPHOIM
KuCIOTH B cBeTe OBP;
KAYCCTBCHHYIO PCAKIHIO HA
cyme(ar — HOH. YMETB!
3aMACHIBATH VPABHCHUA
peakuuit B HOHHOM BUJIE U C
To4KkH 3peHns1 OBP

J1.O. Ne29 «CpoiicTBa
pa30OaBiIeHHON CEPHOH
KHCIIOTBD»

45

CepHas KUCIIOTa KaK
OKHCITHTETb.




IMonxyuenue u
MPUMEHECHUE CEPHOT
KHCJIOTBL.

46

A30T H €ero CBOKWCTBA.

YMeETh: MUCATh YPABHCHUA
peakuuit B CBETE

npeacrasncuuii 00 OBP. 3nats:

KPYTOBOPOT 230Ta B MPHPOAC
(xopHU OOOOBBIX PACTEHHH C
KTy OCHBKAMM)

47

AMMHAK H €ro
CBOMCTBA.

3HATh CTPOCHHUE MOJICKY JIbI
aMMHakKa. JIOHOpHO-
AKLECOTOPHBIM MEXAHU3M
00pa30BaHUs CBA3H B HOHC
amMoHms1. CBOMCTBA aMMHAKA!
B3aUMOJCHCTBHE C BOJIOH,
KHCJIOTAMH, KHCIOPOJOM.
[Nomy4enue, codupaHue u
PacTO3HABAHHE AMMHMAKA.
‘YMETh: OIUCHIBATH CBOMCTBA C
touku 3peHns1 OBP u
(PH3HOTIOTHYCCKOC BO3ICHCTBHC
HA OPTaHU3M

J1.O. Ne30 «M3yucHue
CBOICTB aMMHAKA»

48

Coymm aMMOHHSL.

3HATh. CTPOCHHUEC, CBOHUCTBA H
MPUMEHEHHE COJICH

aAMMOHHA. YMETh: PaCIO3HABATH
HOH aMMOHMA

JL.O. Ne31
«Pacno3HaBaHHEe CONICH
AMMOHW»

49

Oxcuasl a30Ta.
A30THAI KHCIIOTA KaK

JL.O. Ne32 «CeoticTBa
pa30aBICHHO a30THOH




3EKTPOJHT, €€ KHCIIOTBD»
TMPHUMCHCHHE.

50 ABOTHAS KHCIIOTA KAK JL.O. Ne33
OKHCJIMTEIIb, €€ «B3anMoacHCTBHC
TIOJIyYCHHE. A30THOU KHCIOTBI C

MEIBEO»

51 Docdop. CoemureHmA 3HaTh: CTPOCHHE aTOMA, J1.O. Ne34 «I'openne
(ocdopa. INousTre 0 AJIOTPOIHBIC BUIOM3MCHEH, (ocdopa Ha BO3AYXE H
(hochopHBIX CBOMNCTBA U MPUMCHCHUE, B KHCJIOPOJE»
YAOOPCHUAX. mpumMcHEeHHE ocopa. Ymers: | JLO. Ne35

MHCATh YPABHCHHSA PEAKIUIL «Pacno3HaBaHue
obpaszosanus Gochumos, (dochatop»
(docuna, oxcuma pochopa(V),
¢BoiicTBa (POC(HOPHOH KHUCITOTHI
52 Yraepon 3HaTh: U YMETh J1.O. Ne36 «I"openne
XapaKTepH30BaTh CBOKHCTBA VIIII B KHCIIOPOIE»
YIraepoaa. YMETh. COCTaBJIATh
CXEMBbI CTPOCHHS aTOMA
53 Oxcuzsl yraepoaa. 3HaTh: KAYECTBEHHY 10 PCAKIINIO
HA YIJICKUCIIBIN Ta3,
(PU3HOIOTHYCCKOS ICHCTBHUC HA
OPraHu3M YrapHOTO Ta3a.
YMeETh: MUCATh YPABHCHUA
peakuui, OTPAKAIOIIHUE
CBOWCTBA OKCHIOB VIJIEPOJA,
OKAa3bIBATH NEPBYIO MOMOIIB IIPH
OTPABJICHUH
54 YronpHas kucnora u ee | 3Hars: kKauecTBeHHYO peakmio | J1.O. Ne37 «[loxyuenne




coy. JKeCTKOCTh BOJIBI
H CIIOCOOBI €€

Ha KapOOHAT-HOH. YMETB!
MHCATh YPABHCHUSA PEAKIUIA,

YTOJbHOU KHCIIOTHI
H3YUYCHHE €€ CBOMCTB»

YCTPAHCHHUA. OTpaKaroIIMe CBONCTBA JI. O. Ne38 «ITepexon
YTOJIBHOM KHCIOTHI H €€ CONeH KapOOHATOB B
THIPOKAPOOHATHD)
JI. O. Ne39
«Pa3znosxeHue
THAPOKApOOHATa
HATPHSD)
55 Kpemnmnii. 3HaTh: CBOIMCTBA, 3HAUCHHC
KPEMHHA B 5KMBOI M HESKUBOH
MPUPOJAE. YMETh. COCTABJIATh
(hopMyIBI COCTHHCHHI
KPEMHHA, YPABHCHUS PEAKIIHIA,
WLTFOCTPUPYIOLINE CBOKUCTBA
KPEMHHS
56 CocauHCHASA KPSMHUS. JL.O. Ned0 «ITomyucHue
KPEMHHUEBOM KUCIOTHI U
H3YUCHHE €€ CBOWCTBY
57 CummkatHas
TIPOMBIIIIICHHOCTb.
58 O0o01mmeHwne mo Teme: YMeTh: MHCaTh YPaBHEHHSA
«Hemeramns peaxiuii B MOJICKYJIAPHOM H

HOHHOM BHIC. YMCTh
MPOU3BOANUTH BEIYHCICHHAS
Macchl M 00BEMOB IIPOAYKTOB

peakuuu ¢ onpeacaEHHON T0IeH

BEIXO 4




59 Konrpossuas padora 1
Ne2 mo Teme:
Hemerammer”
TEMA 5. IPAKTHKYM 2 «CBOUCTBA COEJUHEHUM HEMETEJLJIOB» (3 YACA)
60 IT.P.No3 Pemicrue 1
KCHCPUMCHTAIBHBIX
3324 1O TSME:
«Iloarpymnmna
TAJIOTCHOBY
61 T1.P.Ne4 Peurcnue 1
KCICPUMCHTAIBHBIX
3324 1O TSME:
«Iloarpymnmna
KHCTIOPOJa»
62 I1.P.Ne5 TTonyucHue, 1
coOupanue u
PACTIO3HABAHHC TA30B.
TEMA 6. OGOIIIEHUE 3HAHHWH 110 XMMHWH 3A KYPC OCHOBHOM HIKOJIbI (6 YACOB
63 M3 ullC AHN. 3HATh. CMBICIT H 3HAYUCHHC 1
MeHzaeneesa TEOpUH B Ilepuoauyeckoro 3aKoHa,
CBCTC CTPOCHHSA aTOMa. | TOPH3OHTAIBHEIC H
BCPTHKAJIBHBIC 3aKOHOMCPHOCTH
H WX IPHYAHBL YMCTh. JaBATh
XAPAKTCPUCTHKY 3JICMCHTA HA
OCHOBAHHH €TO MOJIOKCHHA B
IC
64 Buaer xuMuueckux 3HATh. KJIACCH(HKAINIO THIIOB 1




CBSI3CH H THITBI
KPUCTAJUTHICCKUX
petuerok. B3anMocBa3b
CTPOCHUS U CBOWCTB
BCILECTB.

XHUMHYECCKOH CBA3H H
XAPAKTEPUCTHKH KAXKIOTO M3
HUX, XapaKTEPUCTHKH BEIICCTB
MOJICKYJIIPHOTO H

HEMOJICKY IIPHOTO CTPOCHHSL.
YMETh: XapakTepH30BaTh
CBOICTBA BEIIECTB MO THILY
XHMHYCCKOH CBSI3H U 110 THITY
KPUCTAJUTMYECKOH PEIIETKI

65 Knaccuduramms 3HATh: KAKUE TPOIIECCHI
XHMHYCCKUX PEaKIHH HA3BIBAOT XHMHICCKAMHU
TIO PA3IUIHBIM PEAKIMSIMH, H B UEM HX CYTb.
mpusHakaM. CROPOCTh YMeTh: yCTaHABIMBATH
XHMHYECKHX PEAKIIHH. TIPHUHA/JICKHOCTh KOHKPETHBIX
peaKkuui K pa3aMYHbIM THIIAM
TI0 PA3IHYIHBIM IPH3HAKAM
KJIacCU(puKamn
66 Juccommarus
3EKTPOIHUTOB B
BOJHBIX PACTBOPAX.
Honnsle ypaBHCHHA
peakuuu.
67 OKHCTHTCTEHO-
BOCCTAHOBHUTCIIHHBIC
PeaKIHH.
68 TecTupoBaHue 3a Kypc

OCHOBHOMH IITKOJIBI




Mpu pa3paboTke paboueii mMporpaMmbl B TEMAaTWYECKOM MAAHMPO- BAHUM [OJKHbI GbiTb YUYTEHbl BO3MOXHOCTU
MCMO/b30BAHUS 3/1eK- TPOHHbIX (LUPPOBbLIX) 06pa3oBaTe/ibHbIX PECYPCOB, SABAAKLWMUXCH Y4eGHO-METOLUYECKUMU
MaTtepuanamu (MynbTUMeUIAHbIE NPO- TPaMMbl, 3N1EKTPOHHbIE YUEBHUKMN 1 3aa4HUKN, 3NEKTPOHHbIe 6U- G/IMOTEKMN,
BUpPTyasbHble NlabopaTopuu, UrpoOBble MPOrpaMMbl, KOM- JEKUUU UUPPOBbIX 06pa3oBaTeNbHbIX PeCypCcoB),
MCMOb3yeMbIMN AN 06YUYEHUS N BOCMMTAHUS Pa3IMUHbIX TPYNM N0Mb30BaTe/el, NpefCTaBNeHHbIMY B 3/IEKTPOHHOM

(uMthpoBOM) BMAE U peanusyr- LWUMKU LUAAKTUYECKME BO3MOXHOCTU WKT, copep)kaHne KOTOPbIX COOTBETCTBYET
3aKOHOAaTeNnLCTBY 06 06pasoBaHUN.



XUMWA. 8—9knaccebl

57



