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ITpumepnast pabodast mporpaMMa 1o XUMHH Ha yPOBHE OCHOBHOTO
oOmrero ob6pa3oBaHUs COCTaBJIeHa Ha OCHOBe TpeboBaHU K pe3yib-
TaraM OCBOCHHS OCHOBHOI 0OOpa3oBaTelbHOW HpPOrpaMMBI OCHOB-
HOTO oOmiero o6pasoBaHMUs, IpeAcTaBiIeHHBIX B dDeneparbHOM ToO-
CyIapCTBEHHOM 0O0Opa30BaTEebHOM CTaHJApTe OCHOBHOTO OOIIero
oOpazoBaHUs, C yIETOM pacupeneaEHHBIX IO KJIaccaM IpoBepsie-MbIX
TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS OCHOBHOU 00pa3oBa- TEIbHOMI
mporpaMMbl OCHOBHOT'O o0O0mIero oOpa3oBaHUsI W JJIEMEHTOB
coZlep KaHUs, IPEACTABICHHBIX B Y HUBEPCATbHOM KOAW(HUKATOPEIIO
XUMHHU, a TaKkke Ha ocHOBe [IpumepHON mporpamMMbl BOCIIHUTa- HUS
0o0yJaronuxcsi Mpu MoJy4YeHUH OCHOBHOTO O0IIero oOpa3oBa- HUSl U
¢ yuérom KoHuemnmum npenonaBaHusi y4eOHOTO MpeaMeTa
«XuMHs» B 00pa30oBaTeIbHBIX Opranuzanusax Poccuiickoii denepa- nuu,
peayn3yoIMX OCHOBHBEIE 00IIeoOpa3oBaTelbHbIE HPOTPaMMEl (YTB .
Pemiennem Komnerun Munnpocsemenuss Poccun, nporokon ot 03.12
.2019 N TIK-48H) .

TTOACHUTENBHAS 3ATTUCKA

CorjacHO CBOEMYy Ha3HA4YCHUIO NMpUMepHasi padouas mporpamma
SIBJISIETCSI OPUEHTUPOM IJIsI COCTaBJICHHS paboOdYuxX aBTOPCKHUX IIPO-
rpamMm: oHa naéT NpeiCcTaBICHUE O 1eNsiX, O0lIel cTparerun odoyye-
HUsI, BOCIIUTAHUSA M Pa3BUTH O0y4alOIIUXCs CPEeACTBAMHU y4eOHOTO
npeaMera «XHMHS»; yCTaHABIMBaeT 00s3aTelIbHOE MPEeAMETHOE CO-
JIepKaHHUE, MpeaycMaTpUBaeT paclpeieieHue €ero Io KiaccaM Hu
CTPYKTYPHUPOBaAHHUE €0 IO pa3jeiaM U TeMaM Kypca, ONpeeNsieT KO-
JINYECTBEHHbBIC U KaUECTBEHHBIC XapaKTEPUCTUKHU COACpKaHUs; JaET
MIPUMEPHOE paclipeieIeHHe YIeOHbBIX 9acOB 10 TeMaTHYeCKUM pa3fie-
JIaM Kypca U peKOMEHIyeMYIO (IPUMEPHYIO) MTOCIEI0BATEIbHOCTD UX
U3Y4EHUs C YUYETOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBsI3EH,
JIOTHKHU y4eOHOTO TIpoIecca, BO3PACTHBIX OCOOCHHOCTEN 00yYaronnX-
Csl; OIpeAersieT BO3MOXXHOCTH MpeaMeTa I peann3auuu Tpebosa-
HUM K pe3yJbTaTaM OCBOCHHSI OCHOBHOW 00pa30oBaTeIbHOM mporpam-
MBI Ha YPOBHE OCHOBHOTI'O 00111er0 0O0pa3oBaHusl, a TaKKe TpeOOBaHU I
K pe3yyibTaTaM OOydeHHUs] XMMHHU Ha YPOBHE II€JIEH M3YyUECHHUS MIpel-
MeTa U OCHOBHBIX BHIOB y4Y€OHO-TIO3HABaTEIbHOM IesiTeIbHOCTH/
Y4eOHBIX JEHCTBHI YUEHHKA IT0 OCBOCHHUIO YY€OHOTO CONEP>KAHUSA .

ObLLIAA XAPAKTEPUCTUKA YYEBHOIO MPEAMETA «XWUMWA»

Bxnan ygeOHOTO mpeaMera « XHUMUs» B JOCTIDKCHHE IIeJIed Oc-
HOBHOTO 00ImIero oopa3zoBaHusi 0O0yCIIOBICH BO MHOTOM 3Had4e€HHUEM
XMMHUYECKON HAayKHM B MO3HAHMHM 3aKOHOB MNPUPOABI, B Pa3BUTHUU
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MIPOM3BOJIUTENBHBIX CHJI OOIIEeCTBa W CO3JaHUM HOBOH 0as3el MaTepH-
AIbHOM KYJIBTYPHI .

XUMMUSI KaK 3JIEMEHT CUCTEMBI €CTECTBEHHBIX HayK pacopocTpa-
HUJIa CBOE BIIMSIHUE HA BCE 00JIAaCTH YEJIOBEYECKOTO CYIIECTBOBAHUS,
3aj1aj1a HOBOE BHJIEHHE MUPa, CTajla HEOTHhEMJIEMBIM KOMITOHEHTOM
MHUPOBOU KYJIbTYpPBI, HECOOXOINMBIM yCIOBHEM >KH3HH OOIIIecTBa:
3HaHUE XUMHHU CITY>KUT OCHOBOH 1151 (GOPMHUPOBAHUSI MUPOBO33pe-
HUS YeJIOBEKa, €ro MPEICTaBIICHNH 0 MaTepUaIbHOM €JIMHCTBE MUpPA;
BXHYIO POJIb UTparoT (popMUpyeMble XUMHUEH MPEJICTABICHUS O
B3aUMOIIPEBPAIICHUSIX YHEPTUH U 00 DBOJIOIWH BEIIECTB B MPHUPO-
Jie; COBpEMEeHHas XMMHUS HallpaBlieHa Ha pelIieHue riiodajibHbBIX MPOo-
0JIeM yCTOMYMBOTO Pa3BUTHS YEJIOBEYECTBAa — CHIPHEBOM, YHEPTETH-
4EeCKOM, MUIEBOH M SKOJIOTMYECKOM 0e30I1acHOCTH, IpoldiieM 3apa-
BOOXPaHEHMUSI .

B ycnoBusix BO3pacTaromiero 3Ha4Y€HHUs XUMHHU B JKU3HH OOIIe-
CTBa CYUIECTBEHHO IMOBBICHJIACH POJIb XHUMHYECKOTO OOpa3zoBaHUS .
B muaHe conpanu3alyy OHO SIBIISIETCS OJHUM M3 yCJIOBUH (hOPMHPO-
BaHUS UHTCJIJICKTA JUYHOCTHU U TAPMOHHUYIHOTO eé pPa3BUTHUA .

COBpeMeHHOMy YCJIIOBCKY XMMHWYCCKHNE 3HAHUS HCO6XO)II/IMLI JJI1A
NMpUOOpETEeHHsT OOIIEKYJIbTYPHOTO YPOBHSI, MO3BOJISIONIETO YBEpPEH-
HO TPYIHUTBHCS B COLIMYME M OTBETCTBEHHO y4acTBOBAaTb B MHOI000-
pa3Hoii KHU3HU 00IIeCcTBa, AISI OCO3HAHUS BAXXHOCTH Pa3yMHOI'O OT-
HOILIIEHUS] K CBOEMY 3J0POBBIO M 3I0POBBIO APYTHX, K OKpYyKaromen
NIPUPOIHOU cpene, IJ11 IPaMOTHOTO NOBEASCHUS IIPHU MCIIOJIb30BaHUU
pa3sIHYHBIX MaTEPUAJIOB M XHMHUYECKHUX BEILECTB B MOBCEIHEBHOM
JKU3HU .

Xumuueckoe oOpa3zoBaHWe B OCHOBHOM IIKOJIE SIBIIsIETCS] 0a30BBIM
110 OTHOIIEHUIO K CHCTEME 00IIero XuMHU4Ieckoro oopasosanus . [1oa-
TOMY Ha COOTBETCTBYIOIIEM €My YPOBHE OHO peajHu3yeT IMPHUCYIIHe
0o0IIeMy XHMHYECKOMY OOpa3OBaHHUIO KIIOYEBbIE LIEHHOCTH, KOTO-
pBIe OTpa)kaloT TOCYyJapCTBEHHBIE, OOMIECTBEHHBIC U WHIANBUY AJIb-
HBIE TOTPEOHOCTH . DTUM OTIPEeAEHsIeTCS CYIIHOCTh OOIIeH cTpaTerun
O0y4YeHMs, BOCIHTAHHUS MW Pa3BUTUA OOYYAIOIIUXCS CpEeACTBaMU
y4eOHOTOo npeaMeTa « XUMUsD) .

N3yuenne mpenamera: 1) cmocoOCTByeT peanmn3allidl BO3MOXKHO-
creil st caMOpa3BUTUA U (OPMHUPOBAHUS KyIbTYPBI JUYHOCTH, €€
obmreit 1 QyHKIIMOHATBHON TPaMOTHOCTH; 2) BHOCUT BKJIAaT B op-
MHUpPOBaHHE MBIIJICHUS U TBOPUYECKHUX CIIOCOOHOCTEH MOIAPOCTKOB,
HaBBIKOB HMX CaMOCTOSTEIIFHOW y4eOHOH HesATeIbHOCTH, DKCIEpH-
MEHTAIBHBIX U HCCIIEAOBATEIIBCKUX YMEHUH, HEOOXOJIUMBIX KaKB
TMIOBCETHEBHOW XHU3HU, TaK U B TPOGECCUOHAIIBHON NeITEeIHLHOCTH;
3) 3HAKOMUT CO CIEeHU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJIbIBACT

XUMUA. 8—9 knaccbl 5



OCHOBBI IIEJIOCTHOTO B3IJIsi1a HA €IUHCTBO NPUPOABI U YEJIOBEKA, SIB-
JISIETCSI OTBETCTBEHHBIM 3TAalloM B (POPMHUPOBAHUU €CTECTBEHHO-HA-
YYHOU I'PaMOTHOCTH IIOJIPOCTKOB; 4) cIOCOOCTBYET (POPMHUPOBAHHIO
IIEHHOCTHOI'O OTHOIIEHUsI K €CTECTBEHHO-HAyYHBIM 3HAHUAM, K
MPUpPOJIe, K YEJIOBEKY, BHOCHUT CBOM BKJIAJI B DKOJIOTHYECKOE 00pas3o-
BaHME IIKOJIbHUKOB .

HaszBanHble HamnpaBieHUsS B OOy4YE€HUM XUMHH 00eCTedmBaroTCs
cnenuUKON comeprKaHHs MpeMeTa, KOTOPBIA SBIISIETCS MeIarory-
YEeCKH aJanNTHPOBAaHHBIM OTpaX€HHEM 0a30BOW HayKH XHUMHHU Ha
onpeneréHHOM 3Tare e€ pa3BUTHS .

Kypc XxvMHuM OCHOBHO# IIKOJIBI OPUEHTUPOBAH Ha OCBOCHHE 00Y-
YalOUIUMHUCSI OCHOB HEOPTaHUYECKON XMMHUHM U HEKOTOPBIX MOHSITHI
U CBEJICHUI 00 OT/ICIBbHBIX 00BCKTaX OPraHUYCCKON XUMHUH .

CTpykTypa coaepkaHus IpeaMera cpopMHupoBaHa Ha OCHOBE CH-
CTEMHOTO IToAX0/4a K ero n3ydeHuro . ConepkaHue CKIaJbIBaeTcs U3
CHUCTEMBI IMMOHSITHH O XUMUYECKOM DJIEMEHTE U BCICCTBEC U CUCTCMBbI
MOHATHUH O XUMHUYECKOW peaknuu . O0e 3TH CHUCTEMBI CTPYKTYPHO
OpTraHHU30BaHbI IO MPUHIHUITY ITOCJICAOBATCIIBHOI'O pa3BUTUS 3HAHUU
Ha OCHOBE TEOPETHUYECKUX MPEJCTAaBICHUN pa3sHOTO YPOBHs: aTOM-
HO-MOJICKYJISAAPHOTO YUYCHHUSI KaK OCHOBBI BCE€ro €CTE€CTBO3HAaHMHA,
ypoBas Ilepuoanueckoro 3akona /I . 1. MenaeneeBa kKak OCHOBHOI'O
3aKOHA XMMMH, YYEHUsI O CTPOCHHUH aTOMa U XUMMUUYECKOU CBsA3H,
MpEACTaBICHUH 00 D3JIEKTPOJIMTHYECKOW JIMCCOLMAIINU BEIIECTB B
pactBopax . Teopernyeckue 3HaHUS PAacCMATPUBAIOTCI Ha OCHOBE
SMIUPHUYECKHU TIOJIyYSHHBIX U OCMBICICHHBIX (PaKTOB, Pa3BUBAIOTCS
MOCJIeI0BATEIbHO OT OJHOTO YPOBHS K JIPYTOMY, BBITIOJNHSISI (PYyHK-
oMU OOBSICHEHUs] M IIPOTHO3UPOBAHUSA CBOWCTB, CTPOCHHUS U BO3-
MOXHOCTEN NPAKTUYECKOIO0 NPUMEHEHUS U IOJYUYEHUs HU3ydaeMbIX
BEILIECTB .

Takast opranu3zaiusi coJiepKaHusl Kypca CocoOCTBYET MpeIcTaB-
JIECHUIO XUMHUYECKON COCTaBISIIOIIEN HAYYHOW KapTUHBI MUpaA B JO-
ruke e€ CUCTeMHOU npupoAbl . TeM caMbiM 00eCTIeYnBaACTCST BO3MOXK-
HOCTb (POPMHUPOBAHUS Y OOYYAIOIIUXCS IIEHHOCTHOTO OTHOMICHHS K
Hay4YHOMY 3HAHUIO U METOJIaM MO3HAaHUs B Hayke . BaxxHo Takxke 3a-
METUTH, YTO OCBOECHHUE COAEPKAHUS Kypca MPOUCXOAUT C IIPUBJIEYE-
HUEM 3HaHUH W3 paHee M3YUYCHHBIX KypcoB: « OKPYKAIOMIUN MUP,
«buonorus . 5—7 xnacce» u «duszmka . 7 KiIaccy .

LUESN U3YHEHWA YHEBHOIO NPEAMETA «XUMMKA>

K nanpaBiieHUIO NEPBOCTENEHHON 3HAUYMMOCTHU OpPU peau3aluu
oOpazoBaTenbHBIX (QYHKIUH mpeaMeTa « XHUMUsS» TPATUIHMOHHO OT-
HOCAT (popMHUpOBaHNE 3HAHUH OCHOB XMMHYECKOHW HayKH Kak oOja-
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CTH COBPEMEHHOIO €CTECTBO3HAHUS, MPAKTHYECKOUW AESITeIILHOCTU
YeJ0BeKa U KaK OJJHOTO U3 KOMIIOHEHTOB MHPOBOM KyJIBTYpHI . 3a1a-
4Ya mpeaMeTa COCTOUT B (OPMHUPOBAHUU CHCTEMBI XUMUUYECKHUX 3HA-
HUM — BaKHEHUIIUX (PAKTOB, MOHATUHN, 3aKOHOB M TEOPETUUECKHUX
MOJIOKEHH M, JOCTYMHBIX OOOOIIEHUW MHUPOBO33PEHUYECKOTO Xapak-
Tepa, si3bIKa HayKH, 3HaHUI O HAyYHBIX METOdaX U3YUYEHHUs Be- IIECTB
U XUMHUYECKUX PEaKIri, a Takke B (POPMUPOBAHHU U Pa3BH- THU
YMEHHUH U CIIOCOOOB JEATEIILHOCTH, CBI3aHHBIX C MIaHUPOBa- HUEM,
HAOJIOJCHUEM U MPOBEJICHHEM XHUMHUUYECKOTO HDKCIIEPUMEHTA,

COOMIOAeHUEM MPaBMII 0€30MaCHOTO OOpAaIeHHsI C BEIIIECTBAMH B IT0-

BCETHEBHOM KU3HU .

Hapsity ¢ 3TUM 11eJIM U3Yy4YEeHHS IpeJMETa B MPOrpaMMe yTOUHE-
HBI U CKOPPEKTUPOBAHBI C YUYETOM HOBBIX HPUOPUTETOB B CHUCTEME
OCHOBHOTO o0miero o6pazoBanust . CeromHss B 00Opa3oBaHHU 0C000
3HAYUMOM NPHU3HAETCS HAIMPABJICHHOCTh OOyYEHHsS Ha pa3BUTHE H
caMOpa3BUTHE JIHYHOCTH, (OpMHUpOBaHUE € MHTEJIJICKTa U OOIIeH
KyJbTypbl . O0y4eHHe YMEHHIO YUUTHCS U MPOJOIIKATE CBOE 0Opa3o-
BaHHE CaMOCTOSATEIbHO CTAaHOBUTCS OJHOW M3 BaKHEHMMX (QYyHK-
UUH y4eOHBIX IPEIMETOB .

B cBsI31 ¢ 3TUM IpU U3YyYEHUM IIPEIMETAa B OCHOBHOM LIKOJIE HO-
MUHHUpYIOIee 3HaYeHUE TPUOOPEIIN TaKUe 1eJIH, KaK:

6 (hopMHUpPOBaHNE WHTEJUICKTYalbHO Pa3BUTOMN JIMYHOCTH, FOTOBOM
K caMm0o00Opa30BaHUIO, COTPYIHHUYECTBY, CAMOCTOSITSIILHOMY TPH-
HSITUIO pEIICHHH, CIIOCOOHON a/laTHPOBATHCS K OBICTPO MEHSIO-
LIUMCS YCIIOBUSIM KU3HHU;

6 HaNpaBJIEHHOCTh OOY4YEHHUsI Ha CHCTEMaTHUYECKOe MpPUOOIIeHHUE
y4Jaluxcss K CaMOCTOSITEIIbHON ITO3HABATEIbHOUW EATEIHLHOCTH,
Hay4YHBIM METOJlaM NO3HaHWs, (GOPMUPYIOIIUM MOTHUBAIHIO U
pa3zBUTHE CHOCOOHOCTEH K XUMUH;

6 obecrieueHrne yCIOBHI, CIOCOOCTBYIONIMX MPHOOpETeHUIO 00yJa-
FOIIIMMUCS OTIBITa Pa3HOOOpa3HOU JIesTEIbHOCTH, TIO3HAHUS U Ca-
MOIIO3HAHUsI, KJIIOYEBBIX HaBBIKOB (KJIIOYEBBIX KOMIETEHIIHIA),
HMCIOIINX YHUBEPCAIILHOE 3HAYCHHE ISl Pa3JIMYHBIX BUJIOB JIcs-
TEIIbHOCTH;

6 ¢hopMHUpOBaHHE YMEHHUI OOBSICHATH U OLICHUBATH SIBICHUS OKPY-
JKAOIIEer0o MUpa Ha OCHOBAHWU 3HAHUU U OINBITA, IMOJYYEHHBIX
MPU U3YUYECHUN XUMUU;

6 ¢hopMupoBaHUEe y OOY4YaAIONIUXCSI TYMAaHUCTUYCCKUX OTHOIICHUM,
MOHUMAHUS IIEHHOCTH XUMUYECKUX 3HAHWUM TS BHIPAOOTKH JKO-
JIOTHYECKH 11€]1eCO00Pa3HOr0 MOBEICHUS B OBITY U TPYIOBOU nesi-
TEIBHOCTHU B HEJISIX COXPAHEHUSI CBOETO 3I0POBbS U OKPYIKAKO-
e OpupPOaHON Cpebl;
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6 pa3BUTHE MOTHBAIIMN K O0YYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPO-
JII0O ¥ CaMOBOCITUTaHHIO Ha OCHOBE YCBOEHHS OOIIEUYEIIOBEUYECKUX
IIEHHOCTEH, TOTOBHOCTH K OCO3HaHHOMY BBIOOpY mpodwiis U Ha-
MIPaBJIEHHOCTH JajbHENUIIEro 0OydYeHus .

MECTO YYEBHOI O MPEAMETA «XMMWA>» B YHEBHOM MIAHE

B cucreme obmiero obpazoBanust « XUMHS» OpHU3HAHA 00s3aTeNb-
HBIM Y4YEOHBIM TPEAMETOM, KOTOPHIH BXOJUT B COCTaB NPEeIMETHON
oOiact «EcTecTBEeHHO-HAYYHBIE TIPEAMETHD .

Y4yeOHbIM IUIaHOM Ha €€ u3ydeHHe OoTBeneHo 136 yueOHBIX 4Ya-
COB — 10 2 4 B Hejedo B 8 u 9 kjlaccax COOTBETCTBEHHO .

Jutst kaXka0To Kiacca mpelyCMOTPEHO pe3epBHOe yueOHoe Bpems,
KOTOpOE€ MOJXET OBITh HCIIOJIb30BAaHO YYaCTHHKaMu oOpa3oBaTelb-
HOTroO TIporecca B 1eisiXx (OpMHUPOBAaHUSI BapHATUBHON COCTaBIISIIO-
el colepaHus KOHKpeTHOW paboueil mporpammsl . [lpu 3TOM
oOsi3aTenbHas (MHBapUaHTHAs) 4YacTh COAEp)KaHUs NpeaMeTa, ycTa-
HOBJICHHAsi TPUMEPHOI paboyeil mporpaMMoii, U Bpemsi, OTBOJHUMOE
Ha €€ n3ydeHue, TIOJDKHBI ObITh COXPaHEHBI MIOJTHOCTBIO .

B cTpykType nmpuMepHoi#i paboueil nporpaMmmbl HapsiAy C HOSICHU-
TEJIbHOM 3alIMCKON BBIACIICHBI CIIEAYIOLINE pa3IeiIbl:

6 IUIAaHUPYEMbIE Pe3yJbTaThl OCBOCHHUs Y4YE€OHOTO MpeaMmera «XH-
MUS» — JAYHOCTHBIC, MEeTaIllpeIMETHBIC, IPEIMETHHIC;

6 coliep KaHue yueOHOro npeaMera « XMMUsh» T10 rojiaM o0yUueHHs;

6 IPUMEPHOE TeMaTUUECKOEe IIAaHUPOBAHHE, B KOTOPOM JCTaITHU3U-
poBaHO coAep)KaHMe Ka)KIOW KOHKPETHOMW TeMBI, yKa3aHBbl KOJIH-
YEeCTBO YacOB, OTBOAUMBIX Ha €€ HW3y4YeHHEe, U OCHOBHBIE BHUHI
y4eOHOH NesATeIbHOCTH YYEHHKa, (POpMHUpyeMble MPHU HU3YUYEHUH
TEeMBI, IPUBEAEH IEepeYeHb IEMOHCTpAIUif, BBIIIOIHIEMBIX YUH-
TeJIeM, U NepeYeHb PEKOMEHIYEMBIX JIa0OpaTOPHBIX OIBITOB H
OPaKTHIECKUX PabOT, BEINOJIHAECMBIX YUAITUMUCS .
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COOEPKAHWE YYEBHOrO TIPEAMETA «XUMWS»

8 KJIACC

I'IepBOHaqaanble XUMHUYECKNE MOHATUA

IIpeamet xumuu . Poib XUMHU B )KWU3HU YelioBeKa . Tesa u Belle- CTBa
. du3nyeckre CBOWCTBA BEUIECTB . ATperaTHOE COCTOSIHHE Be- IIECTB .
[TonsTe o Meromax TMO3HAHMS B XMUMHU . XHMHUS B CHCTEME HAyK .
Yucrele BemecTBa 1 cMecu . CriocoObl pa3ziesieHus cMecei .

ATOMBI M1 MOJIEKYJTBI . XUMHUYECKHUE 3TeMeHThl . CHUMBOJIBI XUMH- YECKUX
aeMeHTOB . [IpocThie M ClIOKHBIE BeliecTBa . ATOMHO-MOJIe- KYJISpHOE
yUYeHHe .

Xumuueckass (opmysia . BaleHTHOCTH aTOMOB XHMHYECKHX DJie-
MEHTOB . 3aKOH IIOCTOSHCTBa cocraBa BemiecTB . OTHOCUTENbHAs
aroMHas Macca . OTHOCHTEIbHAs MOJIEKYJISIpHast Macca . MaccoBas 10711
XUMHUUYCCKOTI'O 2JIEMCHTA B COCIUHCHUU .

duznyeckue U XUMHUUYECKUE ABJICHHS . XUMHUYECKass peakius uee
NMpU3HAKKW . 3aKOH COXPaHEHWsS MacChl BEIIECTB . XUMHYECKHE
ypaBHeHust . Kiaccuukaiums XUMHYECKHX peakiuil (coequHeHusI,
pasnoxkeHus, 3aMelleHus, oOMeHa) .

XUMHUYECKUN 3KCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOH MOCYA0H,
¢ mpaBuiIamMH paboThI B 1abopaTopuu U npuéMamMu oOpalleHus ¢ ja-
0opaTOpHBIM OOOpPYHOBAaHHEM; M3yYEHHE M OIHCaHHE (U3NYECKUX
CBOICTB 00pa3l0B HEOPTaHWYECKUX BEIIECTB; HaOmoAeHue pusnye-
CKUX (IUIaBJI€HHUE BOCKA, TasHUE JIb/1a, pACTUPAHUE caxapa B CTYIIKe,
KUIIEHUE U KOHASHCAIUsA BOIbl) U XUMHYECKUX (TOPEHUE CBEUH, IIPO-
KaJIuBaHHUE MEJIHOU MPOBOJOKH, B3aUMOJACHCTBHUE MeJia C KUCIIOTOM)
SIBJICHUM, HaOII0/ICHUE U ONMCaHUE IIPU3HAKOB IPOTEKAaHUSI XUMUYe-
CKHX peaknui (pa3jIoKeHHE caxapa, B3aUMOJEHCTBUE CEPHON KHC-
JIOTHI C XJIOPUIOM Oapusi, pasinoxeHue ruapokcunaa meau(ll) mpu Ha-
rpeBaHUU, B3auMoaeHcTBHEe xene3a ¢ pactBopoM coitu meau(1l)); uz-
YY€HHE CIOOCOO0OB pasdeiieHHuss cMmeced (C IOMOMBI0O MarHuTa,
¢unpTpoBaHue, BhINApUBaHWE, AUCTWLIALUS, Xpomartorpadus),
MIPOBEICHNE OYNCTKH NOBAPEHHOM COJIN; HAOIIOAEHHE U OITMCAHHE pe-
3yJIbTAaTOB MPOBEACHUS OIIBITA, WILIIOCTPHUPYIOIIETO 3aKOH COXpaHe-
HUSI MaCChI; CO3JaHue MOJIeJIeH MOJIEKY I (IITapOCTEP>KHEBHIX) .

BaHeMluMe NpeACTaBUTE/IM HEOPraHUYECKMX BELLECTB

Bo3gyx — cmecsk razoB . CoctaB Bo3ayxa . Kucimopong — 3neMeHT u
mpocToe BemecTBO . HaxoxxaeHue Kuciopoia B pupoae, Gu3nde- CKue
U XUMHUYecKue cBoiicTBa (peakiun roperus) . Oxcunsl . [Ipu- meHeHUE
kuciopona . CnocoObl MONydeHusI KUCIOpoaa B Jaboparto-
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pUU W TpOMBINUIEHHOCTH . KpyroBopor kucimopoma B mpupoxe . O30H
— aJJIOTpOITHAs MOAU(UKALINS KACIOPO/a .

TermnoBoit 3¢ddekT XUMHUYECKOH peakIuu, TEepMOXHMHUYECKUE
YpaBHEHHS], 3K30- M JHIOTEPMHUYECKHE peakiuu . TOIINBO: Yroib H
MeTaH . 3arps3HEHHE BO3/1yXa, YCHJIEHHE IapHUKOBOTO dddexra,
pa3pylIieHHe 0O30HOBOTO CJIOA .

Bopopon — sneMeHT u npocToe BemecTBo . HaxoxxneHre Bogopo- 1a
B Tpupoje, (usMueckme M XUMHYECKHE CBOHCTBA, NpPUMEHEHUE,
CItoco0bI morydeHust . KuciaoTs! u conu .

KonuuectBo BemecTtBa . Monb . MonsipHass mMacca . 3akoH ABOrajapo .
MousipHblii 00BEM ra3oB . Pac4€Tel M0 XUMHUYECKUM yPaBHEHUSM .

dusnueckue cBoicTBa BoAbl . Boja kak pactBopurtesb . PacTBo- pbl

HacwimenHble ¥ HEHACHIIEHHBIE pacTBOpBI . Pacmeopumocmsb
sewecms 6 gode.l MaccoBasi 10oJIsl BEIIECTBA B pacTBOpe . XUMHUUE- CKHE
cBoiicTBa Boabl . OcHOBaHMs . Poyib pacTBOpOB B MpUPOAE U B )KU3HU
yenoBeka . KpyroBopot Boabl B mpupoje . 3arpsi3HeHHe MPH- POIHBIX
Boja . OXpaHa u OYMCTKA MPUPOIHBIX BOJ .

Kiaccudukanus Heopranumveckux coeawHeHuii . Oxcunbl . Kiac-
cudukanus OKCHUIOB: cojieoOpasyromne (OCHOBHBIE, KHCIOTHEIE,
am@oTepHble) W HecosieoOpaszytommue . HoMeHkiarypa OKCHIOB
(MexxnyHaponHass M TpuBHalbHas1) . Dusznueckue U XUMHYECKHE
CBOWCTBA OKCUIOB . [TosryueHue okcuios .

OcnoBanust . Kitaccudukanuss ocHOBaHMii: MIENIOYM M HEPACTBO-
pumMmble ocHoBaHMs . HomeHknaTypa ocHOBaHUM (MeXIyHapodHas U
TpuBHanbHasA) . PU3NYECKHEe U XUMHUYECKHE CBOWCTBAa OCHOBAaHHUU
ITonyuyeHne ocHOBaHUM .

Kucnorsr . Knaccupukamus kuciaor . HomeHknaTypa KHCHOT
(MexxnyHaponHass M TpuBHalbHas1) . Dusznueckue M XUMHYECKHE
cBoiicTBa KucioT . Pan akruBHoctu MetamyioB H . H . bekeroBa . Ilo-
JIydEHHE KUCIIOT .

Comm . HomenkmaTtypa coiedl (MeXIyHapogHas W TPUBHAIbHAS) .
dusznyeckue U XUMHUUYECKHE cBoiicTBa conel . [lomyueHue comei .

I'enernueckass CBsI3b MEXAY KiIaccaMHU HEOPraHWYECKHX COEIHU-
HEHUH .

XUMHUYECKUN 3KCIEPUMEHT: KaUYECTBEHHOE OIPEAEIJIEHUE COJIEp-
’)KaHHUs KUCIIOpOoZa B BO3/yXe; MOJydYEeHHE, COOMpaHHUE, paclio3HaBa-
HHUE U U3y4YEHHE CBOMCTB KHUCIIOPOa; HAOIIOAeHHE B3aUMOAEUCTBUSA
BEIIECTB C KUCJIOPOJOM M YCJIOBHSI BOZHUKHOBEHUS U MPEKPAIICHUS
ropeHus (moxapa); O3HaKOMJICHHE ¢ OOpa3naMu OKCHJIOB M OITHCa-
HHE UX CBOWCTB; IOJyUYE€HHE, COOMpPaHNE, PACIIO3HABAHUE U H3yUe-

1 KypcuBoM 00O3Ha4YeH y4deOHBI MaTepuall, KOTOPBI HM3ydaeTcs, HO HE
BBIHOCHUTCSI Ha TPOMEKYTOUYHYIO M HTOTOBYIO aTTECTAIHIO .
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HHUE CBOWMCTB BOJOpoOJa (TOpeHNE); B3aUMOIEHCTBHE BOJOPO/Ia C OK-
cunoM meau(ll) (BO3MOXKHO HCTIOIF30BaHUE BHIACOMATECPHUAIOB); Ha-
OmrogeHue 0Opa3IOB BEIISCTB KOJUYSCTBOM | MOJIB; UCCIICIOBAaHUC
0CcOOEHHOCTEH pacTBOPEHHUS BEIIECTB C PAa3JIMYHON pacTBOPHUMO-
CTBIO; IPUTOTOBJIICHNUE PAacCTBOPOB C OMNpENIEIEHHON MacCcOBOM noJiei
pacTBOpPEHHOTO BENIECTBA; B3aUMOJISHCTBHE BOIBI C MeTaIaMu (Ha-
TPpHUEM U KaJIbIIeM) (BO3MO>XHO HCITOJIb30BaHHUE BUACOMaTEepHa-
JIOB); OTIpeAeIC€HUE PACTBOPOB KHUCJIOT U MISJIOYEH C MOMOIIHIO NH-
JINKAaTOPOB; HCCIIEIOBaHUE 00Pa3OB HEOPTaHUIECKUX BEIIECTB pas3-
JIMYHBIX KJIACCOB; HAOJIIOJIEHNE U3MEHEHHUSI OKPACKH HHINUKATOPOB
B pacTBOpax KHUCJIOT M LIEJIOYUEl; U3y4YSeHHE B3aUMOACHCTBHUS OKCH-
na meau(Il) ¢ pacTBOpoM CepHOM KHUCIOTHI, KUCJIOT ¢ MEeTaJLIaMH,
peakiuii HeWTpanu3aluy, MOJYyYSHUE HEPACTBOPUMBIX OCHOBAHUIA,
BBITECHEHHE OJHOT'O MEeTaJlJIa IPYTUM U3 pacTBOpa COJIN; PEILICHUE
JKCIIEPUMEHTAIBHBIX 337a4 10 Teme «BakHelne Kiacchl Heopra-
HHUYECKHX COCTUHEHUMN .

Meproanyeckmi 3akoH U Mepuoamnyeckas cuctema
XMMMYecKmx anemeHToB J. U. Mengeneesa. CTpoeH1e aTOMOB.
Xvmmuueckan cBasb. OKMCIUTENbHO-BOCCTAHOBUTE/IbHBIE peaKLmu

IlepBbie TTONBITKH KiacCUPUKAIUN XUMHYSCKUX AJIEMEHTOB . [1o-
HSATHE O TpyIIax CXOJHBIX 3JEMEHTOB (IIEJIOYHBIC W IIECIIOYHO3E-
MEJIbHBIE METaJJIbl, TaIOTeHbl, MHEPTHHIE Ta3bl) . DIEMEHTHI, KOTO-
pwie 06pa3ytoT aMpoTepHbIE OKCUIBI U THIPOKCHUIHI .

Ilepuonnueckuii 3akoH . Ilepuomuueckas cucreMa XUMHUYECKHX
snemenToB J[ . 1 . MenneneeBa . KopoTkonepuoaHas U IJIMHHOIEPH-
onHasi ¢opmbl [lepuoguueckoil CHCTEMBI XHMHUYECKHX DJIEMEHTOB
A . . Menneneesa . Ilepuonsl u rpynnsl . @U3NYECKUN CMBICHT IIO-
PSAAKOBOTO HOMEpPa, HOMEPOB MEePHO/a U TPYIIIHI JIEMEHTA .

Crtpoenue atomoB . CoctaB aTOMHBIX sifep . M30Tombl . DIEKTPOHBI .
CrpoeHue OSIEKTPOHHBIX 0Ooyiouek aTromMoB mepBbix 20 XUMHUYECKHX
snemeHTOB llepmoamueckoit cucrembl I . U . MenneneeBa . Xapakre-
pUCTHKAa XUMHYECKOTO AJIEMEHTa IO ero MOJNIokKeHHUI0 B llepmommue- ckoi
cucteme /| . . Menneneesa .

3aKOHOMEPHOCTH M3MEHEHUsI paJlyca aTOMOB XHMHYECKHUX 3JIe-
MEHTOB, METAUIMYCCKUX U HEMETAJUIMYECKUX CBOMWCTB IO TPYIIIIaM
n nepuonam . 3Hauenue [lepmognaeckoro 3akoHa u [lepuonmaeckoit
CHUCTEMBl XMMHYECKHUX IJEMEHTOB IJIsI Pa3BUTHUS HAYKH U TIPAKTH-
ku. l. 1. MenneneeB — y4y€HbIN U rpak JaHUH .

Xumudeckas cBs3b. KoBajeHTHas (TONsIpHAsST W HEMONApHAS) CBSI3b
. DIEKTPOOTPHUIATEIIPHOCTh XUMUIECKHAX dIIEMEHTOB . VIOHHAs CBS3H .
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Crenenp okucieHus . OKUCIUTEIBHO-BOCCTAHOBHUTENBHBIE pPEaK- LUU

IIpoueccsl oxuciaeHuss M BOCCTaHOBIEHHUA . OKHCIMTENIM U BOC-
CTAHOBUTEIH .

XUMHYECKUN IKCIIEPUMEHT: N3ydeHHe 00pa3lioB BEIIECTB METaJI-
JIOB M HEMETAJUIOB; B3aMMOJEHCTBHE TMAPOKCHUAA IIMHKA C PacTBO-
paMu KHCJIOT U IIeJ04Yel; IPOBEIEHUE ONBITOB, MILIIOCTPUPYIOIIUX
MIPUMEPHI  OKHUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX peakuuil (ropeHwue,
peaKuuu pa3inoKeHUsl, COSTUHEHU ) .

MexnpeametHbie ceasn

Peanmuzanusi MEXIMPEAMETHBIX CBSI3eW MNPU H3YYCHUH XHUMHHU
B 8 KJIacce OCYIIECTBISIETCS Yepe3 HCIOIb30BaHME KaK OOIIUX ecTe-
CTBEHHO-HAYYHBIX MOHATHUH, TaK U MOHSITHH, SBISIOIIUXCSI CUCTEM-
HBIMH JIJIs1 OTACIBHBIX MIPEAMETOB €CTECTBEHHO-HAYYHOTO I[UKJIA .

OOuHre ecTeCTBEHHO-HAYYHbIC MOHSITHS: HAy4YHbIH (akT, rurnore-
3a, TEOpHs, 3aKOH, aHaIW3, CHHTE3, KIacCCU(PHUKAIUS, MEPUOIUY-
HOCTh, HAOJOJICHUWE, DKCIIEPHUMEHT, MOJEJIHNPOBaHHE, H3MEpPEHHE,
MO/JIEJTh, SIBJICHUE .

dusuka: MaTepus, aToOM, JIEKTPOH, IPOTOH, HEUTPOH, HOH, HY-
KJIUJ, U30TOIIBI, PaIMOAaKTUBHOCTb, MOJIEKYJIa, JICKTPUYECKHUH 3a-
psia, BEIECTBO, TeJI0, 00BEM, arperaTHoe COCTOsIHHE BellecTBa, ras,
(pu3myeckue BEIMUMHBI, €IUHHUIBI U3MEPEHUs, KOCMOC, IJIaHETHI,
3BE3 61, COJIHIIE .

Buonorus: dorocunres, nvixanue, oduocdepa .

I'eorpadusi: armocdepa, ruapocdepa, MUHEpaIbl, TOPHBIE MOPO-
IIbl, TIOJIE3HBIE UCKOITaeMble, TOINIMBO, BOAHBIE PECYPCHI .

9 KNACC

BewwecTBo M XnMmyecKas peaKkumAa

Ilepuonnueckuii 3akoH . Ilepuomuueckass cucremMa XUMHUYECKHX
snmemeHToB /[l . 1. MenneneeBa . CtpoeHne aToMOB . 3aKOHOMEPHOCTH B
M3MEHEHHUH CBOMCTB XMMHYECKHUX SJIIEMEHTOB MEPBBIX TPEX IMEPHO- OOB,
Kallusl, KaJbIIUs W UX COCIHMHEHHH B COOTBETCTBUU C TOJOKEHHU-EM
a51eMeHTOB B [leprnoanueckoil cucteMe U CTpOEHUEM UX aTOMOB .

CtpoeHne BemiecTBa: BHABI XUMHUYECKOUW CBA3M . THITBI KpUCTal-
JIMYECKUX PEIIETOK, 3aBUCUMOCTb CBOMCTB BEIIECTBa OT THUIA KPH-
CTAJIMYECKOUN pEIIETKU U BUJIa XMUMUUYECKOU CBS3H .

Knaccudukanmuss m HOMEHKIIATypa HEOPTaHWYECKHX BEIISCTB
(MeXXIOyHapomgHass W TpUBHAJbHAs). XUMHUYECKHE CBOWCTBa Be-
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IIECTB, OTHOCSIHUXCS K Pa3IMYHBIM KjaccaM HEOPTaHWYECKHX CO-
€IMHEHU I, TEHETUYeCKasl CBs3b HEOPTaHNYECKUX BEIISCTB .

Kiaccuukanmss XMMUYECKHX pEakIuii 10 pas3IMdHBIM IIpU3HA-
KaMm (110 YMCITy ¥ COCTaBy Y4acCTBYIOIINX B PEAKIINH BEIIECTB, 110 Te-
mioBomMy 3(pdexTy, 1Mo NW3MEHEeHUIO CTEIeHEeH OKHCICHUS XHUMHUYe-
CKHX DJIEMEHTOB, 0 OOpPaTHUMOCTH, IO yYacTHIO KaTaliu3aropa) .
DK30- M SHAOTEPMHUUYECKHE PEaKIHHU, TEPMOXHUMHYECKHE YypaBHE-
HUSA .

IMonsitme o ckopoctr xuMmudeckoil peaknuu. [lorsiTue 00 obpatu-
MBIX U HEOOpaTHUMBIX XUMHUYECKUX peakuusax . [loHsTHe o roMoreH-
HBIX U T€TEPOTEHHBIX peakuusix . [lousmue 0 XUMuU4ecKom pagHo-
gecuu. Dakmopwl, 6ruAOWUE HA CKOPOCMb XUMUYECKOU peaKyuu u
NOJIOJICEHUE XUMUYECKO20 PABGHOBECUS.

OKUCIIUTETbHO-BOCCTAHOBUTEIIbHBIC PEaKIUH, OJJIEKTPOHHBIN Oa-
JJAHC OKHUCJIMTEJIbHO-BOCCTAHOBHUTEIbHOW peakiuu . CocraBieHue
ypaBHeHI/Iﬁ OKHCIIUTCIIBbHO-BOCCTAHOBUTCIBbHBIX peaKuHﬁ C HCIOJIb-
30BaHHEM METO/a DJIEKTPOHHOTrO OajaHca .

Teopusi 2JIEKTPOJUTHIECKONW JUCCOIUAIMN . DJEKTPOJUTHI U HeE-
OJICKTPOJIUTHI . KaTI/IOHbI, AHUOHBI . MexaHu3M AUCCOoIMaliuM BE- IICCTB
C Pa3IMYHBIMU BUJAMU XUMHUYECKOH cBsA3u . CTeNeHp QUCCO- LHUALNH .
CunpHbIe U ci1abble JIEKTPOIUTHI .

Peakiimu moHHOTO OOMEeHa . Y CIIOBUS NMPOTESKAHHST PeaKUi MOH-
HOro oOMeHa, IOJIHbIE M COKpamIéHHbIE MOHHBIC ypPaBHEHUS peak-
uuii . CBOMCTBA KHUCJIOT, OCHOBAaHHUHN U COJIEH B CBETE MpPEACTaBICHUI
00 3JEeKTPOINUTHUYECKON nuccouuanuu . KadecTBeHHbIE peaklMu Ha
HoHBI . [lonamue o eudponause conei .

XUMHUYECKUH JKCIIEPUMEHT: O3HAKOMJICHHE C MOJEISAMH KpH-
CTAJJINYECKUX PEHIETOK HEOPTaHUYECKHUX BEIIECTB — METAJJIOB U
HeMeTasIoB (rpadura u anMmas’a), CIIOKHBIX BEIecTB (XJIopuaa Ha-
TpHsl); UCCIIENOBAHNUE 3aBUCUMOCTH CKOPOCTH XMMHUUYECKONW pEeaKIuu
OT BO3JIEHCTBHS PAa3IMYHBIX (PAKTOPOB; HCCIIEAOBaHHUE 3ISKTPONIPO-
BOJHOCTH PacTBOPOB BEIIIECTB, IIPOIEcCa AUCCOIUALIMN KHUCIIOT, IIe-
nodveit u coyed (BO3MOKHO HCITIOJIb30BaHUE BHIEOMATEPHUAIOB); IIPO-
BEJICHHE OIIBITOB, MIUTIOCTPUPYIOIINX IPU3HAKH NMPOTEKAHUS peak-
ouii moHHOTO OOMeHa (oOpa3zoBaHHWE oOcaaKa, BBIJIEJICHHE Tasa,
oOpa3oBaHME BO/BI); ONBITOB, MILUTIOCTPUPYIOIINX MPUMEPHI OKUCIH-
TEIIFHO-BOCCTAaHOBUTEILHBIX pEaKIuil (TOpeHHe, peaklHuu pasziio-
JKEHHS, COCIMHEHMS); PACIO3HABaHUE HEOPTAHWYECKUX BEIIECTB C
MMOMOIIHIO KAa4ECTBEHHBIX PEAKIUN Ha HOHBI, PEIICHHE DSKCIIEPH-
MEHTAJIBHBIX 33734 .
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HemMeTannbl 1 1x coeguMHeHUA

OO0mas xapakTepucTHKa rajgoreHoB . OCOOEHHOCTH CTPOEHUS aTo-
MOB, XapakTepHBIE CTeleHW OKucieHus . CrTpoeHne U ¢U3UUECKHUE
CBOIWCTBA MPOCTHIX BEIIECTB — TaJOoTeHOB . XMMHUUYECKHE CBOIICTBa Ha
npuMmepe xjopa (B3aUMOJEHCTBHE C MeTajlaMH, HEMeTalaMu,
menoyaMu) . XjopoBonopon . CoysiHas KHCIOTa, XUMHYECKHE CBOM-
CTBa, MOJIyYeHHE, IpuMeHeHne . [lelicTBHe Xjopa M XJIOPOBOJIOpOAaHA
OpTaHU3M 4eJIoBeKa . BakHelnime XJIOpUAbBI W HX HaXO0XJICHUEB
TIpUPOJIE .

OO0mas xapakTepucThka 3JeMeHTOB VIA-rpymnmnel . OcoOGeHHOCTH
CTPOEHHSI aTOMOB, XapaKTEPHbIE CTEIICHH OKHUCJICHUS .

Crpoenue u Gpu3nIecKre CBOWCTBA MPOCTHIX BEIIECTB — KHUCIIO-pOfa
U cepel . AJIOTpONHbBIE MOAU(HUKALIHMHM KHUCIOpoJa W cephl . XH-
MH4YecKHe cBoicTBa cepbl . CepoBomopoi, CTpoeHUE, (PU3UYECKUE H
XUMHYECKHEe CBOMCTBA . OKCHIIBI CEPBI KaK MPEJACTABUTEIN KHUCIOT- HBIX
okcumoB . CepHast kuciiora, GU3NYeCKUe U XHUMHYECKHE CBOM- CTBa
(oOmmue Kak TpeACTaBUTENS Kiacca KHUCIOT W crenuduue- cKue) .
XUMHUYECKHE pPEeaKIlMu, JIeKAlIue B OCHOBE IMPOMBIIIJIEHHOTO CIIoco0a
MOJIydeHus: cepHod Kuciorsl . Ilpumenenune . Coiau CEepHOM KUCIIOTHI,
KauyeCTBEHHasl peakuus Ha cyinbpar-uoH . HaxoxxneHue cepwl u e€
COEAUMHEHUM B Ipupone . XMMHYECKOE 3arpsi3HEHUE OKpy- Karouei
cpelbl COEMHEHUSIMU CePBI (KUCIIOTHBIE JOXK AU, 3arpsi3- HEHHE BO3/lyXa
U BOJIOEMOB), CIIOCOOBI €T0 NIPEIOTBPAIICHHS .

OOmiasi xapakTepucTuka 3jeMeHTOoB VA-rpynmbl . OcoOeHHOCTH
CTPOEHHUSI aTOMOB, XapaKTEPHbIC CTCIIEHU OKMCIICHUS .

A30T, pacmpocTpaHeHHE B IpHUpone, (PHU3NUECKHe U XUMHYECKHE
cBoiictBa . KpyroBopor a3zora B npupoje . AMMHaK, ero (gpusndeckue
U XUMHYECKHE CBOMCTBA, NoydeHue u npuMeHenue . Coinu aMMo- Hus,
UxX Qu3NYecKrue U XUMHYECKHe CBOWCTBa, MpuMeHeHue . Kaue- crBeHHas
peakuusi Ha HOHBI aMMOHHS . A30THas KHCJIOTa, €€ IMOJy- 4YeHHE,
¢u3uyeckne W XHUMUYECKHE CBOMCTBa (0OLIME KakK HpelcTa- BUTEIs
KJIacca KHCJIOT U cnenuduueckue) . Mcnoip3oBaHne HUTPATOB U COJICH
aMMOHHUSI B KadeCTBE MHUHEPAIBHBIX yHOOpeHHH . XHMHUYECKOe
3arpsiI3HEHNE OKPY’KaIOIIEeH Cpelbl COENMHEHHUSIMH a30Ta (KHUCIOTHBIE
JIOKIH, 3aTPSI3HEHNE BO3/1yXa, IOYBEl M BOAOE- MOB) .

®ocdop, amrorponHsle Momudbukanuu ¢ocdopa, GHUINIECKUE U
xuMmudeckue cBoiictBa . Oxcupn ¢ocdopa(V) u dochopHas kuciorTa,
¢u3nueckne M XMMHYECKHE CBOMCTBa, moiydeHue . lMcmome3oBanue
(ocdaToB B kKauecTBEe MUHEPATBbHBIX YAOOPESHUH .

OOmas xapakTepuctuka 3JeMeHTOB [VA-rpymmer . OcoOeHHOCTH
CTPOEHHSI ATOMOB, XapaKTEpPHbIE CTETICHH OKHCJICHNS .
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Yraepos, amgoTponHbIE MOAWQHUKAIIUHM, PACIIPOCTPAaHEHHWE B IIPHU-
poxe, pusnyecKkre U XuMHIeckue cBoicTBa . Ancoponust . Kpyroso- por
yraepomxa B mpupoae . Okcuapl yriepoaa, uX (GU3WYECKHEe M XU-
MHYECKHE CBOHCTBA, NEMCTBHE Ha >XUBHIE OPraHU3MBI, ITOJIyYEHHEH
MpUMEHEHHE . ODKOJOTHYECKHE IPOOJIEMBI, CBS3aHHBIE C OKCHJIOM
yriepona(IV); rumoreza rio0ambHOrO NOTEIJICHUS KJIMMaTa; map-
HHUKOBBIA 3 dekT . YrompHas KHCJIOTa M €€ coiu, X (U3NYEeCcKHue M
XUMHYECKHE CBOWCTBA, MOJIydeHHME M NpuMeHeHHe . KadecTBeHHas
peakuusi Ha KapOOHaT-WOHBI . lMcrmonp3oBaHHE KapOOHAaTOB B OBITY,
MEIUINHE, TPOMBIIIJIEHHOCTH U CEJIBCKOM XO3SIHCTBE .

IlepBoHauanbHble NOHSATHUS OO0 OpPTaHMYECKHX BEIIECTBaX Kako
COeQVWHEHHUSX yrieposa (MeTaH, ATaH, 3TWJIEH, alleTHJISH, 3TaHOII,
TJIULEPUH, YKCYCHAasl KUCIIOTa) . Mx cocmas u xumuueckoe cmpoe-
Hue. [ToHsiTHE O OMOTOTMYECKN BaXKHBIX BEIIECTBAX: )KHUpax, Oei- Kax,
yrieBoJgax — M WX POJHM B XH3HH 4YelloBeka . Mamepuanvhoe
e0UHCMBO OP2AHUUECKUX U HEOP2AHUYECKUX COeOUHEeHU.

KpemHuuii, ero ¢pusznueckue U XMMHUYECKHE CBOMCTBA, MOJIyYCHHE
u npuMeHenue . CoeUHEHUsT KpeMHUsI B nipupoje . OOmue npe-
craBineHust 00 okcuae kpemHusi(IV) u kpemuuesoit kucinore . Cuinu-
KaThbl, UX HCIIOJIB30BaHHUC B 6I)ITy, MCAUIIMHE, TPOMBIIIJIICHHOCTH
Baoicnetiwuue cmpoumenvuvie Mmamepuanbl. Kepamurka, Cmekio, ye-
Menm, bemoH, scenezobemon. Ilpobremvt 6e30nacHo20 UCNoOIbL308d -
HUsL CMPOUMENbHBIX MAMEPUATOE 8 NOBCEOHEGHOU IHCUSHU.

XYUMHYECKUNH DKCIEPUMEHT: H3ydYeHHE OOpa3loB HeopraHuye-
CKHUX BELIECTB, CBOWCTB COJISIHOM KMCJIOTBI; HOPOBEIAECHUE Kaue-
CTBEHHBIX peakIUi Ha XJIOPUA-UOHBI U HAOIIOACHUE NPU3HAKOB HUX
MIPOTEKaHMs; OIBITHI, OTpakaromue (Qu3ndeckue M XHUMHYECKHe
CBOMCTBA TraJIOT€HOB M MX COEIUHEHUM (BO3MOKHO HCIIOJIb30BaHHUE
BHUAEOMATEPHUAIIOB); O3HAKOMJICHHE C OoOpa3laMu XJIOPHUAOB (Trayo-
TeHUJIOB); O3HAKOMJICHHE ¢ OOpa3laMH cepbl U €€ COeNUHEHUSIMH
(BO3MOXXHO HCIIOJIF30BaHHE BHICOMATECPUAIOB); HAOIIOICHUE IIPO-
mecca OOyIJIMBaHUs caxapa IoJ NIeHWCTBHUEM KOHIIEHTPUPOBAHHOU
CepHO# KHUCIIOTHI, HU3y4YCHHE XUMHYCCKUX CBOMCTB pa3baBiIeHHON
CEpHOU KHCJIOTHI, NMPOBEACHHE KAYECTBEHHOW pEaKIMHU Ha CYyJb-
¢dar-noH m HabmoneHWe NMpU3HAKa €€ MPOTEKaHHsS; O3HAKOMJICHHE
c ¢u3MYEeCKUMH CBOWCTBaMU a3oTa, ¢ochopa M HX COCTUHCHUN
(BO3MOXXHO HCHOJB30BaHHUE BHJEOMAaTEepHUaIOB), OoOpasmaMu a3oT-
HBIX ¥ (ochOpPHBIX yaoOpeHUl; MolydyeHne, cCOOnpaHmne, pacrmo3Ha-
BaHME M H3yUYCHHE CBOWCTB aMMMaKa; MPOBEICHHE KaueCTBEHHBIX
peaknuii Ha MOH aMMOHUS M (ocdaT-mOH W M3yUEHHE NPU3HAKOB
UX TIPOTEKAaHMS, B3aUMOJECHCTBHE KOHLIEHTPUPOBAHHONW a30THOM

XUMUA. 8—9 knaccbl 15



KHUCJIOTBI C MeJbIO (BO3MOYXHO HCMOJb30BaHUE BHICOMATECPHUAIIOB);
H3yYEeHHUE MOJeleil KPUCTAIUITMYECKUX PEIIETOK ajiMasa, rpadura,
(pynnepeHa; o3HAaKOMIICHHE C IPOILIECCOM aJICOPOLIMU pacTBOPEH-
HBIX BEIECTB aKTUBHUPOBAHHBIM YTJIEM H YCTPOWCTBOM IIPOTHBOTA-
3a; MOJIydeHue, coOupaHue, pacro3HaBaHue U U3y4YEeHUE CBOWCTB
YIJIEKUCIIOTO Ta3a; MPOBeJACHUE Ka4yeCTBEHHBIX peakiluii Ha KapOo-
HAT- ¥ CHJIMKAT-UOHBI U U3yYEHUE MMPU3HAKOB UX NPOTEKAHUS; O3-
HAaKOMJIEHUE C MPOAYKIHMEeH CHIIMKATHOW MPOMBINLICHHOCTH; pelle-
HHE DKCIEPUMEHTAIBHBIX 3a7ad Mo TeMe «BakHeililne HeMeTaslbl
M UX COCTUHEHUS .

MeTannbl U UX coeauHeHua

OO0mrasi XxapaKTEepUCTHKA XUMHYCCKUX JICMEHTOB — METaJUIOBHA
OCHOBAaHUU UX TMOJIOKEHUs B [leprnoanyeckoit cucteMme XuMuie- CKux
snemeHToB J[ . 1 . MenneneeBa u crtpoeHust aromoB . CTpoeHue
MeTa/JIoB . MeTamnyeckasi CBSI3b U MeTalsIMdecKas KPHUCTaJLIU-
yeckas pemérka . DIeKTPOXUMHYECKUM psig Halps>KeHU MeTall- JIOB
. duznyeckue U XUMHYECKHUE CBOMCcTBA MeTaiLU10B . O01IHMe crno- coObl
MOJIy4Y€HUsI MeTaJJIOB . IIoHsATHE O KOPPO3UHU METAILIIOB, OC- HOBHBIE
cnocoObl 3amMTBl UX OT Koppo3un . CmaBbel (cTajib, YYTyH,
JIOpaTIOMUHUM, OpOH3a) U UX NMPUMEHEHHE B OBITY W MPOMBILLICH-
HOCTH .

IIlenounble MeTajulbl: HOJOXKEHUE B llepumonnueckoil cucreme Xu-
muueckux 3anemeHToB [l . 11 . Menneneesa; cTpoeHUe UX aTOMOB; Ha-
XOXJeHue B mpupone . Pusnueckne M XHUMHYECKHE CBOWCTBa (Ha
nmpuMepe HaTpus U Kaiausa) . OKCUABl U THUAPOKCUABI HATPHUS U Ka- JUS
. [IpumeHeHne MEeT0YHbIX METAJUIOB U UX COEAUHEHHUM .

[IlenouHO3€eMeENbHBIE METAJIBI MarHui W KaJIbLU: MOJIOXKEHUE
B Ilepuonnueckoli cucreme xumuueckux siueMeHToB [ . 11 . Menne-
JIeeBa; CTPOCHHUE UX aTOMOB; HaXOXICHUE B Ipupoae . PU3ndecKueu
XHMHYECKHE CBOMCTBA MarHus M Kanblius . BaxHelmue coeauHe- HUS
KanpIusa (OKCH, THAPOKCHUI, coiin) . JKECTKOCTh BOABI M CIIOCO-OBI €€
YCTpaHEHUS .

Amomunuil: nonoxenue B Ilepuonnueckoil cucreMe XUMHUYE- CKUX
anemeHToB [ . W . MeHneneeBa; CTpoeHHME aTOMa; HaXOXKICHUEB
npupone . PuU3HUYECKME U XMMHUUYECKUE CBOMCTBA aIOMUHUS . AM-
(oTepHBIE CBOICTBA OKCHIAa U THAPOKCHU 1A ATFOMHUHHS .

Kenezo: mnonoxenue B Ilepuoamyeckoil cHUCTEME XHUMHUYECKUX
anemeHToB J[ . I . MeHneneeBa; CTpOEHHME aTOMa; HAXOXKJIEHHUE B
npupoae . Pu3MUeckMe M XUMHUUYECKHE CBOWCTBa xene3a . OKcHAHI,
rugpokcuasl u comu >kenesa(ll) u sxenesza(Ill), mx cocrtas, cBOlcTBa
U NOJIyYEHHUE .
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XuUMUYECKUNH IKCIIEPUMEHT: O3HAKOMIIEHHE C OOpa3laMu MeTall-
JIOB ¥ CIUTABOB, UX (PU3UYECKUMU CBOMCTBAMU; U3yUEHHUE PE3YJIbTa-
TOB KOPPO3UH METAIOB (BO3MOYKHO HMCIIOJb30BAHUE BUJICOMATEPH-
aJoB), OCOOEHHOCTEH B3aUMOJIEHCTBUS OKCH/IA KAJIBIIHUS U HATPHUSI
¢ BOJOM (BO3MOKHO HCIIOJIb30BaHHUE BHICOMATEPHUAIIOB); HCCIIEIO-
BaHHE CBOMCTB KECTKOW BOJBI; MpoOIlecca TOPSHUs Kejle3a B KUCIO-
poze (BO3MOXXHO HCIIOJIb30BAHHUE BUJICOMATEPHUAIIOB); MTPU3HAKOB
OPOTEKAHUS KAYECTBEHHBIX PEAaKIINil Ha MOHBI (MarHus, KajabIlus,
aroMuHUS, TUHKA, xene3a(ll) u xxemxeza(lll), mequ(1l)); Hadnroae-
HUE W OIHCAaHHE MPOIIECCOB OKPAIlIMBaHUsS IJIAMEHH HOHAMH Ha-
TpHsl, KaJus U KaJbIHs (BO3MOXKHO UCIOJIb30BaHHE BUIEOMATEPH-
aJIoB); HCCIeIoBaHNE aM(OTEPHBIX CBONCTB IMAPOKCHIA ATTFOMHHUS
Y THAPOKCHAA [IMHKA; PEIIEHHE DKCIIEPUMEHTAIBHBIX 3a/1a4 10 Te-
Me «BakHeiilme MeTaaabl U UX COEIUHEHUS .

X1MMSA 1 OKpY3KatoLas cpeaa

HoBbie MaTepHrajibl U TCXHOJIOTHUH . BCHIGCTB& U MaTcpualibl B I10-
BCEJHEBHOM »XM3HU 4eJoBeKa . XMMHUSA U 3J0poBbe . bezonacHoe uc-
MOJIb30BaHUE BEIIECTB U XMMHYECKHUX peakuuid B ObITy . [IepBast mo-
MOIIb IIPU XMMHUUYECKUX OKOTraxX M OTpaBiIeHUAX . OCHOBBI 3KOIOTHU-
4YEeCKOU TIPaMOTHOCTH . XHMMHUYECKOE 3arpsi3HEHUE OKpY’Karolleu
cpensl (mpenenpHas JOImycTuMasi KoHIeHTpanusa semtects — [1JIK) .
Posb XMMHUH B pEIIEHUH 3KOJIOTHYECKUX MpobiieM .

IIpupoaHble HCTOYHUKHU YTJIEBOAOPOJOB (YToJib, IPUPOIAHBIN Ta3,
He(dTh), MPOAYKTHI UX IEepepadOTKH, UX POJb B OBITY W HPOMBIII-
JICHHOCTH .

XUMHUYECKHI OAKCIIEPUMEHT: HW3y4YeHHe OoOpa3loB MaTepHalioB
(cTekino, craBbl METAIIOB, IOJIMMEPHBIE MAaTEPHUAIIBI) .

MexnpeameTHble CBA3N

Peanuzanmst MeXIpeaIMETHBIX CBSI3€H NPHU H3YyYEHHH XHMHUHU B
9 KJrTacce OCYMISCTBIISIETCS Uepe3 HCIIOIb30BaHUE KaK OOIINX ecTe-
CTBEHHO-HAyYHBIX NMOHSATHH, TaK U MOHSITHUH, ABISIFOIINXCSI CHUCTEM-
HBIMH JJIs1 OTJIEIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOTO IIHKJIA .
OO0mIre ecTeCTBEeHHO-HAYYHBIC MOHATHS: HAYYHBINA (haKT, THIOTE-
3a, 3aKOH, TEOPHsl, AaHAJIN3, CUHTE3, KIacCHU(UKAINS, TEPUOTNI-
HOCTh, HAOJIOCHNE, YKCIIEPUMEHT, MOJAEINPOBAHNE, HU3MEPEHUE,
MOJIEITb, SIBJICHUE, MMAapHUKOBBIA 3(p(HEeKT, TEXHOJIOTHUSA, MaTEPHUAIIHI .
duzuka: maTepusi, aTOM, dJIE€KTPOH, IPOTOH, HEUTPOH, HOH, HY-
KJINJ, U30TOMBI, PAaJIMOAKTUBHOCTH, MOJIEKYJa, DJIEKTPUYECKUU 3a-
P, TPOBOIHUKH, MOJTYHPOBOJHUKH, NHAJIEKTPUKH, (HOTOIIEMEHT,
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BEIIECTBO, TEIO, 00BEM, arperaTHOe COCTOSIHHE BEIlIeCTBa, ra3, pac-
TBOpP, PAaCTBOPHUMOCTh, KPUCTAJLUIMYECKasi pEeniéTka, CIulaBbl, (U3HU-
YEeCKHUE BEJIMYHMHBI, €IUHUIBI U3MEPEHUsI, KOCMUYECKOE MPOCTPaH-
CTBO, IUTAHETHI, 3BE31b1, COJTHIIE .

Buonorusi: ¢oTocunTes, abixanue, Ouocdepa, 3KOCHCTEMA, MH-
HEpaJIbHbIE yIOOPEHUs], MUKPOIJIIEMEHTBI, MaKpO3JIE€MEHThI, MUTAa-
TeJIbHBIE BEIIECTBA .

I'eorpadus: armocdepa, ruapochepa, MUHEpPaJIbl, TOPHBIC TOPO-
JIbI, IOJIE3HBbIE HCKOMAaeMBbIe, TOTUIUBO, BOJIHBIE PECYPCHI .
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TTNAHUPYEMBLE PE3YNbTATbL OCBOEHMS
YYEBHOTO TTIPEOMETA «XUMWS» HA YPOBHE
OCHOBHOI'O OBLLETO OBPA30BAHNMA

I/I3y‘ICHI/I€ XMMHH B OCHOBHOM IIIKOJIE HarpaBJICHO Ha JOCTHIKC-
HHUC O6y'-IaIOIIII/IMI/IC$I JJMYHOCTHBIX, MCTAIIPpCAMCTHLIX U IHIPECAMECT-
HBIX PE3YyJIbTATOB OCBOCHUS yqe6Horo npeamerTa.

JNuyHocTHETE pesynbTaTh

JImyHOCTHBIE pe3yJIbTaThl OCBOEHUS MPOTPaMMbl OCHOBHOTO 00-
1ero oOpa3oBaHUs TIOCTUTAIOTCS B XOJ€ OOy4YE€HHS] XMMUHM B €JIHH-
CTBE Y4eOHOUW M BOCIHUTATENBLHOU JesiTeabHocTH OpraHn3anuu B Co-
OTBETCTBUHU C TPAJTUIIMOHHBIMHU POCCUMCKHUMHU COILUOKYJIbTYPHBIMHU
U JIyXOBHO-HPABCTBEHHBIMHU IIEHHOCTSIMH, MPUHSITHIMU B OOIIECTBE
IIpaBUJIAMH M HOPMaMHU MOBEAECHUS U CIIOCOOCTBYIOT IIpoIeccaM ca-
MOTIO3HAHUsI, CAMOPA3BUTHS U COLMAIIN3AINHA O0YyJarOIINXCS .

JImgyHOCTHBIE pe3yibTaThl OTPaXKarT C(hOPMHUPOBAHHOCTb, B TOM
4uCJI€ B YaCTH:

MaTpMOTMYECKOro BOCMMTAHUA

1) UEHHOCTHOrO OTHOWICHHUS K OTEYECTBEHHOMY KYyJIbTYpPHOMY,
HCTOPUYECKOMY M HAYyYHOMY HACJICAHIO, TIOHUMAaHHS 3HAYCHUS XH-
MHYECKOW HAYKH B )KM3HH COBPEMEHHOIO OOII[ECTBa, CIIOCOOHOCTH
BJIaJICTh JOCTOBEPHON MH(pOpMaLHell 0 NePEeaOBBIX TOCTIKCHUIX U
OTKPBITHSIX MHPOBOH M OTEUYECTBEHHOW XHUMHH, 3aHHTEPECOBAHHO-
CTH B HaY4YHBIX 3HAHUSX 00 yCTPOWCTBE MUpa U OOIIECTBA;

rpa)KAaHCKOI'O BOCMMTaHKA

2) mpencraBieHUs O COLMAIBHBIX HOPMax M IMPaBHIAX MEKIIHY-
HOCTHBIX OTHOIIEHHMH B KOJUJIEKTHUBE, KOMMYHHKAaTHBHOH KOMIIe-
TEHTHOCTH B OOIIECTBEHHO IMOJIE3HOW, Yy4eOHO-HCCIen0BaTEIbCKOM,
TBOPYECKON W APYTHX BHUAAX AEATEIBHOCTH; TOTOBHOCTH K Pa3HO-
00pa3HOM COBMECTHOM AEATEIHHOCTH IPH BBINIOJIHEHUH y4eOHBIX,
MMO3HABATEIBHBIX 3a/1a4, BBINIOJHEHUHM XHMHYECKHX O3KCIIEPHUMEH-
TOB, CO3JAaHUH YYEOHBIX MPOEKTOB, CTPEMJICHHUSI K B3aMMOIOHHMAa-
HUIO ¥ B3aMMOIIOMOIIIM B IIpoLiecce 3TOH yueOHOMH esTeNbHOCTH; TO-
TOBHOCTH OII€HMBAaTh CBOE IMOBEACHHWE M IOCTYIKH CBOMX TOBapH-
mel ¢ TMO3WIIMM HPABCTBEHHBIX M IIPABOBBIX HOPM C YYETOM
OCO3HAHUS MTOCJIEICTBUI TOCTYNKOB;

LleHHOCTH Hay4YHOro no3HaHmA

3) MHUPOBO33PCHYCCKUX Hpe,E[CTaBJ'ICHI/Iﬁ O BCIIECCTBC M XHUMHYC-
CKOM p€aknnuur, COOTBETCTBYIOIINX COBPEMCHHOMY YPOBHIO pa3BHU-
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THSI HAYKU U COCTABIISIIOIIUX OCHOBY ISl IOHUMAaHUS CYyLIHOCTH Ha-
YYHOM KapTHHBI MUpPa; MIPEACTaBICHUI 00 OCHOBHBIX 3aKOHOMEpPHO-
CTAX PAa3BUTHS MNPUPOABI, B3aUMOCBS3AX YEIOBEKAa C MNPUPOJHOU
Cpenoii, 0 poau XUMHUHU B IIO3HAHUU ITUX 3aKOHOMEPHOCTEM;

4) mo3HaBaTEIILHBIX MOTHBOB, HAINPaBICHHBIX Ha MOJyYSHHE HO-
BBIX 3HAaHUU IO XMMHUH, HEOOXOIMMBIX IJIsI OOBsICHeHUsI HaOItogae-
MBIX IIPOILIECCOB U SIBI€HUH;

5) mo3HaBaTenbHOW, HHPOPMAIIMOHHON U YHUTATEIBCKOW KYJIBTY-
pBl, B TOM 4YHCIIE HaBBIKOB CaMOCTOSITEIIFHON pabOTHI ¢ y4eOHBIMHU
TEeKCTaMH, CIOPABOYHOM JUTEPaTypOi, JOCTYNHBIMH TE€XHHUYECKUMU
cpeacTBaMu MHMOPMAIMOHHBIX TEXHOJIOTHH;

6) nHTEepeca K OOYYECHHUIO W IMO3HAHMIO, JIOOO3HATEIBHOCTH, IO-
TOBHOCTHU M CIIOCOOHOCTH K caMOOOpa30BaHUIO, IPOSKTHOM U HCCIIe-
JIOBaTeJIbCKOM JIeSITEIbHOCTH, K OCO3HAHHOMY BBIOOpPY HaIlpaBJICH-
HOCTH U YPOBHSI OOyYEHHS B TaTbHEHIIIEM;

®opMMPOBaHUA KyNbTypbl 340POBbS

7) OCO3HaHHsA HCHHOCTHU XHW3HHU, OTBCTCTBCHHOI'O OTHOIICHUA K
CBOEMY 3/I0POBBIO, YCTAHOBKHM Ha 30POBEIN 00pa3 >KM3HH, OCO3Ha-
HUSI IOCJICACTBUN U HEMIPUSATHS BPEIHBIX ITPUBBIYEK (yroTpebiie- HUs
aJIKOT'OJIsl, HAPKOTUKOB, KYpPEHHs), HEOOXOAMMOCTH COOJIIO/Ie- HHUS
npaBui1 O€30IMaCHOCTH MPHU OOpaIIeHHH C XHUMHUYECKHUMH Bellle-
CTBaMH B OBITY U peaIbHOM KU3HU;

TpyAoBoro BOCMTaHMA

8) uHTepeca K MPaKTUISCKOMY HU3yYSHHIO Tpodeccuii u Tpyaa pas-
JIMYHOTO poJa, yBaXKSHHUE K TPYAY U pe3yJibTaTaM TPYdOBOM JAesITEIb-
HOCTH, B TOM YHCJIE Ha OCHOBE IPUMEHEHHUS IIPEIMETHBIX 3HAHUM IO
XHMHH, OCO3HaHHOT'O BEIOOPAa HHAWBUIY AILHOH TPaeKTOPHUU PO I0JI-
JKeHUs1 00pa30BaHUs C Y4ETOM JIMYHOCTHBIX HHTEPECOB H CIIOCOOHO-
CTH K XMMHH, OOIIIECTBEHHBIX NHTEPECOB U MOTPEOHOCTEH; yCIIEITHOM
npodecCHOHATBHOW ASATEIBHOCTH M Pa3BUTHS HEOOXOIMMBIX yMe-
HUIi; TOTOBHOCTH aJJalITUPOBATHCS B MPO(ECCUOHAIILHOM Cpe/ie;

IKOIOrM4€eCKoro BOCNmUTaHMs

9) 5KOJIOTHYECKH LEIeCO00pa3sHOro OTHOIICHUS K IIPUPOIC KaK
HCTOYHUKY >KU3HU Ha 3eMJIe, OCHOBE €€ CylIeCTBOBaHMUs, IIOHNMa-
HUS [IEHHOCTH 3I0POBOTO U 0€30IMacHOT0 00pa3a >KU3HU, OTBETCTBEH-
HOTO OTHOIIEHWSI K COOCTBEHHOMY (PH3MYECKOMY M ICUXHYIECKOMY
37I0POBBIO0, OCO3HAHUSI LIEHHOCTH COOIIOJIEHUS MPaBUI O€30MacHOTO
MOBEZICHUsI MTPpU padoTe ¢ BEIIECTBAaMU, a TAKXKE B CUTYyalHsIX, YTPO-
JKaIOIIMX 3/J0POBBIO U KU3HHU JIIOJEH;
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10) cnocoOHOCTH MPUMEHSITh 3HAHUS, ITOJTydYaeMble TIPU U3y4de-
HUM XUMHWH, JUIA PEIICHUs 3a71a4d, CBSI3aHHBIX C OKpY>Karollen npu-
pOAHOI cpenoil, NOBHIIICHUSI YPOBHS YKOJOTHYECKON KYyJIBTYPHI,
O0CO3HaHUA II100aTbHOTO XapakTepa SKOJOTHYECKHUX IpoOiieM U ITy-
Tell UX pEeLIeHUs] MOCPEACTBOM METOJ0B XUMHUU;

11) 5KOJOTUYECKOTO MBINUICHHUS, YMEHHUS PYKOBOJACTBOBATHCS UM
B [IO3HAaBAaTE€IbHONH, KOMMYHHUKAaTUBHON M COLMAIILHOMN MIPaKTHUKE .

MetanpeameTHbie pesynbTaThl

B cocraBe MeTanmpeaMETHBIX PE3YJIbTATOB BBIACISIOT 3HAYHUMBIE
Uit (QOPMHUPOBAHUST MHUPOBO33PEHUST OOIICHAYYHbIE MHOHITHA (3a-
KOH, T€OpHs, IPUHIIHII, TUNOTE3a, (PaKT, CUCTEMA, MPOIECC, IKCITE-
PUMEHT M JIp .), KOTOPbIE HCIIOJB3YIOTCA B €CTECTBEHHO-HAYYHBIX
y4eOHBIX MPEeaAMETax U MO3BOJISIOT Ha OCHOBE 3HAHUM U3 DTUX MPE.-
MeTOB (hOPMHUPOBATh NPEACTABIIEHUE O IEIOCTHONW HAay4YHOUW KapTH-
HE MHpa, U yHHBepcajbHbIe yueOHbIe HeHCTBUs (MO3HABATEIbHBIE,
KOMMYHHUKaTHBHBIE, PETYJISITHBHBIC), KOTOpble oOecnieunBaroT ¢op-
MHPOBAaHHE TOTOBHOCTH K CaMOCTOSITEIBHOMY IUIAHUPOBAHUIO U
OCYIIECTBJICHUIO YUeOHOMU JAeATEIbHOCTH .

MeTanpeaMeTHBIE Pe3yJIbTATHI OCBOCHHS 00pa30BaTEIbHONU MPO-
rpaMMBbI IO XUMHUHM OTPAXKAIOT OBJIAICHUE yHHBEpPCAJIbHBIMH MMO3HA-
BaTEIbHBIMHU JCHUCTBUSIMH, B TOM YHCIIC:

ba3oBbIMM NOrUYECKMMM AeﬁCTBMﬂMM

1) yMeHueM HCIOJIB30BaTh MPUEMBI JIOTHYECKOTO MBIIIICHUS IPU
OCBOCHHMH 3HAaHWIl: pacKphIBaTh CMBICI XHMHYECKUX IMOHATUU
(BBIIENATH WX XapaKTepHbIE MPH3HAKH, YCTAaHABIMBAaTh B3aHMMO-
CBSI3b C IPYTHUMH MHOHATHIMH), UCIIOJIB30BAaTh IMOHATHS UISI OOBsIC-
HEHHsI OTAEIbHBIX (AaKTOB M SBIICHHUH; BBIOMpPAThH OCHOBAHHUS U
KpPUTEpUH ISl KIAacCU(PUKAIUU XUMHUYECKHX BEIIECTB U XHUMHUUe-
CKHMX peaKlIui; yCTaHaBIMBAaTh IPHYUHHO-CJIEICTBEHHBIE CBS3U
MeXIy OOBEKTaMH H3YYEeHHs; CTPOUTH JIOTHYECKHE PaCCyXIACHUS
(MHAYKTUBHBIC, TeAyKTUBHBIC, 10 aHAJIOTHUN); NeJaTh BHIBOJBI U 3a-
KJIIOYCHUS;

2) yMeHHEeM NPHUMEHITh B IPOLIECCe MO3HAHUS MOHSATHS (Hpen-
METHBIC W MeTallpe/IMETHHIE), CHMBOJIMYECKHUE (3HAKOBBIC) MOJICIH,
HCIIOJIb3yEeMbIe B XMMUH, TPeoOpa30BEIBaTh MIMPOKO NMPHUMEHSIEMEBIC
B XUMHH MOJICIIFHBIEC NMPEACTABICHUS — XUMHYSCKHH 3HAK (CUMBOJI
SJIeMEHTa), XUMHYecKasi (popMyia U YypaBHEHHE XMMHUYECKOI peak-
MY — TIPH PEUICHUH YYeOHO-TI03HABATEIIFHBIX 3a7a4; C yYETOM STHUX
MOJICJILHBIX TIPEJICTABIICHWIH BBISIBISATH W XapaKTepU30BaTh Cy-
IIECTBEHHBIEC TPU3HAKN H3yYaeMBbIX OOBEKTOB — XMMHYECKHX Be-
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IIECTB U XUMHYECKHUX PEaKIIHil; BBISIBISATH OOIIHE 3aKOHOMEPHO-CTH,
MPUYUHHO-CIICACTBEHHBIC CBSI3U M IPOTHUBOPCYHUS B H3y4aeMbIX
mporeccax U sIBICHUSIX; IpeyiaraTh KPUTCPHUU IJIs BBISIBICHUS 3THUX
3aKOHOMEPHOCTEH M IPOTHBOPEYHIi; CAMOCTOSTEIILHO BBIOW- paTh
cnoco0 pemieHus y4yeOHOU 3amaunm (CpaBHHBaTh HECKOJBKO Ba-
pUaHTOB pelleHus, BEIOUpaTs HanboJiee NOAXO SN ¢ y4ETOM ca-
MOCTOSITEIIBHO BBIJICIICHHBIX KPUTEPUECB);

ba3oBbIMM UCCNea0BATENBCKUMU AeﬁCTBMFIMM

3) yMeHHeM HCTOIb30BaTh MOCTABJICHHBIC BOIMPOCHI B KayecTBE
WHCTPYMEHTa IMMO3HaHUS, a TaK)Ke B Ka4eCTBE OCHOBBI ISl (DOPMHU-
pOBaHHUS THUIIOTE3bl MO MPOBEPKE NPABUIBHOCTHU BBICKA3bBIBA€MBIX
CYXJICHUI;

4) npuobpeTeHre ONbITa MO MIAHUPOBAHHU IO, OPTAHU3AIUMH U MPO-
BEJICHHUIO YUYCHHYECKUX DKCIIEPUMEHTOB: YMEHHE HaOJI0/IaTh 3a XO-
JIOM TIpoIlecca, CaMOCTOSTEIbHO IIPOTHO3HUPOBATH €ro pe3yJibTaT,
popmynupoBaThe 0000IIEHUS U BBIBOJBI 110 pe3yJbTaTaM NPOBENEH-
HOTO OITBITA, MCCJIEIOBAHUsI, COCTABISITh OTYET O MpOJEJaHHOHN pa-
oore;

Pa6oTol ¢ uHbopmaLpeit

5) ymeHnneMm BbIOHpaTh, aHAIM3UPOBATH U UHTEPIPETHPOBATH HH-
dbopmanuio pasnUUHBIX BUAOB M (OPM IPEACTaBICHUS, HOIydae-
MYIO U3 pa3HbIX UCTOYHHUKOB (HAy4YHO-TIOMyJspHAas JUTEparypa Xu-
MHYECKOr0 COJAEepIKaHUsl, CIIpaBOYHBIE ITOCOOUs, pecypcrl MHTEepHe-
Ta); KPUTUYECKH OIIEHUBATh IPOTUBOPEYUBYIO M HEIOCTOBEPHYIO
uHpopMaIuio;

6) yMeHHEeM IIPUMEHSTH Pa3INYHbIE METOAbI U 3alIPOCHI IPH HO-
Hucke B oTObope MHPOPMAIIUH U COOTBETCTBYIOIINX TaHHBIX, HEOOXO-
JUMBIX JUUIsl BBIIOJIHEHUs] YUeOHBIX M IO3HABAaTEJIBLHBIX 3a4ad OIIpe-
JEeIEHHOTO TUIIA; IIPHOOPETEHNE OIIbITa B 00JIaCTH NCIOJIb30BaHUS
HH(POPMAITMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUH, OBJAJCHUE
KyJIbTYpOil aKTUBHOT'O HUCITOJIB30BaHUs PA3JIMUYHBIX ITIONCKOBBIX CH-
CTEM; CaMOCTOSITEJILHO BHIOMpAaTh ONTHMalIbHYI0 (OpMy HpeicTaB-
neHust nHGOpMaIM U WLTIOCTPHUPOBATH pEIIaeMble€ 3adadd He-
CIOXKHBIMH CX€MaMH, JuarpaMMaMu, IpyruMu opmMamu rpaduku
U UX KOMOHWHAIIUSIMHU;

7) yMeHHEM HCTIOJIB30BaTh U aHAITU3UPOBATH B MPOIECCe YISOHOM
¥ WCCIIEN0BATENBCKOM ASSITEILHOCTH MH(POPMAITUIO O BIMSTHUU MPO-
MBIIJIEHHOCTH, CEJIBCKOTO XO3SIHCTBAa M TPAHCIIOPTAa HA COCTOSIHUE
OKpYyKarollel NpupoIHOUN Cpebl;
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yHMBepcaJ’IbeIMIA KOMMYHMKaTUBHbIMU Ael‘/‘iCTBMFIMM

8) ymeHueM 3agaBaTh BONPOCHI (B XOJe AWaiora W/WIH JUCKYC-
CHH) MO CYIIECTBY 00CYX /TaeMOU TeMbI, (HOPMYJIUPOBATH CBOH IIPEI-
JIOKEHUSI OTHOCUTEIBHO BBIMIOJIHEHUS MPEUIOKESHHON 3a/1a4u;

9) npuobpeTeHHEe OMNbITa MPE3CHTAIMU PE3yIbTATOB BBIMTOJIHEHHUS
XUMHUYECKOTO JKCIIEpUMEHTa (J1abopaTOpPHOTO OMbBITa, JabopaTrop-
HOU paboOThI IO UCCIICIOBAHUIO CBOVICTB BEIIECTB, YY4EOHOTO MPOECK-
Ta);

10) 3auHTEpECOBAHHOCTh B COBMECTHOM CO CBEPCTHHUKAMH ITO3HA-
BaTEJILHOW M HMCCJIEIOBATEIBLCKOMN JESITENbHOCTHA MIPU PEIISHUHU BO3-
HHUKAIOIIUX MPOOJeM Ha OCHOBE y4&Ta OOIIMX MHTEPECOB M COTJa-
COBaHUs MO3UIUHN (0OCYXIEHHs, OOMEH MHEHHSIMHU, «MO3TOBBIE
IITYPMbI», KOOPIHHAIIMS COBMECTHBIX JECHCTBHI, OmpeacieHne
KPUTEPHUEB I10 OI[EHKE KAYeCTBA BBIMTOJIHEHHON paboThI U AP .);

YHMBEpCabHbIMU PeryaaTMBHbIMM AeﬁCTBMﬂMM

11) yMeHHEM CaMOCTOSITeIIBHO OMPEACNISITh eI ACATSIbHOCTH,
IJIAHUPOBATh, OCYIIECTBIISATH, KOHTPOJIUPOBATh U P HEOOXO1H-
MOCTH KOPPEKTHPOBATh CBOIO JACSITEIILHOCTh, BBIOUpAaTh HanboJliee
3¢pPpexTuBHBbIC CITOCOOBI PEIICHUs YUYeOHBIX U IO3HABATEIbHBIX 3a-
a4, CaMOCTOSITEJIBHO COCTaBJISITh MJIM KOPPEKTUPOBATh HPEnIo-
JKEHHBIN aJIrOPUTM AECUCTBUH IIPU BBIIIOJHEHUH 3alaHUN C y4ETOM
IMOJIY4YESHHUSI HOBBIX 3HAaHUH 00 N3y4JaeMbIX O00bEKTax — BellecTBax
U peakusAX; OLEHMBATh COOTBETCTBHE MOJYYEHHOIO pe3yJibTaTa 3a-
SIBJICHHOM 11€JIU;

12) ymeHHeM HCMOJB30BaTh U aHAJU3UPOBATH KOHTEKCTHI, MIPE.I-
JlaraeMble B yCIOBUH 3aJaHUM .

TTpeameTHEIe pesynbTaTel

B cocTaBe mpeaMETHBIX pe3yabTaTOB MO OCBOCHUIO 0053aTEIBHO-
ro coAep KaHUsl, YCTAHOBJICHHOTO JaHHOUW IMMPpUMEpPHOU pabouei mpo-
rpaMMO#, BBIJICIISIOT: OCBOCHHBIE OOYyYalOIMIMMHUCS HaydHBIE 3Ha-
HUS, YMEHHS M CIIOCOOBI IeicTBUil, crieruduruueckue i MpeamMer-
HOH o6nacTn « XUMHUSDY, BUIBI AESITEIHHOCTH MO MOIYyYIESHUIO HOBOTO
3HaHWS, €r0 MHTEPIpEeTalnun, NMPeoOpa3oBaHUIO W NMPUMEHEHHUIO B
pa3aNYHBIX yY€OHBIX U HOBBIX CUTYalIUAX .

IIpenmeTHBIE pe3yabTAaThl MPEACTABICHBI MO TOJaM OOydYeHUs U
OTpaxaroT C(PpOPMHUPOBAHHOCTH y OOYYaIOIIUXCS CICAYIONINX yMe-
HUH:
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8 KJIACC

1) packpvléamsb cmbici OCHOBHBIX XUMHUYCSCKUX MOHSITHH: aTOM,
MOJIEKyJIa, XUMHUYECKUN 3JIEMEHT, IIPOCTOE BEILIECTBO, CIOKHOE BeE-
IIECTBO, cMech (OAHOPOZHAS U HEOJHOPOHAS ), BAJICHTHOCTD, OT-
HOCHUTEJIbHasl aTOMHasi MU MOJIEKYJIsIpHasi Macca, KOJIM4eCTBO Bellle-
CTBa, MOJIb, MOJISIpHAsl Macca, MaccoBasi JOJIsI XUMHUYECKOTO dJie-
MEHTa B COEIHMHEHHUH, MOJISIPHBIH OO0BEM, OKCHI, KHCIIOTa,
OCHOBAaHHE, COJIb, DIIEKTPOOTPULIATEIIBHOCTD, CTEI€Hb OKUCIIEHUS,
XUMHWYECKasl peakus, KilacCu(UKaIUsI peaKUl: PEaKkIluu COeIN-
HEHMUsI, PEaKIMN pa3JIOKSHHUSI, PEaKIMU 3aMelIeHUs], peaKIuu 00-
MEHa, PK30- U SHIOTCPMHUYCCKHUEC PEAKIINH; TCIUIOBOU 3 dekT peak-
IIUU; SIJIPO aToMa, SJISKTPOHHBIN CJI0OI aTroMa, aTOMHasi opoUTab,
panuyc aToMa, XUMHUUYECKasi CBA3b, HOJsIpHasl 1 HENOJsIpHasi KOBa-
JI€HTHasl CBsI3b, HOHHAasl CBSI3b, MOH, KATHOH, aHHUOH, pacTBOpP, Mac-
COBasi JI0JIsl BellecTBa (IIPOIEeHTHAasI KOHIIEHTPALHs) B PaCTBOPE;

2) unmocmpupoéams B3aUMOCBS3b OCHOBHBIX XWMHUYECKHX TO-
HITHH (cM . 1. 1) ¥ IPUMEHSITh 3TU MOHSITHSI TP OTIMCAHUU BEIIECTB
U UX PEBpALLCHUM;

3) ucnonvzoeams XUMHUYECKYIO CHMBOJHKY IUISI COCTaBIICHUS
¢dopmy BelliecTB 1 ypaBHEHHUN XUMHUYECKUX PEaKIINii;

4) onpedensimb BAICHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COe-
JUHEHUAX; CTEIIEHb OKUCIICHUS 3JIEMEHTOB B OMHAPHBIX COCAUHEHH-
sIX; MPUHAIJICKHOCTh BEIIECTB K ONpeAclIEHHOMY KJIacCy COEIHHE-
HUI 110 popMynaM; BUI XUMHUYECKOH CBSI3HM (KOBAJIEHTHAsi U MOH-
Hasl) B HEOPTraHUYECKUX COCIMHEHUSIX

5) packpsisams cmuicn llepuoandeckoro 3akona . 1. Mennene-
€Ba: JIEMOHCTPHUPOBATh ITOHHUMAaHHE IIEPUOJUYECKON 3aBUCHUMOCTHU
CBONMCTB XMMMYECKUX 3JIEMEHTOB OT MX NoJIokeHHUs B [lepuonmue-
CKOM cucTeMe; 3aKOHOB COXPaHEHMS MAacChl BEIIECTB, ITIOCTOSIHCTBA
COCTaBa, aTOMHO-MOJIEKYJISIDHOTO YYEHHs, 3aKOHa ABOTraapo; onu-
cvigamov U xapaxmepuzosams TadnuuHyo (opmy Ilepuonnueckoit
CHUCTEMBbl XMMHYECKHUX DJIEMEHTOB: pa3jndaTh IOHATHS «TriIaBHAas
noarpytia (A-rpynma)» u «mmobounas moarpymnna (b-rpymnma)», ma-
Jple W OOJIBIIHE TEPHOABI; coomHOocums OOO3HAYSHUsS, KOTOpHIE
nMmeroTest B Tabnune «llepmonmueckas cucreMa XUMHYECKHX dIIe-
meHTOB [ . 1. MenaeneeBa» ¢ YUCIOBBIMU XapaKTEPUCTUKAMHU CTPO-
€HHUsI aTOMOB XMMHUYECKHUX DJIEMEHTOB (COCTaB M 3apsia sapa, odmiee
YHCIIO 3JIEKTPOHOB M PACIIPEAEIICHUE UX MO0 DJIEKTPOHHBIM CJIOSIM);

6) kraccuguyuposams XUMHUYSCKHE IIIEMEHTBI; HEOPraHU4e-
CKHE BEIIeCTBa; XUMHUYECKHE PeaKInu (110 YHNCIy U COCTaBYy yda-
CTBYIOIINX B PEAKIIMU BEUIECTB, 11O TEIUIOBOMY 3(hEKTY);
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7) xapaxmepuzosamsb (onucviéams) oOIIE XUMUIESCKHUE CBOM-
CTBa BEIICCTB Pa3JIMYHBIX KIIACCOB, MOATBEPKIasi ONMCAHUE TTPHUME-
paMu MOJIEKYJISIPDHBIX YPaBHEHHH COOTBETCTBYIOIIUX XUMHUYSCKUX
peakumuii;

8) mpoenosuposams CBOWCTBA BEIISCTB B 3aBUCHUMOCTH OT UX Ka-
YEeCTBEHHOTO COCTaBa; BO3MOXHOCTH MPOTSKAHUS XUMHUYECKUX TIpe-
BpAIICHUH B pa3INYHBIX YCIOBHUSIX;

9) sviuucasIMbG OTHOCUTEIBHYIO MOJICKYJSIDHYIO W MOJISIPHYIO
Macchl BEIISCTB; MaCCOBYIO JOJIK XUMHUUYECKOTO 3JeMeHTa no (op-
MyJie COeAMHEHHS; MAaCCOBYIO JIOJIFO BEIIECTBa B PacTBOpE; IPOBO-
JIUTH PacuEThl 10 YPABHCHUIO XUMUYCCKON PeaKkIlvH;

10) npumenssmos OCHOBHBIC OTIEPAIMH MBICIUTEIBHON NEATEIBLHO-
CTH — aHallu3 U CUHTE3, CpaBHEHUE, 0000IIeHHEe, CHCTEeMAaTH3AIIHIO,
KJIACCU(DUKAINIO, BBIABICHHE NPUYUHHO-CIICACTBCHHBIX CBsI3eH —
JUTSIT U3YYEeHHsS] CBOWCTB BEIISCTB M XHUMHYECKHX PEaklHil; ecre-
CTBEHHO-Hay4YHbIE METOJbl MO3HAaHHUsI — HAOJI0JIEHUEe, U3MEPECHHUE,
MOJEIIUPOBaHNE, SKCIIEPUMEHT (peajlbHbII U MBICIICHHBIN);

11) creoosams mpaBUIaM TOJb30BAHUS XHUMHYCSCKOU MOCYION H
J1ab0paTOPHBIM O0OPYJIOBAaHHEM, a TaKXKe NpaBUiiaM OOpalieHHUsIC
B€IIECTBaAaMU B COOTBETCTBUH C HHCTPYKLOUSIMHU II0 BBIIIOJTHECHHIO
J1abOpaTOPHBIX XUMHUYECKHUX OIBITOB IO IOJIYYEHHUIO U COOUPAHUIO
ra3oo0pa3HbIX BenlecTB (BOAOPOAA M KHCIOPOIa), MPUTOTOBICHHIO
PacTBOPOB C ONpPEACIEHHON MAacCCOBOM J0JIeH paCTBOPEHHOIO BELllE-
CTBa; IJIAHUPOBATh WU IIPOBOAUTH XHMHUYECKHE IKCIIEPHUMEHTHI I10
pacrio3HaBaHUIO PACTBOPOB IIEI0YSH M KHUCIIOT C IOMOIIBIO HHIANKA-
TOpOB (JtakMyc, peHoNPTaTCHH, METHIOPAHK U 1P .) .

9 KNACC

1) packpwvieams cmbici OCHOBHBIX XUMHYCCKHUX MOHSITHI: XHMH-
4eCKHUH 3JIEMEHT, aTOM, MOJIEKyJla, MOH, KATUOH, aHHOH, IIPOCTOE
BEIIIECTBO, CJIO)KHOE BEIIECTBO, BAJIEHTHOCTH, DJIEKTPOOTPHUIATEIb-
HOCTBH, CTENEHb OKHCIICHUS, XUMHUYECKasl PEaKIINsI, XUMHUYECKas
CBsI3b, TCIJIOBOM 3P (PEKT peakiinu, MOJb, MOJISIDHBIH 00BEM, pac-
TBOP; BJIEKTPOJINUTHI, HEDIEKTPOIIUTHI, JIEKTPOIIUTUUIECKAs] JUCCO-
OUanusi, peakluyu HOHHOI0 OOMEHa, KaTaJlu3aTop, XUMHYECKOE
paBHOBecHe, OOpaTUMBbIE U HEOOPATHUMBIE PEAKIINU, OKHCIUTEIb-
HO-BOCCTAaHOBHTEJILHBIEC PEAKIINN, OKUCIIUTEh, BOCCTAHOBUTEND,
OKHCJICHHE M BOCCTAHOBJICHHE, aJUIOTPOIHA, aM(pPOTEPHOCTh, XUMH-
qeckasl CBsI3b (KOBaJICHTHAas, MOHHAs, METAJUIMYECKas ), KpUCTaJI-
JIUYecKasi penIéTka, KOppo3usl METAJIOB, CIIABBI; CKOPOCTh XUMHU-
9eCKOW peakiuu, mpeaenbHo nomyctumasi kKoHuenrpanus (IT1K)
BEIIIECTBA;
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2) unmocmpupogéams B3aHUMOCBS3b OCHOBHBIX XHWMHYECKHX TMO-
HiATHH (CM . 1. 1) U IPUMEHSTh OTH MOHSITHS HNPU ONMUCAHUH BEIICSCTB
¥ UX TIpeBpaIleHUI;

3) ucnonvzosamsv XUMHUYECKYK) CHUMBOJIUKY IJISI COCTaBIICHUS
¢opmyn BemiecTB 1 ypaBHEHUN XUMHUYECKUX PEAKIINIA;

4) onpedensimev BaJCHTHOCTh W CTETNICHb OKHCICHHUS XHUMHYECKHX
3JIEMEHTOB B COEIMHEHUSX Pa3JINdHOTO COCTaBa; MPHUHAJIEKHOCTH
BEIIECTB K ONpeeIEHHOMY KJIacCy CO€IWHEHUH 1o Gopmyram; BUI
XUMHWUYECKOH CBsI3U (KOBaJICHTHAs, MIOHHAsl, METaJUINYecKas) B He-
OpPTaHUYEeCKUX COCINHEHUSIX; 3apsi)i HOHA M0 XUMHUYECKO# opmy-
J1e; XapakTep Cpelbl B BOJHBIX PACTBOPaX HEOPTaHUYECKUX COEJIH-
HEHHUH, TUIT KPUCTAIUTUYECKON PEIETKH KOHKPETHOTO BEIIECTBA;

5) packpvisams cmuicn Tlepuonudeckoro 3akona [ . V1. Mennaene-
€Ba M JIEMOHCTPHUPOBAThH €ro MOHUMAaHHE: ONUCHIBAMb U XaApaKme-
puzosams TabnumuHyo (opmy Ilepnoandeckoil cUCTEMBI XHUMHYe-
CKHMX DJJIEMEHTOB: pa3jinuaTh TIIOHSTHS «IJlaBHAs TMOATpyImna
(A-rpynna)» u «nobounas noarpymnna (b-rpynmna)», mansie u 601b-
LIHE TIEPUOJIbI; COOMHOCUMb 0003HAUYCHHUS, KOTOPbIE UMEIOTCS B TIe-
puonuyYeckod TalJHIle, C YHCIOBBIMU XapaKTEPUCTUKAMH CTpOe-
HHUSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB W 3apsij sjapa, olliee
YHCJIO DJIEKTPOHOB M PAacCIpeneeHHue HUX I10 3JEKTPOHHBIM CJIOSIM);
06vACcHAMb O0IIME 3aKOHOMEPHOCTH B U3MEHECHUH CBOWCTB dJIEMEH-
TOB U UX CO€IUHEHMH B IIpeAesax MajblX NepHOJOB U IVIaBHBIX HOJ-
IrpyI ¢ y4€TOM CTPOCHHUS UX aTOMOB;

6) kraccuguyuposams XUMHUYSCKHE DIICMCHTBI; HEOPraHu4e-
CKHMe€ BEIIECTBa; XUMHUYECKHE peaKIuH (10 YHCIy U COCTaBy yda-
CTBYIOIIUX B PEAKIIUH BEIIECTB, 10 TEINIOBOMY 3 deKTy, 10 u3Me-
HEHHUIO CTEIICHEH OKUCICHUS XUMHYECKHUX JIEMEHTOB);

7) xapaxmepuzoeams (onucsviéams) OOIHE U CHEIHU(PUICSCKUAC
XUMHYECKHE CBOMCTBA IIPOCTHIX U CIIOKHBIX BEIISCTB, NOATBEPK-
asi OIMCaHHue IIPUMepaMHU MOJISKYJISIPHBIX U HOHHBIX ypaBHEHUMI
COOTBETCTBYIOIINX XUMHUYECKUX PEaKIIHL;

8) cocmaensime ypaBHEHUsI ICKTPOIUTHISCKON AHUCCOLHUALINH
KHMCJOT, LIEJIOYEN U COJIEH; MOJIHbIE U COKpALEHHBIE YPAaBHEHUS P €-
aKUd HOHHOTO OOMEHa; ypaBHEHHUs peaKIUii, TOATBEPKAAIOIINX
CYILIECTBOBAHHE T'€HETHYECKOW CBSI3M MEXXIy BEIEeCTBAaMHU pa3iIvd-
HBIX KJIACCOB;

9) packpvisame CYNIHOCTh OKHCIHTEIBHO-BOCCTAHOBUTEIBHBIX
peakuuii MoCpeACTBOM COCTAaBIICHHS JJIEKTPOHHOTO OalaHca dTHUX
peakui;

10) npoenoszuposams CBOUCTBA BEIIECTB B 3aBUCHMOCTH OT HX
CTPOEHMUST; BO3MO>XXHOCTH MPOTEKAHUSI XUMHUYECKUX IIPEBpAIICHUN
B PA3IUYHBIX YCIOBUSIX;
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11) ewbluucasms OTHOCHUTEIBHYIO MOJISKYJISIPHYIO W MOJISIPHYEO
Macchl BEIISCTB; MacCCOBYIO JIOJKO XHUMHUYECKOTO 3JeMeHTa no (op-
MyJie COCJMHEHHS; MAaCCOBYIO JOJIO BEIIECTBAa B PacTBOpE; MPOBO-
JIUTH pacu€Thl 0 YPABHEHUIO XHUMHUYECKOU PEaKIH;

12) creoosams mpaBuiaM IOJb30BaHUS XUMHYSCKOW MOCYIOU U
J1abopaTOPHBIM 00OpYJOBaHHEM, a TaKXe MpaBuiiaM OOpalleHHsIC
BEIIECTBAMU B COOTBETCTBHHM C HHCTPYKIIMSMH IO BBIITOJTHEHUIO
J1aGOPaTOPHBIX XMUMHUYECKHUX OMBITOB IO MOJYYSCHHIO U COOUPaHUIO
razoo0pa3HbIX BEIIECTB (aMMHaKa U yIIIEKUCIIOrO ras3a);

13) nposodumsb peaxkiiuu, IMOATBEPKIAIOIIHNE KAY€CTBEHHBIN CO-
CTaB Pa3IMYHBIX BEIIECTB: PACMIO3HABATH OMBITHBIM IYTEM XJIOPH/I-
opomua-, noaua-, kapobounar-, ¢pocdar-, cuaukKar-, cyiabdar-, TH-
JPOKCHI-MOHBI, KATHOHBI AaMMOHHMS ¥ HOHBI U3yYE€HHBIX METAJIIOB,
MPUCYTCTBYIOIIHME B BOJAHBIX PAaCTBOpPax HEOPTraHUYECKUX BEIIECTB;

14) npumensimos OCHOBHBIC OTIEpAlIMH MBICITUTEIBHON JSATEIBHO-
CTH — aHaJu3 U CUHTE3, CpPaBHEHHUE, 0000IIIEHHE, CUCTEMAaTH3aIIHIO,

BBISIBJICHUE NPUYUHHO-CJIEACTBEHHBIX CBA3e€M — /I HU3YUYEHUS
CBOMCTB BEHIECTB M XHUMHUUYECKHUX pPEaKIHi; eCTeCTBEHHO-HAy4YHbIE
METOIbl MO3HAHUS — HAOJIOACHUE, M3MEPEHHUE, MOACIIUPOBAHUE,

JKCIIEPUMEHT (peaibHbIi U MBICJICHHBIN) .
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TEMATWYECKOE TINAHWPOBAHWE

Bcero 136 u, 13 HUX 7 4 — pe3epBHOe BpeMs

8 KNACC

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

IIlpuMepHbIE TEMBI,
pacKpbiBaKIye JaHHbIN
pa3aeJs1 IpOrpamMmsli,

Y KOJIM4eCTBO YacoB,
OTBOAMMOE Ha X U3y4YeHHue

OcHOBHOE coaepikKaHue

OCHOBHbIE BH/IbI J€STE/bHOCTU
06yJaImuxcs

Paaueﬂ 1 HepBOHa'{a.ﬂLHLIe XUMHYECKHUE ITOH

stust (20 1)

Tema 1. Xumusa — BakHas
06J1aCTh €CTeCTBO3HAHHUA U
NPaKTU4YECKOH JesTe/bHO-
CTH YeJIOBeKa

()

IIpenmer xumuu . Posib XUMuUU B KU3HU
yegoBeKa . XUMHS B CUCTEME HAYK .
MeTonbl MO3HaHUS B XUMHH .

Tena u BemectBa . du3uveckue cBoiicTBa
BELIECTB . ArperaTHoe COCTOSHHE
BellecTB . UKcThle BELIECTBA U CMECH .
CrniocoOs1 pa3nenenus cMmeceit . Guzuue-
CKHE U XuMuueckue siieHus . Ilpusna-
KU U yCJIOBUS NPOTEKAHUS XUMHUECKHUX
peakuuii .

3HaKOMCTBO C TpaBUJIaMH O€30MacHOCTH
u npuéMaMu paboThl B XUMHUYECKOH
nabopaTopud .

JleMoHCcTpauuu

1. JlaboparopHoe obOopymoBaHHe

2 . PasnuuHble BUABI XUMHUYECKOMI

TTOCYABI .

6 PackpbeIiBaThb CMBICI H3y4aeMBbIX
TOHATHH .

6 PackpsIBaTh pojab XUMHUH B IPUPOJAE U
JKM3HHU 4YeJIOBeKa, €€ CBSA3b C APYTUMU
HayKaMH .

6 PaznuyaTh YUCTBIE BEIIECTBA U CMECH;
OJHOPOJHBIE U HEOJHOPOIHBIE CMECH .

6 Pasznuuarh (U3MUECKHME U XUMHUYECKHUE
SIBJICHUS .

6 OnpenensiTh NIPU3HAKU XUMHUYECKUX
peakiuii ¥ yCJIoBHUs UX IMPOTEKAHUS .

6 CnenoBaTh NpaBUJIaM IOJIB30BAHUS
XUMHYECKOU MOCYA0# U TabopaTOpHBIM
000py/I0OBaHHEM, a TaK)Ke IIpaBHIIaM
o0paneHUsl ¢ XHMUYECKUMU Bellle-
CTBAaMH B COOTBETCTBHHU C MHCTPYKIIUS-
MH I10 BBIITOJTHEHUIO MIPAKTHYISCKUX
pabor.
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3. OOpas3isl BEMIECTB .

4 . Crnoco6sI pazneneHus: cMecer (hrib-
TpOBaHWeE, BHIIIapUBaHHE, JUCTUILISI-
ust, XpomaTorpadus) .

JlaGopaTopHble U MPpaKTUYEeCKUe
paéoTsl

Jlabopamopnvie onvimbi:

Ornucanne C])I/I3I/I‘ICCKI/IX CBOWCTB BCUICCTB .
Pasz[eneHI/Ie CMECH C MMOMOUIBO MarHuTa .

Ilpaxmuyeckue pabomuwi:

Ne 1. IlpaBuiia paGoTsl B J1abopaTopuu
U npuéMbsl oOpaleHust ¢ 1abopaTopHBIM
000pyOBaHHEM .

Ne 2. Paznenenue cmeceit (Ha mpumepe
OUYHUCTKH IIOBApPEHHOH coJIn)

6 ITmaHnpoBaTh U MPOBOIUTH XUMHUC-
CKHM KCHEPUMEHT I10 U3YYEHHUIO U
OIUCaHUIO (PU3NUECKUX CBOHCTB
BEIIECTB, CIIOCOOOB pa3/iesIeHUsI cMeceit
BEILIECTB .

6 Vcrionp30BaTh MPU BBINOJIHECHUH
yueOHBIX 3aJlaHUii U B TIpoIecce
HCCJIEJ0BATEIILCKOM JeATECIbHOCTH
HAY4YHO-IIONYJISIPHYIO JINTEPaTypy
XUMHUYECKOTI'0 COAEPKaHUsA, CIIPABOY-
HbIe MaTepuasbl, pecypcsl IHTepHeTa .

6 BeicTpanBaTh pa3BEpHYyThIC THCHMEH-
HbIE€ U YCTHBIE OTBETHI C OIIOPOii Ha
nHGOPMALUIO U3 yYeOHNUKA U CIIPaBOY-
HBIX MaTE€pHUaJIOB, IPAMOTHO HCIIOJIB30-
BaTh U3y4YE€HHBIA MOHATUNHHBIA anmapart
Kypca XUMHUH

Tema 2. BenjecrBa
U XUMHUYeCKUe peaknuu
(1549)

ATOMBI ¥ MOJIEKYJIbl . XUMHYECKHE
9JIeMEeHThl . 3HaKU (CHMBOJIBI) XHUMHUYe-
CKHUX 371eMeHTOB . IIpocTeie U cloXKHBIE
BELIECTBA . ATOMHO-MOJIEKYISIPHOE
yUEHHE .

Xumunueckas popmyina . BareHTHOCTH
aTOMOB XMUMHYECKHUX 3JIEMEHTOB . 3aKOH
TIOCTOSIHCTBA COCTaBa BemecTs . OTHOCHU-
TelbHasi aToMHasi Macca . OTHOCUTENbHAS
MOJIeKyJIsIpHast Macca . MaccoBast oJIst
XUMHYECKOTO 3JIEMEHTA B COCAUHEHUH .
duznyeckre U XUMHUYECKUE SBICHUS .
Xumunueckass peakuus . IIpuzHaku

U YCIJIOBHSI IPOTEKAHUS XUMUUCCKUX
peakuuii . XUMHUYECKUE ypPaBHEHMUS .

6 IIpUMEHSTh €CTECTBEHHO-HayUHbIE
METO/bI HO3HAHUA (B TOM YHCIIE
HaOJIIOICHUE, MOJISIINPOBAaHUE, IKCIIE-
PHUMEHT) U OCHOBHBIE OIlepaluu
MBICJIMTEJIBHOMN AeSITEIbHOCTU (CpaBHE-
HHE, KJIaccuDUKaIuUsA) I U3yYSHUs
BEILIECTB U XUMUYECKUX PEaKIIHIA .

6 PackpbIBaTh CMBICII U3Yy4aeMbIX
MMOHATHUH U 3aKOHOB U IIPUMEHSATH 3TU
TIOHATHUS TIPHU OITUCAaHUU CBOMCTB
BEILIECTB U UX NPEBPALLIEHUM .

6 PaznuuaTh GU3MUECKHE U XUMUYECKHE
SIBJICHUSI, OOBSICHATh UX CYITHOCTH C
TOYKH 3PEHHSI AaTOMHO-MOJIEKYISIPHOTO
YIeHUs .
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Ilpooonocenue maoan.

IIpuMepHBIE TEMBI,
pacKkpbIBaoIue JaHHbIH
pa3aeJ NporpamMmsi,

M KOJIMYECTBO YacCOB,
OTBOJAUMOE HA X U3y4YeHHUEe

OcHOBHOe cofepxkaHue

OCHOBHBIE BHUABI JeATECJIBHOCTH
od0yuyaromuxcs

Tunel XUMHYECKUX peakui (cCoeauHe-
HUSI, Pa3IOKCHUsI, 3aMEIIICHUsI, OOMEHA) .
3aKOH COXpPaHEHUsI MacChl BEIIECTB .

M. B . JloMOHOCOB — Y4€HBINH-3HIIMKIO-
TEJTUCT .

JleMoHCcTpanuu

duznueckue sBiIeHUS (pacCTUPaHHUE
caxapa B CTyIIKE, KMIICHHE U KOHJACHCa-
LYsI BOOBI U T. 1I.).

XuMuyeckue siBIeHUs (TOPEHHE CBEYH,
pa3noXkeHue caxapa, B3aUMOJIEIiCTBUE
CEpHOMH KHCJIOTHI C XJIOPUJIOM Oapusi,
pasnoxenue ruapokcuna meau(Il), B3a-
HMOJEICTBHE XKeJle3a C Cepoii, B3auMO-
JIefiCTBHE KeJie3a C pACTBOPOM COJIH
menu(Il)).

OIBIT, HIUTFOCTPUPYIOIIHH 3aKOH COXpa-
HEHHUS MacChI .

JlaGopaTopHble M MpaKTHYecKue paGoThl
JlabopamopHhbsie onvimuwi:

TIpumeps! ¢usndecknx siBieHuil (TU1aB-
JICHHE BOCKA, TasTHUE JIb/IA) .

6 OmnpeesiITh IPU3HAKH XHMHYESCKUX
peakuuii, yCIOBHUS UX INPOTEKAHHS .

6 OOBACHATD CYIIHOCTh (PU3NUECKUX U
XUMHYECKUX SIBJICHUH C TOYKH 3pEHHUS
ATOMHO-MOJICKYJIIPHOTO YYEHHS .

6 KiaccupuuupoBaTh XHMHUECKHE
peakuuu (10 YUCIy U COCTaBy pearupy-
IOIHX U 00pa3yIoNInuXCcs BEIIECTB) .

6 CocTaBusaTh GOpPMYJIbI OMHAPHBIX
BEILIECTB II0 BaJICHTHOCTH U OIpPEACIATH
BaJICHTHOCTbH 110 ()OpPMyJIaM BEILECTB .

6 PaccraBisiTh KO3(pPULIHESHTHI B ypaBHe-
HMSX XMMAYECKUX PEaKIIUH .

6 CnenoBarh IIpaBUiIaM OJIb30BAHMS
XUMHUYECKOU MOCYI01 U JTa0OpaTOPHBIM
000py1I0OBaHHEM, a TAK)KE IIpaBUIIaM
o0paleHHs ¢ BeIeCTBaMU B COOTBET-
CTBUH C MHCTPYKIHUSIMH MO BBIITOJIHE-
HHIO JJaOOPATOPHBIX XUMHYECKUX
OTIBITOB .

6 Vcrionp30BaTh NPH BBITOJIHEHUH
Y4eOHBIX 3aJaHUI U B TIPOIIECCEe
HCCIIE0BATEIILCKON IeSITEIbBHOCTH
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IIpuMeps!l XUMUYECKUX SBJICHUN
(TIpoxanuBaHUEe MEIHOU IPOBOJIOKH,
B3aMMOJICHCTBHE MeJa C KHCIOTOMH) .
Mogenu aTOMOB U MOJIEKYJ .

Boiuucnenun

— OTHOCHTEJIBHOW MONEKYIISIPHON
Macchl BEILIECTB;

— MacCOBOH JOJIM XUMHUUYECKOT'O JIEMEH-
Ta o GopMyJie COeTMHEHUS

HAay4YHO-NOIYJISIPHYIO JIUTEPATYPY
XUMHUYECKOTO COJIep>KaHUsl, CIIPpaBOyY-
HblE MaTepuaibl, pecypchl IHTEpHeTA .

6 BricTpauBaTh pa3BEPHYTHIE MTUCHMEH-
HbI€ U YCTHBIE OTBETHI C OIIOPOIl Ha
nHpopmarnio u3 ydeOHUKa U CIIpaBOY-
HBIX MaTepHaJioB, TPAMOTHO HCIOJIb30-
BaTh U3y4YE€HHBIA NOHATUHHBIA anmnapar
Kypca XUMHUH

Paszgen 2. BaxHeilllue nNpeAcTaBUTE/IM HeopraHmyeckux BemectB (30 u)

Tema 3. Bo3ayx. Kucjiopoga,.
IlonATHe 06 okcujax
G

Bosnyx — cmech ra3zos. CoctaB Bo3ayxa .
Kucnopon — sineMeHT U npocToe Belle-
cTBO . O30H — ayoTponHast MoauduKa-
s kucyopozaa . HaxoxaeHue Kuciopo-
Jla B mpupoje, Gpusnyeckue U XxuMuye-
CKHE CBOMCTBA (peaKLUU OKHUCIICHUS,
ropeHue) . Yci0BHsl BOSHUKHOBEHUS U
npekpanieHus ropexus . [lonsarue

00 okcujax .

CriocoObl MoyuYeHus KUCI0pOoaa B
71a60paTOPUU U NPOMBILIIICHHOCTH .
IIpumenenue kucnopozaa . Kpyropopor
KHCJIOpOJia B IPUPO/IE .

TeroBoii 3G ¢GeKT XUMUISCKON peak-
IIUH, TOHSITHE O TEPMOXHUMHUYECKOM
YPaBHEHHH, 3K30- U SHJIOTCPMHUUCCKHUX
peakiusx .

6 PackpbIBaTh CMBICI U3y4aeMBbIX
IMOHSITUH U NPUMEHATH 3THU IOHATHS
IIPU ONHMCAaHUU CBOHCTB BEIIECTB U UX
MpeBpaLCHUIA .

XapakTepu3zoBaTh (ONMUCHIBATH)

cocTaB BO3/lyxa, pU3HMYECKUe U XU-

MHMYECKHE CBOICTBA KHCIIOPOAa,

CI0CcOOBI €ro IMOJIy4YeHHUs, IPUMEHEHUE

U 3Ha4YCHUE B IPUPOJE U KU3HU

YEeJIOBEKa .

6 CpaBHMBATh PEaKLUU FOPEHUS U
MEJUICHHOT'O OKHUCJICHUS .

6 CobupaTh NMPUOOPBI AJIsT MOTYUCHUS
KHCIIOpOa (BBITECHEHHUEM BOJIBI U
BO3/yXa) .

6 Pacno3HaBaTh ONBITHBIM IIYTEM
KHCJIOPOJ .

o
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Ilpooonocenue maoan.

IIpuMepHBIE TEMBI,
pacKkpbIBaoIue JaHHbIH
pa3aeJ NporpamMmsi,

M KOJIMYECTBO YacCOB,
OTBOJAUMOE HA X U3y4YeHHUEe

OcHOBHOe cofepxkaHue

OCHOBHBIE BHUABI JeATECJIBHOCTH
od0yuyaromuxcs

ToruBo (HeTH, yrois U METaH) .
3arpsi3HeHHE BO3/yXa, CIIOCOOBI €ro
MpeIOTBpaIIeHus . Y CHIIEHHE TTapHUKO-
Boro 3¢ddexra, paspynieHHe 030HOBOTO
cost .

JleMoHCcTpanuu

BzaumoneiictBue dochopa, cepbl

U JKeJie3a ¢ KUCIOPOAOM (BO3MOXHO
UCIIOJIb30BaHNE BUACOOIBITOB) .
OmnpeneneHue COACPIKAHUS KHCIOPOIa
B BO3IyXe .

OnbITHl, JEMOHCTPUPYIOLIHE YCIOBHUS
BO3HHUKHOBECHHSI U MPEKPAIICHHI
TOPCHHS .

JlaGopaTopHble U NpaKTHYeCKue
pa6oThbl

JlabopamopHnuiii onvim:

O3HakoMJIeHHE ¢ 00pa3liaMu OKCHIOB .
Ilpaxmuueckas paboma:

Ne 3. TMony4yeHnue u cobMpaHue KHCIOPO-
J1a, U3yYEHUE €ro CBOMCTB .

6 lcmonp30BaTh XHUMHUYCCKYIO CHMBOJIN-

Ky JUIsl COCTaBJIeHUs (hOPMYJI BEIECTB,
MOJIEKYJISIDHBIX YPaBHEHUH XUMUUeE-
CKMX PEaKIUi ¢ yJyacTHEM KHCJIOpOoAa .

6 OOBICHITH CYHIHOCTBH 3KOJIOTUYECKUX

po06JIeM, CBSI3aHHBIX C 3arpsi3HEHHEM
BO3yXa.

6 CienoBaTh npaBuiiaM Oe30nacHoit pabo-

ThI B JIJAOOPATOPHUU MPH UCIOIB30BAHUHU
XUMHYECKOH NOCy bl M1 000pyI0BaHus,
a TakKe MpaBHJIaM OOpPAaLLEHUS C
TOPIOYMMH BEIIECTBAMU B OBITY .

6 ITmaHupoBaTh U OCYIIECTBIIATH HA

NPAaKTUKE XUMHUYECKHUE DKCIIEPUMEHTHIL,
MPOBOJIUTH HAOIIIOICHUSI, JIeaTh
BBIBOJIBI IO pe3yJibTaTaM dKCIIepU-
MEHTA .

6 Y4acTBOBaTh B COBMECTHOM paboTe

B IpyIIIIE .

6 Mcrionp30BaTh NP BHITOJIHEHUHN

Y4eOHBIX 3aJaHUI U B TIpPOIIECCe
HCCIEeO0BATEIBLCKON AEATEILHOCTH
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Botuucnenusn

— MOJICKYJISIPHOU MacChl KHCIIOpOa

M 030HA Ha OCHOBAaHUH aTOMHOM MaccChl
XAUMHUYECKOTO DJIEMEHTA

Hay4HO-NOIYJISIPHYIO JIMTEPATYpy
XMUMHUUYECKOI0 COJlepKaHusl, CIIpaBo4-
Hble MaTepuaibl, pecypcbl VHTepHeTa .

6 BricTpanBaTh pa3BEpHYyThIE IIMCbMEHHBIE
W YCTHBIE OTBETHI C OIOpOH Ha nMHGpopMa-
U0 N3 yueOHMKA U CIIPaBOYHBIX MaTe-
pHaJIOoB, TPAMOTHO UCIIOJIB30BaTh U3yUYEH-
HBII NOHSTUHWHBIN annapaTr Kypca XUMUH

Tema 4. Bogopoga.
I[loHsaTHE O KHUCJIOTAX
M COJISAX

(59

Bonopon — sieMeHT B IpocToe Belle-
ctBo . Haxosxnenue B mpupone, pusnde-
CKH€ M XMMHUYECKHE CBOICTBa (Ha
npuMepe B3auMOJICHCTBHS C HEMETAIIa-
MH U OKCUJAaMHU METAJIJIOB), IPUMEHE-
HHE, CIIOCOOBI MOJTyYESHHUS .

ITonsATHEe 0 KHUCHOTaX M COMSAX .

JleMoOHCcTpauuu

ITonyuyenue, cobupanue 1 pacro3HaBa-
HHE BOJIOPOJa .

T'openne Bomopona .

BzaumopeiictBue Bomopoaa ¢ OKCHAOM
menu(Il).

JlaGopaTopHble U NpaKTHYeCKue
pa6oThbl

Jlabopamopnuviii onvim:

BsaumozeiicTBue KUCIOT ¢ METallaMHu .
Ilpakmuueckasn paboma:

Ne 4 . Tlomydenue u coOupanue BOAOPOAA,
U3Y4YEHUE €ro CBONCTB .

6 PackpbIBaTh CMBICJI U3y4aeMBbIX MOHS-
THH U IPUMEHSTH 3TH MMOHSITHSI TIPH
OIMCAaHNUH CBOWMCTB BEIIECTB U X
MIpEeBpaLECHUIA .

6 XapaKkTepu30BaTh (ONHCHIBATH)
(usnyeckne u XUMHUUYECKHE CBOICTBA
BOJIOPOZA, CIIOCOOBI €TO MOJIYyYCHHUS,
IIPUMEHEHHE .

6 Cobupath npubOp IjIsl MOIYUYSHHUS BOJIO-
pona.

6 Vcrionp30BaTh XMMHUYECKYIO CHUMBO-
JIMKY JUIs1 COCTaBJICHUsT hopmy
BELIECTB, MOJICKYJISIDHBIX YPAaBHEHUH
XUMHUYECKHUX PEaKLHil ¢ y4acTUEeM
BOJIOPOJIA .

6 CriemoBaTh MpaBUiIaM 0e30IMacHOM
paboThI B 1aGOpaTOPHUU TIPH MCIIOTb-
30BaHMHU XHUMHYECKOMW MOCYIbI U
000py1I0BaHMUsI, @ TAK)KE IIPaBHIIAM
o0paleHHs C TOPIOYMMH BEIIECTBAMU
B OBITY .
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Ilpooonocenue maoan.

IIpuMepHBIE TEMBI,
pacKkpbIBaoIue JaHHbIH
pa3aeJ NporpamMmsi,

M KOJIMYECTBO YacCOB,
O0TBOJAUMOE HA MX U3y4YeHHUe

OcHOBHOe cofepxkaHue

OCHOBHBIE BHUABI JeATECJIBHOCTH
od0yuyaromuxcs

Botuucnenusn

— MOJICKYJIIPHOM MaccChl BEeIIeCTBa Ha
OCHOBaHHMH aTOMHOM MacChl XUMHYE-
CKHUX DJIEMEHTOB

6 II;maHnpoBaTh M OCYIIECTBIISATH Ha
MPAKTHKE XUMHYECKHAE SKCIICPUMECHTBHI,
IIPOBOAVTE HAOIIOASHUS, AeIaTh
BBIBOJIBI ITO pe3yJIbTaTaM SKCIIEPUMEHTA .

6 Y4JacTBOBaTh B COBMECTHOU padoTe B

rpyire

Tema 5. KosimuecTrBeHHbIE
OTHOILIEHUSI B XUMHH
4w

Konuuectso Bemecrsa . Mons . Mousip-
Has Macca . 3akoH Asorajpo . Mousp-
HbII 00BEM Ta30B . PacyéTsl o xumuue-
CKHM ypPaBHEHHSM .

JleMOHcTpanua
OOpas3Iiipl BeUIeCTB KOJIMYECTBOM 1 MOJIb .

Buvtuucnenusn

— 00bEMa, KOJIMYEeCTBa BElleCTBa ra3a
110 €ro U3BECTHOMY KOJIHYECTBY Bellle-
cTBa WK 00BEMY;

— 00BEMOB ra30B 110 YPAaBHESHUIO
peakiuy Ha OCHOBE 3aKOHa 0OBbEMHBIX
OTHOILIEHNH ra30B

6 PackpbIBaTh CMBICIT U3y4aeMbIX
MOHATUH U MPUMEHSTH 3THU IOHATHS,

a Tak)Ke€ U3y4E€HHBIE 3aKOHBI U TEOPUU
JUISL pellieHns] pacyETHBIX 3aa4 .

6 BBIUUCIISITE MOJSIPHYIO MAaCCy BEILIECTB;
KOJIMYECTBO BEIECTBA, OOBEM rasa,
Maccy BelleCTBa;

6 IIpoBOIUTH pacuéThl IO YPaBHEHUSAM
XUMHYECKUX peaKIMii: KOJIU4eCcTBa,
00BbEMa, Macchl BEIECTBA 110 U3BECTHO-
My KOJINYECTBY, 00BbEMY, Macce pearcH-
TOB WJIM IPOAYKTOB PEAKIIUH .

6 BricTpauBaTh pa3BEPHYTHIE IMCHbMEH-
HbIE U YCTHBIE OTBETHI C OMTOPOIf Ha UH-
dopmanmio u3 yueOHHKA U CIIPABOYHBIX
MaTEepHAJIOB, FPAMOTHO HCIOIb30BaTh
U3YyUYE€HHBIN MOHATUHHBIN annapaTt
Kypca XUMHUU
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Tema 6. Boaa. PacTBopbl.
IoHATHE 06 OCHOBaHUSAX
(59

dusnyeckre CBOMCTBA BOABLI . AHaIHu3
U CUHTE3 — METOJbl U3YUECHUSI COCTaBa
BOJIBI .

XUMHUYECKHE CBOMCTBA BOJIBI

(peaknuu ¢ MeTaUIaMH, OKCUJIAMHU
METaJJIOB U HEMETAJIJIOB) .

Cocras ocuoBanwuii . [Tonstre 00 uHIH-
KaTopax .

Bona xax pactBoputens . PactBopsr .
PacTBOpUMOCTB BEIIECTB B BOJIE .
Hacprllmennble 1 HEHACKHIIIEHHBIC
pacTBOpbl . MaccoBas [10J1s BelllecTBa B
pacTBOpe .

Ponbs pacTBOpOB B Ipupoae U B KU3HU
yesioBeka . KpyroBopoT BoIpl B IpUpoOLE .
3arpsA3HeHue OpupoAHbIX Box . OxpaHa
Y OYUCTKA NPUPOJHBIX BOL .

JleMoHCcTpanuu

DIEeKTPOJIN3 BOABI; CUHTE3 BOJIbI;
B3aUMOJICHCTBHE BOJIBI C METAJLJIAMU
(Na, Ca) (BO3MOKHO HCIIOJIb30BaAHHE
BUJIEOMATEPHUAJIOB) .

PactBOpeHue BemecTs ¢ pa3nuyHON
PacTBOPUMOCTBIO .

HccnenoBanue pacTBOPOB KUCIOT U
esI04eil ¢ MOMOIIBI0 MHAMKATOPOB .

JlaGopaTopHble U NpaKTHYeCcKue
pa6oThbl

Tlpakmuueckas paboma:

Ne 5. IlpuroroBieHne pacTBOPOB C
onpenenéHHONM MaccoBOM Jloyieit pac-
TBOPEHHOTO BEIIECTBA .

6 PackpbIBaTh CMBICI H3y4aeMbIX
[OHSITUH U MIPUMEHSTH 3TH IMOHSATHS
[IpY OMHCAaHUHU CBOHCTB BEIIECTB U UX
peBpalIeHUH .

6 Xapakrepu3oBaTb HU3NUECCKHE U
XAMHYECKHE CBOWCTBA BOABI, €€ POJIb
KaK PacTBOPHUTES B IPUPOIHBIX
Mporeccax .

6 COCTaBIIATh YPaBHEHHUS XUMHYECKUX
peakiuii C y4acTHEM BOJIBI .

6 OOBSACHATH CYIHOCTH SKOJIOTHYECKUX
npo6JiieM, CBA3aHHBIX C 3arps3HCHUEM
MPUPOJIHBIX BOJI, CIIOCOOBI OYHCTKH
BOJIbI OT NIPUMECEi, MEePBI 110 OXpaHe
BOJI OT 3arpsI3HEHUA .

6 IInaHupOBaTH U OCYIISCTBIIATH Ha
IIPAKTUKE XHMHYECKHE 3KCIIEPUMEHTHI,
IIPOBOJIUTH HAOJIIOJICHUS, 1eJIaTh BbI-
BOJIBI 110 PE3yJIbTaTaM 3KCIEPUMEHTA .

6 CrenoBaTh MpaBuiiaMm O0e30macHOM
paboThI B 1aGOpaTOPUU MPHU UCTOIIB30-
BaHMM XMMMYECKOH MOCYIbl U 000opyno-
BaHMUS .

6 ITpoBOIUTH BBIYMCICHHMS C NPUMEHEHH-
€M MOHATHSA «MaccoBasi JI0Jis BELIeCTBa
B PacTBOpE» .

6 Vcrionp30BaTh NPH BBITOJIHEHUH
y4eOHBIX 3aJJaHUil U B TIpoIiecce
HCCIIE0BATEIILCKOM AeATEIbHOCTH
HAYYHO-IIONYJISIPHYIO JTUTEPATYPY
XHMHYECKOTr'0 COJICp)KaHUs, CIIPaBOY-
HbIC MaTepHabl, pecypcsl IHTepHeTa .
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Ilpooonocenue maoan.

IIpuMepHBIE TEMBI,
pacKkpbIBaoIue JaHHbIH
pa3aeJ NporpamMmsi,

M KOJIMYECTBO YacCOB,
O0TBOJAUMOE HA MX U3y4YeHHUe

OcHOBHOe cofepxkaHue

OCHOBHBIE BHUABI JeATECJIBHOCTH
od0yuyaromuxcs

Botuucnernusn
— C UCHOJB30BAHUEM ITOHSATHUS «MacCO-
Basl JIOJIsSI BEIIECTBA B paCTBOPE»

6 BricTpauBaTh pa3BEpHYTHIC NIUCbMEH-
HBIC U YCTHBIC OTBETHI C OIIOPOI Ha
nHpopManio U3 ydeOHUKa U CIIpaBOY-
HBIX MaTe€pHaIOB, TPAMOTHO UCHOJIB30-
BaTh U3y4YE€HHBIA NMOHATUHHBIA anmapart
Kypca XUMHUH

Tema 7. OCHOBHBI€E KJIaCChbI
HeopraHu4ecKux
coeAuHEeHUH

(11 9)

Knaccudukanus HeopraHn4ecKux
COEIUHEHMH .

Oxcuapl: cocTaB, Kiaccudukanus
(OCHOBHBIE, KUCJIOTHBIE, aM(bOTEPHBIE,
HecoJieobpa3yrolne), HOMSHKIIaTypa
(Me>xnyHaponHas W TpUBHAJIbHas) .
ITonydyenue u XumMu4yeckKue CBOMCTBa
KHCJIOTHBIX, OCHOBHBIX U aM(OTEepPHBIX
OKCHUJIOB .

OcHOBaHUA: COCTaB, KilacCH(UKALIM,
HOMEHKJIaTypa (MeXIyHapoaHas U
TpUBHANIbHAA), (PU3NUECKHE U XUMUYE-
CKHE CBOHCTBA, CIOCOOBI OJIyUYCHHUS .
Kucnorsr: cocraB, kiiaccudukanus,
HOMEHKJIaTypa, (pU3N4YecKrue U XUMHYe-
CKHE CBOICTBa, CIOCOOBI MOJIYYCHHUS .
Psin akTHBHOCTH METAJIJIOB .

6 KitaccupunupoBaTs n3ydaeMbie
BEIIIECTBa IO COCTaBy M CBOMCTBAaM .

6 CocTaBisiTh (pOPMYyJIBI OKCHUIOB,
KHCJIOT, OCHOBaHHI, COJICH M Ha3bIBaTh
HUX 0 MEXIYHapOJIHOW HOMEHKIIA-
Type.

6 IIporno3upoBaTh CBOICTBA BELLIECTB Ha
OCHOBE OOIIMX XUMHUYCCKHUX CBOMCTB
HU3YYCHHBIX KJIACCOB/TPYyNI BEIIECTB,
K KOTOPBIM OHH OTHOCSITCSI .

6 CoCcTaBIISITh MOJIEKYJISIDHBIE YpaBHE-
HUSI peaKluil, WITIOCTPUPYIOIIHX
XUMHUYECKHE CBOMCTBA U CITOCOOBI
MOJIyYEeHHST BEIIECTB N3YUYCHHBIX
KJIACCOB/TPYIIN, a Tak)Ke MOATBEp KIa-
FOIMX TEHETUYECKYIO B3aUMOCBSI3b
MEXy HUMH .
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Conu (cpenHuE): HOMEHKJIATypa,
CIOCOOBI MMOJIYYCHHSI, B3aUMO/ICHCTBHE
coJiel ¢ MeTaulaMu, KHCJIIOTaMH,
I[EeJIOYaMH H COJISIMU .

T'eHeTHUECKas CBSI3b MEXK/Y KIIaCCAMHU
HEOPTaHUYECKUX COCIUHEHUH .

JleMoHCcTpanuu

OOpa3nbl HEOPraHWYECKUX BEIIECTB
Pa3JIMYHBIX KIACCOB .

BzaumogeiictBre pacTBopa cepHOI
KkucaoTsl ¢ okcuaom meau(Il) .

Peaxknus wHelTpanuzanuu .

BriTecHeHne ogHOTO MeTamia APYTUM U3
pacTBOpa comu .

JlaGopaTopHble U NpaKTHYeCKue
pa6oTsI

JlabopamopHuvle onvimut.
BzaumopeiicTBue KUCIIOT ¢ METaJIJIAMH .
IlonnyuyeHnrne HepacTBOPUMBIX OCHOBAaHHUH .
BzaumopeiicTBue HepacTBOPUMBIX
OCHOBaHMH C KUCIOTAMH .

Pasnoxenne ruapoxcuna meau(ll) mpu
HarpeBaHuH .

Tlpakmuueckas paboma:

Ne 6 . PemreHue skcnepuMeHTaIbHBIX
3a71a4 1o TeMe «OCHOBHBIE KJIaCChI
HEOPraHUYECKHUX COSTUHEHUM .

Buviuucnenusn
— IO YPaBHEHHUSAM XUMHUYCCKUX PEaAKIIUIA

6 TTpoM3BOAMUTH BBIUMCIICHUS 110 ypaBHE-
HUSIM XUMHUYECKUX PEaKInH .

6 ITnaHUPOBATh U OCYIICCTBIISTH Ha
[IPAaKTHUKE XUMUYECKUE SKCIICPUMEHTHI,
[IPOBOJINTH HAOIIONCHUSI, IeJIaTh
BBIBOJIBI 10 pE3yJIbTaTaM SKCIICPUMEHTA .

6 CrnemoBaTh mpaBriiaM 0e30TMacHOMN
paboThI B 1aGOpaTOPUH MPHU HCTIOIB30-
BaHHHM XMMHYECKOH MOCYIbI U 060py/I0-
BaHMS .

6 VIcriosib30BaTh MPH BBIMOIHECHUH
y4eOHBIX 3a/IaHHUI U B IIpoIecce
HCCIIE0BATEIILCKOMN ASSITEIbHOCTH
HAY4YHO-IIONYJISIPHYIO JIUTEPATYypy
XUMHYECKOTO COACPIKAHUS, CIIPABOY-
HbIE MaTepuasbl, pecypcsl IHTepHeTa .

6 BeicTpanBaTh pa3BEpHyThIE TUCHMEH-
HbIE U YCTHBIE OTBETHI C OIIOPOii Ha
uHpopMaIno U3 ydeOHUKA U CIIPaBOY-
HBIX MaTE€pHUAJIOB, IPAMOTHO HCIIOJIb30-
BaTh U3YyYECHHBIA MOHATUHHBIA amnmapart
Kypca XUMHHU
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Ilpooonocenue maoan.

IIpuMepHBIE TEMBI,
pacKkpbIBaoIue JaHHbIH
pa3aeJ NporpamMmsi,

M KOJIMYECTBO YacCOB,
OTBOJAUMOE HA X U3y4YeHHUEe

OcHOBHOe cofepxkaHue

OCHOBHBIE BHUABI JeATECJIBHOCTH
od0yuyaromuxcs

Pa3zaeu 3. llepuoanyeckuii 3akoH u [leproandyeckas cucreMa XMuMHUYeCKUX 37ieMeHTOB /1. U. MeHae1eeBa.
CTpoeHHe aTOMOB. XUMHYeCKasi CBA3b. OKUC/IUTETbHO-BOCCTAHOBUTE/IbHBIE peakuui (15 q)

Tema 8. [lepuoguyeckuii
3aKoH M [lepuoguyeckas
cHCTeMa XUMHYECKHUX
ssiemeHnTOB [I. U. MeHnaeie-
eBa. CTpoeHue aToma (7 u)

TlepBBie MONBITKN KITaCCUDUKAITHH
XAMHYECKHX dJIeMeHTOB . [ToHsiTHe 0o
rpynmnax CXOJHBIX 3JIEMEHTOB (IIeO0Y-
HBIE U HIEJOYHO3EMENbHBIE METAILIIBI,
raJioreHbl, UHEPTHBIC Ta3bl) .

DJIeMEeHTbI, KOTOpbIE 00pa3yroT
am(poTepHbIE OKCUIBI U TUIAPOKCUIBI .
Ilepronuueckuii 3akon u Ilepuonu-
YyecKasl CHCTeMa XUMHUUYECKUX 3JIEMEHTOB
. . Mengaeneesa . [lepuoasl, rpynisl,
noarpynnsl . PU3n4ecKuil CMbICT
MOPSIIKOBOTO HOMEpa 3JIEMEHTa, HOMe-
pOB Iepuoja U IPyTIL .

Ctpoenne aToMoB . COoCTaB aTOMHBIX
saep . M3oromnsl . DnektpoHsl . CTpoeHue
3JIEKTPOHHBIX 000JI0UYEK aTOMOB MEPBBIX
20 xumudeckux daeMeHToB [lepuogude-
ckoit cuctemsl . 1. Meunneneena .
XapakTepucTUKa XUMHYECKOIO 3JIEMEH-
Ta IO €ro mojokeHuto B llepuoauueckon
cucteme /1. 1. Meunneneena.

6 PackprIBaTh CMBICII MEPUOIUYECKOTO
3aKOHa .

6 IToHuMaTh cyniecTBOBaHUE IIEPUOINYEC-
CKOIf 3aBUCUMOCTH CBOWCTB XMMHUYE-
CKHX DJIEMEHTOB (M3MEHEHHUE PauyCOB
ATOMOB U 3JIEKTPOOTPULIATEIILHOCTH)

U UX COCIUHEHUM OT MOJIOXKEHUS B
MEePUOJUYECKON CUCTEME U CTPOECHHUS
aTtoma.

6 YcTaHaBJIUBATh CBI3b MEXY IOJIOXKE-
HHEM 3JIEMEHTa B IEPUOIUYECKON
CHCTEME U CTPOCHHEM €To aToMa (CoCTaB
U 3apsif siapa, oOlee YMCIIO SJISKTPOHOB
U pacripeesIeHHE UX I10 3JEKTPOHHBIM
CIIOSIM) .

6 IIporHo3upoBaTh XapakTep U3MEHECHUS
CBOMCTB 3JIEMEHTOB U MX COEIMHEHHUU MO
rpynmnam u nepuojam llepuonuueckoit
CHCTEMBI .

6 XapaKTepu30BaTh XUMHUYECKHE DJIECMCH-
ThI IEPBBIX TPEX MEPUOIAOB, KA,
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3nauenne lleproguyeckoro 3akoHa

u [lepuonnueckoit cucTeMbl XUMHYE-
CKHX 3JIEMEHTOB ISl pa3BUTHSI HAYKU U
npaktuku . [{. . MengeneeB — y4&HBIH,
Hearor 1 rpaXk/IaHuH .

JleMoHCcTpanuu

KopoTkonepromnass U JITWHHOTICPHO/I-
Hast hopmbl [lepronamdeckoiit CHCTEMBI
xumudeckux snemenToB [ . 1. Mennene-
eBa.

O3HaKOMJICHHE C 00pa3llaMH METaJIOB
M HEMETAJIOB .

JlaGopaTopHble U NpaKTHYeCKue
pa6oTsI

JlabopamopHhbwiii onvim:
BzaumoneiicTBue ruapokcuia HUHKA ©
pacTBOpaMH KHCJIOT U IIeJI0YeH

KaJIbIUs M0 HUX noJjoxkeHno B [lepwo-
nudeckoit cucteme J[ . 1. Menneneena .
6 CienoBath mpaBmiiaMm Oe3oracHod pabo-
TBl B JIabOpaTOpWH IIPU HCIIOIB30BaHUU

XHMHUYECKOH MOCYyIbl U 000PYIOBAHUS .

6 BricTpanBaTh pa3BEpHYTHIC MMCHEMEH-
HBIE ¥ YCTHBIE OTBETHI C OIIOPOH Ha
nH(popmarmio u3 ydeOHHUKa U CIIpaBOY-
HBIX MaTEepHaJIOB, TPAMOTHO HCIIOJIE30-
BaTh U3yYEHHBIA MOHATUHHBIN anmapar
Kypca XHUMUH .

6 Vlctionp30BaTh NP BHITOJHEHUH
y4eOHBIX 3aJaHUN TeKCTHI yueOHUKa,
crnpaBouHble MaTepuansl (Ilepuonuue-
CKYIO CUCTEMY XHUMHUYECKHUX 3JIEMEHTOB
J1. 1. Menneneesa, TabIuIly pacTBOpPHU-
MOCTH KHCJIOT, OCHOBAHHI 1 COJICH B
BOJI€, DJIEKTPOXUMHUYECKUU PO
HanpsDKEHUH MEeTaJljioB) .

6 Mcnionb30BaTh NP BBITOJIHEHUU
y4eOHBIX 3aJJaHUi U B TIpoLiecce
HCCIIEIOBATEIBCKON IETEIbHOCTH
Hay4YHO-IIONYJIIPHYIO JINTEPATypPy
XUMHYECKOTO COAEPIKAHUSI, CIIPABOY-
HbIE MaTepHabI, pecypchl IHTepHeTa

Tema 9. Xumu4deckKkas CBsA3b.
OKMCIMTE/TbHO-BOCCTAaHOBH-
TeJIbHbIE peaKkuu

(89)

DIIeKTPOOTPHUILIATEIFHOCTH ATOMOB
XUMHYECKUX IEMEHTOB .

Xumudaeckast CBsI3b (HOHHAsI, KOBAJICHTHAsSI
THOJIsIpHAS ¥ KOBAJICHTHASI HETTOJISIPHAS) .

6 PackpbpIBaTh CMBICIT U3y4aeMBIX
HOHSITHH .

6 OmpenensTh BUA XUMHUYECKOU CBSI3U
B COCIMHECHUH .
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Oxonuarnue mabi.

IIpuMepHbIe TEMBI,
packpbiBaKIye JaHHbIN
pasjeJ nIporpamMMsli,

M KOJINY€eCTBO 4acoB,
OTBOJMMOE Ha UX U3y4YeHHe

OcHOBHOE cofep:KaHue

OCHOBHBIE BUABI A€ATE/TbHOCTH
06y4YarIxca

CreneHb OKUCIIEHUS .
OKHCITUTETHFHO-BOCCTAHOBUTEIIHHBIC
peaxiuu (OBP) . Ilpomeccer okucienus
W BOCCTaHOBJICHUS . OKHCIUTETH U
BOCCTAHOBUTEIIH .

JdeMoHcTpanun
OKHCIUTEIIbHO-BOCCTAHOBHUTEIbHBIC
peaKkuuu: TOpeHue, Peakluu pa3iiokKe-
HHSI, COCIUHCHUS

6 OrmpenensTh CTEIeHb OKHCIICHUS
XHMHYECKOTO dJIeMeHTa 1o (opmyie
€ro COeJTMHCHHUS .

6 OrmpenensiTh 2JIeMeHT (BEIIeCTBO) —
OKHCIIMTENb U 3JIEMEHT (BEIeCTBO) —
BOCCTaHOBUTEINH .

6 OOBACHATH CYIIHOCTh IPOLIECCOB
OKHCJICHUS ¥ BOCCTAHOBJICHUS .

6 CocTaBIIATh JISKTPOHHBIN OanaHc ¢
Y4€TOM YMCIIa OTAAHHBIX U IIPUHATHIX
3JIEKTPOHOB .

6 CocTaBJIATh ypaBHEHHE OKHCIUTEIIb-
HO-BOCCTAHOBUTEJIHHOW PEaKLUH .

6 Vcrionp30BaTh NPH BBITOJIHEHUH
y4eOHBIX 3aJaHUN TeKCThI yucOHUKA,
CIpaBOYHbIE MaTepUalIbl (IIEpHOANYE-
CKYIO CHCTEMY XHUMHYECKHUX 3JIEMEHTOB
J1. 1. Menneneesa, TaOIHIly pacTBOpH-
MOCTH KHCJIOT, OCHOBAaHHH U COJICH B
BOJI€, JIEKTPOXUMHUYSCKUI Psif
HanpspKEHU METaJlIoB)




1920eH 6—8 "BUWUX

(A4

9 KNIACC

(2 4 B Hegeno, BCcero 68 4, U3 HMUX 4 4 — pe3epBHOE Bpems)

IIpuMepHbIe TEMBI,
packpbiBaKye JaHHbIN
pasjeJ nIporpamMmMsli,

M KOJINY€eCTBO 4acoB,
OTBOJMMOE Ha UX U3y4YeHHe

OcHOBHOeE coaepixkaHue

OCHOBHBIE BH/bI A€STEJIbHOCTH
06Gy4yarImmuxca

Pa3geu 1. BemecTBo ¥ XuMH4YecKkue peaknuu (17 1)

IloBTOpEHUE U yT/IyGIeHUE
3HaHUIl OCHOBHBIX pa3jeioB
Kypca 8 Kjacca

G

ITepuonuueckuii 3akoH . Ilepuoguueckas
cHUCTeMa XUMHYECKHUX 3JIEMEHTOB

.U . MenneneeBa . CTpoeHHE aTOMOB .
3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB
XUMHMYECKUX 3JIEMEHTOB MEPBBIX TPEX
MEePUOJOB, Kalus, KadbLHs U UX
COEIUHEHUI B COOTBETCTBUU C MOJIOXKE-
HHMEM 3JIEMEHTOB B MEPHOIUYECKOMN
CHUCTEME U CTPOCHHEM HX aTOMOB .
Kiaccudukanuus u HomeHkIatrypa
HEOpPraHNYeCKUX BEIIECTB (MEXIyHa-
poaHas ¥ TpUBHAJIbHAS) . XUMUYECKHE
CBOMCTBA BEIIECTB, OTHOCSIIUXCS K
pa3IMYHBIM KJaccaM HEOPraHWYECKUX
COeIUHEHUI, UX TeHeTHUYeCcKasl CBsI3b
HEOpPraHNUeCKUX BEIIECTB .

CTtpoeHue BellecTBa: BUIBI XUMHUECKOU
CBSI3U M THUIIBI KPUCTAJUIMUECKUX peIlIé-
TOK . 3aBUCUMOCTH CBOICTB BEIIIECTB OT
UX CTPOCHHUS .

6 XapaKTepHu30BaTh XUMUUISCKHUE
3JIEMEHTHI IEPBBIX TPEX MEPUOIOB,
KaJIusl ¥ KaJbLUsl MO UX MOJ0KEHUIO
B Ilepuoaunueckoit cucreme 1. 1. Men-
JieieeBa .

6 KimaccuduuupoBats 1 Ha3bIBaTh
HEOPraHWYEeCKHE BEIECTBA M3YUEHHBIX
KJIaCCOB .

6 OnuchIBaTH 00IME XUMUYSCKHE
CBOIMCTBa BEIIECTB Pa3IUYHBIX KJac-
COB, MTOATBEPIKIATh CBOMCTBA MpUMepa-
MU MOJIEKYJISIDHBIX ypPaBHEHUM XUMH-
YEeCKUX PEaKui .

6 OnpenensaTh BUI XUMUUECKOI CBA3U U
TUIl KPUCTAJUTUYECKOMN peIIETKU
BEIIIECTBA .

6 IIporHo3supoBaTh CBOWCTBa BEIIECTB B
3aBHCUMOCTH OT UX CTPOCHHS .

6 BpicTpauBaTh pa3BEpPHYTHIE TMCbMEH-
HBIE U YCTHBIE OTBETHI C OIOPOH Ha
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Ilpooonocenue maoan.

IIpuMepHBIE TEMBI,
pacKkpbIBaoIue JaHHbIH
pa3aeJ NporpamMmsi,

M KOJIMYECTBO YacCOB,
OTBOJAUMOE HA X U3y4YeHHUEe

OcHOBHOe cofepxkaHue

OCHOBHBIE BHUABI JeATECJIBHOCTH
od0yuyaromuxcs

JleMoHCcTpanuu

1. Moenu KpUCTATUYECKUX PEIIETOK
HEOpPraHWYECKUX BEIIECTB .

2 . KopoTtkonepuonHasi ¥ JUTMHHOIIEPHUOI-
Hast popmbl [leproanyeckoit cucTeMbI
xuMHuyeckux snemeHToB [ . U . Mennaene-
eBa

“HGOPMAIUIO U3 yYEeOHNUKA U CIIPaBOU-
HBIX MaTE€pHAJIOB, TPAMOTHO HCIIOJIB30-
BaTh U3yYECHHBIA NOHATUHHBIN anmapar
Kypca XUMUH .

6 Mcrmonp30BaTh NpH BEITOJHEHUHN
y4eOHBIX 3aJIaHHUI U B IIpoIecce
HCCJIEA0BATENBCKON AeATEIbHOCTH
HAay4YHO-IONYJISIPHYIO JIUTEpaTypy
XHMHMYECKOI'O COJIEpKaHus, CIIpaBoY-
HbIE MaTepuabl, pecypchl Hrepnera

Tema 1. OCHOBHBIE 3aKOHO-
MEpPHOCTH XMMHUYEeCKUX
peakumit

(49)

Krnaccudukanuss XHuMHYECKUX peaKIUit
110 Pa3JIMYHBIM NpHU3HaKaM (10 YUCITY U
COCTaBYy y4acCTBYIOIIMX B PEaKIIHMU
BEILIECTB, 10 TeII0OBOMY 3 dekTy, mo
U3MEHEHMIO CTEIeHEeH OKHCIICHUS
XHMHYECKHX 3JIEMEHTOB, 110 00paTHMO-
CTH, IO YYaCTHIO KaTaJl3aTopa) .

DK30- U SHIOTEPMHUYECKHE PEaKIUH,
TEpMOXUMUYECKHE ypaBHeHUs . IloHs-
THE O CKOPOCTH XMMHYECKOH PEaKIHH .
TToHsiTHE O TOMOTECHHBIX M T'€TEPOTCHHBIX
peakmusx . [loasitue 00 oOpaTUMBIX

6 PackpbIBaTh CMBICIT U3yYaeMbIX
MOHATUU U MPUMEHSATH 3TH MOHSITUS
IIPYU ONMCAHUM CBONCTB BEILIECTB U UX
IpeBpaIleHUiA .

6 KinaccupunupoBath XuMHUUECKHE
peaKknuy MO Pa3JIMUHBIM IMPU3HAKAM .

6 YcTaHaBIMBaTh 3aBUCUMOCTb CKOPOCTH
XUMHYECKOH peakIUM OT Pa3INIHbBIX
(dakropos.

6 [IporHo3upoBaTh BO3MOKHOCTH
MPOTEKAHUS XUMHUUECKHX MpeBpale-
HHUH B Pa3IUYIHBIX YCIOBHSIX .
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W HEOOpaTHMBIX XHUMHUYECKHX PEaKIIH-
six . [ToHsTHE 0 XUMHUYECKOM paBHOBE-
cuu . DPaKTOpPHI, BIUSIONINE HA CKOPOCTH
XHUMHUYECKOU PEaKIIMU U IOJIOXKCHUE
XHUMHUYECKOTO PABHOBECHS .
OKHCITUTEITFHO-BOCCTAHOBUTEIIBHBIC
peakiuu (JICKTPOHHBIN OalaHC OKHUCITH-
TEJILHO-BOCCTAHOBUTEIILHOW PEaKIIUM) .

JleMoHCcTpanuu

1. 3aBUCHMOCTH CKOPOCTH XUMHUYECKOH
peaKkuu OT pa3IuYHbIX (aKTOPOB .

2 . Bo3zgeiicTBue katammzaTopa Ha
CKOPOCTh XMMHUYECKOH peaKIuH .

3 . [Ipumeps! HeoOpaTUMBIX U 00paTH-
MBIX pPEeaKIui .

4 . CmelieHUe paBHOBECHSI XUMHYECKOH
peaKuuy .

Botuucnenusn

— KOJIMYECTBA BeEIIeCTBa, 00bEMA U

MacChl peareHTOB UJIX MPOJAYKTOB IO
YPaBHEHHSIM XUMHYCCKUX PEaKIUid

6 OmnpenensaTb OKUCIUTEIb U BOCCTAHO-
Butens B OBP .

6 CoCTaBIATH AJIEKTPOHHBIA OaraHC
peakuuu .

6 IIpou3BOAUTH BBHIYUCIIEHUSA 10 XHMMHYE-
CKHM YPaBHECHHSIM .

6 BeicTpanBaTh pa3sBEPHYTHIE MUCHMEH-
HBIE U YCTHBIE OTBETHI C OITOPON Ha
HHGOPMAIUIO U3 YYEeOHNUKA U CIIPaBOU-
HBIX MaTE€pHAaJIOB, TPAMOTHO HCIOJIB30-
BaTh U3yYECHHBIH MOHATUHHBIN anmapar
Kypca XUMUH .

6 Mcrmonp30BaTh NpH BEITOJHEHUU
Y4eOHBIX 3aaHuii U B Ipolecce
HCCIIEA0BATENBCKON AeATEIbHOCTH
HAay4YHO-IONYJISIPHYIO JIUTEpaTypy
XHMHMYECKOI'O COJIEpKaHus, CIIpaBoy-
HblE MaTepuasbl, pecypchl IHTepHeTa

TeMma 2. JJieKTpoIMTHYeCKas
AUcconanusa. XuMn4yecKkne
peaxnyy B pacTBOpax

(84)

Teopus 3IEKTPOTUTUUECKON AUCCOIUA-
UM . DIEKTPOJIUTHI U HEIIISKTPOIIUTHI .
KaTtnonsl, aHnOHEI . MeXaHU3M TUCCO-
HUAIUU BEIISCTB C Pa3IUYHBIMU
BHUAMH XUMHYECKOM cBs3H . CTeneHb
nuccoruanuy . CUIbHBIE U ClTa0bIe
SJIEKTPOITUTHI .

6 PackpbIBaTh CMBICI H3Y4aeMbIX
MOHSITUN, a TAK)KE CMBICI TEOPUH
NEKTPOJIUTUIECKON AUCCOIIHAIINH .

6 OOBSCHSITH MPUIUHBI ITEKTPOMPOBO/I-
HOCTH BOJIHBIX PACTBOPOB .

6 COCTaBIISITH YPAaBHEHHS JUCCOILHAIIAN
KHCJOT, IIEJIOYEH U COJICH, MOJIHBIC
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Ilpooonocenue maoan.

IIpuMepHBIE TEMBI,
pacKkpbIBaoIue JaHHbIH
pa3aeJ NporpamMmsi,

M KOJIMYECTBO YacCOB,
OTBOJAUMOE HA X U3y4YeHHUEe

OcHOBHOe cofepxkaHue

OCHOBHBIE BHUABI JeATECJIBHOCTH
od0yuyaromuxcs

Peakmun noHHOTO OOMEHa, YCIOBHS HX
nporekanus . MloHHble ypaBHEHUS
peaxuuii .

XUMHYECKHE CBOMCTBA KHUCIJIOT, OCHOBA-
HHI U coJIel B CBETe MpeJICTaBIeHUH 00

AEKTPOIUTHYECKOH nucconmaruu . Cpena

pactBopa . [ToHsATHE O TUAPOIIN3E CONEH .
KauecTBeHHBIC peakIMd Ha KaTHOHBI
Y aHHOHBI .

JleMOHCcTpauuu

DnekTpuyeckas NpOBOAUMOCTb PacTBO-
POB BELIECTB; JBUKEHHE HOHOB B DJIEK-
TPUYECKOM I10JIE .

OmnBITHI, WILTIOCTPUPYIOLINE NPU3HAKH
OPOTEKaHUs PeaKuii HOHHOTO OOMEHa .
OmnBITHI IO ONPEAEISHHUIO CPEIbl B
pacTBOpax coJied (xjJopuaa HaTpus,
KapOoHaTa HaTpWsl, XJIOPHUAA IIMHKA) .

JlaGopaTopHble U NpaKTHYeCcKue
pa6oThbl

Jlabopamopnuwiil onvim:

Peakunu HOHHOTO OOMEHa B pacTBOpax
3JIeKTpoanuTOB: cynbdara meau(1l)

M COKpamEHHBIE MOHHBIC yPaBHEHHUS
XUMHYECKHUX PEaKIINi MOHHOTO
oOMeHa .

6 [TmaHnpoBaTh M OCYIIECTBIISATH Ha
MPaKTUKE XUMHYSCKHE SKCISPUMEHTBHI,
MIPOBOJINUTH HAOJIFOJICHUSI, JIeNaTh
BBIBOJIBI IO pe3yJIbTaTaM 3KCIIEPUMEH-
Ta.

6 CrnenoBaTh IpaBWiIaM O0e30TacHON
paboThl B J1aOOPAaTOPHUH MPU UCIIOIB30-
BaHMM XMMMYECKOH IOCYyIbl U 000pyno-
BaHUA .

6 IIpon3BOOUTH BBIYUCIIEHHUS MO XMMHUYE-
CKHUM ypaBHEHUSM .

6 BeicTpanBaTh pa3BEPHYTHIC MUCHMEH-
HbIE U YCTHBIE OTBETHI C OIIOPOH Ha
uHpopMaIuio U3 yueOHUKA U CIIPaBOY-
HBIX MaTE€pHUaJIOB, TPAMOTHO HCIIOJIb30-
BaTh NU3y4YE€HHBIN NOHATUWHBINA annapart
Kypca XUMUH .

6 Mcrionp30BaTh NP BHITOJIHEHUN
Y4eOHBIX 3aJaHUI U B TIPOIIECCEe
HCCIIEIOBATEIILCKON AeSITeIFHOCTH
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u m€noun, KapooHaTa HATPUS U COJIA-
HOH KHCJIOTBI, peakuusl HeHTpaiu3auu
MEXAY TMAPOKCHIOM KaJIusl U COJISTHOM
KHCJIOTOM .

Ipaxmuueckas paboma:

Ne 1. PenreHne skcriepuMeHTaIBHBIX

3a/1a4 110 TeMe .

Botuucnenusn

— IO YPpaBHCHUAM XUMHUYCCKHUX peaKHI/Iﬁ

HayYIHO-IIONYJIIPHYIO JINTEPATYPY
XUMHUYECKOT'O COJAEpKaHUsl, CIIPaBOY-
HbIE MaTepualibl, pecypchl IHTEepHeTa

Pa3geu 2. HemeTa/uibl U UX cOeAUHEHUs (24 1)

Tema 3. O611aa XapaKTepu-
CTHUKA XUMHW4YEeCKHX 3J1eMeH-
TOB VIIA-rpynnsl. 'ajiorens!
(49)

OOmas xapaKTepUCTUKA TaJIOTEHOB .
OCOOEHHOCTH CTPOCHMSI AaTOMOB 3THX
2JIEMEHTOB, XapaKTepHbIE ISl HUX
creneHu okucaeHus . CTpoeHue u
(u3nyeckue CBONHCTBA MPOCTHIX Be-
IECTB — rajoreHoB . XUMHYECKHE
CBOIICTBa Ha IIpUMepe XJIopa (B3aUMO-
JleicTBUE C METa/UIaMU, HEMETaJJIaMH,
menouamu) . Xsoposoaopon . CossiHast
KHMCJIOTa, XUMHYSCKUE CBOMCTBA,
noiy4deHue, npuMenenue . Kauectsen-
HbI€ PEaKLUH Ha rajJoreHUI-UOHBI .
JeiicTBue XJ10pa U XJIOPOBOIOPOJA Ha
OpraHu3M 4eJjioBeka . Baxxnelue
XJIOPUIBI U UX HAXO0XKICHHUE B MPUPOJE .

JdeMoHcTpauuu
BI/I,HSOMaTepI/IaJ'ILII TaJIOTCHBI U UX
COCIUHCHMUS .

OO6pa31sl XJIOPUAOB .

6 OOBSICHATH O0IIHE 3aKOHOMEPHOCTH B

W3MEHEHUHU CBOMCTB HEMETAJIJIOB U UX
COEAMHEHMIH B Ipeiesiax MajlbIX IepPHO-
JI0B U riaBHBIX noarpynn Ilepuonnyge-
CKOU CHCTEMBI XMMHUUYECKHUX 3JIEMEHTOB
¢ y4€TOM CTPOEHHSI UX aTOMOB .

6 Xapakrepu3oBaTb GU3NUECKHUE U XU-

MHYECKHE CBOWCTBA MPOCTHIX BEIIECTB
raJlIoreHOB (Ha IIpUMepe Xj0pa) u
CJIO’KHBIX BEWIECTB (XJIOPOBOIOPO.A,
XJIOpUa HATPHUsI), CIIOCOOBI X MMOTyde-
HHSI, IPUMEHCHHE U 3HAYCHHUE B
[IPUPOJIC U YKU3HH YEITOBEKA .

6 OmnpenensiTb TaJIOT€HUI-HOHBI B

pacTBope .

6 IImanupoBaTh U OCYIIECTBIISATH Ha

MPAKTUKE XUMHYECKHAE IKCIIEPUMEHTHI,
MPOBOAUTH HAOIIOACHUS, ACTIaTh
BBIBOJBI IO pe3yJIbTaTaM SKCIIEPUMEHTA .
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Ilpooonocenue maoan.

IIpuMepHBIE TEMBI,
pacKkpbIBaoIue JaHHbIH
pa3aeJ NporpamMmsi,

M KOJIMYECTBO YacCOB,
OTBOJAUMOE HA X U3y4YeHHUEe

OcHOBHOe cofepxkaHue

OCHOBHBIE BHUABI JeATECJIBHOCTH
od0yuyaromuxcs

JlabopaTopHble U NPaKTHUYeCKHe
paéoTsl

Jlabopamopmnwiii oneim:
Pacno3znaBanue XJI0pua-HOHOB .
IIpaxmuueckas paboma:

Ne 2. TlomydeHue CONSTHONW KHUCIIOTHI,
n3ydeHue e€ CBOMCTB .

Boiuucnenusn

— O YpaBHEHHUSIM XHMHUYECKHUX peak-
LU, €CIIM OJIMH U3 PearcHTOB JaH B
U30bITKE;

— 0OBEMOB ra30B I10 YPaBHESHUIO
peaKkuuy Ha OCHOBE 3aKOHA O0BEMHBIX
OTHOIIICHUH Ira30B

6 CrienoBaTh mpaBrmiiaM 0e30macHO pabo-
THl B J1aOOpPaTOPUM TIPH HCTOJIE30BAHUH
XHMHYECKOU MOCYIbI U 000PYIOBAHUS .

6 BricTpanBaTh pa3BEpHYTHIC MUCHMEH-
HBIE U YCTHBIE OTBETHI C OITOPOH Ha
nHpopMauo U3 ydeOHUKa U CIIpaBOY-
HBIX MaTE€pHUaJIOB, IPAMOTHO HCIIOJIB30-
BaTh U3y4YE€HHBIA MOHATUNHHBIA anmapat
Kypca XUMUH .

6 Vcrionp30BaTh MPH BBITOJIHEHUH
y4eOHBIX 3aJlaHUi U B IIpo1iecce
HCCIIE0BATEIILCKOM ASATEIBHOCTH
HAaY4YHO-IIONYJISIPHYIO JIUTEPATYPY
XHMHYECKOI'0 COJIep)KaHUs, CIIPpaBOY-
HbIE MaTepHalbl, pecypcol VIHTepHeTa

Tema 4. O611as XapaKTepH-
CTHMKA XMMUYECKHUX 3JIeMeH-
TOB VIA-rpynnsl. Cepa u eé
coeguHeHus (5 u)

OO11as XxapaKTepUCTUKA AIEMEHTOB
VIA-rpynmnel . OcCOOCHHOCTH CTPOCHUS
aTOMOB 3THX 3JIEMEHTOB, XapaKTepHBIE
IUI HUX CTeNeHH okucieHus . CTpoeHue
" pusnyeckue CBOMCTBA MPOCTHIX
BEIIECTB — KHCIJIOPOJA U CEPHI .
AnnotponHele MOAU(HUKALUK  KHUCIOPO-
1a ¥ cepbl . XUMHUYECKUE CBOMCTBA CEPHI .
CepoBoopoJ, cTpoeHue, HU3HIecKUe

6 OOBSACHSITH OOILINE 3aKOHOMEPHOCTH
B UBMCHEHUHU CBOHCTB 3JIEMEHTOB
VIA-rpynnsl 1 ux coeJUHEHUH
C Y4ETOM CTPOEHMSI UX aTOMOB .

6 XapakTtepu3oBaTh (puU3NUECKUE
1 XUMHUYECKHE CBOWCTBA IIPOCTOTO
BEILIECTBA CEPBI U €€ COeNHEHU
(cepoBOOPOIA, OKCHIOB CEPHI, CEPHOIT
KHCJIOTHI, CyJb(}aToB), CIIOCOOBI UX




1920 ey 6—8 "BUWUX

Ly

U XAUMHYEeCKHe cBOMCTBA . OKCUIBI CEPBI
KaK IPeJICTaBUTENIN KUCIOTHBIX OKCH-
noB . CepHas KUCIIOTa, (PU3NIECKUE

U XUMHYECKHE CBOMCTBa (00IIHE Kak
IpescTaBUTEeNs Kilacca KUCIOT U CIeIH-
(uyaeckue), MpuMeHEHHE .

XnMHYecKre peakiuH, JIe)KaIIe B OC-
HOBE IPOMBIIIJICHHOTO crioco0a moiryde-
HUSI CEpHOM KMCJOTBI . ANnapartsl U
MPOTEKaOIINe B HUX ITPOIecCHl (Ha IpH-
Mepe MPON3BOACTBA CEPHOM KHUCIIOTHI) .
Coiu cepHOH KMCIOThI, KaueCTBEHHas!
peakius Ha Cynb(aT-HoH .

HaxoxxneHue ceprl U e€ coeTuHEeHU

B IIpUpOJE . XUMUYECKOE 3arpsi3HEHUE
OKpYXKalolel cpesibl COeIMHEHUIMHU

cepbl (KMCIIOTHBIE IO/, 3arpsi3HEHHE
BO3/yXa U BOJOEMOB), CIIOCOOBI €ro
NPEeAOTBPALLCHHUS .

JleMoHCcTpauuu

Konneknuu (Bumeomatepuaisl): cepa
U e€ COeIMHEHUA .

OOyrinuBaHHue caxapa IoJ AeHCTBUEM
KOHILICHTPUPOBAHHON CEPHON KHUCIIOTHI .

JlaGopaTopHble U NpaKTHYecKue
pa6oThbl

Jlabopamopuvie  onvimul:
OOHapyxeHne cyinb(})aT-HOHOB .
BzaumopetictBue pa3baBieHHON CEpHOM
KHUCJIOTHI C ITUHKOM .

[OJIyYCHHUs], IPUMEHCHUE U 3HAYCHUE
B MPUPOJIC U KU3HH YCIIOBEKA .

6 OrmpenensiTh HATHYHAE CYIb(aT-HOHOB
B pacTBoOpeE .

6 OOBSCHATH CYIIHOCTH DKOJIOTHYECKUX
po6ieM, CBA3aHHBIX C IepepaboTKon
COEIMHEHUH CepHl .

6 TTnaHUPOBATh U OCYIISCTBIISATH Ha
MMPAaKTHKE XUMUYECKHE SKCIIEPUMEHTHI,
IIPOBOAVTE HAOIIOASHUS, AeIaTh
BBIBOJIBI 10 PE3yJIbTaTaM SKCIIEPUMEHTA .

6 CrenoBaTh IpaBHJIaM O0e30TIacCHOMN
paboThl B J1aOOPAaTOPHUU IPU UCIIOIIB30-
BaHMM XMMMUYECKOH IOCynbl U 006opyno-
BaHMUS .

6 IIpou3BOAUTH BBIYMCICHUSA IO XHUMHYE-
CKHMM YPaBHECHHSIM .

6 Vcrionp30BaTh IPU BBITOJIHEHUH
y4eOHBIX 3aJJaHUN TEKCThI yucOHUKa,
crnpaBoyHble MaTepuansl (ITepuonuue-
CKYIO CHUCTEMY XHUMHUUYECKUX IEMEHTOB
J1. 1. Menneneesa, TabIuIily pacTBOpH-
MOCTH KHMCJIOT, OCHOBAaHMH U coJeit
B BOJI€, PJIEKTPOXUMHUUECKHUH DS
HanpspKEHUH METaJlioB) .

6 Vcrionp30BaTh NpH BHITOJIHEHUH y4eo-
HBIX 3a/IaHUH U B MPOLIECCe UCCIIeA0Ba-
TEJIBCKOM eI TeIbHOCTH Hay4HO-IIOIY-
JIAPHYIO JINTEPaTypy XMMHUYECKOTO
COJIepKaHMsl, CIPABOYHBIC MaTepHAJIbI,
pecypcbl UntepHera
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Ilpooonocenue maoan.

IIpuMepHBIE TEMBI,
pacKkpbIBaoIue JaHHbIH
pa3aeJ NporpamMmsi,

M KOJIMYECTBO YacCOB,
O0TBOJAUMOE HA MX U3y4YeHHUe

OcHOBHOe cofepxkaHue

OCHOBHBIE BHUABI JeATECJIBHOCTH
od0yuyaromuxcs

Botuucnenusn

— [0 YpaBHEHHSIM XUMHUUECKUX PEaKIH;
— MacCOBOM JIOJIM BBIXOJ1a MPOAYKTa
peakuu

Tema 5. O611as xapakTepu-

CTMKa XUMHY€ECKHX dJ1eMeH-

TOB VA-rpynnsl. A30T,

docdop u ux coeguHeHus
7 )

OO11as xapaKTepHUCTHKa SJIEMEHTOB
VA-rpynmbl . OcoOeHHOCTH CTPOSHUS
aTOMOB 3THX 3JIEMEHTOB, XapaKTEepPHbIC
JUIL HUX CTCIIEHU OKHCIJICHUS .

A30T, pacupocTpaHEeHHE B IIPUPOJE,
(u3nyecKue 1 XMMHUYECKHE CBOWCTBA .
Kpyrosopor azora B npupoze .

AMMMaK, ero pusnyeckue u XuMuye-
CKH€ CBOMCTBA, MOJIyYCHHUE U IPUMEHEe-
Hue . Conu aMMOHMS, UX (pusnyeckue
U XUMHUYECKHE CBOHCTBA, IPUMEHEHHE .
KauecTBennast peakius Ha MOHbI
aMMOHUS .

A3zoTHas kuciora, e€ ¢pusndecKue

W XMMHYECKHE CBOHCTBA (0OIIMe Kak
MpeACTaBUTENS Kilacca KHCIOT U
cenuduydeckue) . Mcnonp3zoBanue
HHATPATOB U COJICHi aMMOHHS B KauyeCTBE
MHHEpaIbHBIX YJ0OpeHU .

6 OOBACHATH 001IME 3aKOHOMEPHOCTH B
U3MEHEHHMH CBOMCTB 3JIEMEHTOB
VA-rpynnsl 1 X COEIMHEHUN ¢ yu4éTOM
CTPOGHHMS UX aTOMOB .

6 Xapakrepu3oBaTb (GU3NUECKHUE U
XHMHYECKHE CBOMCTBA MPOCTHIX
BeILLEeCTB a30Ta u pocdopa u ux coeau-
HEHUM (aMMHaKa, COJIeH aMMOHUS,
a30THOM KHMCJIOTBI, HUITPATOB, OKCH/IA
docdopa(V) u dpochopHOil KHCHOTHI,
docdaroB), cnocoObI UX MOIYUCHUS,
IIPUMEHECHHUE U 3HAYCHHE B IIPUPOJIES
W )KU3HU YeJIOBeKa .

6 OrmpenensiTe HOHBI aMMOHHS U (oc-
(aT-uoHsI B pacTBOpE .

6 OOBSICHATD CYITHOCTH 9KOJOTHUECKUX
po6JIeM, CBA3aHHBIX C HaXO0XKICHUEM
coequHeHwuit azora u ¢pocdopa B
OKpY>Karolleu cpesie .
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XUMHYECKOE 3arpsSI3HEHNE OKPYIKar0-
Ieil cpeabl COeAUHEHUSIMU a30Ta
(KUCJIOTHBIC JOXKIIH, 3arps3HCHUE BO3/Y-
Xa, MOYBBI U BOJIOEMOB) .

Dochop, asutorporrHEIe MO (PUKATNN
docdopa, pusnueckne U XUMHISCKUE
CBOICTBA.

Oxcug dpocdopa(V) u dochopras
KHCJIOTa, (pU3ndecKkne U XUMHUYECKHE
cBOiicTBa, osyueHne . KauecTBeHHas
peakius Ha GpocdaT-HOHBHI .
Hcnonp3oBanne GochaTtoB B KauecTBE
MHHEpaIbHBIX YI00peHuil . 3arps3HeHHe
TIPUPOJHBIX BOAOEMOB dochaTamu .

JleMoHCcTpanuu

Komnexuun: ¢ocdop u ux coequHeHus .
BzaunmopelicTBre KOHIEHTPUPOBAHHOM
a30THOMU KHCJIOTHI C MEABIO .

JlaGopaTopHble U NpaKTHYeCKue
pa6oTsI

Jlabopamopnvie onvimol:

1 . BsaumopeiicTBue coieil aMMOHHMSA

C IIETOYBIO .

2 . O3HakomileHHe ¢ oOpa3naMu a30THBIX
u GocPOopHBIX yIOOpEeHUH .
Tlpakmuueckas paboma:

Ne 3. [NonyuyeHue amMMuaka, U3y4eHHE
€ro CBOUCTB .

Boviuucnenusn
— MO YPaBHEHUSIM XUMHUYECKHUX peak-
80%0%14

6 [ImanupoBaTh U OCYIIECCTBIISITh HA
MPAKTUKE XUMHUYECKHUE DKCIIEPUMEHTEL,
MIPOBOAUTH HAOJFOJICHUSI, JICIaTh
BBIBOJIBI IO pPe3yJIbTaTaM SKCIIEPH-
MEHTA .

6 CrnenoBaTh IMpaBmiIaM 0e30IMacHOMN
paboTHI B JITaGOPATOPUU MPHU UCTIOJTH30-
BaHUW XHMHYECKOH MOCYIbl B 000pymo-
BaHUS .

6 ITpou3BOHUTEL BBIYHCICHUS MO XHMUYC-
CKHUM ypaBHEHHUSM .

6 VMlctionp30BaTh NP BHITOJIHEHUH
y4eOHBIX 3aJaHUN TeKCTHI yueOHUKa,
CIpaBOYHBIE MaTepHaIbI (IIEPHOTIYe-
CKYIO CUCTEMY XHUMHUYECKHUX DJIEMESHTOB
J1. 1. Menneneesa, TabIuIy pacTBOpPHU-
MOCTH KHCJIOT, OCHOBAHHI U COJICH B
BOJIE, DJICKTPOXUMHUYCCKUH PsiJT
HanpsDKEHUH METaJljioB) .

6 Mlcrionipb30BaTh NP BBHITOJIHEHUN
y4eOHBIX 3a/laHHUi U B Ipoliecce
HMCCJIIENOBATEILCKOM JIEITEILHOCTH
HAyYHO-IIONYJIIPHYIO JINTEPATYPY
XUMHYECKOTO COJIEPIKaHUsI, CIIPaBOY-
HbIE MaTepHUabl, pecypchl VIHTepHeTa
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Ilpooonocenue maoan.

IIpuMepHBIE TEMBI,
pacKkpbIBaoIue JaHHbIH
pa3aeJ NporpamMmsi,

M KOJIMYECTBO YacCOB,
OTBOJAUMOE HA X U3y4YeHHUEe

OcHOBHOe cofepxkaHue

OCHOBHBIE BHUABI JeATECJIBHOCTH
od0yuyaromuxcs

Tema 6. 061251 XapaKTepuc-
THKa XUMHUYECKHX 3JIEMEH-
TOB IVA-rpynnsi.

Yriepoj v KpeMHUI U UX
coeJHeHUs

(89)

VYriepon, ammoTpoIrHbie Moauduka-
IIUH, PACIPOCTPaHCHHUE B MPHUPOJE,
(usryeckue u XUMHUYECKHE CBOMCTBA .
Ancopbuust . KpyroBopor yriiepoxa

B IIPUPOJIC .

OkcHpl yriieponaa, ux Gu3ndecKue

U XMMHYECKHE CBOMCTBa, UX JcHCTBUE
Ha J)KMBbIE OPraHU3MBbI, [IOJIyUYSHHUE

U NpUMEHEHHUe . DKOJOTHYECKHUEe Mpoodiie-
MBI, CBSI3aHHBIC C OKCHJIOM yTJIEpO-
na(IV); runore3a ri106abHOrO MOTEILIS-
HHS KJIMMAaTa; TapHUKOBBIA dPPEKT .
VYronpHas KUCJIOTa U €€ COMH, UX
(u3nyecKue U XMMUYECKHUE CBOWCTBA,
rnoslyyeHue u npumeHeHue . Kauecrten-
Hasl peakius Ha KapOOHAT-HOHBI .
Hcnonp3oBanue kapOOHATOB B OBITY,
MEJUIMHE, IPOMBIIUICHHOCTH, Cellb-
CKOM XO3SHICTBE .

ITepBoHa4anbHBIC TOHATHS OO0 OpraHu-
YECKHX BEIIECTBaX KaK O COSIUHEHUSIX
yriepojaa: 0COOEHHOCTH cocTaBa U
crpoeHnus . [ToHATHE 0 GMONOTHYECKH
BaYKHBIX BEIICCTBAaX: KMpax, Oceikax,

6 OOBSICHSTH O0IIHEe 3aKOHOMEPHOCTH
B U3BMEHEHUHU CBOHCTB JIEMEHTOB
IVA-rpynmnsl 1 uX COeAUHEHHUI C y4é-
TOM CTPOEHHS UX aTOMOB .

6 XapakTepu3oBaTh (QU3NYECKHUE
U XUMHUYECKHE CBOMCTBA MPOCTHIX
BEILECTB yIIepoaa U KPEMHHUS U UX
COeIMHEHUH (OKCUI0B yriepoaa,
YTOJIBHOM KHUCJIOTBI, KApOOHATOB,
OKCHJa KPEMHHUs, KPEMHUEBOW KHUCIIO-
ThI, CHUINKATOB), CIIOCOOBI UX MOJIy4e-
HUsI, IPUMEHEHHE U 3HaUYCHHE B
NPUPOJE U )KU3HU UEJIOBEKA .

6 Onpenensate KapOOHAT- M CHUIIMKAT-
HOHBI B pacTBOpE .

6 OOBACHATH CYIIHOCTb SKOJIOTHYECKHUX
po0JIeM, CBA3AHHBIX C HaXO0XXICHUEM
YTJIEKUCIIOTO ras3a B OKpY Karomel
cpene.

6 NnmocTpupoBaTh B3aUMOCBSI3b
HEOPraHUYECKUX COeIUHEHHH yTriepoaa
Y OPTaHMYECKHX BEIIECTB .

6 IImannpoBaTh U OCYIIECTBIIATH Ha
MPaKTUKE XUMHYECKHE SKCIEPUMEHTBHI,
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yrieBonax . MarepuaibHOe eIHHCTBO
OpraHUYeCKUX U HEOPTaHHYECKHX
COCJIUHEHUH .

Kpemuuii, ero ¢pusndeckue u xumude-
CKHE CBOMCTBA, MMOJIy4YeHHE U IPUMEHe-
HHUE B DJIEKTPOHHKE .

CoeuHEeHUsT KPEMHHUSI B TIPUPOJIC .
OO0mue npeacTaBlIeHUS 00 OKCUIE
kpemHusI(1V) 1 KpeMHHEBOI KHCIIOTE .
CwHKaTtel, UX HCIOJIB30BaHHE B OBITY,
MEUIIMHE, TPOMBINIICHHOCTH . Bax-
HEWIIIe CTPOUTEIbHBIE MaTePUaIb:
KepaMHKa, CTeKJIO, [IeMEHT, OSTOH,
s)kene300eToH . [Ipobnembr 6e3omacHoro
HCIIOJI30BAHMS CTPOUTEIIBHBIX MaTe-
pHaJIOB B IOBCEHEBHOM KU3HH .

JleMOHCcTpauuu

Monenu KpUCTAIIINYECKUX PEeIIETOK
anmMasa, rpadura, MOJEKYJIbl QyJuiepe-
Ha.

AncopOuust pacTBOPEHHBIX BEIIECTB
aKTMBUPOBaHHBIM yruém . [IpoTuBoras .
Buzneomarepuansl: CHIMKaTHAs TIpO-
MBILIJIEHHOCTD .

Moaenu MOJIEKYJl OpraHHYeCKUX Be-
LIECTB .

JlaGopaTopHble M NMpaKTHYecKue paGoThl
Jlabopamopnuwiil onvim:
KadgecTBenHas peakuust Ha KapOOHAT-HOH .

MPOBOJIUTH HAOIOACHUS, JENaTh
BBIBOJIBI TI0 PE3yJIbTaTaM JKCIICPUMEHTA .

6 CrnenoBaTh IMpaBmiIaM 0e30IacHOM
paboThI B 1a00paTOPUH MIPU HCITOIB30-
BaHUHM XHUMHUYECKOW IMOCYIBI U 000pyI0-
BaHUS .

6 Mcnonb30BaTh MPU BBIMTOJTHCHUH
y4eOHBIX 3aJaHUN TeKCTHI yueOHMKa,
cripaBodHbIe MaTepuaibl (ITepuognye-
CKYIO CUCTEMY XHUMHUYECKHUX DJIEMEHTOB
J1. . Mennerneesa, TabIHILy pacTBOpPH-
MOCTH KHCJIOT, OCHOBAHHI U COJICH B
BOJIE, DJIEKTPOXUMHUUCCKUH PsiJT
HAIPSHKCHUH METaJUIOB) .

6 Mcnonb30BaTh NpHY BBINOJIHEHUHN
y4eOHBIX 3a/laHHI U B Ipoliecce
HCCJIeI0BaTECIbLCKON IS TSIBHOCTH
Hay4HO-IIOIIYJISIPHYIO JUTEPATYpPy
XUMHUYECKOT'0 COJEPIKaHUsA, CIIPaBOU-
HBIE MaTepualibl, pecypchl UHTEepHeTa
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Ilpooonocenue maoan.

IIpuMepHBIE TEMBI,
pacKkpbIBaoIue JaHHbIH
pa3aeJ NporpamMmsi,

M KOJIMYECTBO YacCOB,
OTBOJAUMOE HA X U3y4YeHHUEe

OcHOBHOe cofepxkaHue

OCHOBHBIE BHUABI JeATECJIBHOCTH
od0yuyaromuxcs

Ilpakmuueckue pabomoi:

Ne 4 . IlonydeHne yriekuciaoro rasa .
KavectBeHHast peakuus Ha KapOOHAT-HOH
Ne 5. Pemienne skcrnieprMeHTaIbHBIX
3a1a4 o teMe «HemeTamnsn .

Boiuucnenusn

— O ypaBHEHUSIM XMMHUYECKUX peak-
LU, €CIIM OJIMH U3 PearcHTOB JaH B BUJC
BOJIHOTO pacTBOpa C U3BECTHOI MacCOBO
noJei

Pa3geu 3. Meta/uibl 1 ux coeguHeHus (20 u)

Tema 7. O6uiMe cBoMcTBa
MeTaJl/IOB
(49)

OO11as XxapaKkTepucTUKa XUMHYECKUX
3JIEMEHTOB — METAJIOB HA OCHOBaHUU
ux nonoxkenus B Ilepunoanueckoit
CHUCTEME XMMHUYECKUX IJIIEMEHTOB

J .U . MenneneeBa u CTpOEHHUS aTOMOB .
CrpoeHne MeTamioB . Meramindeckas
CBSI3b U METAJJIMYecKas KpUCTaJUIMJe-
cKkasi pemeéTka DIEKTPOXUMUYECKUN
psA HampspkeHUW MmeraniaoB . Duzuue-
CKHE M XUMHUYECKUE CBOICTBA METAJLIOB .
OO6ure crmocoObl MONydeHUsT METaIOB .

6 PackpbIBaTh CMBICIT U3y4aeMbIX
MOHATUU U MPUMEHSATH 3TH HNOHSITHUS
IIPU ONMCAHUM CBOHCTB BELIECTB U UX
IpeBpaIleHUiA .

6 OOBSICHATH OOIIIMEe 3aKOHOMEPHOCTH B
U3MEHEHHUHU CBOMCTB 3JIEMEHTOB-METaJI-
JIOB U UX COEIUHEHUM C YU4ETOM CTpOe-
HHS UX aTOMOB .

6 XapakTepu30oBaTh CTPOCHHUE METAJIJIOB,
o6mre GU3NIECKUEe U XUMHYECKHUE
CBOMCTBA METANJIOB .
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TIoHsiTHE O KOPPO3UH METAIIOB U
OCHOBHBIE CITOCOOBI 3aIIUTHI OT KOPPO-
3un . CroaBsl (CTallb, YyTyH, IIOPATIOMHA-
HHH, OpoH3a), UX IPUMEHEHUE B OBITY U
TIPOMBIIIUIEHHOCTH .

JleMoHCcTpanuu

O3zHakoMIIeHHE ¢ oOpa3aMu MeTallIOB U
CIIJIaBOB, UX C]L)I/ISI/I‘—IeCKI/IMI/I CBOMCTBaMH .
MO}IGJ’[I/I KPpUCTATIITNYICCKUX peHIéTOK
METaJLJIOB .

Bupeomarepuansl: KOPpO3Hs METaIOB

JlaGopaTopHble U NpaKTHYeCKue
pa6oTsI

JlabopamopHvie onvimbi:
O3zHakoMJIEHHE ¢ 00pa3laMH CIUIaBOB
METaJlIOB .

3aBUCUMOCTh CKOPOCTH pEaKIHH
MeTajjla ¢ KUCJIOTOM OT HPUPOIBL
MeTajuia.

Botuucnenusn

— [0 YPaBHEHHSIM XUMHYSCKHUX PeaK-
U, SCIIM OJUH U3 PEareHTOB COICPIKUT
npuMecHu

6 XapakTepu3oBaTh oOmIue crocoObl
MMOJTyYSHUST METAJIJIOB .

6 CrnenoBaTh IMpaBmiIaM 0e30IacHOM
paboThI B 1a00paTOPUH IIPU HCITOIB30-
BaHUHM XHUMHUYECKOW TMOCYIBI U 000pyI0-
BaHUA .

6 TIpou3BOIUTH BBIYUCIICHUS 10 XHUMHYE-
CKHM YPaBHCHHSIM .

6 ICio1630BaTh MPH BBITOJHEHUN
y4eOHBIX 3aJaHUN TeKCTHI yueOHUKa,
crnpaBoyHbie MmaTepuainsl (Ilepuoanye-
CKYIO CUCTEMY XHUMHUYECKHUX DJIEMEHTOB
J1. 1. Menneneesa, TabIuIy pacTBOpPHU-
MOCTH KHMCJIOT, OCHOBaHMH U coJjieil B
BOJIE, DJICKTPOXUMHUYCCKUH PsiJT
HAIPSHKCHUH METaJUIOB) .

6 Mlcrionipb30BaTh NP BBHITOJIHEHUN
y4eOHBIX 3a/laHHUi U B Ipoliecce
HCCIIEIOBATEIILCKOM JIeSTEIbHOCTH
HAy4YHO-IIONYJIIPHYIO JINTEPATYPY
XUMHYSCKOTO COJICPIKAaHUsI, CIIPaBOY-
HbIE MaTepHUabl, pecypchbl VIHTepHeTa

Tema 8. BaxkHelinue meTaJji-
JIbI 1 UX CO€AUHEHUSsI
(16 9)

[lenounsie meTamsl . [lonoxenue B
Ilepnonuueckoil cucTeMe XUMHYECKUX
aneMeHnToB /I . 1. MenneneeBa, cTpoeHue
atomMoB . Haxoxzaenue B npupone .

6 OOBSICHATH OOIIIMEe 3aKOHOMEPHOCTH B
U3MEHEHHUHU CBOMCTB 3JIEMEHTOB-METaJI-
JIOB B TPyHIIaxX U UX COSIUHEHUIL C
Y4YETOM CTPOEHUSI UX AaTOMOB .
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Ilpooonocenue maoan.

IIpuMepHBIE TEMBI,
pacKkpbIBaoIue JaHHbIH
pa3aeJ NporpamMmsi,

M KOJIMYECTBO YacCOB,
OTBOJAUMOE HA X U3y4YeHHUEe

OcHOBHOe cofepxkaHue

OCHOBHBIE BHUABI JeATECJIBHOCTH
od0yuyaromuxcs

dm3uyeckne W XHMHYECKHE CBOHCTBA
(ma mpumepe HaTpus U Kanusi) . OKCHIIBI
W THAPOKCUIBI HAaTpusl M Kaius . [Ipume-
HEHHE HIEIOYHBIX METAJIJIOB U UX
COCJIUHEHUN .

[lerouyHO3eMeNbHBIE METaJUIBl MarHUn
U Kajnblui, cTpoeHue aToMos . [Tonoxe-
Hue B llepuoaudeckoil cucremMe Xxumuye-
ckux amnemeHToB J[. 1. Meunneneena .
Haxoxnenue B npupozae . ®uznueckue u
XHUMUYECKHe CBOMCTBa . BaxkHelmue
COCIUHEHMS KaJbIUs (OKCH]I, THIPOK-
cua, cosr) . JKECTKOCTh BOJBI U CHOCOOBI
e€ ycTpaHeHus .

Amomunuii . [lonoxenue B Ilepuoguye-
CKOH cHCTEeME XHUMHUYECKHX 3JIEMEHTOB
.. MenneneeBa, CTpO€HHE aToMa .
Haxoxnenue B npupoae . duznueckue u
XAMHYeCKHe CBo¥cTBa . AMpoTepHbIe
CBOICTBa OKCHJIa U TUAPOKCHUIA .

XKexneszo . [Tonoxkenue B [lepuoanueckoit
CHCTEME XUMHYCCKUX JIEMEHTOB

I .U . Menaeneesa, cTpoeHUE aToOMa .
Haxoxnenue B npupone . @uznueckue

6 XapakTepu3oBaTh (PU3NIECKUEC U XU-
MHUYECKHE CBOMCTBA IPOCTHIX BEIIECTB
METaJUIOB U UX COSTMHEHUH (OKCHIOB,
THAPOKCHUIIOB, COJIE), CITOCOOBI UX
MOJIyYeHHsI, IPUMEHEHHUE U 3HAUCHUE
B IIPUPOJIE U )KU3HH YEIIOBEKA .

6 Pacrio3HaBaTh C IOMOIIIBIO KAYE€CTBEH-
HBIX PEaKIUii HOHBI METAJJIOB (MarHus,
AIFOMUHUSA, LIMHKA, JKeJie3a, Meau) .

6 IInaHupoBaThH U OCYIISCTBIIATH Ha
IIPAKTHUKE XUMUYECKUE SKCIIEPUMEHTHI,
IIPOBOJIUTH HAOJIOACHUS, AeIaTh
BBIBOJIBI I10 PE3YJIbTaTaM SKCIIEPUMEHTA .

6 CnenoBath mpaBmiiaM Oe30macHoi pabo-
Thl B Ja0OpaTOPUU IIPU HCIOJIb30BAHUH
XUMHYECKOH Nocyibl 1 000pyOBaHUS .

6 IIpou3BOAUTH BBIYUCICHHS IO XHUMHYe-
CKHM YPaBHECHHSIM .

6 BricTpanBaTh pa3BEPHYThIE NUCBMEH-
HBIC U YCTHBIC OTBETHI C OIIOPOii Ha
uHpopMaIuio U3 yueOHHUKA U CIIPaBOY-
HBIX MaTEpHUAJIOB, FPAMOTHO HCIIOJIb30-
BaTh WU3y4YE€HHBIN NOHATUWHBINA annapart
Kypca XHUMUH .
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U XuMH4deckue cBoictsa . OKCHIBI,
ruapokcHuabl u conu xenesza(ll)
u xeneza(lll) .

JleMoHcTpanumn

BzaumopelictBre HaTpus C BOJOH .
OxpalmuBaHue IIaMeHd HWOHaMHU HaTpus
U KaJIus .

OxkpalmuBaHue MJIaMEHU HOHAMU
KaJIBITHS .

Bs3anmopeiicTBre okcuaa KajabIHs C
BOJIOM .

Buneomartepuansl: ropeHue xesnes3a B
KHCJIOPOJIE U XJIOPE .

JlaGopaTopHBbIe ¥ NpaKTU4YeCKHe paGoThI
Jlabopamopnvie  onvimoi:
OzHakoMJIEHHE ¢ 00pa3laMH aJlOMHHHUSA
U €ro CIIJIaBOB .

Awm@oTepHbIe CBOMCTBA THAPOKCHIA
QITIOMUHHUA .

KauecTBeHHbBIC peakiiy HA HOHBI
Kenesa .

Ilpakmuueckue pabomuwi:

Ne 6. X)KécTrocTh BOABI M METONBI €8
YCTpaHEHHH .

Ne 7 . PemieHne skcniepuMEHTAIBHBIX
3a7a4 1o teMe «MeTayibs .

Buiuucnenun

— II0 ypaBHEHUSIM XUMHYECKUX peaK-
Wi, €CJIN OOWH U3 PEarceHTOB JaH B
U30BITKE WIIH COICPIKUT IPUMECH;

— MacCOBOH JIOJIM BBIXOJa MPOAYKTa
peakuuu

6 Vctionp30BaTh NP BHITIOJIHEHUN
y4eOHBIX 3aJaHHI U B IIpoIiecce
HCCIIENOBATEIBCKON IEATENBHOCTH
Hay4HO-IIOIIYJIIPHYIO JIUTEpATypy
XUMHUYECKOTO COJAEpKaHUsl, CIIPaBOY-
HbIE MaTepualibl, pecypchl IHTEepHEeTa
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Oxonuarnue mabi.

IIpuMepHbIe TEMBI,
packpbiBaKIye JaHHbIN
pasjeJ nIporpamMMsli,

M KOJINY€eCTBO 4acoB,
OTBOJMMOE Ha UX U3y4YeHHe

OcHOBHOE cofep:KaHue

OCHOBHBIE BUABI A€ATE/TbHOCTH
06y4YarIxca

Pasaen 4. Xumus U oKpy:Kawias cpega (3 1)

Tema 9. BemiecrBa M MaTepu-
aJibl B }KU3HMU YeJIOBeKa
3w

HoBble MaTepHasbl U TEXHOJIOTHH .
BeuiecTBa U MaTepuaibl B MOBCEIHEBHON
JKU3HH YeJIOBeKa . XUMHUS U 3/I0POBbHE .
Be3omacHoe ucronp3oBaHue BEIIECTB

U XUMMHYECKUX peaKiuii B ObITY .
TTpuponHble HCTOYHUKH yTJIEBOAOPOIOB
(yromup, IpUpPOAHBIN Ta3, HEPTH),
NPOAYKTBI X EepepabOTKH, UX POJIb

B OBITY ¥ NPOMBILIUIEHHOCTH .

OCHOBBI KOJIOTHYECKON TPAMOTHOCTH .
XHUMHUECKOe 3arpsi3HEHHE OKPYIKaro-

el cpensl (IpeenbHO A0MyCTUMAs
koHueHTpauus Bemects — [1JIK) .

Poisib XuMUHM B peLICHUHU 3KOJOIMYECKUX
npobiem

6 XapaKTepu30BaTh POJIb XUMHH B pa3-
JIMIHBIX cdepax JesTeIbHOCTH JIFOICH,
OCHOBHEBIE BEIIECTBAa U MaTEePHUAJIbL,
[IPUMEHSIEMbBIC B )KU3HU COBPEMEHHOTO
YEeJIOBEKA .

6 OOBSICHATB YCIOBHsI O€3011acHOr0
HUCTIOJIb30BAaHMS BEILIECTB U XUMHUYe-
CKHX peaKIUi B OBITY .

6 AHAJIM3UPOBATH U KPUTHUECKH
OLICHUBATh HH(HOPMAIIUIO O BIUIHUH
IIPOMBIIIEHHOCTH, CEJIBCKOTO XO3sM-
CTBa, TPAHCIIOPTA U I . HA COCTOSIHUE
OKpY>Karollel cCpeibl .

6 YMeTb OKa3bIBaTh IEPBYIO ITOMOIIb IIPH
XUMHUYECKHUX OXKOTaX M OTPABJICHUSIX .

6 IIppuHMMaTh y4acTue B 00CYKICHUHU
MpoO6JIeM XUMHUYECKON M KOJIOTHYe-
CKOI HamnpaBJICHHOCTH, BBICKa3bIBATh
COOCTBEHHYIO ITO3UIIMIO IO ITpoOIeMe U
IpeiaraTb BO3MOXKHBIC TyTH €&
peleHust




ITpu pa3paborke paboueii mporpaMMbI B TEMATHYECKOM ILIIAHHUPO-
BaHUM JOJDKHBI OBITH YYTEHBI BO3MOYXHOCTH HCIIOJIB30BAaHUS DJICK-
TpOHHBIX (IUQPPOBBIX) O00Pa30BATEIBHBIX PECYPCOB, SIBIISIOMINXCS
y4eOHO-METOTMUECKUMH MaTepuasiaMu (MyJIbTHMEIUNHBIE IIPO-
TpaMMBbl, 3JIEKTPOHHBIE YYEOHUKHM W 3aJaYHUKH, JIEKTPOHHBIE OH-
OJMOTEeKH, BUPTyaIbHBIE JIA0OPATOPHUH, UTPOBBIE ITPOTPAMMBI, KOJI-
JIEKIMU THMPOBBIX 00pa30oBaTENIbHBIX PECYPCOB), HUCHOIb3YEMBIMHU
JUIsi OOy4YeHHsT W BOCIIMTAaHUS Pa3IMYHBIX TPYMIT MOJIb30BaTeleH,
OpPEACTABIICHHBIMHU B 3JICKTPOHHOM (ITH(PPOBOM) BHIEC U PCaATU3YIO-
muMHu auaaktudeckne Bo3mokHoctn MKT, comepxanune KOTOpBIX
COOTBETCTBYET 3aKOHOAATEIbCTBY 00 00pa30BaHHU .
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