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PaGouass mporpamMma 1o XMMHHM Ha ypOBHE OCHOBHOT'O OOIIEro
oOpa3zoBaHMsI COCTaBJIeHa Ha OCHOBe TpeOoBaHMI K pe3yJsibraram
OCBOCHHSI OCHOBHOI 00pa3oBaTeIbHOM MOPOrpamMMbl OCHOBHOI'O
oOmero oOpa3oBaHus, IpeacTaBlieHHbIX B denepasmbHOM TroO-
CylapCTBEHHOM 0Opa30BaTeIbHOM CTaHJapTe OCHOBHOI'O OOIIEro
oOpa3zoBaHus, ¢ y4€TOM pacHpenejéHHBIX IO KjaccaM IIpoBepsie-
MBIX TpeOOBaHHU K pe3yJibTaTaM OCBOCHHS OCHOBHOM oOpa3zoBa-
TEJIBHOM MPOrpamMMBbl OCHOBHOT'O OOIIIETO 0Opa3oBaHUs U SJIIEMEHTOB
coeprKaHUs, MPEACTABICHHBIX B YHHBEpPCaJIbHOM KoaudHuKaTope
10 XUMHH, a TakXe Ha ocHoBe IIpuMepHON mporpaMmbl BOCIIUTA-
HUsI 00yJarommxcs MpU ITOJyYeHHH OCHOBHOTO oO0miero odOpa3oBa-
HuA u ¢ yuérom KoHnenumu mnpenonaBaHusi y4eOHOro mpeaMeTa
«Xumus» B o0paszoBaTelbHBIX opranuzaunusx Poccuiickoit denepa-
LMY, pealu3yIoIUX OCHOBHBIE 00IIe00pa3oBaTelIbHbIE MPOTPaMMBbI
(ytB. Pemiennem Komnmernn Munnpocsemenuss Poccuu, mpoToOKoOI
ot 03.12.2019 N IIK-4BH).

NOACHUTENIBHAA 3AMNMNCKA

CoryjacHO cBOeMy Ha3HadYeHHIO pabodass mnporpamma Jaért
MIpeJICTaBIICHUE O IEJsIX, 0OIel cTpaTterun oOydeHHs], BOCITUTaAaHUS
W PasBUTHS OOyYAIOIIMXCS CpEJACTBAMHM Y4YeOHOTro IpeameTa
«Xumus»;  yCTaHABIMBAET  OOsi3aTeIbHOE  NPEIMETHOE  CO-
Jlep)KaHue, MNpeaycMaTpUBAET pacOpefeleHHe €ero Mo Kiaaccam u
CTPYKTYPUPOBAHHUE €TO 110 pas3lieaM U TEMaM Kypca, OnpenesieT Ko-
JIMYCCTBCHHBIC N KAYCCTBCHHBIC XapPAKTECPUCTUKU COACPIKAHUA, )Z[aéT
NPUMEPHOE paclpeieIeHne YYeOHbIX YaCOB 10 TEMATUYECKUM pas3ie-
JIaM Kypca U peKOMEHIyeMyo (IPUMEPHYIO0) MOCIEeN0BaTEIbHOCTh UX
U3Yy4YECHUsI C YUETOM MEXKIIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€EH,
JIOTMKH Y4eOHOTr 0 Ipoliecca, BO3pacTHBIX OCOOEHHOCTEH 00yJaronnx-
Csi; OIpeJieIsIeT BO3MOYKHOCTH IIpeAMeTa JUIsl pealin3aiuu TpedoBa-
HUH K pe3yiabTaTaM OCBOCHHSI OCHOBHOW 0O0pa3oBaTeIbHOM nmporpam-
MBI Ha yPOBHE OCHOBHOT'O 00111ero 0Opa3oBaHus, a TaK)Ke TpeOoBaHUH
K pe3yJibTaTaM OOyYeHHs] XMMHH Ha yPOBHE IeJICH M3yUeHHs Ipel-
MeTa U OCHOBHBIX BHJOB Yy4eOHO-TIO3HABATEJIBHOM JesiTeIbHOCTH/
y4eOHBIX TEHCTBUH YIEHHKA IO OCBOCHHIO yIEOHOTO COACPKAHUS.

OBLLUAA XAPAKTEPUCTUKA YYEBHOIO MPEAMETA «XUMWA>

Bxnan ydyebHoro mpeamera «XUMUsD» B ITOCTHIKCHHE IICJICH OC-
HOBHOT'O 00I1Iero oopa3oBaHusi 0OyCJIIOBJICH BO MHOT'OM 3HAQYCHHUEM
XUMHWYECKON HAayKH B IIO3HAHUU 3aKOHOB IIPHUPOIBI, B Pa3BUTHH
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MIPOU3BOJUTEIILHBIX CUJI OOIIECTBA U CO3/JaHMU HOBOM 0a3bl MaTepH-
aJTbHOW KYJBTYPHI.

XuUMHUsA Kak 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HayK paclpocTpa-
HUJIa CBOE BIMSIHME Ha BCE 00JIACTH YEJI0BEUYECKOr0 CYIIEeCTBOBAHUS,
3aj71ajla HOBOE BHACHNE MHpPa, CTajla HEOThEMIIEMBIM KOMITOHEHTOM
MHPOBOU KYJIBTYPbl, HEOOXOAUMBIM YCJIIOBHEM >KHU3HHU OOIIEeCcTBaA:
3HAaHUE XUMHUU CIIy>KUT OCHOBOM Jyist GOPMHUPOBAHHUSI MUPOBO33pe-
HUS 9eJIOBEKAa, ero MPpeACTaBICHU O MaTepHAITBHOM €IHHCTBE MHUPA;
BaXXHYIO POJIb UTPAIOT (POpMHUpPYyEMBIC XUMHCU IIPEICTAaBICHUS O
B3aMMOINPEBPAIICHUSIX DHEPTUU U 00 DBOJIIOIUM BEIIESCTB B MPUPO-
Jie; COBpeMEHHas XUMUs HallpaBJICHA Ha pEIIeHUE TI100aIbHBIX TIPO-
0JIeM YCTOWYHBOTO Pa3BUTHS UEIOBEUSCTBA — CHIPHEBOM, YHEPTeTH-
YECKOM, MUIIEBON M DKOJOTHYECKOI 0e30I1acHOCTH, MPOOJIeM 31apa-
BOOXpaHCHUS.

B ycnoBusAx BoO3pacTalomiero 3HAYEHUS XUMHU B JKU3HHU OOIIe-
CTBa CYIIECTBEHHO MOBBICHJIACH POJIb XMMHUYECKOrOo OOpa3oOBaHUS.
B 1urase conmanm3anuu OHO SIBIISICTCS OIHUM W3 yCIOBUI (OPMHUPO-
BaHUS WHTEJUICKTA JIMIYHOCTH U TAPMOHUYHOTO €€ pa3BUTHS.

CoBpeMEHHOMY YEJIOBEKY XMMHUYECKHE 3HAHUS HEOOXOIUMBI IS
OpUOOpETeHUsI OOIMIEKYIbTYPHOTO YPOBHS, MO3BOJISIONIETO YBEPCH-
HO TPYIHUTHCS B COIIUYME M OTBETCTBEHHO y4acCTBOBAaTh B MHOT000-
pa3HOMN XM3HHM OOIIecTBa, IS OCO3HAHUS BAXXHOCTH Pa3yMHOTO OT-
HOIIIEHHUSI K CBOEMY 3J0POBBIO U 3JIOPOBBIO APYTHUX, K OKpYy KaroIeH
IPHUPOJTHON cpele, Al TPaMOTHOTO ITOBEJICHUS TIPH MUCITOJIb30BAHUH
pa3IHYHBIX MaTePHUaIOB U XHUMHUYCSCKHUX BEIIECTB B ITOBCEIHEBHOU
JKU3HU.

XuMmudeckoe oopa3zoBaHUE B OCHOBHOM MIKOJIC SIBIISIETCS 0a30BBIM
0 OTHOIIICHHUIO K CHCTEME OOMIEro XUMHYECKOT0 oOpa3zoBaHus. [103-
TOMY Ha COOTBETCTBYIOIIIEM €My YPOBHE OHO peajn3yeT HpPUCYIINe
o0I1IeMy XHUMHUYECKOMY OOpa30BaHUIO KITIOYEBbIE IIEHHOCTH, KOTO-
pBIe OTpa)karoT TOCy/IapCTBEHHBIE, OOIIECTBEHHbIE U UH/IUBU/IYaJlb-
HBIE TOTPEOHOCTHU. DTHUM OTIPEALSIISTCS CYIIIHOCTh OOIIel cTpaTeruun
0o0ydYeHHsI, BOCIIHMTAHUSI W Pa3BUTHA OOYUJAIONIUXCS CPEJICTBAMH
Yy4eOHOTO IpeaMeTa « X UMUsD.

Hzyuenune mpenmera: 1) crocoOcTByeT peanm3anuy BO3MOXKHO-
CcTeil AJisi caMOpa3BUTHI U GOPMHUPOBAHUS KyJIbTYPBl JUIHOCTH, €&
obmieit 1 PpyHKIMOHATPHONW IPaMOTHOCTH; 2) BHOCHUT BKJaa B Gop-
MHUPOBAaHHE MBIIUICHUSI U TBOPYECKUX CIIOCOOHOCTEH IMOJAPOCTKOB,
HaBBIKOB HMX CAaMOCTOSITCJIBHONW yd4eOHOU HesATEIIFHOCTH, JKCIIECPHU-
MEHTAJIFHBIX U HCCICAOBATCIBCKUX YMEHHN, HEOOXOIMMBIX KakK
B ITOBCETHEBHOM XHM3HU, TaK U B IPO(GECCUOHAIIBHON eI TEIILHOCTH;
3) 3HaKOMHUT cO creuupHUKOl HAyYHOTrO MBILUICHHS, 3aKJIaJgbIBacT
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OCHOBBI LIEJIOCTHOTO B3TJIsi1a HA €IUHCTBO NPUPOJIBI U YEIOBEKA, SIB-
JIIETCS. OTBETCTBCHHBIM 3TAalloM B (POPMHPOBAHUHM SCTCCTBCHHO-HA-
YYHOM I'paMOTHOCTH MOJPOCTKOB; 4) CIIOCOOCTBYET (POPMHUPOBAHUEO
IIEHHOCTHOTO OTHOILIEHUSI K €CTeCTBEHHO-HAyYHBIM 3HaHUSAM, K
MIPUPOJIC, K YSIOBEKY, BHOCUT CBOU BKJIaJ B DKOJIOTHYECKOE 00pa3o-
BaHUE IIKOJBHUKOB.

Ha3BaHHbIC HampaBiICHHUS B OOYYCHHUU XUMHHU OOCCHCUYMBAFOTCS
crienuPUKOU COJICpIKaHUSI MPEAMETa, KOTOPBIN SIBIISICTCS IICIarory-
YECKHU aJalTUPOBAHHBIM OTpakeHHeM O0a30BOW HAayKd XHUMHU Ha
onpeeIEHHOM dTane e€ pa3BUTHUSI.

Kypc XxumMuu OCHOBHOM IIIKOJIBI OPUCHTUPOBAH HAa OCBOCHHUE O0Y-
YarOUIMMHUCS OCHOB HEOPTaHUYECKON XMMHHU U HEKOTOPBIX NMOHATUN
U CBeJCHUI 00 OTHEITFHBIX OOBEKTaX OPTaHUICCKON XUMUH.

CTpyKTypa colaepkaHus Ipeamera chopMUpOBaHa HA OCHOBE CH-
CTEMHOTO TToAX0/Jia K ero uzy4deHuto. CojiepkaHue CKiaaJbIBaeTCsl U3
CHCTEMBI MOHSITHH O XUMHYESCKOM DJICMEHTE U BEIIECTBE U CHUCTSMBI
OOHSITHH O XUMHYECKOU peaknuu. O0e 3TU CUCTEMBI CTPYKTYPHO
OpPraHU30BaHbl 110 OPUHLHUITY MOCIEA0BATEIBHOIO Pa3BUTHUs 3HAHUN
Ha OCHOBE T€OPETHYECKUX NPEJACTABICHUN Pa3HOIO YPOBHS: aTOM-
HO-MOJIEKYJIIPHOT'O YYE€HHMsI KaK OCHOBBI BCErO €CTECTBO3HAHWMSI,
ypoBHs Ilepuonnueckoro 3akona . 1. MenaeneeBa Kak OCHOBHOI'O
3aKOHA XUMHH, YUSHHUSI O CTPOCHHUHM aTOMa U XUMHUYECKOH CBSI3H,
npesiCTaBIeHUN 00 BJIEKTPOJIUTUUCCKON JIMCCOHUAIINN BEIIISCTB B
pactBOpax. TeopeTudyeckue 3HaAHUS PAaCCMAaTPHUBAIOTCS HA OCHOBE
OMITMPUYECKH TMMOJyYEHHBIX U OCMBICICHHBIX (DaKTOB, Pa3BUBAIOTCS
MOCJISI0BATEIIBHO OT OJHOT'O YPOBHS K JIPYTOMY, BBITIOJIHSISI YHK-
OUHA OOBSICHCHUS W IIPOTHO3UPOBAHUS CBOWCTB, CTPOCHUS M BO3-
MOXXHOCTEH NPAKTUYECKOIO0 NPUMEHEHUS U MOJYUYEHUSI U3ydaeMbIX
BEIICCTB.

Takast opraHu3zanus CoAaepKaHUs Kypca CIIOCOOCTBYET HMPEIACTaB-
JICHUIO XMMHUYECKOW COCTAaBJISIONIEN HAYyYHOW KapTHHBI MUpa B JIO-
TuKe e€ CUCTeMHOU mpupoAbl. TeM caMbIM 0OeCTIeYnBaeTCs BO3MOXK-
HOCTh QOPMHUPOBAHUS Y O0YYAIOMUXCsI NEHHOCTHOTO OTHOMICHUS K
Hay4YHOMY 3HAHWIO U METOJIaM MO3HaHUs B Hayke. BaxkHO Tak)ke 3a-
METHUTb, YTO OCBOCHHE COAEPrKaHUsI Kypca IMPOUCXOAUT C MpUBJIEUE-
HUEM 3HaHUU M3 paHee M3YUYEHHBIX KypcoB: «OKpyXarOIHUU MUP»,
«buomnorusi. 5—7 knacce» U «Pus3uka. 7 Kirace».

LE/IN U3YHEHMA YHEBHOIO MPEAMETA «XMMWUA>

K nanpaBiieHHIO TIEPBOCTENEHHOW 3HAYUMOCTH IIPU peain3aluu
oOpa3oBaTebHBIX (PYHKIUHI TpeaMeTra «XUMUs» TPAJTUIUOHHO OT-
HOCST ()OPMHUPOBAHHEC 3HAHUN OCHOB XMMHUYCCKOW HAYKH Kak 00Jia-
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CTH COBPEMEHHOI'O €CTCCTBO3HAHUS, IMPAKTUYCCKOU ICSITCIBHOCTH

4YeJ0BeKa U KaK OJHOT0 M3 KOMIIOHEHTOB MHPOBOM KyJIbTyphl. 3aj1a-

Ya MpeaMeTa COCTOUT B (POPMHUPOBAHUH CUCTEMbl XHUMHYCCKUX 3HAa-

HUN — BaKHEHIIUX (paKTOB, MOHSITHI, 3aKOHOB U TCOPECTHUUYCCKHUX

MMOJIOKCHHUHN, JTOCTYITHBIX OOOOIIEHUN MHPOBO33PEHUYECKOTO Xapak-

Tepa, s3bIKa HAyKH, 3HAHUWA O HAYYHBIX METOJAaX H3y4YCHHUs Be-

IICCTB U XUMHUYCCKHUX PEaKIUii, a Takxe B (JOPMUPOBAHUU U Pa3BH-

TUU YMEHHUU U CIIOCOOOB JIESTEJIBHOCTU, CBSI3aHHBIX C IUIAHUPOBA-

HUEM, HAaOJIOACHUEM U MPOBEACHUEM XHUMHYECKOT'O SKCIIEPUMEHTA,

COOJIFOCHUEM MPAaBUJI OS30ITaCHOTO OOpAIICHUS C BEIIIECTBAMH B I10-

BCE€IHEBHOM KU3HHU.

Hapsiny ¢ 3TuM 1enu u3ydeHus MpeaMera B IporpaMMe yTOYHE-
Hbl U CKOPPEKTHUPOBAHBI C YYETOM HOBBIX IPUOPUTETOB B CUCTEME
OCHOBHOTO 00mero o6paszoBanusa. CerogHss B 0oOpa3oBaHHUHU 0CO00
3HAYUMOM TPU3HAETCS HAMPABJICHHOCTh OOYYCHHS Ha pa3BUTHE U
caMOpa3BUTHUC JIMYHOCTH, (OpPMHUpPOBAHHUEC ¢€ MHTEIJICKTa U OOIIeH
KyJbTypbl. OOy4eHHe YMEHHUIO YYUTHCS U NPOJIOJDKATh CBOE 00paso-
BaHUE CaAMOCTOSTEIIbHO CTAHOBUTCS OJHOW M3 BaKHEHIIUX (PyHK-
U y4eOHBIX PESIMETOB.

B cBsi3u ¢ 3TUM NpU U3yUYEHUHU NPEAMETAa B OCHOBHOM IIKOJIE N10-
MUHHUPYIOIIEC 3HAYCHUES NPUOOPEIIN TaKHUE ICJTH, KaK:

6 (opMHUpOBaHHE MHTEIUICKTYaJIbHO Pa3BUTOMN JIMYHOCTH, TOTOBOM
K camM000pa30BaHUIO, COTPYAHHUYCCTBY, CAMOCTOSTSIILHOMY IMPHU-
HSITHIO PEUICHHI, CIIOCOOHOUW aanTUPOBATHC K OBICTPO MEHSIO -
IIUMCsI YCIIOBUSIM JKU3HU,

6 HAINPABJICHHOCTh OOYYEHHUs] Ha CHCTEMATHYECKOE IMPUOOIIeHNE
Y4YaluXcsi K CaMOCTOSITeJIbHONW IMO3HABATEIIBHON JEsITeJIbHOCTH,
Hay4YHBIM METOJIaM MO3HaHHs, (GOPMHUPYIOIIUM MOTHUBALHMIO U
pa3BuUTHE CHOCOOHOCTEH K XUMUH;

6 obecriedeHne yCIIOBUM, CITIOCOOCTBYIOMINX NPHOOpETeHNIO 00yda-
FOIIIUMUCS OIThITa Pa3HOOOPa3HOU JEATECIHHOCTH, NO3HAHUS U Ca-
MOIIO3HAHUS, KJIFUYEBBIX HAaBBIKOB (KJIIOYCBBIX KOMIICTCHIIUIN),
UMCHOIINX YHUBCPCAIBHOC 3HAYCHUC IJIA PA3JIMYHBIX BHUIOB ICsA-
TEIILHOCTH;

6 (popMupoBaHUEe yMEHHUI OOBACHATH M OLICHUBATH SBJIICHUS OKpPY-
JKaroIIero Mupa Ha OCHOBAaHUH 3HAHUH W OIIBITA, ITOJyYECHHBIX
IpUu N3Yy4YCHHNU XUMHH;

6 popMHpOBaHUE y OOYYAIONIUXCS TYMaHHUCTHUYCCKHX OTHOIICHUIMA,
MMOHUMAHHS LIEHHOCTH XUMUYECKUX 3HAHUM JUISI BBIPAOOTKH KO-
JIOTHYECKH 11eJ1eCO00pa3HOro MOBE/ICHUSI B ObITY M TPYIOBOH jesi-
TEJIBLHOCTH B IICIISIX COXPAHCHUS CBOCTO 3I0POBbSI U OKPYIKAFO-
mIey MpUpPOIHON CpPEIbI;

XUMUA. 8—9 knacchbl 7



6 pa3BUTHE MOTHBALIMU K OO0y4YEHHUIO, CIOCOOHOCTEH K CAMOKOHTPO-
JIF0O U CAMOBOCIIUTAHHUIO HAa OCHOBE YCBOCHHUS OOIIEUEIOBEYECKUX
LIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY mpoduiisi U Ha-
MIPaBJICHHOCTH JaJIbHEHIIIEro OOyYeHHUsI.

MECTO YYEBHOI O NPEAMETA «XUMUA~» B YY4EBHOM MNAHE

B cucteme obmero obpazoBanusi « XuMHs»» NpU3HaHa 00s13aTelb-
HBIM Y4EOHBIM IPEAMETOM, KOTOPBIH BXOIUT B COCTAaB IPEIMETHOU
obnactu «EcTecTBeHHO-HayYHbBIE TTPEAMETHD.

Vd4eOHBIM TUTAaHOM Ha €€ u3ydeHne oTBeneHo 136 yueOHBIX dYa-
coB — 110 2 4 B Hezelto B 8 u 9 Kiraccax COOTBETCTBEHHO.

Jtst ka>kaoro Kjacca MpeayCMOTPEHO pe3epBHOE yueOHOEe Bpems,
KOTOPOE€ MOJXXET OBITH HCIIOJIB30BAHO yYaCTHHKaMH 0Opa3oBaTellb-
HOTO IIpoIecca B LeIsIX (POPMHUPOBAHNSI BAPUATHBHOM COCTaBIISIO-
el coaepskaHusi KOHKpPETHO#W paboueii mporpammbel. [Ipu sTom
oOsi3aTenbHas (MHBapUAHTHAS) YacTh COJIEPIKAHMS IpeJMeTa, ycra-
HOBJICHHAsI IPUMEPHON paboyeil mporpaMmMoi, U BpeMsi, OTBOJAHNMOEC
Ha e HU3YUYCHUC, NOJI’KHBI 6I>ITI) COXpaHCHBbI IMTOJIHOCTBIO.

B crpykType nmpumepHOil pabodeil mporpamMMbl HapsiLy C MOSICHU-
TEJIbHOMW 3aITMCKOU BBIJICIEHBI CIECAYIONIHE pa3/eibl:

6 TUTAaHUPYEMBbI€ Pe3yJIbTaThl OCBOCHUsI ydeOHOro mpeamMera «Xu-
MUSA» — JUYHOCTHBIC, METANIPEAMETHLIC, IPEAMETHLBIC,

6 coZlepKaHHe ydeOHOTO IpeaMeTa « XUMUs» 110 ToAaM OOyUdeHHUS;

6 IPUMEPHOE TEMaTUYECKOE IJIAHUPOBAHHE, B KOTOPOM JE€TaIU3H-
POBAaHO COAEP>KAHUE KAXKIAONU KOHKPETHON TEMbI, yKa3aHbl KOJIH-
YCCTBO 4YaCOB, OTBOJMMBIX Ha eé U3YUYCHUEC, U OCHOBHBIC BUIbI
Y4eOHON AesITeNIbHOCTH YYeHHKa, (OopMHUpYyeMble TPH H3yUYESHUH
TCMBbI, HpI/IBeI[éH NEePpECUYCHDb HCMOHCTpaHHﬁ, BBITIOJIHACMbBIX YYH-
TeJIeM, M IIePEeYCHb PEKOMEHIYEeMBIX JaOOpaTOPHBIX OIBITOB H
TPAKTUYICCKHUX pa60T, BBITIOJIHACMBIX YHalllUMUCH.



COAEPXAHUE YYEBHOIO MPEAMETA «XUMWNA»

8 KJIACC

lepBOHaYasibHble XMMUYECKME MOHATHUA

IIpeanmer xumuu. Ponb XuMHUM B )KM3HU YejoBeKa. Tena u Bele-
cTtBa. PU3NYECKHE CBOUCTBA BEIIECTB. ATperaTHoe COCTOsIHUE Be-
miectB. [ToHsAITHE O MEeTOJaX MO3HAHUS B XUMUHU. XUMHUS B CUCTEME
HayK. UncThie BemecTBa U cMecu. CIocoObI pa3esieHus] cMecei.

ATOMBI B MOJICKYJIBI. XUMHYECKHUE dIIeMeHTHI. CHMBOJIBI XUMH-
YeCKUX 2JeMeHTOB. [IpoCThIe U CIIOKHBIE BeliecTBa. ATOMHO-MOJIE-
KYJISIpHOE YUYCHUE.

Xumudgeckass ¢popmyia. BaJleHTHOCTE aTOMOB XUMHUYECKHX DJIC-
MEHTOB. 3aKOH IIOCTOSHCTBa cocTaBa BellecTB. OTHOCUTEIbHAS
aTomHasi Mmacca. OTHOCHTEIbHass MOJICKyJIsIpHas Mmacca. MaccoBas
JOJIsI XUMHUYECKOTO 3JICMCHTA B COCITUHECHHUH.

dusnyeckne U XUMHYECKUE SBICHHUI. XUMHUYCCKast pPEeakIus U
e€ mpu3HaKku. 3aKOH COXpPaHEHHSI MacChl BEIIECTB. XHUMHUYECKUE
ypaBHeHu:A. Kitaccupukaimss XUMUYECKAX PeaKui (COeIMHCHUS,
pa3I0KeHUs, 3aMeIICHUs, OOMCHA).

XUMHUUYECKUN IKCIIEPUMEHT: 3HAKOMCTBO C XUMHUYECKONH NOCYHAO0MH,
¢ mpaBuJaMHu paboOTH B 1abopaTopuu U IpuéMaMu OoOpaIieHus ¢ ja-
OOpaTOPHBIM OOOPYIOBAHUEM; U3YUCHHUE U OIMHMCAHUE (PUBHICCKUX
CBOMCTB 00pa3IioB HEOPraHNUYECKUX BEIISCTB; HaOMoAeHue Gpu3nde-
ckux (TUIaBJeHUE BOCKA, TasiHUE JIbJla, paCTUPaHUE caxapa B CTYIIKE,
KHUIIEHUE U KOHJICHCAIHUS BOJIbI) U XUMHUYECKUX (TOpeHue CBEYH, TIPO-
KaJWBaHHUE MEJIHOI MPOBOJIOKH, B3aUMOJICHCTBHE MeJla ¢ KUCIIOTOI)
SIBJICHU, HAOJTIOJICHUE U OIMMCAaHUE TIPU3HAKOB MTPOTCKAHUS XUMHUYIEC-
CKHX peaKIInii (pa3IoKeHHe caxapa, B3anMOACHCTBUE CEPHOU KHUC-
JIOTBI C XJIOPHUJIOM Oapwusi, pa3iioxkeHue ruapokcuna meau(ll) nmpu Ha-
rpeBaHHUU, B3aUMOJECHCTBHE Kee3a ¢ pacTBopoM cosu menu(1l)); us-
YYEHHE CIIOCOOOB pas3lieJICHUsI cMeced (C ITOMOIIBI0 MAarHHTAa,
(¢pumeTpOBaHWE, BBIMapUBAHUC, IUCTUWUISAIINS, XpoMmarorpadus),
MPOBEJCHUE OYNCTKN MOBAPEHHOMN COIH; HAOIIOJeHUE U OITHCAaHUE pe-
3yJIbTAaTOB MPOBEACHUS OIBITA, MIUTFIOCTPUPYIOMIETO 3aKOH COXpaHe-
HUSI MacChI; CO3/TaHUE MOAeJIeH MOJIEKYJT (IIIapOCTEePIKHEBBIX ).

BaHelwme npeacTaBUTE/IM HEOPraHUYECKMX BELLECTB

Bo3nyx — cmech razoB. CocrtaB Bo3ayxa. Kuciopon — ajieMeHT u
nmpocToe BemiecTBOo. HaxoxkaeHue KucIopoja B mpupoje, dusuye-
CKHE M XHUMHYCCKHE CcBoOMcTBa (peakuuu ropeHus). Okcunbl. [Ipu-
MeHeHHue kKuciaopoaa. CnocoObl MOJyYeHHUsI KUCIIOpoaa B JlabopaTo-
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pUHu U TpOMBINLIEHHOCTU. KpyroBopor kuciaopona B IpUpPOJE.
O30H — a)uIOTpOITHAasE MOAU(UKALINSI KUCIIOPOAa.

TeroBoit dp(PeKT XUMHUESCKON peakmuu, TEPMOXUMHUUECKHUEC
YpaBHEHUS, SK30- U dHIAOTSPMHUUECKHE pEeakInu. TOIUITMBO: yIroab U
MeTaH. 3arpsi3HEHHE BO3yXa, YCUJICHUE IMapHUKOBOTO > deKTa,
pa3pylIeHHe 0O30HOBOI'O CIOS.

Bonopon — anemeHT u npoctoe BemecTBo. HaxoxaeHue Bogopo-
Ja B Ipupoae, PU3nIecKnue 1 XUMUYECKHE CBOMCTBA, IIPUMEHCHNE,
crmoco0bI morydeHusi. Kucnorsr 1 conu.

KommaecTBo BemecTBa. Mok, MomsipHast Macca. 3aKoH ABOTaapo.
Mounsipubiii 00bEM ra30B. Pacu&Thl 10 XUMUYCCKUM YPABHCHUSIM.

dusznueckue cBoiicTBa Boabl. Bona kak pactBopurens. PacTtBo-
pbl. HaceilieHHbIe M HEHACHIIIIEHHBIE pacTBOPLI. Pacmeopumocmsb
eeuyecme 6 sooe.1 MaccoBas J0JIs1 BellecTBa B pacTBOpe. XUMHUUE-
ckue cBoiicTBa Boabl. OcHOBaHUs. POk pacTBOPOB B IIPUPOJIC U B
J)KU3HU 4dejoBeka. KpyroBopoT BOABI B IpUpOJIE. 3arpsi3HSHUE TIPH -
poaHbBIX BoA. OXpaHa U OYUCTKA IPUPOTHBIX BOI.

Krnaccudukarms HeopraHudecKux coeamaeHnit. Okcuanl. Kitac-
cuduKanus OKCHAOB: cojicoOpasyromire (OCHOBHBIC, KUCIOTHEIC,
amdoTepHBIe) U HecoJieoOpasyrommue. HomMeHKIaTypa OKCHIIOB
(MexxmyHapoaHass ¥ TpUBHanbHas1). OU3NYUESCKHE U XUMHUYCCKHE
cBoiicTBa okcuao0B. [lonyueHnue okcui0B.

OcHoBanwusi. Kitaccudukanus ocHOBaHUN: MIETOYU U HEPACTBO -
puMble ocHOBaHUs. HOMeHKIIaTypa OCHOBaHUM (MEXIyHapoJHas U
TpuBHaNbHAA). PU3NUYECKHNE U XUMHYECKNE CBOMCTBA OCHOBAaHU.
ITonyuenue ocHOBaHU M.

Kucnorer. Knaccudukanms kwmciaor. HomeHkiatypa KHCIOT
(MexayHapoJHasi U TpuBHalibHasA). PU3NUECKHEe U XUMHYECKHUE
cBolicTtBa KucioT. Psin aktuBHocTu Mmetaiios H. H. bekerosa. Ilo-
JIy9YeHHEe KUCIIOT.

Comu. Homenkiatypa coseit (MexxayHapo gHast 1 TpUBHAIBHAS).
dusnyeckue U xumMmHueckue ceocta coseil. [lonyuenue cosneit.

I'eneTnueckasi cBsI3b MEXKJy KjlacCaMU HEOPTAaHUUYECKHUX COEJIH -
HEHUM.

XUMHUYECKUMN AKCIIEPUMEHT: Kaue€CTBEHHOE OIIPEJICIEHHUE COJAEep-
J)KaHUST KUCJIOpPOJa B BO3JyXe; MOJTyYCHUE, COOMpaHue, pacino3HaBa-
HUC U U3YYCHHE CBOIMCTB KHUCIOPOJa; HAOIIOACHUES B3aUMOICHCTBUS
BELIECTB C KUCJIOPOJIOM U YCIOBHSI BOBHUKHOBEHUSI U MPEKPALLIECHUS
ropeHus (moxkapa); O3HaKOMJICHHE C OOpa3lamMH OKCHJIOB M OITHCA-
HHC UX CBOMCTB; MOJIyYCHHE, COOMpaHHE, paclioO3HaBaHUC U HU3y4Ye-

1 KypcuBoMm oOoO3HaueH y4uyeOHBIH MaTepuajl, KOTOPbII H3y4daeTcs, HO He
BBIHOCHUTCSI Ha IIPOMEXXYTOUHYIO H HTOIOBYIO aTTECTAIHIO.
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HHUE CBOMCTB BOJOpoaa (rOpeHue); B3auMOJICHCTBHE BOJOPO/Ia C OK-
cunom meau(Il) (BO3MOXXHO HCITOIB30BaHUE BUJICOMATEPHUAIIOB); Ha-
OJrrosieHue 00pa3IOB BEIISCTB KOJIUYESCTBOM | MOJIb; UCCIICIOBAHUC
0COOGHHOCTEH pacTBOPEHHUsI BEILIECTB C Pa3IMYHON pPacTBOPUMO-
CThIO; IPUTOTOBJIEHUE PACTBOPOB C ONpeeIEHHON MacCcoBO noneit
pPacTBOPEHHOTO BEIIECTBA; B3aUMOJIeicTBHUE BOABI C MeTaJllaMU (Ha-
TpUeM W KaJblHeM) (BO3MOXXHO WCIIOJIb30BaHUE BHACOMaTepHa-
JIOB); OTIpENIeJICHNE PacTBOPOB KHUCIIOT U MICJIOYESH C MOMOMIBI0 HH-
IUKATOPOB; UCCIEIOBAaHUE 00pa3IIOB HEOPTAHUICSCKUX BEIIIECCTB pa3-
JIMYHBIX KJIACCOB; HAOIIOEHHE H3MCHEHHUsS OKPACKH WHIMKATOPOB
B pacTBOpax KHCJIOT U LIeJ04Yel; U3yUEeHHE B3aUMOIAEUCTBUSL OKCH-
ma menu(Il) ¢ pacTBopoM cepHO#l KHUCIOTHI, KUCIOT C METaJUIaMHu,
peakuuii HeUTpanu3aluu; MOJYyUYEeHUE HEPACTBOPUMBIX OCHOBAHUMH,
BBITECHEHHE OJHOIO MeTajjla APYTUM U3 PacTBOpa COJIM; pElLICHHE
3KCHEPUMEHTAIBHBIX 3a7a4 Mo TeMe «BakHeillmne Kiacchl Heopra-
HUYECKHUX COCJIMHECHUMN.

I'Iepmop,mqecmﬁ 3aKoH M eprognyeckas cucteMa
XMMMYECKMX anemeHToB /Jl. . MeHaeneesa. CTpOGHMe aTOMOB.
XrMnyeckas cBAsb. OKMCAUTENbHO-BOCCTAHOBUTE/IbHbIE peakumm

[TepBhic MOMBITKH KJIaCCU(PUKAIINA XUMHYESCKHX 3JIEMEHTOB. [lo-
HSITHE O Ipynnax CXOJHBIX 2JEMEHTOB (IIEJTOYHbIC U NISITOYHO3Ee-
MeNbHbIE METaJJIbl, TaJIOT€HbI, HHEPTHBIE ra3bl). DJIEMEHThI, KOTO-
prie 006pa3yroT aM(pOTEpPHBIE OKCUIBI U THIPOKCHIBI.

Ilepuoanueckuit 3akoH. llepuoanyueckas cucreMa XUMHUYECKUX
aneMmeHToB . . MenneneeBa. KoporkonepuoaHasi U JJIUHHOIIEPH -
onHas ¢popmel [lepruoagnydeckoil CHCTEMBI XUMHUYECKHAX YJIEMEHTOB
. Y. Menaeneena. [lepuosbl u rpynnbl. PU3nyecKkuil cMbICT O-
PSAAKOBOrO HOMEPA, HOMEPOB NEPUOJIA U IPYHIIBI DJIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX siiep. M30TOMbI. DJIEKTPOHBDI.
CTpoeHue dIISKTPOHHBIX 000J0YEeK aTOMOB MEPBHIX 20 XUMHUYESCKUX
aneMeHTOB Ilepuoauueckoit cucremnl Jl. 1. MenneneeBa. Xapakrte-
pYCTHKAa XUMHUYECKOTO dJIEMEHTAa MO ero MmojoxeHuto B [lepuomgnye-
ckoit cucteme /1. 1. Menneneena.

3aKOHOMEPHOCTH M3MEHEHUs pajinyca aTOMOB XHMMHYECKHUX 3Jie-
MEHTOB, METAJUIMYECKUX U HEMETAJIMYECKUX CBOMCTB MO rpymIiiam
u niepuogaM. 3Hauenue llepuoauueckoro 3akoHa u [lepuoanueckoit
CUCTEeMBbI XUMHUYIECKUX IJIEMEHTOB JIJIsI Pa3BUTHUS HAYKHU U NIPAKTH -
ku. /. 1. MenneneeB — y4d€HbIN U rpakJaHUH.

Xumudeckasi CcBsi3b. KoBasieHTHast (TMOJIsIipHAsT U HEMOJsIpHAs)
CBsI3b. DJIEKTPOOTPHUIIATSIIBHOCTh XUMHUYECKUX dJIeMeHTOB. MonHas
CBSI3b.
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Crenenp okuciaeHus. OKHUCIUTEIBbHO-BOCCTAHOBUTEIBHBIE pPEaK-
nuu. IIponeccrsl okuciaeHuss U BoccTaHoBIeHUA. OKUCIUTENN U BOC-
CTAaHOBUTEIIH.

XUMHYECKUHN 3KCIIEPUMEHT: U3yUE€HHE 00pa3IoB BEIIECTB METal-
JIOB U HEMETAJIOB; B3aUMOJEHCTBHE T'MAPOKCHIA LIMHKA C PacTBO-
paMu KHMCJOT U IIeJodei; MpoBeIeHHUE ONBITOB, WIIIOCTPUPYIOIINX
MIPUMEPHI OKHUCIHUTEIBHO-BOCCTAHOBUTENBHBIX peakuuil (ropeHwue,
peakuuu pa3IoKEHUs, COCAUHEHUA).

MexnpeaMeTHble CBA3U

Peanu3zanuss MEXIpPEIMETHBIX CBs3€dl MpU H3YUYCHUH XHUMHU
B 8 KJIacCe OCYIIECTBISIETCS Yepe3 UCIIOJIb30BaHUE KaK OOIIUX ecTe-
CTBCHHO-HAaY4YHbIX HOHﬂTHﬁ, TaxKk U HOHﬂTHﬁ, ABJIIAOIIMUXCA CUCTEM-
HBIMU OJId OTACJIBHBIX MPEIMETOB €CTCCTBCHHO-HAYYHOTI'O IINKJIA.

OO01IHe eCTeCTBEHHO-HAYYHbIC MMOHSATHSI: HAYYHBIH (PaKT, runore-
3a, TCOpHs, 3aKOH, aHaJIW3, CHUHTE3, KJIacCHU(pUKaIUs, MCPUOIUY-
HOCTb, HAOJIOJICHUE, DKCIICPUMCHT, MOJCIHMPOBAHUE, HU3MEPCHHE,
MOJIEITb, SIBJICHUE.

dusuka: Matepusi, aTOM, JIEKTPOH, IMPOTOH, HEUTPOH, UOH, HY -
KJIHJI, U30TOIIbI, PaJIMOAKTUBHOCTb, MOJIEKYJIA, DJIEKTPUUECKHHN 3a-
psil, BEIISCTBO, TEJIO, 00BEM, arperaTHOC COCTOSIHHE BEIISCTBA, ras,
(puznueckre BEIUYUHBI, SIUHUIBI U3MEPEHUST, KOCMOC, IJIAHETHI,
3BE3 b1, COJIHIIE.

Buosnorusi: porocuHTes, AbIxaHue, buocdepa.

Teorpadusi: armocdepa, ruapocdepa, MUHEpPaJbl, TOPHbIE TOPO-
AblI, TTOJIC3HBIC NCKOMMA€MBIC, TOIIJINBO, BOAHBIC PECYPCHI.

9 KJTIACC

BellecTBO 1 XxMMMYeCKas peakuuma

Ilepuoanueckuit 3akoH. l[lepuognyueckasi cucremMa XUMHYECKUX
aneMmeHToB . 1. MenneneeBa. CtpoeHre aToMOB. 3aKOHOMEPHOCTH B
W3MEHEHUH CBOWCTB XHUMHYECKHUX DJIEMEHTOB MEPBBIX TPEX MEPHO-
OB, KaJIusI, KaJIbIIUS U UX COCAUHECHUIN B COOTBETCTBUH C MOJIOKCHH-
eM nyieMeHTOB B [leproanueckoil cucteMe U CTPOEHUEM UX aTOMOB.

CTtpoeHue BellecTBa: BUJIbl XUMHUUYECKON CBsI3U. THUITBI KpUcCTai-
JIUYECKHUX PENIETOK, 3aBUCUMOCTh CBOWCTB BEIIECTBAa OT THIA KPH-
CTAJUIMYECKON pEIETKU U BUJAa XUMUYECKOHN CBSI3U.

Knaccudwukamnuss 1 HOMEHKIJIATypa HEOPTraHHUYCCKHUX BCIICCTB
(MexIyHapoJaHass W TpUBHAIbHAs1). XUMHUYECKHE CBOWCTBa Be-
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IIECTB, OTHOCSIIIIMXCS K PA3JIMYHBIM KJjlacCaM HEOPraHWYEeCKHUX CO-
€JUHEHUN, FeHeTUYecKas CBsI3b HEOPraHUUECKUX BEIISCTB.

Kiaccnukamuss XUMUYECKAX pPEaKuii MO pa3IndIHBIM IIPU3HA-
KaM (110 9MCIIy M COCTaBy YYacTBYIOIIHNX B PEaKIIUH BEMISCTB, ITO TE-
ioBomMy 3(pdexTy, 1Mo U3MEHEeHHUIO CTEIeHEH OKUCICHUSI XHUMHYE-
CKHMX DJIEMEHTOB, II0 OOpAaTHUMOCTH, IO YYacTHIO KaTajiM3aTopa).
DK30- U JHAOTEPMHUYECKHE PEaKIUH, TCPMOXHUMHUYECKHE ypaBHE-
HUSL.

[NoHsiTe 0 cKOpOCTU XMMHUUYECKOI peaknuu. [Tonsitne 06 obpatu-
MBIX U HEOOpaTUMBIX XUMHYECKUX peaknusx. [loHATHEe O TOMOTEH-
HBIX U TETEPOTCHHBIX peakuusaAX. [lonamue O XUMUYECKOM PABHO-
gecuu. Paxmopwi, eruAlOWUEe HA CKOPOCMb XUMUYECKOU peaKyuu u
NOJI0dHCEeHUE XUMULECKO20 PABHOBECUSL.

OKHCITUTEITFHO-BOCCTAHOBUTEIBHBIC PEaKIINU, IJICKTPOHHEIN Oa-
JJaHC OKHCJIHUTEJIbHO-BOCCTAHOBUTEIbHOHN peakuuu. CocTaBiieHUE
YpaBHEHUI OKHUCIHUTEJIBHO-BOCCTAHOBUTEIIBHBIX PEAKIIUI C HUCIIOJIb-
30BaHHEM METO/a DIICKTPOHHOTO OaaHca.

Teopust 3JIESKTPOITUTHIESCKON TUCCONHAIINU. DISKTPOJIUTHI U HE-
3IeKTPoJauThl. KaTHOHBI, aHHOHBI. MeXaHU3M OHCCOIHMAIlUU Be-
IIECTB C Pa3IMYHBIMHU BHIAMU XUMHYECKOH CBs3U. CTEIIeHb MHCCO-
nuai. CHITbHEBIC U cIIa0bIe YJIEKTPOJIUTHI.

Peakninu nonHoro ooMeHa. Y ciaoBUs MPOTEKaHUs peaKIInii HOH-
HOTO OOMEHa, ITOJIHBIC U COKpalIéHHbIC HOHHBIC YPaBHEHUS peak-
nuii. CBoMcTBa KMCJIOT, OCHOBAHUM U COJIEN B CBETE MpeACTaBICHUN
00 3JIEKTPOJIMTUYECKOM Tucconnanun. KauecTBeHHbIE peaKIuu Ha
WOHBI. [lonamue o cuopoausze couetl.

XUMUYECKUH HSKCHCPUMEHT. O3HAKOMJICHHE C MOJCISIMU KpPH-
CTAJUTMYECKUX PEHIETOK HEOPTaHHMYECKHUX BEIIECCTB — METAJUIOB U
HeMmeTaiioB (Tpadura m anMasa), CIOKHBIX BEIIECTB (XJIOpHaa Ha-
TPHUsI); UCCIICIOBAHNE 3aBHCUMOCTH CKOPOCTH XMMHYECKOUN peaKIuu
OT BO3JICHCTBUS PA3INYHBIX (PAKTOPOB; MCCIEIOBAHHUE DJIEKTPOIPO-
BOJTHOCTH PacTBOPOB BEMIECTB, MPOIEcCca JUCCOIIHAIINN KHUCIIOT, IIe-
JIOUeH U coJieit (BO3MOYKHO UCIOJIb30BaAHUE BHICOMATEPUAIIOB); MIPO-
BEJICHUEC OIIBITOB, WILTIOCTPUPYIOIIUX IPU3HAKU NPOTCKAHUS peak-
muii moHHOTO oOOMeHa (oOpa3oBaHHWE OcajKa, BBIJCIICHUE Tasa,
oOpa3oBaHNE BOJBI); ONBITOB, HILTIOCTPUPYIOIINX TPUMEPHI OKHUCIIH -
TEIILHO-BOCCTAHOBHUTEIBHBIX peakiuid (TOpeHUE, PEeakiuu pasiio-
J)KEHUSI, COCJIMHEHMSI); paclo3HaBaHUE HEOPraHWYECKHX BEIIECTB C
IMOMOIIBIO KAaYECTBCHHBIX PEaKIUH Ha HOHBI, PEIICHHE >KCIepH-
MCHTAJIbHBIX 3a/ad4.
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HemeTannbl 1 UX coeanHeHMA

OO1mas xapakKTepucTuka rajioreHoB. OcoO€HHOCTH CTPOCHHUS aTo-
MOB, XapakTepHBIC CTCIIEHU OKHciIeHUus . CTpoeHHWe U (PHU3NISCKUE
CBOMCTBa MPOCTHIX BEIIECTB — TaJIOreHOB. XMMHUYECKUE CBOMCTBa
Ha NpuMepe Xjopa (B3auMOJEHCTBHE C MeTajlJlaMH, HEMETaslJlaMu,
menoyamu). XiopoBojgoposa. ConsiHast KHCIIOTa, XUMHUYECKUE CBOM-
CTBa, MoJy4yeHHe, npuMeHenue. JlelicTBrue XJjiopa U XJIOPOBOIOPOJa
Ha OpraHW3M 4YeJIOBeKa. BakHeimne XJIOpUIbBI M UX HaXOXJICHHE
B IIpUpOJE.

OO6mas xapakrepuctuka sneMeHToB VIA-rpynmnel. OcoOeHHOCTH
CTPOCHHUS aTOMOB, XapaKTEPHbIE CTEIICHU OKUCIICHHUSI.

CtpoeHne u (pU3NISCKHAE CBOMCTBA IPOCTHIX BEIIECTB — KHUCIO-
pona u cepbl. AJIIOTPOITHbIE MOAU(MUKAIIUY KUCIOPOJA U Cephbl. XH-
MHUUYecKHe cBolicTBa cepbl. CepoBOoAOpO, CTpOSHUE, PU3NYECKUE U
XUMHAYECKHEe CBOMCTBA. OKCHIBI Cephl KaK MPEACTaBUTEIIN KHUCIIOT-
HBIX OKCHUZ0B. CepHast KUCJI0Ta, (PU3NYESCKUE U XUMHUYECKHE CBOM-
cTBa (0OOHIMEe Kak NpeACTaBUTEIIsI Kjlacca KHUCIOT W cneruduye-
ckue). XUMHUUCSCKHUE PEaKIInH, JeKalliue B OCHOBE MPOMBIIIUICHHOTO
criocoba monmydeHus: cepHoil KuciaoThl. [Ipumenenne. Conu cepHOit
KHCJIOTHI, KAaYeCTBCHHAs peakiiis Ha cyibdaT-uoH. HaxoxxaeHue
cepbl B €€ COeTMHCHUH B mpupoae. XUMHUIECKOe 3arpsi3HCHUE OKPY -
JKaroInel cpeibl COSTMHCHUSIMU CePBI (KUCIOTHBIC JIOXKIIH, 3arPsi3-
HEHHE BO3/lyXa U BOJOEMOB), CITIOCOOBI €r0 MPE0TBPaIEHUSI.

OOmast xapaKTepHUCTHKa 3JeMeHTOB VA-rpynmnbsl. OcoOeHHOCTH
CTPOCHUSI aTOMOB, XapaKTEPHbIC CTEIIEHU OKHUCIICHHUSI.

A30T, pacripocTpaHEHHUE B IIPUPOJIC, GU3NICCKUE U XUMHUICCKUEC
cBoiictBa. KpyroBopot a3zora B mpupone. AMMHAaK, ero Gu3ndecKue
U XUMHNYCCKHUC CBOﬁCTBa, IMOJIYYCHHUEC U IIPUMCHCHUC. Coan aMMO-
HUs, UX (pU3NUECKUe U XMUMHYECKHE CBOWCTBa, mpuMeHeHne. Kaue-
CTBEHHas peaKlsl Ha MOHBI aMMOHHUs. A30THAsl KMCJIOTa, €€ MoJry-
qyeHne, PU3NIeCKrue U XUMHUIEeCKHe CBolcTBa (OOmIne Kak mpejncTa-
BUTEIISI Kjlacca KHUCIOT U crnenududeckue). Fcromab3oBaHue
HUTPATOB M COJIEH aMMOHHMSI B Ka4e€CTBE MHHEPAJIbHBIX yJOOpEHUN.
XHUMHUYECKOE 3arpsi3HEHUE OKPYIKAIOLIEH Cpelbl COEIUHEHUSIMU
aszora (KHUCIIOTHBIC JIOKIH, 3arpsiI3HEHNE BO3/1yXa, TOYBbI U BOJIOE -
MOB).

docdop, anmnorponHsie moaudukamuu pocdopa, dusmueckue u
xummuuyeckne cBoiictBa. Okcun gocopa(V) u pocdopnas kuciora,
(usnyeckne m XMMHUYECKHE CBOMCTBA, IoyrydeHue. lcnosibp3oBanue
¢docdaToB B kauecTBe MUHEPAIILHBIX YIOOPESHUMA.

OOmmas xapakTepucTuka 371eMeHTOB [VA-rpynmbel. OcobeHHOCTH
CTPOCHUS aTOMOB, XapaKTEPHBIC CTEICHU OKHUCIICHHUS.
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Yrnepon, annoTponHble MOAU(MUKAIINH, PACIIPOCTPAHEHHUE B MIPHU-
poxne, ¢pu3mueckre U XUMHUYECKHEe CBoWcTBa. Axcopomnusa. Kpyroso-
poTt yriaepoaa B npupoae. OKcuasl yrieponaa, ux GpU3NUYEcKUe U XH-
MHUYECKHE CBOWCTBA, JEHCTBUE Ha >XUBbIC OPTaHU3MBI, IOJIy4YCHHUE
U IMpUMEHEHHE. DKOJIOTHYECKUE MPOOIEMBl, CBSI3aHHBIE C OKCHIOM
yriepona(lV); runoresza rio6anbHOro MOTEIUICHUSI KiMMara; Iap-
HUKOBBIN 3(pdexT. YroyspHas Kuciiora u e€ coyiu, ux GU3NYecKue u
XUMHYECKHE CBOWCTBA, MOJydYeHHE WU NpuMeHeHue. KauecTBeHHast
peakius Ha KapOoHaT-MOHBI. Mcnonp3oBaHue KapOOHATOB B OBITY,
MEJIMIIMHE, TIPOMBIIIJICHHOCTH U CEJIBCKOM XO03S5IHCTBE.

ITepBoHauabHBIE HOHSITHSI 00 OPTaHUYECKHUX BEIIECTBAX Kak
O COCIMHEHMSIX yrieponaa (MeTaH, dTaH, STHJICH, alleTHUJICH, 3TaHOJI,
TIULEPUH, YKCYCHAsl KUCI0Ta). Mx cocmas u xumuueckoe cmpoe-
nue. IloHsATHE O OMOJIOTMYECKH BaXKHBIX BEIIECTBax: >XKHUpax, Oel-
Kax, yIJIIeBOJaxX — M UX POJH B )KU3HH 4enoBeKa. Mamepuanvroe
eOUHCMB0 OPSaAHUYEeCKUX U HeOPSAHUYECKUX COeOUHEHU.

KpemHuii, ero ¢pusnueckue U XMMHUYECKUE CBOICTBA, MOJyYCHHE
n npuMeHeHne. CoeqnHEeHUs1 KpeMHUs B npupojge. O6mue npen-
craBieHust 00 okcuae kpemHusi(IV) u kpemuueBoii kuciore. Cuiu-
KaThl, UX UCIIOJb30BaHUE B OBITY, MEJIUIIMHE, IIPOMBIILICHHOCTH.
Baoicnetiwuue cmpoumenvmnble mamepuansl: Kepamukd, Cmexio, ye-
Mmenm, bemor, dcenez0bemon. Ilpobremvr 6e30nacHO20 UCNONBL308A-
HUSL CMPOUMETIbHBIX MAMEPUATIOE 6 NOBCEOHEGHOU IHCUSHUL.

XUMHYECKHUH DKCIIEPUMEHT: HM3y4YeHUE O0Opas3loB HeOopraHudve-
CKMX BEIIECTB, CBOWMCTB COJITHOH KHCIOTBI; IIPOBEJCHHUE Kade-
CTBEHHBIX PEaKIMi Ha XJIOPUI-UOHBI U HAOJIOJICHUE NIPU3HAKOB UX
IIPOTEeKAaHMsI; OMNBITHI, OTpakKalolue (U3NYECKHEe W XUMHUYECKHE
CBOMCTBA TraJIOT€HOB M MX COECAWHEHUH (BO3MOKHO HCIIOJIb30BAaHUE
BHJIEOMATEPHAIIOB); O3HAKOMJIEHHE C OOpaslaMu XJOPHIOB (Tano-
TE€HHUJIOB); O3HAKOMJICHHE C oOpa3maMu cepbl U €€ COeAUHEHHUSIMU
(BO3MO>XHO HCITOJIb30BAaHHE BHJICOMATEPHAJIOB); HAOJIOJEHHUE TIPO-
mecca OOyIrJIMBaHUs caxapa II0J] JIeHCTBHEM KOHIEHTPUPOBAHHOM
CEepHOW KHCJOTHI, U3yUYSHHE XHUMHUYECKHUX CBOUCTB pa3baBieHHOU
CEepHOI KHCIIOTBHI, NPOBEJICHHE KAaYEeCTBEHHOW pEeakIuHu Ha CyJb-
(ar-mon u HaOMOAeHME NpH3HAKa €€ NMPOTEKAaHUs; O3HAKOMIICHHE
¢ (U3HYECKUMH CBOWCTBaMH a30Ta, (¢ocdopa M HX COSCTUHCHHHU
(BO3MOXXHO HCIIOJIb30BAaHUE BHIEOMaTEpHAIOB), O0pas3namMu a3oT-
HBIX 1 (ocPOpHBIX ynoOpeHuii; moiryyeHue, coObupanne, pacrnosHa-
BaHME M M3YyUYECHHE CBOMCTB aMMMAaKa; IPOBEJACHUE KAaYECTBEHHBIX
peaknuii Ha MOH aMMOHUs H ¢dochaT-MOH U H3yUCHHE IMPU3HAKOB
UX TPOTEKAHMSs, B3aWMOJICHCTBHE KOHLEHTPUPOBAHHOW a30THOM
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KHCJIOTBI C MeJbI0 (BO3MOXXHO HCIOJIb30BAaHUE BHUICOMATEPHAJIOB);
U3y4YeHHE MOJEJIeH KPUCTAIIIMYECKUX PeIlIEToK anmasa, rpadura,
(ynnepena; o3HaKOMIJIEHHE C NPOIIECCOM aJCOPOIUU PACTBOPEH-
HBIX BEIISCTB aKTHUBHUPOBAHHBIM YIJIEM M YCTPOMCTBOM IPOTHBOTA-
3a; MoJjiy4yeHue, cooupaHue, pacno3HaBaHUe U U3YUYCHHE CBOWCTB
YIJIEKHCIIOrO Ta3a; NMpoBeJCHHE KaueCTBEHHBIX peakuui Ha Kap0o-
HaT- ¥ CWJIMKAT-UOHBI U U3yYCHUE IIPU3HAKOB UX IIPOTESKAHMUS; 03-
HAKOMJICHUE C MPOAYKIMEH CHIIMKATHOW MPOMBIILICHHOCTH;, pelle-
HHUE DKCIEePUMEHTAIBHBIX 33jlad 1Mo TeMe «BakHelllne HeMeTasbl
M UX COCJIUHECHUS.

MeTtannbl 1 Mx coegnHeHnA

OO01asi XxapakKTepUCTHKa XUMHUYECKUX DJIEMEHTOB — METaJIJIOB
Ha OCHOBAHMHU MX mojiokeHus B [lepuoanueckoii cucreme xumude-
ckux sneMmeHToB . 1. MenneneeBa u crpoeHust atomoB. CTpoeHue
MeTayJIoB. MeTtaninyeckas CBs3b M MeTaJUIMdecKasi KPUCTaJlJIH-
qeckasi pemiérka. DIeKTPOXUMHYECKUN sl HAMPSDKEHUM MeTa-
s10B. dHU3NUECKHEe U XUMHUYECKHE CBOWCTBa MeTaioB. OOImue cro-
coOBI noJryueHus: MeTaJioB. [IoHsSITHE O KOPPO3UU METAIIIOB, OC-
HOBHBIE CITOCOOBI 3alIUTHI UX OT Koppo3uu. CruiaBsl (CTajib, YyryH,
JIOPATIOMHUHUNA, OpOH3a) M UX IPUMCEHCHHE B OBITY W MPOMBIIICH -
HOCTH.

Ilenounslie meTajuibl: nojoxenue B [lepuoanueckoit cucreme xu-
muueckux anemeHToB J[. 1. MeHnneneeBa; ctrpoeHrue UX aTOMOB; Ha-
XOXKJIeHHe B mpupoje. Pu3ndeckue M XUMHUYECKHE CBOMcTBa (Ha
npuMepe HaTpus U Kanus). OKCUIBI U THAPOKCUIBI HATPHUS U Ka-
nus. [IpuMeHeHne meI09HbIX MEeTAJUIOB U UX COeIUHEHU.

IlenouyHo3eMeNbHbIE METaJIbl MarHuii M KajJdbLW: MHOJIO)KEHHUE
B Ilepuonuyeckoil cucreMe Xxumudeckux aiemMeHToB . 1. Menne-
JleeBa; CTPOEHHUE UX aTOMOB; HaxoXJeHue B npuponae. dusunueckue
U XUMHUYECKHE CBOIICTBA MarHusl U Kanblus. BaxknHeliue coenune-
HUSI Kanbus (OKCHI, THAPOKCHUI, coiin). JKECTKOCTh BOABI U CIIOCO-
ObI €€ yCcTpaHEeHHSI.

AnroMuHUN: moJjio)keHue B Ilepmommdeckoi cuUcTeMe XHMHUe-
ckux s1neMeHToB JI. VI. MenneneeBa; CTpo€HHUE aTOMa; HAXOXKJIEHUE
B mpupoae. Pu3ndeckue U XUMHUYECKHE CBOHCTBAa aIIOMHHHSI. AM-
¢oTepHbIe cCBOIICTBa OKCHIa U THAPOKCHU/IA AITFOMUHHUA.

Kenezo: mnonoxenue B llepumoauueckoil cuUcTeME XUMHYECKUX
sanemeHToB JI. M. MenneneeBa; cTpoeHHE aToma; HaAxXO0XKJICHHE B
npupoae. Pu3nYecKUe U XUMHUYECKHUEe CBOMcTBa xkeje3a. OKCUIbI,
runpokcuabsl u conu xenesa(ll) m xxenesa(Ill), nx cocraB, cBOMCTBA
U IIOJIyYEHHUE.
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XUMUYECKUI PKCICPUMEHT: O3HAKOMJICHHE C OoOpa3laMu MeTal-
JIOB M CIUTABOB, UX (PU3NIESCKUMH CBOWCTBAMH;, NU3yUCHHUE pe3yJIbTa-
TOB KOPPO3HWU METAJUIOB (BO3MOXKHO HCIIOJIb30BAHUE BHUIACOMATCPH -
aJioB), OCOOCHHOCTEH B3aMMOJICHCTBUsI OKCHUJIA KAJIBIIHS U HATPHUS
C BOIOH (BO3MOYKHO HCIOJIF30BAHUE BUACOMATEPHAIOB); WCCIEHO-
BaHHUE CBOWCTB JXECTKOW BOJBI;, MpPOIIEcCa TOPCHUSI JKeJie3a B KHUCIIO-
poae (BO3MOYKHO HCITOJIBL30BAaHUE BHUJICOMATCPHAIIOB); IIPU3HAKOB
OPOTCKAaHUSI Ka4eCTBEHHBIX PEAaKIINil Ha MOHBI (MarHus, KajlabIlIus,
amoMuHUS, MUHKA, >kene3a(ll) u xeneza(lll), memau(Il)); Hadbnroae-
HUC U OIMHCAaHUE MPOIECCOB OKPAIIMBAHUS IUIAMCHU MOHAMU Ha-
TPpUSL, KaJTHus U KaJbIHs (BO3MOXXHO UCTIOJIB30BaHNUE BUICOMATCPHU-
aloB); HcciaeqoBaHue aM(OTEPHBIX CBOWCTB THAPOKCHIA aTFOMHUHUS
n FI/I,Z[pOKCI/II[a IIUHKAa,; pemeHI/Ie SKCHepI/IMeHTaJ'H)HLIX 3aaa4 I10 Te-
Me «BaykHeHIIme MeTaIbl U UX COCIUHCHUS .

XMMMA 1 OKpyKatoLwas cpeaa

Hosrie MarTrepualibl U TEXHOJIOTHNHU. BeHleCTBa 1 MaTe€pualbl B I1O-
BCEJIHEBHOM XM3HMU 4deloBeKka. XUMHUS U 340poBbe. be3onacHoe uc-
IMOJIF30BAaHUE BEIIECTB M XUMUYCCKUX peakuuii B ObiTy. [lepBas mo-
MOLIb IIPY XUMHUYECKHUX OKOorax u orpaBijieHUsAX. OCHOBBI 3KOJIOTHU-
4YEeCKOW T'paMOTHOCTH. XHWMHUECKOE 3arpsi3HEHHE OKpY Karolieh
cpensl (mpeaebHasT TOITyCcTUMAas KOHIeHTpanus Bemtects — [1J1K).
Pois XMUUM B peIeHUH YKOJIOTHISCKUX ITPOOIIeM.

ITpupoaHbIle UCTOYHUKH YTJIEBOIOPOAOB (Yroiab, MPUPOIHBIN Tas,
He(dTh), NPOAYKTHI UX IIepepadbOTKH, UX POJIb B OBITY U IIPOMBIIII -
JIEHHOCTH.

XUMHUYECKUN DKCHEPUMEHT: U3yUeHHEe OOpa3oB MaTepuaioB
(cTexI10, CIUIaBbl METAJIJIOB, ITOJIMMEPHBIE MaTEPHAIIBI).

MexnpeaMeTHble CBA3M

Peanuzanuss MexnpeaMeTHbIX CBsI3ed IpU H3YyUYEHUM XHUMHHU B
9 KJracce OCYIIECTBIISIETCS Yepe3 MCIOJb30BAHUE KaK OOIIUX ecTe-
CTBEHHO-HAyYHBIX MOHSTUM, TaK U MNOHSITHUH, SIBJISIIOLUINXCS CUCTEM-
HBIMH JJIs1 OTACIBbHBIX NIPEIMETOB €CTECTBEHHO-HAYYHOTI'0 [IUKJIA.

OO0mue ecTecTBeHHO-HAYyYHBIC TTOHITHSA: HaYYHBIH (aKT, TUIOTE-
3a, 3aKOH, TEOPpHs, aHAJIU3, CUHTE3, KJIaCCHPUKAIIHS, TEPUOTHUI-
HOCTBH, HAOIIOJICHUE, YKCIICPUMEHT, MOJICIMPOBaHUC, U3MEPCHUE,
MOJIe/b, SIBICHUE, MapHUKOBBIN 3 (PEKT, TEXHOJIOTHS, MATEPHUAIBI.

duszuka: MmaTepusi, aToM, SJIEKTPOH, IPOTOH, HEUTPOH, UOH, HY-
KJIU [, U30TOMbI, PATHOAKTUBHOCTD, MOJIEKYJIa, DJIEKTPUUECKUM 3a-
psiA, TPOBOJHUKH, MOJYIIPOBOJHHUKHU, TUAJICKTPUKHU, (POTODIIEMEHT,
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BEIIIECTBO, TeJIO, 00BbEM, arperaTHOe COCTOSIHUE BEIIECTBA, ras, pac-
TBOP, PACTBOPHUMOCTb, KpUCTaJUIMYecKasi pelIéTKa, CIjiaBbl, GU3H-
YeCKHEe BEJIUYUHBI, €IUHUIBI U3MEPEHUSI, KOCMUYECKOE ITPOCTPaH-
CTBO, IUIAHETHI, 3BE3/161, COJIHIIE.

Buonorusi: porocunTes, npixanue, onocdepa, IKOcUcTemMa, M-
HepaJIbHbIE YAOOpPEeHMsI, MUKPO3JIEMEHThI, MAaKpPOAJIEMEHTHI, ITUTAa-
TEIIbHBIC BEIleCTBa.

Ieorpadus: armocdepa, ruapocdepa, MUHEPATBl, TOPHBIE ITOPO-
IIBI, ITOJIE3HBIE HCKOMaeMble, TOIUIMBO, BOJHBIC PECYPCHI.
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NMJAHWPYEMbBIE PE3YJIbTATbl OCBOEHUA
YYEBHOIO MPEAMETA «XUMUA» HA YPOBHE
OCHOBHOI'O OBLLEIO OBPA30BAHNSA

H3ydyeHrne XMMHUM B OCHOBHOI IIKOJIE€ HAIPaBJICHO Ha JTOCTHXKE-
HHE OOydYalOIMMMHCS JUYHOCTHBIX, METAIPEIMETHBIX M IIPEIMET-
HBIX PE3yJIbTATOB OCBOCHUS Y4E€OHOTO IIpeaMeTa.

JINYHOCTHbIE pe3ynbTaThl

JIMYHOCTHBIE PE3yNIbTaThl OCBOCHUSI MPOTrPaMMBI OCHOBHOT'O 00-
mero oopa3oBaHus JOCTUTAIOTCS B XOJ€ OOY4YECHHS] XUMHUHU B €IUH-
CTBE yu4eOHOM U BoCcHUTATENbHON AesTenbHOCTH OpraHu3alui B CO-
OTBETCTBUH C TPAAULHOHHBIMU POCCHUCKHUMHU COLMOKYIBTYPHBIMHU
U TyXOBHO-HPABCTBEHHBIMH II€HHOCTSIMH, IPUHSITHIMH B OOIIECTBE
NpaBHWJIaMH U HOPMaMH IOBEACHUSA U CIIOCOOCTBYIOT IpoleccaM ca-
MOIIO3HAHUSI, CAMOPA3BUTHS U COIMAJIN3allNN O0yJalOIINXCsl.

JImyHOCTHBIE PE3yNbTAaThl OTPaXKalOT C(HOPMHUPOBAHHOCTH, B TOM
YHCJIC B YaCTH:

I'IanMomqecr(oro BOCNHUTaHUA

1) HEHHOCTHOTO OTHOIICHHUS K OTEYSCTBEHHOMY KYJIBTYPHOMY,
HCTOPUYECKOMY U HAYYHOMY HACJIEIUIO, IOHUMaHUs 3HAUYECHUS XU-
MHUYECKOW HayKH B >)XU3HH COBPEMEHHOro oO0IecTBa, CIIOCOOHOCTH
BJIAJIETh JOCTOBEPHOW MH(pOpPMAIMEH O MEePETOBBIX JOCTHKEHUSIX U
OTKPBITUSIX MHUPOBON U OTEUYECTBEHHOW XHWMHH, 3aUHTEPECOBAHHO-
CTH B HAYYHBIX 3HAHUSIX 00 yCTpOHWCTBE MHUpa U 0OII1eCTBA;

paxzaHcKoro BoCnUTaHMA

2) OpeacTaBJICHUA O CONMAJbHBIX HOpMax MU IIpaBUJIaX MEXKIINY-
HOCTHBIX OTHOIIEHHH B KOJUIEKTUBE, KOMMYHHUKATHBHON KoMIe-
TEHTHOCTH B OOIIECTBEHHO ITOJIE3HOH, y4eOHO-UCCIIe10BaTEeIbCKOM,
TBOPUECKON M APYTrUX BUJAAX AESATEIBHOCTH; TOTOBHOCTH K Pa3HO-
00pa3HOM COBMECTHOM JESITEIBHOCTH IIPU BBINTOJHEHUHU YYEOHBIX,
II03HABATEJbHBIX 3a1a4, BBIINOJHECHUU XUMHYECKHUX DKCIICPUMEH-
TOB, CO3JaHUU y‘—IC6HBIX IIPOCKTOB, CTPEMIICHHA K B3aWMMOIIOHHMaA-
HHUIO ¥ B3aMMONIOMOIIH B IIpOIiecce 3TOH yueOHOH AesITeIFHOCTH; TO-
TOBHOCTH OILICHUBATH cBOC IMOBCACHHUE U IMOCTYIIKHM CBOUX TOBapH-
el C NOO3UIMM HPABCTBEHHBIX M IPABOBBIX HOPM C YYETOM
OCO3HAaHUS NOCJIEICTBUH ITIOCTYIIKOB;

LleHHOCTM Hay4HOro no3HaHMA

3) MHPOBO33PEHUECCKUX TPEACTABICHUNH O BEIECTBE M XUMHUC-
CKOW peaKIUH, COOTBETCTBYIOIIHNX COBPEMEHHOMY YPOBHIO Pa3BH-
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THSI HAYKU U COCTABJISIIOIIUX OCHOBY ISl IOHMMAHMUSI CYIIITHOCTH Ha-
YYHOM KapTHHBI MUpPA; MIPEACTABICHUII 00 OCHOBHBIX 3aKOHOMEPHO-
CTAX pa3BUTHUS IPUPOABI, B3aUMOCBS3SIX YEJIOBEKa C HNPUPOIHOU
cpenoi, o poJIM XMMHUU B MO3HAHUU dTUX 3aKOHOMEPHOCTEI;

4) nmo3HaBaTEIbHBIX MOTHBOB, HAIIPABJICHHBIX Ha IOJIyYCHUE HO-
BBIX 3HaHUU MO XMMHHU, HEOOXOJIUMBIX JJIsl OObsiCHeHHsT HalJogae-
MBIX IPOIIECCOB U SIBICHUH;

5) mo3naBaTenbHOMW, HHPOPMAITMOHHON W YHUTATEITBLCKOW KYJIBTY-
pBI, B TOM 4YHCJIE HaBBIKOB CAMOCTOSTEIIBHOI PabOThI ¢ yueOHBIMH
TEKCTaMH, CHPAaBOYHOU JIUTEPATYpPOH, JOCTYNHBIMH TEXHUYECKUMU
cpencTBaMu HH(POPMAITHOHHBIX TEXHOJIOTHH;

6) nHTEepeca K OOYYCHHIO M IO3HAHUIO, JIFOOO3HATEIBHOCTH, I'O-
TOBHOCTH M CLHOCOOHOCTH K CaMOOOPa30BaHUIO, IIPOSKTHON U uccie-
JIOBATEIILCKOM NIEATEIIHHOCTH, K OCO3HAHHOMY BBIOOPY HaIlpaBJICH-
HOCTH M YPOBHsI OOyUEHHS B JaJIbHEHIIIEM;

®opMMPOBaHMS Ky/bTypbl 340POBbS

7) Ooco3HaHMS IIEHHOCTU >KH3HU, OTBETCTBEHHOTO OTHOIICHHUS K
CBOEMY 3J0POBbIO, YCTAHOBKHU Ha 3JO0POBBII 00pa3 >KHU3HH, OCO3HA-
HHUS TIOCJIEICTBHII M HENPUATHS BPEIHBIX NPHUBBIYEK (ymoTpedlie-
HHUS aJKOT0JIsl, HAPKOTHKOB, KypEeHHs), HEOOXOANMOCTH COOIr0Ie-
HUS TIpaBuUJI 0€30MMaCHOCTH NPU OOpaIIeHUH C XUMHYSCKUMH Belle-
cTBaMM B OBITY W peajlbHOM )KU3HU;

TpynoBoro BOCMUTaHMA

8) uHTepeca K MPaKTHYECKOMY U3yUYeHHIO Ipodeccuii u Tpya pas-
JIMIHOTO POJIa, yBaXKCHHE K TPYIY U Pe3yIabTaTaM TPYIOBOU NESITEIb-
HOCTH, B TOM YHCJI€ Ha OCHOBE IIPUMCHCHUS NPESAMETHBIX 3HAHUU 10
XHUMHWH, OCO3HAHHOTO BEIOOpa HHAWBUAYAITEHOW TPACKTOPHUH IIPOIOII-
JKEHHUSI 00pa30BaHUA C YIETOM JIMYHOCTHBIX HMHTEPECOB M CITOCOOHO-
CTH K XUMHH, OOTIIECTBEHHBIX MHTEPECOB U TOTPpEOHOCTEH; YCIETITHOMN
mpodecCHOHATBbHON NEeATEIbHOCTH M Pa3BUTHUS HEOOXOIMMBIX yMe-
HHUH; TOTOBHOCTH aJalITHPOBATHCS B MPO(eCCHOHATBHOMN cpene;

IKONIOrMYeCcKoro BoCnMTaHmA

9) SKOJIOTUYECKH 1IEJIECOOOPa3HOro OTHOIICHUST K IPUPOJIE KaK
UCTOYHUKY XU3HHU Ha 3eMJie, OCHOBE €€ CylIeCTBOBAaHUs, TIOHUMA-
HUSI IEHHOCTH 3J0POBOT0 1 6€30MMacHOro o0pasa »KU3HHU, OTBETCTBEH-
HOTO OTHOIIIEHHUSI K COOCTBEHHOMY (PU3MUECKOMY U ICUXHUUCCKOMY
3JIOPOBBIO, OCO3HAHUS IICHHOCTH COOJIFOJACHHUS IPaBUiI 0C30MaCHOTO
MMOBEJICHUS Mpu paboTe C BEIISCTBAMU, a TaAKKE B CUTyallUsX, YIPO-
JKAIOMIUX 3JOPOBBIO M YKU3HU JIOICH;
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10) crmoco6GHOCTH MPUMEHSITh 3HAHUSI, ITOJIy4YaeMble IIPU U3yde-
HUU XUMUH, JUIS PEIIEHUs 3a7a4d, CBA3aHHBIX C OKpYy Karollel mpu-
poaHoO¥ cpenoil, MOBBIIICHUSI YPOBHS 3KOJOTUYECKON KYJIBTYPHI,
OCO3HaHUs IJI00AJBHOrO XapakTepa 3KOJIOTHYECKUX MPOoOJIeM U my-
Tel UX pelIeHUs] MOCPEACTBOM METOJ0B XUMUH;

11) 5KOAOTUYECKOTO MBIILICHUS, YMCHHSI PYKOBOJCTBOBATHCI UM
B [I03HABATEJIbHON, KOMMYHHUKAaTUBHON U COLMAJIBLHOU MNPAKTHUKE.

MeTanpeaMeTHble pe3ybTaThl

B coctraBe meTampeaMeTHBIX Pe3yIbTaTOB BBIICISIOT 3HAYUMBIC
s GOPMHUPOBAHUS MHPOBO33PCHUS OOIICHAYYHBIC TOHATHSA (3a-
KOH, T€OpHs, IPHUHIIAII, TUIOTEe3a, (aKT, CHCTEMa, IPOIIeCC, IKCIIEe-
PUMEHT W 1p.), KOTOPHIC HCIIOJB3YIOTCI B €CTECTBEHHO-HAYYHBIX
y4eOHBIX IIpeIMeTaX U MO3BOJISTIOT Ha OCHOBE 3HAHUU U3 dTHUX Opel-
MeTOB (OPMHUPOBAThH MPECACTABICHUE O IIEJIOCTHOW HAay4YHOW KapTH-
HE MHpa, U yHUBepcaJbHBbIC yueOHbIe AeicTBUA (ITO3HABaTEIILHBIE,
KOMMYHUKaTHUBHBIC, PEryJISITHBHBIC), KOTOpbIe obecnieunBaroT Ghop-
MHPOBaHUE TOTOBHOCTH K CaMOCTOSTEIbHOMY IUIAHUPOBAHUIO U
OCYIIECTBJICHUIO YYeOHOMW JIeTEIILHOCTH.

MeranpenmeTHble pe3yJibTaThl OCBOCHHUsI 00pa3oBaTeIbHOM IPO-
TpaMMBI IT0 XUMHH OTPaKalOT OBJIAJICHUE YHUBEPCAIHLHBIMU MO3HA-
BaTEIILHBIMH ICHCTBHUSIMH, B TOM YHCIIE:

ba3oBbIMM IOrMYEeCKMMH Ael‘;ICTBMFIMM

1) yMeHHMEM HCIOIB30BATH MPHUEMBI JIOTHYSCKOTO  MBIIIICHUS
IpU OCBOEHHUM 3HAHUU: PACKPBIBATH CMBICI XMUMHUYECKUX IOHATUN
(BBIICIISITE WX XapakTepHbIC IPU3HAKH, yCTAaHABIIMBATH B3aWMO-
CBSI3b C JIPYTHMHU HOHSATHSIMH), UCIIONB30BATh MOHSTUS IS OOBSIC-
HCHUS OTACIBbHBIX (AKTOB W SIBICHHUN; BHIOMpATh OCHOBAaHUS U
KpUTEpUN I8 KJIAacCH(PUKAIUM XHUMHUYECKHX BEIIECTB M XHUMHUYe-
CKHUX peakUHul; yCTaHaBIMBAaTb MOPUUYUHHO-CJIEJCTBEHHBIE CBSI3HU
MEXIy OOBEeKTaMH HW3YYCHHS; CTPOUTH JIOTHYECKHE PaCCYXJICHUS
(MHAYKTUBHBIC, JeAYKTUBHBIC, IO aHAJIOTHH); JeJIaTh BBIBOAGI U 3a-
KITFOYCHUS,

2) yMEHHEM TPHUMEHSTh B IPOIECCE MO3HAHMS TMOHSATHS (TIpe-
METHBIE U MeTallpe/IMETHBIE), CHMBOJIMYECKUE (3HAKOBBIC) MOJICIIH,
HCIIOJIb3yEeMbIE€ B XMMHUH, IMPEOOPa30BhIBAThH IIMPOKO IPUMEHSIEMbIS
B XHUMHUHU MOJEJIBbHBIE NIPEJICTAaBICHUS — XUMHUYECKUI 3HaK (CUMBOIJI
SJIEMEHTA), XUMHUYecKasi (popMyna W ypaBHCHHE XUMHUUYECKOU peax-
OUU — MPUA PEUICHUHN y4eOHO-TI0O3HABATEIBHBIX 3alad; C y4EéToM
3TUX MOJEJIbHBIX MPEIACTABICHUN BBISBIISATh U XapaKTEpPU30BaTh CY-
IIECTBCHHBIC MPHU3HAKA H3yYaeMBIX OOBEKTOB — XHUMHYECKUX Be-
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IIECTB U XMMHYECKHUX PEaKIUi; BBISABISITH OOIIME 3aKOHOMEPHO-
CTH, IPUYUHHO-CJIICCTBEHHBIC CBA3H U IIPOTUBOPEYHUsS B U3y4aeMBbIX
Ipoleccax W SIBJICHUSIX; IpeJJlaraTb KPUTEPHU JJIsl  BBISIBICHUS
9THUX 3aKOHOMEPHOCTEH M MPOTHBOPEYHI; CAMOCTOSITEIHBHO BHIOM-
paTte criocob pemeHus yaeOHOM 3amadn (CpaBHUBATh HECKOJIBKO Ba-
pUaHTOB peuleHus, BBIOMpaTh Hanbosee MoaAXoAsInil ¢ y4éToM ca-
MOCTOSITEJIBHO BBIJICJICHHBIX KDUTEPHUEB);

ba3oBbIMK MCCne0BaTEIbCKUMM AeVICTBMHMM

3) yMeHHeM HCIOIb30BaTh IMOCTABJICHHBIC BOIIPOCHI B KAaYeCTBE
WHCTPYMCHTA IMO3HAHHSI, & TAKXXEC B Ka4ueCTBE OCHOBBI it (DOPMHU-
pOBaHUS THUIIOTE3Bl MO IPOBEpPKE NPABWIFHOCTH BBICKA3bIBACMBIX
CY>KJECHUM;

4) npuoOpeTeHne OIbITa MO MIAHUPOBAHHIO, OPTAHU3AIUH U PO -
BEICHUIO YUYCHUYCSCKUX AKCIICPUMCEHTOB: YMEHHE HAOIIOIaTh 32 XO-
JIOM TIpoIlecca, CaMOCTOSTEIbHO IIPOTHO3HUPOBATH €ro pe3yJIbTar,
GopMmyupoBaTh 00OOIIEHUS] U BBIBOJIBI [0 Pe3yiabTaTaM MPOBEIEH-
HOT'O OITbITA, UCCIEAOBAHUS, COCTABISAThL OTYET O MPOJACIaHHON pa-
oore;

Pa6oTo¥ ¢ MHdopMaLet

5) yMeHnem BBIOMpaTh, aHATU3UPOBATH U MHTEPIPETUPOBATH HMH-
(popmanuio pa3iIMYHBIX BUAOB U (POPM IIpEACTaBIICHUS, TTOJIydae-
MYIO M3 Pa3HBIX UCTOYHHKOB (HAyYHO-TOITYJISIpHAS JINTEpaTypa Xu-
MHYECKOTO COJIEp KaHUsI, CIIPaBOYHBIE IMOCOOUs, pecypchl MHTEepHE-
Ta); KPUTUYECKH OIICHUBATHh IIPOTHBOPEUYHUBYIO U HEJOCTOBEPHYIO
HHQOPMAITHIO;

6) yMEHHEM IIPUMEHSITh Pa3JIUYHbIC METOIBI U 3aIPOCHI IIPU MO-
ncKe u oTOéope MHPOPMAIINK U COOTBETCTBYIOMINX JTaHHBIX, HEOOXO-
JUMBIX JUIS BBIIOJIHEHHUS YYEOHBIX M MO3HABAaTEIbHBIX 3a7ad OIIpe-
JEeJIEHHOTO THIIA; IIPUOOPETESHHE OITBITA B 00JIACTH MCITOJb30BaHUS
HHPOPMAITMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHI, OBJIaJEHUE
KyJIBTYPOH aKTUBHOTO MCHOJIB30BAaHUS PA3INYHBIX TONCKOBBIX CH-
CTEM; CaMOCTOSITEJIbHO BBIOMpPATh ONTHMAaJbHYIO (OpMY IpeicTaB-
JIeHWsT MH(pOpPMaLMM ¥ WUIIOCTPUPOBATH pElIaeMble 3aJadyu He-
CJIOXHBIMH CX€MaMU, JharpaMmmMamMu, ApyruMu popmamu rpaduku
1 UX KOMOHWHAIIUSIMH;

7) YyMEHHEM HCIIONBb30BaTh U aHAJIM3HUPOBATh B MpoIecce yueOHOU
1 HCCJIEOBATEIBCKOMN ASSITEIbHOCTH NH(DOPMALINIO O BIUSIHUH TIPO-
MBIIIJIEHHOCTH, CEJILCKOr0 XO03sAHCTBAa U TPAHCHOPTa HAa COCTOSIHUE
OKpy Karolel NpupogHON Cpebl;
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YHMBEpPCa/IbHbIMM KOMMYHMKATUBHBIMU AEMCTBUAMM

8) yMeHHneM 3amaBaTh BOMPOCHI (B XOAC aHUAIora W/ Ui THCKYC-
CHH) O CYIIECTBY 00CYy)XKIaeMOl TeMbI, (GOPMYIHPOBATH CBOU IIPE/I-
JIO)KEHUSI OTHOCUTEIbHO BBITIOJTHEHHUS NIPEAJI0KECHHON 3a1a4u;

9) npuobpeTeHne OIbITa MPE3CHTAUN PE3yIbTATOB BBIIIOJIHEHHUS
XUMHUYECKOTO JKCIIEpHUMEHTa (JTadopaTOpPHOTO OIBITa, JadopaTop-
HO# paGOTHI IO MCCIIEIOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MPOCK-
Ta);

10) 3auHTEpEeCOBAHHOCTh B COBMECTHOM CO CBEpCTHUKAMHM TTO3HA-
BaTEJIbHOW M MCCJIEIOBATEIILCKOM JIESITEIbHOCTH IIPU PEIISHUH BO3-
HUKAMIIMX MPo0JjieM Ha OCHOBE yuéTa OOIIMX MHTEPECOB U corjia-
coBaHMsl mo3unuii (oOcyxaeHus, OOMEH MHEHHMSMH, «MO3TOBBIC
ITYPMBD», KOOpPJAMHALMS COBMECTHBIX JACUCTBHIH, OmpeAeiicHne
KPUTEPHUEB T10 OI[EHKE KaueCTBa BBHIMMOJIHEHHONW pabOTHI U JIp.);

YHUBEPCaNbHbIMK PErYNATUBHBIMU JENCTBUAMM

11) ymMeHHMEM CaMOCTOSITEIBHO OIPENAEISTh IEIH JASSITEILHOCTH,
IUIAHUPOBATh, OCYIIECTBISITH, KOHTPOJMPOBATH M MPH HEOOXOmH-
MOCTH KOPPEKTHPOBaTh CBOIO NIEATEIBHOCTH, BHIOMpaTh Hamboiee
3¢ deKTUBHBIE CIOCOOBI peHIeHUs YYEeOHBIX M IMO3HABaTEIBHBIX 3a-
a4, CaMOCTOSITEIBHO COCTaBJISITh WJIH KOPPEKTUPOBATH IIPEIIO-
JKEHHBIA aJITOPUTM JEUCTBUU NMpPHU BBINOJHEHUU 3aJaHUU ¢ yU4ETOM
MMOJY4YSHHUSI HOBBIX 3HAHUH 00 M3ydaeMbIX OOBEKTaxX — BEIECTBaxX
U peakLUsX; OIlEHUBATh COOTBETCTBHE MMOJYUYEHHOTO pe3yabTaTa 3a-
SIBJICHHOM 1ICJIH;

12) yMeHneM HCTIONB30BaTh U aHAIM3UPOBATH KOHTEKCTHI, MIPEI-
jjaraeMbl€ B YCJIOBHUHU 3aJaHUN.

MpeaMeTHble pe3ynbTaThl

B cocTaBe mpeMeTHBIX pe3yJIbTaTOB IO OCBOCHHIO 00s3aTEIIBHO-
TO COJIepKaHUs, YCTAHOBJIEHHOTO JTAHHOW MpUMEpHOH padodei mpo-
rpaMMOM, BBIICIISIOT: OCBOCHHBIC OOYYAIOIIMMHCS Hay4YHBIC 3Ha-
HUsI, YMCHHS U CHOCOOBI JNCHCTBUH, CIIeIU(PUICSCKHUES IS HpPEIMET-
HOU 00yacTu «XUMUS», BUIBI J€ATEILHOCTH MO MOJyYeHUIO HOBOTO
3HAHUS, €ro WHTEPHPETAlluH, NPeoOpa30BaHUID U HPUMCHCHHIO B
Pa3JIMYHBIX YYEOHBIX U HOBBIX CUTYaIHSX.

I[IpeameTHBIC pPEe3yNbTAaTHl MPEACTABICHBI MO ToxaM OOyYeHHS H
OTpaXkaroT COOPMHUPOBAHHOCTh y OOYUAIONIUXCS CISAYIONIUX yMeE-
HUM:
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8 KJIACC

1) packpwiéams cmbici OCHOBHBIX XUMHUYCCKHUX MOHSTHI: aTOM,
MOJIEKYJIa, XUMHUUYECKHH 3JI€MEHT, IIPOCTOE BEMIECTBO, CIIOKHOE BE-
IIECTBO, CMeCh (OAHOPOIHASI U HEOJHOPO/IHAS ), BAJICHTHOCTD, OT-
HOCHUTEJIbHAsI AaTOMHAas U MOJIEKYJIsipHasl Macca, KOJIMYECTBO Bellle-
CTBa, MOJIb, MOJISIpHAsI Macca, MaccoBasi JOJISI XUMHYECKOTO 3JIe-
MEHTa B COCIMHEHHUH, MOJISIPHBIM O0O0BEM, OKCHUJI, KHCIIOTa,
OCHOBAaHUE, COJIb, DJIEKTPOOTPULIATEIIBHOCTh, CTEIEHb OKUCIIEHUS,
XUMHYECKasl peaKIusl, KJIAaCCU(PUKAIUSI PEaKIUNA: PEAKIIUU COCIH -
HEHMUsI, peaKIUU Pa3JIO>KCHUsI, peaKIIuu 3aMeIleHUsI, peaKIuu 00-
MECHa, 9K30- U DHJIOTCPMHUUCCKHE PEAKIIMU; TCIUIOBON 3P (PEeKT peak-
UU; SIAPO aToMa, dJIEKTPOHHBIN cJ0if aToMa, aTOMHAasI OpOUTaIb,
pagnyc atroMa, XUMHUYecKasl CBsI3b, IOJIIPHASI ¥ HENOJISIpHAsT KOBa-
JIEHTHAasl CBsI3b, MOHHAsI CBsI3b, MOH, KATUOH, aHHOH, PacTBOpP, Mac-
COBast 10JIsI BenlecTBa (IIPOIEHTHAsI KOHIIEHTPAaLMsA) B pacTBOPE;

2) unnrocmpuposamsd B3aUMOCBSI3b OCHOBHBIX XUMHYECKHUX I10-
HATUH (CM. 1. 1) ¥ IPUMEHSITH 3TH MOHITHUS IIPU ONHCAHUU BEIICSCTB
U UX I[IPEBPAILCHUIL;

3) ucnonvzoeams XUMHUYECKYKO CHMBOJIMKY JJIsI COCTaBJICHUS
¢opMYyII BENIECTB U YPAaBHEHUIN XUMHUYECKHUX PECAKITUNA;

4) onpedensimb BAICHTHOCTh ATOMOB 2JIEMEHTOB B OMHAPHBIX COe-
JIMHEHUSX; CTENIEHb OKHUCIICHHS JIEMEHTOB B OMHAPHBIX COCIMHEHH -
SIX; MPWUHAUIC)KHOCTH BEIIECTB K ONpeAeIEHHOMY KJIacCy COEIMHE-
HUN no ¢opmyJiam; BUJ XUMHUYECKON CBsI3U (KOBaJICHTHAsI U MOH-
Hasl) B HEOPraHUYECKUX COCJINHEHUSIX

5) packpwvisams cmovica Tlepuonudeckoro 3akona JI. 1. Meunnene-
eBa: NEMOHCTPHUPOBATh IMOHMUMAaHHE IEPHOJUUYECKON 3aBUCHUMOCTHU
CBOMCTB XHUMHYECKHUX DJIEMEHTOB OT MX IOJIO)KeHUs! B [lepmonmue-
CKOH cuCTeMe; 3aKOHOB COXPaHEHHsS MAcChl BEIIECTB, MOCTOSIHCTBA
COCTaBa, aTOMHO-MOJICKYJISIPHOTO YyY€HHs, 3aKOHa ABOTaapo; onu-
cvleams U xapaxkmepuzogams TaOIUUHy0 ¢opMmy llepmonmdeckoit
CHUCTEMBl XMMHUYECKHUX DJIEMEHTOB: pa3jinuaTh MHOHATUS «IJIaBHAas
noarpymma (A-rpymnma)» u «modouHas noarpynna (b-rpymnma)», ma-
JIple M OOJNBIINE TEPHUONBI; COOMHOCUMbL OOO3HAYECHHS, KOTOPHBIC
nMmeroTcst B tabnune «llepmonuueckasi cucreMa XHMHUYECKUX dJIe-
menToB JI. 1. MenneneeBa» ¢ YUCIOBBIMU XapaKTEPUCTUKAMU CTPO-
€HHUsI aTOMOB XUMHYECKHUX DJIEMEHTOB (COCTaB | 3apsj sijapa, ooriee
4YHUCIO0 JIEKTPOHOB U PACHpeaeIeHUE UX IO DJIEKTPOHHBIM CJIOSIM);

6) xkraccuguyuposams XUMHUYECKHE DIIEMCHTBI, HEOpraHude-
CKHE BEILECTBA; XUMHUYECKHE PEaKIMH (10 YHCIy U COCTaBYy yda-
CTBYIOIINX B PEAKIIUHU BEIISCTB, IO TEIIIOBOMY 3P HEKTY);
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7) xapakxmepuzosams (onucvléams) OOIINE XUMHUUYECKHUE CBO-
CTBa BCIICCTB Pa3JIUYHBIX KIIACCOB, IMOJTBEPIK/Iasi ONMMUCAHUC TIPUME -
paMu MOJICKYJISIPHBIX YPAaBHCHUN COOTBETCTBYIOIIUX XUMHYCCKUX
peakuuii;

8) npoenozuposams CBOWCTBa BEIIECTB B 3aBUCHMOCTH OT HUX Ka-
YECTBEHHOTO COCTaBa; BO3MOXXHOCTH MPOTEKAHUSI XUMHUUECKUX Mpe-
BpAIllEHUH B pa3IUYHBIX YCIOBHAX;

9) ebluucaams OTHOCHUTEIBHYIO MOJICKYJSIDHYIO H  MOJISIPHYEO
MaccChl BEIIECTB; MacCOBYIO JIOJIIO XUMHYECKOT'0 3JIeMeHTa 1o ¢dop-
MyJIe COCIMHEHUS, MacCCOBYIO JOJII0O BEIIECTBAa B PacTBOpPE; IPOBO-
JIUTh PAcYETHI 110 YPAaBHEHUIO XUMHUYECKON PEAKIINU;

10) npumensime OCHOBHBIC ONEPALMU MBICIUTEIBHONU JIEATEIBHO-
CTH — aHaJIM3 U CUHTE3, CpaBHEHHE, 0000IIEHNEe, CUCTEMATU3aIHIO,
Knaccmbm(aumo, BBIAABJICHHUEC TPHUYMHHO-CIICACTBCHHBIX cBsIzel —
A1 U3YyUYCHUA CBOMCTB BCIIECCTB U XHMHUCCKUX peaKHHﬁ; eCTeC-
CTBCHHO-HAaYy4YHbIC MCTOAbI IMO3HAHUA — Ha6J’IIO,Z[eHI/Ie, U3MEpPCHUC,
MOJICITUPOBAHUE, DKCIICPUMECHT (peaIbHBIA U MBICIICHHBIN);

11) credosams tipaBUIIaM MOJB30BAHHUS XUMHUUYECKOU IMOCYJI0W U
JTa0opaToOpHBIM OO0OpyIOBaHMEM, a TaKXKe IIpaBWJIaM OOpalleHUs
C BEMISCTBAMH B COOTBETCTBHUHM C WHCTPYKUIHUSIMHU IO BBIIOJHCHHIO
JTa0OPaTOPHBIX XUMHUYECCKHX OMBITOB MO MOJYYSCHUIO ¥ COOHPAHHIO
ra3zo00pa3HbBIX BEIIeCTB (BOIOpPOIa W KHUCIOPOJa), IPUTOTOBICHHUIO
pacTBOPOB € onpeAeEHHONW MacCOBOM A0Jiel pacTBOPEHHOTO BeEllle-
CTBa; INIAaHUPOBATH U MNMPOBOANUTH XHUMHUUYCCKHE ODKCICPUMEHTHI IIO
pacrio3HaBaHUIO PACTBOPOB MIEJI0YEH U KUCIIOT C IIOMOIIBIO UHIUKA-
TOpOB (Jlakmyc, (peHoIpTaICHH, METHJIOPAHXK U AP.).

9 KJTIACC

1) packpvieams cmbici OCHOBHBIX XUMHUYECKUX TMMOHSITHN: XHUMH-
9eCKHUH 3JIEMEHT, aTOM, MOJIEKyJa, MOH, KaTHOH, aHHOH, ITPOCTOE
BEIIECTBO, CIOXHOE BEIIECTBO, BAJIECHTHOCTH, 3JIEKTPOOTPHUIATEITH-
HOCTBH, CTCIICHBb OKHUCJIICHUSA, XUMHUYCCKasA PCaKIUusd, XUMHUYCCKasd
CBsI3b, TCIUIOBOU PP (PEeKT peaknuu, MOJIb, MOJISIPHBIN 00BEM, pac-
TBOP; IJIEKTPOJIUTHI, HEDIEKTPOIUTHI, JIEKTPOJIUTUUECKAST JUCCO -
OHUaIys, peakluid HOHHOro OOMEHa, KaTajlu3aTop, XUMHYECKOEe
paBHOBecHe, 0OpaTUMBIC U HEOOpaTHMBbIC PEaKIIUU, OKHUCIUTEIb-
HO-BOCCTAHOBUTEJIbHbBIE PEaKLUU, OKHUCIUTENb, BOCCTAHOBUTEIb,
OKHCIICHWE U BOCCTAHOBJICHHE, ajIOTpONus, aM(GpOTEPHOCTb, XUMHU -
qeckasi CBsI3b (KOBaJICHTHAsI, MOHHAs, METaJJIMYecKas), KPpUCTalI-
aUYecKas pemeéTKa, KOppo3usl METaJUIOB, CIUIABBI; CKOPOCTH XUMU-
9eCKOU peakIiiuu, npenaeiabHo nonyctuMas koHnentparums (ITIK)
BEIIIECTBA,;
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2) unnrocmpupoeams B3aUMOCBSI3b OCHOBHBIX XUMHYECKHUX I0-
HATAH (CM. 1. 1) ¥ IPUMEHSITH 3TH MOHSITHS IIPU OIMMCAaHUHU BEMISCTB
U UX MIpEeBpallcHUH;

3) ucnonvzoeams XUMHUUYECKYH) CHMBOJIMKY IJIsI COCTABIJICHUSI
¢opMyIT BemecTB U ypaBHCHU N XUMHUYCCKUX PEaKITHIA;

4) onpedensimb BaJCHTHOCTb W CTCICHBb OKHCICHHUS XUMHUUYECKHX
SJIEMEHTOB B COCJIUHEHUSAX PA3IMUYHOTO COCTaBa; MPUHAJIEKHOCTH
BEIIECTB K ONPEACIEHHOMY KJIAacCy COCAWHCHHUU 1O popMyaM; BHU
XUMHUYICSCKON CBsI3U (KOBaJICHTHAsI, HOHHAs, METaJJTNYeCcKasi) B HE-
OpPTraHUYECKHUX COCJIMHEHUSIX; 3apsiJi MOHA IO XUMHUYECKOH popmy-
Je; XapakTep Cpeabl B BOIHBIX pacTBOPaX HEOPTaHUIESCKUX COCIU-
HEHU, TUN KPUCTAJUITMIECKOH PEeIIETKN KOHKPETHOTO BEIIECTBA;

5) packpwvieamo cmwicn Tlepuonuueckoro 3akona JI. 1. Menpene-
€Ba U IEeMOHCTPHUPOBATh €r0 MOHUMAHUE: ONUCHLIBAMb U XAPAKMe-
puzosams TabIMIHYIO PopMy [leprnoagnaeckoil CHCTEMBI XUMUYC-
CKHUX DJIEMEHTOB: pa3nyaTh IOHSTHUSA «TJlaBHas mnoarpymnmna (A-
rpynmna)» u «nobounas noarpynna (b-rpynma)», mansie u 605b-
e TIEPUOIBI; COOMHOCUMb 0003HAYCHUS, KOTOPBIC UMCIOTCS B IIe-
pHUOIMYECKO# TaOJIMIle, C YHUCIIOBBIMH XapaKTEPUCTUKAMHU CTpOE-
HUSI AaTOMOB XMMHYECKHUX 3JIEMEHTOB (COCTaB M 3apsif sijipa, oo1ee
YHCIIO JICKTPOHOB U PACIIPEJICIICHUE UX T10 YJIEKTPOHHBIM CIOSIM );
00bsicHAMb 001IMEe 3aKOHOMEPHOCTH B N3MEHEHHUH CBOWCTB 3JIEMEH -
TOB U UX COCI[I/IHeHI/Iﬁ B nipeaciiax MaJiblX MEpruoa0B U I'IaBHBIX IO -
TPYIII C yIETOM CTPOCHUS UX aTOMOB;

6) xraccuguyuposams XUMUYECKHE DIEMEHTHI, HEOpraHudve-
CKMeE BEIISCTBAa; XUMHUYECKHUE PeaKIuu (M0 YHCIy U COCTaBy yda-
CTBYIOIIUX B PEAKIIUH BEIIECTB, IT0 TeIIIOBOMY 3¢ PEKTy, IO U3Me-
HEHUIO CTEICHEH OKUCICHHUS XUMHYIECKUX JIEMECHTOB);

7) xapaxmepuszoeams (onucvieams) OONIHE U CHEIHU(PUUIESCKHE
XUMHUYECKHE CBOMCTBA IIPOCTBHIX U CIIOXKHBIX BEIICCTB, ITOATBCPIK-
Jasi OIIMCAaHWE NPHUMEPAMU MOJIEKYJISIPDHBIX U MOHHBIX YPaBHEHUN
COOTBETCTBYIOIIUX XUMHUUYECKUX pEeaKuii;

8) cocmaesnsims ypaBHEHHS DIISKTPOJIUTHYCCKON JTHUCCOLUALIAN
KHMCJIOT, IIEJIOUEeH U COoJiel; MOJHbIC U COKpaIlEHHbIE YPAaBHEHUS pe-
aKIUl MTOHHOTO OOMEHa; YpaBHEHUS PEaKIIUi, MMOATBEPIKIAFOTITUX
CYILIECTBOBAHUE F'€HETUYECKON CBS3U MEXK Iy BEIlIECTBAMHU pa3jIny-
HBIX KJIaCCOB;

9) packpwsiéams CYUTHOCTH OKHCIHUTEIFHO-BOCCTAHOBHUTEIBHBIX
peakmuii MocpeacTBOM COCTABJICHUS! 3JIEKTPOHHOTO OajaHca 3THX
peakuuii;

10) npoenoszuposams CBOWCTBA BEIICCTB B 3aBUCHMOCTH OT HX
CTPOEHHUSI; BO3SMOYXHOCTH NPOTEKAHUSI XUMHUYECKUX MPEBpaIleHU N
B Pa3JIMYHBIX YCIOBUSIX;
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11) egwiuucnames OTHOCUTEIBHYIO MOJICKYJSIDHYIO U MOJSIPHYIO
MaccChl BEIIECTB; MAaCCOBYIO JIOJIIO XUMHUYECKOTO dJjieMeHTa 1o ¢Gop-
MyJi€ COCIMHEHHUS; MAaCCOBYIO JIOJIIO BEIIeCTBa B pacTBOpE; IPOBO-
JIUTH pac4YE€Thl O YPABHSHUIO XUMHUYECKOU PEaKINH;

12) credosams mpaBUiIaM TOJIB30BAHHS XUMHUYECKOH MOCYH0#H U
JTa0opaToOpHBIM OOOpyIOBaHMEM, a TaKXKe IIpaBWJIaM OOpalleHUs
C BEIIECTBAMH B COOTBETCTBHUU C HMHCTPYKLUSIMH I1O BBIITOJIHEHHIO
71abOpaTOPHBIX XHUMHUYECKUX ONBITOB IO ITOJYYCHHUIO U COOHPAHHUIO
ra3000pa3HbBIX BEMIECTB (aMMHaKa M yTIIEKHUCIIOTO Ta3a);

13) nposooums peakuuu, MOATBEPKIAAIONIAEC KAYCCTBCHHBIH CO-
CTaB Pa3JIMYHBIX BEIIECTB: PACIIO3HABATH ONBITHBIM ITyTEM XJIOPHUJI-
Opomuna-, monuna-, kapoonar-, docdar-, cuimkar-, cyiabdar-, THU-
APOKCUA-UOHBI, KATUOHBI aMMOHHA WU HMOHBI U3YYCHHBLIX MCTAJIJIOB,
MIPUCYTCTBYIOIINE B BOJHBIX PACTBOPAaX HEOPraHUYECKUX BEISCTB;

14) npumenams OCHOBHBIC ONEPALMHM MBICIUTEIBHON NEATEIBHO-
CTH — aHaJIU3 U CHHTE3, CpaBHEHHUE, 0000IICHNEe, CHCTEeMaTH3aLHIO,

BBISIBJICHUC TIPUYUHHO-CICIACTBCHHBIX CBSI3eH — IUIST HM3yYCHHUS
CBOMCTB BEIIIECTB M XMMHUYECKHX PEaKIHN; €CTECTBEHHO-Hay4YHbIE
METOJIbl TIO3HAaHUS — HaOJIOACHHUE, U3MEPEeHHEe, MOJEIIHPOBAaHUE,

SKCIIEPUMEHT (peajbHbIH U MBICICHHBIN).
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TEMATUYECKOE TMJTAHWPOBAHWE

Bcero 136 4, 13 HUX 7 4 — pe3epBHOE Bpems

8 KJIACC

(2 4y B Hegento, Bcero 68 4, M3 HUX 3 4 — pe3epBHOE BpeMS)

IIpuMepHbIe TEMBI,
pacKpbIBaoIye JAHHbIN
pa3jeJs HIporpaMmsi,
¥ KOJINYECTBO YaCoB,
OTBOJMMOE Ha UX U3yYeHHe

OcHOBHOE coaepixKaHue

OCHOBHbIE BU/IbI AeSITEJIbHOCTU
06y4YarIMxcsa

Pazgen 1. [lepBoHayajibHbIe XHMUYECKHE TIOH

stust (20 )

Tema 1. XuMusi — BaKHast
06J1aCTh €CTECTBO3HAHUA U
NPaKTU4YeCKOH JesTeIbHO-
CTH YeJIOBEeKa

59

IIpenmer xumuu. Posib XumMuu B )KU3HHU
gyenoBeka. XUMHUS B CHCTEME HayK.
MeTo1pI TTO3HAHUST B XUMHU.

Tena u BemectBa. Pu3nueckue cBoiicTBa
BEIIECTB. ATpEraTHOE COCTOSTHUE
BemiecTB. UNCThIE BEeIeCTBAa U CMECH.
Cnoco0sl pazaeneHus cmeceit. dusnye-
CKHE U XUMHYECKHe siBJIeHus. [Ipu3Ha-
KH U YyCJIOBHUSI IPOTESKAHUSI XUMHYECKUX
peakmii.

3HAKOMCTBO C TIpaBWJIaMU OE€30TTaCHOCTH
H TIpuéMaMu pabOThl B XUMHYECKOU
J1a00paTOpUH.

JleMoHCcTpanuu

1. JTabopaTopHOe 060pyI0BaHUE.

2. Paznuunble BUILI XUMHUYECKOM
MOCYIbI.

6 PackpbIBaTh CMBICII U3y4aeMbIX
TTOHSITHUH.

6 PackprIBaTh pOJb XUMHUH B IPUPOAE U
’)KU3HU 4YeJIOBeKa, €€ CBs3b C APYTUMH
HayKaMH.

6 Pazimmyarh 9UCTBIC BEIIECTBA U CMECH,
OJTHOPOJHBIC U HEOTHOPOIHBIE CMECH.

6 PasnuuaTh (GU3NYCCKUEC U XUMUUYCCKHUC
SIBJICHUSI.

6 OnpenesisiTh NPU3HAKKU XUMHYECKHUX
PeaKImii M yCIIOBUS UX IIPOTEKAHUSI.

6 CnenoBaTh MpaBUJiaM IOJIb30BaHUS
XUMHYESCKOH MOCY10# U JIaG0opaTOPHBIM
obopy/1oBaHHEM, a TAK)KE MIpaBUIaM
oOpalieHusi ¢ XUMUYSCKUMH Bellle-
CTBaMH B COOTBETCTBHU C HHCTPYKITHSI-
MU 110 BBITTOJTHEHUIO TTPAKTHIECKUX
pabor.
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3. O6pas1bI BEIIECTB.

4. CriocoOsbl pazaeneHust cMeceit (rib-
TpOBaHHUE, BBITApUBaHNE, JIUCTUILIS-
uusi, xpomatorpadusi).

JlaopaTopHble U IpaKTHYeCKHe
paéoThl

Jlabopamopnuvie onvimoi:

Onucanue GU3NYECKNUX CBOHCTB BEILIECTB.
PasneneHne cMecH ¢ TOMOIIBIO MAarHHUTA.
Ilpaxmuueckue pabomoi:

Ne 1. [IpaBuna paboTsl B 1abopaTopuu

¥ IpUEMBI OOpaIeHNs! ¢ J1abopaTOPHBIM
00OpyIOBaAHHUEM.

Ne 2. Paznenenue cMmeceit (Ha mpumepe
OYHMCTKHU OBAPEHHOM COJIN)

6 IlimaHupoBaTh U MPOBOIUTE XUMHUYE-
CKMI SKCIEPUMEHT 110 U3YyUSHHUIO U
ONMHUCAaHUIO (U3UISCKUX CBONUCTB
BEIIIECTB, CIIOCOOOB pa3ieeHHs cMecei
BEIIECTB.

6 VMcrionb30BaTh NPHU BHITTOJIHEHUN
y4eOHBIX 3aJJaHUI U B IIpoliecce
HUccIe10BaTeIbCKON NesATeIbHOCTH
Hay4YHO-NOIIYJIPHYIO JIUTEPaATypy
XUMHUUYECKOT'0 COIAEPIKAHUS, CIIPAaBOY-
HBbIE MaTepHalibl, pecypchl IHTepHeTa.

6 BeicTpauBaTh pa3BEPHYThIE IUCHbMEH-
HBIC U YCTHBIC OTBETHI C OIIOPOH Ha
nHdopMaInio U3 ydeOHUKA U CIIPaBOU-
HBIX MaTEPHUAJIOB, TPAMOTHO HCIIOJIB30-
BaTh U3y4YE€HHBIH MOHSATUNWHBINA annapat
Kypca XUMHHU

Tema 2. BemjecTBa
U XMMHYecKUe peaKnuu
(15 q)

ATOMBI U MOJIEKYJIbl. XUMHUYECKUE
3JIEMEHTBI. 3HAKH (CUMBOJIBI) XUMHYE-
CKUX 3J1eMeHTOB. IIpocThie U ClI0XKHBIE
BellecTBa. ATOMHO-MOJIEKYJISIpDHOE
yUeHwue.

Xnmuueckast popmyna. BameHTHOCTH
aTOMOB XMMHWYECKHUX JIEMEHTOB. 3aKOH
TIOCTOSTHCTBA cocTapa BermiecTB. OTHOCH-
TeabHast aToMHast Macca. OTHOCUTEIbHAS
MOJIEKyJIsIpHast Macca. MaccoBast 1oJIst
XHUMHAYECKOTO 3JIEMEHTa B COCTUHEHHH.
dusznueckue U XUMHUUIECKUE SBIICHUSI.
Xumundeckast peakuusi. [Ipu3znaku

Y YCJIOBUSI NIPOTEKAHUS XUMHUYECKUX
peakuuii. XuMHU4YECKUE YPAaBHECHUS.

6 [IpuMeHsITh €eCTECTBEHHO-HAYYHBIS
METO/IbI MO3HAHUs (B TOM UHCIIe
HaOJII0IeHNEe, MOJISJINPOBaHHE, KCIIe-
PHUMEHT) M OCHOBHBIE OIlepaluy
MBICITUTEIIBHOM JIesITeIbHOCTH (CpaBHe-
HUE, KIacCUDUKAIIHA) I U3YUCHHS
BEIIECTB U XUMHUYECKNUX PEaAKIIHIA.

6 PackpbIBaTh CMBICII H3y4aeMbIX
MOHSITHI X 3aKOHOB U IPUMEHSTH OTH
TOHSITHS TIPH OIMCAHUH CBOWCTB
BCIIESCTB U UX MMPEBPAICHHUIA.

6 Paznuuath GU3NUECKHE U XUMHYECCKUE
SIBJICHUSI, OOBSICHSITh UX CYIIIHOCTB C
TOYKH 3PEHHST AaTOMHO-MOJICKYISIPHOT'O
YUYCHHUSI.
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IIpooonowcenue maébn.

IIpuMepHbIe TeMBI,
packpbIBaoIIye AAHHbII
pa3jeJ1 nporpamMmsi,

Y KOJINYeCTBO 4acoB,
OTBOJMMOE Ha UX U3yYeHHe

OcHOBHOE coaepiKaHue

OCHOBHBbIE BU/BI AeATEJIbHOCTH
06y4Jaromuxcs

Tunel XUMHUYECKUX peaKuil (coeTuHe-
HUSI, Pa3I0KECHUs, 3aMEIICHUS, OOMEHa).
3aKOH COXpaHEHUsI MacChl BEIIECTB.

M. B. JIOMOHOCOB — yU&HBIH-2HIIUKIIO-
e VCT.

JleMoHCcTpanuu

dusuueckue siBICHUA (pacTUpaHUE
caxapa B CTyIIKe, KMIIECHUE U KOHJEHCca-
OUs BOJABI U T. 11.).

Xumuueckue sBJICHUs (FOpEeHUE CBEYU,
pa3nokeHue caxapa, B3auMojeiicTeue
CEepHOM KHUCIIOTHI C XJIOPUIOM Oapwus,
pasznoxxenue runpokcuna meau(ll), B3a-
UMOJIEMCTBHE Keje3a ¢ cepoi, B3auMO-
JIeHCTBUE Kelle3a C PaCTBOPOM COJIU
menu(1l)).

OmBIT, MINTIOCTPUPYIOIIHIH 3aKOH coXpa-
HEHHSI MacCHhl.

JlabopaTopHble U NPaKTH4YeCKHe paGoThl
Jlabopamophuele onvimuwi:

[Ipumeps! Hpu3UUECKUX sIBICHHH (IL1aB-
JICHHUE BOCKa, TasTHUE JIHJA).

6 Onpenensars NPU3HAKH XUMHUYCCKUX
peakiuii, yCIOBHs UX IPOTCKAHHUSI.

6 OOBSICHATH CyITHOCTh (PU3UYSCKUX U
XHMUYECKUX SIBJICHHUI C TOYKH 3PCHHUS
aTOMHO-MOJICKYJISIPHOT'O YUYCHUS.

6 KitaccuuuupoBaTh XHMUUYECKHE
peakiuu (110 YUCIIYy U COCTaBYy pearupy-
FOIIIUX U OOPa3yOINXCS BEIICCTB).

6 CocTtaBisiTh (hOPMYJIIBI OMHAPHBIX
BEIIECTB 110 BaJICHTHOCTH U OINPEIEISTh
BaJICHTHOCTB 110 (hopMyIiamM BEIIECTB.

6 PaccTaBiisiTh KOO(GUIIHCHTHI B ypaBHE-
HUSIX XUMHUYECKUX PEaKIIHi.

6 Cie1oBaTh IpaBUjIaM MOJIb30BAHUS
XUMHYECKOU TTOCYZION B Ta00OpaTOPHBIM
obopy1oBaHHEM, a TAKXKE MTpaBUIaM
oGpalleHHsI C BEIIECTBAMHU B COOTBET-
CTBHUH C UHCTPYKIHUSAMU 110 BBITTOJIHE-
HHIO JTaOOPATOPHBIX XUMHUYECKHUX
OIIBITOB.

6 crionb30BaTh NPU BBITTOJIHEHUHU
y4eOHBIX 3aJIaHU U B ITpoLiecce
HCCJIEIOBATEILCKON IesATeIbHOCTH
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IIpumepbl XMUMUYECKUX SABJICHUN
(IpokanuBaHUE MEIHON MPOBOIOKH,
B3aUMOJICHCTBUE MeJia C KUCIOTOM).
Mopnenn aTOMOB U MOJIEKYJI.

Buviuucnenusn

— OTHOCUTEJIBbHOU MOJICKYJISIPHON
Macchl BEIIECTB;

— MacCOBOU 1011 XMMHUYECKOI'O 2JIEMEH-
Ta 110 popmyJie COeTUHCHUS

HAy4HO-TIOMYJISIPHYIO JINTEPATYPY
XUMHYECKOTO COAEPKAHUS, CIIPABOY-
HbIE MaTepuasl, pecypcel MHTepHeTa.

6 BricTpauBaTh pa3BEPHYTHIE MUCbMEH-
HBIE U YCTHBIE OTBETHI C OMOPOI Ha
uHpOopMaIHio U3 yudeOHUKA U CIIPaBOY-
HBIX MaTE€pHaJIOB, IPAMOTHO HCIIOJIb30-
BaTh U3yUYCHHBIH NOHATUHHBIA anmapatr
Kypca XUMHU

Paspges 2. BaxkHeiilne npejcTaBUTe/IM HeopraHnyeckux Beiects (30 u)

Tema 3. Bo3ayx. Kucaopoa.
IloHsATHE 06 OKCHAAX
(CRY)

Bosayx — cmech razo. CocTaB Bo3yxa.
Kucnopox — sneMeHT u npocToe Beme-
cTBO. O30H — aAJUTOTpONHAsE MOAU(pUKA-
uus Kkuciopoaa. HaxoxieHne Kuciiopo-
Jla B Ipupoje, (pusndeckrue u Xumuue-
CKHe CBOWCTBaA (peaKIMu OKHUCIICHUS,
ropeHue). Y CjI0BHUsl BOSHUKHOBEHHUS U
npekpaiieHus ropenus. [lonsitue

00 okcHaax.

Crioco0sb!I MOJIydeHHsT KHCIIOpoa B
J1abOpaTOPHH U MPOMBIIICHHOCTH.
IIpumenenue kucinopona. Kpyrosopor
KHUCJIOpO/ia B TIPUPO/IE.

TerutoBoit 3 HEeKT XUMUISCKON peak-
IIUH, ITIOHATHUE O TCPMOXUMHYCCKOM
YPaBHEHHH, 3K30- M IHIOTCPMHUUYCCKUX
peaKIusx.

6 PackpbIBaTh CMBICI U3yYIaeMBbIX
MOHSATHH U IPUMEHSITh 3TH HOHSTHS
TIpY ONMCAHUH CBOHWCTB BEIISCTB U X
peBpalleHuit.

6 XapakTepnu3oBaTh (ONHCHIBATBH)
CcOCTaB BO3/yXa, (U3NUECKHe U XH-
MHUYECKHE CBOMCTBA KHCJIOpO/ia,
CTIOCOOBI €TO TTOyYIeHHUsI, TPUMEHEHUE
U 3HA4YCHHUE B IPUPOJIE U KU3HU
9eII0BeKa.

6 CpaBHHBATh PEAKIINN TOPEHUS U
MEUJIEHHOT'O OKHUCJICHUSI.

6 Cobupats NpUOOPHI AJIs ITOJIyUSHHUS
KHCI0POAa (BEITECHEHUEM BOJIBI 1
BO3yXa).

6 Pacno3naBaTh ONBITHBIM NYTEM
KHCJIOPO/I.
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IIpooonowcenue maébn.

IIpuMepHbIe TeMBI,
packpbIBaoIIye AAHHbII
pa3jeJ1 nporpamMmsi,

Y KOJINYeCTBO 4acoB,
OTBOJMMOE Ha UX U3yYeHHe

OcHOBHOE coaepiKaHue

OCHOBHBbIE BU/BI AeATEJIbHOCTH
06y4Jaromuxcs

Tonnueo (He(dTH, Yrojb U METaH).
3arps3HeHHE BO3yXa, CIIOCOOBI €ero
MpeaOoTBpaIIeHHs. Y CHIICHHE NapHUKO-
BOro 3¢ ¢ekra, pa3pynieHue 030HOBOTO
cI1os.

JleMoHCcTpanuu

BsaumoneiictBue pocdopa, cepbr

M JKeJie3a C KUCJIOPOa0M (BO3MOXKHO
HCITOJIb30BaHUC BI/IILGOOHLITOB).
OrmnpeseneHre CoepKaHUsI KUCIOPOaa
B BO3yXE€.

OMBITHI, AEMOHCTPUPYIOIIHNE YCIIOBHS
BO3HUKHOBCHMUSA U NPEKPALLICHUS
TOpPEHUS.

JlaGopaTopHble M NMpaKTHYeCKHue
pa6oTsl

Jlabopamopnuwiii onvim:

O3HakoMIIeHHE ¢ 00pa3IaMu OKCHUIOB.
ITpaxmuueckasn paboma.

Ne 3. ITomyuenue u coOupaHue KUCIOPO-
J1a, N3y4eHHE ero CBOMCTB.

6 Mcrionp30BaTh XUMHYECKYIO CUMBOJIH -
Ky JUIsI COCTaBJIeHUsI (OPMYI BEIIECTB,
MOJICKYJISIPHBIX YpaBHEHUNW XUMHUE-
CKHMX peaKIHil ¢ yJacTHEeM KHCIOpPOJa.

6 OOBSICHATH CYITHOCTH DKOJIOTHYSCKHUX
pooJIeM, CBSI3aHHBIX C 3arps3HEHHEM
BO3IyXa.

6 CnemoBath nmpaBuiiamMm 0e3onacHou pabo-
THI B JJAOOPATOPUHU MPHU UCITOJIH30BAHUHU
XUMHYECKOH IMOCyabl U 000py OBAHMUS,
a TaxKe ImpaBuiIaM oOpamieHus ¢
TOPIOYMMH BEIIECTBAMU B OBITY.

6 [TmannpoBaTh U OCYMIECTBIIATH Ha
MPAKTHUKE XUMHUIECKHE dKCIIEPUMEHTHI,
MPOBOJIUTH HAOJIIOICHMUS, 1e1aTh
BBIBOJIBI IO pe3yJIbTaTaM dKCIIepH-
MEHTA.

6 YyacTBOBaTh B COBMECTHOU padoTe
B I'pynre.

6 lcrionb30BaTh NPU BBINIOJIHEHUHU
Y4eOHBIX 3aJaHUI U B IIpoliecce
HCCIIeJOBATEIILCKON NesITeIbHOCTH
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Botuucnenusn

— MOJICKYJISIPHOU MacChl KHCIOpOaa

¥ 030HA HAa OCHOBAaHHH aTOMHOM MacCChI
XHMHYECKOI'0 DJIEMCHTA

HAyYHO-TIOMYJISIPHYIO JIUTEPATypy
XUMHYECKOTO COJEp>KaHUs, CIIPaBOd-
HbIE MaTepHaibl, pecypchl MHTEepHeTA.

6 BoicTpanBaTh pa3BEPHYThIC IUCbMECHHBIEC
U YCTHBIE OTBETHI C OMOPOii Ha nHpOpMa-
LIUIO U3 yYeOHHUKA U CIIPABOYHBIX MaTe-
puanoB, TpaMOTHO UCIIOJIb30BaTh N3yYeH-
HBIH NOHSATHUIHBIN annmapaT Kypca XUMUH

Tema 4. Bogopoga.
IoHsITHE O KUC/I0TAX
M COJISAAX

(59)

Bonopon — sneMeHT u IIpocToe Bete-
ctBO. Haxoxnenue B nmpupone, pusnde-
CKHE U XMMHUYECKHE CBOHWCTBA (Ha
npuMepe B3aUMOACUCTBUSA C HEMeTasljIa-
MH U OKCHJaMH METAJJIIOB), TIPUMEHE-
HUE, CIIOCOOBI TTOJTyYCHUS.

IToHsiTHE O KHCJIOTAaX U COJISIX.

JleMoHCcTpanuu

TTonyuenue, cobupanue U pacrio3HaBa-
HHE BOJIOpOJia.

I"openue Bosopona.

B3aumonerictBue Bo1opoia ¢ OKCUIOM
meau(1l).

JlaGopaTopHble U MpaKTUYeCKUe
pa6oThl

JlabopamopHnuiii onvim:
BzanMmoneiicTBue KUCIIOT ¢ MeTaJIaMU.
IIpaxmuueckas paboma:

Ne 4. TTosryuenue u coOupanue BOAOPOAa,
M3y4YEeHHUE €r0o CBONCTB.

6 PackpbIBaTh CMBICI H3y4aeMbIX MOHS-
THH ¥ NPUMEHSITh OTH HOHSTHUS IIPU
OIMCAaHUM CBOMCTB BEIIECTB U X
npeBpalleHUM.

6 XapaKTepHu30BaTh (OMHCHIBATH)
(uszmyeckue U XMMHUYECKHE CBOMCTBA
BOJIOPO/IA, CIIOCOOBI €T0 MOJIyYeHHUS,
IIpUMEHEHHE.

6 CoOupars npubop TS MOTYUYESHHUS BOJO-
pona.

6 11crioyib30BaTh XMMUYECKYIO CHMBO-
JIUKY JUIsl COCTaBIICHUsT popmyt
BEILIECTB, MOJICKYJISIPHBIX YpaBHESHUU
XUMHYECKHUX PEeaKIUui ¢ yyacTueM
BOJIOpO/A.

6 CiietoBaTh MpaBuiiaM 6e30MacHoOM
paboThI B 1a00pAaTOPUHU MIPH UCIIOJIb-
30BaHUN XUMHUYECKON MOCYIbI U
000pyIOBaHMUs, a TAK)KE IIpaBHUIIaM
o0paleHus ¢ TOPIOYUMHU BEIIECTBAMU
B OBITY.
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IIpooonowcenue maébn.

IIpuMepHbIe TeMBI,
packpbIBaoIIye AAHHbII
pa3jeJ1 nporpamMmsi,

Y KOJINYeCTBO 4acoB,
OTBOJMMOE Ha UX U3yYeHHe

OcHOBHOE coaepiKaHue

OCHOBHBbIE BU/BI AeATEJIbHOCTH
06y4Jaromuxcs

Boituucnenus

— MOJIEKYJISIDHOM MacChl BEIIeCTBA Ha
OCHOBAaHUH aTOMHOM MacChl XUMUYE-
CKHX DJIEMEHTOB

6 [InanupoBaTh U OCYIIECTBIISITH HA
NPAKTUKE XUMHUYECKHUE SKCICPUMCHTHI,
MIPOBOJNUTH HAOIIOACHYSI, AeIaTh
BBIBOJIBI 110 pEe3ybTaTaM dKCIIEPUMEHTA.

6 YyacTBOBaTh B COBMECTHOI paboTe B
rpymnre

Tema 5. Kosin4ecTBeHHbIe
OTHOLUEHUSA B XUMHUH
(49

Konunuecrso Bewmecrsa. Mosb. Moisip-
Hast Macca. 3akoH ABoraapo. MoJsip-
HBIIT 00BEM ra3oB. PacuéTsl mo xummde-
CKHUM ypaBHCHHUSIM.

JleMoHcTpanus
OO0pa3zubl BEMIEeCTB KOJIUIECTBOM 1 MOITB.

Boiuucnenun

— 00BEMa, KoJIMYecTBa BeIllecTBa ra3a
110 €r0 U3BECTHOMY KOJIMIECTBY BeIlle-
CTBa W 00BEMY;

— 00BEMOB Ta30B MO yPaBHEHUIO
peaKnuy Ha OCHOBE 3aKOHA 00BEMHBIX
OTHOIIICHUI Tra30B

6 PackphIBaTh CMBICI N3y9aeMBbIX
HOHSTUH U IPUMEHSITh 3TH HNOHSITHSI,
a TakyKe M3ydeHHBIE 3aKOHBI M TEOPUH
TS peIISHUs] pacYETHBIX 3a/1a4.

6 BBIUUCIISITE MOJISIPHYIO MacCy BEIECTB;
KOJIMYECTBO BEIIEeCTBa, 0OBEM rasa,
Maccy BEIeCTBa;

6 IIpoBOIMTH pacUE€THI IO YPABHEHUSIM
XUMHYECKUX pPeaKIHii: KOJINYeCcTBa,
00BEMa, Macchl BeIlIeCcTBa 110 U3BECTHO-
My KOJIMYECTBY, 00BEMY, Macce peareH-
TOB UJIU NPOJAYKTOB pEaKIInU.

6 BricTpanBaTh pa3BEpHyTHIE THCHMEH-
HBbIC U YCTHBIC OTBETHI C Ol'lOpOFI Ha UH-
opmarnio 3 yaeOHUKa U CIIPABOYHBIX
MaTepHaJIOB, TPAMOTHO MUCTIOIB30BaTh
U3y4YECHHBII NOHSATHUUHBIN annapaTt
Kypca XUMHH
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TeMma 6. Boga. PacTBopbI.
IloHATHE 06 OCHOBAHUAX
()

duznyeckre CBOMCTBA BOIbI. AHAINU3
U CUHTE3 — METO/bI U3YUYECHHS COCTaBa
BO/JIBI.

XUMHYECKHE CBOMCTBA BOJbBI

(peakuu ¢ MeTajIaMHU, OKCUAAMU
METaJJIOB U HEMETAJLJIOB).

CoctaB ocHoBaHuK. [ToHsATHE 00 UHIU-
KaTopax.

Bona kak pactBoputesib. PacTBOpHI.
PacTBOpUMOCTE BEIIECTB B BOJIC.
HacwlleHHbIe 1 HEHACHIIIIEHHBIC
pacTBOpBI. MaccoBasi 10JIsT BEIIeCTBA B
pactBope.

Posib pacTBOpOB B pHUPOJIC U B )KU3HU
gesoBeka. KpyroBopoT BOJIbI B IPUPO/IC.
3arps3HeHne NpUpoaHbIX Boa. OxpaHa
M OYHCTKA IPUPOJTHBIX BOX.

JleMoHCcTpanuu

DIIEKTPOIIN3 BOJBI; CHHTE3 BOJIBI;
B3aUMOJICHICTBHE BOJIBI C METAIIAMHA
(Na, Ca) (BO3MOXXHO HCITOJIb30BaHUE
BUJICOMATECPHUAJIOB).

PactBOpeHue BeliecTB ¢ pa3InuyHON
PacTBOPUMOCTBIO.

HccnenoBanue pacTBOPOB KUCIIOT U
1IEeJI0YEH C MOMOIIBIO UHIAMKATOPOB.

JlaGopaTopHble M NpaKTHYeCKUe
pa6oThl

Ilpakmuueckas paboma.

Ne 5. IlpuroroBieHue pacTBOPOB C
omnpeneaéHHON MaccoBoOii nojel pac-
TBOPEHHOTO BEIIECTBA.

6 PackpbIBaTh CMBIC U3yYaeMBbIX
MOHSATHH U IPUMEHSITH 3TH HOHSTHS
IpY OITUCAaHUHN CBOWCTB BEIIESCTB U UX
peBpalleHUil.

6 XapakTtepn3oBaTh (U3NIESCKUE U
XHUMHYECKHE CBOWCTBA BOAEI, €€ POJIb
KaK pacTBOPHUTEISI B IPUPOIHBIX
poIreccax.

6 CoCTaBJsATh ypaBHCHUSI XUMHYECKHUX
peakuuii ¢ yyacTHeM BOJIBI.

6 OOBSICHSITH CyITHOCTb DKOJIOTHYSCKUX
po0JieM, CBSI3aHHBIX C 3arps3HEHUEM
MIPUPOIHBIX BOJI, CITIOCOOBI OYUCTKH
BOJBI OT MMPUMeECEii, MEPHI IO OXpaHe
BO/JI OT 3arpsI3HEHHUS.

6 [ltaHupoBaTh M OCYIIECTBIISITH HA
MPAKTUKE XUMHUIECKHE IKCIIEPUMEHTHI,
MPOBOAUTH HAOIIONEHMUS, 1e1aTh BbI-
BOJBI IO pe3yJIbTaTaM dKCIIEPUMEHTA.

6 CrietoBaTh IIpaBMIIaM Oe30MacHON
paboTHI B Ta00OpaTOPHUHU IIPH UCIIOTB30-
BaHUU XHUMHUYECKOH ITOCYABI B 000pya0-
BaHMUA.

6 IIpoBOAVTH BBIUYHUCIICHUS] C IPUMEHEHH -
€M TIOHSITHSI «MaccoBasl JOJISI BEIIeCTBA
B PacTBOpPE».

6 Vcrionp30BaTh NP BEITTOJTHSHUN
y4eOHBIX 3aJaHU U B IIpoliecce
HCCJIEIOBATENILCKOM e TeIbHOCTH
HAYy4IHO-NOIYJISIPHYIO JIUTEPATyPy
XAUMHUYECKOTr0 COACPIKaHMUsI, CIIPaBOY-
HbIE MaTepHalsbl, pecypchl MHTEepHeTa.
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IIpooonowcenue maébn.

IIpuMepHbIe TeMBI,
packpbIBaoIIye AAHHbII
pa3jeJ1 nporpamMmsi,

Y KOJINYeCTBO 4acoB,
OTBOJMMOE Ha UX U3yYeHHe

OcHOBHOE coaepiKaHue

OCHOBHBbIE BU/BI AeATEJIbHOCTH
06y4Jaromuxcs

Boituucnenus
— C MCIIOJIB30BaHUEM ITOHATHUS «MaCCO-
Basi JOJIsSI BEILIECTBA B paCTBOPEY

6 BricTpauBaTh pa3BEPHYTHIE NUCHbMEH-
HBIE U YCTHBIE OTBETHI C OIIOPOH Ha
uHGOPMALIHIO U3 y4eOHUKA U CIIPaBOY-
HBIX MaTepHaloB, 'PAMOTHO UCIIOJIb30-
BaTh M3YYECHHBIM NOHSATUNHBIN anmapar
Kypca XUMHHU

Tema 7. OCHOBHBIE KJIACChI
HeopraHu4ecKHux
coeAVHEeHU

(11 9)

Krnaccudukaiys HEOPraHu4IeCKuX
COEIMHEHUM.

OKCHIBI: COCTaB, KIacCHU(PUKAIIHS
(OCHOBHBIE, KUCJIOTHBIE, aM(OTEPHBIE,
Hecoseobpas3yronue), HOMEHKIIaTypa
(MexayHapoJHasi U TpPUBHUAJIBHAA).
ITony4yeHne u XUMHUYECKHE CBOMCTBA
KHCJIOTHBIX, OCHOBHBIX U aM(}OTEPHBIX
OKCH/IOB.

OcHOBaHUsI: COCTaB, KjIacCU(UKAIS,
HOMEHKJIaTypa (MeXIyHapoaHas 1
TpUBHAJIbHAS), GUINISCKUE U XUMHUUE-
CKHE CBOHCTBA, CIIOCOOBI TIOJTyUEHUS.
Kucnortsl: cocTaB, KiiaccuuKaiusi,
HOMEHKJaTypa, pu3ndeckue u XumMude-
CKHE CBOHCTBA, CIIOCOOBI ITOJIYYCHHSI.
Psi akTHBHOCTH METaJJIOB.

6 KimaccuuuupoBaTth U3ydaemMbie
BEIIECTBA IO COCTAaBY M CBOWCTBAM.

6 CocTaBisITE (OPMYIIBI OKCHUJIOB,
KHUCJIOT, OCHOBAHHM, COJICH U Ha3LIBATh
HUX MO0 MEXIYHAPOJTHON HOMCHKJIA-
TYype.

6 TIporHo3upoBaTh CBOICTBA BEIICCTB HA
OCHOBE OOIINX XUMHYECKHUX CBOUCTB
U3yYCHHBIX KJIACCOB/TPYII BEILECTB,
K KOTOPBIM OHH OTHOCSITCSI.

6 CocTaBJIsITh MOJIEKYJISIDHBIE ypaBHE-
HUS peaKlnii, HWITIOCTPUPYIOIIMX
XHMHYECKHUE CBOMCTBA U CIIOCOOBI
l'lOJ'ly'-leHl/Iﬂ BCLICCTB 1/13yquH1)1x
KJIACCOB/TPYMII, a TaK>X€ MOITBEPKIa-
FOIIUX TEHETHYECKYIO B3aUMOCBSI3b
MEXy HUMH.
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Counu (cpenHue): HOMEHKIIaTypa,
CIIOCOOBI MOTyYeHUsI, B3aNMOIeHicTBIE
coJiel ¢ MeTaJJIaMH, KUCIIOTAMHU,
IIEJIOYAMU U COJISIMH.

T'enermueckast cBsI3b MEXIy KilaccaMH
HEOPraHUIEeCKUX COCTUHEHHH.

JleMoHCcTpanuu

OO0pa31bl HCOPraHUYCCKUX BEIICCTB
Pa3IHYHBIX KJIACCOB.

B3aumoneiicTBue pactBopa cepHOM
KHUCIIOTHI ¢ okcuaoM meau(1l).

Peakuus netpanuzanuu.

BrITecHeHrne ogHOTO MeTaIa ApyTrum U3
pacTBOpa CoJiu.

JlaGopaTopHble U MpaKTUYeCKUe
pa6oTsl

Jlabopamopnuvie onvimot .
B3aumonelictBue KHUCIOT ¢ METaJIaMU.
ITonmyueHnne HEpaCTBOPUMBIX OCHOBAHUM.
B3aumoneiicTBre HEpacTBOPUMBIX
OCHOBAHMUH C KUCJIOTaMU.

Pasznosxxenue ruapokcuaa meau(ll) npu
HarpeBaHUH.

Ilpaxkmuueckas paboma:

Ne 6. Pemrenne skcriepuMeHTaIbHBIX
3a7a4 1o Teme «OCHOBHBIE KJIACChI
HEOPraHUYECKUX COCIMHEHUI.

Botuucnenusn
— TI0 YpaBHEHUSAM XUMHUYECKUX peaKIuii

6 ITpon3BOANUTE BEIYHUCIEHUS 0 ypaBHe-
HUSIM XUMHYECKUX PEaKIUi.

6 IllmaHupoBaTh U OCYIIECTBIISATH Ha
MPaKTUKE XUMHUUECKHE SKCIIEPUMEHTHI,
TIPOBOJIHUTEH HAOJIOIEHUsI, IeJIaTh
BBEIBOJBI 110 pe3yJIbTaTaM dKCIIEPUMEHTA.

6 CrnenoBaTh IIpaBUjIaM 0e30MacHOM
paboThI B Ta00OpaTOPHUHU IIPH UCIIOIB30-
BaHUHU XHUMHUYECKOH ITOCY bl U1 000pya0-
BaHMSI.

6 Vcrionp30BaTh NP BEITTOJIHEHUN

y4eOHBIX 3aJaHUI U B TIpoLiecce

HCCIIE0BATENbCKOM AeATEIbHOCTH

HAyYHO-TIOIYJISIPHYIO JINTEPATy Py

XHUMHYECKOTO COJIep>KaHUsI, CIIPAaBOY-

HBIE MaTepHaibl, pecypcsl MHTEepHEeTA.

BricTpauBaTth pa3BEpHyThIE TUCHMEH-

HbIE U YCTHBIE OTBETHI C OITIOPOH Ha

nHdopMaInio U3 ydeOHUKA U CIIPaBOY-

HBIX MaTEPHAJIOB, TPAMOTHO HCIIOIB30-

BaTh M3YUYEHHBIM NOHATUUHBIN anmapar

Kypca XUMHHU

o
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IIpooonowcenue maébn.

IIpuMepHbIe TeMBI,
packpbIBaoIIye AAHHbII
pa3jeJ1 nporpamMmsi,

Y KOJINYeCTBO 4acoB,
OTBOJMMOE Ha UX U3yYeHHe

OcHOBHOE coaepiKaHue

OCHOBHBbIE BU/BI AeATEJIbHOCTH
06y4Jaromuxcs

Paspen 3. [lepuoaunyeckuii 3akoH U [lepuoanyeckas cucreMa XMMHUYeCKHX 37ieMeHTOB /I. U. MeHaes1eeBa.
CTpoeHMe aTOMOB. XMMHU4YeCKasi CBSA3b. OKUC/IUTEIbHO-BOCCTAHOBHUTE/IbHbIE peakuui (15 u)

Tema 8. [leproanyeckuin
3aKkoH M [lepuognyeckas
cuCTeMa XMMUY€eCKHUX
asiemeHTOB /. U. MeHgee-
eBa. CrpoeHue aToma (7 4)

IlepBbiec MOMBITKH KJIaCCUMUKAIIIN
XUMHUYECKUX 37eMeHTOB. [loHsTHE O
Tpynnax CXOJHBIX 3JIEMEHTOB (IIeI04-
HBIC U MIEJIOYHO3EMEIbHBIE METaJIbI,
raJIoreHbl, HHEPTHHIC Ta3bl).

DJIeMEHTBI, KOTOpPbIE 00pa3yroT
amMbOTepHbIC OKCHU/IBI U THIAPOKCHUJIBI.
ITepuonuueckuii 3akoH u [lepuogu-
geckasi CHCTeMa XUMHUYECKUX DIIEMEHTOB
J. . Meunneneesa. [lepuoasl, rpyniisl,
noarpynnel. PU3nyveckuii CMbICI
MOPSIAKOBOTO HOMEpA dIIEMEHTa, HOME-
POB riepuoaa U rpyIbI.

Crpoenune atoMoB. CocTaB aTOMHBIX
siep. Mzoromnel. Dnektponsl. CTpoeHue
JIEKTPOHHBIX 000JIOYEK aTOMOB TIE€PBBIX
20 xumugeckux 3nemMeHToB [lepuonnye-
ckoti cuctemsnl . 1. Mennerneena.
XapakTepUCTUKa XUMHUUYECKOTO DIIEMEH-
Ta 10 ero noJiokeHuro B [lepuonnueckoi
cucrteme Jl. 1. Menneneena.

6 PackpbIBaTh CMBICII IIEPUOJTUUESCKOTO
3aKOHA.

6 [ToHuMAaTh CyIIeCTBOBaHHUE IIEPUOANYC-
CKOM 3aBUCUMOCTH CBOMCTB XHUMHUEC-
CKHUX JIEMCHTOB (M3MEHCHUE PaaNyCOB
aTOMOB U DJIEKTPOOTPULIATEIILHOCTH)

U UX COCJIUHEHUU OT MOJIOKEHHUS B
NEePUOJUUIECKON CUCTEME U CTPOCHUSI
aToma.

6 YcTaHaBIUBATh CBS3b MEXY ITOJIOXKE-
HUEM DJIEMEHTa B IEPUOIHIECCKON
CHCTEME U CTPOCHHEM €ro aToma (CocTaB
M 3apsif sifipa, o01Iee YUCI0 DJICKTPOHOB
U pacnpeiesIeHUue UX MO0 3JISKTPOHHBIM
CJI0sIM).

6 IIporHo3upoBaTh XapaKTep U3MEHECHHUS
CBOIICTB DJIEMEHTOB U UX COEIUHEHUH 110
rpynmnam u nepuoaam [lepuonmyaeckoit
CHUCTEMBI.

6 XapaKTepHu30BaTh XUMHUYECCKHE DIJICMEH-
ThI IIEPBBIX TPEX NIEPUOIOB, KaIUs,
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3nauenue llepumoanueckoro 3akoHa

u [lepuonnueckoit cucteMbl XUMHUYe-
CKHMX 2JIEMEHTOB JIJIsI pa3BUTHSI HAYKH U
npaktuku. J{. 1. MenneneeB — y4€HbIN,
reJaror U rpa>kJjaHuH.

JleMoHCcTpanuu

KopoTkonepuonnas u JIMHHOIEPUOI-
Hasi ¢popmel [leproanaeckoil cuCTEMBI
xumudeckux snemeHToB . 1. Mennemne-
eBa.

O3HaKoOMJIEHHE ¢ 00pa3liaMHi METaJIJIOB
U HEMETaJUIOB.

JlaGopaTopHble M NpaKTHYeCcKHe
pa6oTsl

Jlabopamopnuiii onvim:
B3aumoneiicTBue ruipokcuia HIMHKA €
pacTBOpamMu KUCIOT U Heodei

KaJIbLIMST 10 X mosioxxeHuro B Ilepro-
nnueckol cucteme . 1. Menneneena.
6 CrnenoBatsk IpaBriiaM Oe3onacHoU pabdo-
THI B JIJaOOPAaTOPUH IIPH UCHOIB30BAHUU
XHUMHYECKOH ITOCyAbl 1 000pYyIOBaHUS.

6 BricTpauBaTh pa3BEPHYThIE IMCBMEH-
HBIE U YCTHBIE OTBETHI C OITIOPOH Ha
uHGOPMALIMIO U3 YUeOHUKA U CIIPaBOY-
HBIX MaTEPHUAJIOB, TPAMOTHO HCIIOJIB30-
BaTh U3yUYCHHBIN NOHATUHHBIN anmapatr
Kypca XUMHH.

6 Vcrionp30BaTh NP BHITTOJIHSHUH
Y4eOHBIX 3aJaHUN TEKCThI yueOHHKa,
crupaBodHble MaTepuansl (Ilepuognae-
CKYIO CHCTEMY XUMHUYECKHUX SJIEMEHTOB
J. U. Menneneesa, TaOIHUILy paCTBOPH-
MOCTH KHUCJIOT, OCHOBAHUU M COJICH B
BOJIC, DJIEKTPOXUMHUYCSCKUN PsIIT
HanpspDKeHUH MEeTaJluIoB).

6 Vcrionp30BaTh NP BBHITTOJIHEHUH
Y4eOHBIX 3aJaHUI U B IIpoliecce
HUCCIIEOBATEIbLCKON AeATEIIbHOCTH
HAYyYIHO-TIOITYJISIPHYIO JINTEPATypPy
XHUMHYECKOTO COJACPIKAHUs, CIIPaBOY-
HBIE MaTepHanbl, pecypcsl HTepHEeTa

Tema 9. XuMuuyeckasi CBsi3b.
OKHC/IUTE/IbHO-BOCCTAaHOBU-
TeJ/IbHbIE peaKIiuu

(84)

3HeKTpOOTpI/IHaTeJIBHOCTB aToMOB
XUMHUYCCKHUX DJICMCHTOB.

XuMHu4iecKasl CBsI3b (I/IOHHaSI, KOBaJICHTHAas
oJIsIpHAasi 1 KOBAJICHTHAsA HeHOJIprHaSI).

6 PacKpbIBaTh CMBICI U3y9aeMBbIX
TTOHSITHIA.

6 OrmpenensaTh BUI XUMHUYECKOH CBI3H
B COE€IUHEHHH.




or

Orxonuarue maoi.

IIpuMepHbIe TeMBI,
packpbIBaoIIye AAHHbII
pa3jeJ1 nporpamMmsi,

Y KOJINYeCTBO 4acoB,
OTBOJMMOE Ha UX U3yYeHHe

OcHOBHOE coaepiKaHue

OCHOBHBbIE BU/BI AeATEJIbHOCTH
06y4Jaromuxcs

CteneHb OKHUCIICHHUS.
OKUCIINTEIIFHO-BOCCTAHOBUTEIILHBIE
peaxunu (OBP). IIponieccrr okucieHus
" BoccTaHOBJIEHHsT. OKHUCIUTEIN 1
BOCCTAHOBHUTEIIH.

JleMoHCcTpanuu
OKHCIUTEIBFHO-BOCCTAHOBHUTEIbHEBIE
PeaKkImu: TOpeHue, peaKIIuu pa3ioxKe-
HHUsI, COCOIUHCHUS

6 OnpenensiTh CTEIeHb OKUCIICHUSI
XUMHYECKOr0 dJIeMeHTa 1o (popmyire
€r0 COCIUHCHHSI.

6 OmipeIeIsATh 2JIEMEHT (BEIIECTBO) —
OKHCIIUTEJb U 3JIEMEHT (BEIIECTBO) —
BOCCTAaHOBHTEIIb.

6 OOBSICHATH CYIITHOCTH MPOLICCCOB
OKHCJICHUS U BOCCTAHOBIICHHSI.

6 CoCTaBIISITh 2JICKTPOHHBIN OanaHC ¢
y4E€TOM YHCIIa OTHAHHBIX U MPHHSITHIX
SIEKTPOHOB.

6 CoCTaBJIsITh YPAaBHEHHE OKHUCIITUTEIIb-
HO-BOCCTaHOBUTEJIILHOMN peaKInH.

6 Vcrionp30BaTh NP BHIITOJIHEHUN
y4eOHBIX 3aJITaHUN TEKCTHl Yy9eOHUKA,
CIIpaBOYHBIC MaTepHuaIbl (IepuoINYe-
CKYIO CHCTEMY XHUMHYECKHUX 3JIEMEHTOB
. . Menneneesa, TaOIuLly pacTBOPHU-
MOCTH KHCJIOT, OCHOBAHUN U COJIeH B
BOJIC, DJICKTPOXUMHUUYCCKUN PsIIT
HaIPsDKEHUH METallIoB)
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9 KNACC

(2 4 B Hegeno, Bcero 68 4, 13 HMX 4 4 — pe3epBHOE BpeMs)

IIpuMepHbIe TEMBI,
pacKpbIBaloIye JAHHbIH
pa3jeJ HIporpaMmsli,
¥ KOJINYECTBO YaCOB,
OTBOJMMOE Ha UX U3yYeHHe

OcHOBHOE coaepiKaHue

OCHOBHBIE BU/bI AeATEJTbHOCTU
06y4YalIMXcsa

Pazpes 1. BemecTBo U XuMu4eckue peakuu (17 q)

IloBTOpEHUE U YI/IyGIeHUEe
3HAaHUI OCHOBHBIX pa3/esioB
Kypca 8 Kiacca

(59)

ITepuonuueckuii 3akoH. Ilepuoanueckast
CHUCTEMa XUMHYCCKUX DJICMCHTOB

J1. U. MenneneeBa. CTpocHHE aTOMOB.
3aKOHOMEPHOCTH B U3MEHEHHUHU CBOUCTB
XUMHUYECKUX DJIEMEHTOB IIEPBBIX TPEX
MEPUOJIOB, KaJHsl, KaJbIIUsI U UX
COCJIMHECHUU B COOTBETCTBUU C ITOJIOMKE-
HUEM DJIEMEHTOB B MEPHUOAUYECKON
CHUCTEME U CTPOSHUEM MX aTOMOB.
Kiaccudukarust 1 HOMEHKJIATypa
HEOPTraHWYECKHUX BEIIECTB (MEXTyHa-
ponHas U TpUBHaIbHas). XUMHUYECKUE
CBOIICTBA BEILECTB, OTHOCSIIHUXCS K
pa3IM4HBIM KJIacCaM HEOPraHUYEeCKHUX
COC/IMHCHUU, NX TeHETHYCSCKasl CBs3b
HEOPraHUYEeCKUX BEIISCTB.

CrpoeHue BelecTBa: BUAbl XUMHUYECKOU
CBSI3U U THUIBI KPUCTAJUTUYECKUX PEIIé-
TOK. 3aBUCHUMOCTH CBOICTB BEIIECTB OT
UX CTPOCHUSI.

6 XapaKTepHU30BaTb XUMHYECKHE
3JIEMEHTHI IIEPBBIX TPEX NEPUOJIOB,
KaJus ¥ KaJIbIUS 10 UX MTOJIOKEHHUIO
B Ilepnonuueckoii cucreme /1. 1. Men-
aeneena.

6 KnaccugumupoBats 1 Ha3bIBaTh
HEOpraHUYeCKHE BEIIeCTBa U3YyUYCHHBIX
KJIaCCOB.

6 OnuceIBaTh OOIIME XUMHUYSCKHUE
CBOIiCcTBa BEUIECTB PA3JIMYHbIX Kjlac-
COB, TOATBEPKIATH CBOIMCTBA IIpUMepa-
MU MOJICKYJISIDHBIX yPaBHEHHIT XUMU-
YEeCKUX peaKIui.

6 OnpenensiTh BUJ XUMHUYECKOU CBSI3U U
TUII KPUCTAJUIMYECKON PEIIETKH
BEILIECTBA.

6 [Iporuo3npoBaTh CBOICTBa BEIISCTB B
3aBHCUMOCTH OT UX CTPOCHUS.

6 BricTpamBaTh pa3BEPHYTHIE THCEMEH-
HBIC U YCTHBIEC OTBETHI C OIIOPOil Ha
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IIpooonowcenue maébn.

IIpuMepHbIe TeMBI,
packpbIBaoIIye AAHHbII
pa3jeJ1 nporpamMmsi,

Y KOJINYeCTBO 4acoB,
OTBOJMMOE Ha UX U3yYeHHe

OcHOBHOE coaepiKaHue

OCHOBHBbIE BU/BI AeATEJIbHOCTH
06y4Jaromuxcs

JleMoHCcTpanuu

1. Monenu KpUCTAINYECKUX PEHIETOK
HEOpPraHUYECKUX BEILECTB.

2. KopoTkonepuoaHasi ¥ JUTMHHOIIEPUO/I-
Hast ¢popmel [lepronuyeckoit cucTemMbl
xuMmuueckux snemeHToB . 1. Mennene-
eBa

uH(GOPMALIHIO U3 yYeOHUKA U CIIPaBOY-

HBIX MaTE€PHUAJIOB, TPAMOTHO HUCIIOJIB30-

BaTh U3YYEHHBIN NOHATUWHBIA annapar
Kypca XUMHH.

6 Vcrionp30BaTh NP BHIITOJIHEHUN
y4eOHBIX 3aJaHUH U B IIpoLiecce
HUCCIE0BATEIBCKOMN NesITeIbHOCTH
HAyYHO-TIOIYJISIPHYIO JINTEPATYPY
XHUMHYECKOT0 COJICPIKAHUSI, CIIPaBOU-
HBIE MaTepHaibl, pecypcsl HTEpHETA

Tema 1. OCHOBHbIE 3aKOHO-
MEPHOCTH XMMUYeCKUX
peakumi

(49

Knaccudukanmss XUMHUYESCKUX peaKnii
110 Pa3JIUYHBIM MPHU3HAKaM (110 YHUCITY U
COCTaBy y4YacTBYIOIIUX B PEAKIIUH
BEILIECTB, 110 TeIUIOBOMY 3 dekTy, 1o
W3MEHCHHIO CTCIICHEH OKUCIICHUS
XUMHUYECKHUX JIEMEHTOB, 110 00paTHMO-
CTH, 110 YYACTHIO KaTajnu3aTropa).

DK30- ¥ PHAOTEPMHUUECKHE PEAKIIUH,
TepMOXUMUYECKue ypaBHeHUs. [1oHs-
THE O CKOPOCTH XUMHUYECKONW PEaKIUH.
[ToHsITHE O TOMOT'CHHBIX U T€TePOTCeHHBIX
peaknusix. [Toastrne 06 0OpaTUMBIX

6 PackpbIBaTh CMBICII H3yYaeMBbIX
NOHSITUH U HIPUMEHATH 3TH ITOHATUS
IIPpU ONMCAHUU CBOMCTB BEILIECTB U UX
npeBpalieHu.

6 KnaccugumupoBats XUMHIECKHAE
peakuMy IO Pa3JIMYHBIM IIPU3HAKAM.

6 YcTaHaBJIMBaTh 3aBUCUMOCTb CKOPOCTH
XUMHUYECKON peaKkuuu OT Pa3IMUYHBIX
(axTopos.

6 IIporHo3upoBaTh BO3MO>KHOCTHU
NPOTEKaHUsI XUMHUYECKHUX MpeBpallie-
HUH B pa3JIUYHbBIX yCIOBUAX.
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U HEOOPAaTUMBIX XUMHYECKUX PEaKIH-
sx. IToHATHE O XUMHUYECKOM PaBHOBE-
cun. PakToOpkl, BIUSAIONINE HA CKOPOCTh
XUMHUYECKOH peakIuy U MOJ0KEHHUE
XUMHYECKOTO PAaBHOBECHSI.
OKHUCIINTEIIbHO-BOCCTAHOBUTEIIbHBIC
peakuu (3JICKTPOHHBIN OallaHC OKUCITH-
TEJIbHO-BOCCTAHOBUTEIILHON PEaKIIUN).

JleMoHCcTpanuu

1. 3aBUCHUMOCTHh CKOPOCTH XMMHYECKOU
PEaKIuy OT Pa3INIHBIX (PAKTOPOB.

2. Bo3neiicTBrue kaTtanu3aTtopa Ha
CKOPOCTh XMMHYECKOH PEaKIUU.

3. Ilpumepsr HeOOpaTUMBIX U OOpaTH-
MBIX peaKkIUi.

4. CMmenieHne paBHOBECHS XUMHYIECKON
peakmum.

Botuucnenusn

— KOJIMYECTBa BEllecTBa, 00bEMa U

MaccChl peareHTOB WTH MPOIYKTOB MO
YpaBHEHHUSAM XUMHYECKHX pPeaKIuil

6 OmnpenensiTh OKUCIUTENb U BOCCTAHO-
Butens B OBP.

6 COCTaBIISITh JICKTPOHHBIN OanaHc
peaxIuu.

6 IIpon3BOANTH BEIYUCIICHUS [0 XUMHUYE-
CKHMM ypPaBHECHUSIM.

6 BricTpanBarh pa3BEépHYyTHIC TUCHMEH-
HBIC U YCTHBIC OTBETHI C OITIOPOH Ha
uHGOPMALIMIO U3 YUeOHUKA U CIIPABOY-
HBIX MaTEPHUAJIOB, TPAMOTHO HCIIOJIB30-
BaTh U3y4YE€HHBIH MOHSATUNWHBINA annapat
Kypca XUMHH.

6 Vcrionp30BaTh NP BHITTOJIHSHUH
Y4eOHBIX 3aJaHUH U B IIpoliecce
HCCIIE0BATENbCKOM AeATEIbHOCTH
HAay4YHO-IONYJISIPHYIO JINTEPATy Py
XUMHYECKOTO COACPIKAHUS, CIIPaBOY-
HBIE MaTepHansl, pecypcsl HTepHETa

Tema 2. dJIeKTpoIMTHYECKasA
aucconvanusa. XuMudecKue
peakuuu B pacTBoOpax

(89)

Teopust 3MEKTPOTUTHICSCKONU THUCCOIIHAA-
IUH. DJICKTPOJIUTHI U HEIJICKTPOJIUTHI.
KaTtnoHsl, aHMOHBI. MeXaHU3M JUCCO-
[UANUU BEMISCTB C PA3IUIHBIMHA
BUIAMU XUMHUYECKOU cBsi3u. CTeneHn
nucconuani. CUIbHBIE U cl1adble
SIEKTPOIHUTHI.

6 PackpbIBaTh CMBIC] HU3y4aeMbIX
MMOHSITHUH, @ TAK)KE CMBICII TCOPUU
INCKTPOJIUTUUECKON JIMCCOLIMAIINH.

6 OOBSICHATH NPUYUHBI JIEKTPOIIPOBOI-
HOCTH BOJIHBIX PaCTBOPOB.

6 COCTaBIISITh YPaBHEHUS JUCCOIHAIITN
KHUCJIOT, HICI0YEH U COJICH, ITOJTHBIC
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IIpooonowcenue maébn.

IIpuMepHbIe TeMBI,
packpbIBaoIIye AAHHbII
pa3jeJ1 nporpamMmsi,

Y KOJINYeCTBO 4acoB,
OTBOJMMOE Ha UX U3yYeHHe

OcHOBHOE coaepiKaHue

OCHOBHBbIE BU/BI AeATEJIbHOCTH
06y4Jaromuxcs

Peakumu noHHOTO OOMEHA, YCIOBHUS UX
npoTekaHus. MIoHHbIEe ypaBHCHUS
peaknuii.

XHUMHUYECKHE CBOMCTBA KHUCJIOT, OCHOBa-
HUU U COJICH B CBETE MPEICTABICHUI 00
AJIEKTPOJIMTHUECKON nuccouuanuu. Cpena
pactBopa. [ToHsiTHe 0 rugpoIM3e COoJIei.
KauecTBeHHBIC peakIni Ha KaTHOHBI

U aHHUOHBI.

JleMoHCcTpanuu

DnekTpuyeckasi MpPOBOANMOCTE PACcTBO-
POB BEIIECTB; IBHKEHUE HOHOB B DJICK-
TPUYECKOM I10JIC.

OnbIThl, WJUTIOCTPUPYIOLIUE TPU3HAKHU
MPOTEKAHUsI PEaKIIMi HOHHOTO OOMEHa.
OnBITHI TI0 OMPECICHUIO CPEJIbl B
pacTBOpax colie (XJIopHuaa HaTpHs,
KapOOHaTa HATpHs, XJIOPHUA IUHKA).

JlaGopaTopHble U MpaKTU4YeCKHe
pa6oTsl

Jlabopamopnuviil onvim:

Peakiium MOHHOTO OOMeEHa B pacTBOpax
SJIEKTPONUTOB: cynbpara meau(Il)

¥ COKpaIEHHbIC NOHHBIC YPaBHEHHUS
XUMHYCSCKHUX PEAKIIUi HOHHOTO
oOMeHa.

6 HJ'IaHI/IpOBaTL 1 OCYHWIECTBJIATH Ha

NPAKTUKE XUMHYECKUE DKCIIECPHUMEHTBHI,
MPOBOJUTH HAOIOACHUS, JICaTh
BBIBOJIBI 110 PE3YJIbTATaM DKCIIEPUMEH-
Ta.

6 CremoBaTh mpaBujaM 0€30MacHOI

padoThI B Ta0OpaTOPHH IIPH HUCIIOB30-
BaHWHM XUMHUYECKOH MOCYIbI U 000py10-
BaHMSI.

6 HpOI/I3BOJII/ITB BBIYHCJICHUS 110 XUMHUYC-

CKHUM YpPpaBHCHUSAM.

6 BricTpauBaTh pa3BEPHYTHIE NTUCHbMEH-

HbI€ U YCTHBIE OTBETHI C OMOPOI HA
HH(GOPMAIIHIO U3 yYeOHUKA U CIIPaBOY-
HBIX MAaTE€pHUaAJIOB, TPAMOTHO UCHOJIB30-
BaThb M3y4YCHHBIH NMOHATHUHHBINA ammapart
Kypca XHUMHH.

6 crionb30BaTh NPU BBINIOJIHEHUHU

y4eOHBIX 3a/laHHUil U B poIecce
HCCIEI0BATEIBCKOMN JACATEIBHOCTH
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U mEnoun, kKapOoHaTa HATPHUS U COJIsI-
HOM KHUCJIOTHI, peaKlusl HeUTpaau3anuu
MEXy THUAPOKCUIOM KaJlus U COJITHOU
KHCIIOTOH.

IIpakmuueckasa paboma.

Ne 1. Penrenne sKcriepuMeHTaJIbHBIX
3a7a4 10 TEMeE.

Bovtuucnenusn
— 10 YPaBHECHUSAM XUMUYECKHUX peaKIni

HAyYHO-TIOMYJISIPHYIO JIUTEPATypy
XUMHUUYECKOT'0 COACpKaHUsl, CIIPaBOY-
Hble MaTepuaibl, pecypcsl IHTepHETa

Paszaen 2. HemeTaslibl M UX coeUHEeHMS (24 4)

Tema 3. O611as1t XapaKTepu-
CTUKA XMMUYECKHUX 3JIeMeH-
TOoB VIIA-rpynnel. I'asioreHst
(49

O6mast XxapaKTepHUCTHKA TaJIOTCHOB.
OCOOEHHOCTH CTPOCHUS ATOMOB 3THUX
3JIEMEHTOB, XapaKTEePHBIC JJIsI HUX
crerienn okuciaeHus. CTpoeHue u
(pu3nueckre CBOMCTBA MTPOCTHIX Be-
MIECTB — TaJIOTeHOB. XUMHUYIECKHUE
CBOICTBa Ha IIpUMepe Xjaopa (B3anMo-
JeficTBHE ¢ MeTaJNIaMH, HeMeTaJlulaMH,
uiesioyamMu). Xsoposogopona. CorsiHast
KHCJIOTa, XUMHUYECKHe CBOMCTBA,
MoJiydyeHue, npuMeHenne. Kauecten-
HBIC p€aKIIMH Ha raJlIor€Hu-uOHbI.
JeiicTBue XJjiopa U XJI0pOBOAOpOaa Ha
OpraHusM uesjoBeka. Bakueime
XJIOPpUAbI U UX HAXOXKACHUE B IIPUPOAC.

JleMoHCcTpanuu
BH}ICOMaTepVIaJ’lbI: raJoréHbl U UX
COCIOHNHCHMUA.

OO06pas3ub! XJIOPUIOB.

6 OOBICHATH O0IIE 3aKOHOMEPHOCTH B
M3MEHCHHUHU CBOHCTB HEMETAJIJIOB M UX
COEMHEHUH B Mpeesiax MaJbIX IIepHo-
JIOB M IJIaBHBIX noarpym Ilepuoanye-
CKOl CUCTEMBI XUMHUYECKHX DJIEMEHTOB
¢ y4éTOM CTPOCHUS UX aTOMOB.

6 Xapaktepu3oBaTh GU3NUCCKHUE U XH-
MHYECKHE CBOMCTBA MPOCTHIX BEIISCTB
raJoreHoB (Ha IIpuUMepe Xjaopa) u
CJIOKHBIX BEIIECTB (XJIOPOBOIOPO/IA,
XJIOpUAA HATPHsI), CITOCOOBI UX MOJTyde-
HUsA, IPUMCHCHUEC U 3HAYCHUEC B
IIPUPO/JIC U )KU3HU YSIIOBEKA.

6 OrpenesiTh raJIOreHHUI-UOHBI B
pacTBope.

6 [InanupoBaTh U OCYLIECTBIIATL Ha
NMPaKTUKE XUMHYCCKUE DKCIICPUMCEHTDI,
MIPOBOIUTH HAOTIOACHUS, AeIaTh
BBIBO/IBI 110 pe3yJIbTaTaM 3KCIICPUMCHTA.
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IIpooonowcenue maébn.

IIpuMepHbIe TeMBI,
packpbIBaoIIye AAHHbII
pa3jeJ1 nporpamMmsi,

Y KOJINYeCTBO 4acoB,
OTBOJMMOE Ha UX U3yYeHHe

OcHOBHOE coaepiKaHue

OCHOBHBbIE BU/BI AeATEJIbHOCTH
06y4Jaromuxcs

JlaGopaTopHble U NpPaKTU4YeCKHe
pa6oTsl

Jlabopamopnuviil onvim:
Pacno3naBanue XJa0pua-UOHOB.
Ipakmuueckas paboma:

Ne 2. T[TonydeHHE COJITHOU KHUCIIOTHI,
U3y4dyeHue e€ CBONCTB.

Buvtuucnenusn

— 0 ypaBHEHUSIM XUMHYCCKUX pPeak-
W, €CJIN OJIMH U3 PEarcHTOB JaH B
H30bITKE;

— 00BEMOB Ta30B O yPAaBHEHUIO
peakiuu Ha OCHOBE 3aKOHA 0OBEMHBIX
OTHONICHUM Ta30B

6 CnenoBarth nmpaBmiiaM O6e301acHoi pado-
ThI B 1a00OpaTOPHH MPHU UCITOIH30BAHUHI
XUMHYECKOH MOCYIbI 1 000PYTOBAHUS.

6 BricTpauBaTh pa3BEPHYTHIE NUCHbMEH-
HBbIE U YCTHBIE OTBETHI C OITOPOH Ha
nHpopManHio U3 yueOHHKA U CIIpaBOY-
HBIX MaTE€PHUAJIOB, TPAMOTHO HUCIIOJIb30-
BaTh M3YYECHHBIM NOHATUNHBIN anmapar
Kypca XUMHH.

6 VMcrionp30BaTh IPHU BHITTOJTHEHUHN
y4eOHBIX 3aJaHUN U B TIpoIiecce
HCCIIeJ0BATEILCKON e TEIILHOCTH
HayYHO-TIOIYJISIPHYIO JINTEPaTypy
XHUMHYECKOTO COJICPIKAHUSI, CIIPaBOU-
HbIEe MaTepHabl, pecypcbl UHTEepHETA

Tema 4. O6masa xapaKkTepu-
CTMKA XMMUYECKHUX 3JIeMeH-
TOB VIA-rpynnsl. Cepa u eé
coeaunenus (5 1)

O611ast XxapakKTepHUCTHKA DJISMEHTOB
VIA-rpynmnsl. OCOOEHHOCTH CTPOSHUS
aTOMOB 3THX 2JIEMEHTOB, XapaKTepPHEIE
JUISL HUX CTeneHu okucieHus. CTpoeHne
1 GU3UYECKHUE CBOKMCTBA MPOCTHIX
BEIIIECTB — KHUCJIOPOJA U CEPHI.
AnmoTrponHble MOIU(PUKAUUN KHCIOPO-
a 1 cepbl. XUMHUUYECKHE CBOHCTBA CEPHI.
CepoBoI0pOa, CTpOCHHUE, (pU3nyecKue

6 OOBSCHSITH O0IIME 3aKOHOMEPHOCTH
B U3MEHEHHH CBOMCTB DJIEMEHTOB
VIA-rpynisl 1 UX COeJUHEHUH
C y4€TOM CTPOEHHUS UX aTOMOB.

6 XapakTepHu3oBaTh (PU3NICCKHE
U XUMHUYECKHUE CBOMCTBA MPOCTOTO
BEIIECTBA CePbI U €€ COSTUHCHUIN
(cepoBonOpOZIa, OKCUAOB CEPbI, CEPHOU
KHUCJIOTHI, CyJb(}aTOB), CIIOCOOBI UX
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U XUMHUUYecKHue cBoiicTBa. OKCHABI CePBI
KaK IIPEJACTaBUTEIIN KUCIOTHBIX OKCH-
noB. CepHast KHCJIOTa, (QU3NIECKUE

U XUMHYECKHe CBOMCTBa (00IIMe Kak
MpeCTaBUTEIs Kjlacca KUCIOT U CIIeIH-
dugeckue), MPUMEHECHHE.

XuMHU4YecKHe peakiluu, JIeXKallue B oc-
HOBE IIPOMBIIIIIEHHOTO crtocoba moiyJe-
HHUS CepHOI KHCIOTHI. ATIITapaTsl U
MPOTEKAIONINEe B HUX IIPOIECCHI (Ha IpH-
Mepe NPOU3BOJACTBA CEPHOI KUCIIOTHI).
Conu cepHOM KMCIOTHI, KaUueCTBEHHAasI
peakumns Ha cyib(aT-HuoH.

Haxoxnenue cepbl 1 €€ coeIMHEHUN

B Npupojie. XUMHYSCKOE 3arpsi3HEHUE
OKpy Karomel cpeabl COeANHESHUIMA
ceprl (KUCIOTHBIC JOXKIH, 3arPsi3HEHHUE
BO3/IyXa U BOTOEMOB), CIIOCOOBI €T0
TIPEeOTBPAIICHHUS.

JleMoHCcTpanuu

Konnexnuu (Bumeomarepuansl): cepa
U €€ COeIMHEHUSI.

OOyriuBaHue caxapa Moj 1eHCcTBUEM
KOHIICHTPUPOBAHHOW CEPHOI KUCIIOTHI.

JlaGopaTopHble U MpaKTUYeCKUe
pa6oTsl

JlabopamopHbsie onvimoi:
O6HapyxeHue cyiab(par-uoHOB.
BzaumopaelictBue pa30aBiIeHHON CepHOU
KHCJIOTHI C IMHKOM.

MMOJIyYeHHUs, IPUMCHCHHE U 3HAaYCHHUE
B IPUPOJE U )KU3HH YeJIOBEKA.

6 OmnpeneisiTh HAJIMYUE CyJIb(QaT-NOHOB
B pacTBOpeE.

6 OOBSCHITH CYyITHOCTb DKOJIOTHISCKUX
npoOJieM, CBA3aHHBIX C MepepaboTKOMI
COEIUHEHUH Cephbl.

6 [ImaHupoBaTh U OCYIIECTBISATH HA
OPAKTUKE XUMHUYECKUE SKCIICPUMECHTHI,
MIPOBOJUTH HAOIIOACHUS, AeIaTh
BBIBOJIBI 11O pe3yJIbTaTaM dKCIICPHUMEHTA.

6 CiietoBaTh IpaBuiiaM 0e30MacHOM
paboThI B Ta00OpaTOPHUHU IIPH UCIIOIB30-
BaHUHM XUMHYECKOU OCyAbl U 000pyIo-
BaHUS.

6 [Ipon3BOAUTH BBIYHUCICHUS IO XUMHUYE-
CKHMM yPaBHEHUSIM.

6 Vcrionp30BaTh NPYU BHITTOJHEHUH
y4eOHBIX 3aJaHUN TeKCThI yueOHHKa,
crnpaBodHble MaTepuaisbl (ITleprognue-
CKYIO CUCTEMY XHUMHYECKHUX JIIEMEHTOB
J. U. Menneneesa, TaOIHUILy pacTBOPH-
MOCTH KHCJIOT, OCHOBAaHHI U COJICH
B BOJI€, DJIEKTPOXUMHUYECKUN PsIT
HarpsHKEHUH METallIoB).

6 Vlcrmonp30BaTh NpU BBINOJIHEHUU yueO-
HbBIX 3aJJaHUN U B TIPOLIECCE MCCIIeI0Ba-
TEJIBCKOU JASSITCILHOCTH HAYYHO-TIOITY-
JISIPHYIO JINTEPATypPy XUMHAIECKOTO
coAeprKaHusl, CIIPaBOYHBIE MaTECPHAITBI,
pecypcbl UuTepuera
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IIpooonoscenue maoba.

IIpuMepHbIe TeMBI,
packpbIBaoIIye AAHHbII
pa3jeJ1 nporpamMmsi,

Y KOJINYeCTBO 4acoB,
OTBOJMMOE Ha UX U3yYeHHe

OcHOBHOE coaepiKaHue

OCHOBHBbIE BU/BI AeATEJIbHOCTH
06y4Jaromuxcs

Boituucnenus

— 110 YPaBHCHHUSIM XUMHUYCCKHUX PEAKIIHIA;
— MacCOBOW JOJIM BBIXOJa MPOIYKTa
peakiuu

Tema 5. O611as1 XapaKTepu-
CTMKa XUMHY€eCKHX 3/1eMeH-
TOB VA-rpynimsl. A3or,
docdop u ux coeguHEeHUA
(7

O61mast XxapakTepHUCTHKA DJICMEHTOB
VA-rpynnel. OCOGEHHOCTH CTPOCHHS
aTOMOB 2THX JJIEMEHTOB, XapaKTePHbIE
7151 HUX CTEIICHHU OKHCIICHUSI.

A30T, pactipocTpaHeHHE B IPUPOAE,
ur3nyeckne 1 XMMHUYECKUE CBOWCTBA.
Kpyrosopot azora B mpupose.
AMMHaK, ero GpU3NYeCcCKue U XUMHYe-
CKHe CBOWCTBA, IMOJIy4eHHUE U IIPUMEHE-
Hue. Comm aMMOHUS, X (PU3HIECKHe

U XUMHUYCCKHUEC CBOﬁCTBa, NPUMEHCHUE.
KauecTBennast peakiisi Ha HOHBI
aMMOHUs.

A3oTHas KHCIIOTa, e€ (pusmueckue

1 XUMHUYECKHE CBOMCTBA (00IIIHe KaK
MpeACTaBUTENIsI Kjlacca KUCIIOT U
crienuduaeckue). Mcnonp3zoBanue
HUTPATOB U coJjieii aMMOHHSI B KAUECTBE
MHHEPaJIbHBIX YIOOpESHUIA.

6 OOBSCHSITH O0OIINE 3aKOHOMEPHOCTH B
U3MEHEHHUHU CBOMCTB DJICMEHTOB
VA-rpynnsl 1 UX COEAUHEHHUH C YUETOM
CTPOCHHUSI UX aTOMOB.

6 XapaKTepru3oBaTh (pU3UIECKUAE U
XHUMHYECKHE CBOWCTBA IMPOCTHIX
BEIIECTB a30oTa 1 pocdopa u ux coean-
HEHUM (aMMHaKa, CoJIeii aMMOHUS,
a30THOM KHCJIOTHI, HUTPATOB, OKCHJIA
pocdopa(V) u pochopHOit KHCITOTHI,
(ocdaToB), cnocoObI X MOIYUCSHUS,
NpPUMEHEHHUE U 3HAYCHHE B IPUPOJIC
Y )KU3HH YEJIOBEKa.

6 OnpenensiTh MOHBI aMMOHUS U (poc-
(aT-moHbI B pacTBOpE.

6 OOBSICHITH CYIITHOCTBH 9KOJTOTHISCKUX
po6JIeM, CBSI3aHHBIX C HAXOXKICHUEM
coeMHEeHU azota u gocdopa B
OKpY>Karolieu cpeze.
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XUMHYECKOE 3arpsI3HCHUE OKPYIKaKO-
Iei cpesibl COeIMHEHUSIMH a30Ta
(KHCIIOTHBIC JOXXIH, 3arpA3HCHUE BO3Y-
Xa, MTOYBBI ¥ BOJIOEMOB).

docdop, autoTportHEIe MOAUpUKATINT
docdopa, puznueckue U XUMUIECKHAE
CBOMCTBA.

Oxkcun dpochopa(V) u bochopras
KHCJIOTa, (PU3MYECKUE M XUMHYCCKHE
cBOMCTBa, nojiyueHue. KauectBeHHas
peakmust Ha pochaT-HOHBI.
Hcnonws3oBanue pocdaroB B KauyecTBe
MHUHEPAIBHBIX YAOOPEHUN. 3arpsisHEHHUE
OPUPOIHBIX BOTOEMOB docharamu.

JleMoHCcTpanuu

Konnexmuu: pocdop u ux coenuHEeHUS.
B3aumonelictBue KOHIIEHTPUPOBAHHOMN
a30THOI KHUCJIOTBI C MEIBIO.

JlaGopaTopHble U MPpaKTUYECKHUE
pa6oTsl

Jlabopamophuvie onvimol:

1. BzaumoeiicTBre COJIENM aMMOHUS

C IEJI0YBIO.

2. O3HaKOMIICHUE ¢ 00pa3laMu a30THBIX
1 GochHOpHBIX yIOOpESHUI.
Ilpaxmuueckas paboma:

Ne 3. Ilomydenne amMmuaka, U3y4eHHe
€ro CBOMCTB.

Bovtuucnenusn
— IO YpaBHEHUSIM XUMHUYECKUX pPeak-
o

6 IltaHupoBaTh U OCYIIECTBIISITE HA
MPaKTUKE XUMHUYECKHE SKCIIEPUMEHTHI,
MPOBOJIUTH HAOIIOIEHUS, 1eNaTh
BEIBOJBI 10 pe3yJIbTaTaM dKCIIePH-
MEHTA.

6 CrenoBaTh IIpaBUiIaM Oe30MacHOM
paGoThI B 1a00paTOPUHU MPH UCIIOIB30-
BaHUH XUMHYECKOU MOCYIBI U 000pyI0-
BaHUSA.

6 TTpOM3BOIUTH BBIYMCIICHUS IO XUMHYE-
CKHMM ypPaBHECHUSIM.

6 Vcrionp30BaTh NP BHITTOJIHSHUH
y4eOHBIX 3alaHUN TEKCTHI YIeOHUKA,
CIIpaBOYHBIC MaTepHaibl (IIepHoIrIe-
CKYIO CHCTEMY XHUMHYECKHUX DJICMESHTOB
J. U. Menneneesa, TaOIHUILy PacTBOPH-
MOCTH KHUCJIOT, OCHOBAHUU M COJICH B
BOJIC, DJIEKTPOXUMHUYCSCKUN PsIIT
HanpspDKeHUH MEeTaJluIoB).

6 1crioy1b30BaTh MPHU BBIMOJIHEHUH
Y4eOHBIX 3aJaHUI U B IIpoliecce
HCCIIeI0BATEIIECKOMN JIesITEIbHOCTH
HAYyIHO-TIOITYJISIPHYIO JINTEPATypPy
XUMHYECKOTO COACPIKAHUS, CIIPaBOY-
Hble MaTepuasl, pecypcosl MHTepHeTa
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IIpooonowcenue maébn.

IIpuMepHbIe TeMBI,
packpbIBaoIIye AAHHbII
pa3jeJ1 nporpamMmsi,

Y KOJINYeCTBO 4acoB,
OTBOJMMOE Ha UX U3yYeHHe

OcHOBHOE coaepiKaHue

OCHOBHBbIE BU/BI AeATEJIbHOCTH
06y4Jaromuxcs

Tema 6. O611asa XapaKTepuc-
THKa XUMH4YeCKHX 3JIeMeH-
TOB IVA-rpynnsi.

Yriepoa u KpeMHUI U UX
coeAUHEeHU

8w

Yraepona, aJuloTponHbIE MOAU(UKA-
IIU1, PaCIIPOCTPAaHEHUE B MIPHUPOJIE,
¢u3ngeckne U XMMHUYIECKHE CBONWCTBA.
Ancopbuusi. Kpyrosopot yriiepoaa

B IpUpOJIE.

Oxcunsl yriepona, ux GU3HISCKHe

1 XMMHUYECKUEe CBOHCTBA, NX JSHCTBHE
Ha YKUBBIE OPTaHU3MBI, ITI0JIy4YCHHE

H TIpUMEHEHHE. DKOJIOTUIEeCKue Ipode-
MBI, CBSI3aHHBIE C OKCHIAOM YTJIEPO-
na(IV); rummore3a rinoGansHOTO MTOTEIIe-
HUSI KJIUMAaTa; MapHUKOBBIN 3P dexT.
VYronbHast KUCJIOTa U €€ COJIH, X
¢ur3nUecKkne U XMMHYECKHE CBOICTBA,
roJrydeHue u npumeHeHue. KauectseH-
Hasl peaKIysl Ha KapOOHAaT-UOHBI.
Hcnons3oBanne kapOOHATOB B OBITY,
MEJHIIUHE, TTPOMBIIIICHHOCTH, CeIb-
CKOM XO3sIiCTBE.

IlepBoHayanbHbIE TOHATUS 00 OpraHu-
YEeCKHUX BEIIEeCTBAaX KaK O COSIMHCHUSIX
yriiepoga: OCOOCHHOCTH COCTaBa U
ctpoeHwus. [ToHsiTHE O GUOJIOTUYCCKHU
Ba)KHBIX BEIECTBAaX: )KHUpax, Oeykax,

6 OOBSICHATH O0IIMEe 3aKOHOMEPHOCTH

B U3MECHEHHUU CBOWMCTB 2JICMEHTOB

IVA-rpynmel u ux coeTMHEHUH ¢ y4é-

TOM CTPOCHHSI UX aTOMOB.

XapaxkTtepuszoBaTh (pU3UYECKUE

M XUMUYECKHE CBOMCTBA MPOCTHIX

BEIIIECTB yIJIepoJia U KPEeMHHS U UX

coeMHEeHUH (OKCUIIOB yIjiepona,

YTOJIBHOMW KHUCJIOTHI, KapOOHATOB,

OKCHJIa KPEeMHHSI, KPEMHUEBOI KHCIIO-

TBI, CHJTAKATOB), CIIOCOOBI X MOJyYe-

HUsI, IPUMEHEHHE U 3HAaYCHUE B

OpPUPOJIE U KU3HU YeJIOBeKa.

OmnpenensTh KapOOHAT- U CHIIUKAT-

HOHEBI B pacTBOpE.

6 OOBSICHATH CYITHOCTb DKOJIOTHYSCKUX
npo0JieM, CBSI3aHHBIX C HAaXOXKICHUEM
YTJICKHUCIIOTO Ta3a B OKPY KAIOIIeh
cpene.

6 nmrocTpupoBaTh B3aMOCBS3b
HEOPTaHMYECKHUX COSIUHEHUH yriepoaa
Y OPraHuYeCKUX BEIIECTB.

6 [InanupoBaTh U OCYIIECTBIIAThL Ha
MIPaKTUKE XUMHYECKHE dKCIICPUMEHTEHI,

o

o
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yrieBoaax. MarepuaabHOE €IUHCTBO
OPraHUYCCKHX U HCOPTraHUUECKUX
COCIMHCHUH.

Kpemuuii, ero ¢pusndeckue U XUMHAIE-
CKHE CBOMCTBA, MOJIy4YeHHE U TPUMEHE-
HUE B DJICKTPOHHUKE.

CoenuHeHNs] KPEMHUST B IIPUPOJE.
OO0mue npeacTaBiIeHUus 00 OKcuae
kpeMHHEA(IV) 1 KpeMHHEBOUW KUCIOTE.
CrMKaThl, UX UCIOJIB30BaHHE B OBITY,
MEIHUIMHE, MPOMBIIUICHHOCTH. Bax-
HEHIIINe CTPOUTEIbHBIC MaTepUabl:
KepaMHuKa, CTEKJIO, [IEMeHT, OSTOH,
)kere300eToH. [IpobiieMbl 6€30MmacHOro
HCIIOJIb30BaHUs CTPONUTEIBHBIX MaTe-
pHAJIOB B MIOBCEAHEBHOM KU3HU.

JleMoHCcTpanuu

Mogenu KpucTaNIM4eCKUX PeréTok
anMasa, rpaduTa, MOJEKYJIBl (Qyuiepe-
Ha.

AncopOnyst pacTBOPEHHBIX BEIIESCTB
aKTUBUPOBAHHBIM yTJEéM. IIpoTuBoras.
Buneomarepuansl: cunmukarHast mpo-
MBIIIJICHHOCTD.

Mopenu MoJieKyJl OpraHUYEeCKUX Be-
IIECTB.

JlaGopaTopHbie U NMpPaKTUYeCKue paGoThl
JlabopamopHnuiii onvim:
KauecTBeHnHas peakius Ha KapOOHAT-HOH.

TIPOBOJHUTEH HAOJIOIEHUsI, IeJIaTh
BBIBOJBI 110 pe3yJIbTaTaM dKCIIEPUMEHTA.

6 CrnenoBaTh IIpaBUiIaM Oe30MacHOM
paboThl B Ta0OpaTOPUHU IIPHU UCIIOIB30-
BaHUH XUMHYECKOU MOCYIBI U 000pyI0-
BaHUS.

6 11crioy1b30BaTh PHU BBINOJIHECHUH
y4eOHBIX 3alaHUN TEeKCTHI YUeOHUKA,
crupaBouHble MaTepuaisl (IIleprognue-
CKYIO CHCTEMY XHUMHYECKHUX DJICMESHTOB
J. U. Menneneesa, TaOIHUILy pacTBOPH-
MOCTH KHUCJIOT, OCHOBAaHHUU U COJICH B
BOJIC, DJIEKTPOXUMHUYSCKHUN PSIIT
HaNpsDKSHUH METaJlIOB).

6 11crioy1b30BaTh IPHU BBINOJIHCHUH
yJeOHBIX 3aJaHUI U B IIpoIlecce
HCCIIe1I0BATEIIECKOMN JIesITEIbHOCTH
HAay4YHO-IOMYJISIPHYIO JINTEPATy Py
XHUMHYECKOTO COJEPIKaHUs, CIIPaBOY-
HBIE MaTepHansl, pecypcsl HTEpHETA
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IIpooonowcenue maébn.

IIpuMepHbIe TeMBI,
packpbIBaoIIye AAHHbII
pa3jeJ1 nporpamMmsi,

Y KOJINYeCTBO 4acoB,
OTBOJMMOE Ha UX U3yYeHHe

OcHOBHOE coaepiKaHue

OCHOBHBbIE BU/BI AeATEJIbHOCTH
06y4Jaromuxcs

Ilpakmuueckue pabomuwi:
Ne 4. TTomydeHne yraeKHUCIIOTo Trasa.

KauecTBeHHas peaKuus Ha Kap6OHaT'I/IOH.

Ne 5. Pemienne sKCIIepUMEHTAJIBHBIX
3ama4 no teme «Hemeramnbny.

Boltuucnenus

— MO ypaBHCHUSIM XUMHUUYECKUX peaK-
U, €CIIN OJMH U3 PEarcHTOB JaH B BUJIEC
BOJITHOT'O PacTBOpPA C U3BECTHOW MacCOBOM
nomien

Paszaen 3. MeTasibl U Ux coeauHeHus (20 u)

Tema 7. OG1IMe CBOMCTBa
METaJIJIOB
(44)

OOmiasi XxapaKTepUCTHKA XUMHYIECKUX
SJIEMEHTOB — METAJUIOB Ha OCHOBAHHUH
ux nosioxkenus B Ileprnonnueckoit
cUCTEeMe XUMHYIECKUX YJIEMEHTOB

J. . MennesneeBa u CTpOEHUSI aTOMOB.
CrpoeHue MeTauioB. MeTaminyeckast
CBsI3b U METaJUITMYECKasi KPUCTAIUTHNYe-
cKas pelméTKa. DJIEKTPOXUMHUUYESCKUN
psia HanpshHKeHUH MeTaruioB. du3nye-
CKHE M XUMHYECKHE CBOMCTBA METAJIJIOB.
O61mHe crrocoObl MOTYISHUS] METaJIOB.

6 PackprIBaTh CMBICIT U3y9aeMBbIX
NOHSITUH U IPUMEHSTH 3TH TTOHATHS
pU OTIMCAaHUU CBOWCTB BEIIECTB U UX
MpeBpanieHuM.

6 OOBSICHITH OOIIE 3aKOHOMEPHOCTH B
U3MEHEHUH CBOWCTB 3JIECMEHTOB-METalI-
JIOB ¥ UX COEIMHEHUM ¢ y4&TOM CTpoe-
HUSI UX aTOMOB.

6 XapaKTepHu30BaTh CTPOCHHE METAJIOB,
obmne pu3nIecKue 1 XUMUIECKHEe
CBOMCTBaA METAJLJIOB.




1920elrd 6—8 "BUWUX

€S

TToHsiTHE O KOPPO3UU METAJIOB U
OCHOBHBIE CIIOCOOBI 3ALLUTHI OT KOPPO-
3un. CruiaBsbl (CTajlb, YyT'yH, JIOPATIOMU-
HUI, OpoH3a), X IPUMEHEHHUE B OBITY U
MIPOMBIIUICHHOCTH.

JleMoHCcTpanuu

O3HakoMiIeHHE ¢ 00pa3laMu METaJlJIOB U
CIUTAaBOB, UX (PU3UYECKUMHU CBOHCTBAMH.
Mogenun KpucTamInuyecKuX pemeéToK
METaJlJIOB.

Buneomarepuainsl: KOppo3Hsi METAIOB.

JlaGopaTopHble U MpaKTHUYeCKUe
pa6oTsl

Jlabopamopnuvle onvimul:
O3HaKOMJICHHE ¢ 00pa3laMu CIJIaBOB
METaJIJIOB.

3aBHCHUMOCTh CKOPOCTH PEaKIIUU
MeTasula ¢ KHCJIOTOH OT MPUPOIBI
MeTaJa.

Botuucnenusn

— T10 YPaBHCHUSIM XUMHUYECKUX peak-
W1, €CJIN OJIMH U3 PEarcHTOB COJICPIKUT
IPUMECH

6 XapakTepu30oBaTh O0IIHE CITOCOOBI
MOJIyYEeHHS] METAJIJIOB.

6 CrnenoBaTh IIpaBUjiaM 0e30MacHOM
paboTHI B 1ab0paTOPHUH MIPH UCTIOIB30-
BaHUHU XUMHUYECKOH ITOCY Bl M 000pya0-
BaHMSI.

6 IIpon3BOANTH BBIYUCIICHHUS 1O XUMHUYE-
CKHMM ypPaBHECHUSIM.

6 Vcrionp30BaTh NP BEITTOJIHEHUN
YJeOHBIX 3aJaHUN TEKCThI yucOHHKa,
crupaBodHble MaTepuaisl (Ilepuognye-
CKYIO CHCTEMY XHUMHYECKHUX DJICMESHTOB
J. 1. Menneneesa, Tabuiy pacTBOpH-
MOCTHU KHCJIOT, OCHOBAaHUHU U cojieil B
BOJIC, DJIEKTPOXUMHUYSCKUN PsIIT
HanpspDKeHUH MEeTaJluIoB).

6 Vcrionp30BaTh NP BBHITTOJIHSHUH
yJeOHBIX 3aJaHUI U B IIpoIlecce
HUCCIIEOBATEIbCKON AeATEIIbHOCTH
HAYyIHO-TIOITYJISIPHYIO JINTEPATypPy
XUMHYECKOTO COACPIKAHUSI, CIIPaBOY-
HBIE MaTepHanbl, pecypcsl HTEepHETA

Tema 8. BakHeliue MmeTaJsi-
JIbI 1 UX COeIUHEHUA
(16 9)

[Ilemounbie metaiuibl. [lomoxxenue B
[lepuoanyueckoil cucTeMe XUMHUYSCKUX
aneMeHToB Jl. 1. MeHnneneeBa, cTpoeHue
aToMoB. HaxoxaeHue B mpupoje.

6 OOBSCHITH O0IIHE 3aKOHOMEPHOCTH B
U3MEHEHUH CBOMCTB 3JIEMEHTOB-META-
JIOB B TPYIIIax U UX COSTUHEHHUII C
y4ETOM CTPOCHUSI X aTOMOB.
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IIpooonowcenue maébn.

IIpuMepHbIe TeMBI,
packpbIBaoIIye AAHHbII
pa3jeJ1 nporpamMmsi,

Y KOJINYeCTBO 4acoB,
OTBOJMMOE Ha UX U3yYeHHe

OcHOBHOE coaepiKaHue

OCHOBHBbIE BU/BI AeATEJIbHOCTH
06y4Jaromuxcs

dusznyecknue 1 XUMHUUYECKUE CBOMCTBa
(Ha IpUMepe HaTpus U Kainus). OKCUIbI
U TUAPOKCHUIBI HATpHsA U Kanus. [Ipume-
HEHUE 1IEeJ0YHbBIX METAJUIOB U UX
COCIMHEHUH.

[IlenouHO3eMenbHbIEC METAJLUIBI MarHui
U Kajbluil, ctpoeHue atoMoB. Ilomoxe-
Hue B [lepnoanueckoit cucremMe Xxummnue-
ckux 3nemeHToB J|. 1. MenneneeBa.
Haxoxxnenue B npupoae. Pu3sndyeckue u
XHMHUYECKHe cBoMcTBa. BaxkHelme
COCIWHEHMs KaJIbInsl (OKCUI, THIPOK-
cu, cosin). JKECTKOCTH BOJIBI U CITOCOOBI
e€ yCTpaHEHHUS.

Amomunuii. [Tonoxenue B Ilepuognue-
CKOM CHCTeMe XMMHYECKHUX JIEMEHTOB
J1. 1. MenneneeBa, CTpOEHHUE aTOMa.
Haxoxnenue B nmpupone. dusndeckne u
XUMHUYECKHE CBOMCTBA. AMGOTEpHBIC
CBOIicTBa OKCH/JIa U TUAPOKCHIA.
XKeneso. [lonoxxenue B Ilepnoanueckoit
CHUCTCMEC XUMHUYCCKHUX DJICMCHTOB

J. . MenneneeBa, CTpOe€HHE aTOMa.
Haxoxnenue B npupojne. dusnueckue

6 XapakTepu3oBaTb GU3NIESCKUE U XU-
MHUYECKHE CBOMCTBA MIPOCTHIX BEIISCTB
METAJUIOB M UX COeTUHEHUI (OKCUIOB,
THAPOKCHUIIOB, COJICH), CITOCOOBI NX
IOJIyYEeHHUsI, IPUMEHEHHE U 3HAUYCHNE
B IPUPOJIC U )KU3HU YEIJIOBEKa.

6 Pacrio3HaBaTh ¢ MOMOIIBIO KaYECTBEH-
HBIX PEAaKIUA MOHBI METAJLIOB (MarHus,
AITIOMUHUSI, [ITHKA, YKeJIe3a, MEeJIH).

6 [InannpoBaTh U OCYIIECCTBIISITh HA
MIPaKTHKE XUMHUIECKHE dKCIIEPUMEHTHI,
MPOBOJUTH HAOIIOACHYSI, AeIaTh
BBIBOJIBI ITO pe3yJIbTaTaM dKCIIEpUMEHTA.

6 CnenoBarth mpaBmiiaM 0e30ImacHoi pado-
THI B 1a00paTOPHUH MPH UCIIOIH30BAHUH
XUMHYECKOH MOCYIBI M 000PYyTOBAHUS.

6 IIpon3BOINUTE BEIYUCIICHHS IO XUMHYE-
CKHM yPaBHEHHUSIM.

6 BricTpanBaTh pa3BEPHYTHIE NUCbMEH-
HbIC U yCTH])le OTBETHI C OHOpOﬁ Ha
nH(dOpMAIHIO U3 YyYeOHHKA U CIIPaBOY-
HBIX MaTepHUajoB, IPAMOTHO HUCIOJIb30-
BaTh U3YUYEHHBIN NOHATUWHBINA anmapar
Kypca XUMHH.
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1]

M XUMH4YEeCKue cBoicTBa. OKCHIBI,
TUAPOKCUIBI U coin xere3a(ll)
u xxerne3a(Ill).

JleMoHCcTpanuu

B3aumopneiicTBue HaTpusi ¢ BOAOM.
OkpamuyBaHyue IJIaMEeHU MOHAMH HaTpUs
W KaJIusl.

OkpamuyBaHue MJIaMeHU HOHAMU
KaJbIHsI.

BzaumoaelicTBue okcua KajabIus C
BOJIOM.

Buneomarepualbl: ropeHUe xKeje3a B
KHUCJIOPOJIC U XJIOpE.

JlaGopaTopHble U NPaKTU4YeCKHe paGoThl
Jlabopamopnvie  onvimwi:
O3HakoMJIEHHE C O0pa3laMu aJTIOMUHUS
M €ro CILIABOB.

AmMdoTepHbIC CBOWCTBA THAPOKCHIA
AITFOMUHUS.

KauecTBeHHBIE peakIMM HA UOHBI
JKeresa.

Ilpakmuueckue pabomuwi:

Ne 6. JKECTKOCTH BOABI U METOBI €&
yCTpaHEHUSI.

Ne 7. PenieHue 3KClepUMEHTAIBHBIX
3a/1a4 1o TeMe «MeTaJlib.

Boiuucnenusn

— 110 ypaBHeHI/lﬂM XUMHUYECCKUX peaK—
1111, €CJIU OJUH U3 peareHTOB JlaH B
HU30BITKE WJIU COJCPKHUT IPUMECH;

— MacCOBOMW JOJH BBIXOJa MPOIYKTA
peakuuu

6 VMcrionb30BaTh NPHU BHITTOJIHEHUN
YJeOHBIX 3aJaHUH U B IIpoIiecce
HUCcCIe10BaTeIbCKON NesTeIbHOCTH
HAyYHO-TIOITYJISIPHYIO JINTEPATypPy
XUMHYECKOTO COAEPKAHUS, CIIPaBOY-
HbIE MaTepHabl, pecypchl MIHTepHeTa
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Orxonuarue maoi.

IIpuMepHbIe TeMBI,
packpbIBaoIIye AAHHbII
pa3jeJ1 nporpamMmsi,

Y KOJINYeCTBO 4acoB,
OTBOJMMOE Ha UX U3yYeHHe

OcHOBHOE coaepiKaHue

OCHOBHBbIE BU/BI AeATEJIbHOCTH
06y4Jaromuxcs

Paszpaen 4. XuMus M OKpyKamwuias cpega (3 4)

Tema 9. BemiectBa 1 MaTepu-
aJibl B )KU3HM YesIoBeKa
(34)

HoBsle MaTepHasbl U TEXHOJIOTUU.
BemecTtBa n MmaTepuanbl B HOBCEIHEBHOU
>KU3HM YeJIOBeKa. XVMHUSI U 3JOPOBBE.
Be3omacHoe ncmonp30BaHNE BEIIECTB

U XUMHYECKHUX Peakuii B OBITY.
IIpuponHble HCTOYHUKHU YIJIEBOIOPOIOB
(yromns, IpupOAHEBIN Ta3, HeTh),
MPOAYKTHI UX MepepaboTKH, UX POJIb

B OBITY M TIPOMBIIIIICHHOCTH.

OCHOBBI KOJIOTHYECKON TPaMOTHOCTH.
XHUMHUUYECKOe 3arpsA3HEeHUEe OKpYy’Karo-
et cpeas! (peaebHO Oy CTUMAast
KoHneHTpauus Bemects — I[1JIK).

Posib XUMHHU B PEIICHUM 3KOJIOTHUECKUX
npoonem

6 XapaKTepHU30BaTh POJIb XUMUU B pas-
JUYHBIX cdepax AesITeIbHOCTH JIIOCH,
OCHOBHBIE BEIIECTBA U MaTEePHAIIbI,
MIPUMEHsIEMbIE B )KU3HU COBPEMEHHOTO
qeJIoBeKa.

6 OOBSICHATH YCIOBHsI 0€3011aCHOTO
HUCIIOJb30BaHUsI BEIIECTB U XUMHUYE-
CKHX pEaKIIui B OBITY.

6 AHaIU3UPOBATH U KPUTHYECKU
OIIEHUBATh MH(OPMAIHIO O BIHSTHUNA
MIPOMBIIIUIEHHOCTH, CEJIBCKOTO XO3sH-
CTBa, TPAHCIOPTA U Jp. HA COCTOSTHNE
OKpY>Karolieu cpeibl.

6 YMeTh OKa3bIBaTh MEPBYIO IIOMOIIb IIPU
XUMHYCCKHUX OXKOorax v OTpaBJICHUAX.

6 IIpyHMaTh ydyacTue B 00CYKIECHUHU
npo0JieM XUMHYSCKON U DKOJIOrnye-
CKOM HAmIpaBJICHHOCTH, BHICKA3bIBATh
CcOOCTBEHHYIO ITO3UIIHIO 10 ITpobiieMe 1
IpejaraTte BO3MOXKHEIE ITyTH €&
pemmeHust




ITpu pa3paborke paboueii mporpaMMbl B TEMAaTHYECKOM ILUIAHUPO -
BaHUH JOJDKHBI OBITh YYTEHBI BO3MOYXHOCTH HMCHOJIB30BAaHHS JJICK-
TPOHHBIX (IUQPPOBBIX) O0OPa30BATEIBHBIX PECYPCOB, SIBIISIOIINUXCS
Y4eOHO-METOJNYECKUMH MaTepuajiaMu (MyJIbTHMEIUHHBIE IIPO-
rpaMMBbl, 3JEKTPOHHBIE YyYeOHMKU M 3aJa4HUKH, DIJIEKTPOHHBIC Ou-
OJIMOTEKH, BUPTyaJIbHbIE JIAOOPATOPUH, UT'POBBIE MPOTPAMMBI, KOJI-
JISKIIUU THQPPOBBIX 00pa30BaTEIbHBIX PECYpPCOB), HMCIIOIb3yESMBIMHU
Uit OOydYeHHsT M BOCHHUTAHHUS Pa3JINYHBIX TPYNI TOJIb30BaTEINICH,
MIPEICTABIICHHBIMHU B AJICKTPOHHOM (IIH(PPOBOM) BHUAC W peannu3yio-
My auaaktuueckue Bo3mMokHocTu UMKT, comepskaHue KOTOPBIX
COOTBETCTBYET 3aKOHOATEIBCTBY 00 0Opa30BaHUH.

XUMUA. 8—9 Knaccel 57



TemaTuueckoe miuanuposanue mo xumu 8 kiace ( PI'OC). 2 yaca B Heaes10. 68 yacon. 2022-2023 y4yeOHbIii roj.

Ne | HamMeHoBaHue Yucn | K. |II. | Jata | Buasl aeATeIbHOCTH | Buasl, DJ1eKTpoH-HbIe U (U]
n/ | pa3aejaoB H TeM o p p NnpoBe | 00y4aroLUXCH dopmebr
I | nporpaMmsi 4aco - KOHTPOJIst
® JAeHUs
Pasznen 1.
IlepBoHayaJbHbIE
XHMHYECKHE MOHSITHS
1.1 | Xumuss — BaxkHas | 5 2 6.9- PackpeiBath cmeicn | Yeraeiit | Juddy
00J1acTh 20.9 M3y9aeMbIX MOHSTHN. | OIpOC. 3Msl IEPMaHraHaTa Kajl
€CTeCTBO3HAHUS | PackpsiBath posnb xumuu B | [Tucemen | http://files.school-colle
NPAKTHYECKOI MPUPO/IE " JKU3HH | -HBIH OuncTKa MoBapeHHOU
AeATENLHOCTH JyejgoBeka, e cBs3b ¢ | KoHTposb | http://files.school-colle
yegoBeka (5 1). JIPYTHUMHU HayKaMH. . Paznenenne cmecu kpa
[Mpenmer xumum. Ponb Pasznuuars gucteie | [Ipaktu- | http:/files.school-colle
XUMHH B KHU3HU BEIECTBA " cMecH; | deckas Pasnenenue cmecu cep
yelmoBeka. XHUMHS B OHOPOIHBIE u | pabora. http:/files.school-colle

cucreMe HayK. MeTojbl
MO3HAHMS B XMMHH.
Tena u  Bemectna.
®u3nyeckue CBOWCTBA
BEIIECTB. ArperaTtHoe
COCTOSTHHE  BEIECTB.
UucTele BemecTsa U
CMecCH.

CriocoObl  pazzescHus
cMeceid. duznyeckue u
XUMHYECKUE SIBIICHUS.
IIpuzHaku u yCIOBHS
MPOTEKaHUS
XUMHYECKUAX

peaKkuuu.

3HaKOMCTBO c
MpaBHIIaMHU
Oe3omacHocTH

U npuéMamMu paboThl B
XUMHUYECKON
nabopaTopuu.
HeMoHncTpanuu

1. JlaboparopHoe
obopynoBaHue.
2. Pazmuunble
XUMHUYECKON
MOCYIbI

3. OOpa3ibl BEMIECTB.
4, CriocoOsr
paszieneHus cMmecei
(dunpTpoBaHme,
BbIIIApUBAHUE,
JUCTHJUTSIIINS,
xpomarorpadusi).
JlaboparopHbie u
MPaKTHUYECKUE

paboThI
JlabopaTopHbIe OMBITHI:
Onucanue (HU3NIECKUX
CBOMCTB BELIECTB.
Pa3nenenne cmecu c

BUJIBI

HEOJTHOPOJHBIE CMECH.
Paznuuare ¢usmueckue u
XUMUYECKUE SIBICHUSL.
Onpenensrtsb TIpU3HAKU
XUMUYECKUX PpEaKUud U
YCIIOBHUS UX MPOTEKAHMS.
CrenoBaThb IpaBUIaM
II0JIB30BAHUSL XUMHUYECKOU
NoCy0i W J1a00paToOpHBIM
o0opymoBaHHEM, a TaKKe
npaBwiIaM  OOpamieHus: C

XUMUYECKUMHU
BEIIECTBAMHU
COOTBETCTBHH c
UHCTPYKIUSIMH no
BBITIOJTHEHHIO
MIPaKTHIECKUX PadoT.
IInanupoBats U
IIPOBOJUTh  XUMHUYECKUI
JKCIIEPUMEHT o
U3yYCHUIO U  OIHCAHHIO
(usznueckux CBOMCTB
BEIIECTB, croco0oB
pasneneHus cMmeceit
BEIIIECTB.

Hcnonbs3oBath npu
BBITIOJTHEHHUH

y4eOHBIX 3aJaHuidl W B
mporecce
HCCIIeIOBATEIHCKOM
JIeSITEIIBHOCTH
HAYYHO-TIOMYJISIPHYTO
JUTEPATYPY

XUMHUYECKOT0 COAEpKaHUA,
CIIPaBOYHBIE  MAaTEpPHAIIBL,
pecypcol MaTepHeTa.
BricTpanBath
pa3BEPHYTHIE THCHMEHHBIE
1 YCTHBIE OTBETHI C OIIOPOM
Ha  uHpOpMALUIO M3
yuyeOHUKAa M CHIPaBOYHBIX

0/index.htm

Peaxiusa coanl ¢ cosE
http://files.school-colle
OOyrnuBaHue Kpaxmal
http://files.school-colle
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MOMOIIHI0 MAarHUTA.
IIpakTraeckue padOTHI:
Ne 1. IlpaBuna paboTsl
B J1a00paToOpuu

1 TpuéMbI oOpareHus
¢ 1abopaTOPHBIM
00opyIOBaHUEM.

Ne 2. Paznenenue
cMmeceil (Ha mpumepe
OYUCTKH TIOBApEHHOM

MaTepHaoB, IpaMOTHO
UCIONb30BaTh HM3Y4YEHHBIN
TTOHATHHHBIN amnmapar

Kypca XHMHH.

COJIH)

1.2 | BemecrBa u |15 22.9- | [IpuMeHSITh ecTEeCTBEHHO- | YCTHBIM | Peakiust cephl ¢ xeres
XHMHUYECKHE PpeaKuuu 22.11 | HayuHbIE METOABI | OTpOC. http://files.school-colle
(15 9) MO3HaHUs (B TOM UHCTIE IIucemen
ATOMBI WM MOJIEKYJIBI. HaOII0IeHNe,MO/ICIUPOBaH | -HBII 3aKOH COXpaHEHUS Max
XUMHUUECKHE e,  JKcmepuMeHT) U | KoHTpoib | http://files.school-colle
JIIEMEHTBI. 3HaKH OCHOBHBIC OTIepaIiu .

(cuMBOITBI) MBICITUTEITEHOM IIpakTn-
XUMHYECKHX JeATeNTbHOCTH (CpaBHEHHE, | YecKas
aneMeHToB. [IpocThie U KJIaccu(uKanms) st | paborta.
CIIO)KHBIE  BEIECTBA. n3ydeHuss  BemectB | Kontpon
ATOMHO-MOJIEKYJISIPHOE XUMHUYECKUX PEaKIIUM. b-Has
yUYCHHE. PackpeiBath CMBICI | paboTa.

Xumudeckas (hopmyia.

Banenraocts

aTOMOB  XHMHYECKHX
3JICMEHTOB. 3akoH
IIOCTOSIHCTBA  COCTaBa
BEIIECTB.
OTHOCHUTENbHAS
aToMHas Macca.
OTHOCHUTENBHAS
MOJICKYJIIpHAsl ~ Macca.
MaccoBas JIOJIs

XUMHYECKOTr'0 3JIeMEHTa
B COCTMHECHHH.
dusnueckue u
XUMHYCCKHE SBIICHUS.
Xumuueckass peaxkuusl.
IIpu3Haku

U YCIOBUS TPOTEKAHUS
XUMHYECKHUX

peakuuid. XUMHUYECKHE
ypaBHEHHUS.

Twurmer XUMHYSCKHX
peaxiuii (coeauHEHUS,
Pa3IoKEeHHSI,
3aMeIeHHS, OOMEHA).
3aKkoH COXpaHEHUs
MaccChl BEIECTB.

M. B. JlomoHOCOB —
Y4EHBIN-
SHIIUKIIOIICUCT.
HeMoHncTpannu
dusnueckue  SABICHUS
(pactupanue

caxapa B CTYTIKE,
KUIIEHUE 51
KOHJICHCAIIUsI BOJIBI U T.
).

U3y4aeMbIX TOHATHUH U
3aKOHOB M MPUMEHSTH 3TH
MOHATHA TIPH  ONMHCAHHUU
CBOMCTB BEIIECTB M HX

MPEBPAILICHUM.
Pasnuuate ¢usnyeckue u
XUMHNYECKHE SIBJICHUS,

O6T)SICHSITB X CYHIHOCTH C
TOYKH 3pEHHs AaTOMHO-
MOJICKYJISIPHOTO YYEHHUSI.

Onpenensrtsb TIpU3HAKU

XUMHYECKHX peaKIHid,

YCIIOBHS MIX POTEKAHHS.
OOBACHSTH CYILTHOCTh
(hm3rueckux u

XAMHYECKAX SBJIIEHHA C
TOYKH 3PEHUS  ATOMHO-
MOJIEKYJIIPHOT'O YUCHUSI.
Knaccudunmposatsb
XUMUYECKHUE pPEaKIuu (110
YUCITY u COCTaBy
pearupyronmx 5
00pa3yroIunXxcst BEIIECTB).
CocraBnarte dhopmybl
OMHApHBIX  BEIIECTB IO
BAJIEHTHOCTH u
ONpeAeaTh BaJICHTHOCTh
1o (hopMysIaM BEIECTB.

PaccraBnars

KO3 PUINECHTHI B
YPaBHEHUSAX XUMHUYECKUX
peakuuii.

CrnenoBatb npaBUIaM
10JIb30BaHUS
XUMHUYECKOM TMOCYyIOH U
71a00paTopHBIM

000pyIOBaHUEM, a TaKXKe



http://files.school-collection.edu.ru/dlrstore/10572cfc-b091-01b2-2b8e-41a854072eaa/index.htm%22%22
http://files.school-collection.edu.ru/dlrstore/0df62d3d-6faf-46fb-dbb5-862ae0b9a9d5/index.htm%22%22

XUMHAYECKHE SIBIICHUS
(ropenue CBEUH,
pasioxeHue caxapa,
B3aMOJCHCTBHC
CepHOM  KHCIOTBI  C
XJIOPUAOM Oapwus,
pasioKeHHe
ruapokcuna  menu(1l),
B3aNMO/ICHCTBUE
Kenesa c
B3aMOJCHCTBHC
JKele3a C  pacTBOPOM
comu meau(1l)).

cepoi,

OmnbIT,

WUTFOCTPUP YOI
3aKOH COXPaHCHUS
MAacCCBI.

JlaGopaTopHsie u

MIPaKTUYECKHUE PAbOTHI
JlaGopaTopHbIE OMBITHI:
[Tpumeps!  huzmaecKux
SBIICHWH  (TIaBJICHUE
BOCKa, TassHUE JIbJIA).
IIpumepsl XUMHUYECKUX
SIBJICHUI
(npokanuBaHue
MEJIHOU NPOBOJIOKH,
B3aUMOJICHCTBHE MeJa
C KHCITOTOH).

Mopgenu aTtroMOB H
MOJIEKYIL.

Brruucnenus

— OTHOCUTEIBHOM
MOJIEKYJIIPHOU

MAacChI BEIIECTB;

—  MAaccoBOH 1Oy
XUMUYECKOTO dJIeMEHTa
o hopmyie
COEIMHEHUS

npaBujaM OOpameHus C

BEIIECTBAMH B
COOTBETCTBUU c
WHCTPYKIUSMHU o
BBITIOJTHEHHIO
71a00paToOpHBIX
XUMUYECKUX OIBITOB.
Hcnonb3oBath npu
BBITIOJIHEHUU Y4eOHBIX
3aJ]aHUl U B TIPOLIECCE
HACCIIEA0BATEIbCKON
JeSITebHOCTH

Hay4YHO-TIONYJIAPHYIO
JUTEPaTypy XHUMHUYECKOIO
COJIEp’KaHUsl, CIIPABOYHBIE
MaTepuabl, pecypcebl
HNurepnera.BeicTpanBarts
pa3BEpHYTHIE IHCBMCEHHBIC
1 YCTHBIE OTBETHI C OIIOPO
Ha  uHQOpMammioo W3
y49eOHWKa W CIPaBOYHBIX
MaTepHasoB, TpaMOTHO
UCIIOJIB30BaTh W3YYEHHBIN
MOHATUIHBIN amnrmapar
Kypca XUMHH

Uroro no pazueny

20

Pasnen 2. Baxkneiimme
npeACTABUTENH
HEOPTraHUYEeCKHX
BElIECTB.

2.1

Bo3zayx. Kwucaopoa.
IousiTne 00 okcuaax
(5 9).

Bosgyx —  cmech
razoB. CocTaB BO3yXa.
Kucnopon — anemeHt
U TPOCTOE BEIIECTBO.
O30H — amIoTponHas
MoauUKaIus

24.11-
8.12

PackpoiBath CMBICH
W3y4aeMbIX MOHATHH U
MIPUMEHATh O3TH TOHATHUS
IIpY  ONMCAHUM CBOMCTB
BEILECTB u ux
MIpEBPALLCHUM.
XapaxkTepuzoBaTh
(omucwiBatTh) COCTaB
BO3AyXa, (U3MUYECKHE U

VcTHBIT
ompoc.
IIncemen
-HBIN
KOHTPOJIb

IIpaktu-
yeckas
pabora.

HonyquI/Ie KI/ICJ‘IOpOIK
http://files.school-colle

CocTaB Bo3yxa
http://files.school-colle

I'openue cepbl
http://files.school-colle
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KHCJIOPOJIA.
Haxoxnenue

KHCJIOpOJia B TPHUPO/IE,
bU3NYECKUEe U XMMUYE-

CKHE CBOICTBa
(peakuuu  OKHUCIIEHUS,
TOpEHHE). YcnoBus
BO3HUKHOBCHHUS 71

NpeKpaleHuss TOPEeHusI.
[TonsiTre 00 okcUaax.
CriocoOsl  TOTyYeHHS
KHCIIOPOJia B
naboparopuu u
IPOMBIIIIIEHHOCTH.
IIpumenenue
KHCIIOpOJIa.
Kpyrosopot kucnopoaa
B IIPUPOJIE.

TermnoBoi addexr
XUMHYECKON peakuuu,
MOHATHE 0
TEPMOXHUMHYECKOM
YpaBHEHUH, 3K30- H
SHAOTEPMUYECKUX
peaKLmsIX. Tonnueo
(nedrs, YToJb u
MeETaH).

3arps3HEeHHE BO31TyXa,
CIIOCOOBI €T
MPEIOTBPAIIICHUS.
Ycunenue
MAapHUKOBOTO 3deKTa,
pa3pylieHHe 030HOBOTO
CIIOSL.

JeMoHcTpannu
BzaumopeiicTBue
docdopa, cepbl

u xKenesa c
KHCJIOPOJIOM
(BO3MOXKHO
UCTIOJIb30BaHKe
BHJICOOTIBITOR).
Ompenenexnue
COJICPIKaHUS
KHCJIOPOJIa B BO3AyXE.
OmbITHI,
JIEMOHCTPHUPYIOIIINE
yCIOBUS
BO3HUKHOBCHHUS 17}
MPEKPAICHHS TOPCHHMS.
JlaboparopHbie u
MPAKTHYECKUE

paboThI

JlabopaTopHbIii OTIBIT:
O3HakoMIIeHHE c
oOpasiamu OKCHJIOB.
[Mpaktudeckas pabora:
Ne 3. Ilomyuenue wu
coOupaHue KUCIIOpO-
Jla,  H3Y4YEHHE  €ro

XUMUYECKHE CBOICTBa
KHCJIOPOJIa, CIIOCOOBI €ro
MIOJTyYCHUs], TPUMECHCHUE H
3HAaYeHHWE B TMPHPOAC U
JKU3HH YeTIOBEKa.
CpaBHUBATH peaxiuu
TOPEHUsI HW  MEIJICHHOTO
OKHCIICHHSI.

Cobupate npubOpsl I

MIOJTyYEHUs KHCIIopoJa
(BBITECHEHHEM BOJBI U
BO3yXa).

PacriosHaBaTh  ONBITHBIM
IIyTEM KHUCIIOPOLI.
Hcnons3oBath

XUMUYECKYK)  CHUMBOJIMKY
UL cocTaBiieHUsT QopMyn
BEIECTB, MOJIEKYJSIPHBIX
YPaBHEHUH  XMMHYECKUX
peakuuii ¢ y4acTHEM

KHCIJIOpO/Ia.
OOBACHATH CYITHOCTh
9KOJIOTHUECKUX MpobIieM,
CBSI3aHHBIX c
3arps3HEHHEM

BO3/IyXa.

CrnenoBarth MpaBUIaM
OesomacHoii  paboTHl B
naboparopuu npu
UCIIOJIb30BaHUU

XUMUYECKOM MOCydbl U
o0opymoBaHUs, a TakKe
npaBuwiaM  OOpamieHus: C
roproynuMH BCHICCTBAMHU B
OBITY.

IInanupoBats U
OCYIIECTBJIATH Ha
MIPAKTUKE XUMHAYECKHE
9KCIEPUMEHTHI, IPOBOANTH
HaOII0IEeHMS, JIeJIaTh
BBIBOABI 110 PE3yJIbTaTaM
JKCIEPUMEHTA.
YuacTBOBaTh B
COBMECTHOW  paboTe B
rpymre. Hcnonb3oBathb
IIPY BBIIIOJHEHUH Y4EOHBIX
33JJaHUd U B Tpolecce
HCCIIEA0BATEIbCKOM
JeSITETbHOCTH Hay4HO-
MOMYJIIPHYIO  JIMTEPATypy
XUMHYECKOTO COAEPKAHUA,
CIpaBOYHBIE  MAaTEpHAIbI,
pecypcebl UHTEpHETA.
BricTpauBats
pa3BEpHYThHIE NMHCHMEHHBIE
1 YCTHBIE OTBETHI C ONIOPOH
HAa  WHQOpMAIMIO W3
yuyeOHMKAa W CIPaBOYHBIX
MaTepHaoB, IrpaMOTHO
HCIIONb30BaTh W3YyYEHHBII

ITonydenue o30Ha
http://files.school-colle



http://files.school-collection.edu.ru/dlrstore/c66409b1-ef76-1ad6-b8b0-6e8a5570ffd9/index.htm%22%22

CBOWCTB. TOHSTUIHBIN arnrmapar
Brraucnenus Kypca XHMHH.

— MOJIEKYJIIPHON

Macchl KACIOpoaa

¥ 030Ha Ha OCHOBaHWH

aTOMHOW MAacChl

XUMHAYECKOTO

DIIEMEHTA.

2.2 | Bonopon. Ilousitue o 13.12- | PackpeiBaTh cMbIcl | YeTHbI | B3peIB rpemyuero rasa
KHCJI0TAaX u cousix (5 27.12 | u3yyaeMbIX TOHITHH U | OMpPOC. http:/files.school-colle
9). MpUMEHATh 3TH ToHATHA | [lucemen
Bopopon — snemeHt u MpU ONKHCAaHUU CBOMCTB | -HBIU Peakuus oxcuna menu
npocToe BEIIECTBO. BEIIECTB u ux | koHtpouss | http:/files.school-colle
Haxoxnenue B MpeBpalleHUH. .
npuposae, (U3NUECKHE XapakTepru3oBarb [Ipaktu- | Peaknus oxcunga mean
u XUMHYECKUE (ommchIBaTh) (HU3MYECKHE | YecKas http://files.school-colle
cBoiicTBa (Ha mpuUMepe W XUMHYECKHE CBOWCTBa | pabora.

B3aMMO/ICHCTBUS c BOAOPOJa, CHOCOOBI €ero
HEMeTalaMU u NOJy4eHUs, TMPUMEHEHHUE.
OKCHUIaMH  METAJUIOB), Cobupatp mpubop  amns
MPUMEHEHHUE, CIIOCOOBI [TOJTy9EHUS BOJIOPOIA.
MOy YeHUSI. Hcnonb3oBathb

[TonsiTHe O KUCIIOTaX H XUMUYECKYI0 CHMBOJIHKY
COIISIX. IUTST COCTaBJICHUS (HOpMyIT
JemoHcTpauu BEIIECTB, MOJEKYJISPHBIX
[Monyuenue, cobupanue YpaBHEHUH  XUMHUYECKHX
u pacrno3HaBaHue peakuuii ¢ ydacTHeM
BOJIOPOAA. BOZOpOA.

I'openue Bomopona. CrnenoBatb npaBUIaM
Bzanmopeiicteue Oe3omacHoi

BOJIOPOAA C OKCHIOM pabotel B mabopaTopuu
meau(1l). npu HCTIOJIb30BaHUU
JlaGoparopHbie u XUMHUYCCKON TOCYyABl U
MIPAKTHYECKUE o0opymoBaHUs, a TakKe
paboThI MpaBUJIaM OOpamieHus ¢
JlaGopaTopHBIii OIBIT: TOPIOYMMH BEI[ECTBAMH B
BsaumoaeicTsue OBITY.

KHCIIOT C METaJlIaMHU. [TmaaupoBats u
[Mpaktuueckas pabora: OCYIIECTBIISITH Ha

Ne 4. Tlomyuenume u IIPaKTUKE XUMUYECKUE
coOupaHHe BOIOpO/a, AKCIIEPUMEHTBI, IPOBOANTH
W3y4YeHHE €r0 CBOWCTB. HaOJIFO/ICHS, JIeTaTh
Boruncnenust BBIBOJIBI 110 pe3yibTaTam
— MOJIEKYIISIPHON JKCIIEPUMEHTA.

MAaccChI BelIecTBa Ha YyacTtBoBaTh B
OCHOBaHWU  aTOMHOM COBMECTHOW  pabore B
Macchl XUMHYECKAX rpymrme

JJIEMEHTOB

2.3 | KonnvecTBeHHBIE 10.1- PackpriBath CMBICH | Y CTHBIA

OTHOLLIEHUSI B XMMHUM 19.1 HU3y4yaeMbIX TOHATUHA U | OIpoC.
(4 q). MIPUMEHATh 3TU TOHATHS, a | [Tuchbmen
KomnyectBo Bemectna. TaK)Ke WM3YYCHHBIC 3aKOHBI | -HBIH
Mons. MossipHast W TEOpUU JUIS PEUICHHUs | KOHTPOIb

Macca. 3aKkoH pac4ETHBIX 3a/1a4.

ABoraapo. MonspHblit
00BbéM ra3zoB. Pacuérhl
o XAMHYECKUM
YpaBHEHUSIM.
JemoHcTpanus

Beraucnate  MOJSIpHYIO
Maccy BEIIECTB;
KOJIMYECTBO BEIIECTBA,
00BEM rasa, Mmaccy
BEILIECTBA,
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OO6pa3siie BEIIICCTB
KOJIMYECTBOM 1 MOJIb.
Brraucienns

— 00BbEMa, KOJIMYECTBA
BEILECTBA ra3a

M0 €ro W3BECTHOMY
KOJIMYECTBY BEIIECTBA
i 00BEMY;

— 00BEMOB Ta30B IO
YpaBHEHUIO

peaKiMd Ha OCHOBE
3aKOHA 00BEMHBIX
OTHOIIIECHUI Ta30B

IIpoBoauTh pacu€Tel 1O
YpaBHEHUSIM XHMHUYECKHX

peakumii: KOJIMYECTBA,
00BEMa, Macchl BeIECTBa
o U3BECTHOMY
KOJINYECTRBY, 00BEMY,

Macce€  peareHTOB WM
MPOIYKTOB PEAKLIUU.
BeicTpauBats
pa3BEpHYThIE MHCbMEHHBIE
1 YCTHBIE OTBETHI C OIIOPOil
Ha nH()OpMAITHIO u3
yueOHMKAa W CIPaBOYHBIX
MaTepHuaios, rPaMOTHO
HCIONb30BaTh HU3yYEHHBII
TOHATUINHBIN anmnapar
Kypca XUMHHU

2.4

Boaa. PacTBopbl.
IonsTue 00
OCHOBAaHMAX (5 4).
®du3nueckue CBOICTBa
BOJbl. AHAJIU3 U CUHTE3
— MCTOAbI M3Yy4YCHUSA
COCTaBa BOJIBI.
XuMHUECKHE CBOICTBa
BOJIBI

(peakuuu ¢ MeTaIaMH,
OKCHIaMU

METaJIJIOB u
HEMETaJJIOB).

CocraB OCHOBaHHM.
[onsTre 00
WHIUKATOPaX.

Bona Kak
pacTBOPHUTEb.
PactBopsI.
PacTBopumMocCTh
BEIIECTB B BOJIE.
Hacrienssie u
HCHACBIIIICHHBIC
pactBopbl. MaccoBas
JTOJISl BEIIECTBA B
pacTBope.

Pons  pactBOpOB B
MIPHUPOJIE U B KU3ZHU
yenoBeka. KpyroBopor
BOJIBI B IIPUPOJE.
3arps3HeHue
MIPUPOJTHBIX BOJI.
Oxpana

A OYHCTKa IPUPOIHBIX
BOJI.

JlemoHcTpanuu
DNeKTpOIn3 BOJIBI;
CUHTE3 BO/IBI,
B3aMMO/ICHCTBUE BO/IBI
¢ MeTaJUIaMu

(Na, Ca) (BO3MOXHO
WCIIOJIb30BaHUE
BHJICOMATEPHUATIOR).

24.1-
2.2

PackpriBathb CMBICTT
A3y4aeMbIX MOHATHA U
NPUMEHATh 3TH TOHATHS
Ipyd ONHCAHUM CBOMCTB

BEILIECTB u ux
IIPEBPALLCHHMN.
Xapaktepus3oBaTb
(msnueckue u
XUMUYECKUE CBOMCTBa
BOJbI, €€ poip  Kak
pacTBOpUTENA B
MNPUPOJHBIX MPOLIECCAX.
CocTaBnate  ypaBHEHHS

XMMHUYECKUX peakluil ¢
y4acTHEM BOJBI.

OOBACHATH CYLTHOCTh
9KOJIOTHUECKUX Mpobiiem,
CBSI3aHHBIX c
3arps3sHEHHEM

MIPUPOJHBIX BOJI, CIIOCOOBI
OYHCTKH BO/JIbI oT
npuMecei,  Mepel 110
OXpaHe BOJI oT
3arpsi3HEHHS.
[InanupoBath u
OCYIIECTBIISITH Ha
HpaKTHKE XUMHYECKUE

SKCIEPUMEHTHI, TPOBOJUTH
HaOIIOIEHNA, JeaaTh
BEIBOJBI IO pe3yibTaTam

9KCTIEPUMEHTA.
CrnenoBath npaBuIaM
OesomacHoil  paboTBHl B
nmabopaTopuu npu
HCHOJIb30BaHUN

XUMHYECKOH TOCyIsl U
000pyIOBaHUS.

ITpoBOAKUTE BBIYMCIEHUS C
MIPUMEHEHUEM MTOHSATHUS

«MaccoBasi JJoJIsl BEIeCTBa
B PacTBOPE».
Hcnonb3oBaTh npu
BBIIIOJTHCHUN

VcTHBIN
ormpoc.
IInceMmen
-HBIN
KOHTpPOJIb

IIpaktu-
yecKast
paborTa.
Kontpon
b-  Had
pabota

Ob6pazoBanue 1 pazpyl
http://files.school-colle

Peakuus HaTpus ¢ BOg,
http://files.school-colle

CoiicTBa aM(OTEpHBI
http://files.school-colle
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PacTBopeHue BeriecTs
C pa3IMYHON
PpacTBOPUMOCTBIO.
HUccnenosanue
PacTBOPOB KHCIIOT U
iesioyeil ¢ MOMOIIBIO
WHIMKaTOPOB.
JlaGopaTopHsie u
MPAKTHYECKUE

paboThI

IIpakTrueckas padora:
No 5. TlpurortoBieHue
pacTBOpOB C

yaeOHBIX 3aJaHuil U B
rporecce
HCCIEI0BATEIbCKON
JESATEBHOCTH
HAay4YHO-TIONYJIIPHYIO
JIUTEpaTypy

XUMHUYECKOT0 COAEepKaHUs,
CIPaBOYHBIE  MAaTEpHAIIBL,
pecypcebl UHTepHeTA.
BeicTpausats
pa3BEpHYTHIE IHCBMCHHBIC
1 YCTHBIE OTBETHI C OIIOPOil
Ha  uHpOpMALMIO M3

omnpenenEHHON yuyeOHHUKAa U CIPaBOYHBIX
MacCcoBO Joyiei MaTepHuaos, rpaMOTHO
pacTBOPEHHOTO HCHONB30BaTh HM3Y4YEeHHBIN
BEILIECTBA. TIOHSATUNHBIN amrmapar
Brrancnenus Kypca XUMHU.

— C HCIIOJIb30BaHUEM

TIOHSATHS «MaccoBast

IOJs  BeUlecTBa B

pacTBope»

2.5 | OcHoBHBIe KJacchl | 11 7.2- Knaccudukanus YcrHbri
HEOPraHu4ecKUux 16.3 HEOPTraHUYIECKUX ompoc.
coennuenuii (11 9). COEJIMHEHMUI. ITucemen
Knaccuduxarms Okcunpl: COCTaB, | -HBIA
HEOPTraHMYECKUX KJIaccupUKaIus KOHTPOJIb
COCIMHEHHH. (OCHOBHBIE,  KHUCIOTHBIE, | .
OKkcuapl: COCTaB, am(oTepHbIE, IIpakrtu-
KJaccu(UKaIus HecoJIe00pasyroIue), yeckast
(ocHOBHBIE, HOMEHKJIaTypa pabora.
KHCJIOTHBIE, (MexnyHapoaHas u | Kontpon
amQoTepHbIE, TpPUBHAJIBHAS). b- Hast
Hecoseo0pasyrolue), [Mony4yenne m xumuveckue | pabora
HOMEHKJIaTypa CBOWCTBa KHCJIOTHBIX,
(MexnyHapoaHas u OCHOBHBIX M aM(OTEpHBIX
TpUBHAJIbHAS). OKCHJIOB.

[Honyuyenue u OcHoBaHUs: COCTaB,
XUMUYECKHE CBOWCTBA KJaccuuKanus,
KHUCJIIOTHBIX, OCHOBHBIX HOMCHKJIaTypa

5 aM(OTEepHBIX (MexayHapoaHas U
OKCH/JIOB. TPUBUAJIBHAS),
OcHoBaHuUA: COCTaB, ¢buznUeckue U XUMUIECKUE
KJIacCU(UKAIHs, CBOICTBA, CIIOCOOBI
HOMEHKJIaTypa MOJTyYEHUSI.
(MexnyHapoaHas U Kucnotsr: COCTaB,
TpUBHAJIbHAS), KJIaccUpUKaIus,
¢busnueckue U HOMEHKJIaTypa,
XHUMHYECKHE CBOICTBA, ¢$u3nueckue 1 XUMHUIECKHUE
CIIOCOOBI TTOTYYEHHUS. CBOWCTBA, CIOCO0BI
Kucnotsr: COCTaB, MOJTy4YEeHHUSI. Psan
KJIaccuuKaIys, AKTUBHOCTH METAIJIOB.
HOMEHKJIaTypa, [TpousBoauTh
(1)1/131/1116c1<ne u BBIYUCIICHUS 110
XHUMHYECKHE CBOICTBA, YPaBHEHUSIM XUMHUYECKHX
CHOCOOBI MOTyYEHHS. Ppeaxui.

Pan AKTUBHOCTH IInanupoBats U
METaJIJIOB. OCYIIECTBIISITh Ha

Comnu (cpennue): MPaKTUKE XUMHUYECKHE

HOMEHKJIaTypa,

OKCIICPUMCEHTBI, IIPOBOANTH




CITOCOOBI  TTOJTYYCHWSI,
B3aMMOJCHUCTBHE COJICH
c MCTaJjIaMH,
KUCJIOTaMHU,

IEJIOYaMH U COJISIMHU.
I'eneTnueckas CBSI3b
MEXIY KJaccamu
HEOPTaHUICCKUX
COCIUHCHUH.
JeMoHncTpanuu
O6pa3siie
HEOPTaHUICCKUX
BEILIECTB  Pa3TUYHBIX
KJIaCCOB.
BianMmoneticTre
pacTBopa cepHOt
KUCIIOTEL C OKCHJOM
memu(1l).

Peakmus
HEeWTpanu3anuu.
BriTecHeHMe  ogHOTO
MeTalyia APYyTUM W3
pacTBOpa COJIH.
JlaGoparopHbie u
MPAKTHYECKUE

paboThI
JlaGopaTopHbIE OIMBITHI:
BianMmoneticTterue
KHUCJIOT C METaJUIaMH.
Ilonyyenue
HEPaCTBOPUMBIX
OCHOBAHHIA.
BzaumopeiicTBue
HEPaCTBOPUMBIX
OCHOBaHHI C
KUCJIOTAMU.
Paznoxenue
ruapokcuna  meau(ll)
npu

HarpeBaHUM.
[IpakTrueckas padbora:
Ne 6. Pemenne
9KCTIEPUMEHTATBHBIX
3a7a4 Io TEME
«OCHOBHBIE KJIACCBI
HEOPTaHUYECKUX
COCIUHCHHID.
Breraucienns

— 1O ypaBHEHUSIM
XUMUYECKHUX pPEeaKLUil

HaOJIIOIEHNs, 1eJIaTh
BBIBOJIBI 110 pe3yJibTaTaM

JKCIIEPUMEHTA.
CrenoBaTh TIpaBUIIaM
Oc3zomacHOW  paboOTHl B
nabopatopun npu
HCTOJb30BaHUN
XUMUYECKOM Mmocyabl U
o0opymoBaHuUsI.
Hcnonp3oBathb npu
BBITIOJTHEHHUH y9eOHBIX
3aJlaHui U B Ipolecce
HCCIIEI0BATENBCKON
JeSITebHOCTH Hay4YHO-

MONYJISIPHYIO JIUTEPATYPy
XUMHUYECKOT0 COepKaHUs,
CIPaBOYHBIE MaTepHabl,
pecypcebl HTEpHETA.
BricTpauBath
pa3BEPHYThIE MUCHMEHHbBIE
U YCTHBIE OTBETHI C OIOPOH
Ha  wHQOpMammoO U3
yueOHUKAa W CIPaBOYHBIX

MaTEpUAIOB, IrPaMOTHO
HCIIONIb30BaTh HW3yYEHHBIN
MOHATUIHBIN amnrmapar

Kypca XUMUH.

Hroro no pazgeny

30

Pa3nen
3.Ilepuoanyeckuii
3aKOH W  CHCTeMa.
Ctpoenue aToMma.
XumMuyeckasi CBA3b.
OKHCIUTEIBHO -
BOCCTAHOBHMTEJbHLIE
peaknuu.

3.1

epuoguyeckmii

21.3-

PaCKpBIBaTL CMBICJI

YcTHBIIT

Hepnozmqecxaﬂ CHUCTC




3aKO0H U
Iepuonuyeckas
CHCTeMa XHMHMYECKHX
anemenToB JI. M.
MemnpeeesBa.
Ctpoenne aToma (7 ).
[TepBbIe MOTIBITKA
KJTaccu(puKaIim
XUMHYECKUX
anemeHToB. [lonarue o
rpymnmax CXOHBIX
AJIEMEHTOB (IIIEeTTOYHBIE
U IIEeIOYHO3EMEIbHBIC
METaJJIBl,  TaJOTeHHI,
WHEPTHBIC Ta3bl).
OJIEeMEHThI,  KOTOpHKIE
00pa3yroT aM(OoTepHEIC
OKCH/IBI ¥ THAPOKCH/IBL.
Tlepuonuueckuii 3aKoH
u Ilepuonnueckas
CHUCTEMa XHUMHUYECKUX
AIIEMEHTOB

H. W. Mengeneesa.
Ilepuonsl, rpymisl,
MOATPYTIIIHIL.
duznyeckuit CMBICIT
MOPSIIKOBOTO  HOMEpa
AIIEMEHTA, HOMEPOB
MIEPUOAA U TPYIIIIHL.

Crpoenue aTOMOB.
CocTtaB aTOMHBIX

szep. N3otonsl.
OnexTpoHsl. CTpoeHue
3JIEKTPOHHBIX
0005109€EK aTOMOB
MEPBBIX

20 XUMHYECKHX
2J1EMEHTOB
[lepuonuueckoit
CHUCTEMBI . n.
Menneneena.
XapaxkTepucTika

XHUMHUYCCKOI'O 3JICMCHTA
IO €ro IIOJIOXKCHHIO B

[lepuonuueckoit
CHCTEME I. n.
Menpeneena.

3HaueHUE
[lepuoamueckoro
3aKOHAa

u Tlepuonuueckoit
CHCTEMbl XMMHYECKHX
3JIEMEHTOB JUISt
Pa3BUTHS HAYKH U
MIPAKTUKH. . n.

MenneneeB — yu€HbIH,
MeAaror ¥ rpakaaHuH.
JlemMoHcTpanuu
Koporkonepuonnas u
JUTMHHOTIEPUOTHAS

18.4

[IEPHOANYECKOTO  3aKOHA.
IToHuMaTh CyllleCTBOBaHUE

MEPUOANYECKON

3aBUCUMOCTH CBOMCTB
XAMUYECKHX  JJIEMEHTOB
(13meHeHue paanycoB
aTOMOB u

3JIEKTPOOTPHUIIATSITLHOCTH)
U WX COCAWHCHUH OT
TTOJIOXKCHUS B
MEePUOJIUYECKON CUCTEME U
CTPOEHHSI aToMa.

YcranaBiuBaTh CBs3b
MEXKIY ITOJIOXKCHHUEM
OJICMCHTA B

MIEpUOANUYECKON cUCTEME H
CTPOEHMEM €ro aroMa
(cocraB m 3apsm  smpa,
obIee 9uCiIo 3JIEKTPOHOB
U paclpeleneHue ux 1o
ANEKTPOHHBIM CIIOSIM).
[Iporuo3upoBaTh
Xapakrep U3MEHEHUA
CBOWCTB 3JIEMEHTOB M HX
COEIMHEHUU IO rpynnaM 1
nepuonaM llepuognueckon
CHCTEMBI.
XapakTepu3oBaTh
XUMUYECKHe 3JIEMEHTHI
IIEPBBIX TPEX NEPHUOLOB,
Kalmusl, KaJplUs MO HX
IOJIOKEHHUIO B
Ilepuonnueckoii  cucreme
M. . Menneneena.

CnenoBatb npaBHIaM
Oe3omacHoi  paboOTHl B
naboparopuu npu
UCIIONIb30BAaHUU
XMMHYECKOH Tocyasl U
o0opyoBaHuUsI.
BrictpauBath

pa3BEpHYTHIE NMHCHMEHHBIE
U YCTHBIE OTBETHI C OIIOPOM
Ha  uHQOpMammMoO W3
yuyeOHUKAa U CIPaBOYHBIX
MaTepHasoB, IrpaMOTHO
UCIIOJIB30BaTh H3YYEHHBIN

MOHSTUHHBIN anmnapar
Kypca XUMHHU.

Hcnonp3oBaTth pu
BBITIOJTHEHHUH y4eOHBIX

3aJlaHuil TeKCTHI y4eOHUKA,
CIPaBOYHBIC  MaTepUaIbl
(ITepnommyeckyto cuctemy
XUMUYECKUX 3eMeHTOB /1.
W. MenneneeBa, Tabmuiry
PacTBOPUMOCTH  KHUCIIOT,
OCHOBAaHMM H CcOJIEH B
BOJZIC, DJIEKTPOXUMUYECKHIMA
psAa

ompoc.
ITucemen
-HBIN

KOHTPOJTb

https://ptable.com/#%l
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(hopMbI
Tlepuonuueckoit
CHUCTEMBI

XUMUYIECKHUX
3JIEMEHTOB . n.
Menneneena.
O3HakoMmIIeHHE c
o0pasmaMu MeTaJliIoB

Y HEMETAJIJIOB.

HaIPSKCHUN METAIIIOB).
Hcnonb3oBath npu
BBITIOJTHCHUH y4eOHBIX
3aJlaHui U B Tpolecce
HACCIIEA0BATEIbCKON
JIeSATEIbHOCTH
Hay4YHO-TIOMYJISIPHYIO
JTUTEPaATypy XHUMHUYECKOTO
COJIepKaHUs, CIPABOYHBIC

JlaboparopHbie u MaTepuabl, pecypchl
MpaKTUYECKUE HaTepHera
paboTHI
JlabopaTopHBIi OTIBIT;
BzanmopeiictBue
THJIPOKCHU/IA IIMHKA C
pacTBOpaMH KHUCIIOT U
HIEJI0uen
3.2 | Xumuyeckasi CBSI3b. | 8 20.4- | PackpeiBath cMBICT | YCTHBIH | XHUMHUYECKast CBA3b
OKHCJIUTEIbHO- 235 N3y9aeMbIX TOHATHH. ormpoc. https://yandex.ru/videc
BOCCTAHOBUTEIbHBIE Onpenensirb Bun | ITucemen | th=yandex_search&pa
peakuuu (8 ). XUMHYICCKOHN CBSA3H -HBIH
DIEKTPOOTPHULIATETHHO B COC/IMHCHHH. KOHTPOJIb
CTh aTOMOB Onpenensrtb CTCTICHB | .
XUMHYECKUX OKHuCJIeHUsT xumudeckoro | Konrpon
3IIEMEHTOB. ayeMeHTa 1o (opMylne ero | b-  Has
Xumuueckast CBAI3b COCJIMHCHHSI. pabora
(MOHHAas, KOBaJICHTHAS Onpenensrb 3JIEMEHT
TOJISIPHAS u (BemecTBO) —
KOBaJICHTHAs OKHCITUTENb ¥  3JICMEHT
HETOJISIPHAS ). (BemiecTBO) —
CrerneHb OKHUCICHHUSL. BOCCTaHOBHUTEIIb.
OKHUCIUTENBHO- OOBACHATH CYILLIHOCTh
BOCCTaHOBHUTEJIbHbBIC MIPOIIECCOB  OKHCICHHUS U
peaKIuu (OBP). BOCCTaHOBJICHHUS.
[Ipoueccol OKUCIEHUS CocCTaBiATh 3JIEKTPOHHBIN
u BOCCTaHOBJICHUSI. Oanmanc ¢ yu€ToM gHCcna
OxucauTenn u OTJIaHHBIX W  MPHHATHIX
BOCCTAaHOBUTEJIH. 3JIEKTPOHOB.
JemoHcTpauu CocTaBiaTh  ypaBHEHHE
OKHCIUTETHHO- OKHCITUTEIBLHO-
BOCCTaHOBHUTEJIbHbBIC BOCCTaHOBHUTEILHOU
peaKiuu: ropeHue, peaxIuy.
peakiuu  Pas3JIoKEHUs, Hcnonb3oBaTh npu
COCIMHEHUS BBITNIOJTHCHUN
YUeOHBIX 3aJaHUN TEKCThI
yueOHHUKa, CTPaBOYHBIC
MaTepUabl
(MeproaNYecKy0 CHCTEMY
XUMHYECKUX 3JIEMEHTOB /.
WN. MenneneeBa, Tabmuiry
PacTBOPUMOCTH  KHUCIIOT,
OCHOBaHMM U coied B
BOJZIC, DJIEKTPOXUMUYECKHIA
pan
HaIpPsOKEHUH METaJJIOB)
Hroro no pazaeny 15
PesepBHOE Bpemst 3
O61ee yucio yaco mo | 68

porpamme
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IMoypounoe mianupoBanue no xumuu 8 kiaace (PrOC). 2022-2023 yuedHblii rof, 2 4aca B HeAeIIO.

Ne
n/n

Tema ypoka

Yucno
qaCcOB

KonTponbHbie
paboThI

[IpakTnueckue
paboTHI

Jara

TIPOBEICHHUS

Bunpl, hopmbl
KOHTPOJIS

1

IIpenmMeT u 3a1a4M XUMUH.
BemectBa. ®usnueckue u
xumudeckue sipnenus. CBoicTBa
BEIIECTB.

1

6.9

[Ipaktrueckas padora 1. «
O3HaKoMIIEHHE C
J1a00paTOPHBIM
000pyTOBaHHEM).

8.9

Becena

ATOMEI MOJICKYJIbI, XUMHUYCCKUEC
3JICMCHTHI. HpOCTI)Ie 1 CII0XKHBIC
BCIICCTBA, MOJICKYJISIPHBIC 1
HEMOJICKYJIAPHBIC.

13.9

VYceTHBIH opoc

CocraB BelecTB. 3aKOH
IMOCTOSIHCTBA COCTAaBA.
Xumugeckne HOpMyIIbI.
OrtHocuTeNIbHAsg Macca aToMa.

15.9

VYeTHBIH onpoc

OTtHOCHUTENBLHAS Macca
MOJIEKYITBI. MaccoBble 10NN
3JIEMEHTOB B COEIMHEHNH.

20.9

YeTHBI onpoc

Crpoenue atoma. SAapo u
anekTpoHbl. CocTosiHNE
JJIEKTPOHA B aTOME.

22.9

YeTHBI onpoc

ITepuonnueckas cucrema
JA.1.Menneneesa u ctpoeHue
aToma.

29.9

VYeTHBI onpoc

BaneHntHOCTE BI1eMeHTa,
ompexaeneHne e€ mo popmyIe.
Cocrasienue Gopmyi 1o
BAJICHTHOCTH.

4.10

VYeTHBI ompoc

KonmuectBo BeniectBa. Mob -
€IMHMIIA KOJNYECTBA BEIIECTBA.
MousipHas Macca.

6.10

VYeTHBI ompoc

10

[Tpu3Haku u ycinoBus
NPOTEKaHUS! XUMUYECKHX
peaxiuii. 3aKOH COXpaHEHUs
MacChl.

13.10

YcTHbIl onpoc

12

CocTaBiieHnE XUMHUYECKHX
YpaBHEHUI

20.10

YcTHbIl onpoc

13

Pacuérel o ypaBHEeHHIO
peaknuu.

25.10

IIncrMeHHblit
0Ipoc

Pacuérsl o ypaBHEHHIO
peaKimu.

27.10

IIuceMeHHBIN
oTpoc

14

[NoBTopenue u 0600IICHNE
HPOMJIEHHOI 0 MaTepUaJIa.

111

VYeTHBI onpoc

15

Konrtponbhas padora 1 no Teme
«IlepBOoHayabHBIE XUMHUYECKUE
TTOHSITHSY.

8.11

ITuceMeHHEBIN
onpoc

16

Tunbl XUMUYECKUX PEAKIIAMN.

10.11

becena

17

YucThle BEIIECTBA U CMECH.
Pa3nenenne cmeceit.

15.11

ITuceMeHHEBIN
ompoc

18

[IpakTnuaeckas padora 2.
«O4nCcTKa BELIECTBY.

17.11

becena

19

PactBopsl. PactBOpuMoOCTD
BEILIECTB.

22.11

Becena

20

[IpakTnueckas padora 3.

24.11

IIncrMeHHbIit




«PacTBOPUMOCTH BEIIECTBY

orpoc

21 | KonnuecTBeHHBIC 29.11 VYerHbIl onpoc
XapaKTepUCTUKU PacTBOpa.

Jlonst ¥ KOHICHTpAIHsL.

22 | Pemenne pacu€THBIX 33124 Ha 1.12 IMucsMeHHBII
MacCOBYIO JIOJTIO PACTBOPEHHOTO orpoc
BEIIECTBA B PACTBOPE.

23 | [IpakTuueckas pabora 4. 6.12 [MucermeHHbBIN
«[IpHUroTOBJICHUE PAaCTBOPAY ornpoc

24 | IloBTOpeHue u 0000IIEeHHE 8.12 YcTHBIR 0mpoc
MPOMICHHOTI0 MaTepHUAJIa.

25 | KonTponbHas padora 2 1o 13.12 IMuceMeHHBII
TemaM «Tunsl peakuuii», o1poc
«PacTBopbI».

26 | Baxouns! ['eit-JIroccaka u 15.12 Becena
ABorazapo.

27 | PacuéTel 00EMOB ra30B 110 20.12 [TuceMeHHbIH
yYpaBHEHHUSIM peaKIui ornpoc

28 | Pacuétel 00HEMOB ra3oB Mo 22.12 [MucermeHHBIN
YpaBHEHUSIM peaKui onpoc

29 | Bozayx - cMech ra3os. 27.12 [MucermeHHbII
OTtHOCHTENbHAS IIOTHOCTD orpoc
ra3oB.

30 | Kucnmopog - aieMeHT u mpocToe 10.1 YcTHBIH Ompoc
BewectBo. [lomyuenue
KHCJIOpOoJa.

31 | XuMudeckue CBOICTBA U 12.1 YcTHBIH ompoc
MPUMEHEHUE KUCIOPOJIa.

32 | IIpakTuueckas padora 17.1 YcTHBIH ompoc
«IIonyueHue u cBOMCTBa
KHCJIOPOJIay.

33 | [loBTOpEeHME IPOIICHHBIX TEM. 19.1 [MucermeHHbII
Pemenue 3anau. OIpoc

34 | OcHOBHBIE KIacChI 241 YcTHbli onpoc
HEOPraHUYECKHUX BEIICCTB.

Oxkcunpl.

35 | OcHoBaHUS - TUAPOKCUIBI 26.1 YcTHbIH onpoc
OCHOBHBIX OKCHJIOB.

36 | Kucnotsl - ruipoKcHab 31.1 VYeTHBIi omnpoc
KHCJIOTHBIX OKCHJIOB.

37 | Comn. CocTaB ¥ HOMEHKIIATYpA. 2.2 YcTHBIN onpoc

38 | XuMuueckue CBOMCTBAa OKCHJIOB. 7.2 YCTHBIN ompoc

39 | XuMuveckne CBOMCTBA KUCIIOT. 9.2 [MucermeHHbII

onpoc

40 | Ulemoun ux cBOWCTBA U 142 YcTHbIH onpoc
CIOCOOBI MOTY4EHHSI.

41 | CpoiicTBa HEPACTBOPUMBIX 16.2 [MucrmeHHbII
OCHOBaHMUI. AM(DOTEpHOCTB. onpoc

42 | CgoiictBa cojeit. ['eHeTHuecKas 21.2 YcTHBIH ompoc
B3aMMOCBSI3b HEOPTaHHYECKHX
COETMHEHHH.

43 | Ilpaktuueckas padora. 28.2 YcTHbIM onpoc
CBoiicTBa HEOpPraHMYECKHUX
BEIIECTB.

44 | TloBTopenue Tembl «CBoicTBa 2.3 YcTHbIM onpoc
HEOPraHMYECKHUX BELIECTBY.

45 | KonTponbsHas padoTa 3 « 7.3 [TucmennbIit
CBoiicTBa HEOpTraHMYECKHUX onpoc

BCIICCTB».




46 | Crpoenune aToma. M3oromsl. 1 9.3 YcrHbIl onpoc

47 | CtpoeHHE dIEKTPOHHBIX 1 14.3 YcTHEII ompoc
000JI0YEeK aTOMOB.

48 | Ilepuoauueckuii 3aKOH 1 16.3 VYerHbIi onpoc
MIEPUOJTUYECKAs CUCTEMA.

49 | XapakTepuCTHKa 3JIEMEHTA 110 1 21.3 YcTHBIR 0mpoc
MOJIOXKEHHIO B IEPUOANICCKOM
cucTeMe.

50 | KoBajeHTHAas CBs3b, € 1 23.3 YcTHBIR Ompoc
CBOMCTBa. Bupl KOBaJIGHTHOM
CBSI3H.

51 | HonHas cBsI3b, €€ CBOMCTBA. 1 28.3 Y CTHBIR OIpoc

52 | CreneHb OKHCICHHMS. 1 30.3 Y CTHBIR 0Ipoc

53 | Kpucramiueckue cOCTOSHHUS 1 11.4 [TuceMeHHBIIH
BCILIECCTB onpoc

54 | IloBTOpeHue u 0000OIICHHE 1 134 YcrHbIl onpoc
TeMbl «CTpOCHHE BEIECTBY

55 | OxucauTeNbHO - 1 18.4 YCTHBIH oTpoc
BOCCTaHOBHUTEJIbHBIC PCAKIIHH.

56 | CocraBieHue ypaBHCHHIM 1 204 [MucerMeHHBIT
OKHCITUTENBHO - ompoc.
BOCCTAaHOBUTCJIIbBHBIX peaKHHﬁ.

57 | CocraBieHue ypaBHCHHIMA 1 254 [MucerMeHHBIN
OKHCITUTENBHO - ompoc.
BOCCTAHOBUTEIHHBIX PEaKIH.

58 | Knaccudukaus XuMUIeCKUX 1 274 [TuceMeHHEBINH
pEaKLHUd. oIpoc.

59 | Bogopon. Xumudeckwii anmemeHT | 1 2.5 [MucermeHHbII
W TIPOCTOE BEIIECTBO. ornpoc.

60 | [IpakTuueckas pabora 7. 1 4.5 [MucerMeHHBIN
«IIonyueHue u cBoOiCTBa oIIpocC.
BOJIOPOJIAY.

61 | Boga - okcun Bogoposa. 1 115 YcTHBIH ompoc
ITepoxcuy Bonoposa.

62 | Pemenwue 3anau. 1 16.5 YcTHBIR Onpoc

63 | YmpaxHeHue B HAMCaHUN 1 185 YcTHbIl onpoc
OBP.

64 | IToBTOpEHUE TEMBI 1 23.5 YcTHbIH onpoc
«[eHeTHUECKHE B3aUMOCBSI3H
KJIACCOB HEOPTaHUUECKUX
BEIIECTBY.

65 | KonTposbHas padora 4. 1 25.5 KouTposbHas
«CBoOICTBa HEOPTAHUIECKUX pabora
BemecTBy», «OBPy.

66 | Heopranuueckue BelecTra B 1 30.5
OBITY.

67 | Pezeps 1

68 | Peszeps 1
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