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PaGouass mporpaMma o XMMHHM Ha YPOBHE OCHOBHOI'O OOIIETO
oOpa3zoBaHMsI cCOCTaBjieHa Ha OCHOBe TpeOoBaHUiIl K pe3yiabTaram
OCBOCHHUSI OCHOBHOI 0O0Opa30oBaTEeNbHON IPOTrpaMMBI OCHOBHOTO
o01Iero oOpa3oBaHUs, OpeaCcTaBICHHBIX B DenepanrbHOM
rocyJapCcTBEHHOM 00pa30BaTEILHOM CTaHAApTE OCHOBHOI'O OOIIETO
oOpazoBaHMs, ¢ YYETOM pacnpeaesIEHHBIX IO KJIaccaM MPOBEPSIEMBIX
TpeOOBaHUN K pe3yiabTaTaM OCBOCHHUS OCHOBHON 0Opa3oBaTEeIbHOI
MIpOrpaMMbl OCHOBHOI'O o00miero oOpa3oBaHUS H  DJIIEMEHTOB
COZIep KaHMsI, MPEJICTABICHHBIX B YHHMBEpPCAIbHOM KoaudukaTtope
110 XMMHH, a TaK)Ke Ha ocHOBe [IpuMepHON mporpaMMbl BOCIIMTAHUSA
00yd9aromuxcs MpH IMOIyYSHUH OCHOBHOTO OOIIlero oOpa3oBaHUs U
¢ yuérom KoHuemnmuu mnpenopaBaHusi y4eOHOTO IpeameTa
«Xumus» B 00pa3oBaTeNIbHBIX oOpraHusanusx Poccuiickoit denepa-
WM, PEATH3YIONINX OCHOBHBIE OO0IE00pa3oBaTENbHBIE IPOrPaMMBbI
(ytB . Pemenmem Kommermm MunnpocBemenus Poccun, TpoTOKON
ot 03.12.2019 N I1K-4BH) .

TTIOACHUTENBHAS 3ATTUCKA

CormacHO cCBOEMY Ha3HAUYCHUIO IpUMEpHas padodas mporpaMmma
ABJIACTCA OPUCHTHUPOM HOJs1 COCTAaBJICHUSA pa60q1/1x aBTOPCKUX IIPO-
rpaMMm: oHa JAa€T MOpeJCTaBIICHHE O IMeNsaX, OOmeld cTpaTeruu
0oO0ydeHHsI, BOCHHTAHHUS M Pa3BUTHUS OOYYaIOUINXCSI CpEICTBAMU
y4e0HOTO Tmpenmera «XHMHs»; YCTaHaBIHMBaeT o00s3aTeIbHOE
MpeIMETHOE CO- JIep)KaHHe, IpeJyCcMaTpUBAaET paclpeieieHue ero
10 KjlaccaM M CTPYKTYPHpPOBaHHME €ro Io pasjeliaM M TeMaM Kypca,
OIpeJIeNIsIeT KOJMYECTBEHHBIE W Ka4eCTBEHHBIE XapaKTEPHUCTHUKH
colepkaHMs; JaéT NPUMEPHOE paclpeieieHue Y4eOHbIX 4HacoOB IIO
TEeMaTHYEeCKUM pa3zejlaM Kypca M PEeKOMEHIAyeMylo (IIPpUMEpPHYIO)
IOCJIEIOBATEIIFHOCTh HX M3YyUYECHUSI C YYETOM MEXIIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX CBSI3€H,JIOTMKH y4eOHOro IIpoliecca, BO3paCcTHBIX
0COOEHHOCTEH O0YyUJaIOIINXCS; OMpPeesieT BO3MOXKHOCTH MpeaMeTa
JUIsL peann3alnuy TpeOOBaHUM K pe3yJibTaTaM OCBOEHHS OCHOBHOU
oOpa3zoBaTeJIbHOH NIpOrpaMMBI Ha YPOBHE OCHOBHOIO 0OIIero
oOpa3oBaHUs, a TaK)Ke TPeOOBAaHUU K pe3yJibTaTaM OOyYEeHHUsS] XUMHUHU
Ha YpOBHE IiejJed u3y4deHHUs] TMpeJIMeTa M OCHOBHBIX BHJIOB
y4eOHO-TIO3HABATEIIBHON  NIeATeNIbHOCTH/  y4YEOHBIX  JIeHCTBUH
YUYEHHKA 110 OCBOCHHIO YUEOHOTO COASPIKAHMUS .

OBLLUAA XAPAKTEPUCTMKA YYEBHOIO MPEAMETA «XMMWUA>

Bxiang ydeOHoro mpegMmera «XUMUs» B JIOCTIDKEHHE IieJiel Oc-
HOBHOT'O 00IIero oopa3oBaHusl 0OyCJIIOBJIEH BO MHOT'OM 3HAY€HHEM
XUMHUYECKOM HayKM B MO3HAaHUU 3aKOHOB IPUPOABI, B Pa3BUTUHU
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NIPOW3BOJUTENILHBIX CHJI OOIIecTBAa M CO3JaHMM HOBOH  0asbl
MaTEPUAITBHON KyJIbTYPHI .

XuMHUs  KaK  DJIEMEHT CHCTEMBI eCTECTBEHHBIX  HayK
pacopocTpaHuiia CBOE BIHSHME Ha BCe OOJACTH YEJIOBEYECKOIO
CyIISCTBOBaHHs, 3aJajla HOBOE  BHJICHHE  MHpa, cTajia
HEOTBHEMJIEMBIM KOMIIOHEHTOM MUpPOBOH KYJbTYPHI,
HEOOXOJIMMBIM YyCJIOBHEM »JKH3HHM OOIecTBa: 3HaHUE XUMHUH
CIIy>KAUT OCHOBOW g (OPMHUPOBAHUSI MHUPOBO33PECHUS YEIIOBEKA,
€ro MPEACTaBICHNN O MaTEpHUAIBHOM €IMHCTBE MHPA; BAXKHYIO POJIb
UrparoT dopmupyemsbie XuUMHUeH peICTaBJICHUS o
B3aNMOIIPEBPAIICHUSIX YHEPTUM M OO0 3BOJIIOIUH BEIISCTB B IPHUPO-
Jie; COBpEMEHHAasl XMMHS HallpaBJIeHa Ha pPelIeHuE ri1o0albHbBIX MPO-
0JieM YCTOWYHMBOIO pa3BUTHSI YEIOBEYECTBA — CHIPHEBOM, YSHEPTETH-
YEeCKOM, MUIIEBOH M IKOJOTMYECKOH Oe30macHOCTH, TpodiieM 31apa-
BOOXPaHCHUS .

B ycnoBusix Bo3pacTaromero 3HadeHHsS XUMHH B JKH3HH OOIIe-
CTBa CYUIECTBEHHO MOBBICHJIACH POJIb XHUMHYECKOIO OOpa30BaHUS .
B nnane coumanuszanuu OHO SIBJISIETCSI OJHUM U3 YCIOBUH popMuUpO-
BaHUSI MHTEJUIEKTA JUIHOCTH U TAPMOHUYHOTO €& pa3BUTHS .

COBpEeMEHHOMY YEJIOBEKY XMMHUYECKHE 3HAHUSA HEOOXOIMMBI ISl
npuoOpeTeHus: OOLIEKYJIbTYPHOIO YPOBHSI, ITO3BOJISIONIETO YBEPEH-
HO TPYJIMUTHCS B COLIMYME M OTBETCTBEHHO y4acTBOBAaTh B MHOTI000-
pa3HOM >XU3HU OOIECTBA, IS OCO3HAHUS Ba)KHOCTH Pa3yMHOTO OT-
HOILIEHUsI K CBOEMY 3J0POBBIO M 3JOPOBBIO APYTHX, K OKpY’KaroIlen
MIPUPOIHON cpejie, AjIg TPaMOTHOTO MTOBEIEHHS IPHU UCIIOIb30BAaHNUH
pPa3INYHBIX MaTEpPHAIOB M XMMHUYECKHX BEIIECTB B ITOBCEIHEBHOM
JKU3HH .

Xumugeckoe o6pazoBaHHE B OCHOBHOM IIKOJIE SIBJIsIETCS 0a30BBIM
10 OTHOIIEHHUIO K CHCTEME OOIIero XMMHUUIecKoro oopazoBanus . [1os-
TOMY Ha COOTBETCTBYIOIIIEM €My YPOBHE OHO peaJiu3yeT IPHUCYIINe
0o01IeMy XHMHUYECKOMY OOpa30BaHHIO KIIFOYEBBIC LIEHHOCTH, KOTO-
pBI€ OTpa’karoT rOCyJapCTBEHHBIE, OONIECTBEHHBIE U MHIUBUYyalIhb-
HbIE TTOTPEOHOCTH . DTUM ONpeneIsIeTCs CyIIHOCTh O0IIel cTpaTeruu
o0y4yeHHs1, BOCHHUTAHHUSA U PA3BUTHI OOYJAIOIIUXCS CpPEICTBaMU
Y4e0HOTO IpeaMeTa « XUMHUSD) .

Nzyuenne mpenmera: 1) crocoOcCTByeT peajiM3anui BO3MOXXHO-
cTel JUIsi camMopa3BUTHUS U (POPMHUPOBAHUS KYJIBTYPHI JINUHOCTH, €&
obmie#t 1 PyHKIHOHAIBHONW TPaMOTHOCTH; 2) BHOCHT BKJag B (Gop-
MHPOBAaHHWE MBINUICHUS W TBOPYECKHUX CIIOCOOHOCTEH MOIPOCTKOB,
HaBBIKOB HMX CaMOCTOSITEJIBHOW Y4YEOHOW JesITeJIbHOCTH, DKCIIEpH-
MEHTAJIBHBIX M HCCIENOBATEIIbCKUX YMEHHH, HEOOXOAUMBIX KakK
B MOBCEIHEBHOM XU3HH, TaK U B MPOPECCHOHATHHON JIEeATCIbHOCTH;
3) 3HakoMHUT cO crneuuGUKON HAyYHOTrO MBIIUICHHS, 3aKJIaJbIBacT
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OCHOBBI LIEJIOCTHOT'O B3TJIs11a HA €AUHCTBO MPHUPOJIBI U YEIOBEKA, SIB-
JIIETCS OTBETCTBCHHBLIM 3TAalloM B ()OPMHUPOBAHUHM €CTCCTBCHHO-Ha-
YYHO¥ TpaMOTHOCTH IMOIPOCTKOB; 4) CIIOCOOCTBYET (POPMHUPOBAHHUIO
LIEHHOCTHOI'O OTHOLLIEHUSI K €CTECTBEHHO-HAay4YHbIM 3HaHUAM, K
MpUpPOJE, K YSJIOBEKY, BHOCHUT CBOM BKJaJ B DKOJIOTHUECKOE 00pa3o-
BaHUE IIKOJILHUKOB .

Ha3paHHbIc HampaBiICHHUS B OOYYCHHUU XUMHHU OOCCHCUYMBAFOTCS
crienn(PUKON conmeprkaHUs MpeaMeTa, KOTOPBIA SIBIISISTCS ITeIaroru-
YecK! aNallTUPOBAaHHBIM OTpaXKeHHeM O0a30BOM HayKW XHMHU Ha
onpenenéHHOM 3Tane e€ pa3BUTHA .

Kypc X¥MHUM OCHOBHO# HIKOJIBI OPUEHTHPOBAH Ha OCBOEHHE O0y-
YaroLIMMHUCS OCHOB HEOPTaHMYECKON XHUMHUHM M HEKOTOPBIX MOHATUN
U CBEJACHUI 00 OTIENbHBIX OOBEKTAX OPraHHYESCKON XUMHHU .

CTpyKTypa comep>kaHus mpeaMera chopMHUpOBaHa Ha OCHOBE CH-
CTEMHOTO MoAX0Ja K ero u3ydeHuio . ConepxkaHue CKiaJablBaeTcs U3
CHUCTEMBI MOHATUN O XUMHUYECKOM DJIEMEHTE U BELIECTBE U CUCTEMBI
MMOHSATHN O XUMHYECKOU peakmuu . OOe 3TH CHUCTEMBI CTPYKTYpPHO
OpraHNW30BaHBI 110 NPUHIIUIY MOCIEI0BATEIBHOTO pa3sBUTHUS 3HAHUH
Ha OCHOBE TEOPETHUYECKHUX IIPEJICTAaBICHUN Pa3sHOro YpPOBHS: aTOM-
HO-MOJIEKYJIIDHOTO YYE€HHUsI KaK OCHOBBI BCEIrO €CTECTBO3HAHMUS,
ypoBHs Ilepuoauueckoro 3akoHa [l . 1. MeHnaeneeBa Kak OCHOBHOI'O
3aKOHa XHMHH, YYCHUS O CTPOCHHMH aToMa U XHUMHUYECKOH CBSA3H,
MIPEACTABIICHUN 00 BIEKTPOJIUTHYECKON ITHUCCONMHUAUN BEUISCTB B
pactBopax . TeopeTnueckrue 3HAHUSI PACCMATPUBAIOTCS Ha OCHOBE
SMIOUPHUYECKHU MOJYYESHHBIX M OCMBICIEHHBIX ()aKTOB, pa3BUBAIOTCS
MOCJIeJOBATEIbHO OT OJIHOT'O YPOBHS K JIpYrOMY, BBIIOJHSISA (YyHK-
OUU OOBSICHEHUS W IIPOTHO3UPOBAHUS CBOWCTB, CTPOCHHUS H BO3-
MO>XHOCTEH MPaKTUYECKOTO MPUMEHEHHS U TOJYUYSHHS U3ydaeMbIX
BEIIIECTB .

Taxas opraHuszanus coiepkaHus Kypca CIIOCOOCTBYET HpeicTaB-
JICHHUIO XMMHWYECKOW COCTAaBJIAIONIEN HAy4YHOW KapTHUHBI MUpa B JIO-
ruke e€ cucTeMHOM npupoasl . TeM caMbiM 00ecTieYnBaeTCs BO3MOXK-
HOCTb (POPMHUPOBAHUS Y OOYYAIOIIHXCS IIEHHOCTHOTO OTHOINCHHS K
Hay4YHOMY 3HAaHUIO M METOJaM MO3HaHWS B HayKe . BaxkHO Takke 3a-
METHUTBH, YTO OCBOCHHE COACPIKAHUS Kypca IMPOUCXOINUT C IIpHUBJIEUE-
HUEM 3HaHUU U3 paHee M3YUYECHHBIX KypcoB: «OKpyKXarOIHUU MUP»,
«buomorns . 5—7 knacce» n «Pu3nka . 7 KiIacey .

LE/IN U3YHEHWA YHEBHOIO NPEAMETA «XUMMKA>»

K HanpaBieHHIO NEPBOCTENEHHON 3HAYMMOCTH IIPU pealnu3aluu
oOpa3oBaTenbHBIX (PYHKIUHA IpenMera «XUMHS» TPATUIUOHHO OT-
HOCST (hOPMHUPOBAHUE 3HAHUNW OCHOB XMMHUYECKOW HAayKH Kak oO0Ja-
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CTH COBPEMEHHOI'O €CTCCTBO3HAHUS, IPAKTUYCCKOU IEATCIBHOCTH

YeJ0BeKa U KaK OJHOTO U3 KOMIIOHEHTOB MUPOBOM KyJIbTYypHI . 3a/1a-

Ya MpeaMeTa COCTOUT B POPMUPOBAHUH CUCTEMbl XUMUYCSCKUX 3HA-

HUN — BaKHEeHImIKUX (haKTOB, MOHSATHUI, 3aKOHOB U TCOPETHUYCCKUX

MMOJIOKCHHUN, TOCTYMHBIX OOOOIIEHHUN MHPOBO33PESHUECKOTO Xapak-

Tepa, sA3bIKa HAYKH, 3HAHUWA O HAYYHBIX METOJAaX H3yYCHHUs BeE-

IIECTB U XUMHUYCCKHUX PEaKIuii, a Takxe B (OPMUPOBAHUU U Pa3BHU-

THU YMEHHUW M CIOCOOOB JESITEIbHOCTH, CBS3aHHBIX C IJIAHUPOBA-

HHUEM, HaOII0ACHUEM U MPOBEACHUEM XUMHYECKOTO DKCIIEPUMEHTA,

COOJIFOACHUEM MPaBUII OS30ITACHOTO OOpAaIllCHUs C BEIIIECTBAMH B IT0-

BCE€IHEBHOM >KU3HU .

Hapsiny ¢ 3TuM 1enn u3ydeHus MpeaMera B MporpaMme yTodHe-
Hbl U CKOPPEKTHUPOBAHbI C YUYETOM HOBBIX IIPUOPUTETOB B CHUCTEME
OCHOBHOTO o00miero ooOpas3oBanmst . CerogHs B oOpa3oBaHUHU 0C000
3HAYUMOM TPU3HAETCS HAMPABJICHHOCTh OOYYCHHS Ha pa3BUTHE U
caMOpa3BUTHUE JIMYHOCTH, (POPMHUpPOBAHUEC ¢€ MHTEJJICKTa U OOIIeH
KyJbTypbl . OOydeHHEe YMEHHIO YYUTHCS U MPOJ0JKATh CBOE 00pa3o-
BaHUE CaMOCTOSTEIIbHO CTAHOBUTCS OJHON M3 BakHeHIHUX (PyHK-
U yYeOHBIX IPESIMETOB .

B cBsi3u ¢ 3TUM NpU U3yUYEHUH NPEAMETa B OCHOBHOM LIKOJIE 10-
MUHHPYIOIIEC 3HaAYCHUEC MPUOOPEIIN TaKUe ICJTH, KaK:

6 (opMHUpOBaHHE HMHTEIUICKTYyaJIbHO Pa3BUTON JIMYHOCTH, TOTOBOM
K caM000pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSITCILHOMY IPH-
HSTHIO PEIICHH, CIOCOOHOM aganTUPOBATHCI K OBICTPO MEHSIO-
IIUMCsI YCIIOBUSIM JKU3HHU,

6 HAIPAaBJICHHOCTHh OOYYEHUsS] Ha CHCTEMATHYECKOE MPUOOIeHNE
y4YalHuXxcsi K CaAMOCTOSITeJIbHONW IMO3HABATEIBHOUW I€ATEIIHHOCTH,
Hay4YHbIM METOJIaM MO3HaHHs, (GOPMHUPYIOIIMM MOTHUBALHIO U
pa3BUTHE CHOCOOHOCTEH K XUMUH;

6 obecrieueHne yCJIOBUM, CIIOCOOCTBYIOIINX NPHOOpETEHHUIO 00yda-
FOIIIMMUCS OTBITAa Pa3HOOOPaA3HO# NIeATEIHLHOCTH, IMO3HAHUS U Ca-
MOIIO3HAHUSI, KJIIOYEBBIX HABBIKOB (KIIIOYEBBIX KOMIIETEHI[UM),
HUMCHOIINX YHUBCPCAIIBHOC 3HAUYCHUEC IJIA PA3JIMYHBIX BHUIO0B JICsA-
TEIILHOCTH;

6 (popMHupoBaHME YMEHHUI OOBSACHSATH M OLICHUBATH SIBJICHUSI OKPY-
JKarolIero Mupa Ha OCHOBAaHUH 3HAHUH W OIBITA, ITOJyYEHHBIX
IpUu N3YyYCHHNU XUMHH;

6 popMHpOBaHUE y OOYJAONIUXCS TYMAHHUCTUYSCKUX OTHOIICHUM,
IIOHUMAHHUS NEHHOCTHU XMMHYCCKHUX 3HaHUHN JJIsA BI)Ipa6OTKI/I JKO-
JIOTUYECKHU [EJICCOO0OPa3HOTro IMMOBEICHHUS B OBITY U TPYIOBOM Jesi-
TEJIHFHOCTH B IIEJISIX COXPAHEHUS CBOETO 3OPOBBS U OKPYIKAFO-
el MpUupoOaHON Cpeibl;

XUMUA. 8—9 knacchbl 7



6 pa3BUTHC MOTHUBAIUUA K OOYUYCHHIO, CIIOCOOHOCTEH K CAMOKOHTPO-
JIIO 1 CAMOBOCHHUTAHHUIO Ha OCHOBE YCBOCHHUS OOIICYECIOBEYCCKUX
IICHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY Tpoduis u Ha-
MPAaBJIICHHOCTH JTaJIbHEHUIIIETO O0yYCeHUS .

MECTO Y4YEBHOI O MPEAMETA «XUMWA> B Y4EBHOM M/1IAHE

B cucteme obiero obpasoBaHusi « XHUMHs» IpU3HaHA 00s3aTeIb-
HBIM Y4eOHBIM IPEIMETOM, KOTOPBIH BXOJAUT B COCTAB MPEIAMETHOHN
obmactu «EcTecTBEeHHO-HAYYHBIC IIPEAMETHD) .

Vd4eOHBIM TUTAaHOM Ha €€ u3ydeHue orBeneHo 136 yueOHBIX dYa-
COB — 110 2 4 B Henenro B 8 1 9 Kiraccax COOTBETCTBEHHO .

J1st kaXkaoro kiacca IMpeayCMOTPEHO pe3epBHOE yueOHOe BpeMs,
KOTOpOE€ MOET OBITh HMCIOJb30BaHO yYaCTHHKaMH OOpa3oBaTesib-
HOTO Ipollecca B LeisiX (OPMHUPOBAHUS BapUaTUBHOW COCTaBIISIO-
mel comep>kaHus KOHKpETHOH paboueit mporpammsel . Ilpu stom
oO0s13aTenpHasi (MHBapHaHTHAS) YacTh COAEpKaHUs IpeaMeTa, ycTa-
HOBJICHHAsl IPUMEPHOIN paboueil mporpaMMoii, U BpeMsi, OTBOJUMOE
Ha e€ N3y4eHue, JOJKHBI OBITh COXPAaHEHBI TOJHOCTBIO .

B crpykType nmpumepHOi pabodell mporpamMMbl HaApsiLy C MOSICHH-
TEJIFHOM 3aIMCKOM BBIAEIICHBI CICAYIONINE PA3ICbl:

6 TIaHUpYyEeMble pe3yJIbTaThl OCBOCHHsI ydeOHOro mpeamera «Xu-
MUSA» — JUYHOCTHBIC, METANIPEAMETHLBIC, IPCAMCETHLBIC,

6 coAeprKaHHe yueOHOTro mpeaMeTa « XUMHUsD» 0 ToJlaM 00ydYeHUs,;

6 IPUMEPHOE TEMAaTHYECKOE IJIAHUPOBAaHHE, B KOTOPOM JETaIU3U-
POBAaHO COAEPKAHUE KAXKJONU KOHKPETHON TEMBbl, YKa3aHbl KOJIU-
YecTBO YacOB, OTBOAWMBIX Ha €€ HM3y4YEHHE, U OCHOBHBIC BHJIBI
y4eOHON AesITeNbHOCTH YYEHHKa, (OpMHUpYyEeMbIe NPU H3yUYSHUH
TCMBbI, HpI/IBeI[éH NEepECUICHDb I[eMOHCTpaHI/Iﬁ, BBITIOJIHACMbBIX Y4YH-
TeJeM, U TepedeHb PEKOMEHIYEMBIX JIa0OPATOPHBIX ONBITOB WU
MMPaKTHYECKUX padOT, BHIMOIHICMBIX yUAITUMHUCS .

8 lMp1MepHan paboyas nporpamma



COOEPKAHWE YYEBHOrO TIPEAMETA «XUMWS»

8 KJIACC

MepBOHaYasibHble XMMHUYECKME MOHATHUA

[Ipenmer xumuu . Poib XuMuUM B J)KM3HM 4YelioBeka . Tena u Bele-
ctBa . PU3MUECKHUE CBOMCTBA BEUIECTB . ArperaTHO€ COCTOSHUE Be-
mecTB . I[loHsATHE O MeTOnax IMO3HAHMWS B XMMHH . XUMHS B CHCTEME
Hayk . UucTelie BemecTBa U cMecH . Crioco0bl pa3fesieHus: cMecei .

ATOMBI M MOJIEKYNBI . XHUMHYECKHE 3IeMEHTHl . CHMBOIBI XHUMH-
YeCKUX JJIeMEHTOB . IIpocThie W CiOXHBIE BemecTBa . ATOMHO-MOJIe-
KYJISIPHOE YUYCHHE .

Xumuueckast popmyna . BaaeHTHOCTP aTOMOB XWUMHYECKHX 3Jie-
MEHTOB . 3aKOH IIOCTOSHCTBAa cocTaBa BemiecTB . OTHOCHUTEIbHaA
atromMHas Mmacca . OTHOcUTenbHasi MOJIEKYJspHasi macca . MaccoBas
JIOJISI XUMHYECKOTO 3JIEMEHTA B COCTMHEHHH .

dusnueckre W XMMHYECKHE SBICHHUS . XHWMHYECKass pEakuus H
e€ mpu3HaKM . 3aKOH COXPAaHEHMsS MaccChl BEIIECTB . XHMHYECKHE
ypaBHeHus: . Kitaccudukanmss XMMHYECKUX peakuuii (CoeanHeHus,
pas3oXKeHus1, 3aMeIIeHHs1, OOMEeHa) .

XUMHUUYECKUN IKCIIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOU OCYA0M,
C IpaBUJIaMH pabOTHI B J1abOpaTopuu U npuéMaMu oOpalieHus C ja-
OopaTopHBIM 00OpYAOBaHMEM; W3yUYEHHE M ONHUCAaHHE (PU3UUECKUX
CBOMCTB 00pa3IioB HEOPraHUYECKUX BEIISCTB; HaOIoAeHuE (hu3nUe-
ckux (IUIaBJIEHHE BOCKa, TassHUE JIbJla, paCTUpPAaHHUE caxapa B CTYIKE,
KHWTIEHWE U KOHACHCAIHS BOJIbI) U XUMHYECKUX (TOPEHUE CBEYH, IIPO-
KaJIMBaHUE MEJTHOUW IMPOBOJIOKH, B3aUMOJEIHCTBUE MeJla C KUCIOTOMN)
SIBIICHUH, HAOJIIOJIEHUE U OIMCAaHUe IIPU3HAKOB NPOTEKaHUsI XUMHUYe-
CKUX peakIHui (pas3jioKeHHe caxapa, B3aUMOJCHCTBHE CEPHOM KHC-
JIOTHI C XJIOPHUAOM Oapusi, pasiioxxeHue ruapokcuna meau(ll) mpu Ha-
rpeBaHUM, B3aUMOJEHCTBHUE XeJie3a ¢ pacTBopoM conu meau(1l)); uz-
y4eHHE CHocoOOB pazJielieHuss cMmeced (C MOMOIIBI0 MarHuTa,
(unsTpoBaHMe, BBHIITApUBAHHUE, IUCTWULILUS, XpoMartorpadusi),
MPOBEICHUE OYMCTKHU TOBAPEHHO COIN; HAaOJII0IEeHUE U OTIUCAaHUE pe-
3yJITAaTOB IPOBEACHUS OIIBITA, WIIIOCTPUPYIOMIETO 3aKOH COXpaHe-
HUSI MacChl; CO3/IaHUE MOJIeJIeii MOJIeKy (I1apOCTEPKHEBHIX) .

BaHeme npeacraBUTENN HEOPraHMYECKMX BELLECTB

Bosnyx — cmecs razos . CoctaB Bo3ayxa . Kucinopon — snemeHT u
MMPOCTOE BEIIeCTBO . HaxokaeHue Kuciaopojaa B Tmpupone, dusnde-
CKME W XUMHUYecKHe cBoilicTBa (peakuuu ropenus) . Oxcuasr . Ilpu-
MeHeHHne Kuciopona . CrocoObl ModydeHHs KHcjiopoia B jaboparo-
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pUM U TOPOMBILUJIEHHOCTH . KpyroBopor kwuciaopoga B MHPUPOLE .
O30H — amIoTponHAs MOIU(PUKAIUSI KUCIOPOA .

TernoBoit 3(PPexT XUMHYSCKOW pEeaKlHd, TEPMOXUMHUYCCKUC
YpaBHEHHUS, DK30- U DHAOTEPMHUUECKHUE PEAKIUH . TOIUNIMBO: yroiab U
MeTaH . 3arpsi3HEHWE BO3AyXa, YCHWJICHHE IapHUKOBOTO 3¢ deKTa,
pa3pylieHrue 030HOBOTO CJIOS .

Bopopon — snemeHT u npocrtoe BemecTtBo . Haxoxxnenue Bomopo-
Ia B Tmpupone, (u3MUYecKHe M XHUMHYCCKHE CBOWCTBa, NMPHUMCHEHHE,
CcnocoOkI TToNTyueHus . KucinoThl u coiu .

KommuectBo BemecTBa . Monb . MomsipHas Macca . 3akoH ABOTanupo .
MoutsipHbIii 00bEM ra3oB . Pacuérsl M0 XUMHUYECKUM YPaBHEHHSIM .

dusuueckue cBoiicTBa Boabl . Boma kak pactBopurtens . PactBo-
pel . HacelillleHHBIE W HEHACBHIIIEHHBIE PacTBOPHI . Pacmeopumocmo
sewjecms 8 6o0e.l MaccoBas IOJA BellecTBa B pacTBope . XHUMUUe-
ckue cBolicTtBa Boabl . OcHoBaHus . Ponb pacTBOpoB B mpupoAe U B
J)KM3HU 4denoBeka . KpyroBopoT Boasl B mpupoje . 3arps3HEHHE INpH-
poaHbiX BoJ . OXpaHa U OYMCTKA MIPUPOJIHBIX BOJ .

Krnaccudukamuss Heopranmdecknx coeauHeHnit . Okcunsr . Kiac-
cudukanusl OKCHIOB: cojieoOpasyromue (OCHOBHBIE, KHCIOTHEIC,
amdoTepHbie) W HecojieoOpasyromue . HoOMeHKIaTypa OKCHIOB
(MexmyHapogHass W TpUBHAIbHAs) . DH3WYEcKHe W XHUMHYCCKHE
cBoOMcTBa OKCHUAOB . [loydeHue OKCuioB .

OcnoBanust . Krnaccudukanuss ocHOBaHMM: WIENOYM W HEPaCTBO-
puMble OcHOBaHUS . HoMeHKIaTypa OCHOBaHHU (MEXIyHapomHas H
TpuBHaNbHas) . PU3WYECKHE W XHUMHYECKHE CBOWCTBA OCHOBaHUMA
ITosnyuyenue ocHOBaHUH .

Kucnorer . Kiaccudukamms xucimor . HomeHknatypa KHCIOT
(MexayHapoaHasi W TpuBHadbHas) . Dusndyeckue W XUMUYECKUE
cBolicTBa Kucaot . Psn aktuBHoctu MeraiuioB H . H . Bekerosa . Ilo-
JIy4eHHUE€ KUCJIIOT .

Comu . Homenknatypa coieli (MeXIyHapoIHas W TPHUBHAIBHAS) .
dusnueckue U XUMHYECKHEe cBoicTBa conell . Ilomydenue coueil .

I'eneTnueckast CBsI3b MEXKIY KilacCaMH HEOPTraHUYECKHX COEIH-
HEHUH .

XUMHUYECKUN DKCIIEPUMEHT: Ka4e€CTBEHHOE OIIpeJIeJICHUE COAep-
J)KaHWs KUCIIOPOoJia B BO3MIyXe; MOJydeHHE, cCOOMpaHUe, paciio3HaBa-
HUE W U3y4YeHHE CBOWCTB KHCJIOPOJa; HaOIIOJeHUE B3aUMOJEUCTBUS
BEIIIECTB C KHUCJIOPOJOM U YCIIOBHUSI BO3HUKHOBEHUS U IPEKpPaAICHUS
ropenus (moxkapa); 0O3HaKOMJICHHE C 00pa3laMi OKCHJIOB U OITHCa-
HHUE UX CBOWCTB; IOJy4YeHUE, COOMpaHUE, pacIO3HABAHHUE U H3ydYe-

1 KypcuBom oOo3HaueH y4eOHBIH MaTepHan, KOTOPHIH H3ydaeTcs, HO He
BBIHOCHUTCSI Ha IIPOMEXXYTOUHYIO 1 HITOTOBYIO aTTECTAITHIO .
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HHME CBOWMCTB BOoJOpona (ropeHue); B3auMOISHCTBHE BOAOPOJIa C OK-
cunom meau(ll) (Bo3aM0OKHO MCIIOJIB30BaHUE BUJIEOMAaTEpHUaloB); Ha-
OmrozieHre 00pa3lOB BEMISCTB KOJIUYESCTBOM | MOJIB; MCCIIETOBAaHUE
OCOOCHHOCTEN pacTBOPEHUS BEUISCTB C PA3JIMIHON PacTBOPHUMO-
CTbIO; IIPUTOTOBJIEHUE PACTBOPOB C ONPENECIEHHON MacCOBOM I0JIEeH
pacTBOPEHHOTO BEIIECTBA; B3aUMOJICHCTBHE BOABI C MeTaljlaMU (Ha-
TpUEM U KainbOueM) (BO3MOXHO HCIIOJIB30BaHUE BUACOMAaTEepHa-
JIOB); OIIpeeJICHUE PAaCTBOPOB KUCJIOT U IIeJIoYel C HOMOIIBIO UH-
JIMKaTOPOB; MUCCJETOBaHNE 00pa3Il0B HEOPraHUYECKUX BEIIECTB pas-
JTUYHBIX KJIAaCCOB; HAOIIOAEHNE N3MEHECHHUSI OKPACKU WHINKATOPOB
B pacTBOpax KUCJIOT U LIEJIOUYEN; N3yUYEHUE B3aUMOACHCTBUSA OKCH-
na meau(1l) ¢ pacTBOpoM CepHOIT KHUCIIOTHI, KUCIOT C METaJLJIaMH,
peakuuii HeUTpaau3aluu; MOJyUYEeHUE HEpPAaCTBOPHUMBIX OCHOBAaHUU,
BBITECHEHHUE OJTHOT'O METaJJIa APYTUM U3 PAacCTBOPA COJIU; PEIIECHUE
SKCIIEpUMEHTAJILHBIX 3ajad Mo Teme «BakHeMlIine Kiaccel Heopra-
HHUYECKHX COCIHUHCHUIN) .

I'Iepmop,mqecmﬁ 3aKOH U I'Iepwo,qwquKaﬂ CcucTtema
XUMHUYECKMNX DNIEMEHTOB A N. MeHpeneesa. CTpOGHMe aTOMOB.
XrMnyeckas cBA3b. OKMCMTENbHO-BOCCTAHOBUTEIbHbIE peakumm

[TepBBic MONBITKHA KIAaCCU(PHUKAIINN XUMHYECKUX dIeMeHTOB . [1o-
HSATHE O TPyMNHax CXOJHBIX 3JeMEHTOB (IIeJIOYHBIE U IIEeIOYHO3e-
MEINIbHBIE METAaJlJIbl, TaJIOTeHBI, MHEPTHHIC Ta3bl) . DJIeMEHTHI, KOTO-
pwie 006pa3yroT aMpOTEpHBIE OKCUIBI U THAPOKCHIBI .

Ilepuonnueckuit 3akoH . Ilepuoauueckass cucTeMa XUMHUUYECKHX
anemeHToB [l . I . MenneneeBa . KopoTrkonepruoaHas U JIUHHOIIEPU-
onuast ¢opmbl IlepHOAUYECKON CHCTEMBbl XHUMHYCECKUX DSJIEMCHTOB
Jd . 1 . MenneneeBa . Ilepuoasl u rpynnsl . OU3n4ECKUd CMBICI IO-
PSAKOBOrO HOMEpa, HOMEPOB NEPHUOJIa U IPYNIIbI AJIEMEHTA .

Ctpoenue aromoB . CocTtaB aTOMHBIX sijiep . M30Tomnbl . DIEKTPOHBHI .
CTpoeHue »JJICKTPOHHBIX 00070Yek aToMoB IMepBbix 20 XHUMHUECKUX
anemeHTOB Ilepuogumueckoit cuctemsl [ . U . MenneneeBa . Xapakre-
pUCTHKA XUMHUYECKOT'0 DJIEMEHTAa M0 €ero moJiokeHuto B I[lepuomude-
ckoit cucteme /[ . 1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHUs paJiuyca aTOMOB XUMHUYECKHUX 3Jjie-
MEHTOB, METAIUTMYECKUX W HEMETANIMYECKUX CBOWCTB MO TpyIMIiam
u nepuongam . 3Hauenne Ilepuognaeckoro 3akoHa u Ilepumonmaeckoit
CHUCTEMBbl XUMHUYECKUX 3JEMEHTOB IS Pa3BUTHUSI HAYKU U IIPaKTHU-
ku. J[. . MenneneeB — y4y€HbIN U rpakJaHUH .

Xumuueckass CcBsi3b . KoBaneHTHas (MoJsipHasl ©  HEMOJsApHAS)
CBSI3b . ODJIEKTPOOTPHULATENBHOCTh XUMHUYECKUX 3JIeMeHTOB . HMonHas
CBSA3b .
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Crenenp okucieHust . OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  peak-
uuu . IIponecchl OKHMCIIEHHMS U BOCCTaHOBJIEHHS . OKHCIMTENIM U BOC-
CTaHOBUTEIH .

XHUMHYECKUHM 3KCIIEPUMEHT: N3y4YeHHE 0OPa3oOB BEIISCTB METAJI-
JIOB U HEMETAJJIOB; B3aUMOJEHCTBUE T'MAPOKCHIA LIMHKA C PacTBO-
paMu KHUCJIOT U IleI0o4Yel; NpOBEIeHNE ONIBITOB, MILIIOCTPUPYIOIIHNX
MIPUMEPHI OKHCINTEIbHO-BOCCTAHOBUTENIBHBIX peakuui (ropeHwue,
peakuuu pa3ioKEHHUs, COSTUHEHUA) .

Memnpememue CBA3U

Peanu3zanuss MEXIpPEIMETHBIX CBs3edl MpPU H3YUYCHUH XHUMHU
B 8 KJacce OCYIECTBIISIETCS Yepe3 UCIMOIb30BaHNe KaK OOIHUX ecTe-
CTBCHHO-HAaYy4YHbIX HOHﬂTHﬁ, TakK HU HOHﬂTHﬁ, ABJIAKOIIUXCA CUCTCM-
HBIMHU HJIA OTACJIBHBIX MPEAMETOB €CTCCTBCHHO-HAYYHOI'O IIUKJIA .

OO01IHMe eCTeCTBEHHO-HAYYHbIC MMOHSATHS: HAYYHBIH (PaKT, runore-
3a, TEOpHs, 3aKOH, aHalW3, CHUHTE3, KilacCHU(DUKAIUS, MEPUOIUY-
HOCTb, HAOJIOJCHUE, SKCICPUMCHT, MOJICIIMPOBAHUE, H3MEPCHHE,
MOJIEJIb, SIBJICHUE .

duzuka: MaTepusi, aTOM, IJEKTPOH, IIPOTOH, HEUTPOH, UOH, HY-
KJINJ, U30TOIbI, pAJIUOAKTUBHOCTb, MOJIEKYJIa, DJIEKTPUUYECKHUH 3a-
psd, BEUIECTBO, TEJIO, 00BEM, arperaTHOC COCTOSIHHE BeIeCTBa, ras,
(puznyeckre BEIUYUHBI, SAUHUIBI U3MEPEHHUSI, KOCMOC, IJIAHETHI,
3BE€3b1, COJIHIIE .

Buosorusi: ¢otocuHTe3, abIXaHue, ouocdepa .

Teorpadus: armocdepa, ruapocdhepa, MHUHEpaIbl, TOPHBIE MOPO-
JIbI, OJIE3HBIE UCKOMAaeMble, TOIUINBO, BOJHBIC PECYPCHI .

9 KJIACC

BelecTBO 1 XMMMYECKan peakuuma

Ilepuonnueckuii 3akoH . llepuonuueckas cucTeMa XUMHUYECKHUX
anemeHTOB [ . 1. MenaeneeBa . CTpoeHrue aTOMOB . 3aKOHOMEPHOCTH B
U3MEHEHUM CBOMCTB XHMHYECKUX DJIEMEHTOB MEPBBIX TPEX TEPHUO-
JIOB, KaJIusl, KaJIbIUS U UX COCJIUHCHHU B COOTBETCTBHHU C ITOJIOXKCHU-
eM 2j1eMeHTOB B [lepuonnyeckoi cucTeMe U CTPOEHUEM MX aTOMOB .

CtpoeHue BemecTBa: BUAbl XUMHUYECKOW CBSI3W . THITBI KpUCTAI-
JIMYECKUX PEImETOK, 3aBUCUMOCTh CBOUMCTB BEINISCTBA OT THMA KPHU-
CTAJUIMYECKON pelI€TKU Y BUJIa XUMHUUYECKOMN CBSI3H .

Kiaccudukamuss w HOMEHKIIaTypa HEOPraHHYECKUX BEIISCTB
(MexxayHapoJHass W TpHUBHalIbHasl). XHMHUYECKHWE CBOMWCTBa Be-
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IIECCTB, OTHOCSIIUXCS K Pa3IMYHBIM KJIacCaM HEOPTraHUYCCKUX CO-
CIWHCHUN, TCHETHYECKAasl CBSI3b HCOPraHUYCCKUX BEIICCTB .

Kiaccnukamuss XUMHYECKUX PEakuii MO pa3IudHBIM IIpU3HA-
KaM (10 9MCITy ¥ COCTaBy YYacTBYIOIINX B PEAKIIUN BEUISCTB, ITO Te-
I0BOMY 3(QPEeKTy, MO M3MCHCHHUIO CTCHCHEH OKHCIICHUS XUMHYEC-
CKUX DJIEMCHTOB, MO OOpPaTHMOCTH, MO YYAaCTHUIO KaTaiu3aTopa) .
DK30- U PHIOTEPMUYCSCKHE PEaKIINH, TEPMOXHUMHUUYCCKHE YpaBHE-
HUS .

IToHsATHE O CKOPOCTH XUMHUYCSCKON peakiuu. [loHsiTe 06 oOpaTu-
MBIX U HEOOpaTHUMBIX XUMUYECKUX peaknusax . [loHsTHe 0 ToMOTeH-
HBIX U TETEPOTCHHBIX pEaKUusaX . [lousamue o XumuuecKom pasHO-
eecuu. Paxmopwl, enusAOWUe HA CKOPOCMb XUMUYECKOU peakyuu u
NOJI0dHCEeHUE XUMULECKO20 PABHOBECUSL.

OXHUCITUTEITbHO-BOCCTAHOBUTEIIPHEIC PEAaKIIUH, JJICKTPOHHEIH Oa-
JJaHC OKHUCJIUTEJIbHO-BOCCTAHOBUTENBbHOU peakiuu . CocTaBieHHe
ypaBHeHI/Iﬁ OKHCIIUTCIIBHO-BOCCTAHOBUTCIIBHBIX peaKum‘/'I C HCIIOJIb-
30BaHHEM METO/Ia JESKTPOHHOTO OajaHca .

Teopust dIEKTPOIUTUIESCKONW MTUCCOLMAIIUN . DJIEKTPOJIUTHI U HE-
DJICKTPOJIUTHI . KaTI/IOHI)I, aHUOHBI . MexaHu3M JUuccornuanuuu BEC-
IIECTB C PA3INYHBIMHA BHIAAMH XUMHYECKOUW cBsi3u . CTEmeHb IHCCO-
muanuy . CHIIBHEBIC B C1a0bIe SIIEKTPOIUTHI .

Peaknium noHHorOo OOMeHa . YCIOBUS NPOTESKAHUS PEaKIUi HOH-
HOrO OOMeEHa, ITOJIHBIE M COKpalIéHHBIC HOHHBIC ypPaBHEHUS peak-
uuii . CBOMCTBA KUCJIOT, OCHOBAaHUH U COJIEN B CBETE IPEICTABICHUN
00 snekTponuTHYecKol nuccoruanuu . KauecTBeHHBIE peakIMy Ha
HUOHBI . [lonamue o cuopoauze coeul .

XuUMUYECKAH SKCHSPUMEHT: O3HAKOMJICHHE C MOJIEISIMH KpPH-
CTAIUTMYECKUX PEIIETOK HEOPTraHHUYECKUX BEIIECTB — METAJUIOB U
HeMeTaioB (rpadura ¥ anmasa), CIIOKHBIX BEUIECTB (XJIopHuaa Ha-
TPHsI); UCCIICTOBAHNUE 3aBUCUMOCTH CKOPOCTH XHMHYECKOH peakIuu
OT BO3ICUCTBUS PA3IUYHBIX (aKTOPOB; UCCICIOBAHHUE IJIEKTPOIIPO-
BOJTHOCTH PacTBOPOB BEUIECTB, IMPOIECca JUCCOIINAIINN KHUCIIOT, IIIe-
JIOUeH U coJieit (BO3MOXXHO MCIOJb30BaHUE BUJICOMATEPHUAIIOB); TIPO-
BEJICHUE OIIBITOB, WILTIOCTPUPYIOMIUX IMPU3HAKU IMPOTCKAHUS peak-
nuii moHHOTO oOOMeHa (oOpa3oBaHHWE oOcajka, BBIJICJIICHUE Tasa,
obOpa3oBaHHE BOJIBI); ONBITOB, MILTIOCTPUPYIOIINX IPUMEPHI OKHUCIIH-
TEIILHO-BOCCTAHOBHUTEIBHBIX peakluil (TOpeHUe, peakiuu pas3iio-
J)KCHHUS, COCAWHCHUs); PACHO3HABAaHUE HEOPTaHWUYECKHUX BCIISCTB C
IIOMOIIBO KAYECTBCHHBIX peaKI_II/If/’I Ha HWOHBI; PCIICHUE OKCIICPpH-
MEHTAJIbHBIX 3a]ad .
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HemeTannbl 1 UX coeanHeHMA

OO0mras xapakTepucThka rajoreHoB . OCOOSHHOCTH CTPOCHHUS aTo-
MOB, XapaKTepHbIe CTelneHu oOkucieHus . CTpoeHue M (QuU3HNYECKHe
CBOIICTBa MPOCTHIX BEIIECTB — TaJIONCHOB . XHWMHYECKHE CBOHCTBa
Ha TIpuUMepe Xjopa (B3aMMOIEICTBHE C METaJulaMH, HEMETaUIaMu,
menoyamu) . XiopoBogopon . CoiisiHasi KUCI0Ta, XUMHYECKHUE CBOM-
CTBa, MOJy4YeHHe, npuMeHeHue . /lelicTBue XJjiopa M XJIOPOBOJOPOJA
Ha OpraHu3M delloBeKa . BakHeiimme XJIopuasl W UX HAXOXKIACHUE
B IIPUPOJIE .

OOmias xapakTepucTuka sjeMeHTOB VIA-rpynmber . OcoOeHHOCTH
CTPOEHHSI aTOMOB, XapaKTEepHbIEC CTEIICHH! OKUCIICHHS .

CrtpoeHne u (HU3NYSCKHE CBOWCTBAa MIPOCTHIX BEIISCTB — KHCIIO-
pona u cepbl . AIIOTPONHBIE MOAU(MHUKAIIUN KHUCIOPOAa U cepbl . XH-
MH4YecKHe cBoicTBa cepbl . CepoBomopoi, cTpoeHue, (U3UYECKHE H
XAMHUYecKrne cBoicTBa . OKCHIBI cepbl KaK MPEACTABHUTEIN KHCIOT-
HBIX OKCcHAOB . CepHasi KHUCIIOTa, PU3MYECKHE U XUMHYECKHE CBOW-
crBa (OOmIMEe Kak TIPEICTABUTENs Kjacca KHCIOT W croenuduye-
ckne) . XMMHYECKHEe peakIuu, JIeKallue B OCHOBE IPOMBIIUICHHOTO
cnocoba ToyueHus cepHou KucioTel . [Ipumenenme . Comu cepHOM
KHUCJIOTHI, KaueCTBEHHasl peakius Ha cyibpar-uon . Haxoxnenue
cepbl U e€ CoeUHEHUH B IpUpoe . XUMHUUECKOE 3arpsi3HEHHUE OKPY-
JKalomed cpenbl COENMHEHHSIMH Cepbl (KHCIOTHBIE IOXAH, 3arpsis-
HEHHE BO3/yXa U BOJIOEMOB), CLIOCOOBI €T0 MIPEIOTBPAIICHUS .

OO6miast xapaKTepHCTHKa 3JIeMEeHTOB VA-rpynnel . OcoOeHHOCTH
CTPOEHHSI aTOMOB, XapaKTEepHbIC CTEIICHU OKUCIICHHS .

A30T, pacnpocTpaHeHHEe B MpHUpoJe, (PU3MYECKHEe W XHMHUUYECKHe
cBoiictBa . Kpyrosopor asora B mpupojne . AMMHaK, ero (Gpu3ndecKue
M XUMHUYECKHE CBOWCTBa, MojydeHue u npumenenue . Comu ammo-
HMsI, UX (pu3ndeckue M XMMHUYECKHE CBOICTBa, nMpuMmeHeHue . Kade-
CTBEHHAsl peaklus Ha HMOHBI aMMOHHMS . A30THasl KUCJIOTa, €€ IOIy-
yeHue, QU3MYESCKHUE U XUMHYCCKHE CBOWCTBa (0OI[MEe Kak MpejacTa-
BUTEJSI Kjacca KHCJIOT M cneuuduueckue) . lcnosb3oBaHue
HHUTPATOB M COJIEH aMMOHHS B KadyeCTBE MHHEPaIbHBIX YI0OpEHHI
XUMHUYECKOE 3arps3HEHHUE OKPYXKAIIIEH cpeabl  COEAUHEHUSIMU
a3oTa (KHCIIOTHBIC JOXIW, 3arps3HEHUE BO3JyXa, MOYBBI W  BOJOE-
MOB) .

Docdop, ammorporHble Moaudwkamuu ¢ocdopa, GHUINIECKHE H
xumuyeckre cpoiictBa . Okcun dochopa(V) u docdopHas kuciora,
(puznueckue M XMMHUYECKHE CBOMCTBa, InojrydeHue . lMcronb3oBaHue
(ocdaToB B KauecTBE MUHEPAIIHHBIX YIOOPESHUH .

OO6mast xapakTepucTtuka 31eMeHToB [VA-rpynmel . OcoOeHHOCTH
CTPOCHHSI aTOMOB, XapaKTEepHbIC CTEIICHNU OKUCIICHHS .
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Yrinepoa, aluIOTPOINHBIE MOAW(UKALNH, PACHPOCTPAaHEHHE B IIPH-
poxne, pusnyeckue U xuUMuUeckue cBoiicTBa . Ancopb6ums . Kpyroso-
pot yriepona B npupoae . Okcuasl yriepoaa, ux (U3NYECKHE U XH-
MHYECKHE CBOICTBa, NEHCTBHE Ha >KUBBIC OPraHU3MBI, IOJyYEHHE
U OpUMEHEHHE . DKOJOTHYECKHe NpOOJIeMBbl, CBSI3aHHBIE C OKCHIOM
yraepona(lV); rumoresza riIo0anBHOTO MOTEIUICHHS KIMMAaTa; Iiap-
HUKOBBIA 3(pdexT . YroimpHas KUCIOTa U €€ CONM, UX (PU3NYecKue Hu
XMMHYECKHUE CBONCTBA, MOJydeHHE WU NpuMeHeHue . KaudecTBeHHas
peakusi Ha KapOoHaT-MOHBI . lcrmoip3oBaHMe KapOOHATOB B OFITY,
MEAUIIUHE, TPOMBIIIIEHHOCTH U CEIBCKOM XO3SIHCTBE .

[lepBoHavanbHble MOHITHS OO OpPraHWYECKHX BEIIeCTBaX Kak
O COEIHMHEHHSIX yriepojaa (MeTaH, dTaH, STHJICH, alleTHUJICH, dTaHOJI,
TIIMLEPUH, YKCyCHas KUcJoTa) . Mx cocmas u xumuyeckoe cmpoe-
Hue. TloHATHE O OMOJOrMYECKM Ba>KHBIX BEIIECTBAaX: XHpax, Oel-
KaXx, yrieBoJlax — W HUX POJH B XXU3HHU yeloBeka . Mamepuanvroe
e0UHCMBO OP2AHUYECKUX U HEeOP2AHUUECKUX COeOUHEeHUU.

Kpemanii, ero ¢pusndeckue U XMMHYSCKHE CBOMCTBA, MOJyUYCHHE
n npumeHeHne . CoeqnHEHUsT KpeMHUsI B npupone . Ob6mme mnpen-
craBieHUs 00 okcuae kpemHUA(IV) m kpemHueBol kucnore . Cunu-
KaThl, UX HCHOJb30BaHHUE B OBITY, MEAUIIUHE, MPOMBIIIICHHOCTH
Baoicnetiuviue cmpoumenvhble mamepuansl: Kepamukd, CMeK1o, ye-
Mmenm, bemon, sucenezobemon. Ilpobremvr 6e30nNaACHO20 UCNONBL308A -
HUA CMPOUMENbHBIX MAMEPUATIO8 6 NOECEOHEEHOU HCUSHU.

XHUMHYECKHUI DKCIIEPUMEHT: H3y4YeHHe OOpas3loB HeOopraHuye-
CKMX BEIIECTB, CBOWCTB COJISTHOW KHCIOTHI; IIPOBEICHUE Kade-
CTBEHHBIX pEaKIMi Ha XJOPHUIA-HOHBI U HAOIIOACHUE MPU3HAKOB UX
MIPOTEKaHMUsl; ONBITHI, OTpakaromue (QU3NIECKUEe W XUMHYECKHUE
CBOMCTBA TaJIOTEHOB M MX COCAWHEHWH (BO3MOXXHO HCIIOJIL30BaHHUE
BUJICOMATEPHAJIOB); O3HAKOMIJIEHHE C OOpaslaMH XJIOpHUIOB (raJo-
TE€HUJ0B); O3HAKOMJIEHHE C OoOpa3laMu cepbl U €€ COeOUHEHUSIMU
(BO3MO’KHO HCHOJIb30BaHHE BHUJIEOMATEpHAIOB); HAOIIOJEHUE MPO-
mecca OOYrJIHMBaHHUs caxapa MOJ NEWCTBUEM KOHIIEHTPUPOBAHHON
CEepHOW KHCIIOTHI, W3yUYCHHE XUMHUYECCKUX CBOWCTB pa30aBICHHOU
CEpHOI KHCIIOTHI, NPOBEJICHHE KAaYECTBEHHOW peaKIMHU Ha CYJIb-
(at-non m HaOmrONEeHWE NMpU3HAKa €€ NPOTEKaHHs; O3HAKOMIICHHE
¢ ¢usmyeckumMu cBoWcTBamMH a3zoTa, ¢ochopa M UX COCAMHEHHH
(BO3MOXXHO HCHOJIB30BaHME BHAECOMATEPHAIIOB), OOpas3lamMu a3oT-
HBIX U (pochOpHBIX ynOOpeHUii; MmojrydyeHue, coOupanue, pacrno3Ha-
BaHHWE M HM3y4YCHHE CBOWCTB aMMHaKa; MPOBEJCHHE KauyeCTBEHHBIX
peakuuii Ha MOH aMMOHHUs U ¢docdaT-UOH U HU3yUEHHUE IMPU3HAKOB
UX TIPOTEKAHUs, B3aMMOJICHCTBHE KOHIECHTPUPOBAHHOU a30THOU
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KHUCJIOTBI C MeJbl0 (BO3BMOXXHO HCHOJIB30BAaHUE BHUIACOMATEPHUAJIOB);
U3y4YeHHE MOJeJel KPUCTAIUIMIECKUX PelIEToK anmasa, rpadura,
(bynnepena; o3HakOMIJIEHHE C MPOIIECCOM aJCOPOIUN PACTBOPEH-
HBIX BEIISCTB aKTHUBHUPOBAHHBIM YTJIEM M YCTPOMCTBOM IIPOTHUBOra-
3a; MoJIy4yeHue, cooupaHue, pacno3HaBaHUe U U3yUYCHHE CBOWCTB
YIJIEKHCIIOTO Ta3a; NMpoBEeASeHHE KaueCTBEHHBIX peakuuii Ha kapbo-
HaT- U CUJIMKAT-UOHBI U N3yYE€HHE NPU3HAKOB UX NPOTEKAHUS; 03-
HAKOMJICHUE C MPOAYKIMEH CHIMKATHON MPOMBINIICHHOCTH; pEeIie-
HHE DKCIEPUMEHTAIBHBIX 3a/la4d no TeMe «BaxHeilline HeMeTasbl
M UX COCJIMHECHUS .

MeTannbl 1 UX coeguHeEHUS

OO0mas XxapakTepUCTUKAa XUMHUYECKHX 3JIE€MEHTOB — METaJLIOB
Ha OCHOBAHHMHU HMX NoJIoKeHUus B Ilepmoandeckoil cuctemMe xuMuue-
ckux 31eMeHToB [ . 1 . MenneneeBa u ctpoeHust aToMmoB . CTpoeHue
METALUIOB . MeTtannudeckas CBSA3b M METaJUIMYECKash KPUCTaJIIU-
yeckas pemérka . DJIeKTPOXUMHUYECKUN psi/i HaIpsDKEHUM Mertal-
J10B . PU3NYECKHUEe U XUMUYSCKHAE CBOIicTBa MeTaIoB . O0Immue cro-
coOBI MoyyeHUs1 MeTajuioB . [IoHsITHE O KOPPO3UH METAJIOB, OC-
HOBHBIE CIIOCOOBI 3aIMTHI UX OT Koppo3uu . CIutaBsl (CTanb, 4YyryH,
IIOPATIOMHUHHUN, OpOH3a) M UX IPUMCHEHHE B OBITY W IPOMBINILICH-
HOCTH .

IIlenounbsie MeTannbl: nojoxxkeHue B Ilepuoauueckol cucTteMe Xu-
muyeckux 3yeMeHToB [l . 1 . MenneneeBa; cTpoeHHE MX aTOMOB; Ha-
XOXJAeHne B mpupoae . Pusndecknue U XUMHYECKHE CBOWCTBa (Ha
npuMepe HaTpus U Kanus) . OKCHAB W THAPOKCHUIBI HATPUS W Ka-
nus . [lpuMeHeHne MeI0YHBIX METAJIJIOB U UX COSIUHEHHH .

[IlenouyHo3eMesnbHbIE METalJdbl MarHuii M KaJdbUUH: IIOJIO)KEHUE
B Ilepuonuueckoii cucreme xumuueckux ajnemeHToB [ . I . MeHnne-
JIeeBa; CTPOEHME UX aTOMOB; HaxoKJAeHue B npupoie . dusznyeckue
U XMMHUYECKUE CBOMCTBAa MarHusi M Kajlbluus . Bakueiimme coenuHe-
HHUS KanblMs (OKCHJ, TUAPOKCHA, coiu) . JKECTKOCTh BOJBI M CIIOCO-
OBl €€ ycTpaHeHUs .

AmoMyuHUNA: TIONOXKeHHe B llepmoamdeckoil cucteMe XHUMHYE-
ckux aneMmeHToB J[ . M. MenneneeBa; cTpoeHHE aTOMa; HaXOXJEHUE
B npupojae . Puznyueckne M XUMHUYECKHUE CBOICTBA aTlOMHHUS . AM-
(poTepHBIE CBONMCTBA OKCHAA U THAPOKCHIA ATTFOMUHUA .

Keneszo: monoxenue B Ilepuomuueckoil cucTeME XUMHYECKHUX
anementoB [l . W1 . MeHpeneeBa; CTpoeHME aToma; HaxXxO0XJICHUE B
npupoge . Pusnueckue M XUMHUUYECKHE CBoOMcTBa kene3a . Okcunsl,
ruapokcuasl u comm xenesa(ll) u xemesa(lll), mx cocras, cBocTBa
U MIOJIyUCHHE .
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XUMHYECKHNA DKCIEPUMEHT: O3HAKOMJIEHHWE C OOpa3llaMHu MeTa-
JIOB M CIUIaBOB, UX (PU3HMYECKMMHU CBOMCTBAMU; U3yUECHHE pe3yJibTa-
TOB KOPPO3WHM METAJJIOB (BO3MOYXHO HMCIOJIb30BaHHUE BHUACOMATEPH-
ajoB), 0cOOEHHOCTEH B3aMMOACHCTBUSI OKCUIA KalIbIIVsI U HATPHUSI
Cc BOIOH (BO3MOYKHO HCHOJIb30BaHHE BHUJIEOMAaTEPHUAIIOB); HCCIEIO-
BAaHUE CBOMCTB XECTKOM BOJBI; IIPOILIECCAa TOPEHUS Kejle3a B KUCIIO-
poae (BO3MOXHO HMCHOJB30BaHHE BHACOMATECPHAIIOB); IIPU3HAKOB
OpOTEKaHUS Ka4YeCTBCHHBIX PEaKIINii Ha MOHBI (MarHus, KalbIIN s,
amroMuHUs, TUHKA, kene3a(1l) u xxemesa(1ll), memau(Il)); Hadbnroae-
HHUE W ONHCaHHUE IIPOIIECCOB OKpallWBaHUs IJIAMEHH MOHaMH Ha-
TpUsl, KaJus U KaJIbIHsl (BO3MOYKHO HCHOJIb30BaHUE BUIEOMAaTEPH-
aJIoB); HccieIoBaHUe aM(OTEPHBIX CBOMCTB T'MAPOKCHUIA aJIFOMUHUS
U ruapoKCcruga HUHKa; pCIICHMUEC OKCIICPUMCHTAJIIbBHBIX 3aJa4 110 TC-
Me «BakHele MeTaiinbl U UX COETUHECHUSD .

XUMMSA 1 OKpyKatoLwas cpeaa

HoBrie MaTepuanbsl 1 TEXHOJIOTHH . BemiecTBa 1 MaTepuaibl B MO-
BCCTHCBHOM KU3HU YeJOBeKa . XUMHs U 300poBbke . bezomacHoe mc-
MOJIF30BaHHUE BEIISCTB U XUMHUYECKHUX peaknuii B ObITy . [lepBas mo-
MOIIb IPU XMMHUYECKUX 0XKOrax WU oTpaBieHUs X . OCHOBBI 9KOJIOTH-
YECKOM TpaMOTHOCTH . XHMMHYECKOE 3arps3HEHHUE OKpy’Karolleu
cpenbl (mpenenbHas nonycTumas KoHieHTpanus semiects — 1K) .
Ponbp XMMUH B PEIICHUH YKOJIOTHYECKUX ITPOOIIEM .

[TpupoaHbIE HCTOYHHUKHU YTIJIEBOAOPOAOB (Yyrojib, IPUPOIHBIN ra3,
HedTh), MPOAYKTH UX MEpepadOTKU, UX POIIb B OBITY W MIPOMBIIII-
JICHHOCTH .

XUMUYEeCKU OKCIIEPUMEHT: U3yYeHHe OoOpa3loB MaTepHalioB
(cTexito, CIUTaBEI METAJIOB, ITOJUMEPHBIC MAaTEPHAIIBI) .

Memnpep,MeTHble CBA3N

PeaJ'II/I?:aLII/ISI MEKIIPEAMETHBIX CBsI3eH opu HU3YYCHUHU XUMHU B
9 KJ1acce OCYIIECTBIISIETCS Yepe3 HCMOJIb30BaHUE KaK OOIMX ecTe-
CTBECHHO-HaY4YHbIX HOHS[TPIﬁ, TakK U HOHHTI/Iﬁ, ABJIAOIIUXCA CHUCTEM-
HBIMH JJIs1 OTJICJIbHBIX NIPEIMETOB €CTECTBEHHO-HAYUYHOT'O LIUKJIA .
OO0ure ecTecTBeHHO-HAYyYHBIC MOHSITHS: HAYYHBIA (DaKT, TUIIOTE-
3a, 3aKOH, TEOpUs, aHAJU3, CHHTE3, KJIacCU(UKAIIUS, ISPUOTUI-
HOCTB, HAaOIIIOJICHUE, DKCIICPUMEHT, MOJACIUPOBAaHHUE, U3MEPCHHUE,
MOJICITb, SIBJICHUE, MTAPHUKOBHIA 2 (EKT, TEXHOJOTHUs, MaTCPHUAIIBI .
duszuka: MaTepusi, aTOM, 3JIEKTPOH, IIPOTOH, HEUTPOH, UOH, HY-
KIINJ, HU30TOIIbI, PaAWMOaKTUBHOCTH, MOJICKYJIA, SHGKTqueCKHﬁ 3a-
psi, TPOBOJHHUKH, MOIYIIPOBOIHHUKH, TUAICKTPHUKU, (POTODIESMEHT,
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BEIIIECTBO, TeJIO, 00bEM, arperaTHOe COCTOSIHUE BEIIECTBA, ras, pac-
TBOP, PaCTBOPHUMOCTH, KpHUCTaJlJIM4ecKasi pemérka, CIUIaBbl, (HU3H-
YEeCKHE BEJIMYHMHBI, CIUHUIIBI U3MEPEHHUs], KOCMHYECKOE IPOCTpPaH-
CTBO, IJIaHETHI, 383161, ConHIE .

Buonorus: ¢orocuHTe3, npixanue, Ouocdepa, 3KOCHUCTEMA, MHU-
HEpaJIbHbIE YJIOOPEHUs], MHUKPO3JIEMEHTBI, MaKpO3JIEeMEHThI, IHUTa-
TEJIbHBIC BEIIECTBA .

I'eorpadus: armocdepa, ruapocdepa, MUHEpPAIIbl, TOPHBIE TOPO-
IIBI, TIOJIE3HBIE HCKONaeMble, TOIUTUBO, BOJIHBIE PECYPCHI .

18 MpumepHan paboyas nporpamma



TINAHWPYEMBIE PE3YNbTATbL OCBOEHWS
YYEBHOrO TTIPEOAMETA «XUMHS» HA YPOBHE
OCHOBHOI'O OBLLErO OBPA30OBAHWS

HSy‘-ICHI/Ie XUMHHA B OCHOBHOM IIIKOJIC HamrpaBJICHO Ha JOCTHXKE-
HHUC OGy‘IaIOIlII/IMI/ICH JIMIHOCTHBIX, MCTAIPCAMCTHBLIX U NIPEAMCT-
HBIX PE3YyJIbTATOB OCBOCHUS yqe6H0ro npeamMmera .

INuuHoCTHLIE pesynbTaTh

JIMYHOCTHBIE PE3yJIbTaThl OCBOCHUSI NMPOTrpaMMBI OCHOBHOTO 00-
mero oo6pa3zoBaHUsl JOCTUTAIOTCS B XOJ€ OOyYeHHUs XMMHHU B €IUH-
CTBe y4eOHOH M BOCHIUTATENbHOU AesiteabHOCTH OpraHu3anuu B Co-
OTBETCTBUH C TPAJAUIHOHHBIMHU POCCUUCKUMH COLUOKYIbTYPHBIMHU
U TYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU, HNPUHSITHIMU B OOIIECTBE
NpaBWIaMHU U HOPMaMH IOBEACHHUA U CHOCOOCTBYIOT IpoleccaM ca-
MOIIO3HAHUSI, CAMOPA3BUTHS U COMUAITN3AINN O0yYIarOIIUXCS .

JInuyHOCTHBIE pe3yJbTaThl OTpa)kKaloT C(POPMHUPOBAHHOCTH, B TOM
4ucie B YaCTH:

MaTpuoTMYeCKoro BOCNMTaHMA

1) HEHHOCTHOrO OTHOIICHHS K OTEYSCTBEHHOMY KYJIBTYPHOMY,
HCTOPUYECKOMY M HAay4HOMY HACJICIUIO, IOHUMAaHUs 3HA4YCHUS XU-
MHYECKON HayKH B >)XKU3HH COBPEMEHHOTrO OOIIEeCTBAa, CIIOCOOHOCTH
BJIAZETh JOCTOBEPHOU MHGpOPMAIUCH O MEePEAOBBIX JOCTHIKCHUSIX U
OTKPBITUSIX MHUPOBOM U OTEYECTBEHHON XHUMMH, 3aUHTEPECOBAHHO-
CTH B HAYYHBIX 3HAHUAX 00 yCTpPONWCTBE MHpa M 00IIeCTBa;

l'pax4aHCKOro BOCMMUTaHMA

2) mpeacTaBlIeHUsT O COMHMATBHBIX HOPMAax W MPaBUIaX MEXITHY-
HOCTHBIX OTHOIIEHHUH B KOJUJIEKTHBE, KOMMYHHUKATHUBHOW KOMIIE-
TEHTHOCTH B OOIIECTBEHHO MOJIE3HOM, yUeOHO-UCCIIEIOBATEIBCKOM,
TBOp‘—ICCKOﬁ nu )IpyFI/IX BUJIaX ACATCIBHOCTH, TOTOBHOCTHU K pa3H0-
00pa3HOW COBMECTHOH NESITEIBHOCTH HPH BBHIMIOJIHCHUU YYSOHBIX,
NO3HABaTEJIbHBIX 3aJ]1a4, BBIINOJHEHUM XHUMHWYECKHX DKCIECPUMEH-
TOB, CO3JaHUU y‘-IC6HBIX HpOGKTOB, CTpeMJ'IeHI/IH K B3aUMOIIOHUMA-
HUIO ¥ B3aUMOIOMOIIIN B TIPOIIECCe dTOU YUeOHOU e TeIbHOCTH; TO-
TOBHOCTH OLIEHMBATh CBOE IIOBEJICHHUE WU ITOCTYIKM CBOMX TOBapH-
meid C NO3UIUU HPABCTBEHHBIX M MPaBOBBIX HOPM C YYETOM
OCO3HaHMUS MOCJEICTBUI MOCTYIIKOB;

LleHHOCTH Hay4YHOro no3HaHuA

3) MHPOBO33PEHUYECKUX TPEACTABICHHN O BEIISCTBE M XUMHUUE-
CKOM peaKI MU, COOTBETCTBYIOLIUX COBPEMEHHOMY YPOBHIO pa3BU-
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THUSI HAYKH M COCTABJISIIOIINX OCHOBY JUJIsl HOHMMaHUs CYIIIHOCTH Ha-
YYHOU KapTUHBI MHpPA; MIPEACTABICHUI 00 OCHOBHBIX 3aKOHOMEPHO-
CTSIX pPa3BUTHS IPUPOJBI, B3aHUMOCBS3SX YEJIOBEKAa C IPHUPOIHOU
cpenoi, o pojiM XMMHUH B MO3HAHUU ATUX 3aKOHOMEPHOCTEH;

4) nmo3HaBaTEIbHBIX MOTHBOB, HAIPABICHHBIX HA IMOJYYCHHE HO-
BBIX 3HaHUW MO XMUMHH, HEOOXOIUMBIX IJIsI OOBsICHEHUs! HaOJronae-
MBIX IIPOIIECCOB U SIBJICHHUH;

5) mo3HaBaTenbHOM, HHGOPMAITMOHHOW W YUTATEIBLCKONW KYIbTY-
pBI, B TOM 4YHCJIE HaBBIKOB CaMOCTOSATEIBHOI PabOThl ¢ yueOHBIMH
TEKCTaMH, CIIPaBOYHOI JIUTEpaTypoi, NTOCTYNHBIMH TEXHHUYECKUMU
cpencTBaMu HH(POPMAITHOHHBIX TEXHOJIOTHH;

6) nHTepeca K OOYYECHHIO W TTO3HAHHUIO, JTFO003HATEIBHOCTH, TO-
TOBHOCTH M CIHOCOOHOCTH K CaMOOOPa30BaHUIO, IPOSKTHOM U HCCIIe-
JIOBATEJILCKOM NIeATEIIFHOCTH, K OCO3HAHHOMY BBIOOpPY HallpaBJICH-
HOCTH M yPOBHsI OOyU€HHS B JaJIbHEHIIIEM;

®opMMPOBaHMS Ky/bTypbl 340POBbS

7) oco3HaHMS [EHHOCTU >KHU3HU, OTBETCTBEHHOTO OTHOIICHUS K
CBOEMY 3J0POBbIO, YCTAHOBKHU Ha 3J0POBBII 00pa3 *KU3HHU, OCO3Ha-
HHUS ITIOCJIEACTBHIl M HENPHUATHS BPEIHBIX INPHUBBIYEK (ymorpeOire-
HHUS aJKOT0JIsl, HAPKOTHKOB, KypEeHHs), HEOOXOAMMOCTH COOII0Ie-
HUS NpaBuJl 0€30MMaCHOCTH NPHU OOpalIeHUH C XUMHYECKUMHU Bellle-
CTBaMH B OBITY U pealbHOM )KU3HHU;

TpynoBoro BOCMUTaHMA

8) nHTepeca K MPaKTHYECKOMY M3yUdeHHIO Ipodeccuii U Tpyaa pas-
JIMIHOTO POJIa, YBaXXCHUE K TPYAY U pe3yIabTaTaM TPYIOBOU JIESITEIb-
HOCTH, B TOM YHCJIE Ha OCHOBE IPUMEHEHHS NIPEIMETHBIX 3HAHUU T10
XUMHUH, OCO3HAHHOTO BEIOOpa HHANBUAYAITEHOW TPAaeKTOPHUH IIPOIOII-
JKeHHsT 00pa30BaHUs C YUYETOM JTUIHOCTHBIX UHTEPECOB U CIIOCOOHO-
CTHU K XUMHH, OONIIECTBEHHBIX HHTEPECOB U MTOTPEOHOCTEN; YCIETITHOMN
npodeccuoHaIBLHON JEsITEIbHOCTH U Pa3BUTHS HEOOXOJIHUMBIX yMe-
HHUI; TOTOBHOCTH aJaliTUPOBATHCS B NPO(ECcCCHOHAIBHON CpeIe;

IJKONOrMYeCKoro BOCNMUTaHMA

9) SKOJOTHUYECKH IIEIECO00PA3ZHOrO OTHOMIEHHUS K MIPUPOJIE KaK
HCTOYHUKY KU3HHU Ha 3emMiie, OCHOBE €€ CyIleCTBOBaHUs, IIOHNMa-
HUS IEHHOCTH 3J0POBOTO 1 6€30MMacHOro o0pas3a >KU3HHU, OTBETCTBEH-
HOT'O OTHOIICHUS K COOCTBEHHOMY (PU3UUECKOMY U ICUXHUICCKOMY
30POBBHIO, OCO3HAHUSI [IECHHOCTH COOJIOCHUS MPaBUI O0€30ITaCHOTO
MOBEJIEHUsI TIpU paboTe ¢ BellecTBaMU, a TaK)KEe B CUTyaIUsIX, yIPo-
JKAIOUIUX 3/I0POBBIO U )KU3HMU JIIOJEH;
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10) cmoco6GHOCTH MPUMEHSTh 3HAHUS, [TOJIyJaeMble IIPU U3y4de-
HUU XUMUU, U1l pEIISHUs 3a/1a4, CBSI3aHHBIX C OKpY>Karollel npu-
POAHOI Cpenoi, NOBBILIEHUSI YPOBHS 3KOJOTMYECKOU KYJIBTYpPHI,
OCO3HaHUS III00aJbHOrO XapakTepa dKOJOTHUECKUX MPOOIeM H ITy-
Tel UX pelIeHUsI HOCPEACTBOM METOJ0B XUMUMU;

11) 5KOIOTUYECKOTO MBINUICHUS, YMEHHS PYKOBOACTBOBATHCS UM
B II03HABAaTEJIbHONM, KOMMYHUKATUBHON U COLIMAJIbLHOMN MPAKTHUKE .

MeTanpeameTHere pesynbTathl

B cocraBe MeTanpeqMETHBIX PE3yJbTAaTOB BBIAEISAIOT 3HAYUMbIE
s (GOpMHUPOBAHUSI MHPOBO33PCHUS OOIICHAYYHBbIC MHOHATHUS (3a-
KOH, TeOopus, IIPUHIINI, TUIIOTe3a, (PaKT, CHCTEeMa, IIPOIIeCC, DKCIIe-
PUMEHT U Ap .), KOTOPBIE HCHOJB3YIOTCS B €CTECTBEHHO-HAYUYHBIX
y4eOHBIX MpeAMETaX U MO3BOJISTIOT HA OCHOBE 3HAHHUU U3 dTHUX MPEI-
METOB (POPMHUPOBATH MPEACTABIICHUE O IICJIOCTHON HAyYHOU KapTH-
HEe MHpa, U yHUBEpcaJlbHbIe ydeOHBIe NeWCTBUs (MO3HaBaTeIbHBIC,
KOMMYHHUKAaTUBHBIC, PETYIISITUBHBIC), KOTOpbIEe 00ecnednBarOT Gop-
MHPOBAHUE TOTOBHOCTH K CaMOCTOSTEJIbHOMY IUIAHUPOBAHUIO U
OCYMICCTBICHUIO YYSOHOH ASATESITHFHOCTH .

MeranpenMeTHble pe3yJibTaTbl OCBOCHHsI 00pa3oBaTeIbHOM Ipo-
rpaMMbl 110 XUMHUHM OTpPaXaroT OBJAJICHUE YHUBEpPCAJIbHBIMU MO3Ha-
BaTEJIbHBIMU AECHCTBUSIMU, B TOM YHCIIE:

basoBbiMM lorMyeckMmm AeﬁCTBMﬂMM

1) yMeHHMeM HCIOIB30BATH MPUEMBI JIOTHYSCKOTO  MBIIIICHUS
P OCBOCHWM 3HAHWM: PACKPBIBATh CMBICI XHMHUYECKUX ITOHSATHH
(BBILOENSATE WX XapaKTepHbIE NPHU3HAKH, yCTAaHABIWBATH B3aHWMO-
CBsI3b C NIPYTMMH HOHATHUSAMH), UCIIOJIB30BATh MOHATHS JUIA OOBSIC-
HEHHUs OTHENIBHBIX (aKTOB M SBJICHHWH; BHIOMpAaTh OCHOBAaHUS U
KPUTEpUN IJIs1 KIACCH(PUKAIUM XHUMHUYECKHX BEIIECTB M XHUMHUE-
CKHX peakIHui; yCTaHaBIMBAaTh HPHUUYNHHO-CJIEICTBEHHBIE CBSI3HU
MEXJy OOBEeKTaMH H3yYEHHS; CTPOUTH JIOTHUYECKHE PaCCyXJICHUS
(MHOYKTUBHBIE, e AyKTUBHEIE, 110 aHAJIOTHH); JleJIaTh BHIBOABI U 3a-
KITIOYCHHUS;

2) YMEHHEM NpPUMEHSTHh B NpOLIEcCCe MO3HAHWs MOHATHA (Tpen-
METHBIE M MeTallpeJIMETHbIE), CHMBOJIMYECKUE (3HAKOBBIEC) MOJIEIIH,
HCTIOJIb3yEeMbI€ B XMMHH, IPEOOPa30BBIBATh HIMPOKO IMPHUMEHSIEMbIE
B XMMHH MOJIEJIbHBIE NIPEACTaBICHUS — XMMHUYECKUN 3HaK (CUMBOJI
3JIEMEHTa), XUMHYecKasi ¢GopmyJlla U ypaBHEHHE XHMHUYECKOH peak-
UM — [PH PEIIeHHH yd4eOHO-ITI03HAaBAaTEIBHBIX 3a7ad; C y4EéTOM
STUX MOJIEJBHBIX MPEACTABICHUI BBISBIISITH U XapaKTEPHU30BaATh CY-
[IECTBEHHBIEC TPU3HAKU H3y4YaeMBbIX OOBEKTOB — XMMHYECKHX Be-
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IIECTB U XUMHWYECKHX PEaKIWii; BBISABISITH OOIIHE 3aKOHOMEPHO-
CTH, IPUUYUHHO-CJICJICTBEHHBIE CBSI3U U NPOTUBOPEYHUS B U3y4aE€MbIX
Ipoleccax W SIBJICHUSIX; INpeiaraTb KPUTEPHU JJIsI  BBISIBICHUS
3THUX 3aKOHOMEPHOCTEH M IPOTHUBOPEYHH; CaMOCTOSITEJIbHO BBHIOH-
paths cnocob peureHus yueOHOM 3amayn (CpaBHUBATh HECKOJIBKO Ba-
pHAaHTOB peIIeHUs, BRIONpaTh HanOoJiee MOAXOAAIINNA ¢ yIéTOM ca-
MOCTOSITEJIFHO BBIAECICHHBIX KPUTESPHUECB);

Ba30BbIMM MCCIEA0BATENBCKUMM AEUCTBUAMM

3) yMeHHeM HCIOJIb30BaTh MMOCTABJICHHBIC BOIIPOCH B KadeCTBE
WHCTPYMCHTA MO3HAHUS, a TaK)KE B KaueCTBE OCHOBBI I (popmu-
pOBaHUS THOOTE3bl MO MPOBEPKE MNPABWIILHOCTH BBICKA3bIBACMbBIX
CYXXIEHUH;

4) npuoOpeTeHne OIBITa MO MIAHUPOBAHHIO, OPTaHU3AIMH U MPO-
BCJCHUIO YUYCHUYCCKUX IKCIICPUMCHTOB: YMCHHE HAOIIOAATh 3a XO-
JIOM TMpoIiecca, CaMOCTOSTEIbHO IMPOTHO3UPOBATh €ro pe3yibTar,
popmynupoBaTh 000OIICHUS] U BBIBOJIBI 110 pe3ybTaTaM IMPOBEAEH-
HOT'O OMBITa, UCCIICIOBAHUS, COCTABIISITH OTYET O MPOACIIAHHON pa-
oore;

Pa6oToit ¢ MHdOopMaLpeH

5) ymMeHueM BbIOMpATH, AHAITU3UPOBATH U WHTEPIPETUPOBATH HH-
popmanuio pa3nuuHbIX BHAOB U (OPM NPENCTaBJICHUS, IOJIydae-
MYIO U3 Pa3HBIX UCTOYHHUKOB (HAyYHO-HOIyJISIpHASI JUTEepaTypa XH-
MHYECKOTO COJAEp KaHMs, CIIpaBOYHBIE Oco0us, pecypcsl HTEepHe-
Ta); KPUTHUYSCKH OIIEHHUBATh IIPOTHBOPECYHUBYIO U HEIOCTOBEPHYIO
nH(pOPMAIHIO;

6) yMeHHEM MPUMEHSITh PA3JIUYHBIC METOJIbI U 3aPOCHI IIPHU I10-
ucKe u oTbope HHPOPMAIIUH U COOTBETCTBYIOIINX JTAHHBIX, HEOOXO-
JTUMBIX IS BEINOJNIHCHHUs YYSOHBIX M MO3HABATEIBHBIX 3a7lay OIIpe-
AeJIEHHOTO TUMAa; IMPUOOpPETEHNE OIbITa B 00JIACTH UCIIOJIB30BaHUS
HHQPOPMAITMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHH, OBJIAJCHUE
KyJIBTypPOH aKTUBHOTO MCHOJIB30BaHUS PA3INIHBIX ITONCKOBBIX CH-
CTE€M; CaMOCTOSITEJIbHO BBIOMpPATh ONTHUMAJIFHYIO (OpMy IIpeJ/icTaB-
neHust nHGOPMAIIMHM W WJUTIOCTPHUPOBATH pelIacMbIe 3aaadyd He-
CIIOKHBIMHU CXE€MaMHU, TuarpaMmMamMu, IpyruMu popmamu rpadpuxu
U UX KOMOWHAIHUSIMU,

7) yMeHHEeM UCTOJIb30BaTh U AaHAIM3UPOBATH B MPOIlecCce YUEeOHOM
M UCCIIEIOBATEIBCKON NIEITEIbHOCTH WH(POPMAIIUIO O BIIUSIHUU IIPO-
MBIIIJICHHOCTH, CEJIFCKOTO XO3SHCTBAa M TPAHCIIOPTAa HAa COCTOSHUE
OKpYy>Karolle NpupoHON Cpeibl;
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YHMBEpPCa/IbHbIMU KOMMYHMKATUBHBIMU AEMCTBUAMM

8) ymeHueM 3azaBaTh BONPOCHI (B XOAE AMAOra H/WIH THUCKYC-
CHH) 110 CYyIIECTBY OOCYXAaeMOil TeMbI, OPMYIUPOBATH CBOH IPE-
JIO’)KEHUSI OTHOCUTEIbHO BBINIOJIHEHUS MIPEIIOKSHHO 3a/1a4u;

9) npuobpeTeHHEe OMbBITa MPE3CHTAIMH PE3YJIbTATOB BBHIMTOJTHCHHUS
XUMHYECKOTO JKCIIepHMeHTa (JTa0opaTOpPHOTO OIBITa, JadbopaTop-
HOU paOOTHI IO UCCICAOBAaHHUIO CBOMCTB BEIIECTB, yIEOHOTO MPOCK-
Ta);

10) 3auHTEpEeCOBAHHOCTb B COBMECTHOM CO CBEpCTHHKAMHM TO3HA-
BaTEJIbHOM M MCCIEIOBATEILCKON NEATEIHPHOCTH IIPU PEIICHUH BO3-
HUKaIOIMX MpoOJIeM Ha OCHOBE yd&€Ta OOIIMX HMHTEPECOB M COrJia-
coBaHMsl mo3unuii (oOcyxaeHusi, OOMEH MHEHHUSIMH, «MO3TOBBIC
IITYPMBD», KOOPAWUHALYS COBMECTHBIX JIEUCTBUH, OIpPEIEICHUE
KPUTEPHUEB 110 OIEHKE KauyeCTBa BBIMOJIHEHHON paboThI U AP .);

yHMBepca)’IbeIMVI PErynATMBHbIMK AeﬁCTBMHMM

11) yMeHHEM CaMOCTOSITEIBHO OIPENEISATh IEIH ASSITEILHOCTH,
IJIaHUPOBATh, OCYILIECTBIIATH, KOHTPOJIHUPOBATh U IPU HEOOXO U-
MOCTH KOPPEKTUPOBATh CBOKO JICSITEIILHOCTh, BBIOUpaTh HanboJiee
3¢pdexkTuBHBIE CITOCOOBI pEllIeHUsT Y4eOHbIX U IO3HAaBaTEIbHBIX 3a-
Jad, CaMOCTOSITEIIBHO COCTAaBJIATH WIH KOPPEKTHPOBATH MPEIIIO-
’KE€HHBIH arOpUTM AEUCTBUI NIPU BBIITOJHEHUH 3aJlaHUN C YUYETOM
MOJIyYEeHHUSI HOBBIX 3HAHUM 00 N3ydaeMbIX 0OBEKTaxX — BEIllecTBax
W peaKkIusX; OIIEHUBATH COOTBETCTBHE ITOJyYEHHOTI'O pe3yJibTaTa 3a-
SBJICHHOM IICJIH;

12) yMeHneM HCTOIB30BaTh M AHAITH3UPOBATH KOHTEKCTHI, MPE]-
jlaraeMbl€ B YCJIOBUH 3aJaHUH .

TTpeameTHbIe pesynbTaThl

B cocraBe mpeaMeTHBIX pe3yJIbTaTOB IO OCBOCHHIO 0053aTEIILHO-
IO COJZlep KaHUsl, yCTAaHOBJIEHHOT'O TaHHOW NpUMEpHOH pabodeil mpo-
rpaMMOM, BBIACISIOT: OCBOECHHBIE OOYyYarOIIMMHUCS Hay4HbIE 3Ha-
HUS, YMEHHS U CIIOCOOBI AeiicTBUH, crienuduuecKue s IpeameT-
HOU obnacTtu «XUMHUs», BUABI ASSITEIFHOCTH MO MOJyYSHUIO HOBOTO
3HaHUS, €ro WHTEpPHpeTalluy, NpPeoOpa30BaHHUIO M NPUMEHECHHIO B
pa3IuYHBIX YYeOHBIX U HOBBIX CUTYaIIHsIX .

IIpeameTHBIE pe3ynbTaTHl MPEACTABICHBI MO TOodaM OOYYEHHUS U
OTpa)xarT c(POPMHUPOBAHHOCTH Y OOYYAIOUINXCS CIEAYIOIIUX yMe-
HUI:

XUMUA. 8—9 Kknacchl 23



8 KJIACC

1) packpwieames cmbic/i OCHOBHBIX XUMUYECKHUX MMOHSITHI: aTOM,
MoOJIeKyJla, XUMHUUYECKHUHM 3JI€MEHT, IIPOCTOE BEIIECTBO, CIOXKHOE Be-
IIECTBO, CMeCh (OAHOPOIHAS U HEOJHOPOIHAS), BAJIECHTHOCTbD, OT-
HOCHUTEJIbHAsI aTOMHAas U MOJIEKYJIsipHasl Macca, KOJIMYECTBO Bellle-
CTBa, MOJIb, MOJISIpHasl Macca, MaccoBasi JOJIsI XUMHUYECKOTO dJie-
MEHTa B COEOUHEHWUW, MOJSPHBIH OOBEM, OKCHI, KHCIIOTA,
OCHOBAaHUE, COJIb, DIEKTPOOTPHULIATENBHOCTD, CTEIEHb OKUCIICHHUS,
XUMHYECKasl peaKknusi, KiracCuuKanus peakKui: peakIluu COCII-
HEHUSI, pEaKIUN Pa3JIOKECHHsI, PEAaKIINN 3aMEIIeHNs, peaKuu 00-
MEHa, 9K30- U DHAOTEPMHUUYECKHE PEaKILUU; TeIIOBOU 2 deKT peak-
UU; SIAPO aToMa, dJEKTPOHHBIN CJ0il aToMa, aTOMHasi OpOuTab,
panuyc aTomMa, XMMH4YECcKasl CBA3b, MOJISIpHAsI U HEMOJIIpHAasl KOBa-
JIEHTHAasl CBsI3b, MOHHAsI CBsI3b, MOH, KATUOH, aHHOH, PacTBOpP, Mac-
coBas J10JIsA BellecTBa (IPOIeHTHas KOHIIEHTpalus) B pacTBOPE;

2) unnrocmpupoéams B3aHUMOCBS3b OCHOBHBIX XHMHWYECKHUX IIO-
HATHH (CM . 1. 1) ¥ IPUMEHSTH STH MOHSTHS IPU OIMMHMCAHUH BEIISCTB
W UX NIPEBpallCHUIL;

3) ucnoavzoeams XUMHUYECKYI0 CHMBOJIMKY IJIsl COCTAaBJICHUS
(opmyr BemiecTB U ypaBHEHUH XMMHUYECKUX PEaKIINI;

4) onpedensimov BaJIEHTHOCTH ATOMOB DJIEMEHTOB B OMHAPHBIX COE-
JUHEHUAX; CTEICHb OKUCICHUS DJIEMEHTOB B OMHAPHBIX COEIHMHEHU-
sIX; TIPUHAJIC)KHOCTh BEIIECTB K ONpeneaéHHOMY KJacCcy COeIHHEe-
HUH o popmyiiam; BUJ XUMHUYSCKON CBsI3U (KOBaJICHTHAsI U UOH-
HasT) B HEOPraHUYECKUX COCJTNHEHUSX;

5) packpvieame cmwicn Tlepunoanueckoro 3axkona /1. 1. Mengeie-
€Ba: JEMOHCTPHUPOBATh INOHHMMAaHUE MNEPHOJUYECKON 3aBUCHUMOCTH
CBOICTB XMMHUYECKHX IJIE€MEHTOB OT UX mojoxeHusa B Ilepnoguue-
CKOH CHUCTEME; 3aKOHOB COXPaHEHHsS MAaCChl BEIIECTB, MOCTOSHCTBA
COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YYEHHUS, 3aKOHa ABOraJpo; onu-
cvigamsb U xapaxmepuszosams TadbnuuHyro ¢opmy I[lepuonnyeckoi
CHUCTEMBl XHMHYECKHX DJIEMEHTOB: pa3iNdaTh MOHATHS «TJIaBHAas
noarpymma (A-rpymnma)» u «mmobognas noarpynna (b-rpynma)», ma-
Jple M OOJNBINNE IEPHUONBI; COOMHOCUMbL OOO3HAYECHHS, KOTOpHIE
nMmeroTcst B tabnune «llepmonmueckas cucreMa XMMHUYECKUX DdJIe-
MmeHToB J[ . 1. MenneneeBa» ¢ YMCIOBBIMH XapaKTEPUCTUKAMU CTPO-
€HHUsI aTOMOB XHUMHYECKHX DJIEMEHTOB (COCTaB M 3apsif sapa, oomiee
YHCIIO 3JIGKTPOHOB M paclipeAelIeHHEe UX M0 JIEKTPOHHBIM CJI05IM);

6) xraccugpuyuposams XUMHYECKHE DIIEMEHTBI; HEOpPraHude-
CKHE BEIIEeCTBA; XUMHUECKHE peakIiHu (110 9UCIy M COCTaBy yda-
CTBYIOIINX B PEaKIIMH BEHISCTB, O TEILIOBOMY 3 deKTy);
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7) xapaxkxmepuzosams (onucvléams) OOIIHE XUMHYECKUE CBO-
CTBa BEIICCTB Pa3IMYHBIX KJIACCOB, MOATBEPIKAasl OMHCAHUE MPUMeE-
paMu MOJIEKYJISIPHBIX YPABHEHUHW COOTBETCTBYIOIIUX XUMHUYSCKUX
peakuuii;

8) npoenozuposams CBOWCTBA BEIIESCTB B 3aBUCHUMOCTH OT HX Ka-
YEeCTBEHHOT'O COCTaBa; BO3MOXKHOCTH MPOTEKAHUSI XUMHUYECKHUX TIpe-
BpAIICHUN B PA3JIMYHBIX yCIOBHUSIX;

9) ebluucassmbs OTHOCHUTEIBHYIO MOJIEKYJSIDHYIO M MOJISIPHYIO
MaccChl BEIIECTB; MacCOBYIO JIOJI0 XHMHYECKOI'O 3JeMeHTa 1o (dop-
MyJ€ COEIMHEHHS; MaCCOBYIO JIOJIIO BEIIECTBa B pacTBOpE; MPOBO-
JUTh PAcYETHI 110 YPAaBHEHUIO XUMHUYECKON pEeaKlInu;

10) npumensms OCHOBHBIC ONEPALMH MBICIUTEIBHON NEATEIBHO-
CTH — aHaJU3 U CUHTE3, CpaBHEHHE, 0000IICHNE, CUCTEMATU3AIUIO,
KiacCU(PUKALUIO, BBISBICHHUE MPUYHUHHO-CIICICTBEHHBIX CBS3CH —
A4 U3YyUYCHUA CBOMCTB BCIIECCTB U XHMHUCCKUX peaKuHﬁ; €CTC-
CTBCHHO-HAaY4YHbIC MCTOJbI IMO3HAHUSA — Ha6JIIO,Z[eHI/Ie, U3MEpPCHHUC,
MOJIETUPOBAHUE, YKCIIEPUMEHT (pealibHbIN U MBICIICHHBIN);

11) credosams mpaBUIaM MOJBb30BAHHUS XHMHUUYECKOMW IMOCYIOW U
JT1abopaTOpHBIM OOOPYJAOBaHHEM, a TaKXKe IpaBUIaM OOpallcHUs
C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSIMH IO BBIMOJIHEHUIO
J1a00pATOPHBIX XUMUYECKUX OIBITOB MO IMOJYYCHHUIO U COOHUPAHUIO
razoo0Opa3HbIX BEIIEeCTB (BOIOpOJa U KHUCIOPOJa), HPUTOTOBICHUIO
PacTBOPOB C ONpPEAeIEHHON MacCOBOM J0JIell pacCTBOPEHHOTO Bellle-
CTBa; IUJIAHUPOBATh U MPOBOJAUTH XHMUYESCKUE SKCIEPUMEHTHI I10
pacrno3HaBaHUIO PACTBOPOB LIEJIOYEH U KUCIIOT C IIOMOIIbIO MHANKA-
TOpOB (JtakMmyc, (peHoadTaIenH, METHIIOPAHK U 1P .) .

9 KJIACC

1) packpwvieams cmovici OCHOBHBIX XMUMHUYECKHUX MMOHSATHHA: XHUMH-
9eCKHH 3JIEMEHT, aTOM, MOJIEKyJia, HOH, KATHOH, aHHOH, IIPOCTOE
BEIIECTBO, CIIOKHOE BEIIECTBO, BAJIEHTHOCTH, DJIEKTPOOTPHUIATEIb-
HOCTbH, CTEN€Hb OKHCIICHHS, XUMHYEecCKas peaKIus, XUMHUUIecKas
CBSI3b, TCIJIOBOM 2 (PEeKT peakiu, MOJIb, MOJISIPHBIH 00BEM, pac-
TBOP; DJIEKTPOJIUTHI, HEAIEKTPOJIUTHI, AJIIEKTPOJIUTHUECKAS JUCCO-
OUanys, peakind HOHHOTO OOMEHa, KaTajJu3aTop, XUMHYECKOe
paBHOBecHe, oOpaTUMbIE U HEOOpaTUMBIE PEAKIINH, OKUCIUTEIb-
HO-BOCCTAHOBUTENbHBIE PEAKIIUHU, OKUCIIUTEIb, BOCCTAHOBUTEINbD,
OKHCJIEHHE U BOCCTAaHOBJICHHE, aJUIOTPOIHSA, aM(POTEpHOCTH, XUMH-
qeckasi CBsI3b (KOBaJICHTHAs, MOHHAs, METaJJIn4YecKas), KpUucTa-
JauyeckKas peuéTka, KOppo3usi METAJUIOB, CILUIABbI; CKOPOCTh XUMU-
YeCcKOW peakuuH, IpeaenbHo gomycruMasi koHneHnrpanus (IT1K)
BEIIIECTBA;
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2) unnrocmpupogams B3aHUMOCBS3b OCHOBHBIX XHMHUYECKHX IO-
HITHH (CM . 1. 1) ¥ IPUMEHSATH 3TH MTOHSITHS [IPH OMMMCAHUH BEIIESCTB
¥ UX MPEBPAIICHUIA;

3) ucnonvzoeams XUMHUYECKYHO CHMBOJIMKY JUJIsI COCTaBIICHUS
¢opMyII BemecTB U ypaBHCHU N XUMHUYCCKUX PEaKITHIA;

4) onpedensimv BaJCHTHOCTb U CTCHCHBb OKHCICHHUS XUMHUUYECKHX
DJIEMEHTOB B COCJIMHEHMSX Pa3INYHOrO COCTaBa; MPUHAIJIEKHOCTD
BEIIECTB K ONPEeAeIEHHOMY KJIAacCy COeIHMHEHU 1Mo (popmyliaM; BULJ
XUMHUYECKOU CBsI3U (KOBaJICHTHAsI, HOHHAsI, METaJJIMYecKasi) B He-
OpPTaHUYECKHUX COEJIMHECHUSIX; 3apsiJi MOHA IO XUMHUYECKOH popmy-
Je; XapakTep Cpelbl B BOIHBIX pacTBOPaX HEOPTaHUIECKUX COCoU-
HEHUI, THII KPUCTAJUINIECKOH pemETKN KOHKPETHOTO BEIIEeCTBA;

5) packpvieamo cmuvica Ilepuonuyeckoro 3akona JI . 1. Meunaene-
€Ba W JIEMOHCTPHUPOBATHb €Tr0 MOHUMAaHHE: ONUCbIGAMb U XAPAKMme-
puzoeams TaOMUUHYIO (Gopmy I[leprmommyueckoil CHCTEMBl XUMHUYE-
CKHuX DJICMCHTOB: pasjindyaTtb IIOHATHUSA «TrJj1aBHaAsA noarpyiumimia
(A-rpynna)» u «nobounasi noarpymnna (b-rpymnna)», mansie u 60Jb-
e MePUOIBI; COOMHOCUMb 0003HAYCHUS, KOTOPBIC UMEIOTCS B TIie-
puoauYecKkol TaOJIMIe, C YHCIOBBIMH XapaKTEpPUCTUKaMHU CTpoOe-
HUS aTOMOB XUMHYECKHUX DJIEMEHTOB (COCTaB W 3apsj sapa, odliee
YHCIO BJICKTPOHOB M PACHpEAeICHUE UX II0 IJICKTPOHHEBIM CIIOSIM);
00bsicHAMb O0IHE 3aKOHOMEPHOCTH B U3MCHCHHUU CBOWCTB DJICMCH-
TOB U UX COGI[I/IHeHI/Iﬁ B nipcaciiax MaJiblX MEpruoaoB U TJIaBHBIX IMOI-
TPy ¢ Y4ETOM CTPOCHHUS UX aTOMOB;

6) xraccuguyuposams XUMHUYECKHE DIEMEHTBI, HEOpraHude-
CKHE BEIIEeCTBa; XUMHUYECKHE PeaklMu (110 YHUCIy U COCTaBy yda-
CTBYIOIINX B PEAKIIHH BEIICCTB, ITO TEIUIOBOMY (P PEeKTy, MO u3Me-
HEHUIO CTEeTICHEH OKUCIICHUS XUMHUUIECKHUX JICMEHTOB);

7) xapaxkmepuzoeams (onucviéams) o0OMHE U cHelUPUUIECKUE
XUMHUYCSCKHE CBOWCTBA ITPOCTHIX U CIIOKHBIX BEIIIESCTB, MOATBEPIK-
asi omucaHue NpUMEepaMH MOJIEKYJISIDHBIX U MOHHBIX ypaBHEHUH
COOTBETCTBYIOIINX XUMHUYCCKUX peaKL{Hﬁ;

8) cocmaensimeb ypaBHEHUS DIIEKTPOIUTHYESCKON AUCCOIHAIIAN
KHCJIIOT, IIeJIoUeil U CcoJiel; MOoJIHbIE U COKpallEHHbIE YPaBHECHUS pe-
aK[IU¥ MOHHOTO OOMEHAa; YpaBHCHUS PEaKIIHIl, MOATBEPIKIAFOIINX
CyLIECTBOBaHME I'€HETHYECKOW CBS3M MEXK/Jy BEIIECTBaAaMH pas3iind-
HBIX KJIaCCOB;

9) packpvieamb CYUIHOCTh OKHCIHUTEIILHO-BOCCTAHOBUTEIbHBIX
peakuuii mOCPEACTBOM COCTABIICHUS JJICKTPOHHOrO OajaHca 3THX
peakuuii;

10) npoecnozuposeams CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HX
CTPOCHHS, BOSMOKHOCTH NPOTCKAHUS XUMHUYCCKUX ITPEBpaICHUN
B PA3JIMYHBIX YCIIOBUAX
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11) egwiuucnames OTHOCUTENBHYIO MOJICKYJSIDHYIO U MOJSPHYIO
MacChl BEIIECTB; MacCOBYIO JIOJIIO XUMHYECKOTO dJjIeMeHTa 1o ¢Gop-
MyJ€ COCIMHEHMS; MAacCCOBYIO JIOJIIO BEIIECTBa B PacTBOPE; MPOBO-
JUTh PAcYETHI 110 YPAaBHEHUIO XUMHUYECKON pEeaKlInu;

12) credosams mpaBUiIaM TMOJb30BAHUS XHUMHYCCKOW MOCYIOUH U
mabopaTopHBIM O0OpyIOBaHHWEM, a TakKXXe IIpaBHJIaM OOpalieHUs
C BEIIECTBAMH B COOTBETCTBHUHU C MHCTPYKLIHUSMH IO BBIITOJHEHHUIO
J1aGOpaTOPHBIX XMMHUYECKUX OIBITOB IO IOJIYYEHUIO U COOHMPaHHIO
ra3oo0pa3HbIX BELIECTB (AMMHAKa M yTIJIISKHUCIIOrO rasa);

13) nposodums peakiind, MOATBEPKIAIOININE KAYSCTBEHHBIN CO-
CTaB Pa3JIMYHBIX BEIIECTB: PACIIO3HABATH ONBITHBIM IMYyTEM XJIOPHUI-
Opomun-, nonua-, kapobouar-, ¢pocdar-, cuIuKar-, cyabdar-, TH-
JIPOKCHI-UOHBI, KATHOHBI aMMOHHS ¥ HOHBI U3YyYE€HHBIX METAJIOB,
NPUCYTCTBYIOIIME B BOAHBIX PaCTBOPAX HEOPraHUYECKUX BEIIECTB;

14) npumensms OCHOBHBIC ONEPAIMHN MBICIUTEIBHON NEATEIBHO-
CTH — aHaJIM3 U CUHTE3, CpaBHEHHE, 0000IIEHNE, CHCTEMAaTH3aIIHIO,
BBISABJICHHUEC TIPHUYUHHO-CIICACTBCHHBIX CBsI3ell — I U3YUYCHUA
CBOICTB BCIICCTB U XHMMHUYCCKHUX peaKHHﬁ; CCTCCTBCHHO-HAYYHBIC
MEeTOAbl MO3HaHUsA — HAOIIOACHNE, U3MEPEHHE, MOIEINPOBAHHUE,
SKCIIEPUMEHT (pealbHBIH U MBICIICHHBIN) .
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ewwedlodu senoged seHdawmdy

TEMATHYECKOE TTNAHWUPOBAHWE

Bcero 136 4, 13 HUX 7 4 — pe3epBHOE Bpems

8 KNIACC

(2 y B Hepenio, Bcero 68 4, M3 HMX 3 4 — pe3epBHOe BpeMs)

IlpyMepHbIe TEMBI,
pacKpbIBawoIye JaHHbIH
pas3jeJs nporpamMmsl,

U KOJINYECTBO 4acoB,
OTBOJAUMOE Ha UX U3y4YeHHe

OcHOBHOE coaepiKaHue

OCHOBHbIE BH/bI AeSATEJTbHOCTH
o6Gy4yarommuxcsa

Paznen 1. HepBona'la.m)m,le XUMHYCCKHE ITOH

stus (20 1)

Tema 1. XuMusi — BakKHas
00J1aCTh €CTECTBO3HAHHUA U
NPaKTUYeCKOH JesTebHO-
CTH YeJIOBeKa

59

IIpenmer xumuu . Ponp XuMHU B >KU3HU
yejgoBeKa . XHUMHUS B CHCTEME HayK .
Metoabl TO3HAHUSI B XUMHH .

Tena u BemjectBa . dU3nUeckue cBOICTBA
BELECTB . ArperarHoe COCTOSHHE
BemiecTB . UnCThIe BEIecTBa M CMECH .
CriocoObl pazneneHust cmeceit . duznye-
CKHe U XUMHUYECKHe siBieHus . [Ipnu3Ha-
KU ¥ yCJIOBHS IPOTEKAHUS XUMHIECKHUX
peaxiuii .

3HAKOMCTBO C TpaBIJIAMH O€30MaCHOCTH
" ipuéMaMu paboThl B XUMHYECKOI
mabopaTopuu .

JleMoHCcTpanuu

1. JlaGopaTopHoe 00OpyIOBaHHE

2 . Pa3nuuHble BUABI XUMUYECKON

HOCYJIBI .

6 PackppIBaTb CMBICT H3y4aeMBIX
THOHSITHH .

6 PackpbIBaTh pOJjb XUMHUH B MPUPOAC U
’KU3HU YeJIOBeKa, ¢€ CBsA3b C APYTrUMHU
HayKaMH .

6 PaznnyaTh YKMCTHIE BEIIECTBA U CMECH;
OJTHOPOJIHBIC U HEOTHOPOHBIC CMECH .

6 PaznmmuaTe (Qu3MUEeCKHe W XUMHUYECKHE
SIBJICHUS .

6 OnpenesnsiTh MPU3HAKA XUMHUUYECKUX
peakuuii ¥ yCIOBUS UX IPOTCKAHUA .

6 Crie1oBaTh MpaBUIaM MOJb30BAHUS
XUMHYECKOH MTOCYI0# U J1aGopaTOPHBIM
o0opyloBaHMEM, a TAK)KE IIpaBUIaM
oOpallleHHs C XUMHYECKHMH Bellle-
CTBaMH B COOTBETCTBHH C HHCTPYKIIHSI-
MU O BBIMOJTHECHHIO MTPAKTUISCKUX
pabor.
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3. OOpa3siibl BEIeCTB .

4 . Crioco6wl pazneneHus cMecei (puinb-
TpOBaHWE, BbIMIapUBAHWE, JUCTHUILIS-
mus, Xxpomatorpadus) .

JlaGopaTopHble M NpaKTHYeCcKHe
pa6oTsl

Jlabopamopnuvie onvimoi:

Onucanve (pU3NYECKUX CBOMCTB BEIIECTB .
Paznenenne cMecu ¢ IOMOIIBIO MarHura .

Ipaxmuueckue pabomei:

Ne 1. IIpaBuna pabGotel B yrabopaTopuu
" NIpuéMBI 00paImeHust ¢ J1abopaTOPHBIM
000pYIOBaHHEM .

Ne 2. Pasnenenue cmeceii (Ha mpumepe
OYHUCTKHU IOBAPEHHOM COJIN)

6 IInanupoBaTh U NPOBOJUTH XUMHYE-
CKMH SKCHEPUMEHT 10 U3YyUYCHUIO U
onucaHuio (GU3NISCKUX CBOHCTB
BEIIECTB, CIOCOOOB pa3jeeHus cMecel
BEILIECTB .

6 VMcrionp30BaTh NP BBITTOJIHEHUHU
y4eOHBIX 3aJJaHHIl U B IIpoIlecce
HCCIIEOBATENIbCKON NeATEIbHOCTH
HayYIHO-TIOIIYJISIPHYIO JINTEPATypy
XHUMHYECKOTO COAEp>KaHUs, CIIPaBOI-
HBIE MaTepHaJIbl, pecypchl HTepHeTa .

6 BricTpauBaTth pa3BEPHYTHIE MUCbMEH-
HBIE U YCTHBIE OTBETHI C OIIOPOI HA
uHpopManuio u3 yueOHUKa U CIpaBOY-
HBIX MaTe€pHajIoB, IPAMOTHO UCIIOJIB30-
BaTh U3y4YCHHBIH NOHATUHHBIA anmapat
Kypca XUMHUH

Tema 2. BemectBa
U XMMUYeCKUe peaKium
(159)

ATOMBI U MOJIEKYJIBI . XUMHUECKUE
3JIEMEHTBI . 3HAKU (CHMBOJIBI) XUMHUYeE-
CKHX 3J1€MeHTOB . [IpocTsIe U clIoXKHBIE
BEIIECTBA . ATOMHO-MOJIEKYJIIPHOE
Y4EHHE .

Xumnueckas popmyina . BaneHTHOCTB
aTOMOB XMMHUUYECKHUX DJIEMEHTOB . 3aKOH
IOCTOSIHCTBA cocTaBa BemecTB . OTHOCH-
TeabHasi aToMHast macca . OTHocUTeNIbHas
MOJIEKyJIsIpHasl Macca . MaccoBas 10J1s
XMMHYECKOTO JIEMEHTa B COSAUHEHNH .
du3udyeckre U XUMHIECKUE SIBICHUS .
Xumunueckas peakuus . IIpusHaku

U yCJIOBHUS NPOTEKAHUSI XUMHUYECKHUX
peakuuii . XuMHYEeCKUEe YpPaBHEHUS .

6 [IpUMeHsITh €CTeCTBEHHO-HAYyIHBIE
METOABI TTO3HAHUS (B TOM YHCIIE
HaOJI0IeHNEe, MOIETUPOBAaHUE, KCIIe-
PHUMEHT) 1 OCHOBHBIE OIepalny
MBICJIUTEIIBHON AesSITeIbHOCTH (CpaBHE-
HHe, KiaccuuKanusi) 1jis U3ydeHHUs
BEIIIECTB ¥ XMMHUUYECKUX PEaKIUii .

6 PackpbIBaTh CMBIC] H3y4aeMbIX

MOHATUH U 3aKOHOB M NPUMEHSITh 3TH

IOHSATHS IPU ONMCAHUU CBOMCTB

BEIIECTB U UX MPEBPAICHUH .

PaznnuaTe ¢pusndeckne U XUMHIECKHE

SIBIICHUS, OOBSICHATH UX CYIIIHOCTH C

TOYKH 3PEHHST AaTOMHO-MOJIEKYJISIPHOTO

YUCHUS .

o
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Ilpooonocenue maébn.

IIpumepHBbIe TeMBbI,
pacKpbIBalONUIMe JAHHbII
pa3zaes NporpaMmel,

M KOJIMYeCTBO YacoB,
OTBOIMMOE HA X U3y4eHHUe

OcHOBHOE coaepikanue

OcHOBHbIE BU/BI AeSITEJbHOCTH
o0yuarommxcs

Tunsl XUMHUYECKUX peaKui (coenuHe-
HUsI, pa3I0KCHUsI, 3aMEIIICHUsI, OOMEHa) .
3aKOH COXpPaHEHHUS MaCCHI BEIIECTB .

M . B . JJoMOHOCOB — Yy4E€HBIH-IHIIUKIIO-
MEeIUCT .

JleMoHCcTpanuu

dusudeckue sBICHUS (pacTUpaHUC
caxapa B CTyIKe, KUIICHHE W KOHJCHCa-
LMt BOABI U T. T.) .

Xumudeckue siBiaeHUs1 (TOPEHHE CBEYH,
pas3iioKeHue caxapa, B3auMOJICHCTBHUE
CEpHOM KHUCIIOTHI C XJIOPUIOM Oapusi,
pasnoxxenue runpokcuna meau(ll), B3a-
HMOJICHCTBHUE Keje3a C Cepoi, B3auMO-
eHiCTBHUE JKejie3a C paCTBOPOM COJIHA
meau(1l)) .

OmnBbIT, WITIOCTPUPYIOLINM 3aKOH cOXpa-
HEHUSI MAcCCHI .

JlabopaTopHble U NPaKTHYeCKHe PaGoThl
JlabopamopHhuele onvimui:

[Ipumeps! Hpu3NUECKUX SIBICHUH (ILT1aB-
JICHUE BOCKA, TassHUE JIbJA) .

6 OmpeaensiTe NIPU3HAKH XUMHUYISCKUX
peakumii, ycIoBHsSI MX NPOTEKaHUS .

6 OOBICHATH CYIIHOCTh (PU3UUECKUX U
XUMHYCCKHUX SIBIICHUH C TOYKH 3PSHUS
aTOMHO-MOJIEKYJIIPHOTO YYEHHUS .

6 KiraccupuuupoBaTh XUMHYECKHE
peakuuu (TI0 YHCITy M COCTaBy pearupy-
FOITUX U 00pa3yroMMXCsl BEIICCTB) .

6 CocTtaBisiTh (GOPMYJIBI OMHAPHBIX
BEIIECTB 110 BAJICHTHOCTH WU OMPEACISIThH
BaJICHTHOCTH 110 (hOpMyJiamM BEIIECTB .

6 PacctaBisaTh K03(p(PpUIIMEHTEHI B ypaBHE-
HUSAX XUMHYECKUX PEAKINH .

6 CireqoBaTh IMpaBUIIaM MOJIB30BAHMUS
XAMHYECKOH NOoCy0l U JTaGOpaTOPHBIM
o0opyToBaHMEM, a TAKXKE MPaBUIIAM
oOparleHus ¢ BeIecTBaMH B COOTBET-
CTBHUU C MHCTPYKUHSIMU IO BBITIOTHE-
HUIO JIA00PaTOPHBIX XUMHUYECKUX
OIIBITOB .

6 Vcrionp30BaTh P BHITTOJTHEHU T
Y4eOHBIX 3aJaHUH U B IIpoliecce
HCCJIEIOBATEILCKON NesATeIbHOCTH
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IIpuMepsl XMMHUYECKUX SIBICHUI
(TIpokanmBaHNE MEIHOW IPOBOJIOKH,
B3aMMOJICHICTBHE MeJla C KHUCIIOTOH) .
Mopenu aTOMOB U MOJIEKY .

Buoiuucnenun

— OTHOCHUTEJIbHOI MOJIEKYJIAPHONU
MaccChl BEIIECTB;

— MacCOBOH TOJIU XUMHUYECKOTO dJIEMEH-
Ta 1mo ¢GopMyJic COCTUHCHUS

HAyYHO-TIONIYJISIPHYIO JINTEPaTypy
XUMUYECKOr'0 COJepKaHUsl, CIIpaBOY-
HbIE MaTepHuaisl, pecypchl MHTEpHETA .

6 BricTpanBath pa3BEpHyTHIE TNCHMEH-
HBIE U YCTHBIE OTBETHI C OMOPOI Ha
uHGOPMALMIO U3 y4eOHHKA U CIIPaBOY-
HBIX MaTEePHUAJIOB, TPAMOTHO HCIIOJIB30-
BaTh U3YYEHHBINM NOHATUMHBIN anmnapar
Kypca XUMHHU

Paszpen 2. BaxkHeilllue nmpejcTaBUTEJd HeopraHmdecKux Bemects (30 u)

Tema 3. Bo3ayx. Kuciaopoga,.
MousaTHe 06 OKCHUAAX
(59)

Bosnyx — cmech razos . CocraB Bo3ayxa .
Kucmopoa — 37IeMeHT U IpOCTOoe Belie-
ctBO . O30H — ayjutoTpornHas Moauduka-
uust Kuciopoaa . HaxoxkaeHue KHciopo-
Jla B mpupoje, GU3NYeCKue U XUMHYe-
CKHE CBOMCTBA (PeaKI[Uu OKUCIICHHUSI,
ropeHue) . YCioBHsi BOSHUKHOBEHHUS U
mpeKparieHus ropexus . [loustre

00 oKCcHaax .

CniocoOBbl MOTy4YeHHs] KUCIopoa B
J1a60paTOPUN U TIPOMBIILICHHOCTH .
TIpumenenune kuciopona . Kpyrosopor
KHCJIOpOJa B IPUPOJIE .

TernoBoii 3¢ppexT XumMuIeckon peak-
LUU, TOHITHE O TEPMOXUMHUIECKOM
YpaBHEHHH, 9K30- U SHAOTCPMHUUCCKHUX
peaxkuusx .

6 PackpbIBaTh CMBICI U3y4aeMbIX
THOHATAHN U MPUMEHSITH 3TH MOHSITHS
IIpU ONMCAHUH CBOUCTB BEIIECTB U UX
npeBpalieHuit .

6 XapakTepuzoBaTh (ONHCHIBATH)
COCTaB BO311yXa, (PU3NIECKUE U XHU-
MHUYECKHE CBOMCTBa KHCJIOpPO/a,
CIIOCOOBI €0 MOJYYCHUsI, IPUMECHEHUE
¥ 3HAUCHHE B IPUPOJIC U KU3HHU
4JeJioBeKa .

6 CpaBHMBATh peakIUU T'OPEHUs U
MEJICHHOTO OKHCIICHHS .

6 CobupaTh pUOOPHI IS HOJTYUYCHUS
KHCIIOpOJa (BBITECHEHHEM BOIBI U
BO3yXa) .

6 Pacnio3HaBaTh ONBITHBIM IIyTEM
KHUCIIOPOJ .
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ewwedlodu senoged seHdawmdy

IIpooonocenue maoba.

IIpumepHBbIe TeMBbI,
pacKpbIBalONUIMe JAHHbII
pa3zaes NporpaMmel,

M KOJIMYeCTBO YacoB,
OTBOIMMOE HA X U3y4eHHUe

OcHOBHOE coaepikanue

OcHOBHbIE BU/BI AeSITEJbHOCTH
o0yuarommxcs

Tomnuso (HedTh, yroias U MeTaH) .
3arpsi3HEHHUE BO3yXa, CIIOCOOBI €ro
MpeIOTBpaIIeHNs . Y CHIICHHE TapHUKO-
BOTO 3 (ekTa, pa3pylieHrne 030HOBOTO
cyo9 .

JleMoHCcTpanuu

BzaumonetictBue pocdopa, cepsr

M JKeJie3a C KHCIOPOAOM (BO3MOXKHO
HCIIOJIB30BAHHUEC BI/I,HCOOHLITOB) .
OrmpeziesieHne COAEP)KaHUs KHCIOPOaa
B BO3AyX€.

OmnBITH, TEMOHCTPHUPYIOIINE yCIIOBHS
BO3HUKHOBEHUSA U NPEKpPALICHUS
TOPEHHH .

JlaGopaTopHble U MpaKTU4YeCKHe
pa6oThbl

Jlabopamopnuiil onvim:

O3HakoMIIeHHE ¢ 00pa3aMu OKCHJIOB .
Ilpakmuueckas paboma:

Ne 3. INomydenue u cobupaHue KHCIOPO-
J1a, N3y4eHHE eT0 CBOHCTB .

6 VICIio1p30BaTh XUMHYECKYIO CUMBOJIH-
Ky [UTsi cocTaBiieHusi GOpMyJ BEIIECTB,
MOJIEKYJISIPHBIX YPaBHEHUU XUMHUUE-
CKHMX PEaKIHi C ydacTHEeM KHUCJIOPOAa .

6 OOBSICHATH CYIIHOCTH IKOJOTHIECKHUX
nmpo6yieM, CBSI3aHHBIX C 3arps3HCHHEM
BO3ayXa.

6 CienoBaTh ImpaBuiaM O6e30macHOi pabo-
ThI B JIJAGOPATOPUH MIPU UCIIOJIB30BaAHUU
XUMHYECKON MOCYIbI U 000Dy IOBAHUS,
a TakKe IpaBuiiaM oOpaleHus ¢
TOPIOYHUMH BEIECTBAMU B OBITY .

6 TlitaHUpOBATH U OCYIIECTBIISTH Ha
MPaKTUKE XUMHUYECKHE IKCIIEPUMEHTHI,
MIPOBOJINTH HAOJIIOIEHMUS, I€IATH
BBIBOJIBI T10 pe3yJibTaTaM dKCIIepH-
MCHTA .

6 Y4acTBOBaTh B COBMECTHOMI pabore
B rpymie .

6 llcrionb30BaTh NpU BBINIOJIHEHUHU
y4eOHbBIX 3aJaHUI U B TIpOLIecce
HUCCIIe0BATEIILCKOU ACSTSIbHOCTH
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Botuucnenusn

— MOJICKYJISIPHOHM MaccChl KUCIOPOaa

M 030HA Ha OCHOBAHHMH aTOMHOM MacChl
XHMHYECKOI0O 3JIEMEHTA

Hay4YHO-IIOIIYJISIPHYIO JIUTEPATypPy
XHMUYECKOr0 COJepKaHuUsl, CIIpaBOY-
HBIE MaTepuaisl, pecypcsl MHTepHerTa .

6 BeicTpauBaTh pa3BEPHYTHIC IIUCHEMEHHBIE
W YCTHEIE OTBETHI C OIIOPOH Ha HHpopMa-
U0 13 yuyeOHNKaA U CIPaBOYHEBIX MaTe-
pHanoB, rPaMOTHO UCIOJIb30BaTh U3Y4CH-
HBIM NOHATUMHBIN annapaT Kypca XUMUH

Tema 4. Bogopoga.
IoHsiITHE O KUC/I0TAX
M COJIAX

(59)

Bomopos — 3JI€MEHT M IPOCTOE Bellle-
ctBO . Haxoxxnenue B npupone, pusmnde-
CKHe U XMMHYECKHe CBOWCTBa (Ha
npuMepe B3auMOJICHCTBUS C HEMeTaula-
MU ¥ OKCHJIaMHU METAJIJIOB), IPUMEHE-
HUE, CIIOCOOBI ITOJTyYCHUS .

TloHsiTHe O KHCIOTaX W COJAX .

JleMoHCcTpanuu

ITomygenune, cobupaHnue U pacrio3HaBa-
HHE BOJIOPOAA .

T'openue Bomopona .

B3aumopeiicTBue BOOposia ¢ OKCHIAOM
memu(Il) .

JlaGopaTopHble M NpaKTHYeCKUe
pa6oThl

Jlabopamopnuviii onvim:

BzaumopelicTBue KHCIIOT C METa/UIaMHU .
ITlpaxmuueckas paboma:

Ne 4 . Tlomydenune u coOupaHue BOAOpOAA,
HU3y4eHHUE €rO CBONCTB .

6 PackpbIBaTh CMBICJI H3y4aeMbIX MOHS-
THUW ¥ IPUMEHSITh 3TH MOHITHS IPH
OITMCaHWUM CBOMCTB BEIIECTB U UX
npeBpalIieHu .

6 XapakTepnu3oBaTh (OIHUCHIBATH)
(usznyeckue U XUMHUYECKHE CBOMCTBA
BOJOPO/JIa, CIIOCOOBI €ro MOJIy4eHUs,
TIPUMEHEHHE .

6 Cobupatp npuOOp IS MOTYUYCSHHS BOJO-
pona.

6 1Icrioy1b30BaTh XMMHYECKYIO CUMBO-
JIUKY JUIs1 COCTaBIICHUsT hopmyt
BEIIECTB, MOJICKYJIIPHBIX ypaBHEHUN
XAMHUYECKHUX PEaKIHil C yyacTHEM
BOJIOpO/A .

6 CiieoBaTh IpaBuiaM 6e30MacHoOM
paboThI B 1a00paTOPUU IPH UCIIOJIb-
30BaHUN XUMHYCSCKOM MOCY bl U
00oOpyIOoBaHUs, a TAK)KEe MPaBUIIaM
o6paleHHs ¢ TOPIOYUMH BEIIECTBAMHU
B OBITY .
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Ilpooonocenue maébn.

IIpumepHBbIe TeMBbI,
pacKpbIBalONUIMe JAHHbII
pa3zaes NporpaMmel,

M KOJIMYeCTBO 4YacoB,
OTBO/IMMOE HA X U3y4YeHHUe

OcHOBHOE coaepikanue

OcHOBHbIE BU/BI AeSITEJbHOCTH
o0yuarommxcs

Boltuucnenus

— MOJICKYJISIPHOI Macchl BEIlECTBA Ha
OCHOBAaHHHM aTOMHOM MacChl XUMHYeE-
CKHX DJIEMEHTOB

6 [ImanupoBaTH U OCYIIECTBIISITH HA
MPAKTUKES XUMHUYCCKHUE IKCICPUMCHTHI,
IIPOBOJIUTEL HAOIIOACHYSI, AeIaTh
BBIBOJIBI 1O PE3yJIbTaTaM SKCIEPUMEHTA .

6 YgyacTBOBaTh B COBMECTHOI paboTe B
rpymnre

Tema 5. KosinmyecTBeHHBIE
OTHOIIIEHUSA B XUMHUH
(49

KonuuectBo BemectBa . Monb . Moutsip-
Has Macca . 3akoH ABorazupo . Mossp-
HBII 00BEM Ta30B . Pacu€Tsl Mo xuMmuue-
CKHM YPaBHEHHSM .

JleMoHCcTpanusa
OO0pasIipl BEIIeCTB KOJIUYSCTBOM 1 MOJIB .

Buviuucnenun

— 00BéMa, KOIMYeCcTBa BEIIeCTBa ra3a
10 €ro U3BECTHOMY KOJIMYECTBY Bellle-
CTBa WJIN 00BEMY;

— 00BEMOB Ta30B MO yPAaBHEHUIO
peaKkInu Ha OCHOBE 3aKOHA 0OBEMHBIX
OTHOIIICHUH ra30B

6 PackpbIBaTh CMBICIT H3YJaeMBbIX
MMOHATUHA W MPHUMEHSTHh 3TH HOHATHS,

a TaK)Ke M3yUYEHHBIC 3aKOHBI U TEOPUHU
JUTSL peIIeHusT pacYETHBIX 3a7ad .

6 BBIYUCIATH MOJISIDHYIO MAacCy BEIIECTB;
KOJIMYECTBO BelllecTBa, 0ObEM rasa,
Maccy BEIIeCTBa;

6 ITpoBOIUTH PacUEThI IO YPABHEHUSM
XUMHYIECKUX peaKnHii: KOJINIeCcTBa,
00BEMa, MacChl BEIIECTBA 110 U3BECTHO-
My KOJIMYECTBY, 00BbEMY, Macce peareH-
TOB WJIM IPOJYKTOB PEAKIIUH .

6 BricTpauBaTh pa3zBEPHYTbIE TUCbMEH-
HBIE ¥ YCTHBIE OTBETHI C OIIOPOil Ha WH-
dbopmarnuio 3 yueOHMKa U CIIPABOYHBIX
MaTepHaJIOB, TPAMOTHO MCTIOIB30BaTh
M3yUYEHHBIN MOHATUHHBIN anmapat
Kypca XUMHAH
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Tema 6. Boga. PacTBopbl.
IloHATHE 06 OCHOBAHUAX
(59

duznueckre CBOMCTBA BOABI . AHAIIN3
U CUHTE3 — METOJbl U3yYEHHsI COCTaBa
BOJIBI .

XHUMHUYECKHUE CBOMCTBA BOJIBI

(peaknuu ¢ METaIJIAaMHU, OKCUIAMU
METaJJIOB U HEMETAJLJIOB) .

CocraB ocHoBaHwii . [ToHsTHE 00 HHIK-
KaTopax .

Bopa xak pactBoputens . PactBopsl .
PactBOopuMOCTh BemiecTB B BOJE .
HacelmienHble 1 HEHACHIIICHHBIC
pactBOpBI . MaccoBas A0Sl BEIIECTBA B
pactBope .

Pons pacTBOpOB B mpupoAe U B )XU3HU
yeoBeka . KpyroBopot BOJibI B IIPUPOJE .
3arpsizHeHHe TPUPOAHBIX Boxa . OxpaHa
U OYMCTKA TIPUPOIHBIX BOJI .

JleMoHCcTpanuu

DIIEKTPOJIN3 BOJBI; CUHTE3 BOJIBI;
B3aMMOJICIICTBHE BOABI C METAIIAMU
(Na, Ca) (BO3MOYXXHO HCITOJIb30BaHHUE
BHJIEOMATEPHAIIOB) .

PacTBopenue BeniecTB ¢ pa3InyHON
PacTBOPUMOCTBIO .

HccnenoBanne pacTBOpOB KHUCIOT U
IIeJI09el ¢ IMOMOIIBI0 WHIUKATOPOB .

JlabopaTopHble U NpaKTUYECKHUE
pa6oThl

Ilpaxmuueckas paboma.:

Ne 5 . IIpuroroBieHne pacTBOPOB C
ornpener€HHON MaccoBOM nosiel pac-
TBOPEHHOTI'O BEIIECTBA .

6 PackpbIBaTh CMBICJ H3y4aeMbIX
MOHSTHI M IPUMEHSTh 3T MOHATHUS
IIPY OIIMCAHUH CBOHCTB BEIISCTB U UX
npeBpalleHui .

6 Xapaktepu3oBaTh QU3INIESCKUEC U
XUMHUUYECKHUE CBOMCTBA BOAbI, €€ pOJIb
KaK pacTBOPUTEISA B IPUPOJHBIX
rporieccax .

6 COCTaBIISITh YPAaBHCHHUS XUMHUYECKUX
peakIHii ¢ ydacTHeM BOJIBI .

6 OOBSICHATH CYIIHOCTh DKOJIOTHYCCKUX
npoOiieM, CBSI3aHHBIX C 3arps3HEHHUEM
MPHUPOIHBIX BOJ, CITIOCOOBI OYHUCTKHU
BOJBI OT IpUMeceii, MEphI IO OXpaHe
BOJ OT 3arpsI3HCHUSI .

6 IInaHUPOBATh U OCYIICCTBISATH Ha
MPAaKTUKE XUMHYECKHUE SKCIECPUMEHTHI,
MMPOBOJHUTH HAOJIFOICHUS, [1e]IaTh BbI-
BOJIBI 10 PE3yJIbTaTaM SKCIIEPUMEHTA .

6 CremoBaTh IpaBujaM 0e30MacHOU
paGoThI B TaGOPATOPHH MPH UCITONIB30-
BaHUHM XWMHYECKON MOCYAbl U 06OpyI0-
BaHMS .

6 TIpOBOIWTH BBIUMCICHHUS C NMPHUMCHCHH-
€M TOHSATHS «MaccoBasi JIOJIsI BEIEeCTBa
B PacTBOpE» .

6 VIcrioyib30BaTh MPHU BBINOJIHEHUH
y4eOHBIX 3aJlaHUil U B IIpoIiecce
HCCJICIOBATEIBCKOM IEeSITEILHOCTH
HAy4YHO-TIONYJISIPHYIO JINTEPATypy
XAMHYECKOTr'0 COJIep)KaHHUs, CIIpaBOY-
HbIE MaTepHalIbl, pecypchl IHTepHeTa .
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Ilpooonocenue maébn.

IIpumepHBbIe TeMBbI,
pacKpbIBalONUIMe JAHHbII
pa3zaes NporpaMmel,

M KOJIMYeCTBO 4YacoB,
OTBO/IMMOE HA X U3y4YeHHUe

OcHOBHOE coaepikanue

OcHOBHbIE BU/BI AeSITEJbHOCTH
o0yuarommxcs

Boltuucnenus
— C MCIIOJIb30BaHUEM ITOHSATHS «MaCCO-
Basi JOJIsI BEIIIECTBA B paCTBOPE»

6

BricTpauBath pa3BEpHYTbIE NIUCHbMEH-
HBIE U YCTHBIE OTBETHI C OIIOPOH Ha
nHpopManmio U3 ydeOHHUKa U CIIPaBOU-
HBIX MaTE€pPHAJIOB, TPAMOTHO HCIIOJIb30-
BaTh U3yYEHHBIN NOHATUWHBIA anmnapar
Kypca XUMHUH

Tema 7. OCHOBHBI€E KJIACChI
HeopraHu4ecKHux
coeAHEeHU

(119

Knaccudukamus HeopraHU4ecKux
COEIUHEHUH .

OKCHIIBI: COCTaB, KJacCU(PUKAIIUS
(OCHOBHBIE, KUCIIOTHBIC, aM(OTEepHBIE,
Hecoseobpa3yronue), HOMEHKJIaTypa
(MeXayHapoaHasi Y TPUBHAJIBHAS) .
ITonyuyeHue u XumMH4yecKkrue CBOMCTBa
KHCJIOTHBIX, OCHOBHBIX U aM(OTEPHBIX
OKCHJIOB .

OcHOBaHUS: COCTaB, KJacCUPUKALINA,
HOMEHKJIaTypa (MeXIyHapOogHasT 1
TpUBHAJIbHAS), GUIUISCKUE U XUMHUEC-
CKHE CBOHCTBA, CLIOCOOBI MOJIyUYECHUS .
KucnoTsl: cocTaB, Ki1acCupUKaIUs,
HOMEHKJIaTypa, GU3HNISCKUE U XUMHYC-
CKHe€ CBOMCTBA, CIIOCOOBI NOJIYUYESHHS .
Psii akTUBHOCTHU METAJIJIOB .

6

o

6

6

Knaccudumuposats nsydaemsie
BEIIECTBA 10 COCTaBY M CBOICTBaM .
CocTaBisaTh (OPMYJIBI OKCHJIOB,
KHCJIOT, OCHOBaHHM, COJIEM M Ha3bIBaTh
HX TI0 MEeXIyHapOJHOW HOMEHKJIa-
Type .

ITporno3upoBaTh CBOMCTBA BEIIECTB Ha
OCHOBE OOIHNX XUMHUUIECKHUX CBOMCTB
HM3YYEHHBIX KJIACCOB/TPYIIN BEIIECTB,
K KOTOPBIM OHH OTHOCSITCSI .
CocTaBIsITH MOJICKYJISIDHBIE YpaBHE-
HHS peaKLui, WITIOCTPUPYIOLINX
XUMHUYECKHE CBOMCTBA U CIIOCOOBI
TIOJIy9EeHHUS BEIIECTB H3YUIECHHBIX
KJIACCOB/TPYIII, a TaK)Xe MOATBEpIKaa-
OHHUX I'€HETUYCCKYIO B3aUMOCBSA3b
MEXJTy HUMH .
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Coinu (cpenHue): HOMEHKIIaTypa,
CIIOCOOBI MOIyYeHUsI, B3anMOieficTBIe
coJel ¢ MeTaJlsIaMH, KUCIIOTAMHU,
IIeJI09aMH U COJISIMH .

T'eHeTndeckast CBSI3b MEXIy KIIaCCaMH
HEOPraHWYECKUX COCTUHEHUH .

JeMoHCcTpanuu

OOpa3Ipl HEOPraHMIECKUX BEIIECTB
pa3IMYHBIX KJIACCOB .

B3aumopeiictBue pactBopa cepHOM
kucaoTsl ¢ okcuaom menu(Il) .

Peaknus HelTpanuszauum .

BriTecHenne ogHOro Meramia IpyruM U3
pacTBOpa CoOJu .

JlaGopaTopHble M MpaKTHYeCKUe
pa6oTsI

Jlabopamopnvie onvimoi:
B3aumopeicTBre KHUCIOT ¢ METaJIJIAMU .
Ilonyuyenre HepacTBOPUMBIX OCHOBAHUH .
B3aumopeiictBue HepacTBOPHUMBIX
OCHOBaHMH C KHUCJIOTaMHU .

Pasznoxxenue runpoxcuna meau(ll) mpu
HarpeBaHUH .

Ilpakmuueckas paboma.

Ne 6 . PenieHue skcnepuMeHTaIbHBIX
3amad 1Mo reMe «OCHOBHBIE KJIACCHI
HEOPraHUYECKUX COSTUHCHUID .

Boiuucnenun
— TI0 YpaBHEHUSAM XUMHUYECKUX peakuii

6 IIpon3BOAUTE BBIYHCIEHUS MO ypaBHE-
HUSIM XUMHYECKAX PEaKInH .

6 IlimaHupoBaTh U OCYIIECTBIISATH Ha
MPaKTHKE XUMHYECKHE dKCIIEPUMEHTEI,
TPOBOJIUTE HAOIIOACHUS, TeIaTh
BBIBOJIBI 11O Pe3yJIbTaTaM 3KCIIEPUMEHTA .

6 CrnenoBaTh ITpaBIIaM O6e30IIacHON
padoTh B 1abopaTopuu IPU UCIIOIB30-
BaHUH XMUMHUYECKOW ITOCYIBI U 000pyHO-
BaHUA .

6 Vcrionp30BaTh NP BEIITOJTHEHUHN
YYeOHBIX 3aJaHUI U B IIPOIecce
HCCIIEOBATEIbCKON NeATEIbHOCTH
Hay4HO-IIOMYJISIPHYIO JUTEPaATypy
XHUMHYECKOTO COAEp>KaHUs, CIIPaBOI-
HbIE MaTepHasbl, pecypcsl VIHTepHeTa .

6 BricTpanBath pa3BEpHyThIe MUCHMEH-
HBIE W YCTHBIE OTBETHI C OMTOPOI Ha
nHdopMaIHIo U3 ydueOHHUKA U CIIPaBOY-
HBIX MaTEePHAJIOB, TPAMOTHO HCIIOJIB30-
BaTh U3y4YE€HHBIH NMOHATUHHBIA anmapat
Kypca XUMHHU
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Ilpooonocenue maébn.

IIpumepHBbIe TeMBbI,
pacKpbIBalONUIMe JAHHbII
pa3zaes NporpaMmel,

M KOJIMYeCTBO YacoB,
OTBOIMMOE HA X U3y4eHHUe

OcHOBHOE coaepikanue

OcHOBHbIE BU/BI AeSITEJbHOCTH
o0yuarommxcs

Paspen 3. [lepuoanyeckuii 3akoH M [lepuoanyeckas cucreMa XMMHUYeCKHX 37ieMeHTOB /I. U. MeH e 1eeBa.
CTtpoeHMe aTOMOB. XMMHU4YecKasi CBSA3b. OKUC/IUTEIbHO-BOCCTAHOBHUTE/IbHbIE peakiui (15 u)

Tema 8. [lepuoanyeckuit
3aKkoH M [lepuognyeckas
cHCTeMa XMMHUYeCKHUX
asiemeHToB /1. U. MeHgee-
eBa. CrpoeHue aToma (7 u)

IlepBBIe NONBITKY KJIACCU(DHUKAIINH
XAMHYECKHX 3J1eMeHTOB . [ToHsaTHe 0
rpyInnax CXOJHBIX JIEMEHTOB (ILeJ104-
HbIE U I1E€JI0YHO3EMEJIbHbIE METAJLIIBL,
TaJIOreHbl, HHEPTHBIC T'a3bl) .

DJIeMEeHTEI, KOTOpbIe 00pa3yIoT
aMdOTepHBIE OKCHIBI Y THAPOKCHIHI .
Ilepuoanueckuii 3akon u Ilepuonu-
JecKas CHCTeMa XHMHYECKHX 3JIEMEHTOB
JI. 1. Menneneesa . [lepuoasl, rpymnisl,
noArpynnel . @PU3NYECKU CMBICHT
MOPSITKOBOTO HOMEpPA 3JI€MEHTa, HOMe-
pOB Ieproa U TPy .

Crtpoenne atomoB . CocTaB aTOMHBIX
sinep . 3oTomsr . Onextpons! . CTpoeHue
3JIEKTPOHHBIX 000JI0YEK aTOMOB MEPBBIX
20 xuMHuUecKux 37eMeHTOB [leproanye-
ckoit cuctemsl /[ . 1. Menneneesa .
XapaKTepuCTHKa XMMHUYECKOTO 3JIEMEH-
Ta MO ero nonoxeHuro B Ilepuonmyeckoit
cucteme /[ . 1. Menneneena.

6 PackppIBaTh CMBICI ITEPHOIUIECKOTO
3aKOHa .

6 IToHMMAaTh CylIeCTBOBaHHE ISPHOIUYC-
CKOM 3aBUCHMOCTH CBOVMCTB XHUMHUE-
CKHUX DJIEMEHTOB (M3MEHEHUE PAJINyCOB
aTOMOB U DJIEKTPOOTPHUIIATEIILHOCTH)

W X COSIMHEHHUH OT IOJIOXKSHUSI B
IIePUOIUYECKON CUCTEME U CTPOCHHS
aroma.

6 YcTaHaBJIMBATh CBSI3b MEXIY ITOJIOXKE-
HHEM 3JIEMEHTAa B MMEPHOTUIECKO
CHCTEME M CTPOCHHEM ero aroma (CocTaB
U 3apsj sifapa, o0lee YuciIo IEKTPOHOB
U pacupeesIieHHe UX 0 3JSKTPOHHBIM
CIIOSIM) .

6 IIporuo3upoBaTh XapakTep U3MEHCHUS
CBOJICTB 3JICMEHTOB U HUX COCAMHEHUH IO
rpymnmnam u nepuogam Ilepuoanyeckoit
CHCTEMBI .

6 XapakTepH30BaTh XUMHYECKHUE IIIEMEH-
ThI HEPBBIX TPEX NEPHUOIOB, KIS,
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3naueHue Ilepuoauyeckoro 3akoHa

u Ilepuoauyeckoi CUCTEMBl XUMUYE-
CKHUX 3JIEMEHTOB JUISl PA3BUTHUS HAYKU U
npaktuku . 1. 1. MeHneneeB — y4uéHbIH,
TIe1aror U rpax<aHuH .

JleMoHCcTpanuu

KopoTkoneproHass u JUITHHHOIICPHO/I-
Hast Gopmel [lepronudyeckoii cUCTEMBI
xuMmudeckux anemeHToB J[ . 1. Mennene-
eBa.

O3HakOMJICHHE C 00pa3liaMH METaJLIOB
Y HEMETAJJIOB .

JlaGopaTopHble M MpaKTHYeCKUe
pa6oTsl

JlabopamopHnuiii onvim:
BsaumoneiicTBue ruipokcHuaa IUHKA C
pacTBOpaMu KMCJOT U LIeJIouel

KaJgplUsl 1O MX MonoxkeHuio B Ilepmo-
nuudeckoit cucteme [l . 1. Mennesneena .
6 CrnenoBaTh mpaBmiIaM Oe3omacHOW pabo-
THl B JIaOOpaTOpPHHM IIPU HCIIOJIB30BAHUH

XAMHYECKOH MOCyAsl U 000pyIOBaHUSA .

6 BricTpauBaTh pa3BEPHYThIE MUCbMEH-
HBIE U YCTHBIE OTBETHI C OIOPOii Ha
uHpopManuio u3 yueOHUKa U CIpaBOY4-
HBIX MaTE€PHUAJIOB, TPAMOTHO HCIIOJIB30-
BaTh M3Y4YECHHBIM MOHSITUWHBIN anmapat
Kypca XUMHUH .

6 Vcrionp30BaTh OPY BBHIITOJTHSHUN
y4eOHBIX 3alaHUN TEKCTHl YUeOHUKA,
crupaBodHble MaTepuaisl (Ilepuoguue-
CKYIO CHCTEMY XUMHUYECKHUX 3JIEMEHTOB
J. . MenaeneeBa, TaOIUILy PacTBOPH-
MOCTH KHMCJIOT, OCHOBaHUH U coJjeil B
BOJE, DJICKTPOXUMHUUECCKUN PsiJT
HAIpPsSHKSHUH METaJljIoB) .

6 Vcrionp30BaTh NP BEITTOJTHEHUHN
yIeOHBIX 3aJaHHI U B IIpoIlecce
HCCJIEIOBATEIBCKON AESITEIbHOCTH
HAyIHO-TIOIYJISIPHYIO JINTEPATYPY
XUMHYECKOTO COJIeprKaHusl, CIIpaBOU-
HBIE MaTepHaisl, pecypcsl HTEepHETA

Tema 9. XuMHuuyeckasi CBsI3b.
OKHC/IUTE/IbHO-BOCCTAHOBU-
TeJ/IbHbIE peaKIiuu

(84)

DJEeKTPOOTPULIATEILHOCTh AaTOMOB
XUMHUYECKHUX DJIEMEHTOB .

Xumuyeckas cBsi3b (MOHHAsl, KOBaJICHTHAs
TIOJISIpHASI M KOBAJICHTHAS HETIOsIpHAs) .

6 PackpbpIBaTh CMBICIT H3y4aeMBbIX
TIOHSITHM .

6 OrnpenensTe BUI XUMHUYECKOW CBSA3H
B COCIMHEHUH .
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ewwedlodu senoged seHdawmdy

OxoHuaHnue maoi.

IIpuMepHbIe TeMBI,
packpbIBaloIIye AAHHbII
pa3jeJ1 IporpamMmsi,

Y KOJINYeCTBO 4acoB,
OTBOJMMOE Ha UX U3yYeHUEe

OcHOBHOE coaepiKaHue

OCHOBHBIE BU/BI AeATEJIbHOCTH
o6y4Jaomuxcs

CTerneHb OKUCIICHHUS .
OKHCIHUTETFHO-BOCCTAHOBUTEIHHBIC
peakuuu (OBP) . Ilpomecchl OKuUCICHHS
Y BOoCCTaHOBIJICHUA . OKHCIUTENH 1
BOCCTaHOBUTEJIH .

JleMOoHCcTpanuu
OKHUCIINTEIILHO-BOCCTAHOBUTENLHEIE
peakuuu: TOpeHue, PeaKIuu pa3iaoikKe-
HUs1, COCAUHCHUS

6 OrmpenensiTh CTeIIeHb OKUCICHUS
XAMHYECKOr0 3JeMeHTa mo GopMyJie
€ro COeTMHECHUS .

6 OmpenenaTs 3JIeMEHT (BEIIECTBO) —
OKHUCJIUTEIb U DJIEMEHT (BEIIECTBO) —
BOCCTaHOBHUTEIIb .

6 OOBACHATH CYIIHOCTH IIPOIIECCOB
OKHCJICHUS U BOCCTAHOBJICHHS .

6 CoCTaBIISITh JISKTPOHHEIN OalaHC C
y4ETOM YHCJIa OTAAHHBIX U MPUHSITHIX
3JIEKTPOHOB .

6 CoCTaBJISITh ypaBHEHHE OKHCIHTEIb-
HO-BOCCTAaHOBUTEIBLHOW PEaKIIVH .

6 Vcrionp30BaTh NP BHIITOJIHEHU U
y4eOHBIX 3aJITaHUN TEKCTHl Y4eOHUKA,
CHpaBOYHbIE MaTepHaibl (IIEpHOIYe-
CKYIO CHUCTEMY XHUMHYECKHUX IJIEMEHTOB
J. 1. MenneneeBa, TabJIHIly pacTBOPH-
MOCTH KHCJIOT, OCHOBAHUN U cojiel B
BOJIC, DJICKTPOXUMUYSCKHUU PSIT
HaNpsHKEHUH METaJLIOB)
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9 KNACC

(2 4 B Hegento, Bcero 68 4, 13 HMX 4 4 — pe3epBHOE BpeMSA)

IIpyMepHbIe TEMBI,
pacKpbIBaloIye JaHHbIN
pa3jeJs IporpaMMmsi,

Y KOJINYECTBO YaCOB,
OTBOJMMOE Ha UX U3yYeHHe

OcHOBHOE coaepiKaHue

OCHOBHBIE BU/BI AeATE/TbHOCTH
06Gy4yaloImxcsa

Paszpes 1. BemecTBo M XumMmudyeckue peaknu (17 u)

IloBTOpEHUE U YIIyGIeHue
3HAaHUI OCHOBHBIX pa3/ejioB
Kypca 8 kiacca

(59)

ITepuonuueckuii 3akoH . [lepuonuueckast
CHCTEMA XUMHYCCKHUX DJICMECHTOB

J1 .1 . MengeneeBa . CTpoeHHE aTOMOB .
3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB
XUMHAYECKHUX IJIEMEHTOB MEPBBIX TPEX
MIEPUOAO0B, KU, KIS U UX
COCIUHCHUH B COOTBETCTBHH C MOJIOXKE-
HHUEM DJIEMEHTOB B NEPUOIUYECKON
CHCTEME U CTPOCHHUEM HX aTOMOB .
Kinaccudukanuss 1 HOMEHKIATypa
HEOpPraHMYEeCKHUX BELIECTB (MEX1yHa-
poaHas ¥ TpUBHAIIbHAS) . XUMHAYECKUE
CBOWMCTBA BEIIECTB, OTHOCSIIUXCS K
pa3IMYHBIM KJIacCaM HEOPraHUYEeCKHUX
COE€IMHEHHUM, NX T€HETHYECKas CBsI3b
HEOPTraHUYECKHX BEIIECTB .

CrpoeHue BelecTBa: BUAbI XUMHUYECKOU
CBSI3U U THITBI KPUCTAIUTMYECKUX PEIIé-
TOK . 3aBHCUMOCTE CBOMCTB BEILIECTB OT
WX CTPOCHHUS .

6 XapaKTepHU30BaTh XUMHYECKUE
3JIEMEHTHI IEPBBIX TPEX MEPUOIOB,
KaJusl ¥ KaJbIUs M0 UX ITOJO0XXECHUIO
B Ilepuoguueckoii cucreme /. 1. Men-
Jeneena.

6 KitaccupunmpoBats 1 Ha3bIBaTh
HEOpraHWYeCcKHe BeIeCTBAa U3YUEHHBIX
KJIaCCOB .

6 OnmceIBaTh OOIINE XUMHISCKHUE
CBOIiCTBa BEIIECTB PA3JIMYHBIX Kjlac-
COB, IIOATBEPXXIaTh CBOMCTBA IpUMepa-
MU MOJICKYJISIDHBIX yPaBHEHHIT XUMH-
YECKHUX peaKluH .

6 OnpenensTh BUJI XUMHUUYECKOU CBSI3U U
THUIT KPUCTAIUIUYECKOM peIETKHU
BEIIIECTBA .

6 IIporHo3upoBaTh CBOMCTBA BEIIECTB B
3aBHCUMOCTH OT UX CTPOCHHS .

6 BricTpamBaTh pa3BEPHYTHIE THCEMEH-
HbI€ U YCTHBIEC OTBETHI C OIIOPOM Ha
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ewwedlodu senoged seHdawmdy

Ilpooonocenue maébn.

IIpumepHBbIe TeMBbI,
pacKpbIBalONUIMe JAHHbII
pa3zaes NporpaMmel,

M KOJIMYeCTBO YacoB,
OTBOIMMOE HA X U3y4eHHUe

OcHOBHOE coaepikanue

OcHOBHbIE BU/BI AeSITEJbHOCTH
o0yuarommxcs

JleMoHCcTpanuu

1. Moaenu KpUCTAIUTMYECKUX PEIIETOK
HEOpraHU4eCKUX BEIIECTB .

2 . KopoTkonepuoaHasi u JJIHHHOIIEPHUO-
Hast popmel [lepuoanaeckoil cucTeMsl
XumMudeckux ajeMeHToB /I . 11 . Mennaene-
eBa

uH(pOPMALIHIO U3 y4eOHUKA U CIIPaBOY-

HBIX MaTE€pPHAJIOB, TPAMOTHO HUCIIOJIB30-

BaTh U3YyYECHHBIM NOHSITUNHHBIN anmapar
Kypca XUMHUH .

6 VMcrionp30BaTh NP BHITTOJTHEHUHU
y4eOHBIX 3aJaHUH U B IIpoliecce
HCCIIeOBATEIHCKON NeATEIbHOCTH
HAy9IHO-TOIYJISIPHYIO JIUTEPATypy
XHUMHYECKOr0 COJIePIKaHUsI, CIIPaBOU-
HbIE MaTepHabl, pecypcbl HTepHeTa

Tema 1. OCHOBHbIE 3aKOHO-
MEPHOCTH XUMHUYECKHX
peakumi

(49

Kitaccudukanuss XUMHYECKUX peaKIuid
110 Pa3JIUYHBIM MIPU3HAKaM (10 YHUCITY U
COCTaBy yYacTBYIOIINX B PEAKIIUH
BEIIECTB, [0 TeTUIOBOMY 3P deKTy, 1Mo
U3MEHEHUIO CTeTIeHEeH OKUCIICHUS
XUMHYIECKHUX 3JIEMEHTOB, IT0 0OpaTHMO-
CTH, 10 yJaCTHIO KaTaJInu3aTopa) .

DK30- ¥ 3HAOTEPMHUYECKUE PEAKIINHU,
TepMOXVMMHYECKHe ypaBHeHUs . IlomHs-
THE O CKOPOCTH XUMHUYECKOH pEeaKIny .
IToHssTHE O rOMOI€HHBIX U reTe€POrcHHbIX
peakuusx . [Tousitue o6 06paTl/IMle

6 PackpbIBaTh CMBICI U3y4aeMbIX
MOHSATHUHA U MPUMEHSITH 3TH NOHSITHS
IIPY OIIUCAHUU CBOMCTB BEIIECTB U UX
OpeBpalleHui .

6 KnnaccupuunpoBats XUMHUYECKHE
peaKIMy MO Pa3JIMYHBIM IPH3HAKaM .

6 YcTaHaBINBATh 3aBUCUMOCTH CKOPOCTH
XUMHUYECKOHN peakny OT Pa3IMuHbIX
(akTopos .

6 IIporHO3MpPOBaTh BO3MOKHOCTH
NPOTEKaHUA XUMHNYCCKUX MpPEBpaLIC-
HUI B Pa3JINYHBIX YCJIOBUAX .
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M HEoOpaTHMBIX XHUMHYECKHX PpeaKIn-
sx . [ToHsITHE 0 XMMHUYECKOM paBHOBE-
cun . DaKkTOpHI, BIUSIONINE HAa CKOPOCTH
XMMHYECKOH pPeakI U TOJIOXKEHNE
XHMHYECKOT'O PAaBHOBECHSI .
OKHUCINTEITEHO-BOCCTAaHOBUTEIIEHBIC
peakuuu (3IEKTPOHHBINA OajaHC OKUCIIH-
TEJILHO-BOCCTAHOBHUTEIIFHON PEaKIuu) .

JleMOHCcTpanuu

1 . 3aBUCHMOCTH CKOPOCTH XUMHYECKOU
peakuuy OT Pa3IMYHBIX (PaKTOPOB .

2 . BospaeilicTBue KaTaiu3aTopa Ha
CKOPOCTh XHMHYECKOH PEaKIuy .

3 . Ilpumepsr HeoOpaTUMEIX U 0OpaTH-
MBIX PEaKIUi .

4 . CMelieHne paBHOBECHSI XUMUYECKOI
peaxIuu .

Botuucnenusn

— KOJIMYECTBA BellecTBa, 00bEMa U

MaccChl peareHTOB WJIH MPOAYKTOB MO
YpPaBHEHUSIM XUMHUYECKUX pEaKIni

6 OnpenensaTb OKUCIUTEIb U BOCCTAHO-
Butens B OBP .

6 CoCTaBIIAATH 3JIEKTPOHHBIA OanaHC
peaxknuH .

6 IIpon3BOIUTE BBIYUCICHHS 10 XHUMHUYeE-
CKUM ypaBHEHHUSIM .

6 BricTpauBaTh pa3BEPHYThIE MUCbMEH-
HBbIE U YCTHBIE OTBETHI C OMTOPOI HA
uHGOPMALMIO U3 y4eOHUKA U CIIPaBOY-
HBIX MaTe€pHajIoB, IPAMOTHO UCIIOJIB30-
BaTh M3Y4YECHHBIM MOHSITUNWHBIN ammnapat
Kypca XUMHUH .

6 Vcrionp30BaTh NP BBIITOJIHEHUHN
YYeOHBIX 3aJaHHUI U B IIpOIecce
HCCIIEAOBATENbCKON NEATETBHOCTH
HAyIHO-TIOIYJISIPHYIO JINTEPATYPY
XUMHUUYECKOT0 COAEpKaHUsl, CIIPaBOY-
HBIE MaTepHansl, pecypcsl MHTEpHETA

Tema 2. ds1eKTpoauTHYECKAA
Aucconyanus. XuMu4yeckue
peakIuu B pacTBopax

(84)

Teopust SIEKTPOTUTHICCKON TUCCOIIAA-
UM . DJICKTPOITUTHI U HEAJICKTPOIUTHI .
Kartnonsl, aHHOHEI . MeXaHu3M JUCCO-
[HaMN BEIIECTB C Pa3IUNIHBIMHU
BHJIAMH XUMUYECKOI1 CBsA3H . CTEeHb
nucconuanuy . CHIBLHBIE U cl1a0bIe
SIICKTPOJIUTHI .

6 PacKpBIBaTh CMBICIT H3yJaeMBbIX
TOHSATHH, a TAKXKE CMBICI TEOPUH
3JIEKTPOIUTHYIECKON TUCCOINAIINH .

6 OOBSICHATH NPUYUHBI JIEKTPOIPOBOJI-
HOCTH BOJHBIX PaCTBOPOB .

6 COCTaBJISITh YpaBHEHUS AUCCOLIMAIIU
KHUCJIOT, IIeJIoueil U cosiei, MoIHbIe
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ewwedlodu senoged seHdawmdy

Ilpooonocenue maébn.

IIpumepHBbIe TeMBbI,
pacKpbIBalONUIMe JAHHbII
pa3zaes NporpaMmel,

M KOJIMYeCTBO YacoB,
OTBOIMMOE HA X U3y4eHHUe

OcHOBHOE coaepikanue

OcHOBHbIE BU/BI AeSITEJbHOCTH
o0yuarommxcs

Peaknun moHHOrO OOMEHA, YCIOBHS HX
nporekanus . loHHble ypaBHEHUs
peaxuuii .

XUMHYECKHE CBOMCTBA KHCJIOT, OCHOBa-
HHH U COJICH B CBETE MpEACTaBICHUI 00

AJIICKTPOJIUTHYECKOM auccounannn . Cpena

pactBopa . [loHsATHE O TUAPOINU3E COTIEH .
KadecTBeHHBIE peaKIIUl Ha KaTHOHBI
Y aHUOHBI .

JleMoHCcTpanuu

DeKTpudecKas MPOBOJIUMOCTb PACTBO-
pOB BEIECTB; ABMXCHHUE HOHOB B JJICK-
TPUUESCKOM IMOJIC .

OMbBITHI, WITFOCTPUPYIOIINE TTPU3HAKA
MPOTEKAHUsI PEaKIIUi HOHHOTO OOMEeHa .
OMBITHI TTO0 ONIPEASIICHUIO CPEIIbI B
pacTBOpax cosei (xJopuaa HaTpus,
KapOoOHaTa HaTpwWsl, XJIOPpHUAA [IUHKA) .

JlaGopaTopHble U MPaKTUYeCKHe
pa6oThbl

Jlabopamopnuwiil onvim:

Peaknun nonHoro obmMena B pacTBOpax
3JIEKTPONUTOB: cynbdara meau(ll)

6

o

o

6

U COKpaIlIEHHbIC NOHHBIC YPaBHEHHUS
XUMHYECKHUX PEaKIuii HOHHOTO
oOMeHa .

ITnaHupOBaTh U OCYIIECTBIISITh HA
MPaKTUKE XUMHUYECKUE IKCIIEPUMEHTHI,
MPOBOJUTH HAOIIOACHUS, JICIATh
BBIBOJIBI I10 pe3yJibTaTaM dKCIIEPUMEH-
Ta.

CrnemoBaTh mpaBuiiaM 0e30MacHOM
paboThI B 1a60paTOPUU MIPU UCIIOIIB30-
BaHWW XMUMHYECKOW MOCYIBI U 0060pyHO-
BaHMUS .

TIpou3BOINUTE BBIYMCICHUS MO XUMHUYC-
CKHUM yPaBHEHHSIM .

BricTpanBaTh pa3BépHYThIC TUCHMEH-
HBIC U YCTHBIC OTBETHI C OMOPOM Ha
uHpopMaIuio U3 ydeOHHUKA U CIIPaBOY-
HBIX MaTEPHAJIIOB, TPAMOTHO HCIOJIb30-
BaTh U3yYCHHBIH NMOHATHUHHBINA ammapat
Kypca XUMUH .

6 Mcnoap30BaTh IIPpU BBIIMTOJIHEHUH

y4eOHBIX 3aJaHUil U B IIpoliecce
HCCIIE0BATEIBCKOMN ACATEILHOCTH
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¥ mENo4un, KapOoHaTa HATPHS U COJIS-
HOM KMCJOTHI, peakiusl HEUTpaiu3aluu
MeXIy TUAPOKCHAOM KaJIMS U COJISTHOM
KHUCJIOTOH .

Ilpakmuueckas paboma:

Ne 1. Pemrenue sKkCepuMeHTaIbHBIX

3a/1a4 110 TeMe .

Botuucnenus

— IO YPaBHCHHUAM XUMHWYCCKHUX peaKHI/If/i

HayYHO-TIOITYJISIPHYIO JINTEPATypPy
XUMHYECKOTO COAEPIKAHUSI, CIIPaBOY-
HbIe MaTepualbl, pecypcbl IHTepHETa

Pazpes 2. HeMeTasLsibl M UX cOeAUHEeHMS (24 u)

Tema 3. O611ast XapaKTepu-
CTUKA XMMHUYEeCKHUX 3JIeMeH-
TOoB VIIA-rpynnsl. I'asioreHsl
(49

OO11ast XapaKTEepPUCTHKA TaJIOTCHOB .
OCOOCHHOCTH CTPOCHHS aTOMOB dTHX
2JIEMEHTOB, XapaKTEepHbIC JIJIsI HUX
crenieHu okucieHus . CTpoeHue u
(puzmyeckre cBoicTBA MPOCTHIX Be-
IIECTB — rajgoreHoB . XMMHYECKHE
CBOICTBa Ha IIpUMepe Xjopa (B3anmo-
ICHCTBHE C METaJIaM1, HEMETAJIaMH,
menodamMu) . Xaoposoaopos . ComnstHas
KHMCIIOTa, XUMHYECKHIE CBOMCTBA,
noJryueHue, nmpumMeHeHue . KauectseH-
HBIC PEAKIINU Ha TaJIOTCHUI-UOHEHI .
HeiicTBre x0pa M XJIOPOBOJIOPOJA Ha
Opra’usM uesioBeka . Baxkneime
XJIOPUIBI U UX HaXOXKJICHUE B MPHUPOJIE .

JdeMoHcTpanum
BuaeoMmaTepralibl: TaJlOTeHbI U UX
COEJIMHEHUS

OO0pa3usl XJIOPUIOB .

6 OOBICHATH O0IIE 3aKOHOMEPHOCTH B

HU3MEHEHHH CBOMCTB HEMETAJIOB B UX
COSIMHEHUH B Ipeiesiax MajblX Iepruo-
JIOB W TJIaBHBIX IToarpymm [lepuoauye-
CKOI CUCTEMBI XUMHUYECKUX DJICMEHTOB
C Y4€TOM CTPOCHHUS UX ATOMOB .

6 XapakTepu3oBaTh PU3UUCCKHUEC H XH-

MHUYECKHE CBOWCTBA MPOCTHIX BEIIECTB
rajJoreHoB (Ha MpUMepe XJjopa) U
CIIOXKHBIX BEIIECTB (XJIOPOBOIOPOJA,
XJIOpHUAa HATPHs1), CHOCOOBI UX TOJIyde-
HUs, IPUMCHCHUEC U 3HAYCHUC B
MPHUPOJIEC U )KU3HH YEJIOBEKa .

6 OnpenensaTs TaloreHUA-UOHEI B

pacTBope .

6 [InanupoBaTh U OCYyLIECTBIIATL HA

MPAKTUKE XUMHUYECKUE IKCTICPUMECHTHI,
OPOBOIUTH HAOIIOJICHUS, ICIaTh
BBIBOJIBI 10 pe3yIbTaTaM dKCIIEPUMEHTA .
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ewwedlodu senoged seHdawmdy

Ilpooonocenue maébn.

IIpumepHBbIe TeMBbI,
pacKpbIBalONUIMe JAHHbII
pa3zaes NporpaMmel,

M KOJIMYeCTBO YacoB,
OTBOIMMOE HA X U3y4eHHUe

OcHOBHOE coaepikanue

OcHOBHbIE BU/BI AeSITEJbHOCTH
o0yuarommxcs

JlaGopaTopHble U NPAaKTUYeCKHe
pa6oThbl

JlabopamopHhuwiii onvim:
Pacno3znaBanue XJIOpUI-HOHOB .
Ilpaxkmuueckas paboma:

Ne 2 . Tlomy4eHue COJITHOW KHUCIIOTHI,
U3ydeHHe e€ CBOMCTB .

Boiuucnenusn

— 110 ypaBHEHUSIM XUMHYECKUX PEaK-
U, €CJIU OJIMH U3 PEarcHTOB JaH B
H30BITKE;

— 00BEMOB Ta30B O yPAaBHEHUIO
peaKkuu Ha OCHOBE 3aKOHA 0OBEMHBIX
OTHOIIICHU# Ta30B

6 CnenoBath npaBuiiaM Ge3onacHoi pabo-
TBI B J1a0OpaTOPUU INPHU HCIOJIB30BaHUU
XUMHYECKOH MOCyabl U O00PYIOBAHHUS .

6 BricTpauBaTh pa3BEpHYThIE IUCbMEH-
HBIE U YCTHBIE OTBETHI C OIIOPOH Ha
nHpopManmio U3 ydeOHHUKa U CIIPaBOU-
HBIX MaTE€pPHAJIOB, TPAMOTHO HUCIIOJIB30-
BaTh U3YyYECHHBIM NOHSITUNHHBIN anmapar
Kypca XUMHUH .

6 VMcrionp30BaTh MPH BHITTOJTHEHUHN
y4eOHBIX 3alaHUN U B IIpoliecce
HCCIIe0BATEIHCKON IeATEIbHOCTH
Hay4HO-NOIYJISPHYIO JIUTEPaATypy
XUMHYIECKOTO COACP KaHMUS, CIIPaBOI-
Hble MaTepualbl, pecypchl IHTepHeTa

Tema 4. O611asa XapaKTepHu-
CTHKAa XMMUYECKHUX 3JIeMeH-
TOB VIA-rpynnsl. Cepa u eé
coepuHeHus (5 1)

OO6miast XapaKTEpUCTHKA 3JIEMEHTOB
VIA-rpynmnsi . OCOOCHHOCTH CTPOCHUS
aTOMOB 3THX 2JIEMEHTOB, XapaKTepHEIS
JUISL HUX CTelleHu okucieHus . CTpoeHue
" (pU3HIECKHE CBOWCTBA MPOCTHIX
BEILIECTB — KHCJIOPOJa U CEPHI .
AnmorporHele  MOAMGUKAIUA  KHCIIOPO-
a U cepbl . XUMHUYECKHE CBOWCTBA CEPHI .
CepoBoaopoi, ctpoeHue, pusuyeckue

6 OOBSCHSTH OOIIME 3aKOHOMEPHOCTH
B UBMEHCHUU CBOMCTB DJICMECHTOB
VIA-rpynnsl 1 uX COeJUHEHUI
C y4€TOM CTPOCHHSI UX aTOMOB .

6 XapakTepHn3oBaTh (PU3NICCKHE
U XUMHUYESCKHUE CBOMCTBA MPOCTOTO
BEIIEeCTBa CEePhI U €€ COeTUHEHUN
(cepoBozopoaa, OKCHIOB CEPhI, CEpHOU
KHUCJIOTHI, CyJb(haToOB), CIIOCOOBI UX
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U XUMHUYecKHe cBoMcTBa . OKCHIBI Cephl
Kak MPeJACTaBUTENIN KUCIOTHBIX OKCH-
noB . CepHasi KuCiI0Ta, (PU3UIECKHUE

U XUMHUYECKHE CBOMCTBa (00IIHe Kak
MPEeACTAaBUTENS KJIacCa KMCJIOT U CICLH-
(rueckue), npuMeHEHHE .

XyMH4YecKrne peakilny, JIeXKaIue B Oc-
HOBE MPOMBIIIICHHOTO CII0c0o0a IMojyye-
HUsI CEpHON KUCJIOTHI . AnnapaTsl U
MPOTEKAaIOIINe B HUX MPOoIeccHl (Ha IpH-
Mepe MIPOU3BOJICTBA CEPHOI KUCIIOTHI) .
Coun CepHOM KHMCIIOTHI, Ka4eCTBEHHAsI
peaxkius Ha CyJib(aT-HOH .

Haxoxaenue cepbl 1 €€ coeITMHEHUN

B ipupoJe . XUMHUUIECKOe 3arpsi3HeHHe
OKpYIKaloIel cpeibl COeTNHEHUSIMH
cepbl (KHCIIOTHBIE JTOXKIH, 3arps3HEeHHE
BO3IyXa U BOJOEMORB), CITOCOOBI €Tr0
MPEOTBPALICHHS .

JleMoHCcTpanuu

Konneknuu (Bumeomarepuaibl): cepa

U €€ COeTVHEHUS .

OOyrinuBaHHe caxapa IoJ AeHCTBHEM
KOHI[EHTPUPOBAHHOW CEPHON KHCIIOTHI .

JlaGopaTopHble U MpaKTUYeCKUe
pa6oThl

Jlabopamopnvie  onvimuvi:
OOHapyxeHne cyiab(aT-HOHOB .
BzaunmopeticTBrue pa3baBiIeHHONW CEpHOU
KHUCJIOTBI C IIUHKOM .

MOJY4CHUsI, IPUMCHCHHUEC U 3HAYCHUE
B IIPUPOJIC U )KU3HU YEJIOBEKA .

6 OmpenensiTh HATUYUE CYJIb()aT-HOHOB
B pacTBOpE .

6 OOBSICHITH CYIIHOCTH 3KOJIOTHYSCKUX
npoOJieM, CBSI3aHHBIX C MEPepadOTKOM
COEIMHEHUH Cephl .

6 [InanupoBaTh U OCYIIECTBIISITH Ha
MPAKTUKE XUMUYCCKUE IKCIICPUMCHTHI,
MPOBOJUTH HAOIIOJICHUS, CJIaTh
BBIBOJIBI 1O PE3yJIbTaTaM SKCIECPUMEHTA .

6 CrenoBaTh mpaBujiaM O0e30macHOU
paboThI B 1a00paTOPUH MIPU UCIIOIB30-
BaHUM XHUMHUYECKOHW MOCYIBI U 000pyIo-
BaHUA .

6 TIpoM3BOUTEL BBIYKMCIICHUS IO XHMUYC-
CKHM YpaBHEHUSIM .

6 Mcnionp30BaTh OPU BBITTOJTHEHUHN
y4eOHBIX 3a/IaHUI TEKCThI YUCOHUKA,
cupaBouHble MaTepuansl (Ilepuoguae-
CKYIO CUCTEMY XHUMHYECKHUX JIIEMEHTOB
J1. 1. MennaeneeBa, TaGIUILy paCTBOPH-
MOCTH KHCJIOT, OCHOBAaHUH U COJIeH
B BOJE, DJIIEKTPOXUMUYCCKUHA s
HaIpsDKEHUH METajljIoB) .

6 lcrionp30BaTh NPH BBHIMTOJHEHUH y4e0-
HBIX 3aJIaHUU U B MIPOIIECcCe UCCIieqOBa-
TEIbLCKON ACATCIIBbHOCTHU Hay'-IHO—l'IOl'ly—
JIAPHYIO TUTEPATYPy XUMHICCKOTO
coAeprKaHUs, CIIPaBOYHBIE MaTCPHAITBI,
pecypcet UaTEepHETA
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ewwedlodu senoged seHdawmdy

IIpooonocenue maoba.

IIpumepHBbIe TeMBbI,
pacKpbIBalONUIMe JAHHbII
pa3zaes NporpaMmel,

M KOJIMYeCTBO 4YacoB,
OTBO/IMMOE HA X U3y4YeHHUe

OcHOBHOE coaepikanue

OcHOBHbIE BU/BI AeSITEJbHOCTH
o0yuarommxcs

Boltuucnenus

— [0 YpaBHEHHUSIM XUMHUYECKUX PEaKIIHil;
— MaCCOBOM JIOJIX BBIXOJA MPOAYKTa
peakuuu

Tema 5. O611as1 XapaKTepu-
CTMKa XUMHY€eCKHX 3/1eMeH-
TOB VA-rpynimsl. A3oT,
docdop u ux coeuHEeHUA
()

OO6mas XxapakTepHUCTHKA DJISMEHTOB
VA-rpymsl . OcOGeHHOCTH CTPOSHUS
aTOMOB 3THUX 3JIEMEHTOB, XapaKTEPHbBIEC
JUISI HUX CTETICHU OKHUCIICHUS

A30T, pacripocTpaHeH!e B IIPUPOLE,
(usznyueckre u XUMHUYECKHe CBONCTBA .
KpyroBopot a3zora B nipupoje .

AMMHaxk, ero GuU3NIecKrue U XUMHIe-
CKHE CBOWCTBA, MOJIy4eHHE U TPUMEHe-
Hue . Conn aMMOHUS, UX QPU3HIESCKHE

W XMMHYECKHE CBOICTBA, IPUMEHEHHE .
KauecTBeHHast peakmusi HA MOHBI
aMMOHUS .

A3oTHas KucIioTa, e€ pusnueckre

W XUMWYECKHE CBOWCTBa (00mIHe Kak
MIPEACTaBUTEINs Kilacca KUCIOT U
cnennduaeckue) . Mcrnonp3oBaHne
HUTPATOB U COJie aMMOHHMsI B Ka4eCTBE
MHHEPaITBHBIX yA0OpeHMI .

6 OOBSICHATH OOIIIMEe 3aKOHOMEPHOCTH B
M3MEHEHHUH CBOVCTB DJICMEHTOB
VA-rpynnsl ¥ UX COEAMHEHUHN ¢ y4€TOM
CTPOCHMS UX aTOMOB .

6 XapaKTepu30oBaTh GU3HIESCKUE U
XHUMHYECKHE CBOWCTBA MPOCTHIX
BeIecTB a3oTa U pocdopa u nx coenu-
HEHUH (aMMHaKa, coJei aMMOHUS,
a30THOM KHCJIOTHI, HUTPATOB, OKCHJIA
ocdopa(V) u pochopHOit KHCITOTHI,
docdarToB), crmocoObI UX MOTYUCHUS,
IIpUMEHEHNE U 3HAaUYCHHUE B IPUPOJIE
W JKM3HH YEJIOBEKa .

6 OmnpenensaTb HOHBI aMMOHHUS U (oc-
(aT-HOHBI B pacTBOpE .

6 OOBSICHATH CyITHOCTbH KOJOTHISCKUX
nmpo6sIeM, CBSI3aHHBIX C HAXOXKICHHEM
coeTMHEeHUH a3ora u pocdopa B
OKpy>Xarolulei cpene .
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XUMHYECKOE 3arpsI3HEHUE OKPYIKAK0-
el cpenbl COeUHESHUSIMHA a30Ta
(KHCIIOTHBIC JOXXIH, 3arpsA3HCHUE BO3LY-
Xa, MIOYBBI U BOJTOEMOB) .

docdop, ammoTponHble MOIUGUKAIITN
docdopa, puznueckue u XUMHIESCKHE
CBOICTBa.

Oxkcun dpochopa(V) u dpochopuas
KHUCII0Ta, GU3HYECKHEe U XUMHUECKHE
CBOMCTBa, nonyuyeHue . KauectBenHas
peakius Ha GocdaT-UOHEBI .
Hcnonp3oBanue ¢ocdaToB B KauecTBe
MUHEpaIbHBIX YI0OpeHHil . 3arpsi3HeHue
MIPUPOAHBIX BOKOEMOB (dochaTamu .

JleMoHCcTpanuu

Konneknun: ¢ochop n ux coennHeHHs .
BsaumopelicTBue KOHIIEHTPUPOBAHHOM
a30THOU KHCJIOTBI C MEABIO .

JlabopaTopHble U NpaKTUYEeCKHUE
pa6oThbl

Jlabopamophuvie onvimel:

1 . BzaumojelcTBHE coleil aMMOHHS

C WIENOYBIO .

2 . O3HaKOMJIEHHE C O0Opa3laMHu a30THBIX
1 (ochopHBIX yaoOpeHwHii .
Ilpaxkxmuueckas paboma:

Ne 3. INomydeHne amMmmuaka, H3ydeHHUE
€ro CBOMCTB .

Boiuucnenun
— IO YpaBHEHUSIM XUMHUYECKUX peak-
180%0%1

6 IlimaHupoBaTh U OCYIIECTBIISITH Ha
MpPaKTHKE XUMHUYIECKHE DKCIIEPUMEHTHI,
MPOBOAUTH HAOIIOAEHUSA, AeIaTh
BEIBOJBI 10 pe3yJIbTaTaM dKCIIePH-
MEHTa .

6 CrnenoBaTh IpaBujIaM 0€30MacHOU
paboThI B 1a00paTOpUH IPH UCTIOIIB30-
BaHUHU XMMHUYECKOH MOCYyabl U 000pyHo-
BaHUA .

6 IIpon3BOAUTH BBIYUCICHHS 10 XHUMHUUE-

CKUM ypaBHEHHSIM .

Hcnonp30BaTh NpH BBITOTHEHUHT

Y4eOHBIX 3aJaHUN TeKCTHI yueOHUKa,

CIIpaBOYHBIE MaTepHaibl (IIEPHUOINIC-

CKYIO CUCTEMY XHUMHYECKHUX DJICMEHTOB

J. . MenaeneeBa, TabIUILy pacTBOPH-

MOCTH KHMCJIOT, OCHOBaHMH U coJjeil B

BOJI€, DJIIEKTPOXUMHUIECKHH P

HAIpPsSHKSHUH METaJlIoB) .

6 Vcrionp30BaTh NP BEITTOJTHEHUHN
Y4eOHBIX 3a/IaHUI U B IIpoOIecce
HCCIIEOBATEILCKON NeATEITbHOCTH
HAy4YHO-TIONYJIIPHYIO JINTEPaTypy
XHUMHYECKOTO COJIEPIKaHUsl, CIIpaBOY-
HBIE MaTepHansl, pecypcsl MHTEepHETA

o
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ewwedlodu senoged seHdawmdy

Ilpooonocenue maébn.

IIpumepHBbIe TeMBbI,
pacKpbIBalONUIMe JAHHbII
pa3zaes NporpaMmel,

M KOJIMYeCTBO YacoB,
OTBOIMMOE HA X U3y4eHHUe

OcHOBHOE coaepikanue

OcHOBHbIE BU/BI AeSITEJbHOCTH
o0yuarommxcs

Tema 6. 0611125 XapaKTepuc-
THKa XUMH4Y€eCKHX 3JIeMeH-
TOB IVA-rpynmnsi.

Yriepoa u KpeMHUI U UX
coeJHEeHUsA

(CRY)

Vriepon, amnoTponHbie MoauduKa-
LIMH, PacIIpOCTPaHEHHE B IIPHPOJIC,
r3nueckne 1 XUMHYECKHE CBOMCTBA .
Ancopbuus . Kpyrosopor yriepoaa

B IIPHPOJIE .

Oxcunsl yriepona, ux GHU3HNISCKHUe

M XUMHWYECKUE CBOHCTBA, NX ASHCTBUE
Ha )KUBBIE OPTaHU3MEI, ITI0JIy4YCHHE

U TIpUMEHEHWE . DKOoJIoThdeckue mpoodire-
MBI, CBSI3aHHBIE C OKCHUIOM YTJIepO-
na(IV); runore3a T00aTBLHOTO MOTEIIIC-
HUSI KJIMMAaTa; MapHUKOBBIA 3 (eKT .
VYronbHas KUCIIOTa U €€ COJIH, X
(usnueckre U XMMHYECKHE CBOICTBA,
roJlydeHue u npumeHeHue . KadectBen-
Hasl peakiys Ha KapOOHAT-HOHBI .
Hcnonb3oBaHue KapOOHATOB B OBITY,
MEIUIIMHE, POMBIIIJICHHOCTH, CEJlb-
CKOM XO3SIICTBE .

IlepBoHauyanbHbIE TOHATUS 00 OpraHu-
YEeCKHUX BEIIECTBaX KaK O COCIMHEHHMIX
yriaepoaa: 0COOCHHOCTH COCTaBa U
cTtpoeHus . [IoHsATHE 0 OMOJIOTHYECKHU
Ba)XKHBIX BEIIIECTBAaX: JKHpax, Oeykax,

6 OOBSICHATH 00IIMEe 3aKOHOMEPHOCTH

B U3MCHEHHU CBOWCTB JIEMEHTOB

IVA-rpynnsl u ux coeilMHeHui ¢ y4é-

TOM CTPOCHHS UX aTOMOB .

XapakTepn3oBaTh (QU3NIESCKUC

U XUMHYECKHE CBOMCTBA MPOCTHIX

BEIIECTB yIJjIepoJa U KPEMHUS U UX

coeUHEeHU# (OKCUIOB yriepoja,

YTOJIBHOW KHUCJIOTHI, KapOOHATOB,

OKCHJla KPEMHHUS, KPEMHUEBOI KHUCIIO-

ThI, CHJIMKATOB), CIIOCOOBI UX IOJIyde-

HUsI, IPUMEHEHHE U 3HAUYCHUE B

NpUPOJE U )KU3HHU UeJIOBEKa .

6 OrmnpenensiTh kKapOOHAT- M CUJIUKAT-
HOHBI B paCTBOPE .

6 OOBSICHATH CYyITHOCTbH DKOJIOTHYECKHUX
npo6IeM, CBSI3aHHBIX C HAXOXKICHHEM
YTJIEKHUCIIOTO Ta3a B OKPY KAIOIIeh
cpene.

6 NnnrocTpupoBaTh B3aMMOCBSI3b
HEOPTraHWYECKUX COCNUHCHUH yriiepoja
¥ OPraHUYECKUX BEIISCTB .

6 IInanupoBaTh U OCYIIECTBIIAThL Ha
MPAKTUKE XUMHYECKHAE DKCIIEPUMEHTHI,

o
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yrieBojax . MaTepuanbHOE €IUHCTBO
OpPraHUYECKUX H HEOPraHNYEeCKUX
COCAVHECHMUI .

Kpemunuii, ero ¢pusndeckue U XUMHAIE-
CKHE CBOMCTBA, IMOJIYYCHHE U IPUMCHE-
HHUE B DJICKTPOHHKE .

CoenuHeHus1 KPEeMHHUSI B IIPUPOJIC .
OOmue nmpeacTaBiaeHUs 00 OKCUIIE
kpemHUA(IV) 1 KpeMHUEBOH KHCIIOTE .
CuiikaTel, UX HCHOJb30BaHHE B OBITY,
MeIHUIMHE, IPOMBIIUICHHOCTH . Bax-
HEMHIIIe CTPOUTENbHEIE MaTepHaIbL:
KepaMHKa, CTEKIIO, [[EMEHT, OETOH,
’)kene300eToH . [IpoGiieMbr Oe30macHoro
HCIOJIE30BAaHMS CTPOUTEIBHBIX MaTe-
pHAalIOB B ITOBCEIHEBHOM KU3HH .

JleMoHCcTpanuu

Mojenu KpUCTaIIIMYECKUX PEIIETOK
anMasa, rpaduTa, MOJEKYJIBl Qyuiepe-
Ha.

AncopOuust pacTBOPEHHBIX BELIECTB
aKTUBUPOBAHHBIM yriéM . [IpoTuBoras .
Buneomarepuainsl: cuiMkaTHas Ipo-
MBIIUICHHOCTE .

Moznenu MoyeKyJl OpraHHM4ecKHUX Be-
HIECTB .

JlabopaTopHble U NPaKTU4eCKue padoThl
Jlabopamopnuiii onvim:
KagectBennas pe€aKius Ha Kap6OHaT—I/IOH .

OpOBOAUTH HAOIIOACHMUS, IEaTh
BBIBOJBI ITO PE3yIbTaTaM IKCIIEPUMEHTA .

6 CrnenoBaTh mpaBuiaM O0e30macHOU
paboThI B 1a00paTOpUH IPH UCTIOIIB30-
BaHUM XUMHUYECKOH MOCynsl U 06opyao-
BaHUA .

6 Vcrionp30BaTh NP BEIITOJTHSHUH
y4eOHBIX 3alaHUN TEKCTHl YUeOHUKA,
crupaBouHble MaTepuaisl (ITlepuognye-
CKYIO CUCTEMY XHUMHYECKHUX JIEMEHTOB
J1. 1. MennaeneeBa, TaGIUILy PaCTBOPH-
MOCTH KHCJIOT, OCHOBaHUM U COJIel B
BOJIC, DJIIEKTPOXUMHUYECKUHI P
HaIpsHDKEHUIT METaJIJIOB) .

6 Mcnionp30BaTh OpU BBIITOJTHEHUHN
Y4eOHBIX 3a/IaHHUI U B IIpoOIlecce
HCCIIeN0BATEIbCKON IEATEIIFHOCTH
HAYYHO-TIONYJISIPHYIO JUTEPATyPy
XHUMHYECKOTO COJIEPIKaHUsl, CIIpaBOY-
HbIe MaTepHaIlbl, pecypcsl IHTEpHETA
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ewwedlodu senoged seHdawmdy

Ilpooonocenue maébn.

IIpumepHBbIe TeMBbI,
pacKpbIBalONUIMe JAHHbII
pa3zaes NporpaMmel,

M KOJIMYeCTBO YacoB,
OTBOIMMOE HA X U3y4eHHUe

OcHOBHOE coaepikanue

OcHOBHbIE BU/BI AeSITEJbHOCTH
o0yuarommxcs

Ilpakmuueckue pabomuwi:

Ne 4 . ITomydeHne yTraeKuciIoro rasa .
KauecTBeHHas peaknusi Ha KapOOHAT-HOH .
Ne 5 . Pemrenne skcriepuMeHTaIbHBIX
3amad no reme «Hemeramibns .

Bovtuucnenusn

— [0 YPaBHECHUSIM XUMHUUYECKHUX peaK-
LU, €CIIW OOWH U3 PEarcHTOB JaH B BUIE
BOJIHOT'O PacTBOpa C U3BECTHOH MacCOBOM
noJeu

Paszaes 3. MeTasLibl U Ux coeauHenus (20 u)

Tema 7. OG1IHe CBOMCTBaA
METaJLJIOB
(49)

OOmiast XxapaKTepUCTHKA XUMHYECKHUX
SJIEMEHTOB — METAJUIOB Ha OCHOBAHHUH
ux nosoxkeHus B Ilepuonnueckoit
CUCTEME XUMUYECKHUX DJIIEMEHTOB

J .. MenneneeBa u CTpOSHHSI aTOMOB .
CtpoeHue MeTauioB . Mertamuinueckas
CBS3b U MeETalJMYecKas KpHCTaInde-
cKas pemérka DIeKTPOXUMHUIECKHUI
pAn HanpsbkeHud MetamnoB . dusnue-
CKHe U XUMUYECKHE CBOMCTBA METAJIOB .
OO6me crmocoObl MOTyYeHUsT METAJUIOB .

6 PacKkpbIBaTh CMBICIT U3y4aeMbIX
MOHSATUHA U MPUMEHSITH 3TH MOHSITHS
MPU OMHMCAHUN CBOWCTB BEIIECTB U UX
MpeBpaIICHUH .

6 OOBSICHATH O0IIHEe 3aKOHOMEPHOCTH B

W3MEHEHHUU CBOMCTB 3JIEMEHTOB-METAJ-

JIOB M UX COEIMHEHUH ¢ y4&TOM CTpoe-

HUSI UX aTOMOB .

XapakTepu3oBaTh CTPOCHUE METAJIJIOB,

ob1re GU3UISCKUE U XUMHUYICCKUEC

CBOMCTBA METAJJIOB .

o
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TTonsiTHE O KOPPO3WH METAIUIOB U
OCHOBHBIE CIIOCOOBI 3aIIUTHI OT KOPPO-
3un . CriaBbl (CTajidb, YyT'YH, JIOPATIOMU-
HH, OpoH3a), NX NpUMEHEHNEe B OBITYy U
TIPOMBITIUIEHHOCTH .

JleMoHCcTpanuu

O3HaKOMJICHHE C 00pa3laMy METAJJIOB U
CIJIaBOB, UX (PU3NYCCKUMHU CBOHUCTBAMH .
Mogenu KpucTaaIndecKux pemeToK
METaJIJIOB .

Bunmeomarepuansl: KOpPpPO3Ws METaIOB

JlaGopaTopHble M MpaKTHYeCKUe
pa6oTsl

JlabopamopHvie onvimoi:
O3HakomiIeHHEe ¢ OOpa3llaMHu CILUIaBOB
METaJUIOB .

3aBHUCHMOCTb CKOPOCTH PEaKIHH
MeTajla ¢ KHCJIOTOW OT IPUPOIBI
MeTajuia .

Botuucnenusn

— T10 ypaBHECHUSIM XUMHUYECKUX peak-
W1, €CJIM OJINH U3 PEarcHTOB COJICPIKUT
IpUMECH

6 XapakTepn3oBaTh oOIIHe CIIOCOOBI
TIOJTy4YEeHHs] METAJIJIOB .

6 CrenoBaTh mpaBUiIaM 0e30MacHOU
paboThI B 1ab0OpaToOpUM IPU UCIIOIB30-
BaHUHU XMMHUYECKOH MOCYyabl U 000pyHo-
BaHUA .

6 IIpon3BOIUTE BBIYUCICHHS 10 XHUMHUYeE-
CKUM ypaBHEHHSIM .

6 Vcrionp30BaTh OPYU BBHIITOJIHSHUH
y4eOHBIX 3alaHUl TEeKCTHl YUeOHUKA,
crupaBodHble MaTepuaisl (Ilepuoguue-
CKYIO CHCTEMY XUMHUYECKHUX 3JIEMEHTOB
J. . MenaeneeBa, TabIUILy pacTBOPH-
MOCTHU KHUCJIOT, OCHOBaHUM U coJiel B
BOJIE, JICKTPOXUMHUYECKUH Psiz
HAIpPsSHKSHUH METaJljIoB) .

6 Vcrionp30BaTh NPY BBHITTOJIHSHUH
Y4eOHBIX 3aJJaHUH U B IIpoliecce
HCCJIeIOBATEIIECKOM IesITETbHOCTH
HAyIHO-TIOIIYJISIPHYIO JINTEPATYPY
XHUMHYECKOTO COACPIKAHUSI, CIIPaBOU-
HBIE MaTepHansl, pecypcsl MHTEepHETA

Tema 8. BaxkHelilue meTaJi-
JIbl 1 UX CO€JUHEHUA
(16 9)

lemounsie metaue . [lonoxenue B
Ilepronnueckoit cucteMe XUMHUUECKUX
snemeHToB J| . 1 . MenneneeBa, ctpoeHue
aromoB . HaxoxaeHue B npupoje .

6 OOBSICHIATH O0OIIHE 3aKOHOMEPHOCTH B
H3MEHEHUU CBOMCTB DJIEMEHTOB-METAalI-
JIOB B TPyNIIax U UX COSIUHEHUII C
Y4€TOM CTPOEHHUS UX AaTOMOB .
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Ilpooonocenue maébn.

IIpumepHBbIe TeMBbI,
pacKpbIBalONUIMe JAHHbII
pa3zaes NporpaMmel,

M KOJIMYeCTBO YacoB,
OTBOIMMOE HA X U3y4eHHUe

OcHOBHOE coaepikanue

OcHOBHbIE BU/BI AeSITEJbHOCTH
o0yuarommxcs

Pduznyeckue M XHUMHUYECKHE CBOMCTBa
(Ha mpumepe Hatpus U Kanus) . OKCUABI
U TUAPOKCHUABI HATpUs U Kaiwus . [lpume-
HEHHE IIEIOYHBIX METAIIIOB U UX
COCITUHCHHH .

[lemoyHo3eMeIbHBICE METaJIBI MarHui
U KaJabluk, ctpoeHue aromos . [Tonoxe-
Hue B Ilepuonuueckoil cucreMe XuMuue-
ckux anemenToB [ . 1. Menneneesa .
Haxoxnaenue B npupojse . duznueckue u
XAMHUYECKHEe CBOMCTBA . BaxkHeiimme
COEJIMHEHUSI KaJIbIIUs (OKCHUI, THAPOK-
cu, cosn) . JKECTKOCTh BOJBI M CITOCOOBI
e€ yCTpaHeHHUs .

Amromunuii . Ilonoxenue B Ilepuonuue-
CKOM CHCTEME XHMHYCCKHX DJIEMCHTOB
J. 1. MenneneeBa, CTpO€HHUE aToma .
Haxoxnenue B npupoae . dusnueckue u
XUMHUYECKHUE CBOMCTBA . AM(OTEpHBIC
CBOMCTBa OKCH/JIA ¥ TUJIPOKCHUIA .

Keneso . [Tonoxenue B [leprnognueckoi
CHUCTCMEC XUMHUYCCKHUX DJICMCHTOB

J . 1 . Menneneesa, cTpoeHUEe aToMa .
Haxoxnenue B npupoae . Pusndeckue

6 XapakTepu3oBaTh GU3NISCKUE U XU-
MHUYECKHE CBOMCTBA IIPOCTHIX BEIIIECTB
METaJUIOB U UX COeIMHEHUH (OKCHUIOB,
THAPOKCHUIOB, COJICH), CITOCOOBI UX
MIOJIy9YeHHsI, IPUMEHEHHUE U 3HAaUCHNE
B IPUPOJIE U )KU3HU YEJIOBEKA .

6 Pacrio3HaBaTh ¢ MOMOIIBIO KaUECTBEH-
HBIX PEaKIU{ MOHBI METAJIOB (MarHus,
AJIIOMUHUS, IIUHKA, YKeJle3a, MeIH) .

6 IlnanupoBaTh U OCYIIECTBIISITH Ha
MMPaKTUKE XUMHUIECKHE YKCIIEPUMEHTHI,
MIPOBOJNUTH HAOIIOACHYSI, AeIaTh
BBIBOJIBI 11O pe3yJIbTaTaM 3KCIIEPUMEHTA .

6 CnenoBaTh mpaBmiIaM Oe30macHO# pabo-
TBI B J1a0OpaTOPUU INPHU HCIOJIB30BaHUU
XUMHYECKOH MOCyAbl U 000PYIOBaHHUS .

6 IIpon3BOOUTH BBIYUCICHHSI IO XUMHUE-
CKHUM YPaBHEHUSIM .

6 BricTpanBaTh pa3zBEPHYTHIE NHUCbMEH-
HBIE U YCTHBIE OTBETHI C OIIOPOH Ha
nHpopManuio U3 ydeOHHUKA U CIIPaBOU-
HBIX MaTE€pHaJIOB, TPAMOTHO UCIOJb30-
BaTh U3YUYEHHBIN NOHATUWHBINA anmapar
Kypca XUMHH .
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U XUMHYECKHUE CBOMCTBA . OKCHIIBI,
ruapoxcuasl 1 conu xenesza(ll)
u xenesza(Ill) .

JleMoHCcTpanuu

B3aumopeiictBue HaTpus ¢ BOJIOM .
OkpammnBa"ue IJIaMeHU HOHAMU HaTpHs
M KaJTus .

OxkpalunBaHue IJIaMeHU HOHAMU
KaJTBIIHA .

B3anmopeiicTBrue okcuaa KaJblus C
BOJIOM .

Buneomarepuansl: ropeHue xxenes3a B
KHUCJIOPOJIE U XJIOpE .

JlaGopaTopHble U NPaKTUYECKHUE PaGOThI
JlabopamopHvie — onvimol:
O3HakoMJIEHHE C O0pa3laMi aJTIOMUHUS
M €ro CIIJIABOB .

AMdoTepHBIe CBOMCTBa THAPOKCUIA
AJIFOMMHUSA .

KauecTBeHHBIE peaKkIlUi Ha HOHBI
JKesesa .

IIpaxmuueckue pabomuwi:

Ne 6 . JKEcTKOoCTh BOIBI U METOIBI €€
yCTpaHEHHS .

Ne 7 . Pemenne sKCIepUMEHTAIBHBIX
3a7a4 1o reme «Mertaniabsn .

Boiuucnenun

— TI0 YpaBHEHUSIM XHMHYECKUX peak-
111, €CJIU OAUH U3 pEearcHTOB JaH B
H30BITKE WJIU COJACPKUT HIPUMECH;

— MacCOBOMW JOJH BBIXOJa MPOIYKTA
peakunu

6 Vcrionp30BaTh NP BBHIITOJTHSHUH
y4eOHBIX 3aJaHHUI U B IIpoIecce
HCCIIEOBATENbCKON AeATEIbHOCTH
HayYHO-TIOITYJISIPHYIO JINTEPATypPy
XUMHUUYECKOT'0 COAEep>KaHUsl, CIIPaBOY-
HbIe MaTepualbl, pecypcbl IHTepHETA
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OxoHuaHnue maoi.

IIpuMepHbIe TeMBI,
packpbIBaloIIye AAHHbII
pa3jeJ1 IporpamMmsi,

Y KOJINYeCTBO 4acoB,
OTBOJMMOE Ha UX U3yYeHUEe

OcHOBHOE coaepiKaHue

OCHOBHBIE BU/BI AeATEJIbHOCTH
o6y4Jaomuxcs

Paspaen 4. XuMus 4 oKpy:kamomasa cpeaa (3 1)

Tema 9. BemyecTBa 1 MaTepu-
aJibl B )KU3HM YeJsIoBeKa
(34)

HoBsle MaTepHuansl 1 TEXHOJIOTHH .
BemecTtBa 1 marepuasibl B MOBCEIHEBHON
JKM3HH YeJIoBeKa . XUMUS U 3J0POBbE .
be3onacHoe nCnoap30BaHNE BEIIECTB

U XUMHYECKHX PEaKIHi B OBITY .
ITpupoaHbIe HCTOYHHUKH YTIIEBOIOPOIOB
(yromns, IpUpOAHEBIN Ta3, HeTH),
MPOAYKTHI X MepepaboTKH, UX POIb

B OBITY M IIPOMBITIUICHHOCTH .

OCHOBBI 3KOJIOTHYECKOI TPAMOTHOCTH .
XuMHUIecKoe 3arps3HeHHE OKPY>Karo-

mel cpens! (IpeAenbHO TOITyCTUMAst
koHUeHTpauus Bemects — I1JIK) .

Pons XuMuH B perIeHnn KOJIOTHISCKUX
nmpobiem

6 XapaKTepu30BaTh POJIb XUMHH B pa3-
JUYHBIX cdepax AesiTeIbHOCTH JIIOICH,
OCHOBHBIE BEIIECTBA U MaTEePHAIIbL,
MIPUMEHsIEMbIE B )KU3HU COBPEMEHHOTO
JeJIOBEKA .

6 OOBSICHATH yCIIOBUS 0€30IIaCHOTO
HCITOJIb30BAaHMUSI BEIIECTB U XUMHYE-
CKUX PEaKIHUi B OBITY .

6 AHaTM3MpPOBATh U KPUTHIECKH
OIIEHMBATh HH(GOPMAIIUIO O BIUSHUHI
MPOMBIIIUIEHHOCTH, CEJICKOTO XO3sH-
CTBa, TPAHCIIOPTA U JIp . HA COCTOSIHUE
OKpY>KalolleH cpesl .

6 YMeTh OKa3bIBaTh MIEPBYIO IOMOIIb MIPH
XUMHUYECCKUX OXKOorax u OTpaBJICHUAX .

6 [IppHIMaTh yd9acTue B 0OCY>KICHUN
po6IeM XUMHUYIECKOM U KOJIOTHYe-
CKOM HampaBJICHHOCTH, BBICKA3bIBaTh
CcOOCTBEHHYIO ITO3UIIHIO 110 ITpobiieMe 1
npeajgaratb BO3MOXHBIE IIyTH €€
peleHust




ITpu pa3paborke paboueil MporpaMMbl B TEMAaTHYECKOM IIJIaHUPO-
BaHWM JOJDKHBI OBITH YYTEHBI BO3MOYXHOCTH HCIIOJIb30BaHUS DJIEK-
TPOHHBIX (IHPPOBBEIX) 00pPa30BATEIILHBIX PECYPCOB, SBISIOMIUXCS
Y4e0HO-METOANYECKUMH MaTepuaiamMu (MyJIbTHMEOUIHBIE MPO-
rpaMMBbl, 3JIEKTPOHHBIE YYEOHUKH M 3aJlaYHUKH, DJICKTPOHHBIE OH-
OJIMOTEeKHU, BUPTyaJbHBIE JIa0OPAaTOPHH, UTPOBBIE MPOTPAMMBI, KOJI-
JIEKIUU TUQPPOBBIX 00pa3zoBaATEIBHBIX PECYpPCOB), WCHOJIB3ySMBIMH
JUIsT OOydYeHMsI M BOCIIMTAaHHS PAa3JIMYHBIX TPYHIl MOJIb30BaTeleH,
MIPEICTaBIICHHBIMU B 3JIEKTPOHHOM (LIM(POBOM) BHUJE U peaJIU3yIO-
muMU auaaktudeckue Bo3MokHocTu UKT, comepkaHue KOTOPBIX
COOTBETCTBYET 3aKOHOIATEIbCTBY 00 0Opa30BaHUH .

XUMUA. 8—9 Kknaccel 57
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