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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma MO XMMHH OCHOBHOTO oOIIero oopazoBaHus (yriyOJEHHBIH
YpOBEHB) COCTaBJICHAa HAa OCHOBE TPeOOBaHUI K pe3yibTaTaM OCBOSHHUS OCHOBHOM
o0pa3oBaTesIbHOI MpOorpaMMbl OCHOBHOT'O 00111ero 00pa3oBaHus, MPEICTaBICHHbIX
B ®I'OC OOQ, ¢ yuetoMm (enepanbHOii pabouei mporpaMMbl BOCIIUTAHUS.

[IporpaMMa mo xumuu paszpaboTaHa C LEIbIO OKa3aHHUS METOTUYECKOU
MIOMOIIIH YYUTEIIO B CO3/IaHUU paboUdell mporpaMMBbI 10 y4eOHOMY MpEeIMETY.

[IporpaMMa 1o XumuM AaéT MPEACTABICHUE O IENAX, OOIIeH CcTpareruu
oOydeHHs, BOCIHMTAHHA W PAa3BUTHS OOYYAIOLUIMXCA CPEICTBaMU Yy4eOHOIO
npeaMeTa, onpenessieT 00s13aTebHOe IPEIMETHOE COIEPKaHne, €r0 CTPYKTYpY MO
pasmenaM W TeMaM, pachpeliesieHhe 10  KjiaccaM, PEKOMEHAYEMYIO
MOCNIEIOBATEILHOCTh ~ M3YYEHUS XUMHH C Y4ETOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBfA3€M, JIOTUKM Yy4eOHOTrO TMpolecca, BO3PACTHBIX
ocobeHHocTel oOydaromuxcsi. B mnporpaMmmMe 1Mo XUMUM — YUUTHIBAIOTCS
BO3MOXKHOCTH Y4Y€OHOTO MpeAMEeTa B peaju3alud TpeOOBaHUM K IMJIaHUPYEMbIM
JUYHOCTHBIM, METANpPEAMETHBIM W TMPEAMETHBIM pe3yJabTaTaM OOydYeHUS U B
(GbOpMUPOBaHUN OCHOBHBIX BHIIOB y4eOHO-TIO3HABATEIbHON  NIEATEIHhHOCTH
00y4JaroIierocs Mo OCBOSHUIO YY4EOHOTO COJIEp>KaHMUS.

W3yuenne XuMuM HAa YpPOBHE OCHOBHOTO 00mero oOpa3oBaHUs
OpPHUEHTHUPOBAHO HA OOIIEKYIBTYPHYIO MOATOTOBKY, HEOOXOAMMYIO JIJIsl BRIPAOOTKU
MHUPOBO33PEHYECKUX OPHEHTUPOB, PA3BUTUS MHTEIUICKTYAIbHBIX CIIOCOOHOCTEH U
UHTEPECOB OOyYaroIUXCs, Ha MPOJODKCHHE OOydYeHHUs Ha YpPOBHE CPEIHETO
ob1mrero oopa3oBaHusl.

3HaHMEe XUMHH CIYXUT OCHOBOM 1751 (POPMHUPOBAHUS MHPOBO33PEHUS
00ydaroIerocs, ero MpeaCTaBICHU O MaTepUualbHOM EIMHCTBE MHpPA, BAKHYIO
POJIb UTPArOT GOPMHUPYEMbIE XUMUEH MPEACTABICHUS O MPEBPALICHUSIX YHEPTUU H
BEIIECTB B MpPHUPOJE, O MYTAX peLEHUs TI00adbHBIX MPOOJIEM YCTOHYHMBOIO
pPa3BUTHs YEJIOBEUECTBA — CBHIPHEBOM, DJHEPreTUYECKOW, NPOAOBOIBCTBEHHOU
npo6JieM, poOIEeMbI SKOJIOTHUECKON 0€30I1acCHOCTH, IPOOJIEM 3IPaBOOXPAHEHHUS.

N3yuenue xumun:

CIIOCOOCTBYeT  pealM3allid  BO3MOXKHOCTEH  JUIsi  CaMOpa3BUTUS U
dbopMHUpOBaHUS KyIbTYPBI IMYHOCTH 00YYAIONTUXCSI, X OOITIeH U PYHKITMOHAITBHON
IrPaMOTHOCTH;

BHOCHUT BKJIaJ, B (DOPMHPOBAHHE MBINUICHUS] W TBOPYECKHX CIIOCOOHOCTEMH
0o0ydJarImuXcsi, HAaBBIKOB WX CaMOCTOSITENIBHON  y4eOHOW  JesTeNIbHOCTH,
OKCIIEPUMEHTAJIBHBIX W HCCIEAOBATEIbCKUX YMEHHH, HEOOXOAMMBIX KaK B
MOBCEIHEBHOM JKM3HU, TaK U B MPOPECCHOHATBHON JAESITENbHOCTH;



3HAKOMHUT CO CHEMU(PUKON HAYYHOTO MBINUICHUS, 3aKJIaJIbIBAET OCHOBBI
MIPEICTABICHUA O €IUHCTBE MPHUPOBI U YEJIOBEKA, SBSETCS KIIOYEBBIM 3TAllOM B
(dbopMHUpPOBaHNN €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YUYaOIIUXCS;

crocoOcTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOUIEHUS! K €CTECTBEHHO-
HAy4YHbIM 3HAHUAM, K MPUPOJIE, K YETOBEKY, BHOCUT CBOM BKJIaJ B 3KOJIOTMUECKOE
o0Opa3zoBaHue 00yUJaIOIIUXCS.

JlanHble HampaBieHUs B OOyUYEHHWH XMMHUU OOECIIEUMBAIOTCS CHEIU(PUKOIM
coliepaHusl TpPEeIMETa, KOTOPbIM SIBISETCA MEJaroruyeckd aJaanTHPOBAHHBIM
OTPaKEHUEM ONPEIETICHHOTO 3Tara pPa3BUTUSL XUMUU.

YrinyOnéHHbI KypC XUMUHU OCHOBHOTO OOIIEro oOpa3oBaHUsl OPUEHTHPOBAH
Ha OCBOCHHE OOYYaIOIIUMHUCS CUCTEMbI NIEPBOHAYAILHBIX MOHATUNA XUMUHU, OCHOB
HEOPTaHWYECKON XWMHUHU, OCHOBOIOJIATAIONIUX MPEACTABICHUN O0IIed XUMHUH U
OTJIETbHBIX 3HAUUMbIX MOHATHIA OPraHUYECKON XUMUHU.

CrpykTypa coaepkKaHus MPOrpaMMbl IO XMMHUU CPOPMHUPOBAHA HA OCHOBE
CHUCTEMHOT0 mojaxona K e€ uzyudeHuto. CoaepkaHUE CKJIAIbIBACTCS U3 CHUCTEMBI
MOHATUN O XUMHYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI ITIOHATUH O XUMHYECKOU
peakuu. O0e 3TH CUCTEMBI OPTAHW30BAHBI MO MPHUHIUITY TOCIEIOBATEIHHOTO
Pa3BUTHS 3HAHUM Ha OCHOBE TEOPETUUECKUX MPE/ICTABICHUN PA3HOTO YPOBHS:

aTOMHO-MOJIEKYJIIPHOM TEOPUU KaK OCHOBBI BCEIO €CTECTBO3HAHMS;

[Tepunonnueckoro 3akona J[.1. MeHneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

YYEHHS O CTPOCHHH aTOMa U XHMHUYECKOU CBSI3H;

MPEACTABICHUI 00 SNEKTPOIUTUYECKON AUCCOLMAIIMY BEIIECTB B paCTBOPAX;

0 XMMUYECKOW KMHETHKE U TePMOJUHAMUKE.

B oCHOBY TeopeTHMYeCKMX 3HAaHUW TMOJOKEHbl SMIMPUYECKU MOJTYyUYECHHbIE
dakTtel. TeopeTnyeckue 3HAHUST PA3BUBAIOTCSA MMOCIIEIOBATEILHO OT OJHOTO YPOBHS
K Jpyromy u oOecrneyuBaloT OOy4YalomUMCS BO3MOXHOCTh OOBACHATH U
IPOTHO3UPOBATh CBOMCTBA, CTPOEHUE M O0JACTU MPAKTUYECKOTO MPUMEHEHUs
U3Y4YaeMbIX BEILECTB.

OcBoeHue coaepKaHWs MPOTPAMMBI IO XHUMHH  MPOUCXOAHUT  C
WCITOJIb30BAHNEM 3HAHUN U3 paHee N3yUYCHHBIX YICOHBIX IPEIMETOB: OKPYKAIOIIAN
Mup, Ouoorus, pu3nka, MaTeMaThKa, reorpadus, TEXHOJIOT U, UCTOPUS.

[Iporpamma OCHOBHOrO 00IIero oOpa3oBaHUA MO XUMHUM (yTIIyOJIEHHBIM
YpPOBEHb) OpPHMEHTHPOBAHA HA COXpaHeHUE (PYHIAAMEHTAILHOIO XapakTepa
oOpaszoBanms, cHermuUKN y4eOHOTO TIpeAMeTa ¢ OOECIeYEHUE YCIEITHOTO
oOydeHHss Ha CIEAyIoleM ypoBHE oOpaszoBaHusi. B mporpamme mo xumuu
peanu3yeTcsi pa3BHUBAIOLas W MPaKTUYECKas HAMPaBICHHOCTh OOYYEHHUS XHMHH,
muddepennpanuss  00ydeHHs,  BKJIOYammas — NpoQUIbHYIO  MOATOTOBKY
oOyyaromuxcsi M MOCHEAYIOIIee CaMOOINpeaesiecHne B BbIOOpE HaNpaBieHUA
oOydeHus: B po(UIbHBIX KJ1accax.



YrnyOnéHHoe W3ydyeHHWe XUMUM  CIIOCOOCTBYeT  peanu3anuyd  3aaad
poecCHOHATLHON OPUEHTAIUY U HAMPABJIEHO HA MPEOCTABICHUE BO3ZMOKHOCTH
KOKIOMY OOYyYaromeMycsi TMPOSIBUTh CBOM WHTEIUICKTYallbHBIE W TBOPYECKUE
CIIOCOOHOCTH MPU U3YUYEHUH YUEOHOI0 MpeIMeTa, HEOOXOAUMBIE JJII IPOJOJIKEHUS
00pa3oBaHus U TAJIbHEHUIICH TPYI0BOHM AEATEILHOCTH.

[Iporpamma 1o xumum (yriayOJE€HHBI YpOBEHb) TIpEeIHA3HAYCHA IS
WCITOJIb30BAaHUSI B 00OpPa30BATENBHBIX OPTaHU3AIMAX, PEATU3YIOMUX MPOrPAMMBI
nuddepentiupoBanHoro (yriyoJ€HHOro, MpOQPUILHOTO) H3YyYEHHUS OTIACIbHBIX
y4eOHBIX MPEAMETOB HAa YPOBHE OCHOBHOI'O 00IIIETO 00pa30BaHUs.

OOpazoBaTenbHble (PYHKIUUM XUMHUHU, U3y4aeMOM Ha YIIIyOJIEHHOM YPOBHE,
peanu3yroTcs B mpoliecce GOpMUPOBAHUS 3HAHUN OCHOB XMMHUYECKON HAyKW Kak
00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, OOJACTH MPAKTUYECKOW IESITEIIbHOCTH
4yeJioBeKa M OJIHOTO U3 KOMIIOHEHTOB MHPOBOHM KyJNbTYyphl. 3ajada y4eOHOIo
IpeMETa COCTOUT B (POPMUPOBAHUU CUCTEMbBI XUMUYECKUX 3HAHUM — BaXKHEHIIINX
(bakToB, MOHATUH, 3aKOHOB M TEOPETUUECKUX MOJIOKEHHM, JOCTYMHBIX 0000IIeHU
MHUPOBO33PEHYECKOTO XapakTepa, s3blKa HAyKH, B TPHOOIICHUU K HAYIHBIM
METO/JaM TIO3HAHUS TIPU U3YYCHUH BEIIECTB U XUMHUYECKUX PEaKIIUi,
(GbOpMHPOBAaHNUY W PA3BUTHUH MTO3HABATEIIBHBIX YMEHHUHA U CITOCOOOB JICSATEIBHOCTH U
UX TPUMCHCHHH B Y4YEOHO-TIO3HABATCIIBHOW M YYCOHO-HCCIICIOBATEIBLCKOU
NeATEeTLHOCTH, OCBOCHHMHM TIPaBWJ 0OE€30MacHOTO OOpallleHuss C BEIIECTBAMH B
ITOBCEHEBHOM KU3HMU.

[{enu u3ydyeHus: XUMUU OTPAKaIOT HANPABIEHHOCTh 00YUYEHUsI Ha PA3BUTHE U
caMOpa3BUTHE JUYHOCTH, GOPMHUPOBAHUE €€ UHTEIUIEKTa U 00IeN KyJIbTYpBhI.

N3yuenne XMMUM HAPABJICHO HA JOCTHUXKEHUE CIEAYIOIIUX 1ICJICH:

dbopMHpOBaHUE WHTEIUIEKTYaJdbHO Pa3BUTONM JUYHOCTH, TOTOBOM K
caM000Opa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSITEIPHOMY NPHHITHIO DPEIICHUMH,
CIOCOOHOM aIanTUPOBATHCA K OBICTPO MEHSIOIUMCS YCIOBUSAM KU3HU;

(dbopMHpOBaHUE CUCTEMBI XUMUYECKUX 3HAHUN KaK KOMIIOHEHTA €CTECTBEHHO-
HAyYHOW KapTHHBI MHPA, KaK OCHOBBI [IJI1 MOHUMAHUS XHUMHYECKOW CTOPOHBI
SIBJICHUM OKPYKAIOIIET0 MUPa, OCBOCHHUE S3bIKa HAYKH;

npuoOIIeHNE OO0YYaromUXCsl K CaMOCTOSITENIPHOW TO3HABaTEIbHOW U
UCCJIEIOBATENIbCKOW  JICSITENIBHOCTH, K  Hay4YHbIM  METOJaM  IO3HAaHUf,
dbopMHpOoBaHHE MOTUBALIUU U PA3BUTHE CIIOCOOHOCTEN K M3YUEHUIO XUMUU;

dbopmupoBanue  oO0mel  (QYHKIIMOHAILHOW ©  €CTECTBEHHO-HAYYHOU
TPAaMOTHOCTH, B TOM YHCJIE€ YMEHHH OOBSICHATH U OICHUBATH SIBIICHUS
OKPY’KaIOIIETO MHPA, UCIOJIb3YSl 3HAHUS U ONBIT, MOJYYEHHBbIE MPU H3YUYEHUU
XUMUH, IPUMEHSTh UX MPU PEIIeHUH TPOOJIEM B MOBCEIHEBHOM KU3HU U TPYAOBOU
NEeSTEeIbHOCTH;



pa3BuTHe Yy OOydaloluXCs HHTEpeca K HU3YYCHHIO XUMUU U cdepam
NEeSATeTbHOCTH, CBS3aHHBIM C XHMHEH, MOTHBAIlUA K OCO3HAaHHOMY BBIOODY
COOTBETCTBYIOIIETO MPOMUIIS U HAITPABICHHOCTH JATbHEHIIIET0 00ydYeHNUS,

OCO3HAHUE LIEHHOCTU XMMHUYECKHX 3HAHUW B JKM3HU YEJIOBEKA, MOBBIIICHUE
YPOBHSI JKOJOTUYECKOM KyJNbTYphbl, HENPUSITHE JEUCTBUM, MPUHOCSIIUX BpEl
OKPYKaIOIIEH Cpee U 310POBbIO JIFOAEH;

pruoOpeTeHNE O0YUYaAIOIUMHUCS OMbITA CAMOIIO3HAHUSI, KIIFOUEBBHIX HABBIKOB
(KJTHOYEBBIX KOMIIETEHIIMH ), HEOOXOAUMBIX JJI PA3TUYHBIX BUIOB €SI TEIbHOCTH.

Ha yriy6nénnoe nsyuenue yueOHOro npeamera « XuMus» oTBoauTcs mo 102
yaca B 8 1 9 kiaccax (3 yaca B Henento), Bcero 204 yaca 3a Ba rojia 00y4eHusl.



COJAEPKAHUE OBYUYEHUA
9 KIIACC

BemecTBo U XMMHYECKas] peaKUMs

[ToBTOpeHne u yriayOsieHue 3HAHUM OCHOBHBIX pa3leloB Kypca 8 Kiacca.
Crpoenune atomoB. CBOMCTBA aTOMOB XMMUYECKHUX DJIEMEHTOB, X KOJIMYECTBEHHbIE
U KAuyeCTBEHHBIE XapPaKTEPUCTUKH (paauyc, 3JIEKTPOOTPULIATETBLHOCTh, DHEPTHUs
noHuzanun). [locnenoBaTreabHOCTh 3aMOJIHEHUS JIEKTPOHHBIX OpOUTael aTOMOB
ManbIiX nepuofoB. OcCOOEHHOCTH 3amoJIHEHUS 3JEKTPOHHBIX OpOUTajeil aToOMOB
OonpmMX mepuoAoB. llepuomnueckas cucTeMa XUMUYECKHUX SJIEMEHTOB B CBETE
NPEACTAaBICHU O cTpoeHun aroma. CTeneHb OKHUCIEHUS W BaJIEHTHOCTD.
[IpencraBiieHre 0 NEPUOANYECKON 3aBUCUMOCTH CBOMCTB XMMUYECKUX AJIEMEHTOB
(371EKTPOOTPULIATENBHOCT, OKHCJIUTEIIBHO-BOCCTAHOBUTEIILHBIE CBONCTBA,
KHCJIOTHO-OCHOBHBIE CBOWCTBA OKCHJIOB U THIPOKCUIOB) OT CTPOEHHUS aTOMa.

Crpoenue BemiecTBa. BeliectBa B TBEpIAOM, KUJIKOM M Ta3000pazHOM
COCTOSHMM. Buabl XMMHYECKOM CBSI3U: HOHHAsA, KOBaJIEHTHAas (HEmoJisgpHasi,
noJisipHasi); OOMEHHBIH U JIOHOPHO-AaKLENTOPHBIM MeXaHu3M 00pa30BaHUA
KOBAJICHTHOM CBSI3H.

MexMoneKyspHble B3aUMOJEHCTBUS (BOJOpOAHAs CBsA3b, CHIIbI BaH-aep-
Baanbca). Tunsl KpucTalIMueCKUX PEIIETOK — aTOMHAsi, HOHHAs, METalInyecKasi,
MOJIEKYJIIpHAsi — 1 OCOOEHHOCTH UX CTPOEHHUS. 3aBUCUMOCTh CBOMCTB BEILIECTBA OT
THIIA KPUCTAJUIMYECKON PELIETKH U BUAA XUMUYECKOU CBSA3H.

OCHOBHBIE ~ 3aKOHOMEPHOCTH  IPOTEKaHUS  XUMHYECKHUX  pPEaKLUil.
Knaccudukanusa XuMUYECKHX peakuuid MO pa3jiudyHbIM IMpU3HAKaM (10 YUCITYy U
COCTaBY Y4YAaCTBYIOIIMX B pPEaKUUMU BELIECTB, MO TemioBoMy »3ddekrty, Mo
U3MEHEHHUIO CTETEeHEW OKHCIECHUS XUMUYECKHX 3JIEMEHTOB, IO OOpPaTUMOCTH, IO
YYACTHIO KaTajau3aTropa, [0 arperaTHOMY COCTOSIHUIO PEarupyrolInX BELECTB).

DneMeHThl XUMUYECKON TEPMOJUHAMUKN. DHEPreTUKAa XUMUYECKUX PEaKIIH.
TernmoBoit 3pHEeKT XUMHUYECKONH peakinHu. DK30- U HJAOTEPMUUYECKUE PEaKIINH,
TEPMOXUMHUYECKUE ypaBHEHMS. 3akOH l'ecca m ero cienctBus. BeruucneHus mno
TEPMOXHUMUYECKAM YPABHECHUSIM.

[ToHsiTHE O CKOPOCTH XMMHYECKOW peakuuu. 3aKOH JEHCTBYIOLIMX Macc.
@akTOophl, BAUSAIOMINE HA CKOPOCTh XMMHUYECKOM PEAKIMU. DHEPrus aKTUBALUU.
[Tonsarue o katanuze. DepmeHThl. UHTUOUTOPHI.

[TonsiTue 06 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakuusax. [lonstue o
XAMUYECKOM paBHOBecuu, npuHuun Jle Illarenpe. VYcnoBus cmemeHus
XUMHYECKOTO paBHOBeCHA. PaKTOphI, BIMAIOIIME HA COCTOSHUE XHUMHUYECKOIO
paBHOBecuda. [IporHo3upoBaHHe  BO3MOXHOCTHM  IMPOTEKAHUS  XUMHUYECKHUX



MIPEBPAIICHUA B PA3IMYHBIX YCIOBUSAX HA OCHOBE MPEICTABICHUNA 00 M3YUYEHHBIX
AJIEMEHTAaX XUMUYECKOW KHHETUKU U TEPMOJUHAMHUKHU.

OKUCAUTENBHO-BOCCTAHOBUTEIIHHBIC peakiuu. OKucauTenpHO-
BOCCTAHOBUTEJBHBIE CBOMCTBA XUMUYECKHUX 3JIEMEHTOB, 3aBUCUMOCTb OT CTENECHU
OKHCJICHHS. BakHple OKHCIHMTENIM U BOCCTaHOBUTENU. llepmaHraHar kanus
(xapakTepuctuka). CocTaBieHUE YPAaBHEHUN OKHUCIUTEIbHO-BOCCTAHOBHUTEIBHBIX
peaxIuii ¢ CIOJIb30BaHUEM METO/1a JIEKTPOHHOTO OajaHca.

DJIEKTPOJIUTUYECKAsA JHUCCOLMalus. XHUMHUYECKHE pPEaKkUMH B PacTBOpax.
Teopus 3JIEKTPOAUTHUECKON AUCCoMALMK. PacTBOpeHne Kak PU3NKO-XUMUYECKUN
nponecc. I[loHAaTHe o0 ruOpaTax W KPUCTAUIOTHAPATAX. OJIEKTPOJIUTHI U
HERJIEKTPOIUThl. KaThoHbl, aHWMOHBL. MexXxaHuU3M JUCCOLMALIMM BEIIECTB C
pa3TUYHBIM BUJIOM XUMUYECKON CBsI3U. CHIIbHBIC U cT1a0bIe JIEKTPOIUTh. CTEreHb
JUCCOLUMALNK, KOHCTaHTa Jaucconranuu. HOHHOe TpOM3BEAEHUE  BOJBI.
Bopopoaueiii  nokaszatenb. WHAMKATOpPBI. DJIEKTPOJIUTUYECKAS AUCCOLMAIUS
KHCJIOT, OCHOBaHUM U COJICH.

Peakiuun noHHOTO OOMEHA. Y CIOBUS MPOTEKAHUS PEAKIIMA HOHHOTO OOMEHa.
MounekyJipHble, MOJHBIE U COKPAILIEHHBIE HOHHBIE YpaBHEHUs peakuuii. CBoMCTBa
KHCJIOT, OCHOBaHUW M COJied B CBETE NPEACTaBICHUM 00 3ICKTPOITUTHYECKOU
nuccounanyu. KauecTBeHHbIE peakliMi Ha NOHBI.

['upponus conei. loHHbIE ypaBHEHUs THIpOIHA3a Coer. XapakTep cpeasbl B
BOJHBIX PaCTBOPAX COJIEH.

OKCINEpUMEHTAIbHOE M3YYEHHUE BEUIECTB U SBJICHUN: O3HAKOMIICHHE C
MOJENSAMU KPUCTAJUIMYECKUX PEMIETOK HEOPTraHMYECKHX BEUIECTB — METAILIOB U
HeMeTaJuIoB (rpaduTa U aaMasa), CIIOKHBIX BEIIECTB (XJI0OpUIa HATPHUsA);

UCCJIEI0BAHNE 3aBUCHUMOCTU CKOPOCTH XUMMUYECKON PEAKIUU OT BO3ACHCTBUSA
pa3nuuHbIX (AaKTOPOB;

OTBITHI, WJUTIOCTPUPYIOLIKE 00PATUMOCTh XUMHUUECKUX PEAKIIMIA;

UCCIIEOBAHUE DJIEKTPOIPOBOJHOCTH PACTBOPOB, IpolEcCa AUCCOLUALNAU
KHCJIOT, IIEI0YEH U COJIEH;

MPOBEJCHUE ONBITOB, WIIOCTPUPYIOIIUX MPU3HAKUA MPOTEKAHUS PEAKIIUA
MOHHOTO 0OMeHa (oOpa3oBaHUE OCa/Ka, BhIICICHUE Ta3a, 00pa30BaHUE BOJIBI);

MIPUMEHEHUE WHIUKATOPOB (JJaKkMyca, METHJIOpaHka u peHondranenna) s
ONPENEIICHUS XapaKTepa CPeAbl B pACTBOPAX KUCIOT, OCHOBAHUI U COJIEH;

MPOBEJEHUE  OMNBITOB, WUIIOCTPUPYIOUIUX  IPUMEPHl  OKUCIUTEIHHO-
BOCCTAHOBUTEIBHBIX pEAKUUi (TOPEHUE, PEAKIINH Pa3JIOKEHUS, COEIUHEHNUA);

pacro3HaBaHUE HEOPTraHUYECKUX BELIECTB C ITOMOUIIBI0 KAaYECTBEHHBIX
peaKuuii Ha HOHBIL;



pElIEHHE OKCIEPUMEHTAIBHBIX 3a7ad 1o TemaMm: «OKHCINUTEIbHO-
BOCCTAHOBUTENbHBIE peakuuu», «l'uapoaus conei», «IIEeKTPOIUTHYECKAs
JUCCOLIHALIUS.

HemeTa/liibl U HX COeAUHEHUS

OOmiast xapaktepucTuka HemeTaiioB. OCOOEHHOCTM CTPOEHHUS aTOMOB
XUMHUYECKUX 3JIEMEHTOB, MPOCTBIX BELIECTB, autoTponus. OKHUCIUTEIBHO-
BOCCTAHOBUTEJbHBIE CBOWCTBA HeMeTaluioB. CpaBHUTENbHAs XapaKTEPUCTHKA
COE€IMHEHUN HEMETAJLIOB.

OOmiass xapakTepucTuka TrajoreHoB. (OCOOEHHOCTH CTPOEHHUs aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (PU3MUEecKUe CBOMCTBA MPOCTHIX
BEILECTB — FAJION€HOB. XMMHUUYECKHE CBOMCTBA HA PUMEPE XJI0pa (B3aUMOIEHCTBHE
C METaJUlaM{, HEMETaulaMH, BOJOW, wienoyamu). Xiopoojopoa. CodsiHas
KHUCJIOTa, XUMUYECKUE CBOMCTBA, MOJYyYEHHUE, NMPUMEHEHHUE. JlercTBHUE Xjopa U
XJIOPOBOJIOPOa HAa OPraHU3M YesloBeKa. BakHel e XJI0pyuIpl ¥ UX HAXOXKICHHUE B
npupoze. [loHaTne 0 KHCI0pOoACOAEPKAMX KUCTIOTAX XJIOPA U UX COJIAX.

VVIA-rpynmel. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEpHBIE CTENCHU
okucienusa. CtpoeHue u pu3NUECKHUe CBOWCTBA MPOCTHIX BELIECTB — KUCIOPOJa U
cepbl. AJJIOTPOIIHbIE MOAM(PUKALUN KUCIOPOAa U Cepbl. XUMHUUYECKHE CBOMCTBA
cepbl (B3aMMOJCIHCTBHE C HEMETaUlaMU, METaulaM{, KOHLIEHTPUPOBAHHBIMU
a30THOM M cepHOM Kucioramu). CepoBoaOpOn, CTpOCHHE, (PHUIUYECKUE U
XUMHUYECKUE CBOMCTBAa (KUCIOTHBIE M BOCCTAHOBUTEIBHBIE CBOMCTBA). OKCHBI
cepbl KakK MPEACTABUTENM KUCIOTHBIX OKCHIOB. CepHHCTas KUCIIOTa U €€ COJIH.
CepHas kucnoTa, pu3nuecKkrue 1 XUMHUYECKHUE CBOMCTBA (00II1e KaK MpeacTaBUTeNs
KJ1acca KUcnoT U crneunpuueckne). Cou CepHON KUCIOThL. XUMUYECKUE PEAKIINH,
JeKale B OCHOBE IMPOMBIIUIEHHOTO CHOC00a MOJIYYEHHs] CEpHOM KHUCIOTHI.
[IpencraBieHuss 0 XUMUYECKOM MPOU3BOJCTBE U CBSI3aHHBIX C HUM MPOQECCHSIX.
[IpumeHeHue cepHOl KUCIOTHI U cyib(paToB. KauecTBeHHbIE peakIuu Ha CyIb(UT-
, cynbGua- u cyibdaT-aHMOHbl. HaxoxaeHue cepbl U €€ COeUHEHUN B MPUPOJIE.
XUMHUYECKOE 3arps3HeHHE OKpPY:KaroIlel cpeibl COCAUHEHUSIMU Cepbl (KUCIOTHBIE
TOXKIH, 3arpsi3HEHUE BO3/1yXa), CIIOCOOBI €To MPEeI0TBPAILEHUSI.

OOmas xapakrepucTuka 37eMeHTOB VA-rpymnmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapPAKTEPHBIE CTEIIEHU OKHCIICHUSI.

A30T, pacnpocTpaHeHHE B MPUPOAE, (PU3NYECKUE M XUMUYECKHE CBOMICTBa
(B3aMMOJEHCTBHE C METAJIaMH, BOJOPOAOM, KuciaopoaoM). KpyrosopoT a3ora B
npupore. AMMHUAK, ero (u3nueckue M XHUMHUYECKHE CBOWCTBA (OKHCIICHHE,
OCHOBHBIE CBOICTBa BOJAHOI'O pacTBOPa), IPUMEHEHHE U NIOJTy4YEHUE B JabopaTropun
U TIPOMBINUIEHHOCTH. VOH aMMOHMS, JTOHOPHO-AaKLENTOPHBIM MEXaHU3M €ro
oOpazoBanus. Coim aMMOHMs, HMX (U3MYECKHE U XUMHYECKHE CBOHCTBA
(pa3yioKeHHMEe M B3aMMOJEHCTBHE €O ILIeslo4yamu), npuMeHeHue. KauecTBeHHas



peakiusi Ha uoubl ammoHusa. Okcuasl azota (I, I1, IIL, IV, V). A3zotucTas kucnoTa.
A3OTHAas KHCIIOTa, €€ MOody4YeHue, PU3NIECKUEe U XUMUIECKUE CBOIMCTBA (00IIIHe KaK
NPEICTaBUTENS KiIacca KHCIOT M crneuuduyueckue), mpuMeHeHue. XUMHUYECKHe
peaKkiuu, JIeXkKalire B OCHOBE MOJYyYEHHUS a30THOM KHUCIIOThI B MPOMBIILIEHHOCTH.
Hutpatet u Hutputhl. KauecTBeHHBbIE peaklMM HA HUTPAT- U HUTPUT-aHUOHBI.
XUMUYECKOE 3arpsi3HEHNE OKPYKAIOLIEH Cpeibl COEAMHEHUAMHU a30Ta (KUCIOTHBIE
TIOKIH, 3arpsi3HEHUE BO3/1yXa, TOUBHI U BOJJOEMOB).

docdop, atorponHbie Moaudukanuu Gocdopa (6emnbiii U KpacHbii docdop),
bu3nYecKue 1 XuMUYECKHUE CBOMCTBA (B3aMMOJIEHCTBHE C METaNIaMU, KUCIIOPOJIOM,
rajioreHamu, KOHIIEHTPUPOBAHHBIMU a30THOM M cepHON Kucimotamu). OKCUIbI
docdopa (III, V), dochopras kucnora, ¢pu3nUecKue W XUMUYECKHE CBOMCTBA,
nonyuenue. KauectBeHHas peaknuss Ha Qocdar-uonsl. IlpencraBienus o
rajnorennax docdopa (I, V).

[ToHsiTHE O MUHEPAIBHBIX YAOOpEeHUsIX. A30THBIE, (PochopHbIE, KOMITIIEKCHbBIE
ynoopeHusi. XMMUYECKOe 3arps3HeHHE OKpYKarollel cpebl COEAMHEHUAMHU a30Ta
u docdopa.

OOmas xapakTepucthka 31eMeHTOB [VA-rpynmbl. OcoOEHHOCTH CTPOEHHUSA
aTOMOB, XapaKTEPHbIEC CTENIEHU OKUCIICHUSI.

VYraepon, amnorpornHbie Moaudukanuu (rpadut, anMas, QysiepeH, rpadeH,
HAHOTPYOKHM), (U3MYECKHE U XWMHUYECKHE CBOMCTBA TMPOCTHIX BEIIECTB
(B3aMMOJIEHCTBHE C METa/NIaMH, HEMETaJUIaMH, KOHIICHTPUPOBAHHBIMH a30THOU U
cepHoit kucioramu). [lonsitue o0 amcopoiuu. Kpyrosopot yriepoja B mpupoje.
Oxkcuppl yrieposa, ux GU3NUYECKUe U XMMHUYECKUE CBOMCTBA, JCHCTBUE HA KUBbHIE
OpraHu3Mbl, MOJYyYE€HUE U MPUMEHEHHE. JKOJOTUYECKHE MpoOIeMbl aTMOC(EpHI,
cBs3aHHBIE ¢ OKcusioM yraeposa (IV). YronpHas kucinora u ee conu, ux pusndeckue
U  XUMHUYECKHE CBOWCTBA, TOJNlydeHHWe ©  mnpuMeHenue. KapOoHaTsl,
THAPOKapOOHATHI, WX CBoWcTBa. KauecTBeHHas peakimus Ha KapOOHAT-MOHBI.
Hcnonp3oBanne kapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIJICHHOCTH U CEIBCKOM
XO34UCTBE.

[TepBoHa"aIbHBIE TTOHATHS 00 OPraHUYECKHUX BEIIECTBaX KaK O COCTMHEHUSIX
yIaepojaa: YIrJIeBOAOPOabl (METaH, 3TaH, STUJICH, alleTHJICH), 3TaHOJ, TJIHULEPHH,
yKcycHasi kucioTa. [IpupoaHbie UCTOYHUKUA YTIEBOAOPOIOB (Yrolib, IPUPOIHBIN
ra3, HepTh), MPOAYKTHI UX IMEPEepabOTKU, UX POJb B OBITY W MPOMBIILICHHOCTH.
[TonsiTe 0 OMOTOTUYECKH BaXKHBIX OPTaHWYECKUX BEIIECTBAX — XKUpax, Oelkax,
yIIeBOJaX — W WX POJM B JKW3HM deloBeKa. EIMHCTBO OpraHWYEcKUx u
HEOPTaHWYECKUX COSAMHECHU.

Kpemuuii, ero ¢usmyeckue u XUMUYECKHE CBOMCTBA (B3aUMOJEUCTBHUE C
MeTallaMH, KUCJIOPOJIOM, YIJIEpOAOM, rajoreHaMu), MOoJydyeHue U MPUMEHEHUE.
Ponb kpemuust B npupone u texuuke. Oxkenn kpemuus (IV), kpemMHueBast Kuciora,



CHJIMKATBI: (PU3NUECKHE U XUMUYECKUE CBOICTBA, TOJTyUYeHHE U IPUMEHEHNUE B ObITY
Y IPOMBIIUIEHHOCTH. BakHeillne cTpOUTENbHbIE MaTepUalibl: KEPAMHUKA, CTEKJIO,
IIEeMeHT, OeToH, >kene300eToH. [IpobOmeMbl 0€30macHOTO  WCIMOJIB30BAHUS
CTPOUTEIBHBIX MAaTEPUAJIOB B [IOBCEIHEBHOM KU3HH.

bop. Ocobennoctu crpoenus: atroma. O0ue npeacTaBieHus 0 PU3NYECKUX U
XAMHUYECKUX CBOMCTBaX. bopHas kuciora.

OKCHEpUMEHTAIBHOE U3YUYEHHUE BEIIECTB U SIBJICHUI:

03HaKOMJIEHHE ¢ 00pa3liaMH MPUPOJIHBIX XJIOPUAOB (TaJIOr€HUI0B);

MIPOBEJICHUE OMNBITOB, OTPAKAOIMIMUX (U3MUYECKUE U XMMHYECKHE CBOMCTBA
raJIOr€HOB U UX COEJIMHEHUN;

M3y4YE€HUE CBOMCTB COJISIHOM KUCIIOTHI;

POBEJCHNE KaueCTBEHHBIX PEaKIMid Ha XJIOPHUI-, OPOMUI- U HOJUA-UOHBI U
HaO0JI0ICHUE MPU3HAKOB UX MPOTEKAHUS;

03HaKOMJIEHHE ¢ 00pa3liaMH CEephl U €€ MPUPOIHBIX COCTUHEHHUI;

HaOMrofeHNe  mpolecca  OOyrauWBaHWMS —~— caxapa  [ojJ  JACHCTBUEM
KOHIEHTPUPOBAHHOW CEPHOU KUCIIOTBHI,

U3y4YEeHHE XUMHUECKUX CBOWCTB pa30aBICHHON CEpPHOM KUCIOTHI;

MPOBEICHHE KaYECTBEHHBIX peaKuil Ha CyIb(UI-, CyIbPUT- U CyIbPaT-UOHbI
U Ha0JII0/ICHKE TTPU3HAKOB UX MPOTEKAHUS;

O3HaKOMJICHHE ¢ (U3NYECKMMHU CBOWCTBaMHU a3ora, (ochopa u wux
COCTMHEHMM, 00pa3aMu a30THBIX U (HOCHOPHBIX YI0OpEHNUI;

noJiydeHue, coOupaHue, paclio3HaBaHUE U HU3YYEHUE CBOWCTB aMMMAKa,
M3y4E€HUE CBOMCTB COJIE aMMOHWUS,

MPOBE/ICHHE KaYeCTBEHHbIX PEaklUid Ha MOH aMMOHHUS, HUTPUT-, HUTPAT- U
docdar-noHbI U U3yUEHUE MPU3HAKOB UX MPOTEKAHMUS;

W3YUYCHHE B3aUMOJECHCTBUS KOHIIEHTPUPOBAHHOM a30THOU KHCIIOTHI C MEJBIO,
CBOUCTB (hocHOpPHOI KUCIIOTHI U €€ COJICH;

03HAKOMJICHHE C MOJENIIMU KPUCTAJUIMYECKUX PELIETOK alMasa, rpadura u
¢dymiepeHa, ¢ mporeccoM aacopOLUU pacTBOPEHHBIX BEIIECTB aKTHUBHUPOBAHHBIM
yIJIEM U YCTPOMCTBOM IPOTHUBOrasa;

NoJilyueHue, coOMpaHue, pacro3HaBaHUE M M3yUYEHUE CBOMCTB YIJIEKHUCIIOTO
rasa;

IPOBE/ICHHE KAuyeCTBEHHBIX pEaKIUi Ha KapOOHAT- M CUJIMKAT-UOHBI U
W3Y4YEHUE NPU3HAKOB UX MPOTEKAHMUS;

U3y4EHHE B3aMHBIX MIPEBpAIlleHu KapOOHATOB U THAPOKAPOOHATOB;

O3HAaKOMJIEHWE C oOpa3liaMu MNPUPOAHBIX KapOOHATOB U CHJIMKATOB, C
IPOAYKIMENH CUITMKATHON IPOMBIIIEHHOCTH;

pelIeHne SKCIepuMEHTaNbHBIX 3a/1a4 Mo TeMe «BaxkHelie HeMeTauibl U uX
COECTMHEHUS.



MeTaJibl U MX COeIMHEHUS

Oo1ue coiicTBa MeTamuioB. OO0IIast XapaKTePUCTHKA XUMHUYECKHX 3JIEMEHTOB
— METAJUIOB HA OCHOBAHUU UX TOJ0XKEHUS B [leproinueckon cCucTeMe XUMUYECKUX
snemeHToB JI. M. MenpaeneeBa u ctpoeHusi atomoB. Metaminsl A- u b-rpymni.
CrtpoeHune NpocThIX BEUIECTB — METAILIOB. MeTamn4eckas CBA3b U MeTalInYecKas
KpUCTaJUTMUecKasl pernieTka (MpUMUTHBHAS KyOndeckas, 00bEMHO-TICHTPUPOBAHHAS
KyOudeckas, IrPaHELIEHTPUPOBAHHAA KyOudeckas, reKcaroHaJjibHast
MJIOTHOYIaKOBaHHAs ). 3aBUCUMOCTh (PU3MUECKUX CBOMCTB METANIOB OT CTPOCHUS
KPUCTAJUIOB.  DJEKTPOXUMUYECKUA psAJl  HampsbkeHud  metawioB.  OOmme
XUMUYECKHE CBOMCTBa MeTamuioB. OOmmMe crnocoObl MNOMYyYEeHHUsS] METAJIIOB,
METaJLUTyprus. DIEKTPOJIN3 PACIUIaBOB U PACTBOPOB COJICH KaK OJIMH U3 CIIOCOOOB
noJry4eHust MeTasuioB. [ToHATHE O KOPPO3UU METAJIOB, OCHOBHBIE CITIOCOOBI 3aIITUTHI
ux oT Koppo3uu. CruiaBbl (CTallb, YyTyH, JOpaltOMUHUM, OpoH3a). [Ipumenenue
METAJIJIOB U CILJIABOB B OBITY U IIPOMBIIIJIEHHOCTH.

Memannvt A-cpynn

[Ilenounsie meTambl: nonoxeHue B llepuognueckon cucteMe XMMHYECKUX
anemeHToB . 1. MenaeneeBa, CTpOCHHE MX aTOMOB, HAaXOXJICHUE B NPUPOJE.
duznyeckre 1 XMMHUYECKUE CBOMCTBA (Ha MpUMepe HATPHs U KaJus), MOJyUYeHHUE.
OKcuapl ¥ THAPOKCHUIBI HATPUS U Kanus. [[puMeHeHne mEea0ouHbIX METAJUIOB U UX
coeauHeHni. buosnornyeckas poip HaTpUs U Kaausl.

[llenouyno3eMenbHbIE METAUIBI MAarHMd W KaJdbLHW: TOJOXKEHUE B
[Tepnoanueckon cucreMe XumMruueckux 3yeMeHToB /. . MenaeneeBa, ctpoeHue nux
aTOMOB, HaXOXJEHUE B Ipupoe. PU3NUYeCKUe U XUMUYECKUE CBOMCTBA MarHus U
KaJblus. BaxkHelue coequHeHns Kanblysa U Maruus (OKCUM, TUAPOKCHU/I, COJIH),
CBOMCTBa, MpuMeHeHue. JKecTKoCTh BOJIBI U CIIOCOOHI ee ycTpaHneHusi. KpyroBopot
KaJbLHUs B IPUPOE.

AJIFOMUHHI: TI0JI0)KEeHUE B [lepuoandeckoi cucteMe XMuMUYECKUX 3JIEMEHTOB
. . MenpgeneeBa, CTpOEHUE aroma, HaXOXIACHUE B Ipupoje. Pu3uueckue u
XUMUYECKHE CBOMCTBA aTtOMHUHMS. AM(POTEPHBIE CBOMCTBA OKCHAA U THAPOKCH]IA
amtomMuHus. [[puMeHeHne aarOMUHNS U €T0 CILIaBOB.

Memannwvt b-cpynn

OOmass  xapakTepucTuka MeTaioB b-rpynn  (moOOYHBIX — MOATPYIIN):
nojiokeHue B llepuonnyeckor cucremMe XUMHYECKUX dneMeHTtoB J[. U.
MenneneeBa, 0COOCHHOCTH CTPOEHHUS aTOMOB. SIBIIEHHUE «IIpOBajay 3JIEKTPOHA HA
puUMeEpPe CTPOEHHUS aTOMOB XpoMa, MeJIH, cepedpa. BaaeHTHBIE COCTOSHUS aTOMOB
d-a7eMEeHTOB, CTENEeHM OKHUCIEHUSI AaTOMOB B COEJUWHEHHUAX. 3aBUCHUMOCTH
KHCJIOTHO-OCHOBHBIX CBOMCTB OKCHUIOB M THAPOKCHUIOB METAJUIOB OT 3HAYEHUSA
CTENIEHU OKHCIICHUS DJIEMEHTAa B COCIMHEHHU (Ha MpUMEpEe COCAMHEHUN XpoMma).
[lepBoHavyanbHbIE IPEACTABIEHUS O KOMIUIEKCHBIX COCTUHEHUSIX.



Menps u cepeOpo: CTpOCHHE aTOMOB, CTeNeHH OKHucieHus. OOmme KpaTKue
MPEACTABICHUS] O (PU3NYECKUX M XUMUYECKHX CBOMCTBaX MPOCTHIX BEIECTB
(B3aMMOJIEHCTBHE C KUCIOTAMU-OKUCITUTENSIMHI), 00 UX OKCHIAX, THIPOKCUIAX U
COJIIX, UX NMpuMeHeHuu. lIpencraBieHus o0 aMMUAYHBIX KOMILIEKCax cepedpa u
Mmeu. KauecTBeHHbIE peakiuu Ha KaTUOHBI Melu (2+) u cepedpa.

[{uHK: cTpoeHue aToMa, CTETICHb OKUCIICHUS. XapaKTepUCTUKa (PU3NIECKUX U
XUMUYECKUX CBOMCTB, MpUMEHEHUE, aM(POTEPHBIE CBOMCTBA OKCHA U TUIPOKCHUA.
KauecTBeHHbIE pEaKIIMM HA KATUOHBI LINHKA.

Kene3o: cTtpoeHue atoma, CTENEHH OKHUCIeHUsA. HaxoxaeHue B mpupone.
du3nuecKue U XUMUYECKHE CBOMCTBA KeJie3a, IPUMEHEHNE. buonornueckas posib
xenesza. Oxcuapl, ruapokcuabl u conu skenesa (II) u xeneza (III), ux cocras,
CBOMCTBa U noyyeHue. KauecTBeHHbIE peakiy Ha KaTUOHBI JKene3a (2+) u xkenesa
(3+). Uyryn um cranb — cruiaBel Jkene3a. [Ipom3BojCcTBO uyryHa W CTaju.
DKOJIOTMUECKHe NpoOJIeMbl, CBA3aHHBIE C METAJUTYPTUUYECKUMU MPOU3BOJICTBAMH.

DKCIepUMEHTAIbHOE U3YYEHUE BEIIIECTB U SIBJIICHUIA:

O3HAKOMJIEHHE C OOpa3lamMud METaIOB W CIUIaBOB, WX (U3HUUYECKUMU
CBOMCTBaAMU;

MOJEIUPOBAHNE METAINYECKON KPUCTAJUIMUYECKON PELIETKH;

M3YUYCHHE B3aUMOJICUCTBUS METAJJIOB C BOJIOM, C pACTBOPaMH COJIEU U KHUCIIOT,
UCCIIEIOBAaHUE TMPOIECCOB AJIEKTPOIn3a pacTBopoB xyopuaa meau (1) u monuna
KaJIHsl, KOPPO3UU METAJIOB,;

U3yyeHue OCOOCHHOCTEN B3aMMOJEHUCTBUSA OKCHUIOB KaJbLIMS W HATpUs C
BOJIOM, UX TUJPOKCUIOB — ¢ OKcuaoM yraeposa (IV) u kucnoramu;

U3Yy4YEHHUE CBOICTB KapOOHATOB U TMAPOKAPOOHATOB KAJIBLIUS, )KECTKON BOADL;

M3YUYCHHE IPOILIECCOB MOJTYUYEHUS THUIPOKCUJIOB JKEJie3a, UX XUMHUUYECKUX
CBOMCTB;

U3Yy4YEHHUE MPU3HAKOB MPOTEKAHMS KaYECTBEHHBIX PEaKIMii Ha MOHbI (MarHus,
KaJIbITUS, aJIFOMUHUS, IIMHKA, kene3a (2+) u xenesa (3+), menu (2-+);

HaOJIOICHUE W OMUCAaHUE OKpAIIMBAaHUS IJIAMEHW MOHAMU HATPUSA, KaIHs U
KaJIBIIUS;

uccienoBanne aM(pPOTEPHBIX CBOWCTB THUAPOKCHIA ATIOMUHHUS, THAPOKCHIA
xpoma (I1I) u ruppokcua HUHKA;

pELIEHHUE DKCIEPUMEHTAIBHBIX 3a/1a4 N0 TeMe «BakHeWllne MeTaibl U UX
COCIUHEHHUS.

XHMUA ¥ OKpY:KaoUias cpeaa

BemectBa u marepuanbl B MOBCEJHEBHOM JKU3HU 4YeIOBEKa. BakHewniiume
BEIIIECTBA U MaTepualibl, 00JacTH UX MpUMEHEHHs. be3omacHoe HCMoIb30BaHME
BEIIECTB MU XMMUYECKHX peakuuii B ObiTy. llepBas momoub mNpu XUMHUYECKHX
0’KOTax U OTPABJICHUSIX.



Hogeie Mmatepuansl u TexHONOTHU. [ [pUHIIMITBI «3€JIEHON XUMUM.

OCHOBBI 3KOJIOTMYECKONM TPaMOTHOCTH. XUMHUA M 370pOBbE. 3HAUCHHE
M3Y4aeMBbIX XUMHUYECKUX 3JIEMEHTOB M WX COEAUMHEHUH i (QYHKIIMOHUPOBAHUS
opranusma uesnoBeka. [ToHsiTue o 3m10poBoM 00pase KU3HU.

XUMHUECKOE 3arpsi3HEHUE OKPYXkKAIOIIEH cpelibl. DKOJOTUYECKHE TTPOOIEeMBbl,
CBSI3aHHBIE C COEAMHECHUSIMU YTIIEPOJIa, a30Ta, CEPBI, TSHKEIBIX MeTaII0B. [loHsATHE
o [IJIK. Posib XMHH B peIIEHUHN IKOJIOTUYECKUX MPOOIIEM.

OKCINEpUMEHTAIbHOE M3YYEHHUE BEUIECTB U SBJICHUN: O3HAKOMIICHHE C
oOpasiamMu MatepuaoB (CTEKJIO, CIUIaBbl METAJUIOB, MOJUMEPHBIE MaTepUAIbI),
ONPENCIICHUE KHUCIOTHOCTH TNPUPOJHBIX BOJ, MOJEIMPOBAHUE IMpoLecca
00pa3oBaHMs KUCIOTHOTO JOXK/IS, M3YUCHUE €TO BO3JCHCTBUS HA MaTEPUAIIBI.

IloBTOpeHne W 00001IeHNe 3HAHUI OCHOBHBLIX pa3/lejioB KypcoB 8-9
KJIACCOB

[lepnognueckuii 3akoH U [lepuoanueckas cucteMa XUMHUYECKUX JIIEMEHTOB B
CBETE MPEJCTABICHUI O CTPOCHHUS aTOMa. 3AKOHOMEPHOCTH B U3MEHEHUU CBOICTB
XAMHUYECKUX JJIEMEHTOB U UX COCIMHEHUN B IEPUOJIAX U IPyNIIaXx.

CtpoeHue BellecTBa B TBEPJIOM, KUIKOM U ra3000pa3HOM COCTOSIHUU. Buibl
XMMHUYECKON CBA3U. 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAILUINYECKOU
PELIETKU U BUJIa XUMHUYECKOM CBS3U.

Knaccudukanys XUMHYECKUX PEAKIUNA 1O Pa3IUYHBIM  MPU3HAKAM.
[IporHo3upoBanre BO3MOKHOCTHM NPOTEKAHUS XUMHYECKHX IPEBPALICHUN B
pPa3IMYHBIX YCJOBUSAX HAa OCHOBE MPEJICTABICHUM XWMHYECKOM KHUHETHKUA H
TEPMOJUHAMUKH.

XUMHUYECKHUE peakluu B pacTtBopax. ['maponu3s coner. Peakiun okucCiIeHUs-
BOCCTaHOBJICHUS. DIEKTPOJIU3.

CBolicTBa KHCIIOT, OCHOBAaHHMH W COJE€Hl B CBETE MPEACTaBICHUN 00
ANEKTPOJIMTUYECKOM  JUCCOLMALMA W OKUCIUTEIbHO-BOCCTAHOBHUTEIBHBIX
peaKuusx.

Mescnpeomemmnbnie ceasu

Peanu3zanust MeXOpeaMETHBIX CBSI3€M MpU KM3YyYEHUM XUMHUU B 9 Kiacce
OCYIIIECTBIISIETCS 4Yepe3 HCIOIb30BaHWE KaK OOIMX €CTEeCTBEHHO-HAYYHBIX
MOHSATUM, TAK YU IOHATUN, IPUHATHIX B OTAEJIBHBIX €CTECTBEHHBIX HAYKAX.

OO01ue ecTeCTBEeHHO-HAay4YHbIE TTOHATHS: sIBJICHUE (TPOoIecC), HayuHbIH (akT,
TUTIOTE3a, TEOpHs, 3aKOH, aHajiu3, CUHTE3, KiIaccu(ukaius, MepUOJIUIHOCTD,
HAOJIOICHUE, DKCIIEPUMEHT, MOJEINPOBAHUE, U3MEPEHUE, MOJENb, TEXHOJIOTHS,
MaTepUaJIbI.

®duzrka: BEIIECTBO, TeNO, (U3MUECKUE BEJIMYMHBI, €IUHHULIBI H3MEpPEHUS,
Macca, 00bEM, KOJIMYECTBO TEIUIOThI, aTOMbl M MOJIEKYJIbI, arperaTHble COCTOSIHUE
BEILIECTBA, CTPOCHHE Ta30B, JXKUJIKOCTEH M TBEPABIX (KPUCTAJUIMYECKHUX) TE,



KPUCTAJUTMUECKasl PEIIeTKa, YIEKTPOH, SIPO aTOMa, MPOTOH, HEUTPOH, NOH, HYKJITHI,
W30TOTBI, KBAaHTHI, PAJAMOAKTHBHOCTh, anbda-, OeTa- W TamMMa-u3IydeHHe,
AIIEKTPUYECKUH 3apsi/i, TPOBOAHUKHU, TIOTYTPOBOAHUKHU, TUDIECKTPUKH, COTHESUHBINA
CIIEKTp, pa3ioXeHe OeI0ro CBeTa B CIIEKTP.

buomnorus: sxocucrema, ouocdepa, GoToCHHTE3, IPOILIECCHI OOMEHA BEIIECTB,
MUHEpaIbHBIC YIOOpPEHUs, MHKPOIJIEMEHThI, MAaKpPOIJIEMEHThI, MHUTATCIbHBIC
BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEpPaJIbl, TOPHBIE TOPOIBI, TIOJIE3HBIC
HCKOTIaeMble, TOIUTHBO, BOJHBIE PECYPCHI, TUTAHEeTa 3eMJIsl.

TexHomnorus: CTPOUTENbHBIE  TEXHOJIOTHH,  CEJIIbCKOXO3SHCTBECHHBIC
TEXHOJIOTUH, TEXHOJIOTUU IJIICKTPOHHON MTPOMBITTUICHHOCTH, HAHOTEXHOJIOTHH.



TUIAHUPYEMBIE PE3YJILTATBI OCBOEHUS [TPOT'PAMMEBI [0 XUMUU
HA VPOBHE OCHOBHOI'O OBIIIETO OBPA3OBAHMUS (YIJTYBJIEHHBIN
VPOBEHD)

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pPE3yNbTaTbl OCBOEHHUS MPOTPAMMBI OCHOBHOTO OOIIEro
0o0pa3oBaHMsl JOCTUTAIOTCS B XO0J€ OOy4YeHUS XUMHHM B €JUHCTBE Y4eOHOU u
BOCIHUTATEIbHON I€ATEILHOCTH 00pa30BaTeIbHON OpPraHMu3aluid B COOTBETCTBUU C
TPAAUIUOHHBIMU POCCUUCKUMU COIIMOKYJIBTYPHBIMU U JyXOBHO-HPABCTBEHHBIMU
HEHHOCTSIMU, NPUHATBIMM B OOLIECTBE MpaBWIaMU M HOPMaMM IOBEICHUSA U
CIIOCOOCTBYIOT ~MpOIECCaM CaMOIO3HAHUS, CAMOPA3BUTHS W  COLMAIM3aLUU
o0OydJaronmxcsi.

JIMYHOCTHBIE  pe3ydbTaThl  OTPAKAIOT  TOTOBHOCTh  OOYyYaIOIIUXCS
PYKOBOJCTBOBATbCA CHUCTEMON TO3WTUBHBIX IIEHHOCTHBIX OpPUEHTAUUN U
pacIIMpEeHne OIbITa AEATEIbHOCTHA Ha €€ OCHOBE, B TOM YHCJIE B YAaCTH:

1) mnaTpUOTHYECKOT0 BOCIIMTAHMS:

MPOSIBJICHUE IIEHHOCTHOIO OTHOIIEHHUS K OTEUYECTBEHHOMY KYJIbTYPHOMY,
HAay4YHOMY U UICTOPUYECKOMY HACIIE/IUI0, IOHUMAHUE 3HAYEHUSI XUMUUECKON HAyKU
U TEXHOJIOTMH B KM3HU COBPEMEHHOI'0 OOIIECTBa, B pa3BUTUU 3KOHOMUKHU Poccuu
U CBOETO PETUOHA;

2) rpasKIaHCKOr0 BOCTIUTAHUSA:

MpEACTABICHUE O COLUMAIbHBIX HOpPMax M NpaBUJIaX MEXKIUYHOCTHBIX
OTHOIIIEHU! B KOJUIEKTUBE, MPOSBICHUE KOMMYHHKATHUBHON KYJbTYpPhl B
pa3HOOOpa3HOM COBMECTHOM JEATEIbHOCTH;

CTpPEMJICHHE K B3aUMOTIOHMMAaHHUIO ¥ B3aMMOIIOMOIIM B Mpolecce yueOHOU u
BHEYUEOHOM! ACSITENbHOCTH;

TOTOBHOCTh OLICHMBAaTh CBOE NMOBEJAEHUE MU IMOCTYIKH CBOMX TOBAPULIEH C
MO3UIIMU HPABCTBEHHBIX M MPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEACTBUN
IIOCTYTKOB;

3) popmupoBaHus IEHHOCTH HAYYHOI'0 MTO3HAHMS:

MHUPOBO33PEHUYECKNE MPEICTABICHUS O BELIECTBE M XWMHUYECKOW pPEAKLUH,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH U HEOOXOIUMBIE s
MNOHMMAHUS CYIIIHOCTH HAYYHOW KapTHUHBI MUPA;

OCO3HAHME LIEHHOCTU HAyYHOI'0 MO3HAHMS JJISI Pa3BUTHS KaKIOTO YEJIOBEKA U
MPOU3BOAMUTENIbHBIX CHJI OOIIECTBAa B LIEJIOM, POJIM U MECTa HAyKU «XHUMHS» B
CUCTEME HAay4YHBbIX NPEACTaBICHUM O 3aKOHOMEPHOCTSAX Ppa3BUTHUS MPUPOIbI,
B3aMMOCBS351X YEJIOBEKA C IPUPOJIHOM U TEXHOJIOTMYECKOU CPEION;

Mo3HaBaTelibHas MOTHBALUS W HWHTEpPEC K OOYYeHHI0, TOTOBHOCTh U
CIIOCOOHOCTh K CaMOpa3BUTHI0O U CaMOOOpa30BaHUIO, K UCCIEN0BATEIbCKON



JESTEIbHOCTH, K OCO3HAaHHOMY BBIOOPY HAampaBji€HHs M YPOBHS JalbHEHIIEro
oOyJeHus;

4) BOCIMTAHUS KYJbTYPbI 310POBbS:

OCO3HaHUE IIEHHOCTH JKU3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO, YCTAaHOBKA Ha 30POBBIA 00pa3 >KU3HU, OCO3HAHUE MOCIEICTBUNA U
HENPUATHE BPEIHBIX TPUBBIYEK (YIOTPEOICHUS aJIKOTOJIsl, HAPKOTUKOB, KYPEHHS),
HEOOXOMMMOCTA COOJNIO/IEHUS TpaBWJ O€30MAaCHOCTH TMpU  OOpaIieHUuH ¢
XUMUYECKUMHU BEIIECTBAMU B YUEOHBIX U )KM3HEHHBIX CUTYaIUsX;

5) Tpy10BOT0 BOCIIMTAHMS:

dbopMHpoBaHUE IIEHHOCTHOT'O OTHOIIEHUS K TPYJIOBOH IEATEIBHOCTH Kak
€CTECTBEHHOM MOTPEOHOCTH YeNIOBEKa U K MCCIEA0BATEIbCKON NeATEIbHOCTH KaK
BBICOKO BOCTPEOOBAHHOI B COBPEMEHHOM OOIIIECTBE;

pa3BUTHE MHTEpeca K MpodeccusiM, CBA3aHHBIM C XMMHEH, B TOM 4HCIE K
npodeccusiMm HaydHOU cepbl, 0OCO3HAHHE BO3MONKHOCTH CaMOpeaIn3aliid B 3TOU
chepe;

6) 3K0JI0rM4eCKOro BOCIIMTAHMSA

OCO3HaHHE HEOOXOJUMOCTH OTHOIICHUS K MPUPOJIE KaK HCTOUHUKY KM3HHU HA
3emuiie, OCHOBE €€ CYIIECTBOBAHUS;

MOBBIIICHUE YPOBHS JKOJOTMYECKOM KyJNbTYphl: NPUOOpPETEHUE OIbITa
IUIAHUPOBAHMSI TOCTYIIKOB M OLIGHKM MX BO3MOXHBIX IIOCIEACTBUU IS
OKpYKaroIIel CpeIbl; 0CO3HAHUE INI00ATFHOTO XapaKTepa IKOJIOTUYECKUX PodiieM
U Iy TEeH UX pelIeHUs; CHOCOOHOCTh MPUMEHSTh 3HAHUS, IOJTy4aeMble MPU U3yUEHUU
XUMUH, JUIsl PElIeHUs] 3ajay, CBA3AHHBIX C OKpYXalolled Cpeoil; aKTUBHOE
HENIPUATUE NCUCTBUM, IPUHOCAIINX BPE OKPYKAIOIIEH CPENEC; OCO3HAHUE CBOEHU
pOJIM KaK Tpa)<IaHWHA U TOTPEOUTENs] B YCIOBUSAX B3aMMOCBS3U MPHUPOIHOM,
TEXHOJIOTUYECKOW W COLHMAIBHOW Cpell; TOTOBHOCTh K YYAaCTHIO B MPAKTUYECKOU
NEeSATEIbHOCTH SKOJOTUYECKON HANIPaBICHHOCTH.

METANIPEIMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIE pe3yNbTaThl OOYYarOIIUXCS, OCBOMBIIUX MPOTPaMMy IO
XUMHUHU OCHOBHOTO 00IIIeT0 00pa30BaHusl, BKIIFOYAIOT:

YCBOCHUE MEKIUCIUILUTMHAPHBIX (MEXMIPEIMETHBIX) TTOHITHH, OTPaKAFOIIIIX
MaTepuaJbHOe €IMHCTBO MHpa M TpOIlecC IMO3HAaHUsA (BEUIECTBO, CBOMCTBO,
DHEprus, SBICHUE, HAYYHBIH (HaKT, 3aKOHOMEPHOCTh, THUIOTE3a, 3aKOH, TEOPHUS,
HaOII0IeHUE, U3MEPEHNUE, UCCIIEIOBaHUE, SKCTICPUMEHT U IPYTHE);

OBJIQJICHUE YHHUBEPCATHLHBIMU YYEOHBIMU NEUCTBHUSAMHU (ITO3HABATEIHLHBIMH,
KOMMYHUKATHUBHBIMH,  PETYJISTUBHBIMU),  BAXHBIMH  JUII  TIOBBIIICHUSA
3 PEKTUBHOCTH OCBOCHMS COJACpKaHUS y4eOHOro ImpeaMera, (GpopMHUpOBaHUS



KOMIIETEHLIMA, &  TaKKe  IPOEKTHO-HCCIENOBATENBCKOU  JEATEIBHOCTH
00y4aromuxcs B Kypce XUMUH;

CIIOCOOHOCTh MX HCIOJIb30BaTh B Y4€OHOM, MO3HABATEILHOW M COLIMATBHOM
IIPaKTHUKE.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1efiCTBUS

Bba3oBble JJoruyeckue a1eiicTBUA:

YMEHHUS HWCIOJIb30BaTh MPHEMBI JIOTHUYECKOTO MBINUICHUS TPU OCBOCHUU
3HAHHI: PACKPHIBATH CMBICI XUMUYCCKUX TOHATHH (BBIICTSATH UX CYIIECTBEHHBIC
NPU3HAKH, YCTAHABIMBATh B3aUMOCBS3b C JPYTUMU MOHSATUSAMHU); aHAJIM3UPOBATD,
CpaBHMBATh, 000011aTh, BBIOUpPATh OCHOBaHMUS JUI KjilacCUPUKaMM U
CHUCTEMAaTH3aIMN XUMUYECKHX BEIIECTB M XUMHUYCCKHX PEaKIUii, YCTaHABIUBAThH
MIPUYUHHO-CJICICTBEHHBIC CBSI3H MEXKTY 00bEKTaMU U3YUCHUS;, CTPOUTH JJIOTUYECKUE
paccyxaeHus (MHIyKTUBHbBIC, IEAYKTUBHBIC, TI0 AaHAJIOTHH ); TIpeJjIaratb KPUTEPUU
U BBISBJIATH OOIIME 3aKOHOMEPHOCTU M MPOTUBOPEUUS B U3yYaeMbIX MpOIEccax U
SBJICHUSIX; MPOBOAUTH BBIBOJABI U 3aKJIOUEHHUS, YMEHHUS MPUMEHATH B Ipoliecce
MO3HAHUS NOHATHS (MPEIMETHBIE U METAIIPEAMETHBIE ), CHMBOJIMUECKHUE (3HAKOBBIE)
MOJIEJIN, UCTIOJIb3yEeMbI€ B XUMUH, TTPEOOPA30BHIBATH MOJICIHHBIC MTPEACTABICHUS —
XUMHUYECKUU 3HAK (CUMBOJ »JJIEMEHTa), XUMUueckas (opMmyra U ypaBHEHHE
XUMHUYECKOUN peakivu — MpH PEIICHUH YYeOHBIX 33/1ay; C YUETOM THUX MOEIbHBIX
MPEJCTABICHUN  XapaKTepU30BaTh M3y4aeMble XHMMHUYECKHE BEIIECTBA U
XUMHUYECKUE PEAKIIUU.

ba3oBbie wuccienoBarejbCcKue JAeHCTBUA (METOAbI HAYYHOI0 IMO3HAHUSA
BeIlleCTB M sIBJICHUI1):

yMEHHUsSI MPUMEHSATHh METO/Abl HAYYHOIO MO3HAHUS BEIECTB U SIBICHUM Ha
OMIUPUYECKOM U TEOPETUYECKOM YPOBHSIX B Yy4YeOHOH ITO3HABATEIILHOW U
MPOEKTHO-UCCIIEIOBATENBCKOM 1ESITEIbHOCTH;

YMEHHSI HCMOJb30BaTh MOCTABJIEHHBIE BOMPOCHI B KAaueCTBE HHCTPYMEHTA
MO3HAHUS M CAMOCTOSITENIbHO CTaBUTh BOIIPOCHI; aHAIM3UPOBATH (PAKThI, BBISBISATD
u QopMynHpoBaTh MNpoOJieMy, ONPEAeNATh 1edb W 3aJauyld, COOTBETCTBYIOIIHE
pEIIeHHIO TPOOJIEMBI; TTPEeJIaraTh OMUCATEIBHYIO IIH O0BSICHUTEIHHYIO THIIOTE3Y
U OCYIIECTBJISITH €€ TPOBEPKY; YMEHHS MPOBOAWTH HM3MEPEHHS HEOOXOIMMBIX
napaMeTpoB, BBIYUCIICHUS, MOJIEIUPOBAHUE, HAOIIONCHUS U OKCIIEPUMEHTHI
(peasibHBIE W MBICJIICHHBIE), CaMOCTOSITEILHO IIPOTHO3UPOBATH PE3YJIBTATHI,
dbopmynpoBaTh 0000IIEHHUSI W BBIBOJABI MO pe3yjbTaTaM IPOBEIACHHOIO OIbITA,
WCCJIEIOBAHMSI, COCTABIISITH OTUET O MPOCIIaHHON paboTe;

Pabora ¢ nunopmanmeii:

YMEHHUSI OPUEHTHUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MH(OpMaAUU (HAy4YHO-

NoMyJIsipHasi JIUTEparypa XUMHUYECKOTO COJEp’KaHUsI, CIPABOYHBIE MOCOOUS,



pecypchl HTepHETa); aHATM3UPOBaTh HHPOPMAIIMIO W KPUTHYECKH OIEHUBATH €€
JIOCTOBEPHOCTh M HEMPOTHUBOPEUYMBOCTh, OTOMpaTh © HWHTEPIPETHPOBATH
uH(OpPMAIUIO, 3HAYMMYIO JUIsl PEIICHUS Y4eOHOW 3ajauyd; YMEHHUS MPUMEHSTH
pasIMYHbIE METOABl M (OPMYIHMPOBATh 3alpoChl TPU TOWCKE M OTOOpE
uHpOpMaIlK, HEOOXOIMMOU JUIS BBHITIOJHEHHs y4eOHBIX 3a/1ad; HCIOJIb30BaTh
WH()OPMAITMOHHO KOMMYHHUKATHBHBIC TEXHOJIOTHM U PA3IMYHBbIC TOUCKOBBIC
CHUCTEMBI; CaMOCTOSATEIHLHO BBIOMpATh ONTUMAIbHYIO (OpMy mMpeacTaBICHUS
uHpopmanuu (cxeMbl, TpaduKu, JUarpamMMbl, TaOJHUIbI, PUCYHKA W JpYyTUe
GbopMBbI); YMEHHUS HMCIOJIH30BaTh HAy4HBIA SI3bIK B KAYECTBE CPEJICTBA PabOTHI C
XUMHUYECKON HWH(poOpMaIruend; NpUMEHATh MEXIpeaMeTHble (pusnueckue
MaTEMaTUYECKHUE) 3HAKW W CHUMBOJBI, (DOpMyIibl, aOOpeBUATypbl, HOMEHKIATYPY,
UCIIOJIb30BaTh U MPEoOpa3oBBIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPEJICTBA
HaTJISTHOCTH.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIE YUeOHbIe 1eiCTBHA:

1) ymenus oOiieHus (MMCbMEHHOW M YCTHOM KOMMYHUKAITUN):

MPECTABIIATh TOJYYCHHBIC PE3YyJbTaThl TO3HABATEIHLHON IEATEIHHOCTH B
YCTHBIX W THCHMEHHBIX TEKCTaX; IMyOJIWMYHO BBICTYyHaTh C MPE3CHTAIUCH
pPE3yJbTATOB BBINOJIHEHUS XWMHUYECKOTO JKCIIEPUMEHTa (HMCCIIEI0BATENbCKOM
Ja00paTOPHON UM MPAKTUUYECKON paboThl, y4eOHOTO MPOEKTA); B X0JI€ AUAIOra U
(MJIM) TUCKYCCUU 3a7]aBaTh BOMPOCHI O 00CYXK/1aeMOM TeMe U BbICKA3bIBaTh UJIEH,
bopMyTHUPOBATh CBOM MPEIOKEHNS OTHOCUTEIHHO BBITIOJHEHUS TPEII0KEHHON
3a/1a4yi.

2) yMeHHs1 y4eOHOT0 COTpyAHUYECTBA (IPYNIOBas KOMMYHUKAITUA):

y4acTBOBaTh B TPYMNNOBBIX (opMax palOThl: IJIAHUPOBATH OPTaHU3ALUIO
COBMECTHOH paboOThI, OMPEACNATh CBOI POJb, PACIPEACNIATh 3aJaud MEXKIY
YICHAMH TPYIIIbI; BBIIOJHITH CBOIO YacTh pabOThI, KOOPAWHUPOBATH CBOU
JEUCTBUS C ACUCTBUSAMH JPYTUX UICHOB KOMAHJbI, OMPEACIATh KPUTEPHUH TIO
OIICHKE KauyeCTBa BBHINOJHEHHOM palOThl; pellaTh BO3HHUKAIOIMIME MPOOJEMBbI Ha
OCHOBE ydYeTa OOIIMX HWHTEPECOB U COTJacOBaHUS MO3UIMN, Y4acTBOBaTh B
oOcyxneHnr, OOMEHe MHEHHMSIMH, «MO3TOBOM IITypMe» U JApyrux ¢dopmax
B3aUMOJCHUCTBUA.

PerynsiTuBHBIC YHMBepcaJbHbIe YueOHbIe NeiCTBHSA

OBnazieHWe YHUBEpPCATbHBIMU YUYEOHBIMH PETYJSTUBHBIMU JEHCTBUAMHU
BKJIIOYAET Pa3BUTHE CAMOOPTaHU3AIMH, CAMOKOHTPOJS, CAMOKOPPEKLHU, B TOM
qyucJe:



YMEHHs peliath yuyeOHble U HCCIEAOBAaTEIbCKUE 33Jaud: CaMOCTOSITENIBHO
BbIOMpaTh COCO0 perieHus yueOHON 3a1ayi (CpaBHHUBATh HECKOJIBKO BapHaHTOB
peiieHusi, BbIOMpaTh HauOoyee MOAXOMAIIUN C YYETOM CaMOCTOATEIbHO
BBIJICJICHHBIX KPUTEPHEB), IUIAHUPOBATH CBOIO padOTy MPHU pPEeUIeHUH Y4eOHON min
UCCIIEI0BATENLCKOM 3a1au; Ha OCHOBE MOJYUYEHHBIX Pe3yIbTaToB (POPMYIHUPOBATD
00001IIeHNsT ¥ BBIBOJABI, MPOTHO3UPOBATH BO3MOXKHOE pAa3BUTHE MPOIIECCOB;
aHAJIM3UPOBATh PE3YJIbTAThl: COOTHOCUTH CBOM JIEHCTBUS C IUIAHHUPYEMBIMHU
pe3ynpTaTaMu, OCYLIECTBISATH CAaMOKOHTPOIb JAEATEIbHOCTH; KOPPEKTUPOBAThH
CBOIO JICSTELHOCTh HA OCHOBE CaMOAHAJIN3a U CAMOOLIEHKH.

INPEAMETHBIE PE3YJIBTATBI

[TpenMeTHbIC pe3ysbTaThl OCBOCHHS IPOTPAMMBI IO XHUMHH OCHOBHOTO
obmero oOpa3oBaHus HA YIIIyOJIEHHOM YPOBHE MMEIOT OOIIEe COAEPKATEIHHOE
SIIPO C TIPEAMETHBIMHU Pe3yJIbTaTaMu 0a30BOT0 YPOBHS, COTJIACOBAHBI MEXKIY COOO1,
4TO TIO3BOJISIET Peajn30BbIBATh YTIyOJICHHOE M3yUeHHE KaK B paMKax OTACIbHBIX
KJIaCCOB, TaK M B paMKaxX pealu3alid WHIWBUIYaITbHBIX 00pa30BaTeIbHBIX
TPACKTOPHIA, B TOM YHCJI€ UCIIONB3Ysl CETEBOE B3amMojielicTBUE opranu3aiuu. [1o
3aBEPUICHUM peaM3allK IPOTrPAMMBI  YIUTyOJIGHHOTO YPOBHS OOydYaroIuecs
CMOTYT JieTallbHEe OCBOUTH MaTepHall, OBJIaICTh PACITUPEHHBIM KPyTOM MOHATHI U
METOJIOB, PEIIATh 33aa4u 00Jiee BBICOKOTO YPOBHSI CIIO’KHOCTH.

[TpenMeTHbIE pe3yibTaThl BKIIOYAIOT: OCBOECHHE OOYYAIOIIMMUCS HAYYHBIX
3HAHWM, yMEHUHN U CIIOCOOOB JEHCTBUMA, CrIeITU(DHUIECKUX IS PEMETHOMN 001acTu
«XHUMHS»; OCHOBBI HAyYHOTO MBIIUICHUS, BHIBI JCATSIBHOCTH I10 TOJYUYSHHUIO
HOBOTO 3HAHUS, €ro WHTEpIpEeTalH, NpeoOpa3oBaHUI0 W TMPUMEHEHHIO B
pPa3IMYHBIX YYeOHBIX M peajbHBIX >KU3HEHHBIX YCIOBHSIX; OOECIIEUNBAIOT
BO3MOYKHOCTH YCIICIITHOTO OOYYEeHHS Ha CIICIYIOIIEM YPOBHE 00pa30BaHMUs.

K xoHiy oOyuenuss ¢ 9 knacce y oOyuarwmierocss OyayT copMHUpOBaHbBI
CJIETYFOIINE TIPEIMETHBIC PE3yIbTaThl U3YUCHHsI XUMHH Ha YTITyOJICHHBIM YPOBHE:

PaCKpbIBaTh CMBIC]I OCHOBHBIX XMMHYCCKUX MOHITHNA: XUMHUUCCKUHN JJIEMEHT,
aToM, MOJICKyJla, WOH, KAaTHOH, aHHOH, O3JIEKTPOOTPHIIATEIBHOCTh, CTEICHb
OKHCJICHUS, XUMUYECKasl PEaKIs, TCIUIOBOW 3PPEKT peakiiuu, MOJb, MOJISIPHBINA
00BEM, pacTBOp;

AJIEKTPOJIUTBI, HEIJICKTPOJIMTHI, AICKTPOJUTHYCCKAS JTUCCOIMAIINS, PEaKIIHH
WOHHOTO OOMEHa, THUAPOJU3 COoJiel, OoOpaTHMble W HEOOpaTUMBIC pEaKIIUH,
OKHCITUTEIIbHO-BOCCTAHOBUTEIIBHBIC ~ PEAKIIMH, OKHCIUTEIb, BOCCTAHOBHUTEIIb,
OKHCJICHHE H BOCCTAHOBJICHHEC, OJICKTPOJM3, aUIOTpONHs, aM(OTEPHOCTD,
XUMHYCCKas CBSI3b (KOBAJICHTHAs, HOHHAS, METALTMYCCKAs), MEXKMOJICKYJISIPHBIC



B3aMMOJICHCTBUSL (BOJAOpPOAHAsl CBA3b, CWibl Ban-nep-Baanbca), KoMIUIEKCHbBIE
COCMHEHHUSI, KPUCTAJUIMYECKNE PEHIeTKH (MPUMUTUBHAs KyOudeckasi, o0BEMHO-
LIEHTPUPOBAHHAS KyOuueckas, IPaHELEHTPUPOBAHHAS KyOHnueckas,
reKCaroHajibHasi TUIOTHOYMAKOBAaHHAs), KOPPO3USl METAJIOB, CIUIABBI; CKOPOCTH
XUMHYECKON peaKIuu, KaTajau3, XUMUYECKOE PaBHOBECHUE, PJIEMEHTBl XUMUYECKON
TEPMOJAMHAMUKH KaK OJJTHOM U3 TeOopeTnYecKux ocHOB xumuu; [1/1K;

WUTFOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XUMUYECKHUX IMOHATUN U IPUMEHSTh
9T MOHATHUS MIPU ONUCAHUY BEIIECTB U UX MPEBPAILICHUM;

UCITI0JIb30BaTh XMMHUYECKYIO0 CUMBOJIMKY JIJIsl COCTaBIIEHUs (POPMYJI BELIECTB U
YPaBHEHUN XUMHYECKUX PEAKIUN;

ONPENEIIATh BAJCHTHOCTh M CTENEHb OKUCIIEHUS XMMHUYECKUX JJIEMEHTOB B
COEAUHEHUSX PA3JIMYHOIO COCTAaBa, NMPUHAIIECKHOCTh BELIECTB K ONPEACICHHOMY
KJIACCy COEIMHEHUN Mo (opmysiaM, BHJIBI XUMHYECKOM CBSI3M (KOBaJEHTHOM,
MOHHOW, METAJUIMYECKOM) B HEOPraHMYECKUX COCJUHEHHUAX, 3aps] HOHa MO
XUMHUYECKON (opmyre, XapakTep cpeibl B BOJIHBIX pacTBOpaX HEOPTaHUYECKUX
COEAUHEHNM, TUIl KPUCTAJUIMYECKON PELIETKM KOHKPETHOTO BELIECTBA;

packpeiBath cmbicn [lepmogmueckoro 3akona [J[. WM. MenngeneeBa u
JEMOHCTPUPOBATh €T0 TOHUMAHHUE:

OMUCHIBATh U XapaKTepu30BaTh Tabiuunyto hopmy [lepuoanyueckoil cuctembl
XUMHUYECKUX 3JIEMEHTOB: pa3IiMyaTh NOHATHS «A-rpynna» u «b-rpymnmay», «Mamnbie
NEPUOABD U «OO0JNbIINE TEPUOIBIY;

OOBSACHATH CBSI3b TOJOXKEHHsSI 3jemeHTa B I[lepuonmueckoit cucreme c¢
pacrpeeneHueM JJIEKTPOHOB M0 JHEPreTUYECKMM YPOBHSIM, MOLYPOBHSIM H
opOuTaIsIM aTOMOB MEPBBIX YETHIPEX MEPHUOJIOB,;

BBIIETISITh OOIKE 3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB AJIEMEHTOB U UX
COEIMHEHMI (KHCIIOTHO-OCHOBHBIX M OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB
OKCUJIOB M THAPOKCHUJIOB) B MpEJeiax MajblX MEPUOJOB U TJABHBIX MOATPYMI C
YYETOM CTPOCHHS UX aTOMOB;

PACKpBIBATh CMBICI TEOPHUM IEKTPOJMTUUECKON IMCCOLMANNH, 3aK0oHa 'ecca
MU €ro CIJIEICTBUM, 3aKOHA JAEHCTBYIOIIMX MAacC, 3aKOHOMEPHOCTEM W3MEHEHUS
CKOPOCTM XMMHWYECKOW pEaKUWH, HaIpPaBJICHWs CMEUIEHHUs XUMHYECKOTO
paBHOBECHSI B 3aBUCUMOCTHU OT Pa3JIMYHBIX (DAKTOPOB;

KJIacCU(DUIIMPOBATh XMUMHYECKHE DJEMEHTBhI, HEOPraHWYEeCKHUE BEIIECTBA,
XUMHUYECKHE PEAKLMH (10 YUCILY U COCTaBY YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, IO
TEIUIOBOMY 3(QeKTy, MO0 arperaTHoMy COCTOSIHUIO PEareHTOB, MO0 H3MEHEHUIO
CTENEHEH OKHCIICHHS] XUMHUYECKHUX DJIEMEHTOB, MO OOpAaTUMOCTH, MO YYAaCTHUIO
KaTajan3aTropa);

XapaKkTepu3oBaTh (OMHUCHIBATh) OOIIME XUMHUYECKHME CBOWCTBA BEUIECTB
Pa3JIMYHBIX KJIACCOB HEOPTaHWYECKUX COCIAWHEHUM, MOATBEPXKIAs 3TO ONUCAHUE



IpUMEPAMH MOJICKYJISIPHBIX U HMOHHBIX YPAaBHEHUN COOTBETCTBYIONINX XUMHUYECKHIX
pEeaKUunii;

COCTaBIIATh YPABHEHUS: AJIEKTPOJIUTUUECKON TUCCOUUAIIMU KUCIOT, IIET0uei
Y COJIEH; MOJIHBIE ¥ COKPAILEHHbIE YpaBHEHUS Peakluii HOHHOTO OOMEHa; peaklui,
MOATBEPKIAIOIIMX CYIIECTBOBAHUE TI'E€HETUYECKON CBS3M MEXIy BEUIECTBAMU
Pa3JIMYHBIX KJIACCOB;

pacKpblBaTh CYUIHOCTh MPOLECCOB THAPOIU3a COJIEM MOCPEACTBOM
COCTaBJICHUS] KPATKUX MOHHBIX U MOJIEKYJIIPHBIX YpPaBHEHUN peakluid, CyIIHOCTb
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX ~ PEaKUUid  MOCPEACTBOM  COCTaBIICHUSA
AIIEKTPOHHOTO OajlaHca ATUX PeaKInii;

MPEACKA3bIBATh XapaKTEP CPE/Ibl B BOJHBIX PACTBOPAX COJEH;

XapaKTEPU30BaTh (OMUCHIBATH) (PU3UIECKUE U XUMHUECKHE CBOMCTBA MPOCTHIX
BellecTB (KUCIOPOa, 030H, TpaduT, anmas, KpeMHHM, O60p, azor, ¢gocdop, cepa,
XJIOp, HATPUM, KaJIUi, MarHUM, KaJbIIUHA, aTFOMUHHH, )KEJI€30, Me/lb, IMHK, CepeOdpo)
U 00pa30BaHHBIX MMM CJIOKHBIX BEIIECTB, B TOM YHWCJIE WX BOJHBIX PAaCTBOPOB
(aMMHaK, XJI0pOBOJOPOI, CEpOBOOPO, okcuanl yriepoaa (I, IV), kpemuus (IV),
azota (I, II, III, IV, V) u docdopa (III, V), ceprr (IV, VI), ceprucras, cepHas,
azoTHasi, pocdopHas, yrojibHasi, KpEMHUEBAsI KHUCJIOTHI, OKCUAbI U THAPOKCHJIBI
MeTaiioB IA—ITA-rpynn, anromunus, meau (II), nunka, xenesa (11 u I11));

MOSICHSITh COCTaB, OTHEIBHBIE CIOCOOBI MOJYYEHUS W CBOMCTBA CIIOXKHBIX
BEIECTB (KUCIOPOJCOACPKAIINE KUCIOTHI XJIOpa, a30THCTas, OOpHas, yKCycHas
KHUCJIOTBI M MX cojH, rajoreHuasl kpemuus (IV) u docdopa (III u V), okcun u
ruapokcu xpoma (II1), mepmanranar kaaus;

OMUCHIBATh POJIb BAKHEUIIIUX U3y4aeMbIX BEIIECTB B IPUPOAHBIX MPOLIECCAX,
BIIMSIHUE HA KUBbIC OPTraHU3MbI, IPUMEHEHUE B PA3IMYHBIX OTPACIISAX 3KOHOMUKH,
WCIIOJIb30BaHUE JIsl CO3/IaHUSI COBPEMEHHBIX MaTEPUAIOB U TEXHOJIOTHIA;

MPOBOJIUTH PEAKIIMH, MOATBEPKAAIONINE KAaY€CTBEHHBIH COCTaB Pa3IMYHBIX
BEIIECTB, PACIO3HABATh OMBITHBIM IyTEM COJEpPKallMecs B BOJHBIX PacTBOpPAX
WOHBL: XJIOpUA-, OpoMua-, uoaua-, cyibdar-, docdar-, kapboHar-, CHIMKAT-,
cynbpuT-, Ccynbpua-, HUTpAT- U HUTPUT-HOHBI, THUIPOKCUA-HOHBI, KATHOHBI
aMMOHHSI, MarHus, Kajablusl, allOMUHUS, *Keneza (2+) u xenesa (3+), menu (2+),
IUHKA,;

OOBACHATH U MPOTHO3UPOBATH CBOMCTBA BaXKHEHIIMX HM3Yy4aE€MbIX BEIIECTB B
3aBUCHUMOCTH OT UX COCTaBa U CTPOEHUS, MPUMEHEHHUE BEIIECTB B 3aBUCUMOCTHU OT
UX CBOWCTB, BO3MOKHOCTh IIPOTEKAHUSI XUMUYECKUX MPEBPAIICHUN B pa3IUyHbIX
YCJIOBHUSIX HAa OCHOBE PACCMOTPEHHBIX D3JIEMEHTOB XHUMHUYECKOHW KHHETHUKU U
TEPMOJIUHAMUKHY;

BBIYHCIIATh OTHOCUTENIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MAaccChl BEUIECTB,
MacCOBYIO JOJI0 XHUMHYECKOTO 3JIEMEHTa 1o (hopMmylie COCIUHEHHs, MaCCOBYIO



JIOJI0 BEIIECTBA B PACTBOPE, MOJBHYIO [IOJIF0 XUMHUYECKOTO DJJIEMEHTa B
COCIMHEHUHU, MOJISIPHYIO KOHIIEHTpAIIMIO BEIIeCTBA B pacTBOpE, HAXOIUTh
npocTernyo (popMyIry BEIIecTBa O MaCCOBBIM HIIM MOJIBHBIM JOJISIM 3JIEMEHTOB,
IPOBOJIUTH PACUETHI 110 YPABHEHUSM XUMHUECKUX PEAKIMNA C YUeTOM HEJIO0CTaTKa
OJTHOTO M3 PEeareHTOB, MPAKTHMYECKOTO BBIXOAA MPOAYKTa, 3HAUYEHHUS TEIIOBOTO
addexTa peakiuu, onpeaessiTh COCTaB CMECEH;

coOroaaTh mpasuiia 0€30MmacHoON paboThI B 1a0OPAaTOPUU MPHU UCTIOIB30BAHUN
XUMHUYECKOHU MOCYAbI U 000pyI0OBaHUS, a TAaKXKe MpaBuiIa 00pallieHus ¢ BEIIeCTBaMH
B COOTBETCTBUM C WHCTPYKIMSIMHU BBINOJIHEHUSI J1aOOpPAaTOPHBIX ONBITOB U
NPaKTUYeCKUX paboT MO TMONYYEHUI0O M COOMpPAaHUIO Tra3000pa3HBIX BEILIECTB
(aMMHuaka ¥ yrieKucIioro Tra3a) U PEIICHUI0 SKCIIEPUMEHTAIBHBIX 3a7ad [0 TeMaM
Kypca, TMpPEICTaBISATh pE3yNbTaThl OJKCIIEpUMEHTa B  (OpMe  BBIBOJIOB,
JI0Ka3aTeIbCTB, TPAPUKOB, TAOJHII U BBISBIISATH SMIUPUICCKHE 3aKOHOMEPHOCTH;

IPUMEHSATh OCHOBHBIE OIEpaIlM MBICIUTENBHON AEATEIbHOCTH (aHAIMU3 U
CHUHTE3, CpaBHEHHE, O0000IEeHNEe, CHUCTEMATU3AINIO, BBISIBICHUE MPUIMHHO-
CJIEICTBEHHBIX CBS3€i1) PU U3YYEHUH CBOMCTB BEUIECTB U XMUMHUYECKUX PEAKLUM,
BJIJIETh €CTECTBEHHO-HAYYHBIMU METOJAaMHU TO3HAHUS (HAOJIO/ICHHE, N3MEPEHUE,
MO/JICJIMPOBaHME, IKCIIEPUMEHT (peabHbIi U MBICIIEHHBIN);

OpUMEHSATh  MpaBWjga  Oe3omacHOro  oOpamieHHs C  BELIECTBAMH,
UCTIOJIb3YEMBIMU B ITOBCETHEBHOW KU3HU, IPABHUJIA TOBEICHHS B IIEIISIX COCPEKCHUS
3I0POBbsI M OKPY)KAIOIIEH NPUPOIHONW Cpeabl, MOHUMATh Bpea (OMacHOCTH)
BO3/ICUCTBUSl HAa JKUBBIE OpPraHU3Mbl OIPENEICHHBIX BEIIECTB, IMOSACHATH Ha
IprUMepax CrocoObl YMEHBIIECHUS U MPEIOTBPAIEHUs UX BPEIHOIO BO3ACUCTBUS,
3Ha4YeHUE )KUPOB, OEJIKOB, YIIIEBOAOB JJIsl OpraHM3Ma YeJIOBeKa;

UCTIOJIB30BaTh TOJIYYCHHBIC MpEICTaBlIeHHS O cdepax mpodeccrnoHaTbHON
JeSITEeTbHOCTH, CBA3aHHBIX C HAYKOW U COBPEMEHHBIMU TEXHOJIOTHSIMH, KaK OCHOBY
i poeCCUOHAILHOW OpPUEHTALUU M JUIsl OCO3HAHHOTO BHIOOpAa XMMHHU Kak
npoHILHOTO MPeAMETa IIPU MPOIOIHKEHUN 00yUeHHs Ha YPOBHE CpPeIHEro 00IIero
o0OpasoBaHus;

y4acTBOBaTh BO BHEYPOUHOW NPOEKTHO-HCCIIEOBATEIBCKON NIEATEIEHOCTH
XUMHYECKOW W XUMHKO-IKOJOTHYECKOW HAMpaBICHHOCTH, MNPUOOPECTH OIIBIT
IPOBEICHUS YUEOHBIX UCCIIEOBAaHUM B YCIOBUAX 00pa30BaTeIbHBIX OpraHnu3alui,
a TaKk)Ke opraHu3anuii (IeHTPOB) JOMOJIHUTEIFHOTO 00pa30BaHus AeTeil.



TEMATHYECKOE IINTAHUPOBAHUE

9 KJIACC
KouaunyecTBo 4acos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (ungposBbie)
Ne i/t KonTponbnbsie IlpakTHyeckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypesI
Paznein 1. BemecTBO M XUMHYeCKasi peakius
11 [ToBTOpenue u yriybiaeHue 3HaHUH O 6
BEIIIECTBE
12 OcCHOBHBIE 3aKOHOMEPHOCTH ITPOTEKAHUS 12 1 |
XUMHUYCCKUX PCAKITUN
13 DNEKTPOIUTHYECKAs TUCCOLUAIIHS. 12 | )
’ XUMHYEeCKHE peakllii B pacTBOpax
Hroro no pasneny 30
Pazgen 2. HemeTaJILI M HX COeTUHEHU ST
)1 OO01m1ast XxapaKTEpPUCTHKA XUMHUECKUX 7 !
' sneMeHTOB VIIA-rpynmsl. ["anorenst
OO01mas xapakTepruCcTUKa XUMUIECKUX
2.2 aneMeHToB VIA-rpynmnsl. Cepa u eé 8
COCIUHCHUA
OO61mas xapakTepucTUKa XUMUYECKUX
2.3 anemMeHTOoB VA-rpynmsl. A3ot, pochop u ux 10 1
COCIUHCHUA
OO61mas xapakTepucTUKa XUMUYECKUX
2.4 sneMeHToB [VA-rpynmsl. Yriaepoa u 11 1 2
KpEMHUU, UX coequHeHus. bop




Hroro no pazneny

36

Pazgen 3. MeTaaabl M HX COeMHEHUSA

3.1 OO61mmue cBoiicTBa METAIIOB 10
3.2 Bakueime MeTayuibl U UX CO€IUHEHMUS 19 2
Hroro no paszneny 29
Paznen 4. Xumus 1 oKpyskamomas cpeaa
4.1 BCH_IGCTBa " MaTCpHraJIbl B )KU3HU YCIIOBCKA. 4
' OCHOBBI 3KO0JIOTUYECKOI TPAMOTHOCTH
Uroro no pazneny 4
Pasnea 5. O000menne 3HaHUH
51 [ToBTOpeHue u 06001IeHNEe 3HAHU 3 5
' OCHOBHBIX Pa3JIeoB KypcoB 8—9 KiaccoB
Hroro no pazneny 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 11




IHOYPOYHOE IIVTAHUPOBAHUE
9 KJIACC

KoanuecTBO 4acoB 3 b
JIEKTPOHHbBIE IIU(POBLIE
KonTpo Hara

Ne n/n Tena YPOKQ B svae o0pa3oBaTe/ibHbIE
= cero JbHBIC H3Yy4YCHUHA
IpakTuyeckue padoThl y pecypesI

padoThI

Pasnen 1. BemecTBo 1 XuMu4ecKasi peakius
1.1 IloBTOpeHme u yriaydiaeHue 3HAHUH O
BemectBe  CrtpoeHue atomoB. CBoliCcTBa
ATOMOB XUMHYECKHX DJIEMECHTOB, UX bubmunoreka LIOK

KOJIMYECTBEHHBIE Y KAUECTBEHHBIC https://m.edsoo.ru/00adb59e

XapaKTEePUCTUKH (paanyc,
AIEKTPOOTPHULIATEIBHOCTD, YHEPTUS
MOHU3AIINHN ).

[TocnenoBaTenbHOCTH 3aMOJIHEHUS
2. 3JICKTPOHHBIX OpOUTAICH aTOMOB MaJIbIX 1
1057050 (0):!

but6mmoreka [IOK
https://m.edsoo.ru/00adb6b6

OCOOEHHOCTH 3aMOTHEHHUS IIEKTPOHHBIX
opOuTaseit aToMOB OOJIBIIIUX TIEPHOJIOB.

bubmunoreka LIOK
3. [Teproaundeckast cucTeMa XUMHYSCKUX 1

https://m.edsoo.ru/00adb7e2

JJICMCHTOB B CBCTC l'IpCI[CTaBJ'[CHI/Iﬁ O CTPOCHUU
aToMma.

CrerneHb OKUCIIECHUS U BaJIEHTHOCTD.
[IpencraBienue o nepuoIUYECKOM

4. 3aBUCUMOCTH CBOMCTB XMMHYECKUX DJIEMECHTOB 1
(37EKTPOOTPULIATEIBHOCTD, OKUCIUTEIHHO-

BOCCTAHOBUTCJIBHBIC CBOﬁCTBa,



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2

KHCJIOTHOOCHOBHBIE CBOMCTBA OKCUJI0OB U
TUAPOKCUIOB) OT CTPOEHHS aToMa.

Crpoenue BeniecTBa. BemectBa B TBEpIOM,
KHUJIKOM M Ira3000pa3HOM COCTOSTHUH. Busl
XUMHYECKOU CBSI3U

OOMeHHBIN 1 TOHOPHO-AaKLENTOPHBIH
MEXaHHU3M 00pa30BaHUs KOBAJCHTHOMN CBS3HU.
MexMoJIeKyIsIpHbIE B3aUMOJICHCTBUSA

Bbubmunoreka LIOK
https://m.edsoo.ru/00adbac6

THUIIBI KPUCTAIUINYECKUX PEILETOK,
O0COOCHHOCTH CTPOCHHUS KPUCTAIITNIECKHIX
pemeéToK

3aBHUCHMOCTE CBOVCTB BEIIlECTBAa OT THUIIA
KPHUCTAJUIMYECKON PEIIETKU U BUIA
XHMHYSCKOM CBSI3U

JlemoHcTpanuu:
O3HAaKOMJICHHE C MOZEIISIMU
KPUCTAJUTMYECKHUX PEIICTOK
HEOPraHUYECKUX BEIIECTB —

METaJLIOB
1 HeMeTaJlIoB (rpadura u
anMasa),
CJIOKHBIX BEHIECTB (XJIOpHUa
HaTpHs)

1.2 OcHOBHBIE 3AKOHOMEPHOCTH
NMPOTEKAHUS XUMHYECKUX peaKkIuii
Knaccudukanmst XaMHUIeCKUX peakifi mo
Pa3IUYHBIM TPU3HAKAM

DNEMEHTBI XUMUYECKON TEPMOIUHAMUKH.
.JHepreTuka XuMu4eckux peakuui. TenaoBoi
3 PeKT XUMUYIECKON peakIuu. JK30- 1
SHAOTEPMHUUYECKUE PEAKIINH, TEPMOXUMHUYECKHE
ypaBHeHus1. 3aKOH ['ecca 1 ero ciaeacTBUs

bubmunoreka LIOK
https://m.edsoo.ru/00adbcb0

Brruucnenuns mo TCPMOXUMUYICCKOMY
YPaBHEHHUIO PEaKIUU: TEIIOBOro dddexra
XUMHYECKON PEaKIIUH 10 KOJHYECTBY
BEIIIECTBA, MAaCcCE UM 00BEMY



https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0

IpOpearupoBaBIIETo WK 00pPa30BaBLIETOCS
BEILIECTBA

[IoHsATHE O CKOPOCTH XUMUYECKON PEAKLIUH.
3aKoH JACUCTBYIOLIUX Macc

JleMoHCTpanuu: 3aBUCUMOCTh
CKOPOCTH XMMHYECKO
peakuuu OT BO3/ACHCTBHS

10. bubmunoreka LIOK
DHeprus akTuBanuu. [IOHATHE O KaTalus3e. PasIHIHEIX (GaKTOPOB (BIHAHTE !
KaTajM3aTopa Ha CKOpOCTh https://m.edsoo.ru/00adbe9a
®epmeHThI. THTHOUTOPHI. XPMAIeCKOH PeaKTH).
JlaGopartopHslit omsbIT 1:
@DakTOpPBI, BIUSIOIINE HA CKOPOCTh Vsyuenme 3aBHcHMOCTH
1 1. o CKOpPOCTH XUMHAYECKOH
XUMHUYCCKOU pCAKIIUN PEaKIH OT PasIH4HBIX
(axTopoB.
[Tonsitrie 06 0OpaTUMBIX U HEOOPATHUMBIX
Jemonctpauuu: OnbIThl,
1 xumudeckux peaknusax. Ilonsarue o WILTIOCTpHpYOLIHE bu6nuorexa [IOK
XUMUYECKOM PaBHOBECUH, TpuHLUI Jle 00paTHMOCTL XHMHIECKHX https://m.edsoo.ru/00adc28c
peaKIuii.
[[Marense
@DaKTOpBbl, BIUSIONINE HA COCTOSHUE
13 XUMHYECKOTro paBHOBecus. [IpornosupoBanue bu6nuoreka [IOK
' BO3MOKHOCTH MPOTEKAHUSI XUMUIECKUX https://m.edsoo.ru/00adcade
MIPEBPALLECHUI B PA3JIMYHBIX YCIOBUAX
OKHCIUTENEHO-BOCCTAHOBUTEIBHEIE PEAKIHH. AemoncTparin: OnEITH,
o WITIOCTPUPYIOIINE TPUMEPHI
1 OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIC CBOMCTBA OKHCTHTEEHO- bubmuoreka [{OK
' XUMHUUYECKHUX DJIEMEHTOB, 3aBUCUMOCTh OT BOCCTAHOBHTEILHBIX PeaKIuil https://m.edsoo.ru/00adcade
(ropenue, peakuu
CTCIICHU OKUCJICHUA. pasiioKeHus, COC,Z[HHCHI/ISI).
Baxxable OKMCIUTENIN U BOCCTAHOBUTEIIH.
15 [Tepmanranat kanusi. CocrapieHue ypaBHeHNMIT
OKHCIUTEIBbHO-BOCCTAHOBUTCIIbHBIX peaKumi/i C
HCIIONIb30BaHMEM METO/Ia DIIEKTPOHHOTO OaaHca
16 CBoiicTBa IPOCTHIX BEIIECTB — METAILIOB U

HEMETAJIJIOB, KUCIIOT 1 COJICHi — B CBETE



https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade

MPEJICTABICHUA 00 OKUCITHTETHHO-
BOCCTAHOBUTEIIBHBIX PEAKIUAX

17.

[IpakTuueckas padora Ne 1. Pemenue
HKCHEPUMEHTAIBHBIX 33/1a4 110 TeMe
«OKHCIUTETHHO-BOCCTAHOBUTEIbHBIC
peaxIumy

18.

Kontponbnas pabora Ne 1 mo teme «OCHOBHBIE
3aKOHOMCPHOCTH MPOTCKAHUA XUMHUUYCCKUX
peaKuuii»

bu6moreka [IOK
https://m.edsoo.ru/00adcd68

19.

1.3  DJeKkTpoJuTHYeCKAs TUCCOIHALMS.
XHMHYecKHEe peakllid B pacTBOpPax
PactBopenue kak HU3NKO-XUMUYECKUIT
npoiiecc. XUMHYECKUE PEAKIIUU B PACTBOPaXx.
[lonsiTHe O rUapaTax U KpUCTAUIOTUAPATAX.

bu6mmoreka [IOK
https://m.edsoo.ru/00add448

20.

DJIEKTPOJIUTHI U HEAIEKTPOJIHUTHI. KaTHOHBI,
aQHUOHBI. MexaHU3M JIUCCOIMAIINU BEUIECTB C
pa3IMYHBIM BHIOM XUMUYECKOU CBSI3U.
CunbHble U cradble 31eKTpoauThl. CTeneHb
JUCCOLIMAIINY, KOHCTAHTa IUCCOLIMALINH.
Teopust 3AEKTPOTUTUYECKON AUCCOLUALINT

Jemonctpauuu: Mccnenoanue
3JIEKTPOIPOBOIHOCTH
pacTBOpOB, Tpolecca

JINCCOIMAIINN KUCIIOT, HIeI0Yei

" COJICH.

but6mmoreka [IOK
https://m.edsoo.ru/00add5d8

21.

NonHoe npousBenenue Boabl. BonopoaHsiit
nokasareib. VHaukaTopel

22.

DIEKTPOTUTHIECKAsT JUCCOIHAITUS KUCIIOT,
OCHOBaHUH U COJIEN

bubmunoreka LIOK
https://m.edsoo.ru/00add8b2

23.

Peaxniu noHHOro oOMeHa. Y ciioBus
MPOTEKAHUS PEAKIMii HOHHOTO OOMEHa.
MounekysipHbIE, TTOJIHBIE U COKPAIIEHHBIC
WOHHBIC YPaBHEHUS PEaKIIHH.

Jemonctpauun: OmBITHI,
WUTFOCTPUPYIOLINE MTPU3HAKH
MPOTEKAHUS PEaKLHii HOHHOTO
oOMmeHa (00pa3oBaHHE OCaliKa,
BBIJICJICHHE ra3a, 00pa3oBaHue

BOJIBI).



https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2

CBolicTBa KMCJIOT, OCHOBAHUH U COJIEH B CBETE

JlaBopaTopHbIE OIBITHI 2:
W3ydenne npu3HakoB

bubmunoreka LIOK

24, MIPEACTABICHUI 00 AIEKTPOTUTHUECKON NPOTEKAHHS PEAKIIHH HOHHOIO
P p obMena B pacTEOPax https://m.edsoo.ru/00add9d4
IUCCOLIMAIINN
DJICKTPOJIUTOB
JlaGopaTtopHblie OmBITH 3
Pacmo3naBanne BI/IGHHOTeKa ]:[OK
25. KauecTBeHunie PCaKku Ha NOHBI HEOPTaHUYECKUX BEILECTB C
TOMOIIIBIO KAYCCTBEHHbIX https://m.edsoo.ru/00addd12
peaKLmi?x Ha MOHBI.
[IpakTuueckas padora Ne 2. Perenue
26 sKeIe ertan 4784 10 TeMe X bu6mmoreka [IOK
. IICPUMCHTAJIbHBIX Jad 110 TEM
P https://m.edsoo.ru/00addbfa
((3JI€KTpOJII/ITI/I‘-IeCKa$I Jaucconuanus»
Jemonctpauuu: Ilpumenenue
HMHIUKATOPOB (JJaKMyca,
MCETHUJIOpaHXKa U
(denondranenna) nus
OTIpeieNIeHHs XapaKTepa CpeIbl
I'maoponus coneit. Xapakrep cpesibl B BOAHBIX B PaCTBOpax KHCIIOT,
27 pacTBOpax conei OCHOBAHHIT ¥ COJIEH. bubnmmoreka HOK
. JlaGopatopHic ombiT1 4 https://m.edsoo.ru/00addec0
I/IOHHBIG ypaBHeHI/IH rm[ponma coJicu Hcnonb30BaHUE HHIMKATOPOB
(naKMyca, METHJIOpaHXa U
tdenondranenHa) 1s
ONpEALCIICHU XapaKTepa Cpeibl B
pacTBoOpax comeil.
[IpakTuueckas padora Ne 3. Perenue
)8 sKeIe ertan 4784 110 TeMe X bu6mmoreka [IOK
. IICPUMCHTAJIbHBIX Jad 110 TEM
P o https://m.edsoo.ru/00addfe2
«I'maponus cosein»
Brraucnenus Macchl MpoIyKTa PeaKiiuy 1o
M3BECTHOM MacCe OTHOIO U3 UCXOIHBIX
29. BEIIECTB, B3ATOI0 B BUJIC pacTBOpa,

COJIEPIKaLIEro ONpeneIEHHYI0 KOHIEHTPALNIO
pacTBOPEHHOTO BELIECTBA
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KonTtponbnas padora Ne 2 o teme

Bubmunorexa IIOK
30. "DNeKTpoIUTHYECKAsT JUCCOLUALTUS. httos://m.ed s 100ade 04
ps://m.edsoo.ru/00ade
XUMUYECKUE peakiuu B pacTBopax”
Pa3znea 2. HeMeTaJJIBI H UX COeINHEHUS
JlaGopaTopHbIE OIBITHI 5:
31 2.1 OO0mas xapaKTepuCcTHKA XUMHYECKHX Osmaxomenye ¢ oGpasmam
' ssiemenToB VIIA-rpymmbl.  OGuias “P“?OH“HX X“"P;‘HOB
TaJIOTCHUJI0B ).
XapaKTEPUCTHKA HEMETAIIOB
OO01mast XapaKTeprCcTUKA TaJIOTCHOB.
Jemonctpauuu: OBITHI,
3 Oco0EeHHOCTH CTPOCHUSI aTOMOB, XapaKTEPHbIE DU S——— but6mmoreka [IOK
' crenern okucieHus. CTpoeHue U Gu3nIecKue XMMIHECKHE CBOHCTBA https://m.edsoo.ru/00ade348
o TAJIOTCHOB U UX COCAUHCHUU.
CBOMCTBA MPOCTHIX BEUIECTB — raJIOr€HOB.
XuMHdecKre CBOMCTBA TaJOreHOB. BuG 1OK
. . HOJINOTEKA
33. XuMHUYeCcKue CBOMCTBA XJlopa. [lelictBue xiopa httos-//m.ed /00adedss
ps://m.edsoo.ru/00ade
Y XJIOPOBOJOPO/Ia HA OPTaHU3M YEJIOBEKA.
XnopoBogopon. ComnsiHast KHCIIOTA, JlaGopatopisie omBiTH 6:
34. XMMHYECKHUE CBOMCTBA, MOJyYEHUE, Wsydenne CBOICTB COMAHOI
KHCJIIOTHBI
MIPUMEHEHUE.
[Tpaktrueckas padota Ne 4 o Teme Bu6 110K
o .. HOJINOTEKa
35. "I[lomy4yeHue consiHON KUCIOThI, U3yYEHUE €€ 1
o https://m.edsoo.ru/00ade64a
CBOMCTB
Jemonctparuu: O6pa3mbl
TIPUPOJIHBIX XJIOPUIIOB
Iloustue o KHUCJIOPOACOACPIKAIIUX KUCIIOTax (ranoreHusoB).
o JlaGopaTtopHbI€ OIIBITHI 7: bubnuoreka HOK
36. XJI0pa U UX COoJsiX. BaxkHeimme coequHeHus I
POBEJCHHE KAHECTBEHHBIX https://m.edsoo.ru/00ade64a
XJI0pa U UX HaXOXIACHUC B IIPUPOJC peakiuii Ha XJI0pu-, OpOMHULI-
U N0 1-HOHBI, U HaﬁJ’IlO,Z[eHI/Ie
TIPU3HAKOB UX IPOTCKAHUS.
Brprurcnenus no ypaBHEHUSIM XUMHYECKHUX BuG 1IOK
5 HOJINOTEKa
37. pEaKLHii, €CIIM OJIMH UX PEarcHTOB J1aH B

N30BITKE

https://m.edsoo.ru/00ade802
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2.2 OO0mas XxapaKTepHMCTHKA XUMHUYEeCKHX
3jieMeHTOB VIA-rpynnsbl. Cepa u eé
coenHenns OOIas XapaKTepuCTUKA

but6mmoreka [IOK

38. 3neMeHTOB VIA-rpynmsl
https://m.edsoo.ru/00adea28
Crpoenue u pu3nIecKue CBOMCTBA TPOCTOTO
BEILECTBA KHUCIOPOJa. AJUIOTPOIIHbBIE
Mo (HUKAIIH KUCIIOPO/A.
Crpoenue u pu3nIecKue CBOMCTBA TPOCTOTO JlemoHCTpaLHH:
BEIECTBA CEpPBI. AJLIOTPOMHBIE MOANDHKAIIIH Oanakomnetime ¢ obpastiamt
B PBI. p A e Cepbl U €€ NPUPOHBIX
39. cepbl. XUMHUYECKHE CBOMCTBA CEPBI COeMHEHMii.
BzaumogeiictBue cepsl ¢
CepoBonopoi, cTpoeHue, GU3HIECKUe U HOAOPOOM, MOBIO, HATHEN,
XUMHYECKHE CBOMCTBA KHCTOPOTOM
40 OKcCHUIBI Cephl KaK MPEJACTABUTENIN KUCIOTHBIX
' okcn10B. CepHUCTast KUCJIOTA U €€ COJIH.
Jemonctparmu: Habmonenue
nporiecca 00yrIIMBaHuUs caxapa
Cepnas kucnora u ee couu. [I[pumenenne Hox feficTBHEM
a1 CEpHOM KUCIIOTH U cylb(daroB. KauecTBeHHBIC KOHUCHTPHPOBAHHOI CepHOM bu6nuoreka [IOK
. KHUCJIOTHI.
peakiuu Ha Cyab(GUT-, Cyabdua- u cyabdar- JIa60pATOpHBIE OMBITHI 8: https://m.edsoo.ru/00adec8a
aHI/IOHBI. I/Isyqune XUMHUYCCKUX
CBOMCTB pa30aBJICHHOW CEPHOM
KHCJIOTHI.
JlaGopaTtopHbIe OBITEL 9:
[IpoMBIIUIEHHOE NOJIyYEHUE CEPHON KUCIOTBHI. TIpoBe/IcHHE KaueCTBEHHbIX
42, [IpencraBieHuss 0 XUMUYECKOM ITPOU3BOACTBE U peaktutit 12 cyTbduA-, cyreuT
U CyJb(aT-HOHBI, U
CBsI3aHHBIX C HUM HpO(l)CCCI/IHX. HaOJII0/IeHHE TIPU3HAKOB UX
TIPOTCKaHUA.
Haxoxnenue cepbl 1 €€ COeIMHEHN B
43 npupoje. XMMHUYECKOE 3arpsiI3HCHHE bubmmoreka [JOK

OKpYXaroIlel cpesibl COEAMHEHUSIMHU CePbl U
CIOCOOBI €ro Mpe0TBPAIICHHUS.

https://m.edsoo.ru/00adec8a
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44,

Brruncnennsa macchl MMpoAYyKTa pCakKuu 1o
M3BECTHOM MaccoBoil (00bEMHOI) foe (%) ero
BBIXOJIa OT TEOPETHYECKH BO3ZMOXKHOTO

45.

Brrancnenust maccoBoit (00b6éMHOIN) momu (%)
BBIXO/Ia MPOYKTA PEAKIIUHU 110 U3BECTHOM
Macce (00bEMY) UCXOTHOTO BEUIeCTBa U
NPOIYKTa PEaKIHH

Bbubmunoreka LIOK
https://m.edsoo.ru/00adeeab

46.

2.3  OO0mas xapakTepuCTHKA XUMHUYEeCKHX
3J1eMeHTOB VA-rpynnsl. A30T, ¢pocdop u ux
coemHeHus. OO1as XapaKTepUCTHKA
3JIEMEHTOB VA - rpynmnsl

A30T, pacnpocTpaHeHHE B IPUPOAE,
(du3nyeckre 1 XMMUYECKHE CBOMCTBA.
Kpyrosopot azota B mpupoze

JleMoHCTpamu:
O3HakoMJICHHUE C PUIHYESCKUMHU
CBOWCTBaMHM a30Ta, €ro
COCIMHEHUI.

bubmunoreka LIOK
https://m.edsoo.ru/00adf004

47.

AmMMHaK, ero Gpu3n4ecKkue 1 XUMHYECKUE
CBOMCTBA, IPUMEHEHUE U [TOJIyYEHHUE B
1a00paToOpUU U MPOMBIIUIEHHOCTH.

Bbubmunoreka LIOK
https://m.edsoo.ru/00adf180

48.

MoH aMMOHUS, JOHOPHO-aKLIETITOPHBIN
mMexaHu3Mm ero oOpasosanus. Coau aMMOHUS,
uX (pU3NYECKHe U XUMHUECKUE CBOICTRA,
npuMeHeHne. KauecTBeHHas peakuus Ha NOHBI
aMMOHMUSI.

JIabopatopuble ombITH 10:
M3yuenne cBOUCTB conei
aMMOHHS (B3aUMOJICHCTBUE
coJieif aMMOHHSI CO IENO0YBIO).

bubmunoreka LIOK
https://m.edsoo.ru/00adf306

49.

[IpakTuueckas padora Ne 5 o reme
"IlosryyeHne amMmmHuaKa, U3yuyeHue ero CBOMCTB"

bu6mmoreka [IOK
https://m.edsoo.ru/00adf518

50.

Oxkcuast azora (I, 11, 111, TV, V)
AzoTucras kuciiora. A30THas KHUCIIOTa, €€
dusnyecKkue CBOWCTBA, OTyYEHUE,
MIpUMEHEHUE.
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A30THas KHCIIOTa, €€ XMMHYCCKUE CBOICTBA bubmunoreka LIOK
JleMoHCTpamu: .
51 (o0mIue Kak MmpeaCcTaBUTENs Kilacca KUCIIOT U BsanmoxeiicTaie https://m.edsoo.ru/00adf68a
crienuduveckue), KOHUCHTPHPOBAHHOH A30THOH but6mmoreka [IOK
o KHCJIOTBI C MCJIBIO.
[TpoMbITIEeHHOE TTOJTyYE€HHE a30THOM KUCIIOTHI https://m.edsoo.ru/00adfc20
Hurpatel u autputsl. KauecTBeHHbIE pEaKLIUN
Ha HUTPAT- U HUTPUT-AaHUOHBI. XUMUYECKOE Hemonctpaun: Kasectsenbie
52 o PpCaKuu Ha HUTPAT U HUTPUT-
3arpsi3HEHUE OKPYXKAIOLIEH CpeIbl HOHBL
COEIMHEHUSIMU a30Ta
®docdop, ammoTponHbie MOTUDUKAIIH JTlemoncTpam:
OsznakomyenHe ¢ QU3MIECKUMH bubnuoreka HOK
53. docopa, puznyeckre u XuMHUIECKHE Ny
| ceoficTeaMu - pocopa 1 ero https://m.edsoo.ru/00adfd9c
CBOHCTBaA COCIMHEHUM.
Oxkcuasl hocdopa (111, V)
®dochopnast kucnoTa, husndeckue u JaGopatopusie ombiret 11
XUMUYECKHUE CBOWCTBA, ITOIyYEHUE. Kauectsennas peaxii na
54. coJM aMMOHHS, Ha ocat-
KauectBennast peakuus Ha ¢pocdar-uoHbIL. HOHE H M3yUEHNE MPUIHAKOR
[Ipencrasienus o ramoreangax dpochopa (111, HX TIPOTEKAHMA.
V).
[ToHsiTHE O MUHEPATHHBIX YIOOPCHHUSIX.
JleMoHCTpamu:
cg A3zoTHBbIe, (hoCPOpHBIC, KOMILICKCHBIE O3nakomneHHe ¢ oGpasamu bu6mmoreka [IOK
ynoOpenus. 3arpsi3HeHHE TPUPOTHBIX A30THBIX ’g‘b‘mdj"l’m"x https://m.edsoo.ru/00adfebe
. yaoOpeHuit.
BOJIOEMOB COEAMHEHHUSIMH a30Ta U Gochopa
M
2.4 OOwWAas XapaKTepUCTHKA XUMHYECKHX Alevoncrpar: Mozer
KPUCTAJUTMICCKUX PEIIETOK
3jemeHTOB IVA-rpynnel. Yriepon, ero anMasza, rpaQuTa, MOICKYJBI
o ¢dymrepena. O3HaKOMIICHHE C
56. UTOTPOITHBIE MOTU(DUKAIIMH U CBOMCTBA.
TPOILIECCOM aICOPOLUK
INonsiTue 06 ancopouun. Kpyrosopor yriepoaa PACTBOPEHHBIX BEMECTB
AKTUBUPOBAHHBIM YTJIEM U
B IIpUpoOJacC. YCTPOKCTBOM NIPOTHBOTA3a.
JlabopaTopHbIe OmBITH 12:
57 Oxcupel yraepoaa, ux Gpu3ndeckue u Tonyuenue, coGupae, bu6nuoreka [IOK

XHMUYCCKHE CBOMCTBA. DKOJIOTNYCCKHUE

pacno3HaBaHUE U U3y4EHHE
CBOMCTB YIJIEKUCIIOTO Ta3a.

https://m.edso0.ru/00ae006¢
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po0JIeMBbI, CBSI3aHHBIC C OKCHJIOM YTJIepoJa
av)

[IpakTuyeckue pabotel Ne 6 o Teme

58. "TTomyuyenue okcuaa yraepona (IV) u uzyuenue 1
€ro cBoucTB"
VYronbHas KUCIO0TA U €€ CONU, NX (PU3NIeCKre ) but6mmoreka [IOK
’ JlaGopatopubie ombIThI 13:
Y XMMUYECKHE CBOMCTBA, MTOIYyYEHUE U VI3yuenue B3aHMHBIX https://m.edsoo.ru/00ae027¢
npeBpalieHuii KapOoOHATOB 1
HIPUMCHCHHC. THIPOKapOOHATOB.
59. KauectBennas p€aknusg Ha Kap60HaT-I/IOHLI. Jlabopatopusie onbITEI 14:
IpoBenenne Ka4eCTBEHHBIX bubnuoreka HOK
Hcnonb3oBanue kapOOHATOB B OBITY, N p
PEAIIHH Ha KapOoHaT- 1 https://m.edsoo.ru/00ae054e
MCIUINHUHC, ITPOMBINIJICHHOCTU U CCIILCKOM CHJIMKAT-HOHBI U U3YYCHHE
XOSHﬁCTBe TIPU3HAKOB X IPOTECKAHUA
[TepBoHauanbHBIE MOHATHS 00 OPraHUYECKHUX Jlemonctparmin: Mogiema
60 BEIIECTBAX KaK O COEAUHEHUAX yriIepoaa MOJICKYJT OPTaHHHCCKIX
. BCIICCTB.
[IpupoaHbIE UCTOYHUKH YTIIEBOIOPOIOB U UX Temonctparm: Komrexims
pOJIb B OBITY U MPOMBIILICHHOCTH «Hes 1 nedTenpoRyKTED.
[TonsiTrie 0 OMOIOTUYECKU BaXKHBIX
61 OpPTaHMYECKUX BEIIECTBAX — KUpPaxX, OenKax u
' yrieBoAax. EJTMHCTBO OpraHuvecKux u
HEOPraHUYECKUX COCTMHEHUN.
KpemHnii, ero puznueckne 1 XUMAYECKHE bubnuoteka [JOK
CBOMCTBA, [I0JIy4eHUEe U IpumeHenue. Posb https://m.edsoo.ru/00ae080a
62. KpEMHUS B MPUPOJIC U TCXHHUKE.
Oxcun kpemuus (IV), kpemMHHEBas KUCIOTA,
CUJIMKATBI
. HAemoncTparuu: bu6nuorexa IIOK
Ba}KHel/IIHI/IC CTPOUTCIBbHBIC MAaTCPHUAJIbI: OsHakomJIeHHe ¢ 00pa3naMu
HIPUPOHEIX KapGOHATOB 1 https://m.edso00.ru/00ae0bf2
63. KepaMHUKa, CTeKJIO0, IEMEHT, OETOH, cuKaTOR, © MpORYICH Bub 10K
’ nOIMoTeKa

xene300eToH. [Ipobnemsr 6e30macHOro

CHUJTMKATHOU
TIPOMBIIUICHHOCTH.

https://m.edsoo.ru/00ae0e18



https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18

HCIIOJIB30BAHUA CTPOUTCIIBHBIX MAaTCPUAJIOB B
HOBCGI[H@BHOﬁ JKHN3HU.
bop. bopHas kucnora

BKHGOM&TepI/IaHLII CUJIMKaTHasA
TIPOMBIIIIICHHOCTb.

[IpakTuueckas pabora Ne7. Perenune

bubmunoreka LIOK
64. AKCIIEpUMEHTAIBHBIX 3334 110 TEME 1
. https://m.edsoo.ru/00ael103e
«Baxwneiiiine HeMeTaIbl U UX COCTUHEHUS
Brraucnenus macchl (00bEMa; H.y.) TPOTyKTa
65 peakuuu o qaHHou Macce (00BEMY)
' HCXOJHOTO BEIIECTBA, COAEPIKAIIETO
ONPEAECIEHHYIO MAaCCOBYIO JIOJI0 PUMECEH
66 Kontponbras padota Ne 3 mo teme bu6nuoreka [IOK
' «BakHenie HeMeTaJUIbI U UX COSIUHEHUS). https://m.edsoo.ru/00ael 156
Pa3gen 3. MeTaJlJIbI M BX COeTUHEHU S
3.1 Oowmmue cBoiictBa MeTtaioB. O0mas
bubmunoreka LIOK
67. XapaKTEPUCTUKA XUMUYIECKUX JIEMEHTOB —
https://m.edsoo.ru/00ael156
METaJJIOB HA OCHOBAHUH UX ITOJIOKEHHS B
IICXD JI.1. Mennaeneera
JemoncTpauuu: O3HaKOMIIEHHE C
06pa3uaMu MCTaJIJIOB H CIIJIaBOB,
Mertannsl A- u b-rpynn. Ctpoenue npocTsix UX psHieCKuMH CBOTCTBAMH.
68. JlaGoparopHsle ombITh 15:
BCIICCTB — MCTAJLJIOB. O3HakoMIICHHE ¢ PU3MICCKUMU
CBOMCTBAMHU METAJIJIOB
Meramndeckas CBSI3b U MeTaJlJIMYecKast
. JleMoHCTpamu:
69 KpUCTaJUTMYECKasi peiérka. 3aBUCUMOCTb MozenupoBaHue but6mmoreka [IOK
(U3NUECKUX CBOMCTB METAJIIOB OT CTPOCHUS METaLIMIECKOH https://m.edsoo.ru/00ae1278
KPUCTAJUINYECKOH PeIIeTKH.
KPHUCTAJJIOB
DJIEKTPOXUMHUYECKUHN P HAIPSIKEHU I JleMoHCTpammm:
. BzauMopelicTBre METaIOB ¢
70. MeTa/ioB. OO0IIMe XUMHUYECKHE CBOMCTBA

MCTAJJIOB

BOJIOH, C pacTBOpaMu coJieil u
KHCIIOT.
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JIabopaTopHbIe OMBITH 16:
N3ydenne B3anmoaeicTBUs
METAJUIOB C BOJIOH, C
pacTBOpaMH COJIEi U KUCIIOT.

71 OO6mmue criocoObl MOTYyYeHUST METAIUIOB, bu6nuoreka [IOK
' MeTaiyprust. CruiaBbl https://m.edsoo.ru/00ae14b2
7 DIIEKTPOJIN3 PACIIIIABOB M PACTBOPOB COJIEH Kak HevoncTparui: ?JECKTP"”"S bu6nuoreka [JOK
. PacTBOPOB COJICH (XJIOpHUaa
OJIMH U3 CIIOCOOOB TOJYYCHHS METAJIJIOB Meu (II) H HOZHIA KATHA). https://m.edsoo.ru/00ac14b2
73 Brprurciienus o ypaBHEHUSIM 3JIEKTPOJIU3a
' pAacIIaBoB U paCTBOPOB BEIIIECTB
[ToHsTHE O KOPPO3UU METAILIOB, OCHOBHBIE JlemoncTpatum: OmbITsL,
CIOCOOBI 3aLTUTHI UX OT KOPPO3UHU. HILTIOCTPHPYIOUINE KOPPO3HIO bu6nuoreka [IOK
74 METAJUIOB U 3aILUTY METAJJIOB OT
[IpuMeHeHre MeTaJIOB U CIUIABOB B OBITY U KOpPO3H. https://m.edsoo.ru/00ael5e8
MIPOMBIIUIEHHOCTH.
75 Brrancnenus cocraBa cmecei ¢ bubnuotexa [JOK
' WCIIOJIb30BAHUEM PEIICHUS CUCTEM YPaBHEHUI https://m.edsoo.ru/00aelSe8
26 PaznuuHble TUIIBI BBIYKUCICHHUH IO YPaBHEHUSIM
' XUMHUYECKHX peaKIuii
JlabopaTopHbIe OmBITH 17:
3.2 Baxueiimme MeTaJLIbLI U HX Osmaxomnenne ¢ obpasmamy
H3y4acMbIX METAJUIOB, UX
27 coenuHenuss Meramisl A-rpyni. Lllenounsie N ———
Metaibl. Haxoxaenue B npupoje. CBoicTBa CIUTaBOB
JlemoHcTpanuu:
HIEJIOYHBIX METAIIJIOB, MTOJTYUYEHHUE BsanmoeiicTsHe ¢ Booii
HaTpus
OKcuabl U THAPOKCU/IBI HATPUS U KaJIUA. TemoncTpamms: Oxpammusanme
[IprMeHeHne MeNTOYHbIX METAIIJIOB U UX TIAMEHH HOHAMM HATPHA, Bu6muotexa [JOK
78. o KaJIuA U KaJIbIIns.
coeIMHEeHUI. brosornyeckas pojb HaTpusi U BsanmoieiicTBHe okeuia https://m.edsoo.ru/00ac1886
KaJIvs. HaTpHus C BOJOM.
JlemoncTparmu: Bzaumoneiicteue
79. LL[CJIO‘IHOBCMGJIBHBIC MCTaJlJIbl C BOMIOH Kambuus.
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Bakueiimme coeJUHESHUS KabIM M MarHus,

JlemoHcTpanuu:
BzaumopeiictBre okcuaa
KaJbIHs C BOJIOM.

bubmunoreka LIOK

80. o JlaGopaTtopHble onbITHI 18:
CBOMCTBA, IPUMEHECHUE BaanMOIeHCTBHE THIPOKCHIOB https://m.edsoo.ru/00aclae8
HaTpusd U KaJIbLHA C OKCUIOM
yriepoza (IV) u kucnoramu.
JlabopaTtopHble OmBITH 19:
g1 JKECTKOCTB BOMIBI M CIIOCOOBI €€ YCTPaHEHUSL. HCC“GH"ga"“" cBoficT bubanoreka [IOK
. KapOOHaTOB U
KpyroBopot kanpiius B IpUpoe. THAPOKAPGOHATOR KATBLIHA, https://m.edsoo.ru/00aclc64
JKECTKOH BOJIBI.
22 [IpakTuueckas padora Ne 8 o reme X bu6nuorexa [IOK
' "YK&cTkoCcTh BOJIBI M METO/IBI €€ yCTpaHEHUS " https://m.edsoo.ru/00aelc64
JlemoHcTpanuu:
83 ATIOMUHHII B3auMoIeHCTBHE aTIOMHHHS C bubanoreka HOK
BOJIOM, C HOZIOM, KHCIIOTAMH 1 https://m.edsoo.ru/00ac1d86
IIEI0YaMH.
AmdoTepHble cBOMCTBA OKCHIA U THAPOKCHIA
(b p 'H er 'H Bm{eOMaTepuanm: BI/I6JII/IOTGK3. ]:[OK
84. AJIFOMHUHHA. HpI/IMCHCHI/IG AJIIOMHUHUA U €TO0 MeXaHU4YeCKas IPOYHOCTh
OKCH/IHOI UICHKH aTIOMUHNA, https://m.edsoo.ru/00ae35¢6
CIIJIaBOB.
a5 OO01mas xapakTepucTHKa MeTauioB b-rpymnm
' (MOGOYHBIX TOATPYTIIT)
3aBUCHMOCTH KHCIIOTHO-OCHOBHBIX CBOMCTB
OKCHJIOB ¥ TUAPOKCUIOB METAJJIOB OT
86. 3HAYCHUS CTEIICHU OKUCIICHUS DJICMEHTA B
COEIMHEHUH (Ha MpUMeEpE COEINHEHUN
XpoMma).
Menn u cepebpo. [lepBoHavanbHbIe bubmmoreka [JOK
87 MPEACTABIICHUSA O KOMIUIEKCHBIX COCIUHEHUAX https://m.edsoo.ru/00ae3de8
' [IpencraBnenus 06 aMMHAYHBIX KOMILIEKCAX bubmunoreka LIOK
cepebpa u Meau https://m.edsoo.ru/00ael1750
JlaGoparophsie omnbIThl 20:
88. ]_[I/IHK M3yuenune npusHakoB

TIPOTEKAaHNA Ka9€CTBEHHBIX



https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

AmdoTepHbIe CBOICTBA OKCHIA U THIPOKCUIA

peaKI_II/Iﬁ Ha UOHBI (MH.FHI/Iﬂ,
Kajablus, aJIIOMUHUSA, IIUHKA,

OUHKa kenesa (2+) u xenesa (3+),
menau (2+).
JlabopaTtopHble OmbITH 21:
HccnenoBanue aM(poTepHBIX
CBOWCTB TUApOKCHUAa
AIFOMUHUSA, TUAPOKCUA
xpoma* (III) u ruppoxcuga
IIUHKa
89. }I(eﬂe30 BHHGOMaTepI/IaJ'ILII TOpeHUC
JKEJI€3a B KHCJIOPOAE U XJIOpE
JlaGoparopHslie OmbIThI 22:
Oxcuapl, THAPOKCUIBI U conn kene3a (1) n sy4enue npoleccos
90. TIOJIyYCHUS THAPOKCHUIOB
JKeJIe3a (III) JKEJIC3a, UX XUMHYCCKHUX
CBOWCTB
UyryH ¥ cTajlb — CIUIABbI XKelle3a Bu6muotexa [JOK
o1 [Ipon3BOACTBO UyTr'yHa U CTaJIH. https://m.edsoo.ru/00ae3£50
' DKOJIOTHYECKHE TTPOOIIEMBI, CBSI3aHHBIE C
METAJLTYPrUYE€CKUMH TTPOU3BOICTBAMHU.
[IpakTuueckas padora Ne 9. Perenue
bubmunoreka LIOK
92. 9KCIICPUMCHTAIBHBIX 3a4a4 110 TEME 1
. https://m.edsoo.ru/00ae4270
«Baxkneinme MeTalIbl M UX COCINHCHUS
93 Brranciaenus coctaBa cMecei ¢
' MCIIOJIb30BAHUEM PEIICHUS CUCTEM YPaBHEHUI
94 PaznuuHble TUTIBI BBIYMCICHHUH IO YPAaBHEHUSIM bubnuotexa [JOK
' XUMHYECKHX peaKIuii https://m.edsoo.ru/00ae4270
95 KonTtponbnas padora Ne 4 o teme

«BaxHeHIme MeTaUIbl U UX COEIUHEHUSD)



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270

Pa3nen 4. Xumus u oxkpy:xaomas cpena 4.1
BemecTBa u MaTepuaJibl B (KM3HU
yejgoBeka. OCHOBEI DKOJOrHYeCcKOM

Jemonctpauuu: Kosinekuuu

IPaAaMOTHOCTH bezomnacnoe 06pasiios maTepHasos
96. (CTpOHTeJ’ILHLIe MaTepualsbl,
HCITOJIb30BAaHUE BEILIECTB U XUMHUUYECKHUX CILTABb METATIOB,
peaKHI/Iﬁ B 6BITy MOJIMMEPHbBIE MaTePHAJIbI).
[lepBast moMoIIb MPU XUMUYECKUX 0KOTaxX U
OTPABJICHUSIX.
HoBble MaTepuanbl U TEXHOJOTUH. [[puHIHIIBI
«3€JIEHOU XUMUW». XUMUS U 3JI0POBbE
97 3HaYCHHUE U3yIaeMbIX XUMHYECKUX JIEMEHTOB
' Y UX COCTUHEHUN /TSl QyHKIIMOHUPOBAHUS
opranusma 4denoBeka. [ToHsaTue o 3m0poBOM
o0Opase KU3HHU.
XUMHYECKoe 3arpsA3HCHUC OKPYIKAroIIenu JlabopaTopHbIe OmBITH 23:
98. cpensbl. [loHsTHE O TpEAEIBHO JOITYCTUMOMN Onpeierienne KHCIOTHOCTH
IIPUPOAHBIX BOJI.
xoHuenTpanuu semects (ITJIK) PHPOHEX BOA
DKoNoru4ecKue mpoOIeMbl, CBSI3aHHBIC C JTaBopatopibic ombITe 24:
COCIMHEHUSMH YTJIepO/ia, a30Ta, CEPhI, Mogemposarue nponiecca
99. . 00pa3oBaHUs KHCIOTHOTO
TSKENTBIX METAIOB. POTb XUMUM B pellieHUN SIS, M3YUCHHE €ro
NKOJIOTUYECKUX HpO6HeM BOSHeﬁCTBHﬂ Ha MaTepuabl
Paznen 5. O600menne 3HaHMi
5.1 TIloBTOopenue u 0000IMIeHHE 3HAHUI
100 OCHOBHBIX pa3ejioB KypcoB 8—9 kiiaccoB

CBoiicTBa KMCJIOT, OCHOBAaHHH U
COJICH B CBETE MPECTABICHUN 00
OKHUCJIUTEIbHO-BOCCTAHOBUTEIIBHBIX PCAKITUX.




[IpakTuueckas padora Ne 10. Pemenue

101. IKCIIEPUMEHTAJIBHBIX 3a/1a4 110 TEME 1 1
«XMMHYECKHE PEAKLII
[IpakTuueckas padora Ne 11. Pemenue

102. = 3KCHEpUMEHTANIbHBIX 3a/1a4 110 TEME 1 1

((MeTaJIJ'H:I, HEMCTAJJIBI U UX COCAUHCHUA»

102




MMPOBEPSIEMBIE TPEFOBAHUS K PE3YJIbTATAM OCBOEHMSI OCHOBHOM OBPA3OBATEJIBHOM ITPOT'PAMMABI

Kox nposepsiemoro
pe3yJjbTara

9 KUIACC

IIpoBepsiemble MpeAMeTHbBIE Pe3yJIbTaThl 0CBOEHHUSI OCHOBHOI1 00pa30BaTe/IbHON NPOrPaMMbl
OCHOBHOI'0 00111er0 00pa30BaHUA

ITo Teme: «BemecTBo 1 XUMUYECKasi pEaKIusD)

1.1

pacKpblBaTh CMBICI OCHOBHBIX XHMMHYECKHUX IOHSATHH: PAacTBOp, 3JIEKTPOJUTHL, HEDJIEKTPOIUTHI,
UIEKTPOIUTUYECKAs JAUCCOLMAIMS, PEAKLMU HMOHHOrO OOMEHa, KaTalnu3arop, XMMHYECKOE paBHOBECHE,
oOpatumble U HEOOpaTHMble pEakLUH, OKHCIUTEIbHOBOCCTAHOBUTENIBHBIE PpEaKLUH, OKHCIUTENb,
BOCCTQHOBUTENIb, OKHCIIEHHE ¥ BOCCTAHOBJIEHHE, aJUIOTpONuUs, aM(pOTEPHOCTb, XUMHUYECKas CBS3b
(KOBaJIGHTHAs!, NOHHAsI, METAIIINYECKAsl), KpUCTAJUIMUECKAsl PEIIETKA, CIIJIaBbl, CKOPOCTh XMMHUECKON peakliuu

1.2

WJUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHUYECKHX TIOHSITHH W MPUMEHSTH ITH TOHATUS TIPH OMHCAHUN
BEIIIECTB U UX MPEBPAIICHUN

1.3

COCTABJIATh YPAaBHEHUS JJIEKTPOJIMTUUECKON JUCCOMALIMU KUCIIOT, IIEJI0YEH U COJIEH, ITOJIHBIE U COKPALIEHHbIE
ypaBHEHHUS PEaKIMii HOHHOTO 0OMEeHa

1.4

pacKpbIBaTh  CYIIHOCTb  OKHCJIHMTEJIbHO-BOCCTAHOBUTENBHBIX  PEAKIMH  MOCPEACTBOM  COCTaBJICHUS
ANIEKTPOHHOTO OallaHCa ITUX peaKIui

1.5

MIPOBOAMTH PACUETHI [0 YPABHEHUIO XUMHUYECKOM peakiuu

Ilo Temam: «HemeTaiuisl M UX cOeAUHEHUS» U «MeTalibl U UX COSIUHEHUI»

2.1

XapaKTepU30BaTh (OMHUCHIBATH) OOMME W CHEIU(UUECKHE XUMHUYECKHE CBOMCTBA MPOCTHIX H CIOXKHBIX
BEUIECTB, MOATBEpPXAasi OMUCAHUE MPUMEpPaMH MOJEKYJSPHBIX M HOHHBIX YpPaBHEHUN COOTBETCTBYIOLIUX
XUMHYECKHUX PEAKIMI

2.2

COCTAaBJISITh YPABHCHUA peaKuHﬁ, MOATBCPIKAAOIMUX CYIICCTBOBAHUC TeHETHYECKOM CBI3HU MCKAY BCUICCTBAMU
Pa3JIMYHBIX KJIACCOB

23

IMPOTrHO3UPOBATH CBOMCTBa BCIICCTB B 3aBUCUMOCTH OT UX CTPOCHUS, BOSMOKHOCTH IMPOTCKAHUA XUMHUUYCCKUX
HpeBpameHHﬁ B pa3JIMYHLIX YCIIOBUAX

24

ClleIoBaTh IPaBUJaM IOJb30BAHUSA XUMHMUYECKOW TMOCYJOH M JIaOOpaTOPHBIM O0OpPYJOBaHHMEM, a TAKXKe
npaBuUjaM OOpAIIeHUsl C BEIIECTBAMH B COOTBETCTBUU C MHCTPYKLHMSMH IO BBIMOJHEHHUIO JTAOOPAaTOPHBIX
XMMHAYECKHX OMBITOB I10 MOJIYYEHHIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB (AMMHAKA U YTJIEKUCIIOTO ra3a)




Konx nposepsiemoro

HpOBepﬂeMbIe NpeaAMETHBIC PE3YJIbTAaThI OCBOCHUN OCHOBHOM OﬁpaBOBaTeﬂbHOﬁ InmporpaMmmbIl

pe3yJabTara OCHOBHOTI'0 00111ero 00pa30BaHus

MPOBOANTH PEAKIIUH, TOATBEPKAAFOIINE KAaUeCTBEHHBIN COCTaB Pa3IUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM

2.5 myTéM XJIOpUA-, OpoMHuI, noau, kKapOoHaT, ¢pocdaT, CUIHKAT, CyJIb(aT, THIAPOKCUINOHBI, KATHOHBI aMMOHHUS,
MOHBI U3YUYEHHBIX METAJIJIOB, MPUCYTCTBYIOIINE B BOJAHBIX PACTBOpPaX HEOPTaHUUECKUX BEIIECTB

3 I1o Teme: «XuMUs U OKPYIKAOILAsL CPEay

3.1 pacKpbIBaTh CMbICI OCHOBHBIX xuMHuueckux nouatuii: [1/IK BemecTa; Koppo3usi METaIII0B
MPUMEHSITh OCHOBHBIE ONEPAIMU MBICTUTEILHON NESTEIILHOCTH — aHAllu3 U CHUHTE3, CPaBHEHHE, 0000IIeHHE,

39 CUCTEMAaTH3aIlNI0, BBISBICHUE NPUYMHHO-CIEACTBCHHBIX CBS3€M — I HM3y4YeHUs CBOWCTB BEIIECTB U

XUMHAYECKHX PEaKINii; eCTEeCTBCHHOHAYYHbBIC METO/IbI TO3HAHUS — HAOIOICHHE, U3MEPEHUE, MOJICITUPOBAaHUE,
AKCTIICPUMEHT (PEaTbHBIM U MBICTICHHBIN )




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

9 KVIACC

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKaAHUSA

BeniectBo n xumnueckast peakuus. [lopropenue

1.1

Ilepuoanueckuii 3akoH. [lepruoguueckas cucremMa xumuueckux 3nemeHToB [[.M. MenaeneeBa. CtpoeHne aToMOB. 3aKOHOMEPHOCTH
B N3MCHEHHH CBOMCTB XMMMYECKHX DJIEMEHTOB IIEPBBIX TPEX MEPUOMNOB, Kalus, KalbLMs M UX COCOUHEHHM B COOTBETCTBHH C
ITOJIOKEHUEM JIEMEHTOB B [lepnoanyeckoil cucTeMe U CTPOCHUEM UX aTOMOB

1.2

Crpoenue BemiecTBa: BUABI XMMHUYECKOW CBsI3U. THUMBI KPUCTANIMUECKUX PEIIETOK, 3aBUCUMOCTh CBOMCTB BEIECTBAa OT THUIIA
KPUCTAJUTMYECKON PEImETKN M BUJA XUMUYECKOH CBs3u. Kiaccudukaiys U HOMEHKIATypa HEOPTraHWYECKUX BEIIECTB (MEXKITy-
HapoJIHasl U TPUBHAJIbHAs). XUMHUYECKHUE CBOMCTBA BEIIECTB, OTHOCAIIUXCS K PA3IUYHBIM KJIACCaM HEOPTaHWYECKUX COCIUHECHHM,
TEHETUYECKAsl CBSI3b HEOPTAHUYECKUX BEUIECTB

1.3

Krnaccudukanns XuMu4eckuxX peakiui Mo pa3IudHbIM IpHU3HaKaM (10 YUCIy UM COCTaBYy yYacCTBYIOIIMX B pEaKLMU BELIECTB, IO
TEII0BOMY 3(pPeKTy, Mo U3MEHEHHIO CTETIEHEN OKUCIIEHUS XUMHUECKHUX 3JIEMEHTOB, [0 00OpPaTUMOCTH, M0 YYAaCTHIO KaTalnu3aTropa).
DK30- 1 SHJIOTEPMUYECKUE PEAKLIUN, TEPMOXUMHUYECKUE YpaBHEHUS. [IOHATHE O CKOPOCTH XMMUYECKOW peaKuu

1.4

[Tonatue 06 0OpaTUMBIX M HEOOPATHUMBIX XMMUYECKHX peakiuax. [IoHsATHe 0 TOMOTeHHBIX U FeTepOreHHbIX peakuusx. [lonsrue o
XMMHYECKOM paBHOBecuU. DAaKTOPBI, BIMSIOIIAE HA CKOPOCTh XUMUYECKON PEAKIIUH U ITOJIOKEHHE XUMHUYECKOTO PABHOBECUS

1.5

OKMCIINTEIFHO-BOCCTAHOBUTEIIbHEIE pcaknuuu, BHCKTpOHHBIﬁ 0ajaHC OKHCIUTEIbHO-BOCCTAHOBUTEIIHHOM pCaKknuu. CocraBncHue
ypaBHeHI/II\/'I OKHUCJIHNTCIIbHO-BOCCTAHOBUTCIBbHBIX peaKHHﬁ C UCITOJIb3OBAHUCM MCTOAA 3JICKTPOHHOI'O Oananca

1.6

Teopust 3IEKTPOIUTHUECKON TUCCOLIUALIUN. DIICKTPOJIUTHI U HEANEKTPOJIUTHI. KaTnoHbI, aHMOHBL. MeXaHU3M UCCOLMAlMU BEIIECTB
C Pa3IMYHBIMU BUIaMU XUMHYECKON cBs3u. CteneHs Auccoruaiyi. CUIbHbBIE U CIa0ble dJEKTPOIUTH. Peakiinu HOHHOTO OOMEHa.
YcnoBust mpoTeKaHUs peakuuil MOHHOTO OOMEHa, TMOJHbIE M COKpalIEHHbIE MOHHBIE YpaBHEHHUsS peakiuil. CBoWcTBa KHCIOT,
OCHOBAaHHWH M COJIeH B CBETE MPECTABICHUN 00 JIEKTPOTUTHIECKON auccoruanuu. KauectBeHHbIe peakiiuu Ha UOHBL. [ToHsTHE O
TUJPOJIU3E COJICH

1.7

XUMUYECKUN SKCIEPUMEHT: O3HAKOMIICHHE C MOJENSAMHM KPUCTAUIMUECKUX PEIIETOK HEOPTaHMYECKUX BEIIECTB — METAJUIOB U
HeMeTalsioB (TpaduTa M amMasa), CIOKHBIX BEIIECTB (XJIOpHUIA HATPHS), WUCCICIOBAHHE 3aBHCHUMOCTH CKOPOCTH XUMHUYECKOU
peaxkuuu oT BO3JCHCTBUS pa3inuHbIX (PaKTOPOB; UCCIIEOBAHKE AIEKTPOIPOBOIHOCTH PACTBOPOB BEILIECTB, MPOIIECCa AUCCOIAIINH
KHCIIOT, IIeJouell u coyiell (BO3MOXKHO HCIOJIb30BaHHE BUIAEOMATEPUAJIOB); MPOBEIECHUE OMBITOB, WUITIOCTPUPYIOMIUX MPU3HAKU
MIPOTEKAHUS PEAKINI HOHHOTo oOMeHa (00pa3oBaHWE OCaJKa, BBIICIECHUE ra3a, 00pa30BaHMUE BOJBI); OMBITOB, IUTFOCTPUPYIONTUX




Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

MpUMEpPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEaKIHil (TOpeHue, peakluuu paszjoKeHUs, COEIWHEHHUs); pacro3HaBaHHE
HEOPraHUYECKHUX BEIIECTB C MOMOIIbIO KAU€CTBEHHBIX PEAKIIUN HAa MOHBI; pEICHUE YKCIIEPUMEHTAIBHBIX 3a7a4

Hemeramie! u ux COCAMHCHU S

2.1

OOm1ast xapakTepucTuka rajoreHoB. OCOOEHHOCTH CTPOCHUS aTOMOB, XapaKTepPHbIE cTeNeHH okucieHus. CtpoeHne u puznyeckue
CBOMCTBA IIPOCTBIX BELIECTB — FAJIOT€HOB. XMMHUUYECKUE CBOMCTBA HAa IIPUMEPE XJIOpa (B3aUMOJICHCTBUE C METAJUIAMH, HEMETAJUIAMH,
menoyamu).  Xiopoogopona. ColnissHas KHCIIOTa, XHUMHYECKHE CBOWCTBa, MOJIydeHHE, NpuMeHeHue. JleiicTBue Xxjopa u
XJIOPOBOZOPOA Ha OPraHU3M 4eloBeKa. BaxkHelnue XJI0puasl M HX HaXO0KJIECHUE B IPUPOJE

2.2

Oom1as xapakTepucTuka 31eMeHToB VIA-rpynmsl. OcoOeHHOCTH CTPOSHHS aTOMOB, XapaKTEPHbIE CTENeHN OKHucaeHusa. CTpoeHue u
¢u3nvecKkre CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOJA U Cepbl. AJUIOTPONHbIE MOAM(UKALINN KUCIOPOAA U Cepbl. XUMHUYECKHUE
cBolicTBa cepbl. CepoBOAOPOA, CTPOCHHE, (PU3HUECKHE U XUMHUecKue cBoWcTBa. OKCHIBI cepbl KaK IMPEICTaBUTENN KHUCIOTHBIX
okcuaoB. CepHasi KUCIIOTa, (PU3NUECKHE U XMMUYECKHE CBOMCTBA (00IIMe KaK MPEICTaBUTEN KJIacca KUCIOT U CHEIu(DUIECKue).
XUMHUYECKUE peaKiuy, JeKallie B OCHOBE MPOMBIIUIEHHOTO Crioco0a moiydeHus: cepHoit kucnotsl. [Ipumenenue. Conu cepHoi
KHUCJIOTHI, KadeCTBEHHasi peakuus Ha cyiabdaT-uoH. HaxoxneHue cepbl U e€ coeAMHEHUIl B mpupoje. XUMUYECKOe 3arpsi3HEeHUe
OKpY’Kalollel Cpeibl COEAUHEHHMSIMU Cepbl (KUCIOTHBIE JOXKIH, 3arpsi3HEHHE BO3AYyXa U BOJOEMOB), CIIOCOOBI €0 MPEJOTBPALLICHHS]

23

OOmiast xapakTepucTHka 371eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOSHHsI aTOMOB, XapaKTEpHBIE CTENEHU OKUCICHHUS. A3OT,
pacrpocTpaHeHHe B MpHpoJe, pu3nYeckne U XMMUYeckue cBoiicTBa. KpyroBopor asora B mpupoae. AMMHUAK, €ro (pu3uuecKue
Y XUMHUYECKHE CBOWCTBA, MONy4eHue U npumeHeHue. Coiau aMMOHMA, UX (U3MYECKHE U XMMUYECKHE CBOMCTBA, IMPUMEHEHHE.
KayecTBeHHast peakiiysi Ha MOHbI aMMOHUsA. A30THasi KMCII0Ta, €€ NOody4YeHue, (pu3nueckue U XMMU4YecKue cBoWCTBa (00IIMe Kak
NPEJCTaBUTEN KJlacca KHUCIOT M crenuduyueckue). Vcnonap3oBaHWe HUTPATOB M COJIEHM aMMOHMS B KayeCTBE MHUHEPAIbHBIX
ynoOpeHnid. XMMHUYECKOE 3arps3HEHUE OKPY’KaloIIeld Cpelbl COCTUHEHUSMHU a30Ta (KUCIOTHBIE JOXKAM, 3arpsA3HEHHE BO3/ayXa,
TTOYBBI U BOJJOEMOB)

24

docdop, amnorpomnusie Moaudukamu Gocdopa, pusndeckue u xumudeckue cBoiictea. Oxeun pochopa(V) u pochopnas kucnora,
¢buznyeckue 1 XMMHUYECKHE CBOMCTBA, nosyueHue. Mcrnonb3oBanue GochaToB B KaueCTBE MUHEPATbHBIX YI00pEHUH

2.5

O6mras xapaktepuctuka 351eMeHTOB [VA-rpymmbl. OCOOEHHOCTH CTPOSHHUSI aTOMOB, XapaKTEPHbBIE CTEMEHU OKHUCICHUS. YTIIEPOI,
IJIOTPOTIHBIE MOAM(UKALMY, pAacCHpOCTpaHEHUE B Mpupoje, (pusmueckre W XUMHUYECKue cBoiicTBa. AjpcopOuusa. Kpyrosopor
yraepoa B npupoje. OKCuasl yriepoaa, ux Gu3ndeckue 1 XUMHUECKUE CBOICTBA, IEHCTBHE HA JKUBbIE OPraHU3MBI, OJTyUYCHHE
U TpUMEHEHHe. DKOJIOrn4Yeckre mpobiaeMbl, cBA3aHHble ¢ okcuaoM yriepoaa(IV); rumoresa rno0aibHOrO MOTEIUICHUS KIMMAaTa,
MapHUKOBBIA 3 dekT. YronbHas KUcIoTa U €€ coyd, UX (pu3Mueckrue M XMMHUYECKHE CBOMCTBA, MOJyYe€HUE M TNPUMEHEHHE.
KauectBenHnas peakuusi Ha kKapOoHaT-uOHBL. lcrnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUIEHHOCTH U CEIbCKOM
XO3iAUCTBEC




Kon

2.6

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

[lepBoHauaIbHBIE TIOHATHS 00 OPraHUYECKUX BEILIECTBAX KAaK O COCNMHEHHSX YIiiepojaa (MeTaH, 3TaH, 3TWJICH, alleTHIICH, STaHOI,
TJIUIEPUH, YKCycHast kucnoTa). VX coctaB u xumuueckoe crpoenue. [Tonatue o 6Monornyecky BayKHbIX BEIIECTBAX: KHUpaX, Oenkax,
YIJIEBOJAX — U MX POJIM B KU3HH YeJIOBEKa. MaTepuaJbHOE €IMHCTBO OPTaHNYECKUX U HEOPTAHUYECKUX COCNMHECHUN

2.7

Kpemuuii, ero ¢usnueckue m XMMHYECKHE CBOWCTBa, MONy4YeHHE W npuMmeHeHue. CoequHEHUs KpeMHHs B npupojne. Oobuue
npencrasieaus 00 okcuae kpemausi(IV) u kpemHueBoit kucnore. CHUIMKATHI, UX UCIOIB30BaHUE B OBITY, MEIUIIMHE, MPOMBIIII-
JIEHHOCTH. BakHeimme cTpouTenbHbIE MaTepuaibl: KEpaMHUKa, CTEKIIO, IIEMEHT, 0eTOH, keje300eToH. [IpobiaemMbr Ge3omacHOro
WCTIOJIH30BAHUSI CTPOUTENILHBIX MATEPHUAIOB B IIOBCETHEBHOM KH3HH

2.8

XUMHUYECKUH HIKCIEPUMEHT: U3y4deHHEe 00pa31[0B HEOPraHNYECKUX BEIIECTB, CBOWCTB COJISTHON KHCIIOTHI; IPOBEICHHE KaUeCTBEHHBIX
peaKIMii Ha XJIOPHUI-MOHBI U HAOII0IeHUE TPU3HAKOB MX MPOTEKAHHUS; ONBITHI, OTpaXaromue GU3NIecKue 1 XUMUYECKHe CBOWCTBA
TaJIOTCHOB U UX COSTMHEHUH (BO3MOYKHO UCITOJIb30BAaHNE BHIEOMATEPHAIIOB); O3HAKOMJIEHHE ¢ 00pa3iiaMu XJIOPUI0B (TAIIOTCHUIOB);
O3HaKOMJICHHE ¢ oOpa3laMu cepbl U €€ COeAMHEHUSAMH (BO3MOXKHO HMCIOJB30BaHHE BHACOMATEPUAIIOB); HAOIIOJEHHE Tpoliecca
o0yTJIMBaHUS caxapa Ioj IeHCTBHEM KOHIIEHTPUPOBAHHOM CEpHON KHCIIOTHI; M3yYeHNE XUMHUYECKIX CBOMCTB pa30aBIieHHON CEpPHOM
KHUCJIOTHI, MPOBEJICHUE KAYECTBEHHOM pEaKUMU Ha Cyab(paT-uOH M HAOIIOJACHHWE MpHU3HAKa €€ MPOTEKaHHs; O3HAKOMIIEHHE C
(hbU3MYECKMMHU CBOWCTBaMH a30Ta, pocdopa U uX coequHEHN (BO3MOXKHO UCIIOIB30BaHKIE BUACOMATEPHAJIOB), 00pa3IiaMy a30THBIX
u dochopHBIX yAoOpeHUH; MoJydYeHne, coOnupanue, paclio3HaBaHWE M W3yYCHHUE CBOMCTB aMMHUaKa; MPOBEICHUE KAYECTBEHHBIX
peakiuii Ha MOH aMMOHUS U (ocaT-uOH U U3ydeHUE MPU3HAKOB UX MPOTEKAaHUs, B3aUMOJICHICTBUE KOHIICHTPHUPOBAHHOM a30THON
KHCJIOTBI C ME/IbIO (BO3MOKHO MCIIOJIb30BaHUE BUICOMATEPHAIIOB); U3YUEHUE MOJIeNei KpUCTAIITMUECKUX PEIIETOK anmasa, rpadura,
¢ynnepeHa; 03HaKOMJIEHHE C TPOLIECCOM a/1COPOLIMU PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIJIEM U YCTPOHCTBOM MPOTUBOTa3a;
MoJIy4eHue, coOrpaHue, paclo3HaBaHUe U U3yUYeHHe CBOMCTB YIJIEKHUCIIOTo ra3a; MPoBeIeHNe KaYeCTBEeHHBIX PeaKIiii Ha KapOoHaT-
Y CHJIMKAT-UOHBI M W3yYeHHUE NMPU3HAKOB UX MPOTEKAHUS; O3HAKOMIIEHHE C MPOAYKLNEH CUIMKATHON MPOMBINUIEHHOCTH; PEIIeHUE
HKCHEPUMEHTAIBHBIX 33a4 10 TeMe «BaxxHeiine HeMeTauIbl U MX COSAUHEHUS

Mertannsl 1 uX COCOAMHCHU

3.1

OGH_IEUI XapaKTCPUCTHKA XUMHUUYCCKHUX 3JICMCHTOB — MCTAJIJIOB HA OCHOBAHUU UX ITOJIOKCHUA B HepHOI[quCKOﬁ CUCTEMEC XUMHNYCCKUX
snemenToB /.M. MenneneeBa u ctpoeHust aroMoB. CTpoeHHE MEeTaJUIOB. MeTalnyeckasi CBA3b U METAJUIMYECKAasi KpUCTATMYECKast
pemeéTka. DIEKTPOXUMUYECKHI psii HATPSHKEHUI METaJlIOB

3.2

dusnueckue ¥ XMMHUYECKHe CBocTBa MeTayuioB. O011He criocoOb moyueHus MeTaiioB. [IoHsITHE 0 KOpPO3UU METAJIOB, OCHOBHBIE
CrOCOOBI 3aIIUTHI UX OT KOppo3uu. CIiaBsl (CTallb, YyTYH, JIOPATIOMUHUHN, OpOH3a) M UX IPUMEHEHHE B OBITY M TPOMBIIIIICHHOCTH




Kon

3.3

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

[lenounsle MeTaiuibl: noJjioxkeHue B Ilepuoanueckoit cucreme xumuueckux anemMeHToB .M. MeneneeBa; cTpoeHue UX aTOMOB;
HaxoxJieHue B npupoje. Guznueckre U XMMUYECKUE CBOMCTBA (HA MpUMepe HaTpusi U Kanus). OKCUIbI U TUAPOKCUIBI HATPUS U
Kanus. [I[puMeHeHre meaoYHbIX METAIOB U UX COSTMHEHUN

3.4

[[{esrouHO3eMENBbHBIE METAJIBI MATHUW M KalbLMM: IOJIOKeHHE B Ilepumonmueckoi cucreme XuMuudeckux siemeHToB JI.H.
MenzeneeBa; CTpOEHUE UX aTOMOB; HaX0KJIeHUE B Ipupoae. Pru3nyeckue 1 XUMUYECKHE CBOMCTBA MArHUs U Kajblus. BaxHeiime
COCJIMHECHMS KaTbIUs (OKCU, THIIPOKCU, COJH). JKECTKOCTH BOJIBI M CIOCOOBI €€ yCTPaHCHHSI

3.5

AmomuHuii: nosoxkenne B Ilepuoguueckoil cucreMe xumuyeckux 3eMeHToB .M. MeHaeneeBa; CTpoeHME aTroMa; HaXOXKICHUE B
npupojie. Duzndeckre 1 XMMHUECKHE CBOMCTBA aIFOMHHUS. AM(OTEpHBIE CBOMCTBA OKCHIA U THAPOKCHIA AITFOMUHUS

3.6

Kenezo: nmonoxenue B Ilepuoanueckoit cucreme xumudeckux snemeHToB [[.M. MenzaeneeBa; cTpoeHUE aroMma; HaXOXKIACHUE B
npupojie. Puzndeckue 1 XUMUIECKHE CBOMCTBA xkene3a. Okcuasl, ruapokcuanl u cou xene3a(ll) u sxenesa(Ill), ux cocras, cBolicTBa
1 ITOJIYUCHUC

3.7

XWMHYECKUH SKCIEPUMEHT: O3HAKOMJIEHHE C oOpa3llaMH METa/UIOB M CIUIABOB, WX (M3MYECKUMU CBOWCTBAMH; H3yYCHHE
PEe3yIABTATOB KOPPO3UU METAIOB (BO3MOXKHO HCIIOJIB30BaHUE BHACOMATEPHATIOB), 0COOEHHOCTEH B3aMMOICHCTBHS OKCH/Ia KAJTbITHS
W HATpUs C BOJOW (BO3MOXKHO HCITOJIb30BAHHUE BHJICOMATEPHAIIOB); MCCIICJOBAHUE CBOWCTB XECTKOW BOJBI; MpOIlEcca TOpeHUs
xKeje3a B KUCIOpoie (BO3MOXKHO HCIOJIb30BAaHUE BUACOMATEPUAJIOB); MPU3HAKOB MPOTEKAHMUS KAaY€CTBEHHBIX PEaKIUi HA MOHBI
(Marams, Kanblus, amroMuHUS, 1MHKa, kenesa(ll) u xeneza(lll), menu(Il); mHaGmroneHne n omMcaHuEe MPOILECCOB OKPAIIMBAHUS
MJIaMEHU MOHAMH HATPHs, KIS U KaIbIUs (BO3MOXKHO HMCIIOJIb30BAHKUE BUIEOMATEPHAIIOB); HCCIIeIOBaHUE aM(OTEPHBIX CBOWCTB
TUAPOKCHIA AIIOMUHUS U THUJIPOKCUIA ILMHKA; PEIICHHE 3KCIEPUMEHTAIbHBIX 3a7ad mo Teme «Baxueillme MeTauibl U HUX
COCIMHCHUS

XHUMUS U OKpY’Karolas cpeaa

4.1

HoBble maTepuansl u TexHosoruu. Beniectsa u Marepraisl B IMOBCEAHEBHOM KM3HU YENOBEKA. XUMHS U 310pOBbe. be3omacHoe
WCIOJIb30BAHNE BEIIECTB U XMMHYECKHUX peakimii B ObITy. [lepBas mOMOIIb MPU XUMUYECKUX 0)KOTaX M OTPABIICHUSIX

4.2

OCHOBBI 3KOJIOTUYECKOW TI'pPaMOTHOCTH. XHUMHYECKOe 3arpssHeHue okpyxkaromed cpeasl [IJIK. Pons Xumuu B pemieHuun
HKOJIOTHYECKUX Mpobnem. IIpupoaHbie HCTOYHUKH YTIIEBOIOPOIOB (YroJib, IPUPOIHBIH ra3, HeTh), MPOIYKTHI UX EPEepPadOTKU, UX
POJIb B OBITY U IPOMBIIUIEHHOCTH

4.3

XUMUYECKUH SKCIEPUMEHT: U3y4YeHHEe 00pa3I[0B MaTepHaioB (CTEKJIO, CIUIaBbhl METAJIJIOB, MOJIMMEPHBIE MaTepUaIIbl)




MPOBEPSIEMBIE HA OI'3 11O XUMWU TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM ITPOI'PAMMBI
OCHOBHOI'O OBHIEI'O OBPA30BAHUSA

Kon npoBepsiemoro IIpoBepsieMble TPeGOBAHMSA K MPEIMETHBIM pPe3yJibTaTaM 6a30BOr0 YPOBHSI OCBOEHHUsI OCHOBHOI1 00pa30BaTeIbHOM
TpeGoBaHUA MPOrpaMMbl 0CHOBHOT'0 00111ero o0pa3oBaHusi Ha ocHoBe PI'OC

1 IIpencrasnenue:

0 TI03HAaBAEMOCTH SIBJICHUI Opupoabl, IMTOHUMAaHNEC OOBCKTHBHOM 3HAYMMOCTH OCHOB XHMHUYCCKOMU HAYKH Kak o0actu
1.1 COBPEMECHHOTO €CTCCTBO3HAHUA, KOMIIOHCHTA O6III€I\/'I KYyJbTYpbl H HpaKTH‘IeCKOfI ACATCIIBHOCTU YCJIOBEKA B YCIOBHUAX
COBPEMCHHOTO 06I_I_ICCTB3.; IOHUMAaHNE MECTa XUMHHU CPCIN NPYTUX €CTECTBECHHBIX HAYK

12 O HAY4YHbIX METOHAaX IMO3HAHWA, B TOM HYHCIIC 3KCOCPHUMCHTAJIbHBIX U TCOPCTUYCCKUX METOAAX HCCICAOBAHUA BCIUICCTB U
' N3YYCHUA XUMUYCCKUX peaKHHﬁ; YMEHHUE UCIIOJIB30BaTh MOACIIN JIJIA 00BSICHEHUS CTPOCHHU aTOMOB U MOJICKYJI

0 cepax MpoecCHOHATBEHON NEATETHHOCTH, CBS3aHHBIX C XMMHEH U COBPEMCHHBIMH TEXHOJOTHSMH, OCHOBAaHHBIMH Ha
13 JOCTIDKCHUSIX XUMHYECKOM HayKH, YTO IIO3BOJHMT OOydYaroIMMCS paccMaTpHBaTh XHMHIO Kak cdepy cBoelt Oymyreit
' poQecCHOHATBPHON AEATEIFHOCTH M CAENIATh OCO3HAHHBIA BBHIOOP XMMHH KakK NMPOQIIFHOTO MpeaMeTa IpH Iepexone Ha

YPOBEHB CPEeTHEr0 00IIEero 00pa3oBaHuUs

2 Branenue cucremMoll XMMHYECKUX 3HAHUW U YMEHHE MTPUMEHSITh CHCTEMY XUMHUYECKUX 3HAHUHN, KOTOPAst BKIIIOYAET:

BOKHEHILIME XMMHUYECKHE TOHITUS: XUMHUYECKUH BIIEMEHT, aToM, MOJIEKYja, BELIECTBO, MPOCTOE M CIIOKHOE BEIIECTBO,
OJTHOPOJIHAS ¥ HEOTHOPOJIHAS CMECh, OTHOCHUTEIIHHBIC aTOMHAS U MOJISKYJISIPHAS MAcChl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAS
Macca, MOJSIpHBIA 00BhEM, OKCHJI, KUCIIOTa, OCHOBAHHE, COJb (CPEIHSIST), XMMUYECKas PEaKIusl, PEaKIud COCTUHECHUs, PEeaKIun
PasNIoKEHHs, pEaKIMy 3aMEICHHUS, PEaKIii 00MeHa, TeITOBOH 3(h(EKT peakinu, 9K30- U SHIOTEPMHUICCKUE PEAKIIUH, PACTBOD,
MaccoBast JIOJISI XUMUIECKOTO AJIEMEHTA B COEJIMHEHUH, MacCOBast JIOJISl ¥ TIPOIICHTHAsI KOHIICHTPAIIMS BEIIECTBA B PACTBOPE, SAPO
2.1 aToma, JJICKTPOHHBINA CJIOW aTtoMa, aTOMHasl OpOUTaNb, PAANyC aTOMa, BaJICHTHOCTb, CTCIICHb OKHCIICHHUS, XUMHUYECKasl CBSA3b,
AIIEKTPOOTPHUIIATENILHOCTD, ITOJISIPHAS U HETIOJISIpHAs KOBAJICHTHAS CBSI3b, MOHHAS CBSI3b, METAIMUYECKAS CBSI3b, KPHCTAJUTUIECKAs
pelérka (aToMHasi, HIOHHAs!, METaJITHUECKast, MOJIEKYJIIpHAs ), UOH, KATUOH, aHUOH, SJIEKTPOJIUT U HEIJIEKTPOJIUT, SJIEKTPOJIUTH-
YyecKas JUCCOLUAINS, PEaKIIMH HOHHOTO 00MEHA, OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIINHU, OKHUCIUTEb U BOCCTAHOBUTEb,
OKHCJICHHE W BOCCTAHOBIICHHE, JJICKTPOJU3, XMMHUYECKOE pPaBHOBECHE, OOpaTHMble M HEOOpaTUMbIE PEaKIMH, CKOPOCTh
XUMHYECKOM peakiu, katanuzatop, [1JIK, koppo3usi MeTaioB, CIriaBbl

29 OCHOBOITOJIAraroIIie 3aKOHBI XUMHUU: 3aKOH COXpaHEHUs MacChl, epruoauieckuii 3akon J[.11. MenzieneeBa, 3aK0H MOCTOSTHCTBA
’ COCTaBa, 3aKOH ABOraapo

2.3 TEOPUHU XUMUU: ATOMHO-MOJIEKYJIIpHAsl TEOPHsl, TEOPHSI NIEKTPOIUTUYECKON AUCCOLUALNU

3 Brnanenue ocHoBaMU XUMUYECKOMN I'paMOTHOCTH, BKJIFOYAIOIIIEH:




Kox nposepsiemoro

IIpoBepsieMble TPeGOBaHMA K IPeIMETHBIM pe3y/ibTaTaM 0a30BOro YPOBHSI OCBOEHHUSI OCHOBHOI1 00pa30BaTeIbHOIM

TpeGoBaHusA NPOrpaMMbl OCHOBHOT'0 0011ero od0pa3oBanusi Ha ocHoBe PT'OC
yMEHHE MPaBUIbHO HCIIOJIb30BaTh U3YUYEHHBIE BEIIECTBA U MaTepualbl (B TOM YHCIIE MUHEpalbHbIE yIOOpPEHHs, METAJIIbl U
CILTABBI, IPOIYKTHI IepepabOTKU MPUPOIHBIX UCTOYHUKOB YTIEBOIOPOIOB (YIIIS, IPUPOIHOTO ra3a, He(hTH) B OBITY, CEITBCKOM
3.1 XO34HCTBE,
Ha TPOU3BOJICTBE M MOHUMAHUE 3HAUCHUS KHUPOB, OCIKOB, YIIEBOJIOB I OpPraHW3Ma YeJOBEKa; YMEHHE IIPOTHO3MPOBATH
BJIMSIHUE BEIIECTB M XUMHUECKUX MPOLECCOB HA OPraHM3M YeJIOBEKa U OKPYIKAIOIIYI0 IPUPOIHYIO CPEIY
3.2 YMEHHE HHTETPUPOBATH XUMUYECKUE 3HAHHS CO 3HAHUSMHE JPYTHX YIeOHBIX IPEIMETOB
33 HAJTMYUE ONBITa pabOTHI ¢ PA3TMYHBIMHA HCTOYHUKAMH HH(POPMAIMY [0 XMUMUH (Hay4IHas ¥ HayJHO-TIONYJISIpHAs JINTEpaTypa,
’ CIIOBApH, CIIPABOYHUKH, HHTEPHET-PECYPCHI)
34 yYMEHHE OOBEKTHUBHO OIICHMBATH WH(POPMAIMIO O BEUICCTBAX, WX NMPEBPALICHUAX M MPAKTHYECKOM NPUMECHEHHH W YMECHHE
’ HCIIOJIB30BATh €€ IS PEHICHUS YIeOHO-TI03HABATEIBHBIX 33124
4 Biiagenve ocHOBaMH MOHSATUIHOIO ammapara ¥ CUMBOJIMYECKOTO SI3bIKa XUMHHU I COCTaBJICHUS (POPMYJl HEOPraHUYECKHX
BEIICCTB, YPABHCHUH XUMUYCCKHUX PEAKIHif; OCHOBaMU xuMuueckoil HomeHkIatypbl (IUPAC u TpuBHanbHOK)
YMeHue oOBSCHATH CBSA3b TOJIOKEHHS dJIeMEHTa B [lepromudeckoll CHCTeME C YHCIIOBBIMH XapaKTEPUCTUKAMH CTPOCHHUS
5 aTOMOB XHMHYECKHX JJIEMEHTOB (COCTaB M 3apsi sapa, OOIIee YHCIO 3JICKTPOHOB), PACIpPEOCICHHEM 3JCKTPOHOB IIO
HHEPreTHYECKUM YPOBHSIM aTOMOB IEPBBIX TPEX MEPHUOIOB, KA U KAJIBIHS
[Ipencrasnenue o meprogMUECKOi 3aBUCIMOCTH CBOWCTB XUMHYECKHX AJIEMEHTOB (PaglyC aToMa, HJIEKTPOOTPHUIIATEIFHOCTD),
6 IPOCTBIX U CJIOKHBIX BEIIECTB OT TOJIOKEHMs 3JeMeHTOB B Ilepmommyeckoil cucreme (B MajblX MEPHOAAX W TIAaBHBIX
MOJIIPYIIAX) U 3JEKTPOHHOTO CTPOEHHSI aTOMa
7 YMeHue KiacCu(pUIUPOBaTh:
7.1 XUMHUYECKUE IJIEMEHTBI
7.2 HEOpPraHW4ecKHe BellecTBa
7.3 XUMUYECKUE PEAKIINH
8 YMeHne onpenensith:
8.1 BaJICHTHOCTb U CTEINIeHb OKUCIICHUS] XUMHUYECKUX AJIIEMEHTOB, 3aps]l HOHA
8.2 BUJ XUMHUECKOM CBSA3H U THUIl KPUCTALUTUYECKON CTPYKTYPBI B COSTMHEHUAX
8.3 XapaKTep Cpelibl B BOJHBIX PACTBOPaX BEIIESCTB (KHCIOT, OCHOBAHUH )
8.4 OKHCJIUTEIb U BOCCTAHOBUTEIb
9 YMeHue xapakTepu30BaTh QU3NUCCKIE U XMMUICCKUE CBONCTBA:
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IIpoBepsieMble TPeGOBaHMA K IPeIMETHBIM pe3y/ibTaTaM 0a30BOro YPOBHSI OCBOEHHUSI OCHOBHOI1 00pa30BaTeIbHOIM

TpeGoBaHusA NPOrpaMMbl OCHOBHOT'0 0011ero od0pa3oBanusi Ha ocHoBe PT'OC
9.1 MPOCTBIX BEHIECTB (KUCIOPOJ, 030H, BOAOPOI, rpaduT, anmas, KpeMHui, a30t, hochop, cepa, XJIop, HaTPHid, Kalui, MarHuH,
' KaJIbIUN, QJTFOMUHUM, XKeJIe30)
CJIOKHBIX BEIIECTB, B TOM YHUCIIE UX BOJHBIX PACTBOPOB (BOJAA, aMMHAK, XJIOPOBOAOPO/, CEPOBOJAOPO, OKCUIbI U THUAPOKCHUIBI
9 metaiioB [-IIA rpynn, amomunus, meau (II), uunka, sxenesa (II u II), okcunst yraepoaa (II u 1V), kpemuus (IV), azota u
’ tdhocdopa (IIT u V), cepsl (IV u VI), ceprucras, cepHas, a30TUCTas1, a30THasI, ochopHas, yroyibHas, KpEMHHEBAsT KACIOTa U UX
COJIH)
9.3 IPOTHO3MPOBATH M XapaKTEPH30BaTh CBOMCTBA BEIIECTB B 3aBHCUMOCTH OT MX COCTaBa M CTPOCHMS, IPUMCHEHHE BEIIECTB B
’ 3aBHCHUMOCTHU OT UX CBOWCTB, BO3MOXKHOCTb IPOTEKAHHI XUMUIECKIX IPEBPAICHUN B PA3INYHBIX YCIOBHUIX
10 ‘YMeHne coCTaBJIATh MOJIEKYJISIPHBIE M HOHHBIE YPAaBHEHHsI PEAKIIHIA, B TOM YHUCIIE:
10.1 peakiuii FOHHOTO 0OMEeHa
10.2 OKHCIIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINNA
10.3 WLUTIOCTPUPYIONIMX XUMUYECKHE CBOMCTBA M3YUCHHBIX KJIACCOB (TPYIIT) HEOPTAaHUYESCKIX BEIICCTB
10.4 MOJITBEP)KAAIOIIUX T€HETHUECKYIO B3aUMOCBS3b MEXKy HUMU
11 ‘YMeHue BBIYUCIATD (IPOBOAUTH PACUETHI):
11.1 OTHOCHUTEIBHYIO MOJICKYJISIPHYIO M MOJIIPHYIO MacChI BEIIECTB, MACCOBYIO JTOJIO XMMHYECKOTO 3JIEMEHTA B COCTIMHCHHIN
11.2 MacCOBYIO JIOJIO BEIIECTBA B paCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €0 Maccy, 00beM ra3oB
11.4 10 YPaBHEHMSIM XHMUYECKUX PEaKIMi U HAXOAUTH KOJIMYECTBO BEIIECTBA, 00hEM M MAaCCy PEareHTOB FIIM NPOIYKTOB PEaKIHH
12 Biiagenue (3HaHUE OCHOB):
12.1 OCHOBHBIMH METOJIaMH HAy4YHOTO ITO3HAHWs (HAOIIOAEHHE, W3MEPEHHE, JKCIICPUMEHT, MOJACITHPOBAHKE) NPH H3YYCHUH
' BEIIECTB M XUMHIECKUX SIBICHHI; yMEHHE CHOpMYITHPOBATh NpoOIeMy U MIPEIIOKHUTE ITyTH €€ PEIICHISI
12.2 Oe3omacHO! pabOThI ¢ XUMHIECKUMH BEIIECTBAMU, XMMHUYECKOU IMTOCYI0H 1 1Ta00paTOpHBIM 000pYJOBAaHHEM
npaBwIaMu 0€30IacHOTO OOpAIIEeHHUs ¢ BEUIECTBAMH, HCIONB3YEMbIMU B MTOBCEIHEBHOH XHM3HH, MPAaBUIaMH MOBEACHUS B
12.3 HeNax cOepekeHus 30pOBbI M OKpY’KalolIed MPUPOIHON Cpelibl; MOHUMaHUe BpeAa (OMacHOCTH) BO3ACUCTBUS Ha >KHUBbBIE
OpraHM3MBI OTIPENIEIEHHBIX BEMIECTB, CIOCOOOB YMEHBIICHUS U IIPETOTBPAIICHUS UX BPETHOTO BO3ACHCTBHS
13 Hann4ne npakTnyecKux HABBIKOB INIAHUPOBAHMS M OCYIIECTBICHUS CIEAYIOMNX XUMHUECKIX SKCIIEPUMEHTOB!




Kox nposepsiemoro

IIpoBepsieMble TPeGOBaHMA K IPeIMETHBIM pe3y/ibTaTaM 0a30BOro YPOBHSI OCBOEHHUSI OCHOBHOI1 00pa30BaTeIbHOIM

TpeGoBaHusA NPOrpaMMbl OCHOBHOT'0 0011ero od0pa3oBanusi Ha ocHoBe PT'OC
13.1 U3yUYCHHE W ONHCAaHHE (PU3MIECKUX CBOMCTB BEHIECTB; O3HAKOMIICHHE C (PU3UUCCKUMU U XUMHYCCKUMU SIBJICHUSIMU; OTIBITHI,
' WLTIOCTPUPYIOIIUE MTPU3HAKH MTPOTEKAHUSI XUMUYECKUX PEaKIHi
13.2 U3yUYCHHE CITIOCOOOB Pa3IeNICHHs] CMECei
133 MOJTy9YeHHUE KUCIOPO/Ia ¥ H3YUEHHE €0 CBOMCTB; MOTyIEeHIE BOJOPOIA U H3YIECHHUE €0 CBOICTB; MOYyUCHUE YIIIEKUCIIOTO ra3a
) Y U3y4Y€HHE €ro CBOMCTB; MOJIyYeHHE aMMHUaKa U U3Y4YEeHHE ero CBOICTB
13.4 MIPUTOTOBJIEHHUE PACTBOPOB C OMPEIEIEHHON MaCCOBOM J0JI€i paCTBOPEHHOTO BEIIECTBA
13.5 NPUMEHEHHE MHIUKATOPOB (JIAKMyca, METWIOpamka U (eHonpTalenHa) sl ONpeIeTieHNsT XapaKTepa Cpeasl B PacTBOpax
’ KHCJIOT ¥ IIesioueit
UCCIIEIOBaHNE W OINMCAaHHE CBOWCTB HEOPraHMYECKUX BEILECTB PA3MYHBIX KIACCOB; M3Y4YEHHE B3aUMOJICHCTBUS KHUCIOT C
13.6 METaUIaMH, OKCHIAMH METaJJIOB, PacTBOPHMBIMU W HEPACTBOPHMBIMU OCHOBAHISIMH, COIIIMH; IOJTYYEHHE HEPACTBOPUMBIX
' OCHOBAHUI{; BBITECHEHHE OJHOTO MeTalia APYTMM H3 PacTBOpa COJIM; HCCIIEAOBAaHHE aM(OTEPHBIX CBOMCTB T'MAPOKCHIOB
QTIOMUHHS U ITHKA
137 pelIeHne SKCIePUMEHTAIBHBIX 3a1a4 10 TeMaM: « OCHOBHBIE KJIaCChl HEOPTaHWYECKUX COSANHEHUID; « DNMEKTPOTUTHICCKAs
' JCCONMaINysy; «BakHelne HeMeTaIUTbl M MX COSTUHCHIS»; « BaskHeHIie MeTaIlIbl U X COCTUHCHUS
XHUMHAYECKUE YKCIIEPUMEHTHI, HILUTIOCTPUPYIONINE IPU3HAKK IPOTEKAHNS PEaKMii HOHHOTO 0OMEHa; Ka4eCTBCHHBIC PEaKIIUU
13.8 Ha TMPHUCYTCTBYIOIIME B BOAHBIX PAacTBOpaxX WOHBI: XJOpUA-, OpOMHI-, HOAMI-, CyibdaT-, Gocdar-, kKapOOHAT-, CHIHKAT-
AHUOHBI, THJIPOKCH]I-MOHBI, KATHOHBI aMMOHUSI, MarHusl, KJIbIUsS, ATFOMUHUS, Jene3a (2+) u xxenesa (3+), meau (2+), nuHKa
14 YmMenue:
14.1 IPEACTAaBIAITh PE3YNbTAThI SKCIIEPHMEHTA B (JOpPME BBIBOJIOB, I0KA3aTEIBECTB, TPAPUKOB U TAOIUI] M BBISBIATH SMINPHUICCKIC
] 3aKOHOMEPHOCTH
142 YCTAaHABIHMBATE CBSI3M MEXIY PETbHO HAOMI0JaeMBIMU XUMHUICCKUMH SBJICHUSIMH U TIPOLIECCAMU, TPOUCXOISAIINMHI B MAaKpO-

¥ MUKPOMHpE, OOBSICHITH IPUYNHBI MHOTOOOPAa3ns BEIIECTB




HNEPEYEHDB 3JIEMEHTOB COAEPKXAHMA, NPOBEPAEMbIX HA OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE IO XUMHH

Kon IIpoBepsieMblii 31€MEHT coep:KaHUsI
1 [lepBoHavanbHBIE XUMUYECKHIE MTOHSTHUS
1.1 UucTele BeniecTBa v cMecu. CriocoObl pa3eneHus cMecen
1.2 ATOMBI ¥ MOJIEKYJIbI. XUMUYECKHUE 3JIEMEHTHI. CUMBOJIBI XUMHUYECKUX 3J1eMEeHTOB. [IpoCcThIe 1 CI0XKHBIE BEHIECTBA.
1.3 Xumudeckast hopMyia. BaleHTHOCTh AaTOMOB XUMHUECKUX 371eMEeHTOB. CTEeHb OKHUCICHHMS
1.4 3aKOH MOCTOSHCTBa cocTaBa BemlecTB. OTHOCHUTENbHAs aTOMHas Macca. OTHOCUTENbHAs MOJEKyJsipHas macca. MaccoBas J10Jii XUMHYECKOTO
' 3JIEMEHTA B COCTMHEHUN
L5 KonuuectBo BemiectBa. Mosb. MonspHast mMacca. MonsipHblii 00bEM ra3oB. B3auMMOCBS3b KOIMYECTBA, MAacChl U YHUCIA CTPYKTYPHBIX €IUHHIIL
’ BEIIECTBA
1.6 Du3nyecKre U XUMHUUYECKHE SIBICHUSI. XMMHUYECKasi peakiys U €€ NpU3HaKy. 3aKOH COXPaHEHHsI MacChl BEIIECTB. X UMUYECKHUE YPABHEHUS
2 [Tepuonnueckuii 3akoH u [lepuogndeckas cucrema xumudecknx ieMentoB J[.M. Menneneera. CTpoeHue aTOMOB
21 [Mepuonnueckuii 3akoH. [lepmommueckas cuctema xumuueckux osnemeHToB J[.W. MenneneeBa. Ilepmonbt m rpynmbel. Pu3nyueckwili CMBICIT
' MOPSJIKOBOTO HOMEPa, HOMEPOB NEPHOa U TPYIIIHI MJISMEHTA
2 Crtpoenne atomoB. CocTaB aTOMHBIX siiep. M3otonbl. Di1ekTpoHbl. CTpOSHHE 3IEKTPOHHBIX 000JI0YEK aTOMOB IMEPBBIX 20 XUMUYECKUX 3JIEMEHTOB
’ [Tepuonnueckoii cucremsl JI.1. Meneneena
3aKOHOMEPHOCTH B HM3MEHEHHUM CBOWCTB XHMHYECKMX JJIEMEHTOB TMEPBBIX TPEX TMEPHOJOB, Kallus, Kalblus (pajguyca aTOMOB,
2.3 AIEKTPOOTPULIATENTHHOCTH, METAJUNIMYECKUX U HEMETAJUTMYECKUX CBOWCTB) M UX COCIUHEHUN B COOTBETCTBUU C TIOJIOKEHUEM 3JIeMeHTOB B Ilepuo-
JINYECKOM CHCTEME U CTPOCHHEM MX aTOMOB
3 CtpoeHre BenecTra
11 Xumudeckas cBsa3b. KoBaneHTHast (MOJIApHAsST W HEMOJSPHAS) CBs3b. OJIEKTPOOTPUIIATEIILHOCTh XUMUYECKUX dJeMeHTOB. VOHHasl CBS3b.
' MerTannuuaeckas CBI3b
10 Tunbl KPUCTAIIMYECKUX PEIIETOK (ATOMHAs, HOHHAS, METAJIIMUECKas ), 3aBUCUMOCTh CBOIMCTB BEIIECTBA OT THUIA KPUCTATUTMIECKON PEIIETKH U BU/Ia
' XUMHYECKOH CBS3U
4 Baxkneiime npeacTaBuTeNM HEOpraHmiecknx BemecTs. HemeTanssl u nx coenrHeHus. MeTanbl ¥ uX COeAMHEHUS
Knaccudpukanuss w HOMEHKIATypa HEOPraHMYECKHX COCIUHEHHUI: OKCHIOB (COJe00pa3ylollne: OCHOBHBIC, KHCIOTHBIC, aM(pOTEpHBIE) U
4.1 HECOJIe00pa3yrolie; OCHOBAaHUN (IIENOYH ¥ HEPACTBOPUMEIC OCHOBAHWUSI); KUCIOT (KHCIOPOJCOAEpKAIIIE M OSCKUCIOPOIHEIC, OJHOOCHOBHEIE U
MHOTOOCHOBHBIC); COJICH (CPETHUX W KHCJIBIX)
4.2 Du3ndecKkre 1 XMMHYECKUE CBOMCTBA MPOCTHIX BENIECTB-HEMETAIIIOB: BOJIOPO/IA, XJI0pa, KUCIOPOa, Cephl, a30Ta, pocdopa, yriaepona, KpeMHUs




Kon

HpOBepﬂeMblﬁ 3JIEMEHT COACPKAHUSA

du3nueckue W XHUMUYECKHE CBOHMCTBA IMPOCTBHIX BEIIECCTB-MCTAJUIOB: JIMTUA, HATpHUA, Kajlud, MarHuad W KaJblWd, aJITIOMUHHUA, KEJIC3a.

43 DIEKTPOXUMHUUECKUHN psiJl HAPSDKEHUI METaJlJIOB
4.4 Du3nyeckre U XUMHYECKHUE CBOMCTBA BOJIOPOAHBIX COEAMHEHUI HEMETAJIOB: XJIOPOBOAOPOA, CEPOBOIOPOAA, AaMMHUAKA
45 dusndeckne U XUMHUUYECKHE CBOMCTBa OKcHaoB HemertamioB: cepbl (IV, VI), azota(ll, IV, V), docdopa(lll, V), yrnepona(ll, IV), kpemuusa(IV).
[TosryueHue OKCHI0B HEMETAJIJIOB
4.6 XuMmuieckue cBorcTBa okcrioB: MetamuioB IA—IIIA rpyrm, ruaka, meau(1l) u xenesa(Il, 111). [TosrydaeHue oKCHIOB METAIIIOB
47 XuUMHYecKHe CBOICTBa OCHOBaHMIA U aM(OTEPHBIX THAPOKCUAOB (Ha MpUMEpe THIPOKCUIOB aTIOMHUHUS, JKeJe3a, LMHKa). [loyuenue ocHOBaHUi 1
' aM(OTEPHBIX THAPOKCHIOB
43 OO0mue XMMHUYECKIe CBOWCTBA KHUCIIOT: XJIOPOBOJOPOTHOM, CEPOBOIOPOTHOM, CEPHUCTON, CEPHOH, a30THOH, (ochOpHOI, KpEMHHUEBOH, YTOJBHOM.
Oco0ble XUMHUYECKHE CBOWCTBA KOHIICHTPUPOBAHHON CEpHOM M a30THOW KUCIIOT. [loydeHne KucioT
4.9 OO0mue XuMHYecKHe CBOMCTBa cpeqHnx colieid. [lomyuenune comeit
4.10 [Tosryuenue, cobupanue, pacro3HaBaHue BOJIOPOJIa, KUCIOPOIa, aMMHUAaKa, YTIIEKUCIIOro ra3a B J1abopaTopuu
4.11 [MonydyeHue amMmmuaka, CepHON M a30THOM KHCIIOT B MPOMBINUICHHOCTH. OOIIHe CIIOCOOBI MOTYYCHHUS METAIIOB
4.12 ['eneTrueckas CBsI3b MEXAY KJIACCAMH HEOPTaHWYECKUX COCAMHEHHUH
5 XHUMHUYECKHE PEaKIMU
51 Krnaccudukanus XUMUYECKUX PEAKIUi 0 Pa3INYHBIM IPU3HAKAM: [T0 YHCITY ¥ COCTABY YYACTBYIOIINX B PEAKIMH BEIIECTB, 10 TEIIOBOMY 3 dekTy,
' 10 U3MEHEHHIO CTETICHEH OKMCIICHHS XUMHYECKHIX 2JIEMEHTOB
5.2 TemnoBoii 3 ekt XUMHIECKOH peakiuy, TePMOXUMHUYCCKHE YPaBHEHMS. DK30- M QJHJOTEPMHUYCCKHE Peakiny. TepMOXUMUIECKUE YPABHEHHS
53 OKUCTUTENEHOBOCCTAHOBUTENbHBIE peakiy. OKUCIUTENN W BOCCTAHOBHUTENH. [Iporiecchl OKMCICHNS M BOCCTAHOBJICHUS. DICKTPOHHBIN OamaHC
' OKHCIIUTEIIEHOBOCCTAHOBUTEIIFHON PEaKIIUU
54 Teopust 3MeKTPOIUTHYECKONM aucconuanui. KaTHOHBI, aHHOHBIL. DJNEKTPOJIUTHI M HEINEKTPOJUThl. CHilbHBIE U Clla0ble 3JeKTpoiuThl. CTeneHb
' JUCCOLMALMH
5.5 Peakiuu noHHOTO 0OOMeHa. Y clIoBHsI MPOTEKaHMsI PEaKIiii HOHHOTr0 0OMEeHa, MOJTHBIC M COKPAIEHHBIC HOHHBIC YPaBHEHUsI PEaKITHi
6 XuUMHUs M OKpYXKarolllasi cpesia
6.1 BemecTBa 1 MaTepuansl B IOBCETHEBHOM KI3HM YeJoBeKa. be3onacHoe NCTIONB30BaHUE BEIIECTB M XUMHUICCKUX PEAKIUil B 1TaOOpaTOpuu U OBITY.
' [lepBasi MOMOIIE IPH XUMUYECKIX 0)KOTaX M OTPABJICHHUSIX
XuMHuUecKoe 3arps3HEHHE OKPYKAIOMIeH cpebl (KHCIOTHBIC JOXKIH, 3arps3HEHIE TOYBEI, BO3IyXa U BOAOEMOB), CIIOCOOBI €r0 MPeAOTBPAILCHHS
6.2 [Ipenenpuas nonycrumast konneHrpanus Beniects (I1JIK). Ponp xumum B pemeHnn SKOJOTHYECKUAX MPoOiieM. Y CHIIEHHE TapHUKOBOTO 3 dekTa,

paspylieHre 030HOBOT'O CJIOs
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[Ipumenenne cepsl, asora, Qocdopa, yriepona, KpeMHUS W MX COCAMHEHHWH B OBITY, MEAWIIMHE, IMPOMBIIUICHHOCTH U CEIIECKOM XO3SHCTBE.

6.3 [IpuMeHEeHNEe METAJUIOB M CIUTABOB (CTallb, YYT'YH, TIOPATIOMUHHMA, OpOH3a) B OBITY M IMPOMBIIUICHHOCTH UX coeAnHeHHH. [loHsaTHEe 0 KOppo3uu
METAJJIOB, OCHOBHBIE CITOCOOBI 3AIUTHI X OT KOPPO3HH

6.4 [TpupoTHbIC HCTOYHKKH YTIIEBOAOPOIOB (YToJlb, IPUPOIHBIN ra3, He(Th), MPOIYKTHI UX MepepaboTKy (OSH3MH), MX POJIb B OBITY ¥ IPOMBIIIIJICHHOCTH

6.5 [NepBoHauaIbHBIC TOHATHSI 00 OPraHMYECKUX BEIIECTBAX KaK O COCAMHEHMSX yriieposa (METaH, 3TaH, STUIICH, alleTUIICH, ITAHON, [IIMICPHH, YKCYCHAs
kuciota). IloHsTrHe 0 OHOTOrMYEeCKH BKHBIX BEIIECTBAX: XKHUPaX, OCIKaX, YIIICBOJAX — M X POJIU B KH3HH YEJIOBEKA

7 Pacuérsr:

7.1 1o (hopMyJIaM XUMHIECKUX COSTUHCHUN

7.2 Macchl (MacCOBOM) JTOJM PACTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3 M0 XMMUYECKIM YPABHEHHSIM




YYEBHO-METOAUYECKOE OBECIIEYHEHHUE OBPA30OBATEJIBHOI'O
ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI U151 YHEHHUKA

I"a6puensn O.C., OctpoymoB WN.I'., CnaakoB C.A. Xumus. 7 knacc. "M3aarenscTBo
"[Ipoceelienue.

INa6puensu O.C., OctpoymoB WN.I'., Cnankos C.A. Xumus. 8 kiacc. "U3mparenbcTBo
"IIpocBenienue.

["a6puensu O.C., Xumus, 9 xnacc, «M3aarensctBo «IIpocBemennes

METOANYECKHUE MATEPHUAJIBI JIJIS1 YYUTEJIA

1. I'abpuensu O. C., Bockoboitnukosa H. I1., SlmrykoBa A. B. HactonpHast KHUTa yUuTeINs.
Xumus. 8 ki1.: Metoaudeckoe nocodue. - M.: JIpoda, 2021.

2. I'abpuensn, O. C. Meroauueckoe nocodue k yueOnuky O. C. ['abpuensna «Xumus». 8
kiacce / O. C. I'abpuensa. — M.: Jlpoda, 2021. — 109.

3. lNabpuensn, O. C. Meronnueckoe nmocodue k yueoHuky O. C. ['abpuensna « Xumus». 9
knacc / O. C. I'abpuensa. — M.: lpoda, 2021. — 108.

4. Xumust: TexHosoruueckre kaptel K yueonuky O. C. 'abpuensHa «Xumus. 8 Kiaacey:
Meroandeckoe mocoowue / JI. . AcanoBa. — M.: JIpoda, 2020

5. Xumust: TexHojoruueckne kapTol K yaeonuky O. C. 'abpuensaa « Xumus. 9 kimaccey:
Metonudeckoe mocodue / JI. . Acanoa. — M.: Jlpoda, 2018

6. Xumus. 8 ki1.: KonTponbsHble 1 mpoBepounbie padoThl kK yueoHuky O. C. 'abpuensna
«Xumus. 8» / O. C. I'abpuensn, I1. H. bepe3kun, A. A. Ymakosa u ap. - M.: JIpoda, 2022.
TaHHbIE

HUDPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbl CETU UHTEPHET
http://www.chemnet.ru ['azeta «Xumus» 1 caiT 1y1s yunutens «5 uay Ha ypoK XUMHK)
http://him.1september.ru Enunas xomnekuus L{OP: [IpenmerHas komnekuus « XuMHEsD
http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-HayUHBIE SKCTIEPUMEHTHI:
xumus. Komneknus Poccuiickoro o0meo6pazoBaTeibHOTO opTaia

http://www alhimik.ru Bcepoccuiickast onumnuaa mkoJIbHUKOB 110 XUMHH

[Tog6opka nHTEpHETMATEpHANIOB I yuuTesnei http://www.l-micro.ru/index.php?kabinet=3.
Nudopmanus o mkospHOM 000pynoBanud. http://www.ceti.ur.ru
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