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PaGouas mporpamma mo XvMHH JUisi 00ydYaroniuxcs 8 KJIacCOB COCTaBJI€HA Ha
ocHoBe TpeOoBaHMII K pe3yJabTaTaM OCBOCHHMS OCHOBHON 0Opa3oBaTeIbHOM
porpaMMbl OCHOBHOTO 00I1Iero oOpa3oBaHusi, peACTaBICHHbIX B DeaepaibHOM
roCy/IapCTBEHHOM 00pa30BaTEIbHOM CTaHJIapTe OCHOBHOTO OOIIEro o0pa3zoBaHus,
¢ Y4€TOM pactpeAesIEHHBIX MO KJIaccaM MPOBEPSEMbIX TPEOOBaHUN K pe3yJibTaTam
OCBOCHHS OCHOBHOW 00pa3oBaTeNbHON MPOTpaMMBbl  OCHOBHOTO  OOIIETO
o0pa3oBaHUs M DJIIEMEHTOB COJEPKaHUsS, MPEJICTABICHHBIX B YHHUBEPCAIHBHOM
KomuduKarope MO XUMHHM, a Takke Ha ocHoBe I[IpumepHoit mporpamMMmbl
BOCIIUTAHMS O0YYaIOIMMUXCS TPHU TMOJTYUYSHUH OCHOBHOTO O0IEro o0pa3oBaHUs U
c yuérom Konnenuuu npenojgaBaHusi ydyeOHOro mpeamera «XuUMHUS» B
oOpa3oBarenbHBIX opranusanusx Poccuiickoit ®enepanuu, peamu3yonmx
OCHOBHBIE 00111€00pa3oBaTenbHbie nporpamMmbl  (yTB. Pemenuem Komnerun
Munnpocsemenus Poccun, mpotokon ot 03.12.2019 N I1K-4BH).

IHOACHHUTEJIBHASA 3AIIMCKA

CornacHo cBOeMy Ha3HAaueHHUIO pabodas mporpaMma SIBISETCS OPUEHTHPOM
JUISL COCTaBJICHHS pabOYMX aBTOPCKHUX IMPOrpamMM: OHA JA€T MPEJICTABICHHUE O
nesx, oOmeid cTparernr OOy4deHHWs, BOCIUTAHUS W Pa3BUTHUS OOYYarOIIUXCS
CpeACTBAaMHM Y4eOHOTO TMpeaMeTra «XHMHUS»; YCTaHaBIMBaeT O00sI3aTelIbHOE
IpeAMETHOE COJiepKaHue, MpeaycMaTpuBacT paclipeiie]ieHue ero 1o KjaccaMm Hu
CTPYKTYpHpOBaHHE €ro IO pasfeiraM U TeMaM Kypca, OINpeaersieT
KOJMYECTBCHHBIE W  KAYECTBCHHBIC  XAPAKTEPUCTHUKU  COACPIKAHUS;,  JlaeT
pacnpeneneHue y4eOHBIX YacOB 10 TEMAaTHYECKMM pasfenaMm Kypca W
PEKOMEHIyeMYIO TTOCIIEIOBATEILHOCTh UX U3YUCHHS C YUYETOM MEKIIPEAMETHBIX U
BHYTPCHHETIPEIMETHBIX CBSI3€HM, JIOTMKKM Y4eOHOro mporecca, BO3PaCTHBIX
0COOEHHOCTEW OOydYarOIMXCS ONpeAessieT BO3MOXHOCTH — TpenMeTa s
peanu3anuu TpeOOBaHUM K pe3yibTaTaM OCBOCHHMS OCHOBHOM 00pa3oBaTeIbHOMU
IporpaMMbl Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa30BaHMS, a TaK ke TpeOOBaHHH K
pe3ynbrataM OOy4YeHHsI XMMHUHU Ha YPOBHE I€JIei N3ydeHHs MPeaMETa U OCHOBHBIX



BUJIOB Y4€OHO-TIO3HABATENIBHOU JEATENBHOCTH / YUEOHBIX JCHCTBUM yYeHUKa IO
OCBOCHHUIO YYEOHOTO COAEPKAHMUS.

OBIIAA XAPAKTEPUCTUKA YUEBHOI'O ITPE/IMETA «XUMMSD»

Bxnag yue6Horo npeaMera «XuMus» B JOCTHKEHHUE 11€JIe OCHOBHOTO OOIIETro
00pa3oBaHus 00YCIOBJICH BO MHOIOM 3HAaYCHHEM XHUMHYECKON HAyKH B MO3HAHUU
3aKOHOB MPHUPOJbI, B PA3BUTHU IMPOU3BOAUTEIBHBIX CHUJ OOIIECTBA U CO3JaHUU
HOBOM 0a3bl MaTepUaIbLHON KYJIbTYPBHI.

XUMHST KaK DJEMEHT CHCTEMBbl E€CTECTBEHHBIX HAayK pPAacHpOCTpaHWsia CBOE
BJIUSIHUE Ha BCE 00JIACTH YEJIOBEUECKOTO CYIIECTBOBAHMS, 3a/iajla HOBOE BUJICHHE
MHUpa, CcTajla HEOThEMJIEMbIM KOMIIOHEHTOM MHUPOBOUN KYJIbTYPhl, HEOOXOAUMBIM
YCJIOBHEM KM3HH OOIIECTBA: 3HAHUE XUMHU CIIYKUT OCHOBOM JijIsi (POpMHUPOBAHUS
MHUPOBO33PECHUS UeJIOBEKa, €ro MpeCTaBICHUI O MaTepuaIbHOM €IMHCTBE MHPA;
BOXHYIO  pOJib  WIrpaloT  (QopMupyemble  XUMHEH  MPENCTABICHUS O
B3aUMOINPEBPAIIEHUSIX DSHEPrud M 00 DBOJIOIMU BEIIECTB B  MPUPOJE;
COBpPEMEHHAsI XMMUS HalpaBjeHa Ha PEIICHHUE TJI00aTBHBIX MPOOJIEM YCTOMUYUBOTO
pa3BUTHSA  4YEJOBEUYECTBA —  CBHIPbEBOHM, DHEPreTUYECKOW, THUIIECBONH W
AKOJIOTUUECKOM 0€30MacHOCTH, MPOOIIeM 3IpaBOOXPaHCHHUS.

B ycnoBusix Bo3pacTaroIiero 3HaueHuss XMMUU B )KU3HU OOIIECTBA CYIIECTBEHHO
MOBBICHJIACH POJIb XUMHUUYECKOTO oOpa3oBaHus. B maHe coruanu3amuud  OHO
SBJSIETCS OJHUM W3 YyCIOBHM (OPMHpPOBAHHMS WMHTEUIEKTA JIMYHOCTH U
TapMOHUYHOTO €€ pa3BUTHS.

CoBpeMEHHOMY YEJIOBEKY XUMHUYECKHE 3HAHMS HEOOXOIUMBI JIJIs TIPHOOPETEHUSI
OOIIEKYJBTYPHOTO YPOBHS, ITO3BOJISIONIETO YBEPEHHO TPYIAUTHCS B COLIMYME H
OTBETCTBEHHO Y4YacTBOBAaTh B MHOT'0OOPa3HOM >KM3HU OOIIECTBA, JJIsI OCO3HAHUS
BXHOCTH Pa3yMHOI'0 OTHOIICHHS K CBOEMY 3/I0POBBIO W 3JIOPOBBIO JIPYTUX, K
OKpY>KaroIiel MpUpPOTHON cpelie, I FPaMOTHOTO TTOBEICHUS TP UCIIOJIb30BaHUHU
Pa3IMYHBIX MAaTEPUAIOB U XUMUYECKUX BEUIECTB B NOBCEAHEBHOM KU3HHU.

XuMuuyeckoe o0pa3oBaHWE B OCHOBHOW IIIKOJIE SBISETCS ©Oa30BBIM II0
OTHONIICHWIO K CHCTEME O0O0mero xXwMmudeckoro oOpa3zoBanusa. l[losTomy Ha
COOTBETCTBYIOIIIEM €My YPOBHE OHO peau3yeT MPUCYIIHE 00IEMYy XUMUUYECKOMY
00pa30BaHMIO KIIOUEBBIE IIEHHOCTH, KOTOPBIE OTPaXXalOT TOCYAapCTBEHHBIE,
OOIIECTBEHHBIE U MHANBUAYAJIbHBIE TOTPEOHOCTH. DTUM OMPEEIAETCS CYITHOCTD
oOmielt cTpateruy 00y4YeHUs, BOCIIUTAHMS M Pa3BUTHS O00YUYaIOIIUXCS CPEICTBAMH
y4eOHOTro TIpeaMeTa « XUMUS».

N3ydyenne mpeameta: 1) CHOCOOCTBYET pealM3aliid BO3MOYXHOCTEH  JJid
caMopa3BuUTHS ©  (HOPMHUPOBAHMS  KYJIbTypbl JUYHOCTH, €& oOmed u
(GYHKITMOHAIPHOW TPAMOTHOCTH;, 2) BHOCUT BKJIaJ] B (POPMHUPOBAHUE MBIIIJICHUS U



TBOPYECKUX CMOCOOHOCTEN MOJIPOCTKOB, HABBIKOB MX CAMOCTOATENIbHOW yueOHOMU
NEATENbHOCTH, OKCIEPUMEHTAIIBHBIX M HCCIEAOBATEIbCKUX  YMEHHUM,
HEOOXOJUMBIX KaK B MOBCEJHEBHOM JKU3HM, TaK M B MNpodhecCHOHAIBHOU
NEATeNIbHOCTH; 3) 3HAKOMUT CO CIEeNU(GUKON HAYyYHOTO MBIIUICHUS, 3aKJIaIbIBaeT
OCHOBBI I1IEJIOCTHOTO B3IUISiJa HAa €JAMHCTBO MPUPOJBI U YEIOBEKA, SIBIACTCS
OTBETCTBEHHBIM JTarioM B (POPMHUPOBAHUU E€CTECTBEHHO-HAYYHOW TPAMOTHOCTHU
noApocTkoB; 4) crnocoOcTBYyeT (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K
€CTECTBEHHO-HAYYHBIM 3HAHUSIM, K MPUPOJE, K YEJIOBEKY, BHOCUT CBOM BKJIaJ B
IKOJIOTUYECKOE 00pa30BaHUE IIKOIBLHUKOB.

HasBannble HampaBieHuss B OOyYEeHUM XUMHUHU OOECIEUMBAIOTCS crenu(ukon
coAepKaHUsI TPEIMETa, KOTOPBIA SBJSETCS MEAaroruueckyd aJaanTUPOBAHHBIM
OoTpakeHHeM 0a30BOM HAYKH XMMHUU Ha OMPEACIEHHOM dTare e€ pa3BUTHS.

Kypc xumum OCHOBHOHM IIKOJIBI OPUEHTHPOBAH HA OCBOCHHE OOYYArOITUMUCS
OCHOB HEOPraHWYECKOW XUMHUU U HEKOTOPBIX MOHITHH U CBEJEHUN 00 OTAEIIBHBIX
00BEKTaX OPraHUYECKOU XUMHUH.

Crpyktypa coiepkaHusi mpeaMera chopMUpOBaHA Ha OCHOBE CHCTEMHOTO
noaxoja kK ero mzyudeHuto. Conep:kaHue CKJIAJbIBACTCS W3 CHUCTEMBI MOHSITHH O
XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMbI MOHITUNA O XMMUUYECKON pEeaKIuu.
O6e 3TU CUCTEMBI CTPYKTYPHO OpPraHW30BAHBI M0 MPUHIIMITY TOCIIEI0BATEIHHOTO
Pa3BUTUS 3HAHUM HA OCHOBE TEOPETUUYECKUX IPEICTABICHUM Pa3HOrO YpPOBHS:
ATOMHO-MOJICKYJISIPHOTO YYEHMSI KaK OCHOBBI BCErO €CTECTBO3HAHMWS, YPOBHSA
Ilepuonnueckoro 3akona J[. M. MenneneeBa kak OCHOBHOIO 3aKOHA XUMMWH,
y4€HHUS O CTPOEHHHM aTroMa M XUMHYECKOW CBSI3M, TNIPEICTaBIeHUN 00
AJIEKTPOJIUTHYECKON JTUCCOLMALIMY BEIIECTB B PaCTBOpax. TeopeTnuecKkue 3HAHUs
paccMaTpHUBAIOTCA HA OCHOBE SMIMPUYECKH TOTYUYEHHBIX M OCMBICIEHHBIX (PaKTOB,
Pa3BUBAIOTCA IMOCJIEAOBATEIBHO OT OJHOTO YPOBHS K JPYrOMY, BBIITIOJIHSAS
(GyHKIIMU OOBSICHEHUS W TPOTHO3MPOBAHUS CBOWCTB, CTPOCHHUS M BO3MOXHOCTEM
IIPAKTUYECKOTO PUMEHEHUS U MOJYYEHHUS U3Yy4aeMbIX BEILLECTB.

Takass opraHuzamus CcoJepKaHHs Kypca CIOCOOCTBYET TIPEICTABICHUIO
XUMHUYECKOW COCTABJISAIONICH HAYYHOW KapTUHBI MUpa B JIOTUKE €€ CHCTEMHOM
npupoasl. Tem cambiM oOecrieyuBaeTCs BO3MOXXHOCTH (OPMUPOBAHUS Y
oOydJarommXxcs IEHHOCTHOTO OTHONICHHWS K HaydHOMY 3HAaHUIO M METOoAaM
MO3HAaHUsI B Hayke. BaXHO Takke 3aMETHTh, YTO OCBOCHHE COJEpKaHUSA Kypca
MIPOMCXOAUT C MPUBJICYCHUEM 3HAHUW W3 paHEE U3YYCHHBIX KYpCOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 knacce» u «Pu3nka. 7 Kiacey.

HEJIM U3YYEHUSA YYEBHOI'O IPEJIMETA «XUMUSA»

K nHampaBieHuro  NEepBOCTENEHHOW  3HAYMMOCTH  OPU  peaIU3aluu
oOpa3zoBaTelbHBIX (QYHKIMNA TpeaMeTa «XUMHUS» TPAIAUIUOHHO  OTHOCST
dbopMupoBaHUE 3HAHWUN OCHOB XMMHYECKOW HAayKd KaK 00JIaCTH COBPEMEHHOTO



€CTECTBO3HAHUSA, MPAKTUYECKOU JESITEIIbHOCTH YEJOBeKa W KaK OJHOTO U3
KOMIIOHEHTOB MHUPOBOM KYJbTYpbl. 3ajadya MpeaMeTa COCTOUT B (POPMHUPOBAHUU
CHCTEMbl XMMHMYECKMX 3HAHUW — BaXXHEHIIUX (AKTOB, IMOHATHM, 3aKOHOB H
TEOPETUYECKUX TOJIOKEHUM, JOCTYIHBIX OO0OOIIEHUI MHUPOBO33PEHUECKOTO
XapakTepa, S3bIKa HAyKW, 3HAHUH O HAyYHBIX METOJIaX HM3yYCHUS BEIIECTB U
XUMUYECKUX PEaKIHi, a TAKKe B (DOPMUPOBAHUN M PA3BUTUU YMEHHUI U CIIOCOOOB
NEATeNIbHOCTH, CBSI3aHHBIX C IUJITAHUPOBAaHHEM, HAOJIOJICHUEM M MPOBEIACHUEM
XUMHUYECKOT0 IKCIEPUMEHTA, COONIIOCHUEM MpaBui 0€30MacHOro oOpalieHus C
BEII[ECTBAMU B IMOBCETHEBHOMN KU3HHU.

Hapsimy ¢ 2TUM 1eM W3y4YeHHUs MpeaMera B TPOrpaMMe YTOYHEHBI U
CKOPPEKTUPOBAHBI C YYETOM HOBBIX MPUOPUTETOB B CHCTEME OCHOBHOI'O OOIIETO
obpazoBanusa. Cerogus B o0pa3oBaHHMM 0CO00 3HAYMMOM  MpPHU3HAETCS
HAIMpaBJIEHHOCTh OOYyYEeHUST Ha pa3BUTHE W  CaMOPa3BUTHE JIMYHOCTH,
dbopmupoBaHue e€ MHTEIUICKTA U 001IeH KyabTypbl. OOy4eHHUE YMEHUIO YIUTHCA U
IPOJIOJKATh CBOE 0Opa30BaHME CAMOCTOSITEILHO CTAaHOBUTCS OJIHOM W3
Ba)KHEUININX (DYHKIUK YICOHBIX IPEIMETOB.

B cBsi3u ¢ 3TUM npu M3y4YEHUU MpEIMETa B OCHOBHOM IIKOJIC JOMUHHUPYIOIIEE
3HA4YCHHUE TPUOOPETN TaKKe IIENIH, KaK:

* ¢dopMupOBaHHE HMHTEIUICKTYaIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K
caM0o00Opa30BaHUI0, COTPYIAHUYECTBY, CAMOCTOSTEIBHOMY MPUHATHIO DPEIICHUM,
CITOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSM JKU3HU;

* HampaBJIECHHOCTh OOYUYEHHUS HA CUCTEMATUUYECKOE MPHOOIIEHNE YYaIUXCs K
CaMOCTOSITEILHON MMO3HABATEJIBHON JCATEILHOCTH, HAYYHBIM METOJIaM TO3HAHWS,
(bopMUPYIOIIMM MOTHBAIIMIO U PA3BUTHE CIIOCOOHOCTEH K XUMHUH;

» oOecIieueHHE YCIIOBHM, CIIOCOOCTBYIOIMKMX MPHOOPETCHUIO O0YYarOIUMHICS
OTBITa PA3HOOOPA3HOU JEATEIIBHOCTH, IMO3HAHWUS M CAMOTIO3HAHUS, KITIOUEBBIX
HABBIKOB (KJTFOUEBBIX KOMIICTCHIIMH), WMCIOIIUX YHHBEpPCAIbHOE 3HAUCHUE IS
Pa3IMYHBIX BUIOB JACATECIBHOCTH;

* ¢dopMupoBaHUE YMEHHI OOBSCHATH M OIEHHWBATH SBJICHUS OKPYKAIOIIETO
MHpa Ha OCHOBAaHHMH 3HAHHWK M OIBITA, ITOTYYCHHBIX IIPH U3YYCHUN XUMUH,

* ¢opmupoBaHue |y OOyYalOImMXCS  TyMaHUCTHYECKHUX  OTHOIICHUH,
MMOHUMAHMS IICHHOCTH XUMHWYECKUX 3HAHWUW JUIS BBIPAOOTKH 3KOJIOTHYECKU
11eJIeCO00pa3HOT0 TOBEEHUS B OBITY W TPYAOBOW JESATEIBHOCTH B IIENIAX
COXpaHEHHMs CBOETO 3J0POBbs U OKPYKAIOUIEH TPUPOTHON CPEIbI;

* pa3BUTHE MOTHBAIIMU K OOYYECHHIO, CIOCOOHOCTEH K CaMOKOHTPOIIO H
CAMOBOCTIMTAHWIO HA OCHOBE YCBOCHHS OOIIEYEIIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpO(IIISI ¥ HANPaBICHHOCTH JaIbHEHIIIETO
00yJeHUSI.



MECTO YYEBHOI'O HPEIMETA «XUMMU» B YHEBHOM IIVIAHE

B cucreme ob6mero oOpa3zoBaHusi «XuUMHS» TpU3HAHA O00s3aTEIBHBIM
y4eOHBIM MPEIMETOM, KOTOPBIM BXOJUT B COCTaB MpeAMETHON oO0jacTu
«EcTecTBEeHHO-HAYyUYHbBIE IPEAMETHD.

VY4eOHbIM MIaHOM Ha €€ u3yueHue oTBefeHo 134 yueOHbIX yacoB — 10 2 4 B
HeJemo B 8 1 9 Ki1accax COOTBETCTBEHHO.

JUist KaXkaoro Kjacca MPeayCMOTPEHO pe3epBHOE yueOHOe BpeMs, KOTOpoe
MOKET OBbITh MCIOJb30BAHO YYaCTHHKAMHU 0OOpa30BaTENbHOTO MpoLecca B LENAX
(dopMHpoBaHUST BapuUaTUBHOM COCTaBIAIONICH COJEp:KaHUS KOHKPETHOM paboueit
nporpammbl. [Ipu 3TOoM oOsi3aTenpHas (MHBapuUaHTHAsl) 4YacTh COACPIKAHUS
npenMeTa, yCTaHOBJEHHass paboyell mporpaMMoiM, W BpeMs, OTBOJUMOE Ha €€
U3y4YeHUe, TOJDKHBI ObITh COXpaHEHBI TOJIHOCTHIO.

B crpyktype paboueii mporpaMmbl Hapsiiy C TOSICHUTEIBHOM 3aruCKOi
BBIJIEJIEHBI CJIEYIOLINE Pa3/IeIIbl:

* IUIAaHUPYEMbIE PE3yJIbTaThl OCBOCHMSI Y4E€OHOTO NpeaMera «XUMHUS» —
JIMYHOCTHBIC, METANPEIMETHBIC, PEIMETHHIC;

* cojepkaHue yueOHOro npeaMera « XuMush» 1o rojaM o0ydeHus;

* NPUMEPHOE TEMATUYECKOE IUIAHUPOBAHUE, B KOTOPOM JETaIU3UPOBAHO
COZEpKAaHUE KaXIOM KOHKPETHOW TEMBbI, YKa3aHbl KOJUYECTBO 4YaCOB, OTBOAUMBIX
Ha e W3yuyeHHe, W OCHOBHbIE BHUJbl Y4YEOHOW JESATEIBHOCTH YYEHHKA,
dbopMupyemble TpU HW3YYEHUH TEMBbl, TPUBEAEH IMEpPEUYeHb JIEMOHCTPAIUi,
BBITIOJTHSAEMBIX YUUTENIEM, U TIEPEUEHb PEKOMEHIYEMbIX JIa0OPATOPHBIX OIBITOB U
NPAKTUYECKUX pabOT, BBHITIOJHIEMBIX YUAITUMUCS.

COJEPKXAHME YYEGBHOI'O ITPEJIMETA

8 kiacce

IlepBoHayaibHbIe XMMUYECKHE IOHATHS

I[Ipenmer xumuu. Ponb XUMHUM B JKM3HHM 4YeJIOBEKa. Tena W BEIIECTBA.
DU3UYECKUE CBOMCTBA BEIIECTB. ATperaTHOe€ COCTOsSIHME BemiecTB. [loHsATHE O
METOJIaX MO3HAHUS B XMMUM. XUMHUS B CUCTEME HayK. YUCThIE BEIIECTBA U CMECH.
CnocoOblI pa3aeiacHus CMeCEHl.

ATOMBI W MOJEKYJbl. XUMHYECKHE JJeMeHThl. CHUMBOJIBI XHUMHUYECKUX
aneMeHTOB. [IpocThie U ClIOKHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumuueckas (popmyna. BaleHTHOCTP aTOMOB XMMHUYECKHX JJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemlecTB. OTHOcCUTEbHAs aToMHas Macca. OTHOCHUTENbHAS
MOJIEKyJIsIpHas Macca. MaccoBasi 10151 XUMHUUECKOT0 2JIEMEHTA B COSTMHEHUM.

®u3uYeCcKue U XMMHYECKUE SBJICHUS. XHUMHYECKas peakius U e€ IMpU3HAKH.
3aK0H COXpaHCHHMS MacChl BEMIECTB. XUMHUYecKHe ypaBHeHUs. Kmaccudbmukamms
XUMUYECKUX peaKkuid (COeAUHEHUS, Pa3JIOKEHHUs, 3aMEIICHUsI, 0OMEHA).



XVMHAYECKAN SKCIIEPUMEHT: 3HAKOMCTBO C XMMMYECKOM MOCYJ0W, C MPaBUIIAMU
paboTel B jJabopaTopud W nOpuéMaMu  oOpalieHus ¢  J1a00paTOPHBIM
o0opydOoBaHMEM; W3YYECHHE U ONHUCaHHE (PU3HMYECKUX CBOMCTB 00pa3IoB
HEOpPraHUYECKHUX BEIIECTB; HaOmoaeHHe (Quzndeckux (IJIaBICHHE BOCKA, TasHHE
JIbJla, pacTHUpaHHE caxapa B CTyOKe, KWIEHHE M KOHICHCAIUS BOABI) H
XUMHYEeCKHX  (FOpeHHe  CBEYM,  MpOKaJMBaHHWE  MEAHOM  IPOBOJIOKH,
B3aMMOJICHCTBHUE MeJia C KUCJIOTOM) sIBIICHUH, HAOII0JIeHNEe U ONTMCAaHUE MPU3HAKOB
MPOTEKAHUS XMMHUYECKUX peaKInii (pa3inokeHue caxapa, B3auMOJCHCTBUE CEPHOM
KHCJIOTBI C XJOpuaoM Oapus, pasnoxenne ruapokcuaa meau(ll) mpu marpeBanuu,
B3aMMoOJIelicTBUE kenme3a c pactBopoMm coiu wmenau(ll)); m3ydenue crocoOoB
pazaeieHus cMmecedl (C MOMOIIbI0 MarfuTa, (HIBTPOBAHHE, BbINIApHBAHUE,
TUCTHILIAIMSA, XpomaTtorpadmus), MPOBEACHHE OYHCTKH TIOBAPCHHOM COJIH;
HAOJII0ICHNE W OIHMCAaHHWE PE3yJNhTAaTOB IIPOBEICHHUS OIbITA, HJLIFOCTPHUPYIOIIETO
3aKOH COXPAHEHHS MaCChl; CO3/IaHUE MOJIENICH MOJIEKYJ (IIIapOCTEePKHEBBIX ).

BaskHenue npeacTaBuTe/ Il HEOPraHUYECKMX BElIeCTB

Bo3nyx — cmech razo. CoctaB Bo3ayxa. Kuciopog — 3JIeMEHT U MpOCTOE
BemecTBO. HaxokaeHwe Kucliopofa B MpuUpoae, (H3MYECKHE M XHUMHYSCKHE
cBorictBa (peaknuu ropeHusi). Oxcuabl. Ilpumenenue kucnopoaa. CrocoOb
MOJIYYEHHUsI KHUCIIOpoJa B Ja0OpaToOpud U MPOMBINUIEHHOCTH. KpyroBopor
Kuciiopojia B mpupoze. O30H — ajuioTporHas MoAuUKaIMs KUCIOPO/Ia.

TemnoBoit A PekT XUMHUIECKON peaKIuu, TEPMOXUMHUYECKUE YpaBHEHHUS, DK30-
U DHJIOTEPMHUYECKHE peakiuu. TOIIMBO: Yrojib U METaH. 3arpsA3HEHUE BO3yXa,
yCWJICHHUE TTapHUKOBOTO 3 (PekTa, pa3pylnieHue 030HOBOTO CIIOS.

Bonopoa — sneMeHT u mpocToe BellecTBO. HaxoxaeHne Bogopoia B MpUpo/ie,
du3uYecKkue M XUMHUYECKHWE CBOWCTBA, NPHUMEHEHHE, CIIOCOOBI ITOJyYCHHS.
Kucnots! u conm.

KomnuecTBo BemectBa. Mosib. MongpHast Macca. 3akoH ABoraapo. MomnsipHbIi
00BEM ra3oB. PacuéThl M0 XUMHUYSCKUM YPaBHEHHSIM.

duznueckue cBoicTBa BoAbl. Boga kak pactBoputelsb. PactBopsl. HackienHbie
W HEHACBIIICHHBIE pacTBOpbL. PacTBOpHMOCTH BemectB B Boae.MaccoBas nos
BEIIIECTBA B pacTBOpe. XMMHUUYECKHE CBOMCTBA BOAbl. OcHOBaHUSA. Pob pacTBOpoB
B MPUPOJIE U B KU3HU uesioBeKa. KpyroBopoT Bojbl B NpHUpoOAE. 3arpsi3HEHUE
NpUPOAHBIX BoA. OXpaHa U OUYHUCTKA MPUPOJIHBIX BOI.

Kimaccudukanus ©Heoprannmdeckux coeauHeHnid. Oxcunbl. Kiaccudukarms
OKCHJIOB:  coyieoOpasyromue  (OCHOBHBIC, KHCJIOTHBIE, aM(OTepHBIE) W
HecosneoOpasyronue. Homenknatypa okcuaoB (MeXIyHapoaHas U TpUBUAIbHAsA).
DU3NYECKUE U XUMHUYECKHE CBOMCTBA OKCHUIOB. [losryueHne okcuaos.



OcHoBanus. Krnaccudukanusi OcHOBaHUM: WIENOYM U HEPACTBOPUMBIC
ocHoBaHus. HomeHknaTypa OCHOBaHUM (MEXIyHAapoJHass U TpUBHAJIbHAs).
DOU3NYeCKne U XMMUYECKHUE CBOMCTBA OCHOBAaHUU. [loiTydeHre OCHOBaHHU.

Kucnotel. Knaccuduxanus kucinor. HoMeHkinaTypa KucioT (MeXIyHapoHas U
TpuBUaJIbHAs). DuU3nueckue W XUMUYECKUE CBOMCTBA KUCIOT. Psij akTMBHOCTHU
metauioB H. H. bekerosa. [lomydenne Kucior.

Conu. Homenkatypa coseit (MeXIyHapoaHas U TpuBHUANIbHAs). Duznueckue u
XMMHUYECKHE CBOMCTBA colieH. [lomyuenue conen.

I'eHeTnyeckas CBsI3b MEXKY KJIIACCAMHU HEOPTAHUYECKUX COCUHEHUM.

XUMUYECKUA  DKCIEPUMEHT: KAauyeCTBEHHOE  OMNPEACICHUE  COJEpKaHUS
KHUCIIOpPOJIa B BO3JyXe; TMOJIydeHUE, COOMpaHue, pacllio3HaBaHWE U H3y4YCHUE
CBOMCTB KHCJIOPOJIa; HAOJIOJICHUE B3aUMOJICUCTBHUSI BEIIECTB C KHUCIOPOIOM U
yCJIOBHUSI BO3HUKHOBEHHUS U TPEKpAICHHUS TOpeHus (Mmoxkapa); 03HaKOMJICHUE C
oOpa3liaMd OKCHUJIOB M OIHCAaHWE WX CBOWCTB; IMIOJyYCeHHE, COOUpaHueE,
pacrio3HaBaHWE€ W W3Yy4YEHUE CBOMCTB BOJOpojia (TOpPEeHHUE); B3aMMOJICHCTBUE
Bojopoaa ¢ okcumoM Mead (II) (BO3MOKHO HCIIOJIB30BaHHE BHJICOMATEPHAIIOB);
HaOMIOJIeHne  00paslloB  BEIHIECTB  KOJMYECTBOM | MOJb;,  HCCJIEAOBaHUC
OCOOCHHOCTEM  pPACTBOPEHHUS  BEIIECTB C  Pa3IUYHONM  PaCTBOPUMOCTHIO;
MIPUTOTOBJIEHUE PACTBOPOB C OMNpPEIEIEHHON MAacCOBOW J0OJied PacTBOPEHHOTO
BEIIIECTBA, B3aUMOJICUCTBUE BOALI C MeTalaMyd (HAaTpUEM U  KaJbIUEM)
(BO3MOYKHO UCITOJIb30BaHUE BUJICOMATEPUAJIOB); ONIPECICHUE PACTBOPOB KUCIIOT U
mieJIoueld ¢ TMOMOIIBI HHAMKATOPOB; UCCIEIOBaHUE OOPa3llOoB HEOPTaHHMYECKUX
BEIIIECTB Pa3IMYHBIX KJIACCOB; HAOJIOJCHUE U3MEHEHUS OKPACKU HHIMKATOPOB B
pacTBOpax KHUCJOT W IIeJIoYeH; m3ydeHue B3aumojnercTBus okcuma meau (II) c
pacTBOPOM CEPHOM KHMCJIOTBI, KMCJIOT C MeETajljaMu, pEaKUUid HEUTpaIU3alvHu;
MOJIYYEHHE HEPACTBOPUMBIX OCHOBAaHMM, BBITECHEHUE OJHOTO METAJUIA IPYTUM M3
pacTBOpa COJM; PELICHUE SKCIEPUMEHTAIBHBIX 3aJad Mo Teme «Baxueimmue
KJIACChl HEOPTAaHUYECKUX COCTMHECHUI.

IMepuoauueckuii 3akoH u Ileprognueckasi cucreMa XUMHYECKHAX JIEMEHTOB
. A. MenaeneeBa. CTpoeHue aToM0OB. XMMHUYECKasi CBsA3b. OKHCJIUTEIbHO-
BOCCTAHOBUTEJIbHbIE PEAKIIMH

[TepBbIe MONBITKH KIacCU(PUKAIIMK XUMUICCKHUX dJIeMeHTOB. [IoHsITHE 0 rpymmax
CXOJIHBIX JJIEMEHTOB (ILIEJIOYHBIE M IIEJIOYHO3EMEJbHBIE METaJIbl, TaJOTCHBI,
WHEPTHBIE Ta3bl). OJIEMEHTHhI, KOTOphie 00pa3yloT ampOTepHbIE OKCHIBI U
TUJIPOKCH/JIBI.

[Tepuonuueckuit 3akoH. I[leproamyeckas cucreMa XHUMHYECKUX DJIEMEHTOB
. . MenneneeBa.  KopoTkomepuomgHass ¥ JUIMHHONIEpUOAHAs  (POPMBI
[Tepuoanueckoit cucteMbl xumuueckux 3jeMeHToB /. . MenneneeBa. Ileproasb



u rpymnnbl. OU3NYECKUN CMBICI IOPSAAKOBOTO HOMEpPAa, HOMEpPOB Iepuoaa |
TPYIIIBI JIEMEHTA.

Crpoenne atomoB. CoctaB atoMmHbIX saep. M3orombl. DnekTponbl. CTpoeHue
ANIEKTPOHHBIX  000JI0OYEeK aToMOB TMepBbIX 20 XUMHUYECKHUX  DJIEMEHTOB
[Tepuonnueckoin cucremsl [l. . MenaeneeBa. XapakTepuCTUKa XUMHUYECKOTO
3JIEMEHTA 10 €ro nojoxeHuto B [lepunoanueckon cucreme JI. 1. Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS pajJnyca AaTOMOB XHUMHUYECKHUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO TpynnaM U nepuogaM. 3HAYCHHE
ITepuonnueckoro 3akoHa u [leproanueckoil CUCTEMbl XUMUYECKUX 3JIEMEHTOB JJIS
pa3BuTHs HayKu U nipaktuku. 1. 1. MenaeneeB — y4E€HbIN U TPaXIaHUH.

Xumuueckass cBs3b. KoBanmeHTHas (mojsipHass ¥ HEMOJSpHAsi)  CBSI3b.
DIIEKTPOOTPULATEIBHOCTh XUMUYECKUX JIEMEHTOB. MIOHHAs CBS3b.

Crenenp okuciieHuss. OKUCIUTEIbHO-BOCCTAHOBUTEINIbHBIE peakiuu. [Iporeccsl
OKUCJICHUS U BOCCTAHOBJIEHUS. OKUCIUTEIN U BOCCTAHOBUTEIIH.

XUMHUYECKUNM DKCICPUMEHT: H3YyYCHHE O0O0pas3lloB BEIHIECTB METAUIOB U
HEMETAJUIOB; B3aUMOJICHCTBUE THUIPOKCHAA IIMHKA C PAacTBOpaMH KHUCJIOT H
HIEJI0YECH; TMPOBEICHUE OIBITOB, WUIIOCTPUPYIOMINX MNPUMEPbl OKHCIUTEIbHO-
BOCCTAHOBUTEIILHBIX peakiuii (ropeHue, peakinuu pa3noKeHus, COCTUHECHU).

MexknpeaMeTHble CBA3H

Peanmu3aiius MeEXIpEIMETHBIX CBSA3€H NpM HM3yYeHHMH XHMHH B 8 Kjacce
OCYIIECTBIIIETCS dYepe3 HCIOJb30BaHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHSTHH, TaK ¥ TIOHSITHH, SBIISTFOIIUXCS CUCTEMHBIMH JIJISI OTACIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO IIUKJIA.

OO01mue ecTeCTBCHHO-HAYYHbIE IIOHSATHUSA: HAyYHBIA (aKT, THIIOTE3a, TEOPHS,
3aKOH, aHallu3, CHHTE3, KiIaccuHKamusi, IEePUOAUYHOCTh, HAOIIOACHHUE,
AKCIICPUMEHT, MOCIMPOBAHUE, H3MEPEHHUE, MOJICIIb, SIBICHHUC.

dusmka: MaTtepus, aToM, JIEKTPOH, MPOTOH, HEHTPOH, HOH, HYKIIH], H30TOIIHI,
PaauoaKTUBHOCTb, MOJICKYJa, JJICKTPUUYECKHH 3apsjl, BEIIECTBO, TENIO, O00BEM,
arperaTHOC COCTOSHHE BCIISCTBa, Ta3, (H3WYCCKHE BEIWYMHBI, €IUHUIIBI
M3MEpEHHs, KOCMOC, INTAHEThI, 3BE31bI, COIIHIIC.

buonorus: dorocuaTes, ApIxanue, ouocdepa.

['eorpadus: atmocdepa, ruapochepa, MHUHEpaAIbl, TOPHBIE MOPOBI, TOJIE3HBIE
HCKOITaeMbI€, TOILIMBO, BOJIHBIE PECYPCHI.

9 kmacc

BemecTBo 1 XumMuueckasi peakius

[Tepuonnueckuit 3akoH. I[leproamyeckas cucreMa XHUMHYECKUX DJIEMEHTOB
. . MenneneeBa. CTpoeHHe aToMOB. 3aKOHOMEPHOCTH B W3MEHEHHH CBOICTB
XUMHUYECKMX OJJIEMEHTOB TMEPBBIX TPEX TMEPUOAOB, Kaiaus, KalblMs HW HUX



COCIMHEHUM B COOTBETCTBUHU C IIOJIOKEHUEM 3yeMeHTOB B Ilepumognueckoit
CHUCTEME U CTPOCHUEM UX aTOMOB.

Ctpoenue BeliecTBa: BHJABI XUMHYECKOW CBSI3U. THUIBI KPUCTAILIMYECKUX
PEILIETOK, 3aBUCUMOCTb CBOMCTB BEILIECTBA OT TUIIA KPUCTALIMYECKON PELIETKU U
BUJIa XUMHUYECKOU CBS3U.

Knaccudukanys u HoMEHKIIaTypa HEOPraHMYECKUX BEIIEeCTB (MEXIyHapoIHas U
TpUBUAJIbHAS). XUMHUYECKHE CBOMCTBA BEIIECTB, OTHOCSIIUXCSA K Pa3IdYHBIM
KJIACCaM HEOPTraHUYECKUX COCIMHEHUM, TeHETHYEeCKas CBS3b HEOPraHWYECKUX
BEII[ECTB.

Knaccuduxanys XuMHUUECKUX PEaKIMi MO pa3IMuHbIM MpU3HaKaMm (10 YUCTy U
COCTaBY Yy4YacTBYIOIIMX B pEaKIMU BEIIECTB, MO TeIuioBoMy »3ddekTy, Mo
U3MEHEHHUIO CTETICHEH OKHCIECHUSI XUMHUYECKUX IJIEMEHTOB, IO OOpPaTUMOCTH, IO
YYaCTHIO KaTajau3atopa). DK30- U SHJIOTEPMUUYECKUE PEaKIMH, TEPMOXUMHUUECKUE
YpaBHEHUS.

[TonsiTue o ckopoctn xumudeckod peakuuu. [loHsTHe 00 00paTUMBIX U
HEOOPAaTUMBIX XUMHUYECKUX peakiusax. [IoOHsITHE O TOMOTeHHBIX U TE€TEPOTSHHBIX
peakuusix. Ilonstue o xumudyeckom paBHOBecuH. DakTopbl, BIUAIOIIAE Ha
CKOpPOCTh XMMHUYECKON PEaKIMU U TOJIO)KEHUE XUMUYECKOTO PABHOBECHSI.

OKHCIUTEIBHO-BOCCTAHOBUTEIILHBIC peaxkuuu, AIIEKTPOHHBIN OaaHc
OKHUCJIMTEIIbHO-BOCCTAHOBUTEILHOM peaxkuum. CocraBienue ypaBHEHUI
OKUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAaKIMiA €  HMCIOJb30BaHMEM  METOJa
AJIEKTPOHHOTO OajaHca.

Teopust INEKTPOTUTUUECKON TUCCOLMALIUU. DIEKTPOIUTHI U HE- AJIEKTPOJHUTHI.
KaTtnonbl, annoHsl. MexaHU3M AUCCOLMAIMM BEIIECTB C PA3JIUUYHBIMU BHUAAMHU
xumMudeckon cBs3u. Crenens auccoruanuu. CUiabHbIE U CIa0bIe JICKTPOIUTHI.

Peakniun moHHOro oOMeHa. YCJIOBHUS NMPOTEKAHMUsI PEaKIMid WOHHOTO OOMEHa,
MOJIHBIE W COKpalIEHHbIE HOHHBIE YypaBHEHHUs peakiuid. CBOMCTBa KHCIOT,
OCHOBAHUU U COJIeH B CBETE MPEICTABICHUN 00 JECKTPOIMTHICCKON TUCCOIUAIINH.
KauecTBeHHbIE peakiiun Ha HOHBI. [IOHITHE O TUIPOIIU3E COJICH.

XUMHYECKUA SKCIEPUMEHT: O3HAKOMJIEHHE C MOJECISIMU KPUCTAJUIMYECKUX
pEmETOK HEOPraHWYECKHX BEIIECTB — METAIOB W HEMETauioB (rpadura u
anMmasa), CJIOKHBIX BEIIECTB (XJOpHAA HATPHs); HUCCIEHOBAHUE 3aBUCHUMOCTH
CKOPOCTH XHMHUYECKON pEeaKIud OT BO3JCHCTBHUS PpA3IUYHBIX (PAKTOPOB;
HCCJIEIOBAHUE AJICKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB, MPOIECCA TUCCOLIUALINN
KHCJIOT, Ieao4edl W cosied (BO3MOXKHO HCMOJIb30BaHUE BHJIEOMATEPHAJIOB);
MPOBEJCHUE OMBITOB, WILTIOCTPUPYIOIIUX MPU3HAKK MPOTEKAHUS pEAKIIMi HOHHOTO
obmeHa (oOpa3oBaHHE OCaJKa, BBIJICICHHE Ta3a, OOpa30BaHHWE BOJBI); OIBITOB,
WUTIOCTPUPYIOIMUX — MPUMEPBI  OKHUCJIUTEIIBHO-BOCCTAHOBUTEIBHBIX  PEAKIUA
(ropeHue, peakiuu pa3aoKeHUs, COSUHEHUS); PACIO3HABAHUE HEOPraHUYECKUX



BELIECTB C TIOMOUIBIO KA4YECTBEHHBIX pEaKkUMid Ha HOHBI, pELICHUE
AKCIIEPUMEHTAIBHBIX 3a]1a4.

Hemeramibl u ux coeAMHEHUS

OO6miass  xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHS  aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne U (u3MUecKHe CBOMCTBA MPOCTHIX
BEIIECTB — TaJIOTEHOB. XMMHUYECKHE CBOMCTBa Ha MpuUMepe Xjopa
(B3auMoJeiiCTBUE C MeTa/llaMH, HEeMeTajulaMH, IiejaodaMu). XJIOPOBOAOPO/I.
ConsiHass KuCI0Ta, XUMUYECKHE CBOWMCTBA, IMOJY4YEHHE, NMpUMEHEHUE. JlelcTBue
XJIOpa M XJIOPOBOJOpPOJa Ha OpraHu3M 4YesoBeka. BaxHeillnne XJIopuabl U UX
HaX0XJACHUE B IPUPOJIE.

O6mas xapaktepuctuka snemMeHTOoB VIA-rpynmnbel. OCOOEHHOCTH CTPOECHUS
aTOMOB, XapaKTepHbIE CTENICHU OKUCIICHHUS.

Crpoenue u (pu3nyecKre CBOMCTBA MPOCTHIX BEIIECTB — KHUCIOPOJA U CEpBI.
AnnoTtpornHele MOAU(PUKALMK KUCIOPOJa U Cepbl. XUMHUYECKHE CBOMCTBA CEPBHI.
CepoBoniopo;, cTpoeHue, Gu3nveckue 1 XuMruieckue cBoiicTBa. OKCHIBI cepbl KaK
NpEeICTaBUTENN KUCIOTHBIX OKcuaoB. CepHas KuclioTa, (Qu3MYecKkue U
XUMHYECKUE CBOWcTBa (0OIIME Kak TMpeACTaBUTENs Kiacca KUCIOT |
cneruduyeckne). XUMUYECKUE PEaKlru, JeKallue B OCHOBE IMPOMBIIIICHHOTO
crnocoba monyudeHuss cepHoil kucinoTel. [Ipumenenne. Conau CepHON KHCIIOTHI,
KayecTBEHHas peakius Ha cynbdaT-uoH. HaxoxaeHue cepsl U €€ COeIUHEHUN B
npupoJe. XMMHUYECKOE 3arpsi3HEHHE OKPYXKAIOIIEH cpellbl COCIUHEHUSIMU CEpBI
(KUCIIOTHBIE JOXKIW, 3arps3HEHUE BO3JlyXa M BOJOEMOB), CIIOCOOBI €ro
IPEAOTBPALLICHHUS.

OO6mast xapakTepucTuka »53JeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHBIE CTETIEHU OKUCIICHHUS.

A30T, pacmpocTpaHeHHe B Tpupojne, (pu3udyeckue M XUMHUYECKHE CBOMCTBA.
Kpyrosopot a3ora B npuposie. AMMHAK, €ro (PU3NYECKUE U XUMHUYECKHE CBOMCTBA,
nosydeHue u mnpumeHeHue. Coimu aMMOHHS, WX (U3UYECKHE U XUMHUYECKUE
CBOMCTBa, mpuMeHeHue. KadecTBEHHas peakiusi Ha HWOHbI aMMOHUA. A30THas
KHCJOTa, €€ mojy4yeHue, (U3NYECKHe M XHMHUYECKHME CBOMCTBa (00lIue Kak
MIPEICTaBUTENS Kilacca KUCIOT U crenududeckue). Mcmoas30BaHne HUTPATOB U
coJieil aMMOHHS B Ka4€CTBE MHUHEPAJIbHBIX YI00peHn. XUMUYECKOE 3arps3HEHUE
OKpYXalolel Cpelapl COEAMHEHMSIMHU a30Ta (KHCIOTHBIE IO, 3arps3HEHHUE
BO3/lyXa, ITOYBBI U BOJOEMOB).

dochop, ammorpomHbie Moaudukanuu (ochopa, PuNUECKHe U XUMHUECKHE
cBorictBa. Okcun pocdopa(V) u dhochopHas kuciora, Pu3nIecKue U XUMUICCKHAC
cBoiicTBa, moiyuyeHue. Mcmonb3oBanue (ochaToB B KauecTBE MHUHEPATIbHBIX
yI0OpEHUH.

OO6mrast xapaktepuctuka snemMeHToB [VA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTETICHU OKUCIICHHUSI.



VYrinepon, amioTponHble MOAM(PUKALMHM, pAcCHpOCTpaHEHUE B  IMPUPO/IE,
dbuznyeckue W XUMHUYECKHe cBoiicTBa. AncopOuus. Kpyrosopor yriepona B
npupozae. OKcuapl yriepoja, ux GU3NYECKUEe U XUMHYECKHE CBOMCTBA, JAEHCTBHUE
Ha KUBbIE OPraHMU3MBbI, MOJIYYEHUE M NPUMEHEHUE. DKOJOTHYECKUE MPOOIEMBI,
cBs3aHHbIE ¢ okcuaoM yriepoaa(lV); runoresa rimodanbHOTO MOTEINICHUS KIIMMATA;
NapHUKOBBIN 3¢ dexT. VYronapHas kuciota U €€ coilu, UX (U3HYECKHE U
XUMUYECKHE CBOWCTBA, MOJyuyeHUE W TNpuMeHeHue. KadecTBeHHas peakuus Ha
kapOoHat-uoHsl.  Mcnonb3oBanue  kapOoHATOB B OBITY,  MEIHIIMHE,
IPOMBIIILJIEHHOCTH U CEJIbCKOM XO35HUCTBE.

[lepBoHauanabHbIe TOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COSAMHEHHUSIX
yriaepozaa (MeTaH, 3TaH, STUJICH, alleTUJIEH, YTaHOJ, TJIMIEPHH, YKCYCHas KUCIIO0TA).
Ux cocraB u xumuueckoe ctpoeHue. IloHsiTHE O OHOJOTMYECKH Ba)XKHBIX
BEIECTBAX: UpaX, Oenkax, yrjieBojax — U HMX POJM B JKM3HU YEJIOBEKa.
MarepualibHOE €IMHCTBO OPraHUYECKUX U HEOPTaHMYECKUX COCIMHEHUH.

Kpemnuii, ero ¢pusndeckre 1 XMMUUECKUE CBOMCTBA, MOJTYyUYCHUE U IPUMCHECHHUE.
Coenunenust kpemuus B npupojie. OOuue npeacrasienus o0 okcune kpemHus(IV)
U KpemHueBoi kuciiore. CHUIUKaThl, MX HCIOIb30BaHHE B OBITYy, MEIUIIMHE,
NPOMBIIIEHHOCTH. BakHeiine cTpouTeabHblE MaTepHasbl: KepaMuKa, CTEKIIO,
IeMeHT, ©OeToH, kene300eToH. [IpoOraeMbl 0Ge30MacHOTO  HMCTOJb30BAHUS
CTPOUTEIIbHBIX MAaTEPUAJIOB B IOBCEIHEBHOMN KU3HMU.

XUMHUYECKUI DKCIIEPUMEHT: H3yueHHe OOpa3lloB HEOPraHMYECKUX BEIIECTB,
CBOMCTB COJITHOW KHCJIOTBI; TPOBEAEHUE KAUYECTBEHHBIX PEAKIIMI HA XJIOPU]I-UOHBI
U HaOJIoZIeHNE TMPU3HAKOB UX MPOTEKAHMs; OMBITHI, OTpa)xaroume Gpusndeckue u
XUMHUYECKHE CBOMCTBA TajlOT€HOB M UX COEAMHEHUN (BO3MOYKHO HCIIOJIb30BaHUE
BHJIEOMATEepHaIOB); O3HAKOMJIEHHE ¢ oOpaslamMu XJIOPUAOB (TaJIOTCHUIOB);
O3HaKOMJIEHHE ¢ 00pa3iaMu cepbl U €€ COeTUHEHUSIMH (BO3MOXKHO UCIIOJIb30BaHHUE
BUJICOMATEpHUAJIOB); HAOIOIEHHE Tpollecca OOYIIIMBaHUS caxapa MOJ IeWCTBUEM
KOHUCHTPUPOBAHHOW CEPHOM  KHUCIIOThI; HM3Yy4YEHHE XUMHYECKUX CBOMCTB
paz0aBICHHON CEPHOM KHUCIIOTHI, MPOBEICHUE KaueCTBEHHOM peakIuu Ha Ccyiabdar-
WOH W HaOJIOZIcHWE Tpu3HaKa €€ MPOTEeKaHWUs; O3HAKOMJICHHE C (U3MUYECKHUMU
cBoiicTBaMu a3oTa, ¢ochopa U WX COCIAUHECHHN (BO3MOXHO WCIOIb30BAHHE
BUJIEOMATEPUAIOB), 00pa3aMu a30THBIX U (HOCHOPHBIX YAOOPEHHIl; MOTyUdeHue,
coOupaHue, pacro3HaBaHWE W W3YYCHHE CBOWCTB aMMMaKa; IMPOBEICHHE
KaueCTBEHHBIX PEAKIMN Ha MOH aMMOHHMS U (pocdaT-HOH U M3ydeHHE TMPU3HAKOB
MX MPOTEKAHUSI, B3aUMOJIEICTBUE KOHIEHTPUPOBAHHOW a30THOM KUCIIOTHI C MEJIBIO
(BO3MOKHO UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB); U3Yy4YECHHE MoJenen
KPUCTAUTMYECKUX PEmETOK anmasza, rpaduta, (QyuiepeHa; O3HAKOMIICHHE C
MPOLIECCOM  aJCcOpPOLIMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPONCTBOM TPOTUBOTA3a; MOJYYCHHE, COOMpaHue, pacro3HaBaHWE U M3YyUCHUE
CBOMCTB YTJIEKHUCJIOrO Ta3a; MPOBEeJCHUE KAYECTBEHHBIX PEaKIUid Ha KapOOHAT- U



CUJIMKAT-UOHBl W U3YYECHUE MNPU3HAKOB HX MPOTCKAHUS;, O3HAKOMIICHUE C
NPOAYKIMEN CHJIUKATHOW NPOMBIIUICHHOCTH; PEIIEHUE 3SKCIEPUMEHTAIBHBIX
3ajJa4 no TeMe « BaxkHeHe HeMeTallJIbl ¥ UX COCMHCHUS.

MeTaibsl ¥ X COCAMHCHUS

OO6m1as xapakTepUCTUKAa XUMUUYECKUX JIEMEHTOB — METAJIJIOB Ha OCHOBAHUH UX
MOJI0KCHMUS B ITepuoauueckon CHUCTEME XUMHYECKHUX 3JIEMECHTOB
. 1. MenneneeBa u ctpoeHus atomoB. CTpoeHue MeTajuioB. Meramnuueckas
CBSI3b U METAUIMYECKAS] KPUCTAIIMYECKAs] PEUIETKA. DJIEKTPOXUMHUUYECKUU P
HaMpsDKeHU mMeTtauioB. Ousznueckue U XUMHUYECKUE CBOMCTBA MeTayioB. OOImue
crocoObl ToydeHuss MeTauioB. [loHATHE O KOppO3WHM METAILJIOB, OCHOBHBIE
crocoObl 3amuThl UX OT Koppo3uu. CmaBbl (CTalib, YyTyH, AIOPATIOMHHUH,
OpoH3a) ¥ UX MPUMEHEHUE B OBITY U MPOMBIITIIICHHOCTH.

[Ilenounble MeTaIbl: MOJOKeHHWE B llepuoanueckoi cucTteMe XUMHUYECKUX
anementoB JI. M. MenaeneeBa; CTpoeHHME MX aTOMOB; HAaXOXJEHUE B MPUPOE.
dusnyecKkue U XMMUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kamus). OKCUIbl U
TUAPOKCHABI HaTpuss HW Kanus. [IpuMeHeHHe IIENOYHBIX METaIOB U HX
COEIMHEHUH.

[[le1oyHO3EMENBHBIC METAaIbl MarHum " KaJILITUH: TIOJIOKCHHE
B [lepuonnueckon cucreMe xumuueckux snemeHToB . . Menaeneesa; ctpoeHue
UX aTOMOB; HaX0XJAeHUE B IIpupoae. PU3nyeckrue U XMMUYECKHUE CBOMCTBA MarHUs
U Kaiplusa. BakHeimme coeauHeHUs Kaiubliusg (OKCHI, THAPOKCHJ, COJIH).
JKECTKOCTB BOABI M CTIOCOOBI €€ yCTpaHCHUS.

AnroMuHui: nonoxkeHue B llepuogmueckol cucTeMe XMMHUUYECKHUX AJIEMEHTOB
JI. I. MeHpaeneeBa; CTpOCHUE aTOMa; HaxoXKAeHUE B mpupojie. Puzndeckue u
XUMHUYECKHE CBOMCTBA alFOMUHMS. AM(OTEpHBIE CBOWCTBA OKCHJIA U THAPOKCHUIA
AITFIOMHHHS.

Kenezo: monoxkenue B llepronnmyeckord cuUCTEME XHUMHUYECKHX 3SJIEMEHTOB
. 1. MenpneneeBa; CTpOECHHE aToOMa; HAXOXKJICHUE B Ipupoje. Pusnyueckue u
XUMHUYECKHE CBOMCTBa >kene3a. Okcuabl, TWApokcuabl U conu keneza(ll) wu
xene3a(Ill), ux cocras, CBOWCTBA U MOIYUYEHHUE.

XUMUYECKUNA IKCIIEPUMEHT: O3HAKOMJICHHE C 00pa3llaMy METAJIJIOB U CILJIABOB,
ux (GU3UYCCKUMH CBOWCTBAMH;, H3y4YCHHE PE3YyJIbTaTOB KOPPO3WH METAJIOB
(BO3MOKHO HCIIOJIb30BaHHE BHIECOMATEPHATIOB), OCOOCHHOCTEH B3aMMOICHCTBHS
OKCHJIa KaJIbIIMs ¥ HATPUS ¢ BOAOM (BO3MOXKHO UCTOJIb30BaHUE BUIEOMATEPUATIOB);
HCCJIEJIOBAaHUE CBOMCTB >KECTKOW BOJBI; MPOIECCAa TOPEHUS XKeJle3a B KHUCIOPOJIE
(BO3BMOXHO  MCIOJIb30BAaHME  BHUIEOMATEPHATIOB); TPU3HAKOB  MPOTEKAHUS
Ka4eCTBEHHBIX PEaKIIUM Ha MOHBI (MAarHus, Kajabllus, aIFlOMUHUSA, ITMHKA, Kene3a(Il)
n xene3a(Ill), menu(Il)); HabmogeHHe W OMUCAHUE MPOIIECCOB OKpAIIUBAHUS
MJaMEHW MOHAMM HaTpusi, Kajausd W Kalbllusg (BO3MOXHO HCIOJIb30BAHUE
BHJICOMATEpPUAIIOB); MCCIIeAOBaHUE aM(pOTEPHBIX CBOMCTB T'HIPOKCHUIA ATTFOMUHUS



Y TUAPOKCHUA [IMHKA; PELICHUE YKCIIEPUMEHTAJbHBIX 3a7a4 1o TeMe «Baxxnenme
METAJJIbl MU X COCUHCHUS.

XUMHS ¥ OKpYyKarolias cpena

HoBeie marepuansl u texHonoruu. BemecTBa M Marepuansl B ITOBCEIHEBHOU
KU3HU 4YeJoBeKa. XUMHS U 30pOBbE. be30macHOe MCHOJIb30BAHUE BEILIECTB U
XUMUYECKUX peakuuii B OwiTy. llepBas mnomoib NpU XUMHUYECKHUX O0KOTax
1 oTpaBiieHUsIX. OCHOBBI HKOJIOTMYECKON TPAMOTHOCTU. XUMHUYECKOE 3arpsi3HEHUE
OKpYyXarolen cpefpl (mpeaenbHas qonycruMas KoHueHTpanus Bemects — [1/1K).
Ponb xumMuu B penieHun 3K0JIOrMYeCKUX MpooIIeM.

[IpuponHble UCTOYHUKH YTJIEBOJAOPOAOB (Yyrojib, TPUPOIHBIN Ta3, HEPTH),
MPOJIYKTHI UX TIEPEPaOOTKH, UX POJIb B OBITY U MIPOMBIIILJIEHHOCTH.

XUMHUYECKUNA IKCIIEPUMEHT: U3yUYeHHE 00paslloB MaTEpHaIOB (CTEKJIO, CILUIABBI
METaJIOB, MOJUMEPHbBIE MaTepPUAJIbI).

MeXnpeIMeTHBIC CBSA3H

Peanuzanmss MeEXNpPEIMETHBIX CBsA3€H MNP HM3YYCHUU XUMUHM B 9 Kiacce
OCYIIIECTBJISICTCSI 4epe3 HCIOJIb30BAaHUE KaKk OOIIWX E€CTECTBEHHO-HAaYyYHBIX
TOHSITHH, TaK ¥ TIOHSITHH, SIBISIFONTUXCS CUCTEMHBIMM JIISI OTIACIBHBIX MPEIMETOB
CCTCCTBCHHO-HAYYHOr0 IHKJIA. Peanm3amusi MEXKIPEAMETHBIX CBS3CH TIpH
M3yYeHUU XUMHUHM B 9 Kllacce OCYIIECTBIISIETCS Yepe3 HCIOJb30BaHUE KaK OOIIHMX
€CTECTBEHHO-HAYYHBIX TIOHSATUH, TaK W TIOHSATHUH, SBISIONIMXCS CHCTEMHBIMH JIJIS
OTJIENIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO ITHKIIA.

OOmue ecTecCTBEeHHO-HAyYHbIC TIOHSATHUS: HAydHBIA (DAaKT, THUIOTE3a, 3aKOH,
TEOpHs, aHajdu3, CHHTE3, KIacCUPUKAIUs, TEePUOIUIHOCTh, HAOIIO/ICHNE,
OKCIIEPUMEHT, MOJICJIMPOBAaHUE, W3MEPEHHUE, MOJEb, SBJICHHE, IapHUKOBHIN
3¢ eKT, TEXHOIOTHS, MaTEPUAIIBI.

dwusuka: Marepus, aToM, JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIH, U30TOIIHI,
PaIMOaKTUBHOCTB, MOJIEKYIIa, AIIEKTPUICCKHIA 3apsi, IIPOBOJTHUKH,
TIOJYIIPOBOJHUKHM, JHUAJICKTPUKHA, (POTOIIEMEHT, BEIIECTBO, TeNo, OOBEM,
arperaTHO€ COCTOSIHHE BEIECTBa, ra3, pacTBOP, PACTBOPUMOCTD, KPUCTAIITUYECKAs
peméTka, CruiaBbl, (U3MUYECKHE BEIUYUHBI, €IUHUIIBI U3MEPEHUS, KOCMHYECKOE
MPOCTPAHCTBO, TIAHETHI, 3BE3 b1, COIHIIE.

buonorusi: ¢dorocuntes, napixanwe, Ouocdepa, HKOCUCTEMA, MHUHEPATBHBIC
YI0OpEHMsI, MUKPOIJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIIbHBIC BEIIECTBA.

I'eorpadus: armocdepa, ruapochepa, MUHEpaNTBl, TOPHBIE MOPOBI, TOJIE3HBIE
MCKOIIaeMbIe, TOTIJIMBO, BOJIHBIE PECYPCHI.

INVIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATHBI



JIn4HOCTHBIE  PE3ydbTaThl OCBOCHMSI MPOrPaMMbl  OCHOBHOTO  OOIIETO
o0pa3oBaHUsl JOCTUTAIOTCA B XOJA€ OOYyYEeHUSI XUMHUU B E€IUHCTBE Y4YE€OHOU U
BOCIIUTATENIbHOM JiedaTesibHOCTH OpraHu3aldd B COOTBETCTBUU C TPAIULIMOHHBIMU
POCCUHUCKMMHU COLMOKYJIBTYPHBIMU U JTYXOBHO-HPABCTBEHHBIMU II€HHOCTSIMH,
MPUHATBIMA B OOINECTBE TMpaBWIaMH W HOPMaMU TOBEJACHUS U CIOCOOCTBYIOT
IpoleccaM CaMOIO3HAHUS, CAMOPAa3BUTHS U COLUANIM3ALINNA 00YyUaIOUIUXCSl.

JIMUYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE  PE3ydbTaThl  OCBOGHMSI  MPOrPaMMbl  OCHOBHOTO  OOIIETO
o0pa3oBaHUsl JOCTUTAIOTCA B XOJ€ OOYy4YEeHHUS] XMMHUU B EIUHCTBE Y4YEOHOU W
BOCIUTATENIBbHON JIesTeIbHOCTH OpraHu3alui B COOTBETCTBUU C TPAJUIIMOHHBIMU
POCCUMCKMMHU COLIMOKYJIBTYPHBIMU M JYXOBHO-HPABCTBEHHBIMHU IIEHHOCTSIMH,
NPUHSATHIMU B OOIIECTBE MpaBUJIaMH W HOPMAaMU TOBEACHUS U CIOCOOCTBYIOT
nporeccaM CaMONO3HaHUsl, CAMOPA3BUTHUS U COLIMAIIM3AIMHI 00 y4aroIIUXCS.

JIMYHOCTHBIC Pe3yJbTaThl OTPAKAIOT CHOPMUPOBAHHOCTH, B TOM UHCIIC B YACTH:

ITaTproTHYECKOro BOCIMTAHUS

1) IIEHHOCTHOTO OTHOIICHHUS K OTEUYECTBEHHOMY KYJIBTYPHOMY, HCTOPHYCCKOMY
U HAyYHOMY HACIICAHMIO, TOHMMAHUS 3HAYCHUS XUMHUYECKOW HAyKH B KU3HU
COBPEMEHHOI'0 OOIIEeCTBA, CIIOCOOHOCTH BIJIAJCTh JOCTOBEPHOM HH(pOpMaLHEH O
NEePEIOBBIX IOCTIIKCHHUSAX M OTKPBITHAX MHPOBOH M OTEUECTBEHHOM XHMUH,
3aMHTEPECOBAHHOCTH B HAYUYHBIX 3HAHUSIX 00 YCTPONCTBE MUpa U 0OIIIECTBRa;

I'pazkaaHCKOro BOCIIUTAHMS

2) TpeACTaBICHUS O COLMAJIbHBIX HOpPMaxX M MpaBUJiaX MEXKIMYHOCTHBIX
OTHOIIIEHUH B KOJIJICKTHBE, KOMMYHUKATHBHOW KOMIIETEHTHOCTH B OOIIIECTBEHHO
IOJIC3HOM,  y4eOHO-HCCIEAOBATCIbCKOM, TBOPUYECKOM W  JPYyrHX  BHJIAX
NEATeIbHOCTH;, TOTOBHOCTH K Pa3HOOOpPa3HOHW COBMECTHOHM ACSATEIBLHOCTH IIPHU
BBITIOJIHCHUU Y4YEOHBIX, II03HABATENIBHBIX 3a7ad4, BBHIMIOJHCHUN XUMHYECKUX
AKCTICPUMEHTOB, CO3IaHUN YICOHBIX MMPOCKTOB, CTPEMJICHUS K B3aMMOIIOHUMAHHUIO
M B3aUMOIIOMOIIM B TIpolecce O3TOW YYeOHOW JEeSITCIBPHOCTH; TOTOBHOCTHU
OLICHMBATh CBOE TIOBEJACHHE U IIOCTYNKHM CBOMX TOBApHUINEH C IO3ULHHU
HPABCTBECHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MTOCIJIECACTBUH IMOCTYIIKOB;

IleHHOCTH HAYYHOI 0 MTO3HAHMS

3) MHPOBO33PEHUECKHMX MPEICTABICHUN O BEIICCTBE M XHMHYCCKOW pPEaKI[uH,
COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKH W COCTABJISIOIMX
OCHOBY JIJIsl TIOHMMAaHUs CYIIHOCTH HAayYHOW KapTHHBI MUpA; MpeJCTaBICHU 00
OCHOBHBIX 3aKOHOMEPHOCTSX PpAa3BUTHUS NPUPOJbI, B3aHMOCBS3SIX YEIOBEKA C
MPUPOJTHOMN CPEION, O POJIM XMMHH B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;



4) no3HaBaTENbHBIX MOTUBOB, HAMPABICHHBIX HA MOJY4YEHUE HOBBIX 3HAHUH IO
XUMUHU, HEOOXOIUMBIX JJIsl OOBSICHEHUSI HaOJI01ae€MBbIX MTPOILIECCOB U SIBJIICHUIA;

5) no3HaBaTebHOM, HOOPMALIMOHHON M YUTATEIBCKON KYJIbTYPhI, B TOM YKCJIE
HaBBIKOB CaMOCTOSITETLHOM paboOThl € YyYEeOHBIMH TEKCTaMM, CIPABOYHOMU
JTUTEpaTypor, JOCTYIHBIMU TEXHUYECKUMHU CpPEACTBAMU HWH(POPMAITMOHHBIX
TEXHOJIOTHM;

6) uHTEepeca K OOYYECHHI0O U TO3HAHUIO, JIFOOO3HATEIHLHOCTH, TOTOBHOCTH H
CIOCOOHOCTH K camM0ooOpa3oBaHUIO, TMPOCKTHOM U HUCCIEAOBATEIBCKOU
JEATeNIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpPaBICHHOCTH W YPOBHS OOydUEHHs B
JIaTbHEUIIIEM;

D opMHPOBAHUSA KYJIbTYPbI 310POBbS

7) oOcCO3HaHUS IIEHHOCTH JKHU3HHM, OTBETCTBEHHOI'O OTHOIICHHUS K CBOEMY
3I0POBBIO, YCTAHOBKHM Ha 3J0POBBIM 00Opa3 >KM3HU, OCO3HAHUS IOCICACTBHHA M
HEMPUATHS BPEIHBIX IPUBBIYCK (YIIOTPEOICHUS alIKOT0JIs1, HAPKOTHUKOB, KYPEHU),
HEOOXOAMMOCTH COOJIFOJICHUSI TIpaBWJI 0E€30MAacHOCTH TMpU  OOpAIICHHH C
XHMHYECKUMH BEIICCTBAMHU B OBITY U PEAIbHOMN KU3HU;

TpyaoBoro BOCIUTAHUSA

8) nHTEepeca K MPaKTUUECKOMY U3YUYEHHUIO TTpoeCcCuii ¥ Tpya pa3InyHOTO poja,
YBOKEHUE K TPYAYy M pe3yjbTaTaM TPYJIOBOM JEATEIBHOCTH, B TOM 4YHUCIE Ha
OCHOBE TIPUMEHEHHS NPEJAMETHBIX 3HAHUM 10 XUMHH, OCO3HAHHOTO BbIOOpA
WHUBUIYaJIbHON TPACKTOPUH MPOIOJDKEHUST 00pa30oBaHUs ¢ yUETOM JTMYHOCTHBIX
UHTEPECOB M CIIOCOOHOCTH K XHMHH, OOIICCTBEHHBIX HHTEPECOB M MOTPEOHOCTEH;
YCHENTHOM MpoheCCHOHAIIBHON JEATEIbHOCTH M Pa3BUTHS HEOOXOIUMBIX YMCHHM;
TOTOBHOCTH aIalITUPOBATHLCS B MPOo(deCcCHOHAIBHOM Cpeie;

IKOJOrMYeCKOro BOCIUTAHUS

9) SKOJIOTMYECKH IIeJIECOOO0Pa3HOTO OTHOIICHUS K TPHPOAC KaK HCTOYHHUKY
U3HU Ha 3emiie, OCHOBE €€ CYIIECTBOBAHUS, IOHUMAHUS LIEHHOCTU 3I0POBOTO U
Oe3omacHoro oOpasza KHW3HH, OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY
¢uznueckoMy U TICUXHYECKOMY 3J0POBBIO, OCO3HAHHS IIEHHOCTH COOJIIOICHUS
paBmI 0€30MaCHOTO MOBEJEHUS MPU padOTE C BEIIECTBAMH, a TAKKE B CUTYaIHSX,
YTPOXKAIOIIKUX 3I0POBBIO U )KU3HHU JIIO/ICH;

10) cnocoOHOCTH NPUMEHSATH 3HAHUS, MOJydyaeMble MPU U3YYEHUH XUMHH, IS
pelIeHUsT 3a/a4, CBSI3aHHBIX C OKPYXAKOLIEW MPUPOJHOM CPEAOM, MOBBILICHUSA
YPOBHS  DKOJOTUYECKOW KYJIbTYpPBl, OCO3HAHUS TJIOOATBHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJIEM U MyTEN UX PEIICHUS TOCPEACTBOM METOAOB XUMUHU;



11) 5KOJOrMYEeCKOro MBIIUIEHHUS, YMEHHMS PYKOBOJACTBOBAaTbCSI UM B
[I03HABATEIIbHOW, KOMMYHUKATUBHON U COLIUAJIBHOMN IIPAKTHKE.

METAINPEIMETHBIE PE3YJIbTATBI

B cocraBe MeTanmpeaMETHBIX PE3YJbTATOB  BBIACIAIOT 3HAYUMBIC  JIJIA
dbopMHUpPOBaHUS MUPOBO33PCHUS OOIICHAYYHBIC MTOHITHS (3aKOH, TEOPHS, IIPHUHITHII,
rurnoresa, (GakT, CUCTeMa, MPOIECC, IKCIEPUMEHT U Ip.), KOTOPhIE HCIOIb3YIOTCS
B €CTECTBEHHO-HAaY4YHBIX YUE€OHBIX IIpeaMeTax M MO3BOJISIOT Ha OCHOBE 3HAHUU W3
ATHUX TPEAMETOB (OPMHUPOBATH MPEACTABICHHE O IIEJIOCTHOM HAyYHOM KapTHHE
MHpa, u YHUBEPCATbHBIC y4aeOHbIE JIEHCTBUS (mo3HaBaTENbHEIE,
KOMMYHUKATUBHBIC, PEryJISITUBHBIE), KOTOphIE oOecreunBaroT G(OPMHPOBAHHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY TUIAHUPOBAHUIO W OCYIICCTBICHUIO Y4eOHOM
JIEATSIIHHOCTH.

MeTtanpeaMeTHbIE Pe3yJbTaThl OCBOCHHS 00pa30BaTEIbHOM MPOTrpaMMBbI 10
XUMUM OTPaXaroT OBJIaJICHUE YHUBEPCAIbHBIMU MTO3HABATEIIbHBIMU JICHCTBUSIMHU, B
TOM YHCIIC:

ba30BbIMH JIOTHYECKUMHU AeliICTBUSIMHU

1) yMeHueM HCIOJB30BaTh MPUEMBI JIOTHYECKOTO MBIIIJICHUS IPU OCBOCHUM
3HAHHUM: PAaCKPBhIBATh CMBICI XHMHYECKHX MOHSATHM (BBIACIATh MX XapaKTEPHBIC
IpU3HAKH, YCTaHABJIMBATh B3aUMOCBS3b C JIPYTHUMH IOHSATHSIMH), HCIIOJH30BaTh
HOHATHS JUISI OOBSICHEHHS OTJIEIBHBIX (DAKTOB M SBJICHUM; BEIOUPATh OCHOBAHUS U
KpUTEpHHU IS KIacCH(DUKAIMA XUMHYECKHX BEIISCTB M XHUMHYCCKUX pPEaKIIuii;
yCTaHABJIMBATh MPUYUHHO-CIICICTBEHHBIC CBS3U MEXKIY OOBEKTaMH HW3y4CHUS,
CTPOUTH JIOTUYECKHUE PACCYXACHUS (MHIAYKTUBHBIC, ICTYKTHUBHBIC, 110 aHAJIOTHH);
JIeJIaTh BBIBOJIBI M 3aKJIIOUCHUS

2) yMEHHEM IMPHUMEHSATh B IIPOIECCe IO3HAHMSA MOHATHSA (IIPEIMETHBIE U
METaIlpeIMETHBIC), CHMBOJINYECKHUE (3HAKOBBIC) MOJICIIH, HCIIOJIb3yEeMbI€ B XUMUH,
IPeoOPa30BBIBATH IIUPOKO IMPUMEHSIEMEIC B XMMHH MOJICIIbHBIC IIPSACTABICHUS —
XUMHYECKHH 3HAK (CHMBOJ »JJIEMEHTa), XUMH4YecKas (opmylla U ypaBHCHHE
XUMHYECKOU pPeaKIud — IIPU PEIICHUN yueOHO-II03HABATEIBHBIX 33a/1a49; C Y4ETOM
A3TUX MOJICIBHBIX MPEJCTABICHUM BBISBIIAThL U XapaKTEPU30BaTh CYIIECCTBEHHBIC
MIPU3HAKU H3Y4aeMbIX OOBEKTOB — XHMHYCCKUX BEIIECTB U XUMHUYCCKUX PEAKIIHM;
BBIABIATh  OOIIME 3aKOHOMEPHOCTH, IIPUYMHHO-CIICACTBEHHBIC CBSI3H U
MPOTUBOPEUMS B M3yYaEMbIX MpOLIECCaX U SBICHUAX; MpeJiaraTb KpUTECPUU IS
BBISIBJICHHS] 3TUX 3aKOHOMEPHOCTEHW M MPOTHUBOPEUUI; CAMOCTOSITEIbHO BHIOUPATH
CIoco0 perieHus y4eOHOM 3amauM (CpaBHUBATh HECKOJIBKO BAapHUAHTOB PEIICHUS,
BBIOMpaTh Hamboee MOAXOAANIUMNA ¢ YYIETOM CaMOCTOSITEIBHO BBIJCICHHBIX
KpUTEPHUEB);

ba3oBbiMH HMcCII€0BATEIbCKUMHY A€HCTBUSIMH



3) yMEHHEM HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KA4€CTBE UHCTPYMEHTa
MO3HAHUS, a TaKXe B KAayeCTBE OCHOBBI MJi1 (POPMHUPOBAHUS THUIOTE3BI IO
MIPOBEPKE MPABWILHOCTU BBICKA3bIBAEMBIX CYXICHUM;

4) mnpuoOpeTeHHe OIbiTa MO IJIAHUPOBAHUIO, OPraHU3AlMU U MPOBEJICHUIO
YUCHUYECKUX OJKCIIEPUMEHTOB: yMEHHUE HaOJIoIaTh 3a XOJOM IpoIecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €r0 Pe3yibTaT, POpMYIUpPOBaTH 000OIICHUS U
BBIBOJIBI 110 Pe3yJibTaTaM MPOBEAEHHOTO ONBITA, UCCIIEIOBAHMS, COCTABIISITh OTYET
0 TIPOJIeJIaHHOM padoTe;

PaboToii ¢c undopmanuei

5) yMeHueMm BbIOMpaTh, AHAIM3UPOBATH M HWHTEPIPETUPOBATH HH(POPMAIUIO
pPa3IUYHBIX BUJOB U (OPM MPEACTABICHUS, MOTYy4YaeMYI0 U3 pa3HbIX UCTOUYHUKOB
(HaydHO-TIONYJISIpHAST  JIUTEpaTypa XHUMHUYECKOTO COJACP)KaHHS, CIPaBOYHBIE
nocoOusi, pecypchl MHTepHeTa); KPUTUUECKH OIICHWBATH MPOTHUBOPECUMUBYIO U
HEJIOCTOBEPHYIO WH(OpMaIIHIO;

6) yMEeHHEeM MPUMEHATH pa3jHYHbIe METOJbI M 3alPOCHI MIPH MOUCKE U 0TOOpE
uHDOpPMallMK W COOTBETCTBYIOIIMX JAaHHBIX, HEOOXOAUMBIX ISl BBIMOJHEHMUS
y4eOHBIX M MMO3HABATEJbHBIX 3aJ/1au ONMPE/IeAEHHOTO TUIIA; TPUOOPETCHHUE OIbITA B
o0JlacTU  HWCTOJIb30BaHUSI  MH(OOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUMH,
OBJIQJICHUE KYJIbTYPOU aKTUBHOTO MCIIOJIB30BAHUS PA3TMYHBIX TOMCKOBBIX CUCTEM;
CaMOCTOSITEILHO BBIOMPATH ONTUMANIBHYIO (hOpMY TNpeacTaBlIeHus HHGOPMAIUUA U
WUTIOCTPUPOBATh pEIIaeMble 3aJa4d  HECJIOKHBIMU CXEMaMH, JuarpaMMaMu,
npyrumu popmamu rpa@uku U ©X KOMOMHAIIUSMU;

7) yMeHueM WUCIOJIb30BaTh W aHAJIM3HPOBATh B IIpolecce Y4eOHOU W
UCCJIEOBATEILCKON JIESITEIHPHOCTH WH(DOPMALMIO O BIUSHHUHM TPOMBIIIICHHOCTH,
CEJIbCKOTO XO35ICTBA W TPAHCIOPTAa HAa COCTOSIHHE OKPYKAKOIIEW ITPUPOIHOMN
Cpebl;

YHuBepcajJbHbIMU KOMMYHUKATHBHBIMHM JI€fiCTBUAMHU

8) yMeHHEeM 3aJ1aBaTh BOIIPOCHI (B X0JI€ AUAJIOTa U/UIN JUCKYCCHH) IO CYIIECCTBY
oOcyxmaaeMoll TeMbl, (OPMYJIMPOBATH CBOW TMPEIOKCHUS OTHOCHUTEIHHO
BBITIOJIHEHUS MIPEJIOKEHHOM 3a1a4H;

9) nmpuoOpeTeHue OmbITa MPE3CHTAIUH PE3yIbTATOB BHITTOJIHEHUS XUMHYECKOTO
AKCIIEpPUMEHTA (J1a0OpaTOPHOTO OMBITA, TA0OOPATOPHOI pabOTHI IO MCCIEOBAHUIO
CBOICTB BEIIECTB, y4eOHOTO MPOEKTA);

10) 3anHTEpEeCOBaHHOCThL B COBMECTHOM CO CBEPCTHHUKAMHU IO3HABATEIHLHON M
MCCIIEIOBATEIBCKON AESATEIbHOCTH MPU PEIICHUH BO3HUKAIONIUX MpoOjieM Ha
OCHOBE y4€Ta OOIIMX WHTEPECOB M COTJIACOBAHMS MO3HIHI (00CYXIeHUs, OOMEH
MHEHUSIMHA, «MO3TOBBIE IITYPMbD», KOOpPJAWHALIUS COBMECTHBIX JE€UCTBUH,
onpeiesieHHe KPUTEPHUEB M0 OIIEHKE KAYECTBA BBIMOJHEHHOW pabOThI U JIp.);

YHuBepcajJbHbIMU PeryJisiTUBHBIMHY J1€/iCTBUAMHU



11) ymeHueM caMOCTOSITENIbHO OMPENENATh LU JEATeIbHOCTH, TUIAaHUPOBATh,
OCYIIECTBIIATh, KOHTPOJIUPOBATh U MPU HEOOXOAUMOCTU KOPPEKTUPOBATH CBOIO
NeATeNbHOCTD, BbIOMpaTh Haubosee 3 PeKTUBHBIE CIIOCOOBI PEIICHUsT YYCOHBIX U
MO3HABATEJIBHBIX 3a7a4, CAaMOCTOSITEJIbHO COCTAaBIATh WA KOPPEKTUPOBATH
NPEJIOKEHHBIM  QJITOPUTM  JIEMCTBUUA TIPU  BBIMOJHEHWUM 3aJaHUM C Y4ETOM
MOJTyYeHHUs] HOBBIX 3HAHMM 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUIX;
OLICHUBATH COOTBETCTBUE IOJYYEHHOI'O PE3ybTaTa 3asiBJICHHOMN LEIIN;

12) ymMeHueM HCIHOIb30BaTh M aHAIM3UPOBATH KOHTEKCTHI, TMpeJjiaracMbie B
YCJIOBUM 3aJIaHUN.

NPEAMETHBIE PE3YJIBTATBI

B coctaBe npeaMeTHBIX pe3yIbTaTOB [0 OCBOCHUIO 0053aTEIHLHOTO COACPIKAHMS,
YCTAHOBJICHHOTO JAHHOW TpUMEpHOW pabodell mporpamMMoM, BBIICISIOT:
OCBOCHHBIC OOYYAIONIMMUCS HAy4HbIE 3HAHUSA, YMEHUS M CHOCOOBI JICHCTBUH,
crienuuyeckue I MPEeIMETHOM obsactu «XuMHUS», BUIBI JCATEIBHOCTH II0
MOJIYYEHHUIO HOBOTO 3HAaHMS, €ro HHTEpPIpeTalud, NpeoOpa3oBaHUI0 U
MPUMEHCHHIO B PA3JIMYHBIX YUEOHBIX M HOBBIX CUTYaIUSIX.

[IpeameTHble pe3ynbTaThl OTpakarT CHOPMHUPOBAHHOCTh Y OOYYAIOIIUXCS
CIEIYIOIUX YMEHUM:

8 kiacce

1) packpvieams cmbici OCHOBHBIX XHUMHYECKHX IIOHATHH: aTOM, MOJIEKYyJa,
XUMHUYECKUM  AJIEMEHT, IIPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECH
(oHOpOJIHAasT W HEOTHOPOJIHAs), BaJE€HTHOCTb, OTHOCHUTEJIbHAS aTOMHas U
MOJIEKYJIIpHasi Macca, KOJMYECTBO BEIIECTBAa, MOJb, MOJISIpHAs Macca, MaccoBas
JI0JISI XUMHYECKOT'0 JIEMEHTa B COCIMHEHUHU, MOJISIPHBIN 00bEM, OKCHII, KUCIIOTA,
OCHOBAaHHME, COJb, AJIEKTPOOTPULIATEIBLHOCTh, CTEIEHb OKUCJICHHUS, XUMHUYECKas
peakius, KIacCupUKaIs peakiuii: peakiiui COCIUHCHUS, PEaKIIUU Pas3IoKEHUs,
peaKIuu 3aMelleHus, peakuuu oOMeHa, dK30- WU DHJIOTCPMHUUYCCKHE PEeaKIlvu;
TEIUIOBOM 3((PEKT peakluH; SAPO aToMa, SJICKTPOHHBINA CIIOM aToMa, aTOMHas
opOuTanb, paguyc aromMa, XHMHUYECKas CBs3b, IOJSApHAS H  HEMOJISIpPHAS
KOBaJICHTHAsl CBSI3b, MOHHAS CBS3b, MOH, KATUOH, aHHOH, PacTBOP, MAaccoBasi J0JIs
BelllecTBa (MPOIICHTHAS KOHIIEHTPAIIUs) B paCTBOPE;

2) unnocmpuposanms B3aUMOCBS3b OCHOBHBIX XUMHUYCCKUX HMOHATHH (cM. 11. 1) 1
MPUMEHSATH 3TU TTOHATHS MMPU ONMKMCAHUM BEILIECTB U UX MPEBPaICHUM;

3) ucnonvzosams XUMUYECKYI0O CUMBOJIMKY JJIS COCTaBJICHUSA (POPMYJT BEIECTB
Y YPaBHEHUW XUMUYECKUX PEAKIUN;

4) onpedensimb BaJCHTHOCTh aTOMOB 3JEMCHTOB B OHMHAPHBIX COCIUHCHUSX;
CTETICHb OKHWCJCHHS OJJIEMEHTOB B OWHAPHBIX COCIWHCHMSX;, NMPHUHAIIC)KHOCTH



BEILIECTB K OMpeAeIEHHOMY KJIAcCy COeAMHEHUN 1o (hopMynam; BUJ XUMHUYECKON
CBsI3U (KOBAJICHTHAS! U MOHHAS1) B HEOPTaHUUYECKUX COCIUHCHUSX;

5) packpvieamo cmuien Ilepuonuyeckoro 3aKOHA . . Menneneena:
JEMOHCTPUPOBATh  TMOHWMAHHE  TEPUOJAMYECKONM  3aBUCUMOCTH  CBOICTB
XUMUYECKUX AJIEMEHTOB OT UX MojokeHus B [lepuoandeckoit cucteMe; 3aKOHOB
COXpaHEHMsSI MAacChl BEIECTB, IOCTOSHCTBA COCTaBa, aTOMHO-MOJEKYJSPHOTO
y4eHHs, 3aKOHa ABOTajJpo; OMUCHIBATH M XapaKTepHU30BaTh TaOIUUYHYIO (PopMy
[lepuoanyeckoi cucTeMbl XUMUYECKUX JIEMEHTOB: pa3invaTh MOHSITHUSL «TJIaBHAsS
noarpynna (A-rpymnma)» u «mnobounas noarpynmna (b-rpynmna)y», mansie u 6osbiiye
NEepPUOJbl; COOTHOCUTH OOO3HAUCHMS, KOTOpPblE HUMEITCA B  TabluIe
«Ileppogmueckas cucrema xumuyeckux osnemeHTtoB Jl. . MengeneeBa» ¢
YUCJIOBBIMU  XapaKTEPUCTHUKAMH CTPOCHUS aTOMOB XHUMHYECKHX DJIEMEHTOB
(coctaB u 3apsia sapa, oOOIee YUCIO DJISKTPOHOB M pacrpejielieHue HuX I
3JICKTPOHHBIM CJIOSIM);

6) xkraccuguyuposamv XAMUYECKHE DIIEMEHTBI, HCOPTaHWYECKHE BEIICCTBA,
XUMUYECKHUE Peakinu (10 YUCIIY U COCTaBY YUaCTBYIOIIUX B PEAKIIUU BEIIECTB, 10
TeroBomMy 3 dexry);

7) xapaxmepuszoeamsb (onucvléams) OOIIME XUMHYECKHE CBOMCTBA BEIECTB
pPa3IMUHBIX KJIACCOB, TOJATBEpPXKJas OMHCAaHWE TMPUMEPAMHU  MOJICKYJISIPHBIX
YPaBHEHHM COOTBETCTBYIOUIUX XUMUUYECKUX PEAKIUN;

8) npoecnozupoeams CBONCTBAa BEIECTB B 3aBUCUMOCTH OT HMX Ka4eCTBEHHOTO
COCTaBa; BO3MOXKHOCTH MPOTEKAHHS XWMHUYECKHX MPEBPAIICHUNA B Pa3IUYHBIX
YCIIOBUSAX;

9) ebiuuCIsIMb OTHOCUTEIBHYIO MOJCKYISIPHYIO M MOJISIPHYIO MAacChl BEIICCTB;
MAacCCOBYIO JIOJIFO XMMHUYECKOTO AJIEMEHTa Mo (opMyJie COSAMHEHHS; MAacCCOBYIO
JIOJIF0 BEIIIECTBA B PACTBOPE; MPOBOJUTH PACUETHI MO YPAaBHEHUIO XUMHUYECKOU
peakuuu;

10) npumensmos OCHOBHbBIC ONEPALUN MBICIUTEIBHOMN JEATEIILHOCTH — aHAJIN3 U
CHUHTE3, CpaBHCHHE, 0000IIeHNe, CHCTEMATH3aIMI0, KIacCU(PUKAIIUIO, BHISIBICHUC
MPUYUHHO-CJIEICTBEHHBIX CBSI3€M — Uil M3Y4YEHUS CBOWCTB BEIIECTB U
XUMHUYECKUX PEaKINil; €CTEeCTBEHHO-HAYUYHbIE METO/IbI MO3HAHUS — HAOJII0ICHUE,
U3MEpPEHUE, MOJCIUPOBAHUE, IKCIIEPUMEHT (peaJIbHbI U MBICJICHHBIN );

11) cnedosams ipaBuiIaM TOJTB30BAaHUS XUMUYICCKOW TIOCYION M JTa0OpaTOPHBIM
o0opyaoBaHUEM, a TAaK)Ke MPABUIIAM OOpAIeHHUs C BEIIECTBAMHU B COOTBETCTBHH C
WHCTPYKLIMSIMUA TIO BBINOJHEHUIO JIA0OPATOPHBIX XUMHUUYECKUX OIBITOB MO
MOJIYYCHUIO W COOMpaHUWIO Ta3000pa3HBIX BENMIECTB (BOAOpPOJA M KHCJIOPOHA),
MIPUTOTOBJICHUIO PAaCTBOPOB C OINPEAEIEHHON MacCOBOM J0OJIE pacTBOPEHHOTO
BEILIECTBA; IUIAHUPOBATb U MPOBOAUTH XUMHUYECKHE HKCIEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB LIEIOUYEH U KUCIOT C MOMOIIBI0 HHANKATOPOB (JIaKMYC,
dbeHondTanenH, METUIOPAHX U Jp.).



9 kiacc

B coctaBe npeaMeTHBIX pe3yIbTaTOB [0 OCBOCHUIO 0053aTEIHLHOTO COACPIKAHMUS,
YCTAHOBJIEHHOTO JIaHHOW NPUMEpPHOM pabouell MOporpaMMoM, BBIIEISIOT:
OCBOCHHBIE OOYYaIOUIMMUCS HAy4HbIC 3HAHUSA, YMEHUS U CHOCOOBI JIEUCTBUH,
cenuduyeckue sl MPeaIMETHOW obsacTu «XUMHUS», BUILI JEATCIBHOCTH IO
MOJIyYEHUIO HOBOT'O 3HAHUS, €ro HHTEpIpeTalnuy, MpeoOpa3oBaHUI0 U
MIPUMEHEHHIO B PA3JIMYHBIX YUCOHBIX U HOBBIX CUTYAIIUSX.

[IpeamerHbie pe3ynbTaThl MPEACTABICHBI OTPaKarOT CHOPMUPOBAHHOCTH Y
oOy4aromuxcs CACAYIOMUX YMEHHM:

1) packpwieams cmbici OCHOBHBIX XUMHUYECKHUX MOHATHN: XUMHUYCCKUN DJIEMEHT,
aTOM, MOJIEKYJa, MOH, KaTHOH, aHMOH, MPOCTOE BEIECTBO, CJIOKHOE BEUIECTBO,
BaJICHTHOCTb, 3JIGKTPOOTPHUIATEILHOCTh, CTENEHb OKHUCJICHUS, XUMHUYECKas
peakIus, XuMu4deckas CBsi3b, TeIIOBOU d(P(HEKT peakiiuu, MoJib, MOJISIPHBIN 00BEM,
pacTBOp; DJIEKTPOJIUTHI, HEICKTPOJIUTHI, IJICKTPOJUTUUYECKAsT JTUCCOIHAIINS,
peakIuu MOHHOTO0 OOMEHa, KaTajlu3aTop, XMMHUUYECKOe paBHOBECHE, OOpaTUMBbIE U
HEOOpaTUMbIC PEaKIuU, OKUCIUTEIBHO-BOCCTAHOBUTEIbLHBIC PEAKIINHN, OKUCITUTED,
BOCCTAHOBHUTEIIb, OKHCJIEHHE W BOCCTAHOBJICHHE, a/UIOTPOMHs, amM(POTEPHOCTb,
XUMUYECKasi CBS3b (KOBAJICHTHAsl, WOHHAs, METAJUIMYEcKas), KpHCTaJuInyecKas
pemeéTka, KOppo3us METAJUIOB, CIUIaBbl; CKOPOCTh XUMHUYECKOW peakluu,
npeaenbHo nonyctumas konuentpauus (I11I1K) Bemectsa;

2) unnoCcmpupoeams B3aMMOCBSI3b OCHOBHBIX XUMHUCCKUX MOHATUH (CM. 1. 1) U
OPUMEHATH 3TH HOHATUS MIPU ONUMCAHUH BEUIECTB U UX NIPEBPALICHUN;

3) ucnonvzosamv XUMUYECKYIO CUMBOJIUKY ISl COCTaBICHHUS (OPMYJT BEIICCTB
Y YPABHCHUN XUMUYECKUX PEAKIIN;

4) onpedensime BAICHTHOCTh U CTEIICHb OKUCJICHUS XUMHUYECKUX SJIEMEHTOB B
COEIMHEHUAX PA3JIMYHOIO COCTaBa; MPUHAJJIEAKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIACCy COeMHEHUM 1o hopMyraM; BUJl XUMUYECKOM CBs3M (KOBaJICHTHAs, MOHHAS,
METaJUIM4ecKas) B HEOPraHMYECKUX COEIUHEHUSX; 3apsi] MOHAa MO XUMUYECKOUN
dbopMyre; xapakTtep Cpenbl B BOJHBIX PAacTBOpPaX HEOPTaHUYECKUX COCTUHEHUH,
THUI KPUCTAIUTNYECKOMN PEIIETKH KOHKPETHOTO BEILIECTBA;

5) packpvisamv  cmovica llepuogumaeckoro 3akona JI. W. MenneneeBa u
JIEMOHCTPUPOBATh €T0 MOHWMAHWE: OMHUCHIBATh M XapaKTEPHU30BaTh TAOIUYHYIO
dopmy Ileproamueckoil CUCTEMBI XUMHUYECKUX DJIEMEHTOB: pa3indyaTh MOHITHS
«rmaBHas noArpymma (A-rpymnma)» u «rmobounas nmoarpynmna (b-rpynma)», Mansie u
OonbIIMiE  TIEPUOJBI; COOTHOCHUTH  O0O3HAYECHHS, KOTOPHIE HMEIOTCS B
MEPUOANYECKON TabJiuile, ¢ YHUCIOBBIMH XapaKTEPUCTHUKAMH CTPOEHHUS aTOMOB
XUMUYECKUX BJEMEHTOB (COCTaB M 3apsll fAlpa, OOIIee YUCIO DJIEKTPOHOB H
pacnpeiesieHue UX IO 3JIEKTPOHHBIM CJI0SIM); OOBACHATH OOIINE 3aKOHOMEPHOCTH



B U3MCHCHHUH CBOMCTB 3JIEMEHTOB M MX COCIMHEHUN B MPEeIax MaJIbIX TIEPUOIOB
Y TJIABHBIX MOATPYII C YYETOM CTPOCHHS MX aTOMOB;

6) xraccuguyuposamv XAMUYECKHE DIIEMEHTBI, HCEOPTaHWYECCKUE BEIICCTRA,
XUMHYECKUE PEeakIuy (10 YUCTy ¥ COCTaBY YYACTBYIOIIMX B PEAKIIUU BEIIECTB, 110
TeroBoMy 3(h@ekTy, M0 HUBMEHEHHIO CTEeNeHEW OKHUCJICHUS XUMHYECKUX
3JIEMEHTOB);

7) xapakmepuzosams (ONMKUCHIBATL) OOIIME W CHCHH(PHUSCKHEC XUMHYCCKHEC
CBOMCTBA TMPOCTBIX M CIIOXKHBIX BEIIECTB, TOJTBEP)KIas OIMHCAHHUE MpPUMEpaMu
MOJICKYJISIPHBIX ¥ HMOHHBIX YPaBHEHUH COOTBETCTBYIOIIMX XUMHUYCCKUX PEAKIIHIA;

8) cocmaensameb ypaBHEHUS ~ DJIEKTPOJIMTUYCCKOM  JUCCOLMAIMK  KHCJIOT,
IIEJIOYCH M COJICH; TIOJTHBIC ¥ COKPAIIEHHBIC YPABHCHHSI PEaKIIMii HOHHOTO OOMEHa;
YpaBHCHHS PEaKIUi, TMOJITBEPKIAIOIINX CYIICCTBOBAHUE TCHETHYCCKON CBS3U
MEX Ty BEIICCTBAMHU PA3TUYHBIX KJIACCOB;

9) packpvieamv  cywyHoOCmb  OKUCIATEIBHO-BOCCTAHOBUTEIBHBIX  pEaKInil
TIOCPEJICTBOM COCTaBJICHHUS JICKTPOHHOTO OajaHca 3THX PeaKITui;

10) npoerosuposams CBONCTBA BEIIECTB B 3aBHCHMOCTH OT HMX CTPOCHHS,
BO3MOXXHOCTH MPOTEKAHUS XMMHUYCCKUX MPEBPAICHUHN B Pa3IMYHBIX YCIOBHUSIX;

11) ebiuucasmes OTHOCUTEIBHYIO MOJICKYISPHYIO M MOJIIPHYIO MAacChl BEIIECTB;
MAacCOBYIO JIOJIFO XHMHYECKOT'O 3JIEMEHTA M0 (GOpMyJie COCAMHCHHS; MacCOBYIO
JIOJIF0 BEIIECTBA B PacTBOPE; MPOBOJUTH PACUEThl MO YPaBHEHUIO XMUMHYECKOU
peaKkIuu;

12) cnedosamp npaBuiiaM TOJIB30BAHUS XUMUYECKOU TOCYI0N M J1abOpaTOPHBIM
000pyI0BaHUEM, a TaKXKe IpaBUjaM OOpaIlleHHs ¢ BEIIeCTBAaMU B COOTBETCTBUH C
WHCTPYKIIUSIMU TIO BBITIOJTHEHUIO J1A0OPATOPHBIX XHUMHUYECKHX OIBITOB IO
MOJIYYEHHUIO M COOMPAHMIO Ta3000pa3HBIX BEIICCTB (AaMMHAKa U YTJIEKUCIIOTO Ta3a);

13) nposooums peaxiuu, MOATBEPHKIAIONINE KAYeCTBEHHBIA COCTaB Pa3INYHBIX
BEIIIECTB: PacIO3HABATh OIBITHBIM IMYTEM XJIOPHA-, OpOMHUII-, HOAUA-, KapOOHAT-,
docdar-, cwimkar-, cyinbdar-, THAPOKCUI-UOHBI, KaTHOHBI aMMOHHS W HOHBI
U3YYEHHBIX METAJUIOB, MPHUCYTCTBYIONINE B BOJAHBIX PACTBOpPAaX HEOPTaHHMYECKUX
BCILICCTB;

14) npumensimv OCHOBHBIC ONEPALMN MBICIUTCIIBHON EATCIbHOCTH — aHAIN3 U
CHUHTE3, CpaBHCHHE, OOOOIICHHWE, CHUCTEMAaTH3alldi0, BBISIBICHUE MPUYUHHO-
CJICJICTBEHHBIX CBS3€U — ISl U3YUYEHHSI CBOMCTB BEIIECTB U XUMUUYECKUX PEAKIIHIM;
€CTECTBCHHO-HAyYHbIE METOJbl TO3HAaHUS — HaOJIOJICHWE, W3MEpEHHUeE,
MOJICTUPOBAHHUE, IKCIICPUMEHT (PEaJIbHBIA U MBICIICHHBIN ).

TEMATHYECKOE IINTAHUPOBAHUE

Bcero 136 y,
8 KJITACC (2 u B Henento, Bcero 68 u)



IIpumepHbIe
TEMBI,
pacKpbIBAKOIINE
JIAHHBIN pa3ae
pOrpaMMBbl, U
KOJIMYECTBO
4acoB,
OTBOJIMMOE Ha UX
V3y4YEHUE

OCHOBHOE
COJIep>KaHUe

OCHOBHBIE BHIBI
NEATEIILHOCTH
o0y4Jaromuxcs

DNEKTPOHHBIN
oOpazoBaTeib
HBIUA pecypc

Paznen 1. [lepBonauanbhbie xumuyeckue noHstus (20 4)

Tema 1. Xumus
— BaXKHas
00nacTh
€CTECTBO3HAHUS
U IIPAKTUYECKON
JEeSITENbHOCTH
yenoBeka (5 )

[Ipenmer xumuu.
Ponp xumuu B
’KH3HM YeJIOBEKa.
XHUMHUSA B CUCTEME
HayK. Merozpl
IO3HAHUS B XUMMHU.
Tena u BemecTna.
dusznueckue
CBOMCTBA BEIIIECTB.
ArperatHoe
COCTOSIHHE BEIIIECTB.
YucTeie BeliecTBa U
cMmecHu. CrnocoObl
pa3elIeHUs] CMECEH.
dusznyeckue u
XUMHYECKHE
sBieHus. [IpuzHaku
U YCIIOBUSI
MPOTEKAHUSA
XUMHUYCCKUX
peaKIuu.
3HaKOMCTBO C
MpaBWIaMU
0e301acHOCTH U
npuémMaMu paboThI B
XUMHUYECKOU
nabopaTopuu.

JdemoHcTpanum:

e PackpsiBath
CMBICJT U3y4aeMbIX
TTOHSTHI.

*  PackpsiBath
pOJIb XUMHH B
IPUPOJIC U KU3HU
YeJI0BeKa, €€ CBS3b C
JIPYTUMHU HayKaMH.

*  Pazmuuate
YUCTHIE BEIIECTBA U
CMECH; OJJHOPOIHBIC
1 HEOJTHOPOHBIE
CMeECH.

*  Pazmuuarte
buznIecKue u
XUMUYECKUE
SIBJICHUSI.

. OnpenensTh
MIpU3HAKHU
XUMHUYECKHUX pEaKIUi
U YCJIOBUS UX
MPOTEKaHUsI.

CnenoBath
npaBuIaM
MOJIb30BaHUS
XUMHUYECKOU MOCYA0N
1 J1ab0paTOPHBIM
00opy0BaHUEM, a
TaKXXe MpaBuIaM




1. JJaGopaTtopHoe
o0opyioBaHUE.

2. PaznnuHbIe BUIBI
XUMHUYECKOU
MOCY/IbI.

3. O6pa3iib
BEILECTB. 4.
CniocoOb1
pazneneHus: cmecei
(¢unbTpoBaHme,
BEITIAPUBAHME,
JTUCTUJUISIISA,
xpomatorpadus).
JlabopaTopHbIe
NpaKkTUYecKue
padoThI
Jlabopamopnuie
onvimpl: Oncanue
(bu3MUecKnX CBONCTB
BEILIECTB.
Paznenenue cmecu ¢
MIOMOIIIbIO MAarHUTA.
Ilpakmuueckue
pabomut.

N2 1. [IpaBmia
paboTHI B
nabopaTtopuu

Y IPUEMBI
oOparreHus ¢
1a60paTOpHBIM
000pyI0BaHHEM.
NQ 2. Pa3zngencHue
cMeceil (Ha mpumepe
OUYUCTKH
MOBApPEHHOM COJIM)

oOpaiteHust ¢
XUMUYECKUMU
BEILIECTBAMU B
COOTBETCTBUH C
UHCTPYKLUSIMU TIO
BBITIOJTHEHUIO
PAKTUYECKUX padoT.

e  IlmanupoBath u
MPOBOJUTD
XUMUYECKAMN
SKCIIEPUMEHT 10
W3YUYCHUIO U
ONMCAHUIO
(bU3UYECKUX CBOWCTB
BEIIIECTB, CIIOCOOOB
pas3aeneHus cMecen
BEILIECTB.

MHcnonws3oBarh
IIPU BBINIOJIHEHUU
y4eOHBIX 3aJIaHUi U B
npoiiecce
U CCIIE0BATEIBCKOM
NEeATEIbHOCTU
Hay4HO-TIOMYJISIPHY IO
JUTEPATYPY
XUMHUYECKOTO
COZIEp/KaHMUS,
CIIPAaBOYHBIE
MaTepualbl, peCypcChl
HNuTtepHera.

e  BricTpauBath
pa3BEPHYTHIE
IIACbMEHHbBIE U
YCTHBIE OTBETHI C
OIOpOoM Ha
uH(GOPMAIIHIIO U3
y4eOHUKa U
CIIPaBOYHBIX
MaTepuasos,
rPaMOTHO




UCIIOJIb30BATh
V3Y4YECHHBIN
MOHATUWHBIN amnmapar
Kypca XUMUU

Tema 2.
BemecTBa u
XUMUYCCKHUE
peakiuu (16 )

ATOMBI U MOJIEKYJIBI.
XUMHUYECKHE
9JIEMEHTHI. 3HAKH
(cUMBOJIBI )
XUMHYECKUX
aneMeHTOB. [IpocTteie
1 CJIOJKHBIC
BelllecTBa. ATOMHO-
MOJIEKYJISIPHOE
y4€HUE.
XuMHueckast
dbopmyrna.
BaneHTHOCTH aTOMOB
XUMHYECKUX
DJIEMEHTOB. 3aKOH
IIOCTOSTHCTBA COCTaBa
BEIIICCTB.
OTHOCHUTENIHLHAS
aToMHas Macca.
OTHOCHUTENIHLHAS
MOJIEKYJISIpHAs
Macca. MaccoBas
JIOJISI XMMHUYECKOT'O
DJIEMEHTA B
COCJIMHECHHU.
dusnueckue u
XUMHYECKUE
SIBJICHMS.
XuMuueckas
peaknus. [Ipusnaku
Y YCIIOBUSA
MPOTEKAHUS
XUMHYECKUX
peaKIuu.
XHUMHUYECKUE
YpaBHCHMUSI.

* Ilpumenats
€CTECTBEHHO-
Hay4YHbIE METO/IbI
No3HaHus (B TOM
qucjie HaOIroeHue,
MOJICTTUPOBAHMUE,
SKCHEPUMEHT) U
OCHOBHBIE OTlepaIuu
MBICJIUTEIIbHON
JESITEIbHOCTH
(cpaBHEHUE,
KJ1accu(puKarus) st
M3Y4YEHUS BEUIECTB U
XUMUYECKHUX
peaKIuu.

* PackpbIBaTh
CMBICJI U3y4aeMbIX
NOHSTUIN U 3aKOHOB
Y IPUMEHSTh 3TH
MOHATUSA NPU
ONMCAHUU CBOWCTB
BEILECTB U UX
MPEBPAILCHUN.

* Pazmnuars
buznIecKue u
XUMHUYECKHE
SIBJICHUS, OOBSICHATH
UX CYIIHOCTB C
TOYKH 3pCHUS
aTOMHO-
MOJIEKYJISIPHOTO
YUEHUS.

* Onpenensite
MPU3HAKU
XUMHYECKHUX
pEeaKUnii, yCIOBUS




THnbl XUMAYECKUX
peakuuin
(coenuHeHus,
pa3noxKeHus,
3aMelleHus,
obMeHa). 3aKoH
COXpPAaHEHHUS MACCHI
Beniects. M. B.
JIoMOHOCOB —
y4EHBIN-
SHIMKIIONETUCT.
JleMoHCTpauuu
duznueckue
SIBJICHUS
(pacTupanue caxapa
B CTYIIKE, KUTICHHUE U
KOHJICHCAIIUS BOJIbI U
T. J1.). XUMHYECKHE
sBJICHUS (TOpeHUe
CBEUM, PA3TI0KEHUE
caxapa,
B3aHMMO/ICHICTBUE
CEpPHOM KHUCIIOTHI C
XJIOpUI0M Oapwsl,
pasioKeHue
TUIpOKCHUAA
meau(Il),
B3aNMOJIeICTBHE
JKeJie3a ¢ Cepow,
B3aMMOJICICTBUE
JKeJe3a ¢ pacTBOPOM
com meau(Il)).
OmngIT,
WUTIOCTPUPYHOLINAN
3aKOH COXpPaHECHUS
MAaCCBl.
JlabopaTopHbie U
PaKTUYECKUE
paboTHI
JlaboparopHsie

UX MMPOTECKAHUS.

* OOBACHATH
CYIIIHOCTh
bu3nYeCKuX U
XUMHUYECKHX
SIBIICHUM C TOYKHU
3peHUsI aTOMHO-
MOJICKYJISIPHOTO
yUEHUSL.

» Kunaccuduumpo
BaTh XUMHYECKHE
peakiuu (1o 4yuciy
U COCTaBy
pearupymrommx u
00pa3yronmxcs
BEIIECTB).

« CocTaBisITh
dbopmyIibl OMHAPHBIX
BEILIECTB 10
BaJICHTHOCTH U
OTIPENICIIATh
BaJICHTHOCTb I10
dbopmysiaM BEIIECTB.

* PaccraBnsath
KO2(PUIIUCHTHI B
ypaBHEHHUSX
XUMHUYECKHUX
peaKIuu.

« CrnenoBatb
paBuIaM
MI0JIb30BAHMS
XUMHUYECKOU
MOCYJIOU U
1a60paTOPHBIM
00opy0BaHUEM, &
TaK)Ke TpaBuIaM
oOpalieHus ¢
BCIIICCTBAMU B
COOTBETCTBHH C
UHCTPYKIHSIMU T10




onbIThl: IIpuMepsl
buznUIecKux
SIBJICHUY (TUIaBICHUE
BOCKa, TassHUE JIbJIA).
[Tpumepsl
XUMHUYECKUX
SIBIICHU U
(mpoxanuBaHuE
MEJIHOU IIPOBOJIOKHU,
B3aHMMOJICHCTBHEC
MeJla ¢ KHCIIOTOM).
Monenu aToMOB U
MOJIEKYII.
Bviuucnenun

— OTHOCHUTEJIbHOU
MOJIEKYJIIPHOU
MacChl BEIIECTB,;

— MAacCCOBOH JI0JIU
XUMHUYECKOTO
3JIEMEHTA 110
dbopmyme
COEIMHECHUS

BBITIOJIHEHUIO
1a00paTOPHBIX
XUMHUYECKUX
OTIBITOB.

* lcnosb30BaTh
P BBITIOJIHEHUU
y4eOHBIX 3aJIaHUI U
B IIpoIiecce
UCCIIEI0OBATEIBCKOM
NeATEeIIbHOCTH
HAy4YHO-
MOMYJIIPHYIO
JUTEPATYPY
XUMHUYECKOTO
COJICpKaHMS,
CIIPaBOYHBIC
MaTepualbl,

« BreicTpauBaTh
pa3BEPHYTHIE
MIMCbMEHHBIE U
YCTHBIE OTBETHI C
OIOpOM HA
uHpopMaIno U3
y4deOHHKA U
CIIPAaBOYHBIX
MaTepua’sos,
rPaMOTHO
UCII0JIb30BaTh
V3y4YECHHBIN
MTOHSITUHBIN
anmnapar Kypca
XUMUU

pecypcbl HTEpHETA.

KonTposnbHas
paboTa 1mo Teme «
2. BemecTBa u
XUMUYECKHE
peakiun» (1 v)

Pa3zaea 2. BaxkHeiilue npejacTaBuTe M Heopranudeckux semects (30 v)

Tema 3. Bozmyx. \ Bo3nyx — cmech

PackpeiBaTh




Kucnopon.
[Tonstue 06
okcuaax (5 )

ra3zoB. CocTaB
Bo3nyxa. Kucinopon
— DJIEMEHT U
IPOCTOE BEIIECTRO.
O30H —
aJIOTPOITHAS
MoaupUKaIUs
KHUCTIOpO/A.
Haxoxnenue
KHUCJIOPOJIa B
npupo/ie,
duznueckue

U XUMUYECKHE
CBOICTBA (peakiuu
OKHUCJICHUS,
ropeHue). Y cioBus
BO3HMKHOBEHUS U
TIpeKpaIieHusl
ropenust. [lonstue
00 oKcHIax.
Cnoco0bl oTy4eHUsI
KHUCIIOpO/ia B
nabopaTtopuu u
POMBIIIEHHOCTH.
[Ipumenenune
KHUCTIOpO/Ia.
Kpyrosopot
KHUCIIOpO/ia B
npupojie. TeruioBon
a3 PeKkT XUMHIECKOI
peaKInu, IOHITHUE O
TEPMOXUMUYECKOM
ypaBHEHUH, PK30- U
SHIOTEPMHUYECKUX
peaKIusx.

Tommuso (HedTH,
yrojib U METaH).
3arpsi3HeHue
BO3/1yXa, CIIOCOOBI
ero

CMBICJI U3y4aeMbIX
TIOHSATUU U
MPUMEHATH 3TH
MOHSITUS NPU
OIIMCAaHUU CBOMCTB
BEILECTB U UX
IIPEBPALLICHUM.

e XapaxkTepus3oBa
Tb (OTIUCHIBATD)
COCTaB BO3/1yXa,
buznyeckue u
XUMUYECKHE
CBOMCTBA KHCIJIOPO/A,
CITOCOOBI €T0
MOJTYYECHUS,
MIPUMEHEHHE U
3Ha4YCHHUE B MIPUPOJIC
U KU3HM YEJIOBEKA.

* (CpaBHuBaTh
peaKkuu ropeHus u
MEJIJIEHHOTO
OKHUCJICHUS.

* CobOuparp
IPUOOPHI TSI
MOJIyYEHUS
KHCJIOpOJia
(BBITECHEHHEM BOJIbI
Y BO3/yXa).

* Pacno3HaBatb
OIIBITHBIM ITYTEM
KHUCJIOPO/I.

* Hcnonp3oBarb
XUMUYECKYIO
CHUMBOJIUKY IS
coctaBiieHus Gpopmyn
BEILIECTB,
MOJIEKYJISIPHBIX
YpaBHEHUU
XUMHUYECKUX PEaKIIUi
C y4yacThem




peAOTBPAIICHHUS.
YcuneHue
MapHUKOBOTO
addekra,
paspylieHue
030HOBOT'O CJIOS.
JleMoHCcTpauuu
BzaumoneiicTBue
docdopa, cepsl

1 JKeJie3a ¢
KHUCIIOPOJIOM
(BO3MOKHO
HCIIOJIb30BaHNE
BHICO-OIIBITOB).
Onpenenenue
COJIepKaHUsI
KHCJI0pO/Jia

B Bo3ayxe. OmbITHI,
JEMOHCTPUPYIOLIHE
YCIIOBUS
BO3HUKHOBEHHS U
MpeKpaIieHus
TOPEHUSL.

JlaGopaTopHble u
NpaKkTHYecKue
padoThI
JlabopamopHhutii
onvim:
O3HakoMIieHuE ¢

o0pasnamMu OKCHJIOB.

[IpakTrnueckas
pabora: N2 3.
[Tonydenue u
coOupanue
KHUCIIOPO/JIa,
U3YUYEHUE €ro
CBOWCTB.

KHCIIOpO/Ia.

*  OOBSCHATH
CYIITHOCTh
AKOJIOTHIECKUX
npoOJieM, CBSI3aHHBIX
C 3arpsi3HCHUEM
BO3/TyXa.

« CunenoBathb
IpaBUIIaM
Oe3omacHoi paboTHI B
n1abopaTopuu npu
UCTIOJIb30BaHUH
XUMHYECKOU ITOCY bl
1 000pyIoBaHUs, a
TaKKe MpaBUIaM
oOpaiteHust ¢
TOPIOYUMU
BEIIIECTBAMU B OBITY.

e IDlmanupoBath u
OCYIIECTBJIATH Ha
MIPaKTUKE
XUMHUYECKHE
AKCTICPUMEHTHI,
MIPOBOJIUTH
HaOIIOACHUS, €JIaTh
BBIBOJIBI 10
pe3yabTaTam
IKCIIEpUMEHTA.

*  Y4acTBOBaTh B
COBMECTHOI pabore
B TpyIIIIE.

* HcnonwszoBath
P BBITIOJTHCHUHT
y4eOHBIX 3aJIaHUH U B
nporecce
MCCIIEIOBATENBCKOM
NeATEeTLHOCTH
HAYYHO-TIOMYJISIPHYIO
JUTEPATYPY
XUMHYECKOTO




Buviuucnenusn

— MOJIEKYJIAPHOU
MAacCChI KUCIIOpOJa

1 0O30Ha Ha
OCHOBAaHUH aTOMHOM
MacChl XUMHUYECKOT O
AJICMEHTA

COZIEp/KaAHMS,
CIIPAaBOYHBIE
MaTepuabl, peCypcChl
HNHurtepHera.

e BricTpauBath
pa3BEPHYTHIE
IIUCbMEHHBIE U
YCTHBIE OTBETHI C
OIIOpOM HA
uH(pOpMALIHIIO U3
y4eOHUKA U
CIIPaBOYHBIX
MaTepuaoB,
I'PaMOTHO
UCII0JIb30BaTh
V3y4YECHHBIN
MOHSTUMHBIN amnmapar
Kypca XUMUHU

Tema 4.
Bonopona.
ITonsiThe o
KHCJIOTAaX U
COJIfIX

(S 9)

Boaxopon — snemeHT
U IIPOCTOE BEILIECTBO.
Haxoxnenue B
IpUpoJIE,
buznveckue u
XUMUYECKHE
CBOICTBa (Ha
npumepe
B3aNMOJIECTBHS C
HEMETAJJIAaMU U
OKCHJIaMH
METaJIoB),
PUMEHEHHE,
CIIOCOOBI MOTYUYECHUS.
[TonsaTHE O KMCIOTaX
U COJISIX.
JdemoHcTpanumn
[Tonyuenue,
coOupanue u
pacro3HaBaHue
BOJOPOJA.

['openue Bosopoaa.

* PackpsiBath
CMBICJ U3y4aeMbIX
MIOHATUH U
PUMEHATH 3TH
MOHATUSA NPU
ONMCAHUU CBOWCTB
BEILECTB U UX
MIPEBPAILCHUN.

« Xapakrepuszona
Tb (ONUCHIBATD)
buznvIecKue u
XUMUYECKUE
CBOICTBA BOJAOPOAA,
CIOCOOBI €To
MOJIyYEHUS,
PUMEHEHHE.

* CobOuparb
npuoop st
MOJIyYE€HUSI BOJIOPOA.

* Hcnonp3oBarb
XUMUYECKYIO
CHUMBOJIUKY JIJIs




BzanmoneiictBue
BOJIOPO/Ia C OKCHJIOM
meau(Il).

JlabopaTopHbIe
NpaKkTUYecKue
padoThI
JlabopamopHulii
onvim:
BzaumoneiictBue
KHUCJIOT C
MeTaJIaMHu.
Ilpaxmuueckas
paboma:

N2 4. [Tonyuenwue u
cobupanue
BOJIOpO/Ia, U3YUCHUE
€ro CBOMCTB.

Buviuucnenun

— MOJIEKYJISIPHOM
Macchl BEIlIeCTBa Ha
OCHOBaHUHU aTOMHOU
MacChl XUMUYECKHUX
3JIEMEHTOB

cocTaBlieHUs (popmyi
BEIIECTB,
MOJICKYJISPHBIX
ypaBHECHUU
XUMHUYECKUX pPEaKIUN
C ydyacThuem
BOJIOPO/JIA.

« CraenoBaThb
IpaBUIIaM
Oe3omacHoi paboTHI B
n1abopaTopuu npu
UCTIOJIb30BaHUH
XHUMHYECKOU ITOCYIbI
1 000pyIoBaHUs, a
TaKKe MpaBUIaM
oOpaiteHust ¢
TOPIOYUMU
BEIIIECTBAMU B OBITY.

e IDlmanupoBath u
OCYIIECTBIISITH Ha
MPAKTUKE
XUMHUYECKHE
AKCIIEPUMEHTHI,
IPOBOUTH
HaOIIOACHUS, €JIaTh
BBIBOJIBI TIO
pe3yibTaTam
HKCIIEPUMEHTA.

e Y4acTBOBaTh B
COBMECTHOM paboTe B
rpynmne

Tema 5.
KoanyecTBeHHBI
e

OTHOLIIEHHUS B
XUMHH

(4 1)

KomuuectBo
BellecTBa. MoJib.
MognspHas macca.
3akoH ABOrajpo.
MonsipHbIil 00BEM
ra3oB. PacuéTsl no
XUMHYECKUM
YpaBHEHUSM.

* PackpriBath
CMBICJI U3y4aEMbIX
MMOHSTHHN U
MIPUMEHSATh 3TH
MMOHSTHS, a TAKXKE
VM3yYEHHbIE 3aKOHBI U
TEOPUHM JJIs1 PEIICHUS
pAacCUY€THBIX 3a/1a4.

*  Brpranciasare




JdemoHncTpanus
OO6pas1ibl BElIecTB
KOJINYECTBOM 1
MOJIb.

Buviuucnenusn

— 00BéMa,
KOJINYECTBA
BEII[ECTBA ras3a 1o
€r0 U3BECTHOMY
KOJIMYECTBY
BEIECTBA WIIH
00BEMY;

— 00BEMOB ra3oB Mo
YPaBHCHHIO PEaKIIuu
Ha OCHOBE 3aKOHa
00BEMHBIX
OTHOIIICHUI ra30B

MOJISIPHYIO Maccy
BEILIECTB; KOJIUYECTBO
BEIleCTBa, 00BEM
rasza, Maccy
BEILIECTBA;

* IIpoBoguth
pPacy€ThI 110
ypaBHEHUSIM
XUMHUYECKUX
peaKIu: KOJIMYECTBA,
00BEMa, MaccChl
BEILECTBA MO
U3BECTHOMY
KOJIMYECTBY, 00BEMY,
Macce peareéHTOB WJIn
IPOJIYKTOB PEAKIHUU.

» BreicTpauBath
pa3BEPHYTHIE
MIMCbMEHHBIE U
YCTHBIE OTBETHI C
OIIOpOM HA
uH(pOopMaIuo U3
y4deOHHKA U
CIIPaBOYHBIX
MaTepuasos,
rPaMOTHO
UCII0JIb30BaTh
M3yYECHHBIN
MMOHSTUMHBIN ammapar
Kypca XUMUU

Tema 6. Boaa.
PacTBOpBI.
ITousiTue 00
OCHOBaHHUAX

(5 1)

duznueckue
CBOMCTBA BOJHI.
AHanu3 ¥ CUHTE3 —
METOAbI U3YUEHHUS
coCTaBa BOJBI.
XUMHUYECKUE
CBOMCTBA BOJBI
(peakiuu ¢
MeTaJJIaMH,
OKCHJIaMH METaJIJIOB

* PackpriBath
CMBICJI U3y4aeMBbIX
MTOHSITUN U
NPUMEHATH 3TH
MOHSTHUSA NPU
ONMCAHUU CBOMCTB
BEILIECTB U UX
IIPEBPALLICHUMN.

e XapakTepusoBa
Tb (pu3UUECKue 1




1 HEMETAJIJIOB).
CocrtaB OCHOBaHUM.
[Tonsitue 06
WHJIUKATOpax.
Bona xak
pacTBOPUTEb.
PacTtBOpBI.
PacTBOopumocTh
BEILIECTB B BOJIE.
Hacplimennsie n
HEHACBIIIECHHbIE
pactBopbl. MaccoBas
JI0JIs1 BEIIECTBA B
pacTBope.

Ponb pactBOpOB B
MPUPOJIE U B )KU3HU
YEeJI0BEKa.
Kpyrosopot BozbI B
IPUPO/IE.
3arpsi3HeHUE
IPUPOJIHBIX BO/I.
OxpaHa u o4ncTKa
IPUPOJIHBIX BO/I.

JdeMoHCcTpanuu
DIIEKTPOJIU3 BOJIBI;
CHUHTE3 BOJIbI;
B3aNMO/IeICTBUE
BOJIbI C METaJlIaMU
(Na, Ca) (B0o3MOKHO
HCIIOJIb30BAHUE
BUJICOMATEPHAJIOB).
PacTBopenue
BEIIECTB C
pa3IUYHOMN
PacTBOPUMOCTBHIO.
HccnenoBanue
PacTBOPOB KHUCIIOT U
IeJI0YeH C
MTOMOIIIBIO

XUMHYECKHE
CBOMCTBA BOJIbI, €€
pOJTH KaKk
pacTBOpPUTEINS B
TIPUPOTHBIX
mpoiieccax.

CocraBiiaThb
ypaBHCHUS
XUMHUYECKUX peaKIuit
C y4aCTHEM BOJIBI.

*  OOBIACHATH
CYIIHOCTh
JKOJIOTHYECKUX
npo0JieM, CBSI3aHHBIX
C 3arpsi3HCHUEM
IPUPOIHBIX BOJI,
CIIOCOOBI OUMCTKH
BOJIBI OT MPUMECEH,
MepBI TI0 OXpaHE BOJI
OT 3arps3HCHUSL.

e IDlmanupoBath u
OCYIIECTBIIATH Ha
MIPaKTUKE
XUMHUYECKHE
AKCTICPUMEHTHI,
MIPOBOJIUTH
HaOIIOACHUS, €JIaTh
BBIBOJIBI 110
pe3yabTaTam
IKCIIEPUMEHTA.

 CrnenoBaTh
paBuIaM
Oe3omacHol paboTHI B
1abopaTopuu npu
HCIOJIb30BAHU U
XUMHUYECKOU MOCYIbI
1 000py10BAHUSL.

* IIpoBoguth
BBIUKCIICHUS C
IPUMEHCHHEM




WH]JIUKaTOPOB.

JlabopaTopHbIe 1

TIOHSITHSI «MacCoBast
JOJIS BEIIECTBA B
pacTBope».

NpaKTHYeCKHue * MHcnonw3oBaTh
padoThI MIPY BBIIOJIHEHUU
llpaxmuueckas y4eOHBIX 3aJIaHUI U B
paboma: npoiiecce
Ne 5. HUCCJIEI0BATEIbCKOM
[Ipurorosnenue JCATEIIBHOCTHU
pacTBOPOB C HayIHO-HOITYJIAAPHYIO
OIPEICIIEHHOU JATEPATYPy
MacCCOBOM J0JeH XAMHUYIECCKOTo
PacTBOPEHHOTO CoACpKaHus,
BEILIECTBA. CIIPAaBOYHBIC
MaTepuabl, peCypchbl
NHutepHera.
» BreicTpauBath
Buviuucnenun pasBEpHYThHIE
_c MMUCbMEHHBIC U
HCII0JIb30BaHUEM YCTHBIC OTBETBI €
TIOHATHS «MaccoBasi | OTIOPOil Ha
J10J1s BEIIIeCTBA B MH(pOPMALHUIO U3
pacTBope» yueOHHKa 1
CIIPABOYHBIX
MaTepHuaos,
rpaMOTHO
HCTIO0JIb30BaTh
M3yYECHHBIN
MMOHSTUMHBIN ammapar
Kypca XUMUHU
Tema 7. Knaccuduxkanus »  Kunaccudummpo
OcHoOBHBIE HEOPTraHUYECKUX BAaTh U3y4aeMbIe
KJIACChI COCIMHCHUU. BEIIECTBA 10 COCTABY
Heopranudecku | OKcHIbBI: COCTaB, 1 CBOMCTBaM.
X KJIaCCH(pUKAITIS * CocTaBisiTh
coeIMHEeHU I (OCHOBHBIE, (bopMyITBI OKCHIOB,
(11 9) KHCJIOTHEIE, KHCJIOT, OCHOBaHHH,
amdorepHsIe, coJiell U Ha3bIBaTh X
Hecosieo0pa3yomue) | o MK IyHapOIHOM
, HOMEHKJIaTypa HOMEHKJIaType.




(MexayHapoaHas u
TPUBHUAJIbHAS ).
[Tomyuenue n
XUMHYECCKUE
CBOMCTBA
KHUCJIOTHBIX,
OCHOBHBIX H
aM(pOTEPHBIX
OKCHU/IOB.
OcHOBaHMS: COCTaB,
KJaccuuKkarms,
HOMEHKJIaTypa
(MexTyHapoaHas U
TpUBHUAJIbHAS),
duznueckue u
XUMHUYECCKUE
CBOMCTBa, CITIOCOOBI
TIOJTYYCHUSI.
Kucnotsi: cocras,
KJ1accuguKkarus,
HOMEHKJIATypa,
buzuveckue u
XUMHUYECKHE
CBOICTBA, CIIOCOOBI
TIOJTYYEHHUS.

Psn aktuBHOCTH
METaJIOB.

Counu (cpennue):
HOMEHKJIATypa,
CIOCOOBI MOTyYEHUS,
B3aMMOJICICTBUE
COJICH ¢ MeTaJlJIaMH,
KHUCIIOTaMH,
IeI0YaMH U
COJISIMU.
I'enetnueckas cBs3b
MEX Ty KJaccaMu
HEOPTaHUIECKUX
COCIMHEHU.

* IIpornosuposa
Th CBOMCTBA BEIIECTB
Ha OCHOBE OOIINX
XUMHUYECKUX CBOVCTB
U3YUYEHHBIX
KJIACCOB/TpyHI
BEILIECTB, K KOTOPBIM
OHHM OTHOCSTCS.

CocraBiiaThb
MOJIEKYJISIPHBIE
YpaBHEHUS PEAKIINA,
WJUTIOCTPUPYIOITUX
XUMHUYECKHE
CBOMCTBA U CIIOCOOBI
MOJTyYEHUS BEIIECTB
U3YUYEHHBIX
KJIACCOB/TpyMI, a
TaKXKe
MO TBEPKIAOIINX
T€HETUYECKYIO
B3aUMOCBSA3b MEXKIY
HUMU.

e IlpousBoauTh
BBIYMCJICHHUS 110
YpaBHEHUAM
XUMHYECKHUX
peaKIuu.

e IDLmanupoBath u
OCYILIECTBIIATH Ha
MPaKTHUKE
XUMHUYCCKHE
AKCIIEPUMEHTHI,
MPOBOJUTH
HaOJII0IeHUs, Ae1aTh
BBIBOJIBI 110
pe3yJbTaTaM
AKCIIEpUMEHTA.

 CrnenoBaTh
npaBuIaM
0e3omacHoi paboThI B




JdemoHcTpanumn
O6pas3ibl
HEOPraHUYECKUX
BEILIECTB PA3JIUYHBIX
KJIACCOB.
BzanmonenctBue
pacTBOpa CEpHOU
KHUCJIOTBI C OKCHUJIOM
meau(Il).

Peaknus
HEUTpAJIU3ALIUY.
BriTecuenne oqHoro
MeTaJlla IPyTUM U3
pacTBOpa COJIH.
JlabopaTopHbIe
NpaKTHYeCcKue
padoThI
JlabopamopHuvie
Onvimbl.
B3auMmoeiictBue
KHCJIOT C
MeTaJJIaMHU.
[Tomyuenue
HEPaCTBOPUMBIX
OCHOBAHMM.
B3auMmoeiictBue
HEPACTBOPUMBIX
OCHOBAHHMU C
KUCJIOTaMHU.
Paznoxenue
rugpokcuaa meau(Il)
IIpU HArpEBaHUH.

Ilpakmuueckasn
paboma:

NQ 6. Pemenue
AKCTIEPUMEHTATBHBIX
3a7a4 10 TeMe
«OCHOBHBIE KJIACCHI

1abopaTopuu Npu
WCIIOJIb30BAHUU
XUMHUYECKOU MOCYbI
1 000py10BaHUSI.
 MHcnonws3oBarh
MIPY BBIIOJIHEHU U
y4eOHBIX 3aJIaHUI U B
nporecce
M CCIIEN0BATEIBCKON
JESITEbHOCTH
HAay4YHO-TIONYJISIPHYIO
JUTEpaTypy
XUMHUYECKOTO
COZIEp/KaHMUS,
CIIPABOYHBIC
MaTepualbl, peCypChl
HNHurtepHera.

« BricTpauBath
pa3BEPHYTHIE
MMCbMEHHBIE U
YCTHBIE OTBETHI C
OIIOpOM Ha
uH(pOpMaIno U3
y4eOHHKA U
CIIPAaBOYHBIX
MaTepua’os,
rPaMOTHO
UCII0JIb30BaTh
W3yYECHHBIN
MOHATUMHBIN anmnapar
Kypca XUMUU




HEOPraHUYECKNUX
COEIUHEHUN .

Buviuucnenusn

— IO YpPaBHEHUSIM
XUMHYECKUX
peakiuin

KonTpouabnas
padora nmo reme
7. OcHOBHBIE
KJIACChI
HEOPTraHNYeCKHU
X

coequHenmi (1

1)

Pasnen 3. Ilepuoanueckuii 3akon u Ilepuoanyeckas cucreMa XUuMHYECKUX

yemenToB /. U. MenaeseeBa.

CTpOEHI/Ie aTOMOB. XMMHYecKas CBA3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHBIE

peakuum (15 4)

Tema 8.
Iepuoauueckui
3aKO0H M
IMepuoauyeckas
cucTeMa
XHMHYECKHX
3J1eMEHTOB

. A. MenneJee
Ba. CTpoeHue
aroma (7 4)

[TepBble MOMBITKH
KJ1acCU(PpUKAITIT
XUMHUYECKHUX
anemeHToB. [loHsaTHe
0 rpymnmax CXOIHBIX
3JIEMEHTOB
(11es10YHbIE U
IEJIOYHO3EMETbHBIC
METaJIIbl, TaJIOTCHBI,
UHEPTHBIE Ta3bl).
DIEeMEHTBI, KOTOPBIE
00pasyroT
ampoTepHbIe
OKCH/JIBI ¥
TUAPOKCHUIBI.
[Tepunoanueckuit
3aKOH 1
[Tepnonuueckas
cucrema
XUMHUYECKHUX

* PackpsiBaTh
CMBICHI
MEPUOIUYECKOTO
3aKOHa.

* Ilomumarsn
CYIIIECTBOBaHUE
MEPUONYECKON
3aBHCHUMOCTH CBOMCTB
XUMHYECKHUX
AJIEMEHTOB
(M3MEHEHUE PAINYCOB
aTOMOB U
AJIEKTPOOTPULIATEIbH
OCTH) U UX
COCJIMHEHHUI OT
MOJIOKECHUS B
MEPUOTNYECKON
CHCTEME U CTPOCHHUS
aToma.

* VYcraHaBIuBaTh




2JIEMEHTOB
. . Menneneena.
ITepuonsl, rpynmsl,
MOATPYIIIBL.
Du3nYeCcKU CMBIC]I
MOPSIIKOBOTO
HOMEpA DJIEMEHTA,
HOMEpPOB Mepuoaa u
rpynmnsl. CTpoeHne
atromoB. CocraB
ATOMHBIX SIJIEP.
H3oTomnsl.
DIEKTPOHBI.
Crpoenue
AJIEKTPOHHBIX
000J104EK aTOMOB
nepBbix 20
XUMHUYECKHUX
DJIEMEHTOB
[Tepunoauueckoii
cuctemsl []. U.
Menpeneena.
XapakTepucTuka
XUMHYECKOTO
DJIEMEHTA 10 €TO
ITOJIOKCHHUIO B
[Tepnoanueckoi
cucteme /1. U.
Menneneena.
3HauycHHUE
[Tepuonnueckoro
3aKOHa U
[Tepuonnueckou
CHCTEMBI
XUMHUYECKHX
AJIEMEHTOB I
pPa3BUTHS HAYKU U
npaktuku. . 1.
MenaeneeB —
YYEHBIN, ITeIaror u

CBSI3b MEXKY
MOJI0KEHUEM
AJIEMEHTA B
MEPUOANYECKON
CHUCTEME U CTPOCHUEM
ero atoma (CocTaB U
3apsa sapa, ooiee
YUCIIO AJIEKTPOHOB U
pacnpeaeneHrue ux mno
3JIEKTPOHHBIM
CII0SIM).

* IIpornosuposa
Th XapakTep
W3MEHEHUS CBOMCTB
AJIEMEHTOB U UX
COE€IMHEHUH I10
rpymnmnaM 1 nepuoaam
[Teprnognueckou
CHUCTEMBL.

« XapaxkTepuzoBa
Th XUMHUYECKHUE
AJIIEMEHTHI IEPBBIX
TPEX MEPUOIOB,
KaJINsl, KaJblUs 110 UX
MOJIOKEHHUIO B
[Tepuoguueckou
CUCTEME
. . Menneneena.

« CraenoBaTh
npaBujIaM
Oe3omacHol paboTHI B
1abopaTopuu npu
VICIIOJIb30BAHUU
XUMHUYECKOU MOCYbI
1 000py10BAHUS.

* BeicTpanBath
pa3BEPHYTHIE
MIACbMEHHBIE U
YCTHBIE OTBETHI C
OIOpOM Ha




IPpaKIaHUH.

JdemoHcTpanumn
Kopotkoneprnonnas
U JUTUHHOTIEPHO THAS
(dopMbI
[Tepnogunueckoit
CHUCTEMBbI
XUMHUYECKHUX
AJIEMEHTOB

1. 1. Menpaeneena.
O3HakoMJIEHHUE C
obpasiamu
METaJIJIOB U
HEMETAJIJIOB.

JlabopaTopHbIe
NpaKTHYecKue
padoThI
JlabopamopHuliii
onvim:
B3auMmoneiictBue
TUAPOKCHUAA IIUHKA C
pacTBOpaMu KUCIOT
Y IIeJI0Yei

UH(pOpMAIHIIO U3
y4yeOHHKA U
CIIPABOYHBIX
MaTepHuaos,
rpaMOTHO
HCIT0JIB30BaTh
V3y4YECHHBIN
MOHATUWHBIN ammapar
Kypca XMMUHU.

* Hcnons3oBarhb
MIPY BBIOJIHEHU U
y4eOHBIX 3aJlaHUI
TEKCThl YdCOHUKA,
CIIPABOYHbBIC
MaTepuaibl
(ITepuoguueckyto
CUCTEMY XUMHUUYECKUX
2JIEMEHTOB
1. 1. Menpaeneena,
Ta0IUIy
pPacTBOPUMOCTH
KHCJIOT, OCHOBAaHUH U
coJiey B BOJIE,
AIEKTPOXUMHUYECKU I
psLA HANPSKEHUI
METAJLJIOB).

 MHcnoan3oBaTth
MIPY BBIMOJIHEHU U
y4eOHBIX 3aJIaHUH U B
nporecce
HCCIIEI0BATEIILCKOM
JIEATEIIbHOCTH
HAaY4YHO-TIOIYJIIPHYIO
JUTEPATyPy
XUMHYECKOT'O
COJZIepKaHusl,
CIIPABOYHBIC
MaTEpUAJIbI, PECYPCHI
HNHuTtepHeTa

Tema 9.

DJIEKTPOOTPULATEI b

* PackpbiBath




XumMuueckas
CBA3b.
OKHCIUTEIBHO-
BOCCTAHOBHTEJIb
Hble peaKkuuu
84)

HOCTh aTOMOB
XUMUYECKHUX
AJIEMEHTOB.
XUMHYECKas CBSI3b
(voHHas,
KOBaJICHTHAsI
HOJISIpHAS U
KOBaJICHTHAsI
HENoJIsIpHas).

CrernieHb OKHUCIICHHUS.

OKHUCIIUTEIBHO-
BOCCTaHOBUTEIBbHBIC
peakiuu (OBP).
[Ipoueccsl
OKHCJICHUS U
BOCCTAHOBJICHUS.
OKucCINTEIN U
BOCCTaHOBUTEIH.

JdeMoHCcTpanuu
OKUCIUTEIBHO-
BOCCTaHOBUTEIBHBIE
peaKkIuu: TOpeHHe,
peakiuu
pasIoKeHuUs,
COEIUHEHUS

CMBICJI U3y4aeMbIX
TIOHSITUU.

*  Omnpenenars
BUJI XUMHUYECKOU
CBSI3U B COCJIUHCHUHU.

*  Omnpenenars
CTEIEHb OKUCIICHUS
XUMHUYECKOTO
3JIEMEHTA IO
dbopmyiie ero
COCMHEHUS.

*  Omnpenensatsb
AJIEMEHT (BEIECTBO)
— OKHUCJIUTENb U
AJIEMEHT (BEIIeCTBO)
— BOCCTAHOBHUTEIIb.

*  OOBACHATH
CYIIIHOCTh MPOIIECCOB
OKHUCJICHHS
BOCCTaHOBJICHHUS.

* CocraBasiTh
DIIEKTPOHHBIN OanaHc
C YUETOM YuCIia
OTJIaHHBIX U
IPUHSITHIX
DIIEKTPOHOB.

* CocTaBusTh
ypaBHEHHE
OKHUCJIUTEIbHO-
BOCCTAHOBUTEIILHOM
peaKkiuu.

* Hcnonp3oBarb
IIPY BBITTOJTHCHUH
y4eOHBIX 3aJIaHAI
TEKCTHI yu4eOHUKA,

e  CIPAaBOYHBIE
MaTepHaIbl
(mIEepHUOANYECKYIO
CUCTEMY XMMHUUYECKUX
HJIEMEHTOB




1. 1. Menneneena,
Ta0IUILy
pPacTBOPUMOCTH
KHCJIOT, OCHOBaHMHU U
COJICH B BOJIC,
AJIEKTPOXUMHUYECKU I
PA HAIPSKEHU N
METAJIJIOB)

IHoBTOpenue (1

4)

9 KJIACC (2 u B Henemnto, Bcero 66 4)

[TpumepHbIe TEMBI, OcHOBHOE OcHOBHBIE BU/JIBI DneKTpOHHBIN
pacKpbIBAIOIINE coZiepKaHUE NS TETbHOCTH oOpa3oBaTesbH
JTAaHHBIN pa3en oOydJaromuxcs Bl pecypc

IporpaMMBbl, U
KOJIMYECTBO YacoB,
OTBOJIMMOE Ha UX
U3y4YEHUe
Paznen 1. [lepBonauanbHbie xumMuyeckue noHsaTus (20 )

IToBTOpEHUe U [Tepuonnueckuit « Xapakrepuszona

yriayosjeHue 3aKOH. Th XUMUYECKHUE

3HAHM I [Iepronnueckass | 3JIEMEHTHI ITEPBBIX

OCHOBHBIX cucrema TPEX NEPHUOJIOB, KAJIHS

pa3aesioB XUMUYECKHUX Y KQJIBLIMS IO UX

Kypca 8 ki1acca 3JIEMEHTOB MOJIOKEHHUIO B

(6 v) J. U. Mennenees | [lepuonnueckoi

a. Ctpoenue CHUCTEME

aTOMOB. . . Menpeneena.
3aKOHOMEPHOCTH *  Kunaccudummpo
B U3MEHEHUH BaTh U Ha3bIBATh
CBOWCTB HEOpPTraHUYECKUe
XUMUYECKHUX BEILIECTBA U3YUYEHHBIX
AJIIEMEHTOB KJIACCOB.

IIEPBBIX TPEX
IIEPUOJIOB, KaJus,

OnuceIBaTh

00I11I11e XUMUYECKUE




KaJIBIUA U UX
COCIMHCHUU B
COOTBETCTBUH C
MOJIOKCHUEM
DJIECMEHTOB B
MEPUOINYECKON
CHUCTEME U
CTPOEHUEM UX
aTOMOB.
Knaccuduxanus n
HOMEHKJIaTypa
HEOPraHUYECKUX
BCILICCTB
(MexTyHapoaHAs
U TPUBUAJIbHASA).
XHUMHUYECKHE
CBOMCTBA
BCIILICCTB,
OTHOCSIIIMXCS K
Pa3IMYHBIM
KjaccaM
HEOPraHUYECKUX
COCJIMHECHUH, X
reHeTHYeCcKas
CBSI3b
HEOPraHWYECKUX
BCIIICCTB.
Ctpoenue
BEIIIECTBA: BUJIBI
XUMHUYECKOU
CBSI3U U THIIBI
KPUCTAJUIMYECKUX
pEWETOK.
3aBUCUMOCTh
CBOMCTB BEIIECTB
OT UX CTPOCHHUH.

JdemoHcTpanumn
1. Monenun
KPUCTAJUIMYCCKHUX

CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB,
MOATBEPKIAThH
CBOWCTBA pUMEpaMH
MOJIEKYJIIPHBIX
YpaBHECHUU
XUMHUYECKUX PEAKLIHUM.

*  Omnpenendars
BUJI XUMHUYECKOU
CBSI3U U TUII
KPUCTAJUIMYECKOU
PELIETKN BELIECTBA.

* IIpornosuposar
b CBOCTBA BEILECTB B
3aBUCUMOCTHU OT UX
CTPOCHHS.

* BricTpauBath
pa3BEPHYTHIE
NIMCbMEHHBIE U
YCTHBIE OTBETHI C
OIOpOM Ha
uHpopManuo u3
y4eOHHKA U
CIIPaBOYHBIX
MaTepuasoB,
rPamMOTHO
UCII0JIb30BaTh
W3yYECHHBIN
MTOHSATUMHBIN amnmapar
Kypca XUMUHU.

« Hcnonw3oBath
IIPY BBITIOJIHEHU U
y4eOHBIX 3aJIaHAH U B
nporecce
MCCIIEOBATEIBCKOU
JEATETbHOCTH
Hay4YHO-TIONYJISIPHYIO
JUTEPATYypy
XUMHUYECKOTO
COIEpKaHUS,




peLIETOK CIIPaBOYHBIC

HEOPraHWYECKUX | MaTEpPHalbl, PECYpCHI

BELIECTB. HNuTepuera

2.

Kopotkonepnoan

asiu

JUTMHHOTIEPHOIHA

g popMbl

[Tepnoanueckoit

CHUCTEMBI

XUMUYECKHUX

anemeHToB 1. W.

Menpneneena
Tema 1. Knaccudukanus * PackpriBath
OcHoBHBIC XUMUYECKHUX CMBICJI U3y4aeMbIX
3aKOHOMEPHOCTH | PEaKLMii 110 IIOHATUMN U IPUMEHATH
XHMHYECKHX Pa3INYHbIM 9TH NOHATUSA NIPU
peakumi npu3HaKam (1o ONMCAHUN CBOWCTB
(4 4) YHUCIy U COCTaBY | BEUIECTB U UX

Y4acTBYIOIIUX B
peaKIuyu BEIeCTB,
10 TETUIOBOMY
addekry, 1o
U3MEHEHUIO
CTETICHEN
OKHCJICHUS
XUMHUYECKHUX
3JIEMEHTOB, T10
00paTUMOCTH, T10
YYaCTHIO
KaTajau3aTopa).
DK30- U
SHIOTCPMHUICCKHC
peakIu,
TEPMOXHUMHUYCCKH
€ YpaBHCHHUS.
[lonsaTue o
CKOPOCTH
XHMHYECKOU
peaKIuu.

MIPEBPALLICHUN.

»  Krnaccudumupo
BaTh XUMHYECKHE
peakuu 1o
pa3IMYHBIM
MPU3HAKAM.

* YcTaHaBIMBaTh
3aBUCUMOCTD
CKOpPOCTH
XUMHUYECKOU peaKkuu
OT Pa3INYHbIX
(bakTopoB.

e IIpornosupoBar
b BO3MOXHOCTH
MPOTEKAHMUS
XUMUYECKHUX
IIPEBPAILICHUH B
Pa3JIMYHBIX YCIOBUSIX.

*  OmnpenensThb
OKUCITUTENb U
BOCCTAHOBUTEIIb B




Ilonstue o
TOMOTCHHBIX U
TETEPOTEeHHBIX
peaKkIusx.
Ilonsarue 06
00paTUMBIX U
HEOOPaTUMBIX
XUMHUYECKHUX
peaKkIusx.
IlonsaTue o
XHMHUYECKOM
PaBHOBECHH.
@DakTopsl,
BJIMSIOIIIME Ha
CKOPOCTh
XUMHUYECKOU
peakiuu u
IIOJIOJKEHHE
XUMHYECKOTO
paBHOBECHSI.
OKUCIUTEIBHO-
BOCCTAHOBUTEJIBbH
bI€ PEaKIUu
(2JIEKTPOHHBIN
Oaitanc
OKHCIHUTEIILHO-
BOCCTAHOBUTECIIHH
Ol peakiun).
JdeMoHCcTpanuu
1. 3aBUCUMOCTH
CKOpPOCTH
XUMHYECKOU
peaKiuu ot
Pa3IMYHBIX
(bakTopoB.

2. Bo3nelicTBue
KaTajau3aTopa Ha
CKOPOCTh
XUMHUYECKOU
pEeaKINH.

OBP.

* CocraBasiTh
AJIIEKTPOHHBIN OaslaHC
pEeaKkuuu.

e IIpousBoauTh
BBIYMCIICHUS 110
XUMHYECKUM
YPaBHEHUSM.

* BricTpauBath
pa3BEPHYTHIE
MUCbMEHHBIE U
YCTHBIE OTBETHI C
OIIOpOM HA
uH(pOpMAIIHIIO U3
y4ueOHHKA U
CIIPABOYHBIX
MaTepuaos,
IrPaMOTHO
UCII0JIb30BaTh
M3yYECHHBIN
MOHSTUMHBIN ammapar
Kypca XUMUHU.

« Hcnonw3oBath
IIPU BBITIOJIHEHUU
y4eOHBIX 3aJIaHUH U B
npoiiecce
HACCIIe10BaTEIbCKOMN
NEeATEIIbHOCTU
HAy4HO-TIOMYJISIPHYIO
JUTEPATypy
XUMHUYECKOTO
COIEpKaHUS,
CIIPaBOYHBIE
MaTepuabl, peCypchl
HNuTtepueTa




3. [Ipumepsl
HEOOpPaTUMBIX U
00paTUMBbIX
peaKIuu.

4. Cmemenue
paBHOBECHS
XUMHUYECKOU
peakIuu.

Buviuucnenusn

— KOJIMYECTBA
BelllecTBa, 00bEMa
1 MaccChbl
pearcHTOB WU
IIPOYKTOB TIO

ypaBHEHUSAM
XUMUYECKHUX
peakiui

Tema 2. Teopus * PackpsiBath

DJIEKTPOJUTHYEC | DJIEKTPOIUTUYECK | CMBICT U3YYaEMBbIX

Kasi Ol IuccolManuu. | MOHSTHH, a TAKKe

AUCCOUAIHSA. DNEKTPOJIUTBI U | CMBICII TEOPUHU

XumMuyeckmne HEAJNEKTPOJIUTBL. | DJIEKTPOIUTUYECKOM

peakuuu B Katuonsl, JIUCCOITHAIHN.

pacTBopax AHUOHBI. *  OOBSICHATH

(8 1) Mexanusm MIPUYUHBI
JTUCCOLUALNN AIEKTPONPOBOIHOCTHU
BEILECTB C BOJHBIX PACTBOPOB.
pa3IUYHBIMU * CocTaBusTh
BUJIAMH ypaBHEHUS
XUMHUYECKOU JUCCOLMALINK KUCTIOT,
cBs3u. CTeneHb 1IeJI04Ye M CoJeH,
JTUCCOLMALIAH. MOJIHBIE U
CuiibHbIE U COKpalIEHHbIE
cnabbie WOHHBIE YPABHEHUS
AIEKTPOJIUTHI. XUMUYECKUX peaKIui

Peaxnnn nonHoro
oOMeHa, yCIIOBUSA
WX IPOTEKAHUS.

MOHHOTO 0OMEHa.
* IInanuposate u
OCYIIECTBJISITh HA




Honneie
YpaBHEHUSA
peaKiuu.
XUMHUYECKHE
CBOMCTBA KHCIOT,
OCHOBAHUM U
COJICH B CBETE
IIPEICTABICHUMN
00
BJIEKTPOIUTHYECK
OU NUCCOIUAIINH.
Cpena pactBopa.
IlonsaTue o
TUAPOJIN3E COJIEH.
KauecTBeHHBIC
peaKkuuu Ha
KaTHOHBI U
AHUOHEI.

JdeMoHCTpanuu
DJIeKTprUUecKas
IPOBOJIMMOCTh
pacTBOpPOB
BEILECTB;
JIBUKEHHE NOHOB
B AJIEKTPUUYECKOM
noJie.

OnBITHL,
WJLTIOCTPUPYIOIIN
€ MPU3HAKU
POTEKAHUS
peaKiuii HOHHOTO
oOMeHa.

OnpITHI 11O
OMpEeICIICHUIO
cpenbl B
pacTBOpax coJieu

MPaKTUKE XUMUUYECKUE
HKCTIEPUMEHTHI,
MPOBOJIUTH
HaOII0ACHUS, J1e)IaTh
BBIBOJIBI 110
pe3ynbTaTam
AKCIIEPUMEHTA.

« CraenoBaTh
npaBuiiaM 0e30macHoOM
paboThI B
nabopaTopuu npu
UCII0JIb30BaHU U
XUMHUYECKOU MOCY/IbI
U 000pyAOBaHUS.

e IIpousBoauts
BBIYHMCJICHUS 10
XUMUYECKUM
yYpaBHEHUSIM.

* BricTpausats
pa3BEPHYTHIE
MIMCbMEHHBIE U
YCTHBIE OTBETHI C
OIOpOM Ha
uH(pOpMaIno U3
ydeOHHKA U
CIIPAaBOYHBIX
MaTepuasos,
rPamMOTHO
UCII0JIb30BaTh
V3y4YECHHBIN
MOHATUMHBIN anmnapar
Kypca XHUMUHU.

« Hcnonw3oBathb
IPU BBITIOJIHEHUU
y4eOHBIX 3aJIaHUH U B
nporecce
MCCIIEOBATEIBCKOU
NEeATEeIIbHOCTU
HAYy4HO-TIOMYJISIPHY IO
JUTEPATYPy




(x1opuaa HaTpus,
KapOoHaTta
HaTpus, XJIOpHUIa
IIUHKA).

JlabopaTopHbIe
NpaKTHYeCKHue
padoThI
JlabopamopHuiii
ONbIM:

Peakiyu noHHOTO
oOMecHa B
pacTtBopax
3JIEKTPOJIUTOB:
cynbdata
meau(Il) u
IEJIOYH,
KapOoHaTa HATpHs
1 COJISTHOM
KHUCJIOTBI, PEaKIIHUsI
HEUTpaIu3auuu
MEXKITY
TUJPOKCUIOM
KaJIusl U COJISTHOM
KHCJIOTOM.

Ilpakmuueckasn
paboma:

N2 1. Pemenue

3KCIIEpPUMEHTAJIbH
BIX 3aJ1a4 I10 TEME.

Buituucnenusn
— 10
YpaBHEHUSAM
XAUMHYECKHUX

peakiui

XUMHUYECKOTO
CoZEepKaHus,
CIIPABOYHBIE
MAaTEPUAJIbL, PECYPCHI
HNuTepuera

Pasnen 2. Hemerasuibl U ux coequHeHus (24 )

Tema 3. Oomas

| O6uas |

e OOBACHATH




XapaKTepPUCTUKA
XHMHYECKHUX
3jeMeHTOB VIIA-
rpynmsbl.

TI'ajiorensl
(4 1)

XapaKTEePUCTHUKA
raJIOreHOB.
OcobennocTu
CTPOEHHUS aTOMOB
ATHUX DJIEMEHTOB,
XapakTepHBIE JJIs1
HHUX CTEIICHU
OKHCJICHUS.
Crpoenue n
dusnueckue
CBOMCTBA
MPOCTHIX BEUIECTB
— TaJIOTCHOB.
XHUMHUYECKHE
CBOMCTBA Ha
npuMepe Xjaopa
(B3auMoercTBHE
C METaJJIaMH,
HEMETaJlJIaMH,
eJI0uaMu).
XJIOpOBOOPO/I.
ComsHas KUCIOTA,
XUMHYECKHE
CBOMCTBA,
MOJTy4YCHHUE,
MIPUMEHEHHUE.
KauecTBeHHBIC
peaKkiuu Ha
raJIOreHU/I-UOHBI.
JlelicTBue xiyopa u
XJIOPOBOJOPOA
Ha OpraHu3M
YyeJI0BEKa.
Baxneiimue
XJIOPUJIBI U UIX
HaXO0XXJCHUE B
MIPUPOJIE.

JdemoHcTpanumn
Buneomarepuainsl

oOmue
3aKOHOMEPHOCTH B
M3MEHEHUU CBOMCTB
HEMETAJIJIOB U UX
COCMHECHUH B
npejaenax MajibIix
MEPUOJIOB U TJIaBHBIX
NOATPYII
[Teprnoguueckou
CHUCTEMbI XUMUUYECKUX
3JIEMEHTOB C YYETOM
CTPOCHHMS UX aTOMOB.

*  XapakTepus3oBa
Th (PU3UYECKUE U
XUMHUYECKHE CBONCTBA
MPOCTHIX BEIIECTB
rajioreHoB (Ha
pUMepe XJIopa) u
CJIOKHBIX BEILIECTB
(xmopoBoaopoa,
XJIOpHUIa HATPHA),
CIOCOOBI UX
MOJIyYEHUS,
IIPUMEHEHHUE U
3HA4YEHUE B MIPUPOJIE U
YKU3HU YEJIOBEKA.

*  Onpenendarb
rajoreHu]1-uOHBI B
pacTtBope.

* IInanuposate u
OCYIIECTBIIATH Ha
MPaKTUKE XUMUYECKUE
HKCIIEPUMEHTHI,
MPOBOJIUTH
HaOIIOACHUS, Je/IaTh
BBIBOJIbI 110
pe3yabTaTam
HKCIIEPUMEHTA.

« CrnepoBaTh
npaBujiaM 0e30macHoM




: TAJIOTCHBI U UX
COCTMHEHHUSL.
O6pas3ibl
XJIOPHUIOB.

JlabopaTopHbIe

paboThI B
1abopaTopuu npu
VCIIOJIb30BAHUH
XUMHUYECKOU MOCYbI
1 000pyAOBAHMUS.

* BricTpauBath

NpaKTHYeCKHue pa3BEPHYTHIE
padoThI MAUCbMEHHBIE U
JlabopamopHulii | yCTHBIE OTBETHI C
Onwvim. OIIOpOU Ha
PacnoznaBanue uH(popMaIuo u3
XJIOPUJI-UOHOB. y4yeOHUKA U
Ilpaxmuueckas CIIPABOYHBIX
paboma: MaTepHalioB,
N2 2. [Tomyuenue |TPaMOTHO
COJISHOM HCIIOJIb30BaTh
KHCJIOTHI, M3y4CHHBIN
H3yueHne eé MOHATUIHBIN anmnapar
CBOMCTB. Kypca XMMHH.
* Hcnonws3oBaTh
Boiuucnenusn IIPpH BBIIIOJIHCHUHA
— 10 y4eOHBIX 3aJIaHUH U B
YpaBHEHUSIM nponecce
XUMHUUYECKUX HUCCICA0OBATCIbCKON
peaKHHﬁ, eCln OeITEIIbHOCTU
OJIMH U3 * Hay4HO-
peareHToB faH B | lIOIYJISIPHYIO
30BITKE; JATEPATypy
— 00BEMOB ra3zop | XMMHYICCKOI'0
10 YPaBHEHUIO COZCpKaHMA,
pCaKuuu Ha CIIpaBOYHBIC
OCHOBE 3aKOHA MaTepHuaJjibl, peCypChl
00BEMHBIX Nurepuera
OTHOIIICHUH ra30B
Tema 4. O6man O6mas *  OOBSICHATH
XapaKTepUCTHKA | XapaKTepUCTUKA | o0mIue
XHUMHUYECKHX aneMeHTOB VIA- | 3aKOHOMEPHOCTH B
3j1eMeHTOB VIA- | rpynisl. W3MEHEHUU CBOMCTB
rpynmnbl. Ocobennoctu aneMeHToB VIA-

Cepa u eé

CTPOCHUSI ATOMOB

TPYIIBI U UX




COCANHCHUA

(59

9THX DJIEMEHTOB,
XapaKTepHBIE IS
HHUX CTEIICHU
OKHCJICHHS.
Crpoenue u
duznueckue
CBOMCTBA
MPOCTHIX BEIIECTB
— KUCTIOpoJia U
CepBHI.
AnnoTpoIHbIE
MoAupUKAITIN
KHUCJIOPOJIa U
CepBhI.
XHUMHUYECKHE
CBOMCTBA CEPBI.
CepoBonopon,
CTpOCHHE,
buzuveckue u
XUMHYECKHE
CBOMCTBA.
Okcuibl cepbl Kak
MpeJCTaBUTENU
KHUCJIOTHBIX
okcuaoB. CepHas
KHCJIOTA,
buzuvecKkue u
XUMHYECKHE
cBoicTBa (00ITHE
KaK
MpeJICTaBUTENS
KJ1acca KUCJIOT U
cnerupuyueckue),
MIPUMEHEHHUE.
XHUMHUYECKHUE
peaKIuu,
JIe)KaIIHe B
OCHOBE
MPOMBIIIIICHHOTO
crocoba

COCIMHEHUN C YYETOM
CTPOCHHUS UX aTOMOB.

e XapaxkTepuszoBa
Tb (PU3UYECKHUE U
XUMHUYECKHUE CBOMCTBA
MIPOCTOrO BEIIECTBA
cephl U €€
COCIMHEHUH
(cepoBosOpOa,
OKCHUJIOB CEpHI,
CEPHOM KUCJIIOTHI,
cylb(aToB), CIOCOOBI
UX MPUPOJIE U )KU3HU
YeJIOBEKA.

*  OmnpenensTs
HaIu4uue cynbdar-
HOHOB B PacTBOPE.

*  OOBSCHATH
CYIIIHOCTh
IKOJIOTHYECKHUX
npo06ieM, CBSI3aHHbBIX
¢ epepaboTKoM
COEIMHEHUI CepBHl.

e IDlmanupoBath u
OCYIIECTBIISITH Ha
MPAKTUKE XUMUYECKUE
IKCIIEPUMEHTHI,

* IlpoBoguth
HaOIIOACHUS, €JIaTh
BBIBOJIBI TIO
pe3yabTaTam
HKCIIEPUMEHTA.

« CrnepoBaTh
npaBmiIaM 0e30IacHOMN
paboThI B
nabopaTopuu npu
UCII0JIb30BaHUU
XUMHUYECKOU MOCYIbI
1 000pyI0BAHUS.

* IIpou3BoauTh




MOJTyYCHUS
CEPHOU KUCJIOTHI.
Anmaparsl 1
MPOTEKAIOIIUE B
HUX Ipoliecchl (Ha
puMepe
MIPOU3BOJICTBA
CEpHOU KUCIIOTHI).
Conu cepHoit
KHUCJIOTBHI,
Ka4eCTBEHHAas
peakuus Ha
cynb(aT-uoH.
Haxoxnenue
cepel U €€
COE€IMHEHUH B
IpUpOJIE.
XUMHYECKOE
3arpsA3HEHHE
OKpYKarolIen
cpeabl
COEIMHEHUSIMU
cepbl (KUCTIOTHBIE
JOK]IH,
3arpsi3HEHUE
BO3/lyXa U
BOJIOEMOB),
CIIOCOOBI €70
PEAOTBPALLICHHUS.

JdemoHncTpanumn
Konneknun
(BUAEOMaTEpUaIbI
): cepa u e€
COEIMHEHUS.
OOG6yrinuBaHue
caxapa IoJ
JIEUCTBUEM
KOHIICHTPHUPOBAH

BBIYHCJICHHUS T10
XUMHUYECKUM
YPaBHEHUSM.

* Hcnonws3oBaTh
MIPY BBITIOJIHEHU U
y4eOHBIX 3aJlaHH
TEKCThI y4eOHUKa,
CIIPABOYHBIE
MaTepuaibl
(ITepnoanueckyio
CUCTEMY XUMHUUYECKUX
3JIEMEHTOB
1. 1. Menpaeneena,
Ta0IUIy
pacTBOPUMOCTH
KHUCJIOT, OCHOBaHMHU U
coJiell B BOJIC,
DIEKTPOXUMHUYECKUMN
PSLA HANPSKEHUI
METAJIJIOB).

« HcnonszoBaTh
MIPY BBINOJIHEHU U
y4eOHBIX 3aJIaHUH U B
nporecce
HACCIIe10BaTEIbCKOMN
JIeSITeIbHOCTH
Hay4YHO-TIONYJISIPHYIO
JUTEpaTypy
XHMHYECKOTO
COJIepKaHus,
CIIPABOYHBIC
MaTEepHAJIbI, PECYPChI
HNutepueTa




HOM CEpHOU
KHCJIOTBI.

JlabopaTopHbie u
NpaKkTHYeCKHe
padoThI
JlabopamopHuvie
ONbIMbI:
OGHapyxeHue
cylb(aT-uoHOB.
BzaumoneiictBue
pazbaBieHHOM
CEPHOM KHUCIIOTHI C
ITUHKOM.

Buviuucnenusn
— 110
YpaBHEHUSM
XUMHYECKHUX
peaxkiuu;

— MAacCcoBOH
JIOJTH BBIXOJ1a
MPOAYKTa
peaxkiuu

Tema 5. O0masn
XapaKTepUCTHKA
XHUMHYECKHX
3JIeMeHTOB VA-
rpynmnbl. A30T,
¢ochop u ux
COeIUHECHUS

(74)

OOmas
XapaKTEePUCTHUKA
2JIEMEHTOB V A-
TPYIIITHL.
Ocobennoctu
CTPOCHHS aTOMOB
9THX DJIEMEHTOB,
XapaKTePHBIC IS
HHUX CTCIICHU
OKMCJICHHS.
A30T,
pacrpocTpaHeHUE
B IIPUPOJIC,
busnueckue u
XUMHYECKHE
CBOMCTBA.

*  OOBICHATH
oO01ne
3aKOHOMEPHOCTH B
W3MEHEHUHU CBOMCTB
3JeMeHTOB V A-
TPYIIIBI U UX
COEIMHEHUH C YYETOM
CTPOCHUS UX aTOMOB.

e XapakTepusoBa
Th (PU3UYECKUE U
XUMHYECKHUE CBOMCTBA
MIPOCTHIX BEIIESCTB
azoTa u Gocdopa u ux
COE€IMHEHUI
(amMmuaka, coineit
aMMOHMSI, a30THOM




Kpyrosoport a3zora
B [IPUPO/IE.
AMMUaK, ero
duznueckue u
XUMUYECKHE
CBOICTBA,
MOJIyYEHUE U
IPUMEHEHHE.
Conu aMMOHUS,
ux (pusnyeckue u
XUMUYECKHE
CBOMCTBA,
IPUMEHEHHE.
KauectBenHas
peaKIus Ha UOHBI
aMMOHHSI.
A30THasg KUCIoTa,
e€ pusnueckue u
XUMUYECKUE
cBoicTBa (001THE
Kak
peCTaBUTENS
KJIacca KUCJIOT U
crienupuIecKue).
Hcnone3oBanue
HUTPATOB U COJIEU
aMMOHUS B
Ka4ueCTBe
MUHEPATBHBIX
yIOOpEHUH.
XUMHYECKOE
3arps3HEHUE
OKpYyXaruen
cpeabl
COEIMHEHUAMU
a3ota (KHCIIOTHBIE
AOXKIH,
3arpsi3HEHUE
BO3]lyXa, TOYBbI U
BOJIOEMOB).

KHUCIIOTHI, HUTPATOB,
okcuna pocdopa(V) u
dbochopHOIl KUCITOTHI,
dbocdaroB), crnocoOs
UX MOJTYYCHUS,
NPUMCHCHHE U
3HAYCHHE B IPUPOJIE U
YKU3HU YEJIOBEKA.

*  Omnpenensats
WOHBI aMMOHHUS U
dbocdar-uoHsI B
pacTtBope.

*  OOBSICHATH
CYIIHOCTH
HKOJIOTUYECKUX
npoOJieM, CBSI3aHHBIX
C HaXOX/ICHUEM
COEeIMHEHUHN a30Ta U
docdopa B
OKpYXarole cpene.

e IDlmanupoBath u
OCYIIECTBIISITh Ha
MPAKTUKE XUMUYECKUE
IKCIIEPUMEHTHI,
IPOBOIUTH
HaOIIOACHUS, €JIaTh
BBIBOJIBI TIO
pe3ynbTaTam
IKCIIEPUMEHTA.

« CrnepoBaTh
npaBmiIaM 0e30TacHOMN
paboThI B
1abopaTopuu mpu
UCIIOJIb30BaHUH
XUMHUYECKOU MOCYbI
1 000py10BAHUSL.

* IIpousBoauTh
BBIYHCIICHUS 110
XUMUYECKUM
yYpaBHCHHSIM.




®docdop,
aJUIOTPOIHBIE
Moau(pUKauUU
bocdopa,
duznueckue u
XUMUYECKHE
CBOMCTBA.
Oxkcun
dbocdhopa(V) u
dbocdhopnas
KHCJIOTA,
duznueckue u
XUMUYECKHE
CBOMCTBA,
MOJTyYEHUE.
KauecTBenHas
peakius Ha
docdaT-1oHBI.
Hcnonb3oBanue
docdaros B
KayecTBe
MUHEPAIbHBIX
yIOOpEeHUH.
3arpsi3HEHHE
IPUPOJTHBIX
BOJI0OEMOB
dbocdharamu.
JdeMoHCcTpanuu
Komnexknnnu:
dbocdop u ux
COEIMHEHUS.
B3aumopericteue
KOHLIEHTPUPOBAH
HOM a30THOM
KHCJIOTHI C
MEJIBIO.

JlaGoparopHble u

NpaKTU4ecKue
padoThI

* Hcnonbs30BaTh
MIPY BBINOJHEHUU
y4eOHBIX 3aJJaHUM
TEKCThI y4eOHUKa,
CIIPABOYHBIE
MaTepuaibl
(MepruoANYEeCcKyIo
CUCTEMY XUMHUUYECKHUX
3JIEMEHTOB
1. 1. Menpaeneena,
Ta0IUILy
pacTBOPUMOCTH
KHUCJIOT, OCHOBaHMHU U
coJiell B BOJIC,
DIEKTPOXUMHUYECKUMN
P HANPSKEHUI
METAJIJIOB).

« Hcnonw3oBarhb
MIPY BBINOJIHEHU U
y4eOHBIX 3aJIaHUH U B
npoiecce
HCCIIE0BATEILCKOM
JIeSITeIbHOCTH
HAay4YHO-TIONYJISIPHYIO
JUTEpaTypy
XHMHYECKOTO
coZepKaHuUs,
CIIPABOYHBIC
MaTepuaibl, peCypchl
HNutepueTa




JlabopamopHuvie
Onvlimol:

1.
BzaumoneiictBue
COJICH aMMOHHUS C
IEJIOYBIO.

2. O3HaKOMJICHUE
¢ obpasznamu

A30THBIX U

dochopHbIX

yIOOpEHUH.

Ilpaxmuueckas

paboma:

N2 3. [Tonyuenue

aMMuaKa,

U3YUYCHUE €ro

CBOMCTB.

Boiuucnenun

— 10

YpaBHEHUSAM

XUMUYECKHUX

peakiui
Tema 6. O0masn VYraepon, . OOBSACHATH
XapaKTePUCTUKA | AJUIOTPOIHbIC oOmue
XHUMHYECKHX MOAU(PUKALINHA, 3aKOHOMEPHOCTH B
jeMeHTOB IVA- | pacnpocTpaHeHHe | U3MEHEHUU CBOMCTB
ITPYIIIbI. B [IpUpPOJE, sneMeHToB [VA-
Yraepoa u dbusnueckue u TPYIIIbI U UX
KPEeMHUI U UX XUMUYECKUE COEIMHEHUH C YYETOM
COeIUHECHUS CBONCTBA. CTPOEHUS UX aTOMOB.
(8 1) AncopOmus. . XapakTepu3oBa

Kpyrosopot Th (PU3UYECKUE U

yTJjIepoJia B XUMHUYECKHE CBOKMCTBA

IPUPOJE. IIPOCTHIX BELIECTB

Oxkcupsl yIiepoia U KpEMHHUS

yriaepoja, ux
busnueckue u
XUMHUYECKUE
CBOMCTBA, UX

Y UX COCIUHECHU

(oKCUAOB yriaepoja,
YTOJILHOW KUCJIOTHI,
KapOOHATOB, OKCHA




JeHICTBUE Ha
JKHBBIC
OpraHU3MBlI,
MOJIyYeHUE U
IPUMEHEHHE.
DKOJIOTUYECKHUE
npo0IeMBbl,
CBSI3aHHBIC C
OKCHJIOM
yraepona(1V);
TUIIOTE3a
r7100aJIbHOTO
MTOTCTUICHHS
KJIMMAaTa;
ITAPHUKOBBIN
addexr.
YronbHas
KHCJIOTA U €€
COJIN, UX
buzuveckue u
XUMUYCCKHUE
CBOMCTBA,
MOJIy4YCHUE U
MIPUMEHEHHUE.
KauecTBennas
peaxuus Ha
KapOOHAT-UOHBI.
Hcnonp3oBanue
KapOOHATOB B
OBITY,
MEIULINHE,
MIPOMBIIIIICHHOCT
1, CEIILCKOM
XO3SIUCTBE.
[TepBoHavyanbHbIE
MTOHATHS 00
OPTraHUYECKUX
BEIIECTBaX Kak O
COCIMHEHMSX

yriepoJa:

KPEMHUs1, KPEMHUEBOU
KHCJIOTBI, CHUTMKAaTOB),
CIOCOOBI UX
MOJTYYEHUS,
MIPUMEHEHHE U
3HAYCHHE B IPUPOJIE U
YKU3HU YEJIOBEKA.

. OnpenensaTsb
KapOOHAT- ¥ CUJIUKAT-
HOHBI B pPaCTBOPE.

. OOBACHATH
CYIIIHOCTh
AKOJIOTHYECKUX
npoOJieM, CBSI3aHHBIX
C HaXOX/ICHUEM
YTJIEKUCIIOTO Ta3a B
OKPYKAIOIIEH CpeLE.

. Nnmroctpuposa
Th B3aUMOCBSI3b
HEOPraHUYECKUX
COEAMHEHUH yriiepoaa
Y OPraHUYECKUX
BEILECTB.

. [ImanupoBaTh 1
OCYIIECTBIIATH Ha
MPaKTUKE XUMUYECKUE
HKCIEPUMEHTHI,
BBIBO/bI 110
pe3yabpTaTam
HKCIIEPUMEHTA.

. CnenoBatb
npaBmiIaM 0e30IacHOMN
paboThI B
1abopaTopuu mpu
UCII0JIb30BaHUU
XUMHUYECKOU MOCYbI
1 000py10BAHUSL.

. Hcnonb3oBaTh
IIPU BBITIOJIHEHUU
y4eOHBIX 3aJIaHuM




OCOOCHHOCTH
cocTaBa M
CTPOCHHUS.
IlonsaTue o
OMOJIOTHYECKH
BaKHBIX
BCIIICCTBAX:
Kupax, Oenkax,
yTJIeBOJIax.
MarepuansHoe
€JIMHCTBO
OpraHUYeCKUX U
HEOPTraHUYECKUX
COCIUHCHUH.
Kpemuui, ero
duznueckue u
XUMHUYECKHE
CBOMCTBA,
MOJTy4YCHUE U
MPUMEHEHUE B
AJIEKTPOHUKE.
CoennueHus
KpPEMHUS B
IpUPOJIE.
OOmrue
MIpEeICTABICHUS
00 okcuue
kpeMHus(IV) u
KPEMHHUEBOU
KHUCIIOTE.
Cunmkartsl, X
HCIIOJIb30BaHNUC B
OBITY, MEITUIIMHE,
MPOMBIIIIIECHHOCT
u. Baxwueiimmue
CTPOUTEIbHbBIC
MaTepHuabl:
KepaMHuKa,
CTEKJIO, IIEMECHT,
OeToH,

TEKCThI y4eOHUKA,
CIIPaBOYHBIE
MaTepHuaibl
(ITepuoanueckyio
CUCTEMY XUMHUUYECKUX
anemMeHToB /. M.
MenneneeBa, TabauIy
pPacTBOPUMOCTH
KHUCJIOT, OCHOBaHMHU U
COJICH B BOJIC,
AIIEKTPOXUMUYECKU I
PAL HAIIPSDKEHU N
METAJLJIOB).

. Hcnonws3oBarh
MIPY BBINOJHEHUU
y4eOHBIX 3aJIaHUH U B
npoiiecce
UCCIIE0BATEIBCKOM
NEeATEIIbHOCTU
HAy4HO-TIOMYJISIPHY IO
JUTEPATYPY
XUMHUYECKOTO
COZIEpKaHMUS,
CIIPaBOYHBIE
MaTepualbl, peCypcChl
NuTepHeTa




)KeJe300€TOH.
[TpoGnembl
0e30IacHOTo
HCIOJIL30BaHUS
CTPOUTEIIHHBIX
MaTEpHAJIOB B
IMOBCETHEBHOM
KU3HU.

JdemoHcTpanumn
Monenun
KPUCTAJUTUYECKHUX
pewEToK anMasa,
rpadura,
MOJIEKYJIbI
dbynnepena.
AncopOrust
pacTBOPEHHBIX
BEILIECTB
AKTUBUPOBAaHHBIM
YIJIEM.
[IpotuBoras.
Buneomarepuainsl
. CUJIMKaTHAas
IPOMBILIJIEHHOCTh

Moaenu MoJieKy
OPraHUYECKUX
BEIIECTB.

JlabopaTopHbIe u
NpaKTH4ecKue
padoThI
Jlabopamopmuliii
onvlm:
KauectBenHnas
peakius Ha
KapOOHAT-MOH.
llpaxmuueckue
pabomol:




N2 4. TTory4yenne
YTJIEKUCIIOTO Ta3a.
KauectBenHnas
peaknus Ha
KapOOHAT-UOH.

N2 5. Pemrenue
AKCIIEPUMEHTAJIbH
BIX 327124 110 TeME
«HemeTaninby.
Buviuucnenusn

— 110
YpaBHEHUSAM
XUMHYECKUX
peakuuu, eciu
OJIMH U3
pEareHToB JaH B
BHUJIC BOJHOTO
pactBopa
U3BECTHOM
MacCOBOM JoJjieH

Paznen 3. Mertasibl u ux coequHenus (20 )

Tema 7. O0mme
CBOMCTBAa

METAJJIOB
(4)

OO6mas
XapaKkTEePUCTUKA
XUMHYECKHUX
DJIEMEHTOB —
METaJIJIOB Ha
OCHOBAHUH UX
IIOJIOKCHHUS B
[Tepnoauueckoi
CHCTEME
XAUMHYECKHUX
2JIEMEHTOB

. 1. Menneneen
a U CTPOCHHUS
aTOMOB.
Ctpoenue
METAJIJIOB.
MeTananyeckas
CBSI3b U

. PackpsiBaTh
CMBICIT U3y4aeMBbIX
MOHATHUI U IPUMEHATH
STH MOHSTHUS TIPU
OINMCAaHUU CBOMCTB
BEIIIECTB U UX
MIPEBPAILCHUN.

. OOBSACHATH
ob1e
3aKOHOMEPHOCTH B
W3MEHEHUHU CBOMCTB
3JIEMEHTOB-METAJIOB
1 UX COCIMHCHHUH C
YYETOM CTPOCHUS UX
aTOMOB.

. Xapakrepu3oBa
Th CTPOEHHE
METAJLIOB, OOII[1E




MeTaJJTHYeCKast
KpUCTaJUTMYeCKast
peueTKa.
DIIEKTPOXUMHUYEC
KUU psig
HaIpsHKECHUN
METaJlJIoB.
dusnyeckue u
XUMHUYECKHE
CBOMCTBaA
METaJlJIoB.
OO6mue crocoOs
MOJTyYEHUS
METaJIJIOB.
[lonsaTue o
KOPpPO3UHU
METaJIJIOB H
OCHOBHEBIC
CIOCOOBI 3aITUTHI
OT KOPpO3UH.
Cnnasel (cTans,
IYyT'yH,
JTIOPTIOMUHUM,
OpoH3a), ux
MIPUMEHEHUE B
OBITY U
MPOMBIIIIIEHHOCT
u.
JdeMoHCcTpanuu
O3HakoMJIEHHUE C
obpasiaMu
METAJLJIOB U
CILJIABOB, UX
bU3uICCKUMHU
CBOMCTBaMH.
Monemm
KPUCTAJUTMYECKUX
peETOK
METaJLJIOB.
Buneomarepuanbl

duznueckue u
XUMHUYECKHUE CBOMCTBA
METaJIJIOB.

. Xapakrepusosa
Th 00IIIHEe CIOCOOBI
MOJIYYEHHUS METAJLIOB.
. CnenoBath
npaBuiiaM 0e30MacHON
paboTHI B
n1abopaTopuu npu
HCII0JIb30BaHUH
XUMHUYECKOU MOCY/IbI
U 000pyAOBaAHMUS.

. [IpousBoauTH
BBIYHCJIEHHS 110
XUMUYECKUM
yYpaBHEHUSIM.

. Hcnonn3oBaTh
MIPY BBINOJIHEHU U
y4eOHBIX 3aJJaHUI
TEKCThI YIeOHUKA,
CIIPABOYHBIC
MaTepuabl
(ITepuoguueckyto
CUCTEMY XMMUUYECKUX
3JIEMEHTOB

. Y. Menpeneena,
Ta0IUIy
pPacTBOPUMOCTH
KHCJIOT, OCHOBAaHHMHU U
coJiell B BOJIC,
AIEKTPOXUMHUYECKUMN
AL HAIIPSKEHU U
METaJLJIOB).

. Hcnonp3oBaTh
MIPY BBITOJIHEHU U
y4eOHBIX 3aJIaHUH U B
npoiecce
HCCJIe10BAaTEIbCKOM
JIeSITEILHOCTH




: KOPPO3HS

Hay4HO-TIOYJISIPHYIO

METAJLIOB. JUTEpaTypy
XUMHUYECKOTO
JlabopaTopHbIe U | COIEpKaHNUS,
NpaKTUYecKue CIIPABOYHBIE
padoTbI MaTepuabl, peCypcChl
Jlabopamopnvie | VIHTepHETA
ONnbIMbL:
O3HakoMJIEHHUE C
obOpasiamu
CILJIABOB
METAJLIOB.
3aBUCUMOCTD
CKOpPOCTH
peaKuuu MeTasa
C KMCIJIOTOU OT
IPUPOIBI
MeTalla.
Buviuucnenun
— 10
YpaBHEHUSAM
XUMUYECKHUX
peakuu, eciu
OJIMH W3
peareHToB
COJICPIKUT
nIpUMeCcH
Tema 8. [llenounbie . OOBSACHATH
Baxueiimue METaJLIBL. oO01ne
MeTAJ/UIbI U UX [Tonoxenue B 3aKOHOMEPHOCTH B
COCAMHEHUSA [lepyoguueckoil | UI3MEHEHUU CBOMCTB
(16 v) cUcTeEME AJIEMEHTOB-METAJLIOB
XUMUYECKHUX B IPYINAaX U UX
3JIEMEHTOB COEIMHEHUN C YYETOM
1. 1. MenneneeB | CTpOCHUS UX aTOMOB.
a, CTpOEHHUE . Xapakrepu3oBa
aTOMOB. Th (U3UYECKUE U
Haxoxnenue B XUMHUYECKHE CBOKMCTBA
IPUPOJIE. MPOCTHIX BEIECTB

dusuueckue u

MCTAJJIOB U UX




XUMHUYECKUE
CBOMCTBa (Ha
IpUMeEpe HATpUs
1 Kanus). OKCHJIbI
Y TUJIPOKCHUJIBI
HaTpUs U KaJIHs.
[IpumeHenue
IIETOYHBIX
METAaJIJIOB U UX
COCIMHEHUMH.
IllenouHo3eMeNbH
bIC METaJIbI
MarHum u
KaJIbLIUH,
CTPOEHHE aTOMOB.
IlonoxxeHnue B
[Tepnognueckoii
CHCTEME
XUMHYECKUX
2JIECMEHTOB

. 1. Mennenees
a.

Haxoxnenue B
MIPUPOJIE.
dusznyeckue u
XUMHYECKUE
CBOMCTBA.
Baxneiimue
COCJIMHCHUS
KaJIbIUs (OKCHU/I,
TUJIPOKCHU/I,
conn). XKEcTKoCTh
BOJIBI M CITOCOOBI
€€ yCTpaHEHHUS.
AJTIOMUHUMN.
ITomosxenue B
[Tepunoanueckoit
CUCTEME
XUMHYECKUX
AJIEMEHTOB

COEIMHECHUH
(okcuoB,
TUAPOKCHUIOB, COJIEH),
CIIOCOOBI UX
MOJTYYEHUS,
MIPUMEHEHHE U
3HAYCHHE B IPUPOJIE U
YKU3HU YEJIOBEKA.

. Pacrnio3naBats ¢
MIOMOIIIBIO
KaueCTBEHHBIX
peakui HOHBI
METaJIJIOB (Mar”us,
ATFOMUHMS, ITUHKA,
JKelesa, MeIn).

. [ImanupoBaTh 1
OCYIIECTBJIATH Ha
MPaKTUKE XUMUUECKUE
AKCIIEPUMEHTHI,
IIPOBOJIUTH
HaAOJIIOICHMS], 1eTIaTh
BBIBOBI 110
pe3yabpTaTam
HKCIIEPUMEHTA.

. CienoBaTh
npaBuiiaM 0e30macHOM
paboTHI B
Ja00paTOPHUH TIPH
UCII0JIb30BAHUU
XUMHUYECKOU MOCYbI
1 000pyAOBaHMUS.

. [TIpon3BoaUTH
BBIYMCIICHUS 110
XUMUYECKUM
YpaBHEHUSIM.

. BeicTpauBath
pa3BEPHYTHIE
MMCbMEHHBIE U
YCTHBIE OTBETHI C
OIOpOM Ha




1. . Menneneen
a, CTPOCHHUE
aToma.
Haxoxaenue B
pUPOJIE.
dusuyeckue u
XUMHUYECKUE
CBOMCTBA.
AmporepHbie
CBOMCTBA OKCHJIA
Y TUJPOKCHUA.
Keneso.
IlonoxeHue B
[Tepnoanueckoit
CHCTEME
XUMHYECKUX
DJIEMEHTOB

J. 1. Mennenees
a, CTpPOCHHUE
aToMma.
Haxoxnenue B
MIPUPOJIE.
dusznueckue u
XUMHUYECKUE
CBOMCTBA.
Oxcusl,
TUJIPOKCHJIBI U
conu xene3a(ll) u
xenesza(Ill).

JdemoHncTpanumn
BzaumonerictBue
HaTpus C BOLOM.
OxpamuBaHue
MJIaMEHU HOHAMU
HATpHUS U KaJusl.
OxpamuBaHue
MJIaMEHU HOHAMU
KaJIBbITUA.
BzaumoneiictBue

UH(pOpMaIHIIO U3
yueOHUKa U
CIIPABOYHBIX
MaTepuaoB,
rPaMOTHO
UCIIOJIb30BaTh
V3y4YECHHBIN
MOHATUMHBIN ammapar
Kypca XMMUHU.

. Hcnonws3oBarh
MIPY BBINOJHEHUU
y4eOHBIX 3aJIaHUU U B
nporiecce
UCCIIEN0BATEIBCKOM
NEeATEIIbHOCTU
Hay4HO-TIOMYJISIPHY IO
JUTEPATYPY
XUMUYECKOTO
COZEpKaHUs,
CIIPaBOYHBIE
MaTepuabl, peCypchl
NuTepHeTa




OKCHJA KAJIbIUA C
BOZOM.
Buneomarepuaisl
: TOPEHHUE XKelle3a
B KUCIIOPOJE U
XJIope.

JlabopaTopHbIe 1
NpaKkTUYecKue
padoThI
JlabopamopHuvie
ONbIMbL:
O3HakoMJIEHHUE C
obpasiamu
AITIOMUHHS U €T0
CIJIaBOB.
AmporepHbie
CBOMCTBA
TUAPOKCUIA
AITIOMHUHMUS.
KauectBeHHbIe
pEeaKIMu Ha UOHBI
xKeresa.
Ilpakmuueckue
pabomui:

N2 6. XKécTkocTh
BOJIbI U METO/IbI
€€ yCTpaHEHHUS.

NQ 7. Pemrerue
AKCIIEPHUMEHTAJIbH
BIX 3aJa4 110 TEME
«MeTanas».
Buituucnenusn

— 110
YpaBHEHUAM
XAUMHYECKHUX
peaKkuuii, eciau
OJIMH U3
pEareHToB JiaH B




N30BITKE WA
COJICPKUT
PUMECH;

— MAacCoOBOH
JIOJIM BBIXOJZa
IPOJIyKTa
peakiu

Pasznen 4. Xumusa n

okpyxkawmas cpeaa (3 u)

Tema 9.
BemecTBa n
MaTepuaJbl B
“KM3HHU 4eJI0BeKa

(3 4)

Hogbie
MaTepuabl U
TE€XHOJIOTHUH.
BemectBa u
MaTepuabl B
IMOBCETHEBHOM
YKU3HU YEJIOBEKA.
Xumus u
3/10pOBBE.
be3zonacHoe
MCIIOJIb30BAHUE
BEILIECTB U
XUMUYECKUX
peakIuii B OBITY.
[Ipuponueie
HMCTOYHUKHU
YTJIEBOJOPOJIOB
(yrois,
MIPUPOJIHBIN Ta3,
He(DTh),
MPOAYKTHI UX
nepepaboTKu, UX
pOJIb B OBITY U
MPOMBIIIEHHOCT
W.

OCHOBBI
DKOJIOTMYECKOMN
TPaMOTHOCTH.
XUMHYECKOE
3arpsi3HCHUE
OKpY Karomen
cpeabl

. Xapakrepusosa
Th POJIb XUMHH B
paznuYHbIX cepax
JEATEeIIbHOCTH JTIOJICH,
OCHOBHBIC BEIIECTBA U
MaTepualbl,
IpUMEHSEMbIC B
YKU3HU COBPEMEHHOTO
YeJioBeKa.

. OOBSCHATH
yclIoBUs 0€301acHOTO
UCIIOJIb30BaHUS
BEIIECTB U
XUMHUYECKUX peaKiuit
B OBITY.

. AHanu3upoBaTh
U KPUTHYECKHU
OIICHUBATh
uH}opMaIuio o
BIIUSTHUU
POMBIIIIEHHOCTH,
CEJIBCKOI'0 XO3SMCTBa,
TpaHCIIOpTa U JAp. Ha
COCTOSIHUE
OKPYKAIOIIEN CPEBI.
. Ymetp
OKa3bIBaTh MEPBYIO
MOMOIIb IPH
XUMHUYECKUX 0XKOTax U
OTPAaBIICHUSX.

. [TpuHUMAaTH
y4acTHE B




(mpenenbHO 00CyX)eHUU MpoodIeM
JOIyCTUMAs XUMHUYECKOUN U
KOHILICHTpaLus DKOJIOTMYECKOMN
BELIECTB — HAIPaBJICHHOCTH,
[AK). BBICKA3bIBATH
Ponp xumuu B COOCTBEHHYIO
pelIeHuH MO3ULHIO 110
AKOJIOTHYECKUX npobieme u
npobiem npeajaraTh
BO3MOXHBIE ITyTH €€
penieHusl.
IToBTOpenue (1 4) °

NOYPOYHOE N/IAHUPOBAHUE

YYEBHO-METOAWYECKOE OBECNEYEHUE OBPA3OBATE/IbHOIO NMPOLIECCA

OBA3ATE/IbHbIE YYEBHbIE MATEPUA/IbI ANA YYEHUKA

METOANYECKUE MATEPUA/bI ANA YYUTENA

LIU®POBbIE OEPA3OBATE/IbHbIE PECYPCbl U PECYPCbl CETU UHTEPHET

MATEPUANbHO-TEXHNYECKOE OBECNEYEHUE OBPA3OBATE/IbHOIO MNMPOLECCA

YYEBHOE OBOPYZIOBAHUE

OBOPYOBAHUE ANA NPOBEAEHUA NABOPATOPHbIX, MPAKTUYECKMX PABOT, AEMOHCTPALIUMA



IIpu paspaboTke pabouell nporpaMmbl B TEMATHYECKOM IUIAHUPOBAHUU
JIOJKHBI OBITh YUTE€HBI BO3MOKHOCTH HCIOJB30BAHUS JIEKTPOHHBIX (LIUPPOBBIX)
00pa3oBaTEIbHBIX PECYPCOB, SBIISIIONIUXCS y4eOHO-METOIUYECKUMU MaTepuaIaMu
(MyIbTUMEIUNHBIE TPOrpaMMBbl, DJJIGKTPOHHBICE YYCOHUKM U  3aJaYHUKH,
AJIEKTPOHHBIE OHOIUOTEKH, BUPTYaJbHBIC J1A0OPATOPUHU, UTPOBBIC MPOTPAMMBI,
KOJUICKIIMM HHU(PPOBBIX 00pa30BaTEIbHBIX PECYPCOB), HCIOIB3YEMbIMH IS
o0y4eHUs ¥ BOCIUTAHUS PA3JIUYHBIX TPYIIN MOJIb30BaTENEH, MPECTABICHHBIMUA B
AIEKTPOHHOM (LIU(POBOM) BUJE U PECATUIYIOIIUMH JTUIAKTUUECKUE BO3MOKHOCTH
UKT, conepkanue KOTOPhIX COOTBETCTBYET 3aKOHOIATEIbCTBY 00 00pa3oBaHUMU.
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