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MMOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1Mo XWMHUM OCHOBHOTO OOIIero oOpa3oBaHusi (yriryOJI€HHBIN
YPOBEHb) COCTaBJEHA Ha OCHOBE TpeOOBaHUM K pe3yJibTaTaM OCBOCHUSI OCHOBHOM
o0pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO O0IIEro 00pa3oBaHus, MPEACTABICHHBIX
B ®I'OC OOO, c yuetoM (enepanbHOl paboueil mporpaMMbl BOCITUTAHHUSL.

[Tporpamma mo xumum pa3paboTaHa C LENbI0 OKa3aHUS METOIUYECKOU
MOMOIIY YYUTEIIO B CO3/IaHUU paboyeil mporpaMMbl IO y4eOHOMY TIPEIMETY .

[Iporpamma 1mo Xxumuu Aa€T TPEACTABICHHE O LEJAX, OOIed CTpaTeruu
oOyueHusi, BOCIUTAHUS M PA3BUTUA OOYYAIOIIMUXCS CpPEACTBAMH Y4eOHOTO
npeaMeTa, onpeesieT 00s13aTebHOe IPEIMETHOE COIep KaHNE, €ro CTPYKTYpy IO
pazgenaM M TE€MaM, pacOpelereHue Mo  KjaccaM, PEeKOMEHIYEMYIO
[OCTIEIOBATENbHOCTh  HU3YUYEHHMS] XHUMHHM C Y4€TOM  MEXIPEIMETHBIX U
BHYTPUIPEIMETHbIX  CBf3€H, JIOTMKM Yy4yeOHOro Ipolecca, BO3PACTHBIX
ocobeHHOcTe oOywaromuxcs. B mporpamme 1Mo XUMHHM — YUUTHIBAKOTCS
BO3MOXKHOCTH Y4Y€OHOTO MpeaMeTa B peanu3ali TpeOOBaHMN K TUIAHUPYEMbBIM
JUYHOCTHBIM, METANpPEIMETHBIM U MpPEJIMETHbIM pe3yjbTaTaM OOy4YeHUS U B
(GbOpMHpPOBaHUM OCHOBHBIX BHUJOB Yy4eOHO-TIO3HABATEIBHOU  JI€ATEIbHOCTH
00y4aroIerocs 1o OCBOEHUIO YUeOHOTO COJIEPKAHUS.

W3yyenne XuMUM Ha ypOBHE OCHOBHOTO o0miero oOpa3oBaHus
OpPUEHTUPOBAHO HA OONIEKYJIBTYPHYIO MOJTOTOBKY, HEOOXOANUMYIO I BHIPAOOTKH
MHUPOBO33PEHYECKUX OPUEHTUPOB, PA3BUTUS MHTEIIEKTYaJIbHBIX CIIOCOOHOCTEN U
MHTEPECOB OOydYarouIuxcsi, Ha MPOJOKEHHE OOYy4YeHHUSI Ha YPOBHE CPEIHErO
oO1ero ooOpazoBaHus.

3HaHME XHMHH CIYXUT OCHOBOM [Uisi (OPMHPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTABICHUI O MAaTEpUAIbHOM €JIMHCTBE MUPA, BaXKHYIO
POJIb UrpatoT GOopMUPYEMbIE XUMHUEH MPEACTABICHUS O MPEBPALICHUSIX SHEPTUU U
BEIIECTB B NPHUPOJAE, O MYTAX PEUICHHS TJIOOATbHBIX NPOOJIEM YCTOWYHUBOTO
pa3BUTHUSL YEJIIOBEYECTBA — CBIPHEBOW, HHEPreTUYECKOM, MPOJIOBOJILCTBEHHOM
npo0eM, MpoOIEMbI IKOJIOTMYECKOM 0€30MacHOCTH, IPOOJIEM 3APaBOOXPAHEHHUS.

N3yuyeHne xumuu:

CIIOCOOCTBYET  pealM3allid  BO3MOXXHOCTEH  JJIi  CaMOpas3BUTUSA |
dbopMupoBaHUsl  KYJbTYphl  JUYHOCTH  OOydYaromuxcsi, uX oOmel u
(yHKIHOHATBHON TPAMOTHOCTH;

BHOCUT BKJIaJ B (pOpMUpOBAHME MBIIUICHHS U TBOPUECKUX CIHOCOOHOCTEM
OoOy4aromMxcs, HaBBIKOB HX CaMOCTOSITENIBHOW  Y4eOHOW  JIESITEeNIbHOCTH,
HKCHNEPUMEHTAIbHBIX W MCCIEAOBATENIbCKUX YMEHUH, HEOOXOAHMMBIX Kak B
MOBCEAHEBHOM KU3HU, TaK U B TPO(PECCHOHATILHOMN eI TeIbHOCTH;



3HAKOMUT CO CHEHU(PUKON HAYYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
MpEACTaBICHUN O €IMHCTBE MPUPOJIbI U YETOBEKA, SIBISETCS KIIOYEBBIM HTANlOM B
(dbopMHpPOBaHUU €CTECTBEHHO-HAYUYHON TPAMOTHOCTH 00YYaIOIUXCS;

CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K E€CTECTBEHHO-
Hay4YHBIM 3HAHUSIM, K MIPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B SKOJIOTHYECKOE
oOpa3zoBaHue 00yUYarOIIXCS.

JlanHble HampaBlieHHs B OOYYEHHHM XUMHHM OOECHEYMBAIOTCS CHelU(pUKON
COJICpKaHUsI TIPEAMETA, KOTOPBIM SIBISETCS MEAaroru4eckd aJanTHPOBAHHBIM
OTPa)KEHHEM ONPEICIICHHOT0 3Tana Pa3BUTUSI XUMUH.

YriyOnéHHbIA Kypec XMMHUM OCHOBHOTO OOIIEro o0pa3oBaHus OPUEHTHPOBAH
Ha OCBOEHUE OOYYAIOIIMMUCS CUCTEMbI NIEPBOHAYATBLHBIX MOHATUNA XUMUM, OCHOB
HEOPTaHWYECKON XWMHUH, OCHOBOIIOJIATAIONINX MPEACTABICHUN OOIIel XUMHUH U
OTJICTIHHBIX 3HAYNMBIX IMOHATUNA OPTaHUYECKON XUMHUH.

CtpykTypa coiepKaHus MPOTpaMMbl MO XUMHH CPOPMUPOBAHA HA OCHOBE
CUCTEMHOro mojaxoja k e€ usydeHuto. CojepkaHue CKJIAJbIBAETCS U3 CUCTEMBI
MOHSATUM O XUMHUUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMbI MOHITUN 0 XUMUYECKON
peakmuu. O0e 3TH CUCTEMBI OPraHW30BaHBI MO MPHUHIUITY TOCIEIOBATEIBHOTO
Pa3BUTHS 3HAHUN Ha OCHOBE TEOPETUUYECKUX MPECTABICHUN Pa3HOTO YPOBHS:

aTOMHO-MOJIEKYJISIPHOW TEOPUU KaK OCHOBBI BCETO €CTECTBO3HAHUS,

[lepuonuueckoro 3akona JI.M. MenjeneeBa kak OCHOBHOTO 3aKOHA XUMUU;

Y4EHUS O CTPOCHUU aTOMa U XUMUYECKOU CBSI3H;

MIPEICTABIICHUN 00 IEKTPOIUTUYECKON JUCCOIMAIIMH BEIIECTB B pacTBOPax;

0 XMMHYECKON KMHETUKE U TEPMOJIMHAMUKE.

B ocHOBY TeopeTHuecKMX 3HAHUW TMOJOKEHbl SMIUPUYECKU TMOJTYyUYECHHbIE
dakTel. TeopeTnueckue 3HaHUST PA3BUBAIOTCS MOCIEIOBATEIBHO OT OJHOTO YPOBHS
K JpyroMy W 00eCHeunBalOT OOYydYaloImMUMCS BO3MOXHOCTh OOBSCHATh U
MIPOTHO3UPOBATh CBOMCTBA, CTPOCHUE M O00JIACTH MPAKTUYECKOTO MPUMEHEHUS
M3Yy4aeMbIX BEIIECTB.

OcBoeHHe  cojepKaHUST  MOporpaMMbl MO  XUMHU  MIPOUCXOIUT €
UCIOJIB30BAaHUEM 3HAHUW W3 paHee HU3YUYCHHBIX YYEOHBIX IPEAMETOB:
OKpYy’)Xarouud Mup, Ouosorus, (u3uka, mMaTeMaTuka, reorpadus, TEXHOJOTHS,
UCTOPUSL.

[Iporpamma ocHOBHOTO 00mero oOpa3oBaHus TO XUMUU (yTIyOnEHHBIHN
YPOBEHb) OpPHEHTHpPOBAHA Ha COXpaHeHHE (YHIAMEHTAILHOIO XapakTepa
oOpa3zoBanus, crnenuPukn ydeOHOro mpeaMeTa U OO0eCleUeHHE YCIHEUTHOTO
oOyueHHs Ha CIeAylIleM YpoBHE oOpazoBaHusg. B mporpamme no Xumuu
peanu3yeTcsi pa3BUBAIONIAS U MPAKTUYECKas HAMPABICHHOCTh OOYYCHHS XHMHH,
muddepennmanss  00ydeHHs,  BKJIOYawmias — NpoQUIbHYH  MOATOTOBKY



oOydarommxcss M TMOCJHEeAYIOIlee CaMOONpEIEIeHUE B BbIOOpPE HaIpaBICHUS
oOyueHus B IpoUIBHBIX KJIaccax.

YrnyOonéHHoe uW3ydeHHEe XMMHMHM ~ CIIOCOOCTBYET — peaju3aluu  3ajad
npodeccoHanbHON OpUEHTALMY U HAIMIPABJIECHO HA MPEOCTABICHUE BO3MOXKHOCTHU
KOKJIOMY O0O0ydYaroleMycsi MpOSIBUTh CBOM HWHTEIUIEKTyaJbHblE M TBOPYECKHUE
CIIOCOOHOCTH TPU  U3YYEHUHM YYEOHOro mpeaMeTa, HEOOXOAUMBbIE st
IPOJOJKEHUS 00pa30BaHus U JajbHEUIIEH TPYJOBOU I€ATEIbHOCTH.

[Iporpamma 1o xuMuu (yriayOn€HHBIM YpOBEHb) IHpeIHa3HAuY€HA IS
UCIIOJIb30BaHUSI B 00Pa30BAaTEIbHBIX OPTraHU3ALMAX, PEANTHU3YIOIIUX MPOTrPAMMBbI
nuddepentiupoBanHoro (yriyoJ€HHOro, MPOQPUILHOTO) M3YyYEHHUS OTIEIbHBIX
y4eOHBIX NMPEAMETOB Ha YPOBHE OCHOBHOI'O 00IIETr0 00pa30BaHUsl.

OOpazoBaTenbHble (QYHKIUU XUMHH, MU3y4aeMOW Ha YIIIyOJEHHOM YPOBHE,
peayin3yroTcs B Ipolecce (OpMUPOBAaHUS 3HAHUM OCHOB XMMHUYECKOM HAyKH Kak
00J1aCT COBPEMEHHOTO €CTECTBO3HAHUS, O0JIACTH MPAKTUYECKON NEATEeTbHOCTH
YyeJioBeKa M OJHOTO M3 KOMIIOHEHTOB MHPOBOM KyJbTYyphl. 3ajaya ydeOHOro
IIPEIMETA COCTOUT B (JOPMUPOBAHUU CUCTEMBI XUMUYECKUX 3HAHUM — BaXKHEHIITNX
(bakToB, MOHATUH, 3aKOHOB U TEOPETHUCCKUX MOJIOKECHUM, TOCTYITHBIX 0000IICHUI
MHUPOBO33PEHYECKOTO XapakTepa, s3blka HAyKH, B NPUOOIICHHUH K HAyYHBIM
METOJaM TMO3HaHUS NPU M3YYEHUM BEUIECTB W XUMHUYECKUX PEAKLUH,
bopMHpPOBaHUU U PA3BUTHHU MO3HABATEIBHBIX YMEHUNU U CIOCOOOB JIESITEILHOCTH
U UX MPUMEHEHHU B Yy4eOHO-TIO3HABATEIBHON M Yy4YEOHO-UCCIEN0BATEIbCKON
NEeATENbHOCTH, OCBOCHHMHM NpaBWi 0O€30IaCHOrO OOpallleHHs C BEIIECTBAMHU B
IIOBCETHEBHOM KU3HH.

[enun n3ydeHus: XUMUU OTPAXKAIOT HAMPABIEHHOCTh 00yYEHUS HA Pa3BUTHE U
caMOpa3BUTHUE JIMYHOCTH, POPMUPOBAHUE €€ MHTEIUIEKTA U 00ILEN KYJIbTYpBhI.

M3yyeHue XMMHUM HAPaBJIEHO Ha JTOCTUKEHUE CIICTYIOLIUX LIEIeH:

(GbopMUpOBaHHE HWHTEIJIEKTyaJIbHO pPa3BUTOW  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUUYECTBY, CAMOCTOSITEIbBHOMY MPHUHSITHUIO PEIICHUH,
CIIOCOOHOM a/lanTUPOBATHCS K OBICTPO MEHSIOIUMCS YCIOBUAM KU3HU;

(GbopMHpOBaHHE CHUCTEMBl XMMHYECKMX 3HAHMM Kak  KOMIIOHEHTa
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA, KAK OCHOBBI JUIsl TOHUMaHUSl XUMUYECKON
CTOPOHBI SIBJICHUI OKPY>KAIOIIEr0 MUPa, OCBOEHHUE S3bIKA HAYKH;

MPUOOIIEHNE OO0yYaronuXxcsi K CaMOCTOSTEIbHOM II03HABATEIBHOU M
UCCJIEIOBATEILCKOM  JICSITENIbBHOCTH, K  Hay4YHbIM  METOJlaM  TO3HaHWUS,
dbopMHpoBaHrEe MOTUBALIMU U PAa3BUTHE CIIOCOOHOCTEN K MU3YUEHUIO XUMUU;

dbopmupoBanue  00me  (QYHKIMOHATBHOW W  €CTECTBEHHO-HAYy4YHOU
IPaMOTHOCTH, B TOM UHCJIE€ YMEHHMHA OOBSICHATH W OLEHUBATh SIBICHUSA
OKPY’KAIOIIEr0 MHpA, UCIOJIb3Ysl 3HAHWSA W OMbBIT, MOJYYEHHBIC MPU U3YUYCHUU



XUMUHU, TPUMEHATh WX TPH pPEIICHUH MpoOjJeM B IOBCECTHEBHON >XU3HU U
TPYAOBOU JIESITENBHOCTH;

pazBuTHE Yy OOydYaromuxcsi HHTepeca K H3YyUYEeHHUIO XUMHUH U chepam
NEeSITeTbHOCTH, CBA3aHHBIM C XHMMHEH, MOTHBalUg K OCO3HaAaHHOMY BBIOODY
COOTBETCTBYIOIIETO MPOGUIST M HANPABICHHOCTH JAJIbHEHUIIIET0 00yUEHUS;

OCO3HAHHE IEHHOCTH XUMUYECKUX 3HAHWUU B JKU3HHU YEIOBEKA, IMOBHIIIICHUE
YPOBHSI JKOJOTHYECKON KYyJIBTYPhlI, HENPHUITHE IEHCTBHUHA, NPHHOCIIINX BPE.
OKPYXaIOUIEN CpeJIe U 3JJOPOBBIO JIOJICH;

npUOOpEeTeHNE O0YUYaAIOMIUMHUCS OMBITA CAMOIO3HAHUS, KIIOUEBBIX HAaBBIKOB
(KJTFOYEBBIX KOMIIETEHIINH ), HEOOXOAUMBIX JJIs1 Pa3IMYHbIX BUOB JIEITEIbHOCTH.

Ha yrny6nénnoe u3ydyeHue yuyeOHOro npeaMera « XuMus» oTBoautcs 1o 136
yacoB B 8 u 9 kiaccax (4 yaca B Hezielnt0), Bcero 272 vaca 3a JiBa roja oOy4eHusl.



COAEPKXAHME OBYUYEHUSA
8 KIIACC

IlepBoHavajibHbIe XUMUYECKHE MOHATHS

Xumusi — BaxkHasi 00JacTh €CTECTBO3HAHMS M MPAKTUYECKOUN NIEeSITEIbHOCTH
yenoBeka. [Ipeagmer xumun. Posib xumMum B Ku3HU 4enoBeka. Kparkue ceneHus
00 UCTOpUU BO3HUKHOBEHHUS W PA3BUTHUSI XUMUU. XUMHUS B CUCTeME HayK. Tena u
BemiecTBa. Dusznueckne W XUMHUYECKHE CBOMCTBA BEIIECTB. ATrpEraTrHbie
COCTOSIHMSL BewecTB. [IOHSATME O TEOPETUYECKUX M IMIHMPUYECKUX METOJaxX
II03HAHUS B ECTECTBEHHBIX Haykax. [IpencraBieHuss O HayyHOM ITO3HAHUM HA
HMIIUPUYECKOM YPOBHE: HAOIIOJEHUE, U3MEPEHNE, IKCIIEPUMEHT, MOECIIMPOBAHUE,
BblunclieHue. [IpencTaBieHuss 0 HaydHOM MO3HAHWU HA TEOPETUYECKOM YPOBHE:
Hay4dHbIe (aKThl, TPOOIeMa, TUTIOTE3a, TEOPHS, 3aKOH.

S3pIk XuMun. VICTOYHUKH XUMHYECKON HH(pOpMaITin.

[Tonsitue 0 mMeTomax paboThl ¢ XUMUYECKUMH BemecTBamu. O0opyaoBaHUe
IIKOJIbHOW XHMMHYecKou Jnaboparopun. [IlpaBmma Oe3omacHoro oOparieHusi ¢
BEIECTBAMHU U J1a0OpaTOPHBIM 000PYOBaHUEM.

Yucrteie BemecTtBa U cmecu. [IpupoaHsie cmecu: BO3AyX, NPUPOIHBIA Ta3,
He(Th, TPUPOAHBIC BOABI, TOPHBIC TTOPOABI M MUHEPAIHI. [[oHATHE O TOMOTEHHBIX
U TeTepOreHHbIX cMecsaX. CiocoObl pa3aenenus cmeceit. OuncTka BEIIeCTB.

BemecTtBa M XMMHYECKHE pEakUMU. ATOMBI M MOJEKYJbl. XHUMHUYECKHE
sneMeHThl. CUMBOJIBI XUMUYECKUX 3JIEMEHTOB. [IpoCThie U CIOKHBIE BEIIECTBA.
Merajuitbl u HemeTaibl. BemecTtBa MOJNEKYJIAPHOTO W HEMOJIEKYJISIPHOIO
CTPOEHUSI.

Xumuueckas ¢opmyna. BajJeHTHOCTh aTOMOB XUMHUYECKHUX 3IJIEMEHTOB.
3aKOH MOCTOSHCTBA COCTaBa BemlecTB. OmnpenesieHne BaJ€HTHOCTH 3JIEMEHTOB 10
dbopmysnam OWUHAPHBIX COCIMHEHUH ©W  cocTaBiieHHME (QopMysl OWHAPHBIX
COCMHEHUN IO BAJEHTHOCTH »3JIeMEHTOB. (OTHOCUTENbHAasE aTOMHAs Macca.
OTHOcCUTENbHAST MOJIEKYJIsIpHAasi Macca. MaccoBasi 10Ji1 XUMHUYECKOTO JIEMEHTa B
coenuuennd. Haxoxxienue npocTeitiieit GopMyIibl BelecTBa Mo MacCOBBIM JIOJISIM
AJIIEMEHTOB.

KomnuecTBo BemectBa. Mosib. MonsipHast macca. B3auMOCBSI3b KOJIMYECTBA,
MacChl W 4HCJIa CTPYKTYPHBIX €AWHHI] BemiecTBa. Pacuersl mo dopmynam
XMMHUYECKUX COeInHEeHUU. MonspHas Macca cmecH BeuecTB. MosbHas 1oiis
XUMHUYECKOT0 3JeMEHTa B coelvHeHuH. HaxoxzaeHue mnpocrteifiieid (GopMyibl
BEIIIECTBA MO MOJIbHBIM JIOJISIM 3JIEMEHTOB.

OuU3NYECKNe U XUMUYECKUE SBJICHHS. XUMUUYECKas PEAKLHSA U €€ MPU3HAKH.
VYcnoBus npoTeKaHus XUMHUYECKUX peaklHil. 3aKOH COXPAaHEHUSI MacChl BEILECTB.
AtomHO-MonekysipHass Teopuss. JKuszHp u JesarenbHocTh M.B. JlomoHOCOBa.



XuMHUECKHE ypaBHEHUS. TUIIBI XUMUYECKUX PEAKUUN (COEAMHEHUS, Pa3I0KEHNUs,
3aMelleHus, 0OMeHa). PacueTsl M0 XUMUYECKUM yPABHEHUSIM.

OKCHEPUMEHTAIBHOE M3Y4YEHHE BEIIECTB M  SIBJICHHWA. 3HAKOMCTBO C
XUMHUYECKON TOCYJI0i, C TpaBWwiIamMu paOOThl B J1a0OpaTopuud W IpUEeMaMu
oOpamieHus ¢ JabopatopHbIM obOopyaoBaHueM. M3ydyeHue U omnucaHue
(u3HYeCKUX CBOMCTB 0Opa3lloB HEOPraHWYECKHUX BEIIECTB — METAUIOB U
HeMeTtauioB. HaOmionenue ¢dusnmueckux (IJIaBieHHE BOCKa, TasHUE JIbJa,
pacTHUpaHHe caxapa B CTYIIKE, KUIIEHUE U KOHACHCALMS BOJbI) M XMMHUYECKHX
(ropeHue cBeuM, NMPOKAIMBAHUE MEIHOM IMPOBOJIOKH, B3aUMOJEHCTBUE COJbI WU
MeJa C COJSHOM KuciaoToM) siBaeHud. O3HakomiieHHEe € oOpasliamMu BEIIECTB
KoiauuyectBoM 1 monbs. HaOmioneHue W onucaHue NPHU3HAKOB MPOTEKAHUS
XUMHUYECKUX PEaKkLMi (pa3sioKeHUe caxapa, B3aMMOJECHCTBHE CEPHOU KUCIOTHI C
XJOpuaoOM Oapus, TModydeHue | paszioxkeHue ruapokcuaa wmeau (II) mpwm
HarpeBaHUM, B3auMOJEHcCTBUE >kene3a ¢ pactBopoMm conu Mmenu (l1). Msyuenue
CIOCOOOB  paszziesieHus cmeced (C  TNOMOIIbI0 MarHuta, (QUIbTpPOBaHUE,
BbIIIapUBaHUE, JUCTUILIALNS, XpoMaTorpadus), IpOBEIC€HUE OYUCTKH TOBAPEHHOM
conu. HabmroneHne M onMcaHue ONBITOB, WUIFOCTPUPYIOIIUX 3aKOH COXPAHEHMS
MaccChl.

Baxueiuue npeacraBuTe/ M HEOPraHUYECKUX BelIeCTB

[IpencraBnenuss o ra3zax. Bozmyx — cmech razoB. CocraB BO3lyxa. 3aKOH
ABoraapo. Monspublii  00bEM rTa30B. OTHOCUTENbHAs IIOTHOCTh Ta30B.
Omnpenenenrne OTHOCUTENBHON MOJIEKYJISIPHON Macchl ra3000pa3HOro BEIIeCTBa IO
U3BECTHOM OTHOCUTENbHON MIOTHOCTU. OOBEMHBIE OTHOIIEHUS Ta30B IpHU
XUMUYECKUX PEAKIUSIX.

Kucnopon — sneMeHT M mpocroe BemecTBO. HaxoxkaeHuwe kuciopona B
npupojie, pu3nvIecKkrue 1 XUMUYECKHUE CBOMCTBA (PEaKLMU TOPEHUS U OKUCIICHHS).
[Iponecchl okucieHus B kuBou mnpupoae. Oxcunbl. IIpumeHenune kuciopoja.
CriocoObl MoTy4YeHus: KUCIopo/ia B JabopaTopuu U poMbITuieHHOCTH. [TonsTre o
karasm3arope. KpyroBopor kuciopoga B npuponge. O30H — amioTpomnHas
Momudukanus kuciopoaa. O30HOBBIA CIIOW, €ro 3HA4YeHUE IS JKUBBIX
OpraHu3MoB. Pa3pyiieHue 030HOBOTO CIOs.

TemnoBoll 3(p(EeKT XMMHUYECKOW peakUud, TEPMOXUMUYECKHUE YpaBHEHUS,
9K30- M 3HAOTEpMUYEcKuEe peakuuu. Tomnuso. Vcrnons3oBaHue yriisi 1 METaHa B
KauecTBE TOIUIMBA. 3arpsi3HeHue Bo3ayxa. [lonarue o mapHukoBoM 3pdexre.

Bomopon — »snemeHT W mpoctroe BemecTtBo. HaxoxkaeHue Bomopona B
npupoae, (U3MUYECKUE M XUMHUYECKHME CBOWMCTBA, MPUMEHEHHE, CIOCOObI
nosrydeHus. [lonarue o kucinorax u coysax. Mcnonp3oBaHue Bo1opoJa B Ka4eCTBE
TOIJIMBA.



Bonma. ®uznueckue cBoicTBa BOAbl. Boma kak pactBopurenb. PacTBOpBI.
HacpllieHHbIE ¥ HEHACBIMIEHHBIE PAacTBOPbL. PacTBOPHMOCTH BELIECTB B BOJE.
@dakTopbl, BIUAIONINE HA PACTBOPUMOCTH TBEPABIX U Ta3000pa3HBIX BEIICCTB.
CriocoObl BBIpaXKEHHSI KOHIIEHTPAIMU PACTBOPOB: MAaccoBasi J0Jii pacTBOPEHHOTO
BEIIIECTBA, MOJIApHasi KOHIEHTpauus. Ponb pacTBOpOB B NPUPOAE U B KU3HU
YEJI0BEKA.

Xumuyeckue cBoiictBa Bojbl. I[loHsitTue 00 ocHoBaHusx. IloHsitue 006
MHIMKAaTOopax. KpyroBopor BOIbl B NpUPOAE. 3arpsA3HEHUE MPUPOIHBIX BOJ.
OxpaHa ¥ OYHUCTKA IPUPOIHBIX BOJI.

Knaccudukanus neopranuueckux coenuHeHui. Oxcuasl. Knaccudukarms
OKCUJIOB:  cosieoOpasyroniue  (OCHOBHBIE, KHUCJIOTHBIC, aM(OTEpHbIE) U
HeconeoOpazyomue. MexayHapoaHas HOMEHKIATypa OKCUIOB. TpuBHaibHBIC
Ha3BaHUsA OKCUAOB. OU3nueckue U XapakTepHbIE XMMUYECKUE CBOMCTBA OKCHJIOB
(B3aUMOJICHCTBUE C BOJIOW, C KUCIOTAMU U OCHOBAHHUSIMH, C IPYTUMU OKCHUJAMHU).
[Tosrydyenue OKCUIOB.

[loHATHE O TUAPOKCUIAX — OCHOBAHUAX M KUCIOPOACOAEPKAIIUX KHCIIOTAX.
Kucmotel. Knaccudukanus kucinor. MexayHapoaHas HOMEHKIATypa U
TPUBHAJIbHBIE HAa3BaHUSA KHUCJIOT. PU3MYECKHE U XUMHUYECKHE CBOMCTBA KHUCIOT
(B3auMO€ICTBHUE C METaUIaMH, C OKCUJAMU METAJIJIOB, OCHOBAHUSIMU U COJISIMU).
Psan axktuBHoctn metamioB H.H. BbekertoBa. Ilonyuenue kucnor. Kuciorel B
MpUPOJE, TPUMEHEHHNE BAKHEUIIIUX KUCTIOT.

OcnoBanusa. Kiaccupukanuss OCHOBaHMIL: IWIETOYM W HEPACTBOPUMBIC
OCHOBaHUsA. Mex1yHapOIHas HOMEHKJIaTypa OCHOBaHUM. TpuBHabHbIC HA3BaHUS
ocHoBanuii. Illemoun, ux cpoiicTBa (B3aMMOJCHCTBUE C KUCIOTHBIMU OKCHJAMHU,
KHCJIOTaMH U COJISIMU) M CIOCOOBbI mMosydeHusi. HepacTBopumble OCHOBaHUS, UX
CBOICTBA (B3aMMOJIEHCTBHE C KUCIOTAMHU) U CIIOCOOBI OMy4YeHHs. AM(POTEPHOCTD.
[Tonsitue 06 amdoTepHBIX THUAPOKCHIAX (HAa TPHUMEPE THUAPOKCUIOB ITMHKA U
ATIOMUHUA): XUMHUYECKHE CBOMCTBA (B3aUMOJICHCTBUE C KUCIOTAMH M IIEI0YaMU)
Y TIOJIyYCHHE.

Conu  (cpegHue, KuCiable, OCHOBHBIC, JBOMHBIE). MexayHapoaHas
HOMEHKJIaTypa coyied. TpuBUalibHbIE Ha3BaHUA cojied. @Dusnueckue U
XapaKTepHbIE XMMHMYECKHE CBOMCTBA Ha INpPUMEpE cpeaHux coisiei. Ilomydenwne
COJIEH.

['eHeTnyecKkas CBSI3b MEXKY KJIacCCaMU HEOPTaHUYECKUX COCAUHEHUM.

DKCIIEpUMEHTAIIBHOE U3YUEHUE BEIIECTB U SBJICHHIA:

KOJIMYECTBEHHOE OIIPENIETICHNE COAEPKaHUS KUCIOPOJa B BO3AYXE;

MoJIy4eHue, COOMpaHKe, paclioO3HABAHNE U N3YUEHHE CBOMCTB KHCIIOPO/Ia;

HaOJIOZICHUE B3aMMOJCHCTBUSL BEUIECTB C KHUCJIOPOJOM M  YCJIOBHI
BO3HUKHOBEHUS U TPEKPAIIEHUS TOPEHHUS;



O3HAaKOMJIEHUE C 00pa3laMu OKCHUJIOB U OMKMCAHUE UX CBOMCTB;

nojilyueHue, coOupaHHe, pacro3HaBaHHE U H3Y4YCHHE CBOWMCTB BOJOPOAA
(ropenue);

B3aMMoO/iciicTBHE Bofopoa ¢ okcuaom meau (11);

UCCJIEIOBAHUE OCOOEHHOCTE  pacTBOPEHMsSI BEIIECTB C  Pa3IMYHON
PacTBOPUMOCTBIO;

IIPUTOTOBJIEHUE PACTBOPOB C ONPEIEIEHHON MACCOBOM J0JIE€N PACTBOPEHHOTO
BEILIECTBA,;

IIPUTOTOBJICHUE PACTBOPOB C OIPEIACICHHOM MOJIIPHOM KOHUEHTpALMEH
PacTBOPEHHOIO BEUIECTRA;

B3aMMOJIEWCTBHE BOJIbI C METAJIJIAaMU (HATPUEM U KAJIBLIUEM);

ONPENIEIICHUE PACTBOPOB KUCJIOT M IIEJI0YEHN C IOMOIIBI NHINKATOPOB;

UCCIIeJOBaHHE 00pa3Ll0B HEOPTAHUYECKUX BEIECTB PA3INYHBIX KJIACCOB;

u3y4yeHue B3aumozeiicTBus okcuaa menu (l1) ¢ pacTBopoM cepHOM KUCTIOTHI,
KHUCJIOT C METAJUIAMU, PEAaKLUi HEUTPpaJIU3aLNH;

IIOJIyYEHHE HEPACTBOPUMBIX OCHOBAHMM, BBITECHEHHE OJHOIO MeTaua
JIPYTUM U3 PacTBOPA COJIH;

B3aMMOJICHCTBUE TUAPOKCHUIA [IMHKA C pACTBOPAMH KHUCIIOT U IIEIOYEH;

pELICHHE HKCIEPUMEHTAJIbHBIX 3adad 1o TeMme «OCHOBHBIE KJAcChl
HEOPraHUYECKUX COEOUHEHUI.

Ilepuoanyecknn 3akoH u Ilepuoamuyeckass cucreMa XHMHYECKHX
jemeHTOB /[I. U. MennaesieeBa

Crpoenne aToMoB. XUMHUecKas CBs3b. OKHUCIUTEIBHO-BOCCTAHOBUTEIIBHBIE
peaKkuuu.

[lepBble TOMBITKM KJAacCU(PUKAMU XUMUYECKHUX dJeMeHTOB. [loHsiTHe O
rpymnmnax (CeMencTBax) CXOJHBIX AJIEMEHTOB: ILIEJIOYHBIX M LIEJIOYHO3EMEIbHBIX
MeTajuiax, TaJloreHaX, MHEPTHBIX (OJaropoJHbIX) razax. DJIEMEHTHI, KOTOpPbHIC
o0pa3ytoT aM(poTepHbIE OKCUJIBI ¥ TUIPOKCHIBI.

ITepuonnueckun 3aKOH. OTtkpsblITHE ITeproanueckoro 3aKOHa.
[lepnognyeckass cucremMa xumuueckux odnemenTtoB . M. Mengaeneesa.
Kopotkonepuoanas u jiauHHOmepuoaHas (opmel Tabmuusl «llepuognueckas
cuctema xuMmuueckux anemeHToB /. 1. MenneneeBay. [lepuoast u rpynmnsl (A- u
b-rpynmsr).

Crpoenue aromoB. CoctaB aTOMHBIX saep. M3otombl. PaninoakTUBHOCTH.
DNEKTPOHBL. DJEKTPOHHAs OpOUTallb. DHEPreTUYECKHe YPOBHU U TMOTYypPOBHU
atoma: S-, p-, d-opOurtanum. DJICKTPOHHBIC KOHPUTYPAIMA | DIICKTPOHHO-
rpadpuyeckue ¢GopMynbl atoMoB. Du3HUECKUN CMBICT MHOPSAIKOBOTO HOMEPA,
HOMEpA TMepHroJia U rpymnbl 35ieMenTa. CTpoeHHe IEKTPOHHBIX 000JI0UYEK aTOMOB
nepBbix 20 xumudeckux 3neMeHToB [lepuognueckoi cucremsl /. . Menneneesa:



pacrpeneneHue JJIEKTPOHOB M0 DHEPIeTUYECKHM YPOBHSM, ITOAYPOBHSM H
opouransim. Gusnueckuii cmpich [leproanueckoro 3akoHa.

3aKOHOMEPHOCTH HW3MEHEHUS paJuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAUIMYECKUX W HEMETAUIMYECKUX CBOWCTB MO TIpyNIllaM U IEPUOJAM.
M3MeHeHne KUCIIOTHO-OCHOBHBIX CBOWCTB COCIMHEHUN XMMUYECKUX JJIEMEHTOB B
nepuoAax M rpynnax. XapakTepUCTHKAa XUMHYECKOrO JJIEMEHTAa II0  €ro
nonoxkeHuro B [lepuonuueckon cucreme . . Menneneesa.

3unauenue [lepuoanueckoro 3akoHa u l[leproanueckoil CHCTEMbI XUMUYECKUX
AJIEMEHTOB Ui pa3BUTUA Hayku W mnpakTtuku. . M. MeHneneeB — y4yeHbId U
IpakJaHUH.

DIEKTPOOTPULATEIBHOCTh XUMHYECKUX JJIEMEHTOB. XHUMHUYECKash CBS3b.
Buapl XMMHYECKOM CBSI3M: KOBAJIEHTHAs INOJSIpHAs CBSA3b, KOBAJICHTHAs
HEMOJSIpHAsE CBsI3b, MOHHAS CBS3b. MexaHu3Mbl OOpa3oBaHMsI KOBAJIEHTHOW U
WOHHOW CBSI3U. DJIEKTPOHHBIE M CTPYKTypHble (opMysbl BemiecTB. KaTuoHbsl u
AHUOHBI.

Kpucrammueckue u amopdHble BemiecTBa. THUMBl  KPUCTALIUMYECKUX
pELIETOK: MOHHAs, aTOMHAas1, MOJIEKYJIIPHAsA U UX XapaKTEPUCTHUKHU.

Crenenp oxucieHus. OrnpenesneHUe CTENEHEH OKUCIEHUS aTOMOB B
OMHapHBIX  coeAMHEHUAX.  OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIE  pPEaKLHUU.
[Ipomecchl OKHUCIEHHUS U BOCCTAHOBJIEHUSA. OKHUCIUTENM W BOCCTAHOBUTEIIU.
CocraBiieHUE ypaBHEHHUU IPOCTBIX OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX PEAKIUN U
paccTaHOBKa B HUX KOA((OHUIIMEHTOB METOJIOM 3JIEKTPOHHOTO OajaHca.

OKCHEPUMEHTAIBHOE N3YUYEHHUE BEIIECTB U SIBJICHUI:

O3HAaKOMJIEHHUE C 00pa3liaMy METaJUIOB U HEMETAJUIOB;

MOJEIUPOBAHUE CTPOEHUS MOJIEKYJ NpPH TIOMOIIA PHUCYHKOB, MOJENEMH,
AIIEKTPOHHBIX U CTPYKTYPHBIX (OPMYII;

IIPOBEJICHUE  OIIBITOB, WUIKOCTPUPYIOLIMX  IPUMEPBl  OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX peaKuil (rOpeHUe, peakiuy pas3ioKeHUs, COSTUHEHMS).

MexnpeaMeTHblie CBSA3H

Peanmusanps MeXNpeIMETHBIX CBS3€M INPH W3YyYEHMM XHMHMH B 8 KIlacce
OCYUIECTBJISIETCS. 4Yepe3 MCIOJIb30BAaHUE KaK OOIIUX €CTEeCTBEHHO-HAYYHBIX
MOHSATHW, TaK U OHATUMN, IPUHATHIX B OTACIBHBIX €CTECTBEHHBIX HAyKaX.

OO1ue ecTeCTBEHHO-HAYYHbIE MOHATHS: sIBJIeHUE (TPOIlecC), Hay4HbI (axT,
TUNO0Te3a, TEOpHs, 3aKOH, aHallU3, CHUHTE3, KiacCUUKAIMs, MePUOIUUYHOCTD,
Ha0JII0/IeHNE, SKCIIEPUMEHT, MOACIIUPOBAHUE, U3MEPEHUE, MOJIETTb.

®uznka: sBJIECHUA NPUPOAbI, (U3UUECKUE SABICHHS, BEUIECTBO, TEIIO,
¢usnyeckue BENUYUHBI, €IWHUIBI H3MEpeHus, 0o0bEM, Macca, arperaTtHble
COCTOSIHME BEIIECTBA, aTOM, DJJIEKTPOH, IPOTOH, HEWTPOH, HOH, MOJEKYJIa,



CTPOCHHE Ta30B, XHIKOCTEH W TBEPAbIX (KPUCTALIUYCCKHUX) TEI, ANCKTPUUCCKUIN
3apsijl, KOJHMYECTBO TEILIOTHI.

buomnorus: 6uocdepa, GoTocuHTE3, MPOILIECCH 0OMEHA BEIICCTB.

[eorpadus: armocdepa, ruapocdepa, MHUHEPAIbl, TOPHbIE OPOJIBI,
0JIC3HbIC HCKOIAeMbI€, TOIJIUBO, BOJAHBIE PECYPCHI.

TexHosorus: TexHocdepa, IPOU3BOJACTBO, XUMHUSCKHE TEXHOJIOTHH, CHIPHE,
KOHCTPYKIIMOHHBIC MaTepHAIIbI.

9 KUIIACC

BeiecTBo U XMMHU4YecKasi peaKkius

[loBTOpeHue u yriyOneHue 3HAHUN OCHOBHBIX pa3leloB Kypca 8 Kiacca.
Crpoenne aromoB. (CBoWCTBa aTOMOB  XUMHYECKMX  JJIEMEHTOB, HX
KOJINYECTBEHHbBIC u KaueCTBEHHBIE XapaKTepUCTUKHU (panuyc,
ANEKTPOOTPULIATENBHOCTD, SHEPTHUs MOHU3AIIUN). [TocnenoBaTenbHOCTD
3aMOTHEHUST DJIEKTPOHHBIX OpOUTaNe aToMOB ManblX mepruoaoB. OcobeHHOCTH
3aMOJTHEHUsI  DJEKTPOHHBIX  OpOuTanel  aToMOB  OONBIIMX  TEPUOJIOB.
[lepuognyeckass cucreMa XUMHYECKUX JJEMEHTOB B CBET€ MPEACTABIECHUN O
ctpoeHur aroma. CTEneHb OKHUCIEHUS U BaJEHTHOCTh. [IpencraBienue o
MIEPUOTUYECKOU 3aBUCHUMOCTH CBOMCTB XUMHAYECKUX AJIEMEHTOB
(3JIEKTPOOTPULIATENBHOCTb, OKHCIIUTENbHO-BOCCTAHOBUTEIbHBIE CBONCTBA,
KHCIIOTHO-OCHOBHBIE CBOMCTBA OKCHJIOB U THIPOKCUJIOB) OT CTPOEHHUS aToMa.

Crtpoenue BemiecTtBa. BemiectBa B TBEpJAOM, >KHUJIKOM U Tra3000pa3HOM
COCTOSIHUM. Buabl XUMHUYECKON CBS3U: HOHHAs, KOBaJIEHTHAs (HEMOJIsIpHas,
noJispHas); OOMEHHBIH U JIOHOPHO-aKIENTOPHBIM MEXaHU3M O00pa3oBaHUs
KOBQJIECHTHOU CBSI3H.

MexxMoneKyJispHble B3auMOJEHCTBUSL (BOJOpOJHAsA CBs3b, CUJIbI BaH-nep-
Baanbca). Tumnbl KpUCTATMYECKUX PEUIETOK — aTOMHAsi, MOHHAs, METAJNTNYEeCKasl,
MOJIEKYJISIpHAs — U OCOOCHHOCTH UX CTPOCHHMS. 3aBUCUMOCTh CBOMCTB BEIIECTBA OT
THUIA KPUCTAIUIMYECKON PEIIETKU U BUAA XUMUYECKON CBSI3H.

OCHOBHbIE ~ 3aKOHOMEPHOCTH  NIPOTEKAaHUSI  XUMUYECKUX  PEaKIHil.
Knaccudukanus XuMUYECKUX peakUuuid MO pa3iuYHbIM IMpU3HAKaM (TI0 YUCITY U
COCTaBy YYAacTBYIOIIMX B PEaKIMU BEIIECTB, MO TEIIOBOMY AJ(ddeKkTy, Mo
M3MEHEHUIO CTENEHEW OKHMCIICHUSI XUMUYECKHX 3JIEMEHTOB, IO 0OpaTUMOCTH, MO
YYacTHUIO KaTaau3aTopa, o arperaTHOMY COCTOSIHUIO PEarupyrolluX BEIIECTB).

DNeMEeHThl XMMHYECKONM TEPMOJAMHAMUKH. OHEPreTKa XUMUYECKHUX
peakiuid. TeroBoit 3(pPeKkT XUMUUECKOW peakiuu. DK30- U IHIOTECPMHUUYECKUE
peakiuu, TEePMOXMMHUYECKUE YypaBHEHHMS. 3akoH lecca W €ro cCileACTBUS.
Bbluncnenus no TepMOXUMHUYECKUM YPABHEHUSIM.



[IoHATHE O CKOPOCTM XHMHYECKOW PEAKIHUH. 3aKOH JIEUCTBYIOIIHUX Macc.
@DakTOophl, BAUSIONIME HA CKOPOCTh XMMHUUYECKON peaklnu. JHEPrusi aKkTUBAIUU.
[Tonsitue o katanuze. depmentsl. UTHTHOUTOPHI.

[Tonsitue 06 OOpPaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakiusix. [lonstue o
XUMHUYECKOM paBHOoBecuu, npuHuun Jle Illarense. VYcnoBus cmenieHus
XMMHUYECKOTO paBHOBeCHUs. DaKTOPHI, BIUSAIONIAE HA COCTOSSHHE XUMHUYECKOTO
paBHOBecus. [IporHo3mpoBaHue BO3MOXXHOCTH  MPOTEKAHUS  XUMHUYECKUX
MpEeBpaLICHU B PA3JIMUHBIX YCJIOBUSX HA OCHOBE MPEACTABICHUN 00 M3yUYEHHBIX
AJIEMEHTaX XUMUYECKON KHHETUKU U TEPMOJUHAMHUKHU.

OKUCIUTENBHO-BOCCTAHOBUTEIIbHBIE peakiuu. OKucCIUTENBHO-
BOCCTAHOBUTEIBHBIE CBOMCTBA XUMHUYECKUX JIEMEHTOB, 3aBUCUMOCTb OT CTEIIEHU
OKHCJICHUA. BaXXHble OKHCIMTENM UM BOCCTaHOBUTENH. [lepmaHraHar kanus
(xapaktepuctuka). CocraBiieHUE YPaBHEHUN OKHUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX
peakIMii ¢ UCMOIb30BAHUEM METO/Ia JIEKTPOHHOTO OanaHca.

DJIEKTPOIMTHYECKAsT AUCCOLMas. XHUMUYECKHE pEakIMi B PacTBOpPaAX.
Teopus  BSAEKTPOJUTUYECKOM  AUcCcoLManvu. PacTBopeHne Kak  (PU3MKO-
xuMuueckuil npotuecc. [loHaTre o rugpaTax U KpUCTAIIOTUIpATAX. DIEKTPOIHUTHI
U HEdNeKTponuThl. KaThoOHBI, aHWOHBI. MexaHu3M AUCCOIMAllUA BEUIECTB C
pa3IUYHBIM BHJIOM XHUMHUYECKOW CBs3u. CuibHBIE U ClIa0ble BJIEKTPOJUTHI.
Crenenp Auccouuanny, KOHCTAHTa auccouuanv. MloHHOE mpou3BeIeHHE BOJBI.
Bonoponueiii  mokazarens. WMHAMKATOpPBL. DIJIEKTPOIUTUYECKAS JAUCCOLUAIMUS
KHCJIOT, OCHOBAaHHMI U COJICH.

Peakniun nonHoro ooMeHa. Y ciioBus MPOTEKAHUS PEAKIIMA HOHHOTO OOMEHa.
MonekynsipHble, IOJIHBIE U COKPAIIEHHbIE MOHHBIE YpaBHEHHS peakiuil. CBoilCTBa
KHCJIOT, OCHOBAHMI W COJIEl B CBETE NPEJCTABICHUUA OO0 3JIEKTPOIUTUYECKOU
nucconuann. KauecTBeHHbIE pEaKIIMU HA WOHBL.

I'mpponns conei. loHHBIE ypaBHEHUS THAPOIU3a CONEH. XapakTep Cpenbl B
BOJIHBIX PacTBOpPax COJIEH.

OKCIIEpUMEHTAIbHOE W3YYEHUE BEIIECTB M SBJICHUN: O3HAKOMJIEHHE C
MOJIETIAMU KPUCTAJUIMYECKUX PEIIETOK HEOPTraHMYECKUX BEIIECTB — METAILIOB U
HEeMeTaJUTOB (rpaduTa U aaMasa), CJIOKHBIX BEIIECTB (XJI0pHU/Ia HATPHs);

MCCIIEIOBAaHUE 3aBUCHUMOCTH CKOPOCTH XUMMHYECKOW PEAKIIMU OT BO3JACHCTBUSA
pasITUYHBIX (PaKTOPOB;

OTIBITHI, UJUTFOCTPUPYIOIIKE 00PATUMOCTh XUMHUECKUX PEAKIIHIA;

MCCIIEOBAHUE DJIEKTPOIPOBOJHOCTH PACTBOPOB, IIpoliecca AUCCOLMALNU
KHCJIOT, IIEI0YeH U COJICH;

IIPOBEJICHUE OIIBITOB, WUIIOCTPUPYIOMINX IPU3HAKA TPOTEKAHUS PEAKUUU
MOHHOT0 0OMeHa (00pa3oBaHue OCaiKa, BhIJICJICHUE Ta3a, 00pa3oBaHUE BObI);



MPUMEHEHUE UHIUKATOPOB (JlakMyca, MEeTHIopaHka u (eHondTanenHa) asis
OIIPEIEJICHHS] XapaKTepa CpeJibl B paCTBOpPaxX KUCIOT, OCHOBAHUI U COJEH;

MPOBEJECHNUE  OMNBITOB, WUIIOCTPUPYIOLUIUX  IPUMEPHl  OKUCIUTEIBHO-
BOCCTAHOBUTENBHBIX peakuii (TOpEHHE, pEaKUU PA3JIOKEHUS, COETUHEHUS );

pacno3HaBaHWE HEOPTraHWYECKUX BEIIECTB C MOMOIIBIO KaueCTBEHHBIX
pEaKInil HAa UOHBIL;

pEelIeHHe HKCIEPUMEHTAIbHBIX 3a7ad 1o TeMaMm: «OKHUCIUTEIBHO-
BOCCTaHOBUTENBHBIE peakuum», «l'mapomus coneny», «DIEKTpOIUTHYECKAS
JUCCOLIALUS».

HemeTtanbl U MX coeIMHEHUA

OO6mas xapakTepucTuka HeMmeTauioB. (OCOOEHHOCTH CTPOCHUSI aTOMOB
XUMHUYECKUX DJIEMEHTOB, TMPOCTBIX BEIIECTB, auoTponus. OKUCIUTEIBHO-
BOCCTAaHOBUTEJIbHBIE CBOWCTBA HeMeTauioB. CpaBHHUTENIbHAs XapaKTepPUCTHKA
COCIMHEHU HEMETAILIOB.

OO6mas xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue W (PU3NYECKHE CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XHMMHUYECKHE CBOWCTBA HA IpUMEpPE  XJopa
(B3aUMOJIEHiCTBME €  MeTaulaMH, HEeMeTaJUlaMH,  BOJOW,  IIeJI0YaMu).
XnopoBopopon. ConsiHast  KUCIIOTa, XWMHYECKHE CBOMCTBA, IIOJyYEHHE,
npuMeHeHue. JledictBue xyiopa M XJIOPOBOJOPOJA HA OPraHU3M YeEJIOBEKa.
Baxuenmme xjgopuabl W UMX  HaxoxaeHue B npupoae. Ilonarue o
KHCIIOPOCOIEPKAIIMUX KUCIOTaX XJIOpa U UX COJIAX.

VVIA-rpymnmbel. OCoOOEHHOCTH CTPOCHUS aTOMOB, XapaKTEPHBIC CTENEHU
okucienus. CTpoeHrue U PU3nyecKre CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOAA U
cepbl. AJUIOTPOIHbIE MOJU(PUKAIKUKA KUCIOPOJa U cepbl. XUMHUYECKHE CBOMCTBA
cepbl (B3aMMOJEICTBUE C HEMETAIaMH, METaJJIaMH, KOHIEHTPUPOBAHHBIMU
a30THOM M cepHOM kuciotamu). CepoBoAOpOi, CTpoeHHe, (U3HUecKue WU
XUMUYECKUE CBOWMCTBA (KUCJIOTHBIE M BOCCTAHOBHUTENIbHBIE CBOMCTBA). OKCUABI
Cepbl KaK NPEJICTAaBUTENIM KHUCIOTHBIX OKCHUJIOB. CepHHUCTash KHCIIOTa U €€ COJIU.
CepHast kuciora, (uU3MUECKMe W XUMHUYECKHE CBOMcCTBa (00mIHME Kak
IpeacTaBUTeNd Kiacca KuciaoT u crneurduyeckue). Conu CepHOM KHUCIOTHI.
XUMUYECKUE PEaKlny, JIe)Kallie B OCHOBE MPOMBIIIJIEHHOTO CIIOC00a MOTy4eHuUs
cepHOil KucnoThl. [IpencraBieHuss 0 XUMHUYECKOM IPOU3BOJICTBE U CBSI3AHHBIX C
HuM npodeccusx. [IpuMenenne cepHoil KUCIOTHI U cyibdaToB. KauecTBeHHbIE
peakiuu Ha cyiabput-, cyabdua- u cyinbdar-annonsl. HaxoxaeHue cepsl u ee
COCIMHEHUH B TIpupoae. XHUMHUYECKOE 3arpsA3HEHUE OKPYKAIOUIEH Cpeabl
COCMHEHUSIMU Cepbl (KUCIOTHBIE JOXAM, 3arpsA3HEHHE BO3/yXa), CIIOCOOBI €ro
peAOTBPAICHUS.



OO6mas xapaktepuctuka 31eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHBIC CTENICHU OKUCIICHHUS.

A3oT, pacnpocTpaHeHue B Mpupojie, GU3nYecKkue U XUMHUYECKHE CBOMCTBA
(B3aUMOJIEHCTBUE C METajulaMH, BOAOPOJOM, Kuciopoaom). KpyroBopor azora B
npupoae. AMMHAK, ero (U3MYECKHE M XUMHUYCCKHE CBOWCTBA (OKHCIIEHUE,
OCHOBHBIE CBOWCTBAa BOJHOTO pacTBOpa), NPUMEHEHHWE W TMOJyYCHHE B
Ja00paTopud U MPOMBINUICHHOCTH. HMOH aMMOHUS, JOHOPHO-aKIENTOPHBIM
MexaHu3M ero ooOpazoBanusa. Comu aMMOHUSA, WX (U3UYECKHE W XUMHUYCCKUE
CBOMCTBA (pa3lioKEHHWE W B3aUMOJICHCTBHUE CO IIEJI0YaMH), NPUMEHEHUE.
KauectBennast peakius Ha woHbl amMoHus. Oxkcuabel asorta (I, I, I, 1V, V).
A3zotucTrasg Kuciora. A30THas KUCJI0Ta, €€ MoTyyeHue, GU3nIecKue 1 XuMUYECKUe
cBoiicTBa (0OmMEe Kak TMpEACTaBUTENS KJlacca KHUCIOT W CHeIUpUIECKUe),
npUMEHEHHE. XUMHYECKHE PEaKIUM, JIeXKAIIUe B OCHOBE MOJIYYCHHS a30THOMN
KHUCIIOTHI B IPOMBINUIEHHOCTH. HuTpatsl 1 HUTpuThl. KauecTBeHHBIE peakiuu Ha
HUTpPAT- W HUTPUT-aHUOHBI. XUMHUYECKOE 3arpsA3HCHHE OKPYKAIOMIECH Cpebl
COCIMHCHUSMH a30Ta (KUCJOTHBIC MOXKAHW, 3arpsA3HCHHE BO3MyXa, IOYBBI M
BOJIOEMOB).

®docdop, amrorpomHsie Moaudbukaiuu ¢dochopa (O0enpli W KpacHBIN
docdop), puznueckne U XUMMUYECKUE CBOMCTBA (B3aMMOJICHCTBUE C METaUIaMH,
KHCIIOPOJIOM, TaJIOT€HaMU, KOHIICHTPUPOBAHHBIMH a30THOUM M CEPHON KUCIOTAMH).
Oxcuasl dochopa (I, V), dochopnas kucinora, Gu3UYecKHe U XUMHUUECKHUE
cBoiicTBa, monyuenne. KauectBennas peakius Ha (ochar-uonsl. [IpeacraBieHus
o rajorennaax dpocdopa (11, V).

[lonsiTue 0  MHMHEpalnbHBIX  yAOOpeHHsiX. A30THbE, (GochopHbIE,
KOMITJICKCHBIE yA00peHHs. XWUMHUYCCKOE 3arpsA3HCHHE OKpYXKalolmehd Cpeabl
coenmnHEeHUsIMH a30Ta u pocdopa.

Oo6mas xapaktepuctuka ameMeHToB |VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIC CTEIIEHU OKUCIICHUSI.

VYraepon, amiorpornHbie Moaudukanuu (rpadut, anMas, dysuiepeH, rpadeH,
HAaHOTPYOKHU), (U3MYECKME U XUMHUYECKHE CBOMICTBAa IMPOCTHIX BELIECTB
(B3aMMOJEHCTBIE C METaNIaMU, HEMETa/NIaMH, KOHIICHTPUPOBAHHBIMUA a30THOM M
cepHoit kuciotamu). [Torstue 06 amcopbuuu. KpyroBopot yriepoaa B mpupoe.
Oxcunpl yriaeposna, ux Gu3ndeckre U XUMHYECKHE CBOWCTBA, JICHCTBUE HA KUBBIC
OpraHu3Mbl, MOJTYYEHUE U MPUMEHEHHE. DKOJIOrHYecKrue MpodieMbl aTMOC(epHl,
cBs3aHHble ¢ okcuaoMm yriepoma (IV). VYrompHas kuciaora M ee COJU, HUX
bu3ndecKkue W XMMUYECKHE CBOMCTBA, MOJydeHHWE M MpuMeHeHune. KapOoHaThl,
TUAPOKApOOHATHI, WX CBOWcTBa. KadecTBeHHas peakmusi Ha KapOOHAT-HOHBI.
Hcnonb3zoBanue KapOOHATOB B OBITY, MEIUIIUHE, TIPOMBIIIEHHOCTH U CEIHCKOM
XO3SICTBE.



[lepBoHauanbHBIEC MOHITUS 00 OPTAHUYECKUX BEIIECTBAX KAK O COSIUHEHUSIX
yriiepoja: yrieBoAOpOAbl (METaH, 3TaH, dTWJICH, alleTUJICH), 3TaHOJ, TJIMIEPHH,
YKCyCHasi KuciioTa. [IpupoiHble UCTOYHUKH YIJIEBOAOPOAOB (YroJib, MPUPOIHBIN
ra3, He)Th), MPOAYKTHI X MEPEPabOTKU, UX POJb B OBITY U MPOMBIIICHHOCTH.
[TonaTre 0 OMOJOTMYECKU BaKHBIX OPraHUYECKUX BEIIECTBAX — JKHUpax, Oelkax,
VyIJIEBOJAX — W MX POJM B JKU3HM 4YeloBeka. EJUHCTBO OpraHvyuecKux Hu
HEOPTraHUYECKUX COSTUHEHUI.

Kpemnmuii, ero ¢usnueckne U XMMHUYECKHE CBOICTBa (B3aMMOJEWCTBUE C
MeTaJlJIaMU, KUCJIOPOAOM, YTJIEPOJIOM, rajJOoreHaMM), MOJyYeHUE U MPUMEHEHUE.
Ponb kpemuus B ipupoje u texuuke. Oxcun kpemuus (1V), kpemHueBas Kuciora,
CUJIMKATHI: (DU3NYECKUE M XUMHUUYECKHUE CBOMCTBA, MOJYyYCHUE U MPUMEHEHUE B
OBITY M MPOMBIIUICHHOCTH. BakHellne CTpOUTENIbHbIE MaTepUalibl: KepaMHKa,
CTEKJIO, IIEMEHT, OCTOH, kene300eToH. [IpobiiemMbl 6€30macHOrO MCIOIB30BAHUS
CTPOUTEJIBHBIX MAaTEPUAIIOB B IOBCEAHEBHOM KU3HMU.

bop. Ocobennoctu crpoenus atoma. OOmue npeacTaBieHuss 0 GU3NIECKUX
Y XMMHUYECKUX CBOWMCTBaxX. bopHas kucnora.

DKCIEPUMEHTAIbHOE U3YUEHUE BEIIECTB U SIBJIICHHI:

O3HAKOMJICHHUE C 00pa3laMu MPUPOIHBIX XJIOPHUIOB (TATIOTEHUIOB);

MPOBEJICHUE OMBITOB, OTPAKAIMUX (U3MUYECKUE M XUMHUYECKHE CBOMCTBA
raJIOTEHOB U UX COEAUHEHUN;

M3yYECHUE CBOMCTB COJISTHOW KHUCJIOTHI;

MPOBEJICHNE KAUECTBEHHBIX PEAKIIUM HA XJOPHU[I-, OpOMUJI- U UOJIU]I-UOHBI U
HAOJII0ICHHUE MPU3HAKOB UX MPOTEKAHMUS,

O3HAKOMJIEHHUE C 00pa3laMu Cephl U €€ MPUPOAHBIX COCTMHEHUN;

HaOJII0/IEHNE nporecca  OOyIJIMBaHUS caxapa ImojJ  JeWCTBUEM
KOHIEHTPUPOBAHHOW CEPHOU KHUCIIOTBHI,

M3y4YEHUE XUMHYECKUX CBOWCTB pa30aBIEHHON CEPHON KUCIOTHI;

MPOBE/ICHUE KA4YEeCTBEHHBIX PEAaKIMWA Ha CylbPua-, CylIbPuT- U Cyibdar-
WOHBI ¥ HAOJIIO/ICHUE TTPU3HAKOB MX MPOTEKAHUS;

O3HAaKOMJIEHWE C (DU3MYECKMMU CBOMCTBaMU a3oTa, (ochopa u wux
COEJIMHEHU, 00pa3laMu a30THBIX U POCPOPHBIX YAOOPEHUII;

MOJIyuYeHHE, COOMpaHue, pacrlo3HABaHUE M H3Yy4YCHUE CBOMCTB aMMUaka,
W3yYECHHUE CBOMCTB COJIC aMMOHMS,

MIPOBEJICHNE KAUYECTBEHHBIX PEAKIMi HAa MOH AMMOHUS, HUTPUT-, HUTPAT- U
dbocdar-uoHbI U U3yUEeHHE MPU3HAKOB UX MPOTEKAHUS,

M3y4YE€HUE B3aUMOJICVCTBHS KOHUEHTPUPOBAHHOW a30THOM KUCIIOTHI C MEBIO,
CBOMCTB (hoCHOPHON KUCIOTHI U €€ COJICH;



O3HAKOMJIEHUE C MOJEISIMU KPUCTAIUIMYECKUX PEUIeTOK anmasa, rpadura u
dynnepena, ¢ mporeccoM aacopOIUU PACTBOPEHHBIX BEIIECTB aKTUBHPOBAHHBIM
yIUIEM U YCTPOMCTBOM IIPOTHUBOIa3a;

NOJTy4Y€Hue, coOMpaHue, paclio3HaBaHUE M M3YyUEHUE CBOWMCTB YIJIEKHCIIOIO
rasa;

IIPOBE/ICHUE KAYE€CTBEHHBIX pEaKIUil Ha KapOOHAT- U CHIMKAaT-UOHBI U
W3YUYCHHE NPU3HAKOB UX IIPOTEKAHNUS;

U3y4EeHHE B3aMMHBIX MIPEBPAILCHUI KapOOHATOB U THAPOKapOOHATOB;

O3HaKOMJIEHHE C o0Opas3llaMyd TPUPOIHBIX KapOOHATOB M CHJIMKATOB, C
IPOLYKIHEH CUIIMKATHON IIPOMBIIICHHOCTH;

pelIeHre SKCIEPUMEHTANIBHBIX 3a/1a4 110 TeMe «BaxkHelIre HeMeTauibl U UX
COECIUHEHUS.

MeTtasibl M X COCAUHEHHS

OOmme cBoiictBa MeTtayuioB. OOmas XapakTepuUCTHKa XUMHUYECKHX
AJIEMEHTOB — METAJVIOB HA OCHOBAHMM MX NOJIOKeHUs B [leprnonnueckoit cucreme
xuMH4deckux dnemeHToB /. 1. MenneneeBa u ctpoenus aromoB. Meraiel A- u b-
rpymi. CTpoeHHe NpOCTBIX BEIIECTB — METALIOB. MeTaimyeckas CBsS3b U
MeTaJlJIMYecKasi KpUCTAJUIMUECKas penieTka (IpUMUTUBHAs KyOudeckasi, 00bEMHO-
LHEHTPUPOBAHHAS KyOudeckas, IpaHEIEHTPUPOBAHHAS KyOudeckas,
reKcaroHajibHasi IUIOTHOYIIAKOBaHHas). 3aBUCUMOCTb (DU3UYECKUX CBOMCTB
METAJJIOB OT CTPOEHUS KPHUCTAUIOB. OJEKTPOXUMHUUYECKUN pAX HANPSHKEHUN
MeTauioB. O0IKe XUMUYECKUE CBOMCTBA MeTauioB. O01Me crnocoObl MOoTyYeHus
METaJIOB, METAILTYPrusl. DJIEKTPOIU3 PaCIJIaBOB U PACTBOPOB COJIEN KaK OJUH W3
crioco0oB MoJiydeHUss MeTauioB. lloHATHE O KOPpPO3UM METAIIOB, OCHOBHBIE
CcrocoObl 3amUThl UX OT Kopposzuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUH,
Opon3a). [[puMeHeHne METauIOB U CIUIABOB B OBITY M IPOMBIIIJIEHHOCTH.

Memannwvt A-2pynn

[Ilenounsle MeTasel: nonoxeHue B [lepuoanyeckon cucremMe XMMHUUYECKHUX
anemeHToB . . Menaeneesa, CTpoeHUE UX aTOMOB, HaXOXKJIEHUE B IIPUPOJE.
®duznyeckre U XUMHUYECKHE CBOKCTBA (HA MpUMEpEe HATPUs U Kajus), OJTyUYEHUE.
Okcuabl ¥ THIPOKCH/IBI HATPUS U Kauns. [I[puMeHeHre MEeNnOYHbIX METAJJIOB U UX
COeIMHEHUI. brosiorndeckas poiab HaTpUs U KaJusl.

[IleoyHO3EeMENBbHBIE METAJUIBI MAarHMM M KaJIbLUW: IIOJIOKEHHE B
Ilepronnueckoin cucreMe xuMudeckux siemeHToB [[. M. Menneneesa, ctpoeHue
MX aTOMOB, HaXOXKJICHHUE B Ipupoae. PU3nyeckue 1 XMMUYECKUE CBOMCTBA MarHus
U Kanblus. BakHellne coequHEHUs KajabUusi M MarHus (OKCH[, THUAPOKCH],
COJIM), CBOWCTBa, mpuMeHeHHe. JKecTKOoCTh BOABI M CIOCOOBI €€ YCTpaHEHUS.
KpyroBopor kajnpLus B IpUPOJIE.



AmoMuHMIL: TIoNoxkeHue B [leproaudeckoil cuctemMe XMMUYECKUX 3JIEMEHTOB
J. . Menneneesa, CTpoeHHE aToMa, HAaxXOXKIECHHME B mnpupone. Pusndeckue u
XUMHUYECKHE CBOICTBa amOMUHUSA. AMGPOTEpHBIE CBOICTBA OKCHUJA U THAPOKCUAA
antoMuHus. [I[puMeHeHne antOMUHUS U €ro CILIABOB.

Memannwet b-2pynn

OOmass xapakTepucTMKa MeTauioB b-rpynnm (moOOYHBIX MOArpyII):
nonoxkenne B llepuonnueckoil cucreme Xumudeckux dnemeHtoB . M.
MenpeneeBa, 0COOEHHOCTH CTPOEHUsSI aTOMOB. SIBJI€HUE «IIpoBajia» AJIEKTPOHA Ha
npUMepe CTPOEHHsI aTOMOB XpoMa, Meu, cepeOpa. BaneHTHble cOCTOSIHUS aTOMOB
d-2JIeMEHTOB, CTENEHU OKHCJICHHS aTOMOB B COCJAMHCHHUSX. 3aBHCHUMOCTH
KHCJIOTHO-OCHOBHBIX CBOMCTB OKCHUJOB M THIPOKCHJOB METAJJIOB OT 3HAYEHUS
CTENIEHU OKHCIICHHUS 3JIEMEHTA B COCJIMHEHHH (Ha MpPUMEpPE COCAMHEHUN XpOMa).
[TepBoHavaNbHBIE NPEICTABIECHUS O KOMIUIEKCHBIX COEMHEHUSX.

Menbs u cepebpo: CTpOoeHHE aTOMOB, CTENEeHU OKucieHus. OOIue KpaTkue
NPEACTaBICHUS O (PUIMYECKUX M XUMHUYECKHMX CBOMCTBAX MPOCTHIX BELIECTB
(B3aMMOJEHCTBUE C KUCIOTAMU-OKUCIUTENISIMHU), 00 UX OKCHUIAX, THMIPOKCUAAX U
coJIsiX, UX npuMmeHeHuu. [IpeacraBieHus 06 aMMHAauHBIX KOMILJIEKCax cepedpa u
mequ. KayecTBeHHBbIE peakiny Ha KaTHOHBI Meu (2+) u cepebpa.

[{uHK: cTpoeHue aToma, CTEeNEeHb OKUCIIEHUS. XapaKTepUCTHKA PU3NYECKUX U
XUMHUYECKUX CBOMCTB, MPUMEHEHHE, aMPOTEpHbIE CBOMCTBA OKCUIA U TUAPOKCHUIA.
KauecTBeHHbIE peakllMy HA KATUOHBI IIMHKA.

XKenezo: cTtpoeHue aroma, CTeneHW OKHUciIeHHs. HaxoxneHuwe B mpupone.
du3nyecKrue U1 XMMAYECKHUE CBOMCTBA Kelie3a, NpuMeHeHne. buonornueckas posib
xene3a. Oxcuawl, ruapokcuasl U comm xkeneza (1) u xenesa (l11), ux cocras,
CBOICTBa M ToJiyueHHe. KauecTBeHHbIE peaklMM Ha KaTHOHBI xeneza (2+) u
xene3a (3+). UyryH u cranp — cruiaBbl keses3a. [Ipon3BOACTBO YyryHa M CTalIu.
DKoJIOruyecKue mpoosieMbl, CBSI3aHHbIE C METAJUTY PrUYECKUMH MPOU3BOICTBAMH.

DKCHEPUMEHTAIBHOE N3YUEHHUE BELIECTB U SIBJICHUI:

O3HaKOMJIEHWE C oOpa3llaMM METaJIOB W CIUIABOB, HMX (PU3NYECKUMHU
CBOMCTBaMH;

MOJIEIINPOBAHME METAJUINYECKON KPUCTAJUIMYECKON PELIETKY;

W3YYCHHE B3aMMOJECHCTBUS METAJUIOB C BOJOM, C pPACTBOPAMH COJEU H
KHCJIOT, UCCJIEA0OBAaHME MPOILIECCOB 3JIEKTpoJn3a pacTBopoB xyopuaa meau (l1) u
noauaa Kanus, KOppo3UuH METAIIOB;

U3y4yeHUue OCOOCHHOCTEH B3aMMOJEHCTBUS OKCHUAOB KaJbLIUSl WM HATPUS C
BOJIOM, UX TUJPOKCUJIOB — C okcuioM yriepoaa (1V) u kucioramu;

U3y4€HUE CBOICTB KapOOHATOB M TUAPOKapOOHATOB KaJIbLUs, )KECTKON BOJIBI;

M3YUYCHHE MPOLIECCOB IMOIYYECHHUS TUAPOKCUIOB IKeje3a, UX XUMUUYECKHUX
CBOICTB,;



M3YUYCHHE IPU3HAKOB MPOTEKAHUSI KAYECTBEHHBIX PEAKIIMN Ha MOHBI (MarHusl,
KaJIbIIUSl, AIIOMUHUS, [IMHKA, Kene3a (2+) u xene3a (3+), meau (2-+);

HaOJIIOICHUE U OMHCAaHUE OKpalllMBaHUs IJIAMEHU MOHAMHU HATPUS, KU U
KIS,

uccinenoBaHue am(pOTEPHBIX CBOWCTB THIPOKCHA ATIOMHUHUSA, THAPOKCHAA
xpoMma (I11) u rugpokcuaa uuHKa;

pPEILICHUE SKCIIEPUMEHTAIBHBIX 33J1a4u M0 TeMe «BaxHeWlme MeTamibl U ux
COEIUHECHUSD.

XuUMHUSA U OKPYKaKIIasa cpeaa

BemecrBa u Marepuansl B IIOBCEJHEBHOM JXM3HM 4YeJOBEKa. Bakneniue
BEIlIECTBA U MaTepHuasbl, 00JaCTH UX NMPUMEHEHHUs. be3omacHoe HCMOIb30BaHUE
BEILIECTB M XMMHMUYECKUX peakiuil B ObITy. IlepBasi moMonis npu XUMHYECKUX
0’KOrax U OTPABJICHUSX.

HoBble MaTepualibl U TEXHOJIOTUU. [[pUHINIIBI «3€TIE€HON XUMUM.

OCHOBBI IKOJIOTMYECKON TPAMOTHOCTH. XHUMHUSI U 3J0pPOBbE. 3HAUYCHUE
M3Yy4aeMbIX XUMUYECKUX AJIEMEHTOB M UX COCIMHEHUHN sl PyHKIIMOHUPOBAHUS
opranusma yesnoeka. [IoHsTHE 0 370pOBOM 00pa3e KU3HHU.

XUMHUECKOE 3arpsi3HEHNE OKPYKaIOIeh cpe/ibl. IKOJOTUYECKHUE TTPOOIEMBI,
CBSI3aHHBIE C COCIMHEHMSIMH YTIIEPOAA, a30Ta, CEPBI, THKENBIX MeTauoB. [loHsTHE
o IIJIK. Poibs XuMuU B pellieHUH 3KOJIOTHIECKHUX MPOOIIeM.

OKCIIEpUMEHTAIBHOE W3YYEHUE BEIIECTB M SIBJICHUN: O3HAKOMJIEHHE C
oOpasiiaMmu MaTtepuanoB (CTEKJIO, CIUIaBbl METAJJIOB, MOJIUMEPHBIC MaTEpPHUAIbI),
ONPEAECIECHUE KHUCIOTHOCTH NPUPOAHBIX BOJ, MOJECIMPOBAHUE MpoIlEcca
00pa30BaHus KUCJIOTHOTO AOXK, U3yYEHHE €r0 BO3ACHCTBUS HA MaTEPHUAIIBI.

IloBTOpeHne u 00001IeHMe 3HAHUI OCHOBHBIX pa3jejioB KypcoB 8-9
KJIACCOB

[Ieprnonnueckuit 3akoH u [lepuoanueckast cucteMa XUMUYECKUX 3JIEMEHTOB B
CBETE NPEACTABICHUIN O CTPOEHUS aTOMa. 3aKOHOMEPHOCTH B U3BMEHEHHUH CBOWCTB
XUMHYECKHUX JIEMEHTOB M UX COCMHEHUN B IEPUOJAX U IPyMIax.

CtpoeHue BelecTBa B TBEPJIOM, KUJIKOM U Ta3000pa3HOM COCTOSIHUM. Buabl
XMMHWYECKON CBSI3U. 3aBUCHUMOCTh CBOMCTB BEILIECTBA OT THMNA KPHUCTAJUIMYECKOMN
PELIECTKN U BUJIa XUMUYECKOMN CBSI3HU.

Knaccudukanus XUMHYECKHUX PEAKIMA 1O Pa3IUYHBIM  IPU3HAKAM.
[IporHo3upoBaHue€ BO3MOKHOCTH NPOTEKAHUSI XUMHUYECKUX [PEBPAILCHUI B
pPa3IUYHBIX YCIOBHUSIX HAa OCHOBE TMPEACTABICHUNM XUMHUYECKOW KUHETUKH U
TEPMOJIMHAMHUKH.

XUMHUYECKHE PeaKUuu B pactBopax. [ maponus cosmei. Peakunu OKUCIEHUS -
BOCCTAHOBJICHUS. DIIEKTPOIIU3.



CBoiicTBa KHCIJIOT, OCHOBaHUW M COJEH B CBETE MpPEACTaBICHUNA 00
IEKTPOJIUTHICCKON  JAUCCONMANMM W OKHUCIUTEIHHO-BOCCTAHOBUTEIHHBIX
peaKiusix.

Mesicnpeomemmunle cea3u

Peanuzanmsi MEXIpPEAMETHBIX CBS3CH INMPU HM3YYCHHH XUMHUU B 9 Kiacce
OCYIIECTBIISIETCSl 4epe3 HCIOIb30BaHME KaK OOIHUX eCTECTBEHHO-HAYYHBIX
MOHATHUH, TaK ¥ TIOHSATHH, IPUHATHIX B OTACIIBHBIX €CTCCTBEHHBIX HAyKaX.

OO011Ke ecTeCTBEHHO-HAYYHbIE IOHSTHS: ABJICHHUE (MPOLECC), HAYYHBIN (DAKT,
TUIO0Te3a, TEOpHs, 3aKOH, aHallu3, CHHTE3, KiacCHUUKAIMs, MEPUOIUIHOCTD,
HaOJI0/IeHNE, IKCIIEPUMEHT, MOJCITUPOBAaHUE, W3MEPEHHUE, MOJIENb, TEXHOJIOTHS,
MaTepHaIb.

®du3nka: BEMIECTBO, TENO, (PU3NYECKHE BEIWYWHBI, CAMHUIIBI W3MEPCHUSI,
Macca, 00bEM, KOJIMYECTBO TEIJIOTHI, aTOMBI I MOJICKYJIbI, arpeTaTHBIE COCTOSTHUE
BEIIECTBA, CTPOCHHE TAa30B, JKUIKOCTEH W TBEPABIX (KPUCTAJUIMYECKUX) Tel,
KpUCTAJUTMYECKasl PEIIeTKa, JJICKTPOH, SApPO aroma, MNPOTOH, HEUTPOH, WOH,
HYKJIU, U30TOTBI, KBAHTHI, PaJHOAKTUBHOCTh, alb(da-, 6eTa- 1 raMMa-u3IydeHue,
IEKTPUUECKUH 3aps]l, MPOBOJIHUKH, MOTYTPOBOTHUKH, TUIICKTPUKHU, COTHEUHBIN
CTICKTp, PA3JIOKCHHE OCJIOTO CBETA B CIICKT.

buomorus: skocucrema, 6uocdepa, hoTocuHTE3, MPOIIECCHl OOMEHA BEIIECTB,
MUHEpAIbHBIC YAOOPEHHUs, MHUKPOIJIEMEHTBI, MaKpPOIJIEMEHTHI, NHUTATEIbHBIC
BEIIIECTBA.

['eorpadus: armocdepa, ruapochepa, MuHEpaIbl, TOPHBIE TOPOJIHI,
M0JIE3HBIE MCKOIaeMblIe, TOTLTMBO, BOJHBIC PECYPCHI, IJIaHETa 3eMJIS.

TexHonOTHS: CTPOUTENbHBIE  TEXHOJIOTMH,  CEIIbCKOXO3SHCTBCHHBIC
TEXHOJIOTUH, TEXHOJIOTUH IJICKTPOHHON MTPOMBITIUICHHOCTH, HAHOTEXHOJIOTHH.



TUIAHUPYEMBIE PE3YJIbTATBHI OCBOEHMS [TPOIPAMMBI 110 XUMUU
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUS (YTJIYBJIEHHbBIN
YPOBEHb)

JIMYHOCTHBIE PE3YJBTATBI

JIMYHOCTHBIE pE3yJbTaTbl OCBOEHUS MPOrpaMMbl OCHOBHOTO OOLIEro
00pa30BaHUs JOCTUTAIOTCS B XOA€ OOyYeHUs XHMUU B €IUHCTBE y4eOHOU U
BOCIIUTATENIBHON AESITENIBHOCTH 00pa30BaTEIbHOM OpraHu3alli B COOTBETCTBHH C
TPaJAULIMOHHBIMU POCCUHCKUMH COLMOKYJIBTYPHBIMH U J1yXOBHO-HPAaBCTBEHHBIMU
LIEHHOCTSAMHU, NPUHATHIMH B OOILECTBE MpaBUJIaMU M HOPMAMM IOBEACHUS U
CHOCOOCTBYIOT HpoLEccaM CaMOIIO3HAHMS, CAaMOPAa3BUTUS U  COLMAIM3ALUU
oOyyJarommxcs.

JIMYHOCTHBIE  pe3yJdbTaThl  OTPAXKAIOT  TOTOBHOCTh  OOYyYaIOLIUXCS
PYKOBOJICTBOBATbCA CHUCTEMOM IIO3UTHBHBIX ILIEHHOCTHBIX OpPHEHTAllMK W
paclIMpEeHNe ONbITa AESITEIBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) mnaTpMOTHYECKOr0 BOCIIMTAHUS:

IIPOSIBJICHHE LICHHOCTHOIO OTHOLIEHHS K OTEYECTBEHHOMY KYJBTYPHOMY,
HAy4YHOMY M HCTOPHUYECKOMY HACIEOUI0, MOHMMAHWE 3HAYEHUs XHMHUYECKOU
HAYKH M TEXHOJIOTUHU B KM3HH COBPEMEHHOTO OOIECTBA, B Pa3BUTHUH YKOHOMUKHU
Poccuu u cBoero peruosa;

2) rpamaaHCKOro BOCIIUTAHUSA:

NIPEACTABICHHE O COLUMAJIbHBIX HOPMAax M NPaBWJIAaX MEXKIAYHOCTHBIX
OTHOUIEHWII B KOJUIEKTUBE, IMPOSIBICHUE KOMMYHUKATHBHOW KYyJIbTYphl B
pa3HOOOpa3HOM COBMECTHOM JEATEeIbHOCTH;

CTpEMJIEHHE K B3aMMOIOHMMAHUIO U B3aUMOIIOMOILY B Ipolecce y4eOHOH u
BHEY4YEOHOH AESATEIbHOCTH;

TOTOBHOCTh OLIEHHUBATHh CBOE IIOBEICHHUE U IIOCTYNKH CBOMX TOBApHILEH C
MTO3UIIMM HPABCTBEHHBIX M IMPABOBBIX HOPM C YYETOM OCO3HAHUS IOCIEACTBUN
IIOCTYTIKOB;

3) gpopMupoOBaHNS HEHHOCTH HAYYHOTI'O MIO3HAHUA:

MHUPOBO33PEHYECKNE IPEICTABICHUS O BEIIECTBE M XMMHUYECKOW DPEAKIUH,
COOTBETCTBYIOILIME COBPEMEHHOMY YPOBHIO PAa3BUTHSA HAYKH U HEOOXOAMMBIE IS
IIOHMMAHMS CYIIIHOCTH HAYYHOU KapTUHBI MUPA;

OCO3HAHUE LICHHOCTH HAYYHOI'O IO3HAHUS U1 Pa3BUTHUSA KaXKJO0r0 YeJIOBEKa
U IIPOU3BOJUTENBHBIX CHUJI OOLIECTBA B LIEJIOM, POJIM U MECTa HAayKu «XHUMHS» B
CUCTEME HAyYHBIX NPEACTABICHUA O 3aKOHOMEPHOCTSAX Pa3BUTUS IPUPOJBI,
B3aMMOCBS35X YEJI0BEKa C MPUPOJHON U TEXHOJIOTMYECKON CPENOH;

no3HaBaTellbHAas MOTHBAllUA U HHTEpec K OOyYeHHI0, TOTOBHOCTb U
CIIOCOOHOCTh K CaMOpa3BUTHUIO W CcaMOO0Opa3oBaHHIO, K HCCIIEI0BATEIbCKON



NEeSATENbHOCTH, K OCO3HAHHOMY BBIOOPY HAmNpaBJICHHs U YPOBHS JAJbHEWUILIEro
oOyueHus;

4) BOCIUTAHUSA KYJbTYPbI 310POBbSI:

OCO3HAHUE IIEHHOCTH W3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3JI0pOBbIO, YCTAHOBKA Ha 3JI0pPOBBIA 00pa3 >KU3HU, OCO3HAHHUE IOCIEACTBUN U
HEMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aIKOT 0, HAPKOTUKOB, KypEHHUS ),
HEOOXOJMMOCTH COONIOJICHUS] MpaBuid O0€30MacHOCTH Tpu  OOpalleHuu ¢
XUMHYECKUMHU BEUIECTBAMH B YUEOHBIX U )KU3HEHHBIX CUTYAIIHSX;

5) TPy10BOI0 BOCIMTAHMS

dbopMHpoBaHUE IIEHHOCTHOTO OTHOIICHHUS K TPYJIOBOM IEATENHHOCTH Kak
€CTECTBEHHOM MOTPEOHOCTH YeJIOBEKAa M K MCCIIEIOBATENbCKOM ESITEIbHOCTU KaK
BBICOKO BOCTPEOOBAaHHOI B COBPEMEHHOM OOIIIECTBE;

pa3BuTHE MHTEpeca K mpodeccusiM, CBA3aHHBIM C XMMHUEH, B TOM 4YHCIE K
npodeccusiMm HaydHOU c(epbl, OCO3HAHKE BO3MOXHOCTU CaMOpEaIM3allii B 3TON
cdepe;

6) 3K0JI0rM4eCKOro BOCIIUTAHMSA:

0CO3HAaHUE HEOOXOAMMOCTH OTHOILICHUS K MPUPO/IE KaK UICTOYHHUKY KU3HU Ha
3emiie, OCHOBE €€ CYyIIECTBOBAaHMS;

MOBBIIICHHE YPOBHS SKOJOTMYECKOW KYJbTYpbl: MPHUOOPETEHHE OIbITa
IJIAHUPOBAHUSI TIOCTYNIKOB M OLUEHKM WX BO3MOXHBIX [MOCIEACTBUN s
OKpY>Karolleld Ccpeabl; OCO3HAHUE IJIO0ANBHOIO XapakTepa HKOJIOTHYECKUX
npolsieM U MyTed MX pEelIeHUs; COCOOHOCTh MPHUMEHSTH 3HAHHS, MOIydaeMble
IIPU U3YUYEHUU XUMUH, JUIS PELICHMS 33]1a4, CBA3AHHBIX C OKPY’KAIOIIEH Cpelou;
AKTUBHOE HENPUATUE JCHCTBUM, NPUHOCAIIMX BpPEA OKPYKAIOWIEH Cpexe;
OCO3HAHME CBOEH POJIM KaK IpaKJaHWHA U TOTPEOUTEINS B YCIOBUSAX B3aUMOCBSI3H
IIPUPOJHON, TEXHOJOTHYECKOM M COLMAIBHOW CpeXN; TOTOBHOCTh K YYacTHIO B
MIPAKTUYECKOM JEATETBHOCTH 3KOJIOTUYECKON HAIIPABIEHHOCTH.

METAIIPEJMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbie pe3yJbTaThl O00YUYaIOIIUXCS, OCBOMBIIMX MPOrPAMMY IIO
XUMHUHU OCHOBHOT'O 00111er0 00pa30BaHus, BKIIOUYAIOT:

YCBOCHHE MEXIUCIUIUIMHAPHBIX (MEXKIPEIMETHBIX) TOHSATUN, OTPAKAOITUX
MaTepuaibHOE €JAMHCTBO MHpa M MPOLEcC MO3HaHMs (BEIIECTBO, CBOMCTBO,
DHEprus, SBJICHUE, HAY4YHBIM (DaKT, 3aKOHOMEPHOCTh, THUIOTE3a, 3aKOH, TEOPHS,
HaO0JII0ICHUE, U3MEPEHHE, UCCIIEOBAaHUE, DKCIIEPUMEHT U JIpyTHE);

OBJIaJICHUE YHHUBEPCAIbHBIMU YUYEOHBIMU JNEUCTBUSIMU (I1O3HABATEIbHBIMH,
KOMMYHHKATUBHBIMH, PETYJISTUBHBIMHU), BOXHBIMHA  JJISt MTOBBILLICHUS
7(h(HEKTUBHOCTH OCBOCHHS COJIEpKaHUS ydeOHOTO TMpeaMeTa, (opMUpPOBAHUS



KOMIICTCHIIUM, a  Takxke MPOEKTHO-UCCIIEIOBATENBCKOM  JIESITEIbHOCTH
oOy4JaronmMxcs B Kypce XuMUU;

CIIOCOOHOCTh WX MCIIOJIB30BaTh B yUCOHOM, MO3HABATEIBLHON M COLIMAIBHOM
MpaKTHUKE.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YUeOHbIE [1eiiCTBUSA

ba3oBble JJornuyeckme aeicTBus:

YMEHHUS WCTOJIb30BaTh NPHEMBI JIOTHUECKOTO MBIIIJICHUS TPU OCBOCHUU
3HAHWI: PACKPHIBATh CMBICT XUMHUYECKUX TOHATHHA (BBIACIATh UX CYIECTBEHHBIE
MIPU3HAKH, YCTAHABIMBATh B3aMMOCBS3b C JIPYTHMU MOHATHIMU); aHAIU3UPOBATh,
CpaBHUBaTh, 00001IaTh, BBIOMpPATh OCHOBaHUA JUIS  KJIacCUDHUKALMU U
CUCTEMATH3alNA XUMUYECKUX BEIICCTB M XUMUUYCCKUX PEAKIMi; YCTaHABIIUBAThH
NPUYUHHO-CJICICTBEHHBIC CBSI3M  MEXKAY OOBEKTaMH HW3Y4YEHUS; CTPOUTH
JOTHUYECKHE pacCyXaeHus (MHIAYKTUBHBIC, JIEAyKTHBHBIC, 110 aHAJOTHH);
npeuiaraTh KpUTEPUH M BBISIBJIATH OOIIME 3aKOHOMEPHOCTH W NPOTHBOPEUYHS B
M3y4aeMbIX MPOIECCaX M SBIICHHUAX; MPOBOJIUTH BHIBOABI M 3aKIIOYCHUS; YMECHUS
MPUMEHSTh B TPOIIECCE MO3HAHUS TMOHATHS (MPEIMETHbIE U METaNpeIMETHBIC),
CUMBOJIMYECKHUE (3HAKOBBIC) MOJIEIH, UCIIOJIb3yeMbIe B XUMHH, IMPEOOPa30BHIBATH
MOJICIbHBIC MPEICTABIICHUS — XUMUYCCKHH 3HAK (CHMBOJI 3JIEMEHTA), XUMHUYCCKas
dbopmysia U ypaBHEHHE XMMHUYECKONW PEAKIIUU — MPH PEIICHUH YYEOHBIX 3a7ad; C
Y4ETOM OTHUX MOJICJbHBIX TMPEJCTABICHUN  XapaKTepHU30BaTh H3ydyaeMble
XUMHUYECKHE BEIIESCTBA U XUMUYCCKUEC PEAKIIHH.

Ba3oBble wucciaenoBarejbckue aAedcTBUsI (MeTOAbI HAYYHOr0 TIO3HAHMS
BeIleCTB U sIBJICHMIT):

YMEHHSI TPUMEHATh METOJbl HAyYHOTO ITO3HAHUS BEIIECTB W SBJIICHUN Ha
OMIIUPUYECKOM M TEOPETUYECKOM VYPOBHAX B Yy4eOHOH TO3HABATEIBLHON U
MIPOCKTHO-UCCIIEIOBATEIbCKOM AeATEILHOCTH;

YMEHHUS WCIOJIL30BaTh TOCTABIICHHBIE BOIPOCH B KauyeCTBE HHCTPYMEHTA
MO3HAHUS ¥ CAMOCTOSTEIILHO CTAaBUTh BOMIPOCHI; aHAJTU3UPOBAThH (DAKTHI, BHISBISATH
u GopMyIHpOBaTh MPOOJIEMY, OMNPENEIATh 1eb W 3aJadd, COOTBETCTBYIOIINC
pelIeHUI0 MPOOJIEMbI; TIPeAJIaraTh OMUCATENBHYIO WK OOBICHUTEIBHYIO TUIIOTE3Y
U OCYIIECTBISITH €€ TPOBEPKY; YMEHHUS TPOBOAUTH HM3MEPECHHS HEOOXOIMMBIX
napaMeTpOB, BBIYUCIICHUS, MOJICIUPOBAHUE, HAOMIOJCHHUS H OSKCICPHUMCHTHI
(pealbHBIC W MBICIICHHBIE), CaMOCTOSITEILHO TPOTHO3UPOBATH PE3YJIbTATHI,
dbopmypoBaTh 0000IIEHNUST U BBIBOJABI MO pe3ysibTaTaM MPOBEJACHHOTO OIIBITA,
WCCJICIOBAHMSI, COCTABIISATh OTUET O MPOJCIIAHHON paboTe;

Pa6oTa ¢ undpopmaumeii:

YMEHHSI OPUEHTUPOBATHCS B PA3TMYHBIX MCTOYHHKAX MH(OpMaLMK (Hay4YHO-

MOMYJISIpHAsT JIUTEpAaTypa XUMHUYECKOTO COJACPIKAHUSA, CIPABOYHBIC TIOCOOUS,



pecypcbl MIHTepHEeTa); aHanu3upoBaTh HHPOPMALIMIO U KPUTHYECKH OLIEHUBATh €€
JOCTOBEPHOCTh M HENPOTUBOPEYMBOCTh, OTOMpaTh M HHTEPIPETHPOBATH
uHGOpMAIMIO, 3HAYUMYIO JJIs pelleHuss y4eOHOM 3ajayd; yMEHHsI NPUMEHSTh
pa3iauuHble METOAbl M (OpPMYJIUpPOBaTh 3alpochl IMpU IIOUCKE U OTOOpE
uH(popManuu, HEOOXOAUMOM ISl BBINOJTHEHUS YYEOHBIX 3aJay; HCIOJIb30BaTh
MH()OPMAIITMOHHO KOMMYHHMKATHUBHBIE TEXHOJOTHMH M PAa3JIUYHbIE ITOMCKOBBIE
CUCTEMBI;, CAMOCTOSITENIbHO BBIOMPATh ONTUMAJbHYIO (OPMY MPEACTABICHUS
uHbopMaluu (cxembl, TpaduKku, AUArpaMMBbl, TaONWIbI, PUCYHKH U JApYyTHe
(GopMbI); YMEHHS HCIONb30BaTh HAYUYHBIN SI3bIK B Kau€CTBE CPEJACTBA PaldOTHI C
XMMHUYECKON HH(OpMAIMel; NpPUMEHATh MEXIpeaAMeTHble ((dusnueckue u
MaTE€MaTUYECKUE) 3HAKU W CUMBOJIBI, (HOpMYyJibl, a0OpeBUaTypbl, HOMEHKIATYPY,
UCIIOJIB30BaTh W MpeoOpa3oBbIBATH  3HAKOBO-CHMBOJMYECKHE  CpPEACTBA
HarJIsATHOCTH.

KoMMyHUKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eCTBHS:

1) ymenus oOmienus (MMCbMEHHON U YCTHOW KOMMYHUKAIIHH ):

MPEACTaBIATh TOJYUYEHHbIE pEe3yJbTaThl MO3HABATEIBHOW IESTENbHOCTU B
YCTHBIX W THCBMEHHBIX TEKCTaX; IMyOJIMYHO BBICTYNAaTh C TMpe3eHTaIuen
pE3yIbTATOB BBITIOJIHEHHUS] XUMHUYECKOTO JSKCIEpUMEHTa (MCCIeI0BaTEIbCKOM
71a00paTOPHOM MM MPAKTUYECKON padOoThl, y4eOHOTO MPOEKTA); B XOJI€ auajiora u
(MNIK) TUCKyCCUU 3a7]aBaTh BOMPOCHI MO 00CYK/1aeMOM TeMe U BbICKA3bIBaTh UJIEH,
(bOpMyIUPOBAaTh CBOM TMPEIOKEHUS OTHOCUTEIBHO BBITIONHEHUS MPEII0KESHHON
3aJ1a4yu.

2) ymeHus y4eOHOTO COTpYAHHYECTBA (TPyIOBas KOMMYHHUKAITHU):

y4acTBOBaTh B TIPYMIOBBIX (opMax pabOTHI: IUIAHUPOBATH OpPTaHU3ALMIO
COBMECTHOH paboThl, OMpENeisITh CBOIO pOJb, PACHPENeysaTh 3aJaddl MEeXIy
YJIeHaMH TPYNIbI, BBIIOJHATH CBOIO YacTh palOOThl, KOOPAMHUPOBATH CBOU
JEUCTBUSA C JCUCTBUSAMU JPYTUX WICHOB KOMAHBI, OMPEACIATh KPUTEPHUH TIO
OIICHKE Ka4yeCTBa BBITIOJHEHHON palOTHI; pemiaTh BO3HHUKAIOIIME MPOOIEMBbI Ha
OCHOBE ydeTa OOIIMX MHTEPECOB M COIVIACOBAHUS TO3MIIMM, y4acTBOBATh B
oOcyx/1eHnur, OOMEHE MHEHHUSMH, «MO3TOBOM INTypMeE» U JpYyrux Qopmax
B3aUMOJCUCTBUSL.

PeryasiTuBHbIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUSA

OBJ'IaI[eHI/Ie YHUBCPCAJIbHBIMHU y‘-IC6HBIMI/I PEryJIATUBHBIMHA HeﬁCTBHHMH
BKJIIIOYACT pPa3zBUTHUC CaMOOpraHu3alnr, CaAMOKOHTPOJIA, CaAMOKOPPCKIHH, B TOM
YUCIIC:



YMEHUSI peliath y4eOHble M MCCIIEIOBATENIbCKUE 3a/layd: CaMOCTOSTEIbHO
BEIOWPATH CTIOCO0 pelIeHus] y9eOHOM 3amaun (CpaBHUBATh HECKOJIBKO BAPUAHTOB
perieHusi, BBIOMpaTh HambOoJee TMOAXOMIIMMA C YYETOM CaMOCTOSITEIHHO
BBIJICJICHHBIX KPUTEPHUER), TUIAHUPOBATH CBOIO padOTy MpHU pelieHUU y4eOHON Uiu
UCCJIEIOBATENLCKOW  3aJaud; Ha  OCHOBE  IOJYYEHHBIX  pPE3yJIbTaTOB
dbopmynrpoBaTh 000OIIEHUSI U BBIBOJBI, MPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE
IPOLIECCOB; AHAJIM3UPOBATH PE3YJIbTATBI: COOTHOCUTH CBOM JIEUCTBUS C
IJIAHUPYEMBIMU  PE3YyJIbTaTaMH, OCYIIECTBISATh CAMOKOHTPOJIb JIESITEIHHOCTH;
KOPPEKTHUPOBATH CBOIO JIESITEIIbHOCTh HA OCHOBE CAMOAHAJIN3a U CAMOOILICHKH.

IMPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHBIC pE3ynbTaThl OCBOCHHUS MPOTPAMMBI 10 XUMHH OCHOBHOTO
o0miero oOpa3oBaHuUsl HA YIIIyOJIGHHOM yPOBHE MMEIOT 00IIee COIep>KaTeIbHOEe
AP0 C TPEAMETHBIMH pe3yJbTaTaMu 0a30BOTO YPOBHS, COTJIACOBAHBI MEXIY
co00#, YTO TO3BOJISIET PEANTM3OBBIBATH YIUIYOJICHHOE HM3yYCHHE KaK B paMKax
OTJIEIbHBIX KJIACCOB, TaK M B paMKax peaju3alud WHIUBUYATbHBIX
00pa3oBaTeIbHBIX TPACKTOPUH, B TOM YHCIIE HCIIONB3YsI CETEBOEC B3aMMOICHCTBHE
opranu3anuu. 1o 3aBepiieHHH peanu3aliyd MPOrpaMMbl YTIyOJEHHOTO YPOBHS
oOydJaromyecs CMOTYT JeTallbHee OCBOMTH MaTepHall, OBJIAJIETh PACIIMPEHHBIM
KPyTOM MOHSTUH ¥ METOJIOB, peIIaTh 3a/1a4u 00Jiee BBICOKOTO YPOBHS CIIOKHOCTH.

[IpenMeTHBIE pe3ynbTaThl BKIIOYAIOT: OCBOCHHE OOYYAIOIUMUCS HAyYHBIX
3HaHUM, YMEHUH U CHoCOOOB JEHCTBUH, cHeUUUECKUX I MPEeIMETHOU
ob0nactT «XWMHUS»; OCHOBBI HAYYHOTO MBIIUICHUS, BUIBI JCSITEIBHOCTH 10
MOJIYyYEHUIO HOBOTO 3HAHMS, €ro HWHTEpPHpeTaluy, MpeoOpa3oBaHUI0 U
NPUMEHEHUI0O B pa3IUYHBIX YYEOHBIX UM peaJbHBIX >KU3HCHHBIX YCIOBHSX;
00eCIeynBalOT BO3MOXKHOCTh YCIICITHOTO OOYyYEeHHS Ha CICAYIOIMEM YPOBHE
oOpa3zoBaHUAl.

K xoHuy oOydenuss ¢ 8 kaacce y oOydawmierocs OyayT chopMUpOBaHbI
CIIEMyIONIME TIPEAMETHBIC pPE3yibTaThl HW3YUYEHUS XUMHUHW Ha YIIyOJICHHBIM
YPOBHE:

pacKpbIBaTh CMBIC] OCHOBHBIX XUMHUUYECKUX TIOHSATHUH: aToM, MOJEKYJa,
XUMUYECKUNA DJIEMEHT, METaJlJl, HEeMEeTaul, aJUIOTPONus, IMPOCTOE BEUIECTBO,
CJIO)KHO€ BEIIECTBO, CMeCh (OJHOPOJHAsT W HEOJHOPOJHAs), BaJEHTHOCTD,
OTHOCHUTENbHAs aTOMHas M MOJIEKYJISIpHAash Macca, KOJIMYECTBO BEIECTBA, MOJIb,
MOJISIpHAsE Macca, MaccoBasl [IOJIS1 XMMHYECKOrO »JJIEMEHTa B COEAUHEHUH,
MOJISIPHBIN 00BbEM, OTHOCUTEbHAS TUIOTHOCTh Ta30B, OKCUJ, KUCJIOTa, OCHOBAHUE,
CoJib, aM(OTEpHBIA OKCHJ, aM(POTEpHBIA THAPOKCHA, XUMHUUYECKas peakius,



KJaccuuKaIys peakivii: peakiui COCIUHEHUS, PEaKIUU PA3I0KEeHUS, peaKIuu
3aMEIICHUS, PEAKIMU OOMEHa, JK30- W DHIOTCPMHUYCCKHE PEAKIUH;, TEIUIOBOU
ad ekt peakuu; SaApo aToma, SISKTPOHHBIM CJIOM aToma, aTOMHash OpOWTallb,
paguyc aTomMa, XMMHUYECKasi CBSI3b, MOJISIPHAS M HEMNOJIAPHAsl KOBAJEHTHAas CBS3b,
WOHHAs CBSI3b, WOH, KaTHOH, AaHWOH, pPacTBOp, MAaccoBas JOJIsI BEIIECTBA
(mpolLieHTHasl KOHIIEHTpAIusi) B pacTBOpPE, MOJSpHAs KOHIIEHTpAalMs BEIECTBA B
pacTBOpE; BIEKTPOOTPULATEIBHOCTh, CTEIEHb OKUCICHUS, OKHUCIUTEIN |
BOCCTaHOBUTEIH, OKHCJICHUE u BOCCTAHOBJICHUE, OKHCJIUTEIIBHO-
BOCCTAaHOBUTEJIHHBIC PEAKIIMH, METO/ dJICKTPOHHOTO OajaHca;

WUIKOCTPUPOBATh  B3aMMOCBSA3b OCHOBHBIX XUMHUYECKUX TIOHATUUA H
MPUMEHSITh 3TU TOHSATHUS MPU ONMKMCAHUU BEIIECTB U X MPEBPAILICHUII;

WCIIOJI30BaTh XUMUYECKYIO CHMBOJIMKY JIJISi COCTaBJICHUS (DOPMYJI BEIIECTB
Y YPABHEHUN XUMUUYECKUX PEAKLINM;

OTPEJIENISITh BAJIEHTHOCTh aTOMOB JJIEMEHTOB B OWHApHBIX COCIUHEHUSX,
CTENEHb OKHCJICHMSI D3JIEMEHTOB B OWHApHBIX COCIMHEHUSX, MPUHAICIKHOCTD
BELLECTB K ONPEACICHHOMY KJIACCy COEIMHEHUN 1Mo (opMyaM, BUIbl XUMUYECKOU
CBS3U (KOBJICHTHOW M MOHHOW) B HEOPTaHUYECKUX COCTMHEHUSX;

pacKpbIBaTh CMBICI 3aKOHOB COXPAHEHMSI MAacChl BEILECTB, IMOCTOSHCTBA
cocraBa, [lepmogmueckoro 3akona [[. 1. MeHnneneeBa, aTOMHO-MOJIEKYJISIPHOU
TEOpHUH, 3aKOHAa ABOTaJIpO U €r0 CIEACTBUM, IPEACTABICHUN O HAYUYHBIX METOAAX
MO3HAHUS, B TOM YHCJIE OHKCIEPUMEHTAIBHBIX M TEOPETUUYECKUX METO/aX
VCCIICIOBAHUS BEIIECTB U N3YUYCHHSI XUMHUYECKUX PEAKIIUM;

JIEMOHCTPUPOBATh ITOHUMAHUE MEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XUMHYECKHUX 3JIEMEHTOB OT MX MoJ0keHus B [leproanueckoil cucreme:

OMUCBHIBATh W XapakTepuzoBaTh TaOnuuHyr ¢opmy Ilepuoanyeckoii
CUCTEMbl XUMHUYECKHX DJIEMEHTOB: pa3jinuyaTh MOHITHUS «rJaBHas noarpymnma (A-
rpynmna)» u «nobounas noarpymmna (b-rpymma)y», «Mansie mepuoab» U «OO0JbIINe
NEPUOABIY;

COOTHOCUTHh 0003HAYEHUs, KOTOpble UMeIoTcs B Tabnuie «llepuoanueckas
cuctemMa xumuuyeckux odjaemeHtoB J[. WM. MeHaeneeBa»y, C  UYHUCIOBBIMH
XapaKTepUCTUKAMH CTPOEHHUS aTOMOB XMMHUYECKHX JJIEMEHTOB (COCTaB W 3apsij
s7Ipa, 00IIIee YUCIIO0 AIEKTPOHOB U PACTIPEICTICHUE MX 10 JICKTPOHHBIM CIIOSIM);

OOBSICHATH CBSA3h TMOJOXKEHUS JiieMeHTa B [lepuogmveckoit cucreme c
pacrpeneneHueM JJIEKTPOHOB M0 JHEPreTUYECKUM YPOBHSIM, MOAYPOBHSIM H
opOUTAJISIM aTOMOB TMEPBBIX YETHIPEX MEPUOIOB;

KJIacCCU(UIIMPOBATh XUMHUYECKHUE DJIEMEHTbI, HEOPraHUYECKUE BEIEeCTBA,
XUMHUUYECKHE peakuu (110 YUCITY U COCTaBY yYACTBYIOIIUX B PEAKIIUH BEUIECTB, IO
Ter1oBoMy hPexTy);



XapakTepu3oBaTh (OMUCHIBaTh) (UBUYECKHE UM XUMUYECKHE CBOWCTBA
MIPOCTHIX W CJIOXKHBIX BEIIECTB: KUCIOPOJa, BOOPOA, BOJbI, O0IINEe XUMUIECKUE
CBOMCTBA OKCHJIOB, KHMCJIOT, OCHOBAHUM U COJIEH, T€HETUYECKYIO CBS3b MEXKIY
HUMHU, TOATBEPXKIAs MPUMEpPaMU MOJEKYJISPHBIX YpaBHEHHI COOTBETCTBYIOIIMX
XAMUYECKUX PEAKLINM;

OMUCKHIBATh POJIb KUCJIOPO/a, BOJAOPOAA M BOJbI B MPUPOJHBIX MPOIECCax, B
JKUBBIX OpraHU3Max, X MPUMEHEHHE B PA3JIUYHBIX OTPACISAX MPOMBIIUICHHOCTH,
BO3MO>KHO€ MCIOJIb30BAHUE B COBPEMEHHBIX TEXHOJIOTUSIX;

OOBSICHATh W TMPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX
coCcTaBa M CTPOEHHUS, BO3MOXKHOCTH MPOTEKAHUS XUMHUYECKUX MPEBpPAIICHUN B
Pa3JIMYHBIX YCIIOBUSIX;

BBIYUCIISITh OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BEIECTB,
MOJISIPHYIO MacCy CMECH, MOJIbHYIO JIOJIK0O XMMUYECKOr0 3JIEMEHTa B COCMHEHUU,
MacCOBYIO JIOJII0 XMUMHUYECKOTO 3JIeMEHTa 1Mo (opmylsie COCAUHEHUS, HaXOIUTh
MpoCTEHIy0 GopMysTy BEIIECTBA 10 MACCOBBIM WJIU MOJIBHBIM JIOJISIM 3JIEMEHTOB,
MacCOBYIO JIOJIF0 BEUIECTBA B PAacTBOPE, MOJSPHYIO KOHLEHTPALUIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUETHI 110 YPABHEHUSIM XUMUYECKOU PEAKIUU;

MPUMEHSATH OCHOBHBIE OIEpAIlMU MBICIUTEIHHON JEATENHHOCTU — aHAIU3 U
CUHTE3, CpaBHEHHE, 0000IICHUE, CHCTEMAaTH3aIMI0, KIIACCU(UKAIIUIO, BBISBICHUC
NPUYUHHO-CJIEICTBEHHBIX CBSI3ed — 11  M3Y4YEHUS CBOICTB BEIIECTB U
XUMHUUYECKUX pPeaKIni, €CTECTBEHHO-HAYUHbIC METO/bl MTO3HAHUSI — HAOJIOJICHHE,
U3MEPEHUE, MOJEIUPOBAHUE, AKCHEPUMEHT (peaibHbIi W MBICICHHBIN) — A
OCBOCHHUSI Y4EOHOTO COCPIKAHUS;

pacKpbIBaTh  CYIIHOCTh IPOIIECCOB  OKHUCIEHHUS U  BOCCTAHOBIICHUS,
COCTaBJISITb YPAaBHEHUSI MPOCTHIX OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX pEaKIU
(METOIOM 3JIEKTPOHHOTO OajaHca);

yCTaHABJIMBATh CBS3UM MEXIY peaqbHO HAOII0JaeMbIMU XUMHYECKUMU
SIBIICHUSIMU M TIPOLIECCAMHU, MPOUCXOISIIMMHU B MaKpO- U MUKPOMHUPE, OOBSICHATH
MPUYUHBI MHOTOOOpa3us BEIECTB, COOTHOCUTh XMMUYECKHUE 3HAHUS CO 3HAHUSIMU
JIPYTUX YYEOHBIX TPEAMETOB;

coOmogaTe mpaBuia  Oe3omacHoW  paboTel B jabopatopuu  IpH
WCIIOJIb30BAHUN XUMHUYECKONH TOCYIbl W OOOpyIOBaHUS, a TakKe MpaBuiia
oOpalieHusi ¢ BEMIECTBAMU B COOTBETCTBHHM C HHCTPYKIHSMHU BBIIOJTHEHUS
7a00paTOPHBIX OMBITOB M MPAKTUYECKUX PAOOT MO MOJYYEHUIO U COOMPAHUIO
ra3oo0pa3HbIX BelIECTB (BOAOPOJAA W KHUCIOPOAA), MPUTOTOBICHUIO PACTBOPOB C
ONPEAECIEHHOW  MAacCOBOM  JIOJIEM  PAaCTBOPEHHOI'O  BEIIECTBA, PEUICHUIO
HKCHEPUMEHTAIbHBIX 3a7a4 10 TemMe «OCHOBHBIE KJIACChl HEOPraHUYECKUX
COCJIMHECHUI;



JEMOHCTPUPOBATh  BJIAJCHHE OCHOBAMHU XUMHUYECKOH TIpPaMOTHOCTH,
BKJIFOUAIONIEH YMeHHUs1 0€30MacHOro oOpalleHus C BEIeCTBAaMH, UCTIOIb3yEMbIMU
B ITOBCEHEBHOMN JKU3HHU, a TaK)Ke 3HAHHE MPaBUJI MOBEACHUS B LEISIX cOepeKeHUs
3/I0pOBBS U OKPYKAIOIIEH Cpeibl.

K xonmy oOyuenus 6 9 knacce y oOyuwaromerocs OyayT chopMupoBaHbI
CIIEyIONMEe TIPEAMETHBIC pPE3yJbTaThl HW3YUYEHUS XUMUU Ha YIIyOJICHHBIM
yYpOBHE:

PacCKpbIBaTh CMbICII OCHOBHBIX XMMUYECKUX MOHATHN: XUMHUUYECKUN IJIEMEHT,
aToM, MOJIEKYyJla, HWOH, KaTHOH, aHWUOH, JJIEKTPOOTPHULIATEIIBHOCTh, CTEIEHb
OKHUCJICHHS, XMMUYECKasi peaKkiiysi, TeIioBor 3P ¢eKT peakuu, MoJib, MOJISIPHBIMI
00BbEM, pacTBOp;

ANEKTPOJIUTHI, HEANEKTPOIUTHI, ANEKTPOJIUTHUECKAS TUCCOLUALINS, PEAKIIUN
WOHHOTO OOMEHa, TUIPOJU3 COJIeH, 0oOpaTMMble M HEOOpaTHUMble pPEaKIIUH,
OKHCIIUTENbHO-BOCCTAHOBUTEIbHBIE  PEAKIUU, OKUCIUTEIb, BOCCTAHOBUTEIb,
OKUCJICHHE W BOCCTAaHOBJICHHE, OJJIEKTPOJU3, aJUIOTpOmnus, amMpOTEPHOCTS,
XUMHUYECKasi CBSA3b (KOBaJEHTHas, MOHHAs, METaNIMYecKas), MEXMOJEKYIIpHbIC
B3aUMOJICHCTBUSl (BOJOPO/AHAs CBs3b, CWIbl Ban-nep-Baanbca), KOMIUIEKCHBIE
COCIMHEHUS, KPUCTALTNYECKHAE pPeImeTKH (TMpUMHUTHBHAS KyOwdeckasi, 00bEMHO-
LHEHTPUPOBAaHHAS KyOuyeckas, IPaHEEHTPUPOBAHHAS KyOudeckasi,
reKcaroHajbHas IUIOTHOYTAKOBaHHAs), KOPPO3Hs METaUIOB, CIUIABBI; CKOPOCTh
XMMHUYECKON PEAKIINU, KaTalIn3, XUMAYECKOE PABHOBECHE, SJIEMEHTHI XUMUYECKON
TEPMOJUHAMUKH KaK OJHOW M3 TEOPETUYECKUX OCHOB xumuu; [1JIK;

WUTIOCTPUPOBATh  B3aMMOCBSA3b OCHOBHBIX XUMHUYECKUX TIOHSATUUA H
MIPUMEHSTh 3TU NOHATHUS IPY ONMCAHUM BELIECTB U UX MPEBPALLCHUII;

UCIIOJIb30BaTh XUMHUUYECKYIO CUMBOJIMKY JJIsI COCTaBlIeHUs] (hOPMYJT BEIIECTB
Y YPABHEHUM XUMHUYECKUX PEAKIIUIL;

ONpPEAEHATh BAJCHTHOCTh M CTEIEHb OKUCJICHHUS XMMHYECKHX 3JIEMEHTOB B
COEOUHEHUSAX Pa3IMYHOIO COCTaBa, NPUHAMICKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIACCy COEIMHEHUN 1Mo (opmysiaM, BHJIBI XUMHYECKOW CBSI3M (KOBAJICHTHOM,
WOHHOW, METaJUIMYECKOW) B HEOPraHMYECKUX COEAMHEHUSX, 3apsij HOHa [0
XUMHUUYECKON (popMyrie, xapakTep Cpelbl B BOJHBIX PAaCTBOpPax HEOPraHUYECKHUX
COEOUHECHUH, TUIl KPUCTAUIMYECKON PEIIETKH KOHKPETHOTO BEILIECTBA;

packpsiBath cMbIica Ilepuommueckoro 3akoHa JI. M. MenngeneeBa wu
JEMOHCTPUPOBATH €r0 TOHUMAHHE:

OMHUCHIBATh U XapakTepuszoBaTh TaOnuuHyr ¢opmy Ilepuoanyeckoii
CUCTEMbl XUMHUYECKUX DJIEMEHTOB: pa3inyaTh MNOHATUS «A-Tpynmna» u «b-
TPyIIay, «Majble IEPUOIb» U «OOJbIINE TIEPUOIBI»;



OOBSACHATH CBSI3b TOJIOKEHMSI dJeMeHTa B Ilepuoguueckoil cucreme c
pacrpeieIeHUeM JJICKTPOHOB [0 DJHEPreTUYECKUM YPOBHSIM, MOAYPOBHSIM H
OpOUTAIISIM aTOMOB TIEPBBIX YETHIPEX MEPUOIOB;

BBIICNIATH OOIME 3aKOHOMEPHOCTH B M3MEHEHHUU CBOMCTB AJIEMEHTOB U UX
COCIMHEHUH (KUCIOTHO-OCHOBHBIX U OKHUCIUTEIbHO-BOCCTAHOBUTEILHBIX CBOMCTB
OKCHUJIOB U THAPOKCHUIOB) B MpeJiefiax MajlblX NEPUOJOB U TJIABHBIX MOJTPYII C
Y4ETOM CTPOCHHS UX aTOMOB;

PacKpbIBaTh CMBICI TEOPHUH ICKTPOJUTHUECKON Juccolralnm, 3akoHa ['ecca
M €ro CJIEeJICTBUH, 3aKOHA JEHUCTBYIOIIMX MacC, 3aKOHOMEPHOCTEN HW3MEHEHUs
CKOPOCTM XMMHYECKOW peakluH, HaIpaBICHUs CMEIICHUS XUMHUYECKOTO
paBHOBECHS B 3aBUCMMOCTHU OT Pa3UYHbIX (PAKTOPOB;

KIacCU(DUIMPOBATh XWUMHUYECKUE DJIEMEHTHI, HEOPTaHWYECKHE BEIIECTBa,
XUMHUUYECKHE peakuu (110 YUCITY U COCTaBY yYAaCTBYIOIIUX B PEAKIIUH BEUIECTB, 11O
TerIoBoMy 3(dekTy, Mo arperaTHOMY COCTOSIHHUIO PEAareHTOB, MO0 W3MEHEHUIO
CTENEHEeW OKMUCIICHUS XUMHYECKHUX JJIEMEHTOB, MO OOPAaTUMOCTH, IO Y4YaCTHUIO
KaTaJIn3aTopa);

XapaKkTepu30BaTh (OMHUCHIBATh) OOIME XHUMHUYECKHE CBOWCTBA BEIIECTB
Pa3IUYHBIX KJIACCOB HEOPTaHWYECKUX COCIMHEHHM, MOATBEPXKIas TO OMHCAHHE
NpUMepaMHl  MOJIEKYJISIPHBIX M HOHHBIX  yPaBHEHHM  COOTBETCTBYIOIIHMX
XUMHUYECKUX PEaKIInii;

COCTaBJISITh YPABHEHUS: DJIEKTPOJIUTUUECKON AUCCOIMALIUMA KUCIIOT, IIeIoueh
W COJICH; TIONHBICE W COKpAICHHBIE YPaBHEHUS PEAKIMi HMOHHOTO OOMEHa;
peakuui, TMOATBEPKIAIOIINX CYIIECTBOBAHUE TIE€HETUYECKONM CBSI3M MEKIY
BEIIIECTBAMU PA3IUYHBIX KIJIACCOB;

pacKpblBaTh  CYIIHOCTh MPOIECCOB THAPOJM3a COJIEM TMOCPEICTBOM
COCTaBJICHUS KPATKUX MOHHBIX U MOJEKYJSPHBIX YPAaBHEHUN peaKIUid, CYITHOCTh
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMil  MOCPEACTBOM  COCTaBJICHUS
AJIEKTPOHHOTO OajlaHca dTUX PeaKIuii;

MpeCKa3bIBATh XapaKTep Cpe/ibl B BOJHBIX PACTBOPAX COJICH;

XapakTepu3oBaTh (OMUCHIBaTh) (UBUYECKHE UM XUMUYECKHE CBOWCTBA
MPOCTHIX BEMIECTB (KUCIOPOA, 030H, rpaduT, anmasz, KpeMHH, 00p, a30T, pocdop,
cepa, XJIOp, HATPUM, Kallhii, MAarHUM, KaJblIU{, AJIFOMUHUN, XKEJe30, ME/b, LIMHK,
cepeOpo) U 00pa30BaHHBIX MMHU CIIOXKHBIX BEIIECTB, B TOM YHCIIE WX BOJHBIX
pacTBOpOB (aMMHaK, XJIOPOBOAOPOI, cepoBoaopon, okcuabl yriepoga (11, 1V),
kpemuus (1V), azora (I, Il, I, 1V, V) u docdopa (lll, V), cepur (1V, VI),
CepHHUCTas, cepHas, a3oTHas, ¢ocdopHas, yrojbHas, KPEMHUEBAs KHUCIOTHI,
okcuibl U ruapokcuabl MetamioB |A—IIA-rpynn, amomunus, meau (Il), uunka,
xenesa (1 u 11));



MOSICHATh COCTaB, OTHEIBHBIC CIOCOOBI IMONYYEHHUS W CBOWCTBA CIIOKHBIX
BEIIECTB (KHUCIOPOACOACpKAIINE KUCIOTHI XJIopa, a30THCTasA, OOpHas, YKCyCHas
KHUCIIOTHI U UX coyin, Tamorenusbl kpemuus (1V) u dpocdopa (Il u V), okcun u
ruapokcua xpoma (1), mepmanranar kamus;

OIKMCHIBATH POJIb BAKHEHIITMX M3ydaeMbIX BEIIECTB B IMPUPOTHBIX IPOIIECCax,
BIIUSTHUC HA KUBBIE OPTaHU3MbI, MPUMEHEHHE B PA3IMYHBIX OTPACIIIX dYKOHOMHUKH,
UCTIOJIb30BaHUE JIJISl CO3/IaHUSI COBPEMEHHBIX MaTepUAIOB U TEXHOJIOTUIA;

MIPOBOJIUTH PEAKIIMH, TOITBEPIKIAIOIINE Ka4YeCTBEHHBINH COCTaB Pa3IUYHBIX
BEIIIECTB, PACIIO3HABATh OMBITHBIM ITyTEM COJEPKAlIUEecs B BOJHBIX PacTBOpPAxX
WOHBI: XJIOpUA-, OpOMUI-, MOIUMI-, Cylbdar-, docdar-, kapOOHAT-, CUIUKAT-,
cynbduT-, Ccynbpua-, HUTpPAT- W HUTPUT-HOHBI, THUIPOKCHI-UOHBI, KATHOHBI
aMMOHHUSI, MarHusl, Kajablus, AIFIOMUHUS, Kene3a (2+) u xenesa (3+), meau (2+),
IIUHKA;

OOBSICHATH U MPOTHO3UPOBATH CBOMCTBA BXKHEHUIIIMX M3y4YaeMbIX BEIECTB B
3aBUCUMOCTH OT MIX COCTaBa M CTPOCHUS, IPUMCHCHHE BEIICCTB B 3aBUCUMOCTH OT
WX CBOMCTB, BOBMOXXHOCTh MPOTEKAHMSI XUMHYCCKUX MPEBPAIICHUN B Pa3TAIHBIX
YCIOBHSIX Ha OCHOBE PACCMOTPEHHBIX DJJIEMEHTOB XUMUYECKOHW KHHETHKU U
TEPMOIMHAMHUKHU;

BBIYHCIIATh OTHOCUTEJIBHYIO MOJIEKYJISIPHYIO UM MOJIIPHYIO MacChl BEIIECTB,
MAacCOBYIO JOJI0 XMMHYECKOTO 3JeMEHTa Mo (opMyJie COECIUHEHHUS, MACCOBYIO
JIONIO0 BEIIECTBA B PAcTBOpPE, MOJBHYIO JIONI0 XUMHYECKOTO JJeMEHTa B
COCMHCHUH, MOJISIPHYIO KOHIIEHTPALMI0O BEHIECTBA B pPACTBOPE, HAXOIUTh
POCTENITy 0 (POpMYITy BEIIECTBA IO MAaCCOBBIM WJIM MOJIBHBIM JIOJISIM 3JIEMEHTOB,
MIPOBOJIUTH PACUETHI MO YPaBHEHUSM XUMHUYECKUX PEAKIMI C YYEeTOM HEI0CTaTKa
OJTHOTO W3 pPEareHTOB, MPAKTUYECKOTO BBIXOAA MPOJYKTa, 3HAYCHHsS TEIUIOBOTO
s dekTa peakiu, ONpeeNaTh COCTaB CMECEH;

coOmomaTe mpaBwia  Oe3omacHoW  paboThl B yabopatopuu  IpH
WCIIOJIb30BAaHUU XUMHUYECKONM TOCYJlbl W O0OOpyIOBaHUsS, a TakKe MpaBHiia
oOpalieHusl ¢ BEMIECTBAMHU B COOTBETCTBHHM C WHCTPYKIMSIMHU BBITOJTHCHUS
7a00paTOPHBIX OMBITOB M MPAKTUYECKUX PAOOT MO MOJYYEHUIO M COOMPAHUIO
ra3oo0pa3HbIX BeEIIECTB (aMMUaka M  YIIEKHUCIOro Ta3a) M PEUICHUIO
DKCIIEPUMEHTAJLHBIX 3aJad [0 TeMaM Kypca, TMPEeACTaBIATh PE3yIabTaThl
DKCIIEpUMEHTA B (pOpMe BBIBOJIOB, JOKA3aTEILCTB, Ipa)MKOB, TAOJIHI] M BBISBJISATH
AMIIUPUYECKUE 3aKOHOMEPHOCTH;

MPUMEHATH OCHOBHBIC OIEpAIlid MBICIUTEIBLHON NEATeIbHOCTH (aHAIU3 U
CUHTE3, CpaBHEHHE, O0O0OOIIEHHEe, CUCTEMATHU3allUI0, BbBIIBICHUE MPUUYUHHO-
CJIEICTBEHHBIX CBSA3€H) MPU U3YUYEHUU CBOMCTB BEILIECTB U XMMUYECKHX PEAKIIUH,
BJIAJIETh €CTECTBEHHO-HAYYHBIMH METOJIaMU MO3HaHUs (HAaOII0JIeHUE, U3MEpPEHUE,
MO/IEJIMPOBAHUE, SKCIIEPUMEHT (peabHbI U MBICICHHBIN);



OPUMEHATh  MpaBuia  0€30MacHOro  oOpallleHuss € BElIeCTBaMH,
UCIIOJIb3yEMbIMH B TIOBCEJHEBHOM JKM3HM, NIpaBWia IOBEAEHUS B LEIAX
cOepexeHus: 3J0pOBbSI W OKPYXKAIOIIEH NPUPOJAHON Cpeabl, MOHUMATh Bpes
(OmacHOCTh) BO3JEWUCTBHS HA JKHUBBIE OPraHU3MbI OMNpPENENEHHBIX BEIIECTB,
NOSICHATh Ha IMPUMEPAX CIOCOObl YMEHBIIECHUS U MPEAOTBPALIEHUS UX BPEIHOTO
BO3JICHCTBHUSI, 3HAUCHHE KUPOB, OEIIKOB, YTJIEBOJOB /Il OpraHU3Ma YEI0BEKa;

UCIIOJIB30BaTh TOJIyYEHHbIE MpEACTaBICHUS O cdepax MpodecCHOoHATbHON
NEATENbHOCTH, CBSI3aHHBIX C HAYKOW U COBPEMEHHBIMHU TEXHOJIOTUSMHU, KAK OCHOBY
Ui TIpOeCCUOHANIBHON OpUEHTAIlMM M JIJIi OCO3HAHHOTO BBIOOpAa XUMHH Kak
npoQHUIBHOTO TMpeAMeTa MPU NPOJOJIKEHUUM OOYUYEHHS Ha YPOBHE CpEIHETO
oO1ero o0OpazoBaHus;

y4acTBOBaTh BO BHEYPOYHOW MPOEKTHO-HCCIIEIOBATEIBCKON AEATEIBHOCTH
XUMHUYECKOM M XHUMHKO-IKOJIOTUYECKOM HamNpaBlIE€HHOCTH, MPHUOOPECTU OIIBIT
POBE/ICHUS] YUEOHBIX MCCIIEIOBAHUM B YCIIOBUAX 00pa30BaTENbHbBIX OPraHU3aIuH,
a TaKKe opraHu3auuii (HEHTPOB) JOMOTHUTEIBHOTO 00pa30BaHuUs AETEM.



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KIIACC
KoanvecTBo yacos JIEKTPOHHBIE
Ne HaumenoBanue pa3iesioB u (uu¢posBbie)
KonTtposbHble IIpakTH4eckue
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsbl

Pasnea 1. IleppoHavyanbHble XUMHYECKHE NIOHATHS

Xumusi — BaxkHast 00J1acTh
1.1 €CTECTBO3HAHMS M MPAKTHIECKOMN 10 2
JEeSITEIbHOCTH YeJIOBEKa

BerniecTtBa u xXuMuueckue
1.2 28 1
peakuuu

Utoro no pazneny 38

Paznen 2. BaxHeiilme npeacTaBuTe/ i HEOPraHU4eCKUX BelllecTB

Bosnyx. Ilonsrue o rasax.

2.1 19 1 1
Kucnopoa. Oxcuibt

59 Bonopoa. I[Tonstue o kucinorax u 8 1
COJISIX

53 Bopna. PactBopsr. [TonsTue 06 18 1 1

OCHOBAHUAX

OCHOBHBIE KJIACCHI
2.4 . 16 1 1
HEOPraHUYECKUX COSAMHEHUN

Hroro no pazneny 61

Paznen 3. Ilepuoagnuecknii 3axoH u Ilepuoguueckas cucrema xumnueckux 3jaeMmeHToB /I. U. MenneneeBa. CTpoeHne aToMOB.
XuMnueckas cBsizb. OKHCJINTETbHO-BOCCTAHOBUTEIbHbIE PeAKIIUN



[Tepuoanyeckuii 3aKOH U
[lepuoauueckas cuctema

3.1 18
XUMHUYECKHX djieMeHToB J[. 1.
Menneneea. CTpoeHHe aToma
XuMudecKkas CBA3b.
3.2 OKHCIIHTEIILHO- 16
BOCCTAHOBHUTEJIBHBIC PEaKIINN
Hroro mo pazneny 34
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 136

I[TPOT'PAMME



9 KUIIACC

KoaunvecTBo yacos JJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudposBbie)
Ne i/m Kourpoabnsie IIpakTHyeckue
NporpaMmmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypenI
Pasneu 1. BemecTBo 1 xXuMHYecKasi peaKknus
11 [ToBTOpEeHME U yriy6neHne 3HaHuM O 8
BEIIECTBE
12 OcHoBHbIE 3aKOHOMePHOCTI/I NpOTEKaHUs 14 1 1
XUMUYECKHUX PEaKIHii
13 DJEKTPONUTUYECKAS AUCCOIHALIHSL. 14 1 5
XUMHYECKHE PeaKIMy B pacTBOpax
Wroro mo pazneny 36
Paznesa 2. HemeTaibl M MX cOeIMHEHUS
51 OO01as xapakTepUCTHKa XUMUYECKUX g 1
' anemeHToB VIIA-rpymnmel. ["amorens:
OO0mmas XxapakTepuUCTHKa XUMUIECKUX
2.2 anemeHToB VIA-Tpynnsl. Cepa u eé 10
COCIIMHEHUS
OO011ast XapaKTepUCTHKA XUMHYECKUX
2.3 aneMeHToB VA-rpymisl. A30T, pochop 1 ux 12 1
COCIIMHEHUS
OO61mas xapakTepuCTHKa XUMUYECKUX
24 anemenToB |VA-rpynmel. Yriepon u 13 1 2
KpPEMHUU, UX coequHeHus. bop
Hroro mo pazneny 43



Pa3zgen 3. MeTa/sIbl M HX COeTUHEHUS

3.1 OO01me cBOiiCTBAa METAIIOB 10
3.2 Bakueinine MeTalIbl M UX COEOUHEHUS 22 1 2
Hroro no paszneny 32
Paznen 4. Xumus 1 oKpy:Kamomas cpeaa
41 BemecTBa 1 MaTepuansl B )KU3HU YEIIOBEKA. 5
' OCHOBBI PKOJIOTHYECKOUN TPAMOTHOCTH
Uroro no pazneny 5
Pa3nen 5. O0001meHne 3HAHUH
51 [ToBTOpEeHKE M 000OIICHUE 3HAHUA 10 5
' OCHOBHBIX Pa3/IeJioOB KypcoB 8—9 Ki1accoB
Hroro mo pazneny 10
PesepBHOE Bpemst 10
OBLIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 136 4 11







IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KoaunvecTBo yacos DJIeKTPOHHbIE
Ne Hara uugposeie
n/m Tema ypoxa Bcero Kontpouprbie  Ipaxririeckie u3y4yeHusi oOpa3zoBaTe/ibHbIE
padoThI padoThI pecypes!

[Ipeamer xumuu. Ponap XUMHUM B )KU3HU 1

YeloBeKa

[TonsiTre 06 MCTOPUU BO3HUKHOBEHHS U 1

pa3BUTHUS XUMHH. XUMUS B CUCTEME HAYK

Tena u BemecrBa. dusndeckue u 1

XUMHYECKHE CBOMCTBA BEILIECTB

Ou3nveCcKre U XUMHYCCKUE SIBIICHUS 1

[ToHsATHE O TEOPETHUECKUX METOAAX

MO3HAHUS B €CTECTBEHHBIX HayKax. 1

HcTounuku XuMuueckoi nHpopmarmu

IIpencraBienust 0 HAay4YHOM IO3HAHUM Ha

SMIUPUYECKOM YPOBHE: HaOJIOIEHHE,

U3MEepEeHHe, SKCIIEPUMEHT, MOJICTUPOBaHHE. 1

[TonsiTre o MeToax paboThl C XUMHUUYECKUMHU

BemectBamMu. O00py10BaHUE MIKOIHHON

XMUMHYECKOH 1abopaTopun

[IpakTnueckas padora Ne 1 o teme

"[IpaBusia paboThI B JIaAOOPATOPUH M PUEMBI 1 1

oOpariieHus ¢ 1a60paTOPHBIM
obopynoBanueM"

YucTele BELIECTBA U CMECH 1




CriocoOsI pa3eiieHus: cMecei

[TpakTuyeckas padora Ne 2 o Teme

10 "Paznenenue cmeceil (Ha mpuMepe OYUCTKH
MOBapeHHOM comm)"

11 ATOMBI U MOJIEKYJIBI

12 XUMHUYECKHUE IJIEMEHTHI

13 [IpocThie U CIIOXKHBIC BEIIECTBA

14 BeniecTBa MoJIEKyJISIPHOTO U
HEMOJIEKYJISIPHOTO CTPOCHUS

15 Xumunueckasi hopmyna. BaJeHTHOCTh aTOMOB
XUMHYECKHUX DJIEMEHTOB

16 3aKOH MOCTOSHCTBA COCTaBa BEIIECTB

17 Omnpenenenre BaICHTHOCTH aTOMOB 10
dhopmynaM OMHAPHBIX COCTUHEHHUM

18 OTHOcuTeNnbHAS aTOMHAs Macca.
OTHOCUTENbHAS MOJIEKYJISIPHAS Macca
Brrunciienns OTHOCUTENbHONU MOJIEKYJISIPHOM

19 MAacChl BEIIECTB, MOJISIPHOM MacChl, MACCHI
BEIIECTB U KOJIMYECTBA BELIECTBA

20 MaccoBast 10J1s XHMHUYECKOTO JIEMEHTa B
COETMHEHHUH

21 BrrurcneHuss MaccoBO# 101 XMMHUECKOTO
aJIeMeHTa 1o (hOpMyIie COeTUHEHUS

99 Haxoxxnenue npocreiiiieit popmyIibt
BEIIIECTBA 110 MACCOBBIM JIOJISIM 3JIEMEHTOB
Brruucnenus npocreiieit GopMyIibi

23 BELIECTBA [10 MAaCCOBBIM HJIM MOJIbHBIM

J0JIAM 9JICMCHTOB



24

KomunuectBo Beriectsa. Moib

BzaumocBs3b KOJIHW4YCCTBA, MaCChl U1 4YHUCJIa

25 CTPYKTYPHBIX €IMHUII BEIIECTBA

26 MoutsipHast Macca CMECH BEIIECTB

97 MouJibHas 10JISI XMMHYECKOT'O JIEMCHTA B
COCIUHCHUU

28 Haxoxnaenue npocreiimen popMyIbi
BCIIIECTBA 10 MOJIbHEIM JOJISIM 3JIEMCHTOB

29 XUMHUYECKHUE SBJICHNS. XUMHYECKash PEaKIIUs
U €€ MPU3HAKA

30 3aKOH COXpaHECHHS MAaCChl BEIIECTB

31 ATOMHO-MoIEeKyIsipHas Teopust. Ku3Hb u
nestenbHOCTHL M. B. JIomoHocoBa

32 XUMUYecKHe ypaBHEHHUS

33 Tumnbel XUMUUYECKUX PEAKIIHMA
PacuéTel mo XMMUYECKUM ypaBHEHUSIM

34 KOJIMYECTBA ¥ MAaCChl HCXOHBIX BEIISCTB WITH
MIPOJIYKTOB PEAKLUU
Brrunciienus mo ypaBHEHHSIM XUMHYECKON

35 peaKIMK: KOJIMYECTBA BEIIECTBA, MACCHI 110
W3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCe
pEareHTOB WX MPOYKTOB PEAKIIUU
Beruncnenus no ypaBHEHUSAM XUMHUYECKOU

36 pPEeaKIHK: KOJIMYECTBA BEIIECTBA, MACCHI 110
W3BECTHOMY KOJIMYECTBY BEIIECTBA, MAcCe
pEareHTOB WX MPOTYKTOB PEAKIIUU

37 O00011eHNE U CHUCTEMATH3alUs 3HAHUI

38 Konrponbnas padora Ne 1 o Teme



"BemecTBa 1 XuMHUeCKUE peakun'

39 Boznyx — cmech razos. [lonsarue o razax.

40 3akoH ABorazpo. MossipHbIil 00BEM ra3oB
Brruncienus o0béMa, KOIMYECTBA BEIECTBA

41 ra3a 10 U3BECTHOMY €0 KOJIMYECTBY
BELIECTBA, 00BEMY

42 OTHOCUTENbHAS IJIOTHOCTH Fa30B

43 Brrunciienns OTHOCUTENBbHON MIIIOTHOCTH
ra3os
Omnpenenenne OTHOCUTEIBHOU

44 MOJIEKYJISIPHOM MacChl Ta3000pa3HOTO
BEIIECTBA 10 U3BECTHON OTHOCUTEILHON
IJIOTHOCTHU
BrrunciieHuss OTHOCUTENBHON MOJIEKYJIAPHOU

45 Macchl Ta3a Mo U3BECTHON OTHOCUTEIBHOM
MJIOTHOCTHU

46 OOBbEMHBIE OTHOLICHUS Ta30B MIPH
XUMHYECKUX PEaKIUIX

47 Boruncnenus 00bEMOB ra3oB 110 ypaBHEHUIO
XUMHYECKON peakiuu

48 Kucnopos — 371€eMEHT U IPOCTOE BELLIECTBO

49 Oxcuasl

50 CriocoObI oNTy4eHHs KUCIOpoia B
71a00paTOPUN U TPOMBIIIIICHHOCTH
[TpakTuyeckas padora Ne 3 o Teme

51 "TTonmy4yenue u coOupaHue KUCI0po/a,
M3y4YeHUE €ro CBOMCTB"

52 KpyroBopot kuciopoza B npupoe



53

54

55

56

57

58

59

60

61

62

O30H — ayutoTpoInHas MOAH(pHUKALINS
KHCIIOpOJa

TennoBoii 3¢ hekT XUMUIEeCKOl peakiui,
TEPMOXMMHUYECKUE YPABHEHUS, K30~ U
SHIOTEPMUYECKHE PEAKIINH

Tonmueo. Ucnons3oBanne Y11 U MCTaHa B
Ka4CCTBC TOIIJIMBA. 3arp;13HeHI/Ie BO3ayXxa.

Brrunciienus mo ypaBHEHHSIM XUMHYECKON
PEaKIuu: KOJINYeCTBa BEIIECTBA, 00bEMA,
MAacChl [0 U3BECTHOMY KOJUYECTBY
BelIeCcTBa, 00BEMY, Macce peareHTOB WK
MPOJIYKTOB PeaKluu

Kontponbnas padora Ne 2 o teme "Boznyx.
Kucnopon. Oxcuasr"

Bomopos — 37eMeHT 1 IPOCTOE BEMICCTBO

Crioco0sI MoTydeHus: BOAOPoaa B
1abopaTopuu U MPOMBIIUICHHOCTH
[TpakTrueckas padota Ne 4 o Teme
"[Tonyuenue u cobupanue BOIopoaa,
W3yYE€HHUE €ro CBOMCTB"
Hcnonb30BaHue BOJIOPO/A B KAUECTBE
TOIUTMBA

[TonsiTre o kucnotax u coisx. Cocras
KHUCJIOT U COJIEH

63

Brruucnenus 06b€ma, KoudyecTBa BeIecTBa
rasa o U3BECTHOMY €ro KOJIMYECTBY
BEIIIECTBA MU 00BEMY

64

Brruncnenus 00bEMOB ra3oB 10 ypaBHEHUIO



65

66

67

68

XUMHUYECKON peakiuu

Brrunciienus mo ypaBHEHHSIM XUMHYECKON
pEaKIuu: KOJINYEeCTBA BEIIECTBA, 00bEMA,
MACCBI 110 U3BECTHOMY KOJIUYECTBY
BEIIECTBA, 00BbEMY, Macce peareHToB Win
MPOAYKTOB PEAKIUU

dusnueckue cBoiicTBa Boabl. Boga B
MpUPOJIE

AHaNW3 U CUHTE3 — METO/Ibl U3YUEHUS
cocTaBa BOJBI

XUMHUYECKHE CBOUCTBA BOAEI

69
70

CocTaB OCHOBaHUH

PactBopE1. PacTBOpHMOCTE BElecTB B BOJIE

71

HacelimienHbie ¥ HEHACHIIIICHHEIE,
KOHLIEHTPUPOBAHHBIE U pa30aBIICEHHbIE
pacTBOpHI

72

Crioco05b1 BBIPAXCHHA KOHOCHTPAIlUH
pacTBOpPOB: MacCOBasA OOJIA paCTBOpéHHOFO
BCIICCTBA, MOJIIpHAass KOHIICHTPAI WA

73

74

[TpakTueckas padota Ne 5 o Teme
"I[IpuroroBieHre pacTBOPOB C ONPEICTAEHHOU
MAacCOBOM J0JIei paCTBOPEHHOTO
BemectBa.[Ipurorosnenue pacTBOpoB ¢
ONPEACIIEHHON MOJISIPHOM KOHLEHTpALIUEN
pacTBOpEHHOTO BeliecTBa

Brluucnenus ¢ uCnosib30BaHUEM MOHATHUS
«MaccoBas J10J1s1 BELIECTBA B paCTBOPE»

75

Brranciaenus ¢ Ucnoab30BaHUEM ITOHSATHUS



«MOJISIpHAsi KOHIIEHTPALUs paCTBOPEHHOTO
BEIIIECTBA»

Ponsb pPacTBOPOB B IPHUPOAC U KU3HU

76 genmoBeka. KpyroBopot Bo/bI B IpUPO/IE

77 3arpsi3HeHue NpupoaHbIX Boja. OxpaHa u
OYHUCTKA MPUPOTHBIX BO/I.
Berarcnenus ¢ uCoyib30BaHueM TpadukoB

78 PacTBOPUMOCTH JJIsl pacu€TOB
PacTBOPUMOCTH BEIIECTB

79 BrrurcneHus ¢ UCIoJIb30BaHUEM TTOHSITHS
«MaccoBast JIOJISI BEIIECTBA B PACTBOPE»
BrrurcneHus ¢ UCIoJib30BaHUEM MOHSTHS

80 «MOJISIpHAsI KOHIICHTPAIUS paCTBOPEHHOTO
BEIIECTBA»
Brruncnenus ¢ ucnosib30BaHueM rpadukoB

81 PacTBOPUMOCTH JJIsl pacu€TOB
PacTBOPUMOCTH BEIIECTB

82 O06001IeHEe 1 cucTeMaTh3alus 3HaHUi
Konrponbnas padora Ne 3 o Teme

83 " "

Bonopona. Boxa. PactBopsl. OcHoBaHUs

84 Oxcunpl: cocTaB, kiaccupuKanus,
TpPUBHAJIbHbIE Ha3BaHUS

85 [TosrydeHne 1 XUMUYIECKUE CBOWCTBA OKCHUIOB

86 [TonsiTHE O TUAPOKCHUIAX — OCHOBAHUSX U
KHCIIOPOJICOICPIKAMIUX KUCIOTaX

87 dusnueckre U XMMHUYECKHUEe CBOMCTBA KUCIIOT

88 [TomyyeHne KUCIOT

89 Knaccudukanus ocHoBaHUN



90

91

92

93

94

[{énoun, Ux cBOWCTBA U CLIOCOOBI MOTYUEHUS
HepactBopumble 0OCHOBaHHUSI, ©X CBOMCTBA U
CIOCOOBI OJTYYEHUS

[Tonsitne 06 aMpOTEpHBIX THAPOKCHIAX:
XUMHUYECKHUE CBOICTBA U MOJIyYEHUE.
[IpumeneHne BaKHEUIIMX OCHOBAHUM

Comnu: cocras, Kiaccupukanus,
TPUBHUAJIBHbBIC HA3BAHUS

dusndueckre U XUMHUUECKHE CBOMCTBA COJIEH.
ITonyuyenue conen

95

96

97

98

99

['eneTnueckas cBsI3b MEXKIY KilacCaMu
HEOPraHUYECKUX COCIUHEHUN

[TpakTrueckas padorta Ne 6. Pemenue
AKCIIEPUMEHTAJIbHBIX 3a/a4 110 TeME
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX
COETUHECHUI

Brruncnenus no ypaBHEHHAM XUMHUYECKOU
pEaKIMU: KOJIMYECTBA BEIECTBA, 00bEMA,
MAacChl 110 U3BECTHOMY KOJINYECTBY
BellleCTBa, 00BEMY, Macce peareHTOB WK
IIPOIYKTOB PEAKLIUU

Brruncnenus maccel IpOAYKTa peaKkIuu 110
U3BECTHOM MAcCe OJHOTO U3 UCXOJHBIX
BEIIECTB, B35ATOrO B BUJIE PACTBODA,
COJIEPIKAIIIEr0 ONPEAEIEHHYI0 MAaCCOBYIO
JIOJIF0 PAaCTBOPEHHOTO BEILECTBA

Kontponbnas pabota Ne 4 mo teme
"OCHOBHBIE KJIACChl HEOPTaHUYECKUX




coenrHeHnn"

[TepBble MOMBITKY KJIacCH(pUKAIUN

100
XUMUYECKUX 3JIEMEHTOB

101 [TonsiTHE O TpyMITax CXOIHBIX AJIEMEHTOB

102 DneMeHTHI, KOTOpble 00pa3yroT aM(OoTepHbIE
OKCHJIBI ¥ TUIPOKCHUIBI

103 [lepuonnueckuii 3akoH. OTKpBITHE
[Tepuoanueckoro 3akoHa
KopoTtkonepuoanas u JUIMHHOTIEPUOIHAS

104 dbopwmsl [leproanaeckoit cucTeMbl
xuMuueckux anemMeHToB (.M. Menneneesa

105 [Tepuoapl u TpynIBI

106 OCHOBHBIE CBEJICHHS O CTPOCHUHU aTOMOB

107 CocTaB aTOMHBIX S/Iep

108 N3oTonbl kak pa3HOBUIHOCTH aTOMOB
XUMHUYECKOT0 JIEMEHTA

109 DNEeKTPOHBI

110 DneKTpoHHas OpOUTAIIb

111 DHepreTuvecKre ypoBHU U MOAYPOBHU
aroma; S-, p-, d-opouTanu

112 DNEeKTpOHHBIE KOH(UTYPAIH U AJIEKTPOHHO-
rpadudeckue GopMysbl aTOMOB
CtpoeHue 31eKTPOHHBIX 000JI0YEK aTOMOB

113 nepBbIX 20 XUMHUYECKUX JIEMEHTOB
[Tepuoanueckoii cucremsl [I.1. Menneneena

114 3aKOHOMEPHOCTH U3MEHEHHSI pajyca

AaTOMOB XUMHUYCCKUX DJICMCHTOB,



METaJUTMYECKUX U HEMETAJUTMYECKUX CBOMCTB
0 TPpyNIaM U rnepuojaam

H3meneHnne cBOCTB cOeAUHEHUN
115 XUMHUYECKHUX AJIIEMEHTOB B NIEPUOAAX U

rpymmnax

XapakTepucTuKa XMMHUYECKOT0 JIEMEHTA 110
116 ero nosioxkeHuto B [lepuoanueckoii cucreme

J.N. Menaeneena

3nauenue [lepuonnyeckoro 3aKoHa u
117 [Teprnoanueckoi CHCTEMBl XHMHUYECKUX
AJIEMEHTOB JIJISl Pa3BUTHsI HAYKU U TIPAKTUKHU

BJ'IGKTpOOTpI/IHaTeJ'IBHOCTB XHUMHUYCCKUX

118
2JIEMEHTOB

119 KoBasieHTHas nosspHas CBsA3b

120 KoBaneHnTHas HenossipHast CBsI3b

121 Honnas cBs3b

122 DJIEKTPOHHBIC U CTPYKTYpPHBIE (hOPMYJIIbI
BEIIIECTB

123 Kpucrammdeckue u amopHbIC BEIECTBA

124 Tunsl KPUCTATITMUECKHUX PEIIETOK U UX
XapaKTePUCTHKHI
[TpuumHBI MHOTOOOPA3Ms BEIIECTB,

125 3aBHCHMOCTb CBOMCTB BEIIECTB OT COCTaBa U
CTPOCHHUS

126 CreneHnb OKUCIEHUS

127 OKHCIIUTENEHO-BOCCTAHOBUTEIIbHBIE PEAKLIUU

128 XUMHYECKHE dJIEMEHTHl — OKHUCIHUTEIU U

BOCCTAaHOBUTCIIN



CocTaBiieHHEe ypaBHEHUH OKHCIUTEIIBHO-
129 BOCCTAHOBUTEIBHBIX PEAKIIMIA, METO] 1
AJIEKTPOHHOTO OanaHca

Beruncnenus no ypaBHEHUAM XUMHYECKOU
PEAKIMU: KOJIMYECTBA BEILIECTBA, 00bEMA,
130 MAacChI 110 U3BECTHOMY KOJIMYECTBY 1
BElleCTBa, 00BEMY, Macce peareHTOB WIN
IIPOAYKTOB PEAKLUHU

Brrunciienus npocreimen MOJeKyJJISpHOU
131 (bopMyIIBI BEIIECTBa MO0 U3BECTHBIM 1
MacCOBBIM J0JISIM 3JIEMEHTOB

132 O0001IeHre U cHCTeMaTU3alus 3HAaHU ! 1
133 Kontponbnas pabora Ne 5 mo teme 1
"Ctpoenue aroma. XuMU4ecKkas CBs3b"
134 PesepBHbIil ypok
135 Pe3epBHBII ypok
136 PesepBHbIii ypox 1
OBILIEE KOJIMYECTBO YACOB I10 136

I[TPOTPAMME



9 KUIIACC

KosmuecTBo yacos DJIeKTPOHHbIE
Ne aTa ngposbie
n/n Tema ypoxa Bcero Kontporbrbie  Ipaxririeckie ilsyqenml 26[()1:;0B3Te.ﬂbﬂble
padoThI padoThI pecypesI
1 CtpoeHue aToMOB 1
[TocnenoBatenbHOCTD 3aMOTHEHUS
2 AJIEKTPOHHBIX OPOUTAIEH aTOMOB MaJIbIX 1
NEepUOIOB
3 Oco0eHHOCTH 3aIIOJTHEHHUS TIEKTPOHHBIX 1
opbuTaneil aToMoB OOJIBIIUX MEPHOOB
CreneHp OKUCICHHS U BAJIGHTHOCTb
Buner xumMudeckoit cBsI3n 1
OOMeHHBII 1 JOHOPHO-aKIETOPHBIN
6 MEXaHU3M 00pa30BaHMs KOBAJIEHTHON 1
CBs3U. MeXMOJIEKYIIIpHBIC
B3aUMOJICUCTBUSA
THUIbl KPUCTAINYECKUX PEIIETOK,
7 0COOEHHOCTH CTPOCHMSI KPUCTATITMYECKUX 1
pemeToK
3aBUCUMOCTb CBOMCTB BEILLIECTBA OT THIIA
8 KPUCTAJUTMYECKOM PEMIETKN U BUA 1
XUMHYECKOH CBS3H
9 Knaccugukanus Xumuueckux peakuui mno 1
Pa3IUYHBIM MPU3HAKAM
10 OHepreTuka XMMHUUYECKUX pPEeaKIUM. 1

TennoBoi 3pPeKT XMMUIECKON peakIuu



11

12

13

14

15

16

17

18

19

20

3akoH ['ecca 1 ero ciaeacTBus

Brraucnenus 1o TCPMOXUMHUYCCKOMY
YPaBHEHMIO PEAKIMU: TeTI0BOTo 3 dekra
XUMUYECKON PEAKLIUHU 10 KOJIMYECTBY
BElIECTBa, Macce Win 00bEMY
pOpearupoBaBIIETO WIH
00pa30BaBIIETOCS BELIECTBA

[ToHsATHE O CKOPOCTH XUMUYECKON
peaxkiuu. 3aKOH JIEHCTBYIOIIMX Macc

OHneprus aktusauuu. Ilonarue o karanuse.
®epmeHTbl. UTHrHOUTOPHI.

®DaKTOPHI, BIUSAIONINE HA CKOPOCTh
XMMHYECKON peaKIuu

IToasATHE O XUMHYECKOM PaBHOBCCHUH,
npuHiun Jle [latense

@DakTOpHI, BIUAIOLIME HA COCTOSHUE
XUMHUYECKOIO0 PaBHOBECHS.
[Iporuo3upoBanue BO3MOKHOCTH
IIPOTEKAHUS XUMUUYECKUX NIPEBPAILEHUN B
Pa3JINYHBIX YCIOBHSAX

OKHCIUTETHHO-BOCCTAHOBUTEILHBIC
pe€aKuuun

BaxHble OKHCIUTEIN M BOCCTAHOBUTEIIH.
HepMaHraHaT Kaausa

CBoliCTBa IPOCTHIX BEIIECTB — METAIJIOB
1 HEMETAJUIOB, KACJIOT U COJEH — B CBETE
IpeACTaBICHUN 00 OKUCIUTEIIBHO-
BOCCTAHOBUTEJIBHBIX PEAKLUAX




[IpakTuyeckast padora Ne 1. Pemenue
9KCIIEPUMEHTANIBHBIX 3371a4 110 TeMe

21 «OKHCIUTENbHO-BOCCTAHOBUTEIbHbBIE
peaxknumn»
Kontponbnas pabota Ne 1 o reme

22 «OCHOBHbIE 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHYECKHX peaKLuin»

93 PacTBOpenue kak GU3NKO-XUMHUYECKHUI
IIPOLECC

24 OJEKTPOIUTHI U HEBJIEKTPOIUTHI

25 Teopust 31eKTPOIUTHUECKON TUCCOIHALINU

%% HoHHOoe npousBeneHue BOABI.
Bopopoanslii moka3zatenb

97 OEeKTPOIUTHYECKAS] JUCCOLMALIUS KUCIIOT,
OCHOBAaHUH U COJIeH

28 Peakiun noHHoro oomMeHa
CBoiicTBa KHCIOT, OCHOBAaHUM U COJICH B

29 CBETE MpeACTaBICHUI 00
ANEKTPOIUTUYECKOHN TUCCOLAlNN

30 KadecTBeHHBIC peakiiy HA HOHBI
[Ipaktuyeckast pabora Ne 2. Pemenue

31 IKCIEPUMEHTAIBHBIX 33/1a4 110 TEME
«DNEKTPOIUTHIECKAS TUCCOLTUATIHSDY

32 I'unponus conen

33 HoHHble ypaBHEHHUs THIPOJIN3A COJIEeH
[IpakTuyeckas pabora Ne 3. Pemenue

34 AKCIEPUMEHTAIBHBIX 33/1a4 10 TEME

«'maponus conein»



Breranciaenus Macchl mpoaAyKTa pCakinu 1mo
W3BECTHOM Macce OAHOI'O U3 UCXOJHBIX

35 BEIIIECTB, B3SITOTO B BUJIE PACTBOPA,
COJIEpIKaIIero ONpeneaEHHYIO
KOHIICHTPAIUIO PACTBOPEHHOTO BEIIECTBA
KonTponshas padora Ne 2 o teme

36 "DIIEKTPONUTHIECKAS JUCCOIIHALIHS.
XUMUYEeCKUE peakluu B pacTBopax”

37 OO11ast XapaKTepUCTHKa HEMETAIUIOB

38 OO0mias XxapakTeprucTHKa rajJJOreHOB

39 XUMHUYECKUE CBOMCTBA rajJOT€HOB.
XUMHYECKUE CBOMCTBA XJI0pa

40 XnopoBogopoa. CoJisiHast KUCJIOTa
[Tpaktruueckas padota Ne 4 mo Teme

41 "ITomydeHue CONSTHONM KUCIOTHI, U3yYCHHE
e€ cBoicTB"

42 [TonsiTHE O KUCIOPOACOAEPKAIINAX
KHUCJIOTax XJIopa U UX COJSIX
Brruncnenus mo ypaBHEHUSIM XUMHUYECKUX

43 peakiuii, eciu OJJUH MX PEarcHTOB JaH B
M30bITKE

44 Baxnerimuve coeIMHEHUs XJI0pa U UX
HaXO0XJICHUE B IPUPOJIC

45 OO6mras xapakrepucTrka 3JeMeHToB VIA-
y0) 7000131

46 CrtpoeHue u CBOICTBA MPOCTOTO BEIIECTBA
cepbl. AJUIOTPOIIHbIE MOAU(UKALIMY CEPbI

47 CepoBogopon, cTpoeHne, GU3NIECKUEe U




XUMHUYECKUE CBOMCTBA

48 Oxcupl cepbl

49 CepHucras KUCJI0Ta U €€ COJIH.

50 Cepnas kucioTa 1 €€ coiau

51 [IpoMblITIEHHOE TTOJTYYEHHUE CEPHOM
KHUCIIOTBI
Haxoxnenue cepbl 1 €€ COETUHEHUN B

52 npupojie. XUMHUECKOe 3arps3HeHHe
OKpY>KaroIIel cpelibl COEAMHEHUSIMU CEPbI
Brruncnenust Macchl IpOAYKTa PEaKIUH 110

53 U3BECTHOM MaccoBOM (00BEMHOI) 10TE
(%) ero BbIX0oa OT TEOPETUUECKHU
BO3MOXHOTO
Borunciaenus MmaccoBoii (00bEMHOI) 10JIH

54 (%) BBIXOAA MPOAYKTA PEAKIIMH 11O
U3BECTHOI Macce (00BEMY) HCXOTHOTO
BEIECTBA U MIPOIYKTA PCAKITUU

55 OO11ast xapakTepucTHKa 3J1eMeHTOB VA -
TPYMIIBI

56 A30T, pacpocTpaHeHue B IpUpo/IE,
busnyeckue 1 XUMUIECKHE CBONCTBA

57 AMMHaK, ero Gpu3NYeCKue U XUMUIECKUE
CBOMCTBA

58 Coau aMMOHUS
[TpakTrueckas padota Ne 5 mo teme

59 "[Tonyuenne aMmMuaka, H3y4eHHUE €ro
CBOMCTB"

60 Oxcupt azota (I, 11, I, 1V, V)



61

62

63

64

65

A3oTucTas KucioTa. A30THasi KUCIOTa
[IpombllIIEHHOE MTOJTyYE€HHUE a30THOM
KHCIIOTBI

Hurtpatsl u HUTpUTBI. XMMHUYECKOE
3arpsI3HEHUE OKPYIKAOLIEN Cpebl
COEIMHEHUSIMH a30Ta

®ochop, amnoTponHbie MOIUPUKALNN
docdopa

Oxcunpt pocdopa (I, V) u hochopras
KHCJIOTa

66

67

68

69

70

[TonsiTe 0 MUHEPAJIBHBIX YI0OPEHUSIX.
3arpsi3HeHUE MPUPOIHBIX BOJOEMOB
COEMHEHUSIMH a30Ta u pochopa
VYrnepon, ero asioTponHble MOIUPUKALIUN
Y CBOMCTBA

Oxkcupsl yraepoja, ux pusudeckue u
XUMHYECKHE CBOMCTBA. DKOJIOTHUECKUE
po0JieMbl, CBSI3aHHBIE C OKCUIOM
yriepona (1V)

[Mpaktudeckue padboTsl Ne 6 o Teme
"IMonyuenue oxcuaa yriepoaa (1V) u
W3Yy4YEHHUE €ro CBOMCTB"

VYroapHasg KUCIIOTa U €€ COJIN

71

72

HepBOHaLIaJ'IBHBIe MIOHATHS 00
OpTraHUYCCKUX BCIICCTBAX KaAK O
COCIUMHCHUAX yIJICpoaa

[TpupoiHbIE HCTOUHUKH YTIEBOIOPOAOB U
UX POJIb B OBITY U POMBIIUIEHHOCTH



73

74

75

76

77

78

79

80

81

82

TTousTre 0 OMOJIOTUYECKH BaKHBIX
OpPTraHUYECKUX BEIIECTBAX — KHUPAX,
OesKax M yriieBoJax

Kpewmuuid, ero ¢puznyeckre 1 XuMHUECKUE
CBOMCTBA

Oxkcua kpemuust (1V), kpemaneBas
KHUCJI0Ta, CHIIUKATHI

bop. bopHas kucnora

[IpakTuyeckast pabora Ne7. Pemenune
HKCIIEPUMEHTAJIbHBIX 3a/1a4 110 TeME
«Baxaenne HeMeTalluIbl ¥ UX
COCIUHCHUS

Brruncnenust maccsl (00bEMa; H.Y.)
MPOIYKTa PEaKIUH 110 JAHHOHN Macce
(00BEMY) HCXOTHOTO BEIIECTBA,
COJICPIKAIICTO OMPENCIEHHYIO MACCOBYIO
JIOJTIO TIpUMeECEH

KonTtponsnas padora Ne 3 o teme
«Baxueine HeMeTauIbl U UX
COCITUHCHHUSIY.

OO01m1ast XapaKTepUCTHKA XUMHYECKUX
3JIEMEHTOB — METAJIJIOB HA OCHOBAaHUM UX
nonoxenus B [ICXD /.. Menneneena
Meramnst A- u b-rpynn

Mertannudeckast CBsI3b U METAJUIMUECKas
KpUCTAJUITMUECKas pelIETKa. 3aBUCUMOCTh

(bu3nYeCKuX CBONCTB METAIIJIOB OT
CTPOCHHS KPUCTAJIOB




83

OO01me XUMHUYECKUE CBOIICTBA METAJLIOB

O611me cnocoObl MOTYyYeHHS METAILIOB,

84
MeTtamyprus. CriiaBbl
DJIEKTPOJIN3 PACIIJIABOB U PACTBOPOB COJIECH

85 KaK OJIMH U3 CTIOCOOOB MOTyUYEHHS
METAJI0B

86 Brraucienus mo ypaBHEHUSM DJICKTPOITH3a
pacIuIaBoB ¥ pacTBOPOB BEUIECTB

87 [TonsTHE 0 KOPPO3UU METAIIIOB
Brrancinenuns cocraBa cMeceil ¢

88 HCITOJIb30BAHUEM PEIICHUS CUCTEM
yYpaBHEHUH

89 Paznmmunble THIBI BEIYHCIIEHUH 110
YpaBHEHUSM XUMHUYECKUX PEAKITUN

90 Mertamner A-rpymin. [enodrsie MeTamibl

01 Haxoxnenue B npupoje. CBocTBa
HIEJIOYHBIX METAIIOB

92 OKCcHIbl ¥ THAPOKCUIBI HATPUS U KATUS

93 IllenoyHO3eMeIbHBIC METAILIBI

94 Baknenmme coeTMHEHUS KaJIbITHS,
CBOICTBA, TPUMEHEHUE

95 JKEcTKOCTh BOMBI U CIIOCOOBI €€
yCTpaHEHHUS
[IpakTuyeckas padora Ne 8 o teme

96 "YécTKoCTh BOIBI M METOJIBI €8

ycTpaHeHus"

97

AoMuHUA




AmpoTepHbIe CBOIICTBA OKCHJIA H

%8 TUIPOKCH/IAa ATFOMUHUS

99 OO01mas xapakTepucTuKa MeTamioB b-
rpymi (TOOOYHBIX TOATPYIIIT)

100 [TepBoHayanbHbIE IPEACTABIECHUS O
KOMIUIEKCHBIX COEAMHEHUAX

101 Menp u cepebpo

102 [IpencraBneHus 06 aMMHAYHBIX
KOMIUIEKcax cepedpa u Meau

103 Huak

104 AmpoTepHbIe CBOICTBA OKCHIA U
TUIPOKCHUIA IUHKA

105 Keneso

106 Oxcunpl, Tupokcu bl U conu xenesa (1) u
xenesa (1)

107 YyryH u cTanap — CILIaBbI JKeje3a
[Tpaktuueckas padota Ne 9. Pemenne

108 SKCHEPUMEHTAIIbHBIX 33/1a4 110 TEME
«BaxHeiiue MeTamuIbl ¥ KX COSTUHEHUS
Brruncnenus cocraBa cmecen ¢

109 WCITOJIb30BAHUEM PEIICHUS CUCTEM
ypaBHEHUH

110 PaznuyHble TUIIBI BBIYUCIEHUN O
YPaBHEHUSM XUMHUYCCKHUX PEaKIIHN

111 KonTtponbHas padora Ne 4 o Teme
«BaxHeiilue MeTamuIbl U KX COSTUHEHHS)

112 be3omnacHoe ncnoiib30BaHNuEe BEUIECTB U

XUMHUYECKHUX peakiuil B ObITY



113

114

115

116

117

118

119

120

121

122

HoBbie MmaTepuaibl U TEXHOJIOTHH.
[IpuHIMIIBI «3€IEHON XUMUK)

XuMUs U 300pOBbE

XUMHUYECKOE 3arpsi3HEHNE OKPYKaroIIeH
cpenbl. [loHsTHE O NTpEAEIBHO JOMYCTUMOMN
koHueHTparuu Bemiects (ITAK)
DKOJIOTHYECKHUE TPOOIEMBI, CBSI3aHHBIC C
COEIMHEHUSIMHU YTJIEPO/JIa, a30Ta, CEPBHI,
TSDKENBIX MeTaioB.Poiab Xxumuu B
PEIICHUH SKOJIOTHYECKUX MPoOIIeM

[Tepnoanueckuit 3akoH u [lepnoanueckas
CHUCTEMA XMMHUYECKHUX DJIEMEHTOB B CBETE
TEOpUU CTPOCHHS aToMa

3aKOHOMEPHOCTH B U3MEHEHUU CBONCTB
XUMHWYCCKHUX DJICMCHTOB U UX COG)II/IHGHI/Iﬁ
B [IEPUOJAX U IPYIIax

CrpoeHnue BeniecTBa B TBEPIOM, KUJIKOM U
ra3000pa3HOM COCTOSTHUU. Bubl
XUMHUYECKON CBSA3U

Knaccudukanus XuMUYECKHX PEaKIui 1Mo
pa3IUYHBIM NPU3HAKAM

[IporHo3upoBaHue BO3MOKHOCTU
IPOTEKAaHUSI XUMUYECKUX MPEBpAILlEHUN B
Pa3IMYHBIX YCIOBHUSIX HA OCHOBE
MPECTaBICHUA XUMHUYECKONH KHHETUKU U
TEPMOJUHAMUKHU.

XUMHUYECKUE PEAKIIMU B PaCTBOPAX.
I'uaponus conen




CBoiicTBa KMCJIOT, OCHOBAaHHI U COJIEH B

123 CBETE MpeACTaBICHUHN 00 1
AIEKTPOIUTUYECKON TUCCOLUAIIUN

124 OKHCIUTENEHO-BOCCTAHOBUTEITHHBIC 1
peakuu. DIEKTPOIIHU3.
[Tpaktrueckas padota Ne 10. Pemenue

125 9KCIIEPUMEHTAJIbHBIX 33a4 110 TEME 1 1
«XHUMHUYECKHE PEAKLII
[TpakTrueckas padota Ne 11. Pemenue

126 AKCTICPUMEHTAIIBHBIX 3a]1a4 110 TEME 1 1
«MeTanbl, HEeMETaJTBl U UX COSTUHEHUS

127 PesepBHBIT ypok 1

128 PesepBHbIil ypok 1

129 PesepBHBIT ypok 1

130 PesepBHEIi ypok 1

131 PesepBHbIif ypok 1

132 PesepBHbIit ypok 1

133 PesepBHbIil ypok 1

134 PesepBHblIil ypok 1

135 PesepBHbIil ypok 1

136 PesepBHbIit ypok 1

OBIIEE KOJIMYECTBO YACOB I10 136 11

I[TPOTPAMME






IPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOMOBPA3OBATEJbHOM [TIPOI'PAMMOBI

8 KIIACC
Kon .
IIpoBepsiemble IpeMeTHbIE Pe3yJIbTATHI 0CBOCHUSI OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOrpaMMbl OCHOBHOI0 00111er0 00pa3oBaHus
pe3yJibTaTa
1 o Teme: «IlepBoHaYanbHBIE XUMUUECKUE TIOHATHS»
PacKpbIBaTh CMBICI OCHOBHBIX XMMMUYECKHUX IOHSATHI: aToM, MOJIEKYIa,
XUMHUYECKUH 3JIEMEHT, IPOCTOE BEIIECTBO, CJOXKHOE BEIIECTBO, CMECh
(omHOpOIHAS M HEOJHOPOJHAsS), BAJIECHTHOCTh, OTHOCUTEIbHAS aTOMHasi U
MOJIEKYJISIpHAsi Macca, KOJUYECTBO BEILECTBAa, MOJIb, MOJIApHAs Macca,
1.1 MaccoBasi J0JIsT XUMHUYECKOTO JIEMEHTa B COCAMHEHUH, MOJISIPHBIN 00BEM,
XMMHYECKas peakuus, KiacCu(UKalus peakluil: peakuuu COEeJUHEHUs,
peaKkiMy pa3iokKEeHUs, PEeaKkIMM 3aMELICHMs, pEeakluu OOMeHa, JK30- U
SHIOTEPMHUYECKHE pPEaKIMu, TeIoBod 3(dekr peakuuu, pacTBop,
MaccoBasi 10J1 BELIECTBA (MIPOLIEHTHAs KOHIIEHTPALHs) B pacTBOpe
12 WIIIOCTPUPOBATh  B3aUMOCBSI3b OCHOBHBIX XMMHUYECKMX HOHATHH WU
' MIPUMEHSATH 3TH MOHATHUS IPU OMUCAHUU BEILECTB U UX MPEBpaIlleHUH
13 UCIIOJIb30BaTh XUMUYECKYIO CHMBOJIMKY ISl COCTaBJICHUS ()OPMYJT BEIIECTB
' Y YPaBHEHUN XMMHUYECKUX PEaKIMi
14 PacKpbIBaTh CMBICII 3aKOHOB COXPAaHEHHUs MacChl BEIIECTB, IOCTOSHCTBA
' COCTaBa, aTOMHO-MOJIEKYJIIPHOIO yU€HUs, 3aKOHa ABOTraipo
1.5 OIIpeIeNIATh BAJIGHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COEAMHEHUIX
16 KJIacCCU(PUIIUPOBAaTh XUMHUYECKHE peakuuu (10 YHCIy M COCTaBy
' YUYaCTBYIOIIMX B PEAKIMH BEIIECTB, 110 TEIUIOBOMY 3 dekry)
1.7 BBIYHCIIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEILIECTB
18 BBIUMCIIATD MAacCOBYIO JOJIO XHMMHYECKOTO JJIeMeHTa 1o (opmyIe
' COEMHEHUS,
1.9 BBIYMCIISITH MAaCCOBYIO JIOJIIO BELIECTBA B PACTBOPE
110 INPUMEHATh €CTeCTBEHHOHAYYHbIE METO/Abl MO3HAHUS — HaOJIOJCHHUE,
' U3MEpEHUe, MOJCIINPOBAHHE, SKCIIEPUMEHT (pealibHbIN 1 MBICIICHHBIH)
2 [To Teme: «Baxunelmme npeIcTaBUTEIM HEOPTAaHUYECKUX BEIIECTB)
91 pPacKpbIBaTh CMBICI OCHOBHBIX XMUMHUYECKHX IOHATUH: OKCHJ, KHCIIOTA,
' OCHOBaHHE, COJIb
99 ONpeAeNsATh MPUHAAJICKHOCTh BEHIECTB K ONpPENCNIEHHOMY Kiaccy
' coeanHeHui o gopmynam
2.3 KJIaCCU(UIIMPOBATh HEOPTAHUYECKUE BEIIECTBA
94 XapakTepu3oBaTh (ONUCHIBATh) OOIIME XUMHUYECKHE CBOMICTBAa BEILECTB

PAa3JIMIHBIX KJIACCOB, MOATBCPIKAAA OIHNCAHUC IMPUMCPAMHU MOJICKYJIAPHBIX



2.5

2.6

ypaBHCHI/Iﬁ COOTBCTCTBYIOIINX XUMHUYCCKUX peaKHI/Iﬁ

IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT MX Kay€CTBEHHOI'O
COCTaBa, BO3MOYKHOCTH IPOTEKaHUs XHMMHYECKUX IPEBPAICHUN B
Pa3IMYHBIX YCIOBUAX

CJIEZIOBATh MPABUIIAM IOJIb30BAHHSI XUMHUYECKOH MOCY0H 1 J1ab0paTOpHBIM
o0opynoBaHHEM, a TakXkKe IpaBUIaM OOpalleHuss C BELIECTBAMU B
COOTBETCTBHUM C HWHCTPYKIHMSAMH TIO  BBHIMOJHEHUIO JIAOOPATOPHBIX
XMMHUYECKHUX OIBITOB IO TTOJIYYSHHIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(Bomoposa M KHCIIOPOAA), HPUTOTOBJICHUIO PACTBOPOB C ONpENEIEHHOM
MacCOBOM 107l pacTBOPEHHOTO BEIIECTBA, IUIAHMPOBATh M IPOBOIUTH
XMMHUYECKHE OSKCIIEPUMEHTHINIO PACIIO3HABAHUIO PACTBOPOB IIEJIOYEeH U
KHCJIOT C TIOMOIIBIO MHIUKATOPOB (JIaKMYC, (peHosTaient, METUIOPAHXK H

Jpyrue)

2.7

3.1

3.2

IIPOBOJAHTD paC‘IéTLI 10 YPaBHCHUIO XHUMHYECKOM peaKnuu

[To teme: «llepunoanuecknii 3axkoH u Ileproauyeckas cucteMa XUMHYECKUX
anementoB [I. U. MenneneeBa. CtpoeHue aToMoB. XHUMHUYECKasi CBS3b.
OKuCINTENEHO-BOCCTAHOBUTEINIBHBIE PEAKIINN

pacKpbIBaTh CMBICI OCHOBHBIX XWUMHYECKHMX IIOHATHH: SAPO aroma,
JJIEKTPOHHBIN CIIOM aTOMa, aTOMHasi OpOUTaib, paluyc aTOMa, XUMHUYECKas
CBA3b, MOJISIPHAS u HETOJISIPHAS KOBAJICHTHAs CBS3b,
JJIEKTPOOTPULIATENIBHOCT, HMOHHAS CB3b, WOH, KAaTUOH, aHUOH, CTEIEHb
OKHCJIEHUS

KJ'IaCCI/Iq)I/ILII/IpOBaTB XUMHNYCCKUEC 3JICMCHTBI

3.3

ONKCBHIBATh M XapaKTepu3oBaTh TaOIWuHyr ¢opmy I[lepuomudeckoit
CHUCTEMBl XMMHYECKHX DJJIEMEHTOB: pa3JinyaTh TOHATHSA  «TJIaBHAs
noarpynna (Arpymnma)» u «mnobounas noarpynmna (brpymma)», «manbie» u
«O0IIBIITHEY TIEPUOIBI

3.4

packpeiBath cmbicn  Ilepmoguueckoro 3akona J[.M. Menaeneena:
JIEMOHCTPUPOBATh TMOHMMAHUE TMEPUOJUYECKON 3aBUCHUMOCTH CBOWCTB
XMMHUYECKUX IJIEMEHTOB OT UX MOJ0KeHUs B llepuoanyeckoii cucreme

3.5

3.6

3.7

9 KUIIACC

COOTHOCUTH 0003Ha4YeHHUsI, KOTOpble UMeroTcsl B Tabmune «Ilepuonuueckas
cucrema xumudeckux diaeMmeHToB J[.MI. MengeneeBa» ¢ YHCIOBBIMHU
XapaKTepUCTHKAMHU CTPOEHHUS aTOMOB XMMHUYECKHX 3JEMEHTOB (COCTaB U
3apsn  siapa, oOIIee YWCIO DJIIEKTPOHOBU — PACIpeiefieHue WX IO
AIEKTPOHHBIM CJIOSIM)

OMpPEACIIATh CTCIICHL OKUCIICHUA 3JICMCHTOB B 6I/IHapHBIX COCANMHCHUAX

ONpeAeNATh BHUJ XMMHMUYECKON CBs3M (KOBaJ€HTHAas M  MOHHAas)B
HEOPraHUYECKUX COCAUHEHUAX



Kon
MPOBEPAEMOro
pe3yJbTaTa

1

11

1.2

1.3

14

1.5

2.1

2.2

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa30BaTeJIbHON NPOrPaAMMbI OCHOBHOI'0 00111er0 00pa30BaHUs

IIo Teme: «BeliecTBo U XUMHYECKas peakuus»

pacKpblBaTb  CMBIC  OCHOBHBIX  XMMHYECKHUX [MOHSTHH:  pPacTBOD,
AJEKTPOJIUTHI, HEANEKTPOJIUTHI, FJEKTPOIUTHYECKAS JUCCOLUALNS, PEaKLIUU
MOHHOTO OOMEHa, KaTajau3aTop, XMMHUYECKOE paBHOBECHE, OOpaTUMble U
HeoOpaTHMble PEaKLMH, OKUCIUTEIbHOBOCCTAHOBUTENIbHbBIE PEAKIIUH,
OKHCJIUTENb, BOCCTAHOBUTENb, OKUCIICHHE U BOCCTAHOBIICHUE, aJFIOTPOIUS,
aM(pOTEepHOCTh, XMMHUYECKas CBSA3b (KOBAJICHTHAS, HOHHAS, METAJUTMUECKas),
KpUCTaJIIIMYECKasl pelI€TKa, CIUIaBbl, CKOPOCTb XUMHUYECKON PEAKIUH

WIIIOCTPHUPOBATH  B3aUMOCBA3b  OCHOBHBIX XMMHUYCCKHX MOHATUI U
IMPUMCHSATDB 3TU MMOHATHA IIPU OITMCAHUU BCHICCTB U UX npeBpameHI/Iﬁ

COCTaBJIATH YpaBHCHUA BHGKTPOHHTHQGCKOﬁ Jucconuanuu KHCIJIOT,
LIETI0YE U COJIeH, MOJHBIE U COKpAIIEHHBIE YPaBHEHUS PEAKIUii HOHHOTO
oOMeHa

pacKpbIBaTh  CYIIHOCTh  OKHCJIHMTEIbHO-BOCCTAHOBUTEIBHBIX  pPEaKIUi
MOCPEICTBOM COCTABJICHUS JICKTPOHHOTO OajaHca dTHX PEaKIUii
MIPOBOAUTH PACUETHI IO YPABHEHUIO XMMUYECKON peakinu

ITo Temam: «Hemeranmnel M WX coequHEHHS» W «MeTanmapl U WX
COCTUHECHHUS

XapaKkTepu30BaTh (OMUCHIBaTh) OOIIKME U CHEHU(PUISCKUE XUMHUYECKHE
CBOMCTBAa TMPOCTBIX M CIIOKHBIX BEIIECTB, MOATBEPKJas ONUCAHUE
MpuMepaMu  MOJIEKYJISIPHBIX M HWOHHBIX YpPAaBHEHHH COOTBETCTBYIOLIUX
XUMHYECKUX PEAKIUN

COCTAaBJIAAITb  YPABHCHUA peaKHHﬁ, MNOATBCPKKAAOIMUX  CYIIECTBOBAHUC
TeHETHUYECKOM CBA3U MCKAY BCIICCTBAMU PA3JIMIHBIX KJIACCOB

2.3

IPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HX CTPOCHUS,
BO3MOXKHOCTH TMPOTEKaHUs XUMHYECKUX TMPEBPALICHUI B Pa3IUYHBIX
YCIIOBUSIX

2.4

2.5

3.1

CJIeIOBaTh MpaBUJIaM I0JIb30BAHUS XUMUYECKOM MOCy10i U J1a00paTOpHBIM
o0opyIoBaHMEM, a TakXke MpaBWjiaM OOpamleHus C BEHmeCTBAMH B
COOTBETCTBUM C HWHCTPYKUMSMU IO BBIMOJHEHHUIO J1aOOpATOPHBIX
XUMHYECKHUX OTIBITOB IO TOTYYEHUIO U COOMPAHHUIO Ta3000pa3HbIX BEIIECTB
(aMMHaKa v yriIeKucaoro ra3a)

MIPOBOIMTH PEAKITUH, MOATBEPIKIAFOIINE KAYeCTBEHHBIA COCTAB Pa3IMUHBIX
BEIIECTB: pACIO3HABATh OMBITHBIM MYyTEM XJIOpPUA-, OpOMUZ, HOAMI,
kapOoHat, docdar, cuaukar, cyiabhar, THAPOKCHIUOHBI, KaTHOHBI
aMMOHHS, HWOHBI M3yYEHHBIX METaJUIOB, MPUCYTCTBYIOUIME B BOIHBIX
pacTBOpax HEOPTraHHMUECKUX BEIIECTB

ITo Teme: «XuMHS U OKpYKarolasi cpeaay

pacKpbIBaTh CMBICT OCHOBHBIX xuMmuyeckux mnoHstui: IIJIK Bemectsa;



3.2

KOppoO3ud METAJIJIOB

HpI/IMeHSITB OCHOBHBIC OHepaHI/II/I MBICJ'II/ITGJ'II)HOf/i OCATCIIBHOCTU — aHAJIN3 U
CUHTE3, CPaBHEHHE, 0000IIEHNE, CUCTEMATU3AIINIO, BBISIBIICHUE MPUIMHHO-
CIICJICTBEHHBIX CBS3CH — JUIsl M3YYEHHUs CBOMCTB BEHICCTB U XMMHYCCKUX
peakiuii; eCTeCTBEHHOHAy4YHbIE METOJIbI TO3HaHHWsS — HaOIOeHUeE,
U3MEpCHHE, MOJICIUPOBAHUE, SKCIIEPUMEHT (PealIbHbIM M MBICIICHHBIH )




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KUIACC

Kon
1

11

IIpoBepsieMbIi 3JIeMEHT COAEPKAHUS
IlepBoHauaIbHBIE XUMUYECKUE TTOHATHS

[Ipenmer xumuu. Ponb XMMHM B KU3HM 4Ye€JIOBEKa. XUMHUS B cUCTEME Hayk. Tena u
BemiecTBa. PU3NYECKUe CBOMCTBA BELIECTB. ATperaTHOE COCTOSIHUE BEIIECTB

1.2

[TonsiTue o MeTonax mMmo3HaHUs B xuMuu. Uucteie BemectBa u cMecd. CrocoOs
pas3zaeneHust cMecen

1.3

14

1.5

ATOMEI U MOJICKYIJIBI. Xumudeckue diaeMeHTEl. CHMBOIIBI XMMHYECKHX DJICMEHTOB.
HpOCTHe H CJIOKHBIC BCIICCTBA. ATOMHO'MOJ’IeKy.]'ISIpHOC Y4YCHUC

Xumuyeckass ¢opmysa. BaneHTHOCTP aTOMOB XHMHUYECKHX JJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BewecTB. OTHocuTenbHAass aTOMHasg Macca. OTHOCHUTENbHas
MOJIEKYJISIpHas Macca. MaccoBasi 10JI1 XMMHUYECKOT O JIEMEHTA B COCUHEHUH

KosmmuectBo BemectBa. Moiib. MonsipHas macca. B3auMocCBsI3b KOJIMYECTBA, MACChl U
YyHhclla CTPYKTYpPHBIX €IMHUI] BellecTBa. Pacuérel mo ¢dopMmynaM XHUMHYECKUX
COECIUHEHUN

1.6

@U3NYECKUE U XUMUYECKHUE SBICHUSA. XUMUYECKas peakuus U €€ NpU3HAKU. 3aKOH
COXpaHEHHUs MacChl BEIIECTB. Xumuueckue ypaBHeHus. Kiaccudukanusi XuMuaeckux
peakumii (CoeAMHEHUS, PA3I0KEHUS, 3aMEIICHHS, OOMeHa)

1.7

2.1

XUMHUUECKUH SKCIIEPUMEHT: 3HAKOMCTBO C XUMMYECKOW IOCYIOH, C IpaBHJIaMH
paboThl B 1abopaTopuu U npuéMaMu oOpaIieHus ¢ J1abopaTOpPHBIM 000pPYyIOBaHUEM,
U3yYeHHE M ONMHCaHhe (U3NYECKUX CBOWMCTB OOpa3l0B HEOPTaHMUECKUX BEIECTB,
HaOroenue (u3ndeckux (IUIaBJIeHHE BOCKA, TasHHUE JIbJla, pacTHpaHHE caxapa B
CTYyNKe, KWIIEHUE U KOHJAEHCAlUs BOJbI) M XHUMHUYECKUX (TOpEHHE CBEYH,
NPOKaJIMBaHUE MEJHOM NPOBOJOKH, B3aUMOJEHCTBUE MeNla C KUCIOTOM) SIBICHMH,
HaOJIIOZIGHUE M ONMCAaHME [PU3HAKOB MPOTEKAHMSA XMMUYECKHX  peaKIHi
(pa3noxeHue caxapa, B3aMMOJEHCTBHE CEPHOM KHCIOTBI C XJOPUIOM Oapus,
paznoxenue rugpokcuga meau(ll) mpm HarpeBaHuu, B3aMMOZAEWCTBHE JKeje3a C
pactBopom coiu Meau(ll), nzydenue cnocoOoB pazaeneHus cMmeceld (C MOMOLIbIO
MarHuTa,  (QUIBTPOBaHWE,  BBINAPUBAHHE, JUCTHWUIALUSA,  Xpomarorpadus),
IIPOBEJICHUE OYMCTKH IOBAPEHHON COJM, HAOJIIOJIEHUE M ONHCAHHME pPE3yJbTaTOB
IPOBE/ICHUS OIBITA, MIUIIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MaccChl, CO3/IaHUE
Mojieiel MOJIeKYJ (ILIapOCTEP>KHEBBIX)

Baxwneimue npeacTaBUTeIN HEOPraHUYECKUX BELIECTB

Bo3ayx — cmech razos. CoctaB Bozayxa. Kucinopos — 31eMeHT U pOCTOe BELIECTBO.
Haxoxxnenue kuciopoja B npupoze, Gpuzndeckre 1 XMMHYEeCKHe CBOMCTBA (peakuu
ropenus). Okcunsl. Ilpumenenne kucinopona. CrnocoObl MONydeHUs] KUCIOpoJa B
naboparopur M IpoMBIIUIEHHOCTH. KpyroBopor kucinopoga B mpupone. O30H —



2.2

2.3

2.4

2.5

2.6

2.7

2.8

2.9

2.10

211

AJJIOTPOITHAA MOI[I/Iq)I/IKaI_[I/ISI KHCJIOpOda

TemoBoit 3pPexT XuMUYEeCKOW peakiuu, TEPMOXUMHYECKHE YpaBHEHHUS, IK30- U
OHIOTEPMHUYECKHE peakiuy. TOIIMBO: yrojlb W METaH. 3arpsA3HEHUE BO3/AYyXa,
yCUJIEHHE TAapHUKOBOT0 3(pekTa, pazpylieHne 030HOBOTO €05

Bonopon — snmemeHT M mpocroe BemecTBO. HaxoxkaeHue BoIopoma B IPHUPOIE,
¢u3nUeckre 1 XMMUYECKHE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI MoiydeHus. KucioTs u
couu

MounspHblii 00bEM ra3oB. Pacu€Thl 10 XMMUUYECKUM yPaBHEHUSAM

®duznueckue cBOMCTBa BoAbl. Boma kak pactBoputenb. PacTtBopbl. HacklienHbie u
HEHACBIILIEHHBIE PacTBOpPbL. PacTBOpMMOCTh BemiecTB B BoAe. MaccoBas a0
BEILIECTBA B pacTBOpe. XUMHUYECKHE cBoicTBa BoAbl. OcHOBaHus. Ponab pacTBOpoB B
OpUpoJie U B JKU3HU ueloBeka. KpyroBopor Boabsl B mpupoje. 3arps3HeHUe
NpUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOJIHBIX BOJI

Knaccudukanus Heopranmveckux coenuHeHuit. Okcunbl. Knaccudukanys oKCHIOB:
coneoOpa3yromue (OCHOBHBIE, KHCIOTHbIE, am(oTepHbIE) U HECcoIeoOpasyrolue.
Homenknarypa okcuioB. @usnyeckne 1 XUMHYECKHE CBOMCTBA OKcuaoB. [lomydyenue
OKCH/JIOB

OcHoBanus. Knaccudukanus ocHOBaHMI: IMIETOYM M HEPACTBOPHUMBIE OCHOBAHUSI.
Homenknarypa ocHoBaHuil. PU3HMYECKHME M XUMHUYECKHE CBOMCTBAa OCHOBAHHUM.
ITonyuyenue ocHOBaHMI

Kucnotel. Kiaccupukauus kucnor. Homenknarypa kucnor. @Dusnyeckue Hu
XUMUYECKHE CBOMCTBAa KucioT. Psang axktuBHoctm MerauioB H.H. bekerosa.
[Tonydyenue kuciaor

Comu. Howmenknatypa coneil. ®dusnueckne M XUMHUYECKHE CBOMCTBAa COJEH.
ITonyuyenue cosen

I'eneTmueckas cBSI3b MCXKAY KiIaCCaMH HCOPTaHUYICCKHX COCI[I/IHGHI/Iﬁ

XUMHUUECKUH SKCIIEPUMEHT: KadyeCTBEHHOE OMNpeesieHHE COJEepKaHUs KUCIOpOJa B
BO3/yXe, MOJy4eHHe, COOMpaHue, paclo3HaBaHUE M HM3Y4YeHHE CBOMCTB KHCIOPOJa,
HaOJI0/IeHNe B3aUMOJICHCTBUS BEIIECTB C KUCIOPOJIOM U yCIOBUS BO3ZHUKHOBEHUS U
MpeKpalieHus ropeHus (moxapa), 03HaKOMJICHHE ¢ 00pa3laMu OKCHIIOB M OMUCAHHE
UX CBOWCTB, MOJy4yeHHE, COOMpaHKe, paclo3HaBaHHE U M3y4YEHHUE CBOMCTB BOAOPOAA
(ropenue), B3aumojeicTBue Bomopoaa ¢ okcumom  menu(ll)  (Bo3moxkHO
UCTIOJIb30BaHUE BUACOMATEPHAIIOB), HAOMIOACHNE 00Pa3I0B BEIIECTB KOJIMYECTBOM |
MOJIb, HCCIIEIOBAaHHUE OCOOCHHOCTEH pacCTBOPEHHUS BEIIECTB C  Pa3TUYHOU
pacTBOPUMOCTBIO, TMPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHONM MAacCOBOM J0Jiei
pacTBOPEHHOTO BEIIECTBA, B3aMMOJIEWCTBHE BOJBI C MeTalUlaMH (HaTpueM u
KaJbI[eM) (BO3MOKHO MCIOJIb30BaHUE BUJCOMATEPHANIOB), ONpPEIEICHNE PACTBOPOB
KUCJIOT W I[IeJloueid ¢ TOMOUIbI0 HHAMKATOPOB, HCCIEIOBaHUE OOpPasIoB
HEOPraHUYECKUX BEILECTB Pa3IUYHBIX KJIACCOB, HAOMIOJACHHE U3MEHEHHUS OKpPACKH
WHJAUKATOPOB B PACTBOpaxX KHCIOT W IIeNOouei, M3yuyeHHe B3aWMOJCUCTBUS OKCHIA
meau(ll) ¢ pactBOpoM cepHOW KHCIOTHI, KHCIOT C MeETajllaMd, pPEaKIHii
HEUTpanu3aliy, IOJIydeHHEe HEPACTBOPUMBIX OCHOBAHMW, BBITECHEHHE OJHOTO



3.1

3.2

3.3

3.4

3.5

MeTajuia JpYyruM U3 PacTBOpa COJIM, PEIICHHUE SKCIEPUMEHTANBHBIX 33Jad MO TEeMe
«BaxxHenmue KJI1accel HEOPraHMYECKUX COCTUHEHUIN

Ilepnonnueckuii 3akoH u [lepuonnueckas cuctema XMMUYECKUX 3i1eMeHToB J1.1.
MenneneeBa. CTpoeHre aTOMOB. XUMHUYECKasl CBA3b. OKUCIUTENbHO-
BOCCTAHOBUTEJIbHBIE PEAKIINHI

[lepBbie TOMBITKA KIACCU(PUKANNKA XUMHUYECKHUX JJIeMEHTOB. [loHsATHE O rpymnmax
CXOJIHBIX JJIEMEHTOB (IIEJIOYHBIE M MICJIOYHO3EMEIbHbIE METaJUIbl, TaJOTEHBI,
WHEPTHBIE Ta3bl). OIJIEMEHThl, KOTOphle O00pa3yloT aMdoTepHble OKCHIBI H
TUIPOKCHIBI

Ilepnonnueckuit 3akoH. Ilepuoguueckas cucrtema XHMHUYECKUX dnemeHToB [[.M.
MenneneeBa. Kopotkonepuonnas u nimuHHomepuonHas ¢opmel [lepuogmdeckoit
cucteMbl xumuueckux oanemeHtoB JI.MI. Menpneneesa. Ilepuonsl u  rpymimsl.
DU3NYECKUI CMBICII TOPAJIKOBOTO HOMEPA, HOMEPOB IEPUOIA U TPYIIIIBI 2JIEMEHTA

Crpoenne aromoB. CocraB aToMHBIX siaep. M3oromsl. OnektpoHsl. CTpoeHHe
AJIEKTPOHHBIX 000J04YeK aTOMOB MepBbIX 20 XxuMHUUYecKux 31eMeHToB [lepuonnueckoit
cucrembl JI.1I. MenneneeBa. XapakTepuCTUKA XMMHYECKOTO JJIEMEHTa II0 €ro
nonoxxeHuto B [lepuoguueckoit cucrteme [[.M. Menaeneena

BaKOHOMepHOCTI/I U3MCHCHUA paanyca aTOMOB XUMHWYCCKHUX 3JIEMCHTOB,
METAIUINYECKNX UM HEMETAJUIMYECKUX CBOMCTB IIO rpynmnaM v nepuoaam. 3HaueHHne
Ilepnonnueckoro 3akoHa M Ilepuonnyeckol CHCTEMBI XMMHUYECKUX JJIEMEHTOB JUIS
pa3BuTHs Hayku U npakTuku. J[.1. MeHneneeB — y4€HbIN U TpaX1aHUH

XyUMH4YecKas CBA3b. KoBanentHas (HOHHpHaH n HeHOJIHpHaH) CBA3b.
3JI€KTpOOTpI/ILIaTeHBHOCTB XUMHUYECKHUX 3JIeMEHTOB. FIoHHas CBSI3b

3.6

3.7

CreneHb okuciaeHHA. OKHCIUTEILHOBOCCTAHOBUTEILHBIC PCaKIuu. Hpoueccm
OKHCJICHHS B BocCTaHOBICHHA. OKUCIMTEIN U BOCCTAHOBHUTEIIN

XUMHUYECKUN SKCIEPUMEHT: M3y4eHHEe 00pa3IoB BEIIECTB METAUIOB U HEMETAILIOB,
B3aMMOJICIICTBHE THAPOKCUAA LIMHKA C PACTBOPAMH KHUCIIOT M LIEJIOUEH, IPOBEICHHUE
OTIBITOB, WJUTIOCTPUPYIOMIMX MPUMEPHl OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIIHiA
(ropeHue, peakiuu pas3ioKeHHs, COSTUHEHUS)

9 KUIIACC

Kon
1

1.1

1.2

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

BemectBo u xumunyeckas peakuus. [losropenue

Ilepnonnueckuil 3akoH. Ilepmonnueckas cucreMa XUMUYECKHX diaeMeHTOB J[.M.
MenpeneeBa. CtpoeHne aroMoB. 3aKOHOMEPHOCTH B H3MEHEHUU CBOWCTB
XMMHYECKHX DJIEMEHTOB MEPBBIX TPEX MEPUOOB, Kallus, KaJabLUs U UX COCIUHEHUN B
COOTBETCTBUM C IOJIOKEHUEM JIEMEHTOB B Ileproauueckoil cucreMe u CTPOECHUEM
UX aTOMOB

CrtpoeHue BemiecTBa: BUbI XUMHUYECKOW CBSI3U. THIBI KPUCTAIUTMYECKUX PEHIETOK,



3aBUCUMOCTb CBOMCTB BELICCTBA OT THUIA KPUCTAIUIMYECKOM PpEIIETKM M BHIA
XUMUYeckoi cBs3u. Knaccudukanuss M HOMEHKIATypa HEOPraHWYECKHUX BEIIECTB
(MexayHapoaHast ¥ TpUBHAJIbHAsA). XMMHUUECKUE CBOMCTBA BEIECTB, OTHOCAIIMXCS K
pa3IM4yHBIM  KJlacCcaM  HEOPraHUYECKHUX  COCIMHEHUH, TE€HETHYeCKas  CBs3b
HEOPraHUYEeCKHUX BELLIECTB

1.3

Knaccugukanuss XMMHYECKMX pEaKUMi M0 pa3InYHbIM IpU3HAaKaM (IO YUCIy U
COCTaBY YYacCTBYIOILIMX B PEAKIMU BELIECTB, MO TEIUIOBOMY 3P QEKTy, 0 U3MEHEHHIO
CTENIEHEH OKUCJIEHUS] XHMHUYECKUX D3JIEMEHTOB, 0 OOpaTUMOCTH, IO YYaCTHIO
KaTajau3aTopa). JK30- U 3HJOTEPMHUUECKHE PEaKLUU, TEPMOXUMHUUYECKUE YPABHEHUSI.
[TonsiTHE O CKOPOCTH XMMHUYECKOU pEaKINU

1.4

[Tonatue 00 OOpaTUMBIX U HEOOPATUMBIX XHUMHYECKHX peakiusx. [loHsTtue o
TOMOTE€HHBIX U Te€TepOreHHbIX peakuusx. [loHsTHE O XMMMYECKOM paBHOBECHUHU.
@axkToppl, BIUAIOLIME HAa CKOPOCTh XMMHYECKOM pEakuMh U  IOJOKEHUE
XUMHUYECKOTO paBHOBECHUS

1.5

1.6

OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIC pcaKknuu, BHCKTpOHHBIﬁ OajaHC OKHCIUTEILHO-
BOCCTAaHOBUTEJIbHOU pCaKkuunu. CocraBneHue ypaBHeHPIfI OKHCIINTCIBHO-
BOCCTaAaHOBHUTCIIBHBIX peaKuHﬁ C UCIIOJIB30BAHUCM MCTOAA SJICKTPOHHOT'O Oananca

Teopust dNEKTPOJIUTUYECKOW IUCCOLMALMU. OJIEKTPOJIUTBI M HEDIEKTPOJIMTHI.
Karnonsl, aHMoHBI. MeXaHu3M AMCCOLMALMM BEIIECTB C PA3JIMYHBIMU BHIAMU
xuMudeckoi cBsa3u. Crenenp aucconuanud. CHIbHBIE U ClIA0ble DIEKTPOJIUTHI.
Peakiun noHHOTO OOMEHA. Y CIIOBHSI MPOTEKAHUS peaKkuii HOHHOTO 0OMeHa, MOJTHbIE
U COKpalI€HHbIE MOHHbIE YpaBHEHUs peakuuii. CBOICTBAa KUCIIOT, OCHOBAHUMN U COJIEH
B CBETE TMPEJCTaBICHUNH OO0 »SJIEKTPOJUTUYECKOW naucconuanuu. KauecTBeHHbIE
peakuuu Ha HoHbIL. [ToHsATHE O THApPONIU3E CoJeit

1.7

2.1

XUMHUYECKUN HKCIIEPUMEHT: 03HAKOMJIEHHE C MOJENISIMH KPUCTANIMYECKUX PEIIETOK
HEOPraHMYECKUX BEIECTB — METAJUIOB M HEMETAIIOB (TpaduTa U ammasa), CI0XKHBIX
BELIECTB (XJIOpUJA HATPHs); HCCIIEJOBAaHUE 3aBUCHUMOCTH CKOPOCTH XHMHUYECKOM
peaxkuuu OT BO3JCHCTBUS pa3Iu4HbIX (DaKTOPOB; HCCIEI0BAaHUE SIIEKTPOIIPOBOIHOCTH
pPacTBOPOB BEILECTB, IPOLECCa TUCCOLMALIUN KUCIOT, IIeJIo4Yel 1 conel (BO3MOKHO
UCIIONIb30BaHUE BUICOMATEPUAJIOB); MPOBEJIEHUE OIBITOB, WILIIOCTPUPYIOIIUX
MPU3HAKU TIPOTEKaHUsl PEeaKIMii HOHHOTO 0OMeHa (0Opa3oBaHHME OCa/Ka, BBIJECICHUE
raza, oOpa3oBaHHE BOJbl); OMbBITOB, WIIIOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIHHO-
BOCCTAHOBUTEIBHBIX peakiuil (TOpeHue, peaklUuu pas3IoKEHUs, COCAUHEHUs);
pacrno3HaBaHHE HEOPraHMYECKHX BEIIECTB C IOMOILIBI0 KaueCTBEHHBIX pEaklMi Ha
HOHBI; PELIEHUE SKCIIEPUMEHTANIBHBIX 3a]a4

HemeTannsl 1 uX cCOeTUHEHUS

OObmas xapakTepucTuka rajoreHoB. OCoOEHHOCTH CTPOEHMSI aTOMOB, XapaKTepHBIE
crenieHn okucieHus. CtpoeHue W (U3MUECKHUE CBONCTBA IMPOCTHIX BEIIECTB —
TaJIOTEHOB. XHWMHMYECKHE CBOWCTBA Ha TpUMepe XJopa (B3aMMOJEHCTBHE C
MeTaljlaMH, HeMeTajulaMu, Imienodamu). XiopoBoaopod. ComnsHas KHCIOTA,
XHUMHUYECKHUE CBOMCTBA, OJyYeHHUE, MpUMeHeHue. J{eficTBue XJiopa U XJI0pOBOAOPOIa
Ha OpraHu3M uejoBeka. BaxkHeillne XJI0puabl U UX HAXO0XKACHUE B IPUPOJE

2.2

Obmas xapaxkrtepuctuka 31meMeHToB VIA-rpymnmnbel. OcoOOEHHOCTH CTPOEHHUS aTOMOB,




2.3

24

2.5

2.6

2.7

XapakTepHble CTerneHu okucieHus. CTpoeHue U (U3MUYECKHE CBOMCTBA MPOCTHIX
BEIIECTB — KUCJIOPOJAa U Cepbl. AJUIOTPONHbIE MOAM(UKALNU KHUCIOPOAA U CEPHI.
Xumuueckue cBoiictBa cepbl. CepoBOJOPO, CTpoeHHE, (pU3nUecKrue U XUMUYECKUe
cBoiicTBa. OKCuABI Cepbl KaK MPEICTaBUTENHN KUCIOTHBIX OKCHI0B. CepHas KUCIOTa,
(dbu3MYecCKue U XUMHYECKHE CBOMCTBA (OOIIME KaK MPEJACTaBUTENS Kiiacca KUCIOT U
cnenuduueckre). XUMHUECKUE PEAKIUH, JIEKAIIUEe B OCHOBE IPOMBIIIIEHHOTO
crocoba monydeHus cepHoil Kuciotbl. [Ipumenenme. Conau CEpHON KHCIIOTHI,
KadecTBEHHasl peakuus Ha cyiabdar-uoH. HaxoxxaeHue cepsl M €€ coelMHEHUH B
npuposie. XUMHUYECKOE 3arpsi3HEHUE OKPYXKAIoLIeH Cpelbl COEAMHEHUSMU Cepbl
(KUCTIOTHBIE ~ JIOKIW, 3arps3HEHHE BO3AyXa W BOJOEMOB), CIOCOOBI  €ro
IIPEIOTBPALLICHUS

OOmiast xapaktepucTika 3aeMeHTOB VA-rpymnmbsl. OCOOEHHOCTH CTPOEHHs aTOMOB,
XapaKkTepHbIe CTETIEHU OKUCIIECHUA. A30T, pacpocTpaHeHHE B MpHUpoae, GU3NIeCKue
U XMMH4eckue cBoiictBa. KpyroBopotT azora B npuponae. AMMHAK, ero pu3nuecKue u
XMMUYECKHE CBOWMCTBA, MOJyuyeHHe U npuMeHenne. Coiau aMMOHUS, UX (PU3NIECKUE U
XUMHUYECKHE CBOMCTBa, NpuMeHeHHe. KauecTBeHHas peakuys Ha HWOHbI aMMOHUS.
A3oTHas KucioTa, e€ nojayuyeHue, Gpu3nuecKkue U XMMUYEeCKue CBOWCTBa (00IIMe Kak
MpEJICTaBUTEN KJlacca KHUCIOT U crnenuduueckue). lcmonb3oBaHHe HUTPATOB M
cojieil aMMOHHMSI B KaueCTBE MHMHEPAIbHBIX YIOOpeHHH. XMMHUYECKOE 3arps3HEHHE
OKpy)Kaolled cpedbl COSAMHEHUAMU a30Ta (KUCIOTHBIE [OXIU, 3arps3HEHHE
BO3/yXa, IOYBBI U BOJAOEMOB)

®ocdop, amrorpornHsie Momubpukanuu QGocdopa, QGuU3MUECKHE W XUMHUECKHUE
cBoiictBa. Okcun pocdopa(V) u gochopnast kucinora, puznueckue U XUMUUECKUE
CBOMWcCTBa, mnoaydyeHue. Hcronp3oBanue ¢ocdaroB B KayecTBE MHHEPAIbHBIX
ynoOpeHuit

OOmas xapaktepuctuka 31eMeHToB |V A-rpynmel. OcoOeHHOCTH CTPOEHHUSI aTOMOB,
XapaKTepHbIE CTEIEHW OKHCICHHSA. YTIEpOJd, aUIOTPOIHBIE MOIM(HKAINH,
pacrpocTpaHeHHe B NpHpoJe, (PU3NYECKHEe M XMMHUYECKHE CBOWCTBA. AICOPOIMS.
Kpyrosopot yraepona B npupoze. OKcusl yriepoja, ux GU3nueckue 1 XuMHU4eCcKue
CBOWCTBa, [JeHCTBUE Ha JKUBbIE OPraHU3MBbl, IMOJy4eHHE U IMPUMEHEHUE.
DKOJIOTUUECKHE TMpoOJieMbl, CBsi3aHHbIe C okcuaoM yriaepona(lV); rumnoresa
r7100aJIbHOTO TIOTETUICHHs KJIMMAaTa; MapHUKOBBIM >PQeKT. YroapHas KUCIOTa U €&
CoNM, WX (HU3NUYECKUE M XHUMHUYECKHE CBOWCTBA, TNOJIYYCHHE W TPUMEHEHHE.
KauecTBenHnas peakuus Ha kKapOoHaT-umoHbI. Vcrmonb3oBaHue kapOOHATOB B OBITY,
MEJHUIHE, TPOMBIIIEHHOCTH U CETThCKOM XO03HCTBE

HepBOHa‘-IaJ'IBHBIC MOHATHSA 00 OpTraHU4YCCKUX BCHICCTBAX KaK O COCAWMHCHUAX
yriepoaa (MeTaH, 9TaH, 3TUJICH, allCTUJICH, 3TAaHOJI, INIMOCPUH, YKCYCHaA KI/ICJIOTa).
Hx cocTtaB M XUMHUUYECKOE CTPOCHUC. [TousiTue 0 OMOJOTHYECKH BasKHBIX BCIICCTBAX:
JKHpax, 6em<ax, YrJI€EBOJAaX — U UX POJIA B )KMU3HH YCJIOBCKA. MaTepI/IaJ'IBHOG CINHCTBO
OPraHN4€CKUX U HCOPTaHUICCKUX COG,I[I/IHCHI/Iﬁ

erMHHﬁ, €ro (1)1/1314%01(1/16 n XUMHNYCCKHUC CBOﬁCTBa, IMNOJIYy4YCHHUEC U IPUMCHCHHC.

Coenunenus kpeMHus B pupoje. Obuue npencrasienus o6 okcuae kpemuus(1V) u
KpeMHHEeBOW Kuciotre. CWIMKaThl, WX HCIOJb30BaHWE B OBITY, MEIUIIMHE,




2.8

NPOMBIIUICHHOCTH. BaXXHEHIIIHEe CTPOUTEIbHBIC MaTepHalbl: KepaMHKa, CTEKIIO,
1eMeHT, ©OeroH, xkene300eToH. [Ipobnembl  Ge30macHOrO  HMCMOIB30BAHUS
CTPOUTEJIbHBIX MATEPHUAJIOB B TIOBCEAHEBHOM KU3HH

XUMUYECKHUI SKCIIEPUMEHT: U3y4YeHHE 00pa3I[0B HEOPraHMUYECKUX BEIECTB, CBONCTB
COJIIHOM KHUCJOTBI; TPOBEJCHUE KAYeCTBEHHBIX pEAKUUNH Ha XJIOPUI-UOHBI U
HAOIO/IEHUE TPHU3HAKOB HMX MPOTEKAHMsS, OMbBITHL, OTpakarolue (usnueckue u
XUMUYECKHE CBOMCTBA TAJIOTEHOB U UX COEAMHEHUN (BO3MOXKHO HCIOJIb30BaHUE
BHUJICOMATEPHUAIIOB); O3HAKOMIICHHE C oOOpaslaMud XJIOPHIOB (TaJOreHHJIOB);
O3HAKOMIIEHUE ¢ O0pa3lamMu cepbl U €€ COeNUHEHUSMHU (BO3MOXKHO HCIIOJIH30BAHHE
BHJIEOMATEpHANIOB); HaOJOJIeHHE Tpoliecca OOYriIWBaHMs caxapa TOJ JIeWCTBUEM
KOHIIEHTPUPOBAHHOW  CEpPHOM  KHUCIOTBHI; HU3YYEHHE  XHMMHUYECKHMX  CBOMCTB
pa30aBIeHHON CEepHOU KHCIOTHI, MPOBEJACHUE KAaYECTBEHHOW PEaKIMH Ha Cynbdat-
MOH M HaOMIOJIeHUE MpHu3HaKa e€ MpOTEeKaHHs; O3HAKOMIICHHE C (U3NYECKUMU
cBOiicTBamu a3zoTa, (ochopa U UX CcoeAUHEHUN (BO3MOXKHO HCIOIH30BAHHUE
BUJICOMATEPHAIIOB), oOpa3iamMu a30THBIX U (POChHOpPHBIX yIOOpEeHUil; MONTydeHHE,
coOupaHue, paclo3HaBaHME M H3yYEHUE CBOWCTB aMMHaKa; MPOBEICHUE
KaueCTBEHHBIX PEaKIMi Ha MOH aMMOHUS U (ochaT-uoH U U3yYCHHE MPU3HAKOB MX
MPOTEKAHUs, B3aUMOJICUCTBUE KOHIICHTPUPOBAHHOW a30THOW KHUCJIOTBHI C MEIBIO
(BO3MOXHO WCIIOJIh30BaHUE BHJICOMATEPHUAJIOB); U3y4EHUE Mojenein
KpUCTAIUTMYECKUX peméTok anmasza, rpadura, QysuiepeHa; O3HAKOMJICHHE C
MPOLIECCOM  afCcOpPOIMU  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YITIEM U
YCTPOMCTBOM NPOTHBOTrasa; MOJyuyeHUE, COOMpaHUE, PACIO3HABAHME W H3yUCHUE
CBOMCTB YIJIEKUCIIOTO Ta3a; MPOBEICHHWE KAYECTBEHHBIX pPEaKIMi Ha KapOOHAT- U
CHWJIMKAT-UOHBI U U3yUYEHHUE MMPU3HAKOB WX MPOTEKAHMS; 03HAKOMJICHHUE C MPOAYKIIHEH
CWIMKATHON MPOMBILIUICHHOCTH; PEIIEHUE SKCIEPUMEHTAbHBIX 3aJad 10 TeMe
«BaxkHeNme HeMeTaluIbl U UX COEAUHEHHUS

3.1

3.2

3.3

3.4

MerTanisl 1 uxX COCAUHCHHUA

OOmrast xapakTEPUCTHKAa XUMHUYECKHX AJIIEMEHTOB — METAJIJIOB Ha OCHOBAaHHHM WX
nosnoxxenus B [leproanueckoit cucteme xumuyeckux aementoB .M. Menneneesa u
cTpoeHus aroMoB. CTpoeHue MeTaiyioB. MeTtaminueckas CBs3b M MeETaUIMYecKast
KpUCTAJIIMYECKAsl PEIIETKA. DIEKTPOXUMUUECKUM Psii HAIIPSHKEHUH METaIOB

®dusnueckre W XUMHUYECKHE CBOWCTBa MeTaysioB. OOmue crocoObl IMOTy4eHHs
MmetamioB. IloHsATHE O KOPpPO3MH METANIOB, OCHOBHBIE CIIOCOOBI 3aIUTHl MX OT
Koppo3uu. CruiaBsl (CTajb, YyI'yH, JIOPATIOMUHUNA, OpOH3a) U UX IPUMEHEHHE B OBITY
Y TIPOMBIIIIEHHOCTH

[[{esounble MeTauibl: IOJIOKEHWE B Ilepuonuueckod CHCTEME XUMHUYECKHX
anemeHtoB JI.MI. MenneneeBa; CTpoe€HHME HX aTOMOB; HAaXOXKIEHUE B IIPUPOJE.
dusuueckre U XUMHUYECKHE CBOMCTBa (Ha mpuMepe HaTpus M Kamus). OKcuisl u
TMIPOKCHUIBI HATPUS U Kanus. [ [puMeHeHne meaouHbIX METAJUIOB U UX COCINHEHUN

[[{esrouHO3eMENBbHBIE METAJIBI MAarHUil M KaJbLMi: nosiokeHue B llepuoamyeckoin
cucreMe xuMuueckux onemeHToB J[.M. MeHneneeBa; CcTpoeHHE HMX aTOMOB;
HaxoxJeHue B npupone. Ousnyeckne 1 XMMUYECKHE CBOMCTBA MAarHusl U KaJbLHs.
Baxwnelimue coequHeHus Kaiblus (OKCHI, TMIPOKCUA, coiu). KECTKOCTh BOJBI U



3.5

3.6

CIOCO0BI €€ yCTpaHEeHUs

Amomunuil: nonoxxenue B [lepuognueckoil cucreme XMMHYeCKuX nemeHToB J[.M.
MeHeneeBa; CTpo€HHUE aTOMa; HaXOXKJIeHUE B npuponae. Pu3nueckre 1 XUMHUIECKUE
CBOWCTBA aTIOMUHUA. AM(OTEpHbIE CBOWCTBA OKCUIA U THAPOKCHUIA ATFOMUHHUSA

Kenezo: monoxenue B llepumoamueckoid cucreme XuMHUECKHUX diieMeHToB J[.H.
MeHeneeBa; CTpOCHHE aTOMa; HaXOXKACHUE B pupojae. Pu3nveckue U XuMHIECKHe
cBoiicTBa xene3a. Oxcupl, runpokcusl U conu xeneza(ll) u xenesa(lll), ux cocras,
CBOMWCTBA U NOJIYy4YECHUE

3.7

4.1

4.2

4.3

XUMUYECKUI KCIIEPUMEHT: O3HAKOMJICHHE ¢ 00pasllaMyd METAJJIOB M CIUIABOB, X
(U3HYECKUMU CBONCTBAMU; U3YUYCHHE PE3YJIBTATOB KOPPO3UU METAILIOB (BO3MOXKHO
WCTIOJIb30BaHUE BHIEOMATEPUAIIOB), OCOOCHHOCTEH B3aUMOICHCTBUS OKCHIA KATbIIUS
W HaTpus C BOJOW (BO3MOXKHO WCIIOJIb30BaHUE BUACOMATEPHAJIOB); HMCCIICIOBAHUE
CBOWCTB JKECTKOW BOJXBI, IpoIlecca TOPEHUs JKeie3a B KHUCIOpojae (BO3MOXKHO
UCIIOJIb30BaHUE BUCOMATEPHAIIOB); TIPU3HAKOB MPOTCKAHHUS KaYeCTBEHHBIX PEaKIUi
Ha MOHBI (MarHus, Kaublus, amroMuHus, 1uHkKa, xenesa(ll) u xemneza(lll), meau(ll);
HaOII0/IEHUE U OMUCAHKE TPOIIECCOB OKpAIIMBaHUS TIAMEHU MOHAMU HATPHS, KaIus
W Kambldsg (BO3MOXXKHO  HCIIOJIb30BAHHME  BHJICOMATEPUAIOB);  HCCIICIOBAaHUE
aM(pOTEepPHBIX CBOWCTB THIPOKCHIA ATIOMHHUS W THAPOKCHAA IIUHKA;, pEIICHUE
AKCIIEPUMEHTAIBHBIX 33/1a4 TI0 TeMe «BaskHeHTIie MeTauTbl U UX COCTUHCHUSD)

XuMHS ¥ OKpyXkarolas cpeia
HoBsie maTepuansl 1 TexHOJIOrMU. BemnjecTBa U MaTepualnbl B MOBCEAHEBHOM JKU3HU

YeJIOBEKA. XUMHS U 300pPOBEEC. be3ommacHoe MCIOIB30BaHIE BEMIECTB M XUMHYICCKHX
peaKHI/Iﬁ B 6BITy. HepBaﬂ moMomib IIpU XUMHUUYCCKUX OXKOT'aX U OTPABJICHUAX

OCHOBBI 3KOJIOTHYECKONW TIpPaMOTHOCTU. XHMMHMYECKOE 3arpsi3HEHUE OKpYXKarolleH
cpensl IIJIK. Pomp XuMum B pemeHHH 3KoJorHueckux mpodnem. Ilpupomnsie
UCTOYHUKU YTJIEBOJOPOAOB (Yrojb, NPUPOAHBIA Ta3, HedTh), MNPOAYKTHI HX
nepepaboTKH, UX pOJib B OBITY U IPOMBIIIJIEHHOCTH

XUMUYECKHI SKCHEPUMEHT: H3y4eHHE O00pa3lloB MarepHasioB (CTEKIJIO, CILUIaBbI
METaJIJIOB, MTOJIMMEPHBIE MaTEPUAIIbI)



IMPOBEPAEMBIE HA OI'D 10 XUMHUU TPEBOBAHUA K
PE3YJIbTATAM OCBOEHUSA OCHOBHOM OBPA3OBATEJIBHOM
IMPOI'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NpoBEPSIEMOro
TpeOoOBaHUs

1

11

1.2

IIpoBepsiemble TpeOOBaHMS K MPEAMETHBIM pe3yabTaTaM 0a30B0ro
YPOBHSI OCBOCHUS OCHOBHOI1 00pa30BaTe/IbHOM MPOrPaMMbl OCHOBHOT'0
o0miero oopazoBanus Ha ocHoBe PI'OC

[IpencraBnenue:

O T[03HABa€MOCTH  SBJIGHUH TPUPOJbI, TMOHMMaHHE OOBEKTHBHOMN
3HAYUMOCTH OCHOB XHMMHMYECKOM HAyKM Kak o00JacTH COBPEMEHHOTO
€CTECTBO3HAHUSA, KOMIIOHEHTa OOIeld KyJIbTypbl U MPaKTHYECKOM
JESTeIbHOCTH YEJIOBEKa B YCIOBUSAX COBPEMEHHOTO OOIIECTBA; TOHUMaHUE
MeCTa XUMHUU CPEJId IPYTUX €CTECTBEHHBIX HAYK

0 HAy4YHBIX METOJax IMO3HAHHSI, B TOM 4YHCIE DJKCIEPUMEHTAIbHBIX U
TEOPETUYECKUX METOJIaX MCCIEAOBAaHUS BEIIECTB U U3YUYCHUS XUMHUYECKHX
peakuuii; yMeHHe UCIOIb30BaTh MOJICTH TSl OOBSICHEHHS CTPOCHHUS aTOMOB
U MOJIEKYJT

1.3

0 chepax mpodeccHOHATBPHON ESITEeIBHOCTH, CBA3aHHBIX C XHMHUEH W
COBPEMCHHBIMUA  TEXHOJIOTMSMH, OCHOBAaHHBIMH  HAa  JIOCTHIKCHUSX
XMUMHAYECKON HAyKH, YTO MO3BOJUT OOYYAIOIIUMCS pacCMaTpPUBATh XUMHIO
Kak cdepy cBoeil Oyaymieil mpodeccHoHANbHON AEATeIbHOCTH U ClIeTaTh
OCO3HAHHBIM BBHIOOP XMMHUHU KaK NPOQPHILHOTO MpeaMeTa Ipu Iepexosie Ha
YPOBEHb CPETHEr0 00IIeTr0 00pa30BaHU

Brnagenue cucremoil XMMUYECKUX 3HAHUN U YMEHUE NMPUMEHATh CUCTEMY
XUMUYECKUX 3HAHHUM, KOTOpasi BKJIIOYAET:

2.1

BaYKHEHIIINEe XUMUYECKHE MOHATUS: XUMHUYECKHUI 3JIEMEHT, aTOM, MOJIEKYJIa,
BEIIECTBO, MPOCTOE U CIIOKHOE BELIECTBO, OJHOPOAHAs M HEOJHOPOJHAs
CMECh, OTHOCHTENbHBIE aTOMHAsi W MOJEKYJSpHAasT Macchl, KOJMYECTBO
BEI[ECTBA, MOJb, MOJIIPHAs Macca, MOJSPHBIA O0BEM, OKCHI, KHUCJIOTa,
OCHOBaHUE, COJb (CpelHssl), XUMUYECKasi peakllus, PeaKkIuu COeIUHEHUS,
peakIMy pa3ioKeHUs, PeaKlUu 3aMEIICHUs, PeakUuud oOMeHa, TEIUIOBOU
3¢ eKT peakuuu, 3K30- U SHIOTEPMUYECKHE PEaKIMH, PaCTBOP, MaccoBas
JIOJIS XUMHYECKOT0 3JIEMEHTa B COEIMHEHUH, MaccoBasi A0Js U MPOLIEHTHAs
KOHIIEHTpalusi BEIIeCTBA B pPacTBOpE, SAPO aTOMa, SJIEKTPOHHBIN Cion
aToMa, aTOMHas opOuTansb, paguyc aroMma, BaJIEHTHOCTb, CTEIECHb
OKHUCJIEHUSI, XUMHMUYECKasi CBS3b, AJIEKTPOOTPHUIATENBHOCTh, MOJIApHAs U
HETOJsIpHas KOBAJIGHTHAs CBs3b, MOHHAs CBfA3b, METAJUIMYECKas CBSI3b,
KpUCTaJUIMUECKass  pemérka  (aTomMHasi, HOHHAs,  MeETaJUIn4yecKas,
MOJIEKYJIIpHasi), WOH, KaTHOH, AaHUOH, DJEKTPOJIUT M HEIIEKTPOJIUT,
NEKTPOJIMTUYECKAs  JUCCOIMALMs,  peakud  HMOHHOTO  OOMeHa,
OKHUCJIUTEIbHO-BOCCTAHOBUTEIIbHBIE peakuuu, OKHUCJIUTEh u
BOCCTaHOBUTEIb, OKUCIICHHE M BOCCTAHOBJICHHE, DJCKTPOJIHN3, XUMUUYECKOE



2.2

2.3

3.1

3.2

3.3

3.4

paBHOBecHe, 0OpaTUMble U HEOOpaTUMbIE PEaKIMH, CKOPOCTh XMMUYECKON
peakuuu, katanuzarop, ITJIK, koppo3ust MeTamioB, CIIaBbl

OCHOBOIIOJIATAIOIINE  3aKOHBl ~XUMHUHU: 3aKOH COXPAaHEHHMS]  MAaccChl,
nepuoaudeckuii 3akoH /.M. MenneneeBa, 3aKOH TMOCTOSHCTBAa COCTaBa,
3aKOH ABOraipo

TEOPHUH XUMUU: ATOMHO-MOJIEKYJISIpHAs Teopus, TEOpHsI
3JIEKTPOJUTUYECKON JUCCOLMALIUN

Bnangenue ocHOBaMU XMMHUYECKON TPaMOTHOCTH, BKJIFOYAIOLLICH

YMEHHUE TNPaBUJIBHO HCIOJIb30BaTh M3YUYECHHBIE BEIIECTBA U MaTepHaibl (B
TOM 4YHCJI€ MUHEpaJIbHble YAOOpPEHMs, METaUlbl W CIUIaBbl, MPOIYKTHI
nepepadoTKU MPUPOAHBIX UCTOYHUKOB YIJIEBOAOPOAOB (YIS, IPUPOIHOTO
raza, He)TH) B OBITY, CEIBCKOM XO3SHUCTBE, HAa MPOU3BOACTBE U MOHUMaHUE
3HAYEHUsl KUPOB, OEIKOB, YIJIEBOJOB AJIsi OpraHM3Ma YEJIOBEKAa; YMEHHE
IPOrHO3UPOBATh BIMSIHHUE BEIIECTB U XUMUUYECKUX IPOLECCOB HA OPTaHU3M
YeJIOBEKa U OKPYKAIOIILYI0 IPUPOJIHYIO CPETy

YMEHUE UHTErPUPOBaTh XMMUYECKHE 3HAHUS CO 3HAHUAMU JIPYTHX y4eOHBIX
IIPEIMETOB

HaJIMYUE OMbITa paboThl C Pa3NIUYHBIMU HCTOYHUKAMU HH(OpPMALUU IO
XUMUHM  (HayyHas W  HAy4yHO-NIOMyJsipHas  JUTepaTypa, CIOBapH,
CIPaBOYHHUKU, HHTEPHET-PECYPCHI)

yMEHHE OOBEKTHMBHO OLEHMBaTh HMHGOpPMAIMI0O O BEIIeCTBaX, MX
IIPEBPALLICHHUAX U IIPAKTUYECKOM NPUMEHEHUH U YMEHHE MCIOJIb30BaTh €€
JUIs pelIeHus: y4eOHO-1103HABATENbHBIX 3314

Bnanenue ocHOBaMM TOHSTUWHOTO ammapara ¥ CHUMBOJUYECKOTO S3bIKA
XUMHH JJI1 COCTaBIeHHsI (HOpPMYJT HEOPTaHMYECKUX BEIIECTB, YpaBHEHUU
XUMHYECKHUX pPeaKIuii; ocHoBaMH xumuueckoi HoMmeHknatypsl (IUPAC u
TPUBUATILHOM )

YMeHue oObsSICHITh CBSI3b TIOJIOKEHUS diieMeHTa B [lepuoanueckoii cucreme
C YHCIIOBBIMH XapaKTEepPUCTUKAMU CTPOCHHUSI aTOMOB XUMHUYECKUX
9JIEMEHTOB (COCTaB ®  3apsAnd sijaApa, oO0IIee YHCIO DJIEKTPOHOB),
pacrpenesieHueM JJIEKTPOHOB IO JHEPreTUYECKUM YpPOBHSM aTOMOB
TIEPBBIX TPEX MEPUOIOB, KAIHS M KaJTBITUS

[IpencraBinenue 0 MNEPUOAUYECKON 3aBUCHUMOCTH CBOWCTB XUMHUYECKHX
3JIEMEHTOB  (paJuyC aToMa, dJEKTPOOTPULIATENIbHOCTh), MPOCTBIX U
CJIOKHBIX BCIHICCTB OT ITOJIOXKCHHUA 3JICMCHTOB B HepnoanquKoﬁ CHUCTEMC (B
MajblX TEpUoAax M TIABHBIX MOArPYNIax) U AJIEKTPOHHOI'O CTPOEHUS
aToma

YMmenue knaccupuIupoBaTh:

7.1
7.2
7.3

XHUMHUYCCKUC 3JICMCHTHI
HCOPraHN4CCKUEC BCIICCTBA

XUMHNYECKUEC pCaKIINn




YMenue ONPCACIIAT:

8.1 BaJICHTHOCTh M CTETICHb OKHUCJICHUSI XUMUYECKUX IIEMEHTOB, 3aps]] HOHA
8.2 BUJ] XUMUYECKOW CBSA3HM U TUI KPUCTAJUIMYECKOM CTPYKTYPHI B COCTUHEHHSIX
8.3 XapakTep Cpebl B BOJHBIX pacTBOpPaX BEIIECTB (KUCIOT, OCHOBAHHH)
8.4 OKHCIIUTEh U BOCCTAHOBUTEIb
9 YMeHne XxapakTepu30BaTh GU3NICCKAE M XUMHYECKUE CBOMCTBA!
MPOCTBIX BELIECTB (KHCIOPOA, O30H, BOAOPOA, rpaduT, aiMas, KpPEeMHHH,
9.1 azot, docdop, cepa, Xy0op, HATPUA, KaTul, MarHui, KaJbIUi, aTFOMUHHM,
KENe30)
CIIOHBIX BEIIECTB, B TOM YHWCJIE€ MX BOJHBIX PAcTBOPOB (BOJa, aMMHAK,
XJIOPOBOJIOPOJI, CEPOBOJOPOJ, OKCHUIBI M TUAPOKCHAbl MeTaioB I—I1A
9.2 rpym, antomunus, menu (1), nunka, sxenesa (11 u 1), okcuast yraepona (Il
' u 1V), xpemuus (IV), azora u dochopa (Il u V), ceper (IV u VI),
CepHHCTasi, CepHas, a30THCTas, a30THasi, (¢ocdopHasi, yrojpHas,
KpEMHHEBasi KUCJIOTa U UX COJIH)
MIPOTHO3UPOBATh U XapaKTEpPHU30BaTh CBOWCTBA BEILECTB B 3aBUCUMOCTH OT
9.3 UX COCTaBa M CTPOCHHSA, NPUMEHEHHE BEUIECTB B 3aBHCUMOCTH OT HX
' CBOMCTB, BO3MOXHOCTb MPOTEKAHHUA XUMHUYECKHX [pPEBpalICHUN B
Pa3IMYHBIX YCIOBHAX
10 YMeHUE COCTaBISATh MOJICKYJISIPHBIE U MOHHBIE YPaBHEHHs PEaKlUil, B TOM
qrcie:
10.1 peaKkIuii HFOHHOTO OOMeHa
10.2 OKHCJIUTEIHbHO-BOCCTAHOBUTEIBHBIX PEAKIINI
10.3 WUTIOCTPUPYIOMINX XUMHUYECKHE CBOMCTBA M3YYEHHBIX KJIaccoB (TPyYII)
' HEOPraHMYECKHUX BELIECTB
10.4 MOJITBEPKTAIOIINX TEHETHYECKYIO B3aUMOCBSI3b MEKIY HUMHU
11 YMeHue BEIYHUCIATh (IPOBOJUTH PACUETHI):
111 OTHOCHUTENbHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MacChl BEILIECTB, MaCCOBYIO
' JIOJTII0 XMMHUYECKOTO 3JIEMEHTa B COSAMHEHUN
11.2 MAaCCOBYIO JIOJIKO BEIIECTBA B pACTBOPE,
11.3 KOJIMUYECTBO BEIIECTBA U €T0 Maccy, 00beM ra3oB
114 10 YPaBHEHHUAM XMMHYECKHX PEaKIUi M HaXOIUTh KOJHMYECTBO BEIIECTBA,
' 00BEM M MacCy PeareHTOB HITH MPOJIYKTOB PEaKITHH
12 Bnanenue (3HaHUE OCHOB):
OCHOBHBIMHM METOJIaMH HAy4YHOTO TIIO3HAHWs (HAONIIOJeHNEe, W3MEpEHHE,
121 9KCIIEPUMEHT, MOJEIIMPOBAHME) TMPU H3YYCHHHM BEIIECTB U XUMHUYECKHX
' SIBIICHUH; yMeHue cQOopMyIUpoBaTh MpOOIEMYy U MPEATOXKUTH MYTH €€
pelieHus
12.2 0e30macHOi paboThl ¢ XUMUYECKMMH BEIIECTBAMU, XUMUYECKON MOCYI0N 1

nabopaTopHBIM 000PYI0BaHUEM



12.3

npaBWIaMu 0€30IacHOTO OOpallleHHs] ¢ BEIIEeCTBAMM, HCIOJIb3YEeMBbIMHU B
MOBCETHEBHON JKM3HHW, MpaBWJIAMH TIOBEACHUS B IENAX CcOepekeHUs
3I0pOBb M OKpYXarouled NpUpPOJHOM Cpelpl; IOHMMAaHHUE Bpela
(omacHOCTH) BO3JEMCTBHS Ha JKUBbIE OPraHU3Mbl ONPEEIEHHBIX BEILECTB,
CHOCOOOB YMEHBIIEHUS U IPEJOTBPAILEHHS UX BPEIHOTO BO3AEHCTBUS

13

13.1

13.2

13.3

13.4

13.5

13.6

Hanuuue MPAKTUYCCKUX HABBIKOB IIJIAHUPOBAHUA MW OCYIICCTBJICHUSA
CICAYIOIMUX XUMHUYCCKUX SKCIICPUMCHTOB:

H3Yy4YCHUC W OIIMCAaHUC (1)I/ISI/I‘IGCKI/IX CBOMCTB BCIICCTB, O3HAKOMJICHHC C
(i)I/ISI/I‘ICCKI/IMI/I U XUMHUUYCCKHUMHU SABJICHUAMHU, OIBITbI, HIIJIOCTPUPYIOLIUEC
IIPHU3HAKH IIPOTCKAHUSA XUMHYCCKUX peaKHI/Iﬁ

U3y4eHHe CIIOCO00B pa3leNIeHUs cMece

MIOJIy4YEHUE KHUCIOPOJa U U3Y4YCHHE €r0 CBOMCTB; IOJIyYEHUE BOJOPOAA U
HU3y4YEHUE €r0 CBOMCTB; IOJIy4CHHME YIVIEKHCIIOIO ra3a M HM3Y4CHHE €ro
CBOMCTB; ITOJIy4YE€HHUE aMMHAaKa U U3y4ECHHUE €r0 CBOWCTB

IIPUTOTOBJIIECHUE  PACTBOPOB  C  ONPENENEHHOM  MacCOBOM  J0JIei
pPacTBOPEHHOIO BELIECTBA

MPUMEHEHUE HHIMKATOPOB (JJakMyca, METWIOpaHxka u ¢eHoadTranienHa)
UISL OTIPE/ICIIEHHSI XapaKTepa Cpelibl B pacTBOpaxX KUCIOT M IIEI0UeH

HCCIIC/IOBAaHUE U ONMKMCAHUE CBONCTB HEOPTaHUYECCKHX BEIIECCTB Pa3THUHBIX
KJIaCcCOB, M3YYCHHE B3aMMOJCHCTBHS KHCJIOT C METajllaMH, OKCHIaMH
MCTAJUIOB, PAaCTBOPHUMBIMHU W HEPACTBOPHMBIMHU OCHOBAHHAMH, COJISAMHU,
IMOJIYy4YCHHUE HCEPACTBOPHUMBIX OCHOBaHI/If/'I; BBITCCHCHHUEC OJIHOI'0O METaljia
JIpYyTUM W3 pacTBOpa COJNH; WCCieloBaHHe aM(OTEPHBIX CBOMCTB
THJIPOKCHUJIOB AIFOMUHUS U IITHKA

13.7

pelIeHre SKCHEpPUMEHTAIbHBIX 3aiad 1o TemMaM: «OCHOBHBIE KJIACChI
HeOpFaHI/ILIeCKI/IX COGI[HHGHHﬁ)); ((BJIGKTPOJII/ITI/ILIeCKaﬂ Jucconuanusi,
«Baxxneimye HEMETaIUIBI M UX COSIMHECHUS; «Bakaemme MeTamisl U UX
COEIMHEHM»

13.8

14

XUMHYECKHE DKCIEPUMEHTHI, WJUTIOCTPUPYIONINE MPU3HAKA TPOTEKAHUS
peaknuii HOHHOTO OOMEHA; KauYeCTBCHHBIC PEaKIIMK Ha MPUCYTCTBYIOIIHNE B
BOJHBIX PAacTBOpPAx HMOHBI: XJIOpPUI-, OpoMua-, HOAUI-, Cyibdat-, pocdar-,
KapOOHAT-, CHJIMKAT-aHUOHBI, THUIPOKCHUI-HOHBI, KATHOHBI aMMOHHS,
MarHusi, KaJbIMs, aJTOMUHHUS, skene3a (2+) um xemeza (3+), megm (2+),
IIUHKA

YmMmenue:

141

OPENCTaBIsITh  Pe3yJbTaThl  dKCIEpUMEHTa B (QopmMe  BBIBOJIOB,
JOKA3aTeNbCTB, TpauKOB ¥ TAONHWII ©  BBIABIATH OMIIUPHYECKUC
3aKOHOMEPHOCTH

14.2

YCTaHABJIMBATb CBA3KM MCEXKAY pPCalbHO Ha6J'IIO,Z[aCMBIMI/I XUMHNYCCKHNMH
ABJICHUAMHA U IHpoHecCaMu, IMPOUCXOMAINIMMU B MAKpO- U MHUKPOMHPE,
OOBSACHATH IIPUYUHBI MHOFOO6paSI/IH BCIICCTB



IHHEPEYEHD 2JIEMEHTOB COAEPKXAHUA, IIPOBEPAEMBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUU

Kon IIpoBepsieMblii 3JIEMEHT CO/IEPKAHUS
1 [TepBoHavyaTbHBIC XUMUYECKHUE TTOHSTUS
11 Uuctsie BemectBa u cMecu. CriocoObl paszieneHus cMecei
12 ATOMBI U MOJICKYJIBI. XUMHUYECKHE 1eMeHThl. CUMBOJIBI XUMHUECKUX DJIEMEHTOB.
' [IpocTble U CIOXKHBIE BEIECTBA.
13 Xumuueckas ¢popmysna. BaneHTHOCTh aTOMOB XMMHUYECKUX 37eMeHTOB. CTerneHb
' OKHUCJIEHUS
3aKOH TMOCTOSHCTBAa cocTaBa BewnlecTB. (OTHOCHUTENbHas aTOMHas Macca.
1.4 OTtHocuTenbHAsE MOJIEKYJISIpHAs Macca. MaccoBasi 10J1s1 XUMUYECKOIO JIEMEHTA B
COCIMHEHUH
15 KonmnyectBo BemectBa. Mosb. MonsipHas macca. MousspHbIii 00bEM  Ta3oB.
' B3anMocBs3b KOIM4ecTBa, MacChl U YUCIA CTPYKTYPHBIX €IMHMUI] BEIIECTBA
16 Ou3NYEeCKUE U XUMHUYECKHUE SBJICHHUS. XHUMHUYECKasl pEAKUUs] U €€ MNPHU3HAKU.
' 3aK0H COXpaHEHUsI MaCChl BEIIECTB. XUMUYECKUE YPAaBHEHUS
9 Ilepnonnueckuil 3akoH u Ilepuoanueckas cucreMa XUMUYECKHUX dieMeHTOB J[.M.
MenneneeBa. CTpoeHHe aTOMOB
[Tepuonuueckuii 3akoH. Ilepuognmyeckas cucrema XuMuUeckux sjaemeHToB [[.U.
2.1 MenpaeneeBa. Ilepuoasl u rpynmnbel. OU3NUECKUN CMBICI MOPSAKOBOTO HOMEpA,
HOMEPOB Mepuoja 1 rpymnibl FIeMeHTa
Crpoenne aromoB. CoctaB artomHbIx snep. M3otombl. Dnextponsl. CTpoeHue
2.2 AJICKTPOHHBIX ~ 000JIOYEK aToMOB TepBbIX 20 XHUMHYECKHUX  DJIEMEHTOB
[Tepuoanueckoit cucremsl [J.1. Menneneesa
3aKOHOMEPHOCTH B MU3MEHEHHHM CBOWCTB XMMHUYECKHX JJIEMEHTOB IEPBBIX TPEX
53 MEePUOJIOB, Kaliusd, KaJlblMs (paguyca aToMOB, DJIEKTPOOTPHUIATEIIBHOCTH,
' METAIJIMYECKUX Y HEMETANIMYECKUX CBOMCTB) U MX COETUHEHUI B COOTBETCTBUU
C TIOJIO)KEHHUEM DJIEMEHTOB B [leproandeckoil CCTeME B CTPOSHUEM UX aTOMOB
3 CrtpoeHue BemecTBa
Xumuyeckass cBsa3b. KoBajeHTHas (MoysipHass W HEMOJApHAs)  CBS3b.
3.1 DNeKTpOOTPULIATEIBHOCTD XUMHUYECKUX 3JIEMEHTOB. Nonnas CBSI3b.
Meramnnueckas CBA3b
Tunbl  KpucCTaNIUYECKMX peméToK (aTOMHAas, HOHHAs, MeTaJIndecKas),
3.2 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THINA KPHUCTAIUIMYECKON PEmETKH M BHUJA
XUMUYECKOH CBS3U
4 Baxuelie mnpencraBuTeNM HEOPraHWYECKUX BemecTB. Hemeramnel u ux
COEIMHEHMsI. MeTalyIbl ¥ UX COEIMHEHNUS
41 Knaccudukanms u HOMEHKIATypa HEOPTraHMYECKUX COCIUHEHHI: OKCHIOB

(coneoOpasyroiue: OCHOBHBIC, KUCIOTHBIE, aM()OTEpHBIC) U HECOJICO0pa3yIOIIHe;



OCHOBaHMI (mémoun u HEpPacTBOPHUMBIC OCHOBaHUS); KHCIIOT
(kucmopoacoepKaie U OeCKUCIOPOIHbIC, OJHOOCHOBHBIE 1 MHOTOOCHOBHBIC);
coJiel (CpeTHUX U KHUCIIBIX )

dusnyeckue U XUMHYECKHE CBOMCTBA IMPOCTBIX BCHICCTB-HEMCTAJJIOB: BOAOPOIaA,

42 XJIOpa, KACIOPOJa, cephl, a30Ta, hocdopa, yriepoaa, KpeMHUs
dusznueckue MU XHUMHUYECKHUE CBOICTBA MPOCTHIX BELIECTB-METAJJIOB: JIUTHUSA,
4.3 HATpUsl, KaJIUsl, MaTHUS U KaJIbIUs, aJJIOMUHUS, Keje3a. DIEKTPOXUMUYECKUN sl
HaNpsHKEHUHA METAJIOB
44 OU3NYECKUE U XMMHYECKHE CBOMCTBA BOJOPOAHBIX COCAUHEHUN HEMETAIIOB:
' XJIOPOBOJIOPOJIA, CEPOBOAOPOIA, aMMUAKA
du3nyecKue W XHMHYECKHE CBOMCTBA OKCHIOB HemeTamuioB: cepel (1V, VI),
4.5 azota(ll, 1V, V), docoopa(lll, V), yrnepona(ll, 1V), kpemuus(1V). Tlonyuenue
OKCHJIOB HEMETAJIIIOB
46 Xumunyeckue cpoiictBa okcuaos: meTtamioB |A-IIIA rpynn, uunka, meau(ll) u
' xenesa(ll, 111). [TonmyueHre OKCHIOB METAILJIOB
XUMUYEeCKHEe CBOWCTBA OCHOBAaHUN M aM(OTEPHBIX THAPOKCHAOB (HA MpUMeEpe
4.7 THIPOKCUIOB AIIOMUHUS, JKene3a, HuHKa). [lomyueHre ocHoOBaHMM 1 aM(OTEpHBIX
THAPOKCHIIOB
OO0mue XUMHUYECKHEe CBOMICTBA KHCIOT: XJIOPOBOJIOPOAHOM, CEPOBOAOPOIHOM,
48 CEpHHUCTOM, CepHOU, a30THOH, (ochopHOU, KpemMHHEBOU, yroiabHOU. Ocobbie
' XUMUYECKUE CBOMCTBA KOHIICHTPUPOBAHHOM CEPHOM W a30THOM  KHUCJIOT.
[Tonyuyenue kucior
4.9 OO6mue XuMHUYECKHEe CBOMCTBA CpelHUX coJied. [Tomyduenue coneit
410 [Tonyuyenue, coOupaHue, paclo3HaBaHME BOAOPOAA, KHUCIOPOJA, aMMHUaKa,
YTJIIEKUCIIOTO Ta3a B JIabopaTopuu
411 [Tonydyenune aMMuaka, CEpHOM M a30THOW KHUCIOT B MPOMBIIIIEHHOCTH. OOrime
' CIIOCOOBI TIOYYCHHUS METAILIOB
412  T'eHeTnueckas CBS3b MEX]y KJIacCCaMU HEOPTaHUYECKUX COEIMHEHUN
5 XUMHUYECKUE PEAKIIUU
Krnaccudukanus XUMHUECKUX peaklIMid MO pa3IUYHbIM MPU3HAKAM: 10 YUCTY U
5.1 COCTaBy Y4YacTBYIOLIMX B peEaklIUW BEIIECTB, MO TemaoBoMy 3ddexTy, Mo
M3MEHEHUIO CTETIEHEW OKUCIIEHUSI XUMUUECKUX 3JIEMEHTOB
5.9 TennoBoi 3¢hHeKT XUMUYECKON peaKIui, TEPMOXUMHYECKUE YpaBHEHHUA. JK30- U
' SHAOTEPMUYECKUE peaKIMU. TepMOXUMUYECKUE YPaBHEHUS
OKHCIIUTETbHOBOCCTAHOBUTENbHBIE peakiuu. OKUCIAUTENIM U BOCCTAHOBUTEIU.
5.3 [Ipoueccel ~ OKMCIEHMS W BOCCTAHOBJIEHMs.  OJIEKTPOHHBIM  OamaHc
OKHCJIUTEIbHOBOCCTAHOBUTEIHHON PEaKIINU
5.4 Teopust 37eKTpOMUTUYECKON auccounanuu. KaTHoOHBI, aHUOHBI. DIEKTPOIUTHl U
' HeTeKTpoNuThl. CUIIbHBIC U clla0ble NIeKTPOIUThl. CTeneHb AUCCOIHAINN
55 Peakunu wmoHHOTO OOMeHa. YCIIOBUS TpPOTEKaHUS peakUuid HMOHHOTO OOMeHa,

IIOJIHBIC U COKpaH_IéHHBIC HOHHBIC YPaBHCHUS peaKI_II/Iﬁ



XUMUA U OKpY’Karomas cpeaa

BemectBa u Martepuanbl B IIOBCEAHEBHOM JKM3HM 4ellOBEKa. be3omnacHoe

6.1 UCTIOJIb30BaHUE BEIIECTB U XUMUYECKUX peakiuil B 1aboparopuu u ObiTy. [lepBas
MIOMOIIb TIPY XUMHUECKUX 0’KOTaX U OTPaBICHUSIX
XUMHUYECKOe 3arpsi3HEHHE OKpYXKarolei cpebl (KUCIOTHBIE 0K/, 3arps3HEHUE
MOYBBI, BO3JyXa M BOJOEMOB), CIOCOOBI ero mnpeaoTBpauieHus llpexenbHas

6.2 nonyctumasi koHuentpamus BemectBs  (IIJK). Ponp xumum B pemieHuun
HKOJIOTMYECKUX Mpo0ieM. YcuieHue MapHUKOBOro »sddexra, paspylieHue
030HOBOTO CIIOS
IIpumenenue cepsl, a3ota, ¢ochopa, yriepojaa, KpeMHUS M UX COCAMHEHUI B
ObITY, MEIMIMHE, MPOMBIIUIEHHOCTH W CEIbCKOM Xo3sicTBe. [Ipumenenue

6.3 METAJUIOB M CIUIAaBOB (CTallb, YYTYH, TIOPATIOMUHHNA, OpoH3a) B OBITY W
MPOMBIIIICHHOCTH WX coequHeHui. [IoHsATHEe 0 KOppO3MH METaJlIOB, OCHOBHBIC
CHOCOOBI 3aIUTHI KX OT KOPPO3UU

6.4 [IpupoaHble HCTOYHHMKH YTIIEBOJIOPOJAOB (Yroib, NPUPOAHBIA Ta3, HeDTH),
MPOAYKTHI UX NIepepaboTKu (O€H3UH), MX POJIb B OBITY M IPOMBIIIIEHHOCTH
IlepBoHauanbHble MOHATHA 00 OPraHUYECKUX BEIIECTBAX KaK O COEJMHEHUSIX

6.5 yriepoza (MeTaH, 3TaH, THJICH, alleTUJICH, 3TaHOJ, INIMIEPUH, YKCYCHAs KUCIIOTA).

' [ToHsATHE O OMOJOrMYECKH Ba)KHBIX BEIIECTBaX: KUpax, O€JIKax, yrieBojaax — U ux
POJIH B KHU3HH YETIOBEKA
7 Pacuérer:

7.1 1o hopMysaM XMMHYECKUX COSAMHEHHH

7.2 Macchl (MacCOBOM) TOJIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3 M0 XMMUYECKUM ypaBHEHUSIM
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