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MHNOACHUTEJBHASA 3AIINCKA

[Iporpamma MO XMMHH OCHOBHOTO o0OIIero oopasoBaHus (yriayOJIEHHBIHN
YpOBEHB) COCTaBJICHAa Ha OCHOBE TPeOOBAaHUI K pe3ysibTaTaM OCBOEHUS OCHOBHOM
00pa30BaTeNbHOM MPOTrPaMMbl OCHOBHOTO OOIIIETO 00pa30BaHUs, MTPEICTaBICHHBIX
B ®I'OC OOO, ¢ yuerom ¢enepasibHON pabodeit mporpaMMbl BOCITUTaHUS.

[Iporpamma mo xumuM pa3zpaboTaHa C LEIbI0 OKa3aHHUS METOAMYECKOM
MOMOIIM YYUTEIIO B CO3/IaHMU paboyeil mporpaMMbl IO y4eOHOMY MPEIMETY.

[Iporpamma 1mo XuMuu [Oa€T NPEACTABICHUE O LENAX, OOLIEH CTpaTeruu
oOy4yeHusl, BOCIUTAHUS M Pa3BUTHSI OOYYAIOMIMXCS CPEACTBAMH Y4eOHOTO
peaMeTa, onpenesnseT 00s13aTeIbHOe MPEIMETHOE COJIEP)KaHHUE, €r0 CTPYKTYPY IO
paszenaM M TeMaM, pacupelesieHMe 1o  KjaccaM, PEKOMEHAYEMYIO
MOCTIEIOBATEIPHOCTh  M3YYCHHUS XHUMHH C YY4€TOM MEXIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTMKM Yy4yeOHOro Ipolecca, BO3PaCTHBIX
ocobeHHOcTe oOywaromuxcsi. B mnporpaMme 1O XMMHUHM — YYHUTHIBAIOTCS
BO3MOXKHOCTH Y4YEOHOTO IMpeJMeTa B pealu3alud TpeOOBaHUN K IIAHUPYEMbBIM
JUYHOCTHBIM, METalpeAMETHbIM M TPEAMETHBIM pe3yJbTaTaM OOydeHUs U B
(GOpMHpPOBaHUM OCHOBHBIX BHUJOB Yy4e€OHO-NO3HABATEIBHOW  JIE€SITEIIBHOCTH
00y4aroIerocs o OCBOEHUIO Y4eOHOT0 COJep KaHusI.

W3ydyeHne XuMUM Ha ypOBHE OCHOBHOIO 00Imero oOpa3oBaHus
OpPUEHTHPOBAHO Ha OOLIEKYJIbTYPHYIO OJArOTOBKY, HEOOXOIUMYIO /JIsl BEIPAOOTKU
MHUPOBO33PEHYECKUX OPUEHTHUPOB, Pa3BUTUSI MHTEIUIEKTYyalbHBIX CIIOCOOHOCTEW U
MHTEpPECOB OOyYarouIuxcsi, Ha MPOJOJDKEHHE OOYyYEeHHMs Ha YPOBHE CPEIAHEro
o01iiero oOpa3oBaHusl.

3HaHMEe XWMHH CIY>)KUT OCHOBOM Juisi (hOPMHUPOBAHUS MHPOBO33PECHUS
oOyu4arolerocsi, ero MpeACTaBICHUH O MaTepUaAIbHOM €IMHCTBE MHUPA, BAKHYIO
pOJIb UTparoT POPMUPYEMBIE XUMHUEHN MPEACTABICHUS O TPEBPAILCHUSIX SHEPTUU U
BEILIECTB B NPHUPOAE, O MYTAX PEIICHHUsS TI00ATBHBIX MNPOOJIEM YCTONYMBOIrO
Pa3BUTHs YEJIOBEUECTBA — CBIPHEBOM, DJHEPre€TUYECKOW, NPOAOBOJIBCTBEHHOM
po0seM, MpoOIeMbI IKOJIOTHYECKOM 0€3011aCHOCTH, MPOOJIeM 31paBOOXPAHEHUSI.

N3ydyeHne xumuu:

CIIOCOOCTBYET  pealM3aldyd  BO3MOXXHOCTEH  JJIi  CaMOpa3BUTUS |
dbopMupoBaHUsl  KyJbTyphl  JMYHOCTH  OOy4arwIuXcsi, UX oOmed u
GyHKIIMOHATBFHOW TPAMOTHOCTH;

BHOCHUT BKJIaJ B (hOPMHpPOBAHHE MBIIUJICHUS U TBOPUYECKHX CIIOCOOHOCTEN
OoOy4aroluxcs, HaBBIKOB HX CAaMOCTOSTENbHOM Yy4eOHON JeSITenbHOCTH,
OKCMIEPUMEHTATIBHBIX W HCCIEAOBATEIbCKUX YMEHUN, HEOOXOIMMBIX Kak B
MOBCEHEBHOM KM3HU, TaK U B TPO(PECCHOHATILHOM €SI TeIbHOCTH;



3HAKOMHUT CO CHENU(PUKON HAYYHOTO MBINUICHUS, 3aKJIaJbIBAET OCHOBBI
MIPEACTABJIICHUIA O €IUHCTBE TPHUPOABI M YEIOBEKA, SIBJISICTCS KIFOUEBBIM ITAllOM B
(bOopMHPOBAaHNN €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YyYaIOIINUXCS;

CIIOCOOCTBYET (POPMUPOBAHUIO ILIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
HAy4YHBIM 3HAHUSM, K MPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIAJl B IKOJIOTUYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBieHUS B OOyUYEHHWH XUMHUU OOECIICUMBAIOTCS CHEIMPHKON
COJlep KaHUsl TPeIMeTa, KOTOpBIM SBISETCS NEeAarormueckd aJarnTHpOBaHHBIM
OTpaXEHUEM OMPEICTICHHOTO 3Tara Pa3BUTHUS XUMHH.

VYriyOnéHHbli Kypc XMMUKA OCHOBHOTO OOIIIEr0 00pa3oBaHUsi OPUEHTHUPOBAH
Ha OCBOCHHE OOYYAIOIMMHUCS CHCTEMbI NIEPBOHAYAIBHBIX MOHSATHH XHUMHH, OCHOB
HEOPTaHUYECKOM XMMHUHU, OCHOBOIIOJIATalOIIUX MPEACTaBICHUNA OOIIe XUMUU U
OTJICJIbHBIX 3HAYUMBIX MMOHATUNA OPTaHUYECKON XUMHUH.

CtpykTypa coiepkaHus MPOTpaMMbI N0 XMMUU CPOPMHUpOBAHA HA OCHOBE
CUCTEMHOro moaxoaa K €€ m3ydeHuro. Coaep:kaHue CKIAJbIBAETCS U3 CHUCTEMBbI
MOHATUH 0 XUMHUYECKOM DJIEMEHTE M BEIIECTBE M CHCTEMBI ITOHATHI 0 XUMHUYECKON
peaknun. O0Ge ATH CUCTEMBI OPTAaHW30BAHBI MO MPHHITUITY ITOCIEIOBATEIHLHOTO
Pa3BUTHS 3HAHUI Ha OCHOBE TEOPETUUECKUX MPECTABICHUN Pa3HOTO YPOBHS:

aTOMHO-MOJIEKYJISIPHOM TEOPUH KaK OCHOBBI BCETO €CTECTBO3HAHUS,

[Tepunoanueckoro 3akona J[.1. MeHieneeBa Kak OCHOBHOTO 3aKOHA XHMUU;

YYEHHsI O CTPOCHUH aTOMa U XUMHYECKOU CBSI3H;

MPEICTABICHUM 00 DIEKTPOIIUTUYECKON JUCCOIMAIIMY BEIIECTB B paCTBOPax;

0 XUMUYECKON KMHETUKE U TEPMOJAMHAMUKE.

B ocHOBY TeopeTHuecKuX 3HAHWUU TOJOKEHbI ASMIIUPUYECKU TOTYyYEHHBIC
dakTtel. TeopeTndyeckre 3HAaHUS PA3BUBAIOTCS MOCIIEIOBATEIBLHO OT OJTHOTO YPOBHS
K Jpyromy W O0O0€CHeuMBaOT OOYy4YalOIIMMCS BO3MOXKHOCTh OOBSCHATh U
MPOTHO3UPOBATh CBOMCTBA, CTPOCHUE M 00JIACTU MPAKTUYECKOTO MPUMEHEHUS
M3y4aeMbIX BEIECTB.

OcBoeHne coaepKaHUsS MPOTPAaMMBI IO  XHUMHH  TMPOUCXOJHUT  C
UCIIOJIb30BAaHUEM 3HAHWW W3 paHEe M3YYCHHBIX YYCOHBIX MPEIMETOB:
OKpY>Karolud Mup, Ouosorus, (usvMka, MaTeMatuka, reorpadus, TEXHOJOTHS,
UCTOPUS.

[TporpamMmMa ocHOBHOrO 001Iero 0Opa3oBaHUA MO XUMHUHU (YrIIyOJNEHHBIN
YpPOBEHb) OpPHCHTHpPOBAHA Ha COXpaHCHHE (PYHIAMEHTAJBLHOTO XapaKTepa
oOpazoBaHus, cHenuPuku y4yeOHOTro MpeaMeTa U O0O0ECleYeHUE YCIEIIHOTO
oOy4eHHs Ha CIEIYyIOIIeM YypoBHE oOpa3oBaHusd. B mporpamMme Mo XUMHH
peanu3yeTcsl pa3BUBAIOIIAS M TMPAKTHYECKas HAMPaBICHHOCTh OOyUYEHUS XUMUH,
mupdepenumanus  oOydeHus,  BKIOYaromias  OpoQUIbHYIO  MOATOTOBKY



oOydarolmuxcsi M TOCIEAYIOUIee CaMOOIpeAeieHne B BbIOOpPE HaIlpaBiICHHUS
oOyueHus B IpOoUIBHBIX KJ1accax.

VYriyOnéHHOe  M3ydeHUuE XUMHUHM  CIIOCOOCTBYET  pealiM3aluu  3ajady
1po(heCCHOHATIBHON OPUEHTALlMU U HAIIPaBJIEHO Ha MPEAO0CTaBICHUE BO3MOXHOCTH
KaXIOMY O00ydYarolmemycsi IpOsSIBUTh CBOM WHTEIUIEKTyaJlbHbIE U TBOPYECKUE
CIOCOOHOCTH TpU HU3YYEHHH Y4eOHOro TmpeaMera, HEOOXOAUMbIE IS
MPOIOJIKEHUS 00pa30BaHUs U JalbHEUIIEH TPYAOBOU €SI TENHHOCTH.

[TporpaMMa 1o xumuu (yriayOJI€HHBI ypOBEHb) IpeJHa3HAuY€Ha JJIs
UCIIOJIb30BaHUsl B OOPA30BaTENbHBIX OPTraHU3ALMAX, PEANTU3YIOIUX MPOTPAMMBI
nuddepentiupoBanHoro (yriayOoaéHHOro, MpO(PHIBLHOTO) H3YYEHHS OTACIBHBIX
y4eOHBIX MPEAMETOB HA YPOBHE OCHOBHOT'O OOIIETO 00pa30BaHuUS.

OOpasoBaTenbHble (PYHKIIUM XUMHUU, W3y4a€MON Ha YIJIyOJIEHHOM YpPOBHE,
peanusyrorcsa B npouecce GOpMUPOBAaHUS 3HAHUM OCHOB XMMHMYECKON HayKH Kak
00JacTh COBPEMEHHOI'0 €CTECTBO3HAHUS, OOJIACTH IMPAKTUUYECKOH NEeATEIbHOCTH
YeJIOBEKa M OJIHOIO M3 KOMIIOHEHTOB MHMPOBOM KyJIbTYphl. 3agadya y4eOHOro
IIPEIMETA COCTOUT B POPMUPOBAHUU CUCTEMBI XUMUYECKUX 3HAHUN — BaKHEHIINX
(aKTOB, MOHATUM, 3aKOHOB M TEOPETHUECKHUX MOJI0KEHUMN, JOCTYITHBIX 0000IICHHI
MHUPOBO33PEHUYECKOTO XapaKTepa, s3blka HayKd, B MPUOOIIEHUM K HAYYHBIM
METOJAaM TO3HaHUS IIPpU M3YYCHUM BEUIECTB W XUMHUYECKHUX PEaKLUH,
(OpMHpPOBaHNU U PA3BUTHM MO3HABATEIBHBIX YMEHUN U CIIOCOOOB JEATEIBHOCTH
U UX MNPUMEHEHHWU B Yy4eOHO-TIO3HABATEIBHOM M y4eOHO-UCCIEI0BATEIbCKON
NESTEIIbHOCTH, OCBOCHHM IPaBUJ 0€30MacHOr0 OOpalleHHs C BELIECTBAMH B
IIOBCETHEBHOM KU3HH.

[enu u3yyeHUs: XUMHUU OTPa)KarOT HAIPaBJIEHHOCTh 00YUYEHHsI Ha pa3BUTHE U
caMOpa3BUTHUE JIUYHOCTH, POPMUPOBAHUE €€ UHTEIIEKTA U OOLLEH KyIbTYPHI.

M3yyeHue XUMUM HAPaBIICHO Ha TOCTUKEHUE CIECIYIOUIUX LIeTeH:

(GopMUpOBaHHE HWHTEIUIEKTyaJIbHO pPa3BUTOW  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CaAMOCTOSITEJIbBHOMY HPHUHSTHUIO PEIICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBHM KU3HU;

GbopMHpOBaHHE CHUCTEMBl XUMHUYECKMX 3HAaHUM Kak  KOMIIOHEHTa
€CTECTBEHHO-HAYYHOW KapTUHBI MUpPA, KAK OCHOBBI JUIsl TOHUMaHUsl XUMUYECKOU
CTOPOHBI SIBJICHUH OKPY’KAIOIIEr0 MUPA, OCBOEHUE SI3bIKA HAYKH;

NpUOOIIIEHNE OO0YyJaromUXCcsl K CaMOCTOSITEIbHOW —TO3HABATEIBHOW W
UCCJIEIOBATENILCKOW  JICSITENIbBHOCTH, K  HAay4YHbIM  METOJlaM  TO3HaHWuS,
dbopMHpoBaHUEe MOTUBALIUU U Pa3BUTHE CIIOCOOHOCTEN K U3YUEHUIO XUMUU;

dbopmupoBanue  oO0mmel  (QYHKIIMOHATLHOW W €CTECTBEHHO-HAYyYHOU
IPaMOTHOCTH, B TOM UYHCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKPYXAIOIEro MHUpA, MCHOJIb3Ys 3HAHUS W ONbBIT, MOJyYEHHBIE NMPU H3YYECHUU



XUMUHW, TPUMEHSITh WX MPU PEIIeHHH MNpoOJeM B TOBCEAHEBHOW JXKM3HU U
TPYAOBOU JIEITEIBHOCTH;

pa3BuUTHE y OOy4YarOIIMXCS WHTEpeca K W3YYEHUI0O XUMUU U cdepam
NESATEIbHOCTH, CBA3aHHBIM C XHUMHEH, MOTHBAIUMs K OCO3HAHHOMY BBIOOpY
COOTBETCTBYIOIIETO MPOGUIIS U HAIIPABICHHOCTH JaJIbHEHUIIIET0 00yUYeHUs;

OCO3HAHWE LEHHOCTHM XUMHUYECKHUX 3HAHWW B KU3HHU YEJIOBEKA, MOBBIIIECHUE
YPOBHSL DKOJOTMYECKOM KYJIbTYpbl, HENPUATHE IEHCTBUM, NPHUHOCIIIMX BpEX
OKPY’KAIOLIEN CPENE U 3I0POBBIO JIFOACH;

npruoOpeTeHrne O0YYaIOIMMHUCS ONbITA CAMOINO3HAHUS, KIIOUEBBIX HABBIKOB
(KJTFOYEBBIX KOMITETEHIINM ), HEOOXOAUMBIX JIJIsl PA3JIMYHbBIX BUIOB JEATEIbHOCTH.

Ha yrmy6nénnoe n3ydenue yaeOHOTO mpeaMera « XuMus» oTBoauTcs 1o 102
yaca B 8 u 9 knaccax (3 yaca B Hezienio), Bcero 104 daca 3a qBa rojga o0ydeHusl.



COJEPXXAHME OBYUYEHUA
8 KUIACC

IlepBoHaYajibHbIE XUMUYECKHE IIOHATHS

Xumusi — BakHasi 00JIaCTh €CTECTBO3HAHUS U MPAKTUYECKON JESTEIBHOCTU
yenoseka. [Ipeamer xumun. Ponp XxuMuM B KM3HM 4enoBeka. KpaTkue cBeneHus
00 MCTOpUU BO3HUKHOBEHHUS U PA3BUTHUSI XUMUU. XUMHUS B CHCTEME HayK. Tena u
BemiecTBa. Dusnueckue W XUMHYECKHE CBOMCTBA BEIIECTB. ATrpEratHbie
COCTOSIHUSL BewecTB. [IOHSATME O TEOPETHYECKHX M HSMIMUPUYECKUX METOaX
MO3HAHUSI B €CTECTBEHHBIX HayKax. [IpeicraBiieHHss O Hay4yHOM MO3HAaHUHM Ha
AMITUPUYECKOM YPOBHE: HAOIIOJIEHUE, U3MEPEHNE, IKCTIEPUMEHT, MOCIIUPOBAHUE,
BblunciicHue. [IpencraBieHnss 0 HaydHOM IMMO3HAHUM HA TEOPETUYECKOM YpPOBHE:
Hay4dHble (haKTbl, IpoOIeMa, TUIIOTE3a, TEOPHS, 3aKOH.

S3bik xuMuu. UCTOYHUKN XUMUYECKON MHPOpMAITIH.

[Tonsitue 0 MeTonax paboOThl C XUMUYECKUMHU BemiecTBamu. OO0opyaoBaHue
IIKOJIbHOW XHUMHMUYecKor Jnaboparopun. IIpaBumia Oe3omacHoro oOpamieHus ¢
BEILECTBAMH U JAOOPATOPHBIM 000PYAOBAHUEM.

Yuctele BemecTtBa U cMecu. [IpuponHbie cMecu: BO3AYyX, NPUPOJHBIN ras,
He(dTh, TPUPOAHBIC BOABI, TOPHBIE TTOPOABI U MUHEPAJbI. [IoHATHE O TOMOTEHHBIX
U TeTePOTeHHBIX cMecsaX. CocoObl pasaenenus cmeceit. OuncTka BEIeCTB.

BemectBa M XMMHYECKHE pPEAKIMU. ATOMBI M MOJEKYJbl. XHUMHUYECKHE
31neMeHThl. CUMBOJIBI XUMUYECKUX 3JIEMEHTOB. IIpoCThie M CIOKHBIE BEIIECTBA.
Meramnel u  HemeTtauibl. BemecrBa MOJIEKYJSIPHOTO W HEMOJIEKYJISIPHOTO
CTPOCHHSL.

Xumuueckas ¢opmyna. BajaeHTHOCTh aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3aKOH MOCTOSHCTBA COCTaBa BewlecTB. OnpeneneHue BAICHTHOCTH 3JIEMEHTOB 10
dbopmynam OWHApHBIX COEQUHEHUM U cocTaBieHHEe (GopMyd OUHAPHBIX
COCIMHEHUN MO BAJEHTHOCTH J3JIEMEHTOB. OTHOCHUTENbHAs AaTOMHas Macca.
OTHOcuTENnbHAsT MOJIEKYJIsIpHAas Macca. MaccoBasi 40JI1 XUMHUYECKOTO 3JIEMEHTa B
coenunennu. Haxoxxnenue nmpocTteitiieit (opMyIibl BEIeCTBA O MACCOBBIM JI0JISIM
DJIIEMEHTOB.

KommuectBo BemectBa. Moiib. MonsipHas Mmacca. B3auMocCBsI3b KOJIMYECTBA,
MacChl M 4YHCJIAa CTPYKTYPHBIX €AWHHI] BemiecTBa. Pacuersl mo dopmynam
XAMHUYECKUX COeInHeHud. MonspHasg Mmacca cMmecu BelecTB. MoJibHas I0JA
XUMUYECKOTO dJIeMEHTa B coeAuHeHWH. Haxokmenue mnpocTeitmiein GhopMyIbl
BEIIECTBA MO MOJILHBIM JIOJISIM 3JIEMEHTOB.

OU3NYECKHNE U XUMUYECKUE SBICHHS. XUMUYECKasd PEAKLHS U €€ MPU3HAKHU.
VYcnoBusl NpoTeKaHUs XUMHUYECKUX peaklnil. 3aKOH COXPaHEHHUsI MacChl BEIIECTB.
AToMHO-MoONeKyJsipHas Teopus. JKusznb u gesrtensHocth M.B. JlomoHocOBa.



XyUMHUYECKUE ypaBHEHUS. THUIIBI XUMHUYECKUX PEAKIUI (COEINHEHHUS], Pa3JIOKEHUS,
3aMeleHus, 00MeHa). PacueTsl Mo XUMUYECKUM YPaBHEHHSIM.

OKCIEPUMEHTAIBHOE M3YYEHHE BEIIECTB M SBJICHHUA. 3HAKOMCTBO C
XUMUYECKON TOCYZ0M, C mMpaBwiaMH pabOThl B JIAOOPATOPUU U MpPUEMaMU
oOpamienusi ¢ jabopaTopHbIM o0OOpynoBaHueM. V3ydenwme u omucaHue
¢uznyecKkux CBOICTB 00pa3lloB HEOPraHMYECKHMX BEIIECTB — METALIOB U
HemeTaysioB. HaOmionenune ¢Qusmueckux (IUtaBlieHHE BOCKa, TasHUE JIbJa,
pacTupaHue caxapa B CTYIIKE, KUIIEHHE U KOHACHCAIUS BOJbI) U XMUMHYECKUX
(ropeHue cBeuH, MPOKAIMBAHUE MEIHON MPOBOJIOKU, B3aUMOJCHCTBUE COJBI WIH
MeJa C COJSHOM KuciaoToi) siBneHud. O3HakomiieHHE € 0OpaslaMu BEIIECTB
KoiauuecTBoM | monbs. HaOmroneHue W onucaHue NPU3HAKOB IPOTEKaHUS
XUMHUUYECKUX peakiui (pas3ioKeHHE caxapa, B3auMOJICUCTBUE CEPHON KHUCIOTHI C
XJIOpUIOM Oapusi, MOJydeHue U pasznoxeHue ruapokcuna wmeau () npu
HarpeBaHuM, B3auUMOJEHCTBUE Xkene3a ¢ pacTtBopoMm cosu menu (). M3ydenue
Croco0OB  pa3feneHuss cmeced (C  TNOMOILIBI0 MarHuta, (UIBTpOBaHUE,
BBITIApYBaHUE, TUCTUILIALUS, XpoMaTorpadusi), IpOBEICHUE OYUCTKH MTOBAPEHHON
conu. HabmoneHne m onMcaHue ONBbITOB, WUTIOCTPUPYIOMINX 3aKOH COXpPaHEHHUS
MAaccChl.

BaxxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BELIECTB

[IpencraBnenust o razax. Bo3gyx — cmech ra3zoB. CocTaB BO3ayxa. 3aKOH
ABorazipo. MosapHbii  00bEM Ta30B. OTHOCHUTENbHAsl IUIOTHOCTb Ta30B.
Omnpenenenrne OTHOCUTENBHON MOJIEKYJISIPHOM Macchl ra3000pa3HOro BEIIECTBA I10
U3BECTHOM OTHOCUTENbHOM MI0THOCTU. OOBEMHBIE OTHOILIEHUS Ta30B IpHU
XUMHUYECKUX PEAKIHUSIX.

Kucnopon — asnemeHT m mpocTtoe BemiecTBO. HaxoxaeHue kuciopoga B
npupoze, puzndeckue 1 XMMUYECKHE CBOMCTBA (PEaKUMU TOPEHUS U OKUCIEHU).
[Iponiecchl okucneHus B kuBoil mpupone. Oxcuabl. [IpuMeHeHue Kuciopona.
CriocoObl MoTy4YeHus: KUCI0po/ia B 1a00OpaTOpUu U MPOMBITIIEHHOCTH. [ToHsITHE O
karanu3arope. KpyroBopor kucinopona B npupoae. O30H — amioTpoIHas
Momudukanus kuciopoaa. O30HOBBIA CIIOHW, €ro 3HA4YeHUE JJISl  IKUBBIX
OpraHn3MoB. PaspyiieHne 030HOBOTO CJOS.

TernoBol »hdEKT XUMHUUECKOW pPEaKluu, TEPMOXUMUYECKHUE ypaBHEHUS,
9K30- U 3HJO0TepMUUecKkue peakuuu. TommmBo. Mcnonb30BaHue yrisi © METaHa B
KauecTBe TOIUIMBA. 3arpsizHeHue Bo3zayxa. [lonarue o mapHukoBoM 3pdexre.

Bomopon — »nemeHT M mpoctoe BemecTBo. HaxoxkaeHnue Bomoponaa B
npupone, (u3MUecKkue U XHUMHUYECKHE CBOICTBa, NPUMEHEHHUE, CIOCOObI
nonyuyeHus. [loHsiTue o kuciorax u coyisix. Mcrnonb3oBaHue BOJOPO/Ia B KAYECTBE
TOIJIUBA.



Bonma. ®dusnueckue cBouctBa BOAbl. Boma kak pactBopurenb. PacTBopsl.
HacpilieHHbIE M HEHACBIIIEHHBIE PAacTBOpPBL. PacTBOPUMOCTH BELIECTB B BOJE.
@dakTOphl, BIUSIONIME HA PACTBOPUMOCTH TBEPABIX M Ta3000pa3HBIX BEIIECTB.
CriocoObl BhIpaXeHUs] KOHLIEHTPAIMU PAaCTBOPOB: MAcCOBasi JI0JisI paCTBOPEHHOTO
BEILIECTBA, MOJIAPHAsl KOHIIEHTpalus. Poilb pacTBOpOB B MpUPOAE U B JKHU3HU
YeJoBeKa.

Xumuyeckue cBoictBa Bonbl. llonsitue 00 ocHoBaHusx. Ilonsitue 006
MHIMKaTOpax. KpyroBopoT Boabl B NPUPOJE. 3arpsA3HEHUE NPUPOIHBIX BO/I.
OxpaHa 1 OYHUCTKA IPUPOJHBIX BOJ.

Knaccudukanus neopranuueckux coenuHeHuid. Oxcupabl. Knaccudukainms
OKCHJIOB:  coyieoOpa3yromue  (OCHOBHBIC, KHCJIOTHBIE, aM@oTepHbIE) W
HecosieoOpasyromue. MexayHapo/Has HOMEHKJIaTypa OKCHIOB. TpuBHAIbHbBIE
Ha3BaHMs OKCHIOB. DU3NUECKHE U XapAKTEPHbIE XUMUUYECKUE CBOMCTBA OKCHJIOB
(B3auMOJIEHCTBUE C BOJOMW, C KUCIOTAMH U OCHOBaHUSIMHU, C IPYTUMU OKCUJIAMU).
[lomy4yeHne OKCHUIOB.

[ToHsiTHE O THAPOKCUAAX — OCHOBAHUSAX U KHUCIOPOACOAECPKAIIUX KUCIOTaX.
Kucnorel. Knaccubukanuss kucior. MexayHapoiHass HOMEHKJIaTypa U
TpUBHAJIbHBIE Ha3BaHUs KUCIOT. PU3NYECKHE U XUMHUYECKHE CBOMCTBA KHUCIOT
(B3aUMOJICHCTBUE C METAJJIaMH, C OKCUJaMU METAJIJIOB, OCHOBAaHUSIMU U COJISIMU).
Psan aktuBHoctn MmeraiuioB H.H. bekeroBa. Ilonydenue xucnor. Kucmorel B
MPUPOAE, TPUMEHECHUE BAKHEUIIINX KUCIIOT.

OcHoBanus. Knaccudukanuss OCHOBaHMM: IIEJIOYM U HEPACTBOPUMBIC
OCHOBaHUsA. MexXIyHapOoIHas HOMEHKJIaTypa OCHOBaHUM. TpuBHalbHbIC Ha3BAHUSA
ocHoBaHuM. Illenoumn, ux cBOWCTBA (B3aMMOJICHCTBHE C KHUCJIOTHBIMH OKCUIAMH,
KHCJIOTaMH U COJISIMU) M CIOCOOBbI mojyueHusi. HepacTBopumble OCHOBaHUS, UX
CBOICTBA (B3aMMOJIEHCTBHE C KUCIOTAMU) U CIIOCOOBI MOJTyYeHUsI. AM(POTEPHOCTb.
[Tonsitue 00 amdoTepHBIX TUAPOKCHIAX (HA TPUMEPE THAPOKCUIIOB IIMHKA U
ATIOMUHUA): XUMUYECKHE CBOMCTBA (B3aUMOJICHCTBUE C KUCIOTAMH U MIEIOYaMH)
Y TIOJTyYEHHE.

Comu  (cpegHue, Kucible, OCHOBHbIC, JBOIHBIE). MexayHapoaHas
HOMEHKJIaTypa coned. TpuBuanbHble Ha3BaHus cosiel. Duszndeckue
XapaKTepHblE XMMUYECKHE CBOWCTBA Ha mpuMepe cpeaHux cosieil. Ilomydenue
COJIEH.

['eHeTnyeckas CBsI3b MEXKY KJIaCCAMU HEOPTaHUYECKUX COCIMHEHMUIA.

DKCHEPUMEHTATIBHOE U3YYEHHE BEILIECTB U SIBIICHUIA:

KOJINYECTBEHHOE OIPEACIICHUE COAEPKAHUSI KHUCI0PO/a B BO3IYXE;

MOJIy4eHHE, COOMpaHne, pacliO3HABAHUE U N3YUCHUE CBOMCTB KUCIOPO/a;

HAOJIOZICHUE B3aMMOJCHCTBUS BEHIECTB C KHUCJIOPOJOM U YCJIOBHMA
BO3HUKHOBEHUS U MPEKPAIICHUsI TOPESHHUS;



O3HaKOMJIEHHE C 00pa3aMi OKCHJIOB U ONMCAHNUE UX CBOWCTB;

NOJIy4eHHe, cOOMpaHue, pacrno3HAaBAHHE W H3YyYEHHUE CBOICTB BOJOPOJA
(ropenue);

B3aMMO/ICHCcTBHE BoAopoa ¢ okcuaom meau (11);

UCCJIEIOBAHUE OCOOEHHOCTEH  PacTBOPEHMSI BEIIECTB C  Pa3IUYHOU
PacTBOPUMOCTBIO;

IIPUTOTOBJIEHUE PACTBOPOB C ONPEIEICHHON MACCOBOM J0JIEW PaCTBOPEHHOTO
BEILIECTBA;

MIPUTOTOBJICHUE PACTBOPOB C OIPEIACICHHON MOJSPHON KOHIIEHTpauuen
PacTBOPEHHOTO BEIIECTBA;

B3aMMO/ICHCTBUE BOJBI C METAJNIAMH (HATPUEM U KaJIbIIEM);

OIpPEJIETIEHHE PACTBOPOB KUCIOT U MIEJIOYEH C MOMOIIbIO NHANKATOPOB;

UCCJIeI0BaHNE 00Pa3I[0B HEOPTAHMUECKUX BEIIECTB PA3IMYHBIX KIIACCOB;

u3ydeHue B3aumoeicTBus okcuaa menu (I1) ¢ pacTBopoM cepHON KUCTOTHI,
KHUCJIOT ¢ METAJUIAMH, PEAKIIMN HEUTpaIU3aluu;

MOJIy4YEeHUE HEPACTBOPUMBIX OCHOBAHMI, BBITECHEHHE OJIHOTO MeTajlia
JIPYTUM U3 PacTBOPA COJIH;

B3aMMO/ICHCTBUE TUAPOKCHUIA [IMHKA C pACTBOPAMHM KUCIIOT U IIEJIOYEH;

pELIEHHE DHKCIEPUMEHTAJIbHBIX 3a7ad 1o TeMe «OCHOBHBIE KJIACChI
HEOPraHUYECKUX COCIUHEHHIN.

Ilepuoguvecknii 3axkoH u Ilepumoamueckasi cucreMa XHMHYECKHX
jemeHTOB /I. U. MennaesieeBa

Crpoenre aToMoB. XuMHuecKasi CBsI3b. OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE
peaKkiuu.

[lepBbie TOMBITKK KIaCCU(PUKAIMM XUMUUYECKUX dJeMeHTOB. l[loHsiTHe o
rpynnax (ceMemcTBax) CXOJIHBIX AJIEMEHTOB: HIEJIOYHBIX M HIEJIOYHO3EMEIbHBIX
MeTajulax, TrajoreHax, MHEPTHBIX (OJaropojHbIX) razax. DJIEMEHTHI, KOTOPHIC
00pa3yroT aM(pOTEepHbIE OKCHUJIBI U THIPOKCHIBI.

[lepnoanueckuit 3aKOH. OTtkpsbITHE Ilepnogmueckoro 3aKOHa.
[lepponnueckass cucrema xumuueckux osaemeHtoB [l WM. Mengeneesa.
Koporkonepuoanas w jgiauHHONEpuoaHas ¢opmbl Tadmuisl  «llepuoanueckas
cucrtema xumuueckux 3nemeHToB . . MenneneeBay. Ilepuoabl u rpynnsl (A- u
b-rpynmsr).

Crpoenue atomoB. CoctaB aroMmHbIX saep. M3otombl. PagnoakTUBHOCTB.
DNEKTPOHBL. DJEKTPOHHAsE OpOUTalb. DHEPreTUYECKUEe YPOBHU U TMOAYPOBHU
atoma: S-, p-, d-opOuramu. DNEeKTpOHHBbIE KOH(MUIYPALMH U BJIEKTPOHHO-
rpadudeckue Gopmyiasl aToMOB. DUBNYECKHA CMBICT TOPSIKOBOTO HOMEpA,
HOMEpA TIeproJia M rPpymIbl deMeHTa. CTpOeHUE AIEKTPOHHBIX 000J0YeK aTOMOB
nepBbix 20 xumudecknx 35meMeHToB [lepnoanueckoi cucremel 1. . Menneneena:



pacrpeeneHne JJIEKTPOHOB MO JHEPIETUYECKMM YPOBHSAM, IIOAYPOBHSIM H
opouransim. Gusnuecknii cmpic [leproanueckoro 3akoHa.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHUMHUYECKHX 3JEMEHTOB,
METAUIMYECKUX M HEMETAUIMYECKUX CBOMCTB IO TIPYNIIaM M IEPUOJAM.
M3MeHeHne KUCI0THO-OCHOBHBIX CBOMCTB COCIMHEHUH XMMUYECKUX 3JIEMEHTOB B
nepuoAax M rpynmax. XapakTepUCTHKAa XUMHUYECKOrO JJIEMEHTa II0  €ro
nonoxkennto B [lepunonnueckoit cucreme /1. U. Menneneena.

3nauenue [lepnoanueckoro 3akoHa u [lepuoanueckol CHCTEMBI XUMUYECKUX
AJIEMEHTOB I Pa3BUTUA Hayku W npaktuku. [[. M. MeHneneeB — y4yeHbIM U
IpaKJaHUH.

DONEeKTPOOTPUUATENBHOCTh XUMUYECKUX 3JIEMEHTOB. XHMHYECKas CBS3b.
Buapl XMMHYECKOW CBS3M: KOBAJICHTHAs IOJSIpHAs CBSA3b, KOBAJICHTHAs
HENOJISIpHAsl CBsI3b, MOHHAs CBsA3b. MexaHu3Mbl 0Opa30oBaHMsI KOBAJIEHTHOW U
MOHHOHN CBSI3U. DJIEKTPOHHBIE U CTPYKTYpHBIE (OpMyJibl BeliecTB. KaTHOHBI u
AHUOHBI.

Kpucrammnueckue u amopdHble BemiecTBa. THUMBI KPUCTAILTMYECKUX
pPELIETOK: HOHHAsI, AaTOMHAs, MOJIEKYJISIPHAS U X XapPAKTEPUCTUKH.

Crenenp oxucieHus. OnpenesieHHEe CTENEHEH OKUCIEHUS aTOMOB B
OuHapHBIX  coeAMHEHUAX.  OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIE  PEAKIIMH.
[Iponiecchl OKMCIEHUA M BOCCTAHOBIEHUA. OKHUCIUTENM W BOCCTAHOBUTEIIU.
CocraBneHue ypaBHEHHM IPOCTBIX OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIX PEAKIUMN U
paccTaHoBKa B HUX KO3()PUIIMEHTOB METOJOM 3JIEKTPOHHOIO OajiaHca.

OKCHEpPUMEHTAIBHOE U3YUECHHE BEIIECTB U SIBJICHUI:

O3HaKOMJIEHHUE C 00pa3liaMy METAJJIOB U HEMETAIJIOB,

MOJEIUPOBAHUE CTPOEHUS MOJIEKYJI IPU TOMOIIA PHUCYHKOB, MOJEINEM,
AIIEKTPOHHBIX U CTPYKTYPHBIX (hOPMYJ;

IIPOBEJEHNUE  OIBITOB, HWJUIIOCTPUPYIOUIUX  MPUMEPBI  OKUCIUTEIBHO-
BOCCTAaHOBUTEJIBHBIX PEaKuil (rOpeHue, peakliuu pa3ioKeHUs, COeITUHEHUS).

MexnpeaMeTHbIe CBSA3H

Peanmnszanuss MeXNpeIMETHBIX CBSI3€M MPU W3YYEHHH XMMHM B 8 KJlacce
OCYUIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIIUX €CTEeCTBEHHO-HAYUYHBIX
IIOHATHM, TAK ¥ NIOHATUN, IPUHATBIX B OTACIIBHBIX €CTECTBEHHBIX HAYKaX.

OO1ue ecTeCTBEHHO-HAYYHBIE TMOHATHS: SBJIEHUE (IIPOLECC), HAyUHbIN (aKT,
TUIoTe3a, TEOpHs, 3aKOH, aHalu3, CHHTE3, KiacCU(UKalMs, MePUOAUYHOCTD,
HaO0JI0ICHUE, SKCIIEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, MOJIETTb.

dusuka: sABIEHUS NTPUPOIbI, (QU3UUECKHE SBJICHUS, BEIIECTBO, TEJO,
dusznyeckue BEIUYUHBI, EIWHUIBI H3MepeHus, 00bEM, Macca, arperaTrHble
COCTOSIHME BEILECTBA, aTOM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, MOJEKYIa,



CTPOCHHUE Ta30B, KUJIKOCTEH M TBEPABIX (KPUCTALUTUYECKUX) TEJ, dIEKTPUICCKUIM
3aps], KOJIUIECTBO TETUIOTHI.

buonorus: 6uocdepa, GoTocUHTE3, MPOLIECCH 0OMEHA BEIIECTB.

[eorpadmsi: armocdepa, rumpocdepa, MHHEpAIbl, TOPHBIE MOPOIBI,
TI0JIE3HBIC UCKOTIAeMBbI€, TOTLTUBO, BOAHBIC PECYPCHI.

Texuonorust: TexHochepa, TPOU3BOJICTBO, XHUMUICCKHE TEXHOJIOTHH, CHIPhE,
KOHCTPYKIIMOHHBIC MaTePUAITBI.

9 KUIIACC

BemecTBo M XMMHYeCKasi peaKIus

[ToBTOpeHne u yriyOsieHue 3HAaHUN OCHOBHBIX pPa3fesioB Kypca & Kiacca.
Crpoenune aromoB. CBoWCTBa aTOMOB  XHMHYECKHMX  JJIEMEHTOB, HX
KOJINYECTBEHHBIE " Ka4ECTBEHHBIE XapaKTEPUCTUKH (panuyc,
AIEKTPOOTPULIATEIBHOCTb, SHEprus HMOHU3AIUN). [TocnenoBaTenbHOCTD
3aMOJHEHUSI JIEKTPOHHBIX OpOMTanel aToMOB MaybiX MepuoioB. OcoOeHHOCTH
3alOJTHEHUSI  DJJICKTPOHHBIX ~ OpOMTaNed  aTOMOB  OOJBIIUX  TEPHOJIOB.
[lepponnueckass cucremMa XHMUYECKHMX DSJIEMEHTOB B CBETE MPEACTABICHUUA O
ctpoeHnn aroma. CTEneHb OKHUCIEHUS W BaJIEHTHOCThb. lIpencraBieHue o
IIEPUOTUUECKOU 3aBUCUMOCTH CBOWCTB XUMHUYECKUX AJIEMEHTOB
(9MEKTPOOTPUIIATETHHOCT, OKHCJIUTEIbHO-BOCCTAHOBUTEIIbHBIE CBOWCTBA,
KHCIIOTHO-OCHOBHBIE CBOMCTBA OKCHJIOB U THJIPOKCUJIOB) OT CTPOEHUS aToMa.

Crpoenue BemecTBa. BeiiecTBa B TBEpPJOM, >KUJIKOM W Tra3000pa3HOM
COCTOSIHUU. Buabl XUMHUECKOW CBSI3U: HMOHHAs, KOBaJICHTHas (HEmoJsipHasi,
noJisipHasi); OOMEHHBIH W JIOHOPHO-AKIENTOPHBIM MEXaHW3M 00pa30oBaHUs
KOBAJICHTHOM CBSI3HU.

MexxMoneKysipHble B3auMOJEHCTBUSL (BOJOpOJHAs CBsI3b, CWIbl BaH-mep-
Baannca). Tunbl KpUCTALTMYECKUX PEIIETOK — aTOMHAs, HOHHAs, METaJUTMYecKas,
MOJIEKYJISIpHAsE — U OCOOCHHOCTH UX CTPOCHHMS. 3aBUCUMOCTh CBOMCTB BEIIECTBA OT
THUNA KPUCTAJUIMYECKON PEIIETKU U BUAa XUMUUYECKOU CBS3U.

OCHOBHBIE ~ 3aKOHOMEPHOCTH  NPOTEKAaHUS  XHUMUYECKHX  PEAKIHUM.
Knaccudukanys XUMUYECKUX pPEaKIUi MO pa3IMyHbIM IMpU3HAKaM (MO0 YUCITy U
COCTaBy YYacTBYIOIIMX B pEakUWUd BEIIECTB, MO TemaoBoMy 3ddexTy, Mo
W3MEHEHHIO CTETICHEH OKMCIEHUS XMMHYECKUX AJIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHUIO KaTaau3aTopa, Mo arperaTHOMY COCTOSIHUIO PEarupyrolrX BEIIEeCTB).

DNeMeHTbl XMMHYECKOM TEPMOJMHAMUKHU. OHEpPreTMKa XUMHUYECKHUX
peakiuii. TeroBoit 3deKkT XuMHUUECKON peakiuu. IK30- U IHIOTEPMUUYECKUE
peakuuu, TEPMOXMMHUYECKHE ypaBHEHUs. 3akoH l'ecca u ero cieacTBusl.
Bpruncnenust no TEepMOXUMHYECKUM YPABHEHUSIM.



[IoHsiTHE O CKOPOCTH XHMMHMYECKOM peakuuu. 3aKOH AEHCTBYIOLIMX Macc.
DakTOphl, BIUSIONIME HA CKOPOCTh XMMHUYECKON peakiuu. DHEPrus aKTUBAIUU.
[Tonstue o katanusze. epmeHnTbl. THTrHOUTOPEI.

[TonsiTue 06 0OOpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakiusix. [Tonstue o
XUMUYECKOM paBHOBecuu, mpuHuun Jle Illarenbe. VYcnoBuss cMenieHus
XAMHUYECKOTO paBHOBecHUs. MDAKTOPBI, BIUSAIOIIAE HA COCTOSSHUE XUMHUYECKOIO
paBHOBecusi.  [IporHo3mpoBaHMEe  BO3MOXKHOCTH  IPOTEKAHUS ~ XUMHYECKHX
MpPEBpAIICHU B PA3IMYHBIX YCIOBHUSX HA OCHOBE MPEJICTABICHUN 00 M3YUYEHHBIX
AIEMEHTAaX XUMUYECKOW KHHETUKU U TEPMOANHAMHUKHU.

OKHUCINTENBHO-BOCCTAHOBUTEIIbHBIC peaKuuu. OkucauTenpHO-
BOCCTAHOBUTEJBbHBIE CBOMCTBA XUMHUYECKUX JIEMEHTOB, 3aBUCUMOCTb OT CTEIICHU
OKHCJICHUA. BaXHble OKHCIMTEIM W BOCCTAHOBUTENW. llepmaHraHar kanus
(xapaktepuctuka). CocTtaBieHHe yYpaBHEHHI OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIMii ¢ UCTOIB30BAHUEM METO/Ia JIEKTPOHHOTO OallaHca.

DJIEKTPOJINTHYECKAsA JHucconmanus. XHUMHUYECKHE pPEaKkIMM B PaCTBOpax.
Teopus  2IEKTPOJIMTUYECKOM  AUcCcolManMM. PacTBopeHne Kak  (U3MKO-
XUMHAYECKUH npouecc. [lonaTne o ruapatax u KpUCTAIIOTHIAPATAX. DIEKTPOJIATHI
U HE’NEKTpoiuThl. KaThoHbl, aHMOHBI. MexaHu3M AUCCOIMAlMA BEIIECTB C
pa3IMYHBIM BHJIOM XHUMHUYECKOW CBs3u. CuibHbIE U ClIa0ble 3JICKTPOJUTHI.
Crenenp gucconuanuy, KOHCTAHTa Auccouuanuy. MIOHHOE NMpOM3BENEHUE BOJBI.
Bopoponueii  mokaszarens. HMHAMKATOpPBI. DJIEKTPOJIUTHYECKAS AUCCOLMAIUA
KHUCJIOT, OCHOBAHUM U COJICH.

Peakuiun nonHoro oOMeHa. Y cioBus MPOTEKaHUS peaKIiii HOHHOTO 0OMEHa.
MonekynsipHble, OJIHbIE U COKPAIICHHbIE MOHHBIE YpaBHEHUs peakuuii. CBoiicTBa
KHCJIOT, OCHOBaHHWII M COJE€ll B CBETE MPEICTaBICHUN 00 3IEKTPOJUTUUYECKON
nucconuanyu. KauecTBeHHbIE PEaKIINU HA WOHBI.

I'mpposm3 coneii. loHHbIE ypaBHEHUs TUAPOJIM3a COJEH. XapakTep Cpenbl B
BOJIHBIX PacTBOpPax COJIEH.

OKCIIEpUMEHTAIBHOE HW3YYEHUE BEUIECTB W SBJICHUM: O3HAKOMIICHHE C
MOJENSAMU KPUCTAJUIMYECKUX PEMIETOK HEOPTaHMYECKHX BELIECTB — METAIOB U
HEeMeTaJUIoB (rpaduTa 1 aaMasa), CJIOKHBIX BEIIECTB (XJIOpUIa HATPHUS);

MICCIIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOU pEAKIIMU OT BO3AECHUCTBUSA
pa3nuYHBIX (AKTOPOB;

OTIBITHI, HJUTFOCTPUPYIOIIHE 00PAaTUMOCTh XUMHUYECKUX PEAKIIHIA;

MCCIIEAOBAHUE DJIEKTPOIIPOBOJHOCTH PACTBOPOB, IPOILECCA AUCCOLMALNAU
KHCJIOT, IIIeJI0YEeH U COJICH;

MPOBEJCHNUE ONBITOB, WLUTIOCTPUPYIOIIUX NPU3HAKUA MPOTEKAHUS PEAKLIUMA
HOHHOTO 0OMeHa (00pa3oBaHME OcaJiKa, BBIJICICHHE Ta3a, 00pa30BaHUE BOJIbI);



MpUMEHEHNE WHIUKATOPOB (JJaKMyca, METHJIOpaHXa u ¢heHondTanenHa) 1is
OIIPEJENICHHS XapaKTepa Cpelibl B PACTBOPAX KUCIOT, OCHOBAHUM U COJIEH;

MPOBEJCHNUE  ONBITOB, HWUIIOCTPUPYIOIIUX  MOPUMEPHl  OKUCIUTEIBHO-
BOCCTAaHOBUTEJBHBIX PEeAKIUH (TOPEHHE, PEAKIIUU PA3IIOKEHHUSI, COSIUHEHUS );

pacro3HaBaHUE HEOPraHWYECKUX BEMIECTB C IOMOIIBIO KAaueCTBEHHBIX
pPEaKUNil HA UOHBIL;

pElIeHHE OKCIIEPUMEHTANBHBIX 3a7ad 1o TeMmaMm: «OKHCIHUTEIbHO-
BOCCTAHOBUTENbHbBIE peakuum», «l'mapomus conei», «DIEKTpOIUTHYECKAs
JACCOLAALTUS.

HemeTaJsibl 1 MX COeIMHEHUS

OO6mast xapaktepuctuka HeMeTauioB. OCOOEHHOCTH CTPOCHHSI aTOMOB
XUMUYECKUX DJIEMEHTOB, MPOCTBIX BEUIECTB, aymioTponus. OKUCIUTENBHO-
BOCCTAHOBUTEJbHBIE CBOWCTBA HeMETaUIOB. (CpaBHUTENIbHAS XapaKTEpUCTHKA
COEIMHEHU HEMETAILIOB.

OO6mast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue M (PU3HYECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TaJlOTeHOB. XMMHUYECKHME CBOMCTBA Ha NpHUMEpPe  XJopa
(B3auMOJIeHiCTBHUE €  MeTalUlaMH, HEMeTa/UlaMH,  BOJIOM,  IIEJI0YaMHu).
XmopoBonopoa. CoJiHass  KHCIOTa, XHMHUYECKHE CBOMICTBA, IOJYYEHHE,
NpuMeHeHue. JlelcTBUE XJopa M XJIOPOBOJOPOAA Ha OpPraHW3M YEJOBEKa.
Baxueimme xnopuapl W HMX  HaxoxkaeHue B npupoge. Ilonstue o
KHCJIOPOJCOJIEPKAIIUX KACIOTaX XJI0pa U UX COJISIX.

VVIA-rpynmbel. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHbIE CTEIEHU
okucieHusi. CTpoeHrue U PuU3nYecKre CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOaa U
cepbl. AJIOTPOIIHbIE MOJU(DHUKALIMK KHUCIOPOJa U Cepbl. XMMUYECKHE CBOWCTBA
cepbl (B3aUMOJECHCTBUE C HEMETAJIaMU, METaJIJaMH, KOHIIEHTPUPOBAHHBIMHU
a30THOM u cepHoil KkucioTamu). CepoBOJOpOA, CTpoeHue, GU3HMYECKUE W
XUMUYECKHE CBOWCTBA (KUCJIOTHBIE M BOCCTAHOBUTENBbHBIC CBOWCTBA). OKCHUIBI
Cepbl KaK MPEICTaBUTENIM KUCIOTHBIX OKCUIOB. CepHHUCTash KHUCIIOTa U €€ COJIU.
CepHas kuciora, (Qu3UUeckue W XUMHUYECKHE CBOWMCTBa (00mIME Kak
NpeacTaBUTeNs Kiacca KucaoT u crneurduueckue). Conu CepHON KHUCIOTHI.
XUMHUYECKHE PeaKIny, JekKalIhue B OCHOBE MPOMBIIIJIEHHOTO CIOc00a MoTy4YeHus
cepHOil KucnoThl. [IpeacraBieHus 0 XUMUYECKOM MPOU3BOJICTBE U CBSI3aHHBIX C
HuM npodeccusx. [IpuMeHenne cepHol KUCIOTHl U cyibdaroB. KauecTBeHHbIE
peakuuu Ha cyiabhut-, cyiabGua- U cyiabdar-annonsl. HaxoxxneHue cepbl U ee
COCOMHEHUN B nOpupoae. XUMHYECKOE 3arpsA3HCHUE OKPYXKAUIEH Cpelbl
COCMHEHHUSIMHU Cepbl (KUCIOTHBIE JOXKAM, 3arpsA3HEHHE BO3/AyXa), CIIOCOOBI €ro
NpeAoTBPAICHUSI.



OObmas xapakrepuctuka 31eMeHToB VA-rpynmnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHbIE CTENIEHU OKUCIICHHUSL.

A3OT, pacmpocTpaHeHue B Mpupoie, (pu3nueckrne U XUMUYECKHE CBOWCTBA
(B3aUMOJIEHCTBHE C METaJUIaMH, BOJOPOAOM, Kuciopoaom). KpyrosopoT azora B
npupoge. AMMHAK, ero (U3MYECKUE M XUMHUYECKHME CBOMCTBA (OKHCIIEHUE,
OCHOBHBIE CBOWMCTBa BOJHOTO pacTBOpa), NPUMEHEHHE U TMOJyYCHHUE B
7a0opatopuM U MPOMBINUIEHHOCTH. HMOH aMMOHMS, JOHOPHO-aKIENTOPHBIM
MexaHu3M ero ooOpazoBanus. Conu aMMOHHUS, UX (PU3UYECKHE M XUMHUYECKUE
CBOMCTBa (pa3ioXeHHWe U B3aMMOJEHCTBHE CO IIEJI0YaMH), MPUMEHEHUE.
KauecTBenHast peakuus Ha woHbl aMMoHMs. Okcuubl azora (I, I, I, 1V, V).
AzoTuctas kuciaora. A30THast KUCJIOTa, €€ MoIy4YeHue, (PU3nIecKue U XUMHUYECKHe
cBOMcTBa (0OIIME KaK TMPEACTaBUTENS Kjacca KHUCIOT U cheruduyueckue),
npuMeHeHne. XHUMHUYECKHE PEaklUM, JIeKAIIUe B OCHOBE TMOJIYYCHHS a30THOMN
KHUCIIOTHI B IPOMBITINIEHHOCTH. HuTpaTtsl 1 HUTpUTHL. KauecTBEeHHBIE peakiuu Ha
HUTpPAT- W HUTPUT-aHUOHBI. XUMHYECKOE 3arps3HCHHUE OKpYKAIOIIEH Ccpeipl
COCMHEHHUSIMU a30Ta (KUCJIOTHBIC MOXKIW, 3arpsA3HEHHE BO3/yXa, IOYBBI H
BOJIOEMOB).

®ochop, ammorponubie wMonudukanuu ochopa (Oenmplii M KpacHBIM
dbocdop), puznueckre U XUMMUYECKHE CBOMCTBA (B3aMMOJICHCTBUE C METajlIaMH,
KHUCIIOPOJIOM, TaJIOTeHAMH, KOHIIEHTPUPOBAHHBIMU a30THOW M CEPHOM KUCIOTaMH).
Oxcuasl ocdopa (I, V), dochopnas kuciora, ¢unyeckrue U XUMHUUECKUE
cBoiicTBa, nosyuenue. KauecrBennas peaxius Ha dochar-uonsl. [IpencraBnenus
o ranoreanax docdopa (111, V).

[lonsitTue o0  MHHEpaNbHBIX  yAOOpeHHsiX. A3oTHbIE, (GochopHEbIE,
KOMILJIEKCHbIE yI00OpeHHsl. XUMHUYECKOE 3arpsi3HEHHE OKpYKaroUled cpenabl
coeIMHEHUsAMHU a30Ta u docdopa.

O6mast xapaktepuctuka snemMeHToB |VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIC CTETIEHN OKUCIICHUSI.

VYrnepoa, annorponsasle Mogudukanuu (rpadur, anmas, QysiepeH, rpadeH,
HAaHOTPYOKHM), (U3MUECKUE W XUMHUYECKHE CBOMCTBA MPOCTBIX BELIECTB
(B3auMoIeliCTBME C MeTa/llaMi, HEMETallaM{, KOHIIEHTPUPOBAaHHBIMU a30THON U
cepHoit kucinoramu). [lorsitue 06 amcopOuuu. KpyroBopoT yriepoaa B mpupoe.
Oxcunpl yriaeposna, ux GuU3NUecKue U XMMHYECKUE CBOWCTBA, JEHCTBUE HA KUBHIC
OpPTraHU3MBI, MMOJYYCHHE W MPUMEHEHHE. DKOJIOTUYECKUE MPOOIEMBbl aTMOCHEPHI,
cBs3aHHble ¢ okcugoM yriepona (IV). VYrompHas kuciora W €€ COJU, HX
bu3nUecKkue U XMMUYECKHE CBOMCTBA, MOJydyeHHWe W mpuMeHeHue. KapOoHartsl,
THAPOKapOOHaThl, WX CBOWcTBAa. KadecTBeHHass peakinus Ha KapOOHAT-MOHBI.
Hcnonp3oBanne KapOOHATOB B OBITY, MEIUIIMHE, MPOMBINIJIEHHOCTH U CEIHCKOM
XO3SMCTBE.



[lepBoHaYaIbHBIC TOHATHS 00 OPTaHUYECKHUX BEIIECTBAX KaK O COCIUMHECHUSX
yriaepoja: yriieBoJopoAbl (METaH, 3TaH, 3TWJIEH, al€TUJICH), 3TaHOJI, TJIUIEPHH,
yKcycHasi kucioTa. [IpupoaHble HCTOYHUKH YTI€BOAOPOIOB (YroJib, IPUPOAHBIN
ra3, He)Th), MPOAYKTHI X MEPEPabOTKU, UX POJIb B OBITY U MPOMBIIUICHHOCTH.
[TonsiTue 0 OMOJOTMYECKU Ba)KHBIX OPraHUYECKUX BEIIEeCTBaX — >KHUpax, Oelykax,
yriaeBoJgax — M HX pPOJIM B JKU3HM YelloBeKa. EJMHCTBO OpraHWYecKux u
HEOPraHWYECKUX COCIMHEHU.

Kpemuuii, ero ¢usmyeckue u XHUMHUYECKHME CBOWCTBAa (B3aMMOJIEUCTBHE C
MeTaJulaMH, KUCJIOPOJIOM, YIJIEpOJOM, TaJloreHamMu), MOJyYeHUue U MpUMEHEHUE.
Ponb kpeMuus B nipupoje u texuuke. Oxeun kpemuus (1V), kpemHueBast kuciora,
CHWJIMKAThI: (DU3UYECKHE M XUMUYCCKHE CBOMCTBA, MOJTYYCHUE W NPUMEHEHHUE B
OBITY M MPOMBIIUICHHOCTH. BakHelIne CTpOUTENIbHbIE MaTepualibl: KepaMUKa,
CTEKJIO, LIEMEHT, OeTOH, Xkeye300eToH. [IpobieMbl 0e30MmacHOro HMCIONIb30BaAHMS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEAHEBHOM JKU3HHU.

bop. Ocobennoctu crpoenus atoma. OO61mue nmpeacTaBieHus: 0 GU3NIECKUX
Y XMMHUYECKUX CBOMCTBaX. bopHas kucmora.

DKCIEPUMEHTAIBHOE N3YUEHUE BELIECTB U SIBJICHUM:

O3HAKOMJICHHUE C 00pa3laMu MPUPOIHBIX XJIOPHUIOB (TATIOTEHUIOB);

MIPOBEJICHUE ONBITOB, OTPAKAIOIMUX (U3HUUYECKHE M XHUMHYECKHE CBOMCTBA
raJIor€HOB U UX COCAUHCHUM;

M3y4YE€HUE CBOMCTB COJISTHOM KUCITOTHI;

MIPOBE/ICHNE KAaUeCTBEHHBIX PEaKIUi Ha XJIOPHUI-, OPOMUJ- U UOAUA-UOHBI U
HaOJI0ICHHUE MPU3HAKOB UX MPOTEKAHUS;

O3HAKOMJIEHUE C 00pa3liaMu Cepbl U €€ MPUPOIHBIX COCTUHEHMUI;

HaOJIOJIeHHe  mpolecca  OOyIJIMBaHUS — caxapa  IOJ  JIEUCTBUEM
KOHIEHTPUPOBAHHOW CEPHOM KUCIIOTHI;

U3yYeHUE XUMHUECKIX CBOWCTB pa30aBIIEHHON CEPHON KUCIIOTHI;

MPOBEICHNE KAYECTBEHHBIX peakiuid Ha CcyabPua-, cyinbPuT- U Ccyibdar-
WMOHBI ¥ HAOJIIOJIEHUE TTPU3HAKOB UX MTPOTEKAHMUS;

O3HaKOMJIEHWE C (DU3MYECKMMU CBOMCTBaMU a3oTa, (ochopa u wux
COEJIMHEHU, 00pa3liamMu a30THBIX U POCPOPHBIX yA0OPEHHI;

MOJIy4eHHe, coOMpaHue, paclio3HaBaHWE M WU3YYCHHE CBOWCTB aMMMAKa,
M3y4YE€HUE CBOMCTB COJIE aMMOHMUS,

MPOBEJICHNE KaUYE€CTBEHHBIX pPEaKIMii Ha MOH aMMOHUS, HUTPUT-, HUTPAT- U
dbocdar-uoHbI U U3yUeHHE MPU3HAKOB UX MPOTECKAHUS,

M3y4YE€HUE B3aUMOJICVCTBHUSI KOHUEHTPUPOBAHHOW a30THOM KUCJIOTHI C MEABIO,
CBOMCTB (hoC(HOPHON KUCIIOTHI U €€ COJICH;



O3HAKOMJIEHHE C MOJENIIMU KPHUCTAJUIMYECKUX PEIIETOK anmasa, rpaduta u
dbynnepeHa, ¢ IpoIeccoM aJcopOIMM PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
YTJIEM U YCTPOMCTBOM NPOTHUBOTasa;

MoJIy4eHue, coOupaHue, paclio3HaBaHUE M M3YYEHHE CBOMCTB YTJIIEKUCIIOTO
rasa;

NpOBEJCHNE KAuyeCTBEHHBIX peEaklUuid Ha KapOOHAaT- M CHJIMKAT-UOHBI H
W3Y4YEHHE PU3HAKOB UX NPOTEKAHNUS,

U3y4YeHHUE B3aMMHBIX IPEBPAILICHUN KapOOHATOB U TMAPOKAPOOHATOB;

O3HAKOMJIEHHE C oO0pa3llaMd NPUPOJHBIX KApOOHATOB M CHUJIMKATOB, C
MPOAYKIMEN CUIIMKATHON IPOMBILIJIEHHOCTH;

penIeHre SKCIEPUMEHTANIBHBIX 3a/1a4 110 TeMe «BaxHelme HeMeTauIbl U UX
COCTUHEHUSD).

MeTtasiibl U MX COCAUHEHUSA

OOmme cBoiictBa MeTayioB. OOmas XapakTepUCTHUKa XUMHYECKHX
AJIEMEHTOB — METAJUIOB HA OCHOBAHMM MX NOJIOXKEHHUs B [lepuonnueckon cucreme
xuMHueckux emeHToB J1. 1. MenneneeBa u ctpoenust aroMoB. Meraiuiel A- u b-
rpymn. CTpoeHuEe MpPOCTBIX BEMIECTB — METALIOB. MeTraimmyeckas CBSI3b H
MeTaJlJTN4ecKasi KpUCTAJUIMUECKas peuieTka (IpUMUTHBHAsA KyOndyeckasi, 00bEMHO-
LEHTPUPOBAHHAS KyOuueckas, IPaHELEHTPUPOBAHHAs KyOuueckas,
reKCaroHaJibHasi IJIOTHOYIAKOBaHHAs). 3aBUCUMOCTb (PU3MYECKHX CBOWCTB
METAJUIOB OT CTPOEHUS KPHUCTAIUIOB. OJIEKTPOXMMHYECKUW pAI HANPSHKEHUN
MeTaiioB. O01Me XuMudeckre cBoiicTBa MeTaiioB. O01Me crnocoObl NOTyYeHUs
METaJUIOB, METAJLTYPrUsl. DJIEKTPOIU3 PacIljlaBOB U PACTBOPOB COJIEN KaK OJUH W3
croco0oB TMoJyiyuyeHuss MeTawioB. [loHATHE O KOPpPO3MM METauIOB, OCHOBHBIE
CcrocoObl 3auMThl UX OT Kopposud. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
Opon3a). [IpuMeHeHne MeTaIoB U CIUIABOB B OBITY U MPOMBILIJIEHHOCTH.

Memannwvt A-2pynn

[Ilenounsie mMeTampl: nonoxeHue B [lepuoanyeckon cucreMe XMMHUYECKUX
anemeHToB /. M. MenzaeneeBa, CTpo€HHE MX aTOMOB, HaXOXKIECHHE B IPUPOIE.
duznyeckre U XMMHUYECKHE CBOWMCTBA (HAa MpUMeEpe HAaTpUsl U Kajusl), MOITyYEHHE.
Oxkcuapl ¥ THOAPOKCHUIBI HATPUS U Kayns. [I[puMeHeHne MenoYHbIX METAIIIOB U UX
coeqMHeHu. bruonornueckas posib HaTpUsi U KAJIUSL.

[Ilenoyno3eMenpHbIE META/UIBI MAarHUM W KaJdbLUHM: TIOJOXKEHUE B
ITepuomnueckont cucreMe xumuueckux sneMeHToB Jl. M. MenneneeBa, crpoeHue
MX aTOMOB, HaXOKJICHHE B Tpupoe. Pu3ndyeckre 1 XMMUYECKHE CBOMCTBA MarHus
U Kanblus. BaxHeillne coequHEHUs KaiabLus M MarHus (OKCHI, TUAPOKCHI,
COJIM), CBOWCTBA, MpuMeHeHHe. JKecTKOCTh BOJbI M CIOCOOBI €€ YCTpaHEHUs.
KpyroBopot kanblus B IpUpPOLE.



AmomunMil: nonoxxenue B [leproanueckoil cucreMe XMuMUYECKHX AIEMEHTOB
J. . Menneneesa, cTpoeHHne aTtoma, HaxoKIeHHE B mnpupone. Puznueckue u
XUMHUYECKHUE CBOICTBa amtoMuHusA. AMOTEepHbIE CBOMCTBA OKCHIA U THIPOKCHIA
antoMuHus. [I[puMeHeHne aTtOMUHUS U €r0 CIUIaBOB.

Memannwvt b-zpynn

OOmast xapakTepuUCTHKa MeTauioB b-rpynm  (HOOOYHBIX MOATrpYyMN):
nojnoxxenne B llepuommueckor cucreme xumuueckux dnemeHtoB . U
MenpeneeBa, 0COOEHHOCTU CTPOEHHUSI aTOMOB. SIBJICHUE «IIPOBaa» AJIEKTPOHA HA
puUMepe CTPOEHUsI aTOMOB XpoMa, MeJiu, cepedpa. BaneHTHbIe COCTOSTHUSI aTOMOB
d-2JIeMEHTOB, CTENEHH OKHCJICHHS AaTOMOB B COCJMHCHHSIX. 3aBHCHMOCTh
KHCJIOTHO-OCHOBHBIX CBOMCTB OKCHIOB M THJIPOKCHJOB METAUIOB OT 3HAYECHUS
CTENIEHU OKHCJICHUS 3JIEMEHTAa B COCIMHEHUU (Ha MpPUMEPE COEAMHEHH Xpoma).
[lepBoHa4YaJIbHBIE NIPEICTABICHUS O KOMIUIEKCHBIX COCUHEHUSX.

Menp 1 cepebpo: CTpoeHHE aTOMOB, CTENEHU OkHcieHus. OOue KpaTkue
NPEACTABICHUS O (PU3NYECKUX M XHUMHYECKUX CBOMCTBAX MPOCTBHIX BEIIECTB
(B3aMMOJEHCTBHE C KUCIOTAMU-OKUCIUTENSIMHU), 00 UX OKCUIAX, THIPOKCUAAX U
COJIsIX, UX NpuMeHeHuu. [IpencraBneHus 00 aMMHadHBIX KOMILIEKCAaxX cepedpa u
meau. KauecTBeHHbIE peakiuy Ha KaTHOHBI Meau (2+) u cepebpa.

[{uHK: cTpoeHue aToma, CTENEHb OKUCIIEHUS. XapaKTepUCTHKA PU3NIECKUX U
XUMUYECKUX CBOMCTB, NPUMEHEHHE, aM(POTEPHBIE CBOMCTBA OKCUAA U TUAPOKCHIA.
KauecTBeHHBIE pEaKIIMM HA KATUOHBI INHKA.

Kene3o: cTpoeHHe aroma, CTENEHM OKHCIIEeHHsA. HaxoxneHune B mpupone.
du3nyecKkrne 1 XMMAYECKHUE CBOMCTBA jKelle3a, TpuMeHeHne. buonornueckas posip
xene3a. Oxcuawl, Tuapokcuasl U conm xkenesa (1) u xenesa (lll), ux cocras,
CBOMCTBa M ToiyuyeHue. KadecTBEHHbIC peakllMM Ha KaTHOHBI kene3a (2+) u
xene3a (3+). UyryH u cranp — cruiaBbl xenes3a. [Ipon3BoACTBO YyryHa W CTalIu.
DKOJI0ru4ecKue MpoosieMbl, CBSI3aHHbIE C METAJUTYPTUYECKUMU MPOU3BOICTBAMH.

OKCHEpUMEHTAIIBHOE U3YUEHHUE BEIIECTB U SIBJICHUI:

O3HAaKOMJIEHWE C oOpa3llaMM METaJUIOB U CIUIaBOB, HMX (PU3NYECKUMHU
CBOMCTBaMU;

MOJETUPOBAHNE METAINYECKON KPUCTATUIMYECKON PELIETKY;

M3y4YECHUE B3aWMOJECUCTBUS METAJLUIOB C BOJOM, C PAacTBOpPAMHU COJIEM H
KHUCJIOT, UCCJIEAOBAaHUE MPOILIECCOB 3JIEKTPOJM3a pacTBopoB xyopuaa meau (1) u
uoauaa Kajnus, KOppo3uHu METAIIOB;

U3ydeHue OCOOCHHOCTEH B3aMMOJEHCTBUS OKCUAOB KaJbLIUS W HATPUA C
BOJIOM, UX TUJIPOKCUIOB — C OKcuioM yriepoaa (1\V) u kucnoramu;

U3y4eHUE CBOMCTB KapOOHATOB U TMAPOKApOOHATOB KaJIbIKs, )KECTKON BOJIBI;

WU3YYEHHE NPOLIECCOB IIOJIYYECHMS THUAPOKCUIOB JKEe3a, UX XUMHUYECKUX
CBOJICTB,;



M3Yy4YEHHE MPU3HAKOB MPOTEKAHUSI KAUECTBEHHBIX PEAKIIMM HAa UOHBI (MarHus,
KaJIbIIUSl, A IIOMUHUS, IIMHKA, kene3a (2+) u xene3a (3+), meau (2+);

HAOJTIOICHUE M OMHMCAHWE OKpAIIMBaHUS TJIAMEHU MOHAMHU HATPUS, KA H
KaJIbIINS;

uccienoBanue aM(pOTEPHBIX CBOMCTB THIPOKCHUJIA ATIOMHHUS, THAPOKCHAA
xpoMma (I11) u rugpokcuaa HUHKa;

PEIICHUE 3KCIIEPUMEHTAIBHBIX 337a4 M0 TeMe «BaxHeuimne MeTamibl U uxX
COCIMHECHUS.

XuMHA U OKPYKAKIIas cpeaa

BemectBa 1 Marepuanbl B MOBCEIHEBHOW KW3HHM 4YeJIOBEKa. BakHeumue
BEI[ECTBA M MaTepHalibl, 00JIaCTH WX MPUMEHEHHs. be3ormacHoe HCIoIb30BaHUE
BEILIECTB U XMMHYECKUX peakiuil B ObITy. IlepBasi moMonis Nnpu XUMHYECKUX
05KOTax Y OTPABJICHUSAX.

Hogble maTepuanbl ¥ TEXHOIOTUU. [IpUHITUIIBI «3€JIEHON XUMUN.

OCHOBBI DKOJIOTHYECKOM TPAaMOTHOCTH. XHMHUS U 3J0pPOBbE. 3HAYCHHE
M3y4aeMbIX XMMHUYECKUX SJIEMEHTOB M UX COCIMHEHUH s PYHKIMOHHPOBAHUS
opranuszMa yesnoBeka. [loHsTHe 0 370pOBOM 00pa3e KU3HHU.

XUMHUYECKOE 3arpsi3HEHUE OKpYKaroleh cpesbl. IKOJOTUYECKHE MPOOIIeMBbl,
CBSI3aHHBIE C COCMHEHUSAMU YIJIEPOJA, A30Ta, CEPBI, TSIKEIBIX METALIOB. [loHATHE
o I[IJIK. Ponp XuMuM B pelIeHUN SKOJIOTHYECKUX TPOOIIEM.

DKCHEPUMEHTAIbHOE M3YYECHHE BEIIECTB M SIBJICHUI: O3HAKOMIICHUE C
oOpa3aMyd MarepuajgoB (CTEKJO, CIIaBbl METAJJIOB, MOJUMEPHBIC MaTepHalbl),
ONPEJNICJICHUE KUCJIOTHOCTH MOPUPOJAHBIX BOJ, MOJECIMPOBAHUE MpoIrecca
00pa3oBaHUs KUCIOTHOTO JA0XK/IS, N3yUYCHHE €r0 BO3JICHCTBUS HA MaTEpPHAJIbI.

IToBTOpeHne W 00001IeHHMe 3HAHUI OCHOBHBIX pa3esioB KypcoB 8-9
KJIACCOB

[Tepnoanueckuii 3akoH U [lepruoanueckas cucTeMa XUMUYECKUX SJIEMEHTOB B
CBETE MPEACTABJICHUN O CTPOCHMSI aTOMa. 3aKOHOMEPHOCTH B M3MEHEHUM CBOMCTB
XAMHUYECKUX JJIEMEHTOB U UX COCMHEHUN B IEPUOJAX U IPyMIax.

CtpoeHue BellecTBa B TBEPJIOM, KUJIKOM U Ta3000pa3HOM COCTOSHUM. Buapl
XAMHUYECKON CBSI3U. 3aBUCHUMOCTh CBOMCTB BEIECTBA OT THIA KPUCTAJUIMYECKOU
PEIIETKU U BU1a XUMHUYECKON CBA3U.

Kiaccupukanys XUMHUCCKHX PpEaKIUd 110 Ppa3IMYHBIM  IPHU3HAKAM.
[IporHo3upoBaHre BO3MOXKHOCTH MPOTEKAHUS XUMHUYECKHX IMPEBpAIICHUN B
pPa3JIUYHBIX YCIOBHSIX Ha OCHOBE IMPEACTABICHUNW XHUMHUYECKOW KHHETUKUA U
TEPMOJIUHAMUKH.

XUMHUYECKHE peakuuu B pactBopax. ['maponms coseit. Peakuum okuciaeHusi-
BOCCTAHOBJICHUS. DJIEKTPOJIN3.



CBoiicTBa KHCIIOT, OCHOBaHMH W COJ€Hl B CBETE MPEACTABICHUN 00
ANEKTPOJIUTUYECKOM  JAUCCOIMAIMU U OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIusX.

Mescnpeomemmnbnie ceasu

Peanuzanus MeXIpeAMETHBIX CBS3€H MpU H3y4eHHMM XUMUU B 9 Kiacce
OCYILECTBIISIETCS YE€pPe3 HCIOJb30BaHUE KaK OOIIHUX €CTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK U TIOHSATU, IPUHSTHIX B OTACIBHBIX €CTECTBEHHBIX HAYKaX.

OO011e ecTeCTBEHHO-HAYYHBIEC TIOHSTHS: SABJICHHUE (TMPOIECC), HAYYHBIHN (aKT,
TUIoTe3a, TEOpHs, 3aKOH, aHalIW3, CHHTE3, KiacCU(UKaIus, MNEPUOIUYHOCTD,
HaOJIOICHUE, HKCIIEPUMEHT, MOJEIUPOBAHUE, U3MEPEHUE, MOJEIb, TEXHOJIOTHS,
MaTepuabl.

®dusnka: BEMIECTBO, TeNO, (U3UYECKUE BEIUYUHBI, CIUHUIIBI U3MEpPEHUS,
Macca, 00bEM, KOJIMYECTBO TEIUIOTHI, aTOMBI M MOJIEKYJIbI, arperaTHble COCTOSIHUE
BEI[ECTBA, CTPOEHUE Ta30B, KUIAKOCTEHM W TBEPAbIX (KPUCTAUNIMYECKHUX) Tel,
KpUCTAJIMYECKasl pelieTKa, 3JIEKTPOH, SAPO aroMma, MPOTOH, HEUTPOH, HOH,
HYKJIUA/I, ©30TOMbI, KBAHTHI, PaJIMOAKTUBHOCTD, alb(a-, 0eTa- U raMMa-u3IyueHue,
ANEKTPUUYECKUN 3apsijl, MPOBOJHUKH, MMOTYIPOBOJIHUKHU, TUIJICKTPUKU, COJTHEUHBIN
CIIEKTp, pa3yioKeHUe OeI0Tro CBETa B CIEKTP.

buomnorus: sxocucrema, ouochepa, GoTocHHTE3, MpOIIECCHl 0OMEHA BEIIECTB,
MUHEpPAJIbHbIC  yIOOpPEHUsI, MHUKPOAJIEMEHTHI, MAaKpPOJIEMEHThI, TUTATEIbHbIC
BEIIIECTRA.

['eorpadusi: armocdepa, ruapochepa, MHUHEpaNbl, TOpPHBIE TMOPOJIBI,
MOJIE3HBIE UCKOMAEMBIE, TOTLIUBO, BOJIHBIE PECYPCHI, TIJIaHETa 3eMJISL.

TexHonorus: CTPOUTENbHBIE  TEXHOJIOTHUH, CEJIbCKOXO03SIICTBEHHBIE
TE€XHOJIOTHHU, TEXHOJIOTUHU AJIEKTPOHHON MTPOMBINIJIEHHOCTH, HAHOTEXHOJIOTHH.



IHNIAHUPYEMBIE PE3YJbBTATBI OCBOEHUS TIPOI'PAMMBI 11O
XUMHUHU HA YPOBHE OCHOBHOTI'O OBIIIEI'O OBPA3OBAHMUSA
(YIJIYBJEHHBIA YPOBEHb)

JIMYHOCTHBIE PE3YJbTATDBI

JIMYHOCTHBIE pPE3yNbTaThl OCBOEHHUS MPOTPaMMbl OCHOBHOTO OOIIETO
o0Opa3oBaHUs JOCTUTalOTCS B XOJi¢ OOyYeHMs] XUMHUU B €IUHCTBE Y4eOHOH H
BOCITUTATEIHLHOU ACATEIHPHOCTA 00pa30BaTEIHLHON OpTraHU3AIMH B COOTBETCTBHH C
TPAAUIUOHHBIMUA POCCUNUCKUMU COLIMOKYJIBTYPHBIMUA U JTYXOBHO-HPAaBCTBEHHBIMU
LEHHOCTSIMU, TPUHSATHIMU B OOIIECTBE NpaBWIAMH M HOpPMaMU MOBEACHUS U
CIIOCOOCTBYIOT TIpolleccaM CaMOMO3HAHUsS, CaMOPAa3BUTHUA U COLMATU3ALNH
o0yyJarommxcs.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYaIOMIMXCS
PYKOBOJICTBOBATbCS CHUCTEMOM TMO3WUTHUBHBIX IIEHHOCTHBIX OpPHEHTAlMA U
pacIlMpeHne OIbITa AESTEIbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) nIaTpHMOTHYECKOr0 BOCIIMTAHUS:

MPOSIBJICHUE IIEHHOCTHOTO OTHOIIEHUS K OTEUYECTBEHHOMY KYJIbTYPHOMY,
HAy4YHOMY M MCTOPHUYECKOMY HACIEIUI0, TMOHMMAHWE 3HAYEHUS XUMHUYECKOU
HAyKW W TEXHOJIOTUU B JKU3HU COBPEMEHHOTO OOIIECTBA, B PA3BUTHH SKOHOMUKHU
Poccun u cBOEro permoxa;

2) rpa:kKaaHCKOr0 BOCIIUTAHMS:

MPEACTAaBICHUE O COIMAJbHBIX HOpPMax W TpaBWIaxX MEXKJIMYHOCTHBIX
OTHOIIIEHUN B KOJUIGKTUBE, TNPOSIBJICHUEC KOMMYHUKATUBHOM KyJIbTYyphl B
pa3zHo00pa3HON COBMECTHOM JIeITeIbHOCTH;

CTpEeMJICHHE K B3aMMOIIOHMMAHHUIO M B3aUMOTIOMOIIM B IpoIiecce y4eOHOH U
BHEYUEOHOM JeATETbHOCTH;

TOTOBHOCTh OLICHMBATh CBOE TMOBEJICHHE W TOCTYNKH CBOMX TOBapHUIIEH C
MO3UIIMU HPABCTBEHHBIX M TMPABOBBIX HOPM C YYETOM OCO3HAHUS TOCJIEICTBUMN
MOCTYMKOB;

3) popMUpPOBAHUS LIEHHOCTH HAYYHOT O MO3HAHUS:

MUPOBO33PEHUYECKHUE TMPEJICTABICHUSI O BEIIECTBE U XUMHUYECKOW peakiivi,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U HEOOXOJUMBIC JIJIst
MOHMMAHUS CYIIIHOCTH HAYYHOW KapTHHBI MUPA;

OCO3HAHUE IIEHHOCTU HAYYHOTO MO3HAHUS JJI1 Pa3BUTHUS Ka)KJAOTO YeJIOBEKa
Y TIPOU3BOJUTENBHBIX CHJI OOIIECTBA B IIEJIOM, POJM U MECTa HAyKu «XUMUS» B
CHUCTEME Hay4YHBIX NPEACTABICHUA O 3aKOHOMEPHOCTSX Pa3BUTHUS TMPUPOBI,
B3aUMOCBS3SIX YEJIOBEKA C MPUPOJIHON U TEXHOJIOTHUYECKOU CPENOH;

Mo3HaBaTelIbHAsI MOTHBAllUA W MHTEpPEC K OOY4YEHHI0, TOTOBHOCTh H
CIIOCOOHOCTh K CaMOpPa3BUTHIO M CaMOOOpA30BaHMIO, K HCCIIEI0BATEIHCKOM



NEATETLHOCTH, K OCO3HAHHOMY BBIOOPY HAMpAaBIICHHUS W YPOBHS MabHEUIIETO
oOy4JeHHS;

4) BOCIIUTAHUS KYJIbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTaHOBKA Ha 3JI0pPOBBIA 00pa3 >KU3HU, OCO3HAHHME MOCIEACTBUU U
HENPUATHAES BPEIHBIX MPUBBIYCK (YITOTPEOICHUS aJIKOTOJIsI, HAPKOTUKOB, KYPEHHUS),
HEOOXOMMMOCTH COOJIONEHUS TIPaBWJI OE30MacHOCTH TPU  OOpAIICHU:d C
XUMUYECKMMU BEIIECTBAMU B YUYCOHBIX U )KM3HEHHBIX CUTYyAIIUsX;

5) Tpy10BOI0 BOCIIMTAHMS:

dbopMHpoOBaHUE IIEHHOCTHOTO OTHOIICHHS K TPYIOBOM AESITENIBHOCTH Kak
€CTECTBEHHON MOTPEOHOCTU YEJIOBEKAa M K UCCIEIOBATEIIbCKON AEATEILHOCTH KaK
BBICOKO BOCTPEOOBaHHOU B COBPEMEHHOM OOILIECTBE;

pa3BuTHE MHTEpeca K mpodeccusiM, CBA3aHHBIM C XUMHEH, B TOM YHUCIE K
npodeccusiMm HaydHOU cepbl, OCO3HAHHE BO3MOXHOCTH CaMOpEaIM3allui B 3TON
cdepe;

6) ’K0JI0TN4eCKOTr0 BOCIIMTAHUSA:

OCO3HAHHUE HEOOXOAMMOCTH OTHOIIICHUS K MPUPOJE KaK UCTOYHUKY KU3HU Ha
3emJie, OCHOBE €€ CYIIECTBOBAHMS;

MOBBIIICHUE YPOBHA OKOJOTUYECKON KYyJIbTYphl: MPUOOPETEHUE OIbITa
MJIAHUPOBAHUSI TIOCTYNKOB W OILEGHKM UX BO3MOXHBIX TOCJHEACTBUNA ISt
OKpY’)Karollel cpelibl; OCO3HAaHWE TIJI00AbHOTO XapakTepa HSKOJOTHYECKUX
npo0ieM U MyTel UX pEelIeHUs; CIIOCOOHOCTh NMPUMEHSTHh 3HAHUS, MOJTy4aeMbIe
MpU U3YYEHUU XUMHH, Uil PEUICHUS 3a]lad, CBSI3aHHBIX C OKPYXKAIOIIEeH cpenoil;
AKTUBHOE HEIMPUATHE JACHUCTBUM, IMPUHOCAIIMX BPEH OKPYXKAKOIIEH Cpele;
OCO3HAHUE CBOEU POJIM KaK rpakJaHUHA U MOTPEOUTENS B YCIOBUSAX B3aUMOCBS3HU
MIPUPOJHOM, TEXHOJIOTWYECKOW M COLMAJIBbHOW Cpel; TOTOBHOCTh K YYacTHIO B
MIPAKTUYECKOMN IEATENBHOCTH 3KOJIOTHYECKOW HAITPABIECHHOCTH.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble pe3yJbTaThl 00yUYaIOIIMXCs, OCBOMBIIMX MPOrpamMMmy IO
XUMHUHU OCHOBHOI'O 0011IeT0 00pa30BaHusl, BKIIIOYAIOT:

YCBOEHHUE MEXIUCITUIIIMHAPHBIX (MEKIPEIMETHBIX) MOHITUH, OTPAXKAIOIITUX
MaTepuaibHOE €JAMHCTBO MHpAa U MPOLECC MO3HaHUS (BEIIECTBO, CBOMCTBO,
DHEpPTrHUs, SBJICHUE, HAYYHBIH (DAKT, 3aKOHOMEPHOCTh, THUIIOTE3a, 3aKOH, TEOPHS,
HaOJII0ICHNE, U3MEPEHHE, UCCIIEAOBaHNE, SKCIIEPUMEHT U IPYTHE);

OBJIaJICHUE YHUBEPCAIbHBIMU YYEOHBIMU JEUCTBUSMU (IT03HABATEIbHBIMH,
KOMMYHUKATUBHBIMH,  PETYJISTUBHBIMU), BOXHBIMM  JIJI1  TIOBBIIICHUS
(G ()EKTUBHOCTH OCBOCHHS COJEpPKaHHS Y4eOHOro mpenMera, (HOpPMUPOBAHHMS



KOMIIETEHIMM, &  TakXe€  IPOEKTHO-HCCIENOBATEIbCKOW  JESTEIBbHOCTH
oOyJaromuxcs B Kypce XUMUH;

CIIOCOOHOCTh WX HCIIOJIB30BaTh B YUCOHOM, IMO3HABATEIIHLHOM M COIUATIBLHOM
MIPAKTHKE.

ITo3naBaTe/bHBIE YHUBEPCAJIbHBIC yqeﬁﬂble IleﬁCTBHH

Ba3oBnle Jjornyeckue 1eiicTBUA:

YMEHUS HWCIOJIb30BaTh MPHUEMBI JIOTHYECKOTO MBINIICHUS TPU OCBOSHUU
3HAHWI: PACKPHIBATh CMBICT XUMHUYECKUX TOHITHHA (BBIACIATh UX CYIICCTBEHHBIE
IIPU3HAKH, YCTAHABIIMBATh B3aMMOCBS3b C JPYTUMHU MOHATHUSAMH); aHAJTU3HPOBATH,
CpaBHUBaTh, 0000mIaTh, BHIOMpPATh OCHOBaHUA IS KIacCUpUKAIUU U
CHUCTEMATHU3AIMA XUMUYCCKAX BEIICCTB M XUMHUUYECKUX PEAKIUH; yCTaHABJINBATh
MPUYUHHO-CJICICTBCHHBIC CBS3M MEXKIYy OOBEKTaMH HW3Y4YCHUS; CTPOUTH
JOTUYECKAE PpACCYXACHUS (MHIYKTUBHBIC, JEAyKTHUBHBIC, TI0 aHAJIOTHH);
npemjiaraTh KpUTEPUH U BBIABISITH OOIME 3aKOHOMEPHOCTH U MPOTHUBOpPEUHUS B
M3y4aeMBbIX MPOIECCaX M SBIICHUSAX; MPOBOJUTH BBIBOJABI U 3aKIIOUCHUS; YMEHUS
MPUMEHATh B TPOIECCE MO3HAHUS MOHATHS (NIPEIMETHBIE W METalpeaMETHBIC),
CUMBOJIMYECKHUE (3HAKOBBIC) MOJIEIH, UCIIOJIb3yeMbIe B XHUMHH, MPEOOPa30BHIBATH
MOJICJIbHBIE MPEACTaBICHUS — XUMUYECKHUM 3HAK (CHMBOJ dJIEMEHTA), XUMUYECKas
dbopmyrna U ypaBHEHHE XMMHYECKOW PEAKIIMU — MPH PEIICHUU Y4eOHBIX 3ajad; C
y4€TOM OTHUX MOJCIBHBIX TPEACTABICHUNA XapaKTepU30BaTh H3ydaeMble
XUMHUYECKHE BEIIECTBA U XUMUICCKHE PEAKITUN.

ba3oBble wucciaenoBareJbCKkHe AeHCTBUA (METOAbI HAYYHOIO0 MO3HAHMSA
BelleCTB M SIBJICHU):

YMEHUSI TMPUMEHSATH METOJAbl HAyYHOTO TO3HAHUS BEIIECTB U SIBIICHUN Ha
OMIIUPUYECKOM M TEOPETUYECKOM YPOBHIX B Yy4eOHOW TO3HABATEIBHON U
MIPOCKTHO-UCCIIEA0BATEIHCKOM IEATeTLHOCTH;

YMEHUS HCIOJIb30BaTh TOCTABIICHHBIE BOIPOCH B KauyeCTBE HHCTPYMEHTA
MO3HAHUS ¥ CAMOCTOSTENILHO CTABUTh BOMIPOCHI; aHAJTU3UPOBATh (DAKTHI, BHISBISTH
u QopMynupoBaTh MpodiieMy, ONMpPENeNsATh IeJib W 3aJaud, COOTBETCTBYIOIIUE
pEIIeHHIO MTPOOJIEMBI; TIPEAJIaraTh OMMCATEILHYIO W OOBSICHUTEIIBHYIO THIIOTE3Y
U OCYIICCTBJIATh €€ TPOBEPKY; YMEHHS IPOBOJWTH H3MEPCHHUS HEOOXOIUMBIX
napamMeTpoB, BBIUKUCICHUS, MOJCIUPOBAHUE, HAOMIOACHUS ¥ OKCIEPUMEHTHI
(peanmpHBIE W MBICICHHBIE), CAMOCTOSITEIPHO TPOTHO3UPOBATH PE3YJIbTATHI,
dbopmynrpoBaTh 0000IIEHUS M BBIBOJABI MO PE3ybTaTaM IMPOBEJICHHOTO OIIBITA,
WCCJICIOBAHMSI, COCTABJISATh OTUET O MPOJACIaHHON padoTe;

Pa6ora ¢ undpopmanmeii:

YMEHUSI OPUEHTHUPOBATHCS B PA3IMYHBIX UCTOYHHKAX WH(GOpMAIUU (HayIHO-

MOMyJIsipHAsl JIUTEpAaTypa XUMHUYECKOTO COJACpPI)KAHUSA, CIPABOYHBIE TOCOOUS,



pecypcsl MIHTepHETa); aHANM3UPOBAaTh MHPOPMAIIUIO U KPUTHUECKH OIICHUBATh €€
JIOCTOBEPHOCTh U  HEMPOTHBOPEUYMBOCTh, OTOMpaTh U HHTEPIPETUPOBATH
uHPOpPMAIIMIO, 3HAYUMYIO JJI PEIIeHUs y4eOHOM 3aJauu; yMEHHUS NPUMEHSTh
pa3iuyHble METOIbl W (OPMYIHMPOBATH 3alpOCHl MPU TOUCKE U O0TOOpe
uHpOpMaLUY, HEOOXOAMMOM MMl BBINOJIHEHUS YYeOHBIX 3a7ay; HCIOJIb30BATh
UHPOPMAIIMOHHO KOMMYHHKATHUBHBIE TEXHOJOTUM U PA3IUYHBIC MOHCKOBBIC
CHCTEMBI; CAMOCTOSTEIHHO BBIOMpATh ONTHUMAIBHYIO (QOpPMY MpeICTaBICHHUS
uHpopMmanuu (cxembl, rpaduku, auarpaMMbl, TaOJHIBI, PUCYHKH U JIpyrue
¢dopMBl); YMEHHS HCIONIB30BaTh HAYYHBIN S3bIK B KAa4eCTBE CPEACTBA PabOTHI C
XUMUYECKON HH(pOpMaluet; MpUMEHATh MeXNpeAMeTHble (pusnueckue u
MaTeMaTHYeCKHe) 3HAKU U CHUMBOJIBI, (pOopMyIbl, a0OpeBHATYpbl, HOMEHKIIATYPY,
UCMONb30BaTh M NpeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJIMYECKHE  CPEJCTBA
HarJIsIHOCTH.

KOMMyHl/IKaTHBHLIe YHUBEPCAJIBHBIC yqeﬁmﬂe IlCﬁCTBHSIZ

1) ymenust oOmieHus (MMCbMEHHON U YCTHON KOMMYHUKAIIUHN):

MIPEICTABIIATh TOJYYCHHBIC PE3yIbTaThl MO3HABATEIBLHOW JACSITCIHBHOCTH B
YCTHBIX W THCHMEHHBIX TEKCTaX; IyOJIMYHO BBICTYyNaTh C MPE3CeHTaIeH
pe3yibTaTOB BBITIOJIHEHUS XUMHUYECKOTO HJKCIEpPUMEHTa (MCCIeI0BaTEeNbCKON
7a00paTOPHON MJIM MPAKTUYECKON pabOoThl, yueOHOTO MPOEKTA); B XOJI€ JUajora u
(M) TUCKYCCUU 3a71aBaTh BOMPOCH IO 00CYK/1aeMOM TeM€e M BBICKA3bIBATh UJIEH,
(bOpMyIHMpPOBAaTh CBOM TMPEIOKEHUS OTHOCUTEIIBHO BBIMOIHEHUS MPETOKESHHOM
3a/auH.

2) ymeHus y4eOHOTO COTPYIHUYECTBA (TPYNTIOBas KOMMYHHUKAITHU):

y4acTBOBaTh B TPYMIOBBIX (opMax pabOTHI: TUIAHUPOBATH OPTaHU3AIUIO
COBMECTHOW pabOThI, OMPENeNsATh CBOIO pPOJb, PACHpEAeNATh 3aJadyd MEKIY
YJICHAMH TPYIIIBI; BBITOJHITH CBOIO YacTh pPabOThI, KOOPJAWHUPOBATH CBOU
JEUCTBUS C ACUCTBUSAMH JPYTUX WICHOB KOMAaHBI, OMPEACNIATh KPUTEPHH TIO
OIICHKE Ka4yeCTBa BBIMIOJHEHHON pa0oOThHI; peliaTh BO3HUKAIOIIME MPOOJIEeMbl Ha
OCHOBE ydeTa OOIIMX HMHTEPECOB M COIVIACOBAHMS TO3WIIMI, y4acTBOBAaTh B
oOcyxneHnn, OOMEHE MHEHHUSIMH, «MO3TOBOM INTypMe» U Jpyrux Qopmax
B3aUMOJIEUCTBHSI.

PeryasiTuBHbIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUS

OBJ'IaI[eHI/Ie YHUBCPCAJIbHBIMHA y‘—Ie6HBIMI/I PETYJIIATUBHBIMUA I[GI‘/JICTBI/UIMI/I
BKJIIIOYACT PA3BUTHUC CaMOOpraHu3anun, CaMOKOHTPOJIA, CAMOKOPPCKIHH, B TOM
YHuCJIC:



YMEHHsI pellaTh y4eOHbIE M HCCIENOBATENbCKHE 3aJadH: CaMOCTOATEIbHO
BBIOMPATH CIIOCOO pElIeHHs] y4eOHOM 3a/1auu (CpaBHUBATH HECKOJIBKO BAPUAHTOB
pelieHus, BbIOMpaTh HaubOoJee MNOAXOMSIIMA C YY4ETOM CaMOCTOSITENBHO
BbIJIEJICHHBIX KPUTEPUEB), IUTAHUPOBATh CBOIO PA0OTY MPHU PELIECHUN y4eOHOU WU
UCCIIEIOBATENIbCKOM  3aJaud; HAa  OCHOBE  IOJYYEHHBIX  pe3yJlbTaToOB
dbopMynupoBaTh 00OOIIEHNUS W BBIBOJBI, MPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE
IPOLECCOB; AHAIU3UPOBATH PE3YJBTAThl: COOTHOCUTb CBOM JIEHCTBUSA C
IUIAHUPYEMBIMH  pE3yJIbTaTaMU, OCYIIECTBIATh CAMOKOHTPOJIb J€ATEIbHOCTH;
KOPPEKTHUPOBATH CBOIO ACSITEILHOCTh HA OCHOBE CAMOAHAIN3a U CAMOOLICHKH.

HPEIMETHBIE PE3YJIBTATBI

[IpenMeTHbIE pE3yJabTaThl OCBOCHUS MPOTPAMMbl MO XUMHU OCHOBHOIO
oOmiero oOpa3oBaHUsI Ha YIUIYOJIEHHOM YPOBHE MMEIOT OOIlEee CoJepkKaTeabHOE
AIpO C TPEAMETHBIMU pe3yJibTaTaMu 0a30BOr0 YpPOBHS, COTJIACOBAHBI MEXKTY
co00H, YTO TO3BOJISIET PEANM3OBBIBATH YIIYOJIEHHOE M3YYEHHE KaK B paMKax
OTHEJIbHBIX KJIACCOB, TaK M B paMKax peajlu3aluyd HWHIWBUAYAJIbHBIX
00pa3oBaTEIbHBIX TPACKTOPUM, B TOM YHUCIIE MCIOJIb3Ysl CETEBOE B3aUMO/ICHCTBUE
opranuzauud. [lo 3aBeplieHHH pealn3aluu NPOrPaMMbl YIUIYyOJIEHHOTO YpPOBHS
oOy4aromnifecsi CMOTYT JieTajJbHEee OCBOUTH MaTepHall, OBJIAJIETh PACIIMPEHHBIM
KpYTrOM MOHSTUHI U METOJIOB, peIIaTh 3a/1a4 00JIee BBICOKOTO YPOBHSI CIIOKHOCTH.

[IpeameTHbIe pe3yabTaThl BKJIIOYAIOT: OCBOCHHE OOYUYAIOIIMMKCS HAayYHBIX
3HaHUM, YMEHHUU U CIOCOOOB JEWCTBUMN; OCHOBBI HAYYHOI'O MBIILJICHUS; BUJIbI
JEATCIbHOCTH 1O  TOJYyYEHUI0O HOBOIO 3HaHMS, €ro HHTEpIpeTalnH,
peo0pa30BaHUI0 U TPUMEHEHHUIO B PA3JIUYHBIX YUEOHBIX U peabHBIX KU3HECHHBIX
YCIIOBUSIX; 00ECTIeUNBAIOT BO3MOXHOCTh YCIEITHOTO OOy4YeHHsS Ha CIEAyIOIIeM
ypoBHE 00pa3oBaHUs.

K xoniy oOyuenus 6 &8 knacce y oOyuwaromerocss OyayT chopMUpOBaHBI
CIICIYIOIE TPEIMETHBIC pPe3yJbTaThl HW3YYCHHS XUMHH Ha YIIyOJICHHBIM
YpOBHE:

pPacKpbIBaTh CMBICI OCHOBHBIX XWUMHWYECKUX TOHSITHUH: aTroM, MOJEKYJa,
XUMHUUYECKUW DJIEMEHT, METajUl, HEMeTasl, a/UIOTPOIus, MPOCTOE BEIIECTBO,
CIIO)KHO€ BEIIECTBO, CMeCh (OJHOPOJHAs W HEOJHOPOJHASI), BaJECHTHOCTb,
OTHOCHUTEJIbHAs aTOMHAsi U MOJICKYJISIpHAash Macca, KOJMYECTBO BEIECTBA, MOJIb,
MOJIIpHAsT Macca, MaccoBasi JOJISI XHUMHYECKOTOo »JJieMEHTa B COCIUHCHUH,
MOJISIPHBIN 00BEM, OTHOCHUTEIIbHAS TUIOTHOCTH T'a30B, OKCHJI, KHCIIOTa, OCHOBaHHUE,
CoJib, aM(OTEPHBIM OKCHJA, aM(POTEPHBIM THUIAPOKCUI, XHUMHUYECKas peaKius,
KJIaccuUKaIys peakivii: peakiui COCIUHEHUS, PEAKIIUU Pa3I0KEeHUs, peaKIuu



3aMElIeHUs], peakliuu OOMEHa, 3K30- U SHJOTEPMUUYECKUE PEAKIHUH; TEIIOBOU
ahdeKT peakiuu; AAPO aTOMa, AICKTPOHHBIN CIIOM aroMa, aTOMHas OpOUTab,
pagnyc aToMa, XUMUYECKasl CBS3b, MOJISIPHAS U HEMOJISIPHAS KOBAJICHTHAsl CBS3b,
WOHHAas CBSI3b, HOH, KaTUOH, AaHWOH, pacTBOp, MaccoBas JOJi1 BEIIECTBA
(mponieHTHAs KOHLIEHTpAIUsl) B pacTBOpE, MOJIApHAs KOHIIEHTpallMs BeEIlecTBa B
pacTBOpE; AICKTPOOTPULATEIIBHOCTh, CTEIEHb OKUCJICHHS, OKHUCIWUTEIN U
BOCCTaHOBUTEIH, OKHCJICHUE u BOCCTAHOBIICHUE, OKHCJIUTEIBHO-
BOCCTAaHOBUTEJIbHBIEC PEAKIIUU, METO/I DJICKTPOHHOTO OajaHca;

WUIKOCTPUPOBATh  B3aMMOCBA3b OCHOBHBIX XUMHUYECKUX TIOHATHA H
MIPUMEHSThH 3TU NOHATHUA MPU OMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;

WCITOJIB30BAaTh XUMUYECKYIO CHMBOJIMKY JIJISI COCTaBIICHUS (POPMYJT BEIICCTB
Y YPAaBHEHUM XUMUYECKUX PEAKIINN;

OTIPEJIENISITh BAJIEHTHOCTh aTOMOB JJIEMEHTOB B OMHApHBIX COCAMHEHUSX,
CTENIEHb OKHUCIICHHUS DJEMEHTOB B OWHAPHBIX COEIUHEHUSAX, MPUHAIICHKHOCTD
BEILECTB K ONPEAEICHHOMY KJIACCy COEIMHEHUN 1Mo (hopMysiaM, BUIbI XUMHYECKOU
CBSI3U (KOBaJICHTHOM M MOHHOW) B HEOPTaHUYECKUX COCTUHEHUSX;

PACKpBIBATh CMBICT 3aKOHOB COXPAHEHHUSI MAacChl BEIIECTB, IMOCTOSIHCTBA
cocraBa, [lepmommueckoro 3akona [[. WM. MeHnneneeBa, aTOMHO-MOJIEKYJISPHOU
TEOpUH, 3aKOHa ABOTAaJIpO U €r0 CIEACTBUN, MPEACTABICHUN O HAYYHBIX METOAAX
MO3HAHHS, B TOM WYHCJIE OKCICPUMEHTAIBHBIX M TEOPETUYECKUX METOAAX
MCCJICIOBAHUS BEIIECTB U U3YUYECHUSI XUMHUYECKUX PEaKIIUM;

JEMOHCTPUPOBATh MOHMMAaHUE IEPUOJAUYECKON 3aBUCHUMOCTH CBOMCTB
XAMHUYECKHUX JJIEMEHTOB OT UX NOJIOKEeHU B [lepruoandeckoi cucreme:

ONMMCHIBATh W XapaKTepu3oBaTh TabmuuHyro ¢opmy Ilepuogndeckoit
CHUCTEMbl XMMUYECKHX JIEMEHTOB: pa3inyaTh MOHATUS «TjaBHas moiarpynna (A-
rpymnmna)» u «nodounas noarpynna (b-rpynmna)», «Manbie Iepuoab» U «OOJbIINe
IIEPUOIBI»;

COOTHOCHUTH 0003HAauUEHHUsA, KOTOpble MMEIOTCs B Tabnuie «llepuonnueckas
cucremMa xumuueckux osnemeHtoB J[. WM. MeHneneeBay, C YHCIOBBIMU
XapaKTepUCTUKAMH CTPOCHUS aTOMOB XMMHWYECKHMX JJIEMEHTOB (COCTaB U 3apsl
sqipa, o0I11Iee YMCIIO SJIEKTPOHOB M paclpe/IeSIEHUE UX MO JIEKTPOHHBIM CJIOSM);

OOBSCHATH CBA3b TMOJOXKEHUSI dyeMeHTa B llepuomuyeckoit cucreme cC
pacrpenesieHueM JJIEKTPOHOB IO SHEPreTUYECKUM YPOBHSM, ITOAYPOBHSAM H
OopOUTAJIIM aTOMOB MEPBBIX YETHIPEX MEPUOJIOB;

KJIaCCU(UIIMPOBATh XHWMHYECKHUE OJIEMEHTHI, HEOpraHWYeCKHEe BeIIeCTBa,
XUMHUUYECKUE peakiuu (110 YUCITY U COCTaBY YYaCTBYIOIIMX B PEAKIIMU BEIIECTB, O
TeroBoMy b (DEKTy);

XapakTepu3oBaTh (OMHUCHIBaTh) (DUBUYECKME U XHMHYECKHE CBOMCTBA
MPOCTBIX U CJIOKHBIX BEIIECTB: KUCIOPOJIa, BOAOPOA, BOABI, OOIINE XUMHUUECKUE



CBOMCTBA OKCHJIOB, KHCJIOT, OCHOBAaHUW W COJIEH, TEHETUYECKYIO CBA3b MEXKIY
HUMH, TIOATBEPKAAsi MPUMEpPaMH MOJEKYISPHBIX YPAaBHEHUN COOTBETCTBYIOIIUX
XAMHUYECKUX PEAKIUN;

OMKCHIBATH POJIb KUCIOPO/A, BOJOPOAA M BOJBI B MPUPOJHBIX IMpolieccax, B
YKUBBIX OpraHU3Max, UX MPUMEHEHHE B PA3IMYHBIX OTPACISAX MPOMBIIUICHHOCTH,
BO3MOYKHO€E HCIOJIb30BAHNE B COBPEMEHHBIX TEXHOJIOTHSIX;

OOBSICHATh W TPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HX
COCTaBa M CTPOCHHUS, BO3MOXKHOCTH NPOTEKAHUS XUMHUYECKUX MpPEBpAIICHUN B
Pa3INYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCUTENIbHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MAacChl BEIIECTB,
MOJISIPHYIO MacCy CMECH, MOJIBHYIO JIOJIF0 XUMHUYECKOTO 3JIEMEHTA B COCUHEHUH,
MacCOBYIO JOJIF0 XMMHYECKOTO 3JIEMEHTa Mo (opMyJie COEAMHEHHS, HaXOIUTh
npocTeinyo (popMyIly BelecTBa Mo MacCOBBIM HIIM MOJBHBIM JOJISIM 3JIEMEHTOB,
MAacCOBYIO JIOJIFO BEILIECTBA B PACTBOPE, MOJISIPHYIO KOHIICHTPAIIMIO BELIECTBA B
pacTBoOpe, MPOBOJUTH PACUETHI 10 YPABHEHUSAM XUMHUYECKON PEaKIINy;

MPUMEHSITh OCHOBHBIC OIEpallUd MBICTUTEILHON JCATEILHOCTH — aHAIU3 U
CUHTE3, CpPaBHEHHUE, 0000IIeHNE, CUCTEeMAaTU3aluI0, KJIacCU(UKAIMIO, BhISIBICHUE
MPUYUHHO-CJIEJACTBEHHbIX CBSI3€ — I W3Y4YEHHS CBOWCTB BEIIECTB U
XUMHUYECKUX PEaKIUii, €CTECTBEHHO-HAYYHbIE METO/bl MO3HAHUSI — HAOJIO/ICHUE,
U3MEpPEHUEe, MOJICIUPOBAHUE, AKCHEPUMEHT (peajbHbIi M MBICIACHHBIN) — JIs
OCBOEHHSI YUEOHOTO COAEpKaHNUS;

pacKkpbiBaTh  CYIIHOCTh MPOLIECCOB OKHUCJIEHUS W  BOCCTAHOBIICHMUS,
COCTaBIISAITh YPABHEHUS MPOCTBIX OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKIUN
(METOIOM DJIEKTPOHHOTO OanaHca);

YCTAHABJIMBATh CBS3M MEXKAY peajbHO HAOMI0JaeMbIMU XUMHYECKUMHU
SBJICHUSIMU U TIPOIIECCAMHU, MPOUCXOISIIMMU B MAKpO- U MUKPOMHUPE, OOBSICHATH
MPUYUHBI MHOTOOOpa3usl BEIIECTB, COOTHOCUTh XMMHUYECKUE 3HAHUS CO 3HAHUSIMU
JPYTUX YYEOHBIX MPEIMETOB;

coOmogaTh mpaBuwia  Oe3omacHoW  paboThl B jabopaTopuu  IpH
UCIIOJIb30BAaHUM XUMHUYECKONM TOCydbl M OOOpyAOBaHUS, a TakKKe IMpaBuiia
oOpallleHusi ¢ BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIHUSAMH BBITOJHEHUS
7a00paTOPHBIX OIBITOB M MPAKTUYECKUX PAOOT MO MOIYYEHUIO M COOHMPAHUIO
ra3000pa3HbIX BeIIeCTB (BOJAOPOAA U KHUCIOPOa), MPUTOTOBICHUIO PACTBOPOB C
ONPENICIIEHHONM  MAacCOBOM  JOJEW  PACTBOPEHHOIO  BEIIECTBA, PEUICHUIO
HKCIIEPUMEHTAJIbHBIX 3a7a4 1o TeMe «OCHOBHBIE KJIAaCChl HEOPraHWYeCKHUX
COCIUHCHUI;

JEMOHCTPUPOBATh  BJIQJICHUE OCHOBAMH XHMHUYECKOW TIPaMOTHOCTH,
BKJTFOYAOIIEH yMEHHsSI 0€30macHOro oOpaIieHus ¢ BEIIeCTBAMH, HCTIOIb3YEMbIMU



B ITOBCETHEBHOW JKM3HU, & TAK)KE 3HAHWUE MPABWII MIOBEICHUS B LIETISAX COCPEIKCHHUS
3I0POBbS U OKPYKAIOIIEH CPEBI.

K xonmy oOyuenuss ¢ 9 knacce y oOyuyarormierocs OyayT c(opMHUpOBaHBI
CIICMYIONTUE TIPEAMETHBIC PE3yNbTaThl H3YYEHUS XUMUW Ha YTIyOJEHHBIM
YPOBHE:

pacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX MOHATHI: XUMUUYECKUN DIIEMEHT,
aTOM, MOJIEKYJla, HOH, KAaTHOH, AaHUOH, O3JEKTPOOTPHULATEIILHOCTh, CTEIECHb
OKHCIICHUS, XUMHUECKas peaklus, TeToBor d()(EKT peakiuu, MOJb, MOJSPHBIN
00BbEM, pacTBOp;

ANEKTPOJIUTHI, HEAJIEKTPOIUTHI, ANEKTPOJIUTHYECKAS] TUCCOLMALNS, PEAKIIUH
MOHHOTO OOMEHa, TUIPOJU3 CoJield, oOpaTUMble M HEOOpaTHMbIE pPEAKIUH,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENbHBIE ~ PEAKIIMH, OKHUCIHUTENb, BOCCTAHOBUTEID,
OKUCJIEHME W BOCCTAaHOBJICHHME, OAJIEKTPOJU3, aIoTponusi, amM(pOTEPHOCTD,
XUMHUYECKasl CBA3b (KOBAJCHTHAs, MOHHAsS, METAJUINYECKAsl), MEKMOJEKYISIPHbIE
B3aMMOJEHCTBUS (BOJOpPOAHAs CBS3b, CUJbl BaH-nep-Baanbca), KOMILIEKCHBIE
COEJIMHEHHUS, KPUCTANIMYECKUE PEIIETKH (MPUMHUTHBHAs KyOudeckas, 00ObEMHO-
LHEHTPUPOBAHHAS KyOuyeckas, IPaHELIEHTPUPOBaHHAS KyOuueckas,
reKcaroHajibHas IUIOTHOYNIAaKOBAaHHAs), KOPpPO3Usl METAJIOB, CIUIABBI; CKOPOCTh
XUMHUYECKON peaklny, KaTaluu3, XUMUYECKOE PABHOBECHE, dJIEMEHTHl XUMUYECKOU
TEPMOJIMHAMMKH KaK OJJHOM U3 TeopeTndeckux ocHoB xumun; [1/IK;

WUTIOCTPUPOBATh  B3aMMOCBSI3b  OCHOBHBIX XMMHUYECKHX TOHSITHH H
MPUMEHSTH ITH MOHATHS PY OMUCAHUU BELIECTB U X MPEBPAIICHMUI;

UCIIOJIb30BaTh XMMHUECKYI0 CUMBOJMKY JJIsl COCTaBJIEHUS! (DOPMYI BEIIECTB
Y YPAaBHEHUM XUMUYECKUX PEAKLINN;

ONpPENENATh BAJICHTHOCTh U CTENEHb OKHUCIEHUS XUMUYECKHUX JJIEMEHTOB B
COEJIMHEHUAX Pa3IU4YHOr0 COCTaBa, MPUHAMJICKHOCTh BEUIECTB K OMPEACICHHOMY
KJIacCy COeIMHEHUN 1o (opMynaMm, BHUJIbl XUMHUUYECKOW CBS3M (KOBaJCHTHOM,
VOHHOW, METaJUIMYECKOW) B HEOPraHMYECKUX COEAMHEHUSX, 3apsj HOHA 110
XUMHUYECKON (hopmyie, XapakTep Cpeabl B BOJHBIX pacTBOpax HEOPTraHMYECKHX
COEJIMHEHUM, TUIl KPUCTAJUIMYECKON PEIIETKH KOHKPETHOTO BEUIECTBA;

packpeiBath cMbica Ilepuommueckoro 3akona JI. M. Menaeneea wu
JEMOHCTPHUPOBATH €r0 NOHUMAaHUE:!

ONKCHIBATh MW XapakKTepu3zoBaTh TabmumuHyto ¢opmy [lepuoauueckoit
CUCTEMBl XUMHYECKHUX DJIEMEHTOB: pa3iauyarbh MOHATUA «A-rpynna» u «b-
rpynmnay, «Majible epUoib» U «OOJIbIINE MEPUOIBI»;

OOBSCHATH CBA3b TMOJOXKEHUsS HyeMeHTa B llepuoguueckoil cucreme c
pacnpeneseHueM 3JEKTPOHOB IO 3HEPreTUYECKMM YPOBHSM, IOJYPOBHSAM U
opOUTaISIM aTOMOB MEPBHIX YETHIPEX MEPUOJIOB;



BBIICNISTh OOIHME 3aKOHOMEPHOCTH B M3MEHECHHH CBOWCTB AJIEMEHTOB U MX
COEIMHEHUN (KUCIOTHO-OCHOBHBIX U OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB
OKCHUJIOB Y THJIPOKCHUJIOB) B MpeJeiax MallblX MEPHUOJ0B U TJIABHBIX MOATPYMI C
Y4€TOM CTPOCHHUSI KX aTOMOB;

PacKpbIBaTh CMBICI TEOPUH AIIEKTPOIUTHUECKON Aucconranuu, 3akoHa ['ecca
U €ro CIJEJICTBUM, 3aKOHAa JCHCTBYIOIIMX MAacC, 3aKOHOMEPHOCTEW H3MEHEHUS
CKOPOCTHM XHMMHUYECKOW pEaKIuu, HampaBlICHUS CMENICHUS XUMHUYECKOTO
paBHOBECHSI B 3aBUCUMOCTHU OT Pa3JIMYHBIX (DAKTOPOB;

KJIacCU(PUIIMPOBATh XUMHYECKUE DJIEMEHThI, HEOPraHWYECKHUE BEIIECTBA,
XUMHUYECKUE Peakiuu (10 YUCIy U COCTaBY YUACTBYIOIIMX B PEAKIIUU BEIECTB, IO
TerIoBoMy 3(deKkTy, Mo arperaTHOMYy COCTOSHUIO PEareHTOB, MO W3MEHEHUIO
CTEMICHEW OKMUCIICHUS XUMHYECKHUX JJIEMEHTOB, MO OOpATUMOCTH, MO Y4YaCTHUIO
KaTanu3aropa);

XapaKkTepu3oBaTh (OMHUCHIBATH) OOIIME XMMHYECKHE CBONCTBA BEIIECTB
Pa3JIMUHBIX KJIACCOB HEOPTraHWYECKUX COCIMHEHUM, MOATBEPXKAas 3TO OMHCAHUE
NpuMepaMl  MOJICKYJIIPHBIX M HOHHBIX  YpPaBHEHHM  COOTBETCTBYIOIIHUX
XAMHUYECKUX PEAKIUN;

COCTaBIISATh YPABHEHUS: SJIEKTPOJIUTHUUECKON AUCCOLMALINH KUCIOT, HIEI0Yen
W COJICH; TOJIHBIE M COKpAICHHbIE YPaBHEHUS pEaKIUil HMOHHOrO OOMEHa;
peakiui, TMOATBEPKIAIOIMIUX CYIIECTBOBAHUE T'E€HETUYECKON CBSI3U MEXIY
BEILIECTBAMHU PA3JIMYHBIX KJIACCOB;

pacKkpbIBaTh  CYHIHOCTh MPOLECCOB THAPOIU3a COJEH  IMOCPEACTBOM
COCTABJICHUSI KPATKUX MOHHBIX M MOJIEKYJISIPHBIX YPABHEHHM pEaKIIMil, CYITHOCTh
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ pPEAaKIMil  MOCPEACTBOM  COCTaBJICHUS
AIIEKTPOHHOTO OajaHca ATUX PEaKIIUii;

MpeACKa3bIBaTh XapaKTep CPe/bl B BOAHBIX PACTBOPAX COJICH;

XapakTepu3oBaTh (OMHUCHIBATh) (UMYECKHE U XHMHYECKHE CBOMCTBA
MPOCTHIX BEHIECTB (KUCIOPOJ, 030H, rpaduT, anmas, KpeMHuit, 00p, a3oT, ¢pocdop,
cepa, XJIOp, HAaTpUH, Kaluii, MAarHUM, KaJablIMi, ATFOMUHUN, KEJI€30, MEllb, INHK,
cepedbpo) U 00pa30BaHHBIX UMHU CIIOKHBIX BEIIECTB, B TOM YHCJIE UX BOJHBIX
pacTBOpPOB (aMMHaK, XJIOPOBOJOPOJ, cepoBoaopoid, okcuawl yriepoxa (I, 1V),
kpemuaus (1V), asora (I, I, I, 1V, V) u docdhopa (I, V), cepsr (IV, VI),
CEepHHCTas, cepHas, a30THas, (QocdopHas, yroibHas, KPEMHHEBas KHUCIOTHI,
okcuzibl U ruapokcuabl MetaioB |A-IIA-rpynn, amomunus, meau (Il), nunka,
xenesa (11 u 11));

MOSICHSTh COCTaB, OTHEIBHBIC CIOCOOBI TMOMYYEHUS U CBOMCTBA CIIOKHBIX
BEIECTB (KUCIOPOJCOACPKAIINE KUCIOTHl XJOpa, a30TUCTasi, OOpHas, YKCycHas
KHUCIIOTBI U UX couyir, Tamorenusibl kpemaus (1V) u ¢pocdopa (11l u V), okcun u
ruapokcu xpoma (111), mepmanranar xanus;



OMUCHIBATh POJIb BAKHEUIIINX U3YYaE€MbIX BEILIECTB B IPUPOJAHBIX MPOLECCAX,
BIIMSIHUE HA KUBbIC OPTraHU3MbI, IPUMEHEHUE B PA3JIMYHBIX OTPACISAX SKOHOMUKH,
MCIIOJIB30BaHUE JISl CO3/IaHUSI COBPEMEHHBIX MAaTEPUATIOB U TEXHOJIOTHIA;

MPOBOJUTH PEAKIIMU, MOATBEPXKIAIOIINE KAYECTBEHHBIM COCTAaB Pa3IMYHbIX
BEIIIECTB, PACIIO3HABATh OMBITHBIM MyTEM COJEpKalIUecss B BOJHBIX PacTBOpPax
WOHBL: XJIOpUA-, OpoMua-, HoAuA-, Cyiabdar-, docdar-, kapboHaT-, CHIMKAT-,
cynbdut-, cynbpua-, HUTpaT- U HUTPUT-HUOHBI, THUIPOKCUA-HOHBI, KATHOHBI
aMMOHUS, MarHusi, KaJblUs, aIIOMUHUS, *kene3a (2+) u xenesza (3+), menu (2+),
[IMHKA,

OOBSCHATHh U MPOTHO3UPOBATH CBOMCTBA BAXKHEMIIIMX M3y4aeMbIX BEILECTB B
3aBUCUMOCTH OT UX COCTaBa MU CTPOECHUS, IPUMEHEHNE BEUIECTB B 3aBUCUMOCTH OT
UX CBOWCTB, BOBMOXKHOCTh MPOTEKAHUSI XUMUYECKUX MPEBPAIICHUN B Pa3TMYHBIX
YCJIOBUSIX HAa OCHOBE PACCMOTPEHHBIX 3JIEMEHTOB XHUMHUYECKON KUHETUKU U
TEPMOJUHAMUKY;

BBIYUCIISITh OTHOCUTEIIbHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEIIIECTB,
MaCCOBYIO JIOJII0 XMMHUYECKOTO 3Je€MEHTa 1Mo ¢Gopmylie COEIUHEHHsS, MacCCOBYIO
JIOJII0  BEILIECTBA B PACTBOPE, MOJIBHYIO JIOJI0 XUMHUYECKOTO JJIEMEHTa B
COCIMHEHUH, MOJSIPHYI0 KOHIEHTpAllMI0 BEIIECTBA B pPacTBOpE, HAXOAUTh
npocTeinyo (GopMyiy BEelecTBa M0 MaCCOBBIM HIIM MOJBHBIM JOJISIM 3JIEMEHTOB,
MPOBOJAUTH PACUEThI M0 YPABHEHUSIM XUMHUYECKUX PEAKIUN C y4eTOM HEIOCTaTKa
OJIHOTO M3 PEAreHTOB, MPAKTUYECKOrO BBIXOAA MPOAYKTA, 3HAUCHHS TEIJIOBOTO
addexTa peakiuu, onpeaessiTh COCTaB CMECEH;

coOmomaTh mpaBwia  Oe3omacHoW — paboThl B jabopatopuu  IpH
UCIIOJIb30BAHUU XUMHUYECKON TOCYIbl M OOOpyJOBaHUS, a TakKe IMpaBuiia
oOpallleHusl ¢ BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIHUSIMH BBITOJHEHUS
7a00pAaTOPHBIX OMBITOB M MPAKTUYECKUX Pa0OT MO MOJIYYECHHID WU COOUPAHUIO
ra3oo0pa3HbIX BeEIIeCTB (aMMHMaka ¥  YIJIGKHCIOrO0 Ta3a) ¢ PEHICHUIo
AKCHEPUMEHTAIbHBIX 3aJlad 10 TeMaM Kypca, IMPEICTaBISATh pPe3yJbTaThl
AKCIIEpUMEHTa B (popMe BBIBOJIOB, JOKA3aTEILCTB, IpadUKOB, TAOJIUI] U BBISIBISTH
AMITUPUYECKUE 3aKOHOMEPHOCTH;

MPUMEHSITh OCHOBHBIE OIEpallMM MBICIUTEIbHONU JEATEeNbHOCTU (AaHAIU3 U
CHUHTE3, CpaBHECHHE, O0O0O0OIIEHHWEe, CHCTEMATHU3aIldi0, BBIABICHUE IPUUYUHHO-
CJIE/ICTBEHHBIX CBS3€H) MPU M3YYEHUU CBOMCTB BEIIECTB U XUMUYECKUX PEAKIIUM,
BJIaJIETh €CTECTBEHHO-HAYYHBIMU METOJIaMH TO3HaHUs (HAOJI0JeHre, U3MEpEHUe,
MOJICJIUPOBAHUE, IKCIIEPUMEHT (PeabHbIM U MBICJICHHBINH);

NPUMCHAThL  MpaBuiaa  O€30MacHOrO  oOpallieHus C  BEIIeCTBaMH,
UCIIOJb3YEMbIMM B TOBCEJHEBHOW JKW3HU, MpaBUia MOBEAEHUS B LEIAX
cOepexeHus: 3J0pOBbS W OKPYXKAIOIIEH NPUPOIHON Cpenpl, NMOHUMATh Bpea
(OmMacHOCTh) BO3JCHCTBHS Ha JKUBBICE OPraHU3MBI OIPEJEICHHBIX BEIIECTB,



MOSICHATh HAa MPUMEPAxX CIIOCOOBI YMEHBIIICHUS U MPETOTBPAIICHHS UX BPEIHOTO
BO3/ICICTBHS, 3HAUCHUE )KUPOB, OCJIKOB, YTIEBOIOB /AJIsi OPraHU3Ma YeI0BEKa,

UCIIONIb30BaTh MOJYYEHHBIC MpeNCcTaBiIeHus O cdepax MpodecCHOHaTBLHON
JeSITEIIbHOCTH, CBS3aHHBIX C HAYKOW M COBPEMEHHBIMH TEXHOJIOTUSMHU, KaK OCHOBY
JUIST POECCHOHATBHON OpWUEHTAIMM W ISl OCO3HAHHOTO BBIOOpA XMMHH Kak
npoHIIBHOTO TIpeAMeTa MPU TPOJOIKECHUU OOyYCHHS Ha YpPOBHE CPEIHETO
oOmrero oOpa3oBaHus;

y4acTBOBaTh BO BHEYPOYHOW MPOEKTHO-HCCIIEAOBATEIHCKON JEATEIBHOCTH
XAMHUYECKONH W XUMHUKO-DKOJOTHYECKOW HAMpPaBICHHOCTH, MPHOOPECTH OIBIT
IIPOBEJICHUS YUEOHBIX HCCIIEIOBAHUH B YCIOBUSIX 00pa30BaTEIbHBIX OPraHU3aIINH,
a TaK)Ke OpraHu3anuil (IEHTPOB) IOMOTHUTEILHOTO 00pa30BaHUs ACTEH.



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
Kosun4yecTBo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U (undposbie)
KoHTpoJibHbIE IIpakTH4eckue
n/n TeM IPOrpaMMabl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Paszgea 1. [lepBoHayaibHble XUMHUYECKHE TOHATHUS
XuMust — BakHast 00J1aCTh
1.1 €CTECTBO3HAHMSI M MIPAKTHYECKOM 7 2
JEeSATEIbHOCTH YeJIOBEKa
BemecTBa u xumuueckue
1.2 21 1
peakiuu
Hroro no paszneny 28
Pa3nen 2. BaxkHeiiine npeacrtaBuTe/ M HEOPraHMYECKUX BellleCTB
Bosnyx. [IonsTue o razax.
2.1 18 1 1
Kucnopon. Oxcunbr
Bonopona. Ilonstue o kucinorax u
2.2 7 1
COJIAX
Bona. PactBopsl. [Tonsitue 06
2.3 P 12 1 1
OCHOBaHMSIX
OCHOBHBIE KJIacChl
24 . 14 1 1
HEOPraHUYECKUX COCAMHEHUI
Wroro no pazueny 51

Pa3nen 3. [lepunoanueckuii 3axkon u llepuoauyeckas cucrema xumudecknx 3j1eMeHToB /I. . MenaeneeBa. CTpoeHne aTOMOB.

Xumuuyeckasi ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE PC€aKIuH




[Tepuonnueckuii 3aKOH U
[lepuonnueckas cucrema

3.1 10
XAUMHYECKUX djeMeHToB /I, U.
MenaeneeBa. CtpoeHue aToma
XUMHYECKAS CBA3b.
3.2 OKUCIINTEIIBHO- 12
BOCCTAHOBUTEJILHBIE PEAKITUU
Hroro no pazgeny 22
PesepBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME




9 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undgposBbie)
Ne n/m Konrpoabnbsie IIpakruueckue
NPOrpaMMmsblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTshI pecypeni
Pa3zgea 1. BemmecTBO 1 XuMH4yecKasi peakius
11 [loBTOpEeHue u yriay6ienue 3HaHUK O 4
' BEILIECTBE
12 OcHOBHBIE SaKOHOMe}C)HOCTI/I IIPOTEKaHUS 12 1 1
XUMHYECKHUX PEaKIUii
13 DNeKTpOIUTHYECKAs JUCCOLHALINS. 12 1 5
XUMHUYECKUE peakly B pacTBOpax
Hroro mo pazueny 28
Pa3nes 2. HemeTanibl M MX COeIMHEHHUS
51 OO61mas xapakTepUCTHKa XUMUYECKUX 7 1
' aneMeHToB VIIA-rpynmsl. ["anorenst
OO11ast XapaKTepUCTHKA XUMHUYECKUX
2.2 anemeHTOB VIA-Tpymmer. Cepa u eé 8
COCIIMHEHUS
OO11ast XapaKTepUCTHKA XUMHYECKUX
2.3 aneMeHToB VA-Tpynmsl. A30T, Gpocop u ux 10 1
COEIIMHEHUS
OO01mmast XxapaKTepPUCTHKA XUMHYECKIX
2.4 anemeHToB |VA-rpynnsl. Yriepoa u 8 1 2
KPEMHHI, UX COeIUHEHUs. bop
Wroro no pazueny 33




Pa3zgen 3. MeTauibl M HX COeIMHEHUA

3.1 OO01111€e cBOMCTBA METAIIJIOB 8
3.2 Baxneiime MeTamisl ¥ UX COSIUHEHUS 18 2
Wroro no pazueny 26
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
41 BemiectBa 1 MaTepualbl B )KM3HU YEJIOBEKa. 5
' OCHOBBI PKOJIOTHYECKON IPAMOTHOCTH
Htoro no pazneny 5
Pa3znen 5. O0001menne 3HAHUH
51 [ToBTOpEHKE M 0000IIICHNE 3HAHUIA 3 5
' OCHOBHBIX Pa3zesioB KypcoB 8—9 Ki1accoB
Hroro mo pazueny 8
PeszepBHOe Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 11







IHOYPOYHOE IIVTAHUPOBAHUE

8 KIIACC
KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne Hara undgpoBbie
n/n Tewa ypoka Bcero Kontpoaensie — IpaxTiiecikue H3y4eHusi  o0pa3oBaTeJbHbIC
padoThI padoTshI pecypenI
1 [Ipenmer xumuu. Poiap XuMuu B :KU3HU 1
4yeJloBeKa. XUMUsS B CHCTEME HAYK
5 Tena u BewmecrBa. PuU3nyYeCKue U 1
XUMHYECKHE SBIICHUS
[Tonsatue o meronax pabOThI ¢ XUMUYECKUMU
3. BemectBamu. OO0pyI0BaHUE MIKOJIBHOM 1
XUMHUYECKOH J1abopaTopuu
[IpakTuueckas padbora Ne 1 mo Teme
4 "[IpaBuna paboTsl B 1a00paTOpUU U MPUEMBI 1 1
' oOpamieHus ¢ 1abopaTopHbIM
obopynoBanueM"
5. YucTele BElEcTBA U CMECH. 1
6. Crioco0wI pazfieneHus: cmecei "
IIpakTruyeckas padora Ne 2 o Teme
7. "Paznenenue cMecelt (Ha mpuMepe OUUCTKU 1 1
MOBapeHHO# comn)"
8. ATOMBI U MOJIEKYJIBI. XUMHUUYECKUE DIIEMEHTBI
9. [IpocTeie U c0KHBIE BEIIECTBA. 1
10 BemecTsa MOJIEKyIISIPHOTO U 1
HEMOJIEKYJISIPHOTO CTPOEHHUS
11.  Xumwuueckas ¢popmyia. BaneHTHOCTh aTOMOB 1




XAMUYCCKHX 3JIEMCHTOB. 3aKOH IIOCTOSHCTBA
COoCTaBa BCIICCTB

Onpe):[eneHHe BaJICHTHOCTHU aTOMOB II0

12 (GopMynaM GMHAPHBIX COCANHEHHUI
13 OTHOCuTENbHAs aTOMHAs Macca.
" OTHOCHTEIbHAs MOIEKYJIApHAs Macca
BrrunciieHus OTHOCUTEIBHON MOJIEKYIISIPHOM
14. = Macchl BEelIECTB, MOJISIPHOM MacChl, MacChl
BEILIECTB U KOJMYECTBA BELIECTBA
15 Brrunciienus MaccoBoOi 10JIM XUMHYECKOTO
" oneMeHTa 10 (OPMYIIE COETUHEHUS
Brruncnenus npocreiieit popmysl
16.  BewIECTBa [0 MAaCCOBBIM WJIM MOJIBHBIM JIOJISIM
JJIEMEHTOB
17 KonuuectBo BemectBa. Monb. MonbHast 1075
" | XMMHUYECKOTO JJIEMEHTA B COEIUHEHUU
18. MousipHast Macca cMeCH BELIECTB
19 Haxoxnaenue npocreiiieit popmysbt
" | BelIECTBa IO MOJILHBIM J0JIAM SJIEMEHTOB
-0 XUMUYECKUE SBJICHUSA. XUMUYECKas PeaKius
' ¥ eé IpU3HaKH
’1 3aKOH COXpaHEHHS MacChl BeleCcTB. ATOMHO-
| MOIEKyJIApHas TEOPUSL.
2y AToMHO-MoIeKyIsipHas Teopusi. Ku3Hp 1
" nmearensHOCcTh M. B. JIomoHOCOBa
23, XuUMHWYECKHE YpaBHEHUS
24.  Tunbsl XUMUYECKUX PEAKIUI
25.  Pacuérel N0 XUMUYECKUM YPABHEHUSIM




KOJIMYECTBA U MACChl UCXOAHBIX BEIIECTB MU
MIPOJYKTOB PEaKIuu

Beruncnenus no ypaBHEHUSIM XUMHYECKOU
peaKuuu: KOJIMYECTBA BEIECTBA, MACCHI 110

26. HW3BECTHOMY KOJIMYECTBY BEILIECTBA, MACCE
p€areHTOB WM NPOJYKTOB PEAKLIUHI
Bbluucnenus no ypaBHEHUSIM XUMHUYECKOU

27 peaKIMu: KOJIMYeCTBa BEIIECTBa, 00bEMA 110

" HM3BECTHOMY KOJIMYECTBY BELIECTBA, 00BEMY
p€areHTOB WM NPOJIYKTOB PEAKIIHUHI

)8 KonTponbnas padora Ne 1 o teme

" «BemiecTBa M XMMHYECKUE PEAKIIUM

29. Bo3nyx — cMmecs razos. [lonsTue o razax.

30.  3akoH ABoraapo. MosspHbIif 00bEM ra30B
Brruncnenus o0b€Ma, KOIMUECTBa BEIIECTBA

31.  rasa o U3BECTHOMY €r0 KOJIUYECTBY
BeIIECTBa, 00BEMY

32. | OrtHOcHUTeNbHAs IJIOTHOCTh Ta30B

23 Brluucnenus OTHOCUTENBHOM TIIOTHOCTH

" rasoB
Onpenenenrne OTHOCUTEIBHON MOJIEKYIISIPHON

34. Macchl ra3000pa3HOro BEIecTBa MO
W3BECTHOU OTHOCHUTEIBHOM IIIOTHOCTH
Brrunciiennst OTHOCUTEIBHON MOJIEKYIISIPHOM

35. | Macchl ra3a o U3B€CTHOM OTHOCHUTEIbHOMN
MJIOTHOCTHU

36 OO0bEMHBIE OTHOILIIEHUS Ta30B MPU

XUMHYCCKUX pCaKIUAX




Beruncnenus 00bEMOB ra30B M0 ypaBHEHUIO

37 XUMHYECKON peakinu

38. Kucnopoa — ameMeHT 1 pocToe BEUIECTBO

39. OKcuapl

20, CriocoObl osTy4eHHst KUCIOPOaa B
nabopaTopuu ¥ MPOMBINIIICHHOCTH
[IpakTuueckas padora Ne 3 mo Teme

41.  "llomydeHnue u coOupaHue KUCIOPOa,
M3y4YeHHUe ero CBOMCTB"

4. Kpyrosoport kucnopona B mpupoae. O30H —
AIJIOTPOIHAS MOAU(DUKAIUS KUCIOPOaa
TemmoBoit 3¢ (HeKT XUMUIECKOH peaKIuH,

43.  TepMOXMMHYECKHE YPAaBHEHHUS, IK30- U
SHAOTEPMUYECKUE PEAKIINH

a4, TommmBo. Mcrionbs3oBaHue yris U1 ME€TaHa B
KauyecTBe TOIUIMBA. 3arpsi3HEHUE BO3yXa.
Boeruucnenus no ypaBHEHUSIM XUMHUYECKOU
peaKIMu: KOJIMYEeCTBa BellecTBa, 00bEMa,

45. = Macchl 10 U3BECTHOMY KOJIMYECTBY BEILECTBA,
00BEMY, Macce peareHToB WK MPOJYKTOB
peakuuu

46 Konrtponsnas pabora Ne 2 o teme «Bo3nyx.

" Kucnopoa. Okcuas»

47. Bonopoa — anemMeHT 1 mpocToe BElecTBO
CriocoOblI mosryyeHus BOI0poia B

18 nabopaTopuu u

HpOMBIH_IJ'IeHHOCTI/I.I/ICHOHB3OBaHI/Ie BOaOpOda
B KaQ4E€CTBC TOIIJIMBaA




49.

[IpakTuyeckas padora Ne 4 o Teme
"[Tonyuenue u cobupanue BOIOpoaa,
HU3Yy4YEHHUE €ro CBOMCTB"

50.

51.

52.

ITonsarue o xkucnorax u coistx. CocTaB KUCIIOT
" colel

Beruncnenust 00bEmMa, KOJIMYECTBA BEIIECTBA
rasa 1o U3BECTHOMY €ro KOJIHYECTBY
BEIIECTBA WM 00BEMY

Brrunciaenus o05EMOB ra3os MO YpaBHCHHIO
XHUMHYCCKOH pe€aKnuun

53.

Brrunciienus o ypaBHEHHSIM XUMHYECKON
peaKIuu: KOJIMYECTBA BEIIECTBA, 00hEMA,
MaccChl 110 U3BECTHOMY KOJIMUECTBY BELIECTBA,
00BEMY, Macce peareHToB WK MPOIYKTOB
peakuuu

54.

dusnueckue cBoiicTBa Boanl. Bona B
npupoae

55.
56.

XHUMHUYECKHE CBOMCTBA BOJIBI

PactBopel. PacTBOpHMOCTB BElIEeCTB B BOJIE.

57.

58.

59.

HacwImennbie 1 HeHACHIIICHHEIE,
KOHILEHTPUPOBAHHbIE U pa30aBIeHHbIE
pacTBOpHI

CriocoObl BbIpaKeHUsI KOHIIEHTPAIIIH
pacTBOpOB: MaccoBasi JA0Js paCTBOPEHHOTO
BElIECTBA, MOJISIpHAsl KOHIIEHTpalus
[TpakTuueckas pabora Ne 5 mo Teme
"IIpuroToBieHne pacTBOPOB C OIPEAEIEHHON
MacCOBOM J0JIeH PAaCTBOPEHHOIO BEILECTBA.




[IpurorosneHue pacTBOPOB € OIPEAEIEHHON
MOJISIPHOM KOHIIEHTpalueil pacTBOPEHHOTO
BelecTna"

BrIunciaeHus ¢ UCIOJIb30BaHUEM ITOHSATHUS
«MaccoBasd O0Jid BEUICCTBA B paCTBOPECH,

0. «MOJISIpHAsi KOHLIEHTPAIUs PAaCTBOPEHHOTO
BEILIECTBA»
61 Ponp pacTBOpoB B IIpUpOAE U )KU3HU
" ugenoseka. KpyroBopor Boabl B mpupoze
6 3arpsi3HeHue NpUpOAHBIX BoA. OxpaHa 1
" | OYHCTKA IPUPOAHBIX BOJI.
Brruucienus ¢ HCob30BaHUEM TTOHITHS
63 «MaccoBas J10J151 BELIECTBA B paCTBOPE»
" «MonspHas KOHLEHTpPALKs PaCTBOPEHHOTO
BEILIECTBA
64. O0001IeHre 1 cUCTeEMaTH3alus 3HAHUH
€5 KonrtponbHas pabora Ne 3 o teme
' «Bonopon. Boga. PactBopsl. OcHOBaHUSA»
66 Okcupl: cocTaB, KJacCU(UKAIu,
TPUBHAJIbHBIC HA3BaHUS
67.  IlomyuyeHue u XMMHUYECKHE CBOMCTBA OKCHJIOB
68 [TonsiTHE O TUIPOKCUAX — OCHOBAHUSX U
" | KHCJIOPOJCOAEPKAMIUX KUCIOTAX
69.  @u3MYECKHE U XMMUYECKUE CBOMCTBA KUCIOT
70. [Tonyyenue kucior
1 Knaccudukanms ocnoBanuii. lLEnoun, nx
" CBOICTBA M CIIOCOOBI TIOTyIEHHUS
72. = HepacTBoprMBbI€ OCHOBaHUS, UX CBOMCTBA U




CIOCOOBI OTYYEHUS

73.

74.

ITonsaTue 06 aMmpoTEepHBIX THAPOKCHIAX:
XUMHUYECKHUE CBOKCTBA U ITOIyYEHUE.
[IpuMeHeHre Ba)KHEUIINX OCHOBAHUI

Comn: CoCTasB, KJ'IaCCI/I(bI/IKaHI/IH, TPUBHAJILHBIC
Ha3BaHHA

75.

dusnueckre 1 XUMHUIECKUE CBOMCTBA COJIEH.
[Tonyuyenue coneit

76.

77.

78.

79.

I'eneTnueckas cBsI3b MEKy KilacCaMu
HEOPraHWYECKUX COCIMHEHUIN

[IpakTuueckas pabora Ne 6. Pemenue
SKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe
«OCHOBHBIE KJIACCHI HEOPTaHUYECKUX
COECIMHEHU I

Boeruucnenus no ypaBHEHUSIM XUMHUYECKOU
pEaKIuu: KOJIMYECTBA BEIIEeCTBa, 00bEMA,
MacChl IO U3BECTHOMY KOJIMUECTBY BEUIECTBA,
00BEMY, Macce peareHTOB WK MPOIYKTOB
peakiuu

KonTponbHas padota Ne 4 o Teme

«OCHOBHBIE KJIACCHl HEOPTaHUYECKUX
COETUHEHUN)

80.

[TepBbie MOMBITKH KiIacCUPUKAITIT
XUMHYECKHUX AIEMEHTOB. [leproasl u rpymnmsl

81.

ITonstue o rpymnmnax CXOAHBIX 3JICMCHTOB
DeMeHThI, KOTOpble 00pa3yroT aM(pOTepHbIE
OKCH/[IbI U TUAPOKCHU/IBI

82.

Ilepuognuecknii 3akoH. OTKpbITHE




[Tepuonnueckoro 3akoHa. Buabl
[Tepuonuueckoit CUCTEMbI XUMHUYECKHUX
anemenToB .M. MenaeneeBa

OcHoBHBIC CBCACHUA O CTPOCHHUU aTOMOB.

83. CocTaB aTOMHEIX S7E€p
84 M3oTOnBI Kak pa3HOBUAHOCTH aTOMOB
" XMMHYECKOro 3JeMEeHTa
DneKTpoHHast OpOUTaIb. DHEPIETHUCCKUE
85. YPOBHU U MOAYPOBHHU aTOMa; S-, P-, d-
opOuTamn
g6 DNEeKTPOHHBIC KOH(MUTYPAINH U YJICKTPOHHO-
" rpaduueckue GOpMyIIbl AaTOMOB
CtpoeHue JIEKTPOHHBIX 000JI0Y€K aTOMOB
87.  mepBbIX 20 XUMHYECKUX NIEMEHTOB
[Tepuonnueckoit cucremsl [I.1. Menneneena
H3MeHeHne CBOMCTB COeUHEHMI
88.  XMMHYECKHX 3JIEMEHTOB B IEPHOJIAX U
rpynmnax
XapakTepuCTUKAa XUMHYECKOTO AJIEMEHTA 110
89 ero noJjioxkeHuto B [lepuoanueckoit cucreme
" J1.W. MeHnpeneeBa. 3HaueHue
[Tepuoanueckoro 3akoHa
90 DIJIEKTPOOTPULIATETBHOCTh XUMHYECKHUX
" | 2JIEMEHTOB
91 KoBanientHas nonsipHas cBa3b. KoBaneHnTHas
" HEmonsApHas CBA3b
92. HonHas cB3b
93. DNEeKTPOHHBIE B CTPYKTYPHBIE (hOPMYJIBI




BCIICCTB

Twuner KPUCTATINTMYCCKUX pCHIéTOK 1 UXx

94.  xapakrepuctuku. Kpucramamueckue u 1
amMop(HBIC BEIIECTBA

95.  CreneHb OKHCICHUS 1

96. OKHCIIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIIUU

97 XUMHUYECKUE HIEMEHTbl — OKHCIIUTEIN U 1

" | BOCCTaHOBUTEIH

CocrapneHue ypaBHEHUN OKUCIUTEIBHO-

98.  BOCCTAHOBUTEJBHBIX PEAKIIHl, METOJ 1
ANEKTPOHHOTO OanaHca
Brrunciienus o ypaBHEHUSIM XUMHYECKOM
peaxkiuu: KOJIUYecTBa BEIeCTBa, 00bEMA,

99. MAaccChI 110 U3BECTHOMY KOJIMYECTBY BENISCTBA, 1
00bEMY, Macce peareHTOB WU MPOTyKTOB
peakuumn
Brrunciienus nmpocreimen MOJeKyIIpHOU

100. ¢QopmyIsl BeniecTa 1o M3BECTHBIM 1
MacCOBBIM JOJISIM 3JIEMEHTOB

101 KonTponbnas padora Ne 5 o teme 1
«CtpoeHue atoma. XUMHUYECKas CBA3b)

102.. PesepBHbI ypoK 1

OBIIEE KOJIMYECTBO YACOB I10 102

[TPOT'PAMME




9 KJIACC

Kosun4yecTBo 4acos JJIeKTPOHHbIE
Nem/m | Tema ypoka Kourpoabnbie IIpakruueckue Aara tupposkie
Bcero H3y4eHus: o0pa3oBaTeJbHbIEC
padoThI padoTshI pecypen
Crpoenune atomoB. IlocnenoBaTenbHOCT
1. 3aI10JIHEHUSI AJIEKTPOHHBIX OpOUTaIen 1
aTOMOB MaJIbIX [IEPHOJIOB
2. CreneHb OKUCIIEHUS U BAJICHTHOCTD 1
3 Buner xumnueckoii css3u. OOMEHHBIN 1 1
' JIOHOPHO-AKLIETITOPHBIA MEXaHH3M.
4 Knaccugukanus XuMUuecKux peakuui mno 1
' pa3IMYHBIM NIPU3HAKAM
s DHepreTuka XMUMHUYECKHX PEaKIUi. 1
' TennoBoii a3 ekt xumMuueckoit peakuu
6 [ToHsATHE O CKOPOCTH XUMHUYECKOMN 1
' peakuuu. 3aKOH AEUCTBYIOLIUX Macc
. @DaKkTOpBl, BIUAIOIIIE HA CKOPOCTh 1
XUMHUYECKON PEAKIINU
g ITonsiTne o katanuze. GEepMEHTBI. 1
' WHruGHUTOpHI.
9 [TonsiTe 0 XUMHUYECKOM PaBHOBECHH, 1
npunuun Jle [latense.
10 @DakTOpHl, BAUSIOLUINE HA COCTOSTHUE 1
XUMHYECKOTO PABHOBECHS.
1 OKHCIUTENBHO-BOCCTAHOBUTEIILHBIC 1

peaKIuu.




12.

BaxkHble OKHCTUTENN U BOCCTAHOBUTEIIH.
[Tepmanranar kanusl

13.

CBolicTBa IPOCTBIX BEIIECTB — METAIIJIOB
Y HEMETAJUIOB— B CBETE NPEICTABICHUN
00 OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX
peaxIusx

14.

15.

16.

CBoiicTBa KHACJIOT U COJIEHl — B CBETE
MPEJICTABICHUA 00 OKUCITHTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIIUSIX

[TpakTuueckast paborta Ne 1. Pemenue
9KCIIEPUMEHTANBHBIX 3aa4 10 TeMe
«OKHCTUTETbHO-BOCCTAHOBUTEIIbHBIE
peakIum»

Konrtponbnas pabora Ne 1 o Teme

«OcHOBHBIC 3aKOHOMCPHOCTH NPOTCKaHUA
XUMHUYCCKHUX peaKHHfI))

17.

PactBopeHune kak pU3NKO-XUMUYECKUI
IIPOLECC DIEKTPOJIUTHI U HEAIEKTPOJIUTHI

18.

19.

Teopust SNEKTPOTUTUUECCKON TUCCOITHAIINN

HonHoe npoussenenue Boasl. Bogopoausii
[I0Ka3aTellb

20.

DIEeKTPOTUTHYECKAs JUCCOIHAIINS KUCTIOT,
OCHOBAaHUH U COJIEr

21.

22.

Peaxnyu HoHHOTO 0OMeHa

CBoMCTBa KHUCIIOT, OCHOBAHUH U COJIEH B
CBETE MpeACTaBIeHU 00
BHGKTpOHHTH‘ICCKOﬁ Jucconualnninu

23.

KauecTBeHHEIC PE€aKMu Ha NOHBL




24.

[IpakTuueckas padora Ne 2. Pemenue
9KCIIEPUMEHTAIBHBIX 33]1a4 110 TEMe
«ONEKTPOIUTHYECKAS AUCCOLUALIUS

25.

26.

27.

28.

I'mpponus counet loHHbBIE ypaBHEHMS
TUAPOIIN3a COJIEU

[TpakTuueckas padora Ne 3. Pemenue
9KCIIEPUMEHTANBHBIX 3aa4 10 TeMe
«'uaponus conen»

Bbruucnenus Maccel IpoAyKTa peakiiy 1o
U3BECTHOM Macce OJHOTO U3 UCXOAHBIX
BEILIECTB, B35TOr0 B BUJIE PacTBOPA,
COJIepKAIEro ONpeAeIEHHYIO
KOHIIEHTPALUI0 PaCTBOPEHHOI'O BELIECTBA
Konrtponbnas pabora Ne 2 o Teme
«OJIEKTPOINTUYECKAS TUCCOLMALINS.
XVMMUYECKUE PEAKIIUU B PACTBOPAX»

29.

OO0m1as XxapakTepuCcTUKa HEMETAILIOB

30.

31.

OO11ast XapaKTepUCTHKA raJIONeHOB

XMMHYECKHE CBOMCTBA TAJIOTE€HOB.
XUMHYECKUE CBOMCTBA XJI0pa

32.

XmopoBogopoa. CossiHast KUCI0Ta
[ToHsITHE O KUCITOPOICOAEPKAITUX
KHCJIOTax XJopa U UX COJISIX

33.

34.

[IpakTuueckas padora Ne 4 o reme
"IlonmyuyeHune COITHON KUCIIOThI, U3y4EHUE
e€ cBolcTB"

Breraucnenus mo YPaBHCHHUAM XUMHUYCCKUX
peaKHHﬁ, CCJIM OAVH UX PCarcHTOB J1aH B




n30bITKE

OO0mas xapakTepucTuka 3JeMeHTOB VIA-

35.
TPYIIIBI
CtpoeHue u CBOMCTBA IPOCTOTO BEIECTBA
36 cepbl. AJUIOTPONTHBIE MOAU(DUKAIIIH CEePBhI
37 CepoBogopoji, cTpoeHHe, (PU3HUECKUE U
' XMMHYECKUE CBOMCTBA
38. OKcubl cepsl
39. CepHucTast KUCIIOTa U €€ COJH.
CepHas KuCJIOTa U €€ COIU
40. IIpoMblIIIIEHHOE TTOTYYEHUE CEPHOM
KHCIIOTHI
Haxoxnenue cepsl u €€ COeNMHEHUN B
41. npupoae. XuMHUYECKOE 3arpsI3HEHHE
OKpYKaIOIIEH Cpelibl COETUHEHUSIMHA CEPbI
Borurcnenust Mmacchl IpOAYKTa PEakIuu 1Mo
42, M3BECTHOM MaccoBoi (00béMHOM) moe (%)
€ro BbIX0J1a OT TEOPETUUECKU BO3ZMOKHOTO
Brruucnenust MmaccoBoit (00BEMHOI) 10TH
13 (%) BBIXOAA MPOAYKTA PEAKIIUH TIO
' U3BECTHOM Macce (00BEMY) HCXOTHOTO
BEIIIECTBA U MPOIYKTA PEaKIIUn
OO0m1as xapakTepucTuKa 3J1eMeHToB VA -
- TPYIIIBI
45 A30T, pacpocTpaHeHuUE B IPUPO/IE,
' dbuznyecKkrue 1 XUMUIECKHE CBONCTBA
16 AMMHUaK, ero Gu3nIecKue 1 XUMUIECKUE

cBoiictBa Coit aMMOHUSA




47.

[IpakTuueckas padora Ne 5 o reme
"[lonyyeHne amMmmuaka, M3y4eHUe ero
CBOMCTB"

48.

49.

50.

Oxcuper azota (1, 11, 11, 1V, V)
A3sotHcTas KuciaoTa. A30THas KUCI0Ta

[IpoMbIIEeHHOE TTOJTyYE€HHE a30THOM
KHUCIIOTHI

Hutpatsl 1 HUTpUTHI. XUMUYECKOE
3arps3HEHUE OKPYXKAIOLLEH Cpebl
COEIMHEHUSIMU a30Ta

51.

docdop, aTOTPOITHBIE MOAUPUKAIIA
docdopa

52.

53.

Oxkcunst pocdopa (I, V) u pochopnas
KHCJIOTa

[ToHsiTHE O MUHEPATBHBIX YIOOPEHUSAX.
3arpsi3HEHUE PUPOTHBIX BOAOEMOB
COEMHEHUsIMH a30Ta u pocopa

54.

VYrnepon, ero amioTpomnHbie MOAUGUKAITUN
u cBoiicTBa OKCHJIBI yTaepoaa, ux
¢u3nueckrue U XMMUYECKHE CBOMCTBA.

55.

DKOJIOTHYECKHE TTPOOIIEMBI, CBSI3aHHBIE C
okcuzoMm yriepona (1V) YronpHas kucioTa
U e€ conu

56.

57.

[Ipaktuyeckue padotsl Ne 6 o Teme
"ITonyuenune oxcuaa yriepona (1V) u
W3y4EHHUE €ro CBOMCTB"
[lepBoHauanbHBIE TOHATHUS 00
OpraHMYECKUX BEIIECTBAX KaK O




coenuHeHusX yriaepona. [Ipuponnsie
UCTOYHUKH YIJIEBOJOPOJIOB U UX POJIb B
OBITY Y IPOMBILIEHHOCTH

58.

Kpewmnuii, ero puznyeckre 1 XuMHUUECKUE
cBoiictBa Oxcup kpemuus (1V),
KpPEMHHEBAsi KUCIIOTA, CUIIMKAThI

59.

60.

61.

62.

63.

[TpakTuueckast pabota No7. Pemenue
AKCIEPUMEHTAIBHBIX 3a7a4 M0 TEME
«BaxkHenme HeMeTallbl U UX
COCIMHECHUS

Boruncnenust maccsl (00bE€Ma; H.Y.)
MPOJYKTa Peakiuu 1o JaHHON Macce
(00BEMY) HCXOTHOTO BEIIECTBA,
COJIEpKAIIIETO ONpeeIEHHYI0 MACCOBYIO
JIOJTIO TIPUMECEN

KonTponbnas pabota Ne 3 mo teme
«BaxknHeinyie HeMeTaIbl U UX
COCTUHCHUS

OO01mas xapakTepUCTHKa XUMUYECKUX
3JIEMEHTOB — METAJJIOB HA OCHOBAaHUH MX
nonoxenus B [ICXD JI.U. MenaeneeBa

Meramnst A- u b-rpynn

64.

65.

Mertannudeckast CBsI3b U METAJUIMUECKAS
KpUCTAJIIIMYECKast peléTka. 3aBUCUMOCTh
(bu3NYECKUX CBOWCTB METAIIJIOB OT
CTPOEHUS KPUCTAIIJIOB

O6H_[I/I€ XHUMHUYECKHE CBOMCTBA METAJIJIOB

66.

OO6m1ure crnocoObI MOTYyYEHUS METAJIJIOB,




Metamutyprusi. CruiaBsl

DNEKTPOJIN3 PACIIIIABOB U PACTBOPOB COJIEH

67. KaK OJIMH U3 CIIOCOOO0B TIOTYUYCHUS
METAJIJIOB
68 Brruncienus no ypaBHEHUSIM 3JIEKTPOJIN3a
' pacIiaBoB ¥ pacTBOPOB BEIIECTB
69. [IoHsATHE O KOPPO3UH METAIUIOB
70. Meramnsl A-rpynn. l{enounbie MeTasl
- Haxoxnenue B npupone. CoiicTBa
' HIENTIOYHBIX METAIIJIOB
72. Oxcupl ¥ TUIPOKCHJIBI HATPUS U Kalus
73. [IenoyHo3eMEIbHBIE METAIIBI
24 Baxnenmme coeTMHEHUS KATBITNS,
' CBOWCTBA, TIPUMEHEHHE
75 JXKéctkocTh BOBI M CIIOCOOBI €€
yCTpaHEHUS
[TpakTuyeckas pabora Ne 8 o Teme
76. "JKécTkoCTh BOJBI M METOABI €€
ycTpaHeHHs"
77. AmtoMuHUT
28 AmdoTepHbIe CBOICTBA OKCHIA U
' TUIPOKCUIA ATFOMUHUS
29 OO61as xapakTepucTHKa MeTauioB b-rpynn
' (MOOOYHBIX MOATPYIIIT)
20 [TepBoHavanbHbIE IPEACTABIECHUS O
' KOMIUIEKCHBIX COEAMHEHUSX
81. Menn u cepedpo




[IpencraBneHus 06 aMMHAYHBIX

82 KOMIUIEKCax cepedpa u Meau
83 Huak AMdoTepHbIe CBOWCTBA OKCUAA U
' TUIPOKCHIA [IMHKA
84. ’Kene3o UyryH u cTajib — CIUIABBI JKelie3a
a5 Oxkcuabl, TuapoKkcu bl u conu xkenesa (1) u
' xenesa (111)
[TpakTuueckast pabota Ne 9. Pemenue
86. OKCIIEPUMCEHTAJIBbHBIX 327129 10 TEME
«BaxkHenmme METaJTbl U UX COCIUHEHUS»
- Kontponbnas pabota Ne 4 o reme
' «Baxueinmme MeTauibl U UX COSAUHEHUS»
28 Bbe3omnacHoe ucmonsr30BaHue BENIECTB U
' XUMUYECKUX PEaKIUi B OBITY
89 HoBeie MaTepuanbl 1 TEXHOIOTHH.
' TTpUHLKITBL «3ENEHON XUMHUN»
90. XuUMUs U 310pOBbE
XHMHYECKOE 3arpsi3HEHUE OKpY Karolen
91. cpenbl. IIoHsATHE O IPEAEIBHO JOMYCTUMON
koHueHTpanuu Bemects (ITJIK)
DKosoruyeckre mpoodaeMbl, CBI3aHHBIE C
92 COETMHEHUSIMU YTIIepojia, a30Ta, CEPHI,

' TSOKETBIX MeTasuioB. Pois Xxumun B
PELIeHUH SKOJIOTMYECKUX MpolIemM
Ilepronnueckuii 3akoH u Ilepuoanueckas

93. CHUCTEMA XMMHUYECKHX DJIEMEHTOB B CBETE
TEOPHUH CTPOEHUS aToMa
94. 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB




XUMUYECKHUX 3JIEMEHTOB U UX COSAMHEHUN
B MIEpUOJAX U rpyImax

CrtpoeHue BeliecTBa B TBEPAOM, KUJIKOM U

95. ra3o00pa3HoM COCTOSIHUH. Bup 1
XAMHYECKOMU CBSI3U
9% Knaccudukanus XuMHUYECKUX peaklui Mo 1
' pa3IMYHbBIM NMPU3HAKAM
CBoiicTBa KHCJIOT, OCHOBAaHUM M COJICH B
97. CBeETe MpeACTaBICHUHN 00 1
AIEKTPOIUTUYECKON TUCCOLIUAIIUT
98 OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIE 1
' peaKnuu. DIEeKTPOIIU3.
[TpakTuueckas padota Ne 10. Pemenue
99. DKCIIEPUMEHTAIIBHBIX 33a4 110 TEME 1 1
«XUMHUYECKHE PEAKIINI
[TpakTnyeckas padora Ne 11. Pemenne
100. 9KCIIEPUMEHTAIIBHBIX 3a7a4 110 TEME 1 1
«Meranbl, HEeMETaJlJIbl U UX COEIUHEHUS»
101. PesepBHBIi ypok
102. PesepBHBIil ypok
OBIIEE KOJIMYECTBO YACOB I10 102 11

[NPOT'PAMME







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOMOBPA3OBATEJBHOM [TIPOI'PAMMOBI

8 KUIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThI 0CBOCHUSI OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHus
pe3yjabTara
1 ITo Teme: «IlepBOHaYanbHbIE XUMHUYECKUE MIOHSATHUSD)
pPacKpbIBaTh CMBICT OCHOBHBIX XMMHMYECKHUX IOHSATHI: aToM, MOJIEKyIa,
XUMHUYECKHM DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECh
(omHOpOIHAS M HEOAHOPOJHAs), BaJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJIEKYJISIpHAsi Macca, KOJMYECTBO BEIIECTBAa, MOIb, MOJISIpHAs Macca,
11 MaccoBasi JIOJII XUMHUECKOTO 3JIEMEHTa B COSAMHEHUH, MOJIIPHBIN 00BEM,
XUMHAYECKast peakius, KiacCu(UKaIUs PpeaKiuil: peakuu COCTUHCHUS,
peakuuu pa3joKEHUs, pPeakUUu 3aMEleHUus, peakuuu OOMEHa, 3K30- U
DHIOTEPMHYECKHE pPEaKlIuu, TeIoBoH dddexkr peakuuu, pacTBop,
MaccoBasi 10Jis BellecTBa (IIPOLIEHTHAs! KOHIICHTPAI[Hs) B paCTBOPE
12 WUTIOCTPUPOBATh B3aUMOCBSI3b  OCHOBHBIX ~XHMHYECKHX TMOHATHH |
' IPUMEHSTH 3TH MTOHATHUS TIPU ONMHCAHUH BEIIECTB U UX NPEBPALCHUN
13 UCIOJIb30BaTh XMMHYECKYI0 CUMBOJIMKY JIJIsl COCTaBIEHHS ()OPMYIT BEIIECTB
' Y YPaBHEHUIN XUMHYECKUX PEaKINil
14 pacKpbIBaTh CMBIC] 3aKOHOB COXPAaHEHHUS MacChl BEILECTB, MOCTOSHCTBA
' COCTaBa, aTOMHO-MOJIEKYJIIPHOTO yU€HUsl, 3aKoHa ABOraipo
1.5 OTPEENATh BaJIECHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COETMHEHUSIX
16 KJaccu(UIUpoBaTh XUMHMYECKHE peakiuu (10 YHUCIy U COCTaBy
' Y4YacTBYIOUIMX B peaKkIUH BELIECTB, 110 TEII0BOMY 3 deKrTy)
1.7 BBIUHCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BELIECTB
18 BBIUUCIIATh MAacCOBYIO JIOJI0 XMMHYECKOrO JJIeMeHTa 10 (¢opmyre
' COEIMHEHHH,
1.9 BBIUHCIISTH MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE
110 OPUMEHSATh €CTeCTBEHHOHAYYHbIE METO/bl MO3HAHUS — HaOJI0JICHHE,
' U3MEpeHNe, MOIETUPOBAaHNE, SKCIIEPUMEHT (pEeaJIbHbII U MBICIIEHHBIH )
2 I[To Teme: «Bakneiiume npeacTaBUTEIN HEOPIraHUIECKUX BEIIECTBY
21 PacKpBIBaTh CMBICII OCHOBHBIX XHMHYECKHX MOHSATHI: OKCHJ, KHCIIOTA,
' OCHOBaHHE, COJIb
59 ONpEAENATh INPUHAMISKHOCTh BEUIECTB K ONpPEIEIEHHOMY Kiaccy
' COEIMHEHH 10 hopMyTam
2.3 KJIaCCU(UIIUPOBATh HEOPTaHUYECKUE BEILIECTBA
24 XapaKTepu30BaTh (OMUCHIBATh) OOIIME XUMHYECKHE CBOMCTBA BEIECTB

Pa3JIMYHBIX KJIACCOB, IMOATBCPIKAAA OIMMCAHUC NPUMECpaMU MOJICKYJIAPHBIX




YPaBHEHHUH COOTBETCTBYIOIIUX XUMUYECKUX PEAKLIUU

2.5

2.6

IIPOrHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCHMOCTH OT MX Ka4€CTBEHHOI'O
COCTaBa, BO3MOYKHOCTM IIPOTEKAHHUS XUMHYECKUX IPEBpAIlCHU B
Pa3IMYHBIX YCIOBUSX

CJIeIOBaTh MPaBUJIaM IOJIb30BAHMS XUMUYECKOM MoCyn0il U 1a00paTopHBIM
o0opysoBaHueM, a Takke IMpaBWjiaM OOpalleHUs C BelIeCTBaMH B
COOTBETCTBUU C HUHCTPYKUUSMH [0 BBINOJHEHHUIO J1a0OPAaTOPHBIX
XUMHYECKUX OTBITOB IO TIOJYYCHHUIO U COOMPAHUIO Ta3000pa3HBIX BEIICCTB
(Bomoposa M KHCIIOPOAA), NPUTOTOBICHUIO PACTBOPOB C OMNPENCIEHHOMN
MacCOBOM JI0JIEM PacTBOPEHHOIO BEILECTBA, IUIAHUPOBATH U IIPOBOJUTH
XMMUYECKHE OSKCIIEPHUMEHTHIIIO PACMO3HABAHUIO PACTBOPOB INEIOYEH WU
KHCJIOT C TMIOMOIIBIO HHIUKATOPOB (J1akMyc, heHondTanent, METUIIOpaHK U

JApyrue)

2.7

3.1

3.2

IIPOBOJIUTH PACYETHI 10 YPABHEHHUIO XUMUYECKOUN pEeaKIuu

ITo teme: «llepuoamdeckuii 3akoH u Ilepuoanyeckas cucteMa XMMHUYECKUX
sanementoB J[. M. MenneneeBa. CTpoeHHE aTOMOB. XHUMHYECKAs CBA3b.
OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIC PEAKIIUM

PaCKpbIBaTb CMBICII OCHOBHBIX XHWMHUYCCKUX TTOHATHH: AApo  artoma,
3J'IeKTp0HHBII71 cliou aToMa, aTOMHasia Op6I/ITaJ'IB, paanyc atomMa, XUuMHU4ICCKad
CBA3b, [oJsIpHasa u HCIIOJIIPpHAA KOBAaJICHTHAa:A CBA3b,
QJICKTPOOTPpULIATCIbHOCTb, HOHHAs CBA3b, MOH, KAaTHOH, AHWOH, CTCIICHbL
OKHCJICHHUA

KJ'IaCCI/I(bI/II_II/IpOBaTB XUMHNYCCKHUEC 5JICMCHTBI

3.3

ONMCHIBaTh M XapakTepu3oBaTb TaOianuHyto ¢opmy Ilepuoanueckoit
CUCTEMBl XMMHUYECKHMX DJIEMEHTOB: pa3jinyaTb TOHATUS  «IJIaBHas
noarpynna (Arpymnmna)» u «no6ounas noarpymnmna (brpymnmna)y, «mansie» u
«OoJBIINEY TIEPUOJIbI

3.4

3.5

3.6

packpbiBaTh  cMblcan  Ilepuogmueckoro 3axkoHa JI.M. Menneneesa:
JIEMOHCTPUPOBAaTh IMOHUMaHUE TEPHOJIUYECKON 3aBUCUMOCTH CBOWMCTB
XAMHYECKHUX 3JIEMEHTOB OT MX MOJIOkKeHU B [lepnoanyeckoii cucreme

COOTHOCHTH 0003HaueHUsI, KOTOpble UMetoTcsl B Tabnuue «llepuoanyeckas
cucrtemMa XxuMHuueckux oaeMeHToB JI.MI. MeHneneeBa» ¢ UHCIOBBIMHU
XapaKTepUCTUKAMU CTPOCHHMSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB M
3apsn  sapa, oO0Ilee YHUCIO DJIEKTPOHOBU — paclpesieieHue HX 10
AIIEKTPOHHBIM CJIOSIM)

ONpeACIAATh CTCIICHDb OKUCIICHUS 3JICMCHTOB B 61/IHapHBIX COCINHCHHUAX

3.7

9 KIIACC

ONpeeNnsaTh BHJI XHUMHUYECKOH CBs3M (KOBaJeHTHass W  HOHHasA)B
HEOPraHWYECKUX COETMHEHUSX




Kon
NpoBepsieMoOro
pe3yabTara

1

11

IIpoBepsiemble MpeaAMeTHbIE Pe3yJIbTATHI OCBOCHHUSI OCHOBHOM
00pa3oBaTeILHON MPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHUsA

ITo Teme: «BGH_IGCTBO " XUMHYCCKad pCaKkuus»

pacKpbpIBaTh  CMBICII  OCHOBHBIX XMMHMYECKMX [OHATHI:  pacTBOD,
AIEKTPOJIUTHI, HEANEKTPOIUTHI, JIEKTPOJIUTUUECKAS] JUCCOLUALIMS, PEAKLIUN
MOHHOTO OOMEHa, KaTajau3aTop, XUMHUYECKOe paBHOBecHe, oOpaTHMbIe U
HEOOpaTUMbIE pEaKUUH, OKUCIUTEIbHOBOCCTAHOBUTENIbHBIE PEAKIIHH,
OKHCIIUTENb, BOCCTAHOBUTEIIb, OKUCIEHUE U BOCCTAHOBIICHUE, AJUIOTPOIINS,
aM(pOTEpHOCTh, XMMHYECKAsl CBSI3b (KOBAJIGHTHAS, HOHHAS, METAJUTHUECKAs),
KpUCTAJUIMYECKas PEeIIETKa, CILUIaBbl, CKOPOCTh XUMUYECKON PeaKkLUU

1.2

1.3

14

HIUIIOCTPUPOBATL  B3aUMOCBSA3b  OCHOBHBIX XHMMHUYCCKHX MOHATHH U
MPUMCHATH 3TU MMOHATHSA ITPU OITMCAHUHN BCUICCTB U UX HpeBpaHIGHI/Iﬁ

COCTAaBJIATh ~ YPABHEHHS  OAJICKTPOJUTUYCCKOW  JHUCCOLMAIMH  KHCIIOT,
IeJI0Yel U COJICH, MOJHBIC W COKPANIEHHBIC YPAaBHEHHsI PEaKIMii HOHHOTO
oOMmeHa

PaCKpbLIBATb CYHIHOCTDb OKHUCIHUTCIIbPHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ
MMOCPCACTBOM COCTABJICHUSA SJICKTPOHHOT'O 0ajaHca 3THX peaKL{I/Iﬁ

1.5

2.1

IIPOBOJIUTH PACYETHI 10 YPABHEHHUIO XUMUYECKOUW peaKkIuu

IIo Temam: «Hemeramnbel M HX COSOMHEHHS» M «MeTamabl U HX
COCIUHCHUA

XapaKTepu30BaTh (OMUCHIBATh) OOIMHE W CHENU(DUICCKUE XHUMHUYCCKUE
CBOICTBA TMPOCTHIX U CIOXKHBIX BEIIECTB, IMOATBEp)KJIas OIHCAaHUE
puMepamMu MOJIEKYJISIPHBIX W HWOHHBIX YPAaBHEHUH COOTBETCTBYIOIIMX
XUMHUYECKUX PeaKnui

2.2

COCTaBJIATE YPAaBHCHUA peaKHHﬁ, MOATBCPKAAIOIMINX CYHICCTBOBAHUNC
TCHETHUYCCKOM CBS3U MCKAY BCIICCTBAMU PA3JIMYHBIX KJIIACCOB

2.3

2.4

2.5

IPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTM OT HUX CTPOCHUSA,
BO3MOXHOCTH TMPOTEKAHUS XUMHYECKHUX IMPEBPAICHH B Pa3IMYHbIX
YCIIOBHSIX

CJIeZIoBaTh MPaBUJIaM I0JIb30BAaHUS XUMUYECKOM MOCY0i U 1a00paTOpHBIM
o0opynoBaHMEM, a TakXKe IMpaBujaM oOOpalleHus C BellecTBaMH B
COOTBETCTBUM C HHCTPYKIMSAMU IO  BBIMOJHEHUIO J1aOOPaTOPHBIX
XUMHYECKHX OITBITOB IO TIOJTYYCHHUIO U COOMPAHUIO ra3000pa3HBIX BEIIECTB
(aMMHaKa U yTIeKUCIIOoro ras3a)

MPOBOJUTH PEAKIIMHU, IMOATBEPKAAIONINE KAUECTBEHHBIH COCTaB pa3IMYHbIX
BEIIECTB: PACIO3HABATh OIBITHBIM MyTEM XJOpPHI-, OpOMHUJ, HOIH,
kapOboHat, ¢ocdar, cunukar, cyiabdar, THIPOKCUIWOHBI, KaTHOHbI
aMMOHUS, WOHBI HW3YyYEHHBIX METaJUIOB, NPUCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPTaHUYECKUX BEUICCTB

ITo Teme: «XHUMHsI U OKpY:KArOIIast CPenar»

3.1

pacKpbIBaTh CMBICI OCHOBHBIX xumuyeckux mnonsatui: [IJIK Bemectsa;




KOpPO3Hs METAJNIOB

3.2

IMPUMEHSTh OCHOBHBIC OIEPAIlMU MBICIIUTEILHON JEATeIbHOCTH — aHAIH3 U
CUHTE3, CpaBHEHHUE, 00O0IICHHE, CUCTEMATHU3AIINIO, BBISBICHUE TIPUYNHHO-
CJICICTBEHHBIX CBS3€H — JJII U3YYCHUS CBOWCTB BEIIECTB U XUMHUYECKHUX
peakiuii; eCTECTBEHHOHAyYHbIC METOJbl TIO3HAaHHWS — HaOIIOJIEHUE,
U3MEpPEHHUE, MOIEIUPOBAHUE, SKCIIEPUMEHT (pEaJIbHbII U MBICJICHHBII )




MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

8 KVIACC

Kon
1

IIpoBepsieMblii 3JIeMEeHT COIePKAHUS

HepBOHa‘-IaJIBHBIe XUMHNYCCKUC ITOHATUA

11

1.2

[Ipenmer xumun. Poiap XMMHUM B KU3HU 4YelOBeKa. XUMHUS B cUcTeMe Hayk. Tema u
BellecTBa. Ou3nNUecKrue CBOMCTBA BEIIECTB. ATperaTHOE COCTOSIHUE BEIIECTB

Ilousstne o MeTomax mo3HaHust B XxuMmuu. Uucrtoie BemiectBa U cMmecH. CrocoObl
pazzaeneHus cMecen

1.3

ATOMBI U MOJEKYJbl. XUMHUYECKUE 1eMEHThl. CUMBOJIBI XMMHUYECKUX 3JIEMEHTOB.
[IpocTeie U ciiokHbBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE

1.4

1.5

1.6

XumMuueckas Q)opMlea. BajeHTHOCTP aTOMOB XHMHYECKHUX DJIEMEHTOB. 3aKOH
IIOCTOAHCTBA COCTaBa BCIICCTB. OtHocutenbHass aroMHas Macca. OTHOCHTEIbHas
MOJICKYJIIpHAas Macca. MaccoBas D011 XHMHYSCKOro 3JIEMECHTA B COCIUHCHUU

KomuuecTBo BemecTtBa. Mok, Monsipaas Macca. B3anMocBsI3b KOJIMYECTBa, MacChl U
yuclia CTPYKTYPHBIX €IUHUI] BemlecTBa. Pacuérel mo ¢dopMmynaM XHUMHUYECKUX
COETUHEHUN

Ou3nyeckue U XUMHUYECKHE SBICHHS. XUMHYECKas peakius U e€ Mpu3HaKu. 3aKOH
COXPAaHEHHUS MACChl BEIIEeCTB. XuMuieckue ypaBHeHus. Kinaccudukaus XuMuaeckux
peakuuii (CoeAMHEHUS, PA3JI0KEHUSI, 3aMEIIICHUS, 0OMEHa)

1.7

XUMUYECKUN SKCIEPUMEHT: 3HAKOMCTBO C XHMHYECKOW MOCYAOW, C IpaBHIAMHU
paboThl B abopaTopuu U mpuéMaMu oOpareHus ¢ 1abopaToOpHbIM 000pYI0BAHUEM,
U3yuyeHHe U omnMcaHue (U3NYECKUX CBOMCTB 00pa3lloB HEOPraHMYECKHUX BEIIECTB,
HaOmoneHne Qu3nvecknx (IIaBJIeHHE BOCKA, TasHUE JIbJa, pacTUpaHHE caxapa B
CTYNIKEe, KHWIIEHUE U KOHJAEHCAIlMs BOJbI) M XHUMHUYECKUX (TOpPEHHE CBEYH,
MpPOKAIMBaHWE MEIHOM MPOBOJIOKH, B3aWMOJCWCTBHE Mella C KHCIOTOMN) sBICHUM,
HaOJlOJIecHWe W ONHCaHWE NPU3HAKOB MPOTEKAHUS XMUMHMUYECKHUX  PpeaKlHi
(paznoxenue caxapa, B3aUMOJICHCTBUE CEPHOM KHCIOTHI C XJIOpUIOM Oapwusl,
paznoxkenue ruapokcuna menu(ll) mpu HarpeBaHwm, B3aMMOJEWCTBHE jKelie3a C
pactBopom comu menu(ll), mzyuenune crnocoOoOB paszieneHus cmecedl (C MOMOIIbIO
Mariura,  (QuiIbTpPOBaHWE,  BbIIApPUBAHME, JAUCTWLIALMSA,  Xpomarorpadus),
MIPOBE/ICHUE OYMCTKU TOBAapEeHHOW COJM, HAONIOJCHHE U OMNHMCaHUE pe3yJbTaToOB
IIPOBEJICHUS OMbITa, WJUIIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MacChl, CO3JaHHE
MoJelel MOJIeKyI (IIapoCTePKHEBBIX )

2.1

Baxnerime npencraBuTeNn HEOPraHUYECKUX BEIIECTB

Boznyx — cmech rasos. Coctas Bo3ayxa. Kuciopoa — 31eMeHT U IPOCTOE BEIIECTBO.
Haxoxnenue kucinopoja B npupoje, Gu3ndeckue U XUMHUIECKUe CBOMCTBA (peaKIuu
ropenusi). Oxcunpl. Ilpumenenue kuciopoga. CrnocoObl MONy4eHHUs KHCIOpOAa B
naboparopun M TmpoMbllieHHOCTH. KpyroBopor kuciopoga B mpupoje. O30H —




AJUIOTPOMHAS MOIU(PHUKALMS KHCIOPOIa

2.2

2.3

2.4

TertoBoit 3GGeKT XMMHUYECKON pEaKIMd, TCPMOXUMHUECKHE YPaBHCHHS, JK30- U
JHJIOTEPMHUYECKHE pPEaKuHu. TOIUIMBO: Yyroiib W METaH. 3arpsi3HCHUE BO3yXa,
yCHJICHUE MMAPHUKOBOTO 3 dekTa, pa3pylieHrne 030HOBOTO CIIOS

Bomopon — snmemeHT m mpocTtoe BemecTBO. HaxokaeHue Boaopoaa B IPHUPOJIE,
(hU3UYECKHe U XMMHUYECKHNE CBOMCTBA, TPUMEHEHUE, CIIOCOOBI moyueHus. Kuciaorsl u
colit

Mounsipabiii 00BEM ra3oB. PacuéTsl 10 XUMUYECKUM YpaBHEHUSIM

2.5

®usnueckue cBoiicTBa BoAbl. Boga xak pactBopurens. PactBopbl. HacelieHHBIE U
HEHACBIICHHBIE PAacTBOpPHI. PacTBOpMMOCTh BewecTs B Boje. MaccoBas 1ons
BELIECTBA B pacTBOpe. XUMHUYECKHE cBOWcTBA BoAbl. OcHOBaHus. Posib pacTBOpoB B
IPUPOE M B JKU3HM ueioBeka. KpyroBopoT BOJbl B INpuUpOAE. 3arpsi3HEHUE
IIPUPOAHBIX BoA. OXpaHa U OYMCTKA IPUPOIHBIX BOJ

2.6

Knaccudukanus Heopranmdeckux coenuHeHuit. Oxcuapl. Kinaccudukaius OKCUI0B:
coneoOpa3yromue (OCHOBHBIE, KHCIOTHBIC, aM(OTEepHBbIC) W HECOJIe0OpasyIonue.
Homenkitatypa okcunoB. @u3znueckue 1 XUMUYECKHAE CBOMCTBA OKCUIO0B. [lomydyeHue
OKCHJI0B

2.7

2.8

2.9

OcnoBanus. Kiaccudukanus ocHOBaHMIA: IIENOYM M HEPACTBOPUMBIE OCHOBAHMSL.
Homenkmarypa ocHoBaHuil. DU3WYECKME M XHMUYECKHE CBOMCTBA OCHOBAHUU.
[Tonydyenue ocHOBaHM

Kucnotel. Knaccudukanuss xucnor. Homenkmarypa kucnor. @Dusnyeckue Hu
XUMHUYECKHEe cBoucTBa KucaoT. Pganm axtuBHoctu MertauioB H.H. bekerosa.
[Tonyyenue kucnot

Comu. Homenknarypa coseli. @Du3ndeckMe M XUMHYECKHE CBOMCTBA COJIEH.
ITony4yenue conen

2.10

211

I'enermueckas CBA3b MCXKY KilaCCaMU HECOPTaHNYCCKUX COGI[I/IHeHl/If/'I

XUMUYECKUI SKCIIEPUMEHT: KAUeCTBEHHOE OMNPEENICHNUE COJAEp)KAHUS KUCIOPOJa B
BO3lyXe, MOJY4YeHHEe, COOMpaHHe, PAaclloO3HABAaHUE M HU3YYEHHE CBOMCTB KHCIOPOJA,
HaOIt0/IeHNe B3aWMOJICUCTBHUS BEIIECTB C KUCIOPOJIOM U YCIOBHUS BOSHUKHOBEHUS U
MpeKpalieHus: roperns (moxapa), 03HaKOMJIEHHE ¢ 00pa3liaMu OKCHIOB U OMHCAHUE
UX CBOWCTB, IMOJIydeHHE, COOMpaHue, paclioO3HaBaHUE W U3yYeHHE CBOWCTB BOJOPOJA
(ropenue), B3aummojencTBue Boaopona ¢ okcugoMm  wmeau(ll)  (Bo3zmoxkHO
WCIIOIb30BaHNUE BUIEOMATEPHAIIOB), HAOIIOIeHHEe 00pa3IloB BEIIECTB KOJIUYECTBOM |
MOIlb, HUCCIEJOBaHHEe OCOOEHHOCTEW pacTBOPEHHS BEHIECTB C  Pa3IUYHON
PacTBOPUMOCTBIO, TMPUTOTOBIIEHHE PACTBOPOB C OMpeNeIEHHOW MaccoBOW moieit
pacTBOPEHHOTO BEIIECTBA, B3aUMOJICHCTBHE BOABI C MeTaUIaMU (HATPHEM U
KaJbllieM) (BO3MOXHO HCIIOJIb30BAHHE BHICOMATEPHAIIOB), ONMPEIEICHUE PAaCTBOPOB
KHCIOT H WIeJoYe ¢ TIOMOIIbI0 HMHIUKATOPOB, HCCIEIOBaHUE OOpa3IoB
HEOPTaHWYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, HAOIIOJCHHE WU3MEHEHUS OKPACKH
WHIMKATOPOB B PACTBOpaxX KHUCIOT WM MICNIOYeH, M3ydeHUE B3aWMOJICUCTBUS OKCHIA
menu(ll) ¢ pacTBOpoM CepHOW KHCIOTHI, KHCIOT C MeETa/UIaMH, pPEeaKIun
HEHUTpaTU3allui, TOJyYeHWE HEpPacTBOPUMBIX OCHOBAaHWMN, BBITCCHCHHE OJTHOTO




MeTajula JPYruM M3 pacTBOpa COJIM, PEIICHHE SKCIEPUMEHTABHBIX 3a7a4 M0 TeMe
«BaxHeime Kj1accbl HEOPraHUYECKUX COCAUHECHUI

3.1

3.2

3.3

3.4

3.5

IIepnonnueckuit 3akoH u Ilepuonnueckas cuctemMa XMMU4ECKUX 3i1eMeHToB [[.1.
MenneneeBa. CtpoeHue aToMOB. XUMHUuecKasi CBA3b. OKUCIUTEIBHO-
BOCCTAHOBUTEJILHBIE PEAKLIUU

IlepBble MOMBITKH KIACCUPUKALMM XUMHUYECKHX 3JeMeHTOB. [loHsTne O rpymmax
CXOJIHBIX JJIEMEHTOB (ILEJIOYHBIE U IIEJOYHO3EMENIbHbIE METaJlJIbl, IaJIOTEeHBI,
WHEpTHBIE Ta3bl). OJEMEHTHI, KOTOphle OO0pa3yloT aM(oTepHbIE OKCHIBI |
TUAPOKCHIBI

[lepuonuueckuii 3akoH. Ilepumommueckasi cucrema XuUMUYecKuX sieMeHtoB JI.U.
MenpneneeBa. Koporkomepuoanas u aauHHonepuonHas ¢opmel Ilepuogudeckoit
cuctembl xumuueckux dnemeHtoB .M. MengeneeBa. llepuoasl u  Tpymnmbl.
Du3NUeCKUil CMBICI OPSIKOBOTO HOMEpA, HOMEPOB MEPUO/IAa U TPYIIIHI 2JIEMEHTA

Ctpoenne atomoB. CoctaB aToMHbIX sijep. M3orombl. OnekTpoHbl. CTpoeHue
AJICKTPOHHBIX 000JI0YEK aTOMOB IMEpBbIX 20 XMMUYECKUX dJIeMeHTOB [lepuoandeckoit
cuctrembl JI.MI. MengaeneeBa. XapaKTepUCTHKAa XHUMHYECKOrO 3JEMEHTA II0 €ro
nojoxxeHuto B [lepuoauueckoii cucrteme [[.1. Menzaeneena

3aKOHOMEPHOCTM  M3MEHEHUs  paauyca aTOMOB  XHMHMYECKHX  3JIEMEHTOB,
METAJUIMYECKUX M HEMETAJNIMYECKUX CBOWCTB IO TPYIIAaM M NEpHoJaM. 3HAYEHHUE
[lepuonnueckoro 3akoHa u Ilepmonnueckoil cUCTEMbl XUMUYECKUX HJIEMEHTOB IS
pa3BuTus Hayku U npakTtuku. .M. MenaeneeB — yu€Hblil U IpaKJaHUH

Xumuueckasi  cBa3b.  KoBasieHTHas  (moJisipHasl W HEMOJIApHAsi)  CBA3b.
DIEeKTPOOTPULIATEIbHOCTh XUMUUECKUX 3JIEMEHTOB. MloHHas CBsA3b

3.6

3.7

Crenenp okuciieHusd. OKHCIUTEILHOBOCCTAHOBUTEILHBIC pCaKkmuu. HpOIICCCI)I
OKHCJICHUS U BOCCTaHOBJICHUA. OKHCIIUTENIN U BOCCTAHOBUTEIN

XUMHUECKUI HKCIEPUMEHT: H3ydeHHe 00paslioB BEIIECTB METAJUIOB U HEMETAJIOB,
B3alMOJEICTBUE TMAPOKCUIA IMHKA C PaCTBOPaMM KHUCIIOT W ILIEN0YEH, IPOBEICHHE
OIIBITOB, MJUTIOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIX PEAKIIUN
(ropeHue, peakliuy pa3iokKeHHs], COeINHEHNU )

9 KIIACC

Kon
1

11

1.2

IIpoBepsieMblii 2JIEMEHT COAEPKAHUSA

BemectBo 1 xumnueckas peakuus. [loBropenue

Ilepuonnueckuii 3akoH. llepumoamyeckass cucrema xumMuueckux siemeHToB JI.H.
MenneneeBa. CTpoeHue aroMOB. 3aKOHOMEPHOCTM B HM3MEHEHMH CBOMCTB
XAMHUYECKHUX JIEMEHTOB IMEPBBIX TPEX MEPUOJOB, KAIHS, KAIBIUA U UX COCITMHEHUN B
COOTBETCTBUU C MOJIOKEHHEM JJIEMEHTOB B IleproanUecKON CUCTEME U CTPOEHUEM

HUX aTOMOB

CTpOCHI/IC BEILIECTBA: BUALI XHUMUYECKON CBSI3U. THIIBI KPpUCTATINICCKUX peIJ_IéTOK,




1.3

1.4

3aBUCUMOCTb CBOWCTB BELIECTBA OT THUIA KPUCTALUIMYECKOM PEIIETKH U BHUIA
xumuyeckoi cBsa3u. Kiaccudukanus M HOMEHKIATypa HEOPraHMYECKHUX BEIIECTB
(MexIyHapoJHas ¥ TpUBHAJIbHAsA). XMMHUYECKHE CBOICTBA BEILIECTB, OTHOCALIMXCS K
pa3IM4YHBIM  KJIacCaM  HEOPraHMYECKMX  COCAVHEHMH, TIEHETHYECKas  CBA3b
HEOPraHUYECKUX BEILECTB

Knaccudukanus XMMHUYECKHX pEaKkIHUi MO pa3iMYHbBIM NpU3HAKaM (M0 YUCIy U
COCTaBY yYacCTBYIOIIMX B PEaKIIUU BEILIECTB, IO TEIJIOBOMY 3P EKTY, 10 U3MEHEHHIO
CTENEeHEeW OKHMCIEHUS XMMHMYECKHUX OJIJIEMEHTOB, MO OOpaTUMOCTH, IO YYacTHIO
KaTajau3aTopa). DK30- U 3HJOTEPMHUUYECKHE PEaKlUU, TePMOXUMUYECKUE YPABHEHUSI.
[ToHsiTHE O CKOPOCTH XUMHYECKOW pEaKIIU

[lonsatue 006 oOpaTUMBIX W HEOOPATUMBIX XHMHUYECKHX peakiusx. [lonsrue o
TOMOTE€HHBIX M TETepPOTEHHBIX peaknusax. [loHsATHEe O XUMHYECKOM pPaBHOBECHH.
dakroppl, BIMAIONIME HA CKOPOCTh XHWMHYECKOH pEakuud U  MOJ0KEHHE
XMMHYECKOTO PaBHOBECHUS

1.5

OKHUCIUTEILHO-BOCCTAHOBHUTEIIHHBIE pcaKkuuu, I-)JICKTpOHHI)II\/JI OaJlaHC OKHUCJIMTEILHO-
BOCCTAHOBUTEIbHOM  peakumuu.  CocTaBieHHWE  YpaBHEHUUW  OKHUCIUTEIIBHO-
BOCCTAaHOBUTEJIBHBIX PEAKIIUI C HUCIIOJIb30BAHUEM METO/Ia JIEKTPOHHOTO OanaHca

1.6

Teopust ANEKTPOIIUTUYECKOW JUCCOLMALMU. OJEKTPOJIUTHl U  HEDIEKTPOJIMTHI.
Kartnonsl, annoHsl. MexaHu3M JuUCCOLMAILMU BELIECTB C PAa3IMYHBIMU BHJAMU
xumuueckor cBs3u. Crenens aucconuanuu. CunbHble U cialOble 3JIEKTPOJIUTHI.
Peakuuu nonHoro oomeHa. Y ciaoBus IpOTEKaHUS peaklMii HOHHOTO 0OMEHa, TIOJIHbIE
Y COKpalI€HHbIEC MOHHBIE YpaBHEHHU peakuuii. CBOMCTBA KUCIIOT, OCHOBAHUN U COJIEH
B CBeT€ MpEJACTaBIECHUN 00 HIEKTPONUTHYECKOW nucconuanuu. KadecTBeHHbIE
peakuuu Ha HoHBL. [loHATHE O rMApONIN3E conel

1.7

XVUMUYECKUH 3KCIIEPUMEHT: O3HAKOMJIEHUE C MOJENSIMU KPUCTAJUIMUECKUX PEIIETOK
HEOPraHMYECKUX BEIIECTB — METAVIOB U HEMETAIUIOB (TpaduTa U aamasza), CI0KHBIX
BEIIECTB (XJIOpUAa HATPHs); HMCCIEIOBAHUE 3aBHCHUMOCTH CKOPOCTH XMMHYECKOM
peaKIMU OT BO3ACUCTBUS Pa3IMYHbIX (DAaKTOPOB; UCCIIEAOBAHUE FIEKTPOIIPOBOIHOCTH
pPacTBOPOB BELIECTB, MpoOIecca JAUCCOLHUAIMM KUCIIOT, Ieouei U cosei (BO3MOXKHO
UCIOJIb30BaHUE BUJEOMATEPHATIOB); TPOBEJEHHE OIBITOB, HJUTIOCTPUPYIOIINX
NpU3HAKU MPOTEKaHUsl peaklii HOHHOro oOMeHa (0Opa3oBaHME OcajlKa, BbIAEIECHUE
rasza, oOpa3oBaHHE BOJbl); ONBITOB, WIUIIOCTPUPYIOMIUX MPUMEPHl OKUCIUTEIBHO-
BOCCTAHOBUTENIbHBIX peakUuid (TOpeHHe, pEeaKkIUuu pas3sIoKEeHUs, COECIUHEHUS);
pacro3HaBaHUE HEOPraHMYECKHX BELIECTB C MOMOIIBIO KaueCTBEHHBIX pEaKIHUi Ha
MOHBI; pellIeHHE HKCIIEPUMEHTAIbHBIX 33124

2.1

2.2

Hemeramier 1 ux COCINHCHUA

OO0mast xapakTepucTHKa rajJoreHoB. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTepHbIE
crernieHd okucineHus. CTpoeHHMe W (U3UYECKHUE CBOIMCTBa MPOCTHIX BEIIECTB —
TaJIOTEHOB. XMMHUYECKHE CBOMCTBA Ha NIpUMEpe XJopa (B3aUMOJECHCTBUE C
MeTaJlJlaMHM, HEMeTajulaMu, Ienodamu). XiopoBoxopoa. CoisiHas — KHCIIOTA,
XUMHYECKHE CBOMCTBA, OJIydeHUE, TpUMEHEHUE. JleiicTBrE XJ10pa U XJI0pOBOIOPOIA
Ha OpraHu3M 4esoBeKa. BaxHelne XJI0puasl U UX HAX0XKACHUE B IPUPOJE

O6mas xapaktepuctuka 31eMeHToB VIA-rpynmbl. OcoOeHHOCTH CTPOEHUS aTOMOB,




XapakTepHble creneHu okucieHus. CtpoeHne M (U3MYECKHE CBOMCTBA MPOCTHIX
BEIIECTB — KUCJIOPOJa U Cephbl. AJUIOTPOIHBIE MOAU(GUKALMU KUCIOPOAA U CEpBHI.
XuMuyeckue cBoiicTBa cepbl. CepoBOJOPOI, CTpoeHHUE, (HU3NUECKUe U XUMUYECKUE
cBorcTBa. OKCHIBI Cepbl KaK MPEACTABUTENN KUCIOTHBIX OKCUAOB. CepHast KUCI0Ta,
buznyeckne U XMMHYECKHe CBOWCTBa (00IIMEe Kak MpeICTaBUTENs Kiacca KHUCIOT U
cnenuduyeckre). XUMHUYECKUE PEAKIHMH, JIeKAI[He B OCHOBE MPOMBIIIICHHOTO
crnocoba mnoayueHuss cepHoi Kuciaotel. Ilpumenenue. Conu CEpHON KHUCIOTHI,
KaueCTBCHHAsI peakius Ha cynbdaT-uoH. HaxoxneHue cepsl U €€ COeNMHEHUU B
npupose. XUMHUECKOE 3arpsi3HEHUE OKPYKAIOLIEH Cpeibl COSAMHEHUSIMH CEpPbI
(KUCIIOTHBIC ~ JOXIH, 3arpsi3HEHHWE BO3AyXa ©  BOJOEMOB), CIOCOOBI  €ro
MIPEeAOTBpALLEHUS

2.3

2.4

2.5

OO6mas xapakrepuctuka 35eMeHTOB VA-rpynmnbsl. OcoOEHHOCTH CTPOEHUSI aTOMOB,
XapaKTEpHBIE CTETICHH OKUCIICHUs. A30T, paclpOoCTpaHEHUE B IPUPOAE, PU3NIECKUE
U XMMUYecKHe cBoiicTBa. KpyroBopot a3ora B mpupoae. AMMHAK, €ro (U3HUECKUE U
XMMHUYECKHE CBOMCTBA, MotyuyeHue u npuMeHenue. Coau aMMOHMs, UX (pU3NYECKUe U
XUMHUYECKHE CBOMCTBA, NpuMeHeHHe. KauecTBeHHas peakuys Ha HMOHBI aMMOHUSL.
A30THas KUCIOTa, e€ MmojydeHue, pU3NuecKue U XMMUYECKHUe CBOMCTBaA (00Iue Kak
IpeACTaBUTeNs Kiacca KHCIOT M crneuupuyeckue). lMcmonb3oBaHue HUTPATOB U
cojeil aMMOHMS B KadeCTBE MHUHEpAIbHBIX ynoOpeHui. XuMHUYecKoe 3arps3HEeHue
OKpYXarolllel cpeapl COSAUMHEHMSIMH a30Ta (KUCJIOTHBIE JIOXKIHU, 3arpsi3HEHUe
BO3/1yXa, [1I04YBbI U BOJOEMOB)

®dochop, amnorponHbie Momudukanuu (Gochopa, GUIHMYECKHE U XUMHYCCKUE
cBoiictBa. Okcun docdopa(V) u dochopnas kucinora, puznuecKue U XUMUUECKUE
cBOiicTBa, monydeHue. lcnomp3oBanue ¢ocaroB B KauecTBE MHUHEPATbHBIX
ynoopeHuit

O6mas xapaktepuctuka 3nmeMeHToB IVA-rpymnmbl. OcoOOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIE CTEMEeHU OKHUCICHHUS. YTIEpoA, aUIOTPOIHbIe MOAU(DUKALINH,
pacmpocTpaHeHHe B MpHpojae, PU3NYECKHE M XHUMHUYECKHUE CBOMCTBa. AICOpOIHMS.
KpyroBoport yrinepozaa B npupoae. OKCHbI yriiepojia, uX pU3ndeckue 1 XuMUYeCKue
CBOWMCTBa, JICHCTBHME HA IKWBBIC OpPraHU3MBI, TOJIYYCHHE W TPUMCEHEHUE.
DKOJIOTHYECKHEe TMpoOJieMbl, CBsi3aHHBIE C okcuaoM yriepoxa(lV); rumotesa
100aTBHOTO MOTEIJICHUST KIIMMaTa; MapHUKOBBIA 2P (deKT. YToibHas KUCIOTa U e
comu, WX (U3NYECKHEe M XHMHUYECKHE CBOWCTBA, TOIY4YeHHE W TIPUMEHEHHE.
KauecTBeHHast peakiuss Ha KapOOHaT-MOHBI. Mcrmonb3oBaHue KapOOHATOB B OBITY,
MEAHIIMHE, TPOMBIIIJICHHOCTH U CEJTLCKOM XO03SHCTBE

2.6

[lepBoHavanbHbIe TOHITHS OO0 OPraHMYECKHUX BEIIECTBAX KaK O COCIWHEHHUSX
yriaepoaa (MeTaH, 3TaH, 3TWUJIEH, alleTUJIEH, ATaHOJ, TJIUIEPUH, YKCYCHasl KHUCIIOTa).
Wx coctraB u xumuuyeckoe cTpoeHue. [loHsTre 0 OMOJOTUYECKH Ba)KHBIX BEIIECTBAX:
KUpax, OerKax, yriaeBo/Iax — U UX POJIH B KU3HU 4YelloBeKa. MaTepuaabHOE eMHCTBO
OPTraHUYECKUX U HEOPTraHUYECKUX COCTUHEHUN

2.7

Kpemuuii, ero ¢usnueckue m XMMUYECKHE CBOWCTBA, MOJYYEHHE U IPHUMEHEHUE.
Coenunenus kpeMHus B mpupojie. O6mue npeacrasieHus o0 okcuae kpemuus(1V) u
KpeMHHEBOM kucinote. CHIMKATBl, HMX HCHOJIb30BaHHE B OBITY, MEIUIIMHE,




MPOMBINIJICHHOCTH. BakHEHIne CTPOUTENbHBIE MaTepUalbl: KepamMHKa, CTEKIIO,
IIeMeHT, OeToH, kene300eToH. IIpoGnembr  6Ge30mMacHOTO  MCIOJIb30BAHUS
CTPOMUTEIIbHBIX MAaTEPHUAJIOB B IOBCEAHEBHOMN KH3HU

2.8

XUMHYECKUH SKCIIEPUMEHT: U3yYeHHE 00pa3l0OB HEOPTaHUYECKUX BEIIECTB, CBOWCTB
COJISTHOM KHCIJIOTBI; TPOBEJIEHHE KAueCTBEHHBIX pEAaKIWH Ha XJIOPUI-HOHBI U
HaOJIOZIeHNEe TPU3HAKOB WX NPOTEKAHUS; ONBITHl, OTpaKalomme (QHU3HUECKUEe |
XUMHYECKHE CBOMCTBA TaJlOTEHOB U HMX COEAUHEHHH (BO3MOXKHO HCIIOJIb30BaHHE
BHJICOMATEPHAJIOB); O3HAKOMJIEHHE ¢ oOpa3mamMu XJOPUAOB (TaJOTCHHJIOB);
O3HAaKOMJIEHHE ¢ o0Opa3lamu cepbl U €€ COeIMHEHUSAMU (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEpHAIIOB); HaOIOJEeHUE Mpolecca OOyriIMBaHUS caxapa IMOJA JIEHCTBUEM
KOHLIEHTPUPOBAHHOW  CEpPHOW  KHUCJIOTBHI; M3YyYEHHE  XHMHUYECKHUX  CBOMCTB
pa30aBIeHHOIN CEepHOIl KHCIOTHI, MPOBEIEHNEe KaYeCTBEHHOW Peakluu Ha Cyibdar-
WOH W HaONIOJCHHWE MpHU3HAKa €€ MPOTEKaHWs;, O3HAKOMIIEHHE C (U3UICCKUMHU
cBoiicTBamMH a301a, (ochopa M WX COEAMHEHUH (BO3MOXXHO HCIOJIH30BAHUE
BUJICOMATEpHaioB), oOpa3naMu a30THbIX M (ochopHBIX YyIOOpEeHHii; MOIyueHue,
coOupaHue, pacro3HaBaHHE ¢ HM3yUYEeHHUE CBOICTB aMMHakKa; I[pPOBEICHUE
KaueCTBEHHBIX peaklui Ha MOH aMMOHHUA U docdaT-uoH U U3y4yeHUE MPU3HAKOB UX
MPOTEKaHUs, B3aUMOJICHCTBUE KOHIEHTPUPOBAHHOW a30THOM KHUCIOTHI C MEAbIO
(BO3MOXKHO UCIIOJIb30BaHUE BUJICOMATEPHAIIOB); U3Yy4eHUe Mojiesei
KPUCTAUTMIECKAX pPEmETOK anmasa, rpadura, ¢yuiepeHa; O3HAKOMIICHHE C
MPOIECCOM  aACOPOIMKA PACTBOPEHHBIX BEIISCTB AKTUBUPOBAHHBIM  YIIIEM U
YCTPOMCTBOM TPOTUBOTA3a; IOJIy4YeHHE, COOMpaHHe, pPACIO3HABaHUE W H3y4YCHHE
CBOWCTB YTJICKHCIIOTO Ta3a; MpOBEIEHHE KaueCTBEHHBIX PEaKIWi Ha KapOOHAT- U
CUJIMKAT-UOHBI U U3YYEHUE MPU3HAKOB UX MPOTEKAHUS; 03HAKOMJICHHE C MPOTYKIIHEH
CUWJIMKAaTHOW MPOMBINIJICHHOCTH; pEUICHHEe OSKCIePUMEHTANBHBIX 3a/ad 10 TeMe
«Baxknelme HeMeTallIbl U UX COSAMHEHUS)

3.1

3.2

3.3

3.4

Mertamisl 1 uX COCINHCHUA

OOmast XapakTepUCTHKa XUMHUYECKHX 3JEMEHTOB — METAJZIOB HAa OCHOBAaHMM MX
nostoxkenus B [lepuonnueckoit cucreme xummuieckux aieMeHToB .M. Menaeneesa u
cTpoeHust aromoB. CTpoeHue MeTaioB. Meramindeckas CBsI3b M METaJIIMUECKast
KpUCTAJIIIMYECKAsl peIIE€TKA. DIEKTPOXUMUUECKUH Psii HallPsHKEHUH METalIoB

dusnueckue U XUMHUECKHe CcBoicTBa MeramioB. OOmMe crnocoObl MOTy4eHUs
MmeTauioB. IloHsATHE O KOPPO3UM METaIOB, OCHOBHBIE CIIOCOOBI 3allUTHl UX OT
koppo3uu. CruiaBsl (CTajib, YyTyH, JIOPATIOMUHUN, OpOH3a) U UX PUMEHEHUE B OBbITY
Y TIPOMBINIIEHHOCTH

]_ueJ'IO‘IHLIC MCTAJJIbI: IIOJIOXKCHHEC B Hepno;u/lqecxoﬁ CUCTEME XHUMHUYCCKHX
9JICMCHTOB I[I/I MCHI[CJ'ICCBB.; CTPOCHUC HX AaTOMOB; HAXOXKACHHUC B IIPUPOIC.
du3znueckue U XUMHYECKHE CBOMCTBa (Ha MNpuUMEpe HaATpUusAd U KaJ'II/IH). OKCI/I,Z[BI n
TUAPOKCHUIBI HATPHUA U KaJIUA. HpI/IMeHeHI/Ie IICITOYHBIX METAJIJIOB M UX CoeJII/IHeHI/Iﬁ

[IlenoyHo3eMeENbHBIE METAJUIBI MAarHUd M KaJbLUi: NOJIO)KEHHE B llepmommueckoi
cucremMe xumuueckux diemeHToB J[.M. MenneneeBa; cTpoeHHEe HX aTOMOB;
HaxOoXxJeHue B npupoje. PU3ndecKue U XMMUYECKUE CBOMCTBA MAarHus M KajbLHUs.
Baxneiimue coennHeHus Kanblus (OKCUA, THAPOKCUA, conr). JKECTKOCTh BOJBI U




CHocoO0BbI €€ ycTpaHeHUs

3.5

3.6

3.7

Anmtomunuii: onoxkenue B Ilepuoanueckoil cucreme xumudeckux siaementoB .M.
MenieneeBa; CTpo€HHUE aTOMa; HaxOXJIeHHe B pupoje. Ou3nueckue U XMuMHUYECKHEe
CBOICTBa amoMUHUsA. AMGPOTEpHBIC CBOMCTBA OKCH/IA ¥ TUAPOKCUIA ATFOMUHUS

Kene3o: monoxenue B Ilepmommueckoil cucreme xumMudeckux snemeHtoB /JI.U.
MenzeneeBa; cTpoeHUE aToMa; HaxOXeHHe B npupojae. Pu3ndeckue U XUMUYECKHE
cBoricTBa xene3a. Oxcuasl, ruapokcuasl u conu xene3a(ll) u xxenesza(lll), ux cocras,
CBOMCTBA U NOJIyYEHUE

XUMHUECKUH 3KCIIEPUMEHT: O3HAKOMJICHHE C 00pa3lamMM MEeTajUIOB M CIUIABOB, UX
(Gu3n4ecKUMU CBOWCTBAMM; U3y4EHHUE PE3yJIbTaTOB KOPPO3UU METAIUIOB (BO3MOXKHO
UCIIOJIb30BaHUE BHIEOMATEPUAIIOB), OCOOEHHOCTEH B3aUMOJIEHCTBUS OKCHIA KAJIbLIUS
U HaTpus C BOJOW (BO3MOYKHO HCIIOJIb30BAaHUE BUAECOMATEPHUAJIOB); UCCIIEJOBAHUE
CBOMCTB J>KECTKOM BOJIBI; IIpoOIleCCa TOPEHHS JKejie3a B KHUCIOpone (BO3MOKHO
MCIIOJIb30BaHUE BUIEOMATEPUAIIOB); PU3HAKOB MIPOTEKAHNS KaYECTBEHHbBIX peaKluil
Ha MOHBI (MarHus, KaJblus, altoMuHMs, nuHka, xene3a(ll) u xenesa(lll), meau(ll);
HaOJII0/IEHUE U ONMCAHKE MPOLIECCOB OKpAIIMBAHUS [IJIaMEHU MOHAMU HATPUs, Kalus
U Kanblus (BO3MOXKHO  MCIIOJIb30BAaHUE  BHJICOMATEpUANIOB);  HUCCIIEJOBAHUE
aM(pOTEpHBIX CBOICTB THUAPOKCHJIA ATIOMHHHS M THIPOKCHAA ILMHKA; peIICHUE
9KCHEPUMEHTAJIbHBIX 3aj1ay 10 TeMe «BaxxHele MeTauibl U UX COeUHEHUS

4.1

4.2

4.3

XHUMHS ¥ OKpYXKarolas cpena

Hosble maTepuainsl 1 TeXHOIOruu. Bemecrsa 1 Marepuaisl B IIOBCEIHEBHOU JKU3HU
4yeJoBeKa. XMMHs U 3J0pOBbe. be3onacHoe MCIOb30BaHUE BEIECTB U XUMHUYECKUX
peakuuii B 0bITy. [lepBast moMoILb TPU XUMUYECKHUX 0KOTaX U OTPABICHUSIX

OCHOBBI 3KOJIOTMYECKOW TPaMOTHOCTH. XHMMHUYECKOE 3arpsi3HEHUE OKPYKAIOLIEH
cpeasl IIJIK. Ponap xumuM B pemieHUM SKOJIOTHYecKux mnpobsem. IIpupogHsie
UCTOYHUKU YIJIEBOJIOPOJIOB (yrojib, HPUPOJHBIA ra3, He(pTh), NPOIYKTHl HX
nepepaboTKH, UX POJIb B OBITY U MPOMBILUIEHHOCTH

XUMHUECKUH OSKCIIEPUMEHT: H3y4yeHHe oOpa3loB MaTepualioB (CTEKJIO, CILIaBbI
METAJIJIOB, MTOJINMEPHBIE MaTEPUAIIbI)




IPOBEPSIEMBIE HA OI'D 11O XUMHWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBepsieMOro
TpeOOBaHMS

1

IIpoBepsiemble TpeGOBaHUS K MPeIMETHBIM pe3yJibTaTaM 0a30BOro
YPOBHSI OCBOCHHUS OCHOBHOI 00pa30BaTe/IbHOM MPOrPaMMbl OCHOBHOT'0
o0miero oopaszosanusi Ha ocHoBe PI'OC

[Ipencrapnenue:

11

O TI03HABAEMOCTH SIBIICHHUH MOPUPOJIBI, IOHMMaHHE OOBEKTHBHOM
3HaYMMOCTH OCHOB XHMHYECKOH HAayKH Kak o0O0JacTh COBPEMEHHOTO
€CTECTBO3HAHHUS, KOMIIOHEHTa OOIed KyJIbTypsl M  HPAaKTHYECKOM
JIESITEJIbHOCTH YeJIOBEKa B YCIIOBUSAX COBPEMEHHOI'O OOIIECTBA; NIOHUMAHUE
MECTa XMMUU CPEIU IPYrUX €CTECTBEHHBIX HAYK

1.2

0 Hay4HBIX METOJaX IIO3HAHMS, B TOM YHCJIE SKCICPUMEHTAIBHBIX U
TEOPETHUYECKUX METOJIaX MCCIICIOBAHUS BEIIECTB U U3YyUYEHUS XUMHUYECKHUX
peaKIyii; yMEHHE UCTIOIB30BaTh MOJIEIH ISl OOBSICHEHUS CTPOCHUS aTOMOB
U MOJIEKYJI

1.3

0 cdepax mnpodeccHoOHAILHON ACSITEILHOCTH, CBSI3aHHBIX C XUMHUCH U
COBpPCMCHHBIMHA TEXHOJIOIUAMU, OCHOBAaHHBIMH Ha JOCTUKCHUAX
XUMHUYECKOU HAayKH, 4TO ITO3BOJIUT O6yanOHIHMC$I paccMaTpuBaTb XUMHIO
Kak cdepy cBoed Oyaymiell mpodecCHOHATbHON ACSITEILHOCTH U CHENATh
OCO3HAHHBIN BHIOOP XMMHHU KaK MPOQUIBHOTO MpeaMeTa Ipu Iepexojie Ha
YPOBEHb CpeaiHero o01iero o0pa3oBaHUs

2.1

Branenne cucteMoil XMMHMYECKUX 3HAHUM U YMEHHE NPUMEHATh CHCTEMY
XUMHYECKHUX 3HAHUM, KOTOpask BKJIFOYAECT:

BAKHENIINE XUMUYECKHUE TTOHATHS: XUMUYECKUM DIIEMEHT, aTOM, MOJIEKYJIA,
BEILIECTBO, IPOCTOE U CIIOKHOE BELIECTBO, OJHOPOAHAS U HEOJHOPOJIHAS
CMECh, OTHOCHUTEIIbHBIE aTOMHasi M MOJIEKYJIApHAas MAacChl, KOJIHYECTBO
BEIIIECTBA, MOJIb, MOJIIpHAs Macca, MOJSPHBIA OOBEM, OKCHJ, KUCIIOTa,
OCHOBaHUE, COJb (CpemHssi), XUMUYECKasl PEaKklusi, peaKIui COCTUHEHHS,
peaKIMK Pa3oKEeHUsI, PEAKIIMU 3aMEIIeHUs, PeaKIui OOMEHa, TEeIJIOBOM
s ekt peakimu, 5K30- U IHIOTEPMUUECKUE PEAKINH, PaCTBOpP, MaccoBas
JIOJISl XUMUYECKOTO 3JIEMEHTA B COEAMHEHUH, MAacCOBasl J10JIs U MPOLIEHTHAs
KOHIIEHTpalLKsl BEUIECTBA B PACTBOPE, SIAPO aTOMA, AJIEKTPOHHBIM CIIOU
aToMa, aTOMHas oOpOWTaidb, paguyc aroMma, BaJIEHTHOCTb, CTENEHb
OKHCJICHUSI, XUMHUYECKasi CBs3b, SJIEKTPOOTPULATEIIBHOCTh, MOJISIpHAS M
HETOJIApHAsT KOBAJEHTHAsl CBSI3b, MOHHASl CBS3b, METAJUIMYECKAs CBSA3b,
KpUCTaJUTM4ecKass  pemeérka  (aTOMHas, HWOHHAsA,  METaJUTH4YecKas,
MOJICKYJIIpHAsi), HWOH, KaTHOH, AaHHWOH, DJIEKTPOJHUT W HEDJICKTPOJIHT,
ANEKTPOJIUTHYECKAsT ~ JUCCOIMAIUs,  peaKIMd  HOHHOTo  OOMEHa,
OKHCJIUTEIBHO-BOCCTAHOBUTEIBHbIE peakuuu, OKHCIIUTEND u
BOCCTAHOBUTEIIb, OKUCIIEHHE U BOCCTAHOBIICHUE, BJIEKTPOJIU3, XUMUUYECKOE




paBHOBecHe, 00paTUMbIe U HEOOpATUMBbIE PEAKIIMU, CKOPOCTh XMMUYECKOH
peakuuu, katanuzarop, [1JIK, koppo3ust MeTasioB, CrijiaBsl

2.2

2.3

OCHOBOIIOJIATAIOIINE  3aKOHBl ~XMMHHU: 3aKOH COXPAaHEHHMS  MAaccChl,
nepuoauueckuii 3akoH .M. MeHnaeneeBa, 3aKOH IOCTOSIHCTBA COCTAaBa,
3aKOH ABOrajipo

TEOpHUNn XHUMUH: ATOMHO-MOJICKYJIsIpHasd TCOPH, TCOpUA
SHGKTPOHHTHHGCKOﬁ Jucconrannmn

BJ'IaI[eHI/Ie OCHOBaMHM XMMHUUECKOM I'paMOTHOCTH, BKJ'II-OLIaIOH_IeI\/'IZ

3.1

YMEHME IPaBUWJIbHO HCIOJIb30BaTh M3yYEHHBIE BELIECTBA U MaTepuaibl (B
TOM YHCIIE MUHEpPAIbHBIE YHAOOpPEHHs, METAJIbl W CIUIABBI, MPOIYKTHI
nepepaboTKU MPUPOJHBIX UCTOYHHKOB YIJIEBOAOPOAOB (YIJIsi, IPUPOIAHOTO
raza, HepTu) B OBITY, CEIBCKOM XO34HCTBE, Ha MPOU3BOJICTBE U IIOHUMAHUE
3HA4YEHUs JKUPOB, OEJIKOB, YIJIEBOJOB JUIsl OpraHM3Ma YellOBeKa; yMEHHe
IIPOTHO3UPOBATH BIMSAHUE BEIECTB U XUMUYECKUX MPOLIECCOB HA OPraHU3M
YeJIOBEKA M OKPYXKAIOLLYIO IPUPOIHYIO CPENY

3.2

YMEHHME UHTEIPUPOBATh XUMUUECKHUE 3HAHUSI CO 3HAHUSIMU JIPYTUX Y4eOHBIX
IIPEAMETOB

3.3

3.4

HaJIMYME OMNbITa pabOThl C pa3IMYHBIMM HMCTOYHHKAMHM HH(OpMAIMU IO
XUMUM ~ (HaydyHas W  HAy4yHO-IIOMYJspHas  JUTepaTypa, CIOBapH,
CIIPABOYHUKHU, HHTEPHET-PECYPCHI)

YMCHUC 00BEKTUBHO OLICHUBATbH I/IH(1)OpMaI_II/IIO O BCIICCTBAX, HX
MNPEBpAlICHUAX U MPAKTUYCCKOM IPUMCEHCHUU U YMCHHUC HCIIOJIB30BATH eé
JJIA PCHICHUA y‘I66HO'HO3HaBaTCJ'ILHI>IX 3aJga4

Brnanenue ocHOoBaMM MOHATUHHOIO ammapaTa M CHMBOJIMYECKOIO S3bIKa
XUMUHU U COCTaBJI€HHS (OPMYJT HEOPraHMYECKUX BELIECTB, YPaBHEHUIl
XMMUYECKUX peakiuil; ocHoBamu xumuuyeckoi HomeHknatypsl (IUPAC u
TPUBHAIBHOIN)

YMeHne o0bsCHATH CBSI3b MOJIOKEHUs d7eMenTa B [lepuoanueckoii cucreme
C YHCIOBBIMH  XapAKTEPUCTUKAMH CTPOCHUS AaTOMOB XUMHUYECKUX
AIIEMEHTOB (COoCTaB W 3apsan  s1apa, oO0Illee YHCIO JIIEKTPOHOB),
pacIrpeneseHueM DJIEKTPOHOB IO DHEPreTUYECKUM YPOBHSIM aTOMOB
MIEPBBIX TPEX MEPUOAOB, KA U KaJbLHs

[IpencraBienne 0 NEPUOIUYECKON 3aBUCHUMOCTH CBOMCTB XUMHUYECKUX
AIIEMEHTOB (paguyc aToma, dIEKTPOOTPULIATENHHOCTH), MPOCTBIX U
CJIO’KHBIX BEIIECTB OT MOJIOXKEHUs 31eMeHToB B [lepronnueckoii cucreme (B
MajblX MEpPUOAAX M TJABHBIX MOJArPYINIAX) M AIEKTPOHHOIO CTPOEHUS
aroma

YMenue kinaccupuuupoBarth:

7.1
7.2

XHUMHUYCCKHUEC 3JICMCHTHI

HCOPTraHNYCCKUC BCIICCTBA

7.3

XUMHYCCKUEC pCaKIIUN




YMeHue onpeneirh:

8.1 BAJICHTHOCTh M CTETICHb OKUCJICHUSI XUMHYECKUX JIEMEHTOB, 3apsij] HOHA
8.2 BUJI XUMUYECKOU CBSI3U M TUI KPUCTAJUTMUECKON CTPYKTYPHI B COSTUHEHHSX
8.3 XapakTep cpebl B BOJHBIX PACTBOPaxX BEHIECTB (KUCIOT, OCHOBAHUH)
8.4 OKHCJIUTEIb U BOCCTAHOBUTED
9 YMeHne xapakTepu3oBarh (U3NYECKHe U XUMHUECKUE CBOMCTBA!
MPOCTHIX BEIIECTB (KUCIOPOA, 030H, BOAOPOA, TpaduT, aiMas3, KPEMHHH,
9.1 aszot, Qocdop, cepa, XJ0p, HATPHUH, KUK, MarHUW, KaJbITUH, aTIOMUHHM,
JKee30)
CJIOXHBIX BEIIECTB, B TOM YHCJIE MX BOJHBIX PacTBOPOB (BOJAa, aMMHaK,
XJIOPOBOJIOPOJI, CEPOBOJOPOJ, OKCHIBI WU THUIPOKCHUABI MeTayuioB |—IIA
9.2 rpyn, amromunus, menu (1), muaka, sxenesa (11 u 111), okcuasr yraepona (Il
' u V), kpemuus (IV), azora u dochopa (Il u V), cepur (IV u VI),
CepHHCTasi, CepHas, a30TuUCTas, a30THasd, (QocdopHas, yroiapHas,
KpEMHUEBAsi KUCIO0Ta U UX COJIN)
MIPOTHO3UPOBATh U XapaKTEPH30BaTh CBOKMCTBA BEIIECTB B 3aBUCUMOCTH OT
9.3 WX COCTaBa M CTPOCHHMS, NMPUMEHECHHE BEIIECTB B 3aBUCHMOCTH OT HX
' CBOMCTB, BO3MOXXHOCTb TIPOTEKAHHS XUMHUYECKHUX IpPEBpaICHUN B
Pa3IMYHBIX YCIOBHIX
10 YMeHue COCTaBISITh MOJICKYJISIPHBIC U MOHHBIC YPaBHEHUS PEaKIUd, B TOM
YHCIIE:
10.1 peaxkiuii HFOHHOro 0OMeHa
10.2 OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKINI
10.3 WUTIOCTPUPYIONINX XHUMHYECKHE CBOWCTBA M3YYCHHBIX KJIACCOB (TPYII)
) HEOPraHUYECKUX BEIIECTB
104 MOJATBEPKIAIOIINX TeHETUYECKYIO B3aUMOCBSI3b MEXI1Y HUMH
11 YMeHue BIYUCIATH (IPOBOAUTH PACUEThI):
111 OTHOCHUTENIbHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MacChl BEI[ECTB, MAaCCOBYIO
' JIOJII0 XUMHYECKOT0 DJIEMEHTA B COECIUHEHU N
11.2 MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00beM ra3oB
114 M0 YpaBHEHHUSIM XMMHUYECKUX PEaKIUi U HaXOJIUTh KOJIMYECTBO BEIECTBA,
' 00BEM M Maccy peareHTOB WIH MPOYKTOB PEaKIIUU
12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMH METOJIaMU HAy4HOTO IMO3HaHUs (HaOIIOJeHHe, H3MEpEeHUe,
121 OKCIIEPUMEHT, MOJEIMPOBAaHUE) TMPH W3YYCHUH BEIIECTB M XHUMHYECKUX
' SBIICHUH; yMeHHEe cHOpMYIHpOBaTh MPOOJIEMY WM MPEIJIOKUTH IMYyTH &
peleHus
12.2 6e30macHOi paboThl C XUMHUYECKUMH BEIIECTBAMU, XUMHUUECKON MOCYION U

J1a00paTOpHBIM 000pYyI0BaHUEM




12.3

13

npaBuiIaMyd 0€30MacHOTO OOpalleHHsl C BEIIEeCTBAMM, HCIIOJIb3YEeMBIMH B
MOBCE/IHEBHOM JKM3HU, MpaBUIaMH T[OBEICHUS B LEISIX cOepexeHus
3I0pOBbSl M OKpYXKAIOUIEH NPUPOJHON Cpelbl; MOHMMaHUE Bpena
(omacHOCTH) BO3JCMCTBHS Ha JKUBBIE OPTaHU3MbI ONPEICIEHHBIX BEIECTB,
CIoco0O0B YMEHbIIIEHHUS U MPEJOTBPAIICHUS UX BPEIHOTO BO3/ICHCTBUS

Hanuume MPAKTUYCCKUX HABBIKOB IIJIAHUPOBAHWUA MW OCYHICCTBIICHUSA
CICAYIOIUX XUMHUYCCKUX SKCIICPUMCHTOB:

131

13.2

U3ydeHHE U ONMHCAaHHE (PU3MUYECKUX CBOWMCTB BEIIECTB; O3HAKOMIIEHUE C
(GU3NYECKUMU M XMMHUYECKHMHU SIBICHUSMH; OIBITHL, HJUTFOCTPHPYIOIINE
IIPU3HAKU IPOTEKAHUS XUMUYECKUX peaKLUil

U3YyYEHHE CIIOCOOOB pa3ziesieHus: cMeceit

13.3

MOJIYYCHHUEC KHCJIOpPOAda U HU3YUYCHUC €TI0 CBOﬁCTB; MOJIYUYCHHUEC BOAOpOOAA U
HU3YUCHUC CTO CBOﬁCTB; MOJIYUYCHHEC YIJICKHUCJIOIO Ira3a W H3YUYCHUC €TI0
CBOﬁCTB; MOJIYUYCHNEC aMMHaKa U U3YUYCHUEC CT'O CBOJCTB

13.4

135

13.6

13.7

13.8

14

IIPUTOTOBJIEHUE  PACTBOPOB  C  ONPENEIEHHOM  MacCcoBOM  JoJed
pacTBOPEHHOTO BEIIECTBA

NPUMEHEHUE HHIMKATOPOB (JlaKkMyca, METHIIOpaHka U ¢eHondTanenHa)
JUTSL OTIPENICIICHUS XapaKTepa Cpelibl B pACTBOPAX KUCIIOT U IEI0YCH

HCCIICIOBAaHNE U OIMCAaHUE CBOMCTB HCOPTaHNYCCKUX BCHICCTB PA3JIMYHBIX
KJIaCCOB; U3YUCHHUC BSaHMOHeﬁCTBI/IH KHCJIOT C MCETalllaMH, OKCHIaMHU
MCTAJIJIOB, PACTBOPUMBIMH H HCPACTBOPHUMBIMH OCHOBAHUSAMH, COJISIMH;
MOJIYYCHHUEC HEPACTBOPHUMBIX OCHOBaHHfI; BBITCCHCHHUC OAHOI'O MCTaljla
ApyrumMm U3 pacTtBopa COJIM; HCCICAOBAHUC aM(l)OTepHBIX CBOJMCTB
TUAPOKCUA0B aITFOMHUHUA 1 HUHKA

pCemICHUC OKCIICPUMCHTAJIBHBIX 3a4da4 II0 TEMaM: «OCHOBHBIE KJIACChI
HEOPTaHNYCCKUX COCHHHGHHﬁ)); <<3J'IGKTpOJ'II/ITI/ILICCKa$I JAUCCOLIMAIIUA,
«Baxnelnyie HeMETaUIbl U UX COCOUHCHUA, «Baxneinye MeTamIbl U UX
COCOAUHCHU S

XMMUYECKHE D3KCIEPUMEHTHI, WJUTIOCTPUPYIOIINE TNPU3HAKU IMPOTEKAHHS
peaknuii HOHHOTO OOMEHa; KaueCTBEHHBIE PEeaKLMU Ha NMPUCYTCTBYIOIIUE B
BOJIHBIX PacTBOpax MOHBI: XJIOPUI-, OpOMUJ-, HOAUN-, CyIbdat-, Gpocdat-,
KapOOHAT-, CHJIMKAaT-aHUOHBI, TUIPOKCHA-UOHBI, KaTHOHBI aMMOHHUS,
MarHusi, Kajibllus, adloMUHUs, xenesza (2+) u »xeneza (3+), meau (2+),
ITUHKA

YMmenue:

141

NPEJICTaBIsATh  pe3yiabTaThl  dKCIIEpUMEHTa B (Qopme  BBIBOJIOB,
JIOKa3aTeNnbCcTB, TIpadukoB W TaOMUI] M  BBIABIATH SMIIUPHUUECKHE
3aKOHOMEPHOCTHU

14.2

YCTAQHABJIMBATh CBS3M MEXKIY pEIbHO HAOMI0aeMbIMH XUMHUYECKUMHU
SBJIEHUSIMU U TIpOLIECCaMH, MPOUCXOASIIMMU B MaKpo- MU MHKPOMHDPE,
O00BSACHATH IPUYUHBI MHOTOOOPA3Hsl BEIIECTB




IHNEPEYEHD 2JIEMEHTOB COAEPKAHUSA, ITPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHNHU

Kon

1
1.1

IIpoBepsieMblii 3JIeMeHT COAePKAHUA
HepBOHa‘-IaJIBHBIe XUMHWYCCKHUEC ITOHATUA

YucTele BemecTBa U cMecH. CriocoObl pa3ieiieHus: cMecei

1.2

ATOMBI U MOJICKYIJIBI. Xumuueckue 37aeMEHTBEL. CHMBOIBI XHUMHYECKHUX D3JICMCHTOB.
HpOCTBIe " CJIIOKHBIC BEIICCTBA.

1.3

14

Xumudaeckas (bOpMy.]'Ia. BanenTtHOoCTh aTOMOB XHMHYECKHUX »3JjieMeHTOB. (CTeneHb
OKHCJICHHUA

3aKoH IIOCTOAHCTBA coCTaBa BC€IICCTB. OTHOCHUTENLHASA aTOMHasd Macca.

OTHOCHUTENLHASA MOJICKYJIsSIpHast Macca. MaccoBass 70711 XHMMHUYECKOTO DJIEMEHTA B
COCINMHCHHNU

1.5

KomuuectBo BemectBa. Moabs. Momnspaas wmacca. Monsipabiii 00bEM  ra3oB.
Bsanmocss3s KOJIMYCCTBA, MACCHI K YUCJIa CTPYKTYPHBIX CAWHHIL BEIICCTBA

1.6

duznyeckrie ¥ XUMHYECKHE SBJICHUA. XUMHYECKas peakuuga nu eé IMPU3HAKH. 3akon
COXpPaHCHUA MACChl BECIICCTB. XuMHU4IecKre YpaBHCHHA

HepI/IO,I[I/ILICCKI/Iﬁ 3aKOH H HepI/IOI[I/I‘leCKaH CHUCTEMAa XHMHUYCCKHUX 3JJICMCHTOB I[I/I
Menpaeneena. CTpOGHI/Ie aTOMOB

2.1

[lepnonnueckuit 3akoH. Ilepuogmyeckas cucremMa XuMHYEeCKuX diemeHToB J[.M.
Menpneneesa. Ilepuonbr u rpynnbl. PU3MYECKUMH CMBICI ITOPSAKOBOTO HOMEpA,
HOMEPOB I1€pHO/Ia ¥ TPYIIIHI JIEMEHTA

2.2

2.3

Crpoenue artomoB. CocraB aToMHbIX saep. M3orombl. OnexTpoHbl. CTpoeHue
AIIEKTPOHHBIX 000JI0UeK aTOMOB NepBhIX 20 XUMUUECKHUX A1eMeHToB [leproanueckoit
cuctemsl /.M. Mennaeneena

3aKOHOMEPHOCTH B H3MEHEHMM CBOWCTB XHMHYECKHX 3JEMEHTOB IEpPBBIX TPEX
NepuoaOB, Kajus, Kaiuplus (paauyca aToOMOB, 3JIEKTPOOTPHUIATEIBHOCTH,
METAIIIMYECKUX M HEMETAJUIMYECKUX CBOMCTB) U UX COEIMHEHUIN B COOTBETCTBHH C

IMOJIOKCHHUEM 3JIEMCHTOB B HepHOJII/IquKOfI CUCTCMC U CTPOCHHUEM UX aTOMOB

Crpoenue BelecTBa

3.1

Xumuueckass  cBs3b.  KoBasieHTHast — (moJjsipHass W HEMOJISIpHAst)  CBSI3b.
DIIEeKTPOOTPULIATEILHOCTh XUMHUUECKUX AJIeMeHTOB. MoHHast CBs3b. MeTaimnyeckas
CBSI3b

3.2

Tunsl KpUCTAIUIMUECKUX PEMIETOK (aTOMHas, HOHHAs!, METaIJIN4YecKasi), 3aBUCUMOCTh
CBOMCTB BEILIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKU U BUJA XUMUYECKOU CBSI3H

Baxueiiiine NpEACTAaBUTCIIM HCOPraHUYCCKHUX  BCILICCTB. Hemerannel u ux
coequHEHMs. MeTajibl U X COeAUHEHUS

4.1

Knaccupukamuss W  HOMEHKIATypa HEOPTaHWYECKHX COCIWHEHHWHA: OKCHIOB
(conmeoOpasyromye: OCHOBHbBIE, KHUCIOTHBIE, aM(pOTEpHbIE) M HecoIeo0pa3yrolue;
OCHOBaHMH (LIENOYN U HEPACTBOPUMBIE OCHOBAHUS); KUCIOT (KUCIOPOACOIEpIKAIUe




1 OECKHUCIIOPOIHBIE, OTHOOCHOBHBIE I MHOTOOCHOBHBIC); COJICH (CPETHUX M KUCIIBIX)

duszndyeckrue M XMMHYECKHE CBOMCTBA IIPOCTBIX BEIICCTB-HEMCTAJUIOB: BOAOPOAA,

42 XJIOpa, KHCIOPOa, cephl, a30ta, Gpocdopa, yriepoaa, KpeMHHUS
®u3nueckue U XMMHYECKHE CBOKMCTBA MPOCTHIX BELIECTB-METAJUIOB: JIMTHUSA, HATpPUs,
4.3 KaJlisg, MarHusg W Kajdblus, aJIOMHUHMS, IKele3a. OJIEKTPOXUMHYECKUH psij
HaIPsKEHUH METaJUIOB
44 ®u3znyeckue M XUMHUYECKHE CBOMCTBA BOJOPOAHBIX COEAMHEHUH HEMETAIIOB:
' XJIOPOBOJIOPO/Ia, CEPOBOAOPOAA, aMMHAKA
duznyeckue U XMMUYECKUE cBOIcTBa okcuaoB HemetauioB: cepol (1V, VI), azora(ll,
4.5 IV, V), dochopa(lll, V), yraepona(ll, 1V), kpemuus(lV). Ilomyuenue oxcumos
HEMETAJIJIOB
46 Xumnueckue cpoiictBa okcunoB: metawioB |A-IIIA rpynn, nwmaka, memu(ll) u
xenesza(ll, 111). [ToxydeHre OKCHIOB METAILIOB
XVWMHUYECKHUE CBOWCTBA OCHOBaHMA W aM(OTEPHBIX THIPOKCHIOB (HA MpUMeEpe
4.7 TUAPOKCUIOB allIOMUHUS, Kele3a, nuHKa). [lodydeHne ocHOBaHMII U aM(pOTEpHBIX
TUAPOKCHJIOB
OO0mue XUMHUYECKHE CBOMICTBa KHCJIOT: XJIOPOBOJOPOJHOHM, CEpOBOIOPOAHOM,
48 CEpHUCTOM, CEpHOU, a30THOH, ¢GocPopHOM, KpeMHHEBOM, yroibHOH. OcobObie
' XUMHYECKHE CBOMCTBA KOHIIEHTPUPOBAHHOM CEPHOM M a30THOW Kucior. [lomyueHue
KHUCJIOT
4.9 OO0me xuMHYeCcKre CBOMCTBaA cpenHux coset. [lomyuenue coneit
4.10 [Tonmyuenue, cobupaHue, pacro3HaBaHHWE BOJOPOJAA, KHUCIOPOJa, AaMMHaKa,
YIJIIEKUCIIOTo Ta3a B 1abopaTopuu
411 [lonyuyenne amMMmuaka, cepHOW M a30THOM KHUCIOT B MpOMbIIIIEHHOCTH. OO0mue
' CIOCOOBI TOJTYyYEHUS] METAJUIOB
412  T'enernueckas cBS3b MEX/AY KJIaCCAMU HEOPTaHUUYECKUX COCTUHEHUIN
5 XVMMHYECKUE PEAKIINH
Knaccupukanms XMMHUECKHX peaklUMid MO pa3jMuHbIM MpHU3HAKaM: IO YHCIy U
5.1 COCTaBY yYacCTBYIOIIMX B PEAKIMH BEIIECTB, 110 TEIUIOBOMY 3(PPEKTy, 10 U3MEHEHUIO
CTETNIEHEeW OKUCIEHMSI XUMHUUECKHUX DJIEMEHTOB
59 TennoBoil »ppeKT XMMHUYECKOH peaklnH, TEPMOXUMHUYECKUE YpaBHEHMs. DK30- U
' 9HIOTEPMHUUECKUE PEAKIIMH. TEPMOXUMHYECKUE YPABHEHUS
OKHCIUTEIBHOBOCCTAHOBUTENIBHBIE  peakuud. OKHUCIUTENIM U BOCCTAHOBUTEIIH.
5.3 [Ipoueccer OKUCJIEHHUS u BOCCTAHOBJICHHUSI. ONEKTPOHHBIN OanaHc
OKHUCJIUTEIbHOBOCCTAHOBUTEIBLHON PEAKIIUN
54 Teopust AIEKTPOIUTHYECKON aucconuanuu. KaTHOHBI, aHWOHBL. OJNEKTPOJIUTHl H
' HEANEeKTPpOoJUThI. CHUIIbHBIC U c1a0bie IeKTPOIUThL. CTENEHb JUCCOIHAIIT
55 Peakuiuu nonHoro ooMeHa. Y caoBuUs MPOTEKaHHs peakii HOHHOTO 0OMeHa, MOJIHbIe
' U COKpalI€HHbIE HOHHBIE YPaBHEHHUS peaKIuil
6 XUMHS U OKpY>Karollas cpenia
6.1 BemectBa w  marepuansl B MOBCEJHEBHOM JKHW3HM 4elloOBeKa. beszomacHoe




UCIIOJIb30BaHME BEIIECTB M XUMHUYECKHX peakiuil B JiabopaTopuu u ObiTy. [lepBas
IIOMOLIB [P XUMHUUYECKUX 0KOrax U OTPaBICHHUSIX

XVUMHYECKOE 3arpsi3HEHUE OKpY’Karollel cpelpl (KUCIOTHBIE O, 3arpsi3HEHHE
NOYBBI, BO3JyXa M BOJOEMOB), CHOCOOBI ero mnpenorBpamieHus IIpenenbhas

6.2 nonyctumas  koHuentpauus BemectB  (IIJK). Ponp xumum B pelieHuu
IKOJIOTHYECKUX TIPOOJIeM. Y CHIICHHE MTapHUKOBOTO 3 (eKTa, pa3pylnieHHe 030HOBOTO
cros
[Tpumenenwue cepsl, a3ota, dpocdopa, yriepoaa, KpeMHUS U UX COSAUHEHUH B OBITY,
MEIUIMHE, TPOMBIIUIEHHOCTH M CEeNbCKOM Xo3siiicTBe. [IprMeHeHHe MeTalioB H

6.3 CIUIaBOB (CTaib, YyryH, AIOPATIOMHHUN, OpOH3a) B OBITY M HPOMBIIIJICHHOCTH HX
coequHeHuil. [loHsATHE O KOPPO3UM METAJUIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT
KOppO3Uu

6.4 [IpupoaHbIe HCTOYHUKH YTIEBOJOPOAOB (Yroyib, IPUPOAHBIA ra3, He()Th), TPOTYKTHI
ux nepepadoTku (OEH3MH), MX POJIb B OBITY U IPOMBIIIJICHHOCTH
[lepBoHavanbHble TOHATHS 00 OpPraHMYECKHUX BEIIECTBAX KaK O COCAMHEHUAX

6.5 yriaepoaa (MeTaH, 3TaH, 3TUJIEH, alleTHJICH, 3TaHOJ, TJUIEPUH, YKCYCHasl KHUCIIOTA).

' [TonsiTie 0 OGMONOTMYECKH BaKHBIX BEIIECTBAX: JKUpaX, OeNKax, yrieBojax — U HX
POJIH B KU3HU YEIIOBEKA
7 Pacuérsr:

7.1 1o (opMyIaM XUMHYECKHX COSIMHEHHUH

7.2 Macchl (MacCOBOM) JOJIM PACTBOPEHHOIO BEILIECTBA B paCTBOPE

7.3 10 XUMAYECKHM yPaBHEHHUSIM




YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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