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MNOACHUTEJIBHASA 3AIINCKA

[IporpaMMa 1Mo XUMHH OCHOBHOTO o0OIIero oOpa3oBaHus (YriIyOnEHHBIN
YPOBEHb) COCTaBJIEHA HA OCHOBE TpeOOBAaHUM K pe3ysibTaTaM OCBOCHHUS OCHOBHOMU
o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, IPEICTaBICHHbIX
B ®I'OC OOO, ¢ yueroM (enepasibHON paboyeil mporpaMMbl BOCITUTaAHUSI.

[IporpaMmMa mo xumuu paszpaboTaHa C LEIbIO OKa3aHHUS METOIUYECKON
MOMOILM YYUTEIIO B CO3/IaHNU paboveil mporpaMMbl IO y4€OHOMY MPEIMETY.

[Iporpamma 1Mo XxuMuM Na€T MNPECTaBICHUE O LENsAX, OOIeH cTpaTeruu
OoOy4eHMs, BOCHHTAHHS M Pa3BUTUA OOYYAIOIIMXCS CpPEACTBAMHU Yy4eOHOTro
IpeIMETa, ONpeaessieT 00s13aTeIbHOE MPEIMETHOE COJEPKAHNUE, €T0 CTPYKTYPY IO
pazmeram M T€MaM, pacOpeleseHue MO0  KjaccaM, PEKOMEHIYEMYIO
NOCJIEIOBATEIbHOCTh ~M3YYEHUST XHMHH C YYE€TOM  MEXIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBfA3€H, JIOTMKM Y4eOHOro IpolLecca, BO3PACTHBIX
ocobeHHOoCTe oOyuaromuxcs. B mporpamme 1o XUMHM — yYUTBIBAOTCS
BO3MOYKHOCTH y4€0OHOTO IMpeAMETa B peaju3aldd TPpeOOBAaHUM K IJIaHUPYEMBIM
JUYHOCTHBIM, METAlpeAMETHbIM M MPEJAMETHBIM pe3yJbTaTaM OOydeHHs U B
(GOpMUPOBAHUN OCHOBHBIX BHJIOB y4Y€OHO-TIO3HABATEJIIbHOM  JI€ATEIbHOCTU
00y4aroIIerocs 0 OCBOEHUIO yUeOHOTO COIEP KAHMU.

WN3yyeHne XuMUM Ha ypOBHE OCHOBHOIO 00Imero o0pa3oBaHus
OPUEHTUPOBAHO HA OOIIEKYJIHTYPHYIO MOATOTOBKY, HEOOXOIUMYIO ISl BHIPAOOTKHU
MHUPOBO33PEHYECKUX OPUEHTHUPOB, PA3BUTHS MHTEIUIEKTYaIbHBIX CIIOCOOHOCTEN U
UHTEpEeCcOB OOydaroluXcs, Ha NPOAOKEHHE OOYy4YeHHMs Ha YPOBHE CpPEIHETO
oOmiero oOpa3oBaHusI.

3HaHWE XHMHM CIY)KUT OCHOBOM [Isi (OPMHPOBAHUS MHUPOBO33PEHUS
oOy4Jaronierocsi, €ro MpeACcTaBICHUl O MAaTepUaIbHOM E€IMHCTBE MHUpPA, BAXKHYIO
pOJIb UTParOT (POPMUPYEMBIE XUMHEN MPEICTABICHUS O PEBPALLECHUAX SHEPTUH U
BEUIECTB B MPHUPOJE, O MyTSAX pEUIeHHUs TI00aJbHBIX NPOOJIEM YCTOWYUBOTO
Pa3BUTHUSL YEJIOBEYECTBA — CBIPbEBOW, JHEPIETUYECKOM, IPOJOBOJIBCTBEHHOMN
po0eM, MpoodJIeMbl IKOJIOTMYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUSI.

N3yuenue xumun:

CHOCOOCTBYET  peaqu3aliid  BO3MOXKHOCTEH i1 CaMOpa3BUTHS U
dbopMUpOBaHUA  KYJAbTYpPHl  JHYHOCTH  OOydYaroIIMXCs, HMX oOmed o
(GyHKIIMOHATBFHOW TPAaMOTHOCTH;

BHOCUT BKJIaJ, B (OPMUpOBAHUE MBIIUICHUS U TBOPUECKUX CIHOCOOHOCTEM
OoOy4JaronMxcsi, HaBBIKOB HX CAMOCTOSITENbHOW Y4EOHOW  JESITeNIbHOCTH,
HKCMEPUMEHTAIbHBIX W HCCIEAOBATEIbCKUX YMEHUN, HEOOXOIMMBIX Kak B
MOBCEIHEBHOM JKU3HU, TaK U B POGECCUOHATIBLHON ASITEIbHOCTH;



3HAKOMHUT CO CHEeNU(UKONW HAYYHOTO MBINIICHUS, 3aKJIaJbIBAET OCHOBBI
MPEACTABICHUN O €IMHCTBE MPUPOJIBI U YETIOBEKA, SIBJISETCS KIFOYEBBIM HTANlOM B
(bOopMHPOBAaHNN €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YyYaIOIINUXCS;

CIIOCOOCTBYET (POPMUPOBAHUIO ILIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
HAy4YHbIM 3HAHUAM, K MPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIAJl B IKOJOTUYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlaHHbIC HAmMpaBIICHUS B OOYYCHHH XWMHUHU OOCCICUHMBAIOTCS CICIH(PUKON
COJlep KaHUsl TpeIMeTa, KOTOPBIM SBJISETCS NEeAarormuyeckd aJarnTHpOBaHHBIM
OTpaXEHUEM OTPE/ICIICHHOTO Tara Pa3BUTHUS XUMHUH.

VYriyOnéHHbli Kypc XMMUKA OCHOBHOTO OOIIIEr0 00pa3oBaHUsi OPUEHTHUPOBAH
Ha OCBOCHHE OOYYaIONMMHUCS CHCTEMBI TIEPBOHAYATIBHBIX MOHATHI XUMHH, OCHOB
HEOPTaHUYECKOM XMMHUHU, OCHOBOIIOJIATalONIUX MpPEACTaBICHUNA OOIIe XuMUMU U
OTJICJIBbHBIX 3HAUUMBIX MMOHATUNA OPTaHUYECKON XUMUHU.

CtpykTypa coiepkaHus MPOTpaMMbI N0 XMMUU CPOPMHUpOBAHA HA OCHOBE
CUCTEMHOTr0 moaxoja k e€ usydeHuto. CojaepkaHue CKJIAIbIBAETCS U3 CHUCTEMBI
MOHATUH O XUMHUYECKOM DJIEMEHTE U BEIIECTBE M CHCTEMBI TTOHATHI O XUMHUYECKON
peakiuu. O0e ATU CHCTEMbI OPraHMW30BaHbI MO MPHUHIUITY MOCIEI0BATEIBHOTO
Pa3BUTHS 3HAHUI Ha OCHOBE TEOPETUUECKUX MPECTABICHUN Pa3HOTO YPOBHS:

aTOMHO-MOJIEKYJISIPHOM TEOPUH KaK OCHOBBI BCETO €CTECTBO3HAHUS,

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

YYE€HUS O CTPOCHUU aTOMa U XUMUYECKOU CBS3U;

MPEICTABICHUM 00 DIEKTPOIUTUYECKON JUCCOIMAIIMH BEIIECTB B paCTBOPAX;

0 XUMUYECKON KMHETUKE U TEPMOJAMHAMUKE.

B ocHOBY TeopeTHuecKuX 3HAHWUU TOJOKEHbI ASMIIUPUYECKU TOTYyYEHHBIC
daxtel. TeopeTnueckue 3HaHUS Pa3BUBAIOTCS MOCIIEIOBATEIBHO OT OJHOTO YPOBHS
K JpyromMy U o00€CneurBalOT OO0Yy4YaroIIUMCS BO3MOXXHOCTh OOBSICHATh U
MPOTHO3UPOBATh CBOMCTBA, CTPOCHHE M OOJACTH TPAKTUYECKOTO MPUMEHEHUS
M3y4aeMbIX BEIECTB.

OcBoeHne coaepKaHUsS MPOTPAaMMBI IO  XHUMHH  TMPOUCXOJHUT  C
WCIIOJB30BAaHUEM 3HAHWW W3 paHee U3YUYCHHBIX YYEOHBIX TMPEIAMETOB:
OKpY>Karoludi Mup, Ouosorus, (usvka, MaTeMaTuhka, reorpadus, TEXHOJOTHS,
UCTOPUSL.

[TporpamMmMa ocHOBHOrO 001Iero 0Opa3oBaHUA MO XUMHUHU (YrIIyOJNEHHBIN
YpPOBEHb) OpPHEHTUPOBAHA Ha COXpaHeHUWE (PYHIAMEHTAJIBLHOTO XapakTepa
oOpazoBaHus, crnenuuku ydeOHOro mpeaMeTa W OO0EeCleueHHE YCIEIIHOIO
oOy4eHHs Ha CIEIYyIOIIeM YypoBHE oOpa3oBaHusd. B mporpamMme Mo XUMHH
peanu3yeTcsl pa3BUBAIONIAS M TPAKTUYECKAas HAMPaBICHHOCTh OOyUYEHUS XUMUH,
mupdepenumanus  oOydeHus,  BKIOYaromias  OpoQUIbHYIO  MOATOTOBKY



oOydaromuxcss W TOCHEAYIOUIee CaMOOIpeelieHue B BBIOOpE HampaBiICHUS
oOyueHus B IpOoUIBHBIX KJ1accax.

VYriyOnéHHOe  M3ydeHHWE XUMHUHM  CHOCOOCTBYET  pealv3alid  3a1ad
1po(heCCHOHATIBHON OPUEHTALlMU U HAIIPaBJIEHO Ha MPEAO0CTaBICHUE BO3MOXHOCTH
KaXIOMY O00ydYarolmemycsi IpOsSIBUTh CBOM WHTEIUIEKTyaJlbHbIE U TBOPYECKUE
CIIOCOOHOCTH TIPW  HW3Y4YEHUW Y4EOHOro TpeaMeTa, HEoOXOIuMbIe IS
MPOJIOTIKEHUS 00pa30BaHUs U JabHEHIIIEH TPYIOBOM JEATEIBHOCTH.

[TporpaMMa 1o xumuu (yriayOJI€HHBI ypOBEHb) IpeJHa3HAuY€Ha JJIs
UCIIOJIb30BaHUsl B OOPA30BaTENbHBIX OPTraHU3ALMAX, PEANTU3YIOIUX MPOTPAMMBI
nuddepentiupoBanHoro (yriayoaéHHOro, MpodUILHOIO) HM3YYEHHUS OTIEIbHBIX
y4eOHBIX MPEAMETOB HA YPOBHE OCHOBHOI'O O0ILIEr0 00pa30BaHUs.

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 OJIHOTO M3 KOMIIOHEHTOB MHPOBOHM KyJbTYypbl. 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
METOJaM TIO3HaHMSI TMPU M3YyYEHUH BEHIECTB U XUMHUYECKUX PEaKIUM,
(GbOopMHpPOBaHUU U PA3BUTHHM MO3HABATEIBHBIX YMEHUN U CIIOCOOOB JEATEIBHOCTH
U UX MPUMEHEHUUM B Yy4yeOHO-TIO3HABATEIBHOM M Yy4eOHO-UCCIEeI0BATEIbCKON
JeSITEIbBHOCTH, OCBOCHMM TpaBUJ 0€30MacHOro oOpalleHuss C BELIeCTBaMH B
IIOBCETHEBHOM KU3HH.

[enu u3yyeHUs: XUMHUU OTPaXkaroT HAIPaBJIEHHOCTh 00YUYEHMsI Ha pa3BUTHE U
caMOpa3BUTHUE JIUYHOCTH, POPMUPOBAHUE €€ UHTEIIEKTA U OOLLEH KyIbTYPHI.

M3yyeHue XUMUM HAPaBIICHO Ha TOCTUKEHUE CIECIYIOUIUX LIeTeH:

(GopMUpOBaHHE HWHTEIUIEKTyaJIbHO pPa3BUTOW  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUUYECTBY, CAMOCTOSITEJIbBHOMY MPHUHSITHIO PEIICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBHM KU3HU;

dbopMHpOBaHUE  CHUCTEMBl XUMHUYECKMX 3HAHUM  Kak  KOMIIOHEHTa
€CTECTBEHHO-HAYYHOU KapTUHBI MUPA, KaK OCHOBBI ISl TOHUMAHUS XUMHUYECKOM
CTOPOHBI SIBJICHUI OKPY’KAIOIIETO MUPA, OCBOEHUE S3bIKA HAYKH;

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

dbopmupoBanue  oO0mmell  (PYHKIIMOHATBHOW ©  €CTECTBEHHO-HAYyYHOM
IPaMOTHOCTH, B TOM UYHCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKPYXAIOIEro MHUpA, MCHOJIb3Ys 3HAHUS W ONbBIT, MOJyYEHHBIE NMPU H3YYECHUU



XUMUHU, TPUMEHSITh WX TPHU PEIICHHH MpoOJeM B TMOBCEAHEBHON >XH3HU U
TPYAOBOU JIEITEIBHOCTH;

pa3BuTHE Yy OOy4alolUMXCsl HHTEpeca K HU3YYCHHIO XUMHUH U cdepam
NESATEIbHOCTH, CBA3aHHBIM C XHUMHEH, MOTHBAIUMs K OCO3HAHHOMY BBIOOpY
COOTBETCTBYIOIIETO MPOGUIIS U HAIIPABICHHOCTH JaJIbHEHUIIIET0 00yUYeHUs;

OCO3HAHUE IIEHHOCTU XMMUYECKUX 3HAHUU B JKU3HHU YEJIOBEKA, MOBBIIICHUE
YPOBHSL DKOJOTMYECKOM KYyJIbTYpbl, HENPHUATHE IEHUCTBUM, NPHUHOCIIIMX BpEN
OKPY’KAIOLIEN CPENE U 3I0POBBIO JIFOACH;

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

Ha yriny0nénHoe uzydeHue ydyeOHOTO npeaMeTa « XuMHus» OTBOAUTCS 1o 136
yacoB B 8 m 9 kiaccax (4 yaca B HENIENIO), TO €CTh 2 4Yaca B HEICIIO 3a CUET
oos3arenpHor yactu OOII OOO um 2 wyaca 3a cuét uvactu OOII OOO,
dbopmupyemMoil yyacTHUKaMH 00pa3oBaTebHBIX OTHOIIEHUI. Bcero 272 yvaca 3a
JIBa rofa oOy4eHus.



COAEPXKXAHUE OBYUEHUA
8 KUIACC

IlepBoHaya/ibHbIe XUMHUYECKUE TOHATHS

Xumusi — BakHasi 00JIaCTh €CTECTBO3HAHUS U MPAKTUYECKON AESTENbHOCTU
yenoseka. [Ipeamer xumun. Ponp XxuMuM B KM3HM 4enoBeka. KpaTkue cBeneHus
00 MCTOpUU BO3HUKHOBEHHUS U Pa3BUTHUSI XMMUU. XUMHUS B cucTeMe Hayk. Tena u
BemiecTBa. Dusnueckue W XUMHYECKHE CBOMCTBA BEIIECTB. ATrpEratHbie
cocTostHusl BenlecTB. [IOHATHE O TEOPETUYECKHX W SMIUPUYECKHX METOJAX
MO3HAHUSI B €CTECTBEHHBIX HayKax. [IpeicTaBiieHHss 0 Hay4YHOM MO3HAaHUHM Ha
AMIIMPUYECKOM YPOBHE: HAOIIOACHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJEIUPOBAHHE,
BbIuncieHue. [IpencraBieHnss 0 HAy4YHOM ITO3HAHUM HA TEOPETUYECKOM YpPOBHE:
Hay4dHble (haKTbl, IpoOIeMa, TUIIOTE3a, TEOPHS, 3aKOH.

S3bik xuMuu. UCTOYHUKN XUMUYECKON MHPOpMAITIH.

[Tonsitue 0 MeTonax paboThl C XUMUYECKUMH BelmiecTBamu. O0opyoBaHue
IIKOJIbHOW XHUMHMUYecKor Jnaboparopun. IIpaBumia Oe3omacHoro oOpamieHus ¢
BEILECTBAMH U JAOOPATOPHBIM 000PYAOBAHUEM.

Yuctele BemecTtBa U cMecu. [IpuponHbie cMecu: BO3AyX, NPUPOJHBIN ras,
He(Th, TPUPOAHBIC BOABI, TOPHBIE TTOPOABI U MUHEPAJbI. [IoHATHE O TOMOTEHHBIX
U TeTeporeHHbIx cMmecsax. CrnocoObl pasznenenus cMeceid. OuncTKa BELIECTB.

BemectBa M XMMHYECKHE pPEAKIMU. ATOMBI M MOJEKYJbl. XHUMHUYECKHE
anemMeHTbl. CUMBOJIBI XUMHUYECKHX JJIEMEHTOB. lIpocThle M CIIOXKHBIE BELIECTBA.
Meramnel u  HemeTtauibl. BemecrBa MOJIEKYJSIPHOTO W HEMOJIEKYJISIPHOTO
CTPOCHHSL.

Xumuueckas ¢opmyna. BajaeHTHOCTh aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3aKOH MOCTOSIHCTBA cOCTaBa BewecTB. OnpeneneHue BaJIEHTHOCTH AJIEMEHTOB I10
dbopmynam OWHApHBIX COEQUHEHUM U cocTaBieHHEe (GopMyd OUHAPHBIX
COCIMHEHUN MO BAJEHTHOCTH 3JIEMEHTOB. OTHOCHUTENbHAs AaTOMHAs Macca.
OTHOcuUTeNbHAsT MOJIEKYJIsIpHAas Macca. MaccoBasi 10JI1 XUMHUYECKOTO 3JIEMEHTa B
coenuHennu. Haxoxxenue nmpocTeitiieir ¢opMyIibl BEIIeCTBa MO0 MaCCOBBIM JIOJISIM
DJIIEMEHTOB.

KommuecTBo BemectBa. Moiib. MonsipHast macca. B3auMOCBSI3b KOJIMYECTBA,
MacChl M 4YHCJIAa CTPYKTYPHBIX EIMHUI] BemecTBa. Pacuersl mo dopmynam
XAMHUYECKUX COEIUHEHUU. MonsipHas Macca cMmecu BelecTB. MoJibHas I0JA
XUMUYECKOTO dJIEMEHTa B COeAMHEHWH. HaxoxnaeHue mnpocrteimei GhopMyIibl
BEILIECTBA IO MOJIBHBIM JIOJISIM JIEMEHTOB.

OU3NYECKHNE U XUMUYECKUE SBICHHS. XUMUYECKasd PEAKLHS U €€ MPU3HAKHU.
VYcnoBus NpoOTEKaHHUs] XUMHYECKUX PEaKUUid. 3aKOH COXPAaHEHHsI MAacChl BELIECTB.
AtomMHO-MonekyisipHass Teopus. JKuszHp u gesrensbHocth M.B. JlomoHOcoOBa.



XUMHYECKUE ypaBHEHUS. TUITBI XUMUYECKUX PEAKUUN (COEANHEHUS, PA3IOKECHMS,
3aMelIeHusi, 0OMeHa). PacueTsl mo XuMHUYEeCKUM ypaBHCHUSIM.

OKCIEPUMEHTAIBHOE M3YYEHHE BEIIECTB M SBJICHHUA. 3HAKOMCTBO C
XUMUYECKOM TIOCYZ0M, C MpaBwiiaMu pabOThl B JIabopaTopuv W MpHUEMaMU
oOpamienusi ¢ jabopaTopHbIM o0OOpynoBaHueM. V3ydenwme u omucaHue
¢uznyecKkux CBOICTB 00pa3lloB HEOPraHMYECKHMX BEIIECTB — METALIOB U
HemeTaysioB. HaOmionenune ¢Qusmueckux (IUtaBlieHHE BOCKa, TasHUE JIbJa,
pacTupaHue caxapa B CTYIKE, KUIMIEHHWE U KOHACHCAIUs BOJAbI) M XUMHYECKHX
(ropeHue cBeuH, MPOKATMBAHUE MEIHON MPOBOJIOKU, B3aUMOJCHCTBHUE COMbI WU
MeJa C COJSHOM KuciaoToi) siBneHud. O3HakomiieHHE € 0OpaslaMu BEIIECTB
koiauuectBoM | monbs. HaOmiogeHue W onucaHue NPU3HAKOB MPOTEKaHUS
XUMHUUYECKUX peakiuil (pas3ioKeHHE caxapa, B3auMOJICUCTBUE CEPHOU KHUCIOTHI C
XJIOpUIOM Oapusi, MoOJydeHue u paznoxeHue ruapokcuaa wmeaun (I1) npu
HarpeBaHUM, B3auMOJICHCTBUE >kene3a ¢ pactBopoMm cosu Meau (). Mzyuenue
Croco0OB  pa3feneHuss cmeced (C  TNOMOILIBI0 MarHuta, (UIBTpOBaHUE,
BBITIApYBaHUE, TUCTUILIALUS, XpoMaTorpadus), MPOBEICHUE OYUCTKU TOBAPEHHON
conu. HabnroneHne u onuvcaHue OMNBITOB, WJUTFOCTPUPYIOLIUX 3aKOH COXPaHEHUS
MAacCCBl.

BaxxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BELIECTB

[IpencraBnenus o razax. Bo3gyx — cMech ra3zoB. CocraB BO3ayxa. 3aKOH
ABorazipo. MosapHbeiii  00béM ra3oB. OTHOCUTENIbHAs IUIOTHOCTH Ta30B.
Omnpenenenrne OTHOCUTENIBHON MOJIEKYIISIPHON Macchl ra3000pa3HOro BEIIECTBA 110
W3BECTHOM OTHOCHUTENBHOM IIOTHOCTU. OOBEMHBIE OTHOIIEHUS Ta30B IPHU
XUMHUYECKUX PEAKIHUSIX.

Kucnopon — snemeHT M mpocrtoe BemiecTBO. HaxoxkaeHnue kuciopoaa B
npupoze, puzndeckue u XMMUYECKHE CBOMCTBA (PEaKUMU TOPEHUS U OKUCIICHHUS ).
[Iponiecchl okucneHus B kuBoil mpupone. Oxcuabl. [IpuMeHeHue Kuciopona.
CriocoObl MoTy4YeHus: KUCI0po/ia B 1a00OpaTOpUu U MPOMBITIIEHHOCTH. [ToHsITHE O
karanuzarope. KpyroBopor kucinopoga B mpupone. O30H — amioTpornHas
Momudukanus kuciopoaa. O30HOBBIA CJIOW, €ro 3HA4YeHUE I JKUBBIX
OpraHu3MoB. PazpylieHre 030HOBOTO CJOS.

TennoBort 3h(EKT XUMHUECKOW pPEaKluy, TEPMOXUMUYECKHUE ypaBHEHUS,
9K30- U dHJIO0TepMUUYEcKue peakuuu. TommmBo. Mcnons30BaHue yriisi U METaHa B
KadyecTBE TOIUIMBA. 3arpsi3HeHne Bo3ayxa. [loHsTue o mapHukoBoM s dekre.

Bomopon — »memeHT W mpocTtoe BemecTtBo. HaxoxkaeHnue Bomoponaa B
npupoae, GUNYECKHEe ¢ XUMHUYECKHE CBOWMCTBA, NPUMEHEHUE, CIOCOObI
nonyuyeHus. [lonsitue o kucnorax u coysix. Mcnonb3oBaHue BOJOPOJia B KAUECTBE
TOIJIUBA.



Bonma. dusnueckue cBomcTBa BoAbl. Boma kak pactBoputenb. PacTBOpEI.
HacpilieHHbIE M HEHACHIIIEHHBIE PAcTBOPBL. PacTBOPMMOCTH BELIECTB B BOJE.
@dakTOphl, BIUSIONIME HA PACTBOPUMOCTH TBEPABIX M Ta3000pa3HBIX BEIIECTB.
CriocoObl BbhIpaXKeHHs] KOHLIEHTPAIMU PAaCTBOPOB: MAaccoBasi J0Jii pacTBOPEHHOTO
BEILIECTBA, MOJIIpPHAs KOHIIEHTpalus. Poiib pacTBOPOB B MPUPOAE U B JKHU3HU
YeJoBeKa.

Xumudeckne cBoicTBa Bojabl. [loHstne 00 ocHoBaHusax. Ilonstue 00
MHIMKaTOpax. KpyroBopoT Boabl B NPUPOJE. 3arpsA3HEHUE NPUPOIHBIX BO/I.
OxpaHa 1 OYHUCTKA IPUPOJIHBIX BOJ.

Knaccudukanusa neopranumdeckux coenuHenuil. Oxcuapl. Kiaccuduxanus
OKCUJIOB:  coieoOpasywomiue (OCHOBHBIE, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosieoOpasyromue. MexayHapo/Has HOMEHKJIaTypa OKCHIOB. TpuBHAIbHbBIE
Ha3BaHUs OKCUAOB. DU3NUECKUE U XAPAKTEPHBIE XUMHUYECKUE CBOMCTBA OKCHJIOB
(B3auMOJIEHCTBHE C BOJOMW, C KUCIOTAMH U OCHOBAHUSIMHU, C APYTUMH OKCHJIAMH).
[lomy4yeHne OKCHUIOB.

[ToHsiTHE O THAPOKCUAAX — OCHOBAHUSAX U KHUCIOPOACOAEPKAIIUX KUCIOTaX.
Kucnorel. Knaccubukanuss kucior. MexayHapoiHass HOMEHKJIaTypa U
TPUBUAJIBHBIE HA3BaHUS KUCIOT. PU3MYECKHME U XUMUYECKHE CBOMCTBA KHUCIIOT
(B3aUMOJICHCTBHE C METAJJIAMH, C OKCUJIAMU METAJJIOB, OCHOBAHUSIMU U COJISIMU).
Psan aktuBHoctn MmetrawuioB H.H. bekerosa. Ilonmydenue kucnor. Kucmorer B
MPUPOAE, MPUMEHECHUE BAKHEUIIINX KUCIIOT.

OcunoBanus. Knaccudukanuss OCHOBaHM: IIENOYM W HEPACTBOPUMBIC
OCHOBaHUsA. MexXIyHapoIHas HOMEHKJIaTypa OCHOBaHUW. TprBHaJIbHBIE HA3BAHUS
ocHoBaHuM. Illenoumn, ux cBOWCTBA (B3aMMOJICHCTBHE C KHUCJIOTHBIMH OKCUIAMH,
KHCJIOTaMH U COJISIMU) M CIOCOOBI mojydeHusi. HepacTBopumble OCHOBaHUS, UX
CBOICTBA (B3aMMOJIEHCTBHE C KUCIOTAMU) U CIIOCOOBI MOJTyYeHUs. AM(POTEPHOCTb.
[Tonsitue 00 amdOTEpHBIX THUAPOKCHAAX (HA MPUMEPE THUAPOKCHUIIOB ITMHKA U
ATIOMUHUA): XUMUYECKHE CBOMCTBA (B3aUMOJICHCTBUE C KUCIOTAMH U MIEIOYaMH)
Y TIOJTyYEHHE.

Conu  (cpegHue, KuUCTble, OCHOBHBIC, JBOHHBIC). MexayHapoaHas
HOMEHKJIaTypa coJyiel. TpuBUallbHbIE Ha3BaHUA coJie. @Du3nueckue U
XapaKkTEepHbIE XMMUYECKHE CBOWCTBA Ha mpuMepe cpenHux cotie. [lomydenue
COJIEH.

['eHeTnyeckas CBsI3b MEXKY KJIaCCAMU HEOPTaHUYECKUX COCIMHEHMUIA.

DKCHEPUMEHTATIBHOE U3YYEHHE BEILIECTB U SIBIICHUIA:

KOJINYECTBEHHOE ONPEACIICHUE COAEPKAHUSI KHCI0PO/ia B BO3IYXE;

MOJIy4eHHE, COOMpaHKe, PaClIO3HABAHNE U N3YUYEHUE CBONCTB KHCIOPOa;

HAOJIOZICHUE B3aWMOJCHCTBUS BEHIECTB C KHUCJIOPOJOM U YCJIOBHM
BO3HUKHOBEHUS U MPEKPAICHUS TOPEHHUS;



O3HAKOMJICHHUE C 00pa3IiaMu OKCHUJIOB U OTMCAHKE UX CBOMCTB;

MOJy4YeHHe, COOMpaHue, paclo3HaBaHWE WU HU3YYEHHE CBOWMCTB BOJOpPOJA
(ropenue);

B3aMMO/ICHCcTBHE BoAopoa ¢ okcuaom meau (11);

UCCJIEIOBAHUE OCOOEHHOCTE  PacTBOPEHMSI BEIIECTB C  Pa3IUYHOU
PacTBOPUMOCTBIO;

IIPUTOTOBJICHUE PACTBOPOB C ONPEIEICHHON MACCOBOM 0JIEN PACTBOPEHHOIO
BEILIECTBA;

MIPUTOTOBJICHUE PACTBOPOB C OINPEICICHHOW MOJISIPHOW KOHUEHTpaLUHUen
PacTBOPEHHOTO BEIIECTBA;

B3aMMO/ICHCTBHUE BObI C METAJNIAaMH (HATPUEM U KaJIbIIEM );

ONPEAEIECHUE PACTBOPOB KUCIIOT U IEITOYEHN C MOMOIIBIO HHANKATOPOB;

UCCJIeI0BaHNE 00Pa3I[0B HEOPTAHMUECKUX BEIIECTB PA3IMYHBIX KIIACCOB;

u3ydeHue BzaumojeiicTBusa okcuaa menu (I1) ¢ pactBopoM cepHON KUCITOTHI,
KHUCJIOT ¢ METAJUIAMH, PEAKIIMN HEUTpaIU3aluu;

MOJIy4YEHUE HEPACTBOPUMBIX OCHOBAaHMM, BBITECHEHHE OJHOTO MeTajlia
JPYTUM U3 PacTBOpa COJIH;

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

pELIEHHE HKCIEPUMEHTAJIbHBIX 3ada4 1o TeMe «OCHOBHBIE KIACChI
HEOPTaHUYECKUX COCTUHEHUI.

Iepuoanyecknit 3akoH u Ilepuoamueckasi cucreMa XHUMHYECKHX
jemenToB /I. U. MenaesieeBa

Crpoenre aToMoB. XuMHuecKasi CBsI3b. OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE
peaKkiuu.

[lepBble TOMBITKK KIACCUPUKAIIMU XUMHUUYECKUX dJEeMEHTOB. [lonsatue o
rpymnmnax (ceMencTBax) CXOJHBIX DJIEMEHTOB: IIEJIOYHBIX U IIEIOYHO3EMEJIbHBIX
MeTajulax, TajJoreHax, MHEPTHBIX (OJaropoJHbIX) razax. ODJIEMEHTBHI, KOTOpbIE
o0pa3ytoT aM(poTepHbIE OKCHUJIBI U TUIPOKCHIBI.

[lepnoanueckuit 3aKOH. OTtkpsbITHE Ilepnoanueckoro 3aKOHa.
ITepuonnueckas cucrema xumuueckux odnemeHroB [, WM. MeHnneneesa.
Kopotkonepuognas u jaiuHHONepuoaHas ¢opmbl Tadbmuibl «Ilepuonuueckas
cucrtema xumuueckux 3nemeHToB Jl. . MenneneeBay. [lepuoasl u rpynnsl (A- u
b-rpynmsr).

Crpoenue atomoB. CoctaB atomHbIX siaep. M3oTombl. PainoakTMBHOCTD.
DNEKTPOHBL. DJEKTPOHHAsE OpOUTalb. DHEPreTUYECKUEe YPOBHU U TMOAYPOBHU
atoma: S-, p-, d-opOuramu. DNEeKTpOHHBbIE KOH(MUIYPALMH U SJIEKTPOHHO-
rpadudeckue Gopmyiasl aToMOB. DUBNYECKHA CMBICT TOPSIKOBOTO HOMEpA,
HOMEpA TIepHoJia ¥ TPYIIbI dyieMeHTa. CTpOoeHHE JIEKTPOHHBIX 000JI0Y€K aTOMOB
nepBbiX 20 XxumMuyeckux 3eMeHToB Ilepuoauueckoi cucremsl 1. . Menneneena:



pacrpeneneHue JJIEKTPOHOB 110 JHEPreTHYECKMM YpPOBHSAM, HOAYPOBHSAM U
opouransim. Gusnuecknii cmpic [leproanueckoro 3akoHa.

3aKOHOMEPHOCTH HW3MEHEHUS paJuyca aTOMOB XWMHUYECKHX 3JEMEHTOB,
METAJUIMYECKUX M HEMETAJUIMYECKUX CBOWCTB IO TpynnaM ¢ MepuoaaMm.
W3MeHeHne KHUCIOTHO-OCHOBHBIX CBOMCTB COEAMHEHUN XMMHYECKHX AJIEMEHTOB B
nepuoAax M rpynmax. XapakTepUCTHKAa XUMHUYECKOrO JJIEMEHTa II0  €ro
nonokennto B [lepuonnueckoint cucreme /1. U. Menneneesa.

3nauenue [lepuoanueckoro 3akoHa u [leprnoanyeckoil CUCTEMBI XUMAYECKUX
AJIEMEHTOB I Pa3BUTUA Hayku W npaktuku. [[. M. MeHneneeB — y4yeHbIM U
IpaKIaHUH.

DJIEKTPOOTPULIATENIBHOCTh XUMHUYECKUX JJEMEHTOB. XUMHYECKas CBS3b.
Buapl XMMHYECKOM CBSA3W: KOBAJIEHTHAs IOJSIpHAs CBS3b, KOBAJICHTHAs
HENOJISIpHAsl CBsI3b, MOHHAs CBsA3b. MexaHu3Mbl 0Opa30oBaHMsI KOBAJIEHTHOW U
MOHHOHN CBSI3U. DJIEKTPOHHBIE U CTPYKTYpHbIE (opMyiibl BeuiecTB. KaTHoHbBl n
AHUOHBI.

Kpucrammnueckne wu amMopdHble BemecTBa. THMBI KPUCTAINTMYECKUX
pPELIETOK: HOHHAsI, AaTOMHAs, MOJIEKYJISIPHAS U X XapAKTEPUCTUKH.

Crenenp oxucieHus. OnpenesieHHe CTENEHEd OKUCIEHUS aTOMOB B
OuHapHBIX  coeAMHEHUAX.  OKHUCIUTENbHO-BOCCTAHOBUTENBHBIE  PEAKIIHU.
[Iponiecchl OKMCIEHUS M BOCCTAaHOBIEHUSA. OKHUCIMTENM W BOCCTAHOBUTEIIU.
CocraBieHue ypaBHEHUM IPOCTBIX OKUCIHUTEIBHO-BOCCTAHOBUTEIIBHBIX PEAKIIUMN U
paccTaHOBKa B HUX KOA((OUIIMEHTOB METOZOM 3JIEKTPOHHOTO OajaHca.

OKCHEpPUMEHTAIBHOE U3YUECHHE BEIIECTB U SIBJICHUI:

O3HAKOMJIEHUE C 00pa3liaMyd METAJJIOB U HEMETAIJIOB,

MOJEIUPOBAHUE CTPOEHUS MOJIEKYJ IPU TOMOIIA PHUCYHKOB, MOJENEMH,
AIIEKTPOHHBIX U CTPYKTYPHBIX (hOPMYJ;

IIPOBEJEHNUE  OIBITOB, HWJUIIOCTPUPYIOUIUX  MPUMEPBI  OKUCIUTEIBHO-
BOCCTAaHOBUTEJIbHBIX PeaKuil (rOpeHue, peakiuu pas3ioKeHUs, COSTUHEHMUS).

MexnpeaMeTHbIe CBSA3H

Peanmuszanuss MeXNpeIMETHBIX CBSI3€d MPU W3YYEHHH XUMHHM B § Kilacce
OCYUIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIIUX €CTEeCTBEHHO-HAYYHBIX
MOHSATUM, TAK U TIOHSATU, IPUHSTHIX B OTAECIbHBIX €CTECTBEHHBIX HAYKaX.

OO1ue ecTeCTBEHHO-HAYYHbIE TOHATHS: ABJIeHUE (TIpOIlecC), HayuHbIN (axT,
rUIoTe3a, TEOpHs, 3aKOH, aHaliu3, CHHTE3, KiaccU(UKaius, NEePHUOJUYHOCTD,
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, MOJIEKYJa,



CTPOCHUE Ta30B, )KUIKOCTEH U TBEPIBIX (KPUCTAJUIMYECKHX) TEJ, IIEKTPUICCKUAN
3aps], KOJIUIECTBO TETUIOTHI.

buonorus: 6uocdepa, PoTocuHTE3, MPOLIECCH 0OMEHA BEIIECTB.

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

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

9 KIIACC

BemecTBo U XMMHYECKasl peaKUus

[ToBTOpeHue u yriyOieHHe 3HAHUN OCHOBHBIX pPa3felioB Kypca 8 Kiacca.
Crpoenne aromoB. CBoWCTBa aTOMOB  XMMHYECKMX  JJIEMEHTOB, HX
KOJINYECTBEHHBIE 151 Ka4€CTBEHHBIEC XapaKTEPUCTUKH (panuyc,
AIEKTPOOTPULIATEIBHOCTb, SHEprus MOHU3AIUN ). [TocnenoBaTenbHOCTH
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
(9MIEKTPOOTPUTIATETHLHOCTD, OKHCJIUTEIBHO-BOCCTAHOBUTEIIbHBIE CBOWCTBA,
KHCJIOTHO-OCHOBHBIE CBOMCTBA OKCHJIOB U TUAPOKCUIOB) OT CTPOEHHUS 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 XUMUYECKOU CBSI3U.

OCHOBHBIE ~ 3aKOHOMEPHOCTH  NPOTEKAaHUS  XHUMUYECKHX  PEAKIHUM.
Knaccuduxanyss XUMHUYECKUX pEaKIUui MO pa3IuyHbIM TMpU3HAKaM (M0 YUCIy U
COCTaBy YYacTBYIOIIMX B pEakUWUd BEIIECTB, MO TemaoBoMy 3ddexTy, Mo
W3MEHEHUIO CTETICHEH OKMCIIEHUS XMMHYECKUX AJIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHUIO KaTaau3aTopa, Mo arperaTHOMY COCTOSIHUIO PEarupyrolrX BEIIEeCTB).

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



[ToHsiTHE O CKOPOCTH XMMHMYECKOW peakiuu. 3aKOH AEHCTBYIOUIMX Macc.
@dakTopbl, BIUSIOIIME HA CKOPOCTh XMMHUYECKOW pPEaKUHUHU. DHEPrusl aKTHBALUU.
[Tonstue o katanusze. epmeHnTbl. THTrHOUTOPEI.

[TonsiTue 06 0OOpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakiusix. [Tonstue o
XUMUYECKOM paBHOBecuu, mpuHuun Jle Illarenbe. VYcnoBuss cMenieHus
XMMHYECKOTO paBHOBecHUS. DaKTOphI, BIMSIOIIKME HA COCTOSHHE XWMHYECKOIO
paBHOBecus. [IporHosupoBaHre  BO3MOXHOCTHM  NIPOTEKAaHHUS  XHUMHYECKHUX
MpPEBpAIICHU B PA3IMYHBIX YCIOBHUSX HA OCHOBE MPEJICTABICHUN 00 M3YUYEHHBIX
AIEMEHTAaX XUMUYECKOW KHHETUKU U TEPMOANHAMHUKHU.

OKHUCINTENBHO-BOCCTAHOBUTEIIbHBIC peaKkuu. OKkucauTenpHO-
BOCCTAHOBUTEJBHBIE CBOMCTBA XUMUYECKHUX JJIEMEHTOB, 3aBUCUMOCTb OT CTENIEHU
OKHCIICHHs. BakHble OKHCIWTENIM W BOCCTaHOBUTENW. [lepmaHranar kaums
(xapaktepuctuka). CocTtaBieHHe yYpaBHEHHI OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuil ¢ UCTIOIb30BAHUEM METO/1a AJIEKTPOHHOIO OajlaHca.

DJIEKTPOJINTHYECKAsA JHucconmanus. XHUMHUYECKHE pPEaKkIMM B PaCTBOpax.
Teopus  3IEKTPOJIMTUYECKOM  AUcCcoLManMi. PacTBopeHne Kak  (U3MKO-
XUMHAYECKUH npouecc. [lonaTne o ruapatax u KpUCTAIIOTHIAPATAX. DIEKTPOJIATHI
U HE’NeKTpoiuThl. KaThoHbl, aHMOHBI. MexXxaHuU3M AUCCOIMALMA BEIIECTB C
pa3IMYHBIM BHJIOM XHUMHUYECKOW CBs3u. CuibHbIE U ClIa0ble 3JICKTPOJUTHI.
Crenenp gucconuanuy, KOHCTaHTa auccouuanuy. MIOHHOE NMpOM3BENEHUE BOJBI.
Bopoponueiii  nokazarenb. HMHAMKATOpPBI. DJIEKTPOJIUTHYECKAS AUCCOLMALS
KHCJIOT, OCHOBAHUM U COJICH.

Peakuiun nonHoro oOMeHa. Y cioBus MPOTEKaHUS peaKIiii HOHHOTO 0OMEHa.
MonekynsipHble, IOJIHBIE U COKPAIIEHHbIE HOHHBIE YpaBHEHHUs peakiuii. CBoilcTBa
KHCJIOT, OCHOBaHHWII M COJE€ll B CBETE MPEICTaBICHUN 00 3IEKTPOJUTUUYECKON
nucconnanvu. KauectBeHHbIE peakiii Ha NOHBI.

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
HeMeTaJuIoB (TpaduTa U aaMasa), CJIOKHBIX BEIIECTB (XJIOpUIa HATPHSA);

MCCIIEOBAHNUE 3aBUCUMOCTH CKOPOCTH XMMUYECKOU PEAKIUN OT BO3IEUCTBUSA
pa3nuYHBIX (AKTOPOB;

OTBITHI, UJUTFOCTPUPYIOLIUE 00PATUMOCTh XUMUUYECKUX PEaKLnii;

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

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



MpUMEHEHUE UHANKATOPOB (JTAKMyca, METHJIOpamkKa U deHondTarenna) ais
OIIPEJENICHHS XapaKTepa Cpelibl B PACTBOPAX KUCIOT, OCHOBAHUM U COJIEH;

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

pacro3HaBaHUE HEOPraHWYECKUX BEMIECTB C IOMOIIBIO KAaueCTBEHHBIX
pPEaKUNil HA UOHBIL;

pElIeHHE OKCIEPUMEHTAIBHBIX 3a7ad 1o TeMaM: «OKHCIHUTEIbHO-
BOCCTAHOBUTENbHbBIE peakuum», «l'mapomus conei», «DIEKTpPOIUTHYECKAs
JACCOLAALTUS.

HemeTaJsibl 1 MX COeIMHEHUS

OO6mass xapakTepucTuka HemeTauioB. OCOOEHHOCTH CTPOEHHUSI aTOMOB
XUMUYECKUX DJIEMEHTOB, MPOCTBIX BEUIECTB, aymioTponus. OKUCIUTENBHO-
BOCCTAHOBUTEJIBHBIE CBOWCTBA HeMeTawioB. CpaBHUTENIbHAs XapaKTEpUCTHKA
COEIMHEHU HEMETAILIOB.

OO6mrass xapakTepucTuka rajioreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue M (PU3HYECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHoB. XWMHUYECKHE CBOWCTBA Ha MpPUMEpE  XJopa
(B3auMOJIeHiCTBHUE €  MeTalUlaMH, HEMeTa/UlaMH,  BOJIOM,  IIEJI0YaMHu).
XmopoBonopoa. CoJiHass  KHCIOTa, XHMHUYECKHE CBOMICTBA, IOJYYEHHE,
npuMeHeHue. JleiicTBhe Xjopa W XJIOPOBOJAOPOJA HA OPraHU3M YEJIOBEKA.
Baxueimme xnopuabl W HUX  HaxoxaeHue B - nopupone. llonstue o
KHCJIOPOJACOIEPKAIIUX KUCIOTaX 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, METaJJIaMH, KOHIIEHTPUPOBAHHBIMHU
a30THOM u cepHoil kuciotamu). CepoBOJOpOA, CTpoeHue, G(UMYECKUE W
XUMUYECKHE CBOWCTBA (KUCJIOTHBIE M BOCCTAHOBUTEIBbHBIC CBOWCTBA). OKCHIBI
Cepbl KaK MPEICTaBUTENIM KUCIOTHBIX OKCUIIOB. CepHHUCTas KHUCIIOTa U €€ COJIH.
CepHas kuciora, Qu3nueckue W XUMHYECKHE CBOMCTBa (00mIME Kak
npeacTaBUTeNsl Kiacca KuciaoT M crneurduyeckue). Conu CepHON KHUCIOTHI.
XUMHYECKUE PEaKINy, JEKAIINEe B OCHOBE MPOMBIIIJIEHHOTO CIOCc00a MOTy4YeHus
cepHOil KucnoThl. [IpeacraBieHus 0 XUMUYECKOM MPOU3BOJCTBE M CBSI3aHHBIX C
HUM Tipodeccusix. [IpuMeHeHue cepHoil KHUCIOTHI U cyib(aroB. KauecTBeHHbIC
peakuuu Ha cyiabhuTt-, cyabGua- U cyiabdar-annonsl. HaxoxaeHue cepbl U ee
COCOMHEHUN B nOpupoae. XUMHYECKOE 3arpsA3HCHUE OKPYXKAUIEH Cpelbl
COCMHEHUSIMHU Cepbl (KUCIOTHBIE JOXIM, 3arpsA3HEHHE BO3AyXa), CIIOCOOBI €ro
NpeAoTBPAICHUSI.



OObmas xapakrepuctuka 31meMeHToB VA-rpymnmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE CTENIEHU OKUCIICHHUSL.

A3OT, pacmpocTpaHeHue B Mpupoie, (pu3nueckrne U XUMUYECKHE CBOWCTBA
(B3aUMOJIEHCTBHE C METaJUIaMH, BOJOPOAOM, Kuciopoaom). KpyroBopoT 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 (PU3MYECKHE M XUMHUYECKUE
CBOMCTBa (pa3ioXeHHWe U B3aMMOJEHCTBHE CO IIEJI0YaMH), MPUMEHEHUE.
KauecTBenHast peakuus Ha woHbl aMMoHMs. Okcuubl azora (I, I, I, 1V, V).
A3zotucras Kuciaota. A30THasl KUCIIOTA, €€ MoJdy4YeHue, ((PU3nYecKue U XUuMUYECKUe
cBOMcTBa (0OIIME KaK TMPENCTaBUTENSl Kjacca KHUCIOT U cheruduyueckue),
npuMeHeHne. XHUMHUYECKHE PEaklUM, JIeKAIIUe B OCHOBE TMOJIYYCHHS a30THOMN
KHUCIIOTHI B IPOMBITINIEHHOCTH. HuTpaTtsl 1 HUTpUTHL. KauecTBEeHHBIE peakiuu Ha
HUTpAaT- ¥ HUTPUT-AaHUOHBL. XHUMHUYECKOE 3arpsA3HEHHE OKPYXKAIOUIeH Cpeisl
COCMHEHHUSIMH a30Ta (KUCJIOTHBIC JMOXKIW, 3arpsA3HEHHE BO3/AyXa, IMOYBBI H
BOJIOEMOB).

®ochop, ammorponubie wMonudukanuu ochopa (Oenmplii M KpacHBIM
dbocdop), puznueckre U XUMMUYECKHE CBOMCTBA (B3aMMOJICHCTBUE C METajlIaMH,
KHUCTIOPOJIOM, TaJIOTe€HaMU, KOHIIEHTPUPOBAHHBIMHU a30THOM M CEPHOU KUCIOTaMH).
Oxcuasl dochopa (I, V), dochopnas kuciora, Gu3MYeCKUe U XUMUUYECKUE
cBoiicTBa, monyuenue. KauecrBennas peaxius Ha docdar-uonsl. [IpeacraBienus
o ranoreanax docdopa (111, V).

[lonsitTue o0  MHHEpaNbHBIX  yAOOpeHHsiX. A3oTHbIE, (GochopHEbIE,
KOMILJIEKCHbIE  yA00peHus. XUMHUYECKOE 3arpsi3HEHHE OKpYKaroUed Ccpeabl
coeIMHEHUsAMHU a30Ta u docdopa.

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

VYrnepoa, annorponsHsle Mogudukanuu (rpadur, anmas, QyuiepeH, rpades,
HAaHOTPYOKHM), (U3MUECKUE W XUMHUYECKHE CBOMCTBA MPOCTHIX BELIECTB
(B3auMoIeHiCTBHE C MeTa/llaMi, HEMETallaM{, KOHIICHTPHUPOBAaHHBIMU a30THON H
cepHoit kucinoramu). [lonsitue 06 amcopouuu. KpyroBopoT yriepoaa B mpupoe.
Oxcunpl yriaeposna, ux GuU3NUecKue U XMMHUYECKUE CBOWCTBA, JCHCTBUE HA KUBHIE
OpPTraHU3MBI, MMOJYYCHHE W MPUMEHEHHE. DKOJIOTUYECKUE MPOOIEMBbl aTMOCHEPHI,
cBs3aHHble ¢ okcugoM yriepona (IV). VYrompHas kuciora W €€ COJU, HX
bu3nUecKkue U XMMUYECKHE CBOMCTBA, MOJydyeHHWe W mpuMeHeHue. KapOoHartsl,
rUApOKapOOHaThl, WX CcBoWcTBAa. KadecTBeHHass peakius Ha KapOOHAT-MOHBI.
Hcnonp3oBanne KapOOHATOB B OBITY, MEIUIIMHE, MPOMBINIJIEHHOCTH U CEIHCKOM
XO3MCTBE.



[lepBoHa"abHBIE TTOHATHS 00 OPTAaHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yriaepoja: yriieBoJOpoAbl (METaH, 3TaH, 3TUJIEH, All€THICH), 3TAHOJI, TJIMIEPUH,
YKCYCHasi KuciioTa. [IpupoiHbie UCTOYHUKH YTJIEBOJAOPOAOB (Yrodib, IPUPOIHBIN
ra3, He)Th), MPOAYKTHI X MEPEPabOTKU, UX POJIb B OBITY U MPOMBIIUICHHOCTH.
[TonsiTue 0 OMOJOTMYECKU Ba)KHBIX OPraHUYECKUX BEIIEeCTBaX — >KHUpax, Oelykax,
VIJIEBOJaX — W WX POJU B JKU3HM 4YeloBeKa. EJUHCTBO OpraHUYecKUX W
HEOPTaHUYECKUX COCTUHCHUIM.

Kpemuuii, ero ¢usmyeckue u XHUMHUYECKHME CBOWCTBAa (B3aMMOJIEUCTBHE C
MeTaJulaMH, KUCJIOPOJIOM, YIJIEpOJOM, TaJloreHamMu), MOJyYeHUue U MpUMEHEHUE.
Ponb kpeMuus B nipupojie u texuuke. Oxeun kpemuus (1V), kxpemHueBas kuciora,
CUJIMKATBI: (DU3NYECKUE M XMMHUYECKHUE CBOWCTBA, MOJYyYCHUE U MPUMECHEHUE B
OBITY M MPOMBIIUICHHOCTH. BakHelIne CTpOUTENIbHbIE MaTepualibl: KepaMUKa,
CTEKJIO, LIEMEHT, OeTOH, Xkeye300eToH. [IpobieMbl 0e30MmacHOro HMCIONIb30BaAHMS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEAHEBHOM JKU3HHU.

bop. OcobenHoctu crpoenus atoma. OO0mue mpeacTaBieHus: 0 GU3NIECKUX
Y XMMHUYECKUX CBOMCTBaX. bopHas kucmora.

DKCIEpUMEHTATBLHOE U3YUEHUE BEIIECTB U SBJICHUMN:

O3HAKOMJICHHUE C 00pa3laMu MPUPOIHBIX XJIOPHUIOB (TATIOTEHUIOB);

MIPOBEJICHUE OMBITOB, OTPAKAIOIMUX (U3HMUECKHE M XUMHYECKHE CBOMCTBA
raJIor€HOB U MX COCIUHCHMI,

M3y4YE€HUE CBOMCTB COJISTHOM KUCIIOTHI;

MIPOBEICHNE KAaU€CTBEHHBIX PEAKIUN Ha XJIOPHUI-, OPOMHUI- U UOAUA-UOHBI U
HaOJI0ICHHUE MPU3HAKOB UX MPOTEKAHUS;

O3HAKOMJICHHUE C 00pa3IaMu Cephl U €€ IPUPOJTHBIX COCTUHEHUN;

HaOIOJIeHHe — mporecca  OOyIrJIMBaHUS — caxapa  IMOJ  JIEMCTBUEM
KOHIEHTPUPOBAHHOW CEPHOM KUCIIOTHI;

U3yYeHUE XUMHUECKIX CBOWCTB pa30aBIIEHHON CEPHON KUCIIOTHI;

MPOBEICHNE KAYECTBEHHBIX pEakiuid Ha CyabPua-, cyinbPuT- U cyibdar-
WMOHBI ¥ HAOJIIOJIEHUE TTPU3HAKOB UX MTPOTEKAHMUS;

O3HaKOMJIeHWE ¢ (PU3UMYECKMMHU CBOMicTBaMU a3oTa, (ochopa u wux
COEJIMHEeHUM, 00pa3iiaMu a30THBIX U POCPOPHBIX yAOOPEHHUI;

MOJIy4eHHe, coOMpaHue, paclo3HaBaHWE M W3YYCHHE CBOWCTB aMMMAKa,
M3y4YE€HUE CBOMCTB COJIE aMMOHMUS,

MPOBEJICHNE KaUYE€CTBEHHBIX PEaKIMii 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;



O3HAKOMIJIEHHE C MOJENIAMU KPHUCTAJUIMYECKUX PEIIETOK anmasa, rpadura u
dymiepena, ¢ mporeccoM aacopOLUU pPaCTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
YTJIEM U YCTPOMCTBOM NPOTHUBOTasa;

MoJIy4eHue, coOupaHue, paclio3HaBaHUE M M3YYEHHE CBOMCTB YTJIEKUCIIOTO
rasa;

IIPOBE/ICHHE KAauye€CTBEHHBIX pEAaKUUi Ha KapOOHAT- W CHUJIMKAT-WOHBI U
W3Y4YEHHE PU3HAKOB UX NPOTEKAHNUS,

U3y4YeHHUE B3aMMHBIX IPEBPAILICHUN KapOOHATOB U TMAPOKAPOOHATOB;

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

pEILIECHHE SKCIIEPUMEHTANIBHBIX 3a/1a4 110 TeMe « BakHeHIne HeMETaUIbl U UX
COCTUHEHUSD).

MeraJuibl 1 MX COeIMHEHUS

OOmme cBoiictBa MeTayioB. OOmas XapakTepUCTHUKa XUMHYECKHX
AJIEMEHTOB — METAJUIOB HA OCHOBAHMM MX NOJIOXKEHHUs B [leprnonnueckon cucreme
xuMHueckux emeHToB J1. 1. MenneneeBa u ctpoenus aromoB. Meraisl A- u b-
rpymn. CTpoeHHE IPOCTBIX BEIIECTB — METAJLIOB. Meramuyeckas CBI3b H
MeTaJlJTN4ecKasi KpUCTAJUIMUECKas peuieTka (IpUMUTHBHAsA KyOndyeckasi, 00bEMHO-
LIEHTPUPOBAaHHAs KyOuueckas, IPaHELEHTPUPOBAHHAs KyOuueckas,
reKCaroHajibHas IUIOTHOYNAKOBaHHAs). 3aBUCUMOCTh (DU3UYECKHUX CBOICTB
METAJUIOB OT CTPOEHUS KPHUCTAJUIOB. OJEKTPOXMMHYECKUW psl HANPSIKEHUN
MeTasuioB. O0Imue XUMUYECKUE CBOMCTBA MeTauioB. O0IIMe criocoObl MOTyYeHUs
METaJUIOB, METAJLTYPrUsl. DJIEKTPOIU3 PacIljlaBOB U PACTBOPOB COJIEN KaK OJUH W3
cioco0oB TMoJyiyueHusi MeTaioB. [loHATHE O KOPpPO3MM METauIOB, OCHOBHBIE
CcrocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUM,
Opon3a). [IpuMeHeHne MeTaIoB U CIUIABOB B OBITY U MPOMBILIJIEHHOCTH.

Memannwvt A-2pynn

[Ilenounsie meTamel: nosnoxeHue B llepuoamyeckon cucreme XMMHUUYECKHUX
anementoB /. . MenzaeneeBa, CTpO€HHE MX aTOMOB, HaXOXJIECHHE B IPHUPOJE.
duznyeckre 1 XMMHYECKUE CBOWMCTBA (HA MpUMepe HAaTpUsl U Kajusl), MOITyYEHHE.
Oxkcuapl ¥ THAPOKCHUIBI HATPUS U Kayns. [I[puMeHeHne MenoYHbIX METAIIIOB U UX
coequHeHn. buonornueckas poJyib HaTpUs U KaJIusl.

[Ilenoyno3eMenpHbIE META/UIBI MAarHUM W KaJdbLUHM: TIOJOXKEHUE B
ITepuomnueckont cucreMe xumuueckux sneMeHToB Jl. M. MenneneeBa, crpoeHue
MX aTOMOB, HaXOKJICHHUE B ITpupoe. PU3NYecKre 1 XUMUYECKUE CBOMCTBA MarHus
U KanblMs. BaxHeWlnnme coequHEHUs KalblUsd U Marius (OKCUZ, THAPOKCHUL,
COJI), CBOWCTBA, mMpuMeHeHHe. JKecTKOCTh BOJABI M CHOCOOBI €€ YCTpaHEHHS.
KpyroBopot kanblus B IpUpPOLE.



AmoMuHMIL: ostokeHue B [leproauyeckoil cuctemMe XMMUYECKUX 3JIEMEHTOB
J. . Menneneesa, cTpoeHne aTtoma, HaxoKJIE€HHME B npupone. Pusndueckue u
XUMHUYECKHUE CBOICTBa amtoMuHUsA. AMGOTEpHbIE CBOMCTBA OKCUAA U THIPOKCH]IA
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
pUMeEpe CTPOEHUSI aTOMOB XpoMa, MeJiu, cepedpa. BaneHTHbIE COCTOSIHUSI aTOMOB
d-2JIeMEHTOB, CTENEHH OKHCJICHHS AaTOMOB B COCJMHCHHSIX. 3aBHCHMOCTh
KHCJIOTHO-OCHOBHBIX CBOMCTB OKCHIOB M THAPOKCHJOB METAUIOB OT 3HAYECHUS
CTENIEHU OKHCJICHUS 3JIEMEHTA B COCJIMHEHUHU (Ha MpUMEPE COCAMHEHUN XpOoMa).
IlepBoHayYabHBIE ITPEACTABICHNS O KOMIUIEKCHBIX COCAUHEHUSX.

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

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

JKenes3o: crpoeHue aroma, creneHH okucieHus. Haxoxzaenue B mpupoze.
du3nyecKkrne 1 XMMAYECKHUE CBOMCTBA jKelle3a, TpuMeHeHne. buonornueckas posip
xene3a. Okcuapl, ruapokcuabl U comu xkeneza (II) u xenesa (ll), ux cocras,
CBOICTBa M TmoJyiyueHHe. KauecTBEHHbIE peaklMM Ha KaTHOHbI kene3za (2+) u
xene3a (3+). UyryH u cranp — cruiaBbl xenes3a. [Ipon3BoACTBO YyryHa W CTalIu.
DKOJI0ru4ecKue MpoosieMbl, CBSI3aHHbIE C METAJUTYPTUYECKUMU MPOU3BOICTBAMH.

OKCNEPUMEHTAIIBHOE N3YUECHHUE BELIECTB U SIBJICHUI:

O3HAaKOMJIEHWE ¢ oOpa3laMy METAUIOB U CIUIaBOB, MX (PU3UYECKUMHU
CBOMCTBaMU;

MO/JIEJIMPOBAHUE METATUIMYECKON KPUCTATUIMYECKOUN PEIIETKHU;

M3y4YECHUE B3aWMOJCUCTBUS METAJLUIOB C BOJOM, C PACTBOpPAMHU COJIEM H
KHUCJIOT, UCCJIEAOBAaHUE MPOLIECCOB JJIEKTPOJIM3a pacTBOpoB xyopuaa meau (1) u
uoauzaa Kajnus, KOppOo3UHl 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;

MU3YYEHHE NPOLIECCOB IIOIYYEHHS THAPOKCUIOB JKEle3a, MX XUMHUYECKHUX
CBOMCTB,;



M3Yy4YEHHE MPU3HAKOB MPOTEKAHUSI KAYECTBEHHBIX PEAKIIMN HAa MOHBI (MarHusl,
KaJIbIIUSl, A IIOMUHUS, IIMHKA, kene3a (2+) u xene3a (3+), menu (2-+);

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

uccienoBanue aM(pOTEPHBIX CBOMCTB THIPOKCHA ATIOMHHUS, THAPOKCHIA
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
BEILIECTBA U MaTepuaibl, 00JAaCTH MX MpUMEHEHHUs. be3omacHoe HCMOIb30BaHUE
BEILIECTB U XMMHYECKUX peakiuil B ObITy. IlepBasi moMonis Nnpu XUMHYECKUX
05K0Tax Y OTPABJICHUSAX.

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

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

XUMHUYECKOE 3arpsi3HEHUE OKPYXaIoleh cpeibl. DKOJOTUYECKUE TTPOOIEMBI,
CBSI3aHHBIE C COEMHEHUSIMM YIJIEPOJA, A30TA, CEPBI, TSIKEIBIX METAJUIOB. [[oHsATHE
o ITJIK. Ponp XxuMuu B pelieHnr 3KOJI0OTHYECKUX TPOOIIEM.

DKCHEPUMEHTAJIbHOE M3YYEHHE BEIIECTB M SBJICHUN: O3HAKOMIICHUE C
oOpa3naMyu MaTepuajgoB (CTEKJIO, CIIaBbl METAJJIOB, MOJMMEPHBIC MaTepHalbl),
ONPEJNICJICHUE KUCJIOTHOCTH MOPUPOJAHBIX BOJ, MOJECIMPOBAHUE MpoIrecca
00pa3oBaHUs KUCIOTHOTO JA0XK/IS, N3yUYCHHE €r0 BO3JICHCTBUS HA MaTEpPHAJIbI.

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

[Tepunoanueckuii 3akoH u [lepruognueckas cucTteMa XUMAYECKUX JIEMEHTOB B
CBETE MPEACTABJICHUN O CTPOCHUSI aTOMa. 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
XAMHUYECKUX JJIEMEHTOB U UX COCMHEHUN B IEPUOJAX U IPyMIax.

CtpoeHue BellecTBa B TBEPJIOM, KUJIKOM U Ta3000pa3HOM COCTOSIHUH. Buabl
XMMHWYECKON CBSI3U. 3aBUCHUMOCTH CBOMCTB BEIECTBA OT THIA KPUCTAJUIMYECKOU
PEIIETKU U BUIa XUMHUYECKON CBA3U.

Kiaccupukanys XUMHUCCKHX PpEaKIUd 110 Ppa3IMYHBIM  IPHU3HAKAM.
[IporHo3upoBaHre BO3MOXKHOCTH MPOTEKAHUS XUMHUYECKHX IMPEBpAIICHUN B
pa3JIUYHBIX YCIOBHUSIX Ha OCHOBE MPEACTABICHUA XUMHYECKOW KUHETUKH U
TEPMOJIUHAMUKH.

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



CBoiicTBa KHCIIOT, OCHOBaHMH W COJE€dl B CBETE MPEACTaBICHUN 00
ANEKTPOJIUTUYECKOM  JAUCCOIMAIMU U OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIusX.

Mescnpeomemmnbnie ceasu

Peanuzanuss MeXIpeAMETHBIX CBSI3€M MpU HM3yYEeHUHM XMMHHM B 9 Kiacce
OCYILECTBIISIETCS YE€pPe3 HCIOJb30BaHUE KaK OOIIUX €eCTECTBEHHO-HAYYHBIX
MOHSATHUH, TaK ¥ TIOHSATHH, IPUHATHIX B OTACIBHBIX €CTCCTBCHHBIX HayKaX.

OO1Me ecTeCTBEHHO-HAYYHBIC TIOHSTHS: SABJICHHUE (TMPOIECC), HAYYHBIHN (aKT,
TUroTe3a, TEOpHs, 3aKOH, aHalu3, CHUHTE3, KiacCUUKAIMs, MMePUOIUYHOCTD,
HaOJIOICHUE, HKCIIEPUMEHT, MOJEIUPOBAHUE, U3MEPEHUE, MOJEIb, TEXHOJIOTHS,
MaTepualbl.

®dusnka: BEMIECTBO, TeJNO, (U3UYECKUE BEIUYUHBI, CIUHUIBI U3MEpPEHUS,
Macca, 00bEM, KOJIMYECTBO TEIUIOTHI, aTOMBI M MOJIEKYJIbI, arperaTHbIE COCTOSTHUE
BEI[ECTBA, CTPOEHUE Ta30B, KUIAKOCTEHM W TBEPAbIX (KPUCTAUNIMYECKHUX) Tel,
KpUCTAJIMYECKasl pelieTKa, 3JIEKTPOH, SAPO aroMma, MPOTOH, HEUTPOH, HOH,
HYKJIUA/I, ©30TOMbI, KBAHTHI, paJIMOAKTUBHOCTD, aib(a-, OeTa- U raMMa-u3IyucHue,
AIEKTPUUYECKUN 3apsifl, MPOBOJHUKH, MOTYIPOBOHUKHU, TUIJICKTPUKH, COJTHEUHBIN
CIIEKTp, pa3yioKeHUe OeI0Tro CBETa B CIEKTP.

buomnorus: sxocucrema, ouochepa, GoTocHHTE3, MpOIIECCHl 0OMEHA BEIIECTB,
MUHEpPAJIbHBIC yIOOPEHUs, MHUKPOAJIEMEHThI, MAaKpPO3JIEMEHThI, THUTATEIbHbIC
BEIIIECTRA.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNIbl, TOPHBICE TMOPOJIHI,
MOJIE3HBIE UCKOMAEMBIE, TOTLIUBO, BOJIHBIE PECYPCHI, TIJIaHETa 3eMJISL.

TexHonorus: CTPOUTENbHBIE  TEXHOJIOTHUH, CEJIbCKOXO03SIICTBEHHBIE
TE€XHOJIOTHHU, TEXHOJIOTHUHU SJIEKTPOHHON MPOMBIILIEHHOCTH, HAHOTEXHOJIOTHH.



TUTAHUPYEMBIE PE3YJILTATBI OCBOEHMS TIPOTPAMMEBI 110 XUMUA
HA YPOBHE OCHOBHOT'O OBIIEI'O OBPA30BAHUS (YTJIYBJIEHHBINA
VPOBEHD)

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE PE3yNbTaThl OCBOEHHUS MPOTPaMMbl OCHOBHOTO OOIIETO
o0Opa3oBaHUsl JOCTUTAlOTCS B XOJie OOyYeHHs] XMMHUU B €IUHCTBE Yy4eOHOH H
BOCIIUTATEIBLHOUN JIEATEIIbBHOCTH 00pa30BaTEIbHOW OpraHU3allid B COOTBETCTBUU C
TPAAUIUOHHBIMUA POCCUNUCKUMU COLIMOKYJIBTYPHBIMUA U JTYXOBHO-HPAaBCTBEHHBIMU
[EHHOCTSIMU, TPUHATHIMU B OOIIECTBE NpPaBWIAMH M HOpPMaMu TOBEICHUSA U
CIIOCOOCTBYIOT ~IpoIleccaM CaMOMO3HAHUsS, CaMOPAa3BUTHUA U COLMAIU3AIMH
o0yyJarommxcs.

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

1) nIaTpHMOTHYECKOr0 BOCIIMTAHUS:

MPOSIBJICHUE IIEHHOCTHOT'O OTHOIIEHUSI K OTEUECTBEHHOMY KYJIbTYPHOMY,
HAy4YHOMY M HCTOPHUYECKOMY HACIEIUI0, MOHHUMAHWE 3HAYEHUS] XUMHUYECKOU
HAyKW W TEXHOJIOTUU B JKU3HU COBPEMEHHOTO OOIIECTBA, B PA3BUTHH SKOHOMUKHU
Poccuu u cBoero peruosa;

2) rpaskaaHCKOro0 BOCIIUTAHUS:

MPEACTAaBICHUE O COIMAIbHBIX HOpPMax W MpaBUIaX MEXKINYHOCTHBIX
OTHOIIIEHUN B KOJUIGKTUBE, TNPOSIBJICHUEC KOMMYHUKATUBHOM KyJIbTYyphl B
pa3zHo00pa3HON COBMECTHOM JIeITeIbHOCTH;

CTpEeMJICHHE K B3aMMOIIOHMMAHUIO U B3aMMOTIOMOIIH B Tpoliecce y4eOHOU U
BHEYUEOHOM JeATETbHOCTH;

TOTOBHOCTh OIICHMBATh CBOE MOBEICHHUE W TOCTYNKU CBOUX TOBApUIICH C
MO3UIIMU HPABCTBEHHBIX M TMPABOBBIX HOPM C YYETOM OCO3HAHUS TOCJIEICTBUMN
MOCTYTKOB;

3) popMupoBaHUS HEHHOCTH HAYYHOTO MO3HAHUSA:

MHUPOBO33PEHYECKHUE TPECTABICHUS O BEIIECTBE M XUMHYECKOW pPEaKivH,
COOTBETCTBYIOIIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U HEOOXOJUMBIC JIJIs
MOHMMAHUS CYIIIHOCTH HAYYHOW KapTHHBI MUPA;

OCO3HAHUE IIEHHOCTU HAYYHOTO MO3HAHUS JJI1 Pa3BUTHUS Ka)KJAOTO YeJIOBEKa
U TIPOU3BOJUTENHHBIX CHJI OOIIECTBA B II€JIOM, POJIM M MECTa HAYKU «XUMHS» B
CHUCTEME Hay4YHBIX TNPEACTABICHUNA O 3aKOHOMEPHOCTSX Pa3BUTUS IPUPOIBI,
B3aUMOCBS3SIX YEJIOBEKA C MPUPOJIHON U TEXHOJIOTHUYECKOU CPENOH;

MO3HABaTElIbHAsI MOTHBAlUA W WHTEpPEC K OOY4YEHHI0, TOTOBHOCTh W
CIIOCOOHOCTh K CaMOPa3BUTHIO M CaMOOOpA30BaHUIO, K MCCIENOBATEIbCKON



JESTENIbHOCTH, K OCO3HAaHHOMY BBIOOPY HAIlpaBJICHHUS U YPOBHA JajlbHEHIIEro
oOy4JeHHS;

4) BOCIMTAHUS KYJbTYPbI 310POBbS:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKA Ha 3JI0pPOBBIA 00pa3 KU3HU, OCO3HAHHWE MOCIEJICTBUNA U
HENPUATHE BPEIHBIX IPUBBIYCK (YIOTPEOICHUS aKOTr0JIsl, HAPKOTUKOB, KYpPEHHS),
HEOOXOJMMOCTH  COOJIIOJIEHUSI TpaBui OE30MAaCHOCTH TpU  OOpalIeHHuH C
XUMUYECKMMU BEIIECTBAMU B YUYCOHBIX U )KM3HEHHBIX CUTYyAIIUsX;

5) Tpy10BOI0 BOCIIMTAHMS:

dbopMHpoBaHUE IIEHHOCTHOIO OTHONIIEHUS K TPYJIOBOHM IEATENBHOCTU Kak
€CTECTBEHHON MOTPEOHOCTH YEJIOBEKA M K MCCIIEOBATEIBCKOMN NESITEIbHOCTH KaK
BBICOKO BOCTPEOOBaHHOU B COBPEMEHHOM OOILIECTBE;

pa3BUTHE MHTEpeca K npodeccusM, CBA3aHHBIM C XUMHUEH, B TOM YHUCIIE K
npogeccusiM HaydyHOU cdepbl, 0CO3HAHHE BO3MOKHOCTH CaMOpEaJu3alluy B 3TOU
cdepe;

6) ’K0JI0TN4eCKOTr0 BOCIIMTAHUSA:

OCO3HAHHE HEOOXOUMOCTH OTHOIIEHHS K MIPUPOJE KaK UICTOYHUKY KU3HU Ha
3emiie, OCHOBE €€ CYLIECTBOBAHUS;

NOBBIUICHHE YPOBHS SKOJOTMYECKOM KyJbTYphl: MPHOOPETEHUE OIbITa
IUIAHUPOBAHMSI TIOCTYNIKOB UM OLIGHKM MX BO3MOXHBIX TMOCJIEACTBUN IS
OKpYXarolel cpeabl; OCO3HAaHHWE TIJI00aNbHOTO XapakTepa HSKOJOTUYECKUX
npobsieM U MyTed UX pEelIeHUs; CHOCOOHOCTh NPUMEHATh 3HAHMS, MOTy4aeMble
IIPU U3YYEHUU XUMUH, JUISl PELICHMS 3a/1a4, CBSI3aHHBIX C OKPYKAIOILIEH Cpeloi;
AKTUBHOE HEINPUATHE JCUCTBUM, TMPHUHOCAIIMX BpPEH OKPYXKAIOIIEH CpEIE;
OCO3HAHHME CBOEH POJIM KaK IpaKJaHWHA U TIOTPEOUTEINS B YCIOBHUSAX B3aUMOCBSI3H
IIPUPOIHON, TEXHOJOTHYECKOM M COLMAJIBbHOW Cpell; TOTOBHOCTh K YYAaCTHIO B
MIPAKTUYECKOMN IEATENBHOCTH 3KOJIOTHYECKOW HAITPABIECHHOCTH.

METAIIPEAMETHBIE PE3YJIBTATDBI

MetanpeameTHble pe3ysbTaThl 00YYarOMIMXCS, OCBOMBIIMX MPOTrpamMmy IO
XUMHUH OCHOBHOTO 00IIIero 00pa3oBaHusl, BKIIOYAIOT:

YCBOCHHE MEXIUCIUTUIMHAPHBIX (MEKIPEAMETHBIX) TIOHATHH, OTPaXKAIOIINX
MaTepuagbHOE E€IUHCTBO MHpa M TMpolecc IMO3HaHUs (BEIIECTBO, CBOWMCTBO,
9HEprusi, sBJICHUE, HAy4YHbIH (PaKT, 3aKOHOMEPHOCTh, THUIOTE3a, 3aKOH, TEOpus,
HaOJI0/IeHUE, U3MEPEHUE, UCCIIeI0BaHUE, SKCIIEPUMEHT U JPYyTHE);

OBIIQJICHNE YHUBEPCATbHBIMH YYEOHBIMHU ACHCTBHUSIMH (TTO3HABATEIHHBIMH,
KOMMYHHKATHUBHBIMH,  PETYISATHBHBIMH),  BaXHBIMH IS TIOBBIIICHUSA
3¢ (EeKTUBHOCTH OCBOCHHS COJEpXKaHUS Y4deOHOro mnpeamera, (GpopmMupoBaHUS



KOMIIETEHIIMA, @  TaKXKe  IPOEKTHO-HCCIENOBATENbCKON  JEATEIBbHOCTU
o0yJaromuxcs B Kypce XUMUHU;

CIIOCOOHOCTh WX HCIIOJIB30BaTh B YUCOHOM, IMO3HABATEIIHLHOM M COIUATIBLHOM
MIPAKTHKE.

ITo3naBaTe/bHBIE YHUBEPCAJIbHBIC y‘leﬁﬂble HeﬁCTBHH

Ba3oBnle Jjornyeckue 1eiicTBUA:

YMEHUS HWCIOJIL30BaTh MPHUEMBl JIOTUUECKOTO MBINIJICHUSI TPH OCBOCHUHU
3HAHWI: PACKPHIBATh CMBICT XUMHUYECKUX TIOHITHHA (BBIACIATh WX CYIIECTBCHHBIC
MIPU3HAKH, YCTaHABIMBATh B3aMMOCBS3b C JIPYTUMH MOHSATHUSIMH); aHAJIW3UPOBATh,
CpaBHHUBaTh, 0000maTh, BBHIOMpPATh OCHOBaHUA IS KIacCUMUKAIUU U
CHUCTEMATHU3AIMA XUMUYCCKUX BEIICCTB M XUMUUYCCKUX PEaKIIHil; YCTaHABIINBAThH
MPUYUHHO-CJICACTBCHHBIC CBS3M MEXKIYy OOBEKTaMH HW3Y4YCHUS;, CTPOUTH
JOTUYECKAE PpACCYXACHUS (MHIYKTUBHBIC, JEAyKTHUBHBIC, TI0 aHAJIOTHH);
npeasiaraTh KpUTEPUH U BBISBISITH OOIME 3aKOHOMEPHOCTH U MPOTHUBOPEUHUS B
U3Yy4aeMBbIX MPOIECCax M SBICHUSAX; MPOBOJUTH BBIBOJABI U 3aKIIOUCHHUS; YMEHUS
MPUMEHATh B TPOIECCE MO3HAHUS MOHATHS (NIPEIMETHBIE W METalpeaMETHBIC),
CUMBOJIMYECKHUE (3HAKOBBIC) MOJCIIH, UCIIOIh3yeMbIE B XMMHUH, TPEOOPa30BLIBATH
MOJICJIbHBIE MPECTaBICHUS — XUMUUYECKHUM 3HAK (CUMBOJI DJIEMEHTA), XUMUYECKas
dbopmyra U ypaBHEHHE XMMHUYECKOW PEAKIIMU — MPH PEIIeHUH Y4eOHBIX 3ajad; C
y4€TOM OTHUX MOJCJIBHBIX TPEACTABICHUN XapaKTepU30BaTh HM3ydaeMble
XUMHUYECKHE BEIIECTBA U XUMUYCCKHE PEAKIIHH.

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

YMEHHSI TIPUMEHATh METOJbl HAYyYHOTO ITO3HAHHUS BEIICCTB W SBJIICHUN Ha
OMIIUPUYECKOM M TEOPETUYECKOM YPOBHIX B Yy4eOHOW TO3HABATEIBHON U
MIPOCKTHO-HUCCIIEA0BATEIILCKON IEITeTHOCTH,

YMEHUS HCIOJIb30BaTh TOCTABIICHHBIE BOIPOCH B KauyeCTBE HHCTPYMEHTA
MTO3HAHUS M CAMOCTOSITCIILHO CTAaBUTh BOIIPOCHI;, aHATU3UPOBAaTh (PAKTHI, BHISBISATH
u QopMynmupoBaTh MpodJieMy, ONMPENeNsATh IEJb W 3aJadd, COOTBETCTBYIOIIUE
pEIICHUIO MPOOIIEMBI; TIpeIaraTh OMMCATEIBHYIO I 00BSICHUTEIBLHYIO THIIOTE3Y
U OCYHIICCTBJIATH €€ TPOBEPKY; YMEHHS IPOBOJWTH H3MEPCHHSI HEOOXOIMMBIX
napamMeTpoB, BBIUKUCICHUS, MOJCIUPOBAHUE, HAOMIOACHUS ¥ OKCIEPUMEHTHI
(peanmpHBIE W MBICICHHBIE), CAMOCTOSITEIPHO TPOTHO3UPOBATH PE3YJIbTATHI,
dbopmynrpoBaTh 0000IIEHUS W BBIBOJABI MO pe3yjbTaTaM IMPOBEIACHHOTO OIBITA,
WCCJICIOBAHMSI, COCTABJIATH OTUET O MPOJICIIaHHOMN paboTe;

Pa6ora ¢ undpopmanmeii:

YMEHUSI OPUEHTHUPOBATHLCS B PA3IMYHBIX UCTOYHHUKAX WH(GOpMAIUU (HayIHO-

MOMyJIsipHAsl JIUTEpAaTypa XUMHUYECKOTO COJACPIKAHUSA, CIPABOYHBIE TIOCOOUS,



pecypcsl MHTepHeTa); aHanu3upoBaTh HHPOPMAIUIO U KPUTUIECKU OLIEHUBATh €€
JIOCTOBEPHOCTh M HENPOTHUBOPEYMBOCTh, OTOMpaTh M HHTEPIPETHPOBATH
uHPOpPMAIIMIO, 3HAYUMYIO JJI PEIIeHUs y4eOHOM 3aJauu; yMEHHUS NPUMEHSTh
pa3auuHble METOAbl M (OpPMYJIUpPOBaTH 3alpoChl MpPU TIOUCKE U OTOOpE
uHpOpMallui, HEOOXOIMMOUN Jid BBINOJHEHHUS Y4YEOHBIX 3a]ad; HCIOJb30BaTh
UHPOPMAIIMOHHO KOMMYHHMKATHUBHBIC TEXHOJOTHH M Pa3IMYHbIE MOHCKOBBIC
CHCTEMBI; CAMOCTOSTEIHHO BBIOMpATh ONTHUMAIBHYIO (QOpPMY MpeICTaBICHHUS
uHpopMaluu (cxeMbl, rpaduku, AUarpaMMbl, TaONMIbI, PUCYHKH U Jpyrue
(GOopMbI); YMEHHS HCIOJIb30BaTh HAYYHBIN SI3bIK B KAu€CTBE CPEIACTBA pabOTHI C
XMMHUYECKON HH(OpMAIMe; TNPUMEHATh MEXKIpeAMeTHble ((u3nueckue u
MaTE€MaTUYECKHE) 3HAKU U CUMBOJIBI, (hOpMyJibl, aOOpeBUaTypbl, HOMEHKIATYDY,
UCIIONB30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CHMBOJMYECKHE  CPENCTBA
HaIJISTHOCTH.

KOMMyHl/IKaTHBHLIe YHUBEPCAJIBHBIC yqeﬁmﬂe IlCﬁCTBHSIZ

1) ymenust oOmieHust (MMCbMEHHON M YCTHOM KOMMYHHUKAIIUAHN):

MPEACTABIATh TMOJYUYEHHBIC PE3YJIbTaThl MO3HABATEIBLHOM JIESITEIHLHOCTH B
YCTHBIX W THCHMEHHBIX TEKCTaX; IyOJIMYHO BBICTYyNaTh C MPE3CeHTaIeH
pEe3yIbTAaTOB BBIMIOJIHEHUS XUMHUYECKOTO HJKCIEpPUMEHTa (MCCIeI0BaTEeNIbCKON
71a00paTOPHOM MJIM MPAKTUYECKON paboThI, yueOHOTO MPOEKTA); B XOJI€ JUaiora u
(1K) TUCKYCCUU 3a71aBaTh BOMPOCHI IO 00CYK/1aeMOW TeM€e M BBICKA3bIBATh UJIEH,
dbopMyIUpOBaTH CBOM MPEJIOKEHHUSI OTHOCUTENIBHO BBITIOJHEHUS TPEIJIOKEHHON
3a/1ay.

2) ymeHus y4eOHOTO COTpYAHUYECTBA (TPyIIOBas KOMMYHHUKAITHS):

y4acTBOBaTh B TPYMIOBBIX (opMax pabOTHI: TUIAHUPOBATH OPTaHU3AIUIO
COBMECTHOM padOThl, OMPEACNISITH CBOIO POJIb, PACHpEACsaTh 3aJaud MEXIY
YJICHAMH TPYIIBI; BBITOJHITH CBOIO 4YacTh pPabOThl, KOOPAWHUPOBATH CBOH
JNEUCTBUS C ACUCTBUSAMH NPYTUX WICHOB KOMAaHBI, OMPEACIATh KPUTCPUU TI0
OIICHKE Ka4yeCTBa BBHITIOJHEHHON pabOTHI; peliaTh BO3HUKAIOIIME MPOOIEeMbl Ha
OCHOBE ydeTa OOIMWX HMHTEPECOB M COIVIACOBAHMS TIO3WIIMI, y4acTBOBAaTh B
o0CyXJeHnl, OOMEHE MHEHHMSIMH, «MO3TOBOM INTypMe» U JApyrux Qopmax
B3aUMOJIEUCTBHSI.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIC YUeOHbIE 1eliCTBUS

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



YMEHHsI peliath yuyeOHble M MCCIEAOBATEIbCKUE 33Jaud: CaMOCTOSITENIbHO
BBIOMPATh CIOCOO pelIeHHs y4eOHOU 3a1auu (CpaBHUBAaTh HECKOJIBKO BapUAHTOB
pelieHus, BbIOMpaTh HaubOoiee MNOAXOMSIIMA C YYETOM CaMOCTOSITENBHO
BbIJIEJICHHBIX KPUTEPUEB), IUTAHUPOBATh CBOIO PA0OTY MPHU PELIECHUN y4eOHOU WU
UCCIIEIOBATENbCKOM  3aJaud; HAa  OCHOBE  IIOJYYEHHBIX  pE3ylbTaTOB
dbopMynupoBaTh 000OIIEHHS U BBIBOJBI, MPOTHO3UPOBATH BO3MOKHOE DPAa3BUTHE
IPOLECCOB; AHAIU3UPOBATH PE3YJBTAThl: COOTHOCUTb CBOM JIEHCTBUSA C
IUIAHUPYEMBIMH  pE3yJIbTaTaMU, OCYIIECTBIATh CAMOKOHTPOJIb J€ATEIbHOCTH;
KOPPEKTHUPOBATH CBOIO AESTEILHOCTh HA OCHOBE CaMOaHaIN3a U CAMOOLIEHKH.

HPEIMETHBIE PE3YJIbTATDBI

[IpeameTHbIE pE3yNbTaThl OCBOEHUS MPOrpaMMbl MO XUMHUU OCHOBHOIO
oOmiero oOpa3oBaHUsI Ha YIUIYOJIEHHOM YPOBHE MMEIOT OOIlEee CoJepkKaTeabHOE
AP0 C TMPEAMETHBIMHM pe3yjbTaTaMU 0a30BOrO YpPOBHSI, COIJIACOBAHBI MEXIY
co00i, YTO TO3BOJIIET PEAIU30BHIBATH YIIyOJIEHHOE H3Y4YeHHE KaKk B paMKax
OTIEIBHBIX KJACCOB, TaKk M B paMKax pealu3allid WHIUBHIYaJIbHBIX
00pa30BaTeIbHBIX TPACKTOPUA, B TOM YHCIIE UCIOJIb3Ysl CETEBOE B3aUMOJICHCTBHUE
opranuzauud. Ilo 3aBeplieHHH pealn3aluy NPOrpaMMbl YrIyOJIEHHOTO YPOBHS
oOyuJaroluecs: CMOTYT JeTajJbHee OCBOMTH MarepHall, OBJIAJAETh PacIIUPEHHBIM
KpPYroM MOHSATHI U METOJIOB, peliaTh 3a/1a4u 00Jiee BBICOKOTO YPOBHSI CJIOKHOCTH.

[TpenMeTHbIE pe3ynbTaThl BKIIOYAIOT: OCBOCHHE OOYYaOLIMMUCS HayUHBIX
3HaHWM, yMEHUH U CHocoOOB NEWUCTBUM, creuuduueckux Mg TpeIMETHOU
o0nactTu «XUMUS»; OCHOBbl HAYYHOTO MBIIUICHUS; BUABl JIE€ATEIBHOCTH IO
NOJyYEHUI0O HOBOTO 3HAHMS, €ro UHTEepIpeTaluy, NpeoOpa3oBaHUI0 U
OPUMEHEHUI0O B paA3IMYHbIX YYE€OHBIX M peajbHBIX JKU3HEHHBIX YCIIOBUSX;
00€ecreynBalOT BO3MOXKHOCTh YCIEIIHOTO OOYy4YeHHUs Ha CJEAYIOIIEM YPOBHE
oOpa3zoBaHus.

K xoniy oOyuenus 6 &8 kaacce y oOydaromierocs OyayT chopMupOBaHbBI
CIICAYIOIINE TPEIMETHBIC Pe3yJabTaThl H3YYCHHS XUMHH Ha YIrIyOJICHHBIM
yYpOBHE:

pacKpbIBaTh CMBIC] OCHOBHBIX XHUMUUYECKHUX TOHSATHUH: aToM, MOJEKYJa,
XUMHUUYECKUU JJIEMEHT, METajll, HeMeTalll, ajuIoTPOIMs, IPOCTOE BEIECTRBO,
CJIO)KHO€ BEIIECTBO, CMeCh (OJHOPOJHAsT W HEOJHOPOJHAs), BaJCHTHOCTD,
OTHOCHUTEJIbHAsI aTOMHAsi U MOJIEKYJISIpHAasi Macca, KOJMYECTBO BEIECTBA, MOJb,
MOJISIDHAsE Macca, MaccoBasl [0S XHMHYECKOrOo JJIEMEHTa B COEJUHEHHH,
MOJISIpHBIN 00BbEM, OTHOCUTENbHAS TUIOTHOCTh Ta30B, OKCHUJ, KICIIOTa, OCHOBAHUE,
cojib, amM(OTepHbI OKcua, amM(pOTEpHbIA THUIPOKCHA, XHMHYECKash peakius,



KJaccu(UKaIMs peakIuii: peakiui COCIUHCHUS, PEAKIIUU Pa3I0KCHUsI, PEaKITUU
3aMEIICHHsI, PEAKIMd OOMEHa, 9K30- W JHIOTEPMHUYCCKHE PEAKINH, TEIJIOBOU
ahdeKT peakiuu; AAPO aTOMa, AICKTPOHHBIM CIIOM aroMa, aTOMHas OpOUTab,
paguyc aTomMa, XMMHUYECKasl CBSI3b, MOJISIPHAS M HEMOJIAPHAsl KOBAJEHTHAs CBS3b,
WOHHAas CBSI3b, HOH, KaTUOH, AaHWOH, pacTBOp, MaccoBasi JOJi1 BEIIECTBA
(mpolieHTHasi KOHIIEHTpAlusi) B pacTBOpe, MOJSIpHAS KOHIIEHTpAllMs BEUIECTBA B
pacTBOpE;  BIEKTPOOTPUUATEIIBHOCTh, CTEINECHb OKHUCJIEHHUS, OKHCIUTEIN |
BOCCTAHOBUTEIH, OKHCIICHHE u BOCCTAHOBJICHHE, OKHCIIUTENIBHO-
BOCCTAaHOBUTEJIbHBIE PEAKLIUU, METO/I dJICKTPOHHOTO OajaHca;

WUIKOCTPUPOBATh  B3aMMOCBA3b OCHOBHBIX XUMHUYECKUX TIOHATHA H
MIPUMEHATH T MOHITHUS MPHU OMMMCAHUU BEIIECTB M UX NPEBPAILICHUN;

UCIIOJIB30BaTh XUMHUUYECKYI0 CUMBOJIMKY JJISI COCTaBJIeHUsI (hOpMYJT BEIIECTB
Y YPAaBHEHUM XUMUUYECKUX PEAKLINN;

OTPEJIENSITh BAJICHTHOCTh aTOMOB JJIEMEHTOB B OMHApHBIX COCAMHEHUSX,
CTENICHb OKHUCJICHHUSI AJIEMEHTOB B OWHAPHBIX COCIUHEHUSX, MPUHAJICKHOCTh
BEILECTB K ONPEACICHHOMY KJIAaCCy COEIMHEHUH 1o (GopMyiam, BUIAbl XUMUYECKON
CBsI3U (KOBAJICHTHOUN M MOHHOW) B HEOPTaHUUECKUX COCTUHEHUSX;

pPaCKpbhIBaTh CMBICI 3aKOHOB COXPAHEHUS MacChl BEUIECTB, IIOCTOSIHCTBA
cocraBa, [lepmommueckoro 3akona [[. WM. MeHnneneeBa, aTOMHO-MOJIEKYJISPHOU
TEOPHUH, 3aKOHAa ABOTAaIpO U €T0 CIEACTBUM, IPEACTABICHUNA O HAYYHBIX METONAX
MO3HAHMS, B TOM YHCJIE OKCIECPUMEHTAIBHBIX M TEOPETUUECKUX METOAAX
VICCJIEIOBAHUS BEIIECTB U U3YUYCHUS XUMUYECKUX PEAKIUN;

JEMOHCTPUPOBATh TOHMMAaHUE TIEPUOJAUYECKON 3aBUCHUMOCTH CBOMCTB
XMMHUYECKUX JJIEMEHTOB OT UX MOJIO)KEHUSA B [lepuoanueckon cucreme:

OMHUCHIBATH W XapakTepuszoBaTh Tabmuunyro Qopmy Ilepuoguyeckon
CUCTEMbl XMMUYECKHX JIEMEHTOB: pa3inyaTh MOHSATUS «TrjaBHas noiarpynna (A-
rpynmna)» u «nobounas noarpynmna (b-rpymnma)», «Manesie mepuoab» U «OO0JbIINe
IIEPUOIBI»;

COOTHOCUTH 0003HAYEHUs, KOTOpble UMetoTcsl B Tabnuie «llepuonnueckas
cucreMa xuMmudeckux oneMeHtoB J[. WM. MenaeneeBa», C€  YHUCIOBBIMHU
XapaKTepUCTUKAMH CTPOCHHUS aTOMOB XMMHYECKHMX JJIEMEHTOB (COCTaB U 3apsijl
sqipa, 00IIIee YMUCIIO0 AIEKTPOHOB U PACTIPEIEICHUE UX 0 JIEKTPOHHBIM CJIOSIM);

OOBSICHATH CBS3b TMOJIOKEHUS OdJeMeHTa B llepuommyeckoil cucreme cC
pacupeneaeHueM dJICKTPOHOB IO SHEPreTUYECKUM YPOBHAM, IMOJYPOBHSIM U
OopOUTAJIIM aTOMOB MEPBBIX YETHIPEX MEPUOJIOB;

KJIacCU(PUIMPOBATh XUMHYECKUE DJIEMEHTHI, HEOPTraHWYECKHUE BEIECTBA,
XUMHUUYECKUE peakuu (110 YUCIY U COCTaBY YYaCTBYIOIIUX B PEAKIIUH BELIECTB, MO
TeroBoMy G DEKTy);



XapaKkTepu30BaTh (OMHUCHIBATh) (PHU3UUYECKHE U XMMHYECKHE CBOWMCTBA
MPOCTBIX U CIOXKHBIX BEIIECTB: KUCIOPOJa, BOAOPO/A, BOIbI, OOIINE XUMUYECKUE
CBOMCTBA OKCHOB, KHUCJIOT, OCHOBAaHUN M COJIEH, TC€HETUYECKYIO CBSI3b MEXKIY
HUMH, NOATBEP)KIasi NpUMEpaMU MOJIEKYJISIPHBIX YpPaBHEHHH COOTBETCTBYIOIIMX
XUMHUYECKUX PEaKLINi;

OIHKCHIBaTh POJIb KUCIOPOJAa, BOJAOPOIA M BOJBI B MPUPOJIHBIX MPOIIECCax, B
KUBBIX OpraHU3Max, UX MPUMEHEHHE B PA3IMYHBIX OTPACISAX MPOMBIIIICHHOCTH,
BO3MO>KHOE HCII0JIb30BaHUE B COBPEMEHHBIX TEXHOIOTHSIX;

OOBSICHATH U TMPOTHO3UPOBATH CBOWCTBA BEIIECTB B 3aBUCUMOCTU OT HX
COCTaBa U CTPOEHUS, BO3MOYKHOCTU IPOTEKAHUS XUMHYECKHX IpPEBpALICHUN B
pa3IMYHBIX yCIOBHSIX;

BBIUUCIISTh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO U MOJIIPHYIO MAacChl BEIIECTB,
MOJIIPHYIO MacCy CMECH, MOJIBHYIO JIOJIF0 XUMUYECKOIO 3JIEMEHTAa B COEIUHEHUH,
MacCOBYIO JIOJIF0 XMMHUYECKOIO 3JEMEHTa MO (QopMyJie COCTUHEHUs, HAXOJIUTh
IpocCTeiIIyo (GOpMyITy BEIIECTBA MO MAaCCOBBIM MJIM MOJBHBIM JOJISIM 3JIEMEHTOB,
MacCOBYIO JIOJIIO BEIIECTBAa B PAcCTBOPE, MOJSIPHYIO KOHIIEHTPAIIMIO BEIIECTBA B
pacTBoOpe, MPOBOJAUTH PACUETHI 110 YPABHEHHSIM XUMUYECKON PEAKIINH;

IPUMEHATh OCHOBHBIE OIEPAIM MBICIUTEIBHON NEATEIBHOCTH — AHAIU3 U
CUHTE3, CpaBHEHUE, 0000I1IeHNE, CUCTEMAaTU3AlINIO0, KIACCU(PUKALIUIO, BbISBICHUE
NPUYUHHO-CICICTBEHHBIX CBsSI3€ — I W3YYCHHs] CBOWCTB BEIIECTB U
XUMHYECKHUX PEeaklii, eCTECTBEHHO-HAYyUYHbIE METOJbI TIO3HAHUS — HAOIO/ICHUE,
U3MEpEHHEe, MOJEIUPOBAHUE, SKCIEPUMEHT (peajbHbli U MBICICHHBIN) — AJIs
OCBOEHUS YUEOHOT'O COJCPKAHUS;

pacKpblBaTh  CYIIHOCTh IPOLIECCOB OKUCJIEHHMS M  BOCCTaHOBJICHMS,
COCTaBIISITh YPAaBHEHHS TMPOCTHIX OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEaKIUi
(METOI0M 3JIEKTPOHHOTO OallaHca);

YCTaHaBIMBATh CBSI3U MEXIy pealbHO HaOII01aeMbIMH XUMHUYECKUMHU
SBJICHUSIMU U TPOLIECCAMU, MTPOUCXOSAIIMMUA B MAaKpO- U MHUKPOMHUPE, OOBIACHATD
IPUYUHBI MHOTOOOpa3nsi BEUIECTB, COOTHOCUTh XUMUYECKUE 3HAHUSI CO 3HAHUSAMU
JIPYTUX YY4EOHBIX MMPEIMETOB;

coOnogaTh  mpaBuia  Oe3omacHOW  paboThl B jabopaTopuu  IpH
UCIIOJIb30BaHUU XMMHUYECKOM TMOCynbl M O0OpyIOBaHMs, a TakkKe IIpaBHiia
oOpallleHus] ¢ BEIIeCTBAMU B COOTBETCTBUU C HMHCTPYKIHUSMH BBIIOJHEHHUS
7a00paTOPHBIX OMBITOB M MPAaKTUYECKUX PadOT MO MOJYYEHUIO M COOMpaHUIO
ra3oo0pa3HbIX BeIIeCTB (BOAOPOAA U KHUCIOPOAA), MPUTOTOBICHUIO PACTBOPOB C
ONpENeNeHHOW  MaccOBOM  JIoJied  pacTBOPEHHOTO  BEILECTBA,  PEIICHUIO
HKCIEPUMEHTAIbHBIX 3a7ad 1o TeMe «OCHOBHBIE KIACChl HEOPTraHUYECKHX
COCIUHCHUI;



JEMOHCTPUPOBATh  BJIQJICHUE OCHOBAMH XHMHYECKOW TIPaMOTHOCTH,
BKJIIOYAIONIEH yMeHHUs1 0€30MacHOro OOpalleHus ¢ BEIIeCTBaMH, HUCIOIb3yeMbIMU
B TIOBCETHEBHOM KU3HM, & TAKKE 3HAHHWE MTPABUJI MOBEACHUS B LIEJIAX COCPEKECHUS
3JI0POBbsI 1 OKPY>KAIOIIECH Cpe/Ibl.

K xoHmy oOyuenuss ¢ 9 knacce y oOyuwaromierocs OyayT copMHUpPOBaHbI
CIICyIOIe TPEIMETHBIC pe3ydbTaThl HW3YYCHHS XUMHUH Ha YIIyOJICHHBIM
YpOBHE:

PACKpBIBATH CMBICI OCHOBHBIX XUMUYECKUX MOHATHIN: XUMUYECKUNA 3JIEMEHT,
aTOM, MOJIEKyJa, WOH, KAaTHOH, AaHUOH, OJJEKTPOOTPULATEIILHOCTb, CTEIICHb
OKHUCJICHHS, XUMUYECKasl peaKkIlusi, TerIoBor 3P heKT peakiuu, MOjib, MOJISPHBIMI
00BbEM, pacTBOp;

AIEKTPOJIUTBI, HEIJICKTPOIUTHI, SJICKTPOIUTAYECKAS] NUCCOLUUALUSA, PEAKIUN
MOHHOTO OOMEHa, TUIPOJU3 CoJied, oOpaTUMble M HEOOpaTHMbIE pPEAKIUH,
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKLHWHU, OKHUCIUTENIb, BOCCTAHOBUTEIID,
OKUCJICHME U BOCCTAaHOBJICHHME, OJICKTPOJU3, aIoTponusi, amMpOTEPHOCTH,
XUMHYECKasi CBA3b (KOBAJEHTHAs, MOHHAs, META/UIMUECKasi), MEXKMOJICKYIISIPHbIC
B3aMMOJICHCTBUSL (BOJOPOAHAsl CBsA3b, CWiIbl Ban-nep-Baanbca), KoMIUIEKCHBIC
COCJIMHEHUS, KPUCTALTNYECKUE DPEIIeTKH (MIPUMHUTHBHAs KyOuueckas, 00bEMHO-
LHEHTPUPOBAHHAS KyOuJeckas, rpaHEelEeHTPUPOBAHHAS KyOudeckas,
reKCcaroHajbHasl IJIOTHOYIAKOBAaHHAS), KOPPO3Us METAJJIOB, CIUIABBI, CKOPOCTH
XAMHUYECKON PEAKINH, KaTAJIN3, XUMUUYECKOE PABHOBECUE, IIIEMEHThI XUMHYECKOU
TEPMOJMHAMUKH KaK OJHOM M3 TEOPETUUECKUX OCHOB xumuu; [T/K;

WJUTIOCTPUPOBATh  B3aMMOCBSI3b  OCHOBHBIX XUMHYECKUX IIOHATUH W
IIPUMEHATH T MOHITHUS PU ONIMCAHUU BEIIECTB U UX MPEBPAILICHUN;

MCIIOJIb30BaTh XMMHUUYECKYI0 CUMBOJIMKY JJISI COCTaBJieHUsI (hOpMYJT BEIIECTB
Y YPAaBHEHUM XUMUYECKUX PEAKIINIM;

ONpPEAEHATh BAJICHTHOCTh U CTEIEHb OKHUCJIECHUS XUMHUUYECKHUX DJIEMEHTOB B
COEQUHEHUSAX PA3JIMYHOIO COCTaBa, MPUHAICKHOCTh BEUIECTB K ONPEACIEHHOMY
KJIACCy COEIMHEHUU 1Mo (opmyiaM, BHUIBI XMUMHYECKOW CBSI3M (KOBAJICHTHOM,
WOHHOM, METAJNTMYECKOW) B HEOPTaHUYECKUX COCIUHECHUSX, 3aps]l HMOHA MO
XUMHUUYECKON (popMyrie, xapakTep Cpellbl B BOJHBIX PacTBOpax HEOPraHUYECKHUX
COEQVMHEHUN, TUIl KPUCTAJUIMYECKOUN PEIIETKU KOHKPETHOTO BEILIECTBA;

packpbiBaTh cMmbIcH Ilepuomnueckoro 3akona J[. WM. MeHnneneeBa wu
JIEMOHCTPUPOBATH €r0 IOHUMAHUE:

OMHUCBHIBATh W XapakTepu3oBaTh TaONMMuHyr ¢opmy Ilepuoanueckoit
CUCTEMBbl XMUMHMYECKHMX DJIEMEHTOB: pa3inyaTh MOHATUA «A-Tpynna» u «b-
TPYIITIay, «MaJbie IIEPUOIBDY U «OOJBITHE TIEPHOIBIY;



OOBSCHATH CBS3b TMOJOXKEHUS OdJIeMeHTa B llepmogmyeckoil cucreme cC
pacrpesieIeHUeM JJICKTPOHOB IO SHEPreTUYECKUM YPOBHSIM, MOIYPOBHSIM H
OpOUTAISIM aTOMOB TIEPBBIX YETHIPEX MTEPHOJIOB;

BBIICNISATH OOIHME 3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB AJIEMEHTOB U HUX
COEJIMHEHUN (KUCIOTHO-OCHOBHBIX U OKUCIUTEIbHO-BOCCTAHOBUTEIHHBIX CBOMCTB
OKCHUJIOB Y THAPOKCHUJOB) B MpeJeax MaJbIX MEPUOJIOB U TJIaBHBIX MOJTPYII C
Y4E€TOM CTPOCHHS UX aTOMOB,;

pacKpbIBaTh CMBICI TEOPUU AJIEKTPOJIUTUUECKON TUCCOMALINY, 3aKk0oHa ['ecca
U €ro CIEICTBUM, 3aKOHA JCHCTBYIOIIMX MAacC, 3aKOHOMEPHOCTEW H3MEHEHUS
CKOPOCTHM XHMMHUYECKOW PEaKIMW, HANOpaBJICHUS CMEMICHUS XUMHUYECKOTO
PABHOBECHS B 3aBUCUMOCTH OT Pa3INYHBIX (DAKTOPOB;

KJIaCCU(UIIMPOBATh XHUMHYECKHUE HJIEMEHThI, HEOPraHWYECKHE BEIIECTBA,
XUMUYECKHUE peakinu (10 YUCIIY U COCTaBY YYaCTBYIOUIUX B PEAKIMU BEUIECTB, IO
TersIoBoMy 3(deKkTy, Mo arperaTHOMYy COCTOSHHUIO PEAareHTOB, MO W3MEHEHUIO
CTEIICHEW OKMCIICHUSI XMMHYECKHX JJIEMEHTOB, MO OOpPAaTUMOCTH, IO YYaCTHUIO
KaTajan3aropa);

XapakTepu3oBaTh (OMUCHIBaTh) OOIIME XUMUYECKHE CBOICTBAa BEIIECTB
pPa3IMYHBIX KJIACCOB HEOPTaHUYECKUX COCAMHEHUU, MOATBEPXKAAs 3TO OMHCAHUE
NpUMEpaMH  MOJIEKYJIIPHBIX M  HOHHBIX  yYPAaBHEHHM  COOTBETCTBYIOIIMX
XAMHUYECKUX PEAKIUN;

COCTABJISITh YPABHEHHUSI: DIIEKTPOIUTHUYECKON TUCCOLMALUN KUCIOT, IIeI0Yei
W COJIeH; TOJHBIE M COKpAICHHbIE YPAaBHEHUS pEaKIil HMOHHOrO OOMEHa;
peakiui, MOATBEPKIAIOIINX CYHIECTBOBAHUE T'E€HETUYECKON CBSI3U MEXIY
BEILIECTBAMHU PA3JIMYHBIX KIJIACCOB;

pacKpbIBaTh  CYIIHOCTh MPOIECCOB THUIPOJM3a COJEH  MOCPEICTBOM
COCTaBJICHUSI KPATKUX HMOHHBIX U MOJIEKYJSPHBIX YPAaBHEHUN peakiui, CyIIHOCTh
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIHMl  MOCPEACTBOM  COCTaBJICHUS
AJIEKTPOHHOTO OalaHca dTUX PEaAKITUH;

MpeACKa3bIBaTh XapaKTep Cpe/lbl B BOJHBIX pACTBOpPAx COJICH;

XapakTepu3oBaTh (OMUCHIBaTh) (UBUYECKHE U XUMHUYECKHE CBOWCTBA
MPOCTHIX BEUIECTB (KUCIOPO, 030H, rpaduT, anmas, KpeMHHi, 0op, a30T, pocdop,
cepa, XJop, HATPUi, KaJuil, MarHui, KaJIbIUM, ATFOMUHUH, KEI€30, ME/lb, LIUHK,
cepeOpo) U 00pa30BaHHBIX MMHU CJIOKHBIX BEIIECTB, B TOM YHCJIE WX BOJHBIX
pacTBOpPOB (aMMHaK, XJIOPOBOJOPO, cepoBoaopos, okcuasl yriaepoma (I, 1V),
kpemuaus (1V), azora (I, I, I, IV, V) u docdopa (lll, V), cepur (IV, VI),
CEepHHCTas, cepHasi, a30THas, (ocdopHas, yroabHas, KpEMHHEBas KHUCIOTHI,
okcuzibl U ruapokcuabl MetamwioB |A-IIA-rpynn, amomunusa, meau (Il), uunka,
xenesa (11 u 11));



MOSICHATH COCTaB, OTHEIBHBIC CIOCOOBI TMOMYYEHUS W CBOWCTBA CIIOKHBIX
BEIIECTB (KHUCIOPOACOACpKAIINE KHUCIOTHI XJIOpa, a30THCTasA, OOpHas, yKCycHas
KHUCTIOTHI U MX coiiu, ranorenuasl kpemuus (IV) u ¢ocdopa (Il u V), oxcun u
ruapokcu xpoma (1), mepmanranar kaaus;

ONMKCHIBATH POJIb BAXKHEHIIINX MU3ydyaeMbIX BEIIECTB B MPUPOIHBIX MpOIeccax,
BIIUSTHUC HA KUBBIC OPTaHU3MbI, IPUMEHEHHE B PA3IMUHBIX OTPACIISIX IKOHOMHUKH,
UCIIOJIb30BaHUE JIJISl CO3/IaHUS COBPEMEHHBIX MAaTEPUajIOB U TEXHOJIOTHIA;

MPOBOJUTH PEAKIIMU, MOATBEPXKIAIOIINE KAYECTBEHHBIM COCTAaB Pa3IMYHbIX
BEIIIECTB, PACIO3HABATh OIBITHBIM IyTEM COJEpKalllMecs B BOJHBIX PacTBOpPAX
HOHBI: XJIOpUA-, OpOMUI-, MOIUI-, Cylbdar-, docdar-, kapboHaT-, CHUIUKAT-,
cynbduT-, cymbpua-, HUATpaT- W HUTPUT-WOHBI, THUIPOKCHI-HOHBI, KATHOHBI
aMMOHUSI, MarHus, Kajabllys, aTlOMUHUS, Keie3a (2+) u xenesa (3+), meau (2+),
IIUHKA;

OOBSICHATHh U MPOTHO3UPOBATH CBOMCTBA BAXKHEUIIIMX M3y4aeMbIX BEIIECTB B
3aBHCHUMOCTH OT UX COCTaBa U CTPOCHUS, IPUMEHEHHE BEIIECTB B 3aBUCUMOCTH OT
WX CBOMCTB, BO3MOXXHOCTh MPOTEKAHUS XUMHUYCCKUX MPEBPAIICHUN B Pa3TUIHBIX
YCIIOBHSIX HAa OCHOBE PACCMOTPCHHBIX 3JIEMEHTOB XUMHUYECKOH KHHETHKU U
TEPMOIMHAMHUKHU;

BBIYHCIIATh OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MAacChl BEIIECTB,
MAacCOBYIO JOJI0 XHMHUYECKOTO JJIEMEHTa MO (QopMyJie COSAMHEHHUS, MACCOBYIO
JIONII0 BEIIECTBA B PACTBOpPE, MOJBHYIO JIONI0 XHUMHYECKOTO DJEMEHTa B
COCIMHEHUU, MOJISIPHYIO KOHIIGHTPAIlMIO BEIIeCTBA B PAaCTBOpPE, HAXOAUThH
pocTenIyo (popMyIly BelecTBa Mo MacCOBBIM HIIA MOJBHBIM JOJISIM 3JIEMEHTOB,
MIPOBOJIUTH PACUETHI MO YPABHEHUSIM XUMHYECKUX PEAKIMI ¢ yYeTOM HEI0CTaTKa
OJTHOTO W3 PEAareHTOB, MPAKTUYECKOTO BBIXOAA MPOJYKTa, 3HAYCHHS TEIIOBOTO
s dekra peakiuu, onpeaesisiTh COCTaB CMECEil;

coOmoaTh mpaBuWia  Oe3omacHOW  paboTel B jabopaTopuu  TpH
UCIIOJIb30BAaHUU XUMHUYECKOM TIOCYIbl M OOOpyJOBaHUS, a TakXkKe IMpaBuiia
oOparieHrsi ¢ BEMIECTBAMH B COOTBETCTBHM C HMHCTPYKIHUSMH BBITTOJTHCHHS
7a00paTOPHBIX OMBITOB M MPAKTUYECKUX PadOT MO MOJYYEHUIO W COOMpaHUIO
ra3oo0pa3HbIX BeEIIECTB (aMMHUaka M  YIJEKHCIOro Ta3a) M PEUICHUIO
DKCIIEPUMEHTANFHBIX 3a7ad 10 TeMaM Kypca, TMPEIACTaBIsATh PE3yIbTaThl
AKCIIEpUMEHTa B (popMe BBIBOJIOB, JOKA3aTEILCTB, IPaUKOB, TAOJIHI] M BBISBISATH
IMIUPUIECKHE 3aKOHOMEPHOCTH;

MPUMEHSATh OCHOBHBIE OIEpAIlMU MBICIUTEIBHOW IEATEIBHOCTH (aHANIHM3 H
CHUHTE3, CpaBHCHHE, O0O0O0OIIEHNWE, CHCTEMAaTHU3aIlUi0, BBIABICHUE IPUUYUHHO-
CJIE/ICTBEHHBIX CBSA3€H) MPU M3YYEHUU CBOMCTB BEIIECTB U XUMUYECKUX PEAKIIUM,
BJIAJIETh €CTECTBEHHO-HAYYHBIMH METOJIaMHU TMMO3HaHUs (HAOII0JIeHUE, U3MEpPEHNE,
MOJICJIMPOBAHUE, IKCIEPUMEHT (PEaibHbIA U MBICTICHHBIN);



OpUMEHATH  MpaBwia  0Oe3omacHOro  oOpallleHuss ¢ BEIHIeCTBAMH,
UCIIOJIb3yEMbIMH B TIOBCEAHEBHOM JKM3HM, IIpaBWia IMOBEAEHUS B LEIAX
cOepexeHus: 3J0pOBbS M OKPYKAIOIIEH NPUPOIHOM Cpenbl, NOHUMAaTh BpeEn
(OMmacHOCTh) BO3JCUCTBUS HA JKUBBIE OpPraHU3Mbl OMNpPEAEIECHHBIX BEIIECTB,
MOSICHATh Ha MPUMEPAX CIMOCOObl YMEHBIIIEHUS U MPEAOTBPALICHUSI UX BPEIHOIO
BO3/ICICTBHSI, 3HAUCHUE )KUPOB, OCJIKOB, YTIEBOIOB /AJIsi OPraHU3Ma YeI0BEKa;

UCIIONIb30BaTh MOJY4YEHHBIC MpeNcTaBiIeHus O cdepax MpodecCHOHaTBLHON
NeSTEIbHOCTH, CBSI3aHHBIX C HAYKOW U COBPEMEHHBIMH TEXHOJIOTHSIMU, KaK OCHOBY
JUIsl Ipo(hecCHOHaNbHON OpUEHTAllMd U 11 OCO3HAHHOT'O BBHIOOpAa XMMHUU Kak
npoQHUIBHOTO TMpeAMeTa MPU NPOJOIKEHUU OOyUYEeHHs] Ha YpPOBHE CPEIHETro
oO1iero oOpa3oBaHus;

y4acTBOBaTh BO BHEYPOYHOW MPOEKTHO-HCCIIEIOBATENBCKON AESATENbHOCTU
XUMHUYECKON W XUMHUKO-3KOJOTMYECKOW HamnpaBICHHOCTH, MPHOOPECTH OIBIT
IPOBEJCHUS YUYEOHBIX UCCIIEI0OBAaHUN B YCIOBHUSAX 00pa30BaTEIbHBIX OpraHu3alui,
a TaK)Ke OpraHu3aiuil (IEHTPOB) IOMOTHUTEILHOTO 00pa30BaHUs ICTEH.



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB u (uudposrie)
KoHTpoJibHbIE IIpakTH4eckue
n/n TeM IPOrpaMMabl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paszgea 1. [lepBoHayaibHble XUMHUYECKHE TOHATHUS
XuMust — BakHast 00J1aCTh
1.1 €CTECTBO3HAHMSI M MIPAKTHYECKOM 10 2
JEeSATEIbHOCTH YeJIOBEKa
BemecTBa u xumuueckue
1.2 28 1
peakiuu
Htoro no paznemny 38
Pa3nen 2. BaxkHeiiine npeacrtaBuTe/ M HEOPraHMYECKUX BellleCTB
Bosnyx. [IonsTue o razax.
2.1 19 1 1
Kucnopon. Oxcunbr
Bonopona. Ilonstue o kucinorax u
2.2 8 1
COJIAX
Bona. PactBopsl. [Tonsitue 00
2.3 P 18 1 1
OCHOBaHHSIX
OCHOBHBIE KJIacChl
24 . 16 1 1
HEOPraHUYECKUX COCAMHEHUI
Hroro 1o pasneny 61

Paspnen 3. llepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. U. MenaeseeBa. CTpoeHne aToMoOB.
XI/IMI/I‘ICCKaH CBA3b. OKI/ICJIl/lTeJILHO-BOCCTaHOBI/ITeJIbHl)le peammn




[Tepuonnueckuii 3aKOH U
[lepuonnueckas cucrema

3.1 18
XAUMHYECKUX djeMeHToB /I, U.
MenaeneeBa. CtpoeHue aToma
XUMHYECKAS CBA3b.
3.2 OKUCIINTEIIBHO- 16
BOCCTAHOBUTEJILHBIE PEAKITUN
Hroro mo pazueny 34
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 136

[NPOTPAMME




9 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undgposBbie)
Ne n/m Konrpoabnbsie IIpakruueckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTshI pecypeni
Pa3zgea 1. BemmecTBo 1 XUuMH4YecKasi peakius
11 [loBTOpEeHue u yriay6ienue 3HaHUK O 3
' BEILIECTBE
12 OcHOBHBIE SaKOHOMePHOCTI/I MIPOTEKAHUS 14 1 1
XUMHYECKHUX PEaKIUii
13 DNeKTpOIUTHYECKAs JUCCOLHALINS. 14 1 5
XUMUYECKUE Peaklui B pacTBOPax
Hroro mo pazueny 36
Pa3nes 2. HemeTanibl M MX COeIMHEHHUS
51 OO61mas xapakTepUCTHKa XUMUYECKUX 3 1
' aneMeHToB VIIA-rpynmsl. ["anorenst
OO11ast XapaKTepUCTHKA XUMHUYECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 10
COCIIMHEHUS
OO11ast XapaKTepUCTHKA XUMHYECKUX
2.3 aneMeHToB VA-Tpynmsl. A30T, Gpocop u ux 12 1
COEIIMHEHUS
OO01mmast XxapaKTepPUCTHKA XUMHYECKIX
2.4 anemeHToB |VA-rpynnsl. Yriepoa u 13 1 2
KpPEMHUU, UX coequHeHus. bop
Hroro 1o pasneny 43




Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

3.1 OO01111€e cBOMCTBA METAIIJIOB 10
3.2 Baxneiime MeTamisl ¥ UX COSIUHEHUS 22 2
Wroro no pazueny 32
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
41 BemectBa 1 Matepuaibl B )KU3HU YEJIOBEKA. 5
' OCHOBBI PKOJIOTHYECKON IPAMOTHOCTH
Htoro no pazneny 5
Pa3znen 5. O0001menne 3HAHUH
51 [ToBTOpEHKE M 0000IIICHNE 3HAHUIA 10 5
' OCHOBHBIX Pa3zesioB KypcoB 8—9 Ki1accoB
Hroro mo pazueny 10
PeszepBHOe Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 11




HOYPOYHOE IINTAHUPOBAHHUE
8 KUIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

KoHnTpoJubHbIe

Bcero
padoThI

IIpakTHYeckue
padoTshI

JlaTa
H3y4eHust

JJIeKTPOHHbIE
undgpoBbie
o0pa3oBaTeJibHbIE

pecypchl

[Ipeamer xumun. Ponb XUMUU B KU3HA
qeJIoBeKa

ITousitre 00 HUCTOPpUHU BOSHUKHOBCHUA U
Pa3BUTHUA XUMUHU. XUMHS B CUCTEME HayK

Tena u BemecTBa. OU3NYICCKHUE U
XUMHYECKHE CBOIICTBA BEIISCTB
duzndeckre U XUMHUYECKUE SIBICHUS
[TonsaTHe 0 TeOpEeTUYECKUX METOAaX

MIO3HAHMS B €CTECTBEHHBIX HayKax.
HcTouHnkn xuMndeckoi nadopMariu

HpeJICTaBJ'IeHI/ISI O HAYYHOM ITO3HAHWH Ha
SMIMPUYECKOM YPOBHE: Ha0JIO/IEHNE,
U3MEpeHue, SKCIIEPUMEHT, MOJICITTUPOBAHHE.
[TonsiTe 0 MeTo/1aX PabOThI C XUMUYECKUMHU
BemecTBamu. O60pyn0BaHNE NIKOJIBHOM
XUMHUYECKOH J1abopaTopun

[TpakTrueckast padora Ne 1 o teme
"IIpaBuiia paboTHI B 1aGOpaTOPUU U MPUEMBI
oOparieHus ¢ 1abopaTOPHBIM
obopynoBanuem"

YucThie BelecTBa U CMECH




CriocoOsI pa3aeneHus cMecei

[TpaxTrueckas padota Ne 2 o Teme

10 "Pa3znenenue cmeceil (Ha npuMepe OYMCTKU
MOBapeHHOM commn)"

11 ATOMBI 1 MOJIEKYJTBI

12 XUMHUYECKUE IIEMEHTBI

13 [IpocThie U CIIOXKHBIC BEIIECTBA

14 BeniectBa MoJieKyIsIpHOTO U
HEMOJICKYJIIPHOTO CTPOCHHUS

15 Xumuyeckasi popmyina. BaneHTHOCTh aTOMOB
XUMHUYECKHUX IJIEMEHTOB

16 3aKOH OCTOSIHCTBA COCTaBa BEIIECTB

17 OrnpezenieHre BAJIGHTHOCTH aTOMOB T10
dbopMysiaM OMHAPHBIX COCTUHEHHIA

18 OTHOcCuTeNbHAs aTOMHAs Macca.
OTHOCUTENBbHAs MOJIEKYJISIpHAsl Macca
BrrunciieHus OTHOCUTENIBHON MOJIEKYIISIPHOM

19 MaccChl BEIIECTB, MOJIIPHON MacChl, MacChl
BEILECTB U KOJUYECTBA BELIECTBA

20 MaccoBas 10J1s1 XUMHYECKOTO 2JIEMEHTA B
COCTMHEHUU

91 Brruucnenust MaccoBoi A0JIU XMMHUYECKOTO
aeMeHTa 1o popMylie CoeMHEHHUS

99 Haxoxnenue npocreiimieit popmyIbl
BEILECTBA [10 MACCOBBIM JIOJSIM AJIEMEHTOB
Breraucnenus mpocreiimeit Gopmysl

23 BEIIECTBA IT0 MACCOBBIM HIIH MOJIbHBIM

JOJISAM DJICMCHTOB




24

Konnuectso Bemectsa. Moib

BzanmocBs3p KOJIM4YE€CTBA, MacCcChl U YHCJIa

25 CTPYKTYPHBIX €IMHUI] BEIIECTBA

26 MoutsipHast Macca CMECH BEIIECTB

97 MoubHas A0JIS XUMHYECKOTO DJICMCHTA B
COCIMHEHHH

28 Haxosxnenue npocreiimeis Gopmyiibt
BEIIECTBA 10 MOJIbHBIM OJIIM 3JIEMEHTOB

29 XUMUYECKUE ABIECHUA. XUMUYECKask PeaKIus
U €€ IpU3HAKU

30 3aKOH COXpaHCHHS MAaCChI BEIECTB

31 ATOMHO-MoJeKysgpHas Teopusi. JKu3Hb u
nesstenbHOCTHL M. B. JIomoHOCOBa

32 XUMHYECKUE YpaBHEHUS

33 Tunbel XUMHYECKUX PEaKIHi
Pacuérel mo XuMHUYECKUM ypaBHEHUSIM

34 KOJIMYECTBA U MAacCChl HCXOIHBIX BEILIECTB HIIH
MPOJIYKTOB PEaKLUU
Brruucnenus no ypaBHEHHUSIM XUMHYECKOU

35 peaKIu: KOJIMYeCTBa BEIIECTBA, MACCHhI 110
W3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
pEareHToB WK MPOJYKTOB PEaKLIUU
Brerunciienus no ypaBHEHUSIM XUMUYECKOU

36 peaKIu: KOJIMYeCTBa BEIIECTBA, MACCHI 11O
M3BECTHOMY KOJIMYECTBY BEIIECTBA, MacCe
peareHTOB WJIA MPOJTYKTOB PEAKIINH

37 O00011eHNEe U cUCTEMATH3AINs 3HAHUHI

38 Kontponbnas padora Ne 1 o Teme




"BemecTBa 1 XuMHueCKUe peakiuu'

39 Bo3nyx — cmech ra3os. [lonstue o razax.

40 3akoH ABorapo. MomnsipHblil 00bEM ra3os
Brrunciienus 00bEMa, KOJIMUECTBa BEIECTBA

41 rasa 1o U3B€CTHOMY €r0 KOJIUYECTBY
BEIIeCTBa, 00BEMY

42 OTHOCHUTENBHAS INIOTHOCTh Ta30B

43 BrranciaeHnss oTHOCHUTEIBLHOM INIOTHOCTH
ra3oB
OnpeneneHre OTHOCUTENbHOM

42 MOJIEKYJIIPHOM MacChl ra3000pa3HOTO
BEIIIECTBA 10 M3BECTHON OTHOCHUTEIBHOM
INIOTHOCTH
BoruncneHust OTHOCUTENBHOM MOJIEKYIISIPHON

45 MacCHI T'a3a 10 U3BECTHOM OTHOCUTEIIFHOMI
INIOTHOCTH

46 OOBbEMHBIE OTHOIIIEHUS Ta30B MIPH
XUMHYECKHUX PEaKIIMIX

47 Brruucnenust 00bEMOB ra30B 10 YPaBHEHHUIO
XUMUYECKON peaKun

48 Kucnopos — 3JIeMEHT M IPOCTOE BEILIECTBO

49 Oxcuabl

50 CnocoObI OTy4YeHUsT KUCJIOPO/ia B
1a00paTOPUN U TPOMBIIIIIICHHOCTH
[IpakTuueckas padora Ne 3 o reme

51 "Tlony4yenue 1 coOupaHue KUcIoposa,
M3y4YeHUE €ero CBOMUCTB"

52 KpyroBoport kucioposa B mpupojie




53

O30H — aJUIOTPOMHAS MOJU(PHUKAIIHSA
KHCIIOpOJa

54

55

56

57

TemnoBoit 3 PekT XuMUIeCKON peakIium,
TEPMOXUMHUYECKHE YPABHEHUS, IK30- U
SHIOTEPMUYECKUE PEaAKIINH

Tomnupo. Ucnons3oBanue yrisl 1 ME€TaHa B
Ka4deCTBC TOIIJIMBA. 3an5[3HCHI/IC BO3ayXa.

Boruncnenus no ypaBHEHUSIM XUMHYECKOM
pEaKIuu: KOJIMYECTBA BEIIECTBA, 00bEMA,
MAaccChl IO U3BECTHOMY KOJIMYECTBY
BellecTBa, 00bEMY, MacCe peareHToB WK
MPOJYKTOB PEAKIIUU

KonTponbnas paborta Ne 2 o reme "Bo3ayx.
Kucnopona. Oxcuasr"

58

59

BOI{OpO}I — DJICMCHT U IMPOCTOC BCUICCTBO

Crioco0bI nostyueHust BOA0Poia B
71a00paToOpUu U MPOMBILIUIEHHOCTH

60

[IpakTuueckas pabora Ne 4 o Teme
"I[Tonyuyenue u cobupanue BoIOpoaa,
U3Y4EHHUE €r0 CBOWCTB"

61

62

63

Hcnons3oBanne BOIOPO/Ia B KAUECTBE
TOIJINBA

ITonatue o kuciorax u consax. Cocras
KHUCJIOT U cojeH

Brruucienus o0b€Ma, KOIMYECTBA BEIECTBA

ra3a o U3BECTHOMY €ro KOJIMYECTBY
BEIIIECTBA UIIH 00BEMY

64

Brruucnenust 00bEMOB ra30B 110 ypaBHEHHIO




XAMHYECKOU peaKkuu

65

Brruucienus no ypaBHEHUSIM XUMHYECKOU
peaKIuu: KOJIMYECTBA BEIIECTBA, 00hEMA,
MAcCCBhI TI0 U3BECTHOMY KOJIMYECTBY
BEIeCTBa, 00BEMY, MacCe pEareHTOB WIH
MPOJYKTOB PEAKITUN

66

67

dusnyeckue ceoiictsa Boanl. Boga B
pupojIe

AHanu3 ¥ CUHTE3 — METO/Ibl U3yUCHHUS
cOCTaBa BOIBI

68
69

XUMHYECKHE CBOUCTBA BOAEI

CocTtaB oCHOBaHUH

70

71

72

73

74

PactBopsl. PacTBOpHMOCTB BelECTB B BOJIE

Hacelimiennsie 1 HeHACHIIICHHEIE,
KOHLEHTPUPOBAHHBIE U pa30aBII€HHbIE
pacTBOpHI

CriocoOb! BbIpaXKeHUsI KOHIIEHTPALUU
pPacTBOPOB: MaccoBas J0Js1 pAaCTBOPEHHOTO
BEIIIECTBA, MOJISIPHAsl KOHIIEHTPALUs

[IpakTuueckas pabora Ne 5 o Teme
"ITpuroToBieHNE paCTBOPOB C OIIPEIEIEHHON
MacCOBOM J0JIed pacCTBOPEHHOTO
BeniecTBa. [ [puroroBienue pacTBOpoB C
OIPEIENEHHON MOJIIPHOM KOHLIEHTPALMEN
pacTBOpEHHOTO BellecTra

Boruncnenus ¢ UCronb30BaHUEM MTOHATHS
«MaccoBasi JA0JIs BEIIECTBA B PACTBOPE)

75

Brramcnenns ¢ ncnojb30BaHNEM HOHSITHS




«MOJISIpHAsi KOHLEHTpaLUs PACTBOPEHHOTO
BEIIIECTBA»

Ponb pacTBOpOB B IPUPOJAE U KU3HU

76 yenoBeka. KpyroBopot Boibl B Ipupo/ie

77 3arpsizHeHue npupoaHbix Boa. OxpaHa u
OUYHMCTKA IPUPOJIHBIX BOJI.
Brrurcnenus ¢ ucmoib3oBaHueM IpadUKoB

78 PacTBOPUMOCTH JJISl pacu€TOB
pPacTBOPUMOCTH BEIIECTB

79 BrrurcnieHus ¢ HCIOIb30BAHUEM MTOHSATHS
«MaccoBasi OIS BEIIECTBA B PACTBOPE»
Borurcnenus ¢ UCMONb30BAaHUEM MTOHATHS

80 «MOJISIpHAsI KOHIEHTpAIUs PACTBOPEHHOTO
BEIIECTBAY
Boruncnenus ¢ ucnonb3oBaHueM rpaduKoB

81 pPacTBOPUMOCTH AJIs1 PACUETOB
pPacTBOPUMOCTH BEIIECTB

82 O00011IeHNE U CUCTEMATU3AIMs 3HAHUN

83 Konrtponbnas padora Ne 3 o Teme
"Bomopon. Bona. PactBopel. OcHoBanus"

84 Oxkcupsl: cocTaB, KnaccupuKaius,
TPUBUAIbHBIE HA3BAHUS

85 [Tony4yeHne 1 XUMHYECKHE CBOMCTBA OKCHIIOB

86 [TonsiTHE O TUAPOKCHUIAX — OCHOBAHUSAX U
KHCIIOPOJICOICPIKAIUX KHCIOTaxX

87 DuU3NYECKUe U XUMUYECKHE CBOMCTBA KUCIOT

88 [Tonyuenne kucnor

89 Krnaccudukanus ocHOBaHUH




90

[I1€noun, UX CBOKCTBA U CIIOCOOBI MOTY4EHUS

91

92

HepacTBoprMbIe OCHOBaHHS, HX CBOWCTBA U
CIOCOOBI IOJTyYEHUs

[Tonsitre 06 aM(OTEpHBIX THIPOKCHUIAX:

XUMHYECKHE CBOMCTBA U MOIY4YECHHUE.
[IpruMeHeHne BaKHEUIIINX OCHOBAHUHN

93

Counu: coctaB, kiaccuukanus,
TPUBHUAJIbHBIC Ha3BaHUS

94

95

dusnyeckue U XUMUYECKHUE CBOMCTBA COJIEH.
[Tonyuenue conent

I'eneTnyeckas cBs3b MEKAY KilaCCaMU
HCOPIraHUYCCKUX COG,Z[I/IHeHI/Iﬁ

96

[IpakTuueckas padora Ne 6. Pemenue
SKCIICPUMCHTAJIBHBIX 3a/1a4 110 TEMC
«OCHOBHBIE KJIaCCHI HEOPTaHUIECKUX
COCIMHEHUN»

97

Brruucnenus no ypaBHEHHUSIM XUMHUYECKOU
peaKI1K: KOJIMYECTBA BEIIECTBA, 00BbEMA,
MAaccChl 10 U3BECTHOMY KOJIMYECTBY
BEIeCTBa, 00BEMY, Macce peareHTOB WiIn
IIPOJIYKTOB PEAKLIUU

98

BI)ILII/ICJ'IGHI/ISI MacCChbI nponyKTa pCaKIII/H/I 10
U3BECTHOU Macce OJTHOTO U3 UCXOTHBIX
BEILIECTB, B3STOTO B BUJIE PAaCTBOPA,
COJIEpXKAIIEero ONpeaeIEHHYI0 MaCCOBYIO
JIOJIIO pAaCTBOPEHHOTO BELIECTBA

99

KonTponbnas padota Ne 4 o reme
"OCHOBHBIE KJIacChl HEOPTaHUYECKUX




coequueHui"

[IepBble NOMBITKU KJIACCU(PUKALIUU

100
XUMHUYECKHX IJIEMEHTOB

101 [TonsiTHE O TPYIITaX CXOIHBIX AJIEMEHTOB

102 DJeMeHTHI, KOTOpbIe 00pa3yIoT aMmpoTepHbIe
OKCHJIBI ¥l TUAPOKCHUIBI

103 [lepuoanueckuii 3akoH. OTKpBITHE
[Tepuoanyeckoro 3akoHa
KopotkoneproaHasi 1 JUIMHHOTICPUO/THAST

104 dbopwmsl [Tepuoanueckoi cucTeMbl
XUMHU4YeCKUX 31eMeHToB .M. Menneneesa

105 [lepuonst 1 TpynmbI

106 OCHOBHBIE CBEJICHUSI O CTPOCHUHU aTOMOB

107 CocTaB aTOMHBIX si7IEp

108 W30TOMBI KaKk pa3HOBUIHOCTH aTOMOB
XUMHYECKOT0 JIEMEHTa

109 ONEKTPOHBI

110 DneKTpoHHas OpOUTaIb

111 DHepreTudyeckue YpoBHU U TOyPOBHH
atoma; S-, p-, d-opburanu

112 ONEeKTPOHHbIE KOH(UTYpAIH U AIEKTPOHHO-
rpaduueckue GopMyJibl aTOMOB
CrtpoeHue IeKTPOHHBIX 000JI0YEK aTOMOB

113 nepBbIX 20 XUMHYECKHUX JIEMEHTOB
ITepuoanueckoit cucremsl /.. Menneneena

114 3aKOHOMEPHOCTH U3MEHEHHS pajnyca

aTOMOB XUMHYCCKHUX DJICMCHTOB,




METaJUIMYECKUX U HEMETAJUTMYECKUX CBOMCTB
10 TPpyNIaM U nepruojam

M3MeHenne cBOMCTB COEMUHEHUI

115 XAMHYECKHX 3JIEMEHTOB B IIEPUOJAX U
rpymnmnax
XapaKTepucTUKa XMMHUYECKOTO 3JIEMEHTA I10

116 ero noyioxkeHuto B [leprognyeckoit cucreme
.. Menneneena
3nauenue [leproandeckoro 3akoHa u

117 [Teproanueckoi CHCTEMbl XUMUYECKUX
3JIEMEHTOB JJIsl Pa3BUTHUS HAYKU U IPAKTHKU

118 DIEKTPOOTPUIIATEIIBHOCTh XUMUYIECKUX
3JIEMEHTOB

119 KoBasienTHas nossipHas CBA3b

120 KoBasneHTHas HenossipHast CBsI3b

121 Honnag cBs3b

122 DNEKTPOHHBIE U CTPYKTYpPHBIE (POPMYITBI
BEILIECTB

123 Kpucrannuyeckue u amopdHbie BemecTra

124 TUMBl KPUCTAITUTHUECKUX PEHIETOK U UX
XapaKTePUCTUKU
[TprunHB MHOTOOOpA3Us BEIIECTB,

125 3aBHCUMOCTH CBOMCTB BEIIIESCTB OT COCTaBa U
CTpOCHUS

126 CreneHb OKHUCIIEHUS

127 OKHMCIUTENbHO-BOCCTAHOBUTENIBHBIE PEAKIINU

128 XUMHUUYECKHE dIIEMEHTHI — OKUCIUTEIN U

BOCCTaHOBHUTCIIN




CocraBiieHU€ ypaBHEHUN OKUCIUTEIBHO-

129 BOCCTAHOBUTEJIBHBIX PEAKIIHA, METOJ] 1
3JIEKTPOHHOTO OaaHca
Brrunciienus no ypaBHEHUSIM XUMUYECKOU
peaKIuu: KOJIMYECTBA BEIIECTBA, 00hEMA,

130 Macchl 110 U3BECTHOMY KOJIMYECTBY 1
BellecTBa, 00bEMY, Macce peareHToB WK
MPOJYKTOB PEAKIIUU
Brerunciienus npocrenieid MoJIeKyJIpHOU

131 (opMyITBI BemIeCTBa MO N3BECTHBIM 1
MaCCOBBIM JIOJISIM 3JIEMEHTOB

132 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN 1

133 KonTponbnas padorta Ne 5 o reme 1
"Ctpoenue atroma. XuMU4eCKas CBSI3b"

134 PesepBHblil ypok

135 PesepBHblit ypok

136 PesepBHEIi ypok 1

OBIIEE KOJIMYECTBO YACOB I10 136

I[TPOTPAMME




9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoxa Bcero Konrpoakueie  Ipaxrueckue fI[Sy‘IEHPIH :)Iﬁl?aiosaTeanble
padoThI padoTshI pecypes:
1 CtpoeHue aToMOB 1
[TocnenoBaTrenpHOCTD 3aIIOTHEHUS
2 AJIEKTPOHHBIX OpOHTAIECH aTOMOB MAJIBIX 1
IIEPHOJOB
3 OCoOEHHOCTH 3aIIOTHEHUS HIIEKTPOHHBIX 1
opOuTaneil aToMOB OOJIBIINX TIEPHUOJIOB
CreneHp OKUCIIEHUS U BAJICHTHOCTD
Bunn xumMuueckoil cBs3u
OOMeHHBIN 1 JOHOPHO-aKIENTOPHBIN
6 MeXaHU3M 00pa30BaHMsI KOBAJIEHTHON 1
CBA3U. MexXMOIeKyIsIpHbIe
B3aUMOJCHCTBUSA
THUIBI KPUCTAIIINYECKUX PELIETOK,
7 0COOEHHOCTH CTPOCHMSI KPUCTAIITNYECKUX 1
pemeToK
3aBUCUMOCTb CBOMCTB BELLIECTBA OT THUIA
8 KPUCTAJUTMYECKOM PEIIETKH U BUIA 1
XUMHYECKOH CBSI3U
9 Kaccudukanms XuMruaeckux peakiuii mo 1
Pa3IMYHbBIM MPU3HAKAM
10 OHepreTuka XMMUYECKHUX PEaKIUM. 1

TennoBo# 3 PexT XUMUIECKON peakInu




11

3akoH ['ecca 1 ero ciaeacTBus

12

BeranciieHust mo TepMOXHUMHYECKOMY
YPaBHEHHIO PEAKIMH: TEIIOBOTO 3(pdexTa
XUMHUYECKOHN PEAKLUU 10 KOJIMYECTBY
BEIIECTBA, Macce Wik 00bEMY
pOpEearupoBaBIIEro HiIH
o0pa3oBaBLIErocs BeIeCTBA

13

14

[TonsiTHE O CKOPOCTH XMMHUYECKOU
peakuuu. 3aKOoH JeHCTBYIOLINX Macc
Oneprus aktuBauuu. [loHsTue o karanuse.
®depmeHThl. UTHTHOUTOPBI.

15

@akTOpPBI, BIUAIOIIKE HA CKOPOCTh
XUMHYECKON peaKIu

16

17

18

ITonsATHE O XUMHYIECKOM paBHOBECCHUH,
npunuun Jle Hlarense

CDaKTOpr, BJIMAOIIKUEC HA COCTOAHHC
XUMHUYCCKOT'O paBHOBECH .
HpOFHO3I/IpOBaHI/Ie BO3MOXXHOCTH
IMPOTCKAHUSA XUMHUYCCKUX HpeBpaHICHI/Iﬁ B
PA3JIMYHBIX YCIIOBUAX

OKHCIIUTENbHO-BOCCTAHOBUTEIbHBIE
peakuuu

19

Baxuble OKHCIUTEIIN ¥ BOCCTAHOBUTEIH.
HepMaHr aHaT KaJlusia

20

CBolicTBa MPOCTHIX BEIIECTB — METAJIOB
¥ HEMETAJJIOB, KHCJIOT B COJIEH — B CBETE
MPEACTABICHUI 00 OKUCITUTEIHHO-
BOCCTAaHOBHUTEJIbHBIX PEAKIUAX




[Tpaktuyeckas padora Ne 1. Pemenue
HKCTIEPUMEHTANIBHBIX 337124 [0 TeMe

21 «OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE
peaxIum»
Kontponsnas padora Ne 1 o teme

22 «OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHUYECKHX peaKLuii»

93 PacTBOpeHune kak GU3NKO-XUMHUECKUI
rporecc

24 DNEeKTPOIUTHI U HEAJIEKTPOJIUTHI

25 Teopust 3neKTPOAUTUUECKON TUCCOLMALINN

26 HonHoe npou3BeicHue BOIBI.
Bonoponnslii nokasarenb

97 DNEeKTPOIUTHYECKAS AUCCOLUAIINS KUCIIOT,
OCHOBAaHUH U COJIeH

28 Peakuuu nonsoro ooMeHa
CBOICTBa KHCIOT, OCHOBAaHUH H COJICH B

29 CBETe MpeicTaBIeHut 00
ANEKTPOIIMTUYECKON JUCCOLUALIUU

30 KavecTBeHHBIE peakiiuy Ha MOHBI
ITpakTryeckas pabora Ne 2. Pemenue

31 AKCIIEPUMEHTAIILHBIX 3a7a4 110 TeMe
«DIIEKTPOIUTUYECKAs TUCCOLIHALIMS

32 I'mpponus conent

33 Wonnble ypaBHEHHS THAPOIN3A COIEH
ITpakTuyeckas padora Ne 3. Pemenue

34 9KCIIEPUMEHTAIBHBIX 3a7a4 110 TEME

«I'unponus conen»




BrrunciaeHus Maccel MMpoaAYyKTa pCakKuu I1mo
H3BECTHOM Macce OJHOI'O U3 MCXOJHBIX

35 BEILIECTB, B3STOTO B BUJIC PAaCTBOPA,
COJICPIKAIIICTO ONPEICIEHHYIO
KOHIICHTPALIHIO PACTBOPEHHOTO BEIIECTBA
Kontponsnas padora Ne 2 o teme

36 "DJIEKTPOTUTHYCCKAS TUCCOIUAITHS.
XHUMHUYECKUE peakluy B pacTBopax’"

37 OO01mas xapakTepuCcTHKa HEMETaNIOB

38 OO01as xapakTepuCcTUKa raJIOreHOB

39 XUMHUYECKHE CBOMCTBA raJIOTCHOB.
XHUMHUYECKUE CBOMCTBA XJIOpa

40 Xnopooaopon. ComnsiHasi KUCIIOTa
[IpakTuueckas padbora Ne 4 o Teme

41 "ITony4eHue CONTHON KUCIOTHI, H3yUYeHUE
e€ cBoMCTB"

42 [ToHsITHE O KUCIOPOACOIEPHKAIIUX
KHCIIOTaX XJIOpa M UX COJISIX
Brruncnenus mo ypaBHEHUSIM XUMHUECKUX

43 peaKIuii, eCIIu OJIUH MX PEarcHTOB JaH B
H30BITKE

44 Baxwnerime coeMHEHUs XI0pa U UX
HAXO0XJICHUE B IPUPOJIE

45 OO6mrast xapakTeprucTrKa 3J1eMeHTOB VIA-
TPYIIIBI

46 CtpoeHue U CBOWCTBA IPOCTOTO BEIIECTBA
cepbl. AJUTOTPOITHBIC MOIU(DHUKAIIH CEPBI

47 CepoBoaopo, ctpoenne, (pu3nuecKue u




XUMHYECKUE CBOUCTBA

48 Oxkcupl cepbl

49 CepHucras KUcia0Ta u €€ CoJlu.

50 CepHas KUCIIOTa B €€ COITU

51 [IpoMbllIEeHHOE TTOTyYE€HUE CEPHOM
KHUCJIOTBI
HaxoxneHnue cepel 1 €€ COeAMHEHUN B

52 pupoe. XUMUIECKOE 3arps3HEHUE
OKpY>Karollen cpelibl COEqUHEHUSIMU CEPbI
BbruuciieHus: Macchl IPOIYKTa PEAKIMU 0

53 M3BECTHON MaccoBO# (00BEMHOIN) oJIe
(%) ero BbIXOJa OT TEOPETUUYECCKHU
BO3MOYKHOTO
Breruucnenus maccoBoit (00bEMHOM) 105IH

54 (%) BBIXOJIa MPOJTYKTA PEAKIIHH T10
M3BECTHOI Macce (00bEMY) UCXOTHOTO
BEIECTBA U MPOYKTA PEaKIun

55 OO6mas xapakTepucTuka 31eMeHToB VA -
TPYIIIBI

56 A30T, pacIpoCTpaHeHUE B IPUPO/IE,
¢bu3nuecKkrue U XUMUYEeCKHe CBOMCTBA

57 AMMUaK, ero GU3HYECKUe U XUMUICCKHE
CBOICTBA

58 Conu ammoHUS
[IpakTuueckas pabora Ne 5 o Teme

59 "IlonydyeHre aMmmMuaKa, U3y4eHue ero
cBOMCTB"

60 Oxcuet azota (1, 11, 11, 1V, V)




61

Asotucras kuciaora. A30THasI KUCIIOTa

62

63

[IpoMblIeHHOE TTOTyYeHUE a30THOU
KHUCJIOTBI

Hutpatsl u HUTpUTBL. XMMUYECKOE

3arpsi3HEHUE OKPY KaIOIIEH Cpelibl
COETMHEHUSIMH a30Ta

64

dochop, ammoTporHbie MOAUGUKAINN
dbocdopa

65

66

67

Oxcunst pocdopa (I, V) u bochopras
KHCJIOTa

[ToHsATHE O MUHEPATBHBIX YIOOPEHUSX.
3arpsi3HeHue NPUPOTHBIX BOJIOEMOB
COCTMHEHHMAMU a30Ta U Gocdopa

Yriepon, ero aJutIoTPOITHbIE MOAU(PUKAIIAN
U CBOMCTBA

68

Oxcunsl yriaepona, ux Gu3nveckue u
XUMHYECKHE CBOMCTBA. DKOJIOTUICCKUE
po0JIeMBbI, CBSI3aHHBIE C OKCHUIOM

yraepona (1V)

69

70

[IpakTuueckue padotsl Ne 6 o Teme
"[MTonyuenue oxcuna yraepoaa (1V) u
M3y4YeHHUe ero CBOMCTB"

YroapHasg KUCIIOTa U €€ COJIU

71

[TepBoHavabHBIC TOHATHUS 00
OpraHMYeCKHUX BEMIECTBAX KaK O
COEAMHEHHUSX YIIIepoa

72

[IpupoIHBIE UICTOYHUKH YIIIEBOJIOPOJAOB U
UX pOJIb B OBITY U IPOMBIIIJIEHHOCTH




73

ITousTHe 0 OUOJIOTUYECKH BAXKHBIX
OpPraHMYECKUX BEIIEeCTBAX — JKHPaXx,
OelKax M yrieBojax

74

75

76

Kpemnuuid, ero ¢puzndeckne 1 XUMHUECKUE
CBOMCTBA

Oxkcun kpemuus (1V), kpemHneBas
KHCJIOTA, CHITUKATHI

bop. bopHas kucnora

77

[IpakTnueckas padora Ne7. Pemenue
AKCIIEPUMEHTAIIbHBIX 33724 110 TEME
«Baxknelmme HeMeTaIIbl U UX
COCIMHEHMS

78

Brruncnenus maccol (00b€Ma; H.Y.)
IIPOYKTa PEAKLIMK 110 JAHHOW Macce
(00BEMY) UCXOTHOTO BEIIECTBA,
COZIepIKAIIEeTO OTPEICIEHHYIO MACCOBYIO
JIOJTEO TIPUMECEH

79

80

81

KontponbHas padora Ne 3 o teme
«BaxHennme HeMeTaJlIbl U UX
COETUHEHUS.

OO61mas xapakTepruCcTHKa XUMUIECKUX
3JIEMEHTOB — METAJJIOB Ha OCHOBaHUU UX
nonoxenus B [ICXD J[.U. Menneneena

Mertannsl A- u b-rpynn

82

Mertannndeckas CBSI3b M METaJUIMYECKast
KpHUCTaJIn4ecKas peméTka. 3aBUCUMOCTb
(bu3MYECKUX CBOWCTB METAIJIOB OT
CTPOEHHS KPUCTAJUIOB




83

OGH.II/IC XMMHYECKHE CBOMCTBA METAJIJIOB

OO6mmue crmocoOb! MOTYYEHUST METaJLIOB,

84
Metautyprusi. CrijiaBbl
DNIEKTPOJIM3 PACIIABOB M PACTBOPOB COJICH

85 KaK OJIMH U3 CIIOCOOOB MOJTyYCHUS
METAJIJI0B

86 Beruncnenus mo ypaBHEHUSM DJICKTPOJIN3a
pacIuiaBoB ¥ pacTBOPOB BEIIECTB

87 [TonsiTHE O KOPPO3UM METAIIIOB
Brruncienus coctaBa cMecei ¢

88 WCIIOIb30BAaHUEM PEIICHUS CUCTEM
ypaBHEHUH

89 PaznmmuHble TUIBI BEIYMCIICHUHN 110
YPaBHCHHUSIM XUMHUYECKHUX PEAKIIHA

90 Metainsr A-rpymi. [enodnsie MeTamib

91 Haxoxnenue B npupone. CoiicTBa
IIEJIOYHBIX METAILJIOB

92 Oxcupl U TUJIPOKCHIBI HATPUS U Kalust

93 [llenoyHO3eMEIBHBIC METAJLIBI

94 Baxxneinmnme coemMHEHNS KaJIBITHS,
CBOMCTBA, IPUMEHEHUE

o5 JKEcTkocTh BOABI M CLIOCOOKI €€
YCTpaHECHHS
IIpakTruyeckas pabora Ne 8 o Teme

96 "JKECcTKOCTh BOJBI U METOJHI &€

ycTpaHeHUs"

97

AFOMUHAN




AMpoTepHBIE CBOIICTBA OKCHJIA U

%8 TMJIPOKCUIA ATFOMUHUS

99 OO01mmas xapakTepucTHKa METalioB b-
rpymi (MoOOYHBIX TOATPYIIIL)

100 IlepBoHauasibHbIE IPEACTABICHUS O
KOMIUIEKCHBIX COEIMHEHUSX

101 Menp u cepedpo

102 IIpencraBnenus 00 aMMHaYHbBIX
KOMIUIEKcax cepedpa u Meau

103 Huak

104 AmdoTepHbIe CBOWCTBA OKCHA U
THJIPOKCH/IA IITHKA

105 XKeneso

106 Oxcuppl, TuIpoKkcu bl U conu xenesa (1) u
xenesa (1)

107 UYyryH u cTanbp — CIUIaBBI JKene3a
ITpakTruyeckas pabora Ne 9. Pemenue

108 9KCIIEPUMEHTAIIBHBIX 3a7a4 110 TeEME
«BaxHeiie MeTauIbl U UX COCTUHEHUS
Beruucnenus cocraBa cmecen ¢

109 WCTIOJIH30BAHUEM PEIICHHS CUCTEM
ypaBHEHUH

110 PaznuuHble TUTIBI BBIYUCIIEHUN 110
YpaBHEHHSIM XHMAYECKUX PEaKITHii

111 KonrtponsHas padora Ne 4 o teme
«BaxxHeiine MeTauIbl U UX COCTUHEHUS

112 be3onacHoe ncnoap30BaHUE BEMIECTB U

XUMHUYECKHUX PEaKIHi B OBITY




113

HoBblie maTepualibl 1 TEXHOJIOTHUH.
[TpUHIUTIBI «3ETEHON XUMUKY

114

115

XuMus 1 310pOBbE

XHUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIICH
cpensl. [lonstue o npeaensHO TOMYCTUMON
koHnentpanuu Bemects (I1/1K)

116

DKOJOTUYECKHE MPOOIIEMBI, CBSI3aHHBIC C
COEIMHEHUSIMU yTJiepoa, a30Ta, CEephl,
TSDKENBIX MeTanaoB.Poab XxumMuu B
PEIICHUH YKOJIOTHYECKUX TPoOIeM

117

Ilepnonnueckuit 3akoH u Ilepnonnueckas
CUCTEMA XMMHUYECKUX JJIEMEHTOB B CBETE
TEOpUHU CTPOECHUS aToMa

118

119

120

3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB
XUMHUYECKUX IJIEMEHTOB U UX COCTMHECHHI
B IIEPHOJIaX U TPYIIIAx

Crpoenue BeniecTBa B TBEPAOM, KUIKOM U
ra3o00pa3HOM COCTOSTHUH. Buibl
XUMHYECKOH CBSI3H

Krnaccudukanus XuMHYECKUX PEAKIIHi 1Mo
Pa3IUYHBIM MPU3HAKAM

121

[Iporuo3upoBanue BO3MOKHOCTH
MPOTEKAHUS XUMHUYECKHUX TTPEBPAIICHUH B
Pa3IMYHBIX YCIOBUSIX Ha OCHOBE
MPE/ICTABICHU XUMHUYECKONH KHHETUKU U
TEPMOJIMHAMUKH.

122

XHUMUYECKUE PEAKIIMU B PACTBOPAX.
I'upponus conen




CBolicTBa KMCJIOT, OCHOBAHHI U COJICH B

123 CBETE IMPEICTaBICHUI 00 1
AIIEKTPOJIUTHYECKON JUCCOIHAITIT

124 OKHCIUTENEHO-BOCCTAHOBUTEIHHBIC 1
peakiuu. DIEKTPOIU3.
[IpakTrueckas padora Ne 10. Pemenne

125 AKCIICPUMEHTAIIbHBIX 33724 110 TEME 1 1
«XUMHYECKHE PEAKLIUN
[IpakTrueckas padota Ne 11. Pemenne

126 AKCIICPUMEHTAIIbHBIX 337124 110 TEME 1 1
«Mertaibl, HeMETaJUTbl U UX COCTUHCHHUS

127 PesepBHbIil ypok 1

128 PesepBHbIil ypok 1

129 PesepBHbIit ypok 1

130 PesepBHEIiT ypok 1

131 PesepBHbIil ypok 1

132 PesepBHBIi ypok 1

133 PesepBHbIil ypok 1

134 PesepBHBIi ypok 1

135 PesepBHbIil ypok 1

136 PesepBHEIiT ypok 1

OBIIEE KOJIMYECTBO YACOB I10 136 11

[NPOT'PAMME




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

Xumus. 8 knacc. Yuebnuk (aBropsl O. C. 'abpuensn, U. I'. Octpoymos,

CrnankoB).

N.T". Xomuenko «O0mas xumusi. COOpHUK 3a7a4 U ynpakHeHuin»; A.C.
Kopomenko, P.I'. UBanoga, J[.}O. JloOpoTun «Xumus. Junaktuueckue
marepuansl. 10-11 kimacce»; P.A. Jlugun, H.H. [Toranosa «TecTesl no xumun
JU1sl OOYYEHUS U TEKYIIETO KOHTPOJISI 3HAHUIN

Xumus. 9 knace. Yueonuk (aBtopsl O. C. IN'abpuensn, 1. I'. Octpoymos,

Cnankos).

METO/IUYECKHUE MATEPHUAJIbBI JIJIS1I YUYUTEJISA

1. Xumus. 8 knacc. YueOnuk (aBropsl O. C. 'abpuensu, U. I'. Octpoymos,
Crnaakos).

Xummus. 9 knace. Yueonuk (aBtopst O. C. N'abpuensu, U. I'. Octpoymos,
Cnankos).

2. Meroaunuaeckoe nmocodbwue. 8 kiacc (aBtopst O. C. I'abpuensu, 1. T
Octpoymos, 1. B. AkcéHoBa).

3. IIporpamma kypca xumuu Jij1st 8—9 Ki1accoB 00111e00pa30BaTEIbHBIX

yupexaennit (aBTopbl O. C. I'abpuensn, C. A. Ciiaakos).



4. Pabouas Tetpanas. 8 kiacc (aBtopsl O. C. I'abpuensn, C. A. Ciankos).

5. Terpaap 15t 1aOOpPaTOPHBIX OMBITOB M MPAKTUYECKUX paboT. § Kimacc
(aBTope! O. C. T'abpuensan, U. B. Akcénona, 1. I'. OctpoymoB).

6. XuMHus B TeCTax, 3aja4ax u ynpaxuenusx. 8 kiacc (aBropsl O. C.
["abpuensn, U. B. Tpury6uax). 7. DnekrponHas hopma yueOHHKA.

8. Peanuzanust 00pa3oBaTENbHBIX NPOrPAMM 10 XMMHUH C UCIIOJIb30BAHUEM
00opyoBaHus AETCKOTO TexHomapka «IIKOJIbHBINA KBAHTOPUYM).
Meroauueckoe nocooue. - I1. 1. becnaio M.B. Jlopodees, Mocksa, 2021 r.

9. KpaTtkoe pykoBOACTBO 0 opranuzaiuu nuudponoii nadoparopuu (1K)

10. .T'. Xomuenko COOpHUK 3aj1a4 U ynpakHeHu «O0111ast XuMUs», 4acTh

BTOpas «Oprannueckas xumus», M., «HoBas BoiHay, 2006

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
MHTEPHET

1. http://rsr-olymp.ru/ - oduinansHeiii caiit BeepoccHiickux omuMITHa
IIKOJIbHUKOB (HOPMATUBHBIE JOKYMEHTHI, TUCTAHIIMOHHBIE OJTUMITHUAIBI,
aHaJIN3 PEe3yJIbTaTOB U PEKOMEHIAITNH ).

2. http://www.chem.msu.su/rus/olimp - 3a1auu XUMHUYECKUX OJIMMITHA].
MexayHapoaHbie onuMIIaanl, MeHaeneeBckas onuMnuana, XuMHUKO-
MaTeMaTHYECKHUE OJIMMIINAIBI, Beepoccuiickrue oJIMMITHA bl IIIKOJIEHUKOB TI0
xumun. Marepuainst 1997-2004r.

3. http://olimp.distant.ru/ — Poccuiickas qucTaHIIMOHHAS OJIMMITHAA



ITKOJIFHUKOB TI0 XUMHUH 1 MeXIyHapOHAs TUCTAHIIMOHHAS OJIUMITHAIA
HIKOJIBHUKOB 110 XuMuH "NHTep-Xumuk-FOnuop".

4. http://www.eidos.ru/olymp/chemistry/ — Bcepoccuiickuii 1ucTaHIIMOHHBIH
IBPUCTUYECKUE OJTUMITHAJIBI 10 XUMUH (TIOJI0XKEHUE, PEKOMEH /IAINH,
METOJUYECKIE MaTePHAIIBI).

5. http://olympiads.mccme.ru/turlom/ — Exxeronnsbiii TypHup HMEHU
JlomoHOCamMu (TBOpUYECKasi OJMMITHA/A JIJIs IIKOJIBHIUKOB, KOHKYPCHI,
CEMUHApHI).

6. http://www.step-into-the-future.ru/ mporpamma «Illar B Oymyriee
(BBICTABKH, CEMUHAPHI, KOHPEpEHITUH, GOPYMBI JIJIS IIKOJIHHUKOB M YIUTEIICH
10 BOIIPOCaM OPTaHU3alUU UCCIIEI0BATENILCKOM 1€ATEIbHOCTH, TOATOTOBKU
IPOEKTHBIX padoT);

http://www.it-n.ru/ - cereBoe coo0IIeCTBO YUUTENEH XUMUN «XHMO33» U
cooO1ecTBo yuutenei-uccnenorareneid «<HOY-XAVY» (uaTepecHbie
MaTepuaibl, KOHKYPCHI, (DOPYMBI, METOINIECKUE PEKOMEHIAINHN IO
OpraHM3alM UCCIIeI0BATENbCKON ACSITENLHOCTH).

7. http:/lwww.alhimik.ru - mose3usie coBeThl, 3)(HEKTHBIEC OMBITHI,
XUMHYCCKHE HOBOCTH, BUPTYAIbHBIN peneTUTOP (CalT OyaeT moJie3eH KaK IS
YUYEHHUKOB, TaK U JJI yUUTENEH). .

8. http://dnttm.ru/ — Jlom Hay4HO-TEXHUYECKOTO TBOPUYECTBA MOJIOICHKH T.
Mocksa (on-line xkoHdpepeHn, TpeHUHIH, 00yUEHHUS JJIT TBOPUYCCKUX PEOST

1o (pU3uKe U XUMUN)



9. http://www.redu.ru/ — IleHT pa3BUTHS HCCIEAOBATEIBCKOMN IEATSIBHOCTH
ydamuxcs (IoAroToBKa UCCIIEI0BATENbCKUX TPOEKTOB, METOIUYECKUE
PEKOMEHAAIMH JUISl YUUTEIS], KOHKYPChI, MEPONIPUATHS JJIsI IIKOJIBHUKOB ON-
line).

10. http://chemistry-chemists.com/ — «Xumust 1 XuMuku» - GopyM KypHaia
(PKCIIEpUMEHTHI 0 XUMHUH, TIPAKTHYECKast XUMHSI, TPOOJIEMbI HAYKH U
o0pa3zoBaHusl, COOPHUKH 3aJ1a4 JJIsl IOJITOTOBKU K OJIUMIIHAZaM MO XUMUK).

11. OcHOBBI XUMHH: 0OpA30BATEIBHBIN CAUT IS IIKOJIBHUKOB U CTYJICHTOB
http://www.hemi.nsu.ru

12. BuptyanbHas xumudeckas mikoja http://maratakm.narod.ru

13. 3anuMatenbHas Xumus: Bce o Metayiax http://all-met.narod.ru

14. Komnekuust «ECTeCTBEHHOHAYUYHbBIE SKCIIEPUMEHTBI»: XUMUS
http://experiment.edu.ru

15. Oprannyeckast XuMus: 3JEKTPOHHBIA YU€OHUK JIJIs1 CPETHEN IIKObI
http://www.chemistry.ssu.samara.ru

16. Xumus jy1st BceX: WILTIOCTPUPOBAHHBIC MAaTEPHAIIBI TIO OOIIIEH,
opranudveckoit u Heopranuueckoi xumun http://school-sector.relarn.ru/nsm/

17. Illkonpuas xumus http://schoolchemistry.by.ru

18. Ilepuoauyeckas Tabyiniia 3JIEMEHTOB
http://www.informika.ru/text/inftech/edu/edujava/physics/Periodic/Periodic.ht
ml

[TomMuMO TaOIUITEI pUCYETCS SAPO C BPAMAIOIIUMICS BOKPYT SApa



HEUTPOHAMH.

19. [Mon6opxka mutepaTypsl o xumuwro http://c-books.narod.ru/

20. Kypnan " 1 cenrsops" https://1sept.ru/

21. Poccuiickas sekTpoHHas mkoja. https://resh.edu.ru/

22. Kypnan «Xumus u xu3aby. https://hij.ru/

23. Uudoypok. https://iu.ru/video-lessons

24. COOpHHK CTaTell 0 XUMUYECKUX 3JIEMEHTAaX, HILTIOCTPUPOBAHHBIN

onucaHueM 3KcnepuMenToB. http://www.periodictable.ru
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