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HOACHUTEJBHASA 3AIINCKA

[Iporpamma MO XMMHH OCHOBHOrO oOImiero ooOpa3oBaHus (yriayOJaEéHHBIN
YpOBEHBb) COCTaBJieHa Ha OCHOBE TpeOOBaHMII K pe3yJbTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTeNbHON MPOrpaMMbl OCHOBHOTO 00IIIEro 00pa3oBaHMsl, IPEICTABICHHBIX B
dI'OC 00O, ¢ yuerom deaepanbHOil pabodeii MporpaMMbl BOCTTUTAHHSI.

[Iporpamma o xumuu pazpaboTaHa ¢ LENIbI0 OKa3aHUs METOJINYECKON MTOMOIIU
YUUTEIIO B CO3/IaHUU paboyelt mporpaMmbl 10 y4eOHOMY TIPEIMETY .

[IporpaMmma mo xumuuM Aa€T TPEACTABICHHE O LENSAX, OOIIeH CTpaTeruu
oOydeHus, BOCIUTAHMS U Pa3BUTHs O0YUAIOIINXCS CPEACTBAMH YU4E€OHOTO MpPEAMETa,
ompesensieT 00s3aTeNbHOe NMPEAMETHOE COAEpKAHUE, €ro CTPYKTYpy IO pa3jenaM U
TEMaM, pachnpefesieHue 10 KilaccaM, pEKOMEHAYEMYI0 IOCJIEJ0BATEIbHOCTD
U3YYCHUS] XUMHUH C YY€TOM MEXIPEIMETHBIX U BHYTPUIPEIMETHBIX CBSI3€H, JIOTUKU
y4eOHOTO MpoIecca, BO3pACTHBIX OCOOCHHOCTEH oOyuaronuxcsi. B mporpamme mno
XVUMHH YYUTHIBAIOTCS BO3MOXKHOCTH Y4E€OHOTO TpeMeTa B peaiu3aiun TpeOoBaHM
K TUIAHUPYEMBIM JIMYHOCTHBIM, METANpEeIMETHbIM U TPEIMETHBIM pe3yJibTaTaM
oOydyeHuss ¥ B (OPMUPOBAHMM OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIHHOM
JEeATEIbHOCTH 00YYaIOIIErocs o0 OCBOCHUIO y4eOHOTO COJIepKaHUsI.

N3yyeHne XUMHUM Ha ypOBHE OCHOBHOI'O 00IEro 00pa30BaHMsl OPUEHTUPOBAHO
Ha OOIIEKYIBTYPHYIO MOJITOTOBKY, HEO0OXOIUMYIO ISt BBIPAOOTKHU
MHUPOBO33PEHYECKUX OPUEHTUPOB, PA3BUTHS HMHTEIUICKTYyaJIbHBIX CIIOCOOHOCTEH U
MHTEPECOB 00yYaIOIIMXCs, HA MPOJOJKEHHE O0yUEHHUsI Ha YPOBHE CPEIHET0 00ILEro
o0pa3oBaHus.

3HaHWE XWMHH CIY)KHT OCHOBOM it (OpMUPOBaHUS MHPOBO33PEHUS
o0y4Jaromierocs, ero npeCcTaBiIeHU 0 MaTepUaTbLHOM €JMHCTBE MUPA, BAKHYIO POJIb
UrparoT (GopmMupyeMble XHMHUEH TPEACTABICHHUS O TMPEBPAIICHUSX DHEPIUH U
BEIIECTB B MPUPOJIE, O MYTAX PEUICHUS MNI00ATBHBIX IPOOJIEM YCTONYHBOTO pa3BUTHS
YelOBEYeCTBA — CBHIPHEBOM, HHEPreTHUECKOH, TMPOJOBOJILCTBEHHOW mpoOliem,
poOJIeMbI SKOJIOTHYECKON O€30MTaCHOCTH, MPOOJIEM 3IPaBOOXPAHCHUS.

N3yuenune xumuu:

CIIOCOOCTBYET pean3aiiii BO3MOXKHOCTEH JIJIsi CaMOPa3BUTUS U (POPMUPOBAHUS
KYJIbTYPbI IMYHOCTH O0YUAIOIINXCs, MX 00MIel U ()yHKIIMOHATBLHON TPaMOTHOCTH;

BHOCHT BKJaJ B (OPMHUPOBAHWE MBIIIICHUS W TBOPYECKUX CIOCOOHOCTEMH
oOydJaromuxcsi, HAaBBIKOB HMX  CAMOCTOSTENBHOW  Y4eOHOH  JeSTENbHOCTH,
OKCIIEPUMEHTAILHBIX M HCCIEAOBATCIIbCKUX yMEHUH, HEOOXOIUMBIX KakK B
MMOBCETHEBHOM XKU3HU, TaK U B TPOQPECCHOHATILHOMN JCSITEIBHOCTH;

3HAKOMHUT CO CHeUU(UKOW HAYYHOTO MBIIICHUS, 3aKIaJbIBACT OCHOBBI
NPEICTaBICHU O €IMHCTBE MPUPOJBI M YETOBEKA, SBIIAECTCS KIIOYEBBIM 3TalloM B
(opMUPOBAaHNHN €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYarOIIUXCS;



crocoOCTByeT (OPMUPOBAHUIO LIEHHOCTHOTO OTHOIIEHUS K €CTEeCTBEHHO-
HAyYHBIM 3HAHUSAM, K MPUPOJAE, K YEJIOBEKY, BHOCUT CBOW BKJAJ B IKOJOTUYECKOE
00pa3oBaHUE O0YYAFOIITUXCS.

JlaHHblE HampaBi€HHsT B OOYYEHMHM XHUMHHM OOECIIEUMBAIOTCS CHELUPHUKON
COJIEp)KaHUsl TpPEeIMeTa, KOTOPHIA SBJSETCS TMENaroruiyeckd aJanTHPOBAHHBIM
OTpaXKCHHUEM OTIPECIIEHHOTO 3Tara pPa3BUTHs XUMUHU.

YrnyOnéHHbINH Kypc XUMUK OCHOBHOTO 001Iero 00pa3oBaHusi OPUEHTUPOBAH Ha
OCBOEHHE OOYyYalOIMMHUCS CUCTEMBI IE€PBOHAYAIBHBIX IOHATHI XHWMHUH, OCHOB
HEOPraHWYECKOM XHWMHH, OCHOBOIIOJIATAIOIIMX IPEJICTaBICHUNA OOIIeH XUMUU U
OTJICbHBIX 3HAYMMBIX IOHATUN OPTraHUYECKON XUMUHU.

CtpykTypa conepkaHus TpOTpaMMbl MO XMMHH CHOPMHPOBaHA Ha OCHOBE
CUCTEMHOI0 mnojxoaa k e€ usydeHuto. CopepiaHHe CKJIaJbIBAETCS U3 CUCTEMbI
HNOHATUN O XUMUYECKOM 3JIEMEHTE U BELIECTBE U CUCTEMBbI MOHATUH O XUMHYECKON
peakuuu. O0e 3TH CUCTEMBbl OPraHMW30BaHbl IO MPHUHIMUITY IOCJIEIOBATEIBLHOTO
Pa3BUTHS 3HAHWN HAa OCHOBE TEOPETUUECKUX MPEICTABICHUI PA3HOTO YPOBHS:

aTOMHO-MOJICKYJIIPHON TEOPHH KaK OCHOBBI BCETO €CTECTBO3HAHMS;

[lepuoanueckoro 3akona J[.M. MenneneeBa kak OCHOBHOTO 3aKOHA XUMUU;

YUEHHUS O CTPOEHUU aToMa U XUMUYECKOM CBS3H;

MpEeICTaBICHUA 00 IMEKTPOIUTUIECKON JUCCOIIMAIIINH BEIIECTB B PACTBOPAX;

0 XMMHUYECKON KHHETUKE U TEPMOJIMHAMUKE.

B ocHOBY TeopeTH4ecKMX 3HAHWHA TOJIOKEHBl AMIUPUYECKH TOTyUYEHHBIC
¢aktel. TeopeTnyeckue 3HaHUS Pa3BUBAIOTCS MOCIEIOBATEIBLHO OT OJHOTO YPOBHS K
IpyroMy W  00ECIeYMBAIOT  OOYYalOIIMMCS  BO3MOXHOCTH  OOBSCHATH U
MPOTHO3UPOBATh CBOMCTBA, CTPOEHHE W O0JACTH TMPAKTUYECKOTO MPUMEHEHUS
M3y4aeMbIX BEIIECTB.

OcBoeHHe coaepKaHusl MPOTrPAMMBI 110 XUMHUH MPOUCXOIUT C UCIIOJIb30BAHUEM
3HaHUU U3 paHee M3YUYEHHBIX Y4EOHBIX MPEAMETOB: OKPYKArOMIMA MUp, OUOIOrHs,
dusnka, MaTemMaTuKa, reorpadus, TEXHOJIOTUSI, UCTOPHSI.

[Iporpamma ocCHOBHOTO 001Iero oOpa3oBaHusi N0 XUMHM (YryOnEHHBIN
ypOBEHb) OPHEHTHPOBaHA Ha COXpaHEeHHE (PYHIAMEHTAILHOTO  XapakTepa
oOpa3zoBaHusl, crielu(pUKl y4eOHOTo MpeaMeTa U 00ecriedeHre YCIEeIHOTO 00yUYeHUs
Ha CJeIyIolleM YpOBHE oOpa3zoBaHus. B mporpamme mo XuMHHM peanu3yercs
pa3BHBamOIIasgs M MpaKTHYeCKass  HANpPaBIEHHOCTh  OOydYeHUS  XUMHH,
mupdepenumanus  00yuyeHus, BKJIIOUawomass  NpouiIbHYyI0  MOATOTOBKY
o0ydaromuxcst ¥ MOCIeAYIOIIee CaMOOTpeieieHre B BEIOOpE HAIIpaBJIeHUsT 00ydeHus
B PO IIIBHBIX KJIaccax.

VYrnyOnéHHoe  W3ydyeHHE  XUMHUM  CHOCOOCTBYET — pealu3aluu  3ajad
npo(eCCUOHATILHOW OpUEHTAlMM U HANpPaBJIE€HO HAa MPEJOCTABICHUE BO3MOMXHOCTHU
KaXJ0My OOy4YaroleMycsi MpOSIBUTh CBOM MHTEJUIEKTyaJbHblE M TBOPYECKUE



CIIOCOOHOCTH MPU M3YUYEHUU y4eOHOTO MpeaMeTa, HEOOXOAUMBIE JIJISl TIPOOJDKEHUS
00pa3oBaHusl U TAJIbHEUIIEH TPy JOBOM AESTEILHOCTH.

[Iporpamma 1o xumMuu (YriayOJE€HHBIM ypOBEHb) IMpeAHa3HayeHa JJis
UCIIOJIb30BaHUSI B 00pa30oBaTEIbHBIX OpPraHU3alUsaX, PEeaJTu3yIolUX TPOrpaMMbl
muddepenniupoBanHoro  (YIIyOJNIEHHOTO, TPO(PMIBHOTO) W3YYEHHUS OTACIbHBIX
y4eOHBIX PEIMETOB HA YPOBHE OCHOBHOTO OOIIET0 00pa30BaHusI.

OO6pazoBaTenpHble (PYHKIIUA XUMHUH, W3y4aeMOW Ha yTIyOJEeHHOM YypOBHE,
peanu3ytorcs B mpouecce (GOpMUPOBAHUS 3HAHUM OCHOB XMMHMUYECKOW HAyKU Kak
00JIaCTH COBPEMEHHOI'0 €CTECTBO3HAHMS, O0JACTH MPAKTHUYECKOU JesTEIBHOCTU
YeJoBeKa W OJIHOTO W3 KOMIIOHEHTOB MHUPOBOM KyJbTYyphl. 3ajadya y4eOHOro
npeaMeTa COCTOUT B (POPMUPOBAHUU CUCTEMbl XMMUYECKUX 3HAHUU — Ba)KHEUIIIHUX
(GakToB, MOHITHI, 3aKOHOB U TEOPETUUYECKUX TOJIOKEHUU, TOCTYHMHBIX 0000IIEeHUN
MHUPOBO33PEHYECKOTO XapaKTepa, si3bIka HAyKH, B MPUOOIICHUN K HAyYHBIM METOJIaM
MO3HAHUSA TPU M3YYCHUHM BEIIECTB M XUMHUYECKUX peaklui, (pOpMUPOBAHUU U
Pa3BUTUU MO3HABATEIIBHBIX YMEHUM U CLIOCOOOB JEATEIIBHOCTH M MX MPUMEHEHUU B
y4eOHO-TIO3HABATENBbHON M y4eOHO-HCCIIEIOBATENbCKON AESATENbHOCTH, OCBOCHUU
npaBui1 0€30MacCHOTr0 0OpaIeHus C BEIIECTBAMU B IMTOBCEIHEBHOM KU3HHU.

[enu u3ydeHUus XUMHUHU OTPAKAIOT HAMPABIECHHOCTh OOYUYEHHUsS Ha Pa3BUTHE U
CaMOpa3BUTHE JIUYHOCTH, GOPMHUPOBAHUE €€ UHTEIUIEKTA U OOILIEH KyJIbTYpHI.

N3ydeHune XMMUM HaMpaBJICHO HA IOCTUXKEHUE CIICTYIONINX LIETIeH:

dbopMuUpOBaHHE  HHTEIJIEKTYAJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOATEILHOMY TMPUHSATUIO PEIICHHM,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHUSIM KU3HU;

dbopMuUpoOBaHHE CHUCTEMbl XMMUYECKUX 3HAHWN KaK KOMIIOHEHTA €CTECTBEHHO-
HAay4YyHOM KapTHHBI MHpA, KAaK OCHOBBI JJIi TMOHUMAaHUS XUMHYECKON CTOpPOHBI
SIBJICHUN OKPYKAIOIIET0 MUPa, OCBOCHUE SI3bIKA HAYKH;

npuoOIIeHrne OO0ydJalomuxcss K  CaMOCTOSITeIbHOM — IMO3HABaTEIbHOW U
UCCJIeIOBATEILCKON JEATEIHPHOCTH, K HAYYHBIM METOJaM TO3HaHus, GOpMHUpPOBaHUE
MOTHUBAIIMHU U Pa3BUTHE CITIOCOOHOCTEN K U3YUCHUIO XUMUU;

dbopmupoBanue  o0me  (QYHKIHOHATLHOW W €CTECTBEHHO-HAyYHOU
IPaMOTHOCTH, B TOM YHCJI€ YMEHHUU OOBSCHATH M OIICHUBATH SBJIICHUSI OKPYKAIOIIETO
MHPA, UCTIOJB3YsI 3HAHUS U OMBIT, MOJyYEHHbIE TPU U3YUYEHUHU XUMUH, TPUMEHATH UX
P PEIICHUHU TPOoOJIeM B MOBCEIHEBHOM KU3HU U TPYAOBOU JIESITEIHHOCTH;

pazBuTHE Yy OOydYalIIMXCd MHTEpeca K HU3YYEHUI0O XUMHM U chepam
NEATEeIbHOCTH, CBS3aHHBIM C XUMHEW, MOTHBAIMS K OCO3HAHHOMY BBIOOpY
COOTBETCTBYIOIIETO MPOUIIS U HAIPABICHHOCTH JAIbHEUIIIETO 00yUCHNS;

OCO3HAHHME IIEHHOCTH XHWMHYECKHUX 3HAHUW B YKWU3HU YEJIOBEKA, MOBBIIICHUE
YPOBHSL JKOJOTHYECKOW KYJbTYpbl, HENPUITHE JACUCTBUM, MPUHOCAIIUX BpPEX
OKPY’KarOUIEH CPENE U 3I0POBBIO JIOJIEH;



npuoOpeTeHue OO0YyYaIOUIMMUCS OIBbITa CaMOIO3HAHUS, KIIIOYEBBIX HABBIKOB
(KJTFOYEBBIX KOMITETEHITNH ), HEOOXOJUMBIX JIJISl Pa3IMYHBIX BUIOB I€ATEIHHOCTH.

Ha yrnyOonénnoe wu3yueHue ydeOHOTO mpeameTa «Xumus» oTBomutcs 102
yacoB B 8 kiaccax (3 yaca B Hejeno) U 68 yacoB B 9 kiaccax (2 yaca B HEACIIO),
Bcero 170 yaca 3a nBa rojga oOy4eHus.

COILEPKXAHUE OBYYEHUSA
8 KUIACC

IlepBoHayajibHbIE XUMUYECKHE TOHATHUS

XuMHUsLT — BaKHas 00JIaCTh €CTECTBO3HAHUSA M IMPAKTUYECKOM JCATETbHOCTU
yenoBeka. [Ipenmer xumun. Posib xumuu B Ku3HU venoBeka. Kparkue cBeipeHus: 00
WCTOPUM BO3HUKHOBCHHUS W PA3BUTHUSI XUMHUU. XHMHUS B CUCTEME Hayk. Tema u
BeniecTBa. OU3NUECKE U XUMUYECKUE CBOMCTBA BEIIECTB. ATPEraTHbIE COCTOSIHUA
BemiecTB. [IOHATHE O TEOPETHUECKUX M SMIIMPUYECKUX METOJAaxX II03HAHUSA B
€CTECTBCHHBIX Haykax. lIpencTaBieHHss O HAyYHOM IIO3HAHWM HA SMIIUPUYECKOM
YpOBHE: HAONIOJEHUE, H3MEPEHHUE, SKCHEPUMEHT, MOJICIUPOBAHUE, BBIYUCIICHUE.
[IpencraBieHus 0 HAy4YHOM IMO3HAHWU HA TEOPETUYECKOM YPOBHE: HayudHbIC (DAKTHI,
npoOJieMa, TUII0Te3a, TEOPHS, 3aKOH.

A3pIk XxuMuHU. VICTOYHUKH XUMHYECKON HH(pOpMaIHy.

[Tonsatue o Meromax pabOThI C XMMHUYECKMMHM BemiecTBaMu. OOopyaoBaHUe
IIKOJILHOM XUMHUYEeCKOM Jabopatopuu. IIpaBuna Oe3omacHOTO oOpamieHus c
BELIECTBAMHU U Ja0OPATOPHBIM 000PYAOBaHUEM.

Yucteie BemecTBa M cMmecH. lIpupoiHbie cMecH: BO31yX, IPUPOJIHBIN Tras,
He(pTh, MPUPOTHBIC BOABI, TOPHBIC TTOPOJIBI U MUHEpasbl. [IOHATHE O TOMOTCHHBIX H
reTeporeHHbIx cMecsx. CrocoObl pazaeneHus cMmecei. OuucTka BEIIeCTB.

BemectBa u xuMuueckue peakuuu. ATOMBI M MOJIEKYJIbl. XHWMHUYECKHUE
aneMeHThl. CHUMBOJIBI XMMHYECKHX 3JIEMEHTOB. [IpocThie M ClIOXKHBIE BeEIIECTBA.
Mertamnsl u HeMeTauibl. BemecTBa MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHMUSL.

Xumuueckas GopMyina. BaleHTHOCTh aTOMOB XMMHYECKUX JJIEMEHTOB. 3aKOH
MOCTOSAHCTBA cocTaBa BemiecTB. OmnpeneneHne BaJCHTHOCTH JJIEMEHTOB MO
dopmynam OMHAPHBIX COEIMHEHUN M COCTaBlieHHE (POopMys OMHAPHBIX COEAUHEHUMN
M0 BaJICHTHOCTU »3JeMeHTOB. OTHocuTeabHass aToMHash Macca. OTHOCUTENIbHas
MOJICKYJIsIpHasg Macca. MaccoBas H0JiI XHMHYECKOTO JJIEMEHTAa B COCIUHEHUU.
Haxosxnenue mpocretimeii (hopMysibl BEIIECTBA O MaCCOBBIM JIOJISIM DJIEMEHTOB.

KonnyectBo BemectBa. Mousib. MonsipHas mMacca. B3anMOCBSI3b KOJIMYECTBA,
Macchl M YHCIa CTPYKTYpHBIX €IUHMI] BemiecTBa. Pacdetsl mo dopmynam
XMMHUYECKUX COeAMHEHUU. MomsipHas Macca CMecHu BemecTB. MoubHas 10Js



XUMHUYECKOTO JJIEeMEHTa B coeAuHeHuu. Haxoxknenue mpocteitimen (opmyss
BEILIECTBA 10 MOJIBHBIM JOJISIM 3JIEMEHTOB.

@u3NUecKue U XUMHUUYECKUE SIBJICHUA. XUMHUUYECKas PEAKUUs U €€ MPU3HAKU.
VYcnoBus MPOTEKAHUS XUMHUYECKUX PEAKUHM. 3aKOH COXPAaHEHHUS MacChl BELIECTB.
ATOMHO-MONeKysipHass teopusa. JKusHp u nearensHocTh M.B. JlomoHnOCOBa.
XHUMHUYECKUE ypaBHEHMS. THUIBI XUMHUYECKHX PEAKIM (COCOUHEHUs, Pa3IoKECHHUS,
3aMelleHus], oOMeHa). PacueTbl Mo XUMUYECKUM ypaBHEHUSIM.

OKCIEpUMEHTAIBHOE HM3Y4YEHUE BEIIECTB W  SIBJICHUW. 3HAKOMCTBO C
XUMUYECKON TMOCynod, ¢ TmpaBwiaMu paboThl B JabopaTopud H IpUEMaMU
oOpareHus ¢ J1adopaTOpHBIM 00OpyaoBaHHeM. M3ydeHune u onncanne (puU3NIECKHX
CBOMCTB 00pa3l[OB HEOPraHMYECKUX BEIIECTB — METAUIOB U HEMETAJIOB.
Ha6nronenue ¢dusmdeckux (IUiaBieHHWE BOCKa, TasHUE JibJla, PACTUPAHHUE caxapa B
CTYIIKE, KHUIICHHME M KOHJACHCalUs BOJbl) MU XUMHUYECKMX (FOpEHHE CBEYH,
OPOKAJIMBAHUE MEIHOW IPOBOJIOKH, B3aMMOJECHCTBHE COABI WM MEJA C COJISTHOW
KUCJIOTON) sBieHUN. O3HaAKOMIIEHHE C 00pa3laMH BEIIECTB KOJIMYECTBOM | MOJb.
HaGnrogenue w©  onucaHWe MPU3HAKOB MPOTEKAHUS XHMHYECKUX peakuui
(paznokeHue caxapa, B3aWMOJCHCTBHE CEpPHOM KHUCIOTBI C XJIOPUJIOM Oapus,
MoJIy4eHHe U paszioxkeHue rujapokcuaa menu (I1) mpu HarpeBaHuu, B3auMoeiCTBIE
xese3za ¢ pactBopom cosr meau (II). M3ydyenue crnocoOoB pazneneHusi cMeceit (c
MOMOILbI0 MarHuTa, (GUJILTPOBAHUE, BhIMAPUBAHKE, TUCTUILIALMS, XpoMaTorpadus),
MIPOBEICHUE OYUCTKA TOBAapeHHON conu. HalOmoneHwe ¢ ONHWCaHHE ONBITOB,
WUTIOCTPUPYIOIIUX 3aKOH COXPAHEHUS MAacCCHI.

Baxueiue npeacTaBuTe M HEOPraHUYECKUX BeLIECTB

IIpencraBnenuss o razax. Bo3gyx — cmech ra3zoB. CoctaB Bo3ayxa. 3akOH
ABorazpo. Monsipubiii  00béM  razoB. OTHOCHUTENbHAs IJIOTHOCTh  Ta3oB.
OnpeneneHre OTHOCUTENIBHON MOJIEKYJISIPHOM Macchl Ta3000pa3HOTO BELIECTBA 110
U3BECTHOM OTHOCUTENbHOM IUIOTHOCTU. OOBEMHBIE OTHOIIECHUS Ta30B IpHU
XUMHYECKUX PEAKIHUSX.

Kucnopon — snemeHT W mnpocTtoe BemiecTBo. Haxoxkaenwe kucimopoaa B
npupoze, pu3nYecKkrue U XUMHUYECKHE CBOMCTBA (pEakUWy TOPEHUS U OKHUCIICHHS).
IIpouecchl okucnenuss B kuBoil mnpupoae. Oxkcupawl. IIpumeHnenume kuciaopopa.
CriocoObl moTyueHust KUCiopoja B jJabopatopuu M npombliiuieHHOCTU. [loHsATHE O
karanuzarope. KpyroBopor kucinopoma B npupoae. O30H — amuiOTpoOIHas
MoauduKanus Kuciaopoaa. O30HOBBIN CII0H, €ro 3HaYeHHUE ISl )KUBBIX OpPraHU3MOB.
Pa3pyuienue 030HOBOIO CIosl.

TernoBo#t 3G heKT XUMUIECKON peakinu, TEPMOXUMUIECKUE YPABHEHHUS, DK30-
Y 3HIOTEpMHUYECKUE peakuuu. Tominso. Mcrnonb30BaHue yriisi © METaHa B Ka4eCTBE
TOTUIMBA. 3arps3HeHue Bo3ayxa. [lonsitue o mapHukoBoM 3 dexre.



Bopopon — saneMeHnT u nmpoctoe BemecTtBo. Haxoxnenue Bonopoa B Npupoe,
du3nUecKrue U XUMUYECKUE CBOMCTBA, IPUMEHEHUE, CIIOCOOBI monydeHus. [lonsTue
0 KHCJIOTaxX | coJisix. Mcronap30BaHue BOJOPOa B KAYECTBE TOILIMBA.

Bona. ®usnueckue cpoiictBa BOAbl. Boma kak pactBoputenb. PacTBOpHI.
HacpimieHHble M HEHACBIIEHHBIE PACTBOPBL. PacTBOPMMOCTH BEHIECTB B BOJE.
@akTOophl, BIUAIONIME HA PACTBOPUMOCTH TBEPJBIX U Ta3000pa3HbIX BEIECTB.
CnocoObl BbIpaxeHUs KOHLEHTPALIMM PAcTBOPOB: MaccoBas J0Js PaCTBOPEHHOTO
BEILIECTBA, MOJIIpHAsE KOHUEHTpauus. Poinb pacTBOpOB B MHpUPOJAEC U B KU3HU
YeJI0BEKA.

Xumudeckue cBoWcTBa Boabl. Ilomstue 00 ocHoBaHusx. [lonstue 00
MHIUKaTopax. KpyroBopoT Boabl B IpUpPOJIE. 3arps3HEHNE MPUPOIHBIX Boa. OxpaHa
Y OYMCTKA IIPUPOIHBIX BOJ.

Knaccudukanus neoprannueckux coeauHenuit. Oxcunpl. Knaccuduxarus
OKCHJIOB:  cojieoOpasyromre  (OCHOBHBIE,  KHUCJOTHbIE, aM(OTEepHbIE) U
HecojieoOpaszytomme. MexayHapogHas HOMEHKJIATypa OKCHUIOB. TpuBHAIbHBIC
Ha3BaHUs OKCHJIOB. PU3MYECKHME U XAPAKTEPHBIE XHUMHUYECKHE CBOMCTBA OKCHJOB
(B3auMoOJIeHiCTBUE C BOJIOM, C KUCIOTAMH M OCHOBAHMSMH, C JAPYTMMH OKCHIAMH).
[TosyyeHnne OkcUIoB.

[TonsiTHe O THAPOKCHUIIAX — OCHOBAHUSAX M KHCJIOPOJCOACPM AIIUX KHUCIOTaX.
Kucnorsl. Kimaccudukanus kuciot. MexayHapoiHas HOMEHKIJIATypa U TPUBUAIbHBIC
Ha3BaHUS KUCTOT. DU3NYECKUE U XUMUUYECKHUE CBOMCTBA KUCIOT (B3aUMOJICHCTBUE C
METaJlJIaMU, C OKCHJIaMH METAJUIOB, OCHOBAHUSIMU U COJSIMH). Psii aKkTUBHOCTH
MetaimnoB H.H. bekerosa. [lonydyenue kucimor. KuciaoTel B npupone, NPpUMEHEHHUE
BAKHEUIIINX KUCIIOT.

OcHoBanus. Knaccudukanuss OCHOBaHMIA: WIENOYM M HEPaCTBOPUMBIE
OCHOBaHuA. MexayHapoaHas HOMEHKJIATypa OCHOBAHMMW. TpHBHANIbHbIE HA3BaHUS
ocHoBaHui. Illenoun, Mx cBOWCTBAa (B3aUMOJCHCTBUE C KUCJIOTHBIMH OKCHJIAMHU,
KUCIIOTAaMU U COJIAIMH) M CrocoObl moiy4yeHus. HepacTBopuMmble OCHOBaHUS, HX
CBOMCTBa (B3aMMOJEHCTBUE C KUCIOTaMM) M CIOCOOBI MOJydyeHus. AM(POTEpHOCTD.
[Tonsitue 00 amdoTepHbIX TUAPOKCHAAX (HA TpUMEpEe TUIPOKCUAOB IIMHKA U
AITIOMHUHUS): XUMUUYECKHE CBOMCTBA (B3aMMOJICHCTBUE C KUCIOTAMHU U LIEJIOYaMH) U
MOJTy4YEHHUE.

Comn  (cpenHue, KuUCIble, OCHOBHBIE, JIBOWHbIE). MexayHapoaHas
HOMEHKJIaTypa coJieil. TpuBuaabHble HAa3BaHUS coJie. DPU3NYECKHE U XapaAKTEPHBIE
XMMHUYECKUE CBOMCTBA Ha ITpuMepe cpeaHux coiei. [loyuenue conen.

I'eneTnueckas CBsA3bp MEXKIY KJIACCAMU HEOPTraHUYECKUX COCIMHEHUM.

DKCIEpUMEHTAIbHOE U3YUEHUE BEIIECTB U SIBIICHUIA:

KOJIMYECTBEHHOE OTPEIETICHUE COAEPKaHUS KUCIOPOAa B BO3/AYXE;

NoJIy4eHHe, CoOMpaHue, paclio3HaBaHUE U U3YYEHUE CBOMCTB KUCIOPO/a;



HAONIIO/ICHUE  B3aMMOJCICTBUS  BEIIECTB C  KHUCIOPOJAOM U YCJIOBHH
BO3HUKHOBEHUS U MPEKPAIICHUsI TOPECHHUS;

O3HAaKOMJIEHHE ¢ 00pa3liaMi OKCHUJIOB U OMKMCAHUE UX CBOMCTB;

NoJIyueHHe, coOupaHue, paclo3HaBaHWE M M3Y4YEHHE CBOMCTB BOJOpPOJA
(ropenue);

B3auMo/IelicTBUE Bojopoa ¢ okcuioM menu (ID);

HCCIEOBAaHHE  OCOOCHHOCTEHM  pPACTBOPEHHUs  BEIIECTB € Pa3jIM4HOU
PacTBOPUMOCTHIO;

IPUTOTOBIICHHE PACTBOPOB C OIPENEIEHHON MacCOBOW JOJIE pacTBOPEHHOTO
BEILIECTBA;

MPUTOTOBIICHUE PACTBOPOB C OIPEICICHHOM MOJISIPHOM KOHIIEHTpALUEN
PacTBOPEHHOIO BEILIECTBA;

B3aMMOJICHCTBHE BOJIbI C METAJIAMH (HATPUEM U KaJIbIIUEM);

ONpPENEICHUE PACTBOPOB KUCIIOT U IIEJIOYEH C TOMOIIBIO MHAUKATOPOB;

HCCIIeI0BaHNE 00pa30B HEOPTaHUYECKUX BEIIECTB PAa3IMYHBIX KJIACCOB;

u3yuyeHue B3aumonenctBus okcuaa meau (II) ¢ pacTtBopom cepHOM KHCIIOTHI,
KHCJIOT C METAJJIAMHU, PEAKIIUN HEUTpaInu3aluu;

MOJIyYEHUE HEPACTBOPUMBIX OCHOBAHHUI, BHITECHEHUE OJHOTO METajula APYyrUM
13 pacTBOPA COJIM;

B3aMMOJICWCTBHE TMAPOKCHUIA LIMHKA C pACTBOPAMU KUCIIOT U LIENOYEH;

pelieHre  AKCIEPUMEHTAJIbHBIX 3adad 1o TeMe «OCHOBHBIE  KJIACCHI
HEOPTraHUYECKUX COEAUHEHUID.

Ilepnoauyeckuit 3axkoH u Ilepumoamyeckass cucreMa XHMHYECKHX
yemeHTOB /I. 1. MenaeneeBa

Crpoenne aTtomMoB. XuMHYECKas CBA3b. OKHUCIMTEIbHO-BOCCTAHOBUTEIbHBIC
peakuu.

[lepBble TOMBITKM KJIACCU(DUKAIMKM XUMUYECKUX dyeMeHToB. [lonsTHe o
rpynmnax (CeMelcTBax) CXOIHBIX 3JIEMEHTOB: IIECJIOYHBIX M IIETOYHO3EMEIbHBIX
MeTalax, TalloTeHaX, WHEPTHBIX (0JIaropoAHBIX) Ta3ax. OJIEMEHThI, KOTOpbIE
00pa3yroT aM(pOoTepHbIC OKCUIBI U THAPOKCHUJIBI.

[Tepuonuueckuii 3akoH. OTkpeiTue [lepuognyeckoro 3akona. Ilepuonuueckas
cucreMa xumuueckux osneMeHToB JI. WM. MenneneeBa. KoporkonepuogHas wu
JUIMHHOTNIepUoaHast (opmbl  Tabnuibl  «llepuoguyeckas cucteMa XHUMHYECKUX
anemeHToB Jl. 1. MenaeneeBa». [lepuoast u rpymnsl (A- u b-rpynmsi).

Ctpoenue aromoB. CoctaB artomHbIX siaep. M3oromnbl. PagnoakTUBHOCTS.
DNeKTPOHBI. DNEKTPOHHAS] OpOUTATh. DHEPTETHUECKUE YPOBHH U MOIYPOBHU aToMa:
S-, p-, d-opOutanu. DJIEKTPOHHbIC KOH(PUIYPAIMH M SJIEKTPOHHO-rpadUIeCKHe
dopmyibl aToMOB. PU3MYECKHUI CMBICI MOPSAKOBOTO HOMEpPA, HOMEpa Hepuoja u
rpynmbl  snemeHTa. CTpoeHHE BJIEKTPOHHBIX 000J0YeK aroMoB mepBbix 20



xuMu4deckux anemeHToB Ilepmommueckon cucrembr JI. WM.  Menneneesa:
pacupenesnieHue 3JEKTPOHOB MO JHEPreTUYECKUM YPOBHSAM, MOAYPOBHSM H
opouransam. Gusnueckuii cMpici [leproanueckoro 3akoHa.

3aKOHOMEPHOCTH H3MEHEHHUs pajanyca aTOMOB XHMHUYECKUX JJIEMEHTOB,
METaJUIMYECKMX U HEMETAJNIMYECKUX CBOMCTB IO IpyIIiaM W nepuojam. MzMeHeHnue
KHCJIOTHO-OCHOBHBIX CBOWCTB COEJIMHEHHA XMMHYECKHX 3JIEMEHTOB B MEpUOAAX U
rpynmnax. XapakTepuCTHKa XWMHUYECKOIO JJIEMEHTa MO €ro IOJIOKEHUIO B
[Tepuoanueckon cucreme . 1. Menneneena.

3nauenue Ilepumonnueckoro 3akoHa M Ilepuoanyeckoi CUCTEMBI XMMHUYECKHX
DJIEMEHTOB Ui pa3BUTHS Hayku W npaktuku. JI. 1. MenneneeB — yueHbld u
IpaKJaHUH.

DNEeKTPOOTPULATENBHOCTh XUMUYECKHUX IEMEHTOB. XUMHUYECKasl CBsI3b. Buibl
XUMHUYECKOM CBS3M: KOBAJEHTHAS NOJIAPHAs CBSI3b, KOBAJICHTHAs HEIOJSPHAS CBS3b,
MOHHas CBs3b. MexaHu3mbl 00pa3oBaHUSl KOBAJEHTHOM M HOHHOM CBS3H.
DONEeKTPOHHBIE U CTPYKTYPHBIE POpMYIIbl BenlecTB. KaTHOHBI 1 aHUOHBI.

Kpucrannuueckue n amopgHbie BemecTBa. THUIBI KPUCTAIUIMYECKUX PEIIETOK:
MOHHAs1, aTOMHAasl, MOJIEKYJISIPHAsA U UX XapaKTEPUCTUKH.

Crenenp okucnenus. OnpeneneHue cTeneHeil OKUCIEeHUsI aTOMOB B OMHApHBIX
coeMHEeHUsIX. OKUCIUTENBHO-BOCCTAHOBUTEbHBIE peakuuu. [Iponecchl okucneHus
U BOCCTaHOBJICHHs. OKucCAuTENM W BOCCTaHOBHUTENH. (COCTaBIEHHE YpPaBHEHUM
MPOCTBIX OKUCIUTENbHO-BOCCTAHOBUTEIBHBIX PEAKIUHA M PAcCCTAaHOBKA B HUX
KO2(PPUIIMEHTOB METO0M 3JISKTPOHHOTO OajlaHca.

OKCIEpUMEHTAIIBHOE N3YUYEHUE BELIECTB U SIBJICHUM:

O3HaKOMJIEHUE ¢ 00pa3liaMyd METAJJIOB U HEMETAJIOB;

MOJEIUPOBAHUE CTPOEHUS MOJIEKYJ TMpU IOMOLIM PHUCYHKOB, MOJEIIEH,
AJIEKTPOHHBIX U CTPYKTYPHBIX (POPMYIL;

OPOBEICHUE  ONBITOB,  WUIIOCTPUPYIOIIUX  NPUMEPBl  OKUCIUTEIBHO-
BOCCTAaHOBUTEJIBHBIX PEAKIUI (TOPEHHE, PEAKIIMH PA3JIOKECHUS, COSIUHEHU).

MexknpeaMeTHbie CBA3H

Peanuzanuss MeXnpeIMETHBIX CBSI3€M MNpU M3yYEHWH XUMUU B & Kiacce
OCYIIECTBIISIETCS YEpe3 UCIOJIb30BAaHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX MMOHSITHH,
TaK U MOHATUM, IPUHSTHIX B OTJEIbHBIX ECTECTBEHHBIX HAYKAaX.

OO6mure ecTeCTBEHHO-HAYYHBIE TMOHSTHS: sIBJIEHUE (IIPOLeCcC), HAYUYHBIM (akT,
rUNoTe3a, TEOpHs, 3aKOH, aHallu3, CHUHTE3, KiIacCU(pUKALMS, MNEePUOJAUYHOCTD,
HaO0JII0/ICHKE, SKCIIEPUMEHT, MOICJIMPOBAHUE, U3MEPEHUE, MOJIEb.

®duszuka: ABIEHUS TPUPOIbI, (U3MUECKHe SBJIEHUS, BEIIECTBO, TeJO,
(¢u3nyeckue BeIMYMHBI, €IUHUIBI U3MEpeHus1, 00bEM, Macca, arperaTHble COCTOSIHUE
BELIECTBA, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, MOH, MOJIEKYJa, CTPOCHHUE TIa30B,



KUIAKOCTEH M TBEPABIX (KPUCTALTUIECKUX) TEJI, IICKTPUICCKUHN 3aps/l, KOJTMIECTBO
TETLIOTHI.

buonorus: 6uocdepa, horocuHTe3, MpoIeCChl 0OMEHA BEIIECTB.

['eorpadus: atmocdepa, ruapocdepa, MUHEpAIBI, TOPHBIE TIOPOJIBI, TIOJIC3HBIC
MCKOIIaeMbl€, TOIJIUBO, BOJIHBIE PECYPCHI.

Texnonorus: TexHochepa, MPOU3BOACTBO, XUMHUYECKHE TEXHOJIOTHH, CBHIPHE,
KOHCTPYKITMOHHBIC MaTePUAJIBI.

9 KVIACC

BemecTBo M XMMHUYecKasi peaKkus

[loBropenne u yriyOsieHHEe 3HAaHUKA OCHOBHBIX pa3leioB Kypca & Kiacca.
Ctpoenue atomoB. CBOKMCTBA aTOMOB XMUMHUYECKUX AJIEMEHTOB, UX KOJIMYECTBEHHBIC
M KAueCTBEHHBIC XAPAKTEPUCTUKHU (paguyc, IJIEKTPOOTPULIATEIBHOCTh, SHEPIus
noHuszanuu). I[locnenoBareabHOCTh 3aMONMHEHHUS AJEKTPOHHBIX OpOUTANICH aTOMOB
Majbix 1mepruoaoB. OCOOCHHOCTH 3allOJIHEHMS DJCKTPOHHBIX oOpOuTaneil aToMoB
OonpmMx mnepuonaoB. Ilepumonuueckas cucTreMa XHMHUYECKHMX 3JEMEHTOB B CBETE
MPEACTAaBICHU O cTpoeHnH aroMa. CTeneHb OKHUCIEHUS M BAJEHTHOCTD.
[Ipencrasienne 0 NMEPUOJUYECKOM 3aBUCUMOCTH CBOMCTB XMMHMYECKUX SJIEMEHTOB
(3JIEKTPOOTPULIATENIBHOCTb, OKHCJIMTEIBHO-BOCCTAHOBUTEIIbHBIC CBOWCTBA,
KHCJIOTHO-OCHOBHBIE CBOMCTBA OKCUJIOB U TUAPOKCUIOB) OT CTPOEHHUS aTOMA.

Crpoenue BemlecTBa. BemiectBa B TBEpIOM, JXHAKOM W Ta3000pazHOM
COCTOSTHUU. Buapl XuUMHUUYECKOW CBS3U: HWOHHAs, KOBaJEHTHas (HEMoJIIpHas,
noyispHasi); OOMEHHBIH H  JOHOPHO-AKIECNITOPHBIA  MEXaHW3M OOpa30BaHUsA
KOBAJICHTHOU CBSI3H.

MexMOoNeKyJIIpHbIe B3aUMOJICUCTBUS (BOAOpPOAHAsi CBs3b, CUJIbI Bau-mep-
Baannca). Tumbl KpUCTAUIMUECKUX PEIIETOK — aTOMHAas, MOHHAs, METaJUInyecKas,
MOJIEKYJIIpHasi — U OCOOEHHOCTH MX CTPOCHHS. 3aBUCUMOCTh CBOMCTB BEIIECTBA OT
THINA KPUCTAJUIMYECKON PEIIETKU U BUIA XUMAYECKON CBSI3U.

OcHOBHBIE 3aKOHOMEPHOCTHU MPOTEKAHUS XUMHUYECKUX peaKuuil.
Knaccudukanuss XuMUUeCKuX peakiui Mo pa3dudyHbIM MpU3HaKaM (10 YUCIY H
COCTaBY YYacCTBYIOUIMX B PEAKIMU BEILECTB, M0 TEIIOBOMY (D (PEKTy, M0 N3MEHEHUIO
CTENICHEH OKHWCIICHUS XUMHUYECKHUX OJJIEMEHTOB, IO OOpaTUMOCTH, MO YYaCTHIO
KaTaJau3aTropa, 0 arperaTHOMY COCTOSIHUIO PEarupyrolux BEIECTB).

DJIEMEHThl XUMHYECKON TEPMOJAMHAMUKHU. DHEPreTUKAa XUMUYECKUX PEaKIUu.
TenmoBoit 3dekT XUMHUYECKOW peakiuu. DK30- W DHIOTEPMUYECKHE PEaKIlu,
TEPMOXUMHUYECKUE YpaBHEHUA. 3aKOH l'ecca W ero cieacTtBus. BeraucneHus mo
TEPMOXHUMUYECKUM YPABHECHUSIM.



[loHsiTHE O CKOPOCTHM XHMMHYECKOW peakuuu. 3aKOH JACHCTBYIOLIIMX Macc.
@akTopbl, BIMIAIOLIIME HA CKOPOCTh XUMHUYECKOM pEeaKIUu. DHEprus aKTHUBALUH.
[Tonstue o katanuze. epmeHThl. UTHTUOUTOPHI.

[Tonsitue 00 OoOpaTUMBIX M HEOOPATUMBIX XUMHUYECKUX peakiusax. [lonstue o
XUMHAYECKOM paBHOBecuH, npuHuui Jle [llatense. Y cmoBus cMEeHns] XMMUYECKOTO
paBHOBecusA. DPaKTOpbI, BIHSIOIIAE HA COCTOSHHUE XHMHYECKOIO PaBHOBECHS.
IIporHo3upoBaHre BO3MOXXHOCTH IIPOTEKAHUS XUMHUYECKUX IPEBPALLICHUM B
Pa3IMYHBIX YCJIOBHUSIX HAa OCHOBE MPEJCTaBICHUH 00 U3YYEHHBIX 3JIeMEHTaX
XUMHAYECKON KNUHETUKHA U TEPMOJIUHAMUKH.

OKHCIIUTENBEHO-BOCCTAHOBUTEIIBHBIE peaKkuu. OKHCIUTENBHO-
BOCCTAHOBUTEJIBHBIE CBOMCTBA XMMHYECKHX JJIEMEHTOB, 3aBUCHMOCTb OT CTEIIEHU
OKHCIICHHs. BakHbple OKUCIUTENIM W BOCCTaHOBUTENM. llepMaHranar xanus
(xapakTtepuctuka). CocTaBiieHHE YpPaBHEHUH OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxiuil C UCIOJIb30BAHUEM METO/1a 3JIEKTPOHHOTO OaaHca.

DJIEKTPOJIUTAYECKAsT JAHuccolManusa. XUMHUYECKHME PpEAaKUUH B PaACTBOPAX.
Teopust AMEKTPOIUTHUECKON aucconuanuu. PacTBopeHne kKak (U3MKO-XUMHUYECKHMA
npouecc. IloHsatTe o0 ruaparax ©  KpUCTALIOTHApaTax. OJIEKTPOJIUATHI U
HEWIEKTpOoauThl. KaTtuoHbl, aHWOHBL. MexaHu3M JUCCOLMAIMM  BELIECTB C
pPa3IMYHBIM BUJAOM XUMUYECKOM CBsI3U. CHIIbHBIE U Ci1a0ble ANIEKTPOIAUThl. CTeneHb
IVCCOLMALM, KOHCTaHTa aucconuannu. MloHHOe nponsBeneHne BoAbl. BonopoaHslii
nokaszaresb. MHIUKaTophl. DIEKTPOIUTHYECKAs AUCCOLMALNS KUCIOT, OCHOBAHUMN U
COJIEH.

Peakunm monHOro oOmeHa. YcCloBHsS NPOTEKAaHUs PEeaKIMi MOHHOTO OOMeEHa.
MonekynspHble, MOJHBIE U COKpPALIEHHBIE MOHHBIE yYpaBHEHUS peakuuil. CBoKCTBa
KHCJIOT, OCHOBAaHMUW W COJIEH B CBETE€ MPEACTaBICHUN OO0 3JIEKTPOIUTHYECKOU
nucconyanuy. KayectBeHHbIE peakliiyi Ha HOHBI.

I'mpponus coneit. loHHBIE ypaBHEHHMS THAPOJIM3a COJIEU. XapakTep cpeabl B
BOJIHBIX PAaCTBOpPax COJIEH.

OKCIIEpUMEHTAIbHOE M3Y4YEHUE BEIIECTB M SBICHHUI: O3HAKOMIJICHHE C
MOJENSMU KPUCTALIMYECKUX PEUIETOK HEOPraHMYECKHUX BEIIECTB — METAJUIOB M
HeMeTauioB (TpaduTa 1 amMasa), CJI0KHBIX BEIIEeCTB (XJIOpPHUIa HATPHS);

HCCIIEIOBAHNE 3aBUCUMOCTH CKOPOCTHM XMMHUYECKOW pEaKUUU OT BO3IECHUCTBUS
pa3nuyHbIX (aKTOPOB;

OMBITHI, UJUTIOCTPUPYIOLIUE 00PATUMOCTh XUMHUECKUX PEAKIINIA;

UCCIICNOBAHUE DJIEKTPONPOBOJHOCTH PACTBOPOB, MpoLecca AUCCOLMALUN
KHUCJIOT, II€JI0YEH U COJICH;

IIPOBEJICHUE OIBITOB, WJUIKOCTPUPYIOIIUX IIPU3HAKA MPOTEKaHUs peaKuun
HOHHOTO 0OMeHa (0Opa3oBaHUE OcajiKa, BhIICJICHHE ra3a, 00pa3oBaHUE BO/IbI);



MpUMEHEHNE WHANKATOPOB (JIaKMyca, METWJIOpamka U (QeHondranenHa) mis
ONpeaEeNeHHs XapaKTepa Cpelibl B PACTBOPAX KUCIOT, OCHOBAHUH U COJIEH;

OPOBEJAEHUE  ONBITOB,  WUIIOCTPUPYIOIIMX  MPUMEPBl  OKUCIUTEIBHO-
BOCCTAaHOBUTEJIbHBIX pEeAKIUi (TOpEHHE, PEAKIIMK PA3JIOKEHHUS], COSTUHEHUS );

pacro3HaBaHHE HEOPTaHMYECKHUX BELIECTB C MOMOIIbI0 KAYECTBEHHBIX PEAKIIUNA
Ha UOHBI;

pelIeHUe  AKCIEPUMEHTAIBHBIX 3adad 1o  TemaMm: «OKUCIUTEIbHO-
BOCCTAHOBUTENBbHBIE  peakiuu», «l'maponus  cone», «DIEKTPOJIUTHUECKAS
JTUCCOLIAALIMS.

HeMmeTauibl 1 MX coelMHEHUS

OOmass xapakTtepucTuka HeMeTaioB. (OCOOEHHOCTH CTPOCHHUS aTOMOB
XUMHUYECKUX DJIEMEHTOB, TMPOCThIX BEHIECTB, awIOTponus. OKUCIUTEIBHO-
BOCCTAaHOBUTEJIbHBIE CBOMCTBAa HeMeTaUIoB. (CpaBHUTENbHAs XapaKTEPUCTUKA
COEAMHEHU HEMETAIIIOB.

OOmiass  xapakTepucTuka rajoreHoB. (OCOOEHHOCTH CTPOCHUSI aTOMOB,
XapakTepHble CTeneHu OKucieHus. CTpoeHHuE M (PU3MYECKHE CBOWCTBA MPOCTHIX
BEIIECTB — T'AJIOTEHOB. XUMHUECKHE CBOMCTBA HA IPUMEPE XJIopa (B3aUMOJIEHCTBHE C
MeTallaMHi, HEMEeTaJUlaMH, BOJOM, mmiesnoyamu). XiopoBogopoa. ComsiHas KHUCIOTa,
XMMHUYECKUE CBOMCTBA, MOJYyYECHUE, MPUMEHECHUE. JlelicTBHE XJIOpa U XJIOPOBOAOPO/IA
Ha OpraHu3M 4YesjoBeka. BakHeilme XJIOpuIbl U HX HAXOXKICHHE B MPUPOJIE.
[ToHsiTHE O KUCIOPOICOACPKAIIMX KUCIOTaX XJI0pa U UX COJISIX.

VVIA-rpynmel. OcCoOOCHHOCTH CTPOCHHSI aTOMOB, XapaKTEpHbIE CTEMEHU
okucieHusi. CtpoeHre u (pU3MYECKUe CBOWCTBA MPOCTHIX BEHIECTB — KUCIOpOJa U
cepbl. AJNIOTPOITHBIE MOJU(DHUKAIIUN KUCITIOPOAa U cepbl. XUMUYECKUE CBOMCTBA CEPbI
(B3auMOJIEHCTBHE C HEMETa/UIaMH, METa/lIaMH, KOHIEHTPUPOBAHHBIMU a30THOU U
cepHoii kuciaoramu). CepoBoIOpo, CTpOEHUE, PU3NUECKHE U XUMUYECKUE CBOMCTBA
(KUCIIOTHBIE U BOCCTAHOBUTENbHBIE CBOMCTBA). OKCHUIIBI CEpbl KaK MPEICTABUTEIN
KHUCIIOTHBIX OKCUAO0B. CepHucTas kuciora u ee conu. CepHasi KUCIIOTa, PU3NYECKUE U
XUMUYECKHEe CBOMcTBa (OOmIMEe Kak TPEeJACTaBUTENS  Kjacca KHUCJIOT |
cnenupuueckue). Coau cepHOM KUCIOTh. XMMUYECKUE PEaKlU, JeKalllue B OCHOBE
MPOMBIIIUICHHOTO  Ccroco0a TOMy4YeHusi CcepHoi KucioThl. [lpeacraBieHust o
XUMUYECKOM TIPOM3BOJICTBE U CBSI3aHHBIX ¢ HUM mpodeccusx. [Ipumenenue cepHo
KHUCJIOTHI U cyib(daroB. KauecTBeHHbIC peakiiuu Ha CyabPUT-, cyabdua- u cyiabdar-
aHUOHBI. Haxox1eHue cephl U €€ COCAMHEHUN B IIPUPOIE. XUMHUYECKOE 3arpsI3HEHUE
OKpYy’Kalolllel cCpeabl COCIUHEHUSIMU Cepbl (KUCIOTHBIC JOXAH, 3arpsS3HCHHE
BO3/yXa), CIOCOOBI €ro MPe0TBPAIICHHUS.

OO6mrast xapakTepuctuka djaeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHBIE CTEIIEHU OKUCIIEHUSI.



A30T, pacmpocTpaHeHHWe B TMpUpoje, (PU3NUYECKHE W XUMHUYECKHE CBONCTBA
(B3aMMOJEHCTBHE C METaJJIaMU, BOJOPOJAOM, KHCIOpoJaoMm). Kpyrosopor azora B
npupojae. AMMuUak, ero Gu3NUecKrue U XMMUYECKUE CBOMCTBA (OKUCIIEHUE, OCHOBHBIC
CBOMCTBa BOJHOTO pacTBOpa), MPUMEHEHHE M TMOJy4YyeHue B JabopaTopuud U
MPOMBINUICHHOCTH. MOH aMMOHHUSA, JOHOPHO-AaKIENTOPHBIM MEXaHU3M  €ro
obpazoBanusi. Coi aMMOHUS, UX (PU3NUECKUE U XUMUIECKHAE CBOMCTBA (Pa3IoKeHUE
Y B3aMMOJICHCTBUE CO IIeso4amu), npumeHeHue. KauecTBeHHasi peakivsi Ha MOHBI
ammonumsi. Okcuast azota (I, 11, III, IV, V). Azotucras kuciora. A30THast KUCJIOTa, €€
nojiyueHue, (U3MUECKue M XUMUYECKHE CBOMCTBa (0OIIMEe Kak MpeICTaBUTEIs
KJIacca KUCJIOT U crienududeckue), IpuMeHeHNE. X UMUYECKHUE PEaKIIu, JICKAIIIE B
OCHOBE TOJYYEHHUS] a30THOM KHUCJIOTHI B MPOMBINIJICHHOCTH. HUTpaThl U HUTPUTHI.
KauecTBeHHbIE peakMi HA HUTPAT- U HUTPUT-aHUOHBI. XUMUUYECKOE 3arpsi3HCHUE
OKpY>Kalollled Cpeabl COCAMHEHUSMH a30Ta (KHCIOTHBIE JIOXKIU, 3arps3HCHHE
BO3/lyXa, TOYBBI U BOJOEMOB).

®docdop, auorponHsie Mmoaudukauu Gocdopa (Oenbiit u kpacHblil hochop),
dbu3nYecKre U XUMUYECKUE CBOMCTBA (B3aUMOJICUCTBUE C METAJlJIaMU, KUCIOPOAOM,
raJloreHaM, KOHIICHTPUPOBAHHBIMH a30THOW W CepHOM KucioTamu). OKCUbI
docdhopa (III, V), dochopnas kucimora, (U3NYECKHE W XHUMHUYECKHE CBOMICTBA,
nonyuenune. KauecTtBeHHas peakuus Ha ¢docdar-uonsl. IlpeacraBinenus o
rajorenusax docdopa (I, V).

[loHsiTue O MUHEPAIBHBIX yA0OpeHUsX. A30THbIE, (OCHOpPHBIE, KOMIUIEKCHBIE
yno0penusi. XUMHUECKOE 3arpsi3HEHHE OKPY>KAIOIIEH cpejibl COeIMHEHHUSIMU a30Ta U
docdopa.

O6mass xapakrepucThka 35eMeHTOB [VA-rpynmnbel. OCoOOEHHOCTH CTpOEHUs
aTOMOB, XapaKTEPHbIE CTEIIEHU OKUCIICHUSI.

VYrnepon, amnorponnbie Moaudukanuu (rpadut, anmasz, dyiiepeH, rpades,
HAHOTPYOKHM), (U3MUECKHE U XUMHUYECKHME CBOWCTBA TMPOCTHIX  BEIIECTB
(B3auMOJAENCTBHE C METaUIaMH, HEMETa/UIaMH, KOHUEHTPUPOBAHHBIMH a30THOU H
cepHoil kucimotamu). Ilonstue 06 amcopOumu. KpyroBopot yriepoaa B MpUpOJE.
Okcuapl yriepoaa, ux (puU3NUecKue U XUMHUUYECKHE CBOWMCTBA, JICMCTBHUE HA >KUBBIC
OpraHU3Mbl, TMOJY4YEeHHWE W TPUMEHEHUE. DKOJIOTHYECKUE MpoOJIeMbl aTMochepsl,
cBs3aHHBIE ¢ okcuaoM yrieposaa (IV). YronapHas kucnora u ee conu, ux Qpu3nyeckue
U XUMUYECKHE CBOMCTBA, MoJlydyeHrue u npumeHenne. KapOoHatel, ruipokapOOHaTHI,
ux cBoiictBa. KauectBeHHass peakiuss Ha KapOoHaT-uoHBL. Vcnonb3oBaHHe
KapOOHATOB B OBITY, MEAUIIMHE, TPOMBIILICHHOCTH U CEJIbLCKOM XO3SHUCTRE.

[TepBoHavasibHBIE TIOHATHS 00 OPTaHUYECKUX BEIIECTBAX KaK O COCIMHEHUSX
yriepoaa: yrieBOJIOPOJbl (METaH, 3TaH, ATUJIEH, AUETUJICH), 3TaHOJ, [JIUIEPUH,
yKcycHasi kuciora. [IpupoiHbie HCTOUYHUKH YTIE€BOAOPOI0B (YTroib, IPUPOIAHBIN ra3,
He(Thb), MPOAYKTHI UX MEPepadOTKH, UX POJb B OBITY U MPOMBbIIILIEHHOCTH. [loHsATHE



0 OMOJIOTMYECKH BaKHBIX OPTaHUYECKUX BEIIECTBAX — JKUPaX, OeIKax, yriaeBoaax — v
UX POJM B JKU3HU 4YeJoBeKa. EJHMHCTBO OpPraHMYECKUX M HEOPTaHUYECKUX
COEIMHEHUM.

Kpemuuii, ero ¢usnueckue M XHMHUYECKHE CBOMCTBa (B3aMMOJEHCTBHUE C
METaJUIAMH, KHUCJIOPOJOM, YIJIEPOJAOM, TaJIOT€HAMM), IMOJIYYEHUE M NPUMEHEHHE.
Ponb kpemuus B npupone u texnuke. Oxcupg kpemuus (IV), kpemHueBas kuciora,
CUJIMKATHI: (PU3NYECKUE U XUMUYECKHUE CBOMCTBA, MOJYyUYCHNE U TPUMEHEHUE B OBITY
U MPOMBINIJICHHOCTH. BakHelllline CTpOuTENbHbIE MaTepHallbl: KepamMuKa, CTEKJIO,
eMeHT, OeToH, kene300eroH. I[Ipobiembl  Ge30macHOrO  MCIOJIB30BAHUSA
CTPOUTENHHBIX MATEPUAJIOB B OBCEIHEBHOM JKU3HHU.

bop. Ocobennoctu crpoenus aroma. OO0muMe nNpeacTaBieHus 0 PU3NYECKUX U
XUMHYECKUX CBOMCTBaX. bopHas kuciora.

DKCIEPUMEHTAIbHOE U3YYEHUE BEIIECTB U SIBIICHUIA:

O3HAaKOMJIEHUE C 00pa3liaMy MPUPOTHBIX XJIOPUIOB (TATIOTEHUIOB);

MPOBEJICHUE OIBITOB, OTPAXKAIOIIUX (PUHMUYECKUE U XHUMHUYECKHUE CBOMCTBA
raJlIor€HOB U MX COCAUHCHUI;

U3YUYEHHE CBOMCTB COJISTHON KHUCIIOTHI;

IPOBEJICHUE KAYECTBEHHBIX PEaKIMi Ha XJOpUI-, OpOMUI- U HOIUI-UOHBI U
HaOJI0/ICHNE MPU3HAKOB UX MPOTEKAHUS,

O3HAaKOMJIEHUE C 00pa3LaMu Cephl U €€ TPUPOAHBIX COCTUHEHU;

HaOJI0/ICHHE npoiiecca oOyTIMBaHUS caxapa noJI NeHCcTBUEM
KOHIIEHTPUPOBAHHOM CEPHOM KUCJIOTHI;

U3y4YeHUE XUMUUECKIX CBOMCTB pa30aBIIEHHON CEPHON KUCIIOTHI;

MPOBE/ICHNE KAUECTBEHHBIX peaklUuil Ha Ccynbpua-, Cyab(UT- U CyJb(aT-uoHBI
1 HaOJII0/ICHUE TPU3HAKOB UX MPOTEKAHUS;

O3HAaKOMJICHHE ¢ (PU3NUYECKHUMH CBOMCTBAMHU a30Ta, (hochopa M UX COCTUHECHUH,
oOpasiamMu a30THBIX U POCPOPHBIX yI0OpEHHIA;

MoJly4eHue, coOupaHue, pacrno3HABaHWE U W3YyUYCHHE CBOMCTB aMMHaKa,
V3yYEHHUE CBOMCTB COJIEM AaMMOHHS;

MPOBEJICHNE KAaYECTBEHHBIX PEaKIMii HA MOH aMMOHUS, HUTPUT-, HUTPAT- U
docdaT-uoHBI U N3yUYCHHE MPU3HAKOB UX MPOTCKAHUS;

M3Yy4YEHUE B3aMMOJICVCTBUS KOHUCHTPUPOBAHHOW a30THOM KHUCJIOTBHI C MENbIO,
CBOMCTB (hoc(HOPHOI KUCIIOTHI U €€ COJIeH;

O3HAKOMJIEHUE C MOJENISIMH KPUCTAJUIMYECKUX PEIIeTOK ajiMasa, rpadura u
dbymiepeHa, ¢ TPOLECCOM aACOPOIMU PACTBOPEHHBIX BEIIECTB aKTUBHPOBAHHBIM
yIJIEM U YCTPOMCTBOM MPOTHUBOTra3a;

MOJIydeHUe, COOMpaHHe, PACMO3HABAHWE WU U3YYEHHUE CBOWCTB YTIEKHCIIOTO
rasa;



MPOBE/ICHNE KAYECTBCHHBIX PEAaKIMid Ha KapOOHAT- M CHUJIMKAT-UOHBI H
W3y4YEHUE MPU3HAKOB UX IPOTEKAHUS,

U3y4YeHHUE B3aMMHBIX MPEBPAIICHUN KapOOHATOB U TUAPOKAPOOHATOB;

O3HAaKOMJIEHHE C oOpasllamMu TPUPOJHBIX KapOOHATOB U CHUJIMKATOB, C
NPOAYKIUEN CHIIMKATHON MTPOMBIIIJIEHHOCTH;

pEILICHUE 3KCIEPUMEHTAIBHBIX 33Ja4 M0 TeMe «BaxHeumme HeMeTaubl U UX
COCIMHECHUSD.

MeTaJsibl 1 X COeIMHEHUS

O6mue cBoiicTBa MeTaioB. OOIIas XapaKTePUCTUKA XUMUYECKUX DJIEMEHTOB —
METAJUIOB HA OCHOBAHWU MX MOJOXEHUS B [leprHoanveckoil CUCTEME XUMHYECKUX
anemeHtoB JI. M. MenneneeBa um crpoeHus aromoB. Meramisl A- m b-rpymm.
CrpoeHre mpoCThIX BEHIECTB — METAJUIOB. MeTtaiinuecKkasi CBA3b U METAJUINYECKast
KpUCTaJUIMYecKasl pemierka (MpUMHUTHBHAs KyOuueckas, 0ObEMHO-IIEHTPUPOBAHHAS
KyOudeckasi, rpaHELICHTPUPOBAHHAS KyOudeckas, reKcaroHajabHast
IJIOTHOYTAKOBaHHAs). 3aBUCUMOCTh (DU3WUYECKUX CBOMCTB METAJJIOB OT CTPOEHUS
KpUCTAJUIOB. DJIEKTPOXUMUYECKHM psii HAPsLKEHU MeTauioB. O0Lue XuMUYECKUue
cBoiictBa MeTaiwioB. OOmmMe cnocoObl TOJNYYEHHS METaJUIOB, METaJUTyprusl.
DONEeKTpoJIU3 PaACIUIaBOB M PACTBOPOB COJIEM Kak OJMH W3 CHOCOOOB IMOTY4YEHUS
MeTaisioB. [loHsITHE O KOPPO3UU METAIOB, OCHOBHBIE CIOCOOBI 3allUThl UX OT
koppo3uu. CriiaBbl (CTalb, YyTyH, JIOpaTIOMUHMN, OpoH3a). [IpuMeHeHre MeTasuioB
Y CIJIABOB B OBITY U MPOMBIILICHHOCTH.

Memannwvt A-2pynn

[Ilenounsle MeTauibl: MOJIOKEHUE B llepronnyeckoi cCUCTEME XMMUYECKUX
anemeHtoB J[. M. MenaeneeBa, CTpOEHME HMX aTOMOB, HAXOXKJICHHE B NPHUPOIE.
dusznyeckue U XUMHUYECKUE CBOMCTBA (HAa MpUMEpPE HATPUS U KaJiusl), MOJyYECHHUE.
Okcuapl ¥ TUAPOKCUABI HATpUSA U Kanud. [I[puMeHeHue MIeNOYHbIX METALIOB U UX
coeHeHun. bruonornueckas posib HaTpUs U KAIUSL.

[[lenouyHo3eMeNnbHBIE  METAUIBI MAarHUM W KAJIbLUWW: IOJIOKEHUE B
[Tepuomnueckon cucreme xumuueckux sneMmeHToB . 1. MenaeneeBa, ctpoeHue ux
aTOMOB, HaxoOXXJieHHWEe B mpupojac. OuU3nM4YecKkue U XUMUYECKUE CBOMCTBA MAarHusi u
Kayblus. BaxuHele coeMHEHHST KaJIbLUS U MarHusi (OKCUJ, THUAPOKCHUM, COJIN),
CBOICTBa, MpuMeHEeHHE. JKecTKOCTh BOJABI M CIOCOOBI e ycTpanenus. KpyroBopor
KaJIbIUS B IPUPOJIE.

AJIIOMUHUI: TI0JI0)KeHUE B llepnoanueckol cUCTEME XMUMHUYECKUX 3JIEMEHTOB
. WM. MenneneeBa, CTpoeHHE aToMa, HaxOXJIeHUE B Tpupone. DPuszndeckue u
XUMUYECKHUE CBOMCTBA amtoMHUHHS. AMQOTEpHBIE CBONCTBA OKCHIA W THUAPOKCHIA
amomuHus. [I[puMeHeHne aarOMUHNS U €T0 CIIaBOB.

Memannwt b-2pynn



OO01mas xapakTepucTuka MeTauioB b-rpynmn (moOoYHbBIX MOATPYI): TTOJOKEHHUE
B Ilepnogmueckoin cucreme xumudyeckux odnemeHtoB JI. M. Menneneesa,
OCOOEHHOCTH CTPOEHHUS aTOMOB. SIBJIEHHE «IpoBajia» »JJIEKTPOHA Ha MpUMEpe
CTPOEHHS aTOMOB XpoMa, Menu, cepeOpa. BaneHTHble cocTostHUST atoMoB d-
AJIEMEHTOB, CTENIEHU OKHUCJIEHHS aTOMOB B COEIMHEHMSX. 3aBUCHUMOCTb KHCJIOTHO-
OCHOBHBIX CBOMCTB OKCHJOB U THAPOKCHIOB METAUIOB OT 3HAYEHUS CTEIECHU
OKUCJIEHUSl 3JEMEHTa B COEOUHEHMU (HAa TMpUMEpPE COEIMHEHH Xpoma).
IIepBOoHaUasIbHBIE IPEACTABICHUS O KOMIUIEKCHBIX COEAUHEHUSIX.

Menps u cepebpo: CTpoeHHE aTOMOB, CTENEHH oOkuciaeHus. OOumme KpaTkue
npeacTaBieHUsT O (U3HUECKUX M XHUMHUYECKUX CBOWCTBAX TPOCTHIX BEIIECTB
(B3aMMOJEHCTBUE C KHUCIOTAMH-OKHCIUTEISAMHU), 00 HUX OKCHUIAX, TMIPOKCHUAAX U
coJisiX, UX npuMmeHeHuu. llpencraBneHus o0 aMMHUAYHBIX KOMIUIEKcax cepedpa u
menu. KauecTBeHHbIE peakIMK Ha KaTHOHBI Meau (2+) u cepebdpa.

[{uHK: cTpoeHHe aToMa, CTENEHb OKUCIEHMs. XapaKTepUCTHKa (PU3NUECKUX U
XUMHUYECKUX CBOWCTB, MPUMEHEHUE, aM(POTEpHbIE CBOMCTBA OKCHAA W THIPOKCHUAA.
KadecTBeHHbIE peakiy Ha KATHOHBI LIMHKA.

XKenezo: crpoeHue aroma, CTENEHM OKUcIeHUsA. HaxoxkneHwe B NpHpOJE.
duznueckrue U XMMHYECKHE CBOMCTBA XKele3a, NpUMEHEHue. bronorudeckas poJib
xenesza. Oxcuapl, rugpokcuasl u conu kenesa (II) m xemeza (III), ux cocras,
CBOMCTBa M nojyuyeHue. KauecTBeHHbIE peaklMi Ha KaTUOHBI Xkene3a (2+) u xenesa
(3+). Yyryn u cramp — cruaBel >kene3a. IIpouM3BOACTBO 4YyryHa M CTajM.
DKOJIOru4ecKue MpoOIeMbl, CBI3aHHBIE C METAILTYPIrHUECKUMU IIPOU3BOACTBAMH.

OKCIEpUMEHTAIIBHOE N3YUYEHUE BELIECTB U SIBJICHUM:

O3HAaKOMJIEHME C 0Opa3llaMd METAUIOB M CIUIaBOB, HX (U3HUUYECKUMU
CBOMCTBaMU;

MOJIETIMPOBAHNE METATUIMYECKON KPUCTATUIMYECKON PEIIETKH;

U3y4YECHUE B3aMMOJECHUCTBUS METAIJIOB C BOJIOW, C PACTBOPAMHU COJIEU U KHUCIIOT,
UCCJIEIOBAHNE TPOLECCOB AIIEKTPOIM3a pacTBopoB xjopuna meau (II) m mommna
KaJusi, KOPPO3HH METAJJIOB;

M3YyUYeHHUE OCOOCHHOCTEH B3aMMOCHCTBUS OKCHUJIOB KaJIbLIMS U HATPUSI C BOJIOMH,
UX TUAPOKCUAOB — ¢ okcuaoMm yriepoja (IV) u kucnoramu;

M3y4YEeHHE CBOICTB KapOOHATOB U TMAPOKApOOHATOB KaJbIUS, )KECTKON BOJIBI,

U3y4YEHUE TPOLECCOB TMOJYYEHUSI THAPOKCHUIIOB Keje3a, MX XUMHUYECKHX
CBOJICTB,;

U3y4YeHHUE MPU3HAKOB MPOTEKAHHUS KAYECTBEHHBIX PEaklUMid Ha MOHBI (MarHusi,
KaJbI[Usl, aJTIOMUHUSA, IUHKA, Kene3a (2+) u xenesa (3+), menu (2-+);

HaOMIOZICHUE W OMHMCAaHWE OKPAITWBAHUS TJIAMEHW HOHAMH HATPHS, KalIus U
KQJIBLIUS;



uccaenoBanre aM(pOTEPHBIX CBOWCTB THUAPOKCHIA ATIOMHHHS, THIPOKCHIA
xpoMa (III) u rugpokcuaa HUHKa;

pEIlIeHUE SKCIEPUMEHTANBHBIX 3a7au 1o TeMe «BakHeillume MeTamuibl U HUX
COEJIMHECHUSD.

XuMus ¥ OKPYKAKOLIIAs cpeaa

BemecrBa u marepuasibl B NOBCEJHEBHOM KW3HU 4YeNIOBEKAa. BakHeuine
BEIlIECTBA M MaTepualbl, O00JaCTH WX NpPUMEHEHMs. be3omacHoe HUCIOIb30BaHUE
BCILIECTB M XUMHYECKUX peakiuil B ObITy. [IepBast moMoIp npu XMMHUYECKUX OXKOTax
U OTPaBJICHUSX.

Hossie Matepuansl 1 TexHONOTHH. [[pUHIMIBI «3€TIEHON XUMUW.

OCHOBBI DKOJIOTUYECKOM TPaMOTHOCTH. XHMHSI H 3J0pPOBbE. 3HAUYCHUE
M3y4aeMbIX XHMHYECKHUX JJIEMECHTOB M WX COCIMHCHUH i1 (YHKIIMOHUPOBAHUS
opranu3Ma 4yejoBeka. [loHsTue o 310poBoM 00pase KU3HHU.

XHUMHUYECKOE 3arps3HEHHUE OKPYXKAIOIIEH cpelibl. DKOJOTHYECKUE MPOOIIEMBI,
CBSI3aHHBIE C COCIMHEHUSIMHU YTIIEPOJa, A30Ta, CEPBI, THKENBIX METAILIOB. [IoHATHE O
[TK. Ponbs XxuMu# B pelIEHUN SKOJIOTHYECKUX MPOOIIEM.

OKCNEPUMEHTAIbHOE M3YYCHHE BEIIECTB M SIBJICHUW: O3HAKOMJICHHE C
obpa3naMu MarepuajgoB (CTEKJIO, CIIaBBl METAJUIOB, IOJMMEPHBIC MaTepHalibl),
ONpPEAECICHUE  KHUCJIOTHOCTH  NPUPOAHBIX  BOJ, MOJCIMPOBAHHE  MPOIECca
00pa30BaHUsI KUCIOTHOTO JOXK/Is, U3yUYEHHUE €ro BO3CHCTBUS HA MaTepUaIbI.

IloBTOpeHne M 00001IeHHEe 3HAHUII OCHOBHBLIX pa3aenoB KypcoB 8-9
KJIACCOB

[lepuonnueckuii 3akoH U Ilepuoguueckass cUCTeMa XUMHUYECKUX SJIEMEHTOB B
CBETE MPEJCTABICHUI O CTPOEHUS aTOMA. 3aKOHOMEPHOCTH B M3MEHEHHH CBOWMCTB
XUMHUYECKUX IJIEMEHTOB U UX COCAMHEHUN B IEPUOAAX U TPyMIax.

CrpoeHue BeliecTBa B TBEPAOM, JKHJIKOM M Ta3000pa3HOM COCTOSIHUU. Bupl
XHMHYECKOM CBS3U. 3aBUCMMOCTh CBOMCTB BEIIECTBA OT THUIMA KPUCTAIMYECKOU
PEILIETKU U BUIa XUMUYECKOHN CBA3U.

Knaccupukanuss XUMHUYECKMX  peakiuid 10  pa3jIu4yHbIM  MpPHU3HAKaM.
[IporHo3upoBanrie BO3MOXKHOCTA TPOTEKAHUS XUMHYECKUX MPEBpALICHUN B
pPa3IMYHBIX YCJIOBUAX HA OCHOBE IIPEIACTABICHUM XUMHYECKOW KHHETUKU U
TEPMOJUHAMUKH.

XUMHUYECKHUE pEaklMu B pacTBopax. ['maponus coisieil. Peakuuu OKUCICHUS-
BOCCTaHOBJICHUS. DJIEKTPOJIU3.

CBoiicTBa KHCIIOT, OCHOBaHMW U COJell B CBETe NPEACTaBICHUM 0O
BJICKTPOJIUTUYECKON TUCCOLMALIMN U OKUCITUTEIIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIMSIX.

Mesricnpeomemmnvie ceazu



Peanuzamus MeXNpenMETHBIX CBSI3€M NpU HM3yYeHWH XUMUU B 9 Kiacce
OCYIIECTBIISIETCS Yepe3 MCIOIb30BaHNE KaK OOIHUX €CTECTBEHHO-HAYYHBIX TOHSITHH,
TaK ¥ TIOHATUH, MPUHATHIX B OTJCIIBHBIX €CTCCTBCHHBIX HAyKaX.

OOmue ecTeCTBEHHO-HAYUYHBIC MOHSTHS: SBICHUE (Tporecc), HaydyHbId (akT,
TUINO0TE3a, TEOpHs, 3aKOH, aHalh3, CHUHTE3, KiIacCHU(pUKANMS, TEePUOTUIHOCTD,
HAOIIIO/IEHUE, SKCIIEPUMEHT, MOJEIMPOBAHUE, U3MEPEHHE, MOJIeb, TEXHOJOTHS,
MaTepHuabl.

®dwu3uka: BEmecTBO, Te0, (PM3NIECKUe BETMYUHBI, €IUHUIBI N3MEPEHUs, Macca,
00BEM, KOJTMIECTBO TETUIOTHI, aTOMBI K MOJICKYJIbI, arperaTHhIC COCTOSIHUE BEIIECTBA,
CTPOEHHE Ta30B, XKUIKOCTEH M TBEPABIX (KPUCTALIMYECKUX) TEJ, KPUCTALITNICCKAS
perIeTKa, AICKTPOH, SIAPO aToMa, TPOTOH, HEHTPOH, HOH, HYKITU, U30TOTIBI, KBAHTHI,
PaAMOaKTUBHOCTh, aib(a-, OeTra- W TramMMa-u3IydyeHUe, OJICKTPUUYECKUU 3aps,
IIPOBOJHUKH, TOJYIPOBOAHUKU, JUAJICKTPUKU, COJIHEUYHBIA CIEKTP, Pa3IOKECHUE
0eJIoro CBeTa B CIIEKTP.

buonorus: skocucrema, ouochepa, ¢poTocuHTE3, MpOIECCHl 0OMEHA BEIIECTB,
MUHEpaJIbHBIC YIOOPEHUS, MHUKPOAJIEMEHTBI, MAaKpPOAJIEMEHThI, IMUTATEIbHBIC
BEIIECTBA.

['eorpadusi: atmocdepa, ruapocdepa, MUHEPaAJIbl, TOPHBIE MOPOJIbI, TOJIC3HBIC
MCKOTIaeMble, TOTUIHMBO, BOJHBIE PECYPCHI, TUTAHETa 3eMJIsl.

TexHOIOTHSA: CTPOUTENBHBIC TEXHOJIOTHH, CEHCKOX03SHCTBEHHBIE TEXHOJIOTHH,
TEXHOJIOTUU AJICKTPOHHON TPOMBIIIICHHOCTH, HAHOTEXHOJIOTHH.

TEMATHYECKOE IINTAHUPOBAHHUE

8 KNIACC
HanMeHoBaHue KonnuectBo yacos
Ne DJIeKTpOHHbIe (LM (ppOoBbIE)
pas3ieioB U TEM KonTtpousbnsbie | IlpakTuyeckue
n/n Bcero o0pa3oBaTe/IbHbIEC PECypPChI
NpOrpaMMel padoThI padoThI

Paszgea 1. IlepBoHayaibHbIe XMMUYECKUE TOHATHS

XUMHS — BaKHas
o0Jacte
€CTECTBO3HAHUA U

1.1 . 6 2 https://resh.edu.ru/subject/29/8/
MPAKTUICCKON

ACATCIIBHOCTH
YCJIOBCKaA

BemectBa u
1.2 XUMHUYECKHUE 19 1 https://resh.edu.ru/subject/29/8/
peaxiuu

Hroro no pazneny 25
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Pa3nes 2. BaskHelilne npeacTaBuTe I HEOPraHUYeCKUX BellecTB

Bosgyx. IonsTue o
2.1 | rasax. Kucnopon. 15 1 1 https://resh.edu.ru/subject/29/8/
Oxkcuasl

Bonopoa. Ilonsitue

2.2 6 1 https://resh.edu.ru/subject/29/8/

O KHCJIOTax MU COJIAX

Bona. PacTBopsl.
2.3 ITousrue 06 12 1 1 https://resh.edu.ru/subject/29/8/
OCHOBaHHUSIX

OcHOBHBIE KJIacChl
2.4 | HeOpraHu4ecKux 16 1 1 https://resh.edu.ru/subject/29/8/
COE€IMHEHUN

Hroro mo pazneny 49

Paznen 3. llepuoanueckuii 3axkon u [lepuoguveckas cucrema xummudeckux 3j1ementon /1. U.
MennesieeBa. CTpoeHue aTOMOB. XMMHYecKas CBA3b. OKNCIUTEIbHO-BOCCTAHOBHUTEIbHbIE
peaxkiumn

[Tepuoanueckuit
3aKOH U
Ilepnonnueckas
cHCTEeMa

3.1 12 https://resh.edu.ru/subject/29/8/
XUMHUYCCKHUX

snemenTos /I. W.
Menneneesa.
Crpoenue aToma

XUMHYECKASA CBI3b.

gp | OwucmATerBHO- 13 1 https://resh.edu.ru/subject/29/8/

BOCCTaAHOBUTCIIbHBIC
peakuuu

Htoro o pazneny 25

Pe3epBHOE Bpems 3 https://resh.edu.ru/subject/29/8/
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9 KUIIACC

Ne
n/n

HaunmenoBanue
pa3aesioB U TeM
MPOrpamMmbl

KoaunuyecTBO 4acoB

Bcero
padoThI

KoHnTpoJbHbie

IIpakTHYeckue
padoThI

JuekTpoHHbIE (UG POBDbIE)
o0pa3oBaTe/ibHbIE PeCYpPChI

Pa3znea 1. BemecTBo 1 XUMH4YeCKasi peakus

1.1

[ToBTOpEHUE N
yriIyOJIeHHE 3HAaHUHN
O BEILECTBE

https://resh.edu.ru/subject/29/9/

1.2

OcCHOBHBIE
3aKOHOMEPHOCTHU
MPOTEKaHUs
XHUMHYECKHUX
peaxkun

https://resh.edu.ru/subject/29/9/

1.3

DJIEKTPOJIUTHYECKAS
JIMCCOIAAITHS.
XUMHYECKHE
peaKuuu B
pacTtBopax

https://resh.edu.ru/subject/29/9/

Hroro no pasaceiny

20

Pa3gen 2. HeMeTa/JIBI M UX COCIUHEHUSA

2.1

Oobmas
XapaKTEPUCTUKA
XUMHYECKHUX
anemeHToB VIIA-
rpymnsl. I'agoreHsl

https://resh.edu.ru/subject/29/9/

2.2

Ob6mas
XapaKTepUCTHKA
XUMHWYCCKUX
251eMeHTOB VIA-
rpynnsl. Cepa u eé
COEIMHEHUS

https://resh.edu.ru/subject/29/9/

2.3

Ob6mas
XapaKTepUCTHKA
XUMHUYECKHX
2J1EMEHTOB VA-
rpynnsl. A3or,
dochop u ux
COCIIMHEHUS

https://resh.edu.ru/subject/29/9/

2.4

OO0was
XapaKTEPUCTHKA

https://resh.edu.ru/subject/29/9/
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XHUMHYECKHAX
sneMeHTOB IVA-
TPYIIBL. YTIEpOa U
KpEMHUU, UX
coeauHenus. bop

Wroro no pazaeny

25

Pa3gen 3. MeTaJJIbI M UX COCIUHEHU S

OO01wue cBOKCTBA

3.1 3 https://resh.edu.ru/subject/29/9/
METAJUIOB
Baxueiinue
3.2 MeETaJUIbl U UX 14 https://resh.edu.ru/subject/29/9/
COEIMHEHUSI
Uroro no pazgeny 17

Pasznen 4. Xumus u oxkpy:xaromas

cpena

BemectBa u
MaTepualibl B )KU3HU

4.1 yesjgoBeka. OCHOBEI 2 https://resh.edu.ru/subject/29/9/
JKOJIOTUYECKON
IPaMOTHOCTH
Htoro no pazneny 2

Pa3pen 5. O00o01menne 3HaHuii

5.1

IToBTOpEHUE U
0000111eH1e 3HAaHUI
OCHOBHBIX Pa3/IeJIoB
KypcoB 8—9
KJIaCCOB

https://resh.edu.ru/subject/29/9/

Uroro no pazgeny

OBIIEE KOJIMYECTBO
YACOB I10
I[TPOT'PAMME

68

®OPMbI IPOMEXKYTOUYHOM ATTECTAIIUU OBYYAIOIIUXCS

[IpomexyTounasi arrecranusa B 8 kiaccax npoxoaut Ha 9, 14, 20, 25, 33

yueOHou Henene 1-3 tpumectpa. OCHOBHBIE (POPMBI POMEKYTOUHOM ATTECTAINH -
KOHTpPOJIbHAs padoTa.
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[TpomexxyTounast arrectanus B 9 kimaccax mpoxoaut Ha 6, 10, 23, 31, yuebHoU
Hegene 1-3 tpumectpa. OcHoBHbIE (OPMBI TMPOMEKYTOUHOM aTTECTAllUUA -
KOHTpPOJIbHAs padoTa.



