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HHOACHUTEJIBHASA 3AIITMCKA

[IporpaMmmMa 1O XHMMHH OCHOBHOTO o0OImIero oOpaszoBanus (yriyOJEHHBIH YpPOBEHB)
COCTaBJICHA Ha OCHOBE TpeOOBaHMIA K pe3ylbTaTaM OCBOCHHUS OCHOBHOH 00pa30BaTelIbHOU
IporpaMMbl OCHOBHOTO o0Imero oOpaszoBanus, npexactaBieHHbIX B @T'OC OOO, ¢ yuerom
denepanpHON paboueit mporpaMMbl BOCITUTAHHUS.

[Tporpamma mo XxuMuu pa3padoTaHa C IEJbI0 OKa3aHUsI METOIMYECKON MTOMOIIH YYUTEIIO
B CO3JIaHMH paboUeil MporpamMmBbl 10 Y4eOHOMY MPEIMETY.

[Iporpamma 1o XuMuU AT TpPEACTaBICHHE O IIENsAX, OOIIeH cTparermu OOy4YCHHS,
BOCIIUTAaHUST W pa3BUTHS OOYYAIOMIMXCS CPEACTBAMU y4eOHOro TpEeIMEeTa, ONpeaessieT
00s13aTeNIbHOE TIPEAMETHOE CO/IepPIKaHue, ero CTPYKTYpPY IO pas3zeiaM U TeMaM, pacipeacieHue
o  KjaccaM, pPEKOMEHIYEMYI0 IMOCJICIOBATEIbHOCTh HW3YUEHHS XUMHH C  YY4ETOM
MEXIIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKKM Y4eOHOrO MpoIecca, BO3PAaCTHBIX
oco0eHHOCTel oOydaronuxcs. B mporpamMmme mo XUMHUHM YYUTBHIBAIOTCS BO3MOKHOCTH Y4€OHOTO
npeaMeTa B peanu3alnudd TPeOOBaHWM K IUTAHUPYEMBIM JIMYHOCTHBIM, METalpeIMETHBIM U
NPEIMETHBIM pe3yjibTaTaM oOydeHuss W B (OPMUPOBAHMH OCHOBHBIX BHJOB Y4eOHO-
MI03HABATEJIBHOM JICSITEIbHOCTH 00YUAIOIIErocs II0 OCBOCHUIO YUEOHOTO COJICPIKAHMSL.

W3yueHne XMMHUH Ha YpOBHE OCHOBHOTO 0OmIEro oOpa30BaHUsi OPUEHTHPOBAHO Ha
OOIICKYJIbTYpPHYIO ~ TIOJTOTOBKY, HEOOXOAMMYIO JUISi  BBIPAOOTKH  MHPOBO33PEHUYECKUX
OpPUEHTHPOB, PA3BUTHS WHTEIUICKTYAJBHBIX CIIOCOOHOCTEH M HWHTEPECOB OOYyYaroImuXcs, Ha
MPOJIOJDKCHUE 0OYYCHHUS Ha YPOBHE CPETHET0 00IIEero o0pa3oBaHMsL.

3HaHUE XUMHH CIYXUT OCHOBOH JUIsi POPMHUPOBAHUS MHUPOBO33PEHHS 00YYAIOIIETOCS, €ro
NPECTaBICHUN O MaTepUAILHOM €IMHCTBE MUPA, BYKHYIO POJIb UTPAIOT (POpPMUPYEMBIE XUMHUEH
NPECTaBJICHUS O MTPEBPAIICHUSIX YHEPTUU U BEIIECTB B IPUPOJIE, O MYTAX PEIICHUS TI00aTBHBIX
npobieM  yCTOMYMBOrO  Pa3BUTHSL  UEJIOBEYECTBA —  CBHIPHEBOM,  DHEPreTHUECKOM,
IPO/JIOBOJILCTBEHHOM  mpoOieM, MpoOsieMbl  3KOJOruyeckod  Oe3omacHocTH, Mpodiem
3/IPaBOOXPAHEHHUSI.

N3yuyenue xumuu:

CIIOCOOCTBYET peaju3allii BO3MOXHOCTEH /Il caMOpa3BUTHS W (POpPMHUPOBaHUS
KYJIBTYPBI INYHOCTH O0YUaIOIUXCs, UX 001el 1 QyHKIIMOHAIBHON TPaMOTHOCTH;

BHOCHT BKJIaJ B (pOpMHpOBaHHE MBIIIJICHHUS U TBOPUECKUX CIOCOOHOCTEH oOydaromuxcs,
HaBBIKOB HMX  CaMOCTOSITEJIbHOH  Y4eOHOH  NeATeNbHOCTH,  JKCIIEPHUMEHTAIbHBIX |
UCCIIEIOBATEIIbCKUX YMEHHH, HEOOXOJAWMBIX KaK B IIOBCEJHEBHOH KH3HH, TaKk H B
npodecCuOHAIBHOMN J1eSITeTbHOCTH;

3HAKOMHUT CO crenu(PUKONH HAYYHOTO MBIIICHUS, 3aKIaIbIBAET OCHOBBI MIPEICTABICHHI O
€IMHCTBE TPUPOIBI M YEJOBEKa, SBISIETCS KIIFOUEBBIM ATAioM B (OPMHUPOBAHWUHU €CTECTBEHHO-
HAyYHOU IPaMOTHOCTH O0yUaIOLTUXCS;

CocoOCTBYeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOLIEHHSI K €CTECTBEHHO-HAYYHBIM
3HaHUSM, K TPHPOJE, K 4YeIOBeKY, BHOCHUT CBOH BKJIAJ B D3KOJIOTHYECKOE OOpa3OBaHHE
oOyJaromuxcsi.

JlanHble HampaBlieHUs B OOYYEHWH XUMHUHU OOECIEYMBAIOTCS CHENU(UKON Coaep KaHUs
mpeaMeTa, KOTOPBIN SIBISIETCS MEeAarornYecky aJalTHPOBAHHBIM OTPAKEHUEM OIPEIeICHHOTO
9Tara pa3BUTHS XHUMHUH.

YryOnéHHBINA KypCe XMMHH OCHOBHOTO 00111eT0 00pa30BaHMs OPHUEHTHUPOBAH HA OCBOCHHUE
00yYJaOIMMHUCS CHCTEMbI TIEPBOHAYAILHBIX MOHATUNA XUMHUHU, OCHOB HEOPTaHWYECKOW XMMHU,



OCHOBOITONIATAIONIMX MpPEJCTaBICHUNH OOle XWMUM U OTHCNBHBIX 3HAYMMBIX [OHATUH
OpPraHUYECKON XUMMH.

CtpykTypa conepKaHHs MPOrpaMMbl 10 XUMHH C(HOPMHPOBaHA HAa OCHOBE CHCTEMHOTO
noaxona k e€ msydenuro. ConepikaHue CKIAbIBACTCAd M3 CUCTEMbI IOHATHM O XUMHYECKOM
JJIEMEHTE U BEIIEeCTBE M CUCTEMbI IMOHATHH O XuMHuYeckod peakuumu. OOGe 3TU CcHCTEMbI
OpPraHU30BaHbI 10 MPUHIIMITY [TOCIEA0BATEILHOIO PA3BUTHS 3HAHUI Ha OCHOBE TEOPETUYECKHUX
IIPEJICTaBICHUI Pa3HOTO YPOBHS:

aTOMHO-MOJIEKYJIIPHON TEOPUH KaK OCHOBBI BCETO €CTECTBO3HAHUS;

[Tepuonnueckoro 3akona /{.M. MeneneeBa kKak OCHOBHOTO 3aKOHA XUMUU;

YUYCHHS O CTPOCHHH aTOMa U XMMUYECKOH CBSI3H;

MPEJCTAaBICHUN 00 JIEKTPOIUTUYECKOM JUCCOIMALIMHU BEIECTB B PACTBOPAX;

0 XMMUYECKOH KUHETUKE ¥ TEPMOJAMHAMUKE.

B ocHOBy TeopeTMuyeckMX 3HAHHUN TIOJO0XKEHbl ASMIMPUYECKU TOJTY4YE€HHbIE (DaKThI.
TeopeTnueckrue 3HaHMSI Pa3BUBAIOTCS IOCJIEAOBATEIBHO OT OJHOTO YPOBHS K JIPYyroMy H
o0ecnieunBarOT 00y4YarOIUMCS BO3MOXHOCTh OOBSCHATH U IPOrHO3UPOBATh CBOMCTBA, CTPOEHUE
¥ 00J1aCTH IPAKTUYECKOI0 MPUMEHEHUS U3y4aeMBbIX BEILECTB.

OcBoeHue cozepkaHusi IPOrpaMMBbl 110 XUMHUH MPOUCXOAUT C UCIIOJIb30BAaHUEM 3HAHUHN U3
paHee M3y4YEHHBIX YYEOHBIX MPEIMETOB: OKPY)KAIOUIMH MUp, OHoJorHs, (U3UKa, MaTEeMaTHKa,
reorpadusi, TEXHOJIOTHUS, UCTOPHSL.

[IporpamMma ocHOBHOroO o0miero oOpa3oBaHUs MO XUMUU (YriyOJEHHBIH YPOBEHB)
OPUEHTHPOBAaHAa Ha COXpaHEHHE (YHIAMEHTAIBHOIO XapakTepa oOpa30BaHUs, CHELU(PUKH
y4eOHOTO TmpeaMera W oOecreueHHe YCHEeNIHOTO OOydeHHsl Ha  CJIEIYIOIEM YpOBHE
oOpa3oBanus. B mporpaMMe 1O XUMHH pealu3yeTcss pa3BUBAIOMIAs W  IMPaKTHUECKas
HalpaBJIeHHOCTh OOy4YeHHs XMMHUH, nuddepeHruanus oOyueHus, BKIIOYaroImas IpoQHIbHYO
MOJArOTOBKY OOydYaroUIMXCs M TOCIEYIoIee caMoollpe/ieieHne B BbIOOpe HaIpaBiIeHUS
00y4yeHHs B TPOPHIBHBIX KJIacCax.

VYry6néHHoe M3y4eHHE XUMHUU CIOCOOCTBYET pealn3aldu 3aaad mpodecCHOHATbHOM
OpUEHTAllMM M HaIlpaBJIEHO Ha TMpPEAOCTaBICHHE BO3MOXKHOCTH Ka)XJ0My OOydaromemMmycs
IPOSIBUTh CBOM HMHTEJUICKTYalbHbIE M TBOPYECKHE CHOCOOHOCTM NpU H3YyYEHHHM Y4eOHOro
npeaMera, HeoOXOoJuMble JuIs MNPOAOJDKEHMS oOpa3oBaHUS M JalibHEeHmedl TpymoBol
JEeSITEbHOCTH.

[Tporpamma mo xumuu (yriryON€HHBIN YpOBEHB) MpenHa3HA4YeHa IS MCIIOJNB30BaHUS B
00pa30BaTEeNbHBIX  OpPraHU3alMAX, peAIM3YIOUMX [porpaMMmbl  aAudQepeHIrpOBaHHOTO
(yriny6nénHoro, mnpo(uIbHOTO) H3y4YeHHUS OTACIbHBIX Y4YeOHBIX IPEIMETOB Ha YpOBHE
OCHOBHOTO 00111eT0 00pa30BaHMs.

ObpazoBatenbHble (YHKIIUU XUMUHU, U3y4aeMOil Ha yriyOJIEHHOM YPOBHE, Peallu3yIoTCs B
nporecce (GOPMUPOBAHMUSA 3HAHUH OCHOB XHMMHUECKOW HayKH Kak O0O0JacTH COBPEMEHHOTO
€CTEeCTBO3HAHHUS, O0JIACTH MPAKTUYECKON JEATEIIbHOCTU 4YelIOBEKa M OJHOTO M3 KOMIIOHEHTOB
MHPOBOW KyJIbTYphl. 3ajada y4eOHOTO TMpeaMeTa COCTOMT B (OPMHPOBAHUHM CHCTEMBI
XUMHUYECKHX 3HAHUN — Ba)KHEHIIMX (DaKTOB, MOHITHM, 3aKOHOB U TEOPETUYECKUX MOJIOKEHU,
JOCTYIHBIX 000OLIEHUH MHMPOBO33PEHUECKOr0 XapakTepa, s3blka HAayKd, B MPUOOIIEHUH K
HaYYHBIM METOJaM IO3HAHUS MPH U3YYEHHM BEIIECTB U XMMUYECKUX peakiuid, GopMupoBaHUH
Y Pa3BUTUH MMO3HABATEIHHBIX YMEHUH M CITOCOOOB NEATEIFHOCTH M WX NMPUMEHEHHH B y4eOHO-
MIO3HABATEJILHOM M y4eOHO-MCCIIEeI0BATENbCKON AEATENbHOCTH, OCBOCHUN MPABUI 0€30I1aCHOTO
00palIeHus C BeIECTBAMU B IIOBCEIHEBHON KHU3HU.



enmn wu3ydeHUs XHWMUH OTPAXKAIOT HANPABIECHHOCTh OOY4YEHHsT Ha pa3BUTHE U
camMopa3BUTHE JIUYHOCTH, GOPMUPOBAHUE €€ UHTEIUIEKTa U 001l KYIbTYpHI.

N3yueHnne XMMUM HAPABJICHO HA JTOCTUKEHUE CIEYIOLIUX LIeIIeH:

(dbopMUpOBaHHE HHTEIEKTYaJIbHO Pa3BUTONW JMYHOCTH, FOTOBOM K CaMOOOpPa30BaHMUIO,
COTPYAHUYECTBY, CaMOCTOSATEIBHOMY IPHHATUIO PEIICHUH, CHOCOOHOW aJanTHpOBAThCA K
OBICTPO MEHSIOLIUMCS YCIOBUSAM XKHU3HU;

(dbopMUpOBaHHE CUCTEMbl XMMHUYECKUX 3HAHMHA KaK KOMIIOHEHTAa €CTECTBEHHO-HAy4YHOMU
KapTUHBI MHUpA, KaK OCHOBBI /I MOHMMAaHUS XUMHUYECKOM CTOPOHBI SIBJIEHUWA OKPYXKarOLIEro
MHPa, OCBOEHUE SI3bIKA HAYKH;

npuodIIeHne 00yYaroIUXCs K CaMOCTOSITETIbHON TTO3HABATEIILHOM U MCCIIEI0BATEIbCKON
NEeSATENIbHOCTH, K Hay4HbIM MeEToJlaM IO03HaHUsS, (OpPMUPOBAHHE MOTHBAIMM M Pa3BUTHE
CIOCOOHOCTEH K M3yUEHUIO XUMHUH;

dbopmMupoBanue 00mIeH (YHKIIMOHAIBHONH M €CTECTBEHHO-HAYYHOH TIPaMOTHOCTH, B TOM
yHuclie YMEHUI OOBSACHATH M OLICHUBATDH SIBICHUS OKPYKAIOLIET0 MHUpa, UCIONb3yd 3HAHUS U
OMBIT, TOJYYEHHbIE MPU HM3YUYEHUU XHUMHUHU, MPUMEHATH HUX IMPH pElIeHuu NpodlieM B
MIOBCEHEBHOM KU3HU U TPYJOBOU 1€ATEIbHOCTH;

pa3BuTHE y OOYyYarOIIMXCsl WHTepeca K HM3YUEHUI0 XUMHH U cdepaMm IesTenbHOCTH,
CBSI3aHHBIM C XHMMHEH, MOTHBAIMs K OCO3HAHHOMY BBIOOPY COOTBETCTBYIOLIETO MPOGWIS U
HANPaBIEHHOCTHU JAJIbHEHIIIET0 00yUYeHHUS;

OCO3HaHUE LEHHOCTH XUMHUYECKUX 3HAHUN B JKU3HU YEJIOBEKA, IOBBILIEHUE YPOBHS
DKOJIOTUYECKON KYJIbTYPhl, HENPUATHE INEHCTBUM, NPUHOCSIIMX Bpel OKpYXKaloLeHd cpelne u
370pOBBIO JIIOCH;

npuoOpeTeHne OOyYaroUIMMUCS OMbITa CaMOIO3HAHUS, KJIIOYEBBIX HABBIKOB (KIFOUEBBIX
KOMIIETEHIIHI ), HEOOXOAMMBIX JJIs1 pa3IMYHBIX BUJOB JESTEIbHOCTH.

Ha yrny6nénnoe u3ydenne yueOHOro mpeamera «Xumus» oroautes no 102 qaca B 8 u 9
Kyaccax (3 gyaca B Hezento), Bcero 204 yaca 3a Ba rojia 00y4eHusl.



COJEPKAHUE OBYYEHUA
8 KVIACC

IlepBOoHaYaJIbHBbIC XUMHYECKHE MIOHATHSA

Xumusi — BakHasi 00JACTh €CTECTBO3HAHMSI M IMPAKTHUECKOM JEATETbHOCTH YeNOBEKA.
[Ipenmer xumuu. Pomp xumMuu B >Ku3HM uenoBeka. KpaTkue cBeneHuss 00 HUCTOpUU
BO3HUKHOBEHHUSI U Pa3BUTHS XUMHH. XUMHS B cUCTeMe HayK. Tena u BemecrBa. dusnyeckue u
XMMUYECKHE CBOMCTBA BEILIECTB. ArperaTHble COCTOSIHUS BenlecTB. [IoHsATHE O TEOPETUUECKHUX U
SMIIMPUYECKUX METOJIaX IO3HAHUSI B ECTECTBEHHBIX Haykax. lIpeincraBiieHuss O HaydHOM
MO3HAHUM Ha SMIIUPUYECKOM YpOBHE: HaOII0/IeHUE, U3MEPEHHE, IKCIIEPUMEHT, MOIETTUPOBaHUE,
BblunciieHue. [lpencraBineHus O HayyHOM IIO3HAHUM HAa TEOPETUYECKOM YpPOBHE: Hay4dHbIE
¢dakThl, podiieMa, THUIIOTE3a, TCOPHUS, 3aKOH.

S3p1k xuMuu. ICTOUHUKHA XUMHYECKON HH(DOpMAIIUH.

[TonstTre o Meromax pabOThI ¢ XMMHYECKUMHU BemiectBamMu. OOOpYyIOBaHHE IIKOJIHHOU
XUMHUYeCKoH Jiaboparopun. [IpaBuna Ge3omacHoro oOpamieHus ¢ BeEeCTBAMH U J1a0OpaTOPHBIM
000pyI0BaHUEM.

UYuctele BemecTBa M cMecH. [IpupoanHbie cMecu: BO3AyX, NPUPOAHBIN ra3, HE(Tb,
MPUPOJHBIE BOJbI, TOPHBIE MOPOABI U MHUHEpaibl. [IOHATHE O TOMOTEHHBIX M TE€TEPOrE€HHBIX
cmecsx. CriocoOwl pa3aenieHus cmecei. O49rcTKa BEIIecTB.

BemectBa u xumMuueckue peakuuu. ATOMBI M MOJEKYJIbl. XUMHUYECKHE 3JIEMEHTHI.
CuUMBOJIBI XUMHYECKUX 3JeMEHTOB. [IpocThie U ciokHBIE BemiecTBa. MeTaJibl U HEMETaJUIbI.
BemectBa MoONIeKyISpHOTO M HEMOJIEKYJISIPHOTO CTPOSHUSI.

Xumudeckas (Qopmyna. BajgeHTHOCTP aTOMOB XHMHUYECKHUX OJIEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BemiecTB. OrmpeneieHHe BaJ€HTHOCTH JIIEMEHTOB Mo (dopMylaM
OMHApHBIX COEAMHEHUNW U cocTaBiieHHe (OPMYJ OWHAPHBIX COCIWHEHUU IO BaJECHTHOCTU
anemMeHToB. OTHOCUTENBbHAs aToMHasi Macca. OTHOCHTENbHAsT MOJIEKYJIsipHass macca. MaccoBast
JIOJISi XUMUYECKOT0 3JIEMEeHTa B coequHeHnH. Haxoxaenue mpocreiimeii popmynbl BemecTsa mo
MacCOBBIM JIOJISIM 3JIEMEHTOB.

KomnuectBo BemectBa. Monbs. MonsipHas macca. B3anmMoCBsA3b KOJIMYECTBA, MAacChl U
yuciaa CTPYKTYPHBIX €IMHUI] BemiecTBa. PacdeTsl mo ¢GopmyiaM XHMHUYECKHX COCIUHEHHM.
MonsipHass Macca cMecu BewlecTB. MoJbHasg J0Ji1 XMMHYECKOTO 3JIEMEHTa B COEIWHEHHH.
Haxoxaenne npocreiiniel (hopMyIibl BeIecTBa 0 MOJIBHBIM JIOJISIM JIEMEHTOB.

dusnueckue W XUMHYECKHE SBJIICHHsS. XUMUUYECKasl PEakiusl W €€ MPHU3HAKH. Y CIOBH
MIPOTEKAHUS XUMUYECKUX PEAKIMil. 3aKOH COXPAHEHUsI MacChl BEIIECTB. ATOMHO-MOJIEKYJISIPHAS
teopus. JKuszHp u gesrenbHocTh M.B. JlomoHocoBa. Xwumuueckue ypaBHEHUs. THIIbI
XUMHUYECKHX peakuuid (COeTWHEHUs, pa3loXKeHHs, 3aMelleHus, oOMmeHa). PacueTsl 1O
XUMHUYECKUM YPaBHECHUSIM.

DKCMEpUMEHTATBHOE U3YUEHUE BEIIECTB U SIBJICHUIN. 3HAKOMCTBO C XMMHUYECKOUN MOCYIOH,
C TmpaBwiamMu paboTel B Jaboparopud U TpUEMaMH OOpalleHus C JabopaTOpHBIM
obopynoBanueMm. M3ydyenwe u omucaHue (QU3NUECKUX CBOWCTB 0OpaslloB HEOPTraHUYECKHX
BEIIIECTB — METAUIOB M HeMeTaiuioB. HabGmonenne pusnyueckux (miaBiaeHUE BOCKa, TasSHUE JIbJA,
pacTupaHue caxapa B CTyIKE, KUTIEHUE U KOHJICHCAIMs BOJBI) M XUMHUYECKUX (TOPEHHUE CBEYH,
MpOKAJIMBAaHWE MEAHOW IMPOBOJIOKH, B3aMMOJIEUCTBHUE COJBI WJIA Mejla C COJITHOW KHUCIOTOM)
spreHuidl. O3HakomiieHHe ¢ oOpas3lamMu BemiecTB KoinudecTBoM | wmonbk. HaOmronenwe wu
OTMCaHNE MPU3HAKOB MPOTEKAHUS XUMUYECKUX peaKkIuil (pa3ioKeHue caxapa, B3auMOIeicTBHE



CepHON KHUCIOTHI C XJOpPUIOM Oapusi, MOJIy4YeHHE W paszniokeHue ruapokcuna meau (1) mpu
HarpeBaHWU, B3auMoOjeWcTBUE Xkene3a ¢ pactBopom comu menu (II). M3yuenme cmocoboB
paszieneHuss cMmecedl (C TOMOILIbI0 MAarHuTa, (PUIBTPOBAHWE, BHIMAPUBAHME, IUCTHIUIALIUA,
xpomaTorpadusi), MpoBeieHue OUYUCTKHU MOBapeHHOU conu. HalmrogeHue u onucaHue OIMbITOB,
WUTFOCTPUPYIOLIUX 3aKOH COXPAHEHUsI MaCChI.

BaHeiiue npeacTraBuTe I HEOPraHU4eCKUX BelecTB

[IpencraBnenus o razax. Bo3gyx — cmech razoB. CoctaB Bo3ayxa. 3akoH ABOrajapo.
Monsipablii 00b€M ra3oB. OTHOCHTENbHAs IUIOTHOCTh Ta3oB. OmpeneneHue OTHOCUTEIbHON
MOJICKYJISIPHOM Macchl ra3000pa3HOro BEIIECTBA MO HM3BECTHON OTHOCHUTENBHOW IJIOTHOCTH.
OOBbEMHBIE OTHOLLIEHUS Ta30B IPU XUMUUECKHUX PEAKIIMSIX.

Kucnopon — »snemeHT M mnpocTtoe BemecTBO. HaxokIeHue Kuciopona B IPUPOJE,
buznyeckue u XMMHYECKHUE CBOMCTBA (peakuuu ropeHust u okucienus). [Iporeccsl okucienus B
xuBoil mpupoge. Oxcunbl. [Ipumenenue kucinopona. CrnocoObl MONY4YEHHS KHCIOpOAa B
naboparopur M mnpombliiieHHOcTU. [loHsTne o kartanmusarope. KpyroBopor kuciopona B
npupoze. O30H — ajuloTponHas Moaudukanus kuciopoaa. O30HOBBIN CIIOH, €ro 3HaueHHE IS
JKUBBIX OpraHu3MoB. Pa3pyiienue 030HOBOro ciosl.

TermnoBoit 3¢ (et XUMHUECKOW peaklnuu, TEPMOXUMHUYECKHE YPaBHEHUS, HK30- H
sHAOTEpMUYECKUE peakuuu. TomnuBo. Mcnonp3oBaHue yrisi U METaHa B KauyecTBE TOIUIMBA.
3arpsi3Henue Bosayxa. [lonarue o mapHukoBoM s¢exre.

Bonopon — »snemeHT M mpocroe BemiecTBo. HaxokaeHue Bojmoposa B IMPUPOJE,
buznuecKkue U XMMHUYECKUE CBOICTBa, MpUMEHEHHUe, criocoOb! nonydenus. [lonstue o kucnorax
u coiisax. Mcnonb3oBaHue BOAOPO/Ia B KAUECTBE TOILIMBA.

Bopna. ®usnyeckne cBoiictBa BoAbl. Bona xak pactsopureins. PactBopsl. Hackiennsie n
HEHACBIIIEHHbIE pacTBOpbl. PacTBopuMocTh BemiecTB B Bojae. DakTophl, BIMSIONIME Ha
pacTBOPUMOCTb TBEPABIX M Ta3000pa3HbIX BemiecTB. CrocoObl BbIpaXKEHHs] KOHIEHTPAIUH
pacTBOpPOB: MaccoBasi JI0JI1 PAacTBOPEHHOIO BEILECTBA, MOJIApHAas KOHILEHTpauus. Poib
pPacTBOPOB B NIPUPOJE U B KU3HU YEIOBEKA.

Xumuueckue cBoiicTBa Bojbl. [loHsatne 00 ocHoBanusix. [loHsaTHe 00 WHAMKATOpAX.
KpyroBopot Bozbl B mpHupoje. 3arpsa3HeHHe NPUPOIHBbIX BoJA. OXpaHa M O4YMCTKAa MPHUPOIHBIX
BO/I.

Knaccupukanus Heopranuueckux coenuHeHuid. Oxcuapl. Kiaccudukanus OKCHAOB:
conmeoOpa3syromue  (OCHOBHbIE,  KHUCJIOTHbIe, aM(QOTEepHbIE) U  HecoJeoOpa3yrollue.
MexyHaposnHas HOMEHKJIaTypa OKCHIOB. TpHUBHalIbHbIE Ha3BaHHs OKCUIOB. Dusmueckue u
XapakTepHble XMMHUYECKHE CBOMCTBA OKCHJIOB (B3aMMOJEHCTBHE C BOJOH, C KHCIOTaMU H
OCHOBaHUsIMH, C IpYyrUMH oKkcugamu). Ilonyuenne okcuaos.

[loHsiTHE O THAPOKCHAAX — OCHOBAHMSX U KHUCIOPOJACOAEpKaluX Kuciorax. Kucmorsl.
Knaccugukanus kucnor. MexayHapoaHass HOMEHKJIATypa M TPUBUAIbHBIE HA3BaHUS KUCIOT.
dusnuecKkue U XMMUYECKHE CBOWCTBA KHUCIOT (B3aMMOJAEHCTBHE C MeTalllaMH, C OKCHUIaMHU
METaJIJIOB, OCHOBaHUSIMH U coisimMu). Psn aktuBHoctu metaimioB H.H. bekerosa. [lomyuenue
kucaoT. Kuciorsl B npupoe, IpUMEHEeHNEe BaXKHEUIIINX KUCIIOT.

OcnoBanust. Kiaccudukarust OCHOBaHMH: IIENOYHM U HEPACTBOPUMBIE OCHOBAHMSL.
MexnyHapoaHas HOMEHKJIAaTypa OCHOBaHUM. TpuBuanbHble Ha3BaHUs ocHoBaHuil. Lllenoun, nx
CBOICTBa (B3aMMOJEMCTBHE C KHUCIOTHBIMH OKCHJAMH, KHCIOTaMH U COJSIMH) U CHOCOOBI
nosydeHusi. HepacTBopuMmbIe OCHOBaHMsI, MX CBOMCTBa (B3aUMOJCHCTBHE C KHCJIOTAMH) H
cnocoObl noiyueHusi. AMporepHocTs. [lonsaTie 00 amdoTepHBIX THIpPOKCHAAX (Ha MpUMeEpe



TUAPOKCUAOB LIMHKA U aJIOMUHUS): XMMHUUYECKHE CBOMICTBA (B3aMMOJEHCTBUE C KUCIOTAaMHU U
HIeJI04aMu) U MOJIy4EHHUE.

Conu (cpeanue, KUCible, OCHOBHBIE, 1BOMHBIE). MexnyHapoaHas HOMEHKIIaTypa COJIEH.
TpuBuanbHble Ha3BaHUs coliel. PU3MUECKUE U XapaKTEPHbIE XUMUYECKHUE CBOWCTBA Ha IPUMEPE
cpennux coneit. [Tonyyenue cosen.

I'enernueckas cBsI3b MEXy KJlaCCaMU HEOPTAHUYECKUX COEAUHEHUH.

DKCIepUMEHTAIBHOE U3YyUEHHUE BELLECTB U SIBICHUMN:

KOJIMYECTBEHHOE OIPEEIICHUE COAEPKAHMS KUCIOPOAa B BO3AYXE;

noJiyueHue, cooupaHue, pacrno3HaBaHue U U3y4eHHE CBOMCTB KUCIOPO/Ia;

HaOII0ICHNEe B3aMMOJACHCTBHS BEUIECTB C KHUCIOPOAOM M YCIOBUN BO3HUKHOBEHHS U
IIPEKPALLEHUS TOPEHUS;

03HaKOMJIEHHE C 00pa3liaMu OKCHJIOB M OIIMCAHUE UX CBOMCTB;

MoJTy4eHue, COOMpaHue, paclio3HaBaHUe U U3yYEHUE CBOMCTB BOIOPO/Ia (TOPEHHE);

B3auMoeiicTBue Bogopoaa ¢ okcuaom meau (II);

UCCIeIOBaHHe 0COOEHHOCTEH pacTBOPEHHUS BEUIECTB C Pa3IMUHON pacCTBOPUMOCTHIO;

MIPUTOTOBJIEHUE PACTBOPOB C ONPEJEICHHON MaCCOBOM JI0JIEl PAaCTBOPEHHOIO BEILIECTBA;

IIPUTOTOBJIEHUE PACTBOPOB C ONPEIEICHHON MOJISIPHOM KOHIIEHTPALMEW PacTBOPEHHOIO
BEIIIECTBA;

B3alMO/ICIICTBUE BOJBI C METANIAaMU (HaTPUEM U KaJlbLIUEM);

OIIpe/ieJIEHUE PACTBOPOB KUCIIOT U IIEI0YEN ¢ TOMOIIbI0 UHAUKATOPOB;

uccienoBaHre 00pa3loB HEOPraHMUECKUX BEIIECTB Pa3IMYHbIX KJIACCOB;

n3ydyeHnue B3aumopeiicTBusi okcuna Mmenu (II) ¢ pactBopoMm cepHO# KHCIIOTBI, KUCIOT C
MeTaJlJIaMH, PEaKui HEUTpaIn3alny;

MOJIyY€HHUE HEpPaCTBOPUMBIX OCHOBAHMW, BBITECHEHHE OJHOTO MeTalja JIpYIMM U3
pacTBopa coiu;

B3aMMO/ICIICTBUE IMIPOKCH/IAa IUHKA C pACTBOPAMU KUCIIOT U LIEI0Yel;

pelIeHne DKCIEPUMEHTAIbHBIX 3a7ad Mo TeMe «OCHOBHBIE KJIacChl HEOPTaHMYECKUX
COCIUHEHUI.

IMepuoauveckuii 3axkoH u Ilepuoanmyeckasi cucrema xumuyeckux iementos /[, U.
MenpneneeBa

CrpoeHne atomoB. Xumuueckast cBs3b. OKHCINTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIINH.

[lepBrle TOMBITKM KiIacCU(UKALMKM XUMHYECKHX dyieMeHTOB. lloHdaTtne o rpymnmnax
(cemeiicTBax) CXOTHBIX 3JIEMEHTOB: IIEIOYHBIX U IIEIOYHO3EMEIbHBIX METallIax, TrajoreHax,
UHEpPTHBIX (OIaropojHbIX) ra3ax. OJIEMEHTHI, KOTOpble O00pa3yloT amM{QOTepHbIE OKCHJIBI U
TUIPOKCUIBI.

[Tepnonnueckuit 3akoH. OTkpeiTHE [lepmoanueckoro 3akoHa. Ilepmoguueckas cucrema
xummuueckux siementoB [[. . MenzaeneeBa. KopoTkomneproaHas U JUIMHHONIEPUOAHA (HOPMBI
tabmuipl «llepuonnyeckas cuctema xumudeckux snemeHToB [[. V1. MenneneeBay. [lepuoasl u
rpynsl (A- u b-rpynmsr).

Crpoenne aromoB. CocraB aToMHbIX saep. M3oromnbl. PaamoakTMBHOCTb. DJIEKTPOHBI.
DJeKTpoHHAss OpOWTallb. JHEPreTHYSCKHE YPOBHM M TOAYpPOBHHU aToma: s-, P-, d-opOuTanm.
DJeKTpOHHbIE KOH(UIypaluu M 3JIEKTpOHHO-Tpaduueckue (opmynsl atomMoB. Duznyeckuii
CMBICI MOPSIIKOBOIO HOMEpa, HOMEpa Mepuoja U rpynnsl 3jaeMeHTa. CTpoeHHE 3JIEKTPOHHBIX
o0osouek aroMoB TepBbIX 20 xuMmuueckux djeMeHTOB I[lepmommueckoir cuctemsl JI. H.
MeHnpneneeBa: paclpencsieHHe JJIEKTPOHOB IO JHEPreTUYECKMM YPOBHSM, MOIYPOBHSM U
opouransam. ®uznueckuii cmbicn [leproandyeckoro 3aKoHa.



3aKOHOMEPHOCTH U3MEHEHUS pajinyca aTOMOB XMMHUYECKHUX 3JIEMEHTOB, METAJUIMUECKUX U
HEMETAJUIMYECKHUX CBOMCTB I10 Ipynnam u nepuojam. M3MeHeHne KUCIOTHO-OCHOBHBIX CBOMCTB
COCIMHEHUI XMMHUYECKUX 3JIEMEHTOB B NEpHUOAAaX U Ipymmax. XapakKTepUCTHKa XUMHUYECKOIO
3JIEMEHTa 10 ero nojoxeHuto B [lepuoauueckoit cucrteme . . Menaeneena.

3nauenue llepnonnueckoro 3akoHa u [lepuonndyeckon CUCTEMBI XMMUYECKHUX 3JIEMEHTOB
JUIsl pa3sBUTHS HayKU U npakTuku. J[. . Mennenees — y4eHbll U IpaKJaHUH.

ONEeKTPOOTPULATEIBHOCTh  XMMHUYECKHUX  DJIEMEHTOB. XHUMHYECKas CBA3b. Bumsl
XUMHUYECKON CBSI3U: KOBAJICHTHAs IOJSAPHAs CBA3b, KOBAJICHTHAs HENOJSIPHAs CBSA3b, MOHHAsS
CBsI3b. MexaHn3Mbl 00pa30BaHMs KOBUICHTHON W MOHHOH CBS3U. DIIEKTPOHHBIE U CTPYKTYpPHBIE
¢dopmybl BemecTB. KaTHOHBI M aHUOHBI.

Kpucramnmueckue u amopdHble BemecTBa. THMbI KPUCTAIMYECKUX PEIIETOK: MOHHAs,
aTOMHas1, MOJIEKYJIIpHAs U UX XapaKTEPUCTUKH.

Crenenp okucnenus. OrmnpeneneHue CTENEHEH OKUCICHUS aTOMOB B OMHapHBIX
coequHeHUsAX. OKUCIUTETBbHO-BOCCTAHOBUTEIbHBIE peakuuu. llpomecchl okuciaeHuss u
BOCCTaHOBJEHMs. Okuciurenu H BoccTaHoBUTENW. (COCTaBICHME YPaBHEHHMHM IPOCTHIX
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMNH M PAaCCTaHOBKA B HUX KO3()()ULMEHTOB METOJIOM
3JIEKTPOHHOTO OajaHca.

OKCIIEpUMEHTAIBHOE NU3Y4YEHHE BEIIECTB U SIBIICHUM:

O3HaKOMJIEHHE C 00pa3liaMy METAJUIOB U HEMETAJLIOB;

MOJIETMPOBAHUE CTPOEHHUS MOJIEKYJ IPHU MOMOIIM PUCYHKOB, MOJEJNEH, 3JIEKTPOHHBIX U
CTPYKTYPHBIX (OPMYIT;

IIPOBEJICHUE OIIBITOB, WJUIIOCTPUPYIOIIUX IPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakiuy pa3iokeHus, COeTMHEHNs).

Me:xknpenaMeTHble CBA3U

Peanu3zanus MeXNnpeaAMETHBIX CBA3€H NMpU M3YYEHUU XMMHH B 8 KJlacce OCYIIECTBISETCS
yepe3 UCMOIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYUHBIX MOHATUH, TaK U MOHATUHN, IPUHATHIX B
OTJIEIbHBIX €CTECTBEHHBIX HayKaX.

OOmre ecTecTBEHHO-HAy4HbIe MOHATHUSA: sIBIEHUE (Ipoliecc), Hay4dHbI (akTt, Tumoresa,
Teopusl, 3aKOH, aHAJIM3, CUHTE3, Kiaccu(UKalUs, EPUOJIUYHOCT, HAOII0CHIE, SKCIIEPUMEHT,
MOJIEJIMPOBAaHUE, U3MEPEHUE, MOJEIIb.

@dusnka: sBIEHUS TNPHUPOJBI, (U3NYECKHE SBJICHHUS, BEIIECTBO, TeJO, (HU3NUYECKHE
BEJIMYMHBI, €IUHUIBI HW3MepeHus, 00bEM, Macca, arperatHble COCTOSIHME BEIECTBa, aToM,
AIIEKTPOH, MPOTOH, HEWTPOH, HMOH, MOJIEKYyJa, CTPOEHHE Tra30B, MXHUJAKOCTEH M TBEPIbIX
(KpUCTAJUIMYECKHX ) TeJ, DIEKTPUUYECKUNA 3apsil, KOJTMUECTBO TETJIOTHI.

buonorus: 6uocdepa, porocunres, mporeccsl 0OMeHa BELIECTB.

I'eorpadus: armocdepa, ruapochepa, MuUHEpaIbl, TOPHBICE TOPOABI, TOJIC3HBIC
HCKOIIaeMble, TOIUIMBO, BOJIHbIE PECYPCHI.

Texnonorus:  TexHocdepa, MPOU3BOACTBO, XHMHYECKHE  TEXHOJIOTHUH,  CBIPbHE,
KOHCTPYKLIMOHHBIE MaTEpHaIbI.



9 KJIACC

BemecTBo M XUMHYeCKasi peaKIus

[ToBTopenue u yriyOjeHHe 3HAaHWN OCHOBHBIX pasfelioB Kypca 8 kiacca. Ctpoenue
atoMoB. CBOICTBa aTOMOB XMMHYECKUX 3JIEMEHTOB, HUX KOJIMYECTBEHHBbIE M KaueCTBEHHbBIC
XapaKTEPUCTUKU (pamnyec, IIEKTPOOTPULIATEIBLHOCTb, SHEPIus MOHU3ALUN).
[TocnenoBarenbHOCT  3allOJIHEHHS] 3JEKTPOHHBIX OpOWTallell aTOMOB MallbIX HEPUOJIOB.
OCOOCHHOCTH ~ 3allOJTHEHHsI  DJICKTPOHHBIX ~ OpOWTaneld aTroMoB  OOJBIIUX  MEPHOAOB.
[Tepuoaunueckas cucreMa XMMUYECKHX 3JIEMEHTOB B CBETE MPEJCTABICHUNW O CTPOEHUHU aTOMA.
CreneHb OKHCIECHMS M BaJICHTHOCTb. [IpencraBiieHne o mepuoanYeCcKOil 3aBUCHMOCTH CBOWCTB
XUMHYECKHX  3JEMEHTOB  (3JEKTPOOTPULATEIbHOCTb,  OKHCIMTEIbHO-BOCCTAHOBUTEIbHBIE
CBOICTBA, KUCIOTHO-OCHOBHBIE CBOIMCTBA OKCU/IOB U TMIPOKCUIOB) OT CTPOEHMSI aTOMa.

Crpoenue BeuiecTBa. BemiectBa B TBepAOM, KHUAKOM U ra3000pa3HOM COCTOSHUU. Bujibl
XMMHUYECKON CBSI3M: MOHHAs, KOBAJIECHTHAs (HENOJSpHAs, MOJsApHasi); OOMEHHbI M JOHOPHO-
aKLENTOPHBIM MeXaHU3M 00pa30BaHMsI KOBAJIEHTHOMN CBSI3U.

Me:xMoeKyIsipHble B3auMOAEWUCTBUSA (BOJOpPOAHAs CBsA3b, CWIbl BaH-nep-Baanbca).
Tunbl KpUCTAIIMYECKUX DPEIIETOK — aTOMHAas, WOHHAs, METaUINYecKas, MOJEKYyJspHas — U
0COOEHHOCTH HMX CTPOEHMs. 3aBUCUMOCTb CBOMCTB BeLIECTBA OT THUIA KPUCTALIMYECKOM
PELIETKH U BUJA XUMUYECKOU CBSI3H.

OcHOBHBIE 3aKOHOMEPHOCTH TPOTEKaHUS XUMHUYeCKHX peakuuil. Kiaccudukanms
XUMHUYECKMX PEAKIHUI 10 pa3nyHbIM IpHU3HaKaM (MO YHMCIy U COCTaBy Y4YacTBYIOIIMX B
pPEaKIMU BEIIECTB, 110 TEIJIOBOMY 3(P(EKTy, 10 U3MEHEHUIO CTENEHEeH OKUCIEHUS XMMHYECKHX
AJIEMEHTOB, MO OOPAaTUMOCTH, IO YYAaCTHIO KaTajau3aTopa, IO arperaTHOMy COCTOSIHUIO
pearupyromux BemecTn).

DneMeHThl XMMHUYECKON TepMOAMHAMUKHU. DHEpreTHKa XUMHUecKux peaknuil. TermoBoit
3pPEKT XUMHYECKON peakuu. OK30- W SHIAOTEPMHUYECKHE pEaKIHH, TEPMOXMMUYECKHUE
ypaBHeHus. 3akoH ['ecca u ero cieacTsusi. BelaucieHus 1o TEpPMOXMMUYECKUM YPABHEHUSIM.

[loHsiTHE O CKOPOCTHM XHMMHYECKOW peakuuu. 3aKoH JeHcTByromux wmacc. PakTopsl,
BIIMSIIOLIME HAa CKOPOCTh XMMHUYECKOW peakiuu. DHeprusi aktuBanuu. [loHstue o karamuze.
®epmenTbl. UHTHOUTOPSI.

[lonatue o0 o0OpaTUMBIX U HEOOpAaTHUMBIX XUMHMUYECKHX peakiusx. IloHstue o
XUMHUYECKOM paBHOBecuu, mnpuHuun Jle Ilarense. VYcaoBUS CMEIIEHHS XUMHUYECKOIO
paBHOBecHsl. DaKTOPHI, BIUSIONINE HA COCTOSTHUE XMMUYECKOT0 paBHOBecus. [Iporno3upoBanue
BO3MO)XHOCTH TIPOTEKaHMUsS XMMHYECKHMX IIPEBpAIlCHUH B Pa3JIMYHBIX YCIOBUSAX Ha OCHOBE
NpeJCTaBIeHUH 00 U3YUEHHBIX 3JIEMEHTaX XUMUYECKON KMHETUKU U TEPMOIMHAMUKH.

OKHCINTENbHO-BOCCTAHOBUTEbHBIE  peakiuuu.  OKHUCINUTEIbHO-BOCCTAHOBUTEIbHbIE
CBOICTBa XUMUYECKHUX 3JIEMEHTOB, 3aBUCUMOCTh OT CTEIIEHU OKUCJIeHHs. BaykHble OKUCIUTENTH U
BocctaHoBuTenu.  I[lepmanranatr kamust  (xapaktepuctuka). CocraBieHHe  ypaBHEHHH
OKHUCJINTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUN C HCIOJIB30BAaHMEM METO/a AJIEKTPOHHOIO
OanaHca.

DNeKTpoIUTUYEeCKass JAucCOolMalus. XUMHYECKHEe peakIuu B pacTBopax. Teopus
AIIEKTPOIUTUYECKOM nuccormanuu. PactBopenue kak puznko-xumuueckuii npouecc. [Tonstue o
rypaTax ¥ KpUCTAJUIOTHApaTax. OJEKTPOJIUTHI M HEINEeKTpoNuThl. KaTHOHBI, aHUOHBI.
MexaHu3M AUCCOLUAIMK BEMIECTB € PA3IMYHBIM BUJIOM XUMHUYECKOH cBsA3U. CuibHbIE U ciaalble
N1eKTposInThl. CTENeHb AUCCOLUAIMM, KOHCTaHTa quccoruanuu. loHHOe npon3BeieHne BOIbI.



Bonoponnsiii nokaszatens. MHAMKATOPEL. DJIEKTPOIUTHYECKAs AUCCOLMALINAS KUCIOT, OCHOBAaHUI
U COJIEH.

Peaknium wmoHHOro oOOMeHa. YCIOBUS MPOTEKaHWS pPEAaKUMid HOHHOTO OOMEHa.
MornekynsipHble, MOJHbIE U COKpAIllEHHble MOHHBbIE ypaBHEHUs peakuui. CBoWCTBa KHUCIOT,
OCHOBaHMH M coJiell B CBeTe MpEeACTaBIEHUH OO0 3JIEKTPOIUTUYECKON JAUCCOLUALMH.
KauecTBeHHbIE peaKkIIM1 Ha UOHBI.

I'mpponus coneit. MloHHbIE ypaBHEHMS THAPOJIHA3A COJIEH. XapakTep Cpeabl B BOIHBIX
pacTBopax coJeil.

OKCIIepUMEHTAIbHOE M3y4YEHHE BEIIECTB M SIBICHHUI: O3HAKOMJIEHHE C MOJEIsIMHU
KPUCTAUTHYECKUX PELIETOK HEOPTraHWYECKHX BEUIECTB — METAUIOB U HEMETAUIOB (Tpadura H
ayMasa), CJI0XKHBIX BEILECTB (XJI0pHUAa HATpuUs);

UCCIIeIOBaHNE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOM peakluu OT BO3ACUCTBUS PA3JIMUYHBIX
(hakTopoB;

OIIBITHI, WIUTFOCTPUPYIOLHE 00PATUMOCTh XUMHUECKUX PEaKLIHIA;

UCCIIEJOBAaHUE  AJIEKTPOIIPOBOJHOCTH  PAcTBOPOB, MpoOLECCa JTUCCOLMALMU  KHUCIIOT,
LIeJI04YEel U CONeH;

IIPOBEJICHUE OINBITOB, WJUIIOCTPUPYIOLIMX MPU3HAKU IPOTEKAHUS PEAKIUI HOHHOIO
oOmeHa (00pazoBaHMEe OcajKa, BBEICICHUE ra3a, 00pa30BaHKUE BOJIBI);

IPUMEHEHHE UHIMKATOPOB (JJaKMyca, METHIIOpaHxa 1 (heHoadTanenHa) JUist OnpeAeaeHus
XapakTepa cpesibl B pacTBOpax KMCIOT, OCHOBAaHHUM U COJIEH;

IIPOBEJICHUE ONBITOB, WJUIFOCTPUPYIOLIUX MPUMEPHI OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peakuuii (ropeHne, peakliuy pa3iokKeH!sl, COeIMHEHU);

pacrno3HaBaHHe HEOPraHMYECKHUX BELIECTB C IOMOIIbI0 KAUYECTBEHHBIX PEAKIIUI Ha HOHBL;

pelIeHnEe PKCIEPUMEHTANbHBIX 3a1ad Mo TeMaM: «OKHUCIUTEIbHO-BOCCTAHOBUTENBHbIE
peakuumny, «['uapoau3 conei», « IAEKTPOIUTHUECKAS JUCCOLUALIS.

HemeTajuibl U MX coeiMHEHUSA

OOmast xapakTepucThka HeMmeTauloB. OCOOEHHOCTH CTPOEHHMS aTOMOB XHMHMYECKHX
AJIEMEHTOB, MPOCTBIX BEIIECTB, AIOTponusa. OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIE CBOMCTBA
HeMmeTa/10B. CpaBHUTENbHAS XapaKTEPUCTHKA COEAMHEHUI HEMETAIIIIOB.

OOmiasi xapakTepucTHUKa rajoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE
crerieHu okucieHus. CrtpoeHue M (U3NYECKHE CBOWCTBA IMPOCTBHIX BEILIECTB — TaJOIE€HOB.
XvMHYecKHEe CBOWCTBAa Ha IMpUMEpEe XJopa (B3aUMOJEHCTBHE C MeETajlJlaMH, HeMeTallJlaMH,
BOJIOM, ImIenmodamu). XiyiopoBomopoa. ComsiHas KHUCIOTa, XMMHYECKHE CBOWCTBA, TOJYYCHHE,
npuMeHeHue. JlelicTBHue Xj10pa U XJI0pOBOJOPO/ia HA OPraHU3M YeoBeKa. BaxHelmue XJI0pusl
U MX HaxoxJaeHue B npupoje. [lonsaTue o kucaopoaconepkanmx KMCI0Tax Xjaopa U UX COJSIX.

VVIA-rpynnel. OcoOE€HHOCTH CTPOEHHsSI aTOMOB, XapaKTE€pPHbIE CTENEHU OKHCIEHUS.
Crpoenne u (pu3ndYecKue CBOMCTBA MPOCTBIX BELIECTB — KUCIOPOAA M CEepbl. AJUIOTPOIHBIE
MOIUGHUKAIMM  KHUCIOpOAa U cepbl. XHMMHYECKHE CBOWCTBA cepbl (B3aUMOCWUCTBUE C
HEMeTaJUlaMHM, MeTaJUlaM{, KOHLIEHTPUPOBAaHHBIMU  a30THOM M  CEpHOM  KHCJIOTaMH).
CepoBogopon, crpoeHue, (GU3HMYECKHE W  XUMHUYECKHE CBOWCTBA  (KHUCJIOTHBIE U
BOCCTAHOBUTENbHbIE CBOMCTBA). OKCUIBI cepbl KaK MPEICTaBUTENN KHUCIOTHBIX OKCHOB.
Cepnucras kuciora u ee cod. CepHast KUCIIOTa, (PU3NUECKUE U XUMHUECKUE CBOMcTBa (001me
KaK IMpeJICTaBUTENs Kiacca KUCIOT U crenududeckue). Comu cepHOi KUCIOThL. XHUMHYECKHE
peaKklIMy, JIeXKallMe B OCHOBE IPOMBIIUICHHOTO CIIOCO0Aa MOJYYEHUsS CEpHOW KHUCIOTHI.
[IpencraBiaeHns 0 XMMHUYECKOM IPOMU3BOJCTBE M CBSI3aHHBIX ¢ HUM mpodeccusx. [Ipumenenue
CepHON KUCIOTH M cynabpaToB. KauecTBeHHbIE peakiuu Ha Cylb(uT-, Cyabpua- u cyibdar-



aHnoHbl. HaxoxaeHue ceppl M €€ COCOAMHEHUHM B mpupone. XUMHUUYECKOE 3arps3HECHHE
OKpY’KaloIIe! Cpebl COETUHEHUSIMU Cephl (KUCIOTHBIE JI0XKIH, 3arpA3HEHUE BO3/1yXa), CIOCOOBI
€ro NpeJoTBPAILCHHUS.

OOmast xapakTepucTuka 3JeMeHTOB VA-Tpymmbel. OcCoOEHHOCTH CTPOCHHS AaTOMOB,
XapaKTEpHbIE CTENIEHU OKUCIICHMSL.

A30T, pacrnpocTpaHeHME€ B IpUpone, (GU3MYECKME U XMMHUYECKHE CBOICTBa
(B3aMMOJEHCTBUE C METaulaMH, BOJOPOJOM, KHciaopoaoM). Kpyrosopor as3ora B mpupoje.
AMMHaK, ero (pU3MYECKue U XUMHUYECKUE CBOMCTBA (OKUCIIEHHE, OCHOBHBIE CBOIMCTBAa BOJHOTO
pacTBopa), IPUMEHEHHE M TOJY4YEeHHE B J1a0OpaTopud M MPOMBIINUICHHOCTH. MOH amMoHwus,
JIOHOPHO-aKLENTOPHbIH MeXaHu3M ero ooOpasoBaHus. Coiau aMMOHHMA, MX (GHU3UYECKUE U
XMMHUYECKHE CBOMCTBa (pa3ioKeHHWe M B3aUMOJEHCTBHE CO ILENOYaMH), IPUMEHEHHE.
KauectBennas peakiust Ha HoHbl ammoHust. Okcuapl azota (I, 11, 1, 1V, V). A3otucras kuciora.
A30THasg KHCIIOTa, €€ IMoNlydeHne, (U3NYeCKHne W XHMHYECKHe CBOiicTBa (oOmme Kak
IpEeJCTaBUTENs Kjlacca KHUCIOT M crneuuduyeckue), NpUMEeHeHHe. XHMMUYECKHE pPEeakKIMy,
JeKallue B OCHOBE IOJIyYEHHs! a30THOM KUCIIOTHI B MPOMBIIUIEHHOCTH. HUTpaThl U HUTPUTHI.
KadyecTBeHHBIE peakuy HAa HUTPAT- W HUTPUT-aHUOHBL. XUMHYECKOE 3arpsi3HEHUE
OKpYXKaroIllel cpelibl COEUHEHUSIMU a30Ta (KUCIOTHBIE 10XK/IM, 3arpsi3HEHUE BO3/1yXa, IOYBbI U
BOJIOEMOB).

®dochop, amrorpornHble Moaudukanuu ¢Gocdopa (Oembiii W KpacHbI - docdop),
¢u3nueckne M XUMHUYECKHE CBOMcTBa (B3aUMOJEWCTBUE C MeTaUIaMH, KHUCIOPOJOM,
raJIoreHaMH, KOHIICHTPUPOBAHHBIMU a30THOM M cepHOU kucioramu). Okcusr pocdopa (111, V),
dochopHas kucnoTa, puznyeckre U XMMUYECKHE CBOICTBa, oiay4yeHrne. KauecTBeHHas peakius
Ha (ocdar-uonsl. IIpencrasnenus o ramoreruax dpochopa (111, V).

ITonsATHE O MUHEpANTBHBIX yI00peHUsX. A30THbIE, PochOopHBIE, KOMIUIEKCHBIE Y00pEHHUSI.
XUMHUECKOE 3arpsi3HEHNE OKpY KaloIIel cpeibl COeTMHEeHUAMH a30Ta U ¢ocdopa.

OOmast xapakrepuctuka 3JeMeHTOB I[VA-rpynmbel. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTETIEHU OKHCIIEHMUS.

VYrnepon, amnoTpornHbeie Moaudukanuu (rpagut, anmas, QyisepeH, rpadeH, HAaHOTPYOKH),
¢u3nueckue M XMMHUYECKHE CBOICTBAa IPOCTBHIX BEIIECTB (B3aUMOJEHCTBUE C MeTalaMH,
HEMeTaJlJIJaMH, KOHLIEHTPUPOBAaHHBIMM a30THOM M cepHO Kuciotamn). Ilonstre o6 agcopOrum.
Kpyrosoport yriepoaa B npupojie. Okcuipl yriepoja, ux Gu3nyecKkue U XuMHU4YeCcKHe CBOMCTBa,
JEICTBHE Ha JKUBbIE OPraHU3Mbl, IOJYyYEHHE W TMPUMEHEHHE. ODKOJOTMYECKUE MPOOIEeMbI
aTMocdepsl, cBsi3aHHble ¢ okcunoMm yriuepona (IV). VYronpHas kuciora um ee Ccoia, HX
¢usmyeckue W XMMHYECKME CBOICTBa, TMoOJydeHHe W  mnpuMeHeHue. KapOoHartsl,
rupokapOoHatThl, ux cBoiicTBa. KauecTBeHHas peakuus Ha kKapOoHaT-MOHBI. Mcmosib3oBanue
KapOOHATOB B OBITY, MEUIIMHE, TPOMBIIINIEHHOCTH U CETbCKOM XO031CTBE.

IlepBoHauabHbIe MOHATHS 00 OPraHUYECKHUX BEIIECTBAX KaK O COEIMHEHUSAX YIIIepoAa:
yIJIeBOAOPOAbI (MeTaH, d3TaH, JTWIEH, aleTWIeH), 3TaHOJ, IJIMLEPHUH, YKCYCHas KHCIOTa.
[TpupoaHbIlE HMCTOYHHWKH YTIEBOAOPOAOB (Yroib, MPHPOAHBIN Ta3, He(TH), MPOAYKTHI HX
nepepaboTK, UX pojb B OBITY M NPOMBINUIEHHOCTH. [loHSATHE O OHMOJOrMYECKH Ba)KHBIX
OpraHMYECKHUX BeLIeCTBaX — XHUpax, OelKax, YIrJIeBOJAaX — M UX POJIM B JKU3HHM YEJIOBEKa.
EnnHCTBO OpraHn4ecKux U HEOPraHMYECKUX COSAMHEHHH.

Kpemuuii, ero ¢usnueckue M XMMHYECKHE CBOICTBa (B3aUMOJEHCTBHE C METalJIaMH,
KHCJIOPO/IOM, YIIIEpOJIOM, TaJIOT€HaMHt), TIOJIy4eHHe U IpUMeHeHue. Poiib kpeMHUs B Ipupoje u
texHuke. Okenp kpemuus (IV), kpeMHUeBass KUCIOTa, CUIMKATBI: (PU3MUECKHE U XMMHUYECKHE
CBOWCTBA, MTOJyYCHHE U IPUMEHEHHUE B OBITY U MPOMBIIUICHHOCTH. BaskHeiue cTponTenbHble



MaTepuanbl: KepaMHKa, CTEKJIO, IIeMEHT, OeToH, xkene300eToH. [IpobGrembl Ge30macHOTO
UCIIOJIb30BAaHUS CTPOUTENIBHBIX MAaTEPUAIIOB B TIOBCEJHEBHOM KU3HH.

Bop. Ocobennoctu crpoenuss aroma. OOmme mnpencTaBieHUs O (UIUUYECKUX U
XMMUYECKHUX CBOMCTBAX. bopHas kucmuora.

DKCIEpUMEHTAIBHOE N3YUEHHUE BEIIECTB U SIBIICHUI:

O3HaKOMJIEHHE ¢ 00pa3laMu MPUPOIHBIX XJIOPUIOB (TaJIOr€HUIOB);

MIPOBEJICHUE OIBITOB, OTPAKAIOMINX (PU3UICCKIEC K XUMUICCKUE CBOMCTBA TaJIOTCHOB M MX
COCITMHEHMI,

W3y4YECHUE CBOMCTB COJISIHOW KUCIIOTHI;

MPOBE/ICHNE KaYeCTBEHHBIX PeakIuii Ha XJIOpUI-, OPOMU/I- U HOIUA-UOHBI U HAOIIOIeHUE
MIPU3HAKOB UX MPOTEKAHUS;

O3HAKOMJICHHE € 00pa3liaMy Cephl U €€ MPUPOTHBIX COCAMHEHHIA;

HabIoIeHne Ipoliecca 00YTrTuBaHus caxapa Mo AeCTBUEM KOHIIEHTPUPOBAHHOM CepHO
KHUCIIOTBI;

M3ydeHNe XUMUYECKUX CBOMCTB pa30aBIEHHOW CEpHON KHUCIIOTHI;

MPOBEJICHUE KAYECTBEHHBIX peaknuid Ha CyabGua-, CyabQUT- U CyIb(paT-HOHBI U
Ha0JII0/IeHUE MPU3HAKOB UX NIPOTEKAHMUS;

O3HAKOMJICHHWE C (pu3HYecKMMH CBOWCTBaMH a30Ta, (ocdopa W HUX COCTUHEHHIA,
oOpa3iamu a30THBIX U (OCPOPHBIX YAOOPEHUI;

[0JIy4eHue, coOrpaHue, paclio3HaBaHUE U U3yYEHHE CBOMCTB aMMHaKa, U3y4YeHHE CBOWCTB
COJICHi aMMOHUS;

MIPOBEJICHUE KAUYECTBEHHBIX PEAaKIMil HA MOH aMMOHUSA, HUTPUT-, HUTPAT- U GocdaT-noHbI
Y U3Y4YEHHUE MPU3HAKOB UX MPOTEKAHUS;

M3y4YEHUE B3aUMOJEUCTBUS KOHLEHTPUPOBAHHOW a30THOM KHUCJIOTHI C MENbIO, CBOMCTB
(dbochopHOI KUCIIOTHI U €€ COJICH;

O3HAKOMJICHHE C MOJICISIMA KPUCTAJUTMUECKUX PEIIeTOK anMasa, rpadura u ¢yniepeHa, ¢
MPOIIECCOM aACOPOLIMU PACTBOPEHHBIX BEIIECTB AKTHBHUPOBAHHBIM YIJIEM U YCTPONCTBOM
IPOTUBOIa3a;

MoJiyueHue, coonpaHue, paclio3HaBaHUE U U3yYEHUE CBOMCTB YIJIEKHCIIOTO ra3a;

MPOBEJICHUE KAueCTBEHHBIX peakluuid Ha KapOOHAT- W CHUIUKAT-MOHBI U H3y4eHUE
MPU3HAKOB UX MPOTEKAHUS;

M3Yy4YE€HHE B3aUMHBIX IIPEBpAIIeHUI KapOOHATOB U THAPOKAPOOHATOB;

O3HaKOMJIEHHE ¢ O00pa3lamMM NPUPOJIHBIX KapOOHATOB U CHJIMKATOB, C MPOIYKIUEH
CHUJIMKATHOW TTPOMBIIIUIEHHOCTH;

pelieHue SKCHEpPUMEHTANbHBIX 3a7ady 1o TeMe «BaxHeillnne HeMeTambl U HX
COEIMHEHUS .

MeTa/uibl M UX COeIUHEHUS

O6mue croiicTBa MeTamuioB. O0Ias XapaKTepUCTHKA XUMHUECKUX DJIEMEHTOB — METAJIIOB
Ha OCHOBAaHMM X mnoJjiokeHus B llepmoamyeckoin cucreme xuMuueckux snemeHtoB [. .
MenneneeBa u crpoeHusi atoMoB. Metamibl A- u b-rpynmn. CrtpoeHue mpoCThIX BEIIECTB —
METaIJIOB. MeTayinyeckasi CBsi3b U METaJUIMYecKasi KpUCTAITUYecKasl pemeTka (MpuMUTHBHAS
KyOuueckas, OOBEMHO-IIEHTPUPOBAHHAs KyOWuecKas, TpaHCLUEeHTPUpPOBaHHAs KyOHdeckKas,
reKCaroHaJbHasl TUIOTHOYITAKOBAaHHAS). 3aBUCHUMOCTh (PH3UYECKHMX CBOWCTB METaNIOB OT
CTPOCHHUSI KPUCTAIUIOB. DIICKTPOXUMHUYCCKUN Pl HANPsHKEHUH MeTauioB. OOIue XUMHUYECKHe
cBoricTBa MeTauioB. OOmmMe CcrnocoObl MOMYYEHUsS METAUIOB, METATyprusl. DJIEKTPOJIU3
pacmiaBoB U PacTBOPOB COJIeH Kak OAMH M3 CIOCOOOB TonydeHUs MeTawioB. Ilonstue o



KOPpPO3WUU METAJJIOB, OCHOBHBIE CIOCOOBI 3alIMTHI WX OT Koppo3uu. CruiaBel (CTanb, YyT'yH,
JIOpaIIOMUHUINA, OpoH3a). [IpMeHeHre MeTallIOB U CIJIaBOB B OBITY M MPOMBIILIIEHHOCTH.

Memannwt A-epynn

[{enounble MeTAILIBL: TIOJIOKEHUE B [lepuonnueckoil cuCTeME XUMUYECKHUX 3JIEMEHTOB /.
N. MengeneeBa, CTpOEHUE MX aTOMOB, HaXOKJIE€HHE B mnpupoje. OU3NUECKUEe U XUMUYECKUE
CBOMCTBA (HA pUMEpPE HATPUS U Kaliud), nojiydeHre. OKCUIbl U THAPOKCUJIBI HATPUS U KaJIUS.
IIpuMeHeHre MEeNnOYHbIX METAUIOB U X COeIMHEHUM. bruomornueckas poib HaTpUs U KaJusl.

[IlenoyHO3eMeNbHBIE METAJIBI MarHui M KajapUui: mnoJoxeHue B Ilepuogmyeckoit
cucremMe xuMmMuueckux annemeHToB [[. M. MeHneneeBa, CTpO€HHE HMX aTOMOB, HAXOXJICHHE B
npupoje. Pusnueckue U XMMUYECKHUE CBOMCTBA MAarHus W Kanbuus. BaxHeinmme coeanHeHUs
KaJmplusi ¥ MarHus (OKCHJ, THJIPOKCHJ, COJH), CBOWCTBA, MpuMeHeHue. JKecTKOCTh BOIBI U
crocoOkbI ee ycTpaHeHusi. KpyroBopot Kajiblusi B IpUpPOJIE.

Amomunuil: nonoxenue B Ilepuonnueckoi cucreme xuMuueckux siemeHToB [[. H.
MeneneeBa, CTpOEHHUE aTOMa, HaxOXJeHUE B npupoae. Ouznueckre U1 XMMHUYECKUE CBOMCTBA
anmoMuHus. AMGOTepHbIe CBOWCTBA OKCHUJIA U TUAPOKCUIa amtoMuHus. [IpuMeHenne amtoMuHus
U €ro CILJIaBOB.

Memannwt b-cpynn

OOmiass xapakTepucTuka MeTauioB b-rpynn (mMOOOYHBIX MOATPYIIN): MOJOXKEHHUE B
[Tepuoanueckoit cucteme xumudeckux 3nemeHToB [[. 1. MenneneeBa, 0COOEHHOCTU CTPOCHUS
aTOMOB. SIBleHHE «IIpoBajia» 3JIEKTPOHA HA MPUMEpPE CTPOCHHUS aTOMOB XpoMa, MeH, cepedpa.
Banentnsie coctosiHus aTOMOB d-3JIEMEHTOB, CTENEHW OKHUCJICHHS aTOMOB B COCIUHEHUSX.
3aBUCUMOCTh KHCJIOTHO-OCHOBHBIX CBOWMCTB OKCHUJOB U THJIPOKCHUIOB METAJUIOB OT 3HAYEHUS
CTEMEHH OKHCIEHUS OJJIEeMEHTa B COEAWHEHMHM (Ha TpUMepe COeNUHEHUH Xpoma).
ITepBoHauaIbHBIE MPEACTABICHUS O KOMIUIEKCHBIX COCTMHEHUSX.

Mens u cepebpo: CTpOCHHE aTOMOB, CTENeHN OKHUcIIeHus. OOIIre KpaTKue MpeICcTaBICHUs
0 (U3NYECKUX M XUMHUYECKHX CBONCTBaX MPOCTHIX BEUIECTB (B3aWMOJAEWUCTBHUE C KHCIOTAMHU-
OKHUCIHTENSAMHU), 00 MX OKCHJAAX, THAPOKCUAAX M CONIAX, UX mpuMmeHeHHH. [IperncraBneHus o6
aMMHAYHBIX KOMIUIEKcax cepebpa um menu. KauecTBeHHbIE peakIuu Ha KaTHOHBI MeAu (2+) u
cepebpa.

[{uuk: cTpoeHHe aroma, CTEMeHb OKUCIeHHs. XapaKTepucTuka (GU3HYECKUX |
XUMHYECKHX CBOMCTB, TpUMEHEHHE, aM(OTEepHbIE CBOWCTBA OKCHAAa U TUAPOKCUIA.
KauecTBeHHBIE peakMM HA KATHOHBI LIMHKA.

Keneszo: crpoenue atoma, crernenu okucieHus. Haxoxnaenune B npupoje. Pusnyeckue u
XMMUYECKHE CBOMCTBAa Kene3a, NpuMeHeHue. buomornueckas ponb xeneza. Okcumisbl,
rugpokcuasl U comu xenesa (II) u xemesa (III), mx cocraB, CBOWCTBA M TMOJy4YECHHE.
KauecTBeHHbIE peakiuu Ha KaTHOHBI kene3a (2+) m xeneza (3+). UyryH u cranb — CIUIaBbI
xene3a. [Ipow3BOACTBO 4YyryHa W CTald. OKOJOTHYECKHE TIPOOJIEMBI, CBSI3aHHBIC C
METaJUTyprUue€CKUMU IPOU3BOACTBAMHU.

DKCMEpUMEHTATILHOE N3YyUYECHHUE BEUIECTB U SIBJICHUM:

03HaKOMJICHHE ¢ 00pa3IaMu METAJIOB U CIUTABOB, MX (PU3NUYECKUMH CBOMCTBAMU;

MOJEJIINPOBAHNE METAJUIMYECKON KPUCTAININYECKON PEIIETKH;

HW3y4YECHUE B3aUMOJECHCTBHUS METAJLUIOB C BOJOM, C pacTBOpaMH COJIEH U KHCIOT,
WCCJIEIOBAaHUE TMPOIECCOB JJICKTpodu3a pacTtBopoB xjopunaa meau (II) m wmommma xamwms,
KOPPO3UH METAILIOB;

M3YYCHHE OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHIIOB KAJIbIUS W HATPUS C BOAOW, HX
TUAPOKCHIOB — ¢ okcuaoM yriepona (IV) u kucnoramu;



M3Y4YCHHE CBOWCTB KapOOHATOB M THIPOKAPOOHATOB KAJBIUS, KECTKOW BOJBI;

M3y4YEHUE IPOLECCOB MOJIYUEHUS THIPOKCUIOB JKEJIE€3a, UX XUMUYECKUX CBOMCTB;

M3y4YeHUE MPU3HAKOB MPOTEKAHHUS KAYECTBEHHBIX PEaKIMi Ha MOHBI (MarHusi, KajbIusi,
TIOMUHMS, [IMHKA, jkele3a (2+) u xkenesa (3+), meau (2+);

HaOJI0/ICHNE U OTIMCAHKUE OKPAITUBAHUS TUIAMEHU HOHAMU HATPUsl, KAIHSI U KAJIBITUS;

uccieioBaHre aM(OTEPHBIX CBOICTB TMAPOKCUIA alroMHHUA, Tuapokcuaa xpoma (III) u
TUAPOKCH/IA LINHKA;

pELIECHHE SKCIIEPUMEHTAIBHBIX 3a/]1a4 10 TeMe «BakHenme MeTaibl U X COEAUHEHUSD.

XuMHUS ¥ OKpPY:KaIoIIasi cpeaa

BemiectBa 1 maTepuanbl B NOBCEIHEBHOM XM3HU 4YeloBeka. BaxHelline Bewmiecrsa u
MaTepuaibl, 00JIacTh MX IpUMEHEHHUs. be3omacHoe HCMONb30BaHME BELIECTB M XUMHYECKHX
peaxiuii B ObITy. [lepBas momols Ipyu XUMHUUYECKUX 0XKOTaX U OTPABJICHUSX.

HoBbie MaTtepuaiibl U TEXHOJIOTUU. [ [pUHINIIBI «3€JIEHON XUMUW.

OCHOBBI 3KOJIOTUYECKONW TPaMOTHOCTH. XUMHS M 3I0pPOBbE. 3HAYEHUE M3Yy4aEeMbIX
XUMHYECKHX DJIEMEHTOB U MX COCAMHEHUN Jis (PYHKIMOHUPOBAHUSA OpraHM3Ma 4YellOBeKa.
[TonsiTre 0 30POBOM 00pa3e KU3HHU.

XUMHUECKOE 3arps3HEHUE OKPYKAIOIICH Cpebl. DKOJIOTHYEeCKUe MPoOIeMbl, CBI3aHHBIC C
COCIMHEHUSIMH YTJIEpOJa, a30Ta, Cephl, THKENbIX MeTaioB. [lonarue o II/IK. Posp xumuu B
pEIIEHUH YKOJIIOTUYECKUX MPOOIIEM.

DKClepUMEHTAIbHOE H3YYeHHME BEIIECTB U SBJICHHM: O3HAKOMJIGHHE C O0pa3lamu
MaTepHayioB (CTEKJIO, CIIJIaBbl METAJIJIOB, IMOJUMEPHBIC MaTEPHAIIb), ONPEICIICHNE KUCIOTHOCTH
MPUPOJIHBIX BOJ, MOJEIMPOBAHHUE Mpolecca o0pa3oBaHUs KHUCIOTHOTO IOXIs, U3yUYEHHUE €ro
BO3JICUCTBUS HA MaTEpHAJIbI.

IloBTOpeHue U 00001IEHNE 3HAHNI OCHOBHBIX Pa3/ieJioB KypcoB 8—9 KiaccoB

[Tepuonnueckuii 3akoH u Ilepuoanueckas cucTeMa XUMHYECKHX DSJIEMEHTOB B CBETE
MPEACTABICHUN O CTPOEHUS aToMa. 3aKOHOMEPHOCTH B HM3MEHEHHHM CBOMCTB XUMHUYECKHUX
AJIEMEHTOB M UX COCIMHEHUN B MEPHUOJIAX U IPYIIIax.

CtpoeHue BelecTa B TBEPAOM, KHUJIKOM M Ta3000pa3HOM COCTOSIHUHU. BHIbI XUMUYECKOM
CBSI3U. 3aBHCHMOCTh CBOWCTB BEIIECTBA OT THUMNA KPUCTALIMYECKONW peHIeTKH W BHUAA
XUMHUYECKOW CBSI3U.

Knaccudukanus XMMHUECKUX pEaKIMi MO pa3Nu4HbIM NIpu3Hakam. [IporHo3upoBaHue
BO3MOXHOCTH TMPOTEKAHUS XWMHYECKHUX MPEBPAICHUI B PA3JIMYHBIX YCIOBHSX HA OCHOBE
MPEJCTABICHUN XUMUUYECKON KUHETUKU U TEPMOJUHAMUKH.

XUMHUYECKME peakluu B pacTBopax. Iwuaponu3 comeid. Peakuuum  OKHCICHUS-
BOCCTaHOBJIEHUS. DJIEKTPOIIN3.

CBoiicTBa KHCIIOT, OCHOBaHUN U COJIEHl B CBETE MPEACTaBICHUI 00 3IEKTPOIUTHUECKON
JIUCCOLIMAIMN U OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUSX.

Meostcnpeomemmnuwie ceazu

Peanuzaius MexnpeaMEeTHBIX CBA3EH NMPHU U3YYEHHH XUMHH B 9 Kilacce OCYLIECTBISETCS
Yyepes MCIOIh30BaHNe KaKk OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHH, TaK U MOHATHH, MPUHATHIX B
OTAEJBHBIX €CTECTBEHHBIX HayKaX.

OO0mue ecTecTBEeHHO-HAYYHbBIE TOHATHUS: sBIEHUE (IIPOLIEeCC), HAYUHBIN (PakT, TUmoTesa,
TEOpHsi, 3aKOH, aHAJIU3, CUHTE3, KJIacCUPUKAIHS, IEPUOTUIHOCTh, HAOIIOIEHUE, SKCIIEPUMEHT,
MOJICJINPOBAHUE, UBMEPEHUE, MOJEIIb, TEXHOJIOTHSI, MATEPUAJIBI.

@dwu3uka: BEMIeCTBO, TEI0, PU3NYCCKUE BEITUYHMHBI, SAMHUIBI H3MEPEHHUs, Macca, 00bEM,
KOJINYECTBO TEIUIOTHI, aTOMbI U MOJIEKYJIbI, arpEraTHbIE COCTOSHUE BELIECTBA, CTPOCHUE Ta30B,



KUAKOCTEH W TBEPABIX (KPUCTAIUTMUECKUX) Tell, KPUCTAILTMYECKAsh PEIIETKA, AJIEKTPOH, SAPO
aToMa, MPOTOH, HEUTPOH, MOH, HYKIIUJ, U30TOIbI, KBAHTHI, PAJHMOAKTUBHOCTb, allb(ha-, OeTa- u
raMma-u3JIy9eHue, OJICKTPUUSCKUN 3apsiji, MPOBOJHUKH, TOTYIMPOBOAHHUKH, IUIIECKTPHUKH,
COJTHCUHBIN CIIEKTP, Pa3JIOKEHHE OEJIOro CBETa B CIIEKTP.

buonorus: skxocucrema, Owocdepa, (orocuHTe3, Tmpolecchl O0OMEHa  BEIIECTB,
MUHEPATBHBIC YIOOPEHUS, MUKPOAJIEMEHThI, MAKPOIJIEMECHTHI, ITUTATEIHHBIC BEIIECTBA.

leorpadms:  armocdepa, ruapocdepa, MUHEpalbl, TOPHBIE IOPOJbI, IOJE3HBIC
HCKOIIaeMbIe, TOTLTUBO, BOJTHBIC PECYPCHI, TUTAHETa 3eMJIsl.

TexHonorwsi:  CTPOUTENBHBIE  TEXHOJOTHH,  CEIbCKOXO3SHUCTBEHHBIC  TEXHOJOTHH,
TEXHOJIOTHH 3JICKTPOHHOU MTPOMBIIIJICHHOCTH, HAHOTEXHOJIOTHH.



IINTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHSA IIPOIPAMMLBI 110 XMMHWKU HA
YPOBHE OCHOBHOT'O OBIIEI'O OFPA30OBAHUS (YIJIYBJIEHHBIN YPOBEHb)

JIMYHOCTHBIE PE3YJIBTATBI

JINYHOCTHBIE pe3yJabTaTbl OCBOEHHUS NPOTrpaMMbl OCHOBHOrO 0Omiero o0Opa3oBaHus
JIOCTUTAIOTCS B X0/1€ 00OyYeHMsI XUMHUM B €IMHCTBE y4eOHOH M BOCHMTATEIIbHOW IEATEIbHOCTH
o0pa3oBaTeNbHOM  OpraHu3alud B COOTBETCTBUM C  TPAAMLMOHHBIMU  POCCUICKUMU
COLMOKYIBTYPHBIMA W JTyXOBHO-HPABCTBEHHBIMU LEHHOCTSIMH, TPHHATHIMA B OOILECTBE
IpaBUIAMU M HOPMaMM HOBEJECHMS U CIIOCOOCTBYIOT IPOLiECCaM CaMOIIO3HAHMs, CaMOpPa3BUTHUS
U COLMANN3aK 00yUYaroIIHUXCsl.

JIMYHOCTHBIE pE3yNbTAThl OTPAXKAIOT TOTOBHOCTH OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
CUCTEMOM NO3UTHBHBIX LIECHHOCTHBIX OPMEHTALMi M pacCIIMpPEHHUE ONBITA ACSITEILHOCTH Ha €€
OCHOBE, B TOM YHCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCIUTAHMSI:

MIPOSIBJIEHUE LIEHHOCTHOI'O OTHOIIEHMSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HaydHOMY U
MCTOPUYECKOMY HACJIEAUI0, IOHMMAHNUE 3HAUYEHUS XMMHYECKONM HAyKU U TEXHOJIOTMH B JKM3HU
COBPEMEHHOI0 00LIEeCTBa, B pa3BUTUH SKOHOMHUKHU Poccun u cBOero peruoxa;

2) rpaKIaHCKOr0 BOCITUTAHMS:

MIPEJICTABICHUE O COLMAIbHBIX HOpPMax M IpaBUjIaX MEXJINYHOCTHBIX OTHOILEHUH B
KOJJICKTHBE, MPOSBICHWE KOMMYHHMKATHBHOW KYJIbTYphl B Pa3HOOOpPA3HOW COBMECTHOU
JESTEIbHOCTH;

CTpeMJICHHE K B3aMMONOHMMAHHIO M B3aWMOIIOMOIIIH B MIpoIiecce YUeOHOH U BHEy4eOHOM
JESITEIBHOCTH;

TOTOBHOCTh OILICHMBAaTh CBOE IIOBEIEHUE M TOCTYNKM CBOMX TOBApHUIIEH € MO3ULUHU
HPABCTBEHHBIX U ITPABOBBIX HOPM C YYETOM OCO3HAHHUS MOCIIEACTBUI MOCTYIIKOB;

3) popMHUpOBaHHS HEHHOCTH HAYYHOTO MO3HAHUSI:

MHPOBO33PEHUYECKHUE  MPEJICTaBICHHUS O  BELIECTBE UM  XUMHYECKOM  peakiuH,
COOTBETCTBYIOII[IE COBPEMEHHOMY YPOBHIO Pa3BUTHs HayKd M HEOOXOAMMBIE JUIsl TOHUMaHMS
CYILIHOCTU HayYHOW KapTHUHBI MUDA;

OCO3HAHHE IIEHHOCTM HAy4YyHOro TMO3HAHMUS JUISL Pa3BUTHS KaXJ0ro 4dejloBeKa U
IPOM3BOIUTENBHBIX CHJI OOILECTBA B 1IE€JIOM, POJIM M MECTa HAYKU «XUMHS» B CUCTEME HAayYHBIX
IIPEJICTAaBICHUNA O 3aKOHOMEPHOCTSAX Pa3BUTHS IPUPOJIbI, B3aUMOCBS3SIX Y€JI0BEKa C MPUPOJHON
Y TEXHOJOTHUYECKOMN CPEeoi;

MO3HABaTEeNIbHAST MOTHBAIMSl U WHTEpeC K OOYy4EeHHI0, TOTOBHOCTh M CIIOCOOHOCTH K
CaMOpPa3BUTHIO M CaMOOOpPA30BaHMIO, K HCCIEI0BATEIbCKOW JIEATENbHOCTH, K OCO3HAaHHOMY
BHIOOpY HaNpaBJICHUs U YPOBHS JaJIbHEHIIEro 00y4eHus;

4) BOCIUTAHNS KYJIbTYPbI 3/I0POBBSI:

OCO3HAaHHE IIEHHOCTH >KU3HHM, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY 3/I0pPOBBIO,
yCTAaHOBKA Ha 3[0pOBBI 00pa3 »KHU3HH, OCO3HAHWE IIOCIECACTBUI U HENpUSATHE BPEIHBIX
NpUBbIUEK (YMOTpeOJNIEHUST aJKOTOoJIsl, HAPKOTHKOB, KYpEHHs), HEOOXOJUMOCTH COOIIOAECHUS
npaBuJ1 0€30MaCHOCTH MPHU OOpaIIeHUH ¢ XUMUYECKHUMH BEIIECTBAMH B YYEOHBIX U KU3HEHHBIX
CUTYaIMSIX;

5) Tpy10BOr0 BOCIIUTAHMS:

(bopMHpOBaHKE IIEHHOCTHOTO OTHOIICHUS K TPYJOBOH NEATETHHOCTH KAaK €CTECTBEHHOMH
HOTPeOHOCTH YEeIOBEKa M K MCCIIEI0BATEIbCKON AEATENbHOCTH KaK BBICOKO BOCTPEOOBAHHOM B
COBPEMEHHOM OOIIIECTBE;



pa3BUTHE MHTEpeca K MpodeccusiM, CBSI3aHHBIM C XMMHUEH, B TOM 4YHcie K mpodeccusm
Hay4yHOM cepbl, 0CO3HAHNE BO3MOKHOCTH caMopeain3alii B 3Toil chepe;

6) 3K0JIOrHYeCKOro BOCIIMTAHMSA:

OCO3HaHHE HEOOXOAMMOCTH OTHOLICHHSI K MPHPOJIe KaK MCTOYHHUKY KH3HU Ha 3emie,
OCHOBE €€ CYLIECTBOBaHHSI;

MOBBIIICHUE YPOBHS 3KOJOTHYECKOW KYJIBTYphI: MPUOOPETEHUE OIBITA TUTAHUPOBAHUS
MOCTYNIKOB M OLEHKM HMX BO3MOXHBIX MOCIEICTBUU Il OKPYXKAIOIIEH Cpeabl; OCO3HAHHME
JI00AaNbHOTO  XapakTepa OJKOJIOTUYECKUX TMpoOJeM U MyTed UuX pelIeHHs; CIIOCOOHOCTh
MPUMEHATHh 3HAHMS, MOJIY4YaeMble NPU U3YYEHUU XHUMHHM, JUIsl PEUICHUs 3a1ad, CBSI3aHHBIX C
OKPYKaIOIIEeH CPENoil; AKTUBHOE HENPUATUE IEUCTBUN, MPUHOCALIMX BPEIl OKPYKAIOLIEH CPELIE;
OCO3HAHHE CBOCH POJU KaK Tpa)kJIaHWHA U MOTPEOUTENS B YCIOBUSX B3aUMOCBSI3U TPUPOTHOM,
TEXHOJIOTMYECKOM M COLMAIIBHOM Cpel; TOTOBHOCTh K YYACTHIO B MPAKTHYECKOM JIESITEIIbHOCTU
3KOJIOTUYECKOW HAIpaBJIECHHOCTH.

METAIIPEIMETHBIE PE3YJIbTATBI

MertanpeameTHble pe3ysbTaThl OOyYaIOUIMXCSA, OCBOMBIIMX MPOTpaMMy [0 XHUMHU
OCHOBHOT'0 00IIIer0 00pa30BaHMs, BKIOYAIOT:

YCBOEHUE  MEXKIUCHHUIUIMHAPHBIX  (MEXOPEIMETHBIX)  TMOHSATHUH,  OTPaKarOIINX
MaTepHabHOE €IMHCTBO MHUpa U MPOIECC MO3HaHUs (BEIIECTBO, CBOWCTBO, SHEPIUs, SBJICHHE,
Hay4yHbId (aKT, 3aKOHOMEpPHOCTb, THIIOTE3a, 3aKOH, TeOopus, HaOIIOJEHUE, HW3MEpPEHHE,
HCCJIEIOBaHKE, YIKCIIEPUMEHT U JIPYTHUE);

OBJIaJICHUE YHUBEpPCAIbHBIMU y4IeOHBIMU JICUCTBUSMU (mo3HaBaTEIbHBIMH,
KOMMYHUKATUBHBIMU, PETYJISITUBHBIMH), BAXXHBIMH JJIS TOBBIIIEHUS d(PPEKTUBHOCTH OCBOCHUS
colepkaHuss y4deOHOTo TmpenMera, (OPMHUPOBAHHS KOMIETEHIMM, a Takke MPOEKTHO-
HCCIIEIOBATENBCKOM IeATEeTHbHOCTH 00yJaIONINXCs B Kypce XUMHUH,

CIOCOOHOCTH UX HUCIIONIb30BaTh B Y4eOHOM, MO3HABATEIHHON U COIIMAIbHOM MPAKTUKE.

Ilo3HaBaTeabHbIE YHUBEPCAJbHBLIC yqeﬁm,le JeHcTBUA

Ba3oBble 1oruyeckue AeiicTBus:

YMEHHSI HCIOJIb30BaTh IPUEMBl JIOTUYECKOTO MBIIUICHUS TpPU OCBOCHMM 3HAHUIL:
pPacKphIBaTh CMBICT XHMHYECKUX TOHSATHHA (BBIACNATh UX CYIIECTBEHHbIE IPU3HAKH,
yCTaHaBJIMBATh B3aUMOCBSA3b C JIPYTMMHU HMOHSATHAMM); aHATU3UPOBATh, CPABHUBATH, 0000ILATH,
BbIOMpaTh OCHOBAaHUA MJs KiIacCU(UKAIMK W CUCTEMAaTH3alMM XHUMHUYECKHUX BEILIECTB U
XUMHYECKMX peaklMi; yCTaHaBIMBAaThb NPUUYMHHO-CIEJACTBEHHbBIE CBS3HM MEXAY OObEKTaMH
W3YYEHHUS; CTPOUTH JIOTMUECKUE PACCYKIACHHUS (MHIYKTHBHBIC, NEAYKTHBHBIC, 10 AHAJIOTHH);
npeularaTb KpUTEPUM M BBIIBISATH OOIIME 3aKOHOMEPHOCTH M MPOTHBOPEUHS B H3Yy4aeMbIX
mpoueccax M SBIEHHUSX; MPOBOJUTH BBIBOJBI M 3aKJIIOUEHUS; YMEHUS MPHUMEHSTh B Mpoliecce
MO3HAHUS TMOHATHS (IPEeIMETHBIE U METalpeAMETHbIE), CUMBOJIUYECKHE (3HAKOBBIE) MOJEIH,
UCTIOJIb3yeMble B XHUMHHM, MPeoOpa3oBhIBaTh MOJAEIbHBIE MPEACTABICHUS — XMMHUYECKHH 3HaK
(cuMBOI 371eMeHTa), XUMHUYecKast (opMysia U ypaBHEHHE XUMHUECKOW peakiui — MPU peIIeHUH
yu4eOHBIX 3a/a4; C Y4E€TOM O3THUX MOJEIbHBIX IPEACTABICHUI XapaKTepu30BaTh H3ydaemble
XUMHUYECKHE BEUIECTBA U XUMUUECKHE PEaKIUU.

ba3zoBble mccienoBarejlbckue JeHCTBHSL (MeTOAbl HAYYHOIO INO3HAHMS BelIeCTB H
sIBJIEHMA):



YMEHUS PUMEHSTh METO/Ibl HAYYHOT'O ITO3HAHUS BELIECTB U SBJICHUN HA SMIIMPUYECKOM U
TEOPETHYECKOM YpPOBHSIX B Yy4eOHOW IO3HABAaTENbHOM W TPOEKTHO-HCCIIEIOBATEIBCKOM
JIeSITeNIbHOCTH;

YMEHHUSI HCII0JIb30BATh IIOCTABJIEHHBIE BOIPOCHl B KAa4€CTBE HMHCTPYMEHTA IO3HAHUSA U
CaMOCTOSITENIbHO CTaBUTh BOIPOCHI;, AHAIU3UPOBATh (DAKTHI, BBIABIATE U (OPMYIUPOBATH
npobieMy, OmpeAessaTh LeiNb W 337a4d, COOTBETCTBYIOIIUE PEIICHUIO MPOOJIEMBI; MpearaTb
ONMCATEIbHYIO WM OOBACHUTENbHYIO THUIOTE3Y U OCYLIECTBISATh €€ IPOBEPKY; YMEHHUS
MPOBOAMUTH U3MEPEHUS HEOOXOAUMBIX MapaMeTPOB, BHIUUCICHHS, MOJCIUPOBAHKE, HAOIIOACHUS
U JKCIEPUMEHTHI (peaibHble M MBICIEHHBIE), CAMOCTOATEIHLHO MPOTHO3UPOBATh PE3YJbTAThI,
dbopMynupoBaTh 00001I€HNsI U BBIBOJBI 10 pe3yibTaTaM MPOBEAECHHOTO OIbITA, UCCIECIOBAHMUS,
COCTaBJIATH OTYET O MPOJICTAHHON padoTe;

Pabora ¢ nndopmanmeii:

YMEHHSI OPHCHTHPOBATHCSI B PA3IMYHBIX UCTOYHHMKAX HH(OpMarwu (HaydHO-TIOMYIIIpHAs
JauTepaTypa XMMHUYECKOIO COJEp)KaHUs, CIIpaBOYHble Mmocolus, pecypcsl VHTepHeTa);
aHWIM3UPOBaTh  HMH(OpPMALIMIO W  KPUTUYECKU  OLIEHUBAaTh €€  JOCTOBEPHOCTb U
HENPOTUBOPEUUBOCTh, OTOUPATh U UHTEPIPETUPOBATh MHPOPMAIUIO, 3HAYMMYIO JJISl PEIleHUs
yueOHOM 3a/la4y; YMEHUs MPUMEHSTh pa3jM4Hble METOAbI M (OPMYIUPOBATH 3aMpOChl MpU
NOUCKe U 0TOOpe nH(pOopMAIMK, HEOOXOAMMOM /IJIs1 BBITIOIHEHHUS y4eOHBIX 3a/1a4; UCIIOIb30BaTh
WH()OPMAIIMOHHO KOMMYHHUKATHBHBIE TEXHOJOTMM M Pa3JIMYHbIC TOWUCKOBBIE CHUCTEMBI;
CaMOCTOSITENIbHO BBIOMpPATh ONTUMAJBHYIO (opMy TmpenacTaBieHus UHGOpPMALUU (CXEMBI,
rpaduku, nuarpaMMsbl, TaOJIULbI, PUCYHKH U Apyrue GOpMbl); YMEHHUS UCIOIb30BaTh HAyYHBIN
S3BIK B KQUECTBE CPeACTBa PabOThI C XUMUYECKOW WH(POPMAIUEH; MPUMEHSATh MEKITPSIMETHBIC
(pu3myeckue U MaTeMaTHIECKHUE) 3HAKU U CUMBOJIBI, (DOpPMYITBI, aO0OpeBUATYPBI, HOMEHKJIATYPY,
HCIIONIb30BaTh U MPeoOpa30BbIBATh 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATJISTHOCTH.

KoMMyHuKaTHBHBbIE YHUBEpPCAJIbHbIE Y4eOHbIe AeiicTBHUA:

1) ymenus oO1eHus (MMCbMEHHON U YCTHON KOMMYHHUKAIIUH):

IIPECTABIIATh TIOJYyYEHHBIE DPE3YyJIbTaThl ITO3HABATEIBHON JAEATEIBHOCTH B YCTHBIX H
MUCBbMEHHBIX TEKCTaxX; MyOJMYHO BBICTYNaThb C IpPEe3eHTAalel pe3ylbTaTOB BBITOJIHEHUS
XUMHYECKOTI0 IKCIEpPUMEHTa (MCClIeA0BaTENbCKON Tab0paTOpHON WM MPAKTHYECKOH padoThI,
y4eOHOro NpOeKTa); B XoJie Auajora v (Win) JUCKYCCHM 3a/1aBaTh BONPOCHI MO 00CYKAaeMOi
TE€Me U BbICKa3bIBaTh HJEH, (POPMYJIHUPOBATh CBOU MNPEJIOKEHHS OTHOCHUTEIHHO BBIMOJHEHHS
IIPEJI0KEHHON 3a1a4H.

2) yMeHUs yueOHOr0 COTPYAHUYECTBA (TPYNIOBas KOMMYHHKAIIN):

y4acTBOBaTh B TPYNIOBBIX (hopMax pabOThHI: IUIAHUPOBATh OPTaHU3ALMI0 COBMECTHOM
paboThI, ONpPEENATh CBOIO POJb, PACHPEACTATh 33Jaud MEXIy WICHAMU TPYIIbI; BBHIIOIHSITH
CBOIO 4acTh pabOThI, KOOPIMHUPOBATH CBOU JEHCTBUS C ACUCTBUSAMH APYTUX YJICHOB KOMaHJbI,
ONpeAeNaTh KPUTEPHUH IO OLIEHKE KayecTBa BBIMOJIHEHHON paOoThl; pemniatb BO3HUKAIOIIUE
npoOJeMbl Ha OCHOBE ydeTa OOLIMX MHTEPEeCOB M COINIaCOBAaHMUS MO3MIMMN, y4yacTBOBaTh B
o0Cyx/1eHur, 0OMeHe MHEHHSIMU, «MO3TOBOM IITypMe» U IPYTUX (popMax B3auMOCHCTBUS.

PerynsiTuBHbIC YHHBeEpCaJbHbIE YUeOHbIE 1€ CTBUS

OBnazeHne YHHMBEPCAJIbHBIMU YUYCOHBIMU PETYIATHBHBIMH JCUCTBUSMH  BKJIIOYACT
pa3BUTHE CaMOOpPraHU3aIluH, CAMOKOHTPOJISI, CAMOKOPPEKIIUH, B TOM YHUCIIE:

YMEHHUSI peliath y4deOHbIE M HCCIICIOBATENbCKHAE 3a/Ja4H: CaAMOCTOATEIIHHO BBIOMPATH
croco0 pemreHusi yuyeOHOW 3amadyu (CpaBHHBATh HECKOJIBKO BAapHUAHTOB DEIICHUS, BHIOMPATH



Haubosee MOAXOISAIIMNA C YYETOM CaMOCTOATEIbHO BBIJIEICHHBIX KPUTEPHUEB), IUIAHUPOBATH
CBOIO paboTy MpH pelIeHnr y4eOHON UM MCCIIeI0BaTEeNbCKON 3a/jaur; HA OCHOBE MOTYYEHHbBIX
pe3ynbTaToB (OPMYIUPOBATH OOOOIICHHS] U BHIBOJIBI, MPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE
MPOLIECCOB; AHAJIM3UPOBATh PE3YJbTATHI: COOTHOCUTH CBOM JICUCTBHUS C IUIAHUPYEMBIMU
pe3ynbTaTaM, OCYILECTBIIATb CAaMOKOHTPOJIb  JIESATEIBHOCTH; KOPPEKTUPOBATH  CBOIO
JIeATEIbHOCTh HA OCHOBE CaMOAHaIN3a U CAMOOLICHKHU.

HNPEIMETHBIE PE3YJIbTATBI

[IpenMeTHbie pe3ynbTaThl OCBOEHUS MPOrpPaMMbl MO XUMHU OCHOBHOTO OOIIEro
o0Opa3oBaHus Ha YriyOJEHHOM ypPOBHE UMEIOT 00Ilee coiep aTelbHOe AP0 C MPeaIMETHBIMU
pe3ynbraTaMu 0a30BOTO ypPOBHS, COTJIACOBAHBI MEXKIY COOOH, YTO TMO3BOJSET PEaM30BBIBATH
yriyOJIeHHOE M3Y4YeHHE KaK B paMKaX OTHIENbHBIX KJIACCOB, TaK M B paMKax peanlu3aluu
WHAUBUAYAIbHBIX 00pa30oBaTeNbHBIX TPAGKTOPHUi, B TOM 4YHCIIE HCHOJIB3Ys CETEBOE
B3anMoOJieiicTBre opranu3anuu. [1o 3aBepiieHnn peanusalnuy IporpaMMbl yriyOJIeHHOTO YPOBHS
oOydJarommecs CMOT'YT JIeTajJbHEee OCBOUTH MaTe€pUall, OBJIAJIETh PACIIMPEHHBIM KPYTOM IMOHATHMA
Y METOJIOB, PEIIaTh 3a7a4u 00Jiee BHICOKOTO YPOBHSI CIIOKHOCTH.

[IpeameTHbie pe3yNabTaThl BKJIKOYAIOT: OCBOCHHME OOYYAIONIMMUCS HAYYHBIX 3HAHUH,
YMEHHH M CrOCOO0B NeHCTBUH, crieudUYecKrX Uil MpeaIMeTHONH obnactu «XHUMHs; OCHOBBI
HAy4YHOT'O MBIIUICHUS; BUIBI JESTEIHLHOCTH 1O MOJYyYEHHUIO HOBOTO 3HAHMSI, €T0 UHTEPIPETALINH,
npeoOpa30BaHUIO M TMPUMEHEHUIO B PA3IUYHBIX YUEOHBIX U PEATbHBIX JKU3HEHHBIX YCIOBHSX;
o0ecreynBaroT BO3MOXKHOCTD YCIIEHTHOTO 00YUYEeHHsI Ha CIIEIYIOIIeM YPOBHE 00pa30BaHHUs.

K xonmy oOyuenus 6 8 knacce y oOydatomerocs OyayT cOpMUPOBaHBI CIEAYIOIINE
IpeIMETHBIE PE3YIbTaThl U3YUYEHUS XUMHUH Ha YTITyOJIEHHBIM YPOBHE:

pPacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHUX MOHATHI: aTOM, MOJIEKYJa, XUMUYECKUU
AJIEMEHT, METaul, HeMeTalll, aJUIOTPOIMs, MPOCTOE BEIIECTBO, CIOXKHOE BELIECTBO, CMECh
(omHOpOJHAS U HEOJHOPOAHASI), BAJICHTHOCTh, OTHOCUTENIbHASL aTOMHAasi M MOJIEKYJIsIpHasi Macca,
KOJIMYECTBO BEILIECTBA, MOJb, MOJSpHas Macca, MaccoBas J0Js XHMHYECKOrO 3JEMEHTa B
COEJMHEHUH, MOJISIPHBIA 00bEM, OTHOCUTENBbHAS MJIOTHOCTh I'a30B, OKCUJ, KUCIIOTa, OCHOBAHHE,
COJIb, aM(OTEpHBIH OKCHJ, aM(POTEPHBIH TUJIPOKCHU], XUMHUYECKas peaklus, KiIacCHUpUKalus
peakuuii: peakuu COeIMHEHUs, peaKLUu Pa3JIoKEHUs, peakllMM 3aMelIeHHs], peakluu oOMeHa,
9K30- U HHAOTEPMUYECKUE PEAKIMH; TEIUIOBOM 3(PQeKT peakiuu; SApo aToMa, 3JIEKTPOHHBIN
CJION atoma, aToMHasi opOuTanb, paJlyc aToMa, XMMHUYECKas CBsI3b, MOJSIpHAS U HEMOJSIpHAs
KOBAQJICHTHAsl CBSA3b, MOHHAsl CBS3b, MOH, KaTUOH, aHUOH, PAcCTBOp, MAacCOBasl JOJsl BEIIECTBA
(mpolleHTHAas KOHIIEHTpalMs) B pacTBOpE, MOJIsIpHas KOHLEHTpalus BeEIeCTBa B PACTBOPE;
AIIEKTPOOTPHUIIATEIBLHOCT, CTEIIEHb OKHCIIEHUS, OKUCIUTEIN U BOCCTAHOBHUTENHU, OKHUCICHHE U
BOCCTaHOBJICHHE, OKUCIIUTEIbHO-BOCCTAHOBUTENbHBIE PEAKIIUU, METO]T 3JICKTPOHHOTO OaslaHca;

WJUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHWMHWYECKHX TOHATHUA W TPUMEHSTH ITH
MOHSTHUS MIPU ONMCAHUY BEIIECTB M UX MPEBPAIICHUI;

MCIOJIb30BaTh XUMUYECKYIO CHMBOJUKY ISl COCTaBIeHUs (pOpMyIT BEIIeCTB U ypaBHEHUN
XUMUYECKHUX PEAKINN;

OTpPEAENATh BAJICHTHOCTH ATOMOB DJIIEMEHTOB B OHWHAPHBIX COCIUHEHMSX, CTENEHb
OKHCJICHUS JIEMEHTOB B OWHAPHBIX COSAMHEHUSX, MPUHAIICKHOCTh BEIIECTB K OMPEICIICHHOMY
KJIacCy COeAMHEHUH 1o ¢opMyrnaM, BHIBI XMUMHYECKOW CBS3W (KOBAJICHTHOW M WOHHOW) B
HEOPraHWYECKUX COETNHECHUSIX;



pacKpbIBaTh CMBICI 3aKOHOB COXPAaHEHHs MAacChl BELIECTB, ITOCTOSIHCTBA COCTaBa,
ITepuoanueckoro 3akona [[. 1. MenneneeBa, aTOMHO-MOJIEKYJISIPHOM T€OPUH, 3aKOHA ABOTaIpO
U €ro CIEICTBUM, NPEACTABICHUNH O Hay4dHBIX MeETOJax II03HAaHUS, B TOM 4YHUCIE
OKCIEPUMEHTAJIbHBIX M TEOPETUYECKMX METOAAX HCCIEIOBAaHUS BELIECTB W HU3yYCHUS
XUMUYECKUX PEaKLUi;

JEMOHCTPUPOBATh MOHMMAaHHUE MEPUOJMYECKON 3aBUCUMOCTH CBOMCTB XMMHYECKUX
AJIEMEHTOB OT UX MOJI0KeHUs B Ileproauueckoi cucreme:

ONMCHIBATH U  XapakTepu3oBaTb Tabmuunyro ¢opmy Ilepuoauueckoit cucteMsl
XUMHYECKHX 3JIEMEHTOB: pa3linyaTh MOHATUS «TJIaBHAsg NoArpymna (A-rpymmna)» 1 «mododyHas
noarpynna (b-rpynna)y», «manbie nepuoab» U «O0JbIINE TEPUOIBIY;

COOTHOCHTh 0003HAueHMs, KOTOphle HMMeEIOoTCs B Tabnmue «llepuoguueckas cucrema
xuMuuyeckux uieMeHTtoB /J[. M. MenneneeBa», ¢ 4YHUCIOBBIMM XapaKTEPUCTUKAMHU CTPOEHUS
aTOMOB XHMMMUYECKHUX DJEMEHTOB (COcTaB W 3apsa  snapa, oOlee YHCIO JIIEKTPOHOB U
pacrpeziefieHue X MO0 JIEKTPOHHBIM CIIO0SIM);

OOBSICHSITh CBSI3b IMOJIOKCHHS 3JieMeHTa B [lepuonudeckoil cucteMe ¢ pacnpeesicHueM
AIIEKTPOHOB TI0 YHEPTETUYECKUM YPOBHSIM, ITOJAYPOBHIM M OPOUTAISIM aTOMOB IEPBBIX YETHIPEX
MIEPHUO/IOB;

KJacCU(UIUPOBATh XUMHUYECKHUE SJIEMEHTHI, HEOPraHWYECKHE BEIIEeCTBA, XMMHUYECKUE
peaxiyu (110 YUCITY M COCTaBy YYaCTBYIOUIMX B PEaKIIUH BEIIECTB, 0 TeIIoBOMY 3 dekry);

XapaKTepu30BaTh (OMUCHIBATH) (PU3MUECKUE U XUMUYECKUE CBOMCTBA MPOCTHIX U CIOKHBIX
BEIIECTB: KHUCIOPOAA, BOAOPOJA, BOABI, OOIIME XMMHYECKHE CBOMCTBA OKCHJOB, KHUCIOT,
OCHOBaHUN M CoOJiel, TEHETHYECKYyI CBS3b MEXJIy HUMH, T[OATBEpXKIas IpUMEpaMu
MOJIEKYJISIPHBIX YPaBHEHUH COOTBETCTBYIOLIUX XUMHUUECKUX PEAKIIMIA;

OIMCHIBaTh POJb KHUCIOPOJA, BOAOPOAA M BOABI B NPUPOIHBIX IPOLECCAX, B JKUBBIX
OpraHM3Max, WX @PHUMEHEHHE B pa3IUYHbIX OTPACISAX MPOMBIIUIEHHOCTH, BO3MOXHOE
HCIIOJIb30BaHUE B COBPEMEHHBIX TEXHOJIOTHUSX;

OOBSICHATH M MPOrHO3UPOBATh CBOWMCTBA BELIECTB B 3aBUCUMOCTH OT HX COCTaBa H
CTPOEHMS, BO3MOXXHOCTH IIPOTEKAHUS XUMUUYECKUX NPEBPAILEHUI B Pa3JINYHbIX YCIOBUSX;

BBIUHCIISTh OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BEIIECTB, MOJSPHYIO
Maccy CMECH, MOJBHYIO JOJII0 XHMHYECKOrO JJIEMEHTAa B COCIUHEHHH, MAacCOBYHO JOJIO
XMMHUYECKOT0 3JIeMEHTa 1Mo (popMyiie coelMHEHHs, HAXOIUTh MPOCTENIIyI0 (GOpMyIly BellecTBa
II0 MAacCOBBIM WJIM MOJIBHBIM JOJSIM 3JEMEHTOB, MAacCOBYIO JOJIIO BELIECTBA B PacTBOPE,
MOJISIDHYIO KOHILIGHTPAIlMIO BEIIECTBA B PACTBOpPE, IPOBOAUTH pPaCyeThl IO YPABHEHUSIM
XUMUYECKON PEAKIINU;

IIPUMEHSTh OCHOBHBIE OIEPALMU MBICIUTEIBHON [EATENbHOCTH — aHAIW3 M CHUHTE3,
CpaBHEHHE, 0000IIeHHe, CHUCTeMaTH3alMi0, KJIACCU(HUKAIMIO, BBIIBICHUE MPUYHMHHO-
CJIEICTBEHHBIX CBSA3EH — JIJIsl U3YUEHHUsI CBOMCTB BELIECTB U XMMHUECKHX PEaKIui, ECTECTBEHHO-
Hay4yHble METOJbl TO3HaHWS — HaONIoJICHWe, H3MEPEHHEe, MOJEIMPOBAaHUE, OSKCIIEPUMEHT
(peanbHBIN M MBICTICHHBIH) — 111 OCBOCHUS y4eOHOTO COJIepKaHMS;

PacKpbIBaTh CYLUIHOCTb IPOIIECCOB OKMCIEHUS U BOCCTAHOBJIEHMS, COCTABIIATh YPABHEHUS
MPOCTBIX OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIUI (METOJOM 3JIEKTPOHHOT O OanaHca);

YCTaHABIIMBATh CBSI3U MEX]Yy peajlbHO HaONI0aeMbIMM XUMUYECKUMHU SIBICHUSIMH U
IpoLeccCaMH, MPOUCXOASIIMMU B Makpo- U MHUKPOMHUDE, OOBSICHITh HMPUYHHBI MHOTO0Opa3us
BEIIIECTB, COOTHOCUTH XUMUYECKHE 3HAHUS CO 3HAHUSIMU JAPYTHX y4EOHBIX NMPEIMETOB;

cobmogath mpaBuia Oe30macHOM paboTel B J1a0OpaTopuu MPH  UCHOJIB30BAHUU
XUMHUYECKOH Tocynbl U 00OpyAOBaHHUS, a TakKe MpaBuia oOpalleHHs C BEIIeCTBAMU B
COOTBETCTBUU C MHCTPYKLHSAMHU BBITOJIHEHUS JaOOPATOPHBIX OMBITOB U MPAKTUYECKUX padoT 1Mo
MOJIYYECHUIO U COOMPAHHUIO ra3000pa3HBIX BEIIECTB (BOJOPOAAa M KUCIOPOJA), MIPUTOTOBICHUIO



pacTBOpPOB C ONPEACICHHOW MAacCOBOM JIOJEM PACTBOPEHHOIO BEHIECTBA, PEHICHUIO
SKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe «OCHOBHBIE KJIACChl HEOPTAHUYECKUX COETUHEHUNY;

ACMOHCTPHUPOBATH BJIaJICHUC OCHOBaAMH XUMHYECKOU T'paMOTHOCTH, BKJIIO‘-I&IOH.IQIE YMCHHA
0e30macHOro OOpalleHus ¢ BEIIeCTBAMHU, MCIOJIb3YEeMBIMH B TMOBCEIHEBHON XU3HHU, a TaKKe
3HAaHWE IIPABUJI TIOBEJICHUS B 1IEJIAX COePEeKEHUS 3I0POBBS U OKPYKAIOILIEH Cpebl.

K konmy oOydenuss ¢ 9 knacce y oOywaromerocss OyayT cCOpPMUPOBAHBI CIEAYIONTUE
IIPEIMETHBIE PE3YIbTAThl U3YUYEHUS XUMHUH Ha yIIIyOJIEHHBIM YPOBHE:!

pPacKpbIBaTh CMBICI OCHOBHBIX XMMHMUYECKHUX IIOHSATHI: XUMHUYECKUM 3JIEMEHT, aroM,
MOJIEKYJla, MOH, KaTHOH, aHUOH, 3JIEKTPOOTPULATENbHOCTh, CTEIICHb OKUCIIEHUS, XUMHUYECKas
peakuus, TeraoBoi 3¢ (exT peakuu, MoJb, MOJIIPHBIN 00BEM, pacTBOp;

JIEKTPOJIMUTBI, HEUIEKTPOIUTHI, SJIEKTPOJUTHUYECKAs AUCCOLUALMS, pPeaKIUH HOHHOI'O
oOMeHa, THIpONM3 CcoJiel, oOpaTHMble H HEOOpaTUMbIE pPEaKIWH, OKHUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIE PEAKIIMU, OKUCINUTENb, BOCCTAHOBHUTEIb, OKHMCIEHHUE M BOCCTaHOBJICHUE,
JEKTPOJIN3, AIJIOTPONHs, aMpOTEepHOCTb, XUMMYECKass CBs3b (KOBAJCHTHAas, WOHHa,
METaJUINYecKas), MEXMOJEKY/IsIpHble B3auMoJeiicTBUsA (BOJOpOJHAsl CBsA3b, CWibl Ban-nep-
Baanbca), KOMITJIEKCHBIE COSAMHEHUS, KPUCTALTMYECKUE pelIeTKH (MPUMUTHUBHAS KyOudeckas,
00BEMHO-LIEHTPUPOBaHHAs KyOWuecKas, IpaHELEHTPUPOBaHHAs KyOHuYecKas, T'€KcaroHajbHas
IUIOTHOYIIAaKOBaHHAs1), KOPPO3UsI METAJUIOB, CIUIABBI; CKOPOCTh XMMUYECKOH peakiuu, KaTaius,
XMMHUYECKOE PpaBHOBECHE, JJIEMEHTbl XUMHUYECKOW TEpMOJUHAMUKM KAk OJHOH U3
TeopeTndecKux ocHOB xumuu; [1/1K;

WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMUYECKUX IOHATUH M TNPUMEHATh 3TU
MIOHSITHS IIPH ONIMCAHUM BELLECTB U UX IPEBPAICHUN;

UCIOJIb30BATh XUMUUYECKYIO CUMBOJIUKY JJISl COCTaBJICHUs (POPMYJT BELIECTB M ypaBHEHUH
XUMHUYECKHUX PEAKIIU;

OTpEeEIATh BaJEHTHOCTh U CTENEHb OKUCIIEHUS XMMHUYECKHUX IJIEMEHTOB B COEAMHEHMSIX
Pa3IUYHOIO COCTaBa, MPUHAJUIEKHOCTh BEILIECTB K ONPEAECNIEHHOMY KJaccy COEIUHEHUI MO
dopmynaM, BHUABI XUMHMYECKOW CBSI3W  (KOBAJEHTHOW, MOHHOM, METaJUIMYECKOH) B
HEOPraHMYECKUX COEAMHEHMSX, 3apsii MOHa IO XUMHUYECKOW Qopmyle, XapakTep cpelbl B
BOJHBIX pAacTBOpax HEOPraHMYECKUX COEAMHEHUH, THUN  KPUCTAJUIMYECKOM  pPELIeTKU
KOHKPETHOI'O BEIIECTBA;

packpsiBaTh cMblIch Ileprnoguueckoro 3akoHa [[. . MenneneeBa u 1eMOHCTPUPOBATh €T0
MOHUMAaHHe:

ONMCHIBATH U  XapakTepus3oBaTh TabmuuHyro @opmy Ilepuoanueckoil cuctemsl
XUMHUYECKHX 3JIEMEHTOB: pa3InydaTh MOHATHS «A-Tpynma» U «b-Tpynmnay», «manble nepuoab» U
«OO0BIINE IEPHOIBI;

OOBSICHATH CBSI3b NOJIOXKEHHUs dieMeHTa B llepmoauueckoil cucreme c pacrpeneneHuemM
AIIEKTPOHOB IO SHEPTETUYECKUM YPOBHSM, [TOJYPOBHSAM M OPOUTANISIM aTOMOB IEPBBIX YETHIPEX
NIEPUO/JIOB;

BBIJICJIATh OOIIME 3aKOHOMEPHOCTH B M3MEHEHUH CBOMCTB 3JIEMEHTOB M UX COCIWHEHHN
(KUCJIOTHO-OCHOBHBIX U OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOWCTB OKCHUIOB M THAPOKCHUIIOB)
B IIpeJieax MaJIbIX MEPHOJOB U TNIABHBIX MOJATPYII C YU€TOM CTPOEHHUS UX aTOMOB;

pacKpbIBaTh CMBICI TEOPUM 3JIEKTPOIMTHUECKOM AHMCCOLMALMM, 3aKoHa l'ecca M ero
CJIEICTBUH, 3aKOHA JEHUCTBYIOIUX MACC, 3aKOHOMEPHOCTEH U3MEHEHUS CKOPOCTH XUMHUYECKOU
pEaKIMK, HAIpPaBICHUS CMEIIEHUS XMMHMUYECKOIO PAaBHOBECHS B 3aBUCHUMOCTH OT pa3iIM4YHBIX
(hakTopoB;



KJIacCU(UIUPOBATh XMUMHUYECKHUE DJIEMEHTHl, HEOpPraHWYeCKHe BEIIEeCTBA, XUMHYECKHE
peakuu (110 YUCIY U COCTAaBY YYacTBYIOLIUX B PEAKI[MH BEIIECTB, MO TEIJI0BOMY 3 (deKTy, 1o
arperaTHOMy COCTOSIHUIO pEareHTOB, I10 M3MEHEHUIO CTENEeHEeW OKHCICHUS XHUMHUYECKUX
AIIEMEHTOB, 110 0OPATUMOCTH, 110 YYACTHIO KaTajan3aTopa);

XapakTepu30BaTh (OMHCHIBATh) OOIIME XHWMHUYECKHE CBOMCTBA BEIIECTB PAa3IMYHBIX
KJIACCOB HEOPTaHUUYECKUX COCTUHEHHH, MOATBEPKas 3TO OMUCAHUE TPUMEPAMHU MOJIEKYIISIPHBIX
Y MOHHBIX YPaBHEHUH COOTBETCTBYIOUIMX XUMUYECKUX PEAKIIHIA;

COCTABIISITh YPABHEHHS: DJIEKTPOJUTHUECKOW IUCCOIMAIMU KHCIIOT, IIET0Yeld U COJIeH;
MOJIHBIE U COKpAlICHHbIE YpaBHEHHS peaklUid MOHHOTO OOMEHa; peakUui, MOATBEPKAAOIINX
CYIIIECTBOBaHHE FEHETHUUYECKOI CBSI3U MEXK/y BEIIECTBAMU PA3IMUHBIX KJIACCOB;

PacKpbIBaTh CYHIHOCTH MPOILECCOB TUAPOIU3A CONEH MOCPEACTBOM COCTABIICHHS KPAaTKUX
MOHHBIX M MOJICKYJISIPHBIX YpaBHEHUH PEaKLUi, CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxiuii MoCpPeICTBOM COCTaBJICHUS 3JIEKTPOHHOTO OaaHca 3TUX PEaKIIHii;

MPe/ICKa3bIBaTh XapaKTep CPe/ibl B BOJHBIX PACTBOPAX COJIEH;

XapaKTepu30BaTh (OMUCHIBATh) (U3NYECKHE M XMMHYECKHE CBOWMCTBA MPOCTHIX BEUIECTB
(kucimopona, 030H, rpaduT, alMas3, KpeMHUH, Oop, a3oT, docdop, cepa, XJIOp, HATPUM, KAJIHH,
MarHuii, KaJabl[ui, alFOMUHUMN, Kelle30, Me/b, LIMHK, cepedpo) U 00pa30BaHHBIX UMU CIIOKHBIX
BEIIECTB, B TOM YHUCIIC UX BOJHBIX PAaCTBOPOB (aMMHAK, XJIOPOBOAOPOJ, CEPOBOAOPOM, OKCHJIBI
yriepona (I, IV), kpemuus (IV), azora (I, II, III, IV, V) u docdopa (III, V), cepst (IV, VI),
CepHHUCTasi, CepHas, a3oTHas, ¢ocdopHas, YrojbHas, KpPEMHHEBas KHUCIOTHI, OKCHUIBI H
ruapokcuabl MetauioB IA—IIA-rpynn, amtomunus, meau (11), nunka, sxenesa (11 u I1));

MOSICHATh COCTaB, OTHENbHBIE CIOCOOBI TIONXYYEHHUS W CBOWCTBA CIIOKHBIX BEIIECTB
(KECTIOpOoCOAepIKAIe KUCIIOTHI XJIopa, a30TUCTast, OOpHas, YKCYCHas KHCIIOTBI M HX COJIH,
ranoreHu bl kpeMuus (IV) u gocdopa (III u V), okeun u ruapoxeun xpoma (I11), nepmanranar
KaJs;

OIMCHIBATH POJIh BAKHEHIINX M3y4aeMbIX BEUIECTB B MPUPOIHBIX MPOIECCAX, BIUSIHUE HA
KUBBIE OpPTaHW3MBI, TPUMEHEHHE B PA3JIMUYHBIX OTPACISAX SKOHOMHUKH, HCIOJIB30BAHUE JIJIS
CO3J1aHUs COBPEMEHHBIX MaTEPHAJIOB U TEXHOJIOTHIA;

MPOBOJIUTH PEAKIMH, MOATBEPXKIAIOIINE KAYeCTBEHHBIH COCTaB pAa3JIUYHBIX BEIECTB,
pacro3HaBaTh OMBITHBIM IIyTEM COJIEPIKAIIUECS B BOJHBIX PACTBOPAX MOHBI: XJIOPHI-, OpOMH/I-,
uonua-, cynbdar-, gocdar-, kapOoHaT-, CUIMKAT-, CYIbPUT-, CyIbPUA-, HUTpAT- U HUTPUT-
WOHBI, THJIPOKCUI-UOHBI, KATHOHBI AMMOHMS, MarHus, KaubLus, aJIOMUHHSA, *kene3a (2+) u
xkenesa (3+), meau (2+), IUHKA,

OOBSICHATH U IPOTHO3UPOBATH CBOMCTBA BAXHEHUIITNX M3YYaE€MBIX BEIIECTB B 3aBUCUMOCTH
OT UX COCTaBa U CTPOCHMS, IPUMEHEHHUE BEIIECTB B 3aBUCUMOCTU OT UX CBOHCTB, BO3MOXKHOCTb
NPOTEKaHUS XUMHMUYECKUX IPEBPAIICHUN B pa3IMYHBIX YCIOBUSAX HAa OCHOBE PacCMOTPEHHBIX
DIIEMEHTOB XUMHUYECKOW KHHETHKH U TEPMOTUHAMUKH;

BBIUUCIIATH OTHOCHUTEIBHYIO MOJEKYISPHYIO W MOJSPHYIO MaccChl BEIIECTB, MacCOBYIO
JIOJIF0 XUMHYECKOTO 3JIEMEHTa 10 (OopMYJie COSMHEHNUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE,
MOJIBHYIO JIOJII0 XUMHUYECKOTO 3JIEMEHTa B COCIMHEHHUH, MOJIIPHYIO KOHIIEHTPAIIHIO BEILECTBA B
pacTBope, HaXOAWTh TPOCTEHITYI0 (HOPMYTy BEIIECTBA MO MACCOBBIM WJIM MOJIBHBIM JOJISIM
DIIEMEHTOB, IPOBOJUTH PACUYETHI TI0 YPABHEHUSM XMUMHYECKHX PEAKIMA C y4EeTOM HEI0CTaTKa
OJTHOTO M3 pEareHTOB, IMPAaKTMYECKOI'0 BBIXOAA MPOAYKTa, 3HAueHHs TerioBoro 3¢ddekra
pEaKIMHU, ONPEIEIATh COCTaB CMECEH;

coOmoath mpaBmia Oe3omacHOW paboTel B J1abOpaTopuu  TPU  MCIOJIb30BAHUU
XUMHYECKOH Tocynbl U 00OpyAOBaHHUS, a TakKe IMpaBuUiia OOpalleHHs C BEIIeCTBAMHU B
COOTBETCTBUM C MHCTPYKLMSMH BBIIOJHEHHS JJAOOPATOPHBIX OMBITOB M MPAKTUYECKUX pabOT 1O
MOJIYYEHUIO M COOMPAHUIO Ta3000pa3HBIX BELIECTB (aAMMHAKa U YIJIEKUCIIOTrO ra3a) U peleHHIo



9KCHEPUMEHTAIbHBIX 33Ja4 [0 TeMaM Kypca, IPECTaBIATh pe3yIbTaThl SKCIIEPUMEHTa B JopMe
BBIBOJIOB, J10Ka3aTeNIbCTB, IPa)MKOB, TAOJIUI U BBIABIATH SMINPUYECKHAE 3aKOHOMEPHOCTH;

NPUMEHSATh OCHOBHBIE OMNEpAIlMM MBICIUTEIFHON JESITeIbHOCTH (AaHATU3 U CUHTE3,
CpaBHEHHE, 0000IeHNe, CHCTEMAaTU3alllI0, BBISBJICHUE MPUYUHHO-CICICTBEHHBIX CBSA3CH) MpH
U3y4eHUM CBOMCTB BELIECTB M XHUMMYECKMX pEaKLUUH, BIAJETh €CTECTBEHHO-HAyYHBIMU
METOAaMU IO3HaHUA (HaONroleHue, U3MEpPEeHHe, MOJCIMPOBAHHUE, SKCIEPUMEHT (pealbHbI U
MBICJIEHHBIN);

IPUMEHATh IpaBHia Oe30MacHOro OOpalieHHus C BELIECTBAMH, HCIOJIb3YEMBIMU B
IIOBCEHEBHOM »KM3HM, NpaBUJa MOBEICHMS B LEJAX COEpPEKEHHs 310POBbS M OKpYKarolien
OPUPOJHON cpelbl, MOHMMAaTh Bpea (OINACHOCTb) BO3JEHCTBUSA Ha JKUBbIE OPraHU3MbI
OTIpEICICHHBIX BEIIECTB, NOACHATH Ha MPUMEpPaxX CIOCOObI YMEHBUICHHS M MPEAOTBPALICHUS UX
BPEIHOTO BO3/ICHUCTBUS, 3HAUCHUE )KUPOB, OCJIKOB, YITIEBOIOB IS OPTaHU3Ma YEIOBEKa;

HCIIOJIb30BATh MOJIy4YEHHBbIE IPEACTABICHUS O cepax NpoPecCuOHaIbHON NesTEIbHOCTH,
CBSI3aHHBIX C HAayKOH M COBPEMEHHBIMH TEXHOJOIMSMH, KaK OCHOBY i IPOGECCHOHAIBHOM
OpPHUEHTAIUH U JJI OCO3HAHHOTO BBIOOpA XUMHUH KaK MPO(HUIBHOTO MpeMeTa MPH MPOJOIKEHIH
0o0ydYeHHUs Ha YPOBHE CpeIHero o0Iero oopa3oBaHus;

y4acTBOBaTh BO BHEYPOUHOW NMPOEKTHO-UCCIIEI0BATEIbCKON NEATEIbHOCTH XUMUUECKOH U
XUMHKO-3KOJIOTMYECKON  HAlpaBIIEHHOCTH, MPHOOPECTH  ONBIT  MPOBEICHHUS  Y4eOHBIX
UCCIICIOBAaHUI B YCJIOBHUSX 00pa30BaTEeNbHBIX OPraHW3allUil, a TaK)Ke OpraHu3anuil (IIEHTPOB)
JIOTIOJTHUTEIFHOTO 00pa30BaHUs JCTEH.



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KonuyecTBo yacos DJIeKTPOHHBIE
Ne HaumeHoBaHue pa3ieioB u (uudposbie)
KoHnTpoasHbie IIpakTnyeckue
n/n TeM NPOrpaMmbl Bcero o0pa3oBare/bHbIE
padoTsbI padoThbI
pecypcsl
Paznen 1. [lepBoHayajibHble XUMMHYECKHE MOHATHSA
Xumusi — BaxkHasi 001acTh
11 €CTECTBO3HAHMS U MPAKTUUECKON 6 2
JIeATEIbHOCTH YeJIOBEKa
BemectBa u xumuueckue
12 20 1
peaxkuu
Wroro mo pazneny 26
Pazgen 2. BaxHelimme npeacTaBuTe I HEOPraHMYeCKHX BellleCTB
21 Bosnyx. [lonstue o razax. 14 1 1
' Kucnopon. Oxcubl
Bonopon. Ilonsatue o kucnorax u
2.2 6 1
COJISIX
Boga. PactBopsl. [Tonsitre 00
23 P 12 1 1
OCHOBaHUSIX
OCHOBHBIE KJIACChI
2.4 . 14 1 1
HEOPTraHWYECKUX COCTUHEHUI
Hroro mo pasneny 46

Paznen 3. llepnoauuecknii 3akon u [lepuoanyeckas cucrema xumuueckux 3j1emMeHToB /1. . MenaeneeBa. CTpoeHue aTOMOB.

Xumuueckasi cBsizb. OKHCIUTEIbLHO-BOCCTAHOBHTEIbHbIE pPeaKkuuu




[lepuoauueckuii 3aK0H U
[Tepuonnueckas cucrtema

3.1 14
XUMHUYECKUX dieMeHToB /I, W.
MenneneeBa. CTpoeHue aroma
XuMHYECKast CBSI3b.
3.2 OKHUCIUTENbHO- 12
BOCCTAHOBUTEJIHHBIC PEAKITHH
Utoro no pazneny 26
PesepBHOE Bpems 4
OBLIEE KOJIMYECTBO YACOB IIO 102

[TPOI'PAMME




9 KJIACC

Kosun4yecTBo 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM (uudposrbie)
Ne n/n Konrtpoabnbie | IlpakTudeckue
NPOrpaMMbIl Bcero o0pa3oBaTejIbHbIE
padoThI padoThI
pecypchbl
Pa3nen 1. BenecTBo U XUMHYECKasi peaKIusi
11 [ToBTOpEeHMe U yroyOieHue 3HaHu# 0 3
' BEILIECTBE
OcHOBHBIE 3aKOHOMEPHOCTH POTEKAHUS
1.2 P P 14 1 1
XUMHYECKHUX PEaKIIHii
13 DNEeKTPOTUTHYECKAS TUCCOITUAIIHS. 12 1 5
' XUMUYECKUE peaKklliu B pacTBOpax
Utoro no pazneny 34
Pa3nen 2. HemeTanabl M UX COeTUHEHUSI
21 OO61mas xapaKTepuCTUKA XUMHUYECKHX 6 1
' anemeHTOB VIIA-rpynmsl. ['agoreHst
OO01as XxapakTepuCcTUKa XUMUYECKUX
2.2 anemeHToB VIA-rpymmer. Cepa u eé 6
COETMHEHUS
OO1as XxapakTepuCcTUKa XUMUYECKUX
2.3 a5eMeHTOB VA-rpynimsl. A30T, pochop 1 ux 10 1
COETMHEHUS
OO01mas XxapakTepuCcTUKa XMMUYECKIX
24 aneMeHToB [VA-rpynnel. Yriepon u 11 1 2
KpPEMHMI, UX COeTMHEHMs. bop
Hroro mo pasnery 33




Pasznea 3. Mera/uibl 4 UX COeTUHEHUSHA

3.1 OO01ue cBoOiicTBa METAJLIOB 5
3.2 Baxxueiiine MeTamibl U UX COSIUHEHUS 15 2
Hroro mo pazneny 20
Pa3nes 4. Xumus u okpyskamas cpeaa
41 BemecTBa 1 MaTepualibl B )KH3HU YEIIOBEKA. 5
' OCHOBBI 3KOJIOTUYECKOM TPAMOTHOCTH
Hroro no pazneny )
Paszgen 5. O600menne 3Hanuii
51 [ToBTOpEeHNE M 0000ICHNE 3HAHUT 5 5
' OCHOBHBIX Pa3/IeNOB KypcoB 8—9 KimaccoB
Utoro no pazneny 5
PesepBHOE Bpemst 5
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 11




ITIOYPOYHOE IIVTAHUPOBAHUE
8 KUIIACC

Ne n/m

Tema ypoka

KoaunuecTBO 4acoB

KonTpoabubie
Bcero P
padoThbI

IIpakTH4yeckue
padoThI

Jlara
HU3yYeHHUs

DJIeKTPOHHBIE
nudposbie
oOpa3oBarTe/ibHbIE

pecypcsl

[Ipenmer xumuu. Poiap XuMuu B 5KU3HU
yenoBeka. Tena u BemecrBa. duznaeckue
1 XUMHYECKHE CBOMCTBA BEIIECTB.
dusznyeckue U XUMHYCSCKHE SIBIICHUS.

ITonustue 00 HCTOpUHU BOSHUKHOBCHUA U
Pa3BUTHA XUMHUHU. XUMUS B CHCTEME HayK.

[TonsiTHE O TEOPETUYECKUX U
SMIUPUYECKUX METOJIaX MIO3HAHUS B
€CTECTBEHHBIX Haykax. MlcTouHUKHN
XUMHUYECKON HH(POPMAITUH.

ITpakTuyeckas padora Ne 1 o teme
"ITpaBuina paboTel B 1a00paTOpuu U
pUEMBI 0OpaILeHus C J1abOPaTOPHBIM
obopynoBaHuem"

UYuctele BemnecTBa U cMecu. CiocoObl
pazaeneHus cMecen

ITpakTruyeckas pabora Ne 2 o Teme
"Pa3nenenne cmeceit (Ha mpumepe
OYHCTKHU MOBapeHHOM conn)"

ATOMEI 1 MOJICKYIJIBI. XUMHUYECKHUE
DJIEMEHTBI. 3HAKH XUMUYECKHUX DJICMCHTOB




ATomMHO-MoJeKyIsipHas Teopus. XKu3Hb u

8 neareabHocTh M. B. JlomoHOCOBa

9 [IpocTeie u ciioKHbBIE BellleCTBa

10 BemecTsa MmosekynsipHOro u
HEMOJIEKYJISIPHOTO CTPOEHUS
Xumuueckas popmyia. BamreHTHOCTB

11 aTOMOB XHMMHYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA COCTaBa BEILIECTB

12 Ompenenenre BAJICHTHOCTA aTOMOB TIO
(dhopMyiaM OMHAPHBIX COCTMHCHHIA

13 OTHOcHUTENLHAsA aTOMHAas Macca.
OTHOCHUTENbHAS MOJIEKYJIIpHAs Macca
Brruncienus oTHOCUTEIIBHOM

1 MOJIEKYJIIPHOM MacChl BEIIIECTB,
MOJISIPHOW MacChl, MacChl BEIIECTB U
KOJIMYECTBA BEIIECTBA
MaccoBas 1011 XHMHAYECKOr0 JIEMEHTa B
coeqMHEHNH. BEIUKCICHNS MacCOBOM

15 JIOJTU XMUMHYECKOT0 JIeMeHTa 1o Gopmyrie
COEAMHEHHMs. BorunciaeHus npocreniein
(hopMyIIBI BEIIECTBA 110 MACCOBBIM JIOJISIM
DJIEMEHTOB

16 KomnuectBo BemecTsa. Moib

17 BzaumMocBs3b KOIMYeCTBa, MACChI M YUCTIa
CTPYKTYPHBIX €IMHUI] BELIECTBA

18 MousipHas Macca CMECH BEILIECTB

19 MoJibHas 1019 XUMHYECKOTO DJIEMEHTA B

coeauHeHnu. Haxoxnenue nmpocrenen




(hopMyIIBI BEUIECTBA IO MOJILHBIM J0JISIM
3JIEMEHTOB

XUMHYECKHUE SIBIIEHUS. XUMHUYECKA

20 peakuus 1 €€ Npu3HaKu

21 3aKOH COXpaHEHMsI MacChl BEIIECTB

22 THunbl XUMUYECKUX PEAKITHI
Pacuérel 10 XUMUYECKUM YPaBHEHUAM

23 KOJIMYECTBA U MAaCChI HCXOIHBIX BEIIECTB
WJTH TIPOJTYKTOB PEAKIIHH.
Brruncnenus mo ypaBHEHUSIM
XUMHYECKOHN PEaKINK: KOJIMIECTBA

24 BEILIECTBA, MACCHI IO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MACCE PEarcHTOB
WJIH TIPOIYKTOB PEaAKIINN

25 O000111eHE B CUCTEMATH3aLMs 3HAHUH

26 KonTponbnas padora Ne 1 o teme
"BemecTBa 1 XuMHU4YECKHE peakiuu'

27 Bo3nyx — cmecs razos. [lonstue o razax.

08 3akoH ABoraapo. MossipabIii 00BEM
ra3oB
Brrunciienus 00bEMa, KOJIMYECTBA

29 BEIECTBA rasa Mo U3BECTHOMY €To
KOJIMYECTBY BEIIECTBA, O0BEMY
OTHOCHTENbHAS IIJIOTHOCTH Ta30B.

30 Brrunciaenus OTHOCUTEIBHOM MIJIOTHOCTH

ra3oB




31

OnpeneneHre OTHOCUTEIbHOM
MOJICKYJIIPHON MacChl ra3000pa3HOTro
BEILIECTBA 10 U3BECTHOI OTHOCHTEIIFHOM
IUIOTHOCTH

32

OOBEMHBIC OTHOIIICHHSI Ta30B MPHU
XUMHUYECKUX peakiusaxX. Berunciaenus
00BEMOB ra3oB 10 YPaBHEHUIO
XMMHYECKON peakuu

33

KI/ICJ'IOpOI[ — JJICMCHT U IIPOCTOC
BCHICCTBO.

34

Oxkcuabl

35

[IpakTuueckas padora Ne 3 o Teme
"[lonydyenue u codnpanue KUCIopoaa,
M3y4YEHUE €ro CBOMCTB"

36

O30H — a;uI0TpONHas MOAU(UKALUSL
KHCIIOpoJia

37

TernnoBoi 3G heKT XMMHUUECKOM peaKiiui,
TEPMOXMUMHUYECKUE YPABHEHUS, K30~ U
SHJOTEPMUUYECKHIE PEaAKITNU

38

TommmBo. Mcnionb3oBaHue yris U MeTaHa
B KQ4ECTBE TOIUIMBA. 3arpsA3HEHHE
BO3JlyXa.

39

Brruncnenus mo ypaBHEeHUSIM
XUMHUYECKOHN PeaKInuy: KOJINYecTBa
BeIeCTBa, 00hEMA, MaCChI 110 U3BECTHOMY
KOJIMYECTBY BEMIECTBA, 00BEMY, Macce
peareHToB WIH IIPOAYKTOB pEAKIINU




40

Konrponsnas padora Ne 2 o teme
"Boznyx. Kucnopoa. Oxcuapbr"

41

Bomopoa — a5eMeHT u mpoctoe
BeiecTBo. CriocoObl MOTyYeHHUs
BOZIOPOJIa B IA0OPATOPHH U
MPOMBINUIEHHOCTH. VIcronb30Banue
BOJIOPO/Ia B KAYECTBE TOILINBA

42

[IpakTuueckas padbora Ne 4 o Teme
"[Tosrydaenue u codupanue BOAOPOIa,
M3y4YEeHUE ero cBOMcTB"

43

TToustue o kuciorax. CocraB KUCIIOT.

44

TTousatue o comsax. CocraB conei

45

Brruncienns o0néMa, KOJIMYECTBA
BEIECTBA ra3a Mo U3BECTHOMY €ro
KOJIMUYECTBY BEILIECTBA UIIU 00BEMY.
Brruncienus 005EMOB ra3oB MO
ypaBHeHmo XI/IMI/ILIGCKOI\/JI peaKHI/II/I

46

Beruucnenus no ypaBHeHHUSIM
XUMHUYECKOH PEaKIMK: KOJIMYECTBA

BEIIECTBA, 00BEMA, MaCChI IO U3BECTHOMY

KOJIMYECTBY BEIIECTBA, 00BEMY, Macce
peareHTOB WU MPOTYKTOB PEAKIHH

47

dusnueckue cBolicTBa Boanl. Bona B
npupojie. AHaJIU3 U CUHTE3 — METO/IbI
W3YyYEHUS COCTaBa BOJIbI

48

XuMHUYecKre CBOMCTBA BOJIBI




49

CocTtaB OCHOBaHU

50

PactBopsl. PacTBOpHMOCTE BEIECTB B

BoJie. HachllieHHbIEC M HEHACBIILICHHEIE,
KOHIIEHTPUPOBAHHBIE U pa30aBICHHbIE
pacTBOpHI

51

CriocoObI BeIpayKeHHsI KOHLIEHTPALH
pacTBOPOB: MAaccoBas JOJIsA
pPacTBOPEHHOIO BEILECTBA, MOJISPHAs
KOHLIEHTPALIUs

52

[TpakTuyeckas padora Ne 5 o reme
"[IpuroroBnenne pacTBOPOB C
onpeaeIEHHON MacCOBOM JoJiei
pacTBOPEHHOTO
BeulectBa.lIpurorosienue pacTBOpoB ¢
ONpeeIEHHON MOJIAPHON KOHLIEHTpaLuen
pacTBOpEHHOTO BeriecTra"

53

BrranciaeHus ¢ HCIOIL30BaHUEM HOHSTHS
«MaccoBasd O0Jid BEHIECTBA B PaCTBOPE»

54

BrranciaeHus ¢ HCIIOIBL30BaHUEM HOHSTHS
«MOJIAPpHAasA KOHICHTpausd
paCTBopéHHOFO B€OICCTBA»

55

Ponp pacTBOpoB B IpupoOaE U )KU3HU
yenoBeka. KpyroBopor Bozibl B Ipupoae
3arpsi3HeHue NpUpoAHbIX BoA. OXpaHa U
OUYMCTKA MPUPOJHBIX BOJ.

56

BriunciieHus ¢ UCIIOIb30BaHUEM
rpauKOB paCTBOPUMOCTH JJIsSI pAaCUETOB
pacTBOPUMOCTH BELLECTB




57

O06001IeHrEe U cucTeEMAaTU3als 3HAHUI

Konrtponsnas padora Ne 3 o Teme

o8 "Bonopoxa. Boxa. PactBopel. OcnoBanus"

59 Krnaccudukanus HeopraHn4ecKux
COEINMHEHUN
Oxcuppl: cocTaB, Kiaccudukanus,

60 TpUBHAIBbHBIC Ha3BaHus. [lonydyeHue u
XMMHYECKHUE CBOMCTBA OKCUIOB

61 [TonsiTHE O TUIPOKCHUIAX — OCHOBAHMSIX
Y KHUCJIOPOJICOIEPKAIINX KUCTIOTax
Knaccudukanus kucnot. dusndeckue u

62 XUMHUYECKHUE CBOMCTBA KUCIIOT.
[Tonyyenue xkucnor

63 Knaccudukanus ocaoanwmii. [LlEmoun, nx
CBOMCTBA U CIIOCOOBI OTYYESHHUSI.

64 HepacTBoprmbIe OCHOBaHHMS, UX CBOICTBA
U CIIOCOOBI MOTY4EHUS
[TonsiTre 00 aM(pOTEPHBIX THAPOKCUIAX:

65 XUMHUYECKHUE CBOMCTBA U MOITYYEHUE.
IIpuMeHeHrEe BaKHENUIITUX OCHOBAHUM

66 Comnu: coctas, kIaccupuKanus,
TPUBUATBHBIC HA3BAHUS

67 Pu3nuecKne 1 XMuMUYECKHUE CBOMCTBA
coseil. [lonmyuenue comneit

68 I'enetnueckas cBA3b MEXAY KJlacCaMU
HEOPraHUYECKUX COCAMHEHUI

69 [TpakTryeckas pabora Ne 6. Pemenune




AKCIIEPUMEHTAIIbHBIX 3a/1a4 110 TEME
«OCHOBHBIE KJIaCChl HEOPTaHUYECKUX
COEIMHEHUN

70

Brruucnenus no ypaBHeHUSIM
XUMHUYECKOHN PEaKIMK: KOJINYECTBA
BEIIECTBA, 00bEMa, MACCHI 110 U3BECTHOMY
KOJIMYECTBY BeIleCTBa, 00bEMY, Macce
pEeareHTOB UK IIPOYKTOB PEAKIINH

71

Boruucnenus Mmaccel NpoayKTa peakuuu
10 U3BECTHOM MacCe OJIHOTO U3 UCXOIHBIX
BEILIECTB, B3ATOr0 B BUJIE PACTBOPA,
COJIepKalllero OMpeAesIEHHYI0 MacCOBYIO
JIOJIF0 PACTBOPEHHOTO BEIMIECTBA

72

KonTponbnas pabota Ne 4 o reme
"OCHOBHBIE KJ1aCChl HEOPTaHUYECKUX
coequHeHH"

73

[TepBbie mOMBITKY KiTaccuPuKauu
XUMHUYECKHUX DJIIEMEHTOB

74

ITonsarue o Tpynmnax CXOJAHbIX 3JIECMCHTOB

75

DeMeHTBl, KOTOpble 00pazyroT
amM(oTepHbIE OKCU/IBI K THUPOKCH/IBI

76

Ilepnognuecknii 3akoH. OTKpbITHE
[Iepnonnueckoro 3akoHa

77

KopoTtkonepnoanas v JJIMHHONEPUOAHAS
¢dbopmel [lepuonndeckoii CUCTEMBI
XUMHUYECKUX d1eMeHToB [I. 1.
MenneneeBa. Ileproibl v rpynmsl




78

OcCHOBHEBIE CBCICHUA O CTPOCHHHU aTOMOB

79

CocraB aTroMHBIX siaep. M30TonBI Kak
PaSHOBUAHOCTHU aTOMOB XUMHNYCCKOI'O
JNIeMEeHTa

80

DNeKTPOHBI. DIEKTPOHHAsI OpOUTAIH

81

DHepreTHYecKue YpOBHHU U MOTyPOBHH
aroma, S-, p-, d-opouranu. DJIEKTPOHHbBIC
KOH(HUTypaIyu 1 3JIeKTPOHHO-
rpadudeckre GopMyIibl aTOMOB

82

CtpoeHue 31eKTPOHHBIX 000JI0UYEK
aTOMOB MEPBBIX 20 XUMUYECKUX
3neMeHTOB [leproinueckoi CucTeMbI
J.1. MenneneeBa

83

3aKOHOMEPHOCTH U3MEHEHUS pajnyca
aTOMOB XMMHUYECKUX 3JIEMEHTOB,
METAIINYECKUX U HEMETAJUIMYECKUX
CBOWCTB I10 Ipynmam U NnepuoaaM

84

N3mMmeHeHnmne CBOMCTB COEIMHEHNH
XUMHUYECKUX 3JIEMEHTOB B [IEPUOIAX U

rpymnmnax

85

XapakTepuCTUKAa XUMUYECKOTO AIIEMEHTA
10 €ro noJioxkeHuro B [leproanueckon
cucteme /.M. Menaeneera

86

3HadeHUe HCpI/IOI[I/I‘-ICCKOI‘O 3aKOHa U
HepHOHHQCCKOﬁ CHUCTEMBI XUMHNYCCKUX
QJICMCHTOB JJI1 pa3BUTHA HAYKU U
MMPAKTUKH




87

BHGKTpOOTpI/IHaTCJIBHOCTB XHUMHWYCCKUX
anemeHToB. KoBaseHTHas IOJIApHAA U
HCIIOJIsIpHAasA CBA3b

88

HMonnas cBsa3b

89

MexaHu3Mbl 00pa30BaHUs CBSA3ZCH.
DNeKTPOHHBIE U CTPYKTYPHBIE (hOpMyITbI
BeecTs. oHBI

90

Kpucrannuueckue u amopdnbie
BellecTBa. TUIBI KPUCTATUTMYECKUX
PEMIETOK U X XapaKTePUCTUKH.

91

[TprunHBI MHOTOOOpA3Hsl BEIIECTB,
3aBUCUMOCTH CBOMCTB BEILIECTB OT
COCTaBa U CTPOCHUS

92

CreneHp OKUCIIEHUSA

93

OKHUCIUTEIbHO-BOCCTAHOBHUTEIIHHBIC
pCaKknuu. XHUMUYECKHE DIIEMEHTH —
OKHCIHUTCIN U BOCCTAHOBUTCIIN

94

CocraBneHue ypaBHeHI/Iﬁ OKHCIIUTCIBbHO-
BOCCTAaHOBHUTCIIbHBIX peaKuHﬁ, METOJ
QJICKTPOHHOT'O Oananca

95

Brruucnenust mo ypaBHeHUSIM
XUMHUYECKOHN peaKklMK: KOJINYeCTBa
BeIeCTBa, 00hEMA, MaCChI 110 U3BECTHOMY
KOJIMYECTBY BEIIECTBa, 00bEMY, Macce
pEeareHTOB UM MPOYKTOB PEAKIINU

96

Brruncnenus npocreniieit MoaeKyIsspHON
(hopMyJIBI BEIIECTBA IO U3BECTHBIM




MacCOBBIM JIOJISIM 3JIEMEHTOB
97 O06001IeHrEe U cucTeMaTU3alns 3HaHUI 1
08 Kontponbnas padota Ne 5 mo teme 1
"Ctpoenue atoMa. XUMHYECKasi CBSI3b"
99 PesepBHBIi ypok 1
100 Pe3epBHBIi ypok 1
101 PesepBHbIit ypox 1
102 PesepBHbIil ypok 1
OBILIEE KOJIMYECTBO HACOB I1O 102

[TIPOT'PAMME




YYEBHO-METOJUYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYHEHUKA

Xumust: 8- knacc: Yriay0aeHHbI ypoBeHb: yueOHuk /OC. I"'abpuensn, N.I'. OcTtpoymos,

C.A. CnankoB. — Mocksa: [IpocBenienue, 2024. — 234.

METOIUYECKHUE MATEPUAJIBI IJI51 YYUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU

HUHTEPHET

LOC Mos wkona

PaLU
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