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HNOACHUTEJBbHASA 3AIINCKA

[IporpaMma 1O XHMMHU OCHOBHOTO oOmiero oOpa3oBaHus (yriyOJaEHHBI YpOBEHB)
COCTaBlicHA Ha OCHOBE TpEOOBaHMI K pe3yJabTaTaM OCBOCHHUS OCHOBHOUW 00pazoBaTEIbHOMN
mporpamMmMbl  OCHOBHOTO o0miero oOpaszoBanms, mnpeacrabieHHbx B @I'OC OO0, c yderom
denepanbHO paboueil mporpaMmbl BOCIIUTAHUS.

[Tporpamma o xumMuu pazpaboTana ¢ HENbI0 OKa3aHUS METOIUYECKON MOMOIIN YIUTENIO
B CO3JIaHNH paboueil mporpamMmel 0 y4eOHOMY MpPEIMETY.

[IporpamMMa mo xumuM AaéT MpeACTaBICHHE O ILeNsAX, OOIIel cTpaTeruud OOy4eHHs,
BOCIIUTAHUS W PAa3BUTHS OOYy4alOIIMXCA CpPEACTBAMU Y4YeOHOTrO TpeaMeTa, OIpeesseT
00s3aTeNbHOE IIPEIMETHOE COJEPIKAHUE, €r0 CTPYKTYpY IO pa3zesiaM U TeMaM, paclpeaeieHue
0 KJaccaM, pPEKOMEHJYEMYI IIOCIEI0BAaTEIbHOCTh HU3YYEHUS XUMHM C  Y4ETOM
MEXIMPEAMETHBIX M BHYTPHUIIPEAMETHBIX CBsI3€H, JIOTMKM Y4eOHOTrO MpoIllecca, BO3PACTHBIX
0coOeHHOCTel oOyyaromuxcs. B mporpaMMe mo XuMUM YYUTHIBAIOTCS BO3ZMOKHOCTH Y4eOHOTO
npeaMeTa B peaiu3anyu TPeOOBaHHWM K IUIAHUPYEMBIM JUMYHOCTHBIM, METANpPEAMETHBIM U
NPEIMETHBIM pe3ylbTaTaM oOOydeHUuss W B (OPMHUPOBAHHH OCHOBHBIX BHJIOB y4eOHO-
MO3HABATENILHON 1eATEIbHOCTH 00yYaroIerocst 10 OCBOSHUIO y4eOHOTO COIeP KAHMUS.

N3yyeHnne XxuMuu Ha YpPOBHE OCHOBHOIO 00mIero oOpa3oBaHHS OPUEHTHPOBAHO Ha
OOMIEKYIbTYpHYIO  TOJATOTOBKY, HEOOXOAMMYIO JUISI  BBIPAOOTKHM  MHPOBO33PEHUYECKHX
OPUEHTHUPOB, Pa3BUTHsI HHTEUIEKTYaJIbHbIX CIOCOOHOCTEM M HHTEpECOB OOy4aroummxcs, Ha
poJ0HKeHHEe 00yueHHUs Ha YPOBHE CpeIHero o01ero oopa3oBaHus.

3HaHHEe XUMHUHM CIY>KUT OCHOBOH 1751 ()OPMUPOBAHUS MHUPOBO33PEHUS O00YYarOIIErocs,
€ro IpeJCTaBIeHU O MaTepUaJbHOM €IMHCTBE MHUpPA, BAXXHYIO POJb UIPaOT (hopMHupyeMmble
XUMHUEH TIPEACTABJICHHUS O MPEBPAIICHUSIX SHEPTMH U BEIIECTB B MPUPOJIE, O IMYTAX PEIICHUS
I00aNBHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHS UYEIOBEYECTBA — CBHIPHEBOM, DHEPreTUUYECKOM,
IPO/JIOBOJILCTBEHHOW  MpoOieM, MpoOJeMbl  JKOJIOTHYECKOHM  0e30MacHOCTH,  MpolieM
3/1paBOOXPaHEHUS.

N3ydenue xumuu:

CHOCOOCTBYET peanu3alid BO3MOXKHOCTEH [UIs CcaMOpasBUTHS H  (QOPMHUpPOBAHUS
KYJIbTYPBI INYHOCTH O0YUaIOIUXCs, UX 001el 1 PyHKIIMOHAIBHON TPaMOTHOCTH;

BHOCHT BKJIaJ B (pOpMHpPOBaHHE MBIIIJIEHUS U TBOPUECKUX CIIOCOOHOCTEN 00yUarommxcs,
HaBBIKOB ~ HMX  CaMOCTOSITENIbHOM ~ y4eOHOM  NeATeIbHOCTH, OKCHEPUMEHTANbHBIX U
HCCIICIOBATEIbCKUX YMEHHUH, HEOOXOJUMBIX KaK B TIOBCEIHEBHOM JKU3HU, TaK U B
npodecCuOHAIBHOMN J1eTeTbHOCTH;

3HAKOMHUT CO CTEUM(PUKON HAydYHOTO MBIIUIEHUS, 3aKJIaJbIBAET OCHOBBI MPECTABIECHUN
0 €IMHCTBE NMPUPOBI U UETOBEKa, SIBISIETCS KIOYEBBIM 3TallOM B (POPMUPOBAHUHU €CTECTBEHHO-
HAyYHOU IPaMOTHOCTH O0yUaIOLTUXCS;

CIOCOOCTBYET (DOPMUPOBAHHIO LIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAyYHBIM
3HAaHUSAM, K MPHUPOJAE, K 4YEIOBEKY, BHOCHT CBOM BKJaJ B 3KOJOTrMYeckoe oOpa3oBaHUE
oOydJaronuxcs.

JlanHble HampaBieHHUS B OOyUYE€HUU XMMHUU OOECTIEUMBAIOTCSA CHEIU(PUKON Comep KaHus
mpeaMeTa, KOTOPBIN SIBISETCS MEAarorn4eckd aJanTHPOBAHHBIM OTPAXEHHEM OIPEEICHHOTO
JTana pa3BUTUS XUMHUH.

YrnyOnéHHbpI Kypec XHMMHH OCHOBHOTO 00mero oOpa3oBaHMs OpPHUEHTHPOBAH Ha
OCBOCHHE 00YJAIOIIMMHUCS CHCTEMbI TIEPBOHAYAIBHBIX TIOHATUH XUMHUHM, OCHOB HEOPTraHHMYECKON
XUMHUH, OCHOBOIIOJIATAIONINX MPEACTABICHUI OOIIel XUMUU U OTACIHHBIX 3HAYMMBIX MOHATUN
OPraHUYEeCKON XUMHH.



CrpykTypa copepkaHusi IpOrpaMMbl 110 XMMUU C(OPMHUPOBAHA HA OCHOBE CUCTEMHOTO
noaxona kK eé msydeHuro. CopepaHue CKJIAJbIBAETCS U3 CUCTEMBI MOHATUH O XMMHUYECKOM
DJIEMEHTE W BEIIECTBE M CHUCTEMBbI MOHATUH O XHMHUYECKOM peakuuu. O0e 3TH CHUCTEMBI
OpraHU30BaHbl 110 MPUHIIMITY [1OCIEI0BATEIbHOIO PAa3BUTUS 3HAHUH HA OCHOBE TEOPETUUYECKHUX
IPEJCTaBICHUN Pa3HOTO YPOBHS:

aTOMHO-MOJIEKYJIIPHON TEOPUH KaK OCHOBBI BCETO €CTECTBO3HAHMUS;

[Tepuonnueckoro 3akona .M. MenzaeneeBa Kak OCHOBHOTO 3aKOHA XUMUHU;

YU€HHsI O CTPOEHUH aTOMa M XUMHUYECKON CBSI3HU;

IPECTAaBICHUN 00 3JEKTPOTUTHUECKON AUCCOLMAIIMY BELIECTB B PACTBOPAX;

0 XMMHYECKON KHHETUKE U TEPMOJIMHAMUKE.

B ocHOBy TeopeTHuecKMX 3HAHUN TOJOXKEHbI SMIMPUYECKH IOIyYeHHbIE (DaKTHI.
Teopernuecknue 3HaHUS Pa3BUBAIOTCS IIOCIENOBATEIBHO OT OJHOIO YPOBHSA K JIpyromy H
o0ecrneynBaroT 00y4aroIMCs BO3MOXKHOCTb OOBSICHITh U IPOrHO3UPOBATh CBOMCTBA, CTPOCHUE
¥ 00JIaCTH MPAKTUYECKOTO PUMEHEHUS H3y4aeMbIX BEIECTB.

OcBoeHue copepKaHUsI IPOrpaMMbl 110 XMMHUU MIPOUCXOJUT C UCIOJIb30BAaHUEM 3HAHUUN
U3 paHee U3yYEHHBIX y4eOHBIX MPEJAMETOB: OKPYKAIOLIUI MUp, O1onorus, Gpu3uka, MaTeMaTrKa,
reorpagusi, TEXHOJIOTUSI, UCTOPHSL.

[IporpaMMa ocHOBHOTO o001miero o0Opa3oBaHus N0 XUMHUHU (YriyOJIEHHBIH YpPOBEHD)
OPUEHTHPOBAaHAa Ha COXpaHEHHWE (YHIAAMEHTAIBFHOIO XapakTepa o0pa3oBaHHWs, CIEHUPUKA
yuyeOHOro mnpeamera M oOOecHeyeHHe YCHEIIHOro OO0y4YeHHs Ha CIEAYIOLIEM YpPOBHE
oOpazoBanus. B mnporpaMme mno XuUMHMM peanau3yeTcsl pa3BHUBaOLIas M IMpaKTHYECKas
HaIpPaBJIEHHOCTb 00y4YeHUs XuUMUH, nuddepeHnuanys o0ydeHus:, BKIOYaomas npoduibHyo
MOJArOTOBKY OOyYaromuxcs U MOCJIEIYIOIIee CaMOONpeaeNeHne B BbIOOpEe HalpaBieHUsS
00y4yeHHs B TPOPHIBHBIX KJIacCax.

VYrny6néHHoe M3ydyeHHEe XMMUHU CIOCOOCTBYET peaju3aliM 3aj1ad IpodecCHoHaTbHON
OpUEHTAIlMM W HaIlpaBJIEHO Ha IMPEJOCTaBICHHE BO3MOXKHOCTH KaXIoMy OOydaromeMycs
IPOSBUTH CBOU HHTEJUIEKTyaJlbHbIE M TBOPYECKHE CIIOCOOHOCTH MPU HU3YYEHUU Y4E€OHOTO
npeaMera, HeoOXOAMMbIe Ui TMPOJNOJDKEHUs O0pa3oBaHMs W JajbHEHIIed TpyaoBOH
JESATEIIBHOCTH.

[IporpamMma no xumuu (yriayOn€HHBIH YpOBEHb) MpeAHa3HAUY€Ha JJIs UCIIOJIb30BaHMS B
00pa3oBaTeNbHbIX  OpraHM3alMiX, pealu3yIOLUUX HOporpamMmbl AU PEpPEeHINPOBAHHOTO
(yriny6nénHoro, mnpo(uIbHOTO) H3y4YeHHUS OTAEIbHBIX Y4YeOHBIX IPEIMETOB Ha YPOBHE
OCHOBHOT'0O 00111er0 00pa3oBaHusl.

ObpazoBatenbHble PYHKIIMYA XUMUHU, U3y4aeMON Ha yrIyOJIEGHHOM YpOBHE, PEaTU3yIOTCS
B mpolecce (GpOopMHUPOBAaHUS 3HAHUI OCHOB XMMHYECKOW HAyKH Kak OOJacTH COBPEMEHHOTO
€CTEeCTBO3HAHHUS, O0JIACTH MPAKTUYECKON JEATEIbHOCTH YEIOBEKa M OJHOTO W3 KOMIIOHEHTOB
MHUpPOBOW KyJIbTYpbl. 3ajgaya y4eOHOro TMpeaMeTa COCTOMT B (OPMHPOBAHUU CHCTEMBI
XUMUYECKUX 3HAHUN — BOXKHEUIUX (DAKTOB, MOHATHH, 3aKOHOB U TEOPETHUECKHUX TOJOKCHHM,
JOCTYMHBIX 000OIIEHNH MHPOBO33PEHUYECKOI0 XapakTepa, f3blka HAyKH, B MPHOOILIEHUH K
HAYYHBIM METOJaM TO3HaHUS MPU U3YYCHUU BEIECTB U XUMHUECKUX peakuui, GopMupoBaHUH
U Pa3BUTHUH MO3HABATEIbHBIX YMEHUH M COCOOOB NEATETBHOCTH U UX MPUMEHEHHUU B y4eOHO-
MIO3HABATEJILHOM U y4eOHO-UCCIIE0BATENIBCKOM 1€ TEIbHOCTH, OCBOEHUH MpaBUJl O€3011aCHOTIO
oOpallleHUs C BELECTBAMU B IIOBCEIHEBHON XKHU3HH.

enmn wu3ydeHUss XUMHUHM OTPAKAIOT HANpPaBICHHOCTb OOYYEHHsS HA pa3BUTUE U
CaMOpPa3BUTHE JINYHOCTH, GOPMHUPOBAHUE €€ MHTEIUIEKTA U 00N KyIbTYpHI.

M3yueHne XMMHUH HAMPaBJIEHO Ha IOCTUIKEHUE CIENYIOIUX LENeH:



(hopMUpOBaHHE HMHTEUIEKTYaJIIbHO Pa3BUTOM JIMYHOCTH, TOTOBOH K CamMo00pa30BaHUIO,
COTPYAHUYECTBY, CaMOCTOATEIBHOMY MPHHITHIO DPEUICHHWH, CIOCOOHOM aJanTHpOBaThCA K
OBICTPO MEHSIOLIUMCS YCIIOBUSAM XKHU3HU;

(dbopMUpOBaHHE CUCTEMbl XMMHUYECKHUX 3HAHUI KaK KOMIIOHEHTa €CTECTBEHHO-HAy4YHOU
KapTUHBI MUpa, KaK OCHOBBI JJI NMOHUMaHHS XUMHUYECKOM CTOPOHBI SIBICHUN OKPYXKAIOIIETO
MHPa, OCBOEHUE SI3bIKA HAYKH;

npuodIeHre 00yJaromuXcst K CaMOCTOSTENIbHOW MMO3HABATEIBHOM M HCCIIEeI0BATEIbCKOM
NEeSTENIbHOCTH, K Hay4HbIM MeETOJlaM MO3HaHUsS, (OPMUPOBAHHE MOTHBAIMM U Ppa3BUTHE
CIIOCOOHOCTEH K M3yUYEHUIO XUMHUH;

(dbopMupoBanue o0mel (HYHKITMOHATLHOW U €CTECTBEHHO-HAYYHON TPAMOTHOCTH, B TOM
quCcIe YMEHHHA OOBSCHATH W OIICHWBATh SIBICHUS OKPYXKAIOIIETO MHUpA, UCIONB3Ys 3HAHUS U
OTBIT, TOJYYECHHbIE MPU H3IyYEHUH XUMHUHU, TMPUMEHATh HMX MpPU pElIeHUH MnpodieM B
MOBCE/IHEBHOM JKU3HU U TPYAOBOI 1€ATEIbHOCTH;

pa3BuTHE y OOydaroIMXCsl MHTEpeca K HM3YYEHHIO XUMHUU U cdepaM JesTeIbHOCTH,
CBSI3aHHBIM C XHMMHEH, MOTHBAIMs K OCO3HAHHOMY BBIOOPY COOTBETCTBYIOLIETO MPOGWIS U
HANPaBIEHHOCTH JAJIbHEHIIIET0 00yUYCHHUS;

OCO3HAaHHE IIEHHOCTH XWMHUYECKUX 3HAHUN B >KM3HH YEJIOBEKa, IMOBBIIICHUE YPOBHS
DKOJIOTUYECKON KYJIbTYPhl, HENPUATHE IEHUCTBHUM, NMPUHOCILIMX BpEJ OKPYXKAIOLIEH cpene U
370POBBIO JIIOCH;

nproOpeTeHrne 00yUYaOIUMUCS OIbITA CAMOMO3HAHUS, KIIOUEBBIX HABBIKOB (KIFOUEBBIX
KOMIIETEHIIHI ), HEOOXOAMMBIX JJIs1 pa3IMYHBIX BUIOB JAEATEIbHOCTH.

Ha yriny6nénnoe u3ydenue yaeOHOTO nipeameTa « XuMust» otBoautes mo 102 gaco B 3 u
9 kmaccax (3 gaca B Hezelnm0), Bcero 204 yaca 3a 1Ba rojia 00y4ueHHSI.



1. COAEPXXAHUE OBYYEHUASA
8 KUIIACC
IlepBoHayajbHBIEe XUMHYECKHE TOHATHS

XuMus — BaykHasi 00J1aCTh €CTECTBO3HAHUS U IPAKTUUYECKOM JAEATEIbHOCTU YEJIOBEKA.
[Ipenmer xumuu. Ponp xumum B ku3HM uenoBeka. Kparkue cBeneHuss o0 uCTOpUU
BO3HUKHOBEHHUSI U Pa3BUTHS XMMUU. XUMHS B cUcTeMe HaykK. Tena u BemectBa. Ouznueckue
U XUMHUYECKHE CBOWCTBAa BELIECTB. ArperatHble cocTosHus BemecTB. llonarue o
TEOPETUUYECKMX M OSMIIMPUYECKUX METOAAaX I[I03HAaHUS B ECTECTBEHHBIX HayKax.
[IpencraBienust 0 HAyYHOM MO3HAHUM HA SMIIMPUYECKOM YpOBHE: HAaOIIOICHHE, U3MEPEHUE,
JKCIIEPUMEHT, MOJEIUpPOBaHUE, BbluMcieHue. [IpeacraBieHuss O HaydyHOM IMO3HAaHUM Ha
TEOPETUYECKOM YPOBHE: HayuHbIE (haKThl, MpoOIeMa, TUIIOTE3a, TEOPHS, 3aKOH.

SA3p1k Xxumud. VICTOYHUKY XUMHYECKOW HH(pOpMAaIHH.

[TonsTne o wmetrogax paboThl ¢ XUMHUYECKUMHU BemiecTBamu. OOopynoBaHUE
IIKOJIbHOM XUMHYecKo# nabdopaTtopun. [IpaBuna 6e3omacHoro oOpaiieHus ¢ BEIECTBAMHU U
1a00paTOPHBIM 000PYIOBAaHHEM.

Uucrteie BemiectBa U cMmecu. [Ipupoanble cMecu: BO3AyX, NPUPOJHBIA ra3, HE(Tb,
MIPUPOJIHBIE BOJbI, TOPHBIE MOPOJbI U MUHEpaIIbl. |[OHSATHE O TOMOr€HHBIX M T€TEPOTr€HHBIX
cmecsx. CriocoOsl pa3aenenus cmeceil. O4rcTka BEIecTs.

BemiectBa u xumuueckue peakiuu. ATOMBI U MOJEKYJbl. XUMUYECKUE 3IJIEMEHTHI.
CHMBOJIBI XMMHUYECKUX 3JIeMEHTOB. [IpocThie U ciokHbIe BellecTBa. MeTauibl 1 HEMETAJUIbI.
BemectBa MONEKyISIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHUSI.

Xumuyeckas ¢opmyna. BaneHTHOCTP aTOMOB XUMHUYECKHX OJJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemiecTB. OmpezeneHne BaJIEHTHOCTH HJIEMEHTOB M0 (Qopmyiam
OMHApPHBIX COEIMHEHUH U cocTaBiieHue (HOpMysn OMHAPHBIX COEIMHEHUIN MO BAJIEHTHOCTU
aneMeHToB. OTHOCUTENbHas aToMHasg Macca. OTHOCUTENbHas MOJIEKYJISIpHas —Macca.
MaccoBast 10711 XUMHYECKOTO0 3JeMeHTa B coefuHeHnn. Haxoxaenue npocreiineit popmyis
BELIECTBA [10 MAaCCOBBIM JIOJISIM 3JIEMEHTOB.

KomnuectBo BemectBa. Monb. MonsipHas Macca. B3anumMocBs3b KOMTMYECTBA, MACChl U
qucia CTPYKTYPHBIX €AMHHUIL BeulecTBa. PacueTsl mo (opmynaM XMUMHUYECKUX COEAMHEHUI.
MousipHast Macca cMECH BeIecTB. MonbHast 10JI1 XMMHYECKOIO JIEMEHTa B COEAMHEHHUU.
Haxoxnaenue npocreiimieid (opMyIibl BEIIeCTBa IO MOJIBHBIM JI0JISIM 3JIEMEHTOB.

duznyeckue U XUMHUYECKUE SBICHUS. XUMHUUYECKask peakus U ee MpU3HaKu. Y CIIOBUS
MIPOTEKAaHUA XHUMHUYECKUX PpeaKkUMi. 3aKOH COXpPaHEHMsI Macchl BEIIECTB. ATOMHO-
MoJieKysipHas Teopus. JKusHp u aedarenpbHocTs M.B. JlIomoHOCOBa. XMMHUYECKHE ypaBHEHUS.
Tunsl XUMHUECKUX peakluid (COeTUHEHMs], pa3oKeHHs, 3aMelleHns, oOMeHa). PacueTsl mo
XUMHYECKUM YPaBHEHUSIM.

OKCHEpUMEHTAILHOE W3YYEHUE BEIECTB W SBICHHUH. 3HAKOMCTBO C XUMHYECKOMN
MOCYZIOM, ¢ MpaBUiaMHu paboTHl B JabopaTopuu U ImpueMaMu oOpalleHus ¢ JJabopaTOpHBIM
obopynoBanueM. M3ydenne u omnmcaHue (PU3NYECKUX CBOWCTB OOpa3llOB HEOPTAHHMYECKHUX
BEIIECTB — METAJUIOB U HeMmeTayuioB. Habmonenue ¢usnueckux (IuiaBjieHUE BOCKA, TasHUE
Jb/1a, paCTHUpPAHHE caxapa B CTYIKE, KUIIEHUE U KOH/EHCAIUs BObI) U XMMUYECKUX (TOpeHHE
CBEYM, IPOKAJIMBAHUE MEIHON INPOBOJIOKH, B3aUMOJIEHCTBUE COABI WJIM MeJla C COJSHOU
KUCJIOTOM) siBieHuid. O3HaKOMJICHHE C oO0pa3liaMu BEHIECTB KOJIMYECTBOM | MOJb.
Habmionenne u ommucaHue NPU3HAKOB MPOTEKAHUS XMUMHUYECKHUX pEaKIuil (pasiokeHue
caxapa, B3aUMOJICHCTBUE CEPHON KHUCIOTHI C XJOPHUIOM Oapus, MOJyYeHHE U Pa3I0KEeHHE
ruapokcuna meau (II) mpu HarpeBaHuM, B3aUMOJECUCTBHUE *kKejle3a C PaCTBOPOM COJU MEIU



(I). H3ydenme crnocobOB pasnmencHuss cMeceld (C MOMOIIBI MarHuTa, (UILTPOBAHUE,
BBITIAPUBAHUE, JUCTWUIAIMSA, XpomaTtorpadus), MPOBEACHUE OYHCTKHA IOBAPEHHOW COJIH.
HaGumoienre u onucaHue ONbITOB, HILTFOCTPUPYIOIINX 3aKOH COXPaHEHUS MACCHI.

BazkHelinue npeacTaBuTe Il HEOPraHUYECKUX BelleCTB

[IpencraBnenus o razax. Boznyx — cmech razoB. CoctaB Bo3ayxa. 3aKOH ABOrajpo.
Mossipabiii 006EM razoB. OTHOCHTENBbHAS TJIOTHOCTH ra3oB. OmnpeneneHne OTHOCUTEIbHOM
MOJICKYJISIPHOM Macchl Ta3000pa3HOro BEIIECTBA MO M3BECTHOW OTHOCHUTEIILHOHN TUIOTHOCTH.
OOBEMHBIC OTHOIIIECHUS Ta30B MTPH XUMUYECKHUX PEAKIIHSIX.

Kucnopon — snemeHT u mpocroe BemiecTBO. HaxokieHue KUCIopoaa B MPHUPOJE,
¢bu3MvYecKue W XUMHUYECKHE CBOWCTBAa (peakumM TOpeHHs | okucieHws). [Iporeccer
okuciieHuss B xkuBoil mpupozae. Oxcunbl. [Ipumenenune kuciopoma. CrocoObl MOTyYCHHS
KHCJIOpoJia B jabopaTopuu U TpoMbliiuieHHOCTH. [loHsitue o karanusartope. Kpyrosopor
KuciopoJa B mpupoje. O30H — aymoTpornHas Moaudukamusa kuciopoaa. O30HOBBIH CIIOH, €ro
3HAUYEHME JIJIS )KUBBIX OpraHu3MoB. Pa3pyliieHrne 030HOBOTO CIO4.

TernoBoil 3hdekT XUMUYECKO peakIuu, TePMOXUMHUYECKHE YpaBHEHHS, DK30- H
SHIOTepMUUYECKHE peakiuu. TormBo. Mcnonap30Banue yrisi 1 MeTaHa B KaueCTBE TOTUIMBA.
3arpsizHenue Bo3ayxa. [lonstue o mapaukoBoM s dexTe.

Bonmopon — sneMeHT W mpoctoe BemlecTBo. HaxoskaeHuwe Boaopoja B MPUPOJE,
(du3nuecKkne W XUMHUYECKHE CBOWCTBA, MPUMEHEHHE, CIOCOObI moiydeHus. [loHsTHe o
KHUCJIOTaxX U coisix. Mcmonp30Banme BoIOpoO/Ia B Ka4e€CTBE TOTUIMBA.

Boma. ®usuueckue cBoiicTBa Bojabl. Boma kak pactBopuTenb. PacTBOpHI.
HacpilienHbie 1 HEHACHIIIEHHBIE PAacTBOPHI. PacTBOpUMOCTH BemiecTB B Bojae. PakTophl,
BIIMAIOIINE HA PACTBOPUMOCTH TBEPJABIX M ra3000pa3HbIX BemecTB. CrocoObl BBIpaKCHUS
KOHIIGHTpAllUd  PacTBOPOB: MaccoBas JIOJIsl PAacTBOPEHHOTO BEIIECTBA, MOJISIpHAS
KOHIIeHTpauus. Poias pacTBOpOB B IPUPOJIE U B KU3HU YEITOBEKA.

Xumuyeckue cBoiicTBa Bojbl. [lonstre o0 ocHoBanusix. [lonsTue 06 mHAMKATOpaXx.
KpyroBopot BojibI B ipupoie. 3arps3HeHne NpUpoHbIX Boa. OXpaHa U OYHUCTKA TMPUPOTHBIX
BOJI.

Knaccudukanus Heopranmdeckux coennnenuid. Oxcuasl. Kinaccudukamnus okcuios:
cojeoOpasyrone (OCHOBHBIE, KHCIOTHBIE, aM(OTEpHbIE) U  HecoJleoOpasyroIue.
MexayHapoaHas HOMEHKJIATypa OKCUZIOB. TpuBHalbHBIE Ha3BaHHsS OKcHIOB. Dusnyeckue u
XapaKTEepHbIE XMMHUUYECKHE CBONCTBA OKCHJOB (B3aMMOJICHCTBHE C BOJOH, C KHUCIOTAaMU H
OCHOBAHUSIMH, C IPYTUMH OKcuaamH). [TomyueHue okcuaos.

[lonsiTHE O TUAPOKCHUAAX — OCHOBAHHUSX U KHUCIOPOJACOAEPKAUIUX KHCIIOTaX.
Kucnorsl. Knaccuduxauuss xucinor. MexayHapogHass HOMEHKIATypa M TpUBUAIbHbBIE
Ha3BaHUA KUCIOT. DU3MYECKHEe W XUMHUYECKHE CBOMCTBA KHCIOT (B3aMMOJICHCTBHE C
MeTaJJlaMH, C OKCHJaM{ METa/UIOB, OCHOBAaHMSAMHU M COJISIMHU). Psij akTMBHOCTH MeETasjIoB
H.H. bekerona. [lonydyenne kuciaor. Kuciotsl B mpupoie, NpUMEHEHUE BAXKHEUIIIUX KUCTIOT.

OcHoBanus. Knaccudukarus OCHOBAaHWMN: IIENOYM W HEPACTBOPHUMBIE OCHOBAHUSI.
MexnyHapoaHass HOMEHKJIaTypa OCHOBaHUW. TpuBHaibHbIE Ha3BaHUs OcHOBaHUU. [llenoun,
HX CBOMCTBa (B3aMMOJICHCTBUE C KUCIOTHBIMH OKCHIAMH, KUCIOTaAMH U COJISIMH) U CIIOCOOBI
nonydeHus. HepacTBopuMble OCHOBaHHUS, WX CBOWMCTBA (B3aMMOJICHCTBUE C KUCIOTaMH) U
criocoObl ntorydeHust. AmporepHocTs. [ToHsiTHEe 00 aMpOTEPHBIX THAPOKCHAAX (HA IpUMEPE
THAPOKCHJIOB ITMHKA M aTIOMHHHS): XUMHUYECKUE CBOMCTBA (B3aUMOCHCTBHE C KHCIOTaMHU H
11eJI0YaMH ) U NOTy4EHHE.



Conn (cpenHue, KuClble, OCHOBHBIE, JIBOMHBIE). MexIyHapoJHas HOMEHKJIaTypa
cosieii. TpuBranpHble Ha3BaHUs cosieil. Dusnyeckne U XapakTepHble XUMHYECKUE CBOMCTBA
Ha IpuMepe cpeanux coiel. Ilomydyenue conen.

['eHeTnyeckas CBsI3b MEXAY KJIacCaMU HEOPraHUUECKUX COCAUHEHUMN.

e DKCHEpPUMEHTAIbHOE U3YUYEHUE BEIIECTB U SBJICHUI:

® KOJHMYECTBEHHOE OIPEIEICHNUE COJIEP/KaHUs KUCIOPO/ia B BO3AYXE;

e [I0Jy4YeHHUe, coOupaHue, paclo3HaBaHUE U U3yYEeHUE CBOMCTB KHCIOPO/a;

e Halnrof€HUE B3aMMOJICHCTBUS BELIECTB C KUCIOPOJIOM M YCIOBUI BO3HMKHOBEHUS U
IIPEKPALLEHUS TOPEHNUS;

e 0O3HAKOMJIEHHE C 0Opa3ljaMy OKCHJIOB U OIMCAHUE UX CBOWCTB;

® [0Jy4YeHHUe, coOupaHue, paclo3HaBaHUE U U3y4eHHUE CBOMCTB BOAOPOAaA (TOpeHue);

e B3auMoJjeiicTBUE Bojopoaa ¢ okcuaom meau (11);

e uccieloBaHUuE 0COOEHHOCTEN PaCTBOPEHMSI BELLIECTB C PAa3IMYHON PACTBOPUMOCTHIO;

® [IPUTOTOBJIEHUE PACTBOPOB C OIPEIETICHHON MacCOBOM J10JIel PACTBOPEHHOI'O BEIIECTBA;

® [IPUrOTOBJICHHE PACTBOPOB C ONPEIEICHHON MOJSPHON KOHLIEHTpALed pacTBOPEHHOTO
BEILIECTBA;

® B3aUMOJICHCTBUE BOJIbI C METAJIJIaMH (HATPUEM U KaJIbILUEM);

® OIpeeieHre pacTBOPOB KUCIIOT U I1IeI0Yel C TOMOIIbIO HHAUKATOPOB;

e yccienoBaHue 00pa3l0B HEOPraHMUECKUX BEIIECTB Pa3IMUHBIX KJIACCOB;

e u3yueHue B3aumozencTBus okcuna menu (II) ¢ pactBopom cepHON KHMCIOTBI, KUCIOT C
MeTaJulaMH, peakiuii HelTpanu3anum;

® I[IOJIy4YCHHE HEPACTBOPUMBIX OCHOBAHMH, BBITECHEHHE OJHOTO MeTajula IPYIMM U3
pacTBoOpa couy;

e  B3aUMOJICHCTBUE TMAPOKCUA [IMHKA C PACTBOPAMM KUCJIOT U LIEJIOYEH;

® pEIICHHE DKCIEPUMEHTAJIbHBIX 3a7ad IO TeMe «OCHOBHBIE KJIACChl HEOPraHWYECKHX
COCIMHEHUI.

IMepunonnuecknii 3akon u Ilepuoanueckass cucreMa XUMHYECKUX 3JjieMeHTOB JI.
N. MenaeneeBa

Crpoenne aToMOB. XuMHuuecKas CBA3b. OKUCINTENBHO-BOCCTAHOBUTENBHBIE PEAKLINH.

[TepBble MOMBITKH KIaCCUPUKAMH XUMHUYECKUX 3IeMeHTOB. lloHsTHE O rpymnmax
(cemelicTBax) CXO/AHBIX 3JIEMEHTOB: LIEJIOYHBIX U IIEJI0YHO3EMENbHBIX METajlaxX, rajoreHax,
MHEPTHBIX (OJIaropoJIHbIX) ra3ax. DJIEeMEHThI, KOTOphle 00pa3zyloT aM(OTEpHbIE OKCHIbI U
TUIPOKCHUBI.

ITepuognueckuit 3axkoH. OrtkpeiThe Ilepuonmueckoro 3akona. Ilepumonmyeckas
cuctemMa xmMmuueckux odnmeMeHtoB J[. M.  MenneneeBa. KoporkomepuogHas u
JUTMHHONIeproaHas (Gopmbl Tabnuubl «lleproauueckas cucreMa XUMUYECKUX 3JeMeHTOB [].
N. Menneneesay. Ilepuons! u rpynns! (A- u b-rpynmsr).

Crpoenune aromoB. CoctaB aToMHBIX sifiep. M30Tomnbl. PaanoakTHBHOCTh. DNEKTPOHBI.
DyeKTpoHHAs OpOUTaTb. DHEPreTHYeCKUEe YPOBHU M MOIYPOBHH aToma: s-, P-, d-opOuTaim.
DNeKTpOHHbIE KOHPUTYypalluu U ANIEKTpOHHO-Tpaduyeckue Gopmynbl aToMOB. OU3NYECKU
CMBICJ MIOPSIAKOBOIO HOMEPA, HOMEpa NEpUOJIa U TPYIIIbI 3jeMeHTa. CTpOEHHE AIEKTPOHHBIX
o0osouek atomoB mepBbIX 20 xuMuyeckux snemeHToB Ilepuoamnueckoit cucremsr 1. U.
MeHieneeBa: pacnpeziesieHHe JIEKTPOHOB 0 3HEPreTHMYECKUM YPOBHSM, MOAYPOBHSM U
opOuTansim. @uznueckuii cMpica [leproauyueckoro 3aKoHa.



3aKOHOMEPHOCTH  M3MEHEHHsS  pajMyca aTOMOB  XMMHMYECKHX  JJIEMEHTOB,
METANIMYECKMX M HEMETaJUNIMYECKUX CBOWMCTB IO TIpymnmaM H Inepuojam. M3meHeHue
KHMCJIOTHO-OCHOBHBIX CBOMCTB COEJUHEHUN XMMHUYECKHX AJIEMEHTOB B IEPUOJAX U IPYIIaXx.
XapakTepUCTUKAa XUMHUYECKOIO 3JIEMEHTA I10 €r0 MoJIokKeHuIo B [lepuogudeckoii cucreme /.
. Menneneena.

3nauenue Ilepuognueckoro 3axkoHa u Ilepuomuueckoll CHUCTEMBI XUMHYECKHX
JJIEMEHTOB JUIs Pa3BUTHUA HayKu U npakTuku. /1. 1. Mennenees — ydeHbIN U Irpak1aHNH.

ONEKTPOOTPULIATEIBHOCT XMMHMUYECKHUX JJIEMEHTOB. XHUMHUYECKas CBA3b. Buubl
XUMHMYECKOH CBSI3U: KOBAJICHTHAS IOJSAPHAs CBA3b, KOBAJCHTHASI HENOJIIPHAS CBA3b, HOHHAS
CBsI3b. MexaHu3Mbl 00pa30BaHMs KOBAICHTHOM M MOHHOM CBA3M. OJIEKTPOHHBIE U
CTPYKTypHBIE (hOpMYJIbI BemiecTB. KaTHOHBI 1 aHHOHBI.

Kpucrannuueckne u amopdHbie BemecTBa. THIBI KPUCTAUTUYECKUX PELIETOK:
MOHHAs1, aTOMHAsl, MOJIEKYJIIpHAs U UX XapaKTEPUCTUKH.

Crenenp okxucinenus. OmnpeneneHue cTeneHed OKHUCICHHsS aTOMOB B OMHApHBIX
coequHeHUsAX. OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE peakuuu. [Ipouecchl OKucieHus U
BoccTaHOBIeHUs. Oxuciaurenu U BoccTaHOBUTENU. COCTaBlI€HHE YPAaBHEHHH MPOCTBIX
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX pPEAaKUUil U pacCTaHOBKa B HUX Ko03(dduuueHTon
METOOM 3JIEKTPOHHOI'0 OasaHca.

e DKCIEPUMEHTAIbHOE U3YUYEHUE BEIIECTB U SABICHUI:

® O3HaKOMJIEHHE ¢ oOpa3laMHi METaUIOB U HEMETAJIOB;

® MOJEIMPOBAHUE CTPOEHMS MOJEKYJ MPU MOMOIIM PUCYHKOB, MOJIENEH, ANEKTPOHHBIX U
CTPYKTYPHBIX (OpPMYJI;

® [IPOBEJICHUE OMNBITOB, UJUTFOCTPUPYIOLIUX MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakluy pa3iokKeHus, COeIMHEHNS).

Me:xnpeamernbie CBA3H

Peanmzanuss MexnpeIMeTHBIX CBA3€M Mpu HM3y4eHMM XUMHUM B 8 Kiacce
OCYILIECTBIISIETCSl Yepe3 HCIOJIb30BAHNUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX NOHATUMN, TaK U
MOHATHM, IPUHATHIX B OTAEIbHBIX €CTECTBEHHBIX HAYKaX.

OOue ecTecTBEHHO-HAay4yHble TMOHATHA: sIBIEHHE (Tpolecc), HaydHbId (akT,
TUIOTE3a, TEOPHsl, 3aKOH, aHAJIU3, CUHTE3, KJIacCU(pHUKalus, NePUOIUNIHOCTh, HAOII0IEHNE,
AKCIIEPUMEHT, MOJIEIMPOBAHHE, U3MEPEHUE, MOJIEIb.

@dusnka: SABICHUS NPUPOAbI, (U3MUECKUE SBIEHUS, BEIIECTBO, TeJO, (U3NYECKHE
BEJIMYMHBI, €TUHUIIBI U3MepeHHs], 00bEM, Macca, arperaTHbleé COCTOSHHUE BEIIEeCTBA, aTOM,
ANEKTPOH, MPOTOH, HEUTPOH, HOH, MOJEKYyJa, CTPOCHHE TIa30B, XUAKOCTEH U TBEPIBIX
(KpHCTaJUIMYECKUX ) TEJ, JIEKTPUUECKHUH 3apsi]l, KOJINYECTBO TEIUIOTHI.

Buonorus: 6uocdepa, porocunres, mporeccsl 0OMeHa BEIIECTB.

['eorpadusa: armocdepa, ruapocdepa, MUHEpanbl, TOpPHBIE TOPOJbI, MOJE3HBIE
HCKOIaeMble, TOIUIMBO, BOJHBIE PECYPCHI.

TexHonorus: TexHocdepa, NPOU3BOACTBO, XHUMHUYECKHE TEXHOJOTHH, CBIPBE,
KOHCTPYKLIMOHHBIE MaTEpUAIIbI.

9 KUIACC

BemecTBo M XUMHYeCKasi peaKiusi

[ToBTOpenne u yrioyOiaeHrne 3HAHUN OCHOBHBIX pasnenioB Kypca 8 kiacca. CTpoeHue
aToMoB. CBOICTBa aTOMOB XMMHYECKUX JJIEMEHTOB, UX KOJMYECTBEHHBIE U Kau€CTBEHHBIE
XapaKTepUCTUKU (paguyc, ANEKTPOOTPULATEIBHOCTD, SHEpPrus MOHM3ALIH).



[locnenoBaTenbHOCTh 3alOJHEHUS 3JEKTPOHHBIX OpOMTaield aToMOB MajblX IEpUOJOB.
OCOOEHHOCTH ~ 3alloJIHEHMsI DJIEKTPOHHBIX OpOMTansel aroMoB OOJbIIMX IEPUOJOB.
[lepnonnueckas cucreMa XHMHYECKMX JJIEMEHTOB B CBETE IPEACTaBICHUNM O CTPOCHHUHU
atoMa. CTerneHb OKUCIIEHUS U BaJIGHTHOCTD. [IpencraBienue o nepuoauueckoi 3aBUCUMOCTH
CBOICTB XUMHUYECKUX JJIEMEHTOB (27€KTPOOTPULIATEIBHOCTD, OKHUCJIUTEIIbHO-
BOCCTAHOBUTEJIbHBIE CBOMCTBA, KUCIOTHO-OCHOBHBIE CBOMCTBAa OKCHJIOB M TMAPOKCHJIOB) OT
CTPOEHHUs aToOMa.

Crpoenue BeulecTBa. BemectBa B TBEpAOM, KUIKOM U ra3000pa3HOM COCTOSIHUU.
Buasl Xumudeckoil CBA3M: MOHHAsl, KOBaJCHTHas (HENOJSApHAas, MOJSApHasi); OOMEHHBIH U
JOHOPHO-aKLENTOPHBIA MEXaHU3M 00pa30BaHUs KOBAJIEHTHOH CBS3H.

MexxMoneKyIspHble B3auMOJICHCTBUS (BOAOpPOAHAsS CBs3b, CUibl Ban-nep-Baanbca).
THunbl KpUCTAUIMYECKUX PELIETOK — aTOMHAs, MOHHAsI, METAJUINYECKAsl, MOJIEKYJIIpHas — U
0COOEHHOCTH HX CTpOEHHs. 3aBHCUMOCTh CBOMCTB BELIECTBA OT THIA KPUCTAJUIMYECKOH
PELIETKU U BUJJA XUMUYECKON CBA3H.

OcCHOBHBIE 3aKOHOMEPHOCTH TPOTEKaHUs XUMHUYECKMX peakuuii. Knaccupukamms
XUMHUYECKUX peakUui IO Pa3jMyHbIM MpH3HAKaM (M0 YUCIY U COCTaBY Y4YacTBYIOIIMX B
peaKkIMM BEIIeCTB, IO TEIIOBOMY OJ(QEeKTy, [0 H3MEHEHMIO CTEleHEeH OKHCIeHUs
XMMHUYECKHX 3JIEMEHTOB, 110 OOpaTMMOCTH, IO Y4YacTHUIO KaTalau3aTropa, 10 arperaTHoMy
COCTOSIHUIO PEarupyroIIuX BELIECTB).

ONeMEHTbl XUMHUYECKOM TEPMOAMHAMUKH. OHEpPreTMKa XHUMHUYECKUX PpEeaKlHi.
TennoBoit 3¢p¢dexkr xumuueckol peaknuu. OK30- M SHAOTEPMHUYECKHE  PpEaKIHH,
TEPMOXMMHUYECKHE YypaBHEHMs. 3akoH I'ecca um ero cnencrBus. Beluucnenus 1o
TEPMOXUMHUYECKUM YPABHEHUSIM.

[ToHsiTE O CKOPOCTH XMMMUYECKOH peakuuu. 3aKoH AecTByrommX macc. DakTopsl,
BIIUSIOIIUE HA CKOPOCTh XMMUYECKOW peakuuu. JHeprus aktuauuu. IloHstre o karanuse.
®epmeHThl. UTHrHOUTOPBI.

[TonsitTue 00 o0OpaTUMBIX M HEOOpAaTUMBIX XUMHUYECKHX peakuusx. I[lonstue o
XUMHUYECKOM paBHoBecuM, npuHmmn Jle I[llarenpe. YcnoBus CMEIMIEHHS XMMHYECKOTO
paBHOBecHs.  DakTOppl, BIAMAKOIIAE HA  COCTOSHUE  XUMHUYECKOIO  PAaBHOBECHS.
IIporHo3upoBaHre BO3MOKHOCTU IPOTEKAaHUS XUMUYECKHUX IPEBPALLCHUM B PAa3IMYHBIX
YCIIOBUSIX Ha OCHOBE MPEJCTaBICHUNH 00 M3YYEHHBIX 3JIEMEHTAaX XMMHUYECKOW KUHETUKU U
TEPMOJMHAMUKH.

OKHCIUTENBHO-BOCCTAHOBUTENBHBIE peakMHU. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE
CBOMCTBA XHMMMUYECKHX DJIEMEHTOB, 3aBUCHUMOCTb OT CTCIEHU OKHUCIEHUA. BaxHble
OKUCJIUTEIM U BoccTaHoBUTeNM. [lepmanranat kanus (xapakrtepuctuka). CocraBieHHe
YPAaBHEHUH OKHCIUTEIbHO-BOCCTAHOBHUTEIBHBIX PEAKIMl C HCIOJIb30BAHMEM METOJA
3JIEKTPOHHOTO OanaHca.

ONEeKTpOoIUTHUYECKas IuccolManusa. XHMHUYECKHME pEaKkIUu B pacTBopax. Teopus
ANEKTPOIIUTUYECKOW aucconranuu. PacTBopeHne Kak (U3MKO-XMMHUECKUH MpoIiecc.
[lonsATe O rMapaTax M KPUCTALUIOTHIpATax. DJIEKTPOJIMTHI M HEINEKTPOJIUThl. KaTHOHBI,
aHUOHBL. MexaHu3sM JIuCCOLMAalMUd BEUIECTB C PA3jIU4YHBIM BHJIOM XUMHUYECKOM CBS3H.
CunbHble M cnalble 3eKTpodauThl. CTeneHb AMCCOLMAIMM, KOHCTAHTAa JAWCCOLUAIMH.
HNonnoe npousBenenne Bojbl. Bogopoaneiii mokasarenb. MHIUKATOPBL. DIEKTPOTUTHYECKAS
IIMCCOITHAINS KUCIIOT, OCHOBAHUM U COJIEH.

Peaknun moHHOro oOMeHa. YcCJOBHsI TPOTEKAHWs PEaKIUi HOHHOTO OOMEHa.
MounekysipHble, ITOJIHBIE U COKpALCHHbIE HOHHBIE ypaBHEHUS peakiuil. CBoilcTBa KUCIOT,



OCHOBaHUN U COJ€l B CBETe NPEACTaBICHUN OO0 3JIEKTPOIUTHUYECKON HUCCOLMALINU.
KauecTBeHHbIC peakIMy Ha HOHBI.

I'mpaponus comneii. MoHHBIE ypaBHEHHS THAPOIU3A COJEH. XapaKTep Cpellbl B BOJHBIX
pacTBOpax COJEH.
J DKCIEPUMEHTATbHOE U3YYCHHE BEILIECTB M SIBJIICHUN: O3HAKOMJICHHUE C MOJEISIMU
KPUCTANINYECKHUX PEIIETOK HEOPraHUYECKHUX BEIIECTB — METAJIJIOB U HeMeTailIoB (rpadura u
anmMasa), CJIIOKHBIX BEIIECTB (XJIOpUAa HATPHA);

J UCCJIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOH pEaKIUuu OT BO3JCHCTBUS
pa3nu4HbIX (haKTOPOB;

J OTIBITHI, WILTIOCTPUPYIOIINE 00PAaTUMOCTh XUMUYECKUX PEaKIuil;

J UCCJIEJOBAHHUE AJIEKTPOIPOBOJHOCTH PacTBOPOB, IpOILECcCa AMCCOLMALMM KHCIOT,

IIeJI04YEeH U COJICH;

. IPOBE/ICHUE OIBITOB, MJUTFOCTPUPYIONIMX MPU3HAKHU MPOTEKAHHS PEaKIUi HOHHOTO
oOmMeHa (0Opa3oBaHHUeE OcaJiKa, BBIJICJICHUE Ta3a, 00pa30BaHUE BO/IbI);

. NpUMEHCHHE WHIMKATOpoB (JlakMyca, MeTWiopamwka u (eHondranenna) s
OIIpEIeJICHUS XapaKTepa Cpeibl B pAaCTBOPAX KUCIIOT, OCHOBAHUH H COJICH;

. NPOBE/ICHUE OTIBITOB, WLTIOCTPUPYIOIIUX PUMEDPHI OKHCITUTEIBHO-
BOCCTAaHOBUTEIIBHBIX pEakiuii (ropeHue, peakiuy pa3IoKCHHS, COCTUHEHUS);

. pacrio3HaBaHHE HEOPraHHMYECKUX BEHICCTB C MOMOIIBI0 KaYeCTBEHHBIX PEaKIMil Ha
WOHBI;

. pelieHue IKCIIEPUMEHTAIBHBIX 3aza4 1o TeMaMm: «OKHUCTUTENBHO-

BOCCTaHOBUTENbHBIE PEAKIINNY, «[ UaAPONHU3 coneity, «DIEKTPOTUTHIECKas TUCCOLMALINS.

HemeTauibl 4 MX coeJUHEHUSA

OO0mras xapakTepucTuka HemeTaoB. OCOOEHHOCTH CTPOEHHUSI aTOMOB XMMHMYECKHX
2JIEMEHTOB, MPOCTBHIX BEIIECTB, AIIOTpomnusa. OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIE CBOKWCTBA
HeMeTals1oB. CpaBHUTENNbHASI XapaKTEPUCTHKA COSMHEHUI HEMETAIIOB.

OO61mas xapakTepucThKa rajnoreHoB. OCOOEHHOCTH CTPOEHMSI aTOMOB, XapaKTE€pHbIE
crerneHu okucieHus. CtpoeHne U (pu3nyeckue CBOMCTBA NMPOCTHIX BEIECTB — TaJOr€HOB.
XUMHUECKHE CBOMCTBAa Ha MpuUMepe XJopa (B3aUMOEWCTBHE ¢ MeTalslaMH, HeMeTalJaMH,
BOJIOH, IIenoyamu). XaopoBojopoa. CossiHast KUCIOTa, XUMUYECKUE CBOMCTBA, MOJIyUYEHUE,
npuMeHeHue. JleicTBue XJopa M XJIOPOBOJAOpPOAA HA OPraHM3M delloBeKa. BakHeimme
XJIOPH/Bl U UX HaxXOokJeHHe B npupoje. [loHsaTHe o KucmopoacoaepKalux KUCIOTax Xjaopa
U UX COJISIX.

VVIA-rpynmnel. OcOGEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEpHBIE CTEIIEHU OKUCIICHUS.
Crpoenue u (u3nueckre CBONCTBA MPOCTHIX BEIIECTB — KHUCIOPOJa U Cepbl. AJIIOTPOIHbBIE
MOTUGUKAIMK KHCIOPOAAa U Cepbl. XUMHUYECKHME CBOMCTBAa cepbl (B3aHMMOJAEHCTBHE C
HEMeTa/lllaMHi, MeTa/lllaMH, KOHLIEHTPUPOBAHHBIMH a30THOM M CEpHOM KHUCIOTaMu).
CepoBomopon, cTpoeHune, (U3NYECKHUE W XUMHUYECKHE CBOWCTBA (KUCJIOTHBIE H
BOCCTaHOBUTENbHBIE CBOMCTBA). OKCHABI Cepbl KaK MpPEICTaBUTENIM KHUCIOTHBIX OKCHJIOB.
Cepaucrast kucinora u ee conu. CepHas KHUCIOTa, (PU3NYECKHE M XMMHUYECKHE CBOWMCTBA
(obmme Kak TpencTaBUTENs Kiacca KUCIOT U crenuduueckue). Comu cepHOMl KHCIOTHI.
XUMUYECKHE pEeaKlUy, JIeKAIIMe B OCHOBE NMPOMBIIUIEHHOTO Croco0a MOJyuyeHUsl CepHOM
kucnoThl. [IpencraBineHns o XUMUYECKOM IPOU3BOJACTBE M CBA3AHHBIX C HUM Ipodeccusx.
[Ipumenenune cepHOl KUCIOTHI M cynb(daroB. KauecTBeHHbIE peakIMu Ha CyIbQUT-,
cynbua- u cyabdpar-aHuoHbl. HaxoxxeHnue cepsl U ee COeTUHEHUH B Ipupoae. XUMUYECKOe



3arpsi3HEHUE OKPYXKAIOIIeH Cpellbl COSTUHEHHUSIMH Ccepbl (KHUCIOTHBIE MO0XAM, 3arpsi3HEHUE
BO3/lyXa), CIOCOOBI €r0 MPeJOTBPAIICHHUS.

OOmast xapakTepucTuka 31eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOSHHSI aTOMOB,
XapaKTEepHbIE CTENIEHU OKUCIICHMUSL.

A30T, pacmpocTpaHeHHEe B MOpupoae, (u3MUecKHue M XMMHYECKHE CBONCTBA
(B3auMoelicTBUE ¢ METallJIaMH, BOJOPOAOM, KUciopoaoM). KpyroBopor azota B mpupo/e.
AmMHak, ero (U3MYEeCKHEe M XUMHUYECKHE CBOWCTBA (OKHCICHHE, OCHOBHBIC CBOWMCTBA
BOJIHOTO PAcTBOpa), MPUMEHEHHUE U TOJyuYeHHE B JIAOOPATOPUHU W MPOMBIIUIEHHOCTH. HoH
aMMOHHUS, JIOHOPHO-aKLENTOPHBIM MexaHu3Mm ero oOpa3zoBanus. Conu aMMOHHUSA, HUX
¢bu3nueckue M XUMHUYECKHE CBOICTBa (pa3iioKeHHE W B3aMMOJCWCTBHE CO IIEJIOYaMHU),
npuMenenue. KayectBennas peakius Ha moHsl ammonus. Okcuast azora (I, 1L, 11, IV, V).
A3zoTHcTas KACIOTa. A30THAs KUCIIOTA, €€ TOIy4YeHue, PU3NUecKue M XUMUIECKHEe CBOMCTBA
(obmue Kak MmpencTaBUTeNsl Kiacca KUCIOT M CHelH(pUUecKHe), TpUMEHEeHnEe. XUMUYECKHe
peaxiuu, JexKaliue B OCHOBE MOJYyYSHHS a30THON KUCIOTHI B IPOMBIILIEHHOCTU. HUuTpate! u
HUTpUTHI. KauecTBeHHbIE peaKkIMi Ha HUTPAT- U HUTPUT-aHUOHBI. XUMHUYECKOE 3arpsi3HEHUE
OKpY)KaloIllel cpeibl COENMHEHUSMU a30Ta (KUCIOTHBIE [0XKIW, 3arps3HEHUE BO3AyXa,
MIOYBHI 1 BOJJOEMOB).

®dochop, amrorpornHble Moaudukanuu dochopa (6enbii U KpacHb  docdop),
¢busnyeckne W XUMHYECKHE CBOWCTBA (B3aMMOJEHCTBHE C METAJJIaMH, KHCIIOPOJIOM,
raJJoreHaMu, KOHIICHTPHPOBAHHBIMU a30THOW M cepHOM kucioTamu). Okeuasl pocdopa (111,
V), pocopnast kucnora, puznyeckue U XUMUYECKUE CBOMCTBA, mosyueHue. KauectBeHHas
peaknus Ha ¢pocdar-uonsl. IIpencrasnenus o raoreauaax pochopa (111, V).

[TonsiTue 0 MMHEpaNbHBIX YyHOOpeHUusix. A30THbIE, (OCPOpHBIE, KOMIUIEKCHbIE
ynobpeHus. XHUMHUECKOE 3arps3HEHHE OKpY)KAloIIed Cpeapl COCIUHEHUSMU a30Ta U
docdopa.

OObmas xapakrepucThka 31eMeHToB [VA-rpynnbl. OcoO€HHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIE CTENIEHU OKUCIICHHUS.

Yrnepon, amiorponHble Momudukanuu (rpadur, anmasz, ¢ymiepeH, Trpades,
HaHOTPYOKM), pU3NYECKHe U XMMHUYECKHE CBOMCTBA MPOCTHIX BELIECTB (B3aUMOJIEHCTBHE C
MeTaJulaMH, HeMeTaJlJlaMH, KOHIIEHTPUPOBAHHBIMU a30THOM U cepHOM kucnotamu). [lonstue
00 aacop6muu. Kpyrosopot yraepona B mpuponae. Okcuapl yriepona, ux (U3HYECKHe U
XUMHUYECKHE CBOICTBa, JEHCTBHE Ha >KUBbIE OPraHU3MbI, IOJIYyY€HHE U TNPHUMEHEHHUE.
Dkosorndyeckue MmpobiemMsl aTMocdepsl, cBsi3aHHbIe ¢ okcuaoM yriepona (IV). Yromphas
KHUCJIOTa U €€ COJM, UX (PU3MUECKHe W XMMHUYECKHE CBOICTBa, MOJIyueHHE U NPHUMEHEHHE.
KapOonatel, runpokapOoHaThl, ux CcBoOicTBa. KadecTBeHHas peakius Ha KapOOHAT-MOHBI.
Hcnonb3oBanne kapOOHATOB B OBITY, METUIIMHE, IPOMBIIIJIEHHOCTH M CEITLCKOM XO034HCTBE.

[lepBoHayanbHble MOHATHS OO0 OpPraHMYECKHX BEHIECTBAX KaK O COEJAMHEHUSX
yriaepoja: yrieBoAopoAsl (METaH, 3TaH, 3TUJIEH, AllETUJIEH), ITaHOJ, IJIMIEPUH, YKCYCHas
kucnota. IlpupogHble HMCTOUYHHKHM YIJIEBOJAOPONOB (yrojib, NPUPOAHBIA ra3, HedTb),
MPOJYKTHI UX MEePepabOTKH, UX POJb B OBITY U MPOMBILUIEHHOCTH. [loHATHE O OHoNOTHYeCKn
BaXHBIX OPraHMYECKUX BEIECTBAX — XKHpaX, OeJIKax, yrieBoJaXx — M UX POJIU B KU3HU
4esioBeKa. ENMMHCTBO OpraHn4ecKuX U HEOPTraHUYECKUX COEAMHEHUH.

Kpemnnii, ero ¢pusndeckne u XUMHUYECKUE CBOMCTBA (B3aUMOJICHCTBHUE C METAJJIAMHU,
KHCIIOPOJIOM, YTJIEPOAOM, TajoreHaMH), MoJiyueHue M mnpumMeHeHue. Poib KpemHus B
npupoje u texuuke. Oxcun kpemuus (IV), kpemHHeBas KUCIOTa, CHIIUKATB: (GU3UYECKUE U
XMMHYECKHE CBOMCTBA, MOIy4YEeHUE U IPUMEHEHHE B OBITY U IPOMBIIIICHHOCTH. Baxkuelme



CTPOUTENIbHBIE MaTepHaibl: KepamMHKa, CTEKJIO, LIEeMEHT, OeToH, »ene300eToH. [IpoGiiembl
0€30I1aCHOT'0 UCII0JIb30BaHUS CTPOUTENBHBIX MATEPUAIOB B IIOBCEHEBHOM XKHU3HHU.
Bop. OcoGennoctu crpoenusi atoma. OOmpe npeAcTaBiIeHUs O (UIUYECKUX U
XMMHYECKUX CBOMCTBax. bopHas Kuciora.
OKCIEPUMEHTAIBHOE U3yYEHUE BEILECTB U SIBJICHUI:
® 0O3HaKOMJICHHE ¢ 00pa3amMy MPUPOTHBIX XJIOPHUIOB (TATIOTCHUIOB);
® [IPOBEJICHHUE OIBITOB, OTPAKAIOUINX (PU3HUECKUE U XUMHUYECKHE CBOWCTBA raJIOTCHOB
H UX COCIUHCHMI,
® U3YYCHHUE CBOMCTB COJISTHOM KHCIIOTHI;
® [IPOBEACHUE KAYECTBEHHBIX pEAKIWi Ha XJIOpUA-, OpOMHUI- M HOAUI-UOHBI M
HaOJII0ICHNE IPU3HAKOB UX MTPOTEKaHMS;
® 0O3HaKOMJIEHHE ¢ 00pa3llaMu CEephl U €€ MPUPOJHBIX COSIUHEHMI;
e HalmroseHue mporecca OOyrJIMBaHUS caxapa IMOJ JEHCTBHEM KOHIICHTPHPOBAHHOW
CEpPHOM KHCIIOTHI;
® U3y4YEHHE XMMHUYECKHX CBOMCTB pa30aBI€HHOIN CEpHOM KHCIIOTHI;
® T[IPOBE/ICHUE KAYECTBEHHBIX peakuuil Ha cynbPun-, cynmbGuT- U Cynbdar-moHB U
HaOJI0ICHNE TIPU3HAKOB WX MTPOTEKAHMS;
® O3HaKOMJICHHE C (PU3MUYECKUMH CBOWCTBaMH a30Ta, ¢ocdopa M HX COCTUHEHUH,
o0pa3uamMu a30THBIX U (HocHOPHBIX YIOOpEHHIA;
® [IOJIy4€HHE, COOMpaHUE, PAacllO3HABAHME U WU3YUYEHHE CBOICTB aMMHUaKa, M3y4yeHUE
CBOMCTB COJICH aMMOHHS;
® [IpOBE/IEHUE KAYECTBEHHBIX PEAKIMIl Ha MOH aMMOHMUSI, HUTPUT-, HUTpAT- U pocdat-
MOHBI U U3yYEHHE NIPU3HAKOB UX NIPOTEKAHMUS,
® U3y4CHHME B3aUMOJCUCTBUS KOHIEHTPHUPOBAHHOM a30THOM KHUCJIOTBl C MEAbIO,
CBOUCTB (ochOpHON KUCIOTHI U €€ CoJIeH;
® O03HAKOMJICHHE C MOJENSIMHM KpPUCTANIMYECKUX PpELIeTOK anmasza, rpadura u
¢bymiepeHa, ¢ mpoleccoM afcopOIMH PacTBOPEHHBIX BEIIECTB aKTUBHUPOBAHHBIM
YIJIEM U YCTPOMCTBOM IIPOTHBOIa3a;
® [0Jy4YeHHue, coOupaHue, pacro3HaBaHUE U U3y4eHHUE CBOMCTB YIJIEKUCIIOTO ra3a;
® [IPOBE/JECHUE KAUECTBEHHBIX peakluil Ha KapOOHAT- U CHJIMKAT-UOHBI M H3y4eHHE
IIPU3HAKOB UX ITPOTEKAHUS;
® u3yuyeHHE B3aMMHBIX MPEBpAIICHUI KapOOHATOB U TMIPOKAPOOHATOB;
® O3HaKOMJIEHHE C 00pa3llaMu MPUPOAHBIX KapOOHATOB M CHUJIMKATOB, C MPOIYKIMEH
CWJIMKaTHOM IPOMBIIIIEHHOCTH;
® pEIIEHHE DSKCIEPUMEHTAIBHBIX 3a7ad Mo TeMe «BakHellne HeMeTalabl M UX
COEIUHEHUS .
Metanibl M X cOeIMHEHUS
O6mue cBoiictBa MeTamoB. OOmias XapaKTepUCTHKAa XUMHUYECKHX JIIEMEHTOB —
METAJIJIOB HA OCHOBaHUM MX IOJIOKEHU B Ilepnonnueckoil cucreMe XMMHUYECKUX 2JIEMEHTOB
. . MenneneeBa u crpoeHusi aromoB. Meramiel A- u b-rpynn. CrpoeHue npocThIx
BEILIECTB — MeTaJIoB. MeTalnueckasi CBA3b U METaJUIM4YecKash KpUCTaJuInyecKasi perieTka
(mpuMuTUBHAs KyOHueckas, 00bEMHO-IIECHTPUPOBAaHHAs KyOHuecKasl, TpaHelleHTPHUpPOBaHHAS
KyOudeckas, rekcaroHajbHas IUIOTHOYNAKOBaHHAs). 3aBUCHUMOCTh (DU3NYECKUX CBOWMCTB
METAJIJIOB OT CTPOEHMSI KPUCTAIOB. DJIEKTPOXMMUYECKUH psAJ HaNpsSIKEHUH METaslloB.
O6mme XuMHYECKHE CBoOWMcTBa MeTauioB. OOmmMe CcrnocoObl TONYYEHHS METaJlIoB,



MeTaJTyprusi. DJIEKTPOJIU3 PacIUIaBOB U PACTBOPOB COJIEH KaK OJMH U3 CIIOCOOOB MOTyYEHUS
MeTtaiioB. [loHsTHE O KOPPO3UU METANIOB, OCHOBHBIE CIOCOOBI 3aIIUTHI UX OT KOPPO3UHU.
Crnagsel (cTanb, 9yr'yH, TIOPATIOMUHAN, OpoH3a). [[puMeHeHre METaJJIOB U CILIAaBOB B OBITY
U IPOMBIILIEHHOCTH.

Memannwt A-cpynn

[[{emounble MeTauibl: MoOJokeHHEe B llepuonnueckoin cucreMe XHMHYECKHX
anemenToB J[. 1. MeHneneeBa, CTpoeHUE UX aTOMOB, HaXO0KJICHUE B Ipupoae. Puzndeckue u
XMMHUYECKHE CBOMCTBA (Ha IpUMEpe HaTpus U Kanus), noiaydeHue. OKCUAbI U THMAPOKCHUIbI
Hatpus U Kanus. [[puMeHeHune menoYHbIX METauIOB U UX COeqMHEHUI. bruonornueckas poib
HAaTpus U KaJus.

[[{erouHO3eMENBbHBIE METAJUIBI MarHUM M KalbLMW: IOJIokeHUEe B llepuonnueckon
cucteMe XxuMHuueckux 3yeMeHToB [[. M. MenneneeBa, cTpoeHHE UX aTOMOB, HAXOXKJICHUE B
npupoje. Puznueckue M XUMHYECKME CBOWCTBA MarHus M Kaiubuus. Baxuelimue
COCMHEHUS Kalbllusg M MarHus (OKCUJ, THIPOKCHUJ, COJIM), CBOMCTBa, NpPUMEHEHHUE.
XKecTtkocTb BOJBI U CLIOCOOBI €€ ycTpaHeHusl. KpyroBopoT KajibIlusl B IPUPOJIE.

AmomMuHuit: nonoxenue B llepuoanueckoil cucreme xumuyeckux snemeHTos J. U.
MeneneeBa, CTpOEHHE aroMa, HaxOXJeHue B mpupoje. Puznyeckue M XUMHUYECKUE
cBOMcTBa amoMHUHUA. AMQOTEpHbIE CBOWCTBA OKCHIA U THJIPOKCHIA aJTIOMHUHUS.
[IpuMeHeHne amOMUHUSA U €70 CIUIABOB.

Memannwt b-2pynn

OO0mas xapakTepucTuka MeTauioB b-rpynn (HOOOYHBIX MOATPYII): IMOJIOKEHHE B
[lepuognueckoit cucreme xumuyeckux odnemeHtoB J[. WM. MenneneeBa, 0COOEHHOCTH
CTPOEHHsI aTOMOB. SIBlIeHME «IpoBajga» 3JIEKTPOHA HA MpPUMEpPE CTPOCHHsI aTOMOB Xpoma,
Meau, cepedpa. BaneHTHble cocTOsIHUSI aTOMOB d-3JIEMEHTOB, CTEIIEHU OKHCIIEHUS aTOMOB B
COCIUHEHUAX. 3aBUCHUMOCTb KHCIOTHO-OCHOBHBIX CBOMCTB OKCHJIOB U THMJIPOKCHIIOB
METAJUIOB OT 3HAUEHHUs CTENEHU OKHCICHHMs »3JeMEHTa B COEIMHEHMH (Ha MpuUMepe
coequHeHui xpoMa). [lepBoHayanbHbIE MPECTABICHUS O KOMIIJIEKCHBIX COSTMHEHUSIX.

Mens u cepebpo: CTpPOGHHME aTOMOB, CTeNeHu okuciaeHus. OOmue KpaTkue
NpeJCTaBIeHUs O (QU3MUECKMX U  XHMHYECKHUX CBOMCTBAaX MPOCTBIX  BEILIECTB
(B3aMMOJEHUCTBUE C KHCIOTAaMH-OKUCIUTENIAMHU), 00 UX OKCUAAX, TUAPOKCUIAX U COJAX, X
npuMmeHeHuu. [lpencraBienns o0 aMMHayHBIX KOMILIeKcax cepeOpa u meau. KauecTBeHHbIe
peaxkiuu Ha KaTHOHBI MeaH (2+) u cepedpa.

[luHK: CTpoeHue aTroma, CTEeMEeHb OKHUCIEHHs. XapaKTepucTUKa (U3NYECKHX U
XUMHUYECKHX CBOMICTB, MpHUMEHEHHE, aM(OTEepHbIE CBOWCTBA OKCHJA W THIPOKCHIA.
KauecTBeHHbIE peakIi Ha KATHOHBI IUHKA.

Kenezo: crTpoeHme aroma, cTeneHW OKuciaeHus. HaxoxnaeHnwe B npupone.
dusnueckue U XMMHYECKUE CBOMCTBA XKeje3a, IPUMEHEHHE. buoornyeckas poip xeesa.
Oxcunsl, ruapokcuabl U conu xenesa (I1) u xxenesa (I11), x coctas, CBOICTBA U TOTy4YEHHE.
KauecTBeHHBIE peakiy Ha KaTUOHBI Xkene3a (2+) u xenesa (3+). UyryH u cranb — CIUIaBbl
xkene3a. [Ipow3BOACTBO UyryHa W CTald. OKOJOTHYECKHE TIPOOJIEMBI, CBS3aHHBIC C
METAJITypruu4eCKUMHU IPOU3BOJICTBAMH.

OKCNEpUMEHTAILHOE U3yUEHHUE BEILIECTB U SIBJICHUMN:

e O3HAKOMJICHHE C 0Opa3IlaMy METaJIOB U CIUIABOB, X (PU3MUECKUMH CBOMCTBAMH;
® MOJEIMPOBAHUE METATUIMYECKONU KPUCTATUTMYECKON PELIETKU;



® U3y4YCHHME B3aUMOJCHCTBHUS METAJUIOB C BOJOW, C PAaCTBOPAMH COJEH M KHUCIOT,
HCCIIeIOBaHKEe MPOIIECCOB dJIEKTpoiiu3a pacTBopoB xyopuaa menu (II) u monuna xanus,
KOpPPO3UHU METAIIOB;

e u3y4eHHEe OCOOEHHOCTEH B3aMMOJCHCTBUS OKCHIOB KajbI[Usl M HATPUS C BOJOM, UX
THIPOKCHIOB — ¢ okcuaoM yriepoa (IV) u kucnoramu;

® U3y4YeHHE CBOMCTB KapOOHATOB U THIPOKAPOOHATOB KaJIbLIUS, KECTKON BOJIbI;

® U3Yy4YEHHE NPOLIECCOB MOTYUYCHUS TUAPOKCUIOB KeEJe3a, UX XUMUYECKUX CBOMCTB;

® U3y4YCHHE MPU3HAKOB MPOTEKAHMS KAaYECTBEHHBIX PEaKIMi HAa MOHBI (MarHus, KajablLUs,
ATFOMUHMSI, IUHKA, JkeJe3a (2+) u xkenesa (3+), meau (2+);

e HaOJIO/ICHUE U ONMCAHUE OKPAIIMBAHMS NIAMEHU HOHAMU HATPUS, KAIHS U KaJIbIHUs;

e uccrenoBaHne aM(OTEPHBIX CBOMCTB IMAPOKCH A AIFOMUHUS, ruapokcuaa xpoma (I1I) n
TUAPOKCH/IA IMHKA;

® pelIeHHWE OHKCIEPUMEHTAIBHBIX 3a7ad 1o TeMe «Baxuedmme MeTauibl W UX
COCJIMHEHU .

XuMHA U OKpYsKaKOLIas cpeaa

BemectBa n Marepuaiibl B MOBCEAHEBHOM KU3HU YeJIOBEKA. BaxkHelume BelecTBa u
Marepuaibl, 00JacTH UX MPUMEHEHHs. be3onacHoe UCnoib30BaHNE BEIIECTB U XUMUYECKUX
peakuuii B 6bITy. [lepBasi momMoIis mpu XMMHUYECKHUX 05KOTaX U OTPABJICHHUSIX.

HoBble maTepuanel v TexHONOrUH. [[pUHIMIBI «3€71€HOM XUMUN.

OCHOBBI 9KOJIOTMUECKOW TPAMOTHOCTH. XUMHSI U 3[I0pPOBbE. 3HAUCHUE H3Y4aeMbIX
XUMHYECKHUX 3JIEMEHTOB W WX COCIUHEHHWH Uil (QYHKIIMOHWPOBAHUS OpPraHU3Ma YeJIOBEKa.
[TonsTHe 0 370pOBOM 00pa3e KU3HH.

XVUMHYECKOE 3arpsi3HEHHWE OKpPYKAWIIEeH Cpeapl. ODKOIOTHYECKHUE MPOOIEMBI,
CBSI3aHHBIE C COCMHEHUSIMU YIIIEpOJa, a30Ta, Cepbl, TsHKeNbIXx MeTaiuioB. [lTonstue o I1/K.
Ponp xumun B perieHun S3KOJ0TUYECKUX MPoOIIeM.

DKCepUMEHTAIbHOE HM3YYCHHE BEILIECTB M SBICHUI: O3HAKOMIIEHHE C oOpas3namu
MaTepuaaoB (CTEKJIO, CIUIaBbl METAJUIOB, TOJHMEpHbIE MaTepuaibl), OmpeeeHue
KHUCJIOTHOCTH MPUPOJHBIX BOJI, MOJICTUPOBAHHUE MpoIlecca 00pa30BaHUs KUCIOTHOTO JOXK/I,
HW3YyYEHHUE €ro BO3JACHCTBUSA HA MAaTEPUAIIBI.

IToBTOpeHne n 00001IeHHE 3HAHUI OCHOBHBIX Pa3JeioB Kypcos 8-9 kiaccos

[lepnonnueckuii 3akoH u [lepuonnueckas cucteMa XMMUUYECKHX 3JIEMEHTOB B CBETE
MPEACTABICHUI O CTPOCHMsI aToMa. 3aKOHOMEPHOCTH B M3MEHEHUH CBOMCTB XMMHYECKHUX
9JIEMEHTOB M X COSAMHEHUH B IEPHOJIaX U TPYIINAX.

CtpoeHue BelIeCcTBa B TBEPAOM, JKHUIKOM U Ta3000pa3HOM COCTOSHUHU. Bumibl
XUMHUYECKOHN CBSI3U. 3aBUCUMOCTb CBOWCTB BEIIECTBA OT THIA KPUCTAIUIMYECKON PELIETKH U
BHa XUMHUUECKOU CBS3H.

Knaccudukanmst  XUMHUECKUX peakiuit o Pa3TUIHBIM MIPU3HAKAM.
[IporHo3upoBaHre BO3MOKHOCTH MPOTEKAHUS XUMUYECKHUX MPEBPAIICHUN B pPa3IMYHBIX
YCIIOBUSIX Ha OCHOBE MPEJICTABIICHU XUMUYECKON KUHETUKU U TEPMOJIUHAMUKH.

XUMUYECKUE peakluu B pacTBopax. [uaponn3 coseil. Peaknum OKHCIIEHUS-
BOCCTaHOBJIEHUSI. DJIEKTPOIIHU3.

CBoiicTBa KHCJIIOT, OCHOBAaHMW H COJEH B CBETE TPEACTABICHUN 00
AIEKTPOJIUTUYECKON JUCCOLMAIIMN Y OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUAX.

Mesicnpedmemmuuie ceasu



Peanuszanmsi MeXnpenMeTHBIX CBA3€H IpH HW3y4eHWH XUMHH B 9 Kiacce
OCYHIECTBIISICTCS Yepe3 HCIOJIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK U
MOHSITHI, TPUHSATHIX B OTJEIBHBIX €CTECTBEHHBIX HayKax.

OOme ecTeCTBEHHO-HAyYHbIE TMOHATHA: sIBIEHHE (Tpolecc), Hay4dHbId (DakT,
TUIIOTE3a, TEOPHs, 3aKOH, aHAJM3, CHHTE3, KIacCH(UKaIHs, MepuoIMIHOCTb, HAOIIOICHHE,
9KCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHHE, MOJIEIb, TEXHOJIOT U, MAaTEPHAIIbI.

dusmka: BEHIECTBO, TENO, (U3MYSCKHE BEIMYMHBI, CIUHMIBI M3MEPEHUs, Macca,
00bEM, KOJIMYECTBO TEIUIOTHI, aTOMbI M MOJICKYJIbI, arperatHbie COCTOSHHE BEIECTBA,
CTPOCHHE Ta30B, KHUIKOCTEH U TBEPIBIX (KPUCTAJUTMUECKHX) TEJI, KPUCTANINYECKAsl PEIIeTKa,
JNEKTPOH, SIPO  aroMa, IMpOTOH, HEUTPOH, WOH, HYKIUA, W30TONBI, KBaHTHI,
PaaroaKTHBHOCTD, alb(da-, OeTa- U raMMa-u3Iy4eHUe, ICKTPUUCCKHUIA 3apsil, POBOTHUKH,
MOJTYTTPOBOTHUKH, TUAJICKTPUKH, COJTHEYHBIN CIIEKTp, Pa3JIo’KEHHE OEIOro CBETa B CIEKTP.

buonorus: skocucrema, Ouocdepa, QOTOCHHTE3, Tpolecchl OOMEHa BEIIECTB,
MHUHEpaJIbHbIC YA0OPEHUS, MUKPO3JIEMEHThI, MAKPOJIEMEHTHI, TIMTATEIILHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHHEpaAIbl, TOPHBIE TIOPOJIBI, ITOJIC3HBIC
HCKOIIaeMbI€, TOILIMBO, BOJHBIC PECYPCHI, TUIAaHETa 3eMJIsL.

TexHoyorus: CTPOUTEIbHBIE TEXHOJIOTHH, CEIIbCKOXO3IHCTBEHHBIE TEXHOJIOTHH,
TEXHOJIOTUH JIEKTPOHHOW MPOMBIIICHHOCTH, HAHOTEXHOJIOTHH.

2. INTAHUPYEMBIE PE3YJIbTATbI OCBOEHUS TPOT'PAMMBI 110 XUMHUHU
HA YPOBHE OCHOBHOT'O OBIIIET'O OBPA3OBAHMS (YT JTYBJIEHHBIA
YPOBEHD)

2.1.JIMYHOCTHBIE PE3YJIBTATBI

JIMuHOCTHBIE pE3yabTaThl OCBOCHMS MPOTrpaMMbl OCHOBHOI'O OOILEro oOpa3zoBaHUs
JOCTUTAIOTCS B XOA€ OOy4YeHHs XUMHUM B €IMHCTBE Y4YeOHOH M BOCIUTATEIbHON
NEeSTeIbHOCTH  00pa30BaTEIbHOM OpraHM3allid B COOTBETCTBUU C  TPaJULMOHHBIMHU
POCCHICKMMH COLIMOKYJIBTYPHBIMU M AYXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSIMM, IPUHATHIMU B
o0111ecTBe MpaBUJIaMU U HOPMaMHM MOBEACHUS U CHOCOOCTBYIOT MpOLECCaM CaMOIIO3HAHMS,
CaMOpa3BUTHUS U COLMATIM3ALUHU 00yUYarOIINXCS.

JInuHOCTHBIE PE3yIbTaThl OTPAXKAIOT TOTOBHOCTH O00YYarOIMIMXCSl PYKOBOACTBOBATHCS
CHCTEMOM MO3UTUBHBIX IEHHOCTHBIX OPUEHTALMI U PACIIUPEHNUE ONBITA JEATEIBHOCTH Ha €€
OCHOBE, B TOM YHCJIE B YaCTH:

1) naTPHOTHYECKOr0 BOCIIUTAHUSA:

MPOsIBJIEHUE [IEHHOCTHOIO OTHOIIEHHSI K OT€YECTBEHHOMY KYJIbTYpHOMY, HAYYHOMY U
HCTOPUYECKOMY HACJIEINI0, TIOHMMAHUE 3HAUYEHUs XHMUYECKOM HAyKH M TEXHOJIOTUH B
KHU3HU COBPEMEHHOTO O0IIECTBA, B PA3BUTUU SKOHOMUKU POCCUM 1 CBOETO peruoHa;

2) rpaskKIaHCKOr0 BOCIIMTAHUSA

MPEJICTAaBICHUE O COIMAIbHBIX HOPMAax U MpaBWJIaX MEXJINYHOCTHBIX OTHOLICHHH B
KOJIJICKTHBE, TMPOSIBIIEHHE KOMMYHHMKATHBHOM KyJIbTypbl B pPa3sHOOOpa3HOW COBMECTHOM
NESITENIBHOCTH;

CTpeMJICHHE K B3aUMOIIOHMMAHHUIO M B3aUMOIIOMOIIM B TMpolecce y4yeOHOH u
BHEYUYEOHOM JIEeATETLHOCTH;

TOTOBHOCTH OLICHMBATh CBOE IOBEAECHHUE M NOCTYIKH CBOMX TOBApUIIEH C MO3ULINU
HPaBCTBEHHBIX U ITPAaBOBBIX HOPM C yUYETOM OCO3HAHMSI TOCJIECTBUI IIOCTYIIKOB;

3) popMupoBaHHS HEHHOCTH HAYYHOI'0 MO3HAHUSA:



MHUPOBO33PDEHUYECKUE TPEACTABICHUS O BEHIECTBE M XMMHMYECKOM peakluu,
COOTBETCTBYIOLI[IE COBPEMEHHOMY YPOBHIO Ppa3BUTUS HAyKl M HEOOXOOuMbIE IS
IIOHMMAaHHUsI CYIIHOCTH Hay4YHOU KapTUHBI MUPA;

OCO3HaHUE I[IEHHOCTH HAy4YHOIO IIO3HAHWS Ui PAa3BUTHUS KaXIOro 4elloBeKa HU
IIPOM3BOIUTENIBHBIX CHJI OOILECTBA B ILIEJIOM, POJIM M MECTa HayKH «XUMHS» B CUCTEME
HAy4YHBIX IIPEJCTaBICHUN O 3aKOHOMEPHOCTSX Pa3BUTH NIPUPOBI, B3AUMOCBS3AX YEJIOBEKA C
IIPUPOTHOMN U TEXHOJIOTUYECKOMN CPeIoi;

NO3HABaTEeNIbHAS MOTHBALMS M MHTEPEC K O0yYEHHIO, TOTOBHOCTh U CIIOCOOHOCTH K
CaMOPAa3BUTHUIO U CaMOOOPAa30BaHUIO, K UCCIIEA0BATENbCKON EATEIbHOCTH, K OCO3HAHHOMY
BbIOOpY HaNpaBJIECHUs U YPOBHS JaJIbHEHIIEro 00y4eHus;

4) BocnUTaHUS KYJbTYPbI 310POBbS:

OCO3HaHUE LEHHOCTU JXU3HHM, OTBETCTBEHHOIO OTHOLIEHUS K CBOEMY 3I0pPOBBIO,
yCTAHOBKAa Ha 3J0POBBIA 00pa3 »HU3HM, OCO3HAHHE MOCJIEICTBHM M HENPHUITHE BPEIHBIX
IpUBbIUEK (YIOTPEOIEHUs aJIKOTOJsl, HAPKOTUKOB, KypeHHUs), HEOOXOIUMOCTH COOIOACHUS
npaBuia 0e30macHOCTH TpU OOpaleHHH € XWMHUYECKMMHU BEIIECTBAMH B YYEOHBIX H
KU3HEHHBIX CUTYalUsX;

5) Tpy10BOr0 BOCIIUTAHUSA:

dopMHpOBaHHE LIEHHOCTHOI'O OTHOIIEHHS K TPYAOBOM JIEATENIBHOCTH  Kak
€CTECTBEHHON MOTPEOHOCTH YEJIOBEKAa M K HCCIIEI0BATENbCKON JEATEIbHOCTU KaK BBICOKO
BOCTPEOOBAHHOM B COBPEMEHHOM OOIIECTBE;

pa3sBUTHE HHTepeca K MpodeccusM, CBSI3aHHBIM C XUMHEH, B TOM YHUCIE K
npodeccusM HaydHOU chepbl, 0CO3HaHNE BO3MOKHOCTH caMopealin3aluy B 3Toi chepe;

6) 3K010rNYecKOro BOCNIMTAHMUSA:

OCO3HaHHE HEOOXOAMMOCTH OTHOIIECHHUS K MPUPO/E KaK UCTOYHUKY JKU3HH Ha 3emile,
OCHOBE €€ CYIIECTBOBaHU,

MOBBIIIIEHUE YPOBHS HKOJOTHUECKOH KYIbTYphl: MPUOOPETEHHE ONbITa MJIAHUPOBAHUS
IIOCTYNIKOB M OLEHKH MX BO3MOXHBIX IOCJIEICTBUI I OKPYXKAOLIEH Cpeabl; OCO3HAHME
rJI00abHOTO XapakTepa HKOJIOTMYECKHUX MpoOJeM M IMyTed HMX pelleHus; CIocoOHOCTh
IIPUMEHSTh 3HaHMS, MOJTy4aeMble IIPU U3yYEHUU XUMUH, JJI PEIICHUs 3a]a4, CBSI3aHHBIX C
OKPYJKaIOILEW CPEeNod; aKTUBHOE HENPUATHE ACHCTBUN, MPUHOCALIUX BpPEI OKPYXKarOLIEH
Cpelie; OCO3HAHUE CBOEH POJIM KakK TpakJaHWHA U MOTPEOUTENS B YCIOBUSX B3aUMOCBS3H
IIPUPOHOM, TEXHOJOTUYECKON M COLMAIBHON CpeJl; TOTOBHOCTH K YYaCTHIO B IIPAKTUYECKON
JEeATEIbHOCTH DKOJIOTMYECKON HAIIPABIECHHOCTH.

2.2. METAIIPEAMETHBIE PE3YJIbTATbI

MetanpeameTHble pe3yiabTaThl OOYUYaIOLIUXCS, OCBOMBILKX MpPOrpamMMy IO XHMHUU
OCHOBHOT0 00ITIeT0 00pa30BaHMsI, BKIIOYAIOT:

YCBOGHHE  MEXAMCUMIUIMHAPHBIX  (MEXNPEAMETHBIX) IOHATHH, OTpa’KaroLINX
MaTepHalbHOE €IMHCTBO MHpa M IMpolecc MO3HAaHUS (BELIECTBO, CBOMCTBO, IHEPrus,
SBJICHUE, HAy4yHBIH (aKT, 3aKOHOMEpPHOCTb, THUIIOTE3a, 3aKOH, TeOopHs, HaOI0JeHHE,
U3MEpEeHHe, HCCiIeI0BaHue, SKCIIEPUMEHT U JpyTHe);

OBJIQJICHUE  YHUBEPCAJIbHBIMH  y4eOHBIMH  JIEHCTBHSIMHU  (IIO3HABATEIbHBIMH,
KOMMYHUKAaTHUBHBIMH, PETYJISTHUBHBIMHM), BaXXHBIMH JJIsI TOBBILEHUS 3(PPeKTUBHOCTH
OCBOEHHUSl COJepKaHUsl y4eOHOro mpeamera, (OPMUPOBAHMS KOMIIETEHIMM, a TakKxke
IIPOEKTHO-UCCIIEI0BATENbCKON AEATEIIBHOCTH 00YYaIOIUXCsSl B KypCe XUMUH;

CHOCOOHOCTh MX MCIIOJIb30BaTh B yUEOHOI, TO3HABATEILHOM 1 COIMAIbHON MPAaKTHKE.

ITo3HaBaTenbHBIC YHHBePCAJIbHbIE YUeOHbIe NelCTBUS



Ba3oBble JJornueckue aeiicTBus:

YMEHHUSI HMCHOJIb30BaTh IPUEMBI JIOTUYECKOIO0 MBIIUICHUS NP OCBOCHUU 3HAHUM:
pacKpbIBaTh CMBICT XUMUYECKUX TMOHATUM (BBIIEIATH MX CYIIECTBEHHbBIC IPU3HAKU,
yCTaHaBJIMBAaTh B3aUMOCBSI3b C JIDYTUMH TOHSTUSAMHM);, aHAJIU3UPOBaTh, CPaBHUBAT,
00001aTh, BBHIOMpPATh OCHOBAaHUS AJs KJIAaCCU(PUKAUUU M CHUCTEMaTH3alUU XUMHUYECKUX
BEILIECTB U XMMHYECKUX PEAKIUH; YyCTaHABIMBATh MPUYMHHO-CIE/ICTBEHHBIE CBSI3U MEXIY
00BEKTAMU M3yUYEHUS; CTPOUTD JIOTHUECKUE PACCYKICHUS (MHIYKTUBHBIC, TETYKTUBHEIE, IO
aHAJIOTUHN); MPEAJiaraTh KPUTEPUH U BBISBISITH OOIIME 3aKOHOMEPHOCTH W MPOTHUBOPEUUS B
M3y4aeMbIX IIPOLECCaX U SBJICHUSAX; IPOBOJAUTH BBIBOABI U 3aKIOUYEHUS; YMEHHS IPUMEHATD
B Ipoliecce IO3HAHUS MOHATHS (MPEAMETHbIE M METallpeIMETHBIE), CUMBOJINYECKUE
(3HaKOBBIE) MOJICIIU, UCTIOIb3YEMbIE B XUMUU, ITPEOOPA30BHIBATH MOJICIbHBIC MPEICTABICHUS
— XMMHYECKHI 3HAaK (CUMBOJI 3JIEMEHTa), XUuMu4ecKkas (GopMmysa U ypaBHCHHE XUMUYECKOMN
peakuuu — MpH pPeUIeHHH Y4YeOHBIX 3a7ay; ¢ YYeTOM STHUX MOJEIbHBIX MPEICTaBICHUN
XapaKTEepU30BaTh N3y4aeMble XUMUYECKUE BEUIECTBA U XUMUYECKUE PEAKLIUH.

Ba3oBble uccienoBareqbckue AeiicTBusl (MeTOAbl HAYYHOI'O NMO3HAHUS BelleCTB
U AABJIEHMIA):

YMEHUST NOPUMEHATh METOJAbl HAyYHOTO T[O3HAHUS BEUIECTB M SABJICHUI Ha
SMIOUPUYECKOM M TEOPETUYECKOM YPOBHSIX B YyueOHOW MMO3HABATEIbHONW M IMPOEKTHO-
HCCIIEIOBATENbCKOM 1€ATEIbHOCTH;

YMEHUS UCTOIB30BaTh MOCTABJICHHBIC BOMPOCHI B KAU€CTBE MHCTPYMEHTA MO3HAHUS U
CaMOCTOSITENIbHO CTaBUTh BOIPOCHI; aHATU3UPOBATh (DAaKThHI, BBIABIATH U (HOPMYIUPOBATH
npo0sieMy, OonpenessaTh ellb U 3aa4i, COOTBETCTBYIOIINE PEIICHUIO MPOOJIEMbI; IpeiaraTh
OMHCATEIIbHYI0O WM OOBSICHUTENBHYIO THIOTE3y M OCYIIECTBIATH €€ IMPOBEPKY; YMEHUS
MPOBOJUTh HW3MEPEHHUsS] HEOOXOIUMBIX TApaMeTPOB, BBIUUCICHHUSA, MOJEIUPOBAHUE,
HaOIIO/IEHUS U SKCIIEPUMEHTHI (peajbHble U MBICIICHHBIE), CAMOCTOSATEIHHO MPOTHO3UPOBATh
pe3ynbTaThl, GOPMYIUPOBATH OOOOIICHHS U BHIBOJBI MO Pe3yabTaTaM MPOBEICHHOTO OIbITA,
UCCIIEIOBaHMsI, COCTABIISATh OTUET O MPOJEeJIaHHOM paboTe;

Pabora ¢ undpopmanmeii:

YMEHHsI OPHEHTHUPOBAThCS B Pa3jMYHBIX HCTOYHUKAaX wuHpopMmanuu (Hay4dHO-
MOMyJsipHasl JIUTepaTypa XHUMHYECKOTO COJEp)KaHUs, CIPABOYHBIE TMOCOOUS, PECYPChI
WNutepuera); aHaM3upoBaTh HHPOPMALMIO U KPUTUUECKH OIEHHWBATh €€ JOCTOBEPHOCTHh U
HETIPOTHUBOPEUYMUBOCTh, OTOMPATh M HWHTEPIPETHPOBATH HHPOPMAIHNIO, 3HAYUMYIO IS
pelieHus ydeOHOW 3a7aud; yMEHHUS MPHUMEHSTh Pa3IMuHble METOJAb U (OPMYyITUPOBATH
3ampockl MpU MOUCKe M 0TOOpe MHGpOpMaIMK, HEOOXOAUMOM ISl BBHIOTHEHHUS Y4eOHBIX
3a/1a4; WCIOJIb30BaTh HWH(MOOPMAIMOHHO KOMMYHUKATHBHBIE TEXHOJOTHH W pa3InYHBIC
TTOMCKOBBIE CHCTEMBI, CaMOCTOSITEIFHO BBIOMPATh ONTUMAIBHYIO (OpPMY NpEACTaBICHUS
nHpopmanuu (CXxembl, TpaduKH, TUArpaMMBbI, TAOJIUIIBI, PUCYHKH U IpYyTUe POPMBI); YMEHUS
WCIOJIb30BaTh HAYYHBIN S3BIK B Ka4eCTBE CPEJCTBA PaOOTHI C XUMHUYECKOW HH(pOpMAIIUEH;
MPUMEHATh MEXNpeaMeTHbIe ((PU3MUecKue W MaTeMaTUYeCKHe) 3HAaKU W CHMBOJIBI,
dbopmynsl, abOpeBUATYyphl, HOMEHKIATYpPY, HCIIOJIB30BaTh U TMPEeOOpPa3OBBIBATH 3HAKOBO-
CUMBOJIMYECKHE CPEICTBA HATJISTHOCTH.

KoMMmyHHKaTHBHBIE YHUBepCAJIbHbIE y4eOHbIe 1eiiCTBHUS:

1) ymeHus oO1eHus (MMCbMEHHOM U YCTHOM KOMMYHUKAIIUHN):

MIPEACTABIISATh MOJYYEHHBIE PE3YyJIbTaThl O3HABATEIBHON JNEATEIBHOCTH B YCTHBIX U
MACBMEHHBIX TEKCTaX; MYOJIMYHO BBICTYNATh C MPE3CHTAIMEH pPe3ylIbTaTOB BBITIOJHEHUS
XUMHYECKOTO JKCIEpUMEHTa (UCCIIEOBATEIbCKON JTa0OpaTOPHOM WU TPAKTHUECKON



paboThl, y4eOHOTrO MpOEKTa); B XOjA€ AWaiora W (Wiau) TUCKYCCHU 3aaBaTh BOMPOCHI IO
oOcykgaemMol TeMe U  BBICKa3blBaThb HJIeH, (HOPMYIUPOBATH CBOM  IPEIJIOKCHHS
OTHOCHTEJILHO BBIIIOJIHEHUS IPEUI0KEHHOH 3a1a4u.

2) yMeHHs y4eOHOTO COTPYIHUYECTBA (TPYIIOBasi KOMMYHUKAITU ):

y4acTBOBATh B IPYIIOBBIX (popmax pabOThI: MIAHUPOBATH OPTraHU3AUI0 COBMECTHON
paboThl, ONIPEAEISATH CBOIO POJIb, PACTIPEACTATH 3a7]a4l MEX/y YICHAMU IPYIIIbL; BHIIOIHATh
CBOI0O 4acTb palbOThl, KOOPJMHHUPOBATH CBOU JCHCTBUS C JACHCTBHAMH JPYTUX UJICHOB
KOMAaH/Ibl, OIpPENeNATh KPUTEPHHM IO OIICHKE KayecTBa BBHIMOJIHEHHON paboThI; peuath
BO3HHUKAIOIIKNE MPOOJIeMbl HA OCHOBE yueTa OOLIMX MHTEPECOB U COTJIACOBAHMS MO3HIIMIA,
y4acTBOBaTh B OOCYXKJICHUH, OOMEHE MHEHHUSIMHU, «MO3TOBOM IITypMe» M JIpYrux (Gopmax
B3aUMOJICHCTBUS.

PeryasiTuBHbIe yHHBepcaJibHbIe y4eOHbIe 1eiicTBUSA

OBnaneHre yHUBEPCATbHBIMH Y4YEOHBIMH PETYIATUBHBIMU JEHCTBUSMH BKIIIOYAET
pa3BUTHE CAaMOOPTraHU3ALMU, CAMOKOHTPOJIS, CAMOKOPPEKIIUH, B TOM UHCIIE:

YMEHMsI periarh y4eOHbIE U HUCCIIEN0BATENbCKUE 3a/1a4l: CAMOCTOATEIbHO BHIOMPATH
croco0 perreHust yueOHOM 3a1aun (CpaBHUBATh HECKOJIBKO BapHAHTOB PEIICHUs, BHIOUPATH
Hau0OoJee MOIXOASAIIUNA C YUeTOM CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPHUEB), MIIAHUPOBATH
CBOIO paboTy IMpH peHIeHHH Y4eOHOW WM UCCIIEeOBATENbCKOM 3aJaud; Ha OCHOBE
MOJyYCHHBIX Pe3yJbTaTOB (OPMYIHPOBATH OOOOMIEHHSI M BBIBOABI, HPOTHO3HPOBATH
BO3MO>KHOE Pa3BUTHUE MIPOLIECCOB; aHAIM3UPOBATh PE3YyIbTaThl: COOTHOCUTH CBOU JEHCTBUS C
TUIAHUPYEMbBIMU pe3ynbTaTtamy, OCYIIECTBIIATh CaMOKOHTPOJIb JeSITeNIbHOCTH;
KOPPEKTUPOBATh CBOIO JESTEILHOCTh HA OCHOBE CaMOaHaIN3a U CAMOOLICHKH.

2.3. NPEAMETHBIE PE3YJIbTATbBI

[IpenMeTHbIE pe3ylbTaThl OCBOEHUS MPOTrpPaMMbl MO XHMHUU OCHOBHOI'O OOILIEro
o0pa3oBaHMsl Ha yYIJIyOJIEHHOM YypOBHE HMEIOT o0Iee cojepkaTelnbHoe sIpo ¢
IPEIMETHBIMU pe3yJbTaTaMu 0a30BOT0 YPOBHS, COIVIACOBAHBI MEXKIAY c000i, 4TO MO3BOISIET
peayin30BbIBaTh YINIYOJIEHHOE M3YYEHHE KaK B paMKax OTJIEIbHBIX KJIACCOB, TaK U B paMKax
peaM3allii HWHIUBUAYAlIbHBIX 0Opa30BaTEIbHBIX TPAEKTOPUN, B TOM YHCIE HUCHOJIb3YS
CETeBOE B3auMoJelcTBUE opraHusauuu. Ilo 3aBepmieHMM peanu3aluu  MPOrPaMMBbI
yrIIyOJI€HHOTO YpOBHsI OOydaromuecs CMOTYT JeTalbHee OCBOUTh MaTepuai, OBIAJIEThb
paciIMpeHHbIM KPYroM IOHSTHI M METOJOB, peliaTh 3ajadd 0oJjiee BBICOKOTO YpPOBHS
CJIOKHOCTH.

[TpenmeTHbIe pe3ysbTaThl BKJIIOYAIOT: OCBOCHHE OOYYAIOUIMMMUCS HAYYHBIX 3HAHMH,
YMEHUH U CIOCO0OB JeHCTBUM, crenn(puyeckux A NpeAMETHOH o0aacTu «XuMUs»;
OCHOBBI HayYHOTO MBIIUIEHUS; BUIBI JESITEIBHOCTH MO IMOJIyYEHUIO HOBOTO 3HAHMUS, €r0
WHTEpIpeTaluy, NpeoOpa3oBaHUI0 U MPUMEHEHHUIO B Pa3IMYHBIX YYEOHBIX M pPEaJbHBIX
KU3HEHHBIX YCJIOBUSX; 00€CIeYMBAIOT BO3MOKHOCTh YCHEIIHOTO 00yUYeHHs Ha CIeAYIOIIeM
yYpOBHE 00pa30BaHHUS.

K xoniy oOyuenust ¢ 8 knacce y oOydaromierocsi 0yayT chopMupOBaHbI CIEIYIONINE
MpeIMETHBIE PEe3yIbTaThl U3YUEHUS XUMHUH Ha yIITyOJIEHHBIM YPOBHE:
® pacKpbIBaTh CMBICI OCHOBHBIX XUMHYECKHX MOHSATUN: aTOM, MOJEKYJa, XUMUYECKHM

3JIEMEHT, MEeTaJul, HeMEeTaJUl, aJUIOTPOINHMsI, MPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO,
cMech (OIHOpPOJHAs W HEOJHOPOJHAs), BAJIEHTHOCTb, OTHOCUTENIbHAs aTOMHas |
MOJIEKYJISIpHAsl Macca, KOJIMYECTBO BEIECTBA, MOJIb, MOJIIpPHAs Macca, MaccoBas IO
XUMHUYECKOTO 3JIEMEHTa B COEAMHEHUHU, MOJSPHBIN 00bEM, OTHOCUTENbHAS! TUIOTHOCTh
ra3oB, OKCH/JI, KHCJIOTa, OCHOBaHHE, COJb, aM()OTEpHBII OKcHl, aM(bOTEPHBINA THAPOKCHI,



XUMHUYECKas peakuus, KiacCuPUKalus peaklHil: peakuuu COCTUHEHHS, peaKluuu
pa3joXKEHUs, peaKIUu 3aMelIeHUs, peakuuu OOMEHa, 5K30- U DSHIO0TEPMHYECKHE
peaxiuu; TerIoBor dPPEKT peakiuu; Aapo aToMa, MISKTPOHHBIN CIIOW aToMa, aTOMHAs
opOuTanb, paanyc aromMa, XMUMHYECKasi CBs3b, MOJSIPHAS W HEMOJSPHAs KOBAJCHTHAs
CBA3b, MOHHAs CBSI3b, HMOH, KaTHOH, aHHMOH, pacTBOpP, MaccoBas JOJi1 BELIECTBA
(mpolleHTHas KOHIEHTpAlUsi) B pacTBOpPE, MOJIIpHAs KOHIIGHTpAIUsl BeIlleCTBAa B
pacTBOpe;  JNEKTPOOTPULATEIBHOCTb,  CTEIEHb  OKHUCICHMs,  OKUCIUTEIH U
BOCCTAHOBUTEJIM, OKUCICHHUE U BOCCTAHOBJICHUE, OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIC
peaxkuuu, MeTo ] 3JIEKTPOHHOro OanaHca;

WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHMHMYECKUX IIOHATHM WM NPUMEHSATH 3TH
MOHATHUSA [IPU ONKMCAHUU BEIIECTB U UX MPEBPALLECHUN;

UCIIOJIb30BaTh XMMHUYECKYI0 CHUMBOJIMKY JJIsi COCTaBleHUs (OpMyNIT BELIECTB U
YpaBHEHUN XUMHYECKUX PEAKIUH;

OTpEAENATh BAJICHTHOCTh ATOMOB D3JIEMEHTOB B OHHApPHBIX COCAMHEHMSIX, CTEIEHb
OKHUCJIGHHS DJJIEMEHTOB B OWMHApHBIX COCAMHEHUSX, MPUHAMJICKHOCTh BEHIECTB K
ONpECIEHHOMY KJacCy COEQUHEHHH 1o ¢opMmyaaM, BHAbBl XHMHUYECKOM CBSI3U
(KOBaJICHTHOM U MOHHOI) B HEOPTraHUYECKUX COCIUHEHUSIX;

pacKpbIBaTh CMBICI 3aKOHOB COXPAHEHHUsT MacChl BEIIECTB, IIOCTOSHCTBA COCTAaBa,
[lepuonnueckoro 3akona JI. 1. MenaeneeBa, aTOMHO-MOJIEKYISIPHOU TEOPUH, 3aKOHA
ABOrajpo M €ro CleICTBHH, NMPEICTAaBICHUN O HAay4YHbIX METOJaX MO3HAHUSA, B TOM
YUCJIE SKCHEPUMEHTAIbHBIX M TEOPETUYECKUX METOJaX MCCIEIOBAaHUs BEIIECTB U
M3y4YEHUs] XUMUYECKHUX PEAKLINN;

JEMOHCTPUPOBATh IIOHUMAHHUE IEPUOAUYECKON 3aBUCUMOCTH CBOMCTB XUMHYECKUX
JJIEMEHTOB OT UX MOJIOKEeHMS B Ilepronnueckoi cucreme:

ONMKCHIBATH W  XapakTepu3oBaTh TabmuuHyro @opmy Ilepuonnyeckoil cucTeMbl
XUMHUYECKHUX OJJIEMEHTOB: pa3iMyaTh MOHSTHUS «rJaBHas mnoarpynna (A-rpymma)» u
«mro0ouHas noarpynmna (b-rpymnmna)», «Manbie nepruoab» U «O0NbIINE EPUOIBIY;
COOTHOCHUTh 00O3HauYeHMs, KOTOpble HMMeroTca B Tabmune «llepuonmyeckas cuctema
xumuyeckux oanemeHTtoB JI. M. MengeneeBa», ¢ 4YHUCIOBBIMH XapaKTEPUCTUKAMMU
CTPOEHHUS aTOMOB XHUMHUYECKUX OJJIEMEHTOB (COCTaB M 3apsii sapa, oOIlee YHucIio
3JIEKTPOHOB U pacnpeAesieHUue X M0 AIEKTPOHHBIM CIIO0SIM);

OOBSICHATH CBS3b MOJIOKEHMS 3reMeHTa B [leproanueckoil cucreMe ¢ pacnpenieneHuemM
AJIEKTPOHOB 10 SHEPTreTUUYECKUM YPOBHSIM, MOIYPOBHSIM U OpOUTANISIM aTOMOB IMEPBBIX
YETBIpEX MEPUOLOB;

KJIacCU(UIUPOBATh XUMUYECKUE 3JIEMEHTHI, HEOPraHMUECKHEe BEIIECTBA, XMUMHUYECKHE
peakiMu (IO YUCIYy M COCTaBY YYacTBYIOIIMX B PEAKIMU BELIECTB, MO TEIIOBOMY
sbdexry);

XapakTepu3oBaTh (OMHUCHIBaTh) (U3WYECKHME M XUMHUYECKHE CBOWCTBA TMPOCTHIX U
CIIO)KHBIX BEIIECTB: KHUCIOpOJa, BOJOPOJA, BOJBI, OOIIME XMMHUYECKHE CBONCTBA
OKCHJIOB, KHCIIOT, OCHOBAaHUI U COJIEM, TEHETHUYECKYIO CBSI3b MEXKAY HUMH, ITOATBEPK1as
IIpUMEpPaMU MOJIEKYJISIPHBIX YPABHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKLINAN;
ONMMCBIBATh POJIb KHUCIOPOJA, BOJOPOAA W BOABI B NPHUPOAHBIX MPOLECCAX, B KUBBIX
OopraHusmax, UX IPUMEHEHHE B PaA3]IMYHBIX OTPACIAX IMPOMBILIJIEHHOCTH, BO3MOXKHOE
HCIIOJIb30BAHUE B COBPEMEHHBIX TEXHOJIOTUSX;



e OOBSICHATh W TPOTHO3MPOBATH CBOWMCTBA BEIIECTB B 3aBUCHMOCTH OT HMX COCTaBa H
CTPOEHHUS, BO3MOXXHOCTH IPOTEKAaHUS XUMMUYECKMX IPEBPALICHUH B pa3IMUHBIX
YCIIOBMSIX;

® BBIUUCIATH OTHOCUTEIbHYIO MOJIEKYJSIPHYIO M MOJISIDHYIO MacChl BEILECTB, MOJIIPHYIO
Maccy CMeCH, MOJIbHYIO J0JII0 XMMUYECKOI0 3JIEMEHTAa B COEAMHEHUH, MaCCOBYIO JOJIIO
XMUMHAYECKOTO 3JIeMEHTa 1O (popMylsie COCTUHEHHUs, HAXOAUTh MPOCTEHUIIYI0 (GopMyiry
BELIECTBA 110 MACCOBBIM MJIM MOJIBHBIM JIOJISIM 3JIEMEHTOB, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBOpe, MOJISIPHYIO KOHIIEHTPALMIO BEIIECTBA B PAacTBOpPE, IMPOBOJIUTH PAaCUEThl 110
YpaBHEHUSIM XMMHUYECKOH peaKkuH;

® [IPUMEHSATb OCHOBHBIE OINEPALUU MBICIUTEIBHON JEATEIbHOCTH — aHAJIU3 U CHHTE3,
CpaBHEHME, 000OILIeHHE, CUCTEMATH3alMI0, KIACCU(PHUKAINIO, BBIABICHHE NPUUYUHHO-
CIEACTBEHHBIX CBSI3€M — I WM3YyYECHHUS CBOMCTB BEUIECTB M XUMHUYECKUX PEAKLIHUM,
€CTECTBEHHO-HAY4YHbIE METO/Ibl II03HAHUS — HAOJIOJEHUE, U3MEPEHUE, MOJIEIINPOBAHUE,
HKCHEPUMEHT (peallbHbI U MBICJICHHBIH) — JUI1 OCBOCHUS y4EOHOT0 COJIepKaHMS;

® pacKpblBaTh CYIIHOCTb IIPOLECCOB OKUCIEHHSI M BOCCTAHOBJIEHHS, COCTaBIISTH
YpaBHEHMsS  IMPOCTBIX  OKUCIIUTEIbHO-BOCCTAHOBUTENBHBIX  peakuui  (MeToJoM
3JIEKTPOHHOTO OajnaHca);

® YCTaHABJIMBATh CBSI3U MEXJAY pealbHO HAOJII0JAaeMbIMU XMMHUYECKMMHU SIBJICHUSMHU U
nporeccamMy, TPOUCXOSIIMMH B  Makpo- W MHKPOMHUpPE, OOBSCHATH TNPUYMHBI
MHOT000pa3usi BEUIECTB, COOTHOCHUTh XHMHUYECKHE 3HAHHWS CO 3HAHHUAMHU JIPYTUX
y4eOHBIX IPEAMETOB;

e coOmojgaTh mnpaBuia Oe3onmacHOM pabOTHl B J1IAOOpPAaTOpPUM MPU  MCIOJIb30BAHUU
XUMHUYECKON MOCYyIbl U 000pyIOBaHMA, a TaKXKe MpaBHuiia OOpaIleHusl ¢ BEIIeCTBAMH B
COOTBETCTBUM C MHCTPYKIHSAMU BBIOJHEHUS J1a0OPATOPHBIX OMBITOB M MPAKTHUYECKHX
paboT MO MOJTYYEHUI0 M COOMPAHUIO0 Ta3000pa3HBIX BEIIECTB (BOIOPOJA W KUCIOPOJIA),
IIPUTOTOBJIEHUIO PAacCTBOPOB C OINpPEIECICHHOW MAacCOBOM [JOJIEM pPacTBOPEHHOIO
BEILIECTBA, PEIICHUIO DJKCIEPUMEHTAIbHBIX 3aJad M0 TeMe «(OCHOBHBIE KJIacChl
HEOPraHUYECKUX COCTUHEHMI;

® JIEMOHCTPHpOBATh BJAJE€HHE OCHOBAMH XHMMHUYECKOH TIpPaMOTHOCTH, BKJIIOYArOIEH
yMeHHusi 0e30IacHOrO OOpallleHUsi C BEIIEeCTBAaMM, HCIOJIb3YEMBIMH B ITOBCETHEBHOM
KU3HU, a TakKe 3HAHWE TMpaBWI IIOBEJIEHUS B IENAX COEepeXeHUs] 30pOBbS U
OKpY>KaloIlEeH Cpeibl.

K xoniy oOyuenus ¢ 9 knacce y oGy4aromerocst Oyayt copMupoBaHbl cleayromue

MPEeMETHBIEC PE3YIbTaThl U3YYEHHSI XUMUU Ha YIIIyOJCHHBIM YPOBHE:

® DPACKpBIBaTh CMBICI OCHOBHBIX XMMHYECKHUX MOHATUH: XMMHUYECKHH >JIEMEHT, aToM,
MOJIEKYJa, HOH, KaTHOH, aHUOH, J3JIEKTPOOTPULIATEIbHOCTh, CTENEeHb OKHUCICHHUS,
XUMHUECKas peakius, TermaoBoi 3¢ (deKT peakiiuu, MoJib, MOJISIPHBIA 00BEM, pacTBOp;

® DJIEKTPOJIMTHI, HEIJIEKTPOIMUTHI, JIEKTPOIUTHUUYECKAs TUCCOLMAIUS, PEaKIMH HOHHOTO
oOMeHa, THUIpOJN3 coyield, oOpaTHUMble W HEOOpaTHUMbIE pEaKLUU, OKUCIUTEIHHO-
BOCCTAHOBUTENIbHBIE  pEAKLMU, OKUCIUTENb, BOCCTAHOBUTENb, OKHCIEHHE U
BOCCTAQHOBJICHHME, JJIEKTPOJIU3, auIOTpomus, aM(pOTEpHOCTb, XHMHYECKas CBs3b
(koBaJIeHTHasi, HWOHHAs, MeTa/NIM4yecKas), MEXKMOJIEKYISIpHbIE  B3aHUMOJCHCTBUS
(BomoponHas  cBsizb, cuibl  Bau-mep-Baanbca),  KOMIUIEKCHBIE — COEAMHEHHS,
KPUCTAJUIMYECKUE peIIeTKn (MPUMUTHBHAsS KyOudeckas, OOBEMHO-IICHTPUPOBAHHAsS
KyOudeckas, rpaHelleHTpUPOBaHHAas KyOMUYecKasi, FeKcaroHajabHas III0THOYIaKOBaHHAs),



KOppO3HUsl METAJJIOB, CIUIaBbl; CKOPOCTh XMMHUYECKOM PpEaKIMH, KaTallu3, XMMHYECKOE
paBHOBECHE, 3JIEMEHThl XMMHYECKOM TEPMOJMHAMUKU KAK OJHOU W3 TEOPETUUYECKUX
ocHoB xumuu; ITJ1K;

WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XWMHUYECKHX IOHATHUM M NPUMEHSATh 3TH
MOHSATHUS MPU OMKMCAHUU BEIIECTB U UX MPEBpAICHUN;

WCIIOJIb30BaTh XMMHYECKYI0 CHUMBOJIMKY JJIs COCTaBlIeHUsS (OpPMYyJT BEIIECTB U
YpPaBHEHUN XUMUYECKUX PEAKLIU;

ONPEIEIATh BAJIGHTHOCTh U CTEMEHb OKUCIICHUSI XMMHUUECKUX 3JIEMEHTOB B COCITMHEHUSIX
Pa3IMYHOTO COCTaBa, MPUHAJICHKHOCTh BEIIECTB K OMPEIEICHHOMY KJIAcCy COCAMHEHUHN
no ¢opmynaMm, BUAbl XUMHUYECKON CBA3M (KOBaJCHTHON, MOHHOW, METaNIMYECKOH) B
HEOPraHUYECKUX COEAMHEHUSIX, 3aps] UOHA M0 XMMHUYECKON QopMmyse, XapakTep Cpebl
B BOJHBIX PACTBOpPaX HEOPraHUYECKHX COCIAMHEHHM, TUI KPUCTAJUIMYECKOW PEIICTKH
KOHKPETHOT'O BEIIECTBA;

packpsiBaTh cmbici llepuoamyeckoro 3akona [[. M. MenpaeneeBa u AEMOHCTPUPOBATH
€ro NOHUMaHUe:

ONMCHIBATH W XapaKTepu3oBaTh TabmuuHyro Qopmy I[lepuonnyeckoil CHCTEMBI
XUMUYECKHUX DJIEMEHTOB: pa3inyarth NOHATUSA «A-rpynmna» u «b-rpynmay, «maible
MEPUOBI» U «OONbIINE TIEPUOIBIY;

OOBSICHATH CBS3b MOJOXKEHHS d1eMeHTa B lepuoanueckoil cucreme ¢ pacmnpeaeneHuemM
AJIEKTPOHOB MO SHEPTeTUYECKUM YpPOBHSM, MOIYPOBHSIM U OpOUTAISIM aTOMOB IMEPBBIX
YEThIpEX MEPUOIOB;

BBIIETISITH O0IIKE 3aKOHOMEPHOCTH B U3MEHEHHH CBOICTB AJIEMEHTOB M UX COEIMHEHUN
(KUCTTOTHO-OCHOBHBIX M  OKHCJIMTEIIbHO-BOCCTAHOBUTEIBHBIX CBOWCTB OKCHUIOB H
THAPOKCHJIOB) B MpeJeiax MaJIbIX MEPHOJIOB U TIABHBIX MOJATPYII C YU€TOM CTPOCHHS
HX aTOMOB;

pPacKpbhIBaTh CMBICT TEOPUU DIEKTPOJUTUUECKOW UCCOIMAIlMU, 3aKoHa l'ecca W ero
CIE/ICTBHI, 3aKOHa JCHCTBYIOUIMX MAacC, 3aKOHOMEPHOCTEH HW3MEHEHHUs CKOPOCTHU
XUMUYECKON pEeaKIMi, HaMpaBJICHUS CMEIICHHS XUMHUYECKOTO paBHOBECHS B
3aBUCUMOCTH OT Pa3IUYHBIX (haKTOPOB;

KJIaCCU(PUIIUPOBATh XUMUUYECKHE DJIEMEHTBI, HEOPTaHUUECKHE BEIIECTBA, XUMHUUYECKHE
peaknuu (10 YHCIY U COCTaBy Y4YacTBYIOIIMX B PEAKIUHU BEIIECTB, MO TEILUIOBOMY
a¢dekTy, 1Mo arperaTHOMY COCTOSIHUIO PEareHTOB, IO U3MEHEHHUIO CTeTeHEeW OKUCICHUS
XUMHYECKHUX 3JIEMEHTOB, IO 0OPATUMOCTH, TI0 YYACTHIO KaTalu3aTopa);
XapaKTepu30BaTh (OMHCHIBATH) OOIIME XUMHUYECKHE CBOWCTBA BEIIECTB Pa3IMYHBIX
KJIaCCOB HEOPraHMYECKUX COEIMHEHHM, MOJITBEpXkAasi HSTO OMNHCAHHE NpUMEPAMH
MOJICKYJIIPHBIX ¥ HOHHBIX YPaBHEHUN COOTBETCTBYIONIUX XUMHUYECKUX PEAKITHIA;
COCTABJISITh YPABHEHUS: AJIEKTPOJUTUUECKON TUCCOIMAIMU KUCIOT, IIEJIOoUel U COJIeH;
MOJHBIE W  COKpAIllEHHBIE YpPaBHEHMsI pEaKIWii HMOHHOTO OOMEHa;, peakIwii,
MOATBEPXKJIAIOIINX  CYHIECTBOBAHWE TE€HETUYECKOW CBA3M MEXIY BEIEeCTBAMH
Pa3IMYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTh MPOILIECCOB TMAPOIU3A CONEH MOCPEACTBOM COCTABIICHUS KPATKUX
WOHHBIX W  MOJIEKYJSIDHBIX yYpaBHEHUH peakiui, CYIIHOCTb OKHCIHUTEIbHO-
BOCCTAaHOBUTEJIbHBIX PEAKIUIl MMOCPEICTBOM COCTABJICHMS AJIEKTPOHHOrO OajaHca 3THX
peaKIuii;

MPEACKAa3bIBATh XapaKTep CPellbl B BOAHBIX PACTBOPAX COJIEH;



XapaKTepu30BaTh (OMHUCHIBATH) (PU3NUYECKIE U XUMUYECKUE CBOWCTBA MPOCTHIX BEIIECTB
(kucmopon, o30H, rpaduT, anmas, KpeMHui, 0op, azor, (ochop, cepa, xiop, HATPHIA,
KaJIN, MarHui, KaJIbIIMKA, aTFOMUHUH, KeJIe30, MeJlb, IIMHK, cepeOpo) U 00pa3oBaHHBIX
MMU CJIOXKHBIX BEIIECTB, B TOM YHCJIE MX BOJHBIX PacTBOPOB (aMMHAK, XJIOPOBOJIOPOI,
cepoBogopor, okcunabl yriepoaa (II, 1V), kpemuus (IV), azora (I, II, III, IV, V) u
docdopa (II1, V), cepur (IV, VI), cepuucras, cepHas, azotHas, ¢ocdopHas, yrojibHas,
KpEeMHUEBasi KHUCIOTbI, OKCUIBI U THAPOKCHAbI MeTamuioB [A—IIA-rpynm, amomunwus,
meau (II), nunka, xenesa (II u I11));

MOSICHATh COCTaB, OTHEJIbHBbIE CHOCOOBI TMONYYEHHS U CBOMCTBA CIIOXKHBIX BEIIECTB
(KuCIOpoaCcOoaepIKAIIME KUCIOTHI XJIOpa, a30TUCTas, OOpHas, YKCYCHAash KHUCIOTHI M UX
conu, ranorenuasl kpemuus (IV) u ¢ochopa (111 u V), oxkcun u ruapoxcun xpoma (II0),
MepMaHraHaT KaJlus;

OIHMCHIBATh POJIb BAXHEHININX M3Y4aeMbIX BEIISCTB B MPUPOTHBIX MPOIECCaX, BIUSHUE
Ha >KMBBIE OPTaHU3MBI, IPUMEHEHHUE B PA3IUYHBIX OTPACISIX SKOHOMUKH, UCIOJIb30BaHNE
JUIS CO3JJaHMsI COBPEMEHHBIX MAaTEPHAJIOB M TEXHOJIOTHA;

MIPOBOANUTh PEaKIUU, MOATBEPKAAIOIINE KaYyeCTBEHHBIH COCTAaB PA3IMYHBIX BEIIECTB,
pacro3HaBaTh ONBITHBIM IYTEM COJEpIKAIIMECs B BOJHBIX PacTBOpPax HOHBI: XJIOPHU-,
Opomua-, momua-, cyinbdar-, docdar-, kapOOHAT-, CHIMKAT-, CYIb(UT-, CYIbOUI-,
HUTPAT- W HUTPUT-UOHBI, TUIPOKCUI-HOHBI, KATHOHbI aMMOHHUS, MAarHHs, KaJbLIU,
aFOMUHUS, Kene3a (2+) u xenesa (3+), menu (2+), HUHKA;

OOBSICHSTE W TPOTHO3MPOBATh CBOWCTBA BAKHEUIINX HM3y4acMbIX BEIICCTB B
3aBHCHMOCTH OT MX COCTaBa M CTPOEHUs, IPUMEHEHHE BEIECTB B 3aBUCHMOCTH OT HX
CBOWCTB, BO3MOYKHOCTh MPOTCKAHUSI XUMHYECKHUX MTPEBPANICHUH B Pa3IMYHBIX YCIOBUIX
Ha OCHOBE PACCMOTPEHHBIX 3JIEMEHTOB XUMUYECKOW KHHETUKH U TCPMOTMHAMUKH,
BBIYHCIISATh OTHOCHTEIBHYIO MOJICKYJISIPHYIO ¥ MOJISIPHYIO MAacChl BEIIECTB, MaCCOBYIO
JOJTI0 XUMUYECKOTO DIIEMEHTa M0 (OpPMYJIe COeINHEHHsI, MAaCCOBYIO JOJIO BEIIECTBAa B
pacTBope, MOJBHYIO [IOJII0 XWMHYECKOTO »JJIeMEHTa B COCIWHEHUH, MOJSIPHYIO
KOHIIEHTPAIIMIO BEIIECTBA B PAacCTBOPE, HAXOAHWTH MPOCTEHIYI0 (hOpPMYITy BElIeCTBa IO
MAacCOBBIM WJIH MOJIBHBIM JIOJISIM JJIEMEHTOB, TPOBOJUTH PACUYECTHl 10 YPAaBHCHHSIM
XUMHYECKHX PEaKIMi C Y4eTOM HEJOCTaTKa OJHOTO0 M3 PEarcHTOB, MPAKTHYECKOTO
BBIXOJIa MPOJIyKTa, 3HAUEHUS TETIOBOTO 3(pdekTa peakinu, onpeneisTh COCTaB CMECei;
coOmofaTth mpaBwia Oe30macHO paboTel B J1a0OpaTOpuu MpPU  HUCHOIb30BAaHUU
XUMHYECKON MOCYABl U 000pPYIOBaHMs, a TaKKe MpaBuja OOpalleHUs] C BEUIECTBAMH B
COOTBETCTBUHM C MHCTPYKIIUSIMHU BBITIOIHEHUSI JTAOOPATOPHBIX OMBITOB U MPAKTHUECKUX
paboT MO MOJYYEHUIO U COOMPAHMIO Ta3000pa3HBIX BEIIECTB (aMMHAaKa M YTJIEKHUCIOTO
raza) W pENICHUIO OKCIECPHUMEHTAIBHBIX 337a4 [0 TeMaM Kypca, TPeICTaBIIATh
pe3ynbTaThl dKCIepUMEeHTa B (opme BBIBOJOB, J0KA3aTeNbCTB, TpadUKOB, TaOIUI] U
BBISIBJISITH SMIIUPUIECKHIE 3aKOHOMEPHOCTH;

MPUMEHSITh OCHOBHBIC OMNEPALMUA MBICIUTEIHHON JEATENbHOCTH (aHAIU3 U CHUHTE3,
CpaBHEHHE, OO0O0OIEHUEe, CHCTEMAaTHU3alHUI0, BBIABICHUE NPHIUHHO-CIICICTBEHHBIX
CBSI3€H) TP M3YUCHUH CBOMCTB BEIIECTB U XMMHUSCKHUX PEAKIIMA, BJIaIeTh €CTECTBCHHO-
Hay4YHBIMA METOJaMHU TO3HaHWsA (HAOMIOACHWE, W3MEpPEHUe, MOJICITUPOBAHHUE,
AKCIIEPUMEHT (peabHbI U MBICTICHHBIN);

MPUMEHSTHh MpaBuia 0e30MacHOro oOpalleHusi C BEIIeCTBaMH, HCIOJIb3YEMbIMU B
MOBCETHEBHON JKM3HM, TpaBUia TOBEACHHUS B IIENIAX COEpeKEHUs 370pPOBbsI U



OKpY’KaroIiel IpUPOAHOI cpellbl, TOHUMATh Bpel (OMacHOCTh) BO3JACHUCTBUS HA KHBBIC
OpPraHu3Mbl ONPEICICHHBIX BEUIECTB, MOSCHATh HAa MPUMEpaxX CIOCOObI YMEHBIICHUS U
MPEIOTBPAILICHUS UX BPEIHOTO BO3JICUCTBUS, 3HAYCHHUE KUPOB, OCIKOB, YIIIEBOIOB IS
OpraHu3Ma YeJIOBeKa;

UCIOJB30BAaTh  TOJYYEHHBIE  TPEACTaBICHUS O  cdepax  npodecCHOHATHHOM
NeSITeIbHOCTH, CBSI3aHHBIX C HAYKOW M COBPEMEHHBIMH TEXHOJIOTHUSIMH, KaK OCHOBY JIJIS
npoeCCHOHATLHON OPUEHTAIIMU | JJIi OCO3HAHHOTO BHIOOpA XUMHHU KaK MPOQPHILHOTO
mpeaMeTa Ipy IPOJoHKeHUN 00ydeHHsl Ha YPOBHE CpeIHEro o0Iiero oopa3oBaHus;
Y4acCTBOBATh BO BHEYPOUHOW IMPOEKTHO-HUCCIICIOBATEIILCKOM ACATEIIPHOCTH XUMHUECKON
U XUMHKO-IKOJOTHYECKONH HANpaBIEHHOCTH, MPUOOPECTH OMBIT MPOBEACHUS YIeOHBIX
WCCIICIOBAaHUI B YCJIOBHSX OOpa3oBaTENbHBIX OpPraHM3aIlMi, a TaKXKe OpraHu3alnui
(LICHTPOB) JOMOJHUTEIHLHOTO OOpPa30BaHUS JICTEH.

3. IOYPOYHOE IINTAHUPOBAHUE

8 KUIACC
e Koa- JJIeKTPOHHBbIE HU(POBbIE
/' Tema ypoka BO o0pa3oBaTejibHbIE
v 4yacoB  pecypchl
Paznean 1. [lepBoHavanbHble XUMUYecKHe NOHATHA (28 yacoB)
NOT Ne 3-23-2022 Xumus — BaxHas o0Omacte 1
€CTECTBO3HAHUS W  TPAKTHYECKOH  JIEATEIHHOCTH
1 yenoBeka. IIpeagMer xumuu. Poimb XUMUM B KU3HU bubnuorexa HOK
yeioBeka.  Kparkwe — cBejeHMss 00 — MCTOpHH https://m.edsoo.ru/ff0d210c
BO3HHUKHOBEHUS M PA3BUTHS XUMUU. XUMHUS B CHCTEME
HayK.
Tema wu BemectBa. Duszmyeckue U xumuyeckne 1
CBOWMCTBA BEIIECTB. ATpEraTHBIC COCTOSIHHS BEIIECTB.
[ToHsATHE O TEOPETUYECKUX M IMIHPUUYECKUX METOAAX
MO3HAHUS B €CTECTBEHHBIX Haykax. [IpencraBneHus: o
2 HAyYHOM T[I03HAaHWW Ha OJMIMPUICCKOM YpPOBHE:
Ha0JI0/IeHueE, U3MepeHue, IKCIIEPUMEHT,
MOJIETTUpOBaHue, BbIUMCIeHUE. lIpenctaBieHus o
HAyYHOM TIO3HAHUM HA TEOPETUYECKOM YpPOBHE:
HayuyHble (haKThl, MpoOIemMa, TUIO0Te3a, TEOPHS, 3aKOH.
[TonsTne o Meromax pabOTHl ¢ XUMHYECKUMH 1
BemectBamu. OO0OpyAOBaHUE MIKOIHHONH XUMHYECKOH Bubmioreka 1IOK
naboparopun. [lpaBuna Oe3omacHOro oOparmieHust ¢ https://m.eds00.ru/ff0d227e
3 BEIIECTBAMH ¥ JIAOOPATOPHBIM  O0OpPYAOBaHUEM.
[TpakTuueckas padora Ne 1 mo teme "[IpaBuna paboTsl
Bp Ha6opaTOpi Moou mpuéwb O%pameHl;H c https://m.edsoo.ru/ff0d23dc
naboparopHbM obopynoBanuem" MOT Ne 3-25-2022
Yuctele BemiecTBa W cMec. Ilpupoassle cmecu: 1 bubnuorexa LIOK
4 BO3/YX, NMPUPOJAHBIA Ta3, He(Th, MPHUPOTHBIC BOJIEI, https://m.edsoo.ru/ff0d28c8

TOpHBIC TIOPOJIbI U MUHEpaJbl. [IOHSITHE O TOMOT€HHBIX https://m.edsoo.ru/ff0d23dc



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d23dc

U TeTeporeHHblx cMmecsax. CrnocoObl paszeneHus
cmeceit. Ouncrtka Bemects. [IpakTuyeckas padora Ne 2
o teMme "Paspenenue cmeceir " MOTNe 3-24-2022, 3-
25-2022

BemecrBa um Xxumudeckue pEaKknuu. ATOMBI M
MOJIEKYIJIBI. Xumuueckue DJICMCHTBI. CHMBOJIBI
XHUMHUYCCKUX  OJICMCHTOB. HpOCTBIe n  CIIOXHBIC

bubnuoreka LHOK

> BemiecTBa. Meraibl M HeMeTaUIbl.  BerecTsa ttps://m.edso0.ru/tf0d2a6e
MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOIO CTPOEHHs. SI3bIK https://m.eds00.ru/ff0dZhed
XUMHUU. ICTOUHMKY XMMHUYECKON MH(DOPMaLUH.

5 Xumunyeckass (popmysna. 3aKOH MOCTOSIHCTBA COCTaBa bubnmnoreka HOK
BEIIECTB. https://m.edsoo.ru/ff0d2eae
OtHocuTenpHass aroMHas Macca. OTHocUTEIbHAs bubmmoreka HOK

7
MOJICKYJIIpHAsi Macca. https://m.edsoo.ru/ff0d323c

3 Pacyer  OTHOCUTENBPHOM  MOJEKYJISIPHOW  Macchl
BELICCTB

bubmmoreka HOK
9 MaccoBast 10J11 XUMHUYECKOI'0 JIEMEHTA B COEAMHEHUN
https://m.edsoo.ru/ff0d350c

10 HaxoxzeHne MaccoBOM 10IM XMMHYECKOIO AJIEMEHTA
B COEJIMHEHUU

11 Haxoxnenue mpocrteiimeir ¢opMynsl BemliectBa o
MacCOBBIM JOJISIM 2JIEMEHTOB.

12 Haxoxnenue mpocrteiimeir ¢opMynsl BemiectBa Mo
MacCOBBIM J0JISIM 3JIEMEHTOB
BaneHTHOCTP  aTOMOB ~ XMMHYECKHMX  DJIEMEHTOB.

13 Ompenenenue BaJ€HTHOCTH 3JIEMEHTOB 1O (Gopmysiam
OMHAPHBIX COEANHEHHH

14 CocraBnenue ¢opMmyn OWHAPHBIX COEIUHEHUU TIO
BaJICHTHOCTH 2JIEMEHTOB.

bubmunorexa HOK
15 | KommuectBo BemectBa. Monbs. MosnsipHas Macca.
https://m.edso0.ru/ff0d5230
B3aumocBs3p  koimyecTBa, Maccl M 4HCIa

16 CTPYKTYPHBIX  €IMHHI] BemiecTBa. PacueTel 1O
(dbopMyniaM XUMHUYECKHUX COEAMHEHUH.

17 | Pacuetsl no popmysiaM XUMHYECKUX COCTUHEHUH.

18 MonsipHass Macca cMecu BemecTB. MonbHas J0JIst
XUMHYECKOT'0 3JIEMEHTA B COCMHEHHH.

19 Haxoxnenue mpocteiinieir (opMynsl BemiecTBa o
MOJIBHBIM JIOJISIM 3JIEMEHTOB.

OU3NYECKUE U XUMHYECKUE SBJIEHUA. XUMUYECKas
bubnuoreka LHOK
20 peakuumss M €€ IPU3HAKU. YCIOBHUS IPOTEKAHUS

XUMHYECKUX PEAKIIUH.

https://m.edsoo.ru/ff0d37fa



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa

[Ipaktuyeckas  pabora Ne 3. «HaOmonenue 1
21 ¢u3nYecKux U XMMUYEeCKHX sBieHui. Habmonenue u bubnuoteka HOK
ONUCAHUE TPHU3HAKOB INPOTCKAHHS  XHUMHUYECKUX https://m.edsoo.ru/ff0d3al16
peakmuiiy MOTNe 3-24-2022, 3-25-2022
3akOH COXpaHEHMs Macchl BewecTB. AToMHO- 1
22 MOJIeKyJISIpHiI teopus. JKuszHp u I[I:SITCJIBHOCTL M.B. bubamorera LOK
https://m.edsoo.ru/ff0d3b88
JlomonocoOBa.
23 XUMHYECKUE ypaBHCHHS. THIBI XUMHUECKUX peakiuii 1 bubnuoreka HOK
(coemuHECHHMS, PAa3IOKCHHS, 3aMEILICHHsI, 0OMCHA). https://m.edsoo.ru/ff0d3f34
24 [Ipaktuyeckas padora Ne 4 «Tumbl xumuueckux 1
peakmuiiy MOTNe 3-24-2022, 3-25-2022
25 | PacueTbl M0 XUMHUYECKUM YPABHEHUSIM. 1 bubmorexka LOK
https://m.edsoo.ru/ff0d5708
26 Pacuersl 10 XUMUYECKUM YPABHEHUSM. . bubamoreica HOK
https://m.edsoo.ru/ff0d5708
57 O6oOmenne W cucreMaTw3anus 3HAHUH 1O Teme 1
«[lepBoHaUaNbHBIE XUMUYECKUE TTOHATHUS
58 Kontponbhass pabora Ne 1  «IlepBonavansbie 1 bubmnoreka LTOK

XUMHNYCCKUC ITOHATHA

https://m.edsoo.ru/ff0d4290

Paznen 2. BaxkHeiime npeacraBuTe/ M HeOPraHMyecKux BemecTs (43 yaca)

29

30

Pabora Hajg ommOkaMu KOHTPOJBbHOM paboTsl Ne 1.
IIpeacraBnenus o rasax. Bosmyx — cMech rasos.
CocraB Bo3ayxa. 3akoH ABoraapo. MosspHblli 00BEM
ra3os.

OrtHocuTenbHas IUIOTHOCTH OHp CACIICHUC

OTHOCHUTEJIBbHOU MOJ'ICKy.]'IHpHOﬁ MacCcChbl ra3oo6pa3Hor0
BEIIIECTBA M0 U3BECTHOM OTHOCUTEIBHOM IIJIOTHOCTH.

ra3oB.

1

bubnuoreka HOK
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d542e

31

OObEMHBIE OTHOLIEHWS] Ta30B NPU XUMHUYECKUX

peaKknugXx.

32

33

Kucnopox — »o7IeMEHT ® TPOCTOE  BEMIECTBO.
Haxoxnenune xucinopoga B mpupone. Ilpumenenwue
KHUCJIOPO/a.

Crioco0Obl TMOy4YeHUs KHUCIOpoaa B JabopaTopuu H
npoMelieHHocTd.  [loHaTtne o
KpyroBoport kucnopoaa B mpupoe.

KaTaJ3aTope.

bubanoreka HOK
https://m.edsoo.ru/ff0d4614

bubanoreka HOK
https://m.edsoo.ru/ff0d497a

34

35

Ou3nyeckue MW XHMHUYECKHE CBOWMCTBAa KHCIOPOJA.
[Ipoueccs! okucnenus B )kuBou npupoae. OKcHuibl.

JlaGopatopnas pabora Ne 1 «Ilonyuenue, cobupanue,
pacro3HaBaHWE W W3Y4YE€HHE CBOWCTB KHCIOPOJa,
HaOJTI0/ICHNEe B3aNMOJICHCTBHS BEUIECTB C KHCIOPOJIOM
U yCJIOBUN BO3HHKHOBEHHS M MPEKPALICHUS TOPECHUS»

NOTNe 3-24-2022, 3-25-2022

bubnuoreka LHOK
https://m.edsoo.ru/ff0d4ae2



https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4ae2

36

O30H — aWIOTpONHas MOIU(HUKALHUS KUCIOPOA.

O30HOBBIM  CJIOH, €ro 3HadYeHWe i JKUBBIX

opranu3MoB. Pa3pynieHue 030HOBOTO €05l

[

bubnuoreka LHOK
https://m.edsoo.ru/ff0d6342

37

38

Tennooi ahdexr XUMUYECKON peaKiuu,
TEPMOXUMHUECKUE YpaBHEHHUA, 9K30- u
SHJOTepMUYecKHe peakuuu. Tommso. Mcnonb3oBanue
yIasi U MeTaHa B KauecTBE TOIUIMBA. 3arps3HEHHe

Bozayxa. [lonsitue o mapHukoBoM 3¢ dekre.

Bomopon — 9neMeHT W MPOCTOE  BEIIECTBO.
Haxoxxnenue Bopopona B Mmpupojae, NPUMEHEHHUE
Bojopoaa. Mcrnonb3oBanue BOJgOopoAa B KadecTBE
TOIJINBA.

bubnuoreka LHOK
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a

bubnuoreka LHOK
https://m.edsoo.ru/ff0d4dd0

39

40

duznyeckue M XUMUYECKHE CBOﬁCTBa, CIIOCOOBI

IMOJIYYCHHA BOAOPOAA.

JlaboparopHnas pabora Ne 2 «[lomyuenue, coOupanue,

pacriozHaBaHME€ U M3Y4YEHUE CBOMCTB BOAOPOAA»
NOTNe 3-24-2022, 3-25-2022

bubnuorexa HOK
https://m.edsoo.ru/ff0d4dd0

bubnuorexa HOK
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42

41

Bonma. ®wusuueckme cBoMcTBAa BOJbl. Boga Kak
PacTBOPUTEIb. PactBopbI. Hacrimennsle u
HEHACHIIICHHBIC PAaCTBOPHI. PacCTBOpUMOCTD BEIIECTB B
Boje. DakTOphl, BIHUSIONIME HA PACTBOPUMOCTH
TBEPJbIX U Ta3000pa3HbIX BemecTB. Poiab pacTBOpoB B

MpUPOAC U B ) KU3HU YCIIOBCKA.

bubnuoreka HOK
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d5b40

42

CriocoObl  BBIpaKEHUS KOHIIEHTpAIlMM pPacTBOPOB:

MaccoBasa O0Jis1 paCTBOPCHHOI'O BCIICCTBA.

43

44

CnocoObl BBIPAXKCHUA  KOHLCHTpPALIMK  PaCTBOPOB:

MOJIIpHasA KOHICHTpAIl .
Pemenue paCdYCTHBIX 3aaa4 IO TEME «Croco0bl
BBIPpAXKCHUS KOHIOCHTPALUN>

45

[IpakTnueckass pabora Ne 5

PacTBOPOB C ONPEIETEHHON MOJIAPHOW KOHIIEHTpAIMEH

«IIpuroroBiienue

pactBopeHHoro BemiecTBa» MOTNe 3-24-2022, 3-25-
2022

46

47

XuUMHUeCcKHe CBOMCTBa BOJbL. JlaGoparopnas pabota
Ne 3  «BsaumMmopneiicTBHe BONBI C  MeETajlJIaMH)»
KpyroBopor Boasl B  mpupone.  3arps3HEHUE
MPUPOAHBIX BOJ. OXpaHa U OYMCTKA MPUPOJTHBIX BOJ.
HNOTNe 3-24-2022, 3-25-2022

Knaccudukanus HEOPraHUYECKUX COCIMHCHHUM.
[ToHsiTHE O KHCIIOTaX W COJAX, OCHOBaHUSAX. [loHsATHE
00 MHIUKaTOpax.

bubnuoreka LHOK
https://m.edsoo.ru/ff0d50d2

48

Oxcunel. Knaccudukanus OKCHAOB: cOIe0Opasyronme

bubnuoreka LHOK



https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d50d2

(ocHOBHBIE, KHCJIOTHBIE, am(oTepHBbIE) u

HecoseoOpasyronme. MexIyHapoaHas HOMEHKIIATypa
OKCH/IOB. TpuBuanbHbIE Ha3BaHUSA OKCHU/IOB.
O3HakoMJIeHHE ¢ 00pa3liaMHu OKCHJIOB U OMHCAHUE UX

CBOICTB

https://m.edsoo.ru/ff0d664e

49

50

@u3nyeckue M XapaKTepHbIE XMMHUYECKHUE CBOMCTBA
OKCHJIOB (B3aMIMOJICHCTBHE C BOJOW, C KHUCIOTAaMU H
OCHOBAaHUSAMH, C Jpyrumu oxcujpamu). [lomyuenue
OKCHJIOB.

JlabopaTopHas pabora Ne 4 «XuMHUUYECKHE CBOWMCTBA
okcunoB» MOTNe 3-24-2022, 3-25-2022

bu6nmoreka [IOK
https://m.edsoo.ru/ff0d664e

51

52

53

O0001IeHMEe W CHCTEMATH3alMsa 3HAHWU II0 TEME
«XHUMUYECKHUE CBOMCTBA OKCHIOBY

[lonatne O TIHMIPOKCHAAX —  OCHOBaHMSIX U
KHCIIOPO/ICOACpIKAILIUX KHUCJIOTaXx. Kucnotsr.
Knaccudukanums KHCJIOT. MexnyHapoaHas
HOMEHKJIaTypa U TpPUBUAIbHbIE Ha3BaHUSA KHCIOT.
[Tonmyyenue kucnot. Kucinotel B npupojie, npuMeHeHue
BOKHEUIINX KUCIOT.

dusznyeckue MW XUMHYECKHE CBOMCTBA  KHCJIOT
(B3ammojielicTBE C  METaulaMH, C  OKCHJaMH
METaJUIOB, OCHOBAaHUSIMU U COJSIMHU). Psim akTHBHOCTH
metamnoB H.H. bekerona.

bubnuoreka HOK
https://m.edsoo.ru/ffOdfee2

bubmnorexa HOK
https://m.edsoo.ru/ffOdfee2

54

55

56

JlabopaTopHas pabotra No 5 «XuMuueckue CBOMCTBa
kuciior» MOTNe 3-24-2022, 3-25-2022

O0001IeHEe ¥ CHUCTEMATHU3alMs 3HAHUNA [0 TEME
«XUMHYECKUE CBOUCTBA KUCIOT

OcnoBanus. Krnaccudukaiuss OCHOBaHWM: IIETOYH U
HEpPacTBOPUMBIE MexnayHnapoaHnas
HOMEHKJIaTypa OCHOBaHUW. TpuBHAIbHbIE Ha3BAHMS
OCHOBAaHH.

OCHOBAHUA.

bubnuoreka HOK
https://m.edsoo.ru/ff0d67ca

57

[lenoun, ux cBOWCTBA U CIOCOOBI MOTYYEHHUS.

bubanoreka HOK
https://m.edsoo.ru/ff0d67ca

58

59

HepactBoprumble ocHOBaHMsI, UX CBOMCTBA M CIOCOOBI
MTOJTyYEHUSI.

Jlaboparopnas pabora Ne 6 «XuMuYecKue CBOIWCTBA
ocHoBauuii» MOT Ne 3-24-2022, 3-25-2022

60

O000111eHEe W CHCTEMATH3alMsi 3HAHUH II0 TEME
«XUMHAYECKHE CBOMCTBA OCHOBAHMI)Y

61

AMpoTepHOCTb. [lonstue 00

THAPOKCHIAX

aM(pOTEepHBIX

62

XWMHYECKHE CBOMCTBA aM(pOTEPHBIX BEIIECTB M HX



https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca

HOJIy4YCHHUE.

63 Comu wu wux wiaccubukauua. MexayHapoHas bubnuorexa HOK
HOMEHKJIaTypa cosieil. TpruBHaIbHbIC HA3BAHUS COJICH. https://m.edsoo.ru/00ad9474

64 Pu3nyecKue U XapakTepHble XUMUYECKHUE CBOMCTBA HA
npumepe cpennux coje. [lomydenue coneil.

65 Jlaboparopnas pabora Ne 7 «XuMHUYECKHE CBOWCTBA
coneity MOTNe 3-24-2022, 3-25-2022

66 OO6oOmienne W cUcTeMaTH3alus 3HAHUM 10 Teme
«XUMHUYECKHUE CBOMCTBA COJIEN»

67 ['eneTnueckas CBSI3b MEXKY KJIaCCaMHU bubnuorexa HOK
HEOPraHUYECKUX COETUHEHHUI. https://m.edsoo.ru/00ad9a50
[IpakTrueckas pabora Ne 6 «Pemenune
SKCIIEPUMEHTAJbHBIX 3a7a4 1o TeMe «OCHOBHbIE bubnmnoreka HOK

68 KJIaCcChl Heopranmdyeckux coegauHenuii. MOTNe 3-24- https://m.edsoo.ru/00ad9b7c
2022, 3-25-2022
O6oOmieHne W cUCTeMaTH3alus 3HAHUH 10 TeMe

69 «Baxcllfeﬁmne HpeIICTaBI/IT;jII/I HEOPraHUYEeCKUX bubmorexa oK

https://m.edso0.ru/00ad9ch2
BELIECTB
O6oOmieHne W cUCTeMaTH3alus 3HAHUH 10 TeMe
70 «Ba)KIIfeI?ImHe HpC}lCTaBI/IT;'II/I HEOPraHUYECKUX bubmorexa oK
https://m.edsoo.ru/00ad9ch2
BELIECTB
71 KonrponbsHast pabotra Ne 2 mo Tteme «Baxneimme 1 bubnuoteka HOK

MMPpEACTABUTCIIM HCOPTraHUYICCKUX BCIICCTB»

https://m.edsoo.ru/00ad9ela

Pasznen 3. Ilepuoanueckuii 3akon u Ilepuoauyeckass cucremMa xumuueckux iementoB JI. WU.
MennaeneeBa (31 yac)

PabGora Han ommOkamMu KOHTpodbHOM paboTel Ne 2. 1

[lepBble MONBITKM  KJIACCU(PHUKALMM ~ XUMHUYECKUX
anemeHToB. [loHsTMe o Trpymmax (ceMeicTBax)

bu6nuoreka [IOK
https://m.edsoo.ru/00ad9ffa

72 CXOJIHBIX DJIEMEHTOB: LIETOYHBIX "
MIEIOYHO3EMETFHBIX MeTalllaX, TalloreHaX, WHEPTHBIX https://m.edsoo.ru/00ada52¢
(6maropoaHbBIX) razax. JIEMEHThI, KOTOpbIE 00pa3yroT
amoTepHbIC OKCUIBI U TUAPOKCHUJIBL.
Ilepuognueckuit 3akoH. OtkpeiTHe Ilepuoanueckoro
3akoHa. llepuonuueckas  cucremMa  XMMHYECKUX
73 anemenToB J[. 1. MenneneeBa. Kopotkonepuoanas u bubnmnoreka HOK
JuHHOTIEpruotHas Gopmbl Tabmuisl «llepuoanueckas https://m.edsoo.ru/00ada52c
cucrtema xumuueckux snemeHToB . M. MenneneeBay.
[Tepuonst u rpymimsl (A- u b-rpymmsr).
24 Crtpoenue atomoB. CoctaB aTOMHBIX sifep. M3o0Torbl. bubnuoteka HOK
PangnoakTHBHOCTE. https://m.edsoo.ru/00ada342
75 DNeKTpOHBI. DJIEKTPOHHAS OpOUTAb. DHEPTeTUUECKUE bubnuoteka HOK

YPOBHH M TOJYpOBHM aroma: s-, P-, O-opOuraiu.

https://m.edsoo.ru/00ada6bhc



https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc

76

77

DNEeKTpOHHBIE  KOH(QUTYypalMu W DJICKTPOHHO-

rpadudeckue GopMyIbl aTOMOB.
DJNEeKTPOHHBIE  KOH(QUTYpaluu |
rpadgudeckue GopMysIbl aTOMOB

SJICKTPOHHO-

DNEeKTpOHHBIE  KOH(QUTYypalM W DJICKTPOHHO-

rpaduveckue GopMysIbl aTOMOB

78

@U3NYECKUI CMBICH TMOPSAJAKOBOIO HOMEpPA, HOMEpaA
nepuoja M rpynmnsl aneMenTa. CTpoeHHue 3JEKTPOHHBIX
000J104eK aTOMOB TEepBhIX 20 XUMUYECKUX SJIEMEHTOB
Ilepnonnueckoir cucrembr JI. M. Menneneesa:
pacmpesiesnieHue  3JEKTPOHOB IO  JHEPreTHYECKUM
YPOBHSIM, MOAYPOBHSIM M opOutansMm. Dusznueckuit

CMBICJII HepI/IOI[I/I‘leCKOFO 3aKOHa.

1

bu6nmmoreka [IOK
https://m.edso0.ru/00ad9ffa

https://m.edsoo.ru/00ada52c

79

80

3aKOHOMEPHOCTH  WM3MEHEHHs  paauyca  aTOMOB
XUMHUYECKUX 3JIEMEHTOB, METaJUINYECKUX U

HEMETaAJNIMYSCKUX CBOMCTB IO rpyiimam 1 nepuojam.

W3MeHeHne KUCIOTHO-OCHOBHBIX CBOWCTB COEAMHEHUN
XMMHMYECKHX JJIEMEHTOB B IE€pUOJAaX U TIpymmax.
XapakTepucTUKa XHMHUYECKOrOo dJIEMEHTa II0 €ro
nonoxennto B [lepmomamueckoir cucreme JI. M.
Meneneesa.

bubmmoreka HOK
https://m.edso0.ru/00ada96e

bubnuoreka HOK
https://m.edso0.ru/00ada824

81

82

3nauenue [lepuonnyeckoro 3akona u Ilepuognueckoit
CUCTEMBI XMMUYECKHX JJIEMEHTOB JUISl PA3BUTHUS HAYKH
n mnpaktuku. JI. WM. MeHnngeneeB — ydeHBIH U

IrpaxJIaHUH.

XuMuyeckass CBsA3b. BHIBI XHUMHUYECKOM  CBS3H:
KOBAJIEHTHAsl  HENoJspHas  CBsA3b.  MexaHU3MBbI
0o0pa3oBaHMsI KOBAJIEHTHON CBS3U. ODJEKTPOHHBIE H
CTPYKTYpHBIE (JOPMYITBI BEIIECTB.

bubnuoreka HOK
https://m.edsoo.ru/00adaab9

83

84

85

XuMHueckass CBA3b. BuWIbl XWMHWYECKOW CBA3HU:

KOBaJICHTHAasA noJjisipHasd CBs3b.

DNEeKTPOOTPUIIATETLHOCTh XUMHUYECKUX JIEMEHTOB.
Xumuueckasi CBsA3b. BUabl XUMUYECKOI CBSI3U: MOHHAsS
CBs3b. MexaHu3Mbl O00pa30BaHHUS HWOHHOW CBS3U.
KatnoHs! 1 aHHOHBI.

O0001IeHME YW CHUCTEMATHU3ALMs 3HAHUNM [0 TEME
«XuMHnyeckas CBI3b»

bubnnorexa HOK
https://m.edsoo.ru/00adaab8

bubnuoreka LHOK
https://m.edsoo.ru/00adac34

86

Kpucrannuueckue u amopdHble BemiectBa. THIIBI
KPUCTAIJIMYECKUX  PEUIeTOK:  HMOHHAas, aTOMHasd,
MOJIEKYJISIPHAS U MX XapaKTEPUCTHUKHU.

87

CreneHn OKHCIICHHUA. Onpenenenue cTeIneHen

OKHCJICHHSA aTOMOB B 6I/IHapHBIX COCAUMHCHUAX.

bubnmoreka HOK
https://m.edsoo.ru/00adae28



https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adae28

OnpeneneHue  CTENEHEM  OKHUCIEHUS aTOMOB B

88
OMHAPHBIX COCANHEHHSIX.
89 Omnpenenenue CTENeHEW  OKHUCIEHUS aTOMOB B
OMHAPHBIX COCTUHEHUSIX.
OKHUCINTENFHO-BOCCTAHOBUTEIILHBIC CaKIIHH.
90  Ilpomeccol OKHUCJICHUS u BOCCTaHf)BJ'IeHI/ISI. bubanorexa LOK
https://m.edso0.ru/00adb076
OxucauTenu 1 BOCCTAHOBUTEIH.
CocraBieHne YpaBHEHUH MPOCTHIX OKHUCIHTEIBHO- Bu6muorexa [JOK
91  BOCCTAaHOBUTENIBHBIX PEAKLIUNA U PACCTAHOBKA B HUX https://m.eds00.ru/00adb076
KO3 PHUIHMEHTOB METOAOM 3JIEKTPOHHOTO OanaHca
CocraBieHne YpaBHEHHH MPOCTBIX OKHCIHTEIBHO-
92 | BOCCTAaHOBUTEIBHBIX PEAKLUMN M PACCTAHOBKA B HUX
KOX(PHUIHEHTOB METOAOM 3JIEKTPOHHOTO OanaHca
CocraBiieHne ypaBHEHHIl TMPOCTHIX OKUCIUTEIHHO-
93  BOCCTAaHOBUTENBHBIX pEaKUUWd U PACCTAHOBKA B HUX
KOX(PHUIHEHTOB METOAOM 3JICKTPOHHOTO OanaHca
[Ipaktnueckas pabora Ne 7  «OxucnurenbHo-
94 BoccTaHOBUTEIbHBIE peakiun»y MOTNe 3-24-2022, 3-
25-2022
95 O06o001enre 1 cucTeMaTu3anus 3HaHUH 3a Kype XUMUU bubnuorexa HOK
8 xmacca https://m.edso0.ru/00ad9ch2
96 O06001eHre U cucTeMaTU3alMsl 3HaHUH 3a Kypc XUMUHU
8 kiacca
96  TI'omoBas KOHTpOJbHAs paboTa
98  Pabora HaJ OMUOKaMU TOJI0BOI KOHTPOJILHOM PabOTHI bubmioreia LOK
https://m.edso0.ru/00adb33c
99 OO6oOmieHne W cucTeMaTH3alus 3HaHUM 1O TeMme bubnuotexa [HOK
«OCHOBHBIE KJIaCChl HEOPTAHUYECKHUX BEIIIECTBY https://m.edsoo.ru/ff0d61c6
100 Pemenue UpacquHHx 3aJad = 10  YPaBHEHUIO
XUMUYECKON peaKIiuu
101 Perenne vpacqume 3aJad = 10 YPaBHEHUIO
XUMHAYECKON peaKIim
102 Pemenne  pacueTHBIX  337a4 [0  YpaBHEHMIO

XMMHYECKON peaKiuu

Hroro: 102 yaca

9 KJIACC



https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/ff0d61c6

Ne i/

Tema ypoka

KoJu-Bo
JacoB

DJIeKTpOoHHBbIE HU(POBLIE
o0pa3oBaTte/ibHbIE

pecypchl

Pa3nea 1. [loBTOpeHue u cucreMaTu3anus 3HaHUH Kypca xumum 8 kiaacca (7 4acoB)

HNOT Ne 3-23-2022 Ctpoenue artomoB. CBoiiCTBa
aTOMOB XMMHYECKUX JJIEMEHTOB, UX KOJHMYECTBCHHBIC
Y KQYEeCTBCHHBIC XapaKTEPUCTHKH.

[TocnenoBaTrenbHOCTh  3AMOJHEHHUS  DJIEKTPOHHBIX
opOuTajeii aToMOB MajbIX NeproJ0B. OCOOCHHOCTH
3a0JIHEHUST  JJICKTPOHHBIX  opOWTanen
Ilepuonuueckas

XUMHNYCCKHNX OJJICMCHTOB B CBCTC Hpe,I[CTaBJ'ICHI/Iﬁ (6]

aTOMOB

OOIBIINX ICpUOa0B. CHUCTCMa

CTPOCHUHU aTOMa.

[IpeacraBnenne o0 NEPUOTUICCKOM
CBOMCTB XMMHUYECKHX AJIEMEHTOB OT CTPOCHHUS aTOMa.

3aBUCHUMOCTH

1

bubnuoreka [HOK
https://m.edso0.ru/00adb6b6

bubnuoreka [HOK
https://m.edsoo.ru/00adb59e

CreleHb OKUCICHUS B BAJICHTHOCTb.

Crpoenue BemiectBa. Bemectsa B TBEpIOM, KUIAKOM U
ra3000pa3HOM COCTOSIHUU. BHUJIIbI XUMHYECKOUN CBSI3H:
WOHHAsl, KOBAJICHTHAs;; OOMEHHBIM H  JIOHOPHO-
aKILENTOPHBI MeXaHW3M O00pa3oBaHUs KOBAJIEHTHOM
CBSI3U.

MexMoIIeKyIIsIpHbIE B3aUMOICUCTBHUS. Tumnsr
KPUCTAJUIMYECKUX PpELIETOK — aTOMHas, WOHHad,
MeTaJUTM4ecKasi, MOJICKYJIIpHAas — U OCOOEHHOCTH HUX
CTpOeHHUs. 3aBUCHUMOCTb CBOWCTB BEIIECTBA OT THIIA
KPUCTAJUIMYECKOM PENIETKM M BHUAA XUMHUYECKOU

CBA3U.

bu6mmoreka [IOK
https://m.edsoo.ru/00adbac6

BxoaHoii KOHTpOJIb 3HAHUHT

1

10

OcCHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUYECKUX
peaknuii. Knaccudukaius XUMHYECKHX PEaKIUil 1o
Pa3IMYHBIM TPU3HAKAM.

DNEeMEHThl XUMUUYECKOW TEPMOJUHAMUKHU. DHEPreTuKa
XUMHYECKHUX peakiuil. TermnoBoit a¢ ekt xummuaeckon
peaKkuuu.

OK30- u SHIOTEPMUYECKHE peakuuu,

TCPMOXUMHNYCCKUC YPABHCHU.

1

Pa3zgen 2. OcCHOBHBIE 3AaKOHOMEPHOCTH MPOTEKAHUS XUMUYECKUX peakuuii (28 yacos)

bubnmmoreka HOK
https://m.edsoo.ru/00adbch0

11

3akoH ['ecca 1 ero ciaeacTeus.

12

Breraucnenus 1o TCPMOXUMUNYCCKUM YPABHCHUSIM.



https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
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14

[loHsiTHE O CKOPOCTM XUMHYECKOW pEaKLHMH. 3aKOH
JNEUCTBYIOIMX Macc. DakTopsl, BIUAIOIIME Ha
CKOPOCTh XMMHMUYECKOW peaKIUu. JDHEPIrus aKTUBALIMU.
[Tonstue o katanuze. @epmeHThl. UHTHOUTOPHI.
@akTophl, BIUAIOIIME HAa CKOPOCTb XHWMHYECKOU
peakuuu. JHeprus aktupauuu. IloHstue o kartanuse.
®depmeHThl. UTHTHOUTOPBI.

bubnuoreka LHOK
https://m.edsoo.ru/00adbe9a
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Jlaboparopnass pabora Ne 1  «MccrnenoBanme
3aBHCUMOCTH CKOPOCTH XWMHYECKOW pPEaKIuu OT
BO3JICUCTBHUS pasnuuHbiX (akrtopoBy MOT Ne 3-24-
2022, 3-25-2022

[TonsTre 06 0OpaTUMBIX U HEOOPATUMBIX XUMHUYECKUX
peaknusx. [loHsATHE O XHMHYECKOM paBHOBECHUH,
npunnun Jle- [latense.

YcnoBus CMCIICHUA XUMHNYCCKOI'O PaBHOBCCHA.
CDaKTOpr, BIUAKOIHUEC Ha COCTOAHUC XHMHYCCKOI'O
PaBHOBCCHA.

bubnuoreka [HOK
https://m.edsoo.ru/00adc28c

bubnuoTeka [HOK
https://m.edsoo.ru/00adc28c
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20

[Iporno3upoBanue BO3MOKHOCTH MPOTEKAHUS
XUMHUYECKUX MPEBPALICHUI B PA3JIMYHbBIX YCIOBUAX HA
OCHOBE TMpEACTaBICHUN 00 M3YUYEHHBIX 3JIEMEHTaX
XMMHYECKON KUHETUKU U TEPMOJUHAMUKH.
OKHCIIUTENbHO-BOCCTAHOBUTEIbHBIE pEaKkUuH.
OKHCIUTENTbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA
XMMHUYECKHUX DJIEMEHTOB, 3aBUCUMOCTb OT CTEIEHHU
OKHCJICHUS. Ba)KHbIE OKHUCIUTENN U BOCCTAHOBUTEIIH.

CocraBneHue ypaBHeHPIfI OKHCIIUTCIBbHO-
BOCCTAHOBHUTCIIbHBIX peaKI_II/II\/’I C HCIIOJBb30BaHUEM

METOa 3JICKTPOHHOT'O Oananca

bubnuoreka HOK
https://m.edsoo.ru/00adcade

bubnuoreka HOK
https://m.edsoo.ru/00adcade

21

CocraBnenue ypaBHEHUH OKHCITUTEIHHO-
BOCCTAaHOBUTCIIbBHBIX peaKHI/Iﬁ C HCIIOJIB30BAaHHUEM
METOJla  DJIGKTPOHHOrO  OajaHca ¢  ydacTueM

IepMaHTaHaTa KaJnuia

bubnnoreka [HOK
https://m.edsoo.ru/00adcade

22

CocraBnenue YpaBHEHUH OKHCIIUTEIBHO-
BOCCTAaHOBUTCJIIBHBIX peaKHI/Iﬁ C HCIIOJB30BaHHUEM
METO/1a AMEKTPOHHOro OanaHca ¢ y4acTUeM MepoKCcHa

BOOOpPOda

23

DIIEKTPOJIMTUYECKAST ~ JAUCCOIManMs.  XUMHYECKHE
peakuuu B pacTtBopax. Teopusi 3IEKTPOIUTHYECKOMN
nucconanuu. PactBopenne kak (pU3HKO-XUMHUYECKHI
npouecc. [lonarne o ruaparax U KpUCTaLIOrHApaTaX.
DNEKTPONUTHl U HEAIEKTPONAUTHl. KaTHOHBI, aHMOHBI.
MexaHu3M JuCCOIMAIlMU  BEIIECTB C  Pa3IUYHBIM

bubnmmoreka HOK
https://m.edsoo.ru/00adcd68
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BUJIOM XHUMH4YeCKOM cBs3u. CuibHble U cialble
anekTposiuThl. CTerneHb AUCCOLMALMMU, KOHCTAHTA
JIMCCOITHAIIHH.

24

HMonnoe MIPOMU3BEICHUE BOJEL. Bonopoansrit
nokasarens. iHaukaTopsel. [IpuMeHeHne HHIMKaTOpOB
JUIsL  OTNpEJENICHHs] XapakTepa Cpellbl B pacTBOpax

KHCJIOT, OCHOBAHHM U COJICH.

25

DIEKTPONUTHYECKAs! AUCCOLMAIIUS KUCIOT, OCHOBAaHUM
U coJiel

26

27

28

Jlaboparopnass pabora Ne 2 «MccrmenoBanwme
ANEKTPOTIPOBOTHOCTH pacTBOpOB, npoiiecca
JHECCOUanM KUCHOT, menoderd u conei» MOT Ne 3-
24-2022, 3-25-2022

Peaknun woHHOro oOOMeEHa. YCIOBHS MPOTEKAHMS
peakuuii ”OHHOTO oOMeHa. MoJeKylsapHbIe, TOTHBIE U
COKpAII[eHHbIE HOHHBIE YPABHEHUSI PEaKIU.

CBoiicTBa KHCJIOT, OCHOBAaHMH M COJIEH B CBETE
MPEACTABICHUI 00 AJIEKTPOIUTHICCKON TUCCOIIUAIINH.

bubnuoreka [HOK
https://m.edsoo.ru/00add448

bubnnoreka [HOK
https://m.edsoo.ru/00add5d8

29

CBoiicTBa KHCJIOT, OCHOBAaHHMH M COJIEH B CBETE
MPEACTABICHUIN 00 3JIEKTPOTUTHUECKON TUCCOIHAIIIY.
KauecTBeHHbIEe peakliii Ha HOHBI.

bubnuoreka [HOK
https://m.edsoo.ru/00add8b2
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JlabopatopHas pabGora Ne 3 «Peakiuu HOHHOTO
oomena» MOT Ne 3-24-2022, 3-25-2022
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33

I'mppomus coneit. MoOHHBIE ypaBHEHUS THAPOJIHA3A
coJsieil. Xapaktep cpelibl B BOJHBIX PACTBOPAX COJIEH.

I'mpposmms  coseii. HMoHHBIE ypaBHEHMS THAPOIU3a
coJsieil. Xapakrep cpelibl B BOJHBIX PACTBOPAX COJIEH.
Pemenue skcnepuMenTanbHbix 3a1ad o teme «OBP,
AJIEKTPOJIUTHYECKAS TUCCOLMALMS, TUIPOIIU3 COJIEN»

bubnnoreka [HOK
https://m.edsoo.ru/00add9d4
bubnuoreka HOK
https://m.edsoo.ru/00add9d4
bubnnoreka [HOK
https://m.edso0.ru/00addd12

34

35

O0o00IIeHNe W CcUCTEMATH3allUsd 3HAHWH 10 TEME

«OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKaHUs

XUMHYECKUX PEAKIUI»

KontponpHast pabora Ne 1 mo Tteme «OCHOBHBIC
3aKOHOMEPHOCTU MPOTEKAHUSI XUMUYECKUX PEAKIIUN»

1

bubnmmoreka HOK
https://m.edsoo.ru/00addbfa

bubnuoreka LHOK
https://m.edsoo.ru/00addecO

Pasznen 3. Hemerasuibl u ux coeqnnenus (38 yacon)

36

37

PaGora nag ommOkamu KOHTpoJbHOM paboTel Ne 1.
OO6mrast xapakTepucTHKa HeMmeTaioB. OcoOeHHOCTH
CTPOEHHUSI aTOMOB XHMHUECKUX 3JIEMEHTOB, MPOCTHIX
BEIIECTB, AJUIOTPOIIHSI.

CBOMCTBA
XapaKTEPUCTUKA

OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC
HEMETAJUIOB. CpaBHuTenbHas
COCTMHEHUN HEMETAJIOB.

1
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38

OOmas xapakrepucTuka raioreHoB. OcobOeHHoCTH
CTPOCHHUSI aTOMOB, XapaKTEPHbIC CTCIICHU OKUCIICHHS.
Crpoenue u (pusmueckne CBONCTBA MPOCTHIX BEHICCTB
— raJIOreHOB.

bubnuoreka HOK
https://m.edsoo.ru/00addfe2
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40

XuUMHUYECKME  CBOWCTBAa Ha  INpHUMEPE  XJIopa
(B3auMoOJIeliCcTBHE C MeTajjlaMy, HEeMeTaJlJlaMH, BOJIOM,
1eJI049aMu).

XnopoBogopoa. ConsiHas  KUCIOTa, XHUMHYECKHE
CBOICTBA, MOJIy4YeHHE, MpUMeHeHue. [lelicTBue xyopa
U XJOPOBOJIOpOJAa  HA  OPraHU3M  4YeEJIOBEKa.
Baxnerime Xaopuabl U UX HAXO0XKJICHUE B MPUPOJE.
[TonsiTHe 0 KUCIOPOACOJEPKAIMX KUCIOTaX Xjopa U
UX COJIAX

bubnuoreka HOK
https://m.edso0.ru/00ade104
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Jlaboparopuass pabora Ne 4 mo teme "Ilomydenue

COJITHOM KucnoThl, n3ydenue e€ cporctB" MOT Ne 3-
24-2022, 3-25-2022

Breruucnenus mo YpaBHCHUAM XUMHUUYCCKHUX peaxunﬁ,
CCJIM OAWH UX PCArcHTOB JIaH B H30BITKE

bubnnoreka [HOK
https://m.edso0.ru/00ade348

bubnuoreka [HOK
https://m.edso0.ru/00ade4388
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OOmiast xapakTepucTHKa »>JIeMEeHTOB VIA-Tpymnmbl
OcoOeHHOCTH  CTPOCHHS  aTOMOB,  XapaKTepHbIE
creneHn okucieHus. CrpoeHne U (QU3NYECKHE
CBOWCTBA IPOCTBIX BELIECTB — KHUCIOPOJA WU CEPBL.
AnnoTpornHbie MOIU(UKAIIMYA KHCIIOPO/Ia U CEePHI.
Haxoxnenue ceppl W €€ COCNMHEHU B TPUPOJE.
XUMUYEeCKHEe CBOWCTBAa cepbl (B3aUMOJEWCTBHE C
HEMETA/UIAMH, METaJUIaMH, KOHLIEHTPUPOBAHHBIMU
a30THOM M CEpHOM KUCIOTaMH).

bubnuoreka HOK
https://m.edsoo.ru/00ade64a

bubnuoreka HOK
https://m.edso0.ru/00ade64a

45

CepoBojopoji, cTpoeHue, HU3NIEeCKue U XUMUUYECKUE
CBOICTBa (KI/ICJ’IOTHBIG u BOCCTAaHOBUTCIIbHBIC
CBOICTBA).

bubnnoreka [HOK
https://m.edso0.ru/00ade802
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OKCI/IJII)I CEpbl KaK MPEACTAaBHUTCIN  KUCIOTHBIX
OKCHUIOB. CepHI/ICTaﬂ KHCJIOTAa U €€ COJIN.

CepHas kucnoTa, Gpu3n4eckue 1 XUMHUECKUE CBOIMCTBA
(oOmme Kak TMpeNcTaBUTENsl Kiacca KUCIOT U
cneuupuyeckue). Conu cepHOM KUCIOTHI.

XWMHYECKHE  pEaKklMH, JIekKallue B OCHOBE
MPOMBIIIICHHOTO ~ CIOcO0a  MOJy4YeHHs  CEpHOM
KHCIIOTBHI. [IpencraBnenus 0 XUMHUYECKOM
MIPOM3BOJICTBE U CBA3AHHBIX C HHUM TNPOQECcCHsX.
[IpumeHeHne CcepHOM  KUCIOTBI M Cynb(aros.
XMMHUYECKOE  3arpsi3HEHUE  OKpYXKAIoLIEH  cpenpl
COEIMHEHUSIMU CEPBI (KUCIOTHBIE JOXKIU, 3arpsi3HEHNE

bubnmmoreka HOK
https://m.edsoo.ru/00adea28

bubnuoreka HOK
https://m.edsoo.ru/00adea28

bubnuoreka HOK
https://m.edsoo.ru/00adec8a
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BO3/yXa), CIOCOOBI €ro MPeA0TBPALICHHUS.
JlabGopaTopHas pabota Ne 5. KauecTBeHHBIE peakIuu
Ha cynbdurt-, cynbua- u cynpdar-annonsr. MOT Ne
3-24-2022, 3-25-2022

BrrauciieHuss Macchl MPOJYKTa PEaKIy 10 H3BECTHOM
MaccoBoil (00bEMHOI) mpone (%) ero BeIXxoxa OT
TEOPETUYECKH BO3ZMOKHOTO

bubnuoreka LHOK
https://m.edsoo.ru/00adec8a

51

Breruncnenus MaccoBoii (00bpéMHOI) monm (%) BeIxoaa
MPOJYKTAa PEAKIMU 0 H3BECTHOW Macce (00BEMY)
MCXOJ/IHOTO BEIIECTBA M MTPOAYKTA PEAKIHH

52

OOmast XapakTepUCTHKa D3JEMEHTOB VA-Tpymibl.
OcoOeHHOCTH ~ CTPOGHUS ~ aTOMOB,  XapaKTEpHBIE
CTENEHU OKUCIICHUS.

bubnuoTeka [HOK
https://m.edsoo.ru/00adeea6

53

A30T, pacmpocTpaHeHUEe B TpHpoje, (PHU3UUIECKHE U
XUMHUYECKHE CBOMCTBA (B3aUMOJICHCTBHE C METAJUIAMH,
BOZOPOJOM, KHcIopoaoMm). KpyroBopor azota B
MpUpPOJIE.
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AmMMHaK, ero (Qpu3MYecKne M XMUMHUYECKHE CBOWCTBA,
NPpUMEHEHUE U I[OJly4eHHe B Jlaboparopuu U
IPOMBIIIJIEHHOCTH.  MOH ~ aMMOHHUS,  JOHOpHO-
aKIENTOPHBIA MexaHu3M ero ooOpazoBanusa. Conu
aMMOHMS, MX (pU3MUYecKHMe M XHMHUYECKHE CBOICTBa
(pa3nokeHne W B3aUMOJIEHCTBHE CO ILEJIOYaMH),
npuMeHeHne. KauecTBeHHas peakuuss Ha HOHBI
amMmonus. JlaGoparopHas pabora Ne 6 mo Teme
"[lonydyenue ammuaka, uzydenue ero comcts" MOT
Ne 3-24-2022, 3-25-2022

Oxcuapt azota (I, I, III, IV, V). A3otucras kuciora.

A3OTHasi KHCIIOTa, €€ TOoJyueHue, (Quanueckue u
XUMHUYECKHE CBOMCTBA, NPUMEHEHHE. XHUMHUYECKHE
peakuuu, Jexalre B OCHOBE IOJYYEHUs a30THOM
KHCJIOTBI B IIPOMBIIIIJICHHOCTH. HI/ITpaTI)I U HUTPUTHI.
XUMUYECKOe 3arpsi3HEHUE  OKpYyKarolel  cpeabl
COCIMHEHUSIMU a30Ta. KauecTBeHHbIE peaklMu Ha
HUTpAT- U HUTPUT-AHUOHBI.

®ocdop, amnorponHsle Moaudukanuu  Qocdopa,
¢du3nyeckre 1 XUMHYECKHE CBOMCTBA.

bubnuoreka HOK
https://m.edso0.ru/00adf004
https://m.edso0.ru/00adf180

bubnuoreka LHOK
https://m.edso0.ru/00adf306
https://m.edsoo0.ru/00adf518

bubnuoreka LHOK
https://m.edsoo.ru/00adf68a
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Oxcunel  docpopa (LI, V), docdopnas xuciora,
¢u3nveckne W XWMHUYECKHE CBOWCTBA, IOJIyUEHHE.
KayecTBennas peaxius Ha dochaT-noHbI.
[IpencraBnenwus o ranorenuaax gocdopa (111, V).

59

[lonsiTne 0 MUHEpAIBHBIX YyAOOpEHUSIX. A3OTHEIE,

bubnuoreka LHOK
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(dbocdopHbIe, KOMILIEKCHBIC YIO0OpeHHs. XUMHYECKOe
3arps3HCHUE OKPYKAIOIIeH Cpelibl COCAMHCHUSMH
azota u docdopa.

https://m.edso0.ru/00adfc20
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OOmiast xapakTtepucTuka »3ieMeHTOB [VA-rpynmsl.
OcoOeHHOCTH ~ CTPOCHUSI ~ aTOMOB,  XapaKTEpHBIE
CTENECHU OKHCIICHHS.

VYraepon, aoTponHble MOIUGHUKAIH, (prU3HUecKre 1
XMMHYECKHE CBOWCTBA MPOCTHIX BemecTs. [TonsaTre 00
ancopOruu. KpyroBopot yriepoaa B mpupoe.

bubnuoreka HOK
https://m.edsoo.ru/00adfd9c

62

Oxcuapl yraepona, X (U3MYECKHE U XHUMHUYECKHE
CBOWCTBA, ACHCTBUE HA KUBBIE OPraHU3MBI, IOJIYYEHUE
u MIPUMEHEHUE. DKOJIOTHYECKHE POOJIEMBI

aTMocepsl, CBA3aHHbBIE ¢ OKcuaoM yriaepoaa (IV).

bubnnoreka [HOK
https://m.edsoo.ru/00adfebe
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YronpHas KHCIOTa M €€ COJIM, WX (PU3NICCKUE U
XUMHUYCCKUC CBOﬁCTBa, MOJIYy4CHHEC W TPHUMCHCHHUC.
KapGonaTtel,  ruapokapOOHaTBl, WX  CBOWCTBA.
KauecTBeHHas peakmus Ha KapOOHaT-HOHBI.
Ucnons3oBanne kapOOHATOB B OBITY, MEAMIIMHE,
MIPOMBIIIJICHHOCTH U CETTHCKOM XO35MCTBE.

bubnuoTeka [HOK
https://m.edso0.ru/00ae006¢c
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HepBOHaLIa.HBHBIG IIOHATHA 00 OpraHn4YCCKuX
BE€IIECTBax KakKk (o) COCAUMHECHUAX yriepoaa:
YIJII€BOAOPOJAbI, OTAHOJI, INIMICPHUH, YKCYCHAA KUCJIOTA.
HpI/IpO,Z[HBIe HCTOYHHKHU YTIJICBOAOPOAOB, IIPOAYKTHI UX
nepepa60TKH, HX POJIb B 6BITy 1 IPOMBIIIIJIICHHOCTH.
IlonaTne o0 OHMOIOTHYECKU BaXKHBIX OpTraHUYCCKUX
BCIIECCTBAX — KHUPaAX, 6eJ'IKaX, yriieBoaax — M ux poJika B
KHU3HHU YCJIOBCKaA. Engunctro OpTraHU4YCCKUX 151
HEOPTraHNYCCKUX CO€OUHEHUI

bubnnoreka [HOK
https://m.edso0.ru/00ae054e

bubnuoreka HOK
https://m.edso0.ru/00ae054e

https://lesson.edu.ru/lesson/
cf9b895b-ceca-4c46-9fd9-
3d5ad2a3a8a2?backUrl=%
2F04%2F09

67

Kpemuuii, ero gusnyeckue 1 XMMHUYECKHE CBOWCTBA,
IIOJIyYeHUE U NpUMEHEHHE. Poib KpeMHus B Ipupoze
U TEXHUKE.

bubnnoreka [HOK
https://m.edso0.ru/00ae080a
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Oxcun  kpemuus  (IV), xpemHueBas  Kucjora,
CHJIMKATBhl: (U3MYECKHe W XHUMHUYECKHE CBOMCTBA,
MoJlydeHHWe M NpUMEHeHHe B OBITY W
OPOMBIIUICHHOCTH.  BaxHeimme  cTpoUTeIbHBIE
MaTepHalibl: KepaMHKa, CTEKJIo, IIEMEHT, OETOH,
KEIe300€TOH. [Tpo6membr 0e30macHOTO
UCTOJb30BaHUSI  CTPOMTENBHBIX  MaTepHaOB B
noBceHeBHON »xu3Hu. JlaGopatopHas pabGora Ne 7
Ka4eCTBEHHBIX pEaKIuii Ha KapOOHAT- M CHIIMKAT-

nonbl. UOT Ne 3-24-2022, 3-25-2022

69

Bbop. OcoGennoctu crpoeHuss aroma. OOuue
OpENCTaBICHUsT O (DU3UYECKHX ¥ XUMHYECKHX
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70

71

cBOMCTBax. bopHas kucmuora.

Pemenne OKCIICPUMCHTAJIBHBIX  3aJa4 II0 TEME

«BaxgelIme HeMETAIILI U UX COEMHEHUY.

Breruucnenust maccol (00b€Ma; H.y.) TPOJIYKTa PEAKITUH
o JaHHOW Mmacce (00bEMY) HMCXOIHOTO BEIIECTBA,
COJIEpIKAIIETO  ONPEICIEHHYI0  MacCOBYIO  JIOJIO
npuMecen

72
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O06001IeHME M cucTeMaru3alysi 3HAaHUU 10 TEME
((HeMeTaJIJIBI 1 UX COCOUHCHUA)

Konrponbnas pabora Ne 2 «Hemerammsl u ux
COETUHEHUS»

bubnuoreka HOK
https://m.edso0.ru/00ae0bf2

bubnuoreka LHOK
https://m.edso0.ru/00ae0e18

Paznen 4. Merajiibl 1 UX coequHeHust (23 yaca)
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PaGora nHan ommOkamMu KOHTPOJIbHOM paboTel Ne 2
Oo6mmue cBoiicTBa MetamuioB. OOmas XxapakTepuUCTHKA
XUMHUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAHUU MX
nojoxxeHus B llepuogmyeckoil cUCTEeME XHUMHYECKHX
anemenToB /. 1. MeHneneeBa U CTpOEHUS aTOMOB.
Meramnsl A- u b-rpyn.

1

bubnnoreka [HOK
https://m.edso0.ru/00ae103e
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CrpoeHre  MpOCTBIX  BELIECTB  —  METAJUIOB.

Merannnueckas CBA3b n METaAJIMYCCKas

KpHUCTalIn4ecKas pelieTka (mpuMUTHBHAS
KyOuueckas, 0ObEMHO-LIEHTPUPOBAaHHAs KyOMueckas,
IpaHelleHTPUPOBaHHas KyOWuecKasi, TeKcaroHajbHas
IUIOTHOYTNIAaKOBaHHAsA).  3aBUCUMOCTh  (PM3UYECKUX

CBOIMCTB METAJJIOB OT CTPOCHUA KPpUCTAJIJIOB.

76

DNEKTPOXUMHYECKUM psAJ  HanpsHKeHUH MeTaJuloB.
OO01me XUMAYECKUE CBOMCTBA METAJIOB.

bubnnoreka [HOK
https://m.edso0.ru/00ae1156
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OO6mue cnocoObl MOTYyYeHUs] METAUIOB, METAJUTYPTHSl.
DNeKTpoIu3 pacIiaBOB U PAacTBOPOB COJICH KaK OAWMH
U3 CIIOCOOO0B MOJTy4EHHSI METAJIJIOB.

[ToHATHE O KOPPO3MM METAJUIOB, OCHOBHBIE CHOCOOBI
3aiuThl uX OT Koppo3uu. Crmabl. [IpumeHeHne
METAJIJIOB U CIJIaBOB B OBITY U TMPOMBIILIEHHOCTH.
Uyryn u cranp — cmuasbl kene3a. IIpousBoacTso
YyryHa M CTajdM. OKOJOTHYECKHe MpoOIeMbl,
CBA3aHHBIE C METAJUTYPrUYECKUMHU ITPOU3BOJCTBAMH.

BrlunciaeHus cocraBa cMeced € HCHOJIb30BaHHEM
pELIEHHS CUCTEM YPAaBHEHUM

[Ilenounble MeTamibl: nojoxeHue B llepuogmueckon
cucTeMe XMMHYeCKHX sieMeHToB [[. M. MeHneneena,
CTPOCHUE HX aTOMOB, HAaXOXJECHHE B IPUPOJE.
DU3NYECKUE U XUMUYECKUE CBOMCTBA, ITOJYyUYCHHUE.

bubnnoreka [HOK
https://m.edso0.ru/00ae1156

bubnmmoreka HOK
https://m.edsoo.ru/00ael1278

bubnuoreka HOK
https://m.edso0.ru/00ae14b2
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Oxkcubl 1 THAPOKCUIBI HAaTpus U Kaius. [Ipumenenue
MIEJIOYHEBIX METAJIOB u ux COCTUHEHUH.
buonornueckas poyib HaTPUS U KaJusl.

bubnuoreka LHOK
https://m.edso0.ru/00ael14b?2
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[IlenoyHO3eMENIbHBIE METAIbBl MarHUd W KaJlbI[UM:
nojoxxenue B llepuoamueckorl cucreMe XHUMHUYECKHX
anementoB J[. . MenneneeBa, CTpOCHUE MX aTOMOB,
HaxoxJeHue B mpupoje. Ousznyueckue U XUMHUYECKUE
CBOMCTBA MarHus U KalbIIHs.

bubnuoreka HOK
https://m.edso0.ru/00ae15e8
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Baxneime coeauHEHUS KadbUs W Mardus,
CBOICTBa, MpuMeHEeHHE. JKeCTKOCTh BOJBI U CIIOCOOBI
ee ycTpaHneHusi. KpyroBopor KajbIus B IpUpPOJIE.
JlaboparopHas padota Ne 8 mo Teme "JKEcTKOCTh BOJIBI
n meroabl e€¢ ycrpanenus" MOT Ne 3-24-2022, 3-25-
2022

AmoMunMit: nonoxxkenue B Ilepuomuueckoil cucreme
xumuueckux 3nmeMeHToB J[. 1. MeHneneeBa, cTpoeHue
aToMa, HaxoxiaeHue B mnpupojae. Dusmyeckue u
XHUMHYECKHE CBOMCTBA aJTFOMUHHS.

AMdoTepHbIe CBOICTBAa OKCHJa H THIPOKCHAA
anroMuHus. [[puMEeHEeHHE aTFOMUHUS U €T0 CIIJIaBOB.

bubnuoreka [HOK
https://m.edso0.ru/00ae15e8
https://m.edso0.ru/00ae1886

bubnuoreka [HOK
https://m.edso0.ru/00aelc64

bubnuoreka [HOK
https://m.edso0.ru/00aelc64
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OOmass  xapakTepucTuka  MeTauioB  b-rpymnm:
nonoxeHue B Ilepuoamueckoil cucreMe XMMHUYECKUX
anemenToB J[. . MenneneeBa, 0COOEHHOCTH CTPOEHUS
aTOMOB. SIBlIeHHE «mIpoBajia» 3JIEKTPOHA HA IpPUMEpE
CTpOCHHSI aTOMOB XpoMma, Mequ, cepedpa. BaneHTHbIe
COCTOSIHHSI aTOMOB d-3JIEMEHTOB, CTEIICHH OKHCIICHHS
aTOMOB B COCIMHCHUSAX.

3aBHCHMOCTH KHCIIOTHO-OCHOBHBIX CBOMCTB OKCHUIOOB U
THAPOKCUAOB  MCTAJUIOB  OT  3HAUCHUA CTCIICHU
OKHCJICHHA 2JICMCHTA B COCIUHCHUMU.

Meapr u cepebpo: CTpOE€HHE aTOMOB, CTENEHU
okucinenus. OOmmMe KpaTkue TMpeICcTaBIeHUs O
¢U3NYeCKUX M XHUMHYECKUX CBOMCTBaX MPOCTBIX
BELIECTB, 00 UX OKCHJaX, TUAPOKCUAAX U COJIAX, HX
NpUMeHEeHHH. [lepBoHaYanmbHBIE TNPEICTABICHUS O
KOMIUIEKCHBIX ~ coeauHeHusx. [IpencraBnenus o0
aMMMa4YHbIX  KOMIUIEKcax  cepebpa HM  MeIH.
KauecTBeHHbIE peakiuy Ha KaTHOHBI Memu (2+) u
cepebpa.
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[lmHK: cTpoeHme aroMa, CTENEHb OKHUCIICHHS.
XapaktepucTuka GU3NIECKUX U XUMUUECKUX CBOMCTB,
npUMeHEeHHe, aM(OTepHbIe CBOWMCTBA OKCHIA U
ruapokcuaa. KayecTBEHHbIE peakIMU Ha KAaTHOHBI

bubnmmoreka HOK
https://m.edso0.ru/00ae1d86
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IUHKA.
Kene3o: crpoeHue aroma, CTENEHU OKHUCIIEHUS.
Haxoxnenue B npupojae. OuU3nyeckue U XUMHUYECKUE
CBONCTBA jKeje3a, npuMeHeHue. buosornyueckas poJsib
JKesesa.
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Oxcuppl, ruapokcuasl U conu sxenesa (II) m xenesa
(I, wux
KauecTBeHHBIC peakiuM Ha KaTHOHBI Xkeie3a (2+) u
xenesa (3+).

COCTaB, CBOWCTBA U  IIOJyYCHHE.

bubnuoreka HOK
https://m.edso0.ru/00ae35e6
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Jlaboparopnast padora Ne 9 «KauecTBeHHBIC peakiuu
xenesa (2+) u xenesa (3+)». MOT Ne 3-24-2022, 3-25-
2022
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PaznuuHble TUNBI  BBIUMCIACHUNH 1O YpaBHEHUSIM
XUMHYECKUX PEAKIUI

JIaboparopHas paboTta No 10.
IKCIIEPUMEHTAJBHBIX 3a7ad 10 TeMe «BaxHeitme
MeTautel 1 ux coenunenusy» MOT Ne 3-24-2022, 3-25-
2022

O06oOmmeHne W cHUcTeMaTU3allds 3HAHUH 10 TeMe
«Metamnel W HX  COCAMHCHHUS»  XHMHUYECKOE
3arpsi3HEHUE OKPYXKAIOMIEH cpebl. IJKOJOTHYECKHE
npoOJieMbl, CBSI3aHHBIE C COCIMHEHHUSMHU YIJIepoja,
azora, cepbl, Tspkenbix MmetaioB. llonstue o ITJIK.
Ponb xumMuM B perieHnu dKOJIOTUYECKUX MPOOIeM.

Pemenue

bubnuoreka [HOK
https://m.edso0.ru/00ae3de8

bubnnoreka [HOK
https://m.edso0.ru/00ae0d0a
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O6o0mmenne M cucTeMatu3anus 3HAHUWA 10 Kypcy
XUMHHM 9 Kiacca

bubnnoreka [HOK
https://m.edso0.ru/00ae0d0a
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['omoBast kOHTpoOJIbHAS paboTa

1

Pa3nen 5. Xumus u okpy:xamomas cpeaa (2 yaca)
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Pabora Han ommbkaMu ro0Boil KOHTPOJIBHON padOTHI
BemectBa M Marepuansl B IIOBCEJIHEBHOH JKU3HU
4yeloBeKa. BakHelnue BellecTBa M MaTEpUabl,
obnactu ux npuMeHeHus. be3zonacHoe ncmoap30BaHNe
BEUIECTB M XHUMHUYECKUX peakuuil B ObiTy. IlepBas
IIOMOLIb INPU XUMHUYECKHX OKOTax M OTPABICHMSIX.
HoBele matepuansl U TexHojoruu. [lpuHiunsl
«3EJIEHOU XUMHW.

OCHOBBI DKOJIOTUYECKOM TIpPaMOTHOCTU. XUMHUSA U
310pOBbE.  3HA4EHHME  H3Y4YaeMbIX  XUMHYECKHX
AJIEMEHTOB U MX COEAMHEHUH Il QYHKIIMOHUPOBAHUS
opranu3ma denoBeka. [loHsitue o 310poBOM OOpase
KU3HU.

1

bubnmmoreka HOK
https://m.edso0.ru/00adb33c

bu6nmoreka [JOK
https://m.edsoo.ru/00ae3f50

https://m.edsoo.ru/00ae4270

Paszneua 6. [loBTOpeHue n 00001eHe 3HAHUI OCHOBHBIX pa3/iejioB KypcoB 89 kiaccos (4 yaca)
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Ilepnonnueckuin 3akoH u Ilepuonmueckas cucrema
XUMHUYECKUX DJIEMEHTOB B CBETE IMpPEACTaBICHUN O
CTpOCHHUS aToMa. 3aKOHOMEPHOCTH B HM3MEHEHUU
CBOMCTB XMMHMYECKHX DJIEMEHTOB UM WX COCOUHCHHI B
nepuojax u rpynmnax. CTpoeHue BEliecTBa B TBEPJIOM,
KHUJIKOM W  Tra3000pa3HOM  COCTOSIHMH.  Busl
XHMHYECKOH CBS3U. 3aBHCHMMOCTH CBOMCTB BEIISCTBA
OT THUNA KPUCTALIMYECKOM pEIIeTKH W  BHUJA
XUMHYECKOM CBSI3H.

Krnaccudukanus XuMu4ecKkux peakiuii 1o pa3indHbIM
MPU3HAKAM. [Iporuo3upoBanue BO3MOKHOCTH
IMPOTCKAHUA XUMHNYCCKUX HpeBpaHIGHI/Iﬁ B pa3IMYHbIX
YCIOBUSIX HA OCHOBE MPEICTABICHUNH XUMHUYECKON
KHUHETUKHA ¥ TEPMOAMHAMUKH. XUMHYECKHE PEaKIUU B
pactBopax. I'maponu3 coseid. Peakuuu oOKuCIICHHS -
BOCCTaHOBJICHUS. DIIEKTPOIIH3.

CBolicTBa KHCIIOT, OCHOBaHMH M COJCH B CBETe
MPEACTABICHUN 00 JICKTPOTUTHUYECKON TUCCOIMAIINT
Y OKHUCITUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIHIX.
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Pemenue 3amau o YPaBHCHHUIO XUMUYICCKUX peaKI_II/Iﬁ

Hroro: 102 yaca
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