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Егор Беседин


IHosicHuTeAbHAA 3aNMCKA

Pabouas mporpaMma Mo Kypcy BHEYpOUHOH [EATENbHOCTH «XMMMSA: T0MOJHHUTEJbHbIE
raaBb» Ui oOywaromuxcs 9 kiacca (Jajee Kypc) COCTaBlieHa Ha OCHOBE TpeOOBaHHMHA K
pe3yJbTaTaM OCBOCHHSI OCHOBHOM 00pa3oBaTeIbHON MpOrpaMMbl OCHOBHOTO 00IIero o0pa3oBaHus,
npencrasiaeHHbIX B PI'OC 00O, ¢ yuérom pacnpeaenéHHbIX 0 KJIaccaM MPOBePsieMbIX TpeOOBaHUN
K pe3yJibTaTaM OCBOCHHUSI OCHOBHOM 00pa3oBaTeIbHON MPOrpaMMBbl OCHOBHOTO O0IIIEro 00pa3oBaHus
U DJIEMEHTOB COJICpKAaHNs, IPEACTABICHHBIX B Y HUBEpCAIbHOM KOAM(UKATOpE O XUMHH, a TAKXKe
Ha OCHOBe (peiepalibHONH MPOrpaMMbl BOCIHMTAHHUS OOYYarOIIMXCS NPU MOJYYEHUH OCHOBHOTO
obmero obpasoBanuss U ¢ yuérom KoHuenmmu npemnopaBaHusi yueOHOTO mpeamera «XHUMHUsS» B
oOpa3oBaTenbHBIX  opranmsauusix  Poccuiickoit ~ ®Denepanuu, peanusylOmMX  OCHOBHBIC
obmeoOpa3oBarenbuble nporpammbl  (yTB. Pemenunem Komnernn Munnpocsemenust Poccun,
nporokoi ot 03.12.2019 N I1K48H).

CornacHo cBOeMY Ha3HAYEHHIO MpOrpamMma Kypca SIBISIETCS OPUEHTHPOM ISl COCTABJICHUS
pabourx aBTOPCKUX MpOrpaMM: OHa Na€T MpeACTaBlIeHUE O MENsIX, o0meld cTpaTeruu o0y4YeHws,
BOCIIUTAHHUS W Pa3BUTHA OOYYAIONMIUXCS CPEICTBAMU YYEOHOTO TMpEeAMEeTa, YCTaHABIMBACT
00s13aTeNIbHOE TPEAMETHOE COJEp)KAaHUE, MPEAyCMaTPUBACT CTPYKTYPHUPOBAHUE MaTepuana Iio
paszenaM M TeMaM MPOTpPaMMBbl, OMpPEIeIsieT KOJMMYSCTBEHHBIE M KaUueCTBEHHBIC XapaKTEPUCTUKH
coliepkaHus, Ma€T TMPUMEpPHOE paclpelesieHne Y4eOHBIX YacOoB IO TEMAaTHYECKUM paszzeiiaM
MPOrPpaMMBI U PEKOMEHIYEMYIO TIOCIEI0BATEIHPHOCTh UX U3YYCHUS C YUETOM MEKIIPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3¢H, JIOTUKM Yy4eOHOrO TpoIlecca, BO3PACTHBIX OCOOCHHOCTEM
oOyJaromuxcsi, ompeeNsieT BO3MOKHOCTH MPEeAMeTa I pealu3aliun TpeOOBaHM K pe3yibTaTaM
OCBOEHHSI OCHOBHOW 00pa30BaTeNbHOM MPOrpaMMbl HA YPOBHE OCHOBHOTO 00IIIero oOpazoBaHus, a
Takke TpeOOBaHMI K pe3yibTaTaM OOYyYEeHHS XMMHH Ha YPOBHE IEJIed W3Yy4YCeHHUs MpeaMeTa |
OCHOBHBIX BHJIOB Y4YeOHOMO3HABATEILHON IeATENBHOCTH (Yy4eOHBIX MCWCTBHIA) YYCHHKA I10
OCBOCHHIO YUEOHOTO CO/IEePKAHMUS.

Bxutag xumun B JOCTHXKEHHE TIeJIeil OCHOBHOTO 00111eT0 00pa3oBaHust 00yCIOBICH BO MHOTOM
3HAYCHUEM XUMHUYECKOW HAyKU B MIO3HAHUH 3aKOHOB MIPUPOJIBI, B Pa3BUTHU POU3BOIUTEIBHBIX CHII
o0I1IeCTBa U CO3/IaHUH HOBOM 0a3bl MaTEPUANBbHOM KyJIbTYpHI.

XHUMHS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAyK pacIpOCTpaHUiIa CBOE BIIMSIHHME Ha BCE
00JIaCTH YEJIOBEUECKOro CYIIECTBOBAaHUS, 3aJala HOBOE BHJICHHE MHUpA, CTaja HEOTHEMIIEMBIM
KOMIIOHEHTOM MHPOBOH KyJIbTYpbl, HEOOXOAUMBIM YCJIOBHEM >KU3HM OOIIECTBA: 3HAHWE XHUMUU
CIly’)KAT OCHOBOH 11 (OopMUpOBaHHMS MHPOBO33PEHHS UYEJOBEKa, €ro MpeACTaBICHUN O
MaTepHaAIbHOM €IUHCTBE MHpPA, BAXKHYIO POJIb UIpaloT (popMupyemble XUMHUEH MPEICTaBICHUS O
B3aMMOIIPEBPAIICHUAX HPHEPTUU W 00 DSBONIONMU BELIECTB B MPHUPOJE, COBPEMEHHas XHMHUS
HampaBJIeHa Ha PELICHUE TTI00aIbHBIX MPO0JIEeM YCTOHUNBOTO pa3BUTHUS YEJIOBEYECTBA — CHIPHEBOM,
HHEPreTUUECKOH, MUILEBOM U 3KOJIOrHYecKor 6€30MacHOCTH, MPOOIIEM 3JpaBOOXPAHEHHUS.

B ycnoBusix Bo3pacTaroniero 3HaueHusi XMMUH B dKU3HU OOIIECTBA CYIIECTBEHHO ITOBBICHIIACH
poOJb XMMHUYECKOro oOpa3oBaHus. B miaHe colupanu3alii OHO SIBJISETCS OJHUM U3 YCIIOBHM
(dbopMHpOBaHUS UHTEIUIEKTA IUYHOCTU M TAPMOHUYHOTO €€ Pa3BUTHUSI.

CoBpeMEHHOMY 4EJOBEKY XHMHYECKHE 3HAHHS HEOOXOIUMBI Uil IpUoOpeTeHus
OOIIEKYJIbTYpPHOTO YPOBHS, IMO3BOJISIOIIETO YBEPEHHO TPYIUTHCS B COIMYME U OTBETCTBEHHO
y4acTBOBaTh B MHOI00OPa3HOH KU3HU 00IIECTBA, ISl 0CO3HAHMSI BAKHOCTH Pa3yMHOT'O OTHOIICHHUS
K CBOEMY 3JI0POBbI0 M 3J0POBBIO IPYIHX, K OKpYXKaloled MNPUPOJHON Cpeie, M IPaMOTHOIO
MIOBEICHU IIPU MCIIOIb30BAaHUM PA3IMYHBIX MAaTEPUAJIOB U XUMUYECKUX BEIIECTB B MIOBCETHEBHOM
KU3HU.



Xumuyeckoe 00pa3oBaHUE HA YPOBHE OCHOBHOIO OOIIET0 0Opa3oBaHuUs SBISETCS 0a30BBIM
10 OTHOIICHUIO K CHCTEME O0IIer0 XMMUYECKOTO 00pazoBanusi. [I03TOMy Ha COOTBETCTBYIOIIEM EMY
YPOBHE OHO peall3yeT MPUCYIIUE O0IMEeMYy XUMHUYECKOMY OOpa30BAHHIO KIIFOUEBHIC IIEHHOCTH,
KOTOpBIE OTPaXKAIOT TOCYIapCTBEHHBIE, OOIIECTBEHHBIC U WHIMBUAYATbHBIE TMOTPEOHOCTH. DTUM
OTIPEIEIISETCSl CYIIHOCTh OOIIEH CTpaTeruu OOy4YeHHs, BOCHHUTAHUS W PA3BUTHS OOYUAIOIIMXCS
CpeICTBaMU Kypca.

N3ydeHue xumuu:

CHOCOOCTBYET pealin3alliil BO3MOXKHOCTEH JJIsi CaMOpa3BUTUS M (POPMUPOBAHUS KYJIbTYPbI
JMYHOCTH, €€ 001el 1 (yHKIIMOHAILHOW TPaMOTHOCTH;

BHOCHUT BKJIaJ] B ()OPMHPOBAHUE MBIIUICHUS U TBOPUYECKUX CIIOCOOHOCTEW 00ydaromuxcs,
HaBBIKOB X CAMOCTOSITEIILHON y4eOHOM e TeNbHOCTH, SKCIIEPUMEHTAIBHBIX U UCCIIEI0BATEIbCKIX
YMEHUH, He0OXOAUMBIX KaK B MIOBCEIHEBHON KU3HH, TaK U B IPOPECCUOHATIBHOMN I TETbHOCTH;

3HAKOMHT CO CHEeNMU(UKOI HAyYHOTO MBILUICHUS, 3aKJIaAbIBAET OCHOBBI IIEIOCTHOTO B3I
Ha E€IMHCTBO MPUPOJBl M YEJOBEKAa, SBIISETCS OTBETCTBEHHBIM JTanoM B (OPMHUPOBAHUU
€CTeCTBEHHOHAYYHOI IPaMOTHOCTH O0YYarOIUXCS;

crocoOcTByeT (HOPMHUPOBAHHIO IIEHHOCTHOTO OTHOIICHHUS K €CTECTBEHHOHAYYHBIM 3HAHHSIM,
K MIPUPOJIC, K YEIIOBEKY, BHOCUT CBOM BKJIA]] B IKOJIOTHIECKOE 00pa30BaHUE 00YUYAIOITIXCS.

Ha3BanHble HampaBieHUs B O0OYYEHUU XMMHUHU OOECTIIEUMBAIOTCS CIEUU(PUKON COoAep KaHUs
Kypca, KOTOPBIH SBIISETCS MEIarornuecky aaanTupPOBaHHBIM OTpaXKeHUEM 0a30BOI HAyKH XMMHUU Ha
OIpeIeIEHHOM JTare e€ pa3BUTHS.

Kypc opueHTHpOBaH Ha OCBOCHHE OOYYalOIIMMHUCS OCHOB HEOPraHWYECKOH XHMHUHU U
HEKOTOPBIX MOHATHIA U CBEICHUI 00 OTAEIBHBIX 00BEKTaX OPraHMUECKOW XUMUH.

CtpykTypa conepkaHusi Kypca chOpMHUpPOBaHA HAa OCHOBE CHCTEMHOIO IMOAXOAa K €ro
n3yueHuto. CozepaHue CKIAIbIBACTCS U3 CUCTEMbI MOHATUN O XUMHUECKOM 3JIEMEHTE U BEILIECTBE
U CHCTEMBI MOHSATUI O XUMUYeCKOW peakiuu. O0e 3TU CHUCTEMBI CTPYKTYPHO OpPTaHH30BaHBI IO
MPUHLUIY [OCJIEI0BATEIIBHOTO PAa3BUTUS 3HAHUKA HAa OCHOBE TEOPETUYECKUX IPEICTABICHUN
pPa3HOTO YpPOBHS: aTOMHOMOJIEKYJIIPHOIO YYEHHsI KaK OCHOBBI BCETO €CTECTBO3HAHMS, YPOBHS
Ilepnonnueckoro 3akona J[.M. MeHneneeBa Kak OCHOBHOI'O 3aKOHA XMMHH, YYEHHUS O CTPOCHUH
aToMa M XMMHYECKON CBSI3M, MPEACTaBICHUN 00 3IEKTPOTUTHYECKON ITUCCOIMAIMU BEIIECTB B
pactBopax. TeopeTnueckre 3HAHHUS PACCMATPUBAKOTCA HA OCHOBE AMIIUPUYECKU MOJYYEHHBIX W
OCMBICJICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIIEIOBATEILHO OT OJTHOTO YPOBHS K APYTOMY, BBITIONHSS
(GYHKIIUU OOBSCHEHHUS M MPOTHO3UPOBAHUS CBOWCTB, CTPOCHHSI U BO3MOXKHOCTEH MPAKTHUECKOTO
MIPUMEHEHUS U MIOJIyYEHUS N3yYaEMbIX BEILECTB.

Taxast opranuszanysi CoAep>KaHusl MPOTrPaMMbl CIIOCOOCTBYET INPEICTABICHUI0 XUMUYECKOH
COCTABJIIOLIEH HAyYHOM KAPTHHBI MHpa B JIOTHKE €€ CHUCTEMHOM Ipupoisl. Tem cambIM
obecreynBaeTcsi BO3MOXKHOCTh (POPMUPOBaHUS y OOYyYaromMXcs IIEHHOCTHOTO OTHOUICHHS K
Hay4HOMY 3HAHUI0O M METOJaM II03HaHUSA B Hayke. BakHO TakKe 3aMETUTh, YTO OCBOCHME
CcolepkKaHus Kypca IIPOMCXOAWT C IIPUBJICYEHUEM 3HAHUM U3 paHee HU3YUYEHHBIX KYypCOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 knaccb» u «®Pusnka. 7 Knacey.

K HampapneHuo nepBOCTENIEHHON 3HAYMMOCTH TP peau3aliy 00pa3oBaTeIbHbIX QYHKIUH
XMUMUU TPATUIMOHHO OTHOCAT (OPMHUpPOBAHME 3HAHUK OCHOB XMMHUYECKOM HAayKHM Kak o0jacTu
COBPEMEHHOI'0 E€CTECTBO3HAHMsSI, IIPAKTUYECKOM JEATEIIBHOCTU 4YEJIOBEKa U KaK OJHOIO U3



KOMIIOHEHTOB MHUPOBOH KyJbTYpHL. 3a/laua Kypca COCTOUT B (JOPMHUPOBAHUU CHCTEMbI XUMHYECKUX
3HAaHUM — BaXXHEWIMX (AKTOB, MOHATUH, 3aKOHOB M TEOPETUUECKUX ITOJOKEHUH, ITOCTYIHBIX
0000111eHUIT MUPOBO33PEHUECKOTO XapaKTepa, A3bIKa HAyKH, 3HAHUN O HayYHBIX METO/IaX U3YUCHUS
BEIIECTB U XMMUYECKHX DPEaKUui, a Takke B (OPMUPOBAHUM W PA3BUTUU YMEHUH M CIIOCOOOB
NESTeIbHOCTH, CBSI3aHHBIX C IUIAHUPOBaHHMEM, HAOMIONEHHEM W MPOBEACHUEM XUMHUYECKOTO
IKCIIEPUMEHTA, COOIOJICHUEM MPaBHII OE30MAaCHOTO OOpaIIeHUs C BEIIECTBAMHU B IOBCETHEBHOM
KU3HU.

Hapsiny ¢ 9TuM nienu u3ydeHusi XMMHHU B IIPOrpaMMe Kypca YTOYHEHBI U CKOPPEKTUPOBAHBI €
y4€TOM HOBBIX ITPHOPUTETOB B CUCTEME OCHOBHOTO 0011ero oopa3oBanus. Ceroans B 00pa3oBaHUU
0c000 3HAYMMOI NPU3HAETCS HAMPABICHHOCTh OOYYEHUS HA pa3BUTHE M CaMOPa3BUTHE JIMYHOCTH,
(dbopmupoBaHue €€ HHTEIUIeKTa U 001Iei KynbTypbl. O0y4eHNEe YMEHUIO YUUTHCS U TPOAOIIKATH CBOE
00pa3oBaHNE CAMOCTOATEIBHO CTAHOBUTCS OJHOM M3 BaKHEUIINX (PYHKUMH yUeOHBIX TPEIMETOB.

B cBs3u ¢ 3TUM npu U3y4YeHHM NpeAMETa Ha YpOBHE OCHOBHOIO 00IIero oOpa3oBaHUs
JOMUHHpYIOIee 3HaYCHHE TPUOOpENH Takue 1ed, KaK:

(dbopMHpOBaHNE WHTEIUIEKTYyalbHO pa3BUTON JIMYHOCTH, TOTOBOW K CamM000pa30BaHMUIO,
COTPYAHUYECTBY, CAMOCTOSTEIILHOMY MPHHATUIO PEIICHUH, CIOCOOHON aanTHPOBAThCS K OBICTPO
MEHSIOLMMCS YCIIOBUSIM JKU3HH;

HANpaBICHHOCT, OOy4YeHHMs Ha CHCTEMaTHYecKoe MpHoOIeHne OoOydarommxcs K
CaMOCTOSITENIbHOW TO3HABATENBHON JESATEILHOCTH, HAYYHBIM METOJIaM TO3HAHUS, (YOPMUPYIOIIUM
MOTHUBAIMIO M Pa3BUTHE CIIOCOOHOCTEH K XMMMUU;

o0ecrieyeHHe YCIOBHUH, CIIOCOOCTBYIOIIMX MPHOOpPETEHHIO OOYy4YaloMIMMUCS — OIBITa
pa3H006pa3H0171 ACATCIIBbHOCTH, ITO3HAHUA M CaMOIIO3HAaHHA, KIIOYCBBIX HABBIKOB (KJIIO‘-IQBBIX
KOMHCTCHL[I/II\/’I), HMCIOIIUX YHUBCPCAJIbHOC 3HAUCHUC IJI PA3JIMYHBIX BUAOB ACATCILHOCTH,

dopmupoBaHHe yMEHUH OOBSICHATH M OLEHHUBATH SIBICHUS OKPYKAIOIIET0 MHpa Ha
OCHOBAHUH 3HAHUU U OIBITA, ITOJIYYEHHBIX [IPU U3YYCHUN XUMUH;

dbopMupoBaHHE Yy OOYYaIOMIMXCS TYMAHHCTUYECKUX OTHOIICHUW, MOHUMAHHS IEHHOCTH
XUMHUYECKUX 3HAHUU I BBIPAOOTKH SKOJOTHYECKH IEJIeCOOOpa3HOTO TOBEIEHUS B OBITY H
TPYAOBOM AEATEIBHOCTH B LEJSAX COXPAHEHUS CBOETO 3I0POBbS M OKPYKAIOLIEH NPUPOJHON CPELBI;

pa3BUTHE MOTHBALIMU K 00YYEHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCIIUTAHUIO Ha
OCHOBE YCBOCHHS OOIIEUEIIOBEUECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY PO U
HaNpaBJICHHOCTH JalbHEUIIEr0 00yYeHHUS.

B ctpykType nporpaMMsl Kypca Hapsiiy ¢ HOSICHUTEIBHON 3aIIMCKOM BBIJCIICHBI CIIEAYIOLINE
paszensl: IUIaHUpyeMble IPeIMETHBIE Pe3yJIbTaThl OCBOCHHUS Kypca, CoIepKaHle yueOHOro Kypca u
€ro TEMaTU4YeCKOe INIAHUPOBAHHUE.



IInanupyemMsble pe3yJbTaThbl 0CBOCHHUS Kypca
B pe3ynbrare u3ydeHus Kypca JOMOJIHUTEIFHOT0 00pa3oBaHus « XUMHSA: JONOJHUTEIbHbIE
rJ1aBbI» B 9 Klacce BBITYCKHUK HAYYUTCS:

— PAaCKpBIBAaTh CMBICI OCHOBHBIX XUMUYECKHUX MOHATUN: XUMHUYECKUHN JJIEMEHT, aTOM,
MOJIEKYJIa, WOH, KaTHOH, AaHHOH, IIPOCTOE BELIECTBO, CJIOKHOE BEIIECTBO, BAJIEHTHOCTD,
3JIEKTPOOTPULATENIBHOCTD, CTEIICHb OKUCIICHUS, XUMUYECKas pEaKIUs, XUMUYECKasl CBA3b, TEINIOBOMN
3pdexT peakuud, MOJb, MOJSPHBIA 00BEM, pPACTBOP, AJIEKTPOJIMUTHL, HEIIEKTPOIMTHI,
AJIEKTPOJIUTUYECKAs JIUCCOIMALNSA, PEAaKIMW MOHHOTO OOMEHa, KaTajau3aTrop, XHUMHYECKOe
paBHOBecue, oOpaTuMble U HEOOpaTUMbIE PEAKIIMU, OKUCIMTEIbHOBOCCTAHOBUTEIBHBIC PEAKLIUH,
OKHCIIUTEb, BOCCTAaHOBHTENIb, OKHCICHHE W BOCCTAHOBJICHME, AaJUIOTPONHsA, aM(pOTEPHOCTS,
XUMHUECKasl CBA3b (KOBAJECHTHAs, MOHHAs, METAJNINYECKas), KpUCTAIUIMUECKAsl PEIIETKA, KOPPO3HUs
METAJIJIOB, CIUIaBbl, CKOPOCTh XUMHUYECKON PEaKINH, IpeenbHo aomrycTuMas konuenTpauus (I1IJ1K)
BEILECTBA;

— WJUIFOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XUMUYECKHUX IOHATHUA U IPUMEHATHITU
MIOHATUS IIPU ONMCAHUY BELIECTB U UX NIPEBPALCHUN;

— UCTOJIb30BAaTh XHUMHUYECKYI0O CHMBOJIUKY [UIi COCTaBJICHHMS (OPMYN BEIIECTB U
YPaBHEHUN XMMHUYECKUX PEAKIUM;

— ONpENENATh BaJCHTHOCTb M CTEIEHb OKHUCICHUS XUMUYECKHX DJJIEMEHTOB B
COCIMHEHMAX pPa3lIMYHOIO COCTaBa, IPUHAIUICKHOCTb BELIECTB K ONPEACIEHHOMY Kiaccy
COEAMHEHUI 1o (QopmynaM, BUJI XUMHUYECKOH CBs3M (KOBAJCHTHAs, MOHHAs, METAIMUECKas) B
HEOPTraHMYECKUX COCIMHEHUSX, 3aps]] NOHA 0 XUMHUYECKOW (opMyIie, XapaKTep Cpeasl B BOJAHBIX
pacTBOpax HEOPraHUYECKUX COEAUHEHUN, TUIl KPUCTAJUINYECKON PEIIETKH KOHKPETHOTO BEILECTBA;

- packpbiBath cmblci [lepuoandeckoro 3akona /I.1. MenneneeBa u 1eMOHCTPUPOBATH
€ro MOHMMAaHHE: ONHUCBHIBATH M XapaKTepU30BaTh TaOnuuyHyio ¢opmy Ileprognmueckoil cucTtemMbl
XMMUYECKHX JJIEMEHTOB: pa3iMyaTh MOHSATHS «TJIaBHas mnonrpymnma (Arpymnma)» U «mododHas
noarpymnna (brpynma)y, maneie u 0obIINE TEPUO/IBI, COOTHOCUTH 0003HAUYEHUS, KOTOPBIE UMEIOTCS
B TEPHOAMYECKON TaOIHIlEe, C YUCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUS AaTOMOB XHUMHYECKHX
3JIEMEHTOB (COCTaB U 3apsiz Apa, O0IIee YUCIIO SJICKTPOHOB U paclpeie]IeHue UX MO ANEKTPOHHBIM
CJI0SIM), OOBSICHATDH 00IIMe 3aKOHOMEPHOCTH B M3MEHEHUH CBOWCTB AJIEMEHTOB U UX COCAMHEHUI B
IpezeIiax MajiblX IIEPUOJOB U IIaBHBIX IOATPYIII C YYETOM CTPOEHUS UX aTOMOB;

— KJIacCU(UITUPOBATh XUMHUECKUE JIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA, XUMHUUECKUE
peakiuu (10 YUCIY M COCTAaBY YYaCTBYIOIIMX B PEAKLUH BELIECTB, MO TEIUIOBOMY 3¢ dekTy, mo
MU3MEHEHHUIO CTENEHEN OKUCIEHUS XUMUYECKUX IIEMEHTOB);

- XapaKTepu30BaTh (OMHUCHIBATH) 0OImIMEe W crenuuueckne XUMUYECKUE CBONCTBA
IIPOCTBIX U CIIOJKHBIX BEILIECTB, IMOATBEPXkAAs ONUCAHUE IPUMEpPAMU MOJIEKYJSIPHBIX U MOHHBIX
YPAaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKLIUM;

- COCTABJIAITh YPABHEHUS 3JICKTPOJIMTUYECKOMN JUCCOLMALIMYI KUCIIOT, LIEJI0YEH U COJIEH,
MOJHBIE M COKpAaIlEHHBIC YPaBHEHHUS peakiuii HOHHOrO OOMEHa, YpaBHEHHUS pEaKIHi,
MOATBEPKIAIOIIUX CYIIECTBOBAHUE N'€HETUYECKON CBSI3U MEXK/y BEILIECTBAMU PA3JIMYHBIX KJIACCOB;

— PacKpbIBaTh CYLIHOCTb OKHUCIUTEIbHOBOCCTAHOBUTEIIBHBIX PEAKLHUKA IOCPEACTBOM
COCTaBJICHUS 3JIEKTPOHHOTO OallaHCca ATHX peaKIuii;

— IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOEHHUs, BO3MOKHOCTHU
IIPOTEKAHUsI XUMUYECKUX IIPEBPALLICHUM B PA3JIMYHBIX YCIOBUSAX;

— BBIYUCIISITH OTHOCUTEIIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MacChl BELECTB, MACCOBYIO
JOJTI0 XUMHUYECKOTO 3JIEMEeHTa Mo (opMyJie COSTUHEHHUsI, MAaCCOBYIO JIOJIIO BEILECTBA B PAacTBOPE,
IIPOBOJUTH PACYETHI 110 YPABHEHHUIO XUMUYECKOM pEaKIUu;



— CIIEZIOBAaTh TpaBHJIAM IIOJIb30BAaHUS XMUMHMYECKOW TIOCYJ0W U Jab0opaTOpPHBIM
000pyI0BaHUEM, a TAKXKE MpaBUiIaM 00paIleHHs C BEIIECTBAMH B COOTBETCTBUHU C MHCTPYKIUSMHU T10
BBITOJIHEHUIO JTAOOPATOPHBIX XMMHUYECKHX OIBITOB IO TOJIYYEHUIO M COOMPAaHUIO Ta3000pa3HbIX
BELIECTB (aMMHaKa U yIJIEKUCIIOro Irasa);

— MIPOBOJIUTH PEAKIMH, TTOATBEPXKIAIOIINE KAUeCTBEHHBII COCTAaB PA3IMYHBIX BEILECTB:
pacro3HaBaTh OIBITHBIM MyTEM XJOPHIOPOMHUI, MOAMI, KapOoHat, ¢ocdar, cunmkar, cynbdar,
THJIPOKCUINOHBI, KATHOHBI AMMOHUSI M MOHBI M3YYEHHBIX METAJIOB, MPUCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEIIECTB;

— NPUMEHSATh OCHOBHBIE OINEPALUU MBICIUTEILHON AEATEIbHOCTH — aHAJIU3 U CHHTES,
CpaBHEHHE, O00OOIEHHE, CHUCTEMATH3alMI0, BBIABICHHE MPUYHMHHOCIEACTBEHHBIX CBS3EU — s
M3yYEHUs] CBOMCTB BEILECTB U XUMHUYECKUX PEAKILUi, €CTeCTBCHHOHAYYHbIE METOABI MMO3HAHUS —
HaOJI0IeHNE, U3MEPEHNE, MOICTTMPOBAHNE, SKCIIEPUMEHT (PEaTbHbIM U MBICIEHHBIN).

Coaepixkanue Kypca

Paznen 1. IloBTOpeHue u 0000111eHNe 3HAHMIA.

CrpoeHne aromMa W XUMHUYecKas CBa3b. Kiaccupukanuss HEOPraHUYECKHUX BEIIECTB.
Bakneiiune Kiaccbl HEOPraHUYECKUX BEIECTB U UX T€HETUYECKAas! CBS3b.

Paznen 2. Crexuomerpusi. KoninyecTBeHHbIE OTHOLIEHUS] B XUMMU.
Mounb — equHUIA KOM4YecTBa BeniecTBa. Yuciao ABoraapo. MoisipHas macca.
BreiBoa hopmynel coenqunenus. [Ipocreiitnas (sMnupuyecKkas) u MOJIEKyIsipHast GOpMyIIbL.

3akoH ABoragpo. MomsipHbelii 00beM raza. HopmanbHble W cTaHZApTHBIE YCIOBUS.
AOCOMIOTHAs M OTHOCHUTENbHAS IUIOTHOCTD T'a30B.

Pacyetsl o ypaBHeHHSIM peakiuii. Beraucnenne Maccol, 00beMa Wi KOJIMYECTBA BEIIeCTBA
M0 MU3BECTHON Macce, 00beMy WJIM KOJMYECTBY BEIIECTBA OJHOTO M3 PEAareHTOB WIIU MPOIYKTOB.
PacyeTsl 00beMHBIX OTHOIICHUH Ta30B B XUMUYECKUX peakIusX. BeIauciieHne KOJTu4ecTBa MOJIEKYT
10 U3BECTHOMY KOJIMYECTBY BEILIECTBA.

Pacyersl 1o ypaBHEHUSM peakUui B cllydae, KOIZla OJHO M3 BEUIECTB HaXOAMUTCA
B HeJloCTaTKe. BpruncieHne wmaccbl OJHOTO U3 MPOAYKTOB pEakUMH [0 Macce pacTBOpa,
COJIEPIKALIET0 ONPEAEICHHYIO I0JIF0 HCXOJHOTO BEIECTBA. BBIX0O/ MPOIyKTa XUMUYECKON PEaKIIH,
€ro pacuer.

Jlemoncmpayuu.

IToka3 HEKOTOPBIX COEIMHEHUI KOJIMYECTBOM BelllecTBa | Mojb. JleMOoHCTpaus MOJIIpHOIO
o0beMa UIeabHOTO rasa.

Pa3znen 3. Xumuueckasi peakiusi.

Teopust 2JEKTPOIUTUYECKON JUCCOLMALMU. OJEKTPOJIUTHI M HEAIEKTPOJIUTHL. VIOHBI.
Karnonsl u anuonsl. IloHsTne o ruapatupoBaHHOM HoOHE. Kpucramioruzaparsl. OHeprus
KPUCTAJUIMYECKOMN PELIETKH.

Huccomnmanusi KUCIOT, coie U ocHoBaHuil. OmnpeneneHue KUCIOT, OCHOBAHHMM U coliel
C TOYKHU 3pEHUS TCOPHH SIEKTPOIUTHUECKON aucconuanuu. oH TUIPOKCOHUS, ero 00pa3oBaHHUE.
OCOOEHHOCTH IUCCOLMAIME MHOTOOCHOBHBIX KMCIIOT. J{uccolmalius KUCIbIX COJICH.

CuibHBIE U cl1a0bIe SJICKTPOJIUTHI. CreneHb JUCColranmu.



Kucnotnocts cpenpl. Bomopoansiii mokaszarens. OrnpeneneHue KHUCIOTHOCTH —CPE.bl
C IIOMOIIBIO UHAUKATOPOB U pH-MeTpoB.

PeaKL[I/II/I HOHHOI'0 OOMeHa U YCJIOBUS UX ITPOTCKAHUA.

XUMHYECKHME CBOMCTBA OCHOBHBIX KIIACCOB HEOPraHUYECKUX COCIUHEHUHM B CBETE
MPEJICTABICHHUA 00 IEKTPOIUTUIESCKON TUCCOLIUAIUH.

I'maponus comeld. ['maponus conei, oOpa3oBaHHBIX cIa0bIM OCHOBAHHEM W CHUJIBHOMN
KHCJIOTOM, CJIa00M KHUCIIOTOH M CHIILHBIM OCHOBAaHHEM, CJIa00H KHUCIOTON U CIIa0bIM OCHOBAHUEM.
Peaxiust cpenibl BOAHBIX pacTBOPOB cojieil. OOpaTUMBbIii 1 HEOOPATUMBIH THIPOIIN3 COTEH.

OKHCIUTENBHO-BOCCTAHOBUTENbHBIE peakiuu. [Ipoliecchl OKMCIEHMS U BOCCTAHOBJICHMS.
Oxucnurens. BoccranoBurens. CocTaBieHHE YPaBHEHMH OKHMCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakmii. PaccranoBka K03(p(QUIMEHTOB B ypaBHEHHAX OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peaKIuii METOAOM 3JIEKTPOHHOTO OasiaHca.

XUMHUYECKUE HMCTOYHUKU TOKa. ['allbBaHMYECKUN SJIEMEHT. DJIEKTPOAbl (KaTOA M aHOJM)
B rajlbBAaHUYECKOM 3JIEMEHTE. DIEKTPOXUMHUUECKUH PsiJl HAMIPSKEHUN METaJIOB.

Onexrtponus. [Ipoueccel, nporekaromuye Ha KaToJe U aHOJIE IpH 3JieKkTpoause. [Ipumenenue
AJIEKTPOJIN3A B IPOMBIIIIEHHOCTH.

TennoBoit 3¢dexr xummuueckorr peakuuu. IlonsTHEe 0 Tepmoxumuu. TepMoxuMUUecKoe
ypaBHEHHE. DK30- M 3HJIOTEPMUYECKUE PEAKIMH. PacueTel MO TEPMOXMMHYECKOMY YpPaBHEHUIO:
pacTeT KOJIMUYECTBA TEIUIOTHI 110 MacCe, KOJIMYECTBY BEI[ECTBA WIIM 00BEMY HCXOIHOTO BELIECTBA.

ITonsiTHE O CKOPOCTH XMMHUYECKOUN peakuuy. PaKkTopsl, BIMAIOLINE HA CKOPOCTh XUMUYECKON
peakuu. Katanuzatop u uarudurop. [loHsTHE 0 KaTAIMTHUECKUX PEAKIIUAX.

[Tonstue 00 OOpaTHUMBIX peakuusAX. XHUMHUYecKoe paBHOBecue. DaKTOPbI, BIHSIOIINE
Ha xuMuueckoe paBHoBecue. [Ipunuun Jle Illarense. Cmemenne XMMHUUECKOTO paBHOBECHSI.

Knaccugukanuss XUMUYECKUX pEaKkIUil M0 pa3IyHBIM MPU3HAKAM: [0 YUCIY M COCTaBY
MCXOJIHBIX U 00pa3yroIuXCcsl BEIIECTB; MO M3MEHEHHUIO CTENCHW OKHCIICHUS aTOMOB XMMHMYECKHX
AJIEMEHTOB; MO TEIUIOBOMY 3(PQEKTy, M0 MPU3HAKY 0OpaTHUMOCTH, MO HATUYUIO MU OTCYTCTBHUIO
KaTaJIn3aTopa.

Jlemoncmpayuu.

DJIEKTPONPOBOIHOCTh BOJbI U BOJHBIX PACTBOPOB PaA3IMYHBIX coeluMHeHU. OmnpeneneHue
KHUCJIOTHOCTH Cpelbl IpH TMOMOIIM YyHHBEpCaJbHOro HHAMKaTOpa u pH-merpa. Paznoxenue
IUXpoMara aMMOHUS («BYKJIaH»). MeTHO-IIMHKOBBINA TallbBAHUYECKUN 3JIEMEHT. JIEKTPOJIU3
BOAHOTO pactBopa Opomuna memu(Il). Dx3orepmudeckne M YHAOTEPMUUYECKUE PEAKIUU (TOPCHHE
Marausi, pa3jioXeHHe Malaxurta). Biusaue pa3nuuHbix (aKTOpoB (TemrmepaTypa, KOHIIEHTPAIHS,
CTENEHb W3MEJIbUYEHUS TBEPJOrO BEHIECTBA) HAa CKOPOCTh B3aUMOJCUCTBUS IIMHKA C COJISTHOU
KHUCIIOTOW. BriusiHue karanuszaTopa Ha CKOPOCTh PEAKIUHU Pa3joKEeHUs] MEPOKCHAA BOJOPOJA.
Bnusinue remneparypsl Ha CMEIIEHUE PAaBHOBECHUS PEAKIIMK TUMEpPU3aIlMi JUOKCH/IA a30Ta.

Jlabopamopnule onvimbi.
N3y4eHue 31eKTponpoBOIHOCTH PACTBOPOB U JBUKEHHSI HOHOB B 3JIEKTPUUECKOM IIOJIE.

CpaBHeHUE OKpAaCKM MHAMKATOPOB B pa3HbIX cpenax. OnpenencHue KUCIOTHOCTH CPEb.



Peakiiun oOMeHa B pacTBOpax 3JIEKTPOIUTOB.
I'mpponus comnent.

OKHCIIMTEIFHO-BOCCTAHOBHUTEIIbHEIE pCaKkuu.

Pa3nea 4. HemeTasibl.

ITomoxxenue HEMCTAIIOB B HepHOHquCKOﬁ CHUCTEMC XUMHNYCCKUX 3JICMCHTOB
J.U. MenneneeBa. OCOOEHHOCTH 3JEKTPOHHOTO CTpOoeHHs HeMeTauioB. OOmme cBoiicTBa
HEMCTAJLJIIOB.

['amorensl — »sneMeHThl rinaBHOM mnoarpynmel VII rpymnmer. OOmasi xapakTepuCTHKA
NOATpyNIbl. Bo3MOXHBIE cTeleHH OKuciaeHus. Ousnyeckue U XMMHUYECKUE CBOKMCTBA IaJIONEHOB.
Ocob6ennoctu ¢ropa. [ImaBukoBas KucIOTa U €€ Colu. XJI0p, €ro paclpoCTPaHEHHOCTh B IPUPO/IE,
nojlyyeHue (B MPOMBIIUICHHOCTH W B Jabopartopuu), (HU3MUYEeCKHe M XHUMHUYECKHE CBOMCTBA,
IIpUMEHEHHE. XJIOpPOBOIOPOA, NoiyueHue, cBoiictBa. CoisHas KUciIoTa U ee conu. [IpumeHenue
COJITHOM KHMCIIOTHI M ee cojeil. KauecTBeHHas peakuus Ha Xjopua-uol. OmpeneneHue uona
kpaxmasoM. [Iopsaok BEITECHEHUS OJHOIO raJIOreHa APYTUM U3 PACTBOPOB IaJIOTCHUOB.

Cepa, ee HaxOXAEHHUE B NPUPOJE, ALIOTPONHs, (PU3NYECKHEe W XMMHUYECKHE CBOMCTBA.
Cepoogopon. Cepoogoponnas kucinota. Cynbhuast. Oxcun cepbi(IV) (cepHUCTBIN ra3), cepHUCTas
kucnorta, cynbhurel. Oxcun cepbl(VI) (cepubiii anruapupa). CepHast kuciora. OKHUCIHTEIbHBIC
CBOWCTBA KOHIICHTPHUPOBAHHOU cepHOil KucnoThl. Cynbdatel. IlodydeHne u mpuMeHeHHe CepHOU
KUCIIOTHI (0€3 TexHoJornuueckoi cxemsl). KauecTBeHHas peakuusi Ha Cynb(paT-HOH. XUMHUYECKOE
3arpsiI3HEHUE OKPYIKaIOLIEN Cpeibl OKCUAAMHU cepbl. KUCIOTHBIE HOXKAN.

A30T, €ro HaxoK/JEHUE B IPUPOJIE, BAJIEHTHBIE BO3MOKHOCTH aTOMa a30Ta. A30T KaK IPOCTOE
BemiecTBo. Dusnyeckne M XMMHUYECKHE CBOMCTBa a30Ta, MOIydeHue, npumenenue. lIpobiema
CBsI3bIBaHMS aTMoc(epHoro aszora. llpeacraBieHue o MHMHEpaJIbHBIX yaoOpeHusx. Kpyrosopor
asora.

Ammuak. CTpoeHHE MOJIEKYJIbl, (U3MUYECKHe M XHUMHUYECKHE CBOMCTBA, MOJy4YeHHE
(6e3 TexHONOTMUECKOW cxeMbl) U npumeHeHne. Conu aMMoHus. KadecTBeHHass peakiys Ha WMOH
aMMOHHSI.

Oxcuzpl a3oTa. A30THasg KUCIIOTa: MONy4YeHHE, (U3UYECKHE M XHMHUYECKHE CBOMCTBA.
IIpuMeHeHne a30THOM KUCIOTHL. HUTpaThI.

®ocdop. bensiii u kpacHbii dochop. Duznueckne U XUMUYECKHe CBoicTBa (ocdopa.
[Tonyuenne u npumenenue docpopa. Oxcun dochopa(V) (pochopusrii anruapun). @ochophas
kucnorta u ee conu. Pocopubie y100peHHS.

VYraoepon. Anma3 M TpaguT — aIOTPOINHBIE MoauduKauu yriepoaa. Pusnmueckue
U XUMHYECKUE CBOWCTBa yriepoaa. AMOpQHBII yriepoa. AKTUBHPOBAHHBIM yroyib. AacopOuus.
HpeBecubiii yrons. Caxa. Kamennslii u Oypsiit yram. Yrapueid ra3z (oxcuna yriepoaa(ll)), ero
CBOMCTBA M (PM3MOJIOTUYECKOE ICHCTBUE HA OpraHU3M. Y TJIeKUCIHbIi ra3 (okcun yriaepoaa(IV)), ero
MOJTy4YeHHe, CBOMCTBA U puMeHeHue. [lapHuKoBbIi 23 PEeKT u ero mociaeAcTBUSA. YTONbHAs KUCIIOTa
u ee conu. Kpyrosopot yriaepozaa B Ipupoe.

Kpemuuii. Oxcun kpemuus(IV), kpemuueBass kucinora u cuinukarbl. Crekio. Kepamuka.
Crekiio — mpuMep aMopHOTO MaTepuaa.

Jlemoncmpayuu.



OO0pa31pl MPOCTHIX BElIECTB HeMeTauloB. [lomyyeHue xnopa u u3y4eHue CBONCTB XJIOPHOM
Bozbl. ['openne docdopa u cyppmsl B xsope. KauecTBeHHas peakiyst Ha XJIOPUA-UOHBI. Peakuus
COEIMHEHMS cepbl U kene3a. [lonydyeHue cepoBomopona M €ro ropeHue Ha Bosayxe. OcaxaeHue
cynbunoB MetayuioB. [lomyuenue cepHuctoro rasza. KauecTBeHHast peakiysi Ha CEPHHUCTBINA Tas.
JlelicTBUE KOHILIEHTPUPOBAHHOW CEPHOM KUCIOTHI Ha Meab M caxapo3y. OOyrivMBaHUE JIyYUHKU
KOHIIEHTPUPOBAHHON CEpHOM KHCIO0TOH. PacTBopeHne ammuaka B Boje («AMMUAYHBIN (DOHTAHY).
[lonyyeHne aMMuaka M3 XJIOpUJAa aMMOHMSI M €r0 B3aMMOJEHCTBHE C XJ0poBoaopoaoM («/lpM
6e3 orus»). BzaumoneiictBue mean ¢ pa30aBiICHHOW W KOHIEHTPUPOBAHHOW a30THOM KHCIIOTOM.
BsaumoneiictBue GpochopHOro aHruapuaa ¢ BoAoH. 3HAKOMCTBO € KPUCTALNTUMYECKUMH PELIeTKaMU
rpaduTa u anMasza. [lornomeHre akTHBUPOBAHHBIM YTJIEM ra30B M BEIIECTB, PACTBOPEHHBIX B BOJIE.
OcaxxJieHne KpeMHHEBON KHUCIOThI U3 pacTBOpPA CHIIMKATA.

Jlabopamopnule onvimei.

KauecTBeHHBIE PEAKIIMY HA COJIIHYIO KUCIIOTY.
BeITecHEHHE rajoreHoB ApyTr Ipyra U3 pacTBOPOB COJIEH.
N3yueHne CBOMCTB CEpHOM KUCIIOTBHI.

N3yueHne cBOMCTB BOJHOI'O PACTBOPAa aMMMAKA.

W3yueHue cBOICTB pacTBOpa KapOOHATa HATPUSI.

Paznen 5. Merayibl.

[Tonoxxenue  wmertamioB B llepuoanueckoir  cUCTEME  XUMHUYECKHX  DJIEMEHTOB
. . MenneneeBa. Ctpoenue aToMOB MeTayutoB. O01Iue cBoiicTBa MeTalsioB. PaciipocTpaHeHHOCTD
METAJUIOB B pupojie. PU3nYecKue CBOMCTBA METAJIOB. XUMUYECKUE CBOKMCTBA METAJIJIOB: PEAKLIUU
C HEMeTa/llaMH, KHUCJIOTaMH, COJISIMU. Psiji akTUBHOCTEW METAJIOB (PJIECKTPOXUMHUYECKUU psif
HanpspkeHuid MetamioB). CrocoObl monmydeHuss MeTaymioB. [loHsATHE 0 MeTaurypruu. 3HadYeHHE
METAJUIOB B COBPEMEHHOM OOIIIECTBE.

[Ilenounsie Meramasl. OOmas XapakTepuUCTHKa MOArpynnbsl. Harpwii: HaxoxaeHue
B IIpUpoze, (HU3MUECKUE CBOMCTBA, B3aMMOJEHCTBHE C HeMeTallaMH U Boaoi. OxpamnBaHue
IJIJAMEHU COJIIMM HaTpus. ['MapoKcua HaTpus, ero CBOMCTBA, MOJy4yeHue U npuMeHenue. Ilpasuna
6e30macHoil paboThI ¢ THIPOKCUIOM HATPUS.

Kanpiuii — npeacTaBUTENs CEMENCTBA IET0UHO3EMENBHBIX METAII0B. HaxoxkaeHue kanbuus
B 1npupone. Men, MpaMop, u3BeCTHAK U rumnc. Dusnyeckue CBOMCTBA, B3aUMOJEHUCTBUE
c HeMetaulaMd M Boaod. CoenuHeHust Kanpuus. OKcuI M TMAPOKCH Kanblus. 3BecTs.
CrpoutenbHbIe MaTepUabl: IeMEHT U 6eToH. OKpanMBaHue MIIAMEHU COISIMH KaJIbIIHSL.

AmomMuHuii. PacnipocTpaHeHHOCTh amtOMHHUA B npupone. dusnueckue M XUMHUYECKUE
cBoiicTBa. AM(pOTEpPHOCTh OKCHJIA U TUAPOKCH A amoMuHus. [Ipumenenune amomunns. JlypanoMux
KaK OCHOBAa COBPEMEHHOW aBHALUH.

MHoroo0pa3ue nepexoaHbIX METAJUIOB. DJIEKTPOHHBIE KOH(PUTYypPAIIH AaTOMOB d-3JIEMEHTOB
1 ux UMOHOB. XpoMm. Dusnmyeckue M XUMUYECKHE CBOMCTBA. 3aBUCUMOCTH KHCIOTHO-OCHOBHBIX
1 OKHCITUTEIHHO-BOCCTAHOBUTENBHBIX CBOMCTB OKCHUJOB M THAPOKCHJIOB XpoMa OT CTENEeHHU
OKHCIICHUs deMeHTa. AMdoTepHbie CBOICTBa okcuaa U ruapokcuaa xpoma(lll). OxucnurenpHbIe
CBOMCTBA XpOMAaTOB U JUXPOMATOB.



Kenezo. Munepansl sxene3a. Pu3nueckue W XUMUYECKHE CBOMCTBa (B3aWMOJECHCTBUE
C KUCIOPOAOM, KucimoTamu, xsopom). Coenunenus xxenesa(ll) u sxenesa(lll) u ux cBoiicTBa: OKCUIBI,
rupokcuabl U conu. KauectBennas peakuus Ha noH xene3a(Ill). UyryH u cranp — BakHeHue
CIUIaBBI JKeJIe3a. 3aKajleHHas U OTHylleHHas cTainb. Kopposus xkenesa.

[IpencraBinenue 0 XMUMUKA MEIH, [IMHKA U CBOMCTBAX UX BAXXHEUILINX COCIUHEHUMN.
Jlemoncmpayuu.

Konnekuus npocTeix BeniecTB — MeTaIoB. «CaTypHOBO J€peBO» (B3aMMOJEICTBHE LIMHKA
C pacTBOpPOM HMTpaTa cBHHLA). KojuleKnus BakHEHIIMX MUHEPAJIOB MeTaioB. BoccraHoBieHne
okcuna xenesa(lll) amomunuem. BzanMopeilicTBue HaTpus U Kanblus ¢ Boaod. I'openue Hatpus
B xyiope. OkpalivBaHHue IJIaMEHM COJISIMM HaTpus M Kanbliud. Komnekuus «ANIOMHUHMM U €ro
cruiaBel». B3aumopeicTBue amOMHUHHUS C BOJOM, pacTBopaMu KHUCIOT U menouedd. Komnekuus
«Kenezo u ero cmiaBel». llomyueHue Kene3HOro Kymopoca pacTBOPEHHEM XKeje3a B CEpHOM
kuciore. Oxucnenue ruapokcua xene3a(ll) na Bozayxe. Kopposus xenesa.

Jlabopamophvie onvimul.
du3nyeckue cBOMCTBAa METAJIOB.

CBolicTBa T'MJIpOKCHIa HATPUS.

Pa3nea 6. O000menne ceeeHnii 00 31eMEHTAX U HEOPraHMYECKHUX BellecTBax.

3aKOHOM€pHOCTI/I H3MEHEHHUS CBOMCTB DJJIEMEHTOB H IMPOCTBIX BCHICCTB B TJIAaBHBIX
noarpynmnax u B MaJlbIX HEpUOLAX. 3aKOHOM€pHOCTI/I N3MEHEHHS CBOMCTB CJIOKHBIX COGHHHGHHﬁ
9JICMCHTOB — BBICHINX OKCUIAOB U THAPOKCHUIAOB, JICTYUUX BOJOPOJHBIX COCHHHeHHﬁ.

Jlemoncmpayuu.

OO0pa3ipl TPOCTHIX BEIIECTB — METALUIOB M HEMETAJUIOB 2-TO U 3-TO MIEPUOJIOB.
Jlabopamopnuie onvimul.

CpaBHEeHUE KUCIOTHO-OCHOBHBIX CBOIMCTB BOJOPO/IHBIX COEIMHEHUI HEMETAJIIOB.
Pa3nen 7. HauanbHble cBeleHHs 00 OPraHU4YeCKHUX COeUHEHUSIX.

[Tonstue 00 opranumdeckoil xumuu. [IpHUMHBI MHOTOOOpa3usi OPraHUYECKUX BEIIECTB.
Crpoenue oprannueckux Beuiects. M3omepus. Knaccuukaius opraHMuecKux BEIiecTs.

YriieBogopo sl (MEeTaH, 3TaH, MPoIaH, OyTaH, STHIJIEH U alleTHJICH): CBOMCTBA U IPUMEHEHUE.
[TpupoaHbIe HICTOYHUKH YTIIEBOJAOPOIOB: MPUPOIHBIN Ta3, He(PTh, yTob.

Kucnoponoconepxkammue  opranudeckue  BemiectBa. Couptel  (METaHON,  ATaHOIN,
STUJICHTIIMKOb, TJIMIEPUH): CBOHCTBA © mpuMeHeHHe. KapOoHOBBIE KHUCIOTHI (yKCyCHas,
cTeapuHOBasi, ojienHOBast). Kupbl. YTIeBOoabl (TJII0KO3a, Kpaxmal, LEJUI003a). AMUHOKHUCIOTHI
(aMMHOYKCYyCHas KHcI0Ta). benku.

Jlabopamopnuie onvimul.

N3yueHne CBOMCTB YKCYCHOM KHUCIIOTBI.

Pazgnen 8. Xummsa um 3amura okpyxawmomel cpeabl. be3omacHoe oOpamenue c
BelllecCTBaMHU.



TemaTH4eckoe MJIAHUPOBaHHE Kypca

Pa3nen / Tema Koa-Bo Pexomenayemslit JOP
aK. 4.
Pa3nea 1. I[loBTOpeHue u 00001eHNe 24
3HAHUM
Tema 1.1. Ctpoenue atoma. [lepuonnueckuit 11 https://lesson.academy-
3aKOH. XMMHUYECKas CBS3b content.myschool.edu.ru/04/09
Tema 1.2. 'eHeTnyeckast CBA3b MEXIY 13 https://lesson.academy-
BOXHEUIIIMMHU KJIaCCaMH HEOPTaHUYECKUX content.myschool.edu.ru/04/09
BEILIECTB
Paznen 2. Crexuomerpus. 24
KosnuecTBeHHbIE OTHOLIEHUS] B XHMUH
Tema 2.1. Mounb, MoJsIpHast Macca, pacyeThbl 6 https://lesson.academy-
0 XUMUYECKOH popmyiie content.myschool.edu.ru/04/09
Tema 2.2. 3akoH ABoragpo. OTHOCUTETbHAS 6 https://lesson.academy-
IUIOTHOCTb T'a30B content.myschool.edu.ru/04/09
Tema 2.3. PacuéTsl 10 ypaBHEHUIO peaKLUU 12 https://lesson.academy-
content.myschool.edu.ru/04/09
Pa3pnen 3. Xumuueckas peakinus 34
Tema 3.1. Teopust >MEKTPOIUTHUECKOM 2 https://lesson.academy-
M CCOLIMAITIH content.myschool.edu.ru/04/09
Tema 3.2. Peakiiuu nonHoro ooMeHa 4 https://lesson.academy-
content.myschool.edu.ru/04/09
Tema 3.3. 'maponus coneit 4 https://lesson.academy-
content.myschool.edu.ru/04/09
Tema 3.4. KuciotHocts cpefsl. 2 https://lesson.academy-
Wupukaropsl. pH pacTBopoB content.myschool.edu.ru/04/09
Tema 3.5. KauecTBeHHbIE peakiuu 4 https://lesson.academy-
content.myschool.edu.ru/04/09
Tema 3.6. OxucauTenbHO- 4 https://lesson.academy-
BOCCTAHOBUTEIJIbHBIE PEAKIIUN content.myschool.edu.ru/04/09
Tema 3.7. 'anbBaHNYECKHE JIEMEHTHI U 4 https://lesson.academy-
AKKyMYJISITOPBIL. DIEKTPOJIN3 content.myschool.edu.ru/04/09
Tema 3.8. Tepmoxumus 2 https://lesson.academy-
content.myschool.edu.ru/04/09
Tema 3.9. CkopocTb XMMUYECKUX PEaKIHHA 3 https://lesson.academy-
content.myschool.edu.ru/04/09
Tema 3.10. Xumuueckoe paBHOBECHE 3 https://lesson.academy-
content.myschool.edu.ru/04/09
Tema 3.11. Knaccupukanus XuMHUECKUX 2 https://lesson.academy-
peakuui content.myschool.edu.ru/04/09
Pasnen 4. HemeTtaninbl 50
Tema 4.1. [asioreHs! 1 UX COeTUHEHUS 8 https://lesson.academy-
content.myschool.edu.ru/04/09
Tema 4.2. Cepa u ee coeJMHEHUS 8 https://lesson.academy-

content.myschool.edu.ru/04/09
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Tema 4.3. A30T ¥ €10 COCTUHCHHS 12 https://lesson.academy-
content.myschool.edu.ru/04/09

Tema 4.4. Docdop u ero coeAMHECHUS 8 https://lesson.academy-
content.myschool.edu.ru/04/09

Tema 4.5. Yriepoa u ero CoOeTuHEHUs 6 https://lesson.academy-
content.myschool.edu.ru/04/09

Tema 4.6. KpemHwMii 1 €ro coeTuHEHUS 4 https://lesson.academy-
content.myschool.edu.ru/04/09

Tema 4.7. O60011ICHIE CBOWCTB 4 https://lesson.academy-
content.myschool.edu.ru/04/09

Pa3gea 5. Meranisl 44

Tema 5.1. O0mue cBolicTBa METAJLIIOB. 6 https://lesson.academy-
CnuiaBbl content.myschool.edu.ru/04/09

Tema 5.2. lllenouyHbie METaJUIBI 6 https://lesson.academy-
content.myschool.edu.ru/04/09

Tema 5.3. Metasuibl BTOPOiA TPYTIIHL 6 https://lesson.academy-
JKEcTKoCTh BOJIBI content.myschool.edu.ru/04/09

Tema 5.4. AnmromMmuHui 6 https://lesson.academy-
content.myschool.edu.ru/04/09

Tema 5.5. TlepexoaHpie METAIITBI 20 https://lesson.academy-
content.myschool.edu.ru/04/09

Pa3nen 6. O600meHne cBeieHUii 00 10 https://lesson.academy-
3J1eMeHTaX H HeOPraHn4YecKuX BelecTBax content.myschool.edu.ru/04/09

Pasnen 7. HauajabHble cBeieHUSA 00 10 https://lesson.academy-
OpPraHHYeCKHX COeNHEHHAX content.myschool.edu.ru/04/09

Pa3nen 8. Xumus u 3a1uTa OKpYyKaroei 8 https://lesson.academy-
cpensbl. beonacHoe o0painieHue content.myschool.edu.ru/04/09

¢ BelleCTBAMH
HUTOI'O 204
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