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Pa3zpen 1
INOSCHUTEJIBHAS 3AITMCKA

[IporpaMma 1Mo XUMHM Ha YpOBHE OCHOBHOTO 0OIIEro oOpa3oBaHMs COCTaBICHA Ha
OCHOBE TpeOOBaHHI K pe3ylbTaTaM OCBOEHHUS OCHOBHOI 00pa3oBaTeNbHOW MPOTpamMMBbl
OCHOBHOTO 001Iero obpazoBanwusi, npeacTaBieHHBIXx B @T'OC OO0, a Takke Ha OCHOBE
benepanbHON paboueil MporpaMMbl BOCIUTAHUS U C Y4ETOM KOHLEMIUU IPENnoJIaBaHus
yueOHoro mpeaMera «XuMus» B 00pa3oBaTeIbHbIX opranusanusx Poccuiickoit @enepamnuu.

[Iporpamma mo xumMuu Ja€T MPEACTABICHHUE O LIEISAX, OOIIEH cTpaTerun o0ydeHus,
BOCIIUTAHUS U PA3BUTHUSI OOYYAIONIUXCS CPEJICTBAMHU y4eOHOIrO MpeaMeTa, YCTaHABIUBACT
00s13aTebHOE MPEAMETHOE COJIepKaHue, IPEeyCMaTPUBAET paciipe/ieJIeHHe ero Mo KiaccaM
U CTPYKTypUpPOBaHHME IO pasleiaM H TeMaM MpPOrpaMMbl 1O XUMHH, OIpPEIeseT
KOJIMYECTBEHHBIC W KAUECTBEHHBIC XapaKTEPUCTHUKU COJICPIKAHUS, PEKOMEHIYyEeMYIO
MOCJIC0BATEIPHOCTh M3yUEHUSI XUMHUHU C YUETOM MEKIPEAMETHBIX U BHYTPHIIPEIMETHBIX
CBS3€H, JIOTMKA YYeOHOrO TMpoIlecca, BO3PACTHBIX OCOOCHHOCTEH 00ydJaromuxcs,
oTpesieNsieT BO3MOXKHOCTHU MpeIMeTa AJIsl peaau3aluu TpeOOBaHU K pe3ynbTaTaM OCBOCHUS
OCHOBHOH 00pa3zoBaTeNbHON MpPOTrpamMMbl Ha YPOBHE OCHOBHOTO o0Iiero oOpa3oBaHus, a
TakKe TPeOOBAHUHU K pe3ysibTaTaM OOydYeHUS XUMHUHU Ha YPOBHE IEJICH U3YyUCHUS IpeaMeTa
U OCHOBHBIX BHJOB yueOHO-IIO3HABATEIBHON NEATEIBHOCTH O0YYaOIIerocs Mo OCBOEHUIO
y4eOHOTO COepPKAHMSL.

N3ydenune xumuu:

CHOCOOCTBYET pealn3allid BO3MOXKHOCTEH Ui caMOpa3BUTHS U (OPMHUPOBAHUS
KYJIbTYpPBI JINYHOCTH, €€ 00111el 1 PyHKIIMOHAIBHON TPaMOTHOCTH;

BHOCUT BKJIaJ B (QOPMHUPOBAHUE MBINUICHUS M TBOPYECKUX CHOCOOHOCTEM
oOyJaronmxcs, HABBIKOB ux CaMOCTOSITENILHOM yaeOHOM NeSITeIbHOCTH,
IKCIIEPUMEHTAIBHBIX M HCCIICIOBATCIILCKUX YMEHUH, HEOOXOJIMMBIX KaK B IOBCEIHEBHOU
KU3HU, TaK U B Ipo(heccCHOHAbHON 1eATeIbHOCTH;

3HAKOMHUT CO CHEIM(PUKON HAYYHOTO MBIILICHUS, 3aKJIaIbIBAET OCHOBBI 1IEJIOCTHOTO
B3IJISiJa Ha E€IUHCTBO MPHPOABI M YEJOBEKa, SIBISETCS OTBETCTBEHHBIM JTAalloM B
(hOpMUPOBAHUN €CTECTBCHHO-HAYYHOW TPAMOTHOCTH O0YYarOIIIXCS;

crocoOCcTBYeT (OPMUPOBAHUIO [IEHHOCTHOTO OTHOILIEHHUS K €CTECTBEHHO-HAyYHBIM
3HAaHUSAM, K TPUPOJAE, K UYEJIOBEKY, BHOCHUT CBOW BKIIQJ B DKOJIOTHYECKOE OOpa3oBaHHE
oOydJaronuxcs.

JlaHHbIE HampaBlIeHWs B OOYYCHMH XHUMUU OOCCIICUMBAIOTCA  CreIH(DHUKOMA
coJiepKaHusl y4eOHOro MpeaMeTa, KOTOPHIN SBISETCS MeAarornyeckd aJanTHpOBaHHBIM
OTpakeHHeM 0a30BOY HAYKH XUMUU Ha ONPEIEIEHHOM dTare e€ pa3BUTHUA.

Kypc xumum Ha ypoBHE OCHOBHOIO 00IIero oOpa3oBaHUSI OpPUEHTHPOBAH Ha
OCBOGHHE OOYYAIOIIMMHUCS CHCTEMBI TICPBOHAYAIBHBIX TMOHITHA XWMHH, OCHOB
HEOPraHMYECKOM XMMHUU W HEKOTOPBIX OTHENbHBIX 3HAUYMMBIX MOHSATHH OpraHu4yecKoiu
XUMHH.

Crpykrypa comepkaHus TpOrpaMMbl [0 XUMHUU c(QOpMHUpOBaHA HA OCHOBE
CUCTEMHOTro noaxoja k e€ nzydeHuro. CozepikaHue CKJIaJbIBAeTCsl U3 CUCTEMbI MOHSATUH O
XUMHYECKOM 3JIEMEHTE U BEIECTBE M CHCTEMBI IOHATHIA O XMMHUYECKOH peaknuu. O0e 31tn
CUCTEMBI CTPYKTYPHO OpTraHH30BaHbI MO MPHUHIIMITY MOCIEI0BATEILHOTO PAa3BUTHS 3HAHUN
Ha OCHOBE TEOPETUYECKUX MPEACTABIECHUIN Pa3HOIO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akoHa /. 1. MeHeneeBa kak OCHOBHOT'O 3aKOHA XUMUU;

— YYCHHSI O CTPOCHHH aTOMAa U XHMHUYECKOH CBSI3U;



— MPEJICTaBIECHUH 00 AJIEKTPOIIMTUUECKOM JUCCOIMALMK BELIECTB B PACTBOPAX.

Teoperndeckne 3HaAHHUSI PACCMAaTPUBAIOTCS HA OCHOBE SMITUPUYECKH MOTYYSHHBIX U
OCMBICIIEHHBIX (DaKTOB, Pa3BUBAIOTCS IOCIEA0BATEIBLHO OT OJHOTO YPOBHS K APYroMy,
BBINOJHASA QYHKIIUN OOBSICHEHUS U IIPOTHO3UPOBAHUSI CBOWCTB, CTPOCHUS U BOZMOXKHOCTEH
MPAKTUYECKOr0 MPUMEHEHUS U MOJTyYSHHSI H3y4aeMbIX BEIECTB.

OcBoeHme MporpaMMbl MO0 XUMHH CIIOCOOCTBYET (POPMHUPOBAHMIO MPEICTABICHUS O
XUMHYECKON COCTaBJISIIOIICH HAy4YHOW KAapTHHBI MHUpPA B JIOTUKE €€ CHUCTEMHON MPHUPOJbI,
[IEHHOCTHOTO OTHOILIEHHMS K Hay4YHOMY 3HAaHUIO U METOJaM MO3HaHus B Hayke. V3yuenue
XMMUHU TIPOMCXOJUT C TPHUBJICYCHUEM 3HAHUHN W3 paHee M3yYCHHBIX YYEOHBIX MPEIMETOB:
«Oxpyxaromuii Mup», «buosnorus. 5—7 knacces» u «dusuka. 7 Kiacey.

[Ipy u3ydyeHMHM XUMHUM Ha YpPOBHE OCHOBHOTO OOIIEro o00pa3oBaHUSl Ba)KHOE
3HA4YEHUE MPUOOPENH TaKue LEeNH, KakK:

—  (GOpMHpOBaHHME  HHTEJUIEKTyaJlbHO  pa3BUTOW  JMYHOCTH, TOTOBOM K
camMo00pa3oBaHMIO, COTPYAHUYECTBY, CAMOCTOSATEILHOMY MPUHITUIO PELICHUH, CIIOCOOHOI
alalTUPOBATHCS K OBICTPO MEHSAIOIIUMCS YCIOBUAM XKU3HHU;

— HAaIpaBJIEHHOCTh OOYYEHHUS HAa CUCTEMaTHYECKOe MPHOOIIEHHE OOyYaIoIIMXCs K
CaMOCTOSITENIbHON ~ MO3HABAaTEJIbHOM  JIESITENbHOCTH, HAyYHBIM METOJaM  IO3HaHUs,
(GopMHPYIOIIUM MOTHBALIMIO U pa3BUTHE CIOCOOHOCTEH K XUMHH;

pa3BUTHE MOTHBAIMM K OOYYEHHWIO, CIIOCOOHOCTE K CaMOKOHTPOIIO W
CaMOBOCIIUTAHUIO HA OCHOBE YCBOEGHMs OOIIEYEIOBEUECKUX LEHHOCTEH, FOTOBHOCTH K
OCO3HAaHHOMY BBIOOPY HPOQHIIS M HAPABICHHOCTH AAJbHEHUIIIET0 00yueHUs!.

OO1iee 4McaO 4YacoB, OTBEAEHHBIX JUIsl U3YYEHHS] XMMUU HA YPOBHE OCHOBHOI'O
oO1ero oopa3oBaHusi, COCTaBIIIET B 9 Kitacce — 68 yacoB (2 yaca B HEZIETIO).

IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA IIPOI'PAMMBI 11O
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIETI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATHI

JIndHOCTHBIE pe3ybTaThl OCBOEHUS MPOrPaMMbl OCHOBHOIO 001ero oOpa3oBaHUs
JOCTUTAIOTCSI B XOJA€ OOy4eHHS XHUMHH B €IWHCTBE Y4eOHOW ¥ BOCHHTATEIHHOU
ACATCIIBHOCTU B COOTBETCTBUH C TpaAUIIHMOHHBIMU pOCCHfICKHMH COIMOKYJIbTYPHBIMU M
JyXOBHO-HPAaBCTBEHHBIMHU IIEHHOCTSIMHU, MPUHSATHIMH B OOIIECTBE MpaBWJIAMU U HOPMaMHU
MOBEJICHUS M CIOCOOCTBYIOT IMpoIleccaM CaMOMO3HAHUS, CAMOPA3BUTHS U COIMAIIM3AINN
o0yJaromuxcs.

1) naTpuoTHYECKOTr0 BOCIUTAHUA:

LEHHOCTHOTO OTHOUIEHHSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY H
HAyYHOMY HACIIeJMI0, IOHUMAHUS 3HAYCHUS XMMHUYECKON HAyKHU B KH3HU COBPEMEHHOTO
o0ImIecTBa, CIOCOOHOCTH BJIAJIETh JTIOCTOBEPHOUW MH(MOpMALIUEH O MEePEIOBBIX JOCTHKCHHIX
N OTKPBITHAX MI/IpOBOf/'I U OT€YECTBEHHON XUMHH, 3AUHTCPECOBAHHOCTU B HAYUHBIX 3HAHUAX
00 ycTpoicTBe MHUpa 1 00IIECTBa;

2) rpakKIaHCKOT0 BOCTIMTAHUS

MMpEACTABJICHUA O CONHUAJIBHBIX HOpMaxX M IMpaBUJIaX MEKIIMYHOCTHBIX OTHOIIIEHUU B
KOJJICKTHUBE, KOMMyHHKaTHBHOﬁ KOMIICTCHTHOCTH B O6IJ.I€CTB€HHO HOJIG3HOI>’I,
y4eOHOMCCIEA0BATEIIBCKOM, TBOPUECKOM M APYTHUX BUIAX ACATEIHHOCTH, TOTOBHOCTH K
pa3HOOOpa3HON COBMECTHON AESITENFHOCTHU MPH BBIMOJHEHUU YyUeOHBIX, MO3HABATEIHHBIX
3aaa4, BBIIMOJIHCHUHW XHMHUUYCCKHUX OSKCICPUMCHTOB, CO3JaHUHN Y‘I€6HI)IX ITPOCKTOB,
CTPEMJICHHsSI K B3aMMOIMOHMUMAHWI0O M B3aWMOIIOMOIIM B TIpoIecce J3TOW y4eOHOH



JeSITEIbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE IOBEIEHUE M IMOCTYIIKM CBOMX TOBapUUIIEH ¢
MO3UIMN HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCJIEICTBUN MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'O MIO3HAHMSL:

MHUpPOBO33PEHUYECKHE NPEACTAaBICHUS O BEUIECTBE M XUMHMYECKOW peaklu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSl HAyKH M COCTABIISIIOIIME OCHOBY IS
IIOHUMaHMs CYIIHOCTM HAay4YHOM KapTHHBl MHpa, MpPEACTaBICHUA OO0 OCHOBHBIX
3aKOHOMEPHOCTSAX PAa3BUTUS NMPHUPOJIBI, B3aUMOCBS3AX 4YEJIOBEKAa C NMPUPOIHON cpenoi, o
pOJIM XMMHUU B IO3HAHUM ITUX 3aKOHOMEPHOCTE;

[I03HABATEJIbHBIE MOTUBBI, HAIIPABJICHHBIE HA MOJyYEHUE HOBBIX 3HAHMN 110 XUMUMH,
HeoOXouMble JIsl OOBSICHEHUs HAOJI0JJaeMBIX IPOLIECCOB U SIBJICHHM, MO3HABaTEIbHOM,
MH(POPMALIMOHHOM M YMTATENbCKOW KYJIbTYPbI, B TOM YHCII€ HAaBBIKOB CAMOCTOSITEIBLHOMN
paboThl ¢ y4yeOHBIMH TEKCTaMH, CIIPABOYHOH JIMTEPAaTypOHd, MOCTYNMHBIMU TEXHUYECKHUMHU
cpeacTBaMu MH()OPMAIIMOHHBIX TEXHOJIOTHIA;

4) popMHUPOBaHMS KYJIbTYPHI 310POBb:

OCO3HAHME LEHHOCTH JKU3HH, OTBETCTBEHHOIO OTHOIIEHUS K CBOEMY 3/I0POBbIO,
YCTQHOBKHM Ha 3/I0pOBBIA 00pa3 >KW3HM, OCO3HAHME IOCIECACTBUI M HENPHUITHE BPEIHBIX
MpUBBIYEK (YHOTPEOICHHS alIKOTroJisl, HAPKOTHKOB, KYpPEHHUs), HEOOXOIUMOCTU COOJIIOIEHUS
npaBwyl 0€30IaCHOCTU MPHU OOpallleHUU ¢ XMMHUYECKMMHM BEIIECTBAMU B OBITY M peajbHOU
KU3HHU;

5) Tpy10BOT0 BOCIUTAHUS

UHTEpEC K MPaKTUYECKOMY H3Y4eHHI0 Hpodeccuil U TpyJa pasiMyHOro poja,
YBa)XEHUE K TPYAYy U pe3yjibTaTaM TpPYyIOBOH IESATEIbHOCTH, B TOM YHCJIE HAa OCHOBE
IIPUMEHEHHUs NPEIMETHBIX 3HAaHMW IO XMMHH, OCO3HAaHHBIH BBIOOP WMHIMBHYaJIbHOMN
TPAEKTOPUH MPOAOIKEHHS 00pa30BaHMsl ¢ YUETOM JIMYHOCTHBIX UHTEPECOB M CIOCOOHOCTH
K XHMHUH, OONIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH, yCHEmHOW NpodecCHnOHaTIbHON
NESITeNbHOCTH M Pa3BUTHA HEOOXOIUMBIX YMEHHH, TOTOBHOCTh aJalTHPOBAThCA B
npo¢eCCUOHATIBLHOM Cpejie;

6) 9K0JIOrNY€eCKOr0 BOCTUTAHUS

AKOJIOTMYECKHU 11€1ec000pa3HOe OTHOUIEHHE K MPUPOJE KAaK MCTOUYHUKY >KM3HM Ha
3emiie, OCHOBE €€ CyILeCTBOBAaHUS, IOHMMAHUE IIEHHOCTHU 3/J0POBOTO M 0e30macHoro odpasa
KHM3HHM, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY (PHU3MUECKOMY U IICUXMUYECKOMY
3JI0POBbIO, OCO3HAHUE IIEHHOCTH COOIOIEHUS MTPaBUi O€30IaCHOTO MOBEJCHUS NPHU paboTe
C BEILIECTBAMU, a TAK)KE B CUTYALUAX, YTPOKAIOIIUX 3/10POBbIO U KU3HU JIIOJIEH;

METAINIPEJMETHBIE PE3YJIbTATbBI

B cocraBe MeTanpeMeTHBIX pe3yJIbTaTOB BBIACISAIOT 3HAUUMbIE U1 (POPMUPOBAHUS
MHUPOBO33pEHUsT OOIIeHAayYHbIE TOHATUS (3aKOH, TEOpHs, NPHUHLMUI, TUMOTEe3a, (akKT,
cucTeMa, IpOLEcC, JKCIEPUMEHT U JPYroe.), KOTOpbIE MCIOJIb3YIOTCS B €CTECTBEHHO-
Hay4YHbIX Y4YeOHBIX MpeAMeTax M IO3BOJSIOT HAa OCHOBE 3HAHUH M3 3THUX IPEAMETOB
¢dbopMHpOBaTh NPEACTaBICHUE O LEJIOCTHONH HayyHOW KapTHHE MHUpA, U YHUBEpCalbHbIE
yueOHble JeUCTBHs (TO3HABaTEIbHBIE, KOMMYHHMKATHUBHBIC, PETYJISTHBHBIC), KOTOPHIE
obecrieunBaOT (POPMHUPOBAHUE TOTOBHOCTH K CaMOCTOATEIBHOMY IUIAHUPOBAHHUIO |
OCYILLIECTBIICHUIO YU€OHOH 1eATEIbHOCTH.

ITo3naBaTe/bHBIC YHHBeEpPCcaJAbHbIC YUeOHbIE JeHCTBHUS

Ba3zoBble Jloruyeckue aeiicTBUA:

YMEHHS HCIIOJIb30BAaTh MPHUEMBI JIOTUYECKOTO MBIIIIEHUS! MPU OCBOEHUM 3HAHMIL:
pacKpbIBaTh CMBIC XUMHUYECKMX TOHATUN (BBLACNATH HMX XapaKTEepHbIE IMPU3HAKH,
yCTaHaBJIMBaTh B3aMMOCBS3b C JPYTMMHU [OHATUSMH), MCIOJIb30BaTh TMOHATHS IS
OOBSICHEHUsI OTHENbHBIX (DAaKTOB U SIBJICHUH, BHIOMPATh OCHOBAaHHMS M KPUTEPUU JUIS
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KJ1accu(pUKAUN XUMUYECKUX BEIIECTB U XUMUYECKUX PEaKLUi, yCTaHABIUBATh IPUYUHHO-
CIIEICTBEHHBIE CBSI3U MEXIY OOBEKTaMH HM3YyY€HHUS, CTPOUTH JIOTUYECKHE DPACCYKIECHUS
(MHOYKTUBHBIE, IeAYKTUBHBIE, 110 aHAJIOTUHN), JIeNIaTh BHIBOJIBI U 3aKITIOUEHMUS;

Ba3oBble ncciiegoBarebcKue 1eiCTBUA:

YMEHHE UCIOIb30BaTh ITOCTABJIEHHBIE BOIPOCH B KAUECTBE NHCTPYMEHTA [TO3HAHUS,
a TaKKe B KayeCTBE OCHOBBI A1 (POPMHPOBAHUS TMIIOTE3BI IO IMPOBEPKE MPABHIBLHOCTH
BBICKa3bIBAEMBIX CY)KJICHU;

npuoOpeTeHre ombpiTa MO0 IUIAHUPOBAHUIO, OpraHU3allid W TPOBEJCHHIO
YUEHHUYECKUX JKCIEPUMEHTOB, YMEHHE HAOMIOAAaTh 332 XOAOM MpOIecca, CaMOCTOSITEIHHO
IIPOrHO3UPOBATh €ro pe3yibTaT, (OpMyIHpoBaTh 000OIIEHUS U BBIBOJABI IO pe3yjiIbTaTaM
MPOBEAEHHOIO OIBITA, UCCIEIOBAHNUS, COCTABIATh OTUET O MPOJCIIAaHHOM paboTe.

Pa6ora ¢ undopmanmueii:

yMeHUue BBIOMpaTh, aHATM3UPOBATH U WHTEPHPETHPOBATH MH(OPMAIMIO PA3THUYHBIX
BUJIOB M ()OPM TPEJCTABICHHS, ITOJIy4aeMYIO M3 Pa3HBbIX UCTOYHUKOB (HAYYHO-TIOMYJISIpHAS
JUTEpaTypa XHMHUYECKOTO COJAEp)KaHMs, CIpaBOYHble IocoOus, pecypcbl MHTepHeTa),
KPUTUYECKH OIICHWBATh IPOTUBOPEUNBYIO M HEJOCTOBEPHYIO HH(OPMAIIHIO;

YMEHHE MPUMEHSTh pa3jIMyHble METOJAbl W 3ampochl HpH MOHCKE U O0TOOope
MHPOPMALIUK M COOTBETCTBYIOIINUX TAaHHBIX, HEOOXOTUMBIX Uil BBITIOJHEHHS Y4E€OHBIX U
MIO3HABATENBHBIX 3aJad ONpeAeIEHHOro THIA, NpuoOpeTeHHe omnbiTa B 00JacTH
UCITOJIb30BaHUST MH()OPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJOTHM, OBJIQJCHUE KYIbTYPOI
AKTUBHOT'O HCIOJIb30BAHUS PA3JIUYHBIX IOUCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMPATH
ONTUMAJIbHYIO (OpPMY NpeACTaBlIeHUs] HH(POPMALMK U WUTIOCTPUPOBATH peIIaeMble 3a1a4u
HECJIOKHBIMU CXEMaMH, IuarpaMMaMu, IpyruMu GopMaMu TpapuKi U UX KOMOUHALUAMU.

KoMMmyHukaTHBHBIC yHHBepcaibHble yueOHbIe 1eHCTBUSA:

YMEHMS 33JaBaTh BOIPOCHI (B XoJ€ auaiora W (WiIM) AUCKYCCHH) MO CYLIECTBY
o0cyxaeMoil TeMbl, (OPMYJIUPOBAaTh CBOU HPEJIOKEHHS] OTHOCUTEIBHO BBIIOJIHEHHS
MPEJI0KEHHOM 3a/1auu;

YMEHMS NPEACTABIATH IMOJYyYEHHBIE PE3YJIbTAThl IT03HABATEIBHON IEATEIBHOCTH B
YCTHBIX M IHCBMEHHBIX TEKCTaX; [JeNaTh MPEe3EHTAlMI0 pPe3ylbTaTOB BbIIOIHEHUS
XUMUYECKOTO OKCIEpUMEHTa (J1abopaTOpHOrO OmbITa, JabopaTopHOW pabOThI 1O
HCCIIEIOBAaHHIO CBOICTB BEIIECTB, Y4€OHOI'O IPOEKTA).

PeryasitTuBHble yHHBepcaJibHbIEe y4eOHbIe AeliCTBUS:

YMEHHE CaMOCTOSITENIBHO  ONPENENATh LENM  JACSITEIbHOCTH, IIJIAHUPOBATh,
OCYILIECTBIISATh, KOHTPOJIMPOBaTH U TpU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO
JesITeNbHOCTh, BbIOMpaTh Haubonee dS(PQPEKTUBHBIE CIOCOOBI pEIIeHUs Y4YeOHBIX U
[I03HABATEJIbHBIX 337a4, CAMOCTOSATENBHO COCTABIIATH WM KOPPEKTUPOBATH MPEII0KEHHBIN
JITOPUTM JICUCTBUM NPH BHINOJHEHUH 33/1aHUI ¢ y4€TOM MOJY4YEeHHs HOBBIX 3HAHUH 00
U3y4aeMbIX OOBEKTaX — BELIECTBAX M PEAaKIHsIX, OLEHUBATb COOTBETCTBHE IOJYyYEHHOIO
pe3yabTaTta 3asBIEHHOM LEJNHM, YMEHHE HCIHOJb30BaTh M AaHAJIU3UPOBATh KOHTEKCTHI,
IpeJyiaraéMple B yCIIOBUU 3aJaHUM.

NPEJAMETHBIE PE3YJIbTATHI

B cocraBe mpeaMeTHBIX pe3ysbTaTOB MO OCBOCHHMIO 00SI3aTEJIBHOTO COAEpKaHMUS,
YCTAHOBJICHHOTO JAaHHOM (QenepanbHOil pabodel NmporpaMMoM, BBIJIENSAIOT: OCBOEHHbBIE
00yJaroIMMHCsS Hay4dHbIE 3HAHUS, YMEHHsS M CIIOCOOBI ACUCTBHM, cnenuduyeckue s
MpeIMETHON o0nacTu «XUMUS», BUABI JEATEIBHOCTH MO MOJIYYEHHI0 HOBOTO 3HAHUS, €ro
MHTEpIpPEeTalluy, NpPeoOpa3oBaHUI0 U TNPHUMEHEHUI0 B DPA3JIMYHBIX Y4YEOHBIX M HOBBIX
CUTYyaLUsX.



K koHiry 00y4eHus B 9 KJiacce mpeIMETHbIC Pe3y/IbTaThl HA 0A30BOM YPOBHE JIOJIKHBI
oTpakaTh CHOPMHUPOBAHHOCTD Y OOYJAIOIITUXCSI YMECHHM:

PacKpbIBAaTh CMBICT OCHOBHBIX XUMHUYECKHUX MOHATHN: XUMUYCCKUN FJIECMEHT, aTOM,
MOJICKYJIa, MOH, KATHOH, aHHOH, TIPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, BAJICHTHOCT,
BHGKTpOOTpI/IHaTeJII)HOCTI), CTCIICHb OKHMCJICHUA, XUMHUYCCKasd peaKHI/ISI, XUMHNYECKaiA CBA3b,
TEIUI0BOM 3(PPEKT peakiuu, MoJib, MOJSIPHBINA 00BEM, PACTBOP, IJEKTPOIHTHI,
HERJIEKTPOIIUTHI, JIEKTPOIUTHIECKAs TUCCOIMALINS, PEAKIIMH HOHHOTO 0OMEHa,
KaTaau3aTop, XUMHYECKOE paBHOBECHE, 00paTUMbIe U HEoOpaTUMBbIE peaKIlnH,
OKHUCIIUTCIIBHO-BOCCTAHOBUTCIbHBIC peaKHI/II/I, OKHCJIINTECIIb, BOCCTAHOBUTCIIb, OKHCJIICHHUEC U
BOCCTAHOBJICHHE, AJNIOTPOTHSI, aM()OTEPHOCTh, XUMHUECKAasl CBSI3b (KOBAJIEHTHAs, HOHHAS,
MeTaJuTHIecKas ), KpuCTATnIecKas peréTKa, KOppo3usi METAIIJIOB, CTUIaBbl, CKOPOCTh
XUMHYECKOHN peakiuu, mpeaeiabHo aomycrumas konuentpauus [1/IK Bemectsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHYECKHX MOHATUN U IPUMEHSATH 3TU
ITOHATUS ITPU ONMCAHUM BEIIECTB U UX MIPEBPALCHUMN;

MCITOJIH30BATh XMMUYECKYIO CHMBOJIUKY ISl COCTaBIIEHUS (POPMYIT BEIIECTB U
YPaBHEHUN XUMHUUYECKUX PEAKIIU;

OIPEEATh BAJICHTHOCTb U CTENIEHb OKUCIICHUS! XMMUYECKUX JJIEMEHTOB B
COCIUHCHMAX PA3IIMYHOIO COCTAaBA, IPUHAMICKHOCTD BEILECTB K ONPEACIEHHOMY KIIaCCy
COeIMHEHUH 1o opMynam, BUJ XUMHUECKON CBS3U (KOBaJEHTHAs!, HOHHA,
METaJUINYecKasl) B HEOPraHNYECKUX COSIMHEHMSX, 3apsl HOHA IO XUMUYECKol popmyie,
XapakTep cpeibl B BOJHBIX pACTBOPaX HEOPraHWYECKUX COCIMHEHUM, THII
KPUCTAJUIMYECKON PEIIETKA KOHKPETHOIO BEILIECTBA;

packpsiBaTh cMbIch [lepuoanueckoro 3akona /. . MenneneeBa u
JI€MOHCTPHUPOBATH €r0 MOHUMAaHKE: OMMCHIBATh U XapaKTEPU30BaTh TAOIUUHYIO POpMY
ITepronnueckoil cuCTEMbl XUMHUECKUX AJIEMEHTOB: pa3nyaTh MOHITUS «TJIaBHAs
noarpynna (A-rpynmna)» u «nodouynas noarpynmna (b-rpymnma)», Masbie u Oonbliue
MEepPUObl, COOTHOCUTH 0003HAUEHUS, KOTOPbIE UMEIOTCS B IEPUOINYECKON TabIIHULIE, C
YHCJIOBBIMU XapaKTEPUCTUKaMH CTPOECHUSI aTOMOB XMMHUYECKUX JIEMEHTOB (COCTaB U
3apsz sapa, ooliee YMCso 3JIEKTPOHOB U paclpeieieHne X M0 3JIEKTPOHHBIM CII0sM),
OOBSACHATH 00IIIME 3aKOHOMEPHOCTH B U3MEHEHUHU CBOICTB 3JIEMEHTOB U UX COCITMHEHUI B
IpeJienax MajbIX EPUOJIOB U IIaBHBIX MOATPYII € YUETOM CTPOEHHUS UX aTOMOB;

KJ'IaCCI/I(l)I/IIII/IPOBaTB XUMHNYECKHUEC BJICMCHTBI, HCOPraHMYCCKHUE BCIICCTBA,
XUMHUYCCKUEC pCaKInn (HO YUCITY U COCTABY YUACTBYIOIHX B p€aKIUU BCIICCTB, 110
TCIIJIOBOMY 3(1)(beKTy, 10 UBMEHEHHUIO CTEIICHEH OKUCICHUS XUMHYSCKUX 3J'ICMCHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIINE U CIIEIU(PHUUECKUEe XUMUUYECKHE CBOICTBA
IIPOCTBIX U CIIOJKHBIX BELIECTB, IIOATBEPXKAAA ONMCAHUE IPUMEPAMU MOJIEKYIISAPHBIX U
VMOHHBIX YPaBHEHUIN COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

COCTaBJIATh YPABHEHUS JICKTPOIUTHUECKON AUCCOLMALMY KUCIIOT, eJ0o4uei u
COJIEH, MTOJIHbIE U COKpAILEHHbIE YPABHEHUS PEAKIMI HOHHOTO 0OMEHA, ypaBHEHUS
peaxkiuuil, MOATBEPKAAIOIINX CYIIIECTBOBAHNE T€HETUYECKON CBSI3U MEK/Y BELLIECTBAMU
Pa3INYHbIX KJIACCOB;



PaCKpbIBaThb CYIIHOCTb OKHCIUTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKI_II/II‘/JI
MOoCPCACTBOM COCTABJICHUS 3JICKTPOHHOTI'O OajaHca STHUX peaKHHﬁ;

IMPOIrHO3UPOBATH CBOMCTBaA BCHICCTB B 3aBUCUMOCTH OT UX CTPOCHUSI,
BO3MOXHOCTH IMMPOTCKAHUA XUMHUYCCKUX HpeBpaHICHI/IfI B Pa3JIMYHBIX YCIIOBUAX,

BBIYHCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAcChl BEIIIECTB,
MacCOBYIO JIOJIF0O XMMHUYECKOI'0 AJIEMEHTA M0 (OpMyJie COETMHEHUS, MACCOBYIO JI0JIIO
BELIECTBA B paCTBOPE, IPOBOJIUTH PACUETHI IO YPABHEHUIO XUMUYECKON PEaKIIVH;

MIPOBOMTH PEAKIUH, TOATBEPKIAIOIINE KAYSCTBCHHBIN COCTAB PA3IMYHBIX BEIICCTB:
pacrmo3HaBaTh ONBITHBIM IyTEM XJIOPH-, OpOMHUI-, HOAUI-, KapOoHaT-, Ppocdar-, cummKar-
, CyIb(ar-, TMAPOKCHI-HOHBI, KATHOHBI AMMOHHS U HOHBI M3yYSHHBIX METAJLIOB, TPUCYTCT
BYIOIIHE B BOJHBIX PACTBOPAX HEOPTaHUYECCKHUX BEIICCTB;

MIPUMEHSATH OCHOBHBIC OTIEPAITUU MBICIIUTEIILHOMN JACSITEIIBHOCTH — aHAJIU3 U
CUHTE3, CpaBHEHHUE, 0000IICHNE, CUCTEMATH3AIIMIO, BHISBICHHE IPUUNHHO-CIIC/ICTBEHHBIX
CBA3EH — JJIs1 U3Y4YEHUSI CBOMCTB BEILIECTB U XUMUUYECKHUX PEaKlUid, €CTECTBEHHO-HAYUYHbIE
METO/IbI TO3HAHUS — HA0JI0IeHNE, U3MEPEHUE, MOJICIUPOBAHNE, IKCIIEPUMEHT (peatbHbIN
Y MBICJICHHBIN ).

COJAEPKXAHUE OBYYEHUA

9 KJIACC

BemecTtBo u XuMH4YecKas peaKkust

[Tepuonuueckuii 3akoH. Ilepuonnueckas cucteMa XUMUYECKUX 3jiemMeHTOB [[. U.
MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHUHU CBOMCTB XHMHYECKHX
AJIEMEHTOB MEPBBIX TPEX MEPUOJIOB, Kalusl, KaJbLUSI U UX COECAMHEHUH B COOTBETCTBUU C
IIOJIO’KEHHUEM 3JIeMeHTOB B [leproandeckoii cuctemMe U CTPOEHUEM UX aTOMOB.

Crpoenue BemiecTBa: BUJbl XUMUYECKOW CBSI3U. THIBI KPUCTAUIMYECKUX PEIIETOK,
3aBHCHUMOCTb CBOMICTB BEIIECTBA OT THUIA KPUCTAUINYECKOW PEHMIETKH M BUAA XUMUYECKOU
CBSI3H.

Kinaccudukanmst 1 HOMEHKIaTypa HEOPraHUIECKUX BEIIECTB. X UMUYECKHE CBOMCTBA
BELIECTB, OTHOCSIIMXCS K PA3IMYHBIM  KjaccaM HEOPraHMYECKUX COEIUHEHUH,
IeHETHYECKas CBsI3b HEOPraHUYECKUX BEILECTB.

Knaccugukanuss XMMUYECKUX PpEakIUid MO pa3iuyHbIM HpU3HAKaM (10 4YHCITy U
COCTaBY Yy4YaCTBYIOUIMX B PEAaKIUU BEIIECTB, MO TEIUIOBOMY 3(PQeKTy, M0 H3MEHEHHUIO
CTENIEHEH OKUCJIEHUS XMMHUYECKMX JJIEMEHTOB, II0 O0OpaTMMOCTH, IO YYacTHIO
KaTajau3aTopa). DK30- U SHAOTEPMUUYECKUE PEAKIINH, TEPMOXUMHUECKUE YPABHEHUS.

[Tonatne o0 CKOpPOCTH XWUMHYecKOH peakuuu. IloHsTHE 00 OOpaTUMBIX W
HEoOpaTUMbIX XUMHUYECKUX peakiusaxX. [IOHATHE 0 TOMOT€HHBIX U FE€TEPOTreHHBIX PEaKIUIX.
ITonatue o xaramusze. IloHsTHEe O XUMHMYecKOoM paBHOBecuH. (DakTOphl, BIUAIOIIME Ha
CKOPOCTb XUMUYECKON PEAKIIUH U MTOJIO)KEHHE XUMHUECKOTO PABHOBECHS.

OKUCIUTENbHO-BOCCTAHOBUTENIbHBIEC PEAKIIMHU, HIEKTPOHHBIN OalaHC OKUCIUTENBHO-
BOCCTAHOBUTEIILHOMN peaKkuum. CocraBnenue YpaBHEHUH OKHCIIUTENBHO-
BOCCTAHOBUTEJIBHBIX PEaKIHi ¢ UCIIOJIb30BAaHUEM METO/A JIEKTPOHHOI0 OanaHca.

Teopust 2IEKTPOIUTUUYECKON JUCCOLMALMU. OJIEKTPOJIUTBI U  HEIJIEKTPOJIUTHI.
Karnonsl, annonsl. MexaHu3M AMCCOLMAIMK BEIIECTB C Pa3IMYHBIMU BUJIaMU XUMUYECKOU
cBs3u. Crenenp aucconuany. CUIbHBIE U CI1a0ble AIEKTPOJIUTHI.



Peaknmu woHHOrOo oOOMeHa. YCJIOBHS TPOTEKaHHWS PEAKIM HOHHOTO OOMEHa,
MOJHBIE U COKpAlIEHHbIE MOHHBIE ypaBHEHMS peakiuii. CBONCTBA KHUCJIOT, OCHOBAaHHU W
coleil B CBeTe MpEACTaBICHHM 00 SIEKTPOJIUTHUECKON auccouuanuu. KauecTBeHHBIE
peakuuu Ha UOoHBI. [IoHATHE O THAPOIIU3E COJEH.

Xumuueckuii IKcnepumenm:

03HAaKOMJIEHUE C MOJEISIMU KPUCTANIMYECKUX PEIIETOK HEOPTaHUYECKHUX BEILIECTB —
METaIJIOB U HeMeTalioB (rpadgura M amMasa), CIOKHBIX BELIECTB (XJIOpHUIa HATpus),
UCCJIEIOBAaHUE 3aBUCHUMOCTH CKOPOCTU XHMHUYECKOM PEAKIMH OT BO3JAEHCTBUS Pa3IMYHBIX
(bakTOpOB,  HCCIEIOBAHUE  DIIEKTPOIPOBOJHOCTH  PAaCTBOPOB  BEILECTB, Ipoliecca
JUCCOLUAIMKN KUCJIOT, LIeJIouel U cojeil (BO3MOXKHO HCIIONIb30BaHUE BUAECO MaTEpHAaloB),
MPOBEJICHUE OMBITOB, UJUTIOCTPUPYIOLTNX MPU3HAKU MPOTEKaHUS peakluii HOHHOTO 0OMeHa
(oOpa3oBaHue ocasika, BbIJEICHHE Ta3a, 00pa30BaHUE BOJIbI), OIMBITOB, WLTIOCTPUPYIOMIUX
IIPUMEPBl OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIMM (FOPEHHE, pEaKLUU PA3I0KEHMUS,
COEMHEHMsI), pPAcCllO3HABaHUE HEOPraHWYECKHX BEIIECTB C IOMOINBI0O KaueCTBEHHBIX
peaklMii Ha MOHBI, pELICHUE YKCIIEPUMEHTAIBHBIX 3a/1a4.

HemeTajuibl U MX coeJUHEHHS

OObmas xapakrepucThka rajgoreHoB. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTepHbIE
cTeneHn okucieHus. CtpoeHue u (U3MUECKHE CBOMICTBA MPOCTHIX BELIECTB — TaJOTEHOB.
XWMHYECKHE CBOMCTBA Ha MpUMEpPE XJIopa (B3aUMMOJECHCTBHE C METa/UIaMH, HEMETaJIAMH,
menoyamu). XiaopoBogopona. ComnsiHas KHCIOTa, XUMHUYECKHE CBOMCTBA, MOJIYyYCHHE,
npuMeHeHue. [leficTBue XJjopa M XJIOPOBOJAOpPOAA Ha OpraHuM3M 4elloBeKa. Baknelmme
XJIOPUBI U UX HAXOXKICHHUE B IPUPOJIE.

Obmas xapakrepuctuka 3neMeHToB VIA-rpynnbl. OCOOEHHOCTH CTPOECHHSI aTOMOB,
XapakTepHble cTeneHH okuciaeHus. CTpoeHue u (pu3nyeckue CBOMCTBA MPOCTHIX BEIIECTB —
KHACJIOpPO/Ia M Cepbl. AJUIOTPOINHBIE MOJU(HUKAIMK KUCIOpOAa M Cepbl. XUMHYECKHE
cBoiicTBa cepbl. CepoBOIOpOA, CTpoeHHe, GU3NYECKUE U XUMHUYECKUe cBoicTBa. OKCUIbI
cepbl Kak MPEJICTAaBUTENM KHUCIOTHBIX OKcuaoB. CepHas Kuciorta, (usnueckue u
XMMHYECKHEe CBOMcTBa (0OIIME Kak MpeICTaBUTENs Kilacca KHUCIOT U cneuuduyeckue).
XUMHYECKHE pEaKlny, JeKallle B OCHOBE IPOMBIIIIEHHOIO croco0a IMOJIy4eHHs CEpHOU
KucHoThl. [Ipumenenne cepHoit KucioThl. Cou CepHOM KUCIOThI, KAUECTBEHHAs! PEaKIus Ha
cynbdar-uoH. Haxoxnenue cepbl U €€ COeTUHEHUN B NpUpoae. XUMHUYECKOE 3arps3HEHUE
OKpY>KaloIlel Cpelpl COCTUHEHUSMHU cepbl (KUCIOTHBIC MOXKAU, 3arps3HEHHE BO3OyXa U
BOJIOEMOB), CIIOCOOBI €r0 MPEIOTBPAIICHUS.

Obmas xapaktepuctuka 35eMeHToB VA-rpynnbl. OCOOEHHOCTH CTPOEHUS aTOMOB,
XapakTepHbIE CTEMEHU OKHUCIIEHUS. A30T, PaclpoCTpaHeHHE B Tpupoje, (uU3MYecKue u
XUMUYecKne cBoMcTBa. KpyroBopor asora B mpupoae. AMMHAK, e€ro (Qusmueckue u
XMMUYECKHE CBOMCTBA, MOJy4deHHe U TpuMeHeHune. Conu aMMOHHS, WX (U3NYECKUE U
XUMUYECKHE CBOWCTBA, MpUMeHEeHHe. KauecTBeHHas peakius Ha MOHbl aMMOHMS. A30THas
KHCTIOTa, e€ MoJlydeHue, PU3NYecKue U XMMHUECKHe CBOMCTBa (00IIMe KaK MpeacTaBUTeNs
KJ1acca KUCJIOT | crieruduueckue). Micnonap3oBaHne HUTPATOB M COJIEH aMMOHUS B Ka4eCTBE
MUHEpAJIbHBIX YA00peHnd. XUMUYECKOe 3arps3HeHNE OKPYXKaroliel cpelibl COSTUHEHUIMHU
a3ota (KUCJIOTHBIE JOXKIH, 3arps3HEHHE BO3ayXa, MOYBHI W Boao&MOB). dDocdop,
annotpornHele Monudpukanuu Qocdopa, Guzndeckue U XuUMHUecKkHe cBorcTBa. OKCHI
dochopa (V) u dochopnas kuciora, Gu3NYecCKue U XUMHUUYECKUE CBOWMCTBA, MOJYYCHUE.
Hcnonbk3oBanue ¢pocaToB B KaueCTBE MUHEPATbHBIX YAOOPEHUH.

Oobmas xapakrepuctuka 3neMeHToB |V A-rpynnbl. OCOOEHHOCTH CTPOEHUS aTOMOB,
XapakTepHble  CTENEHU  OKHUCICHUA.  YIJIEepOoJ,  aUIOTPONHble  MoAU(UKAIUH,
pacrpocTpaHeHHe B Tpupojae, (uU3MUecKue U XHMHUYECKHE CBOMCTBA. AJCOPOIHSL.
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KpyroBopor yriepona B mpupome. OKCHAbl yriepoaa, ux (QU3UYEeCKHe M XUMHYCCKHE
CBOWCTBA, JIEWCTBUE HA JKUBBIE OPTraHU3MBI, TIOJyYeHHE W MPUMEHEHHE. DKOJIOTHYECKUC
npo0OyieMbl, cBsizaHHble ¢ okcuaoM yriepona (IV), rumoresa rmobGanbHOrO MOTEIUICHUS
KIIUMaTa, MApHUKOBBIM 3¢dekT. VYronpHas kuciaora U e€ conu, UX (U3HYECKUe U
XMMHYECKHE CBOWMCTBA, MOMyuyeHUE W NMpuMeHeHue. KadecTBeHHas peakmusi Ha KapOoHAT-
noHbl. Vcnonb3oBaHue KapOOHATOB B OBITY, MEAMILHHE, MPOMBIIIIEHHOCTH U CEIbCKOM
XO34MCTBE.

[lepBoHayabHBIE TOHATUS 00 OpPraHWMYECKHUX BEIIECTBAX KaK O COCIUHEHUSX
yriaepoga (MeTaH, OSTaH, OSTHJEH, alUeTHJIEH, STaHOJ, TJIMIEPUH, YKCYCHas KHCJIOTa).
[TpupoaHbIE MCTOYHUKH YTIIEBOAOPOJOB (yroiib, NMPUPOJHBIN ra3, He(Th), MPOTYKTHI HX
nepepaboTku (OCH3WH), UX POJb B OBITY W MPOMBINUICHHOCTH. [IoHATHE O OMOJIOTHYECKH
BXHBIX BEIIECTBAX: JKUpax, OelKax, yriieBoJaX — W HUX POJM B KU3HU YEJIOBEKa.
MartepuanbHOE €IMHCTBO OPTAHUYECKUX U HEOPTAHUUECKUX COSAMHECHUN.

Kpemuuii, ero ¢usnueckue u XMMHYECKHUE CBOMCTBA, MOJIyYEHHE U NPUMEHEHUE.
Coenunenus kpemHus B mpupoze. Ob6mue mpenctaBieHuss o6 okcune kpemuus (1V) u
KpeMHUeBOW kucnore. CHUIMKATBl, UX HCMOIb30BaHHWE B OBITY, B MPOMBIIUICHHOCTH.
Bakueiime cTpouTebHBIE MaTepUANBl: KepaMHUKa, CTEKIJIO, IIEMEHT, OCTOH, JKeIe300eTOH.
[TpoGiemMbl G€30MACHOTO HCIIOJI30BAHUS CTPOWTEIHHBIX MATEPHAJIOB B TOBCETHEBHOM
KHU3HU.

XumuuecKkuii IKCHEpUMEnn .

M3y4yeHue OOpa3IOB HEOPraHWYECKUX BEIIECTB, CBOMCTB COJISTHOM KHCJIOTHI,
MpPOBEJICHNE KayeCTBEHHBIX pEaKIU Ha XJIOPHUI-MOHBI U HAOIIOJEHUE MPU3HAKOB HX
MIPOTEKAHUs, OMBITHI, OTpaXkarouiue GU3NYECKUe U XUMHUYECKHE CBOMCTBA TrajlOr€HOB M MX
COeTMHEHHH (BO3MOXKHO HCIIOJIb30BAHME BUJECOMATEPHANIOB), O3HAKOMIIEHHE C 00paslaMu
XJIOPUAOB (TaJOT€HUIOB), O3HAKOMJIEHHE C oOpa3laMu cepbl U €€ COCAMHEHHUSIMU
(BO3MOXKHO HCIIOJIb30BaHHE BHUIEOMAaTEpHaloB), HaOIOJIEHUE TMpolecca OOyriIuBaHUS
caxapa moJ JEWCTBHEM KOHUECHTPUPOBAHHON CEPHOM KHUCIOTHI, M3YyYEHUE XUMHUUYECKUX
CBOMCTB pa30aBIEeHHON CEPHOI KUCIOTHI, MPOBEJCHNE KaYeCTBEHHON peaKkiluu Ha cynbdar-
WOH U HaOIOJIeHNE MPpU3HAKa e€ MPOTeKaHMs, 03HAKOMJICHHE ¢ (U3NYSCKUMU CBOMCTBAMH
azota, ¢ochopa M HUX COCIUHECHHA (BO3MOXXHO HCIIOJIB30BAHUE BHICOMATEPHAIIOB),
oOpa3namu a30THBIX U GOCPOPHBIX YAOOpEeHUI, TOTyUYeHUE, cOOMpaHue, paclo3HABaHHUE U
M3y4YeHHE CBOWCTB aMMHaKa, MPOBEICHHWE KAUECTBEHHBIX PEaKIMil Ha WMOH aMMOHUS U
docdar-noH 1 U3yueHUE MPU3HAKOB MX MPOTEKAHUS, B3AUMOCHCTBHE KOHIIEHTPUPOBAHHON
A30THOM KHCJIOTHI C MeIbI0 (BO3MOXXKHO WCIOJL30BAaHUE BHUIACOMATEPHUAJIOB), W3YYCHHUE
MOJIeTIell KpUCTANTMYECKUX pEmETOK anmasza, rpadura, ¢yiaepeHa, O3HaKOMIIEHHE C
MIPOIIECCOM aZCOPOIMK PACTBOPEHHBIX BEUIECTB aKTUBUPOBAHHBIM YIJIEM U yCTPOHCTBOM
MPOTUBOTA3a, MOJIyYCHHEe, COOMpaHHe, PACIO3HABAHUE U HM3YYCHHE CBOWCTB YTIEKHCIOTO
rasa, IMpoBeJCHHE KAYeCTBEHHBIX pEaKIui Ha KapOOHAT M CHJIMKAT-UOHBI U H3Yy4YECHHE
MPU3HAKOB UX MPOTEKaHHUs, O3HAKOMIICEHHE C MPOAYKIHEH CHIMKATHON MPOMBINIICHHOCTH,
pelIeHre YKCIIEPUMEHTATBHBIX 33/1a4 10 TeMe «BaykHelIe HeMeTallIbl U KX COCTUHEHUS.

Metanbl M X COeIMHECHHUS

OOmiast XxapakTepUCTHKAa XUMHUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBAaHMM HUX
nonoxxenuss B Ilepuonnueckon cucreme xumuuyeckux aneMeHtoB J[. M. MenneneeBa u
cTpoeHust aromoB. CTpoeHue MeTauioB. MeTaiauyeckas CBSI3b M MeTajuInyecKas
KpUCTAJIIMYECcKasl peméTka. DIeKTPOXUMUYECKUH psiJl HanpsbKeHUH MeTaiioB. dusnueckue
U XMMHYecKHe cBoiicTBa MeraisioB. OO0mmue crocoObl nosyuyeHus meramio. [lonsTtue o



KOPPO3WUHU METAJNIOB, OCHOBHBIE CITOCOOBI 3alUTHI UX OT KOppo3uu. CruiaBel (CTallb, YyTYH,
JIOpaIFOMUHUN, OpOH3a) U UX IPUMEHEHHE B OBITY U MIPOMBIIIJIEHHOCTH.

[[lenounsle MeTaymnbpl: nosioxkeHue B llepuonnueckoit cucreMe XHUMHYECKUX
snemenToB JI. 1. MeneneeBa, CTpoeHHE UX aTOMOB, HaXOXKJeHUE B npupoae. Puznueckue
Y XUMHUYECKHE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUAbI U TUIPOKCUIBI HATPUS U
kanud. [I[puMeHeHne menoYyHbIX METAIOB U UX COCIMHEHUM.

[IlenoyHo3emMenbpHBIE METAJUIBI MAarHUi M KalblLUW: MojoxeHue B Ilepuonnueckon
cucreMe Xxumudeckux asemeHToB Jl. M. Menneneesa, cTpoeHre UX aTOMOB, HAXOXK/JIECHHUE B
npupone. dDusnyeckne M XUMUYECKHE CBOMCTBA MarHus M Kaublus. Bakseimue
COCIMHEHMS KaibIUs (OKCHI, THUIPOKCHA, coir). JKECTKOCTh BOABI M CIOCOOBI €&
YCTpaHEHHUS.

AmoMuHuii: nojoxenue B Ilepuoguueckoii cucreMe XUMHUYECKUX diemMeHToB . U.
MeHaeneeBa, CTpO€HME aToMa, HaxoxJeHue B mnpupoje. Du3nUecKkne M XUMHUYECKHE
CBOWCTBA aTrOMUHUS. AM(POTEpPHBIC CBOMCTBA OKCHIA U THIPOKCH/IA ATFOMUHUS.

Kenezo: nmonoxenue B Ilepuoamueckoil cucreme xumuueckux snaemeHtoB [l U.
MeHeneeBa, CTpoeHME aToma, HaxoxJeHue B mnpupoje. dusmyeckne U XUMUYECKUE
cBoiicTBa >kene3a. Oxcuawl, ruapokcuasl u conu sxene3a (1) u xenesza (lll), ux cocras,
CBOWCTBA U IMTOJYyYCHHUE.

Xumuueckuii 3xcnepumenm:

O3HaKOMIIEHHE C 00pasllaMyd METAJJIOB U CIUIABOB, MX (PM3MUYECKUMHU CBOMCTBAMU,
M3y4YeHHUE PEe3yJIbTaTOB KOPPO3UU METAUIOB (BO3MOKHO MCITOJIb30BAHNE BUIEOMATEPHAIIOB),
OCOOCHHOCTEW B3aMMOJEWCTBUSA OKCHUIA KaJblUsl W HATpui C BOJOM (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEpUAOB), HCCIEIOBAaHUE CBOWCTB JKECTKOM BOJbI, Mpoliecca
TOpPEeHHsI Kelle3a B KUCIOpoje (BO3MOKHO HCIOJIb30BaHUE BUACOMATEPUAIIOB), MPU3HAKOB
MPOTEKAHUsI KAYECTBEHHBIX PEAKI[Mi Ha HMOHBI: MarHus, KaJbIHs, AJTIOMUHUSA, IHMHKA,
xene3a (1) u xeneza (I11), menu (1), HabmroneHne M omMcaHuE MPOIIECCOB OKPAIIMBAHUS
IUIAMEHU MOHAMM HaTpHsl, KaJlus U KajJbIHs (BO3MOXHO MCIOJBb30BaHUE BUIEOMATEPHAIIOB),
uccienoBaHre amM(pOTEpHBIX CBOWCTB THUIAPOKCHIA aTIOMUHUS M THUIPOKCHIA IIMHKA,
pelieHne SKCIepuMEeHTaIbHBIX 3a/1a4 10 TeMe «BakHeiiie MeTamibl U UX COSTUHEHUSD.

XuMus M OKpYsKaloLas cpeaa

BemectBa u martepuansl B TNOBCEAHEBHOM JKM3HM 4esoBeka. be3omacHoe
UCIIONIb30BAaHUE BEIECTB W XHUMHUYECKMX peakiuuii B ObiTy. IlepBas momomp mpu
XUMHUYECKUX 0KOTaX U OTPABIICHUSX.

XUMHYECKOE 3arpsi3HEHHE OKpy)Karomield cpeasl  (TmpeaesbHas — JOMycTUMast
KOHIeHTpanus Bemiects, nanee — [1/1K). Pons xuMuu B penieHuu 3K0I0THIECKUX MTPOOIEeM.

Xumuueckuii IKcnepumenm:

U3y4YeHHE O0pa3loB MaTepuajoB (CTEKJIO, CIUIaBbl METAIIOB, TOJMMEpHBIC
MaTepuabl).

Mescnpeomemmnwie ceasu

Peanuzanuss MexnpenMEeTHBIX CBSI3eM MNpU  H3yYyeHMH XUMUU B 9 Kiacce
OCYIIECTBIISIETCS Yepe3 UCTOIb30BAaHUE KaK OOIIUX €CTeCTBEHHO-HAYYHBIX MOHITHHA, TaK U
MIOHSTUH, SBIISIIONIUXCS CUCTEMHBIMH JJISI OTIEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
LUKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIC TOHATHUS: HAYYHBIN (DAaKT, TUIIOTE3a, 3aKOH, TEOPUs,
aHanW3, CHUHTE3, Kiaccu(UKaIus, NEPUOJUYHOCTh, HAOIIOJEHUE, OKCIEPUMEHT,
MOJICIMPOBAaHNE, HM3MEpEHHEe, MOJeNb, SBIEHWE, NApPHUKOBBIM dS(PQPEKT, TEXHOIOTHS,
Marepuabl.



dusmuka: marepus, aToM, dBJEKTPOH, MPOTOH, HEUTPOH, WOH, HYKJIUJ, H30TOIIbI,
pPaaOaKTUBHOCTE, MOJICKYIJIA, 3HeKTpH‘IeCKHI>i 3apsaa, MOPOBOJHUKH, IIOJYHIPOBOJHHWKH,
TMAJICKTPUKH, (POTOIIEMEHT, BEIIECTBO, TeJI0, 00BhEM, arperaTHOE COCTOSTHUE BEIIECTBA, ra3,
pacTBOp, PacTBOPUMOCTb, KPHCTALUIMUECKAsh PEIIETKA, CIUIaBbl, (PU3MYCCKHE BEIUYUHBI,
CANHUIIBI UBMCPCHUSA, KOCMHUYCCKOC MPOCTPAHCTBO, IJIAHCTEI, 3Bé3IH>I, COJIHI_IG.

buonorus: ¢dorocuHTe3, nbIXaHwe, OWocdepa, DIKOCUCTEMA, MHHEPATbHBIC
yIIOOPEHHUsI, MUKPO3JIEMEHTBI, MAKPOJJIEMEHTBI, ITUTATECIILHBIC BEIICCTBA.

I'eorpadusa: armocdepa, rumpocdepa, MUHEpaslbl, TOpHBbIE HOPOJIBI, MOJE3HBIE
HCKOIIACMBbIC, TOIIJINBO, BOJAHBIC PECYPCHI.

TEMATHYECKHA TLJIAH

9 KUIACC
KosmuecTBo yacos JIEKTPOHHBIE
Ne  HaummeHoBaHue
(uu¢posbie)
n/ pa3ieyioB M TeM Bcer  Kontpoabn IIpakTHYeck
o0pa3oBaTe/ibHbIE
n NpOrpamMMel ] ble padoThI ue paboTbl
pecypchl
Pa3nen 1. BemecTBO U XMuMHU4ecKHe peaKIIun
IToBTOpEeHUE U
yIIIyOJICHHE bubnmnoreka [JOK
1.1 3HaHUH OCHOBHBIX 5 https://m.edsoo.ru/7f41a6
pa3aenoB Kypca 8 36
KJlacca
OcHoOBHBIE
bubmuoreka [JOK
3aKOHOMEPHOCTH
1.2 4 https://m.edsoo.ru/7f41a6
XUMHUYECKHUX 36
peaxuuii o
DNEKTPOIUTHUYECK
ast IUCCOIMALIHSL. bu6nmorexa [JOK
1.3 XuMuyeckue 8 https://m.edsoo.ru/7f41a6
peaknuu B 36
pacTBopax
Uroro no pazpeny 17

Pa3znea 2. HemeTasibl 1 UX COeIMHEHUS

2.1

OOmas
XapaKTEPUCTUKA
XAMHUYECKHUX
armemeHnToB VIIA-
TPYIIIbL.
T"amorens!

bubnuoreka [JOK
https://m.edsoo.ru/7f41a6
36
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https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

O06mas
XapaKTePUCTHUKA
XAMUYECKHUX

2.2 6
aiieMeHTOB VIA-
rpynnsl. Cepa u eé

COCOAUHCHUA

O06mas
XapaKTepUCTHKA
XUMHYECKHUX

2.3 anemeHToB VA- 7
rpynmnsl. A30T,
dhochop n ux
COCTMHEHHUSI
Oomas
XapaKTEePUCTUKA
XUMHYECKHUX

2.4 anemeHToB |VA- 8
rpynmnsl. YTriaeposa
Y KPEMHUN U UX
COEIMHEHHUS

Hroro no pazneny 25

Pa3gen 3. MeTa/JIbI M UX COCIUHEHUSA

OO0wme cBoiicTBa

3.1 4
METAJUIOB
Baxueiiniue
3.2 METaJUIBI M UX 16
COETUHEHUS
Hroro no pazneny 20

Paznen 4. Xumusi 1 OKpysKamomas cpeaa
BemectBa n
4.1 MaTepHasl B 3
YKU3HU YEJIOBEKa

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a6
36

bubnmmoreka [IOK
https://m.edsoo.ru/7f41a6
36

bubnuoreka [JOK
https://m.edsoo.ru/7f41a6
36

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a6
36

bubmmoreka [JOK
https://m.edsoo.ru/7f41a6
36

bu6mmorexa [IOK
https://m.edsoo.ru/7f41a6
36

Hroro no pazaeny 3
bu6mmoreka [IOK

PesepBHOE Bpems 3 https://m.edsoo.ru/7f41a6
36

OBIIEE

KOJIMYECTBO 68

YACOB 110

[TPOI'PAMME
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https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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https://m.edsoo.ru/7f41a636

Cnoco0nl OLCHKH JOCTUKCHUA YIAIIUMUCA IVIAHUPYEMBIX pPE3yJ/IbTAaTOB.

[Ipu BBICTaBICHMHM OLEHKM HEOOXOOUMO  YUUTHIBATh: MPAaBUIBHOCTh H
OCO3HAHHOCTb H3JIOKEHUS COLEpXKaHMs, IOJIHOTY PAaCKpbITUS MOHITHM, TOYHOCTb
yIoTpeOIeHUs] HAYYHBIX TEPMHHOB; CTETIEHb C(HOPMUPOBAHHOCTH HHTEIUICKTYaJbHBIX H
o011ey4eOHbIX YMEHUI; CAMOCTOSTEIbHOCTh OTBETA;

pEYEBYIO0 IPaMOTHOCTh U JIOTHUECKYIO TIOCIIE10BAaTENIbHOCTh OTBETA.

Bbicoknii ypOBEHb - 0TMETKA «5»:

IIOJTHO PACKPBITO COZEp KaHUE MaTepuana B 00beMe MporpaMmbl M y4eOHHKA; YETKO
U TIpaBWIbHO JIaHBl OINpPEAEIEHUS M PACKpPBITO COAEPKAHME TIOHATUH; BEPHO
UCIIOJIb30BaHbl HAay4yHbIE TEPMHUHBLUISI JI0KA3aTEIbCTBA MCIIOJIb30BAaHbl Pa3INYHbIE
YMEHUS, BBIBOJBI M3 HAOJIOJCHUH M OIBITOB; OTBET CAMOCTOSITENILHBIN, HCIOIb30BAHbI
paHee mpruoOpeTeHHBIC 3HAHMUS.

IloBbIlIEHHBIN YPOBEHB - 0TMETKA «4»:

PacKpbITO OCHOBHOE COJIep)KaHHE MaTepuaia;B OCHOBHOM TMpPaBUJIbHO JaHBI
OIIpEEICHUS HOHATHN u UCIIOJIb30BaHBI Hay4HBIE TEPMHUHBI;  OTBET
CaMOCTOSITEJIbHBIM;ONPEAEICHUS. MOHATUM  HENOJIHBIC, JOIYIIEHbl HE3HAYUTEIbHBIC
HapyLIEHUsl  TOCJIEAOBAaTENbHOCTH  M3JIOKEHHs,  HEOONbLIMEe  HETOYHOCTH  IpH
WCITIOJIb30BAaHUM HAyYHBIX TEPMHMHOB WJIM BBIBOJAX M 00OOIIEHUSX W3 HaOIIOAEHUN H
OTIBITOB.

ba3oBblii ypoBeHb - 0TMeTKa «3»:

YCBOEHO OCHOBHOE  COJEpKaHue yd4eOHOro MaTepuaga, HO  M3JI0KEHO
(dbparMeHTapHO, HE BCerjga IOCJIEI0BATEeNIbHO; OIpPEAETICHUs MOHATHI HEJ0CTaTOYHO
YEeTKHE;HE MCIIOJIb30BaHbl B KayeCTBE JOKA3aTelIbCTBA BbIBOABI U 00OOIIEHUS U3
HaOJI0ICHUI 1 ONBITOB WJIM JIOMYILEHB! OMIMOKU MPH UX U3JT0KEHUU; JOMYIIEHbI OIIUOKH
Y HEIOCTATOYHO B UCIOJIb30BaHUU HAYYHON TEPMUHOJIOTUH, ONIPEIETICHUH TOHATHIA.

Huske 62a30BOro ypoBeHb - 0TMETKA «2»:

JIOTIYIIEHbl TpyOble OIIMOKKM B ONPEIEICHUHM TOHATUH, NPU HCIOJIB30BAHUU
TEPMHUHOJIOTHH.

OneHka KOHTPOJIBHBIX padoT.

OtMeTKa «5» CTaBUTCS 32 pabOTY, BBHITTOJIHEHHYIO IMOJTHOCTHIO 0€3 OIHNOOK U
HEJIOYETOB.

Otmetka «4» cTaBUTCSA 32 pabOTY, BHIIOJHEHHYIO MTOJIHOCTBIO, HO TIPU
HaJU4HUH B HEM He 0osiee OqHOUTPYOOH 1 OJTHOM HErpyOoi OMMOKH M OJHOTO
Heouéra, He Oosee TPEX HET0UYETOB.

OtmeTka «3» CTaBUTCS, €CIM YUEHUK MPABUIIBHO BBHIIOJIHUI HE MeHee 2/3 Bcel
paboThl WM JOMycTUII He OoJiee 0AHOM rpy0oii OmMOKH U ABYX HEAOUETOB, HE OoJiee
OJTHOM TpyOOH OMMOKHU M OJTHOM HETpyOoi ommOKH, He 00Jiee TpeX HerpyObIX OMIMOOK,
OJHOH HerpyOoil OIMOKH U TpeX HEeA0UETOB, MPU HATMYUU 4 - SHeT0UETOB.

OtMmeTKa «2» CTaBUTCS, €CIU YUCIIO OIIHMOOK U HETOUETOB MPEBHICHIIO
HOPMY JIJIs OLICHKH «3» HIMIIPABUIBHO BBIMOJIHEHO MeHee 2/3 Beei paboThl

Ounenka TecToBbIX padoT.

Otmetka «5» ctaButcs 3a 90% - 100% BeimostHEHHS paOOTHI.
Otmetka «4» ctaButcs 3a 70% - 89% BeimosiHEHHs paOOTHI.

Otmetka «3» ctaButcs 3a 50% - 69% BeIOIHEHHS paOOTHI.

OtMmeTKa «2» cTaBUTCA 3a padoTy, BEITIOJIHEHHYIO MeHee, yeM Ha 50%.
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YYEBHO-METOINYECKOE OBECITEYEHUE OBPA3OBATEJIBHOTO
MMPOIIECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Xumusi. 8 kiace: yae0. mis o6meoopazoBaTenbHbIX yupexaennii / O.C. 'abpuensH. - 3-¢
u3M., crpeotutt. - M.: Jlpoda, 2022. - 286 c.

Xumus. knace: yae0. s oomeodpazoBatenbHbIX yapexkaenuit / O.C. ['abpuensH. - 3-¢
u3M., crpeotut. - M.: JIpoda, 2022. - 288 c.

METOINYECKHE MATEPHAJIBI U1 YUUTEJIA

Brenure

1. I'abpuensn O. C., Bocko6oitnukosa H. I1., SlmrykoBa A. B. HacronpHast kKHMra y4uTens.
Xumus. 8 ki1.: Metoauueckoe nocodue. - M.: Ipoda, 2021.

2. Tabpuensu O. C., SmykoBa A. B. Terpaas s 1abopaTOPHBIX OMBITOB M MPAKTHYECKUX
pa6or. 8 k1. K yueonuky O. C. I'abpuensna «Xumus. 8 kimacey. M.: Jlpoda, 2022.

3. I'abpuensH, O. C. Metoamueckoe nocodue k yueOnuky O. C. ['abpuensna «Xumusi». 8
knacc / O. C. I'abpuensn. — M. : lpoda, 2021. — 109.

4. TabpuensH, O. C. Meroaudeckoe nmocooue k yueonuky O. C. ['abpuensna «Xumus». 9
kiacc / O. C. I'abpuensa. — M. : JIpoda, 2021. — 108.

5. Xumus : TexHonorndeckue kapTol Kk yaueOHuky O. C. ['abpuensna « Xumusi. 8 Kimacey :
Metonudeckoe mocobdue / JI. U. AcanoBa. — M. : [Ipoca, 2020

IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

Breaurenannsiehttp:// www.chemnet.ru ["azeta « Xumus» u cait 11 yuurtens «5 uay Ha
YPOK XUMHUI»

http://him.1september.ru Equnas xomtekuus LIOP: TIpenmeTHas KoJIeKIus « XUMHUsD)
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-HAyYHBIE
skcnepuMeHThl: xumus. Komtekuus Poccuiickoro o01ieoopa3oBaTebHOTO MopTaia
http://experiment.edu.ru AJIXMUMUK: caiit JI.FO. AnukGepoBoit

http://www alhimik.ru Bcepoccuiickas omummnuaia MKOJILHUKOB IO XUMHH
http://chem.rusolymp.ru Opranudeckas XuMus: SIEKTPOHHBIA yUSOHUK TSl CpeHel
TITKOJTBI

http://www.chemistry.ssu.samara.ru OCHOBBI XUMHUH: JICKTPOHHBIN yUeOHUK
http://www hemi.nsu.ru OTKpBITINA KOMIEIK: XUMHUS

http://www.chemistry.ru JluctaHuMoOHHasE OTUMIMAJA 10 XUMUU:
TEJIEKOMMYHUKAIIHOHHBIN 00pa30BaTeIbHBIN MPOCKT

Kaﬂeﬂuapﬂo-TeMaanecxoe INIAHUPOBAHUE
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JTATA
KoaunuectBo
T JacoB
W/ eMa ypoka

Beero  vp myp

Pazgen 1. BemecTBo n xXuMu4eckne peaknum- 174

Tema 1 IloBTOpeHnue u yriyo/aeHue 3HAHUI
OCHOBHBIX pa3JesoB Kypca 8 kiacca -5 4

Ilepnonnueckuii 3akoH. [lepnonnueckas cucrema
XUMUYeckux sneMeHToB 1. Y. Menaeneena
3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XUMUYECKUX
AJIEMEHTOB MEPBBIX TPEX MEPUOJIOB

Knaccugukanus 1 HOMEHKIIaTypa HEOPTaHUYECKUX
BELICCTB

Bunpl XxumMuueckoi CBSA3H U THUIBI KPUCTAIUTMUECKUX
pemeToK

KonTtpouasnas padora Nel o reme «IloBropenue u
yriayOrieHne 3HaHUH OCHOBHBIX Pa3zesioB Kypca 8
KJ1acca»

Tema 2 OcHoBHBIE 3aKOHOMEPHOCTH XUMHYECKHX
peaxuuii 4 u

Knaccn(bm(auml XUMHUYCCKUX peaxunﬁ 110 pa3JIMYHbIM
MMpU3HaAKaM

10

11

12

13

14

15

[TonsiTe 0 cKOpOCTH XMMUYECKOU peakuuu. [loHsTre
0 TOMOTEHHBIX M T€TEPOTEHHBIX PEAKIIHIX

ITonsiTue 0 XMMHUUYECKOM paBHOBEeCHH. DAKTOPBI,
BIIMSIOIINE HA CKOPOCTh XUMUYECKON pEeaKuu 1
MTOJIOKEHUE XUMUYECKOTO PABHOBECUS

OKHCIUTEITBHO-BOCCTAaHOBUTEIBHBIC pcaknuuun

Tema 3 DaexTpoauTudecKas TUCCOUALHUS.
XuMHYecKUe peakiuu B pacTBopax 8 u

TGOpI/IH SHCKTpOHHTquCKOﬁ Jucconuanuu. CurnpHbIe
U ciaabble SJICKTPOJINUTBI

HonHbIe ypaBHEHHS peaKIuil

XMMHYECKHE CBOMCTBA KUCJIOT U OCHOBAHHUN B CBETE
MPEJICTABICHUIA 00 IEKTPOIIUTHICCKON TUCCOITUAITUN

XHUMHYECKUE CBOMCTBA COJIEHM B CBETE MPEICTABICHUN
00 JIEKTPOIMTHYECKON JUCCOLUALIUIH

[TonsiTHE O THapOIHM3E CONEN

O00011eHHE U CUCTEMATU3ALINS 3HAHUI
Pewenue ynpaxxHeHui u 3aga4y
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16

17

IIpakTHyeckas padora Ne 1. «Pemenne
IKCIEPUMEHTAIBHBIX 32129

KonTposbnast padora Ne2 o reme
«ONEeKTpoINTUYECKAs AUCCOLMALINS. XUMUYECKUE 1
peakuuu B pacTBOPax»

TemaTnueckoe oneHUBaHUuE

Pa3nea 2. HemeTa/JIbI H HX COeIMHEHUA25Y

18

19

20

Temal O0masi XapaKTepUCTHKA XMMHYECKUX
31emMeHTOB VIIA-rpynnsl. I'asnorensi-4 4

OO01mas XxapakTepuCTHKA TAJIOTCHOB. XUMUYECKHE
CBOICTBa Ha MPUMEPE XJIOpa

XnopoBogopon. ColisiHast KHCIO0Ta, XUMUYECKUE
CBOWCTBA, ITOJIy4YE€HUE, IPUMEHEHUE
[Tpaktuueckas padota Ne 2 o teme «Ilomyduenue
COJITHOM KUCJIOTBI, U3yUYEHUE €€ CBOUCTBY»

21

Brruncnenus mo YpPaBHCHUAM XUMHUYCCKUX peaKum‘/'I,
€CJIM OJIUH U3 PEareHTOB JIaH B N30BITKE

22

Tema 2 O6mas xapaKTepuCTHKA XUMUYECKUX
31eMeHTOB VIA-rpynnbl. Cepa u eé coeqnHeHus- 64

OO6mmas xapakrepucTka 31aeMeHToB VIA-Tpynmbt 1

23

24

25

26

27

28

29

30

AnnorponHsle Moaudukanuu cepsl. Haxoxnenue
CEpBI U €€ COEIMHEHUH B Ipupoe. XUMHUYECKUE 1
CBOMCTBA CEpBI

CepoBojopo1, CTpoeHue, (GU3NIECKUe U XUMUYECKHE
CBOWCTBA

Oxkcunsl cepol. CepHast KHCIOTa, (PU3HYECKUE U
XUMHUYECKHE CBONCTBA, MPUMCHCHHE

XUMHYECKUE PEAKIUU, JIEKAIUE B OCHOBE
MPOMBIIIJICHHOTO CII0C00a MOJIy4eHUs CePHOM
KHUCJIOTBl. XUMUYECKOE 3arpsI3HEHUE OKPYKAIOILIEH
cpeapl COEUHEHUSIMU CEPBI

Brruucienue MaccoBoil 1011 BBIXO/AA MMPOAYKTA
peakuuu

Tema 3 O6mas xapakTepuCTHKA XUMUYECKUX

3j1eMeHTOB VA-rpynnbl. A30T, (pocdop u ux
coeJUHEeHus — 74

OO0mast XxapakTepUCTHKA 3JI€MEHTOB V A-TpynIibl.
A30T, pacpocTpaHeHue B IpUpoJie, PU3NYECKUE U 1
XUMUYECKHE CBONCTBA

AMMHuak, ero pu3nUecKrue 1 XMMUYECKHe CBOICTRa,

MOJIYYCHHEC U ITPUMCHCHUC

IIpakTuyeckas padora Ne 3 o reme «Ilonyuenue 1
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31

32

aMMHaKa, U3y4CHHEC €Tro CBOMCTBY

A3OTHas KUCIIOTa, € Pu3nyecKre 1 XuMUIECKre
CBOMCTBA

Hcnonp30BaHnEe HUTPATOB U COJIEH aMMOHMS B
Ka4eCcTBE MUHEPAIBHBIX y100peHn. XUMHUYecKoe
3arpsi3HEHUE OKPYXKAIOLIEH CPelIbl COCIUHEHUAMU
asora

33

34

35

36

37

38

39

40
41

42

®ocdop. Oxeun dpochopa (V) u gochopHas kuciora,
buznyecKre 1 XUMUYIECKUE CBOWCTBA, TIOTyYCHHUE
Hcnons3oBanue GpocdaToB B KaUECTBE MUHEPATBHBIX
ynoOpeHuit. 3arpsi3HeHHE IPUPOTHON CPEIbI
dbocharamu

Tema 4 O6Wan XapaKTepPUCTUKA XMMUUYECKUX
anemeHTOB IVA-rpynnbl. Yrnepopa u KpeMHUU U ux
coeanHeHus 84

VYrnepon, pacipocTpaHeHue B IpUpoJe, GU3nIecKre u

XUMHYECKUE CBOMCTBA

Oxcuapl yriaeposa, ux (pusnyeckue u XuMHU4eCKre
CBOICTBa. DKOJIOTHYECKUE MPOOIIEMBI, CBS3aHHBIE C
okcuoM yriepoaa (1V)

VYronpHas KMCI0Ta U €€ con

IIpakTHyeckas padora Ne 4 o teme "I[lomyuenue
yraekucioro rasa. KauectBenHas peakuus Ha
KapOoHaT-noH"

[TepBoHayaIbHBIE TOHATHS 00 OPraHUYECKUX
BElIECTBAaX KaK O COEUHEHMSIX yTiiepo/ia
Kpemuuii u ero coequHeHus

Pemenne ynpaxueHnit

IIpakTH4eckas padora Ne 5. Pemenue
HKCIEPUMEHTANBHBIX 33/1a4 110 Teme «Baxuelme
HEMETAJUIBl U UX COETUHEHUS

43

KonTpoasnas padora Ne3 o teMe «Baxueriue
HEMETAJUIbl U UX COCTUHEHUS

TeMaTH4uecKoOe OllCHUBAHUE
Pa3gea 3. MeTaauasl 1 ux coeaunenus 204

Tema 1 O01IHe CBOMCTBA METALJIOB 44

44

45

46

OO61mas xapakTepucTHKa XUMUYECKUX HIEMEHTOB —
MeTaiuIoB. MeTrannnueckas CBSI3b U METaJlJIndecKast
KpHUCTaJUIMYECKas pelérka. Pu3snyeckue CBOKMCTBa
METaJIOB

XUMHUYECKHE CBOMCTBA METAJIJIOB.
DNEKTPOXUMHUYECKUH Psijl HAIIPSHDKEHUH METaJlIOB

OO6mue cnocoOs! morydeHus: MetamuioB. CIiaBbl.



Brruncnenus mo ypaBHEHUSIM XUMUYECKUX PEaKLni,
€CIIM OJIMH U3 PEareHTOB COAEPIKUT MPUMECH

47 ITonsiTHE O KOPPO3UU METAIUIOB 1
48 OO0001IeHUK U cucTeMaTu3amus. Pemenue
YIPaKHEHUN
Tema 2 BaxkHeiimue MeTa/uIbl U MX COeIMHEHMSI
164
49 IlemouHbIe METAJLIBI 1
50 OKcubl ¥ TUAPOKCUIBI HATPUS U KAJIUS 1
51 [llenouyHo3emMenbpHBIC METAIIIBI — KAJIbIIUK U MarHui 1
52 Baxsueiimue coequHeHUs KaJlblUs 1
53 O0001IEHNE U CUCTEMATH3AIMS 3HAHU 1
54 KécTkocTh BOJBI M CLIOCOOBI €€ yCTpaHEHUS 1
55 IIpakTHyeckas padora Ne 6 no Teme "XKecTkocTh 1
BO/JIbI U METOJIbI €€ ycTpaHeHus"
56 AmomMuHui
57 AMdoTepHbIE CBOMCTBA OKCHIA M THIPOKCHIA
58 Keneso
57 Oxkcupl, THAPOKCUIBI U conr kene3a (1) u xenesa 1
(1)}
59 O000111eHre U cCUCTEMATU3ALNS 3HAHUI 1
IIpakTuyeckas padora Ne 7. Pemienue
60 HKCIEPUMEHTANBHBIX 33/1a4 110 TeMe «Baxuelme 1
METaJUTbl U UX COCTUHCHUSY
Brruncnenus mo ypaBHEHUSIM XUMUYECKUX PEaKIUH,
61 €CIIM OJIMH U3 PEareHTOB JaH B U30BITKE WM 1
COAEPKUT IPUMECH. Bhruucienus MaccoBOr 10U
BBIXO/Ia MTPOYKTA PEaKIIuu
62 Pemenune ynpaxueHuii
63 Pemenue ynpaxuaeHnuit 1
64 KonTpoabnast padora Ned4 o reme «Baxueiimue 1
METAJLIbI U UX COCIMHCHUS
TemaTHnyeckoe oneHHMBaHHE
Pa3nen 4. Xumus u okpy:kamwuas cpeaa 44
65 BemecTBa 1 MaTepualibl B IOBCEAHEBHOW KU3HU 1
gyeJoBeKa
66 XUMHUYECKOE 3arps3HEHUE OKPYKAIOIIEH cpeibl
67 Ponp xumum B pemeHnr SKOJI0THISCKUX TTPOOIeM
68 O06o001IeHre U CUCTEMAaTH3alisl 3HAHUH
OBUIEE KOJIMYECTBO YACOB I1O 68
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17
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