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Pazpen 1
IMMOSACHUTEJDBHAA 3AIIUCKA

[Iporpamma 1Mo XMMHH Ha YpOBHE OCHOBHOTO OOIIEr0 0Opa3oBaHMs COCTaBJICHA HA
OCHOBE TpeOOBaHMI K pe3ylbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTeIbHON MPOTPaMMBbI
OCHOBHOTO 001iero obpaszoBanusi, npejacraBieHHbix B ®I'OC OO0, a Takke Ha OCHOBE
¢benepanbHOl paboueil mMporpaMMbl BOCIIUTAHHS U C Y4ETOM KOHIEMIWHU IPETIO aBaHuUs
y4eOHOTO npenmeTa «XuMus» B 00pa3oBaTeNbHBIX opranm3anusix Poccuiickoit dexepannu.
[Iporpamma mo xuMuM JaéT NMPEACTABICHUE O LENSX, 00Le cTpaTerun o0ydeHus,
BOCIIMTAHUS U PAa3BUTHsI OOYYAIONIUXCS CPEACTBAMHU YYEOHOTO MpEaMeTa, YCTaHABIMBAET
o0s13aTeNbHOE TIPEIMETHOE COJIepKaHne, TIPEAYCMaTPHUBAET paclpeielieHHe ero 1o Kiaccam
U CTPYKTYpHUPOBaHHE II0 pasfelaM ¥ TeMaM TMporpaMMbl 10 XHMHUH, ONpEAETseT
KOJIMYECTBEHHBIE W KAYeCTBEHHBIE XapAaKTEPUCTHKH COJCPKAHUS, PEKOMEHIYEeMYIO
MOCJICIOBATEILHOCTh U3YUEHUSI XUMHUHU C YUETOM MEKIPEIMETHBIX U BHYTPHUIIPEIMETHBIX
CBSI3€H, JIOTMKKM Yy4eOHOTO TIPOIecCa, BO3PACTHBIX OCOOCHHOCTEW  OOydJaronImxcs,
OTIpe/ieNsieT BO3MOXHOCTH MTPEeMeTa ISl pealn3alii TpeOOBaHMIA K pe3ysIbTaTaM OCBOCHUS
OCHOBHOM 00pazoBaTeNbHON MPOTpaMMbI HAa YpPOBHE OCHOBHOTO 00mIero oOpa3oBaHWs, a
TaKke TpeOOBaHUH K pe3ylbTaTaM OOyJYeHHsI XUMHUH Ha YPOBHE IEJIeH N3YdeHHs MpeaMeTa
Y OCHOBHBIX BHJIOB y4eOHO-ITO3HABATEIBHOMN JEATENBHOCTH OOYJaroUIerocsi 0 OCBOCHHUIO
y4e0HOTO CoJlepKaHUSI.

N3ydenune xumuu:

CHOCOOCTBYET pealii3allMd BO3MOXHOCTEH MJIsi caMopa3BUTUS U (POPMHUPOBAHUS
KYJbTYpPBI JIMYHOCTH, €€ 00111el 1 (PYyHKIHOHAIBHON TPaMOTHOCTH;

BHOCUT BKJIaJ B (OPMUPOBAHME MBIIUICHUS U TBOPYECKHX CIIOCOOHOCTEH
oOyuaronmxcs, HaBbIKOB ux CaMOCTOSITENIbHOM yueOHOU JIeSITeNIbHOCTH,
AKCIIEPUMEHTAJIbHBIX M MCCIEI0BATEIbCKUX YMEHUN, HEOOXOAUMBIX KaK B IOBCETHEBHOM
KU3HHU, TaK U B IPO(ecCHOHAIBHOM e TENbHOCTH;

3HAKOMHUT CO CHEIU(PHUKON HaydHOTO MBIILUICHUS, 3aKJIaIbIBAET OCHOBBI 1I€JI0OCTHOTO
B3IJIJa HA EIWHCTBO MPUPOJBI U 4YeNIOBEKa, SBISETCS OTBETCTBEHHBIM JTalloM B
(hopMHUPOBAaHUH €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00Y4arOIIUXCsl;

CrocoOCcTByeT (POPMUPOBAHUIO 1IEHHOCTHOTO OTHOIIEHHS K €CTECTBEHHO-HAYYHBIM
3HaHMUSIM, K TIPUPOJIE, K YENOBEKY, BHOCUT CBOM BKJaJ B JKOJOTHYECKOE OOpazoBaHHE
oOyJaromuxcs.

JlanHple HampaBieHHss B OOy4eHHMHM XHMHH oOecredyuBaroTcsi —creuuduxon
CoJIep’KaHUs Y4eOHOTO IMpeaMeTa, KOTOPBIA SBISETCA MENaroruvyeckd aJarnTHPOBAHHBIM
oTpakeHHeM 0a30BO HAyKH XMMHUH Ha OMPEIeIEHHOM dTare e€ pa3BUTHUS.

Kypc xuMum Ha ypoBHE OCHOBHOrO 0OLIero oOpa3oBaHHsS OpPHEHTUPOBAH Ha
OCBOCHHE OOYYaIOIIMMHUCA CHCTEMBbl TMEPBOHAYAIBHBIX TOHATUH XUMHH, OCHOB
HEOPraHMYeCKOW XMMHMHM M HEKOTOPBIX OTAENBHBIX 3HAYMMBIX TOHSITHUHA OpPraHU4YecKOu
XUMHH.

CtpykTypa coAepkaHHs TMporpaMMbl MO XUMHH c(opMHpoBaHa Ha OCHOBE
CHCTEMHOI0 nojxoja k e€ nzyuenuto. CojepkaHue CKJIAQABIBACTCA U3 CHCTEMBbl MOHATHI 0O
XMMUYECKOM 3JIEMEHTE U BEIECTBE U CUCTEMbI MOHATUN 0 XMMHUYECKOr peakiuu. O6e 3tu
CUCTEMBI CTPYKTYPHO OPraHU30BaHBI MO MPHUHIUITY TMOCIEAO0BATEIBHOTO PAa3BUTHUS 3HAHUI
Ha OCHOBE TEOPETUUECKUX MPEACTABICHUNA Pa3HOTO YPOBHSL:

— aTOMHO-MOJIEKYJISIPHOTO YUEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoauueckoro 3akona JI. 1. MenjeneeBa kak OCHOBHOTO 3aKOHA XHMUMU;



— YUCHUA O CTPOCHHHU aTOMa U XUMHUYSCKOM CBA3H,



— MPEJICTaBICHUH 00 AEKTPOIUTHIECKON JUCCOIMAIIH BEIIECTB B PACTBOPAX.

TeopeTnueckne 3HaHHUS pacCMATPUBAIOTCA HA OCHOBE AMIMPUYECKH MOIYUYEHHBIX U
OCMBICTICHHBIX (DaKTOB, Pa3BHUBAIOTCS IOCIEIOBATEIBHO OT OJHOTO YPOBHS K APYrOMY,
BBIMIOJTHAS (PYHKIIMH OOBSICHEHUS U MPOTHO3UPOBAHMS CBOWCTB, CTPOCHUS M BO3MOYKHOCTEH
MIPaKTUYECKOI0 IPUMEHEHUS U TIOJYUEHHS N3y4aeMbIX BEIIECTB.

OcBoeHne MPOrpaMMBbI 10 XUMHH CIIOCOOCTBYET (HOPMUPOBAHUIO TPEACTABICHUS O
XUMUYECKON COCTABJISIONICH HAyYHOM KAPTHUHBI MUpa B JIOTMKE €€ CHCTEMHOW ITPUPOJBI,
LIEHHOCTHOTO OTHOILIEHHUS K HAay4YHOMY 3HAHHUIO M METOJaM I03HaHus B Hayke. M3yueHue
XUMHH IPOUCXOJUT C MPHUBJICUCHUEM 3HAHUU U3 paHEEe M3YyYEHHBIX Y4EOHBIX MPEAMETOB:
«Okpyxawomui Mup», «buosnorus. 5—7 kinaccb» u «®Pu3uka. 7 Kiacey.

[Ipy u3yyeHHMM XUMUU Ha YPOBHE OCHOBHOIO 0OIIEro o00pa3oBaHUS BaXHOE
3HaYeHUE NPUOOpeNN TaKue 11, KakK:

— (QopMupoBaHHWE  MHTEUIEKTYaJIbHO  pPa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHNI0, COTPYJHUYECTBY, CAMOCTOSTEIHLHOMY NMPUHATHIO PEIIEHUH, CIIOCOOHON
a1alTUPOBATHCS K OBICTPO MEHSIOLIMMCS YCIOBUSM JKU3HH;

— HaIpaBJICHHOCTh OOYYEHHs HAa CHCTEMAaTHYeCKOe MPHOOIIeHHe oOydaroumxcs K
CaMOCTOSITEJIbHOM ~ TO3HaBAaTEIbHOW JAEATEIbHOCTH, HAyYHBIM METOJAaM  IO3HaHUS,
(hopMUPYIOIUM MOTHBAITUIO U PA3BUTHE CTIOCOOHOCTEN K XUMUU,

pa3BUTHE MOTHBAIMM K OOYYEHHIO, CIIOCOOHOCTEH K CAaMOKOHTPOII |
CaMOBOCIIMTAHUIO HAa OCHOBE YCBOEHHUS OOIIEUeIOBEUECKHUX I[IEHHOCTEH, TOTOBHOCTH K
0CO3HAHHOMY BBIOOPY MPOGUIIS U HATIPABICHHOCTH JTATBHEHIIIETO 00YICHHUS.

OOmree 4McIO 4YacoB, OTBEAEHHBIX JUISI M3Yy4EHUS XMMHH Ha YpPOBHE OCHOBHOTO
obmero oOpa3oBaHus, cocTaBisieT B 9 kitacce — 68 yacoB (2 4aca B HEJEIIO).

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHSA ITPOI'PAMMBLI 11O
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O ObPA30BAHUA

JJMUHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE PE3yabTaThl OCBOCHHUS IPOTPaMMbl OCHOBHOIO OOIIEro 0Opa3oBaHUs
JOCTUTAlOTCS B XO0J¢ OOy4YeHHs XMMHH B CIWHCTBE Yy4eOHOW M BOCIHUTATEIBHOM
JESATEIbHOCTH B COOTBETCTBUHU C TPAAWIIMOHHBIMH POCCHHCKMMHU COLUOKYJIBTYPHBIMH H
JYXOBHO-HPaBCTBEHHBIMHU I[CHHOCTSAMH, NMPHHATHIME B OOIICCTBE MPaBHIAMH W HOPMaMHU
MOBEJICHHUSI M CIIOCOOCTBYIOT IPOIIECCAM CaMOIIO3HAHMS, CaMOPa3BUTHS M COIHATH3AI[HH
oOyJaromuxcs.

1) naTpHOTHYECKOIr0 BOCIIUTAHMSA:

[ICHHOCTHOTO OTHOIIEHUS K OTEYCCTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY H
HAYYHOMY HACJIEIHI0, TIOHUMAaHKs 3HAYCHHS XHMHYECKOW HAYKH B JKU3HU COBPEMEHHOTO
o0111ecTBa, CIIOCOOHOCTH BJIAACTh JOCTOBEPHON HMH(DOPMAIUEH O MEPEIOBBIX JOCTHKEHUIX
U OTKPBITHSX MUPOBOW M OTEUECTBEHHOM XMMHUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHSIX
00 ycTpoiicTBe MUpa U 00IIECTBA;

2) rpasKIaHCKOro BOCIIMTAHMSA:

MPECTABICHUS O COIMANBHBIX HOPMaX M MPaBHJIaX MEKIMYHOCTHBIX OTHOIICHUH B
KOJUICKTHBE, = KOMMYHHKATHBHOH  KOMIIETEHTHOCTH B  OOINEGCTBEHHO  TIOJIC3HOM,
y4eOHOUCCIICIOBATEICKOM, TBOPYECKON M JPYIMX BHUJAX JEATEILHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOW COBMECTHOM JEATEILHOCTU TPHU BBITIOJHCHUU YYEOHBIX, MMO3HABATEIBHBIX
3aja4, BBIMOJIHCHHMH XHMHYECKMX OSKCIICPUMEHTOB, CO3/JaHUU YYEOHBIX IPOCKTOB,
CTpEMJICHUS K B3aMMOIIOHUMAHHUIO U B3aMMOIIOMOIIM B TIpoIlecce ATOHM ydeOHOM



NeATeIbHOCTH, TOTOBHOCTH OIICHMBATh CBOE IMOBEJCHHE W MOCTYIIKHM CBOMX TOBAPHIICH C
MO3UIIMH HPAaBCTBEHHBIX M IPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIIEACTBUI MMOCTYIIKOB;

3) HEeHHOCTH HAYYHOI'0 MO3HAHNS

MHUPOBO33pPEHYECKHE TMPEACTABICHUS O BEIIECTBE W XHMHUYECKOH peaxiuw,
COOTBETCTBYIOILIME COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKH U COCTABJISIOIINE OCHOBY VIS
MOHMMAaHUS CYHNIHOCTH HAyYHOW KapTHUHBI MHUpPA, TPEACTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs MPHUPOJBI, B3aMMOCBS3AX YEJIOBEKAa C MPUPOJHOW Cpeno, o
POJIM XMMHHU B TIO3HAHUH ITHX 3aKOHOMEPHOCTEH;

MO3HABATEIbHbIC MOTHBBI, HAIIPABJICHHBIC HA MOJIyYCeHWE HOBBIX 3HAHUH MO0 XMMUH,
HE0OX0AUMBIEC sl OOBSICHEHUsI HAOJI0JJAEMBIX IPOLIECCOB U SBICHHUMN, MO3HABATEIHHOM,
MHGOPMAIIMOHHON W YHTATENbCKOW KYIbTYphl, B TOM YHCIIE HAaBBIKOB CAMOCTOSITEIHLHOMN
paboThl ¢ y4eOHBIMH TEKCTaMH, CIPABOYHOW JUTEPATYpPOH, JOCTYIMHBIMA TEXHUYECKHUMHU
cpeacTBaMu MHPOPMAITMOHHBIX TEXHOJIOTHH;

4) opMHUpOBaHUSI KYJIbTYPbI 3I0POBbS:

OCO3HAHHWE IIEHHOCTH >XM3HHM, OTBETCTBEHHOTO OTHOWIEHHS K CBOEMY 3I0POBBIO,
YCTAaHOBKHM Ha 37I0POBBI 00pa3 KXU3HH, OCO3HAHUE TIOCIEICTBUN W HENPUSTHE BPEIHBIX
MpUBBIUEK (YOTPeOIeHHs aIKOTO0JIsA, HAPKOTUKOB, KYpEHHs1), HEOOXOIMMOCTH COOIIOIEHUS
MpaBHJI OE30MaCHOCTH MPH OOpAIICHUH ¢ XMMUYECKUMHU BEIIECTBAMHU B OBITY U pealbHOU
KU3HH,

5) Tpy10BOr0 BOCIIMTAHUSI:

WHTEpEC K MPAKTHYECKOMY H3Y4YCHHI0 MpOodeccHuii M Tpyna pa3IM4HOTO poja,
YBOXEHUE K TPYAy W pe3yibTaTaM TPYIOBOHW IEATETHHOCTH, B TOM YHCIIE Ha OCHOBE
MPUMEHEHHs] TPEAMETHBIX 3HAHWM 10 XMMHH, OCO3HAHHBIM BBIOOP HWHAMBUAYAIBHOMN
TPAEKTOPHUH MPOJOJLKEHHSI 00pa30BaHus C YUYETOM JIMYHOCTHBIX UHTEPECOB M CIIOCOOHOCTHU
K XHMHH, OOIIECTBEHHBIX HMHTEPECOB W MOTPEOHOCTEH, ycmemrHoi mpodeccuoHambHOM
NEeSITeIbHOCTH M Pa3BUTUS HEOOXOIUMBIX YMEHHIl, TOTOBHOCTb aJalTHpPOBAThCS B
npodeccruoHalbHOM cpee;

6) 9KOJIOTHYECKOT0 BOCITUTAHUS

9KOJIOTHUECKU LierecooOpa3Hoe OTHOLICHHE K MPUPOJIe KaK MCTOUHUKY >KM3HU Ha
3emJie, OCHOBE €€ CYIIeCTBOBaHMsI, IOHUMaHKUE IIEHHOCTH 3J0POBOT0 U Oe3omacHoro odpasa
KU3HHU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (HU3NYECKOMY U TICUXHYECKOMY
3JI0pOBbIO, OCO3HAHUE [IEHHOCTU COOIIOCHHS TPaBUI 0€30MaCHOTO MOBEJACHUS TpHU paboTe
C BEIIECTBAMH, a TAKXKE B CUTYAIUSIX, YTPOKAIOLIUX 3I0POBbIO U KU3HU JIIOJICH;

METAIIPEAMETHBIE PE3YJIBTATBI

B cocraBe metanpeMeTHBIX PE3yabTaTOB BBIACISAIOT 3HAUUMBbIE I (OPMUPOBAHUS
MHUPOBO33pEHUs OOIIeHayuYHble MOHATHS (3aKOH, TeOpus, NPUHIUIN, TUIOTe3a, (aKT,
CHUCTEeMa, MPOLECC, SKCIEPUMEHT M JIPyroe.), KOTOpbIE HCIOJBL3YIOTCS B €CTECTBEHHO-
HAay4YHBIX Yy4YeOHBIX MpEeAMETax M TMO3BOJSAIOT HAa OCHOBE 3HAHMH W3 3TUX IPEIAMETOB
(¢bopMHpoBaTh MpEACTaBIECHUE O IIENIOCTHOM HAyYHOW KapTHHE MHpA, U YHUBEPCAIbHBIE
yueOHble JelcTBUA (TIO3HABaTeNbHbIE, KOMMYHUKATHUBHBIE, DETYISTUBHBIC), KOTOpPHIE
oOecrnieunBaroT (OPMHPOBAHWE TOTOBHOCTH K CAMOCTOSTEIBHOMY IUIAHUPOBAHUIO U
OCYIIECTBJICHUIO YU€OHOH AEATEIbHOCTH.

Ilo3naBaTenbHBIEe yHUBEpPCAIbHbIE YueOHbIE el CTBUSA

ba3zoBble 1oruyeckue aeMcTBus:

YMEHHSI HCIIOB30BaTh MPUEMBI JIOTMUECKOTO MBIIUICHUS MPH OCBOCHUU 3HAHUM:
pacKpbiBaTh CMBICT XUMUYECKUX TOHSATHHA (BBIICISATH WX XapaKTepHbIE MPHU3HAKH,
yCTaHABIUBATh B3aUMOCBS3b C JIPYTUMHU TOHSTUSMHU), HWCIHOJIB30BAaTh TOHATHS IS
O0OBSCHEHUS! OTACTHHBIX (PAKTOB W SIBIICHHI, BHIOUpPATh OCHOBAHHS W KPUTEPUHU IS



KJIACCU(UKAIIMN XUMUYECKUX BEIIECTB U XUMUYECKUX PEAKIUH, YCTaHABIUBATH MPUIHHHO -
CIICICTBEHHBIC CBSI3M MEXIYy OOBCKTAMHU H3YYCHHSI, CTPOHUTH JIOTHUECKHUE PACCYXKICHHUS
(MHIYKTUBHBIC, IETYKTUBHEIE, 110 AaHAJIOTUH), IEJIaTh BBIBOJIBI U 3aKIIFOUCHHUS;

BasoBble ucciienoBare/ibCKue AeiCTBUSA:

YMEHHUE MCIOJIb30BaTh MOCTABICHHBIE BOMPOCH B KAU€CTBE MHCTPYMEHTA MMO3HAHUS,
a TaKKe€ B KaueCTBE OCHOBBI UIsi (DOPMHUPOBAHUS THUIIOTE3bI MO MPOBEPKE MPABMIHLHOCTH
BBICKa3bIBAEMBIX CYXKICHHIA,

MpUOOpEeTEeHHE OMbITa 10 IUIAHUPOBAHUIO, OPraHu3alud W [POBEICHUIO
YUEHUYECKUX JKCIIEPUMEHTOB, YMEHHME HAONIOAATh 33 XOJOM IIPOLIECCa, CaMOCTOSITENBHO
MIPOTHO3UPOBATH €0 Pe3yabTaT, (GopMymHpoBaTH 00OOIICHHUS W BBIBOJBI IO peE3yJbTaTam
IIPOBEIEHHOTO ONBITA, UCCIIEA0BAHUS, COCTABIATh OTUYET O MPOJIENaHHON padoTe.

Pa6ora ¢ undopmanueii:

YMEHHE BBIOMpATh, aHAM3UPOBATh M MHTEPIPETUPOBATE HHPOPMAIHIO PA3THIHBIX
BHUJIOB U (OPM MPEACTABICHUS, MOTYIaeMYI0 U3 Pa3HbIX UCTOYHHKOB (HAYYHO-TIOMYJISIpHAS
nuTepaTypa XUMHUYECKOTO COJIepKaHUs, CIpaBOYHbIE MMOCOOMs, pecypchl HHTepHera),
KPUTUYECKH OLIEHUBATh IPOTUBOPEUHUBYIO M HEJIOCTOBEPHYIO HH(POPMAIIHIO;

yMEHHE TIPUMEHATHh pa3IMYHbIE METOJAbl M 3alpoChl TPHU TIOUCKE U OTOOpe
MH()OPMAIIMA U COOTBETCTBYIOIIUX JIAHHBIX, HEOOXOIMMBIX JIJIS BBHITIOJTHCHHS YYeOHBIX U
MO3HABATENBHBIX 3a7a4 OMPEACNEHHOTO THUIA, NPUOOpETeHHe OmbITa B 00JIacTH
HCTIONb30BaHUs WH(OPMAITMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHH, OBJIAJCHHE KYIbTYpPOU
AKTUBHOTO HWCIIOJB30BAHUS PA3JIMYHBIX TOWCKOBBIX CHCTEM, CAMOCTOSTEIHLHO BBIOMpATh
ONTUMAIBHYIO (POpMy MpeacTaBiaeHUs WHPOPMAIIMK U HWILTIOCTPUPOBATH pelllaeMble 3a1aun
HECJIOKHBIMU CXEMaMHU, AarpaMMaMHu, ApyruMu popMamMu rpaduky U KX KOMOUHALUSMU.

KoMMyHMKaTHBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eliCTBHS:

yMEHUs 3a7aBaTh BOIPOCHl (B X0j€ auanora U (WiaM) OUCKYCCHH) IO CYIIECTBY
oOcyxaaemMoil TeMbl, (OPMYIUPOBATH CBOU MPEATIOKEHUS OTHOCHUTEIHHO BBITIOJHEHUS
MpeJI0KEHHOM 3a/1a4u;

YMEHHUSI MPEICTABIIATh MOJyYEHHBIE PE3yJabTaThl MMO3HABATEIbHON IESITENLHOCTU B
YCTHBIX W THCBMEHHBIX TEKCTaX; [eJiaTh MPE3EHTAII0 pPEe3ylIbTaTOB BBIMIOJHEHUS
XMMHUYECKOTO JKCIepuMeHTa (71abopaTopHOro oOmbiTa, JabopaTopHOil paboOThl MO
WCCIIEIOBAaHUIO CBOMCTB BEILIECTB, y4EOHOTO IIPOEKTA).

PeryasiTuBHbIe YHHBepPcaJbHbIe y4eOHbIe 1eHCTBUSA:

YMEHHE CaMOCTOSATENBHO  OMNpeAeisTh LEId  JeSITeNbHOCTH, IUIAaHUPOBATD,
OCYILIECTBIISITh, KOHTPOJIUPOBATH M TMPH HEOOXOJUMOCTH KOPPEKTUPOBATH  CBOIO
NesITeNIbHOCTh, BBIOMpaTh Haubonee d(hdeKkTuBHBIE CHOCOOBI pelieHUs Y4eOHBIX U
MO3HABATENbHBIX 33]1a4, CAMOCTOSTEILHO COCTaBISTh UM KOPPEKTUPOBAThH MPENIOKEHHBIN
QITOPUTM JCUCTBHUM NMPHU BBHIMOTHEHUU 33/laHUi C y4ETOM IOJY4YeHHs] HOBBIX 3HAHUHA 00
M3y4aeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSAX, OLEHUBATH COOTBETCTBUE IOJIYYEHHOTO
pe3ynbTaTa 3asBICHHOW 1€, YMEHHE WCIOIb30BaTh W aHAJIM3UPOBATh KOHTEKCTHI,
npeajaraeMble B YCIOBUH 3a/IaHUM.

HNPEIMETHBIE PE3YJIbTATBI

B cocraBe mpenMeTHBIX pe3yNbTaTOB MO OCBOEHHUIO 00S3aTE€IBHOTO COJACPIKaHUS,
YCTaHOBJICHHOTO JaHHOH (enepanbHON paboyeil mporpaMMoil, BBIIEISIOT: OCBOCHHBIE
0oOy4aroMMHUCsl HaydyHble 3HAHUS, YMEHHS U CHOCOOBI NEHCTBUH, crerudpuueckue st
MpeaMeTHO o0nacTu «XUMUs», BUIBl IEATEIHHOCTH MO TOTYyYEHUIO HOBOTO 3HAHUS, €r0o
WHTEpPIpPETAINH, MPeoOpa3oBaHUI0 M TPHUMEHEHHI0O B PA3IUYHBIX Y4YEOHBIX U HOBBIX
CUTYaIUSIX.



K kon1y o0y4enus B 9 Kjiacce rnpeIMeTHbIC pe3yJIbTaThl Ha 0a30BOM YPOBHE JTOJDKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

PaCKpBIBAaTh CMBICII OCHOBHBIX XMMUYECKUX IMOHITHI: XUMHUYECKHM DJIEMEHT, aTOM,
MOJIEKYJIa, HOH, KATHOH, aHUOH, IIPOCTOE BELIECTBO, CI0XKHOE BEIIECTBO, BAJICHTHOCTb,
AIEKTPOOTPULATENBHOCTD, CTEIIEHb OKMCIICHHS], XUMUYECKasl PEaKLIHsl, XUMHUYECKasl CBS3b,
TETIOBOM AP(EKT peakunu, MOJIb, MOJSIPHBII 00BEM, PACTBOP, AIEKTPOIIHUTHI,
HEAJIEKTPOJIUTBI, AIEKTPOJIUTUUECKAS IUCCOIMALNS, PEAKIIMM HIOHHOTO 0OMEHa,
KaTaJau3aTop, XMMUYECKOE paBHOBECHE, 00OpaTUMBbIe U HEOOpAaTUMBIE PEAKIUH,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKIIUHN, OKUCIIUTEIb, BOCCTAHOBUTEIb, OKUCIICHUE U
BOCCTaHOBJIEHUE, aJUIOTPOIHS, aM(POTEPHOCTb, XMMHUECKasl CBA3b (KOBaJIEHTHAs!, HIOHHAs,
MeTaJUIMYecKas), KpUCTAIIMUECKas peIIETKa, KOPPO3Hs METAIIIOB, CIIJIaBbl, CKOPOCTb
XUMUYECKON peaklnH, npeneapHo gonycrumas konuenrpanus [1/IK Bemecrtsa;

MJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMUYECKUX IOHITUN U IPUMEHSTH 3TH
MTOHSATHS ITPY ONIMCAaHUM BEUIECTB U UX NIPEBPALCHUI;

WCII0JIb30BAaTh XUMHUYECKYIO CHMBOJIUKY Uil COCTaBJIeHUs! ()OPMYJI BEIIECTB U
YPABHEHUN XUMUYECKUX PEAKIUM;

OTIPENIETISATh BAJIGHTHOCTh M CTETICHh OKMCIICHUSI XUMUYECKHUX DJIEMEHTOB B
COEJIMHEHUSX Pa3IMYHOTO COCTaBa, IPUHAIJIC)KHOCTh BEIIECTB K ONPEICIEHHOMY KIIacCy
coenuHeHuH no GpopMyaam, BUI XMMHUECKOHN CBS3U (KOBaJICHTHAs, HOHHAS,
MeTaJinyeckasi) B HEOpraHM4eCKUX COeTUHEHUX, 3apsi/l HOHA [0 XUMUYecKor (opmyie,
XapakTep cpefibl B BOJHBIX PaCTBOpaxX HEOPraHMYECKUX COCTMHEHUH, THI
KPUCTAIIMYECKON PEIIETKN KOHKPETHOTO BEIIEeCTBA;

packpsiBaTh cMmbici [lepuonnueckoro 3akona . . MenneneeBa n
JIEMOHCTPUPOBATH €ro MOHMMAaHUE: ONIMCHIBATh U XapaKTEPHU30BaTh TAOIUYHYIO POpPMY
[eproanveckoit CUCTEMBI XUMHUECKUX DJIEMEHTOB: PA3JIN4aTh MOHSITHS «TJIaBHAs
noarpymnmna (A-rpymma)» u «nobounas noarpymnmna (b-rpymnma)», mansie u 6oJbiNe
MIEPUO/IbI, COOTHOCHTh 0003HAUCHHSI, KOTOPhIC UMEIOTCSI B IEPUOIUIECKOM TabIHIIe, C
YHCIIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB XUMUYECKUX JIEMEHTOB (COCTaB U
3apsi szpa, 00IIee YUCIIO IICKTPOHOB U PACTIPEICIICHUE HX T10 JICKTPOHHBIM CJIOSIM),
O0OBSICHATB OOIIME 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB DJIEMCHTOB M UX COCJAMHEHUI B
npejenax MaJbIX TIEPUOJIOB U TIIaBHBIX TOATPYIII ¢ YYETOM CTPOCHHSI UX aTOMOB;

KJ'IaCCI/I(I)I/IL[I/IpOBaTb XUMHUYCCKUC 3JICMCHTDBI, HCOPI'aHNMYCCKUC BCIICCTBA,
XUMHUYCCKUC PCAKIIMHN (HO YHUCIY U COCTABy YUAaCTBYIOIIHMX B PCAKIIUH BCIICCTB, 110
TCIIJIOBOMY B(I)(I)GKTY, 110 U3MEHEHHUIO CTEIIEHEN OKUCICHUS XUMHUUECKUX BHCMCHTOB);

XapaKTCpU30BaTh (OHI/ICI)IBS.TB) 06IJ_II/IC u CHGI_II/I(I)I/I‘ICCKI/IC XHMHUYECKHE CBOMCTBA
MPOCTHIX U CIIOKHBIX BEHICCTB, NOATBCPIKAAS OIIMCAHUC ITPUMEPAMHU MOJICKYIISIPDHBIX U
MOHHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIIUX XUMHNYCCKUX peaKuHﬁ;

COCTaBJIATb YPABHCHUS BHCKTPOHHTH‘{CCKOf/'I Jucconuanmu KucCJioT, Hea04Yen u
COJ'ICfI, IIOJIHBIC U COKpaIJ_[éHHLIC YpaBHCHUA pCaKLII/Iﬁ HOHHOI'O 06MCH8., YpaBHCHUA
peakunﬁ, MOATBCPKAAOIINX CYIIECTBOBAHUC T€HETUYECKOM CBS3U MCKY BCIICCTBAMUA
PAa3JIMIHBIX KJIACCOB,



PacKpbIBaTh CYIIIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUI
MIOCPE/ICTBOM COCTABJICHUS 3JICKTPOHHOTO OallaHCa STHX peaKIuii;

IPOTHO3UPOBATH CBOMCTBA BCIUICCTB B 3aBUCUMOCTHU OT UX CTPOCHUA,
BO3MOKHOCTH IMPOTCKAHUSA XUMHWYCCKUX npeBpameHI/Iﬁ B pa3JIMYHLBIX YCIIOBUAX,

BBIYHMCIISITH OTHOCUTEBHYIO MOJIEKYIISIPHYIO M MOJIIPHYIO MacChl BELIECTB,
MacCOBYIO JIOJIF0 XUMUYECKOTO 3JIEMEHTA [0 OpMYyJI€ COETUHEHMSI, MACCOBYIO JIOJIIO
BEILECTBA B PACTBOPE, IPOBOJAUTH PACUETHI 110 YPABHEHNUIO XUMUYECKON PEAKLINH;

MIPOBOJUTH PEAKLMU, IOATBEPKJAIOLINE KAUuECTBEHHBIH COCTAB PA3JIMYHBIX BEIIECTB:
pacrno3HaBaTh ONBITHBIM IYTEM XJIOPUJ-, OpOMUJ-, HOUI-, KapOoHaT-, (hocdar-, CHIIMKAT-
, Cynb(hat-, THAPOKCUI-MOHBI, KATHOHBI aMMOHHMSI ¥ MOHBI U3YYEHHBIX METAJUIOB, IPUCYTCT
BYIOIINE B BOJHBIX paCTBOPAaX HEOPraHUYECKUX BEIIECTB;

MIPUMEHSITh OCHOBHBIE OTI€PAIIMU MBICIIUTEIILHOM JEITEIbHOCTH — aHAJIU3 U
CUHTE3, CpaBHEHHE, 0000IeHNe, CHCTEMAaTHU3aIT|IO, BBISBIICHUE TPUINHHO-CIICICTBEHHBIX
CBSI3€ — /IS U3y4YEHUS] CBOMCTB BEIIECTB U XUMHUYECKUX PEAKINi, ECTECTBEHHO-HAYIHbIE
METO/IbI IO3HAHKS — HAOII0ICHUE, U3MEPEHHE, MOACTIMPOBAHNE, SIKCIIEPUMEHT (peaslbHBIN
Y MBICJICHHBIN ).

COIJEPKXAHUE OBYUEHUA

9 KVIACC

BemecTBo M XUuMH4YecKasi peaKuus

[Tepuonnueckuii 3akoH. Ilepumogmyeckas cucrema xumuueckux snementoB [ U.
MenneneeBa. CtpoeHue aToMOB. 3aKOHOMEPHOCTH B HM3MEHEHHUU CBOMCTB XUMHUYECKUX
AJIEMEHTOB IMEPBBIX TPEX MEPUOJOB, Kallus, KAIbLUA U UX COCIMHEHHIl B COOTBETCTBHH C
MOJIOKEHHEM 3J1eMeHTOB B leprnoanueckoil cucteme U CTpOEHHEM X aTOMOB.

CrpoeHue BeliecTBa: BUAbI XUMUYECKOM CBA3H. THUIBI KPUCTAIIMYECKUX PEIIETOK,
3aBUCHUMOCTH CBOMCTB BEIIECTBA OT TUIA KPUCTAUIMUECKON PEIIETKU U BUJA XUMHUYECKOMN
CBSI3H.

Krnaccudukanus 1 HOMEHKIIaTypa HEOPraHMYECKUX BEIECTB. XMMHUECKHUE CBOICTBA
BEIECTB, OTHOCSIIUXCS K Ppa3JIMyHbIM KJlaccaM HEOPraHUYeCKUX  COCAMHEHMIA,
TEeHETUYECKasi CBA3b HEOPraHUYECKUX BEUIECTB.

Knaccudukanuss XMMUYECKMX pEakiui IO pPa3MYHbIM IMpHU3HAKaM (M0 YUCIY U
COCTaBYy Y4YacTBYIOIIMX B pEaKlMU BEIIECTB, MO TEIIOBOMY 3((eKTy, M0 H3MEHEHUIO
CTCTICHEW OKHUCIICHHUS XUMHUYECKHX JJEMEHTOB, MO OOpPaTHUMOCTH, IO YYacTHIO
Katajau3aTopa). DK30- U SHJAOTEPMUYECKUE PEeaKIIUU, TEPMOXUMUYECKUE YPAaBHEHHUSI.

[Tonsitue o ckopoctd xuMHU4eckod peakuuu. [lonatue o006 o0OpaTUMBIX U
HEOOpaTHUMBIX XUMHUUYECKUX peakinusiX. [loHITHE 0 TOMOTeHHBIX U Te€TePOTeHHBIX PEaKIIHsIX.
[lonarue o karanuze. [loHsATHe O XMMHYECKOM paBHOBecHHM. DakKTOpbI, BIUSIOLIME Ha
CKOPOCTb XUMHUYECKOW PEAKIIMH U MOJI0KEHNE XUMHUYECKOTO PABHOBECHSI.

OKHCAUTENHEHO-BOCCTAHOBUTENBHBIC PEAKIIMU, SJCKTPOHHBIN OaTaHC OKUCIUTEIHHO-
BOCCTAaHOBHUTEJILHON peaKkLuH. CocraBnenue YpaBHEHUI OKHCIIUTENBHO-
BOCCTaHOBUTEJBHBIX PEAKIIU C UCIIOIH30BAaHHUEM METOAa AIEKTPOHHOTO OanaHca.

Teopust >IEKTPOJIUTUUECKOW JUCCOIMALMU. OJEKTPOJUTHI M  HEIJIEKTPOJIMTHI.
Karuonsl, annonbsl. MexaHu3M AUCCOLMALIMY BEUIECTB C PA3IMYHBIMU BUAAMU XUMUYECKON
cBsi3u. CreneHp auccoruaii. CHUIbHBIE U CIa0bIe AIEKTPOJIUTHI.



Peakimu wnoHHOrO OOMEHa. YCNOBHS MPOTEKAHWS pEaKIWid HOHHOTO OOMEHa,
MOJIHBIE M COKpall€HHbIE MOHHBIE ypaBHEHUs peakuuii. CBOWMCTBa KHUCIOT, OCHOBaHUHN U
CoJIeH B CBETE IMpPEACTAaBIECHUN 00 AIIEKTPOJUTHYECKON aucconuanuu. KaudecTBeHHbIE
peakuuu Ha MOHBL. [loHsTHE O TUAPOIN3E COJIEH.

Xumuueckuii IKcnepumennt

03HAKOMJIEHHE C MOJEIISIMU KPUCTAINIMYECKUX PEIIETOK HEOPraHUUECKHUX BELIECTB —
METAJUIOB M HEMeTauloB (rpaduTa W aiMmasa), CIOKHBIX BEIIECTB (XJOpHIA HATPHS),
HCCIIEIOBAaHUE 3aBUCUMOCTU CKOPOCTH XMMHUYECKOM PEAKIMH OT BO3JEHCTBUS Pa3IUUYHBIX
(GaxkTOpOB, HCCIEIOBAaHHWE  OJIEKTPOIIPOBOJHOCTH  PAcTBOPOB  BEMIECTB,  Ipolecca
JMCCOLMALMU KHUCIIOT, LIEN04Yed U cojiel (BO3MOYKHO MCIOJIb30BAaHUE BUJIEO MATEPUAIOB),
MIPOBEJICHUE OIBITOB, WIIIOCTPUPYIOLIUX MPU3HAKU MPOTEKAHUS peaKlUii HOHHOTO oOMeHa
(oOpa3oBaHMe Ocajka, BBIJIEICHHUE Ta3a, 00pa30BaHUE BOJbI), ONBITOB, WIUTFOCTPUPYIOLINX
MPUMEPbI OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX peakiuil (rOpeHue, peakiuu pasyioKeHus,
COEJIMHEHUS), paclio3HaBaHWE HEOPraHMYECKUX BEIIECTB C IOMOLIbI0 KayeCTBEHHBIX
peaxkiuii Ha MOHBI, pellIeHUE KCIIEPUMEHTAIbHBIX 3a/1au.

HemeTajuibl U X coelMHEHUS

OO6mas xapakrepucTuka rajgoreHoB. OCOOEHHOCTH CTPOEHHSI aTOMOB, XapaKTepHBIE
creneHn okucieHus. CTpoeHne U (QU3nYecKrue CBOMCTBA MPOCTHIX BELIECTB — TaJIOI€HOB.
XuMHYeCcKHe CBOICTBA Ha IMpUMeEpe XJiopa (B3aMMOJEICTBHE C MeTalUlaMH, HEMeTalllaMH,
uienioyamu). Xsoposogopod. ConsiHasgs KHUCIIOTa, XUMHUYECKHE CBOMCTBA, IOJIyYeHHE,
npuMeHeHne. JlelcTBue XJiopa M XJIOPOBOJOPOJA Ha OpraHu3M 4YesoBeKa. BaxHenmme
XJIOPUJIBI U UX HAaXOXKIEHHUE B IPUPOJIE.

OO6mras xapaktepuctuka 35eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble CTerneHn okucieHus. CTpoeHne U pU3ndeckrue CBOMCTBA MPOCTHIX BEIIECTB —
KHCTIOpO/ia U cepbl. AJUIOTPOIHbIE MOIU(PHUKAUU KHUCIOpOJa U cepbl. XHUMHUYECKUE
cBoiicTBa ceprl. CepoBOOPO, CTpOoeHUE, (HU3MUECKHE U XUMUYECKHUE CBOWCTBA. OKCHIBI
cepbl KaK TMpEeACTaBUTENM KHUCIOTHBIX OKcuAoB. CepHas Kuciaora, QHU3MYECKHE U
XMMHUYECKHE CBOMCTBA (00IIME KaK NpPEACTaBUTENs KiIacca KHUCIOT U crenupuyeckue).
XUMUYECKUE PEaKIUH, JeKallle B OCHOBE MPOMBIIIIEHHOTO CIOco0a MOJIYYeHUs CepHOM
KUCIOTHL. [IpuMenenune cepHoit KUCIOThI. COJIM CEPHOU KUCIIOThI, KAYECTBEHHAsl peaklys Ha
cynbdar-uoH. HaxoxaeHue cepbl U e€ coequHEHHU B mpupojie. XUMHUECKOe 3arpsisHEHHE
OKpY)KaloIllel Cpelbl COCAUHEHUSMHU Cepbl (KHCIOTHBIE NIOKIH, 3arpsi3HEHUE BO3AyXa U
BOJIOEMOB), CIIOCOOBI €r0 MPEIOTBPAILCHHSL.

OO6mas xapakTepuctuka 3neMeHToB VA-rpynnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENEHU OKUCICHHs. A30T, pacHpoCTpaHEeHHWEe B Mpupoje, (u3nuecKkue u
XUMHUYECKue cBoicTBa. KpyroBopoT a3ora B mpupoae. AMMHAaK, ero (Quuveckue u
XMMHYECKHUE CBOWCTBA, MojydeHue u npumeHeHue. Conu aMMOHUS, UX (PU3UYECKHE U
XUMUYECKHE CBOMCTBA, MpruMeHeHue. KauecTBeHHas peakiusi Ha UOHbl aMMOHUS. A30THas
KHCIIOTa, € MoJlydyeHHue, (PU3NUecKue U XUMUYeCKrue CBOHCTBa (00IIMe KaK MpeAcTaBUTeNs
KJ1acca KUCIOT U cnenupuyeckue). Mcnoab3oBaHWe HUTPATOB U COJIEH aMMOHUS B Ka4eCcTBE
MUHEpAIbHBIX YA00peHHd. XUMHUYECKOe 3arpsi3HEHUE OKpYXKarollel cpesibl COeTMHEHUIMU
a30Ta (KHCIOTHBIE JIOKIM, 3arps3HEHHe BO3/1yXa, IOYBbl MU BOJ0EMOB). Docdop,
aJsIoTponHble Mojudukanuu (ocdopa, ¢GuMUecKHe M XUMHUYEcKue cBoiicTBa. Okcua
docdopa (V) u dochopHas kucnora, pusnueckue U XUMHUYECKHE CBONCTBA, MOIYYCHHE.
Hcnons3oBanue GpochaToB B KaueCcTBE MUHEPAIBHBIX yI0OpEHUH.

OOmias xapakrepucTtka 31eMeHToB [VA-Tpynmnbsl. OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapakTepHble  CTENEeHM  OKHUCIEHHs.  YTJepoJ,  aUIOTpomHble  MoauduKanuu,
pacrpocTpaHeHue B Mpupoje, Gu3ndyeckue U XUMUYECKHUe CBOMCTBA. AJCOpPOIHMSL.



KpyroBopoT yrnepoma B mpupoge. Okcuusl yriepoaa, ux (U3NYECKHE U XUMHUYECKHUE
CBOMCTBA, JCHCTBUE HA >KHUBBIE OPraHU3MBI, MOJYYCHHE U TPUMEHEHHUE. DKOJOTHYECKUE
mpoOsieMbl, CBsi3aHHbIe ¢ okcuaoMm yriepona (IV), runoresa rio0aNbHOTO MOTEILUICHHS
KIIUMaTa, TapHUKOBBIH J¢¢ekr. YrompHas KucIoTa M e€ coi, UX (U3NYECKUE U
XMMUYECKHE CBOWCTBA, MOJydeHHUE M NMpuMeHeHue. KauecTBeHHas peakius Ha KapOoHAT-
nonbl. Vcnonp3oBaHne KapOOHATOB B OBITY, MEAMIWHE, NMPOMBIIUIEHHOCTH U CEIIbCKOM
XO35HCTBE.

[lepBoHavanbHbIE TMOHATUS OO0 OPraHMYECKUX BEHIECTBAX KaK O COCAMHEHUSX
yriaepoaa (MeTaH, 3TaH, JTWUJIEH, alleTWJEeH, 3TaHOJ, IJMLIEPUH, YKCYCHas KHCIIOTa).
[IpupoaHbIe UCTOYHUKH YIIIEBOJOPOIOB (Yroyib, MPUPOTHBIA Ta3, HEPTH), MPOJYKTHI UX
nepepaboTku (OCH3MH), UX POJIb B OBITY M NMPOMBINUICHHOCTH. [loHSITHE O OHONOTHYECKH
BaXHBIX BEIIECTBAX: JKMpax, Oenmkax, YrieBoJaXx — M WX pPOJH B JKU3HU UEIOBEKA.
MarepuanbHOE €TMHCTBO OPTaHUYECKUX U HEOPTraHWIECKUX COCTMHEHH.

Kpemuuii, ero ¢usnueckre M XMMHYECKHE CBOWCTBA, MOJyYE€HHUE U IPHUMEHEHUE.
Coenuuenuss kpeMHusi B npupone. OOmue mpencraieHus o0 okcume kpemuus (V) u
KpeMHHEBOH kucnoTe. CHIMKATBl, WX HCIOJb30BAHHE B OBITY, B IPOMBIIUICHHOCTH.
Baxwneiimme cTpouTenbHbIE MaTepHalbl: KEpaMUKa, CTEKII0, IEMEHT, OETOH, JKelIe300eTOH.
[TpoGnembl GE301MaCHOTO HCIIONB30BAHUS CTPOUTEIHHBIX MATEPHUAIOB B TIOBCEAHEBHOM
KU3HH.

Xumuueckuit IKcnepumenm:

M3ydeHue O0O0pa3IoB HEOPraHMYECKHX BEIIECTB, CBOWCTB COJISTHOW KHCJIOTHI,
MpOBEJICHNE KayeCTBEHHBIX pEaKIMii Ha XJIOPWA-UOHBI W HAOIIOJCHWE MPHU3HAKOB HX
MPOTEKAHUSI, OMBITHI, OTpa)karolue (GU3NUeckue U XUMUYECKUE CBOICTBA raJIOTEHOB U UX
COCTMHEHUH (BO3MOXKHO HCITOJIb30BAHUE BUICOMATEPUATIOB), O3HAKOMJICHHE C OOpa3iaMu
XJIOPUAOB (TaJOTeHUIIOB), O3HAKOMJIEHHWE C oOpa3lmamMu cepbl W €€ COCAMHCHHSIMU
(BO3MOXHO HCIOJIb30BAaHUE BHJICOMATEPHAIOB), HAONIOJACHHE TIpolecca OOyrIMBaHUS
caxapa mHoJ JCWCTBHEM KOHIICHTPUPOBAHHOW CEPHOM KHUCIOTHI, M3YYECHHE XUMHUYECKHX
CBOMCTB pa30aBJIEHHOI CEpPHOM KHUCIOTHI, TPOBEJCHNE KaUeCTBEHHON peakiuu Ha cyiabdaT-
WOH U HaOIIoJIeHUE MpU3HaKa e€ MPOTEKaHus, O3HAKOMIIEHHE C (PU3MUYECKUMU CBONCTBAMU
azota, ¢ocdopa M HX coelMHEHUN (BO3MOXKHO HCIOJIb30BAaHUE BUIACOMATEPUATIOB),
oOpasnamu a30THBIX U (HochopHBIX ynoOpeHul, moaydeHne, coOupanue, pacro3HaBaHue 1
M3Y4YE€HHE CBOMCTB amMMHaKa, MPOBEIACHHE KAUeCTBEHHBIX pEaKklUHUi Ha HMOH aMMOHUS U
¢dbocdar-uoH U U3ydyeHNE IPU3HAKOB UX NMPOTEKAHUS, B3aUMOICHCTBUE KOHIICHTPUPOBAHHOM
a30THOM KHCIIOTHI C MeAbI0 (BO3MOXHO HCIIOJIb30BAHME BHIEOMATEPUANIOB), H3y4YCHHE
MoJeNiell KPHUCTAJUIMYECKUX pemEToK anMasa, rpadura, QyaiepeHa, O3HAKOMJIICHHE C
MIPOLIECCOM aJICOPOIMH PACTBOPEHHBIX BEIIECTB aKTHMBUPOBAHHBIM YIIEM M YCTPOHCTBOM
MPOTUBOTa3a, MOJy4YeHHue, coOupaHue, pacro3HaBaHHE W H3YYCHHE CBOMCTB YTIEKHCIOTO
ra3a, MpoBeJEeHHWE KAuYeCTBEHHBIX peaklUuid Ha KapOOHAT U CHIIMKAT-UOHBI U H3y4eHHUE
MPU3HAKOB UX MPOTEKAHMs], 03HAKOMJICHHE C MPOAYKIIHEH CHUIMKATHOU MPOMBINIJICHHOCTH,
pelIeHne YKCIEPUMEHTATBHBIX 33/1a4 10 TeMe «BaxkHelIe HeMeTalIbl U UX COSAMHEHUS.

MeTtajibl 1 UX COeTMHEHUS

OOmas xapakTepuCTHKa XUMHUYECKUX DSJIEMEHTOB — METAJJIOB Ha OCHOBaHMHM HX
nojioxkeHus B Ilepuommueckor cucreme xumuueckux snemeHToB . M. MenpaeneeBa u
ctpoenust atomoB. CrpoeHue MeramuioB. Meramnuyeckas CBs3b W MeETaJIMYECKas
KpUCTAJUTMYECKas PeIIETKA. DIEKTPOXUMUUYECKUI sl HANIPSKEHUN MeTalioB. Dusnyeckue
U XUMHYECKHE CBOWCTBAa MeTauioB. OO0mue crnocoObl monydeHus metamioB. [loHsTue o
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KOPPO3HH METAJIIOB, OCHOBHBIE CIIOCOOBI 3allIUTHI UX OT KOoppo3uu. CruiaBsl (CcTanib, YyTr'yH,
TIOPAIOMUHUHN, OpOH32a) U UX IPUMEHEHHUE B OBITY U IPOMBIIUIEHHOCTH.

[Ilenouynsle Meramibl: noJoxkeHue B Ilepuoauueckold cucTeMe XUMHYECKHX
anemeHToB [I. 1. Menneneesa, cTpoeHue UX aTOMOB, HaX0JIeHHE B npupoje. Gusnyeckue
U XMMMUYECKHE CBOMCTBa (Ha mpuMepe HaTpus U Kainus). OKCHbl U TUAPOKCUABI HATPUS U
kanus. [IpuMeHeHune meaoYHbIX METAJVIOB U UX COETUHEHU.

[Ieno4yHO3eMeENbHBIE METAJUIBI MarHUM M KaJbLWiL: moJiokeHue B [lepuoguueckoit
cucreMe xumudeckux sneMeHToB [I. 1. MenneneeBa, CTpoeHHE UX aTOMOB, HAXOXKICHUE B
npupoje. dusmyeckne M XUMHUYECKHE CBOWCTBA MarHus M Kaublusa. BaxhHeunmme
COCMHEHUS Kaiblusa (OKCHA, TUApOKCcHUI, coiin). JKECTKOCTHh BOABI M CIOCOOBI €&
yCTpaHEHHUS.

AmoMuHML: nostokeHue B lleproaudeckoit cucreme xumMudeckux uiemeHTos 1. W.
MenneneeBa, CTpoe€HHUE aToMa, HAaxXOXJeHHEe B mnpupoie. dusmueckue M XUMHUYECKUE
CBOICTBa amoMUHUA. AMPOTEpHbIE CBOMCTBA OKCUA U THAPOKCH/IA AIIFOMUHMSL.

Kene3o: monmoxxenue B Ilepuommueckoil cucreme xumuueckux snemeHtoB [, N.
MenneneeBa, CTpoeHUE aToMa, HaxXoXKJeHHe B mpupoae. Pu3nueckue U XUMHYECKUE
cBoricTBa xeneza. Oxcunael, ruapokcuanl u conu xene3a (II) u xemeza (III), mx cocras,
CBOICTBA U MOJYyYECHHUE.

Xumuueckuit IKCnepumenm:

03HAaKOMJIEHHE ¢ 00pa3llaMM METaJIOB M CIUIaBOB, UX (PU3MYECKHMMH CBONCTBaMH,
M3Yy4YEHUE PEe3yJIbTaTOB KOPPO3UH METAUIOB (BO3MOKHO MCIIOJIH30BAaHUE BUIEOMATEPUAIIOB),
O0COOCHHOCTEHl B3aMMOJEMCTBHS OKCHJAA Kalbliud M HaTpus € BOJOH (BO3MOXKHO
UCIOJb30BAHNE BMJCOMATEPUANIOB), MCCIEJOBAHUE CBOMCTB KECTKOM BOJBI, IMpolecca
TOpPEHHUs JKelle3a B KUCIOpoJe (BO3MOXKHO HCIOJIb30BaHUE BUAECOMATEPHUAIIOB), IPU3HAKOB
IIPOTEKAHHS KAYECTBEHHBIX PEAaKIMM HAa HWOHBI: MarHus, KalblMs, aJOMUHUSA, LHHKQ,
xene3a (II) u xenesa (III), menu (II), HaGmromeHMEe M OMMCAHKE TPOIIECCOB OKPAITHBAHHS
IUTAMEHU MOHAMM HATpUs, KaJlus ¥ KaJbIHsl (BO3MOKHO UCIOJIb30BaHUE BUJICOMATEPUAIIOB),
uccieioBaHue amMQpOTEpHBIX CBOMCTB TIHApPOKCHIA AIIOMMHUSA M TUAPOKCHIA LMHKa,
pEILIeHNE YKCIIEPUMEHTAJIBHBIX 3a/1a4 110 TeMe «BakHelIe MeTalIbl ¥ UX COCIUHEHUD.

XuMHS U OKPYKAKIIAas cpeaa

BemectBa u Marepualsl B INIOBCEIHEBHOM JKM3HM 4ejoBeKa. besomacHoe
UCIOJb30BAHNE BEIIECTB M XMMHUYECKMX peakuuii B ObiTy. IlepBas mnomous 1npu
XMMHMUYECKUX OKOTax U OTPABIICHUSIX.

XUMHUECKOe 3arps3HEHHE OKpyXarouled cpeabl (mpeaenbHas —JOIMycTUMAas
KOHIIeHTpauus BemecTs, ganee — [1/1K). Pons Xxumuu B perieHun 3K0JIOrHYecKUX npoodiem.

Xumuueckuiui 3xcnepumenm:

u3yuyeHue oOpa3loB MarepuanoB (CTEKJIO, CIUIaBbl METAJJIOB, IOJIMMEpPHBIE
MaTepuabl).

Mescnpeomemmuuoie céaszu

Peanu3anuss MeXnpeAMETHBIX CBsA3ed MNpu H3ydyeHMH XuMuu B 9 Kiacce
OCYILECTBIISICTCS Yepe3 UCIHOJIb30BaHNUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK U
MOHATHUM, SABJISIOIIMXCS CHCTEMHBIMM JJIS OTAEIBHBIX NPEIMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OO1u1re ecTeCTBEHHO-HAy4YHbIE MOHATHSA: HAay4HbIH (DaKT, rUmoTes3a, 3aKOH, TEOpus,
aHalu3, CHUHTE3, KJIacCUpHKAIMsi, TNEePHUOAUYHOCTb, HAONIOJCHHE, OKCIEPUMEHT,
MOJICIUPOBAHUE, HU3MEpPEHUE, MOJEJb, SBJICHUE, NapHUKOBBIH ASPQPEKT, TEXHOJIOTHS,
MaTepHaIbl.
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®dusuKa: Marepus, aToM, 3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIHUJ, H30TOIIBI,
pPaJMOaKTUBHOCTh, MOJICKYJIA, JJICKTPHUYCCKUIN 3apsj, NPOBOJHHKH, MOJYIPOBOJIHUKH,
JIMDJICKTPUKH, (POTODIIEMEHT, BEIIECTBO, TEJI0, 00BEM, arperaTHoe COCTOSIHUE BEIIECTBa, Ia3,
pacTBOp, PacTBOPUMOCTb, KPUCTAJUIMYECKAs PEIIETKA, CIUIABbI, (PMU3UYCCKUE BEIMUYUHBI,
SIMHUIIBI U3MEPEHHSI, KOCMHUYECKOE IPOCTPAHCTBO, TUIaHEThI, 3BE31b1, COJTHIIE.

buosorus:  ¢orocuHTe3, JApixaHue, Ouocdepa, DIKOCHCTEMa, MHHEpaAIbHBIC
YI[06peHI/IH, MHKPOI3JICMCHTBI, MAKPO3JICMCHTDI, IUTATCJIbHBIC BEIICCTBA.

I'eorpadus: armocdepa, rmmpochepa, MUHEpadbl, TOPHBIC TOPOJBI, ITOJIC3HBIC
HCKOITaCMBbIC, TOIIJIIMBO, BOJAHBIC PCCYPCHI.

TEMATAYECKHHA TLJIAH

9 KJIACC
KonuvecTBo yacos JJIeKTPOHHbIE
Ne HaumeHoBaHue
(un¢posrbie)
n/ | pasieiaoB M TeM Bcer | KoHTpoubh IpakTuyeck
oOpa3oBaTesibHbIE
1 NMporpamMmMbl o ble padoThl e padoThI
pecypchl
Pa3nen 1. BemecTBO M XMHMHUYECKHE peaKIUU
[ToBTOpEeHME M
yriayGieHue bubnuorexa [IOK
1.1 3HAHHUHA OCHOBHBIX 5 1 https://m.edsoo.ru/7f41a6
pasnesnoB Kypca 8 36
KJ1acca
OcHoBHBIE
3aKOHOMEPHOCTH bubmorexa [TOK
12 P 4 https://m.edsoo.ru/7f41a6
XUMHUYECKUX 36
peakui o
DIEKTPOJIUTHYECK
ast IUCCOIIMAIIUSL. bu6mmoreka [JOK
1.3 XHUMHUYECKHE 8 1 1 https://m.edsoo.ru/7f41a6
pEaKiyu B 36
pacTBopax
Hroro no pazneny 17
Pasgen 2. Hemerassibl M MX cOeIUHEHUS
OO6mras
XapaKTepUCTUKA
bu6mmoreka [JOK
XUMHUYECKUX
2.1 4 1 https://m.edsoo.ru/7f41a6
anemeHnToB VIIA- 6
TPYIIBL. o
I'anmorenst
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O6mras
XapaKTepPUCTUKA
R — bubmuoreka [IOK
2.2 6 https://m.edsoo.ru/7f41a6
anemMeHToB VIA- 36
rpymmsl. Cepa u eé o
COCTMHCHUS
O6mas
XapaKTePUCTUKA
XUMHYECKUX bu6mmoreka [IOK
2.3 aneMeHTOB VA- 7 https://m.edsoo.ru/7f41a6
rpymisl. A3or, 36
¢dbochop n ux
COCTMHCHUS
O6mas
XapaKTEePUCTHKA
XUMHAYECKUX bu6moreka [IOK
2.4 snemeHToB IVA- 8 https://m.edsoo.ru/7f41a6
IpyIIbL. Yriiepo 36
1 KPEMHHI U UX
COCTMHECHUS
Hroro mo pazmeny 25
Pa3znen 3. MeTajlsibl M HX COeIMHEHHUSA
OO0mue cBOMCTBA bubmorexa [HOK
3.1 4 https://m.edsoo.ru/7f41a6
METaJJIOB 36
Baxneiimme bu6mmoreka [JOK
3.2 METaJUIbl U X 16 https://m.edsoo.ru/7f41a6
COCIUHEHUS 36
Hroro o pazueny 20
Pa3nen 4. Xumus u okpy:kawmas cpeaa
BemtectBa u bu6mmoreka [JOK
4.1 MaTepUaIbl B 3 https://m.edsoo.ru/7f41a6
JKU3HHU YCIIOBEKA 36
Utoro no pazneny 3
bu6mmoreka [JOK
Pe3epBHOE Bpems 3 https://m.edsoo.ru/7f41a6
36
OBUIEE
KOJIMYECTBO 68
YACOB I10
ITPOI'PAMME
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Cnoco0b1 OLHCHKHU JOCTUKCHUS YHAIIUMHUCH NIJIAHUPYEMBIX PE3yJIbTaTOB.

IIpu BbICTaBIEHHMM OICHKM HEOOXOAMMO YYMTHIBaTh: MPABWIBHOCTD U
OCO3HAHHOCTb H3JIOKEHUS COJEP)KAHMS, IIOJIHOTY PpACKpPBITUA MOHATHH, TOYHOCTb
yIOTpeOIeHUS HAYYHBIX TEPMHHOB; CTENEHb CPOPMUPOBAHHOCTH HHTEIUICKTYAIBHBIX U
0011ey4eOHbIX YMEHUI; CAMOCTOSTEIbHOCTh OTBETA;

pEYEBYIO TPaMOTHOCTD M JIOTHYECKYIO MIOCIEI0BATEIBHOCTh OTBETA.

Brbicokmuii ypoBeHb - 0TMeTKa «5»:

MIOJTHO PACKPBITO COAEPIKaHUE MaTeprana B 00beMe IpOorpaMMbl M Y4eOHUKA;4ETKO
U TPaBWIBHO JIaHBl OIIPEACNICHHUs U PACKPBITO COJAEpKaHUE IOHATUH; BEPHO
WCIIOJIb30BAHBl HAY4YHBIC TEPMMHBLUIS JIOKA3aTEIbCTBA MCIOJIB30BAHBl Pa3ju4HbIC
YMEHHMSI, BBIBOJBI U3 HAOJIOJEHUI M ONBITOB; OTBET CAMOCTOSATEIbHBIN, HCIIOJIb30BAHBI
paHee mpruoOpeTeHHbIC 3HAHUSI.

IloBbIICEHHBII YPOBEHb - 0TMETKA «4»:

PacKpbhITO OCHOBHOE€ COJEP)KAHME MaTepUaa;B OCHOBHOM IIPABUJIBHO JAHBI
OIIpeIeICHUS MOHATUH " HCIIOJI30BaHbI Hay4HbIE TEPMUHBIL; OTBET
CaMOCTOSITENIbHBIN;ONPEACIICHNAsS. TIOHATHI  HEMOJIHble, JIONYLIEHbl HE3HAYNTEIbHBIE
HapylIeHHUs  TOCIEeJOBAaTEIbHOCTH  W3JIOKEHHUS,  HEOOJbIIME  HETOYHOCTH  IpH
WCIIOJIb30BAHMN HAy4YHBIX TEPMUHOB WJIM BBIBOJAX M O0OOOIIEHUSAX M3 HAOMIOICHUN M
OTIBITOB.

Ba3oBblii ypoBeHb - 0TMeTKa «3»:

YCBOEGHO OCHOBHOE  COJIepXKaHMe y4yeOHOro Marepuana, HO  H3JI0KEHO
(GparMeHTapHO, HE BCErjJa IOCIEeIOBATENIbHO; OINPENENEeHUs MOHATUI HEI0CTAaTOYHO
YEeTKHE;HE MCIIOJIb30BaHbl B KAayeCTBE JI0KA3aTeNIbCTBA BBIBOABI M 0000IIEHHS U3
HAOJIOICHUH U ONBITOB MJIM JIONMYIIEHbI OMIMOKU MPHU UX W3JI0KEHUU; JOMYIIEHbI OIIMOKN
Y HEIOCTAaTOYHO B MCNOJIb30BAaHUHM HAYYHON TEPMUHOJIOTUH, OIIPECIICHUN IOHATUN.

Husxe 6a30BOro ypoBeHb - 0TMETKA «2»:

JOIyIIeHbl TpyOble OIIMOKM B ONpPENENCHUM MOHATHH, HPHU HCHOJIb30BAHUU
TEPMHUHOJIOTHH.

OuneHkKka KOHTPOJIbHBIX PadoT.

Otmetka «5» cTaBUTCS 3a paboTY, BHIIOJIHEHHYIO [TOJHOCTBIO 0€3 OIMOO0K U
HEIOYETOB.

OtMmetka «4» cTaBUTCA 32 PabOTY, BBINOJHEHHYIO IOJIHOCTBIO, HO IIPU
HaJIM4YuU B Hell He OoJiee 0THOMTPyOOii U OAHOM HErpyOOH OMIKUOKU U OJTHOTO
Heo4uéTa, He OoJiee TPEX HEAOUETOB.

Otmetka «3» CTaBUTCS, €CIM YYEHHUK MPABUIIBHO BBIMOJIHUI HE MeHee 2/3 Bcei
palboThI MITH JIOTTYCTHII He OoJiee OJHOM rpy0oil OmMOKH U ABYX HE0UETOB, HE OoJiee
OJTHOM TpyOO# OIMOKK U OJHOM HerpyOoit ournOku, He 6oJiee TpeX HErpyobIX OMNOOK,
OJTHOM Herpy0oil OIMOKHN U TPeX HEAOUYETOB, PU HATMYKU 4 - SHeT0UETOB.

OTMeTKa «2» CTaBUTCSI, €CJIM YUCIIO OINOOK U HEA0UETOB MPEBBICHIIO
HOPMY JJIsI OLICHKH «3» WIIUMPABUIBHO BBIMOIHEHO MeHee 2/3 Bcell paboThl

Ounenka TecToBbIX padoT.

Otmetka «5» craButcs 3a 90% - 100% BbinonHeHHUs pabOTHI.
Otmetka «4» craButcs 3a 70% - 89% BbInonHeHUs: pabOTHI.

Otmetka «3» craButcs 3a 50% - 69% BbInOTHEHUS paOOTHI.

OTMmeTka «2» cTaBUTCS 3a paboTy, BHIIOJHEHHYIO MeHee, ueM Ha 50%.
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YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30BATEJILHOIO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JISA YYEHUKA

Xumus. 8 kiacc: yue0. ais odmieoOpazoBarenbHbix yupexaenuii / O.C. I'abpuensH. - 3-¢
u31., crpeotuil. - M.: JIpoda, 2022. - 286 c.

Xumus. kace: yae0. uist oomeoopaszoBarenbHbiX yupexaeauii / O.C. ['abpuensH. - 3-¢
u3J., crpeotutl. - M.: JIpoda, 2022. - 288 c.

METOANYECKHUE MATEPHAJIBI V1A YYUTEJIA

Beemure

1. T'a6puensa O. C., Bockob6oitankosa H. I1., Amykosa A. B. HactonbHas kHUTaA yIUTEIS.
Xumus. 8 ki1.: Metoaudeckoe mocobue. - M.: JIpoda, 2021.

2. I'abpuensa O. C., SmykoBa A. B. Terpans s 1a00paTOpHBIX OMBITOB U MPAKTHYECKUX
pa6ort. 8 k1. K yue6nuky O. C. I'abpuensna «Xumus. 8 xirace». M.: JIpoda, 2022.

3. N'abpuensu, O. C. Meroanueckoe nmocoodue k yaeouunky O. C. ['abpuensaa « Xumusi». 8
kiacc / O. C. I'abpuensu. — M. : JIpoda, 2021. — 109.

4. T'abpuensn, O. C. Meroauueckoe nocooue k yueonuky O. C. ['abpuensna «Xumus». 9
kiacc / O. C. I'abpuensu. — M. : JIpoda, 2021. — 108.

5. Xumus : TexHojornyeckue kapthol kK yueoHuky O. C. ['abpuensina « Xumus. 8 Kiaacey :
MmeToauueckoe mocodue / JI. M. Acanosa. — M. : [Ipoda, 2020

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

Beeaurenannsichttp://www.chemnet.ru I"'azera «Xumus» 1 caiT it yautens «5 uay Ha
YPOK XUMHID

http://him.1september.ru Equnas xomtekuus L{OP: TIpenmeTHast KOTEKIUS « XHUMHESD»
http://school-collection.edu.ru/collection/chemistry EctectBenHo-Hay4HbIC
sKcrepuMeHThl: Xumust. Komtekuus Poccuiickoro 001eoopa3oBareIbHOrO mopraia
http://experiment.edu.ru AJIXUMUK: caiit JL.FO. Anuk6epoBoii

http://www alhimik.ru Bcepoccuiickas oumIiaa MkoJIbHHKOB 10 XUMUN
http://chem.rusolymp.ru Opranudeckast XuMusi: 3JIEKTPOHHBINH YUeOHHUK AT CpeIHen
IIKOJIBI

http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: 3TEKTPOHHBIH YIeOHHK
http://www hemi.nsu.ru OTKpbITHIH KOJUTEIK: XUMHS

http://www.chemistry.ru JlucraniinoHHas OJMMITHA/IA 10 XUMUM:
TEICKOMMYHHKAIIMOHHBIN 00pa30BaTeIbHbINA POEKT

Kaneﬂnapﬂo-TeMaanecxoe NJIaHUPOBAHHUE

15


http://www.chemnet.ru/
http://www.chemnet.ru/
http://www.chemnet.ru/
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://experiment.edu.ru/
http://www/
http://chem.rusolymp.ru/
http://www.chemistry.ssu.samara.ru/
http://www/
http://www.chemistry.ru/

n/n

JATA

Tema ypoka

KoaunuecTBO
4acoB

Bcero

K/P | II/P

Pa3nen 1. BemecTBo u xXuMu4eckue peakuuu- 174

Tema 1 IloBTOpenue u yrirybjaeHue 3HAHUI
OCHOBHBIX pa3/esioB Kypca 8 kjacca -5 4

[Tepuonnueckuii 3akoH. [lepuoauueckas cucrema
xuMudeckux anementoB . . Menaeneera

3aKOHOMEPHOCTH B U3SMEHEHHMH CBOICTB XMMHYECKUX
3JIEMEHTOB NIEPBBIX TPEX NEPHOJIOB

Krnaccudukanus u HOMEHKIIaTypa HEOPTaHUYECKUX
BEIIECTB

BI/I)II)I XUMHYECKOH CBSI3U U THUIIEI KPHUCTATINIMYCCKUX
peLETOK

KoutpoJabsHas padora Nel no teme «IloBTopenue u
yriyoJieHne 3HaHUH OCHOBHBIX Pa3zesioB Kypca 8
KJ1accay

Tema 2 OcHoBHbIE 3aKOHOMEPHOCTH XHMHYECKHUX
peakuuii 4 4

Knaccudukanus XuMUYeCKUX peakuil Mo pa3inyHbIM
MpU3HAKaM

[Tonsitue o ckopoctu xumuyeckout peakiuu. [lousitue
0 TOMOTEHHBIX M T€TEPOTEHHBIX PEAKIIHSIX

IloHsTHE O XMMHUYECKOM paBHOBECHUM. (DaKTopBI,
BJIMAIOIIME HA CKOPOCTH XUMHWYECKOH p€aKknuun u
ITIOJIOKCHUEC XUMHNYCCKOI'O PABHOBCCHUA

OKHCIIUTEIIFHO-BOCCTAHOBHUTEIIHHEIC pe€aKuuun

Tema 3 DuiekTpoJuTHYECKAS] THCCOUAIMS.
XHUMHYeCKHe peaKkluy B pacTBopax 8 u

10

Teopm{ BHGKTpOHHTH‘ICCKOﬁ AucCconrualnuu. CuIibHEIC
U clta0ble QJICKTPOJIUTBI

11

HoHHbIE ypaBHEHUS peaKkLUn

12

XMUMHYECKHE CBOMCTBA KUCJIOT U OCHOBAHUH B CBETE
MIPEICTaBICHHUI 00 ANEKTPOIUTUIECKON AUCCOUAIINH

13

XUMHUYECKUE CBOVWCTBA COJIEN B CBETE MPEICTABICHUN
00 AIEKTPOIUTUIECKON JUCCOIUAIIH

14

[TonsTue o runponuse conen

15

O060011eHNEe U CUCTeMaTH3alHsI 3HAHUH
Pewrenue ynpaxHeHui U 3a1a4

16




16

IIpakTnueckas padora Ne 1. «Pemenue
JKCIEePUMEHTAJIBHBIX 32129

17

KonTtpoabHnas pa6ora Ne2 no teme
«QIeKTpoJITHYECKas Tuccolanys. XUMUUECKHe
peakiuu B pacTBOpax»

TemaTn4eckoe OLleHUBAHHE

Pa3pen 2. HeMera/iibl M MX COeAMHEHUA25Y

Temal O0masi XapakTepucTHKA XMMHYECKHX
3jeMeHTOB VIIA-rpynnsbl. I'asorensi-4 4

18

OO6mras XxapakTepUCTHKA TAJIOTEHOB. XUMUYECKHE
CBOICTBA HA MPUMEPE XJI0pa

19

Xnopoonopo. ComsiHas KUCIOTA, XUMHUECKUE
CBOMCTBA, NOJIY4ECHHUE, IPUMEHEHUE

20

[Mpaktuyeckas padora Ne 2 o Teme «Ilomydenne
COJISTHOM KUCJIOTBI, U3y4EHUE €€ CBOWCTB)

21

BI)ILH/IC.]'IGHI/ISI 10 ypaBHeHI/ISIM XUMHUYCCKUX peaKHI/Iﬁ,
€CJIM OJTMH U3 PEareHTOB JIaH B N30BITKE

Tema 2 O0mas XxapakTepUCTHKA XHMHYECKHX
3jieMeHTOB VIA-rpynnbl. Cepa u eé coefnHeHus- 64

22

OO6mras xapakTepucTuka anemMeHToB VIA-rpymmbl

23

AmnorponHbie MoauduUKauK cepbl. Haxoxxaenue
Cephl U €€ COCIMHEHU B IPUPOJIE. XUMUUYECKHUE
CBOMCTBa cepbl

24

CepoBonopo, cTpoeHue, PU3NIECKue U XUMHUIESCKUE
CBOMCTBaA

25

Oxcuppl cepol. CepHas kucioTa, Gu3nuecKue u
XMUMHYECKHE CBONCTBA, IPUMEHEHHE

26

Xumudeckue pEaKiuu, JCKaAIUue B OCHOBE
IIPOMBIIIJICHHOTI'O crocoba MOJIYy4YCHUA cepHoﬁ
KHUCIIOTHI. XMMHYECKOE 3arpsA3HCHUC OKp}I)KaI-OH_Ieﬁ
Cpeabl COCANHCHUAMMU CCPbI

27

Brrunciaenue maccoBoit JA0JIK BbIXO/JIa IPOAYKTA
peaKuu

Tema 3 O6uras xapakTepuCcTHKA XHMHYECKHX
3JieMeHTOB VA-rpynnsl. A3ot, ¢pocdop n ux
coefMHeHus — 79

28

OO11ast XapaKTepUCTHUKA HJIEMEHTOB VA-TpyIIbI.
A30T, pacrpocTpaHeHHe B IPUPOJE, (PU3NUYECKUE U
XMMHYECKHUE CBOMCTBA

29

AMMI/IaK, €ro (I)I/I3I/I‘-ICCKI/IC N XUMHUYCCKUC CBOﬁCTBa,
MOJIYYCHHUEC U TPUMCHCHUC

30

IIpakTuuyeckas padora Ne 3 o reme «llomydenue
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aMMHaKa, U3y4CeHue €ro CBOMCTB»

31

A30THas KUCIOTA, €€ (PU3NIECKUE U XUMUYECKHE
CBOMCTBA

32

Hcnonp30BaHue HUTPATOB U COJIEH aMMOHHUS B
Ka4yecTBE MHUHEPAIBHBIX yI00peHNH. XUMHUYECKOe
3arpsA3HEHUE OKPYKaOLEH Cpelibl COCINHEHUSIMU
aszora

33

dochop. Oxcun dhocdopa (V) u pochopras kucnora,

(bHBI/II-IGCKI/Ie N XUMHUYCCKUC CBOfICTBa, MOJIY4CHUC

34

Hcnonp3oBanne pocdaroB B Ka4eCTBE MUHEPATHHBIX

ynoopeHuil. 3arps3HeHne NpUPOIHOM cpebl
dbocdaramu

Tema 4 O6wwan xapaKTepUCTUKA XMMUYECKUX
anemeHToB IVA-rpynnol. Yraepopg U KpeMHU U ux
coegnHeHusA 84

35

Yrnepon, pactipocTpaHeHre B IPUPOE, PU3NUECKUE U

XUMHYECKHUE CBOMCTBA

36

Oxkcupl yriepoaa, nx GU3NIeCKue 1 XUMUUECKHE
CBOMCTBA. DKOJIOTHYECKHE MPOOIEMBI, CBI3aHHBIE C
okcuoMm yrieposa (1V)

37

VYronpHas KUCJIOTA U €€ COJIU

38

IIpakTHyeckasi padora Ne 4 o teme "[lonydeHue
yriaekucioro rasa. KauectsenHasi peakuust Ha
KapOoHaT-uOH"

39

HepBOHa‘IaJ'IBHBIe MIOHATHUS 00 OpPraHUYCCKUX
BCIICCTBAX KaK O COCAUHCHUAX YIJIEpoaa

40

Kpemuuii u ero coeauHeHust

41

Pemenue ynpaxxnenui

42

IpakTHyeckasi padora Ne 5. Pemenne
IKCIIEPUMEHTAJIbHBIX 33/1a4 10 TeMe «BaxHeiimne
HEMETAJUTbl U UX COCUHEHUSD

43

KonTtpoJabsHnas padora Ne3 no reme «BaxHelimue
HEMETAJUTbl U UX COCUHEHUSD

TemaTnueckoe olieHUBaHUuE

Pasznen 3. Merasuibl 1 ux coequHenus 204

Tema 1 O0wMe cBOMCTBA METALIOB 44

44

OO1as XxapakTepUCTUKa XUMHUYECKUX DIIEMEHTOB —
MeETaJJIOB. MeTannndeckas CBs3b U METaJINUecKas
KpHUCTajuIMuecKkas peméerka. u3nyeckue CBONCTBa
METaJlJIOB

45

XMUMHYECKHE CBOMCTBA METAJLJIOB.
DNEKTPOXUMHUYECKUH Psii HAIPSHKEHUN METaNIOB

46

O6mue cnocoOb! momydeHus MeTamuioB. CIuiaBbl.
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Beluncrienus 1o ypaBHEHUSIM XMMUYECKUX PEAKLUH,
€CJIM OJIMH U3 PEarcHTOB COIAECPKUT IIPUMECU

47 IToHATHE O KOPPO3UK METAILIOB 1
48 O0001IEeHHK ¥ chucTeMaTH3alus. Perenune
yIpaXKHCHUHA
Tema 2 BaxkHelilue MeTa/UIbl M UX COeTUHEHHS
164
49 [Ileno4HBIC METAJLIBI 1
50 Oxcubl ¥ TUAPOKCHUIBI HATPUSI U KaJIus 1
51 [llerouHO3eMeTbHBIC METAIUTBI — KaJIbIIMA U MarHUI 1
52 Bakueiimme coeTMHEHNUS KaJIbIUS 1
53 O06o001IeHNe U CUCTEeMaTU3aIMsl 3HAHU I 1
o4 XKécTkocTh BOBI U CTIOCOOBI €€ YCTpaHEHUs 1
55 IpakTuueckas padora Ne 6 mo reme "KEcTkocTh 1
BOJIbI M1 METO/IbI €€ YCTPAHECHHUS"
56 ATIOMUHHK
57 AmMdoTepHbIe CBOMCTBA OKCHIA U THAPOKCHIA
58 Keneso
57 Oxcupl, Tuapokcuabl u con xenesa (11) u xenesa 1
Ul
59 O0001IeHne 1 cucTeMaTU3alia 3SHaHUI 1
IIpakTHyeckasi padora Ne 7. Pemenne
60 9KCIIEPUMEHTAJIbHBIX 3a/a4 10 TeMe «BakHeimme 1
METaJUIbI U UX COCTUHCHHUSI
Brruncienus mo ypaBHEHUSIM XUMUYECKUX PEAKITUH,
61 €CJIM OJIMH U3 PEarcHTOB JIaH B U30BITKE UITN 1
COJICPXKUT IIPUMECH. BrIuncienrss MacCoBOM 0N
BBIXO0/Ia TIPOYKTa pPEaKIIH
62 Pemenne ynpaxneHnuii
63 Pemenue ynpaxHenuit 1
64 KounTtpoJabHnas padora Ne4 o reme «Baxuelimue 1
METaJUIbl U UX COCTUHCHHUSI
TemaTn4yeckoe ONEHUBAHHE
Paznen 4. Xumus u okpy:kamomas cpeaa 44
65 BemecTBa 1 MaTepuanbl B TOBCETHEBHOM KU3HU 1
YeoBeKa
66 XVMHYECKOE 3arpsI3HEHUE OKPYXKAIOUIEH CpeIbl
67 Ponp xuMuM B perieHuu 3K0JI0THIeCKUX IpoodiieM
68 O06o01IeHre U CUCTeMaTU3aIusl 3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME
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