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IHosicHUTEABLHAA 3AIINCKA

Pabouas nmporpamma 11 9 kiacca o011e00pa30BaTEIbHBIX YUPEKICHUN
(0a30BbIil YPOBEHD ).

Pabouas nporpaMma coctaBieHa B COOTBETCTBUU C TpeOOBaHUsIMU DenepaabHOro
roCyJapCTBEHHOT0 00Pa30BaTEILHOTO CTaHIapTa OCHOBHOTO 00IIIeT0 00pa3oBaHUs
BTOPOTO TMoOKoJieHus!, [IpuMepHOii mporpaMmMbl OCHOBHOT'O 00111ero oOpa3oBaHUs
o XUMUU U aBTopckod IIporpammbl Kypca xXumuM s 8-9 KkiaccoB
oO1reo0pa3oBaTenbHbIX  yupexaeHuii(0a3zoseiii  ypoBenb) O.C. TaGpuensna
(2012roga). Hactosmas mnporpamma y4yuThIBaeT pekoMmeHpanuu Ilpumepnoit
POrpaMMBbl 10 XUMUU JJISI OCHOBHOM IIIKOJIBI.

PaGouas  mporpaMma TIO0O  XUMHUHU.  KOHKPETH3UPYET  IOJOXKEHUS
dyHIaMEHTaIBLHOTO  sJipa  COJACpXKaHUS  OOYYCHHS XMMHH C  YYETOM
MEXIPEIMETHBIX CBS3€d Y4eOHBIX TNPEIMETOB CCTCCTBCHHO-HAyYHOTO ITMKJIA;
OTpeJieNsieT TOCIeIOBAaTeIbHOCTh M3YYEHUS €JAMHMI] COJEpKaHus OOydeHHs
XuMUd W GopmupoBaHusa (pa3BUTHSA) OOMUX YYEOHBIX U cHEIU(UISCKUX
NPEeIMETHBIX YMEHHUI; JaeT OPHUEHTUPOBOYHOE paclipesielieHne y4eOHOro BpeMEeHH
10 pasziesiaM U TeMaM Kypca B MOJAIbHOCTU «HE MEHEEY.

Copeprxkanre porpaMMbl HAIIPAaBJICHO HA OCBOCHUE 3HAHUMN M Ha OBJIAJICHUE
YMEHHUSIMHU Ha 0a30BOM YPOBHE, YTO COOTBETCTBYEeT OOpa3oBaTeIbHON MpOrpaMme
mkonbl. OHa  BKJIIOYAeT BCE TEMbI, NPEIyCMOTPEHHBbIE  (eaepaabHbIM
rOCYy/IapCTBEHHBIM  00pa30BaTEeIbHBIM  CTAHIAPTOM  OCHOBHOTO  OOIIETO
o0pa30BaHus 10 XUMHH U aBTOPCKON ITpOrpamMmoit yaeOHOro Kypca.

[Iporpamma kypca «XuUMHW» TIOCTPOEHA Ha OCHOBE CIHAPAIBHOW MOJEIH,
MpeayCMaTPUBAIONICH TIOCTCTICHHOE pPAa3BUTHE W YIIyOJEHHWE TEOPETUICCKUX

HpeI[CTaBHeHI/Iﬁ Inpu JIMHEMHOM O3HAKOMJICHUM C OMIIMPUYCCKHM MATCPHUATIOM

B npeamMerax CCTCCTBCHHO-MATCMATHUCCKOI0O NIHKJIA BCAYIIYIO POJb HIpPpacT

IMO3HaBaTCJIbHAA ACATCIBHOCTE U COOTBCTCTBYIOLIHC e Mo3HaBaTCIbLHBIC y‘{e6HI>Ie



NEUCTBUA. B CBA3M C ’TUM OCHOBHBIMH HEJSAMH 00Y4YeHUS XMMHU B OCHOBHOM

IIKOJIC ABJIAKOTCA:

1) dopmupoBanue y oOy4arolUXCs YMEHHUS BHUAETbh U IOHUMATh IIEHHOCTh
oOpa3oBaHusA, 3HAYMMOCTh XUMHUYECKOTO 3HAHMUS A KaXIOro 4YeloBeKa
HE3aBUCUMO OT €ro npodeccHOHaIbHON AeATENbHOCTH; YMEHUS pa3auyaTh (PaKThl
U OLEHKH, CPaBHHMBATh OLICHOYHBIC BBIBOJbI, BUIETh UX CBSA3b C KPUTEPUAMHU
OLICHOK M CBSI3b KPUTEPUEB C  ONPEACJIEHHOM CHUCTEMOHl  IIEHHOCTEH,
bopMynrpoBaTh u 000CHOBBIBATh COOCTBEHHYIO MTO3UIIHIO;
2) dhopmupoBaHUe y 00YyYaIOUIUXCS LIETOCTHOIO MPEACTABICHHUS O MUPE U POJIH
XHUMHH B CO3/IaHMHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MUpPA; YMEHUS
OOBSACHATH OOBEKTHI M TMPOLIECCHl  OKpYyXKaromiedl JIeHCTBUTETbHOCTH —
OPUPOJHON, COLMAIBHON, KYyJbTYPHOW, TEXHMYECKOW Cpeabl, HCHOIB3YS IS
3TOTO XUMHYECKHE 3HAHMUS;
3) mnpuoOpereHne OOy4YalOIIUMUCS OIbITA Pa3HOOOpPa3HOM JAESITEIbHOCTH,
MO3HAHUS U CaMOIIO3HAHUS; KIIOUYEBBIX HABBIKOB (KJIIOUYEBBIX KOMIIETEHTHOCTEN),
UMEIOIINX YHUBEPCAJIBbHOE 3HAY€HWE Ul pPAa3IMYHBIX BHUJOB JIE€ATEIBHOCTH:
pemieHus TpoOsieM, TPUHATHS pEIIeHWN, TIOMCKa, aHajiu3a u 00paboTKH
UHpopMaIu, KOMMYHUKATHUBHBIX HaBBIKOB, HaBBIKOB U3MEpEHUI,
COTpPYOHHYECTBA, O€30MacHOro oOpalleHus C BEUIECTBAMHU B IOBCEIHEBHOMU
KU3HU.

3anayamMu n3ydeHnusi yueOHoro npeamera «XumMusa» B 9 kiacce ABISIIOTCS:
ydyeOHble: (HOPMHUPOBAHHE CHUCTEMBbl XUMHUYECKMX 3HAHUH Kak KOMIIOHEHTa
€CTECTBEHHOHAYYHOU KapTHUHBI MUPA;

pa3sBHBaKOUIME: PA3BUTHE JIMYHOCTH OOYYAIOLIUXCS, UX HHTEJUIEKTyaJbHOE U
HPAaBCTBEHHOE COBEPLICHCTBOBAHME, (OPMHUpPOBAHHE y HUX T'YMaHHUCTHYECKHX
OTHOIIEHUIN M 3KOJIOTUYECKH IIeIeCO00pa3HOro MOBEACHUsSI B OBITY M B TPYIOBOM
NEeSATENbHOCTH;

BOCIIUTATEJbHbIE: (OPMHpPOBAHHE YMEHMH Oe3zomacHoro oOpamieHus ¢
BEILIECTBAMH, HCIIOIb3YEMBIMU B IOBCEIHEBHON KMU3HH; BbIPaOOTKAa IMOHUMAaHHUS

0OllleCTBEHHON MOTPEOHOCTH B pA3BUTUU XUMHUHU, a Takxke QopMHUpOBaHUE



OTHOIIEHUS] K XHMMHHM KaK K BO3MOXHOM oOnactu Oynylied HNpakTHYECKOU

ACATCIIBHOCTH.

OO0mas xapakrepucTuKa yueOHOro npeamera « XMuMHUsD)

B coorBerctBun ¢ ®enepanbHbIM  TOCYJAapCTBEHHBIM  0Opa3oBaTEIbHBIM
CTaHJApTOM OCHOBHOIO OOILIEro o0O0pa3oBaHUs ydalluecs AODKHBI OBJIALETh
TaKUMH MO3HABATEIbHBIMU YUEOHBIMU JIEUCTBUSIMH, KaK YMEHUE (POpPMYIHpPOBaATh
npo0sieMy U TUIOTE3y, CTaBUTh LEIM U 3a/layd, CTPOUTh IUIaHbl JTOCTHXKEHMS
LeJiel U perIeHus MOCTaBIEHHbIX 3a/1a4, TPOBOAUTH IKCIIEPUMEHT U Ha €r0 OCHOBE
JIeNaTh BHIBOJBI U YMO3AKJIIOUEHUS, IPEACTABIATh UX U OTCTAUBATh

CBOIO TOYKy 3peHus. Kpome »Toro, yuaimuecs AOKHBI OBJIQJETh MpHUEMaMH,
CBS3aHHBIMM C ONpEJEJICHUEM TIOHSITHI: OrpaHUYUBATH WX, OIUCHIBATH,
XapakTepu3oBaTh M cpaBHHBaTh. (CileaoBaTeNnbHO, MNPU H3YYECHUU XHMHH B
OCHOBHOM IIKOJIE Yy4alluecs JOJDKHBI OBJIAJeTh Y4YEOHbIMM JEHCTBUSIMH,
MO3BOJISIOIUMH UM JIOCTUYb JIMYHOCTHBIX, NPEAMETHBIX M METalpeAMETHBIX
00pa30BaTeIbHBIX PE3YIbTATOB.

[Ipennaraemas mporpamMma IO XMMMM pacKpblBaeT BKJIAJ Yy4eOHOro mIpeaMmeTa B
JOCTHKEHUE 1IeJIel OCHOBHOTO OOLIEro o0pa3oBaHUsl U ONpPENENseT BaKHeHmune
coJieprKaTeNIbHbIE TMHUY NIPEAMETA:

BelleCTBO — 3HAHUS O COCTaBE M CTPOCHUHU BEIIECTB, HX BAKHEHIIMX
¢u3nyeckux W XUMHUYECKUX  CBOWCTBaX, OWOJIOTUYECKOM  JICHCTBUH;

XUMHMYeCKasi peakuusi — 3HAHUA OO0 YCJIOBHUAX, B KOTOPBIX MPOSBISIOTCS
XMMHUYECKHE CBOICTBAa  BEIIECTB, CMOCO0AX  YOpPaBICHUS  XUMHUYECKUMHU
Ipoueccamy;

NpUMEHEHHE BeIIeCTB — 3HAHMUS W ONbIT MNPAKTUYECKON IEATEIbHOCTH C
BEIIECTBAMHU, KOTOPbIE HanboJiee YacTo YHMOTPEOISIOTCS B OBCEIHEBHOM JKHU3HM,
IIMPOKO HCIOJB3YIOTCA B  MPOMBIIIJIEHHOCTH, CEJIbCKOM XO34HCTBE, Ha
TpaHCIOPTE;

- I3bIK XUMHMHM — CHCTEMa BaKHEHUIIUX MOHATUN XMMHUHU U TEPMUHOB, B KOTOPBIX

OHM OIIKMCBIBAIOTCA, HOMCHKIIATYpPpa HCOPIraHNMYCCKUX BCUICCTB, T. €. UX HA3BAHUA (B



TOM YHCIIE U TPUBUAJBHBIE), XUMUYECKHE (POPMYJIbI U YpaBHEHMs, a TaKKe
npaBWwia MepeBoja MH(OpPMAIMUM C E€CTECTBEHHOIO s3blKa Ha S3bIK XUMUU U
oOpatHo.

[Ipu otbope copepkaHusl, KOHKPETU3UPYIOIIETO MPOrpaMMy, YUUTBIBAIOCh, YTO
nepea oOmuM oOpa3oBaHMEM HE CTOMT 3ajadya NpodecCHOHANTbHON MOATOTOBKH
oOydaromuxcsa. OTO ONpEeNeNuIo IOCTPOEHUE Kypca Kak OOLIEKYJIbTYpPHOTO,
HAIpaBJICHHOT'0, MpeXJae Bcero Ha (OpPMUPOBAHHWE U pa3BUTUE HUHTEpeca K
U3YUYCHHUIO XMMHHU. YUT€Ha OCHOBHasi OCOOEHHOCTh MOJPOCTKOBOIO BO3pacTa —
HayaJio Mepexoia OT JETCTBA K B3POCIOCTH, KOTOPBIM XapaKTEPU3YETCs Pa3BUTHEM
NO3HABaTEIBHOU cephl.

Ha »Ttane ocHoBHOro o001iero cpeaHero oOpa3zoBaHUS MPOUCXOIUT BKIIOYCHUE
oOy4JaroImuXxcs B TMPOEKTHYIO W UCCIIENOBATEIbCKYIO JEATEIbHOCTh, OCHOBY
KOTOPO#l COCTaBJISIOT TaKWe YHHMBEpPCAJbHbIE Yy4eOHbBIE ACHCTBHUS, KaK yMEHHE
BUJETh MpOOJEMbI, CTaBUTh BOMPOCHI, KIACCUPUIMPOBATh, HAOIIOIATH,
POBOAUTH DKCHEPUMEHT, JeNaTh BBIBOABI M YMO3AKIIOUEHHsS, OOBSICHSATH,
JOKa3bIBaTh, 3allMIIATh CBOM WIEH, NaBaTh omnpenencHus noarusMm. Croaa ke
OTHOCATCSI OPHUEMBI, CXOJIHBIE C ONPEACICHUEM TOHITUMH:  OIKCAaHUE,
XapaKTEpUCTHUKA, Pa3bACHEHUE, CpaBHEHHWE, paznuueHue. DopMupoBaHUE 3THUX
YHUBEPCAJIbHBIX YYCOHBIX NCUCTBUU HAYMHAETCS €€ B HAYAJIBHOM IIIKOJIE, a B
Kypc€ XMMHHM OCHOBHOM IIKOJIbI IPOUCXOAUT UX PAa3BUTHE U COBEPILIECHCTBOBAHUE.
B cBsi3u ¢ 3TUM pe3epBHBIC YaChl TUIAHUPYETCS UCIIOJIB30BaTh HAa (POPMHUPOBAHUE H
pa3BUTHE YMEHUW NPOEKTHOM M HCCIENOBATEIbCKOM NIESATEIbHOCTHA, YMEHHUE

BUACTDH HpOGJ’ICMBI, ACJIaTb BBIBOJAbLI U YMO3AKJIIOUYCHU .

MecTo yueOHOr0 npeMeTa B y4eOHOM IJIaHe

Oco0EHHOCTBIO  CcOlepKaHUsI Kypca «XHUMHS» SIBISIOTCS TO, YTO B 0Oa3MCHOM
yaeOHOM (00pa3oBaTebHOM) TUTAHE ITOT MPEIMET MOSBISETCS MOCISTHUM B PAY
M3YYCHUS €CTECTBCHHOHAYYHBIX TUCIUIUINH. JlaHHAsS HEOOXOAMMOCTH OCBOCHHS
OOBSICHAETCS TEM, YTO IIKOJBHUKHU JOJHKHBI 00JIa/IaTh HE TOJHKO OMPECICHHBIM

3allaCoOM IIPCABAPUTCIBbHBIX CCTCCTBCHHOHAYYHBIX 3HaHI/II71, HO M J0CTAaTO4YHO



XOpOILLIO PAa3BUTHIM AOCTPAKTHBIM MBIIIJICHUEM. Y4YalllUMHCS YK€ HaKOIUIEHBI
3HAHMS MO CMEXHBIM JUCHUIUIMHAM LUKIA: OMOJOrvMu, (PU3MKH, MaTeMaTUKH,
reorpadun, CcHOPMUPOBAINCH YMEHHUS aHAIW3UPOBAaTh, BECTU HAOIIOJICHMUS,
CpaBHUBATh OOBEKTHI HAOIIOCHUS.

B cooTBeTcTBUU ¢ YU4EOHBIM IJIJAHOM Ha M3Y4YEHUE XMMUU B 9 Kilacce OTBOAUTCS 2
yaca B Hezielto, 70 4acoB B ToJl, TPy HOPMATUBHOM MPOAOKUTEIBHOCTH Y4eOHOTO
roga 35 yueOHBIX Heaelb. B COOTBETCTBUM €O CIIOXKHBIICHCS MNPaKTUKON
OpraHu3alid OCHOBHOT'O OOIIEro 00pa3oBaHusi B 00pa30BaTENbHBIX YUPEKIACHHUIX
oOmiero 00pa3oBaHMs peajibHas MPOJOJLKUTEIBHOCTh YYEOHOro roja MeEHbLIe
HOpMaTUBHOM U cocTtaBiseT 34 ydeOHble Hedenu. Takum oOpa3oMm, Bpewms,
BbIIeNIsieMOe pabouMMU y4yeOHBIMM IJIaHAMU Ha M3y4YeHUE XUMUU B 9 Kiacce Ha
pakTUKE paBHO 68 yacam.

C ydyerom Hen30eKHBIX MOTEepPh YYEOHOrO BPEMEHH, BBI3BIBAEMBIX Pa3IMYHBIMU
OOBEKTUBHBIMH  INpPUYMHAMHU, a  TaKkKe  HEOOXOJUMOCTU  BBIJIEICHHUS
JOTIOJTHUTENIBHOIO BPEMEHM HA W3Y4YEHHE OTHENBbHBIX BOIPOCOB Kypca XUMHUH
IpOorpaMMoOi MPeyCMOTPEH OOJIBIION 00BbEM pe3epBHOIO BPEMEHH -6 4acoB.
IIporpammoii mpeycMOTPEHO IPOBEACHUE:

KOHTPOJIBHBIX padoT — 4,

IPaKTUYECKUX paboT — 6 yacos.

Cpok peanuzaii mporpaMMbl — OJJUH YYEOHBIH TOI.

DopMbl, METObI U CPEACTBA 00y4eHUS, TEXHOJIOTHH
B nmanmHoM kjacce BeAyIIMMH METOJaMH OOYy4YEeHHUS MPEAMETY SIBIISIIOTCS:
OOBSCHUTEITLHO-UJUTIOCTPATUBHBIA W PEMPOAYKTUBHBIN, XOTS HCIONB3YEeTCS H
YaCTUYHO-MIOMCKOBBIA. Ha ypokax UCHONB3YIOTCS 3JIEMEHTBHI  CIIEAYIOIIHX
TEXHOJIOTUH: THIYHOCTHO -OPUEHTUPOBAaHHOE OOydeHHEe, 00yUeHUE C MPUMEHEHUEM
onopHbIx cxem, KT, npoekTHast 1eITEIbHOCT.

Ucnonw3yrotcs cneayromue popMbl 00ydueHUs1: ydueOHbIEC 3aHITHUSL, SKCKYPCHH,
HaOJIOJICHUS], OIbITHI, 3KCIIEPUMEHTHI, paboTa C Y4yeOHON M ONOJIHUTEIbHOU

JIUTEpaTypoMr, aHalIu3, MOHUTOPHUHI, HCClElloBaTelibckas paboTra, Mpe3eHTalusl.



OHpGI[GJ'ICHHOC MCCTO B OBJIAICHUH OAHHBIM KYPCOM OTBOJUTCA CaMOCTOSITCIIbHOU

paboTe: moAroTOBKa TBOPUYECKHUX paboT, cOOOIIeHH, pedepaToB.

DopMbI IPOMEKYTOYHOM U UTONOBOM aTTECTALMHU

[IpoMeskyTouHas arTecTanus MpoBOAUTCS B (popme:

- TECTOB;

-KOHTPOJIbHBIX;

- CaMOCTOSITENIbHBIX padoT;

- IPAKTUYECKHUX;

- TBOPYECKHUX paboT.

VYyamuecs npoxoasT UTOTOBYIO artectanuio — B Buae ['MA.

O6yuenne Beaércs mo yueOHuky O.C.I'abpuensH «Xumus 9 Kiacc», KOTOPBIN
COCTaBIIIET €IMHYIO JIMHHIO Y4YeOHHMKOB, COOTBETCTBYET (eaepaTbHOMY
roCy/IapCTBEHHOTO 00pa30BaTENIbHOIO CTaHIApTa BTOPOTO MOKOJEHUs 0a30BOro

YPOBHS U peasin3yeT aBTopckyto nporpammy O.C.I'abpuensua( 2012r.)

OTiuunTeIbHbIE 0COOEHHOCTH pado4yeil MPOrpaMMbl M ABTOPCKOM

OcHOBHOE coOJiepKaHUE ABTOPCKOW MOJIHOCTBIO HAILJIO OTPAXXEHUE B JAHHOU
pabodeil mporpamme.

B pabouyio mporpaMmy N0 XMMHUM BHECEHbI W3MEHEHHS [0 CPaBHEHHUIO C
aBTOpPCKOI: W3 pe3epBa gobaBieHo 1 yac Ha «Mertamib» U nobaBieH ldyac Ha
[Ipaktukym 1 «CBoiicTBa METAINIOB W HUX cOeAUHEHHUI». OCHOBHOE OTIMYUE
JAHHOM pabouell MporpaMMmbl OT aBTOPCKOM COCTOUT B TOM, YTO B aBTOPCKOM
porpaMme MPaKTUYECKHe padoOThl CrPYyNIUPOBAHBI B OJOKH - XUMHUYECKHE
MPAKTUKYMBbI, KOTOPbIE MPOBOASTCS IMOCJIE M3YUYEHHUS HECKOJIbKUX pa3/IesioB, a B
paboueil mporpaMme 3TH K€ NpaKTUUYECKHe padOThl JAOTCA MOCJIE H3Y4YeHUSs
KOHKPETHOM TeMbI. DTO MO3BOJISAET JIyUIlle 3aKPENUTh TEOPETUUECKUI MaTepuail Ha
MPaKTUKE U MPOBEPUTHh MPAKTUUECKUE YMEHHUSI M HaBBIKM HEMOCPEICTBEHHO IO

naHHOM TeMe. UTOObI MPOBECTH MPAKTHUYECKYI0 padO0Ty MO KOrja-TO M3YYEHHOU



TEMC, Tpe6yeTc;I AOIMOJIHUTCIBHOC BPEMA IJII IMOBTOPCHUA TCOPECTUICCKUX OCHOB,

YTO UCKJIIOYAETCS B JaHHOU pabouelt mporpamme.

KoauuectBo
KouunvecTBO 4acos
4acoB B .
Paznen . B padoueii
aBTOPCKOM
nporpamme
nporpamMmme

1. Beenenne. OOmas xapakTepucTuka
XUMUYECKUX JIEMEHTOB U XUMHUECKUX
peakuuii. Ilepuonnueckuii 3akoH U 10 10
[lepuoauyeckast cucreMa XHMHUYECKUX
aneMmeHToB J[.M.Menaeneena
2.MeTabl 14 14 +1 +2+1
3.IIpaktukym 1 «CBoiicTBa METAIIIOB U 9
UX COCIUHCHUN
4 HemeTambl 25 25+3
3. [TpakTrkym 2 «CBoiicTBa 3
HEMETAJJIOB U UX COCTMHEHUIN»
6.000011eHNE 3HAHUI 10 XMUMHUHU 3a
KypC OCHOBHOM 1Koubl. [loaroToBKa K 10 10
I'rA.
Pezeps 4 2
Hroro:

70 68

Pe3yjbTaTaM 0CBOEHUSI Kypca XUMHUH

IIpy w3yyeHHMM XUMHM B OCHOBHOU

JIMYHOCTHBIX, MCTAIIPCAMCTHBIX U IIPCAMCTHBIX PC3YyJIbTATOB.

JInuHoOCTHBIE:

IIKOJIE O00ecIeunBaeTCs JOCTHIXKCHHC

® B IICHHOCTHO-OPUEHTAIIMOHHOM c(hepe — YYBCTBO TOPIAOCTH 32 POCCUHUCKYIO

XUMHYECKYIO HaYKy, TYMaHU3M, OTHOUIEHHE K TPYAY,

LETIeyCTPEMIICHHOCTb;

e (opmupoBaHHE IIEHHOCTH 3I0POBOr0 M Oe30mMacHOro oOpas3a KU3HHU;

YCBOCHUC IIPABUJI MHANBHUAYAJIbHOT'O U KOJIJICKTHUBHOI'O 0e30ImacHOTo




MOBEJICHUSI B UYPE3BBIYANHBIX CUTYAIUSX, YTPOKAIOIIUX KU3HU U 3J0OPOBHIO
JIIOACH;

® B TPYIOBOU cpepe — rOTOBHOCTH K OCO3HAHHOMY BBIOOPY JajbHEHIIeH
o0pa3oBaTeIbHON TPACKTOPHH;

® B II03HABATEIbHON (KOTHUTUBHOM, HHTEILICKTYyaIbHOWN) chepe — yMeHHe
YIPaBIIATh CBOEH MMO3HABATEIBHOM JAESTEIIbHOCTHIO.

e (opMHUpPOBaHUE OCHOB PKOJOTUYECKON KYJIbTYPhl, COOTBETCTBYIOLIEH
COBPEMEHHOMY YPOBHIO 3KOJIOTUYECKOT'O MBIIIICHUS, PA3BUTHE OMBITA
HKOJIOTMYECKU OPUEHTUPOBAHHON pehIeKCUBHO-OLEHOYHON U

HpaKTquCKOﬁ ACATCIIBHOCTHU B )KU3HCHHBIX CUTYAIUAX;

MertanpeaMeTHble:

® yMEHHUE CaMOCTOSATENILHO OMPENENATh IIEJIM CBOET0 OOY4YCHHsS, CTaBUTh H
dbopmynupoBaTh sl ceOs HOBBIC 3ajaud B yu€0e W TO3HABATEIbHOUN
NEATENIbHOCTH, Pa3BUBAaTh MOTHMBBI M HHTEPECHl CBOEHW IO3HABATEIbHOU
NEeATENbHOCTH;

® YMEHHE CAMOCTOATENBHO MIAHUPOBATH IyTH JOCTHKEHHUS LEJIEH, B TOM YUCIIE
aJTbTEpPHATUBHBIC, OCO3HAHHO BHIOMpATh Hambosiee d(PhEeKTUBHBIE CIIOCOOBI
penieHus y4eOHbIX U MO3HABATEIBHBIX 337124,

® yMEHUE COOTHOCHUTh CBOM JCHCTBUS C IUIAHUPYEMBIMH pe3yJbTaTaMH,
OCYLIECTBIISITh KOHTPOJIb CBOEH AESATEIBHOCTH B MPOILIECCE AOCTHKEHUS
pe3ynbTaTa, ONpeAeNsSTh CHOCOOBI JEHCTBHI B paMKax MPEIIOKEHHBIX
yCIIOBUN U TpeOOBaHUM, KOPPEKTUPOBATH CBOM JEHCTBUSI B COOTBETCTBUU C
U3MEHSIOIIECHCS CUTYAIUEH;

® yMCHHE OIICHMBATh TMPABWJIBHOCTh  BBIMOJTHEHUS  y4eOHOW  3amadw,
COOCTBEHHBIE BO3MOXHOCTH €€ PEIICHIS;

® BJIaJICHUE OCHOBAMHU CaMOKOHTPOJSI, CaMOOLEHKH, MPUHSATUS PEUICHUU U
OCYIIECTBIICHUS OCO3HAHHOTO BBHIOOpAa B Y4eOHOM U MO3HABATEIbLHOU
NEeATEeNbHOCTH;

® YMCHHUC OIPCACIIATh IIOHATHA, CO3daBaTb 06061HCHI/I}I, yCTaHaBJIMBATb



aHAJIOTUH, KIAacCU(PHUIMPOBATh, CAMOCTOSITENIbHO BBIOMPATh OCHOBAHUS U
KpUTEPUU IJIs1 KJacCU(UKAIUKU, YCTAaHABIMBATH MPUUYMHHO-CIIEJCTBEHHBIE
CBSI3M, CTPOUTH JIOTHUECKOE PACCYXKIEHUE, YMO3aKItoueHne (MHAYKTUBHOE,
JNEAYKTUBHOE U M0 aHAJIOTMH) U JIeaTh BbIBOJIBI,

® YMEHHE CO3[aBaTh, NPUMEHATh M MPEoOpPa30BbIBATH 3HAKU M CHUMBOJIBI,
MOJIENIM ¥ CXEMBI JJI pelIeHUs] y4eOHbIX U MO3HABaTEIbHBIX 33/1a4;

® yMEHHE OpraHU30BBIBaTH y4yeOHOE COTPYAHUYECTBO U COBMECTHYIO
NEeSATENbHOCTh C YUYUTEJIEM U CBEPCTHHUKAMU; paboTaTh WHAUBHUIYAIbHO U B
rpynmne: HaxXoIWTh OOlIee pelleHre W pa3peniaTb KOH(MIMKTHI HA OCHOBE
CorjacoBaHMsl  MO3MLMA W yd€ra  HMHTEpPECOB;  (POPMYIHPOBATH,
apryMeHTHpPOBATh U OTCTAUBATh CBOE MHEHUE;

® yMEHHUE OCO3HAHHO HCIIOJIb30BaTh PEUEBbIE CPEACTBA B COOTBETCTBHUHU C
3a/layell KOMMYHHUKALUHU ISl BBIPAKEHUSI CBOMX YYBCTB, MBICJIEH U
noTpeOHOCTEN; IIaHUPOBAHUS U PETYJISLIUU CBOEH J1€ATENbHOCTH;
BJIaJICHUE YCTHOW M MUCBMEHHON PEYbI0, MOHOJIOTUYECKON KOHTEKCTHOU

peyblo;

e (opmMupoBaHHE M PA3BUTHE KOMIETEHTHOCTH B OOJACTH HCIIOIH30BAHMUS
UH(GOPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTH;

e (opmupoBaHHE ¥ PA3BUTHE DKOJOTHYECKOTO MBIIUICHUS, YMEHHUE
IMPUMEHATh €ro B IIO3HABATEJIbHOW, KOMMYHUKATHBHOW, COLMAIIbHOU

IPAKTUKE U MPO(ECCHOHATEHON OpUEHTAIIUH.

IIpeaxmeTHbIE:

1.B no3naBare/ibHOI cepe:

® N1aBaTh OIIPCACIICHUA N3YYCHHBIX MOHATHN: «XUMHUUYECKUHN JJIEMCHT», «aTOM»,
«MOH», «MOJIEKyJa», «IPOCTbIE W CJOXKHBIE BEIIECTBA», «BEIIECTBOY,
«XHUMHUYECKas dhopmynay, «OTHOCHUTEIbHAS aTOMHas Maccay,
«OTHOCHUTCIIbHAA MOJICKYJISIpHAasA Mmacca», «BAJICHTHOCTbB», «CTCIICHb

OKHUCJIICHUA», «KPHCTAJIMYCCKAad  pPCHICTKA», «OKCHAbD», «KHCJIOTBI»,



«OCHOBaHUS», «CONN», «aM(OTEPHOCTH», «UHIAUKATOP», «IIEPUOIUYECKUN
3aKOH», «IEpPUOANYECKas TaONHIay, «HU30TOMbD), «XUMHUYECKas CBSI3bY,
«OIEKTPOOTPUIATETBHOCTDY,  «XUMHUYECKas  pEeakius», «XUMHYECKOe
ypaBHEHUE», «TEHETHYECKasi CBSI3b», «OKHUCJICHUE», «BOCCTAHOBIICHHEY,
«OIEKTPOJIUTUYECKAST TUCCOIUALIMSY, «CKOPOCTh XUMUUECKON peaKIIum;

® OMUCaTh JEMOHCTPAIMOHHBIE U CAMOCTOSITEILHO MPOBEICHHBIE XUMHUUECKUE
IKCTIIEPUMEHTHI;

® OMUCHIBATh M PaA3IMYaTh MU3YUYCHHBIC KJIACChl HEOPTaHWYECKUX COEIUHEHUM,
MIPOCTHIE U CIIOKHBIC BEIIECTBA, XUMUUECKHE PEAKITUY;

e Kjaccu(PUIMPOBATh U3YUYCHHBIC OOBEKTHI U SIBJICHUS,

e JieJIaTh BBIBOJIBI U YMO3AKIIOUCHHUS U3 HAOIOICHUHN, N3YYEHHBIX XUMUYECKUX
3aKOHOMEPHOCTEH, MPOTHO3MPOBATH CBOWCTBA HEU3YYCHHBIX BEIICCTB 10
aQHAJIOTUM CO CBOMCTBAMHU U3YUYCHHBIX;

® CTPYKTYypUpOBaTh M3YYECHHBIH MaTepual U XHUMHUYECKYI0 HH(}opmaIuio,
MOJIYYEHHYIO U3 IPYTUX UCTOYHHUKOB;

® MOJICIMPOBAaTh CTPOCHHE AaTOMOB OJJIEMEHTOB 1-3 TEepHOJ0B, CTpOEHUE

IIPOCTBIX MOJIEKYJ;

2.BIIeHHOCTHO — OPHEHTAIIMOHHO¥ cepe:
® AHANM3UPOBATh U OLEHUBATh IMOCJIEACTBUA ISl OKpPY)KAIOUIEH Cpenbl
OBITOBOM ¥ TIPOM3BOJICTBEHHOW JIEATEILHOCTH YEJIOBEKa, CBS3aHHOU C
nepepadboTKOM BEIIECTB;
3. B tpynosoii cepe:
® IPOBOJAUTH XUMHUYECKUN IKCIIEPUMEHT;

4. B cpepe 0e30maCHOCTH KU3HEAESITEIbHOCTH:

e OKa3bIBaTh MEPBYI MOMONIb MNPHU OTPABICHUSAX, OKOrax U APYTUX TpaBMaX,

CBSI3aHHBIX C BELIECTBAMU U JJaOOPATOPHBIM 000PYIOBAHHUEM.



TemaTHyeckoe IIaHUPOBaAHNE Y4eOHOI0 MaTepHaJia

Ne Ha3Banue rinaBbl KonunuectBo | IIpaktnueckue | KoHTposbHBIE
IJ1aBbI JacoB paboThI paboThI
BBenenue. O0mmas 10 Nel
XapaKTEepUCTHKA
XAUMHUYECKHX DJIEMEHTOB
U XUMUYECKUX PEaKIUH.
[lepuoanueckuii 3aK0H U
[Iepuonnueckas cucrema
XAUMHUYECKUX DJIEMEHTOB
JI.1.MenneneeBa
1. MeTtasuisl 18 Nel-3 No2
3. Hemeramisl 28 Ne4-6 Ne3
5. O00011eHNEe 3HAHUHT 110 10 Neqg
XUMUHM 32 KypC
OCHOBHOM IIIKOJIBI.
[Toaroroska x '11A.
6. | Pesepn 2
Hroro 68 6 4

OcHOBHOE coaepxKaHue Kypca

BBenenue. Oﬁlllaﬂ XAPAKTCPUCTHKA XUHMHUICCKHUX JJIEMCHTOB U XUMHUYECCKHUX

peakuuii. Ilepuoanuyecknii 3akoH u [lepuoanyeckas cucrema

xuMuuyeckux 3jeMeHToB /I. U. MenaeneeBa (10 )

XapakTepuCTUKa dJEMEHTa MO €ero mnojoxeHuto B Ilepumoandeckolt cucreme

xumuueckux anemeHToB JI. M. MeHnaeneena.

CBolicTBa OKCHUAOB, KHCJOT,

OCHOBAaHMM W COJIEd B CBETE€ TEOPUU DICKTPOJIUTHYECKON AUCCOUMALMU U

oKuciaeHus-BoccranoByeHus. [lonstue o INCPCXOJAHBIX 2JICMCHTAX. AM(l)OTCpHOCTB.




I'eHetnueckuii psAx  nepexogHoro diueMeHra. llepuoguyeckuii  3akOH U
Ilepponnueckas cucremMa xumuyeckux oaemeHtoB J[. WM. Meunneneesa.
XUMHYECKass OpraHu3alys >KUBOM M HEXKUBOM NPUPOIAbI. XHUMHUYECKUU COCTaB
aApa, MAHTHM M 3€MHOW KOpbl. XUMHUECKHE DJJIEMEHTBHl B KJIETKaX MKHUBBIX
OopraHu3MoB. Makpo- U MUKpodsieMeHThl. O000IIeHNEe CBEICHUM O XUMHUYECKUX
peakiusax. Knaccudukanuss XMMHYECKUX pPEAKIMM MO PAa3IUYHBIM TPU3HAKAM:
«UUCIIO M COCTaB pearupyromux H 00pa3ylolUXCs BEIIECTBY», «TETUIOBOM
ahdekT», «HampaBICHUE», «U3MEHEHHUE CTEMEHEH OKHUCJICHUS DJIEMEHTOB,
o0Opa3yromux pearupyromnme BEILIECTBAY, «hazay, «HCTIOJB30BAaHUE
Katanuzaropa». lloHsiTHE O CKOpPOCTH XHUMHUYECKOW peakuuu. DakTophl,
BIMSIONINE HA CKOPOCTh XUMHMUYECKMX peakuuil. KaranuzaTtopsl M KaTaius.
NHrn6uropsl. AHTHOKCHUAHTHI.

JdeMoHCTpanuu.

Paznuunsie hopmer Tabauiel [. 1. MenneneeBa. Mojenu aTOMOB 3JI€MEHTOB 1—
3-ro mepuooB. Mojenb CTpoeHHsl 3eMHOro mapa (MOMepeyHbld pas3pes).
3aBUCUMOCTh CKOPOCTH XUMHUYECKOW peakuuh OT TMPUPOJBl PEaArupyrolnux
BEILECTB. 3aBUCHUMOCTb CKOPOCTM XHWMHUYECKOM peakUuh OT KOHLEHTPALNH
pearupyrommux BEIIECTB. 3aBUCUMOCTh CKOPOCTH XHUMHUYECKOM pEaklUHH OT
IUIOIIAA CONPUKOCHOBEHMS pPEarvpyrollnX BEIIECTB («KHUISUIUH  CIOW»).
3aBUCUMOCTh CKOPOCTH XUMHUYECKON pEaKkUUu OT TEMIIEpaTypbl pearupyromux
BEIIECTB. |'OMOTEHHBI M TeTEPOreHHBIN KaTtain3bl. DEpPMEHTATUBHBIN KaTaJIN3.
Nurubuposanue.

JlaGopaTopHble ONbITHI.

1. Tlomyyenue THUApPOKCHIA 1MHKA W  HMCCJIEAOBAaHUE €ro  CBOWCTB.
2.MoaenupoBanue  mnocTpoeHus  llepruoamyeckod  CHCTEMBI ~ XUMHYECKHUX
anemenToB J[. M. MenneneeBa. 3. 3amelleHHE >KeJe30M MEIW B PacTBOpe
cynbdara meau (II). 4. 3aBUCUMOCTD CKOPOCTH XUMUYECKON PEAKIIUU OT MPUPOIBI

pearupyromunx BCIICCTB HA IIPUMEPC B3aHMOHeﬁCTBHH KHCJIOT C MCTaJlJIaMU.



5. 3aBUCUMOCTb CKOPOCTH XMMHUYECKOW PEAKIIUH OT KOHUEHTPAIIMU Pearupyronmx
BEIIECTB HA IIPUMEPE B3aMMOJECUCTBUSA LIMHKA C COJITHOW KHCIIOTOW Pa3jIvvHON
KOHIIEHTpALIUH.

6. 3aBUCUMOCTh CKOPOCTH XHUMHUYECKON pEAKIMHU OT IUIOMIAAu CONPUKOCHOBEHUS
pearupyrommx BemecTB. 7. MoJIeIupoOBaHUE «KUMSIIETO CIOs». 8. 3aBUCUMOCTD
CKOPOCTH XHMHUYECKON PEaKIUMU OT TEeMIEpaTyphl pearupyrolydx BEIIECTB Ha
npumepe B3aumonecTBus okcuypa Menu (II) ¢ pacTBOpoM cepHON KHUCIIOTHI
pa3nnuHOM TemmepaTrypbl. 9. PaznmokeHue mnepokcuaa BOAOPOAA C IOMOLIBIO
okcuaa Mapranua (IV) u karanasel. 10. OOHapykeHHe KaTaja3bl B HEKOTOPBIX
nuIeBbIx npoaykrax. 11. MHrubupoBanuie B3auMOEHCTBUSL KUCIOT C METAJJIaMU
YPOTPOIIMHOM.

IIpenmeTHbIE pe3yabTATHI 00y4eHUsI

Yyamucs n10JKeH ymemas:

UCIIONB30BaTh IPU  XAPAaKTEPUCTUKE  IMPEBPALCHUN  BELIECTB  ITOHATHSA:
«XMMUYECKas peakuus», «PEakUUu COCIUHEHUS», «PEaKLUU pas3iIoKEHUsI»,
«peakiuu 0OMeHay», «PEeaKIHH 3aMEIIeHUs», «pPeaKIuu HeUTpaIu3aluny,
(OK30TEepPMHUUYECKHE pEAKIUN», «IHIOTEPMHUUYECKHE pEeaKIuu», «oOpaTHUMbIe
peakuun», «HeoOpaTUMBbIE  pEaKlUu», «OKUCIUTEIbHO-BOCCTAHOBUTEIHHBIC
pEaKUUn», «KrOMOI€HHBIE PEAKLIUNY», «T€TEPOTr€HHBIE PEAKLIUNY, «KATAJTUTUUYECKUE
peakiumn», «HEKATaJUTUYECKUE PpEeaKIMu», «TerIoBoi 3PHEKT XUMUYECKON
pPEaKIUN», «CKOPOCTh XUMHUUECKOU PEAKLINNY, «KATATIU3ATOP»;

XapaKTeprU30BaTh XUMUYECKUE DJIEMEHTHI 1—3-T0 EPHOJIOB MO UX IMOJIOKEHHUIO B
[lepuonuueckoit cucremMe xumudeckux asneMeHTtoB JI. WM. Mennaeneesa:
XUMHUYECKHM 3HAK, MOPSAKOBBIM HOMEp, MNEPUOA, TIpynmna, MNOATPYyNIa,
OTHOCHUTEJIbHAsI aTOMHAsl Macca, CTpOEHHUE atoMa (3apsij siipa, YUCJIO MPOTOHOB U
HEHUTPOHOB B spe, OOIIEe YMCIO 3JEKTPOHOB, PACHPEIEICHUE SJIEKTPOHOB IIO
ANEKTPOHHBIM CJIOSIM, MPOCTOE BEIECTBO, (POpMysa, Ha3BaHHE WU THUI BBICIIETO

OKCHJIa ¥ TUIAPOKCH/IA, JIETy4ero BOJOPOHOTO COSNMHEHU (JIJIsI HEMETAJIOR));



XapaKTepu3oBaTh OOIIME XHMHYECKHE CBOWCTBA aM(OTEPHBIX OKCHUIOB H
TUAPOKCUAOB; INMPUBOAUTH INPHUMEPHI PEAKLUM, MOATBEPKAAIOINX XUMUYECKUE
CBOICTBA aM()OTEPHBIX OKCHIOB U TUAPOKCUIOB,;

JaBaTh XapaKTEPUCTUKY XMMHYECKHX PEAKUUNA IO YHUCIY M COCTAaBy HMCXOJHBIX
BEILIECTB U MPOAYKTOB PEAKLUU; TEIIOBOMY 3P (EKTY; HAPABICHUIO MPOTEKAHUS
pPEaKIU; U3MEHEHUIO CTETIEHEN OKHCIICHHS DJIEMEHTOB; arperaTHOMY COCTOSHHIO
UCXOJIHBIX BEIIECTB; YUYAaCTUIO KaTAJIN3aTOPA;

OOBSACHATh M NPUBOIAUTH MPUMEPHI BIUSHUS HEKOTOPBIX (akTopoB (mpupona
pearupyrommux BEUIECTB, KOHLEHTpAlUMs BEIIECTB, JaBJIEHUE, TEMIEpaTypa,
KaTajau3aTrop, IOBEPXHOCTh CONPUKOCHOBEHHS pEarupyrouiux BeELIECTB) Ha
CKOPOCTb XMMUYECKUX PEAKIUH;

HAO0JII01aTh U ONMUCHIBATh YPaBHEHHUS PEAKIMI MEXy BEIIECTBAMHU C MOMOIIBIO
€CTECTBEHHOTO (PYCCKOr0 WM POJHOTO) A3bIKA U A3bIKa XUMUH;

POBOAUTH OMBITHI, TMOJATBEPXKIAIONINE XUMHUYECKHE CBOMCTBA amM(pOTEPHBIX
OKCHUJIOB M THUAPOKCUIOB; 3aBHCUMOCTb CKOPOCTH XHMHUYECKOW pEakUuu OT
pas3nu4HbIX (HaKTOPOB (IPHUPOAA PearupyroIIX BellecTB, KOHIIEHTPAIHs BELIECTB,
NaBJICHWE, TeMIepaTypa, KaTalau3aTtop, IOBEPXHOCTb  CONPHUKOCHOBEHHS

pearupyrommx BeuecTB).

MeTtanpeaMeTHbie pe3yabTaThbl 00y4eHUsA

Yyamuics 10JKeH ymemas:

OMpeNeNATh IeJb y4YeOHOM  JEATCIbHOCTH ¢  IOMOIIBID  y4YUTeNsd U
CaMOCTOSITEILHO, UCKATh CPEJICTBA €€ OCYIIECTBICHUS, padoTasl 10 IUIaHY, CBEPATH
CBOM JICHCTBHUS C LIEIBIO U NP HEOOXOAMMOCTH HCTIPABIISTH OMHUOKH C ITOMOIIBIO
YUYUTENIS U CAMOCTOSATEIIBHO;

COCTaBJISITh AHHOTAIIUIO TEKCTA;

CO371aBaTh MOJICIM C BBIJICICHHUEM CYIIIECTBEHHBIX XapaKTEPUCTUK OOBEKTa W
MpEJCTaBICHUEM WX B  IPOCTPAHCTBEHHO-TpaUUECKOW  WIM  3HAKOBO-
CHMBOJIMYECKOU hopme;

OnpeeNaTh BUAbI KiacCu(UKAINK (ECTECTBEHHYIO U UCKYCCTBEHHYIO);



OCYILIECTBIATH MPSAMOE AEAYKTUBHOE TOKA3aTEIbCTRO.
Tema 1. Meramabl (14 4)

ITonoxenune meraimnos B Ilepuoanueckon cucreMe XuMuuyeckux sneMeHTos 1. M.
MengaeneeBa. MeTamueckass KpPUCTAIMYECKAs] pPEIIETKA M METauIM4yecKas
xumuueckas cBsi3b. OOmue ¢uznudeckue cBoicTtBa MetauioB. CIiaBbl, HX
CBOMCTBA U 3HAUYCHHE. XMMHUYCCKHE CBOMCTBA METAJUIOB KaK BOCCTAHOBHUTEIICH, a
TaK)X€ B CBETE HX TMOJIOKECHHUS B JJIEKTPOXMMHUYECKOM pANYy HaNpsKeHUU
metauioB. Koppo3usi metamioB u crnocodsl 00psObI ¢ Hell. MeTajuibl B mpUpoe.
O61me crnocoObl UX MONTYyYEHUS.

OO0umas xapakTepuCTHKA MEJT0YHBIX MeTa/LI0B. MeTtaiuiel B nipupoje. OOmue
criocoObl ux moaydenus. CtpoeHue atomoB. lllemodHbie MeTaIbBI — MPOCTHIC
BelllECTBA. BaxHeWlne COCAMHEHUS WIEJIOYHBIX METAUIOB —  OKCHUJBI,
TUAPOKCHUIBI U COJIH (XJIOPUIbI, KAPOOHATHI, CyJb(aThl, HUTPATHI), KX CBOMCTBA U
npUMEeHEeHHe B HapoAHOM Xo3siicTBe. Kanuitnbie ynoopenus.

O61mas xapakTepucTHKa 3JIeMEeHTOB IJIaBHOi moarpynnsl I1 rpynmnsi.
Crpoenue aromoB. lllenodyHO3eMenbHBIE METANIBl — MPOCTHIE BEIIECTBA.
Baxseilmue coequHEeHNs MIEI0YHO3EMENBHBIX METAINIOB — OKCHJIbI, THAPOKCHIbI
U CONM (XJOpUJIbI, KapOOHATHI, HUTPAThI, CyIb(daThl, Gocdarbl), UX CBOWCTBA H
NPUMEHEHHE B HAPOJIHOM XO3SIICTBE.

AJIOMUHUU.

Crtpoenne aroma, (DU3UYECKHE U XHUMHUYECKHE CBOMCTBAa IMPOCTOTO BEIIECTBA.
CoenuHeHUsT aNMIOMUHUST — OKCHUJ M TUIPOKCHI, WX aM(pOTEpPHBIN XapakTep.
Baxwnenmue conu anmomunus. [[puMeHeHne anrOMUHNS U €10 COEAMHEHU M.
Keane3so.

Crtpoenne aroma, (pU3MYECKME W XHUMUYECKHE CBOWCTBA MPOCTOTO BEIIECTBA.
I'enetuyeckue paasl Fe™? u Fe*3,

Baxwueiimme conu xene3a. 3HaUCHHUE JKeJe3a U €ro COSAUHEHUHN Il MPUPOJIBI U
HApOJHOIO XO35KCTBA.

JemMoHcTpauM.



OOpa3npl MIETOYHBIX U IIEJIOYHO3EMEIbHBIX MeTamioB. OOpa3lbl CIUIaBOB.
B3aumopenictBue HaTpus, JIUTUA U KaJlblUs ¢ BOAOW. B3aumonencrsue Hatpus U
MarHus ¢ KHACIOpoAoM. B3zaumoneicTteue MeTamioB ¢ HeMeTawutamu. [lomydenue
ruapokcuaos xenesa (I1) u (I11).

JlaGopaTopHble ONbITHI.

12. BzanmoneiicTBuE pacTBOPOB KUCIIOT U CoJiel ¢ MeTauiamu. 13. O3HakoMIIeHHE
¢ pynamu xenesa. 14. OkpalivBaHue NJIaMEHH COJSIMU ILIEJTOYHBIX METAJLIOB. 15.
B3anmopeiictBue kanpuus c Bojoi. 16.1lomydyeHme ruapokcuaa Kaiapuus M
UCCJIEJOBAHUE €0 CBOMCTB.

17. TlonydyeHue TUAPOKCHMIA AIOMUHUSA UM HCCIEIOBAHME €ro CBOMCTB. 18.
B3anmopeiictBue xene3a ¢ coiisiHOM kucimotoil. 19. IlomydeHuwe ruapokcuyioB
xenesa (1) u (IIT) u u3ydyeHue ux cBOMCTB.

IIpeameTHBIE pe3ybTATHI 00y4YeHUS

Yyamuics 10JKeH ymems:

UCIIOJIb30BaTh IPU XapaKTEPUCTHUKE METAUIOB M HX COCAUHEHUN IOHATHUSA:
«METaJUIbl»,  «psiA  AaKTUBHOCTH  METAUIOB»,  «UICJIOYHBIE  METaJUIbI»,
«IIETOYHO3EMEIIBHBIE  METAJUIb», HCIIONb30BaTh WX IIPU  XAPAKTEPUCTUKE
METAJUIOB;  JaBaTh  XAPAaKTEPUCTHKY  XUMHUYECKHX  DJIEMEHTOB-METAIJIOB
(LIETTOYHBIX METAJUIOB, MarHus, KaJblys, aJIFOMUHMS, JKEJI€3a) M0 UX IOJOKEHUIO
B Ilepmomuueckon cucreme xumudeckux i3nemeHToB J[. WM. MeHnneneeBa
(XuMHYeCKMi 3HAK, TMOPSAKOBBIM HOMEp, MEpUoJ, TIpylIa, MNOArpynna,
OTHOCHUTENbHAS aTOMHAsl Macca, CTPOCHHE atoma (3apsij sipa, YUCiIo MPOTOHOB U
HEHUTPOHOB B spe, OOIIEE YMCIO 3JEKTPOHOB, PACHPEIEICHUE 3JIEKTPOHOB IIO
AJIEKTPOHHBIM CJIOSIM), MPOCTOE BELIECTBO, (popmyna, Ha3BaHHUE M TUI BBICIIETO
OKCHJIa ¥ THIPOKCHUJIA);

Ha3bIBaTh COCAMHEHUS METAIIJIOB U COCTABIATh UX (HOPMYIIBI IO HA3BAHUIO;
XapaKkTepu30BaTh CTpOEHHE, oO0mue ¢(U3NYecCKue | XUMHUYECKHE CBOICTBa
IIPOCTBIX BEIECTB-METAJUIOB;

OOBSICHSITh 3aBUCHUMOCTh CBOMCTB (WJIM MpPEACKa3blBaTh CBOMCTBA) XMMHUUYECKUX

QJICMCHTOB-MCTAJIJIOB (paz[I/ch, MCTAJINIMYCCKUC CBOMCTBA DJICMCHTOB,



OKHUCJIMTEIbHO-BOCCTAHOBUTENIbHBIE CBOMCTBA 3JEMEHTOB) M 00Opa3yeMbIX HMH
COEIMHEHUN (KUCIOTHO-OCHOBHBIE CBOMCTBA BBICIIMX OKCHUJOB M THAPOKCHUIOB,
OKHUCJIMTEIbHO-BOCCTAHOBUTEIIbHBIE CBOMCTBA) OT moJjiokeHus B llepuognueckoii
CHUCTEME XMMHUYECKHUX djieMeHTOB [[. 1. MeHaeneena;

ONMKCHIBATh OOIIME XMMUYECKHE CBOMCTBA METAJNIOB C MOMOILBIO €CTECTBEHHOTO
(pycCKOTO WM POJHOIO) S3bIKA U SI3bIKA XUMUMU;

COCTaBJIAITh MOJICKYJISIDHBIE YPAaBHEHUsI PEaKLUM, XapaKTEPU3YIOLIMX XUMUYECKUE
CBOWMCTBA METAUIOB M HX COCAWHEHUN, a TaKXe DJECKTPOHHBIC YpaBHECHUS
IIPOLIECCOB OKUCIICHUS-BOCCTAHOBIICHUS,

YPAaBHEHUS DJIEKTPOJIMTUYECKONW JMCCOLMALMU; MOJIEKYJIAPHBIC, TIOJHBIE U
COKpAILICHHbIE MOHHBIEC YPABHEHHUS PEAKIUU C YYACTUEM IJIEKTPOJIUTOB;
YCTAHABJIMBATh IPUYUHHO-CIEACTBEHHBIC CBSA3M MEXAY CTPOCHUEM aToMa,
XUMHUYECKOW CBA3bIKO, TUIIOM KPUCTAJUIMYECKOM PEIIETKM METAUIOB U HX
COEIMHEHMH, X 00IUMHU PU3NIECKUMHU U XUMUYECKMH CBOMCTBaMU;

ONMUCBHIBATH XMMUYECKUE CBOMCTBA LIEJIOYHBIX U LIEJI0YHO3EMEIBHBIX METAIIIIOB, 4
TAK)KE aJIOMUHUSA U JKelle3a U UX COCIUHEHUH C IIOMOILBI0 €CTECTBEHHOI'O
(pyccKoro WM poJIHOTO) A3bIKa U A3bIKA XUMUH;

BBIIIOJIHATh, HAOJMIOAaTh W ONUCHIBATh  XUMHYECKMH  OKCHEPUMEHT IO
PAaCIO3HABAHNIO BAKHEUIINX KATHOHOB METAIIJIOB, TUAPOKCHUI-MOHOB;
DKCIIEPUMEHTAIBHO MCCIIEN0BATh CBOMCTBA METAJUIOB U MX COCIMHEHWH, pellaTh
JKCIEPUMEHTAIBHBIE 3a1a4H 110 TeMe «MeTans»;

OINMCHIBATh XUMHYECKHUI IKCIIEPUMEHT C TIOMOLIBIO €CTECTBEHHOI'O (PYCCKOIO WIH
POJTHOTO) SI3bIKA U A3BbIKA XUMHH;

IPOBOJUTH pacueThl MO XUMHUYECKHUM (QopMyjdaM M YpaBHEHHUSAM peakiui,

MMPOTCKAIINUX C YIaCTHUCM MCTAJIJIOB U UX COGI[HHGHHﬁ.

MertanpeaMeTHbie pe3yabTaThbl 00y4eHUs
Yyamuics 10JKeH ymems:
paboTaTh MO COCTaBJICHHOMY IUIaHYy, HCIOJIb3ysl HapsAly C OCHOBHBIMU U

JOTIOJIHUTENIbHBIE CPEACTBAa (CHPABOYHYIO JIUTEPATypy, CIOXKHbBIE MPUOOPHI,



cpeactea MKT); ¢ momoipio yuutenss oTOMpaTh ISl peleHUs YYEOHBIX 3ajay
HEO0OXOUMBIE CIOBAPH, IHIIUKIIONEUHU, CIIPABOYHUKH, DIIEKTPOHHBIC TUCKU;
COTOCTABJISITh U OTOMPATh MH(POPMALIHIO, TOTYUYCHHYIO U3 PA3IMYHBIX HCTOYHUKOB
(cyioBapu, SHIMKIIONEANH, CTPABOYHUKH, SJIEKTPOHHBIC TUCKH, ceTh HTEepHET);
MPEACTaBISATh UHPOPMAIUIO B BUJE TaOJIMI], CXEM, OMIOPHOTO KOHCIEKTa, B TOM
yucie ¢ npumeHennem cpencts UKT;

0o(OpMJISITH CBOM MBICITH B YCTHOW W MUCHMEHHOM pEYu C YYETOM CBOMX Y4EOHBIX
Y KU3HEHHBIX PEUEBBIX CUTYyallMid, B TOM 4yuciie ¢ npuMenenuem cpeacts MKT;
COCTaBJISITh PELIEH3UIO HAa TEKCT;

OCYILIECTBIIATH JOKA3aTEeIHCTBO OT MPOTUBHOTO.

Tema 2. IlpakTtukym 1. CBoiicTBa MeTAJJIOB M HX coenHennii (2 1)’

1. OcymiecTBieHrue ILENOYKH XUMHUUYECKHX TmpeBpaunieHuil. 2. Ilomyudenue wu
CBOWCTBAa COCAMHEHUN MeTa/uioB. 3. PelieHue >KCNEpUMEHTANIBHBIX 3a7a4 Ha
pacrio3HaBaHUE U MOJYYEHUE COEAUHEHUN METAJIIIOB.

IIpeameTHBIE pe3yIbTATHI 00y4YeHUS

Yyamuics 10JKeH ymems:

oOpariarbest ¢ J1abopaTOpHBIM 00OpPYIOBAaHUEM M HArpeBaTEIbHBIMUA MPUOOpaMH B
COOTBETCTBHH C MPABUJIAMU TEXHUKU O€30MaCHOCTH;

HAOIOaTh 3a CBOWMCTBAMHM METAIOB U HMX COCAMHEHHN U  SBICHUSAMH,
IPOUCXOASUIUMHU C HUMU;

OMUCHIBATh XUMUYECKUN IKCIIEPUMEHT C TTOMOILbIO €CTECTBEHHOIO (PYCCKOTO HIIH
POIHOTO) SI3bIKA U SI3bIKA XUMHHU;

JIeJIaTh BBIBOJBI IO PE3YJIbTAaTaM IIPOBEIEHHOIO SKCIIEPUMEHTA.
MeTanpeaMeTHbIe pe3yJibTAThI 00y4eHHsI

Yyamuics 10JKeH ymemas:

OTIpeNeNsITh, HWCXOAd W3 YydeOHOW 3amaud, HEOOXOIWMOCTh WCIOIb30BAHMS
HaOJFOICHUS WIIH DKCTIEPUMEHTA.

Tema 3. Hemerasibl (25 4)

OOmiast xapakTepUCTHKa HEMETAJUIOB: moJsiokeHue B Ilepmoamyeckoit cucreme

xumudeckux snemeHToB JI. M. MeHneneeBa,0COOEHHOCTH CTPOCHHUS aTOMOB,



anekTpooTpuniatenbHocTh  (D0) Kakmepa «HeMeTaumyHocTuy, psan 0.
Kpucrainmmueckoe cTpoeHME HEMETAUIOB — MPOCTBIX BEIIECTB. AJUIOTPONUS.
@®usnyeckue CBOKWCTBA HEMETAUIOB. OTHOCHUTENBHOCTH IOHATHH «METALI» H
«HEMETAJL.

Bonopoa.llonoxxenne Bomopoma B Ilepuoamyeckord CUCTEME XHMHUUYECKUX
anementoB JI. . MenneneeBa. CtpoeHne aromMa W MoJIeKyJbl. Dusznueckue u

XUMHYECKHUE CBOMCTBA BOJOPOJAa, €ro MOJYUYCHUC U IPUMCHCHUC.

1 Tlpu AByX4acOBOM IJIaHUPOBAHUU MPOBOJUTCS TOJIBKO MpaKkTHUeckas padota 3

Bonaa.

Ctpoenune Monekynbl. BomoponHas Xumudeckas CBsizb. PU3MYECKUE CBOWCTBA
BOJbl. AHOMAajauM CBOMCTB BOJbL. ['HiapoduiibHbie U THAPOPOOHBIE BEIIECTBA.
XuMHUYecKkrue cBoicTBa BoIbl. KpyroBopoT Boasl B mpupone. Bomgoouuctka.
Anpanus Boabl. beiToBhIe (GUIbTphl. MuUHEpanbHbie BOABI. JIMCTHITMpOBAaHHAS
BOJA, €€ MOJIIyYeHUE U IPUMEHEHUE.

OO0mas xapakTepuCTHKA raJIOreHOB.

Crpoenue aromoB. [IpocTeie BemiecTBa U OCHOBHBIE COEIUHEHHMS TaJIOI€HOB, UX
CBOKCTBA.

Kpatkue cBenenus o xiope, 6pome, ¢prope u one. [IlpuMeHeHne rajioreHoB U Ux
COEMHEHUI B HAPOJHOM XO3SMCTBE.

Cepa.

Crtpoenne aroma, alJOTPONHS, CBOWCTBA M TNPUMEHEHHE POMOUYECKON Cephl.
Oxkcuasbl cepbl (IV) u (VI), ux nmonydenue, cBoiictBa u npumeHenue. CepHas
KHCJIOTa M €€ COJIM, UX NPUMEHCHUE B HAPOJHOM Xx03gicTBe. lIpou3BoacTBO
CEPHOM KUCJIOTHI.

A30T.



CrtpoeHue aToMa U MOJIEKYJIbI, CBOMCTBA MPOCTOro BellecTBA. AMMHUAK, CTPOCHUE,
CBOMCTBa, MoiydyeHue u mnpumeHeHue. Cojld aMMOHMS, HX CBOWCTBAa H
npumenenue. Oxkcuast azora (II) u (IV).

A30THasi KUCJIOTa, €€ CBOMCTBA U NMpuMeHeHue. Hutpatbl U HUTPUTHI, podiemMa
UX COJIEpXKAHUS B CEIBCKOXO3IMCTBEHHOM MPOAYKIIMU. A30THBIE YI0OPEHUSI.
Docdop.

Crpoenue aroma, aqIoTpomus, CBoWcCTBa Oemoro u kpacHoro ¢docdopa, ux
npumeHnenre. OcHOBHbIe coenuHeHus: okcua (ocdopa (V) u oprodochopnas
kuciorta, hocharel. DochopHbie y10OpeHUSI.

Yraepoa.

Crpoenue atoma, auIOTpONus, CBOMCTBa Moaudukanmii, npuMeHeHue. OKCHIbI
yraepoaa (II) u (IV), ux cBoiictBa u npumeHenue. KapOoHaThl: KajabIUT, COJa,
MOTAalll, UX 3HAYCHHUE B MIPUPOJIC U KU3HU YEITOBEKA.

Kpemumni.

CrpoeHue aroma, KpUCTAJUIMYECKU KpPEMHHI, €ro CBOMCTBA M IPUMEHEHHE.
Oxcun kpemuust (IV), ero mpupoansie pa3HOBUAHOCTH. CHIIMKATHI. 3HAYEHUE
COCMHEHUN KPEMHHS B XKMBOM M HEXUBOM mpupoxe. [loHsaTne o cuimmkaTtHOU
IPOMBIIIJIEHHOCTH.

JdeMoHCTpaIUH.

OOpa3ipl  rajoreHoB — TNPOCTHIX BeEHIECTB. B3ammojelicTBHe TrajoreHoOB C
HATPHEM, C aTIOMUHUEM. BbITeCHEHHE XJI0poM Opoma MM MoJla U3 PaCTBOPOB UX
coneil. B3ammojeincTBue ceppl ¢ METaIaMd, BOJOPOJOM U KHUCJIOPOJIOM.
B3anmopenicTBue KOHIEHTPUPOBAHHOM a30THOM KUCIOTHI ¢ MeApto. [lornomenue
yIJIeM PacTBOPEHHBIX BEHIECTB WJIM Ta30B. BoccTaHOBIIEHHE MEAM M3 €€ OKCUIa
yraem. OOpasrpl MPUPOAHBIX COSAUHEHUN XJopa, cepbl, ¢ocdopa, yriepona,
kpeMHus. OOpa3ipl BAXKHEUITUX TSI HAPOTHOTO XO35HUCTBA CyIb(})aToOB, HUTPATOB,
KapOoHatoB, pocharoB. OOpa3Ikl CTEKIIA, KEPAMUKH, IIEMEHTA.

JlabopaTopHbIe ONbITHI.

20. Ilonyuenue u pacro3HaBanue Boaopoja. 21. MccnegoBanue moBepXHOCTHOTO

HATSKEHUS BOJIbl. 22.PacTBOpeHUE NepMaHTraHaTa Kajaus Wid MEIHOTO Kynopoca B



Boje. 23. I'mapartanusa o6e3BoxkeHHoro cynbbara menu (II). 24. Msrorosienue
TUIICOBOIO OTIEYATKA.

25. O3HakoMJieHHE C KOJIIEKIMEH OBITOBBIX (UIbTPOB. 26. O3HAKOMIICHHE C
COCTaBOM MHHEepaibHOW BOAbl. 27. KauecTBeHHass peakiusi Ha TajoreHu]-UOHBI.
28. Ilonydyenue m pacrno3HaBaHue Kuciiopona. 29. I'opeHne cepbl Ha BO3AyXE U B
kuciopoe. 30.CpoiicTBa paz0aBiieHHON cepHOM KHUCIOTHL. 31. M3yueHue cBOMCTB
ammuaka. 32. PacmosznaBanue coseii ammonwms. 33. CBoiicTBa pa30aBlIEHHOM
a30THOM KUCIOTHL. 34. B3auMoaeicTBUE KOHIIEHTPUPOBAHHON a30THOM KUCIOTHI C
menabto. 35. [N'openue dochopa Ha Bo3ayxe u B kuciopoze. 36. Pacno3znaBanue
docdaros. 37. 'openue yris B kuciopojae. 38. [lomydueHue yroabHON KUCIOTHI U
uzyueHue ee cBocTB. 39. I[lepexon kapOOHATOB B THAPOKAPOOHATHI.

40. Paznoxenue runpokapoonara Hatpus. 41. [TonyueHrne KpeMHEBOW KHUCIOTHI U

N3Y4YCHHUC CC CBOMCTB.

IIpeameTHBIE pe3yIbTATHI 00y4YeHUS

Yyamuics 10JKeH ymems:

UCIIOJIB30BAaTh IPU XapaKTEPUCTUKE METAUIOB U HUX COCIMHEHUN NOHSATHSA:
«HEMETAJUIbD», «TaJIOT€HbD), «AJUTIOTPOIHBIE BUIOU3MEHEHHUS, «KECTKOCTh BOABDY,
«BPEMEHHAsI KECTKOCTh BOJBD», «IOCTOSIHHASA JKECTKOCTh BOJBI», «OOIIas
AKECTKOCTh BOJIBI»;

JaBaThb  XapaKTEPUCTUKY XUMHUECKUX DJIEMEHTOB-HEMETAJIOB (BOAOPOJA,
TaJIOTeHOB, KHCIOPOJa, Cepbl, a30Ta, (ocdopa, yriaepoga, KpeMHHUs) IO HUX
nonoxenutro B Ilepuomauueckoit cucreme xumuueckux dnmemeHtoB J[. .
MeHnneneeBa (XMMHYECKUWA 3HAK, TMOPSAIKOBBIM HOMEp, IMEpUOJ, Tpymia,
MOATPYIIa, OTHOCUTEIbHASA aTOMHAsi Macca, CTpPOCHHUE aToMa (3apsij siapa, Yhciio
MPOTOHOB W HEUTPOHOB B sApe, OOIIEe YUCIO SIEKTPOHOB, pacHpeeieHue
AJIIEKTPOHOB TIO JICKTPOHHBIM CJIOSIM), TPOCTOE BEIIECTBO, GOpMya, Ha3BaHUE W
THUII BBICILIETO OKCHJIAa U TUAPOKCUAA, (hOpMyJia U XapaKTep JIETy4ero BOAOPOAHOTO
COCJIMHCHUSA);

Ha3bIBaTb COCAMHCHUA HCMCTAJIOB M COCTAaBIATh UX (bOpMYJ'II)I I1I0 Ha3BaHHIO,



XapaKTepu3oBaTh CTpOeHUEe, oOmue (U3MUYEeCKue U XHMHYECKHE CBOMICTBa
MPOCTHIX BEIECTB-HEMETAIIIOB,;

OOBSICHSITh 3aBUCHUMOCTh CBOWCTB (WJIM MpPEACKa3bIBaTh CBOMCTBA) XUMHUUYECKUX
AJIEMEHTOB-HEMETAUIOB  (paguyC, HEMETAJUIMYECKUEe CBOWCTBA  AJIEMEHTOB,
OKHCITUTEIbHO-BOCCTAHOBUTEILHBIE CBOMCTBA AJIEMEHTOB) M 00pa3yeMbIX HMU
COeIMHEHUN (KHUCIOTHO-OCHOBHBIE CBOMCTBA BBICHIMX OKCUIOB M THIPOKCHIIOB,
JETy4uX  BOJOPOAHBIX  COCIAMHEHUH,  OKHUCIHUTEIHbHO-BOCCTAHOBUTEIIbHBIC
CBOMCTBa) OT mosioxkeHus B [leproauueckoil cucteMe XUMUYECKUX dJIeMeHTOB /JI.
H. Menpgeneena;

OMUCHIBATH OOIINE XMMUYECKHE CBOMCTBA HEMETAJIJIOB C MIOMOIIBI0 €CTECTBEHHOT'O
(pycCKOTO MJIM POJTHOTO) SI3BIKA U A3bIKA XUMUH,

COCTaBJISITh MOJIEKYJISIPHBIE YPAaBHEHUS PEAKIIUN, XapaKTePU3YIOIIUX XUMUYCCKUEC
CBOMCTBAa HEMETAJJIOB M WX COCAMHEHUM, a TaKkXKe HJICKTPOHHBIC YpaBHEHMUSI
IPOIIECCOB OKUCIICHUS-BOCCTAHOBIICHNUS,

YpaBHEHHSI DJEKTPOJIMTUYECKONW IUCCOLMAIMK; MOJEKYJSIpHbIE, TIOJHBIE WU
COKpAIllEHHbIE NOHHBIE YPABHEHMSI PEAKIIH C YJaCTHEM DJIEKTPOJIUTOB;
YCTaHABIMBATh TMPUYMHHO-CIEJACTBEHHBIE CBSI3M MEXAY CTPOCHHUEM aToMma,
XUMHYECKOM CBS3bIO, TUIIOM KPUCTAJUIMYECKOW pEIIeTKH HEMETAIOB U HX
COCIMHEHUMN, X OOIMMH (PU3NYECKUMH U XUMUYECKUMH CBOMCTBAMU;

ONMKCHIBATh XUMHUUYECKHE CBOMCTBA BOJIOPO/Ia, FAJIOTC€HOB, KUCIOPO/a, CEPhI, a30Ta,
docthopa, rpadura, anmaza, KpPEeMHHS W HX COCIAMHCHUH C ITOMOIIBIO
€CTECTBEHHOT0 (PYCCKOT0 WJIM POJHOTO) SA3bIKA U A3bIKA XUMHH;

OMHUCHIBATH  CIOCOOBI ~ YCTPaHEHUsS  JKECTKOCTM  BOABI WU BBINOJHATH
COOTBETCTBYIOIINN UM XUMUUYECKUN SKCIIEPUMEHT;

BBIMIOJIHATh, HAONMIOaTh W  ONHUCHIBAaTh XUMHYECKUM  DKCIEPUMEHT IO
pacro3HaBaHWIO MOHOB BOJOPOJA U aMMOHMS, Cyib(daT-, kKapOOHAT-, CHUIIUKAT-,
docdar-, xsmopua-, OpoMuI-, HOIHI-HOHOB;

AKCHEPUMEHTAIBLHO HCCIIEI0BAaTh CBONCTBA METAUIOB U MX COCAUHEHUN, periaTh

OKCIICPUMCHTAJIBHBIC 3a1a4U I10 TCMC «HGMGT&J’IJ’IH»;



OMUCHIBATh XUMUYECKUM IKCTIEPUMEHT C TTOMOIIbIO €CTECTBEHHOIO (PYCCKOTO WIIH
POJIHOTO) SI3bIKA U SI3bIKA XUMHU;

MPOBOJUTH pacyeThl MO XUMHUYECKUM (OpMyllaM U YpaBHEHUSIM peaKIlui,
MPOTEKAIOIINX C YYACTUEM HEMETAIUIOB U UX COCAUHEHUM.

MeTtanpeaMeTHbie pe3yabTaThbl 00y4eHUs

Yyamuncs A0JKeH ymems:

OpraHU30BBIBATh Y4YeOHOE B3aUMOJACHCTBHE B TpyIme (pacnpenensiTb poJIH,
JIOTOBApUBATKLCSA JIPYT C IPYTOM U T. 11.);

npeaBUIETh (TPOTHO3UPOBATH) MOCIIEICTBUS KOJIJIEKTUBHBIX PELICHUI;

NOHUMAaTh TNPUYMHBI CBOEr0 HEyClexa W HaXOJUTh CHOCOOBI BBIXOJA U3 ITOU
CUTYyallUH;

B JIMAJIOTE C YYHUTEJIEM YUYUThCS BbIpaOaThIBaTh KPUTEPUU OIICHKHU U OMPEICIAThH
CTETNEeHb YCTEITHOCTH BBITIOJIHEHUSI CBOEH pabOTHl M pabOTHl BCEX, UCXOMAS W3
UMEIOIINXCSI KPUTEPHUEB, COBEPIICHCTBOBATh KPUTEPUU OLICHKH U TMOJb30BaTHCA
UMU B XOJI€ OLICHKH U CAMOOLICHKU;

OTCTauBaTh CBOKO TOUKY 3PEHUSI, apTYMEHTUPYS €€;

MOJITBEPKIATH APTYMEHTHI (haKTamu;

KPUTUYHO OTHOCHUTBCSI K CBOEMY MHEHHUIO;

CIylIaTh JAPYTUX, MBITATbCA MPUHUMATh JIPYTYI0 TOUYKY 3pEHHS, OBITh TOTOBBIM
U3MEHUTH CBOIO TOUKY 3PEHUS;

COCTaBIIATH pedepaT Mo onpeneaecHHon Gopme;

OCYILIECTBIIATH KOCBEHHOE PA3JCIUTEIILHOE TOKA3aTEIbCTRO.

Tema 4. Ilpaktuxym 2. CBoiicTBa coennnennii HemeTawios (3 1)t

1. Pemenue skcnepuMeHTaNbHBIX 3aAady no teme «lloarpymnma ramaoreHoB». 2.
Pemienne skcnepumenTtanpHbiXx 3amady no teMme«lloarpymma kucnopoma». 3.
Pemenne skcniepumeHTanbHbiX 3agad no teMe «lloarpynma asorax». 4. Pemenue
JKCIIEpPUMEHTANbHBIX 3amad nmo teme «lloarpymnma yriepoma». 5. Ilomydenwue,

CO6I/IpaHI/Ie M paCIllIO3HaBaHUC Ira30B.

IIpeameTHBIE pe3yabTATHI 00y4YeHUs



Yyamuiics 10/2KeH ymems.

oOpaiatbest ¢ 1abopaTopHbBIM 000PY/IOBAHMEM M HArpeBaTEIbHBIMU MTPUOOpPaMHU B
COOTBETCTBHH C MPABUIIAMU TEXHUKU O€3011aCHOCTH;

HaOMIoaTh 3a CBOMCTBAMM HEMETANIOB W HUX COEAMHEHUW U SBICHUSMH,
MIPOUCXOIAIIAMHA C HUMU;

OMKCHIBATh XUMHUYECKHUI IKCIIEPUMEHT C TIOMOUIBIO €CTECTBEHHOTO (PYCCKOIr0 WIH
POJTHOTO) SI3bIKA U SI3bIKA XUMHH,

JIeN1aTh BBIBOIBI 10 pe3yJIbTaTaM MPOBEIECHHOIO SKCIEPUMEHTA.
MeTanpeaMeTHbIe pe3yJbTaThl 00y4eHH s

Yyamuncs 10JKeH yMems:

ONpeNeNsTh, HWCXOIsi U3 Yy4yeOHOM 3amaud, HEOOXOJUMOCTh HCHOJIb30BAHUS

HAOJIIOJICHUSI WJIH SKCIIEPUMEHTA.

1 Ilpu nByx4acoBOM IJIAHUPOBAHHUH MPOBOISTCS TOJIBKO MpaKTUUECKUe padoTsl 1, 2 u 5.

Tema 5. O0001IeHMe 3HAHUI IO XUMHH 32 KYPC OCHOBHO# HIKOJIBI.
IToaroroBka

K rocyaapcreeHHoii urorosoii arrecranuu ('MA) (10 4)

ITepnonnueckuit 3akoH u Ileprognueckas cucteMa XUMHYECKUX sneMeHToB Jl. U.
MenpneneeBa. ®U3NUECKUN CMBICI IOPSAJKOBOIO HOMEpA 3JIEMEHTA, HOMEPOB
nepuojia W TPYMIbl. 3aKOHOMEPHOCTH HW3MEHEHHUSI CBOMCTB 3JIEMEHTOB M HX
COCMHEHUN B IMIEPUOJIaX U TPyIIax B CBETE NPEACTABICHUNA O CTPOCHUU ATOMOB
3JIEMEHTOB.

3HaueHUe TMEPUOJMYECKOTO 3aKOHA. BHIbBl XUMHUYECKHX CBSI3€M U THIIBI
KPUCTAJUIMYECKUX PEUIETOK. B3anMOCBA3b CTPOCHUS W CBOWCTB BEIIECTB.
Knaccupukanusa XUMUYECKMX peaklUHMil MO pa3auyHbIM MpU3HAKaM (YUCIO U
COCTaB pearupymommnx U 00pa3yoimnxcs BEIIECTB; HATUYNE

rpaHuipl pazaena ¢az; TemioBoM >(@eKT; HW3MEHEHHE CTEeNeHEH OKUCICHUS

aTOMOB; HCIOJIb30BAHHUE KaTaln3aTopa; HampablieHHe mpoTtekanus). CKOpOCTb



XUMHYECKUX peakuuid U (pakTopsl, Biugromue Ha Hee. OOpaTUMOCTh XUMUYECKUX
peakuuii U crnocoObl CMEIIEHHUS] XUMUYECKOTO PAaBHOBECHS.

IIpocTeie M cnoXHBIE BellecTBa. MeTamibl M HEMETaUIbl. | €eHETHYECKHE PsIbl
MeTajia, HeMeTajula U MepexoHoro Meramia. OKCUABIM THAPOKCUIBI (OCHOBAHUS,
KHUCIIOTBI, aM(pOTEepHbIE THAPOKCUBI), conid. VX cocraB, Kinaccupukauus u ooume

XHUMHYECKHE CBOMCTBA B CBETE TCOpUHn BHCKTpOJII/ITI/I‘ICCKOﬁ AUCCOUAITHMH.

JIMYHOCTHBIE pPe3yabTAThI 00y4eHU s

Yyuanuiics 10JIKeH:

3HAMb U HOHUMAMb. OCHOBHBIC UCTOPUYECKHUE COOBITHSI, CBI3aHHBIE C Pa3BUTHEM
XUMHUU U OOIIECTBA; JOCTIKCHHUS B 00JIACTH XMMHH W KYJIbTYpHBIE Tpaaulivu (B
YaCTHOCTH, HAy4HbIC TPAJUIIUHM) CBOCH CTpaHbI, OOIIEMUPOBBIC IOCTH)KCHUS B
00J1acTU XUMHH; OCHOBHBIE MIPUHIIMIIBI ¥ TIPaBUJIa OTHOIICHUS K TIPUPOJIC; OCHOBBI
3JI0POBOTO 00pa3a KU3HH M 3JJ0POBhECOEPETAIOITNX TEXHOJIOTHIA;

paBWia TOBEJICHUS B YPE3BBIUANHBIX CUTyallUsIX, CBSI3aHHBIX C BO3/IEHCTBHEM
Pa3IMYHBIX BEIIECTB; OCHOBHBIC MTpaBa U 0053aHHOCTH IpakJaaHUHA (B TOM YHCIIe
y4alerocsi), CBS3aHHbIE C JIMYHOCTHBIM, NPO(PECCHOHATBLHBIM W KU3HECHHBIM
CaMOOIIPEICIICHUEM;

COIMATBHYIO 3HAYMMOCTD U COCPIKaHUE PO ECCHid, CBA3aHHBIX C XUMHECH;
UCnbImMbléamsy. 4YYBCTBO TOPJAOCTH 3a POCCHUUCKYIO XUMHYECKYI0 HAyKy U
YBaXCHUE K UCTOPUM €€ PA3BUTHUA; YBAKECHUE U NMPUHATHUE NOCTHKECHUN XHUMHUH B
MHupe; J000Bh K NPHUPOJIC; YBAKCHHE K OKPYKAIOMUM (yJaIlUMCS, YIUTEISIM,
pOAUTENSAM U Jp.) — YMETh CIYIIAaTh W CJBIIATh MapTHEpa, MpU3HABATh IMPaBO
KakJ0TO Ha COOCTBEHHOE€ MHEHHUE, PUHUMATh PEIICHUS] C YYETOM IO3UIUNA BCEX
YYaCTHUKOB; YYBCTBO MPEKPACHOTO M JCTETUYECKHX YYBCTB HAa OCHOBE
3HAKOMCTBAa C MHMpPOM BEIIECTB M WX NOPEBPAIICHUN; CAMOYBLKEHHE U
SMOIMOHAJILHO-TIOJI0KUTEIBHOE OTHOIIIEHHE K ce0e;

npu3Hagamos: I1ECHHOCTH 370POBbS (CBOETO M APYTrUX JIOAEH); HEOOXOIMMOCTH

CaMOBBIPAKXCHHUA, CaMOpCalin3al, COMUAJIbHOIO IIPU3HAHMA,



0co3Hagamp: TOTOBHOCTH (MM HETOTOBHOCTb) K CAMOCTOSITENIbHBIM MOCTYIKaM U
JEUCTBUSAM, OTBETCTBEHHOCTD 33 UX PE3YJIbTATHl; TOTOBHOCTh (MM HETOTOBHOCTB)
OTKPBITO BBIPAXKAaTh W OTCTAaWBaTh CBOKO IO3ULMI0O M KPUTUYHO OTHOCHUTBCH K
CBOMM IOCTYIIKaM;

npoOA6AAMb: OSKOJIOTMYECKOE CO3HAHUE; J00pOXKENaTeNbHOCTh, JOBEpUE W
BHHUMATEJIBHOCTh K JIOASM, TOTOBHOCTh K COTPYAHHYECTBY M ApykKOe€, OKa3aHUIO
NOMOILIM TeM, KTO B Hell HykJIaercs; OOOOIIEHHbIN, YCTOWYMBBIA WU
n30upaTeNbHbI TTO3HABATEIbHBIM MHTEPEC, UHUIMATUBY U JHOO03HATEIBHOCTH B
U3YYEHUN MHUpa BELIECTB M PEAKLMI; LEJICYCTPEMIEHHOCTh U HACTOMYMBOCTH B
JOCTUXKEHUU 1eJiell, TOTOBHOCTh K MPEOJOJICHUI0 TPYIHOCTEH; yOEKIEHHOCTh B
BO3MOKHOCTU TO3HAHUS MPUPOJIbI, HEOOXOAUMOCTH Pa3yMHOTO HCIOIb30BaHUS
JOCTHKEHUN HAYKU Y TEXHOJOTUH ISl pa3BUTHsI OOIIECTBa;

ymemp: YCTAaHABIIMBAThH CBS3b MEXKAY LENbI0 U3YUEHUS XUMHUU U TEM, JJISI YETO
OHa OCYIIECTBIAETCS (MOTHBAMH); BBINOJHATE KOPPUTHPYIOIIYIO CaMOOLEHKY,
3aKJIIOYAIONIYIOCS B KOHTPOJIE 3@ IIPOLIECCOM M3Yy4YEHUS XUMHUU U BHECEHUU
HEOOXOJAMMBIX KOPPEKTHBOB, COOTBETCTBYIOLIMX 3TallaM M CIoco0aM H3y4eHUs
Kypca XHMMHH; BBIIIOJHATE PETPOCIEKTUBHYIO CaMOOLEHKY, 3aKIIIOYAIOLIyIOCsS B
OLICHKE IIpolecca M pe3yJbTara H3y4EeHUs Kypca XHMHUU OCHOBHOM IIKOJIBI,
IIOIBEJICHUN UTOI'OB HA OCHOBE COOTHECEHUS LIEJIEU U PE3yJIbTaTOB;

CTPOUTH >KU3HEHHBbIE M Mpo(decCHOHANbHbIE IUIaHBI C YYETOM KOHKPETHBIX
COLIMAIIbHO-UCTOPUYECKUX,  IOIUTHYECKMX M  OKOHOMMYECKHX  YCIOBHUU;
OCO3HaBaTh COOCTBEHHBIE IEHHOCTH U COOTBETCTBUE UX

IIPUHUMAEMBIM B JKM3HH PELICHMSAM; BECTH IMAJIOI HAa OCHOBE DPAaBHOIPABHBIX
OTHOILIEHHUW M B3aMMHOI'O YBaXXCHUs; BBIIECIATh HPABCTBEHHBIN ACIEKT IOBEACHUS
U COOTHOCHUTH MOCTYNKH (CBOM W APYrHX JIIOJIEM) U COOBITHS C MPHUHSATHIMHU
OTUYECKMMHU HOPMaMH; B IpeJeiax CBOMX BO3MOYKHOCTEW IPOTHUBOJECHCTBOBATH
JNEUCTBUSIM W BIUSHHSAM, MPEACTABIAIOLIIMM YIpo3y JKM3HM, 310POBBIO U

0€30MacHOCTH JTUYHOCTH U OOIIIECTBA.



Ilnanupyembie pe3yabTaTbl 00y4eHUs

BpInyCKHUK HAy4YHTCH:

* ONHUCHIBATH CBOMCTBA TBEPIBIX, KUIKHUX, Ia3000pa3HbIX BEILECTB, BBIICISSA
UX CYILIECTBEHHBIE IPU3HAKY;

* XapaKTepHU30BaTh BEIIECTBA [0 COCTaBy, CTPOEHHIO M CBOMCTBaw,
yCTaHABJINBAaTh IIPUYNUHHO-CJIEICTBEHHBIE CBSA3U MEXKIY JTAHHBIMU
XapaKTEPUCTUKaMU BEILIECTBA;

* pacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKUX MOHATHA «aTOM», «MOJIEKYJIay,
«XAMHUYECKUM  DIIEMEHT», «IPOCTOE  BELIECTBO», «CI0XHOE  BEIIECTBOY,
«BAJEHTHOCTBY», UCIOJIb3Ysl 3HAKOBYIO CUCTEMY XUMUU;

* n300pakaTh COCTAB MPOCTEHIINX BEIIECTB C TOMOIIBI0 XUMUYECKUX (HOPMYIT
U CYIIIHOCTh XUMHYECKUX PEAKIIMI C MOMOIIBbI0 XUMUYECKUX YPAaBHEHUI;

* BBIYUCJISATh OTHOCUTEJIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MaccChl BEILECTB, a
TaKXX€ MAacCOBYIO JIOJI0 XHMHYECKOTO 3JIEMEHTAa B COCIAMHEHHUSX JUI1 OLEHKU UX
IIPAKTUYECKON 3HAUUMOCTH;

* CPaBHMBATH 110 COCTaBY OKCHU/Ibl, OCHOBAHUSI, KACIIOTHI, COJIH;

* KJIIaCCU(PUIIUPOBATH OKCUIBI U OCHOBAHUS 10 CBOMCTBAM, KHCIOTHI U COJIH TI0
COCTaBYy;

* MMOJIK30BATHCA JTAOOPATOPHBIM 000PYOBAHUEM U XUMHUUYECKOU MOCYI0M;

* IPOBOAUTH HECTIOKHBIE XUMUUECKHE ONBITHI U HAOIIOACHUS 32 U3MEHEHUSIMU
CBOICTB BEILECTB B MPOLECCE MX MPEBPAILECHUN; COOIIOAATh MPAaBHUIA TEXHUKH
0€30MMacHOCTH MIPU MPOBEICHUHU HAOIIOACHHUN U OTIBITOB;

* pa3nuyYaTh  OKCIEPUMEHTAJIBHO  KHUCIOTBI M INEJIOYM,  IOJB3YsCh
MHAMKAaTOPaMH; OCO3HABATh HEOOXOAUMOCTh COOJIIO/IEHUSI Mep 0€30MacHOCTH MPHU
oOpallleHuH C KUCIOTAMHU U IIeI0YaMHu.

* pacKpbIBaTh CMbICI nepuoandeckoro 3akona /. . Menneneena;

* OIIMCHIBATh U XapaKTepHU30BaTh TAOJUYHYIO (hOPMY NMEPUOTUUECKON CUCTEMBI

XHUMHNYCCKUX JJICMCHTOB,



* XapaKTEpPU30BaTh COCTAB ATOMHBIX SIIEP U PacCHpe/IeTICHUE YHUCIIa HIEKTPOHOB
M0 DJIEKTPOHHBIM CJIOSIM aTOMOB XHMHUYECKHX 3JEMEHTOB MalblX IEPHUOIOB
MEPUOANYECKON CUCTEMBI, & TAKIKE KaJTUsl U KaIbIus;

* pa3nuyaTh BHUJIbI XUMHUYECKON CBSI3U: MOHHYIO, KOBAJEHTHYIO MOJISIPHYIO,
KOBAJICHTHYIO HEMOJIAPHYIO U METANIMYECKYIO;

* u300pakaTb 3JEKTPOHHO-UOHHBIE (OPMYINIBI  BEHIECTB, OOPa30BaHHBIX
XUMUYECKUMU CBSI3SIMU PA3HOTO BUJIA;

* BBISIBJISITh 3aBUCHMOCTh CBOMCTB BEIIECTB OT CTPOCHHS MX KPUCTATUIMUECKUX
PEIIETOK: HOHHBIX, AaTOMHBIX, MOJIEKYJISIPHBIX, METANTUYECKUX;

* XapaKTEepU30BaTh XUMHYECKHE DJIEMEHThl M HMX COCJUHEHUS Ha OCHOBE
MOJIOXKEHUSI DJIEMEHTOB B MEPUOJIUYECKON CUCTEME U OCOOECHHOCTEW CTPOCHMS MX
aTOMOB;

* XapaKTEepPU30BaTh HAYYHOE U MUPOBO33PEHUYECKOE 3HAUCHUE TIEPHOTUIECKOTO
3aKOHA M MEePUOAMYECKON cHCTeMbl XuMuuyeckux anemeHTtoB [[. . Menneneena;
* OOBSCHATh CYTh XUMHUYECKHUX MPOIECCOB M HMX MPUHIUMIHAIBHOE OTIUYUE OT
(bU3UIECKUX;

* Ha3bIBaTh MPU3HAKU U YCIOBUS MPOTEKAHUS XUMUYECKUX PEaKIIHil;

* YCTAaHABJIMBATh MPUHAJIC)KHOCTh XUMHUUYECKOM PEAKIUU K OMpEAeIEHHOMY
TUIy TI0 OAHOMY M3 KJIacCHU(UKAIMOHHBIX MPU3HAKOB: 1) MO YMCIYy U COCTaBY
UCXOJHBIX BEIIECTB W MPOJIYKTOB PEAKIUU (PEaKIMU COCIUHEHHUS, PA3IIOKECHHUS,
3aMelneHnss 1 oOMeHa); 2) MO BBIJCICHHUIO WM TOTJIOMIEHUIO TETUIOTHI (peaKiuu
IK30TEPMHUUECKUE U DHIOTEPMHUYECKHE); 3) 0 M3MEHEHHUIO CTENCHEH OKHCIICHHS
XUMUYECKUX DJIIEMEHTOB (pEaKIUu OKHUCIUTEIbHO-BOCCTAHOBUTENbHBIE); 4) MO
o0paTUMOCTH TpoI1iecca (peakiuu 00paTuMble U HEOOPATUMBIE);

* COCTaBJISITh YPABHEHHUSI DJIEKTPOJIUTHUECKON JUCCOLMALIMK KUCIIOT, IIeJI0YEH,
COJIEH; MOJIHBIE ¥ COKPAILIEHHbIE HOHHBIE YPABHEHUS peaKIuii OOMEHa; ypaBHEHHUS
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN;

* IPOrHO3UPOBATH MPOAYKTHl XUMHUUECKUX peakuuil no ¢hopmyiiam/Ha3BaHUSIM
HCXOJIHBIX BELIECTB; OIMPEIEsATh UCXOAHBbIE BEUIECTBA MO (hopMysiam/Ha3BaHUSIM

MPOAYKTOB pPEaKIINK;



* COCTaBJIATh YPAaBHEHMSI PEAKIIMI, COOTBETCTBYIOIIUX MOCIEA0BATEIILHOCTH
(«1Iemoukey) MpeBpalleHNii HEOPraHUUYECKUX BEIIECTB PA3IMUHbBIX KIIACCOB;

* BBISIBISITh B MPOLIECCE IKCHEPUMEHTA MNPU3HAKHU, CBHUAECTEIBCTBYIOIIHE O
MPOTEKAaHUHM XUMUYECKON PEaKInu;

* IPUTOTOBJIATH PACTBOPBI C ONPEAEIEHHOW MAaCcCOBOM 10JIEW pacTBOPEHHOIO
BEILIECTBA;

* ONPEACNATh XapakTep Cpelbl BOAHBIX PACTBOPOB KHUCIOT W IIEIOYEH IO
U3MEHEHUIO OKPACKU UHIUKATOPOB;

* IPOBOJIUTH KAYECTBEHHBIC PEAKIUM, MOATBEPKIAAIONIME HAIUUYUE B BOIHBIX
pacTBOpax BEUIECTB OTACIbHBIX HOHOB

* ONpEACNATh MPUHAMICKHOCTh HEOPraHMYECKHX BEIIECTB K OJHOMY U3
W3YUYEHHBIX KJIACCOB/TPYII: MeETaulbl W HEMETaUlbl, OKCHJbl, OCHOBaHWUS,
KHUCJIOTBI, COJIU;

* COCTaBJIATH (DOPMYJIBI BEIIECTB 1O UX HA3BAHUSM;

* ONPEIENATh BAJICHTHOCTh U CTENEHb OKUCJIEHUS 3JIEMEHTOB B BEIIECTBAX;

* COCTaBJIATh (POPMYJIBI HEOPTaHMYECKUX COCAMHEHHM IO BaJIEHTHOCTAM U
CTETeHSIM OKHCIICHUS DJIEMEHTOB, a TaKXKe 3apsaM MOHOB, YKa3aHHBIM B Ta0JIUIIE
PacTBOPUMOCTH KHCJIOT, OCHOBAHUH U COJIEH;

* OOBSCHATH 3aKOHOMEPHOCTH W3MEHEHUS (PU3NYECKUX ¢ XUMUYECKHUX
CBOMCTB MPOCTBHIX BEIIECTB (METAUIOB M HEMETAJJIOB) U UX BBICIIUX OKCHIOB,
00pa30BaHHBIX AJIEMEHTAMHU BTOPOTO U TPETHETO MEPUOJIOB;

* Ha3bIBaTh OOIIME XMMHYECKUE CBOMCTBA, XapaKTEpPHBIC IS TPYIIT OKCHUIOB:
KHUCJIOTHBIX, OCHOBHBIX;

* Ha3pIBaTh OOIIME XWMUYECKHE CBOWCTBA, XapaKTEpHBIC I KaXKIOTO W3
KJIACCOB HEOPTaHWYECKUX BEIIECTB: KUCIIOT, OCHOBAHHM, COJICH;

* IPUBOJAUTHh MPUMEPHI PEAKLNN, MOATBEPXKAAIOIMMNX XUMHYECKHE CBOMCTBA
HEOPraHUYECKUX BEUIECTB: OKCUAOB, KUCIOT, OCHOBAHUM U COJIEH;

* ONPEACNATh  BEIIECTBO-OKUCIUTENIb W  BEIIECTBO-BOCCTAHOBUTEIb B

OKHUCJIINTCIBbHO-BOCCTAHOBUTCIIbHBIX PCAKIINAX,



* COCTaBJISITh OKUCIUTENIbHO-BOCCTAHOBUTENBHBIN OanaHC (i1 HM3Yy4YEHHBIX
peakIuii) Mo MpeyIoKEeHHBIM CXeMaM pPeaKIui;
* IPOBOJUTH J1TA0OPATOPHBIE OMBITHI, MOITBEPKIAIOIINE XUMUYECKUE CBOMCTBA

OCHOBHBLIX KJIACCOB HCOPTAHUUYCCKUX BCHICCTB,

Boinycknuk noayuum 803mMo0iCHOCMb HAYUUMbCA:

* 2PAMOMHO 0OPAWAMBCA C BEUYECMBAMU 8 NOBCEOHEBHOU HCUZHIL,

* 0co3Hasamb  HeoOX00UMOCMb  COONOOeHUsT  NPABUNl  IKOJN0CUYECKU
be30nacHo020 nogedenUs 8 OKpydcarouell NPUpooHol cpeoe;

* NOHUMAMb  CMbICA U HeoOXoo0uMocmv  CcOOM0O0eHUs  NPeONnUCaHUl,
npeonazaemvix 8 UHCMPYKYUsX no UCNOIb30BAHUIO JIeKaAPCMeE, CPpeocms 0bimosoll
Xumuu u op.;

* UCNONBL308AMb  NPUOOpeménHble  Kalouesble  KOMNEMEeHMHOCmU  npu
BbINOJHEHUU UCCTIe008AMENbCKUX NPOEKMO8 NO U3VHEeHUI0 C80UCmS8, CNnocobos
NOLYYeHUsl U pACNO3HABAHUSL BeUieCTNE;

* Pa3BUBAMb KOMMYHUKAMUBHYIO KOMNEMEeHMHOCMb, UCHOAb3Y CPeOCmed
YCMHOU U NUCOMEHHOU KOMMYHUKAYUU npu pabome ¢ MeKCmamu Y4eOHuka u
OONOTHUMENLHOU — TUMEPAmypol,  CAPAGOUHLIMU — MAOIUYAMU,  NPOGIAMDb
20MOBHOCb K VBANCEHUI) UHOU MOYKU 3PeHUsl Npu 00CYHCOeHUU pe3yibmamos
8bINOJHEHHOU pabombl;

* 00BEKMUBHO —OYEHUBAMb UHPOPMAYUIO O Gewecmeax U XUMUYECKUX
npoyeccax, Kpumu4ecku OMHOCUMbCS K  NCEBOOHAYYHOU  UHGopmayuu,
Hed0bpOCco8eCmHOl peKiame, Kacaouelcs UCNOIb308AHUSL PA3TUYHBIX 6eUeCE.

* 0CO3HABAMb  3HAYEHUe MEeOPeMmU4ecKux 3HAHUU Oas  NPAKMU4ecKou
oessmenbHOCmU Yel06eKd;

* OnuUCLIBAMb  U3YUEHHble O00beKmbl KAK CUCMEeMbl, HNPUMEHSAS JO2UKY
CUCTMEMHO20 AHATU3A,

* NPUMEHAMb  3HAHUA O 3AKOHOMEPHOCWAX  Nepuooudeckou  cucmembl
XUMUYECKUX DJIeMEeHMOo8 Ol 00BACHEHUs. U NPeO08UOEHUs CBOLICNE KOHKPEMmHbIX

eeujecms,



* paseueamv UHGOPMAYUOHHYIO KOMNEMEHMHOCb NOCPEOCMBOM YanyOaeHus
3HaHUuti 06 UCMOPUU CMAHOBNIEHUS XUMUYECKOU HAYKU, €€ OCHOBHbIX NOHAMUL,
nepuoouyecKo20 3aKOHA KAK 00HO20 U3 8ANCHEUUUUX 3AKOHO8 NPUpOoObl, d MAKH#Ce
0 COBPEMEHHBIX O0CMUNCEHUAX HAYKU U MEXHUKU.

* cOCmagaimos MOJEKYIAPHbIE U NOJIHbIE UOHHbIE YPABHEHUS NO COKPAUWEHHBIM
UOHHBIM YPABHEHUAM,

* NPUBOOUMb  NPUMEPLL  PeaKyuu, NOOMEEPHCOAIUWUX — CYUeCmMBOBAHUE
83AUMOCBA3U MEHCOY OCHOBHBIMU KIACCAMU HEOP2AHUYECKUX BeLYeCmB;

* NPOCHO3UPOBAMb  pe3yIbMmamsl 8030€lUCMBUs.  PA3IUYHBIX (DaAKmMopos Ha
U3MeHeHUe CKOPOCU XUMUYECKOU peaKyuu,

* NPOCHO3UPOBAMb  pe3yIbMmambl 8030€lCMBUs.  PA3IUYHBIX (DaAKMOpos Ha
cMeujeHue XUMU4ecko20 paeHo8eCUs.

* NPOCHO3UPOBAMb XUMUYECKUE CEOUCMEA GeUecms HaA OCHOBE UX COCmasa U
CMpoeHusi,

* NPOCHO3UPOBAMb CNOCOOHOCMb Beuiecmea NpPosAGIamb OKUCTUMEbHbIE UIU
80CCMAHOBUMENLHBIE CBOUCMEA C YUEMOM Cmeneneu OKUCIAeHUs IeMeHmOos,
BX00AUUX 8 €20 COCAas;

* GLIAGNAML  CYWECMBOBAHUE  2eHEMUYECKOU  83aUMOCEA3U  MedHcoy
gewecmeamiu 8 psoy. NPoCcmoe 8euiecmeo — OKCUO — 2UOPOKCUO — COJIb;

* Op2anU308b16aMb, NPOBOOUMb VYEHUYECKUe NPOeKmbvl NO UCCAe008AHUI0

cB0lCm8 eeuecmes, UMernuwux 6diiICHOE npaknmudecKoe 3Haderue.

Onucanue y4yeOHO-METOAMYECKOT0 M MATEPHAJIbLHO-TEXHUYECKOI0
o0ecrneyeHusd

YuyeOHo — MeTOAMYECKOE o0ecreueHue

1.Ilpumepras mporpaMma OCHOBHOTO 0011ero o0pa3oBaHus 10 XUMUHU (0a30BBIN
YPOBEHB);
2.ABtopckas nporpamma O.C.["abpuensana, cooTBeTcTByMOMIas DenepaibHOMY

INocynapcTBeHHOMY 00pa30BaTEIbHOMY CTaHIAPTY OCHOBHOTO OOIETO



oOpa3oBaHus U JonyuieHHass MUHUCTEPCTBOM 00pa30BaHuUs U HAyKU
Poccuiickoit @enepannu (O.C.I'abpuensu [Iporpamma kypca xumuu i 8-9
KJ1IaccoB o01ieoopazoBatenbubix yupexaenuit / O.C.I'abpuensn. — M.: [Ipoda,
2012r.).

3.I'abpuensan O. C., Ocmpoymos U. I'. HactonbHast KHUTA yuyuTens. Xumus. 9 x
1.: Meroauueckoe nocodue. — M.: [Ipoda, 2010r

4. Xumus. 9 k 51.: KouTposabsHbie u npoBepoyHbie padoThl Kk yueoHuky O. C.
lNa6puensna «Xumus. 9 / O. C. I'abpuensn, I1. H. bepeskun, A. A. YmakoBa u
np. — M.: Jlpoda, 2009r.

S.I'abpuenan O. C., Ocmpoymosg U. I'. zyuaem xumuio B 9 k 11.: Jlugakruueckue
marepuainsl. — M.: biuk muttoc, 2009r.

6.l abpuensn O. C., Awyrxosa A. B. Pabouas tetpanp. 9 k 1. K yuebuuky O. C.
[Nabpuensna «Xumus. 9». — M.: [Ipoda, 2012r.

1.I'abpuensn O. C., Bockoboiinuxoea H. I1. Xumus B TecTaxX, 3ajiauax,

ynpaxHeHusx. 8— 9 ki — M.: Ipoda, 2009r.

HarypanbHbie 00BEKTBI, HCIOIB3yeMbIe B OOYUCHUN XUMHUHU, BKIIOYAIOT B ceOs
KOJJICKIIMM MHHEPAJIOB M TOPHBIX IOPOJ, METAUNIOB M CIUIABOB, MUHEPAIbHBIX
yIOOPEHH, MIACTMACC, KAYIYKOB, BOJJOKOH H T. 1.

O3HaKOMIIEHHE ydYaluxcsi ¢ 00pa3iaMu UCXOHBIX BEUIECTB, TOJIYIPOIYKTOB H
TOTOBBIX W3JIETUN TIO3BOJISIET TMONYYUTh HATJSAIHOE TMPEACTaBICHHE 00 H3THUX

MaTCpHuaIax, X BHCIIHCM BHUAC, 4 TAKXKC O HCKOTOPBIX (bPIBI/ILIeCKI/IX CBOMCTBaX.

IloypouHoe IuIAaHUPOBAHUE

No | Tema u Tun ypoka Hara DJIeMeHTBI CO/IePKAHUSA

Ilna

o/ IIpeamerHbIe

I

BBenenne. O01ias XapakTepUCTHKA XMMHYECKHX 3J1€MEHTOB U XuMuuyeckux peakuuii. [lepuo;
xumMuyeckux 3jaemMenToB JI.U.Menaeneena. (104.)

1. | XapakTrepucTuKkaxum Beommbiit uncrpykrax no OT u Tb. Hayuamcs: xapakrepu3oBaTh
XapaKTepuCTHKa XHUMHYECKOro XUMHUYECKHE 3JIEMEHTHI 1-3 —To

neprofa 1o ux monoxennto [1ICXD

HYECKOTO S5JIEMEHTa 3JIEMEHTA 110 TonokeHuso B [ICXD
Ha OCHOBAHUH €TI0 JI.. Menpeneena.




IIOJIOKEHUS B
IIepuoauueckoit
cucreme

. . MenneneeBa

JleMOoHCTpanus: MoJenu aTOMOB
37eMeHTOB 1-3 —T0 nepronoB

JI.1. MeHnneneera.

Honyyam so3modicnocmo
HAay4umuCsl: ONMCHIBATH U3yICHHBIC
00BEKTHI KaK CHCTEMBI, IIPIMECHSS
JIOTHKY CHCTEMHOT'O aHaJIi3a

CBolicTBa OKCHIOB,
KHCJIOT, OCHOBAHUM U
COJIEH B CBETE TEOPUU
BIEKTPOJIUTUYECKON
JTUCCOITUAIIIN U
OKUCIICHUS-
BOCCTAHOBJICHUS

XUMHYECKHE CBOMCTBA OKCHJIOB,
OCHOBaHHH , KUCIIOT, COJICH B CBETE
TEOPUH JIEKTPOIIUTUUECKON
JIUCCOLIMALIMM U OKHCJICHHS-
BOCTAHOBJICHUS

Hayuamcs: nHa3piBaTh 001IUC
XHUMUYECKHE CBOMCTBA KHCIOTHBIX,
OCHOBHBIX OKCHJIOB, KHCIIOT,
OCHOBAHUH U COJIEH ¢ MO3UINHI
TO/1; mpuBOAUTH IPUMEPHI
peaKIuii, TONTBEP>KAAOIINX
XMMHUYECKHE CBOWCTBA: OKCHJIOB,
KHCJIOT, OCHOBaHHH, CONEH;
OIPEIENATh BEIECTBO — OKUCIIUTEIE
U BELIECTBO —BOCCTAHOBHTEIb B
OBP;

Tlonyuam eos3modrcnocms
HAYy4umsCcs: POrHO3UPOBATH
CIOCOOHOCTP BEIIECTBA TPOSIBIISTH
OKHCIIUTCIIbHBIC UJIN
BOCCTAHOBUTEJIbHBIE CBOMCTBA C
Y4ETOM CTEIIEHEH OKUCIIEHUS
9JICMCHTOB, BXOAAIINX B €0 COCTAB

AMdoTepHbIE OKCUIBI
Y THJPOKCHIBI

TToHsATHE O MEPEXOMHBIX DIIEMEHTAX.
AwmdorepHocTh. ['eHeTnyeckuii psiz
MEPEXOTHOTOAJIEMEHTA.

JIa6.onbIT: 1.ITonydyeHue ruapokcuaa
IIUHKA U MCCIIEA0OBAHKIE €T0 CBOMCTB

Hayuamcsa: xapakTepu3oBaThb
XUMHYECKHE CBOMCTBA aM(OTEpPHBIX
OKCHUJI0B U TU/IPOKCHJIOB,;
UCIIOIb30BaTh MPU XapaKTEPUCTUKE
BEILECTB IOHATHE «aM(OTEPHOCTHY,
MPOBOJUTH OIIBITHI,
MOATBEPKIAIOIINE XUMHUECKHE
CBOlCTBa aM(OTEPHBIX OKCHUIOB U
THAPOKCHUJIOB;

Ionyuam eo3mooicHocme
HAy4umsCs: OCO3HABATh 3HAUCHHE
TEOPETUYIECKUX 3HAHUH JUIA
MPaKTHYECKOH AeATETbHOCTH
yeI0BeKa

Ilepuonueckuit
3aKOH U
Ilepuoanueckas
cHCTEMa

. . MeHaeneena B
CBETE YUEHHUS O
CTPOEHHHU aToMa

Crpykrypa [ICXD JI.U. Menaeneena.
Ctpoenue aroma. U3HUeCKU CMBICIT
MOPSIAKOBOr0 HOMEpa, HoMepa IIepHoa,
HOMeEpa TPYIIIbI XUMHYECKOr0 3JIEMEHTA
B [ICXD JI.. Menneneea. [Ipuunus
HM3MEHEHUS CBOMCTB XUMUYECKUX
3JIEMEHTOB M UX COCANHEHUN B
MEPHOAaxX M IPYIIIaX, TJIaBHBIX
noarpymmax [ICXD J1.1. Menneneesa,
JleMoHCcTpanmsi: pa3InyHbie (POPMBI
TaOJIHUI IEPHOANIECCKON CHCTEMBI.
JIa6.onbIT: 2. MozaenupoBaHue
nioctpoenus [lepronndeckoit cucremsl
JI.. MenneneeBa

Hayuamca: oniceBaTh 1
XapaKTepHU30BaTh TAOJIMIHYIO
dhopmy [ICXD JI.U. Menneneesa;
JeTaTh YMO3AKITIOUEHHUS O XapaKTepe
M3MEHEHHS CBOWCTB XUMHUYECKUX
9JIEMEHTOB C YBEITMYCHHEM 3apsIOB
ATOMHBIX sIIep.

Tonyuam 603modrcHoCmb
Hay4umocA. IPAMEHATh 3HaHHS O
3aKOHOMEPHOCTSIX TIePUOANYECKOM
CHCTEMBI XMMUYECKHX HIIEMEHTOB
JUIsl OOBSACHEHUSI U IPEIIBUICHHS
CBOICTB KOHKPETHBIX BEIIESCTB

XuMuyeckas
OpraHu3aLus KUBOU
Y HE)KMBOM ITPUPOJIBI

XuMuyeckasi OpraHu3anus ;KUuBoi 1
HEKUBOU MPUPOABL. XUMUYECKUI
COCTaB sI/Ipa, MAHTUHU U 36MHOH KOPBI.

Hayuamcsa: xapakTepuzoBaTthb
XHUMUYECKHH COCTaB JKUBOH KIIETKH;
COCTaB 51/1pa, MAHTHU 3€MHOH KOPHI;




XMMHUUYECKUE JIEMEHTHI B KIIETKaX
JKHBBIX OPraHHU3MOB. Makpo-
MHKPO3JIEMEHTHIL.
JemoHncTpanmsi:Mozens CTpoeHUs
3eMHOr0 [Iapa B MOMEPEYHOM
paspese

Tonyuam 6o3modncHocms
Hayuumcs’: OOBSICHITE MUP C TOUKA
3pEHHS XUMHHU

6. | Kimaccuduxanus O06001IICHNE CBEICHHI 0 XUMUIESCKUX | Hayuamcs: yCcTaHABIABAThH
XUMHYECKUX PeaKLHil peaKIusIx. Knaccmblxikaum{ MPHHAVICHKHOCTE XHMHYECKOH
XMUMHYECKHX PEaKLHi M0 pa3IMYHbIM | PEaKIMH K ONpeaeEHHOMY THITY IO
110 pa3INYHbIM ]
OCHOBaHMSIM: OJTHOMY M3 KJIacCH(IMKAIMOHHBIX
OCHOBaHHUAM COCTaBY M YMCITy PEATUPYIOIINX U IPU3HAKOB: 1) M0 YKMCITy U COCTaBY
00pa3yromyXxcs BEECTB, TEIUIOBOMY | MCXOJHBIX BEIIECTB M MPOJYKTOB
a¢dexry, peakiuu (peakiuy COeTMHEHHS,
HaIPaBJICHUIO, N3MEHEHUIO CTETICHEeH | paslioXKeHUs], 3aMeIIeHUs U 0OMeHa).
OKHCJICHHSI DJIEMEHTOB, 00pa3yIoIInuX 2) 1O BBIIETICHHIO HITH
pearupyrompe Belectsa, dase, TMOTJIOIIEHHIO TETUIOTHI (PeaKIuu
UCIIOJIb30BAHMIO KaTaln3aTopa. IK30TEPMHUYECKUE U
JIab. onbITHI: 9HIOTEPMUYECKHE);
3. BameleHue xeae30oM MeIu B 3) 10 U3MEHEHHIO CTETEHEH
pactBope cyabdara meau (II) OKHCJIEHUS XUMHUYECKUX 3JIEMEHTOB
(peakiuu OKUCTUTEIHHO-
BOCCTaHOBHUTEIIbHEIC);
4) o 06paTUMOCTH TpoIiecca
(peaxuuu oOpaTHMBbIC U
HeoOpaTHUMEIE);
Tonyuam 603MONCHOCTb HAYYUBCSL:
COCTaBJISITh MOJICKYJISIPHBIC U
TMIOJIHbIC HOHHBIE YPaBHEHUSI 10
COKpAIeHHBIM HOHHBIM
YpaBHEHHSIM.
7. | Tlogsatue o CKOPOCTH ITonsATHE O CKOPOCTH XMMHUYECKON Hayuamcs: na3wiBath (HakTopsbl,

XUMHUYECKOHI
peakuu

peaxrmu. OaKkTophl, BIAUIIONINE HA
CKOpPOCTh XUMHUUECKUX PEaKIIUH.
JdemoncTpanuu:

3aBHCUMOCTH CKOPOCTH
XUMHIYECKON PeakIiy OT IPUPOIBI
pearupyromnx BEIeCTB.
3aBHCHMOCTD CKOPOCTH XHMUYIECKOM
peaxIyy OT KOHIIEHTPAIHH
pearupyromunx BeIecTB.
3aBUCHMOCTh CKOPOCTH XUMHUYECKOM
peaxIyn OT TUIOIAIH
COIIPUKOCHOBEHHUSI PEarup YIOIINX
BEIIECTB ((«KHUTISAIIHI CIIOM» ).
3aBHCHMOCTD CKOPOCTH XHUMHUYECKOH
peaxya ot

TEeMIEepaTyphl PearupyroIux
BEILECTB.

Ja6. OnbITbI:

4. 3aBUCHMOCTH CKOPOCTH
XUMHIYECKON peaKIiu OT

TIPUPOJIBI PEarUPYIOIINX BEIISCTB Ha
pUMepe B3aUMOJICHCTBUH KHCIIOT C
MeTaiaMHy. 5. 3aBUCUMOCTD
CKOpPOCTH XUMHUYECKOW PEaKIUH OT
KOHIICHTPAITUH PEarrpyIOITNX

BIIMSIOIINE HA CKOPOCTh
XUMHUYECKOH peakuuy ¥ 00BbACHATH
WX BIIMSTHHE HA CKOPOCTh
XUMUYECKOH peakiiy; Ha3bIBaTh
(baxTOpBL, BIUSIOINE Ha CMEICHHE
XHUMUYECKOT'O PaBHOBECHS.

Tonyuam 603modicHocme
HAYy4umbCs: TPOrHO3UPOBATH
Ppe3yNIbTaThl BO3ICHCTBHS
pa3nu4HBIX (PaKTOPOB HAa MU3MEHEHHE
CKOPOCTH XMMHUYECKON PEaKIn;
MPOrHO3UPOBATH PE3YIBTATHI
BO3/ICHCTBHS PA3IUIHBIX (PAKTOPOB
Ha CMEIIEHNE XUMHIECKOTO
paBHOBECHS




BEIIIECTB Ha IIpUMeEpe
B3aUMOJICHCTBHSI LIMHKA C COJISTHOM
KHCJIOTOHM pa3INYHON KOHIICHTPAIIUH.
6. 3aBHCUMOCTb CKOPOCTH
XUMHYECKOH peakIiy OT TUTOIa N
COIPHKOCHOBEHHUSI PEarup YEOIIUX
BEILIECTB.

7.MopenupoBaHUe «KHUIISILIETO CIO0s.
8. 3aBuCHMOCTH CKOPOCTH
XUMHYECKON pEaKIiu OT
TEMIIePaTyphl PEarkHpyIONTUX BEIICCTB
Ha TIPUMEpPE B3aUMOJICHCTBUSA OKCHJIA
memu( I) ¢ pactBopom cepHOit
KHCJIOTBI Pa3JIUYHON TEMIIEPaTyPhI

8. Karanu3zatopst Karanuzatops! u katanus. Hayuamcs: ucnionb3oBaTh Ipu
WMHrnoutopsl. AHTHOKCHIAHTHI. XapaKTEPUCTUKE TIPEBPALICHUI
JemMoHcTpanum: BEIIECTB MOHSITHS «KaTaau3aTopy,
I'oMOreHHBIN U reTepOreHHbIN «MHTHOUTOP», AHTHUOKCHIAHTBD»,
Katanu3bl. OepMeHTATHBHBIHN MPOBOJIUTH HECIOXKHBIC XUMHUCCKHUE
karanu3. MurubupoBanue. OIIBITHI U HAOIIOAEHUS 3a
Jlab.onbIThI: U3MEHEHUSIMU CBOMCTB CBOMCTB
9. Paznoxenue BEIIIECTB B MPOIIECCE MPEBPAILCHHH,
MEPOKCHJIa BOAOPO/A C TIOMOIIIBIO cobmomath npaswia Th u OT.
oxcuga Maprania (IV) u xkaranassl. Llomyuam eo3moorcnocmo
10. OGHapyxeHre KaTajla3bl B HAyYumsCcs: TPAMOTHO 00paraThest
HEKOTOPBIX MUMICBBIX HpO}IyKTaX. C B€IIECTBAMHU B HOBCC}IHCBHOﬁ
11. MurubupoBanue B3auMOACHCTBUS | KU3HU
KHCJIOT C METaJJIaMH YPOTPOITHHOM
9. | O6obmEeHNEe U Hayuamcs: o0001maTh 3HaHUS U
CHCTEMATH3AIIUS MPEACTABIATS HX CXEM, TabIuII,
. MIpe3eHTaIMi
3HAaHHU 110 TEME
«BBenenue»
10. KonTpoabHasn KonTtpons npenmeTHsIxX 1 Hayuamcsa: IpUMEHSIT M10JIy4EHHbIE
padoraNel METaNpeIMETHBIX YIeOHBIX ISHMCTBUN | 3HAHUSI U CQOPMHUPOBAHHBIC YMEHHS
o Teme « BBenenue. JUISL pellieHns] yaeOHBIX 3a1a4
11O TeMe OO0mras xapaKTepUCTHKA XUMHUIECKIX
«BBenenue» 5IEMEHTOB ¥ XUMHYECKUX PEaKIIHil.
Ilepunoauueckuil 3aK0H 1
Ilepnonuueckast
CHUCTeMa XUMHYECKUX JJIEMEHTOB
. N. MenneneeBa
Tema 1. MeTajubi(184.)
11. | TIlonoxeuue Tlonoxxenune meTanioB B Hayuamcsa: xapakTepu3oBaTh

3JIEMEHTOB-METAIIJIOB
B Ilepunoanueckon
cucTeme

. . MeHaeneea u
0COOEHHOCTH
CTPOEHUS HX

aToMoB. Du3nueckue
CBOMCTBA METAJLJIOB.
CnnaBsl

Ilepuoguueckoi cucreme
XUMHYECKHUX JIEMEHTOB

. N. MenneneeBa. Metannnueckas
KpHCTaJUTNYECcKas perreTka 1
MeTaJUTHIecKast XUMUYIECKas CBS3b.
Oo6mme (pu3nIeckre CBONCTBa
METaJUIOB.

CIniaBbl, HX CBOWCTBA M 3HAYCHUE.
JdeMoHcTpanum:

OO0pa3Isl CIIaBOB

METAJUIBI TI0 MX IOJOKCHHUIO B
[ICX5 JI.M.Menneneena,

OITUCHIBATH CTPOCHHE (
(usnueckue CBOWCTBAa METAILIOB,
OOBSICHATH 3aBUCHMOCTb CBOMCTB
METaJJIOB OT UX IMOJIOKEHUS 4
[ICXD JI.1.Menneneena, <
Honyuam 603modcHocmb ‘
HayuumuCs: IPOTHO3UPOBATH
CBOWCTBA HEN3YUCHHBIX ]
3JICMEHTOB M MIX COCTUHCHHUM HAa |




OCHOBE 3HaHHI O
MEPUOANYECKOM 3aKOHE.

12. | XuMunueckue XUMHUYECKHE CBOMCTBA METANIOB Kak | Hayuamcsa: onuchIBaTh CBOMCTBA
CBOMCTBA METAJLIOB BOCCTaHOBUTEJICH, a TAKKE B CBETE X | BEMICCTB HA OCHOBE HAOJIOICHUI
TOJIOKCHUS B DIIEKTPOXUMHIECKOM 3a UX MPEBpaIlCHUSIMH,
PNy HATIPSDKCHUH METaJUIOB. JIEMOHCTPHUPYEMBIMH YIUTEIIEM,
JemoncTpauuu: Bzaumonelictue HCCIIEI0BaTh CBOMCTBA BEILICCTB
METaJUIOB C HEMETaJJIaMU. B XO/I€ BBIITOJTHEHUS
JIa6. onbiThl: 12.B3anmMoneiictBue 712a00paTOPHOTO ONBITA, JIENIATh
PacTBOPOB KHCIIOT H COJICH C BEIBOJIBI O 3aKOHOMEPHOCTSIX
MeTaJUTaMu CBOWICTB METAJJIOB B MIEPUOAAX U
rpyImax.
Tonyuam 6o3modncrHocms
HayuumuvCcs: IPOrHO3UPOBATH
XUMHUYECKHE CBOMCTBA
HEM3YYCHHBIX 3JICMEHTOB U MX
COCIMHEHUH HA OCHOBE 3HAHHM O
MIEPUOTMYCCKOM 3aKOHE,
13. | MeTayuibl B TIPHUpPOTIE. Mertamisl B ipupoae. Oorme Hayuamcs: coctaBnsith
O6mme CIOCOOBI UX TOTYYCHUS. YpaBHEHHS PEAKIUH , JISKAIIHUX B
JIa6. onbITHI: OCHOBE TOJY4YEHHS METaJJIOB.
CIIOCOOBI BX
13. O3HaxkomieHue ¢ pygamu xenesa | Ilonyuam 603modxcHocms
TOJTy4CHHA 14. OkpamuBaHye TJIAMEHHU CONSMU | HAYUUMbCS: TPUBOIUTE
LIEJOYHBIX METAIIJIOB IPUMEPBl YPaBHEHUH pEaKLMii,
JISKAIIHUX B OCHOBE
MPOMBIIIICHHBIX CIIOCOOO0B
MOJIyYEHHUsI YyryHa U CTalu.
14. | Penienue pacyYeTHBIX PacyerHble 3a1aun 10 ypaBHEHUSAM Hayuamca: pelaTth pacueTHbIE
327184 C TIOHATUEM XUMUYECKUX PEAKLIH, NPOTEKAIOUIMX | 3a[a1H 110 YPABHEHHAM
C y4acTHEeM METaJUIOB U UX XUMHUYECKUX PEaKIINH,
maccosas 00 .
COCTMHEHUI MPOTEKAIOINX C YYaCTHEM
8b1X00a NPOOYKMA METAJIJIOB M X COEIHUHEHHIA.
Honyyam eo3modcHocmo
Hay4umosCs: pemarhb
ONTMUMITHAIHBIE 3aJa4H.
15. | Tloustue o KOPPO3HH Koppozus meTamioB u ciocoOb! Hayuamcsa: nenons3oBaTh OpU
METAUIOB 00pEOFI ¢ HEeit XapaKTEPUCTHKE METAJUIOB M UX
COCIMHEHUH MMOHATHUS «KOPPO3US
METaJIOBY, «XUMHYECKas
KOpPO3HSD»,
«ATEKTPOXUMUIECKAS
KOPPO3HSD», HAXOAUTH CITOCOOBI
3aIUTHl METAJUIOB OT KOPPO3HH.
Honyyam eo3modicHocms
Hayuumocs : IPAMEHSITH 3HAHUS
0 KOPPO3HH B KH3HH.
16. [llemouHbIC METAILIIBI: OO0mras xapaKTepUCTHKA METOTHBIX Hayuamyuca: naBatb

oOmas
XapaKTePUCTHUKA

MeTaioB. Merauibl B pUpo/Ie.
Oo6umie criocoObI UX MOTYICHHS.
CtpoeHne aToMOB.

[lemognBIe METAUITEI — MPOCTHIC
BEIIECTBA

XapaKTePUCTUKY IEIOYHBIM
MeTaJljIaM II0 UX IOJDKEHUIO B
[ICXD JI.1.Menneneena,
HCCIIENOBATH CBOMCTBA
[IEJTOYHBIX METAJIIIOB — KaK
MIPOCTHIX BEIIECTB.

THonyuam 603modcHOCIb
Hay4umoCs: TPAaMOTHO
oOpamiaTbcs C BemecTBaMH B
[IOBCEIHEBHOM KU3HU.




17. | Coeqnuenus Baxxnelime coenuHenus meaouHbIX | Hayuamca: XapakTepu3oBaTh
1EJIOYHBIX METaJIOB METaJUIOB — OKCHIIBI, THAPOKCUIBI | (pU3WUYCCKIC U XUMIUCCKHE
con (XJI0pHIBI, KapOOHATEHI, CBOMCTBa OKCHIOB U
Cynb(aThl, HATPATHI), UX CBOWCTBA U THIPOKCHIIOB IIETOUHBIX
MPUMEHECHUE B HAPOIHOM XO3SMCTBE. | METAJJIOB, COCTaBIISTh
Kanuitapie ynoOpeHust. XUMHUYECKHE YPaBHCHUS,
JemoHcTpanum: XapaKTEePU3YIOIIHE CBOHCTBA
OO0pas3ibl METOYHBIX U IIEJIOYHBIX METAJIOB, PEIIaTh
IIEJTOYHO3EMENTBHBIX METAJIIOB. «IICTIOYKWY TIPEBPAICHHH.
BzaumopnelicTBre HATPHS, JTUTHUS C Tonyuam 6o3modncrHocms
BO/ION. B3anMogelicTBre HaTpus ¢ HAYYUmMvCs: COCTABIIATH
KHCJIOPOJIOM KIICTIOYKNY TIPEBPAICHHH.
18. | lllemo4yHO3EMEIbHBIC OO01as XxapaKTepUCTHUKA DIIEMEHTOB Hayuamuca: naBath
MeTaJIB; 06mas rinaBHo noarpynmns! 11 rpynmsr. XapaKTEPUCTUKY
CtpoeHue aTOMOB. HIETOYHO3EMENBHBIM MeTajlIaM
XapaKTepUCTUKA
[llenouno3emenbHbIC 1o ux noywkeHuro B [ICXH
MeTaJUIBl — IIPOCThIE BEIIECTBA. J.1.Menneneena,
XapaKTepU30BaTh COCTaB aTOMOB,
HCCIIEIOBATh CBOMCTBA
IICJIOYHBIX METAJIJIOB — KaK
l'IpOCT])IX BCIIICCTB.
THonyuam eo3moxcnocmo
HAYyYumvCcs: TPaMOTHO
o0pararbes ¢ BEIECTBAMU B
MOBCEIHEBHOM >KU3HU
19. | Coennuenus Baxueiiime coequHeHUs Hayuamcsa: xapakTepu3oBaTh
E0YHO3EMETbHBIX IETOYHO03EMENBHBIX (bnsfmecxne U XMUMHYECKUE
METaJUIOB — OKCHIBI, THAPOKCUABI K | CBOMCTBA OKCHUIOB U
METAJJIOB
con (XJI0pusl, KapOOHATEHI, THIPOKCH]IOB
HUTpaThI, Cyib(artel, Gocdarel), UX | MIETOUHO3EMEIBHBIX METAILIOB,
CBOWCTBA M MPUMEHEHUE B HAPOAHOM | COCTaBJISTH XMMUYECKUE
XO03SIUCTBE. ypaBHEHHS, XapaKTepU3yIOLTIe
JdemoncTpanuu: CBOMCTBA IIEIOYHBIX METAJIOB,
BzaumoneiicTBue Kajabliys ¢ BOOOM. pelmaTh «UEMOYKID)
BzaumoneiictBue Maraus c [IPEBPALLIEHUM.
KHCIIOPOJIOM. Honyyam eo3modcHocms
JIad. onbITHI: Hay4umsCcs: COCTAaBIATH
15. B3aumoneiicTBre KaabIis C «LETOYKN» MPEBPALLECHUI
Bonoii. 16. [lomydenue ruapokcuaa
KaJIbIIMS ¥ UCCIICIOBAHUE €TO
CBOMCTB
20. | ATrFoOMUHMH — Crtpoenne aToma, pusmaeckue 1 Hayuamuca: naBats
IIePEeXOIHbIIT XUMHYECKHE CBOMCTBA allFOMUHMSA KaK | XapaKTEPHCTUKY ATFOMHUHUS 10

asieMeHT. Ou3ndeckre
U XUMHYECKHUE
CBOMCTBA aTIIOMUHUS.
ITonyyenue u
IIPUMEHEHUE
aJIFOMUHUS

IIPOCTOTO BEIIECTBA

ero nopkenuro B [ICXD
J.M.Menneneena,
XapaKTepPHU30BaTh COCTaB aTOMa,
XapaKTepHU30BaTh (PHU3MUECKHE 1
XUMHYECKHE CBOMCTBA
aIOMUHUS, O0BICHSITH
3aBHCHMOCTH CBOMCTB aJFOMHHUS
ot ero nojoxenus B [ICXD
JI.M.MenneneeBa, 00BICHATh
MIPUYHHBI XUMHYECKOI
WHEPTHOCTH ATFOMHHUS.
Honyyam eo3modicnocmy
Hay4umoCs: TPAaMOTHO
o0pamiaTbcs C BemecTBaMU B
IMOBCEHEBHOM JKU3HU




21.

CoenuHenus
TIOMUHUS —
OKCHJI ¥ THIPOKCHUI,
ux aM(pOTepHbII
XapaxTep.

CoennHEHU aTIOMUHUS —

OKCHUI U TUAPOKCUI, UX aM(i)OTepHLIfI

xapakrep. Baxxneilme comu
AJIIOMUHUSL.

IIpumeHeHne amOMUHUS U €T0
COEJTMHEHUH.

Jlad. onbITHI:
17.Mlonyuyenue
TUAPOKCHUIA aTFOMUHUS U
HCCcIeI0BaHNe

€ro CBOMCTB.

Hayuamca: xapakTepu3oBatb
(u3nueckne 1 XUMHYECKUE
CBOICTBa OKCHJIAa M THAPOKCH]IA
AIFOMUHHS, COCTABIISThH
XHUMUYECKHE ypaBHEHHUS,
XapaKkTepU3yIoIIre CBONCTBA
AIIOMUHUS, PEIaTh «LETIOYKID
IIpeBpaIleHUH.

THonyuam eo3modcrocme
HAy4umvCcs: COCTaBIATh
«IIETIOYKW» TPEeBpaIeHNI

22.

IIpakTuyeckas
padora Nel
OcyiecTBiieHNe
LETTOYKHA XUMUYECKUX
MIpEBpaLICHU I

OcylecTBICHUE LEMOYKH
XUMHYECKHX
MpeBpaleHui

Hayuamcsa: obpamarscs ¢
11a00paTOpPHBIM 000PYAOBaHUEM
U HarpeBaTeIbHBIME TIPHOOPAMHU
B COOTBETCTBUH C MPaBHIaMH
TEXHUKH 0€30IMacHOCTH,
OIKCHIBATh XUMHUYUCCKHH
9KCTIEPUMEHT C MOMOIIIBIO S3bIKA
XHAMHH, JIeNAaTh BHIBOJIBI 110
pe3ysibTaTaM SKCIIEPUMEHTA.
Tonyuam 803moHcHOCHb
HAY4UmsbCs. 0CO3HABATD
HEOOXOAUMOCTb COOIIOAEHNUS
npaBuin b u OT s coxpaHeHus
3/I0POBBSI OKPYIKAIOIIHX.

23.

Keme3o — aneMeHT
Vlirpynmsr
MMOOOYHOM

IO ITPYTIITHI.
duznyeckue u
XUMHUYECKUE
CBOMCTBaA KeJe3a.
Haxoxnenue B
MIPUPOJIE.

Pacnonoxenue xenesa B [ICXD/1.1.
MeHzeneeBa u CTpOEHHE €r0 aTOMa.
®duznyeckre 1 XMMUIECKHe CBONCTBA
JKeJie3a — MPOCTOrO BEIIECTBA

Hayuyamoca: naBathb
XapaKTEpUCTUKY XKelle3a IO ero
nomkenuio B [IICXD
JI..Menneneera,
XapaKTepu30BaTh COCTaB aTOMa,
XapaKTepu30BaTh (pU3NUECKHe 1
XHAMHUYECKHE CBOMCTBA JKeJle3a,
00BSICHATEH 3aBUCHMOCTEL CBOMCTB
JKelie3a OT ero IOJIOKEHHUS B
[ICX3 JI.M.Menneneena,
HCCIIENOBAThL CBOMCTBA JKele3a B
XO0Ji€ BBIOJHEHUS
712a00paTOPHOTO OMbITA,
OIIMCHIBATh XMMUYECKHUI
SKCIIEPUMEHT.

Honyyam eo3modcHocms
Hay4umoCs: TPAMOTHO
oOpamiaTbes C BemecTBaMU B
MHOBCEIHEBHOMN KU3HU

24,

CoenuHenus xeesa
+2,+3 ux
KaueCTBEHHOE
oTpe/eeHuE.
I'eHeTHYeCKHE PSIIBI
Fe "2 u Fe *3.

Tenertnueckue psaasl Fe? u Fed*

Bakneiimue comnu xxene3a. 3HaueHHe

JKee3a
M €T0 COSOMHEHHH I IPUPOABI U
HapOAHOI0 X03sIiCcTBA.
JemoncTpauuu.
BzaumoneiicTBre METAIIOB C
HemetainaMmu. [lonydenue
runpokcunos xemesa (I1) u (I11).
JIa0. onbITHI:

18. BzaumopeiicTBue xeies3a ¢
COJITHOM KHCIIOTOM.

19. TNony4yeHne THAPOKCHIOB XKeme3a

(1) u (IIT) u u3y4eHUe UX CBOMCTB.

Hayuamca: xapakTepu3oBatb
(usuueckre 1 XUMHYECKUE
CBOMCTBA OKCHJIOB U
THUIPOKCHUJIOB JKENe3a,
COCTaBJISATh XMMUYECKHE
YpaBHEHHS, XapaKTepU3yIOITUe
CBOMCTBa COCIMHEHMH Kene3a,
MIPOBOJUTH Ka4eCTBEHHEIE
PEaKIyu, TTOATBEPKIAIOIIHE
HaJIM4YHe B BOJHBIX PacTBOpax
KaTHOHOB JKele3a, pelaTh
UETIOYKW» MPEBPALLIEHUH.
Honyyam eo3modicnocmy
HAYyuUumuvcs: COCTABIATH
«IETOYKN» MPEBPALLECHUH,
COCTaBJIATh MOJIEKYJISIPHBIE U
MIOJIHbIE HOHHBIE YPaBHEHUS 110




COKpAILIEHHBIM HOHHBIM
YpaBHEHUSM

25. HpaKTI/]qecKaﬂ ITonydeHue u cBOWCTBa COENUHEHUMN Hayuamcsa: obpamatsces ¢
paGora Ne2 MeTaJlJIOB mabopaTOpPHEIM 000PYIOBaHUEM
Tlonyuenne u W HarpeBaTebHBIMU TIPUOOpaMH

- . B COOTBETCTBHH C TIPAaBUIIAMHU
CBOUCTBA COCIMHCHNU TEXHUKH GE30MacHOCTH,
MCTAJIJIOB OIIMCHIBATh XMMUYECKHUI

9KCIEPUMECHT C ITOMOIIBIO A3bIKa
XHMUH, JeJIaTh BEIBOABI TI0
pe3yabTaTaM 3KCIICPUMEHTA.
Honyuam so3modicnocmeo
HayuumsCcs: 0OCO3HABATh
HEO00XOIUMOCTb COOTIOCHHS
npaBun b u OT s coxpaHeHus
310POBbSI OKPYKAIOIIHX.

26. HpaKTI/I‘IeCKaﬂ Penrenue sxcriepuMeHTaTBHBIX Hayuamcs: obpamatbces ¢
paGora Ne3 3711 Ha Pacrio3HaBaHHeE 1 J1a00paTOPHBIM 000PYIOBAHUEM
Permenue MOJYYCHUE COCTUHCHUIA METAJIIIOB U HarpeBaTelIbHBIMU IPUOOpaMH

B COOTBETCTBHH C TIPAaBUIIAMHU
SKCIICPUMEHTAJIBHBIX TEXHUKH GE30MacHOCTH,
3a71a4 Ha ONMCHLIBATH XUMHUYECKUN
pacro3HaBaHue U JKCIIEPUMEHT C MOMOILBIO S3bIKa
HOqueHHe XHUMHH, ICJIaTh BBIBOABI 110
. pe3ysibTaTaM SKCIEPUMEHTA.
COCAMHCHNN Honyuam sozmoxcnocme
METaJI0B Hayuumcsi: OCO3HABATh
HEOOXOAUMOCTb COOIIOAECHNS
npaBui b u OT s coxpaneHus
CBOETO 3/I0pPOBbSI U
OKPYKaIOIIUX.

27. | O0oO0IIEeHNE 3HAHUH Hayuamcsa: 0600mars 3HaHUs 1
o TemMe «MeTamab» MPE/ICTABISIT UX CXEM, TaOJIHII,

npe3eHTaImi

28. | KonTpoJbHasi KoHTpomnb npeMeTHbIX 1 Hayuamcs: npuMeHsITh
padora Ne2 METANPEIMETHBIX YICOHBIX ISHCTBUN | MOTY4YCHHbBIC 3HAHUS U
IO TEeMe < <1\/[ eTaIb o teme «MeTamib» C(I)OpMI/IpOBaHHbIe YMEHHUA MJIA

pemieHns yueOHBIX 3a1a4
Tema 3. Hemeranbi(284.)

29. | OOmas OO0mras xapakTepruCTHKa HeMeTaiioB: | Hayuamcsa: naBaTh OnpeneneHus
XapaKTepUCTHKA nonoxkeHue B [lepronnueckoit MOHSTHUAM
HEMETAIIIOB CHUCTEME XUMHUYECKHMX DIIEMEHTOB «3JIEKTPOOTPHUIIATEITBHOCTE) «

. 1. MenneneeBa, 0COOEHHOCTH
CTPOCHHS aTOMOB,
anekTpoorpunatenbHocTh (30) Kak
Mepa «HeMETAITHIHOCTIY, psin D0.
Kpucrannmmaeckoe ctpoeHue
HEMETaJJIOB — MPOCTHIX

BelecTB. Amtorpornust. Pu3ndeckue
CBOICTBA HEMETAIIJIOB.
OTHOCHUTENBHOCTD MOHSTHH «METaJLD»

AJJIOTPOIHSD) XapaKTEPU30BAThH
HEMETAJLIBI 10 X IIOJ0KEHHIO B
[ICXD JI.1M.Menneneena,
OIMMCBIBATH CTPOCHHE
(huzmyeckue CBOUCTBA
HEMETAJIJIOB, O0BSICHATH
3aBHCHUMOCTH CBOICTB
HEMETAJIJIOB OT UX ITOJIOKEHUS
[ICXD




n «HEMCETAJD»

J.1.MeHnneneeBa;cocTaBisiTh
Ha3BaHUS COCIHMHCHUHN
HEMETaJIOB T0 hopMyre U
(hopMyn 10 HA3BaHHIO, HAYYATCS
JTAaBATh OTIPE/ICIICHIIS
«aIUIOTPOITUS», «aJUIOTPOITHEIC
MOTU(PUKAIIAW.

Tonyuam 6o3modncrHocms
Hayuumuvcs: MPOrHO3UPOBATH
CBOWCTBA HEU3YUCHHBIX
9JIEMEHTOB U X COSIUHEHUH Ha
OCHOBE 3HaHUH O
MIEPUOANYECKOM 3aKOHE

30.

OO01111e XUMHUYECKHE
CBOMCTBaA
HEMETAJIOB.
Hewmeramns! B
MIPUPO/IE U CIIOCOOBI
WX TTOJTYICHUS

OO01Ke XMMHUYECKHE CBOICTBA
HEMETAJIJIOB

Hayuamcs: xapakTepu3oBaTh
CTPOCHHUE HEMETAJUIOB, OOIIHe
XAMHUYECKHE CBOMCTBA
HEMETAIIJIOB, OMKMCHIBAThH OOIIHE
XAMHUYECKHE CBOMCTBA
HEMETAJIJIOB C IIOMOIIBIO S3bIKa
XUMUH, COCTABIISATh YPaBHEHUS
XUMHUUYECKHUX PEaKIIMi,
XapaKTepU3YIOLINX XUMHUYECKUE
CBOMCTBa HEMETAIIIOB X
COEJIMHEHU I

THonyuam 6o3moorcnocmo
HAYyuumuvCs: IPOrHO3UPOBATH
CBOICTBA HEU3YYEHHBIX
2JIEMEHTOB U X COSAMHEHUH Ha
OCHOBE 3HaHHH O
MEPUOTIMYECKOM 3aKOHE

31.

Bonopon

Ilonoxxenue Bonopoaa B
Ilepuoanueckoit cucreme
XHUMHYECKHX 3JIEMEHTOB

. N. Menneneea. CtpoeHue aroma

U MOJeKyibl. Puznyeckue u

XMMHUYECKHE CBOIMCTBA BOIOPOJIA, €T0

MOJIyYeHHE U IPUMEHEHHE.
JIa0. onbITHI:

20. IToryuenue

W pacrio3HaBaHKE BOIOPOa

Hayuamca: xapakTepu3oBatb
BOJIOPO/I T10 €T0 MOJOKEHHUIO B
[ICXD JI..U.MeHnnaeneera,
XapaKTepu30BaTh CTPOCHHE
aToMa BOZOpO/a, OOBACHSITDH €ro
BO3MOJKHBIE CTEIICHH OKHCIICHMS,
XapaKTepHU30BaTh

(uznueckre U XUMHUYECKUE
CBOMCTBA BOJOPO/IA, OOBICHITh
3aBUCHMOCTH CBOICTB BOIOpO/a
oT nonoxenus ero B [IICXD
J.1.MeHnneneeBa, onuchBaTh
nmabopaTopHBIC U
MIPOMBIIIJICHHBIE CIOCOOBI
MOTYYEHHUS BOJOPOIA .
Honyyam eo3modcHocms
Hayuumcs: OOBICHATD
IBOMCTBEHHOE ITOI0KEHUE
Bonopona B [ICXD
H.N.Menaeneesa, rpaMOTHO
oOpamiarbcs C BemecTBaMU B
MHOBCEIHEBHOMN KU3HU

32.

Bona

Crpoenne monekyisl. Boroponnas

XHMUIYecKas CBs3b. Dm3uueckue

CBOIiCTBA BOMBI. AHOMAJIMM CBOWCTB

Bonel. ['mapodmpHbIe 1
runpodOOHBIE BEIIECTBA.
XHMHYEeCKHE CBOMCTBA BOJIEL.
Kpyrosopot Bobl B mpupoe.
Bonoouuncrka. Aspanusi BOJbL.

BrrroBpie GunbTpsl. MuHEpaNbHBIE
BOJBL. JIMCTHIIMPOBAaHHAS BOAA, €€

MOJYYCHUC U TPUMCHCHUC.

Hayuamcs : xapakTepu3oBaTh
CTPOEHUE MOJIEKYJTbI BOIOPO/IA,
(usnueckre U XUMHUYECKUE
CBOICTBA BOJBI, 00BACHATH
aHOMAJIUK BOJBI, CIIOCOOBI
OUYHUCTKH BOJIBI, IPUMEHSTH B
OBITY QUIBTPHI JUT OYUCTKH
BOJIBI, TIPABHIIHLHO HCIIONTB30BATh
MUHEPAIBEHYIO BONY, BEITIOTHATH
pacueTsl o YpaBHEHUSIM
XUMHIYECKHUX PEaKITHid,




Jlab. onmbITHI:

21. UccnenoBanue moBEpXHOCTHOTO
HATSDKCHHUS BOJIBL.

22. PacTBOpeHHe niepMaHTraHaTa
KaJisl WJIH MEITHOTO KyImopoca B
Bozie. 23. ['unmparanus
00e3BOXKEHHOT O Cylb(daTa

menu (I1). 24. Vzroronenue
TUTICOBOTO OTIeyaTka. 25.
O3HaKOMJICHHE C KOJIIEKIINEH
OBITOBBIX (DHIIBTPOB.

26. O3HaKOMJIEHHE C COCTAaBOM
MUHEPAILHON BOJIBI

MPOTEKAIOIIHX C YY4aCTHEM BOJBL
Ionyuam 603modcHocmb
Hayuumvcs: 00bEKTHBHO
OLICHUBATh HH()OPMAIIUIO O
BEIECTBAX U XUMHYCCKHX
npoIeccax, KPUTHUCCKH
OTHOCHUTHCSI K TICEeB/IOHAYIHON
nHpopmanmm,
HeJ00pOCOBECTHOH peKiiame

33. | 'anorens: o0as OO01as XxapaKTepUCTUKA TaJIOTCHOB! Hayuamcs: xapakrepu3oBaTh
XapaKTePHCTHKA CTPOEHHE aTOMOB; MPOCTHIE BEIIECTBA | CTPOECHUE MOJIEKYII TAJIOT€HOB,
Y OCHOBHBIEC COCJIMHEHHS rajIOreHOB, OIMUCHIBATH (PU3UUCCKUE U
ux cBoicTBa. KpaTkue cBeneHus o XUMHUYECKHUE CBOKWCTBA
xJyope, opome, hTope u ione. rajoreHOB Ha OCHOBE
[IpumeHeHre ranoreHoB U HaAOIOIEHUH 3a UX
WX COeIMHEHUN B HAPOJHOM MPEBpAICHUSIMHU BO BPEMsI
XO3HﬁCTBe. JIGMOHCTpaLH/IOHHI)IX OIIbITOB,
JlemoHcTpanum: O00BSICHATH 3aBUCUMOCTb CBOWMCTB
OO0pa3Iibl rajJoreHoB — rajoreHOB UX OT MOJIOKCHUS B
MIPOCTHIX BeliecTB. Bzaumoneiictue [ICXD JI.1. Menpeneena,
TaJIOTEHOB C HATPUEM, aTIOMUHHUEM. COCTaBJISITH (POPMYJTBI
BriTecHEHHE XJI0pOM OpoMa MM Hoja | COCAMHEHUM raIoreHOB | IO
W3 paCTBOPOB UX COJIEH (hopMmynam 1aBaTh Ha3BaHUS
COCIMHCHUSM TajIOreHOB
Honyyam eo3modcHocme
Hay4umvcs: OCO3HABATh
HEOOXOAUMOCTb COOIIOACHNS
[IpaBUJI SKOJIOTHYECKOM
0e30MacHOCTH MpH 0OpaILEHUH C
rajorcHaMu
34. | CoenuneHus OCHOBHBIE COCAMHCHUS TaJIOI'CHOB: Hayuamcsa: yctaHaBIuBaTh CBA3b
FJIOreHOB TaJIOTEHOBOIOPOBI, COJIH MEX]Ty CBOMCTBAMH COEIHHEHHIA
TaJIOTEHOBOIOPOIHBIX KHUCIIOT. U X IPUMEHEHHEM, U3y4aTh
JdemoncTpanuu: CBOMCTBA COCIMHEHH I raJIOTCHOB
OO6pas31Lbl MPUPOIHBIX B XOJ€ BBITOJTHEHUSA
COCMHEHUH XJIopa. 11a00paTOPHBIX OIBITOB ,
JIa6. onbIThI: THonyuam eozmodrcrocms
27. KadecTBeHHas peaknus Ha Hay4umuCcs: UCIOIb30BATh
rajoreHu/I-HOHBI MpHOOPETEHHBIE KOMIICTEHITIH
MIPY BBHITIOTHEHUN TIPOSKTHBIX
paboT 1Mo U3YYEHHIO CBOMCTB U
Croco0OB MOTYICHUS 1
pacno3HaBaHUsl COEIMHEHUH
rajoreHOB
35. IIpakTnyeckas Pemenne skcniepuMeHTaNbHBIX 3a0ad | Hayuamca: obpamathcs ¢
paGora Ned o Teme «Ilonrpyrma raJoreHosy nmabopaTOpHEIM 000PYIOBaHUEM
W HarpeBaTeNbHBIMU IPHOOpaMu
Pemienne
B COOTBETCTBHH C TIPAaBHIIAMHU
SKCICPUMCHTAIbHBIX TEXHHUKH OE30MacHOCTH,
3aaa4 110 TEME OIIMCHIBATh XUMUYISCKHI
«[Toxarpymnmna 9KCIIEPUMEHT C TIOMOIIBIO SA3BIKA
FAJIOrCHOBY XHUMMHH, I€JIaTh BEIBOJBI 110

pe3ysibTaTaM KCIIEPUMEHTA.
Ionyuam 603modicHocme
HAY4umvCcs: OCO3HABATh
HE0OXO0ANMOCTb COOIOICHHS
npaBun b n OT s coxpaHeHus
CBOETO 3J0POBbsL U
OKPYKaIOMIHX




36.

Kucnopon

CrtpoeHue aTomMa 1 alIoTponus
KHCJIOPO/1a; CBOICTBA U IIPHMEHEHHE
€ro aJUIOTPONHBIX MOIU(PHUKALIIA.
JIa6. onbIThI:

28. Ilonyuenune

W pacrio3HaBaHKe KUCIIOPOAa

Hayuamcs:,
XapaKTepHU30BaTh CTPOCHUE
MOJICKYJTBI KHCIOPOa,
COCTaBJISATH XUMHUYECKHE
YpaBHEHHS, XapaKTCPUIYIOIIHEC
XHMHUYECKHE CBOMCTBA
KHCJIOPOJia, OOBSCHSITH
MIPUMEHECHUE aJUTOTPOITHBIX
Moau(pUKaINi KHCIOpo/a,
OIMMCHIBATH JTA0OPATOPHBIC U
MIPOMBIIIJICHHBIC CIOCOOBI
MOJTYYCHHUS KUCITOPOIa .
Honyyam so3modicnocmeo
HayuumoCsi: TPAMOTHO
o0pamaTbes ¢ BEMeCTBAMU B
MOBCEIHEBHON JKU3HHA

37. Cepa, ee ¢pusnuekue u CrtpoeHue aToMa U ajiotponus cepol; | Hayuamcs:,
XUMIYECKHE CBOWCTBA ¥ MPUMECHECHUE XapaKTepU30BaTh CTPOCHHE
. POMOHMYECKOM CepEHI. MOJICKYJTBI CEPbI O0BACHSITH
CBOHUCTBA i
JemMoHcTpamum: 3aBUCHMOCTh CBOICTB CEpHI OT e¢
B3aumopeiictBue cepsl nonoxenus B [IICXD JI.H.
C MeTaJllIaMH, BOIOPOIOM H MeHeneeBa, COCTaBIIATh
KHCJIOPOJIOM. XMMHUYECKHE YPaBHEHHUS,
JIad. onmbITHI: XapaKTepU3yIoIue XUMUYECKHe
29. T'opeHue cepbl Ha BO3AyXE U B CBOICTBA Cepbl, O0BSCHSATH
KUCJI0pOoae MPUMEHCHUEC AJIJIOTPOITHBIX
MOTU(HKAIINN CePhI
Honyyam eo3modcHocms
Hay4umuCcs: TPaMOTHO
o0pallaThesi ¢ BEIECTBAMH B
MOBCEIHEBHOM KU3HU
38. | CoenuHeHUs cepbl Oxcunet cepsl (IV) u (VI); ux Hayuamcs:,
MOTy4EHHe, OMHCHIBATH CBOMCTBA
CBOICTBA U IPUMEHEHUE COEJIMHEHUH CEPBI, COCTABIATh
YPaBHEHHUS PEAKLUH,
COOTBETCTBYIOIIHNX «IETIOUKE»
[IpEBPALLECHUN
Honyyam eo3modcHocms
Hay4umCcs: TPOTHO3UPOBATH
XUMUYECKHE CBOMCTBA BEIIECTB
Ha OCHOBE UX CBOWMCTB U
CTpOCHUS
39. CepHag KHCJIOTa Kak CepHas KHCIIOTa KaK AJIEKTPONUT U ee | Hayuamces:,
3JIEKTPOJIAT U €€ COJIU COIH, HX PUMEHEHNE B HAPOTHOM OIMMCHIBATH CBOMCTBA CEPHOMN
XO03STUCTBE. KHCIJIOTHI, B XOJI€ TTPOBEICHUS
JdeMoHcTpanum: 71a60paTOPHBIX OMBITOB ,
OO0pas3isl MPUPOIHBIX MPOBOJIUTH KaYECTBEHHYIO
coenHEHMH ceprl. OOpa3IIbI peaxmuio Ha Cynb(haT - HOH
BaXHEUIIINX TSI HAPOIHOTO Honyyam eo3modicHocms
XO3STACTBA CYIB(ATOB. Hay4umCs: XapaKTepu30BaTh
Jlab. ombIThHI: 0CcOOBIC CBOMCTBA
30. CroticTBa pa30aBIeHHON CEPHOI KOHIICHTPHUPOBAHHOMN CEpPHOI
KHCIOTBI KHCIOTBI
40. CepHag KUCIIOTa Kak CepHas KHCIIOTa KaK OKHCITUTEINb. Hayuamcsa :cocTaBasTh

OKHUCIJIUTEb.
[Tonyyenue u
IIPUMEHEHUE CEPHOM
KHCIIOTBI

IIpon3BoaCTBO CEPHOI KUCTIOTHL U €€
MPUMEHEHUE

ypaBreHus OBP ¢ ygactiem
CEpHOU KUCIOTBI, ONUCHIBATh
o0iacTi TIPUMEHEHUs CEPHON
KHCIIOTBI

Honyyam eo3modicnocmo
Hayuumuvcs: TPUBOAUTD




IIPUMEpPHI YpaBHEHUH peakuuii,
JISKAIIUX B OCHOBE
IIPOU3BOJCTBA CEPHON KUCIIOTHI

41.

IIpakTH4eckas
paGora NeS
Pewmrenne
JKCIIEPUMEHTAIIBHBIX
3a1a4 [10 TEME
«Ioarpynma
KHCIJIOPOJIa»

Pemenne OKCIICPUMCHTAJIbHBIX 3a/1a4
10 TCMC «Honrpyrma Kucjaopoaa»

Hayuamcsa: obpamarscs ¢
712a00paTOPHBIM 000PYyIOBaHHEM
W HarpeBaTelbHBIMU IPHOOpaMu
B COOTBETCTBHH C TpaBHJIaMHU
TEXHUKH 0€30IMacHOCTH,
OIKCHIBATh XUMUUCSCKHI
HKCTIEPUMEHT C TIOMOIIBIO SI3bIKA
XHMHUH, JIENaTh BHIBOJIBI 110
pe3ysibTaTaM SKCIIEPUMEHTA.
IHonyuam 6o3modicHocme
Hayy4umsCcs: 0OCO3HaBaTh
HEOOX0MMOCTb COOJFOJICHHUS
npaBun b u OT mig coxpaneHust
CBOETO 3/I0pPOBbS U
OKPYKaIOIINX

42.

A30T U ero cBoucTBa

CrpoeHre aToMa U MOJIEKYJIBI a30Ta;
CBOICTBA a30Ta KaK MPOCTOr0
BEIIECTBA

Hayuamcs:,

XapaKTepU30BaTh CTPOCHHE
aToMa W MOJIKYJIbl a30Ta,
06’bHCH${TB 3aBUCUMOCTHb CBOﬁCTB
a30Ta OT €ro MOJOKEHHS B
[ICXD JI.1. Menpeneena,
COCTaBJIATH XUMHUUYCCKHUC
YpaBHEHHsI, XapaKTepH3YIOIUE
XMMHYECKHE CBOMCTBA a30Ta
Honyyam eo3modrcHocmo
Hay4umuCcs: TPaMOTHO
o0pallaThesi ¢ BEIECTBAMH B
MOBCEIHEBHOM KHU3HU

43.

AMMHaK 1 ero
coequuenus. Conn
aMMOHHS

AMMUax, CTpoeHue, CBOICTBa,
noiy4eHue u npuMmenerne. Comun
aMMOHHMS, UX CBOMCTBA U
MpUMEHEHHE.

JIa6. onbITbI:

31. M3ydeHue CBOMCTB aMMHaKa.
32. Pacno3HaBaHHe cOeii aMMOHUS

Hayuamcsa: onuceiBaTh CBOMCTBA
aMMMaKa B XOJI€ ITPOBEICHUS
112a00paTOPHBIX OIBITOB,
MPOBOJUTH Ka4ECTBEHHYIO
PEaKIUIo Ha MOH -aMMOHHMS
Ionyuam eo3mooicHocme
HAy4umsCs: NPUBOAUTD
IIPUMEPBI YPAaBHEHUN PEAKLUA,
JIeKAIMX B OCHOBE
IPOMBIIUIEHHBIX CIIOCOO0B
MIOJIYYEHHs] aMMHUaKa

44,

OkcHabl a30Ta

Oxcunpl azota(ll) u (1V)

Hayuamcs:,

OITMCHIBATh CBOMCTBA
COEIMHEHNH a30Ta, COCTaBIATh
YpaBHEHHUS PEAKLUH,
COOTBETCTBYIOIIHNX «IETIOUKE»
MIpEBPALLECHUN

Honyyam eo3modcHocms
HayuumoCcs: TPOTHO3UPOBATH
XMMUYECKHE CBOMCTBA BEILECTB
Ha OCHOBE MX CBOMCTB 1
CTPOCHUS

45,

A30THas KHCIO0Ta KaKk
JJIEKTPOJIUT, €€
IIPUMEHEHHE

A3OTHas KACIIOTa KaK AJIEKTPOIIUT, ee
CBOICTBa M MPUMEHEHHUE.
JemoHcTpaumu:

O0pa3ibl BaXXHEHTIIIX

JUTSL HAPOJTHOT'O XO35ICTBA HUTPATOB.
Jla0. onbITHI:

33. CaoticTBa

pazbaBiIeHHON a30THOI KHCIOTHI

Hayuamcs:,

OITMCHIBATh CBOMCTBA a30THOM
KHCIIOTHI, B XOJI€ TTPOBEICHUS
71a60pATOPHBIX OIBITOB
Honyyam eo3modicnocmy
HAyuumuvcs’. COCTaBIATh
UETOYKW» MPEBPALLEHUH 110
a3oTy




46.

A30THAsI KUCJIOTa KaK
OKHCIINTENb, e

A30THas KHCJIOTa KaK OKUCIIUTENb.
Hurtpats! 1 HUTpHTHI, TpobiIeMa ux
COZIEpKaHMUS B C/X MPOIYKIIHH.

Hayuamcs :cocTaBasTh
ypasHenuss OBP ¢ ydqactuem
A30THOM KUCIOTHI, IPUMEHSTh

IIOJIy4YCHHC A o
30THBIE YIOOpEeHHS COJIM 230THOM KHUCJIOTHI B
JdemoHcTpauuu: MPaKTUYECKON AESITETbHOCTH,
Bzanmopeiicteue MPOBOJIUTH KAYEeCTBEHHYIO
KOHIICHTPHUPOBAHHOMN a30THOM PEaKIMIO Ha HUTPAT - UOH
KHCJIOTBI C MEJIBIO. Ionyuam so3modicHocme
JIa6. onbITHI: HAYYUmsCsl. XapakTepru3oBaTh
34. BzaumojeiicTBue 0cOOBIC CBOMCTBA
KOHIIEHTPHUPOBAHHOM a30THOM KOHIIEHTPUPOBAHHOM a30THOM
KHCIIOTBI C MEJIBIO KHCJIOTBI
47. (DOC(bOp. CrtpoeHue aToMa U aIOTPOITHUS Hayuamca:
CoeiHeHus dhocthopa, cBoiicTBa Oemoro u XapaKTepU30BaTh CTPOCHHE
KkpacHoro ocdopa, ux npumenenue. | aroma dochopa, OOBICHATH
tdocdopa. [Tonsarue o 0 , y
CHOBHBIC COCMHCHHS: OKCHT 3aBUCHMOCTh CBOMCTB (hochopa
(ochopubix docopa (V) u opropocdopnas kuc- | ot ero nonoxenus B [ICXD J.U.
YAOOpEHHUAX nota, ¢pochatsl. DocdopHbie MeHnieneeBa, COCTaBIISTh
ynoOpeHusl. XMMHUYECKHAE YPABHEHUS,
JemMoncTpanuu: XapaKTepU3yIoIne XUMUIECKHe
OO0pasibl MPUPOIHBIX CBOIICTBa a30Ta
coeaunenuit pocdopa. O6pasisl B pe3yJbTaTe MPOBEICHHS
BaXKHEUIINX TSI HAPOJHOTO J1a00PATOPHBIX OIBITOB,
xo3stiicTBa ocaTos. MPOBOJINTH KaYECTBEHHYIO
Jla6. ombIThI: peakiuio Ha Qocdat - HOH
35. T'openne dochopa Ha Bo3ayxe U B | [lonyuam 603M0odcHOCHb
KUCIIOpO/IE. HAYYumsCsl: ONUCHIBATH
36. PacniosnaBanue dochaton (uznueckue U XUMHUYECKUE
MPOLIECCHI, SIBIISIOINECS YACThIO
KPYTrOBOpOTA BELIECTB B MPUPOJIC
48. ymepo II CtpoeHne aToMa 1 aIOTPOIHs Hayuamcsa: xapakTepu3oBaTh
yriieposia, CBOMCTBA €ro CTpOEHHUE aToMa Yriiepo/a,
Moau(pUKALUT U UX TIPUMEHEHHE. OOBSICHSTH 3aBUCUMOCTh CBOMCTB
JemMoncTpauuu: yriieposia OT ero MOJIOKEHUS B
[Tornomenue yriem pacTBOPEHHBIX [ICX5 A.U. Menneneena,
BEILIECTB WM Ta30B. BoccTaHOBIGHUE | COCTAaBIISATH XMMHUYECKUE
MEJIU U3 ee OKCHUIIA YTIIEM. YpaBHEHHSI, XapaKTePU3YIOIUE
JIa6. onbIThHI: XUMHMYECKHE CBOMCTBA Yriepoaa
37. T'openue yrist B KHCIOPOE Ilonyuam eo3modncnocms
HAYYumsCsl: ONUCHIBATH
(uznueckre U XUMHUYECKUE
MPOILECCHI, SBIISIOINECS YACThIO
KPYTrOBOpOTA BEIIECTB B MPUPOIC
49. | Oxcunsl yriiepojaa Oxcunet yraepona (1) u (IV), ux Hayuamcs:,
CBOICTBA 1 IPUMEHEHUE OITUCHIBATH CBOWCTBA OKCHUJIOB
yIJIepo/ia, COCTABIISTh
YpaBHEHHUS PEAKLUH,
COOTBETCTBYIOIINX «IETIOUKE»
MPEBPALLEHUN . TPOBOIUTH
Ka4eCTBEHHYIO PEaKIIUIO 10
pacro3HABAHUIO YTIIEKUCIIOTO
rasa
Honyuam 603modcHOCIb
HAYYumbCsi: IPOrHO3UPOBATH
XHUMHUYECKHE CBOMCTBA BEIIECTB
Ha OCHOBE MX CBOICTB U
CTpPOCHUS
50. | YrompHas KUCJIOTa U YronpHas xkucnora. Conu yroapbHOH Hayuamcs:

eé comu.
JKecTkoCTh BOABI U
CIocoOEbI €8

KHCJIOTBI. KaJIbIIUT, COAA, ITOTall, uX
3HAYCHUC U IPUPOAC U KU3HU
YCJIOBCKa.

Kectkocth BOJbBI 1 CIIocoObI ee

JIaBaTh OMpPEAEIECHUSI MOHATUSIM
«KECTKOCTb BOJIBDY ,0IHUCEIBATH
CBOICTBa YrOJIbHOW KHUCIOTHI,
COCTAaBJISATh YPABHEHUS! PEAKLIUM,




YCTPpAHCHUA YCTpaHECHMUS. COOTBETCTBYIOIIMX «ICHOYKE
JdeMoHcTpanum: IIpEBpAaILEHUI , COCTaBIIATh
OO0pa3Ibl MPUPOIHBIX COCTUHCHUN Ha3BaHUsI COJiel yrolbHON
yriepona. OOpa3isl BAXHEHIINX UTT | KUCTIOTHI,
HApPOITHOT'O X035HCTBAa KApOOHATOB. MIPOBOAUTH KAUECTBEHHYIO
JIa6. onbIThI: peakuo Ha KapOOHAT - HOH
38. [lonyyeHue yroiabHoM KUCHOTHI U | [lomyuam 6o3modcHocmy
n3ydeHue ee cBouctB. 39. [lepexon HayuumuvCcs: MPOrHO3UPOBAThH
KapOOHATOB B THIPOKapOOHATEHI. XUMUYECKHE CBOICTBA BEIIECTB
40. Pa3noxxenue ruapokapooHaTa Ha OCHOBE UX CBOMCTB U
HATPUS CTPOEHUS
51. | Kpemuwmit CTpoeHHe aTOMa KPEMHUS; Hayuamcs:,
KPUCTAIITMYECKUI KPEMHUH, ero XapaKTepU30BaTh CTPOCHUE
CBOICTBa U IPUMEHEHHE aToMa KpeMHHUs, O0BSICHATh
3aBUCHMOCTh CBOMCTB KPEMHHUS
ot ero nonoxkenus B [ICXD JI.1.
MeHpeneeBa, COCTaBISTh
XMUMHYCCKUAEC YPAaBHEHUS,
XapaKTePU3YIOIINE XUMUYECKHE
CBOWCTBA KPEMHUS
Tlonyuam eos3modrcnocms
Hay4umCcs: TPaMOTHO
o0pararbes ¢ BEMECTBAMU B
MOBCEIHEBHOM KU3HU
52. | Coennuenus KPEeMHHUSI Oxkcup kpemuus (IV), ero npupoausie | Hayuamcs:,
Pa3HOBHUIHOCTH. CI/IJ'II/IKaTI:-I. OIMCBIBATh CBOMCTBA OKCHaa
3HaquHe COC}IHHCHHI:I KpEMHUA B KpEMHMs, COCTABJIATH ypaBHeHI/ISI
JKMBOM U HEXXMBOW ITPUPOJIE. peakuuii, COOTBETCTBYIOLIUX
JdemoHcTpanmu: «IIEMOYKe» NPEBPALLECHUN .
OO6pa3Lpl MPUPOAHBIX COSAUHCHUN MIPOBOJUTH KaYECTBEHHYIO
KPEMHHSL. PEaKIMI0 Ha CHJIMKAT - HOH
JIa6. onbITHI: THonyuam eozmodrcrocmo
41. IlonyueHne KpeMHEBON KHCIOTHI Hay4umCcs: TPOTHO3UPOBATH
1 U3y4EHUE €€ CBOMCTB XUMUYECKHE CBOICTBA BELIECTB
Ha OCHOBE UX CBOMCTB U
CTpOCHUS
53. | CunukaTtuas ITonsaTre o cunuKaTHOM Hayuamca: npakTuueckomy
IPOMBIIILICHHOCTb npoMbIIIIeHHOCTH. CTEKIT0, IIeMEHT, MIPUMEHEHHUIO COSANHEHHH
KepaMHKa. KpEeMHUS
JdemoHcTpanmu: THonyuam eozmodrcrocmo
OO0pa3Isl cTeKIa, KepaMUKH, IEMEHTa | HayYumsCs: IPOTHO3UPOBATH
XUMHIYECKHE CBOWCTBA BEII[ECTB
Ha OCHOBE MX CBOMCTB 1
CTpOCHUS
54, IIpakTnyeckas [omy4uenne, cobupanue u Hayuamca: obpamatbcs ¢
paGora Ne6 pacrno3HaBaHHe nmabopaTOpHEIM 000PYyIOBaHUEM
ra3oB W HarpeBaTeNbHBIMU TIPHOOpaMu
[Tonyyenue,

cobupanue u
pacro3HaBaHHe ra3oB

B COOTBETCTBHH C IpaBIJIaMU
TEXHAKHU OE30IIaCHOCTH,
OITMCBHIBATH XUMHIECKHH
9KCIIEPUMEHT C TIOMOIIBIO SI3BIKA
XHMUH, J€TaTh BHIBOABI MO
pe3ysbTaTaM SKCIIEPUMEHTA.
Ionyuam 603modicHocme
HAY4UumbCs: OCO3HaBATh
HEoOXO0ANMOCTb COOIOICHHS
npasun b n OT s coxpaHeHus
CBOETO 3J0POBbsI U
OKPYKaIOMIHX




]
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55. | O60061IeHne 10 TEME Hayuamcs: 06001aTh 3HAHUS 1
«HeMmeTamisiy MPEJICTABISTh UX CXEM, TaOIuII,
npe3eHTarmi
56. KonTpoabHas KonTtpons npenmeTHbIX 1 Hayuamca: npuMeHsTH
paGora Ne3 110 Teme METANpPEeIMETHBIX YIeOHBIX ICHCTBUN | MOIyYeHHbIE 3HAHUS U
H o TeMe «Hemeramisy c(OpMHUPOBAHHBIE YMEHUS JIIsI
«HEMETAIUIBI» pelenust yueOHbIX 3a1a4
Tema 5. O0001mIeHHe 3HAHUH 10 XUMMH 32 KYPC OCHOBHO# mKoJbl. IloagroroBka K u1
57. | llepuoanyeckuii [epuomuueckuii 3aKOH U Hayuamcs: 0600math '
3aKOH H [Tepuonnueckas cucrema HH(POPMAIIKIO TI0 TEME B BHIC
HepI/IO)II/IquKaf[ XUMHUYCCKUX I3JICMCHTOB . CXEM, BBIIIOJIHATH TECTOBBIC
J. 1. MenneneeBa. ®u3ndeckuit 3aJIaHUs
cucrema CMBICIT TIOPSIIKOBOTO HOMEpa
. Y. Menneneesa B >IeMeHTa, HOMEPOB epHojia U
CBETE TEOPUU TPYIIIbL.
CTpOCHHA aToMa
58. | 3aKOHOMEPHOCTH 3aKOHOMEPHOCTH Hayuamcs :0000mats
M3MELEHNS CBONCTR M3MEHEHUS CBOMCTB 3JIEMEHTOB U UX uH(popMaIuio 1Mo TeMe B BUJIE
COE/IMHEHUIA B IEPHOJaX U TPYMIAX B | CXEM, BBIIOIHSITH TECTOBYIO
SJICMCHTOB fI ux CBETE MPEJICTABJICHUI O CTPOCHUH pabory,
COCAMHEHNH B ATOMOB JJIEMEHTOB. SHAUYCHHE
IepuoJgax v rpymnmnax Ilepronuueckoro 3akoHa
B CBCTC
MpEeJICTaBICHUN O
CTPOCHHU aTOMOB
3JIEMEHTOB. 3HAUEHUE
HepI/IOI[I/I‘IeCKOFO
3aKOHa
59. | Buabsl xumMudeckux Bunpl XUuMHYECKHUX CBSI3€H W THIIBI Hayuamca: 0600mats
CBSI3eH M TUIIBI KPHCTAJUTUYECKHUX PELIETOK. uH(poOpMaIHUIO TT0 TEME B BUIC
B3auMoCBsI3b CTPOCHHS U CBOWCTB TaOJIMIBI, BBHITIOMHATH TECTOBYIO | |,
KPpUCTATNINYCCKUX BEILECTB pa60Ty ,
PCHICTOK.
BzauMocBs3b
CTPOEHHS U
CBOMCTB BEIIECTB
60. KﬂaccmpHKaqu Knaccudukanms xumuaeckux Hayuamca: 0600mars

XUMHUYCCKUX peaKuMﬁ
10 pa3JINYHbIM
IIpHU3HAKaM.

peaKIHii Mo pa3InyHbIM IPH3HAKAM
(amcio 1 cocTaB pearupyrommx 1
00pa3yromyXcs BEEeCTB; HATNINE
TpaHMIBI paszaena ¢as;

TeT10BOH 3((eKT; n3MEHEHNe
CTEIEHEl OKHCIIEHHS aTOMOB;
WCIIOIb30BaHNE KAaTaIn3aTopa;

HHPOPMAIIIIO TI0 TEME B BHJIE
CXEM, BBIIIOJIHATh TECTOBEIC
3aJaHKs




HaIpaBJICHUC HpOTeKaHI/ISI).

61. Ckopoctb CKOpOCTh XHMHUYECKUAX PEAKIHN 1 Hayuamca: o600mars
XUMHYECKUX PEaKLHil (hakTOpBI, BIUSIONIHE HA HEE uH(pOpMAIIHIO 110 TEME B BUJIE
CXEM, BBIMOIHSATH TECTOBYIO
paboty
62. Kﬂaccmbm(aupm IIpocThie U CIIOKHBIC BEIIECTBA. Hayuamcs: o600mars
HEOPraHHYCCKIX MeTajuibl ¥ HEMETAILIBL , COCTaB, nH(pOpPMAIIUIO 10 TEME B BUJIE
BEIICCTR KiIaccupuKanus CXEM, BBIMOJHATH TECTOBYIO
m paboty
63. | CBoiicTBa OO0111e XMMHUYECKHE CBOMCTBA Hayuamcs: 0600mmarts
HEOPraHHYECKHX OKCHJIOB M THAPOKCHIIOB (OCHOBAaHMH, | MH(POPMAIIHIO 110 TEME B BHIE
BEIICCTR KHCJIOT, aM()OTEPHBIX THAPOKCUIOB), | CXEM, BBIIOIHITH TECTOBYIO
mn conu B cBete TOJ] paborty
64. | ' emeTnyeckue ['eneTHyeckue psibl METAIIA, Hayuamcs: 0000math
DPSLIBI MeTasia HEMeTaJlyla U IePEXOJHOro MeTaia HH(OPMALIUIO 110 TEME B BHJIE
HeMeTauia 1 ’ CXEM, BBIIIOJIHATH TeCTOByIO
paborty
IMEpEXOJHOr0 METajlia
65. TpeHI/IHr- TpeHuHr-TecTUpOBaHUE 110
TECTHPOBAHHE TI0 Bapuantam [ 1A nponuibix et u
€MOBEPCHHU
Bapuantam [ 'MMA A P
IPOHUIBLIX JICT U
AEMOBEPCUHA
60. KonTpoabHasn TectupoBaHue 10 BapuaHTaM Hayuamca: npuMeHsTH
paGora Ned T'MA nmemoBepcuun [IOJIy4YEHHBIE 3HAHUS U
c(OpMUPOBAHHBIC YMEHUS JIJISI
Pemenne I'MA pemeHns yueOHBIX 3a1a4
67 | Pesepm

68
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