MyHHIHNATBHOE ABTOHOMHOE 00111e00PA30BATE/ILHOE YIPEKICHHE
Vanérosekas cpenss obuieoGpasopareibHas mKoa
MYHHIWMIAILHOrO paifona «Ya&rosckuit paiony 3abaikanbekoro kpas

«PacemoTpeHoy
PyKOBOAMTEIbL METOIHYECKOIO
obbeMHeHNS yaHTeNCH

7 1fC ke 2

Gt | Gecter #E |
TMporokon Ne 7

OT « 30» abugema 2017r

PABOYAS ITPOTPAMMA

no npeamery
Xumus 9 knace

HA 20172018 YYEBHBII 10/

CocraBurests IPOrpaMMst
Porakosa H.B. yunrens xamun

2017



IHosicHuTE/IbHAA 3aIIUCKA

Pabouas nporpamma 11 9 kiacca o0111e00pa3zoBaTEIbHBIX YUPEKICHUN
(0a30BbIil YPOBEHB ).
PabGouas mporpamma cocTaBieHa B COOTBETCTBUU ¢ TpeOoBaHMsMU DenepalbHOr0 TOCYAApPCTBEHHOIO 00pa3oBaTEIbHOTO
CTaHJapTa OCHOBHOTO 0OIIero oopa3zoBaHusi BTOPOro mnokojeHus, [I[pumepHoil mporpaMmbl OCHOBHOTO 00111eT0 00pa3oBaHus 10
XUMHUH U aBTOpcKoi [Iporpammel kypca xumuu s 8-9 kiaccoB oOuieoOpazoBaTeIbHBIX yupexaeHuii(6a3osbiii yposens) O.C.
["abpuensina (2012rona). Hacrosimas nmporpaMMa yuuThiBaeT pekoMeHaanuu [IpumepHoi mporpaMmbl 10 XUMHUH ISl OCHOBHOM
IIKOJIBI.

PaGouas mporpamma Mo XMMUHU: KOHKPETU3UPYET NosiokeHUsT DyHAaMEHTAIBHOTO Spa COACpXKaHUS O0y4eHUs XUMHH C
YY4ETOM MEXKIPEIMETHBIX CBsI3eH YYEOHBIX MPEIMETOB CCTECTBCHHO-HAYYHOTO IIMKJIA; ONPEICIsAeT MOCICI0BATCIbHOCTh
U3YYEeHHs €AMHUI] COJIep KaHusI OOy4YeHHs] XUMUH U GOpMHUpPOBaHUS (Pa3BUTHS) OOIMX YUEOHBIX U CHIEIIM(PUIECKUX TPEIMETHBIX
YMEHUI; TaéT OPUEHTUPOBOYHOE pacIpe/ie/icHHe yueOHOTO BpEMEHH M0 pa3jiejiaM U TeMaM Kypca B MOJAIbHOCTH «HE MEHEE».

CogepxaHue TpOrpaMMbl HAIpaBiI€HO HAa OCBOCHHME 3HAHMUA W Ha OBJAJEHUE YMEHMSIMH Ha 0a30BOM YpOBHE, 4YTO
cooTBeTcTBYeT (0Opa3oBaTebHONW MporpaMMe MmKoJdbl. OHa BKJIIOYaeT BCE TEMBI, MPEIyCMOTPEHHBIE (eaepanbHbIM
rOCYy/IapCTBEHHBIM 00pPa30BaTEIbHBIM CTAaHAAPTOM OCHOBHOTO 001Iero oOpa3oBaHHUS O XUMHHM M aBTOPCKOM Mporpammoit
y4eOHOT0 Kypca.

[Iporpamma kypca «XuUMHH» IMOCTPOEHA HAa OCHOBE CHUPAJIBbHOW MOJENH, NMPEAyCMATPUBAIOLICH MOCTEIIEHHOE Pa3BUTHUE U

yrayOJaeHue TEOPETUYECKUX MPEICTABICHUN TP JIMHEHHOM O3HAKOMJICHUU C OMITUPUUECKUM MaTepUaIoM

OCHOBHBIMH neJasaMu oﬁyqunﬂ XUMHUHU B OCHOBHOM IIIKOJIC SIBJISIFOTCS:

1) popmupoBanue y 00ydaronuxcsi yMeHusl BUJAETh U MIOHUMATh [IEHHOCTh 00pa30BaHUsl, 3HAYMMOCTh XUMUUYECKOTO 3HAHUS JIJIs

KaXXJIOr0 YeJIOBEeKa HE3aBUCUMO OT €ro Mpo(hecCHOHAIBHON JIESITEIbHOCTH; YMEHUS pa3indath (PaKkThl U OLEHKH, CPABHUBATH



OIICHOYHBIC BBIBOIBI, BUJIETh UX CBSI3b C KPUTEPUSIMH OIEHOK U CBS3h KPUTEPHUEB C ONPECICHHON CUCTEMON IIEHHOCTEH,
dbopmynupoBaTh U 00OCHOBBIBATh COOCTBEHHYIO MO3UIIHIO;

2) popmupoBaHue y 00y9IaronIuXcs MEJTOCTHOTO MPECTABICHUS O MUPE U POJIM XUMHH B CO3JTaHUH COBPEMEHHOM €CTECTBEHHO -
HAyYHOH KapTUHBI MHPA; YMEHUS O0BICHITH OOBEKTHI M IMPOIIECCHI OKPYIKAIOIICH MEeHCTBUTEILHOCTH — MIPUPOTHOM,
COIMAJILHOM, KyJIbTYPHOU, TEXHUYECKOU CPEIIbI, UCIIONB3YSI AJISI 3TOTO XUMHUYECKHE 3HAHUS;

3) npuobpeTeHne o0yJaromMUMHCs ONbITa pa3HOOOPa3HON NEATEIBHOCTH, TO3HAHUS M CAMOIIO3HAHUS;, KJIFOUEBBIX HABHIKOB
(KJTFOYEBBIX KOMITETCHTHOCTEH ), IMCIOIIMX YHUBEPCAIBHOE 3HAUCHUE JUTSI Pa3JIMYHBIX BHJIOB JACATEIIBHOCTH: PEIICHHS TIPOOJIeM,
NPHUHSITHS pEIISHUH, TIONCKa, aHaJIM3a U 00padboTku nH(pOpMAIUK, KOMMYHUKATHBHBIX HABBIKOB, HABBIKOB U3MEPCHHIA,
COTPYIHHYECTBA, 0€30MaCHOTO OOpAIeHHsI C BEIECTBAMH B IIOBCEAHEBHOMN KH3HHU.

3agayamMu u3y4eHHus1 y4eOHOro npeamMera « XuMusa» B 9 Kitacce SBISFOTCS:

y4yeOHbIe: POPMUPOBAHUEC CUCTEMbI XUMUYSCKUX 3HAHUN KaK KOMITOHEHTAa €CTCCTBCHHOHAYYHOW KapTHHBI MUPA;
pa3BMBaIONIUe: PA3BUTHE JIMYHOCTH OOYYAIONIMXCS, WX MHTEIUIEKTyalbHOE M HPAaBCTBEHHOE COBEPIICHCTBOBAHUE,
dbopMHUpOBaHUE Y HUX T'YMAHHUCTHYECKUX OTHOUIEHUH U SKOJIOTMYECKH IEJIeCO00pa3HOro MOBEACHUS B OBITY U B TPYIOBOM
NeSITEHbHOCTH;
BOCHUTATEJbHBbIE: (HOPMUPOBAHNE YMEHHI 0€30MaCHOTO OOpAIlleHUs C BEIIECTBAMHU, UCTIOIb3yEMbIMU B MIOBCETHEBHOMN JKU3HU;
BbIPaOOTKa TTOHUMAHHS OOIIECTBEHHOW MOTPEOHOCTH B Pa3BUTHHM XMMHUH, a TaKke (POpMHUpPOBAHHE OTHOIICHHS K XMMHUHU KaK K

BO3MOXHOU 00acTu Oynymiei mpakTHUYeCKOM NeITeIbHOCTH.

OO0mas xapakrepucTuka yueOHOro npeamera « XuMHush»
B cootBeTcTBUUM ¢ DenepanbHBIM TOCYAapCTBEHHBIM 00pa30BaTEIbHBIM CTAaHAAPTOM OCHOBHOTO O0IIET0 00pa30BaHUS yJalluecs
JIOJKHBI OBJIAJICTh TAKWMH TTO3HABATEIHLHBIMH YYCOHBIMU NEUCTBUSAMH, KaK yMeHHE (OPMYIHPOBATH MPOOIEMY M THIOTE3Y,
CTaBUTH LIEJIN U 3aJ1a4d, CTPOUTH IJIaHbI TOCTUXKEHHUS 1IEJIeH U pellieHHs] TOCTaBJIEHHBIX 3a/1ay, TPOBOJAUTH IKCIIEPUMEHT U Ha €ro

OCHOBC J€JIaTb BBIBOAbI U YMO3AK/IIOYCHUA, IIPCACTABIIATE UX U OTCTaMBATh



CBOIO TOYKy 3peHus. Kpome 3Toro, ydammecs IOJDKHBI OBJIAJETh NPUEMaMHM, CBS3aHHBIMH C OIPEAEICHUEM IOHSITHIA:
OrpaHUYMBaTh WX, OMHMCHIBATh, XapaKTEpPU30BAThb M CpaBHUBATH. (CleAoBaTENbHO, MPU M3YYEHUH XMMHU B OCHOBHOM IIKOJE
ydalquecs JIOJDKHBI OBJIaJeTh Y4YEOHbIMU JEHCTBUSMHM, T[O3BOJSIIOIIMMH MM JOCTUYb JIMYHOCTHBIX, MPEAMETHBIX U
MeTaIpeIMETHBIX 00pa30BaTENbHBIX PE3YJIbTATOB.

[Ipennaraemass mporpaMma MO XHMHH PacKpbIBaeT BKJIAJ Y4YeOHOro MHpeaMeTa B JIOCTHXKEHHME LEJed OCHOBHOTO OOUIEro
o0pa3oBaHus U ONpeEseT BaXHEHIINE COAepKaTeIbHbIC IMHUU MTPEAMETA:

* BEECTBO — 3HAHUA O COCTaBC M CTPOCHHHU BCHICCTB, UX Ba)KHEMIIINX (bHBI/I‘ICCKI/IX N XUMHNYCCKUX CBOﬁCTBaX, OMOJIOTHYECKOM

JICHCTBUH;
XHUMHUYECKasi peakiusi — 3HAaHUS 00 YCJOBHUAX, B KOTOPBIX MPOSIBISIIOTCS XHMHUYECKHE CBOMCTBA BEIIECTB, CIocob0ax
yIpaBJICHUS XUMUYCCKUMHU MPOIECCAMU;
NpUMEHeHHe BelleCTB — 3HAHUSA U ONBIT MPAKTUYECKOW JEATECIIbHOCTH C BEIIECTBAMU, KOTOphIE HauOOJIee 4YacTo

yIOTPEOIIAIOTCS B MOBCEIHEBHON JKU3HU, MTUPOKO HCIOIB3YIOTCS B MPOMBIIUIEHHOCTH, CEIbCKOM XO3SUCTBE, Ha TPaHCIOPTE;
SI3BIK XMMHH — CHCTeMa BaXKHEHIIMX MOHSATUHA XUMHUM M TEPMUHOB, B KOTOPBHIX OHM OIHUCHIBAIOTCS, HOMEHKIIATypa
HEOpraHMYECKUX BEIIECTB, T. €. UX Ha3BaHUS (B TOM UHWCJIE M TPUBUAIBHBIEC), XUMUYECKUE (HOPMYJIbl U ypaBHEHHMS, a TaKKe
IpaBuiia epeBoia MHPOPMaIIUK ¢ €CTECTBEHHOTO SI3bIKA HA SI3bIK XUMHUHU U 00paTHO.
[Ipu oT6ope conmeprkaHus, KOHKPETUIUPYIOMIETO MPOrPaMMY, YUYUTHIBAIOCH, YTO TIepe OOIMUM 0Opa30BaHHEM HE CTOMT 3ajada
npoecCHoHambHOM MOATOTOBKM O0YYaIOMUXCs. JTO OMPEEIHIO MOCTPOEHHE Kypca KaK OOIIEKYJIbTYPHOTO, HAIPaBICHHOTO,
Mpexie Bcero Ha (OpMUPOBAHHE W Pa3BUTHE MHTEpPECAa K M3YUYCHHUIO XUMHUU. YUTEHA OCHOBHAsE OCOOEHHOCTH MOAPOCTKOBOTO
BO3pacTa — HavaJio Iepexo/ia OT IETCTBA K B3POCIOCTH, KOTOPBIA XapaKTePU3YETCsl Pa3BUTHEM ITO3HABATEIHHOU C(hephI.
Ha »rame ocCHOBHOrO 00mIEro cpeaHero o0O0pa3oBaHMUs MPOUCXOAUT BKJIIOUECHHE OOYyYalolMuXCs B MPOEKTHYIO U
HCCIIEIOBATENBCKYIO JIESITEIbHOCTh, OCHOBY KOTOPOW COCTABJISIIOT TaKHE€ YHUBEpCAJbHbIe yueOHbIE IEHCTBHS, KaK yMEHUE
BUJIETh MPOOJEMBI, CTaBUTh BOMPOCHI, KIACCU(DUIMPOBATh, HAONIOJATh, MPOBOAUTH HKCIEPUMEHT, JeiaTh BBIBOJALI U

YMO3AaKIHO4YCHHA, 06’[>$ICH$ITI), A0Ka3bIBaThb, 3allMIIATh CBOU UJACHU, JaBATb OIIPCACICHUA ITOHATHAM. C}oz[a KC OTHOCATCA HpI/IéMBI,



CXOIHBIC C OINPEACICHUEM MOHATUI: ONMMCAHUE, XapaKTEPUCTUKA, pa3bsICHEHUE, CpaBHEHUE, pa3indyeHre. DOpMUPOBAHUE FTUX
YHUBEPCAJIbHBIX YUEOHBIX NEUCTBUN HAaUMHAETCS €€ B HaYaJbHOM IIIKOJIE, a B KypCe XUMUKM OCHOBHOM IIIKOJIBI TPOUCXOAUT UX
pa3BUTHE U COBEPIUICHCTBOBaHUE. B CBS3M C 3TUM pe3epBHBIC YaChl TUIAHUPYETCA MCMHOJb30BaTh Ha ()OPMUPOBAHUE U PA3BUTHUE

YMeHI/Iﬁ HpOGKTHOﬁ u HCCJIGI[OB&T@HBCKOIZ ACATCIbHOCTH, YMCHUEC BUJICTDH HpO6H€MBI, ACJIaTb BBIBOABI 1 YMO3AKIIOUCHHA.

MecTo yueOHOro npeaMera B y4eOHOM IJIaHe

Oco0eHHOCTBIO CcoepKaHusl Kypca « XHUMHUS SIBISIOTCS TO, YTO B 0a3UCHOM y4eOHOM (00pa3oBaTeIbHOM) IIJIaHE 3TOT MPEIMET
MOSIBIISICTCSI TIOCTICAHUM B PSIIY U3YUCHUSI €CTECTBEHHOHAYYHBIX AUCIUILUIMH. J[aHHAsT HEOO0XOIMMOCTh OCBOCHHUSI OOBSICHACTCS
TEM, YTO IIKOJBHUKH JOJKHBI 00J1aJ]aTh HE TOJBKO OIMpPECICHHBIM 3allacoM IMPeABAPUTEIBHBIX €CTECTBEHHOHAYYHBIX 3HAHUU,
HO W JIOCTQTOYHO XOPOIIO Pa3BUTHIM aOCTPaKTHBIM MBIIUICHHEM. YYalllUMHCS Y€ HAKOIUICHBI 3HAHUS IO CMEXHBIM
JTUCHUIUIMHAM IMKJIa: Ouoyioruu, (U3WKU, MaTeMaThkd, Treorpaduu, CcHOPMHUPOBAIUCH YMEHHUS aHaJIW3UpPOBaTh, BECTU
Ha0JII0/IeHNsI, CPABHUBATH OOBEKTHI HAOJIOICHUS.

B cooTBeTcTBUM ¢ y4eOHBIM IJIaHOM Ha W3y4YeHHE XUMHHM B 9 Kjacce OTBOJIUTCS 2 yaca B Hejenmo, 70 4acoB B Tojl, Hpu
HOPMATUBHOW MPOJIOJDKUTEIFHOCTH Y4eOHOro roma 35 yueOHBIX HeAelnb. B COOTBETCTBHM CO CIOKHUBIIECHCS MPaKTUKON
OpraHM3aIlid OCHOBHOTO o0O0IIero o0pa3oBaHUS B O00pa30BaTEIbHBIX YUPSKACHUAX OOIIEro oOpa3oBaHUS peajbHas
IPOJOJIKUTEIBHOCTh YU4€OHOTO TOJa MEHbIIE HOPMAaTUBHOM M cocTaBigeT 34 y4yeOHble Hemenu. Takum 00pa3oM, Bpems,
BhIJICNIIEMOE pabOYNMHU yUYeOHBIMHY TNTAHAMH HA U3Y4YEHUE XUMHH B 9 Kilacce Ha MpaKTUKe paBHO 68 yacam.

C ydeToM HEHM30eXKHBIX MOTEPh Y4YEOHOrO BPEMEHH, BBI3BIBAEMBIX Pa3IMYHBIMH OOBECKTUBHBIMU TMPHUYUHAMH, a TaKXKe
HEOOXOIMMOCTH BBIJICICHHS JOMOJTHUTEIPHOTO BPEMEHH Ha HW3YYEHHE OTAEIBHBIX BOMPOCOB Kypca XHMHH MPOTPaMMON
peayCMOTPEH O0MbIIONH 00BEM pe3epBHOIO BPEMEHHU -6 4acoB.

[Iporpammoit npeaycMOTPEHO MTPOBEACHNUE:

KOHTPOJIBHBIX padoT — 4,

MPaKTUYECKUX paboT — 6 4acos.



Cpok peanuzaiuu nporpaMmbl — OJMH Y4€OHBIN TO/I.
®opMbl, METObI U CPEJACTBA 00y4eHUS, TEXHOJIOTHH
B nannom kiacce BeaymuMu MEeTOJIaMu OO0y4YeHUs MPEIMETY SIBISIOTCS: 00BACHUTEIHHO -ULTIOCTPATUBHBIA U PENPOYKTUBHBIH,
XOTSI UCIOJIB3YETCS M YaCTHUYHO-TIOMCKOBBIM. Ha ypokax HCHONB3YIOTCS JIEMEHTHI CISAYIOIMMX TEXHOJOTHUM: JIMYHOCTHO -
OPUEHTHPOBAHHOE O0y4YeHUE, 00yUueHue ¢ npuMeHeHueM onopHsaix cxeM, UKT, mpoekTHas NesITeNbHOCTD.

Ucnonw3yroTcs cneayroniue GopMbl 00yueHus: ydeOHBbIC 3aHATHS, DKCKYpCUM, HAOIIOJACHUS, ONBITHI, SKCIIEPUMEHTHI, paboTa
C y4eOHOM U JIOTIOTHUTEIHHON JTUTEPAaTypOH, aHalli3, MOHUTOPUHT, UCCIeoBaTenbCckas padoTa, mnpe3eHTtanus. OnpeneseHHoe
MECTO B OBJIaJICHUM JIaHHBIM KYpPCOM OTBOJMTCS CaMOCTOSITEIbHOW paboTe: MOATOTOBKAa TBOPUECKUX pabOT, COOOIICHUH,
pedeparos.
DopMbI IPOMEKYTOYHOU U UTOTOBOM aTTeCTALMHU
[TpomexyTouHas aTTecTalys NpoBOAUTCS B hopme:
- TECTOB;
-KOHTPOJIbHBIX;
- CaMOCTOSITENIbHBIX padoT;
- IPAKTUYECKHX;
- TBOPYECKHUX PadoT.
VYuyaiuecs: NpoxoasiT UTOroBYyIO aTTectanuio — B Bujae [ A.
O6yuenne Benércsa mo ydeOHmky O.C.l'aGpuensH «Xumusg 9 Kiaccy», KOTOPBIM COCTAaBISET €AUHYIO JIMHUIO YYeOHHKOB,
COOTBETCTBYET (efiepalbHOMY TOCYIapCTBEHHOTO 00pa30BaTENbHOTO CTaHAApTa BTOPOrO IMOKOJCHHUS 0a30BOrO0 YpOBHSA U

peanmm3yet aBTopckyto nporpammy O.C.I"'abpuensaa( 2012r.)

OT1ianyuTesbHbIE 0COOCHHOCTH padoye MPOrpaMMbl 1 ABTOPCKOM

OcHOBHOE cojiep>KaHUE aBTOPCKOW MOJHOCTHIO HAIIUIO OTPAXKEHHUE B JJaHHOU pabouel nmporpaMmme.



B paGouyio mnporpamMmy Mo XMMHUHU BHECEHbI M3MEHEHHUS IO CPAaBHEHHUIO C aBTOPCKOM: U3 pe3epBa jaoOaBieHo | ydac Ha
«Mertamnb» u qo0asneH luac Ha IIpaktukym 1 «CBoiicTBa METAJIIOB U UX COeAMHEHUI». OCHOBHOE OTJIMUME AaHHOU paboueit
IPOrpaMMbl OT aBTOPCKOM COCTOMT B TOM, YTO B aBTOPCKOM NpOrpaMMe NpPAaKTHUYECKUE padOThl CrpyNNHpPOBaHbI B OJOKHU -
XUMHYECKUE MPAKTUKYMBI, KOTOPbIE MPOBOASTCS IOCJIE HU3YyYEHUs HECKOJBbKHUX pa3/esioB, a B pabodeil mporpamme 3TH XKe
MpaKkTUYECKre padoThl JAIOTCS MOCIE U3yUYEeHU KOHKPETHOM TeMbl. DTO MO3BOJISIET JIyYIlle 3aKPENUTh TEOPETUUECKUN MaTepual
Ha TMpPaKTUKE W TMPOBEPUTh NPAKTUYECKHE YMEHMSI M HaBBIKM HEMOCPEICTBEHHO M0 JaHHOM Teme. YToOBl mpoBecTu
NPAKTUYECKYI0 padOTy MO KOTJa-TO M3YYEHHOW TeMe, TpeOyeTcsl NOMOJIHUTEIbHOE BpeMs NIl TIOBTOPEHHS TEOPETHUYECKUX

OCHOB, UYTO HCKJIKOYACTCA B JJAaHHOU pa6oqeﬁ ImporpamMmme.

Pazten Ko.quechBo 4acoB B KoaunvecTBo 4acoB B padouei

aBTOPCKOiIi mporpamMme nporpamMmme
1. Bgemenme. OOmas XapakTepUCTHKA  XHUMHYECKHX
AIIEMEHTOB M XMMHUYECKUX peakiuid. [lepuoanueckuii 3aKoH u 10 10
[lepuonuueckas cucTema XUMHYECKUX AJIIEMEHTOB
JI.M.MenneneeBa
2.MeTtaibl 14 14 +1 +2+1
3.IIpaktukym 1 «CBoMCTBa METANNIOB U UX COEIUHEHUIN 2 -
4 Hemerasisl 25 25+3
5. IlpaktukyMm 2 «CBONCTBA HEMETAJIJIOB U UX COCTMHEHUM 3 -
6.0000111eHre 3HAHUM 110 XUMHH 32 KYpC OCHOBHOM IITKOJBI.

10 10

IloaroroBka k 'NA.
Peseps 6 4
Uroro: 70 70

Pe3yanaTaM O0CBOCHMHA KypCca XMMHH
HpI/I HN3Yy4YCHUHU XHMMHH B OCHOBHOHM IIIKOJIE 00ECIIeUnBaCTCS AOCTHKCHHUC JIMYHOCTHBIX, MCTAIIPCAMCTHBIX MW IPCAMCTHBIX




PE3YJIBTATOB.
JIMYHOCTHBIE:
® B IICHHOCTHO-OPUEHTAIMOHHOU c(hepe — JyBCTBO TOPIOCTH 332 POCCUUCKYIO0 XUMHUYSCKYIO HAYKYy, TYMaHH3M, OTHOIIICHHE
K TPy, HEJICYCTPEMIICHHOCTD;
e (hopmupoBaHUE IIEHHOCTH 37J0POBOr0 M 0€30MacCHOTro 00pa3a KW3HU; YCBOCHHUE MPABUI UHIUBUIYATBLHOTO U
KOJUIGKTUBHOTO O€301aCHOTO TIOBEICHHSI B UPE3BBIYAHHBIX CUTYAITUSAX, YTPOIKAFOIINX KU3HH U 3JI0POBBIO JTIOJICH;
® B TPyA0BOH c(hepe — rOTOBHOCTH K OCO3HAHHOMY BBIOOPY JMalbHEHIIIEH 00pa30BaTeIbHON TPACKTOPHH;
¢ B II03HABaTEIbHOW (KOTHUTUBHOH, MHTEIJICKTYAIBHON) chepe — YMEHUE YIPaBIsATh CBOSH MO3HABATEIILHON
JESATEITBHOCTBIO.
e (GopMHUpPOBaHUE OCHOB IKOJOTHUYCCKOHN KYJIBTYPBI, COOTBETCTBYIOIICH COBPEMEHHOMY YPOBHIO SKOJIOTHYCCKOTO
MBIIIIJICHUS, PAa3BUTHE OTBITA DKOJIOTHYCCKHA OPUCHTUPOBAHHOM pedIEKCHBHO-OIICHOYHOM U MMPAKTUYECKON JIeSITCIbHOCTH

B JKXU3BHCHHBIX CUTYAalIUAX,

MeTtanpeaMeTHbIe:

® YMEHHE CaMOCTOSITEIBLHO OINPEACINIATh 1IeJIM CBOEro 00yUYeHus1, CTaBUTh U (POPMYIUPOBATh i ceOst HOBBIE 3a/1auu B yu&oe u
N03HABATEIbHOMN AEATEIbHOCTH, PA3BUBATh MOTHBBI M HHTEPECHI CBOEH MO3HABATEIbHON AEATEIbHOCTH;

® YMEHHE CaMOCTOATENbHO IJIAHUPOBATH MYTH JOCTHKEHUS II€JIei, B TOM YHCJIE aJlbTepHATUBHBIC, OCO3HAHHO BHIOMpAThH
HanOosee 2 (HeKTUBHBIE CTIOCOOBI PeIIeHUs YIeOHBIX U MO3HABATEIBHBIX 337124,

® YMEHUE COOTHOCUTH CBOM JCUCTBUS C IUIAHUPYEMBIMHU PE3YJIbTaTaMH, OCYLIECTBISATH KOHTPOJIb CBOEU ACATEIBHOCTU B
Mpolecce JAOCTHKEHHS Pe3yJibTaTa, ONPEAessiTh COCOObI IEMCTBUI B paMKaxX MPEHJIOKEHHBIX YCIOBUN U TpeOOBaHMIA,
KOPPEKTHUPOBATH CBOM JIEMCTBUSL B COOTBETCTBUM C U3MEHSIOLIECHCS CUTyallue;

® yMEHUE OLIEHUBATh MPABUIIBHOCTH BBIMIOJHEHUSI yUeOHOMU 3a7auu, COOCTBEHHbIE BO3MOKHOCTHU €€ pelIeHNs;

® BJIaJICHUE OCHOBAMH CAMOKOHTPOJISI, CAMOOIIEHKH, MPUHSATHS PEIIEHUN U OCYIIECTBICHUSI OCO3HAHHOTO BhIOOpa B yueOHOM



Y ITIO3HABATEIBHOM AEATEIbHOCTH;

® YMEHHE OIpPEAENATh MOHATUA, CO3[aBaThb OOOOIEHHUs, YCTAaHABIMBATH AHAJOTUH, KIACCU(DHUIMPOBATH, CAMOCTOSTEIHHO
BBIOMpAaTh OCHOBAaHHUS W KPUTEPUU IS KIAacCHU(PUKALUMU, YCTaHABIMBATH MPUYMHHO-CIIEICTBEHHBIE CBSI3H, CTPOUTH
JIOTUYECKOE PacCyk JACHHE, YMO3aKIIIOUeHHE (MHIYKTUBHOE, J€AYKTUBHOE U 110 aHAJIOTUH) U JIe1aTh BbIBOIBI,

® yMEHHE CO3/aBaTh, MPUMEHATh U MPEeOOPa30BBIBATH 3HAKM W CHUMBOJIBI, MOJEIU U CXEMbl JJId pPELIeHUs Y4eOHBbIX U
ITO3HABATEIbHBIX 33/1a4;

® YMEHHE OPraHU30BBIBATh yU€OHOE COTPYIHUYECTBO M COBMECTHYIO ACSATENBHOCTh C YUUTEJIEM M CBEPCTHUKAMH; pabOTaTh
UHAUBUAYAJbHO U B TPYIIE: HAXOAUTh OOLIEEe pellieHne U pa3peniaTh KOH(QIMKTHI Ha OCHOBE COIVIACOBAHMS MO3ULUN U
yuéTa HHTEPECOB; (POPMYIHPOBATH, APTYMEHTUPOBATH U OTCTAaUBATh CBOE MHEHUE;

® YMEHHE OCO3HAaHHO UCIIOJIb30BATh PEUEBBIE CPEACTBA B COOTBETCTBUU C 3a7a4€il KOMMYHHUKALIMHU JJ1S1 BBIPAXKEHUS CBOUX
YYBCTB, MBICTICH U MOTPEOHOCTEM; MIIAHUPOBAHMS U PETYJISIIUN CBOEH ACSTENbHOCTH; BIaICHUE YCTHOW U MMCbMEHHON

PCYbLO, MOHOJIOTUYECKON KOHTEKCTHOM PCUbLO,

e (opmMHupoOBaHHE U paA3BUTHE KOMIETEHTHOCTH B OOJACTH HCIOJIb30BaHUS HWH(POPMAIMOHHO-KOMMYHUKAITMOHHBIX
TEXHOJIOTHM;

e (opMHUpOBaHUE U PA3BUTHUE DKOJIOTMUECKOTO MBIIUICHUS, YMEHUE MPUMEHSTh €ro B TT03HABATEILHON, KOMMYHUKATUBHOM,
COITMATLHOM TIPaKTHUKE U PO ECCUOHATILHOM OPUEHTAIINH.

IIpeameTHbIE:

1.B no3naBarenbHOii cdepe:

® J1aBaTh ONPEAECICHUSI U3YUYECHHBIX NOHATUI: «XUMHYECKUN AJIEMEHT», «aTOM», «MOH», «MOJEKYJIa», IIPOCTHIE U CIOKHBIE
BEIIIECTBAY», «BEIIECTBOY», «XUMHUYECKas (opMylia», «OTHOCHUTEIbHAS aTOMHAsl Maccay, «OTHOCUTEIbHAS MOJICKYJSIpHas
MAaccay», «BAJEHTHOCTBbY», «CTEIEHb OKUCIICHUSD, «KPUCTAJUIMYECKAs PEIIETKA», «OKCUABD), «KUCIOTBI», «OCHOBAHUS»,
«conm», «aM(OTEpHOCTbY, «UHAUKATOP», «IEPUOJUYECKUN 3aKOH», «IepHOJINYecKast Ta0IUIA», «U30TOMBDY,

«XHUMHYCCKaAs CBA3b», «QJICKTPOOTPHULATCIBHOCTE», «XMMHWUYCCKaAdA PCaAKIUA», «KXUMHYCCKOC YPABHCHHC), «KIT'CHCTHYCCKAsA



CBA3b», KOKHCJICHHUCY, KBOCCTAHOBJICHUC), «QJICKTPOJIHUTHUYCCKAA JUCCOLHUAIMA», KCKOPOCTh XUMHYECKOU PCaKim,
® OIMMCaTb ACMOHCTPAIIMOHHBIC 1 CAMOCTOATCIIbHO IIPOBCACHHBIC XUMHWYCCKUC SKCIICPUMCHTEI,

® OIMMCBLIBATH W PA3JIn4aTbh M3YYCHHBIC KJIACChl HCOPraHMYCCKHX COCHHHGHHﬁ, IMPOCTBLIC U CJIOKHBIC BCIICCTBA, XUMHYCCKHC

peaKIum;

KJ1acCU(UIIMPOBATH U3YUEHHbIE OOBEKTHI U SIBICHHUS;

e JleJlaTh BBIBOJABI U YMO3AaKJIIOUEHUS W3 HAOIMIOJEHUM, HM3YyUYEHHBIX XUMHUYECKUX 3aKOHOMEPHOCTEH, MNPOrHO3UPOBATH
CBOMCTBA HEM3YUYEHHBIX BEUIECTB 10 aHAJIOTMU CO CBOMCTBAMM U3YUYEHHBIX;

® CTPYKTYpUPOBATh U3YYEHHBIA MaTepHall U XUMUYECKYI0 HH(OPMAIINIO, TOJIYYEHHYIO U3 APYTUX UCTOUYHUKOB;

® MOACIUPOBATHE CTPOCHUC ATOMOB 3JICMCHTOB 1-3 MmepruoaoB, CTPOCHUC ITPOCTBIX MOJICKYJI,

2.BIIeHHOCTHO — OPHEHTAIIMOHHOM cepe:
® AHANM3UPOBATh M OIICHUBATH TMOCIEACTBUS IJIsi OKpY)KAroIledl cpeipl OBITOBOM M MPOU3BOJCTBEHHOW EATEIbHOCTHU
YeJioBeKa, CBSI3aHHOM C MepepabOoTKOM BEIIECTB;
3. B TpynoBoii chepe:
® IPOBOJUTH XUMUUYECKUIN IKCIIEPUMEHT;

4. B cpepe 0e30maCHOCTH KU3HEAESATEIbHOCTH:

¢ OKa3bIBATh IICPBYIO IIOMOIIGb IIPH OTPABJICHHAX, OXKOI'dX WM APYIHUX TpaBMaX, CBA3aHHBIX C BCIICCTBAMHU H J'Ia60paT0pHI)IM

000pyTI0BaHUEM.



TeMmaTuueckoe INIAHUPOBAHMUC y‘l@ﬁHOI'O MaTtepualia

Ne Hasanue riaBsl KomnuectBo | IIpaktnueckue | KoHTpoJsibHBIE
IJIaBbl 4acoB paboThI paboThI
Beenenue. O6uias 6 Nel
XapaKTepUCTUKa

XUMHUYECKHUX DJIEMEHTOB U
XUMHUYECKUX PEAKLIUH.
Ilepronnueckuil 3aK0H U
Ilepuonnueckas cucrema
XUMHUYECKHUX DJIEMEHTOB

JI.M.MenneneeBa
1. | Meramisl 18 Nel-3 No2
3. | Hemeramisl 28 Ne4-6 Ne3
5. O00011eHNEe 3HAHUHT 110 10 Neq4

XUMHH 32 KypC OCHOBHO
mkobl. [logroroska k

'MA.
6. | Peseps 4
Utoro 70 6 4

OcHOBHOE coaepxkaHue Kypca

BBenenue. O0mas xapakTepuCTHKA XMMHUYECKHX 3JIEMEHTOB M XUMUYeCcKuX peaknuid. [lepumoanyeckuii 3aKoH u
Ilepuoauyeckas cucrema
xumuueckux 3jgeMeHToB . U. Menaeaeea (10 u)



XapakTepuCTUKa 3JIEMEHTA IO €ro MnojoxeHuro B llepmoamueckoint cucreme xumuueckux sneMeHToB . WM. Menneneesa.
CBoOlICTBa OKCHIOB, KHCIJIOT, OCHOBAaHMW M COJIEM B CBETE TEOPUU DIIEKTPOJIMTHYECKOM NMCCOLMALUMU M OKHUCIICHUSA-
BoccTaHoBieHUs. [loHsATHE O mnepexoaHbIX »3nemMeHTaXx. AmdorepHocTb. ['eHeTHueckuil psAx NEepPexXOAHOro 3JIEMEHTA.
[Tepuonnueckuit 3akoH u Ilepuonmueckas cucrema xumuueckux diieMeHToB [[. M. MenneneeBa. Xumuueckas OpraHu3amus
KUBOW U HEXUBON NPUPOIbI. XMMHUYECKUN COCTAaB sAApa, MAHTUU U 3€MHOM KOpbl. XUMUUYECKUE DJIIEMEHTHI B KIIETKAaX >KUBBIX
opraHu3MoB. Makpo- ¥ MHKpodneMeHThl. O00OIIeHNe CBEACHHM O XUMHUYECKUX peakiusax. Knaccudukanus XuMUYECKHX
peakuuid 1Mo pa3JuyHbIM MPU3HAKAM: «YHUCJIO M COCTAaB PEArupyroliuxX U 0O0pa3yroIIMXCS BEIHIECTBY», «TEIIOBOW 3(QexT»,
«HAIpaBJICHUE», «U3MEHEHUE CTEeNEeHEHd OKHUCIEHHsS JJIEMEHTOB, OOpa3yIollMX pearupyrolue BelecTBay, «daszay,
«MCIIOJIB30BaHKUE KaTanu3zaTopay. IloHsaTHe 0 CKOpoCcTH XMMHUYECKON peakiuu. DakTophl, BIUAIOLIAE HA CKOPOCTh XUMUUYECKUX
peakiuii. Karanuzatopsl u katanu3. UHruOUTOphl. AHTUOKCUIAHTHI.

JdeMoHCTpanuu.

Paznmuunbie ¢popmbl Tabmuusl [I. M. MenneneeBa. Moaenu aTroMoB 3yieMeHTOB 1—3-ro nepuojoB. Mosenb CTpOCHHsI 36MHOTO
mapa (mornepevHbii pa3pes). 3aBUCUMOCTh CKOPOCTH XMMHUUYECKOW PEAKIMU OT MPUPOJIbI Pearupyronfx BeIIeCTB. 3aBUCUMOCTD
CKOPOCTH XMMHYECKON pPEaKIMU OT KOHLEHTPALMK PEAarupyroniux BEIIECTB. 3aBUCUMOCTb CKOPOCTH XUMHUYECKON pPEaKIUu OT
IUIOIIAI CONMPUKOCHOBEHHSI PEAarupyroluX BEIIECTB (KUK CIION»). 3aBUCUMOCTh CKOPOCTH XMMHUYECKOM peakiuu OT
TEMIIEPATyPhl pEarupyroIIuX BelecTB. [ OMOTEHHBIN U reTepOoTreHHBIN KaTanu3bl. DepMeHTaTUBHBIN KaTtanu3. THrubupoBaHue.
JlaGopaTopHble ONbITHI.

1. IlomyyeHune ruApOKCHAA LIMHKA M HCCIENOBAaHUE €ro CBOMCTB. 2.MonenupoBaHue MOCTpoeHHs lleproanueckoil cucTeMbl
xumudeckux anemeHToB [I. M. MengeneeBa. 3. 3amenienue xene3oM meau B pactBope cyibgara meau (II). 4. 3aBucumoctsb
CKOpPOCTH XUMHUYECKON PEAKLMHU OT IPUPOJIBI PEarnpyIOIINX BEUIECTB HA IPUMEPE B3aUMOICUCTBUS KUCIIOT C METAJJIAMH.

5. 3aBUCUMOCTbh CKOPOCTU XMMHUUYECKOIN PEAKIIMU OT KOHLIEHTPALIMU PEArUpPYIOIINX BEIECTB HA TPUMEPE B3aUMOJEHCTBUS LIMHKA
C COJISTHOM KHCJIOTOW pa3IMYHOW KOHIIEHTPAIlHUH.

6. 3aBUCUMOCTb CKOPOCTH XMMHUYECKOW PEaKIHUH OT IUJIOIIAJAN CONPUKOCHOBEHHMS pEarupyromnx BemecTs. 7. MoaenupoBaHue
KUIAIIETO cJIos». 8. 3aBUCUMOCTh CKOPOCTH XMMHUUYECKON pEeaKkuu OT TEMIIEpaTypbl PearvpyrollnxX BEIIECTB HA MpUMEpe
B3auMogencteus okcuna menu (II) ¢ pacTBopoM cepHOM KHUCIOTHI pa3IMUHOW TeMmeparypbl. 9. PasnoxkeHue mnepokcuia
BOJIOpOJIa ¢ moMoIbio okcuaa mapranna (IV) u katamaszer. 10. OOHapykeHHe KaTajga3bl B HEKOTOPHIX MUIIEBBIX MPOAyKTax. 11.
NurubupoBanue B3auMOJICHCTBUS KUCIOT C METAJJIAMU YPOTPOTTTHOM.

IIpeameTHBIE pe3ybTATHI 00y4YeHUSs

Yyamuics 10JKeH ymems:

WCMOJIB30BATh NPU XAPAKTEPUCTUKE NPEBPALICHUNA BEHIECTB MOHATHS: «XHUMUYECKas PEAKLUHSA», «PEAKUUH COCIUHEHHUS»,
«peaKUUU PaA3JIOKEHUS», «PEAKIMU OOMEHa», «pPEaKIUU 3aMEIICHUS», «PEaKIMh HeUTpaau3alnumy», <«3K30TepPMHUYECKUE
peakuumn», <OHIOTCPMUYECKHE PEAKIHNN», «OOpaTHMbIe peakluu», «HEOOpPATHUMBIE  PEAKIUN», «OKHUCIUTEIHHO-
BOCCTAHOBHUTEJIBHBIE PEAKLIHN», «TOMOTECHHBIE PEAaKUUW», «TETEPOTCHHBIE pEAKIUN», «KATUIMTHYECKUE PEaKLUN»,
«HEKATATIMTUYECKUE PEAKIINN», «TEINIOBOM 3(DPEKT XUMUUECKON peaklnum», «CKOPOCTh XUMUYECKOU PEeaKun», «KaTaaIu3aTopy;



XapaKkTepu30BaTh XUMHUYECKHE DJIEMEHThl 1—3-r0 MepHogoB MO HMX MOJOXKeHUI0 B llepmommyeckoil cucTeMe XMUMHYECKUX
aneMeHToB [[. 1. MenneneeBa: XUMUUYECKUN 3HAK, MOPSIAKOBBIM HOMEp, IIEPUOL, TPYyIIIa, NOATPYIIIA, OTHOCUTEIbHASA aTOMHAas
Macca, CTpOCHHME aToMa (3apsia SApa, YUCIO MPOTOHOB M HEHUTPOHOB B SApE, OOIIEE YHUCIO 3JEKTPOHOB, pacIlpeiesieHHe
AIIEKTPOHOB MO 3JIEKTPOHHBIM CJIOSM, IIPOCTOE BEIIECTBO, (POPMyJia, HA3BAaHUE U THUI BBICHIETO OKCHAA U THAPOKCH]IA, JIETYYErO
BOJIOPOJTHOTO COEMHEHUSI ([ HEMETAJLIIOB));

XapaKTepu30BaTh OOIIME XMMHUYECKHE CBOMCTBA aM(pOTEPHBIX OKCHAOB M THAPOKCHUAOB, NPUBOAUTH MNPHUMEPHl PEaKLUi,
MOATBEPKAAIOUIUX XUMUYECKHE CBOMCTBA aM(POTEPHBIX OKCUJOB U THIPOKCHU/IOB;

JaBaTh XapaKTEPUCTUKY XMMHYECKHX PEAKIUH IO YUCIY M COCTaBY MCXOJHBIX BELIECTB M MPOAYKTOB PEAKLNH; TEIIIOBOMY
3¢ dexTy; HanpaBIeHUIO TNPOTEKAHUS PEAKIMH; H3MEHEHHMIO CTENeHEH OKHUCIECHMSI 3JIEMEHTOB; arperaTHOMY COCTOSHHUIO
VCXOJHBIX BEIIECTB; YYaCTUIO KaTajanu3aTopa;

OOBSCHATH U MPUBOJUTH MPUMEPHI BIUSIHUS HEKOTOPBIX (AKTOPOB (MIPUPOJA PEArupyIOIIUX BEUIECTB, KOHIIEHTPAIIUs BEIIECTB,
JABJICHUE, TeMIEpaTypa, KaTaJIu3aTop, MOBEPXHOCTh CONPHUKOCHOBEHHMS PEArMpPYIOIIMX BEIIECTB) HA CKOPOCTbh XUMHUYECKUX
pEeaKLHnii;

HA0JII0/1aTh U OMUCHIBATh YPABHEHUS PEAKIIMI MEX/y BEIIECTBAMU C TOMOIIbIO €CTECTBEHHOTO (PYCCKOTO HIIM POJTHOTO) SI3bIKA U
A3bIKa XUMUH;

IPOBOAUTH OMBITHI, MOJATBEPKAAIOIINE XUMUYECKHUE CBOMCTBA aM(pOTEPHBIX OKCHIOB U THJPOKCUAOB; 3aBUCHMOCTH CKOPOCTH
XUMHUYECKOM pPEaKkIuu OT pa3inyHbIX (aKTOpoB (IIPUPOAA PEArUpyIOIIMX BEIIECTB, KOHILEHTpPAlUs BEIECTB, JABJICHHE,
TEMIIEpaTypa, KaTaJIu3aTop, IOBEPXHOCTh CONPUKOCHOBEHNUS PEarupyrolnX BEIIECTB).

MeTtanpeaMeTHbIe pe3yabTATbl 00y4eHUs

Yyamuics n10JKeH ymems:

OTIPENENATh IIeb YYCOHOW ACATETLHOCTH C IOMOINBIO YUUTEIS M CaMOCTOSTEIBHO, MCKaTh CPEICTBAa €€ OCYIIECCTBICHUS,
paboTas Mo IUTaHy, CBEPSATHh CBOH JICWCTBHUS C IIEIbI0O M MPU HEOOXOAUMOCTH HMCHPABIATH OMMOKU C TOMOIIBIO YUHUTEIS U
CaMOCTOSITEIBHO;

COCTABJIATh AaHHOTAIUIO TEKCTA;

co37aBaTh MO C BBIJCICHUEM CYIIECTBEHHBIX XapaKTEPUCTHK OOBEKTa W TMPEACTABICHHMEM WX B IPOCTPAHCTBEHHO-
rpadudeckoii UM 3HaKOBO-CUMBOJUYECKOHN (hopMme;

OTIpEIEISITh BUIBI Kilaccu(UKAIU (€CTECTBEHHYIO M MICKYCCTBEHHYIO);

OCYIIECTBIIATH MPAMOE AEAYKTUBHOE JI0KA3aTEIBCTBO.

Tema 1. Metasibl (14 4)

[Tomoxxenne wmetamioB B Ilepuonmueckor cucreme xumudeckux osiemeHToB [l WM. MengeneeBa. Merammmyeckast
KpUCTAJUTMYECKAsl pelieTKa W MeTaJuImueckas XuMudeckas cBsi3b. OOmme ¢usmueckne cBoiicTBa MeTauioB. CrutaBel, WX
CBOMCTBAa M 3Ha4YeHHE. XHWMHUYECKHE CBOMCTBA METAJUIOB KaK BOCCTAHOBUTEJIEH, a TaKX€ B CBETE€ HX TOJOXKCHUSI B
ANEKTPOXUMUYECKOM Py HanpsikeHuit MmetamuioB. Koppo3us MetaninoB u criocoObl 60pbObl ¢ Hell. Metansl B ipupoje. O0mue
CrocoObl UX MOJyYEHUSI.



OO0masi xXapakTepUCTHKA WIEJOYHBIX MeTALUI0B. MeTtaiel B nipupoae. O6uime crnocoObl ux nonydeHus. CTpoeHue aToMoB.
[IlenouHble MeTaIbl — MNPOCThIE BellecTBAa. Ba)kHeHIIre COeIMHEHUs IIETOYHbIX METAIJIOB — OKCHUABI, TUAPOKCHJIBI U COJIU
(x0puabl, KapOOHATHI, CYJb(AThI, HUTPATHI), KX CBOMCTBA 1 IPUMEHEHHE B HAPOJHOM X03diicTBe. KanuitHble ynoOpeHus.
OO0was xapakTepuCcTHKA 3JIEMEHTOB I1aBHOM noarpynnsl II rpynnel.

Crpoenne aromoB. lllenouyHo3zeMenbHbIE METalIbl — MPOCTbIE BElIECTBA. BakHEHIIMe COEIUHEHUs UIEI0YHO3EMETbHBIX
METaJJIOB — OKCHU/[IbI, TUJIPOKCUABI U COJU (XJIOPUJIbI, KApOOHATHI, HUTPATHI, CyIb(aThl, (hochathl), UX CBOWCTBA U TPUMEHEHUE
B HAPOJIHOM XO3S5IHCTBE.

AJIIOMUHM .

Crtpoenue atroma, pusndyeckue U XMMUYECKHUE CBOMCTBA MPOCTOro BemecTBa. CoeIMHEHMs aTIOMUHUSL — OKCUJl U TUAPOKCU, UX
ampoTepHbIi Xapakrep. Baxkneiimue conu antomunus. [Ipumenenne amoOMUHNS U €70 COSTUHEHUH.
Keae3o.

Crpoenue aTomMa, QU3HYECKUE U XUMUYECKHE CBOMCTBA POCTOrO BelecTsa. I enetnueckue pansl Fe™? u Fe
Baxxueiiue conu xenes3a. 3HaueHUE )Kelle3a U €ro COSIUHEHUH I MPUPOJIBI U HAPOJIHOTO XO3SHCTRA.
JlemoHcTpanum.

OO0pa31pl METOYHBIX U IIEIOYHO3eMEeNIbHBIX MeTauioB. O0pa3iibl crutaBoB. B3anmoeiicTBre HaTpUs, JIUTUS U KalbIUs C BOJIOH.
B3aumoneiicTBue HaTpusi U MarHus ¢ KuciopojgoMm. BzaumopeiicTBue meTtannoB ¢ HemeTaamu. llomyudeHue THAPOKCHUIOB
xenesa (II) u (III).

JlaGopaTopHble ONbITHI.

12. B3zauMmojeicTBHE PacTBOPOB KHUCIOT U cojiek ¢ Metauiamu. 13. O3HakomiieHHE ¢ pyaamMu kene3a. 14. OxpaimuBaHue
IUIAMEHU COJISIMHA IIEJOYHBIX MeTauioB. 15. B3aumopeiictBue kanpuusa ¢ Bogoi. l6.IlonmyueHue ruapokcuja KalbLUs W
HCCJICJOBAHUE €0 CBOMCTB.

17. TlonydyeHue ruIpoKCUa ATIOMUHUS W MCCIEJOBaHUE €ro CBOMCTB. 18. B3aumoneiicTBue kene3a ¢ COMSHOW KUCIOTOM. 19.
[Tonyuenue runpokcuo xkenes3a (II) u (II1) u u3yyenue ux cCBONCTB.

IIpeameTHBIE pe3ybTATHI 00y4YeHUS

Yyamuics 10JKeH ymems:

UCIIOIb30BaTh NPU XAPAKTEPUCTUKE METAJUIOB M HMX COCJUHEHUN NOHATHSA: «METAJUIbl», «psJ AKTHBHOCTH METAIJIOBY,
«IIETIOYHBbIE METAJUIb», «UIEJIOYHO3EMEIbHBIE METaUIbl», HCIOJIb30BaTh HUX NPU XapaKTEPUCTUKE METAIOB;, JaBaTh
XapaKTEPUCTUKY XUMUUECKUX BJIEMEHTOB-METAUIOB (IEJTOYHBIX METAJNIOB, MAarHus, KaiblUs, AJTIOMHUHHS, JKelle3a) MO UX
nosjoxxenuto B [lepronndeckoit cucrteme xumuueckux semMeHToB [[. 1. MenzaeneeBa (XMMUUYECKUM 3HAK, TTOPSIKOBBIM HOMED,
Mepuo/, rpyIna, NOATrpyNIa, OTHOCUTENbHASI aTOMHAsl Macca, CTpOEHUE aToma (3apsj siapa, YUCIO MPOTOHOB U HEUTPOHOB B
A1pe, 0011ee YUCIIO AIEKTPOHOB, PACTIPEACIICHUE IEKTPOHOB 0 JIEKTPOHHBIM CIIOSIM), TPOCTOE BELIECTBO, popMysa, Ha3BaHUE
Y TUII BBICIIETO OKCUA U THAPOKCHUIA);

Ha3bIBaTh COCAUHEHHUS METANIOB U COCTABIISITh UX (POPMYJIbI IO HA3BAHUIO;

XapaKTepU30BaTh CTPOEHHUE, O0IIME PU3NUECKHE U XUMUYECKHUE CBOMCTBA MTPOCTHIX BEIECTB-METAIIOB;

+3



OOBSACHATH 3aBUCHUMOCTb CBOWCTB (MJIM MpPEACKa3bIBATh CBOMCTBA) XUMHUYECKHX 3JIEMEHTOB-METAUIOB (paguyc, METAIUIMYECKUE
CBOICTBa 3JIEMEHTOB, OKUCJIHMTEIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA AJIIEMEHTOB) U 00pa3yeMbIX UMHU COECIWHEHUN (KUCIOTHO-
OCHOBHBIE CBOWCTBA BBICHIMX OKCHJOB U THAPOKCHUIOB, OKHUCIUTEIbHO-BOCCTAHOBHUTEIBHBIE CBOMCTBA) OT IOJOXEHUS B
Ilepuonnueckon cucreMe XuMuueckux aiaeMeHToB [[. 1. Menneneesa;

OMHCHIBATh OOIME XMMHYECKHE CBOMCTBA METAJJIOB C IMOMOILIBIO €CTECTBEHHOrO (PYCCKOIO WJIM POJHOTO) sI3bIKa M S3bIKa
XUMUHY;

COCTaBJIATh MOJIEKYJISIPHBIE YPaBHEHMS PEAKUNN, XAPAKTEPU3YIOIIMX XUMUYECKHUE CBOMCTBA METAJLUIOB M UX COEAUHEHUMH, a
TaK)K€ JIEKTPOHHBIE YPABHEHMS IIPOLIECCOB OKHUCIICHHS -BOCCTAHOBIICHMUS;

YPaBHEHHUs DSJIEKTPOJUTUYECKON AUCCOLMALIMN; MOJIEKYJIApHBIE, IOJHBIE M COKPAUICHHBIE WOHHBIC YPAaBHEHMS DPEAKLHMN C
Y4aCTHEM DJIEKTPOJIUTOB;

yCTaHABIIMBAaTh MPUYMHHO-CIEACTBEHHBIE CBSI3M MEXKIY CTPOCHHUEM aTOMa, XUMHUYECKOW CBSI3bI0, THIIOM KPUCTAJTIMYECKOU
PELIETKH METAIJIOB U UX COCAMHEHUM, NX 0OIUMHU (PU3NYECKUMU U XUMUYECKUMU CBOMCTBAMU;

ONMMUCHIBATh XUMUYECKHUE CBOMCTBA IIEJOYHBIX U IEJIOYHO3EMEIBHBIX METAJUIOB, @ TAKXKE aJFOMUHUS U KEJIE3a U UX COEAUHEHUN
C TIOMOIUIBIO €CTECTBEHHOTO (PYCCKOT'O UM POJHOTO) SI3bIKA U SI3bIKA XUMUMU;

BBIMIOJHATh, HAOIOJaTh WU ONUCHIBATh XUMHUYECKHM HKCIEPUMEHT [0 PACHO3HABAHUIO BAXKHEMIIMX KATHOHOB METAJLJIOB,
TUAPOKCUA-UOHOB;

DKCIIEPUMEHTAIbHO MCCJIEI0OBATh CBOMCTBA METAUIOB M HMX COCAMHEHMM, pEIIaTh 3KCHEPUMEHTAIBHBIE 3aJa4d 10 TEME
«MeTanibl»;

ONMCHIBATh XUMUYECKUN IKCIIEPUMEHT € ITOMOILBIO €CTECTBEHHOIO (PYCCKOI0 WM POJIHOIO) SI3bIKA U A3BIKA XUMHU;

OPOBOJIUTh pacueThl MO XUMHUYECKUM (GOpMyJaM U YPaBHEHMAM pEaKLUUH, MPOTEKAOIUX C YYaCTHEM METAUIOB U HX
COEeIMHEHUH.

MeTtanpeaMeTHbie pe3yabTaThbl 00y4eHUsA

Yyamuics 10JKeH ymemas:

paboTaTh MO COCTABJICHHOMY IUIAHY, UCIIOIB3Ys HAPSAIy ¢ OCHOBHBIMHU M JIONIOJIHUTEIBHBIC CPECTBA (CIIPAaBOYHYIO JIMTEPATYPY,
cinoxubeie mpubopsl, cpeactsa MKT); ¢ moMoreio yuuTtesns oTOMpaTh I pelieHus Y4eOHBIX 3a7a4 HEOOXOIHMMBIC CIIOBApH,
SHIUMKJIONEIUH, CIIPABOYHUKH, SJICKTPOHHBIE JTUCKH;

COTIOCTABIIATh U OTOMpPaTh MH(POPMAIIHIO, TIOJYYCHHYIO M3 Pa3IMYHBIX HMCTOYHHKOB (CIIOBApH, SHIIUKIIONEINH, CIPaBOYHUKH,
3JIEKTPOHHBIE JUCKH, CeTh MHTEepHET);

MPEACTABIATh HHGOPMAITUIO B BUJIC TaOIHUII, CXEM, OTIOPHOT'O KOHCIIEKTa, B TOM YHCIIe ¢ mpuMeHeHueM cpencts MKT;
0pOpPMIISITH CBOM MBICIM B YCTHOM M NMHCHBbMEHHOW PEYHM C YUYETOM CBOMX yUEOHBIX M JKU3HEHHBIX PEUYCBHIX CHTYAIlMH, B TOM
yucie ¢ npumenenueM cpeacts UKT;

COCTAaBJIATH PELICH3UIO Ha TEKCT;

OCYIIECTBIIATH I0KA3aTEIHCTBO OT MMPOTUBHOTO.

Tema 2. Ilpaktukym 1. CBoiicTBa MeTa/110B ¥ MX coequnennii (2 1)!



1. OcymiecTBiieHHME LENOYKA XMMHUYECKUX mpeBpamieHuid. 2. [loaydyeHue u CBOMCTBA COEIMHEHWH MeTauioB. 3. Pemenwue
AKCIIEPUMEHTAJIBHBIX 3a7]a4 HA PACIIO3HABAHKE U MTOJTYUYECHUE COCTMHEHN METAJIIOB.

IIpeameTHbIe pe3yabTAaThI 00y4YeHUSs

Yyamuncs A0JKeH ymemy:

oOpamarbcsi ¢ Ja00OpaTOPHBIM OOOpPYJOBAHMEM M HarpeBaTelIbHbIMU NPHOOpPaMH B COOTBETCTBUU C NPABWIAMH TEXHUKH
0e301acHOCTH;

Ha0JII0/1aTh 3a CBOMCTBAMU METAJIJIOB U UX COCIMHEHUN U SBIICHUSIMU, IPOUCXOAIIUMU C HUMU;

OMUCHIBATh XUMUUECKUN IKCIIEPUMEHT C MMOMOIILIO0 €CTECTBEHHOT'O (PYCCKOT'0 WIJIM POJAHOTO) SI3bIKA U SI3bIKA XUMUU;

JeNIaTh BBIBOJbI IO PE3ybTaTaM MPOBEICHHOIO YKCIEPUMEHTA.

MertanpeaMeTHbie pe3yabTaThl 00y4eHUs

Yuamuncs A0JKeH ymems:

OTPEeNIeIATh, UCXOS U3 YU4eOHOU 3a/1aur, HEOOXOUMOCTb UCTIOIb30BaHUS HAOIIOACHUS WU SKCIIEPUMEHTA.

Tema 3. Hemeramibt (25 1)

OO6miass xapakTepucTHKa HeMeTauloB: mojioxkeHue B Ilepuogumyeckoit cucrtemMe xumudeckux dnemenro JI. W
MeHnneneeBa,0cO0EHHOCTH CTPOSHUSI aTOMOB, SJIEKTPOOTpHUIATeNbHOCTE (D0) KakMmepa «HeMeTauIM4YHOCTHY, psia 0.
Kpucranimyeckoe CTpoeHHME HEMETANIOB — TPOCThIX BemiecTB. Aimorponus. @Dusznueckue CBOMCTBA HEMETAIIOB.
OTHOCUTENBHOCTD MOHATHI «METAILID) U «HEMETAIID».

Bonopoa.llonoxenue Bogopoaa B Ilepuonnueckoin cuctemMe xumudeckux snemeHtoB J[. M. MenneneeBa. CtpoeHue atoma u
MoJIeKyJbl. PU3NUYECKUE U XUMHUYECKHE CBOMCTBA BOJOPO/IA, €0 MOJyYEHUE U IPUMEHEHHE.

1 TIpu AByX4acoBOM IJIAHUPOBAHUH MPOBOJUTCS TOJIBKO MpaKTUUYeckas padora 3

Boaa.

Crpoenue moiekynbl. Bomopoanas xumMudeckas cBs3b. Ou3nyeckre CBOWCTBA BOJBI. AHOMAJIUM CBOMCTB BOABL. | mapoduibHbIe
u ruapodoOHbIe BemecTBa. XUMHUYECKHE CBOMCTBa Bonbl. KpyroBopor Boasl B mpupone. Bomoounctka. Asparusi BOJIBIL.
breitoBbie prnibTpel. MunepanbHbie BOJbL. JucTuiinpoBaHHas BojIa, €€ MOTyYeHHE U MPUMEHEHHE.

OO0mas xapakTepuCTHKA raJioreHoOB.

Crpoenue aroMoB. [IpocThie BelecTBa 1 OCHOBHBIE COEIMHEHUS TAJIOT€HOB, UX CBOMCTBA.

Kparkue cBenenus o xiaope, 6pome, drope u iione. [IpuMeHeHre raToreHOB M UX COCTMHCHUIN B HAPOHOM XO3SIHCTBE.

Cepa.

Crpoenue atoMa, aljgoTpOIuUs, CBOMCTBa M IpuMeHeHne pomOuueckoil cepbl. Oxcunbl cepel (IV) u (VI), ux nonyuenue,
CBOWCTBA K puMeHeHne. CepHasi KUCJI0Ta U €€ COJIM, UX TPUMEHEHHUE B HAPOJHOM XO0351MCTBE. [IpOM3BOACTBO CEPHOM KHUCIIOTHI.
A3o0T.



Ctpoenue aroMa U MOJIEKYJIbI, CBOMCTBA MPOCTOr0 BElIECTBA. AMMMAK, CTPOCHHUE, CBOMCTBA, MOJydyeHHE U nmpuMeHeHune. Conu
aMMOHHUSI, UX cBoicTBa U puMenenue. Okcuast azota (II) u (IV).

A3OoTHas KuCJOTa, €e CBOWCTBa M NpuMeHeHue. HutpaTel M HUTPUTHI, MpodiieMa UX COAEPKaHHS B CEIbCKOXO3AWCTBEHHOU
MPOAYKIIUU. A30THBIC YAOOpPEHUS.

dDocdop.

Crpoenue aToma, ajjlOTponusi, CBOWCTBAa 0Oenoro M KpacHoro Qocdopa, ux npuMeHeHue. OCHOBHBIE COEIUHEHUS: OKCHUJ
docdopa (V) u oprodochopnas kucnora, pocdatel. Docopubie ynodpeHus.

Yriaepoa.

Crpoenue artoma, ayyioTponus, cBoiicTBa Moaudukanui, npumeHenue. Oxcuasl yriaepoga (II) u (IV), ux cpoiictBa u
npumeHenne. KapOoHaThl: KaJabIUT, COJA, MOTAIIl, UX 3HAUYCHHUE B IPUPO/IC U KU3HU YEJIOBEKA.

Kpemuuii.

Crpoenue aroma, KPUCTAIUTMYECKHM KpeMHUM, ero cBoiictBa u mpuMeHeHue. Oxcun kpemuus (IV), ero mnpupogHsie
pasHoBuAHOCTH. CuiuKaThl. 3HAYEHWE COEAUHEHUM KPEMHHUS B JKMBOM M HEXHBOW mnpupoze. [loHsTHe O CHIMKATHOMN
TPOMBIIIJIEHHOCTH.

JdeMoHCTpanuu.

OO6pas1iipl raJOoreHOB — MPOCTHIX BEIIeCTB. B3anmoneiicTBUE TaIOreHOB ¢ HATpHEM, C aTlOMUHUEM. BeITecHEeHHne XJIopoM Opoma
WIM HOJla W3 PACTBOPOB HX coyieil. B3aumopeicTBue cepbl C MeTajulaMu, BOAOPOJAOM M KHUCIOpoJIoM. BiammonelictBue
KOHLIEHTPUPOBAHHOW Aa30THOM KHUCJIOTHI ¢ Meabto. [lorionieHne yriem pacTBOPEHHBIX BELIECTB WJIM ra3oB. BoccraHoBieHue
Meau u3 ee okcuaa yriem. OOpasibl MPUPOIHBIX COEOUWHEHUU Xiopa, cepbl, (ocdopa, yriaepoma, xkpemuusi. OOpaslibl
BaXXHEHIIMX ISl HAPOJAHOTO XO03541CTBa Cylnb(haToB, HUTPATOB, KapOOHATOB, (hochaToB. OOpa3Ibl cTEKIIA, KEPAMUKH, [IEMEHTA.
JlaGopaTopHble ONbITHI.

20. Ilomyuenwe u pacno3HaBaHue Bojaopoja. 21. HccimenoBaHue MOBEPXHOCTHOIO HAaTSXKEHUs BOJAbL. 22.PacTBopeHue
nepMaHraHara Kajius WIM MEIHOTO Kymopoca B Boje. 23. I'mapatamus o6e3BoxkeHHoro cynbdara menu (II). 24. MsroTornenue
TUIICOBOTO OTIEYaTKA.

25. O3HaKOMIIEHHE C KOJUIEKIIMEH OBITOBBIX (GUIBTPOB. 26. O3HAKOMIIEHHE C COCTaBOM MHHEpalbHOU BOjbL. 27. KauecTBeHHas
peakiusi Ha rajdoreHu-uoHel. 28. IlonyueHune u pacno3HaBaHue kuciaopoja. 29. I'opeHue cepbl Ha BO3AYyXE U B KUCIOPOJE.
30.CBoiicTBa pa3baBiieHHOW cepHOM KHCIOTHL. 31. M3yuenue cBoiicTB ammmaka. 32. PacmosnaBanue cojeii amMmMmoHus. 33.
CaoiicTBa pa30aBiIeHHON a30THOM KUCHOTHI. 34. BzauMoaeicTBre KOHIEHTPUPOBAHHOW a30THOM KUCIIOTHI ¢ Menbto. 35. ['opeHue
docdopa Ha Bo3ayxe u B kuciopojae. 36. PacmosnaBanue docdaron. 37. 'operue yris B kuciopoae. 38. Ilonydenne yroiabHO#M
KHCJIOTHI ¥ M3ydeHue ee cBoucTB. 39. [Tepexom kapOOHATOB B THAPOKAPOOHATEHI.

40. Paznoxxenue ruapokapOonarta Hatpus. 41. [lonyueHue KpeMHEBON KHCIIOTHI M U3YUEHHE €€ CBOMCTB.

IIpeameTHBIE pe3yJbTaThl 00y4eHMs
Yyamuics 10JKeH ymemas:



WCIIOIb30BaTh MPU XapaKTEPUCTUKE METAJUIOB M HMX COCAUHEHUM TMOHSTHUS: «HEMETAIIIbD), «TallOTeHbD», «AJLIOTPOIHbBIC
BUJIOU3MEHEHHUSI», <GKECTKOCTh BOJBI», «BPEMEHHAsl KECTKOCTh BOJBD», «IIOCTOSIHHASI >KECTKOCTh BOJIbI», «0O0IIas *KECTKOCTb
BOJIBIY;

JaBaTh XapaKTEPUCTUKY XWMHUYECKUX JJIEMEHTOB-HEMETANIOB (BOJOPOJa, TajOT€HOB, KUCIOpOJa, cepbl, azora, docdopa,
yriiepoja, KpeMHHUsI) MO UX MojoxkeHuto B [lepuoanueckoit cucreme xumudeckux sneMeHtoB [[. . MenneneeBa (XumMudeckuii
3HaK, MOPSJIKOBBIM HOMEp, MEPUOJ, TPyIIa, MOArPYINa, OTHOCUTENIbHASI aTOMHAasi Macca, CTPOCHHE aToma (3apsija sapa, Yuciio
MIPOTOHOB M HEUTPOHOB B sJipe, OOIEe YUCIO JICKTPOHOB, PACHPEACIICHUE SJIEKTPOHOB IO SJEKTPOHHBIM CJIOSM), TPOCTOE
BEIleCTBO, (OpMyJsia, Ha3BaHME U THUIl BBICHIETO OKCHUJA W TUIApPOKcUna, ¢opMmyia M XapakTep JETy4ero BOJOPOIHOIO
COCIMHCHUSA);

HA3bIBaTh COCIMHEHUS HEMETAVIOB U COCTABIIATh UX (hOPMYJIBI TIO HA3BAHUIO;

XapaKTepU30BaTh CTPOCHHE, 00IIHE (PU3NUECKHUE U XUMUUYECKUE CBOMCTBA ITPOCTHIX BEIIECTB-HEMETAIJIOB;

OOBSICHAITh 3aBHCUMOCTb CBOMCTB (WJIM TMpeJCcKa3blBaTh CBOWCTBA) XUMHUUYECKHUX JJIEMEHTOB-HEMETAIOB (pajuyc,
HEMETAJTMYECKUE CBOMCTBAa JJIEMEHTOB, OKHUCIUTEIBHO-BOCCTAHOBUTEIbHBIE CBOWCTBA JJEMEHTOB) U 00pa3yeMbIX HMH
coeIMHEHUN (KHUCIIOTHO-OCHOBHBIE CBOMCTBA BBICIIUX OKCHJIOB U THAPOKCHUIOB, JIETYYHUX BOJOPOJHBIX COCAUHEHUH,
OKHCITUTEIbHO-BOCCTAHOBUTEIILHBIE CBOMCTBA) OT moJiokeHUs B llepwomuueckoid cucreme xumudeckux snemeHtoB . .
Menpeneena;

ONMKCHIBATh OOIIME XMMHUYECKHE CBOMCTBA HEMETAJUIOB C MOMOIIBI0 €CTECTBEHHOIO (PYCCKOTO MM POIHOTO) SI3bIKA U SI3bIKA
XUMUU;

COCTaBJISAITh MOJIEKYJISIPHBIE YPAaBHEHUS PEAKLUM, XapaKTEPU3YIOINIUX XMMHUYECKUE CBOMCTBA HEMETANNIOB U MX COEAMHEHUH, a
TaK)K€ JIEKTPOHHBIE YPAaBHEHUS IIPOLIECCOB OKHUCIICHHS-BOCCTAHOBIICHHUS;

YpaBHEHHUS DSJIEKTPOJUTUYECKON AUCCOIMALMN; MOJIEKYJIAPHbBIC, TMOJHBIE M COKPAUICHHBIE WOHHBIE YpPAaBHEHUS pEaKUUl C
Y4aCTHEM BJIEKTPOJIUTOB;

yCTaHABIIMBAaTh MPUYMHHO-CIEACTBEHHBIE CBSI3M MEKJY CTPOCHHEM aTOMa, XMMHYECKOH CBSI3bIO, THUIIOM KPHUCTAJNIMYECKOMN
PEIIETKH HEMETAIIOB U UX COSAMHEHHH, NX OOUUMHU (PU3NYECKUMU U XUMHUYECKUMU CBONCTBAMU;

OMKCHIBATh XMMHUYECKHE CBOMCTBA BOJOPOJA, TaJOTEHOB, KHCIOpOAa, Cepbl, a3oTa, ¢pocdopa, rpadura, anmasa, KpeMHUS U UX
COEIMHEHUI C MMOMONIBI0 €CTECTBEHHOIO (PYCCKOI0 WJIM POAHOTO) SI3bIKA U SI3bIKA XUMUU;

OMUCHIBAThH CIIOCOOBI YCTPAHEHHUSI )KECTKOCTH BOJIbI M BBIMIOJHITH COOTBETCTBYIOIINI UM XUMUYECKHUI IKCIIEPUMEHT;

BBHITIONTHATH, HAOTIOATh U OMKCHIBATh XUMUYECKUN SKCIEPUMEHT MO PACIIO3HABAHUIO MOHOB BOAOPOJAa M aMMOHUS, Cylbdat-,
KapOoHaT-, CUIMKaT-, pocdar-, XJI0puI-, OPOMHI-, HOIUI-HOHOB;

AKCHEPUMEHTAIBHO HCCIIEIOBATh CBOMCTBA METAUIOB M HMX COEAUHEHUW, pelIaTh SKCIEPUMEHTAJIbHbIE 3a/laud 10 TeMe
«HemeTtanmbin;

OMUCHIBATh XUMUUYECKUN IKCHEPUMEHT C MMOMOIIBI0 €CTECTBEHHOTO (PYCCKOT0O WJIM POJHOIO) S3bIKA U A3bIKa XUMUH;

MPOBOJIUTh PACUEThl MO XUMHUYECKUM (GOpMyJlaM W YpaBHEHUSAM pEaKIui, MPOTEKAIIHUX C YYaCTUEM HEMETAUIOB U MX
COEIMHEHUM.

MeTanpeaMeTHbIe pe3yabTAThI 00y4YeHN sl



Yuamuncs A0JKeH ymemy:

OpraHU30BBIBATh YUYEOHOE B3aUMOJICHCTBUE B TpynIe (paciupeaeisiTh poiau, J0TOBAPUBATLCS IPYT C APYTOM U T. 11.);

MpeABUIETh (MPOTHO3UPOBATH) MOCIEACTBUS KOJUIEKTUBHBIX PEIICHUIA;

MMOHUMATh MPUYMHBI CBOETO HEYCIEXa U HAXOJUTh CIIOCOOBI BBIXOJA U3 3TOM CUTYAllUH;

B JIMAJIOT€ C YYUTEJIEM YYUTHCS BbIpabaThIBaTh KPUTEPUU OLEHKU U OMPEACIATh CTENECHb YCHEITHOCTH BBIMIOJHEHUS CBOEH
paboThl U pabOTHI BCEX, UCXOSI U3 UMEIOIIMXCA KPUTEPUEB, COBEPIICHCTBOBATh KPUTEPUH OIEHKHU M MOJb30BaThCSI UMH B XOJE
OIICHKU U CAMOOILICHKU;

OTCTauBaTh CBOIO TOUKY 3PEHUSI, ApTyMEHTUPYS €€;

MOATBEPKIATh APTYMEHTHI (haKTaMu;

KPUTUYHO OTHOCHUTHCSI K CBOEMY MHEHUIO;

CIIyIIaTh IPYTUX, MBITATHCA MPUHUMATH APYTYIO0 TOYKY 3pEHHUsI, ObITh TOTOBBIM U3MEHUTH CBOIO TOUKY 3PCHUS;

COCTaBIIATH pedepaT Mo onpeieaeHHol Gopme;

OCYIIECTBIISITh KOCBEHHOE Pa3/IeNIuTEIHHOE 10KA3aTENbCTBO.

Tema 4. IIpakTtukym 2. CBoiicTBa coeiuHennii HeMeTaL10B (3 4)!

1. Pemenue skcnepuMeHTalnbHBIX 3amau 1o Teme «lloarpymma ramoreHoBy. 2. PeleHune 3KCIEpUMEHTABHBIX 3a7a4 IO
teme«llonrpynmna kucinopoga». 3. Pemenune »skcnepuMeHTanbHbIX 3amad mo Teme «[loarpymma aszora». 4. Pemenue
AKCIIEpUMEHTATBHBIX 3a7a4 o Teme «lloarpymnmna yriaepoaay. 5. [lonyuenue, coOupanue u pacro3HaBaHUE Ta30B.

IIpenmeTHbIE pe3yabTATHI 00y4eHUsI

Yyammuics H10JKeH ymems.

oOpamatbess ¢ J1abopaTOpHBIM 000pPYJOBaHWEM M HarpeBaTelbHBIMH NMPUOOpPaMU B COOTBETCTBHUU C IIpaBUJIAMHU TEXHUKH
0€30IMacHOCTH;

HaOJII01aTh 32 CBOMCTBAMHU HEMETAJIJIOB U UX COCIMHCHUM U SBJICHUSMHU, IPOUCXOISIIINMU C HUMH,

OMHUCHIBATH XUMHYECKUI AKCIIEPUMEHT C MOMOIIBbIO €CTECTBEHHOTO (PYCCKOTO WJIM POJTHOTO) SI3bIKA U SI3bIKA XUMUM;

JIeJIaTh BBIBOJBI 110 PE3yJIbTaTaM MPOBEAECHHOTO SKCIEPUMEHTA.

MeTtanpeaMeTHble pe3yabTaThl 00y4eHUsA

VYyamuiicss 10JI2KeH ymems:

OTIPEeNICIIATh, HCXO U3 YU4eOHOU 3a/1aun, HEOOXO0UMOCTD UCIIOb30BaHUS HAOFOACHUS WIIH SKCIICPUMEHTA.

1 Tlpu nByX4acoBOM IJIaHUPOBAHUM MPOBOJISTCS TOJBKO MpakTUYeCKue padotsl 1, 2 u 5.

Tema 5. O0001eHMe 3HAHMI 10 XUMHH 32 KYPC OCHOBHO# mKoJbl. [Toaroroska
K rocygapcrseHHou uroropou arrecrauuu (I'MA) (10 v)



[Tepuonuueckuii 3axkoH u Ilepumoguueckas cucrtema xumuudeckux sjemeHToB JI. . MenaeneeBa. PU3NYECKUH CMBICI
MOPSAJIKOBOTO HOMEpA 3JEMEHTa, HOMEpPOB IMEpPHUOJIa W TPYIIbl. 3aKOHOMEPHOCTH HW3MEHEHUS CBOWMCTB JJIEMEHTOB M HX
COCIMHEHUH B NIEPUOIAX U IPYNIIAX B CBETE NMPEACTABICHUNA O CTPOEHUU aTOMOB JJIEMEHTOB.

3HaYEHUE NMEPUOJUYECKOTO 3aKOHA. BHUIBI XUMUYECKUX CBSA3EH U THUIBI KPUCTALIMYECKUX PEIIETOK. B3aMMOCBSI3b CTPOCHUS U
CBOMCTB BemiecTB. Kiaccudukaruss XUMUYECKUX PEAKIUN MO pa3IMYHbIM TpU3HAKaM (YUCIO W COCTaB pearupyroimx u
00pa3yroNnIuxcs BeleCTB; HaTU4Ke

rpaHuiel  pasnena  (a3; temioBod 3PGdeKT; HU3MEHEHHE CTENeHeW OKHUCJICHUS AaTOMOB; WCIOJIb30BaHUE KaTaau3aTropa;
HarnpaBiieHne MnpoTekanusi). CKOpOCTh XMMHUYECKUX peakuuid U (akTopbl, BAUsSOmME Ha Hee. OOpaTUMOCTh XMUMHUYECKHX
peaKkIuil U CrocoObl CMEIICHUSI XUMUYECKOTO PaBHOBECHS.

[IpocTeie M cnokHBIE BemiecTBa. MeTauibl 1 HEMETAIUIBI. [ €HEeTUYECKUE PAIbl METAJJIa, HEMETAIA U MEPEXOJHOIO METalla.
Okcuabpin THUAPOKCUABI (OCHOBAHMS, KHUCIOTBI, aM(oTepHble THUIPOKCUIBI), coiu. WX coctaB, kinaccudukamus u oOimue
XUMHUYECKHUE CBOMCTBA B CBETE TEOPUU DIICKTPOIUTHUECKONU TUCCOLIUALINU.

JIMYHOCTHBIE pPe3yabTAThI 00y4eHU S

Yyammuics n0JKeH:

3HAMb U NOHUMAMb. OCHOBHBIC UCTOPUYECKHUE COOBITHUS, CBSI3aHHBIC C PA3BUTHEM XHMMUHU U OOIIECTBA; JTOCTHIKEHUS B 00JIaCTH
XUMUU U KYJIbTYpHBIE Tpaaullud (B YaCTHOCTH, HAYYHBIC TPAJUIIMHM) CBOEH CTpaHbI; OOIIEMUPOBBIC JOCTIKEHHUS B 00JACTH
XUMUU;, OCHOBHBIC TIPUHITUIIBI U MPABWJIa OTHOIIEHUS K MPUPOJE; OCHOBBI 3I0POBOr0 00pasa KU3HH M 3JI0POBhECOEPETArONTUX
TEXHOJIOTHM;

IpaBWiIa TMOBEACHHUS B UYPE3BBIYAMHBIX CHUTYyaIUsAX, CBSI3aHHBIX C BO3JCHCTBHEM pA3JMYHBIX BEIIECTB; OCHOBHBIC IpaBa U
00sI3aHHOCTH TpaxKAaHWHA (B TOM 4YHCJE Y4aIllerocs), CBSI3aHHBIC C JIMYHOCTHBIM, MNPOGECCHOHAIBHBIM M JKM3HEHHBIM
CaMOOIIPEICIICHUEM,;

COIMATBHYIO 3HAUMMOCTh U COJIepKaHKe Mpodeccuid, CBSI3aHHBIX C XUMUEH;

UCHBIMBIEAMDb. YYBCTBO TOPJIOCTU 32 POCCHUUCKYIO XMMHMUYECKYIO HAyKy U YBa)XKCHHE K MCTOPUHU €€ Pa3BUTHS; YBaXKECHHUE U
MPUHATHE JOCTH)KCHUN XHMHH B MHUpPE; JIFOOOBH K MPHUPOJIC; YBAKCHHE K OKPYXKAIOIMIUM (yJaIIUMCS, YIYUTEIAM, POIUTEIIM U
Ip.) — yMETh CIyIIaTh W CIBIIATh MapTHEpa, MpH3HaBaTh MPABO KaKJIOT0 Ha COOCTBEHHOE MHEHHE, MPUHHUMATh PCIICHHS C
YYETOM TMO3ULHN BCEX YYACTHUKOB; YYBCTBO MPEKPACHOIO M ACTETUUYECKUX YYBCTB HA OCHOBE 3HAKOMCTBA C MUPOM BEIIECTB H
UX TPeBpaIlcHUI; CaMOYBOXKCHHE U AYMOITMOHAILHO-TIOJIOKUTEIIBHOS OTHOIIICHHUE K cebe;

NpU3HABambs: IICHHOCTD 3I0POBbs (CBOECTO U JAPYTUX JIOJICH); HEOOXOIMMOCTh CAaMOBBIPAKECHUS, cCaMOpealii3alliy, COIIMAITBLHOTO
NPU3HAHUS;

0CO3HA8aMb: TOTOBHOCTH (WJIM HETOTOBHOCTH) K CaMOCTOSITEIBHBIM TOCTYNKaM W JEWCTBUAM, OTBETCTBEHHOCTh 3a UX
pe3yJbTaThl; TOTOBHOCThH (MJIM HETOTOBHOCTH) OTKPHITO BBIpaXaTh M OTCTaMBATh CBOKO TMO3UIMI0O U KPUTUYHO OTHOCHTBHCS K
CBOMM MOCTYIIKaM;

npoaenams: SKOJIOTUUECKOE CO3HaHHWE; A00pOXKeNaTelbHOCTh, JOBEPHUE M BHHUMATEIBHOCTh K JIIOJASM, TOTOBHOCTH K
COTPYIHHYECTBY M JIpyXKO€, OKa3aHWIO MOMOIINM TE€M, KTO B HEW HYXAAaeTcs; O0O0OOIIEHHBIM, YCTOMYMBBIM U M30UpATEIIHHBIN



MO3HABATEIbHBIN MHTEPEC, THUIUATUBY U JII0OO03HATEIBLHOCTh B U3YUYEHUH MHUPA BEUIECTB M PEAKLHIl; LENeyCTPEMIEHHOCTh U
HAaCTOMYMBOCTh B JOCTMKEHHH LIe€JIel, TOTOBHOCTh K NPEOJOJICHUIO TPYIHOCTEH; yOEKIEHHOCTh B BO3MOKHOCTH IO3HAHMS
MPUPOABI, HEOOXOIUMOCTH Pa3yMHOI'0 UCIOJIb30BAHMS JOCTUKEHUN HAYKU U TEXHOJIOTUH JJI pa3BUTHs OOLIECTBA;

ymemb: YCTAHABIMBATH CBS3b MEKIY LIEJBIO U3YUYEHUS XUMHUHU U TE€M, JUIsl UEr0 OHA OCYIIECTBIsAETCA (MOTHBAMU); BBIMOJIHATH
KOPPUTUPYIOIIYIO CaMOOIIEHKY, 3aKJIIOYAIOIIYIOCS B KOHTPOJIE 3a MPOLECCOM H3YyYEHUS XUMUU M BHECEHUU HEOOXOIMMBIX
KOPPEKTHUBOB, COOTBETCTBYIOIIMX 3TalaM M CIOCO0AM M3YYEHMsI Kypca XUMHUU; BBINOJHATH PETPOCHEKTHUBHYIO CAMOOILICHKY,
3aKJIFOYAIONIYIOCS B OLICHKE NPOLECCa U PE3YJIbTaTa U3YUYEHUS Kypca XUMUU OCHOBHOMW IIKOJIBI, MIOJBEJECHUN UTOIOB Ha OCHOBE
COOTHECEHM LIEJIEN U PE3YIbTATOB;

CTPOUThH JKU3HEHHBIE W MNPOPECCHOHANbHBIE IUIAHBI C YYETOM KOHKPETHBIX COLMAIBHO-UCTOPUYECKHUX, MOJUTHYECKUX U
HKOHOMHYECKHUX YCJIOBHI; 0CO3HABaTh COOCTBEHHBIE IEHHOCTH U COOTBETCTBUE UX

NPUHUMAEMbIM B JKM3HH PELICHUSAM; BECTH JUAJOr HAa OCHOBE PAaBHOMNPABHBIX OTHOLICHUN M B3aMMHOIO YBa)XEHUS; BBIIACIATH
HPABCTBEHHBIM aCHEKT MOBEJAEHUS U COOTHOCHTH MOCTYNKHU (CBOM M JAPYTUX JIOACH) M COOBITHUS C MPUHATHIMU STUYECKUMU
HOpMaMmu; B IPEAEIaX CBOMX BO3MOXHOCTEW MPOTUBOJAECHCTBOBATh NECUCTBUSAM M BIUSHHUAM, MPEICTABIAIONIUM YIpO3y JKHU3HU,
3JI0pPOBBIO U 0€30MIaCHOCTHU JIMYHOCTHU U O0IIECTBA.

I[Inanupyembie pe3yJbTaThl 00yUeHUS
BbInycKHMK HAYyYHTCA:

* OMHICHIBATH CBOMCTBA TBEPIIBIX, KUAKUX, Ta3000pa3HBIX BEIIECTB, BBIJEIAS X CYIIECTBEHHbIE IPU3HAKY;

* XapaKTEepU30BaATh BEIIECTBA II0 COCTAaBY, CTPOCHUIO U CBOMCTBAM, YCTAHABIIUBATH IPUUYMHHO-CIEICTBEHHBIC CBA3U MEXKIY
JAHHBIMU XapaKTEPUCTUKAMU BEILIECTBA;

* PAaCKpBIBATh CMBICII OCHOBHBIX XUMUUYECKUX MOHATUHN «aTOM», «MOJIEKYJIA», «XUMUUYECKUN JIEMEHT), KIIPOCTOE BEIIECTBOY,
«CIJIOJKHOE BEILECTBO», «BAJECHTHOCTDY, UCIIOJIb3Ys 3HAKOBYIO CUCTEMY XUMUU;

* n300pakaTh COCTaB MPOCTEHINMX BEMIECTB C MOMOIIBI0 XMUMHUYECKUX (OPMYNT M CYIIHOCTh XHMHUYECKHX PEaKIHil ¢
MMOMOIIBI0 XUMHUYECKUX YPABHEHUM;

* BBIYMCIISATh OTHOCUTEIBHYK) MOJIEKYJSIPHYK) M MOJSPHYIO MacChl BEIIECTB, & TaKXE MAaCCOBYIO JOJI0 XUMHYECKOTO
3JIEMEHTA B COCIMHEHHUSX ISl OLIEHKU UX MPAKTUYECKON 3HAYMMOCTH;

* CPaBHHMBATh 10 COCTABY OKCH/Ibl, OCHOBAHUS, KACIIOTHI, COJIH;

° KJIaCCI/ICI)I/IL[I/IpOBaTB OKCHJbl 1 OCHOBAHU I10 CBOﬁCTBaM, KHCJIOTBI U COJIM I10 COCTABY,



* MOJIK30BATHCS JTA0OOPATOPHBIM 000PYAOBAHNEM U XUMHUYECKON TTOCYI0M;

* MPOBOJIUTHh HECJOXKHBIE XMMHYECCKHE OIBITHI W HAOMIOJACHUS 3a HM3MEHEHUSMH CBOWCTB BEIIECTB B MpOIECCE HX
MIPEBPAIICHUI; COOJIIOIaTh MPaBWIa TEXHUKN 0€30MaCHOCTH MPHU MPOBEICHUH HAOIOICHUI U OTIBITOB;

* pa3nuyaTh YKCIEPUMEHTAIBHO KUCIOTHI U MIEI0YH, MOIL3YSACh HHIUKATOPAMHU; OCO3HABATh HEOOXOIUMOCTh COOJIIOICHUS
Mep 0€30MacHOCTH MPU OOPAIICHUHU C KUCIOTAMHU U IIEI0YaMHu.

* pacKphIBaTh CMBbICI nepuoanydeckoro 3akoHa J/[. . Menneneena;

* ONMCHIBATh M XapaKTePHU30BaTh TAOIUYHYIO (POPMY IMEPUOANUCCKON CUCTEMbl XUMHYECKUX JICMEHTOB;

* XapaKTEPU30BaTh COCTAB ATOMHBIX SIJIEp U PacCHpeIeICHUE YHCIIA DICKTPOHOB 10 3JIEKTPOHHBIM CJIOSIM aTOMOB XUMUYECKHUX
AJIEMEHTOB MaJIbIX TIEPHOJIOB MIEPUOINICCKON CUCTEMBI, a TAK)KE KAJIUS M KaJIbIIHS,

* pa3nu4aTh BUABI XUMUYCCKOHN CBSA3HM: HOHHYIO, KOBAJICHTHYIO MOJIIPHYIO, KOBAJICHTHYIO HEMOJISAPHYIO U METAJUTHICCKYIO;

* n300paxkaTh JICKTPOHHO-UOHHBIC POPMYITBI BENIECTB, 00Pa30BaHHBIX XUMUYCCKUMH CBSI3SIMHU Pa3HOTO BUJIA;

* BBIABJIATH 3aBUCUMOCTb CBOWCTB BEIIECTB OT CTPOCHHS UX KPUCTAIUTMUECKUX PEHIETOK: HOHHBIX, aTOMHBIX, MOJIEKYJISIPHBIX,
METaTNYECKUX;

* XapaKTEPU30BaTh XUMUYECKUE DJIIEMEHTBI U UX COCIMHEHHUSI Ha OCHOBE MOJIOKEHHSI 3JIEMEHTOB B MEPUOIMUECKON CUCTEME U
0COOEHHOCTEW CTPOCHUS UX ATOMOB;

* XapaKTEpPU30BaTh HAYYHOE M MHPOBO33PEHUYECKOE 3HAYEHUE TMEPUOJUYECKOrO 3aKOHA U TEPUOAUYECKOM CHUCTEMBI
xumudeckux anemeHToB [I. M. MenneneeBa; * oOBACHATh CYyTh XUMUYECKHUX MPOIECCOB M WX MPUHIUIHUAIBHOE OTIWYUE OT
buznuecKuXx;

* Ha3bIBATh MPU3HAKU U YCIOBUS MPOTEKAHUSA XUMUYECKUX PEAKITUH;

* YCTAHABIMBATh MPUHAMICKHOCTh XUMUUYECKOW PEAKIMU K OMpeNeIEHHOMY THINY IO OJHOMY W3 KJIACCH(PUKAIMOHHBIX
MPU3HAKOB: 1) MO YKCITy ¥ COCTaBY MCXOMHBIX BEIIECTB M MPOIYKTOB PEAKINU (PEaKIIMA COCTUHECHHUSI, PA3I0KEHNUS, 3aMEeICHUS

1 oOMeHa); 2) MO BBIACJIICHUIO UM MOTJIOIICHUIO TEIIOThI (Peakuy 3K30TEPMUUECKUE U IHAOTepMUUECKHUE); 3) 0 U3MEHEHUIO



CTETeHEN OKMCJICHUS XHMHYECKHX JJIEMEHTOB (pEakIMu OKHCIMTEIbHO-BOCCTAHOBUTENBHEIE); 4) M0 0OpaTMMOCTH IIpoliecca
(peakuuu oOpaTuMbIe U1 HEOOPATUMBIC);

* COCTaBJIATh YPABHEHUS DJIEKTPOJIUTUUYECKOU TUCCOLMALMM KHCIIOT, LIEJIOYEH, COJIEH; MOJHBIE U COKPAIIEHHBIE MOHHBIC
ypaBHEHUS peaKIuii 0OMEHa; YpaBHEHUS! OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHH;

* IPOTHO3UPOBATh MPOJIYKTHl XUMHYECKUX peakiuil mo ¢opmysiam/Ha3BaHUSIM HMCXOJHBIX BEIIECTB; OMPEAEIATh UCXOIHbIC
BelllecTBa Mo popMyJsiaM/Ha3BaHUAM MPOYKTOB PEAKIIUU;

* COCTaBJISITh YPABHEHMS PEAKIMi, COOTBETCTBYIOIIMX MOCIEIOBATEIIBHOCTH («IIETIOUKE)») MPEeBpaIIeHUH HEOPraHUYECKHUX
BEILIECTB PA3JIMYHBIX KJIACCOB;

* BBISIBJISITH B IIPOIIECCE DKCIIEPUMEHTA MIPU3HAKH, CBUIETEIBCTBYIOIINE O MPOTEKAHUHU XUMUYECKON PeaKInu;

* IPUTOTOBJISITH PACTBOPHI C ONPEACIEHHON MAaCCOBOM J10JIEW paCTBOPEHHOIO BEILECTBA;

* OMPEACINIATh XapaKTep CPE/bl BOJHBIX PACTBOPOB KUCJIOT U IIEJIOYEH MO0 U3MEHEHHUIO OKPACKH MHIUKATOPOB;

* IPOBOJUTH KAUECTBEHHBIE PEAKIIMH, TOATBEPKAAIOLIME HATMYME B BOAHBIX PACTBOPAX BEUIECTB OTAEIbHBIX HOHOB

* OMPEEIATh MPUHAJICKHOCTh HEOPTAaHUYECKHUX BEIIECTB K OJJHOMY M3 M3yUYEHHBIX KJIACCOB/TPYMI: METAIbl U HEMETAJLJIbI,
OKCHU/[Ibl, OCHOBAHUS, KHCIIOTHI, COJIN;

* COCTaBJIATH (DOPMYJIIBI BEIIECTB 110 WX HA3BAHUSM;

* OINpPENENATh BAJICHTHOCTh U CTENEHb OKUCJIEHUS 3JIEMEHTOB B BELIECTBAX;

* COCTaBJIATH (POPMYJIBI HEOPTaHWYECKUX COCAUHEHUMN M0 BaJCHTHOCTAM U CTEMEHSM OKHCJICHHS DSJIEMEHTOB, a TakKKe
3apsiaM HOHOB, YKa3aHHBIM B TaOJIHUIIE PACTBOPUMOCTH KUCJIOT, OCHOBAHHH M COJIEH;

* 00BICHATH 3aKOHOMEPHOCTH U3MEHEHUS (PU3NYECKUX U XUMUYECKUX CBOMCTB MPOCTHIX BEMIECTB (METAIUIOB ¥ HEMETAJLIOB)
U UX BBICIIMX OKCUAO0B, 00Pa30BaHHBIX 3JIEMEHTAMU BTOPOTO U TPETHETO MEPUOOB;

* Ha3bIBaTh OOIIME XUMUYECKUE CBOMCTBA, XapaKTepHbIE JIJIsl TPYIIT OKCUAOB: KUCIOTHBIX, OCHOBHBIX;

* Ha3bIBaTh OOIIME XMMHYECKHUE CBOMCTBA, XapaKTEpHbIE ISl KaXXJOr0 M3 KJIAaCCOB HEOPraHMYECKHUX BEIIECTB: KHUCIOT,

OCHOBaHHUM, COJICH;



* IPUBOJAUTH MPUMEPHI PEaKIMid, MOATBEPKIAIOMIMX XUMUUYECKHE CBOMCTBA HEOPTraHWYECKHX BEIIECTB: OKCUIOB, KHCIOT,
OCHOBAHMHU U COJICH;

* ONPEAENATh BEMIECTBO-OKUCIUTEND U BEIIECTBO-BOCCTAHOBUTEIb B OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUX;

* COCTaBJISITh OKUCIUTENIbHO-BOCCTAHOBUTENbHBIN OanaHC (711 U3yYeHHBIX PEAKIMii) MO MPEJIOKEHHBIM CXeMaM peaKIluii;

* IPOBOJUTH JIA0OPATOPHBIE OIMBITHI, MOATBEPKIAIOININE XUMHUUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUUYECKUX
BEIICCTB;

Boinycknuk nosiyuum 603mMo0icHOCHb HAYUUMbCA:

* 2PAMOMHO 0OPAWAMBCA C BEUYECMBAMU 8 NOBCEOHEBHOU HCUZHIL,

* 0CO3HABAMb HEOOXOOUMOCMb COONOOEHUSL NPABUNL IKOJOSUYECKU 0OE30NACH020 NOBEOeHUsl 8 OKpYicaowel NpupooHou
cpeoe;

* NOHUMAMb CMBICA U HE0OXO00UMOCMb COONOOeHUs NPeONUCAHUU, NPeONdcaemMblX 6 UHCMPYKYUAX NO UCHOIb30BAHUIO
JleKapcma, cpeocme Oblmosol Xumuu u op.,;

* UCNONBL308AMb NPUOOPEMEHHBIE KAIUesble KOMNEMEHMHOCMU NpU  BbINOJHEHUU UCCIe008AMENbCKUX NPOEKMO8 NO
UZYYEHUIO CBOLICB, CNOCOD08 NOYYUeHUs. U PACNO3HABAHUSL BEUeCm8;

* Pa3euBamv KOMMYHUKAMUBHYIO KOMNEMeHmMHOCMb, UCNONb3YS CPeOCmed YCMHOU U NUCLMEHHOU KOMMYHUKAYUU Npu
pabome ¢ mekcmamu Y4eOHUKa u OONOJHUMENIbHOU JUMepamypotl, CNpagouYHbIMU MAOIUYAMU, NPOSGIAMb 20MOBHOCMb K
VBAHCEHUIO UHOU MOYKU 3PEHUsI NPU 0OCYIHCOEHUU PE3YTbMAmMOo8 bINOJHEHHOU pabomul,

* 00BEKMUBHO OYEHUBAMb UHPOPMAYUIO O Bewecms8ax U XUMUYECKUX HNpoyeccax, Kpumudecku OmHOCUMbCSA K
nCe8OOHAYHHOU UHDOpMAyUU, HeD0OPOCOBECHOU peKaame, Kacaiouelcs UCNOIb308AHUSA PA3TUYHBIX 6eUeCE.

* 0CO3HABAMb 3HAYEHUE MeOPeMUUeCcKUX 3HaAHUL OJisi NPAKMUYeCKOU 0esimelbHOCMU 4ell08eKd;

* ONUCHIBAMb U3VUEHHBIE 00BLEKMbl KAK CUCTNEMbL, NPUMEHSISL JI02UKY CUCIEMHO20 AHAIU3A,

* NPUMEHAMb 3HAHUSL O 3AKOHOMEPHOCHISX NePUOOUYECKOU CUCTNeMbl XUMUYECKUX 2JIeMeHmos Ol O00bACHeHUs U
npeod8uUOeHUst CEOUCE KOHKDEMHbIX 6eUjeCme,

* pazeusamv  UHGOPMAYUOHHYIO KOMNEMEHMHOCMb NOCPEOCMBOM  VeayOneHus 3HAHUL 00 UCMOpUU CMAHOBIECHUS
XUMUYECKOU HAYKU, €€ OCHOBHLIX NOHAMULL, NePUOOUYECKO20 3AKOHA KAK 00HO20 U3 8ANCHEUUUX 3AKOHO8 NPUPOObL, d MAKI’ce O
COBPEMEHHBIX OOCMUNCEHUAX HAYKU U MEXHUKU.

* cocmasisims MONEKYIAPHbLE U NOJIHbLE UOHHbIE YPABHEHUs NO COKPAUEHHBIM UOHHBIM YPABHEHUIM,

* NPUBOOUMb NPUMEPLL  PEaKyuli, HNOOMEEPHCOAIOWUX CYUWECBOBAHUE B3AUMOCBA3U MeNCOY OCHOBHBLIMU KIACCAMU
Heop2aHuyecKux 6ewecms;

* NPOCHO3UPOBAMb PE3VIbMAMbl 8030€UCMBUsL PA3IUUHBIX PAKMOPO8 HA USMEHEHUe CKOPOCU XUMUYECKOU PeaKyuu,

* NPOCHO3UPOBAMb PE3VIbMAmMbl 8030€UCMBUS PA3IUYHBIX (PAKIMOPO8 HA CMeUeHUe XUMUYECKO20 PABHOBECUL.

* NPOCHO3UPOBAMb XUMUYECKUE CEOUCMBA 8euieCms HA OCHO8e UX COCMABA U CIMPOEHUsL,



* NPOCHO3UPOBAMb CNOCOOHOCL BeWecmBad NPOSGIAMb OKUCIUMENbHbIE UIU B80CCMAHOBUMENbHBIE CBOUCMBA C YUEMOM
cmeneHell OKUCIeHUS JJIeMEHMO08, 8X00SUUX 8 e20 COCA8;
* BbIAGIAMb CYUECBOBAHUE 2eHEeMUUECKOU 83AUMOCEA3U MedcOy Geuecmeamu 8 psoy: Npocmoe Geuecmseo — OKCUO —
2UOPOKCUO — COJIb;
* 0P2anU306b16aMb, NPOBOOUMb YUeHUUeCKUe NPOoeKmsbl NO UCCIe008AHUI0 CBOLCME GeUjecms, UMEIOWUX BaAINCHOE
npakmuieckoe 3Havexue.
MarepuajibHO-TeXHHYECKOe o0ecneyeHmne:

Jist oOydeHuss yyamuxcs OCHOBHOM INKOJBI B COOTBETCTBHM C TpeOoBaHusMU DenepaibHOro0 rocyJapCTBEHHOTO
o0pa3oBaTelbHOrO  CTaHJapTa HeoOXoauMa peanu3alus JeATeIbHOCTHOrO MNoaxonaa. JlesTenbHOCTHBIM MOoAxoj] Tpedyer
MOCTOSIHHOM OMOpHI Ipoliecca 00y4eHHUs] XUMUU Ha JEMOHCTPALIMOHHBIM AKCIIEPUMEHT, MPAKTUYECKUE 3aHATUS U JTaOOpaTOPHbIE
OTBITHI, BBIMIOJHSEMbIE Yyyamumucs. KaOuHeT XuMuM  OCHAIIEH KOMIUIEKTOM JE€MOHCTPAllMOHHOTO M JabopaTopHOTro
000pyTI0BaHUS 110 XUMHH JJIS OCHOBHOM MIKOJIbI. B kaOMHETe XUMHUM OCYIIECTBIISIOTCS KaK ypOUHasi, TaKk U BHEypoUuHas (hOPMBI
y4e0HO-BOCTIUTATENLHOMN AESTENBHOCTU ¢ ydaniumucsa. OcHailleHre B OoJbliel yacTH cOOTBETCTBYeT [lepeuHio obopynoBanus
KaOWHeTa XMMHHM M BKJIIOYAET PAa3IMYHbIE THUMBI CPEACTB OOyueHus. Bombinyro dacTe 000pYyIOBaHUS COCTAaBISIOT y4eOHO-
IpakTHYeCKoe W y4eOHO-1abopaTtopHOe 000pYyJ0BaHUE, B TOM YHCJIE KOMIUIEKT HATypaJbHBIX OOBEKTOB, MOJIENH, MPUOOPHI U
UHCTPYMEHTHI [JIsi TPOBEACHUS JIEMOHCTPAllMi W TMPAKTUYECKUX 3aHATUM, JAEMOHCTpAIlMOHHBbIE TAaOJUIBl, BUIEO, Meaua
OCHAIlICHUE.

B xomIuiekT TexHndeckux u uHGOPMAIMOHHO-KOMMYHUKATHBHBIX CPEJICTB O0yUEHHUs BXOJIAT: anmnaparypa Jyuisl 3anuceil u
BOCIIPOU3BEICHUS ay/IU0- U BUICOMH(POPMAIINH, KOMITBIOTEP, MYIbTUMEANA TPOEKTOP, TOCKa C MHTEPAKTUBHOW MPHUCTABKOM,

KOJUJIEKIIMS MEIUA-PECYPCOB, BbIX0A B IHTEpHET.

Hcnonp3oBaHue NIEKTPOHHBIX CPEICTB O0YUEHHUS TO3BOJISIOT:
® AKTHBU3HUPOBATH JACATEIBHOCTH 00YJAIONTUXCSI, MOTy4aTh 00Jiee BHICOKHE KaUeCTBEHHBIE Pe3yIbTaThl 00yUEHUS,
e npu noAaroroBke Kk EI'D obecneunBaTh CaMOCTOSATEBHOCTD B OBJIaJICHUU COJIEP’KaHUEM Kypca .

e (opmupoars KT - KOMIETEHTHOCTb, CIIOCOOCTBYIOILYIO YCIICIIHOCTH B YU€OHOM JeATETbHOCTH;



e dopmuponats YVY/I;
e Hamypanvhnoie 00vexkmul
HartypanbHbie 00BEKTHI, UCIOJIB3yEMbIE B OOYYEHUM XMMHH, BKIIOYAIOT B C€0sl KOJUICKIIMM MUHEPAJIOB U TOPHBIX MOPO/I,
METAJIJIOB U CIJIABOB, MUHEPAJIBHBIX YIOOPEHHUM, MJIACTMACC, KAYIYKOB, BOJIOKOH H T. I.
O3HakoMJIeHHE YyYaluxcsi ¢ oOpa3laMu HMCXOJHBIX BEIIECTB, MOJYMIPOIYKTOB M TOTOBBIX M3JEIUN TO3BOJSET MOJYYUTH

HarjgaHoC MpeaCTaBJICHUC 00 7THX MaTepHralax, UX BHCHIHCM BHUJIC, 4 TAKIKC O HCKOTOPBIX (1)I/I3I/I‘IeCKI/IX CBOMCTBAX.

Xumuueckue Peaxkmuevbl u mamepuaiibl
O6pameHHe CO MHOI'MMH BC€IICCTBaAMH Tpe6yeT CTpororo CO6JIIOIICHI/I$I mpaBHJI TCXHUKHU 6630HaCHOCTI/I, 0COOEHHO Inpu
BBIIIOJIHCHUN OIIBITOB CAMHUMH YYallIUMUCH. Bce HGO6XOJII/IMLIC MCPBI NIPCHOCTOPOKHOCTH YKA3daHbl B COOTBCTCTBYIOIIUX

JOKYMCHTAX U MHCTPYKIUAX.

Xumuueckan nabopamopHas nocyoa, annapamost U RPUGOPsl
XuMuueckas mocya moapa3AaesiseTcst Ha 1Be TPYIIbL: 71l BEIOJHEHUS OINBITOB YYAIIUMUCS U J€MOHCTPAIMOHHBIX OIBITOB.
[TpuGopsl, anmapaThl U YCTAaHOBKH, HCIIOJIB3YEMbIE€ HA YpPOKaxX XHMHH, MOJPA3ICISIIOT HA OCHOBE MPOTEKAIOIMIUX B HHUX

(1)I/ISI/I‘I€CKI/IX U XUMHWYCCKHUX .

Mooenu

OO0BbeKTaMu MOJEIUPOBAHUS B XUMHUHM SBIISIIOTCS aTOMBI, MOJICKYJIbI, KPHCTAJUIbl, 3aBOJICKHE aIlllapaTbl, a TaKXe
MPOUCXOAIINE MTPOLIECCHI.

B mpenomaBaHuy XUMHUM HMCTOJB3YIOTCS MOJCIH KPUCTAUIMUCCKUX PEIIETOK anmasa, rpadwura, cepbl, docdopa, okcuma
yriepona(1y), moBapeHHOW coJM, Jibaa, MHojAa, XKejae3a, MeAU, MarHus, HaOOpbl MoOJeNied aTOMOB Il COCTaBJICHUS
IAPOCTEPKHEBBIX MOJICJIEH MOJIEKYII.

Yueonwvie nocoous na neuamnoi ocrioge



B mnpoiecce o0ydeHHs XUMUM UCIOJNB3YIOTCS CIEAyIOIMe TaOJUIbl MOCTOSHHOTO SKcrnoHupoBaHus: «llepuonnueckas
cucteMa xumuueckux odnemeHtoB J[.M. MengeneeBa», «Tabnauma pacTBOPUMOCTH KHUCJIOT, OCHOBaHUM U  COJIEH»,
«DNEKTPOXUMHUYUECKUN Psii HANIPSHKEHUN METAIIIOB», «KpyroBOpOT BEIIECTB B IPUPOAEN» U JP.

JUist opraHu3aiy CcaMOCTOSITENIbHOW pPabOThl 00yYaloUMXCsl HAa YpOKax HCIOIB3YIOT pa3HOOOpa3Hble IHUIAKTHUYECKHE
Martepualbl: TETpaJau Ha MeYaTHOM OCHOBE WM OTJEIbHbIE pabouyue JUCThI — HUHCTPYKIIMHU, KAPTOUYKU C 3aJaHUSIMH Pa3HOU

CTCIICHH TPYAHOCTHU AJIs1 U3YUCHHUS HOBOI'O MaTCpHajia, CAMOIIPOBEPKU N KOHTPOJIA 3HAHUU ydamunxcs.

i obecniedeHus 6€30acHOrO TpyAa KaOMHETe XMMHM UMEETCS:

® MPOTUBOMNOKAPHBIA UHBEHTAPb

® anTeyky ¢ HabOPOM MEJIMKAMEHTOB U NIEPEBA30YHBIX CPEJICTB;

® HHCTPYKLHIO 10 NMpaBuiaM 0€30I1aCHOCTH TpyAa i 00y4aroluXcs

® KypHAaJl pETUCTpAIlMU UHCTPYKTAXKa IO MpaBuiiaM 0€30MacHOCTH TPYJa.



IToypoyHoe nmiiaHupoBanue

No | Tema u Tun ypoka Hara DJIeMEeHTHI COJlep:KaAHUSA ILnanupyeMsble pe3y/ibTaThl
n/ IIpeamerHbie Mertanpeamerubie Y'Y [{ JIMYHOCTHBI
. e YV]I
BBeueHne. Oﬁmaﬂ XAPaKTEPUCTUKA XUMHUNYECCKUX JIEMEHTOB U XUHMHYECCKUX peammi’l. Hepnounqecm/lifl 3aKOH U mepuoaunveckas CucreMa
xumMuuyeckux 3jaemMenToB JI.U.Menaeneena. (104.)
1. | XapakrepucTHKaxuM Beonnsiii nacrpykrax no OT u Tb. Hayuamca: XapakTepu3oBaTh PerynsiTHBHBIE: CTaBAT yueOHBIC DopMupyoT
HYEeCKOTO dIeMEHTA XapakTepuCcTHKa XMMHIECKOT0 XHMUYECKHE dJIeMEHTHI 1-3 —T0 3a7ja4¥ Ha OCHOBE COOTHECEHHUS TOTO, OTBETCTBECHHOE
dJeMenRTa 110 nooxerusio s IICXI neprona 1o ux nojaokeruo [ICXD | 4To yKe U3BECTHO M YCBOEHO OTHOIIICHHE K
Ha OCHOBAHHH CTO A1 Merpeneesa. J.W. Menneneena. y4aIiumcsi, ¥ TOro, 4To emié YUEHHIO
) )
ITOJIOXKCHHUA B JlemOHCTpaLWA: MOZICIIM ATOMOB ITonyuam 603MOHCHOCHIb HEM3BECTHO
[Tepuonueckoi aniemenTos 1-3 —ro neprozos HayyumsCs: ONuChIBaTh M3ydeHHsle | Ilo3HaBaTeabHBIE:CAMOCTOSATEIHHO
CHUCTEME O00BEKTHI KaK CUCTEMBI, IPUMEHSISI BBIJIETISIOT ¥ (pOPMYITUPYIOT
1. . Menzeneesa JIOTUKY CHCTEMHOI'0 aHaJIN3a MO3HABATENILHYIO LIENTh
KoMmyHuKaTHBHBIE: YOPMYITUPYIOT
CcOOCTBEHHOE MHEHHUE U TIO3UIIHIO,
3aJ1al0T BONPOCHI, CTOAT MOHATHBIC JIsA
MapTHEPA MTOHATHUS
2. | CBoiicTBa OKCHIIOB, XnMqucrine CBOWCTBA OKCHJIOB, Hayuamcs: HA3bIBATH obmrre PeryJsiTHBHBIE: CTaBSIT y4eOHYIO HpoqunmoTu
KHCJIOT, OCHOBAaHUI U OCHOBAaHMHM , KUCJIOT, COJTGI/IVB CBCTC XUMHYCCKUE CBOMCTBA KUCIIOTHBIX, 3aJ1avy, ONPEHCIISIOT YCTOUYUBBIU
o TEOpHH SJICKTPOTUTHICCKOU OCHOBHBIX OKCHJIOB, KHCJIOT, HOCTIEZI0BATEIbHOCTh IPOMEXYTOUHBIX | y4eOHO —
conen B CBETC Teop?I/I AuCColMayy 1 OKUCICHUA- OCHOBAHUI U COJIEN C NIO3ULIUU LeJIel ¢ y4€TOM KOHKPETHOI'O [103HABaTEIbHbI
SJICKTPOJIUTHIECKON BOCTaHOBJICHHA TDJI; npHBOAUTE IPUMEPHI pE3yJIbTaTa, COCTABIIAIOT [UIaH 1 1 uHTEpEC K
IOUCCOIHaIU U peakuui, IOATBEPKAALOIINX aJTrOpUTM JEUCTBUI HOBBIM
OKHMCJICHUS- XMMHYECKHE CBOHCTBA: OKCHIOB, IMo3znaBaTenbHbIE: crocobam
BOCCTAHOBJICHHS KHCJIOT, OCHOBaHHUM, CONEH; CaMOCTOATEIBHO BBLIEIISIOT peleHus 3aga4y
OIPEIeTISATh BEIECTBO — OKHCIUTENb | (HOPMYIHPYIOT IIO3HABATEIBHYIO LI,
1 BEILIECTBO —BOCCTAHOBHUTENb B UCIIONB3Ys OOIIMe IPHEMBI PEIICHUS
OBP; 3a7a4
Tonyuam 803mMoxcCHOCTD KomMmyHuKaTHBHBIE:
HAy4umbCA.: IPOTHO3UPOBATh KoHTponb 1 oneHKa 1eicTBUH
CIIOCOOHOCTD BEIIECTBA MPOSBIATH napTHepa
OKHUCIIUTEIbHBIE WIH
BOCCTaHOBHUTEIILHBIE CBOWCTBA C
Y4ETOM CTETIEHEH OKUCIIECHUS
9JIEMEHTOB, BXOJISIIIMX B €r0 COCTaB
3. | AmdoTepHbIE OKCHIBI [MoHsTHE O TIEPEXOAHBIX DIEMEHTaX. Hayuamca: xapakTepru3oBaTh PerynsituBHbIe: [TposBmstroT
Y THIPOKCHUJIBI AmborepHocTs. ['eneTHIECKHUH szt XUMHYECKHE CBOMCTBA aMPOTEepHBIX | [IpMHMMAIOT M COXPaHSIOT YIeOHYIO JIoOp oKenaTens
TIIEPEXOAHOr 03JIEMCHTA. OKCHJIOB U THAPOKCHUOB, 3a1a4y, YYUTBIBAIOT BBIACIICHHBIE HOCTB,0T3HIBUNUB
JIa6.onbit: 1.1onyuenue TMIPOKCHAA | peroNb30BaTh P XapaKTEPUCTHKE | YUMTENEM OPUEHTHDBI ICHCTBIS B OCTB, KaK
HHHKA 1 HCCIIEI0BAHNE €TO CBOMCTE BEIECTB TIOHATHE «aM(pOTEPHOCT», | HOBOM yIeOHOM MaTepuaie B TIOHUMAaHHUe
NPOBOAUTH OMBITHI, COTPYIHHYECTBE C YIUTEIIEM YYBCTB
MOATBEP K IAIOIIIE XUMIIECKNE IMo3HaBaTesbHbIE: JPYTUXITIOAEH 1
CBOICTBa aM(OTEPHBIX OKCUIOB U Crasst 1 GpopMyTUpyIOT podiemy COIepeKUBAHUE
THJPOKCH/IOB; YPOKa, CaMOCTOSITEIIHO CO3/1al0T um

Hozzy!tam BO3MOIHCHOCMb
Haydyumabspcs. OCO3HABATb 3HAYCHHUC

aNTOPUTM AEATEIEHOCTH TIPH PEIICHUN
poOIEMBI




[Tepuoanueckuii
3aKOH U
[Tepuonnueckas
cucrema

. Y. Menneneesa B
CBETE YYEHHUS O
CTPOEHUHU aToMa

Crpykrypa IICXD JI.. Menneneesa.
CtpocHue atoMa. PU3HYECCKUI CMBICT
MOPSIIKOBOT0 HOMEPa, HOMepa Mepuoa,
HOMepa IPYIIbI XAMUYECKOr0 3JIEMEHTa
B [ICX3 JI.1. Menneneesa. [Ipuunns
W3MEHEHHUS CBONCTB XUMHUYECKUX
9JIEMEHTOB U UX COCTUHCHHH B
MepHOIaX U TPYIIax, raBHbIX
noarpynnax [ICXO JI.1. Menneneesa,
JleMoHCTpamusi: pa3IudHbIe (HOPMBI
TaOJIHUI] IEPUOTUYCSCKON CHCTEMBI.
Jlad.onbIT: 2.MozenupoBaHue
noctpoenus [lepuonnueckoid cuCTEMbI
.. Menneneena

TCOPCTUICCKUX 3HAHUU JJIA
HpaKTH‘IeCKOﬁ JACATCIIBHOCTHU
YCIIOBCKA

Hayuamca: onuceiBath u
XapaKTepHU30BaTh TaOIUIHYIO
dhopmy IICXD I.1. Mennernecna;
JleNiaTh YMO3aK/IYEHUS O XapaKTepe
WU3MEHEHHUS CBOMCTB XUMHUYECKHUX
9JIEMEHTOB C YBEJIIMYEHUEM 3apsi/ioB
ATOMHBIX g7ep.

Tonyuam eo3modrcrocme
Hayuumuvcs. NIPUMEHITh 3HAHUSA O
3aKOHOMEPHOCTSX NEPUOANYECKON
CUCTCMbI XUMHYCCKHUX 3JICMCHTOB
JUTSl OOBSICHEHUS U TIPEABUICHUS
CBOICTB KOHKPETHBIX BCHICCTB

KoMMmyHuKaTHBHBIC:

IIposBiAIOT aKTUBHOCTH BO
B3aMMOJICHCTBUY JUISI PELLICHUS
MO3HABATENBHBIX U
KOMMYHHKATHUBHBIX 33/1a4(33/1a10T
BOITPOCHI, (POPMYIHPYIOT CBOU
3aTpyAHEHUs], IPeUIararoT MOMOIb B
COTPYHUYECTBE)

PeryasiTuBHbIE:

IInanupyroT cBOM NEHCTBUS B
COOTBETCTBHH C IIOCTABJICHHOMN
3aJadell ¥ yCIIOBUSIMH €€ peannu3aliuy

Ilo3HaBaTebHBIE: CTABAT

1 GOPMYIIUPYIOT IETH U TPOOIEMBI
YPOKa; OCO3HaHHO U NPOU3BOJILHO
CTPOSIT B yCTHOM M MTUCBMEHHOMU (hopme

KomMyHuKaTHBHBIE:
Bnanenne monomoruuec33 [ e:




JIad. onbIThI: SHIOTEPMIUYCCKIUE); TpecTaBICHAs NH(OpMAaIIH Y4YEHUS
3. 3amellieHue KeIe30M MeIU B 3) 10 U3MEHEHHIO CTENeHEH
pactBope cynbdara memu (11) OKHCIJICHUSI XUMUYECKUX DIIEMEHTOB KomMmyHukaTuBHbBIE!

(peakiuu OKUCITUTEIHHO- OrtcTanBaTh CBOIO TOUKY 3pEHUS,

BOCCTaHOBUTEIIHHEIC); IPUBOIUTE apryMEHTHI, IOATBEPK A

4) 1o 0OpaTUMOCTH IpoLecca ux (pakramu. PaznmuaTh B yCTHOH peun

(peakiuu 0OpaTUMBIC U MHEHUE, 10Ka3aTeNbCTBa, TUIIOTE3HL,

HeoOpaTHMEIe); TEOpHH

Tonyuam 603mMoACHOCb HAYUUBCA:

COCTaBJIATh MOJIEKYJISIPHBIE U

IOJIHbIE NOHHBIE YPAaBHEHHUS 110

COKpAIIEHHBIM NOHHBIM

YPaBHEHUSIM.

Ilonstue o CKOpOCTHU IToHsiTHE O CKOPOCTH XUMHUYECKON Hayuamcs: Ha3pBaTh (GaKTOPHI, PerynsiTuBHbie: [IposBrsitoT
XUMIYeCKOL peakiuu. PakToOpsbl, BIUSIONIUE HA BJIMSIOIINE HA CKOPOCTh CaMOCTOSATENEHO OOHAPYKUBAIOT U YCTOHYMBBIN
CKOPOCTbh XUMHUYECKUX PEaKIInil. XUMHYECKOH PEaKIMy U O0BSICHSITH hopMyIHPYIOT IPOOIIEMY. y4eOHO —
peakiuu JdemoncTpauuu: HX BJIIMSHUE HA CKOPOCTH I1I03HABaTEJbHbI

3aBUCUMOCTH CKOPOCTH XUMHUYECKOM peakliuy; Ha3bIBaTh Ilo3naBaTenbHbIE: 1 MHTEpEC K
XMMHUYECKOW PEAKIMK OT MPUPOJIbI (haKTOpPBI, BIHSIOIINE HA CMEIICHHE BBISBIISIOT IPUYKHBI U CIIE/ICTBUS HOBBIM OOIIIMM
pearupyromux BeIeCTB. XMMHUYECKOI0 PAaBHOBECHS. sBrieHUi. CTPOST JIOTUIECKUE criocobam

3aBUCUMOCTh CKOPOCTH XHMHYECKOI
peaKIlI/IH oT KOHHCHTpaIlI/II/I
pearupyromux BEIECTB.
3aBUCHUMOCTh CKOPOCTH XMMHUYECKOi
peaKIuu OT IJIoLaIn
COIPUKOCHOBEHHS PEartpyIOIINX
BEIIECTB («KHUTISIINI CTIOM» ).
3aBUCUMOCTh CKOPOCTH XMMUYECKOM
peaxmuu ot

TEMIIEePaTyphl PearhpyIOLIIX
BEIIECTB.

JIa6. OnbIThI:

4. 3aBUCHUMOCTH CKOPOCTH
XUMUYECKON peaKkLUU OT

TIPUPOABI PEearupyroiX BEIIeCTB Ha
TIpUMepe B3aNMOJCHCTBUHU KUCTIOT C
MeTajIaMHu. 5. 3aBUCHMOCTD
CKOpPOCTH XUMHYECKON PEaKIIUH OT
KOHIIEHTPALH Pearupyromnux
BEIIECTB HA IIpUMeEpe
B3aUMOJEUCTBUS [IUHKA C COJISTHOU
KHUCJIOTOM pa3IMyHON KOHIIEHTPALUH.
6. 3aBHCHMOCTH CKOPOCTH
XUMHYECKOH PEakIuy OT TUTOIIaI!
COIIPUKOCHOBEHHS PEarHp yIOITIX
BEIIECTB.

7.MonenupoBaHHe «KHIISIIETO CIIOSD».
8. 3aBHCHMOCTH CKOPOCTH
XUMHYECKON peakIiy OT

Tonyuam eozmooicnocme
HAy4umsCs. IPOrHO3UPOBATH
pe3yNIbTaThl BO3IEHCTBUSA
Pa3IMYHBIX (PAKTOPOB HA U3MEHEHHE
CKOPOCTH XUMHUYECKOH peaKiny;
MPOrHO3MPOBATh PE3YIbTATHI
BO3JEHCTBYS pa3NuyuHbIX (akTopoB
Ha CMEIEHNEe XUMHUYECKOTO
paBHOBeECHSA

paccyXJeHusl, yCTaHABIUBAIOT
MIPUYMHHO — CJIE/ICTBEHHBIE CBA3U

KoMMyHHUKATHBHBIE:

VY4UTHIBAIOT pa3HbIC MHEHUS U
CTpEMSATCS K KOOPAMHALUK PA3JIUUHBIX
MO3ULIMH B COTPYIHUYECTBE,
(hopMynUpyIOT COOCTBEHHOE MHEHUE
MIO3ULIHIO

pernieHus 3aaa4




TeMITEpaTypbl PEArupykOIIUX BEIIECTB
Ha MpUMeEPE B3aUMOJIEHCTBUS OKCHIA
menau( 1) ¢ pactBopom cepHoit
KHCITOTBI PA3JIHYHOM TEMIIEpaTyphl

8. | Karanuzaropsl Karamusatopsr 1 kaTamus. Hayuamca: ncnons3oBaTh Mpu PeryasituBHBIE: YcBoeHue
WNHruburopsl. AHTHOKCHIAHTHL. XapaKTEPUCTHKE TIPEBPAICHIHA VYYUTHIBAIOT MPaBWIO B IUIAHUPOBAHUU | TIPABHII
JeMoHcTpamum: BEIIIECTB MOHITHS «KaTaJu3aTop», M KOHTPOJIE CII0C00a PEIICHNS, WH/IUBUAYATBHO
I'oMOreHHBIH U TeTepOreHHBIH «MHTHOHUTOP», KAHTHOKCHIAHTBD», OCYII[ECTBIISAIOT MONIATOBBIA KOHTPOJIb | TO H
kataian3sl. DepMeHTATUBHBIN MIPOBOJIUTH HECTIOKHBIC XUMIUCCKHE Oe3omacHoro
kartaiu3. HrubupoBanue. OITBITHI ¥ HAOTFOICHUS 3a Ilo3naBaTenbHbBIE: TTOBEJICHHUS
JIab.onbIThI: HU3MEHEHUSIMH CBOICTB CBOWCTB CaMOCTOATENbHO CO3AaI0T aNTOPUTM BUC,
9. Paznoxenue BEILIECTB B MPOIIECCE NPEBPAILEHUH, | JESITENbHOCTUT IPH PELICHUHU MPOOIEM | YrOXKaroIux
MEepOKCH/Ia BOAOPO/IA C IOMOIIBIO cobmonate npasuna Th u OT. Pa3IMYHOrO Xapakrepa KHU3HU U
okcuna mapranua (IV) u katanassl. Tonyuam 6o3moocnocms KomMmyHukaTuBHbBIE! 3/I0pPOBBIO
10. O0HapyxeHHE KaTaJla3hbl B HayuumuCsi: TPAaMOTHO 00paIiaThCs JloroBapuBaroTCsi 0 COBMECTHOM moei
HEKOTOPBIX MUMICBBIX MPOTYKTAX. C BEIIECTBAMH B TIOBCCTHEBHOMN JIESITETBHOCTH, TIPUXOJIAT K 00IIEMY
11. MarubupoBaHue B3aUMOJICHCTBHS | )KU3HH pELICHHIO, B TOM YHCJIE U
KHCJIOT C METaJJIaMH YPOTPOITHHOM CTOJIKHOBEHHIO MHTEPECOB
9. | O600menne Hayuamcs: 000011aTh 3HAHUS U PeryisiTuBHbIE:
CHCTEMaTH3AIHS HpG}ICTaBHﬂ"EL UX CXeM, TalJIHIl, BHVOCSIT HEOOX0/IMMbIe KOPPEKTHBHI B
. Mpe3eHTaIun JICHCTBHUE MOCJIEC €ro 3aBepIlCHHs Ha
3HAHUU I10 TEME
OCHOBE €r0 U y4yeTa xapakrepa
«BBeyienne» ClIEIAHHBIX OIIMOOK
Ilo3HaBaTenbHbIE:
CTposT peueBoe BhICKa3bIBaHHUE B
YCTHO# U MUCbMEHHO# (hopme
KoMMmyKkaTHBHBIE: KOHTPOJIUPYIOT
JICHCTBUS IapTHEPA
10. KonTpoabHasn KonTtpomns npenmeTHsIxX 1 Hayuamcsa: npuMessTh nonydeHHble | PeryJsiTUBHBIE: OCYLLECTBISIFOT Beipaxkarot
padoraNel MeETaIpe/IMETHBIX YUEOHBIX JACHCTBUI | 3HAHUS U CPOPMHUPOBAHHBIC YMEHUs | IMOIIATOBBIA W UTOTOBBII KOHTPOIb 10 | aJeKBaTHOE
1o Teme « Beenenue. JUTA peLIeHns yIeOHbIX 3a/1au pe3yabTaTy [IOHUMAaHHe
110 TeME OOm1as XxapaKTepUCTUKA XUMUIECKUX Ilo3HaBaTenbHbBIE: MIPUYMH ycliexa
«Baenienne» 3JIEMEHTOB ¥ XHMHUECKHX PEaKIUA. CTPOSAT pedeBoe BHICKA3HIBAHKE B ¥ HeycIexa
[lepromudaeckuii 3aK0H U YCTHOM U IHCBMEHHOI (popme yaeOHOI
Ilepnonuueckas KommykaTuBHBIE: yUUTBIBAIOT JIeSITENbHOCTH
crcTeMa XUMHYECKIX HJIEMEHTOB pa3HbIe MHEHUS U CTPEMSTHCS K
. . MennaeneeBa» KOOpAUHALMM Pa3JIMYHbIX TO3ULUI B
COTPKYTHHYIECTBE
Tema 1. Meraubi(184.)
11. | Ilonoxeuue TlonoxxeHue MeTaioB B Hayuamcs: xapaktepu3oBaTh PerynsiTuBHbie: OnpenensroT
HIEMEHTOB-METaIOB [lepromudaeckoii cucreme METAaJUTHI 110 UX TIOJI0KEHHUIO B [TpuHUMAIOT ¥ COXPAHSIOT YICOHYIO CBOIO JTMYHYIO
Nl o XUMHUYECKUX DJIEMEHTOB T[ICXD I.1.Menneneena, 3a/1a4y, IUIAHUPYIOT CBOM JICHCTBUS B TIO3UITHIO,
B LICPHOIMICCKON . N. MenpaeneeBa. Meranmmnueckast OIKCHIBATh CTPOCHUE COOTBETCTBHUH C ITIOCTABJIEHHOH 3aJa4el 1 aJIEKBaTHYIO
CUCTEMC KpHUCTaJUTHIECKasl PeIeTka u (hm3mdIecKkre CBONCTBa METAIUIOB, | YCIOBHSMHE €€ pean3anui g hepeHIIpO
I[. . MeHﬂeneeBa u MeTaljIn4yecKass XUMHU4eCKas CBA3b. 00BSACHATH 3aBUCUMOCTH CBOMCTB | Ilo3HaBaTejbLHbBIE: BaHHYIO
0COOEHHOCTH Oobmme ¢pu3nveckre CBOMCTBA METaJUIOB OT UX TTOJIOKCHHUS Hcronp3yroT 3HAaKOBO — CHMBOIIMYECKUE CaMOOIICHKY
METaJIJIOB. TICXD I.1.Menneneena; cpencTBa CBOHX YCIIEXOB

CTPOEHMS UX




aToMoOB. ®usnueckue CiaBbl, MIX CBOMCTBA M 3HAUCHUC. Honyuam 6o3modncrHocms KommykaTuBHbIe: B yuche
CBOMCTBA METALJIOB. JdemoncTpauuu: HAYYumvCsl: IPOTHO3UPOBATH ApPryMEHTHPYIOT CBOIO MO3UIIUIO U
C OO0pa3Isl CrIaBoB CBOMCTBa HEU3yYEHHBIX KOOPJMHHUPYIOT €€ C MO3UIIH MapTHEPOB B
TLTaBBI 9JIEMEHTOB U X COCJUHEHU Ha | COTPYAHHYECTBE
OCHOBE 3HAHUH O
MEPUOANYECKOM 3aKOHE.
12. | XuMuueckue XuMHUUecKue CBOMCTBA METAIOB Kak | Hayuamca: onuchIBaTh CBOMCTBAa | PeryisiTHBHBIE: DopMUPYIOT
CBOMCTBA METALJIOB BOCCTAHOBUTEJICH, a TAK)KE B CBETE X | BEIECTB HA OCHOBE HaOmoaeHui | [locTaHOBKA yU4eOHO# 3a/1a4ul HA OCHOBE YMEHHUS
TIOJIOKEHUS B DJIEKTPOXUMHUYECKOM 3a UX MPEBPALICHUSIMH, COOTHECEHHS TOr'0, YTO U3BECTHO U HCIIOIb30BaTh
ALY HANIPSDKEHU N METaJIOB. JIEMOHCTPUPYEMBIMU YYUTENIEM, | YCBOEHO , U TOTO, UTO €lle HEU3BECTHO 3HAHUS B OBITY
JdemoncTpauun: Bzaumonencteue HCCIIEIOBATh CBOICTBA BEILIECTB ITo3naBaTennLHbBIE:
METAJJIOB C HEMETaJIIAMHU. B XOJI€ BBIMIOJTHEHUS BrIIBIKEHHE THITOTE3, UX 000CHOBAHUE,
JIa6. onbIThl: 12.B3aumoneiicteue J1a00paTOPHOTO OIBITA, JICIATh JIOKa3aTebCTBO
pacTBOPOB KUCIIOT U COJIEH C BBIBOJIbI O 3aKOHOMEPHOCTSX
MeTajljlaMu CBOMCTB MeTaJlIoB B nepuogax 1 | KoMmykaTuBHBIE:
rpymnmnax. YyaBcTBYIOT B KOJUICKTUBHOM
TIonyuam 6o3moocnocms 00CYXICHUH npooeM, MIPOSIBIISIIOT
Hayuumuvcs: IPOrHO3UPOBATH aKTUBHOCTb BO B3aMMOJCUCTBUH IS
XHUMHUYECKHE CBOMCTBA peaICHu A KOMMyHI/IKaTI/IBHI)IX u
HCI/ISY‘{CHHI)IX 3JICMCHTOB U UX IIO3HABATCIIbHbBIX 3aaa4
COCIMHCHUH HA OCHOBE 3HAHUU O
MIEPUOANYECKOM 3aKOHE.

13. | MeTayuibl B MIPUPOJIE. Mertasisl B ipupoae. OO0rue Hayyamcs: cocTaBiasiTh PeryisiTuBHbBIC: I'opnocts 3a
O6mmue CIOCOOBI UX TIONYYCHHUS. YpaBHEHHUS PEAKLUH , ISKAIIUX B | YUHUTHIBAIOT MIPAaBWIO B INIAHUPOBAHUU U POCCHIICKYIO
651 HX JIad. onbITHI: OCHOBE IOJTYYCHUS METAJUIOB. KOHTpOJIE criocoda AeHCTBHA HayKy

Croco 13. O3HakoMIIeHHE ¢ pyJaMH xkene3a | [lonyuam 603modcHOCHb Ilo3HaBaTenbHbIE:
HOJTy4CHUA 14. OKkpaluMBaHue IUIAMEHU COJSAMU | HAYYUMbCs: TIPABOIUTE Hcronp3yroT MOUCK HEOOX OMMMOi
IIEJTIOYHBIX METAJIJIOB MPUMEpPbl YPaBHEHUI peaKiuid, uH(popManuK 115 BHITTOTHEHHUS y4eOHbIX
JIE)KAIMX B OCHOBE 3a/IaHUH ¢ UCIIOIB30BAHNEM YUeOHOI
MIPOMBIIIJICHHBIX CIIOCOO0B JUTEPATYPHI
MIOJIyYEHUS YyT'yHa U CTaju. KommykaTuBHbIe:
YYHUTBHIBIOT pa3Hble MHEHUS U CTPEMSTHCS
K KOOPIMHAIINY PA3INYHBIX TTO3UINN B
COTPYIHUYECTBE
14. | Peurenue pacueTHBIX PacuerHple 3a1a9u 110 ypaBHEHUSIM Hayuamca: pemaTth pacueTHbIE PeryasiTuBHbIE: OBnasieHue
3a/1a4 ¢ NOHATHEM XUMHYECKUX PEaKIHi, TPOTEKAIOMNX | 3aa4H I10 ypaBHeHI/Ii[M OLEeHI/IBaIOT TIPaBHIHLHOCTD BLIH?HHGHHH HaBBIKAMH A
) C yJ9acTHEeM METaJUIOB U UX XUMIYECKUX PEaKITHid, JIEHCTBUS Ha YPOBHE a/IeKBaTHON MIPAKTUIECKOI
Maccosas 0o COCTMHEHUI MPOTEKAOIIIX C YIACTHEM PETPOCIIEKUBHON OLICHKH JIEeATEIBHOCTH
6b1X00a NPOOYKMA METaJIOB U X COCIVHEHHUM. Ho3HaBaTeabHbIE:
Honyuam eo3modrcHocms Bribupator Hanbonee 3 PpeKTHBHEIE
HayuumCcs: pemaTh CHocO0BI pelIeHus 3a1a4d, KOHTPOIHPYIOT
OJTUMITHAIHBIC 3a]Ja9H. 1 OIICHUBAIOT TPOLIECCHH PE3YIIbTaT
JIeATEIIBHOCTH
KommykaTuBHbIe:
KonTponupyroT neicTBust napTHEpa
15. | Ilousatue o KOppOo3uun Koppo3zust MmeTamioB u ciocoObt Hayuamcs: venonb3oBaTh Ipu PerynsiTuBubie: Ymenue
METaIOB 0OpEOBI ¢ Heit XapaKTEPUCTHKE METAIJIOB U UX Pasnmuaator crmocod u pe3ynbpTaT ASHCTBUA | HHTETPUPOBATH
coelMHEeHUI MoHATHS «koppo3usi | Ilo3HaBaTesibHbBIE: [IOJTy4YE€HHBIE
METAJIJIOBY, «XUMUYECKas BrnanmeroT o0umM npreMoM peteHus 3HAHUS B




KOppO3Us», 3a1a4 MPaKTUYECKUX
«IIEKTPOXUMHUYUECKASI KommykaTuBHBIE: YCIIOBUSIX
KOPPO3UsD», HAXOMUTH CITOCOOBI JloroBapuBaroTcsi 0 COBMECTHOM
3aIUTH METAJJIOB OT KOPPO3UH. | JCATEITBHOCTM, IPUXOIAT K 00IIeMy
Tonyuam eo3modcnocmo pELIeHNI0
HayyumvCsl . MPUMEHSTh 3HaHUS
0 KOPPO3UH B KU3HHU.
16. | lllemo4HbIC METAJLIBL: OO01mras XxapaKTepUCTHUKA MIETOYHBIX Hayuamuca: naBatb PerynsiTuBHbie: Pazputne
ob6mas METaJuI0B. MeTaslibl B IPUPOJE. XapaKTEPUCTUKY LIEITOUHBIM [TnanupyroT cBOM AEHCTBUS B CBSI3U C OCO3HaHHOTO,
OO01mre crocoOBI UX MOTYUCHHS. MeTajljiaM T0 UX MOJDKEHUIO B MOCTaBIIEHHOW 3a/1aueil ¥ YCIOBUSIMU €€ YBXXUTEIBLHOTO
XapaKkTepuCTHKA C . TICX3 JI.1.MenneneeBa CIICHUS u
TpPOCHHE aTOMOB it ) p
[leno4ynHbIe METAILITBI — MPOCTHIE HCCIIeIOBaTh CBOMCTBA IHo3naBarenbHbIE: JI0OpoXKenaTenb
BeleCTBa HIETIOYHBIX METAIJIOB — KaK CtaBar ¥ GopMyIHPYIOT ISTTH U HOTO
MIPOCTHIX BEIIECTB. MpOOJIEMBI YpOKa OTHOIIIEHHUS K
Tonyuam eo3modrcrocme KommykaTuBHbI€! JIPYyroMy
Hay4umuCs: TPaMOTHO AJIeKBaTHO UCTIONB3YIOT PEUYEBHIC yenoBeky. Ero
00paIaTbcs ¢ BEIECTBAMU B cpeacTBa st 3PPEKTUBHOTO PEIICHUS MHEHHUIO,
HOBCC}IHCBHOﬁ JKHU3HU. KOMMyHI/IKaTI/IBHI)IX 3a1a4 CHOCO6HOCTI/I
BECTH JIHAJIOT C
JpYruMHU
JJYOAbMH
17. | Coenqnuenus Baxxneie coeTMHEeHNs IETOYHbBIX Hayuamcsa: xapaktepu3oBaTtb PeryisiTuBHbBIC:
HleJ'IOIIHI)IX METaLIOB METAJUIOB — OKCHJbI, THAPOKCUABI 1 (l)I/I3I/I‘IeCKI/IC U XUMHYCCKHUEC Y4YUTBIBAIOT IMpaBUJIO B INITAHUPOBAHUU U
COJIU (XJIOpU/IbL, KapOOHATHI, CBOWCTBA OKCHJIOB H KOHTPOJIE CII0co0a pereHus
cynb(aThl, HUTPATHI), UX CBOWCTBA U TMIPOKCHUJIOB ILIEI0YHBIX Ilo3HaBaTenbHbIE:
IIPUMEHEHNE B HAPOJAHOM XO3SMCTBE. | METAJUIOB, COCTABIISTH Hcnonp3yroT mouck HeoOXoauMoit
Kanuitasie ynoOpeHus. XUMHYECKHE YpaBHEHUS, uH(popManuK 115 BHITTOTHEHHUS y4eOHbIX
JdemoncTrpanuu: XapaKTepU3yIOIUE CBOMCTBA 3a/IaHUH C UCTIONB30BAHNEM yIeOHOMN
OO6pa3IIbl MIEeT0YHBIX H MIETIOYHBIX METaJIOB, PelaTh JUTPATYpPhI
[IEJIOYHO3EMENBFHBIX METAIIIOB. «UETIOYKW» MPEBPALLEHUI. KommykaTuBHbIe:
BsaunmopeiicTBre HATPHSL, TUTHUS C Honyuam eo3modzrcHocms YYHUTHIBAIOT pa3HbIC MHEHHS U CTPEMSATCS
BoZO. B3aumoneiicTBue HaTpus ¢ Hayuumucs: COCTaBIIAThH K KOOpJIMHALMK PA3JINYHbIX ITO3ULUI B
KHCIOPOAOM «IIETTOYKW MPEBPAIICHUN. COTPYIHUYECTBE
18. | lllemouyHO3eMENbHBIE OO0m1as XxapaKTepHUCTHUKA IIEMEHTOB Hayuamuca: naBatb PeryasiTuBHbIE: PasBurue
METaJLIBI: 06IIas rnaBHOM noArpynmnsl Il rpymmnesl. XapaKTEPUCTUKY [InanupyroT cBOU ACHCTBUSA B CBSI3U C OCO3HAaHHOTO,
CtpoeHne aToMOB. MIETI0YHO3EMETTFHBIM MeTajliaM MIOCTaBJICHHOH 3a7jaueil U YCIOBUSIMH €€ YBa)KUTEITEHOTO
XapaKTCPHUCTUKA
[IemogHO3eMeNbHBIE o ux noypkeHnro B [ICXD pemeHns u
METAJUIBI — IIPOCTHIE BEIIECTBA. J.M.Meunneneena, ITo3zHaBaTeJIbHBIC: JIoOp oKenaTens
XapaKTepHU30BaTh COCTaB aTOMOB, | CTaBAT U POPMYIHPYIOT LETH U HOT'O
HCCTIEIOBATh CBOMCTBA poOIEeMBI ypoKa OTHOIICHHUS K
LIEJTOYHBIX METAIJIOB — KaK KommykaTuBHbI€: JpYyromy
MIPOCTHIX BEIIECTB. AJIeKBaTHO HCIIOTB3YIOT PEUCBHIC genmoBeky. Ero
Honyyam eo3modrcHocms cpencTBa st 3PPEKTUBHOTO PEIICHUS MHEHHIO,
Hay4umucs: TPAaMOTHO KOMMYHHUKATHBHBIX 33124 CIIOCOOHOCTH
oOparaTbcs C BEmeCTBaMHU B BECTH JHAJIOT C
MOBCEIHEBHOM JKU3HU JIPYTUMHU
19. | Coenunenus Baxxneimue coennHeHus Hayuamcs: xapakTepu3oBaTh PerynsitTuBHbie: JIFOABMU
ILEJ0YHO3EMETBHBIX LIEJIOYHO3EMENBHBIX (mzmdeckre 1 XMMHYECKHE YUuTBIBAIOT NPaBWIO B IUIAHUPOBAHUU U

MCTAJIJIOB — OKCHU/bI, THAPOKCUIBI 1

CBOMCTBa OKCHJIO0B 1

KOHTPOJIC criocoba peHICHUs




METaJIOB con (XJIOpHUIBI, KapOOHATEHI, THIIPOKCHUJIOB I[o3naBaTenbHbBIE:
HUTpATHI, cyabdatel, pocdarer), UX | IIEITOYHO3EMEIBHBIX METAIIIOB, Hcnonb3yroT moUCcK He0OX 0auMOit
CBOMCTBA W MPUMEHCHUE B HAPOJTHOM | COCTaBJISITH XUMUYIECCKUC WHQPOPMAIIH JUTS BBITIOHCHUS YIEOHBIX
XO3SIACTBE. YpaBHEHHS, XapaKTePU3YIOIITHE 3aJIaHMiA C MCIIOTh30BAHUEM YUICOHOM
JeMoHcTpanmum: CBOWCTBA IIEIOYHBIX METAILJIOB, JUTPATYPHI
BzaumonelicTBue Kaablys ¢ BOJOM. pelaTh «UEMOYKN» KommykaTuBHbI€:
BzaumonelicTBue MarHus ¢ TIPEBpaICHUH. YYUTHIBAIOT pa3HbIC MHCHHS U CTPEMSTCS
KHUCIIOPOJIOM. THonyuam 6o3mooicnocms K KOOPJIMHAIINY PA3JINIHBIX TIO3UIHN B
JIa6. onbITHI: HAYYUmMbCsl: COCTABIISTH COTPY/IHUYECTBE
15. B3aumopeiicTBHE KanbLus C «IIETTOYKWY MpeBpallleHuH
Bojoi. 16. Ilonydyenue ruapokcuaa
KaJIBIHS U UCCIICIOBAHUE €O
CBOICTB
20. | AmroMuEUH — Crpoenue aToma, pusnyeckue u Hayuamuca: naBatb PerynsiTuBHbie: DopMuUpyroT
T1ePEXOIHBII XUMHYCCKHE CBOMCTBA ATIOMUHUS KaK | XapaKTEPUCTHKY AJIFOMUHUS 10 [Tnanupyrot cBou neﬁgTBm c HHTEpEC K
MPOCTOTO BEllecTBa ero nomxenuto B [ICXD MOCTaBJIEHHOM 3a7aueil U yCIOBUSIMU ee KOHKPETHOMY
aneMeHT. Puznyeckue
JI.M.Menneneera, pelieHus1, OlICHUBaIOT PABUIILHOCTD XUMHUYECKOMY
1 XUMUIECKNE XapaKTepPU30BaTh COCTAB aTOMa, | BBINOJIHEHHUS AEHCTBUS 5JIEMEHTY
CBOMCTBA aJIFOMUHHUS. xapaktepu3oBath (pusndeckue 1 | Ilo3zHaBaTeJLHbIE:
[Tonyuenue u XMMHYECKUE CBOUCTBA CaMOCTOATENbHO BBIICISIOT U
IPHMCHEHIE aJIFOMUHUS, 06BH€HHTB (hopMyIUPYIOT NO3HABATENIBHYIO 1IEb,
3aBHUCUMOCTHh CBOUCTB aJIOMHUHUA I/ICHOJ'II)Sy}OT 06].[[1/16 MPpUEMBI PEHICHUA
AJIFOMUHUA
ot ero nojoxenus B [ICXD 3a7a4
JA..Menneneesa, 0ObsCHATD KommykaTuBHbI€!
MPUYIHHBI XUMHYECKOI JlormyckaroT BO3SMOKHOCTb Pa3IMIHbIX
WHEPTHOCTH aTIOMHHUSI. TOYEK 3PEHUS, B TOM YHCIIE HE
Tlonyuam eo3moorcnocmo COBITAJAIONINX C UX cOOCTBEHHONH.
Hay4umucs: TPaMOTHO OPUEHTUPYIOTCS Ha TIO3UIHMIO MapTHEpa B
o0paratbcs C BemIeCTBaMU B OOIIIEHUM W B3aUMOICHCTBHH
MOBCEIHEBHOM XKU3HU
21. | Coenuuenus CoennHeHUs aTIOMUAHUS — Hayuamcsa: xapakrepu3oBaTh PerynsituBHbie: DopMupyroT
ATFOMUHHS — OKCHJT ¥l THIPOKCUJ, UX aM(OTEpPHbIA | (U3MUECKUEe U XHUMHUUYECKUE YYHUTHIBAIOT MPAaBWIO B INIAHUPOBAHUU U yMeHne
xapakrep. Baxxneiime comu CBOHCTBa OKCHJA U TUAPOKCHIA KOHTpOJIE CrIoco0a perieHus HWHTETPUPOBATh
OKCHA U FHHPOISCHH’ ATFOMHHUSL. AIFOMIHUS, COCTaBIISTh Ilo3HaBaTenbHbBIE: MIOTy9ICHHBIC
uX aM(poTepHBbIit IIpuMeHEHNE aTIOMHHHS U €T0 XHMUYECKHE YPABHEHHS, Hcronp3yroT MOUCK HEOOX OUMOiT 3HAHUS B
Xapakrep. COCTMHEHU. XapaKTepU3YIOIINe CBOMCTBA uH(popMaLuK 1S BHITTOTHEHHUS yIeOHbIX MPKTHYIECKYIO
JIa6. onbITHI: AJFOMUHUA, PEIIATh (UETOYKN» 3a/IaHMi C MCIONh30BaHNEM YIeOHO SKH3HD
17.1lonyuenue MIPEBPALLECHUM. JIUTPATYpPhI
THIIPOKCHU/IA AITFOMUAHUS U Honyuam eo3modrcHocms KommykaTuBHbI€:
HCCIIeIOBAaHUE Hay4umvCcs: COCTaBIATH KonTtponmpytot aefictBre mapTHepa
€ro CBOICTB. «IIETIOUKW» MPEBPALLEHUIT
22. IpakTnueckasn OcymiecTBiIeHNE IEMOYKH Hayuamca: obpamatsces ¢ PerynsiTuBHbie: Pa3Butue
paGora Nel XUMHYECKAX nmabopaTopHeIM 00opynoBaHueM | OCYIIECTBIISIOT MOMIATrOBBIN KOHTPOIB IO | KOMMYHHKATHB
OcymecTBienue TIpeBpaIICHIHA W HarpeBaTeNbHBIMU IPHOOpPAMU | PE3YIIbTaTy HOT'O

OCIMMOYKHU XUMHWYCCKHUX

B COOTBCTCTBUHU C IpaBUIaMH
TCXHUKH 6C3OHaCHOCTI/I,

Ilo3naBaTenbHbBIE:

KOMIIOHEHTA B
o0IIeHn: 1




MpeBpaIlcHUit OITMCHIBATH XUMUYECKUH Branetor o0mym npuemMom penieHus COTPYAHUYECTBE
SKCIEPUMEHT C MOMOIIBIO A3bIKA | 3a1a4 co
XMMUH, J€aTh BEIBOJBI MO KommykaTuBHbIe: CBEpCTHUKAMU U
pe3yapTaTaM 3KCIIEPUMEHTA. YYNUTHIBAIOT pa3HbIC MHEHUS U CTPEMSITCS. | YUUTEISIMHU
Tonyuam eo3modcnocmo K KOOpAWHALINY Pa3INIHBIX TIO3UINH B
Hayuumscs: 0CO3HaBATh COTPYJHHYECTBE
HE00X0IMMOCTh COOJIFO/ICHUS
npaBun b u OT s coxpaneHus
3/10pOBbSI OKPYKAIOIIHX.
23. | XKemne3o — yneMeHT Pacnonoxenue xene3a B IICXD.U. Hayuamuca: naBatp PeryasiTuBHbIE: DopMUPYIOT
VI Irpymmst MeHzeneesa v CTPOEHUE €0 aroma. XapaKTEepUCTUKY kene3a 1o ero | [Imanupyror CBOH Heﬁ(iTBPIH c UHTEpEC K
6 . DusiyecKie 1 XUMU4ECKHUE CBOHCTBA nowkenuto B [ICXD MOCTaBJIEHHOH 3a7aueil U yCIOBUSIMU €€ KOHKPETHOMY
IObOHHOH HKCTIE3a — IPOCTOr0 BEMICCTBA J.1.Menneneena, peLIeHus], OLICHUBAIOT IPABUIIbHOCTh XUMUYECKOMY
MOATPYIIIBI. XapaKTePU30BaTh COCTAB aTOMA, | BBLIMIOJHEHHUs JACHCTBUS 3JIEMEHTY
duznveckue u xapakTepuzoBath Gpuzndeckre 1 | [lo3HaBaTeabHbIE:
XUMHUYECKHUE XUMHYECKHE CBONCTBA JKene3a, CaMOCTOATENbHO BBIACISIOT U
CBOMCTRA KeIe3a. OOBSICHATH 3aBUCUMOCTh CBOWCTB | ()OPMYIHPYIOT IO3HABATEIBHYIO LI,
H ’KeJie3a OT ero MOJIOKEHUS B UCTIONB3YIOT OOIINE MPUEMBI PELICHHS
aXO0XX/ICHUE B
[ICXD JI.M.Menneneera, 3a7a4
HpUpOaE. MCCIIENI0BATH CBOKCTBA kene3a B | KoMMyKaTHBHbIE:
XOJI€ BBIMOTHEHUSI JlonyckaroT BO3MOXHOCTh Pa3IMYHbIX
71a60paTOPHOTO OTBITA, TOYEK 3pEHUs], B TOM YHCIIE HE
OIMMCBIBATh XUMUYECKUHN COBIIAJAIOIIMX C UX coOCTBEeHHON. U
JKCIEPHUMEHT. OPHUEHTUPYIOTCS Ha TIO3ULIMIO TapTHEPa B
Ionyuam 6o3moorcHOCmb O0LICHUN W B3aUMOJCHCTBUH
HAy4umsCs: TPaMOTHO
o0pariaTbcs C BEIeCTBaMU B
MOBCEIHEBHOM KU3HU
24. | CoenuHeHus xenes3a Ienernueckue paasl Fe?'u Fedt Hayuamcsa: xapakrepu3oBaTh PerynsituBHbie: PazButne
+2,+3 ux Baxxneiimue conu jxenesa. 3HaueHue | GM3HYECKHE U XUMHYECKHE Y4UTHIBAIOT MPABUJIO B IIIAHMPOBAHUU U OCO3HaHHOTO,
xKereza CBOICTBa OKCHJIOB U KOHTpOJIE CII0co0a peleHus YBaKUTEJIBHOTO
Ka4e€CTBEHHOC o
U €ro COSTUHEHUH TS IPUPOABI U THJIPOKCHJIOB XKeJe3a, Ilo3naBaTenbHbIE: U
OIIPEACICHHUC. HAPOJHOTO X03AHCTBA. COCTABIATH XUMUUECKHE Vcrionb3yroT MOUCK HeoOX OIMMOit J00pOKenaTenh
I'enernueckue psbl JemoncTpamnumn. ypaBHEHHMS, XapaKTepPH3YIOIUE MHGOPMALUH TS BHIIOIHEHUS Y4eOHBIX HOTO
Fe *2 gy Fe *3. BzaumogelicTBre MeTamioB ¢ CBOMCTBA COCIMHEHUI XKee3a, 3a/IaHMi C MCIONh30BaHNEM YUIeOHO OTHOIIICHUS K
Hemetaiuiamu. Ilomydenue MPOBOJUTH Ka4ECTBEHHBIC JUTPATYPHI JIPYromy
runpokcunos xemesa (I11) u (110). peakuuy, NOATBEPKAAIOIINE KommykaTuBHbI€: yenoBeKy. Ero
JIa0. onbITHI: HaJIMYie B BOAHBIX PacTBOpax YYUTHIBAIOT Pa3HbIE MHEHUS U CTPEMSITCSL | MHEHHIO,
18. BzaumoneiictBre xenesa c KaTHOHOB XeJe3a, perarThb K KOOpAWHALIMY Pa3INYHBIX IO3UINH B CIOCOOHOCTH
COJITHOM KUCJIOTOH. «UETIOYKW» MPEBPALLIEHUH. COTPYJIHUYECTBE BECTHU JUAJIOT C
19. Tlomygenne TuapokcuaoB xene3a | Ilonyuam 803modxcHocms JpYTUMHU
(1) u (IIT) n ©3y4eHME UX CBOUCTB. Hay4umvCcs: COCTABIATH JOIBMHA
«IIETIOYKW» MPEBPALLEHUH,
COCTaBJISITh MOJICKYJISIPHBIE U
TIOJIHBIE HOHHBIC YPaBHEHUS I10
COKpAIIEHHBIM HOHHBIM
YpaBHEHHSIM
25. IIpakTnyeckas ITonydenue u cBolicTBa COETMHEHUI Hayuamcsa: obpamatsces ¢ PerynsitTuBHbie: OBnaneHne

MCTAJIJIOB

71a00paTOpPHBIM 000PYAOBaHNUEM

OCYIIICCTBJ'I?HOT TIOIIAr OBEIN KOHTPOJIb 11O

HaBbIKAMM IJIA




padora Ne2 W HarpeBaTeJIbHBIMU IPHOOpaMH | pe3yibTaTy MIPaKTHYECKOH
HoxydeHue u B COOTBETCTBHH C TIpaBUIIaMU JIeITEIEHOCTH
o o TEXHHUKH 0€3011aCHOCTH, IMoznaBaTenbHbIE:
CBOUCTBA COCAUMHCHUU . .
OITMCHIBATH XUMUYECKHUN CTposT peueBoe BbICKa3bIBAaHUE B YCTHOM
METaUI0B SKCMIEPUMEHT C TIOMOIIBIO S3bIKA | M MMCBMEHHON (opMme
XMMUH, JEaTh BEIBOJBI MO KommykaTuBHbIe:
pe3yabpTaTaM 3KCIIEpPUMEHTA. YYNUTHIBAIOT pa3HbIE MHEHUSI U CTPEMSITCS
Tonyuam eo3modcnocme K KOOPJMHALIMY PA3JINYHBIX MO3UIMH B
Hay4umsCcs: 0CO3HAaBATh COTPYIAHUYECTBE
HE00X0IMMOCTh COOJFOJICHHUS
npaBun b u OT s coxpaneHus
3/10pOBbSI OKPYKAIOIIHX.

26. HpaKTquCKaﬂ Pemenue skciepuMeHTaNbHBIX Hayuamcs: obpamatscs ¢ PerynsiTuBHbie: OBnaneHue
paGora Ne3 3a71a Ha PacrosHaBaHue 1 nabopaTopHbIM 000opyaoBaHueM | OCyIIECTBIISIOT MOMIATOBBIA KOHTPOIb 110 HaBBIKAMH I
PermeHue MOTy4YEeHUE COeIMHEHUH MEeTaIoB W HarpeBaTelbHBIMU IPHOOpaMH | pe3yibTaTy MIPAKTUYECKOM

B COOTBETCTBHH C NPaBUIIaMHU JIeSITeTbHOCTU
OKCHCPUMECHTAIbHBIX TEXHHUKH 0E30MacHOCTH, IMo3HaBaTeabHBIE:
3a4a4 Ha OMUCHIBATh XUMUYECKUI [IpoBOAST CpaBHEHKE U KITACCH(PHUKAIIUIO
pacrio3HaBaHUE HKCIEPUMEHT C IMOMOIIBIO A3bIKA | MO 3aJJaHHBIM KPUTEPHSIM
TIOJTydeHHE XHMUH, JIENIaTh BBIBOJIBI TI0 KommykaTuBHBIE:

o e3yJpTaTaM 3KCIIepUMEHTA.
coeue Fomum auasemoems | e n puommna
METaJI0B Hay4umvCcs: OCO3HABaTh p
CUTyalusx

HEOOXOIUMOCTE COOJTFOIEHUS

npaBuwi b u OT s coxpaneHus

CBOETO 3JJ0pOBbs U

OKPY’KaIOIIUX.

27. | O00O0IIEeHNE 3HAHUH Hayuamca: o600mate 3HaHus 1 | PeryasituBHbIe: Beipaxkarot

o TeMe «MeTauIbiy MPECTABIATh UX CXeM, Tabnui, | BHocAT HeoOXoauMBble KOPPEKTUBHI B a7IeKBaTHOE

npe3eHTanui JIEUCTBHE TTOCIIE €TO 3aBEPIICHNS Ha MIOHHUMaHHe

OCHOBE €T0 U y4eTa XapaKTepa CIICNIaHHBIX | NPUYUH ycliexa
ouIMboK U HEycrexa
IHo3naBarenbHbIE: y4eOHOH
CrpoAT peueBoe BHICKAa3bIBAHUE B YCTHOW | JAEATEIHHOCTH
U IHCBMEHHOH (hopme
KoMMykaTHBHBIE: KOHTPOIHPYIOT
JICHCTBUS IapTHEPA

28. KoutpoabHas KoHTpons npeaMeTHBIX U Hayuamcsa: npumMeHsTh PerynsiTuBHbie: [IposBisitoT
padora Ne2 METaIPEIMETHBIX YIEOHbBIX ACHCTBUH | TOMydEHHBIC 3HAHUSA U OcCyIIeCTBIAIOT UTOTOBBII U TIOIIATOBBIN | OTBETCTBEHHO-
110 Teme «MeTab o Teme «MeTamIsD copMHUpPOBaHHBIE YMEHUS JUIS KOHTPOJIb IO PE3YIbTATY CTb 32

pemeHus yaeOHbIX 3a71a4 IHo3naBaTenbHbIE: pe3yabTaThI
CTpoAT peueBoe BhICKAa3bIBAHUE B YCTHON
1 IHCBMEHHOH (hopMme
KoMMykaTHBHBIE: KOHTPOIHPYIOT
JICHCTBUS IapTHEPA
Tema 3. HemeTaibi(284.)
29. | OOwasa OO1mas XxapakTepuCTHKa HEMETAIIOB: | Hayuamca: naBathb onpenencaus | PeryjasiTuBHbIe: DopMHpOBaHUE

XapaKTCPUCTHKA

nonoxenue B [leproanueckoit

IOHATHAM

HJ'IaHI/IpyIOT CBOH L[CI\/'ICTBI/Iﬂ B CBsA3HU C | TOTOBHOCTH U




HEMCTAJIJIOB

CHCTEME XUMHUUYCCKHX 3JICMCHTOB
. 1. MenneneeBa, 0COOEHHOCTH
CTPOCHUS aTOMOB,
aNeKTpooTpuraTensHocTh (J0) Kak
Mepa «HEMETAIUTMIHOCTIY, psix 0.

«3TEKTPOOTPHUIIATEIIEHOCTEY «
AJUTOTPOTHS» XapaKTEePU30BaTh
HEMETAJLIBI TI0 X TOJIOKEHUIO B
TIICX3 A.1.Menneneena,
OITUCHIBATH CTPOCHHE

MIOCTaBJICHHOM 3aaueil ¥ yCIIOBUIMH
ee pelIeHus

Ilo3naBaTenbHbIC:

CraBst 1 GopMyITUPYIOT LIENU |
po0JIeMBI YpOKa

CITOCOOHOCTH K
00yUYCHHIO U
CaMOpa3BUTHIO U
€aMo00pa30BaHUIO HA
OCHOBE MOTHBALIUH K

Kpucrannuyeckoe ctpoeHue (hm3mIeckue CBONUCTBA KommykaTuBHBIE: 00yUYCHHIO U
HEMETaJJIOB — TPOCTHIX HEMETAJIOB, OOBSICHATH AJIeKBaTHO UCTIONB3YIOT PEUYEBHIC MIO3HAHUIO
BeuiecTB. Amorponus. dusnyeckue 3aBUCUMOCTh CBOICTB cpencTBa st 3hHeKTHBHOTO
CBOMCTBa HEMETAJIJIOB. HEMETAIIJIOB OT UX TIOJ0XKEHHS pelIeHns KOMMYHUKATUBHBIX 3a/1a4
OTHOCUTENBHOCTH MOHATHH «MeTai | [ICXD
U «HEMEeTaJLI» JI.1.MeHneneeBa;cocTaBIIsATh
Ha3BaHUS COCAUHEHUI
HEMETaJIoB 1o (hopMyIie U
(hopMyI1 10 HA3BAHUIO, HAYYATCS
JlaBaTh ONpeNeTeHHS
«aIIIOTPOIHUS, «AJIIOTPOITHBIE
MOAN(DHUKALITI.
Tonyuam eo3moocnocmo
Hayuumuvcs: IPOrHO3UPOBATH
CBOMCTBA HEU3Y4EHHBIX
3JIEMEHTOB M UX COCJIMHCHUN Ha
OCHOBE 3HaHUU O
MEPUOANYECKOM 3aKOHE
30. | OO1me XuMHUYeCcKue OO61mye XUMUYECKUE CBOMCTBA Hayuamcs: Xxapakrepu3oBaTh PerynsiTuBHbIC: PazBuBaror
CBOIICTBA HEMETAJIJIOB CTPOEHHE HEMETAJUIOB, 00IIIHe ITocTanoBka y4eOHOM 3a7auu Ha OCO3HAaHHOE
XUMUYECKHE CBOMCTBA OCHOBE COOTHECEHHSI TOT0, UTO OTHOIIICHHUE K CBOUM
HEMETAJIJIOB.
HEMETAJIJIOB, OMKCHIBAThH O0IIHE W3BECTHO M YCBOCHO , M TOTO, YTO COOCTBEHHBIM
Hemeraiurel B XUMHYECKHE CBOMCTBA ellle HEU3BECTHO TIOCTYTIKaM
MIPUPO/IE U CIIOCOOBI HEMETAJIJIOB C TTOMOIIIBIO S3bIKa IMo3HaBaTenbHBbIE:
WX MTOJYICHHUS XUMHH, COCTABIISTh YPaBHEHHUS BriaBmkeHne THITOTE3, UX
XUMHYECKUX PEaKITHid, 000CHOBaHHE, 10Ka3aTEILCTBO
XapaKTEePU3YIOINX XUMUIECKHEe
CBOMCTBa HEMETAJIOB UX KommykaTuBHbIe:
COEIMHEHU I Y4aBCTBYIOT B KOJUIEKTUBHOM
Tonyuam eo3moocHocmy 00CYXKIIEHIH MTPOOIEM, TIPOSBIISIOT
Hay4umuCs: MPOTHO3UPOBATH AKTHBHOCTH BO B3aUMOJICHCTBHH ISt
CBOWCTBA HEM3Y4EHHBIX pemeHnst KOMMYHHUKAaTHBHBIX 1
3JIEMEHTOB M MIX COCTMHCHHUI Ha | TIO3HABATENbHBIX 3a71a4
OCHOBE 3HAHMI O
MIEPUOITIECKOM 3aKOHE
31. | Bomopon ITonoxenue Bogopoaa B Hayuamca: xapakTepu3oBatb PerynsiTuBHbie: DOopMHPYIOT
Ilepnoauueckoii cucreme BOZIOPOJ, 110 €T0 MOJOKEHUIO B Pasnmugatot criocod u pe3ynbrat KOMM YHHKaTUBHBIH
XUMHUYECKUX DJIEMEHTOB TICXD M..N.Menneneena, IEUCTBUS KOMIIOHEHT B
. . MenneneeBa. Ctpoenne atroma XapaKTepU30BaTh CTPOCHUE IHo3naBarenbHbIe: 00IIeHNH 1

u Molnekynbl. Pu3nueckue u
XMMHYECKHE CBOWCTBA BOJIOPO/IA, €T
TIOTyYeHNE U IPUMEHEHHE.

JIa0. onbIThI:

20. [onyuenne

aToMa BOAOpPOa, OOBACHSITD €ro
BO3MOJKHBIE CTCIICHU OKUCIICHUS,
XapaKTepU30BaTh

(hm3mIecKre M XUMITYECKHE
CBOHCTBA BOJOPO/Ia, OOBICHSITH

BrnanmeroT oOumM npreMoM peteHuns
3a1aq

KommykaTuBHbIe:
JloroBapuBaroTcsi 0 COBMECTHOM
JIESITEIbHOCTH MOJ] PYKOBOJCTBOM

COTPYIHHYECTBE CO
CBEPCTHUKAMU B
nporiecce
o0pa3oBaTenpHON
JIeSITEIbHOCTH




¥ pacmo3HaBaHUE BOIOPOIA 3aBUCHMOCTh CBOICTB BOIOpOJa | YUUTENsS
ot nonoxkenwus ero B [ICXD
J.Ml.MeHnneneena, onuchriBaTh
nabopaTopHbIE U
MIPOMBITIJICHHBIC CIIOCOOBI
MOTYYCHHUS BOJIOPOA .
Honyuam so3mozicHocms
Hayuumscsi: OOBSICHATH
JIBOMCTBEHHOE TTOJIOKEHHE
Bonopona B [ICX0D
J.1.MenneneeBa, rpaMOTHO
00paImaTbcs ¢ BEMeCTBAMU B
TTOBCETHEBHOW KWU3HU
32. | Boxa. Bona B xxusHu Crtpoenue monekyinbl. Bomoponnas Hayuamcs : xapaktepu3oBathb PerynsiTuBHbie: HmMeroT 11emocTHOE
YeoBeKa XUMHYECKas CBA3b. Du3nueckue CTPOCHHUE MOJICKYJIBI BOIOPOIa, [T1aHuPYIOT CBOM JICHCTBUS B CBSI3U C | MHPOBO33PCHUE,
CBOMCTBa BOJbI. AHOMAJIUU CBOWCTB (hu3MYeCKHe U XUMHUYCCKHE MOCTABJICHHOM 3a7]aucil U YCIOBHSAMH | COOTBETCTBYIOIIEE
BOIbL. ['mapodubHbIC U CBOWCTBA BOJIbI, OOBSACHSATH e¢ peleHHs COBPEMECHHOMY
ruapodoOHbIC BEIeCTRa. AHOMAJIMU BOJIBI, CIIOCOOBI IMo3naBaTeJbHbIE: YPOBHIO pa3BUTHS
XUMHYECKUE CBOUCTBA BOABI. OUYHCTKH BOJBI, IPUMEHSATH B CraBst u GopMyITUPYIOT LIENU 1 HayKU
KpyroBopot BojisI B IpUPOJIE. OBITY QDUIIBTPBI TSI OYUCTKH npoOJIeMBbI YpOKa
Bomoouuncrka. A3paiusi BOIbI. BOJZIBL, TIPABUJIBHO UCHONB30BaTh | KoMMyKaTHBHBIE!
beiToBBIE QUIBTPBI. MHUHEpaBbHBIE MUHEpaJIbHYIO BONY, BBIMONHATh | KOHTponMpyroT AefcTBUS mapTHepa
BOIbI. HI/ICTI/IJ'IJ'II/IpOBaHHaH BOaa, €€ PpacyeThl 11O ypaBHeHI/IﬂM
NOJIyYeHUE U TIPUMEHEHHE. XHUMHUYECKHUX PEaKIHH,
JIa6. onbITHI: MPOTEKAMOIIHUX C y4aCTHEM BOJIBI.
21. UccnenoBaHue moBepXHOCTHOTO Honyuam eo3modicHocme
HATSDKCHUS BOJIBL. Hayyumscsi: 00bEKTHBHO
22. PacTBOpeHHEe NepMaHraHara OlIeHMBaTh MH(OpMaLIUIO O
KaJusl WM MEJJHOTO Kyrnopoca B BEIIIECTBAX U XUMHUECKHIX
Boze. 23. 'uapaTtanus mporeccax, KpUTUIECKH
00e3BOXKEHHOT0 CynbdaTa OTHOCHTBCSI K TICEBAOHAYYHOM
menu (II). 24. M3roroBnenue undopmanum,
THIICOBOTO OTIeyaTKa. 25. HeoOpOCOBECTHOM peKiIaMe
O3HaKOMIIEHHE C KOJUIEKIINEH
OBITOBBIX (PIITBTPOB.
26. O3HaKOMJIEHHE C COCTAaBOM
MMHEPAJIBHOM BOJBI
33. | "'anoreusr: oOmas OO0mras xapaKTepUCTHUKA TaJIOTCHOB! Hayuamcsa: xapakrepu3oBaTtb PerynsituBHbie: [IposBisitoT
XapaKTepUCTUKA CTPOCHHE ATOMOB; TIPOCTHIC BEIIECTBA | CTPOCHHE MOJIEKYJI TaJIOT€HOB, [Tnanupyrot CBOH JICHCTBIS B CBA3H € | SKOJOTMYECKOe
1 OCHOBHBIE COEAMHEHUS TaJIOr€HOB, OIMUCHIBATH (PU3UICCKHE U MOCTABJICHHO# 33/1aueii U YCIIOBUSAMH | CO3HAHHE

ux coiictBa. KpaTkue cBeneHus o
xIope, Opome, ¢Tope u oxe.
IIpumeHeHne ranoreHoB u

HX COEAUHEHUN B HAPOJHOM
XO03sICTBE.

JdeMoHcTpanum:

OO0pa3sIIsl TaJOreHoB —

MPOCTHIX BeulecTB. B3aumoneiictue
TaJIOTEHOB C HATPUEM, AJTFOMHHUCM.

XUMHYECKHE CBOMCTBA
TraJIOr€HOB Ha OCHOBE
HAOIIOAEHNN 32 UX
TIPEBPAILCHUSIMHA BO BPEMsI
JIEMOHCTPAIOHHBIX OIBITOB,
O0OBSICHITH 3aBUCHMOCTH CBOMCTB
TaJIOr€HOB UX OT ITOJIOKEHUS B
TICXD .. Menneneena,
COCTABIIATH (POPMYITBI

ee pelIeHus
Ilo3naBarenbHbIC:

CraBar 1 GopMyIHPYIOT HETH U
poOIeMBI ypoKa
KommykaTuBHbIe:

AJIEKBAaTHO HCIIONB3YIOT PEUEBBIE
cpencTBa st 3 (HeKTHBHOTO
penIeHust KOMMYHUKaTHBHBIX 33714




Britecuenue XJIOpOM 6p0Ma nim I>'IOI[a
H3 pacTBOPOB HUX conen

COCJIMHECHUIA TIOTCHOB U 110
(dopMmynam naBaTh Ha3BaHUS
COCJIMHECHUSIM TaJIOrCHOB
Honyuam eo3moorcnocms
HAay4umbcs: OCO3HABAaTh
HEO0OX0MMOCTb COOJIOICHHS
MIPaBUI 3KOJIOTHUECKON
0e30MacHOCTH IpH 0OpaILeHUH C
raJjoreHaMu

34. | Coennuenus OCHOBHBIE COEIMHEHHUS TaJIOT€HOB: Hayuamca: yctaHaBnuBaTh CBA3b | PeryJsiTHBHBIE: Bocnuranue
AJIOreHOB raJIOTeHOBOJIOP OB, CONU MEX]ly CBOMCTBAMM COCAMHEHUH | YUHUTBIBAIOT IPaBUIIO B OTBETCTBEHHOT'O
raJIOTeHOBOOPOAHBIX KHUCIIOT. U MX TIPUMEHEHHEM, U3ydaTh TUTAHUPOBAHWH U KOHTPOIIE criocoda | OTHOLIEHUS K
JdeMoHcTpanum: CBOWCTBA COCIMHEHUH TaJIOT€HOB | PELICHUs IpUpOJIE
O0pasubl NPUPOIHBIX B XO/I€ BBIMOJIHEHUS Ilo3naBaTenbHbIC:
COEAMHEHUH XJIopa. 71a00paTOPHBIX OIBITOB , Hcrionp3yroT MoucK HeoOX 0JUMOii
JIab. onbIThI: Tonyuam eo3modrcrocme WH(POPMALINH TS BBITIOTHCHHUS
27. KauecTBeHHas peakiys Ha Hay4umsCcs: UCIOIb30BATh yueOHBIX 3aJJaHU C HCTIOIb30BAaHHEM
rajJjoreHuI-uOHbI NpUOOpeTEeHHbIE KOMIIETEHIINH yueOHOM TUTPATypBHI
MIPY BBHITTOTHEHUN TPOCKTHBIX KoMMmykaTHBHbBIE!
paboT Mo U3y4eHHIO CBOMCTB U Y4UTBIBaIOT pa3Hble MHEHUS U
CIOCOOOB MOTYYEHHUS U CTPEMSITCS K KOOPIUHAITUH
pacno3HaBaHUs COCIUHEHUI Pa3JINYHbIX ITO3ULUI B
raJIOTeHOB COTPYIHUYECTBE
35. IIpakTnyeckas Perrenue skcriepuMeHTaIbHBIX 3a0au | Hayuamca: obpaiathces ¢ PerynsiTuBHbIC: OBnaneHue
paGora Ned o TeMe «Iloarpyrma raJoreHoB» nmabopaTopHeIM 00opynoBaHueM | OCyIIECTBIISIOT MOLIAr OBBI HaBBIKaAMH IS
P 1 HarpeBaTeNbHBIMU PUOOPaMH | KOHTPOJIb MO Pe3yIbTaTy MIPAKTUIECKOI
CIICHHC B COOTBETCTBHH C IPaBUIIaMHU JIeSITeTPHOCTU
OKCIICPUMCHTAJIBHBIX TEXHUKH 6€30IacHOCTH, Io3naBaTeJabHbIE:
3ajgav 1mo TemMe ONKCHIBATH XUMHYECKUN [IpoBoxsT cpaBHEHUE U
«[Toarpymma JKCIIEPUMEHT C TIOMOIIIBIO SI3bIKA | KITACCU(UKALIHUIO 110 33 JAHHBIM
FAJIOFEHOBY XUMHH, I€TaTh BBIBOIBI IO KpUTEPHUIM
pe3yspTaTaM 3KCIEPUMEHTA. KommykaTuBHbIe:
Ilonyuam eo3moorcnocmo Haxonsat obmiee pemenne yaeOHOM
Hay4umcs: OCO3HABATh 33124
HEOOXOIUMOCTE COOJIFOIEHUS
npaBuwi b u OT st coxpaneHus
CBOETO 37I0POBBSL U
OKPYIKaIOMIAX
36. KHCJIOpO II CtpoeHne aToMa 1 aIIOTPOITHS Hayuamcs:, PerynsiTuBHbie: Crpemienue K
KHCJIOPO/Ia; CBOWMCTBA M IPUMEHEHHE | XapaKTepPH30BaTh CTPOCHHE Pasnmugator criocod u pe3ynbrat 3I0pOBOMY 00pazy
€ro aJUTOTPOITHBIX MOTU(DIKAIIHHN. MOJICKYJTBI KHCIOPOAa, JIeHCTBUS JKU3HU
JIad. onbITHI: COCTaBJISATh XUMHUYECKHE IMo3naBarte/ibHbIE:

28. Iomyuenne
U pacrio3HaBaHUE KUCIOpoaa

YpaBHEHHS, XapaKTePUIYIOIIHe
XUMHYECKHE CBOMCTBA
KHCIIOPOJIa, OOBSCHSTH
MIPUMEHEHUE aJUTOTPOITHBIX
MOTU(HKANAN KACITIOpPO/Ia,
OIMMCHIBATH JIAOOPATOPHEIE U
TIPOMBITIIICHHBIE CIIOCOOBI

BrnanmeroT oOumM npreMoM pereHuns
3a1a4

KommykaTuBHbIe:
JloroBapuBaroTcsi 0 COBMECTHOM
JIESITENIbHOCTH MO/ PYKOBOJCTBOM
YUHUTENS




MOTYYCHHUS KUCITIOPOIa .
Honyuam eo3moocnocms
HAy4umsCsl: TpaMOTHO
o0pamatbcs ¢ BEMeCTBaMU B
MOBCETHEBHOM JKU3HU

37. Cepa, ee (ngI/IquI/Ie u CrpoeHue aToMa U aiotponus cepol; | Hayuamcs:, PerynsiTuBnbie: DopMUPYIOT OCHOBBI
XIUMHUECKHE CBOICTBa M IPUMEHEHHUE XapaKTepHU30BaTh CTPOCHHE Paznugaror coco6 u pe3ynbTar 9KOJIOTHUECKOT O
o POMONYECKOH Cephl. MOJIEKYJIBI Cepbl OOBSICHATD JIeUCTBHS MBIIIICHUS
CBOMCTBA Jemoncrpanun: 3aBUCUMOCTh CBOICTB cephl oT ee | [lo3HaBaTelbHBIE:
BsaumopelicTBue cepsl nonoxenus B IICXD JI.W. Branetor o0mmM npuemMoM peneHus
C MeTaJJlaMH, BOJOPOAOM U MenneneeBa, COCTaBISTh 3a1a4
KHCIIOPOAOM. XUMHUYECKHE YpaBHEHHUS, KommykaTuBHbI€:
JIab. onbIThI: XapakTepu3ylolye XumMuieckue | JloroBapuBaroTcsi 0 COBMECTHOM
29. T'opeHue cepbl Ha BO3IyXe U B CBOICTBA CepbI, OOBSACHATH JIeITENIbHOCTH, MIPUXO0.IS K 00IIeMy
KHCIIOpoJie NPUMEHEHHUE aJIOTPOITHBIX pelIeHno
Moau(UKani cepbl
THonyuam eo3mooicnocme
Hay4umucs: TPaMOTHO
00paIaThcs ¢ BEIIECTBAMU B
MOBCEIHEBHOMN KU3HU
38. | Coenuuenus cepol Oxcunsl cepol (IV) u (VI); ux Hayyamcs:, PeryisiTuBHbBIC: DopMUPYIOT UHTEPEC
MoJTy4eHue, OIKCHIBATh CBOWCTBA Y4UTHIBAIOT IPABUIIO B K KOHKPETHOMY
CBOICTBA U IMPpUMEHCHHUE COC}IHHGHHI:I CEPbI, COCTABJIATH IJIaHUPOBAHWU U KOHTPOJIE cnoco6a XUMHUYECKOMY
YpaBHEHHMS peakiui, peleHus JIEMEHTY, MOUCK
COOTBETCTBYIOIIUX «LETIOUKE) IMo3znaBaTenbHbIE: JIOIIOJIHUTENIbHOMN
IIPEeBpALLCHUN Hcronp3yioT mOoMCK He00X 0OAUMOi uHpopMaLnK O HEM.
Ionyuam 6o3mooicHoCmb MH(POPMALUH JUTS BHIIOIHCHUS
HAy4umsCs. IPOrHO3UPOBATH y4eOHBIX 3aaHUI C HCIIOIb30BaHHEM
XUMHMYECKHE CBOMCTBA BELECTB y4eOHOU TUTPATYPBI
Ha OCHOBE MX CBOWCTB U KomMykaTHBHBIE!
CTPOCHUS KonTponupyroT neiicTBre napTHepa
39. CepHa}I KHUCJIOTa Kak CepHas KucIIoTa Kak JIEKTPONUT U ee | Hayuames:, PerynsituBHbie:
JIEKTPOIIAT U €€ COJIU COIH, MX PUMEHEHNE B HAPOIHOM OITMCBHIBATH CBOWCTBA CEPHON Pagnnqa}oT Croco0 ¥ pe3yabTaT
XO3sHCTBE. KHCIIOTHI, B XOZI€ TIPOBEIICHUS JEUCTBHSA
JemMoncTpanuu: 71a00paTOPHBIX OIBITOB , Ilo3naBaTenbHbIE:
OO0pa3IBl MPUPOTHBIX MIPOBOJHUTH KAYECTBEHHYIO BrnanmeroT obumM npreMoM perieHus
coenHEeHM cepbl. OOpa3IbI peaxiro Ha cynb(}ar - HOH 3amaq
BaKHEUIIMX AJI1 HAPOAHOT O Tlonyuam o3mooicnocmo KommykaTuBHbIe:
XO3SICTBA CYIB(HATOB. Hayuumucs: XapakTepu30BaTh JloroBapuBaroTcsi 0 COBMECTHOM
Jlab. onbIThI: 0CcOOBIE CBOMCTBA NESITETPHOCTM, TIPUXOMAT K 00IIeMy
30. CgoticTBa pa30aBIeHHON CEPHOI KOHIICHTPHPOBAHHOMN CEpPHOM perIeHuto
KHCITOTBI KHCIIOTBI
40. | CepHast KMCIIOTa Kak CepHast KHCIIOTa KaK OKUCITUTEINb. Hayuamcs :cocTaBasiTh PerynsituBHbie: HcneIThIBaOT
OKHCITHTET. [TponsBoncTBO cepHOM KUCIOTHI U ee | ypaBHeHust OBP ¢ yuactuem [TnanupyroT cBOM eHCTBHA B YyBCTBO I'OPZOCTH 32
MIPUMEHEHHE CEpPHOM KHCIIOTHI, OTTHCHIBATD COOTBETCTBHH C ITOCTABIICHHON POCCHICKYIO HAyKy

ITony4yenue u
IIPUMEHEHUE CEPHOU

005acT TPUMEHEHUS CepHON

3a)1aqel71 1 YCJIOBUSMU €€ pCain3aliin




KHUCIJIOTHI (3a1aun)

KHCIJIOTBI
Honyuam eo3moocnocms
Hay4umsCcs: NTPUBOJUTH
MIPUMEPBI YpaBHEHUH peaKLuii,
JISKAIIUX B OCHOBE
MIPOU3BOJICTBA CEPHON KUCIIOTEI

Ilo3naBaTenbHbIC:

Biranetor o0mmM npueMoM peneHus
3aj1ad

KommykaTuBHbI€:

KonrtonmupytoT neiictsus nmapTaepa

41. | lIpakTHYeCKasi Pemenne skcniepuMeHTaNbHBIX 3a0a4 | Hayyamcs: oOpamaThes ¢ PeryasiTuBHbIE: YMeroT ynpaBniarh
padora Ne5 o Teme «lloarpymnmna kucnopona» nabopaTopHbsIM 00opyaoBanueM | OCyIIECTBIISIOT MOMIATOBBII cBoei
P W HarpeBaTelbHBIMU IPHOOPaMH | KOHTPOJIb 110 pe3yIbTaTy MI03HABATEIbHON
CIICHHC B COOTBETCTBHH C TpaBUIIaMU JIeSITETbHOCTBIO
OKCHCPUMCHTAIbHBIX TEXHHUKH 0E30MacHOCTH, IMo3naBaTeaBHBIE:
3aJa4 110 TEMC OIMUCBIBATh XUMHUUECKHN CTposT peueBoe BbICKa3bIBaHUE B
«[Toarpymma 9KCIIEPUMEHT C TIOMOIIBIO SI3bIKa | YCTHOW M MUCbMEHHOU (opme
KHCIOPOIa» XUMMH, 1€1aTh BBIBOJIBI MO
pe3yabpTaTaM 3KCIeprUMeHTa. KommykaTuBHbIe:
THonyuam 6o3mooicnocme VY4UTBEIBAIOT pa3Hble MHEHUS U
HAy4umsCs. 0CO3HABaTh CTpeMsTCs K KOOpJIMHAIUU
HEOOXOAUMOCTb COOIIOIEHUS pa3IU4HbIX O3 B
npaBuia b u OT s coxpaHeHHUs | COTPYIHHYECTBE
CBOETO 37I0POBBS U
OKPY’KaIOIIHNX
42. | A30T ¥ eTo CBOMCTBA CtpoeHue aToMa U MOJIEKYJbI a30Ta; Hayuamcs:, PerynasiTuBHbIC: DopMHPYIOT HHTEPEC
CBOMCTBA a30Ta KaK MpOCTOr0 XapaKTepu30BaTh CTPOCHHE [[naHupyIOT CBOM AEHCTBHS B CBA3H C | K KOHKPETHOMY
BEILECTBA aToMa U MOJIEKYJIBl a30Ta, MIOCTaBJICHHOM 3a/jauei U yCIOBUAMHU | XUMHUIECKOMY
OOBSICHATH 3aBUCUMOCTb CBOWCTB | €€ pEellIeHUs JJIEMEHTY
a30Ta OT €ro ION0KEHUs B ITo3HaBaTebHBIE:
I[ICXD5 I.U. Menneneesa, CraBst u GopMyIUPYIOT LIENU 1
COCTaBJISITh XUMHUYECKHE po0IeMBI ypoKa
YPaBHEHHUsI, XapaKTEPU3YIOLIe KomMykaTHBHBIE!
XMMUYECKHE CBOMCTBA a30Ta AJIEKBaTHO HUCIIONB3YIOT PEUCBBIC
Ionyuam 603mooicHocmb cpenctsa s 3G GEeKTHBHOTO
HAy4UumsCs: TPaMOTHO pelIeH:s] KOMMYHUKaTHBHBIX 337124
o0paraTbcs C BEMIECTBaMHU B
MOBCEIHEBHOM KU3HHU
43. | AMMHAaK 1 €ro AMMUax, CTpoeHre, CBOICTBa, Hayuamca: onuceiBaTh CBOMCTBa | PeryjsiTUBHbBIE:
coemuuenus. Conu noydeHne u npuMmeHerue. Comu aMMHMaKa B XOJI€ IIPOBEACHUS [TnaHupyrOT CBOM IEWCTBHSA B CBSI3H C
aMMOHHS, UX CBOMCTBA U 71a060paTOPHBIX OIBITOB, [IOCTaBJICHHOM 3a/1aueil U yCIOBUSIMU
aMMOHIA IIPUMEHEHHE. MPOBOJUTH Ka4ECTBEHHYIO €€ pelIeHHs
JIa6. onbIThHI: peaKUMIo Ha HOH -aMMOHHUS Ilo3naBaTenbHbIE:
31. N3ydeHne CBOCTB aMMHaKa. Honyuam eo3modrcnocms CraBar 1 GopMyIHPYIOT TN U
32. PacriosHaBaHue coeii aMMOHUS Hay4umCs: IPUBOIUTH poOIEeMBI ypoKa
MPHUMEPHI YPaBHEHHI PEaKIUii, KommykaTuBHbIe:
JIeKAIMX B OCHOBE KonTponupyror nefictBust naptaepa
MPOMBIIIJIEHHBIX CTOCOO0B
TIOJIYYCHHS] aMMHUaKa
44. | Okcumbl a30Ta Oxkcuper azora(ll) u (1V) Hayuamcs:, PerynsituBHbIE:

OITICHIBATH CBOWCTBA
COEAMHEHUI! a30Ta, COCTABIIATh
YpaBHEHHS pPEaKiyh,

YUHUTHIBArOT MPaBUIO B
TUTAHUPOBAHWUHU ¥ KOHTPOJIE crrocoda
penieHus




COOTBETCTBYIOIINX «LETIOUKE)
MpeBpalleHui

Honyuam eo3moocnocms
Hay4umsCcs: NPOTHO3UPOBATh
XMMHYECKHE CBOMCTBA BEIIECTB

Ilo3naBaTenbHbIC:

Hcrionp3yroT MoncK HeoOX OMOM
nH(popManuK JJ1s BHITTOTHEHHS
y4eOHBIX 3aJJaHUH C HCTIOIb30BAHHEM
y4eOHOM TUTPaTyphl

Ha OCHOBE UX CBOMICTB U KommykaTuBHbI€:
CTPOEHUS KonTtponupyror aelicTBue napTHepa
45. | A30oTHAs KUCJIOTAa KaK A30OTHas KACIOTA KaK JEKTPONUT, ee | Hayuamces:, PerynsiTuBHbie:
SIEKTPOJIHT, €& CBOICTBA U IPUMEHEHUE. OIUCBIBATh CBOICTBA a30THOM PaEJ'II/I‘-IaIOT croco0 ¥ pe3yabTaT
JdeMoHcTpanuu: KHCJIOTBI, B XOJI€ ITPOBEIECHUS JIeUCTBHS
IIPUMCHCHIC OO0pa3ubl BayKHEHIIHX 71a00paTOPHBIX OIBITOB Ilo3naBaTenbHbIC:
JUI HApOJHOT' O X03siicTBa HUTpATOB. | [lonyuam 6o3modcHOCHb Branetor o0muym npuemMoM peneHus
JIad. onbITHI: HAYyuumuvcs: COCTaBIISTh 3a7a4
33. CaoiicTBa «IIETIOYKW MPEBpAILEHUH 10 KommykaTuBHbI€!
pa30aBJIeHHOW a30THOM KUCIIOTHI azoTy JloroBapuBaroTcsi 0 COBMECTHOM
JIEATENILHOCTM, MPHUXOAT K 00IIeMY
peIeHHIO
46. | A30THAS KUCJIOTAa KaK A30THas KMCIIOTa KaK OKMCIIMTENb. Hayuamcs :cocTaBnaTth PeryisiTuBHbBIC:
OKHCIIUTEND, &6 HuTpaThl 1 HUTPUTHI, POOJIEMa UX ypaBHenus OBP ¢ ygactuem [InaHupyroT CBOM NEUCTBHUSA B
COACpIKaHUA B C/X MPOAYKIINH. a30THOU KUCJIOTHI, IPUMEHATH COOTBETCTBHHM C ITOCTABJIEHHOMN
TOJTy9CHHC A3oTHBIE y100peHus COJIM a30THOM KHCIIOTHI B 3a7ja4eii ¥ YCIIOBUSIMU €€ peann3aluu
JlemoHncTpanum: MPaKTUYECKOU NIeATEeNbHOCTH, ITo3naBarebHBIE:
Bzaumogneiicreue MIPOBOJIUTH KAYECTBEHHYIO BriageroT o0mmM npueMom penieHus
KOHLEHTPUPOBAHHOM a30THOU pEeakLuIO Ha HUTPAT - UOH 3a7a4
KHCIJIOTHI C MEABIO. Honyuam sozmoacnocmo KommykaTuBHbI€!
JIab. onbIThI: HAyYumbsCs. XapakTepru3oBaTh KonTonmupytoT neiictBus mapTaepa
34. BzaumogaeicTue 0co0bIe CBOMCTBA
KOHLEHTPUPOBAHHOM a30THOU KOHLEHTPUPOBAHHOM a30THOM
KHCIIOTBI C MEJIbIO KUCIIOTBI
47. q)oc(bop_ CtpoeHune aToMa U aJIOTPONHUs Hayuamca: PerynsituBHbie: DopMUpPYIOT UHTEPEC
CoeuHeHus ¢dochopa, colicTBa 6enoro u XapaKTepHU30BaTh CTPOCHHE [TnaHupyrOT CBOM EWCTBUS B CBS3H C | K KOHKPETHOMY
I kpacHoro ¢ocdopa, ux npumeHenue. | aroma pocdopa, 0OObICHITH MOCTABJICHHOM 3a/]aueil U YCIOBUAMHU | XUMHYIECKOMY
bocdopa. Honsrue o OCHOBHBIE COEJUHEHHUS: OKCH]L 3aBHCHUMOCTH CBOWCTB (hochopa ee pelIeHus JJIEMEHTY, MOUCK
(ocdopubix docdopa (V) u opropocdopnas kuc- | ot ero nonoxkenus B [ICXD [I.U. | TosnaBaTeabHbIe: JIOTIONTHUTENBHON
yII0OpeHUsIX nota, ¢pocdatsr. DocdopHbie MemnneneeBa, COCTaBIATh CraBst ¥ QOpMyTUPYIOT LENU U UH(POPMALIUH O HEM.

ynoOpeHusl.

JdemoncTpaumn:

OO0pa3IBl MPUPOTHBIX

coeauHaeHM hocdopa. O6pa3Is!
BaXXHEHIINX U1 HAPOTHOTO
X03stiAcTBa (PochaToB.

JIab. ombITHI:

35. Topenue gocdopa Ha BO3AyXE U B
KHCIIOpOJIE.

36. PacrioznaBanue ¢ocdaTos

XMMUYECKHE YpPaBHEHMUS,
XapaKTEepPU3YIOIINe XUMUIECKHUE
CBOICTBA a30Ta

B Pe3y/bTaTe MPOBEACHUS
11a060paTOPHBIX OIBITOB,
MPOBOJUTH KaYECTBEHHYIO
peaxiro Ha docdaT - HoH
Ionyuam 6o3modicHocmb
HAYYUmMbCs. OIMCHIBATH
(u3nUecKre U XUMHIYECKHEe
MPOLIECCHI, SBIISIOIINECS YaCThIO
KPYTrOBOpPOTa BELIECTB B IIPUPOJIE

poOIeMbl ypoKa
KommykaTuBHbIe:
AJIeKBAaTHO HCIIONB3YIOT PEUYEBbIE
cpenctBa st 3PPEKTHBHOTO
pelIeHNs] KOMM yHHKATHBHBIX 38124




48. | Yruepon CrpoeHue aToMa 1 aJJIOTPOIHs Hayuamca: xapakrepu3oBaTb PeryasituBHBIE: DopMupyIOT
yriieposia, CBOHCTBA €To CTPOCHHE aToMa yriieposa, Paznugaror coco6 u pe3ynbTar HHTEpecc K
MOIU(pHUKAINNA U UX TPUMCHCHIIC. OOBSICHATH 3aBUCHMOCTH CBOWCTB | JCHCTBUS KOHKPETHOMY
JemoncTpanuu: yriieposia OT ero ITOJIOKEHUS B Io3naBaTenbHbIE: XUMHYIECKOMY
Ilornomenue yrineMm pacTBOPEHHBIX I[ICXS .M. Menzeneesa, Brraneror oOmmM npreMoM pemeHust | 3JIEMEHTY, TIOUCK
BEIIIECTB WM Ia30B. BoccTaHOBIEHNE | COCTaBIISITH XMMUUECKHE 3a1a4 JTOTTOJTHUTETBHOM
ME/IM U3 €€ OKCH/IA YIJIEM. YpaBHEHHMSI, XapaKTepH3YIOIIe KommykaTuBHBIE: nHpopManum 0 HeM.
JIad. onbITHI: XUMUYECKHE CBOMCTBA yriiepona | JloroBapuBaroTCsi 0 COBMECTHOM
37. T'openue yris B KUCIOPOJIE THonyuam 6o3mooicnocms JIESITENIbHOCTH O] PYKOBOJICTBOM
Hay4umsCs. ONHUCHIBATH YUUTEINSA
(hm3MIecKre M XUMIYCCKHE
MPOLIECCHI, SIBIISIOIINECS YaCThIO
KPYTrOBOpOTa BELIECTB B ITPUPOJIE
49. | Oxcuppl yriepoaa Oxcunet yrnepona (11) u (IV), ux Hayuamcs:, PerynsiTuBHbie: DopMUPYIOT yMEHUE
CBOICTBa ¥ IPUMEHEHUE OITMCHIBATh CBOWCTBA OKCHJIOB Y4UTHIBAIOT IPABUIIO B UCIIONIb30BaTh 3HAHMS
yriieposia, COCTaBIATh TUIAHUPOBAHWH U KOHTpoOIIE criocoba | B ObITY
YpaBHCHHS PEaKIUH, pelieHus
COOTBETCTBYIOIINX «LETIOUKE» Ilo3naBaTesabHBIE:
MpeBpalIeHui . IPOBOAUTH Hcrone3yroT MoucK Heo0X0nuMOon
KaYECTBEHHYIO PEAKIIUIO 110 nH(popManuK 1715l BHITIOTHEHUSI
pacro3HaBaHUIO YTIIEKUCIIOTO yueOHBIX 3aJJaHUi C HCTIOIb30BAHHEM
rasa y4eOHOH TUTPATypBhI
Tlonyuam eo3modscHocme KommykaTuBHBIE:
Hay4umucs: TPOTHO3UPOBATH Kontponupytot aeiictBue napTHepa
XUMHYECKHE CBOMCTBA BEIIECTB
Ha OCHOBE MX CBOWCTB U
CTPOCHUS
50. | YrojgpHas KUCJIOTA U YronbHas kuciora. Conu yroasHOM Hayuamcs: PerynsiTuBHbIC: DopMUPYIOT yMEHHUS
o6 COJIIL. KHCIIOTHI: KaJbLIUT, COAa, MOTAIl, UX JlaBaTh ONpeeNeHIs MOHATHAM | Pasnngarot cocob u pe3yapTat HCIIONB30BaTh 3HAHUSA
K 3HAaYCHUE U MIPUPOAE U )KU3HU <OKECTKOCTH BOJBD) ,0MICHIBATH JIercTBUS B OBITY
€CTKOCTh BObBI U . .
. YeNoBeKa. CBOWCTBA YTOJIBHOU KHUCIIOTHI, Ilo3naBaTenbHbIE:
CHoCco0bI €€ XKecTKOCTh BOMBI M CIIOCOGHI ee COCTaBJIATh YpaBHEHHUs peakiuii, | BrazeroT o6LuM IpHeMOM pelieHus
YCTpaHCHUSA YCTpaHEHHS. COOTBETCTBYIOIIUX «LEITOYKEN 3a71a4
JemoncTpanuu: MpeBpaIleHnH , COCTaBIISATh KommykaTuBHbI€:
OO0pa3IIsl IPUPOAHBIX COSTUHEHUH Ha3BaHMs COJIEH yrOJIbHOU JloroBapuBaroTcsi 0 COBMECTHOM
yrinepona. OOpa3iisl BaXHEHIINX UIT | KHUCTIOTHI, JESITETHPHOCTM, IPUXOMAT K 00IIeMy
HApOIHOTO X03AHUCTBa KapOOHATOB. MIPOBOJUTH KAYECTBEHHYIO permeHnro
JIa6. onbIThHI: peaxuuio Ha KapOoHAT - HOH
38. Ilomyyenne yroiapHON KUCIOTHL U | [lonyuam 803MOH#CHOCHb
m3ydeHue ee cBoicts. 39. [lepexox Hay4umuCcs: TPOTHO3UPOBATH
KapOOHATOB B THAPOKAPOOHATHL XUMHYECKHE CBOWCTBA BEII[ECTB
40. Pa3noxxenne ruapokapOoHaTa Ha OCHOBE MX CBOWCTB U
HATpHUS CTPOCHUS
51. Kpemunii CtpoeHne aToMa KpEeMHUS; Hayuamcs:, PeryasiTuBHbIE: DopMUpyIOT
KPUCTAJUTHIECKUH KPEMHHUIA, eT0 XapaKTepHU30BaTh CTPOCHUE AJIeKBaTHO BOCIIPHHIMAIOT HWHTEpeca K
CBOMCTBA W MIPUMEHEHUE aToMa KpeMHUs, OOBSICHATh MIPEIOKEHHS U OLCHKY YUUTENS U KOHKPETHOMY
3aBHCHMOCTH CBOMCTB KPEMHUS OJTHOKJIAaCHUKOB XUMHYECKOMY
ot ero nonokenus B [ICXO J[.U. | Tlo3naBaTejbHbIE: 3JIEMEHTY, MTOUCK
MeHzeneeBa, COCTABIATh Bribupator Hanbonee 3pPEeKTHBHBIE | TOMOTHUTEIHHON




XUMHUYECKHUC YPaBHECHUS,
XapaKTEePU3YIOINE XUMITICCKIEC
CBOMCTBAa KPEMHUS

Honyuam eo3moorcnocms
HAy4umsCsl: TpaMOTHO
o0parmatbcs ¢ BEMeCTBaMU B
MOBCETHEBHOM JKU3HU

CIOCOOBI pelIeHHs 3a1a4,
KOHTPOJIMPYIOT U OI[CHUBAIOT
TpoLece U Pe3yabTaT IeITeIbHOCTH
KommykaTuBHbI€:
JloroBapuBaroTcs 0 pacipeieeHun
(hyHKIMH 1 porieil B COBMECTHOM
JIeITEIbHOCTH

nHpopMannm o HeM.

52. | Coenuuenus KpEMHUS Oxcun kpemuus (IV), ero mpupoxnsie | Hayuamcsi:, PerynsiTuBHbie:
pa3HOBUIHOCTH. CHUIHMKATHI. OIUCBIBATh CBOICTBA OKCHIA YuuTBIBaIOT MPaBUIIO B
3HaueHue COeAMHEHUH KPEeMHHUS B KPEMHUSI, COCTaBIISITh YPABHEHUSI | IJIAHUPOBAaHUH M KOHTPOJIE CIIOC00a
JKUBOM M HE&KHBOI IpHUpoe. peaKIuii, COOTBETCTBYIOIUX peleHns
JdeMoHcTpanuu: «IIEMOYKe» NPEBPALEHUH . Ilo3naBaTenbHbIC:
OO0pa3ubl NPUPOJHBIX COCMHEHNH MIPOBOJUTH KaYECTBEHHYIO Hcrionp3yroT MoucK HeoOX 0JUMOii
KPEMHHSI. PEaKIMI0 Ha CUIMKAT - HOH WH(POPMALIUH TS BBITIOTHCHHUS
Jlad. onbITHI: Tonyuam 6o3moocnocms YUeOHBIX 3aJJaHUI C UCTIOJIb30BaHHEM
41. IlonyueHune KpeMHEBOM KUCIOTHI Hay4umucs: TPOrHO3UPOBATH yueOHOM TUTPATypHI
U U3y4EHHUE ee CBONCTB XUMHYECKHE CBOMCTBA BEILIECTB KommykaTuBHBIE:
Ha OCHOBE MX CBOWCTB U YUuTHIBaIOT pa3Hble MHEHUS U
CTPOCHUS CTpeMsTCs K KOOpIUHAIUN
pa3IUYHbIX O3 B
COTPYAHUYECTBE
53. | CuymmkaTtHas [TonsiTHE O CUITMKATHOMN Hayuamca: npakTH4eCKOMY PeryisiTuBHbBIC: DopMupyroT
IIPOMBIILICHHOCTH npoMbIIIIeHHOCTH. CTEKII0, IIEMEHT, IIPUMEHEHHUIO COEIMHEHUN PaznuuatoT ciocod u pe3yabTaT ITIOHUMaHNe
KepaMuKa. KpEMHHUS JIEUCTBUS 0COOEHHOCTEH KU3HH
JeMoHcTpanuu: Honyuam sozmoacnocmo Ilo3HaBaTenbHbIE: U TpyJa B YCIOBHAX
OO6pa3s1ipl CTeKIIa, KePAMUKH, IIEMEHTA | Hay4YumsCs: MPOTHO3UPOBAThH Biianetor oOmmm npreMoMm peieHust | nHpopMaTu3auu
XUMHYECKHE CBOMCTBA BEIIECTB 3a1a4 o01ecTBa
Ha OCHOBE MX CBOICTB U KommykaTuBHbI€!
CTPOEHUS JloroBapuBaroTcsi 0 COBMECTHOM
JIESITETFHOCTH TI0J] PYKOBOJICTBOM
YUUTENs
54, IIpakTnyeckas [lomy4yenue, cobupanue u Hayuamcs: obpamarscs ¢ PerynsiTuBHbie: OBnanenue
padora Ne6 pacrmo3HaBaHUe nmabopaTopHeIM 00opynoBaHHeM | OCYIIECTBIISIIOT MOIIATOBBII HaBBIKAMH IS
I ra3oB U HarpeBaTeNbHBIMU IPHOOpPaMH | KOHTPOJb IO Pe3yIbTaTy MIPaKTUIECKOM
otydenue, B COOTBETCTBHH C TIPaBHIIAMHU JIeSITETHFHOCTU
cobupaHue u TEXHHMKH 0€30IaCHOCTH, IlosHaBaTeJabHbIE:
pacno3HaBaHUE ra3oB OIMMCHIBATh XUMHUYECKHA CtposT peueBoe BhICKa3bIBaHUE B
SKCIIEPUMEHT C MIOMOIIBIO A3bIKAa | YCTHOM M MHCBMEHHOI (popme
XUMWH, IETaTh BBIBOIBI IO KommykaTuBHbI€:
pe3ynpTaTaM dKCIIepUMEHTA. YUUTHIBAIOT pa3Hble MHCHUS U
Honyuam eo3modrcHocms CTpeMSTCS K KOOPIUHAIINN
HayuumCcs: OCO3HABATh Pa3TIYHBIX TTO3HITNH B
HEOOXOIUMOCTE COOJIFOIEHUS COTPYIHUIECTBE
npaBun [b u OT st coxpaneHus
CBOCTO 37I0POBBSL U
OKpYKaIOMIHX
55. | O0o0uIeHne no reMe Hayuamca: o000mate 3Hauns u | PeryasiTuBHbIe: Beipaxaror
«HeMmeTamsiy MPEACTABIATh UX CXeM, Ta0nmuI, | BHOCAT HEOOXOAMMEIC KOPPEKTHBEI B | aIeKBaTHOE

Ipe3eHTalui

,Z[CﬁCTBI/IC IOCJIC €ro 3aBCpUICHHUS Ha

TOHUMAaHUC NMPHUINH




OCHOBC €0 y4eTa CACIIaHHbIX

ycrexa U HCYCIICXa

ournooK yueOHOM
IMoznaBaTenbHbIE: JIeITeIEHOCTH
CTposT peueBoe BHICKa3bIBaHUE B
YCTHOM ¥ IHCHMEHHOH (popme
KommykaTuBHBbI€!

KoppextupytoT neiicTBus napTHepa

56. KonTposabHasn Kontpomns npenmeTHsIxX 1 Hayuamca: npumeHsTh PeryasiTuBHBIE: OCYIIECTBIISIOT [IposBnstor

padora Ne3 o Teme MeTarpe/IMETHBIX YYEOHBIX ICHCTBUH | TIONydeHHbIE 3HAHUS U TIOIIATOBBI ¥ UTOTOBBIH KOHTPOJIb OTBETCTBEHHOCTH 32
H o Teme «Hemeramisn c(OpMHUpPOBAHHBIE YMEHUS JUIS TIO pe3yNbTaTy pe3yNbTaThI
«HeMeTaIeD penieHust y4eOHbIX 3a/1a4 IMoznaBaTenbHbIE:
CTPOSIT peyeBO€e BHICKA3bIBAHUE B
YCTHOI U TIMCBMEHHOH (hopme
KoMMykaTHBHBIE: yIUTHIBAIOT
pa3Hble MHEHHS M CTPEMSTHCS K
KOOPJIMHAIIMY Pa3INYHBIX MMO3UIUN B
COTPKYJTHHYECTBE
Tema 5. O00011eHNe 3HAHUI 10 XMMHUHM 32 KYPC OCHOBHOM 1IK0JIbI. [loaroroBka k urorosoi arrecranuu (I'MA) (104.)

57. HepI/IO JIMYECKUHA [Tepuonnueckuii 3aK0H 1 Hayuamcs: 006001math PeryisiTuBHbBIC: [IposiBasitoT
3aKOH U [Tepronnueckas cucrema uH(popMaIuIo 1o TeMe B BUJIE [InaHupyroT CBOM JEHUCTBUS B OTBETCTBEHHOCTb 32
Tepromueckas XUMHYECKHUX AJIIEMEHTOB } CXeM, BBIMOJIHSATh TECTOBbIC COOTBETCTBHH C MOCTABJICHHOM pe3ynbTar

J. 1. MenneneeBa. ®uzndeckuii 3aJaHUs 3aJja4eii ¥ YCIIOBUSIMU €€ peann3aluu
cucremMa CMBICTI TTOPSITKOBOTO HOMEpa ITo3HaBaTeJbHBIE: CTABSIT
. Y. Menneneesa B 3J1eMEHTa, HOMEPOB TIEPUOJia 1 1 GOPMYITUPYIOT IIETU U TIPOBIEMBI
CBETE TCOPHH TpYHIIBL. YpOKa; OCO3HaHHO U NTPOU3BOJILHO
CTPOCHHSI aTOMa CTPOSIT B yCTHOH M MUCbMEHHON
thopme
KoMMyHHUKATHBHBIE:
Biagenne MoHOJIOrHYECKON U
JIMaJIoruueckoil Gopmamu peuun

58. | 3akOHOMEPHOCTH 3aKOHOMEPHOCTH Hayuamcs :0600mate PerynsituBHbIe:

HW3MEHEHHSI CBOLCTB WM3MEHEHHMs CBOIMCTB 3JIEMEHTOB U UX UH(POPMALUIO [0 TEME B BHUIC Paznugaror croco6 u pe3ynpTar
COCIMHEHUH B IIEPUOJAaX U IPYMINAX B | CXEM, BBIIOIHITH TECTOBYIO JEUCTBHSA

SJICMCHTOB fl ux CBETE MIPEJICTaBICHUH O CTPOECHUH pabory, Ilo3naBaTenbHbIE:
COCHMHCHUU B ATOMOB 3JIEMEHTOB. 3HAUYCHIE Braferor o6IIMM IPHEMOM pPelTeHHUs
IepuoJax u rpymmnax Ilepnoauueckoro 3akoHa 3a1a4
B CBETE KomMykaTHBHBIe:
IIPEACTABICHHIT O JloroBapuBaroTcsi 0 COBMECTHOM
CTPOEHWH ATOMOB JIEATEILHOCTH 110]] PyKOBOACTBOM
AJIEMEHTOB. 3HAUYCHUE Yt
Ilepuoanueckoro
3aKOHa

59. | Buabsl xuMudeckux Byl xumMudecknux CcBsI3€i U THIIBI Hayuamcsa: 0600mats PerynsiTuBHbie:

CBSA3EU U TUIIBI
KPHUCTAJUIMYECKUX
pELIETOK.

KPUCTAINTMYECKUX PEIIETOK.
B3auMocBs3b cTpOEHUS U CBOMCTB
BEIIIECTB

I/IH(I)OpMaIII/IIO II0 TEME€ B BUIC
Ta6J'II/IIII>I, BBIITOJIHATD TECTOBYHO

pabory

Pasmugator criocod u pe3ynbpTat
IEUCTBHS

Ilo3naBarTeabHbIE:

BrnanmeroT oOumM npreMoM peteHus




B3aumocBs3b
CTPOEHUS U
CBOMVCTB BEIIECTB

3amaqd
KommykaTuBHbIe!
KonTtponupyror aeiictBus napHepa

60. Kﬂaccmbm(auﬂg Knaccudukamus XuMuaecKkux Hayuamcs: 0606math PerynsiTuBHbie:
XUMUYECKHX PEaKIUiA peaxuuii Mo pa3IMYHBIM NPU3HAKAM nH(popManuIo 1Mo TeMe B BUjIE Paznugaror coco6 u pe3ynbTar
(4mcio ¥ cocTaB pearupyommx 1 CXEM, BBITIOIHATH TECTOBBIC JIeUCTBHS
110 pa3/INYHbIM . .
00pa3yIomuXxcs BEIEeCTB; HAININE 3a/laHus IMoznaBaTenbHbIE:
NpU3HaKaM. rpaHuIEl pasaena Gas; BnageroT o0IyM IPHEMOM pEIEHHUs
TEeT10BOH 3((PeKT; n3MEHEHHE 3a1a4
CTENEHEl OKHUCIIEHHS aTOMOB; KommykaTuBHbI€:
WCIIONIb30BaHKE KaTaIn3aTopa; JloroBapuBaroTcst 0 COBMECTHOM
HarpapJIeHUE POTEKAHUS). JIEITENILHOCTH T10]] pyKOBOJICTBOM
yuuTens
61. | CkopocTh CKOpOCTb XUMHUECKUX PEAKIHN 1 Hayuamca: 06001math PerynsituBHbIe: Nmerot nenocrHoe
XUMHYECKUX PeaKIHil (baxTOpBI, BIUSIONIME HA HEe nH(popManuio 1Mo TeMe B BUjIE PagnuqaloT croco0 ¥ pe3yabTaT MHUPOBO33pEHHE,
CXeM, BBITIOJHATH TECTOBYIO JIeUCTBHS COOTBETCTBYIOIIIEE
paboty IMoznaBaTenbHbIE: COBPEMEHHOMY
BrageroT o0mmM npueMoM petieHus | ypOBHIO pa3BUTHS
3a/1a4 HaYKH
KommykaTuBHBIE:
KoHTponupyIoT eiicTBUs napTHEpa
62. K_]'[aCCI/I(bI/IKa]_H/If{ [IpocThie U CHOXKHBIE BELIECTBA. Hayuamcs: 0600maTh [IposiBasitoT
HEOPraHUYECKHX Mertaiibl 1 HEMETaIbI , COCTaB, MH(POPMALHUIO [I0 TEME B BHIC 0OpOXKeTaTETbHOCTD
Knaccudukanus CXeM, BBITIOIHATH TECTOBYIO ,OT3BIBUUBOCTD, KaK
BEIICCTB paboty ITOHUMaHHE TYBCTB
JIPYTUXJIIOAEN U
63. | CeoiicTBa OO0ue XMMHUYecKre CBOMCTBA Hayuamca: 06001maTh PeryasiTuBHbIe: COTepeKUBAHUE UM
HEOPraHUYECKHX OKCHJIOB M TUJIPOKCHIOB (OCHOBAaHMH, | MH(OPMALMIO IO TEME B BHIE Paznugaror croco6 u pe3ynbpTar
KUCTIOT, aM(OTEPHBIX TUIPOKCHIOB), | CXEM, BBIOIHATH TECTOBYIO JEUCTBHSA
BCIICCTB
comu B cBete TO/1 paboty Ilo3naBaTenbHbIE:
Brazgeror 00mmM nprueMoM pereHust
3a/1a4
KomMykaTHBHBIE!
KoHTponupyroT neicTBus napTHEPA
64. | [ eHeTHYECKHE I'eneTIUecKme psAABI METaNIIA, Hayuamca: o6obmats PeryasiTuBHbIE:
PSLIBI METAILIA, HEMETaJula M MEePEXOIHOro MeTajia uH(popManuIo 1o TEME B BUAE Pasnnqa}oT croco0 ¥ pe3yabpTaT
CX€M, BBITIOIHATH TECTOBYIO JEUCTBHSA
HEMCETaJllla 1
pabory ITo3HaBaTesbHBIE:
nEPEXOAHOro MCTallila BrageroT o0IyM IPHEMOM PEIIEHUS
3agad
KommykaTuBHbIe:
KonTponupyroT neicTBusi napTHEpa
65. | Tpenunr- TpeHUHT-TeCTHPOBAHHE 110 PeryisiTHBHbIE: Bripaxaror
BapuanTam ' MA npouuisix JeT u Pasnmugator criocod u pe3ynbrat aJIEKBATHOE

TECTUPOBAHHUE 110
Bapuantam ['A
IIPOLUIBIX JIET U
JEMOBEPCUU

JACMOBEPCUN

neicTBHS

Ilo3HnaBaTenbHBIE:

BrnanmeroT oOumM npreMoM petieHus
3a1aq

MOHUMAaHHE TPHYHH
ycrexa v Heycrexa
yaeOHOI
JIESITETBLHOCTH




KommykaTuBHbIe:
KonTtponupyror aeiicTBus napTHepa

60. KOHTpO JILHAA TectupoBaHue 10 BapuaHTaM Hayuamcsa: npumeHsITh PerynsiTuBHBIE: OCYIIECTBISIOT
paﬁoTa Ned T'MA nemoBepcuu MIOJIyYEHHBIE 3HAHUS U MOLIATOBBIA M UTOTOBBIA KOHTPOJIb
chopMHUpOBaHHBIC YMEHHUS IS IO PE3YNbTATy
Pemenne 1A
penreHus yaeOHbIX 3a1a4 ITo3naBaTenbLHBIE:

CTPOSIT peYeBOE BBICKA3HIBAHNE B
YCTHOM U TTHCBMEHHOH (opme
KommykaTuBHbI€:

DopMynHpyIOT COOCTBEHHOE MHEHHE
1 TIO3UIHIO

67 | Pesepm
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Onucanue y4e0HO-METOAUYECKOT0 M MAaTEePHAJILHO-TEXHUYECKOT0 obecnevyeHus
Y4eOHO0 — MeTOINYECKOe 00ecIeYeHue

1.ITpumepHas mporpaMma OCHOBHOTO 00IIero o0pa3oBaHus 10 XUMHUH (0a30BbIl YPOBEHB);

2.ABtopckas nporpamma O.C.I'abpuensna, coorsercTBytomas denepansuomy ['ocygapcTBeHHOMY 00pa30BaTEILHOMY
CTaHJapTy OCHOBHOTO 0O0IIero o0pa3oBanus U JonyiieHHass MuHUCTEpCTBOM 00pa3oBanus U Hayku Poccuiickoit @enepannn
(O.C.T'abpuensn [Iporpamma Kypca xumuu 1i1st 8-9 kitaccoB o01ieoopazoBaTenbHbIX yupexaenuit / O.C.I'abpuensn. — M.:
Hpoda, 2012r.).

3.I'abpuenan O. C., Ocmpoymos U. I'. HactonbHas kHura yuntens. Xumus. 9 k 1.: Meroandeckoe nocodue. — M.: [Ipoda,
2010r

4. Xumus. 9 k 11.: KoutponbsHbie 1 mpoBepouyHbie padoThl K yueOHuky O. C. 'abpuensna «Xumus. 9 / O. C. I'abpuensn, I1. H.
bepeskun, A. A. Yirakosa u np. — M.: poda, 2009r.

S.I'abpuenan O. C., Ocmpoymos U. I'. Uzygaem xumuro B 9 k 11.: lugaktudeckue marepuansl. — M.: briuk mmtoc, 2009r.

6.l abpuenan O. C., Huwyrkosa A. B. Pabouas terpanp. 9 x 1. K yuebnuky O. C. 'abpuensna «Xumus. 9». — M.: [Ipoda, 2012r.
1.I'abpuensan O. C., Bockobotinukosa H. I1. Xumusi B TecTax, 3amadax, ymnpaxHeHusx. 8— 9 ki — M.: [Ipoda, 2009r.
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