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IlosicHuTeILHAS 3aMUCKA

Pabouas mporpamma uist 9 kiacca 06meo0pa3oBaTeNbHBIX YUPEKACHUH

(6a30BBIi YPOBEHB).
Pabowas mporpamma cocraBieHa B COOTBETCTBMM ¢ TpeboBaHusMu PenepaibHOTO
rOCyJapCTBEHHOTO 00pa30BaTENILHOTO CTAaHIAApTa OCHOBHOTO OOIIero 00pa3oBaHMs BTOPOTO
noxoJjenus, [IlpumepHOl porpaMMbl OCHOBHOTO O0IIEro oOpa3oBaHUs N0 XUMHUHU M aBTOPCKOM
[Iporpammbl Kypca xumum s 8-9 kimaccoB 0011eo0pa3oBaTeIbHBIX YUpEKIeHUN(Oa30BbIH
ypoBens) O.C. T'abpuensna (2012roma). Hactosimmasi mporpamMma y4YuTHIBa€T PEKOMEHAAINMHI
[IpuMepHOi mporpaMMbl IO XMMUU JUIsI OCHOBHOM IIIKOJIBI.

Pabouass mporpaMMa Mo XMMHHU: KOHKPETH3UPYET MOJOKeHUs DyHAaMEHTaJIbHOro siapa
comepkaHusg OOy4eHHS XHMHHA C YYE€TOM MEXKIPEAMETHBIX CBA3eH Y4eOHBIX NpPEIMETOB
€CTECTBEHHO-HAY4YHOI'0  IMKJa; ONpeAeNsieT  IOCIeI0BAaTeIbHOCTh  U3YUYEHUS  €IUHUI]
coJiepkaHus 00ydeHus: XUMHUU U (GopMHUpOBaHUS (pa3BUTHA) OOUIMX yIEOHBIX U crieu(UIECKIX
MPEIMETHBIX YMEHUI; Ta€T OPUEHTUPOBOYHOE pacipe/esieHre YIeOHOTO BPEMEHH 110 pa3ieiaM
U TeMaM Kypca B MOJAJIbHOCTH «HE MEHEe.

CopneprkaHue MporpaMMbl HAINPABJIEHO HAa OCBOEHHE 3HAHWM M Ha OBJIAJICHUE YMEHUSIMU
Ha 0a30BOM ypOBHE, YTO cOOTBETCTBYyeT OOpa3zoBaTenbHON mporpamMme ImKoJibl. OHa BKITIOYAET
BCE€ TEMBI, PEAYCMOTPEHHBbIE (peiepalIbHbIM TOCYJAPCTBEHHBIM 00pa30BaTENbHBIM CTAHIAPTOM
OCHOBHOTO 00111eT0 00pa30BaHMs TI0 XUMUU U aBTOPCKOM MpOTpaMMOii yueOHOTO Kypca.
IIporpamma Kypca «XUMHM» IOCTPOEHA HA OCHOBE CIIUPAIbHON MOJIENH, ITpeycMaTpUBatoIeit
IIOCTENICHHOE DAa3BUTHE M YIIIyOJeHHE TEOPeTHUYECKUX IPEJCTaBIECHUN IpH JIMHEHHOM

O3HAaKOMJICHHUHU C SMIIUPUYCCKUM MaTCpHAIIOM

B npeaMeTax CCTCCTBCHHO-MATEMATUUYCCKOI'0 ILHUKIIa BCAYIIYIO POJIb HUI'PACT IIO3HABATCIIbHAA
ACATCIIBHOCTD U COOTBCTCTBYIOIIHC el ITo3HaBaTeJIbHbIE yqe6HHe HeﬁCTBHH. B cBsa3u ¢ atuM

OCHOBHBIMH 1 EJIIMU oﬁyqe}mﬂ XHUMHH B OCHOBHOM IIIKOJIE SIBJISIFOTCS:

1) dopmupoBaHue y 00ydarommxcsi yMEHHs BUJIETh U IOHUMATh LIEHHOCTh 00pa30BaHus,
3HAYUMOCTh XMMHYECKOTO 3HaHUS AJI KaXKI0r0 YeJIOBEKa HE3aBUCHMO OT €T0
npoeccuOHaNBbHON AEATEIbHOCTH; YMEHHUS Pa3ludaTh (GaKThl U OLIEHKH, CPAaBHUBATh
OLICHOYHBIE BBIBOJIbI, BUAETH UX CBSI3b C KPUTEPUSAMH OLIEHOK U CBSI3b KPUTEPHEB C
OTIpe/IeNIEeHHON CUCTEMON IIEeHHOCTEH, POPMYIUpOBaTh 1 000CHOBBIBATh COOCTBEHHYIO
MIO3ULUIO;

2) opmupoBaHue y 00yJarOUIUXCsl LIETOCTHOTO MPECTABICHNUS O MUPE U POJIU XUMHHU B

CO3JaHuHn COBpCMCHHOﬁ CCTCCTBCHHO-H&Y‘-IHOIZ KapTUHBI MUpaA; YMCHUS O0OBSACHITHL OOBEKTHI U



IIPOLIECCHI OKPYKAOIIEH NEHCTBUTEIBHOCTA — IIPUPOJIHOM, COLIMAIBHOM, KyJIbTYPHOM,
TEXHUYCCKON Cpcabl, UCIIOJIB3YS MJIAA OTOr0 XHUMHYCCKHUEC 3HAHMA,

3) nmproOpeTeHue 00yJIarOIIMMHICS OTIBITA PA3HOOOPA3HOM NeATEIHbHOCTH, IO3HAHUS U
CaMOIIO3HAHUS; KJIIOYEBBIX HABBIKOB (KIIIOYEBBIX KOMIIETEHTHOCTEMN ), UMEIOIINX YHUBEPCAIIbLHOE
SHAYCHUEC JIA pa3JIMYHbIX BUJIOB ACATCIIbHOCTH: PCIICHUA HpO6JICM, IIPUHATHUA pGIHGHHﬁ,
MOWCKa, aHau3a U 00padoTKH HHPOPMALIMH, KOMMYHHUKATHBHBIX HABBIKOB, HABBIKOB
W3MEPEHUH, COTPYAHUYECTBA, O€30MaCHOTO OOpAIlEHHs C BEIIECTBAMH B TIOBCEJHEBHOM KU3HU.
3agayamu u3ydeHus yueOHoOro npeamera «XuMus» B 9 Kiacce sBISIOTCS:

yueOHbI€: dhopmupoBanue CHUCTEMBI XUMHUYECKUX 3HAHUI KakK KOMITOHEHTa
€CTECTBEHHOHAYYHOW KapTHHBI MUPAa;

Pa3sBUBalOIME: pa3BUTHC JUYHOCTHU 06yqa101111/1x051, HUX HHTCIUICKTYAJIBHOC W HPABCTBCHHOC
COBCPIICHCTBOBAHUC, q)OpMI/IpOBaHI/Ie Y HUX TYMAaHHCTHUYCCKUX OTHOIIIEHUH W DKOJOTUYECKU
11e7IeCO00Pa3HOTO MOBEICHUS B OBITY U B TPYJOBOM JI€ATEITLHOCTH;

BOCHHUTATeIbHbIE: (OpMUpOBaHME YMEHUH Oe30macHOTO OOpalieHusi C  BEIIeCTBAMH,
UCIO0JIb3YeMBbIMU B IMOBCEHEBHOM JKU3HU; BbIpaOOTKa MOHUMAaHUS O0IeCTBEHHOW MOTpeOHOCTH
B Pa3BUTHM XMMUH, a Takke (OpPMUPOBAHHME OTHOIIEHHS K XMMHUHU KaK K BO3MOXHOU 00JacTH

OyayIel MpakKTHIeCKOU NeITeTbHOCTH.

O0mas xapakTepucTuKa y4eOHOro npeamera «Xumusb»

B cooTtBercTBUM ¢ DenepanbHbBIM rOCy1apCTBEHHBIM 00pa30BaTEIbHBIM CTAHJAPTOM OCHOBHOIO
obmiero oOpa3oBaHMs ydalluecs OJDKHBI OBJAETh TAaKUMHU IO3HABATEJIbHBIMU Y4eOHBIMU
NeUCTBUAMH, KaKk yMeHHe (DOopMynHpoBaTh MpoOIeMy M THUIOTE3y, CTaBUTh IEJU U 3a/ayu,
CTPOUTH IUIAHBI JOCTIKEHUS LIeJe U pellleHus MOCTaBICHHbIX 3aa4, IPOBOIUTH SKCIIEPUMEHT
Y Ha €ro OCHOBE JIEJIaTh BBIBOJIbI U YMO3AK/IIOUEHHUS, IPEJICTABIATh UX U OTCTauBaTh

CBOIO TOUKY 3peHHus. Kpome 3Toro, ydammuecs NOJDKHBI OBIAAETh NMPUEMaMH, CBS3aHHBIMH C
OTpeJeNIiecHUEM TMOHATUI: OrpaHWYMBATh WX, OIHCHIBATh, XapaKTEPU30BaTh WU CPABHHUBATh.
CrnenoBarenbHO, MpPU H3YYCHWHM XMMHHM B OCHOBHOWM IIKOJIE y4allluecs IOJIKHBI OBJAJIETh
y4eOHBIMU JEHCTBUSAMH, TMO3BOJSIIOIIMMU WM JOCTHYb JIMYHOCTHBIX, MPEIMETHBIX U
MeTanpeaIMeTHBIX 00pa30BaTeIbHBIX PE3yIbTaTOB.

[Ipennaraemass mporpaMma Mo XMMHU PAcKphIBAaeT BKJIAJ y4eOHOTO MpeaMeTa B JTOCTHXKEHUE

1eJe OCHOBHOTO O6IJ_ICFO 06pa30BaHI/I}I U OHIpeaAcirsicT BayKHEMIIINE COACPIKATCIIBHBIC JIMHUN

npeameTa:
BCIIECTBO — 3HaHHUA O COCTaB€ M CTPOCHUM BCUICCTB, HX Ba)KHEMIITHX (I)I/ISI/I‘-ICCKI/IX nu
XUMHWYCCKUX CBOﬁCTBaX, OMOJIOTHYECKOM I[eﬁCTBPIPI;

XUMHYECKasi peaKlus — 3HaHUuA 00 YCIIOBHAX, B KOTOPLIX IMPOSABIAIOTCA XHMHNYCCKHUC



CBOMCTBA BEILIECTB, crocobax YIIPaBJICHUS XUMHUYECKUMHU IIPOLIECCAMU;
NpUMeHeHHe BelleCTB — 3HAaHUS U OMBIT NPAKTUYECKON AEATEIILHOCTU C BEIIECTBAMH,
KOTOpBIE HamboJiee 4acTo YMOTPEOISIOTCS B MOBCEIHEBHOW JKU3HHU, MIMPOKO HCHOJB3YIOTCS B
MIPOMBIIIICHHOCTH, CEITbCKOM XO3SHCTBE, Ha TPaHCIOPTE;
I3bIK XUMHH — CHCTEMa BaXKHEUININX IOHATUN XUMUH U TCPMHHOB, B KOTOPBIX OHHU
OIMMCBIBAOTCA, HOMCHKJIaTypa HCOPraHMYCCKHUX BCIICCTB, T. €. UX HA3BAHUA (B TOM 4YHCJIIE U
TPUBHAJIBHBIE ), XUMUYECKUE (POPMYIIBI U YPAaBHEHHS, a TAK)KE TPaBUIIa MIEPEBOAa HHPOPMALIUH C
€CTCCTBCHHOI'O A3bIKa HA A3bIK XUMHWHU U O6paTHO.
[Ipu oTOGOpe comepxkaHusi, KOHKPETU3UPYIOLIETO MPOTpaMMy, YIUTHIBAIOCH, YTO TEpel 0OImMUM
o0pa3oBaHMEM HE CTOUT 3aJada MPOPECCHOHATBLHOW TMOJArOTOBKH OOydYalImUXCA. ITO
OTIPENIENNUIIO TIOCTPOCHHE Kypca Kak OOMIEKYJbTYpHOTO, HAIpPaBJICHHOTO, IMPEXJE BCEro Ha
dbopMupoBaHHE W pa3BUTHE MHTEpeca K M3YyYCHHIO XWMHUHU. YUT€HAa OCHOBHAas OCOOEHHOCTH
MOJIPOCTKOBOTO BO3pacTa — HAdaJlo Tepexojia OT JIETCTBa K B3POCIOCTH, KOTOPBIA XapakTe-
pHU3yeTcsl pa3BUTHEM MTO3HABATENBHOM CepHI.
Ha »Tame ocHOBHOTO 00MIETO CpeAHero 0Opa3oBaHUs MPOUCXOAUT BKIFOUEHHE O0YJAIONINXCS B
MPOEKTHYI0 W WCCIIEOBATENBCKYIO JESTeIbHOCTh, OCHOBY KOTOPOW COCTaBJISIFOT TaKHe
yYHHUBEpcajbHble ydeOHbIE NEHCTBUS, KaK YMEHHE BUICTH MPOOJIEMbI, CTaBUTh BOIPOCHI, Kiac-
cubuupoBaTh, HAOMIOAATh, MPOBOAUTH AIKCHEPUMEHT, JejaTh BBIBOJBI U YMO3aKIIOUYEHUS,
OOBSACHATh, J0Ka3bIBaTh, 3alIUIIATh CBOM HJEH, JaBaTh omnpeaencHus mnoHatusM. Crona xe
OTHOCATCS TPUEMBI, CXOJHBIE C OIpEIeICHUEM [MOHATHI: OMUCaHWe, XapaKTEepUCTHUKA,
pa3bsiCHEHUE, cpaBHEHUE, paziauueHue. DOpPMHpPOBAHUE OSTUX YHHUBEPCAIbHBIX YYEOHBIX
NeMcTBUIM HaunMHaeTcs enié B HAYalbHOW IIKOJIE, @ B Kypce XUMHUU OCHOBHOM IIKOJIBI
MIPOMCXOJUT UX Pa3BUTHE U COBEPUICHCTBOBAaHUE. B CBSI3U ¢ 3TUM pe3epBHbBIC YaChl INIAHUPYETCS
UCIO0JIb30BaTh Ha (OpMHpOBaHME U pa3BUTHE YMEHUN MPOEKTHOM M HCCIeI0BATEIbCKON

ACATCIIBHOCTH, YMCHUC BUICTDH HpO6J'IeMLI, ACJIaTh BbIBOJAbI H YMO3AKIFOYCHH.

MecTo y4eOHOro npeaMera B y4eOHOM ILIaHe

B coorBercTBUM ¢ y4eOHBIM IUIAaHOM Ha U3y4eHHME XMMHUU B 9 Kilacce OTBOJIUTCS 2 4daca B
Hezeno, 68 4acoB B roji, IpU HOPMATUBHON MPOJIOJDKUTENBHOCTH yuyeOHOTo roja 34 yueOHbIX
HEJEIb.

IIporpamMmMoi IpeayCMOTPEHO MIPOBEACHHUE:

KOHTPOJIbHBIX paboT — 4,

MPAKTUYECKUX paboT — 6 4acoB.

Cpok peanuzanuy IporpaMMbl — OJMH Y4€OHBIH TOI.



®opmMbl, METObI M CPeICTBA 00y4eHHs, TEXHOJIOTHH

B nganHOM Kilacce BEOyIIMMH METOJaMU OOYUEHHUS TNPEAMETY SIBIAIOTCSA: OOBSICHUTEIBHO-
MJUTFOCTPATUBHBIN U PENPOAYKTUBHBIN, XOTs MCIOJIB3YETCS U YaCTUYHO-TIOMCKOBBIN. Ha ypokax
WCTIOJIB3YIOTCS AJIEMEHTHI CIIEAYIOUINX TEXHOJOTHH: JUYHOCTHO -OPUEHTHPOBAHHOE OOyUYeHHE,
oOy4enue ¢ npuMeHeHueM onopHeix cxem, KT, mpoekTHas 1esTenbHOCTb.

Ucnonw3ytoress  cnenytonme (QopMbl  00ydeHUS ! y4eOHBbIC 3aHSATHS, 3KCKYPCHH,
HAOJIIOJICHUS, OIBITHI, 3KCIIEPUMEHTHI, padoTa ¢ y4eOHOW W JOMOJHHUTEIBHOU JIMTEPaTypOH,
aHaJI3, MOHUTOPHHI, HCClefoBaTenabckasi pabota, mpe3eHTanus. OmpenerleHHOe MEeCTO B
OBJIAJIEHUU JAaHHBIM KYpCOM OTBOJMUTCS CaMOCTOSATEIbHOM paboTe: MOArOTOBKAa TBOPYECKUX

pabort, cooOieHui, peeparos.

D opMBbI KOHTPOJIS

KouTpons no npeamery npoBoautcs B opme:
- TECTOB;

-KOHTPOJIBHBIX;

- CaMOCTOATEIbHBIX PaboT;

- IPAKTUYECKUX;

- TBOpPUYECKHX PaboT.

- utoropasi pabota

-IIPOMEKYTOUHAA aTTCCTalA

KoanuyecTBo 4acos B
Paznen aBTOPCKOil
nporpamMme

KoJsun4yecTBO 4acoB B
padoueii mporpamme

1. Bsemenume. OOmas XapaKTepUCTHUKA
XUMHYECKUX DJJIEMEHTOB M  XHMHUYECKHX
peaKIuii. [Tepuonuueckuii 3aKOH u 10 10
[Tepunoanueckas cucTeMa XUMHYECKUX
anemeHToB [.1.MenaeneeBa

2.Mertamibl 14 14 +1 +2+1
3.Ilpaktukym 1 «CpolicTBa METaJLIOB M HX 2 i
COEIMHEHUI

4 .HemeTtamisl 25 25+3

5. IIpakTukym 2 «CBONCTBa HEMETANIOB U UX 3 i
COEIMHEHUI

6.0600111eH1e 3HaHUM 110 XMMUH 32 KypC

ocHOBHOI mkoJkl. [Toarortoska k ' MA. 10 10

Peszeps 6 4




HUroro:
70 70

Pe3y.111>TaTaM 0CBOCHMH Kypca XUMHH

HpI/I HU3Yy4YCHHHU XHMHUU B OCHOBHOH IIKOJE O0OeCIeYnBaETCs JOCTHXXKCHHUC JIMYHOCTHBIX,

MCTAIPCAMCETHBIX U NPCAMETHBIX PC3YJIbTATOB.

JIMYHOCTHBIE:

® B I[EHHOCTHO-OPUEHTAITMOHHON c(pepe — JyBCTBO TOPAOCTHU 32 POCCUHUCKYIO
XHUMHYECKYIO HayKy, TYMaHU3M, OTHOIIICHUE K TPYAY, IEICYCTPEMIICHHOCTb;

e (dopMHUpPOBaHME IIEHHOCTH 3JI0POBOTO U 0€301MaCHOTO 00pa3a KU3HU; YCBOCHUE TIPABIII
WHIMBUAYAITBHOTO U KOJJICSKTUBHOTO 0€30MaCHOTO IMOBEJICHUS B UPE3BBIYAHBIX
CUTYAITUX, YTPOIKAIONTUX KU3HU U 370POBbBIO JIFOJICH;

® B TPYyIOBO# chepe — roTOBHOCTH K OCO3HAHHOMY BBIOOPY AajibHEHIIeH
00pa30BaTebHON TPaeKTOPHUH;

® B II03HABATEJIbHON (KOTHUTHBHOM, MHTEIUICKTYaJIbHON) chepe — yMEHUE yIPaBIATh
CBOEH MO3HABaTEILHOMN NEITEILHOCTEIO.

¢ (opmMupoBaHUE OCHOB PKOJOTHYECKON KYJIbTYphl, COOTBETCTBYIOLIEH COBPEMEHHOMY
YPOBHIO 3KOJIOIMYECKOT0 MBIIJICHUS, PA3BUTHE OMBITA SKOJIOTUYECKU OPUEHTHPOBAHHON

pe(bHeKCHBHO-OHeHOqHOﬁ u HpaKTHqCCKOfI ACATCIIBHOCTHU B XKU3HCHHBIX CUTYAlUAX]

MeTtanpeaMeTHble:

® YMEHHUE CaMOCTOSITEIIBHO ONPEACIATh LIEIH CBOCTO OOYUEHUs, CTaBUTh U (OPMYIIMPOBATH
1Ist ceOs1 HOBBIC 3a/1a4d B YU€0€ M MMO3HABATEIBHOW JIESITEILHOCTH, Pa3BUBATh MOTUBBI U
WHTEPECHI CBOCH MO3HABATEIILHOU JICATEIILHOCTH;

® YMEHHE CaMOCTOSITCNIbHO IUIAHUPOBATh IyTH JIOCTHKCHHS ILIEJed, B TOM YHCJC
aNbTEPHATHBHBIC, OCO3HAHHO BHIOMpPaTh Hambosiee 3P(HEKTHUBHBIE CIIOCOOBI PEIICHHS
y4EOHBIX ¥ IT03HABATEIbHBIX 33]1a4;

® YMEHHE COOTHOCUTH CBOM JEUCTBUSA C IUTAHUPYEMBIMH pe3yJIbTaTaMH, OCYIIECTBISTH
KOHTPOJb CBOEU JESITENTbHOCTH B TPOLIECCE JIOCTIDKEHUS pe3ynbTaTa, OMpPEIeNsTh
CHOCOOBI ICUCTBUN B paMKaX MPEUIOKEHHBIX YCIOBUN U TpeOOBaHUN, KOPPEKTUPOBATH
CBOM JICHCTBUS B COOTBETCTBUH C U3MEHSIOIIEHCS CUTYaIUEH;

® YMEHHE OIICHUBATh MPABUIBHOCTh BBIMIOJIHEHUS Y4eOHOW 3adadd, COOCTBEHHBIE
BO3MO’KHOCTH €€ pEIlIEHNs,

® BJIAJICHUC OCHOBaAMU CAMOKOHTPOJISA, CAMOOIICHKH, ITPUHATUA peH_ICHI/Iﬁ " OCYIICCTBJICHHUA




OCO3HAHHOTO BbIOOpA B y4EOHOM U MO3HABATEIBHOU IEATENbHOCTH;

® YMCHHUC OIPCACIIATL IIOHATUA, CO3daBaThb O606H_ICHI/I$I, yCTaHaBJIMBATb aHAJIOTHH,
KJIaccu(UIMpPOBaTh, CAMOCTOATEIBHO BBIOMpPATh OCHOBAaHHS M KPUTEPUU IS
Knaccmbmcaunn, yYCTaHaBJIUWBATb MPUYUHHO-CJICACTBCHHBIC CBA3HU, CTPOUTH JIOTHUYCCKOC
paccyXJeHrue, YMO3aKIioueHne (MHAYKTUBHOE, ICTyKTHBHOC M 110 aHAJIOTHH) U JIENIaTh
BBIBO/JIBI,

® YMCHHUC CO34aBaTb, IPUMCHATL U HpeO6pa3OBI)IBaTI) 3HAaKHu U CHUMBOJIbI, MOJCIIM U CXEMBbI
I PCIICHUA y‘IC6HBIX U II0O3HABATCJIBHBIX 3a1a4;

® YMEHHE OpPraHU30BBIBaTh y4EOHOE COTPYJHHUYECTBO M COBMECTHYIO JEATENbHOCTh C
YUUTCIIEM U CBCPCTHUKAMU, pa6OTaTI> WHAUBUAYAJIbHO W B I'PYyNIIC: HAXOJUTH 0611166
pelieHue W paspeniaTh KOHQUIMKTHI Ha OCHOBE COTJIACOBAaHUSA TO3UIUN U yuyéTa
UHTEPECOB; (POPMYyIUPOBATh, APTYMEHTUPOBATh U OTCTauBaTh CBOE MHEHHUE;

® yMEHHE OCO3HAHHO HCIIOJIb30BaTh PEUEBBIC CPEICTBA B COOTBETCTBUH C 3aauei
KOMMYHHMKAITUH JIJIs1 BBIPQXKEHUSI CBOUMX YYBCTB, MBICIIEH U MOTpeOHOCTEH;
IIaHUPOBAHUSA U PETYIIIIUN cBoel JACATCIBbHOCTH, BJIAJICHUC YCTHOﬁ U MACbMEHHOU

pe4bI0, MOHOJIOTHYECKON KOHTEKCTHOMN PEUbIo;

e (¢dopMHupOBaHME U  pPa3BUTHE KOMIIETEHTHOCTM B  OO0JIaCTH  HCHOJB30BaHUs
MH(OPMALMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTH;

e (dopMHUpOBaHHE U Pa3BUTUE SKOJOTMYECKOIO MBILIUICHHUS, YMEHHE MNPUMEHATH €ro B
M03HABATEIbHONW, KOMMYHHKATHUBHOM, COLMAIbHOM MpakTUKEe M MpoQeccHOHAIbHON

OPpHUCHTALIUU.

IIpenmeTtHbIe:

1.B no3naBaresibHOM chepe:

® /1aBaTh OMpEACNCHUS W3YUYCHHBIX MOHATHUNA: «XUMHUYECKUU DIEMEHT», «aTOM», «HUOH»,
«MOJIEKYJIa», «IPOCTHIE U CIIOKHBIE BEIIECTBA», «BEIIECTBOY», «XUMHUECKas (Gopmyrnay,
«OTHOCHUTENbHAs aTOMHAasi Macca», <«OTHOCHUTEJIbHAas  MOJIEKYJspHas  maccay,
«BAJICHTHOCTb», «CTENEHb OKHUCICHUN», «KPUCTALIMYECKAs PEIIETKa», «OKCHIbBI»,
«KHCIIOTBI», «OCHOBAHUA», «CONN», «aM(POTEPHOCTHY», «UHAUKATOPY, IIEPUOJNYECKUI
3aKOH»,  «IEpUOAUYEcKast TaONMUIIa»,  «U30TOIBDY, «XHMHUYECKAs  CBSI3b»,
«AIEKTPOOTPULIATETLHOCTEY», «XUMHYECKasi PEaKIUs», «XUMUYECKOE YpaBHEHUED,
«TEHETHUYECKas CBA3b», «OKHUCIEHHE», «BOCCTAHOBJIEHHUEY», «IJIEKTPOJUTHYECKAS
JUCCOIALUS», «CKOPOCTh XUMHUECKOU PEaAKIIUM»;

® OIIUCaThb JACMOHCTpPAlMOHHBIC n CaMOCTOATCIIBHO IMPOBCACHHELIC XUMHUYCCKHUEC



JKCIIEPUMEHTHI;

® ONIMCBIBATh U PA3IU4aTh M3YYCHHBIEC KIIACCHI HEOPraHMYECKUX COCAVMHEHUM, IIPOCTHIE U
CJIOJKHBIE BELIECTBA, XUMUYECKUE PEAKLUY;

e KJIACCH(PUIMPOBATH U3yYeHHBIC OOBEKTHI U SBJICHUS;

e JlelaTh BBIBOABI M YMO3AKIIOYCHHS W3 HAONIOJCHHWN, W3YYEHHBIX XHUMHUYECKHX
3aKOHOMEPHOCTEH, IIPOrHO3UPOBATh CBOMCTBA HEM3YYEHHBIX BEIIECTB 10 AHAJIOTHH CO
CBOMCTBAMM U3y4YECHHBIX;

® CTPYKTYPHPOBATh M3yYEHHBIH MaTepuan ¥ XUMHYECKYI0 MH(POpPMalMIo, TMOJYYEHHYIO U3
JOPYTMX HCTOYHUKOB;

® MOJIEIMPOBATh CTPOEHHE aTOMOB 3JIEMEHTOB 1-3 Mepruo0B, CTPOEHUE MPOCTHIX MOJIEKYJI;

2.BIIEHHOCTHO — OPMEHTALIMOHHOM c(epe:
® aHANU3MPOBAThb U OILIGHWBATh MOCIEACTBHS JUIsl OKpYXaromeil cpeabl ObITOBOW U
MIPOM3BOJICTBEHHON JESATEIbHOCTH YEJIOBEKa, CBA3aHHOM C MepepaboTKOM BEIeCTB;
3. B TpynoBoii cepe:
® MPOBOJUTH XUMHUYECKUN IKCIIEPUMEHT;

4. B cepe 0e3011aCHOCTH KU3HEAEATEIbHOCTH:

® OKa3bIBaTh MEPBYIO MOMOIIb MPU OTPABJICHUAX, 0KOTAaX U APYTUX TpaBMaX, CBA3AHHBIX C

BEIIECTBAMU U JaOOPATOPHBIM 000PYIOBaHHEM.



TemaTn4veckoe IJIAHUPOBAHUE yqeﬁnoro MaTepuaJjia

Ne HasBanue rnasbl Kosmmuectso [IpakTnueckue KoHtposbHbIE
TJIaBbl 4acoB paboThl paboThI
Beenenne. O0mas 6 Nel

XapaKTEPUCTUKA XUMUYECKUX
JJIEMEHTOB U XUMHUYECKHUX
peakuumii. [lepnoanyeckuii
3aKoH H Ilepuoanyeckas
CUCTEMA XUMHUYECKUX
anemenToB .M. Menaeneera

1. Mertamisl 18 Nel-3 No2
3. Hemeraiuint 28 Ne4-6 Ne3
5. O0001IEeHE 3HAHUHA T10 10 No4

XMMUH 32 KypC OCHOBHOM
mkoJbsl. [Toaroroska k 'HA.

6. Pezeps 4

Hroro 70 6 4

OcHOBHOE coJepKaHHe Kypca

BBenenue. O0mas xapakTepucTUKA XMMUYECKUX 3JIEMEHTOB U XUMHUYECKNX PeaKIMid.
IMepuonuyeckuii 3axon u [lepuoanyeckas cucrema

xumunuyeckux 3jemMenToB JI. U. Menaeneea (10 4)

XapakTepucTukKa 53JIEMEHTa MO €ro moJioKeHuio B llepuoauueckoil cUCTEME XUMHUYECKHX
anementoB /. . MenneneeBa. CBoiicTBa OKCHUJIOB, KUCJIOT, OCHOBAaHUM U COJICH B CBETE TCOPUU
JNEKTPOJIUTUYECKON JUCCOLMALMM U OKHMCIIEHUSA-BOCCTAHOBIICHMS. [loHATHE O mepexoaHbIX
aneMeHTax. AMQoTepHOCTh. ['eHeTHUecKuii psa nepexoHoro anemMeHTa. [lepuoandeckuii 3akoH
n Ilepmommueckas cucrema xumuueckux odnemeHToB /[, M. MenaeneeBa. Xumudeckas
OpraHu3alus )KMBOM U HEKUBOU MPUPOJbl. XUMUUYECKANW COCTAB sA/1pa, MAHTUU U 3€MHOM KOPBIL.
XUMHUYECKME DJIEMEHThl B KIETKAX JKUBBIX OpPraHu3MOB. Makpo- W MHKPODJIEMEHTHI.
O06o01eHrne CBeICHUH O XMMHUYECKUX peakiusax. Kimaccudukaius XUMHUYECKUX PEaKIuil 1Mo

Pa3JIMUHbIM TIPpU3HAKAM: «YHUCIIO MW COCTAB pCarupyromumux u 06p8.3y}0H_[I/IXC$I BCIICCTB,




«rernoBoi  3ddexr», «HampaBlIeHUE», «U3MCHEHHE CTCICHEH OKHCICHHUS JJIEMEHTOB,
00pa3ymIuX pearupyroniue BenecTBay, «(pa3ay, «MCHolib30BaHue Karanuzaropay. [loHaTue o
CKOPOCTH XUMHYECKOWU peakuuu. PakToppl, BIHAIOIIME HA CKOPOCTh XMMHUYECKUX PEaAKIMUH.
KaranuzaTtops! u katanu3. UHruOUTOphl. AHTHOKCHUIAHTHI.

JdemoHcTpaumnu.

Paznuuneie ¢opmer Tabmumer J{. M. MenneneeBa. Mopaenn aTtomMoB 3ieMEeHTOB 1—3-T0
nepuoJoB. Mojenb CTpoeHHsl 3eMHOTO Iapa (IomepedHblil pa3pes3). 3aBUCUMOCTh CKOPOCTHU
XUMUYECKOW peakuuu OT TMPUPOJLI PEarupyroluX BEIIECTB. 3aBUCHUMOCTh CKOPOCTH
XUMUYECKON peaKIMu OT KOHIIEHTPAIMM PEarupyrolluX BeIIeCTB. 3aBUCUMOCTh CKOPOCTH
XUMUYECKON PEAKIMU OT IUIONMIAd COMPUKOCHOBEHHS PEArupyIONMUX BEIIECTB («KUTIAIIAMA
CJIOi»). 3aBUCUMOCTh CKOPOCTH XHMHYECKOM PEAKIMU OT TEeMIIepaTypbl pearupyronmx
BEIIECTB. [ OMOre€HHBIN M  TETEPOTeHHBIM  Karanu3bl. @DOEpMEHTAaTUBHBIM  KaTalus3.
WNurubuposanue.

JlaGopaTopHble ONBITHI.

1. [onyyeHue TUAPOKCUIA [IMHKA U UCCIIETIOBAHUE €ro CBOMCTB. 2.MoaennpoBaHue MOCTPOEHUS
[Tepuoanueckoit cucremsl xumuueckux 3neMeHToB Jl. M. MenneneeBa. 3. 3amenieHue xeae3omM
Menu B pactBope cyiabdara memu (II). 4. 3aBUCHMOCTH CKOPOCTH XMMHYECKOW pEaKIHH OT
MIPUPOJIbl PEAruPYIOIINX BEUIECTB HA PUMEPE B3AUMOJICHCTBHSI KUCIOT C METAJJIAMH.

5. 3aBUCHMOCTh CKOPOCTH XMMHUYECKOW PEAKIMHM OT KOHLUEHTPAIMU PEArnpyrolnx BEUIECTB Ha
MpUMEPE B3aMMOJECHCTBUS IIUHKA C COJISTHOM KUCJIOTOM PA3IMYHONM KOHIEHTPALIUH.

6. 3aBUCUMOCTh CKOPOCTH XMMHUYECKON PEaKLUH OT IUIOLIAAN CONPUKOCHOBEHUS PEArUPYIOIINX
BemiecTB. 7. MoJenupoBaHUe «KUMSIIETO CJIOs». 8. 3aBUCHUMOCTb CKOPOCTH XUMHUYECKOU
peakuu OT TEMIEPATYPbl PEarupyroUMX BELIECTB HA IPUMEpPE B3aUMOJACHCTBUS OKCHUIA MEIU
(I) ¢ pacTBOpoM CepHOW KHCIOTBHI Pa3IMYHON TemmepaTypsl. 9. PasnmokeHue mnepokcuiaa
BOJIOpoJia ¢ moMombio okcujga mapranna (IV) u karamaszel. 10. OOGHapykeHue Karanasbl B
HEKOTOPBIX MUIIEBBIX MpoaykTax. 11. MHrubupoBanue B3auMOJEHCTBUS KUCIOT C MeTaslaMu
YPOTPOIIMHOM.

IIpeaMeTHbIe pe3yJbTAaThl 00y4YeHUSs

VYyamuiics 10JIZKeH ymems:

WCIIOJIb30BATh MPU XapAKTEPUCTUKE MPEBPALICHUIN BEIIECTB MOHATHS: «XMMHUECKAsl peaKuus,
«PEaKIMU COCTUHEHUSY, «PEAKIIUU PA3NIOKECHUS», «PEaAKIIMH 0OMEHa», «PEaKINH 3aMeIleHUs»,
«peaKIu HEeUTpamu3alumy, <«3K30TEPMHUUYECKUE PEAKIUN», <«IHIOTEPMUUYECKUE pPEAKIUN»,
«0OpaTUMBIE pEaKIuu», «HEOOpaTHUMbIE pEaKINN», «OKUCIUTEIbHO-BOCCTAHOBUTEILHBIC

pCaknum», «roMOTCHHBIC PCAKIUN», «TCTCPOIrCHHBLIC PCAKLIUNY, «KATATIUTUYCCKUC PCAKIUN,



«HEKATATUTHUECKUE PEaKIUN», «TCIUIOBOM JPPEKT XUMHUECKOH peakuu», «CKOPOCTh
XUMHYECKOHN peaKInmy», «KaTaIu3aTopy;

XapaKTepU30BaTh XHUMHYECKHE JJIEMEHTHl |—3-T0 TMEepuoJOB MO WX IMOJIOKCHHIO B
[Tepuonnueckot cucreme xumuueckux 3nemeHtoB . M. MeHnneneeBa: XMMHUYECKUU 3HAK,
MOPSAKOBBIM HOMEp, MEPUOJ, TPYIa, MOJArpyNra, OTHOCUTEIbHAs aTOMHAas macca, CTPOCHHUE
aToMa (3apsz spa, YHCJIO IPOTOHOB M HEUTPOHOB B fAJpe, OOIIEEe YHUCIO DIIEKTPOHOB,
pacnpeziesieHue IEKTPOHOB 110 AIEKTPOHHBIM CJIOSIM, ITPOCTOE BEILIECTBO, JOopMyia, Ha3BaHUE U
THUIT BBICIIIETO OKCUJIA U THAPOKCHUIA, JIETY4Ero BOJIOPOTHOTO COSTUHEHHUS (711 HEMETAIIIOB));
XapaKTepU30BaTh OOIIHE XUMHUYECKHE CBOWCTBA aM(OTEPHBIX OKCHUIOB M THIPOKCHJIOB;
MIPUBOJIUTH IPUMEPHI PEAKIIHHA, TTOATBEPIKIAIONIUX XUMHUECKAE CBOUCTBA aM(OTEPHBIX OKCHJIOB
Y THJIPOKCHJIOB;

JaBaTh XapaKTEPUCTUKY XHUMHUYCCKUX PEAKIHWA 10 YUCIy M COCTaBY HMCXOJHBIX BEIIECTB U
MPOJYKTOB PEAKINH; TEIIoBOMY 3G dEeKTy; HAMpaBICHUIO MPOTEKAHUS PEAKIMH; U3MEHEHUIO
CTENEHEH OKHUCJICHHUS D3JIEMEHTOB; arperaTHOMY COCTOSTHUIO HWCXOJIHBIX BEIIECTB; Y4YacCTHIO
KaTajan3aTopa;

OOBSACHATH W TPHBOJIUTH NMPUMEPHI BIMSHUS HEKOTOPHIX (aKTOpOB (MPUpOJa pearupyromiunx
BEIIECTB, KOHLIEHTpAallMs BEIIECTB, JdaBlIEHUE, TeMIepaTypa, KaTaau3aTop, MOBEPXHOCTh
COTPUKOCHOBEHHUS pearupyrouux BeUIECTB) Ha CKOPOCTh XUMUYECKUX PEaKIIHii;

HaOMI0IaTh U OMHUCHIBATH YPaBHEHHS PEaKIUil MEX]ly BEIIECTBAMH C MOMOIIbIO €CTECTBEHHOTO
(pyccKOT0 MIIM POJTHOTO) SI3bIKA U SI3bIKA XUMHH;

MPOBOJUTH OMBITH, MOATBEPXKIAIOUINE XHMHUYECKUE CBOMCTBA aMQpOTEpPHBIX OKCHAOB U
TUAPOKCUIOB; 3aBUCUMOCTh CKOPOCTH XUMHUUYECKOM peakluu OT Pa3InyHbIX (GakTopoB (Impupoa
pearupyomux BelIECTB, KOHIEHTpPAallKs BEIIeCTB, JAaBJIEHUE, TEMIeparypa, Karajau3arop,

MOBEPXHOCTh COMPUKOCHOBEHHUSI PEarupyronnx BEeIECTB).

MeTanpeaMeTHblie pe3y/abTaTbl 00y4eHHUsI

Yyamuiics 0J1KeH ymemp:

OTIPENeNATh 1eNb Y4eOHOW IEesITeNbHOCTH C MOMOIIBI0 YYUTENS U CaMOCTOSTENbHO, HCKATh
CpeICTBa €€ OCYIIECTBJICHUs, paboTas MO IUIaHy, CBEPSATh CBOM JEHCTBUS C IENbI0O U TIPU
HEO0OXOIMMOCTH UCIIPABIIATH OMIMOKHU C TIOMOIIBIO YUUTENS U CAMOCTOSITETHHO;

COCTaBJIAThL AHHOTALIMIO TEKCTA;

CO37aBaTh MOJIENIN C BBIJCIIEHUEM CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTa U MpPeICTaBICHUEM
WX B MPOCTPAHCTBEHHO-TpahUUECKON UM 3HAKOBO-CUMBOJIMUECKON GopMme;

OTIPEIeINSATh BUBI KIIACCU(PUKAIIUHU (€CTECTBEHHYIO U UCKYCCTBEHHYIO);

OCYIICCTBJIATL NMPAMOC JCAYKTUBHOC NOKA3aTCIILCTBO.



Tema 1. Meta/uibl (14 1)

ITonoxxenne merauios B Ilepuoanuecko cucreme xuMmuueckux iemeHTos . . Menneneesa.
Merannuyeckass KpUCTAUIMYECKas peIIeTKa M MeTauIMdecKass XuMudeckas cBs3b. OOmue
¢usnueckue cBoiictBa MeTayuioB. CIUIaBbl, UX CBOWCTBA W 3HAYCHHE. XWMHUYECKHE CBOMCTBA
METaJJIOB KaK BOCCTAHOBUTEJIEH, a TAK)KE B CBETE UX IOJIOKEHUS B DJIECKTPOXMUMHUYECKOM DSy
HanpspkeHud MetaisioB. Kopposust MeTamuioB U cocoObl 00psObI ¢ HEil. MeTramisl B IpUpo/Ie.
OO61ue crnocoObl UX NOJTYyYEHHUS.

OO0mas xapakTepUCTHKA MIEJOYHBIX MeTAMIOB. Meramisl B npupojae. O0ume cnocodsl ux
nonyueHusi. Crpoenue atomoB. lllenounble Meramibl — MpocThie BellecTBa. BakHeilmue
COEJIMHEHUS IIEIOYHBIX METaNIOB — OKCHJIbl, TUJIPOKCHUJIBI U COJHU (XJIOpUJbI, KapOOHATBHI,
cynb(darel, HUTPATHI), UX CBOMCTBAa W TMPUMEHEHHE B HAPOAHOM Xo3siicTBe. KanmiiHbie
yA0OpeHwusl.

OO0masi xapakTepuCTHKA 3JIEMEHTOB I1aBHOM noarpynns! II rpynmnel.

Crpoenue aromoB. lllenouHo3emenbHble MeTaUIbl — TPOCThIE BellecTBa. BaxkHeilmue
COEJIMHEHUS IEJT0YHO3EMENIbHBIX METaNIOB — OKCHJIbl, TUJIPOKCHIBI U COJH (XJIOPUIBL,
KapOOHaThl, HUTpAThl, CyibdaTbl, (ocdaTel), UX CBOWCTBA U MNPUMEHEHHE B HAPOJIHOM
XO3SIUCTBE.

AJIIOMUHH.

Crpoenne atoma, (pu3mMYecKkMe W XHMHYECKHE CBOWCTBa mpocToro BemiecTBa. CoeauHEHHS
QTIOMUHMSI — OKCHJ U TUIAPOKCHI, MX aMpOTEpHBIA XapakTep. BakHeume conm aTroMUHUA.
[IpuMeHeHne aFOMUHUS U €r0 COETUHEHUIA.

Keaeso.

Crpoenue aroma, QuU3MYECKHEe M XUMHUYECKHE CBOWCTBA MPOCTOrO BellecTBa. | eHeTHueckue
pAIbI Fe? uFe®.

Baxueiimne conu jxeneza. 3HaUCHHE KeJ€3a U €ro COCIMHEHUN JUIsl MPUPOJBI U HAPOJHOTO
XO34MCTBA.

JdeMoHcTpanum.

OOpa3siupl HIENOYHBIX M IIENOYHO3eMeNbHbIX MeTauioB. OOpasisl cruiaBoB. B3ammoneiictBue
HaTpUs, JUTUS M KalblMs C BOJOW. B3aummoneiicTBue HATpus M MarHus € KHCIOPOAOM.
BiaumoneiictBue metamioB ¢ Hemetamuiamu. [lomyuenue ruapokcuos xeneza (I1) u (ID).
JlabopaTopHbIe ONBITHI.

12. B3aumonelicTBrE pacTBOPOB KHUCIOT U coJiel ¢ MeTaulaMd. 13. O3HakoMIIEHHE C pyAaMH
xene3a. 14. OxpalimBaHuEe IUIAMEHM COJISIMM IHENOYHBIX MeTauioB. 15. B3aumoneiictBue

KaJIbIIHUS C BOJIOM. 16.H0J'IyT{CHI/Ie TUAPOKCHU A KaJIbIIUA U UCCIICIOBAHUC €TI0 CBOMCTB.



17. TlomydyeHue THAPOKCHUIA AFOMUHUS M UCCleJ0BaHUE ero cBOMCTB. 18. B3aumopeiicTBue
xene3a ¢ coisiHoi kucnoToi. 19. Tlomyuenue ruapoxcunos sxenesza (1) u (III) u uzyyenue ux
CBOWCTB.

IIpenmeTHbIe pe3yabTAThI 00y4eHUsI

Yyamuiics 0J1KeH ymemp:

WCI0JIb30BaTh MPH XapaKTEPUCTHKE METAJUIOB M WX COCAMHCHHN TMOHSATHS: «METAJLIBD», «PSiI
AKTUBHOCTH  METAJUIOBY»,  «IICJIOYHBIC  METAUIb»,  «IICJIOYHO3EMEIbHBIC  METAJLIbD»,
WCIOJIb30BAaTh WX IMPU XAPAaKTEPUCTHKE METAJLIOB; JIaBaTh XapaKTCPUCTHKY XUMHUYECKUX
JJIEMEHTOB-METAIIOB (IIEJIOYHBIX METAJUIOB, MAarHus, KaJbIs, aJFOMHHHS, JXKeje3a) 10 HX
nonoxeHnro B Ilepuommueckont cucreme xumudeckux dnemeHtoB J[. M. Menneneesa
(XMMUYECKHI 3HAK, MOPSIKOBBIM HOMEp, IEPUO/I, TPYIIA, TOArPYIa, OTHOCUTEIbHAS aTOMHAS
Macca, CTpoeHHue aroma (3apsij sapa, YMCIO TMPOTOHOB M HEHUTPOHOB B sijpe, OOIIee YhCIIo
JJICKTPOHOB, PACIpPEICICHHE JJICKTPOHOB IO JJICKTPOHHBIM CIIOSIM), TPOCTOE BEMIECTBO,
(dbopMyIa, Ha3BaHWE W THIT BBICIIETO OKCHIA W THIPOKCH]IA);

Ha3bIBATh COCMHECHHS METAIOB M COCTABIISITH UX (POPMYITBI IO Ha3BAHMUIO;

XapaKTepPU30BaTh CTPOCHHE, OOMe (U3MIecKHne U XUMHUYECKUE CBOWCTBA MPOCTHIX BEIIECTB-
METaJJIOB;

OOBSACHATh 3aBUCHUMOCTh CBOMCTB (WMJIM MPEICKa3bIBaTh CBOWCTBA) XMMHMUYECKHUX AIIEMEHTOB-
METaJJIOB (paguyc, METaJLINYeCKUE CBOWCTBA 3JIE€MEHTOB, OKUCIMTEIbHO-BOCCTAHOBUTEILHBIE
CBOICTBa 2JIEMEHTOB) U 00pa3yeMbIX MU COEAMHEHUN (KMCIOTHO-OCHOBHBIE CBOMCTBA BBICIIMX
OKCHJIOB M THJPOKCHJIOB, OKHCIHTEIHbHO-BOCCTAHOBHUTEIbHBIE CBOWMCTBA) OT IOJIOKEHUS B
[Tepuonnueckoit cucreme xumuueckux snemeHToB . . Menneneena;

OTHCHIBATh O0IME XUMHUECKHE CBOMCTBA METAJUIOB C MOMOIIBIO €CTECTBEHHOTO (PYCCKOIO MU
POJIHOTO) SI3bIKA U SI3bIKA XUMHUH;

COCTaBIISATh MOJICKYJISIPHBIC YPaBHEHHSI PEAKIMM, XapaKTepU3YIOIUX XHUMHYECKHE CBOMCTBa
METAJJIOB M HUX COCJAMHEHUH, a TakKe DJICKTPOHHBIE ypaBHEHHUS MPOIIECCOB OKHUCICHUS-
BOCCTaHOBJICHUS;

yYpaBHEHUS DJEKTPOJIUTHUECKON JAUCCOIMALIMM; MOJICKYJSpHbIE, TOJHbIE M COKpalleHHbIC
VMOHHBIE YPaBHEHHS PEaKIUN C yJacTUEM AIIEKTPOJIUTOB;

yCTaHABIUBATh MPUUYUHHO-CIIEACTBEHHBIE CBSI3U MEX]1y CTPOCHHEM aToMa, XUMUYECKON CBA3bIO,
TUTIOM KPUCTAIITUYECKON pEIIeTKH METAJIOB U UX COCAUHEHHM, MX OOMUMU (PU3NIECKUMU U
XUMHYECKUMHU CBONCTBAMU;

OTHCHIBATh XMUMHYECKHE CBOWCTBA IIEIOYHBIX M MICJIOYHO3EMETbHBIX METAIJIOB, a TaKkKe
ATIOMHUHHS U JKeJle3a U UX COCTUHEHHI C MOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO HIIM POJJIHOTO)

A3bIKA U A3bIKA XUMHH,



BBIIIOJIHATh, HAOIIOAATh M ONMCHIBATH XMMMUYECKUH SKCIIEPUMEHT 110 PACIO3HABAHUIO
BAKHEUIINX KATUOHOB METAJIOB, TUIPOKCHI-UOHOB;

JKCIICPUMEHTAIIBHO ~ MCCIIEJOBAaTh CBOMCTBA METANIOB M HMX COCIMHEHUH, pelarhb
JKCIIEpUMEHTAJIBHBIE 33/1a4U 110 TeMe «MeTaiuby;

ONMCHIBaTh XUMHYECKUHM 3KCIEPUMEHT C MOMOUIbI0 €CTECTBEHHOrO (PYyCCKOI'O HJIM POJHOIO)
SI3bIKA U SI3bIKa XMMUU;

MPOBOJIUTH PACUeThl M0 XUMHUYECKUM (OpMYNIaM W YpaBHEHUSIM pEaKIUi, MPOTEKAIOIIUX C

yY4acTUuEM METAJIOB U UX CO€I[HH€HI/II7L

MeTanpeamMeTHblie pe3yabTaTbl 00y4eHH sl

Yyamuiics 10J1KeH ymemp:

paboTaTh MO COCTaBJIEHHOMY IUIaHY, MCIOJb3ys Hapsay C OCHOBHBIMH M JIOIOJHUTENbHBIC
cpencTBa (CIpaBOYHYIO JIUTEPATypy, CIOKHBIE prubopsl, cpeactBa UKT); ¢ momomipio yuutens
OTOMpATh I PEIICHHUS YIeOHBIX 3a/1a4 HEOOXOAUMBIE CIIOBApPH, DHIIMKIIONEINN, CITPABOYHUKH,
ANIEKTPOHHBIC JTUCKH,

COTIOCTABJISITh U OTOMPATh WH(POPMAIIHUIO, TOTYYEHHYIO W3 Pa3IMYHBIX MCTOYHUKOB (CJIOBapH,
SHIMKJIONIEINH, CIIPAaBOYHUKH, JIEKTPOHHBIE TUCKH, ceTh VIHTepHeT);

MpeiCTaBIsATh MHGOPMALMIO B BHUAE TaONHIl, CXEM, OMOPHOIO KOHCIEKTa, B TOM YHUCIE C
npumeHenuem cpeacts UKT;

0(pOpPMIISITH CBOU MBICII B YCTHON U MUCBMEHHOW PEUr C YUETOM CBOUX YUEOHBIX U HKU3HEHHBIX
pEYEBBIX CUTYallMid, B TOM 4Kciie ¢ mpumeHenueM cpeactB UKT;

COCTAaBJISITh PELICH3UIO HA TEKCT;

OCYHIIECTBJIATh JOKA3aTeIbCTBO OT IPOTUBHOTO.

Tema 2. [IpakTukym 1. CBoiicTBa METAJIOB M UX COeUHEHUN (2 u)!

1. OcymecTBieHue LENOYKH XUMHUYECKUX mpeBpamieHuil. 2. [lomydenue u cBoiicTBa
COCMHEHUN MeTaioB. 3. PelieHne »KCIIEpUMEHTANBHBIX 3aJad Ha paclo3HaBaHHE U
MOJIy4YeHUE COETUHEHUI METAILIOB.

IIpeaMeTHbIe pe3yJbTAaThl 00y4YeHUSs

VYyamuiics 10JIZKeH ymems:

oOpartarscs ¢ 1adopaTopHBIM 000PYIOBAHUEM U HAarpeBaTeIbHBIMH IPUOOPAMH B COOTBETCTBUU
C TpaBUJIaMU TEXHUKU OE€30MaCHOCTH;

HaO0IaTh 32 CBOMCTBAMH METAJNIOB M UX COSMHEHUN U SBICHUSIMH, IPOUCXOSIIUMHU C HUMU;
OTIHCHIBATh XUMHUYECKHHA IKCIIEPUMEHT C MOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO WM POJJIHOTO)
SI3bIKA U A3bIKA XUMUH;

ACJIaTh BBIBOABI 11O PE3yJIbTaTaM IMPOBCACHHOTO 3KCIICPUMCHTA.



MertanpeaMeTHble pe3yJabTaThl 00y4eHust

VYdammiics 101KeH ymemp:

OTIpeNeNATh, UCXOAA M3 y4eOHOW 3a1auM, HEOOXOIMMOCTH HCIOJIB30BAaHHUS HAOIIOJCHUS WITU
HKCTIEPUMEHTA.

Tema 3. Hemeraibl (25 4)

OOmast xapakTepuCTHKa HEMETAIOB: MOJoXeHue B I[leproauyeckol CHUCTeMe XMMHUYECKHX
aneMeHToB /. . MenzeneeBa,0c00EHHOCTH CTPOEHUSI aTOMOB, 3JIEKTPOOTpULATENbHOCTD (D0)
KakMepa «HeMeTauTHIHOCTHY, psaa 0. Kpucrammyeckoe CTpOeHHE HEMETANIOB — IMPOCTHIX
BemecTB. Asutotporus. @usmueckre cBoiicTBa HeMmeTauioB. OTHOCHUTENBFHOCTh TOHSTHA
«METaID» ¥ «KHEMETAILT».

Bonopoa.llonoxenne Bogopona B llepumoanveckoid cucreme Xumudeckux sneMmeHToB J[. .
MenneneeBa. CTpoeHrne atoma U MoJIeKyabl. DU3NUecKne U XUMUYECKHAE CBOICTBA BOJOPO/A,

€ro MnoJiy4€HueC U NpuMCHCHHEC.

1 TIpu AByX4acOBOM IJIaHUPOBAHUU MPOBOJUTCS TOJIBKO MpakTHUeckas padoTa 3

Bona.

Crpoenne Mosekynbl. Bomoponnas xumuueckas cBsi3b. DU3nyecKue CBOMCTBA BOAbl. AHOMAIUU
CBOMCTB BOAbL. ['mapoduibable W TUAPOGOOHBIE BemecTBa. XUMHUYECKHE CBOWCTBA BOJIBI.
Kpyrosopor Bomel B mpupome. Bomoounctka. Anspamuss BoOJbl. BBITOBBIE  (DUIBTPHI
MuHepanbHbIe BOJBI. JIUCTUIITMPOBAaHHAS BOJIA, €€ TIOJyUYEeHHUE U PUMEHEHHUE.

O0mas XxapaKTepUCTHKA raJIOreHOB.

Ctpoenue atomoB. [IpocThie BemecTBa 1 OCHOBHBIE COSTUHEHHS TAJIOT€HOB, MX CBOMCTBA.
Kpartkue cBenenus o xiope, 6pome, ¢prope u ione. [[puMeHeHHE TAIOTEHOB M UX COCTMHECHHH B
HapOJJHOM XO35HCTBE.

Cepa.

Crtpoenue aToma, aJlZIOTPOTIHS, CBOMCTBA U IPUMEHEHHE poMOndeckoi cepbl. Okcubl cepsl (I1V)
u (VI), ux nonydyenue, cBoiicTBa u npumeHenne. CepHas KUCIOTa U €€ COJIH, UX IPUMEHEHHUE B
HapoJHOM xo3siiicTBe. [Ipon3BOACTBO CEPHOM KUCTOTHI.

A3oT.

CrpoeHue atoma M MOJIEKYNbI, CBOWCTBAa MPOCTOr0 BelIeCTBA. AMMHUAK, CTPOEHHUE, CBOICTBA,

noyyueHue u npumenenue. Collv aMMOHUS, UX CBOMCTBa U mpuMmeHeHHe. Okcunsl azota (II) u

(IV).



A30THas KHCJIOTa, €€ CBOMCTBA M MpUMeHeHue. HuTpaTsl 1 HUTPUTBHL, TpodiieMa X COJep KaHus
B CEJIbCKOXO3SHCTBEHHON MPOAYKIIMU. A30THBIE yI0OpEHUSI.

Dochop.

Crtpoenne atoma, ayuIOTpOmusi, CBOWCTBa Oenoro M kpacHoro ¢ocdopa, MX HpUMEHEHHE.
OcHoBable coemuHeHus: okcun ¢docdopa (V) um oprodochopnas kuciora, GocdaTsl
®ochopHbie yI1oOpeHwHs.

Yraepon.

Crpoenue aroma, alsIOTpoOIUs, CBOWCTBAa MoauduKanuii, npumenenne. Oxcunel yriepona (II) u
(IV), ux cBoiictBa u npuMeHenue. KapOoHaThl: KalbLUT, COAa, NOTAIl, UX 3HAYEHHUE B MPUPOJC
1 ’KU3HU YEeJI0BEKa.

Kpemnuuii.

Crpoenue atroMa, KpUCTAUNIMUYECKUN KPEMHHI, ero cBOMCTBAa W mpuMeHeHue. OKCUA KpEeMHHUs
(IV), ero mpupoanabie pa3HOBUAHOCTH. CHUITMKATHI. 3HAUYCHUE COCAMHEHUN KPEMHHUSI B )KUBOU U
HeXNBOU mpupoje. [IoHsaTre 0 CHIMKaTHON IPOMBIIIJIEHHOCTH.

JdemoHcTpaumnu.

OOpa3upl rajoreHoB — MPOCTHIX BELIECTB. B3anMoJeicTBHE TajloT€HOB C HAaTpHEM, C
aTIOMUHHMEM. BhITecHeHHe XopoM Opoma WM MOAa U3 PacTBOPOB WX cojiel. B3aumonericTBue
Cephl C METaJIaMH, BOJIOPOJOM U KUCIOPOJ oM. B3anmoaeicTBre KOHIIEHTPUPOBAHHOW a30THOM
KHCIJIOTBI ¢ Mefplo. llornomenre yrieM pacTBOPEHHBIX BELIECTB WM ra3oB. BoccraHoBiieHHe
MeIu 13 ee okcuaa yrieM. OOpasiibl TPUPOIHBIX COSTMHEHUH XJI0pa, cepbl, hocdopa, yriepoa,
kpemHusi. OOpa3ipl BaXKHEUIINX AJI1 HAPOJHOTO XO35HCTBA Cyab()aToB, HUTPATOB, KApOOHATOB,
docdaros. OOpasiibl CTEKIa, KEPAMUKH, IIEMEHTA.

JlaGopaTopHble ONBITHI.

20. ITonmyuyenue u pacnoszHaBanue Bojopoja. 21. MccinegoBanne mOBEPXHOCTHOTO HATSKEHUS
BOJibl. 22.PacTBOpeHne mepMaHraHara Kajausi WJIM MEAHOro Kymopoca B Boje. 23. 'mnpatanus
o6e3BoxkeHHoro cynabdara meau (II). 24. U3rotoBneHune runcoBoro OTievaTka.

25. O3HakoOMJICHHE C KOJUIEKIMEeH OBITOBBIX GUIBTPOB. 26. O3HAKOMJIEHHE C COCTaBOM
MUHepaabHOM BOJbl. 27. KauecTBeHHas peakuuss Ha rajnoreHuA-uoHsl. 28. Ilomydyenue u
pacnio3HaBaHue Kkuciaopoaa. 29. I'openue cepsl Ha Bo3ayxe u B kuciopoge. 30.CpolicTBa
pa3baBieHHON cepHOil kucnoThl. 31. M3ydenue cBoiicTB ammuaka. 32. PacmosnaBanue coieit
ammoHus. 33. CBoiictBa pa30aBneHHON a30oTHOM  kucinotel. 34. BzaumoneiictBue
KOHIICHTPUPOBAHHOW a30THOM KuCIOTHI ¢ Meabto. 35. T'openue ¢docdopa Ha BO3ayxe M B
kucnopone. 36. PacnoznaBanue Qocdaron. 37. I'operne yras B kuciopone. 38. Ilomyuenue

YTOJILHOW KUCIJIOTHI U M3y4eHue ee cBOMCTB. 39. Ilepexo kapOOHATOB B THAPOKAPOOHATHI.



40. Pa3noxenue runpokapoonara Hatpus. 41. [lomyueHne KpeMHEBON KHUCIIOTHI U U3YUYEHHUE €€

CBOMCTB.

IIpeaMeTHbIE pe3yJbTAThHI 00yUYeHUSs

Yyamuiics 0J1KeH ymemp:

WCIIOJIb30BaTh MPU XAPAaKTEPUCTUKE METAUIOB M MX COCIUHEHUW TMOHATUS: «HEMETAJLIbDY,
«TaJIOT€HBI», «AJJIOTPOMHBIC BUJIOM3MEHEHHS», «KECTKOCTh BOBD», «BPEMEHHAs >KECTKOCTh
BO/IbI», «IIOCTOSTHHAS )KECTKOCTh BOJIBI», «00IIast )KECTKOCTh BOJIBIY;

aBaTh XapaKTEPUCTUKY XUMHUUYECKHX DJIEMEHTOB-HEMETAJUIOB (BOJOPOJA, TaJIOTCHOB,
KHCJIOPOJia, CePBI, a30Ta, docdopa, yriaepoia, KpeMHHUS) M0 UX MoJoxkeHuto B [leproanyeckoit
cucteMe xumuueckux snemMeHToB J[. M. MenneneeBa (XUMHUYECKU 3HAK, MOPSIKOBBIA HOMED,
Mepuo/, TPyIa, MOATPYINa, OTHOCUTENbHAsT aTOMHasi macca, CTpOCHHE aroma (3apsia sapa,
YHUCJIO MPOTOHOB M HEHUTPOHOB B siipe, 00IIEe YMCIIO IEKTPOHOB, PACTIPEEICHUE IIEKTPOHOB
M0 DJIGKTPOHHBIM CIJIOSIM), MIPOCTOE BEIIECTBO, (OpMYyiia, Ha3BaHUE W THI BBICIIETO OKCHJIIA U
TUAPOKCHIA, (popMysa U XapakTep JETy4ero BOJIOPOTHOTO COCTUHEHHUS ),

Ha3bIBaTh COCTMHEHUSI HEMETAIIJIOB M COCTABJIATh UX (POPMYIIBI 110 HA3BAHUIO;

XapaKTepu30BaTh CTPOCHUE, O0IKe (HU3NUecKre U XUMUYECKHEe CBOWCTBA MPOCTHIX BEIECTB-
HEMETAJUIOB;

OOBSACHATH 3aBUCHUMOCTh CBOMCTB (MJIM MpPEICKa3bIBaTh CBOWCTBA) XMMHUYECKHX 3JEMEHTOB-
HEMeTalIoB  (paguyc,  HEMeTaJUIMYeCKue  CBOWCTBA  DJJIEMEHTOB,  OKHCIHUTEIbHO-
BOCCTAaHOBUTEJIbHBIE CBOWCTBA 3JEMEHTOB) U 00pa3yeMbIX HMHU COEOUHEHHH (KUCIOTHO-
OCHOBHBIE CBOMCTBA BBICIIMX OKCHUJIOB M THAPOKCUIOB, JIETYYMX BOJOPOJHBIX COECAMHEHUH,
OKHUCJIUTEJIbHO-BOCCTAHOBUTENbHBIE CBOMCTBA) OT mosiokeHus B Ilepuonmyeckoil cucreme
xuMmudeckux saeMmeHnToB 1. Y. Meneneena;

OTHCHIBATh O0IIME XUMUYECKHE CBONCTBA HEMETAJIOB C MOMOIIbIO €CTECTBEHHOIO (PyCCKOTO
WJIM POJIHOTO) SI3bIKA U SI3bIKA XUMHH,

COCTaBJISITh MOJICKYJISIPHBIE YpPAaBHEHHS PEAKLUM, XapaKTEPU3YIOLIMX XMMHUYECKHE CBOMCTBA
HEMETAJUIOB U HUX COCAUHEHUM, a TaKK€ JJIEKTPOHHBIE YPAaBHEHUs IPOLIECCOB OKUCIIEHUS-
BOCCTAHOBJICHUS;

YpaBHEHUSI DJIEKTPOIUTHYECKON [HUCCOLUMALMU; MOJEKYJISpHBbIE, IOJHBIE W COKpAIEHHbIE
VMOHHBIE YPAaBHEHUS PEAKIIMI C y4aCTHEM DJIEKTPOJIUTOB;

YCTaHABJIMBATh IPUYUHHO-CIIE/ICTBEHHBIE CBSI3U MEXKYy CTPOEHUEM aTOMa, XUMHUYECKOU CBA3BIO,
TUTIOM KPUCTAJUTHYECKOH pelIeTKH HEMETaNIOB U UX COCIMHEHUH, X O0mMUMH (GU3NIECKUMU U

XUMHUYCCKUMH CBOﬁCTBaMH;



OTMCBHIBATh XMMUYECKHE CBOMCTBA BOJOPOJA, TaJlOTEHOB, KUCIOPOIA, Cephl, a30Ta, (ocdopa,
rpaduTa, anmasza, KpeMHHS U UX COCIMHEHHH C IMOMOIIBIO E€CTECTBEHHOTO (PYCCKOTO WIIU
POAHOTO) SI3bIKA U SI3bIKA XUMUU,

OTNHUCHIBATh CHOCOOBI YCTPAHEHUSI JKECTKOCTH BOJBI M BBIMOJHATH COOTBETCTBYIOIIHN UM
XUMUYECKUN IKCIIEPUMEHT;

BBITIOJIHATH, HAOIIOJaTh M OMUCHIBATH XUMHUUYECKHM SKCIIEPUMEHT MO PACIO3HABAHHIO MOHOB
BOJIOpPOJIa U aMMOHHS, Cyab(ar-, kKapOooHaT-, cwinkaT-, gocdar-, XJI0pua-, OPOMUA-, UOIUI-
HOHOB;

SKCIEPUMEHTAJIbHO MCCIEAOBAaTh CBOWCTBA METAUVIOB M MX COEAWHEHUH, pellaTrh
SKCIEpUMEHTaJIbHBIE 3a/1auu 110 TeMe «HemeTamisy;

OTHCHIBaTh XUMHUYECKUM 3KCIEPUMEHT C MOMOIIbI0 €CTECTBEHHOro (PycCKOro WM POJIHOTO)
SI3bIKA U A3BIKA XUMHUH;

MPOBOJIUTH PACUETHI MO XUMHUYECKUM (OPMYJIaM W YpPaBHCHHUSM PEaKIHK, MPOTEKAIIIHNX C
y4aCTHEM HEMETAIUIOB U UX COCTUHECHUM.

MetanpeaMeTHblie pe3yabTaTbl 00y4eHUs

Yyanuiics 10J15KeH ymemp:

OpraHM30BbIBATH y4eOHOE B3aMMOJEHCTBHE B rpymme (pacrnpenensiTh POJH, TO0TOBapUBAaThCA
JPYT C IPYyroM U T. I1.);

MpeBUIETH (MIPOTHO3UPOBATH) MOCIEICTBUS KOJJICKTUBHBIX PELICHUM;

MMOHUMATh MPUYHUHBI CBOET0 HEYCIIeXa U HaXOAUTh CIIOCOOBI BBIXOJA U3 3TOM CUTYAllUU;

B JMAJOre C Y4YUTEJIEM YUUTbCS BbIpa0daThIBaTh KPUTEPUHM OLICHKH W OIpPENeNsTh CTENEeHb
YCIEIIHOCTH BBIMIOJIHEHUSI CBOCH paboThl U pabOThl BCEX, UCXOMS U3 UMEIOIIUXCS KPUTEPUEB,
COBEPIICHCTBOBATh KPUTEPUHU OLICHKH U MOJIb30BATHCSA UMU B XOJ€ OIICHKU M CAMOOLICHKH;
OTCTanBaTh CBOIO TOUKY 3pEHUs, apryMEHTHUPY €e;

MOATBEPKIaTh ApTyMEHTHI (pakTamu;

KPUTHUYHO OTHOCHUTHCS K CBOEMY MHEHHUIO;

CIIYILIAaTh APYTUX, IBITATHCS MPUHUMATH IPYT'YIO TOUKY 3pEHUsl, ObITh TOTOBBIM W3MEHUTH CBOIO
TOYKY 3PCHHUS;

COCTaBJIATh pedepaT Mo onpeaenecHHoN Gpopme;

OCYIIECTBJISATH KOCBEHHOE Pa3/IEIUTENbHOE TI0OKA3aTEIbCTRO.

Tema 4. [IpakTukym 2. CBoiicTBa coeMHeHUIl HeMeTaJL10B (3 '—l)l

1. Pemenue nskcnepuMeHTanbHbIX 3amady no teMe «lloarpynma ramorenoB». 2. Pemenue
AKCIIEpUMEHTANIbHBIX 3a7a4 1o TeMe«l loarpymnmna kucnopoaa». 3. Pemienne 3kcriepuMeHTaabHbIX
3agau no TteMme «lloarpymma aszora». 4. PemieHue SKCIEpPUMEHTANBHBIX 3a4ad IO TeMe

«[Toxarpymnmna yrnepoaa». 5. I[lonydenue, cobupanue 1 pacro3HaBaHHE T'a30B.



IIpenmeTHbIe pe3yabTAThI 00y4eHUsI

Yyamuiics X0J1KeH yMens:

oOpararscs ¢ 1abopaTOpHBIM 000OPYIOBAHUEM U HArpeBaTEeIbHBIME MPUOOPAMH B COOTBETCTBUU
C IIpaBUJIAMU TEXHUKH O€30MacHOCTH;

Ha6J'IIOZ[aTI) 3a CBOMCTBAMH HEMETAIOB M WX COGIII/IHCHI/Iﬁ N SABJICHUAMHU, IMMPOHUCXOAAIIHUMHU C
HUMU,

OTIMCHIBATh XUMHUYECKHIA IKCTICPUMEHT C IMOMOIIBIO0 €CTECTBEHHOTO (PYCCKOTO WJIH POJIHOTO)
S3bIKa U A3bIKA XUMHU,

ACJIaTh BBIBOALI 110 PE3yJIbTaTaM IMPOBCACHHOTO SKCIICPUMECHTA.

MeTanpeaMeTHbIe pe3yabTaThl 00y4eHUsI

Yyamuiics 10J15KeH ymems:

OTpPEeNATh, UCXOJ U3 y4eOHOM 3ahau, HEOOXOJUMOCTh HCIIOJIb30BaHMS HAOMIOACHUS WM

OKCIICPpUMCHTA.

1 Tlpu AByX4acOBOM IJIAaHUPOBAHUU MPOBOATCS TOJIBKO NMpaKkTU4yeckue padoTsl 1, 2 u 5.

Tema 5. O0001eHNe 3HAHUI 10 XUMHUH 32 KYPC OCHOBHOM mKoJbl. [loaroroska

K rocyaapcrseHHoi urorosoi arrecranuu (F'UMA) (10 9)

[Tepuonnueckuii 3axkoH u [lepuoauueckas cucreMa xumudeckux sneMentoB JI. 1. Menneneena.
®u3nYeCKUi CMBICI TIOPSAJIKOBOIO HOMEpa »JJEMEHTa, HOMEpPOB TIEpPHOJia ¥  TPYIIIIHL.
3aKOHOMEPHOCTH M3MEHEHHS CBOWMCTB AJIEMEHTOB M MX COCIMHEHHMHM B TIEPHOJAX U TPYIIax B
CBETE MPEACTABICHUI O CTPOCHUH aTOMOB AJIEMEHTOB.

3HayeHHE MNEPHOJUYECKOTO 3aKOHAa. BHAbl XMMHYECKUX CBSI3€H W THUIBI KPUCTAIIMYECKUX
pemieTok. B3auMocCBsI3b CTpoeHUsT B CBOMCTB BemiecTB. Kiaccudukanys XMMHYECKUX peaKIui
10 Pa3NUYHBIM MPU3HAKAM (YUCIIO U COCTAB PEarupyrouux U 00pa3yroIuxcs BEIeCTB; HaJluune
rpaHuIpl  pasznena ¢a3; TermmoBoH Ah(GEKT; H3MEHEHHUE CTEIECHEH OKHCICHHS AaTOMOB;
MCIOJIb30BaHME KaTalln3aTopa; HampaBlieHue npoTekaHus). CKOPOCTh XMMHUYECKUX peakiuid U
¢dakropbl, BrusAIMEe HAa Hee. OOpaTUMOCTh XMMHUYECKUX PEAKIHH U CHOCOOBI CMEIIeHHS
XUMHUYECKOTO PAaBHOBECHS.

[IpocTeie M crnoxkHble BemiecTBa. MeTamibl U HeMmeTasulbl. [ eHeTHYecKue psabl MeTajia,
HeMeTaula u nepexogHoro Mmetaia. OKCUIbIM  THUAPOKCHABI (OCHOBAHHUS, KHUCIOTHI,
amoTepHbIe THAPOKCHUIBI), colu. VX cocTaB, knaccuukaius 1 o0Ine XMMHIeCKre CBOMCTBA B

CBCTC TCOpHUU BHCKTPOJII/ITI/I‘-ICCKOﬁ JUCComranmu.



JINYHOCTHBIE Pe3yJIbTATHI 00y4YeHUs

Vyanuiics 10JIKeH:

3HaAMb U NOHUMAMb. OCHOBHBIE MCTOPUYECKHE COOBITHS, CBSI3aHHBIE C PA3BUTUEM XUMUHU U
oOmIecTBa; JTOCTMIKCHUS B OOJIACTH XUMHUHU M KYJIbTYPHBIC TpaaulUU (B YaCTHOCTH, HAay4dHBIC
TPaAJUIIIU) CBOEH CTpaHbI; OOIIEMUPOBBIC TOCTHUKEHHUS B 00JaCTH XUMHUH; OCHOBHBIE MPUHIIUTIIBI
Y TpaBUjIa OTHOIICHHSI K MPUPOJIC; OCHOBHI 3JI0POBOT0 00pa3a )KU3HH M 3JI0POBhECOCPETAIONINX
TEXHOJIOTHUH;

MpaBUjia TMOBEICHUS B UYPE3BBIUAWHBIX CHUTYaAllUsSIX, CBS3AHHBIX C BO3JIEHCTBHEM pPa3TUYHBIX
BEILIECTB; OCHOBHBIC MpaBa U 00S3aHHOCTH IpaKJIaHWHA (B TOM YHCIIEC YJalleToCs ), CBA3aHHBIC C
JTUYHOCTHBIM, TTPO(PECCHOHAIIBHBIM U )KU3HEHHBIM CaMOOTIPE/ICTICHUEM;

COIMATBHYIO 3HAYMMOCTh U COJIEpKaHue Mpodeccuit, CBA3aHHBIX C XUMHEH;

UCNBIMBIEAMb. TYBCTBO TOPJOCTH 33 POCCUMCKYI0 XUMHUUYECKYIO HAYKy M YBOKEHHUE K UCTOPHUHU
€€ pa3BUTHUA;, YBAXCHHUE W TPHUHATHE IOCTIDKEHWH XHUMHUU B MHUpE; JIIOOOBH K TPHUPOJE;
YBOXEHHUE K OKPYXKAIOUUM (yJalluMcs, YIUTEISIM, POIUTEISIM W Jp.) — YMETh CIyIIaTh U
CHBIIIATH MapTHEPA, MPU3HABATH MPABO KAXKJI0TO Ha COOCTBEHHOE MHEHHUE, IPUHUMATh PEIICHUS
C Y4ETOM MO3UIMIA BCEX YYAaCTHUKOB; YYBCTBO MPEKPACHOTO U 3CTETUYECKUX YYBCTB Ha OCHOBE
3HAKOMCTBA C MHPOM BEIIECTB W UX MPEBPAlICHUN; CAMOYBAXEHHWE W HSMOLMOHAJIBHO-
IMOJIOKUTEIBLHOE OTHOIIICHHE K ce0e;

npu3Haeamsp: NICHHOCTH 3/I0POBbsI (CBOETO W IPYTUX JIFOAEH ); HEOOXOUMOCTh CAaMOBBIPAKEHUS,
caMopealii3alii, CONUAIBHOTO TTPU3HAHUS;

0Cco3Haeéamb: TOTOBHOCTh (MJIM HETOTOBHOCTh) K CAMOCTOSITCIIBHBIM TIOCTYIIKaM W JICUCTBUSIM,
OTBETCTBEHHOCTh 3a MX PE3YJIbTAaThl, TOTOBHOCTh (MJIM HETOTOBHOCTH) OTKPHITO BBIPAKATh U
OTCTaMBaTh CBOIO MO3UIIMIO U KPUTUYHO OTHOCUTHCS K CBOUM IMOCTYIIKAM;

nposaeIAmMb: SKOJOTHYECKOE CO3HAHHUE; M0OpOKENaTeIbHOCTh, JOBEPHE M BHUMATEIBHOCTh K
JIOJSIM, TOTOBHOCTh K COTPYIHUYECTBY U JpYykKOe, OKa3aHHIO TOMOINM TEeM, KTO B HeH
Hy)KJaetrcs; OOOOIIeHHbIN, YCTOWYMBBIM W HM30HpaTENbHBIA TMO3HABATEIbHBIA HWHTEpEC,
WHUIMATUBY U JTIO003HATENFHOCTh B U3YUYEHUU MUpPA BEIIECTB M PEaKIUii; [1eJIeyCTPEMICHHOCTh
U HACTOMYMBOCTD B JIOCTM)KEHMHM €€, TOTOBHOCTb K MPEOJOJIEHUI0 TPYIHOCTEM;
yOeXJAEHHOCTh B  BO3MOXHOCTH  TIO3HAHHUS  TPHUPOJABI, HEOOXOTUMOCTH  Pa3yMHOTO
WCIOJIb30BaHUS JOCTHKEHUI HAYKH U TEXHOJIOTHH sl pa3BUTHS OOIIECTBA;

ymemp:  YCTAHABIMBATh CBA3b MEXAY LENbI0 H3YyYeHUS XUMHUU U TEM, A 4Yero OHa
OCYIIECTBJISIETCS (MOTUBAMU); BBIMOJIHATH KOPPUTHPYIOLIYI0 CAMOOLICHKY, 3aKIIOUaIOIIYIOCs B
KOHTpOJIE 3a TPOIECCOM U3YyUYeHUS XHMHH M BHECEHHMH HEOOXOTUMBIX KOPPEKTHUBOB,

COOTBCTCTBYIOIIUX JTAllaM U crocobam HU3YUCHUA KypCa XUMHUH; BLIIIOJHATE PCTPOCIICKTUBHYIO



CaMOOLIEHKY, 3aKIIOYAIOIIYIOCAd B OLEHKE IPOLECcCa M PE3ylbTara M3ydeHUs Kypca XUMHH
OCHOBHOM IIKOJIBL, IOJBEICHUU UTOTOB HA OCHOBE COOTHECEHUS LIEJIEU U PE3YJIbTATOB;

CTPOHUTH JKU3HEHHbIE W MpO(EecCHOHAIbHBIE IUIAHBI C YYETOM KOHKPETHBIX COLMAIBHO-
HUCTOPUYECKHUX, MOJIUTUYECKUX U SIKOHOMUYECKUX YCIIOBUI; 0CO3HABAaTh COOCTBEHHBIE LIEHHOCTH
U COOTBETCTBUE UX

IIPUHUMAEMBIM B JXKU3HHM PEUICHUSM; BECTU IUAJIOr HA OCHOBE PABHOIIPABHBIX OTHOIICHUN U
B3aMMHOI'O YBa)KCHUs; BBIACISATH HPABCTBEHHBIN aCIEKT IOBEICHHS U COOTHOCHUTH IOCTYIKH
(cBOM M Jpyrux Jojeil) U cOOBITHSA C MPUHATHIMU 3TUYECKUMHU HOPMaMHM; B IpPEJENax CBOUX
BO3MOKHOCTEH IIPOTUBOJECHCTBOBATH JEHUCTBHUSAM M BIHSHUAM, MNPEICTABISAIOIIMM YIPO3y

YKU3HH, 3JI0POBBIO0 U 0€30MACHOCTH JIMYHOCTH U OOIIEeCTBa.

Iliianupyemble pe3y/ibTaTbl 00y4eHUA:

BbInyCKHUK HAy4YUTCH:

* OIIMCHIBATh CBOMCTBa TBEPIBIX, JKUIKUX, Ta3000pa3HbIX BELIECTB, BBIIEISS HX
CYLICCTBCHHBIE IIPU3HAKHY;

* XapaKTepU30BaTh BEUIECTBA II0 COCTaBy, CTPOCHHIO M CBOMCTBAM, YCTAHABIIMBATH
IIPUYHUHHO-CIIEACTBEHHBIC CBS3U MEXKy JaHHBIMU XapaKTEPUCTHKaMH BEIIECTBA;

* PaCKpbIBATH CMBICJI OCHOBHBIX XUMUYECKHX ITOHATUHI «aTOM», «MOJIEKYJIa», «XUMHUECKUN
JIEMEHT», «IIPOCTOE BEILECTBO», «CIOXKHOE BEILIECTBO», «BAJICHTHOCTBY», UCIIOJIb3Ysl 3HAKOBYIO
CUCTEMY XUMUU;

* 1300pakaTh COCTaB NPOCTEHIINX BELIECTB C IOMOIIbIO XUMUYECKUX (OPMYIT U CYLTHOCTh
XMUMHMUYECKUX PEAKIUH C IOMOILIBI XUMUYECKUX YPAaBHEHUN;

* BBIYUCIIATh OTHOCHUTEIIBHYIO MOJIEKYJSPHYIO M MOJIAPHYIO MAacChl BEILECTB, a TaKXKE
MacCOBYIO JIOJII0 XMMMUYECKOTO 3JIEMEHTa B COCIMHEHUAX M OLUEHKM MX IPAKTUYECKOU
3HAYUMOCTH;

* CPaBHUBATh 110 COCTABY OKCHJIbI, OCHOBAHMSI, KUCIOTBI, COJIU;

* KJTacCU(UIIUPOBATH OKCU/IbI U OCHOBAHUS IO CBOMCTBAaM, KUCJIOTHI M COJIM 110 COCTaBY;

* [10JIb30BATHCS J1a00PATOPHBIM 00OPYJOBAHUEM M XUMUYECKOH MOCYA0H;

* IPOBOJIUTh HECIJIOKHBbIE XMMUYECKHE ONBITHI U HAOIIOAECHUS 32 MU3MEHEHUSIMHU CBOICTB
BEIIECTB B MpOLEcCCe HMX MpeBpalleHui; coOdrofaTh IMpaBUia TEXHUKH O€30MacHOCTH MpH

MMPpOBCACHUUN Ha6HIOHCHHﬁ " OIIBITOB;,



* pa3nMyYaTh OKCICPUMEHTAIBHO KHUCIOTHI H IIENOYH, TMOJIB3YACh HWHIAWKATOPAMH,
OCO3HaBaTh HEOOXOJAMMOCThL COONIOJCHHSI Mep Oe30MacHOCTH TpHU OOpaIIeHUH C KUCIOTaMHU U
IeTIOYaMH.

* pacKphIBaTh CMbICH nepuoandeckoro 3akona . M. Menneneesa;

* OITMCBIBATH U XapaKTEPHU30BaATh TAOIMIHYIO (POPMY IEPHOTUICSCKON CHCTEMBI XUMUYECKUX
JJIEMEHTOB;

* XapaKTepU30BaTh COCTaB AaTOMHBIX SACp M PACHPENEIICHHE YHCIa DIIEKTPOHOB TIO
AJIEKTPOHHBIM CJIOSIM aTOMOB XHMHYECKHX JJIEMCHTOB MAaJbIX IIEPUOJIOB MEPHOIMICCKON
CUCTEMBI, a TAK)KE KU M KAJIBIUS;

* pa3nMyYaTh BHJBI XUMHUYECKOH CBS3HM: HOHHYIO, KOBAJICHTHYIO TOJIAPHYIO, KOBAJCHTHYIO
HEMOJIIPHYIO U METATUYECKYIO;

* M300paXKaTh AJICKTPOHHO-UOHHBIE (HOPMYJIBI BEIIECTB, OOPAa30BAHHBIX XUMHUYCCKHUMH
CBSI3SIMH PA3HOTO BHUJIA;

* BBISIBIIATH 3aBHCHMOCTH CBOWCTB BEIIECTB OT CTPOCHHS HX KPHCTAUIMYECKUX PEIIETOK:
WOHHBIX, AaTOMHBIX, MOJICKYJIIPHBIX, METAJUTMYCCKHUX;

* XapaKTepU30BaTh XUMHYECKHE D3JIEMEHTHl M WX COCJAWHCHUS HAa OCHOBE ITOJIOKCHHUS
AJIEMEHTOB B TIEPUOJMUECKON CUCTEME U 0COOCHHOCTEH CTPOCHHUS MX aTOMOB;

* XapaKTepU30BaTh HAYYHOEC W MHUPOBO33PEHYECKOE 3HAYCHHUE TEPHOIMUYECKOTO 3aKOHA U
MEePUOANYECKON CHCTeMBbl xuMuuyeckux odnemeHToB . . MenpaeneeBa; © 0OBSCHATH CYTh
XUMUYECKUX MPOIIECCOB U MX MPUHIMITHAIEHOE OTIHYUE OT PU3HUECKUX;

* HA3bIBaTh MIPU3HAKU U YCIOBHS MPOTEKAHMS XMMUYCCKUX PEAKIIHIA,

* YCTAHABJIMBATh MPHUHAIICKHOCTh XHUMHUYECKOW PEAKIMUA K OINPENeIEHHOMY THITY II0
OJTHOMY M3 KJacCH(UKAIMOHHBIX NMPU3HAKOB: 1) M0 YHCIy W COCTaBy HMCXOIHBIX BEIIECTB U
NPOJYKTOB peakiuu (peakluu COCAMHEHUS, pa3JIoKEHUs, 3aMelleHus W OoOMeHa); 2) Mo
BBIJICJICHUIO WJIM TIOTJIOMICHHIO TEIJIOTHl (PEaKIMU HSK30TCPMHUYECKUE W SHIAOTEPMHUECKHE);
3) M0 WM3MEHEHWIO CTENEHEeW OKUCIICHHS XUMHYECKHX 3JEMEHTOB (PEakKiMh OKHUCIUTEIbHO-
BOCCTAHOBHTEJIbHBIC); 4) TI0 0OPaTUMOCTH Iporiecca (peakiuu oOpaTUMbIE K HEOOPAaTUMBIC);

* COCTaBJISTh YPABHEHHS SJICKTPOJIMTHYCCKOW IUCCOIUAIIMU KHCJIOT, IIEJIOYEH, COJICH;
MOJIHBIE M COKpAalIEHHbIE MOHHBIE YpaBHEHHs peakluii oOMeHa; YpaBHEHHs] OKHCIUTENIbHO-
BOCCTaHOBUTEJHHBIX PEAKIUH;

* IPOTHO3UPOBATH MPOJYKTHl XUMUYECKUX peakuuil Mo (GopmyrnaM/Ha3BaHUSM HCXOIHBIX
BEIIECTB; ONPEAETATh NCXOAHBIE BellecTBa Mo (opMylaM/Ha3BaHUSAM MPOJAYKTOB PEaKIIHH;

* COCTaBJISITh YPaBHEHHsI PEAKIIHM, COOTBETCTBYIOIIUX IMOCIEIOBATEILHOCTH («IIETIOYKE)

npeBpameHMﬁ HCOPTaHNYCCKUX BCHICCTB PA3JIMYHBIX KIIACCOB;



* BBIBJIATD B IIPOLIECCE OSKCIIEPUMEHTA IPU3HAKH, CBMJIETENILCTBYIOIIME O IPOTEKAHUU
XUMHUYECKON PEAKIINY;

* [IPUTOTOBJIATH PACTBOPBI C OIPEAEIEHHON MaCCOBOU J10JIEH paCTBOPEHHOIO BEILIECTBA;

* OIIPENIENSITh XapaKTep Cpeabl BOAHBIX PAaCTBOPOB KHUCIOT M IIENOYEH MO HM3MEHEHHUIO
OKpPAaCKH MHJIMKATOPOB;

* IPOBOJUTh KaueCTBEHHBIE PEAKIMH, MOATBEP)KIAIOIINE HAIWYUE B BOJHBIX PacTBOpax
BEILECTB OT/EJIbHBIX HOHOB

* ONpENeNsTh MPUHAIIEKHOCTh HEOPraHMYECKHUX BEIIECTB K OJHOMY W3 HU3YYEHHBIX
KJIACCOB/TPYIIIT: METAJJIbl U HEMETAJUIbl, OKCH/JIbl, OCHOBAHUS, KUCJIOTHI, COJIU;

* COCTaBJISITH (POPMYJIBI BEIIECTB 110 UX HA3BAHUSM;

* OIIpENIENISITh BAJIGHTHOCTh U CTEIIEHb OKUCIIEHHUS 3JIEMEHTOB B BEILIECTBAX;

* COCTaBJIATh (HOPMYJIbI HEOPraHMYECKUX COEAMHEHMH MO BaJEHTHOCTSIM M CTENEHSM
OKHCJICHUS JIEMEHTOB, a TaKXKe 3apsi/laM HOHOB, YKa3aHHBIM B TaOJIUIE PACTBOPUMOCTU KHUCIIOT,
OCHOBAHWI U COJICH;

* O0BSICHATh 3aKOHOMEPHOCTH W3MEHEHUs (DU3MUECKUX M XUMHUYECKUX CBOMCTB MPOCTHIX
BELIECTB (METAJUIOB M HEMETA/NIOB) M MX BBICHIMX OKCHIOB, OOpa30BaHHBIX 3JIEMEHTaMH
BTOPOTO U TPETHETO MEPUOJIOB;

* Ha3bIBaTh OOIIME XMMUYECKHE CBOMCTBA, XapaKTepHbIE AJIS TPYII OKCUAOB: KMCIOTHBIX,
OCHOBHBIX;

* Ha3pIBaTh OOIME XMMHMYECKHE CBOWCTBA, XapaKTEpHbIE I KakXIOro M3 KIAcCOB
HEOPraHMYECKUX BEILECTB: KUCIOT, OCHOBAaHUH, COJIEH;

* IPUBOJUTH  IIPUMEpPBl  peakUui,  MOATBEPKIAIOIIMX  XUMHUYECKHE  CBOMCTBa
HEOPraHMYECKUX BEILECTB: OKCUIOB, KUCIOT, OCHOBAaHUH U COJIEH;

* OIIPENENATh BEIECTBO-OKUCIUTENIb UM BEIIECTBO-BOCCTAHOBUTENIb B OKUCIHTEIBHO-
BOCCTaHOBUTEJIbHBIX PEAKLUAX;

* COCTaBJIATh OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIA OanaHc (Ul M3YYEHHBIX PEaKIMid) 1o
IIPEIUI0OKEHHBIM CXEMaM peaKLui;

* IPOBOJIUTH JIA0OPATOPHBIE OMBITHI, NOATBEPXKJIAIOIINE XUMHUECKHE CBOMCTBA OCHOBHBIX

KJIaCCOB HECOPraHNYCCKUX BCHICCTB,

BoinyckHuk nosiyuum 603mMO0MNCHOCHIb HAYUUMBCA:
* 2PAMOMHO 0OPAUAMBCSL C BEUECMBEAMU 8 NOBCEOHEBHOU HCUSHU,
* 0CO3HABAMb HEOOXOOUMOCMb COONOOEHUS NPABUTL IKONO2UYECKU DE30NACHO020 NOBeOeHUs

8 OKpyicarowell npupooHol cpede;



* NOHUMAMb CMbICI U HeoOXo0UMOCmb COONI0OeHUsT NPEeOnUcCanull, npeodnazaemvix 6
UHCMPYKYUAX NO UCNONb308AHUIO TEKAPCNE, CPEOCME ObIMOBOU XUMUU U OP.;

* UCNONIL308aMb  NPUOOPEeMEHHbIE  KNI0Yegble  KOMNEeMEHMHOCMU NPU  GbINOJHEHUU
UCCe008aMeNbCKUX NPOEKMO8 NO U3YYEHUI0 CBOUCME, CNOCOD08 NOJYYeHUsl U PACNO3HABAHUSA
geujecms;

* pazeugams KOMMYHUKAMUBHYIO KOMNEMEHMHOCMb, UCHONb3YS CPeOCm8d YCMHOU U
NUCbMEHHOU KOMMYHUKAUUU Npu pabome ¢ meKcmamu yyeOHuKka u OONOJHUMENTbHOU
JUMepamypotl, CnpagouHbIMU MadIUYAMU, NPOAGIAMb 20MOBHOCMb K YBANCEHUI) UHOU MOYKU
3peHusi npu 00CYHCOeHUU Pe3yTbIMAmOo8 8bINOIHEHHOU pabomul,

* 00bEKMUBHO OYeHUBamsv UHGopmMayuro o0 Gewjecmeax U XUMUYECKUX Npoyeccax,
KPUMUYeCcKy OMHOCUMbCA K NCeBOOHAYYHOU UHoOpmMayuu, HedoOpOCO8eCmHOU peKiame,
Kacaroweucs UCNoIb308AHUS PA3TUYHBIX 8EUeCma.

* 0CO3HABAMb 3HAYEHUE MeopPemudecKux 3HAHUll 08 NPAKMUYECKOU OesmenbHOCU
yenosexa,

* OnuUCLIBAMb U3YUEHHble 00bEKMbL KAK CUCMEMbL, NPUMEHSS JI02UKY CUCMEMHO20 AHATU3A,

* NPUMEHSAMb  3HAHUA O 3AKOHOMEPHOCMAX NepUOOUHEeCKOU CUCMeEMbl  XUMUYECKUX
IIEMEHMO8 015l 0OBACHEHUsL U NPeOBUOCHUSI CEOLUICME KOHKPEMHbIX 8eUecms;

* pazeugams UHOOPMAYUOHHYIO KOMNEMEHMHOCIb NOCPEOCMBOM VenyOieHus 3HAHutl 00
UCMOPUY CMAHOBIeHUSL XUMUYECKOU HAYKU, €€ OCHOBHBIX NOHAMULL, NEPUOOULECKO20 3aKOHA KAK
00HO20 U3 BANCHEUWUX 3AKOHO8 NPUPOObL, A MAKICE O COBPEMEHHBIX OOCMUNCEHUSX HAYKU U
MEXHUKU.

* COCMABIAMb MONEKYJISPHbIE U NOJIHbIE UOHHbIE VPABHEHUsl N0 COKPAUJEHHBIM UOHHbIM
VDABHEHUSIM,

* IPUBOOUMb NPUMEPLL PeaKyull, NOOMBEPIHCOAIOWUX CYUIeCMBOBAHUE B3AUMOCEIAZU MENCOY
OCHOBHbIMU KLACCAMU HEOPSAHULECKUX 8EUYeCmE;

* IPOCHO3UPOBAMb  PE3YIbMAaAmbvl  8030€UCMEUS  PA3TUYHBIX  (DAKMOPO8 HA U3MEHeHUe
CKOPOCMU XUMUYECKOU PeaKyuu,

* IPOCHO3UPOBAMb  PE3VIbMAmMbl  8030€UCMBUsL  PA3IUYHBIX (DAKMOPO8 HA  CMeWeHuUe
XUMUYECKO20 PABHOBECUSI.

* IPOCHOZUPOBAMb XUMUYECKUE CEOLICMBA BEUeCE Ha OCHOBE UX COCMABA U CIPOEHUSL,

* IPOCHO3UPOBAMb ~ CNOCOOHOCMb — BeWecmed  NPOsGISIMb — OKUCTUMETbHbIe — UTU
B0CCMAHOBUMENbHBLE CEOUCMBA C YYEMOM CHeENneHell OKUCIeHUs. JJIeMEHMO08, X00AWUX 8 e20
cocmas;

* BbIAGIAMb CYWECNBOBAHUE 2EHEMUUECKOU B3AUMOCBA3U MeNHCOY BeueCmeamu 8 paoy:

npocmoe 8eujecmeo — OKCU0 — 2UOPOKCUO — COlb;



® OpP2cAHU306blEBAMD, npoeodumb Y4eHuveckue npoexkmsl no UCCNIE00B8AHUIO  CBOUCME

eewuecms, UMernnwux 6Al30CHoe npaKkmuiyecKkoe 3naderHue.

Onucanue yqeﬁﬂo-MeTogmquKoro U MaTEPUATBbHO-TEXHUIECCKOI'0 odecneyeHus

YueOHO — MeTOAMUYECKOE 00ecTeueHne

1.IlpumepHast mporpaMMa OCHOBHOTO 00I11er0 00pa30oBaHus 0 XUMHH (0a30BbIN YPOBEHbD);
2.ABtopckas mporpamma O.C.I'abpuensina, coorBercTBytomas denepaibHOMY
lNocynapcTBeHHOMY 00pa30BaTEILHOMY CTaHAAPTY OCHOBHOTO 00111ero 00pa3oBaHus 1
nomymieHHass MuHHUCTEpCTBOM 00pazoBaHus U Hayku Poccuiickoit deneparuu
(O.C.I'abpuensu [Iporpamma kypca xumuu Ji1st 8-9 kitaccoB 00111€00pa3oBaTEIbHBIX
yupexaenuit / O.C.I'abpuensn. — M.: Jlpoda, 2012r.).

3.Tabpuensn O. C., Ocmpoymog 1. I'. HactonbHast KHUTa yIuTEISA. XUMHSL. 9 K 1.
Metoandeckoe mocodue. — M.: JIpoda, 2010r

4. Xumus. 9 k 1n1.: KorrposnbHabie 1 ipoBepodHbIie padboTh Kk yueoHuky O. C. ['abpuensna
«Xumus. 9/ O. C. T'abpuensn, [1. H. bepeskun, A. A. Ymakosa u ap. — M.: JIpoda, 2009r.
S.I'abpuenan O. C., Ocmpoymos U. I'. Izydaem xumurio B 9 K J1.: JIugakTHIECKHUE MaTePHAITHI.
— M.: bimk mmroc, 2009r.

6./ aopuenan O. C., lwykosa A. B. Pabouas terpanp. 9 x 1. K yuebnuky O. C. ['abpuensaa
«Xumus. 9. — M.: Ipoda, 2012r.

1.I'abpuenan O. C., Bockobounukosa H. [1. Xumusi B TecTax, 3anadax, YIPaKHCHHIX. 8—

9 k1. — M.: [Ipoda, 2009r.

MarepuajJbHO-TeXHHYECKOE ofecreveHne:
B KOMIUIEKT TeXHUYECKUX U WH(GOPMAIIMOHHO-KOMMYHHKATUBHBIX CPEJICTB OOYUCHUS
BXOJIAT: ammaparypa Ui 3aliceid i BOCHPOM3BEACHUS ayauo- | BUACOMH(OpMAIUH,
KOMIIBIOTEP, MYJIbTHME/IHA TIPOCKTOP, JOCKA C HHTEPAKTUBHOM MPUCTABKOM, KOJUICKIIUS MeHa-

pecypcoB, BbIxoJ B MIHTEepHET.

Hamypansusie 06vexmut



HarypanbHable 00BEKTHI, HCHOJIb3yeMble B OOYYEHUH XHUMHH, BKJIIOYAIOT B Ce0sl KOJUICKLIUU
MUHEpAJIOB M TOPHBIX MOPOJ, METAJUIOB M CIUIABOB, MUHEPAIbHBIX YAOOpEHHi, IutacTMacc,
Kay4yKOB, BOJIOKOH U T. [I.

O3HakomileHHE ydJamuxcsi ¢ o0pa3laMy MCXOJHBIX BEIIECTB, IMOJIYIIPOIYKTOB M TOTOBBIX
M3JIENTUI TO03BOJISET TMOJIyYUTh HArJSIIHOE MpPEICTaBICHWE 00 ITHX MaTepHaiaxX, UX BHEIIHEM

BHUJIC, & TAK)KE O HEKOTOPHIX (PU3NIECKUX CBOMCTBAX.

Xumuueckue peakmuevl u mamepuanvl
OOpaiieHue co MHOTHMH BEIIECTBaMH TpeOyeT CTpOroro COOJIIOACHUSI MPABHII TEXHUKH
0€301acHOCTH, OCOOCHHO TIPU BBHIMIOJHEHHWU OTBITOB CAaMUMHU ydarumucsa. Bce HeoOxomumblie

MCPBI MPEAOCTOPOIKHOCTHU YKA3aHbI B COOTBECTCTBYIOIIUX JOKYMCHTAaX U HHCTPYKIHAX.

Xumuueckasa nadopamopnan nocyoa, annapamsl u npudopsl

Xumudeckas mocy/ia moapa3aesisieTcsl Ha JIB€ TPYIIIBL: /TSl BBHITIOJIHEHHS ONBITOB yJaIlIUMUCS
Y IEMOHCTPAIIMOHHBIX OIBITOB.

[Tpubopsl, ammapaTel U yCTAHOBKH, MCIOJIb3yeMble HA YpPOKaX XHUMHH, MOAPA3ICISAIOT Ha

OCHOBC IMPOTCKAIOIINX B HUX (1)1/131/II—IGCKI/IX U XUMHWYECKHUX .

Mooenu

OO0beKkTaMU MOJIEIMPOBAHUS B XUMUU SIBJISIOTCSI aTOMBI, MOJIEKYJIbl, KPUCTAILIBI, 3aBOJICKUE
anmnaparthl, a TaK)Ke MPOUCXOISIINE MTPOLIECCHI.

B npenogaBaHuMM XMMHMM UCHOJB3YIOTCS MOJEIM KPUCTAIIMYECKUX PEIIETOK aiMasa,
rpaduTa, cepsl, hochopa, okcuaa yriepona(ly), mopapeHHOU cod, JIbaa, HOa, Kene3a, MeJIH,
Marausi, Habopbl MOJIEJIEi aTOMOB JIJIs1 COCTaBJICHUS IAPOCTEPKHEBBIX MOJIENIEH MOJICKYII.

Yueonwvie nocoous na neuammnoit ocnoge

B mpouecce o00ydeHHMs XMMHHM HCIOJB3YIOTCS CIEIyIOIIME TaOIUIbl MOCTOSHHOTO
skcrioHupoBanus: «llepuonnueckas cucrema xumuueckux siemeHtoB JI.MI. MenneneeBay,
«Tabmuua pacTBOPUMOCTH KHUCJIOT, OCHOBAHMH U COJ€i», «DIEKTPOXUMUUYECKUN Psif
HaMpPsLKEHUN MeTalsioB», «KpyroBopoT BeLIECTB B MPUPOE» U JIP.

Jlnsg  opraHu3allid  CaMOCTOSITENIFHOW paboThl OOy4aromUXcs Ha YypPOKaX MCHOIB3YIOT
pazHooOpa3Hble AUIAKTUYECKHE MaTepUalbl: TeTpaJd Ha TEYaTHON OCHOBE WM OTIENIbHBIE
pabounie JIHUCTHI — HWHCTPYKLWHU, KAPTOUKH C 3aJaHHSIMU PA3HOW CTEMEHU TPYIAHOCTH st

HU3YUCHUA HOBOTO MaTc€purajia, CaMOIIPOBCPKHU U KOHTPOJIA 3HAHUI yJqaluiuxcs.

Jlnst oGecrieyeHus 6€30MacHOro TpyAa KaObWHEeTe XMMHU UMEeTCs:
® TIPOTHBOIOXKAPHBIH HHBEHTAPb

® AanTCUKy C H3.60p0M MCIUKAMCHTOB U NICPCBA30OYHLIX CPCICTB,



® HMHCTPYKLHUIO 110 NIpaBUjIaM 0€30MacHOCTHU TpyAa Ul 00yqaromIuX Csl

® KypHaJ PEeTUCTPAIH HHCTPYKTAXXKa MO MpaBHIIaM O€30MaCHOCTH TPY/a.



