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IMosicuuTenbLHAA 3aMMCKA

Pabouas mporpamMma mo xumMuM s 9 Kiacca COCTaBI€HAa HAa OCHOBE CIETYOLIMX
HOPMAaTHUBHO-IIPABOBBIX IOKYMEHTOB:

1. ®enepanbHBIi TOCYJApCTBEHHBII 00pa30BaTENbHBIN CTAHAAPT OCHOBHOT'O OOIIETO
o0pa3oBaHMs, YTBEpXkKAEH MpUKa3oM MuHUCTEpCTBA OOpa30BaHUS M HAYKH
Poccuiickoit @enepanuu ot 17.12.2010 r. Ne 1897.
3akoH Poccuiickoii @enepannu «O06 oOpazoBaHum» (CTaThs 9)
VYu4eOnsiit mman MKOYVY T'oproBoasHoBckas OL Ha 2021-2022 y4.rox.
ITpuMepHOI TporpaMMbl OCHOBHOT'O 0011ero 00pa3oBaHus 10 XUMHUU
[Tporpammel k YMK O.C. I'abpuensna Xumus 8-11 knaccel
CopnepxaHue IPOrpaMMbl HaIIPaBJICHO HAa OCBOCHUE 3HAHMM M Ha OBJIAJCHME YMEHHSMH Ha
0a30BOM YpOBHE, YTO cOOTBeTCTBYeT OOpa3zoBaresbHON MporpamMme miKkoiabl. OHa BKIIIOYAET BCE
TEMbI, HPEIYCMOTPEHHBIE (eepanlbHbIM TOCYAAPCTBEHHBIM 00pa30oBaTeIbHbBIM CTaHIAPTOM
OCHOBHOT'O 001IIero 00pa3oBaHMs M0 XMMUHU M aBTOPCKOW MPOTPaMMOil yueOHOT0 Kypca.
ITporpamma kypca «XUMHM» IIOCTPOEHA HA OCHOBE CIIMPAJIbHOM MOZEIH, IIPEyCMaTPUBAIOLIEH
IIOCTEIIEHHOE pa3BUTUE M YIIyOJeHHE TEOPEeTUYECKUX NPEACTaBICHUH NpU JIMHEWHOM
03HAaKOMJICHHUH C SMIIMPUYECKUM MaTEPUAIIOM
B npenmerax ecrecTBEHHO-MAaTEMaTHYECKOrO IMKJIA BEAYIIYIO pOJIb UIPaeT IO3HaBaTelbHas
JeSITeIbHOCTh W COOTBETCTBYIOLIME €Il IO3HaBaTelbHbIC YydeOHble JeilcTBui. B cBs3u ¢
STHUM OCHOBHBIMHM LeJSIMU 00y4eHHsI XUMUU B OCHOBHOM IIKOJIE SIBJISIOTCS:
1) ¢opmupoBanue y oOydarolMXCs YMEHMs BUIETh M IOHMMAaTh LIEHHOCTh 0Opa3oBaHus,
3HQUUMOCTh ~ XMMMUYECKOTO 3HaHMsl JUId KaXJ0ro 4YeloBeKa HE3aBUCHUMO OT  €ro
npodeCCHOHATIBHON  JIEATENIbHOCTH; yMEHHMs pa3iauuyaTb (akTbl M OIEHKH, CpPaBHHUBATh
OLICHOYHbIE BBIBOJBI, BHUAETb HX CBS3b C KPUTEPUSIMH OLIEHOK M CBS3b KPUTEPHUEB C
OTpeNIelIEeHHOW CHUCTEeMOM LeHHOCTeH, (opMynupoBaTb U OOOCHOBBIBaTH COOCTBEHHYIO
MO3UIHIO;
2) ¢dopmupoBaHHe y OOY4YaIOUIMXCS IIEIOCTHOTO IMPEJICTABICHUS O MHUpPE M pPOJM XHMHUHU B
CO3/1aHUH COBPEMEHHOMN €CTECTBEHHO-HAyYHOW KapTHHBI MHUpa; YMEHUS OOBSACHATh OOBEKTHI U
MIPOLIECCHl  OKPYXKAIOIIEH JEUCTBUTEIBHOCTH — IPUPOAHOM, COLMUAIBbHOM, KYyJIbTYPHOU,
TEXHUUYECKOMI CpeJbl, HCIIOJIB3YS TUISt 3TOrO XUMHYECKHE 3HAHUS;
3) mnpuoOpereHre OOyYalOIIMMUCS OIBITa PAa3HOOOPA3HOM JEATENBbHOCTH, MO3HAHUA U
CaMOIIO3HAHUS; KIIOYEBBIX HABBIKOB (KIFOYEBBIX KOMIIETEHTHOCTEH ), UMEIOIINX YHUBEPCAIbHOE
3HaYeHHE MJIS Pa3IUYHBIX BHUJIOB JIEATEIILHOCTH: PpEIIeHUs NpoOjieM, NPUHATHS pelieHHH,
MoMcKa, aHalIu3a U 00paboTKu MHPOpMAIMM, KOMMYHHUKATHBHBIX HABBIKOB, HaBBIKOB
U3MEpPEeHU, COTpYAHUYECTBA, 0€30MacHOr0 0OpaIleHHs C BEIIECTBAMU B ITOBCETHEBHOM JKU3HU.
3agauaMu u3yuyeHusi yueOHOro npeamera « XumMus» B 9 kiacce sSBISIOTCS:
ydeOHbIe: (OpMUpPOBaHUE CUCTEMBI XUMHUYECKHUX 3HAHUU KaK KOMITOHEHTa
€CTECTBEHHOHAyYHOU KapTUHBI MUPA;
Pa3BUBaOLIUeE: PAa3BUTHE JMYHOCTH OOYYAIOIIUXCS, MX HHTEUIEKTyalbHOE M HPABCTBEHHOE
COBEpUIEHCTBOBAHUE, (POPMUPOBAHUE Y HUX T'YMAHUCTHUECKUX OTHOLIEHUH MU HKOJIOTUYECKU
1es1eco00pa3HoOro MOBECHUS B OBITY U B TPY/IOBOU JAEATEIbHOCTH;
BOCNUTaTe/bHbIe: GopMUpOBaHHEe yMeHHIl Oe3omacHOro oOpamieHusi C  BellecTBaMH,
UCTIOJIb3yEeMBbIMHU B TIOBCEHEBHOM >KM3HU; BBIPA0OTKA MOHUMAHHUs OOLECTBEHHON MOTPEeOHOCTH
B Pa3BUTUU XUMUH, a TaKke (GOPMUPOBAHHE OTHOUICHHS K XMMHUHU KaK K BO3MOXHOW 00J1acTH
Oyay1iei MpakTHYeCKO NesITeTbHOCTH.

OO0mas xapakrepucTuKka yueOHOro npeamera « XUMHsD)
B cootBercTBrM ¢ DenepanbHbIM rOCYA1apCTBEHHBIM 00pa30BaTeIbHBIM CTAaHJAPTOM OCHOBHOTO
oOmiero o0Opa3oBaHMs ydalllMecs JOJDKHBI OBJAJeTh TAKMMHU I03HABATENbHBIMU Y4eOHBIMHU

Sk w
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NeHCTBUSAMH, KaKk yMeHHe (HopMynupoBaTh NpoOjeMy M TUIOTE3y, CTaBHTh LETH U 3a/a4H,
CTPOUTH IIJIaHbI JOCTHKEHUS LIEJIEH U PELICHHs NOCTaBICHHBIX 3a/1a4, IPOBOAUTH YKCIIEPUMEHT
Y Ha €r0 OCHOBE JI€JIaTh BBIBOJBI U YMO3AKIIIOUEHUs, IPEACTABIIATh UX U OTCTAUBaTh

CBOIO TOUYKY 3peHus. Kpome 3TOro, yuammuecs NOJDKHBI OBJIAACTh IPUEMaMH, CBS3aHHBIMHU C
OIPEIEICHUEM IIOHATUM: OrpaHUYMBATh HUX, OIMCHIBATh, XAPAKTEPU30BaTh M CPAaBHUBATH.
CnenoBarenbHO, IIPU HW3YYEHHH XMMHHM B OCHOBHOM IIKOJIE y4allMecs IOJDKHBI OBJIAJETh
y4€OHBIMU  JIEHCTBUSMH, T[O3BOJISIIOIIMMHM MM JOCTUYb JIMYHOCTHBIX, IPEIAMETHBIX U
MeTaIpeIMETHBIX 00pa30BaTeIbHbIX PE3YIbTATOB.

[Ipennaraemas mporpaMMa MO XMMHHM PAacKpBIBACT BKJIAJ Y4eOHOrO IpeAMeTa B JOCTHIKEHHE
1esiell OCHOBHOIO 00wiero oO0pa3oBaHMsA M OIpPENeNseT BaKHEHIINE coJlepKaTelbHble JMHUU

npeaMera:
- BelIeCTBO — 3HAHUSA O COCTaBE W CTPOCHUM BEUIECTB, MX BAXHEHUIMX (U3UYECKUX U
XUMHYECKHX CBOMCTBAX, OMOJIOTHYECKOM JIeNCTBUM,

XHMHUYecKasi peakius — 3HAHUSA 00 YCIOBHSIX, B KOTOPBIX IPOSIBISIOTCS XUMUYECKHE
CBOMCTBA BEILIECTB, crocobax YIPABIICHUS XUMUYECKUMH IIpOLIECCAMU;
- IPUMEHEHHe BelIeCTB — 3HAHUS M OIBIT IMPAKTUYECKOW JEATEIbHOCTH C BEIICCTBAMM,
KOTOpBIC HambOOJIee YacTO YIOTPEOISIOTCS B IMOBCEAHCBHOW >KM3HH, INIMPOKO WCIOJB3YIOTCS B
MIPOMBIIIUICHHOCTH, CEIIbCKOM XO03SHUCTBE, Ha TPaHCIOPTE;
* I3bIK XMMHMH — CHCTEMa BAXXHEHIIMX TMOHSATUH XHUMHHU M TEPMUHOB, B KOTOPBIX OHHU

OTHMCBIBAIOTCS, HOMEHKJIATYypa HEOPTraHWYCCKHUX BEIIECTB, T. €. WX Ha3BaHUA (B TOM YHUCIC U
TPUBHUAIBHBIC), XUMHUYECKHE (DOPMYIIBI U YPABHECHHSI, a TAK)KE IIPaBHIIa TiepeBoaa HHpopMammu ¢
€CTECTBEHHOT'O SI3bIKa Ha SA3bIK XUMHUU U 00pATHO.

[Ipu otGope conep:kaHusi, KOHKPETU3IUPYIOLIETO MPOrPAMMYy, YUUTHIBAIIOCH, YTO Mepe] 00mnM
oOpa3oBaHHMeM HE CTOMT 3afadya MNpo(ecCHOHANBHOM MOATOTOBKM OO0y4aroumxcsa. ITO
OMPENIETUIO TIOCTPOEHUE Kypca Kak OOIIEKYyJIbTYpPHOIO, HAIpPaBJICHHOTO, MPEXIE BCEro Ha
dbopMupoBaHHE U pa3BUTHE HUHTEpeca K WM3YYCHHIO XHMHUHU. YUTE€HAa OCHOBHas OCOOEHHOCTH
MOJPOCTKOBOTO BO3pacTa — HAYaJIO MEpexXoJa OT JAETCTBAa K B3POCIOCTH, KOTOPBIA XapaKTe-
pHU3yeTcs pa3BUTHEM MO3HABATENBHOM cephl.

Ha sTane ocHoBHOrO 00111€T0 CpeTHETO 00pa30BaHUS MTPOUCXOAUT BKIIOYCHHE 00YUYaIOIIUXCS B
MPOEKTHYKD M HCCIENOBATEIbCKYIO JEATENBHOCTh, OCHOBY KOTOPOM COCTaBJISAIOT TaKHUe
YHUBEpCAIbHBIE yUYeOHbIE NEUCTBHS, KaK YMEHHE BHJIETh MPOOJIEMBI, CTAaBUTh BOMPOCHI, KJac-
cuuIMpoBaTh, HAOIIOAATh, MPOBOAUTH AIKCHEPUMEHT, JIelaTh BHIBOJBI U yMO3aKIIIOUEHUS,
OOBSICHATH, JOKa3bIBaTh, 3AIMINATh CBOM HJEH, JaBaTh ompeneiacHus noHatusMm. Croma xe
OTHOCATCSI TPUEMBI, CXOAHBIE C OIPEACICHUEM IIOHATHM: OIKMCAHUE, XapaKTEpHUCTHKA,
pa3bACHEHHE, CpaBHEHHE, paznuueHue. DOpPMHUPOBAHHE OSTUX YHUBEPCAIBHBIX YUEOHBIX
JEUCTBUMA HA4YMHAETCs eu€ B HAYaJIbHOM IIKOJIE, a B KypC€ XUMHUHU OCHOBHOM IIKOJIBI
MIPOUCXOJIUT UX Pa3BUTHE U COBEPIIEHCTBOBAHUE. B CBA3M € 3TUM pe3epBHBIC YACHI ITITAHUPYETCS
UCIIONb30BaTh Ha (opMHpOBaHME U pPA3BUTHE YMEHUN MPOEKTHOW M HCCIEeI0BATENIbCKON
JeSTeTLHOCTH, YMEHUE BHJIETh MPOOJIEMBI, IeJIaTh BEIBOIBI M YMO3AKIFOUCHHUS.

MecTto y4eOHOr0o npeaMera B y4eOHOM ILJIaHE

OCOOCHHOCTBIO COJEP)KaHMUS Kypca «XUMHs» SBISIOTCS TO, YTO B 0a3MCHOM ydeOHOM
(oOpa3oBarenbHOM) IUIaHE OSTOT NPEAMET TMOSBISAETCS IMOCICIHUM B pAAY H3Y4YEHUs
€CTECTBEHHOHAYYHBIX TUCHUIUIMH. [laHHas HEOOXOJMMOCTh OCBOEHMSI OOBSCHSETCS TEM, YTO
MIKOJBHUKHM JIOJDKHBI 00JajaTh HE TOJBKO OMNpPEIEeNEHHBIM 3allacoM  IpeBapUTEIbHbIX
€CTECTBEHHOHAYYHBIX 3HaHUN, HO U IOCTATOYHO XOPOIIO Pa3BUTHIM aOCTPAKTHBIM MBIIUICHUEM.
VYyamumucst y)xe HaKOIUICHBI 3HAHUS MO0 CMEXHBIM JAMCHUUIUIMHAM IMKJIA: OMOJIOTHH, (PU3HKH,
MaTeMaTuKu, reorpadun, cHOPMHUPOBAIUCH YMEHHUS AaHAIM3WPOBATh, BECTH HAOIIOJCHUS,
CpaBHUBATh 0OBEKTHI HAOIIOICHUS.

B cooTrBeTcTBHM ¢ y4eOHBIM IUIAaHOM Ha M3y4y€HUE XUMHUHM B 9 Kilacce OTBOJIUTCS 2 yaca B
Henenmo, 70 4acoB B roji, P HOPMAaTHUBHON MPOJOIDKUTENBHOCTH y4eOHOro roga 35 yueOHBIX
Helenb. B COOTBETCTBHM CO CIIOKHMBIIEHCS NPAKTUKOW OpraHU3aIMM OCHOBHOTO OOIIEro
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oOpa3oBaHusi B  00pa3OBaTENbHBIX  YUYPSKICHHSIX  OO0IIero oOpa3oBaHHsA  pealbHas
IPOJOJKUTEIBHOCTh Y4EOHOIO T0/1a MEHbIIE HOPMATUBHOW M cocTaBiseT 34 yyeOHble HEJEINH.
Takum oOpa3om, Bpems, BblienseMoe pabounMu y4eOHBIMU IUTAHAMH HA W3yY€HUE XUMHH B 9
KJIacCe Ha IMpaKTUKE paBHO 68 yacam.

C y4eéroM Hen30eXHBIX OTEPh YIEOHOTO BPEMEHH, BBI3BIBAEMBIX PA3IIMYHBIMU OOBEKTHBHBIMU
OpUYMHAMH, a TaKKe HEO0OXOAMMOCTH BBIJEICHMs JONOJHUTEIBHOIO BPEMEHU Ha H3y4YeHHE
OTJENIBHBIX BOIPOCOB Kypca XMMHUHU MPOrPaMMOK MPEeayCMOTpPEeH OOJNBIION 00BEM pe3epBHOTO
BPEMEHHU -6 4aCoB.

IIporpammoin peyCMOTPEHO IIPOBEICHHUE:

KOHTPOJIBHBIX paboT — 4,

NPaKTUYECKUX paboT — 7 4acos.

Cpok peanu3zany IporpaMMbl — OAMH y4eOHBIH Tof.

®opMbl, METOABI U CPEICTBA 00yUEHUS, TEXHOJIOTHH
B AJaHHOM KJIacCe BCAYHIMMHU METOJaMH O6y‘-IeHI/I$I MNpeaAMCETY SABJIAIOTCA: 00BSCHUTEIBHO-
WUTIOCTPATUBHBINA U PENIPOIYKTUBHBIN, XOTS UCIOIb3YETCA U YaCTUYHO-TIOMCKOBBINA. Ha ypokax
HCIOJIB3YIOTCA 3JIEMCHTHI CJIICAYIOIIUX TEXHOJIOTHH: TUYHOCTHO -OPUCHTUPOBAHHOC 06yquHe,
oOydeHue ¢ mpuMeHeHneM onopHeix cxeM, KT, npoekTHas 1esTenbHOCTb.
Hcnonp3ytorcest cnepyromme (Hopmbl 00ydeHHs: ydeOHBIE 3aHATHS, SKCKYPCHUH, HAOIIOJCHHS,
OTBITHL, SKCIEPUMEHTHI, paboTa ¢ y4yeOHOW U JIOTMOJHHUTEIHHOW JUTEpaTypoil, aHaju3,
MOHMTOPHHTI, HCCIEA0BaTeIbCKas paboTa, mpe3eHTauus. OnpeneneHHoe MECTO B OBJIAJAECHUU
JaHHBIM KYPCOM OTBOJUTCS CaMOCTOSITENIbHOM paboTe: MOATOTOBKA TBOPUYECKUX pPadoT,
cooOteHui, pedepaTos.

DopMbI IPOMEKYTOYHOM M UTOTOBOM aTTecTalluu
[TpomexyTouHas aTTecTanus MpoBOIUTCS B popme:
- TECTOB;
-KOHTPOJIBHBIX;
- CaMOCTOSITENIbHBIX padoT;
- IPaKTUYECKHX;
- TBOPUYECKUX padoT.
VYyamuecst IpoXoIsaT UTOTOBYIO arTecTanuio — B Bujae OI'D.
O6yuenne Beacrcs mo ydeOHuky O.C.l'abpuensn «Xumus 9 Kiacc», KOTOPHIH COCTaBISET
eAVHYI0  JIMHUIO  Y4eOHHUKOB,  COOTBETCTBYeT  (efepalbHOMy  TOCYJapCTBEHHOTO
00pa30BaTeNLHOTO CTaHJIApTa BTOPOTO IMOKOJEHHs 0a30BOTO YPOBHS M PEaJH3yeT aBTOPCKYIO
nporpammy O.C.I'abpuensna( 2014r.)

OTtim4uTenbHBbIE 0CO0CHHOCTH Padoyel MPOorpaMMbl U ABTOPCKO

OcHOBHOE cojiepKaHHE aBTOPCKOW MOJIHOCThIO ~ HAILJI0O OTpakeHWe B JaHHOM paloueit
IIporpaMmMe.

B pabouyto nporpaMmy 1o XUMUHU BHECEHBI H3MEHEHHMSI 110 CPAaBHEHUIO C aBTOPCKOM: U3 pe3epBa
nobasineHo 1 yac Ha «Metamnsl» 1 no6asneH lyac Ha [Ipaktukym 1 «CBoiicTBa METa/lIoB U MX
coeauHeHui». OCHOBHOE OTJIMYME AAHHOW paboueil mporpaMMbl OT aBTOPCKOI COCTOHMT B TOM,
YTO B aBTOPCKOM Mporpamme MpakTUYECKue padOoThl CrPyNIUPOBaHBI B OJOKH - XMMHUYECKHE
NPAaKTUKYMBI, KOTOpBIE MPOBOJATCS IOCIE H3YYEHHUS HECKOJIBKHX pa3/elioB, a B pabodei
porpaMMe 3TH K€ MpakTU4Yeckue padoThl JAIOTCS MOCHE U3YYEHHUS KOHKPETHOH TeMbl. JTO
MO3BOJIIET JIyYlllEé 3aKpElNUTh TEOPETUYECKUH MaTepuaa Ha TMPaKTUKE U IPOBEPUTH
MPAKTUYCCKUE YMCHUSA MW HABBIKKM HCEIMOCPEACTBCHHO I10 HaHHOI\/'I Teme. YUTOOBI IIPOBECTU
NPaKTUYECKyl0 paboTy MO KOTJa-TO M3y4eHHOH Teme, TpeOyeTcsi JOMOJHUTENFHOE BpeMsl s
MOBTOPEHUS TEOPETUYECKUX OCHOB, YTO UCKJIIOYAETCS B JAHHOM paboueil mporpamme.

Pe3yibTaTamM ocBoeHHs Kypca XUMHUH
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HpI/I HN3YUCHUHU XHMHHU B OCHOBHOHM IIIKOJE OOecreynBacTCs JOCTHIXCHHUEC JIMYHOCTHBIX,
MCTAIIPECAMCTHBIX U TPCAMETHLIX PC3YJIbTATOB.

JIMuHOCTHBIE:

B IICHHOCTHO-OPHCHTAIIMOHHONW cdepe — YyBCTBO TOPJIOCTH 32 POCCHHCKYIO
XHMHYECKYIO HAYKy, TYMaHU3M, OTHOLIEHUE K TPYAY, LEJICYCTPEMIICHHOCTD;

(dbopMHpOBaHKE IIEHHOCTH 3JI0POBOT0O W 0e30macHOro oOpasa >KM3HH, YCBOCHHUE IMPABUII
WHAVBUIYAILHOTO M KOJJICKTUBHOTO O€30MaCHOTO TOBEJCHUS B YPE3BBIYAMHBIX CHTYAIHSIX,
YIPOXKAOIIUX KU3HU U 3J0POBBIO JIFOICH;

B TPYHOBOM cdepe — TOTOBHOCTh K OCO3HAHHOMY BBIOOpY JajbHEWIIeH
00pa3oBaTebHON TPACKTOPHH;
B II03HABATEJIbHOW (KOTHUTHBHOM, WHTEIUIEKTYyaJIbHOW) cepe — yMEHHEe YIpaBIsaTh

CBOCH IT03HABATEIBHON JEATEIbHOCTHIO.

(OopMHUPOBAaHHE OCHOB 3KOJOTMYECKOW KYJIBTYpPbI, COOTBETCTBYIOLIEH COBPEMEHHOMY
YPOBHIO DKOJIOTMYECKOTO MBIIUICHUS, Pa3BUTHE OIbITA SKOJIOIMYECKH OPUEHTHUPOBAHHOU
peQIIEKCUBHO-OIIECHOYHON U MPAKTUYECKOM JIEATEIbHOCTH B )KU3HEHHBIX CUTYalUsX;
MeTtanpeaMeTHbIe:

YMEHHME CaMOCTOSITEJIbHO  OINpEAeNsTh LEId CBOero oOydyeHus, CTaBUTb U
bopmynupoBath JUIsl ceOsl HOBbIE 3aJjaun B y4€0e U MO3HABATENbHOM JesITeIbHOCTH, Pa3BUBATh
MOTHUBBI U1 HIHTEPECHI CBOEH MIO3HABATEIBHOM JCATEIBHOCTH;

YMEHHME CaMOCTOATEIbHO IUIAHUPOBAaTh IIyTH JOCTHKEHUSA LEJIe, B TOM 4YHCIE
IbTEpPHATHBHBIE, OCO3HAHHO BBIOMpATh Hanbosee 3 (eKTUBHBIC CLIOCOOBI peleHus y4eOHbIX U
II03HABATEJIbHBIX 33/1a4;

YMEHUE COOTHOCUTH CBOM JACUCTBUSA C IUIAHMPYEMBIMHM pE3yJIbTaTaMM, OCYIIECTBIATH
KOHTPOJIb CBOEH JEATEIbHOCTH B NPOLIECCe JOCTUKEHUs pe3yibTaTa, ONpPEeAesTb CIOCOObI
NeHCTBUI B paMKax MPeJIOKEHHbBIX YCIOBUM U TpeOOBaHUM, KOPPEKTUPOBATH CBOU JECUCTBHS B
COOTBETCTBUU C U3MEHSIOLICHCS CUTYaLIUEH;

YMEHHME OLEHUBATh IMPaBWIBHOCTh BBIMOJIHEHUsS Y4eOHOM 3ajaud, COOCTBEHHBIE
BO3MOKHOCTH €€ pEeIlIEHNs,

BIIaJICHUE OCHOBAMM CAMOKOHTPOJIS,, CAMOOLIEHKH, IPUHATHSI PEILICHUN U OCYLIECTBICHUS
OCO3HAHHOTI'0 BHIOOPA B yueOHOM U MO3HABATENIbHON AEATEIbHOCTH;

YMEHHME OIpeAesaTh MOHSATHS, CO3/aBaTh OO0OOIIEHUS, YCTaHABIMBATh AaHAJIOTHU,
KJaccu(puIUpoBaTh, CaMOCTOSITEIbHO BHIOMpATh OCHOBAHUS U KPUTEPUU Ul KIacCU(PUKAIIH,
YCTaHaBIMBATh IPUYUHHO-CICACTBEHHBIE CBS3H, CTPOMThH JIOTMYECKOE PACCYKJIECHHE, YMO-
3aKJII0YeHHUE (MHAYKTUBHOE, IEAYKTUBHOE U 110 aHAJIOTHUHN) U JeJaTh BHIBOJBI;

YMEHHE CO3/1aBaTh, IPUMEHSATH U MIPE0OPa30BbIBATh 3HAKU U CUMBOJIbI, MOJIETH U CXEMBbI
JUIS pelleHns: y4eOHbIX U TO3HABATENbHBIX 3a/1a4;

YMEHHE OpPraHH30BBIBATH y4EOHOE COTPYAHMUYECTBO U COBMECTHYIO JAESITEIBbHOCTH C
yYUTENEM U CBEPCTHUKAMU; pabOTaTh MHIUBUAYAIBHO U B TPYIINE: HAXOIUTH 00IIee pelIeHue 1
paspeniate KOH(QJIUKTHI HA OCHOBE COTJIACOBAaHUS MO3ULMI U yuéTa HHTEpecoB; (OpMYIUPOBATb,
apryMEHTHPOBaTh U OTCTaWBaTh CBOE MHEHHUE;

YMEHUE OCO3HAHHO HCIIOIb30BAaTh PEUYEBBIE CPEACTBA B COOTBETCTBUU C 3a1adeu
KOMMYHHKAIMHU JUIS BBIPAXXEHHUSI CBOMX YYBCTB, MbICIEH M MOTPEOHOCTEH; MIaHUpPOBAaHUS U
peryisiiuu CBOEU ACATENBHOCTH; BIAJACHUE YCTHOW M INMUCBMEHHOW PEYbI0, MOHOJIOTHYECKOU
KOHTEKCTHOM pEUblo;

¢opmupoBaHHE W pa3BUTHE  KOMIIETEHTHOCTH B  O0JAacTH  HCIIOJIb30BaHUS
MH(OPMaLOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH;

¢dopMHpOBaHHE W Pa3BUTHE SKOJOTMYECKOTO MBIIUICHHS, YMEHHE NPHUMEHATh €ro B
MO3HABATEIbHON, KOMMYHHMKAaTHUBHOM, COLMAlIbHOW TPaKTHUKE W  MNpOo¢ecCHOHATbHON
OpUEHTALINH.



IIpeamerHbIe:
1.B no3naBaresibHOM cepe:

AaBaThb OINPCACIICHUA H3YUCHHBIX HOHATHUHN: «XUMHUYECKHUU DJIEMECHT», «aTOM)», «HOH)»,
«MOJIEKYJIa», «IPOCThIE M CJOXKHBIE BELIECTBA», «BEILIECTBO», «XHUMHUEcKas (opmymnay,
«OTHOCHUTENbHAs aTOMHAas Macca», «OTHOCHUTENIbHAs MOJEKYJSpHas Macca», «BaJCHTHOCTbHY,
«CTENEHb OKHUCICHUS», «KPUCTAJUIMYECKAs PEIIETKa», «OKCHUIBD», «KUCIOTBD), «OCHOBAHUS,
«com», «aM(pOTEPHOCTDY, «KHHAUKATOPY, IIEPUOTUUCCKUIN 3aKOHY, «IIEPHOINIECKAst Ta0IHIIaY,
«HM30TOIBI», «XUMHUYECKas CBSI3b», <BJIEKTPOOTPULATEIBHOCTBY, «XHUMHUYECKas pPEaKUus»,
«XHMHYECKOE YpaBHEHHUE», «TCHETHYECKash CBA3b», «OKHUCJIICHHE», «BOCCTAHOBIICHUE,
«QIIEKTPOJIMTUYECKAs JUCCOLMALUA», «CKOPOCTh XUMUUECKOU PEAKLINM»;

onumcaTthb ACMOHCTpPAllMOHHBIC )41 CaAMOCTOATCIIBHO IIPOBCACHHLBIC XUMHWYCCKHUC
3KCHEPUMEHTBHI;

OMMUCBIBATH U PA3JIMYaTh U3YUCHHBIC KJIACChl HCOPraHUYCCKUX COGHHHGHHﬁ, IIPOCTBIC U
CJIO’KHBIE BEUIECTBA, XMMUYECKUE PEAKLINH;

KJIACCHU(UITUPOBATH N3yUYECHHBIC OOBEKTHI U SIBIICHUS;

JenaTh BBIBOABI M YMO3AKIIOUEHHUS U3 HAOMIOJCHHUM, H3yYEHHBIX XHUMHYECKHX
3aKOHOMEPHOCTEH, MPOrHO3UPOBATh CBOWCTBA HEM3YUCHHBIX BEIIECTB 110 aHAJIOTHU CO
CBOMCTBAMH U3yUYEHHBIX;

CTPYKTYPUPOBATh M3yYCHHBI MaTepHal U XUMHUUECKYI0O WH(POPMAIIHIO, TIOTYYECHHYIO U3
JIPYTrUX UCTOYHUKOB;

MOJICJIUPOBATh CTPOCHUE AaTOMOB DJIEMEHTOB 1-3 MepuoAoB, CTPOEHHUE MPOCTHIX
MOJIEKYJT;

2.B 11eHHOCTHO — OPHEHTAMOHHOM c(epe:
AQHIN3UPOBAaTh U OLICHHWBATH IOCJIEACTBUS JI OKpYXKarouleil cpeabl OBITOBOM U
MIPOM3BOJICTBEHHON JESATENLHOCTH YEIIOBEKa, CBA3aHHOM C epepadoTKON BEIIEeCTB;
3. B TpynoBoii chepe:
MPOBOANTH XUMHUYECKHI SKCIIEPUMEHT;
4. B cepe 6e30macHOCTH KU3HEAEATEIbHOCTH:

OKa3bIBaTh NEPBYIO MOMOILb NPU OTPABJICHUSX, 0’KOTAaX U APYTUX TPaBMaX, CBA3aHHBIX C
BEIIECTBAMHU U JJaOOPaTOPHBIM 000PYJOBAHUEM.

OcHoBHOE cogep:kaHHue Kypca
IHoBTOpeHue u 00001IeHHe cBeAeHUl 0 Kypcy 8 kiaacca(S4)

bunapueie  coenuHeHus. OKCHIBI  coJeoOpasyrollMe H  HecoeoOpa3yrolire.

['unpokcunpl: ocHoBaHMs, aM(poTepHbIe, KUCTO0Thl. CpeJHIE, KICIIbIe, OCHOBHBIE COJIH.

O0600611eHre cBeIeHU 0 XUMHUECKUX peakuusax. Kinaccuukanus XuMU4eCKUX peakiui
[0 PA3JIUYHBIM OCHOBAHUSM: COCTaBYy M YMCIY pearupyrommx H oO0pa3yloIIHUXCsl BELIECTB,
TEINIOBOMY 3 QEeKTy, HalpaBlIeHUIO, HW3MEHEHHIO CTEMEeHEH OKUCIEHUS DSJIEMEHTOB,

00pa3yroIIMX pearupyrollre BemecTBa, pa3e, UCIONb30BAHUIO KaTalu3aTopa.

Ilonstue o CKOpPOCTH XUMHUYECKOH pCaKknuu. CDaKTOpLI, BJIMAIOINHUEC Ha CKOPOCTb
XUMHUYCCKUX peaxunﬁ: npupoaa pCarupyrommx BCHICCTB, UX KOHICHTpalusd, TEMIIEpaTypa,

miaomaab COIMMPUKOCHOBCHU A, HAJIMYUC KaTaJu3aTopa. Karanns.

JemMoHCTpauMu



e (O3HAaKOMIIEHHE C KOJUIEKLIUSIMH METAJJIOB U HEMETAJIIOB.

e (O3HaKOMJIEHHUE C KOJUIEKIIUSIMH OKCHUJIOB, KMCIIOT U COJIEH.

e 3aBUCUMOCTb CKOPOCTH XUMHUYECKOM PEaKuu OT MPUPOJIbI pEarupyroiux BeIecTB.

e 3aBUCUMOCTh CKOPOCTHM XHMMHYECKOH peaklud OT KOHLEHTPAlUU pearupyroumx
BELIECTB.

e 3aBUCUMOCTh CKOPOCTH XUMHYECKOW peakuud OT IUIOMIAJU CONMPUKOCHOBEHHUS
pearupyoumx BemecTB («KUTISIIUN CII0i»).

e 3aBUCUMOCTb CKOPOCTH XUMHUYECKOM Peakuu OT TeMIIepaTyphl pearupyromuux BemecTs.

JlaGopaTopHble ONBITHI

1. B3aumopeiicTBie aMMuaka U XJIOpOBOIOPOAA.

2. Peakuus HeHTpanu3auuu.

3. Habmonenue teroBoro 3¢ (dekra peakuu HeUTpaIn3alny.

4. BzaumojelicTBue cepHOM KUCIOTHI ¢ okcuioM meau (1I).

5. PaznoxeHue nepokcuaa BOAOPO/Ia C MOMOIIBIO KaTajaa3bl KapToQes

6. 3aBHCUMOCTbh CKOPOCTH XMMHUYECKON peaklUy OT MPUPOAbl pearupyrouX BEIIeCTB Ha
pUMepe B3auMOIEUCTBUS PacTBOPOB THOCY/Ib(aTa HATPUS U XJopuaa 6apus, THOCYIb(daTa

HAaTpuAa 1 COJISTHOM KHMCJIOTBHI.

7. 3aBUCUMOCTbD CKOpPOCTH XUMHUYECKOH peakuuu OT NpUPOJAbl METAJIIIOB IIPHU UX

B3aMOJIENCTBUHU C COJITHOM KHUCIIOTOM.

8. 3aBUCHUMOCTh CKOpPOCTH XUMHUYECKOH peaknuu OT NpUPOAbl KUCIIOT ITPpU B3aUMOJCUCTBUH UX C

KCIC30M.
9. 3aBHCUMOCTD CKOpPOCTH XUMHUYECKOH pCaKkuuu OT TEMIICPATYpPHhI.
10. 3aBHCUMOCTD CKOpPOCTH XUMHYSCKOMN PCaKkiy OT KOHICHTpAUU.

11. 3aBHCUMOCTD CKOpPOCTH XUMHYSCKOMN pCaKknuun OT 1T10IaaAn CONPUKOCHOBCHUSA

pearupyroumux BEeIEeCTB.

12. 3aBHCHMMOCTH CKOpPOCTM XHUMHYECKOW peaklMyM OT Karainusaropa. MeranpeaMeTHbIe
pe3yJbTaThl 00yUeHUus

Yyamuiics 10J1KeH ymemp:

paboTaTh MO COCTaBIEHHOMY IJaHy, MCIOJb3ysl Hapsily C OCHOBHBIMU M JIONOJHUTENIbHBIE
cpeAcTBa (CIPaBOYHYIO JIUTEPATYPY, CIOXKHBIE PUOOpskI, cpeacta UKT); ¢ moMomipio yauTens



OoTOMpaTh I pelieHus yueOHBIX 3aa4 HEOOXOAUMBIEC CIIOBAPH, YHITUKIIONEINH, CIPABOYHHKH,
AJIEKTPOHHbBIE JUCKH;

COTOCTABJISITh U OTOMPATh WH(GOPMAIIMIO, TIOTYYSCHHYIO M3 Pa3IUYHBIX UCTOYHHKOB (CIOBapH,
SHIUKJIONIEIUH, CIIPABOYHUKH, JIEKTPOHHbIE TUCKH, ceTh IHTepHeT);

MPEICTaBISITh WHGOPMALMIO B BHJE TAONHI], CXEM, OMOPHOTO KOHCIIEKTa, B TOM YHCIE C
npumeHenuem cpeacts UKT;

0(OPMIISITH CBOU MBICIIH B YCTHOU U MMCbMEHHOMW PEYH C YIETOM CBOHMX YUEOHBIX U KU3HEHHBIX
pEYEBBIX CUTYallUi, B TOM uKciie ¢ npumenenreM cpeacts MKT;

COCTaBJIAITh PELIEH3UIO HA TEKCT;

OCYIIECTBIISITH 0KA3aTEILCTBO OT MPOTUBHOTO.

XumMHu4ecKHe peakuu B pacTeopax 3j1eKkTpoanTos(104)

Ilonsatue 00 BJICKTI)OJ'II/ITI/I‘ICCKOI‘/'I Juccouruanuu. BJICKTpOJ'II/ITBI U  HCEIJICKTPOJMUTEI.
Mexanu3m Jucconuanvi - DJICKTPOJUTOB C  Pa3IMYHBIM  XapaKTCPOM  CBA3H. CrerneHb

BHGKTPOHHTHqGCKOﬁ Juccoluanuu. CunbHbIC U clIa0kIe OJICKTPOJIUTHI.

OCHOBHBIE TIOJIOKCHHSI TCOPUHU DJICKTPOIHTHUYCCKOW auccoruanuu. Kiaccudukarus
HMOHOB M MX CBOMCTBA. KHCIIOTHI, OCHOBaHHUS U COJIM KakK 3JeKTpoduThl. WX knaccuduxanus u

JIUCCOIAAIIH.

OOmue XMMHUYECKME CBOMCTBA  KHUCJIOT: H3MEHEHHE OKpacKd MHIUKATOPOB,
B3aUMOJICMCTBHE C METaUIAMHM, OKCHUJAMM M THJIPOKCHIAMH METAUIOB M  COJSIMHU.
MounekynsipHble 1 HOHHBIE (IIOJIHBIE U COKPAIllEHHbIE) YpaBHEHUS peakiuil. XMMHUUECKUH CMBICIT
COKpAIICHHBIX YPAaBHEHUI. YCIIOBHS NMPOTEKAHMS PEAKLIUNA MEXKIY DJIEKTPOJMTAMHU J0 KOHIIA.

Psi1 akTUBHOCTH METaJIOB.

O6IJ_II/I6 XHUMHYECKHE CBOMCTBA IENOYEH: B3aMMOJCHCTBHE C KHUCJIOTaMH, OKCHIaAMHU
HCEMCTAJJIOB, COJIAIMH. O6H_II/Ie XUMHUYCCKUC CBOMCTBa HEPACTBOPUMBIX OCHOBaHMIA:

B3aMMOJICICTBHE C KUCIOTaMH, Pa3yioKeHNE IPU HarPEBaHUU.

OO6mme XWMHYECKHE CBOWMCTBA CpPEIHUX COJIEH: B3aUMOJCHCTBHE C KHCJIOTAMH,

IIeI09aMHM, COJISIMH M MeTaulaMH. B3auMoieicTBHE KUCIIBIX COJICH CO MIESIIOYaMH.

IM'aaponus, kak 0OOMEHHOE B3aMMOJICUCTBHE COJIEH C BOAOW. [ MApoim3 COMU CUIBHOTO
OCHOBaHUs U ciaboi kucaoThl. ['uaponus conu cinaboro oCHOBaHUS U CHIIbHOM KucioThl. [kana

pH.

CBoiicTBa KHCJIOT, OCHOBaHHﬁ, OKCHJIOB U COJIel B CBETE TCOpUHn BHCKTpOHHTH‘{CCKOﬁ

JAUCCOMal 1 OKHUCIIUTECIbHO-BOCCTAaHOBHUTCIIbHBIX pCaKHHﬁ.

JleMoHCTpan UK.



e lcnbiTaHue BEIIECTB U UX PACTBOPOB HA 3JIEKTPOIIPOBOJHOCTb.

e 3aBHCHMOCTb 3JIEKTPOIIPOBOJHOCTH YKCYCHOM KUCIOTHI OT KOHLEHTPALMH.
e JIBI)KEHUE OKPALICHHBIX HOHOB B 3JIEKTPHUUECKOM IOJI€.

e Omnpenenenue xapakTepa cpe/ibl B paCTBOPax COJCH.

JlaGopaTopHbie ONBITHI.

13. ducconmanus cnabbIx 3JEKTPOJIMTOB HA MPUMEPE YKCYCHOU KUCIIOTHI.
14. '3smeHeHue OKpacKy MHIUKATOPOB B KUCIOTHOU CpeJie.

15.Peakiust HeWTpanu3auy pacTBOpa MIENOYN PA3TUUHBIMU KHCIIOTAMHU.
16. ITonyuyenue runpoxcuaa meau(1l) u ero B3aumoielicTBrE ¢ pa3IUYHBIMU KACIOTAMH.
17. BzaumoaeicTBre CHIIBbHBIX KUCTOT ¢ okcuaoM meau(1l).

18-20. B3zauMmoeicTBie KUCIOT C METAIUIAMU.

21. KauecTBeHHas peakiys Ha KapOOHAT-HOH.

22. IlonyyeHue CTyIHS KPEMHUEBOM KUCIIOTHI.

23. KadecTBeHHas peakius Ha XJIOPH/I- WIN CyTb(haT-MOHbI

24. I3MeHeHue OKpacKy MHIUKATOPOB B IIEJIOYHON CpeJie.

25. BzauMopeiicTBrE 1IeI0Y€el C YIIIEKUCIBIM Fa30M.

26. KauecTBeHHas peakiys Ha KATHOH aMMOHUS.

27. llonyuyenue runpoxcuaa meau(ll) u ero paznoxenue.

28. BzaumopeiicTBre KapOOHATOB C KUCIIOTAMH.

29. Ilonyuyenue ruapokcuma xxemnesa(Ill).

30. B3aumoneiicTBue xene3a ¢ pacTBopoM cyibdata meau(1l)
IIpakT4yeckue padoThI

1. CoiicTBa KHUCJIOT, OCHOBaHI/II\/'I, OKCHOB M COJICHi B CBETE TCOpHUU BHGKTpOHHTquCKOf/'I

JUCCOIMAaIlU M OKHUCIIMTECIBPHO-BOCCTAaHOBHUTCIIBHBIX peaKuHﬁ

HemeTanjbl U uxX coequHeHus(254)



CrpoeHue aTOMOB HEMETAUIOB W WX mojiokeHue B Ilepmonuueckoi cucreme. Psip
ANEKTPOOTpHUIaTeIbHOCTA. Kpucrammueckue pemeéTkd HEeMEeTauloB — MPOCThIX  BEIECTB.
Annorponus u e€ npuunHbl. u3nyeckue cBocTBa HeMeTauioB. OOIKe XUMUYECKHE CBONCTBA

HEMCTAJIJIOB: OKHUCIIUTCIIBHBIC 1 BOCCTAaHOBHUTCIIBHBIC.

l"asiorensl, cTrpoeHue HMX aTroMOB M MoJIeKyJd. Pu3MyYecKHe M XUMHUYECKHE CBOMCTBA
rajioreHoB. 3aKOHOMEPHOCTH MU3MEHEHHUS CBOWMCTB raJIOT€HOB B 3aBUCHUMOCTH OT MX IMOJIOKEHUS
B [lepuoanueckoit cucreme. HaxoxxaeHue rajioreHoB B MPUPOJIE U UX TOJydeHHE. 3HAUYCHUE U

IIPUMEHCHHUEC I'aJIOTCHOB.

["asioreHOBOIOPOZIBI M COOTBETCTBYIOIIME WM  KHUCIOTBI: IIJIJABUKOBAs, COJIsTHAS,
OpoMoBOAOpOIHAs, MOA0BOJOpoAHas. ["amoreHuanl. KadecTBeHHbIE peaKIMM Ha TaJOTCHH/I-

HOHBI. HpI/IMeHeHI/Ie COCI[I/IHGHI/Iﬁ rajJoreHoB U UX OMOJIOrHYecKas PpOJIb.

OOmas xapakrepuctuka sneMeHToB VIA-rpynmnel. Cepa B npupoge u €€ MojydyeHHe.
ANnmoTponHble MOAM(HKANNMKA Cepbl M HMX CBOHCTBa. XHMMHUYECKHE CBOWCTBAa cephl M €

IIPUMEHEHUE.

CepoBo1opo/I: CTPOCHUE MOJIEKYJIbI, PU3NIECKUE U XUMUIECKHUE CBOMCTBA, TOIyIeHUE U

3HayeHue. CepoBoiopoanas kuciota. Cynbpuabl 1 ux 3HadeHue. JIroMuHopopHI.

Oxkcun cepoi(IV), cepuucras kucnorta, cyiabhutel. KauecTBeHHass peakuusi Ha CyJIbPUT-

HOH.

Oxcun cepoi(VI), cepnas kucnora, cynabdarsl. Kpucramnoruaparsl. KauecTBeHHas

peakuus Ha cynb(haT-HoH.

CepHas KucCI0Ta — CHIIbHBIN 351eKTpoiuT. CBoOMcTBa pa30aBICHHOM CEpHOI KUCIOTHI, KaKk
TUIMYHOW KHUCIIOTBI: B3aHMOJIEHCTBHE C METaJUIaMH, OCHOBHBIMH U aM(OTEPHBIMH OKCHJIAMH,
OCHOBaHUSMHU M aM(OTEpHBIMH THAPOKCUAAMHU, coisiMu. KauecTBeHHas peakuus Ha cynbdat-

HOH.

OO6mrast xapakTepucTuKa 31eMeHTOB VA-Tpynmbl. A30T, CTpOE€HHE aTOMa U MOJICKYJIBI.
®usznueckue M XUMHUYECKHE CBOWCTBA M TMPUMEHEHHE a30Ta. A30T B MPUPOAE U €ro

Ouosoruueckas POJIb.

AMMHaK, CTpoeHHE MOJIEKYJBI U (PU3UUYECKUE CBOMCTBA. AMMUAYHas BOJA, HAIIATBIPHBIA
CIUPT, THApPAT aMMHaka. [JOHOpPHO-aKIENTOPHBIA MEXaHW3M O0pa30BaHUS KAaTHOHA aMMOHUS.
BoccranoBurenbHbie cBoMcTBa amMmmuaka. Conu aMMOHMSI MU MX npumeHeHue. KauecTBeHHas

pC€aKknusg Ha KaTUOH aMMOHHUS.
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Oxcuzpl a3ora: HeconeoOpasyrole M KUCIOTHBIE. A30THCTasi KUCIOTa U HUTPUTHI.

A30THas KUCI0Ta, €€ IoJlyueHue U cBorictBa. Hutpartsl.

docdop, crpoenue atoma u amwtorponus. Dochuasl. Dochun. Oxcun dochopa(V) u

oprodochopnas kucinota. Pocdartel. DochopHbie ynoopeHus. MTHCEKTUITUIBI.

Obmas xapaktepuctuka sneMeHToB IV A-rpynmbl: 0OCOOEHHOCTH CTPOEHHS aTOMOB,
MPOCTHIX BEIIECTB U COCAMHEHHI B 3aBUCHUMOCTH OT MOJIOXKEHUS 37eMeHTOB B [lepuoanueckoit
cucteme. Yriepo. AIoTpornHble MoaudUKauu: anmas, rpadut. AMopdHBII yriepoa U ero
copTa: caxa, AaKTHUBHUPOBAHHBIM yromb. AjcopOuus. XHMHUYECKHE CBOWMCTBA YIiepoja.

Kokcoxmummuueckoe mpou3BOJCTBO U €ro npoaykius. Kapoumsl.

Oxkcun yrinepoma(ll): cTtpoenue wmomekysbl, MoOJdydyeHHe © ero cpoictBa. Okcun
yraepoaa(IV): cTpoeHue MoeKylnbl, MOJy4eHHE U €ro CBOMCTBA. YrosbHas kuciorta. Conu

erHBHOﬁ KHCJIOTBI: Kap60HaTBI u FI/I,I[pOKap6OHaTH. TexHudeckas v MuileBas coaa.

HeOpraHI/IquKI/IC H OPraHu4CcCKUC BCHICCTBA. YFHGBOI[OI)O,Z[H. XHUMHYECKOE CTPOCHUC

OpTraHN4Y€CKUX BCIICCTB, KAK MOPAJ0K COCANHCHUA aTOMOB B MOJICKYJIC 110 BAJICHTHOCTH.

Mertan, 3TaH, KaK npeAeNnbHbIe YIIIeBOAOPOIbl. DTUIICH U alleTHIIeH, KaK HellpeiebHbIe
(HeHacwllieHHbIe) yraeBogopoabl. ['openue yrieBomoponoB. KauecTBeHHBIE peakuuu Ha

HCMPECACIbHBIC COCAUHCHU.

OTUIOBBI CHOUPT, €ro IOJy4eHHE, NPUMEHEHHE U (U3HOIOrMYEcKOoe JeHCTBUE.
TpéxaToMHBIN cnupT rmuepuH. KauecTBeHHas peakiusi Ha MHOTOaTOMHBIE CIIUPTHI. Y KCyCHast

— OpCACTAaBUTCIIb KJIaCcCa Kap60HOBBIX KHCJIIOT.

Kpemuuii, ctpoenne ero aroma u cpoiictsa. Kpemuuii B npupone. Cunuuuael U CUjaH.

Oxcun kpemuus(IV). Kpemuuesas kuciora u e€ conu.

HpOI/IBBOI[CTBO CTCKJIa MW LEMCHTA. HpOIIYKI_[I/ISI CHJIMKaTHOM MMPOMBIINIJICHHOCTH:

OTNITHYECKOE BOJIOKHO, Kepamuka, hapdop, pasuac. OnTudeckoe BOJIOKHO.

Hemeramner B mpupome. DpakipoHHas TMEperoHKa S>KUAKOTO BO3AyXa KakK CIIOCO0
MOJYy4YeHUsT KHUCIIopona, a3ora, aproHa. [lomydenme dQocdopa, KpeMmHHUs, XJopa, HOJA.
2 2 2

DNEKTPOIN3 PACTBOPOB.

[Tomy4yenue cepHOM KUCIOTHI: CHIPHE, XUMU3M, TEXHOJOTUYECKAsI CXeMa, METO/I KUTISIIETO CJIOs,
MPHUHIIAIIB TEIUI00OMEHa, MPOTUBOTOKa W mUpKymsauuu. Oneym. [Ipom3BoACcTBO amMmmaka:
CBIPbE, XUMHU3M, TEXHOJIOTHYECKas CXeMa.

IIpeaMeTHbIE pe3yJbTaThl 00yUeHUsI

VYyamuiicst 10J15KeH ymemp:
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MCIIOJIb30BaTh MPU XapPAKTEPUCTUKE MPEBPAIICHUIN BEIIECTB MOHATUS: «XUMHUUYECKAsT PEaKLus»,
«peaKlUy COCTUHEHUS», «PEaKLUUN PA3I0KEHUS», «PEAKIIUM OOMEHa», «PeaKuu 3aMeIICHUsD,
«peaKIuu HEUTpaM3aln», <«IK30TEPMHUUYECKUE PEAKIUUY», «IHIOTEPMUUYECKUE PEaKIUN»,
«oOpaTuMBble peakuu», «HeoOpaTHUMble pEaKIUH», «OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC
peaklny, «rOMOTEHHBIE PEAKIUNY», «TE€TEPOTCHHBIC PEAKLUN», «KATAIUTUYECKHE PEaAKIN,
«HEKATAJIMTUYECKHE PpEeaKIMUH», «TerioBod H(G(EeKT XUMUYECKOW peakuun», «CKOPOCTh
XUMUYECKON PeaKlumny, «KaTalu3aTop»;

XapaKTepu30BaTh XUMHUYECKHUE BJEMEHTHl 4—8-ro TMepuoJoB IO UX MOJOXKEHHIO B
Ilepuoanueckoit cucreme xumuueckux aiemeHToB [l M. MenzgeneeBa: XMMUYECKUMH 3HAK,
MOPSIKOBBIM HOMEp, MEpPHOJ, TPYIa, MOArpyIna, OTHOCUTENIbHAsS aTOMHas Macca, CTPOSHHUE
aToma (3apsn Aapa, YHCIO TPOTOHOB M HEUTPOHOB B sApe, oOIIee YHUCIO 3IEKTPOHOB,
pacrnpeziesieHue JIEKTPOHOB 10 AIEKTPOHHBIM CJI0SM, IIPOCTOE BEIIECTBO, GopMyiia, Ha3BaHUE U
THUII BBICHIETO OKCH/IA ¥ TUJIPOKCHU/IA, JIETYYETO BOJOPOIHOTO COSTUHEHHUS (11 HEMETAIJIOB));
XapaKTepu30BaTh O0IIMEe XMMHYECKHE CBOWCTBa aM(pOTEPHBIX OKCHIOB M THAPOKCHJIOB;
MPUBOAUTH MIPUMEPHI PEAKIIUN, TOATBEPKIAIONINX XUMHUYECKHUE CBONCTBAa aM(OTEPHBIX OKCHUJIOB
U TUJIPOKCHU/IOB;

JlaBaTh XapaKTEPUCTUKY XUMHMUYECKUX PEAKIUN IO YHCIYy U COCTaBy HCXOJHBIX BEHIECTB U
MPOJYKTOB pEaKluu; TErIoBoMYy 3(PQeKTy; HampaBlICHUIO MPOTEKAHUS PEAKIUU; U3MEHEHHIO
CTENEHEW OKHUCJICHHUS D3JIEMEHTOB; arperaTHOMY COCTOSIHUIO HCXOJHBIX BEIIECTB; YYaCTHUIO
KaTajan3aTopa;

OOBSACHATh W TMPHUBOJIUTH MPUMEPHI BIUSHHUS HEKOTOPBIX (PaKTOPOB (IIPHPOJA pPearupyroIInx
BEIIECTB, KOHIEHTpAllMsl BEIIECTB, JaBlEHUE, TEeMIeparypa, KaTaau3aTtop, IOBEPXHOCTh
COTNPUKOCHOBEHUS PEarupyroinx BEIIeCTB) Ha CKOPOCTh XUMHYECKUX PEaKIIUi;

HAOJI0/IaTh W OMKCHIBATh YPaBHEHHS pEaKLUN MEXIy BELIECTBAMH C MOMOIIbIO €CTECTBEHHOIO
(PyCCKOTO WU POJTHOTO) SI3bIKA U S3BIKA XUMHH;

MPOBOAUTH OIBITHI, MOATBEPKIAIOIINE XHMHYECKHUE CBOHCTBAa aM(pOTEPHBIX OKCHUIOB U
TUAPOKCHJIOB; 3aBUCUMOCTh CKOPOCTH XUMUUYECKON PEaKIIMK OT Pa3InYHBIX (PaKTOPOB (MpUpoIa
pearupyromux BEIIECTB, KOHIEHTpAlMs BEIIECTB, JaBJIEHWE, TeMIepaTypa, KaTaau3arop,
MMOBEPXHOCTh COMPUKOCHOBEHUS PEArnpyrOIINX BEIIECTB).

MertanpeameTHbie pe3yJibTaThl 00y4eHHs

Yyamuiics 10J1KeH ymemp:

ONpeAeNATh Lelb Yy4eOHOM NeATENbHOCTH C IMOMOIIBI0 YUUTENsI U CaMOCTOSITENbHO, MCKaTh
CpeCTBa €€ OCYIIECTBJIECHHUs, paboTas MO IJIaHy, CBEpSATh CBOM JEHCTBUS C LENbIO U IpU
HEO0OXOIUMOCTH UCIPABIIATH OLIMOKH C TOMOIIBIO YUUTEINS U CAMOCTOSITENBHO;

COCTaBJIATh AHHOTALMIO TEKCTA;

CO3/1aBaTh MOJIENIU C BBIJEICHUEM CYILECTBEHHBIX XapaKTEPUCTHK OOBEKTa U NMpeACcTaBICHUEM
UX B IPOCTPAHCTBEHHO-Tpa(puuecKol WK 3HAKOBO-CUMBOJIMYECKOH (opMme;

OTIpeAeNsATh BUJbI KJIAaCCU(PUKALMU (ECTECTBEHHYIO U HCKYCCTBEHHYIO);

OCYILIECTBIIATH NPSIMOE I€TYKTUBHOE JOKA3aTEIbCTBO.

VYyamuiicst 10J15KeH yymemp:

paboTaTh MO COCTAaBIEHHOMY IUIaHY, HCTOJb3ys HapsIy C OCHOBHBIMU U JOMOJHHUTEIHHBIC
cpencTBa (CIpaBOYHYIO JIUTEPATYPY, CIOKHBIE MpuOopsl, cpeactBa MKT); ¢ momompio yaurtens
OoTOMpAaTh Ui pelieHus yueOHBIX 3a7a4 HEOOXOAUMBIE CIOBApH, YHITUKIIONEINH, CIPABOYHHKH,
AJIIEKTPOHHBIC JUCKU;

COTIOCTABJISITh U OTOMPATh WH(MOPMAIIMIO, TTONYYEHHYIO U3 PA3UYHBIX MCTOYHUKOB (CIOBapH,
SHITUKIIONIEINH, CIIPABOYHUKH, SJIEKTPOHHBIC TUCKH, ceTh HTepHET);

MPEJCTaBIsITh WHGOPMAILMIO B BHAE TaOJHI], CXEM, OMOPHOTO KOHCIEKTa, B TOM YHCIE C
npumenenneM cpeacts UKT;

0(OPMIISITH CBOM MBICITH B YCTHOW U MUCbMEHHOM PEYH C YI€TOM CBOHMX YU4E€OHBIX U KHU3HEHHBIX
pEYEBBIX CUTYyalMid, B TOM uKcie ¢ npumeHennem cpeacts UKT;
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COCTaBJIATH PCUCH3HIO HA TCKCT,
OCYIICCTBIIATE A0KA3aTCIbCTBO OT IMTPOTHBHOTI'O.

JdemMoHcTpanuu

e KoJuieknuus HeMeTaIoB.

e Mojenu KpUCTaJUNIMYECKUX PEIIETOK HEMETAIOB: aTOMHBIE X MOJIEKYJISIDHBIE.

e (O30HATOp U NPUHIMIIBI €TO PAOOTHI.

e [opeHHe HEMETAJJIOB — IIPOCTBIX BELIECTB: cephl, hocdopa, IpeBECHOro yriisl.

e (OOpa3ipl raJIOreHoOB - MPOCTHIX BEIIECTB.

e B3anMopaeincTBre rajJloreHoB ¢ METAJIJIAMHU.

e BrITecHeHue Xj10pa OpOMOM MM MOJIAa U3 PACTBOPOB MX COJIEH

e Koekuus NpupoaHbIX COEIUHEHUH X10pa.

e BsaumozeiicTBue cepbl C METAJUIAMH.

e ['opeHue cepsl B KUCIOPOJE

o Komtekuus cynbQUIHBIX PYA.

e KauecTBeHHas peakuus Ha CyIbQHUI-UOH

e (OOecuBeynBaHUE OKPAIICHHBIX TKAaHEH U LIBETOB CEPHUCTBIM Ta30M.

e BsanMopnencTere KOHLIEHTPUPOBAHHOM CEPHOM KHUCIIOTBI C MEBIO.

e OOyrnuBaHHE OPraHUYECKHUX BEIIECTB KOHIIECHTPUPOBAHHOM CEPHOM KHUCIOTOM.

e Jluarpamma «CocTaB BO3/1yXay.

e Buneodparments! u cnaiiasl «lItuusu 0azape».

e [lonyuenue, cobupanue u pacro3HaBaHHE aMMHUAKa.

e Pa3noxxeHue GuxpoMaTa aMMOHHUS.

e BsanMopneincTBrue KOHLIEHTPUPOBAHHOM a30THOU KUCIIOTBI C MEJBIO.

e ['openue u€pHoOro nopoxa.

e PasnokeHne HUTpaTa Kajaus U TOPEHUE APEBECHOTO YrojbKa B HEM

e OOpas3ipl TPUPOIHBIX CoeMUHEHHH Pocdopa.

e [‘openue ocdopa Ha BO31yXe U B KUCIOPOJIE.

e [lomyuenue Genoro ocdopa u UCTIBITAHUE €TO CBOWCTB

o Komekuus «O0pa3ibl IPUPOIHBIX COCTUHEHUN YTIIEpOaa»

e Jloprper H. /. 3enunckoro. IlornomeHne akTUBUPOBAHHBIM YIJIEM PpPacTBOPEHHBIX
BEILECTB WJIU T'a30B.

e  VYCTpOUCTBO NIPOTUBOTIa3a.

e Mogenu MOJIEKYJI METaHa, 3TaHa, STWICHA U alleTUJICHA.
13



BsaumoneiicTBue sTHieHa ¢ OPOMHON BOJIOM M paCTBOPOM IEPMaHraHaTa Kajusl.

OOmre XMMUYEeCKHe CBOMCTBA KUCIIOT HAa MMPHUMEPE YKCYCHON KUCIIOTHI.
KauecTBeHHas peakiist HA MHOTOAaTOMHBIE CITUPTHI.

Komnexus «O0pasibl NPUPOAHBIX COEAUHEHUH KPEMHHUS».

Komnekuus crekia, KEpaMUKH, IEMEHTA U U3JIE€JIUHA U3 HUX.

Koutekuus npoayKuuu CUIMKaTHOM MPOMBILIIIEHHOCTH.

Buneogparmentst u cnaiiibl «I [pou3BOACTBO CTEKIIA M IEMEHTAY.
Komnekuus «IIpupoaHple COeIMHEHNS] HEMETAILIIOB.

Buneodparmentsl u cnaiinpl «@pakiiioHHas IeperoHka >KUIKOro BO3yXa»
Buneodpparmentsl u cnaiinel  «[lomydenue Bojopoda, Kuciopoaa MU
NEKTPOIUTUYECKUM CIIOCOOOM).

Mogenu annapatoB [uIs IPOU3BOJCTBA CEPHOM KUCIIOTHI.

Mogenb KUMAIero ciosl.

Mopeinb KOJIOHHBI CHHTE3a aMMHUAKa.

Buneodparments! u cnaiiasl «I[Ipon3BoicTBO CEpHOM KHCIOTBIY.
Buneodparments! u cnaiiasl «I[Ipon3BoacTBO aMMHaKay.

KOHHGKHI/IH ((C]':»Ipbé AJI TTIOJTYYCHU AL cepHoﬁ KHCIIOTBI».

JlabopaTopHbIe ONBITHI

31. Pacio3HaBaHue rajgoreHua-noHOB.

32. KayecTBeHHbBIE peakIuy Ha Cylb(aT-HOHBI.

33. KauecTBeHHast peakilusi Ha KaTHOH aMMOHWUSI.

34. XuMHueckre CBOMCTBA a30THOM KHCIIOTHI, KaK AJIEKTPOJINTA.

35. KauecTBeHHbIe peakiiuu Ha Gocdar-uoH.

36. ITosryuenue u cBOMCTBA YrOJIbHOW KHCIIOTHI.

37. KauecTBeHHas peakiiys Ha KapOOHAT-HOH.

38. [IponyckaHue yriieKMCIoro ra3a 4epes3 pacTBOp CUIMKaTa HATPHUS.

IIpakT4yeckune padoThl

2. V3y4yeHue CBOICTB COJISTHOW KHCIIOTBHI.

3. 3y4eHune CBOMCTB CEpHON KUCIIOTHI.

14
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4. IlonyyeHne aMMuaKa U U3y4€HHUE €r0 CBOWCTB.

5. Ilony4yenue yriaekucioro ra3a u U3y4eHue ero CBOMCTB.

IIpenmeTHbIe pe3yabTaThl 00y4eHUs

VYuamuiicst J0J15KeH ymemp:

oOpartnatecs ¢ 1adopaTopHbIM 000pyI0BaHUEM M HarpeBaTeIbHBIMU IPUOOPAMU B COOTBETCTBUU
C MpaBUJIaMH TEXHUKH OE30M1aCHOCTH;

Ha0JI0/1aTh 32 CBOMCTBAMU METAJLJIOB M UX COSAMHEHUN U SBJICHUSIMHU, IPOUCXOSAIIMMH C HUMU;
ONMCHIBATh XUMHUYECKUH 3KCIEPUMEHT C IOMOIIBI0 €CTECTBEHHOIO (PYCCKOrO WM POAHOIO)
A3bIKA U S3bIKa XUMHUH;

ACJIaTh BBIBOALI 11O PE3yJIbTaTaM IIPOBCACHHOI'O SKCIICPUMCHTA.

MeTtanpeameTHsblie pe3yJabTaTbl 00y4eHHUsI

VYyamuiics 10J1KeH ymenn:

OTIPE/ICIIATh, UCXOJs M3 y4eOHOU 3amadu, HEOOXOIUMOCTh WCIIOIh30BAHUS HAOJIOICHUS HITU
JKCIIEPUMEHTA.

Metanibl 1 ux coequnenus (174)

[Tonoxxenue meramioB B [lepuonnueckoil cucteme xumuueckux snemeHToB J[. 1. Mennaeneesa,
CTPOCHHE UX aTOMOB M KpUCTAJIOB. MeTayuinueckas CBsi3b U METAJUIMYECKAs] KPUCTAITMYECKas
pemérka. PuznyecKkue CBOICTBA METAJUIOB: 3JIEKTPO- U TEIUIONPOBOAHOCTh, OTpa)Karollas

CHOCO6HOCTB, IIaCTHYHOCTE. CIIaBBI IIépHLIe X IIBCTHEIC.

Mertannel Kak BOCCTAaHOBMTENIW. ODJIEKTPOXUMHUYECKMM psj HampsbkeHuid. BzaumopeiictBue

MCTAJJIOB C HEMCTAJIlIaMH, OKCHUJaMH, KUCJIOTaMHu, COJISIMHU. AJ'IIOMI/IHOTepMI/ISI.

CTpOCHI/Ie aTOMOB H TPOCTHIX BCIICCTB MICIOYHLIX MCTAJUIOB. 3aBUCHMOCTb q)HSH‘IeCKI/IX u
XUMHYECKHX CBOHCTB IICJIOYHBIX METAJIJIOB OT 3apA0B ACP UX aTOMOB. OKCI/II[BI U TUAPOKCUBI
MICJIOYHBIX MCTAJJIOB, X IMOJTYYCHHUC, CBOﬁCTBa, IMPUMCHCHUC. Baxuneimue conm IICJIOYHBIX

METAJIJIOB, UX 3HAYCHHEC B JKUBOM 1 HEXKUBOM MMpUpoac U B )KU3HU YCJIIOBCKA.

CTpoeHHe ATOMOB M TIIPOCTBIX BCHICCTB IICITOYHO3CEMCEIBbHBIX MCTAJJIOB. 3aBHCHUMOCTh
(I)I/I3I/I‘{CCKI/IX U XHMHYECKHX CBOMCTB CJIOYHO3CMCIIBHBIX MCETAJIJIOB OT 3apsA0B AACP HUX
aTOMOB. OKCI/II[LI U THUAPOKCHUIBI MICJIOYHO3CEMCIIbHBIX MCTAJUIOB, UX IIOJIYYCHHC, CBOICTBa M
IMPUMCHCHUC. Baxwueimme conau METOYHO-3EMENTbHBIX MCTAJIJIOB, UX 3HAYCHUC B MPUPOAC H

KU3HM yeroBeka. KapOoHaThl U THAPOKAPOOHATHI KATbITHS.

JKéctkocth BOMBI: BpeMeHHass M mocTosiHHas. CriocoObl yCcTpaHEHUsT BPEMEHHOM JKECTKOCTH.

Cnoco0OsI yCTpaHEeHHS TIOCTOSTHHON KECTKOCTU. VOHHTEHL.
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CoenvHEHUS aMIOMUHUS B IPUPOE. XUMUYECKUE CBOMCTBA amoMuHus. OCOOCHHOCTH OKCHUIA U

THJIPOKCUA ATIOMUHUS Kak aM(OTEepHBIX coequHeHn. BaxkHeie conu aqroMuHNS (XJI0pU/I,

cynbdar).

OcobeHHOCTH CTpOSHUs aToMma xeesa. JKene3o B npupone. Baxkueimme pynbl xene3a. OKCHIbI
u ruapokcubl xeneza(ll) u sxeneza(Ill). Comu xenesa(ll) u xenesa(Ill). OGHapykeHHe HOHOB

KaTHUOHOB KCJI€3a B paCTBOPC. 3HadcHUE COCIUHCHHH XKee3a.
KOppO?)I/I?I XUMHYECKasd U SJICKTPOXUMHUYCCKAsL. 3aH_II/ITa MCTAJIJIOB OT KOPpPO3UH.

Mertannel B npupoze: B CBOOOJHOM BHJE U B BHJe coeauHeHuil. [lonsaTne o meramiypruu.
UYépHas u nBeTHas Metanyprus. [lupomerainyprus, riApOMETauIyprus, JIeKTPOMETAILTYPrus.

Homennsrii mporecc. [lepepaboTka uyryHa B ctaib. DIEKTPOJIM3 PACILIABOB.
JleMoOHCTpaL U

e BsauMojelcTBUE HATPUS, JINTUS U KAJIbIUS C BOJIOK.

e ['opeHue HaTpus, MarHus U KeJie3a B KUCIOPOJIE.

e Bcnbllika TEpMUTHON CMECH.

e BsaunmopeiicTBrUe cMecH MOPOLIKOB CEPhI U JKEJ€3a, IUHKA U CEpPBI.

e BzauMmopencTBUE aTIOMUHHUS C KHUCIIOTAMH, LIEJI0YaMU U BOJIOM.

e BzaumopeicTBue kene3a U MU C XJIOPOM.

e BzauMopaelcTBUE MEIU C KOHLEHTPUPOBAHHOM CEPHOM KHUCIOTOM M a30THOM KHCIOTOMN
(pa30aBieHHON U KOHIIEHTPUPOBAHHOM).

e Okpacka ImIaMeHu COCTMHEHHSIMU MICIIOYHBIX METAILIOB.

e Okpacka IIaMeHHU COCTMHEHUSIMU MIETOYHO3EMENIbHBIX METAJLIOB .

e [amreHue U3BECTU BOJIOM.

e [lomyyeHune )KECTKOM BOJBI B3aUMOJAEHCTBUEM YIIIEKUCIIOTO C U3BECTKOBOM BOJIOM.

e VYcTpaHeHHUE BPEMEHHOU KECTKOCTU KUIISTYUEHUEM U I00aBKOM COJIBI.

e VYcTpaHeHHE OCTOSHHOM KECTKOCTH TO0ABKOM COJIBI.

e HOHUTHI ¥ MPUHIIAIT UX ACUCTBUS (BUICOPPATMEHT).

e Komiekuus IpupOoIHbIX COCTMHEHUN AITFOMUHUS.

e BuneodparmeHnTsl u ciaitabl «OKCHUT aATFOMUHUS U €70 MOTU(DUKAIIUN.

o [lomyuenue aMmpoTEepHOrO THAPOKCHUIA ATFOMUHUS U UCCIIEIOBAHUE €TO CBOWCTB.

o Komnekuust «XuMHUYECKHE UCTOYHUKH TOKAY.

e Pe3ynpTarhl JIUTEIBHOIO SKCHEPUMEHTA IO U3YYEHHIO KOPPO3UU CTaJbHBIX WU3JEINN B
3aBUCUMOCTH OT YCIIOBHUM IPOLECCOB.
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e Boccranosnenue meau u3 okcuaa meau(Il) Bogopoaom.

e Buneodparments! u cnaiiapl «I[Ipon3BOACTBO YyTryHa U CTATIH.
e BuneodparmenTs! u ciaiiasl «M3nenus U3 4yryHa u CTaiamy.

e BuneodparmenTs! u ciaiapl «IIpon3BoACTBO aTIOMUHUSY.

JlaGopaTopHble ONBITHI
39. B3aumoneiicTue xene3a ¢ pactBopoMm cynbdpara meau(ll).
40. [Tonyuyenue U3BECTKOBOM BOJbI U OMBITHI C HEM.

41. [Monyuyenue ruapokcuioB xeneza(ll) u (I1I)

. lIpenmeTHbIe pe3yJIbTaThl 00y4eHHs

VYyamuiics 10JKeH ymems:

XapaKkTepU30BaTh XHUMHUYECKHE DOJIEMEHThl |—3-T0 mMepuojoB 1O HUX MOJOXKEHHUIO B
[lepuoanueckoit cucreme xumuueckux snnemeHToB J[. M. MengeneeBa: XMMUYECKUH 3HAK,
MOPSAAKOBBIM HOMEp, MEPUOJ, TPYIIA, MOATPYMIA, OTHOCUTENIbHAS aTOMHAsh Macca, CTPOEHUE
atoma (3apsa sapa, YUCIO TPOTOHOB M HEUTPOHOB B sjipe, OOINEE YHUCIO AJICKTPOHOB,
pacrpeziesieHue MISKTPOHOB 10 IEKTPOHHBIM CJIOSIM, ITPOCTOE BEIIECTBO, (opMyJsia, HA3BaHUE U
THUII BBICILIETO OKCHJIa U TUIPOKCUA, IETYYEr0 BOJOPOJIHOTO COSUHEHHUS (1J11 HEMETAIIOB));
XapaKTepU30BaTh OOIIMEe XHMHYECKHE CBOWCTBA aM(OTEPHBIX OKCHIOB M THIPOKCHJIOB;
MPUBOAUTH IPUMEPHI PEAKIIUI, TTOATBEPKIAIONINX XUMHUYECKHUE CBOMNCTBAa aM(POTEPHBIX OKCHJIOB
Y TUJPOKCHUIOB;

JlaBaThb XapaKTEPUCTUKY XUMHUUYECKUX PEAKUUU [0 YMCIY U COCTAaBY MCXOJHBIX BEIIECTB U
MPOJIYKTOB pEaKINU; TEIIOBOMY 3P (heKTy; HAmpaBICHUIO MPOTEKAHHS PEaKIUH;, U3MEHEHHIO
CTEIIEHEN OKHCIIEHHS DJIEMEHTOB; arperaTHOMYy COCTOSIHMIO HWCXOJHBIX BEILIECTB; Y4YaCTHUIO
KaTajau3aropa;

OOBSACHATH M TMPHUBOJIUTH MPUMEPHI BIUSHUS HEKOTOPHIX (DakTOpoB (IpUpoJa pearupyromux
BEILIECTB, KOHIIEHTpAlMs BEUIECTB, [aBJIEHUE, TEMIEpAaTypa, KaTaau3aTop, IOBEPXHOCTb
COTPUKOCHOBEHHMSI pEarupyromnux BEIIeCTB) Ha CKOPOCTh XUMHUECKUX PEaKIINi;

HaOJIIOZaTh M OMMCHIBATh YPABHEHHS PEAKIIUN MEXIY BEIIECTBAMH C MTOMOIIBIO €CTECTBEHHOTO
(pyccKOro WM POJIHOTO) SA3bIKA U S3bIKA XUMHH,

MPOBOJIUTH OTBITHI, TOATBEPXKIAIONIME XUMHUYECKHE CBOWCTBA aM(OTEPHBIX OKCHUIOB U
THUAPOKCHUIOB; 3aBUCUMOCTh CKOPOCTH XMMHUYECKOM peakinu OT Pa3iuyHbIX (HaKTopoB (pupoaa
pearupyromux BEIIECTB, KOHIIEHTpalus BEUIECTB, JaBJICHUE, TEMIIEpaTypa, KaTalu3arop,
MOBEPXHOCTh COMPUKOCHOBEHUS PEArnpyrOIINX BEIIECTB).

MertanpeameTHbie pe3yJbTaThl 00y4eHHs

VYyamuiicst 10J15KeH ymemp:

OnpeneNaTh Ielb y4eOHOW AEATENbHOCTH C IMOMOIIBIO YUUTENs M CaMOCTOATENbHO, HCKaTh
CpEICTBa €€ OCYIIECTBJIEHMs, paboTas MO IUIaHy, CBEPATh CBOM JEUCTBUA C LENbIO U TPU
HEO0XO0IMMOCTH MCIIPABIATH OMIMOKHU C TOMOILBIO YUUTENSI U CAMOCTOSTENBHO;

COCTaBJISITh aHHOTAIUIO TEKCTA;

CO3/1aBaTh MOJEIH C BBIJCICHHEM CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTa M MpEeACTaBICHUEM
UX B IPOCTPAHCTBEHHO-TpapuUeCcKON WM 3HAKOBO-CUMBOJIMYECKOH (popme;

OTIpeNeNATh BUABI KIacCU(PHUKAIMU (€CTECTBEHHYIO U UCKYCCTBEHHYIO);

OCYIIECTBIISITh MPSIMOE I€TyKTUBHOE JOKA3aTeIbCTBO.

IIpenmeTHble pe3yJbTaThl 00y4eHHs
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VYvuamuiics J0J1KeH ymemp:

HCIIOJIb30BaTh MPHU XapaKTEPUCTUKE METAJUIOB U UX COCIUHEHUW TMOHATHS: «METAJUIbD», «PSj
aKTMBHOCTH  METAJUIOB»,  «IIEJIOYHBIE  METAJUIbI»,  «IIEJOYHO3EMENbLHBIE  METAJIJIBI,
HCIIOJBb30BaTh HMX IIPU XAPAKTEPUCTUKE METAJJIOB; JaBaTh XapaKTEPUCTUKY XHMHUYECKHUX
AJIEMEHTOB-META/UIOB (IIEJIOYHBIX METAJJIOB, MarHus, KajbllMs, AJIOMUHMS, JKelie3a) M0 HX
nonoxxkenuto B Ilepuoguueckoit cucreme xumuuyeckux anemeHToB J[. WM. Menaeneesa
(XUMHYECKUH 3HAK, TOPSJIKOBBIA HOMED, IEPUO/I, TPYIINA, MOArPYIIa, OTHOCUTEIbHAS aTOMHAs
Macca, CTpoeHHe aToma (3apsl SApa, YKCIO MPOTOHOB M HEHTPOHOB B sIpe, OOIIEEe YUCIIO
AJIEKTPOHOB, pacCHpe/IeICHUE JIIEKTPOHOB IO BJEKTPOHHBIM CIIOSIM), MPOCTOE BEIIECTBO,
dbopmysa, Ha3BaHKWE U TUII BBICIIETO OKCH/IA U THIPOKCUIA);

HA3bIBaTh COSAMHCHHSI METAJJIOB M COCTABJIATH UX (POPMYJIBI ITO HA3BAHUIO;

XapaKTepU30BaTh CTPOCHHE, OOIIHEe (PU3NUECKHE U XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-
METaJIJIOB;

OOBSCHATh 3aBUCHUMOCTb CBOKMCTB (MJIM TPEICKA3bIBaTh CBOMCTBA) XUMHUYECKHUX DJIEMEHTOB-
METaJUIOB (paguyc, METAUIMYECKHE CBOMCTBA 3JIEMEHTOB, OKHCIUTEIbHO-BOCCTAHOBUTEIHHBIC
CBOICTBA 2JIEMEHTOB) U 00pa3yeMbIX UMH COCIMHEHHUN (KUCIOTHO-OCHOBHBIE CBOWCTBA BBICIIMX
OKCHUJIOB M THUAPOKCHJOB, OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIE CBOWCTBA) OT IIOJIOKEHHUS B
[Tepuoanueckoit cucreme xumudeckux smemeHToB . 1. Menneneena;

OMNUCHIBATh OOIIME XMMUYECKHE CBOMCTBA METAJUIOB C MOMOIIBIO €CTECTBEHHOTO (PYyCCKOTO HUJIH
POJIHOT0) sI3bIKA M SI3bIKA XUMUU;

COCTaBJISITh MOJICKYJISIPHBIE YPaBHEHHUSI PEAKIMH, XapaKTePU3YIOIIUX XUMHYECKHE CBOMCTBA
METaVIOB U HUX COEIMHEHUW, a TaKK€ OHIICKTPOHHbIC YpPABHEHMS MPOLECCOB OKUCICHUS-
BOCCTAHOBJICHHSI;

YPaBHEHUSI 3JIEKTPOJUTUYECKON JMCCOLUMALNU; MOJEKYJSPHbIE, TIOJHBIE M COKpalICHHBIE
MOHHBIC YPAaBHEHUS PEAKIIMM C YIaCTHEM DJIEKTPOJIUTOB;

YCTaHaBJIMBATh PUYMHHO-CIIEICTBEHHBIE CBSI3U MEXK/y CTPOCHUEM aTOMa, XUMUYECKOM CBA3BIO,
TUTIOM KPUCTAUTMYECKON PENIETKH METAUIOB M WX COEAUHEHUH, UX OOMmMMH (PU3NYECKUMH U
XUMHYECKHUMH CBOHCTBaMM;

OIMCHIBAThL XMMHUYECKHE CBOWMCTBA INENOYHBIX M IIEJOYHO3EMENLHBIX METAIUIOB, a TaKXKe
ATIOMHUHUS U JKeJie3a U UX COCTUHEHHH C MOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO HIIKM POJHOTO)
SI3bIKA U SI3hIKa XUMUH;

BBIMIOJHATh, HAOMIOJaTh M ONUCHIBATHh XHUMHUYECKHN SKCIEPUMEHT IO paclo3HABAHHIO
BOKHEUIITNX KATHOHOB METAJLJIOB, THIPOKCUI-MOHOB;

AKCIIEPUMEHTAJIbHO  MCCIE0BaTh CBOMCTBA METANIOB M HUX COCJUHEHUW, pellaTh
AKCIIEPUMEHTAJIbHBIE 33]]a4H 110 TeMe «MeTallbly;

OTHCHIBATh XUMHUYECKHH JKCIEPUMEHT C MOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO WM POJHOTO)
SI3bIKA U SI3hIKA XUMUH;

MPOBOAMTH PacueThl MO XMMHYECKUM (OpMyliaM U ypaBHEHHUSM pPEaKIUi, MPOTEKAIOMINX C
y4acCTUEM METAJUIOB U UX COCIMHEHUM.

MertanpeameTHbie pe3yJbTAThl 00y4eHUs

VYyamuiicst 10J15KeH ymemp:

paboTaTh MO COCTAaBIEHHOMY IUIaHY, HCTOJB3yS HapsAIy C OCHOBHBIMH W JOMOJHUTEIHHBIC
cpencTBa (CIpaBOYHYIO JIUTEPATYPY, CIoKHBIC MpuOopsl, cpeactBa MKT); ¢ momompio yaurtens
OTOMpaTh I pelieHus yueOHBIX 3a7a4 HEOOXOAUMBIE CIOBApH, YHITUKIIONEINH, CIPABOYHHKH,
ANIEKTPOHHBIE JUCKU;

COTIOCTABJISITh U OTOMPATh WH(MOPMAIIMIO, TTONYYEHHYIO U3 PA3UYHBIX MCTOYHUKOB (CIOBapH,
SHITUKIIONIEINH, CIIPABOYHUKH, SJIEKTPOHHBIC TUCKH, ceTh HTepHET);

MPECTaBIsITh WHGOPMAILMIO B BHJAE TaOJIHI], CXEM, OMOPHOTO KOHCIEKTa, B TOM YHCIE C
npumenenneM cpeacts UKT;

0(OPMIISITh CBOU MBICITH B YCTHOW U MUCHMEHHOW PEYH C YI€TOM CBOHMX YU4E€OHBIX U KHU3HEHHBIX
pEYEBBIX CUTYyallMii, B TOM uKciie ¢ npumeHennem cpeacts UKT;
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COCTaBJIATH PCUCH3HIO HA TCKCT,
OCYIICCTBIIATE A0KA3aTCIbCTBO OT IMTPOTHBHOTI'O.

42 .KauecTBEHHbIE PEAKIIMY HAa KATHOHBI JKeJIe3a.

IIpakTuyeckune padoTsl

6. [TomyyeHue KeCTKOM BOABI U CITOCOOBI €€ YCTpaHEHUSI.

7. Pemennie skcriepuMEHTANIBHBIX 3a1a4 10 TeMe «MeTab.
Xumus 4 OKpYy:Kaomas cpeaa (24)

Crtpoenue 3emnu: sApO, MaHTUSA, 3€MHas KOpa, UX XUMHUYecKuil coctaB. Jlutocdepa u eé
xumMuueckuii coctaB. Munepansl. Pynel. Ocamounbie mopoasl. [lonesHble HCKOIaeMbIe.

XUMHUYECKUH coCTaB THIPOChepbl. XMMHUECKUI COCTaB aTMOCQEPHI.

VcTOYHUKHM XUMHUYECKOIO 3arpsi3HEHUs OKpyKarolled cpelpl. [100alibHbIE IKOJIOTHYECKUE
npoOJeMbl YeloBEeYeCTBA: MAPHUKOBBIA AS(P(GEKT, KHCIOTHBIE OXAW, O30HOBBIC JIBIPHI.
MexayHapoiHOE€ COTPYJHHUYECTBO B OOJIACTH OXpaHbl OKPY)KAlOIIEH Cpelbl 0T XUMHUUYECKOro

3arpsi3sHEHUs. «3enEHast XUMUS.
JleMoHCTpanuu

e BuneodparmenTsl u ciaiipl «CTpoeHue 3eMiIU U €€ XUMUYECKUI COCTaBy.
e KoJuteknust MHHEPAJIOB U TOPHBIX ITOPO/I.
e  Komnekuus «Pynpl METAILIOBY.
Buneopparmentsl u cnaiinbl «l'mo0anbHbIE 3KOJIOTMYECKHE MpPOOJIeMbl deroBeuecTBa». 43.

N3yuenune rpanura.

JlabopaTopHbIe ONBITHI

JIn4HOCTHBIE pPe3yJbTaThl 00yUYeHUs!

Yyuammiics q10JI3KeH:

3HAMb U NOHUMAMb. OCHOBHBIE HCTOPHYECKHUE COOBITHS, CBSI3aHHBIE C PAa3BUTHEM XHMHU U
0011ecTBa; JOCTHKEHUS B OOJACTH XMMHHU W KYJIbTYpHBIE TpaJuIMH (B YaCTHOCTH, HAaydHbBIC
TpaAUIIMN) CBOCH CTpaHbl; OOIEMUPOBLIE TOCTHKEHHUS B 00JIACTH XUMHH;, OCHOBHBIC IPUHITUITHI
Y TIpaBWJIa OTHOIIEHUS K TIPUPOE; OCHOBBI 3I0POBOT0 00pasa )KU3HH U 370POBbECOEPETAIOIINX
TEXHOJIOTHI;

MpaBujia TOBEICHUS B UYPE3BBIYANWHBIX CHUTYaIMSIX, CBA3aHHBIX C BO3JICUCTBHEM pPa3IMYHBIX
BEIIIECTB; OCHOBHBIC MpaBa U 00S3aHHOCTH TPaKJaHUHA (B TOM YUCIIE YYAIlErocs ), CBI3aHHBIE C
JUYHOCTHBIM, TPO(PECCHOHATILHBIM U )KM3HEHHBIM CaMOOIIPECIICHUEM;

COLIMATILHYIO 3HAYUMOCTh U COJIepKaHue podeccuil, CBI3aHHBIX C XUMUEH;
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UCHBLIMBIEANb: UYBCTBO TOPAOCTU 32 POCCUMCKYI0O XMMUYECKYIO HayKy U YBa)KECHHE K UCTOPUU
€€ pa3BUTHS; YBaXKEHUE U NPUHATHE JOCTHKEHUH XUMUHU B MUPE; JIIOOOBb K MIPUPOJIE; YBAXKEHUE
K OKpYXaroluM (y4daliuMcsl, yYUTENIM, POAUTENSAM U JIp.) — YMETb CIyLlaTb W CIIBIIIAThH
napTHepa, IPU3HaBaTh NIPABO KaX10T0 Ha COOCTBEHHOE MHEHUE, IPUHUMATh PELICHHsS C yYeTOM
MO3ULIMA BCEX YYAaCTHHUKOB; YYBCTBO IIPEKPAaCHOTO M OCTETUYECKMX YYBCTB Ha OCHOBE
3HAKOMCTBA C MHUPOM BEIIECTB M HUX NPEBPALICHUN; CaMOYBaXCHME W OSMOLMOHAIBHO-
MIOJIOKUTEIHLHOE OTHOIIEHHE K CeOE;

npU3HAGamp: 1IEHHOCTh 3/I0POBbs (CBOETO U JIPYTHUX JI0JIeH ); HEOOXOAMMOCTb CaMOBBIPAXKEHHUS,
caMopean3aluy, COUAIBHOIO IPU3HAHMS,

0CO3HA8AMb: TOTOBHOCTh (MJIM HETOTOBHOCTb) K CAMOCTOSITEIbHBIM IOCTYIKAM U JEHCTBUSIM,
OTBETCTBEHHOCTb 3a MX PE3YJbTaThl; TOTOBHOCTh (WJIM HETOTOBHOCTb) OTKPBITO BbIpaxaTb U
OTCTanBaTh CBOKO MO3ULMIO U KPUTUYHO OTHOCUTHCS K CBOUM IIOCTYIIKaM;

nPOAGAAMB: FKOJOTHUECKOE CO3HAHHE; A0OPOKENATENIbHOCTh, JOBEPHE M BHUMATEIHHOCTH K
JIOASM, T'OTOBHOCTh K COTPYAHHMYECTBY M JApYkO€, OKa3aHUIO IOMOILM TeM, KTO B HeEH
HYX/aeTcs; OOOOIICHHBIH, YCTOHYMBBIA W W30MpaTeNbHBI [MO3HABATENBHBIM HWHTEpEC,
MHHUIMATUBY U JII0003HATEIBHOCTh B M3yYEHUU MUPA BEIIECTB U peakLuil; 1eaeyCTPEMIEHHOCTh
U HAaCTOMYMBOCTb B JOCTH)KCHMM 1€, TOTOBHOCTb K IIPEOJOJICHUIO TPYIHOCTEM;
yOeXJIEeHHOCTh B  BO3MOXKHOCTH  IO3HAHMS  HPUPOABI, HEOOXOIUMOCTH  Pa3yMHOIO
MCIIOJIb30BaHUs JOCTUKEHUM HAyKH U TEXHOJIOTHH JIJIsl pa3BUTHSI OOILIECTBA;

yMemb: yCTAaHABIUBATh CBSA3b MEXKIY LEIbI0 H3Y4YEHHSs XUMUM M TEM, I 4YEero OHa
OCyIIecTBIsAETCS (MOTUBaMM); BBIINOJIHATh KOPPUTHUPYIOLIYI0 CAMOOLIEHKY, 3aKIHYAIOIIYIOCs B
KOHTpOJIE 3a IMpPOLECCOM H3Y4YEHUS XUMHUM U BHECEHHH HEOOXOIUMBIX KOPPEKTHBOB,
COOTBETCTBYIOILIMX 3TalaM U croco0aM M3ydeHHUs] Kypca XMMHH; BBIIOJIHATh PETPOCIEKTUBHYIO
CaMOOLIEHKY, 3aKJIIOYAIOLIYIOCs B OLEHKE Ipolecca M pe3yibTaTa M3y4EHHs Kypca XUMUU
OCHOBHOM IIKOJIBI, ITOABEACHUU UTOTOB HA OCHOBE COOTHECEHUS LIEJIEN U pe3yIbTaTOB;

CTPOUTH JKU3HEHHbIE U MPO(EeCCHOHAIbHBIE IJIaHBI C YYETOM KOHKPETHBIX COLHUAJIBHO-
HCTOPUYECKHX, MOJIUTUYECKHX U SIKOHOMUYECKHUX YCJIOBUI; OCO3HABaTh COOCTBEHHBIE [IEHHOCTH
U COOTBETCTBUE UX

IIPUHUMAEMBIM B JKM3HU PELICHUSM; BECTH JUAJIOr HAa OCHOBE PAaBHOIIPABHBIX OTHOLIEHUN H
B3aMMHOI'O YBa)KCHMsI; BBIIEISTh HPABCTBEHHBIM aCIEKT MOBEIEHUS U COOTHOCHUTH MOCTYIKH
(cBOM M Jpyrux JoJiel) U COOBITUS C MPHUHATHIMU 3TUYECKUMH HOPMAaMH; B MpEJesiax CBOUX
BO3MO>XHOCTEl IPOTUBOAECUCTBOBATh JEHUCTBUSAM M BIUSHUAM, INPEICTABISAIOIINUM YIpo3y
JKU3HU, 3/I0POBBIO M O€30MaCHOCTH JINYHOCTU U OOIIECTBA.MCIIONb30BaTh MPU XapaKTEPUCTHKE
METAJIJIOB ¥ UX COCIUHEHUH MOHATHS: «METAJUIb», «PAJl aKTUBHOCTU METAJIOBY, «IIIEJIOYHBIE
METaJUIBI», «IIEJIOYHO3EMEIbHBIE METAIIIIBIY,

O06001IeHNe 3HAHUI 0 XUMHH 32 KYPC 0CHOBHOI mKoJbl. [loaroroka k OcHOBHOMY

rocy1apcTBeHHOMY JK3aMeHy (74)

Crpoenue aroma B COOTBETCTBHM C MOJIOXKEHHUEM XUMHUYECKOro 3jeMeHTa B llepuoanueckoit
cucrteMe. CTpoeHue BEIEeCTBA: XUMHUECKasi CBSI3b U KPUCTAIIMYECKUE PEMIETKU. 3aBUCUMOCTh
CBOMCTB 00pa30BaHHBIX IJIEMEHTAMH MPOCTHIX BEHIECTB (METANIOB, HEMETAIOB, 0JIATOPOTHBIX
ra3oB) OT TIOJIOKEHHSI AyIeMEeHTOB B Ilepmomuueckor cucrteme. THIIONOTHS HEOPTaHUUECKHUX

BCIICCTB, NCJICHUC X HA KJIIACChI U I'PYIIIbL. HpCIlCTaBI/ITeJ]I/I.
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[Ipu3Haku 1 ycioBUs IPOTEKaHUS XUMHUUYECKUX peakuui. TUIIONOrus XUMUYECKUX PEaKLUN 110
pa3IMnYHbBIM OCHOBAaHMSM. Peaxnun MOHHOTO oOMeHa. OxucnurensHo-

BOCCTAaHOBUTCIIBHBIC PCAKIIN.

XYUMUYECKHE CBOMCTBAa IMPOCTHIX  BEIIECTB. XapaKTepHble XMMHUYECKHE CBOMCTBA
coieo0pa3yloIuX  OKCUIOB, TUAPOKCUIOB  (OCHOBaHMM, KHUCIOT U  aM(pOTEpHBIX

TUIPOKCHUIOB), COJIEH.

Pe3epBHOE Bpems -24aca.

IIpeaMeTHbIE pe3yJbTaThl 00yUeHUsI

VYyamuiics 10JKeH ymems:

WCIIOJIH30BATh MPU XaPAKTEPUCTUKE MPEBPAIICHUIN BEIECTB MOHATUS: «XUMHUUYECKAsT PEAKIUs,
«peaKlUU COCTUHEHUSY, «PEaKUUN PA3I0KEHUS», «PEAKIIU 00OMEHa», «PEaKIuu 3aMEIICHU,
«peaKIuu HEUTpAIMU3aIUN», «IK30TEPMUUYECKUE PEAKIUN», «IHIOTCPMUUYECKHE PEAKIIHN,
«oOpaTUMBbIe peaKkIuu», «HeoOpaTHUMble pEaKIUH», «OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIC
peaKkinmny, «rOMOTEHHBIE PEAKIUN», «TE€TEPOTCHHBIC PEAKIUNY», «KATAIUTUYECKHE PEaAKIHN,
«HEKATAIMTUYECKHE pEeaKIUn», «TerIoBod H(P(EKT XHUMHUYECKOW peakluu», «CKOPOCTh
XUMUYECKON PEaKlnmny, «KaTalInu3aTop»;

XapakTepU30BaTb XHMHUYECKHME BJEMEHTbl |—3-r0 mnepuojoB MO HUX MOJOXKEHHUIO B
[lepuoauueckoit cucreme xumuueckux snemeHToB [l M. MenzgeneeBa: XMMUYECKUMH 3HAK,
MOPSIAKOBBIM HOMEp, MEpPUOJ, TpyIla, MOATPYyNa, OTHOCUTEIbHAs aTOMHAas Macca, CTPOEHUE
aToMa (3aps] sjapa, YHUCIO IMPOTOHOB M HEUTPOHOB B fA1pe, OOIIEEe YUCIO 3JIEKTPOHOB,
pacmpezieieHue IEKTPOHOB 10 IEKTPOHHBIM CJIO0SM, TPOCTOE BEIIECTBO, (opMyiia, Ha3BaHUE U
THII BBICIIETO OKCHJIA ¥ TUJIPOKCHUIA, JIETYYETO BOJOPOHOTO COSTUHEHHUS (7151 HEMETAIIIOB));
XapaKTepu30BaTh O0IIMe XMMHYECKHE CBOWCTBa aM(pOTEPHBIX OKCHIOB M THAPOKCHJIOB;
MPUBOAUTH MPUMEPHI PEAKITUN, TTOATBEPKIAIONINX XUMUYECKHUE CBONCTBA aM(DOTEPHBIX OKCHUJIOB
Y TUJIPOKCUJIOB;

JlaBaTh XapaKTEPUCTUKY XUMHUYECKHX PEaKIUi M0 YHCIYy W COCTaBY HCXOJHBIX BEIIECTB U
MPOAYKTOB peaKluu; TerIoBoMy 3(PQeKTy; HampaBIeHUIO MPOTEKAHUS PEAKINU; U3MEHEHHIO
CTENEHeW OKHUCJICHHUS DJIEMEHTOB; arperaTHOMY COCTOSIHUIO HCXOJHBIX BEIIECTB; YYaCTHUIO
KaTaanu3aTopa;

OOBSICHATh M TPUBOJIUTH TMPUMEPHI BIMSHUS HEKOTOPHIX (PaKTOPOB (MPUPOJA pearupyromux
BEILECTB, KOHLIEHTpAllMs BEIIECTB, JaBJIEHUE, TEeMIEeparypa, KaTalu3arop, MHMOBEPXHOCThb
COTIPUKOCHOBEHUS PEarupyroIIfX BEIIECTB) Ha CKOPOCTh XUMHYECKUX PEaAKITHi;

HAOII0/IaTh M OMKCHIBATh YPAaBHEHHS pEaKIUi MEXIy BEIIECTBAMH C MTOMOIIbIO €CTECTBEHHOTO
(PyCCKOTO WU POJTHOTO) SI3bIKA U S3BIKA XUMHUH;

MPOBOAWTH OIBITHI, TOATBEPKIAIOIINE XHMHUYECKHE CBOHCTBAa aM(pOTEPHBIX OKCHUIOB U
TUAPOKCHJIOB; 3aBHCUMOCTh CKOPOCTH XUMHUUYECKON PEaKIIMK OT Pa3InNYHBIX (PaKTOPOB (MpUpoIa
pearupyromux BEIIeCTB, KOHIEHTpAlMs BEIIECTB, [aBJIEHHE, TeMIlepaTypa, KaTaau3arop,
MMOBEPXHOCTh CONMPUKOCHOBEHUS PEArnpyrOIINX BEIIECTB).

MertanpeameTHble pe3yJibTaThbl 00y4YeHHs

VYvyamuiics J0J1KeH ymemp:

ONpeAeNaTh Lelb Y4eOHOM NeATENbHOCTH C IMOMOIIBI0 YUUTENs] U CaMOCTOSITENbHO, MCKaTh
CpeICTBa €€ OCYIIECTBJICHHs, paboTas MO IJaHy, CBEPATh CBOM ACUCTBUS C LENbIO U TPHU
HEO0OXOUMOCTH UCIPABIISATH OLIMOKH C MTOMOIIBIO YUYUTENS U CAMOCTOSITENbHO;

COCTaBJIATh AHHOTALIMIO TEKCTA;
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CO3/1aBaTh MOJEIH C BBIJCICHHEM CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTa M MPEACTaBICHUEM
UX B IPOCTPAHCTBEHHO-Tpa(pUUECKON WM 3HAKOBO-CUMBOJINYECKOH (opMme;

OTIpeNIeNATh BUABI KIACCU(PHUKAINU (€CTECTBEHHYIO U UCKYCCTBEHHYIO);

OCYILECTBIIATh NPSAMOE A€YKTUBHOE JOKA3aTENbCTBO.

IIpenmeTrHble pe3yJbTaThl 00y4eHHs

VYyamuiics 10J1KeH ymenn:

UCIIOJIb30BaTh MX IIPU XapaKTEPUCTHUKE METAUIOB; J1aBaTh XapaKTEPUCTUKY XUMHUYECKHX
3JIEMEHTOB-METAJJIOB (ILEJIOYHBIX METANIOB, MAarHus, KajblUs, AJOMHHMA, *Keje3a) M0 HuX
nonoxenuto B Ilepuogudeckon cucreme xumudeckux dnaeMeHToB [[. M. Menneneesa
(XMMHUECKUI 3HAK, MOPAIKOBBI HOMEp, IIEPUOJ], TpyIINa, IOATrPYINa, OTHOCUTEIbHAs aTOMHAs
Macca, CTpO€HHE aToma (3apsii sfApa, YUCIO NMPOTOHOB U HEHTPOHOB B sjipe, OOLIEE YUCIO
JJIEKTPOHOB, PACHpPEAEICHUE DSJEKTPOHOB [0 3UIEKTPOHHBIM CJIOSM), IPOCTOE BEIIECTBO,
¢dbopmya, Ha3BaHHME U TUIT BBICIIETO OKCHJIA U THIIPOKCUIA);

Ha3bIBaTh COEJAMHEHUS METAJIIOB M COCTABIIATh UX (POPMYJIBI IO HA3BAHUIO;

XapaKTepu30BaTh CTPOCHHE, 00mme (pU3nyecKrne U XUMHUECKHE CBOMCTBA MPOCTHIX BEIIECTB-
METaJIOB,;

OOBSACHATh 3aBUCHUMOCTb CBOWCTB (MJIM HpPEJICKAa3bIBATh CBOWCTBA) XUMHUYECKHX 3JIEMEHTOB-
METaJUIOB (pajnyc, METAJUIMYECKUE CBOMCTBA 3JIEMEHTOB, OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIC
CBOMCTBA JIEMEHTOB) U 00pa3yeMbIX UMHU COCIUHEHUHN (KHCIOTHO-OCHOBHBIE CBOMCTBA BBICIIMX
OKCHJIOB ¥ THMIPOKCHIOB, OKHCIMTEIbHO-BOCCTAHOBUTENIBbHBIE CBOMCTBA) OT IIOJIOKEHUS B
Ilepnonnueckoi cucreme xuMmuueckux anemenTos /. . Menneneesa;

OIKCBIBATH OOLIME XUMHUECKUE CBOWCTBA METAJUIOB C MOMOILBIO €CTECTBEHHOT'O (PYCCKOTO MIIU
POJIHOIO) 53bIKA U S3bIKA XUMUU;

COCTaBJIATh MOJIEKYJIIDHBIE YpaBHEHMs PpeakLuil, XapaKTepU3YIOLIMX XUMHUYECKHE CBOMCTBa
METAJJIOB U UX COEIMHEHUH, a TaKXKe JJIEKTPOHHBbIE YpaBHEHUS IIPOLECCOB OKUCICHUS-
BOCCTaHOBJICHHUS;

YPaBHEHHUS DJIEKTPOJMTUYECKON JHUCCOIMALNK; MOJIEKYJIApHBbIE, TOJHBIE M COKpAllEHHBIE
VOHHBIE YPABHEHMSI PEAKLIUN C Y4aCTUEM JIEKTPOJIUTOB;

YCTaHaBIIMBATh MPUYUHHO-CJIEICTBEHHBIE CBS3U MEXAY CTPOEHUEM aTOMa, XMMUYECKOU CBS3bIO,
TUIIOM KPUCTAJUIMYECKON PELIeTKH METaNIOB M UX COCIMHEHMH, UX OOIUMH (U3NYECKUMU U
XUMHUYECKHUMH CBOMCTBaMU;

ONMCHIBATh XUMHYECKHE CBOWCTBA IIEIOYHBIX M IIEJIOYHO3EMEIBHBIX METAJJIOB, a TaKkKe
ATIOMUHUS U JKeJle3a U UX COECIUHEHHUI ¢ MOMOIIBI0 €CTECTBEHHOIO (PYCCKOrO WM POAHOTO)
A3bIKA U SA3BbIKA XMMUH;

BBIMIOJHATh, HAOMIOJaTh M ONUCHIBATh XMMHMYECKUN OSKCIEPUMEHT IO pacro3HaBaHHUIO
BaXHEHMIINX KATUOHOB METAJUIOB, THIPOKCH]I-MOHOB;

HKCIIEPUMEHTAJIbHO MCCJIEI0BaTh CBOMCTBA METANIOB W HMX COEIMHEHUHM, pellaTh
AKCIEPUMEHTAJIbHBIE 33]a4t 110 TeMe «MeTaibl»;

ONKCHIBaTh XUMHUYECKHH SKCIEPHUMEHT C MOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO WM POAHOIO)
A3bIKA U A3bIKA XMMUH;

IPOBOJIUTH pacyeTbl M0 XUMHUYECKUM (GOpMyJIaM U YPAaBHEHHUSM peakiMi, MPOTEKAIOIUX C
y4acTHUEM METAJUIOB U UX COeIMHEHUH.

MeranpeamerHsie pe3yJbTaTbl 00y4eHHs

VYuamuiics 10J1KeH ymemp:

paboTaTh MO COCTaBJIEHHOMY IUIaHY, HCHOJb3ys Hapsly C OCHOBHBIMU U JOMOJHUTEIbHBIE
cpezcTBa (CIPaBOUHYIO JIUTEPATYPY, CIOKHBIE TpHOopsI, cpenctBa MKT); ¢ momompio yuutens
oTOMpaTh Ui peleHns yueOHbIX 3a7a4 HEOOXOAUMBIE CIOBAPH, SHIUKIIONEIUH, CIIPABOYHUKH,
JJIEKTPOHHBIE JUCKH;

COTIOCTABJISITh U OTOMpPATh MHGOPMALMIO, TOJYYEHHYIO W3 Pa3IMYHbIX UCTOYHHKOB (CIOBapH,
SHIUKJIONENH, CIPABOYHUKH, 3JIEKTPOHHBIE TUCKHU, ceTb VIHTEpHET);
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NPECTaBIsITh WHGOPMAILMIO B BHJAE TAONHI], CXE€M, OMOPHOTO KOHCIIEKTa, B TOM YHCIE C
npumeHenuem cpeacts UKT;

0(OPMIISITH CBOU MBICIT B YCTHOU U MMCHMEHHOW PEYH ¢ YIETOM CBOHMX YUEOHBIX U KU3HEHHBIX
pEYEBbIX CUTYyallMid, B TOM uKciie ¢ npumeHennem cpeacts UKT;

COCTaBJISITh PELICH3UIO HAa TEKCT;

OCYLIECTBJISATh JI0KA3aTENbCTBO OT NpoTuBHOro. Ilepmoanueckuii 3akoH u Ilepuogmueckas
cucrema xuMuueckux 3yeMeHToB /. . Menneneea. @U3HMYECKHl CMBICT MMOPSAIKOBOTO HOMEPA
3JIEMEHTa, HOMEPOB MEpUOAA U TPYIIbl. 3aKOHOMEPHOCTH U3MEHEHUsI CBOMCTB 3JIEMEHTOB U HX
COCIMHEHUH B MIEPHOJaX U TPYIIAX B CBETE MPEACTABICHUI O CTPOCHUH aTOMOB AJIEMEHTOB.
3HaueHHE MEPUOAUYECKOTO 3aKOHA. BUIbl XMMHUYECKHMX CBSI3€d M THUIIBI KPUCTAJUIMYECKHX
pemieTok. B3anMocCBs3b CTpoeHUsI U CBOMCTB BemiecTB. Kiaccudukanus XMMUYECKHX pPeaKIui
0 Pa3JIMYHbIM MPU3HAKaM (UHCIIO U COCTaB Pearupyrouux U 00pa3yronIuXcs BEIeCTB; HaJuune
rpaHulibl  pasfena (a3; TermIoBod JPQeKT; U3MEHEHHWE CTENeHEH OKHUCIEHUS aTOMOB;
MCIIOJIb30BaHUE KaTall3aTopa; HampapieHue nporekanus). CKOPOCTh XUMUYECKUX PEaKIUi U
dakropel, Biustonme Ha Hee. OOPaTMMOCTh XUMHYECKUX PEAKIUH M CIOCOOBI CMEIICHHS
XUMHUYECKOI'O0 PaBHOBECHS.

[IpocTeie M cHOXHBIE BeHIECTBA. MeTalibl U HEMETAJUIbl. [ €HEeTHYeCKHe psAIbl METallia,
HEeMeTalla W mnepexoaHoro wmetamwia. OKCUABIM TUAPOKCUABl (OCHOBAaHHUS, KHUCIOTHI,
am(pOoTepHBIC THAPOKCHUIBI), CONU. VX cocTaB, KilacCU(pUKALUS U OOIIHEe XUMHYECKHE CBOMCTBA B
CBETE TEOPUH DJIEKTPOJIUTHUECKOU TUCCOLUALIUU.

JInuHOCTHBIE pe3yJIbTaThl 00y4YeHHs

Yyamuics 10JKeH:

3HaAmMb U NOHUMAMb. OCHOBHBIC MCTOPUYECKHE COOBITUS, CBSI3aHHBIE C PAa3BUTHEM XHUMHUHU U
oOuiecTBa; JOCTH)KEHUS B 00JIACTM XMMHUHU U KYyJIbTYpHbIE TPAAULMK (B YACTHOCTH, HAY4HbIE
TPaJUIIMN) CBOEH CTpaHbl; OOIIEMUPOBBIE JOCTH)KEHHUS B 00JaCTH XMUMUHU; OCHOBHbIE IIPUHIIMIIBI
U TIpaBUJIa OTHOILIEHUS K NMPUPOJIE; OCHOBHI 3/I0pOBOr0 00pa3a JKU3HH U 3/10pOBbecOEperarommnx
TEXHOJIOTHIA;

IIpaBUjIa IOBEJICHUS B YPE3BBIYAMHBIX CUTYalMSX, CBA3AHHBIX C BO3JECHCTBHEM pa3IMYHBIX
BEIIIECTB; OCHOBHBIE MpaBa U 00A3aHHOCTHU I'pakJaHUHA (B TOM YHCIIE y4allerocs), CB3aHHbIE C
JUYHOCTHBIM, TPOPECCHOHATBHBIM U )KU3HEHHBIM CAMOOTIPE/ICIICHUEM;

COLMAJIbHYIO 3HAYMMOCTb U COJiepKaHue Mpodeccuii, CBA3aHHBIX ¢ XUMUEH;

UCHBIMBIEAMb: YYBCTBO TOPAOCTH 3a POCCUMCKYIO XMMUYECKYIO HayKy M YBA)KEHHE K UCTOPUH
€€ pa3BUTHS; YBaXKECHUE U MPUHATHE JOCTHKEHUH XUMUHU B MUPE; JIIOO0Bb K IMIPUPO/JIE; YBAXKEHUE
K OKpYXarolmuM (y4JaliuMmcsl, yYUTENsIM, POAUTENSM U JIp.) — YMETb CIyIIaTh W CIIbIIATh
napTHepa, MPU3HaBaTh MPABO KaXJA0T0 Ha COOCTBEHHOE MHEHUE, IPUHUMATh PELICHHS C YYETOM
MIO3ULIMA BCEX YYAaCTHHUKOB; YYBCTBO IIPEKPACHOTO M OCTETUYECKMX YYBCTB Ha OCHOBE
3HAKOMCTBA € MHUPOM BEIIECTB U MX IMPEBPALICHUM; CAMOYBAXEHHE U SMOLMOHAIBHO-
MOJIOKUTEILHOE OTHOIICHHE K ce0e;

npu3naeamy: 1EHHOCTD 310POBbs (CBOETO M JAPYIHX JII0/IEH ); HEOOXOJUMOCTh CaMOBBIPaYKEHUS,
caMopealIn3aluy, COLUAIBHOIO IPU3HAHNS,

0CO3Haeamp: TOTOBHOCTh (MM HETOTOBHOCTH) K CAMOCTOSTEIbHBIM MOCTYIKaM M JIEHCTBUSM,
OTBETCTBEHHOCTb 3a MX PE3YyJbTaThl; TOTOBHOCTh (WJIM HETOTOBHOCTb) OTKPBITO BbIpaXaTb U
OTCTauBaTh CBOIO MO3HIIMIO U KPUTUIHO OTHOCUTBCS K CBOUM ITOCTYTIKAM;

nPOAGAAMB: FKOJIOTHUECKOE CO3HAHHE; JA00pPOKENaTeIbHOCTh, JOBEPHE M BHUMATEIbHOCTh K
JIOJSIM, TOTOBHOCTh K COTPYIHHUYECTBY M JApYKO€, OKa3aHHIO IOMOIIM TEeM, KTO B HeH
HYyX/aeTcs; O0O0OOIIeHHBIM, YCTOWYMBBIN W H30MpaTenbHbI MO3HABATENbHBIM HHTEpEC,
WHUIMATUBY U JIO003HATEILHOCTh B M3yUYEHUU MHUPA BELIECTB U PEAKIIHIL; 11eJIeyCTPEMIIEHHOCTb
U HAaCTOMYMBOCTb B JOCTWIKCHMM I€JIEW, TOTOBHOCTb K IIPEOJOJICHUIO TPYIHOCTEM;
yOeXJAEHHOCTh B  BO3MOXKHOCTH  TO3HAHMS  MPHUPOABI, HEOOXOJWMOCTH  Pa3yMHOIO
UCTIOJIb30BAaHUS TOCTHKECHUN HAYKU M TEXHOJIOTUH [T pa3BUTHS OOIIECTBA;
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ymemp: yCTAHABIMBATh CBSI3b MEXKIY IEJIbI0 H3YyYE€HHUS XUMHM M Te€M, s 4Yero oOHa
ocyIiecTBIsieTcsl (MOTUBaMHM); BBINOJIHATh KOPPUTUPYIONIYI0 CaMOOLICHKY, 3aKII0YAIOIIYIOCs B
KOHTPOJIC 3a TMPOIECCOM W3YUCHUsS XHUMHH M BHECCHHHM HEOOXOIUMBIX KOPPEKTHBOB,
COOTBETCTBYIOILIMX dTalaM U croco0aM M3y4eHHUs! Kypca XMMHH; BBIIOIHATh PETPOCIIEKTUBHYIO
CaMOOILIEHKY, 3aKJIIOYAIOLIYIOCsl B OLEHKE Ipolecca M pe3yibTaTa H3Yy4EHHs Kypca XUMUU
OCHOBHOM LIKOJIbI, TOABEAECHUN UTOTOB HA OCHOBE COOTHECEHUS L€ U pe3yIbTaTOB;

CTPOUTH JKU3HEHHBIE W TPOGECCHOHATIbHBIC IUIAHBI C YYETOM KOHKPETHBIX COIMATBHO-
HCTOPUYECKHX, MOJUTUYECKUX U SIKOHOMUYECKHUX YCIOBUI; OCO3HABaTh COOCTBEHHBIE [ICHHOCTH
U COOTBETCTBHUE UX

IIPUHUMAEMBIM B >KM3HU PEUICHUSIM; BECTU IUAJIOr Ha OCHOBE PABHOIIPABHBIX OTHOUIEHUN WU
B3aUMHOT'O YBa)XEHUSI; BBIACIATh HPABCTBEHHBIM ACIEKT IMOBEICHUS M COOTHOCUTH IMOCTYIKHU
(cBOM W Jpyrux JoJiei) U COOBITUSL C MPHUHATHIMU 3TUYECKUMH HOPMAaMU; B MpeJesiax CBOUX
BO3MOKHOCTEH MPOTUBOACHCTBOBATh JCHCTBUAM U BIUSHUIM, TMPEICTABISIONIUM YIPO3Y
JKU3HU, 3JI0pPOBBI0 M 0€30MaCHOCTU JIMYHOCTU U OOIIECTBA.MCIONb30BATh MPU XapaKTEPUCTHKE
METaJUIOB M UX COCIUHEHUU TOHSTHS: «METAUIb», «PsJl AKTUBHOCTH METAIIOBY», «ILEIOYHBIC
METaJUIbI», «IIEJIOYHO3EMEIbHBIE METAILIIBDY,

ILnanupyemsble pe3yJbTaThl 00yYeHHS:

BbeInyCKHUK Hay4YuTCH:

* OIIUCHIBATH CBOMCTBA TBépIILIX, KHUAKUX, ra3006pa3HI)1x BCIICCTB, BBIACIIAA UX CYHICCTBCHHLIC
MPU3HAKU;

* XapaKTepHU30BaTh BEIIECTBA IO COCTAaBY, CTPOCHUIO U CBOMCTBAM, YCTaHABIMBATH NMPHYUHHO-
CJIEICTBEHHBIE CBSA3H MEXKYy JAHHBIMU XapaKTEPUCTUKAMHU BEIECTBA;

¢ paCKphbIBaTb CMBICII OCHOBHBLIX XHMHYCCKHUX MOHATHHU «aToM», «MOJICKYJIa», «XUMUYECKUN
3JIEMEHT», «IIPOCTOE BEILIECTBOY», «CIOKHOE BEIECTBO», «BAJIEHTHOCTHY, HCIONb3YsI 3HAKOBYIO
CUCTEMY XUMUU,

* 1300pakaThb COCTaB NMPOCTEHIINX BEIIECTB C MOMOILBIO XUMHUUYECKUX (OPMYNI M CYLUIHOCTb
XUMUYECKHUX PEAKLIUH C TOMOIIBI0 XUMUYECKUX YPABHEHHI;

* BBIYHCIISATh OTHOCUTEIBHYIO MOJIEKYISPHYIO M MOJIIPHYIO MaccChl BEIIECTB, a TAK)KE MaCCOBYIO
JOJIF0 XUMHUYECKOTI'O JJIEMEHTA B COCAMHCHUAX JJIsI OIICHKHU UX HpaKTH‘{eCKOﬁ 3HAa4YUMOCTH,

* CpaBHUBATh 10 COCTAaBY OKCH/IbI, OCHOBAHHUSI, KUCIIOTHI, COJIH;

° KJ'IaCCI/I(l)I/IHI/IpOBaTI) OKCHJbI U OCHOBAHUA I10 CBOﬁCTBaM, KHCJIOTBI U COJIX ITO COCTABY,

* OJIH30BAThCSI TAOOPATOPHBIM 000PYIOBAaHUEM M XUMUYECKON TTOCYIO0H;

¢ IPOBOAUTE HECIOXKHBIC XWMHYCCKUC OINBbITHI H Ha6J'II-OI[€HI/I$I 3a W3MEHEHUSIMH CBOWCTB
BEIIECTB B Ipollecce MX MNPEeBpalleHUi; cOOM0AaTh MpaBWila TEXHUKH OE30MaCHOCTH IpH
MIPOBEICHUH HAOJIOICHUI U OTIBITOB;

* pa3nUyYaTh IKCHEPUMEHTATBHO KHUCIOTHI M MIENOYH, MONB3YSICh WHAMKATOPaAMH; OCO3HABaTh
HEO0OXOAMMOCTh COOTIOICHUSI Mep 0€30MacHOCTH MPU OOPAIICHUH C KUCIOTAMH U IIEI0YaMHU.

* pacKphIBaTh CMBICI NIepuoandeckoro 3akona J[. 1. Menneneesa;

* ONUCBHIBATh W XapaKTEepPH30BaTh TAOMUUYHYIO (POpMY MEPHOAMYECKON CHUCTEMBI XUMHUYECKUX
DIIEMEHTOB;

* XapaKTepHU30BaTh COCTAB aTOMHBIX A€ U paclpe/ie]IeHue YUCIIa 3JEKTPOHOB O AJIEKTPOHHBIM
CJIOAM aTOMOB XUMHWYCCKUX JJIEMCHTOB MAJIbIX IEPHOOOB HepHO}II/I‘IeCKOﬁ CUCTEMBI, a TAKXKC
KaJusl U KaJbIINs,

* pa3MyaTh BHUABl XUMHUYECKOM CBA3U: HOHHYIO, KOBAJIEHTHYI IOJISIPHYIO, KOBAJICHTHYIO
HEMOJISIPHYIO U METAITHYECKYIO;

* 1300paXkaTh AJIEKTPOHHO-UOHHBIE (POPMYIIBI BEIIECTB, OOPA30BAHHBIX XUMHUYECKUMHU CBSI3SIMHU
pasHoOro BUAA;

¢ BLISIBIISITE 3aBUCUMOCTL CBOMCTB BCIICCTB OT CTPOCHUA HX KPUCTATIIMYCCKHUX peH_IéTOKI
HOHHBIX, aTOMHBIX, MOJICKYJIAPHBIX, MCTAJUIMUCCKUX
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* XapaKTepU30BaTh XUMUYECKUE IJIEMEHTHl U UX COCAMHEHHUs Ha OCHOBE MOJIOKEHUS 3JIEMEHTOB
B MIEPUOIMYECKON CUCTEME U OCOOCHHOCTEH CTPOCHHUS UX aTOMOB;

* XapaKTepu30BaTh HAYYHOE M MHPOBO33PEHUYECKOE 3HAYCHHE IMEPUOJMYECKOr0 3aKOoHa U
NepUOANYECKON cHucTeMbl xuMuueckux oanemeHToB J. M. MenneneeBa;* 0OBACHAT CYyTh
XUMHUYECKHUX TPOIECCOB U UX MPUHIMITUATBEHOE OTIUYHE OT (PHU3UICCKUX;

* Ha3bIBATh MIPU3HAKU U YCIOBUS MPOTEKAHUSI XUMHUUECKHUX PEAKIIHIA;

* YCTaHABJIUBATh MPUHAIICKHOCTh XUMHUUYECKOM PEaKIINU K OMPEACIEHHOMY THUITY 110 OJHOMY U3
KJIaCCU(UKALMOHHBIX MPU3HAKOB: 1) MO 4YMCIy M COCTaBY MCXOJHBIX BEIIECTB U IMPOJIYKTOB
peakuu (peaKiuu COSAMHCHHUSI, PA3IOKCHHsI, 3aMEIICHHUSI U OOMEHa); 2) MO BBIACICHUIO WIH
MOTJIOUICHUIO TEIJIOTHI (peakluuHu SK30TEPMHUUYECKHUE M IHAOTEPMHUUYECKHE); 3) MO0 HU3MEHEHUIO
CTENEHENW OKHUCIICHHS] XMMHUYECKUX 3JEMEHTOB (PEaKIUMU OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIC);
4) mo obpaTuMOCTH TIporiecca (peakuu 00paTuMble U HEOOpaTUMBIE);

* COCTaBJIATh YPaBHEHUS JIEKTPOJIUTHUECKOM AUCCOLMALIMU KUCIIOT, IEI0YEH, COJIeH; MOJIHbIE U
COKpalIEHHbIE WOHHBIE  ypaBHEHUS  peakiuil oOMeHa; ypaBHEHUS  OKHUCIHUTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIINIA;

* IPOTHO3UPOBATh MPOAYKTHl XMMHUYECKUX peakuui 1o Qopmyiam/Ha3BaHUSIM HCXOJHBIX
BEIIIECTB; OMPEIEISITh HCXOIHBIC BEMIECTBA 1O (hOpMYyIJIaM/Ha3BaHUSM IPOTYKTOB PEaKIIHH;

* COCTAaBJIATh ypPaBHEHUS pEaKUUW, COOTBETCTBYIOIIMX IOCIEI0BATEIILHOCTH («IEMOYKE))
MIPEBPAIICHUI HEOPTaHUYECKUX BEIIECTB PA3TMYHBIX KJIACCOB;

* BBIBIISAITh B TMPOIIECCE OKCIEPUMEHTa TMPU3HAKU, CBUAETEIbCTBYIOIIME O MPOTEKaAHUH
XUMHYECKON PEaKUu;

* IPUTOTOBJIATH PACTBOPHI C OMPeIeIEHHON MaCCOBOH J10JIel pacCTBOPEHHOTO BEIIECTBA,

* OIPECINISITh XapaKTep CPeabl BOAHBIX PACTBOPOB KHUCIIOT U IICIIOYEH MO MU3MEHEHHUIO OKPACKU
WHIUKATOPOB;

* IPOBOJUTh KA4YECTBEHHBIE PEAKIMHU, TOJITBEPKAAONINE HAIWYME B BOJHBIX PAaCTBOpPAX
BEIIECTB OTAEIbHBIX HOHOB

* ONPECNIATh TMPUHAIJIKHOCTh HEOPTaHMYECKHX BEHIECTB K OJAHOMY M3 H3YyUYCHHBIX
KJIACCOB/TPYIIM: METAIIJIbl U HEMETAJUIbI, OKCUJIbI, OCHOBAHUSI, KUCIIOTHI, COJIH;

* COCTaBIIATH (POPMYJIBI BEIIECTB M0 UX HA3BAHUSIM;

* OINPEAEINATh BAJICHTHOCTh U CTENIEHb OKUCIIEHUS 3JIEMEHTOB B BELIECTBAX;

* COCTaBIATH (POPMYJIIbl HEOPTAHUYECKUX COCTUHEHHI 10 BaJICHTHOCTSIM U CTENIEHSIM OKHUCIICHUS
AIIEMEHTOB, a TaK)Ke 3apsAaM MOHOB, yKa3aHHBIM B Ta0JIMIle PACTBOPUMOCTH KHCIIOT, OCHOBAaHUH
" COJIEH;

* OOBSICHATh 3aKOHOMEPHOCTH HW3MEHEHHUs (PU3MYECKHMX M XUMHYECKHX CBONCTB MPOCTBIX
BEIECTB (METAJIJIOB M HEMETAIJIOB) M WX BBICHIUX OKCHJOB, OOpPa30BaHHBIX 3JIEMEHTaAMU
BTOPOT'O U TPETHETO MEPUOJIOB;

* Ha3bIBaTh OOIME XUMHUYECKHWE CBOMCTBA, XapaKTEpHbIE JIS TPYII OKCHUIOB: KHUCIOTHBIX,
OCHOBHEIX;

* Ha3bIBaTh OOIME XWUMHUYECKHE CBOWCTBA, XapaKTepHbIE [JII KaXJOro U3 KJIACCOB
HEOPraHWYECKHUX BEIECTB: KUCIOT, OCHOBaHMI, COJIEH;

* IPUBOJIUTH TMPUMEPHI PEAKIMI, MOATBEPKAAIONIMX XUMUUYECKHE CBOMCTBA HEOPTraHUYECKUX
BEIIIECTB: OKCUOB, KHCJIOT, OCHOBAHUH U COJIEH;

* ONPEACNSATh  BEIIECTBO-OKUCIUTENb W  BEIIECTBO-BOCCTAHOBUTEIb B  OKUCIUTEIBHO-
BOCCTAHOBUTEIHHBIX PEAKIIUSX;

* COCTABJIATh OKHUCIIUTEIHHO-BOCCTAHOBUTENBHBIN OalaHc (Ui W3YyYEHHBIX peakluid) II0
MIPEIOKEHHBIM CXEMaM PEaKIIHii;

* MPOBOJIUTH JTA0OPATOPHBIE OMBITHI, TOATBEPKIAIONINE XWMHUYECKHE CBOMCTBA OCHOBHBIX
KJIACCOB HEOPTaHWYECKHUX BEIIECTB;

BblnyCKHllK noJiyuum 603MO)NCHOCMb HAYUUMbCA?
® cpamommno 06paw;ambc;z C eewecmeamu 6 NOBCEOHEBHOlL HCU3HU,
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* 0CO3HABAMb HEOOXOOUMOCTb COONIOOEHUA NPABUIL IKOIO2UYECKU 0e30NACH020 NO0BeOeHUs 8
OKpYdHcaroujeli npupooHoll cpeoe;

* NOHUMAMb  CMbICT U  HE0OX0OUMOCMb  COOMOOeHUsI NPeOnucanuti, npeoidzaemvlx 6
UHCMPYKYUAX NO UCNOTb308AHUIO TEKAPCME, CPEOCME ObIMOBOU XUMUU U OP.,

* UCNONIL308AMb  NPUOOpEemEHHble  Kllouegble  KOMNEMEeHMHOCMU — NpU  GbINOJHEHUU
UCCNe008aMeNbCKUX NPOEKMO8 NO U3YYEHUIO CBOLUCMS, CHOCOD08 NOLYYeHUsT U PACHO3HABAHUS
seujecms;

* pazeueamv  KOMMYHUKAMUBHYIO — KOMNEMEHMHOCMb, UCHOAb3YS  CPeOCmea  YCMHOU U
NUCbMEHHOU KOMMYHUKAYUU npu pabome ¢ mMeKCmamu YueOHuKa u OONOJHUMENbHOU
JUmMepamypou, CnpagouHbIMU MadIUYAMU, NPOSAGISAMb 20MOBHOCMb K VEANCEHUIO UHOU MOYKU
3peHuss npu 00CYHcOeHUU Pe3yIbmamos 6bINOIHEHHOU pabomul,

* 00bEKMUBHO OYEHUBAMb UHDOPMAYUIO O BeUeCmBaAx U XUMUYECKUX NPOYeccax, KpUmuyecku
OMHOCUMbCL K NCEeBOOHAYYHOU UHpOpMayulu, Hed0OPOCOBeCMHOU peKiame, KACarujelcs
UCNONb308AHUS PA3IUYHBLX 8EUIECME.

* 0CO3HABAMb 3HAYEHUE MEeOPEeMULeCKUX 3HAHUL 0151 NPAKMUYECKOU 0esimelbHOCMU Yello8eKd;

* OnuUCLIBAMb U3YUEHHblE 00bEKNMbL KAK CUCMEMbL, NPUMEHSISL IOUKY CUCIEMHO20 AHANU3A,

* NPUMEHAMb 3HAHUSA O 3AKOHOMEPHOCHIAX NEPUOOUUECKOl CUCMEMbl XUMUYECKUX DJIeMeHmOo8
07151 00BSCHEHUSL U NPEOBUOCHUS CBOUICME KOHKPEMHbIX 8eUeCms;

* pazeusamv UHQGOPMAYUOHHYIO KOMNEMEHMHOCMb NOCPeOCmEoM YVenyOneHus 3HaAHuu 00
UCMOpUU CMAHOBIEHUsL XUMUYECKOU HAYKU, €€ OCHOBHBIX NOHAMULL, NEPUOOULECKO20 3aKOHA KAK
00H020 U3 BANCHEUWUX 3AKOHO8 NPUPOObL, A MAKHCE O COBPEMEHHBIX OOCMUNCEHUAX HAVKU U
MEXHUKU.

* COCMABNAMb  MONEKYIAPHble U NOJHble UOHHble YPAGHEeHUs N0 COKPAWEHHbIM UOHHBIM
VDABHEHUSIM,

* NPUBOOUMb NpUMEPbl PearKyuli, NOOMBEEPAHCOAIOWUX CYUWECMBOBAHUE B3AUMOCEIAZU MEHCOY
OCHOBHBIMU KILACCAMU HEOPSAHUUECKUX BEUeCmE;

* IPOCHO3UPOBAMb PE3YIbMAmbl 8030€UCMEUsT PA3TUYHBIX (PAKMOPO8 HA UMEHeHUe CKOpPOCmuU
XUMUYECKOU peakyuu;

* IPOCHO3UPOBAMb  PEe3YIbMAmMbl  8030€UCMEUs.  PA3IUYHBIX — (DAKMOPO8 HA  CMeujeHue
XUMUYECKO20 PABHOBECUSI.

* NPOCHO3UPOBAMb XUMUYECKUEe CEOUCMBA BeUecms HA OCHOBe UX COCMABA U CIPOEHUSL,

* NPOCHO3UPOBAMND CnOcobHOCMb sewecmea nposL6IMb OKUCTUMEbHbIE unu
B0CCMAHOBUMENbHBIE CEOUCMBA C YUEMOM CMeneHell OKUCIEHUS. INEMEHMO8, 8X00SUUX 8 e20
cocmas;

* BBIAGIAMb CYUWECTNBOBAHIUE 2EHEMUUECKOU 83AUMOCBA3U MENCOY 8eujecmeamu 6 psady. npocmoe
8ewecmeo — OKCUO — 2UOPOKCUO — COJIb,

* 0P2aHU306b16AMb, NPOBOOUMb YUEHUUECKUE NPOEKMbl NO UCCIe008AHUIO CEOUCME Geujecms,
UMEIOUUX BANCHOE NPAKMUYECKOe 3HAUEHUE.

Pacnipenenenue yaeOHOro Marepuaia

Ne membl KOJ-80 U3 HUX nabopamopHbl
n/n 4aco8 | KOHMpONbHBLIX | npakmuy X Onvimos
pabom ecKux
pabom
1 IToBTOpPEHUE 0 0000IIEHNE 5 1 12
cBe/leHMi Mo Kypcey 8 kiacca..
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XHMHYeCKHe peakun B
pacTBopax

10

20

Hemeramie! u ux COCANHCHUA

25

MeTaJibl M HX COCINHCHUSA

XHMMHS M OKpYsKaoIias cpesia

[\

N [ EN [

O0o01IeHne 3HAHUH 110 XUMHH 32

KYPC OCHOBHOM IIKOJIBI.
IMoaroroBka k OCHOBHOMY
rocy1apcTBEHHOMY JK3aMeHY
(01)

Pezepenoe epems

Hmozo:

68

43

KanennapHo-temaTnyeckoe IJiaHHPOBaHNe

Ne i/t

Tema ypoka

Koma-Bo
Jac

JlaTa
TJIaHY

10

Hara 1o
baxty

[Ipunoxenne

IToBTOpEeHue 0 000011IeHHE CBEICHUI 10 KY

cy 8 kaacca.. (54.)

Krnaccudukanus HeopraHUYeCKuX
BEIIIECTB U UX HOMEHKJIATypa
. . Menaeneera

1

Knaccudukanms
peakuui 1o
OCHOBAHMSIM

XUMHNYECKUX
pa3InuIHbIM

XUMHYECKUX
pa3IMYHBIM

Knaccudukanus
peakuuii o
OCHOBAaHUSIM

[lonsiTHE O CKOPOCTH XUMHUYECKOU
peakuun. Katanus

[lonsiTHE O CKOPOCTH XMUMHUYECKOU
peakuuu. Katanus

XuMHyecKHue peakunu B
pactBopax (10 1)

DNeKTpoNIUTHYECKast
JUCCOLAIIHAS

OCHOBHBIE TIOJIOKEHUSA TEOpUU
NNEKTPOIUTUIECKON
muccormaruu (TO]1)

XMMHUYECKUE CBOMCTBAa KHCIOT B
CBETE TEOPUH IEKTPOIUTUYECKON
JUCCOLMAINN

XHUMHYECKHE CBOMCTBA KHUCIOT B
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CBETE TEOPHUH IJIEKTPOJIUTUYECKON
IHUCCOLIHAIANA

10.

XuMudeckue CBOMCTBaA
OCHOBaHMM B CBE€TE€ TEOpUU
AJIEKTPOJIUTAYECKOMN
JIACCOIAAIIN

11.

XUMHAYECKHE CBOMCTBA COJIel B
CBETE TEOPHUH IJIEKTPOJIUTUUYECKON
IUCCOLIUAIINN

12.

[ToHsiTe 0 ruaponn3e conen

13.

[Ipaktnyeckas pabGora Ne 1.
Pemenne  IKCIepUMEHTAIBHBIX
3aj1a4 o TeMe
«DIEKTPONUTHYECKAS
JIMCCOLMALINSY

14.

O00011IeHNE U CHUCTEMATU3ALUS
3HAHUHU TI0 TeMe «XHMHUUYECKHE
peakmuu B pacTBOpax
JJIEKTPOJIUTOBY

15.

Kontponbnast pabora Nel mo
TeMe «XUMHUYECKHE pPEakKlnu B
pacTBOpax MEKTPOJIHUTOBY

Hemerasibl 1 HUX COCAUHCHUSA
(25 v)

16.

Ob6mas XapaKTepUCTHKA
HEMETaJJIOB

17.

Obmas XapaKTepUCTHKA
anemeHTtoB VIIA rpynmer —
TaJIOTEHOB

18.

CoeHEeHN TAJIOTEHOB

19.

[Tpaktuyeckas pabGora  Ne2.
«3yyeHne CBOWCTB  COJISTHOM
KHUCJIOTBI»

20.

Obmas XapaKTepUCTHKA
s1eMeHTOB VI A -XalIbKOTEHOB.
Cepa

21.

. CepoBo1opos1 ¥ cynb(huUIbI

22.

KucnopoiHbie COeTMHEHHUSI CEpBI.

23.

[IpakTnueckas pabora 3.
«M3ydyeHne  CBOWCTB  CEpHOM
KHCIIOTBI)

24.

Obmas XapaKTepUCTHKA
XUMHUYECKHX  3JeMEHTOB VA
rpynnsl. A30T

25.

Ammuak. Coti aMMOHUA

26.

[IpakTnueckass ~ pabora  Ne4.
«[Tony4yeHnne aMMuaka u u3y4deHue
€ro CBOMCTB»

27.

\ Kucnopoaconepxarime
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COCAMHCHUA a30Ta

28. Kucnopoaconepxariue 1
COEJIMHEHHUS a30Ta

29. @Docdop u ero coeMHEHNs 1

30. OO6mas XapakTepucTuka | 1
anementoB IV A-  rpynmsl
Yraepon

31. Kucnoponcoaepxkariue 1
COEIMHEHMS Yriiepoaa

32. [IpakTuyeckas pabota 5.1
«[lonydyenue yriekuciaoro rasza u
M3y4YEHUE €r0 CBOMCTB»

33. YrieBoaopoibl 1

34 Kucnoponconepxka- 1
[1ME OPraHUYECKUE COCTMHECHUS

35. Kpemuuii u ero coeguHeHus 1

36. CunukaTHasi HPOMBILIUIEHHOCTb 1

37. ITonydyeHne HEMETAILIIOB 1

38. [Tonyuenue BaKHEUIIUX | 1
XUMHUYECKHUX COCTUHECHHIMA

39. O6o06menne 1o Teme | 1
«Hemeranibl U UX COSAMHEHUS

40. Kontponbaas pabora Ne2 mo |1
TeEME «Hemerasbl 51 1504
COEJIMHEHHUSI»

Mertaaabl 1 ux coexunenus (17
1)

41. [Tonoxxenue METaJIOB B |1
IIepuonnueckoi CHCTEME,
CTPOEHHE aTOMOB M KPUCTAJJIOB

42. OOmue xumHYeckue cBoucTBa | 1
METaJIJIOB

43. Obmas XapakTepucTuka | 1
IIEJIOYHBIX METAJJIOB

44. Obmas XapakTepucTuka | 1
IIEJIOYHBIX METAJJIOB

45. Obmas XapakTepucTuka | 1
MIEJIOYHO3EMETbHBIX METAJIIIOB

46. Ob6mas XapakTepucTuka | 1
LIEJI0YHO3EMEIbHBIX METAJIIIOB

47. JKéctkocth Boapl U crocoOnl €€ | 1
YCTpaHEHHUsI

48. [TpakTnueckas pabora Ne 6.1
«[lomyyeHune KeCTKOM BOIBI U
CIIOCOOBI €€ YCTPaHCHUS

49. AJIFOMUHUH U €r0 COeIMHEHUSI 1

50. XKeneszo u ero coeMHEHUs 1

51. Keneso u ero coegnHeHUs 1

52. [IpakTuyeckas padora Ne 7 1

«Pemnrenne OKCIICPUMCHTAJIBHBIX
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3a71a4 110 TeMe «MeTauibI»

53. Koppo3uss MeramnoB u crnocoOsr | 1
3aIlUTEI OT HEE

54. Mertauiel B npupoge. Ilonsarue o | 1
METALTYPTHH

55. Meramel B nipupoje. [lonstue o | 1
METALTYPTHH

56. O606menne 3Hanuii 1o Teme | 1
«MeTtamibby

57. Kontponbnast pab6ora Ne3 mo |1

TeMe «MeTasuibI»

XuMmusi 1 oOKpy:xamomas cpeaa (2

)

58. Xumnueckas opranuzamus | 1
IUIAHETHI 3eMIiId

59. Oxpana okpyxaromeil cpeast ot | 1

XUMHYCCKOTI'O 3arpsA3HCHUA

O0o0menue 3HAHUI N0 XMMMHU
32 KYPC OCHOBHOH IIKOJIBI.
IloaroroBka k  OcHOBHOMY
roCyJapCcTBEHHOMY  JK3aMEHY

(0139) (74

60. BemecrtBa 1

61. XHUMUYECKUE PEAKIIUU 1

62 OCHOBBI HEOPTaHUYECKON XUMUU

63. OcHOBBI HEOPraHUYECKOW XuUMUN | 1

64. IToBTOpenue u o6o0IIEHUE 10 1
teme. [loaroToBka K KOHTPOJIBHON
pabote

65. KonTponbHas pabota Ned | 1
«HtoroBas mo Kypcy OCHOBHOM
ITIKOJTBI»

66. AHanu3 KOHTPOJBHOM paboThl. | 1
TlogBenenue UTOroB rojaa.

67-68. | PezepBHOE Bpems 2

Onucanue y4e0HO-MeTOAMYECKOT0 H MATEPHAILHO-TEXHHYECKOT0 00ecredeHust
Y4ye0Ho — MeToaMYecKoe o0eceueHue

1.ITpumepHas mporpaMMa OCHOBHOTO 00111er0 00pa3oBaHus IO XUMUH (0a30BbIi YPOBEHbD);
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2.ABTOpCKas Iporpamma O.C.I'abpuensna, COOTBETCTBYIOLIAs denepanbHOMY
['ocymapcTBeHHOMY 00pa3oBaTeIbHOMY CTaHAAPTy OCHOBHOTO OOIIEro o0O0pa3oBaHUsA U
JonyiieHHass MuHucTepcTBoM obpasoBanus u Hayku Poccuiickoii @eneparuu (O.C.I'aGpuensa
[Iporpamma Kypca xumum i 8-9 KimaccoB  00Mme00pa3oBaTEeNbHBIX  YUPSKACHUN /
O.C.I'abpuensa. — M.: [Ipoda, 2012r.).

3.1abpuensn O. C., Ocmpoymos M. [.HacronpHas KHWTA yudTens. XuMHA. 9 K L
Mertonudeckoe mocodbue. — M.: JIpoda, 2010r

4 Xumusa. 9 x i.: KonTponapHble W mpoBepouHble paboTel K ydeOHwmky O. C. T'abpuensna
«Xumus. 9 / O. C. I'abpuensy, [1. H. bepeskun, A. A. Ymakosa u ap. — M.: [Ipoda, 2009r.
S.T'abpuensn O. C., Ocmpoymos Y. I'. 3ydaem xumuto B 9 K 11.: JInIakTH4ecKue MaTepuaibl. —
M.: Biauk numroc, 2009r.

6.1 aopuensn O. C., Auyxkosa A. B. Pabouas terpanp. 9 x 1. K yuebnuky O. C. ['abpuensna
«Xumust. 9». — M.: [Ipocda, 2012r.

7.I'abpuensn O. C., Bockobounuxosa H. I1. Xumus B TecTax, 3ajavax, ynpaxkHeHUsIX. 8— 9 ki1
— M.: poda, 2009r.

MarepunanbHO-TeXHHYECKOe o0ecreyeHue:

s oOyueHus: ydamuxcsi OCHOBHOM IIKOJIBI B COOTBETCTBUU ¢ TpebOoBaHUsAMU DenepanbHOro
roCyJapCTBEHHOI'O 00pa30oBaTEIbHOIO CTaHIAapTa HEoOXOAMMAa pean3alus AeATeIIbHOCTHOTO
nosaxoja. JleareabHOCTHBIN NoaX0 ] TpeOyeT MOCTOSHHOM ONophl Mpoliecca 00y4eHHs XUMUU Ha
JIEMOHCTPAllMOHHBII  SKCHEPUMEHT, MPAKTHUECKUE 3aHATUS U JIaOOpaTOpHbIE  OMBITHI,
BBINOJHSAEMBbIE ydamumucs. KaOMHET XMMUM OCHAIEH KOMIUIEKTOM JE€MOHCTPALlMOHHOTO U
nabopaTOpHOro OOOpYJOBaHUS 10 XHUMHUHM JJIs OCHOBHOM IIKOJbl. B kaOuHere Xumuu
OCYIIECTBIISIIOTCA Kak ypoudHas, Tak M BHeEypo4dHass (opMbl y4yeOHO-BOCIMTATEIbHON
nesaTenbHOCTH ¢ ydamumucs. OcHamieHue B Oonblueidl yactu cooTBeTcTBYeT Ilepeunto
00opy/soBaHusl KaOMHETa XUMUU M BKIIIOYAET pa3jMyHble TUIBI CPEACTB 00ydeHMs. boinblryio
4acTh  00OpYNOBaHMS  COCTAaBJIAIOT  y4eOHO-IPakTUYecKoe U ydeOHO-I1abopaTopHOe
o0opy/soBaHHE, B TOM 4YHCJIE KOMIUIEKT HaTypalbHBIX OOBEKTOB, MOJENIH, HpUOOpHl U
MHCTPYMEHTHI Ul TIPOBEACHUS NEMOHCTPALMN U NMPAKTUYECKUX 3aHATHH, NEMOHCTPALlMOHHbIE
TaOJIMIIEI, BUACO, MEIFa OCHAIIICHUE.
B KOMIUIEKT TeXHUYECKUX M MH(POPMALMOHHO-KOMMYHUKATUBHBIX CPEACTB OOYUYEHHUs BXOJSAT:
anmaparypa  JUIsl  3alldcedl ¥ BOCHPOM3BEIEHUS  ayauo- M BUJCOUH(OpMalNH,
KOMIIBIOTEP, MYJIbTUMENA ITPOEKTOP, JOCKA C MHTEPAKTUBHOM MPUCTABKOM, KOJJIEKLIUS MEIHa-
pecypcoB, BbIXo1 B IHTepHeT.
Hcnonb30BaHue 3JEKTPOHHBIX CPEICTB O0YUEHHUS TO3BOJISIOT:

AKTUBHU3UPOBATH JIEATEIBHOCTh 00YYAIOIIMXCS, MOydaTh 0oJiee BHICOKHME KaueCTBEHHBIE
pe3yabTaThl 00yYeHHS;

npu noAarotoske k OI'D obecrieunBaTh CaMOCTOATEIBHOCTh B OBJIAJICHUU CO/IEPIKaHUEM
Kypca .

dopmupoBate MKT - KOMIETEHTHOCTh, CHOCOOCTBYIOLIYIO YCHEIIHOCTH B Y4eOHOMH
JeSITEIbHOCTH;

dopmuposats YVY/I.
Hamypanvuvie 00vexmot
HatypanbHble OOBEKTHI, UCHONb3yeMble B OOYYEHHU XUMHUH, BKIIOYAIOT B €€0s KOJUICKIUH
MUHEPAJIOB U TOPHBIX TOPOJI, METAJUIOB M CIUIAaBOB, MUHEpPAJIbHBIX yIOOpeHHi, IiacTmacc,
Kay4yKOB, BOJIOKOH U T. [I.
O3HakoMJIEHHE Yy4YalluXcsi ¢ OoO0pa3laMH HUCXOAHBIX BEIIECTB, MOJYNPOAYKTOB U TOTOBBIX
U3/IeNUil MO3BOJISIET MOJMYYUTh HArjsiIHOE MPEACTaBICHHWE 00 3THX MaTepuaiax, UX BHEIIHEM
BUJIE, @ TAKXKE O HEKOTOPBIX (PU3MUECKUX CBOWCTBAX.
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Xumuueckue peakmugvl u Mamepuaivl
OO0paiieHne CO MHOTHMH BEIIECTBAMHU TPEOYET CTPOTOrO COONIOACHUS TPaBUI TEXHHUKH
0€301acHOCTH, 0COOEHHO TPHU BBHIOJHEHUU OIBITOB CAaMHUMH ydamuMmucs. Bce HeoOXxomumebie
MepBI ITPEJOCTOPOKHOCTH YKa3aHbl B COOTBETCTBYIOIIMX JOKYMEHTaX U MHCTPYKLHIX.
Xumuueckasn nadopamopnan nocyoa, annapamasl u npudopvl
Xumuueckas ocya noJapasiensercss Ha JBe TPYIIbL: /JIs BBIIOJIHEHUS OINBITOB YYalIUMHUCS U
JIEMOHCTPAIIMOHHBIX OIBITOB.
[TpuGopsl, annaparel U YCTAHOBKH, UCIIOJIb3YEMbIE HA YPOKAaX XUMUH, OAPA3EIAIOT HA OCHOBE
NPOTEKAIOIIMX B HUX (PU3UYECKUX U XUMUYECKUX .
Mooenu
OObexkTaMl MOJICIMPOBAHUS B XMMHUU SIBIISIFOTCSL aTOMBI, MOJIEKYJIbl, KPUCTAJUIBI, 3aBOJICKHE
anmaparsl, a TAK)Ke MPOUCXOAIINE POLIECCHI.
B npenopaBaHuM XUMHH UCHOJIB3YIOTCS MOJEIU KPUCTALNTMYECKUX PEIIETOK aiumasa, rpadura,
ceprl, ¢ocdopa, okcuaa yriaepoaa(lV), noBapeHHOM conu, Jpaa, Hoaa, xkeneza, MeAu, MarHus,
HaOOpBI MOJIENIeH aTOMOB ISl COCTABIICHHS IIAPOCTEPKHEBBIX MOJIEIICH MOJIEKYIIL.
Yueonuvie nocoous na newammnoii ocrnoge
B mnpomecce oOyueHHsT XHMHUH HUCIOJNB3YIOTCS  CIEAYIOUIME TAaONHUIBI TOCTOSHHOTO
skcnoHupoBanus: «llepuoguueckass cucremMa xumuueckux siaemeHtoB J[.M. MenneneeBay,
«Tabnuua pacTBOPUMOCTH KHUCJIOT, OCHOBAaHMW M cojel», «DJIEKTPOXUMHUUYECKUH D
HanpsDKeHUH MeTaioBy, «KpyroBopoT BEIEeCTB B IPUPOJE» U JIp.
Jis  opraHu3alMM  CaMOCTOSITETIBHOM  paboThl  OOydJalomIMXCS Ha YPOKAax HCHOIB3YIOT
pa3sHOOOpa3Hble IUAAKTUYECKHE MaTepHajbl: TETpajud Ha IE€YaTHOW OCHOBE WJIM OTJIEJIbHbIE
pabouue JUCTBI — HMHCTPYKIHH, KapTOYKU C 33aJaHUSIMU Pa3HOW CTETNEHW TPYAHOCTU IS
U3y4EeHHsI HOBOI'O MaTepHaja, CaMOIIPOBEPKU U KOHTPOJISI 3HAHUH ydaIuxcsl.
st obGecriedenrst 6€30MacHOTO Tpyaa KaOMHETe XMMUU HMEETCS:

IPOTUBOIOXKAPHBI MHBEHTaph

anTe4yKy ¢ HaOOPOM MEIMKAMEHTOB U TIEPEBA30UHBIX CPEJICTB;

MHCTPYKIIMIO MO MTpaBUiIaM O€30MIaCHOCTH TPyAa AJs 00yJaroIuX cs

YKYpHaJ pETUCTPAIHA HHCTPYKTaXa 1Mo MpaBHiIaM 0€30MacHOCTH Tpy/Ia.
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