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[osicHuTebHAS 3aNIMCKA
Pabouyas mporpamma coctaBieHa B COOTBETCTBHHU ¢ TpeboBaHuAMHU DenepanbHOTO roCcyIapCTBEHHOTO 00pa30BaTeIbHOTO CTaHAapTa OCHOBHOTO O0IIEro
00pa3oBaHuUs BTOPOTO MOKOJICHHS, IPUMEPHON MPOTpaMMBbl OCHOBHOTO 00IIero 00pa3oBaHus 10 XMMHUHU U aBTOpckoil mporpammsl O.C.I"'abpuensna,
A.B.KymoBoit (Paboune nporpammer. Xumus 9 knaccsl, 2022r), 6a3ucHoro yaeOHoro miana. [IporpaMMa oprueHTHpOBaHA Ha HCIIOJIB30BAHUE YICOHHKA!
O.C.I'abpuensa. Xumus. 9xinace.\[Ipoda, 2023r.

B npenmMerax ecTeCTBEHHO-MAaTEMaTHYECKOTO LIMKJIA BEAYILYIO POJIb UTPAET [T03HABATEIbHAS IEATEIBHOCTh U COOTBETCTBYIOIINE €1 T03HABATEIbHbIE YUEOHbIE
necTBus. B cBS3M ¢ 3TUM OCHOBHBIMM LeJSIMU 00y4eHHUs] XMMUU B OCHOBHOM IIKOJI€ SIBJISIFOTCSI:

1) dhopmupoBaHue y 00y4arOIUXCss YMEHUSI BUACTh M IOHMMATh [ICHHOCTh 00pa30BaHUsl, 3HAYMMOCTh XUMHYECKOTO 3HAHHMS YISl KaXKIOTO YEIOBEKa HE3aBHCHUMO
OT €ro MnpodeccnoHalIbHON eATENbHOCTH; YMEHUS pa3ianydaTh (PaKkThl U OLEHKH, CPABHUBATh OLIEHOYHBIE BBIBOJIbI, BUJIETh UX CBS3b C KPUTEPU SIMHU OLIEHOK U CBSI3b
KpUTEPHUEB c OIIPENIETICHHOMN CUCTEMOH LIEHHOCTEM, dbopMynupoBaTh 51 000CHOBBIBATh COOCTBEHHYIO MTO3HILINIO;
2) dhopmupoBaHKe y 00YYaIOIIUXCS [EJIOCTHOTO MPEICTABICHUS O MUPE U POJIM XUMHUH B CO3IaHHH COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTUHBI MUPA; YMECHUS
00BACHATH OOBEKTHI U MIPOLIECCH OKPYKAOIIEN JeHCTBUTENIbHOCTH — MPHUPOJIHOM, COLMAIBHOM, KYyIbTYPHOU, TEXHUYECKOM Cpebl, UCTONb3Ys IS 3TOTO
XUMHYECKHE 3HAHUS;
3) mpuoOpereHrne OO0YYAIONIMMUCS OTBITa PAa3HOOOpPA3HOW ESITENbHOCTH, MO3HAHUS W CAMOIO3HAHHMS; KIFOYEBBIX HABBIKOB (KJIFOYEBBIX KOMIETEHTHOCTEH),
HMEIOIINX YHUBEPCATBbHOE 3HAYEHHE AT PA3JIMUHBIX BUJIOB JIE€ATEIBHOCTH: PEIIEHUs MpoOIeM, IPUHTHS PELICHUH, IOMCKa, aHaInu3a U 00paboTKu MHpopMaruy,
KOMMYHHUKAaTHBHBIX HaBBIKOB, HABBIKOB U3MEPEHUI, COTPYJHUUYECTBA, O€3011aCHOT0 0OpAaIlleHNs C BEIECTBAMH B TIOBCEAHEBHOM KHU3HHU.

3agayamm u3ydeHusi y4eOHOro npeaMmera « XuMus» B 9 Kitacce sIBISIIOTCS:

y4eOHbIe: (POPMUPOBAHUE CUCTEMbl XUMMUYECKHX 3HAHUH KaK KOMIIOHEHTa €CTECTBEHHOHAYYHOMN KapTHHBI MUPa;

Pa3BUBAIOLIMeE: PAa3BUTHE JMYHOCTH OOYYaIOUIMXCS, UX HMHTEIJIEKTYaJlbHOE M HPABCTBEHHOE COBEPLICHCTBOBaHME, (POPMHPOBAHHWE y HUX T'YyMaHHUCTHUYECKHX
OTHOILIEHUH U 3KOJIOTUYECKHU 11eJIECO00Pa3HOr0 NOBE/ICHUS B OBITY U B TPYIOBOM JEATENBHOCTH;

BOCIIMTATebHbIe: (OPMHUPOBAHHE yMEHHUI Oe30macHOro oOpalleHHs C BEUIECTBAMH, HCIOJb3YEeMbIMH B IIOBCEJHEBHOW JKHU3HHU; BBIPAOOTKA MOHUMAHHUSA
OOIIeCTBEHHON MOTPEeOHOCTH B Pa3BUTUM XUMHH, a Takke (POpPMUPOBAHME OTHOLICHMsS K XMMHUUM Kak K BO3MOXHOM oOyacTu Oyayled NpakTHYecKOil
JESITEIbHOCTH.

OO0mas xapakTepuCcTHKA y4e0HOr0 npeaMeTa « XuMHs»

B cootBerctBUM ¢ DenepalibHBIM IOCYAapCTBEHHBIM 00pa30BaTeIbHBIM CTaHJAPTOM OCHOBHOTO OOIIEro o0pa3oBaHMs ydalluecsl JOJDKHBI OBJIAJETh TaKUMHU
[I03HABATEIbHBIMU y4€OHBIMU JEHCTBUAMM, KaK YMEHHE (GOpMYIUPOBATh NpoOIeMy U TMIOTe3y, CTABUTh €U U 337a4M, CTPOUTH IUIAHbI JIOCTHIKEHUS Lielel U
pELIEeHUs TOCTABJICHHBIX 3aJa4, IPOBOJAUTH SKCIIEPUMEHT U Ha €r0 OCHOBE JEJIaTh BBIBOJIBI U YMO3AKIIIOUEHUS, IPEJICTABIIATh UX U OTCTauBaTh

CBOI0 TOUYKy 3peHHs. Kpome sToro, ydammuecs AOJDKHBI OBJIAJETh IPUEMaMH, CBA3aHHBIMU C OIPEAEICHUEM IOHATUN: OTpaHUYMBATH MX, OIHCHIBATh,
XapakTepu3oBaTb U CpaBHUBaTh. CrenoBaTelnbHO, NMPH M3YYEHUM XUMHM B OCHOBHOM IIKOJIE YydYalluecs JOJDKHbI OBJaJeTh Y4eOHBIMHM JEeHCTBUSMU,
MO3BOJISIOMIMMU UM JJOCTHYB JINYHOCTHBIX, MPEIMETHBIX U METAIIPEMETHBIX 00pa30BaTEIbHbIX Pe3yIbTaTOB.

[Ipenyaraemas mporpamma Mo XMMHUHM PacKpbIBA€T BKJIAA y4eOHOro MpeaMeTa B JOCTH)KEHHUE Iesiell OCHOBHOIO 0011ero o0pa3oBaHus U ONpeenseT BaXHenme
coJiepKaTeNbHbIe JINHUU IIPEIMETa:

- BeIleCTBO — 3HAHHUSA O COCTaBE U CTPOCHUU BEIIECTB, WX BAXKHEWIMIMX (PU3MUECKUX U XUMHUYECKUX CBOMCTBaX, OHOJOTHYECKOM JI€HCTBHH;
- XMMHYeCKasi peakuus — 3HaHUs 00 YCIOBHUAX, B KOTOPBIX MPOSBISIOTCS XUMHUECKHE CBOMCTBA BEIIECTB, CIIOCO0aX yIpaBJIeHUs] XMMUYECKMMHU TPOIeccaMi;
- IPUMEHeHUe BeleCTB — 3HAHMSA U ONBIT NPAKTUYECKOH AEATENbHOCTU C BEIeCTBaMH, KOTOpble HauboJyiee 4acTo YNOTPeOSIOTCS B MOBCETHEBHON XKHU3HH,
LIUPOKO HCIOJIb3YIOTCS B IIPOMBILIJIEHHOCTH, CEJIbCKOM XO03SIICTBE, Ha TPaHCIOPTE;



+ 13bIK XUMMHM — CHCTEMa BOKHEHUIITNX MOHITHI XUMUH U TCPMHHOB, B KOTOPBIX OHU OIMMUCBIBAIOTCS, HOMCHKJIATYpAa HCOPTraHNMYCCKUX BCIICCTB, T. €. UX Ha3BaAHHUA
(B TOM 4HCIIe ¥ TPUBUAIBHBIC), XUMHUYECKHE (POPMYJIIBI M ypaBHEHUS, a TAaKXKe MPaBUiIa epeBoia MHPOPMALIMK ¢ €CTECTBEHHOTO S3bIKa Ha S3bIK XUMUHU M 0OPaTHO.
[Tpu oTOOpe copepxkaHus, KOHKPETUZUPYIOLIETO MPOrPaMMY, YUUTHIBAIOCH, YTO Hepe]l OOUIMM 00pa3oBaHHEM HE CTOUT 3ajadya Mpo(ecCHOHATBHOM MOATOTOBKU
oOyyaromuxcsi. DTO ONPEAEINIO MOCTPOCHUE Kypca KaK OOLIeKyIbTypHOTO, HAIIPaBJICHHOTO, IPEXKIe BCero Ha (opMHUpOBaHHE U Pa3BUTHE MHTEPECa K N3yICHHIO
XUMHHU. YdYTeHa OCHOBHAs OCOOEHHOCTH MOAPOCTKOBOIO BO3pacTa — HAYalo Mepexoja OT JETCTBA K B3POCIOCTH, KOTOPBIH XapaKTepH3YeTCs Pa3BHTHEM
MO03HABATENBHOM CEpHI.

Ha srtanme ocHoBHOro o0miero cpeaHero oOpa30BaHMS MPOUCXOAUT BKIIIOYCHHE OOYYAIOMIMXCS B IPOEKTHYIO M HCCIEIOBATEIBCKYIO JIESTEIBHOCTh, OCHOBY
KOTOPOH COCTaBJISIFOT TaKHE YHUBEPCAJIbHBIC YUeOHbBIE NEHCTBUS, KAK YMEHHUE BHJIETh POOJIEMBI, CTABUTH BOTIPOCHI, KIACCH(PHUIIMPOBATH, HAOIIOIATh, POBOANUTH
OKCIICPUMCHT, ACJIATh BBIBOABLI U YMO3AK/IHOYCHHA, O6’B$ICH$ITB, JOKa3bIBaTh, 3alIMIIAaTh CBOXU UACHU, JaBaTh OMPCACIICHUSA IMOHATHAM. CIOI[a K€ OTHOCATCA HpI/IéMI)I,
CXOJHBIE C OIpENeJIeHUEM IOHATHUN: ONUCAaHUE, XapaKTepUCTUKA, pa3bsiCHEHUE, CpaBHEHHE, pazauuyeHue. DOpMHUpPOBaHME 3TUX YHHUBEPCAIbHBIX YUEOHBIX
HeﬁCTBHﬁ Ha4YHUHaACTCA emé B HaYaJILHOH IOKOJIC, a B KYpCC XUMUHU OCHOBHOM TITKOJIBI MPOUCXOJUT UX PASBUTUC U COBCPIICHCTBOBAHME. B cBs3u ¢ aTHM PE3CPBHBIC
4achl MIAHUPYETCSI UCIIOJIH30BaTh Ha (JOPMUPOBAHUE U PA3BUTHE YMEHHUM MPOEKTHOM M MCCIIEIOBATEIHCKON NEATEIbHOCTH, YMEHHUE BUAETHh PO OJIEMBbI, J1eJaTh
BBIBO/JIbI 1 YMO3aKIHOUCHU.

MecTto yyeOHOro npeamera B yueOHOM IVIaHe

Oco0eHHOCThIO coepKaHUsI Kypca «XUMHUS» SBIISIFOTCS TO, YTO B 0a3lCHOM yueOHOM (0Opa30oBaTebHOM) IUIAHE 3TOT MPEAMET MOSBIISIETCA MOCIEAHUM B PALY
HU3YUCHUA €CTCCTBCHHOHAYYHBIX JUCHUIIINH. HaHHafl HGO6X0)II/IMOCTI) OCBOEHUS OOBICHSIIETCS TEM, UTO IIKOJBHUKHN JOJIKHBI O6J'IaJIaTI) HC TOJIBKO OIPEACICHHBIM
3aracoM MpeBapUTEIbHBIX €CTECTBEHHOHAYYHbBIX 3HAHUI, HO M IOCTATOYHO XOPOLIO Pa3BUTHIM aOCTPAaKTHBIM MBILIUICHHEM. YUYalIUMUCS YK€ HaKOIUJICHbl 3HAHUS
M0 CMEXHBIM JUCHUIUIMHAM LIMKJIA: Ouosnoruu, GU3NKH, MaTeMaTHKH, reorpaduu, cHopMHUpPOBATUCH YMEHUS aHATU3UPOBaTh, BECTH HAOIIOJACHUS, CPAaBHUBATD
00BEKTHI HAOIIOIEHHUS.

B cootBeTcTBHMU ¢ yuyeOHBIM IJIAaHOM Ha M3Y4YeHHE XUMHUU B 9 Kjacce OTBOIAMTCS 2 yaca B Henento, 68 4acoB B TOJl, MPU HOPMATHBHOW MPOJAODKUTEIBHOCTH
yueOHOro roga 34 y4yeOHBIX Heledb. B COOTBETCTBMM CO CIOXKUBLICHCS MPaKTUKOW OpraHu3alid OCHOBHOTO oOuiero o6pa3zoBaHus B 00pa30BaTENbHBIX
yupexJIeHusX oOuiero oOpa3oBaHus peajgbHas MPOJOKUTEIBHOCTh Y4EOHOTO rojla MEHbIIe HOPMAaTUBHOW U cocTaBiigeT 33yueOHble Henenu. Takum obpazom,
BpeMsi, BeJIeNsieMoe pabounMuy yueOHbIMY IJIaHAMH Ha M3Y4YeHHE XUMHUKB 9 Kilacce Ha MpaKTHUKe paBHO 66 yacam.

Pe3yabTaTaM ocBOeHHUSI Kypca XUMHH
ITpu n3ydeHnn XUMUHU B OCHOBHOM LIIKOJIE 00€CIIeUnBaeTCs JOCTHKEHNE TMYHOCTHBIX, METAIIPEMETHBIX U MPEIMETHBIX Pe3yJIbTaTOB.

JInyHOCTHBIE:
] B LIEHHOCTHO-OPHEHTALIMOHHOMN cepe — YyBCTBO FOPAOCTH 32 POCCUNUCKYIO XUMUYECKYIO HayKy, TyMaHHU3M, OTHOIICHHE K TPYAY,
LIEJICYCTPEMIIEHHOCTb;

I (I)OpMI/IpOBaHI/Ie HEHHOCTH 3J0POBOTO U 0e30I1acHOro 06pa3a JKU3HH; YCBOCHUC IIPABUII UHANBUAYAJILHOTO U KOJIJISKTUBHOT00€30I1aCHOTO
IIOBCICHUA B I{pﬁBB]E:ILIEII‘/’IHLIX CUTyalluAX, YIpOKAOIINX KU3HU U 310POBBIO HIOI[eﬁ;

1 B TpynoBoO# chepe — roTOBHOCTH K OCO3HAHHOMY BBIOOpY JlasibHElIIel 00pa3oBaTeIbHON TPAeKTOPUH;



B MI03HABATENILHON (KOTHUTUBHON, MHTEIJICKTYaJIbHOW) chepe — yMeHHe ynpaBisaTh CBOCH O3HABATEILHON IEATEILHOCTBHIO.
(opMUpOBaHHE OCHOB SKOJIOTUYECKOH KYJIbTYpBI, COOTBETCTBYIOILIEH COBPEMEHHOMY YPOBHIO SKOJIOTHYECKOTO MBIIUICHUS, PAa3BUTHE OTIBITA
9KOJIOTUYECKU OPUEHTHPOBAHHOU Pe(IeKCUBHO-OIICHOYHOM U MPAKTHUYECKOU JIeATEIbHOCTH B )KU3HEHHBIX
CUTYyaLMsIX;

MeTal’lpe}]MeTl—[l)le:

[

YMEHHE CaMOCTOSATENIBHO OIpPENeNsATh LEIM CBOEro OOydYeHHMs, CTaBUTh W (HOPMYIHpOBATH Il ceOs HOBBIE 337aun B yu€Oe M MO3HABATEIbHOU
NEATENbHOCTH, Pa3BUBATh MOTHUBBI U HHTEPECHI CBOEH ITO3HABATEIIBHON IEATEIbHOCTH;

YMEHHE CaMOCTOSITENILHO IUIAHUPOBATh IYTH JOCTUXKEHUS LIEJel, B TOM YKCie aJlbTepHaTUBHbIE, OCO3HAHHO BhIOMpaTh HanboJee 3 (HeKTUBHbBIE CIIOCOOBI
pelieHns yueOHBIX U MO3HAaBaTeNbHbIX 3a/1a4;

YMEHUE COOTHOCUTH CBOM JACUCTBUSA C INIAHUPYEMBIMH PE3YJIbTATAMH, OCYHIECTBIIATE KOHTPOJIb CBOEH JEATEIBHOCTU B IIPOLECCE NOCTHKEHHUS pe3yibTaTa,
OTIPEENATh CIIOCOOB! IEHCTBUI B paMKax MPEUIOKEHHBIX YCIOBUN U TpeOOBaHMM, KOPPEKTHUPOBATh CBOM JEHCTBUS B COOTBETCTBUM C M3MEHSIOLICHCS
CUTYaLINEH;

YMEHHE OLIEHUBATh MPAaBUIILHOCTH BBITIOJIHEHUS Y4eOHOH 3aa4, COOCTBEHHbIE BO3MOXHOCTH €€ pelleHUS;

BJIaJICHHE OCHOBaMH CAMOKOHTPOJIS, CaMOOLEHKH, MPHUHATHS pPELIEHUH U OCYIIECTBICHHS OCO3HAHHOTO BbIOOpa B y4eOHOM U MO3HABaTENbHOMN
NEeSATENBHOCTH;

YMEHHE ONpPeeNATh MOHATHS, CO3AaBaTh 00OOIIEHNs], YCTAHABINBATh aHAJIOTHUH, KJIACCU(PUIIUPOBATh, CAMOCTOSITEIbHO BHIOMPATh OCHOBAHUS U KPUTEPUU
IUIsL KJIacCU(PMKALIMY, YCTAaHABINBATh IPUUYNHHO-CIIEICTBEHHBIE CBA3H, CTPOUTH JIOTHYECKOE PACCYXACHUE, YMO3AKIOUeHUE (MHAYKTUBHOE, JElyKTUBHOE
U TI0 QaHAJIOTMH) U JeN1aTh BBIBOJIBI;

YMEHHUE CO3/1aBaTh, IPUMEHATh U PE0OPa30BbIBATE 3HAKU M CUMBOJIBI, MOAEIH U CXEMBI AJIS PEIICHUs Y4eOHbIX U II03HABATENIbHBIX 3aa4;

YMEHHUE OpPraHU30BBIBATh y4eOHOE COTPYAHUYECTBO U COBMECTHYIO JIESTEIBHOCTh C YUUTEIEM M CBEPCTHHKaMM; pab0TaTh MHAWBUAYAIBLHO U B IpyIIE:
HaxXoAuTh oOllee peleHre W pa3pemarb KOH(IMKTHI Ha OCHOBE COTJIaCOBaHMS MO3MLMN M y4éTa MHTEpPEcOB; (pOpMyIHpOBaTh, apryMEHTHUPOBaTb U
OTCTanBaTh CBOE MHECHHUE;

YMEHHME OCO3HAaHHO UCIOJIb30BaTh PEUYEBBIE CPEACTBA B COOTBETCTBUU C 3ala4el KOMMYHHKALIMK JUIsl BBIDAKEHUS CBOMX YyBCTB,MBICIIEH U

OTpeOHOCTEH; JIAHUPOBAHUS U PETYIIALIUU CBOEH IEeATEIbHOCTH; BJIaJICHUE YCTHON U MMCbMEHHON pedbl0, MOHOJIOTHYECKON KOHTEKCTHOM PeUblo;

(bOpMI/IpOBaHI/Ie " Pa3BUTHC KOMIICTCHTHOCTU B 00J1aCTH UCITOJIb30BaHUs I/IH(l)OpMaI_[I/IOHHO'KOMMyHI/IKaI_II/IOHHBIX TGXHOJ’IOFHﬁ;

(dbopMHUpOBaHHE W Pa3BUTHE SKOJOTHYECKOTO MBIILICHUS, YMEHUE MPUMEHSITh €ro B MO3HABATENIbHOM, KOMMYHUKATUBHOM,COLMATbHON MPAKTUKE U
npodeccruoHalbHON OPUEHTALINH.

IIpexmeTHbIE:
1.B no3naBare/bHOIi chepe:



[ JaBaTh ONpCACIICHHUA H3YYCHHBIX MOHATHM: «XUMUYECKUMN 3JICMCHT», «aTOM», «HMOH», «MOJICKYJIa», «IIPOCTBIC U CJIIOKHBICBCHICCTBA», «BCHICCTBO»,
CXHUMHUYCCKasa (1)OpMy.]Ia», «OTHOCHUTCJIbHAad aToOMHad MaccCa», «OTHOCUTCIIbHAs MOJICKYJIIpHasA Macca»,

«BaAJICHTHOCTB), «CTCIICHb OKHCIICHHUA», (KpUCTAJIIMYCCKad PECLICTKAY, «OKCHABID, «KHUCJIOTHI», «OCHOBAaHUI», «COJIN»,
«aM(l)OTepHOCTB», CKUHOUKATOP», <<HepI/IO,Z[I/I‘-IeCKI/Iﬁ 3aKOH», KIICPHUOANYICCKAA Ta6n1/1ua», «HU30TOIIbD», «XUMHNYCCKasA CBA3b)»,
OIICKTPOOTPULIATCIIBHOCTE, «XHUMHUYCCKasa peakuus», CKXHUMHUYCCKOC YPaBHCHHUCY, (I'CHCTUYCCKAasA CBA3b», «OKHCIJICHHC),

«BOCCTAaHOBJICHUEY, «QIEKTPOJIUTUYECKAS JUCCOLUUALIHY, CKOPOCTh XUMUYECKON pEaKIun»;

OIKCATh JIEMOHCTPALIMOHHBIE K CAMOCTOSITEILHO MMPOBEACHHBIE XUMUYECKHUE SKCIIEPUMEHTHI;

OIMCHIBATh U PA3JIMYaTh H3YYCHHBIE KJIACChl HEOPraHMYECKUX COCIMHEHU, MIPOCTHIE U CJIIOKHBIE BEIIECTBA, XHMUYECKUE PEAKIINH;
KJIacCU(DPHUITMPOBATh U3yYEHHBIE OOBEKTHI U SIBICHMUS;

ACIaTh BBIBOABI U YMO3AKIHOYCHHUA U3 Ha6J'IIOI[eHI/II71, HN3YYCHHBIX XUMHWYCCKUX BaKOHOMepHOCTGﬁ, IMPOrHO3UPOBATH CBOfICTBElHCPISy‘-ICHHI:IX BCIIECCTB 110
aHAJOTUM CO CBOMCTBAMU HU3YUCHHBIX;

s s [ e [ W— |

CTPYKTYpPUPOBATh U3YUYEHHBIH MaTepUal U XUMUYECKYIO HH(POPMALHIO, TOTYYEHHYIO U3 IPYTMX HCTOYHHUKOB;
| MOJenMpoBaTh CTPOCHHE aTOMOB MJIEMEHTOB 1-3 MeproI0B, CTPOSHHUE TPOCTHIX MOJICKYJT;
2.B 1IEHHOCTHO — OpPHEHTALMOHHOI cdepe:
[ aHanu3upoBaTh M OIIEHWBATH TOCJIEACTBUS I OKPYKAIOIIEH cpeabl ObITOBOM WM MPOW3BOJICTBEHHOW IEATEIHLHOCTH YEJIOBEKA,CBSI3aHHOM C
nepepaboTKOM BEIIECTB;
3. B TpynoBoii chepe:
] NpOBOIUTH XUMHYECKUI IKCIIEPUMEHT;

4. B chepe 6e30mMaCHOCTH KH3HEAEATEIHLHOCTH

] OKa3pIBaTh MEPBYIO TMOMOIIb MPHU OTPABICHUSAX, 0XKOTAaX U JPYTHX TpaBMax, CBSI3AHHBIX C BEIIECTBAMH U JaOOPaTOPHBIMOOOPYIOBAHUEM.
BBenenue. O0masi XapakTepuCTUKA XMMUYECKHUX 3JIEMEHTOB U XuMH4YecKuX peakuuii. Ilepuoanyecknii 3akon u [lepuoguyeckasicucrema
xumMudeckux dj1ementoB J[. U. MenaeseeBa (10 4)
XapakTepucTUKa 3JIEMEHTA MO €ro MojokeHuto B [lepuoauueckoit cucteme xumudeckux 3memeHToB 1. 1. MenneneeBa. CBOMCTBA OKCUJIOB, KUCIOT, OCHOBaHUH
U COJICH B CBETE TECOPUHU AIEKTPOJUTHUCCKON TUCCOIMALMUA U OKUCIICHHUSA-BOCCTaHOBICHH. [loHATHE O mepexoHbIX deMeHTaX. AMpoTepHOCTh. [ eHeTHUecKuit
psn epexoaHoro dnemenTa. Ilepuonnuecknii 3akoH u [leproaudeckas cucrema xumudeckux anemeHToB [. . MenneneeBa. XuMuueckasi OpraHu3anus >KMBOU U
HEXUBOU NPHUPOAbl. XUMHUYECKUH COCTaB sJIpa, MAHTUU M 3€MHOH KOPBI. XMUMHYECKUE 3JIEMEHTHI B KIIETKAaX JKMBBIX OPraHU3MOB. Makpo- M MHUKpPODJICMECHTBHI.
O06o0meHre cBeleHUN O XUMHUYECKHX peakuusax. Krnaccudukamuss XMMHYECKUX pPEAKIUil MO pa3IuyHBIM MPU3HAKAM: «YHCIO W COCTAaB pPEardupyroIllux Hu
00pa3yoIIUXCsl BEIIECTBY», «TEIIOBOU 3PPEKT», «HATIPABICHUEY, KU3MEHEHHUE CTETIEHEH OKHCICHHS JIEMEHTOB, 00Pa3yIOIIUX pearupyrolire BelecTBay,
«hazay, «ucnosp30BaHue KaTanuzartopay. [loHsTHe 0 ckopocTu XumMudeckor peakuuu. DakTopbl, BIUSIONINE HA CKOPOCTh XUMHUYECKUX peakiuii. KaramuzaTopsr
1 Katanu3. UTHruOuTopsl. AHTHOKCHIAHTHI.



JdeMoHcTpaL UK.
Paznuunsie popmer Tabmunpst [ M. MengeneeBa. Mojenu atromMoB 31eMeHTOB 1—3-ro mepruosoB. MoJienb CTpOCHHS 3eMHOTO miapa (IOTepevHbId pa3pes).
3aBUCUMOCTh CKOPOCTH XHUMUYECKOW PpEaKLHUHU OT IPHUPOJbl PEArMPYIOIIMX BEIIECTB. 3aBUCUMOCTb CKOPOCTH XUMHUYECKOM pEaklMHU OT KOHLEHTpaluu
pearupyomux BEIIECTB. 3aBUCUMOCTh CKOPOCTM XMMHYECKOHW peakuuu OT IUIOU[aJAM CONPUKOCHOBEHHUS pEarupyrouiuX BEIECTB (KHUIISIIMKA CIIoi»).
3aBUCUMOCTh CKOPOCTH XMMMUYECKOH PEaKLMM OT TEMIEpaTypbl pearupyromux BemecTB. ['OMOreHHbIil 1 rereporeHHbli kaTtanusbl. GepMEeHTaTUBHBIA KaTajus.
WNurubuposanue.

JlabopaTopHbIe ONBITHI.

1. IlomyyeHue TruApOKCHAA LIMHKA W HCCIENOBaHUE €ro cBOWCTB. 2.MojaenupoBanue noctpoeHust [lepumomuueckoid cucreMbl xumuueckux snemeHTtos I, U.
MenneneeBa. 3. 3amerieHue >xene3oM Mmeau B pactBope cyibdara menu (II). 4. 3aBUCMMOCTH CKOPOCTH XMMHYECKOW pEaKIUU OT MPHUPOAbI pearupyroumx
BEIIECTB Ha MPUMEPE B3aUMOJIEHCTBUS KUCIIOT C METaJUIaMHU.

5. 3aBHCHMOCTH CKOPOCTH XMMHYECKOM PEAKIMHM OT KOHIEHTPALMH PEArupyIONIMX BEIIECTB HA NPHUMEPE B3aUMOJCHCTBUS LMHKA C COJSHONW KHCIOTON
Pa3INYHON KOHUEHTpPALH.

6. 3aBHCHMOCTB CKOPOCTH XMMUYECKOH PEAKIMK OT TUIOIIAIA COMPUKOCHOBEHHS PEATUPYIOIMX BEIIECTB. 7. MOIENMPOBAHHUE KKUIIALIETO CIIOS». 8. 3aBUCHMOCTH
CKOPOCTH XMMHYECKOH peakiMyd OT TeMIIepaTyphl PeardpyroIUMX BEIIECTB Ha MpuMepe B3ammojeicTBus okcuaa memu (1) ¢ pacTBopoM cepHOW KHCIOTHI
paznuaHON Temmepatypsl. 9. Pa3mokeHne mepokcuia BOJOPOa ¢ MOMOIIBIO OKCHa MapraHIa

(IV) u karanaser. 10. OOHapykeHHe KaTaja3bl B HEKOTOPBIX MUIIEBBIX poaykTax. 11. MHruOupoBanue B3anMOACHCTBHS KUCIOT C METANIaMH YPOTPOITHHOM.

IIpenmeTHbIe pe3yabTaThbl 00y4eHHsI

VYyamuiics 10J17KeH ymenv:

MCIO0JIb30BATh MPHU XapaKTEPUCTHKE MPEBPAICHHUN BEIIECTB MOHATUA: «XUMHUYECKasl peaklUs», «PEaKuu COCTUHEHUS», «PEaKIUUPA3I0KEHUN», «PEaKIuu
oOMeHay, «peaxuuu 3aMeIleHUs», «peakluu HEeUTpaIn3anum, «OK30TEpPMUYECKHE peaxKumy,

OHAJOTEPMHYCCKUEC PEAKIIUN, <<O6paTI/IMBIe pEaKun», ((H606paTI/IMBIe pEaKknumy, «OKHUCJIIUTCIIbHO-BOCCTAHOBUTCIIbHBIC pCaKuuu»,
«TOMOT'€HHBIC PCAKIHUN», «I'CTCPOrCHHBIC PCAKLIUN», (KATATUTUYCCKHUE PCAKIUNY, «HECKATAIUTHYCCKHUEC PCAKIUN», «TEMI0BOM S(b(beKTXHMH‘IeCKOfI pE€aKkuum,
«CKOPOCTH XUMHUYECKOH pC€aKuumn», «KaTtainu3aTop»,

XapaKTepUu30BaTb XUMHUYECKHUE SJICMCHThHI 1—3-ro IEPHUOAO0B IO HUX ITOJOKCHHUIO B HepnonnquKoﬁ CUCTEME XUMHUYCCKUX 3JICMECHTOB I[ H.MeHI[CJ'ICeBaZ XUMHAYECKUM
3HaAK, HOpS[I[KOBBIfI HOMCp, IIEpHUOM, I'pyIilla, HNOATIPYIIIa, OTHOCUTCIIbHAsd aTOMHas Macca, CTpOCHHEC aTroMa (3ap;11[ sapa, 4ucCJIO IMPOTOHOB U HCP'ITPOHOB B A1pc€,
O6H_ICC YUCJIO JJICKTPOHOB, PACIHPCACICHUC JBJICKTPOHOB IIO 3JICKTPOHHBIM CJIOAM,IIPOCTOC BCIICCTBO, q)OpMyJ'Ia, Ha3BAHUC U THUII BBICHICTO OKCHUA U THAPOKCHU A,
JICTYYCTO BOAOPOAHOIO COCAUHCHU (,Z[J'ISI HeMeTaJ'IJ'IOB)); XapaKTCpU30BaTb O6H_[I/Ie XHMHYECKHE CBOMCTBA aM(bOTepHBIX OKCHAOB U THAPOKCHUAOB; IIPUBOAUTH ITPUMCPBIL
peaKHHﬁ, IMOATBCPKAAOIMUXXUMHYCCKHUEC CBOICTBa aM(I)OTepHLIX OKCHAOB U THAPOKCHAOB,

AaBaTb XapaKTCPUCTUKY XUMHUYCCKUX peaKHI/Iﬁ 10 YHUCIYy U COCTaBy MCXOJHBIX BCIICCTB U IIPOAYKTOB PCAKIIMU; TCIIJIIOBOMY 3(1)(1)6KTy; HaIIpaBJICHUIO IIPOTCKAHUA
pCaKknuu; N3MCHCHUIO CTEIIEHEW OKUCIICHUS QJICMCHTOB; arp€raTHOMY COCTOSAHUIO UCXOAHBIX BCHICCTB; YUACTUIO KAaTaJIN3aTOpPa,



OOBSICHATh U TPHUBOJUTH MPUMEPHI BIUSHHUS HEKOTOPHIX (DaKTOpoB (MPHpOJa pEarupyrolux BEIISCTB, KOHIICHTpAIWsl BEIIECTB, JaBICHUE, TEMIIEparypa,
KaTajuu3aTop, MOBEPXHOCTh COMPUKOCHOBEHUS PEArnpyIoIINX BEIIECTB) Ha CKOPOCTh XUMHYECKUX PEaKIIUii;

HaOJIOIaTh ¥ OMUCHIBATh YPABHEHUS PEAKIINI MKy BEIIECTBAMH C MTOMOIIBIO €CTECTBEHHOTO (PYCCKOTO MJIM POJIHOTO) SI3bIKA U SI3bIKA XUMUU;

MIPOBOJINTH OIBITHI, MOATBEPIKIAIONINE XUMUISCKUE CBOWCTBA aM(DOTEPHBIX OKCHJIOB U THPOKCUIOB; 3aBUCUMOCTh CKOPOCTH XHMHYECKOUPEAKIINH OT Pa3TUIHBIX
¢dakTopoB (MpUpoJa pearupyroniux BEMICCTB, KOHIICHTPAIUS BEIECTB, JaBICHUE, TEMIIEpaTypa, Karaau3aTop, MOBEPXHOCTh CONMPUKOCHOBEHUS PEardupyIOIINX
BEILIECTB).

MeTanpeaMeTHbIe pe3yabTaThl 00y4eHus

Yyamuiics 10J1KeH ymemo:

OTPENIETATh 1eNb Y4eOHOW NEesATEIHPHOCTH C MOMOIIBI0 YUYHTENSS M CaMOCTOSITENIbHO, MCKAaTh CPEJICTBA €€ OCYIIECTBJICHHS, paboTas MO TUIaHY, CBEPSATH CBOH
JEHCTBUS C LIETBIO U MPU HEOOXOAMMOCTH UCTIPABIISATH OMIMOKH C MOMOIIIBIO YUUTEIISI U CAMOCTOSITENIBHO;

COCTaBJISITh AHHOTAIIMIO TEKCTA;

CO3/1aBaTh MOJICNI C BBIJCJICHUEM CYIIIECTBEHHBIX XapaKTePUCTUK OOBEKTa U MPEACTABICHHUEM MX B IMIPOCTPAHCTBEHHO-Tpa)UUECKOM MIU3HAKOBO-
CUMBOJIMYECKOH dopme;

OTIPENIeTIATh BUBI KJIacCU(UKAITUNH (€CTECTBEHHYIO U NCKYCCTBEHHYIO);0CYIIIECTBIISITH TIPSIMOE

JETYKTHBHOE JJOKA3aTeIbCTBO.

Tema 1. Meramant (14 1)

[Tonoxenne meramioB B [lepuoandeckoin cucreme xumudeckux semMeHToB Jl. M. MenneneeBa. Meramnuueckass KpUCTAIMYECKasi pelIeTKa U MeTajuIndecKas
xuMudeckas cBs3b. O0mme pusndeckre cBoiicTBa MeTaiioB. CIUIaBbl, MX CBOMCTBA M 3HaUYE€HHWE. XUMUYECKHE CBOMCTBA METAJUIOB KaK BOCCTAHOBUTEJICH, a TAKKeE
B CBETE MX IOJIOKCHUS B JJICKTPOXMMHUYECKOM PsiIy HampsbkeHuM meramuioB. Kopposus metamioB u crocoObl 60psObl ¢ Hei. Mertamisl B mpupome. OOmue
CroCOOBI X TTOJTYICHHS.

OO0masi XapakTepUCTHKA 1IEJOYHBIX MeTaI0B. Metautel B ipupoze. O0mue cnocoos! ux noxydeHus. Ctpoenne atromoB. Illenounbie MeTamsl — MpoCThIe
BelecTBa. BakHelmine cCOeIUHEHHS IIEJIOYHBIX METAIOB — OKCHUABI, THAPOKCUABI U COJU (XJIOpUIbI, KapOOHAThI, Cylb(aTbl, HUTPAThl), UX CBONCTBA U
MIpUMEHEHHE B HapOJHOM xo3siiicTBe. Kanuiineie ynoopenus.

OO0masi xapakTepucTHKA 3JIeMEHTOB IJ1aBHO# moarpynnsl || rpynnsl.

Crpoenue atomoB. lllenouHo3eMenbHbIE METAIBl — IPOCThIE BeUleCTBA. BakHelne COeIUHEHUs EI0YHO3EMENIbHBIX METAINIOB — OKCHUJbl, TUAPOKCHU/IBI U
COJIU (XJIOPUBI, KapOOHATHI, HUTPATHIL, Cyab(aThl, (hocdaTsl), UX CBONCTBA U IPUMEHEHHUE B HAPOJHOM XO3sCTBE. AJIIOMUHMIA.

Crpoenue aroma, (puU3MUYECKME U XUMHUYECKHE CBOWCTBAa MpOCTOro BemiecTBa. COeqUHEHMS aTIOMUHUS — OKCHJ M THIPOKCHI, UX aM(OTEPHBIM Xapakrep.
Baxnenmme conu anmoMunus. [[ppuMeHeHre antOMUHNS B €70 COCIMHECHUH.

Keaeso.

CTpoenue aToMa, (pU3MUYECKHE U XMMHYECKHE CBOMCTBA MPOCTOro BemecTBa. I'eHeTwueckue psasl Fe'? u Fe™ . Baxkueitmue conu xenesa.

3HaveHHe Kelle3a U €ro COEAMHEHUH ISl PUPOJIbI M HAPOJAHOTO X031 CTBA.



JleMoHCTpanum.
OOpas1pl IETOYHBIX M IIET0YHO3EMENbHBIX MeTauioB. OOpasibl cruiaBoB. B3auMoneiicTBue HaTpws, JTUTHS U KaJbLUs ¢ BOJOW. B3ammopelicTBue HaTpus u
MarHus ¢ KHcaopooM. B3aumoeiictBrue MetaiiioB ¢ HemeTauiamu. [lonydenue ruapokcuios sxemnesa (1) u (11).

JlabopaTopHbIe ONBITHI.

12. B3aumoelicTBie pacCTBOPOB KUCJIOT U coJiek ¢ Metayutamu. 13. O3nakoMiieHue ¢ pyaamu kenesa. 14. OkpanmBanue TUIaMeHH COJISIMU IIEJIOYHBIX METaJIOB.
15. BzaumopeiictBue kanbius ¢ Bogo. 16.1lomyuenue ruapokcua Kajubliys U UCCIEI0BAHNUE €TI0 CBOMCTB.

17. Ilony4yeHue rupoKCHa aTIOMUHMS U UCCIIEJOBaHUE ero cBoicTB. 18. B3aumoneiicTBue xenes3a ¢ consiHol kuciotoid. 19. [lonydyeHne rupokcuioB xenesa
(IT) u (IIT) u u3y4yeHue ux CBOUCTB.

IIpeaMeTHbIe pe3ybTaThl 00y4eHUs

Yyamuiics 10J1KeH ymenv:

WCIIOJIb30BaTh TPU XapaKTEPUCTUKE METAUIOB M MX COCIWHEHUM TOHSITHS: «METAUIb», «ps AaKTUBHOCTH METAIOB», «IIEJOYHbIE METaJUIb»,
«IIEJI0OYHO3EMENbHBIE METAJUIbD), MCIOJIB30BaTh MX MPU XapaKTEPUCTHUKE METAJUIOB; JaBaTh XapaKTEPUCTUKY XMMHUUYECKHX AJIEMEHTOB-METAUIOB (IETOYHBIX
METAaJUIOB, MarHus, KaJbIIHs, AIFOMUHUS, XKeje3a) 1o uX noyiokeHuto B [lepuonnueckoit cucreme xummuaeckux sneMenToB J[. M. MenaeneeBa (XuMuueckuii 3HaK,
MOPSAKOBBIN HOMEp, MEPUOJ, TPyIIa, MOArpyNna, OTHOCUTEIbHAs aTOMHAs Macca, CTPOSHHE aToMma (3apsij sapa, YUCIO MPOTOHOB M HEUTPOHOB B sizipe, oOIIee
YHUCJIO JIEKTPOHOB, paCIpeiesieHre AIEKTPOHOB IO JIEKTPOHHBIM CJIOSIM ), IPOCTOE BEIIECTBO, (hOPMyIIa, HA3BaHUE W THUIT BBICIIIETO OKCHJIA U THAPOKCHIA);
Ha3bIBaTh COCTMHEHUS METAJUIOB U COCTABIIATH UX (OPMYIIBI TTO HA3BAHUIO;

XapaKTepU30BaTh CTpOEHUE, 001IMe GU3NYECKUE U XUMUYECKHE CBOMCTBA IPOCTHIX BEIIECTB-METAIIOB;

OOBSICHATh 3aBUCHUMOCTh CBOMCTB (WMJIM MpPEICKa3blBaTh CBOWCTBA) XHUMHYECKHX JJIEMEHTOB-METAUIOB (paanyc, METaJUIMYeCKHue CBOWCTBA DJIEMEHTOB,
OKHUCJIUTEIHbHO-BOCCTAHOBUTENBHBIE CBOMCTBA AJIEMEHTOB) M 00pa3yeMbIX UMM COECIUHEHHH (KHUCIOTHO-OCHOBHBIE CBOMCTBA BBICIIMX OKCHUIOB U THIPOKCHJIOB,
OKHCITUTEIHLHO-BOCCTAHOBUTEIILHBIE CBOMCTBA) OT MOJI0kKeHus B [lepuoandeckoi cucreme xumuueckux saemeHToB [1. 1. Mennaeneena,

OMHCHIBAThH O0IINE XMMHUECKHUE CBOMCTBA METAJNIOB C TIOMOIIIBIO €CTECTBEHHOTO (PYCCKOTO HJIM POJAHOIO) SI3bIKA U A3bIKA XUMHH; COCTaBISATh MOJIEKYIISIPHBIC
YPaBHEHUSI PEAKLM, XapaKTEPU3YIOIIUX XUMUYECKHE CBOMCTBA METAUIOB U MX COECIMHEHMM, a TAKKEIICKTPOHHbIE YPABHEHUS IIPOLIECCOB OKHUCIICHNUS-
BOCCTAHOBJICHUS;

YPaBHEHUS JIEKTPOIUTUYECKON TUCCOIUALMU; MOJIEKYIISIPHBIE, TIOJHbBIE U COKPAILEHHbIE HOHHBIE YPAaBHEHUS PEAKIUI C y4aCTUEMAJIEKTPOJIUTOB;
YCTaHaBJIMBATh IPUYMHHO-CJIEICTBEHHBIE CBA3U MEXAY CTPOCHHEM aTOMa, XUMUYECKOHN CBS3bI0, TUIIOM KPUCTAJUIMYECKON PEHIETKUMETAIUIOB U UX COEIMHEHUH,
ux 00muMHU GU3MYECKUMU U XUMUUYECKUMU CBOMCTBAMHY;

ONUCHIBATh XUMHUECKHE CBOMCTBA LIEJIOYHBIX U LIEJIOYHO3EMEIbHBIX METAJIJIOB, a TAKXKE AJFOMUHUSA U KeJ€3a U UX COCTMHEHUN CTIOMOIIbIO €CTECTBEHHOIO
(pyccKOro Wi POJHOTO) SI3bIKA U SI3bIKA XUMUU;

BBITIOJIHATH, HAOIIOAATh U OMTUCHIBATh XMMHUYECKUN IKCIIEPUMEHT 10 PaClO3HABAHUIO BAKHEHIIINX KATHOHOB METAJIOB, THAPOKCH/I-HOHOB;



OKCIICPUMCHTAJILHO UCCJICAOBATH CBOMCTBA METAJJIOB U UX COGHHHGHHﬁ, pelaThb SKCICPUMCHTAJIBHBIC 3a/1a4H 110 TCMC ((MeTaJIJIbI»;OHI/ICBIBaTB XUMHYCCKUH
OKCIICPUMCHT C IIOMOLIbIO €CTCCTBCHHOT'O (pyCCKOI‘O niim pOI[HOI‘O) SA3bIKA U A3bIKa XUMUU,

MPOBOJIUTH PACUYETHI 110 XUMUYECKUM (POPMYJIaM B YPAaBHEHHSIM PEAKIIHiA, MPOTEKAIOIINX C Y4aCTHEM METAJUIOB M UX COCIMHEHUN.
MeranpeaMeTHbIe pe3yJabTaThl 00y4eHHs

Yyamuiics 10J1KeH ymemv:

paboTaTh MO COCTABICHHOMY IUIaHy, UCIOJB3Yysl Hapsly ¢ OCHOBHBIMH M JIOTIOJIHUTENIBHBIE CPEICTBA (CIPABOYHYIO JIUTEPATYPY, CIOKHBIC MPHOOPHI, CPEICTBA
HKT); ¢ HOMOIIBIO yYUTENsI OTOUPATH ISl PELICHUsT yIeOHBIX 3a/1a4 He0OX0AUMBIE CIIOBAPH, SHIUKIONEANH, CIIPABOYHHUKH, SJIEKTPOHHBIE IUCKH;

COIOCTABIATh W OTOMPATh HH(POPMAIUIO, IMOJYYCHHYIO M3 Pa3IMYHBIX HMCTOYHHKOB (CIOBApH, SHIMKIIONEAWH, CIPABOYHHUKH, DIIEKTPOHHBIE IUCKH, CETh
WuTepuer);

MPEeICTaBIATh MH(OPMALINIO B BUJIE TaOJIUILI, CXEM, OTIOPHOTO KOHCIIEKTa, B TOM uncie ¢ npuMmenenuem cpeacts UKT;

0(pOPMIISITH CBOM MBICIIM B YCTHON M MMCbMEHHOM peur ¢ y4E€TOM CBOUX YUE€OHBIX U )KM3HEHHBIX PEUEBbIX CUTYaIlMH, B TOM 4Hcie ¢ mpuMeHeHueM cpeacts UKT;
COCTAaBJIATh PELICH3UIO HA TEKCT;

OCYIIECTBJIATH JOKA3aTE€IbCTBO OT IPOTUBHOTIO.

Tema 2. IIpakTukym 1. CBoiicTBa MeTaJlJIOB M UX coeuHenuii (2 4)
1. OcymecTBICHHE IIETIOYKH XHUMHUYSCKUX TpeBparieHuid. 2. [lomydeHwe W CBOWCTBa COCIUHEHHWA METaIOB. 3. PelleHHe SKCIepHMMEHTAIbHBIX 3a7ad Ha
pacro3HaBaHUE U MOJy4YEHUE COCUHEHUN METAIIIOB.

IIpenmeTHbIe pe3yabTaThbl 00y4eHHsI

VYyamuiics 10J17KeH ymenv:

oOparmiaThcs ¢ 1abopaTopHBIM 000PYJIOBAHUEM U HATPEBATEIbHBIMU TPHUOOPAMU B COOTBETCTBUHM C TIPABHIIAMH TEXHUKH 0€301TaCHOCTH;HAOIOAATh 32 CBOMCTBAMHU
METAJJIOB ¥ UX COCMHEHUN U SBJICHUSIMU, IPOUCXOAAIIUMHI C HUMH;

OTHCHIBATH XUMUYECKHI SKCIIEPUMEHT C IIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO WMJIM POJTHOTO) SI3bIKA U S13bIKa XUMUU;IENIaTh BBIBOIBI 110

pe3yibTaTaM MpOBEICHHOTO SKCIIEPUMEHTA.

MeTtanpeaMeTHble pe3yJbTaThl 00y4eHUs

VYyamuiics 10J17KeH ymenv:
OTIPeeNsATh, UCXO/I U3 yueOHOH 3a/1a4u, HEOOXOIUMOCTh UCTIONIb30BAHUS HAOIIOACHUS WIH SKCIIEPUMEHTA.

Tema 3. Hemeramanl (25 )

OO0ias XxapakTepUCTHKa HEMETAJIOB: MOJOoXeHHe B Ilepuomuueckoil cucreMe XuMu4eckux snementoB J[. M. MenaeneeBa,0COOCHHOCTH CTPOCHHUS aTOMOB,
ANEKTPOOTpHIaTebHOCTE (D0) Kakmepa «HeMmeTaunaHocTH», psax D0. Kpucramindeckoe CTpOEHHE HEMETAUIOB — MPOCTBHIX BEIIECTB. AJLIOTPOMHS.
dusnyeckre cBocTBa HeMeTaUTOB. OTHOCHTENLHOCTD MOHITHH «METaJD» U «HEMETAJLD».

Bonopon.Ilonoxenne Bogopoaa B Ilepuomuueckoit cucteme xumudeckux snemenToB JI. M. MenpeneeBa. CTtpoeHue aroMa M MOJCKYNIbl. Dusndueckue u
XAMHUYECKHE CBOWCTBA BOJIOPO/IA, €T0 TOTy4CHHE U TPUMCHEHHE.



Bona.

Crpoenue Molekynbl. Bomopoanas xumudeckass cBsi3b. Ou3nyeckne CBOWCTBA BOJBI. AHOMAIIMU CBOWCTB BOJBL. [ 'mapodunbHbie U ruapodoOHBIC BEIIECTBA.
Xumudeckue cBoiicTBa Boabl. KpyroBopot Boabl B ipupoje. Bogoouuncrka. Asparust Boabl. bertoBbie ¢puiibTpbl. MuHepaibHbie BoAbI. JUCTHIUIMPOBaHHAs BOJA,
€€ NOJIy4CHHE U IIPUMEHEHUE.

O0mas xapakTepucTHKA rajJ0reHoB.

Crpoenue atoMoB. [IpocThie BeliecTBa 1 OCHOBHBIE COEIMHEHUS TaJIOr€HOB, UX CBOMCTBA.

Kpatkue cBenenus o xiope, 6pome, prope u ioze. [IpumeHeHre raJoreHoB U UX COEAMHEHUH B HAPOTHOM XO35HCTBE.

Cepa.

CtpoeHue atoma, ajuIOTPOINHsi, CBOMCTBAa M mpuMeHeHue pomoOmueckoit cepbl. Okcumbl cepwl (IV) u (VI), ux momydenue, cBoiictBa unpumeneHue. CepHast
KHCJIOTA U €€ COJIM, UX IPUMEHEHNE B HAPOJHOM X03sHcTBE. [IpON3BOICTBO CEPHON KUCIIOTHI.

A3or.

Crpoenue aToMa U MOJIEKYJIbI, CBOMCTBA IMPOCTOrO BEIECTBA. AMMHUAK, CTPOCHHUE, CBOWCTBA, NOJIy4eHHE U IpuMeHeHue. Colm aMMOHHMS,UX CBOMCTBA U
npumenenue. Oxcupl azota (1) u (1V).

A30THas KHCIIOTa, €e CBOMCTBA M MpHMeHeHue. HuTpaTel 1 HUTPUTHI, MpoOIeMa UX COJIEPKaHUs B CENbCKOXO3SIMCTBEHHON MPOAYKUNU. A30THBIE YA00pEHUSI.
Dochop.

CtpoeHre aToMa, aJuIOTPOIUs, CBOMCTBa Oeroro u kpacHoro gocdopa, ux npumerenne. OcHoBHbIC coeauneHus: okcua dpochopa (V) noprodocdopras kuciora,
dbocdarer. DochopHbie yanoOpeHusl.

Yraepon.

CtpoeHue atoma, aJuloTPOIIHs, CBOMCTBa Moaudukanuii, mpumeHenue. Okcunsl yriepona (1) u (IV), ux cBoiictBa u npumenenre.KapOoHatel: KanbpUur, coja,
[IOTAIll, UX 3HAYCHHUE B IPUPOJAE U KU3HU YEIOBECKA.

Kpemunii.

CTpoeHne atoMa, KpHCTaJUTMUECKUIl KpeMHHid, ero cBoictBa u mpumenenue. Okcun kpemuus (IV), ero npuposansie pazHOBHIHOCTH.CUIIMKATHI. 3HAYCHHE
COEIMHEHUI KPEMHHUS B )KUBOM U HEXXMBOU npupoje. IIonaTne 0 CuiMKaTHOM MPOMBIIIIIEHHOCTH.

JdemoHcTpanum.

OOpa3sipl rajgoreHoB — IMPOCTHIX BellecTB. B3auMopelcTBUE rajloreHoB ¢ HaTpueM, ¢ alloMMHHEM. BeiTecHeHHMe XiopoMm Opoma WIM MOJA U3 PAaCTBOPOB HMX
coJiell. B3anmoeicTBue cepbl ¢ MeTajlaMu, BOAOPOJOM M KUCIOPOJOM. B3anMonelicTBre KOHLIEHTPUPOBAHHON a30THOM KUCIOTHI ¢ Meabto. [lornonenue yriiem
PacTBOPEHHBIX BEIECTB WM ra30B. BoccraHoBieHHe Meau U3 ee okcuaa yriaem. OOpasibl NIpUpOIHBIX COSAMHEHUH Xiopa, cepbl, hocdopa, yriepoaa, KpeMHUS.
OO0pa3s1pl BaXXHEHIINX I HApOJAHOTO X03s1icTBa Cynb(aToB, HUTPATOB, KapOOHATOB, GocdaToB. OOpa3Ibl CTEKIA, KEPAMHUKH, LIEMEHTA.

JlabopaTopHbIe ONBITHI.



20. Ilomyuenue um pacnoszHaBaHue Bojopoja. 21. MccinenoBaHune NMOBEPXHOCTHOTO HATsDKEHUS BOAbl. 22.PacTBOpeHHE NepMaHraHara Kajius WIK MEJHOIO
Kyrnopoca B Bojie. 23. ['uapatanus 006e3BokeHHoro cyiabdara meau (I1). 24. M3roToBiaeHne rUIICOBOTO OTIICYATKA.

25. O3HakoMJICHHE C KOJUIEKIMEH OBITOBBIX (puibTpoB. 26. O3HAKOMIJIEHHE C COCTAaBOM MHUHEpalbHOU BOAbl. 27. KauecTBeHHas peakuusiHa rajJoreHHUI-HOHBI.
28. llonydyenue u pacno3HaBaHue kuciopoaa. 29. l'openue cepsl Ha Bo3ayxe U B kuciopoje. 30.CoiicTBa pa3baBieHHON cepHOM KUCIOTHI. 3 1. M3ydeHune cBOKCTB
ammuaka. 32. Pacrio3naBanue coneir ammonus. 33. CBoiicTBa pa30aBieHHON a30THOW KUCIOTHI. 34. B3anmoseiicTBe KOHIIEHTPUPOBAHHON Aa30THOM KHUCIOTHI C
Mmenpio. 35. l'openue docdopa Ha Bo3myxe U B kuciopoje. 36. Pacno3naBanue docdaros. 37. ['openne yras B kuciopone. 38. IlomydeHue yroJbHONH KHCIOTHI
U U3Y4YCHHUE €€ CBOMCTB.

39. IMepexon kKapOOHATOB B IMAPOKAPOOHATEL

40. Pasnoxenune rugpoxapoonara Hatpus. 41. [TonydeHne KpEMHEBOM KHUCIIOTHI M U3y4EHHE €€ CBOMCTB.

IIpeamMeTHbie pe3yabTaThl 00yUeHHUs

Yyamuiics X0J1KeH ymemp:
HCIIOJIB30BATh NPU XAPAKTCPUCTHUKE METAIJIOB U UX COGI[I/IHGHI/II\/JI TMOHATHA: KHEMCTAJIIBD), «T'aJIOTCHbD», «AJJIOTPOIMHLIC BUJIOU3MCHCHUA)),

«OKECTKOCTb BOJIbI», «BPEMEHHAsI ’KECTKOCTh BOJBD, «IIOCTOSIHHAS )KECTKOCTb BOJIbI», «00111asi )KECTKOCTh BOJIbI»;

JTaBaTh XapaKTEPUCTUKY XUMUUYECKUX JIEMEHTOB-HEMETAUIOB (BOIOPO/Ia, TAIOTE€HOB, KUCIOPOa, Cephl, a3oTa, (hochopa, yriepoaa, KpEMHHUS) MO UX TOJIOKECHHUIO
B [lepuonnueckoit cucreme xumuueckux snmemeHToB Jl. M. MenaeneeBa (XuMu4ueckuii 3HaK, OPSAKOBBIN HOMED, MEPUOJ, TPYIA, MOATPYINa, OTHOCUTEIbHAS
aTOMHas Macca, CTPO€HHE aToMa (3apsi Aapa, YUCIO MPOTOHOB U HEHTPOHOB B si/ipe, 00Illee YHCIIO 3JIEKTPOHOB, pacHpe/esieHue IEKTPOHOB MO 3JIEKTPOHHBIM
CJI0SIM), IPOCTOE BEIIECTBO, (popMyIia, HA3BaHME U THUI BBICIIETO OKCHJIA U TUAPOKCHIa, GopMysa U XapaKTep JIETy4ero BOJOPOIHOTO COSAUHEHHUS);

Ha3bIBaTh COCAMHEHUS] HEMETAIIJIOB U COCTaBIATh UX (GOPMYIIBI IO HA3BAHUIO;

XapaKTepHU30BaTh CTPOEHUE, 00IIHe HU3NIECKUE M XUMUYECKHUE CBOMCTBA MPOCTHIX BEIICCTB-HEMETAILIOB;

OOBSCHATh 3aBUCHUMOCTh CBOMCTB (WJIM TIPEACKA3bIBaTh CBOMCTBA) XMMHYECKUX AJIEMEHTOB-HEMETALIOB (paauyc, HEMETAUIMYECKHE CBOMCTBA AJIEMEHTOB,
OKHCIIUTEIbHO-BOCCTAHOBUTEIILHBIE CBOKMCTBA AJIEMEHTOB) M 00pa3yeMbIX UMH COCIWHEHHH (KUCIOTHO-OCHOBHBIE CBOMCTBA BBICHIUX OKCHUJIIOB M THAPOKCHJIOB,
JIETYYUX BOJOPOJHBIX COCIUHEHUN, OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIC CBOMCTBA) OT MOJIOKeHHs B Ilepuomnueckoit cucteme XxumMudeckux siaemeHtoB . H.
Menneneena;

OTIMCBIBATh OOIIHE XUMHUYECKHUE CBOMCTBA HEMETAIOB C MMOMOIIIBIO €CTECTBEHHOTO (PYCCKOTO MJIM POJIHOTO) SI3bIKA U SI3bIKA XUMHUH; COCTABIIATh MOJICKYJISPHBIC
YpaBHEHUS PEAKIHMK, XapaKTEPU3YIOIIUX XMMHUYECKHE CBOWCTBA HEMETA/UIOB M WX COCIUHEHHUH, a TaKKEIICKTPOHHBIC YPABHEHHS MPOIIECCOB OKHCIICHHUS-
BOCCTAHOBJICHHU,

ypaBHEHUS JEKTPOIUTHUECKON TUCCOLMAIIMU; MOJIEKYIISIPHBIE, TIOJHBIE U COKpAIICHHbIE MOHHBIC YPABHEHUS PEaKUUl ¢ y4acTUEMDJIEKTPOIUTOB;
yCTaHABIUBATh MPUYUHHO-CIIEACTBEHHBIE CBA3H MEXKY CTPOCHHEM aTOMa, XUMUYECKOW CBS3bI0, TUIIOM KPUCTAJUTMUECKON PEIIETKHHEMETAIIIOB U UX COCIMHEHUN, X
0o0muUMH PU3NYECKUMHU U XUMUYECKUMH CBONCTBAMU;

OTHCHIBATh XUMHUUYECKHE CBOMCTBA BOJIOPO/Ia, TaJIOTEHOB, KUCIOPOAa, CEPHI, a30Ta, pochopa, rpadura, anMasa, KpeMHHUS U UX COSAMHEHUIC TTOMOIIBIO
€CTECTBEHHOTO (PYCCKOTO MM POJHOTO) SI3bIKA U SI3bIKA XUMUU;



OTIMCBIBATH CIIOCOOBI YCTPAHEHUS )KECTKOCTH BOJIBI M BBITIOJIHATH COOTBETCTBYIOIIUI UM XUMUYECKUH SKCIIEPUMEHT;

BBITOJIHATH, HAOJIOAaTh U OMUCHIBATh XUMUYECKUNA 3KCIIEPUMEHT IO PAaclO3HAaBaHUIO MOHOB BOJOPOIAa M aMMOHUS, Cyinb(daT-, kapOoHaT-,cuimkar-, pocdar-,
XJI0pUa-, OpOMUA-, HOAUI-UOHOB;

HKCTIIEPUMEHTAIBHO HCCIIEIOBATh CBOMCTBA METAJUIOB U X COCTMHEHUH, peIIaTh HKCIIEPUMEHTAIbHBIC 3a7a4l 110 TeMe «HeMeTauib»;0nuchBaTh XUMUYECKUI
AKCTIEPUMEHT C TIOMOIIBIO €CTECTBEHHOTO (PyCCKOTO WM POJIHOTO) SI3bIKA U SI3bIKA XUMUH;

MIPOBOJIUTH PACUYETHI 110 XUMUYECKUM (HOPMYITaM M YpaBHEHUSAM PEAKIIHiA, TPOTEKAIONINX C yYaCTHEM HEMETAIJIOB M UX COSAMHEHHI.

MertanpeaMeTHble pe3yJbTaThI 00yUeHHUs!

Yyamuiics 10J1KeH ymemn:

OpPraHu30BBIBATH YUEOHOE B3aMMOICHCTBHIE B TpyIIE (pacpeaesiTh POJIH, JOTOBAPUBATHLCS IPYT C APYTOM U T. 1I.);TPEIBUICTH

(TIpPOTHO3UPOBATH) MOCTEICTBHUS KOJUIEKTUBHBIX PEIICHHIA;

MMOHUMATh MIPUYHHBI CBOETO HEYCIIeXa U HaAXOJUTh CIIOCOOBI BBIXO/Ia U3 ATOM CUTYaIlHH;

B JTHAJIOTE C YYUTENEM YYHTHCS BBIPA0OATHIBATH KPUTEPHH OICHKH M OTIPEACISTH CTETNICHb YCHEIIHOCTH BBITOJHEHHUS CBOEH pabOThI M pabOTHI BCEX, UCXOMS U3
MUMEIOIINXCS KPUTEPHEB, COBEPIICHCTBOBATh KPUTEPUHN OIIEHKHU U MOJIb30BAThCSI UIMHU B XOJIE OIIEHKH W CAMOOIICHKH;

OTCTaMBaTh CBOIO TOYKY 3pEHHUS, apTyMEHTHPYS €€;TI0ITBePKIaTh

aprymMeHThl (haKTaMu,

KPUTHYHO OTHOCHUTHCS K CBOEMY MHEHHIO;

CIIyILIaTh APYTUX, MBITATbCA IPUHUMATD APYTYIO TOUKY 3pEHHUSI, OBITh TOTOBBIM U3MEHUTH CBOIO TOUKY 3pEHUS;COCTABIIATh pedepar 1o

omnpeneneHHo# dopme;

OCYILIECTBIISITh KOCBEHHOE Pa3JIe/IuTEIbHOE J0Ka3aTeIbCTBO.

Tema 4. IIpakTtukym 2. CBoiicTBa coeTMHeHUIT HeMeTa/LI0B (3 1)

1. Pemienue sxcniepuMeHTaNbHbIX 331a4 1o teMme «[loarpynna ranoreHoBy». 2. Pemenne skcrepuMeHTanbHBIX 3a1a4 1o teMe«lloarpynnakuciopoaa». 3. Pemenue
SKCIEPUMEHTAIbHBIX 3afau 1o Teme «lloarpynma azoray». 4. PemieHue skcriepUMEHTANBHBIX 3a7ad MO TeMe

«[Hoarpymnmna yrnepona». 5. [lonyuenue, cobupanue u pacro3HaBaHUE razos.

IIpenmeTHbIe pe3yabTaThbl 00y4eHMsI

Yyamuics A0J1KeH yMens.

oOpartartscs ¢ 1a00paTopHBIM 000PYAOBAHUEM U HarpeBaTeNbHBIMU MPHUOOPAMU B COOTBETCTBUH C MPABUIIAMH TEXHUKH O€30MaCHOCTH;HAOIIOAATh 32 CBOMCTBAMU
HEMETAJJIOB U UX COCIMHEHUU U SIBICHUSIMH, IPOUCXOIALIMMHU C HUMU;

OTHCHIBATH XUMUYECKUH 3KCTIEPUMEHT C TIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO UM POJIHOTO) SI3bIKA U SI3bIKA XUMUU;IEATh BBIBOJBI IO

pe3ynbTaTaM MPOBEAEHHOTO YKCIIEPUMEHTA.

MeTanpeamMeTHble pe3yJabTaThl 00y4eHUs

Yyaimuiics X0JI2KeH ymems:

OTIPeIeNsATh, UCXO/I U3 y4eOHOH 3aauu, HEOOXO0IMMOCTh UCTIOJIb30BaHUS HAOMIOCHHSI UITU SKCTIEPUMEHTA.




Tema 5. [lepBoHava/ibHbIE CBeJeHNUsI 00 OpraHnvecknx Bemiecrnax ()

[TepBoHauaNbHBIE CBEACHHUS O CTPOCHHHM OPraHUYECKHUX BEHIECTB. YTJIEBOJOPOJBI: METaH, 3TaH, ITHICH. MCmOouHUKU )2n1e8000p0o008: NPUpoOHblll 2a3,
Hegpmb, yeonv. Kucnopoacoaepkanye CoOeIUHEHMUs: CIIUPTHI (METaHOJI, dTAHOJ, TIIUIEPHUH), KAPOOHOBBIC KUCIOTHI (YKCYCHAsI KHCIIOTa, AMHHOYKCYCHAsI KUCIIOTA,
CTCapUHOBAsT W OJICMHOBAs KHCIOTHI). BHOJOTHYECKH Ba)KHBIC BEIIECTBA: YXUPBI, TIIOKO3a, OCNKU. Xumuueckoe 3acpsizHenue OKpyicarowuel cpedvbl U e20
nocieocmeus.

Tema 6. OOoOuIeHMe 3HAHMI MO XHUMHH 32 KypC OCHOBHOW mkoJbl. IloaroroBka k

rocyaapcrBeHHoii urorosoi arrecranuu (OI'9) (1)

[Tepuonnueckuii 3akoH u Ilepuonnueckas cucremMa xumudeckux 3aeMeHToB J[. M. MenneneeBa. @u3znueckuii CMbICI MOPAIKOBOTO HOMEpPAAIEMEHTA, HOMEPOB
MepUoJia M TPymIbl. 3aKOHOMEPHOCTH U3MEHEHHSI CBOWMCTB 3JIEMEHTOB M MX COEAUHEHHI B MEPUOJAX W TPYIIAaxX B CBETE MPEACTABICHUN O CTPOECHUU aTOMOB
3JIEMEHTOB.

3HavYeHNE EPUOINIECKOTO 3aKOHA. BUIbI XUMHYECKHUX CBSI3€H M THITHI KPUCTALNTMYECKUX PEIIeTOK. B3anMoCBsI3b cTpoeHHs U CBOMCTB BemiecTB. Kinaccuduxarus
XUMHUYECKUX PEAKIUH TI0 Pa3IMYHBIM TPU3HAKAM (YHUCII0 U COCTAB PEarupyroNINX U 00pa3yIOIINXCs BEIIECTB; HATHINE

rpaHulbl pasgena (as; TerioBoi APQeKT; U3MEHEHUE CTereHell OKUCICHHsS aTOMOB; HCIOJIb30BAaHUE KaTalu3aTopa; HampaBiieHue mnportekanus). CKOpOCTh
XMUMHYECKUX peakluuil U (GakTopbl, Biustonue Ha Hee. OOpaTUMOCTh XUMUYECKUX PEAKIINI U CIIOCOOBI CMEIICHHS] XUMUYECKOTO PaBHOBECHSI.

[Ipocteie u crnoxkHbIe BemecTBa. MeTamibl U HeMeTasulbl. | eHeTHueckue psabpl MeTalia, HeMeTalla | mepexoqHoro Meramia. OKCUIbpId TUAPOKCUIb (OCHOBaHUS,
KHUCTIOTHI, aM(OTepHbIE TUAPOKCUIBI), cotu. X cocTaB, kiaccudukanus u o0Ime XMMHUIEeCKUe CBOMICTBA B CBETE TEOPUH DIIEKTPOJIUTHUECKOMN AUCCOIMALINH.

JIMYHOCTHBIE Pe3yJbTAThl 00y4eHUs

VYyamuics 1oJKeH:

3HAMb U NOHUMAMb: OCHOBHBIC UCTOPUYECKUE COOBITHS, CBI3aHHBIC C PA3BUTHEM XHMHUHU M O0IIECTBA; JOCTH)KCHHS B 00JJACTH XUMUH U KYJIbTYpPHBIE TPATUIIUN
(B 4acTHOCTH, Hay4YHBIC TPAAMIIMU) CBOCH CTpaHBI, OOIIEMHUPOBHIC JOCTHKEHUS B 00JACTH XMMHH, OCHOBHBIC NMPHUHIUIIEI U MpaBUjIa OTHOIICHHUS K MPHUPOJC;
OCHOBBI 3JI0POBOTO 00pa3a KU3HH U 3I0POBhECOEPETaONINX TEXHOJIOTHH;

MIpaBWJIa MIOBEJICHUS B UPE3BbIUaHBIX CUTYaIUAX, CBA3AHHBIX C BO3JCHCTBHEM PA3JIMYHBIX BEIIECTB; OCHOBHBIEC MPaBa M 00S3aHHOCTH TpakJaHUHA (B TOM YHCIIE
y4aIierocs), CBsI3aHHbIE C IMYHOCTHBIM, MTPO(ecCHOHANBHBIM U KHU3HEHHBIM CaMOOIIPE/ICTICHUEM;

COLIMANIFHYIO 3HAYUMOCTb U COJIepKaHUE MPoQecchii, CBA3aHHBIX C XUMUEH;

UCHBIMBIEAMb . UYBCTBO TOPJOCTH 32 POCCHICKYIO XUMUYECKYIO HAYKYy U YBaXKEHHE K UCTOPUU €€ Pa3BUTHS; yBAKEHUE U MPUHITHE JOCTHKEHUN XUMUU B MUDE;
TM000BB K MPHUPOJIC; YBAXKEHHUE K OKPYKAIOIUM (yJalIUMCSI, YUUTENSIM, POAUTEISM U Ap.) — yMETh CIyIIaTh



U CJIBIIIATh HapTHepa, MPU3HABaTh MPABO KAXKIAOT0 HAa COOCTBEHHOE MHEHHE, IPUHUMATh PEIICHHS C YIETOM IMO3ULUI BCEX YYACTHUKOB; YYBCTBO IMPEKPACHOTO H
HCTETHYECKUX YYBCTB HA OCHOBE 3HAKOMCTBA C MUPOM BEIIIECTB M WX MPEBpAILEHU; CAaMOYBa)KEHUE U YMOLMOHAIBHO-TIOJIOKUTEILHOE OTHOILIICHHE K ce0e;
npu3Haeamy: CHHOCTH 3/I0POBbS (CBOETO M JIPYrUX JI0/IeH ); HEOOXOJMMOCTh CAaMOBBIPAXKECHHS, CAMOPEATU3AIINH, COIIMATIHLHOTO TPU3HAHMS,
0CO3HAGamb: TOTOBHOCTh (WJIM HETOTOBHOCTh) K CAMOCTOSTEIbHBIM IOCTYIIKAM U JIEHCTBUSAM, OTBETCTBEHHOCTD 3a UX PE3YJbTaThl;TOTOBHOCTH (MU
HErOTOBHOCTB) OTKPBITO BBIPAKaTh U OTCTAaUBATh CBOIO MO3ULIMIO U KPUTHYHO OTHOCUTHCSA K CBOUM IOCTYIIKAM; HPOAGAAMb: YKOJIOTUYECKOE CO3HAHUE;
T0OpOKENaTeNbHOCTD, JIOBEpUE U BHUMATEIBHOCTh K JIIOASM, TOTOBHOCTh K COTPYIHHYECTBY M JPYXKOE€, OKa3aHUIO TOMOIIH TE€M, KTO B HEW HYKJIAaeTCs;
0000IIEeHHBIH, YCTOWYMBBIN 1 N30MpaTeIbHBIN TTO3HABATEFHBIA HHTEPEC, MHULIMATHBY U JIIO003HATENFHOCTh B M3yYEHUU MHpPA BEIIECTB M PEaKIHii;
LEJIEYyCTPEMIICHHOCTh U HACTOMYMBOCTh B JOCTHKEHHUH LIE€JIEH, TOTOBHOCTh K  IIPEOJIOJICHHUIO TpyAHOCTEH; yOEeXKIEHHOCTh B
BO3MOKHOCTH MTO3HAHUSA IIPUPOJIBI, HE00X0MMOCTH Pa3yMHOTOMCIOJB30BaHUs JOCTHKEHUN HAYKU U TEXHOJOTHN
JUTSL pa3BUTHUS OOIIECTBA;
yMemb: YCTaHABIUBATh CBS3b MEXKAY LEJIbI0 M3YYEHMS] XUMHUU U TEM, JJIS YEro OHa OCYIIECTBISETCS (MOTHUBAaMH); BBIIOJHATHKOPPUTHUPYIOIIYIO
CaMOOILIEHKY, 3aKJII0YAOLIYIOCs B KOHTPOJIE 3a MPOLIECCOM M3YUYEHMs] XUMUU U BHECEHUU HEOOXOIUMBIX KOPPEKTHUBOB,COOTBETCTBYIOUIMX 3TanaM M crocodam
M3Y4YEHUsS Kypca XMMHH; BBIIOJHATh PETPOCIEKTUBHYIO CAMOOIICHKY, 3aKI0YAIOIIYIOCS B OLICHKEIPOLECca U pe3ylbTaTa U3y4eHHs Kypca XMMUN OCHOBHOM
IIKOJIbI, [T0/IBEIEHUU UTOTOB Ha OCHOBE COOTHECEHUS LIeJIeH U Pe3yIbTaTOB; CTPOUTDH JKU3HEHHbIE U MPOQeccHOoHaNIbHBIE TUIAHbI C YYETOM KOHKPETHBIX
COLIMANIHO-UCTOPUYECKHUX, MOTUTUYECKUX U IKOHOMUYECKUXYCIIOBUI; 0CO3HABaTh COOCTBEHHbIE IIGHHOCTH U COOTBETCTBUE MX
IIPUHUMAEMBIM B )KM3HHU PEIICHUSAM; BECTH JUAJIOT HA OCHOBE PABHOIIPABHBIX OTHOIIEHUH U B3aUMHOTO YBa)KEHUS; BBIJIECIATh HPABCTBEHHBIN ACTIEKT NOBEACHUS U
COOTHOCHUTh TOCTYNKHU (CBOM W JPYIHX JIIOJEH) M COOBITUS C NPUHATHIMH STHUYECKMMHM HOpMamH; B Mpefesiax CBOUX BO3MOXKHOCTEM MPOTUBOJEHCTBOBATH
JEUCTBUAM U BIUSHUSAM, IPEICTABIISIIOIINUM YTPO3Y KM3HH, 30POBbIO U O€3011aCHOCTH JIMYHOCTH U OOIIECTBA.
Ilmanupyemble  pe3yjbTaTbl  OOy4YeHHUS:
BbINMyCKHUK HAYYUTCSH:

* OIIMCHIBATh CBOMCTBA TBép,Z[BIX, KHUIKUX, I‘a3006pa3HBIX BCIICCTB, BhIACIIAA NX CYILICCTBCHHBIC IIPU3HAKU,

¢ XapaKTEpHU30BaTh BCUICCTBA II0 COCTABY, CTPOCHUIO U CBOﬁCTBaM, yCTaHaBJIMBAaThb MMPUYUHHO-CIICACTBCHHBIC CBA3U MCKAY JAaHHBIMUXAPAKTCPUCTUKAMU
BCIIICCTBA,

® PaCKpbeIBaTb CMBICJI OCHOBHBIX XHMMHYECKHUX MTOHSTUHN «aTomM», «MOJICKYJIay, «XUMHAYECKUHN JJICMCHT), «IIPOCTOEC BEIICCTBOY,
«CJIOKHOEC BEIIECCTBO», KBAJICHTHOCTB», UCII0JIb3YA 3HAKOBYIO CUCTEMY XUMUU;
® I/I306pa)I(aTb COCTaB HpOCTCfII.HPIX BCIICCTB C IIOMOIIBIO XMMHYCCKHX (1)OpMy'J'I " CYIIHOCTb XUMUYCCKHUX peaKI_II/Iﬁ C IOMOINIBIOXUMHNYCCKHNX ypaBHeHHﬁ;

® BBIYHMCJIATH OTHOCHUTCIBHYIO MOJICKYSIPHYIO M MOJIIPHYHO MAcCChl BCHICCTB, 4 TAKXKE MACCOBYIO JOJIIO XMMHYECKOTO DJIEMECHTA BCOCIOWHCHMAX JJIS
OLCHKH HUX HpaKTHqGCKOﬁ 3HA4YNMOCTHU,



* CpaBHUBATH 10 COCTaBY OKCHU/IbI, OCHOBAHMUSI, KUCJIOTHI, COJIH;
* KIaccu(UIMPOBATh OKCUIBI 1 OCHOBAHUS 10 CBOMCTBAM, KUCIIOTHI M COJIH TIO COCTaBY;
* [10JIH30BATHCS TAOOPATOPHBIM 00OPYIOBAHHEM U XUMUYIECKOU TIOCYIOH;

* IPOBOJUTH HECIIOKHBIE XMMHUYECKUE OIBITHI M HAOMIONEHUS 32 M3MEHEHUSIMH CBOWMCTB BEIIECTB B MpPOIECCE MX MPEBpalleHH; COOMI0IaTh MpaBHiIa
TEXHHUKH 0€30MaCHOCTH IPH MPOBEICHUU HAOIIOICHUI U OTIBITOB;

¢ pas3iiMyaTh JKCICPHUMCHTAJIBHO KHMCJIOTBI H HIéJIO‘-II/I, MOJIb3ysACh HHIAWKATOpaMH; OCO3HABATb H€06XOI[I/IMOCTI) CO6JIIOIICHI/I$I MCDP 0e30I1acHOCTH npu
O6paIHeHI/II/I C KHCJIOTaMH1 M IICJI0YaMHU.

® pacKpbIBaTh CMBICI Iepuoauyeckoro 3akona 1. . Menneneesa;
* OMKCBIBATh U XapaKTEPU30BaTh TAOIUUYHYIO (OPMY MEPHOJUUECKON CHCTEMbI XUMUYECKHUX 3JIEMEHTOB;

¢ XapaKTepU30BaTh COCTAB AaTOMHBIX SJCP U PACHIPCACICHUC YXClIa DJICKTPOHOB IO 3JICKTPOHHBIM CJIOSIM aTOMOB XMMHYCCKUX 3JICMCHTOB MaJlbIX IIE€PHUOA0B
Hepnonnqecxoﬁ CHCTCMBI, a TAKXKE KaJIud U KaJIbIIWA,

* pa3IMyaTh BUJIbI XUMHUUYECKOW CBSI3U: HOHHYIO, KOBAJIEHTHYIO IOJISIPHYIO, KOBAJICHTHYIO HEMOJISIPHYIO M METAJUINYECKYIO;
* U300paXkaTh 3JIEKTPOHHO-UOHHBIE (POPMYJIBI BELIECTB, 00pAa30BaHHBIX XUMUYECKHUMHU CBSI3IMU Pa3HOTO BUIA;
* BBISBIISATh 3aBUCUMOCTB CBOMCTB BEIIECTB OT CTPOCHHUSI MX KPUCTAJUIMYECKUX PEHIETOK: HOHHBIX, aTOMHBIX, MOJIEKYJISIPHBIX, METAJUIMYECKHX;

o XapaKTepH?;OBaTB XUMHUYECCKHUE DJIEMCHTHI U UX COCAMHCHUS HA OCHOBE ITIOJIOKCHHSA D3JIEMCHTOB B HepHOI{H‘IeCKOﬁ CHUCTCMC U OCO6CHHOCTeﬁ CTpOeHI/Iﬂ nux
ATOMOB;

* XapaKTepu30BaThb HAayyHOE M MHMPOBO33PEHUECKOE 3HAYCHHE TEPUOJUYECKOr0 3aKOHa M TEPUOJUYECKOW CHUCTEeMbl XHUMHUYecKux snemeHToB J[. W.
MenneneeBa; * 0ObSICHITH CYyTh XUMHUYECKUX IIPOLIECCOB U UX MPUHIMUIIUATIBLHOE OTINYHE OT (PU3UUECKUX;

¢ HA3bIBATh IIPU3HAKU M YCIIOBUS NPOTCKAHUS XUMHUYCCKUX peaKuHﬁ;
® yCTaHaBJMBaTh NPHUHANICIKHOCTh XUMHYECKOH pPC€aKun K OHpe,Z[eJ'IéHHOMy TUITY 110 OJHOMY U3 KJIaCCI/I(l)I/IKaHI/IOHHBIX IMPHU3HAKOB:

1) no umcay M cocTaBy MCXOMHBIX BEIIECTB M IIPOAYKTOB PEaKIHH (PEakUUd COEIMHEHHs, PA3IOKeHMs, 3aMelleHHs M oOMeHa); 2) MO BBILICIECHHUIO HIIH
MOTJIONICHUIO TEIUIOTHI (Peakuu HK30TEPMHUYECKHE M DHIOTEPMHUYECKHE); 3) 10 HM3MCHEHHUIO CTCIICHEH OKHCIICHHS XHMHUYECKHX DJIEMEHTOB (peakiuu
OKHCIIUTEIBHO-BOCCTAHOBUTEIBHBIC); 4) 10 00paTHMOCTH TIporiecca (peakiun 0OpaTUMBbIe B HEOOPAaTHMBIE);

® COCTaBJIATh YpaBHCHMSA BHGKTpOHHTquCKOﬁ Jucconnannm KHcCJIOT, menoqeﬁ, coneﬁ; IIOJIHBIC U COKpaH_IéHHBIe HMOHHBIC ypaBHeHI/IHpeaKI_II/Iﬁ 06M6Ha;
YpaBHCHHUA OKUCIUTCIIbBHO-BOCCTAHOBUTCIIBHBIX peaxunﬁ;

* MPOTHO3UPOBATH MPOAYKTHl XUMHUYECKHX PEaKIHil Mo (GopMmynaM/Ha3BaHUSM UCXOJHBIX BEIIECTB; OMPEIENISITh UCXOTHBIE BEIIECTBAIO
dbopmMynam/Ha3BaHUSIM IPOAYKTOB PEAKIIIH;

® COCTaBJIATh YPaBHEHUS PEAKLIUH, COOTBETCTBYIOIINX MOCIE0OBATEIBHOCTH («IIETI0UKe») MPEeBpaIleHUil HEOPraHWYECKUX BELIECTBPA3IMUHBIX KJIACCOB;
* BBIABIIATH B IPOLECCE DKCIIEPUMEHTA IPU3HAKH, CBUETEIBCTBYIOIINE O IPOTEKaHUU XUMUUECKOW PEaKLInH;
® IIPUTOTOBJIATH PACTBOPBI C ONIPEACIEHHON MAaCCOBOM JI0JIEH PaCTBOPEHHOIO BEIIECTBA;



* OMpEENSATh XapaKkTep Cpe/ibl BOJHBIX PACTBOPOB KUCIIOT U IIEJIOYEH 110 U3MEHEHHUIO OKPACKU MHANKATOPOB;
* MPOBOJUTH KAYECTBEHHBIE PEAKIUH, MTOITBEPKAAIOIINE HATMYUE B BOJHBIX PACTBOPAX BEIIECTB OTJCIbHBIX HOHOB

o OHpeZ[eJISITB HpI/IHa[[JIC)KHOCTB HeOpFaHI/I‘-IeCKI/IX BCIICCTB K OI[HOMy nu3 I/I3y‘-IeHHLIX KJIaCCOB/prrIH: MCTaJJIbl 1 HEMCTAJJIbl, OKCHUABI,0CHOBAaHUA, KUCJIOThI,
COJIN;

®* COCTaBJIATH (POPMYIIBI BEIIECTB 0 UX HA3BAHUSIM;
* ONPEACIISATh BAJICHTHOCTD U CTENIEHb OKUCIICHUS 3JIEMEHTOB B BEIIECTBAX;

® COCTaBJIATH (bOpMyJII)I HCOPraHNYCCKUX COGI[I/IHGHI/Iﬁ I10 BaAJICHTHOCTAM M CTCIICHAM OKHCJICHUS 2JICMCHTOB, 4 TAKXKEC 3apsAgaM MOHOB,YKa3aHHLIM B Ta6JII/IIIe
PacTBOPUMOCTH KHCIIOT, OCHOBAaHHUU U COJIEH;

* OOBSICHATH 3aKOHOMEPHOCTH M3MEHEHUS (PU3MYECKUX U XMMHMUYECKHUX CBOWCTB MPOCTHIX BEIIECTB (METAJUIOB M HEMETAJUIOB) U MXBBICIIUX OKCHUJIOB,
00pa30BaHHbBIX ANEMEHTaMU BTOPOT'O M TPETHETO MEPUOJIOB;

* Ha3BIBATh OOIIME XUMHYECKHAE CBOMCTBA, XapaKTEPHBIE JIJISt TPYIII OKCHJIOB: KUCIIOTHBIX, OCHOBHBIX;

* Ha3BIBaTh OOIME XUMHUYECKHE CBOWCTBA, XapaKTEPHBIE JIUIS Ka)JIOTO W3 KIACCOB HEOPraHWYECKHX BEIISCTB: KUCIIOT, OCHOBAHHMA,COJICH;

* MPUBOJMUTH MIPUMEPBI PEAKITUH, TOATBEPKTAFOIINX XUMUICCKHE CBOHCTBA HEOPTaHMUECKUX BEIIIECTB: OKCHIOB, KHCIIOT, OCHOBaHHUH HCOJICH;

* OIpEIeIIATh BEIIECTBO-OKUCIIUTEIh U BEIIECTBO-BOCCTAHOBUTEIb B OKHCIIUTEIIBHO-BOCCTAHOBUTEIIEHBIX PEAKITUSX;

* COCTaBJIATH OKUCIIUTEIIHFHO-BOCCTAHOBUTEIBHBIN OaJlaHC (JIUIs H3YYCHHBIX PEeaKIIHiA) TI0 MTPEII0KEHHBIM CXeMaM PEaKIIHid,

* IPOBOJIUTH TA0OPATOPHEIE OIIBITHI, OITBEPKAAOIIHE XUMUIECKAE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMUYECKUX BEIECTB;

BoinyckHuk nonyuum 603mMo0i#CHOCIb HAYYUMbCA:

* 2DAMOMHO 0OPAUAMBCIL C EULECMBAMU 8 NOBCEOHEBHOU HCUHU,

* 0CO3HABAMb HEOOXOOUMOCMb COOIOOEHUS NPABUIL IKONO2UUECKU De30NACH020 NOBeOeHUsL 8 OKPYICAlowell NPUPOOHOU cpeoe;

* NOHUMAMb CMBICIL U HEOOXOOUMOCHb COONO0EHUsI NPEONUCAHULL, NPeOdldacaemblX 8 UHCMPYKYUAX NO UCHONb30BAHUIO IEKAPCME, CPEOCmE ObIMOBOU XUMUU U
op.;

* UCNOIBL308aMb NPUOOPEMEHHBLE KIIOYEBble KOMNEMEHMHOCMU NPU 8bINOJHEHUU UCCIe008AMENbCKUX NPOEKMO8 NO U3VHUEHUIO C80UCME, CROCOO08 NOyYeHUs
U pacno3Hasanus 6ewecms;

* paszeueamsv KOMMYHUKAMUBHYIO KOMNEMEHMHOCMb, UCHONb3Y CPeOCmBd YCMHOU U NUCbMEHHOU KOMMYHUKAyuu npu pabome ¢ mekcmamu y4eOHUKa u
OONOHUMENbHOU TUMepamypoul, CNpasoyHviMU madIuyamy, NposGIamb 20MOBHOCHb K YBANCEHUI0 UHOU MOYKU 3PeHUs Npu 00CYHCOeHUU pe3yibmamos
8bINOJIHEHHOU pabombl;

* 00LEKMUBHO oyeHueambs MH@OPMCIMMIO 0 eewecmeax U  XumMuvyeckux npoyeccax, KpumudeckKku OnHocumscsa K nC@GdOHGyLIHOI:i qubopMauuu,
H6006p0006€CI7’ZH01/7 pexkiame, Kacaiomedcw UCNOTb306AHUA PA3TIUYHBIX 6EULECTE.

® 0Co3HaBamsv 3HA4YEeHUue meopemuiuecKux 3HAHUL OJ1A npaKmuquKoﬁ OoesmenvbHOCmu yenoeekda,
® onucwvleamsv U3)UYeHHble 00veKmbl KaK cucmembl, NPUMEHAS T0CUKY CUCMEMHO20 aHalluza,



® NPUMEHAMb 3HAHUSA O 3AKOHOMEPHOCMAX nepuoéuqecmﬁ cucmemvl XUMUYECKUX IAeMEHMO8 O0Jis
00BACHEHUS U npec)eudemm CGOIZCWZGKOHermeZX eeuwecmes,

* pazeugamsv UHGOPMAYUOHHYIO KOMNEMEHMHOCIb NOCPEOCMEOM VeayOnieHus 3HaHuil 06 ucmopuu
CMAHOBNIeHUS. XUMUYECKOU HAYKU, €€ OCHOGHbIX NOHAMUL, NePUOOUecKo20 3aKOHA KAK O0O0HO20 U3
BANCHEUUUX 3AKOHO8 NPUPOODL, A MAKHCE O COBPEMEHHBIX OOCTMUNCEHUSAX HAYKU U MEXHUKU.

* cocmasaamos MONEKYIAPHbIE U NOTHbLE UOHHBIE YPAGHEHUS NO COKPAUWEHHBIM UOHHBIM YPABHEHUSIM,
* npuBOOUMb NpUMeEpbl  peaKyul, NOOMBEPHCOAIOWUX — CYWECMBOBAHUE  83AUMOCEAZU  MENHCOY

OCHOBHbIMU KN1ACCAMU HEOPSAHUYECKUX 6eulecme,

® NPOSHO3UPOBAMb PE3YNbMamaol 6030elicmeus Pa31U4YHbLY qbakmopoe‘ HA USMEHEeHUe cCKopocmu XUMUYECKOU

peakyuu,

® NPOcHO3UPOBAMb PE3Y1bmamaol 8030elicmeus Pa3iuUvHblx qbakmopog HA CMeweHUe XumuiecKkoco

PAaeHoOBeCUA.

® NPOCHO3UPOBAMb XUMUYECKUE ceolicmed eeulecnie Ha OCHoee ux cocmaesa u CmpoeHusl,;

® NPocHO3UPOBaNb CnocobHoOCmb eeuiecmea nposeisinb OKUCAUNMENIbHbLE UTU 60CCMAHOBUMENIbHbLE
ceolicmea ¢ y'{él’l’IOM CcCmeneHetoKUCIeHUsl INeMEHMO8, exodﬂmux 6 eco cocmaes,

* BbIAGIAMb CYUWECTMBOBAHUE EHEMUUECKOU 83AUMOCBAZU MENHCOY 8eUecmamu 8 psady: npocmoe
seujecmeo — OKCUO — 2UOPOKCUO —COJlb,

® OP2aHU308bI6AMD, I’lpOGO()l/H’I’Ib YHYEeHU4YeCKue npoeKkmovl no UCCTIE00B8AHUIO CBOUCE seujecme,
UMernmux 6ariCHoe npaKkmu4eCKoesHaveHue.

HprO'IHOB niaanuposarue no xumuu 9 knacc

HasBaHue nnaHa

24/25. Xvumuna-9

Mapannennb

9

Mpeamer

Xvmuna

HOBTODEHMG N3Yy4YEHHOrIo

nOBTOpeH ne n3y4yeHHoro

CTpOEHVIe aToma. 3aKOHOMepHOCTM B
N3MEHEHUN CBOMCTB XMMUYECKUX
3/1EMEHTOB NepBbIX TpéX nepmnogos

CTpOEHMe 9/IEKTPOHHDBIX obos04eKk aTomos

CtpoeHune atomos. U30ToNbI

3aKOHOMEPHOCTU U3MEHEHWA CBOMCTB
XMMUYECKUX 3N1EMEHTOB 1 UX COeAMHEHWUI NO
rpynnam u nepvogam

Knaccndmkaums, HomeHKNaTypa u
CBOWMCTBA HEOPraHNYECKMX BELLECTB

KﬂaCCMd)MKaLI,MFI HeopraHM4YeCKmnx COEAMHEHMVI

[eHeTUYecKas CBA3b MeXAay Klaccamu
HEeOopPraHN4YeCKnx COEAMHEHMﬁ

Buapbl XMMUYECKOW CBA3U U TUMbI
KpUCTannnyeckmx DELIJéTOK

TUNbI KPUCTANUYECKUX PELLETOK (aTOMHas,
MONEKYNAPHAA, UOHHAA)

MoHHaA xMmmyeckas ceA3sb

KoBaneHTHaA Xumn4yeckasn CBA3b

KoHTponbHas paboTa Ne 1 no teme
«loBTOpeHUe 1 yrnybneHne sHaHWU
OCHOBHbIX pa3fenioB Kypca 8 Knacca»

CTpoeHme 9/1IEKTPOHHbIX o0bo/s104eK aTomoB

TUNbI KPUCTANUYECKUX PELIETOK (aTOMHas,
MONEKYNAPHAA, UOHHaA)

MOoHHaA xMmmyeckas ceAsb




KoBaneHTHaA XMMUYecKas CBA3b

Knaccudmkauma HeopraHMYeCKNX coeguHeHuN’

[eHeTUYecKas CBA3b MeXay Knaccamu
HeopraHMYecKMx coeANHEeHNN

3aKOHOMEPHOCTM U3MEHEHMA CBOCTB
XMMUWYECKUX S1EMEHTOB U UX COeAMHEHUI Mo
rpynnam v nepnogam

OCHOBHble 3aKOHOMEPHOCTM NPOTEKAHMA XMMUYECKNX
peakuuii

OCHOBHble 3aKOHOMEPHOCTW NPOTEKaHWA
XUMUYECKMX peaKLnit

Knaccnpumkauma XuMmn4eckmx peaKkumi
Mo Pas/IMYHbIM MPU3HAKAM

Knaccnpumkauma XuMmnYeckmx peakuni

MoHATME O CKOPOCTU XMMMYECKOM
peaKkunn. MoHATUE O TOMOTEHHbIX U
reTeporeHHbIX peaKkLmsax

CKOpOCTb XMMUYECKOM peaKLmnm

lNoHATHE O XMMNYECKOM PaBHOBECUN.
®aKTOpbI, BAAIOLLME HA CKOPOCTb
XMMUYECKOW peakLumnn 1 NonoxeHue
XMMWYECKOro paBHoBecus

O6paTUMOCTb XMMUYECKUX Peakrumii. MoHAThe
0 XMMMUYECKOM PaBHOBECUM

peakunn

OKMCANTENbHO-BOCCTAHOBUTE/IbHbIE

OKMCANTENbHO-BOCCTAHOBUTE/IbHbIE peakunn

JNeKTpoAUTUYECKan AnuccoLmaumsa. Xmummyeckme
peakumu B pacTBopax

3I'IEKTpOI'IVITMLIECKa‘r'I anccoumauua.
Xnmumyeckune peakunn B pactBopax

3/1IEKTPO/IUTDbI

Teopua s3NeKTPONUTUYECKON
anccoumaumun. CunbHble U cnabble

INEeKTPOIMTMYECKas ANCCOLMaALLUA KUCAOT,
OCHOBaHU 1 conen

3J'IEKTpOJ'I UTbl N HESNNEKTPOIUTDbI

INeKTpoNMTMYECKas anccoumaumn
KWCNOT, OCHOBaHWM 1 conen

INEeKTPoIMTMYECKas ANCCcoLMaLLMA KUCOT,
OCHOBaHU 1 conen

MOHHble
YpPaBHEHUA
peakuymm

Peakunun noHHoro obmeHa u ycnosuma mnx
NPOTEKAHUA

auccoumaumm

XMMMYeCKMe CBOMCTBA KMUC/IOT B CBETE
npeacrasneHuii 06 aNeKTPOAUTUYECKOI

KaTMoHbI M aHMOHbI. KayecTBeHHble peakuum
Ha MOHDbI




Peakunun noHHoro obmeHa 1 ycnosma nx
NpoTeKaHuUA

CBOWCTBA KNCNOT, OCHOBAHWI, conei Kak
3/IEKTPO/INTOB

Xumunyeckume cBoicTBa OCHOBaHUMN B
cBeTe npeacTaBaeHnin 0b
3/IEKTPO/IUTUYECKON AMccoumnaumm

KaTWOHbI U aHMOHbI. KayecTBeHHble peakumm
Ha WUOHbI

Peakuumn MoHHOro obmeHa 1 ycnoBus Ux
npoTeKaHus

CBOWMCTBA KNCNOT, OCHOBAHWM, CONEln Kak
3/1eKTPONINTOB

XnmMmunuyeckue CBOICTBa CONEN B CBETE
npeACcTaBAEHNN 06 3NEKTPONTUYECKON

anccoumaumm
Peakuuu MoHHOro obmeHa 1 ycnoBus Ux
NnpoTeKaHus
dNeKTpoNUTUYECKasa AMUccoLmaLma KUCNOT,
OCHOBaHMWM U conem
CBOMCTBA KNCNOT, OCHOBaHWM, CONel Kak
3N1eKTPOINTOB

MoHATMe o

rmaposmse

coneu

Maponus conei

O606bueHne 1 cuctemaTusaumsa 3HaHU
Nno TeMe «D1eKTPOoAUTUYECKanN
anccoumaumsa. XuMmyecKkme peakumnm B

pacTBopax»

KaTWOHbI U aHWOHbI. KayecTBeHHble peakunmn
Ha UOHDbI

Peakuun noHHoro obmeHa u ycnosua nx
NPOTEKAHUA

INEeKTPOoIMTMYECKas ANCCOLMALLUA KUCAOT,
OCHOBaHMU 1 conen

CBoliCTBa KMC/IOT, OCHOBAHUM, conen Kak
3/1eKTPOINTOB

MpaKkTnyeckasn paboTa «PeweHne
3KCMEePUMEHTANbHBIX 3a4a4»

MpaBuna 6esonacHoi paboTbl C BELWECTBAMM U
obopyaoBaHMem

CBoliCcTBa KMC/IOT, OCHOBAHUM, conen Kak
3/1eKTPOINTOB

KoHTponbHas paboTa Ne 2 no Teme
«INEKTPONUTMYECKAA ANccoLmaLna.
XrMmunyeckue peakumm B pacTBOpax»

KaTMoHbI M aHMOHBbI. KayecTBeHHble peakuum
Ha UOHDbI

Peakunun noHHoro obmeHa u ycnosuma mnx
NpPOTEKAHUA

INEeKTPOIMTMYECKas ANCCOLMALLUA KUCAOT,
OCHOBaHMUi 1 conen

CBOWCTBA KNCNOT, OCHOBAHW, conei Kak




9/1EKTPOINTOB

O6u1an xapaKTepUCTUKa XUMUUYECKUX aiemeHToB VIIA-
rpynnobl. [anoreHsol

O6Wan xapaKTepUCTUKA XMMNYECKMX
anemeHToB VIIA-rpynnsbl. FanoreHsbl
Ob6wan xapaKTepuUCTUKa 3/1eMEHTOB
VIIA-rpynnbi

Xapaktepuctuka anemeHTos VIIA rpynnbl

CtpoeHue 1 pmnsnyeckmne cBoicTaea
NPOCTbIX BELLECTB — ra/IoreHoB

lanoreHsbl
Xnop
Xumunyeckme
CBOWCTBA
raJioreHos
lanoreHsbl
Xnop

Xnoposogopoa. ConAaHaa KUCAOoTa,
XMMUYECKMe CBOMCTBA, NONy4YeHME,
npumeHeHue

XnopoBogopos, conaHaa KUcnoTa u eé conu.
KauecTBeHHaAa peakuusa Ha xJ10pua-noH
MpakTnyeckas pabota Ne 2 «MNonyyeHne
CONAHOWN KUCNOTbI, U3yyeHune eé
CBOMCTB»

MpaBunna 6esonacHol paboTbl ¢ BELLECTBAMM U
obopyaoBaHMem

XnopoBogopos, CoNAHasa KUCI0Ta U eé conu.
KauecTBeHHan peakuma Ha XI0PUA-UOH
BbluMCNEHUA MO YPaBHEHMUAM
XMMUYECKUX PEAKLNIA, €CIM OAUNH U3
peareHToB AaH B U3bbiTKe

PacyéTbl NO ypaBHEHUAM peaKLumit C y4ETOM
n36bITKa OAHOMO U3 peareHToB

O6uan xapaKTepUCTUKa XMmmyeckux anemeHTos VIA-rpynnbl. Cepa u eé
coeguHeHnA

O6uan xapaKTepucTUKa xummndyeckux anemeHTos VIA-rpynnbl. Cepa u
eé coeanHeHuA

O6wwan xapaKTepucTnKa anemeHToB VIA-
rpynnol

Xapaktepuctmka anemeHToB VIA rpynnbi
AnnotponHble moanduKaLmm cepbi.

HaxoxkaeHune cepbl U e€ coeANHEHNI B
npupoae. XMMn4ecKme CBOMCTBA cepbl

Cepa
CepoBogopopa, cTpoeHune, Gusmnyeckue u
XMMMYECKMEe CBOMCTBA

CepoBoaopoa. Cynbdpuabl. KauectseHHan
peaKkuma Ha cynbdUAa-UOoH
OKcunabl cepbl. CepHan KucnoTa,




dusnyeckme n xu
npumeHeHne

Mmuyeckue CBOVICTBa,

Okcuabl cepbl (IV u VI)

CepHasa Knucnota n eé conn. KayectseHHan
peaKkuma Ha cynbdaT-MoH

Xumunyeckume pea

OCHOBE MPOMbILLIEHHOTO cnocoba
NoJly4eHUsA CEPHOM KMCOTbI.
XMMUYecKoe 3arpasHeHMe OKpy»KatoLen

cpenpl CoegnHeH

KUWK, Nexkalime B

NAMU cepbl

CepHasa Knucnota n eé conn. KauecteseHHas
peakuma Ha cyibdaT-noH

BbluncneHme maccoBon 4011 BbIXoaa
NPOAYKTa peaKkunm

PacyéTbl No ypaBHEHUAM peaKLmit C y4ETOM
NPAKTUYECKOro BbIXO4A NPOAYKTa

O6wan xapakTepucTUKa XmuMmmniyeckmnx anemeHTos VA-rpynnbl. A3orT,

dochop n nx coegmUHeHus

O6LWan xapaKTepUCcTUKa XMMnYeckux anemeHTos VA-rpynnbl. A3orT,

dochop u nx coegmUHeHus

O6Lwan xapaktep

rpynnol. A30T, pacnpocTpaHeHue B
npupoge, dusnyeckme u Xummyeckue

CBOMCTBA

MUCTUKaA anemeHTOoB VA-

XapaKktepuctuka anemeHtos VA rpynnbl

A3oTt

AMMUaAK, ero d)VI3VI‘-IECKVIe N XnMmumnyeckume
CBOVICTBa, nonyyeHue n nppmeHeHune

Ammunak

Conn ammoHuma, nx ¢M3M‘-IECKME n
XMMMUYECKMe CBOMCTBA

Conn ammoHuA. KayectseHHan peaKkunAa Ha
MOH aMMOHMNA

MpaKTuyeckan pa

dMMMUaKa, UayyeHume ero CBOMCTB»

6ot1a Ne 3 «MonydyeHne

MpaBuna 6esonacHoi paboTbl C BELWECTBAMM U
obopyaoBaHMem

Ammunak

A30THaA Kncnota, eé dpusmyeckme u
XMMMYECKMe CBOMCTBA

A30THaA Kncnota u eé conn. KayecrtseHHas
peakuna Ha HATPAT-UoH

Conun a3oTHOM
KUCNOTbI

A30THaA KMcnota u eé conn. KayecrtseHHas
peakuma Ha HATPAT-UOoH

docdhop. Okena pocdopa (V) u
docdopHana Kucnota, pusmyeckme m
XMMMUYECKME CBOICTBA, NONyYeHNe




OpTtodochopHan KMcnoTa 1 eé conun.
KayectBeHHasa peaKkuus Ha pocdaT-noH

docoop

Okcupa, pocdopa (V)

Ucnonb3oBaHue HUTpaToB, pocdaToB u
co/ieil aMMOHMA B KayecTee
MWHEepPabHbIX yA0bpeHuin.
3arpsisHeHWe NPUPoaHOM cpeabl
coeaAnHeHUsMM a3oTa n pocdopa

MoHATME 0 MUHEepabHbIX YA0bpeHnax

O6uwas xapaKTepUCTUKa XMMMYecKux anemeHTos IVA-rpynnol. Yrnepog,
KPEeMHUI N X coeguHeHNn

06uWan xapaKkTepmCcTUKa XMMUYECKUX 31emeHToB IVA-rpynnbl.
Yrnepoa, KpeMHUM N UX coegUHEHUA

Yrnepop, pacnpocTpaHeHue B NpuUpose,
bur3MYecKme U XMMmUYecKme CBOMCTBA

XapakTepuctuka anemeHTos IVA rpynnbl

Yrnepog,

OKcunabl yrnepoaa, nx dpusmnyeckune un
XMMUYECKME CBOMCTBA. JKOMOrMYecKme
npo6iembl, CBA3aHHbIE C OKCUAOM
yrnepogaa(lV)

Okcuabl yrnepoga (Il n 1V)

YronbHan
KUca0Ta U eé
conu

YrosibHaA Kucnota un eé conn. KayectBeHHas
peaKuus Ha KapboHaT-NoH

MpakTnyeckana pabota Ne 4 "MonyyeHune
yrnekucnoro rasa. KauectseHHas
peaKkuus Ha KapboHaT-noH"

Okcugbl yrnepoaa (Il n V)

MpaBunna 6esonacHol paboTbl ¢ BeLLEeCTBamMM U
obopyaoBaHMem

MNepBoOHaYyasibHble NOHATUA 0b
OpraHN4YecKmnx BewecTtBax Kak o
coegnHeHunAax yrnepoaa

lNepBoHayanbHble cBeaeHnA 0b opraHn4yeckux
coeanHeHunAax yrnepoga

KpemHuit n ero
coeanHeHunn

Okcng, KpemHus (V)

KpemHueBasa Kncnota u eé conn.
KauecTBeHHaA peakuma Ha CUINKAT-NOH

KpemHuit

MpakTuyeckana pabota No 5. PewieHune
9KCNepuMeHTaIbHbIX 33434 No Teme
«BaykHenLWwme HemeTanbl N UX
coeHEeHNA»

A30THaA Kncnota n eé conn. KayectseHHan
peaKumna Ha HUTPAT-NOH




YronbHaa Kncnota n eé conun. KayecrseHHan
peakuma Ha KapboHaT-noH

OpTtodochopHan KMcnoTa 1 eé conun.
KauyectBeHHasa peaKkuus Ha pochaT-noH

KpemHuneBasa KNCNOTa U €€ CONN.
KayecTBeHHaA peakuma Ha CUINKAT-UOH

MpaBuna 6e3onacHoi paboTbl ¢ BEWECTBAMU U
obopynoBaHnem

Xnoposogopoa, CoONAHaA KNCA0Ta 1 eé Conu.
KayecTBeHHan peaKkuma Ha X10pua-NoH

CepoBogopoga. Cynbdpuabl. KauectBeHHas
peakuma Ha cyibdma-noH

CepHasa Knucnota u eé conn. KauectseHHas
peakuma Ha cyibdaT-uoH

Ob6ob6LeHne 1 cucTemaTn3aLmA 3HAHWI
no Teme «BakHelLlIKe HemeTanNbl U UX

coeUHeHNA»

A30THaA Kucnota n eé conn. KayectseHHasn
peakuma Ha HUTpaT-UoH

Okcuabl yrnepoga (Il v 1V)

YronbHaa KMcnota un eé conn. KayectseHHas
peaKuus Ha KapboHaT-NoH

OpTtodochopHas KMcnoTa u eé conu.
KauecTBeHHas peakumsa Ha pochaT-MoH

KpemHuneBasa KUcnoTa n eé conu.
KauyecTBeHHasA peaKuusa Ha CUNKAT-UOH

X.I'IOpOBO,D,OpO,D,, CONIAAHAA KNCNOTA U e€ conn.
KayecTtBeHHasn peakuunAa Ha Xxhopng-noH

Ammuak

Okcng, docdopa (V)

Okcugbl cepbl (IV n VI)

CepoBogopoa. Cynbdpuabl. KauecrseHHas
peaKkuma Ha cynbdua-noH

Conn ammoHuA. KayectseHHan peakunAa Ha
MOH aMMOHMNA

CepHasa Knucnota n eé conn. KayectseHHas
peakuma Ha cybdaT-MoH

KoHTponbHas paboTa Ne 3 no teme
«BaxkHeWwWwme HemeTaNbl N UX

coegnHeHunAa»

A30THasa KucnoTta n eé conn. KayectseHHan
peakuma Ha HUTPaT-UOH

Okcuapbl yrnepoaa (Il n V)

YronbHasa KMcnoTa u eé conn. KauectseHHasn
peakuuna Ha Kap6OHaT-MOH

OpTtodochopHan KMCNoTa M eé conun.
KayecTBeHHan peakuma Ha ¢ochaT-noH

XnopoBogopos, conaHana KMcnoTa u eé conn.
KayecTBeHHaA peakuma Ha XN0pua-NoH

AmMMmnak

Okcupg, docdopa (V)

Okcuapbl cepbl (IV n VI)

CepoBoaopoa. Cynbdpuabl. KauectseHHan
peaKkuma Ha cynbOUA-UOH

Xnop

Conn ammoHuA. KayectseHHan peaKkunAa Ha
MOH aMMOHMUA




CepHasa Knucnota n eé conn. KayectseHHan
peaKkuma Ha cynbdaT-MoH

Ob6uwue csolicTBa
MEeTan/oB

Obuyme cBoicTBa
MeTannos

Ob6wwan xapaKTepuCcTUKa XMMUYECKUX
31eMEeHTOB — METa/INIoB.
MeTannnuyecKkas cBsisb U MeTa/iIMYyeckasn
KpucTananyeckas pewétka. dPmnsnyeckne
CBOWCTBA METaNN0B

MeTannnyeckas cBA3b M MeTalIMYecKas
KpUcTanamnyeckas peLlléTKa

MonoxeHne meTtannos B Nepuoanyeckon
cucTeme XMmMuyeckmx anemeHTos . U.
MeHaeneesa n CTpoeHWe Ux aTOMOB

Ob6uwue colictBa meTannos. MNoHsaTHE O
KOMNJ/ZIEKCHbIX coeanHEeHUAX. Kopposvm
MEeTannoB

XUMKHYeckume cBOMCTBa MeTaNN0B.
INEKTPOXMMUYECKUIA PAL HaNPAXKEHN
MeTannoB

anMEHEHI/Ie MeTannoB 1 CN1aBoB B 6bITy n
NPOMbILLNEHHOCTU

Ob6uwue colictBa meTannos. MNoHsATUE O
KOMMNEKCHbIX coeanHeHunx. Kopposus
MeTannoB

O6u.me cnocobbl nony4yeHnAa MeTannos.
Cnnasbl. BblumncneHma no YPaBHEHNAM
XUMUNYECKNX peaKu,Mﬁ, ec/in OguH m3
peareHToB COAEPKUT Npumecun

O6LLI,M€ cnocobbl nony4yeHnAa meTannos

PacyéTbl NO ypaBHEHUAM PeaKLumit C y4ETOM
COAEPKALLMXCA B peareHTe npumecem

Cnnassbl (CTanb, YyryH, AOPaatOMUHUINA,
6poH3a)

MoHATHe 0
Koppo3nu
MeTa /0B

NpumeHeHMe meTanoB 1 CN1aBOB B 6bITy n
NPOMbIWNEHHOCTU

Obuwue coitcTBa meTannos. MoHATHE O
KOMMNEKCHbIX coeauHeHuax. Kopposus
MeTannos

Cnnasbl (CTanb, YyryH, AOPaatOMUHUIA,
6poH3a)

BarkHelwune meTannbl n
nx coegnHeHunA

BaxkHelwune meTannbl n
nx coeanHeHuA

LLlenoyHble
MeTannbl

LLlenoyHble MeTanNbl U UX COeANHEHUA:
HaxoAeHune B NpuUpose, CBOCTBA,
npumeHeHune




MonoxeHune WenovHbIX MeTannos B
Mepuoanyeckon cucteme XMMMUYECKMX
anemeHTOB [1. U. MeHpeneesa, ctpoeHue
aTOMOB

OKcugbl n
rMapoKcmabl
HaTPMA U Kanmsa

U.l,e}'IO‘-IHbIe meTa/ibl U X coegnHeHunaA:
HaXoX[eHue B Npupoae, CBOICTBA,
npumeHeHue

LLlenoyHosemenb
KaAbUMIA U MarHu

Hble MeTansbl —
n

MonoxkeHune WwenoyHo3eMeNbHbIX METAJ/IOB B
Mepuoanyeckon cucteme XMMMUYECKMX
anemeHTOoB [. . MeHaeneesa, cTpoeHune
aToOMOB

MarHum, KanbLMn U UX COeANHEHUA:
HaxoXAeHWe B NpMposae, CBOICTBA,

npumeHeHne

BakHeiLlMne coeanHEHMA KanbLUus.

YKécTkocTb BOADI
yCTpaHeHus

n cnocobbl eé

MECTKOCTb BoAbl M cNocobbl e€ ycTpaHeHus

MarHui, KanbUuii U UX COeANHEHUS:
HaxoXAeHWe B Npupose, CBOMCTBA,

npumeHeHue

MpakTuyeckan pa

BOAbl U MeToAbl €€ ycTpaHeHua"

6oT1a Ne 6 "MEcTkocTb

MpaBunna 6esonacHol paboTbl C BeLLECTBaMM U
obopyaoBaHMem

MECTKOCTb BoAbl M cnocobbl eé ycTpaHeHus

ANIOMUHNIN

MonoxeHne aNtoMMUHMA B nepVIO,D,M‘-IECKOﬁ
cMcTeme XMMUYecknx anemeHTos . U.
MeHpaeneeBa, CcTpoeHMe aToma

ANOMUHNIA U ero coeagnHeHunA: HaxoxXgeHne B

npupoae, CBOWCTBA, nony4vyeHwme, npyumeHeHune

AmdoTepHble CBOMCTBA OKCMaa U

rmapokcnaa

ANOMUHWIA U ero coegnHeHunA: HaxoxXgeHne B
npupoae, CBOWCTBA, nony4vyeHwme, npyumeHeHune

Keneso

MonoxkeHune Kenesa B nepMO,ﬂ,MHECKOﬁ
cmcTeme XMMmundeckux anemeHTtos . U.
MeHpaeneeBa, CTpoeHMe aToma

Keneso n ero coeanHEHUA: HAXOXAeHWe B

npupoae, CBOWCTBa, nony4vyeHue, npyumeHeHune

OKcuabl, rMapoKcuabl u conn xenesa (I

n i)

*Keneso 1 ero coeguMHeHNA: HaxoXaeHne B
npupoae, CBOICTBa, NOAyYeHNe, NPUMEHEHNe




coeguHeHna»

MpakTnyeckan pabota Ne 7. PeweHune
9KCNepUMeEHTaIbHbIX 3aZa4 No Teme
«BaxkHenwmne meTannbl U Nx

KauyecTBeHHble peaKkLuMn Ha KaTUOHbI
MeTannos

MpaBuna 6e3onacHoi paboTbl ¢ BEWECTBaMU U
obopynoBaHnem

COAEPKUT Npume
MaccoBOM A0U B
peakuum

BbluncneHua no ypaBHeHUAM
XUMUYECKUX PeaKLLMin, eCiv OANH U3
peareHTOB AaH B U30bITKe UK

cU. Bblumncnenuma
bIX04a NPOAYKTA

PacyéTtbl no ypasHeHUA
MPaKTMYeCKoro BbIxoAa

M peaKLmii C y4ETOM
NpoayKTa

coeauHeHna»

O6o6LueHne U cucTeMaTU3aLMA 3HAHWI
no Teme «BakHelLlLIKe HemeTanNbl U UX

LLlenoyHble meTannbl N UX COeaUHEHUA:
HaxoxaeHue B npupoae, CBOVICTBa,
npuMmeHeHue

KayecTtBeHHble peakunn Ha KaTUOHbI
MeTannos

ANOMUHWI N ero coegnHeHunA: HaxoxXgeHne B
npupoae, CBOI\;ICTBa, nonyyeHwme, npyumeHeHune

Keneso u ero coegMHeHNA: HAXOXKOeHWe B
npupoae, CBOI\;ICTBa, nonyyeHume, npyumeHeHune

MarHui, KanbUui U UX COeANHEHUR:
HaxoXAeHWe B NpuUpose, CBOMCTBA,
npumeHeHne

coegnHeHuna»

KoHTponbHas paboTa Ned no Teme
«BakHenwmne meTtannbl n nx

LLlenoyHble meTannbl N UX COeaUHEHUA:
HaxoxageHue B npupoae, CBOVICTBa,
npumeHeHue

KayecTtBeHHble peakunn Ha KaTUOHbI
MeTannos

ANOMUHNIA U ero coeanHeHunA: HaxoxXgeHne B
npupoae, CBOWCTBA, nonyvyeHwme, npyumeHeHune

’Keneso un ero coegnHeEHMA: HaxoXaeHne B
npupoae, CBOWCTBA, nonyyeHwme, npyumeHeHune

Maruui, Kanbunii U Ux coegnHeEHUA:
HaxoXKAeHWe B NpMpoje, CBOICTBA,
npumeHeHue

BewiecTtBa 1 maTepuasbl B X
3K0/10rMYeCcKo rPamMOTHOCTH

M3HW Yenoseka. OCHOBbI

BelecTtBa M maTepuasibl B XXU3HU YeslOBEKA.
OCHOBbI 3KO/10rMYeCKOM rPaMOTHOCTU

BewectBa n mate
NnoBcelHEBHOM K

pwanbl B
M3HW Yei0BEKa

besonacHoe MCNo/ib30BaHWE BELLECTB U
XUMUYECKUX peaKumi B ObITy

HoBble maTepuanbl U TEXHONOTMU




Xumua u 350posbe. Ponb XMMUYECKUX

Yye/ioBeKa

MepBas NOMOLLb MPU XMMUYECKUX OXKOrax U
OTpPaBAEHUAX

nx npumeHeHunA

XrMunyeckoe 3arpAsHeHne OKpyKatoLemn
cpeapbl. Ponb xumum B pelieHmnmn
3KoJIorMyeckmnx npobaem

XMmuueckoe 3arpasHeHne OKpy»KatoLlen

cpeabl

Posb xXuMnn B peLeHnn sKoA0rnMYecKmx
npobnem

Pe3epBHbIi

YPOK
Knaccndmkauma HeopraHMYeCcKnx coefMHeHnM
leHeTUYeCKan CBA3b MeXAy Kaaccamu
HeopraHMYeCcKnx coegMHEHNN

PesepBHbIl

YPOK

Knaccudukaums XMmMnYeckmx peakLmii

1. TIpumepHas mporpamMmma OCHOBHOTO 001IIero 00pa3oBaHus 10 XUMUH (6a30BBIi YPOBEHB);
2.ABtopckass mporpamma [.E.Pymurnca, ®.I'.®@enpamana, coorBerctByromias deaepaibHOMY
lNocynapctBeHHOMY  00pa3oBaTeIbHOMY CTaHAApPTy OCHOBHOro oOImiero oOpa3oBaHusi U
nonymieHHass MuHuCTepCcTBOM 00pa3oBanus U Hayku Poccuiickoit @enepanun [Iporpamma kypca
xuMuu 115 8-9 kiaccoB 00meoOpa3zoBareabHbIX yupexaenuit / O. — M.: [Ipoda, 2023r.).
3.I".E.Pymsutnc, ®.I'.Denpaman,. HacronsHas kaura yaurenns. Xumus. 9 k J1.: MeToauyeckoe
nocobue. — M.: [Ipoda, 2010r

4. Xumus. 9 k 11.: KoHTposbHBIE B TPpOBEpOUYHBbIe padoThl K yueOHUKY . E.Pym3urtuca, ®.I'.®enpamana,
«Xumus. 9. — M.: Jlpoda, 20022r.

5.. M3yuaem xumuro B 9 k 11.: lugaktuyeckue Mmarepuansl. — M.: biuk mmoc, 2020r.

MaTepuajibHO-TeXHUYECKOe oOecIeyeHne:

Jis oOydyeHHs ydaliuxcs OCHOBHOM IIKOJBI B COOTBETCTBUU ¢ TpeboBanusmMu DenepaabHOro
roCy/IapCTBEHHOIO0 00pa30BaTENIbHOTO CTaHAapTa HEoOXOoAMMa peanu3alus AeATeIbHOCTHOTO IMOAXO[a.
JlesITenbHOCTHBIN MOIX0/] TPEOYET MOCTOSTHHON OTIOPHI Mpoliecca 00ydeHUs] XMMUU Ha IEMOHCTPAlMOHHBIN
OKCIEPUMEHT, MPAKTUYECKHE 3aHATHUS U JTaOOpaTOpHBIE OMBITHI, BHINOJHSAEMbIe ydamumucs. Kabuner
XUMHH OCHAIEH KOMILIEKTOM JEMOHCTPAllMOHHOTO U Ja0OPaTOpPHOTO OOOPYAOBAHMS MO XUMHU IS
OCHOBHOI1 1IKOJIbl. B kaOuHeTe XMMHUH OCYIIECTBISIOTCSA KaK YpOouHasi, Tak U BHEypouHasi pOpMbl yueOHO-
BOCITUTATENFHOM NIeATENBHOCTH C ydamuMmucsa. OcHaileHue B OOJblIei yacTu cooTBeTcTBYeT [lepeuHro
o0opynoBaHus KaOMHETa XWMHUM M BKJIIOYAET pa3iMYHbIe TUIBI CPeACTB oOyueHHs. boiblryto yacTb
000pyIOBaHUs COCTABISIIOT y4eOHO-TIPaKTUYECKOEe U yueOHO-1abopatopHoe 000pyIOBaHUE, B TOM YHCIIE
KOMILJIEKT HATypalbHBIX OOBEKTOB, MOJIEH, IPUOOPHI U MHCTPYMEHTHI JJIsl IPOBEACHUS JEMOHCTpAlUi U
MPAKTUYECKUX 3aHATUH, JeMOHCTPAllMOHHbBIE TaOIHIIBI, BUIECO, MENA OCHAIIIEHHUE.

B KkoMIeKT TeXHHMYeCcKHX M WH(OPMAIMOHHO-KOMMYHUKATUBHBIX CPEICTB OOyUeHHUS BXOJST:
anmapatypa A 3amuceil U BOCIPOU3BENEHUS ayAuo- M BUACOMH(POPMAINH, KOMIBIOTEP, MyIbTUMEANA
MIPOEKTOP, JOCKA C MHTEPAKTUBHOM MPUCTABKOM, KOJUIEKIUS MEIMa-PECYPCOB, BbIX0 B MIHTEepHET.

Vcnonp30BaHue 3IEKTPOHHBIX CPEACTB 00YUEHNUs TTO3BOJISIOT:
® AKTUBU3UPOBAThH JEATEIHHOCTb O0YJaIOUINXCs, TOy4aTh 00Jiee BBICOKHE KaUeCTBEHHbBIE Pe3yIbTaThl
oOyueHus;
® 1pu noaroroBke kK EI'D obecnieunBaTh caMOCTOSATENBFHOCTh B OBJIQJICHUU CO/IEpP’)KaHUEM Kypca .
e (popmupoBath KT - KOMIETEHTHOCTh, CHOCOOCTBYIOIIYIO YCIEIIHOCTH B y4eOHOM JeATeNbHOCTH;
® (¢opmupoBars YY/I;
Hamypansnsie 00vexmut

9/1EMEHTOB N UX COELI,VIHEHVIﬁ AnAa opraHn3ma

BakHelLlne BelllecTsa U maTtepuansl, obaactm




HatypanbHble 00beKThI, UCTIOIb3yeMble B 00Y4eHUN XUMUH, BKJIIOYAIOT B ¢e0s KOJJICKIIMY MUHEPAJIOB
Y TOPHBIX NTOPOJI, METAJUIOB MCIUIaBOB, MUHEPAJIBHBIX Y0OpEHUil, MIacTMacc, KaydyKoB, BOJIOKOH U T. 1.



O3HaKoOMJICHHE ydqamuxcsa ¢ 06pa3uaMH HCXOJHBIX BCHICCTB, NOJYIIPOAYKTOB W T'OTOBBIX I/ISILGJII/Iﬁ IMO3BOJCT MOJYYUTH HArJIAAHOCIPCACTABICHUC 00 3THX
MaTCpuraiax, uX BHCITHEM BUJC, a TAKIKC O HCKOTOPBIX (I)I/I3I/I‘-I€CKI/IX CBOMCTBAX.

Xumuueckue peakmuenl u mamepuanvl
OOparieHre co MHOTMMHU BEIIECTBAMH TPEOYeT CTPOTOro COONIOCHMS IMPaBHJ TEXHUKH OE30MAaCHOCTH, 0COOEHHO TP BBINIOJHEHUUOIBITOB CAMUMHU
yuamuMmucs. Bece Heo0xoaumbIe MephI IPEAOCTOPOKHOCTH YKa3aHbI B COOTBETCTBYIOUINX TOKYMEHTAaX U MHCTPYKIUSX.

Xumuueckasa nadbopamopnan nocyoa, annapamaslt u npudopuvl

XHuMHU4YecKas IIOCyZa MOApa3AeseTCsl Ha IBE TPYIIILL: AJI BBIIIOJHEHHS OIIBITOB YYAIIUMUCS U IEMOHCTPALIMOHHBIX OIIBITOB.
[TpuGopsl, anmapatbl 1 YCTAHOBKH, HCIIOJIb3YEMbIE Ha YpOKaX XHMHUH, TOJPA3ACISIOT HA OCHOBE NMPOTEKAOIUX B HUX (PU3NUYECKUX WXUMHUYECKHX .

Mooenu

OObexTaMu MOJCTTMPOBAHUSI B XUMUHU SIBJISIFOTCSI @TOMBI, MOJIEKYJIbI, KPUCTAJUIBI, 3aBOJICKUE alapaThl, a TAKKe MPOUCXOISIIUETIPOIIECCHI.

B npenogaBanum XMMUK UCTIOJIB3YIOTCSI MOJIETTH KPUCTAIUTMYECKUX PEIIETOK anMasa, rpadura, cepsl, pocdopa, okcuaa yriepoaa(ly),moBapenHoit conu, Jipa,
Hona, Kese3a, Mel, Maruus, HabOpbl MOJIEJIeil aTOMOB JJIs COCTABJICHHS IIAPOCTEP>KHEBBIX MOJIETICH MOJIEKYIT.

Yuyeonwvie nocooua na neuammnoii ocrnose

B mporecce o0yueHnss XMMUU UCTIOJIB3YIOTCS CIICIYIONTHE TaOIUIIbI MOCTOSTHHOTO dKcroHupoBaHus: «llepuoandeckas cucrtema xumudeckux snemeHToB J[.U.
MemnneneeBay, «Tabnuia pacCTBOPUMOCTH KUCIIOT, OCHOBAHHUM M COJIEH», « DMEKTPOXUMHUYECKUHN PsJ HANTPSHKEHUN METauioB», «KpyroBopoT BEIIeCTB B IPUPOIEH
U Jp.

Jlyis opraHu3aiyy camMOCTOSITENbHOM padoThl 00yuaroluxcs Ha ypoKax HCIOJIb3YIOT pa3HOOOpasHble AUJAKTUYECKHEe MaTepuajbl: TETpaad Ha NedaTHOM
OCHOBE WJIM OTJIeNIbHbIE paboure JTUCThl — UHCTPYKLIHMH, KAPTOUKH C 3aJaHUSIMU Pa3HOM CTENEHU TPYAHOCTH Ul M3Y4EHHUs HOBOTO MaTepHalia, CaMOIpPOBEPKH U
KOHTPOJIS 3HAaHUH ydaluxcs.

Jlst oGecniedeHust 6€30mMacHOTo Tpy/la KaOMHETe XUMHH UMEETCS:
e IIPOTUBOIOKAPHBII HHBEHTAPb

e AIITCUKY C Ha60pOM MCIUKaMECHTOB U IICPEBA30YHBIX CPCIACTB,

e HMHCTPYKIIMIO O NMpaBujaM 6e301MacHOCTH TPyAa ISl 00ydarouXcs
e JKYpHaJ perucTpaiyy HHCTPYKTaXKa Mo MpaBuiiaM 0€30MacHOCTH TPYAA.
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