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IHosicuuTeIbHAA 3aNIHCKA

Pabouass mporpamma cocTaBlieHa B COOTBETCTBUU C TpeOoBaHusiMu DenepanbHOro rocyaapcTBEHHOIO
00pa30BaTEeNbHOIO CTaHAapTa OCHOBHOrO o0Imero oOpa3oBaHus BTOpOro  mokosieHus, llpumepHoii
MPOrpaMMbl OCHOBHOT'O O0IIEro 00pa3oBaHus MO XMMHU U aBTOpckol [Iporpammsl kypca xumuu mis 8-9
KJIacCOB  00mIeo0pa3oBaTeNbHBIX — yupexkaeHuii(0a3oBeiii  ypoBenb) O.C. Tabpuensna (2015rona).
Hacrosimas nporpamMma yuuteiBaeT pekoMmeHmanuu [IpuMepHON mporpammel 1O XHMHH JUIsI OCHOBHOM
IIKOJIBL.

Pabouas mporpamma 1no XUMuu: KOHKPETH3UPYET MonoxkeHuss DyHAaMEeHTaNbHOTO Spa CoJlepsKaHus
00y4YeHHs XMMHUHU C YYCTOMMEXKIPEIMETHBIX CBs3€i y4eOHBIX NMPEIMETOB €CTECTBEHHO-HAYUHOTO IUKIIA;
oTpesieNisieT TOCIeN0BaTeIbHOCTh M3YUYEHHUs E€AMHUIl COJEp>KaHUS OO0y4YeHHs XUMHH U (OPMHUPOBAHUS
(pazBuTusi) OOmUX Y4eOHBIX U CHENM(PUUECKHX TPEeIMETHBIX YMEHM; JaéT OpPUEHTUPOBOYHOE
pacnpesenenrne yueOHOro BpeMeHH 110 pasjielaM U TeMaM Kypca B MOJAJIbHOCTH «HE MEHEEe».

ConeprkaHue IporpaMMbl HalpaBJIEHO HA OCBOEHHE 3HAHHMH M Ha OBJAJICHHE YMEHHSIMM Ha 6a30BOM
ypoBHEe, 4YTO cooTBeTcTByeT (OOpa3oBaTenbHOM nporpamme mikoibl. OHa BKIIIOYaeT BCE TEMBI,
IpeayCMOTpEHHBIE (peepalbHbIM TOCYy1apCTBEHHBIM 00pa30BaTENbHBIM CTAHAAPTOM OCHOBHOI'O OOIIEro
o0pa3oBaHMsI 0 XUMHUU U aBTOPCKOM MporpaMmoit yueOHOro Kypca.

[Iporpamma kypca «XuMHM» TIOCTpO€HAa HAa OCHOBE CHUPAJIbHOW MOJEIH, IpeaycMaTpUBaIOLIEH
MIOCTETIEHHOE DPAa3BUTHE U YIIyOJIeHHE TEOPEeTUYECKHX MpEeACTaBICHUIN MpH JIMHEHHOM O3HAKOMIICHUU C
SMIIMPUUYECKUM MATEPUATIOM

B nmpeamerax ecTeCTBEHHO-MAaTEMaTHYECKOTO UKJIA BEAYIIYIO POJIb UTPAET MO3HABATEIbHAS IESATEIBHOCTD
U COOTBETCTBYIOIIME € IO3HaBaTeJbHbIC yueOHble ACUCTBHUS. B CBS3UM C 3TUM OCHOBHBIMH WeJISIMH
00y4YeHHUs1 XUMUH B OCHOBHOM IIKOJIE SIBJISTFOTCS:

1) ¢opmupoBanue y 0OydarolIMXCs YMEHHMsS BHJETh M TOHMMAaTh IIEHHOCTh OOpa3oOBaHMs, 3HAYUMOCTh
XUMHUYECKOTO 3HAHMS Ui KaXJO0Tro YeloBeKa HEe3aBUCUMO OT ero MpodeccHOHaNbHOM AesITeIbHOCTH;
YMEHHUS paziauyaTh (PAaKTbl U OLIEHKH, CPAaBHUBATH OLIEHOYHBIC BBIBOJIBI, BUJETh MX CBS3b C KPUTECPHIMHU
OLICHOK U CBS3b KPUTEPHEB C OMNpEAENCHHOW CHUCTEeMOW LEeHHOCTed, (OopMyIHpoBaTh U OOOCHOBBIBATH
COOCTBEHHYIO MO3HUILIHIO;
2) dopmupoBaHHE y OOYYArOMIMXCS IEJIOCTHOTO TPEICTABICHUS O MHUPE W POJM XUMHUU B CO3JaHUU
COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHBI MHpa; YMEHHUS OOBIACHATH OOBEKTHI U MPOIECCHI
OKPY’KalIleu JCHCTBUTENBHOCTH — TPHUPOAHON, COLMAIBHOM, KYJIbTYpHOM, TEXHUYECKOM Cpenpl,
UCIIOJIb3Ys Ui 3TOrO XUMHUYECKHE 3HaHUS;
3) mpuoOpeTeHue OOYYArONIMMUCS OTbBITa PA3HOOOPA3HON MACSITEIBHOCTH, TO3HAHUS W CaMOTIO3HAHUS;
KJIFOUEBBIX HABBIKOB (KIIOYEBBIX KOMIIETEHTHOCTEN), HMEIOIINX YHUBEPCATbHOE 3HAUEHHUE I Pa3InYHbIX
BUJIOB JIEATEILHOCTH: pELIEHUS NpoOsieM, NPUHATUS peIleHUH, TOUCKa, aHanu3a U 00padOTKH
UHPOpPMALMM, KOMMYHHMKATHBHBIX HAaBBIKOB, HABBIKOB M3MEpPEHHMH, COTPYIAHHUYECTBA, OE30MACHOTO
oOpallieHus ¢ BEIIeCTBaMU B TOBCEIHEBHOM JKU3HU.

3agayamu u3ydeHusi yaeOHOro npeamera « XuMus» B 9 kiiacce sIBISIFOTCS:

yuyeOHble: (OpMUPOBAHHE CUCTEMbl XMMHUYECKHUX 3HAHUI KaK KOMIIOHEHTa €CTECTBEHHOHAYYHOU KapTHHBI
MUDA;

pa3BHUBalOlMe: Pa3BUTUE JIMYHOCTH OOYyYaloOUIMXCA, WX HHTEJUIEKTyaJlbHOE M  HPaBCTBEHHOE
COBEPILICHCTBOBaHME, (OPMHUPOBAHME Yy HHUX TYMAHUCTHYECKUX OTHOLICHMH UM  3KOJIOTMYECKH
11e7IeCO00Pa3HOTO MOBEJCHUS B OBITY U B TPY/IOBOH JICSITEIILHOCTH;

BOCIIMTATe/bHbIe: (OPMHUPOBAHUE YMEHHUH 0e30macHOro oOpalleHHs ¢ BEIIEeCTBAMM, HCIIOJIb3YEMbIMHU B
MOBCE/THEBHOM KU3HU; BHIPA0OTKA MOHMMAaHHUS OOIECTBEHHOW MOTPEOHOCTH B PAa3BUTHH XMMHUHU, a TAKKe
(opMHpOBaHUE OTHOIICHUS K XUMHUH KaK K BO3MOXKHOM 00acTu Oyay1eit npakTHYeCKON AesTebHOCTH.
OO0mas xapakTepuCTHKA Y4eOHOro npeamMera « XuMmus»

B cootBerctBUM ¢ PDepepalbHBIM TOCYJapCTBEHHBIM 00pa30BaTEIbHBIM CTaHIAPTOM OCHOBHOTO OOIIETo
o0Opa3oBaHMsl yyalyecs JODKHBI OBJIAJeTh TAKUMHU [TO3HABATEIbHBIMU YUYEOHBIMU IEUCTBUSMH, KaK YMEHUE
dopmynupoBate npoOieMy M TMIOTE3Y, CTaBUTh LIEU M 3aJaud, CTPOUTh IUIAHBI JOCTHXKCHMS Leled U
pelleHrs TOCTaBJICHHBIX 3a/Jay, NPOBOAMTH OSKCIEPUMEHT M Ha €ro OCHOBE JielaTh BBIBOJBI H
YMO3aKJIIOUEHHUs, MPEJICTaBIISITh UX M OTCTauBaTh BOIO TOYKY 3peHus. Kpome sToro, ydamuecs IOJIKHBI
OBJIaJIETh NPUEMaMH, CBSI3aHHBIMH C OIpEJIEJIeHUEeM TOHATUH: OrpaHMYMBaTh MX, OIKCHIBATH,
XapaKkTepu30BaTh U cpaBHUBaATh. ClIeJOBATEIbHO, NMPU HU3YYEHHM XMMHMHM B OCHOBHOM IIKOJIE YyYalllUecs



JIOJDKHBI OBJIA/IeTh Y4EOHBIMM JCWCTBUSAMM, MO3BOJISIONIMMH UM JOCTHYb JIMYHOCTHBIX, MPEIMETHBIX U
METaIpeIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

[lpenyaraemas mporpamMma IO XUMHMM DPAacCKpbIBaeT BKJIAJ y4eOHOro NpeAMeTa B JOCTIDKEHHUE Lienel
OCHOBHOT0 00I11€r0 00pa30BaHus U OIPEEsIeT BaKHEHIIINE COIep KAaTeIbHbIE JIMHUN IIPEIMETa:

BelleCTBO — 3HAaHUS O COCTaBE€ M CTPOCHUHU BEILIECTB, MX BAKHEHIIMX (U3NYECKUX U XUMHUYECKUX
CBOICTBAX, OHOJIOTHYECKOM JICHCTBUH;

XMMHYeCKasl peaknus — 3HaHUA 00 YCJIOBHUSX, B KOTOPBIX HPOSIBIAIOTCS XUMHUYECKHE CBOMCTBA
BELIECTB, CIIOCO0aX yNpaBICHHUs] XUMUYECKHUMHU MPOLIECCAMU;

NpUMeHeHHe BelleCTB — 3HAHMA U ONbIT IMPAKTUYECKOM JEeATETbHOCTH C BEIIECTBAMHU, KOTOpbIE
Haubosiee 4acTo yHoTpeOJSIOTCS B MOBCEAHEBHOM XU3HH, IIMPOKO HCIOJIB3YIOTCS B MPOMBIIUIEHHOCTH,
CEJIbCKOM XO3sIHCTBE, Ha TPaHCHOPTE;
* SI3bIK XMMHM — CHUCTEMa BaXHEHIINMX NOHATUNH XUMHUHM U TEPMUHOB, B KOTOPBIX OHHM OIHCBHIBAIOTCS,
HOMEHKJIaTypa HEOPraHMYEeCKHX BEIIECTB, T. €. UX Ha3BaHMA (B TOM YHCJE€ M TPUBHMAJIbHbIE), XUMUUECKHE
(dbopMyIIBI B ypaBHEHHS, a TAaKXKe MpaBUiia epeBoa MH(HOPMAIH C €CTECTBEHHOTO SI3bIKa Ha SI3BIK XUMUU U
obpaTHo.

[Ipu otOope coxepxkaHUs, KOHKPETH3HPYIOUIETO MpOrpamMMy, YYMTHIBAJIOCh, 4YTO TIepea  OOLIUM
o0pa3oBaHMEM HE CTOUT 3ajJada MpOo(pECCHOHATBHONH MOJArOTOBKM OO0YYaOUMXCA. IJTO ONPEAETHIIO
NOCTPOCHHE Kypca Kak OOLIEKYIbTYpHOTO, HAIPABICHHOTO, MPEXIe BCEro Ha (OPMUPOBAHUE U Pa3BUTHE
UHTEpeca K M3YUYEHHI0O XMMHUHU. Y4YTe€Ha OCHOBHas OCOOEHHOCTh IOAPOCTKOBOIO BO3pacTa — HAyallo
nepexo/ia OT AETCTBA K B3POCIOCTH, KOTOPBIN XapaKTePH3yeTCsl pa3BUTHEM MTO3HABATEIBHON C(ephl.

Ha stane ocHOBHOTro 00111ero cpeHero o0pa3oBaHusl NPOUCXOJUT BKIIOUCHHE 00YyYaIOLIUXCS B IPOSKTHYIO
U HCCIIEIOBATEIbCKYIO JI€ATEIbHOCTh, OCHOBY KOTOPOW COCTABIISIIOT Takue€ YyHHBEpPCalIbHbIE ydeOHBIE
JeUCTBUS, KaK YMEHHE BUAETh NPOOJIEeMbl, CTABUTh BONPOCH], KIacCU(PUIUPOBaTh, HAOII01aTh, TPOBOIUTH
9KCIIEPUMEHT, JI€JIaTh BBIBOJBI U YMO3AaK/IIOUYEHHUs, OOBACHATH, 10Ka3bIBaTh, 3aIMILATh CBOM WJIEH, 1aBaTh
omnpeeneHus NoHATUAM. CroJa k€ OTHOCATCS MPUEMBI, CXOJHbBIE C ONpEAEICHHUEM MOHATHHA: ONHUCaHHE,
XapaKTEepUCTHKA, pa3bsCHEHUE, cpaBHEHHUE, pazinuueHue. OopMHpoBaHHE 3TUX YHUBEPCAJIbHBIX YUEOHBIX
NecTBUIl HaunMHaeTcs emé B HadaldbHOM IIKOJE, a B Kypce XMMHM OCHOBHOHM HIKOJBI MPOUCXOJIUT HX
pa3BUTHE U COBEPIICHCTBOBAaHME. B CBS3M ¢ 3TUM pe3epBHbIE 4Yachl IUIAHUPYETCS MCIIONIB30BaTh Ha
(dopMHpOoBaHUE M pa3BUTHE YMEHHMH HPOEKTHOM M HCCIIENOBAaTENIbCKOM NEATEITbHOCTH, YMEHHE BUETh
npo0JIeMBbl, 1eNIaTh BHIBOJIBI M YMO3AKITIOUSHHS.

MecTo y4eOHOT0 npeaMeTa B y4eOHOM IJIaHe

Oco0eHHOCTBIO coziepKaHUs Kypca «XUMUs» ABISIOTCS TO, YTO B 0a3ucHOM y4eOHOM (00pa3oBaTeIbLHOM)
IUIaHE ATOT NPEIAMET MOSBIIAETCS NOCICTHUM B Psly U3yUeHHUs €CTECTBEHHOHAYYHbIX ITUCHMIUIMH. [laHHas
HEOOXOTUMOCTb OCBOEHHUSI OOBSACHSETCS TEM, 4YTO IIKOJBbHUKHM JIOJDKHBI 00JaaTh HE TOJBKO
OTIpEJICJIEHHBIM 3allacoM IPEJBApUTENIbHBIX €CTECTBEHHOHAYUYHBIX 3HAHWM, HO M JIOCTaTOYHO XOPOILIO
Pa3BUTBHIM A0CTPAKTHBIM MBIIIICHHEM. YUYalIMMUCS YK€ HAKOIUICHBI 3HAHUS MO CMEXHBIM AMCHUILUIMHAM
uKia: Ouosioruu, (pU3MKM, MaTeMaTHKH, reorpaguu, cpOpMHPOBAINCH YMEHHUS aHAJIM3MPOBATh, BECTU
HaOJIr0/IeHUs, CPABHUBATH OOBEKTHI HAOIIOICHUSI.

B cooTBeTcTBUY C y4eOHBIM IJIAHOM Ha U3yueHHE XMMUHU B 9 Kiacce 0TBOAMTCS 2 Yaca B Henelnto, 70 yacoB
B T'0Jl, IPU HOPMAaTHBHOM MPOJOKUTEIBHOCTH yueOHOro roga 35 y4ueOHBIX Hemenb. B cooTBeTcTBHU CO
CIIO)KMBLICHCS TMPAKTUKOW OpraHu3allMd OCHOBHOTO oOmiero oOpa3oBaHMs B 00pa3oBaTeIbHBIX
YUpEXKJIEHUSAX 0011ero o0pa3oBaHus peajbHas MPOJIOJIKUTEIBHOCTh YU€OHOT0 Io/la MEHbIE HOPMATUBHON
u coctaBisieT 34 yueOHble Henenu. Takum oO6pa3oM, BpeMms, BbliensieMoe pabounMu yuyeOHbIMU TUIaHAMH Ha
U3y4YeHUEe XUMHUH B 9 Kj1acce Ha MpakTUKE paBHO 68 yacam.

C yuétoM Hen30eXHBIX TNOTEph Y4YeOHOrO BPEMEHH, BBI3BIBAEMBIX pPA3JIUYHBIMU OOBEKTHBHBIMU
NpUYMHAMH, a TaKKe HEOOXOIMMOCTH BBIICTICHHS JOMOJHUTEIHHOTO BPEMEHH Ha M3YYE€HUE OTACIBHBIX
BOIPOCOB Kypca XMMUU MPOTrpaMMO IPeAyCMOTPEH O0JIbLION 00bEM pe3epBHOIO BpeMEHH -6 4acoB.
[IporpamMMoii IpeyCMOTPEHO ITPOBEACHUE:

KOHTPOJIbHBIX padoT — 4,

MIPAKTHYECKUX paboT — 6 4acos.

Cpok peanu3zanuy IporpaMMbl — OAMH y4eOHBIN TOJI.

®opMbl, METOABI M CPecTBa 00y4eHHs1, TEXHOJIOTHH

B nanHOM Kiacce BeAyIMMHU METOAAMU OOyUeHHs IPeAMETY SBISIOTCS: OObSICHUTENbHO-WIITFOCTPATUBHBIN
U PENpOAYKTUBHBIM, XOTS HCHOJB3YETCS M YaCTHMYHO-NIOMCKOBBIA. Ha ypokax HCIIONB3ylOTCS 3JIE€MEHTHI



CIIEYIOIIUX TEXHOJOTHI: JTUYHOCTHO -OPUEHTHPOBaAHHOE OO0yuyeHHe, O0yueHUEe ¢ MPUMEHEHHEM OIOPHBIX
cxeM, UKT, nmpoekTHast A€SATETbHOCTb.

Hcnone3ytorcst cienytome GopMbl 00ydeHHs: y4ueOHbIE 3aHATHS, OKCKYPCHHM, HAOIIOACHUS, OMBITHI,
JKCIIEPUMEHTHI, paboTa C Yy4yeOHOM W  JIOMOJHUTEIBHOW JIUTEPATypol, aHaJliu3, MOHUTOPHHT,
ucclieoBarenbckas pabora, mpeseHtanusd. OnpeaeneHHOEe MECTO B OBJIAJICHUU JAaHHBIM KypCOM OTBOJUTCS
CaMOCTOSITENIFHON paboTe: MOATOTOBKA TBOPUYECKHUX paboT, COOOIIEeHHH, pedepaToB.

@DopMbI POMEKYTOYHOM M MTOTOBOM aTTeCTAIMU

[TpomMexxyTodHast aTTecTamus MPOBOTUTCS B popMe:

- TECTOB;

-KOHTPOJBHBIX;

- CaMOCTOSITEIbHBIX PaboT;

- IPaKTUYECKUX;

- TBOPUYECKUX PadoT.

VYyamuecs NpoxoAsT UTOroBylo arrectanuio — B Buae [MA.

OO6yuenue Benércs mo yueoHuky O.C.I'abpuensn «Xumus 9 kgacc», KOTOPBIM COCTABISET €IUHYIO TUHHUIO
y4eOHHKOB, COOTBETCTBYET (elepaJbHOMYy TOCYIapCTBEHHOTO 00pa3oBaTENbHOTO CTaHIApTa BTOPOTO
MOKOJICHHsI 0a30BOT0 YPOBHS U peanzyeT aBTopckyto nporpammy O.C.I'abpuensua( 2012r.)
OT1inunTeIbHbIE 0CO0EHHOCTH Padoueil MporpaMMbl H ABTOPCKOI

OcHOBHOE coJiep’KaHue aBTOPCKOM MOTHOCTHIO HAILIO OTpa)KEHHE B TaHHOW paboueii mporpaMMe.

B pabouyro mporpamMmy MO XMMHH BHECCHBI M3MCHCHHS IO CPAaBHEHUIO C aBTOPCKOW: U3  pe3epBa
nobaieHo 3 vaca Ha «BBeaeHue», 4TO CBSI3aHO C HEOOXOAMMOCTBIO YJENUTH OOJbIIE BHUMAHHUS Ha
nzydeHue OBP, sBasiomuxcsi oTHUMH U3 TPYJIHBIX TEM Kypca XMMHUH 8 Kilacca, U3 pesepa J100aBieHo 1
yac Ha «Metaisl» u gobasieH lyac Ha [Ipaktukym 1 «CBoiicTBa MEeTaIOB U UX coeuHEeHUI. OCHOBHOE
OTIMYME JAHHON paboyeil MmporpaMMbl OT aBTOPCKOW COCTOMT B TOM, YTO B aBTOPCKOH Iporpamme
npakTHueckue paboThl CrPyNIHUPOBaHbl B OJIOKH - XUMUYECKUE MPAKTUKYMBI, KOTOPHIE MPOBOJATCS MOCIE
U3YYCHUS HECKOJIbKMX DPAa3JIesioB, a B pabodeil mporpaMMe 3TH Ke MPAKTHYeCKHe paboThl JAIOTCS TMOCIe
M3YYEHUs KOHKPETHOW T€Mbl. DTO IMO3BOJSET Jy4lle 3aKPENUTh TEOPETUUYECKUM MaTepuall Ha MPAKTUKE U
MPOBEPUTHh TPAKTUYECKHE YMEHHMS W HaBBIKM HEMOCPEACTBEHHO MO JaHHOW Teme. UToObI MpoBecTH
MPAaKTHYECKYI0 pabOTy MO KOTJa-TO U3yUYEeHHOU TeMme, TpeOyeTcsl TOMOTHUTEIbHOE BpeMsl JIJIsl IOBTOPEHUS
TEOPETUUECKUX OCHOB, UTO UCKIIOUAETCS B TAHHOM padoueil mporpaMmme.

Pe3yibTaTam ocBoeHHs Kypca XUMHUH

[Ipu M3yyeHnn XUMHUH B OCHOBHOM IIIKOJIE 00ECTIEUNBACTCS AOCTIKEHHE JIMYHOCTHBIX, METANPEIMETHBIX U
NpPEAMETHBIX Pe3yJIbTaTOB.

JInuHocTHBIE:

B IIEHHOCTHO-OPHEHTAIIMOHHOW cdepe — YyBCTBO TOPAOCTH 32 POCCHHCKYID XHMHYECKYHO HAyKy,
TryMaHHM3M, OTHOILIEHHE K TPYIY, LIeJIeyCTPEMICHHOCTb;

(dopMHpOBaHUE IIECHHOCTH 3J0POBOTO M 0€301MacHOro 0odpasa KU3HH; YCBOCHHUE MPABUII WHAWBUIYAIBHOTO H
KOJUJIEKTUBHOTO 0€30IIaCHOTO MOBEJCHMS B YPE3BBIYAMHBIX CUTYaLUSIX, YTPOXKAIOMUX KU3HU U 37J0POBBIO
JIIOJIEH

B TPY/ZI0BO# chepe — TOTOBHOCTH K OCO3HAHHOMY BBIOOPY JaJIbHEHIIIEH 00pa30BaTEIbHON TPACKTOPHH;

B II03HABAaTENbHOM (KOTHUTUBHOW, WHTEJUIEKTyalbHOM) cdepe — yMEHUE YIpaBlsATh CBOEH
MI03HABATENILHON JAEATEIbHOCTHIO.

e (opMHUpOBaHHE OCHOB OJKOJOTHUECKOW KYJIBTYphl, COOTBETCTBYIOIICH COBPEMEHHOMY YPOBHIO
9KOJIOTUYECKOT0 MBIIUICHHUS, Pa3BUTHE OMNbITa SKOJIOTUYECKH OPUEHTHPOBAHHON pedIeKCUBHO-OIICHOYHOM
Y TIPAaKTUYECKOW JIeATENIFHOCTHU B )KU3HEHHBIX CUTYAIIHSIX;

MeranpeamMeTHble:

YMEHHE CaMOCTOSITEIBHO ONPEAETSATh LENINU CBOEro OOY4YEHHs, CTaBUTh U (POPMYJIMPOBATH Ui ceOsi HOBBIC
3aaun B yu€0e U MMOo3HaBaTEIbHOM JIEATEIbHOCTH, Pa3BUBATh MOTUBBI M MHTEPECHI CBOECH MO3HABaTEIbHOMN
NeSITeTbHOCTH;

YMEHHE CaMOCTOSITEIIFHO TUTAHUPOBATH ITyTH JOCTIDKEHHUS IIEJIeH, B TOM YHCIIe albTepHATUBHBIC, OCO3HAHHO
BbIOMpaTh Hanbosee H3PPEeKTUBHBIE CITOCOOBI pelIeHHs YUeOHbIX U MO3HABATEIbHBIX 3aa4;

YMEHHE COOTHOCHUTH CBOM JCWCTBUS C IUIAHUPYEMBIMH pE3YJIbTaTaMH, OCYIIECTBIATH KOHTPOJb CBOEH
NeSITeIbHOCTH B TpoLlecCe JOCTHKEHHsI pe3yjbTaTa, ONpeaeisaTh CHocoObl JAEHCTBHM B pamKax



NPEJIOAKEHHBIX YCIOBUN U TpeOOBaHMIA, KOPPEKTUPOBATH CBOU JCHCTBHS B COOTBETCTBUH C U3MEHSIOIIEHCS
CUTYyalHe;
YMEHHE OLICHUBATh MPaBUILHOCTh BHIMOJIHEHUS yUeOHO! 3a/1aui, COOCTBEHHBIE BOBMOKHOCTH €€ peIleHus;
BJIaJICHUE OCHOBAMM CAMOKOHTPOJIA, CAMOOLICHKH, NPHUHATHS PEUICHUN M OCYIIECTBICHHUS OCO3HAHHOIO
BbIOOpa B yU€OHOI M TO3HABATENIBHOU JESITETHbHOCTH;
YMEHHE OIpeNeisaTh MOHATUS, CO3AaBaThb OOOOIIEHMS, YCTaHABJIMBATh AaHAJIOTUH, KIACCHU(YUIMPOBATh,
CaMOCTOSITENIbHO BBIOMPATh OCHOBAHHUS W KPUTEPUH JUIsl KiIacCU(UKAIMH, YCTaHABIWBATH MPUYHHHO-
CJIEICTBEHHBIE CBS3H, CTPOUTH JIOTUYECKOE PACCYXJACHHUE, YMO3aKIIOUeHnEe (MHIyKTUBHOE, JeTyKTUBHOE U
110 aHAJIOTMH) U JIeNaTh BHIBOJIBI;
YMEHHE CO3/1aBaTh, IPUMEHATh U IPEOOpPa30BbIBATh 3HAKW U CHUMBOJIbI, MOJEIN M CXEMBI JUISl PELICHUS
y4eOHBIX U MO3HABATEIbHBIX 3a/1a4;
YMEHUE OpraHU30BbIBaTh Y4eOHOE COTPYJHMUYECTBO M COBMECTHYIO JEATEIBHOCTh C YUHUTENeM W
CBEPCTHHKAMHM; padOTaTh MHAMBHUAYAIBHO U B TPYMIE: HAXOIUTH o0lee pelieHrne U pa3peiiaTb KOHQIUKTHI
Ha OCHOBE COIJIACOBAHMSA MO3UIMHA U yuéTa MHTEpECOB; (HOPMYIHPOBATh, ApryMEHTHPOBATh U OTCTaMBATh
CBOE MHEHHUE;
YMEHHE OCO3HAaHHO HCMOJb30BATh PEUEBBIE CPEJICTBA B COOTBETCTBUM C 33Jaue€d KOMMYHUKALMM IS
BBIPQXEHUSI CBOMX YYBCTB, MBICIEH M MOTpeOHOCTEW; IUIAHUPOBAHUS U PETYJISLUU CBOEH JIEATENbHOCTH;
BJIaJICHUE YCTHOM U MUCbMEHHOM PEUbl0, MOHOJIOTUYECKON KOHTEKCTHOU PEYbIO;
dopMHupoBaHHE M  pPa3BUTUE KOMIICTEHTHOCTH B  OOJAaCTH  HCIIOJIb30BaHHUS  WH(POPMAIMOHHO-
KOMMYHHKAIIMOHHBIX TEXHOJIOTHIA;
dbopMupoBaHHE M pPa3BUTHE HKOJOTMYECKOTO MBIIIJICHUS, YMEHHE MPUMEHATh €ro B TMO3HABATEIbHOM,
KOMMYHHKATHBHOM, COIMAILHON MPAKTHUKE U MPO(ECCHOHAIBHON OpUEHTAIUH.

IIpeanmeTHbIE:
1.B no3naBartesibHOM cepe:
JaBaTh OIPEJEIICHUS] W3YYEHHBIX TOHATHM: «XMMHYECKHUH DJJIEMEHT», «aTOM», «HOH», «MOJIEKYJay,
«TIPOCTBIE U CIIOKHBIE BEIIECTBA», «BEILECTBO», «XMMHUYecKas (opMylay, «OTHOCUTEIbHAs aTOMHas
Macca»,  «OTHOCHUTEIbHAs  MOJIEKyJspHass  Macca»,  «BAJEHTHOCTBbY»,  «CTEIEHb  OKHUCIICHUS,
CKpUCTAINTMYECKAasT PEHIeTKa», «OKCUIBI», «KUCIOTBDY, «OCHOBAaHUA», «COIMW», «aM(OTEPHOCTHY,
«MHJIUKATOP», «MEPUOAMYECKUN 3aKOH», «IepUOAMYEcKas TabIuIa», «M30TOMbD», «XMMHUYECKas CBA3bY,
«AIIEKTPOOTPULIATETBHOCTBY, «XUMHUYECKasi Peakuus», «XUMUUYECKOE YpaBHEHHUE», «TCHETHUYECKas CBA3bY,
«OKHCIIEHHE), «BOCCTAHOBIICHHUEY, «JIEKTPOIINTUYECKAS JUCCOLUALINASD), «CKOPOCTh XUMUYECKON PEAKIIUN»;
onMcaTh JIEMOHCTPALIMOHHBIE U CAMOCTOSITENIBHO IMPOBEACHHBIE XUMUUYECKHE SKCIIEPUMEHTHI;
OINMCHIBATh U pa3nyaTh U3yUEHHBIE KJIACChl HEOPraHUUECKUX COEIUHEHMM, IPOCTHIE U CII0KHBIE BEILIECTBA,
XUMHUYECKHE PeaKIuy;
KJIACCU(PUIIMPOBATH N3yUEHHBbIE OOBEKTHI U SIBIICHUS;
JienaTh BBIBOJBI W YMO3AKIIOUEHHUS W3 HAONIOJCHUN, HW3YyYCHHBIX XMMHUYECKHX 3aKOHOMEPHOCTEH,
MIPOTHO3UPOBATH CBOKMCTBA HEM3YUYEHHBIX BEIIECTB IO AHAJIOTUH CO CBOMCTBAMHU H3YUYEHHBIX;
CTPYKTYpUpOBaTh U3YYEHHBIM MaTepuaql ¢ XUMHUYECKYyI0 HWHPOpMAIUIO, TMOIYYEHHYI0 U3 APYTUX
HCTOYHHUKOB;
MOJIEJIMPOBATh CTPOCHHUE ATOMOB IEMEHTOB 1-3 MEpHOA0B, CTPOCHHUE MPOCTHIX MOJIEKYJI;
2.B IeHHOCTHO — OPHEHTAIMOHHO¥ cdepe:
aHAM3UPOBaTh M OICHMBATH TOCIEJACTBHS JUISI OKPYXKAroIled cpeapl OBITOBOM M IMPOM3BOICTBEHHOMN
NEeSITeNIbHOCTH YeJIOBEKa, CBA3aHHOM C rmepepadOoTKOM BEIIEeCTB;
3. B TpynoBoii cepe:
MIPOBOJUTH XUMUYECKHUM SKCIIEPUMEHT;
4. B cepe 0e30m1aCHOCTH KHU3HEAESATEILHOCTH:
OKa3bIBaTh MEPBYIO MOMOLIb MPU OTPABICHUSX, OXKOrax M JPYIHX TpaBMaX, CBSI3aHHBIX C BEILIECTBAMU U
71a00paTOPHBIM 000PYIOBAHUEM.



TemaTHYecKOe NJIAHUPOBAHHE YUeOHOT0 MAaTEPHAJ

No HaszBanue riaBbl KomuuectBo yaco | [IpakTtuueckue KonTtp
TJIaBbI paboThI
Benenne. OOmas xapakTepucTUKa XUMUYECKUX | 6 Nel
2JIEMEHTOB U XUMHUYECKHX peaxkuui.
Ilepuonnueckuit  3akoH U  Ilepuonnueckas
cucTema XUMHUYECKUX JJIEMEHTOB
J.N.MenneneeBa
1. Merasl 18 Nel-3 Ne2
3. Hewmerannst 28 Ne4-6 Ne3
5. O6o006menne 3HaHMi 1o XuMHH 3a Kypc | 10 Ne4
ocHoBHOIT mkoawl. ITonroroska k I'A.
6. Peseps 4
Hroro 68 6 4

OcHoBHOE conep:kaHue Kypca

BBenenune. OOmass XapakTepuCcTHKAa XUMHYECKMX JJIEMEHTOB W XHMHYECKMX Ppeakumi.
Iepnonuyeckuii 3akoH u Ilepuoanyeckasi cucrema xumudeckux 3jaeMenToB JI. U. Menaeseesa (10 u)
XapakTepucTuka 3JeMeHTa 1o ero nonoxeHuto B [lepuoanueckoil cucreme xumudeckux syementoB 1. U.
MenpeneeBa. CBoiicTBa OKCHIOB, KHCIOT, OCHOBAaHUH M COJIEH B CBETE TEOPUM IIIEKTPOJIUTUUECKOU
JTUCCOLMAIMM U OKHCIICHUS-BOCCTAHOBJICHUA. llOHATHE O mMepexoAHbIX dneMeHTaX. AM(MOTEpHOCTb.
'enetnueckuit psax nepexonHoro snementa. llepmonnueckuit 3axkoH u  Ilepmoauueckas cucrema
xumuueckux dneMmeHToB [[. M. Menpeneea. Xumuueckas OpraHu3alysl KXUBOW M HEKHUBOU IIPUPOJBL.
XUMUYECKUH COCTaB siApa, MAHTUU U 3€MHOU KOPbl. XUMUYECKHE JJIEMEHTHI B KJIIETKAX dKUBBIX OPTraHU3MOB.
Makpo- u MukpodneMeHTsl. O000IIeHre CBeIECHUI 0 XUMUYECKHX peakiusax. Kinaccudukamus XuMudecKux
peakmuii Mo pa3jIuYHBIM TPU3HAKAM: «UHCIO W COCTaB PEArupyromudx W O0Opa3yroNIMXCS BEIIECTBY,
«TerIoBOr d(PQEeKT», «HAMPABICHUE», «U3MEHEHHE CTENEHEeW OKHCICHUS OJIIEMEHTOB, O00pa3yrOMIMX
pearupyromue BemecTBay, «(a3a», «UCHOIb30BaHUE Kartaau3atopay. [IoHSATHE O CKOPOCTH XUMHYECKOU
peakuuu. DakTOpbl, BIUAIOIIME HA CKOPOCTh XUMHUYECKUX peakuui. Karanuzatopsl U KaTaius.
WNuruburopsl. AHTHOKCHIAHTHI.

JdemoncTpanuu.

Paznuunsie ¢popmer Tabnuuel . . Menneneesa. Monenu atomoB asieMeHToB 1—3-ro nepuoaos. Mojenb
CTPOEHHSI 3eMHOTO I11apa (TonepeyuHbIi pa3pes). 3aBUCUMOCTh CKOPOCTH XUMHUYECKON PEaKIK OT MPUPOIbI
pearupyromux BEIIECTB. 3aBUCUMOCTh CKOPOCTH XUMHUYECKOW PEaKlUU OT KOHIICHTPAIUHM PEarnupyromnx
BEILECTB. 3aBUCUMOCTh CKOPOCTHM XMMHMUYECKOM peakluMu OT IUIOIIAJMA CONPUKOCHOBEHMS pPEarupyrolux
BEIIECTB (WKHUMSIIMK  C0¥»). 3aBUCHUMOCTh CKOPOCTH XHMHYECKOW PEAKIUU OT TEeMIepaTyphl
pearupyromux BemecTB. ['OMOreHHbII M TeTeporeHHbld Karanu3bl. {OepMEeHTATUBHBIA KaTalus.
WNurubuposanue.

JlabopaTopHble ONBITHI.

1. IlomyueHue ruapokcuAa LHMHKA W UCCIEJOBAHME €ro CBOMCTB. 2.MojaenupoBaHUE MOCTPOCHUS
[lepuoanueckoil cucrembl xumuueckux siemeHToB JI. M. Menneneea. 3. 3amMellieHue KeIe30M MEIU B
pactBope cynbdata meau (II). 4. 3aBUCHUMOCTh CKOPOCTH XMMHUYECKON PEaKIUU OT MPUPOJIBI PEarupyIOIIUX
BEILECTB Ha IPUMEPE B3AUMOJIECHCTBUS KUCIOT C METAJUIAMH.

5. 3aBUCUMOCTh CKOPOCTH XMMHYECKOW PEaKIMU OT KOHIICHTPAIUU PEarupyroliuX BEIIECTB Ha MPUMEPE
B3aUMOJICUCTBUS LIMHKA C COJSTHOM KMUCIOTOM pa3IM4YHON KOHLIEHTPAIUU.

6. 3aBUCHUMOCTb CKOPOCTH XUMHUYECKON PEaKliy OT IUIOMIATH COTPUKOCHOBEHHS PEarnupyronux BEIIECTB.
7. MoaenupoBaHue «KUISLIETO clos». 8. 3aBUCHUMOCTh CKOPOCTH XMMHUYECKON peakuuu OT TEMIIepaTypbl



pearupyronux BeIIecTB Ha npumepe B3aumojeicTBus okcuaa menu (II) ¢ pacTBopoM cepHON KHCIOTHI
pasnuyHO Temmepatypbl. 9. PasnokeHue mepokcuja BOAOpPOJa ¢ MOMOIIbl0 okcuaa mapranua (IV) u
karana3pl. 10. OOHapyxeHHE KaTaja3bl B HEKOTOPBIX MHINEBbIX mpoaykrax. 11. MurubGupoBanue
B3aUMOJICUCTBUS KUCIIOT C METAJJIAaMU YPOTPOIIUHOM.

IIpeameTHble pe3yabTaThl 00y4eHHUS

VYyamuiics 10J1KeH ymemp:

HCIIOJIB30BaTh MPU XAPAaKTEPUCTUKE NMPEBPALICHUN BEUIECTB MOHATUS: «XUMHUYECKas PEAKLUI», «PeaKklnuu
COCIMHECHUS», «PEAKIMH Pa3JOXKECHUsD», «peakuuu OOMEHa», «peaklUd 3aMEeIEHUs», «PEeaKIuu
HEHTpanu3aum», «3K30TEPMHUECKHUE PEAKIUI», «IHAOTEPMUUYECKUE PEaKIUNn», «O0OpaTUMBbIE PEaKIuny,
«HEOOpaTUMBIC PEaKIHW», «OKHCIUTEILHO-BOCCTAHOBUTEIBHBIC PEAKIIUW», «TOMOTCHHBIC PEaKIuuy,
«TeTePOTECHHBIE PEaKIUN», «KaTATUTUYECKUE PEAKINI, «HEKATaTUTHUECKHUE PEaKIIuN», «TeII0oBon A ekt
XUMHUYECKON PEaKIUn», «CKOPOCTh XUMHUECKOU pEaKINIy, «KaTaau3aTopy;

XapaKTEePU30BaTh XUMUYECKHUE 3JIEMEHThI 1—3-ro nepruoaoB no ux nosioxkeHuto B [leprnoauueckoit cucteme
xuMHu4ueckux sneMeHtoB J[. M. MenneneeBa: XMMHUYECKUN 3HAK, MOPSAJKOBBIA HOMEp, NEPUOM, TpyMIa,
NOJrpyTIa, OTHOCUTEIbHAsI aTOMHAsl Macca, CTPOSHUE aToMa (3apsn Sapa, YUCIO MPOTOHOB M HEUTPOHOB B
sape, o0IIee YUCIo AIIEKTPOHOB, paclpeieIeHHue HIEKTPOHOB TI0 3JIEKTPOHHBIM CIIOSIM, TPOCTOE BEIIECTBO,
dbopMyna, Ha3BaHME U THIl BBICIIETO OKCHAAa W THUAPOKCUAA, JETY4ero BOJOPOJHOTO COCTUHEHUS (IS
HEMETaJJIOB));

XapaKTepu30BaTh OOIIMEe XHUMHUYECKHE CBOMCTBa aM(OTEpHBIX OKCHUIOB U THIPOKCHUIIOB; MPUBOAUTH
PUMEPBI PEAKIUH, TOATBEPKIAIOIMINX XUMUICCKIE CBOHCTBA aM(POTEPHBIX OKCHUIOB M THIPOKCHJIOB;
JaBaTh XapaKTEPUCTHUKY XMMHYECKUX PEAKIM MO YHMCIy M COCTAaBy HCXOJHBIX BEIIECTB U IMPOJIYKTOB
peakuuu; TerioBoMy 3(PQeKTy; HAMpaBIICHUIO MPOTEKAHWS PEAKIMH, WU3MCHCHUIO CTENCHEH OKUCIICHHS
3JIEMEHTOB; arperaTHOMY COCTOSIHUIO UCXOJIHBIX BEIIECTB; yUYaCTHUIO KaTalu3aTopa;

OOBSICHST, W TPUBOJIUTH TPUMEPHI BIUSHUS HEKOTOPBIX (HaKTOpOB (MIPHPOJa PEarupyromndx BEIICCTB,
KOHLIEHTpauusi BEUIECTB, JIaBJICHHE, TeMIEparypa, KaTajlu3aTop, IOBEPXHOCTh CONPHUKOCHOBEHUS
pearupyroux BeIecTB) Ha CKOPOCTh XUMUYECKUX PEaKIINiA;

HAOI0IaTh M OMUCHIBATh YPAaBHEHUS PEaKIMil MEXIy BEIIECTBAMH C IMOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO
WJIM POJHOTO) SI3bIKA U SI3bIKA XUMHH,

MPOBOAUTH OIBITHI, MOATBEPKAAIOIINE XUMHYECKHE CBOWCTBa aM(OTEPHBIX OKCHIOB M THIPOKCHUIOB;
3aBUCUMOCTh CKOPOCTH XMMHYECKON peakIMK OT pa3IMuHbIX (PAaKTOpOB (MpUpOIA pearupyrouux BEIIeCTB,
KOHLIEHTpauusi BEUIECTB, JaBJICHHE, TeMIEparypa, KaTajlu3aTop, IOBEPXHOCTh CONPHUKOCHOBEHUS
pearupyroIux BeuecTB).

MeTanpeameTHblie pe3yabTaTbl 00y4eHHusI

Vvyaimuiics 10J1KeH ymemp:

OTPENIEATh 1eb yU4eOHOW NESITeTbHOCTH C MOMOIIBIO YUUTENSI M CaMOCTOSATEIbHO, UCKaTh CPEACTBA €€
OCYIIIECTBJICHUs, paboTas 1Mo TUTaHy, CBEPSATh CBOU JEHCTBUS C IIEJIBbIO M TIPU HEOOXOIUMOCTH HCTIPABIIATH
OIIMOKH C MOMOIIBIO YUUTENSI U CAMOCTOATENbHO; COCTaBJIATh aHHOTAIIMIO TEKCTA; CO3/1aBaTh MOJEIHU C
BBIZICJICHUEM CYIIICCTBEHHBIX XapaKTEPUCTHK OOBEKTa M TMPEACTaBICHHEM HX B IMPOCTPAHCTBEHHO-
rpaduuecKoil WM 3HAKOBO-CHMBOJIHYECKON (popme; ompenensiTh BUIBI KIaCCH(PUKAIUU (€CTECTBCHHYIO H
HCKYCCTBEHHYIO); OCYIIECTBIISITH MPSIMOE JISYKTUBHOE JOKA3aTEIbCTBO.

Tema 1. Metasuibl (14 4)

[Tonoxxenue wmeramioB B Ilepuogmyeckoid cucreme xumudeckux osiaemeHToB J[. WM. Menneneena.
Mertannudeckasl KpUCTAUTHYECKas pelieTka M MeTajulndeckass XUMHU4ecKkas cBsi3b. OOmme (usmueckue
cBoiictBa MeTayuioB. CINIaBel, MX CBOHCTBA W 3HadeHME. XHWMHUUYECKHE CBOMCTBA METAIOB Kak
BOCCTAHOBUTEJIEH, & TAK)KE€ B CBETE UX IOJOXKEHUS B AJIEKTPOXMMHUYECKOM DSy HANPSHKEHUM METaJIOB.
Koppo3zus metamioB u criocoOsl 00pb0ObI ¢ Hell. MeTamsl B mpupoe. O0IIue crmocoObl X TMOTyYCHHUS.
OO0masi XapaKTepucTUKA MIEJOYHBIX MeTAI0B. MeTauiel B mipupojae. O01me crmoco0bl UX MOTYICHHUS.
Ctpoenne aroMoB. lllenoyHbie MeTaIbI — MPOCTHIE BeIIECTBA. BakHeWIne COETUHEHMS IIEeTOYHBIX
METAIIJIOB — OKCHJIBI, TUAPOKCUIBI M COJU (XJIOPUIBI, KApOOHATHI, CyIh(aThl, HUTPATHI), UX CBOWCTBA U
pUMEHEHNE B HAPOIHOM Xo3siiicTBe. Kanuiinbie ynoOpeHus..

OO0mas xapakTepucTHKA 3JIeMeHTOB IJIaBHOM nmoArpynns! 11 rpynner.

Ctpoenne artomoB. lllenoyHo3eMenbHbIE METaIbl — TMPOCTbIE BellecTBa. BaxHeline coeauHEHUs
HICJIOYHO3EMENBHBIX METAJIOB — OKCHJIbI, THJIPOKCHUIBI M COJMU (XJIOPUABI, KapOOHATHI, HUTPATHI,
cynbdatsl, pocharhl), UX CBONCTBA U TPUMEHEHUE B HAPOTHOM XO3SHCTBE.



AJIIOMHMHMI.

Crpoenue aroma, pu3nyecKkre M XMMHUYECKHE CBOMCTBA mpocToro BemecTBa. COeAMHEHUS aTIOMUHUS —
OKCHJ U TUAPOKCH], UX aM(OTepHbI XxapakTep. Baxnelimue conu amomunus. [IpuMeHenne antoMuHus 1
€ro COeAMHEHUM.

Keaeso.

Crpoenne artoma, GpU3MIECKUEe M XMMHYECKUE CBOMCTBA MPOCTOTO BelecTBa. I eHeTnueckue psasl Fe™ wu
Fe™.

Baxneiiive conu sxenesa. 3HaUCHHE JKeJie3a U €r0 COSUHEHUHN ISl PUPOJIBI M HAPOIHOTO XO3SMCTBA.
JlemoHCTpamum.

OO0pa3iupl MET0YHBIX U IIET0YHO3EMENbHBIX MeTa/IoB. O0pa3ibl cruiaBoB. B3anmozeiicTBre HaTpust, TUTHS
U Kalplus ¢ BONOH. B3ammopeicTBue HaTpus M Mar"us ¢ KHCIOpOAOM. B3aummopneicTBue MeTaylioB ¢
HemeTayuiamu. [lonmydenue rugpokenos xenesa (11) u (III).

JlaGopaTopHble ONbITHI.

12. B3aumogeiicTBre pacTBOPOB KUCIOT U cojiei ¢ Metaiiamu. 13. O3HakomiieHUE ¢ pynaMu xenesa. 14.
OxpammBaHue IUIAMEHU COJISIMH INENOYHBIX MeETaioB. 15. B3aumopeilicTBue KanblMs C BOJIOM.
16.ITomyuenune ruipokcuia Kanbliys U UCClieloBaHUE ero cBoMcTB. 17. IlomyueHue rupokcuia aTrtoMUHUS
W HCcIeoBaHHE ero cBouicTB. 18. BzauMmopelicTBue »xene3a c coisHOW Kuciotod. 19. Ilomyuenue
ruapokcuioB xenesa (I1) u (II1) u usyuenne ux cBOMCTB.

IIpeameTHbIe pe3yJbTaThl 00y4eHHA

VYvyamuiics 10J1KeH ymemp:

UCIIOJIb30BaTh MPU XapaKTEPUCTUKE METAJUIOB M MX COCIAMHEHUMN MOHATHS: «METaJUIbD, «Psl aKTUBHOCTH
METAJIJIOB»,  «ILEJIOYHBbIE METAJJIbl», «IIEJIOYHO3EMEIbHbIE METaIbD), HCIOJB30BaTh UX IpHU
XapaKTepUCTUKE METAJUIOB; JlaBaTh XapaKTEePUCTHKY XMMHUYECKUX 3JEMEHTOB-METAUIOB (IIETOYHBIX
METaJIJIOB, MarHus, Kajblus, aJIOMHMHHA, Kelle3a) NOo HUX MonoxeHuto B Ilepuonnueckoil cucreme
xuMudeckux snemeHtoB/l. M. MenzaeneeBa (XMMHUYECKMH 3HAK, MOPSAIAKOBBI HOMEp, MEpUOJ, TpyIlia,
HOJrpyIIa, OTHOCUTENbHASI aTOMHAsl Macca, CTPOEHUE aToMa (3apsl A1pa, YUCIIO IPOTOHOB U HEUTPOHOB B
aqpe, o0I1ee YHUCIIO AIIEKTPOHOB, PACIPEesIeHHE 3JIEKTPOHOB IO MIEKTPOHHBIM CIIOSIM), IPOCTOE BEIECTBO,
¢dopmya, Ha3BaHKME U TUI BBICIIETO OKCHJA U THPOKCHUIA);

Ha3bIBaTh COEJAMHEHHSI METAJIJIOB U COCTABIIATh UX (DOPMYJIBI 10 HA3BAHUIO;

XapaKTepu30BaTh CTPOCHUE, O0IIME (pU3NUECKHe U XMMUUYECKUE CBOMCTBA MPOCTHIX BEIIECTB-METAIIOB;
OOBSICHATh 3aBHCHMOCTb CBOMCTB (MM TNpEeACKa3blBaTh CBOMCTBA) XMMHUYECKHUX 3IIEMEHTOB-METAJJIOB
(pamnyc, METaJIIMYECKUE CBOMCTBA AJIEMEHTOB, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE CBOICTBA 3JIEMEHTOB) U
o0pa3yeMbIX HMH COECIUHEHUH (KHCIOTHO-OCHOBHBIE CBOWMCTBA BBICIIUX OKCHJIOB U THAPOKCHUIOB,
OKHCJIUTEIbHO-BOCCTAHOBUTENIbHBIE CBOWCTBA) OT MmosokeHus B llepuoanueckoil cucreMe XUMHYECKHX
sneMeHToB [l. 1. MeHneneera;

ONMCHIBATh OOIIME XUMHUYECKHE CBOMCTBA METAJJIOB C MTOMOUIbIO €CTECTBEHHOIO (PYCCKOTO WJIM POJHOIO)
A3bIKA U SA3bIKA XUMHH;

COCTaBJISITh MOJIEKYJISIPHBIE YPABHEHUS peaklui, XapaKTepU3YyIOIHUX XUMHUUECKUE CBOWCTBA METANIOB U UX
COEJIMHEHMI, a TAKXKE DJIEKTPOHHBIE YPAaBHEHUS IIPOLECCOB OKUCICHUS-BOCCTAHOBIICHUS;

YpaBHEHHUS DJIEKTPOJUTHYECKON JHUCCOLMALMU; MOJEKYJIIpHbIe, IOJHbBIE W COKpALICHHbIE HOHHbBIE
YPaBHEHUS PEAKLUI C y4aCTUEM DIIEKTPOIIUTOB;

YCTaHABJIMBATh NPUYUHHO-CIEACTBEHHBIE CBSI3M MEXAYy CTPOEHUEM aTOMa, XUMUYECKOW CBS3bIO, THIIOM
KPUCTAIJIMUYECKON pEIIeTKH METAIJIOB U UX COEJUHEHUH, MX OOlMMHM (PU3NYECKMMH U XHMHUYECKUMHU
CBOMCTBaMU;

OIMCHIBATh XUMHUYECKHE CBOMCTBA WLICJIIOYHBIX M LICIIOYHO3EMENbHBIX METAJJIOB, a TAK)KE AJIIOMHHUA U
JKeJle3a U UX COEMHEHUH C MOMOILBIO €CTECTBEHHOTO (PYCCKOTO WM POJHOIO) SI3bIKA U SI3bIKA XUMUU;
BBINOJIHATh, HAOMIONATh M ONMCHIBATH XUMHMUYECKHM HKCIEPUMEHT [0 PACHO3HABAHUIO Ba)KHEMIIMX
KaTHOHOB METAJJIOB, TUAPOKCUI-NOHOB;

JKCIIEPUMEHTAJIbHO MCCIEA0BATh CBOWCTBA METAUIOB U MX COEIMHEHUM, PEIIaTh JKCIIEPUMEHTAJIbHBIC
3a/1a4M 1o TeMe «MeTtauiby;

OIUCBIBATh XUMUYECKUN HKCIIEPUMEHT C IOMOIIBIO €CTECTBEHHOTO (PYyCCKOTO MJIM POIHOTO) S3bIKA U SI3bIKA
XUMUH;

IOPOBOJUTH pacuyeThl MO XMMHUYECKMM (popMylaM M ypaBHEHHUSM peakiHid, MPOTEKAaloIUX C ydacTHeM
METaJUIOB U UX COCIMHEHHM.



MeTtanpeameTHble pe3yJabTaThl 00y4eHHUs

VYvyamuiics 10J1KeH ymemp:

paboTaTh MO COCTAaBIECHHOMY IIJIaHY, MCIIOJIb3YsS HapsAdy C OCHOBHBIMH U JIONMOJHUTENbHBIE CPENCTBA
(cipaBouHyIO IUTEpATypy, CIOXHBIE MpHOOpHI, cpernctBa MKT); ¢ momoripio yuurtenst oTOuUparh s
pelieHus: yueOHbIX 3a/1a4 HEOOXOAUMBIE CIIOBapH, SHIIMKIONEANN, CIPABOYHHUKH, SJICKTPOHHBIE JUCKU;
COMOCTABJATh ¥ OTOWpaTh WHGOPMAIMIO, TMOJYYCHHYI0 W3 Pa3lIMYHBIX HCTOYHHKOB (CIIOBapH,
SHIUKJIONENH, CIIPABOYHUKH, JIEKTPOHHBIE TUCKU, CEeTh IHTEepHET);

NPEJCTaBISITh HHDOPMAIIMIO B BUJIE TAOJUI], CXEM, OMOPHOTO KOHCIIEKTa, B TOM YHUCIIE C TMPUMEHEHUEM
cpencts UKT;

0(OpPMIISITH CBOM MBICIIH B YCTHOW W MTUCHbMEHHON PEYM C YUYETOM CBOUX yUCOHBIX W )KH3HCHHBIX PEUCBBIX
CUTyaluii, B TOM yucie ¢ npuMenenuem cpeacts UKT;

COCTAaBJISITh PEIICH3UIO HA TEKCT;

OCYILECTBIISATh JOKA3aTeIbCTBO OT IPOTUBHOTO.

Tema 2. [Ipaktukym 1. CBoiicTBa MeTA/UVIOB M UX coeJuHeHHil (3 4)

1. OcymiecTBiaeHNnE EMOYKA XUMHUYECKUX MpeBpanieHui. 2. [loaydeHure u cBoMCTBa COCTMHEHUN METAILIIOB.
3. Pemienne skCiepMMEHTANIBHBIX 33/[a4 HAa PACMO3HABAHUE U MOJYyUYECHUE COSAMHEHUN METaJIOB.
IIpeameTHble pe3yabTaThl 00y4eHHUS

VYyamuiics 10J1KeH ymemp:

oOpamatecsi ¢ 71a00OpPaTOpPHBIM OOOPYJOBaHHEM W HarpeBaTeNbHBIMH MPHOOpPaMHU B COOTBETCTBHH C
npaBUIaMU TEXHUKU O€30MaCHOCTH;

HaOII01aTh 32 CBOMCTBAMU METAIIJIOB U UX COSAMHEHUHN U SIBICHUSAMHU, TPOUCXOISIIUMU C HUMH;

OMHCHIBAaTh XUMUYECKUN SKCIIEPUMEHT C TTIOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO WIJIM POJAHOTO) SI3bIKA U SI3bIKA
XUMUU;

JienaTh BBIBOJIBI IO pe3yjIbTaTaM MPOBEICHHOTO SKCIIEPUMEHTA.

MeTtanpeameTHble pe3yJabTaThl 00y4eHHUs

VYvyamuiics T10J1KeH ymemp:

OTIpeCIIATh, UCXO0/IA U3 YUeOHOM 3a/1auu, He0OXOIMMOCTDb UCIIOJIb30BaHUS HAOIOICHUS WII DKCIIEPUMEHTA.
Tema 3. Hemeraniabl (25 4)

OO0mas xapakTepuCTHKa HEMETAJUIOB: MoyiokeHue B [lepuonndeckoil cucteMe XUMHYECKUX dIeMeHTOB /.
N.  MenaeneeBa,0cOOCHHOCTH  CTPOSHHUS ~ aTOMOB,  JJEKTPOOTpUIaTeNbHOCTh  (D0)  Kakmepa
«HemeTalmmyHocTH», pan 0. Kpucrainumyeckoe CTpPOEHHME HEMETAIOB — MPOCTBIX BEILIECTB.
Annorponus. dusnyeckue cBOWCTBa HEMETAIIOB. OTHOCUTENLHOCTh MTOHATHI «METAJ» U «HEMETAID».
Bonopona.llonoxenue Bogopona B Ilepuoanueckoi cucreme xumudeckux anemeHtoB JI. M. Menneneena.
Crpoenne aroma u MoJekynbl. DU3MYECKHE M XUMHUYECKHE CBOMCTBA BOJOPOJA, €ro TMOJy4YeHHE U
IIPUMEHEHUE.

Bonxa.

Crpoenue monekynsl. BomoponHas xumudeckas cBsizb. @U3NUeCKHe CBOMCTBA BOABI. AHOMAJIMU CBOMCTB
Bobl. ['mapodunbubie U ruapodoOHBIE BellecTBa. XMMHUYECKHE CBOMCTBA BOJABL. KpyroBopoT BOIbI B
npuposie. Bomoounctka. Asparus Boabl. boiToBble QuiubTpbl. MuHepanabHble BOABL. JlucTHiIMpoBaHHAS
BOJIa, €€ MOJTyYeHUE U TPUMEHEHUE.

O0masi XapakTepuCTHKA raJiIoreHoB.

Crpoenue atomoB. [IpocTsie BeliecTBa 1 OCHOBHBIE COSIMHEHUS TaJIOT€HOB, X CBOMCTBA.

Kpatkue cBenenus o xinope, 6pome, ¢prope u oae. [IlpuMeHneHue raioreHoB U UX COeIMHEHUN B HAPOJIHOM
XO3SICTBE.

Cepa.

CrpoeHue aToma, aJuIOTPOIMs, CBOWCTBA U MPUMEHEHHE pombuueckoil cepbl. Oxcunbl cepsl (1V) u (VI), nux
MOJIy4eHHE, CBOMCTBA U NpuMeHeHne. CepHasi KUCIO0Ta U €€ COJIM, UX MPUMEHEHNUE B HAPOJAHOM XO3SHCTBE.
[Ipon3BOACTBO CEPHON KUCIIOTHI.

A3or.

CrpoeHue aToMa U MOJIEKYJIbl, CBOMCTBA IPOCTOTO BEIIeCTBA. AMMUAK, CTPOCHHE, CBOMCTBA, MOJyUYeHHUE U
npumenenue. Cou aMMOHUS, UX cBoiicTBa u mpuMmeHenue. Okcusl azota (II) u (IV).

A30THasi KHUCJIOTa, €€ CBOWMCTBA M NpuMeHeHue. HurtpaTel W HUTPUTHI, MpodiieMa HX COJEpKaHUS B
CEJIbCKOXO3SIICTBEHHON MPOAYKIIMU. A30THBIE YIOOpEHHSL.

Dochop.



Crtpoenue aTtoma, ayuiOTpomusi, cBoWcTBa Oenoro u KpacHoro docdopa, ux npumeHeHue. OCHOBHBIE
coenuHeHus: okcun pocdopa (V) u oprodhocdopHas kuciora, pocharsl. DocopHbie ynodpeHus.
Yraepon.

Crpoenue aroma, ajsIOTPOIUs, CBOWCTBa Moaudukanuid, npuMmeHenne. Okcuasl yriepona (II) u (IV), ux
cBOiicTBa U mpuMeHeHue. KapOoHaThl: KaJbIUT, CO/Ia, TOTAIll, UX 3HAY€HHE B IPUPO/IE U KU3HU YeJIOBEKa.
Kpemnuuii.

Ctpoenue aTtoma, KpUCTAIUIMUECKH KpEeMHHUH, ero cBoiictBa u mpumeHeHue. Oxcun kpemuus (IV), ero
NPUPOJIHBIC Pa3HOBHIHOCTUA. CWIIMKATH. 3HAUCHUE COCIMHEHUN KPEMHHUS B KUBOW U HEXKHUBOW TPUPOJIE.
[ToHsiTve 0 CUTMKATHOM MPOMBIIIIICHHOCTH.

JdemoHcTpanuu.

OOpa3upl TajJoreHoB — IMPOCTHIX BellecTB. B3auMonelCTBHE TaJOT€HOB C HATPHUEM, C aIFOMHHHEM.
BriTecHenne xiopom OpoMa WM HMOJa M3 PacTBOPOB HMX cojied. B3ammoneicTBue cepbl ¢ MeTaulaMH,
BOJIOPOJIOM H KHCIOpOJIOM. BzaumopeilicTBUe KOHIEHTPUPOBAHHON a30THOMW KHCIOTBI C MEJbIO.
[ormnomenue yriemM pacTBOPEHHBIX BEIIECTB HJIM ra3oB. BoccraHoBieHHE MenM M3 €€ OKCHIAa YIJIEM.
OO0pa3ibl NPUPOAHBIX COSIMHEHUN XJ0pa, cepbl, hocdopa, yriaeponaa, kpeMuus. OOpasibl BaXKHEUIINX 1S
HApOJHOTO XO3SICTBa Cynb(aToB, HUTPATOB, KapOOHATOB, ¢ocdaToB. OOpasmbl CTEKNIA, KEpaMUKH,
[IEMEHTA.

JlabopaTopHble ONBITHI.

20. Ilomyuenue u pacmo3HaBaHue Bojaopona. 21. MccnepoBaHue MOBEPXHOCTHOTO HATSDKEHUS BOJBI.
22.PacTBOpeHHEe MepMaHraHaTa Kajus WIM MEIHOro Kymopoca B Boje. 23. ['maparainus 00e3BOKEHHOTO
cynedara menu (II). 24. MzrotoBieHue TurncoBoro orneyatka. 25. O3HaKOMJICHHE C KOJUIEKIHEH OBITOBBIX
¢unbpTpoB. 26. O3HAKOMIICHHE C COCTAaBOM MUHEpaIbHOU BOJBI. 27. KauecTBeHHas peakiivs Ha TaJOTeHU -
uonbl. 28. Ilomydyenue u pacmo3HaBaHue kuciopona. 29. I'opeHue cepbl Ha BO3AyXe U B KHCIOPOJE.
30.CgoiicTBa pa3baBieHHOM cepHOMl KucaoThl. 31. M3ydenue cBoiictB ammuaka. 32. Pacrio3HaBanue coieit
amMoHus. 33. CaolicTBa pa30aBiICHHOW a30THOW KHCIOTHL. 34. B3auMopeicTBHE KOHIEHTPHUPOBAHHOW
a30THOW KHCIOTHI ¢ Menwlo. 35. openme ¢ocdopa Ha Bo3mayxe m B kuciopone. 36. PacmosnaBanue
docdaron. 37. 'openue yrist B kuciopose. 38. [lomydeHne yroibHONW KUCIOTHI U U3yYeHHE €€ CBOMCTRB. 39.
Ilepexon xapOonatoB B rHapokapOoHaThl.40. Pasnoxkenue ruapokapOonata Harpus. 41. Ilomyuenue
KPEMHEBOM KHUCIIOTHI U U3YYEHHE €€ CBOMCTB.

IIpeamMeTHbIe pe3yJIbTAThI 00yYeHHs

VYyamuiics X0J1KeH ymems:

UCIIOJIb30BaTh MpPHU XapaKTEPUCTUKE METAIUIOB M MX COEIMHEHUN TOHATUS: «HEMETaJUIbl», «TaJloTeHbD»,
«aJUIOTPOIIHBIE BUJIOM3MEHEHMS», <OKECTKOCTh BOJBD», «BpPEMEHHAsl KECTKOCTb BOJIBDY, «IIOCTOSHHAsS
AKECTKOCTb BOJBI», «00I11ast ’KECTKOCTb BOJBI»;

J1aBaTh XapaKTEPUCTHKY XUMHUYECKHUX 3JIEMEHTOB-HEMETAJUIOB (BOJOpOJA, TaJOr€HOB, KHCIOpPOJA, CEpHI,
azora, (ocdopa, yriepona, KpeMHHs) MO HMX MojoxkeHHI0 B Ilepmonudeckoil cucreme XHMHYECKUX
anementoB JI. . MenneneeBa (XMMUYECKHIl 3HAK, MOPSAIKOBBIM HOMEp, MEpPHOJ, TpyIIa, NOArpyMmna,
OTHOCHUTEIIbHAsl aTOMHAsl Macca, CTPOEHUE aToma (3apsiz Aapa, YUCI0 IPOTOHOB U HEHTPOHOB B sijipe, ol1iee
YHCIIO 3JIEKTPOHOB, PACIpe/IeNieHHE dIEKTPOHOB IO AJIEKTPOHHBIM CJI0SIM), TIPOCTOE BEIIECTBO, (hopMmyia,
Ha3BaHME M THUIl BBICIIETO OKCHJIAa U TUAPOKCHIA, (opMyJa M XapakTep JIETy4ero BOJOPOJHOIO
COC/IMHEHHS ),

Ha3bIBaTh COEJAMHEHHSI HEMETAJUIOB M COCTaBIIATh UX (POPMYJIbI IO Ha3BAHMIO;

XapaKTepu30BaTh CTPOCHUE, OOIIHME (PU3NUECKHE U XMMHUYECKHE CBOMCTBA NMPOCTHIX BELIECTB-HEMETAIIOB;
OOBSICHATh 3aBUCHUMOCTb CBOMCTB (WJIM NpeE/ACKa3bIBaThb CBOMCTBA) XMMHUYECKUX 3JIEMEHTOB-HEMETAJJIOB
(pamuyc, HeEMeTaJUIMYECKUE CBOWMCTBA  DJIEMEHTOB, OKHCIHMTEIbHO-BOCCTAHOBUTENIBHBIE  CBOWCTBA
3JIEMEHTOB) M 00pa3yeMbIX HMH COEIUHEHHUH (KHCIOTHO-OCHOBHBIC CBOWCTBA BBICHIMX OKCHJIOB H
THIPOKCUJIOB, JIETYYMX BOJOPOAHBIX COEIMHEHHM, OKHCINUTEIbHO-BOCCTAHOBUTEIBHbBIE CBOICTBA) OT
nojoxenus B Ilepuoauueckoii cucreMe xumuueckux sneMeHToB . 1I. Menneneesa;

OINMCHIBATh OOIIME XMMHUYECKHE CBOMICTBA HEMETAJJIOB C IIOMOIIBIO €CTECTBEHHOIO (PYCCKOTO WM POJHOIO)
A3bIKA U A3bIKA XUMUH;

COCTaBJISITh MOJIEKYJIIPHBbIE YPABHEHUS PEAKIMM, XapaKTepU3YyIOIIUX XUMHUYECKHUE CBOWCTBA HEMETAIIOB U
UX COEJMHEHUH, a TaKkKe SJICKTPOHHbIE YPAaBHEHUS MTPOLIECCOB OKUCIIEHUSA-BOCCTAHOBIICHUS;

YpaBHEHHUS DJIEKTPOJUTHUECKON JHUCCOLMALMU; MOJEKYJIIpHbIe, TIOJHbBIE W COKpALICHHbIE HOHHbBIE
YPaBHEHMS PEAKLUI C y4acTHEM JIEKTPOJIUTOB;



YCTaHaBJIMBAaTh NPUYUHHO-CJIEICTBEHHBIE CBA3M MEXKIY CTPOCHHEM aToMa, XMMUYECKON CBS3bIO, THUIIOM
KPUCTAJUIMUECKOW PEHICTKU HEMETAJJIOB U WX COCIWHEHUN, UX OOIMMU (PU3NYECKUMH U XUMHUYECKUMU
CBOMCTBaMH;

OIMHMCHIBATh XMMHUYECKHE CBOWCTBA BOJOPOJA, TaJOTEHOB, KHCIOPOJIA, Cephl, a3oTa, (ocdopa, rpadwura,
anMasa, KpeMHUS U MX COEIMHEHHUI C TMOMOIIbI0 €CTECTBEHHOTO (PYCCKOTO WJIM POJIHOTO) sI3bIKa U S3bIKA
XUMUH;

OTHCHIBATh CIOCOOBI YCTPAHEHUS MKECTKOCTH BOJIBI U BBIMNOJHATH COOTBETCTBYIOIIMM MM XMMHUYECKUUN
JKCIIEPUMEHT;

BBITNIOJIHATH, HAOMIOaTh W OMUCHIBATH XMMHUYECKUN SKCIEPUMEHT IO PACIO3HABAHHIO MOHOB BOJOpPOJAA U
aMMOHHS, Cylb(dar-, KapOOHAT-, CHITUKAT-, pocdaT-, XJIopuI-, OpOMUI-, HOTUA-UOHOB;

SKCIEPUMEHTAIIBHO HCCIIE0BaTh CBOMCTBA METAUIOB M MX COEIMHEHUMN, pelaTh 3KCIEPUMEHTAIbHbIC
3a1auu 1o teme «Hemetammbny;

OTHCHIBATh XUMHUYECKUIN HKCIIEPUMEHT C MMOMOIIBIO0 €CTECTBEHHOTO (PYCCKOTO MIIM POJIHOTO) SI3bIKA U SI3bIKA
XUMUU;

NPOBOAMUTH PacyeThl MO XUMHYECKUM (QOopMyJaM U YpaBHEHHUSM pPEakIfil, MPOTEKAIONIMX C y4acTHEM
HEMETAJUIOB M UX COCIMHEHUM.

MeTtanpeameTHble pe3yJabTAaThl 00y4eHHUs

VYyamuiics 10J1KeH ymemp:

OpraHM30BbIBATh YUeOHOE B3aUMOCHCTBHE B TPyMIE (pacHpeaesaTh poid, JOTOBApUBATLCS APYT C IPYroM
UT. 1),

IpeIBUIETH (IPOTHO3UPOBATH) MOCIEACTBHUS KOJIJIEKTUBHBIX PELICHHUIA;

MIOHUMATh IPUYUHBI CBOETO HEYCIeXa U HAXOAUTh CITOCOOBI BBIXO/IA U3 ATOM CUTYAIIUU;

B JIMAJIOT€ C YYMUTEIEM YYUTHCS BbIPAOAThIBATh KPUTEPUHU OICHKU U OMPENENSITh CTENEeHb YCIENTHOCTH
BBITIOJIHEHUSI CBOEM pabOThl M PabOThI BCEX, MCXOJS W3 HMMEIONIUXCS KPHUTEPUEB, COBEPIICHCTBOBATH
KPUTEPHUU OLICHKHU U MOJIb30BAThCS UMHU B XO/I€ OLIEHKH M CAMOOLICHKH;

OTCTaWBaTh CBOIO TOUKY 3PEHHUS, ApTyMEHTHPYS €€;

MOJITBEPKIaTh apTYMEHTHI (pakTamu;

KPUTUYHO OTHOCHUTHCSI K CBOEMY MHEHHUIO;

CIIyHIaTh APYTUX, TBITAThCS NMPUHUMATh APYTYI0 TOYKY 3pEHHS, ObITh TOTOBBIM H3MEHHUTH CBOIO TOYKY
3peHus;

COCTaBIIATH pedepat 1o onpeaencHHON hopme;

OCYILECTBJISATh KOCBEHHOE PA3AEIUTEIBHOE JOKA3aTEIbCTBO.

Tema 4. IIpakrukym 2. CBoiicTBa coeMHeHUI HemeTawL10B (3 1)’

1. Pemenue »skcrnepuMeHTalnbHBIX 3amay 1o TeMe «lloarpynma ramoreHoB». 2. PemeHue
SKCHEPUMEHTANBbHBIX 3a/1a4 1o Teme «[loarpynmna kucnoponay». 3. Pemenne skcriepuMeHTaIbHbIX 33]1a4 110
teMme «[loarpynma azora». 4. Pemenne skcnepuMeHTaNbHBIX 3a1a4d no teme «lloarpymnma yriepoma». S.
[Tomyuenue, cobrpanue 1 pacrio3HaBaHHE ra30B.

IIpenmeTHbIe pe3ybTaThl 00y4eHHS

Yvyamuiics 10J1KeH ymems:

oOpamatecsi ¢ 1a00OpPaTOpPHBIM OOOPYJOBaHHEM W HarpeBaTeNbHBIMH MPHOOpPaMU B COOTBETCTBHH C
npaBUIaMU TEXHUKU O€30MaCHOCTH;

HaOII01aTh 32 CBOMCTBAMU HEMETAIIJIOB U UX COSAMHEHUN U SIBICHUSAMU, IPOUCXOASIINMU C HUMH;
ONUCHIBAThL XUMUYECKUU SKCIICPUMCHT C TIOMOIIBIO CCTCCTBCHHOTO (pyCCKOFO nJIn pOIIHOI‘O) SI3bIKa U A3BbIKa
XUMHH;

ACJIaTh BBIBOALI 11O PE3YJIbTaTaM IIPOBCACHHOTO SKCIICPUMCHTA.

MertanpenmeTHble pe3yJibTaThbl 00yUYeHH s

VYyamuiics 10J1KeH ymemsp:

OTIpeeIATh, UCXO0/IA U3 YUeOHOM 3a/1auu, He0OXOIMMOCTb UCIIOIb30BaHUS HAOIOICHUS WIIM DKCIIEPUMEHTA.

1 ITpu AByX4acoBOM IIJIAHUPOBAHUHM MTPOBOJSATCS TOJIBKO MpakTHUecKue padboTsl 1, 2 u 5.

Tema 5. O60011eHMe 3HAHMI 110 XUMHH 32 KypC OCHOBHOM 1KoJIbl. Iloaroroska

K rocyaapcrBeHHoii uroropou arrecranuu (C'UHA) (10 9)

Ilepuonnueckuin 3axkoH u Ilepmoamueckas cucremMa XxuMmuueckux dseMeHToB JI. M. Menneneesa.
@u3nUecKuil CMBICI TMOPSIKOBOIO HOMEpa 3JIEMEHTa, HOMEPOB IEpHoAa M TIpyHNbl. 3aKOHOMEPHOCTH



U3MEHEHUSI CBOMCTB 3JIEMEHTOB M UX COCIUWHEHUH B MepuUoAax M TPYIINaxX B CBETE MNPEICTaBICHUU O
CTPOEHHH aTOMOB 3JIEMEHTOB.
3HaueHHE NEPUOJUYECKOTO 3aKOHA. BHIBl XMMHUYECKHMX CBA3€H W THUIBl KPUCTAJUIMUECKUX PEIIETOK.
B3aumocss3p cTpoeHuss U cBOMCTB BeulecTB. Kiaccupukanus XMMHUYECKHMX peakUuid IO pa3IndHbIM
npu3HaKaM (YMCJIO U COCTaB Pearupyrolmx U o0pa3yrolIMXcsl BEUIeCTB; HAMYMETPaHULbI pasnena das;
TETI0BON 3(PPeKT; N3MEHEHHE CTETeHEH OKMCIIEHUSI aTOMOB; UCIIOJIb30BaHUE KAaTalM3aTopa; HarpaBlIeHUE
npotekanus). CKOpoCcTh XUMHUECKUX peakuui U (pakTopsl, Biugmomuye Ha Hee. OOpaTUMOCTh XUMHYECKHUX
peaKIuii U CrIocoObl CMELICHUsI XUMUYECKOTO PaBHOBECHSI.
[Ipocthie M ciokHBIE BemecTBa. MeTamibl U HeMeTaJUlbl. ['eHeTuuecKue psnpl MeTajlia, HeMeTala U
nepexoaHoro Meraia. OKCUABIM THAPOKCUIBI (OCHOBAHUS, KHCIOTHI, aM(pOTepHbIE TUAPOKCHIBI), comn. Mx
coctaB, kinaccupukanus M O0OIIMe XHMHYECKHE CBONCTBA B CBETE TEOPHUH DIIEKTPOIUTHUECKOMN
JTUCCOLIAIIH.
JInuHOCTHBIE pe3y/ibTaThl 00y4eHUs
VYyamuiics 10JIKeH:
3HAMb U NOHUMAMD: OCHOBHBIC UCTOPHUYECKHE COOBITHS, CBSI3aHHBIE C PAa3BUTHEM XUMHH M OOIIECTBa;
JOCTIDKEHHSI B O0JIACTH XUMHH U KyJIbTypHBIE TPAJAULUHU (B YACTHOCTH, HAYYHbIE TPAIUIIH) CBOCH CTPaHBI;
00IIEeMHUPOBBIEC JTOCTHXKEHHUSI B 00JaCTH XMMHUU; OCHOBHBIE MPHUHIIMIIBI U MPaBUJIa OTHOLIEHUS K MPUPO/IE;
OCHOBBI 3/I0POBOTO 00pa3a KU3HH U 3/I0POBHECOCPETAIONINX TEXHOJIOTHH;
npaBuia TOBEICHUS B YPE3BBIYAHHBIX CUTYyalUsX, CBSI3aHHBIX C BO3JECUCTBUEM PA3JIMYHBIX BEIIECTB;
OCHOBHBIE TIpaBa M OOS3aHHOCTH TpaXJaHWHA (B TOM YHCIIE Yy4Yalllerocs), CBSA3aHHBIE C JIMYHOCTHBIM,
poheCcCUOHATBFHBIM U )KU3HEHHBIM CaMOOTIPEIEIICHUEM;
COLIMAJIbHYIO 3HAUUMOCTb U COJIepKaHne Npogeccuil, CBI3aHHBIX C XUMUEH;
UCNBIMBIEAMb:UYBCTBO TOPJOCTH 32 POCCHUHCKYH) XHMMHYECKYH0 HAyKy M YBa)XXCHHE K HCTOpUHU €€
pa3BUTHSA; yBa)KEHHWE M TMPHUHIATHE JOCTM)KEHUH XMMHUHM B MHpeE; JIIOOOBb K MPUPOAE; YBaXKEHHE K
OKpYXaromuM (ydJaluMmcs, y4YUTENsIM, POIAUTENSIM U JIp.) — YMETh CIyIIaTh U CIBIIIATh MapTHepa,
NpU3HABaTh TPaBO KaXJIOTO HAa COOCTBEHHOE MHEHHME, NMPUHUMATh PEIICHHS C YYeTOM IMO3WIMK BCeX
YYaCTHUKOB; YyBCTBO MPEKPACHOIO U 3CTETUYECKUX YYBCTB HA OCHOBE 3HAKOMCTBA C MUPOM BEILIECTB U UX
IPEBPALICHN; CAMOYBAKEHUE M SMOIIMOHAIBHO-TI0JI0KUTEIHOE OTHOILLIEHHUE K ce0e;
npuznaeamsp: 1CHHOCTH 3/I0pOBbS (CBOETO U JIpYTHX JIOJeH); HEOOXOAUMOCTh CaMOBBIPAKEHHUS,
camopeaJli3ally, COIMaIbHOrO MPU3HAHMS;
0oco3Haeéamp: TOTOBHOCTh (MJIM HETOTOBHOCTb) K CaMOCTOSTENbHBIM TIOCTyNKaM U JIEHCTBUSM,
OTBETCTBEHHOCTh 3a MX PE3YJbTAThl; TOTOBHOCTh (MM HETOTOBHOCTH) OTKPBHITO BBIpAXKaTb U OTCTAaUBATh
CBOIO MO3HIIMIO U KPUTUYHO OTHOCHUTHCSI K CBOMM ITOCTYTIKaM;
nposenamp: >KOJOTUYECKOE CO3HAHME; J0OPOXKENAaTeNbHOCTh, JIOBEPUE U BHUMATEIBHOCTb K JIIOASM,
TOTOBHOCTh K COTPYJIHUYECTBY U JApyxkOe, OKa3aHHUIO TIOMOIIM T€M, KTO B HEW HyXJaeTcsi; 0000IIEeHHBIH,
YCTOMYMBBIA U M30MpaATENIbHBIN M03HABATEIbHBIA UHTEPEC, MHULIMATUBY U JHOO03HATEIBHOCTh B U3yUEHUU
MHpa BEUIECTB U PEAKUUH; LEIEYCTPEMIEHHOCTh U HACTOMYMBOCTh B JOCTHKEHUHU LIEJEH, TOTOBHOCTh K
NPEOJIONICHHIO TPYAHOCTEH; YOEXKJAEHHOCTh B BO3MOXKHOCTH TO3HAHUS TIPUPOJBI, HEOOXOTUMOCTH
pPa3yMHOTO UCIIOJB30BaHUS JOCTH)KCHUN HAYKU M TEXHOJIOTHI /171l pa3BUTHSI OOIIECTBA;
yMemp: YCTAaHABIMBATh CBS3b MEX]Y LEJIbI0O U3yYEHUS XUMHUHU U TEM, JJI1 YEro OHa OCYIIECTBISETCS
(MOTHMBaMH); BBITIOJMHATH KOPPUTHPYIOMIYIO CAMOOIICHKY, 3aKJIIOYAONIYIOCS B KOHTPOJIE 3a MPOIECCOM
U3yYeHHUs] XUMUU ¥ BHECEHHH HEOOXOJWMBIX KOPPEKTHBOB, COOTBETCTBYIOIIMX 3TalmaM M CrIocodam
M3Y4YEHUS Kypca XMMHUU; BBIMOJHATh PETPOCIIEKTUBHYIO CAMOOLIEHKY, 3aKJIFOUAIOIIYIOCS B OLIEHKE IpoLecca
U pe3ylibTaTa M3Yy4YEeHHs Kypca XMMHUU OCHOBHOM WIKOJIbI, TIOJBEJEHUM HUTOIOB Ha OCHOBE COOTHECEHUS
1enei U pe3yabTaToB;
CTPOUTHb JKU3HEHHBIE U TNPOPECCHOHAIbHBIE IIJIaHbl C YYE€TOM KOHKPETHBIX COLIMAIBbHO-HCTOPUYECKUX,
MOJUTHYECKUX U DKOHOMHYECKHX YCIIOBHIl; 0CO3HaBaTh COOCTBEHHBIE IIEHHOCTH M COOTBETCTBUE UX
IPUHUMAEMbIM B JKU3HM PEIICHUSM; BECTU JMAJIOr Ha OCHOBE PaBHONPABHBIX OTHOIICHHWH W B3aWMHOIO
YBa)KCHHUS;, BBIJICISITh HDABCTBEHHBIHM acCTEeKT MOBEIECHUS U COOTHOCUTH MOCTYIKU (CBOU U APYTUX JIOACH) U
COOBITHS C MPUHATBIMM 3TUYECKUMHU HOpPMaMH; B NpPEJesIax CBOMX BO3MOXHOCTEH IMPOTHUBOAEHCTBOBATH
NEHCTBUSIM M BIIMSHUSAM, NPEICTABISIONIUM YTPO3y JKU3HHU, 370POBBIO M 0€30MacHOCTH JHYHOCTU U
oOuiecTsa.
Ilnanupyembie pe3yabTaThbl 00y4eHHS:

BbinmyckHuUK HayuuTes:



* OMHCHIBATh CBOWCTBA TBEPIBIX, KHUJIKHUX, ra3000pa3HbIX BELIECTB, BBIAETAS HX CYIIECTBEHHBIC
MPU3HAKHY;

* XapaKTepU30BaTh BEUIECTBA II0 COCTaBy, CTPOEHUIO M CBOMCTBaM, YCTaHaBIMBATH IPUYMHHO-
CJIE/ICTBEHHBIE CBSI3U MEXK/y IaHHBIMU XapaKTEePUCTHUKAMHU BEIIECTBA;

* PaCKpbIBaTh CMBIC]I OCHOBHBIX XMMUYECKUX MOHATUN «aTOM», «MOJIEKYJIa», «XUMHUYECKHUI 3IIEMEHTY,
«TPOCTOE BEIIECTBOY, «CII0HOE BEIIECTBOY», «BAJICHTHOCTHY, UCTIOJIL3Ys 3HAKOBYIO CUCTEMY XHUMUH;

* U300paXkaTh COCTaB MPOCTEHIINX BEIIECTB C TIOMOIIBID XHUMHUYECKHX (OpPMYT M CYIIHOCTb
XUMUYECKUX PEaKIUi ¢ TOMOIIbI0 XUMHUUECKUX YPaBHEHUI;

* BBIUUCJISATh OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MAacChl BEIIECTB, a TAK)KE MACCOBYIO OO
XUMHUYECKOTO 3JIEMEHTa B COCIMHEHUSIX VISl OLIEHKU UX MPAKTUUYECKOM 3HAYMMOCTH;

* CPaBHMBATh 110 COCTAaBY OKCHU/Ibl, OCHOBAHUs, KUCIIOTBI, COJIU;

* KJIACCU(UITUPOBATH OKCUJIBI M OCHOBAHHMS 110 CBOWCTBAM, KUCIIOTBI U COJIU TI0 COCTaBY;

* [10JIb30BaThCA TaOOPATOPHBIM 00OPYIOBAaHHEM U XMMHUYECKOH MOCy10H;

* POBOJAUTH HECJIOKHBIE XMMHUYECKUE ONBITHI W HAOMIOJCHUS 3a U3MEHEHHSIMHU CBOWCTB BEIIECTB B
npolecce UX MpeBpalieHuii; coOI0aaTh MpaBuiia TEXHUKU 0€30MacHOCTH MPU MPOBEICHUU HAOTIOACHUN U
OTIBITOB;

* pa3nyaTh SKCIEPUMEHTAIBHO KHCIOTBI M IIENOYH, IMOJIb3YSCh WHIUKATOPaMHU; OCO3HABATh
HEOOXOMMOCTh COOTIOACHUS Mep 0€30MacCHOCTH TIPH OOpAIICHNH C KUCIOTaMH H IIEIIOYaMHU.

* pacKpbIBaTh CMbICH Nepuoandeckoro 3akona /. . Menzaeneena;

* ONUCHIBATh M XapaKTEPU30BaTh TAONUYHYIO (OPMY TIEPUOIUICCKON CHCTEMbl XUMHUYCCKUX
3JIEMEHTOB;

* XapaKTEepPU30BaTh COCTAB ATOMHBIX SIIEp U PACIPEICICHUE YHUCIIA JJIEKTPOHOB IO SJICKTPOHHBIM
CIOSIM aTOMOB XMMHUYECKHX 3JIEMEHTOB MajbIX NEPHOJOB NEPHOJUYECKONM CUCTEMBI, a TaKKe Kalusi U
KaJIbLIUS,

* pa3nnyaTh BUAbl XMMUYECKOM CBSI3U: MOHHYIO, KOBAJICHTHYIO MOJIIPHYIO, KOBAJIEHTHYIO HEMOJISPHYIO
U METaJNIMYECKYI0;

* U300paXkaTh DJIEKTPOHHO-HOHHBIE (OPMYJIBI BEIIECTB, OOPA30BAHHBIX XHWMHUYECKUMH CBS3SIMU
pa3Horo BUA;

* BBISIBJISITH 3aBUCHMOCTBh CBOWCTB BEIIECTB OT CTPOEHUS HUX KPUCTALIMYECKUX PEIIETOK: HOHHBIX,
ATOMHBIX, MOJIEKYJISIPHBIX, METAJNTMYECKUX;

* XapaKTepU30BaTh XMMHUYECKHUE 3JIEMEHThl U UX COCAMHEHUS Ha OCHOBE IOJIOKEHHS 3JIEMEHTOB B
MEePUOINYECKON CUCTEME U OCOOEHHOCTEH CTPOEHUS UX aTOMOB;

* XapaKTepU30BaTh HAYYHOE W MHPOBO33PEHYECKOE 3HAYEHUE MEPUOJUYECKOr0 3aKoHa U
NEePUOIMYECKON cHUCTeMbl XuMudeckux snemeHToB J[. . MenneneeBa; ¢ OOBACHITH CYyTh XUMHUYECKHUX
MIPOIECCOB U UX MPUHIUIHUATIBLHOE OTJINYME OT (PUZNUECKHUX;

* Ha3bIBaTh MPU3HAKH U YCIOBUS MIPOTEKAHUSI XUMUYECKUX PEAKIUM;

* YCTAHABIIMBATh MPUHAIJICKHOCTh XMMHUYECKOW PEAKIUU K OINPEACIEHHOMY THIly [0 OJHOMY U3
KJIACCH(PMKAIMOHHBIX TPU3HAKOB: |) M0 YHCIYy W COCTaBy HWCXOJHBIX BEIIECTB M TPOAYKTOB PEAKIIUU
(peakuuu coeMHEHHUs, pa3I0KEHUs, 3aMelIeHHs] 1 00MeHa); 2) MO BBIACIECHUIO WU MOTJIOUICHUIO TEIUIOTHI
(peakuu 5K30TEPMHUECKUE U DHIOTEPMHUYECKHE); 3) O U3MEHEHHIO CTETEHEW OKUCICHHUS XUMUYECKHUX
9JIEeMEHTOB (peaKIMi OKUCIUTEIbHO-BOCCTAHOBUTENBHEIE); 4) M0 00paTUMOCTH Tpolecca (peaxiuu
oOpaTuMble 1 HEOOpaTHUMBbIE);

* COCTaBJISAITh YPABHEHUSI AJIEKTPOJUTUUYECKON AMCCOLMALMM KHUCIOT, WIEJNIOYEH, COJeil; MOJHbIE U
COKpam¢HHbIC WOHHBIC YpPaBHECHUS peakiuii OOMEHAa; YpaBHEHHsI OKHCIHTEIBHO-BOCCTAHOBUTEIHHBIX
peaKiuii;

* POTHO3UPOBATh TPOAYKTH XUMHUYECKHX pEaKmuid 1Mo (Gopmyiaam/Ha3BaHUSIM HCXOIHBIX BEIIECTB;
OTIpeIeTIsATh UCXOAHBIE BEllecTBa Mo (popmysaam/Ha3BaHUSM MPOAYKTOB PEAKIINH;

* COCTaBJISITb ~ YPaBHEHUs  PEaKlUil, COOTBETCTBYIOUIUX  IOCJIEAOBATEIBHOCTH  («IIETIOYKE»)
MIpPEBpAIlCHN HEOPTraHMUECKUX BEIIECTB PA3IMYHBIX KJIACCOB;

* BBISIBJISITH B TNPOIECCE IKCIIEPUMEHTA MPU3HAKU, CBUACTEIBCTBYIOIIME O MPOTEKAHUM XUMHUYECKOU
peakuuy;

* IPUTOTOBIIATH PACTBOPHI C ONPEAEIEHHON MAaCCOBOM J10JIEH PAaCTBOPEHHOIO BEIIECTBA;

* ONIPEACNIATh XapakTep CpeAbl BOAHBIX PACTBOPOB KHUCJIOT U MLIENOYEH IO M3MEHEHHIO OKPacKH
WHIUKAaTOPOB;



* IPOBOJINTh KAa4YCCTBEHHBIC PEAKIMU, IOJITBEPIXKAAIONINEC HAIMYHWE B BOJHBIX PACTBOpAxX BEIIECTB
OTJICITBHBIX HOHOB

* OTIPENICISITh MPUHAIICKHOCTh HEOPTAaHMYECKMX BEIIECTB K OJHOMY M3 M3YYCHHBIX KJIACCOB/TPYIIIL:
METAIITBl 1 HEMETAJUTBI, OKCHUIbI, OCHOBAHUSI, KUCJIOTHI, COJIN;

* COCTaBJIATH ()OPMYJIBI BEIIECTB 110 UX HA3BAHUSIM;

* OIIPE/ISNIATh BAJICHTHOCTh U CTETICHh OKUCIICHUS DJICMEHTOB B BEIIECTBAX;

* cOCTaBJIATh (OPMYJIBI HEOPTaHMYECKMX COCJAMHEHHWHA IO BaJCHTHOCTSM M CTCICHSM OKHCIICHUS
JJIEMEHTOB, a TaK)Ke 3apsijiaM NOHOB, YKa3aHHBIM B Ta0JIAIIE PACTBOPHUMOCTH KUCIIOT, OCHOBAHHN U COJIEH;

* OOBSICHATh 3aKOHOMEPHOCTH W3MEHCHHS (DM3MYECKMX W XHMHUYECKHUX CBOMCTB IPOCTHIX BEIICCTB
(MEeTaJuIoB M HEMETAJUIOB) M WX BBICIIMX OKCHIOB, OOPa30BAHHBIX JJIEMEHTAMH BTOPOTO M TPETHETO
TIEPUO/IOB;

* Ha3bIBaTh OOIINE XUMUYCCKHE CBOHCTBA, XapaKTEPHBIC JUISI TPYIIT OKCHJIOB: KUCIIOTHBIX, OCHOBHBIX;

* Ha3bIBaTh OOIIME XMMHUYECKHE CBOWCTBA, XapaKTEpHBIC IS KaXJOTO W3 KIACCOB HEOPTaHHYECKHX
BCILIECTB: KUCIOT, OCHOBAHMUM, COJICH;

* IPUBOJIUTH MIPUMEPHI PEAKIIUH, MOITBEPKAAIONINX XUMHICCKHE CBOMCTBA HEOPTaHMYECKHX BEIICCTB:
OKCHJIOB, KHCJIOT, OCHOBAHMI U COJICH;

* OTIpE/ICISITh BEIIECTBO-OKHCITUTEb U BEIIECTBO-BOCCTAHOBHUTEIb B OKHCJIUTEITBHO-
BOCCTAHOBUTEIILHBIX PCAKITUIX;

* COCTaBJIATh  OKUCIIUTEIIbHO-BOCCTAHOBUTENIbHBIA ~ OaylaHC  (JUIsi  M3YYCHHBIX  peakiui) 1o
MPEUTOKCHHBIM CXeMaM PEaKIIHii;

* IPOBOJIUTH JTA0OPATOPHBIE OIBITHI, MOATBEPKAAIONINEC XUMHYECKHE CBOHCTBa OCHOBHBIX KIJIACCOB
HEOPTaHUYECKUX BEIIECTB;

Boinycknuk noiyuum 603mMo0iucHOCHb HAYUUMBCA:

* 2PAMOMHO 0OPAUAMBCIL C BEUeCNBAMU 8 NOBCEOHEBHOU HCUSHU,

* 0CO3HABAMb HE0OXOOUMOCbL  COOMVOEHUSL NPABUL  IKOJOSUYECKU DEe30NaACHO20 NO0BEOeHUsl 8
OKpYfcaroufeli npupooHol cpeoe;

* NOHUMAMb CMbICTL U HEOOXOOUMOCMb COONOOEHUsT NPEONUCAHULL, NPedldzcaemblX 8 UHCMPYKYUSIX NO
UCNONB308AHUIO JIEKAPCME, CPEOCME ObIMOBOU XUMUU U OP.;

* UCNOIL308AMb NPUOOPEMENHBLE KTIoUesble KOMNEeMEHMHOCMU NPU GbINOJIHEHUU UCCIe008AMENbCKUX
APOEKMmMO8 No U3y4eHU0 c8oUCm8, CHOCOOD08 NOYYeHUs: U PACNO3ZHABAHUS 6EUJeCME;

* pazeueams KOMMYHUKAMUBHYIO KOMHEMEHMHOCMb, UCNOb3Y CPeOCmed YCMHOU U NUCbMEHHOU
KOMMYHUKayuu npu pabome ¢ meKcmamu y4eOHUuKa u OONOIHUMENbHOU JUmepamypou, ChpasoyHbIMU
maobauyamu, nPoseIsmMb 20MOBHOCHb K YVEANCCHUIO UHOU MOYKU 3PEeHUs. NPU 00CYHCOeHUU Pe3yibmamos
8bINOTHEHHOU pAbOmbl;

* 00bEKMUBHO OYEHUBAMb UHDOPMAYUIO O 6ewjecmeax U XUMUUEeCKUX Npoyeccax, Kpumudecku
OMHOCUMbCSL K NCEBOOHAYYHOU UHGopmayuu, HedoOpPOCO8eCmMHOU peKiame, KAcaowelucs UCNolb308aHUs
PA3UYHBIX BeUieCma.

* 0CO3HABAMb 3HAUEHUE MeOPeMUIeCcKUX 3HAHULL 05l NPAKMUYECKOU 0esamelbHOCU Yel08eKd,

* ONUCLIBAMb U3YUEHHbIE 00bEKNMbL KAK CUCMEMbL, NPUMEHSISL T02UKY CUCIEMHO20 AHANU3A,

* NPUMEHSAMb 3HAHUSA O 3AKOHOMEPHOCMAX NePUOOUYECKOU CUCMEMbl XUMUYECKUX I1eMeHmos OJisl
00bACHEHUs U NPEeOBUOEHUSL CBOLICTNE KOHKPEMHbIX 6eeCme;

* pazeueamv UHGOPMAYUOHHYIO KOMNEMEHMHOCMb NOCPEeOCMBOM YVelyOnieHus 3HaHull 00 ucmopuu
CMAHOBNIEHUSL XUMUYECKOU HAYKU, €€ OCHOBHbIX NOHAMUL, NEPUOOUYECKO20 3AKOHA KAK O0O0HO20 U3
BANCHEUUUX 3AKOHOB NPUPOODL, A MAKHCE O COBPEMEHHBIX OOCHUNCEHUAX HAVKU U MEXHUKU.

* COCMABIAMb MOAEKYIAPHLLE U NOTIHbIE UOHHBLE YPABHEHUSL O COKPAUWEHHBIM UOHHBIM YPABHEHUSIM,

* NPUBOOUMb  NpUMEPbl  PeaKyuli, NOOMEEPHCOAOWUX — CYUWECMBOBAHUE  83AUMOCBAZU  MeNHCOY
OCHOBHbIMU KILACCAMU HEOP2AHUYECKUX 6EUYeCmE;

* IPOCHO3UPOBAMYb  PE3VIbMAambl  6030€UCMBUs  PA3IUYHBIX (PAKMOPO8 HA U3MEHeHUe CKOpOCmu
XUMUYECKOU peaKyuu;

* IPOCHO3UPOBAMYb  Pe3YIbMAmMbl  B030€UCMEUS. PA3IUYHBIX (AKMOPO8 HA CMeujeHue XUMUUECKO20
PasHosecus.

* NPOCHO3UPOBAMb XUMUYECKUE CEOUCMBA 8eUeC8 Ha OCHOBE UX COCMABA U CIPOEHUSL,

* IPOCHO3UPOBAMb CNOCOOHOCMb BEWeCmEd NPOSAGISMb OKUCIUMETbHbIE UIU 60CCMAHOBUMENbHbLE
CBOLICMBA € YUEMOM cmeneHell OKUCTIeHUs DJIeMeHMO08, 8X00SUWUX 8 €20 COCMA8;



* BbIAGIAMb CYUECMBOBAHUE 2CHEMUUECKOU B3AUMOCBA3U MeNCOY Beecmeamu 8 psody. Npocmoe
seujecmeo — OKCUO — 2UOPOKCUOD — COJlb,
* OP2aHU308bI6ANDb, NPOBOOUNDb YUEHUYECKUE NPOEKMblL N0 UCCAEO08AHUIO CBOLCTNE EULeCE, UMEIOUUX
8adICHOE NPAKMUYECKOe 3HAYEeHUe.

Y4edHO — TeMaTHUYecKOe NJIAHUPOBAaHHE

NeNe Tema ypoka Koua DJIeMEeHT COAep:K
YPOK -BO
a yaco
/i B
1-2. | [lepuoauyeckuii 3aKOH U MEpUOIAYECKAs 2 [Tepuonnueckuii 3akon [I.M.Menneneesa. [lepuoanue
CHUCTEMa XUMUYECKUX DIIEMEHTOB J.N.MenneneeBa — rpaduyeckoe orodpaxenue Ilepu
J.N.MenneneeBa B CBETE yUEHHUS O HOMeEpa 3JIEMEHTa, HOMEpa MEPUO0Ia KU HOMEpPA IPYIIIbI
CTPOEHHMH aToMma. AJIEMEHTOB B Mepuojax u rpynnax. 3Hauenue [lepuon
3HayeHue 3aK0Ha. cucTeMbl XuMudeckux 3yementoB [[.M. MenneneeBa

3-4 | XapakrepucTrKa MeTaia o ero 2 | CocraB atoMa. CTpoeHHUE 3JEKTPOHHBIX 000JI0UEK aTo
MOJIO’KEHUIO B MEPUOANUECKON crcTeMe nepuoanueckoit cucremsl /.M. MenneneeBa. Xapakre
xumudeckux anementoB J[.M1.MeHieneeBa CBOWCTB ITPOCTOT'0O BEIIECTBA CO CBOMCTBAMH MPOCTHIX
XapakTepucTuKa HeMeTallja 1Mo ero MEePUOAY DJIEMEHTaMH; aHAJIOTUYHO JJIsl COCEIEH 1Mo 10
MIOJIO’KEHUIO B IEPUOANYECKOMN CUCTEME OKCHJ1a, THJIPOKCH/IA, JIETYUEro BOJAOPOIHOIO COEIMHE
xumuueckux snemeHToB JI.M.MeneneeBa psABI METAJlIa ¥ HEMeTaJla.

1 [TonmoxxeHne MeTamioB B MEPHOIAYECKON 1 [TonoxxeHne MeTamioB B MEPUOJIUYECKON CUCTEME XU
(5) | cucreme XUMHUYECKUX 3JIEMEHTOB Oco0OeHHOCTH CTpOEHHsSI aTOMOB MeETayuloB. Meran

J.1.Menneneena. MeETaJUINYeCcKast XUMUYIECKasl CBI3b.
CTapTOBBII KOHTPOJIb
2 (6) | duznveckue CBOMCTBA METAJLIOB. 1 OO0mue (¢u3nyeckre CBOWCTBA METAIOB. 3HAYEHU
LMBWJIN3AIIH.
3 XYMUYeCcKHe CBOWCTBA METAIIIIOB. 1 | Xumuyeckue CcBOMCTBa MeETa/NIOB Kak BOCCTA
(7) HaNpsHKEHUH METAJIOB UM €ro0 MCHOJIb30BAHUE IS
KOHKPETHBIX METAJIJIOB.
4(8) | DnekTpoXUMUYECKUN psAA  HANpsKEHUi 1 DNEKTPOXUMHUYECKUN Psii HAPSHKEHUN METAJUIOB U
METaJJIOB. XUMHUYECKUX CBOMCTB KOHKPETHBIX METAJIJIOB.

5 Meramet B mpuponme. CrocoObl  uX 1 Haxoxnenne wmetaimoB B mpupoge. CrocoOwl 1o
(9) | monyuenus. CriiaBsbl. anekTpomeTamuryprusi. CruzaBbl, MX KIACCH(PUKAIMS, C
6-7 | Lllenounbie MeTaILIBI 2 | Ctpoenue aTtoMoB mIeno4HbIX MeTamioB. lllenouns
(10- | CoennnHeHus 1MIEIOYHBIX METAIJIOB. ¢uznyeckue M XUMHUYECKHE CBoOiicTBa. Baxneim
11) OKCHJIbI, THAPOKCUIBI U COJIM, UX CBOWCTBA U MPUMEHE
8-9 | Be, Mg u nieno4Ho3eMenbHbIe METAILIBI. 2 | CtpoeHne aTOMOB MICTIOYHO3EMEIHHBIX METAJIIOB.
(12- | Coenunenus LIEJI0YHO-3EMENbHBIX BEIIECTBA, UX (PU3UUECKHE U XMMHUECKHUE CBOICTBA.
13) | metaios.

10 | CoenuHeHus KanbLysl. 1 [ToryuyeHue ¥ npUMEHEHUE OKCHa Kaublus (Herameé
(14) TUAPOKCHIA KaJIbIHsl (TareHor u3BecTr). PazHoBUIH

BOJIa, U3BECTKOBOE MOJIOKO, IymoHKa). Coedunenus Ka
Mamepuansl (Men,Mpamop, U36eCmHsIK).
11-12 | AnromuHMA. 2 | Crpoenue atoMa amoMuHuA. Dusnueckue U XUMU4
(15- | Coenunenus aqrOMUHUS. BEIIeCTBA. Obnactu MIPUMEHEHUS aTIoOM
16) amroMuHus. CoeOuHeHUsi ATIOMUHUSL - OKCUO U 2UOPOKC
13-14 | Keneso. 2 | Crpoenne aTtoma sxene3a. CTEEHU OKUCICHUS XKeye3
(17- | Coenunenus xenesa. &ese3a — nmpocToro BemecTBa. O0IacTH MPUMEHEHUS
18) OKCUTIBI U 2UOpoKcUObl Kenesa. [ enemuyeckue psiovl

15 | [Ipaktuueckas pabora Nel. 1

(19) | OcymecTBiieHHE LEMOYEK MPEBpALICHUH.

«ITonydyeHne W CBOWCTBA COEOWHEHHI




MCTAJIJIOB»

16
(20)

O00011eHrEe U cUcTeEMaTU3allisd 3HAHUHA 110
Teme «MeTaably.

Pemenue 3amayu v yrnpaxHeHHiA.

17
21

KontponbHas pabora Ne 1 mo Tteme 1.
«MeTamibb)

18
(22)

AHanu3 KOHTPOJIbHOM paboThI.

(23)

OO01mas xapakTepucTHKa HEMETaJIOB.

[TonoxxeHne HEMETAUIOB B MEPHOJUYECKON CHU
MenneneeBa. OcoOOCHHOCTH CTPOEHUSI aTOMOB HEMeE
ANEKTpOOTpUIIaTeNIbHOCTU.  Kpucramnuueckoe ¢
BelIeCTB. Artomponus. Du3nyecKkue CBOMCTBA HEMET

(24)

Bonmopon, ¢usnueckue u - XUMHUYECKHUE
CBOICTBA.

JIBOWMCTBEHHOE TMOJIOKEHUE BOJOPOAA B MEPUOANYE
JI.U.MenneneeBa. PDuznyeckue M XUMHYCCKHUE
npuMeHenue. Pacno3HaBanue Bogopoaa.

(25)

OO011ast XapakTepUCTHKA FaJIOr€HOB.

CtpoeHre aTOMOB TaJlOTEHOB M HMX CTEIEHH OKHUC
Pu3NYeCKre U XUMHUYECKHE CBOMCTBA TaJloreHoB. [p
HapOJHOM XO35HCTBE.

(26)

CoennHeHNs TAJIOT€HOB.

["anorenoBoiopobl U MX CBOMCTBa. l'ajioreHUbI U
TaJIO'CHOB B HapOI[HOM XOBHf/'ICTBe. Ka‘IGCTBeHHaH pea

27

Kucnopon, ero pusnyeckne m XuMHIECKUE
CBOMWCTBA.

Kucnopon B npupome. dPusudeckue W XUMHYCCKH
BUJIOU3MEHEHUST Kuciaopoaa.O3oH. [openne u ™
npUMEHEHHE Kuciiopoa. Pacro3sHaBanme Kucioposa.

(28)

Cepa, ¢Qusuueckue u
CBOMCTBA.

XUMHNUYECKHE

CtpoeHne aToma cepbl U CTCTICHH OKUCIICHUS Cephl. A
cepbl. Cepa B ipupoie. bruosiornyeckoe 3HaueHue cep

29)

OKCHUJIBI CEPBI.

Oxkcuapl cepol (IV) u (VI), ux nonmyuenue, cBoWcTBa U
conu.

(30)

Cepnas kucioTa 1 €€ comu.

CBoiicTBa CEpHOWM KHUCJIOTBI B CBETE€ TEOPUU

OKHUCJINTEIbHO-BOCCTAHOBUTENBHBIX peakiuil. Cpas
pa3baBiieHHOI cepHOil kucioThl. [IpumeHeHne cepHO
IIPUMEHEHUE B HAPOIHOM Xo3siHicTBe. KauecTBeHHas p

€2))

[IpakTnueckas pabota Ne 2.
«OKCTIepIMEHTAIBHBIC 3a7]adydl TI0 TeMe
«[loarpymnmna Kuciopoia» »

10
(32)

A3or, ero ¢usnueckue W XHUMHYECKHE
CBOMCTBA.

CrpoeHue atromMa M MOJIEKYJbl a30Ta. Dusnyeckue
HpeI[CTaBJIeHI/Iﬁ 06 OKHCJIINTCIbHO-BOCCTAHOBHUTCJIbHB!
a30Ta. A30T B IPUPOJIE M €r0 OMOJOTHYECKOe 3HAYCHU

11
(33)

AMMMAK 1 €ro CBOKUCTBA.

Ctpoenne Mosekyiabl aMMuaka. OuU3nveckue u XUuMu
Y paclio3HaBaHUE aMMHAaKa.

12
(34)

Coyi aMMOHHUSL.

Cocra, nonydenue, GU3NUECKHE U XUMHYECKUE CBO
CO HIeJIoYaMHu M paszioxxkeHue. [IpuMeHenue coiaen aMmm

13
(35)

Oxkcuapt azota (I1) u (IV).

Oxkcuarl asora. dusuueckue U XUMHUYECKUE CBOWCTB
MIPUMEHEHHUE.

14
(36)

A30THas KUCJIOTA U €€ CBOMCTBA.

CocTaB M XHUMHYECKHE CBOWMCTBA a30THOU KHUCI
OKUCTUTENBHBIX CBOMCTB KOHIICHTPUPOBAHHOM a30
KHACJIOTHI.

15
G7)

Cor a30THOM KHUCIIOTEL.

Hutpatet u wux cBoiictBa. [IpoGnema 1oBbI
CEJIbCKOXO35IMCTBEHHON NMPOAYKLIHH.

16
(38)

docdop, ero puU3MUYECKUE U XUMHUYECKUE
CBOMCTBA.

Crpoenne aroma dochopa. Artomponus  gocgo
[TpumeneHne u OMoJIoTHYEcKoe 3HaUeHHE Gocdopa.

17
(39)

Okcun  dochopa (V). Oprodochopras
KHUCJIOTA U €€ COJIU.

Oxkcua dochopa (V) - TUIMYHBIA KUCTOTHBINA OKCHIL.
coseit: dhocdarsl, ruapodocdars! u qurHIpodochaTsl.

18
(40)

VYrnepon, ero ¢pu3MYeCKUe U XUMHUYECKUE
CBOMCTBA.

Crpoenune aroma yriaepoja. AJUIOTPONMS: ajaMmas
CBOICTBA yIJIepOJa.

19

OKcHUBI yraepoa.

Oxkcup yriepona (I1) wnu yrapHslii ra3: moixydeHue,




(41)

(IV) unu yriekucinblii ras: noyiy4eHue, CBOMCTBAa, IpU

20
(42)

VYronpHas KUCiIoTa U €€ COJIH.

CocTaB U XMMUYECKHE CBOWCTBA YTOJbHOW KUCIOTHI.
KU3HU denoBeka. [lepexox kapOOHATOB B THAPOK
KapOOHAT-MOHA CPEIH IPYTUX HOHOB.

21-22
(43-
44)

Kpemnuii u ero coeiuHeHuUs.

CtpoeHue aromMa KpeMHHUs, CpaBHEHHUE €ro CBOM
Kpucrannmmueckuii KpeMHHH: €ro CBOMCTBA W TpHU
MPUPOIHBIE Pa3HOBUIHOCTH. KpeMHueBas KUCIoTa u
B JKMBOM M HEXKMBOU npupoje. [1oHITHE CUITMKATHOM I

23
(45)

[IpakTuueckas pabota Ne 3.
OKCIIEpUMEHTAIIBHBIE 3aa4d 110 TEME:
«Iloarpynriel a30Ta ¥ yriiepoaay.

24
(46)

[Ipaktuyeckas padora Ne 4. Ilomyuenue,
coOMpaHKe U paclio3HaBaHUE ra3oB.

25
(47)

O0001IeHYE U CUCTEMAaTU3alUs 3HAHUU 110
teMe «HemeTarmisny.

Pemenue 3a1a4y u ynpaxHeHUN.
IToaroToBka K KOHTPOJIBHOM paboTe.

26
(48)

Kontponbuast pabora Ne 2 1o Teme
2. »Hemeramism

27
(49)

AHaM3 KOHTPOJIBHOM pabOTHI.

(50-
51)

[TpenmMeT opraHn4ecKoil XUMHH.

BemecrtBa opranndeckue u Heopranudeckue. Ocobex
MHOT000pa3usi OpraHuYecKuX coequHeHud. BaneHTH
OpraHMYECKHUX COEIUHEHMUSAX. Teopus XUMHUYECKOIrO
A.M.bytnepoBa. CTpyKTypHbI€ (GOpMYJIbl. 3HAUEHUE O

(52-
53)

[Ipenenbusie
9TaH).

yIIeBOAOpOAbl  (METaH,

Crpoenue MoneKkys MeraHa U 3TaHa. dusnueckue cBo
HerunpupoBanue 3tana. [Ipumenenne merana.

(54)

HenpenenbHbie yrieBoaopoas! (3THICH).
Ilpeocmaenenus 0 noaumepax Ha npumepe
NOMUIMUNEHA.

CrpoeHne MoJeKynbl 3TuieHa. J[BoitHas cBA3b. Xu
B3aUMO/IeiicTBHE C BOAOH, OpomMoM). Peakius nmonmume
Peaknus nonumepusanuu striieHa. [lonustunen u ero

(35)

Ilpupoomnsie ucmounuku yeneeo0opooos.
Hegmb u npupoonwiii 2az, ux npumenenue.

[IpuponHblii ra3, e€ro cocraB M MPaKTUUYECKOE
nepepaboTKU U UX MPAaKTUYECKOE Hcrosb3oBaHue. C
3arpsisHeHHsI HEPTHIO M MPOIYKTaMH €€ epepaboTKH.

(56)

CnupTsbl.

CrnupTbl — NpPEICTaBUTENN KHUCIOPOACOAEPKAIINUX
3TaHoJN, IuuepuH. Dusznyeckne M XUMHUYECKHE
JICMCTBUE HAa OPraHU3M METaHOJIa U ITAHOJIA.

(57

KapOoHOBBIE KUCITIOTHI.

YkcycHas KuCoTa, €€ CBOMCTBA U NPUMEHEHUE. Vkc
npooykmos. CTeapruHOBasi KUCIIOTa — MPEACTABUTEINb

(58)

bronornueckn BaKHBIC BEIIECTBA: KHPHI,
OCJIKH, YTJICBOIBI.

JKupsl B npupone u ux npuMeHeHue. benku, ux crp
KpaxMaJl | IeJITI0J103a (B CpaBHEHUH), UX OHOIOTrHYeC
U y271€80008.

10
(39)

Jlexapcmeennvie npenapamul;, npobiemul,
CBA3AHHbIE C UX NPUMEHEHUEM.

[TonsiTne o nekapcTBaX Kak XUMHOTEPANeBTHYEC
be3onacHbie cioco0bl MPUMEHEHHSI.

(60)

[leproauuecknii 3aKOH M NMEPHOANYECKAS
cucrtema XUMHYECKHX JJIEMEHTOB
JA.1.MenneneeBa B cBeTe Yy4YE€HHS O
CTPOEHUH aTOMA.

ITepuonnueckuit 3axon .M.Menneneesa. [lepuoanu
JA.M.MenneneeBa — rpapudeckoe orodpaxenue [lepu
HOMEpa dJIEMEHTa, HoMepa IepruoJa U HoMepa Irpymin
JJIEMEHTOB B IEepUoOAax W rpymmax. 3HadeHue llep
CHCTEMBI XUMHYECKUX deMeHToB /.M. MeHaeneera

(61)

CtpoeHue BEIEeCTB.

Tunbl XUMUYECKHX CBSI3€M, THUIBI KPUCTAJUIMYECKU
CBOWCTB BEIIECTB.

(62)

Krnaccudukanus XuMHUECKUX peaKIni.

Knaccupukamuss XUMHYECKMX peakuuil Mo pasi
pearupyomux 1 00pa3yroLIUXcsl BEIIECTB; TEIJI0BOU
HalrpaBJIeHUE; U3MEHEHHE CTENeHeH OKUCICHUsl aTOMO

(63)

Knaccuduxkanus Bemects.

HpOCTI)Ie " CJIOKHBIC BE€IICCTBA. I'enermueckue pAAbI
)4 KI/ICJ'IOTHBIG), TUAPOKCHU/IbI (OCHOBaHI/Iﬂ n KI/ICHOTLI),




XHUMHUYECKHE CBOMCTBA B CBETE TCOPHUU SJICKTPOJIUTHUY
OKHCJIMNTCIIbHO-BOCCTAHOBUTCJILHBIX PCAKIUAX.

5(64) | Tect 3a 4 4yeTBEPTH.

6 XUMHYecKoe 3arpsi3HEHHE OKpYXKarouleH [TpoGiieMbl 6€30MacHOTO HCMONIb30BAHUS BEIIECTB U
(65) | cpenbl u ero MOCIeACTBUS. JKU3HU. ToKCcuyHble, 2opiouue U  B3PbIBOONACHbLE

2PAMOMHOCHIb.
7(66) | Ob0o0meHre W cHUCTeMaTH3alldsd 3HAHUU 1
Kypca OpraHnYecKOi XUMUHU

67 | 'omoBast KOHTpOJBLHAS padoTa.

68 | ToroBslii ypok.
Wroro: 68
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