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IosicHUTEILHAA 3aNNCKA

Pa6Gouas mnmporpaMma 1o y‘{e6HOMy npeamMeTy «XHUMUSD pa3pa60TaHa Ha OCHOBC (DCI[epaJ'II)HOI‘O roCyaapCTBECHHOTO O6p330BaTeHBHOI‘O CTaHaapTa OCHOBHOI'O
o6uero obpasosanust, [I[puMepHOIl MporpaMMbl OCHOBHOTO 00IIIET0 00pa30BaHus 110 XUMHUH U aBTOPCKoi [IporpaMmsl Kypca xumun aist 8-9 KitaccoB
001e00pa3oBaTeNbHbBIX yupexaeHuii (0a3osbiii yposenb) O.C. ["abpuensna (2012roxna).

[Tporpamma aapecoBana ooyvarommmcst 9 kimacca MBOY «"ocomckast OOIL» Bpsiackoro paiiona BpstHckoii 0671acTH, KOTOPBIE OCBAMBAIOT KYPC
OHMOJIOTUH Ha YPOBHE OCHOBHOTO 00111ero 00pa3oBaHusl.
XuMus KaKk y9eOHBIH MTPeIMET BXOIUT B TIPEMETHYIO 001acTh «ECTECTBeHHO-HAYIHBIE TIPeIMEeThDy. Pabouast mporpaMma COOTBETCTBYET YICOHOMY
IUIaHy, KaJIeHJapHoOMY yueOHoMY rpaduky U pacnucanuio yaeOHbx 3aHaTuit MBOY «I"ocomckas OOII» Bpsinckoro paitona Ha 2023-2024 y4yeOHbIit
roJI.

[Ipu pa3paboTke u peanuzanuu padboyeil mporpaMmbl UCIIOIB3YIOTCS IPOTPaMMBbl U y4EOHUKHU:
1. ITporpaMmsl Kypca XuMu# it 8-9 Ki1accoB 00111e00pa3oBaTeIbHBIX yUpekacHuit (0a30Bbiii ypoBens) O.C. 'abpuensua (2018 romaa).

2. YueOnuk. O. C. 'abpuensu. Xumus. 9 knacc.—7-e usf., ucrp.- M.:[Ipoda, 2019.- 319, un.- (Poccuiickuii yaeOHUK).

[Iporpamma oOecrieyeHa yueOHO-METOIMYECKUMU TocoOusiMu, IHTepHeT — pecypcaMu B COOTBETCTBHUHU € NEPEUHEM YIEOHUKOB U yUeOHBIX
noco6uit Ha 2023-2024 yuyeOHBbIii oA U1 peaau3alii OCHOBHOM 00pa3oBaTeIbHOM IporpaMMbl OCHOBHOT0 obuero oopasosanust MBOVY «I'ocomckas
OOLI» bpsuckoro paiioHa.

[Iporpamma pa3pabortana Ha 68 yacos.

Cpok peanu3zanuu nporpaMmsl 1 roa.

O01masi xapakTepucTHKAa Y4e0HOT0 nmpeaMmera « XuMHsi»
OcCHOBHBIMHU meJasaMu oﬁyqe}mﬂ XUMHH B OCHOBHOM IITKOJIE SIBIISIFOTCS

1) dopmupoBanue y 00y4aromuxcs yMEHUS BUAETh M MOHUMATh LIEHHOCTh 00pa30BaHusl, 3HAUMMOCTh XUMHUECKOTO 3HAHUS JUIS KaXKI0TO YEJIOBEKa

HC3aBUCHUMO OT €Io HpO(I)CCCHOHEUIBHOﬁ ACATCIIBHOCTH, YMCHUA pa3JIndaTh (paKTBI M OLICHKH, CPABHUBATH OLICHOYHBIC BBIBOIbI, 2) (bOpMPIpOBaHI/Ie y



oOyyaroluxcs IEeJOCTHOIO MPEACTaBIEHUS O MHpPE W POJM XMMHHM B CO3JaHMM COBPEMEHHON €CTECTBEHHO-HAyYHON KapTHHBI MUpPA; YMEHHUs
OOBSICHATH OOBEKTHI U MPOIECCHI OKPYKAIOIIEH NEeHCTBUTEIBHOCTH — MPUPOAHOM, COIMAIBHOMN, KYIbTYpHOU, TEXHHYECKOW CPEIbl, UCTIONb3YS IS
3TOr0 XUMHYECKHE 3HaHUs; 3) NMpHOOpeTeHHe OOYYaIoUIMMMCS OIbITa Pa3HOOOpa3HOW NEeATENbHOCTH, MO3HAHUS W CAaMOIIO3HAHMSA; KIIFOUEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIETEHTHOCTEH), MMEIOIUX YHUBEPCAIbHOE 3HAUCHHE I PA3JIMYHBIX BHJIOB JIEATEIBHOCTH: PELICHHs MPOOJieM, PUHATUS
pelleHui, MOMCKa, aHanu3a M Oo0pabOTKM HH(OpPMalMM, KOMMYHHKATHBHBIX HABBIKOB, HAaBBIKOB M3MEpPEHHMH, COTPYJHHUYECTBA, O€30MacCHOTrO
oOpallleHus1 C BeIIeCTBaMU B IOBCEITHEBHOM KU3HU.

3agayamu u3ydyeHus yueOHoro npeamera « XuMus» B 9 kitacce sIBISIOTCS:
yueOHble: (opMUPOBAHHE CUCTEMbl XMMUYECKHX 3HAHUH KaK KOMIIOHEHTa €CTECTBEHHOHAYYHOM KapTHHBI MUDA;
pa3BHBaIONIMe: Pa3BUTHE JIMYHOCTH OOYYAIOIUXCSA, UX HHTEIJIEKTYaJlbHOE M HPABCTBEHHOE COBEPLICHCTBOBAHME, (OPMHPOBAHHE Yy HUX
I'YMaHUCTUYECKHUX OTHOIIEHUM U 3KOJOIMUYECKH 11€JIeCO00Pa3HOro MNoBeIeHNUs B ObITY U B TPYAOBOM JE€ATEIBHOCTH;
BOCHIHMTAaTe/JbHbIe: (OPMUPOBAHME YMEHHH O€301acHOro OOpaleHHs C BEUIECTBAMH, MCIIOIb3YEeMbIMH B TIOBCEIHEBHOW >KU3HU; BBIpaOOTKA
MOHUMAaHHs OOIIECTBEHHON MOTPEOHOCTH B PAa3BUTUU XMMHH, a TaKke (POPMHUPOBAHME OTHOIICHHS K XMMHU KaK K BO3MOXHOH oOsacTu Oymyrei
IIPAKTUYECKON AESITEIBHOCTH.

[Ipenyaraemass mporpaMma 0 XMMHHU pacKpbIBaeT BKJIaa y4eOHOro IpeaMera B JOCTH)KEHHE Lesiell OCHOBHOIO O0Iero oOpa3oBaHMs U
orpezesieT BaXKHEUIINE coJepKaTelIbHbIe TUHUY NIPEAMETA:

BelIeCTBO — 3HAHHWA O COCTaBE W CTPOSHUM BEUIECTB, MX BAKHEHIINX (DU3MUYECKUX W XMMHUYECKHX CBOHCTBAaX, OHMOJIOIMYECKOM JICWCTBUH;

* XUMHYeCKAas peaklusi — 3HaHUs 00 yCIOBUAX, B KOTOPBIX MPOSBISAIOTCS XUMUUECKHUE CBOMCTBA BELIECTB,
- IPUMeHeHHe BelleCTB — 3HAHUS U ONbIT MPAKTHUECKOM JIeATENIbHOCTH C BEIECTBAMH, KOTOpbIEe HauboJiee 4acTo ynoTpeOIIsiioTCs B OBCEAHEBHOM
KHU3HHU, LIUPOKO UCIIOJIB3YIOTCS B IPOMBILIEHHOCTH, CEJIbCKOM XO3sICTBE, Ha TPaHCIOPTE;
* I3bIK XMMMHM — CUCTEMAa BaXXHEHUIINX MOHATUN XUMHHM U TEPMHUHOB, B KOTOPBIX OHU OIMCBIBAIOTCS, HOMEHKJIATypa HEOPraHUYECKHUX BEIIECTB, T. €.
UX Ha3BaHM (B TOM YMCIIC U TPUBHAIIbHBIC), XUMUYECKHUE (GOPMYIIBI M ypaBHEHHUS, a TAKKE MpaBUiia MEepeBoia HH(GOPMAIIUK C €CTECTBEHHOTO SA3bIKa
Ha SI3bIK XMUMHUHU U 00paTHO.

IIpu otbope conepxkaHusd, KOHKPETU3UPYIOILErO IPOrpaMMy, YYHMTBIBAJIOCh, 4YTO IHepeA oO0muM oOpa3oBaHMEM HE CTOUT 3ajada

npodeccuoHaIbHON MOJATOTOBKM 00Yy4YaromUXcsi. JTO ONpEeAeNuIO MOCTPOCHHE Kypca KaK OOIIeKYJIbTYpHOTO, HANpaBIEHHOIO, MPEXIE BCEro Ha



(bopMHpOBaHKE U PA3BUTHE HHTEPECA K U3YUCHHUIO XUMHUH. YUTE€HA OCHOBHAs OCOOEHHOCTh MOAPOCTKOBOIO BO3pacTa — Ha4yaJlo Iepexosia OT eTCTBa
K B3pOCJIOCTH, KOTOPBIH XapaKTepU3yeTCsl pa3BUTUEM IO3HABATENbHOH cdepbl. Ha sTame ocHOBHOro oOwiero cpegHero oOpa3oBaHUs MPOUCXOAUT
BKJIIOYEHHE OOYyYaloIUXCs B IMPOEKTHYIO U HCCIIEAOBATENLCKYIO JESTEIbHOCTh, OCHOBY KOTOPOW COCTaBJISIIOT TaKMe YHUBEpCAJbHbIE ydeOHBIE
NefcTBUS, KaK YMEHHE BMJIETh IMPOOJIEMbl, CTaBUTh BOMNPOCHI, KIAaCCU(PHUUIHUPOBATh, HAOIIOAATH, MPOBOAUTH SKCIEPUMEHT, JAeiaTh BBIBOABI U
YMO3aKIIIOYeHUs, OOBSCHATh, JOKa3bIBaTh, 3alllMIaTh CBOM HJEH, JaBaTh omnpejaeiaeHus MoHATUAM. Crofa k€ OTHOCATCS NMPUEMBI, CXOAHBIE C
OTIpe/ICNICHUEM TOHSATUMN: OIMCAaHUE, XapaKTepUCTHKA, pPa3bsiICHEHUE, CpaBHEHUE, pasznuueHue. dopMmupoBaHHE STUX YHHMBEPCAIbHBIX Y4EOHBIX
JNEUCTBUI HAYMHAETCA €€ B HaYaJIbHOM IIKOJIE, 4 B KYpCe XUMHUHA OCHOBHOM ILIKOJIBI IIPOUCXOIUT UX PA3BUTHE U COBEPIICHCTBOBaHUE. B CBs3U ¢ 3TUM
pe3epBHBIC Yachl IJIAHUPYETCS UCIOIB30BaTh Ha (POPMUPOBAHHUE U Pa3BUTHE YMEHUI MPOEKTHOMN U UCCIIEA0BATENLCKOM eSITeNbHOCTH, YMEHHE BUECTh

HpO6HeMBI, JACJIaTh BBIBOJbI U YMO3AKIHOUCHUA.

MecTo yueOHOro npeaMeTa B yueOHOM IIaHE

OCOOCHHOCTBIO  COIepIKaHUs Kypca «XHUMHs» SBISIOTCS TO, 4TO B 0a3uCHOM y4eOHOM (00pa3oBaTeNbHOM) IUTAHE 3TOT MPEAMET IMOSBISIETCS
MOCJIEIHUM B Py M3YYEHHUs] €CTECTBEHHOHAYUHBIX JUCHUIUIUH. [laHHAas HE0oOXOAMMOCTb OCBOEHHUS OOBSACHSETCS TE€M, UYTO LIKOJBHUKH JIOJKHBI
o0ajaTh HE TOJIBKO OIpPEEICHHBIM 3allacOM IpPEeBapUTENIbHBIX €CTECTBEHHOHAYYHBIX 3HAHUI, HO U JOCTATOYHO XOPOIIO Pa3BUTHIM a0CTPaKTHBIM
MBIIUICHHEM. YUalIUMHUCS YK€ HAKOIUIGHBl 3HAHUS TI0 CMEXKHBIM JUCHHIUTMHAM IIMKJIA: OWOJIOTHH, (HU3MKH, MaTEeMAaTHKH, Teorpadum,
c(hopMHUPOBAIUCH YMEHUS aHATTM3UPOBATh, BECTH HAOJIOICHUS, CPABHUBATH OOBHEKTHI HAOIIOICHMSI.

B coorBercTBMM ¢ y4eOHBIM IUIAHOM Ha HM3Y4YE€HHE XMMUU B 9 Kilacce OTBOAMTCS 2 4Yaca B HeJeNlo, 68 4yacoB B roj, mpu HOPMAaTHBHOMN
MPOIOJDKUTEIBHOCTH yueOHOTo rojia 34 yueOHble Heeu.

[Tporpammoii mpe1ycCMOTPEHO TTPOBEICHUE: KOHTPOJIbHBIX padoT — 4, NpaKTHYECKUX padoT — 6.

OTtim4uTebHbIE 0CO0eHHOCTH padoyeii NPOrpaMMbl M AaBTOPCKOMH
OcHOBHOE coJiepKaHKUe aBTOPCKOM MPOrpaMMBbl OJTHOCTHIO HAIIIO OTPa)KEHUE B JAaHHOM paboueil mporpamme.
B pabGouyto mporpammy 1o XMMHUHM BHECEHBI M3MEHEHUS 110 CPAaBHEHMIO C aBTOPCKOI: M3 pe3epsa nobaBieHo 1 yac Ha «Metamiel» U gobaBieH lyac

Ha [Ipaktukym 1 «CBOHCTBa METANIOB U MX COCIUHCHHI». OCHOBHOE OTJIMUME JTAHHOW pabodeil MporpaMMmbl OT aBTOPCKOHW COCTOWT B TOM, YTO B



aBTOPCKOM MporpamMme MpakTUYeCKUe padOThl CrpyNIUPOBaHbl B OJOKM - XMMHUYECKHE MPAKTUKYMbI, KOTOpbIE MPOBOJATCSA IOCIE H3Y4YECHHUS

HECKOJIBKUX Pa3zesioB, a B paboyeil mporpaMme 5TH K€ MPAaKTHYECKHe PadOThI JAIOTCS IMOCIEe M3YYEeHUS KOHKPETHON TeMbI. DTO TO3BOJISIET JIyYIle

3aKpCIUTh TCOpeTI/I‘-IeCKI/Iﬁ MaTepual Ha MPAKTUKEC U MPOBCPUTH MPAKTUUCCKUC YMCHHUA U HABBIKHM HCIIOCPCACTBCHHO IIO JIaHHOM TeMme. 4 ygaca u3

pe3€pBa ,Z[O68.BJ'IGHBI Ha pasacii ((O606H_[6HI/IG 3HAHUM 110 XMMUH 34 KypC OCHOBHOM MIKOJIBI. II0oATOTOBKA K UTOTOBOI aTTECTALIAM)Y

Koun4yecTBO 4acoB B aBTOPCKOM

KouunyecTBo 4yacoB B padoueii

Pasnen

nporpamMmme nporpamMmme
1. Beegenuwe. OOmas XxapakTepUCTHKa XUMHUYECKHX DJJIEMEHTOB U
xumudeckux peakuuid. Ilepuonmueckuit 3akoH u llepuoguyeckas 10 10
cucteMa xuMudeckux aneMeHToB J[.M.Menaeneera
2.MeTtaisl 14 14 +1 +2+1
3.IIpaktukym 1 «CBOMCTBAa METAJUIOB U UX COCTMHEHUI) 2 -
4.HemeTtanbl 25 25+3
5. Ilpaktukym 2 «CBONCTBAa HEMETAIIJIOB U UX COCAMHEHUN» 3 -
6.0000111eHIE 3HAHUM 110 XUMHH 33 KypC OCHOBHOM IIIKOJIBI. 10 14
[ToaroroBka K UTOrOBOM aTTECTALIMH.
Peseps 4 -
Uroro:

68 68

I[Inanupyemble pe3yabTaThbl 0CBOEHHUS Kypca XUMHUHU

HpI/I HU3YUCHUH XUMHWU B OCHOBHOMH IIIKOJIE 00€CIIEYNBAETCS AOCTHIKCHUC JINYHOCTHBIX, MCTAITPCAMETHBIX U MPCAMCETHBIX PC3YyJIbTATOB.

JInuHOCTHBIE:

® B IIEHHOCTHO-OPUEHTAIIMOHHON cpepe — 4yBCTBO rOPJOCTU 32 POCCUHUCKYIO XUMUYECKYIO HAYKY, T'YMaHHU3M, OTHOLLIEHHE K TPYAY,

L[€JIe€YCTPEMIIEHHOCTH;




e (dopMupoOBaHUE IEHHOCTHU 3JJOPOBOTO U OE30MACHOTO 00pa3a KU3HU; YCBOSHUE MPABII UHANBHUIYAIbHOTO M KOJUIEKTUBHOTO O€30MacHOT0
MOBE/ICHUS B UPE3BbIYANHBIX CUTYAIUSIX, YIPOKAIOIINX KU3HU U 3[I0POBBIO JIIO/IEH;

® B TPYAOBOI cpepe — roTOBHOCTH K OCO3HAHHOMY BbIOOpY JalbHElIIel 00pa30BaTelIbHOM TPaeKTOpHUH;

e B II03HABaTEJIbHOM (KOTHUTUBHOM, MHTEJIEKTYaIbHON) cpepe — yMeHHUe yrnpaBisiTh CBOCH MMO3HABATEIBHOM J1€ATEIbHOCTHIO.

e (dopMUpOBaHUE OCHOB IKOJIOTMYECKOM KYJIbTYPhl, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO 3KOJOTHYECKOTO MBIIIJICHUS, PA3BUTHE OTbITA

HKOJIOTMYECKH OPUEHTUPOBAHHOU Pe(IeKCUBHO-OIICHOYHOMN U MPAKTUYECKON AEsITeNbHOCTH B )KU3HEHHBIX CUTYAIIHSIX;

MeTanpeamMeTHble:

® YMEHHE CaMOCTOSATEIBHO OMPEACNATh eI CBOEro OOy4YeHHsI, CTaBUTh U (OPMYIHUPOBATH JUIsl ce0si HOBBIE 3a7auu B yu€Oe U MMO3HABATEIHHOM
JESITEeTLHOCTH, Pa3BUBAaTh MOTHBBI M HHTEPECHI CBOCH TIO3HABATEIILHOM JACSITEIbHOCTH;

® YMEHHUE CaMOCTOSTEIIFHO IJIAHUPOBATH MYTH AOCTIIKEHHUS IIeJIel, B TOM YHUCIIE albTepHATHBHBIC, OCO3HAHHO BBIOMpaTh Hanbosee 3 dekTuBHbIC
CIIOCOOBI pelIeHUs YIeOHBIX U MIO3HABATEIBHBIX 3a/1a4;

® YMCHHE COOTHOCHTH CBOM JICHCTBHS C IJITAHUPYEMBIMU PE3yJIbTaTaMHU, OCYIIECTBISATH KOHTPOJIb CBOCH NEATEIHLHOCTH B MPOIECCE JTOCTIKCHUS
pesynbTaTta, OMpeAeNsiTh CIOcOoObl ACHCTBHI B paMKax MPEANOKEHHBIX YCIOBUU W TpeOOBaHUN, KOPPEKTHPOBATh CBOM JCHCTBHS B
COOTBETCTBHH C U3MCHSIFOILICHCS CUTYAIIHCIH;

® YMEHHE OIICHUBAThH MIPABUJILHOCTh BBIIOJIHEHUS YUeOHOU 3a/1a4k, COOCTBEHHBIE BOBMOXKHOCTH €€ PEIleHUS;

® BIIQJICHHE OCHOBAMU CaMOKOHTPOJISl, CAMOOIICHKH, MPUHSATHUSL PEIICHUI M OCYIIECTBICHUS OCO3HAHHOTIO BHIOOpA B yueOHOW M MO3HABATEIbHOMN
TeSITeTbHOCTH;

® YMEHHUE ONPEACISATh MOHSATHUS, CO3/1aBaTh 000OIICHHS, YCTAHABIINBATh aHAJIOTUH, KIacCU(UITMPOBATh, CAMOCTOSITEIIHHO BEIOMPATh OCHOBAHUS U
KPUTEPUH UL KJIACCU(PUKAIMH, YCTAaHABIWBATh IPUYHHHO-CIICICTBEHHBIC CBSI3M, CTPOUTH JIOTHYECKOE PACCYKIEHHE, YMO3aKIIOUCHHE
(MHIYKTUBHOE, JISTYKTUBHOE U 10 AHAJIOTHH) U JIEJIaTh BBIBOIBI,

¢ YMEHHE CO3/]aBaTh, IPUMEHSATH U IPEOOPA30BHIBATH 3HAKH U CUMBOJIBI, MOJICIIA U CXEMBI JUIsl pEIICHUs y4eOHBIX U MTO3HABATEIBHBIX 33/1a4;

¢ YMEHHE OpraHU30BBIBATH yUYEOHOE COTPYAHHUUECTBO U COBMECTHYIO JESITENFHOCTD C YUUTEIEM M CBEPCTHHKaMH; pabOTaTh MHIWBUIYAIBLHO U B

rpymme: HaXOoaUuTb 06].].[66 PCUICHUC U PaA3pCUIATh KOH(I)J'II/IKTBI Ha OCHOBE COTJIaCOBAHMS IO3UIMN U yqéTa HHTCPCCOB; (bOpMan/IpOBaTB,



apryMEHTHUPOBATh U OTCTaNBATh CBOE MHEHHUE;
® YMEHHE OCO3HAHHO HCIIOJIb30BATh PEYEBBIE CPECTBA B COOTBETCTBUH C 33/1aue€ii KOMMYHUKAIIMH JUJIS1 BRIPDAKEHHSI CBOMX YYBCTB, MBICIIEH U
noTpeOHOCTEH; MIIAHUPOBAHUS M PETYIISIIMN CBOCH JEATEIbHOCTH; BIaIeHHE YCTHON M MUChbMEHHOM PEUbI0, MOHOJIOTMYECKOW KOHTEKCTHOU

peubio;

L4 (I)OpMI/IpOBaHI/Ie " Pa3BUTUC KOMIICTCHTHOCTHU B 00/1aCTH UCIIOJIb30BaHUS I/IH(bOpMaI_[I/IOHHO'KOMMYHI/IKaI_[I/IOHHBIX TeXHOHOFHﬁ;
L4 (I)OpMI/IpOBaHI/Ie U Pa3BUTUC ISKOJOIMYCCKOrO MbINUICHHUA, YMCHUC IIPUMCHATHL €TO B HO3HaBaTCHBHOﬁ, KOMMYHHKaTHBHOﬁ, COIIMaJIbHOM

MIPAKTHKE U MPOPECCUOHATBHON OPUEHTALINH.

IIpeamerHsble:

1. B no3naBaTebHOI cepe:

® [[aBaTh ONpEACICHHUS HW3YUYEHHBIX TOHATHH: «XHUMHUYECKHH DIIEMEHT», «aTOM», «HOH», «MOJIEKYJIa», «IIPOCTHIE H CJOXHBIC BEIIECTBaY,
«BEIIECTBOY, «XUMHUECKasi (popMyiiay, «OTHOCHUTENbHAS aTOMHAsI Maccay, «OTHOCHTEIbHAS MOJICKYIISIPHAsE Maccay, «BAJIEHTHOCTBY, «CTEICHb
OKHCIICHUS», «KPUCTAITMYECKAs PEIIETKA», «OKCHIIBI», «KUCIOTHI», «OCHOBAHUS», «COINY», «aM(OTEPHOCTHY, KHHIUKATOPY, KIEPUOINUSCKHIA
3aKOHY», «TIEPUOANYECKas TabIUIay, «M30TOMb), «XUMUYECKAs CBA3BY, «IJEKTPOOTPUIATEIILHOCTDY, «XUMHUECKAs PEaKIUsI», «XUMUYECKOEe
YpaBHEHHE», «TCHETUYECKas CBS3b», «OKHCICHHE», «BOCCTAHOBICHHEY», <OJICKTPOIUTHUYECKAS UCCOIHUANN», «CKOPOCTh XHMHUYECKOH
peaxImmy;

® OMKCaTh IEMOHCTPALIMOHHBIE U CAMOCTOSITEIBHO NPOBEJICHHbIE XUMHUECKUE SKCIICPUMEHTHI,

® OIMCBIBATDH U pa3indaTb U3YUCHHBIC KJIACChl HCOPTAaHNYCCKUX COG}II/IHCHI/II\/’I, IMMPOCTHIC U CIIOXKHBIC BEIIECCTBA, XUMHYCCKUC PCAKIINU,

o KIacCH(PUIMPOBATH U3YICHHBIC OOBCKTHI U SIBIICHHS,

e /leNaTh BBIBOJBI M YMO3AKIIOUCHUS W3 HAONIOACHMN, M3YYEHHBIX XMMUYECKUX 3aKOHOMEPHOCTEH, MPOTHO3UPOBATH CBOICTBA HEM3YyUEHHBIX
BEIIECTB 110 aHAJIOTHH CO CBOMCTBAMH M3YYCHHBIX;

® CTPYKTYpPHPOBATh U3YUEHHBII MaTepual U XUMUYECKYIO HH(OPMAIHIO, TOTYYEHHYIO U3 IPYTUX UCTOYHHUKOB;

® MOJEIMPOBATh CTPOCHHE aTOMOB 3JIEMEHTOB 1-3 Mepruo10B, CTPOCHHE MPOCTHIX MOJIEKYII;



aHAJM3UPOBaTh U OLIEHUBATh MOCIEACTBUS Ul OKpY)KaloLed cpenbl OBITOBOM M NMPOU3BOIACTBEHHOW JEATEIBHOCTH YENIOBEKa, CBSA3aHHOM ¢
nepepaboTKO BEIIECTB;

2. B TpynaoBoii cepe: mpoBOAUTH XUMUUECKHI SKCTIEPUMEHT;

3. B cdepe 6e3o0macHOCTH KU3HETEATEILHOCTH:

OKa3bIBaTh MEPBYIO MOMOIIb TPU OTPABICHUAX, 0)KOTaX U IPYIHX TPaBMax, CBSI3aHHBIX C BEIIECTBAMHU U JIaOOPATOPHBIM 000PYAOBAHUEM.

BpinycKkHUK HAYy4YUTCH:

* OTHCHIBATH CBOMCTBA TBEPABIX, KHUJIKHX, Ta3000pa3HBIX BEIIECTB, BBIACISS UX CYIIECTBEHHbIC MPU3HAKH;

* XapaKTepu30BaTh BEIECTBA IO COCTaBy, CTPOCHUIO U CBOWCTBaM, YyCTaHaBIMBAThb NPUYMHHO-CJIECACTBEHHBIE CBSI3M MEXKAY JaHHBIMU
XapaKTepUCTHUKAMU BEIIECTBA;

* PacCKphIBaThb CMBIC OCHOBHBIX XMMHUYECKHUX TOHITHH «aTOM», «MOJICKYJIa», «XUMHUYECKHUU JIIEMEHT», «IPOCTOE BEIIECTBO», «CIOKHOE
BEILIECTBOY, «BAJIGHTHOCThY», UCIIOIb3Ysl 3HAKOBYIO CUCTEMY XUMHUHU;

* 1300paXkaTh COCTaB MPOCTEHIINX BEIIECTB C MOMOIIBI0 XUMHUYECKHX (OPMYN M CYIIHOCTh XUMHUYECKHX PEAKIUi C MOMOLIbI0 XMMHYECKUX
YpaBHEHUH;

* BBIYUCJISITh OTHOCUTEIBHYIO MOJICKYJSIPHYIO U MOJISIPHYIO MAacChl BEIIECTB, a TAK)K€ MAaCCOBYIO JIOJI0 XHUMHUYECKOTO 3JIEMEHTA B COCIMHEHUSIX
JUTSL OLICHKHU UX MPAKTHYECKOW 3HAYMMOCTH;

* CpaBHMBATh 10 COCTABY OKCHUJIbl, OCHOBAHUs, KHUCIIOTHI, COJIH;

* KJ1accu(UIIMPOBATH OKCUABI M1 OCHOBAHMSI 110 CBOMCTBAM, KUCJIOTHI U COJIU TIO COCTaBY;

* [10JIb30BATHCA JAOOPATOPHBIM 000PYIOBAaHUEM M XUMUUECKOW MOCYI0H;

* POBOJINTH HECJIOKHBIE XUMHUYECKHE OIBITHI M HAOIIONCHHS 32 M3MEHEHUSMH CBOMCTB BEIIECTB B IMPOIECCE UX MPEBPAIICHUN; COOMIOAATh
MpaBuUJia TEXHUKH 0€30MaCHOCTHU MPY MPOBEJICHUH HAOIIOJCHUN U OIBITOB;

* pa3nu4aTh SKCIEPUMEHTAIBHO KHUCIOTHI U IIEIOYH, MOJIb3YSCh MHIUKATOPaMU; OCO3HABATh HEOOXOAUMOCTh COOJIOACHHS Mep 0e30MacHOCTH

Ipu O6paH_IeHI/II/I C KHCJIOTaMU M IICJI0oYaMHU.



* pacKpbIBaTh CMBICH neproandeckoro 3akona J[. 1. Mennaeneesa;

* OIIMCBIBATh U XapaKTEPHU30BaTh TAOJINYHYIO (POPMY NEPUOANUYECKON CUCTEMbBI XUMUYECKUX JIEMEHTOB;

* XapaKTepU30BaTh COCTaB ATOMHBIX AJEP U PACHPECIICHUE YUCIIA DJIEKTPOHOB 10 3JIEKTPOHHBIM CJIOSIM aTOMOB XMMHUYECKHX 3JIEMEHTOB MaJIbIX
NEPUOJIOB NMEPUOANYECKON CHCTEMBI, a TAK)KE KaIHs U KaJIbLU;

* pa3nu4aTh BUABI XUMHUYECKON CBSA3U: HOHHYIO, KOBAJICHTHYIO MOJIAPHYIO, KOBAJICHTHYIO HEMOJISIPHYIO U METAJUIMYECKYIO;

* U300pakaTh 3JIEKTPOHHO-UOHHBIE (POPMYIIBI BEIIECTB, 00Pa30BaHHBIX XUMUYECKUMHU CBSI3IMU Pa3HOTO BHUJIA;

* BBISIBJISITh 3aBUCUMOCTH CBOMCTB BEIIECTB OT CTPOEHUS UX KPUCTAINIMYECKUX PEIIETOK: HOHHBIX, aTOMHBIX, MOJIEKYJISIPHBIX, METAJUINYECKHX;

* XapaKkTepru30BaTh XMMUYECKHE 3JIEMEHThl U UX COCIMHEHMS Ha OCHOBE IOJIOKEHHS HJIEMEHTOB B MEPUOJUYECKON CHCTEME M OCOOCHHOCTEH
CTPOEHUS MX aTOMOB;

* XapaKTepu30BaTh HAYYHOE M MHPOBO33PEHUYECKOE 3HAYEHHE MEPUOJNYECKOrO 3aKOHAa M MEPUOANYECKOM CHUCTEMbl XMMHUYECKHUX 3JIEMEHTOB
J. 1. Menneneea; ® 00bACHATh CYTh XUMUYECKHX MPOLIECCOB U MX MPUHIMITHAIBHOE OTIMYUE OT (PU3HUECKUX;

* Ha3bIBaTh IPU3HAKYU U YCJIOBUS IPOTEKAHUS XUMHUECKHUX PEaKIIMii;

* YCTAHaBJIMBATh MPUHAJIEKHOCTh XUMHUECKOM peakIy K onpeAeaéHHOMY THITY 110 OJJHOMY U3 KJIACCU(HUKAIIMOHHBIX IPU3HAKOB: 1) MO YUCITY U
COCTaBY UCXOJIHBIX BEILECTB U MPOJYKTOB peaKkMU (PEaKLUU COSUHEHUs, Pa3I0kKEeHUs, 3aMeIleHUs] 1 0OMEHa); 2) MO BBIAEICHUIO WM MOTJIOLUICHUIO
TEIUVIOTHl (pEakUMu SK30TEPMUUYECKHE M JHAOTEPMUYECKHUE); 3) M0 H3MEHEHHUIO CTENEHEH OKUCJICHMS XHMHUYECKUX DJIEMEHTOB (peakuuu
OKHCIIMTEIHHO-BOCCTAHOBUTEIBHEIE); 4) IO 00paTUMOCTH Tpolecca (peakiuu oopaTuMbIe U HEOOpaTUMBIE);

* COCTABJIATh YPAaBHEHUS 3JIEKTPOJUTHUUYECKON IHUCCOLMALMM KHUCIOT, IIEJI0YEH, COJIeH; MOIHBIE U COKPAILEHHbIE MOHHBIE YPaBHEHUs peakLui
oOMeHa; ypaBHEHHUsI OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINI;

* IPOTHO3UPOBATh NPOAYKTHl XMMHUYECKUX peakuui 1o (opmyliaM/Ha3BaHUSIM HCXOAHBIX BEILECTB; OMNPEIENATh HCXOIHBbIE BELIECTBAa I10
(dbopMynaM/Ha3BaHUSIM MPOTYKTOB pPEAKIINU;

* COCTABJIATh YPAaBHEHMsI PEAKIMI, COOTBETCTBYIOLUX IOCIEAOBATEIbHOCTU («IIETIOUKEY) MPEBPALLEHNI HEOPIraHUUECKUX BELIECTB Pa3IMYHBIX
KJIACCOB;

* BBISIBJIAATD B IIPOLIECCE IKCIIEPUMEHTA IIPU3HAKH, CBUJIETEIILCTBYIOIIME O IPOTEKAaHUM XUMUYECKOH peaKkIiy;

* IPUTOTOBJIATH PACTBOPHI C ONPEAETEHHON MACCOBOU J10JIEW paCTBOPEHHOTO BEIIECTBA;



* OIPENENSITh XapaKTep CpeIbl BOAHBIX PACTBOPOB KHUCIIOT U IIeNI0Ued 0 M3MEHEHHIO OKPaCKU MHAUKATOPOB;

* IPOBOJUTH KaUE€CTBEHHbIE PEaKLIH, MOATBEPKAAIOIINE HAJHUUME B BOJHBIX PACTBOPaX BELIECTB OT/AEIbHBIX HOHOB

* OTPEAEIATh MPUHAJICKHOCTh HEOPTAaHUUECKUX BELIECTB K OJJHOMY U3 U3YUEHHBIX KJIACCOB/TPYIII: METAJUIbI U HEMETAJUIbI, OKCHJIbI, OCHOBaHMS,
KHCJIOTBI, COJIH;

* COCTaBJISATH (DOPMYIIBI BEIIECTB [0 UX HA3BAHUSAM;

* OIPENESITh BAJIGHTHOCTh U CTETIEHb OKUCIICHUS JIEMEHTOB B BEILIECTBAX;

* COCTaBJIATH (POPMYJIBI HEOPTaHMUECKUX COCTMHEHHI MO BAJICHTHOCTSIM M CTENICHSAM OKHCIICHHS SJIEMEHTOB, a TAaKXKe 3apsaM HOHOB, YKa3aHHBIM
B Ta0JIM1Ie PACTBOPUMOCTH KHCIIOT, OCHOBAaHHI U COJIEH;

* 00BSCHATH 3aKOHOMEPHOCTH W3MEHEHHUS (PU3NYECKHX U XUMHUYECKHX CBOMCTB MPOCTHIX BEIIECTB (METaUIOB M HEMETAJIOB) M MX BBICIIUX
OKCHJIOB, 00pa30BaHHbBIX 3JIEMEHTaMU BTOPOTO U TPETHETO MEPUOIOB;

* HA3bIBAaTh OOIINE XUMUYECKHE CBOUCTBA, XapaKTePHBIE JIJIsl TPYIIIT OKCHIOB: KHCIOTHBIX, OCHOBHBIX;

* HA3bIBATh OOIINE XUMUYECKHE CBOUCTBA, XapaKTepHBbIE ISl KAYKAOTO U3 KJIACCOB HEOPTaHUUECKUX BEIIECTB: KUCIOT, OCHOBAHU M, COJIEH;

* IPUBOJUTH IPUMEPHI PEAKLIUNA, TOATBEPKAAIOIINX XUMUYECKHNE CBOMCTBA HEOPTraHUYECKHUX BEIIECTB: OKCHIOB, KMCIIOT, OCHOBAaHUI U COJIEH;

* OIIPEAEIIATH BEIIECTBO-OKUCIUTEND U BEIIECTBO-BOCCTAHOBUTEIb B OKHCIUTEIbHO-BOCCTAHOBUTEJIBHBIX PEAKIUAX;

* COCTaBJISITh OKUCJIMTEIbHO-BOCCTAHOBUTENbHBIN OasaHC (U1 U3YYEHHBIX PEAKIUil) 110 MPEeJI0KEHHBIM CXEMaM PEaKIHii;

¢ IIPOBOAUTH na60paT0prle OIIBITHI, MOATBCPIKAAOINUEC XUMUYCCKUC CBOMCTBA OCHOBHBIX KJIACCOB HCOPTaHNYCCKUX BCILICCTB.



TemaTnyeckuii njian

Ne HasBanue riaBel KonngectBo [MpakTHueckue KontponbsHble
TJ1aBbl 4acoB paboThI paboThI
Beenenune. O0mas 6 Nel

XapaKTEPUCTUKA XUMUYECKHUX
3JIEMEHTOB U XUMHYECKUX
peakuui. [lepunognueckuit
3aKkoH U [lepnonnueckas
CHUCTEMA XUMHUYECKHUX
anemenToB JI.1.Menneneena

1. MeTtaiet 18 Nel-3 No2
3. Hemertamiel 28 Ned-6 Ne3
5. O000111eHrEe 3HAHUN 10 XUMUH 12 Ned

3a KypC OCHOBHOM IIKOJIBI.
[Moaroroska k OI'D

Uroro 68 6 4

OcHOBHOE cojlepKaHue Kypca

Beenenue. O01as XapakTepucTHKA XUMUYECKHX 2JIEMEHTOB U XuMudeckux peakuuii. [epuoanuecknii 3akon u [lepuoauyeckasi cucrema
xummnyeckux yjiemenToB JI. . MenjaeneeBa (6 4)
XapakTepucThKa 3JIEMEHTa 10 ero nojoxeHuto B llepuoguueckoit cucreme xumudeckux 3neMeHToB . . MennaeneeBa. CBoiicTBa OKCHUJIOB, KUCJIOT,

OCHOBaHHUN M COJIEH B CBETE TCOPHUU BHGKTPOHHTquCKOﬁ JUCCOLIMAllMA M OKHCIIEHMsA-BoccTaHoBIeHUs. [loHsiTHe O INEPCXOAHBIX JJICMCHTAX.



AmdotepHocTh. ['eHeTnueckuit psig nepexogHoro anementa. [lepuogmueckuii 3akoH u Ilepuoanueckas cuctema XxuMuyeckux siementoB [ .
MenneneeBa. XuMu4uecKass OpraHu3alis )KUBOW M HEKUBOM MPUPOJbI. XUMUYECKHUM COCTAB A/1pa, MAHTUH U 3€MHOU KOpPBl. XMMHUYECKHUE DIEMEHTHI B
KJIETKaX KMBBIX OPraHu3MOB. Makpo- 1 MUKpo31eMeHThl. O000IIeHre CBeIeHUI 0 XUMUUECKUX peakiusax. Kiaccupukanus XuMUYECKUX peakui mo
pa3IMYHBIM MPU3HAKAM: «UHUCIO U COCTAaB PEArUpPYIOLINX M 00pa3yIOLINXCs BEIIECTBY», «TEIUIOBOU 3(PPeKT», «HalpaBIeHHE», «<U3MEHEHUE CTeIeHen
OKMCJIEHHMs 3JIEMEHTOB, OOpa3ylolUX pearupyroliue BellecTBa», «ha3a», «UCIONb30BaHUE Karanu3aropa». IIoHATHE O CKOpPOCTH XMMHUYECKOH
peakuuu. GakTopsl, BIUAIONIKME HA CKOPOCTh XUMUUECKUX peakiuil. Karanuzaropsl u katanu3. IHTrHOUTOpbl. AHTHOKCHUIAHTBHI.

JdemoHcTpauuu.

Paznuunsie popmer Tabuuiel . Y. MenaeneeBa. Monenu atoMoB 35eMeHTOB 1—3-T0 nepuooB. Mojienb CTpOeHHUsl 3eMHOT0 Iiapa (MonepevHsbIi
pa3pe3). 3aBUCUMOCTb CKOPOCTH XMMHUYECKOM peakiUM OT MPHUPOJbl PEeardupyroluX BEIIECTB. 3aBUCUMOCTb CKOPOCTH XHMHUYECKOM peakuuu OT
KOHIEHTPAllUM PEarupyrolluX BEIIECTB. 3aBUCUMOCTb CKOPOCTH XMMHYECKOW PEAaKIUHM OT ILIOAAW CONPHUKOCHOBCHMS PEarupyrolux BEIIECTB
(«xunanmili - cnoit»). 3aBUCUMOCTb CKOPOCTH XUMHUYECKOW pPEAKIMH OT TEeMIIEpaTypbl pearupyrolux BeulecTB. |'OMOT€HHBIM M TeTeporeHHbIN
Katanusbl. DepMeHTaTUBHBIN KaTanu3. IHruOupoBaHue.

JlaGopaTopHble ONbITHI.

1. IlomydeHne ruapoOKCHIA LIMHKA U UCCIIEIOBAaHUE €ro CBOMCTB. 2.MozennpoBanne noctpoeHus Ilepuoandeckoil CUCTEMbl XUMHUYECKUX DJIEMEHTOB
. W. Menneneena. 3. 3aMelieHue Keire3oM MeIu B pactBope cyibdarta Menu (II). 4. 3aBHCHMOCTh CKOPOCTH XUMHYECKOW PEAKIIMHA OT IPHUPOJIBI
pearupyromux BEIeCTB Ha IPUMEPE B3aUMOJAEHCTBHS KUCIIOT ¢ METaJUIAMM.

5. 3aBUCUMOCTb CKOPOCTH XUMHUYECKOM peaKIMK OT KOHLIEHTPALMK PEearupyroliuX BEUIECTB HAa IPUMEPE B3aUMOJIECHCTBUS LIUHKA C COJITHOM KUCIIOTOU
pa3IU4HON KOHLIEHTPALUH.

6. 3aBUCUMOCTh CKOPOCTH XUMHUYECKOH PEakIiy OT TUIOMIAJN CONMPUKOCHOBEHUS pearupyromux BeniecTB. 7. MolenupoBaHue «KUTISIIEro clos». 8.
3aBUCUMOCTh CKOPOCTH XMMHUYECKOW peakliy OT TEMIEPATyphbl pearupyroliux BEeIecTB Ha npuMepe Baumoaencteus okcuaa meau (II) ¢ pactsopom
CEPHOI KHCIOTHI Pa3INuHON TemmepaTyphl. 9. Pa3noxeHne nepokcuaa BoAopoa ¢ momoiisio okcuaa mMapranna (IV) u karanaszer. 10. O6HapyxeHue
KaTayas3bl B HEKOTOPBIX MUILEBBIX MpoaykTax. 1 1. MHrubupoBanue B3auMoIeCTBUS KUCIOT C METAJUIAMU YPOTPOIIHHOM.

IIpenmeTHbIe pe3yJibTaThl 00yUYeHH S

Yyamuiics 10JI2KeH ymems:



HCIIOJIB30BATh MPU XAPAKTEPHUCTHKE MPEBPAIICHUN BEIIECTB MOHATHA: «XMMHYECKas PEaKUUsi», «PEaKIHH COCOUHEHUS», «PEAKIUHU Pa3JIO0KEHUID,
«peakIy 00MEHa», «PEAKIUH 3aMEIICHUN», «PEaKIMN HEeHTPpaIH3alnuny, «9K30TEPMUUIECKHAE PEAKIUN», «IHIOTEPMHUECKHIE PEaKIUny, «00paTuMble
peakimn», «HeoOpaTUMble pPEaKIUU», «OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKLUN», «TOMOTEHHBIE PpEaKUUuN», «TeTePOrCHHBbIE PEeaKIHN»,
«KaTaJIUTUYECKHUE DPEAKIHUN», «HEKATAIMTUYECKHE PEAKLHMW», «TEIUIOBOM 3((EeKT XUMHYECKOW pPEeaKIMW», «CKOPOCTb XHMHYECKOH peakuumn»,
«KaTamm3aTop;

XapaKTepru30BaTh XHMHUYECKHE 3JEMEHTHl 1—3-TO TMepHoAoB MO HX MOJIOKeHHIO B llepmoamueckoil cucreMe Xxummudeckux siaemeHtoB J[. .
MenzeneeBa: XUMUYECKUM 3HAK, MOPSIAKOBBIA HOMEp, MEPHOJ, TPYMIa, MOATPYIIA, OTHOCUTENIbHAsA aTOMHAs Macca, CTpOEHUE aToMa (3apsl aapa,
YHCII0 IPOTOHOB U HEMTPOHOB B si/ipe, 00IIee YMCIIO ANEKTPOHOB, paclpeieleHUe 3JIEKTPOHOB 10 3JIEKTPOHHBIM CIIOSM, IPOCTOE BEIIECTBO, opMyIa,
Ha3BaHUE U THII BBICLIETO OKCUIA U TUAPOKCUA, JIETYYEro BOJAOPOAHOTO COEIMHEHUS (JI1s1 HEMETAJLIOB));

XapaKTepu3oBaTh OOIIME XUMHUYECKHE CBOWCTBA aM(OTEPHBIX OKCHUIOB M TMIPOKCUAOB; IMPUBOAUTH IMPUMEPBl pPEaKLUui, NOATBEPKIAIOIIMX
XMMHYECKHE CBOMCTBA aM(OTEPHBIX OKCUIOB M THIPOKCHUIOB;

JlaBaTh XapaKTePUCTUKY XMMUYECKHX PEaKIHi MO YHUCITYy U COCTaBY MCXOHBIX BEIIECTB M MPOAYKTOB PEAKLMH; TEIUIOBOMY (P QEKTy; HarpaBIie HUIO
IIPOTEKAHUS PEAKLIMU; U3MEHEHHUIO CTEIIEHEN OKHMCIICHUS JIEMEHTOB; arperaTHOMY COCTOSIHAIO HCXOJIHBIX BEIIECTB; YYAaCTHIO KaTaJIN3aTopa;
OOBSICHAT, M TNPUBOJUTH IPUMEPHl BIUSHHUS HEKOTOPBIX (DAaKTOpOB (MPUPOJA pearupyroliux BEUIeCTB, KOHLEHTpalMs BEILECTB, AaBICHHE,
TeMIlepaTypa, KaTalau3aTop, IOBEPXHOCTh CONPUKOCHOBEHHS pEarpyoIlIlX BEIIECTB) HA CKOPOCTh XMMHUECKUX PEaKIIMii;

HaOJIOATh M OMMCHIBATH YPAaBHEHUS PEAKIINN MEKIY BEIIECTBAMHU C TIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO HITH POTHOTO) SI3BIKA U SI3bIKA XHMUU;
IPOBOJUTH OIBITHI, MOATBEPKAAIONINE XUMHUUECKUE CBOMCTBA aM(OTEPHBIX OKCHUIOB U THAPOKCHJIOB; 3aBUCUMOCTh CKOPOCTH XUMHUYECKOW PEeaKkIuu
OT pa3IUuHBIX (PAKTOPOB (IpUPOAA pEarupyroLIMX BEIIECTB, KOHIIEHTPALUs BELIECTB, JaBICHHE, TEeMIeEepaTypa, KaTajau3aTop, HOBEPXHOCTh

CONIPUKOCHOBEHHUS PEarupyrouux BEIECTB).

MeTanpeameTHblie pe3yJabTaTbl 00y4eHH s
Yyamuiics 10JKeH ymemsp:
OTIpEeACIIATh LIeb YUeOHOU NESITeTbHOCTH C MOMOILBIO YYUTEINI U CAMOCTOSITENIbHO, UCKAaTh CPEACTBA €€ OCYIIECTBIICHUS, paboTas 1o IJIaHy, CBEPSThH

CBOHt HCfICTBI/IfI C ICJIBIO U ITPU HeO6XOJII/IMOCTI/I HCITPABJIATH OIIIMOKY C IMOMOIIBIO YYHUTEIA U CAMOCTOATEIIBHO,



COCTABJISITh aHHOTALMIO TEKCTA;
CO3/1aBaTh MOJENH C BBIJEICHUEM CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTa M MPEJCTABICHUEM HMX B MPOCTPAHCTBEHHO-TpapUueCKON MM 3HAKOBO-
CUMBOIIMYECKOU hopme;

OIpeNIeNIATh BU/IbI KJIacCU(PUKAUU (€CTECTBEHHYIO M HCKYCCTBEHHYIO);

OCYILIECTBIIATH NPSMOE I€TyKTHBHOE JOKA3aTEIbCTBO.

Tema 1. Metanasr (18 4)

Ilonoxenue MeramnoB B Ilepuonnueckon cucreme Xxumuueckux dieMeHTOB JI. M. MenneneeBa. Meramnnueckass KpUCTAIUIMYECKAs pELIETKA U
MeTaJuIndeckast XuMu4eckast cBa3b. O0mue pusnueckue cpoiictBa MetayuioB. CIijiaBbl, UX CBOMCTBA M 3HaU€HHE. XMMHUUYECKHE CBOMCTBA METAJUIOB KaK
BOCCTAHOBUTEJIEH, a TAKXKE B CBETE UX IOJIOKEHMS B NEKTPOXMMHUUYECKOM DAy HampspkeHud meramnoB. Kopposus meTamioB U criocoObl 60pbOBI C
Hel. Metamel B ipupoze. Obmue crocoObl UX MOTyYeHUSI.

OO0mas XapakTepuCcTHKA HIeJOYHBIX MeTaJI0B. MeTtaisl B ipupoae. Obmue cnocoObl ux nonydeHus. Ctpoenue aromoB. Lllenounsie MeTamisr —
NPOCTHIE BelecTBa. BaxkHeH e COeTMHEHUS EIOYHBIX METAJNIOB — OKCHJIbI, TUAPOKCHIBI U COIH (XJIOPUABI, KApOOHATHI, CyIb(haThl, HUTPATHI), KX
CBOWCTBa U MPUMEHEHHE B HApOJHOM X03sicTBe. Kanuiinele ynoopenus.

OO0uasi XapakTepUCTHKA 3J1eMEHTOB IJ1aBHO# nmoaArpynns! 11 rpynner.

Crpoenue aromoB. lllenoyHo3emenbHbIE METaIbl — MPOCTHIE BeLeCTBA. BakHeillne COeAMHEHMs IIETOYHO3EMENbHBIX METaNIOB — OKCHJBI,
THJIPOKCUIBI M COMU (XJIOPUIBI, KapOOHATBI, HUTPATHL, CYIb(aThl, (hocdarTsl), UX CBONCTBA U MPUMEHEHHE B HAPOIHOM XO3SICTBE.

AJIIOMMHHIL.

Crtpoenue atoma, (u3MYEeCKHEe U XMMHUYECKHE CBOiicTBa mpocTtoro BemiecTBa. COEIMHEHUS AJIOMUHUS — OKCUJA M THAPOKCUA, UX aM(pOTEpHBIH
xapakrep. Baxueimme conu amromunus. [ IpuMeHenne antoMIHAS U €r0 COSIMHEHUN.

Keaneso.

Ctpoenue aToma, pu3nYecKre U XUMHUUECKUE CBOIICTBA MPOCTOTO BELECTBA. | eHeTHUeCKHe psiJIbl Fe*? mFe™.

Baxneiinme conu xeine3a. 3HaAUCHHE JKejIe3a U ero CO€OUHEHMH a1 mpupoabl U HAPOAHOTO XO035ICTBA.

JdemoHcTpanuu.



OO0pa3iibl MIENIOYHBIX U IIETOYHO3EMENbHBIX MeTaiioB. OOpa3iiel crutaBoB. B3aumopaeiicTBue HaTpus, TUTUS W KaJblUs C BOAOW. B3ammoseiicTBue
HATpHs U MarHus ¢ Kuciopoaom. Bzaumopeiicteue MeramioB ¢ HeMmetamiamu. [lomyuenue ruapokcuos xenesa (1) u (I10).

JlaGopaTopHble ONBITHI.

12. B3aumozeiicTBre pacTBOPOB KUCJIOT U cosiel ¢ MeTaiutaMu. 13. O3HakomiieHue ¢ pynamu xenesa. 14. OxpalinBaHye IJIaMEHHU COJISIMU 1111 OYHBIX
MeTaiuioB. 15. BaumopelictBue Kanbiusa ¢ Bojou. 16.1lonydenne rupokcuia Kajublus U UCCIIEIOBAHUE €0 CBOMCTB.

17. Ilomy4yeHue THIPOKCHIA ATIOMUHHS W HUCCIEAOBAHUE €ro CBOMCTB. 18. B3aumopeiicTBue »xenme3a ¢ consHOM kuciotod. 19. Ilomydenwme
ruapokcuios xkenes3a (I1) u (II) u uzyyenue ux cBoMCTB.

Tema 2. IIpakTukym 1. CBolicTBa MeTALJIOB U UX COeIMHEHHH (2 1)

1. OcyuiecTBieHUE EMOYKU XUMUYECKUX NpeBpanieHuid. 2. [Tonyyenue u cBoicTBa COeIMHEHUN MeTauioB. 3. PellieHne sKCnepuMEeHTAIbHBIX 3a7a4
Ha Pacro3HaBAHME U MOJYYEHUE COCTMHEHUI METAIIIOB.

IIpeameTHbIe pe3yabTaThl 00y4YeHH s

VYyamuiicst 10J15KeH ymens:

oOpatatecs ¢ 1adopaTOpHBIM 000PYIOBAHUEM M HarpeBaTeIbHBIMU MTPUOOPAMU B COOTBETCTBHH C MTPABUIIAMU TEXHUKH 0€30MacHOCTH;

Ha0JII0/1aTh 32 CBOMCTBAMH METAJJIOB M UX COSAMHEHUN U SBJICHUSIMH, IPOUCXOSIIUMU C HUMH;

OMHCHIBATH XUMHUUYECKHI SKCIIEPUMEHT C TTIOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO UM POJHOTO) SI3bIKA U SI3bIKA XUMUH;

JienaTh BBIBOJIBI IO PE3YJIbTaTaM MPOBEIEHHOT'O SKCIIEPUMEHTA.

MeTtanpeameTHbie pe3yabTaTbl 00yYeHUs

VYyanuiics 10JKeH ymems:

OTIpEeIETATh, UICXOS U3 YIeOHOH 3a/1auu, HEOOXOIUMOCTh UCIIOIH30BAHUS HAOIIOICHUS UITH KCIIEPUMEHTA.

Tema 3. Hemeramabl (28 u)

OOmias XxapakTepucTUKa HEMETaJUIOB: mojoxeHue B llepuonnyeckoit cucteme xuMmuueckux snemeHtoB [[. Y. MenpaeneeBa,0cO0EHHOCTH CTPOCHUS
aTOMOB, 2JIEKTpoOoTpUlaTeIbHOCTh (D0) KakMepa «HeMmeTalumuHoCTUY, psan D0. Kpucramanmueckoe CTpOSHHE HEMETANIOB — IPOCTHIX BEILIECTB.

Annorponusi. @u3ndeckre CBOMCTBAa HEMETAIIIOB. OTHOCUTEIBHOCTh OHATHN «METaD» U «HEMETAILID.



Boaopoa.llonoxenue Bonopoaa B [lepuoanueckoit cucreme xumuueckux ssemeHToB . 1. Menneneea. CTpoeHre atoMa U MOJIEKYIbl. PU3NYECKUE
U XUMHUYECKUE CBOMCTBA BOJOPO/Ia, €r0 MOIYyYeHHE U IPUMEHE

Bona.

Crtpoenue monekynsl. Bogopoanas xumudeckas cBsi3b. OU3NYECKUE CBOWCTBA BOJBI. AHOMAUU CBOWCTB BOABL. ['mapoduibHbie U TUAPOGHOOHBIE
BEIIECTBa. XUMHUYECKHE CBOMCTBA BOABL. KpyroBopoT Bombl B mpupone. Bogoouncrka. Asparust Boabl. beiToBeie (riibTpbl. MUHEpaIbHBIE BOIBI.
JluctunnupoBaHHas BOJa, €€ MOJy4YeHUE U IPUMEHEHHE.

O0mas xapakTepuCcTHKA raJOreHoB.

Crpoenue atoMoB. [IpocThie BelecTBa 1 OCHOBHBIE COEIMHEHUS TaJIOTEHOB, UX CBOMCTBA.

Kpatkue cBenenus o xiope, 6pome, ¢prope u ioxe. [IpuMeHeHne raaroreHoB U UX COSAMHEHUN B HAPOJHOM XO3SIHCTBE.

Cepa.

Ctpoenue aToMa, aJUIOTPONHSA, CBOMCTBA U MpUMEeHEeHne pombudeckor cepbl. Okeuasl cepol (IV) u (VI), ux nmonydenue, cBOWCTBAa U PUMEHEHHE.
CepHas KUCJIOTa U €€ COJIU, X MPUMEHEHHE B HAPOJHOM X03stiicTBe. [Ipon3BOICTBO CEpHOM KUCIOTHI.

A3or.

Crpoenue aToma ¥ MOJIEKYJIbl, CBOMCTBA IPOCTOIO BellecTBa. AMMHUAK, CTPOCHHUE, CBOMCTBA, NOJydeHHE U puMeHeHue. Conn aMMOHMS, UX CBOKCTBA
u nmpumenenue. Oxcunpl azota (1) u (IV).

A30OTHas KHUCIJIOTa, €€ CBOMCTBA M MpUMEHeHue. HuTpatbl U HUTPUTHI, IpobJieMa UX COAEpPKAHUS B CEIbCKOXO3AWCTBEHHOW MPOAYKUUHU. A30THBIE
ynoopeHusl.

Dochop.

Ctpoenue aroma, auIOTpONHsi, CBOWCTBa Oenoro u kpacHoro ¢docdopa, ux mnpumeHenue. OcHOBHbIe coenuHeHws: okcun ¢ocdopa (V) u
oprodochopHas kucnota, pocharsl. DochopHbie ynoOpeHus.

Yraepona.

Ctpoenue aToMma, ajuloTpomnusi, cBoicTBa Moaupukauuii, npuMmenenue. Okcuabl yriaepoaa (II) u (IV), ux cpoiictBa u npumenenue. KapOoHarsl:
KaJIBLIUT, CO/A, ITOTAll, X 3HAYECHHUE B IPUPOJIE U KU3HU YEJIOBEKA.

Kpemuuii.



CrpoeHue aToma, KpUCTAJUIMUECKHH KpeMHUH, ero cpoiicTBa u npumeHenue. Oxkcup kpemuus (IV), ero npupoansie pasHOBUIHOCTU. CHUIMKATHI.
3HaueHue COEMHEHUIM KpeMHUS B )KMBOW U HEKUBOU npupoze. [ToHsATHe 0 CUIIMKAaTHOM POMBIIIIEHHOCTH.

JdemoHcTpanmu.

OOpa3supl raloreHoB — MPOCThIX BEIIECTB. B3anMojeiicTBHe TaJoreHOB C HATPUEM, C alllOMMHHUEM. BpITecHeHHe xjopoMmM OpoMa WM HOJa U3
pacTBOpOB UX coJsieil. BzaumonencTBrue cepsl ¢ METalJIaMH, BOJOPOJOM M KUCIOpOoAoM. B3anmoneicTBre KOHIIEHTPUPOBAHHOM a30THOM KHUCJIOTHI C
Mmezpto. [lormomenue yriieM pacTBOPEHHBIX BEIIECTB WM ra3oB. BoccranoBnenue menu w3 ee okcuna yrieM. OOpa3ibl NPUPOAHBIX COEIUHEHUN
xJjiopa, cepbl, (ocdopa, yriepoma, kpemHus. OOpas3ipl BakKHEHIIUX Ui HApOJHOTO XO3MHCTBa Cyab(paToB, HUTPATOB, KapOOHATOB, (ochaToB.
OO0pa3s1bl cTeKI1a, KepaMHUKH, IEMEHTA.

JlaGopaTopHble ONbITHI.

20. Tlonyuyenue u pacnozHaBaHue Bogopona. 21. HccimemoBanue MOBEPXHOCTHOTO HATSHXKEHUS BOJbI. 22.PacTBopeHMEe NepMaHraHata Kajlus WA
MEIHOTO Kynopoca B Boze. 23. ['maparammst o6e3BoxenHoro cyibdara meau (1I). 24. M3rotoBneHne rurcoBoro oTmneyaTka.

25. O3HakoMJICHHE C KOJUICKIMEH OBITOBBIX (MiIbTpoB. 26. O3HAKOMIIEHHE C COCTaBOM MHHEpalbHOW Bonbl. 27. KadecTBeHHas peakuusi Ha
rasiorenua-uoHsbl. 28. Ilonydenue u pacrnoszHaBanue kuciaopoa. 29. I'openue cepbl Ha Bo3ayxe u B kuciopoze. 30.CBoiicTBa pa30aBlieHHON cepHOU
KuCJIOTHL. 31. M3ydenue cBoiicTB ammuaka. 32. Pacno3naBanue cosneit amMmonus. 33. CBoiicTBa pa30aBiIeHHON a30THOM KUCIOTHL. 34. B3aumoseiictBue
KOHIICHTPUPOBAHHOM a30THOM KUCIOTH ¢ Menbro. 35. ['openue pochopa Ha Bozayxe u B kuciopoje. 36. PacnosnaBanne gocdaros. 37. ['opeHne yris
B kucnopoje. 38. [lonmydeHne yroJibHOM KUCIOTH U U3ydeHue ee cBoicTB. 39. [lepexon kapOoOHATOB B THAPOKAPOOHATHI.

40. Paznoxxenue runpokapoonara Hatpus. 41. [lonydyeHue kpeMHEBOW KHUCIIOTHI U U3yUEHHE €€ CBOMCTB.

IIpeameTHbIe pe3yabTaThl 00y4YeHHsI

VYyamuiics 10JKeH yMemp:

HCIIOJIb30BAaTh IMPU XAPAKTCPUCTUKC MCTAJIJIOB U UX COG,Z[I/IHCHI/Iﬁ MOHATHSA: KHCMCTAJJIBD», «TaJIOTCHBD», «aJIJIOTPOIMHBIC BUJAOU3ZMCHCHUA», <GKECCTKOCTDH
BOJIBI», «BPEMEHHAs KECTKOCTh BOJBI», «IIOCTOSTHHAS )KECTKOCTh BOABI», «00IIask dKECTKOCTh BOIBIY;

JlaBaTh XapaKTEPUCTUKY XUMUYECKUX 3JI€MEHTOB-HEMETAIIOB (BOJOPO/IA, TaJIOT€HOB, KUCIOPO/a, Cepbl, a30Ta, pocdopa, yriepoaa, KpeMHUS) [0 UX

nonockeHnto B Ilepuoanueckoit cucrteme xumuueckux anemeHtoB JI. M. MenneneeBa (XuMUYecKUM 3HAK, MOPSAKOBBIA HOMEp, MEPHUOJ, TpYIIa,



MOArpYyMIa, OTHOCUTENbHAs aTOMHAas Macca, CTpPOEHHE aToMa (3apsil sapa, YHCIO MPOTOHOB M HEUTPOHOB B sape, oOIllee YHCIO 3JIEKTPOHOB,
pacrpenieneHre 3JIeKTPOHOB MO 3JIEKTPOHHBIM CIIOSIM), TIPOCTOE BEIIECTBO, (OPMYia, HA3BaHWE M TUIl BBICIIETO OKCHIA W THAPOKCHAA, popMyna H
XapakTep JIETy4ero BOJOPOJIHOTO COeTMHEHHNS);

Ha3bIBaTh COEAMHEHUS] HEMETAJIOB M COCTABJIATh UX (hOPMYJIbl IO HA3BAHMUIO;

XapaKTepu30BaTh CTPOEHUE, 001IMe (PrU3NIeCKre U XUMUUECKHE CBOMCTBA MTPOCTHIX BEIIECTB-HEMETAIIJIOB;

OOBSCHATh 3aBUCUMOCTb CBOMCTB (MJIM NpPEJCKAa3bIBaTh CBOMCTBA) XMMHUYECKHX JJIEMEHTOB-HEMETAJIOB (paanyc, HEMEeTa/NIMYeCKue CBOMCTBa
HJIEMEHTOB, OKHCIIUTEIHbHO-BOCCTAHOBUTEIBHBIE CBOMCTBA 3JIEMEHTOB) M O0pa3yeMbIX MMH COEIMHEHHH (KHCIOTHO-OCHOBHBIE CBOMCTBA BBICIINX
OKCHJIOB U THUIPOKCHIOB, JIETYUYUX BOJOPOAHBIX COCIMHEHUH, OKUCIUTEIHbHO-BOCCTAHOBUTENIbHBIE CBOWCTBA) OT MoJjiokeHHs B [lepuonndeckoit
cucrteMe xumudeckux 3nemeHToB [I. 1. Menneneesna;

OIUCBIBATh OOIME XUMUUYECKUE CBOMCTBA HEMETAJIIOB € IOMOILBIO €CTECTBEHHOT'O (PYCCKOI'O MJIM POJIHOTO) SI3bIKA U SI3bIKA XMMMU;

COCTaBJISITh MOJIEKYJISIPHBIE YPAaBHEHUS PEAKLMH, XapaKTEpU3YIOIIMX XUMHUYECKHE CBOMCTBA HEMETAJUIOB U UX COEAMHEHHUH, & TAK)KE BJIEKTPOHHBIE
YpaBHEHUS ITPOLIECCOB OKUCIEHUSA-BOCCTAHOBIICHNUS;

YPaBHEHMS IEKTPOIUTUYECKOM TUCCOLUAINN; MOJIEKYISpHBIE, TOJIHBIE M COKPAILIEHHbIE HOHHBIE YPaBHEHUS PEAKIUN C yUaCTHEM 3JIEKTPOJIUTOB;
yCTaHaBJIMBaTh IPUYUHHO-CIIEICTBEHHBIE CBA3M MEX/1y CTPOEHUEM aToOMa, XMMUYECKOH CBSI3bI0, TUIIOM KPUCTAIJIMUECKONW PEIIETKH HEMETAJIIIOB U X
COCIMHEHUH, nX 00UMMH GU3NIECKUMHU U XUMUIECKIMH CBOWCTBAMH;

OIMCHIBaTh XUMHUYECKHE CBOMCTBA BOJOPOJA, TAJOT€HOB, KHCIOPOAA, Cephl, a3ora, ¢ocdopa, rpadura, anMasza, KpeMHUS M UX COCIUHEHUH C
MIOMOILBIO €CTECTBEHHOT'O (PYCCKOT0 WIIM POAHOTIO) sI3bIKA U S3bIKA XUMUH;

OIUCBIBATh CIIOCOOBI YCTPAHEHUS KECTKOCTH BOJIbI M BBIIOJIHATH COOTBETCTBYIOIIUN UM XUMUYECKUNA IKCIIEPUMEHT;

BBIMOJIHATH, HA0JII01aTh U ONMUCHIBATh XMMHUYECKHM SKCIIEPUMEHT 10 paclO3HaBAaHUIO HOHOB BOJOPOJa U aMMOHMS, cylb(daTt-, kapOoHaT-, CUJIMKAT-,
dbocdat-, xmopua-, OpoMuI-, HOIUI-UOHOB;

9KCIIEPUMEHTAIIBHO HUCCIIEI0BaTh CBOMCTBA METAJIJIOB U UX COEIMHEHNUH, pellaTh SKCIIEPUMEHTAIIbHBIE 3a1a4t 110 TeMe «Hemerauiby;

OIUCBIBATh XUMHUYECKHUI SKCIIEPUMEHT C IOMOIIBI0 €CTECTBEHHOI'O (PYCCKOTO MIIM POAHOTO) SA3bIKA U S3bIKA XUMUH;

IIPOBOJUTH PACUETHI 10 XUMUUECKUM (POPMYJIaM U YpPaBHEHUSM PEAKIUMH, IPOTEKAIOLIUX C yYaCTHEM HEMETAJJIOB U MX COEAMHEHHH.

MeTanpenMeTHme PeE3yabTaThl Oﬁy‘leHI/Iﬂ



Yyamuiics 10JIKeH ymems:

OpPraHU30BBIBATH YUYCOHOE B3AMMOICHCTBHE B IPyIIIE (pacpeesiaTh POJIH, JOTOBAPUBATHCS APYT C IPYrOM U T. 11.);

MPEIBUIETh (MPOTHO3UPOBATH) MOCIECTBUS KOJJIEKTUBHBIX PEIICHUM;

MOHUMAThH IPUYUHBI CBOETO HEYCIeXa U HAXOJUTh CIIOCOOBI BHIXOA U3 3TOM CUTYAIINU;

B JHMAJIOTe C YUUTEJIEM YUYHUThCS BbIPAOAThIBATh KPUTEPHUH OIICHKU M OMPENENsTh CTENEHb YCHEIIHOCTH BBIMOJHEHHs CcBOeH paboThl U paboThl BCeX,
HCXOJIs M3 UMCIOIINXCS KPUTSPUEB, COBEPIICHCTBOBATH KPUTEPUH OIEHKHU U TOJIH30BATHCS UMH B X0JI¢ OIICHKH M CAMOOIICHKH;

OTCTauBaTh CBOKO TOUKY 3PEHUS, apTyMEHTUPYS €€;

MOATBEPKIaTh ApTyMEHTHI (DaKTaMu;

KPUTHYHO OTHOCUTBHCS K CBOEMY MHEHHUIO;

CIIyIIaTh APYTUX, NBITATbCA IPUHUMATD JPYTYIO TOUKY 3pEHHSI, ObITh TOTOBBIM U3MEHUTH CBOIO TOUKY 3PEHUS;

COCTaBIIATH pedepat 1o onpeneneHHoON dhopme;

OCYILECTBISITH KOCBEHHOE Pa3ICIUTEIbHOE JOKA3aTEIbCTBO.

Tema 4. IlpakTukym 2. CBoiicTBa coeJUHEHU HEMETAJLJIOB (3 1)

1. Pemenue sxcnepuMeHTanbHbIX 3a1a4 1o Teme «l[lonrpymnna ramorenosy. 2. Penenne skcnepuMeHTalIbHBIX 3a1a4 1o Teme«lloarpynmna kucinopoaay.
3. Pemenne skcriepuMeHTaIbHBIX 3a7ad o Teme «[loarpymma azoray. 4. Pemenune sKciepuMeHTANBHBIX 3a1a4 1mo teme «lloarpynma yrieponay. 5.

[Tomry4yenue, coOnpaHue U pacrio3HaBaHHE I'a30B.

IIpenmeTHbIE pe3ybTAThI 00yYeHUs

Yyamuiics 10JKeH yMems:

oOparraThcs ¢ J1abopaTOpHBIM 00OPYIOBAHUEM M HarpeBaTeIbHBIMU TPHUOOpPaAMU B COOTBETCTBUH C MPABHIIAMH TEXHUKH O€30MaCHOCTH;
Ha6JIIOILaTL 3a CBOMCTBAMU HEMETAJIOB U UX COQ,Z[I/IHGHI/Iﬁ " ABJICHUAMU, [IPOUCXOAAINIUMHU C HUMU,

OTHCHIBATh XUMUYECKHUI SKCTIEPUMEHT C MOMOIIBIO0 €CTECTBEHHOTO (PYCCKOTO MU POJIHOTO) SI3bIKA U A3bIKA XUMUH;

JieN1aTh BBIBOJIBI [0 pe3yJIbTaTaM MPOBEACHHOIO HKCIIEPUMEHTA.

MeTanpenMeTHme PeE3yabTaThl Oﬁy‘leHI/Iﬂ



Yyamuics 10JIKeH ymems:

OTIPENIeNIATh, UCXOS U3 Y4eOHOH 3a/1a4n, HEOOXOIUMOCTh UCIIOIB30BAHUS HAOTIONEHHSI MITH SKCIIEPUMEHTA.

Tema 5. O0061eHre 3HAHMIT 10 XHMHH 32 KYPC OCHOBHOIi IIKoJabL. (12 )

[lepuonuueckuii 3akoH u Ilepuoguueckas cuctema xumuyeckux snemeHToB Jl. . MenneneeBa. duznyeckuii cMbICI HOPSIAKOBOTO HOMEPA AJIEMEHTA,
HOMEpPOB TepuoJa U TPyNIbl. 3aKOHOMEPHOCTH M3MEHEHHs CBOICTB 3JIEMEHTOB U MX COEAMHEHUI B Iepuojax M rpylmnax B CBETE NPEeACTaBICHUH O
CTPOCHUH aTOMOB JIEMEHTOB.

3HayeHne MEePUOAMUYECKOro 3aKOHA. BUABI XUMHUECKUX CBS3€H M THIBI KPUCTAJUIMYECKHX PEIIETOK. B3auMOCBS3h CTPOCHHMS M CBOMCTB BEILIECTB.
Knaccudukanus XuMu4ecKux peakiuii o pa3IuyHbIM IpU3HAKaM (YUCIIO U COCTAB Pearupyromux 1 00pa3yromuxcs BeecTB; HaTuune

rpaHulbl pa3zena ¢as; TemIoBol A(PQeKT; N3MEHEHUE CTENEeHEeN OKUCIICHHsI aTOMOB; MCIIOJb30BaHME KaTajau3aTopa; HalpaBlICHHUE MPOTEKAHUS).
CKopocTh XMMHYECKHUX peakiMid M (akTopsl, Biausiomue Ha Hee. OOpaTUMOCTh XUMHUYECKUX PEAaKUUH M CIOCOOBl CMELIEHHS XHMUYECKOIo
paBHOBECHSI.

[IpocThie 1 croKHBIE BellecTBAa. MeTaibl U HeMeTasulbl. [ eHeTHueckue psibl MeTaia, HeMeTallla U epexoqHoro Metayuia. OKCUAbI U THAPOKCHIIBI
(ocHOBaHUs, KHUCIOTBHI, aM(pOTEpHble THAPOKCUIBI), cond. Mx cocrtaB, kiaccudukanus M oOHIMEe XHUMHYECKHE CBOMCTBA B CBET€ TEOPUH

BHCKTpOHHTquCKOﬁ Jucconuanuu.

JINYHOCTHBIE Pe3yJIbTATHI 00yYeHUs

VYuamuiics q0JKeH:

3HAMb U ROHUMAMb: OCHOBHBIC HCTOPUYECKHUE COOBITHS, CBA3aHHBIC C PA3BUTHEM XMMUHU U OOIIECTBA; TOCTHKEHHUS B 00JIACTH XMMHUH U KYJbTYPHBIC
Tpaguiuu (B 4aCTHOCTH, HAyYHBIC TPAJUIMH) CBOCH CTpaHbBI; OOMIEMHUPOBBIC JOCTIKEHHMS B OOJACTH XWMHH, OCHOBHBIC MPHUHIIUIBI W TMPaBHIIA
OTHOIIEHUS K MPUPOJIC; OCHOBBI 3JJ0POBOTO 00pa3a KU3HH U 370pOBbeCcOEpETaIOIINX TEXHOIOT HIA;

MpaBuJia MOBEACHHS B YPE3BBIUANHBIX CUTYAIUSIX, CBSI3aHHBIX C BO3JICHCTBUEM PA3IMYHBIX BEIIECTB; OCHOBHBIC MPaBa U 005S3aHHOCTU IpakJaHUHA (B
TOM YHUCJIE YYallerocs ), CBsI3aHHbIE C JIMYHOCTHBIM, IPO(ECCUOHATFHBIM U )KMU3HEHHBIM CaMOOIPEICTICHUEM;

COLIMAJIbHYIO 3HAUUMOCTb U COJIepKaHue Npodeccuil, CBSI3aHHBIX C XUMUEII;



UCNBIMBIEAMb. TYBCTBO TOPJIOCTH 32 POCCUUCKYI0O XMMHYECKYI0 HayKy U YBa)XKCHHE K MCTOPUM €€ PAa3BHUTH; YBAKCHUE U MPUHATHE JTOCTHIKECHUN
XUMHH B MHUpE; JII000Bb K IPUPOJIE; YBAKEHUE K OKPYKAIOLIUM (ydalUMCsl, YUUTEISAM, POJIUTENSIM U JIp.) — YMETh CIIYIIATh U CIbIIIATh MAapTHEPA,
MpHU3HABaTh MPaBO KaXKIOTO0 Ha COOCTBEHHOE MHEHHE, MPUHUMATh PEIICHHs C YY4EeTOM IMO3HIMKA BCEX YYAaCTHUKOB; UYBCTBO MPEKPACHOTO H
ACTETHUYECKUX YYBCTB Ha OCHOBE 3HAKOMCTBA C MUPOM BEILIECTB U MX MPEBPAILCHUI; CaMOYBaXEHHE U SMOIIMOHAIBHO-TIOJIOKHUTEITFHOE OTHOIICHUE K
ceOe;

npusnaeamsp: 1EHHOCTH 37J0POBbs (CBOETO U IPYrUX JI0/EH ); HEOOXOIUMOCTh CAMOBBIPAKEHHUS, CaMOpeaIH3aliK, COIIMATILHOTO IPU3HAHUS;
OCO3Haeamb.; TOTOBHOCTH (I/IJII/I HCFOTOBHOCTL) K CaMOCTOATCIIbHBIM MOCTYIIKAM U I[eflCTBHSIM, OTBCTCTBCHHOCTD 3a UX PE3YJIbTaThl; TOTOBHOCTH (I/IHI/I
HErOTOBHOCTB) OTKPBITO BBIPAKATh M OTCTAUBATh CBOIO MO3UIIMIO U KPUTHYHO OTHOCUTHCS K CBOMM TOCTYIIKaM;

npoA6AAmMYb: SKOJIOTHUECKOE CO3HAHHE; JT0OpOKEIaTeIbHOCTh, TOBEpHE M BHUMATEIBHOCTH K JIIOASIM, TOTOBHOCTh K COTPYIHUYECTBY U JpyxOe,
OKa3aHWIO0 TIOMOIIM TeM, KTO B HEW HYKJaeTcs; OOOOIICHHBIH, YCTOMYMBBIA W HM30MPATEIbHBIN IM03HABATEIBHBIM WHTEPEC, WHUIMATHUBY U
TM0003HATENILHOCTh B M3YYCHUH MUPA BEIIECTB M PEAKIINN; [EICYCTPEMICHHOCTh M HACTOMYHUBOCTD B IOCTHIXKEHUH IIEJICH, TOTOBHOCTH K MPEOIOJICHHUIO
TPYAHOCTEH; yOCKIECHHOCTh B BO3SMOXKHOCTH TTO3HAHHS TIPUPOJIbI, HEOOXOAMMOCTH Pa3yMHOT'O MCTIOIB30BAHUS JOCTHKEHUM HAYKH M TEXHOJOTHH JIJIst
pa3BUTHUS OOIIECTBA;

ymMemsb: YCTAaHABIUBAThH CBSI3b MEXKIY LIEJIbI0O M3YUYEHHUS XUMUU U TE€M, JJIS YEro OHa OCYHIECTBIISETCS (MOTHUBAaMH); BBIMNOJIHATH KOPPUTHPYIOIIYIO
CaMOOIICHKY, 3aK/IIOYAI0IIYIOCA B KOHTPOJIC 3a MPOUCCCOM H3YUYCHHA XMMHU U BHCCCHHUU H606XOI[I/IMLIX KOPPECKTUBOB, COOTBCTCTBYIOIIMX 3TallaM U
croco0aM M3y4eHHsI Kypca XMMUU; BBITIOJIHITH PETPOCIIEKTUBHYIO CAMOOIIEHKY, 3aKJIIOUAIOIIYIOCS B OIIEHKE MpOoIlecca U pe3ysibTaTa U3ydeHHUs! Kypca
XUMHUHU OCHOBHOM LIKOJIbI, OJIBEICHUU UTOTOB HA OCHOBE COOTHECEHUS LI U pe3ysIbTaTOB;

CTPOUTH KU3HEHHBIE U MPOQPECCHOHATbHBIE TIAHBI C YYETOM KOHKPETHBIX COLIMAbHO-UCTOPUYECKUX, MOJUTHUYECKHX M SKOHOMHYECKHX YCJIOBUIA;
0CO3HaBaTh COOCTBEHHBIC IICHHOCTH U COOTBETCTBHE MX

IMPUHHUMACMBIM B JXU3HU PCUICHUAM, BECTU AHWAJIOT HA OCHOBC pPaBHOIIPABHBLIX OTHOIIIEHUHA U B3aUMHOI'O YBAXKXCHUA, BBIACIATH HpaBCTBeHHLIfI ACIICKT
MOBEJICHHUSI U COOTHOCHUTH MOCTYIKH (CBOM M JAPYIHX JIOJAEH) U COOBITHS C MPUHATHIMH ATUYECKMMHM HOPMaMH; B MpejaesiaX CBOMX BO3MOXKHOCTEH

HpOTHBOﬂeﬁCTBOBaTL JIEHCTBUSM U BJIMSAHUAM, TIPCACTABIAIOIIUM YIpO3y KU3HU, 310POBLIO U 0e30MacHOCTH JTUYHOCTH.



TemaTHuyeckoe MIIAHUPOBAHME

Ne Koa-Bo Hara
n/n Tema ypoka 4acos o nany dDakr.
Beegenne. O0masi XapakTepucTHKa XMMHYECKHX 3J1eMEHTOB M XUMHUYecKHuX peaknmii. Ilepuoanyeckuii 3aKoH n
nepuoguvecKas cucreMa xuMudeckux 3jgemeHToB [I.U.Mennesneea. (10u.)
1. | XapakTepuCTUKaXUMHUECKOTO 3JIEMEHTa HA OCHOBAHUH €TO MOJIOKECHUS B 1
[Tepuonnueckoii cucreme /1. 1. Menaeneena
2. | CpoiicTBa OKCHUJIOB, KUCIIOT, OCHOBAaHUH U COJICH B CBETE TCOPUH DJICKTPOJIUTHUECKOM 1
JUCCOLMAIIMU U OKUCJICHUS-BOCCTAHOBIICHUSI
3. AMdoTepHBIE OKCHIBI U THAPOKCHIBI 1
4. | Ilepuoanueckuii 3axoH u [lepuoanueckas cucrema J{. 1. Menzeneesa B cBeTe y4eHHs O 1
CTPOECHHUH aToOMa
5. | Xumuueckasi OpraHu3alys UBOW U HEXKUBOM IPUPOIBI 1
6. | Kmaccudukamus XUMHYECKUX PEaKIui 10 pa3IMYHBIM OCHOBAaHUSAM 1
7. | [losiTHe O CKOPOCTH XUMHUYECKOHN PEeaKIIun 1
8. | KaranuzaTtopsl 1
9. O00011IeHNE U cUCTEMATH3aIM 3HaHUH 10 TeMe «BBenenne» 1




10.

Kountpoannas padora Ne 1 no teme «BBenenue»

Tema 1. Meraubl. (184.)

11. | IlomoxxeHnue 3nmemMeHTOB-MeTa/lIoB B Ileproanueckoii cucreme J1. M. Menneneesa u
0COOEHHOCTHU CTPOEHHUS UX
aToMoB. du3nueckue cBoicTBa MeTAIII0OB. CIUIaBBbI

12. | XuMuyeckue CBOMCTBA METANIOB

13. | Meramtsl B ipupoe. O0mme criocoOb! HX TOTyISHHS

14. | Pemenue pacueTHbIX 331a4 C MMOHATUEM MACCOBAs 00 8bIX00A NPOOYKMA

15. | IlonsiTHE O KOPPO3UU METAILIOB

16. | Lllemounble MeTasuIbl: 00IIAsE XapaKTEPUCTUKA

17. | CoennHeHus MEIOYHBIX METAIIJIOB

18. | lllenouyHo3eMenbHBIE METAIUIBL: OOIIAs XapaKTePUCTUKA

19. | Coenunenus meI09YHO3EMENbHBIX METAIIIIOB

20. | AmoMuHH — epexoIHbIN dNeMeHT. Du3ndeckne 1 XUMHIECKUE CBOMCTBA aTIOMUHHUS.
[TonmyueHnue ¥ mpUMEHEHHE ATIOMUHUS

21. | CoenvHEeHHs ATFOMHHUS — OKCHUJ U TUAPOKCHII, HX aM(OTEpHBIN XapakTep.

22. | lIpakTnyeckas padora Nel. OcymiecTBiaeHHE HEMOYKH XMMUYECKUX TPEBpaLCHUN

23. | Kenezo —anement VIl rpynmer mo6ouno# nmoarpymnmsl. usndeckue U XUMUIECKUE
cBoOKcCTBA *kene3a. HaxoxaeHue B mpupose.

24. | CoenuHenus xene3a +2,+3 WX KaueCTBEHHOE onpeseienue. [ eneTnueckue psiapl  Fe *

u




Fe®

25. | IlpakTuyeckasi padora Ne2. [losyueHue u CBOWCTBA COEAMHEHUI METAJIOB

26. | IlpakTuyeckasi padora Ne3
Pemienue skcriepuMeHTANIBHBIX 3a/1a4 HA paclio3HaBaHUE U TOTy4YeHHE COeTMHEHUN
METaJlJIOB

27. | O6o06eHne 3HaHui 10 TeMe «MeTallIbly

28. | KonrpoabHas padora Ne2 o reme «MeTauibh»

Tema 3. Hemeraswibl. (284.)

29. | OOmias xapaKTepUCTHKA HEMETAIUIOB

30. | Obume xuMHUYeCKHe CBOCTBAa HeMeTaJlJIoB. HeMeTalibl B IpUpoJie U CIIOCOObI X
TOJTyYCHHUS

31. | Bogopon

32. | Bona

33. | I'anorensl: o0m1as XxapakTepUCTHKA

34. | CoenuHeHns rajIOTEHOB

35. | [IpakTuyeckasi padora Ne4. Pemenne skCriepuMeHTAIBHBIX 3314 110 TEME
«Iloarpynma raJoreHoB»

36. | Kucmnopon

37. | Cepa, ee pu3nveKre U XUMUICCKHUE CBOMCTBA

38. | CoenuHeHus cepbl




39.

CepHaﬂ KHCJIOTa KaK 3JICKTPOJIUT U €€ COJIN

40. | Cepnas kucioTa Kak OKHCIUTENb. [lonydeHue u MpuMEeHEHHE CEPHON KUCTOTHI

41. | Ilpaktu4yeckasi padora NeS. PenieHue skciepuMEHTaIbHBIX 33]1a4 [10 TEMeE
«[loarpynmna kuciaopoga»

42. | A30t u ero cBoiicTBa

43. | Ammuak u ero coequHeHHs. COIM aMMOHUS

44, | Okcuasl a30Ta

45. | A30THas KUCJIOTa KaK AJIEKTPOJIUT, €€ MPUMEHEHUE

46. | A30THas KHCIIOTa KaK OKHCIIUTEINb, €€ TIOTyYCHHE

47. | ®octop. Coequnenus pocdopa. [lonarue o pochopHbIX yroOpeHUIX

48. | Yraepon

49. | Okcugsl yraepoaa

50. | YronpHas KucaoTa U €€ COJH.
JKecTkoCTh BOJIBI M CTIOCOOBI €€ yCTpaHeHUs

51. Kpemamii

52. CoeTMHEeHUS KPEMHUS

53. CunukaTHas IPOMBILIUIEHHOCTb

54, IIpakTuyeckasi padora Ne6. [loryuenue, coOnpanue U pacrio3HaBaHHE Ta30B

95. 0O600menue o reme «Hemeramibny




56.

KonTpoabnas padora Ne3 o reme «Hemeranmnb»

Tema 5. O00061IeHHEe 3HAHNT 0 XHMHH 32 KyPC 0CHOBHOI1 mKoJibl. [ToaroroBka k nrorosoii arrecranuu (OI') (124.)

o7. [Tepuonnueckuii 3akoH u [leprnonnueckas cucrema J[. . Menneneesa B cBeTe TEOpUU 1
CTPOEHHsI aToma
58. 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB AJIEMEHTOB U UX COSAMHEHUI B IEPHOAX U 1
rpyImax B CBETE MPEICTABICHUA O CTPOSHHH aTOMOB SJIEMEHTOB. 3HAUCHUE
Ilepuoanueckoro 3aKoHa
59. Byl XUMHUECKHX CBS3€H U THUMBI KPUCTAIUTHUECKHUX PELIETOK. 1
B3anmocBsI3b CTPOCHUS ¥ CBOMCTB BEIICCTB
60. Knaccudukanus XuMU4ecKUX peakifii o pa3IuvHbIM IPU3HAKaM. 1
61. CKOpOoCTh XUMHUYECKUX peaKLni 1
62. | duccouuanus 3JIeKTPOIUTOB B BOAHBIX pacTBOpax. MIOHHBIE ypaBHEHUS PEaKIIHiA. 1
63. OKHCIUTETFHO-BOCCTAHOBUTEIIHHBIC PEAKITHH. 1
64. Knaccudukanus HEOpraHMYECKUX BEIIECTB 1
65. CBoiicTBa HEOPTaHUYECCKUX BEIIECTB 1
66. I'enernueckue pspl MeTaia, HEMETala ¥ IEPEX0JHOT0 MeTasula 1
67. Tpenunr-rectupoBanue o Bapuantam OI'D mpoNUIbIX JIET U 1eMOBEPCUH 1
68 Kontposbnas padora Ne4. 1




Onucanue yqeﬁl-[O-MeTOIll/l‘leCKOFO H MaTCPUHAJIBbHO-TEXHUYECKOI'0 odecrneyeHus

Yu4eOHOo — MeTOAUUYECKOE 00ecTeueHne

1. IlpumepHas mporpaMma OCHOBHOT'O 00IIeTo 0Opa3oBaHus M0 XUMUH (0a30BbI YPOBEHB);

2. Astopckas mporpamma O.C.I'aGpuensina, coorBercTByromias OenepansHomy ['ocymapcTBeHHOMY 00pa30BaTeIbHOMY CTaHIAPTY OCHOBHOTO

ob1iero o0pa3oBaHus U AomylieHHas MuHucTepcTBoM obpa3zoBanus U Hayku Poccuiickoit deneparuu (O.C.I'aGpuensu [Iporpamma Kypca Xumuu

st 8-9 kimaccoB obmeo0pa3zoBarenbHbIX yupexaenuit / O.C.I'abpuensn. — M.: Ipoda, 2012r.).

3.YueOnuk .O. C. I'abpuensH. Xumus. 9 knacc.—7-e uzn.,ucnp.- M.:JIpoda, 2019.- 319, ui.- (Poccuiickuii yaeOHUK).

4.H. C. [1aBnoBa. KonTponsHbie 1 caMmocTosiTebHbIE paboThl o xumun K yueonuky O. C. 'abpuensna «Xumus.9 kmace» .M.: «Ox3amen» 2015

5. 'abpuensn O. C., Octpoymos . I'. HacronbHast kaura yuutens. Xumus. 9 k 11.: Metoguueckoe nocobue. — M.: poda, 2010r

6. Xumust. 9 k 1.: KonTpoasHbie B mpoBepouHbie paboTsl kK yueOHuKy O. C. I'abpuensna «Xumus. 9 / O. C. I'abpuensn, 1. H. bepeskun, A. A.

VYmaxkosa u ap. — M.: Ipoda, 2009r.

7. I'abpuensn O. C., OctpoymoB /. I'. 3yuaem xumuro B 9 k i1.: Jlunaktuueckue matepuaisl. — M.: bauk mutroc, 2009r.

8. IN'abpuensu O. C., SmykoBa A. B. Pabouas tetpans. 9 k 1. K yueonuky O. C. I'abpuensna «Xumus. 9». — M.: Ilpoda, 2019r.

9. I'abpuensn O. C., BockoOoitnukosa H. I1. Xumus B Tecrax, 3amayax, ynpaxsHeHusx. 8— 9 kia.— M.: Ipoda, 2009r.
MaTepuajabHO-TeXHHYECKOE 0fecreveHmne:
Yueonwvie nocooun na newammnoii ocrnoge

B npomecce o0ydeHuss XUMHH HUCTONB3YIOTCS CIEAYIOIIME TaOJUIBI TMOCTOSHHOTO SKCHOHUpOBaHMs: «lleproanyeckas cucTteMa XHMHYECKUX

anemenToB JI.W. MenzeneeBay», «Tabmuia pacTBOPUMOCTH KHCIIOT, OCHOBAaHUMN U COJIEH».

Jnist oGecrieueHns 6e30MacHOro Tpyaa KaOMHETe XUMUHM UMEETCA:
® TPOTUBOIIOKAPHBIA HHBEHTAPH ;
® amnTedka ¢ HAOOPOM MEIMKaMEHTOB M MEPEBSI30YHBIX CPEJICTB;
® UHCTPYKIMSA IO NpaBUiIaM 0€30MaCHOCTH TPy I 00ydaromuxcs ;

e )KypHaJl perucTpalliy MHCTPYKTa)Ka IO MpaBuiiaM 0€30IacHOCTH Tpy/a.



Hamypanvnuvie 06vexkmul.

KOJIJ'ICKI_II/II/I MHHCPAJIOB U I'OPHBIX MOPOA, METAJIJIOB U CIIJIABOB, MUHCPAJIbHBIX y,[[O6pCHPII>i, I1acTMacC, KaydyKoB, BOJIOKOH U T. .

Mooenu. B npenoiaBaHuM XMMHUHU UCTIOJIb3YIOTCS MOAETH KPUCTAJUIMYECKHUX PEIIETOK aiaMasa, rpadura, cepsl, pochopa, okcuna yraepoga(ly), mo-

BapEHHOM COJIH, JIbJIa, HO/a, JKeJe3a, MeI1, MarHusi, Ha0OpbI MOJIeNIel AaTOMOB JIJIsSI COCTaBJICHUS IIAPOCTEPIKHEBBIX MOJIEIICH MOJICKYII.

Xumuueckue peaxmugol, Xumuyeckas 1a00pamopHas nocyoa, annapamsl U npubOpsvl HAX00AMCS 8 1AOOPAHMCKOU KOMHAme.



