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IMosicHuTEeNLHASA 3alIHCKA

PabGouass mporpamma cocTaBieHa B COOTBETCTBUU C TpeboBanusMu DenepalibHOTO
rOCy/IapCTBEHHOIO0 00pa30BaTEIbHOTO CTaHAAapTa OCHOBHOTO 0OOLIEro oOpa3oBaHHsl BTOPOIO
nokosieHusi, [IpuMepHONl mporpamMmbl OCHOBHOTO 00IEro oOpa3oBaHMs [0 XUMHUU M aBTOPCKOU
[IporpamMMmel kypca xumun Ajis 8-9 kiaccoB o011e00pa3oBaTeIbHbIX yupexkaeHui (0a30BbIil ypOBEHb)
O.C. T'abpuensna (2012 roma). Hacrosiimass mporpamMma yduThIBaeT pekoMeHnanuu I[IpumepHoit
MIPOrpaMMbl 10 XUMHUU JJISi OCHOBHOM IIKOJIBI.

PaGouass mporpamma 1Mo XUMHH: KOHKpPETH3UpYeT MonoxeHus DyHIaMEHTaIbHOIO sjapa
coJiep>KaHusl O0YUYEHHS] XUMHH C YYETOM MEXIPEIMETHBIX CBA3CH yuyeOHBIX MPEIMETOB €CTECTBEHHO-
HAy4YHOTO LHUKJIA; OMpeNesieT MOCIeA0BaTeIbHOCTh U3YUEHUS eIUHUI] COIePKaHUS 00YUCHUS] XUMHUU
u (opMmupoBaHus (pa3BUTHA) OOIMMX YYEOHBIX M CHEHU(PUUCCKUX IPEAMETHBIX YMEHHM; IaeT
OPUEHTHUPOBOYHOE paclpesiesieHne y4eOHOro BpEMEHH 10 pa3jiesiaM U TeMaM Kypca B MOJAIbHOCTH
«HE MEHee.

CogepxaHuie MporpaMMbl HaIlpaBJIEHO HAa OCBOCHUE 3HAHMN U Ha OBJIAJICHUE YMEHHSIMH Ha
0a30BOM ypoBHE, yTO cooTBeTCTBYeT OOpa3oBarenbHOM nporpaMme mkosibl. OHa BKIIIOYAET BCE TEMBI,
MpelyCMOTpeHHbIE (heiepaabHbIM TOCYJapCTBEHHBIM 00pa30BaTeNIbHBIM CTaHAAPTOM OCHOBHOI'O
o01iero 06pa3oBaHus MO XUMHUH U aBTOPCKON ITpOrpaMmoii yaeGHoro Kypca.

[Iporpamma  kypca  «XuUMHUH»  TIOCTPOEHa Ha  OCHOBE  CIHUPAIbHOM  MOJEINH,
MpelycCMaTPUBAIOIIEH TMOCTENEHHOE pa3BUTHE U YIIyOJeHHE TEeOPEeTUUYECKUX MpeACTaBICHUN Npu
JTUHEIHOM 03HAKOMJICHUU C SMIIMPUYECKUM MaTEpPHAIOM

B mpenmerax ecrecTBEHHO-MAaTEMaTHYECKOIO IMKJIA BEAYIIYIO POJIb UTPAeT MO3HaBaTellbHas
NEesTeNIbHOCTh U COOTBETCTBYIOIIME €il IMO3HABaTelIbHbIE yueOHbIe JeHCTBUSA. B cBI3M ¢ 3TuUM
OCHOBHBIMU LIeJIAMH 00yUYeHHs] XMUH B OCHOBHOMH IIKOJIE SIBJISIOTCS:

1) dopmupoBanue y oOydarolmuxcs YMEHHUS BUIETh M TMOHMMAaTh IEHHOCTh 0Opa3oBaHUS,
3HAYUMOCTb XMMHUYECKOTO 3HAHUS ISl KaXKJIOTO YelIOBEeKa HE3aBUCHUMO OT €ro mpodecCHOHATbHON
NesTeNbHOCTH, YMEHUsl pa3ian4darh (akThl U OLEHKHU, CPAaBHUBATH OIICHOYHBIC BHIBOJIBI, BUAETH HX
CBS3b C KPUTEPUSIMH OLIGHOK M CBSI3b KPUTEPUEB C OIpPENEJICHHOW CHCTEMOM IEeHHOCTEH,
dbopMynupoBaTh 1 000CHOBBIBATH COOCTBEHHYIO MO3HUILIUIO;

2) dbopMupoBaHue y OOyYarOMIMXCs IEIOCTHOTO MPEACTABICHUS O MHUPE U POJIM XUMHU B
CO3/IaHUU COBPEMEHHOW €CTeCTBEHHO-HAYYHON KapTUHBI MHUPA; yYMEHUS OOBSICHATH OOBEKTHl U
MIPOLIECCHI OKPYKAIOIIEH AEHCTBUTETBHOCTH — MPUPOTHON, COUMATBHON, KyIbTYPHOU, TEXHUYECKOM
CpelIbl, UCTIONB3YS AJISl 3TOT0  XUMUYECKUE 3HAHMUS;

3) mnpuoOpereHue OOYdYAIOIIMMUCS OMBITA PA3HOOOpPA3HON MAESITENTbHOCTH, MO3HAHUS U
CaMOIIO3HAHUS; KIIIOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHTHOCTEH), MMEIOUINX YHHUBEpPCAIbHOE
3HAYEHHUE AJI1 PA3NUYHBIX BUJOB JIEATEIHHOCTHU: pEIIeHUs MpoOieM, MPUHATUS PEIIeHUH, MOUCKa,
aHanmM3a W 00paboTku wuH(OpManMKU, KOMMYHUKATUBHBIX HABBIKOB, HAaBHIKOB H3MEPEHUH,
COTPYJIHUYECTBA, O€30MAaCHOT0 OOpAIEHHS C BEIECTBAMH B IIOBCETHEBHOM KU3HHU.

3agauamu u3yyeHus yueOHOro npeamera « XUMHUS» SBISIOTCS:

yuyeOHble:  (QopMHpOBaHHME  CUCTEMbl  XMUMHYECKMX  3HAaHMH  KaKk  KOMIIOHEHTa
€CTeCTBEHHOHAYYHOU KapTHUHBI MUDA;

pa3BHUBAaIOIIHeE: PA3BUTHE JIMYHOCTU OOYYAIOUIUXCS, UX HHTEIUIEKTYalIbHOE MU HPABCTBEHHOE
COBEpIICHCTBOBaHUE, (OPMHUpPOBAHHE Yy HHUX TYMAHHUCTUYECKUX OTHOIICHUW M IKOIOTUYECKU
11e71ecO00Pa3HOr0 MOBEACHHS B OBITY U B TPYIOBOM IESTENBHOCTH;

BOCHUTATebHbIE: (QOPMUPOBAaHHME YMEHUU Oe30macHOro oOpalleHus ¢ BelecTBaMH,
UCIOJIb3YEMBIMU B TIOBCEIHEBHOH >KM3HU; BBIpa0OTKAa MOHMUMAHUS OOIIECTBEHHONW MOTPEOHOCTH B
pa3BUTHUU XUMUH, a TakkKe (POpMHUpPOBaHHE OTHOIICHHS] K XUMHUU KaK K BO3MOKHOUM obmactu OymyIiei
MPAKTUYECKON JAESITETLHOCTH.

O01mas xapaKkTepucTHKA Y4eOHOro npeamera « XuMus»

B cootBerctBun ¢ ®enepanbHBIM TOCYAapCTBEHHBIM 00pa30BaTEeNbHBIM  CTaHIAPTOM
OCHOBHOTO 00111eT0 00pa30BaHMs y4yalluecs TOJDKHBI OBIAJETh TAKUMH MTO3HABATEIBHBIMU YUSOHBIMU
JNEUCTBUAMH, Kak yMeHUe (HOpMyIUpoBaTh MpoOIEeMy W TUIIOTE3y, CTAaBUTh LIETU U 33aJa4d, CTPOUTH
TUTAaHBl JIOCTIDKEHUS IeNiel M pelleHUs TOCTaBICHHBIX 3a/lad, MPOBOIHWTH SKCIIEPHUMEHT U Ha €ro
OCHOBE JIeTIaTh BBIBOJIBI 1 YMO3aKIIFOUEHUS, TIPEJCTABIIATh UX U OTCTAUBATh BOIO TOUKY 3peHusi. Kpome
3TOrO, YydYalluecs JOJDKHBI OBJIAJeTh TpPUEMaMH, CBS3aHHBIMH C ONpEJCICHUEM TOHSATHH:
OTPaHUYUBATh MX, OINHUCHIBATh, XapaKTEepPH30BaTh WU CpaBHHUBaTh. (ClEIOBAaTENbHO, MPU HIYUYECHUU
XUMHH B OCHOBHOM IIIKOJI€ y4aliuecs JOJKHBI OBIaIeTh YUeOHBIMU JIEHCTBUSIMH, MTO3BOJISIFOIIMMH UM
JOCTUYb TMYHOCTHBIX, MPEMETHBIX U METANPEAMETHBIX 00pa30BaTeNbHbBIX PE3yIbTATOB.



IIpennaraemasi mporpaMma 1o XMMHHM PacKpbIBaeT BKJIaJ Y4EOHOIo IpeaMeTa B JTOCTHKEHUE
1eJiell OCHOBHOTO 00IIero o0pa3oBaHHs M ONpeNeiseT BaKHEHIIUE coJepKaTelabHbIE JIHHUH

npeaMerTa:

BeIleCTBO — 3HAaHUS O COCTaBE M CTPOCHUU BEIIECTB, WUX BAKHEUIINX (DU3MYECKHX U
XHMHYECKHUX CBOMCTBAX, OMOJIOTHYCCKOM JICHCTBHH;

XUMHYeCKasl peakuuss — 3HAHUS OO0 YCIOBUSIX, B KOTOPBIX MPOSBIAIOTCS XUMHUYECKHE
CBOMCTBA BEIECTB, CIIOCO0AX yNpaBICHUS XUMUYECKUMH TIPOLIECCAMU;

NpUMeHEeHHe BelleCTB — 3HAHUS M ONBIT MPAKTUYECKOM JESATEIbHOCTH C BEIECTBAMH,

KOTOpblE Haubosiee YacTo YHOTPEONAIOTCS B IOBCEAHEBHOM JKM3HM, LIMPOKO HCIIONB3YIOTCA B
MIPOMBIIIJICHHOCTH, CETbCKOM X03SICTBE, HAa TPAHCIIOPTE;

SI3BIK XMMHMM — CHCTEMa Ba)KHEHIINX TOHATHA XUMHA W TEPMHUHOB, B KOTOPHIX OHH
OIMCHIBAIOTCS, HOMEHKJIATypa HEOPraHMYECKUX BEIIECTB, T. €. WX Ha3BaHHs (B TOM 4HCIE H
TPUBHAJIbHBIC), XUMHUYECKHE (OPMYJIBI U YpPaBHEHHS, a TaKXkKe MpaBwia MepeBoja MHPOpMaLUU C
€CTECTBEHHOTO sI3bIKa Ha S3BIK XMMUHU M 0OpaTHO.

[Tpu oTOope conep:kanus, KOHKPETUIUPYIOILIETO POrPaMMy, YIUTHIBAJIOCH, YTO TIepe1 0OLIM
o0pa3oBaHWEM HE CTOUT 3ajada MpPo(ecCHOHAIBHON MOATOTOBKH OOYYAIOMIMXCS. JTO OIMPEACITUIO
MOCTPOCHHE Kypca Kak OOMIEKYJIbTYpHOTO, HANpaBJICHHOTO, MPEXIE BCEro Ha (OPMHPOBAHUE U
pa3BUTHE MHTEpEca K U3YUYCHUIO XMMHUH. YUTE€Ha OCHOBHAsE OCOOCHHOCTH MOJIPOCTKOBOTO BO3pacTa —
HayYajlo Mepexoja OT JETCTBA K B3POCIOCTH, KOTOPBIH XapaKTepU3yeTCsl pa3BUTHUEM IO3HABATEIbHON
cepsl.

Ha stane ocHOBHOTO 00IIEro cpeiHero oOpa3oBaHMs MPOUCXOIUT BKIIIOYCHHUE O00YJarOIIUXCs
B TPOCKTHYIO H HCCIIEJOBATEIbCKYIO JESTEIbHOCTh, OCHOBY KOTOPOH COCTaBJISIFOT TakKue
YHHUBEpCaJbHbIE ydeOHbIE NIEHCTBHS, KaKk yMEHHE BHUACTH MPOOJIEMBI, CTaBHTh BOIPOCHI, Kiac-
cupuIUpoBaTh, HAOMIONATh, TNPOBOAUTH OKCHEPUMEHT, JejaTh BBIBOABI M  yMO3AKIIOUEHUS,
OOBSICHATH, JOKA3bIBaTh, 3AIMIIATH CBOH HJIEH, 1aBaTh OomnpeaeicHus MoHATHAM. Cro/ia )K€ OTHOCSATCS
NpUEMBI, CXOJTHBIE C OTIPENIEICHUEM MOHIATUN: OIMCAHUE, XapaKTEPUCTHKA, Pa3bsiCHEHHE, CPAaBHEHHE,
paznmuyenne. @OpMUPOBaHHNE STUX YHUBEPCATIBHBIX YI€OHBIX JACHCTBUIA HAUMHACTCS eUIé B HAYaJIbHOU
IIKOJIE, a B KYpCe XUMHUHU OCHOBHOM IIIKOJIBI TPOUCXOIUT MX PAa3BUTHE M COBEPIICHCTBOBaHUE. B cBs3n
C OTHM pE3epBHBIC Yachl IUIAHUPYETCS HCIONB30BaTh Ha (OPMUPOBAHHE W PA3BUTHE YMEHUI
MIPOEKTHOM W HCCIIEIOBATENILCKON JEATENbHOCTH, YMEHHE BUAETH IMPOOJIEMBI, JeNaTh BBIBOABI U
YMO3aKITIOYCHHUSI.

MecTo yueGHOro npeaMera B y4eGHOM IIaHe

OCOOCHHOCTBIO  COJEpPIKaHHUS Kypca «XHMHS» SBISIIOTCA TO, YTO B 0a3MCHOM y4eOHOM
(oOpa3oBaTenbHOM) IUTAHE OTOT MOPEAMET TMOSBJISETCS IOCIACAHUM B PSIAy  H3Y4EHHUS
€CTeCTBEHHOHAYYHBIX AMCUUIUIMH. [laHHAas HEoOXOIMMOCTh  OCBOCHHS OOBSCHSETCS TeM, YTO
IIKOJPHUKH  JIOJDKHBI ~ 00JIaJiaTh HE  TOJIBKO  OMNpPENEeNeHHBIM  3allacoM  MPEIBapUTEIbHBIX
€CTeCTBEHHOHAYYHBIX 3HAHWH, HO M JIOCTATOYHO XOPOIIO Pa3BUTHIM aOCTPAKTHBIM MEIIIJICHUEM.
YdammMucst yKe HaKOIUICHbI 3HAHHWS IO CMEXHBIM JAMCHUIUIMHAM IMKJIA: OHONOTWH, (U3HKH,
MaTeMaTHKH, reorpadun, chopMUpOBAINCE YMEHHS aHAJTH3UPOBATh, BECTH HAOIIOJICHNUS, CPABHUBATH
00BEKTHI HAOTIOJICHUSI.

B cooTBeTcTBHM ¢ y4eOHBIM IUTAHOM Ha M3y4YeHHE XUMHH B 8 Kilacce OTBOJHUTCSA 3 dYaca B
Hezemnto, 105 yacoB B roa, B 9 kacce oTBOAMTCA 2 yaca B Henento, 70 4acoB B roj, pyu HOPMaTUBHOM
MPOJIOJKUTENIBHOCTH  yuyeOHOro roaa 35 ydeOHBIX HeAelb. B COOTBETCTBHUU CO CJIOXKUBIICHCS
MIPaKTUKOM OpraHu3aluyi OCHOBHOTO 001Iero o0Opa3zoBaHus B 00pa30BaTeNbHbIX YUPEKICHUAX 00IIEro
o0pa3oBaHus peajbHas MPOJIOKUTEIIBHOCTh YUeOHOTO Tola MEHBIIIE HOPMAaTUBHOM M COCTaBIsIeT 34
yueOHble Heenu. TakuM oOpa3oMm, BpeMmsi, BblaensieMoe padounMy yuyeOHBIMU IJIaHaMU Ha U3Y4€HHE
XUMHH B 8 KJacce Ha npakTuke paBHo 102 dacam, 9 kiacce Ha mpakTHKeE paBHO 68 yacam.

C yuyeroM HEW30SKHBIX TOTeph Y4YEOHOTO BPEMEHH, BBI3BIBAEMBIX Pa3TUYHBIMU
OOBEKTHBHBIMH TIPUYMHAMH, & TaK)K€ HEOOXOIUMOCTH BBIIEJICHUS OMOJHUTEIFHOTO BPEMEHH Ha
M3ydeHHE OTIENbHBIX BONPOCOB Kypca XHMHH TIPOTPAMMOM TPEIYCMOTPEH OONbIION 00BEM
PE3EPBHOTO BPEMEHHU - 6 4acoB.

Pe3yabTaThl 0CBOEHHS Kypca XUMHH

[Ipn wm3ydeHWM XWUMHUU B OCHOBHOM IIKOJE OOECIEYMBACTCA OCTHIKEHUE JIMYHOCTHBIX,
METaIPEeAMETHBIX B IIPEIMETHBIX PE3yJbTaTOB.
JInyHOCTHBIE:

® B IIEHHOCTHO-OPUEHTAIMOHHON c(hepe — YyBCTBO FOPJAOCTH 32 POCCUMCKYIO XUMHUYECKYIO
HayKy, TYMaHU3M, OTHOIIIEHHUE K TPY1y, LE€JIEYCTPEMIEHHOCTD;



e (opMHUpOBaHME IIEHHOCTHU 3/J0POBOTO U OE30MaCHOTO 00pa3a JKU3HU; YCBOCHHUE MPaBUII
WHIUBUAYAIBHOTO M KOJIJIEKTUBHOTO 0€30MacHOTO MOBEACHUSI B UpE3BbIUAHHBIX CUTYAIUSX,
YIPOXKaOLUX )KA3HU U 3J0OPOBBIO JIIOACH;

® B TPYI0BOH chepe — roTOBHOCTh K OCO3HAHHOMY BBIOOPY JalbHEMHIIeH 00pa3oBaTeabHOM
TPaeKTOPUH;

® B [I03HABATEIbHON (KOTHUTUBHOW, MHTEIICKTYaTbHOW) chepe — yMEHHUE YIPABISATH CBOCH
II03HABATEIILHON JEATEIbHOCTBIO.

e (opmupoBaHHE OCHOB OKOJIOTMYECKOH KYJIbTYPbl, COOTBETCTBYIOIIEH COBPEMEHHOMY
YPOBHIO  JKOJIOTMUECKOTO  MBIIIJIEHUS, Pa3BUTUE ONbITA SKOJIOTMYECKH OPUEHTUPOBAHHOU
pedIeKCHBHO-01IEHOYHON M MIPAKTHYECKOW JIEATETBHOCTH B KU3HEHHBIX CUTYalLlUsX;

MeTanpeamMeTHbie:

® yMEHHE CaMOCTOSITEJIBHO OIPENEINIAThH e CBOEro O0Y4YEHHUs, CTaBUTh U (POPMYyITUPOBATH
st ceOst HOBBIC 3a/aud B y4€0e M MO3HABATEIbHOW NEATENbHOCTH, Pa3BUBATh MOTUBBI M MHTEPECHI
CBOEH MO3HABATEIbHOMU JESATEIbHOCTH;

® YMEHHME CaMOCTOSTEIIBHO IUIAHMPOBAaTh IIyTH JOCTHIKEHHS LeJIed, B TOM 4YHUCIE
aJIbTEpHATHBHBIC, OCO3HAHHO BBIOMpaTh Hambosiee APPEKTHUBHBIE CHOCOOBI pEHICHUS YYEOHBIX H
MI03HABATEJIbHBIX 3371a4;

® YMEHHE COOTHOCUTb CBOM JEHUCTBUS C IUIAHUPYEMBIMH pPE3YyJIbTaTaMH, OCYIIECTBIIATH
KOHTPOJIb CBOCH JESATENLHOCTH B MPOIlEcce NOCTHXKEHUS Pe3yibTara, OpeaesaTh Clloco0bl AeiCTBUN
B paMKax IPEAJIOKEHHBIX YCIIOBUN U TpeOOBAaHUMN, KOPPEKTUPOBATh CBOU JEUCTBHSI B COOTBETCTBHH C
M3MEHSIOIIENCS CUTYallUEeH;

e YyMEHHE OIICHWBAaTh MPABHJIBHOCTH BBHINOJIHEHUS Y4eOHOH 3amaud, COOCTBEHHBIE
BO3MOXXHOCTU €€ pELICHHUS;

® BJAJEHHE OCHOBAMHM CaMOKOHTPOJI, CAMOOLEHKH, MPUHATUS PEUICHUN U OCYILECTBICHUS
OCO3HAaHHOTO BhIOOpA B y4eOHOH U MO3HABATEIHHOM NEATEIbHOCTH;

e yMEHHE ONpeAeysATh IMOHATUSA, CO37aBaTh OOOOIIEHUS, YCTAaHABJIMBATH AaHAJIOTHH,
KJaccu(UIUpPOBaTh, CAMOCTOATENBHO BBIOMPATh OCHOBAHUS W KPUTEPHH JUISI KJIACCHU(HUKAIINH,
yCTaHaBJIMBATh PUYUHHO-CIIEICTBEHHBIE CBSA3H, CTPOUTH JIOTUYECKOE PACCYKIECHUE, YMO3aKIIOUECHUE
(MHIYKTUBHOE, IETyKTUBHOE U 110 aHAJIOTUH) U JIEJIaTh BbIBOJIbI;

® yMEHHE CO3[aBaTbh, IPUMEHATh U MPEe0OPa30BbIBATH 3HAKM U CHMBOJIbI, MOAEIH M CXEMBbI
IUIs pelleHnsl ydeOHBIX U TO3HABATENbHBIX 33/1a4;

® yMEHHE OpraHu30BbIBATh Yy4yeOHOE COTPYIHUYECTBO U COBMECTHYIO [JEATEIbHOCTh C
YUWUTEIEM U CBEPCTHHKaMH; pabdOTaTh MHIMBUIYAJIbHO M B TPYIIE: HaXOAUTh O0Ilee pelIeHHe U
paspemiath KOH(JIUKTB HA OCHOBE COIJIACOBaHMs MO3UIMHA M yuéTa HMHTEpecoB; (HOPMYIUPOBATH,
apryMEHTHUPOBAaTh U OTCTaNBATh CBOE MHEHME;

® YMEHHE OCO3HAHHO UCIIOJI30BaTh PEUEBBIE CPEACTBA B COOTBETCTBUU C 3a1a4ei
KOMMYHHKAIMH JUIs BEIPA)KEHHUSI CBOMX UYBCTB, MBICJIEH U MOTPEOHOCTEN; INIAHUPOBAHUS U
pEryJsalnn CBOEH NEATEIbHOCTH; BIaJCHUE YCTHON U MMCbMEHHON PEYbl0, MOHOJIOTMYECKOM KOH-
TEKCTHOU pEYblo;

e (opmupoBaHuE U pa3BUTHE KOMIETEHTHOCTH B 00JaCTU MCTOIb30BaHUS MH(OPMALIMOHHO-
KOMMYHHUKAIIUOHHBIX TEXHOJIOTHH;

e (opmupoBaHHE U Pa3BUTHE HKOJIOTMYECKOTO MBIIIJICHUS, YMEHUE MPUMEHSTh €ro B
M03HABaTEIbHON, KOMMYHUKAaTUBHOM, COIIMAIbHOM NMPaKTUKE U TPO(HECCUOHATILHON OpUEHTAIUH.

IIpeamerHsbIe:
1.B no3naBaresibHOI cepe:

¢ JaBaTb OHNPCACICHHUA HN3YYCHHBIX MOHATUN: «XHUMHUYECKUM QJICMCHT», «aTOM», «HOH),
«MOJICKYJIa», «IIPOCTbIC W  CIOXHBIC BCIICCTBA», «BCIICCTBO», «XUMHUUYCCKaAA (I)OpMyJIa»,
«OTHOCHUTCIIbHAA aTOMHas Macca», «KOTHOCUTCIIbHAA MOJICKYJIIpHAA MacCa, «KBAJICHTHOCTL», KCTCIICHb
OKHCJIICHHUA», «KPUCTAJUIMYCCKAA PpCHICTKA», «OKCHUIABD», «KHCJIOTBI», «OCHOBAHUSA», «COJIN»,
«aM(bOTepHOCTI)», CKUHAUKATOP», ((HepI/IOJII/I‘leCKI/Iﬁ 3aKOH», «II€PUOJUYCCKAaA Ta6m/1ua», «H30TOIIBI»,
XHMHUYCCKada CBA3b», OIICKTPOOTPULIATCIIEHOCTLY, «XUMHUUCCKasA  pCaKLUA», XHUMHYECCKOC
YpaBHCHHUEC», «TCHECTUUYCCKAA CBA3b», «OKUCICHHE», «BOCCTAHOBJICHUC), <«OJCKTPOJIUTUUCCKAA



JUCCOIMAIUS», «CKOPOCTh XUMHUECKOU PEaKIIHI;

e omMcarb JEMOHCTPAIIMOHHBIE W  CAMOCTOSITEIBLHO  TMPOBEJACHHBIE  XUMHUYECKHE
OKCIIEPUMEHTEI,

® ONWCHIBATh W PA3IMYaTh M3YYCHHBIC KJIACCHI HEOPTraHWYECKHX COCIWHEHUM, MPOCTHIC U
CJIO)KHBIC BEIIECTBA, XUMHYECKUE PEAKIUU;

e iaccu(UIMPOBATh U3YYCHHBIE OOBEKTHI U SIBJICHUS,

¢ JCJIAaTb BbIBOABI W YMO3AKIIOUYCHHUA U3 H&6HIOII€HPII>1, HN3YUYCHHBIX XHMHUUYCCKHUX
3aKOHOMEPHOCTEH, POTrHO3UPOBATh CBOMCTBA HEU3YUYEHHBIX BEIECTB IO aHAJIOTHU CO CBOMCTBAMH
H3y4YEHHBIX;

® CTPYKTYpPHUPOBaTh M3yYEHHBIH MaTepual U XUMHUYECKYI0 MH(POPMALHIO, NOTYYCHHYIO W3
JPYTUuX UCTOYHUKOB;

® MOJICTTUPOBATh CTPOSCHUE aTOMOB 3JIEMEHTOB 1-3 Mepro10B, CTPOCHUE MPOCTHIX MOJIEKYT;

2.B 11eHHOCTHO — OpHeHTAIMOHHOM cepe:

® aHAWIM3UPOBATh H OIICHUBATh TIOCIEACTBUSA JUIA OKpYXKalolmed cpeabl OBITOBOM U
IIPOU3BOJICTBEHHON JEATENbHOCTH YEJIOBEKA, CBA3AHHOM C N1epepadOTKOM BEIIECTB;

3. B TpynoBoii chepe:

® TIPOBOJUTH XMMHUYECKUI IKCIIEPUMEHT;

4. B chepe 6e30macHOCTH KU3HEAEATEILHOCTH:

® OKa3bIBaTh MEPBYIO MOMOIIb MPU OTPABICHHIX, 0KOTaX U JAPYTUX TPaBMax, CBS3aHHBIX C
BelIeCTBaMH U Ja0OPaTOPHBIM 000PYIOBAaHHEM.

Kpurepun u HOpbI OLleHKH 3HAHMIT 00y4arOLIUXCH:

1. OueHka ycTHOro OTBeTA.
OTMeTKa «5» :

- OTBET IOJIHBIM U IPaBUJIbHBIM HA OCHOBAaHUU U3YUEHHBIX TEOPHUIA;

- Marepual U3JI0)KEH B OINPEICICHHOW JIOTUYECKOW MOCJIEI0BATEIbHOCTH, JIUTEPATYPHBIM
SI3BIKOM;

- OTBET CaMOCTOSTEIbHBIMN.

OTtBer «4» ;

- OTBET ITOJIHBIM U IPaBUJIbHBIM HA CHOBAHUH U3YYEHHBIX TEOPHL;

- MaTepuall U3JI0KEH B ONPENEJICHHOM JIOTMYECKOW IOC/IeI0BAaTEeIbHOCTH, MPH 3TOM
JOTYIIEHBI IBE-TPU HECYIIECTBEHHBIE OIIMOKH, UCIIPABJIICHHBIC 110 TPEOOBAHUIO YUUTEIS.

Otmerka «3» :

- OTBET MOJIHBIMA, HO MPU ITOM JIOMYIICHA CYIIECTBEHHAs OIIMOKAa WM OTBET HEMOJHBIMH,
HECBSI3HBIN.

Otmerka «2» .

- Tpu OTBETe OOHAPY>KEHO HEMOHMMAHWE YYaIlUMCS OCHOBHOTO COJEp>KaHUsl y4eOHOTO
Marepuaia WId JOMYIIEeHbI CYIIeCTBEHHbIC OMIMOKH, KOTOPHIC YYAIIUUCS HE MOXET UCIPABUTh MPHU
HaBOJSLIUX BOMPOCAX YUUTENs, OTCYTCTBUE OTBETA.

2. OueHKa IKCNEepUMEHTAIbHBIX YMEHH.

- OrneHka CTaBUTCS HAa OCHOBAHWU HAONIOCHHUS 32 y4YallUMUCA W MHCHBMEHHOTO OT4YeTa 3a
paboty. OT™MeTKa «5»:

- paboTa BBHIMOJIHEHA MOJHOCTHIO M TPABWIBHO, CJENaHbl NpaBUIbHBIC HAOTIOACHUS U
BBIBOJIBI;

- DKCIIEPUMEHT OCYILECTBIIECH MO TUIaHY C YU€TOM TEXHUKH OE€30MaCHOCTH M MPABUII PAOOTHI C
BEIIIECTBAMH M O0OPYIOBaHUEM;

- TPOSIBJICHBI OPTaHU3alMOHHO - TPYIOBBIE YMEHHS, MOJACPKHUBAIOTCS YUCTOTa paboOYero
MecTa ¥ TOPSIJIOK (Ha CTOJIe, SKOHOMHO HCTIOIB3YIOTCS PEaKTHUBHI).

Otmerka «4» .



- paboTa BBIMIOJIHEHA PABUIBHO, CJETaHbl MPABIILHBIC HAOIIOACHUS U BBIBOJIBI, HO IIPH 3TOM
SKCIIEPUMEHT IMPOBEJIEH HE IMOJHOCThIO WM JOMYILIEHbl HECYIIeCTBEHHblEe OIMUOKM B paboTe ¢
BEIIECTBAMH U 000PYIOBAHHUEM.

OT1merka «3»:

- paboTa BBINMOJHEHA MPABUIHLHO HE MCHEE YeM HAIOJIOBUHY WIIM JIOMYIICHA CYIICCTBCHHAS
omuOKa B X0Jie¢ SKCIICPUMEHTa B OOBSICHCHUH, B OGOPMIICHHH pabdOThl, B COONIOACHUHU IPaBUI
TEXHUKU OE30MacCHOCTH Ha paboTe C BEIIeCTBAMH M OOOPYIOBAaHHMEM, KOTOpas HCIPABISIETCS IO
TpeOOBAHUIO YUUTEIS.

OT1MmeTKa «2»:

- JomymieHsl 1Be (U 0oJiee) CyIIeCTBEHHBIC OIIMOKHU B XOJ€: IKCIIEPUMEHTa, B O0OBSICHCHHH,
B ohopmiieHuu paboThl, B COOMIOACHUM MPABUI TEXHUKH O€30MACHOCTH MPH paboTe C BEMIECTBAMU U
000py/OBaHUEM, KOTOPBIE YUAILIUICS HE MOXKET UCIIPABUTH J1aXe 10 TPEOOBAHUIO YUUTEJIS;

- paboTa He BBHIMOJIHEHA, Yy YYalIerocs OTCYTCTBYET IKCIIEPUMEHTAILHBIC YMECHHSI.

3. Ouenka yMeHHH pemiaTh pacyeTHbIe 3aJa4u.

OT1meTka «5»:

- B JIOTHYECKOM pacCy>KJICHHH U PEIICHUWU HEeT OIIMOOK, 3ajaya pellleHa palrOHAIbHBIM
CII0CO00M;

OT1MmeTka «4»:

- B JIOTHYECKOM PACCYKIICHUU U PEIICHUS HET CYIIECTBEHHBIX OMMOOK, HO 3a/iada penicHa
HEpalMOHAIBHBIM CIIOCOO0M, WIIH JIOMYIIEHO He 0oJiee IBYX HECYIIECTBEHHBIX OIIMOOK.

OT1meTka «3»:

- B JIOTUYECKOM pACCYKJIEHHUU HET CYIIECTBEHHBIX OIIMOOK, HO JOMYIIEHA CYIIECTBEHHAs

OImMOKa B MAaTEMAaTHICCKUX pacueTax.
OT1MmeTKa «2»:
- IMEETCS CYIIECCTBCHHBIC OITUOKHU B JIOTHYECKOM PACCYKICHUH U B PCIICHUH.
- OTCYTCTBHE OTBETA Ha 3a/IaHUE.
4. OueHkKa MMCbMEHHBIX KOHTPOJIbHBIX PadoT.
OT1meTka «5»:

- OTBET ITOJIHBIN ¥ MPaBWIBHBIN, BO3MOHA HECYIIECTBEHHAS ONTHOKA.
OT1MmeTka «4»:

- OTBET HETIOHBIN WM JOMYIIEHO He 00JIee TBYX HECYMECTBEHHBIX OITHOOK.
OT1meTka «3»:

- paboTa BBIIOJIHECHA HE MEHEE YeM HAIOJIOBHHY, JOIYIIEHA OJ{HA CYIISCTBEHHAs OIMNOKA U
MIPH 3TOM JIBE-TPU HECYIIECTBEHHBIE.

OT1MmeTKa «2»:

- paboTa BBIMIOJIHEHA MEHBIIIE YeM HAMOJOBHHY MU COAEPKHUT HECKOJIBKO CYIIECTBEHHBIX
OIIHOOK.

- paboTa He BBHIMIOJIHEHA.

[Ipy olleHKe BBIMOJIHEHUS TMHCHMEHHOW KOHTPOJBHOW pabOThl HEOOXOIUMO YYHTHIBATH
TpeGoBaHuUs eMHOro OphorpaduYecKoro pexuma.

5. OueHka TeCTOBbIX padoT.

Tectbl, cocToslMe W3 TATH BOMPOCOB MOKHO HCIOJIB30BaTh IOCIE HW3YYEHHUS KaKIOTO
Matepuaia (ypoka). Tect uz 10—15 BonpocoB ucnomb3yercs Jiisl mepuondeckoro KoHTposs. Tect u3
20—30 BompocoB HEOOXOIUMO HCTIOIH30BATh ISl UTOTOBOTO KOHTPOJIS.

[Tpu oreHUBAaHUY HCIIOB3YETCs CIIEYIOIIAs IITKaja: JIUI TECTa U3 TISATH BOIPOCOB

* HET OIUOOK — OIIEHKA «5»;

* 0/IHA OIIMOKA - OIIEHKA «4;

* JIBE OIIMOKN — OLIEHKA «3»;

* TPU OHIMOKH — OIIEHKA «2».

Jnst recta u3 30 BOIpoOCOB:

* 25—730 npaBUIBHBIX OTBETOB — OLIEHKA «5»;

* 19—24 npaBUNbHBIX OTBETOB — OLIEHKA «4»;



* 13—18 npaBUIIbHBIX OTBETOB — OLIEHKA «3»;

* MEHbIIIE 12 MpaBUIBHBIX OTBETOB — OIIEHKA «2).

6. Ouenka pedepara.

Pedepart onenuBaeTcs no ciieayomuM KpUTepusM:

* coOmoIeHNe TpeOOBaHUH K €ro 0OPMIICHHIO;

* He0OXOJIMMOCTb U JIOCTaTOYHOCTH JUISI PACKPBITHS T€MbI NMPUBEICHHON B TeKcTe pedepaTa
uH(pOpMaINH;

* yMeHHE 00yJaromierocss CBOOOJHO H3JlaraTb OCHOBHBIE HJIEU, OTPasKEHHBIE B pedepare;

* CIIOCOOHOCTH O0YYAIOIETOCs MOHSTh CYTh 33/[aBa€MbIX WICHAMHU aTTECTAIIMOHHON KOMHCCHU
BOIIPOCOB U C(HOPMYJIUPOBATH TOUHBIE OTBETHI HA HUX.

Hcrounuku nadopmanum u cpeacrsa o0ydeHus

1. I'a6puensu O. C., Bockoo6oitaukosa H. I1., fmykoBa A. B. HacTonbHast kKHUTA yauTENS.
Xumus. 8 ki1.: Metoauueckoe nocodue. - M.: Jlpoda, 2007.

2. T'abpuensn O. C., OctpoymoB U. I'. HactonpHas kHUTa yaurtesns. XuMus. 9 KiI.:
Meroaundeckoe mocodwue. - M.: JIpoda, 2007.

3. Xumus. 8 ki1.: KonTponbsHbie U IpoBepouyHbIe padoThl K yuebnuky O. C. 'abpuensna
«Xumus. 8» / O. C. I'abpuensn, I1. H. bepe3kun, A. A. Ymakoa u ap. - M.: [Ipoda, 2007.

4. Xumus. 9 ki1.: KontponbsHble u mpoBepouHbie paboTsl k yueoHuky O. C. ['abpuensna
«Xumus. 9» [ O. C. I'abpuensn, I1. H. bepeskun, A. A. Yimakosa u ap. - M.: JIpoda, 2007.

5. IN'a6puensu O. C., CmupnoBa T. B. MU3ydaem xumuro B 8 ki1.: Jlugaktuyeckue MaTepHaibl. -
M.: bauxk mmoc, 2004.

6. ['a6puensu O. C., OctpoymoB U. I'. U3yuaem xumuro B 9 ki1.: J{ugakTuueckre MaTepranbl.
M.: bauxk mmoc, 2004.

7. T'abpuensn O. C., fmykosa A. B. Pabouas terpanp. 8 ki1. K yuebnuky O. C. 'abpuensina
«Xumus. 8.» - M.: [Ipoda, 2005-2008.

8. I'abpuensn O. C., Amykosa A. B. Pabouas terpanp. 9 k1. K yuebnuky O. C. I'abpuensna
«Xumus. 9». — M.: Jlpoda, 2005-2008.

9. I'abpuensn O. C., Pynos H. H., TonkynoB B. 1. Xumuueckuii skcriepuMeHT B HIKOJIE. 8 KII.
- M.: [Ipoda, 2006.

10. T'abpuenmu O. C., AmykoBa A. B. Terpans A 1a00paTOPHBIX OMBITOB U MPAKTHUYECKUX
pabort. 8 k1. K yueOnuky O. C. 'abpuensna «Xumus. 8 kiace». M.: [Ipoda, 2006-2008.

11. Tabpuensn O. C.. Amykosa A. B. Terpanp 11 1a00paTOpHBIX OMBITOB U MPAKTHYECKUX
pa6ort. 9 k1. K yuebnuky O. C. I'abpuensna «Xumus. 9 knacey. M.: Ipocga, 2006-2008.

12. T'abpuensn O. C., Bocko6oitnukosa H. I1. Xumus B Tecrax, 3afayax, ynpaxHeHusx. §-9
K. - M.: Ipoda, 2007.

13. Yuebnuk; «Xumusi» 8 kiacc. O.C. 'abpuensn; M.: «/Ipoda». 2005-2008

14. «Xumus. [Moypounsie miansl o yueoHuky O.C. ['abpuensna» 9 kiacc.

15. T'abpuensn O.C. Metoaudeckoe mocodue mist yuurtens. — M.: [Ipocda, 1998r..

16. 'abpuensn O. C., Pynos H. H., Tonkynos B. U. Xumuueckuii skcriepuMeHT B OCHOBHOM

mkode. 8 k1. — M.: [Ipoda (Beiiiger B 2005 r.).

HNuTepHer-pecypcnl:

http://lwww.xumuk.ru/ - Xumudeckast SHIUKIOMEAHS

http://chemistry.narod.ru/ - Onncanusi XUMHYECKUX BEIIECTB M OTpAciell HayKn
http://www.alhimikov.net/ - Axroputmsl pemenus 3aaaq
http://schoolchemistry.by.ru/ - Tectsl o xumun
http://chemistry-chemists.com/ - Buaeo-omnbIThI 110 XUMHAN
http://www.chem.msu.su/rus/elibrary/ - DnextponHas 6ubIHOTEKA

http://www.it-n.ru/communities.aspx?cat_no=4605&tmpl=com — CereBoe 00BCTUHCHHEC

~No oA wNE

Xumo3sa

Texuuueckue cpeacrsa odyuenus (cpeacrsa UKT)

1. MynbTUMEIUUHBI KOMITBIOTED OcCHOBHBIE TEXHUYECKHE TpeOoBaHMS: Tpaduueckas
olepaloHHas CUCTEMa, MPHUBOJX JUIsl UTEHUSA-3allUCH KOMIAKT JUCKOB, ayJdHO-BHJIEO


http://www.it-n.ru/communities.aspx?cat_no=4605&tmpl=com

BXO/JIbI/BBIXOJIBI, BO3MOXXHOCTH BBIXOZa B VIHTEpHET; OCHAIleH AaKyCTHYECKUMH KOJIOHKAaMH,
MUKPO(OHOM M HaylIHUKaMH; B KOMIUIEKT BXOJUT IAaKeT MPHUKJIAJHBIX HPOrpaMM (TEKCTOBBIX,
Ta0JIMYHBIX, TPAQUUECKUX U MPE3EHTAIINOHHBIX ).

2. Ckanep ¢ MpUCTaBKOM JIJIsi CKAHUPOBAHMS CJIANI0B

3. Tlpunrep nazepHbiit

4. MynbTHMenna IPOEKTOp

5. OkpaH (Ha IITaTUBE WIK HaBeCHOM) MuHMManbpHbIE pazMmepsl 1,5 X 1,5 M

Conep:xkanue nporpaMmmsl

Xumus 8 kiaacc (105 yacos, 3 yaca B Hepel110).

Beenenue (6 1)

XHMHS — HayKa O BEIeCTBaX, UX CBOMCTBAX U MPEBPALICHUSAX.

[ToHsiTHE O XUMUYECKOM 3JIeMEHTEe U (opMax ero CyleCTBOBaHUS: CBOOOJIHBIX aTOMax,
MIPOCTHIX U CIIOKHBIX BELIECTBAX.

[IpeBpamenus BeniecTB. OTIMYHE XUMUYECKUX PEAKIIUNA OT (GU3HUECKUX sIBICHUH. Posb
XUMUU B KU3HH YeI0BeKa. XeMOpUIus u xeMmopoOus.

Kpartkue cBenenus 3 HCTOpUU BOZHUKHOBEHUS U pa3BUTHs XuMuH. [lepuon anxumun.
[Tonstue o punocodckom kamue. Xumus B XVI B. PazButue xumuu na Pycu. Ponb oTeuecTBeHHBIX
YUYEHBIX B CTAHOBJICHHMH XUMHUYECKOU Hayku - paboTtsl M. B. Jlomonocosa, A. M. bytnepoga, . 1.
Menneneena.

XUMHUYECKasi CAMBOJIMKA. 3HAKA XUMUYECKUX 3JIEMEHTOB U MMPOUCXO0XKACHUE UX HAa3BaHUM.
Xumunueckue popmyinsl. Uuaekcs v kodddunmeHTsl. OTHOCUTENBHBIE aTOMHAs U MOJIEKYJISIpHAS
Macchl. Pacuetr MaccoBOM JOJIM XUMUYECKOTO 3JIEMEHTa Mo (popMyJie BellecTBa.

[lepnonnueckas cuctema xumudeckux 3yeMeHToB /. 1. Menaeneea, ee CTpyKTypa: Majible U
0o0JIbIIKe IEPUOABI, TPYIIIILI U MOATPYNIHI (TJaBHas U moboyHast). [lepuoanueckas cuctema Kak
CIpPaBOYHOE MOCOOUE IS MOJIyUYEHHUsI CBEACHUN 0 XUMUYECKUX JIEMEHTaX.

Jemouncrpanuun. 1. Mogenu (mapoctepxHeBsie 1 CTioapta - bpurneda) paznuuHbIX TPOCTHIX
U CJIOHBIX BemiecTB. 2. Komiekus CTeKIIHHON XuMu4eckoil nocyasl. 3. Koynekuus matepuanoB U
W3/ U3 HUX Ha OCHOBE alltoMuHus. 4. B3aumoeiictBue MpaMopa ¢ KHCOTOW U IOMYTHEHUE
M3BECTKOBOW BOJBI.

JlaGopaTopHblie onbIThl. 1. CpaBHEHNE CBOMCTB TBEPABIX KPUCTAIUIMYECKUX BEIIECTB U
pacTBOpoB. 2. CpaBHEHHE CKOPOCTH UCHAPEHHUSI BOJIbI, OJEKOJIOHA U 3TUJIOBOIO CIIUPTA C
GbuIbTpOBANBLHON Oymary.

Tema 1. AToMBbI XUMHYECKHX 3J1eMeHTOB (14 1)

ATOMBI Kak (popma CyIIecTBOBaHUSI XUMUYECKUX 371eMEHTOB. OCHOBHBIE CBEJICHUSI O CTPOSHUU
aToMOB. J[oka3zaTenbCcTBa CIOKHOCTH cTpoeHus: aToMoB. OnbIThl Pesepdopaa. [Inanerapuas monens
CTPOEHHUS aToMa.

CocraB aTOMHBIX fJIep: IPOTOHBI U HEUTPOHBL. OTHOCUTENIbHAS aTOMHAs Macca. B3aumocBsi3b
MOHSATUHN «IIPOTOHY», KHEUTPOH», «KOTHOCUTEIbHAS aTOMHAsl Macca.

N3meneHue yncna mMpoTOHOB B siIpE aToMa - 00pa30BaHNe HOBBIX XUMUYECKHX AJIEMEHTOB.

W3meHeHue yncna HEMTPOHOB B sApe aToMa - 0Opa3oBaHue U30TonoB. CoOBpeMEHHOE
ONPEACIICHUE TTOHATHS «XUMUYECKUH DIIEMEHT». M30TOIBI Kak pa3HOBUIHOCTHA aTOMOB OJIHOTO
XHMHYECKOI'0 DJIEMEHTA.

OnexTpoHbl. CTpoeHHE AIEKTPOHHBIX 000I0YEK aTOMOB XUMUYECKUX 31eMeHTOB Nel-20
nepuoanueckoit cucreMsl /1. 1. MenneneeBa. [lonsTHE O 3aBEpIICHHOM U HE3aBEPILIEHHOM
ANEKTPOHHOM CJI0€ (FHEPTeTUYECKOM YPOBHE).

[Tepuonnueckas cucrema xumMuueckux 31ueMeHToB 1. . Menzaeneesa u cTpoeHre aTOMOB:
(bu3MUuecKui CMBICI MOPSIAKOBOTO HOMEpa dIIEMEHTa, HOMEpa TPYIIIbI, HOMEpa MepHoa.

N3MeHenue yncia 3IeKTPOHOB Ha BHELIHEM JJIEKTPOHHOM YPOBHE aTOMa XUMHUYECKOTO
3JIEMEHTA - 00pa30BaHUE MOJOKUTENBHBIX U OTPUIATENFHBIX HOHOB. MOHBI, 00pa3oBaHHBIC aTOMaMU
METaJUIOB U HEMETAJUIOB. [[pUUMHBI U3MEHEHHS] METAIUTMYECKUX U HEMETAINTMYECKUX CBOMCTB B
MEepUOIaxX U Tpynmnax.

Oo6pazoBanue 6uHapHbIX coennHeHuil. [lonsTre 06 nonHoi cBsizu. Cxembl 00pa3oBaHUS
HOHHOH CBSI3H.

B3aumoseiicTBE aTOMOB XUMUYECKUX JIEMEHTOB-HEMETAIUIOB MEX Y CO00ii - 00pa3oBaHHe
JIBYXaTOMHBIX MOJIEKYJ MPOCTHIX BelecTB. KoBaieHTHas HEMOIsIpHasi XUMHUUYECKasl CBS3b.
DNEeKTPOHHBIE U CTPYKTYPHBIE (DOPMYIIHI.



B3aumopeiicTBe aTOMOB XUMHUYECKHIX AJIEMEHTOB-HEMETAIIOB MEXy cOO0M - 00pa3oBaHue
OMHAPHBIX COCAMHEHUI HEMETaIOB. DIEKTPOOTPpULIATeIbHOCTh. [IoHATHE 0 KOBaJIEHTHO MOJIAPHOI
CBS3HU.

B3aumMoneiicTBre aTOMOB XUMHUYECKUX AJIEMEHTOB-METAIJIOB MEXTy c000ii - 00pazoBaHue
METaJUIMYECKUX KPUCTAILIOB. [IoHATHE O METAIIIMYECKOU CBSA3H.

JdemoncTpanuu. Mozenu aTOMOB XUMHYECKHX 2J1€MEHTOB. [leproauyeckas cucrema
XxuMHudeckux 3neMeHToB Jl. 11. Menaeneena.

JlabopaTopHble onbIThI. 3. MoaennpoBanyue NpUHLINIA AEUCTBUS CKAHUPYIOILETO
MUKpockomna. 4. I3roToBieHne Mozenei MojieKysl OMHapHBIX coeanHenuil. 5. M3rotoBnenne moaenu,
WUTIOCTPUPYIOIIEH CBOMCTBA METAJIIMYECKOMN CBA3HU.

Tema 2. IIpocTbie BemecTBa (9 1)

[TonosxeHre MeTauIOB U HEMETAJJIOB B IEPUOUYECKON CUCTEME XUMUYECKUX 3JIEMEHTOB /1.
N. MenaeneeBa. Baxuerye npocTble BELIECTBA - METAJLIBL: KEIE30, ATFOMUHHM, KaJbLIWI, MarHuM,
HaTpuil, kanuii. Odume pru3nyeckre CBOMCTBAa METAIIOB.

Bakneiiiue npoctsie BE1eCTBa - HEMETalIbl, 00pa30BaHHbIE aTOMaMH KUCIOpOa, BOJIOPO/a,
a3oTa, cepsbl, Gocdopa, yriaepoaa. CriocoOHOCTh aTOMOB XHMHUYECKUX JIEMEHTOB K 00pa30BaHUIO
HECKOJIBKUX MPOCTHIX BEIIECTB - AIUIOTPOIHUS. AJUIOTPOIHBIE MOIUPUKALIMN Kuciaopoa, pochopa u
oJioBa. MeTajinueckre 1 HeMEeTAJITMYECKHE CBOMCTBA MPOCTHIX BeleCTB. OTHOCUTEIBHOCTD JICICHUS
MIPOCTHIX BEIICCTB HA METAJUIBI M HEMETAJLIIBI.

[Tocrosinnas ABoragpo. Konnyectso Bemectsa. Moinb. MossipHas Macca. MossipHblil 00beM
ra3o00pa3HbIX BemiecTB. KpaTHbie eIMHUIIBI KOJIMYECTBA BEIIECTBA — MUJUITUMOJIb U KHJIOMOJIb,
MUJUTAMOJISIPHAS ¥ KIJIOMOJISIPHASI MACChI BEIECTBA, MIJUTHMOJISIPHBIN M KHJIOMOJISIPHBIN 00BEMBI
ra3000pa3HbIX BEIICCTB.

Pacuets! ¢ ucnoab30BaHNEM MOHITHI «KOJTUYECTBO BEIIECTBA», «MOJISIPHASI Maccay,
«MOJISIPHBIM 00bEM I'a30B», «IIOCTOSHHAsA ABOTaIpoO».

Jemonctpauuu. [Tonydenne ozona. OOpa3isr 6€7I0T0 U Ceporo 0JI0Ba, OEJIOT0 U KPACHOTO
docdopa. HekoTopbie MeTaLTBl B HEMETAJUTBI KOJTMYECTBOM BetecTBa | Mosb. Moieh MOJISIPHOTO
o0BeMa ra3000pa3HbIX BEIICCTB.

JlaGopaTopHble onbIThI. 6. O3HAKOMJICHHE C KOJUIEKIIMEH MeTaIJIOB. 7. O3HAKOMIICHHE C
KOJUJIEKIIMEW HEMETAJIOB.

Tema 3. CoequnenHsi XHMHUYECKHX 3j1eMeHTOB (16 u)

Crenens okuciienus. OnpeaeneHue CTeIeHN OKUCIICHHUS DJIEMEHTOB 110 XUMHUYECKOU opmyrie
coenunenus. CoctapieHue Gopmys OMHAPHBIX COSAUHEHUH, 00U CITOCO0 UX HA3bIBAHUA.
bunapHbie coeuHEHNS: OKCHUIBI, XJIOPUIBL, Cyabduasl u Ap. CocTtaBieHue ux Gopmyi.
[IpencraBuTenu OKCUAOB: BOJa, YIIEKUCIBIN T'a3 U HeralleHas u3BecTh. [IpencraBurenu neTyunx
BOJIOPOJHBIX COESAMHEHUN: XJIOPOBOAOPO] U aMMHUAK.

OcHoBaHusl, X cOCTaB U Ha3BaHUs. PacTBopuMoOcTs ocHOBaHMi B Boje. Tabnuia
PacTBOPUMOCTH T'MIAPOKCUAOB U cosieil B Boze. [IpeacraBurenu menoden: ruipOKCUIbI HATPHs, KaIus
u kanbius. [loHsTHe 0 KauecTBeHHbIX peakuusax. MuaukaTopel. i3MeHeHne oKkpackyu HHIMKATOPOB B
LIEJIOYHOM cperie.

Kucnotsl, ux cocraB u Ha3Banus. Knaccuduxanus kucnot. [IpeacraBureny KUCIOT: cepHas,
coJIsiHas M a30THas. M3MeHeHne okpacku HHAMKATOPOB B KUCIOTHOU Cpefe.

Conu kak MpoOU3BOAHBIE KUCIOT U OCHOBaHUHU. MIX cocTaB n Ha3zBaHus. PacTBopuMoCTh coseil B
Boze. [IpencraBurenu coneit: xyopu HaTpusi, KapOoHat u (ocdaT KaibLus.

AMop(HBIE U KpHUCTAINTNYECKHE BELLIECTBA.

Me:xMoeKyaspHble B3aUMOAEHCTBYS. TUIBI KpUCTAIIMYECKUX PELIETOK: MOHHAs, aTOMHasl,
MOJIEKYJISIpHAsl U MEeTaJUIMYecKas. 3aBUCUMOCTh CBOMCTB BELIECTB OT THUIIOB KPUCTANINYECKUX
pELIEeTOK.

BemecTBa MOJIEKyISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHUS. 3aKOH MTOCTOSTHCTBA COCTaBa JJIsl
BELIECTB MOJIEKYJSPHOTO CTPOEHUSI.

Uuctele BemiecTBa U cMecu. [IpuMeps! KUAKUX, TBEPIBIX U Ta3000pa3HbIX cMeceil. CBolicTBa
YUCTBIX BEIIECTB M cMecell. VX cocTaB. MaccoBas 1 00beMHas TOJIH KOMIIOHEHTa cMeCcH. PacdeTsl,
CBSI3aHHBIE C UCIIOJIb30BAHUEM MOHSTHSI J10JIS.

demoncrpauuu. O6pasisl OKCHIOB, KHCJIOT, OCHOBAaHUM U cojieil. Moenn KpUCTAITHISCKUX
pEeLIeTOK XJIOpHIa HAaTpusl, atmMasa, okcuaa yriepoaa (IV). KuciorHo-1menousbie HHARKATOPBI,
M3MEHEHHE UX OKPACKHU B pa3IMYHbBIX Cpe/lax. Y HUBEpPCAbHbIM HHIUKATOP U U3MEHEHHE €r0 OKPACKH
B paznnuHbIX cpepax. [lkama pH.



JlabopaTopHblie onbIThI. 8. O3HaKOMIJIEHUE C KOJUIEKIMEN OKCUIO0B. 9. O3HaKOMIIEHUE CO
cBoiictBamu amMuaka. 10. KauectBeHHas peakius Ha yriaekucislid ra3. 11. Onpenenenne pH
pPacTBOPOB KUCIOTHI, IIeTI04YH U BOJBL. 12. Onpenenenue pH IMMOHHOTO U 6JI0YHOTO COKOB Ha cpe3e
w10708B. 13. O3HakoMyeHHE ¢ Kosuiekuue coneil. 14. O3HakoMIIEHHE ¢ KOJUIEKLIMEN BELIECTB C
Pa3HBIM TUIIOM KPUCTAJUIMYECKOU pemieTku. M3roropienre Moeneil KpucTalInyeCKuX pemeTok. 15.
O3nakomiieHHE ¢ 00pa3LOM TOPHO MOPOJIBL.

Tema 4. U3meHeHus1, mpoucxoasimue ¢ Bemecrsamu (15 u)

[ToHsiTHE sIBIEHUI KaK U3MEHEHUH, TPOUCXOISIIMNX C BEUIECTBAMU. SBJIEHUS, CBA3aHHBIE C
M3MEHEHHEM KPHUCTATMYECKOTO CTPOCHHUS BEIIECTBA IPH IIOCTOSHHOM €T0 COCTaBe, (hu3nyecKkue
aBiieHUs1. DU3NUECKUE ABJICHUS B XUMUU: JUCTUUISILMS, KPUCTAIIIN3ALMs, BbITAPUBAHUE U BO3TOHKA
BEIIECTB, LIEHTPU(YTUPOBAHHE.

SIBneHus1, cBA3aHHbIE C U3MEHEHHEM COCTaBa BEILLECTBA, - XUMUUecKUe peakuuu. [IpuzHaku u
YCIJIOBUS IPOTEKAHUS XUMUUYECKUX peakuuil. [loHaTne 00 3K30- ¥ SHAOTEPMHUUECKUX PEAKLINAX.
Peakuuu ropenus kak 4aCTHBIN CIy4all S9K30TEPMUUYECKUX PEAKLIUM, IPOTEKAIOIIMX C BBIICICHUEM
CBeETa.

3aKOH COXpaHEHMs MACChI BEILIECTB. XMMUUECKUE YPaBHEHUS. 3HAUEHUE UHJIEKCOB U
ko3 dunrenToB. CocraBieHne YpaBHEHUI XUMHUECKIX PEAKLUH.

Pacuersl o XMMHUECKUM ypaBHEHUsIM. PellleHne 3a1au Ha HaX0XKJIeHUE KOJINYECTBA
BELIECTBA, MAaCChl M 00beMa IPOJYKTA PEaKUy M0 KOJIMUYECTBY BELIECTBA, Macce WU 00beEMY
HCXOJHOIO BelecTBa. PacueTsl ¢ UCTI0Nb30BaHUEM MOHATHUS «H0JS», KOI/1a HCXOIHOE BELIECTBO JaHO
B BUJIE PAaCTBOpA C 3aIaHHOM MaCcCOBOM J10JI€M PACTBOPEHHOI'0 BEILIECTBA UJIU COAEPKUT
ONPEACIICHHYIO JOJII0 TPUMECEH.

Peaknun pasnoxenus. [IonaTHe 0 CKOPOCTH XMMUYECKUX peakuui. Karanms3aTopsl.
DEepMEHTBI.

Peakuuu coennnenus. Katanutuueckue u HekataauTHueckue peakiuu. O0patumele u
HEOOpaTHUMBIE PEaKIIHH.

Peakuuu 3amenieHus. DIEKTPOXUMUYECKUH psiJl HATIPSKEHUIM METaJNIOB, €0 UCII0JIb30BaHNE
JUIS IPOTHO3UPOBAHUS BO3MOKHOCTH ITPOTEKAHUS PEAKIIUI MEKY METAJJIaMU M pacTBOPaMU KHUCIIOT.
Peakuyu BbITECHEHUS OJIHUX METAJUIOB U3 PACTBOPOB UX COJIEH IPYrMMH METaJlIaMU.

Peaknium oomena. Peaknnm HelTpanu3anuu. Y CI0BUS MPOTEKAHUS peakiuii oOMeHa B
pacTBopax 10 KOHILa.

Tunsl XuMHYECKUX peakuil (110 MPU3HAKY «UUCIIO U COCTaB UCXOAHBIX BELECTB U MPOYKTOB
peakiumny) Ha IPUMEPEe CBOMCTB BOJBI. Peakiius pa3ioxkeHus - 3JIeKTPOIu3 Bobl. Peakiun
COEIMHEHUS - B3aUMO/JICIICTBUE BOJIbI C OKCH/IaMU METAIIJIOB U HeMeTaJlIoB. [IoHsITHE «TUIPOKCUIBDY.
Peakuuu 3amelnieHus - B3auMOJICHCTBUE BOJIBI C IIEIOUYHBIMH U HIEIOYHO3EMENbHBIMU METAJIIAMH.
Peakuuu oOMeHa (Ha mpuMepe TUAposIn3a cyiabpuia aTlOMUHUS U KapOua KaJlblins).

Jemonctpanum. [Ipumeps! pusnyeckux sBJIEHUN; a) IU1aBlieHne napaduHa; 6) BO3roHKa Hoja
WU OEH30MHOM KUCIIOTHI; B) paCTBOPEHUE OKPAIICHHBIX COJIel; I') nu(dy3us TyIIUCTHIX BEIIECTB C
ropsiiel JaMrno4yky HakanuaHus. [Ipumepbl XuMu4ecKkux sBJICHUN: a) ropeHre Marausi, pocgopa; 6)
B3alMO/ICIICTBHE COJISIHOM KHUCIOTHI C MPaMOPOM WJIM MEJIOM; B) oiyueHue ruapokcuaa meau (11); r)
pacTBOPEHMUE MOJTYYEHHOTO THAPOKCUIA B KUCTIOTAX; 1) B3aumoiericteue okcuna meau (1) c
CEPHOM KUCJIOTOM MPU HarpEeBaHUU; €) pa3JIOKEHNE TIepMaHTaHaTa KaJusl; )K) B3aUMOJICHCTBIE
pa30aBIeHHBIX KUCIOT C METAJUIAMHU; 3) pa3jioKeHUE MEPOKCUAA BOAOPOA.

JladopaTopHusblie onbIThI. 16. [IpokanuBanue Men B IUIAMEHH CITUPTOBKH. 17. 3aMernicHue
Meau B pacTBope xjopuaa meau (II) xenesom.

Tema 5. IllpakTukym Ne 1. IlpocTeiimue onepanuu ¢ Bemecrsamu (5 4)

1. IlpaBuna TeXHUKHU OE30MACHOCTH MPHU padoTe B XMMHUUYECKOM KabuHete. [Ipruemsl
oOparieHus ¢ JJabopaTopHBIM 00OPYAOBAHUEM U HarpeBaTeIbHbBIMU Tpubopamu. 2. Habmronenus 3a
M3MEHEHUSAMHU, IPOUCXOASIINMU C TOPAIIEH CBEUO, U UX OMUCAHHE.

3. Ananu3 nouBsl U BoAbl. 4. [Ipu3Haku xumMudeckux peakiui. 5. [Ipurorosienne pactBopa caxapa u
OTpe/ieNIeHUEe MacCOBOI JI0JIN €ro B pacTBOPE.

Tema 6. PacrBopenne. PactBopbl. CBoiicTBa pacTBOPOB 3JIEKTPOJIUTOB (26 u)

PactBopenue kak pusuko-xuMuyeckuil nporecc. [loustre o ruaparax v KpUCTaUIOrHApaTaXx.
PactBoprumMocTs. KprBble pacTBOPUMOCTH KaK MOJIENb 3aBUCUMOCTH PACTBOPUMOCTH TBEPIBIX
BELIECTB OT TemIiepaTypsl. HachllieHHbIe, HEHACHIIIIEHHbIE U IEPECHIIIEHHbIE PACTBOPHL. 3HAYECHUE
PacTBOPOB JUIsl PUPOJIBI U CENIBCKOIO XO03sIiCTBA.



[TonsaTne 00 MEKTPOIUTUUECKON TUCCOIUALNN. DIIEKTPOIUTHI U HEANEKTPOIUTHL. MeXaHu3M
JUCCOLUAIMH 3JIEKTPOJIUTOB C Pa3INYHBIM TUIIOM XUMHUECKOH CBsI3U. CTeneHb 3JIEKTPOIUTHUECKON
mucconanui. CUIIbHBIE U CIIa0bIe 3JEKTPOIUTHI.

OCHOBHBIE NOJIOKEHUS TEOPUH IEKTPOIUTUYECKON uccounannu. MlonHble ypaBHEeHU
peakiuii. Y cIoBUs NIPOTEKAHUS PEaKMU OOMEHA MEXIY JICKTPOIUTAMHU 0 KOHIIA B CBETE MOHHBIX
IIPEACTABJICHUM.

Knaccu¢ukanus HOHOB U X CBOWCTBA.

Kucnotsl, ux xnaccudukanms. J[ucconnanus KUCIOT U UX CBOMCTBA B CBETE TEOPUU
JIEKTPOJUTUYECKON JUCCOLMAMU. MOJIEKYISIpHBIE U HOHHBIE YPABHEHUS PEAKLIIMKU KUCIIOT.
B3aumopaeiicTBue KUCIOT ¢ MEeTallIaMU. DJIEKTPOXUMUYECKUHN PsiJl HAIIPSYKEHUN METAILIOB.
B3anMozencTBre KUCIOT C OKCUAAMHU METAILIOB. B3auMonecTBUE KUCIIOT C OCHOBAHUSAMM - PEAKIUs
HelTpanu3auuu. BzaumonelictBrue kucior ¢ coisimu. Mcenosb3oBaHue TabauIbl pacCTBOPUMOCTH JJIS
XapaKTEPUCTUKU XUMUYECKUX CBOMCTB KUCIIOT.

OcHoBanus, uxX Knaccupukanms. Jlucconuanys OCHOBaHUH U X CBOWCTBA B CBETE TEOPUHU
3JIEKTPOJIUTAYECKON AUCCOMalny. B3auMoaencTBue OCHOBaHUM C KUCIOTaMH, KUCIIOTHBIMU
OKCHJaMH U COJISIMU. Vcrionb30BaHue TabIUIIBI pACTBOPUMOCTH JIJISl XapPAKTEPUCTUKU XUMHUECKUX
CBOMCTB OCHOBaHUM. Pa3ioxeHue HepacTBOPUMBIX OCHOBAHHM IIPU HAaIPEBAHUHU.

Comnu, ux kiaccuuKanys 1 TUCCOLUAINS PA3IUYHBIX TUIIOB colieil. CBOWCTBa colieil B cBeTe
TEOPHUH DJIEKTPOJUTUUECKON Auccourann. B3auMoaencTBue coyeil ¢ MeTajljlaMu, YCI0BUSA
MPOTEKaHUA 3TUX peakuui. B3anmonencTBue cosieid ¢ KUCI0TaMU, OCHOBAHUSIMHU U COJISIMHU.
Hcnonb3oBanne TabIUIbl PACTBOPUMOCTH JUJISl XapaKTEPUCTUKU XUMUYECKUX CBOMCTB COJIEH.

O06o06mienne cBeeHnit 00 OKCHIaX, NX KIacCu(UKAIMN U XUMHUYECKAX CBOMCTBAX.
['enernueckue pspl METAIOB U HEMETAILIOB. ['eHeTHuecKkas CBsA3b MEXKIY KJlacCaMU HEOPTaHUYECKUX
BEILIECTB.

OKHCANTENBHO-BOCCTAHOBUTEIbHBIE PeaKIMi. OKUCIUTENb U BOCCTAHOBUTEIb, OKUCICHUE U
BOCCTaHOBJICHHE.

Peakuyu noHHOro 0OMeHa M OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakiui. CocTaBieHHEe
YpaBHEHHI OKUCIUTEIHFHO-BOCCTAHOBUTEIFHBIX PEAKIMA METOJOM dJIEKTPOHHOTO OanaHca.

CBoiicTBa IPOCTBIX BEILIECTB - METAIJIOB U HEMETAJIIOB, KUCIIOT U COJIEN B CBETE
IIpe/ICTaBICHUIH 00 OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX MPOLIECCAX.

JdemMoHcTpanuu. VcrbiTanue BEIECTB M UX PaCTBOPOB HA 3JIEKTPOIPOBOJHOCTD. /[BHKEHME
OKpAILIEHHBIX MOHOB B 3JIEKTPUUECKOM I0JI€. 3aBUCUMOCTD 3JIEKTPOIPOBOIHOCTH YKCYCHOM KUCIIOTBI
OT KOHLEHTpauuu. B3anmonelicTBre NUHKa ¢ cepoii, coysiHOM kucioToi, xmopuaom meau (II).
I'openune marnus. BzaumonelicTBue XJIOPHON U CEPOBOJOPOIHON BOJIBI.

JlaGopaTopuble onbIThI. 18. B3aumoseiicTBrue pacTBOpPOB XJIOpHIa HATPHUS U HUTPATa
cepebOpa. 19. [TonydyeHre HEpaCTBOPUMOTO THAPOKCHIA U B3AUMOJCHCTBHE €ro ¢ Kuciuotamu. 20.
BzanMmoneiicTBHe KUCIOT ¢ ocHOBaHUAMU. 21. B3anMonelicTBHE KUCIOT C OKCHUIAMU METAJIOB. 22.
BsaumozeiictBre KucioT ¢ Metasuiamu. 23. B3aumoaelicTBrue KUCIOT ¢ coiriMu. 24. BzauMmoaeiictue
mIeIo4Yeii ¢ KuciaoraMu. 25. B3zanuMoaeicTBre meaodeil ¢ OKCHIaMi HeMeTauIoB. 26. BizanMoeiicreue
mienoyeit ¢ consimu. 27. [lonmydeHue u CBOMCTBA HEPACTBOPUMBIX OCHOBaHMM. 28. B3anumopeiicTue
OCHOBHBIX OKCHIIOB C Kuciioramu. 29. B3anmoaelicTBe OCHOBHBIX OKCHIOB ¢ BOmoii. 30.
BsaumMmoeiicTBre KMCIOTHBIX OKCHUIOB C mieaodaMu. 3 1. B3anMoaelicTBre KUCIOTHBIX OKCHUIOB C
BoaoM. 32. B3auMoelicTBue coieli ¢ kucioraMu. 33. B3aumoaeicTBre cone ¢ menoyamu. 34.
B3aumogeiicTBue coineii ¢ consimu. 35. B3anmosielicTBre pacTBOPOB COJIEH ¢ METaNIaMH.

Tema 7. Ilpaktukym Ne2. CBoiicTBa pacTBOPOB 3J1€KTPOJIMTOB (4 1)

1. Nonnsle peakuyu. 2 YcaoBHs IPOTEKaHUSI XUMUYECKUX PEAKIMI MEXKIy pacTBOpaMH
AJIEKTPOJIUTOB 710 KOHIIa. 3 CBOWCTBa KUCIOT, OCHOBaHUM, OKCUIOB U coJeil. 4 Pemenue
JKCIIEPUMEHTAIIBHBIX 33/1a4.

Tema 8. YueOnble s3xckypeun (4 4)

DKCKypCUU B My3€U MUHEPAJIOTUH, KpaeBeTUeCKue, Xy/105KeCTBEHHbIE, 1a00paTopuu yueOHBIX
3aBeJIeHUH, arpoXuMHYecKre J1ab0opaTopru, IKOJIOTHIECKUE, CAHUTAPHO -3 IEMUOJIOTUYECKHE,
anTeKu, Ha MPOU3BOJICTBEHHbIE O0BEKTHI (XMMHUUYECKHE 3aBObl, BOJJOOYHCTHBIE COOPYKEHUS U APYTUe
MECTHbIE XMMHUYECKHE TPOU3BO/ICTBA).

PesepBHoOe Bpems 3 — 6 yacos.

Conep:xxkanue kypca xumum 9 kiacc (2 yaca B Hees110, 70 4yacoB)



Beegenne. O0masi XapaKTepUCTHKA XHMHYECKHX 3JIEMEHTOB M XHMHYECKHX PeaKuuid.
Hepuoauveckuii 3akoH u Ilepunoaunyeckas cucrema xumuyeckux jieMenroB /[. U. MenpaesieeBa
(10 9)

XapakTepucTuKa 3JIEMEHTa I0 ero mnojoxeHuto B [lepuoaudeckoil cucTeMe XUMHUYECKUX
sanemenToB [I. . Menneneera. CBoiicTBa OKCHUJIOB, KHCJIOT, OCHOBAaHHUW M COJIEM B CBETE TEOPHUH
NEKTPOJINTUYECKOW JIUCCOLMALIMM U OKUCIEHMSI-BOCCTaHOBJIEHUsA. [loHSATHE O mEpexoaHbIX
aneMeHTax. AMQOTepHOCTh. ['€HeTHYEeCKUI psii MepexoaHOro 3neMeHTa. llepuonndeckuii 3aKoH H
[Tepuonnueckas cucrema xumuueckux siaemeHToB . M. MenneneeBa. Xumuueckas OpraHU3aLus
KUBOM M HEXHUBOM IPUPOABI. XMMHUYECKHMM COCTaB s/pa, MAaHTUU U 3€MHOH KOpbl. XHMMHYECKHE
AJIEMEHTHI B KJIETKAaX JKUBBIX OpPraHU3MOB. Makpo- W MHKpodjieMeHTh.. O0o0iieHne cBeieHuil o
XUMHAYECKHX peaknusx. Kimaccupukanus XuMUYeCKUX Peakluii M0 Pa3IudHbIM MPU3HAKAM: «UUCIIO U
COCTaB pEArupyrolMx W OOpa3yIIIUXCS BEIIECTB», «TEIIOBOH JPQPEKT», «HAMpaBICHUECY,
«M3MEHEHHE CTENeHEHl OKUCIEHUS SJIEMEHTOB, OOpa3yIOIIMX pearupyrolire BemecTBa», «daszay,
«UCII0JIb30BaHME KaTanu3aropay. [IoHATHE 0 CKOPOCTHM XMMMUYECKON peakuuu. PakTopsbl, BIUSIOIINE
Ha CKOPOCTh XUMHU4ecKUX peakiuil. Karanuzaropel n karanu3. IHruOMTOpbl. AHTHOKCUIAHTHI.

JdeMoHcTpanuu.

Paznmuuneie gopmer Tabmuubr JI. M. MenneneeBa. Mopaenu aroMoB 3JIeMEHTOB 1—3-ro
nepuofoB. Mojenb CTpOEHHsS 3E€MHOro Iapa (IONepedHbl pa3pe3). 3aBUCHMOCTb CKOPOCTHU
XMMHUYECKON pEaKkLHUyU OT IPUPOJbI pEarupyrolux BELIECTB. 3aBUCUMOCTb CKOPOCTH XUMHYECKOU
peaKuuy OT KOHLIEHTPALMK pearupyolnX BEeIeCTB. 3aBUCUMOCTb CKOPOCTH XUMHUECKON PEaKLIUU OT
IUIOUIAId CONPUKOCHOBEHMSI PEAarupyroIlUX BELIECTB («KHUIALIMHI Cl0i»). 3aBUCUMOCTb CKOpPOCTHU
XUMHUYECKOM DPEAKLIHUHA OT TEMIEPATYphl PEarupyrolldX BeEIIECTB. ['OMOreHHBIM W TIe€TepOre€HHBIN
katanu3bl. DepMeHTaTUBHBIN Katanu3. THrubuposanue.

JlaGopaTopHble ONBITHI.

1. TlomydyeHue THUIPOKCHAA IIMHKA M MCCIEIOBAaHUE €ro CBOMCTB. 2.MonaenupoBaHue
noctpoenus [leproauueckoi cucrembl xumuueckux aiemeHtoB Jl. M. MenneneeBa. 3. 3amelienue
xKene3oM Meau B pactBope cyinbdara menu (I1). 4. 3aBHCHMOCTh CKOPOCTH XUMHUYECKOW PEaKIUH OT
IIPUPO/IbI PEATMPYIOIIKX BEIIECTB HAa IPUMEPE B3aUMOIEHCTBUS KUCIOT ¢ METAJUIAMHU. 5. 3aBUCUMOCTh
CKOpPOCTH XHMHYECKOM peaklMd OT KOHIEHTpPAlMH pearupyroliuX BELIECTB Ha IpUMeEpe
B3aUMOJICHCTBUS LIMHKA C COJISTHOM KHMCJIOTOM pa3IMYHON KOHILIEHTpAIMU. . 3aBUCUMOCTh CKOPOCTH
XUMHUYECKON peaklMy OT IUIOLIAAM CONMPUKOCHOBEHMSI pearvpyrolux BelecTB. 7. MoaenupoBaHue
«KUIISILIEro ¢0s». 8. 3aBUCHMOCTbh CKOPOCTU XMMHUYECKOM peakluu OT TEMIEpaTyphbl pearupyromux
BELIECTB Ha IpuMepe B3aumojencTBus okcuga meau (II) ¢ pactBopoM cepHOM KHUCIOTHI pa3InyHOU
Temneparypsl. 9. PasnoxeHue nepokcujia BoJopoaa ¢ moMolpto okcuaa Mapranua (IV) u karanasel.
10. OGHapyxeHue KaTajla3bl B HEKOTOPbIX MHIIEBbIX mpoaykrax. 11. HWuruOuposanue
B3aMMOJICHCTBUS KUCIIOT C METAJJIaMU YPOTPOIIMHOM.

IIpenmeTrHble pe3yJibTaThbl 00yUeHHs

VYyamuiics 10J17KeH yMeTh:

HCIOJIb30BAaTh MIPH XapaKTEPUCTUKE NMPEBPALLIEHUI BEIIECTB MOHATHUS: «XUMHUYECKasl peaKIus»,
«pEeaKUUU COEAUHEHMS», «PEaKIMH pPa3lIoKEHUs», «PEaKIUH OOMEHa», «peaklUU 3aMeIICHUs,
«peakuuu  HeUTpanu3aluu», <«OK30TEPMHUECKHE PEAKIUN», <«OHAOTEPMHUYECKUE PEaKIHH»,
«0OpaTUMBbIE peakLUny», «HEeoOpaTHUMbIE PEaKIUN», «OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIUN,
«TOMOT'€HHbIE peakuuny, «reTepOreHHbIE peaxKum, «KaTaIMTUYECKHE peaxkuum»,
«HEKATAJTUTUYECKUE PEaKIMN», «TEMI0BOM 3()(PEKT XUMHUUECKON peaKun», «CKOPOCTbh XMMHUECKON
peaKuumy, «KaTalin3aTopy;

XapaKTepu30BaTh XUMHUECKHE ODJIEMEHTH 1—3-T0 TMEepHoJ0B MO WX TIOJOXKECHUIO B
[Tepuonnueckoit cucremMe xumuyeckux dnaeMmeHtoB J[. M. MeHneneeBa: XHMMUYECKUH 3HAK,
MOPSAIKOBBIM HOMEp, NEpUoA, TpyIa, NOArpyIna, OTHOCUTENbHAs aTOMHAasi Macca, CTPOEHHE aToMa
(3apsin Aapa, 4UCIO MPOTOHOB M HEUTPOHOB B siApe, oOlIee 4YMCIO 3JIEKTPOHOB, pacHpeleseHue
AJIEKTPOHOB I10 AJIEKTPOHHBIM CJIOSIM, IIPOCTOE BEILIECTBO, (DOPMYIIa, Ha3BaHUE U THUII BBICIIETO OKCHUJIA
Y THAPOKCHU/IA, JIETYIETO BOJAOPOTHOTO COSAMHEHUS (/111 HEMETAJIOB));

XapaKTepu30BaTh OO0IIME XMMHUYECKHE CBOWCTBA aM(OTEpPHBIX OKCHIOB M THAPOKCHIOB;
MPUBOJUTH NMPUMEPHI peakUuii, MOATBEPKIAIONINX XUMHUYECKHE CBOMCTBAa aM(pOTEPHBIX OKCUAOB U
THJIPOKCH/IOB;

JaBaTh XapaKTEPUCTHKY XMMHUYECKUX DPEAKIMH MO YHCIY U COCTaBY HCXOIHBIX BEUIECTB U
MPOJAYKTOB pEaKkluu; TEeIoBoMy AJ(¢eKTy; HaNpaBlIE€HUIO TPOTEKaHMUsI peakUWu; H3MEHEHUIO
CTETIEHEW OKUCICHHUS DJIEMEHTOB; arperaTHOMY COCTOSHUIO MCXOJHBIX BELIECTB; Yy4YacTHIO
KaTaJlIn3aTopa;



OOBSICHATH M MPUBOAUTH NMPHUMEPHI BIUSHUS HEKOTOPHIX (PaKTOPOB (MPUPOJA pearupyromux
BEUIECTB, KOHILIEHTpalMsl  BEILECTB, JABJIEHUE, TEMIlepaTypa, KaTalu3aTop, IOBEPXHOCTb
COIIPUKOCHOBEHHUSI pEarupyrolux BEIECTB) HA CKOPOCTh XUMUUYECKUX pEaKLIU;

HaOJII0AaTh M ONKUCHIBATh YPAaBHEHHS PEAKIIMA MEX/y BEIIECTBAMH C TOMOIIBIO €CTECTBEHHOTO
(pyccKoro UM poIHOTIO) A3bIKa U A3bIKA XUMUH;

MPOBOJIUTH OMBITHI, IMOJITBEPKAAIONINE XUMHUECKHE CBOWCTBA aM(OTEPHBIX OKCHIOB H
THJIPOKCHIOB; 3aBHCUMOCTh CKOPOCTH XMUMHYECKOW PEaKIMHU OT Pa3NUYHBIX (HaKTOpOB (MpHpoaa
pearupyoomux BEIIECTB, KOHLEHTpalus BELIECTB, [JaBJIE€HHME, TEMIEparypa, KaTalau3aTop,
IIOBEPXHOCTh CONPUKOCHOBEHHUSI pEarupyrouux BELIECTB).

MertanpeamMeTHble pe3yJabTaThbl 00y4eHus!

VYyamuiics 10JI2KeH yMeTh:

OTIPENIeNIATh 1EeNb Y4eOHOM NeATeNbHOCTH C IMOMOMIIBIO YYHUTENS U CaMOCTOATENBbHO, UCKATh
CpEICTBa €€ OCYIIECTBIEHUS, paboTas IO IUIaHy, CBEPATh CBOM JEHCTBUS C ILEJIbIO WU IpU
HEOOXOMMOCTH HCHPABIATH OIIMOKH C TIOMOIIBIO YUYUTENS WU CaMOCTOSATENBHO; COCTaBJISATh
AHHOTAILIMIO TEKCTa; CO37aBaTh MOJIENU C BBIJCICHHEM CYIIECTBEHHBIX XapPaKTEPUCTUK OOBEKTa M
NpPEJCTaBICHUEM WX B TPOCTPAHCTBEHHO-TpapUUECKOW WM 3HAKOBO-CHMBOJIMYECKOH (opme;
OIpeNeNIATh BUABI KiIacCH(PUKanuu (€CTECTBEHHYIO W HMCKYCCTBEHHYIO); OCYLIECTBISTH IPSIMOE
JENYKTUBHOE JI0KA3aTeIbCTBO.

Tema 1. Metamiabl (14 4)

[Tonoxenne wmertawioB B Ilepuogumueckoil cucreme Xxumuuyeckux asnemeHtoB [l U
MenpeneeBa. Meraunueckass KpUCTalLIMYecKas peElIeTKa M MeTalIMdecKass XUMHUYecKas CBS3b.
Oo6mue ¢usnueckue cBoiicTBa MeTauioB. CIUTaBbl, UX CBOMCTBA M 3HAUYCHHE. XMMHUYECCKHE CBOHCTBA
METAJIJIOB KaK BOCCTAHOBUTENEH, a TaKKe€ B CBETE€ MUX IOJOKEHHUS B DJICKTPOXUMHUYECKOM pPSAY
HanpspkeHui MetansoB. Kopposust meTamioB u criocoObl 00pb0bI ¢ Hell. Mertamisl B mpupoe. O6mue
CTIOCOOBI X TIOJTYYCHUSI.

OO0mas xapakTepuCTHKA IIEJOYHBIX MeTaI0B. Mertaisl B npupoje. O6mue cnocoObl ux
nostydenusi. Ctpoenue atoMoB. Lllenounbie MeTamibl — npocThie BeulecTBa. BakHeline coeiMHeHns
IIETIOYHBIX METAJUIOB — OKCHJIbI, THIPOKCUABI U COJH (XJIOPHIbI, KapOOHATHI, CyNIb(aThl, HUTPATHI),
UX CBOWCTBAa U IPUMEHEHHUE B HApOJHOM Xo3sicTBe. Kanuiinble ynoopenus.

O0mas xapakTepucTHKA 3JIeMeHTOB IJIaBHoi nmoaArpynns! Il rpynnei.

Crpoenue aromoB. lllenouHo3emenbHbIE METaIbl — MPOCThbIE BeLlecTBa. BakHeliiue
COEIMHEHUS 1LE€JI0YHO3EMENIBHBIX METAIJIOB — OKCH/Ibl, TUJIPOKCHUJIBI U COJIU (XJIOpHUbI, KapOOHATHI,
HUTPATHI, cyab(aTsl, pocdaTsl), UX CBOWCTBA M IPUMEHEHHE B HAPOTHOM XO3HCTBE.

AJIIOMUHH.

Crpoenue aroma, (pU3MYECKHE W XUMHUYECKHE CBOMCTBA MpocToro BemecTtBa. CoenuHEHUs
QTIOMHHMSL — OKCHJI M THUIPOKCUI, MX aM(OTepHBIH Xapakrep. BakHeWinue coiu altOMHHMSL.
[IpuMeHeHne amtOMUHUSA U €70 COCINHEHUM.

Keaeso.

Crtpoenue atoMa, pU3MYECKHE U XMMHYECKHE CBOICTBa MPOCTOrO BelleCcTBA. | eHeTHUecKue
psanet Fe™ nFe™.

Baxneiimue conu xene3a. 3HaueHHE Kele3a U ero COeAMHEHUN JUIsl MPUPOJbl U HAPOJHOTO
XO035MCTBA.

JdeMoHcTpanum.

OO6pa3ipl MIENOYHBIX W MICIIOYHO3EMENbHBIX MeTaimioB. OOpa3ibl ciuiaBoB. B3aumonelicTBue
HAaTpusl, JIMTHS W KajdblUMs C BOAOW. B3ammoneiicTBue HaTpusi M MarHusg C KHUCJIOPOIOM.
BsaumopeiictBue meramioB ¢ HemerauiaMu. [lomyuenue ruapokcuos xenesa (1I) u (111).

JlaGopaTopHble ONBITHI.

12. BzaumopeiicTBUE pacTBOPOB KHUCIOT U cojiel ¢ MeTaiiamMu. 13. O3HakoMJIeHHE ¢ pydaMH
xkene3a. 14. OxpammBaHue MJIaMEHU COJISIMHU IICJIOYHBIX METa/UIoB. 15. B3aumopaeicTBue Kaiblus C
BojoM. 16.ITonmyuenne rtuApOKCHMIA KaldblUs MW HcclenoBaHue ero cBouctB. 17. Ilomydenue
TUJIPOKCHIA aJTIOMUHUS WU HCCIEIOBAHME €ro CBOMCTB. 18. B3auMopelcTBue jkene3a ¢ COJISTHOU
kucnotoi. 19. [Nonyuenue ruapokcuos xenes3a (1) u (1) u uzydyenue ux cBONCTB.

IIpeaMeTHBbIe pe3yJbTaThl 00yUYECHUS

VYyamuiics 10J17KeH yMeTh:

HCIOJIb30BaTh MPHU XapaKTEPUCTUKE METAJUIOB U MX COCIMHEHUMN MOHITHS: «METaJUIbD», «Psl
aKTUBHOCTH METAJIJIOBY, «ILEIOYHbIE METaIbI», «IIEeJIOYHO3EMEIbHBIE METAIIbD», UCIOIB30BaTh UX
IpU XapaKTePUCTHKE METaIOB; JlaBaTh XapaKTEPUCTUKY XHUMUYECKUX HIJIEMEHTOB-METAJJIOB
(LIeTOYHBIX METaJUIOB, MarHus, KaiblMs, aJIOMUHUS, jKeJie3a) Mo uX nojiokeHuto B [leproauueckoit
cUCTeMe XMMHUYeCKuX 3ieMeHToB []. 1. MenaeneeBa (XuMUUYECKH 3HAK, TTOPSIIKOBBIN HOMEp, TIEPHOI,



rpymnmna, NoArpymnmna, OTHOCUTEIbHAs aTOMHasl Macca, CTPOEHHE aroma (3aps] Sapa, YUCI0 IPOTOHOB U
HEHTPOHOB B si/ipe, 00IIee YUCIO SIEKTPOHOB, PacIpe/ieIeHue IEKTPOHOB MO 3JEKTPOHHBIM CIIOSIM),
MIPOCTOE BELIECTBO, (hopMyIia, HA3BAHUE M TUII BBICILIETO OKCUAA U TUAPOKCHIA);

Ha3bIBaTh COCAMHEHUS METAJIOB M COCTABIIATH WX (DOPMYIIBI IO HA3BAHUIO;

XapaKTepu30BaTh CTPOCHUE, 00IMe (PU3MUecKue U XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-
METaJJIOB;

OOBSICHATh 3aBHCUMOCTh CBOWCTB (WJIM IpPEJCKA3bIBaTh CBONCTBA) XMMHUYECKHX SJIEMEHTOB-
METaIOB  (paguyc, METAaJUIMYECKUE CBOMCTBA D3JEMEHTOB, OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIE
CBOMCTBa 3JIEMEHTOB) M O0pa3yeMbIX HUMH COEIMHEHHUM (KHCIOTHO-OCHOBHBIE CBOMCTBA BBICIIUX
OKCHJIOB U THUAPOKCUAOB, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE CBOWCTBA) OT MOJOXEHUS B
IIepuonnueckoii cucreme xuMuueckux anemenTos . M. Menzeneesa;

OIMCHIBATh OOIIME XMMHYECKHE CBOWCTBA METAJIOB C MOMOILNBIO €CTECTBEHHOIO (PyCcCKOTo
WM POJIHOTO) SA3BIKA U S3bIKA XUMMH;

COCTaBJISAITh MOJIEKYJISIPHBIE YPAaBHEHHUS PEaKLMH, XapaKTEpU3YIOLIMX XUMHUYECKHE CBOICTBa
METAJIOB U MX COEIUHEHWH, a TakKe ODJIEKTPOHHBIE YpaBHEHUS IIPOLECCOB OKHUCIIECHUS-
BOCCTAHOBJICHMS;

YPaBHEHUS 3JIEKTPOJIUTHUECKON JUCCOLMALMU; MOJIEKYJISIPHBIE, TOJHBIE M COKpAILIECHHBIE
HMOHHbBIE YPaBHEHUSI pEaKLUN C y94aCTUEM DJIEKTPOJIUTOB;

yCTaHABIMBAaTh IPUYUHHO-CIEACTBEHHBIE CBA3M MEXIY CTPOCHHMEM aToMa, XHUMHUYECKOH
CBSI3bI0, TUTIOM KPHCTALTMYECKOW PEIIETKH METAJUIOB M MX COCAMHEHU, UX OOIMUMHU (PU3UICCKUMU H
XUMHYECKUMHU CBOMCTBaMU;

ONUCHIBATh XMMHUYECKHE CBOMCTBA ILEJIOYHBIX U IIEJIOYHO3EMENIbHBIX METAJUIOB, a TaKXKe
AITIOMHUHMS U XKeJle3a U UX COSAMHEHUH C TIOMOIIbIO €CTECTBEHHOIO (PYCCKOI'O MJIM POJHOTO) sI3bIKa U
SI3bIKA XUMUU;

BBIIIOJIHATh, HAOMIOJaTh M ONMCHIBATh XMMMUYECKHH OSKCIEPUMEHT IO pacro3HaBaHUIO
BAKHEHIINX KATUOHOB METAJIIIOB, TMJIPOKCH/I-HOHOB;

SKCIIEPUMEHTAJIBLHO MCCIEA0BaTh CBOWCTBA METANIOB W MX COCIMHEHUM, pelaTh
AKCIIEPUMEHTAJIbHBIE 3a]1au 110 TeMe «MeTabl»;

OINMCHIBATh XMMHUYECKHH 3KCHEPUMEHT C MOMOIIBIO €CTECTBEHHOI'O (PYCCKOI'O WJIM POJIHOIO)
SI3bIKA U SI3bIKA XUMHUH,

MPOBOJIUTH PACUeThl MO XUMHUYECKUM (OpPMYJIaM M ypPaBHEHHSM PEAKIUH, MPOTEKAIOUINX C
Y4aCTHEM METAJUIOB U UX COCAMHEHHUI.

MertanpeamMeTHble pe3yJabTaThl 00y4eHus!

VYyamuiics 10J17KeH yMeTh:

paboTaTh MO COCTaBICHHOMY IUIaHYy, MCHOJb3Ysl Hapsly ¢ OCHOBHBIMH U JOTIOJHUTEIbHBIC
cpenctBa (CIpaBOYHYIO JIMTEPATypy, cioxkHble npubopsl, cpeacrBa UKT); ¢ momormipio yuurens
oTOMpaTh Ui pelleHus y4eOHbIX 3a7ay HEOOXOIMMbIE CIIOBApH, SHIUKIIONEIUH, CIPaBOYHUKU,
AJIEKTPOHHBIE AUCKHU;

COTIOCTABJIATh U OTOMpaTh MH(OPMALIMIO, TOJIYYEHHYIO U3 Pa3IMYHBIX UCTOYHHUKOB (CIOBapH,
SHIMKJIONENH, CIPAaBOYHUKH, JIEKTPOHHBIE TUCKHU, ceTh VIHTEepHET);

MIPECTaBIATh MHPOpPMALMIO B BUAE TaOJHUI[, CXEM, OMOPHOTO KOHCIIEKTAa, B TOM YHCIE C
npuMenenuneM cpeacts KT,

oQOpMIIATH CBOM MBICIM B YCTHOH M IHCBMEHHOW pe4Yd C Y4YETOM CBOUX Y4YEOHBIX H
YKU3HEHHBIX PEYEBBIX CUTYallUi, B TOM 4ucie ¢ npumeHenneM cpeacrts UKT;

COCTABJISITh PELIEH3UIO HA TEKCT;

OCYHIECTBJIATH JOKA3aTeIbCTBO OT POTUBHOTO.

Tema 2. [Ipaktukym 1. CBoiicTBa MeTA/UIOB M MX COeJUHEHHH (2 4)

1. OcymecTBieHne NENOYKH XUMHUYECKMX mpeBpamieHuil. 2. IlomyueHue u cBoMcCTBa
COEMHEHNI MeTayuioB. 3. PelieHue SKCIEpUMEHTANBHBIX 3a/lad Ha paclno3HaBaHUE U MOJydyeHUE
COEIMHEHUI METAJIOB.

IIpeaMeTHBbIe pe3yJbTaThl 00yUYECHUS

VYyamuiics 10J17KeH yMeTh:

oOpamarecsi ¢ J1abOpaTOpHBIM O0OPYIOBAaHWEM ¥ HarpeBaTebHBIMH MpUOOpaMU B
COOTBETCTBHH C MPaBUJIAMU TEXHUKH 0€30IaCHOCTH;

Ha0Jt0/1aTh 32 CBOMCTBAMM METAUIOB U MX COCAMHEHUU M SIBJICHHUSIMH, NMPOUCXOIALIUMH C
HUMU,

OINMCHIBATh XUMHUYECKHH 3KCHEPUMEHT C MOMOIIBIO €CTECTBEHHOI'O (PYCCKOIO HIIM POJIHOTO)
SI3bIKa U A3bIKA XUMUMY;

JIeN1aTh BBIBOJIBI 10 pe3yJIbTaTaM MPOBEIECHHOTO SKCIIEPUMEHTA.



MeTtanpeamMeTHble pe3yJabTaThbl 00y4eHus!

VYyamuiics 10JI2KeH yMeThb:

OIIpeNeNIATh, UCXOAS U3 yueOHOH 3ajauu, HeOOXOIUMOCTh HUCIOJIB30BAHUS HAONIOICHUS MU
9KCIIEPUMEHTA.

Tema 3. HemeTamwibl (25 4)

OOmiast XxapakTepuCTUKa HEMETaNIOB: MookeHue B [leproanyeckoit cucTteMe XUMHUYECKUX
sanemenToB J[. VM. MeHnneneeBa,0cO0EHHOCTH CTPOEHUSI aTOMOB, JJIEKTpoOTpularebHOCTh (D0)
KakMepa «HeMeTaIMYHOCTH», pan O0. Kpucramamuyeckoe CTpOEHHE HEMETAJUIOB — IIPOCTBIX
BeuiecTB. Ayutotponus. dusnueckue cBoiicTBa HeMeTa1oB. OTHOCUTENBHOCTD MOHATUN «METAJ» U
«HEMETaJ».

Boaopoa.llonoxenue Bogopona B Ilepuoguueckoit cucreme xuMuueckux siemeHToB [l U.
MenneneeBa. CtpoeHue aroma U MojeKyibl. Pu3nueckue U XMMHUYECKHUE CBOMCTBa BOJOpOJA, €ro
[I0JIy4YE€HUE U IIPUMEHEHHE.

Bona.

CrpoeHnue Monekynasl. Bonopoanas xumuueckas cBs3b. DU3MYECKHE CBOMCTBa BOJBIL.
AHoManuu CBOUCTB BoAbl. ['napoduiibHbie 1 THApOPOOHBIE BenlecTBa. XUMUYECKHUE CBOMCTBA BOJIBL.
Kpyrosopor Boasl B mpupone. BomoouncTtka. Aspanust Boabl. beiToBble ¢GuibTpsl. MuHepaibHbIE
BOABL. JlucTrminmmpoBaHHas BoJa, €€ MOJIy4eHUE U IPUMEHEHHE.

O0mas xapaKkTepucTHKA rajJoreHoB.

Crpoenue atoMoB. [IpocThle BellecTBa 1 OCHOBHBIE COEJUHEHUS TaJION€HOB, UX CBOMCTBA.

Kpatkue cBenenus o xyope, opome, ¢rope u ione. [IpuMeHeHne raloreHoB U UX COSTMHECHUHN
B HAPOJHOM XO35HCTBE.

Cepa.

CrpoeHue aroma, ajsIOTpONHMs, CBOMCTBA U MpUMEHEHUE poMOndeckoil cepbl. OKCHUIBI CEpPbI
(IV) u (VI), ux nonyuenue, cBoiicTBa u npuMmeHeHue. CepHasi KUCIOTA U €€ COJIU, UX NIPUMEHEHHUE B
HapOJAHOM X03sicTBe. [I[pON3BOACTBO CEPHON KUCIOTBHI.

A3or.

CrpoeHue aToMa U MOJIEKYJIbI, CBOMCTBA MPOCTOrO BELIECTBA. AMMUAK, CTPOEHUE, CBOMCTBA,
nojiyueHue u npuMmeHenue. Coiau aMMOHUS, X cBoicTBa U mpuMeHeHnue. Oxcuapl azota (I1) u (IV).

A30THas KHCIIOTa, €€ CBOCTBAa W NpUMeHeHWe. HutpaTsl W HHUTPHUTHI, mpodiiemMa HX
COZIEpIKaHUS B CEITLCKOXO035IIICTBEHHON MPOIYKIIMU. A30THBIC YI0OpEHHUS.

Dochop.

Crtpoenne aroma, alIOTpONHs, CBOMCTBa Oenoro M KpacHoro ¢ocdopa, MX MPUMEHEHHE.
OcHoBable coenuHeHus: okcua docdopa (V) u oprodocdopHas kuciora, docdarel. DochopHbie
ya0OpeHus.

Yraepoa.

Crpoenue atoMma, ajuloTponusi, cBoicTBa Moaudukanuid, npumenenue. Okcuasl yraepoaa (II)
u (IV), ux cBoiictBa u npuMmeHnenue. KapOoHaTsl: KaJablUT, COAa, MMOTAlll, UX 3HAUEHUE B MPHUPOJE U
KU3HU YEJIOBEKa.

Kpemuuii.

CrpoeHue aToMa, KpUCTaNIMYECKUN KPEMHUM, €ro cBoWCTBa U npuMeHeHue. OKCHUJl KpeMHHUS
(IV), ero mpupoansie pazHOBUIHOCTH. CHIHMKaThl. 3HAYCHUE COCIUHEHUNM KPEMHUsI B JKUBOU U
HeXuBOU npupoze. [IoHaTHe 0 CHIMKAaTHON MPOMBIIIJIEHHOCTH.

JdemoHcTpanmu.

OOpasupl rajoreHoB — MPOCTHIX BeUIeCTB. B3auMoOJeHCTBHE TaJIOTEHOB C HATPHUEM, C
aTIOMUHHUEM. BrITeCHeHHE XJIOpOoM OpoMa HIIM HOJIa U3 pacTBOPOB UX coliei. BzanmosencTBre cepol ¢
METaJUIaMH, BOJAOPOJOM M KHUCIOpPOAOM. B3anmmonencTBre KOHIEHTPUPOBAHHOW a30THOM KHMCIIOTHI C
Menbto. [lormomenue yrieM pacTBOPEHHBIX BELIECTB WM T'a30B. BoccTaHOBIEHNE MEU U3 €€ OKCHIa
yraem. OOpa3upsl NpUPOAHBIX COEIMHEHUHN Xyopa, cepbl, Gocdopa, yriepoaa, kpemHus. OOpasiibl
BAXHEHIINX JJI1 HApOJHOTO XO034HCTBa Cynb(aToB, HUTPATOB, KapOOHATOB, (ocdaTtoB. OOpasIbl
CTEKJIa, KepaMHUKH, [IEeMEHTA.

JlabGopaTopHbie ONBITHI.

20. ITonyuenne u pacro3HaBanue Bojgopona. 21. MccinenoBanme moBepXHOCTHOTO HATSIKEHUSA
BOJbl. 22.PacTBOpeHME NE€pMaHTaHaTa Kalausd WIM MEJHOro Kymnopoca B Boje. 23. I'maparanus
ob6e3BokeHHOro cynbdara menu (II). 24. M3roroBnenne runcoBoro ormnedarka. 25. O3HaKOMIICHHE C
KOJUTeKIIMeW OBITOBBIX (ribTpoB. 26. O3HaKOMJIEHWE C COCTAaBOM MHHEPAJbHOW BOIBI. 27.
KavecTBeHHass peakuusa Ha rajoreHuJ-uoHbl. 28. [lomydeHwe W pacno3HaBaHHWe Kuciopoaa. 29.
l'openue cepsl Ha Bo3myxe m B kuciopozae. 30.CBoiicTBa pa30aBiieHHOW cepHOW KHCIOTHL. 31.
N3yuenue cpoiictB ammuaka. 32. Pacno3naBanue coneit ammoHus. 33. CBoiicTBa pa3z0aBieHHON
a30THOM KHCIOTHL. 34. B3anmopaeicTBHE KOHIEHTPUPOBAHHOM A30THOW KHCJIOTBHI C Meapto. 35.



l'openne docdopa Ha Bozmyxe u B kucinopoze. 36. PacnoznaBanue docdaros. 37. 'openue yris B
kuciopoze. 38. [lomyueHune yroabHONH KUCIOTH M U3ydeHue ee cBoicTB. 39. Ilepexon kapOboHATOB B
runpokapOonarsl.40. Pasnoxenue ruapokapbonara Hatpus. 41. [lonyueHne KpeMHEBOH KHCIOTHI U
M3yYECHHUE €€ CBOWCTB.

IIpenmeTrHble pe3yJbTaThl 00yYeHHs

Yyamuiics 10JI2KeH yMeThb:

HCIOJIb30BaTh IPU XapaKTEPUCTUKE METANIOB M UX COCIAMHEHUN MOHSTHS: «HEMETAILIbI»,
«TaJIOTEHbI», «AJUIOTPOIHBIE BUAOU3MEHEHUS», GKECTKOCTh BOJBD», «BPEMEHHAs )KECTKOCTb BOJbI»,
«IIOCTOSIHHAS )KECTKOCTD BOJIBD», «00IIast 5KECTKOCTh BOJIBIY;

7aBaThb XapaKTEPUCTHUKY XHMMHMUYECKHUX 3JIEMEHTOB-HEMETAJUIOB (BOJOpPOJA, TaJIOr€HOB,
KHCJIOpOAa, cepbl, a3otra, ¢ocdopa, yriepoga, KpeMHHUs) MO HX MOJOXKEeHHIO B llepuommueckoi
cucreMe xumuueckux aemeHToB /1. V1. MenneneeBa (XuMn4eckuil 3HaK, OPSAKOBBI HOMED, IEPUOL,
rpymnmna, noArpymnmna, OTHOCUTEIbHAs aTOMHAsl Macca, CTPOEHHME aroma (3aps]l apa, YUCI0 IPOTOHOB U
HEHTPOHOB B sizipe, 00IIee YHCIIO IEKTPOHOB, PACIIPEICIICHUE HIEKTPOHOB MO AJIEKTPOHHBIM CIIOSIM),
MIPOCTOE BEIIEeCTBO, (popMyIia, Ha3BaHUE M THI BBICIIETO OKCUAA U TUAPOKCHIA, (OpMysIa U XapaKTep
JIETY4YEro BOJOPOJIHOTO COEMHEHMS);

Ha3bIBaTh COCAMHEHUS HEMETAJUIOB U COCTABIIATH UX (POPMYJIBI 0 HA3BAHHMIO;

XapaKTepu30BaTh CTPOCHUE, 00IMe (PU3MUECKUE U XMMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-
HEMETAJJIOB;

OOBSICHATH 3aBHCUMOCTH CBOWCTB (WJIM TPEICKA3bIBaTh CBONCTBA) XMMHYECKHX SJIEMEHTOB-
HEMETAJUIOB (pajnyC, HEMETAUINYECKUE CBOMCTBA 3JIEMEHTOB, OKHMCIUTEIbHO-BOCCTAaHOBUTEIIbHBIE
CBOMCTBa JJIEMEHTOB) M O0pa3yeMbIX HUMH COCIMHEHHH (KHCIOTHO-OCHOBHBIE CBOMCTBA BBICIIUX
OKCHJIOB U TUAPOKCUIOB, JIETYYHMX BOJOPOJHBIX COEAUHEHWUH, OKHCIMTEIbHO-BOCCTAHOBHUTEIbHBIC
CBOICcTBa) OT noJioxkeHus B [leproauueckoii cucreme xumuueckux aeMenTos /1. 1. Menneneena;

OINUCHIBATh O0IME XUMUYECKUE CBOWCTBA HEMETAJIOB C MOMOILBIO €CTECTBEHHOIO (PyCCKOTro
WM POJIHOTO) SA3bIKA U S3bIKA XUMUH;

COCTaBJISITh MOJIEKYJISIPHBIE YPaBHEHHUS PEaKLMH, XapaKTEpU3YIOLIMX XHMUYECKUE CBOICTBa
HEMETAJZIOB M HUX COEIMHEHUH, a TaKkKe »JJIEKTPOHHBIE YpaBHEHHS IIPOLIECCOB OKHUCIIECHUS-
BOCCTAHOBJICHUS;

YpaBHEHUSI DJIEKTPOJUTHUECKON TUCCOLIMALMU; MOJIEKYJISIPHbIE, IIOJHBIE M COKpAILICHHbIE
VMOHHbBIE YPaBHEHUSI pEaKLUi C y4aCTUEM DJIEKTPOJIUTOB;

YCTaHABIIMBATh IMPUYMHHO-CIICJICTBEHHBIE CBSI3U MEXJAYy CTPOEHHUEM aTOMa, XUMHUYECKOU
CBSI3b10, TUIIOM KPUCTAJUIMUECKOM pEHIETKH HEMETAJUIOB U UX COCIUHEHUM, UX 00IMMHU (PU3MUECKUMU
1 XMMHUYECKUMHU CBOICTBaMU;

OMHCHIBATh XUMUYECKHUE CBOMCTBA BOJOPOJA, TAJIOTEHOB, KUCIOPOAa, Cephl, a3oTa, (pocdopa,
rpadura, anmasza, KpEMHHUS U UX COEIMHEHUHN C MOMOIIBIO €CTECTBEHHOTO (PYCCKOTO WM POJHOIO)
SI3bIKA U SI3bIKA XUMHH;

OINMHCHIBATh CIOCOOBI YCTPaHEHHUS >KECTKOCTH BOJbI U BBINOJHATH COOTBETCTBYIOUIUI WM
XUMHUYECKUN SKCIIEPUMEHT;

BBITIOJIHATh, HA0JI0/IaTh U ONMMCHIBATh XUMHUYECKHUM AKCIIEPUMEHT IO PaclO3HABaHUIO MOHOB
BOJIOpOJa U aMMOHUSI, Cyib(ar-, KapOOHAT-, CHIIMKAT-, pocdaT-, XJI0pUI-, OpOMHI-, HOIU]I-UOHOB;

SKCIIEPUMEHTAJIBbHO MCCIEA0BaTh CBOWCTBA METANIOB W MX COEIMHEHUHM, pelaTh
SKCIIEpUMEHTaJIbHBIE 3a1auu 1o TeMe «Hemeramiby;

OINMCHIBATh XUMHUYECKHH 3KCHEPUMEHT C MOMOIIBIO €CTECTBEHHOI'O (PYCCKOIO HIIM POJIHOIO)
SI3bIKA U SI3bIKA XUMHH;

MIPOBOAUTH PAacCUeThl MO XUMHUYECKUM (OpMysaM M YpPaBHEHMSIM pPEaKIMM, MPOTEKAIOIIUX C
Y4aCTHEM HEMETAIJIOB U UX COEIUHEHHUIA.

MertanpeamMeTHble pe3yJabTaThl 00y4eHus!

VYyamuiics K10J17KeH yMeTh:

OpraHM30BbIBaTh y4ye€OHOE B3aMMOEHCTBHE B Ipylme (pacnpenensTh poJid, JOrOBapUBaThCS
JpYyT C APYTOM U T. 11.);

MpeIBUJIETh (MIPOTHO3UPOBATH) MOCIEICTBUS KOJJIEKTUBHBIX PEIICHUH;

MMOHUMATh IPUYMHBI CBOETr0 HEycIeXxa U HaXOJUTh CIIOCOOBI BHIXOJa U3 3TOM CUTYyallMH;

B JMAJIOTE€ C YYHUTENEM YYHUTHCS BbIpaOaThIBaThb KPUTEPUHM OLEHKH M ONPENENSITh CTENeHb
YCHEIIHOCTH  BBIMOJHEHUS] CBOEl padoThl U pabOTHl BCEX, UCXOAS U3 UMEIONIMXCS KPUTEPHEB,
COBEpIICHCTBOBATh KPUTEPUH OLIEHKH U MOJIb30BATHCS UMU B XO/I€ OIICHKH M CAaMOOLIEHKH;

OTCTauBaTh CBOIO TOUKY 3PEHUs, apTyMEHTHUPYA €€;

MOATBEPK/1aTh apTyMEHTHI (pakTamu;

KPUTHYHO OTHOCHUTHCS K CBOEMY MHEHHUIO;



CIIyLIATh IPYTUX, MBITATHCS IPUHUMATH IPYTYIO TOUKY 3pEHUS, ObITh TOTOBBIM U3MEHUTH CBOIO
TOYKY 3pPCHUS;

COCTaBIIAAITH pedepaT Mo onpeaeeHHON Gpopme;

OCYULIECTBJIATh KOCBEHHOE Pa3JIEIUTEIIbHOE JOKA3aTEIbCTBO.

Tema 4. [IpakTukym 2. CBoiicTBa coeIMHEHUIT HEMeTAJLI0B (3 1)

1. Pemenue skcrepuMeHTanbHBIX 3afad 1o Teme «lloarpynma ramoreHos». 2. Pemienue
SKCIIEPUMEHTAIbHBIX 3a7au o Teme «lloarpynma xucnopona». 3. PemieHue sKkcrepUMEHTAIBHBIX
3amau 1o teme «lloarpynma azoray. 4. Pemenue skcrniepuMeHTaNbHBIX 3a1a4 1o teMe «lloarpynmna
yrieponay. 5. [lonydyenue, cobupanue u pacrno3HaBaHUE Ta30B.

IIpenmeTrHble pe3yJbTaThl 00yUeHHs

VYyamuiics 10JI2KeH yMeTh.!

oOpamatecsi ¢ J1a00OpaToOpHBIM O0OpYJOBaHWEM W HarpeBaTelIbHBIMU MPUOOpPaMH B
COOTBETCTBHH C IIpaBUJIaMU TEXHUKH 0€30I1aCHOCTH;

HaOII0AaTh 32 CBOMCTBAMU HEMETAIOB M MX COCAMHEHUI M SBICHUSMH, IPOUCXOISAIIUMHE C
HUMU;

OINMCHIBATh XMMHUYECKHM 3KCIEPUMEHT C MOMOIIBIO €CTECTBEHHOI'O (PYCCKOI'O WJIM POJIHOIO)
A3bIKa U A3bIKA XUMUMU;

JIeJIaTh BBIBOJIBI 10 pE3yJIbTaTaM IPOBEJEHHOIO SKCIIEPUMEHTA.

MertanpeamMeTHble pe3yJabTaThl 00y4eHus!

VYyamuiics 10JI2KeH yMeTh.!

OIpeAeNATh, UCXO0 U3 yueOHOM 3a7auu, HEOOXOAMMOCTh HCIIOJIb30BAHUS HAOIIOJEHUS WU
9KCIIEPUMEHTA.

Tema 5. O6001eHHe 3HAHMI 10 XUMHHM 32 KyPC OCHOBHOI1 11K0Jb1. [ToaroroBka

K rocyaapcrsennoi uroropoii arrecrauuu (F'HA) (10 4)

Ilepnomnueckunt 3akoH u Ilepmoamueckas cucrema xumudyeckux oanemenroB JI. U
MenpneneeBa. @U3NYECKU CMBICI MOPSAKOBOTO HOMEpPA IEMEHTA, HOMEPOB IIEpUOAA U TPYIIIBL.
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB RJIEMEHTOB M UX COEAMHEHUN B MEPUOJAX U IPYIIAX B CBETE
IIPEJICTAaBICHUI O CTPOEHUH aTOMOB AJIEMEHTOB.

3HaueHue NEePUOJNYECKOT0 3aKOHA. Buabl XMMMUYECKUX CBSI3€d U THUIMbl KPUCTAIUIMUECKUX
pemierok. B3aumocBs3b cTpoeHHsI U CBOMCTB BewlecTB. Kiaccugukanus XMMHUYECKUX PEaKIMH 10
Pa3IMYHBIM MPU3HAKAM (YHCIIO U COCTaB PEarupyoNX U 00pa3yroIMNXCs BEIIECTB; HATMYHETPAHUIIBI
paszgena ¢a3; TermoBod A(QEKT; H3MEHEHHE CTEIeHEH OKHUCICHHS AaTOMOB; HCIOJIb30BaHHE
KaTaln3aropa; HampaBieHue nmpoTekanus). CKOPOCTh XUMHUYECKUX peakiuuil U (haKTOpBI, BIUSIOIINE
Ha Hee. OOpaTUMOCTh XMMUUYECKUX PEAKIMH U CIOCOOBI CMEILIEHUS! XUMUYECKOTO PaBHOBECHSI.

IIpoctele M cnokHBIE BeHleCTBA. MeTalibl M HeMeTaulbl. ['eHeTHdeckue psabl MeTala,
HeMeTallyla M nepexogHoro Meramia. OKCUABIM THAPOKCHABI (OCHOBAHMSI, KHUCIOTHI, aM(pOTEepHbIE
TUApOKCHabI), conu. MXx coctaB, kinaccu@ukanus U oOlIe XMMHUYECKUE CBOWCTBAa B CBETE€ TEOPUHU
ANEKTPOJINTUYECKON JUCCOLTUAINH.

JInuHOCTHBIE pe3yabTaThl 00y4eHus!

Yuamuics A0JKeH:

3HATh WM NMOHMMATb. OCHOBHbIE MCTOPUYECKHE COOBITHS, CBSI3aHHBIE C Pa3BUTUEM XHMHUU U
oOmiecTBa; JOCTUKEHHS B 00JacTM XUMHM W KyJbTypHBIE TpaJulMd (B YaCTHOCTH, HAay4YHbIE
TpaJuLIMK) CBOEH CTpaHbl; OOIIEMUPOBHIE TOCTHKEHUS B 00JacTH XMMHUHU; OCHOBHBIE NMPHUHIMIBI U
IpaBWjia OTHOILIEHUS K MPHUPOJE; OCHOBBI 370pPOBOr0 00pas3a >KM3HU U 370pOBbecOEperaronux
TEXHOJIOTHIL;

IpaBWia TOBEJEHUS B YPE3BBIYAWHBIX CHUTYAIUSX, CBS3aHHBIX C BO3JEHCTBHEM pa3IMYHBIX
BEIIECTB; OCHOBHBIE MpaBa M O0A3aHHOCTU TpakJaHMHA (B TOM YHCIIE YYalllerocs), CBSI3aHHBIE C
JUYHOCTHBIM, IPO(PECCHOHATBHBIM U )KU3HEHHBIM CAMOOIIPE/ICIICHUEM;

COLIMAJIbHYIO 3HAUMMOCTb U COJIepKaHue Ipodeccuil, CBSI3aHHBIX C XUMUEH;

HCNBITHIBATH: YYBCTBO FOPAOCTH 32 POCCUNMCKYIO XUMUYECKYIO0 HAYKY U YBa)KEHHE K UCTOPUH
€€ pa3BUTHS; YBaAKEHUE U MPUHATHE JOCTHKEHUM XMMHUU B MHUpE; JIIOOOBb K MPUPOE; YBAKEHUE K
OKpPYKAIOIUM (Y4alluMcsl, YUUTEISIM, POAUTENSAM U Ap.) — yMETh CIIyIIaTh M CIbIIIATh HapTHEpa,
MpU3HABaTh MPaBO KaX/JI0ro Ha COOCTBEHHOE MHEHHE, IPUHUMATh PEIIEHUsI C YYEeTOM MO3UIUI Bcex
YYaCTHUKOB; UyBCTBO MPEKPACHOTO M ICTETUYECKUX UYBCTB Ha OCHOBE 3HAKOMCTBA C MHUPOM BEILIECTB
U UX MPEeBPALIEHUI; caMOyBa)keHHE M SMOIIMOHATIHLHO-TI0JIOKUTEIbHOE OTHOIIEHHE K cebe;

NPU3HABATh: IIEHHOCTh 370pOBbsl  (CBOETO M  JPYrUX JIIojed); HEeoO0XOAMMOCTh
CaMOBBIPAKEHUS, CAMOpEATN3allii, COLUAIbHOTO MPU3HAHUS;



0CO3HABATh: T'OTOBHOCTH (MJIM HETOTOBHOCTB) K CAMOCTOSITEIbHBIM IOCTYNKaM U JEHCTBUSIM,
OTBETCTBEHHOCTb 3a HX pE3yJbTaTbl; IOTOBHOCTb (MM HETOTOBHOCTb) OTKPBITO BBIpAXKaThb U
OTCTauBaTh CBOIO MO3MILIMIO U KPUTUYHO OTHOCUTHCSA K CBOMM IIOCTYIIKaM;

NPOSIBJISITh: 3KOJOTMYECKOE CO3HAHUE; AOOPOKEIATENbHOCTD, IOBEPUE U BHUMATEIBHOCTh K
JIIOJIM, TOTOBHOCTb K COTPYJHHYECTBY U JPY:KO€, OKAa3aHHIO MOMOULIM TEM, KTO B HEW HYXKIAeTCs;
00O0OIIEHHBIN, YCTOMYMBBIA ¥ HW30MpaTEIbHBI MO3HABATENBHBIM HMHTEPEC, WHUIMATUBY |
JM0003HATENBHOCTD B M3yUYEHUU MHpPA BELLECTB U PEAKLUI; LIE€JIEYCTPEMIEHHOCTh U HACTOMYMBOCTH B
TOCTIDKEHUH IIeJIe, TOTOBHOCTh K IPEOAOJICHUIO TPYAHOCTEH; YOeXKIEHHOCTh B BO3MOXKHOCTH
MO3HAHUS MPUPOJIBI, HEOOXOIUMOCTH PAa3yMHOTO HCIIOJIb30BAHUS JOCTIKCHUN HAYKH U TEXHOJIOTUH
JUTS pa3BUTHs OOIIECTBA,

yMeTb: YCTaHaBIMBAaTh CBS3b MEXIYy LEJIbI0O HM3YyUYEHUS XUMHUM U TEM, A YEero OHa
OCYILECTBISETCS (MOTHBAaMH); BBIIOJHATE KOPPUTHPYIOLIYI0 CAaMOOLIEHKY, 3aKJIIOYAOLIyloCs B
KOHTpOJE 32 I[POLECCOM M3YyUYEHUS XUMUM U BHECEHUUM HEOOXOIUMMBIX KOPPEKTHBOB,
COOTBETCTBYIOLIMX O3TalaM M CIOco0aM HW3yYeHHUs Kypca XWMHUH; BBINOJHATH PETPOCIEKTUBHYIO
CaMOOIIEHKY, 3aKJIIOYAIOIIYIOCsl B OLIEHKE Mpoliecca U pe3ybTaTa U3ydeHUs] Kypca XMMHUHU OCHOBHOM
LIKOJIbI, [T0/IBEIEHUU UTOIOB HA OCHOBE COOTHECEHHUS LIEJIEHN U PE3yIbTaTOB;

CTPOUTH JKM3HEHHBIE W TPO(ecCHOHANbHBIE IUIAHBI C YYE€TOM KOHKPETHBIX COLUAIBHO-
HUCTOPUYECKUX, MOJIUTUYECKUX U SKOHOMMUYECKUX YCIOBHUI; OCO3HaBaThb COOCTBEHHBIE LIEHHOCTU U
COOTBETCTBHUE UX

IIPUHUMAEMbIM B )KM3HHU PELLEHUSM; BECTHU JMAJIOr Ha OCHOBE PABHOIPABHBIX OTHOLIEHUH U
B3alMHOI'0 YBA)KEHUS; BbIIEISATh HPABCTBEHHBIN aCHEKT IMOBEJCHHUS U COOTHOCUTH MOCTYIKH (CBOM U
JOPYTUX JIOAEH) U COOBITHUSI C MPUHATHIMU 3TUYECKUMHU HOpMaMH; B Ipe/ieiax CBOMX BO3MOKHOCTEN
IIPOTUBOACUCTBOBATh JEUCTBUSAM U BIMSHUSM, NIPEICTABISIOIIUM yrpo3y >KU3HHU, 3/J0pPOBBIO U
0€30MacHOCTH JIMYHOCTH U OOIIIECTBA.

I[Inanupyemble pe3yjbTaTbl 00y4eHH:

BbinmyckHUK HayuHMTCS:

* OIMCHIBATh CBOMCTBA TBEPJIBIX, JKUIKHUX, Tra3000pa3HbIX BEIIECTB, BBIICHAS HX
CYLIECTBEHHbIE IIPU3HAKHY;

* XapaKTepU30BaTh BEILECTBA 10 COCTABY, CTPOCHUIO U CBOWCTBAM, YCTAHABIMBATh IPUYMHHO-
CJIEICTBEHHBIE CBSI3M MEXAY JAHHBIMHU XapaKTEpPUCTUKAMU BEILECTBA;

* pacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX IOHSATHH «aTOM», «MOJEKYJa», «XMUMHYECKUN
AJIEMEHT», «IIPOCTOE BEIIECTBO», «CIOKHOE BEILECTBO», «BAJEHTHOCTH», HCIOJIb3YS 3HAKOBYIO
CUCTEMY XUMUU;

* 1300pakaTh COCTAB MPOCTEHIINX BEUIECTB C MOMOIIBI0O XUMHYECKHX (OPMYN U CYIIHOCTh
XUMHUYECKHUX PEeaKIUi ¢ TOMOIIbI0 XUMUYECKIX YPAaBHEHU;

* BBIYHUCIIATh OTHOCHUTEIbHYIO MOJIEKYJSIPHYI0O M MOJIIPHYIO MAacChl BEIIECTB, a TaKke
MacCOBYIO JIOJIF0O XUMHUECKOT'0 JIEMEHTA B COSMHEHMSIX U1 OLIEHKH MX MPAaKTUYECKOM 3HAaUNMOCTH;

* CpaBHUBATh 110 COCTAaBY OKCH/IbI, OCHOBAHMUSI, KUCIIOTHI, COJIN;

* KJ1accU(UUIUPOBATH OKCUABI 1 OCHOBAHMS 110 CBOMCTBAM, KUCJIOTHI U COJIU IO COCTaBY;

* [10JIb30BAThCS TAOOPATOPHBIM 000PYIOBAaHUEM M XUMUYECKON MOCY/10M;

* IPOBOJUTH HECIIOKHBIE XWMUYECKHE OMNbITBI U HaONIONEHHS 3a U3MEHEHHUSIMH CBOMCTB
BELIECTB B MIPOLIECCE UX MpEBpallleHui; cOOI0aaTh MpaBUiia TEXHUKU 0€30aCHOCTH MIPH MPOBEACHUN
HAOJIIOJICHUN U OILITOB;

* pa3nuyaTh 3KCHEPUMEHTAIBHO KHUCIOTHI U IIEIOYH, MOJIb3YSACh MHIMKATOPaMU; OCO3HABaTh
HEO0OXOMMOCTh COOTIOICHUSI Mep 0€30MacHOCTH MPU OOPAIICHUH C KUCIOTaAMH | IIEJI0YaMHU.

* PacKpbIBaTh CMBICI Neproandeckoro 3akona J[. 1. Menaeneena;

* OIIMCBIBATh U XapaKTepHU30BaTh TAOINYHYIO (HOpPMY MEPUOAMYECKON CHCTEMBbl XUMHUYECKHX
AJIEMEHTOB;

* XapaKTepU30BaTh COCTaB AaTOMHBIX SJ€p U pacHpelesieHHe 4YHcia 3JIEKTPOHOB IO
AJIEKTPOHHBIM CJIOSIM aTOMOB XMMHMUYECKHUX 3JIEMEHTOB MajbIX MEPUOJIOB MEPUOJAUYECKON CUCTEMBI, a
TaK)Ke KaJIus U KaJlbLUs;

* pa3nuyaTh BUIBl XMMHUYECKOH CBSI3M: HOHHYIO, KOBAJEHTHYIO MOJIAPHYIO, KOBaJEHTHYIO
HEMOJISIPHYIO U METAJUTMYECKYIO;

* U300pakaTh AJIEKTPOHHO-UOHHBIE (POPMYIIBI BEIIECTB, 00Pa30BaHHBIX XUMUUYECKUMU CBA3SIMU
pa3HoOro BUA;

* BBISIBJISITh 3aBUCUMOCTb CBOMCTB BELIECTB OT CTPOEHUS MX KPUCTAJUIMUECKUX PEHIETOK:
MOHHBIX, aTOMHBIX, MOJIEKYJIIPHBIX, METAJUIMYECKHUX;

* XapaKTepu30BaTh XHUMHUYECKHE OJJIEMEHTbl M HMX COEIMHEHUS Ha OCHOBE IOJIOXKEHUS
AJIEMEHTOB B MEPUOIUYECKON cucTeMe U 0COOEHHOCTEN CTPOSHHS UX aTOMOB;



* XapaKTepU30BaTh HAYYHOE W MHUPOBO33PEHUYECKOE 3HAYEHUE IMEPUOJUYECKOr0 3aKoHA U
MEePHONYECKON cucTeMbl XuMUdeckux meMeHToB J[. V. MenneneeBa; ® OObSICHITh CyTh XUMHUYECKUX
MIPOLIECCOB U WX MPUHIIUMHAILHOE OTIMYUE OT (PU3HUECKHUX;

* Ha3bIBaTh MIPU3HAKHU U YCJIOBUS MIPOTEKAHUSI XUMUYECKUX PEAKIUH;

* YCTAHABJIMBATh MPUHAJIC)KHOCTh XUMUYECKON PEAKIMU K ONPeAeEHHOMY TUITY IO OJHOMY
U3 KIACCU(UKAIMOHHBIX MPHU3HAKOB: 1) IO YHCIy M COCTaBYy HMCXOIHBIX BEIIECTB U NPOAYKTOB
peakiuu (peakuuy COCIUHCHHSI, PA3IOKCHHs, 3aMeUIeHHs W OOMEHa); 2) MO BBIICICHHUIO WU
MOTJIOMICHUIO TEIJIOTHI (PEaKIuu SK30TEPMUUYECKUE U SHIOTEPMUUECKHE); 3) 110 U3BMEHEHUIO CTeNeHen
OKHCJICHUSI XHMHMUYECKHX JJIEMEHTOB (pEaKIMU  OKHCIHUTEIbHO-BOCCTAHOBUTENbHBIC); 4) IO
00paTUMOCTH Tporiecca (peakiuu o0paTUMbIe 1 HeOOpaTUMBbIE);

* COCTaBJISITh YPABHEHHUSI JICKTPOIUTHUECKOMN AUCCOLMALIMK KUCIIOT, IIeJI0Ue, COeil; MOIHbIe
U COKpaméHHBbIE HMOHHBIE  ypaBHEHUs  pEaKIuii  OOMEHa, YpaBHEHUS  OKUCIHTEIHHO-
BOCCTAaHOBUTEIIbHBIX PEAKIIU;

* IPOTHO3UPOBATh TMPOIYKTHl XUMUYECKUX pEAKIUH 1Mo (opMyliaM/Ha3BaHUSAM HCXOIHBIX
BEIIECTB; OMPEICIATh HCXOIHBIC BENIECTBA MO (hOpMYyIJIaM/Ha3BaHUSAM MPOJTYKTOB PEaAKIIUH;

* COCTaBJISITb YPAaBHEHUSI PEAKIUNA, COOTBETCTBYIOUIUX IOCIIECIOBATEIBLHOCTH ((IICTIOUKE)
MpEeBpaIICHUI HEOPTaHUYECKUX BEIIECTB PA3IMUYHBIX KJIACCOB;

* BBISIBJISITh B MPOLIECCE DKCIIEPUMEHTa MPHU3HAKH, CBHUJACTEIBCTBYIOIIUE O MPOTEKAHUU
XMMHYECKON PEAKIINU;

* [IPUTOTOBJIATH PACTBOPBI C ONPEAEIEHHON MACCOBOM OJIEH PACTBOPEHHOIO BEILIECTBA;

* OIIPEACIIATh XapaKTep CPebl BOJAHBIX PACTBOPOB KUCJIOT M IIEIOYEH MO0 M3MEHEHHUIO OKPACKU
WHJIUKATOPOB;

* MPOBOANTH KAYECTBEHHBIC pEAKIMH, IOJITBEPKAAIONINE HAIWYUE B BOJHBIX pacTBOpax
BCIIECTB OTJCIBbHBIX HOHOB

* ONIPEACNIATh TPUHAMICKHOCTh HEOPraHWYECKUX BEIIECTB K OJHOMY U3 HU3YYCHHBIX
KJIACCOB/TPYIIIT: METAJLIBI U HEMETAJUTBI, OKCH/IbI, OCHOBAHUSI, KUCIIOTHI, COJIH;

* COCTaBJIATH (DOPMYJIBI BEIIECTB 110 UX HA3BAHUSM;

* OIIPEACIIATh BAJICHTHOCTh U CTENEHb OKUCIIEHUS AJIEMEHTOB B BEIIECTBAX;

* COCTaBJIATh (OPMYJIBI HEOPTraHWYECCKHX COCAWHCHHWA TI0 BAJICHTHOCTSIM U CTEICHSIM
OKHCJICHUSI AJIEMEHTOB, a TaKXKe 3apsA/laM HMOHOB, YKAa3aHHBIM B TaOJIMIIE PACTBOPUMOCTH KHUCIOT,
OCHOBaHHUI U COJICH;

* OOBSCHATh 3aKOHOMEPHOCTH HU3MCHEHUS (U3MUECKUX W XHMHYCCKUX CBOWCTB IPOCTHIX
BEIIECTB (METAJUIOB M HEMETAJUIOB) M WX BBICIIMX OKCHJIOB, 0OpPa30BaHHBIX IJIEMEHTAaMH BTOPOTO U
TPETHETO MEPUOIOB;

* Ha3bIBaTh OOIIME XMMHUYECKHE CBOWCTBA, XapaKTEPHBIC IJIi TPYMI OKCHUIOB: KHUCIOTHBIX,
OCHOBHEIX;

* Ha3bIBaTh OOIIME XWMHUYECKHE CBOWCTBA, XapaKTepHbIE [JII KaXJAOro0 U3 KJIACCOB
HEOPraHWYECKUX BEILECTB: KUCJIOT, OCHOBAaHUH, COJIEH;

* PUBOJIUTH TIPUMEPHI PEAKIIUH, MOITBEPKIAAIONINX XUMUYECKUE CBOWCTBA HEOPTaHUUYECKHX
BEMISCTB: OKCHJIOB, KMCIIOT, OCHOBAHHI M COJIEH;

* ONIPEACNATh  BEIIECTBO-OKHCIUTENh U  BEHIECTBO-BOCCTAHOBHUTENIL B  OKHCIHUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIIUSIX;

* COCTaBJIATh OKHMCIUTEIbHO-BOCCTAHOBUTENbHBIM OanaHCc (I M3YYEHHBIX peakuuil) o
MPEAJIOKEHHBIM CXEMaM PEaKIIHii;

* MPOBOANTH JTA0OPATOPHBIE OIBITHI, MOATBEPXKIAIOIINE XUMHYECKHE CBONCTBA OCHOBHBIX
KJIaCCOB HEOPTaHUYECKHUX BEIECTB;

BbhINyCKHUK NMOJYYUT BO3MOKHOCTb HAYYUThCS:

* TPaMOTHO 00paIaThCs C BENMIECTBAMH B TTOBCETHEBHOM JKU3HU;

* 0OCO3HaBaTh HEOOXOAMMOCTb COOJIOJICHUS MPABUJI SKOJOTUYECKH O€30MacHOTO MOBEJCHUS B
OKpY>Karolle NpUpOTHON CPEE;

* IOHUMATh CMBICI ¥ HEOOXOIUMOCTh COONIOACHHUS TPEANUCAHUN, TMpeiaraéMplx B
WHCTPYKIUAX TI0 UCTIOIB30BAHMIO JICKAPCTB, CPEJICTB OBITOBOM XUMHUU U JIP.;

* ICTIONIb30BaTh  TPHUOOPETEHHBIC  KIFOYEBBIE  KOMIIETEHTHOCTH  TNPU  BBITTOJHEHUHU
HCCTIEIOBATEIIbCKUX TPOEKTOB TIO0 HW3YYEHUIO CBOWCTB, CIOCOOOB TIOJYYECHHS W PACHO3HABAHMS
BEIIIECTB;

* pa3BUBAaTh KOMMYHHKATHBHYIO KOMIETEHTHOCTh, UCIIOJIb3Yys CPEJCTBA YCTHON M MUCHMEHHON
KOMMYHUKAITUU TPU paboTe C TEKCTaMH y4yeOHWKAa W JTOTIOJHUTEIBHON JUTEPaTypoi, CIpaBOYHBIMU
TaOIUIIaMH, TIPOSBIIATh TOTOBHOCTh K YBOKEHUIO MHOW TOYKH 3pEHUS MPHU OOCYKICHUH PE3yIbTaTOB
BBITIOJTHEHHON padoThI;



* 00BEKTUBHO OLIEHMBATh MH(POPMALIMIO O BEIIECTBAX U XUMHUYECKUX IMPOIeccax, KPUTUUECKH
OTHOCHUTBCSI K TICEBAOHAYYHOH HMH(pOpMaLuu, HEJOOPOCOBECTHOM peKiIaMe, Kacarolueincs
HCIIOJIb30BAaHUSl PA3JINYHBIX BEILECTB.

* OCO3HABaTh 3HAYEHUE TCOPETUYECKUX 3HAHUM JIJI IPAKTUYECKON JEATEIbHOCTH YEI0BEKa;

* OIIMCBIBATH N3YUYEHHbIE OOBEKTHI KaK CUCTEMBI, IPUMEHSS JIOTUKY CHCTEMHOI'0 aHAJIN3a;

* IPUMEHATh 3HAHUA O 3aKOHOMEPHOCTAX NEPUOJUYECKON CUCTEMBI XMMHUYECKHMX HJIEMEHTOB
111 OOBSICHEHUS U IPEIBHUICHUS CBOMICTB KOHKPETHBIX BEILIECTB;

* pa3BUBATH I/IH(i)OpMaLII/IOHEIYIO KOMIIETEHTHOCTE  IIOCPENCTBOM yrryOneHust 3HaHUM 00
HUCTOPUM CTAHOBJICHHUSI XMMHMYECKOM HAyKH, €€ OCHOBHBIX IIOHATHM, NEPUOAUYECKOTO 3aKOHA Kak
OJIHOT'O U3 BaXKHEHUIIMX 3aKOHOB IIPUPOBI, @ TAKKE O COBPEMEHHBIX JTOCTHKCHUAX HAYKU U TEXHUKHU.

* COCTaBIISITb MOJICKYJISIDHBIE U IIOJIHBIE HOHHBIC YPaBHEHHs II0 COKpAIIEHHBIM HOHHBIM
YPAaBHEHUSM;

* IPUBOJUTH IPUMEPBI PEAKLUM, MOATBEPKIAIOIIUX CYIIECTBOBAHUE B3aUMOCBI3H MEKIY
OCHOBHBIMHM KJIACCAMM HEOPTaHUYECKUX BEIIECCTB;

* IPOrHO3UPOBATh PE3YIbTAThl BO3JEHCTBUSA Pa3IMYHBIX (PAaKTOPOB HA U3MEHEHHE CKOPOCTH
XMMHYECKON PEAKIINU;

* IPOTHO3UPOBATh  PE3yJAbTaThl  BO3ACUCTBUS  PA3NUYHBIX  (AKTOPOB HA  CMEIICHUE
XUMHUYECKOTIO PAaBHOBECHS.

* IPOrHO3UPOBATh XUMUYECKHE CBOMCTBA BEIIECTB HA OCHOBE UX COCTaBa U CTPOEHUS,

* IPOrHO3UPOBATH CIIOCOOHOCTh BEILIECTBA IIPOSIBIISITh OKHCIIUTENbHBIE WU
BOCCTAHOBUTEJIbHBIE CBOMCTBA C YYETOM CTEIIEHEN OKUCIICHUS 3JIEMEHTOB, BXOASAIIMX B €0 COCTaB;

* BBISBJISITh CYLIECTBOBAHUE T'€HETHYECKON B3aMMOCBSI3M MEXKIy BELIECTBAMU B PALY: POCTOE
BEILECTBO — OKCHJl — I'UAPOKCHUJL — COJIb;

* OPraHU30BbIBATh, IIPOBOJUTH YYEHHUYECKHE IMPOEKTHI IO MCCIIEIOBAHUIO CBOMCTB BEILECTB,
MMEIOIIMX BAJKHOE IPAKTUYECKOE 3HAYCHUE.

Onucanne y4e0HO-METOAUYECKOI0 M MAaTEPHAIBLHO-TEXHHYECKOI0 olecnedeHust
YueOHO — MeToANYECKOE O0eciedeHUe

1.IlpumepHas nmporpaMMa OCHOBHOT'O 00I11€T0 00pa30BaHus 10 XUMHH (0a30BbIN YPOBEHD);

2.ABTOpCKas nporpamma  O.C.I'abpuensHa, coorBercTBywIas  denepaqbHOMY
[NocynapctBeHHOMY 00pa30BaTEIbHOMY CTaHAAPTY OCHOBHOTO OOIIEr0 00pa30BaHUs W JOIMYIICHHAS
MunuctepctBoM oOpa3zoBanus u Hayku Poccuiickoit @enepanuu (O.C.I'abpuensn [Iporpamma kypca
xumMun 1 8-9 kiaccoB o6OmeoOpazoBaTenbHbiX yupexaeHudt / O.C.I'abpuensn. — M.: Jpoda,
2012r.).

3.Tabpuensu O. C., OctpoymoB WU. I'. Hacronphas kHura yuwmrens. Xumus. 9 K I
Mertoanueckoe mocodue. — M.: [Ipoda, 2010r

4 Xumus. 9 k 1.: KoHTponsHbIe W TIpoBepouHbie padoThl K yueOHUKYy O. C. I'aOpmensna
«Xumus. 9 / O. C. I'abpuensn, I1. H. bepe3kun, A. A. Ymakosa u ap. — M.: JIpoda, 2009r.

5.T'abpuensu O. C., OctpoymoB U. I'. MU3zyuaem xumuio B 9 k 11.: JImgakTHaecKre MaTepuaIbl.
— M.: biuk mmroc, 2009r.

6.I'abpuensaua O. C., SAmykosa A. B. Pabouas terpanp. 9 x 1. K yueonuky O. C. ['abpuensna
«Xumus. 9». — M.: Jlpoda, 2012r.

7.Tabpuensu O. C., BockooOoitaukoBa H. I1. Xumuss B Tectax, 3agadax, yIpaKxHEHUSIX.
8— 9 xi1. — M.: Ipoca, 2009r.

MarepuajabHO-TeXHHYECKOE 00ecTevyeHune:

Jlist o0y4ueHust yqammuxcss OCHOBHOM IIKOJIBI B COOTBETCTBUM ¢ TpeOoBaHUsIMU DeiepaibHOTO
TOCY/IapCTBEHHOTO 00pa30BaTeIBHOrO0  CTaHJapTa HEOOXOauMa peau3alus JesTeITbHOCTHOTO
noaxozaa. JlesTenbHOCTHBIN MOAXO0J] TpeOyeT MOCTOSHHOM OMOphl Mpoliecca OO0ydeHUs XHUMHUH Ha
JIEMOHCTPAIIMOHHBIA IKCIIEPUMEHT, MPAKTHICCKUE 3aHIATHS U JTAOOPATOPHBIC OMBITHI, BHITIOTHSIEMBIC
ygamumucs. KaOWHeT XWMUM  OCHAmIEH KOMIUIEKTOM JEMOHCTPAIIMOHHOTO H JIAOOPaTOPHOTO
000pYyIOBaHUS 110 XMMHUH JIJII OCHOBHOM IITKOJIBI. B KaOWMHETe XUMUU OCYIIECTBIISIFOTCS KaK YPOUHas,
TaKk W BHeEypouHas (OpMbl Y4EOHO-BOCIUTATEIHLHON IesATENhbHOCTH C ydamuMmucsa. OcHalleHne B
OoupIeit gactu cootBeTcTBYeT Ilepeunio oOopymoBaHus KaOWMHETAa XMMHUHU W BKJIIOYACT Pa3IUIHBIC
THTIBI CPEACTB OOy4eHHs. Boniblnyio YacTe 00OpPYHOBaHUS COCTaBISAIOT yYeOHO-TIPAKTHYECKOE U
y4ueOHO-1abopaTopHOe 00OPYIOBAHKME, B TOM YHCJIC KOMIUIEKT HATYpajdbHBIX OOBEKTOB, MOJICIIH,
npuOOpEl W HWHCTPYMEHTHI I TIPOBEACHHUS JCMOHCTpAMd © TPAKTHYSCKHUX  3aHITHHA,
JICMOHCTPAIIMOHHBIC TaOJUIIBI, BUCO, ME/IHA OCHAIICHHE.



B KOMIUTIEKT TeXHUUYECKUX U HHPOPMAITMOHHO-KOMMYHUKATUBHBIX CPEJCTB OOYUCHHS BXOIAT:
KOMIIBIOTEP, MYJIbTUMENA MPOEKTOP, BBIXOJ B MIHTEpHET.

Vcnonb30BaHue 3J€KTPOHHBIX CPEACTB O0YUYEHHS O3BOJISIOT:

J aKTUBU3UPOBATh  JICSATENBHOCTh  OOy4aromuxXcsi, MOJy4daTb  Oojiee  BBICOKHE
Ka4yeCTBEHHBIE Pe3yJIbTaThl 00YUEHUS;

J npu nojaroroske k EI'D obecnieunBaTh caMOCTOSATENBHOCTD B OBJIAZICHUM COAEPKAHUEM

Kypca .
J ¢dopmupoBate UKT - KOMIETEHTHOCTh, CIOCOOCTBYIOIIYIO YCIEIIHOCTH B Y4eOHOM
NesITeNIbHOCTH;

o ¢dopmuposats VY /I;

HarypajibHble 00beKTBI

HatypanbHable 00BEKTHI, HCIOB3yeMble B OOYYCHUU XUMHH, BKIIOYAIOT B Ce0S KOJUICKIIUU
MUHEPAJIOB U TOPHBIX MOPOJI, METAJUIOB U CIIABOB, MUHEPAIBHBIX YIOOPEHUH, MIACTMACC, KAYIYKOB,
BOJIOKOH H T. 1.

O3HaKOMJICHHE YyYallUXCs ¢ OOpa3laMl HCXOJHBIX BEMIECTB, MOJYNPOAYKTOB M TOTOBBIX
W31V TTO3BOJISICT TOJIYYHUTh HATJISITHOE MPEICTaBICHUE 00 ITUX MaTepuasax, uX BHEIIHEM BHUJC, a
TaK)Ke 0 HEKOTOPBIX (PU3NUYECKUX CBOMCTBAX.

XuMHYEeCKHE PEAKTHBbI U MAaTEPHAJIbI

OOpaiieHue cCO MHOTHMH BEIIECTBAMH TpPeOyeT CTPOroro COOJIOJCHHS MPaBUI TEXHHUKHU
0€301MacHOCTH, OCOOCHHO IMPH BHITIOJHEHHUH OIBITOB CAMUMH ydaniuMmucs. Bce HEOOXoauMbIe Mephl
MPEAOCTOPOKHOCTH YKa3aHbI B COOTBETCTBYIOIIMX JOKYMEHTaX U UHCTPYKIIUAX.

XumMnueckas j1a00paTopHas nocyaa, annaparsl 1 NpuOOpPbI

XuMuueckas mocy/ia noApas3AesisieTcst Ha ABE TPYIIBI: JJI BBIMOJHEHUS ONBITOB YYaIlIUMUCS U
JEMOHCTPALIMOHHBIX OIBITOB.

[Tpubopel, anmapaThl M yCTAaHOBKH, HCIIOJIb3yeMbIC Ha ypOKaX XHMHH, IOAPA3ACISAIOT Ha
OCHOBE TIPOTEKAIONINX B HUX (PH3UYCCKUX U XUMUICCKHX .

Mogaean

OObeKkTaMu MOJEIMPOBAHUSI B XUMHH SIBJISIOTCS aTOMBI, MOJIEKYJIbI, KPUCTAJJIbI, 3aBOJICKUE
anmaparhbl, a TAaKXKe TPOUCXOJISIIHNE TPOIECCHI.

B mnpenopaBaHuM XMMHHM HCTOJIB3YIOTCS MOJEIHM KPUCTAUIMYECKUX pemeéTok rpadura, Imo-
BapEHHOM COJIM, HA0OPBI MO/ aTOMOB JIJIsl COCTABJICHMSI LIAPOCTEPKHEBBIX MOJIETIEH MOJIEKYJI.

YueOHble MOCOOHS HA NEYATHOH OCHOBE

B mpouecce 00ydeHHMs XUMHHM HCHOJB3YIOTCA CIEAYyIOIIME TaONHIbl TMOCTOSIHHOTO
skcrionupoBanus: «llepmonnueckas cucrema xumudeckux anementoB [[.M. MennaeneeBa», «Tabmuna
PacTBOPUMOCTH KHCIIOT, OCHOBAaHUHN U COJEH», «DNEKTPOXUMUUECKHUIN Psil HAMPSKEHUNH METAJIJIOBY,
«KpyroBopot BeliecTB B mpupoie» u ap.

JUis opraHu3aly CaMOCTOATEIbHOW padOThl OOy4yaroUuMxcs Ha YPOKaxX HCIOJIb3YIOT
Pa3HOOOpa3HbIe AUIAKTUYECKHUE MAaTepUalIbl: OT/ICIbHBIE PAa0OUYNe TUCThI — WHCTPYKIIMH, KAPTOUKH C
3aIaHUSIMU PA3HOM CTETIEHU TPYIHOCTH JIJISl U3yUEHHUs HOBOTO MaTepHalia, CaMOIIPOBEPKU U KOHTPOJIS
3HAHUM yYalIuXxcs.

Jlnst oGecniedeHust 6€30MacHOTO TpyJa KaOMHETE XUMHUH UMEETCS:

. IIPOTUBOIOKAPHBIM HHBEHTAPb

° alTCUKy C Ha60pOM MCJIUKAMCHTOB U IEPEBA3OYHBIX CPCIACTB,

J MHCTPYKLHIO IO MpaBujaM 0€30IacHOCTH Tpy/ia AJisi 00y4daroluXcsl

J KYpHaJI perUCTpallii HHCTPYKTaXa Io MpaBuiiaM 0€30MacHOCTH Tpy/a.



