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ITosicHuTeIbHAA 3alIMCKA
Pabouas nporpamma no xumuu (11 xnacc — 6a30Boe U3ydeHHE MPEMETa) COCTaBlIEHa B COOTBETCTBUH ¢ DeepantbHbIM KOMIIOHEHTOM TOCYJapCTBEHHOTO
o0Opa3oBarenbHOro cTanaapra oomero oopaszoBanus (2004 r.).
HopMaTHBHO-TIpaBOBasi 0CHOBa padoueii MporpaMMsbl N0 XUMHH
1. 3akon MunuctepcrBa oOpa3oBanus u Hayku Poccuiickoii @enepanun «O06 o6pazoBanuu B Poccuiickoii @eneparum» ot 26.12.2012. Ne273;

2. ®enepanbHBIi KOMIOHEHT T'OCYJapCTBEHHOTO OOpa30BaTEIbHOrO CTaHAapTa OCHOBHOTO o0miero oOpasoBanusi, yrBepxkiaeHHbIH MO P® ot 05.03.2004
Ne1089;

3. denepanpHBIl TEepeueHb YYEOHHMKOB, PEKOMEHJIOBAaHHBIX (JOMYIIEHHBIX) K MCIOJIB30BAaHUIO B 00pa30BaTEIbHOM IIpOLleCCE B 00pa30BaTEIbHBIX

YUPEKICHUSIX, PEATU3YIOLINX MTPOorpaMMbl o01iero oopazoBanust B 2017 —2018 yueGHoMm ronuy;

TpeboBanus K OCHAIIEHHUIO 00PA30BATEIBHOIO IPOIECCa B COOTBETCTBUU C COJEpKATENbHBIM HallOJIHEHHEM yueOHbIx npeameroB OI'OC;

ObpazoBarenbhas nporpamma AHOO «O06pa3zoBatenbhbliil LlenTp «Ycmexy;

basucHblii yueOHbI# maH 0011e00pa3oBaTenbHbIX yYupexaeHuid Poccuiickoii @enepaiiy, yrBepKAeHHbIN nprukazom MunoOpasoBanus PD;

N o ok

VYueonsrii mman AHOO «O6pasoBarenbusiii Lientp «Ycmnex» Ha 2017-2018 yaeOnsblit ro.

Pabouas mporpamma kypca xumuu 11 kiacca cocraBieHa Ha ocHOBe lIporpaMMbl M HMPUMEPHOTO TEMAaTHUYECKOTO IUIAHWPOBAHUS Kypca XHUMHH K
yueOHuKaM xumuu aBTopoB I.E. Pymsutuca, ®@.I'. ®enpamana mug 10 — 11 kinaccoB 001eodpazoBaTenbHbIX yupexaeHui (0a30Bblif ypoBeHb). Mcnonbzyemblit
MaTepHall COOTBETCTBYET TpeOOBAaHUAM (eIepaaIbHOr0 KOMIIOHEHTA roCy1apCTBEHHOIO CTaHAAapTa 001ero oOpa3oBaHuUs.

[Ipy mpoOXOXIEHHH MPOrpaMMbl B OYHO-3204HOH (hopMe YacTh YacoB BBIJENIEHA HA CaMOCTOSTENIbHYIO paboTy. Yackl caMoCTOATENbHOH paboThI
yJaluxcsi IpearnoiaraloT HHANBUAYAIbHYI0O aKTUBHOCTh CaMUX O0Yy4aeMbIX NMPH 3aKpEIUIEHHMH MOJIYYEeHHBIX 3HAHUHM, HAaBBIKOB, YMEHUH W NPH MOJATOTOBKE K
3aHATUAM. CaMOCTOsTeNIbHAs paboTa BKIIOYAET B ceds cienyromue Bubl padoT: paboTa ¢ yueOHMKOM U TeTPaasiMU, NI€YaTHBIMU JIUTEPATYPHBIMU HCTOYHUKAMH,
CaMOCTOSITENIbHBI TIOUCK HEoO0X0IUMOW MH(OpPMALMU 4Yepe3 HMHTEPHET, CaMOCTOSATENIbHBIM MPOCMOTp (MpOCIYIIMBAHHE) Tele- U paguolepenad, BHIEO- U
ayauosanuceil, pabora ¢ BUPTyaJIbHBIMH IIpOrpaMMaMi, pedepupoBaHHE HCTOYHUKOB, COCTaBJICHHE AaHHOTALMN, pPELeH3Ul, OT3bIBOB, MOJIOTOBKAa K
MIPOMEXYTOUHOM aTTeCTalllY, BHIIOJHEHUE JOMAIIHUX KOHTPOJbHBIX PabOT U TECTOB, CAMOCTOSTEIBLHOE BBIIOJHEHHE MPAKTUUECKUX 3a/laHuil penpoayKTUBHOTO
THIIA: OTBETHI HAa BOIIPOCHI, TPDEHUPOBOUHBIE YIIPaKHEHUs, pad0Ta C TEKCTaMH, BBIITOJIHEHNE TBOPUYECKUX 3aJJaHU, TPOEKTOB, MOJATOTOBKA YCTHBIX BBICKa3bIBAaHHM
0 TeMe, MOJATr0TOBKA MPEe3eHTallui, MOArOTOBKA K YYacTHIO B Pa3jIMYHOTO poja TBOPUECKUX MEpONPHUATHSAX B paMKax yueOHOU mporpammbl. CamocTosITeNbHAs
paboTa yyarmumxcst — 3To IIaHupyemas ydeOHasi, yueOHO-uCCleioBaTeNbCKasi padoTa, HalpaBiieHHast Ha BBHIIIOJHEHNE OCTaBIEHHON UIAaKTHYECKOM 1IeTTH: TTOUCK
3HaHUH, UX OCMBICIIEHHUE, 3aKpeIlieHHe, 0000IIeHre M cucTeMaTh3anus, (pOopMHUpPOBaHUE U pa3BUTHE YMEHHI, BBIMOJHSAEMas BO BHEAYAUTOPHOE BpEMs IO
3aJJaHUIO U TIPU METOJIMYECKOM PYKOBOJICTBE YUMTEINSI, HO O€3 €ro HeMmoCpeACTBEHHOTO yYacTHsl.

CamocrodrenbHas paboTa yJaluxcsl HalpaBiieHa Ha pelieHue CIeIyIoNuX 3a1au:
— cHUcTeMaTH3alus, 3aKperyieHue, yriyOJeHue U paclIMpeHHe MOJIYYEHHBIX 3HAHHH, CaMOCTOSTENIbHOE OBJIAJICHHE HOBBIM Y4E€OHBIM MaTepuajoM U
IIPUMEHEHHE €r0 HE TOJIBKO Ha PENPOJTYKTUBHOM, HO U HAa TBOPYECKOM YPOBHSIX;



— Pa3BUTHUC 06IHI/IX n HpO(l)eCCI/IOHaJ'IBHBIX KOMHCTGHHHﬁ, BKIIIOYAKOIIHUX B cebs cIocoOHOCTh OCYIICCTBIIATh ITOUCK, aHAJIM3 W OLICHKY PIH(bOpMaI_[I/II/I,
HeO6XOI[I/IMOI7I IJi1 IIOCTAaHOBKHM W PCHICHUA y‘le6HI)IX 3aJlad M JIMYHOCTHOI'O Ppa3BUTHA; HCIIOJIb30BATb I/IH(bopMaHI/IOHHO'KOMMYHI/IKaI_II/IOHHBIe
TEXHOJIOTHUH I COBEPIICHCTBOBAHUA yLIe6HO'HpeﬂHPO(i)eCCI/IOHaJIBHOP'I JACATCIIbHOCTH,

- (bOpMI/IpOBaHI/Ie N Pa3sBUTUC I103HABATCIIBHBIX CIIOCOOHOCTEH M aKTHBHOCTH ydamuxcs, HX TBOp‘ICCKOfI WHUOUaATUBBI, CaMOCTOATCIBHOCTH,
CIIOCOOHOCTH K CaMOpPa3BUTHUIO, CAMOCOBEPIICHCTBOBAHUIO U CaMOpEaIn3alvun, KYJIbTYPhl YMCTBCHHOI'O TPpyJda y4YallluXcCs.

OO0uasi xapakTepuCTHKA NpeaMeTa
N3ydenne xumun Ha 6a30BOM YpOBHE CpeAHETO (ITOJIHOTO) 00111ero 00pa3oBaHusl HAIIPABJICHO HAa JOCTHKEHHUE CIEAYIOIINX [EIeH:

. HAa OCBOCHHE 3HAHUM O XUMUYECKON COCTABIIIOLIEH €CTECTBEHHOHAYYHON KAPTUHBI MUPA, BAKHEUIINX XUMUYECKUX ITOHATHAX, 3aKOHAX U TEOPHUSIX;
. Ha OBJIa/leHHe YMEHHMSIMH TIPHMEHATH TOJYYCHHBIC 3HAHUS IS OOBSICHEHHUS Pa3HOOOPA3HBIX XUMHYECKUX SIBJICHUH M CBOMCTB BEUIECTB, OLIEHKU POJIH
XUMHU B Pa3BUTUHM COBPEMEHHBIX TEXHOJIOTMH U NIOJy4EHUH HOBBIX MaTEPHUAIIOB;
. HA pa3BUTHe MO3HABATEIHHBIX MHTEPECOB W MHTEIUICKTYAIBbHBIX CIIOCOOHOCTEH B MPOILECCE CaMOCTOATEIBHOTO MPUOOPETEHUS XMMHYECKHX 3HAHHUU C
HCIOJIb30BAHUEM PA3IMYHBIX HCTOYHUKOB MH()OPMAIMH, B TOM YHCIIE€ KOMIIbIOTEPHBIX;
. HA BOCHUTAHMe YOEX/IEHHOCTH B IMO3UTHUBHON POJIM XUMHHM B KH3HH COBPEMEHHOT'O OOILIECTBA, HEOOXOIAMMOCTH XUMHUYECKH I'PAMOTHOTO OTHOIIEHHS K
CBOEMY 3/I0POBBIO U OKPYKAIOLIEN CPELE;
. HA NpPUMEHeHHe MOJIYYeHHbIX 3HAHMI W yMeHMH /Ui 0€30IacHOTO HCIHOJb30BaHMS BEIIECTB M MaTepHalioB B OBITY, CEIbCKOM XO3SHCTBE M Ha
IIPOU3BOJICTBE, PEIICHUS PAKTUYECKUX 3a1a4 B IOBCETHEBHOMW XKU3HM, IPEAYIPEKACHUS SBJICHNN, HAHOCAILMX BPEJ 3J0POBBIO YEIOBEKA U OKPYXKAIOIIEH Cpese.

[Iporpamma npegycMarpuBaeT (GOpMUPOBAHUE Y ydalUXCsl OOIIey4eOHbIX YMEHUI M HAaBBIKOB, YHHUBEPCAJIbHBIX CIIOCOOOB AEATEILHOCTU U KIHOYEBBIX
KOMIleTeHIIMM. B 3TOM HampaBieHuM mnpHOpUTETaMHU Il Y4eOHOro IpeAMeTa «XUMHS» B CTapllied IIKojde Ha O0a30BOM YpOBHE SBISIOTCA: yMEHHE
CaMOCTOSITEIbHO U MOTHBHMPOBAHHO OPIaHM30BHIBATh CBOIO IMO3HABATENbHYIO AESTEIBHOCTH (OT MOCTAHOBKU II€JIM JI0 TMOJYYEHHS] U OLIEHKH DPE3yJbTAaTOB);
ONpe/IeNIEHUE CYHUIHOCTHBIX XapaKTEpUCTHK H3y4aeMoro oOOBEKTa; YMEHHE pa3BEepHYTO OOOCHOBBIBaTb CYXACHMS, [aBaThb ONPEICIICHUS, MPUBOJIUTH
JI0Ka3aTeIbCTBA; OLICHMBAaHUE U KOPPEKTUPOBKA CBOETO IOBEICHUS B OKPYIKAIOIIEH Cpe/le; BBIITOJIHEHUE B IIPAKTUYECKON AEATEIbHOCTH U B IIOBCEHEBHOM JKU3HU
HKOJIOTUYECKUX TpeOOBaHMI; HCIIOIb30BaHUE MYJIBTUMEAUWHBIX PECYpPCOB W KOMITBIOTEPHBIX TEXHOJIOTHH At o0paOOTKH, Mepenayd, CHUCTeMaTH3aIlUH
uHpopMaluu, co3anus 06a3 JaHHbIX, IPE3EHTALUHU PE3yIbTaTOB MO3HABATEILHON M MPAKTUYECKON 1EATEIIbHOCTH.

B packpeiTun copepxanus Kkypca xumuu 11 kiacca Begyias poib IPUHAJIEKUT MEKTPOHHON TEOPHUH, IEPUOINIECKOMY 3aKOHY U CUCTEME XMMHUYECKUX
AJIEMEHTOB Kak HanboJjee 001UM HayYHbIM OCHOBaM XMMHH.

B nanHoMm kypce cucTeMaTu3MpyroTcs, 0000IIa0TCs U YIIyOJsSI0TCS 3HAHMS O paHee M3YYEHHBIX TEOPUSIX M 3aKOHAX XMMUYECKOW HayKH, XMMHYECKUX
nporeccax u npous3BoAcTBax. CaMoe IJIaBHOE, CaMO€ CYILECTBEHHOE MO3BOJISIOT BBIIACIUTh HATJISAHbBIE CXEMBI U TAOJINIIBL.

Conepxanue pa3fielIoB Kypca PaCKphIBA€TCs BO B3aMMOCBA3H OPTaHUYECKUX U HEOPTAHUYECKUX BEIECTB.

Ocob6oe BHUMaHUE YAEICHO XUMUYECKOMY IKCIIEPUMEHTY, KOTOPBIi1 SIBIISIETCSI OCHOBOM (pOPMUPOBAHUS TEOPETUUECKUX 3HAHUH. B KOHIIE Kypca BbIIEICHBI

MPAKTUYECKHE 3aHATH 0000LIAI0IIEro XapakTepa: peleHre YKCIepUMEHTAIbHBIX 337a4 110 OPraHMYeCKOW M HEOPTraHUYECKOH XUMUH.
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Pabouas mporpaMma o 4YHCIy 4YacoB, OTBEACHHBIX Ha HM3Y4YEHHE KaKIOW KOHKPETHOH TEMBI B OCHOBHOM, COOTBETCTBYET HpPOTpaMMe€ Kypca XMMHUHU K

yueObHukaMm xumuu aBTopoB ['.E. Pynsutnca, @.I'. ®enpamana, BMECTE ¢ TeM BHECEHBI HEKOTOPbIE HE3HAUNUTEIIbHBIE U3MEHECHUS:

HEKOTOpBbIE J1abopaTopHble pabOThl 3aMEHEHbI JEMOHCTPALUAMH, T.K. 3TO PabOThl MIUIIOCTPALIMOHHOIO XapakTepa: 3HAKOMCTBO ¢ 00pa3liaMi METaJlIOB U
UX PYAaMH; 3HAKOMCTBO ¢ 00pa3liaMy HEMETAJIOB ¥ X MPUPOIHBIMU COSAMHEHUSIMH;

C LIEJIbIO BBINOJIHEHUS TPeOOBaHMH CTaHIApTa W YCUJIEHUs MPAKTUYECKOM HANpaBIEHHOCTH Kypca B pabO4yyro MpOrpaMMmy BKIIFOYEHBI BOIPOCHI TE€M
«OKCNEepUMEHTAJIbHBIE OCHOBBI XUMUN» U «XUMHUS U )KU3HBY», IOITOMY YBEJIMYEHO Ha 1 4 4Kcio 4acoB B TeMax 4,6.

[IpakTuyeckue paboThl M J1a0OpPaTOPHBIE OMBITHI MPOBOJATCA C HUCIOJIb30BAaHUEM 3JIEKTPOHHOro m3gaHus «Xumusi (8—11 kuaacc). Bupryaabhas
JlabopaTopus», KOTOpOoe MPEeIHA3HAYEHO Ul UCIOJIb30BaHUS B TEKYILEM Y4eOHOM IMPOLECCe MOJHOIO CPEeAHEro o0Iero oopa3oBaHus PU MOATOTOBKE
yJaluxcs BO BpeMsl 3aHATHUI B Kiaccax, BO BpeMs ayJAUTOPHBIX 3aHATHH (1emoHcTpanun). Kpome 3Toro, obecneunBaercss BO3SMOXKHOCTb MCIIOJIb30BAaHUS
anekTpoHHoro usnanusa (OU) mna camocrostensHONW paboThl ydamuxcs (noma, B OuOnmoreke, mMeauaneHTpe). B manHbeiii pasznen Bxoaut Oosee 150
XUMHAYECKHX OMBITOB, MPEAYCMOTPEHHBIX JUISl TPOBEACHUS M JEMOHCTPAIIMK B TPOTPaMMeE IIKOJIBHOTO XUMHUYECKOTo 00pa30BaHUsl. XUMUYECKUE OIBITHI
IIPOBOJSATCS B BUPTY&JIbHOM J1abOpaTopuu, KOTOpas BKIIIOYAET HEOOXOIMMOE XMMHMUYECKoe 00opyaoBaHUE (IIPOOMPKHU, KOJObI, IITATUBBI U JIp.) U
XUMHAYECKHE peakTUBBL. COCTaB XUMHUECKOTO 00OPYJIOBAaHUS M XUMUYECKUX PEAKTHBOB, ITPEIOCTABICHHBIX YYAIIUMCS, OTPEAEIISeTCS B COOTBETCTBUU C
MPOBOJIMMBIM XUMHYECKUM ONBITOM. B cirydyae HE0OXOIMMOCTH HPEAyCMOTPEHA BO3MOXKHOCTH HPOBENEHUS HEOOXOAMMBIX M3MEPEHHH BHUPTYaTbHBIMU
M3MEPUTENbHBIMU MPUOOpaMM U M3MEHEHHE MapaMeTpoB MPOBOJUMBIX ONBITOB. [IperycMOTpeHa BO3MOXKHOCTH JEMOHCTpAllMM B CIEHUAIBHOM OKHE
YBEITMYEHHBIX U300pKEHUN MPOUCXOAAIINX XMMUUYECKUX MpolieccoB. B xoxe kaxaoi mabopaTopHOI paboThl yJaluiics NpoBOAUT HAOI0IeHHS (B BUIE
BUPTyalbHBIX (oTorpaduii), oOpabGaTbiBaeT U 0000LIaeT MONTyYEHHBbIE pE3yJabTaThl ONBITOB B «JlaboparopHoM >xypHase». llpu 3amonHeHun
«JIabopaTopHOro >XypHajla» HCHOJb3yeTCs crenuanbHas nporpamMa «Penaktop xumuueckux (opmyn». Ha Bcex sTamax BbINONHEHHs J1aOOpaTOPHOM
paboTHI MPOrpaMMOl OCYIIECTBISIETCS KOHTPOJIb 32 IEHCTBHSIMU YYAIMXCS M JAOTCS COOTBETCTBYIONIME KOMMEHTApUU M PEKOMEHJIAIINH B BUJIE TEKCTa
WIA PEIUIMK TeIarorndeckoro areHTa — mepcoHaxka XuMHUK. [Ipu TnpoBeneHUHM SKCIEpUMEHTa YYallMics MOJyJYaeT MOMIaroBble MHCTPYKIUU K
BBITIOJIHEHUIO OIBITA, IPEAYCMOTPEHO TaKKE MUX BBIMOJIHEHHUE C PA3IMYHBIMU MapaMeTpamu. Pe3yinbTaThl BBITOJHEHHS JTA00PATOPHOM PadOThI ydaruxcs
XpaHATCS B MHIAWBUAYAIBHOM (haiiiie, KOTOPBIA JOCTYIICH YUUTEIIO Ik IPOCMOTPA U OIICHKH.

JlanHas paboyast mporpaMma MOXeET OBITh peaqu30BaHa IPH HCIOJB30BAaHUM TPAJUIMOHHON TEXHOJOTHMM OOYYEHHs, a TakXe 3JEeMEHTOB JAPYrHX

COBPCMCHHBIX O6p8.30B3.TCJIBHBIX TCXHOHOFHﬁ, EepCaOBBIX (pOpM n METOJOB O6y‘-IeHI/I}I, TaKHX KaK HpO6J’ICMHLIf/'I MCTO/, pa3BHUBAIOIIICC O6y‘{eHI/IC, KOMITBIOTCPHBIC
TCXHOJIOT'HUH, TECTOBBIN KOHTPOJIb 3HaHUH U Ap. B 3aBUCUMOCTH OT HpO(I)I/IJ'I}I, BO3MOXKHOCTEH U CIIOCOOHOCTEH KaXXJ10ro KJjiacca B ImapaJuICIin.

2013 r.

Vuebnuk: I'.E.Pymsuruc, @.I.@enpaman Xumust 11. OcHOBBI o0miel XumMuM, yueOHHUK Ui 00meo0pa3oBaTenbHbIX yupexaenuit, M. «lIpocsemenue»

KonTposb 3a ypoBHEM 3HAHMI yYalIUXCs MPETyCMaTPUBAET MPOBEICHHUE MPAKTHIECKUX, CAMOCTOSTENBHBIX, KOHTPOJIBHBIX PabOT, KaK B TPAJAUIIMOHHOH,

TaK ¥ B TECTOBOU (popmax.



MecTto npeamera B y4eOHOM IJIaHe
Pabouas mporpamma paccumraHa Ha 68 uvaca (2 uwaca B Hexmento). B cBsizu ¢ Tem, uro B LleHTpe opranm3zoBaHa O4HO-3a04Has (Gopma oOydeHus, B
COOTBETCTBHUH C y4eOHBIM TUTaHOM L[eHTpa, KOJTMUECTBO YacoB paclpeaesieHo CIeAYIONMM 00pa3oM: KIIacCHO-ypouHas pabora — | gac B Henemto (34 daca B roxn),
caMmocTosiTenbHas padoTta — 1 dac B Hezenro (34 yaca B rox). [IporpaMma u OpueHTHPOBaHA HA UCIOJIB30BAHUE YYEOHO-METOINYECKOTO KOMILIICKTa «XUMHSD) JIJIS
10-11 xnacca obmeobpazoBarenbubix yupexaenuii/ I.E. Pymsutuc, @.I'. ®enpaman

YueOHO-TeMaTHUYECKHIi IJIaH

e HasBanue TeMul KOJI-BO Y9COB IpakTnyeckn | Jlaboparopusl | KoHTpoabHbIe
e padoThbl € ONbIThI padoThl
1 Baxneinine XuMU4eCKIE TOHITHS U 3aKOHBI 3
2 [Tepuonuueckuii 3aKOH U MEPUOIUYECKA CUCTEMA XUMUYECKUX deMeHToB J[. M. 4
MeHeneeBa Ha OCHOBE YUCHUSI O CTPOCHUU aTOMOB

3 CrtpoeHue BeniecTna 11 1 1

4 XUMHYECKUE PEAKIUU 14 1 1 1

5 MerTamnnsl 13 1 1

6 Hemeramnsr 9 1

7 I'eHeTn4eckas CBSI3b HEOPraHUYECKUX M OpraHUYECKUX BelecTB. IIpakTukym 14 3 1
HUTOTIO 68 5 3 4

Coaep:xanue yueOHOT0 npeamera

Teopernueckne 0CHOBbI XMMHH

Tema 1. Baskneiilmue XumMmnyecKkue MOHATHS U 3aKOHBI (34)

AtoMm. Xumuueckuii s5ieMenT. M3otonsl. [IpocThie U CIOKHBIE BEIIECTRA.

3aKOH COXpPAaHEHMSI MAcChl BEILIECTB, 3aKOH COXPAHEHHUs W MPEBPAIICHUS SHEPIHH MPU XUMUYECKUX PEaKIMAX, 3aKOH MOCTOSHHOIO cocTaBa. BemecTBa
MOJIEKYJIIPHOTO ¥ HEMOJICKYJIIPHOTO CTPOCHHSI.

TpeOoBaHNsl K 3HAHUSAM y4aIIUXCS.
Yyammecst 10/IKHbI 3HATh:
-CoBpeMeHHBIE MTPEICTABICHUS O CTPOCHHUU aTOMOB, CYIITHOCTh TIOHSTUS «dJIEKTPOHHAsI OpOUTAIBY», (HOPMBI OpOUTasel, B3aNMOCBA3b HOMEpa YPOBHS M SHEPTUU
AJIEKTPOHA.
-IIoHATHS «3JEMEHT» U «BEILLIECTBOY»
-OnpeneneHue 3aK0Ha COXPAHEHHS MACChI BEIIECTB, €T0 MPAKTHYECKOE 3HAUCHUE. -B3anMOCBsI3b 3aKk0HA COXpAaHEHHUs MAaCcChl BEIIECTB U 3aKOHA MPEBpaIeHUs
SHEPTUU
-OnpeneneHue 3aKOHAa MOCTOSHCTBA COCTaBa BELIECTBA, IPaHUIbl €r0 MPUMEHEHUs JJI BEIIECTB Pa3IMYHOrO CTpOeHUs. MOJIeKyIsipHblE U HEMOJIEKYJISIPHBIE
BEILIECTBA
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Yuammecs 10J1KHbI YMEThb:
-Pa3nuuaTte NOHATHSA «(XMMUYECKUH 3JIEMEHT» U «IIPOCTOE BELLIECTBOY
-Onpenenats 3apsj s1pa aToMOB, YUCIIO IPOTOHOB, HEUTPOHOB, 3JIEKTPOHOB
- OOBACHATH TyaJn3M 3JEMEHTapHBIX YaCTHUIL
-IIpuMeHATh 3aKOH COXPaHEHUs MacChl BELIECTB [UIsl PEIICHUs PACUETHBIX 3a1a4
-Paznunuate BemecTBa MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOT'O CTPOEHUS
Tema 2. [lepuoanyeckuii 3aK0H U ePUOAHYECKAs cUCTeMa XumMu4yeckux 3j1emMeHToB /.. MeHeneeBa Ha OCHOBe YYeHHSI 0 CTPOEHHH aTOMOB (44)
ATomHBIE opOuTanu, S-, pP-, d- u f- smemeHThl. OCOOCHHOCTH pa3MENICHUsSI DJICKTPOHOB IO OPOMTAISAM B aroMax MaJbIX M OOJBIIMX TEPHOJIOB.
OCOOEHHOCTH CTPOEHHUS JEKTPOHHBIX O0O0JOYEK aTOMOB IEPEXOJHBIX 3JIEMEHTOB. DHEPreTHYecKHe YpOBHH, NMOAYpOBHH. CBS3b NMEPUOANYECKOIO 3aKOHA U
MEPUOINIECKON CHCTEMBI XMMUYECKHUX 3JIEMEHTOB C TEOpPHEH CTpOeHHs aTOMOB. KOpOTKHIA 1 AJTMHHBIN BapHaHTHI TA0JIUIBI XUMAYECKHUX 3JIeMeHTOB. [Tonoxenne
B [IEPUOJNYECKOM CUCTEME XUMHUYECKUX d1eMeHToB [I.J11.Menzneneesa Bonopoja, JaHTAHOU0B, aKTHHOUIOB M UCKYCCTBEHHO TOJYyYEHHBIX 3JIEMEHTOB.
BaneHTHOCTh XMMHUECKUX 3JIEMEHTOB U BAJICHTHBIE BOBMOXHOCTU aTOMOB. [lepuonnyeckoe n3MeHEHHE BaJIECHTHOCTH U pa3MEPOB aTOMOB.
PacueTHble 3anauu. Boruncnenus maccbl, oObeMa WIM KOJIMYECTBA BELIECTBA MO M3BECTHOM Macce, 00beMy MJIM KOJMYECTBY BELIECTBA OJHOTO W3
BCTYNMBILIKX B PEAKLIMIO WU MOJIYYUBIINXCS B PE3YJIbTATE PEAKLIUU.
TpeGoBanus Kk 3HAHUSAM YYAIIUXCH.
Yyamuecs 10/2KHbI 3HATh:
-CTpoeHue 3JeKTPOHHBIX 000JI04eK aTOMOB, ITPaBHUJIa COCTABJIEHHUS AIIEKTPOHHBIX U 3JIEKTPOHHO-Tpaduueckux popmyin
-CTpoeHue 37eKTPOHHBIX 000JI04Y€K aTOMOB, IPABHIIa COCTABIICHUS 3JIEKTPOHHBIX U 3JIEKTPOHHO-TpapuuecKux GopMyIl.
-Pa3nuuHble BapuaHThl NEPUOANYECKON CUCTEMBl XUMHUUECKHUX JJIEMEHTOB
-OCcoOEeHHOCTH MOJIO0XKEHHS BOJIOPO/Ia B IEPUOANUECKON CCTEME, OCOOEHHOCTH CTPOEHUSI aTOMOB JIAHTAHOUIOB M aKTUHOUJI0B.
-IIony4yeHne HCKYCCTBEHHBIX DJIEMEHTOB
-IloHsiTHE «BAJIEHTHOCTBHY» B COBPEMEHHOM TPAKTOBKE, BaJICHTHBIE BO3MOXXHOCTH aTOMOB B OCHOBHOM
Yyammecsi 0IKHBI YMETh:
-CoCTaBJIATh 3JEKTPOHHBIC (POPMYIIBI, JICKTPOHHO-TpadHuecKre, Kiaccu(UIIMPOBaTh AJIEMEHTHI Ha S-, P-, d-, f- aeMeHThI
-CoCTaBIIATh 2JEKTPOHHBIE (POPMYJIIBI TMEPEXOIHBIX IJIEMEHTOB. XapaKTepru30BaTh MOJOKEHHUE AJIEMEHTA 110 MOJI0KEHUIO B TIEPUOHMUECKON CUCTEME TIO JTI000MY
BapHaHTY MEPUOJIUYECKON CHCTEMBI
-CpaBHMBaTh BOJOPO/I C TaJIOr€HAMH U LIEIOYHBIMU METANIAMU 110 CTPOEHUIO aTOMa U CBOMCTBAM
-OnpenensaTs YMCI0 BAJIEHTHBIX 3JIEKTPOHOB, BAJIEGHTHOCTh AJIEMEHTOB B OCHOBHOM U BO30YX/I€HHOM COCTOSIHUM aTOMOB. Periate pacueTHble 3a1a4l
Tema 3. Ctpoenue Bemectna (11u)
Metoabl no3Hanusa B XxuMuu. HayuHble MeTO/IbI MO3HAHUS BELIECTB U XUMHUUECKUX SIBJICHUM. Posb SKcriepuMeHTa U TEOpUU B XUMUHU.
Xumnueckasi cBsi3b. Busibl 1 MexaHU3MbI 00pa3oBaHUs XUMHUECKOU cBs3H. MoHHas cBsA3b. Katnonsl u annonsl. KoBaneHTHast CBs3b, €€ pa3HOBHIHOCTH
1 MeXaHu3Mbl o0pa3zoBaHus. KoBaneHTHast moJisipHasi ¥ HETIOJISIpHAs CBSI3b. DJEKTPOOTpHIaTeabHOCTh. CTeneHb okucienus. Meramnndeckas cBs3b. Bogoponnas
cBA3b. [IpocTpaHCTBEHHOE CTPOEHNE MOJIEKYJI HEOPTaHMYECKUX M OPraHUYECKUX BELIECTB.
THUIBI KPUCTAIVIMYECKHUX PEUIETOK U CBOMCTBA BEIECTB. BeriecTsa MOJIEKYISIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHUS.



[TpryrHBI MHOTOOOpa3us BELECTB: U30MEPHUs, TOMOJIOTHS, AJUIOTponusA. YUucThle BellecTBa U CMECH. SIBIEHUS, TPOUCXOSAIIUE IPH PACTBOPEHUH BELIECTB
— pa3pylleHHe KPUCTALITMUECKOW permeTkd, auddysus, mucconuanus, ruaparanus. VcTuHHBIE pacTBOpbl. PacTBopeHne Kak (pU3MKO-XMMHUYECKHH Iporecce.
CriocoObl BBIpaKEHMsI KOHLIEHTPALMM PacTBOPOB: MaccoBasi /10JI1 PACTBOPEHHOI'O BEIIECTBA, MOJISIpHAs KOHLEHTpalus. Jucconuanus 31eKTPOIUTOB B BOJIHBIX
pactBopax. CuibHbIe U cinalbie neKTponuThl. [loHsTHE 0 KouTONIaX. 30U, Telu.
JeMoHcTpanuu. Mozeny MOHHBIX, aTOMHBIX, MOJIEKYJIIPHBIX M METAJUNIMYECKUX KPUCTAIUIMYECKUX peleToK. Monenu MOoJIeKyl H30MEPOB, TOMOJIOTOB.
IIpakTnyeckas padora. [IpurorosiaeHure pacTBOPOB € 3aJaHHOW MOJIIPHOW KOHLEHTpALUEN.
PacyeTrHble 3aga4n. Briunicienue macchbl (KOJIMYECTBA BEIIECTBA, 00beMa) MPOAYKTa peaklUH, eClid AJIs ero MoJydyeHHs JaH pacTBOp C ONpeAeIeHHON
MacCOBOM J0JI€H UCXOIHOTO BEUIECTBA.
TpeGoBanus Kk 3HAHUSAM YYAIIUXCH.
Yyamuecs 10/2KHbI yMeETh
- [TonsATHSA «BEECTBO» U «XUMHUYECKUE SBICHUS.
-Hayunble MeTObI M3Y4YEHHUS BEILIECTB U XUMUYECKUX SIBJICHUM
-TexHuKy poBeeHNsT XMMHUYECKOT0 3KCIIEPUMEHTA.
-Poiib Teopun B Hayke
-IIoHsATHE XUMHUYECKON CBSI3U, OCHOBHBIE BUIbI CBS3H.
-OCcoOEHHOCTH KOBAJIEHTHOM CBSI3M, MEXaHHU3M €€ 00pa30BaHuUsl, XapaKTEPUCTUKU CBSI3U
-IToHsiTEe MOHHOM CBS3U, OCOOEHHOCTH M MEXaHU3M ee 00pa30BaHUs.
-BonopoHyto cBsA3b
-Bunel rubpuau3zaniy, reoMeTpruo MOJIEKY
-Tumnbl KpUCTAUNIMYECKUX PEIIETOK, CBOMCTBA BEIIECTB C ONPEAEIECHHBIM TUIIOM pelieTKU. [IpruMepsl BEIeCTB ¢ pa3IMuHbIM TUIIOM KPUCTANIMYECKUX PELIETOK
-IIprunHBl MHOrOOOpa3Hst BEIIECTB: SIBIEHUS U30MEPUH, TOMOJIOTHUH, AJUIOTPOITUU
-Onpenenenue 1 Ki1accu(GUKaIUIO TUCIEPCHBIX CUCTEM, MTOHATHUS «30JIN», «T€IIN», KUCTUHHBIE PACTBOPBI», «KOJIOMIHBIE PACTBOPHI», 3HAUEHHUE KOJJIOMIHBIX
CHUCTEM B XXHM3HU YEJIOBEKA
-AJITOPUTM pelIeHUs 3a/1a4 ¢ UCIOJIBb30BaHNEM MOJISIPHON KOHIIEHTPAIH, TEXHUKY O€30IMaCHOCTH NP MPUTOTOBJIEHUN PACTBOPOB
-3HaTh OCHOBHBIE MTOHATHSI, TEOPUU T10 U3YYEHHBIM TeMaM | — 3. AIropuTMBI pelIeHNs] PaCUETHBIX 3aAa4
-3HaTh OCHOBHBIE IMOHATHS, TEOPUH TI0 U3yYSHHBIM TeMaMm | — 3.
-ANITOPUTMBI PELLIEHUS PACUETHBIX 3a/1a4.
Yuanuecst 1015KHbI YMETh:
-Ha3biBaTh OCHOBHBIE METO/IbI U3YUYEHHUE BELIECTB U SIBICHUI, 000CHOBBIBATH BBIOOP TOTO MM HHOTO CIOCO0a U3Y4YeHUs
-IIpoBouTh XUMHUYECKUH IKCTIEPUMEHT. OOBSACHATH €T0 C MO3UIUN ATOMHO-MOJIEKYJISIPHOTO yUEHUS
-Onpenenats BUA XMMUYECKOH CBSI3HM, XapaKTepU30BaTh KOBAJECHTHYIO CBSI3b 110 MEXaHU3MY 00pa30BaHUs, CIIOCO0Y NMepeKpbIBaHUS SJIEKTPOHHBIX OpOUTaNel, 1o
KpaTHOCTU. OOBACHATH MEXaHNU3M 00pa30BaHUS CBA3H
-CoCTaBIIATh 3JIEKTPOHHbIE (DOPMYJIBI KATHOHOB U AHMOHOB, OOBSICHATH MEXaHU3M 00pa30BaHUsI HOHHOU CBSI3H.
-Onpenenars MeXAy MOJIEKYIaMU KaKUX BELIECTB 00pa3yeTcs BOJAOPOIHAs CBS3b
-Omnpenenars BUI THOPUAM3AIMU U TEOMETPUIO MOJIEKYJT



-XapakTepu30BaTh BEIECTBA B COOTBETCTBUH C TUIIOM KPUCTAJUNINYECKON PEILIETKH, ONPEAEIATh PEUIETKU
-CocTaBisATh (POPMYIIBI TOMOJIOTOB, U30MEPOB, YPaBHEHUS PEAKLUUH M30MEPU3aLINH, aJNTIOTPOITU3AIIH
-CpaBHMBaTh HCTUHHBIE U KOJUIOUHBIE PACTBOPBI, NPUBOAUTH IPUMEPHI PA3JIUYHBIX JUCIIEPCHBIX CUCTEM
-Pemars 3a1a4M ¢ UCIIOIB30BAHUEM BEIIMYMHBI « MOJISIPHAS KOHLEHTPALU»; BBIIOIHATh XUMUYECKUN SKCIIEPUMEHT
-Onpenenats BUAbI XUMUUYECKON CBSI3U, TUI KpUCTAJUTMUECKON pereTkd. OOBsICHITh MEXaHU3Mbl 00pPa30BaHUs CBS3H.
-Pemate pacuerHble 3a1a4u
-IIpuMeHATh 3HaHUSA U YMEHUS, IIOJIYyYCHHBIE IIPA U3YYEHUH TEMBI
Tema 4. Xumnueckue peakunu (144)
Knaccugukarus XuMHUeCKuX peakliuii B HEOPraHW4eCKOM U oprann4eckoil Xxumun. OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKLIUU.
CKOpOCTh peakiuy, €€ 3aBUCUMOCTb OT Pa3INYHbIX (DAaKTOPOB. 3aKOH JACHCTBYIOUIMX Macc. DHeprus akTuBaiuu. Karanus u katanuzaropsl. OOpaTHMOCTh
peakuuii. XuMudeckoe paBHoBecue. CMelleHrne paBHoBecus MoJ aeiicTBueM pa3innuHbIX (paxkropos. [Ipunuun Jle llarense.
OOr1iue npeacTaBiIeHust O MPOMBIIUICHHBIX CIOCO0aX MOMYYSHHS XMMUYECKUX BELICCTB (Ha MPUMEpE MPOM3BOICTBA CEPHOM KHUCIIOTHI).
OnexkTponuTuyeckas auccounanus. CuibHble M ciabble 3JeKTposnThl. Peakunn noHHOro oOMeHa B BOJAHBIX pacTBopax. Cpena BOIHBIX PAacTBOPOB:
KHcIasi, HeWTpasibHas, 1enoyHas. lonHoe npoussenenue Boabl. Bogoponnsiii nokasarens (pH) pactBopa. Onpenenenue xapakrepa cpenbl. HIUKaTOpHI.
I'maponan3 opraHUyYECKUX U HEOPraHUUECKUX COEANHEHUN.
JeMoHcTpanum. 3aBUCHMOCTbh CKOPOCTU PEAKIMHM OT KOHIEHTPALMU U TeMIeparypbl. Pa3noxeHue nepokcuaa BoAOpoJa B IPUCYTCTBUM KaTalu3aropa.
Omnpenenenne cpeapl pacTBOpa € IOMOIIBI0 YHUBEPCATBHOIO HHIAUKATOPA.
JlabopaTropHnble onbIThI. [IpoBeneHne peakiinii HOHHOTO 0OMEHa JIJIsl XapaKTePUCTUKHU CBOMCTB AJIEKTPOIUTOB.
IIpakTnyeckas padora. BiusHue pa3anuHbIX (PaKTOPOB Ha CKOPOCTh XUMHUUECKOH PEaKIINU.
PacuerHble 3a1aun. Beruncienust macchbl (KOJMYECTBA BELIECTBA, 00beMa) MPOJIyKTa peaKIMK, €CIM U3BECTHA Macca UCXOIHOTO BEIIECTBA, COJIEPIKAILETO
OINPEIEICHHYIO OO IPUMECEH.
TpeOoBaHus K 3HAHUAM yYalIUXCSH.
Yuamuecs 10/5KHbI 3HATD:
-IloHsATHE «XMMHUUECKas peaKlus», KIacCU(PUKALNIO peakluii B OpraHM4eCcKON 1 HEOPraHN4eCKONH XUMHUU
-IToHsTHE «CTENEHb OKUCIICHUS», TEOPUIO OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKLIUN
-IloHsiTHE «CKOPOCTH XUMUYECKOM peakuny», CKOPOCTH TOMOT€HHOM U TeTepOreHHON peakiiu, (hakTopbl, BIUAIOIINE Ha CKOPOCTh peakiuu. [lonsTrue kartanusza
-Kiaccuduxanmio XuMUIeCKUX peakiuil 1o 00paTUMOCTH, MOHATHE «XHUMUYECKOE paBHOBECHE, (PAKTOPHI, BIUIIOIINE HA PAaBHOBECHE
-DaxTopsl, BIUAIOIINE HA CKOPOCTh PEAKIINH, TEXHUKY BBIIIOJIHEHHS SKCIIEPUMEHTA
-IIpoMbIlIuIeHHBIE CTIOCOOBI MOTYYEHUS! XUMHUYECKUX BEIIECTB, HAYYHbIE OCHOBBI IIPOU3BOJICTB, TEXHOJIOTHIO HA IPUMEPE POU3BOJICTBA CEPHOM KHCIOTHI
-IlonsATHS : cMecH, YHCThIE BEIleCTBA, HCTUHHBIE pacTBOPHL, AU(dY3us, ruapatanus. OU3NKO-XUMUUECKYIO TEOPUIO PACTBOPOB
-IToHATHA: SIEKTPOIUTHI, HEITEKTPOIUTHI, INEKTPOIUTHYECKas qucconranus. CUIIbHBIE U C1a0ble 3JIEKTPOITUTHI
-YcnoBus mpoTekaHus peakuuii oOMeHa B pacTBOpax
-ITonstue «ruaponus». 'Mapoau3 opraHuYecKuX U HEOPraHUYECKUX BEIECTB. Posib ruponusa B Ipupoie, TEXHUKE, B OPraHU3Me 4eII0OBEKa
-IIoHsATHE «BOAOPOAHBIN MTOKA3ATENbY, IUCCOLMALMIO BOJBI, HHAUKATOPBI, XapaKTEP CPEAbl pacTBOPa
-CriocoObI BbIpaskeHUs! KOHLIEHTPAIIMH PACTBOPOB



-Knaccuduxarmio XuMuyeckux peakiuil, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKINH, PEAKIIUU HOHHOTO 0OMEHa, THIPOJIN3
-OCHOBHBI€E NTOHATHUS U TEOPUH, U3yUaEMBbIE B TEME «XUMUYECKUE PEAKLIUN»
Yuammecsi 10J1KHbI YMeTh:
-CocCTaByATh YpaBHEHUSI XUMUYECKUX PEAKINNA, KIaCCU(PUIIMPOBATH XUMUUECKUE PEAKIHH 10 PA3IMYHBIM MIPUHLIMIAM KiIacCu(pUKaun
-OnpenensaTs CTENEHU OKUCICHUS 3JIEMEHTOB, PACCTaBIATh KO (DUIIMEHTHI B YpaBHEHUSAX OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIMil METO0M 3JIEKTPOHHOTO
Oananca
-OO0BSACHATH 3aBUCHUMOCTb CKOPOCTH XUMHUYECKUX PEAKIUN OT Pa3InYHBIX (PaKTOPOB
-OHpeI[eJIﬂTI) HaITpaBJICHUC CMCIICHNA XUMHUYCCKOTO PaBHOBECHA B COOTBCTCTBHUH C MIPUHIUIIOM Jle-1llatense. OOBSICHATD JAUMHAMHUYHOCTh XUMHWYECKOI'O
paBHOBECHS
-IIpoBOIUTE XUMHUYECKUHN IKCTICPUMEHT U OOBSICHITH 3aBUCUMOCTh CKOPOCTH PEAKIUN OT Pa3IMIHBIX (PaKTOPOB
-CocTaBJATh YpaBHEHUS peaKLUil 10 MPOU3BOACTBY CEPHOM KMCIOThI M OOBACHATH HayYHbIE IPUHIIMIIBL, UCTIONb3YEMbIe Ha KaX /10 CTaJluu MPOU3BOICTBA
-CpaBHI/IBaTI) CMECH U YHCTHIC BCIIICCTBA. OOBICHATD CYIIHOCTD ABJICHUA PACTBOPCHUA
-OOBSICHATH MEXAaHU3M JIUCCOLMALIMY BEIECTB C Pa3HbIM TUIIOM CBSI3U, COCTABJIATh YPABHEHMS AJIEKTPOIMTUYECKON TMCCOLUALINY, ONPEIEATh CUIIbHbIC U
cy1a0bIe AIEKTPOITUTHI
-CocTaBiiATh ypaBHEHUs peakluii oOMeHa B Tpex dopmax
-CocTaBisATh MOJIEKYJIIPHBIE U MOHHBIE YPaBHEHUSI TUAPOIIN3A,
-Onpenienats XapakTep cpeibl pacTBOPOB
-Pemats 3amaun, UCTIONB3Ys pa3HbIE CIIOCOOBI BRIPAXKEHUST KOHIIEHTPAIIUU PaCTBOPOB
-CocTaBJIATh YpaBHEHUSI XUMHUUECKUX PEAKIIMH, 1aBaTh XapaKTEPUCTUKY PEAKLIUH MO pa3IUUHbIM KJIacCU(UKALUAM, COCTABIATh YPaBHEHUS THAPOIIM3a
-IIpuMeHATh 3HAHWS U YMEHHSI, TIOTYyYEHHBIE P U3yYEHUN TEMBI
Heoprannyeckasi Xumus.

Tema 5. Metaianl (134)

[TonoxkeHne MeTauIOB B NMEPHOAMUYECKON cucTeMe XuMHuueckux anneMeHToB J[.M.Menzaeneea. OOue cBoiicTBa MeTauIOB. DIEKTPOXUMHUYECKUN Pl
HarnpspDkeHud MeTayoB. OOmMe crocoObl MOTyYeHUs METAUIOB. DJIEKTPOJIU3 PAacTBOPOB M paciuiaBoB. [loHsTHE 0 KOppo3uu MetamioB. CrocoObl 3alUThl OT
KOPPO3HH.

0O0630p METAIIOB INIaBHBIX MOATPYNH (A-Irpymi) NepuoIuYeCcKO CUCTEMbI XMMUYECKUX 3JIEMEHTOB.

0O0630p MeTaJI0B THaBHBIX noArpym (b-rpymm) nepuoguueckoil CHCTEMbl XUMUYECKHUX 3JIEMEHTOB (MeJlb, IIMHK, TUTAH, XPOM, JKeJe30, HUKEIb, INIATHHA).

CrutaBbl METAJUIOB.

OKcubl ¥ THIIPOKCHIBI METAILIOB.

JdemoncTpanun. O3HaKoMIIeHHE ¢ 00pa3llaMu METAJIOB M UX COEAMHEHUH. 3HaKOMCTBO ¢ 00pa3liaMy METAJIIOB U UX pyJdaMu (padboTa ¢ KOJUIEKIUSIMHU).

B3anmMopeiicTBre IENTOYHBIX U IEI0YHO3EMETbHBIX METAIIJIOB ¢ BO/I0M. B3anmopelicTBie Meau ¢ KUCIOpOaoM U cepoil. ONBITHI IO KOPPO3UH METAJUIOB U
3aIuTe OT Hee.

JlaGopaTopHble onbIThI. B3anMoeiicTBre IMHKA U KeJie3a ¢ PaCTBOPAMH KHCIIOT M LIeT0YeH.

PacuerHble 3a1aun. PacueTsl 1o XMMHUYECKUM YPaBHEHHUSAM, CBS3aHHBIE C MACCOBOM J0JI€H BHIXO/Ia MPOAYKTA PEAKIIMH OT TEOPETUYECKH BO3MOXKHOTO.

TpeGoBanus K 3HAHUAM y4alMXCS.
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Yyanecs J0JKHBI 3HATH:
-ITonoxeHne MeTamioB B IEPUOAMUECKON CHCTEME, CTPOCHHUE aTOMOB, OCOOEHHOCTH CTPOCHUS U (U3UUYECKUX CBOMCTB METAJIOB, 3HAYCHHUE METAJIIOB B )KU3HU
YeJI0BEUeCTBA
-X¥WMHYECKHE CBOMCTBA METAJNIOB B 3aBUCHMOCTH OT TOJIOXKEHHS METaJlIa B DJICKTPOXUMUYCCKOM PSAY HAPSHKEHUN METaJIOB
-O01mue crocoObl MOJIYYCHHS METAIIIOB
-IlonsiTue anmexkrponu3sa. [IpaBuia BocCTaHOBIICHUS HA KAaTOIe U OKHCICHUS Ha aHoe. [[puMeHeHune 31eKTpou3a
-IToHsiTHE KOPPO3UH, BHJIBI KOPPO3UHU, CITOCOOBI 3aITUTHI OT KOPPO3HH
-ITonoxeHune mMEeTOYHBIX METANIOB B TICPUOJIUYECKON crucTeMe, 0COOCHHOCTH CTPOSHUST aTOMOB. DU3HUECKHE U XUMUICCKUE CBOKCTBA IIEITIOYHBIX METaJIOB,
CHOCOOBI MOTYYEHHS, IPUMEHEHHE
-ITonoxeHune menoYHO-3eMeNbHBIX METAJUIOB B TIEPUOAMYECKON CHCTeMe, OCOOCHHOCTH CTPOSHUs aTOMOB. DHU3MYecKre U XUMUYECKUE CBOMCTBA IICIIOYHO -
3eMEeNbHBIX METaJUIOB, CIIOCOOBI MOTY4YEeHUS, TPUMEHEHNE
-ITonoxeHune amoOMUHUS B IEPHOANYECKON cucTeMe. AMPOTEpHOCTh OKCHIA U THAPOKCHUIA ATFOMUHUS
-IlonoxeHune MeTamioB HOOOUYHBIX MOATPYII B IEPUOIUYECKON CUCTEME, OCOOEHHOCTH CTPOCHHS UX aTOMOB, CBOHCTBA
-CocTaB OKCHIIOB U THIPOKCHJIOB METAJUIOB, XapaKTep, CIOCOOBI OTy4eHUsI, CBOWCTBA
-CocTaB 1 Ha3BaHUS OCHOBHBIX CIUIAaBOB, IPUMEHEHHUE. AJITOPUTMBI PEIICHUS PACUCTHBIX 3a]1a4
-OCOOCHHOCTH CTPOCHHS aTOMOB METAJIJIOB, XUMUYECKHE CBOHCTBA, CIIOCOOBI ITOTYICHHUS
-OCHOBHBIE MTOHATHS U TEOPUH, H3ydaeMble B Teme «MeTalbhy
Yuammecs 10JKHbBI YMETh:
-XapakTepu30BaTh METAJUIBI 110 TIOJIOKEHUIO B MEPHOIUUECKON CUCTEME, OOBSICHSATH B3aUMOCBSI3b CTPOCHUS U (PU3NYECKUX CBONCTB METAIOB
-CocTaBIsATh ypaBHEHUS PEAKIINHA, XapaKTePU3YIOIIHEe XHMHISCKHAE CBOMCTBA METAILIOB
-CocTaBnsATh ypaBHEHUS PEaKIIHii, TOITBEPKIAIONINE OCHOBHBIE CIIOCOOBI MOTYYSHHSI METAIIIOB
-CocTaBisTh ypaBHEHUS PEAKIIUA AJIEKTPOJIN3a PACIJIaBOB U PACTBOPOB COJICH
-Onpenensts BUJ KOPPO3HH, CIOCOOBI 3aIIUThHI
-XapakTepu30BaTh MEITOYHBIC METAJUTH BO B3aUMOCBSI3U: COCTAB — CTPOCHHE - CBOMCTBA
-XapakTepu30BaTh METOYHO-3eMeIbHbIE METAJUIBl BO B3AaUMOCBSI3U: COCTAB — CTPOCHHE - CBOWCTBA
-CocTaBIsATh ypaBHEHUS PEaKIIHiA, JOKa3bIBAIOIIHE aM(pOTEPHBINA XapaKTep OKCHJIA U THIPOKCHIA ATFOMUHUS
-XapakTepu30BaTh METAJUIbI TOOOYHBIX TIOTPYIII MO MOJOKESHHUIO B IIEPUOIUIECKON CUCTEME.
-OOBACHATH 3aBUCUMOCTH CBOMCTB OKCHJIOB M TUIPOKCHIOB METAJJIOB OT COCTaBa U CTPOCHUS
-Pemate pacueTHble 3a1a4M B COOTBETCTBUH C aITOPUTMaMHU
-XapakTepu30BaTh METAJUIBI 110 TIOJIOKEHHUIO B TIEPHOAMYSCKON CHCTEME BO B3aUMOCBSI3U: COCTAaB — CTPOCHHE - CBOWCTBA
-[IpuMeHsATh 3HaHUS U YMEHUS, TIOTyYSHHBIE TIPU U3YICHUH TEMBI
Tema 6. Hemerasinl (94)
0O0630p cBolicTB HemeTauioB. OKHCIUTEIHHO-BOCCTAHOBUTENIBHBIE CBOMCTBA TUNMUYHBIX HemeTayuioB. OOmias XapakTepUCTHKA MOATPYIIBI TalOreHOB.
OKcuIbl HEMETAIOB U KHCIIOPOIOCOIePKAINe KUCIOTHI. BomopoaHbie coenHeHNsI HeMeTallIoB. MUHEpalIbHBIE BOBI.
XVMUYECKHUE BEIIECTBA KaK CTPOUTETILHBIC U MOJICIOYHBIE MaTepHralibl. BeliecTBa, UCIOIb3yeMble B MOIUTpaduu, )KUBOIHCH, CKYJIBIITYPE, apXUTEKTYpE.
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JleMoHcTpanuu. 3HaKOMCTBO ¢ 00pa3liaMi HEMETAJUIOB U MX NMPUPOJHBIMU COeMHEHUsIMU (padoTa ¢ kouiekuusamu). OOpaslibl OKCHIOB HEMETANIOB U
KHUCJIOPOAOCOAepKaIMX KUcioT. ['openue cepol, hocdopa, Marausi B KUCIOPOJIE.

JlaGopaTopHbie onbIThI. Pacnio3zHaBaHuE XJIOPUAOB, Cylb(ATOB, KAPOOHATOB.

TpeOoBanus K 3HAHUAM y4YalLIHXCH.

Yyanecs J0JKHBI 3HATH:

-Oco0eHHOCTH CTPOCHHS aTOMOB — HEMETAJUIOB, (PU3MUECKUE U XUMUYECKHE CBONCTBA, OJTyYCHUE, TIPUMEHEHUE
-[Tosio’xeHue rajoreHoB B NEPUOUUECKON CUCTEME, OCOOEHHOCTH CTPOEHUS aTOMOB, COCTaBa U CBOMCTB raJIor€HOB
-OKUCINUTETbHO-BOCCTAHOBUTENBHBIE CBOWCTBA HEMETAJIIIOB

-Mcnonp3oBaHre HEMETAIUIOB B Pa3JIMYHbIX OTPACIISIX HAPOJHOIO X03siiCTBa

-CocraB, CTpOEHHE U CBOMCTBA BOJIOPOIHBIX COEIMHEHUN HEMETAIUIOB, UX IPAKTUYECKOE HCIIOIb30BaHHE

-CocraB, CTpOCHHE U CBOMCTBA OKCHJIOB HEMETAJLIOB, UX IIPAKTHUUECKOE UCIIOJIb30BaHHE

-CocTaB, CTpOEHHE U CBOMCTBA KUCIOPOJOCOACPKALIUX KUCIOT HEMETAJNIOB, UX IPAKTUYECKOE UCII0JIb30BaHHE
-OKuCIHUTEIbHBIE CBOMCTBA A30THOW U CEPHOM KUCIIOT

-CBoiicTBa HEOPraHMYECKHUX BELIECTB, AITOPUTMBI PEILICHUS 3a]1a4

Yuammecsi 10JIKHbI YMETh:

-XapaKkTepr30BaTh HEMETAJLIBI 110 TIOJIOKEHUIO B IEPUOTUIECKON CUCTEME; OOBSICHATh B3aUMOCBSI3b CTPOCHHUS U CBOMCTB HEMETAJIJIOB
-XapakTepu3oBaTh COCTaB, CTPOCHHUE U CBOMCTBA raJIOTEHOB

-CocTaBisATh ypaBHEHUS peaKlMii, XapaKTepU3yIOIINe OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE CBOWCTBA HEMETAIIJIOB
-O0BsICHATH 0COOEHHOCTH HEMETAIJIOB, O3BOJISIOIINE HCIIOJIB30BaTh UX B PA3JIMYHBIX OTPACISIX HAPOJHOTO XO3AHCTBA
-CocTaBisATh ypaBHEHUS PEAKIIMM, XapaKTepU3yIOIINE CBOICTBA BOJOPOIHBIX COEIMHEHUI HEMETAINIOB
-CoCTaBIIATh ypaBHEHUS PEAKIMM, XapaKTEPU3YIOIIHNE CBOMCTBA OKCHOB HEMETAINIOB

-CocTaBisATh ypaBHEHUS PEaKIMii, XapaKTepU3yIOIIHNe CBOMCTBA KUCIOPOAOCOIEPKALINX KHUCIOT HEMETAIJIOB
-CocCTaBiATh ypaBHEHUS PEAKINM, XapaKTEPU3YIOIINE OKUCIUTEIbHBIE CBOMCTBA CEPHOM M a30THOM KUCIIOT
-PemiaTe kauecTBEHHbIE U pacueTHBIE 3a/1a4H

Tema 7. I'eHeTH4YecKasi CBA3b HEOPraHUYECKHUX M OPraHUYeCKHUX BelleCcTB.

[pakTukym (144)

Knaccudukanus HeopraHMueckix coeAMHEHNH. XMMUYECKHe CBOICTBA OCHOBHBIX KJIACCOB HEOPTraHMYECKUX COCAMHEHUH.

['eHeTnyeckas CBsI3b HEOPraHUUECKUX U OPraHUYECKHUX BEIIECTB.

[IpakTukym: perieHne 3KCIEpUMEHTAIbHBIX 33Ja4 110 HEOPTaHNYECKOW XMMHH, KAUECTBEHHbIE PEAKLINN Ha HEOPTAaHWYECKUE BELECTBA U MOHBI; pELICHHE
SKCIIEPUMEHTAJbHBIX 33/a4 10 OPraHUYECKOM XWMHUHM, KAaueCTBEHHBIM aHaliu3 BEIIECTB; pPEIIEHHWE PAacCUYEeTHBIX 3aJlad, KOJIMYECTBEHHBI aHAJINU3 BEIECTB;
MoJIy4eHue, coOupaHue 1 pacro3HaBaHUe I'a30B; MOJICIUPOBAHUE XUMHUUECKUX MPOIIECCOB.

TpeOoBaHus K YPOBHIO 3HAHMIA.

Yuammecsi 10J1’KHbI 3HATH:
-Knaccudukaius HeopraHUYeCKUX COCTUHCHH.
-CocTaB 1 CBOICTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COEIMHEHUN
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-IToHsATHE O TEHETHYECKOM CBA3H.

-CocTaB 1 CBOMCTBAa OCHOBHBIX KJIACCOB HEOPTraHUYECKUX COCAMHEHUN

-AJITOPUTMBI PEUICHUS PACUETHBIX 3a7a4

-KauecTBeHHbBIE pEaKIMH HA OPraHUYECKUE BEIIECTBA; TEXHUKY XUMHUUECKOTO SKCIIEPUMEHTA
-KadecTBeHHbIC peaKIMi HA HEOPraHUYECKHE BEIIECTBA U UOHBI; TEXHUKY XMMHUYECKOT0 SKCIIEPUMEHTA
-Crioco0Obl oNTyueHus1, COOMpPaHUs U paclio3HABAHUS T'a30B, TEXHUKY XUMHUYECKOTO 3KCTICPUMEHTA
-AJTOPUTMBI pEIIECHUS 3a]1a4

-B3auMOCBS3b BELIECTB Pa3JIMYHbBIX KJIACCOB

-OCcHOBHBIE MTOHATHUS U TEOPUH, H3ydaeMble B TeMax 6 - 7

-OCHOBHBIC XUMHUUYECKHE MPOIECCHI U METObI UX U3YUCHUS

-3HaYeHUE HEOPraHUYECKUX M OPraHUYECKUX BEILECTB B MIPUPOJE U B KU3HU YEIOBEKA.

-KpyroBopot BemecTB B Ipupoie.

Yuamuecsi 10/5KHbI YMETh:

-Jloka3pIBaTh €AMHCTBO U MHOTOOOpa3rue HEOPraHnYeCKnX coeAMHeHU COCTaBIsATh YPABHEHUS PEAKIIUHN, WILTIOCTPUPYIOIINE XUMUUECKHE CBOMCTBA OCHOBHBIX
KJIACCOB HEOPTAaHUYECKUX COCTMHEHUI

-CocTaBisTh ypaBHEHUS PEAKIIUNA, ULTFOCTPUPYIOIINE TEHETUUECKHUE CBSI3H

-Pemath pacueTHble 3aa4M pa3InYHbIX TUIIOB

-Pemath kauecTBEHHBIE 3a/1a4l. BBINOIHATE XUMHYECKUN SKCIIEPUMEHT

-ITony4ats u cobupaTh ra3sl B 1aOOPaTOPHBIX YCIOBUAX

-Pemath Ka4e€CTBEHHBIE U PACUETHBIE 3a/1a4U

-Pemats pacueTHbie 3a1aun

-XapakTepu30BaTh HEOPTAHMYECKHUE BEIIECTBA BO B3aUMOCBS3HU: COCTAB — CTPOCHHE - CBOMCTBA
-[IpuMeHsTh 3HaHUS U YMEHUS, OJTYYCHHbIE TIPU U3YUYEeHUHU TeM 6 - 7

-KoppekTtupoBats cBou OMIMOKH, MPOBOAUTH aHAINU3, (POPMYITHMPOBATH BHIBOIBI

-OO0BACHATH 3aKOHOMEPHOCTH OCHOBHBIX XMMHUECKHUX MPOIIECCOB B IPUPO/Ie. 3HAYCHHE XUMHUYECKUX MPOLIECCOB B KU3HH YEJIOBEKA
-OOBSICHATH 3HAUECHNE OPTaHUYECKUX U HEOPTaHWYECKUX BEIIECTB B MMPUPO/JIC U B KU3HH YEITOBEKA

Ilnannpyemsble pe3yabTarbl. TpeGoBaHHUA K YPOBHIO 00y4eHMS.
3HATL/TIOHUMATh

® BAKHEWIIME XUMUYECKHE TMOHSTHS: BEIIECTBO, XUMHUYECKUU DJEMEHT, aTOM, MOJIEKYyJia, OTHOCHTEIIbHbIE aTOMHAas M MOJEKYJIspHas MacChl, HOH,
QIJIOTPOTIHSI, U30TOMBI, XUMHUECKAsl CBs3b, AIEKTPOOTPHUIATEILHOCTh, BaJICHTHOCTh, CTEMEHb OKHCIEHHUS, MOJIb, MOJISIpHAS Macca, MOJSPHBIA 00BeEM,
BEIIIECTBA MOJICKYJIIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHHS, PACTBOPHI, DJIEKTPOIUT M HEIJIEKTPOJUT, IJICKTPOJUTHUYECKAS TUCCOIHAIUS, OKUCIUTETh U
BOCCTaHOBUTEJb, OKUCIICHHE U BOCCTAHOBJICHHE, TETUTOBOM 3((HEKT peakiinu, CKOPOCTh XMMHUECKON peaklny, KaTaianu3, XAMHIEeCKOe paBHOBECHE;

® OCHOBHBIC 3aKOHBI XUMHH: COXPAHCHHS MACChI BEIIIECTB, MOCTOSTHCTBA COCTaBa, MEPHUOINIECKUMA 3aKOH;

® OCHOBHBIC TCOPUH XUMHH: XUMHYECKOU CBSI3H, FJICKTPOJUTHUCCKON AUCCOIHALIHH;
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YMETb

Ba)KHEIlIIIMEe BellecTBa U MaTepraibl: OCHOBHbIE METAJIbI U CIUIABBI, CEpHAasi, COJIsIHAs, a30THAs!, YKCYCHAs! KUCIIOTHI, IIeJI0UH, aMMHAK,
MUHEpAJIbHBIEC yI0OpEHUSI.

Ha3bIBaTh U3YYCHHBLIC BCUICCTBA 10 ((TpHBHaHBHOﬁ)) nim MC)KHYHapOHHOﬁ HOMCHKIJIATYpPE;
ONpeCaACIATh: BAJICHTHOCTD U CTCIICHb OKUCJICHUS XUMHUYCCKUX 3JICMCHTOB, TUII XHUMHYCCKOM CBS3U B COCIMHCHUAX, 3apA/l HOHA, XapaKTCP CPCAbl B BOAHBIX
pacTBOpax HCOPraHMYCCKUX COGHHHQHHﬁ, OKHCJIMTCIIb U BOCCTAHOBUTCIIb, IPUHAAJIC)KHOCTb BEIICCTB K PA3JIMYHBIM KJIaCCaM COG,Z[I/IHGHI/II;'I;
XapaKTEPU30BaATh: JICMCHTBI MAJIbIX IIEPHUOAOB I10 UX ITOJIOXKCHUIO B HepHOHquCKOﬁ CHCTEMCE Z[I/I MCH,Z[CJ'ICCBEI; O6H_II/IC XMMHYECKHE CBOMCTBA METAIJIOB,

HEMCTAJIJIOB, OCHOBHBIX KJIACCOB HCOPraHUYCCKUX COGI[I/IHCHI/If/'Ig CTPOCHUC U CBOMCTBaA HN3YYCHHBIX HCOPraHUICCKUX COG[[I/IHGHI/II;'I;

OOBSICHAITB: 3aBUCHMOCTb CBOWCTB BEIIECTB OT HMX COCTaBa M CTPOCHHS; MPUPOLY XHMHYECKOW CBSI3U (MOHHOM, KOBAJICHTHOW, METAJUTHUYECKOI),
3aBUCUMOCTh CKOPOCTH XMMHUYECKON peakuy U MOJI0KEHHU XMMUYECKOI'0 pAaBHOBECHUS OT pa3iMyHbIX (PAKTOPOB;
BBIIIOJIHATh XUMHUYECKUI 3KCIIEPUMEHT I10 PACIIO3HABAHUIO BAKHEUIINX HEOPIAHUYECKUX BEIIECTB;
IPOBOAMUTH CAMOCTOSTEIbHBIA IMOMCK XMMHMUYECKOH HH(GOpPMAalUU C HUCHOJb30BAaHUEM pA3IMYHBIX HCTOYHUKOB ( HAYYHO-TIONYJSPHBIX H3JaHUM,
KOMIIBIOTEPHBIX 0a3 TaHHBIX, pecypcoB HTepHeTa);
HCIOJIb30BaTh KOMIIBIOTEPHBIE TEXHOJIOTUH Ul 00paOOTKHU M NepeJadyn XUMUYECKOM nH(popMalMy U €€ IPeACTaBIeHUs B pa3IMuHbIX (Gopmax;
UCMOJIb30BaTh MPUOOPETEHHbIE 3HAHUS U YMEHUS B PAKTUUECKOM JeSATEIbHOCTH U MIOBCEIHEBHOM )KU3HU JUISL:
00BSICHEHUS] XUMUYECKUX SBJIEHUH, IPOUCXOIALINX B IPUPOJIE, OBITY U Ha IPOU3BOJICTBE;

ONpEIETIEHUS BO3MOKHOCTH IPOTEKAHNS XUMUYECKHUX ITPEBPAIICHUI B Pa3JIMYHBIX YCIOBHUAX U OLIEHKHU UX MTOCIIEICTBUM;

® DKOJIOTMYECKHU I'PAMOTHOIO NIOBEICHHS B OKPYXKAIOLIEH CPEAE;

® OLICHKHU BIMSAHUS XUMUYECKOTO 3arpsA3HEHUS OKPYKAIOLIEH Cpelibl HA OPTaHU3M YEJIOBEKA U JPYrUe )KUBBIE OPraHU3MBbI;

e (0e30MacHOro OOpalIeHus ¢ TOPIOYNMH U TOKCUYHBIMH BEIIECTBAMH, TA00PaTOPHBIM 000pyI0BaHUEM;

® TIPUTOTOBJICHUS PACTBOPOB 33/IaHHOM KOHIIEHTPAIMK B OBITY U HA TIPOU3BOJICTBE;

®  KPUTUYECKOU OIEHKU JOCTOBEPHOCTH XMMHUECKON MH(POPMAIUH, TOCTYNAIONIEH U3 pa3HbIX HCTOUHUKOB.

KasiennapHo-remarudeckoe njiaHupoBaHue
% %
< ® )
= =zO
5 4~
2 =32 Ilnanupyemble pe3yJbTaThl
> BB K DJIeMeHThI MarepuaJibl U Jdomamnee XuMH4YecKuu
Ne Ha3panue Tembl S8 8> TpeOoBaHus K YPOBHIO Jara
S8 cSs COJepPIKAHUS oGopynoBaHue 3ajJaHue JKCIEPUMEHT
S as s o0yuenus
g 3%
£ 8§ =
[ Tema 1. BaxkHelilnne XuMH4YeCKHUe NMOHATHS U 3aKOHBI (3 4)
1 ATOoM. XUMHUYECKHH KY AToM. CoBpeMeHHBIE quck «Xumus (8-11 | § 1, ynp. 1-3,
sneMeHT. M30Tombl. N3oTOmEL. MIPEACTABICHUST O CTPOCHUH xnacc). Bupryanenas | 3amada l (c.7)
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Ha3zBanue TeMbl

KnaccHo-ypounas

padora /
CaMOCTOSITeJILHAS

padora (KY / C)

JIeMEeHTHhI
COJIePIKAHUS

IInanupyemble pe3yJIbTAThI
TpeOoBaHus K YPOBHIO
o0yueHnust

MarepuaJibl 1
o0opynoBaHue

JdomamnHee
3aJaHue

XuMu4uecKkuit
IKCIEePUMEHT

Jara

IIpocTele U clnoXkHbIE
BEILECTBA

aTOMOB, CYITHOCTb ITOHSTHSI
«QIEKTPOHHAS OPOUTAIIBY,
(hopMbI opOuTanei,
B3alMOCBSI3b HOMEpa YPOBHSA
Y SHEPTUHU AJIEKTPOHA.
[lonsATHS «37EMEHT» U
«BEIIECTBOY

Paznuuate nouarus
«XUMHYECKHUH 3TIEMEHT» U
«IIPOCTOE BELIECTBOY.
Onpenenars 3apsn sapa
aTOMOB, YHCJIO IPOTOHOB,
HEHTPOHOB, 3JIEKTPOHOB.
OOBSACHATH Tyaau3M
JJIEMEHTAPHBIX YaCTHUI]

JTabopaTopus»

3aK0H COXpaHEeHHUs
MacChl BEIIECTB, 3aKOH
COXpaHEHUd U
MpEBpaIEeHUs DHEPTUU
P XUMHYECKUX
peaxknmsax

Onpenenenue 3aKkoHa
COXPaHEHUS MacChl BEILECTB,
€ro MPaKTU4YeCKOe 3HAUCHHE.
B3anMocBs3b 3ak0Ha
COXpPAHEHHUS MaCChl BEILIECTB
1 3aKOHA NPEBPAILCHUS
SHEPTUU

[IpumensTh 3aK0H
COXPaHEHHUS MaCChl BEILIECTB
IJId pEIICHUA paCYCTHBIX
3a1aq

nuck «Xumust (811
kJjacc). BupryanbHas
nabopaTopus»

§ 27 pr 4-71
3amaya 2 (c. 7)

3aKOH ITOCTOSIHCTBA
CcOCTaBa BeEIeCTBa.
BemectBa
MOJICKYJIIPHOTO U

KY

BemectBa
MOJIEKYJIIPHOTO U
HEMOJICKYJIIPHOT
0 CTpPOCHHUSI.

OrnpeneneHue 3aKoHa
ITOCTOSTHCTBA COCTaBa
BEIIECTBA, TPAHHIIBI €TO
MIPUMEHEHUS JIJISl BEIISCTB

82, No7,
3amada2,c.7
83, 3amucH B
TETpau
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Ha3zBanue TeMbl

KnaccHo-ypounas

=
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z
~
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S =
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padora (KY / C)

JIeMEeHTHhI
COJIePIKAHUS

IInanupyemble pe3yJIbTAThI
TpeOoBaHus K YPOBHIO
o0yueHnust

MarepuaJibl 1
o0opynoBaHue

JdomamnHee
3aJaHue

XUMHYeCKHI
IKCIEPUMEHT

Jara

HEMOJIEKYJIIPHOTO
CTPOCHHS

pa3IM4YHOrO CTPOCHHUS.
MonekyisipHble U
HEMOJIEKYJIAPHBIC BEILIECTBA
PaznuyaTe BeniecTBa
MOJICKYJIIPHOTO U
HEMOJIEKYJISIPHOTO CTPOEHUS

Tema 2. Ilepuoanueckuii 3aKOH M epUOAUYECKAsA cucTeMa xuMuieckux 31emMeHToB .. MeHesieeBa HA OCHOBE YY€HHUs O €

TPOEHHH aTOMOB (4 4)

CocCTaBIsTh NIEKTPOHHBIE
(hopMyITBI TIEPEXOTHBIX
3JIEMEHTOB. XapaKTepru30BaTh
TIOJIOXKEHHUE DJIEMEHTA 110

4 CtpoeHue 3IEeKTPOHHBIX C AToMHBIE CrpoeHne 3eKTPOHHBIX nuck «Xumust (811
000JI04EK aTOMOB opbuTanu. (S,p- 000JI0YEK aTOMOB, TpaBUIIa knacc). BupryanpHas
XUMHYICCKUX JIEMEHTOB JJIEMEHTHI). COCTaBJICHH! JIEKTPOHHBIX H | 1aGopaTOPHSD»
MaJIbIX TIEPHOIOB. OcobeHHOCTH ANEKTPOHHO-TpapUIECKUX
ATomHBIE OpOUTaNH, S - CTpoeHUs 3Jek- | hopmy
, P — DIIEMEHTEL TPOHHBIX 000510- | COCTaBISTH ANEKTPOHHBIE
YeK aToMoOB Tie- | (OpMYIBI, SJIEKTPOHHO-
pEXOMHBIX  Me- | rpaduveckue,
pHOIOB KJ1acCU(UIMPOBATD
JIIEMEHTHI Ha $-, p-, d-, f-
3JICMEHTBI
5 Oc00EeHHOCTH CTPOSHUS KY [lepuonuueckuii | CTpoeHHE IEKTPOHHBIX quck «Xumust (811 83, 3ammcu B
ANIEKTPOHHBIX 000JI0YEK 3aKOH U 000JI049€K aTOMOB, IIpaBUIIA knacc). BupryaneHas | TeTpanu,
ATOMOB TIEPEXOTHBIX MEPUOANYECKAS COCTaBJICHH! MIEKTPOHHBIX H | 1aGopaTOPHSD» 3anaua?, ¢.22
anemenToB. KopoTkuii 1 crucreMa 3JIEKTPOHHO-TpaUUECKUX §8§2,3,
JUTMHHBIA BapUAHTBI XUMHUYECKHUX dhopmyit. Paznuunbie sanauad
TaOIUIBI XUMHUYICCKUX 3JIEMEHTOB BapHUaHTHI MEPUOIUIECKOI ’
c.223amnyucu B
3JIEMEHTOB. J.N.Menneneera | cUCTEMbI XUMHUYECKUX Ter i
9JIEMEHTOB pasm,Ned
-10, c¢.222
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TIO3HAHMs BCIICCTB U

MCTO/JbI ITOSHAHUA

XUMHUYCCKUC ABJIICHUA).

S %o
= =0
223
SEek DJIeMeHThI TlraHupyeMbie pesy.LTaThl MarepuaJibl 1 Jdomamnee XuMnueckui
Ne Hazgauue Tembl - coJepKaHus Tpedopanus K yposHio o0opynoBaHue 3afaHue KCIIEPUMEHT Aata
§85%5 P o0yuenus pya A P
(2] <) =
S 2%
£ §=
TI0JIO’KEHUIO B
NIEPUOIUYECKON CUCTEME 10
M0OOMY BapHaHTY
MEPUOJINYECKON CUCTEMBI
6 [Monoxenue B C OcoOeHHOCTH MOTIOKEHUS nuck «Xumust (811
MEPUOIUYECKON BOJOPOJA B IEPUOAUYECKON xiacc). Bupryansnas
cucTeMe XUMUYECKUX cucTeMe, OCOOCHHOCTH 11a6opaTOPHs»
anemeHTos /[.1. CTPOEHUS aTOMOB
MenpeneeBa Bogopo/a, JIAHTAaHOU/IOB ¥ aKTMHOMJIOB.
JIAaHTAHOUJOB, [lonmy4yeHune ncKycCTBEHHBIX
AKTUHOWJIOB U 3JIEMEHTOB
HCKYCCTBEHHO CpaBHUBaTh BOAOPO/ C
MOJTYYEeHHBIX JIEMEHTOB rajJoreHaMu 1 IEeJTOYHBIMU
MeTaJUIaMH 110 CTPOECHUIO
aToMa M CBOWCTBAM
7 BanenTtHOCTB KY Crenenb IloHsTHE «BAaJEHTHOCTHY B quck «Xumus (8—11 | 85, Nel3-14,
XUMUYECKUX OKHUCIICHHUS U COBPEMEHHOH TPaKTOBKE, knacc). Bupryansnas | c.22
3JIeMEeHTOB. BaneHnTHbIe BaJICHTHOCTb BaJICHTHBIE BO3MOXHOCTH 1aGoPaTOPHS» §6,Nel-4 c41
BO3MO>XHOCTHU U XUMHNYECKHUX aTOMOB B OCHOBHOM U
pa3Mepsl aTOMOB JIEMEHTOB BO30Y>KICHHOM COCTOSIHUH
XUMHUYECKHUX aTOMOB
aneMeHToB. Pemenne Onpenenars 4nucio
PaCUYCTHBIX 3a1a4 BAJICHTHBIX 3JICKTPOHOB,
BaJICHTHOCTbH 3JIEMEHTOB B
OCHOBHOM U BO30YKJI€HHOM
COCTOSIHMH aToMOB. Pemats
pacyeTHbIE 337a4u
11 Tema 3. Ctpoenne Bemecrpa (11 4)
8 Hayunsle meToz1b1 C Hayunsle [TonsTHS «BELIECTBO» U
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TN .
SEek DJIeMeHThI JAHNHPYEMBIC pE3yALTATHI MarepuaJibl 1 Jdomamnee XuMnueckui
Ne Ha3BaHnue TeMbl &8 8 = coepKaHs TpeGoBaHMS K YPOBHIO 060DV 10BANME sana Jara
= SEE p oByuenust Py10BaHU JaHHe IKCIEePUMEHT
(3] <) e
S 2%
£ &=
XUMHYCSCKHUX SBIICHHM. BEIIECTB U Hayunpie MeTonb1 H3ydeHus
XUMHUYECKUX BEIIECTB U XUMHUYSCKUX
SIBIICHHUI SIBIICHUH
Ha3nIBaTh OCHOBHBIE METO/IBI
HU3Y4YECHUE BEIICCTB U
SIBJIEHUH, 00OCHOBBLIBATH
BBIOOD TOTO WITM HHOTO
croco0a n3ydeHus
9 Pons sxcniepumenTa u KY Ponb TexHuKy npoBeACHU nuck «Xumust (811 §6, 3amucu B
TEOpUHU B XUMUHU. SKCIIEPUMEHTA U XUMHYECKOr0 9KCIICPUMEHTA. | kyacc). BupTyanbHas | TeTpaan
TEOPUHU B XUMUHU Pons Teopuu B Hayke 1aGoPaTOPHS» §7,Ne5-6 c41
MoaenupoBaHue IIpoBOaNTH XUMHUUECKUI
XUMHYECKUX MPO- | dKcrepuMeHT. OOBSICHATH
11eCCOB €ro C MO3UIUH ATOMHO-
MOJICKYJIIPHOTO YUCHUS
10 Bunan xumnueckoi C KoBanentuas [TonaTre XMMUIECKOH CBSA3H, | mTUCK «Xumust (8—11
cBs3u. KoBanenTHas CBSI3b, €€ OCHOBHEIE BHJIBI CBSI3H. knacc). BupryansHas
CBSI3b, €€ pasHoBunHOCTA U | OCOOCHHOCTH KOBAJIEHTHON 1aGopaTOPHS»
Pa3HOBUIHOCTH H MEXaHU3MBI CBsI3M, MEXaHU3M €€
MEXaHU3MBbI o0pa3oBaHUsI. o0Opa3oBaHws,
o0pa3oBaHUsI. DIIEKTPOOTPULIATE | XapPAKTEPUCTUKH CBSI3U
DIEeKTPOOTPHUIIATEIIBHOC JIBHOCTb. OrmpenensaTb BUI XUMHUIECKOU
Thb Crenenb CBSI3U, XapaKTePU30BaTh
OKHCJICHHS U KOBAJICHTHYIO CBSI3b I10
BaJICHTHOCTH MEXaHNU3My 00pa30BaHus,
XHUMUYECKUX CIoco0y MepeKphIBaHUS
3JIEMCHTOB. ANIEKTPOHHBIX OPOUTAIIEH, TIO
Meraminueckas kpatHOCTU. OOBSICHATD
CBSI3b. MEXaHHM3M 00pa30BaHUs CBI3U
Mertannbl
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SEek DJIeMeHThI TlraHupyeMbie pesy.LTaThl MarepuaJibl 1 Jdomamnee XuMnueckui
Ne Hazgauue Tembl - coiep:kaHusl TpeGopanus K yposHIo o0opynoBaHue 3afaHue KCIIEPUMEHT Aata
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11 HonHas cBs3b. KY HoHHast cBs3b. IlonsiTHe NOHHOM CBSI3H, nuck «Xumust (8—11 | §8, Ne7,8 c41
Katnonsl u aHHOHBI. Katnons! n 0COOEHHOCTH M MEXaHU3M €€ KHaCC). BI/IpTyaﬂbHaH 3aﬂaqH1 ’2
XapakTepUCTHKU AQHHOHBI. obpasoBanus. Bogopoanyro n1aGopaTopHs» cal
XUMHUYECKOU CBS3H. Bonoponnas CBSI3b §9,Ne9 c41
Bonopoanas cBsi3b CBSI3b CoCTaBIsATh AIEKTPOHHBIE
(hopMyITBI KATHOHOB U
AHHOHOB, OOBSICHATE
MeXaHU3M 00pa30BaHUs
HOHHOMU cBs13u. OnpenensiTh
MEX]Ty MOJIEKYJIaMH KaKHX
BEIIECTB 0Opazyercs
BOJIOPOJIHASI CBSI3b
12 [IpocTpancTBeHHOE C Buner rubpunnzanumu,
CTPOEHHE MOJIEKYJT TE€OMETPHIO MOJIEKYT
HEOPTraHMYECKHUX U OmnpenensiTe BHUI
OPTaHMYECKUX BEIECTB ruOpUaU3aluy U TEOMETPHUIO
MOJIEKYJI
13 TuIbl KpUCTAIIMYECKUX KY Bemectsa THIIBI KPUCTATUIMYECKUX quck «Xumust (811 § 10, ymp. 10, | .
PELIETOK U CBOMCTBA MOJICKYJISIPHOTO U | PELICTOK, CBOWCTBA BEIIECTB | kyiacc). BupryaneHas | (C. 41), 3anada | Monjeny HOHHBIX,
BEIIECTB HEMOJIEKYJIIDHOT | C OIIpeJesICHHBIM THIIOM 11a6oPaTOPHS» 3 (c.42) aTOMHBIX,
0 CTPOCHHUSI. pemetky. [Ipumepsl BeecTs [ToBTOpEHHE | MONEKYISAPHBIX U
Pazpymienue C pa3INYHBIM THIIOM METaJUTNYEeCKUX
KPUCTAIUIMYECKUX | KPUCTAUTMUECKUX PEIIETOK [Mpasun Th KPUCTATMYECKUX
peLeToK XapakTepru3oBaTh BEIIECTBA B pELIETOK.
COOTBETCTBHU C TUTIOM
KPUCTAIMUECKON PEIIeTKH,
OTIPENICJISATh PEIIETKH
14 [MpuyuHbI C [puuuHbL IpuYUHbE MHOTOOOPA3Us quck «Xumus (8-11 .
MHOT000pa3usi BeLECTB: MHOIroo0pasus BCLCCTB: SIBJICHIS M30MEPHN, | kjacc). BupryanbHas Mozenu MoJIeKy
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W30MEpHs, TOMOJIOTHS, BEIIECTB: TOMOJIOTHH, aJNTOTPOTIHH nadopaTtopus» HU30MEpOB,
aJIOTPONHUS nzomepus, CocraBiars GOpMyIIbI TOMOJIOTOB
TOMOJIOTHA, TOMOJIOTOB, H30MEPOB,
aJI0TPOIIUs YPaBHEHUS peaKkLuil
H30MEepH3alniy,
AIITOTPOTIN3AIIAN
15 JlucriepcHbIE CHCTEMBI. C UYuctele Bemectsa | OnpenencHue U Jauck «Xumus (811
3omu, Tenu, IOHIATHE O Y CMECH. KIACCH(UKALIMIO JUCIIEPCHBIX | Kiacc). BupryanbHas
KOJIJIOUIaxX CHCTEM, MTOHSTHSI «30JIH», 11a6OPaTOPHSD»
«TeNn», KACTHHHBIE
PacTBOPBI», «KOJJIOWIHBIC
pacTBOpbI», 3HAUCHHE
KOJUIOMTHBIX CUCTEM B
YKU3HU YeJI0BeKa
CpaBHUBATh UCTHHHBIE U
KOJIJIOW/THBIE PACTBOPEI,
MIPUBOIUTH TIPUMEPHI
Pa3IMYHBIX AUCTIEPCHBIX
CHCTEM
16 [IpakTndaeckas padora KY UcTtunnbie Anroput™ pemienus 3a1a4 ¢ | quck «Xumus (811 | 3agaga 3 I[p. P Ne 1
Ne 1. IIpuroroBienue pacTBOPBL. HCIIOJIb30BAaHUEM MOJIAPHOU ki1acc). Bupryansnas | [ToBropenue
PacTBOPOB C 3aJaHHON Cnoco6m1 KOHLIEHTPALMHU, TEXHUKY naGopaTopHs» 88 1-9,
MOJISIPHON BBIPKEHUS 0€30MacHOCTH MPH 3AIHCH B
KOHIIEHTpaLen KOHILIEHTPALMH MIPUTOTOBJICHUH PACTBOPOB TeTpanu
pacTBOpOB: Pemats 3aauu ¢
MaccoBast JIoJs WCTIOJIb30BaHUEM BEITUYMHBI «
PacTBOPEHHOTO MOJISIPHAS! KOHLIEHTPALUS;

BEIIECTBA. 30JIH,
reiiv, TIOHSATHE O
KOJUIOHIaX

BBITIOJHATh XUMHYECKUAN
IKCIIEPUMEHT
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Ha3zBanue TeMbl

KnaccHo-ypounas

padora /
CaMOCTOSITeJILHAS

padora (KY / C)

JIeMEeHTHhI
COJIePIKAHUS

IInanupyemble pe3yJIbTAThI
TpeOoBaHus K YPOBHIO
o0yueHnust

MarepuaJibl 1
o0opynoBaHue

JdomamnHee
3aJaHue

XUMHYeCKHI
IKCIEPUMEHT

Jara

17

IToBTOpEHuE 1
0000menue mo remMam 1
— 3. Pemenme
pvaeTHLIX 3a1a4

3HaTh OCHOBHBIC ITOHSATHS,
TEOPUH 110 U3YYCHHBIM TeMaM
1 - 3. AITOpUTMBI pelIeHUS
pacYeTHBIX 3a1a4
OrnpenensaTb BUIBI
XHUMHYECKOH CBSI3H, THIT
KPUCTAJUIMYECKON PEILICTKH.
OOBACHATE MEXAHU3MEI
oOpa3oBanus cBs3u. Perare
pacueTHbIC 3a1a49H

18

Kontponbhas pabora Ne
1 mo Temam 1 - 3

KY

3HaTh OCHOBHBIC ITOHSATHS,
TEOPHUH 110 U3YYEHHBIM TeMaM
1 — 3. AITOpuUTMBI peleHUs
pacueTHBIX 3a/1a4

IIpuMeHsTh 3HAHUS U
YMEHHS, TIOTy4YeHHbIE TPU
W3YYCHHUH TEMBI

§ 11, ymp. 3,4
3amaya 2 (c.48)
811, Ne 4,8,
c.48, 3amaga2

Tema 4. Xumnueckue peakuuu (14 4)

19

CymHoCTh U
KJIACCU(PUKAIUSL
XUMHYECKUX PEAKIUH B
HEOpPraHUYECKOU U
OpraHUYeCKON XUMHUU

KY

Knaccudukarus
XUMHUYECKUX
peakuuii B
HEOpPraHU4eCKOn
Y OpTaHUYECKON
XUMUHU

ITonsTne «xumMuueckas
peakuusy, Kiaccu(puKaimro
peakiuii B OpraHnyecKon u
HEOPraHWYECKOU XUMUU
CocTaBnsATh ypaBHEHHS
XUMUYECKUX PEaKIIUii,
KJIACCU(UITPOBATH
XUMUYIECKHE PEAKITUH TI0
pa3IUYHBIM NPUHIUIAM
KJaccuuKamu

quck «Xumust (811
Kiacc). BupryaneHas
nabopaTopus»

20

CreneHp OKHUCIIEHMNS.
OKHUCIUTEIBLHO —

CrermneHb
OKMCJICHUS,

IToHsATHE «CTETIEHD
OKHCJICHUS, TEOPHIO

§ 12, ynp. 5-6
c62 3amaum 1-
2 (c.63)

§12  (c52-55).
B4,5,6 Hac 62
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BOCCTaHOBUTEIbHBIC BaJICHTHOCTb. OKHCIIUTENIbHO-
peaxkuuu OKHCIUTETBHO- BOCCTAaHOBUTENBHBIX peakuil
BOCCTAaHOBUTENbH | ONpenenars CTENeHU
bI€ PEAKIIUH. OKHCIICHUS 3JIEMEHTOB,
paccTaBiATh KOAPPHUIUEHTHI
B YPABHEHUSIX OKUCIUTEIBHO-
BOCCTAHOBUTENBHBIX PEAKIUI
METOJIOM 3JIEKTPOHHOTO
Oananca
21 CKOpOCTh XUMHUYECKOU KY CkopocTb [TonsiTHE «CKOPOCTH ncK «Xumus (8—11 IToBTOPHUTH .
A Y
peakuuu, ee XUMUYECKON XUMHUYECKON peakivum, Kinacc). Bupryanenas | §12 3aBHCUMOCTD
3aBHCHUMOCTH OT peaxiuu, eé CKOPOCTh TOMOT€HHOM U 11aBopaTOPHSI» §13, Ne 7, | CKOPOCTH peaKii
Pa3IMYHBIX (PaKTOPOB. 3aBUCUMOCTH OT FEeTEPOreHHON peaKkLuu, .63, 3ajmaua | OT KOHIETpauu 1
. b
Karanuz Pa3IUYHBIX (hakTOpHI, BIUSIONINE HA 3, ¢.63 TEeMIIEpaTyphI.
(hakTopoB. CKOpOCTb peakiuu. [lonsarue Paznoxxenue
KaTammsa MepoKcHa BoAopoaa
OOBACHATH 3aBUCUMOCTH B [IPUCYTCTBUU
CKOPOCTH XUMHYECKHUX KaTajau3aTopa.
PEaKLUil OT pa3IMuHBIX
(akTopoB
22 O6paTuMoCTh peakuui. C ObpaTtumocTh Knaccuduxaumio
XUMHUYECKOE peaKiui. XUMHUYECKUX PEaKIuil 1o
paBHOBECHE U CIIOCOOBI XuMudeckoe 00paTUMOCTH, TIOHSTHE

€ro CMEIICHHS

paBHOBecHE U
CIoCOOBI €T0
CMEIEHUS.

«XUMHYECKOE PAaBHOBECHEY,
(hakTOpBI, BIUSIOMNE HA
paBHOBEcHE

Onpenenars HanpaBiIeHUE
CMEIIEHUS XUMUYIECKOTO
paBHOBECHS B COOTBETCTBUU
¢ npuHimnoM Jle-Illatense.
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OOBSACHATH TMHAMUYHOCTD
XUMHUYECKOTO PaBHOBECHS
23 [IpakTnueckas pabota KY [IpoBenenue DakTophI, BIUAIONINAEC HA quck «Xumus (8-11 | 813, Ne 8§, | Hp.P Ne2
Ne 2 Bousane XUMHYCCKHUX CKOPOCTb PEaKLUU, TEXHUKY Ki1acc). Bupryansnas | .63
Pa3IUYHBIX (aKTOPOB peakiuii B BBITIOJIHEHUS SKCTIEPUMEHTA 11aBopaTopHsI» §14, Ne 10,11
Ha CKOPOCTb pacTBopax, [IpoBonuTh XUMUYECKUIL .63, 3anaua
XUMHYECKOMN peakiiuu MIPOBEICHHE SKCIIEPUMEHT U OOBSCHATH 4, ¢.63
XUMUYIECKUX 3aBUCUMOCTH CKOPOCTH
peakuuii npu PEeaKLUii OT pa3InYHBIX
HarpeBaHUHN (hakTopoB
24 OO0mue npeacTaBIeHAS C Oo6mme [IpoMbInieHHbIE CITOCOOBI nuck «Xumust (811
0 TMPOMBIIIICHHBIX MIPEACTABICHUS O | MOJIYYCHUS XUMUYECKHIX knacc). BupryanbHas
crioco0ax Mmoxy4eHus MPOMBINIUICHHBIX | BEUIECTB, HAYYHBIE OCHOBBI 11aBopaTOPHsI»
XMMHYECKUX BEHIeCTB ( criocobax MIPOM3BOJICTB, TEXHOJIOTHIO Ha
Ha TIpuMepe MTOJTYYCHUS puMepe MPOU3BOACTBA
[IPOU3BOJICTBA CEPHOI XUMHYECKUX CEPHOH KUCIIOTBI
KHCIIOTHI) BEILECTB CocTaBnsiTh ypaBHEHUS
peaknuii o IpOU3BOJICTBY
CEPHOU KHUCIOTHI U OOBSICHATH
Hay4HbIE IPUHIIMIIBI,
HCIIONb3yEeMbI€ Ha KaXK0U
CTaJMH IIPON3BOJICTBA
25 YucTele BEECTBA U KY Yucteie BemecTBa | [loHATHS : cMecH, YUCThIE Jquck «Xumust (811 815,16, Ne
cMecu. MIcTuHHBIE U CMECH. BEILIECTBA, UCTUHHBIC xnacc). Bupryanenas | 3,4,5,6, ¢.68,

pactBophl. PacTBOpenue Hctunable pactBopsl, 1updy3us, 11a6oPaTOPHS» samaua 1, 3,
KaK (husuKo- pacTBOpBHI. runparanms. OU3nKo- c.68
XMMUYECKUH mpoLecc. PacTBopeHHe Kak | XMUMHUYECKYIO TEOPHIO §17. Ne 23
SIBneHus, uzuko- pacTBOpoOB 7 4’ -
MPOUCXOISIIUE TPH XUMHYCCKHAN CpaBHUBATh CMECH U YUCTHIC C./%, 3anaua
PaCcTBOPECHHH BEIICCTB — poIIecc. BemecTBa. OOBACHATE 2,c.74
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paspylieHue Croco0sl CYUTHOCTD SIBJICHUS
KPUCTAJTHYECKOM BBIPaXCHHS pacTBOpEHHUS
pemrerku, nuddysus, KOHIICHTPAIIH
rUpaTanus pPacTBOPOB
26 Juccoruarius C Juccoruarius [ToHSTHS: PIEKTPOIUTEHI,
AIEKTPOIIUTOB B BOJHBIX AIIEKTPOIUTOB B HEDIIEKTPOIUTEI,
pacTtBopax. CuibHbIE U BOJIHBIX ANEKTPOTUTHYECKAS
CJTa0BIC AIICKTPOIUTHI pacTBopax nquccorranus. CuiabHbIe U
ci1a0ble AIEKTPOJITUTHI
OOBACHATH MEXAHHU3M
JIMCCOLIMAITUH BEIIECTB C
Pa3HBIM THUIIOM CBSI3H,
COCTaBIISITh YPABHEHUS
ANEKTPOIIMTUIECKOM
JUCCOITUAITIH, OTIPEICTISATh
CUJIbHBIE U Ci1a0bIe
AIEKTPOIIUTHI
27 Peakiiuu HMOHHOTO KY Juccormariis VY CaoBust pOTEKaHUs nuck «Xumust (8—-11 817, Ne 2,3, | JLO.
oOMeHa B BOJHBIX 3JICKTPOJIUTOB B peaKuHﬁ oOMeHa B pacTBOpax KJ'IaCC). BI/IpTyaJ'IBHaH C.74, 3aJa4a HpOBeZ[eHI/Ie
pactBopax. [IpoBenenue BOJIHBIX CocCTaBIATh ypaBHEHHS 1naGopaTopus» 2,c.74 peaKUuii HFOHHOTO
XUMHYECKUX PEAKINH B pacTBopax. peakuuii o0OMeHa B Tpex Merawiel  — | OOMeHa s
pacTBopax CunbHbIE U (hopmax BBEJICHHE B | XapaKTEPUCTUKU
cnabbie Temy (c. 77- CBOMCTB
AJIEKTPOIIUTHI 79) ymp. 1-4, | 2IEKTPOIMTOB
28 IMupponuz C CunbHbBIE U [TonsTHe «ruaponm3. (c. 88); ymp 6
OpPraHUYEeCKUX U ciadbie [Muaposn3 opraHuvecKux u c98
HEOPTaHHYECKUX AJIEKTPOIUTHIL. HEOpPraHMYECKUX BEIIECTB.
coenunenuit. Cpena Cpena BogHBIX Pounb rumponmsa B mpupoe,
BOJHBIX PACTBOPOB: pacTBOPOB: TEXHUKE, B OpraHU3Me
KHCJIast, HeUTpabHas, KHUCJasl, YyeJoBeKa

24




Z- 23
SEek DJIeMeHThI TlraHupyeMbie pesy.LTaThl MarepuaJibl 1 Jdomamnee XuMnueckui
Ne Hazgauue Tembl - cojiep:KaHus TpeGopanus K yposHIo o0opy/noBaHue 3a1aHHne IKCIEPUMEHT Aata
E25¢g o0y4eHus y
g 2%
2 5=
IIeT0YHas. HeWTpasbHasl, CocCTaBisITh MOJICKYJISIPHBIC U
IIETOYHAs. MOHHBIC YPABHCHUS
Bonopoanslit TUAPOIN3A,
NOKa3aTesb
29 Bonopoaubii KY Bonoponusrii [TonsiTHe «BOAOPOIHBIN quck «Xumus (8—11 Tabauna- .
MOKa3aTesb PacTBOpa. HOKa3aTesb T0Ka3aTelby, IMCCOLMALMI0 | knacc). BupryaneHas | cxema 7 mHa | Onpeaenenue cpesbl
Ormpenenenue pactBopa. Cpena | BOJIBI, MHIMKATOPBI, XapakTep | jaGopaToprsi» .78, 3amucu | PACTBOPOB C
Xapakrepa CpeJibl. BOJTHBIX cpelbl pacTBOpa B TeTpau MOMOIIIBIO
Wuaukatopbt PacTBOpOB: OmpenensiTe XapakTep Cpe/ibl §19, ymp. 5- | YHMBEpCAILHOrO
Kncias, pacTBOpoB 7.3a784a 5 | nHAuKaTopa
HeWTpasibHasl, c88-89
HIeJI0YHas
30 CrniocoOBbI BEIpaKeHHUS C Crioco0sr CriocoOBbI BEIpayKeHHS
KOHLICHTPAIHN BBIPAKEHUS KOHLICHTPAIIMH PacCTBOPOB
pacTBOPOB: MaccoBas KOHIICHTPAIIMH Pemate 3a1auu, UCTIONB3Ys
JI0JIsl PAaCTBOPEHHOTO PacTBOpOB: pa3Hbie CrIOCOObI BHIPAKEHHUS
BEILIECTBA. MaccoBasi JI0JIs KOHLICHTPAIIMH PacCTBOPOB
PacTBOPEHHOTO
BEIECTBA.
31 IToBTOpEHHME 1 C Kiraccudukarmio qauck «Xumus (8-11 | 819, tabmura
0000IIIeHHE TT0 TEME « XUMHYECKUX PEaKIUi, knacc). Bupryansnas | 4, ¢.79, Ne 5-
XUMHYECKHE PEaKIInui» OKHCIIUTEIIbHO- 11a6oPaTOPHS» 10, ¢.88-89,
BOCCTaHOBUTEJIbHBIC samaun 2-3,
peaKLuH, peakui HOHHOTO .89
oOMeHa, TUIPOIIN3 §20 B 11-13 ¢
CocTaBnATh ypaBHEHHS 89

XHUMUYECKHX PeaKLui, 1aBaTh
XapaKTepUCTUKY PEaKLUUH 110
Ppa3nuYHbIM
KJ1acCU(PUKALMSIM, COCTABIIATh
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Ha3zBanue TeMbl

KnaccHo-ypounas

padora /
CaMOCTOSITeJILHAS

padora (KY / C)

JIeMEeHTHhI
COJIePIKAHUS

IInanupyemble pe3yJIbTAThI
TpeOoBaHus K YPOBHIO
o0yueHnust

MarepuaJibl 1
o0opynoBaHue

JdomamnHee
3aJaHue

XUMHYeCKHI
IKCIEPUMEHT

Jara

YPAaBHEHUS THIIPOJIN3A

32

Kontponbhas pabota No
2 1o TeMe
«XUMHYCCKHE
peaKkumy

=
<

OCHOBHBIC TIOHATHUS U
TEOPUH, U3YUaEMbIE B TEME
«XUMHYECKUE PEAKLIUN
IIpumeHsATh 3HAHUS U
YMEHUS, IOJIyYECHHBIE IPU
H3YYEHUU TEMBbI

Tema 5. Metanini (13

)

33

OO0mmas xapakTeprucTHKa
METAJLIOB.
Meramuueckas CBSI3b

KY

Meramisbl.
DNEKTPOXUMHYEC
KUH psijg
HaIpsOKEHUI
METaJIJIOB

[Tonoxenne MeTauioB B
MEPUOTUUECKON CHCTEME,
CTpOCHHUE aTOMOB,
0COOEHHOCTH CTPOCHHUS U
(u3NUECKUX CBOUCTB
METaJUIOB, 3HAYEHUE
METAJIJIOB B ) KHU3HU
YeJI0BeYeCTBa
XapakTepru30oBaTh METaJIbI
IO TIOJIOKEHUIO B
MIEPUOANYECKOM cCUCTEME,
OOBSICHATH B3aMMOCBSI3b
CTPOCHUS U HPUIUIECKUX
CBOMCTB METaJNIOB

nuck «Xumust (8—-11
knacc). BupryanpHas
nmabopaTopus»

34

XuMudecKue CBONCTBa
METaJIIOB.
DNMEeKTPOXUMHUUECKHUN
P HAaIPSDKEHUN
METaJIIOB.

Mertanibt
DNEKTPOXUMHYEC
Ku# psijg
HaIpsOKEHUI
METaJIJIOB

XUMHUECKHE CBOUCTBA
METAJIJIOB B 3aBUCHMOCTH OT
MTOJIOXKEHUS METaJIa B
JNEKTPOXUMHUYECKOM PSIY
HaIpPsDKEHUH METaIoB
CocCTaBIsATh ypaBHCHUS
peaKInii, XapakTepU3yrouue

nuck «Xumust (8—-11
Kiacc). BuprtyanbHas
nmabopaTopus»

821, Tabmura
5, ¢.92-96, Ne
1-10, ¢.97-
98, 3amaum 1-
3,c.98

§ 22, 23, 26-27
ymp. 1-4, 7-12,
3amaqgu 2, 4 (c.
118)

O3HaKoOMIJICHHE C
o0OpasiaMu MEeTaJJIoB
M UX COeIUHEHUMN

26
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XUMHUYECKHE CBOMCTBA
METaJIJIOB
35 OOmme criocoOsl KY O6mue cnoco6sl | O6mMe crniocoOs! momydenus | auck «Xumus (811 | §24,26,27, I
NOJIy4eHMs] MCTAJJIIOB NOJIy4YCHUS METaJUIOB Knacc). BI/IpTyaJ'IBHaH ynp_c_l 18, 3HAKOMCTBO C
METaJIJIOB CocCTaBIIATh YpaBHCHHUS 11a6OPaTOPHSD» samaua 2, 4,5, o0OpasiamMu MeTajioB
peakuuii, moATBEPKIAIOIINe c. 118 1 UX pyJaMu
OCHOBHEIE CITOCOOBI § 29, ynp. 16-
MIOJIyYCHUS] METAJIOB 18, 3agaua 3,
36 DJNEKTPOIH3 PacIiaBOB C DK TPOIH3 [TonsiTre 35eKTpoOIN3a. (c. 118)
Y PacTBOPOB BEIIIECTB. [IpaBuna BoccTaHOBIICHUS Ha
KaToJIc M OKUCIICHUS Ha
aHoze. Ilpumenenue
ANEKTPOITN3a
CocCTaBIATh ypaBHEHHS
peaKUuii 3IEKTPOIU3a
pacIuIaBoOB U PaCTBOPOB
cosen
37 [onsitre o koppo3uu KY Ilonsatue o [TonsiTHE KOPpPO3UU, BUIBI muck «Xumust (8—11 8§28, J1.
MeTamwioB. CiocoOb! KOPPO3HH KOPPO3HH, CIIOCOOBI 3aIUTE! | kyacc). BupryanbHas | TaGmuupsl 10- | OIBITHI IO KOPPO3HH
3aIUTHl OT KOPPO3HUHU METaJLJIOB. OT KOPpO3UHU 11a6oPaTOPHS» 12, Ne 13-15, | MCTAJUIOB U 3alIUTe
CriocoOsI 3amuthl | OnpenensaTs BUj KOPpo3uw, c.118 OT Hee
OT KOPPO3UH. CITOCOOBI 3aIUTHI JamaHEe IO
38 MerTtaiisl IIIaBHBIX C Mertaisl TlonoxxeHnue mEeNOUYHBIX Jquck «Xumust (811 Kap I
MOATPYII METAJIJIOB B MEPHOUYECKON knacc). BupryanbHast | rogxam BiaumopeiictBue
MIEPHOANYECKOM CUCTEME, 0COOCHHOCTH 11a6oPaTOPHS» ToBTOPHTH IIEIOYHBIX METAJLIOB
CHUCTEMbI XUMHUYECKUX CTPOCHHMSI AaTOMOB. 299 C BOJIOM
anemenToB (Ll{enounbie dusnveckre 1 XUMUIECKHE §19-29,
METaJLIb]) CBOWCTBA MIEIIOYHBIX 3a/laHne B
METAJIOB, CIIOCOOI TCTpaan

MIOJIYy4YCHUA, IPUMCHCHUC
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Ha3zBanue TeMbl

KnaccHo-ypounas

padora /
CaMOCTOSITeJILHAS

padora (KY / C)

JIeMEeHTHhI
COJIePIKAHUS

IInanupyemble pe3yJIbTAThI
TpeOoBaHus K YPOBHIO
o0yueHnust

MarepuaJibl 1
o0opynoBaHue

JdomamnHee
3aJaHue

XUMHYeCKHI
IKCIEPUMEHT

Jara

XapakTepru3oBaTh LIEIOYHbIE
METaJUTbl BO B3aUMOCBSI3H:
COCTaB — CTPOEHHE - CBOWCTBA

39

Mertaibl TIaBHBIX
MOATPYIII
MEPUOIUYECKON
CHCTEMbl XUMHUYECKHX
anemenToB (Lllenouno-
3eMeNTbHBIC METAILIbI)

KY

MCTaJlJIbI

Ilonoxxenue menovHo-
3€MCJIbHBIX MCTAJIJIOB B
MEPUOIUYECKON CUCTEME,
0COOCHHOCTH CTPOCHHS
aToMoB. DU3NYECKUE U
XUMHYCCKHUE CBOMCTBA
[IETOYHO-3€MEIBHEIX
METAJIJI0B, CIIOCOOBI
moJIydy€Hus, IPUMCHCHUC
XapakTepru30BaTh MIEIOYIHO-
3eMEJIbHBIE METAJUIbI BO
B3aMMOCBSI3H: COCTaB —
CTPOEHHUE - CBOWCTBA

nuck «Xumus (8—11
kiacc). BupryanpHas
naboparopusi»

40

AJITOMUHUH U €ro
COEUHEHUS

MCETAJJIbI

[TonoxeHne amrOMUHUS B
MEPHOINIECKON CUCTEME.
AMQOTEpPHOCTH OKCH/IA U
THIIPOKCHUIA aJTFOMUHUS
CocTtaBiiTh ypaBHEHHS
peaKuuii, TOKa3bIBAIOIINE
aMQOoTepHbII XapakTep
OKCHJIa U TUAPOKCHAA
TIOMUHUS

§ 30, ymp. 1-4,
3amaua 2 (c.
138)

8§30,
Tadmuel 16-
19, 13 B,
c.138, 3amaua
1

BzaumopeilicTBue
LIETI0YHO-3EMEIBHBIX
METAJIJIOB C BOOOU

41

MeTauisl TOOOYHBIX
MOATPYIIT
MEPUOIUYECKON
CHCTEMBI

KY

ITonoxxeHne MeTaIoB
MOOOYHBIX TIOJTPYIII B
NIEPUOANYECKOM cUCTEME,
0COOEHHOCTH CTPOCHHMSI X
aTOMOB, CBOIMCTBa

Jquck «Xumust (811
kJjacc). BupryanbHas
nabopaTopus»

§32. BI1,12 ¢
138

831, 1o
c.132, Neo5.6,

.
BianmonerictBue
MeJIU C KUCIOPOIOM
U cepoit

J.O.
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Ha3zBanue TeMbl

KnaccHo-ypounas

padora /
CaMOCTOSITeJILHAS

padora (KY / C)

JIeMEeHTHhI
COJIePIKAHUS

IInanupyemble pe3yJIbTAThI
TpeOoBaHus K YPOBHIO
o0yueHnust

MarepuaJibl 1
obopynoBanue

JdomamnHee
3aJaHue

XUMHYeCKHI
IKCIEPUMEHT

Jara

XapakTepu30BaTh METaJLIbL
MOOOYHBIX OATPYIIT IO
MTOJIO’KEHUIO B
NIEPUOTUYECKON CUCTEME.

42

OKcHIBI U THAPOKCHUIB
METAIIOB

XuMudecKne
CBOMCTBaA
OCHOBHBIX
KJIacCOB
HEOPTraHUYECKUX
COCJIMHEHHUH.

CocTaB OKCUIOB U
TUAPOKCH]IOB METAJLIOB,
xapakTep, CIocoObl
MOJy4Y€HUs], CBOMCTBA
OOBACHATH 3aBUCUMOCTH
CBOMCTB OKCHJOB U
TUAPOKCUIOB METAJLJIOB OT
COCTaBa M CTPOCHUS

nuck «Xumus (8—11
kiacc). BupryanpHas
naboparopusi»

13 0 3amauya
2,c.138

BzaumopeilicTBue
LIMHKA U1 JKeJIe3a ¢
pacTBOpaM# KHCIIOT
U IeJIouei

43

CrnaBbl METAUIOB.
Pemenne pacueTHbix
3aja4

KY

Cr1oco0BbI 3aIuThI
OT KOPPO3UH

CocTaB 1 Ha3BaHUA
OCHOBHBIX CILIABOB,
MIpUMEHEHUE. AJITOPUTMBI
peLIeHUs PACYETHBIX 3314
Pematp pacueTHsle 3a1a4uu B
COOTBETCTBUMU C AJITOPUTMAMHU

nuck «Xumust (811
knacc). BupryanpHas
nmabopaTopus»

44

O0o001menue u
MOBTOpPEHHE
HW3y4EeHHOTO MaTepHraja

Oco0eHHOCTH CTPOEHUS
aTOMOB METaJIJIOB,
XUMHYCCKHE CBOIMCTBA,
CIIOCOOBI MOTy4YeHUs
XapakTepru30oBaTh METaJIbI
IO TOJIOKEHUIO B
[IEPUOTUUECKON CUCTEME BO
B3aMMOCBSI3U: COCTAB —
CTPOEHHUE - CBOMCTBA

nuck «Xumust (811
Kiacc). BuprtyanbHas
nmabopaTopus»

831, Ne
8,9,10, c.138
831, 3amanus
o
KapTOoYKam

45

KontponbsHas pabora Ne
3 mo Teme «MeTauTbD)

KY

OCHOBHBIE TTOHSITHUS U
TEOPHUH, U3yIaeMbIC B TEME

IToBTOpUTH
§30-32,
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SEek DJIeMeHThI TlraHupyeMbie pesy.LTaThl MarepuaJibl 1 Jdomamnee XuMnueckui
Ne Hazganue Tembl $e &3 cojiep:KaHus Tpedopanus K yposHio obopynoBaHue 3a/iaHue IKCMEPUMEHT Aata
E25¢g o0y4eHus y
g 2%
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«MeTamib» 3aJlaHUEC B
IIpuMeHATh 3HaHUA U TeTpagn
YMEHHUS, TOyYCHHBIC TIPU §33,
HU3YyYECHUU TEMBI yIpaKHEHHE
Ha c143
VI Tema 6. HemertaJibl (9 1)
46 XUMHUYECKUE DJIEMEHTBI C HemeTassl. OCOBEHHOCTH CTPOESHUS quck «Xumus (8—11 .
— HeMeTautel. CTpoeHue OKHCIUTEIIBHO- aTOMOB — HEMETAJLJIOB, xiacc). Bupryansnas 3HAKOMCTBO C
W CBOMCTBa MPOCTHIX BOCCTAaHOBUTEJbH | (U3MYECKUEC H XUMUYCCKUEC 11a6oPaTOPHSI» o0pa3iaMu
BEIIECTB — HEMETAJLJIOB bI€ CBOHCTBA CBOICTBA, OJIyYCHHE, HEMETAJIIOB U MX
THUIITMYHBIX MIPUMCHCHUC MMPUPOJAHBIMU
HEMETAJIOB XapakTepru3oBaTh HEMETALTBI COCIMHEHUSIMH
IO MOJIOXKEHHUIO B
NIEPUOTUYECKON CUCTEME;
OOBSICHATH B3AaMMOCBSI3b
CTPOCHUS U CBOWCTB
HEMETAJIJIOB
47 OO011as xapaKTepuCTHKA Ky O6mas IMonoeHne raoreHoB B 833, 3amanue
MOATPYIIBI TaJIOTCHOB. XapaKTEepPUCTUKA | MEPHOJAMYECKON CUCTEME, a, 0, B, c.143
MOITPYTIITBI 0COOCHHOCTH CTPOCHHS C. 144
raJoreHoB aTOMOB, COCTaBa U CBOWCTB
XuMudeckue raJIOreHOB
CBOIiCTBa XapakTepu3oBaTh COCTaB,
OCHOBHBIX CTPOCHHUE U CBOMCTBA
KJIaCCOB raJIoreHOB
HEOPTaHUYECKUX
COETMHEHUU
48 OKHCITUTETBHO- C OkucnutensHo- | OKHCIHUTENBHO- ek «Xumusg (811 .
BOCCTaHOBUTEILHBIC BOCCTAHOBUTEILH | BOCCTAHOBUTEIHLHBIC knacc). BupryansHas Tl'openue cep,

CBOICTBA TUIMMYHBIX

bIC pCaKIINN

CBOIICTBa HEMETAJLJIOB

n1abopaTopus»

¢doctopa, Maruus B
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HEMETAJIIIOB CoCTaBIIATh YpaBHCHHUS KHCIIOpoJie
pEaKLHUii, XapaKTepU3yroLIue
OKHUCIIUTEIEHO-
BOCCTAaHOBUTCJIIBHBIC
CBOICTBa HEMETAJLJIOB
49 XMMHUYECKHUE BENeCTBa KY Xumuyeckue Hcnone3oBanne nemetamnoB | quck «Xumus (8—-11 | C.144
KaK CTPOUTENBHBIE U BEIIECTBA KaK B Pa3IMYHBIX OTPACIISIX knacc). Bupryansnas | C. 144-145
IIOACIIOYHBIC CTPOUTCIIbHBIC 1 HapOAHOI'0 XO3s1CTBA JIa60paT0pI/I$I»
MaTepuaibl. Bemecrsa, MOJIeTIOYHbIE OOBsICHATH OCOOEHHOCTH
WCTIONIb3YEeMBIE B MaTepuaibl. HEMETAIIJIOB, TIO3BOJISIOIIHE
nosiurpagu, Bemiectna, HCIIOJIBb30BaTh UX B
JKMBOIIMCH, CKYJIBIITYPE, HCIIOJIb3YEMBIC B Pa3IIMYHBIX OTPACIIAX
aApPXUTEKTYpe nonurpadu, HapOHOTO XO3HCTBA
JKUBOTIHMICH,
CKYJIBIITYpE,
APXUTEKTYpE
50 Bonopoansie C XUMHYECKHE CocraB, CTpOEHHUE U CBOMCTBA
COCTUHEHHS CBOIiCTBa BOJIOPOJIHBIX COEIMHEHUI
HEMECTAIIOB. OCHOBHBIX HEMCTAJIJIOB, UX
MuHepaibHbIE BOJIBI KJIACCOB MIPaKTHYECKOE
HEOPraHWYECKUX | UCIOJb30BaHUE
COEIMHEHUI CocTaBnsATh ypaBHEHHS
peaKkuuii, XxapakTepu3yroume
CBOWCTBa BOJIOPOIHBIX
COEJIMHEHU HEMETAJIOB
51 OKCHJIbI HEMETAJLIOB KY XuMuuecKue Cocras, cTpoenue n cBoiicta | auck «Xumus (8—-11 | C.144-145 .
CBOMCTBa OKCHJIOB HEMETAJUIOB, X knacc). Bupryanenas | C145 OO0pa3ibl OKCHIIOB
OCHOBHBIX MIPaKTHYECKOE naboparopusi» HEMETAIIOB
KJIACCOB WCTIONIb30BaHME
Heopranndecknx | CocTaBiATh ypaBHEHHS
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COEJIMHEHU I pEaKLHUii, XapaKTepU3yroLIue
CBOMCTBa OKCHJIOB
HEMETAJJIOB
52 Kucnopogocoaep:xarime C XuMudeckue CocraB, CTpOSHHE M CBOMCTBA | TUCK «XuMmus (8—11 .
pi |
KHCJIOThI CBOICTBa KHCJIOpOAOCOACpKAIINX Knacc). BI/IpTyaJ'IBHaH O6p33HI>I
OCHOBHBIX KHUCIIOT HEMETAIIJIOB, UX 11aBopaTopHsI» KHCIIOPOJOCOAEPKA
KJIaCCOB MPaKTUYECKOE LIUX KUCIOT
HEOPTraHWYECKUX | UCIIOJIb30BaHUE JL.O.
COEJIMHEHU I CocTaBnsTh ypaBHCHUS Pacno3znaBanue
peaKIuii, XapakTepu3yrolye XJIOPHUAOB,
CBOICTBa Cynb(aros,
KHUCJIOPOI0COEPKAITIX KapOOHATOB
KHUCJIOT HEMETAIIOB
OKuCIUTEIbHBIE KY XuMuueckue OkucnuTeabHbIe CBOMCTBA ncK «Xumus (8—11 C145
pi |
CBOICTBA a30THOM U CBOMCTBa a30THOW U CEpHOM KUCJIOT kiacc). Bupryanbnas
CEPHOU KHUCIIOT OCHOBHBIX CocTaBnsTh ypaBHCHUS 11aBopaTOPHSI»
KJIaCCOB peaKIuii, XapakTepu3yrolue
HEOPTraHWYECKUX | OKUCIUTENIbHBIE CBOICTBA
COEIMHEHUI CEpPHOM U a30THOM KUCJIOT
54 Pemenne kauecTBEHHBIX C KauecTtBennslii 1 | CBoOlCTBa HEOPraHMYECKUX
Y pacyeTHBIX 3a/1a4y KOJIMYECTBEHHBI | BEIECTB, AITOPUTMBI
aHaJu3 BEIECTB, | PEIICHHS 3a1a4
MIPOBEICHHE Pemrats kauecTBeHHBIE U
XUMHUYECKUX pacyeTHbIE 3a1a4u
peakuuii B
pacTBopax
KauectBennnie
peakiuu Ha
HEOpraHU4YeCKue
BEILIECTBA U
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WOHBI, OT/I€TbHBIE
KJIACCBHI

VIl Tema 7. 'eHeTnyecKkasi CBSI3b HEOPraHNYEeCKHX U oprannyeckux BeulecTB. [IpakTukym (14 1)

55 Knaccudukanus KY Knaccupukanusa | Knaccudukanus 830,
HEOPTaHMYECKUX HEOPraHWYEeCKUX | HEOPraHWYECKUX tabuumel  16-
COEMHEHMH. COEZIMHEHUH. coenunenui. Cocras 1 19, 13 B,
XuMudeckue CBOCTBa vavmqecxne CBOHCTBA OCHOBHBIX KJIACCOB. c.138, 3amaua
OCHOBHBIX KJIaCCOB CBOifcTBa HEOpPraHWYECKUX COeTUHEHUN 1
HEOpPTaHMYECKUX OCHOBHBIX Jloka3bIBaTh €AMHCTBO U §32. BILI2 ¢
COeTMHEeHHA KJIACCOB MHOT000pasne 138‘ ’

HEOPraHWYECKUX | HEOPTaHUYECKUX

COeIUHEHUN coenquuennii. CocTaBiIaTh
ypaBHEHUS peaKIni,
WJLTIOCTPHUPYIOIIHE
XMMHYECKHE CBOMCTBA
OCHOBHBIX KJIaCCOB
HEOPTaHUYECKUX COCTUHEHNH

56 I'eneTnyeckas cBs3b C Knaccuduxarms Tloustie o reHeTHYECKOU
HEOPTaHUYECKUX U Heopranudeckux | cBa3u. CocTaB U CBOMCTBa
OpPraHUYECKUX BEIIECTB U OPraHNYECKUX | OCHOBHBIX KJIaCCOB

BEIIECTB HEOPraHUYECKUX COETUHEHUN
CocTaBnsATh ypaBHEHHS
peaKuuii, WITIOCTPUPYIOILIKE
TE€HETHYECKHUE CBSI3U

57 Pemenue pacueTHbIx C AJNTOPUTMBI peLIEHUS
3a/aq pacYeTHBIX 3a7a4

Pemats pacueTHbie 33124
Pa3NUYHBIX TUIIOB

58 [IpakTnueckas padora KY KauectBennslit KauecTBeHHbIE peakuu Ha nuck «Xumus (8—11 3aJaHHe B Ip. P. Ne 3

Ne 3. Pemenue aHaJIn3 BEIECTB OpraHUYECKHE BEIECTBA; kiacc). BupryanbHas | reTpanu
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9KCIIEPUMEHTAIbHBIX [IpaBuna TEXHUKY XUMUYECKOTO JTabopaTopus»
3aJ1a4 [0 OpraHu4YecKoi 0e30macHOCTH JKCIIEpUMEHTa
xumuu. KauecTBeHHBIH mipu paboTe ¢ Pemate kauecTBEHHBIE
aHaJlu3 BEUIECTB eIKUMH, 3aj1aui. BeImonHATh
TOPIOYUMH U XUMHUYECKUHN SKCTIEPUMEHT
TOKCUYHBIMH
BEIIECTBAMU.
59 KadectBennsie peakiuu C KauectBennsie KadecTBennsle peakiuu Ha nuck «Xumust (811 Mp. P. Ne 4
Ha HEOpraHU4ecKue peaxium Ha HCOPTaHMYCeCKHE BEIIECTBA | kyiacc). BupryanbHas
BEIIeCTBA U MOHBL. HEOPTaHWYECKUE | HOHBI; TEXHHKY XUMHYECKOTO | 1aGopaTOpHs»
[IpakTnueckas padora BEIIeCcTBa U JKCIIEpUMEHTa
No 4. Pemenune WOHBI, OTJIeJIbHBIE | PermaTh KkaueCTBEHHBIE
AKCIIEPUMEHTAIBHBIX KJIACCHI 3asauyn. BEIOTHATE
3aJ1a4 1o XUMHYECKUN SKCTIEPUMEHT
HEOPraHWYECKOU XUMHU
60 [IpaxTuueckas paborta KY Crioco0bI OJTyYCHHUS, nuck «Xumus (811 | 3amanue B Ip.PNe 5
Ne 5. TTonyuenue, CcOOMpaHUs U paclO3HABAHUS xnacc). Bupryanenas | Terpanu
coOupaHue u ra3oB, TEXHUKY XHMHYECKOTO | jaGopaTopHsi»
pacro3HaBaHue ra30B JKCIIEpUMEHTa
[onywats u coOupaTh rassl B
71a00paTOPHBIX YCIOBHAX
61 KonuuecTBeHHBIM KY KommuecTBeHHBIN | AJITOPUTMBI PEICHHS 3a/1a4 3aJaHiE B
aHaJIN3 BEIECTB. aHanu3 BemecTB. | Pemarh KaueCTBEHHBIE U TeTpagu
Pemenue 3anau. pacyeTHbIE 337a4u
62 Pemenue pacueTHbIx C KonnuecTBeHHbIN | AJIrOpUTMBI pELICHUS 3a/1a4
3aj]]a4 Ha U30BITOK U aHanu3 BemiecTB. | Pemarh pacueTHble 3a1a9u
HEJ0CTaTOK, BBIXO
MPOAYKTa PeaKkLuu
63 Pemenwne pacueTHbIX KY AJTOPUTMBI PELICHUS 3a/1a9 3aJ[aHUE B
3aJ1a4 Ha PacTBOPHI, HA Pemats pacueTHble 3a1a9u TeTpagy
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Ha3zBanue TeMbl

KnaccHo-ypounas

padora /
CaMOCTOSITeJILHAS

padora (KY / C)

JIeMEeHTHhI
COJIePIKAHUS

IInanupyemble pe3yJIbTAThI
TpeOoBaHus K YPOBHIO
o0yueHnust

MarepuaJibl 1
o0opynoBaHue

JdomamnHee
3aJaHue

XUMHYeCKHI
IKCIEPUMEHT

Jara

MIPUMECH.

64

O0001menue n
MOBTOPEHHE
M3yYEeHHOTO MaTepuasia

CocraB, cCTpoeHHUE, CBOMCTBA
OCHOBHBIX KJTaCCOB
HEOPTaHUYECKUX
coeuHeHn. BzauMocBsa3b
BEIIECTB Pa3IMYHBIX KJIACCOB
XapakTepu3oBaTh
HEOPraHUYECKUE BEIECTBA BO
B3aUMOCBSI3H: COCTaB —
CTpOEHHE - CBOHCTBA

nuck «Xumust (811
Kiacc). Bupryansnas
JTabopaTopus»

65

Konrtponbras padota Ne
4 mo Temam 6-7

KY

OCHOBHBIE NTOHATHA U
TEOpHUH, U3ydaeMble B TeMax 6
-7

[IpumensTh 3HaHUS U
YMEHHUS, IOJTy4YeHHbIE TPU
M3Yy4eHUU TeM 6 - 7

3aJaHuC B
TeTpaau

66

[loBTOpeHne MaTepuaa
11 kmacca

OCHOBHEIE TIOHATHS U
TEOPHH, U3y4aeMbIe B TeMax 6
-7

KoppektupoBats cBou
OIIMOKY, MPOBOANTE aHAIIN3,
(hopMyITHUPOBATH BHIBOJIBI

67

MoaenupoBaHue
XUMUYECKUX MPOLECCOB

BbritoBas
XUMHYECKas
TPaMOTHOCTb

OCHOBHBIE XUMHUYECKHUE
MPOLIECCH U METOJIBI UX
HU3Yy4YECHUS

OOBACHATH 3aKOHOMEPHOCTH
OCHOBHBIX XUMHYECKUX
MPOLIECCOB B MPUPOJIE.
3HaUYeHNEe XUMUYECKHUX
MIPOIIECCOB B KU3HM YEIIOBEKA

Jquck «Xumust (811
Kiacc). BupryanbHas
nabopaTopus»
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68 XUMHSL, 4ETOBEK H KY XuMus 3HavueHUe HEOPraHUYECKUX U

IpUpoja. OpraHNYECKUX BEILECTB B
3I0pOBEE.

MIPUPOAE U B KHU3HU
yenoBeka. Kpyrosopor
BeriecTB OOBACHATh
3HAYEHUE OPTaHUYECKUX U
HEOPraHMYEeCKHX BELIECCTB B
MPUPOZE U B KHU3HH YeJIOBEKa

VY4eOHO-MEeTOANYECKUIT KOMIUIEKT:

1.

Pym3utuc, I'.E. Xumus. 11 kiacc: yaeOHuK 17151 o01eodpaszoBatenbHbix yapexaenuit /I.E. Pymsurtuc, @.I'. ®enpaman. — M.: [Ipocsemenue, 2013.

YyeoHo-MeToANYECKOE 00ecreuecHue

2. Papenxwii, A. M. [IpoBepounsie paboTsl mo xumuu B 8 — 11 ximaccax: mocodue mist yaurens /A.M. Panenkuii. — M.: IIpocBemenne, 2012.
3. IIporpammesr o6meoOpazoBatenbHbIX yupexaennit Xumus 10 — 11 kimaccs/ABTop H.H. I'apa. — M.: IIpocemienne, 2008.

JlononHuTenbHas IUTEPATYPA:
Ky3spmenko, H.E. Hagana xumun: coBpemenHsIi kypc ams nocrynaromux B By3sl /H.E. Ky3smenko, B.B. Epemun, B.A. ITonkos. — M.: ®enepaTuBHas

1.

AwbdhpeE

KHUToTOprosasi komnanus, 2012.
ba6kos A.b., [Tonkos B.A. — O0u1as u Heopraunyeckast xumust: [locobue ans crapuiekinaccHUKOB U abutypuentoB. M.: IIpocemmenue, 2010

Epemun, B.B. CoopHuK 3a7au 1 ynpaxHEHUH 110 XMMHMHU: MIKOJIbHBIN Kype /B.B. Epemun. — M.: OO0 «M3narensckuii 1om «Onuke 21 Bex»; OO0

«M3natenscTBO «Mup u oOpazoBanmey, 2010.

Menuapecypchr:

Bupryanpnas mkona Kupumna u Medonusa. Ypoku xumun. 10 — 11 kiaccsl. — M.: OO0 «Kupunn u Medoauii», 2009
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Kpurepun oueHkun
Pe3ynbpTaThl 00y4eHUss XUMUM JOJDKHBI COOTBETCTBOBATh OOIIMM 3ajjayaM MpeMeTa U TpeOOBaHUSIM K €r0 YCBOCHHUIO.

Pe3ynbpTaThl 00y4eHuUs OLEHUBAIOTCA O NATUOAIbHON cucTeMe. [Ipu olieHKe yUUThIBatOTCS CIIEIYIOLINE KaYeCTBEHHbIE II0KAa3aTeld OTBETOB:

riyOuHa (COOTBETCTBHE N3YUYEHHBIM TEOPETHUECKUM 0000IICHHSIM);

OCO3HAHHOCTb (COOTBETCTBHE TPEOYEMBIM B IPOrpaMMe YMEHUSM MPUMEHSTH MOTYYCHHYIO HH(OPMAIIHIO);

MOJTHOTA (COOTBETCTBUE 00BbEMY POTrpaMMbl U HHPOPMALIUU YIEOHHKA).

[Ipu onieHKEe yYUTBIBAIOTCS YUCIIO M XapaKTep OLIMOOK (CYIECTBEHHbIE WM HECYILIECTBEHHBIE).

Cy1ecTBeHHbIE OIUOKU CBS3aHbl C HEIOCTATOYHOM ITTyOMHON U OCO3HAHHOCTHIO OTBETA (HAallpUMeEp, YUEHUK HEMPAaBUIbHO YKa3aJl OCHOBHBIE IPU3HAKU
NOHATUH, SIBJICHUH, XapaKTEepPHbIE CBOMCTBA BEILIECTB, HENPABUIBHO c(HOPMYIUPOBAIT 3aKOH, IPABUJIO U T.II. WJIM YYEHUK HE CMOT IPUMEHUTh TEOPETHUECKUE
3HaHUA JUIsl 0OBSICHEHUS U MIPEJICKa3aHus SIBIECHUM, yCTaHOBJICHUS IPUYMHHO-CIEICTBEHHBIX CBsI3el, CpaBHEHUS U KJIacCU(DUKALIUYU SIBIECHUH U T. I1.).

HecymecTBeHHbIE OMMOKN ONPEEIAIOTCS HEMOJHOTOW 0TBETa (HanpuMmep, YIyluleHne U3 BI1a KaKkoro-Iuoo HexapakTepHoro (hakTa Mpu OMUCAHUU BEILECTBa,
nporecca). K HUM MO)KHO OTHECTH OIOBOPKH, OIIMCKH, JONYIIIECHHbIE IO HEBHUMATEIBHOCTH (HAIIpUMep, Ha JIBa 1 0oJiee ypaBHEHMsI PEaKIMi B TIOJTHOM HOHHOM
BHUJIC JIOMYIIEHA OJIHA OIMOKa B 0003HAYECHUH 3apsi/ia NOHA).

Pe3ynbrarel 00yueHHUs MPOBEPSIIOTCS B MPOLIECCE YCTHBIX U MUCHbMEHHBIX OTBETOB YYaILIUXCS, a TAK)XKE TP BBIIIOJIHEHUU UMH XUMUYECKOI0 IKCIIEPUMEHTA.

OueHka TeopeTHYeCKMX 3HAHUI
Otmetka «5»:

OTBET IOJIHBIM U TPABWJIBHBIM Ha OCHOBAaHUU U3YyUEHHBIX TEOPHIL;

MaTepraj U3JI0KEH B OIIPEEICHHON JIOTHYECKON MTOCIIE0BATEIBbHOCTH, JINTEPATYPHBIM SI3BIKOM;

OTBET CaMOCTOSITEJIbHBI.

OtmeTka «4»:

OTBET MOJIHBIN U MPAaBWJIbHBIA HA OCHOBAHUH U3YYECHHBIX TEOPUH;

MaTepuai U3JI0KEH B ONPEIETICHHOMN JIOTHYECKOM MOCIeI0BaTeIbHOCTH, IPU ATOM JOMYILEHBI 1BE-TPH HECYIIECTBEHHBIE OINOKH, UCTIPAaBICHHBIE IO
TpeOOBaHUIO YUUTEIS.

Otmerka «3»:

OTBET IOJIHBIM, HO IIPU 3TOM JIOMYII[EHA CYIIECTBEHHAs OINOKA MM OTBET HEMOIHbIHM, HECBSI3HBIH.

OtmeTka «2»:

IIpU OTBETE OOHAPY)KEHO HEMOHUMAaHHE y4YalluMCsl OCHOBHOTO COJIepKaHUs y4eOHOro MaTeprasia Ui IOMyILEHb! CYIIeCTBEHHbIE OIIMOKH, KOTOPbIE
yUalIuicsl He MOKET UCIIPABUTh ITPU HABOJAIIMX BOIPOCAX YUUTENS.

Otmetka «1»:

OTCYTCTBHE OTBETA.
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OueHka IKCIEPUMEHTAIBHBIX YMEHUit
OreHKa CTaBUTCSI HA OCHOBAHWUHY HAOIIOICHUS 32 YJAIIUMCS U TUCHbMEHHOTO OTUYETa 3a padoTy.

OtMeTKa «5»:

paboTa BHITTOJIHEHA MTOJTHOCTHIO U TIPABUIILHO, CJICTIaHbl MPABUIILHBIEC HAOIIOCHHS W BBIBOIBI;

AKCIIEPUMEHT MPOBEJICH 10 IJIaHY ¢ YYETOM TEXHUKH 0€30MTaCHOCTH U IPAaBHJI paOOTHI C BEIIECTBAMHU U 000PYI0BaHUEM;

MIPOSIBJICHBI OPTaHU3AIMOHHO-TPYIOBbIC YMEHHUS (TTOACPKUBAIOTCS YUCTOTA pab0Yero MecTa 1 MOpsIOK Ha CTOJIE, SKOHOMHO MCIOJIB3YIOTCSI PEaKTHUBHI).

OtMeTKa «4»:

paboTa BBIMTOJIHEHA TIPABHIIBLHO, CJICJIaHbI IPAaBUIIbHBIC HAOIIOACHHS U BEIBOJIBI, HO IPU 3TOM IKCIIEPUMEHT MPOBEACH HE TIOTHOCTHIO WITH JIOTYIICHBI
HECYIIECTBEHHBIE OIMOKHU B paboTe C BEIECTBAMU M 000PYIOBAHHUEM.

OtMeTKa «3»:

paboTa BBINTOJIHEHA IPABIIILHO HE MEHEE YeM HAIOJOBHHY WIIH JOIYIIeHA CYIECTBEHHAs OMIMOKA B X0J1¢ IKCIIEPUMEHTA, B O0BSICHCHUH, B OPOP MIICHHUH
paboThI, B COOIOICHUH TTPABIII TEXHUKH 0€30ITaCHOCTH TpU paboTe ¢ BEMIECTBAMH U 000PYIOBaHUEM, KOTOPASI UCIIPABIISICTCS 110 TPSOOBAHHUIO YIUTEIIS.

OTMeTKa «2»:

JOTyILEeHBI J1Be (1 00Jiee) CYIIeCTBEHHbIE OIIMOKH B X0/1€ IKCIIEPUMEHTA, B 00BSICHEHUH, B 0(pOPMIICHUU PaOOTHI, B COOJIIOIEHUH TIPABUI TEXHUKHT
0€301MacHOCTH MPH paboTe ¢ BEIIECTBAMHU M 000PYI0BaHHEM, KOTOPBIE YUALTHIICS HE MOXKET UCIIPABUTh JIaxe M0 TPEOOBAHUIO YUUTEJIS.

OtMmeTKa «1»:

paboTa He BBITIOJHEHA, Y YJAIIErocs OTCYTCTBYIOT SKCIIEPUMEHTATBHBIC YMCHHUS.

Ouenka yMeHUIl peliaTh IKCNePUMeHTAbHbIE 321241
OtmMmeTka «5»:
IIJIaH PEILLEHUs COCTaBJIEH PABUIIBHO;
MPABIJIBHO OCYILECTBJICH MOAOOP XMMHUYECKUX PEaKTHUBOB U 000PYIOBAHUS;
JTAHO MOJIHOE OOBSICHEHHE U CAEIaHbI BEIBOIBL.
OtMeTKa «4»:
TIJIaH PEIICHUs COCTaBJIEH PABUIIHHO;
MPaBUIILHO OCYIIECTBIICH MO00pP XMMHUYECKHUX PEAKTUBOB U 000PYI0BAHUS, TIPH 3TOM JOMYIIEHO HEe O0JIee NBYX HECYIIECTBEHHBIX OMMUOOK B OOBSICHEHUHU 1
BBIBOJIAX.
OtmeTka «3»:
IIJIaH PELLEHUs COCTaBJIEH PABUIIBHO;
MIPABIJIBHO OCYIIECTBJICH MOAO0p XMMHUECKUX PEaKTUBOB U 000PYIOBaHUS, HO JAOMYIIEHA CYIIECTBEHHAs OIUOKa B 00BSICHEHUU U BHIBOJIAX.
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O1rMeTKa «2»:

JOMYyIIeHbI J1Be (1 60J1ee) CYIIECTBeHHbBIE OIIMOKH B IUTaHE PEIICHUs, B TOI00PE XMMUYECKHX PEaKTUBOB U 00OPYAOBaHUS, B OOBSICHEHUHU U BBIBOJIAX.

OtMeTKa «1»:
3a/1aya He peleHa.
OueHka yMeHMil peliaTh pacuyeTHbIE 3a1a4u
OtMmeTKa «5»:
B JIOTHYECKOM PACCYKJIEHUU U PEIICHUU HET OMIMOOK, 3a7aua penieHa palioHaaIbHbIM CIIOCOOOM.
OtMeTKa «4»:
B JIOTHYECKOM PACCYKJICHUHU ¥ PEIICHUH HET CYIIECTBEHHBIX OIMMOOK, HO 3a/1a4a pelicHa HepalmoHaATBHBIM CIIOCOO0M HITH JAOIYIIEHO He 00jee IBYX

HECYIIIECTBEHHBIX OIIHOOK.

Otmetka «3»:
B JIOTHYECKOM PACCYKJICHUU HET CYIISCTBEHHBIX OIMUOOK, HO JIOMYIICHA CYIECTBEHHAS OITMOKA B MATEMAaTHICCKUX pacueTax.
OTMeTKa «2»:
HUMEIOTCS CYLIECTBEHHBIC OIIUOKHU B JIOTHYECKOM PACCYKACHUH U PEIICHUU.
Otmetka «1»:
3a/1aya He pelleHa.

OueHka NMCbMEHHBIX KOHTPOJBHBIX PadoT

OtmMmeTka «5»:

OTBET MOJIHBIN U MPaBUJIbHBINA, BO3MOXHA HECYIIIECTBEHHAs OIINOKA.
OtmeTka «4»:
OTBET HEMOJHBIN WK JOMYIIEHO He 0oJiee IBYX HECYIIECTBEHHBIX OIINOOK.
Otmetka «3»:
paboTa BBINIOJIHEHA HE MEHEE YeM HaIlOJIOBUHY, JOIYIIEeHA OJTHA CYIIIECTBEHHAs OIIMOKA U ABE-TPU HECYIIECTBEHHBIE.
OtmeTKa «2»:
paboTa BHITTOJTHEHA MEHEE YE€M HAIMOJOBUHY WJIH COJIEPKUT HECKOIBKO CYIECTBEHHBIX OIHOOK.
OtMmeTka «1»:
paboTa He BBITIOJIHECHA.
[Ipu orieHKe BBITIOJIHEHHS MUCHbMEHHON KOHTPOJIBHON pab0OThl HEOOXOAMMO YUUTHIBATH TPEOOBAHUS €UHOTO Oopdorpaduaeckoro pexmuma.
OTMmeTKa 3a UTOTOBYIO KOHTPOJIBHYIO Pab0OTy KOPPEKTUPYET MPEAIISCTBYIOIINE OTMETKH 32 Y€TBEPTh, MTOJIYTOAUE, TO/.
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