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HosicuuTeIbHAA 3aNIMCKA
HopmaTtuBHoO-nipaBoBas 6a3a
denepanbHbIi 3akoH Poccuiickoit @enepariuu ot 29 nexadbps 2012 r. Ne 279-D3 «O6 obpazoanuu B Poccuiickoit deneparium

denepalibHbIN roCyAapCTBEHHBINM 00pa30BaTENbHbIN CTaHIAPT OCHOBHOTO 00111er0 00pa3oBaHus, YTBEPKAEHHBINA TPUKA30M
MunucrepctBa oOpazoBanus u Hayku Poccuiickoit deneparuu ot 17.12.2010 Ne 1897 (¢ u3MeHEHUSIMU U JOTIOTHEHUSIMHU )

[IpumepHas ocHOBHasi 00pa3oBaTesibHas IporpaMMa OCHOBHOTO 00111ero oOpazoBanus (ogo0peHa penieHueM GpeaepaibHOTro
y4eOHO-METOIMUECKOTO 00bEAMHEHHUS 110 0011IeMy 00pa3oBaHuio (poTokos oT § anpens 2015 r. Ne 1/15).

OOIT OO0 (®I'0C) I'bOY COIMI Ne4 r.o.Yamaesck
VYueonsiit tuiad ' BOY COLI Ne4 r.o.HanaeBck

[Ipuka3z MunuctepcTBa o6pa3zoBanus U Hayku Poccuiickoii @enepannu ot 31 mapta 2014 1. Ne 253 «OO0 yTBEpK1eHUN
benepanbHOro NepeyHsi y4eOHUKOB, PEKOMEHIyEMbIX K UCIIOIb30BaHUIO MPU peaTnu3alui UMEIOIINX TOCYJapCTBEHHYIO
aKKpeIUTaluio 00pa3oBaTeIbHBIX IPOrPAMM HAYAJIBbHOTO OOLIEro, OCHOBHOI'O O0ILIEr0, CPETHEr0 00IIEro 00pa30BaHUs.

[Tpuka3z Munnpocsemenus Poccun ot 28.12.2018 Ne 345 « O denepanbHOM nepedyHe Y4COHHUKOB, PEKOMEHIYEMBIX K
WCITOJTB30BAHUIO MPH PeATU3ANH HMEIOITNX TOCYIaPCTBEHHYIO aKKPEIUTAIIUI0 00pa30BaTEIbHBIX POTPaMM HaYaJIbLHOT O0IIEro,
OCHOBHOT'O 00IIIETO, CPETHEr00011Iero 00pa3oBaHUs»

[Tpuka3z Munnpocsemenns Poccun Ne 233 ot 08.05.2019 1. «O BHeceHnn n3MeHeHui B mpruka3 Munnpocsemenus: Poccun Ne 345
oT 28.12.2018 r.»

[Tpuka3z MunuctepcTBa o6pazoBanus u Hayku Poccuiickoit @enepanuu ot 09.06. 2016 1. Ne 699 «O06 yTBepKIeHNUN TIEPEUHS
OpraHu3alnii, OCYIIECTBISIOMMX BbIMYCK Y4EOHBIX TOCOOUM, KOTOPBIE TOMYCKAIOTCS K MCIOJIb30BAHUIO MTPHU peain3aliu
MMEIOIIUX FOCYIapCTBEHHYIO aKKPEeIUTAII0 00pa30BaTeIbHBIX MPOrpaMM HauajabHOro O0IIEro, OCHOBHOT'O OOIIET0, CPEAHETO
ob1rero oOpa3oBaHUs»



[Ipuka3z MunuctepctBa oOpa3oBanus u Hayku Poccuiickoit @eneparmu Ne 986 ot 4.10.2010 r. «O6 yTBepkaeHuu eaepanbHbIX
TpeOOoBaHUH K 00pa30BaTEIbHBIM YUPEKICHUSAM B YACTH MUHUMAJIBHOM OCHAIIIEHHOCTH y4eOHOTO Mpoliecca U 000pyJ0BaHUS
y4eOHBIX TTOMEIIECHU

[Tonoxenue o popmax, MEPUOTNIHOCTH U TIOPSIKE TEKYIIETO KOHTPOJIS YCIICBAEMOCTH M TIPOMEKYTOYHOM aTTECTAIUN YIaIIUXCs
I'BOY COIII Ne4 r.o.YarmaeBck

VYyeonuk «Xumus 8 kinace» O.C. IN'abpuensu, M. Ipoda 2017r.
«Xumus 9 kinacey O.C. I'abpuensan, M. [Ipoda 2017r



Ilnanupyemsblie pe3yabTaThl (8 Kiacce)
JIMYHOCTHBIMH pe3yJabTaTaMM N3YUCHU IIPCAMCTA «XuMHS» B 8 KIacce SIBIISTFOTCS cdiIeayromue yMCHUs:
'] oco3HaBaTh €IMHCTBO U LICJIOCTHOCTD OKPYZKaromero Mmupa, BO3MOKHOCTHU €TI0 II0O3HAaBACMOCTHU U O0O0BSICHUMOCTH Ha OCHOBE
JNOCTUKEHUN HAYKH;

L] MOCTENIEHHO BBICTpanBaTb cOOCTBEHHOE HCJIOCTHOC MUPOBO33PCHUC. OCO3HABATH HOTp€6HOCTI> N I'OTOBHOCTB K CaMOO6paBOBaHI/II-O, B
TOM YHCJIC 1 B paMKax CaMOCTOSITEJIbHOM JCATCIBHOCTH BHC IIKOJIBI,

[ onleHuBaTh KU3HEHHBIC CUTYAIlMH C TOUKU 3peHUs 0€30MMacHOT0 00pasa )KU3HU ¥ COXPAHEHUS 37I0POBbSI;
[] olleHMBaTh 3KOJOTUYECKUN PUCK B3aMMOOTHOILLICHUH YEJIOBEKA U IIPUPOIBL.

] bopmMupoBaTh 3KOIOTHYECKOE MBIIIICHWE: YMEHUE OIIEHUBATH CBOIO NIEATEIFHOCTD M MIOCTYKA JPYTUX JIOJIeH ¢ TOUKH 3PSHHS
COXpaHEHUs OKPY KaIOIIEH Cpeibl - TapaHTa )KU3HU U 0JIaromnoayyus Jrojei Ha 3emIe.

MeTanpeaMeTHBIMU PE3yJIbTaTaMH U3yUeHUsI Kypca «XUMUs» sBIseTCs (GOPMUPOBAHNE YHUBEPCAIBHBIX yueOHBIX AeiicTBuit (YV]I).
Pecynamuenvie YV/I.
[ caMOCTOSITeIbHO OOHAPYKUBATh B (POPMYJIUPOBATH YUCOHYIO IPOOIEMyY, OIIPEACIATh Ielb yIeOHOU eI TeIbHOCTH;

L] BBIABUTATH BE€PCHUHU pCUICHUA HpO6J’IGMBI, 0CO3HaBaTh KOHCUHBIN pe3yiibTar, BBI6HpaTI> N3 IIPCIJIOKCHHBIX H UCKATb CaMOCTOATCIIBHO
cpeacTtBa 10CTUKCHHA LCIIN,

[ cocTaBnsATh (MHAMBUAYAIHHO VI B TPYIINE) TJIaH PEIIeHUs TPOOIIEMBI;
[] paboTas 10 TTaHy, CBEPSATH CBOU JCHCTBUS C IIENBIO U, IIPU HEOOXOAMMOCTH, UCTIPABIIATH OMIMOKH CAaMOCTOSTEILHO;
[ B AMajiore ¢ yuuTeJieM COBEPIIEHCTBOBATh CAMOCTOSTENIbHO BEIpaOOTaHHbIC KPUTEPUU OLICHKH.

lloznasamenvnvie YV/I:
[] aHanu3MpoBaTh, CPABHUBATH, KJIACCUDUITUPOBATH U 000011aTh (PaKTHI U SBJICHUS. BBISBISTh NIPUUUHBI U CJIEACTBUS IPOCTHIX SIBJICHUM.

[ ocylIecTBIATh CpaBHEHUE, KlacCU(DUKALINIO, CAMOCTOSTEIILHO BHIOMpAasi OCHOBAHUS M KPUTEPUU VISl YKAa3aHHBIX JIOTHYECKUX
Onepanuii;

¢ CTPOUTD JIOTHUICCKOC PACCYKACHUC, BKIIIOYAIOIICC YCTAHOBJICHHUC ITPUYNHHO-CIICACTBCHHBIX CBSI3EH.
L] co3maBaTh CXeMaTUYECKHE MOJICIIU C BBIJCIICHUEM CYHICCTBCHHLIX XaPaKTCPUCTHUK 00BeKTA.



[] cOCTaBJISITh T€3UCHI, pa3IMYHbIE BUbI MJIAHOB (IPOCTHIX, CJI0XKHBIX U T.I1.).

[ npeoOGpazoBbiBaTh MH()OPMALIUIO U3 OJTHOTO BUA B APYro# (Tabiuily B TEKCT U Tp.).

] yMeTh ompeeiaTh BO3MOXKHbIE HCTOYHUKH HEOOXOAMMBIX CBEACHUM, TPOU3BOIUTH MTOMCK HH(POPMAITUH, aHAJTU3UPOBATh U OIICHUBATh
€€ T0OCTOBEPHOCT.

Kommynukamusnvie YV/I:

CaMOoCTOSITETbHO OPraHU30BBIBAaTh YU€OHOE B3aUMOJICUCTBHE B rpymIe (OMpeaesaTh O0re 1eId, PacIpeaesIsITh POJIA, TOTOBApPUBATHCS
JIPYT C APYTOM H T.1I.).

IIpeanMeTHBIMH pe3yJIbTATAMH U3YUCHUS MIPEIMETA ABJISIOTCS CICAYIONINE YMEHUS:

] oco3HaHue POJIK BEIIECTB:

- OIIPENIEIATh POJIb PA3IMYHbBIX BEIIECTB B IPUPOAE U TEXHUKE;
- OOBSICHATH POJIb BELIECTB B UX KPYTOBOPOTE.
[] paccMOTpEHHE XUMUYECKUX POLIECCOB:

- IPUBOJIUTH IPUMEPBI XUMHUYECKUX IIPOLIECCOB B IIPUPO/JIE;
- HaXOJIUTh YEPThI, CBUAECTENCTBYIOIINE 00 OOUIMX MPU3HAKAX XUMHUYECKHUX MTPOLIECCOB U UX Pa3INYUSIX.
[] ncronb30BaHWe XUMUYECKHUX 3HAHU B OBITY:

— OOBSICHATH 3HAUCHHE BCIICCTB B KN3HHU U XO3S1CTBE YCJIOBEKA.
[] OOBSICHATH MUDP C TOYKHU 3PpCHUA XUMUH !

— INCPCUUCIIAT OTIINYUTCIILHBIC CBOMCTBA XUMMYECKHUX BCIICCTB,
— pas3jindaTb OCHOBHLIC XUMHWUYCCKUC ITPOLCCCHI;

- OIIpEACIIATE OCHOBHEBIC KJIaACChl HCOPraHMYCCKUX BCIICCTB,

- IOHUMAaTb CMBICJI XUMHUYCCKUX TCPMHUHOB.



Ilnanupyembie pe3yabTaThl (9 Kiaacce)
HpI/I N3Yy4YCHUH XUMHU B OCHOBHOMH IIKOJIE 00€CIIEYNBAETCS AOCTUIKCHUC JIMYHOCTHBIX, MCTAIIPCIMCTHBIX U ITPCAMCTHBIX PE3YyJIbTATOB.
JIMYHOCTHBIE:
[] B IEHHOCTHO-OPHEHTALIMOHHOMN Chepe — YYBCTBO TOPIOCTH 32 POCCUHUCKYIO XMMHUECKYIO HAyKy, TYMaHU3M, OTHOIICHUE K TPYAY,
LEJIEYCTPEMIICHHOCTb;
) popmMupoBaHme LIEHHOCTH 3I0POBOT0 U Oe30macHoro o0pasa KW3HHU; YCBOCHHE MPAaBUI MHAUBUIYAJIBHOTO U KOJUIEKTUBHOTO
0e301macHOro IIOBCJICHH B ‘lp€3BBI‘laI>JIHBIX CUTyallu:iX, YI'POXKAOIIUX JKU3HU U 310POBbBIO JIIO,ZIGﬁ;

[ B TpyaoBo#i cepe — roTOBHOCTh K OCO3HAHHOMY BBIOOPY AdalIbHENIIIeH 00pa30BaTEIbHON TPACKTOPUL;
[ B mo3HaBaTeNbHOM (KOTHUTUBHON, HHTEIJIEKTYalIbHOW ) chepe — yMEHHE YIPaBIIsATh CBOEH [M03HABATEIbHON AESITEIbHOCTHIO.

0 (I)OpMI/IpOBaHI/Ie OCHOB 3KOJIOTMYECKOM KYJIbTYPBhI, COOTBGTCTBYI-OHleﬁ COBPCMCHHOMY YPOBHIO 3KOJIOTHYCCKOT'O MBIIIIJICHUSA, PA3BUTUC
OIIbITAa SKOJOINYCCKH OpHGHTHpOBaHHOﬁ pe(bHGKCI/IBHO-OHGHO‘{HOﬁ )51 HpaKTH‘{eCKOﬁ ACATCIIBHOCTH B JKXU3HCHHBIX CUTYAlIUAX

MertanpeamerHsble:

[J yMeHMe caMOCTOSITeIbHO OMPEeNelisSITh eI CBOSr0 00yUeHUsl, CTAaBUTh U (OPMYJIMPOBATh JiJis ceOsl HOBBIC 3a7lauu B yuébe u
MMO3HABATEJIbHOW JIEATEIbHOCTH, PA3BUBATh MOTUBBI U MHTEPECHI CBOEH MMO3HABATENILHOW JIEATEIIbHOCTH;

[} yMmeHue caMOCTOSITeNIbHO TIJIaHUPOBATh MYTH JTOCTUKEHUS 1€JIeH, B TOM YHCIIe aJbTepHATUBHBIE, OCO3HAHHO BHIOUpATh HanboJee
s pexTUBHBIE CIOCOOBI PEIICHNS YUYEOHBIX U TTO3HABATEIBHBIX 33]1a4;

[J yMeHHE COOTHOCUTh CBOU JEHCTBHUS C TIIIAHUPYEMBIMU Pe3yJIbTaTaMU, OCYIIECTBISATh KOHTPOJIb CBOEH EsITEIbHOCTH B Ipolecce
JIOCTUKEHUS pe3yJibTaTa, ONpeAesaTh CIIOCOOBI JEUCTBUN B paMKax MPEasIOKEHHBIX YCIOBUN U TPeOOBAHUM, KOPPEKTUPOBATH CBOU
JIEVUCTBUS B COOTBETCTBUU C U3MEHSIOIIECUCS CUTYAIUEH;

[} ymeHUe OolleHBaTh TPaBUILHOCTD BBHITTOJTHEHHS yUeOHOU 3a1a9u, COOCTBEHHBIE BO3MOKHOCTH €€ pelleHus;

[ BMajieHue OCHOBaMU CaMOKOHTPOJISI, CAMOOLICHKH, IPUHSTHS PEIIeHU U OCYIIeCTBICHUS OCO3HAHHOTO BbIOOpa B yueOHOU U
MMO3HABATEIbHOU ACATEIbHOCTH;

0 YMECHHUE ONIPCACIIATH ITIOHATHA, CO31aBATh O606H.[CHI/I$I, YCTaHaBJIMBATh aHAJIOTUH, KJ'IaCCI/I(bI/II_[I/IpOBaTB, CaMOCTOATCIIBHO

BBIOMpATh OCHOBAHUSI M KPUTEPHUU IS KilacCU(pUKAIMHU, yCTaHABIMBATh TPUUMHHO-CIIEACTBEHHbBIC CBSI3U, CTPOUTD JIOTHUYECKOE
paccyxaeHue, yMo3akioueHue (MHIyKTUBHOE, J€AYKTUBHOE U 110 aHAJIOTMH) U JIeJIaTh BHIBOJIBL;



[} ymeHue co3naBarh, IPUMEHSTh U TPe0OPa30BbIBATh 3HAKU M CUMBOJIBI, MOJICTTH M CXEMBI JIJIS PEIICHHS YICOHBIX U TIO3HABATEIHHBIX
3aj1ad;

[J yMeHMe opraHru30BbIBaTh YUeOHOE COTPYAHUUYECTBO U COBMECTHYIO JEATEIbHOCTh C YUUTENIEM U CBEPCTHUKAMU; paboTaTh
UHAMBUIYAJIbHO U B TPYIIE: HAXOAUTH O0IIlee pelieHue U pa3peiiaTh KOH(IUKTH HA OCHOBE COTJIACOBAHMS MO3UIMHN U YUETa HHTEPECOB;
(bopMyIUpOBaTh, ApryMEHTUPOBATH U OTCTAUBATh CBOE MHEHHE;

[J yMeHHe OCO3HaHHO MCIOJIb30BaTh PEUYEBbI€ CPEACTBA B COOTBETCTBUM C 3alaueil KOMMYHHUKALINU JJIsI BBIPQ)KEHUSI CBOUX UYBCTB,
MBICJIEH U MOTPEOHOCTEH; TUTAHUPOBAHUS U PETYIISIIIUU CBOEH JCSITEIbHOCTH; BIIaJICHUE YCTHOM U TUCBMEHHOMN PEeUbl0, MOHOJIOTMYECKOM
KOHTEKCTHOW PEYbIO;

[ popmupoBanme 1 pa3BUTHE KOMIIETEHTHOCTH B OOJACTH MCIOIH30BaHMS HHPOPMAITMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA,

] popmMupoBaHme ¥ pa3BUTHE IKOJIOTHIECKOTO MBIIIJIEHNS, YMEHHE PUMEHSTh €T0 B TIO3HABATEILHON, KOMMYHUKATUBHOM, COIMATTLHOM
MPaKTUKE U MPO(HECCUOHATBHON OpUEHTALINH.

IIpeamMeTHbIe:

1.B no3naBarebHOi cepe:

[] naBaTh OMpeAesieHNs] U3YUCHHbIX MOHSATUN: «XUMUYECKUN JIEMEHT), «aTOM», KMOH», KMOJIEKYJIa», KIIPOCThIE U CIOKHbIE BEIIECTBAY,
«BENIECTBOY, «XUMUYECKAst POPMYIIa», «OTHOCUTENbHAS aTOMHAs MacCay, «OTHOCUTEIIbHASI MOJIEKYJISIPHAS Maccay, «BaJCHTHOCTDY,
«CTETICHb OKUCIICHUS, «KPUCTALTUYECKAs PEIIETKA», OKCUIBD», KKUCIOTHD), «OCHOBAHUS, «COJN», «aM(OTEPHOCTbY, KHHIUKATOPY,
«TEePUOANYECKUN 3aKOHY, «IIePUOANUEcKas TabIUIa», KA30TOMBDY, KXUMUYECKAS CBI3bY, «3JIEKTPOOTPUIIATEIHBHOCTDY, «XUMUYECKAS
peaKkuus», «<XXUMUYECKOE YPABHEHUE), «T€HETUUYECKAS CBS3bY, KOKUCIEHUEY», «BOCCTAHOBIIEHUEY, «JIEKTPOJIUTUUECKAS TUCCOLUALIUY,
«CKOPOCTh XUMUYECKOW PEAKIINY;

[J onucarh JEMOHCTPALIMOHHBIE U CAMOCTOATEIBHO POBEICHHBIE XUMUYECKUE SKCIIEPUMEHTHI;
] onuchIBaTh U pa3nuyaTh H3yUYEHHbBIE KJIACChl HEOPTaHMYECKUX COEAUHEHUM, TPOCTHIE U CIIOKHBIEC BELIECTBA, XUMHUUYECKUE PEAKIUU;
] xmaccuGuIupoBaTh U3yueHHbIE OOBEKTHI U SBIICHUS;

® JCJIAThb BBIBOJAbI U YMO3AKJIIOYCHUA U3 Ha6HIO)IeHHﬁ, HN3YYCHHBIX XUMHUUYCCKUX 3aKOHOM€pHOCT€ﬁ, IIPOTrHO3UPOBATH CBOMCTBA
HCU3YUYCHHBIX BCHICCTB 110 dHAJIOTUHU CO CBOMCTBaMH HN3Y4YCHHBIX;

[ CTpYKTYpUpPOBaTh U3yUCHHBIN MaTepual U XUMUYECKYI0 UH(DOpMaIIKIO, TOJTYUYSHHYIO U3 IPYTUX UCTOYHUKOB,
[} MOgenMpoBaTh CTPOCHUE aTOMOB 3JIEMEHTOB -3 TepHoI0B, CTPOSHUE TTPOCTHIX MOJICKYIT;



2.BueHHOCTHO — OpMEHTALIMOHHOM cepe:
[} aHanmu3upoOBaTh U OLIEHUBATH MOCJEICTBUS ISl OKPYXKatollel cpeibl ObITOBOM M MPOU3BOJICTBEHHOHN JeSTEIbHOCTH YEIOBEKa,
CBSI3aHHOM C repepaboTKON BEIIECTB;

3. B TpynoBoii cdepe:
] MpOBOJUTH XUMUUECKUI SKCIEPUMEHT;

4. B cdepe 0e30macHOCTH KU3HEAEATEILHOCTH:
[1 OKa3bIBaTh IICPBYIO ITIOMOIIB IIPHU OTPABJICHUAX, OKOTaX U APYTI'UX TpaBMaX, CBA3aHHLIX C BCIHICCTBAMHU U J'Ia60paTOpHBIM
000py10BaHUEM.



Conepxkanue (8xiacc)
(2 4 B HEmEMO; Bcero 68 u)
Beenenne (1 4)
[IpenMer xumun. XuMus - HayKa O BEIIECTBAX, UX CBOMCTBAX U MPEBPAILICHUSIX.
Tema Nel
IlepBonavasbHble XUMUYEeCKHe MOHATHS (124)
BemecTBa. [loHsATHE 0 XUMUYECKOM 3JIEMEHTE U (POpPMax €ro CyIleCTBOBAaHUS: CBOOOIHBIX aTOMaX, IPOCTBIX U CIOMXKHBIX BEIIECTBAX.
IIpespawenus eewjecms.
OTnauyne XMMUYECKUX peakiuid OT (PU3NYECKUX SIBICHUM. POIb XMMUU B )KM3HU YEJIOBEKA.
Kpatkue cBefieHUs: U3 MCTOPUM BOSHUKHOBEHUA U pa3BuThs XxuMmuH. [lepunon anmxumun. [lonarue o punocodpckom kamue. Xumus B XVI
B. Pa3Butue xumuu Ha Pycu. Poib 0TeueCTBEHHBIX YUEHBIX B CTAHOBJICHUN XMMUYECKOM Hayku — paboTel M. B. JlomoHocoBa, A. M.
byrneposa, /1. 1. Menaeneesa.
Xumuueckasn cumeonuxa. 3HAKA XUMAYECKUX 3JIEMEHTOB U IPOUCXOKIECHUE X HA3BAHUM.
CtpykTypa NepuoInyecKor CUCTEMbl XUMHUYECKHUX 31emMeHToB . 1. MenaeneeBa: Maiibie M OONBIINE IEPUOBI, TPYIIIIBI U TIOATPYIIIIHI
(rmaBHas U MOOOYHAs).
Ilepuoouueckas cucmema Kak CipaBOUYHOE 1OCOOUE JIsl IOJTYyUEHUS CBEACHUN O XUMUYECKHUX AJIEMEHTAaX.
Xumuueckue Gpopmyibl. MHAEKCH 1 KOOPPUITUEHTHI.
CocraBneHrne XUMHYECKUX (POpMyI.
OTHOCHUTENBbHBIE aTOMHASI K MOJIEKYJIIPHASI MACCHI.
Pacyet MaccoBoi JOJIM XUMUYECKOTO 3JI€MEHTa MOPOopMyJie BEIIECTBA.
Pacuemnvie 3a0auu.1. HaxoxeHrne 0OTHOCUTENLHON MOJIEKYJISIPHOM MacChl BEIIECTBA MO €ro XUMU4YecKon hopmyre. 2. Beraucnenue
MacCOBOH 1011 XUMHUYECKOIO 3JIEMEHTA B BELIECTBE IO €ro opmyIie.
Tema Ne2
ATOMBI XUMHUYECKHUX 31eMeHTOB (10 1)
Amomel Kak hopma cyujecmeo8aHuli XUuMu4ecKux 31eMeHmos.

OcHOBHBIE CBEICHHS O CTPOCHUH aTOMOB. J{0Ka3aTenbCTBA CIOKHOCTH cTpoeHus aToMOB. OnbiThl Pesepdopaa. [lnanerapuas Mmoensb
ctpoeHust aroma.CocTaB aTOMHBIX siIep: MPOTOHBI U HEUTPOHBI. OTHOCUTENBbHASI aTOMHAsl Macca. B3auMOCBSI3b MOHITUI « IPOTOH », «
HEUTPOH », « OTHOCUTENIbHAsA aTOMHAsi Macca».COBPEMEHHOE ONPEICIICHUE TOHATUS «XUMUYECKUHN JI€MEHT». DJIEKTPOHBI.



N3oTomnbl Kak pa3HOBUIHOCTH aTOMOB OJIHOTO XMMUYECKOT0 3JIeMeHTa. lI3MeHeHre uncia MpoTOHOB B siipe aToMa — 00-pa3oBaHKe
HOBBIX XUMUYECKHUX 3JI€MEHTOB.VI3MeHeHnEe ynciaa HEUTPOHOB B siIpe aToMa — 00pa30BaHUE U30TOMOB.

InexmpoHwl

CtpoeHue 3eKTPOHHBIX 000JI0YEK aTOMOB XUMHUUYecKHX 3emMeHToB No 1—20 nepuoanueckoii cucremsl J[. . Menaeneena. [loustue o
3aBEPILIEHHOM U HE3aBEPIICHHOM 3JIEKTPOHHOM CJIO€ (SHEPIeTUYECKOM YPOBHE).

llepuoouueckuii 3axkon u nepuooudeckasn cucmema xumudeckux snemenmos J1. I. MenneneeBa u cTpoeHrne aTOMOB: (PU3UYECKUM CMBICIT
MOPSAIKOBOIO HOMEpPA 3JIEMEHTA, HOMEpa IPYIIIbl, HOMEPA NEPUOA.

N3menenne cBorictB aneMeHToB B [ICXD JI. . MenaeneeBa.ll[pyunHbl ”3MEHEHUS METAJUIMYECKUX U HEMETAJIUIMYECKUX CBOMCTB B
MEPUOJIaxX U rpymIax.

XapakTepuCcTUKa XMMUYECKUX 3JIEMEHTOB Ha OCHOBaHMHU ux nosoxkenus B [ICX0O JI. . MenneneeBan cTpoeHuUs aToMa.

Honnas ceazw. llonsarue 00 HOHHOM CBsA3U. MI3MeHeHre Yiciia 3JeKTPOHOB Ha BHEIIHEM 3JIEKTPOHHOM YPOBHE aTOMa XUMHYECKOTO
AJ€MEHTa — 00pa30BaHUE MOJIOKUTEIIBHBIX U OTPUIIATEIHLHBIX HOHOB. MIOHBI, 00pa30BaHHbIE AaTOMaMU METAJJIOB U HEMETAIOB. CXeMbI
oOpa3zoBaHust HOHHOU CBsI3U.O0pa3zoBaHre OMHAPHBIX COCAUHEHUM.

Kosanenmnas nenonsipnas xumuueckas cBsizb. BzauMoeicTBie aTOMOB XMMUYECKHUX AJIEMEHTOB-HEMETAIIJIOB MEXKYy COO0N —
o0pa3oBaHME BYXaTOMHBIX MOJIEKYJ MPOCTBIX BEUIECTB. DIEKTPOHHBIC U CTPYKTYPHBIE (POPMYIIBI.

Kosanenmnas nonsapruas césa3v. B3aumoaeiicTBue aToMOB XUMHUYECKUX IJIEMEHTOB-HEMETAIIJIOB MEXKTy CO00i — oOpa3zoBaHre OMHAPHBIX
COEMHEHU HEMETAIIOB. DJIEKTPOOTPULIATEIIBHOCTD.

Memannuueckas cea3v. B3auMoeiicTBue aTOMOB XUMHUYECKHUX DJIEMEHTOB-METAIIJIOB MEX1y CO00i — 00pa3oBaHUE METaI-JIMYECKUX
KPUCTAILJIOB.

JdeMoncTpanuu. Mojiein aTOMOB XUMHUYECKHUX AJIEMEHTOB. [leprnoanyeckas cucrema xumudeckux sneMmeHToB . . Menaeneena.
Tema Ne3

IIpocTtbie BemecTBa (6 )

MonoxeHue memarnnoe e nepuoduyeckol cucmeme xumu4deckux anemeHmos 1. . MeHgeneesa

[IpocTeie BemecTBa MeTauibl.. BaxkHene npoCcThie BEIIECTBA — METAJUIbL: KEJIE30, ATFOMUHUMN, KallbI[Mii, MATHUH, HATPU, KAJIUH.
OO6mue pu3nyecKkue CBOKMCTBA METAJIIOB.

IIpoctslie BemecTBa- HemeTailbl. [1o0KeHne HEMETAILIOB B IEPUOUYECKON CHCTEME XUMUUYECKUX 31eMeHTOB [[. . MeH-

neneeBa. BaxxHelme mpocThie BElecTBa — HEMETaIIbl, 00pa3oBaHHbBIC aTOMaMHU KUCJIOpOoa, BOJAOpOAa, a30Ta, cephl, pocdopa,
yraeposia. CrtocoOHOCTh aTOMOB XUMHUUYECKHX JIEMEHTOB K 00pa30BaHUIO HECKOJIBKUX MPOCTHIX BEIIECTB — ALIOMPONnUs. AJIOTPOITHBIE



MoauduKanuu Kuciaoposa, hochopa u 0oBa. MeTaimieckne 1 HeMETAIUTMIECKUE CBOMCTBA MTPOCTHIX BemecTB. OTHOCUTEIHHOCTh
JIEJICHUS MPOCTHIX BEIIECTB Ha METAJUIBI U HEMETAJLIIBI.

Ilocmosinnasn Asoeaopo. KonudectBo BemiecTBa. Mok, MonspHas Macca. MoJisspHbIi 00beM Ta3000pa3HbIX BEIIECTB. 3aKOH ABOTajipo.
KpaTHble eMHUIIBI KOJUYECTBA BEUIECTBA — MUJLIUMOJIb M KMJIOMOJIb, MAJUTUMOJIIPHAS. U KUJIOMOJISIPHAsI MacChl BEIIECTBA,
MUJITUMOJISIPHBIM M KHUJIOMOJISIPHBIA 00BEMBI Ta3000pa3HBIX BEIIECTB.

Pacdetsl ¢ ncnoap30BaHUEM MOHITHH «KOJTMYECTBO BEIIECTBAY, «MOJISIPHAS Maccay, «MOJISPHBIN 00bEM Ira30B», «ITOCTOSHHAS
ABoraapo.

Pacyernbie 3axaun. 1. Beruucienue MoJisipHO MacChl BEIIECTB M0 XUMUUECKUM dopMynam. 2. PacdeTsl ¢ UCIOJIb30BaHUEM TTOHSATUH
«KOJMYECTBO BEILIECTBAY, «MOJISIPHASI MACCay, «MOJISIPHBIN 00bEM Ta30B », « TOCTOSTHHASE ABOTaIpo ».

Jemoncrpanumn. [Tonyuenue o3ona. OOpasisl 0€510ro U ceporo 0J1oBa, 6esoro u kpacHoro ocdopa. HekoToprie MeTamibl U HEMETAIIIBI
KOJIMYECTBOM BenecTBa 1 Moiab. Moienib MOJIIPHOTO 00beMa ra3000pa3HbIX BEIIECTB.

Tema Ned

CoenuHeHusi XuMHU4eCKHX 3j1eMeHTOB (114)

Cmenens okucnenus. OnpeaeneHue CTENeHN OKUCICHUS DJIEMEHTOB B OMHAPHBIX COSTUHEHUSIX.

Cocrapnenue hopMysr OMHAPHBIX COSTMHEHUM, OOIIHI cIOCO0 UX Ha3BhIBAHUSI.

Bakneiimme kiaccbl OMHAPHBIX COSAMHEHHH - OKCHUJIBI M JIETYYHE BOJOPOIHBIC COSAMHEHMS. bUHApHBIE COEAMHEHUS: OKCUIBI, XJIOPHUIBI,
cynbduast u n1p. CocraBienue ux Gopmyn. [IpencraBurenu okcu0B: Boja, YIJIEKUCIbIN Ta3 U HeTaiieHas u3Becthb. [ IpeacraBurenu
JIETy4YHX BOJIOPOJIHBIX COEAMHEHUI: XJIOPOBOJOPO U aMMHAK.

OcHosanus, ux cocmas u Hazearus. PacTBOpUMOCTb OCHOBaHU B Bojie. Tabiuila pacCTBOPUMOCTH THAPOKCHUJIOB U COJIEH B BOJIE.
[IpencraButeny menovei: TMAPOKCUABI HATPUS, Kalusl U Kalblud. [ IoHsITHE 0 KaueCcTBEHHBIX peakuusax. Maaukaropel. I3meHenue
OKpacKH MHAUKATOPOB B» LIEJIOUYHOU CpEE.

Kucnomel, ux cocmas u HazeaHuA. Knaccudukauma KMcnot. NpeacraBuTenim KUCAOT: CepHan, CONAHAA M a30THAA. M3meHeHMe OKpacKu

MHANKaTOPOB B KUCNOTHOM cpeje.

Conu xax npouszeooHvle Kuciom u ocHosanuli. Ix coctaB u Ha3BaHus. PacTBopuMocTh cosield B Bojie. [IpencraBuTenu coieit: Xjaopua
HaTpus, KapooHat u docdaT KambIus.



Amopghusie u kpucmaniuueckue seujecmea.MexMOICKYIIPHBbIC B3aUMOACHCTBUSA. THITBI KPUCTAIUTMYECKUX PEIIETOK: MOHHAS, aTOMHAS,
MOJIEKYJISIpHAs U MEeTaJUInYeCcKasi. 3aBUCUMOCTh CBOMCTB BEIIECTB OT TUIIOB KPUCTANIMUECKUX PEIIeTOK. BelecTBa MOJIEKYISIPHOTO U
HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH IMOCTOSIHCTBA COCTaBa JIJIsl BEIIECTB MOJIEKYJISIPHOTO CTPOCHHMUSI.

Yucmuie sewgecmeaa u cmecu. [lpumepsl KUAKUX, TBEPJbIX U ra3000pa3HbIX cMeceil. CBOMCTBA YMCTHIX BENIECTB U cMeceil. X cocTas.
MaccoBas 1 00beMHast 1011 KOMIIOHEHTa cMecU. PacueTsl, CBsI3aHHbIE C UCTIOJIb30BAHUEM TOHSITHS «0JISD».

Pacuernble 3amaun. 1. PacyeTr MmaccoBoil 1 00beMHOM J10J1€H1 KOMIIOHEHTOB CMECH BEIIECTB. 2. BpIUncieHne MaccOBOM JOJIM BEIIECTBA B
pacTBOpE IO U3BECTHOM Macce paCTBOPEHHOI'0 BEUIECTBA U MAacce pacTBOpPUTENS. 3. Beruucienue Maccbl pacCTBOPSIEMOTrO BEIIECTBA U
pacTBOPUTEIISL, HEOOXOAUMBIX JIJISi IPUTOTOBJICHUSI OTIPEICIIEHHON MacChl pacTBOPA ¢ U3BECTHOM MAacCOBOM JI0JIeH PACTBOPEHHOTO
BEIIECTBA.

Jemoncrpamun. O6pa3ibl OKCHIOB, KUCIOT, OCHOBaHUH U coyie. Moienn KpUCTALTMYECKUX PEIIETOK XJIOpUAa HATpUs, aiMasa, OKCHaa
yriepoaa (IV). B3peiB cmecu Bogopoaa ¢ Bo3ayxoM. CriocoObl paszenieHust cMeceid. JIucTusisys Boabl.

JlaGopaTopHbie onbIThI. 1. 3HAKOMCTBO ¢ 00pa3liaMu BEIIECTB pa3HbIX KiaccoB. 2. Paznenenue cMmeceil.

Tema NeS

N3menenus, npoucxoasinue ¢ Bemecrsamu(9 4)

Qu3zuueckue s61eHUs - IBICHUS, CBA3aHHBIE C U3MEHEHUEM KPUCTAUIMYECKOTO CTPOEHHUSI BEIIECTBA PU TOCTOSIHHOM €r0 COCTABE.
duznueckue sIBICHUS B XUMHUH: TUCTWIISAIUS, KPUCTAIUTA3AIIHS, BBIMTAPUBAHUE U BO3TOHKA BEIECTB, IEHTPU(YTUPOBAHUE.

XHUMUYECKHE PEAKIIUN- ABJICHUS, CBSI3aHHBIE C U3MEHEHUEM COCTaBa BemnlecTBa. [IpU3HaKu U yCIIOBUS IPOTEKAHUS XUMUYECKUX PEAKIIUiA.
[TonsiTue 00 9K30- U FIHAOTEPMUYECKUX peaKIusax. Peakiiuu ropeHus Kak YaCTHBINA CIy4yal IK30TEPMUYECKUX PEAKIUi, MPOTEKAIOIIHNX C
BBIJICJICHUEM CBETA.

3aKOH cOXpaHeHus Maccyl euecms.

XvMHUUYECKHE YpaBHEHUS. 3HAUCHHE UHIEKCOB U K03 duimenToB. CocTaBiIeHUE YPABHEHUN XUMUYECKUX PEAKITUH.

Pacuemul no xumuueckum ypagnenusim. PerieHue 3a1au Ha HaX0XJACHUE KOJMYECTBA BEIIECTBA, MAaCChl MUK 00beMa MPOAYKTa PeaKinu
10 KOJMYECTBY BEILIECTBA, MACCE WJIKM 00BEMY MCXOJIHOTO BeIecTBa. PacueTsl ¢ UCIOIBb30BaHUEM TOHATHUS «0JIsD», KOTa UCXOTHOE
BEIIECTBO JIaHO B BUJIE paCTBOpA € 33JJaHHON MacCOBOM JI0JIE PAaCTBOPEHHOTO BEUIECTBA MUJIM COJICPIKUT ONPEICIICHHYIO 1010 TPUMECEH.
Peakyuu pa3noxceHus. NoHATUE O CKOPOCTU XMMUYECKMX peaKunin. Katanmsatopbl. PepmeHTbl.

Peaxyuu coeounenusn. Karanutudyeckue n HeKatanmuTudeckue peakuuu. O6patumpie 1 HEOOpATUMBIE PEAKITHH.



Peaxyuu 3amewenus. INEKTPOXUMHUUECKUN Pl HAMIPSHKEHUN METAJIOB, €r0 UCIIOIb30BaHUE JJIsl HPOTHO3UPOBAHUS BOZMOKHOCTH
MPOTEKAHUS PEAKIM MEXIy MEeTallIaMi M paCTBOpPAMU KHUCIJIOT. Peakiiuy BHITECHEHUSI OJJHUX METAJUIOB U3 PACTBOPOB UX COJICH IPyTUMHU
METaJIJIaMHU.
Peaxyuu oomena. Peakyuu nevmpanuzayuu. Y cJI0BUSI IPOTEKaHUS peakiuii 0OMeHa B pacTBOpPAxX J0 KOHIIA.
Tunvl xumuueckux peaxyuti (no NPUHAKY «4UCIO U COCMAB UCXOOHBIX 8euiecma U NPOOYKMO8 peakyuuy) Ha npumepe c80otUCms 00bl.
Peakuus pa3noxxkeHuss — 3JIEKTPOIU3 BOAbL. Peakiinu coeMHEHNs] — B3aMMOJIEVCTBUE BOJIBI C OKCHUJIAMH METAJJIOB U HEMETAJUIOB.
[Tonarue «ruapokcuipy. Peakinm 3aMenieHuss — B3aUMOJICHCTBUE BOJIBI C HIEJOYHBIMU U MIEJIOYHO3EMEIBHBIMU MeTAIIIaMU. Peakimn
oOMeHa (Ha mpuMepe TUAPOIH3a CyIb(uaa aTlOMUHNS U KapOuia Kalblus).
PacuerHble 3a1a4un. 1. Beiuncienrne no XuMUYECKMM YPaBHEHHSM MAaCChl MJIM KOJIMYECTBA BEIIECTBA MO N3BECTHOW MACCE WIIH
KOJIMYECTBY BEIIECTBA OJHOTO U3 BCTYMHAIOIIUX B PEAKIMIO BEUIECTB WIH MPOAYKTOB peakiuu. 2. Beiunciienre Macchl (KOJIM-4eCTBa
BeIlleCTBA, 00beMa) MPOYKTa PEaKIMH, €CIIM U3BECTHA Macca UCXOIHOTO BEIIECTBA, COACPIKAIIETO ONPEICICHHYIO 00 MpuMecei. 3.
Brruncnenne maccol (KOJIMUECTBa BEIIECTBA, 00beMa) MPOYKTa PEaKIMH, €CIIM U3BECTHA Macca pacTBOpa U MaccoBas J10JIst
PacCTBOPEHHOTO BEILIECTBA.
JeMmoncTpanuu. [Ipumepsl pu3nueckux SBJICHUN: a) IUIaBieHUe napaduHa; 0) BO3roHKa Ho/1a niu OEH30MHOW KUCIIOThI; B) pACTBOPEHHE
nepMaHra”ara Kaius; T) 1uddy3ust TyIICcThIX BEIMIECTB C TOPSIICH JIaMIIOYKU HaKauBaHus. [[puMepbl Xu-MUUECKUX SBJICHUM: a)
ropeHue Maraus, ¢pocdopa; 6) B3aMMOCHCTBUE COJITHON KUCIOTHI C MPaMOPOM HJIA MEJIOM; B) moiyudeHue ruapokcunaa meau (11); r)
PACTBOPEHHE MOJTYUYEHHOTO THIPOKCHIA B KUCTIOTAX; 1) B3auMoeicTBue okcuna meau (I11) ¢ cepHoit KucnoTou npu HarpeBaHuu; €)
pa3Nio’KeHHE NepMaHraHaTa Kajus; ) B3auMOICHCTBUE pa30aBICHHBIX KUCIOT C METAJUIAMHU; 3) PA3JIOKEHUE TIEPOKCHIA BOJOPOA; 1)
AIEKTPOJIU3 BOJIBI.
JlabopaTtopHble onbIThI. 3. CpaBHEHNE CKOPOCTU UCIIAPEHUS BOJBI M CITUPTA 110 MCYE3HOBEHUIO MX Karellb Ha (GUIIbTpoBaIbHON Oymare.
4. OkuclieHrEe MEIU B IIJIAMEHU CIUPTOBKH WK ropeliku. 5. [loMyTHEHNE N3BECTKOBOM, BOJIBI OT BBIABIXaEMOIO YI-JIEKHUCIIOro rasa. 6.
[TonyueHue yriekucyioro raza B3auMoAeHCTBUEM CO/Ibl M KMCJIOTHI. 7. 3aMellienre Meau B pactBope xiopuaa meau (II) sxemezom.
Tema Ne6
HpakTuxkym Ne 1
IIpocreiiine onepamnuu ¢ BenecTBoM (5 )

1. MpaBunna TexHMKM 6e3onacHoCcTM Npu paboTe B xumuyeckom KabuHete. Mpruembl obpalleHua ¢ nabopaTtopHbiMm 060pya0BaHNEM

M HarpeBaTe/IbHbIMU NpUbopamum.



2. HaOmroieHus 3a ©U3MEHEHUSMHU, IPOUCXOAAIIMMU C FOPSIILIEH CBEUOM.

3.04ncTKa 3arpA3HEHHON OBAPEHHOM COJIN.

4. Ilpr3HaKu XUMHUYECKUX PEaKIIUH.

5. IlpuroroBieHue pacTBOpa caxapa U OINPe/IeICHUEe MAaCCOBOU JI0JIM €0 B PacTBOPE.

Tema Ne7

PactBopenne. PacTtBopbl.CBolicTBa pacTBOPOB 3J1eKTPOJINTOB (104)

Pacmeopenue xax guzuxo-xumuueckuii npoyecc. Ilonsatue o ruyipatax u kpucramiorujaparax. Pactsopumocts. Kpubie pacTBOpuMOCTH
KaK MOJIEJb 3aBUCUMOCTH PACTBOPUMOCTH TBEPJBIX BEIIECTB OT TeEMIIEpaTyphl. HacklllleHHbIE, HEHACHIIIICHHBIE U IIEPECHILLICHHBIC
pacTBOPBI. 3HAYEHUE PACTBOPOB ISl PUPOBI U CETTBCKOTO XO35UCTBA.

Inexmpoaumuyeckas ouccoyuayusi. IlousaTue 00 AMEKTPOJUTHUECKON JUCCOIUALIUNA. DIEKTPOJIUTHI U HEINIEKTPOIUTHI. MexaHu3m
JIMCCOIMALINY DJIEKTPOJIUTOB C PA3JIMUHBIM TUIIOM XUMHUYECKOM CBsI3U. CTENEHb AIEKTPOIUTHYECKON ucconnanu. CuiabHbIE U ciadbie
3JIEKTPOJIUTHI.

OCHOBHBIE MOJIOKEHHS TEOPUHU IITECKTPOJIUTHUECKON JUCCOLMALINH.

NounHble ypaBHEHUS peakluid. Y CIOBHS IPOTEKAHUS PEAKIIMA 0OMEHA MEXy JIEKTPOIUTaAMHU IO KOHIIA B CBETE MOHHBIX
npeacrasiennii. Kimaccudukaiiyisi HOHOB U UX CBOMCTBA.

Kucnomul, ux knaccugpuxayus.

Kucnotel B cBeTe TeopHH 3JIeKTpOIUTHYECKOM aucconuaruu. Kinaccudukanus. [ucconnamnms KUCIOT U UX CBOKMCTBA B CBETE TCOPUU
AJIEKTPOJIMTUYECKON Auccouranu. MoJIEKyJIsIpHbIE U HOHHBIE YPABHEHUS PEAKLIMN KUCIOT. B3anMonencTBUE KUCIOT C METAJUIAMM.
DIIEKTPOXUMHUYECKUN PsiJT HAMIPSXKEHUI MeTauioB. BzauMoaeiicTBre KUCIOT C OKCHUIaMH METaJUIoB. B3anmoaeiicTBre KUcioT ¢
OCHOBAaHMSIMU — PEaKius HeUTpanu3anuu. BzaumoaeicTBue Kuciaor ¢ cossiMu. Vcnonap3oBanue TaOauIbl pACTBOPUMOCTH IS
XapaKTEPUCTUKA XUMUYECKUX CBOWCTB KUCIIOT.

OcHosanus, ux Kraccuguxkayusi,

OcHOBaHUs B CBETE TEOPUHM DJICKTPOJUTUUECKOM aucconuanuu. Kiaccuduxanus.J{ucconuaus OCHOBaHUM U UX CBOMCTBA B CBETE
TEOPUU DIICKTPOJIUTUUECCKON AUCCOMAIMU. B3anMOIeCTBME OCHOBAHUM C KUCIIOTAMU, KUCIIOTHBIMU OKCUJIAMHU U COJISIMMU.
Hcnonb3oBanue TabIUIIBI PACTBOPUMOCTH ISl XapaKTEPUCTUKU XUMUYECKUX CBOMCTB OCHOBaHUM. Pa3nojkeHne HepacTBOPUMBIX
OCHOBAaHUU IPU HAIPEBAHUMU.

Conu, ux knaccugpuxayusi.
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Conuv B CBETE TEOPUM INEKTPONTUYECKOM auccoumaumn. Knaccudmrkauma. CBOMCTBA Coelt B CBETE TEOPUMN 3/1EKTPOIUTUYECKON
Anccoumaumn. Bsaumogaenicteme conei ¢ MeTannamu, yC10BUs NPOTEKAHUA 3TUX PeaKL M.

B3aumogeiicTBue cosieii ¢ KUCIOTaMHU, OCHOBAaHUSAMHU U cOJsIMU. Vconb30BaHKe TaOIUIbl PACTBOPUMOCTH ISl XapaKTEPUCTUKU
XUMHUYECKUX CBOKCTB COJIEH.

O0600u1IeHue cBeieHni 00 OKCUAaX, UX KIacCU(UKAIMU U XUMUYECKHX CBOMCTBAX.

I'enemuueckas cesa3b MEX]y KJacCaMu HEOPTaHMYECKUX BEIIECTB.] eHeTHnYecKue psabl METAIIIOB U HEMETAJIOB.
Oxucnumenvro-eoccmanosumenbvhvie peakyuu. OKUCIUTENb U BOCCTAHOBUTENb, OKHCIIEHUE U BOCCTaHOBJIEHHE. COCTaBICHHE
YpaBHEHUHN OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUN METOJIOM IEKTPOHHOTO OalaHca.

CBolicTBa BENIECTB U3YUYECHHBIX KJIACCOB coeauHeHui B cBete OBP.

Cesoticmea npocmuix eeujecme — METAIUIOB U HEMETAIUIOB, KUCIIOT U COJIEH B CBETE MPECTABICHUN 00 OKUCIUTEIBHO-
BOCCTAHOBUTEIBHBIX MPOLIECCAX.

JemoncTpanum. VcribiTaHre BENIECTB U UX PACTBOPOB HA AJIEKTPONPOBOIHOCTD. [[BH>KEHUE OKPALIEHHBIX HOHOB B
ANEKTPUYECKOM T0JI€. 3aBUCUMOCTD AJIEKTPONPOBOJIHOCTH YKCYCHOM KUCIOTHI OT KOHIIEHTpaluu. B3auMoaelicTBue HuHKa ¢
cepou, consiHoM kucnoToi, xyopunom meau (I1). lopenne marunus. BzaumoaeiicTBue XJI0pHOH U CEPOBOAOPOTHON BOJBI.
JlabopaTtopHble onbITHI. 8. Peakiinu, XxapakTepHble JJI1 pAaCTBOPOB KHUCIJIOT (COSTHOM Win cepHoif). 9. Peakiuu, XxapakrepHbie s
pPacTBOPOB MienoueH (ruapokcuaoB Hatpust win kamus). 10. [Toxyuenue u cBoiicTBa HEPACTBOPUMOTO OCHOBAHUS, HAITPUMED
ruapokcuna meau (I1). 11. Peakiuu, xapaktepHble ajisi pacTBOPOB couieid (Hanmpumep, 1uist xaopuaa meau (II). 12. Peakiuw,
XapaKTepHbIE JJIs1 OCHOBHBIX OKCHJIOB (Hampumep, s okcuaa kanbius). 13. Peakiuu, XxapakTepHble 11 KHCTOTHBIX OKCHUIIOB
(HampumMmep, AJIsl YIJIEKUCIIOTO rasa).

Tema Ne8

IpakTukym Ne 2

CroiicTBa pacTBOPOB JIEKTPOJHUTOB (2 )

6. NoHHbIE peakium.

7. CBoiicTBa KHUCJIOT, OCHOBAHMI, OKCUJIOB U COJICH.
Tema Ne9

IopTpeTHas rajiepesi BeJJMKMX XUMHUKOB (1 )



10.IToBTOpenne MaTepuana 8 Kjacca — OCHOBHBIX MOHSITHI, 3aKOHOB M TE€OPHId Yepe3 3HAKOMCTBO C JKU3HbBIO U JIEATEIBHOCTHIO
YYEHBIX, OCYIIeCTBUBIIMNX UX OTKpbITHE: [Tapanensc, P. boitns, M.B.Jlomonocos, J[.M.Menaenees, N.A.KabnykoB, A.ABoraapo,
C.Appenuyc.

11.Pe3epBHoe Bpems - 14



Conep:xkanue (9xiacc)
(2 4 B HEmEMO; Bcero 68 u)
IloBTOpEeHHEe OCHOBHBIX BOIIPOCOB Kypca 8 Kiiacca ¥ BBeleHUue B Kypc 9 kiacca (6 4)
XapakTepucTrKa 3JIeMEHTA 0 €ro MoJI0KEeHUIo B nepuoanueckoit cucteme [1. I. Menneneera. CBoMCTBa OKCUJIOB, KUCJIOT, OCHOBAaHUM U
COJIEU B CBETE TEOPUU IIEKTPOIUTHUECKON TUCCOLMALIMYU U OKUCIIEHUA-BOCCTAHOBIICHHSI.
[ToHsiTHE O IEepeXxOIHBIX AneMeHTax. AM(oTepHOCTb. ['eHeTHUEeCKUI Psil MEPEXOIHOTO AIEMEHTA.
[leproanyeckuil 3aKOH ¥ IEPUOINYECKAs CHCTEMA XUMUYECKUX dieMeHToB J[. 1. Menneneesa.
Tema 1. Metasuibl (15 4)
ITonoxxenue meramnos B nepuoandeckon cucreme 1. M. Menaeneesa. Meramnyeckass KpUCTAIUIMNYECKAs] PELIETKA U METAITINYECKAs
XUMHUecKas cBs3b. OO1IMe pu3nuecKkre CBONCTBAa METAJUIOB. XUMHUUECKHE CBOMCTBA METAJUIOB KAK BOCCTAHOBUTEJIEH, a TAK)KE B CBETE
UX TMOJIOKEHUS B AIEKTPOXUMUYECKOM psy HapsbkeHUM MeTtaiioB. Koppo3us MeTaiioB u criocoObl 60pbObl ¢ Hell. CrutaBbl, UX
CBONMCTBA U 3HAYCHHUE.
Obwas xapaxmepucmuxa wenounvix memainos. Metamisl B mpupoje. O6mue cnocoos! ux noiayyenus. Crpoenue atoMoB. Lllenounsie
MeETaJulbl — MPOCTHIE BelleCTBa. BaxkHele coeIMHEeHUs EN0YHBIX METANIOB — OKCH/IbI, THAPOKCHIBI U COJH (XJIOPUIbI, KApOOHATHI,
CyJb(aThl, HUTPATHI), UX CBOMCTBA U MPUMEHEHUE B HAPOJHOM X03diicTBe. KanuitHbie ynoopeHus.
Obwas xapaxmepucmuka nemenmos 2nasgnou noozpynnul 11 epynnol. Ctpoenue atoMoB, [l{erouHo3emenbHbIe MeTalIbl — MPOCTHIC
BelllecTBA. BaxkHelillne coeIMHEHMS 11IET0YHO3EMEIIbHBIX METAIIIIOB — OKCHUJbI, TUAPOKCUBI U COJH (XJIOPHUAbI, KApOOHATHI, HUTPATHI,
cynbdarsl, pocdaTel), UX CBOMCTBA U MPUMEHEHHUE B HAPOJIHOM XO3SHCTBE.
Amomunuii. CTpoeHue atoma, GU3NYeCKUe U XUMUYECKHUE CBOMCTBA MPOCTOTO BeiecTBa. COeTMHEHUS aTIOMUHUS — OKCUJT U
TUAPOKCU, X aM(oTepHbIid XxapakTep. BaxHeilmue conu anromunus. [IpumeHenue anfoMuHus U €ro COeAMHEHUI.
Kenezo. Ctpoenue aroma, puznuecKre 1 XUMUYECKUE CBOWCTBA MPOCTOro BemiecTna. [ enetnueckue psiabl Feo+ u Fes+. Baxueimume conu
JKese3a. 3HaueHue XKelle3a U €ro COeAMHEHUI Il IPUPOJIbI M HAPOJIHOI'O XO35MCTBA.
JdeMoHcTpanuu.
OO0pa3ipbl MEeT0YHBIX U HIEJIOYHO3eMEIbHBIX MeTauioB. O0pasiibl criiaBoB. B3auMoneiicTBrue HaTpus, JINTUS U KAJIbLIUS C BOJIOH.
B3anmoseiicTBrUe HaTpus U Mar"usi ¢ KUCJI0poaoM. B3anmoaeiictBue MmetamioB ¢ HemeTauiamu. [lonyyenue rugpokcuioB xe-ne3a (I11) u
(H1).

NabopaTtopHbie onbITblI.



1. [Tonyyenue u B3auMoIeCTBUE TUAPOKCHIA IIMHKA C PACTBOPAMHM KUCIIOT U 1Ienodeit. 2. Paccmorpenne 00pasiioB METaIoB. 3.
B3auMozeiicTBue METaIOB ¢ pacTBOpaMU KHUCIIOT U cojieil. 4. O3HakomIleHHe ¢ 00pa3iiaMu MPUPOIHBIX COSAUHEHUN HATPUs, KAJIbIIHS,
ATIOMUHHUSA U pyaaMu xkene3a. 5. KauectBeHHble peaknnu Ha HOHBbI Fez+ u Fes+.
Tema 2 IlpakTukym CBoiicTBa MeTAJUIOB M UX coequHeHuH (3 4.)
[Tpaktuaeckas padoraNel OcyiecTBieHre ENOYKA XUMHUECKUX MPEBPAIICHUN METAIIIIOB
[Ipaktruueckas padora No2 IlonyueHue u cBOMCTBA COEAMHEHUI METAIIIOB
[Ipaktrueckas padora Ne3 Pernienue 3kciepuMeHTaIbHbBIX 33724
Tema 3. Hemerasinl (23 4)
OO11as XxapakTepuCcTUKa HEMETAJIOB: TIOJI0KEHUE B IEPUOIUUECKON CUCTEME, OCOOCHHOCTH CTPOCHUS aTOMOB,
ANIEKTpoOTpHULATENBHOCTD (D0) Kak Mepa «HeMeTaluInuHoCTHY, psag 0. Kpucraminyeckoe cTpoeHne HEMETAUIOB — MPOCTHIX BEILIECTB.
Amnnorponus. Pu3ndeckue CBOMCTBAa HeMeTauIoB. OTHOCUTEIBHOCTD MOHATHS «METAIID) — «HEMETAILID.
Obwas xapakmepucmuxa 2anoeernog. Ctpoenne aToMoB. IIpocTbie BeliecTBa 1 OCHOBHBIE COEIMHEHUS TaJIOTEHOB, UX cBolcTBa. KpaTkue
CBEICHUS 0 XJIope, Opome, PpTope u Hoxe. IlpuMeHeHne rajJoreHoB U UX COEAMHEHUI B HAPOJIHOM XO035HCTBE.
Cepa. Ctpoenue aroma, aJJIOTPOIUs, CBOMCTBA U MpUMEHEHHE pomOndeckoit cepbl. Oxcunl cepsl (IV u VI), ux nmonyyenue, cBoiicTBa u
npumeHeHue. CepHas KHCIIOTa U €€ COJIM, UX IPUMEHEHUE B HAPOAHOM X03sicTBe. [IpOM3BOACTBO CEPHOM KHCIIOTBHI.
A3ot1. CTpoeHHE aToOMa U MOJIEKYJIbI, CBOMCTBA MMPOCTOr0 BellecTBAa. AMMMAK, CTPOEHUE, CBOMCTBA, MOJlydeHue U mpuMeHenue. Conu
aMMOHUS, UX cBoricTBa U npuMeHenue. Oxcunpl azota (II) u (IV). A3oTHas kucnoTa, ee cBOMCTBA U MpuMeHeHue. HuTpatel 1 HUTPUTHI,
npo0semMa uX CoAepKaHus B CEbCKOXO03IMCTBEHHON MPOYKIUU. A30THBIE YI0OpEHUSI.
®docdop. CtpoeHue aToma, alIOTpONusi, CBOMCTBa Oesioro u kpacHoro docdopa, ux npumeHenre. OCHOBHBIE COSAMHEHUS: OKCHUJT
dbochopa (V) u oprodhochopnas kucnota, pocharsl. DochopHbie YI00pEeHHUS.
VYraepoa. CtpoeHue aToMa, allloTponus, cBoiicTBa Moaudukanuii, npumeHenue. Oxcuael yriaeposaa (II) u (IV), ux croiictsa u
npuMmeHenue. KapOoHaThl: KaJabIUT, COJa, MOTAIl, UX 3HaU€HUE B MPUPOJIE U KU3HU YETIOBEKA.
Kpemnuii. CtpoeHne atoma, KpUCTAJUIMYECKU KPEMHUM, €ro cBoicTBa U npuMeHeHue. Okcua kpemuus (IV), ero npupoiabie
pa3zHOBUAHOCTU. CHIIMKATHI. 3HAUEHUE COCIMHEHUN KPEMHUS B )KUBOM U HEXUBOU nipupoe. [[oHsITHE 0 CHIIMKATHON MPOMBIILIEHHOCTH.
JleMoHCcTpanuu.

O6pa3subl raoreHoB — NPOCTbIX BelecTs. B3anmopencrame ranoreHoB € HaTpMeM, antoMUHMEM. BbiTecHeHne xnopom bpoma

WA Moaa 13 pacTBOPOB UX cosien. B3anmogaencTeme cepbl C METANNAMM, BOAOPOAOM M KUucaopoaom. Bsanmopgeicrteme



KOHILICHTPUPOBAHHOM a30THOM KHMCIJIOTHI ¢ MeAbI0. [lormonienue yrieM pacTBOPEHHBIX BEIIECTB WIIM I'a30B. BOCCTAHOBIEHUE MEU U3 €€
okcuaa yriaem. O0pasiisl IPUPOIHBIX COSTUHEHHM XJ10pa, cepbl, pocdopa, yriepona, kpemaus. O0pa3iibpl BRXXHEHIITUX JIsI HAPOTHOTO
X0351UCTBA CyNb(PaToB, HUTPATOB, KapOOHATOB, ochaToB. OOpa3ibl CTEKIIA, KEPAMUKH, LIEMEHTA.
JlabopaTopHbIe ONbITHI.
6. KauectBeHHble peakiiuu Ha XJIOpHUA-, CyJib(aT-, KapOoHAT-UOHKI. 7. Pacrio3HaBanue coseit ammonus. 8. O3HaKOMIIEHUE C TPUPOIHBIMU
cunukaramu. 9. O3HaKOMJIEHUE C TPOAYKIMEN CUITMKATHON poMbIlIeHHOCTH. 10. [Tomydyenune yriaekucnoro ra3a u ero pacno3HaBaHue.
Tema 4. IIpakTukym Ne 2.
«ITonyyeHue, CBOICTBA M PACIIO3HABAHUE HEOPTraHUYECKUX BelecTB» (3 1)
[Ipaktruueckas padora Ne4 Pemienue skcnepuMeHTaNIbHBIX 3a4a4 1o Teme [lonrpynmna kuciopoaa
[TpakTuyeckas padorta Ne5 Perienue skcnepuMeHTaNIbHBIX 3a/1a4 1o TeMe [loarpymnma azoTta u yriaeposa.
[Ipaktuueckas padora Ne 6 Ilonyuenue, coOupaHue U pacro3HaBaHUE Ta30B
Tema 5. Oprannyeckue coequnenus (11 4)
BemiecTBa oprannyeckrie 1 HEOPraHM4eCKre, OTHOCUTENIbHOCTh 3TOr0 MOHATUA. [IpuurHBI MHOTO0Opa3Hsl yIiIepOAHbIX COETUHEHU.
Teopus cTpoeHHs opraHndeckux coennHenu A. M. byrneposa.
Ankanbl. CTpoeHue MosieKyJibl MeTaHa. [loHsTue o romonoruueckom psife. MizoMepus yriepoaHoro ckenera. XuMUYECKUE CBOKMCTBA
AJIKAHOB: PEaKLUs FOPEHNUs,3aMELICHMS, PA3JIOKEHU U n3omepu3anuu. I Ipumenenne meraHa.
AJKeHBI. DTUJIEH KaK POJIOHAYaIbHUK TOMOJIOTHYECKOTO Ppsijia alKeHOB. J[BOiHAas CBsA3b B MOJIEKYJE 3THiIeHa. CBOMCTBA 3THIICHA!
peaxkuuu npucoeIMHeHus (BoJopo/ia, rajJoreHa, raloreHoBOI0po/ia, Bo/ibl) U okucieHus. [lonarue o nmpeneiabHbIX OJHOATOMHBIX
CIIUPTax Ha IPUMEpPE ITAHOJA U IByXaTOMHBIX — Ha MPUMEPE ITUIICHIIIUKOJA. TpexaToOMHbIN cIUPT — TIIULEpHH. Peakiun
MOJIMMEpHU3aLUM 3TUiIeHa. [1oMaTHIIeH U ero 3Ha4eHue.
Ankunsbl. AnietuneH. TpoliHas cBA3b B MOJIEKYJIE aneThiieHa. [[pumeHenne alieTuieHa Ha OCHOBE CBOMCTB: PEAKIIMS TOPEHUS,
MPUCOEIMHEHHUSI XJIOPOBOIOPO/Ia U NalibHENIIAsl OJIMMEpPHU3aliksl B TOJMBUHWIXJIOPU, peakuus rufparauuu aueruieHa. [lonsrue o6
anbAEruAax Ha MPUMEPE YKCYCHOTO albAEruaa.
Oxucrienue anpaeruja B KUcioTy. OJHOOCHOBHBIE TpeieTbHbIe KapOOHOBBIE KUCIOTHI Ha MPUMEpE YKCYCHOM KHUCIIOThI. Ee cBolicTBa 1
MIpUMEHEHUE.

Peakumnu aTepudPuKaumm n NOHATUE O CNOXKHbIX 3bMpax. MUpbl Kak CNOXKHbIE 3PUPbI TNLLEPUHA U XKUPHbIX KUCNOT.

[TonsiTne 006 aMUHOKUCITIOTaX Kak aM()OTEPHBIX OPTaHMYECKUX BellecTBax. Peakiuy mommkoHaeHcauu. beiaku, ux ctpoeHue u
OuosoTUYeCcKas poJib.



[Tonsatue 00 yrineBonax. ['1oko3a, ee cBoiicTBa 1 3HaueHue. Kpaxman u 1eitoio3a, ux 0uojorunyeckas polib.

JleMoHcTpanum.

Mopenu MoJIeKyJl ME€TaHa U APYTUX YriIeBOAOPO10B. BzauMoaeiicTBue 3TusieHa ¢ OpoMHOM BOJION M pacTBOPOM MEpMaHraHaTa Kajusl.
[Toyyenue aneTmiena kapOUIHBIM clIOCOO0M U ero ropenue. O0pasipl 3TaHOIIA, STUICHTITUKOIS U riauleprHa. OKUCIeHHE YKCYCHON
KucnoThl. [lonydenune ykcycHo-3Tri10BOTO 3dupa. OmbuieHue xupa. JlokazarenbCcTBO HAMUUUS (PYHKIIMOHAIBHBIX TPYIIN B paCTBOPax
amuHoKucIoT. [{BeTHbIE peakiuu OenkoB. B3anmoelcTBre rII0K03bl ¢ aMMUAYHBIM PACTBOPOM OKcHJia cepedpa. [ 'uaponus riroko3sl U
KpaxMalia.

JlaGopaTopHbIe ONBITHI.

11. M3roroBiienne Mojiesie MOJIEKyYJ yriieBogopo1oB. 12. CrolictBa riuuepuna. 13.B3auMoieiicTBHE TIIFOKO3bI ¢ TUAPOKCUAOM MEIH
(IT). 14.B3zaumoneiicTBrE Kpaxmaina ¢ HOJIOM.

Tema 6 O0001IeHHE 3HAHNH 32 KYPC OCHOBHOM IIKOJIbI (7 4.)

Ilepnommyeckas cucrema u nepuoanueckuit 3axoH .M. Menneneesa.

THUIBI XUMUYECKUX CBI3€M U KPUCTAJUIMYECKUX PEMIETOK.

Knaccudukanus XuMUYeCKUX peaKuu.

OCHOBHBIE KJ1aCChl HEOPTAHUYECKUX BEILECTB.



TemaTnueckoe IJIAHUPOBAHUE 8 kiace

Tema ypoka

JlaGoparopHas paboTa

[TpakTrueckas pabota

Tema 1. IlepBoHayanbHbie XuMu4eckue nOHITHS(124.)

Tema 2. AToMbl XUMHYECKHUX 31eMeHTOB (104.)

Tema 3. IIpocTtrie BemecTBa (64.)

Tewma 4. Coenunenus XuMudeckux 3aeMeHToB (114.) 1
Tema 5. I3meHeHus, mpoucxoasuiye ¢ BemecTsaMu(9 ) 1
Tema 6. [Tpaktukym Ne 1 5
Tema 7. PactBopenue. PactBopsl. CBolicTBa pacTBOPOB 1
anexTpoauToB (104)
Tema 8. ITpaktukym (24.) 2
Tema 9. [lopTpeTHas ranepes BEIMKUX XUMUKOB(14.)
3 7




TemaTnueckoe IJIAHUPOBAHUE 9 kaacce

Tema ypoka

JlabopaTopHas pabota

[TpakTrueckas pabota

[ToBTOpEHNE OCHOBHBIX BOIIPOCOB Kypca 8 Kiacca u
BBejIcHUE B Kypc 9 kiacca (6 )

Mertamiel (15 4) 5

[Ipaktukym CBOMCTBa METAJIOB U UX COeAUHEHUH (3 4.) 3
Hemetambt (23 u) 5

IIpaktukym Ne 2. «Ilomydenue, cBoricTBa U 3
pacrio3HaBaHHE HEOPraHUYECKUX BEIECTBY (3 4)

O06o0061eHne 3HaHUH 32 KypC OCHOBHOM MIKOJIBI (7 4.) 4




