PACCMOTPEHO COIrACoOBAHO

Ha nefjarormyeckom < /I » 024 .
COBeTe LWKO/bI 3aMm. jarpektoba no YBP
MpoTokon Ne 10T
26.08.2024r.

MPOrPAMMA JOTMOJTHUNTENBHOIO
OBPA3OBAHUHA
MO XMW (8-9 KJTACCHbI)
Ha 2024 - 2029 y4ebHble rogbl

«Toyka PocTa»

[Mporpammy coctaBuna
NMoHomapeBa H.M.
yunuTenb Xumumn

2024 .



IIporpamma nonosiHuTeIbHOr0 00pazoBanus no xumuu MKOY «OOII Ne 2 cr.
HUcnpaBHoi» 1 8—9 KjaccoB ¢ UCNOJb30BaHUEM 000pyAoBaHus HeHTpa «Touka pocray

Ha 06aze mnentpa «Touka pocray MKOY «OOII Ne 2 ct. UcnpaBHoii» obecniednBaercs
peanmzanusi  00Opa30BaTENBHBIX MPOrPAMM E€CTECTBEHHO - HAYyYHOW H  TEXHOJOTHYECKOM
HaIpPaBJICHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBUH C TPEOOBAHMSIMH 3aKOHOJATEIBCTBA B cdepe
oOpa3oBaHus U ¢ y4€TOM perxoMeHaanuii denepaibHOTO oreparopa yueOHOTro mpeaMera « X UMHUS.

OO6pazoBarenpHas MporpaMMa Mo3BOJISIET HHTETPUPOBATH PEaTU3yeMbI€ TTOAX0/IbI, CTPYKTYPY
U COJIep’KaHUe MPU OpraHm3anuu oOydeHust xuMuu B 8-9 Kiaccax, BRICTPOSHHOM Ha 0ase Jro0oro
W3 JIOCTYIHBIX y4eOHO-MeToInuecKux KomiiekcoB (YMK).

Ucnonw3oBanne obopynoBanus «Touka pocta» mnpu peanuzauuu ganHor OIl mosossieT
CO3/aTh YCIOBUS:

*JIJIS1 PACIIMPEHUSI COJIEPKAHMS MIKOJIBHOTO XUMHUYECKOTO 00pa30BaHUs;

]I TIOBBIIICHUS] TIO3HABATEIBLHON AKTUBHOCTH OOYYAIOIIMXCA B €CTECTBEHHO - HAYYHOU
obnacru;

oIl Pa3BUTHS JIMYHOCTH peOEHKAa B Tpoliecce OOY4YeHHsS XMMHH, €ro CIOCOOHOCTEH,
(dhopMupOBaHUS U YAOBJIETBOPEHHUS COIMATBLHO 3HAYMMBIX HHTEPECOB U MOTPEOHOCTEH;

eIt paboThl C OJAPEHHBIMHU IIKOJbHUKAMH, OpPraHU3aIllMM WX pPa3BUTHS B Pa3ITHUYHBIX
obacTsax o0pa3oBaTeNbHOMN, TBOPUYECKON JACATEIHHOCTH.

[InanupyemMbie pe3ybTaThl OCBOCHUS yUEOHOTO TIpeiMeTa « XUMUsD)

C OMHMCAaHUEM YHUBEPCATbHBIX YYEOHBIX ICUCTBUH, AOCTUTAEMBIX 00YJIArOITUMUCS

JINYHOCTHBIE PE3YJILTATHI

OO0yyaromuiics MoJIy4uT BO3MOKHOCTH JUIsl (POPMHUPOBAHUS CIETYIOIUX JTUYHOCTHBIX

YV I:

*OIpeielieHle MOTUBAIIMU U3ydeHHs yueOHOTO MaTepuaa;

*OLIEHMBAHUE YCBAaMBAaEMOIo y4eOHOIro maTepuana, UCXOJS M3 COLUATIbHBIX U JIMYHOCTHBIX
IIEHHOCTEH;

*[IOBBIIIEHHE CBOET0 00pa30BaTEIbHOIO YPOBHS M YPOBHA TOTOBHOCTH K H3YUEHHUIO
OCHOBHBIX UCTOPHYECKHUX COOBITUM, CBI3aHHBIX C Pa3BUTHEM XHUMHH U OOIIECTBA;

*3HaHUE MPABUJI TOBEJCHUSI B UpE3BbIUaHBIX CUTYAIUX;

*OLIEHUBAHUE COLMATBHON 3HAYMMOCTH MpoeCcCHii, CBSI3aHHBIX C XUMHUEH;

*BJIaJICHHE TMpaBWIaMH Oe30macHoro oOpalleHuss C XUMHUYECKMMHU BEIIECTBAMH U
00opynoBaHUEM, POSBICHUE SKOJIOTHUECKOH KYIbTYpBHI.

MetanpeamMeTHble Pe3yabTaThl

PeryasiTuBHbIE

OOyyvaromuiics MOJYYUT BO3MOXKHOCTH Ui (OPMHUPOBAHUS CIEAYIOIIUX PETYIATUBHBIX
YV

* IIeNienoJiaraHue, BKJIIOYas IOCTAHOBKY HOBBIX IieNiel, MpeoOpa3oBaHHe MPAKTUYECKOM
3a/laud B I03HABATEJbHYIO, CAMOCTOSITENIbHBIN aHANM3 YCIOBHH MOCTIKEHUS IIeNid, Ha OCHOBE
yu€Ta BBIJICJICHHBIX YUHUTEIEM OPUEHTHUPOB JCHCTBHS B HOBOM Y4eOHOM MaTepuae;

*IJTAHUPOBAHUE MYTU JOCTHXKECHUS LIETIeH;

*YCTaHOBJICHHUE I1I€JIEBBIX MIPUOPUTETOB, BHIJCICHUE AIbTEPHATUBHBIX CIIOCOO0B JAOCTHKECHHUS
1eJIn ¥ BBIOOP Haunboee 3¢ peKTUBHOIO Crocoba;

*YMEHHE CAMOCTOSTENILHO KOHTPOJIMPOBATH CBOE BPeMsI M YIPABISATh UM;

*yMEHHE MPUHUMATh PEIIeHHs B MPOOIEMHON CUTYaIlUH;

*[I0CTAHOBKA y4eOHBIX 3a]]a4, COCTaBJICHUE TUIaHA U TIOCIIeI0BATEIILHOCTH JICHCTBUM;

*Opranuzainus pabo4ero Mecra mpu BHIMOIHEHUH XUMHYECKOTO IKCIIEPUMEHTA;

*[IPOTHO3MPOBAHUE PE3YIbTATOB 00YyUEHUS, OIICHHBAHNE YCBOEHHOTO MaTepHana, OleHKa

KauecTBa M YpPOBHS TONYYCHHBIX 3HAHUN, KOPPEKIUS IUJIaHAa W crocoba NeHCTBUS Tpu
HEO0OXO0TUMOCTH.

Ilo3HaBaTebHbIE

OOyyJaromuiics MOJYYUT BO3MOXKHOCTH i (DOPMUPOBAHHS CIEAYIOIIUX IMO3HABATEIbHBIX
YVII:

*[IOMCK U BbIJIeJICHHE UH(popMannu;




*aHaNN3 YCIOBUH M TpeOOBaHMU 3ajauu, BHIOOP, COMOCTaBJIEHHE U OOOCHOBaHHE CIOCO0a
peleHus 3a/1a9u;

*BBI0OD Hanbosee 3PPEeKTUBHBIX CIIOCOOOB pElICHHS 33Jaul B 3aBUCIMOCTH OT KOHKPETHBIX
YCIIOBHI;

*BBIJBIDKEHUE U 000CHOBAHUE TUTIOTE3BI, BEIOOP CII0C00a €€ MPOBEPKH;

*CaMOCTOSITETILHOE CO3JaHUE AITOPUTMA JIEATEILHOCTH MIPU PELICHUN MPOOJIEM TBOPUYECKOTO
Y TIOUCKOBOTO XapakKTepa;

*YMEHHUS XapaKTepPU30BaTh BEIIECTBA 10 COCTAaBY, CTPOSHHUIO U CBOWCTBAM;

*ONUCHIBAHUE CBOWMCTB: TBEPIBIX, JKUIKUX, Ta3000pa3HBIX BEIIECTB, BBIICICHUE HX
CYIIECTBEHHBIX MTPU3HAKOB;

*1300pakKeHNE COCTAaBA MPOCTEHIINX BEIIECTB C TIOMOIIBI0 XUMHUUECKUX (POPMYI M CYIITHOCTH
XUMUYECKHUX PEaKIUi ¢ MOMOIIBI0 XUMUYECKUX YPaBHEHHIA,

*[IpoBeicHNE HAONIOACHUN, ONTMCaHNE TIPU3HAKOB M YCJIIOBUM TEUEHUS! XMMHUYECKUX pPEeaKIui,
BBITIOJTHEHHE XHMHYECKOTO OKCIIEPUMEHTa, BBIBOJBI Ha OCHOBE aHalM3a HAOIMIOJCHUH 3a
OKCTIEPUMEHTOM, peIIeHWe 3ajad, NOJy4YeHHEe XUMHUYECKOW WH(pOpMamu W3 pa3InyHbIX
HCTOYHUKOB;

*YMEHHE OPTaHU30BBIBAThH HCCIIEIOBAHNE C IENBIO TIPOBEPKU TUTIOTE3;

*YMEHHE JIeNaTh yMO3aKIIOUeHHs (MHAYKTHBHOE ¥ 10 aHAJIOTHUH) U BHIBOJIBI,

*yMEHHE OOBEKTHBHO OI[CHHBATh MHPOPMAITUIO O BEIIECTBAX M XMMHUYECKHX IpOIIeccaXx,

KPUTHYECKH OTHOCHTBHCS K TICEBJIOHAYYHOW WHPOPMAIIHH.

KoMMyHMKATHBHbBIE

OOyyaromuiics MOJIy4UuT BO3MOKHOCTD Ul (POPMHPOBAHUS CIEAYIOUIMX KOMMYHHUKATUBHBIX
VYA

*[TOJTHOE U TOYHOE BBIPAYKCHNE CBOMX MBICIIEH B COOTBETCTBHH C 33a4aMH U YCIOBHUSIMH

KOMMYHUKAINH;

*aJICKBaTHOE HCIOJIb30BAHUE PEUYEBBIX CPEACTB Ul Y4acTHs B JTUCKYCCHMM M apryMEHTalluu
CBOEH MO3MILIMHU, YMEHHUE NPEJICTABIIATh KOHKPETHOE COAEPIKaHUE C COOOLIEHUEM €ro B TMCbMEHHOU
U YCTHOU (opMme, ONpeeICHHE CIOoCOO0B B3aUMOJCHCTBHUS, COTPYIHUYECTBO B TIOWCKE M cOope
nHpopMmaIuu;

*OTpeJIeIICHUE CITIOCOO0B B3aUMOICHCTBHS, COTPYIHHYECTBO B IMOMCKE U cOope nHbOpMaIuH,
yyacTHe B JMajore, IUIAaHUPOBaHME OOLIMX CIOCOOOB PAa0OTHI, IMPOSBICHUE YBAXKUTEIBHOTO
OTHOILLIEHMS K IPYIMM y4dallluMCs;

*OIIMCAHUE COJEP)KAHUS BBINOJIHAEMBIX JEHCTBUH C LEJIBbIO OPUEHTUPOBKU B INPEIMETHO-
IIPAKTUYECKOHN AEATEIbHOCTH;

*YMEHHUSl YYUTBIBATh PAa3HbIC MHEHUS U CTPEMMTHCS K KOOPJAMHALMH Pa3IM4YHBIX MO3UIMI B
COTPYIHUYECTBE;

*(opmynupoBaTh COOCTBEHHOE MHEHHE U MO3ULUI0, apIYMEHTUPOBATh U KOOPAUHUPOBATH €€
C MO3UIMAMHU NapTHEPOB B COTPYAHUYECTBE NpHU BbIpaOOTKE OOIIEro pelieHHus B COBMECTHOM
NeATebHOCTH;

*OCYIIECTBIIATh B3aUMHBIH KOHTPOJb M OKa3blBaTb B COTPYAHHYECTBE HEOOXOIUMYIO
B3aMMOIIOMOIIIb;

*[IJJAHUPOBATh OOIIME CIOCOOBI PabOTHI; OCYLIECTBIATh KOHTPOJIb, KOPPEKIUIO, OLEHKY
nelcTBUi mapTHEPa, yMETh YOeX1aTh;

*HCII0JIb30BaTh aJIeKBAaTHBIE S3BIKOBBIE CPEICTBA JUIsl OTOOPAaXKEHHsI CBOUX UYBCTB, MBICIEH,
MOTHBOB M TNOTpeOHOCTEH; oToOpaxkaTb B pedn (OmucaHue, OOBSCHEHHE) COJIepKaHHE
COBEpILAEMbIX JIeHCTBHH, Kak B (hopMe TI'pOMKOH COLMaIM3UPOBAHHOW peun, Tak U B (opme
BHYTpEHHEH peuu;

*pa3BHUBaTh KOMMYHHMKATUBHYIO KOMIIETEHIIMIO, UCTIOJIB3Ys CPEJCTBA YCTHOW M MHCbMEHHOU
KOMMYHHKAIMH MIPU paboTe ¢ TEKCTaMU ydeOHHKA U IOTIOJHUTEIBHOMN TUTepaTypoii,

CIPAaBOYHBIMU TaOJIMIIAMHU, TPOSIBIATH FOTOBHOCTh K YBAKEHHIO MHOM TOUKH 3pEHUs IMpH
00CYX/IeHUH Pe3yIbTaTOB BHIIOJHEHHOW PaOOTHI.

IIpeaMeTHble pe3yabTaThl

OOyuaromuiicss Hay49uTCs:

*[IPUMEHATH OCHOBHBIE METO/Ibl TIO3HAHUS: HAOJIOZICHNE, U3MEPEHHE, IKCTIEPUMEHT;




*ONUCHIBATh CBOWCTBA TBEPABIX, JKUIKUX, Ta3000pa3HBIX BEIIECTB, BBIICISIS UX
CYILECTBEHHBIE NMPU3HAKH;

*paCKpbIBATh CMBICI 3aKOHA COXPAHEHMS MacChl BEIIECTB, aTOMHO-MOJICKYJISIPHOM TEOpHUU;

*pa3nU4aTh XUMUYCCKHE U (PU3UUECKHE SIBIICHUS, HA3bIBATh IPU3HAKU U YCIIOBUS MPOTECKAHMS
XUMHUYECKUX PEAKIIUI;

*co0JIrOIaTh TIpaBmiia 6€30MacCHOM PabOTHI IPH MTPOBEICHUU OIBITOB;

*I10JIb30BATHCS JIAOOPATOPHBIM 000PYIOBAHUEM H ITOCYIOIH;

*[10JIy4aTh, COOMPATh ra3000pa3HbIC BEIIECTBA U PACIIO3HABATH UX;

*XapaKTepU30BaTh PU3UICCKHE H XMMHUYCCKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAaHUUYECKUX
COCIMHEHUH, MPOBOJIUTH OTMBITHI, MOJITBEPKIAIONINE XUMUUYECKUE CBOWCTBA M3YYEHHBIX KJIACCOB
HEOPraHUYECKHUX BEIECTB;

*paCKpBIBATh CMBICI TIOHSTHUS «PACTBOPY, BBHIYUCIIATH MACCOBYIO JIOJIFO PACTBOPEHHOTO

BEIIECTBA B PACTBOPE, TOTOBUTH PACTBOPHI C ONPEACIEHHON MaCCOBOM J10JI€H paCTBOPEHHOTO
BEIIIECTBA;

*XapaKTepU30BaTh 3aBUCUMOCTh (DU3UYECKUX CBOMCTB BEIIECTB OT TUIA KPUCTATUTMYECKOMN
PEMIETKH, OTIPECIIATh BUJT XMMUYCSCKOU CBSI3U B HEOPTAHUIECCKUX COCTUHEHUSX;

*pacKpbIBaTh OCHOBHBIC MOJIOKEHUSI TEOPUHU DIEKTPOITUTHUECCKON JTUCCOLMAIINH, COCTABIISITh
YpPaBHEHUS DSJIEKTPOJUTHYECKOW JUCCOLMAIUUA KHUCIOT, IIEJIOYEH, COJIed M pPEeakuid HOHHOTO
oOMeHa;

*pacKpbIBaTh  CYIIHOCTh  OKHCJIUTEIHHO-BOCCTAHOBUTEIBHBIX  PEAKIUN,  ONPEACNATh
OKUCITUTEh M BOCCTAHOBHUTENb, COCTABJISThH YPAaBHEHHSI OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peaKkumii;

*Ha3bIBaTh (PAKTOPHI, BIMSIONIHNE HA CKOPOCTh XUMUYECKON PEaKIInU;

*XapaKTepU30BaTh B3aUMOCBS3h MEXKIY COCTAaBOM, CTPOCHHEM M CBOMCTBAMH HEMETAJIJIOB U
METaJJIOB;

*IIPOBOJIUTH OTIBITHI MO MOJYYEHUIO U U3YUYEHUIO XUMUYECKIX CBOMCTB Pa3IMYHbIX BEILIECTB;

*rpaMOTHO OOpaIIaThCsl ¢ BEUIECTBAMH B MOBCEAHEBHOM KU3HU.

Ooyyaromuiicst MOJYYUT BO3MOKHOCTh HAYYUTHCH:

*BBIJIBUTaTh U MPOBEPATH HKCIEPUMEHTAIbHO TUMOTE3bl O XUMUYECKMX CBOWCTBAxX BELIECTB
Ha OCHOBE UX COCTaBa U CTPOEHUS, UX CIIOCOOHOCTH BCTYNAaTh B XUMUUYECKUE PEAKIIMH, O XapaKTepe
U IPOAYKTaX Pa3IUYHbIX XUMHUUYECKUX PEaKIIHii;

*XapaKTepU30BaTh BELIECTBA 10 COCTABY, CTPOCHHIO M CBOMCTBAM, YCTAaHABJIUBATH IPUYMHHO-
CJIEJICTBEHHBIE CBA3M MEKIY JaHHBIMHU XapaKTepUCTUKAMU BELIECTBA;

*COCTaBJISTh MOJICKYJSIPHBIE M TOJHBIE HOHHBIE YpPaBHEHHUS MO COKPAIIEHHBIM HOHHBIM
YpaBHEHUSM;

*IIPOTHO3UPOBATH CIOCOOHOCTh BelIECTBa HPOSIBISATH OKHUCIIUTEIbHBIC WIH
BOCCTaHOBUTEIbHBIE CBOMCTBA C YUETOM CTENEHEH OKUCICHHS 3JIEMEHTOB, BXOISIINX B €r0 COCTaB;

*BBIIBUTATh M MPOBEPATH SKCIEPUMEHTAIBFHO THUIOTE3bl O pe3ylbTaTaX BO3ACHCTBUS
pa3nu4HbIX (PAaKTOPOB HA U3MEHEHUE CKOPOCTU XUMHUUYECKOM peakiuu;

*HCIIOJIB30BaTh MPUOOPETEHHBIE 3HAHUS JUIS JKOJOTUYECKHM TI'PAMOTHOTO TOBEICHHUS B
OKpY’Karole cpefe;

*HCIIOJIB30BaTh MPHUOOPETEHHBIC KIIOYEBbIE KOMIIETEHIIMU TPH BBINOJHEHUH MPOEKTOB H
pelieHn y4eOHO-UCCIeIOBATENILCKUX 3a7ady 10 M3YyYEHHUIO CBOMCTB, CIIOCOOOB TMOJMYYECHHS H
pacrno3HaBaHUs BEIIECTB;

*00BEKTHUBHO OIIEHUBATh HHPOPMAIIHIO O BEIIECTBAX U XUMUYECKHUX MpOIleccax;

*0CO3HABATh 3HAUYEHUE TEOPETHUECKUX 3HAHUU MO XUMHUH JAJS MPAKTUUYECKOU NIESTEIbHOCTU
YeloBeKa;

*C03/1aBaTh MOJICTIM U CXEMBI JJIsl PelIeHHs Y4eOHBIX U MIO3HABATEIbHBIX 337a4; TOHUMATh

HEOOXOUMOCTh  COONIOACHUS TpENNuCaHuil, TMpemiaraéMblX B  HMHCTPYKLIHUAX IO
WCIOJIb30BAHUIO JIEKAPCTB, CPEICTB OBITOBOM XUMHHU U JP.




AHHOTANUSA
AHHOTanus K pado4eii nporpamMme 1o xumun 8 Kiacc.

HopmaTtuBHasn 0a3a

Paboyas mporpamma cocTaBjieHa Ha OCHOBE:

1. ®enepanpHOro 3aKkoHa Poccuiickoit @eneparuu ot 29 nexadbps 2012 r. Ne 279-@3 «O6
oOpaszoBanun B Poccuiickoit @enepaum».

2. Ilpukaza MunuctepctBa oOpazoBanus u Hayku PO ot 17 nexabps 2010 r Nel897 «O6
YTBEPKIAEHUU (heZiepabHOrO rOCyJapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAapTa OCHOBHOIO 00ILEro
o0Opa3oBaHU.

3. Ipukaza MunucrepcTBa obpazoBanust u Hayku PD ot 31.12.2015 r. Ne1577 «O BHeceHHH
M3MEHEHH B (efepalbHBId TOCyIapCTBEHHBIH 00pa30BaTENbHBIA CTAaHAAPT OCHOBHOTO OOIIEro
o0Opa3oBaHus, yTBEPKAEHHBIN npuka3zoM Munucrepctsa oOpa3zoBanus u Hayku P® ot 17 nexabps
2010r. Ne1897».

4. Ilpukaza MunucrepctBa oOpasoBanust W Hayku P® ot 17.05.2012r. Ne413 «O6
YTBEPXKIACHUH  (eAepalbHOIO TOCYJapCTBEHHOr0 00pa3oBaTEIbHOTO  CTaHAApTa CpeIHEro
(mosmmHorO) oOOmIero oOpa3oBanus (¢ u3MeHeHusMu oT 29.06.2017r., mpukaz MuHucTepcTBa
oOpazoBaHus 1 Hayku PO Ne 613).

5. llpukaza MunucrepctBa mnpocBemenus P® ot 8§ mas 2019 r. N 233 “O BHeceHum
W3MEHEHWH B (efepalbHBId IepeueHbh YJYEOHHKOB, PEKOMEHIYEMBIX K HCIIOJF30BAHUIO TIPU
peaiv3allii  MMEIOUIUX TOCYJapCTBEHHYI  aKKpEAUTallUI0  00pa3oBaTelbHBIX  MPOrPAMM
Ha4yaJIbHOTO OOIIEro, OCHOBHOTO O0O0IIero, cpeaHero ooOmero o0pa3oBaHUs, YTBEPKICHHBIN
npukazoM MunucrepcTBa npocseleHust Poccuiickoit denepannu ot 28 nexadbps 2018 r. N 345”7

6. Pabouas mporpamma y4eOHOTO Kypca  paspaborana Ha ocHoBe DPI'OC BTOpOTO
MOKOJICHUs, Ha 0a3e aBTOPCKOW mporpammbl kKypca xumun it 8-9 kmaccos I'.E.Pymutuca u ©.I'.
denpamana

7. OcHOBHOM 00pa30BaTEIBLHOM MPOTPaMMbl OCHOBHOTO ob1iero oopazosanus MbOY «OOIIl
Neo 2 cr. UcipaBHO#»

8. Yuebnoro mmana MbOY «OOII Ne 2 ct. UcnipaBHO#»

Leap Kypca: BoopyxeHHEe OOy4arONIMXCS OCHOBAMH XMMHMUYECKHUX 3HAHUN, HEOOXOAMMBIX
JUIA TIOBCEJAHEBHOW KHM3HHU, IPOU3BOJCTBEHHOW JESATENbHOCTH, MPOJOJDKEHHUsI 00pa3oBaHus,
MIPaBUJILHON OpUEHTAIH U TIOBEJICHUHU B OKPYXKAIOIIEH cpejie, BHECEHHUE CYILIECTBEHHOTO BKJIaAa B
pa3BUTHE HAYYHOTO MUPOTIOHUMAHUS YUAIIUXCSL.

3anayu kypca:

JnpakTudyeckue:

® MPUBUTH [O3HABATEIbHBIA HHTEPEC K HOBOMY ISl YUEHUKOB MPEIMETY 4Yepe3 CUCTEMY
pazHooOpa3HbIX MO ¢opMe YPOKOB H3YUEHHUS HOBOTO Marepualna, JabopaTopHble pabOThI,
9KCKYPCHUHU, HECTAHIAPTHBIE YPOKHU KOHTPOJIS 3HAHUIA;

e co3maBaTh ycloBUA s (OPMUPOBAHUS Y ydaluXcs MpeIMeTHO u  ydeOHo-
HCCIIEIOBATENIbCKOW KOMIIETEHTHOCTEH: 00ecneynTh YCBOSHHE Yy4YallUMHUCA 3HAHUH OCHOB
XMUMHUYECKON HayKd: BaKHEHIIMX (aKTOPOB, MOHSATHH, XUMUYECKHX 3aKOHOB M TEOpPUH, SI3bIKa
HayKH, JOCTYMHBIX 000OIEHUI MHPOBO33PEHUYECKOTO XapaKTepa B COOTBETCTBUU CO CTAaHAAPTOM
XHMUYECKOTo 00pazoBaHMUs;

® crIoco0CTBOBATh (POPMHUPOBAHUIO Y IIKOJIBHUKOB MPEIMETHBIX YMEHHH M HABBIKOB: YMEHMS
paboTaTh C XMMHUYECKMM OOOpyAOBaHUEM, HaOMIOJaThb W OINUCBIBATH XUMHUYECKHE SIBJICHMS,
CpPaBHUBATh MX, CTaBUTb HECIIO)KHbIE XUMHUYECKUE OIBITHI, BECTH HAOJIIOJECHUS UYepe3 CUCTEMY
71a00paTOPHBIX, IPAKTHYECKUX PAOOT U IKCKYpPCHil;

BOCIHTATEINIbHBIE:

® NPOJOJKUTH pa3BUBaTh y oOOydaromuxcs oOlieydeOHble yYMEHHMs M HaBbIKH: 0co0oe
BHUMAaHHE YJEJIUTh PA3BUTUIO YMEHUS NepeCcKa3blBaTh TEKCT, aKKYpPaTHO BECTH 3allUCH B TETPAIH U
JieNaTh PUCYHKH;

® MPUBUTHE YYEHHKAM HABBIKOB CaMOCTOATENBbHOM pabOTHI C JIOMOJHUTENHHON YueOHOM,
Hay4YHOH, HAyYHO-TIOMYJISIPHOM JIUTEpaTypol MO IpeAMETY, C AIEKTPOHHBIMU PECYypCaMu;

® BOCIIUTaHHUE YOS)KAEHHOCTH B MO3UTHBHOM POJIM XUMHUH B )KH3HH COBPEMEHHOTO OOIIECTBa,



HEO0OX0IMMOCTH XUMHUYECKU TPAMOTHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO M OKPYXKAIOIICH cpejie;

® B IIPOLIECCE OBJIAJICHUS XUMUYECKUMH 3HAHUAMU U YMEHUSIMH y4dalllUecs JOJKHBI OCO3HATH
O4YeBHIIHBINA (haKT: XUMUsSI HE Ooyiee omacHa, 4em Jiro0asi Ipyras HayKa, OMacHO €€ HEMOHWMaHUe
WM TpeHeOpe:)keHWe 3aKoOHAMH, 4YTO BEACT K CO3MaHUI0 OKOJOTHYECKH HETOJHOIEHHBIX
TEXHOJOTHM M IPOU3BOJACTB; ONACHO CO3HATEJIBHOE HCHOJIb30BAHUE JIOCTHKEHUN XUMHUYECKOU
HAaYKH U XMMUYECKOMN ITPOMBILICHHOCTH BO BPE/l YEJIOBEKY;

Koppexunonusie:

e (bopmupoBaHUE aJCKBATHBIX HABBIKOB OOIICHUS; KAYECTB TBOPYECKH AYMAIOIICH U JIETKO
aJanTUPYIOLIEECs TUYHOCTH;

® pa3BUTHEC pPA3HOCTOPOHHUX KAYECTB JIMYHOCTH U CIIOCOOHOCTH TMPO(EeCCHOHATBLHOM
aJanTalry K U3MEHSIOIMUMCS COUUAIBHO-3KOHOMUYECKUM YCIIOBUSIM;

® BOCIUTAaHWE YYBCTBA OTBETCTBEHHOCTH 3a JIMYHYKO O€30MacHOCTh, IIEHHOCTHOTO
OTHOIIIEHUS K CBOEMY 3/I0POBbIO U KU3HHU.

OcoOeHHOCTH coJiepKaHusl 00y4eHUs: XUMUU B OCHOBHOM ILIKOJIE 00YCIIOBJIEHBI CHIELM(PUKOM
XUMUU KaK HAayKd M TOCTaBJIEHHBIMHU 3agadyaMu. OCHOBHBIMHU MPOOJIEMaMH XHUMHUH SIBISIOTCS
W3YyYECHHE COCTaBa W CTPOCHUS BEIIECTB, 3aBUCUMOCTH HMX CBOMCTB OT CTPOCHHS, IOJTYyYECHHE
BEIIECTB C 3aJaHHBIMH CBOMCTBAMH, HCCIIEIOBAHME 3aKOHOMEPHOCTEH XMMHYECKHUX pEakluil U
MyTE€d YHOpaBJICHUS HWMHU B IEJISIX MOJYy4eHUs BEUIECTB, MaTepuanoB, sHepruu. Ilostomy B
MporpamMMe Mo XMMHUHM HAIIUTA OTPAKEHUE OCHOBHBIE COJIEPKATEIbHbIC JIMHHUU:

* BEIICCTBO — 3HAHUS O COCTaBE M CTPOCHHUHM BEIIECTB, MX BAKHEUIIHNX (U3UYECKUX H
XUMHYECKUX CBOMCTBAX, OMOJIOrMYECKOM JICHCTBUU,

* XMMHYECKas PEaKius — 3HaHUs 00 YCIOBHUSAX, B KOTOPHIX TMPOSBISIOTCS XUMHUYECKUE
CBOMCTBA BEIIECTB, CIIOCO0AX yIMPaBICHUS XUMUYECKUMH TIPOIIECCAMU,

* MPUMEHEHUE BEHIECTB — 3HAHUSA W OMNbBIT MPAKTHUYECKOW IEATEIHBHOCTH C BEIIECTBAMH,
KOTOpBIE HamboJee YacTO YMOTPEONSIIOTCS B TOBCEIHEBHOM >KM3HU, HMIUPOKO HCIOJB3YIOTCS B
MPOMBIIIIEHHOCTH, CETbCKOM XO35IUCTBE, HA TPAHCIIOPTE;

*SI3bIK XMMHUHM — CHUCTEMa BAXXKHEHUIIMX TMOHATHUA XUMHUUW U TEPMHHOB, B KOTOPBIX OHH
OTIMCBIBAIOTCS, HOMEHKJIATypa HEOPTaHMYECKUX BEIIECTB, T. €. MX Ha3BaHWSA (B TOM YHCIE U
TPUBHAIIbHBIC), XUMHYECKHE (DOPMYIIBI U YpaBHEHHUS, a TAK)Ke MpaBHia MepeBoa WHPpopMaIuu ¢
€CTECTBEHHOTO SI3bIKa Ha SI3bIK XUMHUH U 00pATHO.

OO0yyaomuiicsi MOJY4YUT BO3MOKHOCTb HAYYUTHCS:

- IOHUMATh XUMHUUYECKYIO CUMBOJIMKY: CHUMBOJIBI XUMHYECKHUX 3JIEMEHTOB, (JOPMYJIbI BEIIECTB
U YpaBHEHUS XMMHYECKUX pPEaKLMi; BaKHEHIINE XUMHUYECKHE MOHSATHS: XUMHUYECKHU SJIEMEHT,
aToM, MOJIEKYJa, OTHOCUTEIbHAsl aTOMHas W MOJIEKYJISIpHasT MacChl, MOH, XUMHYECKas CBS3b,
BEILIECTBO, KJIacCHU(UKAIMSA BEIIECTB, MOJIb, MOJIApHAs Macca, MOJSIPHBIA OO0BEM, XUMHUYECKas
peakums, Kiaccu(UKAIUsA PpEaKIHi, dSJIEKTPOJMT ¢  HEDJIEKTPOJIHUT, OSJICKTPOJHUTHYECKAs
JIHCCOIMAINS, OKUCIINTE]Ib 1 BOCCTAHOBHUTEIb, OKHCJIICHHME W BOCCTAaHOBJICHUE, OCHOBHBIC 3aKOHBI
XUMHH: COXPAHEHUSI MacChl BELIECTBA, IOCTOSHCTBA COCTaBa, IEPUOIUUECKUIN 3aKOH;

- XapaKTepU30BaTh: XUMHUYECKHE 3JIEMEHTHI (OT BOJOpPOAA JIO KajbllMs) Ha OCHOBE WX
nojoxxenus B [leproaudeckoit cucreMe XumMudeckux aaemenToB [[.M.MenzaeneeBa u 0coOCHHOCTEH
CTPOEHHSI UX aTOMOB; CBSI3b MEXKIY COCTaBOM, CTPOCHUEM M CBOMCTBAMH BEIIECTB; XUMHYECKHE
CBOMCTBa OCHOBHBIX KJIACCOB HEOPTaHUYECKUX BEIIIECTB;

- OMpeNensATh: COCTaB BemIeCTB MO uX ¢opMynaMm, MNPUHAAIEKHOCTh BEIIECTB K
ONPENIEIEHHOMY KJIAaCCy COEIUHEHUW, TUIbl XUMUYECKUX pEaKIUil, BaJEHTHOCTb U CTENEHb
OKHUCJICHHS DJIEMEHTA B COCIMHEHMSAX, THUII XMMHYECKOU CBSI3HM B COCAMHCHHUSAX, BO3MOXKHOCTH
MPOTEKAHUSI PEAKIIUii HOHHOTO OOMEHa;

- COCTaBJIATh: GOPMYJIBI HEOPTAHUUECKUX COCTUHEHUI H3yYEHHBIX KIIACCOB; CXEMbI CTPOCHUS
atomoB mnepBbix 20 osmementoB Ilepmoanueckoit cucremsl J[.M.MeHneneeBa; ypaBHEHHs
XUMUYECKUX PEAKIUN;

- 00pamaThCs ¢ XMMUYECKOH MoCy10i 1 1abopaTopHBIM 000PYA0BaHUEM;

- pacro3HaBaTh OMBITHBIM IMYTEM: KUCIOPOM, BOJIOPO, YIJIEKUCIBbIM ra3, aMMHUAK, PACTBOPHI
KHUCTIOT U IIeNoueH, XJIOpHI-, Cylbdar-, KapOOHAT-HOHBI,

- BBIYHCIISITH: MAaCCOBYIO JOTI0 XUMUYECKOTO AJIEMEHTa 1Mo (popMylie COeTUHEHHS; MaCCOBYIO
JIOJIF0 BEIIECTBA B PAacTBOPE; KOJIMYECTBO BEIIECTBA, 0OBEM HIIM MAcCy MO KOJMYECTBY BEIIECTBA,



00BbeMy MIT Macce PeareHTOB WU MPOIYKTOB PEAKIUH; TeIIOBOH 3(h(eKT peaknuu no JaHHBIM 00
OJIHOM W3 YyYacCTBYIOIIMX B PEAKIMH BEIIECTB W KOJHMYECTBY BBIICITHMBINCHCS (IIOTIOMIEHHOM)
TEIUIOTHI; Maccy (00beM, KOJIMUECTBO BELIECTBA) MPOAYKTA PEAaKLUHU, €CIU OJHO U3 pearupyromux
BEIIECTB /IaHO B M30BITKE; MACCy MM 00BEM MPOIYKTa PEaKIH MO M3BECTHON Macce Wi 00beMy
HCXOJHOTO BELIECTBA, COAEPIKALLET0 IPUMECH;

- yCTaHaBIMBATh: MPOCTEHIIyI0 (GopMyny BeIIeCTBa MO MACCOBBIM JIOISIM XHUMHYECKUX
AJIEMEHTOB; COCTAaB CMECH, KOMIIOHEHTHI KOTOPOH BHIOOPOYHO B3aMMOJACHCTBYIOT C YKa3aHHBIMH
peareHTaMu; 0ObEMHBIC OTHOIICHHUS T'a30B IMPU XUMUYECKHX PEaAKIIHSIX;

- HCIIOJIb30BaTh TPUOOPETCHHBIC 3HAHWS W YMEHHUS B MPAKTUYCCKOW ACATCTBHOCTH H
MIOBCEJIHEBHOM KM3HU Juid: Oe30macHOro ooOpalleHus C BEIIeCTBAaMU U MaTepHallaMu;
9KOJIOTHYECKA T'PAMOTHOTO IOBEJCHUS B OKPYKAIONMICH Cpeje; OLEHKH BIMSHUS XHUMHYECKOTO
3arps3HEHUST OKPYKAIOMICH Cpebl Ha OPraHW3M YeJIOBEKa; KPUTHUYSCKON OICHKH WHGOpPMAIUU O
BEIECTBAX, UCTIOJB3YEMBIX B OBITY; IIPUTOTOBJICHHS PACTBOPOB 3aIaHHOM KOHIICHTPAIIHH.

B cootBercTBUM ¢ yueOHbIM M1aHOM OV Ha U3ydeHUe XMMUU B § Kilacce OTBOJAUTCS 68 4acoB
B IOJl, U3 pacyera 2 yaca B HEJEIIO.

@ opMBbI KOHTPOJIS

Kontpons pesynpraToB 00y4deHUss B cooTBeTcTBUU ¢ nanHod OIl mpoBomutcs B dopme
MMACBMEHHBIX W JKCIIEPUMEHTAIBLHBIX PA0O0T, MpPEIIoJiaracTcs MPOBEICHUE MPOMEKYTOUYHOU U
WUTOTOBOM aTTECTAIUU.

IIpomeskyTOUHAs aTTeCTALMS

Jlyig ocyliecTBI€HUs MPOMEXYTOUHON aTTeCTAallUU HCIOJIB3YIOTCS KOHTPOJIbHO-OI[EHOYHbBIE
MaTepHaJIbI, 0TOOP COACPIKAHMS KOTOPBIX OPHEHTUPOBAH Ha MPOBEPKY YPOBHS YCBOSHUS CHCTEMBI
3HAHUW W YMEHUH — WHBAPUAHTHOTO s/Ipa COJEP)KAHHS JIEHCTBYIOIMUX 00pa3oBaTeIbHOM
MIPOTPAMMBI TI0 XUMHH JJTsT 0011e00pa30BaTeIbHBIX OPTaHU3AIHIA

Tekymuii KOHTPOJIb YCIIEBAEMOCTH 1O XUMHUU B § KJ1acce MPOBOJAUTCS B LIEIISAX:

® [IOCTOSSHHOTO MOHHUTOPHHIa y4eOHBIX JIOCTIDKCHHUN OOydJarommuxcs B TCUCHHE Y4SOHOTO
roja, B COOTBETCTBHU C TpeOOBaHUSAMU (eAepaTbHOTO TOCYyIapCTBEHHOTO 00pa3oBaTEIbLHOTO
CTaHJapTa OCHOBHOTO OOIIEro 00pa3oBaHus;

e onpezieNieHus] YpOBHsSI C(POPMHPOBAHHOCTU JIMYHOCTHBIX, METANPEAMETHBIX, MPEIMETHBIX
pe3yNbTaTOB;

e orpezieNieHUs] HapaBIeHUI HUHIUBUIYAIbHONU PabOThHI C 00y4arOIIUMHUCS;

® OIICHKH MHIMBHUAYaAJIBHBIX 00pa30BaTEIbHBIX JOCTUKEHHUH OOy4aromuXcs U AUHAMHKU UX
pocTta B TeueHHue yuyeOHOro rojia;

® BHISIBJICHUS HMHAMBHAYaJbHO 3HAYUMBIX U HMHBIX (AaKTOPOB, CIOCOOCTBYIOUIMX HIIU
MPEMSTCTBYIOUIUX JOCTHKEHUIO OOydYaloMMUCS IJIAaHUPYEMbIX 00pa30BaTeNbHBIX PE3YyJbTaTOB
OCBOEHHSI OCHOBHOM 00111€00pa30BaTEIbHOMN MPOTrPaMMBbI.

[Tog TekymMM KOHTPOJEM IMOHMMAIOTCS pa3IM4YHble BHJBI IPOBEPOUHBIX pabdOT Kak
MMMCBMEHHBIX, TaK U YCTHBIX, KOTOPBIE MPOBOJSATCS HEMOCPEICTBEHHO B y4eOHOE BpeMs U UMEIOT
1[eJTb OLEHUTH X0/ U Ka4eCTBO PabOTHI 00YJarOIIEerocs Mo OCBOECHUIO yueOHOTo MaTepHara.

@opMaMHU TeKYylUIero KOHTPOJIS ABJISIOTCSH:

® TECTUPOBAHME;

® YCTHBII OMPOC;

® MIChbMEHHBIE PAOOTHI: KOHTPOJIbHBIE, MPAKTUYECKUE, CAMOCTOSITeNbHBIEC, JabopaTopHBIE
paloThI.

Pe3ynbTaThl TEKylIero KOHTPOJS yCIIEBAEMOCTH OOYYAIOIIUXCS OTPa)KAIOTCSA B KJIACCHOM U
AIIEKTPOHHOM KYypHajieé B COOTBETCTBUU C CHUCTEMOM KOHTpOJIS, a TakXke MO0 UToraMm yueOHBIX
YETBEPTEN U MOIYTOAUM.

B Teuenue yueOGHOro roja BO3MOKHAa KOPPEKTHPOBKA pacCHpeleieHHs YacoB MO TeMaM U
M3MEHEHHE JIaThl TPOBEJCHHS YPOKOB (B TOM YHCIIE KOHTPOJBHBIX paboT) ¢ y4€TOM X0Ja YCBOCHUS
y4eOHOro MaTepuana 00yJaroIMMICS WK B CBSI3H C APYTUMU OOBEKTUBHBIMH MIPHYNHAMHU.

Mecrto npeamera B y4eOHOM IUI1aHe
@enepanbHblil 0a3ucHBIA y4eOHBIH MaH Juis 0Opa3oBaTelbHBIX ydupexjeHui Poccuiickoit
denepany npeaycMaTpuBaeT 00s3aTeNbHOE H3yYeHHME XMMHUM Ha 3Tale OCHOBHOTO OOIIEero



obpa3oBanus B 8 kimacce B 00bEMe 68 4acos.

Conepxxanue yueOHOro nmpeamera

BBenenue.

XuMus — HayKa O BEUIECTBAaX, UX CBOWCTBAxX U IpeBpallcHUsAX. [IoHATHE O XMMHUUYECKOM
aneMeHTe U ¢GopMax ero CymeCTBOBAaHUS: CBOOOJHBIX aTOMaxX, MPOCTHIX M CIOXHBIX BEIIECTBAX.
[TpeBpamenus BeniectB. OTIUYHE XUMUYECKUX PEAKIHi OT pu3mdeckux sineHUi. Pons xumuu B
XKU3HU denoBeka. Xemodumuss m xemodoOus. Kparkue cBeleHUsS W3 HCTOPUHM BO3HUKHOBCHUS
u pazsutus xumud. [lepuon anxumun. [lonarue o gpmrocodekom kamue. Xumust B XVIB. Pazputne
xumuu Ha Pycu. Posib 0T€4eCTBEHHBIX yUEHBIX B CTAHOBJICHUM XUMUYECKON HAyKu — paboTsl M.
B. JlomonocoBa, A. M. byrnepoBa, /I. . MenneneeBa. XuMHUYECKas CHMBOJIMKA. 3HAKH
XUMHYECKUX JIEMEHTOB M IMPOUCXOXICHUE WX Ha3BaHWi. Xumudeckue (opmynbl. MHAEKCH u
kod(humenTel. OTHOCHUTENBHBIC aTOMHAsh M MOJICKYJISpHas Macchl. Pacder MaccoBoi monm
XUMHUYECKOTO dJIeMeHTa 1o ¢opmyse BemecTBa. [lepuoaudeckas cucteMa XUMHUUECKUX AJIEMEHTOB
. Y. MeHnneneeBa, ee CTpyKTypa: Majble U OOJIBIINE TIEPUOJIbI, TPYIIIBI U MOATPYIIbI (TJIaBHAS U
nobounas). [lepuonuueckas cucremMa Kak CIpPaBOYHOE TOCOOME IS TMOJYy4YeHUsT CBEICHUM O
XUMHUYECKUX DJIEMEHTAX.

Pacuernbie 3amaun. 1. HaxoxxaeHne oTHOCUTENbHON MOJIEKYJISIPHOM MAacCChl BEIIECTBA IO €T0
XUMHUECKOH (opMmyiie. 2. Boruricienue MaccoBO# 10JIM XMMHUYECKOTO JIEMEHTa B BELIECTBE 110 €r0
dhopmyre.

[TpakTuueckue paboThI

1. IlpaBuna TexHUKU Oe30mMacHOCTH TNpU paboTe B XUMHUYecKoM KaOunere. Ilpuemsl
oOpareHus ¢ 1abopaTOpHBIM 000PYIOBAaHUEM U HarpeBaTeIbHBIMU TPUOOpaMHU.

2. HabGmroieHust 3a M3BMEHEHUSIMH, TIPOUCXOIAIIUMH C TOPSIIEH CBEUOM, U X ONUCAHHE

Tema 1. ATOMBI XUMHYECKHUX 3JIEMEHTOB.

ATOMBI Kak Qopma CyIIECTBOBAHUS XHUMHUYECKUX 3JeMEHTOB. (OCHOBHBIE CBEICHHUS O
CTpoeHMH aToMoB. JlokaszaTrenbcTBa CIOKHOCTH cTpoeHusi atoMoB. OmnwiTel Pesepdopna.
[InanerapHas MOJENb CTPOCHHS ATOMA.

CocTtaB aTOMHBIX SAEp: HOPOTOHBI M HeWTpoHbl. OTHOCHUTEIBHAs aTOMHAas Macca.
B3anMoCBsI3b NOHATHN «IIPOTOH», KHEUTPOH», «KOTHOCUTENIbHAS AaTOMHAsI MAacCay.

N3menenue ymciia npoTOHOB B siipe aToMa — 00pa30BaHKE HOBBIX XUMUYECKUX AJIEMEHTOB.

N3menenune uucina HEHTPOHOB B siApe aTroma — oOpa3oBaHue H30TONOB. COBpEeMEHHOE
ONPE/ICTICHUE TIOHATUS «XUMHYECKUI 3yieMeHT». M30Tonbl Kak pa3HOBHJIHOCTU aTOMOB OJIHOTO
XUMHUYECKOTO JIEMEHTA.

OnexTpoHbl. CTpoeHHE ANEKTPOHHBIX 000JOYEK aTOMOB XMMHUYECKUX 31eMeHTOB No 1—20
nepuoauueckoit cucrembl [[. M. MengaeneeBa. IloHsaTtne o 3aBEpIIEHHOM W HE3aBEPIICHHOM
AIIEKTPOHHOM CJI0€ (PHEPTeTUYECKOM YPOBHE).

[lepuoanueckas cucrtema xumuueckux anemeHToB J[. . MenneneeBa u CTpO€HHE aTOMOB:
(bu3nyecKuit CMBICI MOPSAKOBOTO HOMEpa dJIEMEHTa, HOMepa I'PYIIbI, HOMEpa MepUoa.

N3meHeHne 4Mciia 3JIEKTPOHOB HA BHEIIHEM 3JEKTPOHHOM YPOBHE aTroMa XHMHUUYECKOTO
JlIeMEeHTa — 00pa30BaHUE TMOJIOKUTENBHBIX M OTPHUIATEIbHBIX HOHOB. HoHbI, 00Opa3oBaHHbBIE
aToOMaMM METaUIOB W HeMeTauloB. [IpuyMHBI HM3MEHEHUsT METANIMYECKHX U HEMETAJUIMYECKUX
CBOWCTB B MEPUOJAX U TpyMIax.

OO6pazoBanue OuHapHbIX coenuHeHuid. [loHsTHe 00 MOHHOW cBsizu. Cxembl 00pa3zoBaHUS
WOHHOU CBSI3H.

B3aumopneiicTBue aroMOB  XMMHUYECKHUX JJIEMEHTOB-HEMETAIJIOB MEXAy Cco0oi —
oOpa3oBaHHE IBYXaTOMHBIX MOJIEKYN MPOCTHIX BemiecTB. KoBajeHTHAss HEMOJSApHAs XUMHUYECKas
CBSI3b. DIIEKTPOHHBIE U CTPYKTYpPHBIE POPMYIIBIL.

B3aumopneiicTBue aroMOB  XMMHUYECKHUX JJIEMEHTOB-HEMETAIJIOB MEXAy Cco0ol —
oOpa3oBaHHEe OHWHAPHBIX COCAMHEHUH HEMETANIOB. DIEKTPOOTpUIIATEeIbHOCTh. [loHsATHE O
KOBAJICHTHOU IIOJIIPHOM CBSI3U.

B3aumoneiicTBue aTOMOB XMMHUYECKUX 3JIEMEHTOB-METAUIOB MEXIy c000ii — oOpa3oBaHue
METAJUTMYECKUX KpUCTAIUIOB. [IoHATHE 0 MeTaIMuecKkon CBSI3M.

JemoHcTpamu. Mojen atroMOB  XMMHUYECKHX AneMeHToB. llepuonuyeckass cucrema
xuMu4deckux aneMeHToB /1. M. Menaeneena.



Tema 2. [IpocThie BemecTBa.

[TonoxeHrne METaAIIIOB 1 HEMETAJIJIOB B TIEPUOJNIECKON CHCTEME XUMHYECKUX dJIeMEHTOB [l
N. Menneneesa. BaxHeiue MpoCThie BELIECTBA — METAJUIBL: HKEJIE30, ATIOMUHUM, KaJbLIHM,
MarHui, Hatpuii, kanuii. O6mme Gpusndeckre CBOMCTBa METAILIOB.

Baxneiimre mnpocTbie BelIECTBA — HEMETaJUIbl, 00pa3oBaHHBIE aTOMaMH KHCIIOPO/a,
BOJIOpOJa, a30oTa, cepbl, Gocdopa, yriepojga. CrnocoOHOCTh aTOMOB XMMHUYCCKHX 3JIEMEHTOB K
00pa30BaHUIO0 HECKOJBKUX IMPOCTBIX BEIIECTB — aUIOTPOIHUSA. AJUIOTPOITHBIC MOIU(DUKAIMH
kucnopoaa, pocdopa u osioBa. MeTauIMuecKue U HEMETATMICCKHE CBOKWCTBA MPOCTHIX BEIIECTB.
OTHOCHUTENBHOCTD JIEJICHUS TPOCTHIX BEIIECTB HA METAJUIBl U HEMETAJIHI.

[Tocrostnnas ABoranpo. KonandectBo BemectBa. Moas. Monsipaas Mmacca. MoJsipHBIN 00beM
ra3000pa3HbIX BemeCTB. KpaTHbIC €IUHUIIBI KOJUYECTBA BEIIECTBA — MHJUIMMOJb U KHAJIOMOJIb,
MWUTUMOJISIpHAS. U KUJIOMOJISIPHAsT MAcChl BEIIECTBA, MUJUIMMOJIIPHBIM M KUJIOMOJISIPHBIA 0ObEMBI
ra3000pa3HBIX BEIIECTB.

Pacuetsl ¢ WCMOIB30BaHMEM TIOHSATHH «KOJHMYECTBO BEIIECTBA», «MOJISIPHAs Maccay,
«MOJISIPHBIN 00bEM ra30By, «IIOCTOSIHHAsA ABOTAJIpO».

Pacuernsie 3amaun. 1. Berauciierne MoasspHON MacChl BEMIECTB 10 XUMHUYECKHM (popMymmam.
2. PacueTsl ¢ UCIIOJIb30BAaHUEM MOHATUN «KOJUYECTBO BEIIECTBAY, «MOJISIPHAS Maccay, «MOJISPHBIMA
00BEM Ta30B», KIOCTOSTHHAST ABOTaIPO».

Hemonctparmu. [Tonydenue o3ona. OOpa3ibl 6€70TO U CEPOTO 0JI0OBA, OETOTO M KPacHOTO
tdhocdhopa. HekoTopsie MeTamibl 1 HEMETaJUTBl KOJIMYECTBOM BerecTBa 1 Moyib. MoJiesnb MOJIIPHOTO
00beMa raz000pa3HbIX BEIIECTB.

Tema 3. CoeMHeHUs] XUMUYECKHUX 3JIEMEHTOB.

Crenenp oxucneHusi. OrmnpeneneHne CTENEHU OKUCICHUS JJIEMEHTOB TI0 XHMHYECKOU
dbopmynne coenmHeHus. CocraBiaeHue (GopMyn OWMHAPHBIX COCIMHCHUM, OOIIMK CIIOCO0 UX
Ha3bIBaHUs. BUHApHBIE COCMMHEHUS: OKCUIBI, XJIOPHUbI, CyTbGu bl 1 ap. CocTaBiieHne ux GOpMyII.
[IpencraBuTenn OKCUIOB: BOAA, YIIICKUCIBIN Ta3 U HEralieHas H3BeCTh.

[IpeacraBuTeny JIETYInX BOJOPOIHBIX COCTMHEHUN: XJIOPOBOJOPOI U aMMHUAK.

OcHOBaHHS, WX COCTaB W Ha3BaHWsA. PacTBOpHMMOCThL OCHOBaHHMHA B Boje. Tabmwuima
pPacTBOPUMOCTH THJIPOKCUAOB W coJjied B Boje. [IpeacraBurenu mienodei: THAPOKCUIIBI HATPHS,
Kamusg W Kanmplus. [loHATHE O KadecTBEHHBIX peakmusax. WHaukatopsl. MI3MeHeHHe oKpacku
WHJIMKATOPOB B IIEIOYHOU Cpeie.

Kucnotsl, ux cocraB u HazBanus. Knaccudukamus kucnot. [IpeacraButenu KUCIOT: cepHas,
coJistHas ¥ a30THas. M3MeHeHne OKpacku HHAUKATOPOB B KUCJIOTHOM Cpelie.

Conu Kak MpOM3BOJIHBIE KUCIOT M OCHOBaHMM. X cocTaB u Ha3BaHus. PacTBopuMocTh coseit
B BoJzie. [IpencraBurenu coseit: xaopua HaTpus, kapooHat u pocdart Kabius.

AMopGhHBIE U KPUCTAIUTMYECKHUE BEIICCTRA.

MexMOJIEKyIIpHbIC B3aUMOJICUCTBUS. THIBI KPUCTAUIMUCCKUX PEIICTOK: MOHHAS, aTOMHAs,
MOJIEKYJIIpHAs M METaJUIMYeCKas. 3aBHCHUMOCTh CBOMCTB BEIIESCTB OT THIIOB KPHUCTAUIMUECKHX
pEIIETOK.

BemecTBa MOJIEKYIIIPHOTO M HEMOJIEKYJISPHOTO CTPOCHHUA. 3aKOH MOCTOSIHCTBA COCTaBa JJIst
BEILIECTB MOJICKYJISIPHOTO CTPOCHHUSI.

YucTteie BemecTBa 1 cMecu. [IpuMepsl )KUIKUX, TBEPIbIX B Tra3000pa3HbIX cMeceld. CBoMCTBa
YUCTBIX BEIIECTB U cMecel. MX coctaB. MaccoBast 1 00beMHast JI0JIM KOMIIOHEHTa cMecHu. PacueTsi,
CBSI3aHHBIE C UCIIOJIB30BAaHUEM TOHSITHUS «I0JIS.

Pacuernbie 3amaun. 1. Pacdyer MaccoBoil m 00bEMHOM 10J1€H KOMITOHEHTOB CMECH BEIIECTB. 2.
Brrunciienne MaccoBoi /101U BEIIECTBA B pacTBOPE MO M3BECTHOM Macce pacCTBOPEHHOIO BEIIECTBA
U Macce pactBoputens. 3. BpluncieHue macchl pacTBOPSEMOIO BEIIECTBA U PaCTBOPUTEN,
HEOOXOIUMBIX JJIsl IPUTOTOBJICHHUS ONPEACTICHHON MacChl pacTBOpa C U3BECTHON MaccoBO#l nomneit
PacTBOPEHHOT'O BELIECTBA.

Jemonctparmu. OOpa3ibl OKCHI0B, KUCIOT, OCHOBAHHH U COJIeH. Moien KpHCTAITHISCKUX
pElIeTOK XJIOpHUAa HAaTpus, anMasa, okcuaa yriaepona (IV). B3psiB cmecu Bogopoaa ¢ BO3TYXOM.
CriocoObl pasneneHust cMecei. JIMCTHIIIAINS BOJIBI.

JlaboparopHble OMBITEL 1. 3HAKOMCTBO ¢ 0Opa3laMu BEHIECTB pa3HbIX KJIAcCoOB. 2.
Paznenenue cmecei.



[IpakTuyeckue paboOThI

IIpurorosiieHue pacTBOpa caxapa v ONpPEACIICHHE MaCCOBOM JJOJIU €r0 B paCcTBOPE.

Tema 4. U3meHeHusl, NPOUCXOAsIIIIUE € BeIECTBAMHU.

[loHATHE sABIIEHMH KaK W3MEHEHHH, IPOUCXOMAIIMX C BEIIECTBAMU. SIBIEeHUs, CBA3aHHBIE C
U3MEHEHUEM KPHUCTAJUIMYECKOTO CTPOCHMS BEUIECTBA IIPU IOCTOSIHHOM €ro CocTaBe, —
¢usnueckue  sBieHusA. Ou3nyeckue SABICHUA B XUMUU: JUCTHUIALNSA, KPUCTAILIH3AINA,
BBIMIAPUBAHKE ¥ BO3TOHKA BEIIECTB, IEHTPU(PYTUPOBAHHUE.

SIBnenus, CBA3aHHBIE C N3MEHEHUEM COCTaBa BELIECTBA, — XUMHUYECKHE peakuuu. [Ipusnaku
U yCJIOBUS IPOTEKAaHUs XMMHUYECKUX peakuui. [loHsTHE 00 3K30- M 3HIOTEPMUUYECKUX PEAKIUSX.
Peaknuu ropeHnst Kak 4acTHBIM CIy4ail 3K30TEPMUYECKUX PEAKLUMH, IPOTEKAIOUIUX C BBIICICHUEM
CBETA.

3aKOH COXpPaHEHHsSI MacChl BELIECTB. XHMMHMYECKUE ypaBHEHHUS. 3HAUE€HHUE HHAEKCOB U
ko3¢ ¢unmenToB. CocTraBiaeHNe YpaBHEHUN XUMUUECKUX PEAKIUH.

Pacuersl 1o XMMHYECKMM YypaBHEHHsAM. PemieHue 3ajad Ha HaXOXKIACHUE KOJIMYECTBA
BEIIECTBA, MacChl WM 00beMa MPOJIYKTa PEaKlUM MO KOJIWYECTBY BEILECTBA, Macce WM 00beEMY
HCXOJIHOTO BelecTBa. Pacdersl ¢ MCHOJB30BaHUEM MOHATHS <«JI0JIsH», KOTJIa UCXOJHOE BEIIECTBO
JJAaHO B BHUJE pacTBOpa C 3aJIaHHOM MAaCCOBOM J0JIEM PAaCTBOPEHHOIO BEIIECTBA WIM COACPIKHUT
ONIPEAEIICHHYIO JIOJIIO PUMECEH.

Peaknun pasnoxennsa. IloHsATHEe O CKOpOCTHM XHMMHYECKHX peakuuil. Kartanuzaropsl.
DepMEHTHI.

Peakuun coenunenus. Kartanutuyeckue M HekaTanuThyeckue peakuuu. OOpaTUMble U
HEOOpaTUMbIE PEAKITUN.

Peaknun 3amemienus. DIeKTPOXUMHUYECKUH Pl HANPSHKEHUH METaIOB, €r0 UCIOJIb30BaHUE
JUISI IPOTHO3UPOBAHUS BO3MOXHOCTH TNPOTEKaHUS PEAKIUN MEXKJIy MeTallaMH W PacTBOPAMHU
KHCJIOT. Peakniny BEITECHEHNS OJTHUX METAJUIOB U3 PaCTBOPOB HUX COJIEH JPYTHMMH METaJlJIaMHU.

Peaknun oOmena. Peakumu HeWTpanu3anuu. YCJIOBUS TPOTEKAHHWS peakiuii oOMeHa B
pacTBOpax 0 KOHIIA.

Tunbl xuMudeckux peakuuil (MO MNPHU3HAKY «YUCIO U COCTaB HCXOJHBIX BEIIECTB H

MPOJYKTOB PEAKIMM») Ha MPUMEPE CBONCTB BOJBI. Peakiius pa3ioKeHUs — DIICKTPOJIU3 BOJBI.
Peakuun coenrHeHns — B3aUMOJECHCTBHE BOIBI ¢ OKCHIAMH METAJIOB M HemeramnoB. [loHstue
«TUOPOKCUABI». Peaknmuum  3aMmemieHusi —  B3aWUMOJICHCTBHE  BOJBI  C IICJIOYHBIMH |

IIETI0OYHO3EMETbHBIMHA METaJUTaMHU. Peakiiny oOMeHa (Ha mpruMepe TUaApon3a cyab(huaa aTFloMHHAS
1 KapOuja KaiabIus).

Pacuernbie 3amaun. 1. BerumcieHne 1Mo XMMHYECKHM YPAaBHEHHSIM MAacChl WM KOJHMYECTBA
BEIIECTBA M0 M3BECTHOW Macce WM KOJIMYECTBY BEIIECTBA OJHOTO M3 BCTYMAIONIMX B PEAKIUIO
BEIICCTB WJIM NPOJYKTOB peakuuu. 2. BerumcieHne macchl (KOJMYECTBA BEMIECTBA, 00bEeMa)
MPOJyKTa PEaKIMU, €CJIM M3BECTHA Macca MCXOJHOTO BEIIECTBA, COJEPIKAIIETO ONPEICICHHYIO
J0JIr0 TipuMeceid. 3. Berunciienue Macchl (KOJIMYecTBa BEIIECTBA, 00beMa) IPOIYKTa PEAKIHH, €CIIN
M3BECTHA Macca pacTBOpa U MaccoBasi IOJIsl PACTBOPEHHOTO BEIIECTRA.

HemoncTpamuu. [Ipumepbl (u3nUecKux SBICHHWI: a) IUlaBicHHE mapaduHa; O) BO3rOHKA
MoJia WM OCH30IMHOM KHUCIIOTHI; B) PACTBOPEHUE MEPMaHraHaTa KaIWs; T) TUPQPY3Us TYIHIHCTHIX
BEIICCTB C ropsIIeH JIAMIIOUKH HaKaduBaHus. [IpuMepbl XUMHUYECKHX SIBJICHUI: a) TOPEHUE MarHus,
docdopa; 6) B3aMMOICHCTBHE COJTHONW KHUCIOTBI C MpPamMOpOM WM MEJIOM; B) TMOJIydeHUE
ruapokcuaa meau (II); r) pactBopeHre NOTYy4eHHOTO THIPOKCHUIA B KUCIOTAaX; ) B3aUMOJCHCTBHE
okcuaa menu (II) ¢ cepHO KMCIOTOM MpU HAarpeBaHUU; €) pa3joKEeHHe MepMaHTaHaTa Kalus; XK)
B3aUMO/ICHCTBUE Pa30aBIEHHBIX KUCIOT C METajulaMy; 3) Pa3IoKeHHE MEePOKCHAa BOJOpOJA; U)
AIIEKTPOJIU3 BOJIBL.

Jlaboparopubie ombIThL. 3. CpaBHEHHE CKOPOCTH HCHApeHUss BOABI M CHOUPTAa IO
MCYE3HOBEHHIO UX Karmelb Ha GUIbTpoBaIbHOM Oymare. 4. OKHUCIeHHEe MEIH B TUIAMEHU CITUPTOBKH
unn ropenku. 5. [lomyTHEHHE H3BECTKOBOW BOJBI OT BBIIBIXaEMOTO YTIEKUCIOro rasza. o.
[TomyueHue yrieKucioro ra3a B3auMoAeHCTBUEM COJIbI U KHCIIOTHI. 7. 3aMelIeHne Mei B pacTBOpe
xnmopuna menu (I1) sxenezom.

[IpakTudeckue paboTHI.

AHanu3 moYBkI ¥ BOABI. [IpU3HAKN XUMUYECKUX PEAKIIHA.



Tema 5. PacTBopenue. PactBopsl. CBOliCTBa pacTBOPOB 3J1€KTPOJIUTOB.

PactBoperne  kak  (usmKo-xuMmmueckuid — mporecc. IloHstme o  ruapatax U
KpucTtauioruaparax. Pactreopumocts. KpuBble pacTBOPUMOCTH Kak MOJENb 3aBUCUMOCTHU
pacTBOPUMOCTM TBEPAbIX BEIMIECTB OT TeMmIepaTypbl. HacbhllleHHbIE, HEHACBILICHHBIE U
MEPECHIIICHHBIE PACTBOPHI. 3HAYEHHE PACTBOPOB VISl MPUPOJIBI U CEIBCKOTO X035UCTBA.

[TousiTHE 00 ANMEKTPOIUTHICCKON TUCCOIUAIINHI. DIEKTPOJIUTHI M HEAEKTPOIUTHL. MeXaHu3M
JUCCOIMAIIMK  DJICKTPOJUTOB €  PA3JIUYHBIM  TUIOM  XUMHUYecKoll  cBs3u.  (CremneHb
AIEKTPOJIUTHICCKON qucconuanui. CHIIbHBIC U C1a0bIe AIEKTPOJIUTHI.

OCHOBHBIE TOJIOKEHUSI TEOPHUH DJICKTPOJUTUUYECKON nuccoumanuu. VoHHBIE ypaBHEHUS
peakuuii. YCIoBUs TPOTEKAHHMS pPeakiuh OOMEHa MEXIy JJICKTPOJUTaMH JO KOHIIA B CBETE
VMOHHBIX NIPEACTABICHUM.

Kiaccudukaiiyss HOHOB M X CBOMCTBA.

Kucnotel, ux xnaccudukamus. Jucconuanus KUCIOT UM HUX CBOWCTBA B CBETE TEOPUU
BIEKTPOJIUTHYECKON Jucconranuu. MOJNEKyIspHbIE W HMOHHBIE YPAaBHEHUSA pEaKLUHM KHUCIIOT.
B3aumoneiicTBue KHUCIIOT € MeTallaMU. OJIEKTPOXUMUYECKUI psAJ  HaNpsHKEHUH MeTalljIoB.
B3anmopeicTBue KHCIOT € OKCHUIAMU METAJUIOB. B3amMoOJeiCcTBUE KHCIOT C OCHOBaHUSIMHM —
peakuus  HEUTpaIU3alUH. B3anmoneiictBue  KHCIOT € COJISIMMU. Hcnonb3oBanne
TaOIUIBI PACTBOPUMOCTH JIJISI XaPAKTEPUCTUKH XUMHUYECKUX CBONCTB KHUCIIOT.

OcHoBanus, ux Kkinaccudukanus. [uccorumaiys OCHOBaHUNM W MX CBONMCTBA B CBETE TEOPHH
3JIEKTPOJIUTHYCCKON Juccolnanui. B3anmoaelcTBHE OCHOBaHMN C KHCIOTaMH, KHCIOTHBIMH
OoKcHUJaMU U coysiMu. Vcronp30Banre TaOMHIbl pACTBOPUMOCTH ISl XapaKTEPUCTUKU XUMHUUECKHIX
CBOMCTB OCHOBaHMU. Pa3oxeHne HepacTBOPUMBIX OCHOBAHHM TTPU HArPEBAHUH.

Comnu, ux xinaccuUKaIusa U TACCOIUAIUS PA3INIHBIX TUIIOB cosieil. CBOMCTBA COJiel B CBETE
TCOPUU DJICKTPOJUTHUECKON Juccoluanuy. B3anmoaelcTBHE CcoOJieli ¢ MeTaljlaMH, YCIOBHS
MPOTEKaHUs 3TUX peakiui. B3aumonencTBue cojedl C KUCIOTaMU, OCHOBAHMSIMH U COJISIMH.
Hcnonb3oBanue TabIUIbl pACTBOPUMOCTH JJISl XapaKTEPUCTUKA XUMHUECKHUX CBOMCTB COJIEH.

O6o0menre cBeleHni 00 OKCHIax, MX KiacCU(PUKAIUA U XUMUYECKUX CBOMCTBAX.

['eneTnyeckue psAapl METAIOB M HEMETAUIOB. [ eHeTHyeckas CBA3b MEXAYy KIacCaMH
HEOPraHMYECKUX BEILECTB.

OKHCIIUTENBHO-BOCCTAHOBUTENbHBIE peakMU. OKUCINTENb U BOCCTAHOBUTEIb, OKUCIICHHE U
BOCCTAHOBJICHUE.

Peakuuu moHHOTO OOMEHa M OKHMCIUTEIbHO-BOCCTAHOBUTENbHBIE peakuuu. CocraBiieHHe
YpaBHEHUU OKUCIUTEIHbHO-BOCCTAHOBUTEIBHBIX PEAKIMil METOJOM JIEKTPOHHOTO OaaHca.

CBoiicTBa NPOCTBIX BELIECTB — METAJIOB M HEMETAUIOB, KHUCIOT U COJIEH B CBETE
Mpe/ICTaBICHUH 00 OKUCIUTEbHO-BOCCTAHOBUTEIBHBIX MPOIIECCAX.

JemoncTpanmu. McnpiTanne BEemEcTB U UX PacTBOPOB Ha 3JIEKTPOIPOBOAHOCTD. J[BHKEHME
OKpalIeHHbIX HOHOB B 3JJIEKTPUYECKOM TMOJIe. 3aBUCUMOCTbH 3JIEKTPOIPOBOJHOCTU YKCYCHOM
KHUCJIOTBI OT KOHIIEHTpalMK. B3aumoielicTBre NUHKA C CEpOi, COJISTHON KUCIOTOM, XJIOPUIOM MEAU
(IT). F'openune maraus. B3anmomelicTBre XJIOPHOM M CEPOBOJOPOTHON BO/IBI.

JlaGoparopHbie ombIThl. 8. Peakumu, xapakTepHble Uisi pPacTBOPOB KHUCIOT (COJSHOM WK
cepHoit). 9. Peakuuu, xapakTepHbIe A7 paCTBOPOB IIesiouel (TUIpOKCHIOB HaTpus win kanus). 10.
[TomyueHnue 1 CBOWCTBA HEPACTBOPHMOIO OCHOBaHWs, Hampumep ruapokcuaa wmeau (II). 11.
Peakuuu, xapakTepHble A pacTBOPOB cosei (Hampumep, ans xnopuaa meau (M). 12. Peakuun,
XapakTepHbIe Ui OCHOBHBIX OKCHJIOB (Hampumep, i oOkcuaa kamblus). 13. Peaxmuw,
XapaKTepHbIe JJIs KUCTIOTHBIX OKCHIOB (Hampumep, Ui YIIIEKUCIOTOo Trasa).

[IpakTudeckue paboTHI.

HNonnble peaknuu. YcCnoBHUs TMPOTEKaHUsS XUMHUUECKHMX PEAKUUM MEXIy pacTBOpaMH
JJIEKTPOJIUTOB IO KOHLA. CBoiicTBa KHUCIOT, OCHOBAaHMH, OKCHJOB M coJied. Pemenue
SKCIEPUMEHTAIBHBIX 3a1a4.

[ToBTOpeHue. 4 yaca.

Crpoenue BemecTB. XUMHUYECKHUE CBOMCTBa BemlecTB. CroCOObI MOyYeHUSI M XUMHYECKUE
CBOMCTBA BEILIECTB. 3HAYEHUE XUMUUECKUX 3HAHUI.



KonTpoabHbie padoThl 10 XuMHH B 8 Ki1acce

Ne
i [ara dopma KOHTPOJIA
1. KonTtponsHas padora Nel no teme: «IlepBoHauanbHbIe XUMUYCCKUE TIOHSTUS.
2. KonTtponsHas padora Ne2 o temam: «Kucmopoa. Bogopon. PactBopsl. Boga»
3. KourponsHast pabora Ne3 mo Teme: «OCHOBHBIE KIIACCHI HEOPTaHHYECKUX
COCJIMHECHUIN.
4. KontponeHast padota Ned4 mo temam: «Ileproauueckuii 3aKOH U TIEPUOTTIECKAs
cucteMa xumudeckux 3nmeMentoB J[. . MenneneeBa. Ctpoenue atoma. CTpoeHue
BEILIECTB. XMMUYECKASI CBSI3b»
No Kon-6o Tema ypoka
n/n Jlara uacoe Xumusn 8 knacc
1. 1 [Ipenmer xumuu. BemjectBa, nx cBoiicTBa. MeTObI MO3HAHUS B XUMHH.
BBoanblii uHcTpyKTa:k 10 Th. IIpaBuaa Th.
2. 1 Ilpakmuueckaa padooma Nel. IlpaBuna TeXHHKH O€30MACHOCTH TMPHU
pabote B xuMuyeckoMm kabunere. CTpoeHuEe MIaMeHH.
3. 1 UucTeie BeMecTBa M CMECH.
4, 1 Ipaxmuueckasa padoma Ne 2. O4nCTKa 3arpsA3HEHHOW IMOBAPEHHOMN
COJIN.
5. 1 Ou3nYecKue ¥ XUMHUICCKHE SIBIICHUS. XUMHUCCKUAC PEAKIIHH.
6. 1 ATOMBI, MOJICKYJIBI U HOHBI.
7. 1 BemectBa MOJIEKYISIPHOTO M HEMOJICKYJISIPHOTO CTPOCHUS.
8. 1 [IpocThie U CIOKHBIE BEIIECTRA.
9. 1 XUMUYECKUE DTIEMEHTBHI.
10. 1 OTtHocuTeNbHAsI aTOMHAs Macca.
11. 1 3HAKH XUMUYECKHX AJIEMEHTOB
12. 1 3aK0H IIOCTOSIHCTBA COCTABa BEILECTB
13. 2 Xumuaeckue hopmyibl. OTHOCHUTETbHAS MOJICKYJIIpHAs Macca.
14. 1 MaccoBas qoJsi XUMAYECKOTO dJIEMEHTA B COECIUHEHUN.
15. 1 BajleHTHOCTh XUMHUYECKUX DJIEMEHTOB.
16. 1 ATOMHO-MOJIEKYIIIPHOE yueHHUe. 3aKOH COXPaHEHHUsI MacChl BELIECTB.
17. 1 XUMHUYECKUE YPABHCHHS.
18. 1 THUIbl XUMHUYECKHX PEaKIuid
19. 1 [ToBTOpenne um o00600meHne Matepuana mno Teme: «llepBoHavaIbLHBIE
XUMHYECKUE TOHSITHI»
20. 1 Konumponvnaa paoboma Nel no meme: «llepeonauanvrvie xumuveckue
ROHAMUA.
21 1 Kucnopoa, ero xapakrepuctuka U HaxoxJaeHue B npupoje. [lomydenue
KHCJIOpOJia ¥ ero (PU3N4ecKre CBONCTBRA.
22 1 CaoiictBa kucnopona. IIpumenenne kucioposa.
23 1 Ilpakmuueckasn paboma Ne3. 1lonydeHne U CBONCTBA KUCIOPOJa.
24 1 O30H. Bo3ayx u ero cocras.
25 1 I'openue nmemieHHoe okucnenue. TemnoBon
3 GhEeKT XUMIUYECKUX PEeaKIIHA.
26 1 Bonopon, ero oOmias XapakTepUCTHKAa, HaxXO0XKICHHE B MPHUPOJAE H
MOJTy4eHUE.
27 1 CaoiictBa Bogopoaa. [Ipumenenue.
28 1 Ilpakmuueckaa paboma Ned. Ilonyyenue u CBOWCTBa BOJIOPO/IA.
29 1 Bopna. CpoiicTBa BOJIbI.
30 1 Boja — pactBopurens. PacTBopbl.




31 1 MaccoBast 107151 paCTBOPEHHOTO BEIIECTBA.

32 1 Ilpakmuueckaa padoma NeS. IlpuroroBieHue pacTBOPOB coOJel ¢
OIPENEIIEHHOM MAacCOBOM J0JIEH PACTBOPEHHOI'O BEIIECTBA

33 1 Monbs — eauHUIIA KOJIMYECTBA BemlecTBa. MoJisipHas macca.

34 1 Berurcnenuss ¢ UCHOJB30BAaHUEM TOHITHHA «KOJHMYECTBO BEUIECTBA»
«MOJISIPHAST Maccay

35 1 3akoH ABorazipo. MoJisipHbIif 00BEM ra3oB.

36 1 Koumponsnan paooma Ne2 no memam: «Kucnopoo. Booopoo.
Pacmeopuvi. Booa»

37 1 Oxcunpl. CBOKCTBA OKCHIIOB. AHAIU3 pe3yibmamos k/p Ne2.

38 1 I'mapoxcuabl. OCHOBaHUSL.

39 1 XVWMHUYECKUE CBOMCTBA OCHOBAHHIA.

40 1 AmpoTepHbIE OKCHUIBI U THIPOKCUIBL.

41 1 Kucnorel. Knaccudukanus. Homenknarypa.

42 1 XUMHYECKUE CBONCTBA KHCIIOT

43 1 Conu.

44 1 XUMUYECKUE CBOMCTBA COJIEH

45 1 I'eneTndeckass CBA3b MEXIy OCHOBHBIMM KJIACCAMH HEOPraHUYECKUX
CoeqUHEHNN

46 1 Ilpakmuueckaa padoma Ne5. PelnieHne sKCHEPUMEHTAIBHBIX 3a7a4 MO
TeMe «OCHOBHBIC KJIACCHI HEOPTAHWYECKUX COCTIMHCHHID)

47 1 [ToBTOpenue u o6oOmeHne TeMbl «OCHOBHBIE KJIACChl HEOPTaHUYECKUX
COECIUHEHUN.

48 1 Koumponvnaa paooma Ne3 no meme: «OcHOBHBIE Kaaccol
HeOP2aHUYeCcKUX COeOUHEHUIL).

49 1 Kiaccudukanus XuMuuecKkux 3J1eMEHTOB.

50 1 [Tepuognuaeckuii 3akon JI. M. Menpaeneena.

51. 1 [Tepunoanaeckast TabIMIIa XUAMUYECKUX DJIEMEHTOB

52 1 Ctpoenue aToma.

53 1 CtpoeHue »dIIEKTPOHHBIX O000JIOYEK aTOMOB TMepBbIX 20 DIIEMEHTOB
nepuoauyeckoit cucremsl . Y. Menneneena.

54 1 CocrosiHue >1eKTpOHOB B aToMax. llepuoanueckoe U3MEHEHHE CBOWCTB
XMUMHUYECKUX 3JIEMEHTOB B IEPUOJIaX U TJIABHBIX MOJIPYIIax

55 1 3HavYeHHE MEPUOJNIECCKOTO 3aKOHA.

56 1 [ToBTOpeHue u 06006meHNe o Teme: [lepruoanueckuii 3aKOH U MIEPUOIH-
yeckas cuctemMa xumuueckux sneMmeHToB J[. Y. MenaeneeBa. CtpoeHue
aToMma.

57 1 DIEKTPOOTPULIATEIHHOCTh XUMUYECKIX DIIEMEHTOB

58 1 OCHOBHBIE BUIBI XUMHYECKON CBS3H.

59 1 [TonsipHas 1 HEMOJIIPHAs KOBAJICHTHBIE CBSI3H

60 1 Wonnas cBs3b

61 1 BasieHTHOCTD UCTENIEHb OKUCIICHUS.

62 1 [IpaBuna onpeenenus CTeneHe OKUCICHHsI SJIEMEHTOB

63 1 OKHCIIUTENBbHO-BOCCTAHOBUTEIbHBIE PEAKIINHI

64 1 [ToBTOpenue u o6oOmenue mo TemaMm: «llepuoanyeckuit 3akoH H
nepuoanyueckas crucremMa xumuueckux siemeHtoB [[. 1. Menpgeneesa.
Crtpoenue atoma. CTpoeHue BemecTB. XUMHUeCKas CBSI3b»

65 1 Pemrenue 3amau

66 1 Konmpononaa padoma Ned no memam: «Ilepuoouueckuii 3aKon u
nepuoouueckan cucmema xumuueckux rnemenmos /. U. Menoeneesa.
Cmpoenue amoma. Cmpoenue gewjecmes. Xumuueckas c6:a3b»

67 1 Pezepe (3 uaca)




AHHOTanus K pado4eil nporpaMmMe mo XuMuu 9 Kjacc

Pabouas mporpamma coctaBjeHa Ha OCHOBE:

1. ®enepanpHOrO 3aKoHa Poccuiickoit @enepanuu ot 29 nexadbps 2012 r. Ne 279-@3 «O6
oOpasoBanun B Poccuiickoit @enepanum».

2. Ilpukaza MunuctepcrBa oOpazoBanus u Hayku PO ot 17 nexabps 2010 r Nel897 «O6
YTBEPKIEHUH (heZiepabHOrO TOCYJapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa OCHOBHOTO OOIIETo
o0Opa3oBaHU.

3. Ipukaza MunucrepcTBa obpazoBanust u Hayku P® ot 31.12.2015 r. Ne1577 «O BHeceHHH
M3MEHEHHN B (efepalbHBId TOCyIapCTBEHHBIN 00pa30BaTENbHBIA CTAaHAAPT OCHOBHOTO OOIIEro
o0Opa3oBaHus, yTBEPKAEHHBIA NpUKa3oM MuHHCcTepcTBa 00pa3zoBanus U Hayku PD ot 17 nexalps
2010r. Ne1897».

4. Ilpukaza MunucrepctBa oOpasoBanust W Hayku P® ot 17.05.2012r. Ne413 «O6
YTBEPKIACHUH  (eAepalbHOIO TOCYJapCTBEHHOr0 00pa3oBaTEIbHOTO  CTaHAApTa CpeIHEro
(momuoro) obmero oOpazoBanus (¢ u3MeHeHus MU OT 29.06.2017r., mpukaz MuHuCTEpcTBa
oOpazoBaHus 1 Hayku PO Ne 613).

5. Ilpukaza MunucrepctBa mnpocBemenus PO ot 8§ mas 2019 r. N 233 “O BHeceHuu
M3MEHEHWH B (enepalbHBIi IMepeyeHbh YYEOHMKOB, PEKOMEHIYEMBIX K HCIIOJBL30BAHUIO TIPU
peaiv3allii  UMEIOUIUX TOCYJapCTBEHHYIO  aKKpEIUTAlMI0  00pa3oBaTelIbHBIX  IMPOrPAMM
Ha4yaJbHOTO OOIIEro, OCHOBHOTO OOIIEro, CpeaHero ooOmero oOpa3oBaHUs, YTBEPKICHHBIN
npukazoM MunucrepcTBa npocseleHust Poccuiickoit denepanuu ot 28 nexadbps 2018 r. N 345”7

6. Pabouas mporpamma y4yeOHOTO Kypca  paspaborana Ha ocHoBe DI'OC BTOpOTO
MOKOJIEHHUs, HAa 0a3e aBTOpCcKOW mporpammbl Kypca xumuu ais 8-11 kmaccoB O.C.I'abpuensna,
aBTopbl: O.C.I'abpuensa — M.: JIPODA, 2014 r.

7. OcHOBHOM 00pa30BaTENHHOM MPOTPAMMBI OCHOBHOTO 00111eT0 00pazoBanus MKOY «OOIII
Ne 1 cr. UcipaBHO#I»

8. Yuebnoro mrana MKOY «OOII Ne 1 ct. McripaBHOi#i»

- (¢enepalbHOTO TOCYIAapCTBEHHOTO 00pa30BaTEeILHOTO CTaHAapTa OCHOBHOTO OOIIEro
o0pazoBaHus;

et mporpaMmebl:

sopmMupoBaHre y OOy4yaroUIMXCs yMEHHS BUJETh M MOHUMATh IEHHOCTh OOpa30BaHMI,
3HAYUMOCTh XMMHUYECKOTO 3HAHMS JJI KaXKIO0r0 YeI0BEeKa HE3aBHUCHMO OT €ro MpodecCHoHaIbHOM
NesITeIbHOCTH; YMEHHSI pa3indarh (PakThl U OLIEHKH, CPAaBHUBAThH OLIEHOYHBIE BBIBOJbI, BUIACTh UX
CBS3b C KPHUTEPUSMHU OLICHOK U CBSI3b KPUTEPUEB C ONIPEICICHHON CHCTEMON IIeHHOCTEH,
(dbopmynupoBaTh 1 000CHOBBIBATH COOCTBEHHYIO MO3HUIIUIO;

*¢opMupoBaHUe y OOYYAIOIIMUXCS IEJIOCTHOTO MPEICTaBICHUS O MUPE U POJIM XHMHUU B
CO3JaHUHM COBPEMEHHOU €CTEeCTBEHHO-HAyYHOW KAapTUHBI MUpA; YMEHHUS OOBSICHATH OOBEKTHI U
MPOLIECCHl  OKPYXAIOIIeH JEeHCTBUTENBHOCTH — MNPHUPOJIHOM, COIMAIBHOM, KYJIbTYPHOH,
TEXHUYECKOH CpeJibl, UCIONB3YS ISl 3TOTO XUMHUYECKUE 3HAHUS,

snpuoOpeTeHre OOyYarOIMIMMKCS ONbITa Pa3HOOOPAa3HOW JEATENbHOCTH, IMO3HAHHUS U
CaMOTIO3HAHUS; KJIIOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHTHOCTE), UMEIOLIUX YHUBEPCAIbHOE
3HAYEHUE JUISl PA3IUYHBIX BUJIOB JICATEIBHOCTH: PEIICHUs MPOOIeM, MPUHATHS pElICHU, TIOUCKa,
aHanu3a M 0o0paboTkM MH(OpMaNUK, KOMMYHHMKATHBHBIX HAaBBIKOB, HAaBBIKOB H3MEpEHUH,
COTPYZIHUYECTBA, 0€30MaCHOTO OOpAIeHHs C BEIIECTBAMHU B TIOBCEIHEBHOM KHU3HH.

KomnuectBo uacoB: pabouasi mporpaMMma paccuuTaHa Ha 2 y4eOHBIX Yaca B HeJleNto, 00mui
00BeM — 68 4acoB B roj

Texkyuii KOHTPOJIL yCIIeBA€MOCTH 110 XMMHUH B 9 KJlacce POBOAUTCS B eJIAX:

*[IOCTOSSHHOTO MOHHMTOpPUHIA Y4EOHBIX JOCTHXKEHHH OOydaroluxcsi B TeUyeHUEe y4eOHOro
roja, B COOTBETCTBMM C TPeOOBaHUSAMH (eaepaibHOTO TOCYAAPCTBEHHOTO 00pa3oBaTeIbHOTO
CTaHJapTa OCHOBHOTO 00I11ero o0pa3oBaHus;

*OnpeeNeHusT YpOBHSA CHOPMUPOBAHHOCTH JIMYHOCTHBIX, METANPEIMETHBIX, MPEIMETHBIX
pe3yiIbTaToB;

*Onpe/ieNICHHs HalPaBJICHUN MHIUBUAYAIbHON PaOOThI C 00YJAIOIIMMHUCS;

*OLICHKH WMHIAMBHIYyAIbHBIX 00pa30BaTEeNbHBIX JOCTHXKEHUIH OOy4aromuxcs U JAUHAMHUKH HUX



pocrta B Te4eHHE y4eOHOTO T0/1a;

*BBISIBJICHUS WHIVBUAYAJILHO 3HAYMMBIX W HWHBIX (AaKTOPOB, CHOCOOCTBYIOIIHUX —WIIN
MPETSITCTBYIONIUX JOCTIXKEHUIO OOYUaIONMMUCS IUIAHUPYEMBbIX 00pa30BaTeIbHBIX PE3YIbTATOB
OCBOEHUSI OCHOBHO 00111€00pa30BaTEIbHON IPOTrPaMMBl.

[Tox TekymuM KOHTPOJEM IMOHHMAIOTCS pa3IMYHbIe BHJBI IPOBEPOUYHBIX padOT Kak
MUCbMEHHBIX, TAK U YCTHBIX, KOTOPBIE MPOBOJSATCS HEMOCPEACTBEHHO B yuyeOHOE BpeMs U HUMEIOT
LIETb OIICHUTH XOJ M KA4eCTBO pabOoThl 00yYaroMIerocs 1o OCBOCHUIO yueOHOTO MaTepHuaia.

dopMaMu TeKYLIEro KOHTPOJISA ABJISIIOTCA:

*TECTUPOBAHME;

*YCTHBIN OIIPOC;

*[IMChbMEHHBIE PAa0OTHI: KOHTPOJIbHBIC, MPAKTUYECKUE, CAMOCTOSITEIIbHBIC, J1a00paTOpHBIC
paboTHI.

Pe3ynbrarhl TEKyIero KOHTPOJIS yCIIEBAEMOCTH OOYYAIOIIUXCSl OTPAXKAIOTCS B KIACCHOM H
AJIEKTPOHHOM JKypHaje B COOTBETCTBUU C CHUCTEMOW KOHTpPOJS, a TaKKe MO HTOraM Yy4eOHBIX
YETBEPTEN U MOJYTOAMM.

Conep:xxanue yueOHOro npeamera xuMuu 9 kiace

BBenenue. OOmias XxapakTepUCTHKAa XUMHUYECKHX DJJIEMEHTOB W XUMHYECKUX PpEaKIIHil.
[Tepunoanueckuit 3akoH u [lepuoanueckas cucreMa XumMuieckux anemeHToB /[, 1. Menneneesa

XapakTepucTuKa d3JEMEHTa IO ero MOJoKeHHio B llepromnyeckol cucTteMe XUMHYECKUX
snemeHntoB J[. 1. MenneneeBa. CBOWCTBAa OKCUJIOB, KUCIIOT, OCHOBAHUI U COJIEW B CBETE TEOPUU
ANEKTPOJUTUYECKOU JIUCCOIMAIMA W OKHCIICHHUS-BOCCTAHOBJICHUs. [IOHSATHE O TMEepexoaHBIX
anemeHTax. AMporepHocTh. ['eHeTHYECKU psijl IEPEXOTHOTO deMeHTa. [leproanuecknii 3aK0H H
[Tepuonnueckas cucrema xumuueckux anemMeHToB [[. . MenneneeBa. XuMudeckas opraHu3amus
KUBOW M HEXKMBOW NMPUPOJBl. XMMHUUYECKHIM COCTaB SApa, MAaHTHM U 3€MHOW KOPBL. XMMHUYECKHE
AJIEMEHTHI B KJIETKaX *XUBBIX OpraHu3MoB. Makpo- u MHKposneMeHThl. O0001ieHrne cBeeHul o
XUMHUYECKUX peakuusx. Kinaccudukanus XuMHUIeCKUX peakluid Mo pa3InyHbIM MPU3HAKAM: «UUCIIO
U COCTaB pearupyromux M 00pa3yloluxcs BEIIECTB», «TEIUIOBOM 3(ddekT», «HampaBieHue»,
«M3MEHEHHE CTEIMEHEeH OKHUCIIEHHUS 3JEMEHTOB, 00pa3yIolUX pearupyroline BellecTBa», «azay,
«HMCIOJIb30BaHME KaTanuzaTopay. l[loHsATHE O CKOpPOCTHM XMMHUYECKOW peakiuu. DakTopsl,
BIIUSIONIME HA CKOPOCTh XHMHYECKUX peakiuid. Kartanmzatopel u katanm3. VHTrHOWTODEL.
AHTHOKCH/IAHTHI.

JleMoHCTparmu.

Paznuunbie dopmbr Tabmunbl J[. M. MenneneeBa. Mopaenu aTOMOB 3JeMEHTOB 1—3-T0
nepuoJoB. Mojenb CTpoeHusi 3eMHOTo miapa (HomepedHblil pas3pe3). 3aBUCUMOCTh CKOPOCTH
XUMHUYECKON pEaKLMH OT MPUPOJIbl PEATHPYIOIINX BEIIECTB. 3aBUCUMOCTh CKOPOCTH XUMHUYECKOU
peakury OT KOHUEHTPAUUU PEarupyroxX BEIIECTB. 3aBUCUMOCTb CKOPOCTH XUMUYECKON peakluu
OT IUJIOUIAJM CONMPUKOCHOBEHUS PEAarupylolINX BEHIECTB («KUMSMIMK CJI0W»). 3aBHUCHUMOCTH
CKOPOCTH XHMMYECKOM peakuuu OT TEeMIIepaTypbl pearupyrolluxX BellecTB. ['OMOTEHHbI H
reTeporeHHbli Karanu3sl. DepMeHTaTUBHBIN KaTtanu3. Hrubuposanue.

JIaGopaTopHBIE OMBITHI.

1. Tlomydyenwe ruapokcuja LHMHKA M HCCIEJOBAHUE €ro CBOMCTB. 2.MopenupoBaHue
noctpoenus [lepuoanueckoii cuctembl xumudeckux snemenToB J. M. MenzaeneeBa. 3. 3amernienue
xKene3oM Meau B pactBope cynbhara meau (II). 4. 3aBUCMMOCTh CKOPOCTH XUMUYECKOUM PEaKIIUu OT
MPUPO/JIbl pEAruPYIOLINX BEIIECTB HA IPUMEPE B3aUMOACHCTBUS KUCIOT C METAJJIAMHU.

5. 3aBUCHUMOCTb CKOPOCTH XMMHUYECKON peaklrUy OT KOHILIEHTpAlUU PEearnpyroniux BEIIECTB
Ha MpUMepe B3aUMOJICHCTBUS LIMHKA C COJISTHOW KUCIIOTOM pa3IMYHON KOHUEHTPALUH.

6. 3aBUCMMOCTb CKOPOCTM XUMHUYECKOM peaKIUu OT IUIOMAaJd CONPUKOCHOBEHUS
pearupyrouux BeIecTB.

Tema 1. MeTauibl

[Tomoxenne wmeramnoB B Ilepuommyeckoil cucrteme xumuueckux osnementos I, N
MenpneneeBa. Merayuinueckasi KpUCTAJZIMYECKAss pelIeTKa U METAUIMYECKas XUMHYECKas CBS3b.
Oo6mue ¢usndeckne cBoiicTBa MeTawioB. CIuiaBbl, MX CBOWCTBA U 3HAUEHUE. XHUMHUYECKHE
CBOIMCTBA METANIOB KaK BOCCTAHOBUTEJEH, a TAKXKE B CBETE UX MOJIOXKEHUS B AIEKTPOXUMUYECKOM
psiay HanpspKeHUH MetaiioB. Kopposust MeTanioB U crocoObl 00psObI ¢ Heil. MeTasl B Ipupo/Ie.



OOm1re cnocoObl UX MOTYyYEHUSI.

OOmiast xapakTepuCTHKa HIETOYHBIX METaUIOB. MeTayuiel B mpupojae. O0mue crnocodbl ux
nosydeHus. Crpoenue artomoB. Illenounble MeTamiel — MpoOCTbIE BewlecTBa. Baxkuelmme
COEIMHEHUS WIEJIIOYHBIX METaNIOB — OKCHU[bl, TUAPOKCUABI U COJIM (XJIOpUIbI, KapOOHATHI,
Cynb(}arTel, HUTPATHI), UX CBOWCTBA U IPUMEHEHHE B HAPOJHOM X03s1iicTBe. KanuiiHbie ynoopenus.

OOm1ast XxapaKTepUCTHUKA IIEMEHTOB IMIaBHOW NoArpynmsl 11 rpymmesr.

Crpoenue aromos. lllenouyHo3zeMenbHble MeTaibl — MPOCThIE BellecTBa. BaxkHeilue
COEJIMHEHUS WIEJIOYHO3EMEIbHBIX METAUIOB — OKCUJbl, THAPOKCHUABI U COJIU (XJIOPUIBL,
KapOOHATHI, HUTPATHI, CyIb(artsl, pocdaTsl), NX CBOWCTBA U TPUMEHEHHUE B HAPOJHOM XO3SICTBE.

ANOMUHHN.

Crtpoenne aTtoma, (U3MUYECKHE M XMMUYECKHE CBOMCTBA MpocToro BemectBa. CoeauHeHUs
AIIOMUHMSL — OKCHUJ U TUAPOKCUJ, UX aM(poTepHbI Xapakrtep. BaxHeilmue coiau amoMuHus.
[IpumeHeHne antOMUHUS U €r0 COCTUHEHU.

Keneso.

Crtpoenue atoma, GU3HMYECKHE U XMMUYECKHE CBOMCTBA MPOCTOTO BellecTBa. | eHeTndyeckue
psanel Fe+2 u Fe+3

Baxneiimme conu xeneza. 3HaUCHHE KeJe3a U €ro COSAMHEHHUM NI MPUPOIbl M HAPOIHOTO
XO34ICTBA.

JleMoHCTparmu.

OO6pa31sl MEI0YHBIX U MIET0YHO3eMENbHBIX MeTauioB. O0pa3iisl criiaBoB. B3anmmonelicTBre
HAaTpusl, JIUTAS WU KaJIblMs C BOJOW. B3amMoneicTBue HATpuUs W MarHug C KHCIOPOJIOM.
BsaumoneiictBue metaiioB ¢ Hemetauiamu. [lomyuenue ruapokcnnos xenesa (1) u (111).

JlaGopaTopHBIE OTIBITHI.

- B3aumonelicTBue pacTBOPOB KHUCIIOT U COJIEN C METAJIIIAMHU.

- O3HaKOMJIEHHUE C pyJaMU KeJie3a.

-OkpalBaHue TIaMEHH COJISIMU IIEJIOYHBIX METAJJIOB.

- BzaumoelicTere KalbIus ¢ BOJIOM.

-Ilonyyenne ruapokcuaa KaablUs U UCCIECTOBAHUE €TI0 CBOMCTB.

Tema 2. [IpakTukym 1. CBolCcTBA META/NIOB M UX COCUHEHU

1. OcymecTBieHrue UEMOYKH XUMHUYECKMX TmpeBpaineHuid. 2. [lomydyeHwe u cBoMcTBa
COCIMHEHUN MeTaJyioB. 3. PemnieHue sKCEpUMEHTANIbHBIX 3a/lad Ha Paclio3HABAaHUE U MOJYYCHHUE
COCJIMHEHU METAJIJIOB.

Tema 3. HemeTaibl

OO0mrast xapakTepUCTHKAa HEMETAJUIOB: ToJIokeHue B Ilepruoanueckoil cucTeMe XUMHUYECKHX
anemenToB JI. V1. MeneneeBa,0cO0EHHOCTH CTPOCHUS aTOMOB, JIEKTPOOTpHUIIATEIBHOCTD (D0) Kak
Mepa «HemeTaumyHocThy, psag 0. Kpucramimueckoe CTpOCHHE HEMETALIOB — MPOCTHIX
BeniecTB. Asutorponus. PU3ndYeckre CBOMCTBA HeMETAIIOB. OTHOCUTEIBHOCTh MOHITUH «METaD)
U «HEMETaJL».

Bopopon. Ilonoxxenune Bogoposa B Ilepuoandeckoit cucteMe xumudeckux sneMenToB /. U.
MenpneneeBa. CTpoeHre atoMa U MOJIeKylbl. PU3HUECKHE U XUMUYECKUE CBOMCTBA BOJOPOJA, €TO
MOJIy4eHUE U IPUMEHEHUE.

Bona.

Crpoenue wmoiekynbl. Bomoponnas xumuudeckas cBsaA3b. Dusnyeckue CBOWCTBA BOJBIL.
AHOManuu cBOWCTB BOAbL ['mapodunbHble u THAPOPOOHBIE BEIlecTBA. XHUMHUYECKHE CBONCTBA
Boabl. KpyroBopoT Boawsl B mpuponae. Bomooumctka. Aspamus BoOJbl. BeITOBbIE (UIBTPHI.
MuHepanbHbie BOAbI. JJUCTUIIMPOBAaHHAS BOJIA, €€ MOJYyUYEHUE U IPUMEHEHHUE.

OO11as XapakTeprucTUKa raJIOTeHOB.

Crpoenue atomoB. [IpocThie BemecTBa 1 OCHOBHBIE COEIUHEHHUS FaJIOr€HOB, NX CBOMCTBA.

Kpatkue cBenmenuss o xjope, Opome, ¢grope u ione. [IpumeHeHHE TaloreHOB W HX
COCIMHEHUH B HApPOJHOM XO3SIICTBE.

Cepa.

CrtpoeHue aToMa, aJIOTPOIHS, CBOMCTBA M MPUMEHEHHE POMONYecKon cepbl. OKCHABI CephI
(IV) u (VI), ux nonydenue, cBoiicTBa u npuMeHenrne. CepHasi KHCJIOTa U €€ COJIU, UX IPUMEHEHHE B
HapoJHOM xo3siiicTBe. [Ipon3BOACTBO CEPHOM KUCTOTHI.



A3or.

CrpoeHue aroma U MOJIEKYJIbl, CBOWCTBA MPOCTOTO BELIECTBA. AMMUAK, CTPOCHUE, CBOMCTBA,
noyiyueHue 1 npuMeHenue. Coau aMMOHUS, UX CBoMcTBa U npuMeHeHue. Oxcunpl azorta (I11) u (IV).

A30THas KHUCIIOTa, €€ CBOWCTBAa W MpHMEHEHHe. HuTpartel ¥ HUTPUTHI, Hpodiema HX
COJIepKaHUS B CEITbCKOX035HCTBEHHON MPOIyKINUU. A30THBIEC YAOOpEHHS.

Docdop.

Crtpoenne aroma, aJUIOTPOTHSA, CBOMCTBAa Oenoro m KpacHoro ¢ocdopa, UX MpUMEHEHHE.
OcHoBuble coemuHeHus: okcua Gochopa (V) u oprodochopras kuciota, pocharer. DochopHbie
yI0OpeHUsI.

Yraepon.

Ctpoenne aToMa, aJulIOTPOIIUs, CBOMCTBAa MotubuKamii, mpumeHenne. Oxcusl yriepoza (1)
u (IV), ux corictBa u npuMeHneHrne. KapOoHAThI: KaJIbIHT, COJA, MOTAI, UX 3HAUYEHUE B IIPUPOJIE U
KU3HU YeJIOBEKa.

Kpemuuit.

CrpoeHue atoMa, KpUCTANIMYECKUI KpEMHUIA, €ro cBOMCTBA U puMeHeHue. OKCUa KpeMHHUSI
(IV), ero mpuponanbsie pa3zHOBUIHOCTH. CHIMKAThl. 3HAYCHUE COCAMHEHUN KPEMHHS B KHUBOM U
HEXNBOU npupoje. [IoHsaTHe 0 CHIMKAaTHON IPOMBIIIIEHHOCTH.

JleMoHCTparmu.

OOpa3upl TajJoreHoB — NPOCTHIX BellecTB. B3anMojeicTBHe TrajloreHoB ¢ HaTpueM, C
almOMHHNEM. BpiTecHeHHE XJI0poM OpoMa MM MOJla U3 pacTBOpPOB uX coseld. BzaumoneiictBue
Cepbl C METaJulaMH{, BOJIOPOJAOM M KHUCIOPOJOM. B3anMoneicTBue KOHIEHTPUPOBAHHOW a30THOM
KHUCTIOTHI ¢ Mefibto. [lornomienre yrieM pacTBOPEeHHBIX BEIECTB WK ra3oB. BoccranoBnenue menu
n3 ee okcuaa yriaeM. OOpasibl TMPUPOTHBIX COCAMHEHHWH Xjopa, cepbl, (ocdopa, yriepona,
KpeMHus. OOpasupl BaXHEHIINX A HApOJHOTO XO34HCTBa Cyab(aTOB, HUTPATOB, KapOOHATOB,
docdaros. OOpasiibl CTEKIa, KEPAMUKH, IIEMEHTA.

JlaGopaTopHBIE OTIBITHI.

[Tonyyenue u pacno3HaBaHue BoJopojaa. FccienoBanne NOBEPXHOCTHOTO HATSKEHUS BOJBI.
PacTBopeHue mepmaHraHaTa Kajius WM MEIHOTO Kyrmopoca B Boje. ['mapararus 00e3BOKEHHOTO
cynbdara meau (II).

Pasnoxxenue runpokapOoHaTa HaTpusL.

Tema 3. [IpakTukym 2. CBOMCTBA COeJMHEHU HEMETAJJIOB

1. Pemienne s3kcnepuMeHTaNbHbIX 3a1a4 110 TeMe «Iloarpynna rajsoreHosy.

2. Pemienue s3kcnepuMeHTalnbHbIX 3a1a4 o teMe «lloarpynna kuciopoaa».

Tema 4. O0001meHHe 3HAHMH MO XHMMHMH 32 KypC OCHOBHOHM mKOJbI. I[logroroBka k
rocyrapcrpeHHo uroropoi arrecranuu (I'MA)

[lepmoanueckuit 3akoH u Ilepuonnueckas cucrema Xxumuueckux osnemeHtoB J[. .
MenpeneeBa. @U3NUECKUN CMBICT MOPSAKOBOTO HOMEPA 3JIEMEHTA, HOMEPOB MEPUOJIA U TPYIIIHIL.
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB 3JIEMEHTOB U UX COCUHEHUH B MIEPUOIax U IPpylnax B CBETE
MPEACTABJICHUI O CTPOCHUH aTOMOB JIEMEHTOB.

3HaueHHE NEPUOJIMYECKOTO 3aKOHA. Buabl XMMHUYECKHX CBSI3€M M THUIIBI KPUCTAJUIMYECKHUX
peuieTok. B3anmocBs3p cTpoeHus U cBOMCTB BemlecTB. Kiaccupukanus XMMUYECKUX Peakifil 1Mo
pPa3IMYHBIM TpU3HAKaM (YHUCIO U COCTaB PEArnpylolIuX U OOpa3ylolIuXcs BEIIECTB;, HATUYHE
rpaHuIbl  pa3zena ¢as3; TemIoBoll APQeKT; H3MEHEHUue CTeleHel OKHCIeHHS aTOMOB;
UCIOJb30BAHME KaTaJl3aTopa; HampaBieHue MpoTekaHus). CKOpPOCTb XMMHYECKUX peakiuil u
¢baxTopsl, BiMAOLMe Ha Hee. OOpaTUMOCTh XMMHUYECKHUX peakIuil M cHocoObl CMeEIIeHUs
XMMHUYECKOTO PAaBHOBECHS.

IIpocteie M cnoxHbIE BemecTBa. MeTamsl M HeMeTaulbl. ['eHeTHueckue psAapl MeTaa,
HeMeTaJla ¥ nepexoqHoro meramia. OKCUIpl U TUAPOKCUBI (OCHOBAHUS, KUCIOTHI, aM(pOTEpHbIE
THJIPOKCUIbI), coiu. VX cocTtaB, kiaccupuKanus U oOlue XMMUYECKHE CBOMCTBA B CBETE TEOPUHU
IEKTPOJIUTUYECKON TUCCOLUALINY.



TemaTnueckuii miian no xumnu 9 kiaacce k yueonuxy I'.E. Pya3urtuc,

P.I'. Deapaman

Ne
ypo Tema ypoka Koa-so Hara
ca 4acoB
1-2 | OcHOBHBIE KJIaCChl HEOPTAHUYECKUX COCTUHCHUH. 2
3 Crpoenue aroma. Ilepmomnueckuit 3axkon u [ICXD JI.W. MenneneeBa B | 1
CBETE CTPOCHHUS aTOMa.
4 PacueTrsl 10 XUMUYECKUM YPABHEHUSIM. 1
S) OKHCIUTENBHO- BOCCTAHOBUTEIIbHBIE PEAKITUH. 1
6 CocraBiieHHE ypaBHEHUN OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKIIMM. 1
7 TenoBbie 3((HEeKTh XUMUYECKUX PEaKIil. 1
8 CKOPOCTh XMMHYECKHX PEAKITHA. 1
9 [IpaxTnueckas padorta Ne 1. M3yueHnue BnusiHMS yCIOBUM NpoBeAeHUs XuM. | 1
peaKImy Ha €€ CKOPOCTb.
10 O6paTtumsle peakiuu. [ToHsATHE 0 XUMUYECKOM PaBHOBECHH. 1
11 CyIHOCTh npoliecca MEKTPOJTUTUYECKON TUCCOLUAIIH. 1
12- | JIucconmanus KKCIOT, OCHOBAaHUH, COJICH. 2
13
14 Crnabpble ¥ CHITbHBIE YJIEKTPOTIUTHI. CTETICHb TUCCOIHAINN. 1
15 Peaxmiun nonHoro oOMeHa. 1
16 I'myponus coneit. 1
17 [IpakTueckas pabora Ne 2. Penienue skcrepuMEHTANIbHBIX 3a1a4 mo teme | 1
«CBOICTBA KUCIIOT, OCHOBAHUM U COJIEH KaK JIEKTPOJUTOBY.
18 O6o06matromuii ypok mo teme: TO/I. 1
19 KonTtponbHas padorta Ne 1 o Teme «DIEKTPOTUTHYECKAS TUCCOITAALIHS. 1
20 XapakTepuCTUKA raJOTeHOB. 1
21 Xop. 1
22 XJI0pOBOJIOPOI. 1
23 CosstHast KUCJIOTA U €€ COJIH. 1
24 [Ipaktuueckas padora Ne 3. [lomydeHne CONSTHOM KHUCIOTHI M M3y4deHHE ee | 1
CBOWCTB.
25 Kucnopon u cepa. 1
26 CBoiiCTBa U IPUMEHEHHUE CEPBHI. 1
27 CepoBoaopo/I. 1
28 Oxcup cepsl (1V). Ceprucras KucioTa. 1
29- | Oxkcupg cepsl (6). CepHast KUCIIOTA. 2
30
31 [IpakTueckas padora Ne 4. Pemnienue skcriepuMeHTANIbHBIX 3a/1a4 1o Teme | 1
«Kucnopon u cepay.
32 Aszot u pochop. 1
33 AMMMaK. 1
34 ITpaktuyeckas padora Ne 5. [ToaydyeHne aMMuaka v U3yueHue ero cBoicrs. | 1
35 Conu aMMOHUSL. 1
36 A3OTHas KUCTIOTA. 1
37 Conu a30THOM KUCIOTHI. 1
38 docdop. 1
39 Oxcup gocdopa (V). DocdopHast KHUCIOTA U €€ COTH. 1
40 O0600111eH1E U cucTeMaTH3alus 3HaHui. Pemenne 3anau 1
41 KonTtpomnsnas pabora Ne 2 mo reme «A3ot u ocdopy. 1
42 Yrinepoa u KpeMHUN. AJ1oTponusi. 1
43 XuUMHUYECKHE CBOMCTBA yriaepoaa. AxcopOuusi. 1
44 Oxcun yrieposa ( 2) — yrapHblid ras. 1




45 Oxkcun yraepoga (IV) — yrinekucnsiii ras. 1
46 YronpHas KUCJIOTA U €€ COJIH. 1
47 [TpakTudeckas padorta Ne 6. [Momyuenune okcuna yriuepona (1V) u m3ydenne | 1
€ro CBOMCTB.
48 Kpemuuii. Oxcua kpemuusi(IV). 1
49 KpemHueBas kuciaora u ee coJiu. 1
50 OOmiast xapakTepucTHKa MeTauioB. HaxoxkneHwe B mpupojae U crocoOs | 1
MTOJTYYCHUSI.
o1 XUMUYECKUE CBOWCTBA METAJIOB. DJIEKTPOXUMUYECKUM psij HampsokeHui. | 1
CruiaBbl.
52 IlemoyHbIC METAILIBL. 1
53 Marnuii. [1{eao4H03eMeNTbHBIE METaJLTbI. 1
54 Coenunenust Kanbliys. JKecTKOCTb BOIEL. 1
55 Amomunuii. Ero coenqnnenus. 1
56 Kerneso. 1
S7 CoenuHeHus xenesa. 1
58 [Tpaktuueckast pabora Ne 7. Pemienune skcriepuMeHTaIbHBIX 3a7a4 1mo Teme | 1
«MeTamiby.
59 O000IIeHNe U CHCTeMAaTHU3aINs 3HAHHA. 1
60 KonTpossHast padora Ne 3 o reme «MeTauibiy. 1
61 Oprannydeckasi XMMHsI. 1
62 [IpenenbHbpIe (HACKHIIIEHHBIE) YTIIEBOIOPOIBI. 1
63 HenpenenbHble (HEHACHIIIEHHBIE) YIIIEBOIOPOJIBL. 1
64 [TpousBoaHbIe yriieBoaopoa0B. CIUPTHL 1
65 KapGonossie kucnotsl. JKupsl. 1
66 Vrnesonasl. benku. 1
67 HtoroBeiii ypok 1
68 Peseps. 1




