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IlosichuTebHASI 3aNIUCKA

PabGouas mporpamMma mo xumuu 8 KJjacc pa3paboTaHa B COOTBETCTBUU C TpeOOBaHUSMU (eepaibHOTO KOMIIOHEHTA
rOCY/IapCTBEHHBIX 00pPa30BaTENBHBIX CTAaHJAAPTOB OCHOBHOTO OOIIETo O0pa3oBaHWs, HAa OCHOBAaHWM  HOPMATHBHBIX

JOKYMEHTOB:

1. ®enepanpHoro 3akona ot 29.12.2012 N 273-®3 "O6 ob6pazoBannu B Poccuiickoit @eaeparnuu”, cT.12, 13

2. Tlpukaza Muno6pnayku Poccum ot 17.12.2010 roga Ne 1897 (pen. ot 31.12.2015) "O6 yrBepxkaeHuu denepaibHOro
roCyJapCTBEHHOT0 00pa30BaTEIBLHOIO CTaHAapTa OCHOBHOI'O 00I11ero oopazoBanus"

3. IlpumepHO OCHOBHOH 0OO0pa30BaTEIIBHOM IIPOrpaMMBI  OCHOBHOI'O OOIIero oOpa3oBaHHs, OJOOPSHHOH pelieHHeM
dbenepanbHOro yueOHO-METOIUYECKOTO O0BhEAMHEHUsI 0 00meMy obOpazoBanuio (mpotokon ot § ampens 2015 r. No
1/15)

4. "CaHMTApHO-3MHIEMHOJIOTMYECKAE TPEOOBaHUW K YCIOBHSM M OpraHu3alnuu OOydeHHs B 00IIe00pa3oBaTEIbHBIX
yupexaenusx. CanlluH 2.4.2.2821-10 ot  "29" nekabpsa 2010 r. N 189, 3apeructpupoBanusix Muntoctom Poccun
03.03.2011, perucrparmonssii Homep 19993

5. ABtopckoit nporpammbl ['abpuensn O.C. PabGouas mporpamma k smuauun YMK O. C. T'abpuensiHa : y4yeOHO-
meroaudeckoe mocodue / O. C. I'abpuenssa. — M. : [Ipoda, 2017

6. Yuebnuka Xumus. 8 knacc: yueonuk /O.C. I'abpuensn. -M. : [Ipoda, 2017

7. JloKallbHBIX aKTOB OpPTaHMU3AIMHU, OCYIIECTBIISIONEH 00pa30BaTEIbHYIO JEITEIbHOCTD!

- OcHoBHas oOpa3oBaTelibHas MporpaMma oCHOBHOTo o61iero oopazosanust MBOY Tynranunckas COII;
- [Tonoxxenue o paboyeit mporpamme;

Paccmotpena Ha 3aceqannu MO ecTecTBEHHO-MAaTeMaTHYECKOr0 IMKJIAa MYHHUIMIIAIBHOTO OIOHKETHOTO 00111e00pa30BaTeNbHOIO
yupexaenus TyHranuHckas cpenuss o0meo0pa3oBarenbHas mKoia 3eickoro paion nmpotokon Ne 1 ot 22. 08. 2018 rona.
VYTBepkIeHa MPUKa30M JUPEKTOPa IIKOJIbI MyHUIIUTIATEHOTO O0KETHOTO 0011e00pa30BaTeIbHOTO yupeKaeHus TyHranuacKas
cpenssisi oomeoOpazoBarenbHas mkoja 3eiickoro paitona Ne 50-o/n ot 31.08.18 rona



Ilnanupyembie pe3yabTaThl 00y4eHUsI

Y4yeHHuK HAyYuTCH:

XapaKTCpU30BaATb OCHOBHBIC MCTO/bI ITIO3HAHM: Ha6J'IIOI[eHI/I€, HU3MCPCHUC, DOKCIICPUMCHT,
OIMCHIBAaTh CBOMCTBA TBCPABIX, X KUIKHUX, F&3006p33HI>IX BCHICCTB, BBIACIIAA UX CYHICCTBCHHBIC IIPU3HAKH,
PACKpbIBATh CMBLICII OCHOBHBLIX XHMHWYCCKHUX MOHATHI «aToM», «MOJICKYJIa», «XUMHYECKUMN SJICMCHT», «CTCIICHb

OKHCJICHUA», «IIPOCTOC BCIICCTBO», «CJIOKHOC BCUICCTBO», «XUMHUUCCKAA PCAKIUA», UCIIOJIb3YS 3HAKOBYIO CUCTCMY XHUMUWH,

.
.
.
.
.
.
.
OIIBITA;
.
.

PAaCKpbIBaTh CMBICII 3aKOHOB COXPAHEHHUsI MacChl BELIECTB, IIOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHON TEOPUH;
pasinyaTh XUMUYECKUE U (PU3NUECKUE SIBICHUS;

HAa3bIBATh XUMHUYECKHE IJIEMEHTBHI,

OIPEAENSATh COCTAB BEIIECTB MO UX (popMyIiam;

ONpPEAENATh TUIl XUMHUYECKUX PEAKIIUN;

HAa3bIBATh IIPU3HAKHU U YCIOBUS IPOTEKAHUSA XUMUYECKUX PEAKIINN;

BBIABJISITh MPU3HAKHU, CBUJCTEIBbCTBYIONIME O MPOTCKAHWU XUMHUYECKON PEaKIUM TMPH BBITOJIHEHUH XUMHUYECKOTO

COCTaBJIATH (POPMYJIBI OMHAPHBIX COCTUHEHUH;

COCTAaBIIATh YPAaBHCHUS XUMUYCCKUX PEAKITUH;

coOr01aTh TIpaBmiIa 0€30MacHON pabOThI MPU IPOBEICHUU OIBITOB;

TIOJTH30BAThCS JIA0OpATOPHBIM 000PYAOBAaHUEM U TIOCYI0M;

BBIYHCIIATh OTHOCUTEILHYIO MOJICKYJSIPHYIO U MOJISIPHYIO MacChl BEIIECTB;
BBIYHCIISITh MaCCOBYIO JIOJIF0O XUMUYECKOT'0 dJIEMEHTA 110 (popMyIie COeTMHEHMS;
PacKpbIBaTh CMBICIT TOHATHH «TETIOBOU 3PPEKT peakiumy, «MOJIIPHBIA 00bEM»;
XapaKTepu30BaTh GU3NUECKUE M XUMUUYECKHE CBOMCTBA BOJIBI;

PacKphIBaTh CMBICT TIOHSATHS «PacTBOPY;

BBIUHCIISITH MACCOBYIO JIOJIIO PACTBOPEHHOTO BEIIIECTBA B PACTBOPE;

MPUTOTOBJIATH PACTBOPHI C ONIPEICICHHON MacCOBOH JI0JIC paCTBOPSHHOI'O BEIIECTBA;
HA3bIBATh COCAMHEHUS U3YUCHHBIX KJIACCOB HEOPTAaHUYCCKUX BEIICCTR;
XapaKTepu3oBaTh (HU3MYECKHUE U XUMUYECKHUE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHWYECKUX BEIECTB: OKCHJIOB,

KHUCJIOT, OCHOBAHMM, COJICH;

OIpCACIATh MPUHAIIC)KHOCTD BEIICCTB K OIIPCACICHHOMY KJIACCY COCHHHCHHﬁ;
COCTaBJIAITh (1)OpMYJ'II>I HCOPTaHUYCCKHUX COGI[I/IHGHI/Iﬁ HN3YUYCHHBIX KJIACCOB,



MPOBOJUTH OIBITHI, MOJTBEPKAAIOIINE XUMHUUYECKIE CBOMCTBA U3YUYECHHBIX KJIACCOB HEOPTAaHUYECKUX BEIIECTB;
pacmno3HaBaTh OINBITHBIM ITYTEM PACTBOPHI KUCIIOT U IIEIOYEN MO U3MEHEHUIO OKPACKU MHIMKATOPA;
XapaKTepU30BaTh B3aUMOCBS3b MEXKY KIaCCaMHU HEOPTaHUYECKUX COECUHEHUI;

packpbiBaTh cMbIcH [leprnonnueckoro 3akona [I.11. Menneneena;

OOBSCHATH (PU3UYECKUN CMBICI aTOMHOTO (MOPSIAKOBOTO) HOMEpa XUMHUYECKOTO JJIEMEHTa, HOMEPOB TPYIIbl U

nepuona B nepuoaunueckon cucreme .M. Menneneena;

OOBSICHATH 3aKOHOMCPHOCTU M3MCHCHHS CTPOCHHA ATOMOB, CBOMCTB DJIEMEHTOB B npeaciax MallbIX IEPHUOJ0B U

I'IaBHBIX ITIOATPYIIIL;

XapaKTCpU30BaTb XUMHUYCCKUEC DJICMCHTDLI (OT BOAOpPOJa 10 K&J’IBHI/IH) Ha OCHOBE€ HUX IIOJIOXKCHH B HepI/IOI[I/I‘IeCKOﬁ

cucteme /.. MenzaeneeBa 1 0COOEHHOCTEH CTPOCHHS NX ATOMOB;

COCTABJIATH CXCMBI CTPOCHUA aTOMOB IICPBBIX 20 sy1eMeHTOB HGpHO,Z[H‘IGCKOfI CHCTCMbI ]_—[I/I MCHI[CJ'ICCB&;
PaCKpPbBIBATH CMBICII MMOHATUHN : «XUMHYECKas CBsA3b», «QJICKTPOOTPUIATCIbHOCTD»,

OIIpCACIIATL BUI XUMHYECKOM CBSI3U B HCOPraHU4CCKUX COCINHCHUAX ;

I/1306pa}KaTB CXEMEI CTPOCHUA MOJICKYJI BCIICCTB, O6pa?>OBaHHBIX Pa3HbBIMHU BUJAaMHU XUMHUYCCKUX CBHSGﬁ;
PAaCKpPBIBATb CMBICJI MOHSITUI «HMOH», KKATHOH», KAHHUOH», «QJICKTPOJINUTELD», «KHCIJICKTPOJIUTLI», «QJICKTPOJIUTHYICCKAA

Jucconuanusay, «KOKHCINTCIIb», «KCTCIICHb OKUCJICHUA» «BOCCTAHOBHUTCIIBY», KOKHUCICHHUC), «KBOCCTAHOBJIICHHC)),

ONPEAENATh CTENEHb OKUCIIEHUS aTOMa 3JIEMEHTA B COCIMHEHUH;
PACKPBIBATH CMBICJI TEOPUH JIEKTPOJIUTHYECKON JUCCOIAAINH;

COCTABJIATh YPABHEHUS DJIEKTPOJIUTUUECKON JUCCOUUALUU KUCIIOT, LIEJI0YEH, COJIEH;

OOBACHSATH CYIIHOCTH MPOIIECCa NEKTPOIUTHUECKON JUCCOMALIUY U PEAKIIU HOHHOT'O OOMEHa;
COCTaBJISITh MOJHBIE U COKpAIlEeHHbIE HOHHBIC YPABHEHUS PEaKIiMi 0OMeHa;

OTPEJIENATh BO3MOXXHOCTD MPOTEKAHUS PEaKIIMii HOHHOTO OOMEHa;

IIPOBOJIUTh PEAKIIAH, TOATBEPKIAIOIINE KAUECTBEHHbBIA COCTAB PA3JIMYHBIX BEIIECTB;
ONPEAENATh OKUCIUTENb U BOCCTAHOBUTEND;

COCTaBJISITh YPABHEHHUSI OKUCIIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIINM;

KJIaCCU(UIIUPOBATh XUMHUYECKHUE PEAKIIUHU 10 PA3IMYHBIM ITPU3HAKAM;

OLICHUBATh BIUSAHUE XUMHUYECKOTO 3arpSI3HEHUST OKPYIKAIOIIEH CPEbl HA OPTaHU3M YEJIOBEKA;
IPAaMOTHO 0OpAIIaThCs ¢ BEIIECTBAMH B TIOBCEIHEBHOM JKM3HU

Y4yeHuk MOJIYYUT BOZMOKHOCTD HAYUYUTHLCH:



. BBIJIBUTaTh U IPOBEPSTH SKCIEPUMEHTAIBHO TUIIOTE3bl O XUMHUECKUX CBOMCTBAX BEUIECTB HA OCHOBE MX COCTaBa U
CTPOEHUS, UX CIIOCOOHOCTU BCTYNaTh B XUMUYECKUE PEAKLIUU, O XapaKTepe U MPOAYKTAX Pa3IUYHbIX XUMUYECKHX PEAKLIU;

. XapaKTepu30BaTh BEIIECTBA MO COCTaBY, CTPOCHHUIO W CBOWCTBAM, YCTaHABIIMBATH MPUYMHHO-CIICICTBEHHBIC CBSI3U
MEXy JaHHBIMH XapaKTePUCTUKAMHM BEIIIECTBA;

. COCTaBIIATh MOJIEKYJISIPHBIC U TIOJTHBIC HOHHBIE YPABHEHHUSI 10 COKPAIIICHHBIM HOHHBIM YPaBHEHUSM;

. MPOTHO3UPOBATH CIIOCOOHOCTH BEIIECTBA MPOSBISATH OKUCIHUTEIBHBIC WM BOCCTAHOBUTEILHBIC CBOWCTBA C YUYETOM
CTETICHEH OKHUCIICHHSI 3JIEMEHTOB, BXOJISIIUX B €T0 COCTAB;

. COCTaBIIATh YPABHEHUS PEAKIIUii, COOTBETCTBYIONIUX IMOCJIEI0BATEILHOCTH MPEBPAILICHN HEOPTAHNYECKUX BEIIECTB
Pa3TUYHBIX KJIACCOB;

. MCIOJIb30BaTh IPHOOPETCHHBIC 3HAHMS JIJIS1 YKOJIOTHYECKH TPAMOTHOTO TIOBEJICHHS B OKPYKAIOIIEH Cperie;

. MCTIOIH30BaTh IPUOOPETEHHBIE KIIOUEBbIE KOMIIETSHIIMH MPH BHITIOJTHEHUH TIPOSKTOB U yUeOHO-UCCIIEN0BATENbCKIX
3a]1a4 10 U3y4YEHHUIO CBOMCTB, CITIOCOOOB MOJIYYEHHUS U PacIiO3HABAHUS BEIIECTB;

. O0BEKTUBHO OIICHUBATh HH(POPMAIIHIO O BEIIECTBAX U XUMUIECKUX MPOIECcax;

. KPUTUYCCKH OTHOCHTHCS K TICEBJOHAYYHOW HWH(POpMAIMK, HETOOPOCOBECTHON peKiIamMe B CpPEICTBaX MacCOBOMH
uH(hopMaIuy;

. 0CO3HABaTh 3HAYCHHE TEOPETUIECKUX 3HAHUH 10 XUMHH TSI IPAKTUYSCKON e TEIILHOCTH YeIOBEKa

Copaep:xanmne y4eOHOIo Kypca

Beenenue

[Ipeamer xumuu. MeTonbl MO3HAHUS B XUMHUH: HAOJIIOJEHUE, SKCIEPUMEHT, MOJEIUpOoBaHHE. VICTOUHUKM XUMUYECKON
uHpOpMaIny, €€ MoJyuyeHue, aHaJIN3 U MPEACTABICHUE €Tr0 Pe3yJIbTaTOB.

[ToHsiTHE O XUMUYECKOM DJIEMEHTE U (POopMax ero CyIieCTBOBaHHUS: CBOOOJIHBIX aTOMaX, MPOCTHIX U CIOKHBIX BEIIECTBAX.

[IpeBpamenust BeuiecTB. OTIMYME XUMHUYECKUX DPEAKUMUA OT (PU3MYECKUX SBJIIEHUWA. Poiab XMMUM B KU3HU YEIOBEKA.
Xemohunus u xemooOous.

Kparkue cBeneHuss M3 UCTOpUM BO3HHKHOBEHHMS W DPa3BUTUS XUMHUH. POJb OTEYECTBEHHBIX YYEHBIX B CTAaHOBJIIEHUU
XUMHU4YECKO Hayku — paboTel M. B. JlomonocoBa, A. M. bytneposa, JI. 1. Menaeneesa.

XUMHUYECKasi CUMBOJIMKA. 3HAKM XUMHUYECKUX OJJIEMEHTOB M TMPOUCXOXKICHHE HX Ha3BaHUUA. XHUMHUYECKHE (OPMYIIBI.
Nunexkcel n koadduuuentsl. OTHOCUTENbHBIE aTOMHAasi U MOJEKYJspHas macchl. [IpoBejeHue pacueToB MacCOBOW 10U
XMMHYECKOTO 3JIEMEHTA B BEILIECTBE HAa OCHOBE €r0 (hOPMYIIbI.



[lepnonuueckas cucrema xumuueckux anneMeHToB J[. 1. MenpeneeBa, ee CTpykTypa: Majible U OOJIbIINE MEPUObI, TPYIIIIbI
u noarpynmsl. [lepuoanueckas cuctema Kak ClipaBOYHOE MOCOOHE 1Sl IOTYUYEHUS CBEAECHUN O XUMUYECKUX DIIEMEHTAX.

JdemMoHcTpanuu.

Mopnenu (mapoctepxkueBbie U CTioapTa—bpurieda) pa3TudHbIX TPOCTHIX U CJI0KHBIX BEIIECTB.
Komnnekuus cTekITHHON XUMUYECKOU MOCYIbI.

Komiekuust MaTepralioB U M3/1€IMI U3 HUX HA OCHOBE aJIFOMUHUS.

B3aumoperictBue MmpaMmopa ¢ KUCJIOTOM U IIOMYTHEHUE U3BECTKOBOM BOJIBL.

JlabopaTopHble onbIThl. CpaBHEHUE CBOMCTB TBEPIbIX KPUCTATUIMUECKUX BEILIECTB U PACTBOPOB.
CpaBHeHHE CKOPOCTH MCTAPEHUS BOJIbI, OEKOJIOHA U ATHJIOBOTO CIUPTA ¢ (PHUIbTPOBAIBLHON OyMaru.

ATOMBI XMMHUYECKHX 3JIEMEHTOB

ATOMBI Kak GopMma CyIIECTBOBAHUS XUMHUYECKUX 31eMeHTOB. OCHOBHBIE CBEIEHUSI O CTPOCHHMHM aTOMOB. Jloka3zareiabcTBa
CJIOKHOCTH cTpoeHusi aToMoB. OnbiThl Pesepdopa. [lnanerapuas Moaens CTpoeHHsI aToma.

CoctaB aTOMHBIX SAEp: MPOTOHBL, HEUTPOHBI. OTHOCHUTENbHAS aTOMHAs Macca. B3auMOCBS3b NOHSATUN «IIPOTOH,
«HEUTPOH», KOTHOCHUTEIIbHAS ATOMHAs1 Maccay.

W3MeHeHune uncia NpoTOHOB B siIpe aToMa — 00pa30BaHKUE HOBBIX XUMUYECKUX AJIEMEHTOB.

N3meHnenue yncia HEUTPOHOB B siipe aToMa — 00pa3zoBaHue U30TOnoB. COBpEMEHHOE ONPEeIeHUE MOHATHS «XUMUYECKHM
aneMeHT». M30Tonbl Kak pa3HOBUIHOCTH aTOMOB OJJHOT'O XMMHUYECKOTO AJIEMEHTA.

OnekTpoHbl. CTpO€HUE JIIEKTPOHHBIX YPOBHEH AaTOMOB XHMHYECKHX JJIEMEHTOB MajibliXx nepuonos. [londarue o
3aBEPIIEHHOM JJIEKTPOHHOM YPOBHE.

[lepunonuueckast cucrema xumuueckux osnemeHtoB JI. WM. MenneneeBa M cTpoeHHE aTOMOB: (PHU3UYECKHA CMBICI
MOPSIAKOBOI'O HOMEPA JIEMEHTa, HOMEpPA IPYIIIbl, HOMEpa MEPUOa.

N3meHeHue 4muciia 3J€KTPOHOB HA BHEIIHEM 3JIEKTPOHHOM YPOBHE aromMa XHMMHUYECKOrO 3JIEMEHTa — O0Opa3OBaHHE
MOJIOKUTENIBHBIX U OTPUIIATENIbHBIX MOHOB. VOHBI, 00pa3oBaHHbIE aTOMaMU METAJJIOB U HEMETaJuloB. [IpuUuuMHBI M3MEHEHUs
METAJNINYECKUX M HEMETaNIMYECKHX CBOMCTB B Inepuonax u rpymnnax. OOpa3zoBaHue OuHapHbIX coeauHeHuil. llonarue 00
MOHHOM cBsi3u. CXeMbl 00pa30BaHUs HOHHOW CBSI3H.

B3aumopneiicTBuEe aTOMOB 3JIEMEHTOB-HEMETAJJIOB MEXIy €000 — o00pa3oBaHHME JBYXAaTOMHBIX MOJIEKYJ HPOCTHIX
BemiecTB. KoBasieHTHas HEMmoJsipHas XMMHUYECKas CBsI3b. DJIEKTPOHHBIE M CTPYKTypHBIE (opMmyibl. B3zanmmonelicTBue aTromMoB



HEMETAJJIOB MEXaYy co00i — o0Opa3oBaHUe OWHAPHBIX COCAWHEHHN HEMETAJUIOB. DJIEKTPOOTPUIIATEIHHOCTh. KoBajeHTHas
noJisipHasi cBsA3b. [{OHSATHE O BaJIEHTHOCTH KaK CBOMCTBE aTOMOB 0OpPa30BbIBATH KOBAJEHTHbIE XUMUYECKHUE CBs3U. COCTaBlIeHHE
(dbopmys OMHApHBIX COEAMHEHHH 1O BaleHTHOCTH. Haxoxk/ieHrne BaileHTHOCTH 110 (popMyJie OUHAPHOT'O COSAMHEHUSI.

B3aumopeiicTBue aTtoMOB METAJIOB MeEXAy Cco00iM — oOpa3oBaHHME MeETAUIMUECKUX KpucTauioB. [loHstue o
METAUIMYECKOU CBS3U.

JdeMoHCcTpanuu.

Mopaenu aTOMOB XUMHUYECKUX 3JIEMEHTOB.

[Tepunonuueckas cucrema xumuueckux anemeHToB /. 1. MenneneeBa pa3nudabIx GopM.

JlaGopaTopHbie ONBITHI.

MopaenupoBaHue NPUHIMNIA JEHCTBUS CKAHUPYIOIIEr0 MUKPOCKOIIA.
N3roroBiieHne Mozenei MoiIeKysl OMHAPHBIX XUMUYECKUX COSIUHEHUH.
W3roroBieHne MoieIu, WUTFOCTPUPYIOLIEH CBOMCTBA METAITINYECKON CBA3H.

IIpocThie BemecTBa

[Tonoxxenne meramioB u HemeTawioB B Ilepuoamdeckoi cucteme. BakHeimme mpocThie BellecTBa-METaNLIbI: JKENe30,
ATIOMUHUH, KalblWii, Maraui, HaTpui, kanuid. O01ue puznyeckue CBOMCTBA METAJIIOB.

Baxneilimume mnpocThie BellecTBa-HEMETAIIbI, 0Opa30BaHHBIC aTOMaMH KHCJIOpPOJa, BOJOPOJaa, a3oTa, cephl, (ocdopa,
yriepoaa. Mosekysbl MPOCTHIX BEIIECTB-HEMETAIIIIOB: BOAOPOAA, KUCIOpPOaa, a30Ta, rajoreHoB. OTHOCUTEIbHAS MOJIEKYIIsIpHas
Macca.

CnocoOHOCT, aTOMOB XHMHYECKHX OJEMEHTOB K OOpPa30BaHHI0 HECKOIBKMX TMPOCTHIX BEIIECTB — aJIOTPOIIHS.
Aunnotponiabie Mogudukanuu kuciopoaa, ¢pocdopa, oioBa. Merauinueckue U HEMETAIIMYECKUE CBOMCTBA MPOCTHIX BEIIECTB.
OTHOCUTENBLHOCTH ATOT'O MOHSITHUS.

Uucno Aoraapo. KonmnuectBo BemiectBa. Moinb. MosspHast Mmacca. MosisapHbIi 00beM razoo0pa3Hbix BemiecTB. KpaTHbie
€IUHUIBI U3MEPEHHST KOJIMYECTBA BEIIECTBA — MHJUIMMOJbL U KHJIOMOJIb, MIJUTUMOJISIPHASS M KUJIOMOJISIpHAsi MacChl BEIIECTBA,
MUJUTUMOJISIPHBIA M KUJIOMOJISIPHBIA 00BEMBI Ta3000pa3HbIX BEIIECTB.

Pacdersl ¢ uCHONBb30BaHUEM TMOHATUM «KOJUYECTBO BEIIECTBA», «MOJSIPHAsI Maccay», «MOJSPHBIA 00bEM Ta30B», «UHUCIIO
ABoraapo».

JleMmoHCcTpanum.



[Tony4yenue o30Ha.

OG6pas3iipl 6enoro u ceporo ojoBa, 6enoro u kpacuoro gocdopa.
Hekoropbie MeTamibl 1 HEeMETaJlIbl KOTUYECTBOM BelllecTBa 1 MOJIb.
MornspHblil 00beM Tra3000pa3HbIX BEIECTB.

JlaGopaTopHbie ONBITHI.
O3HakoMIIEHHE C KOJUIEKIMENH METaJIIOB.
O3HakOMJIEHHE C KOJJIEKIIMENH HEMETAIIIOB

CoennHennsi XUMM4YE€CKHX JIEMEHTOB

Crenenp okucinenuss. CpaBHEHUE CTENEHU OKUCIEHUS M BAJIEHTHOCTH. ONpeneneHue CTENEHU OKUCIIEHHUS DJIEMEHTOB B
OuHapHbIX coequHeHusx. CoctaBiaeHue GopMys OMHAPHBIX COSAUHEHM, 00U CITOCOO UX Ha3BaAHUI.

buHapHbIe coeIMHEHUSI METANIOB U HEMETAJJIOB: OKCHJIbI, XJIOPUIbL, Cylbuasl u mp. CoctaBienue ux Gopmy.

buHapHble cOeIMHEHUS HEMETAJUIOB: OKCHUJIbI, JIETYYHe BOJOPOJHbIE COCIMHEHUS, UX COCTaB U Ha3BaHus. lIpencraBurenu
OKCHUJIOB: BOJIa, YIJIEKHMCIIBIM Ta3, HeramieHas u3BecTb. lIpeincTaBuTenu JeTy4uX BOJOPOAHBIX COEIMHEHHMM: XJIOPOBOJAOPOA M
aMMHAK.

OcHoBaHus, UX COCTaB M Ha3BaHWA. PacTBOpMMOCTH OCHOBaHUM B Boxe. lIpeacraBurenu menodyen: TMAPOKCUABI HATPHS,
Kanus ¥ Kanplus. [loHaTtue o0 MHAMKATOpaX U KAYeCTBEHHBIX PEAKIUAX.

Kucnotsl, ux cocras u Ha3zBanus. Kinaccudukanusa kucnor. [IpeacraBurenu KUCIOT: cepHasi, consiHasi, a3oTHas. [lonsitue o
mikane kucinotHoctu (mkaie pH). I3MeHeHne okpacku HHANKATOPOB.

Conu kak mpoW3BOAHBIE KHUCIOT U OcHOBaHWU. VX cocraB m Ha3BaHus. PacTtBopumocThs coneil B Boxae. IIpeacraBurenu
coJiei: xyopua HaTpusi, KapOoHaT u (ocdart Kaablus.

AMoOp(HBIE U KPUCTAIIIMYECKHE BEILIECTBA.

MexXMONeKyIsIpHbIE B3aUMOJAECUCTBUA. THNBI KPUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTB BEILIECTB OT THUIIOB
KPUCTAJUIMYECKHUX PELIETOK.

UYuctele BemecTBa U cMecu. [Ipumepsl )KUIKUX, TBEPIBIX U ra3000pa3Hbix cmecedl. CBOMCTBA YMCTHIX BEIIECTB M CMECEH.
Nx coctaB. MaccoBas 1 00beMHast 1011 KOMIIOHEHTa CMeCH. PacueTsl, CBsI3aHHBIE C UCIIOJIb30BAHUEM TTOHITHUS «10JISD.

JdemMoHcTpaum.
OO0pas3iibl OKCUIOB, KUCIOT, OCHOBAHUHN U COJICH.



Mopnenu KpucTallInueCKUX PElIeTOK XJI0pUaa HaTpus, ainmasa, okcuaa yriepoaa (IV).
KucnoTHo-1eno4Hbpie MHIUKATOPBI M U3MEHEHNE UX OKPACKHU B PA3JIMYHBIX CPEAaX.
YHUBEpCAIbHBINA NHIAUKATOP U U3MEHEHUE €r0 OKPACKHU B PA3JIMYHBIX CpeAax.

[ITxana pH.

JlaGopaTopHbie ONBITHI.

O3HaKOMIIEHHE ¢ KOJUIEKIUEN OKCUIIOB.

O3HaKkOMJIEHHE CO CBOMCTBAMH aMMHUaKa, BEIAAHHOTO B aMITyJe.

KauecTBeHHas peakuysi Ha yTrIeKUCIbIN ras.

Omnpenenenue pH pacTBOpOB KUCIOTBHI, IIETOYU U BOJBI.

Omnpenenenue pH 1MMOHHOTO U SI6JIOYHOTO COKOB Ha Cpe3e MII0/I0B.

O3HaKOMJIEHHE C KOJUIEKIMEN COJEN.

O3HakOMJIEHHE C KOJUJIEKIMEW BEIIECTB C pa3HbIMU THUIAMU KPUCTAJUIMYECKONM PEIIETKM W HM3rOTOBJIEHUE MOJENen
KPUCTAJUIMYECKUX PEIIETOK.

O3HakoMIIeHHE ¢ 00Pa3[OM FOPHOU MOPOJIBI.

HN3MeHeHus1, mpoucxoasMe ¢ BellecTBaMu

[ToHsTHE ABIECHNM KaK U3MEHEHUM, TPOUCXOMSIIUX C BEIIECTBOM.

SBneHusi, CBSI3aHHbIE C U3BMEHEHUEM KPUCTALTNYECKOTO CTPOEHUS BEIIECTBA MIPHU MOCTOSTHHOM €r0 COCTaBe, — (pu3nueckue
sBiieHus. OU3NYECKHE SBJICHUS B XUMUU: JUCTWIIAIMUS, KPUCTALTN3AINS, BEIIAPUBAHUE W BO3TOHKA BEIIECTB, (DMILTPOBAHHE U
HEHTPU(PYTUPOBAHUE.

SIBiieHMs, CBSI3aHHBIE C M3MEHEHMEM COCTaBa BELIECTBA, — XUMHUYECKHE peakiuu. [Ipu3Haku W ycClIOBUS NPOTEKAHUS
XUMHUYECKUX peakiluil. Briieenue TerioTel 1 cBeTa — peakiuu ropeHus. [lonstre 06 9k30- ¥ 9HIOTEPMHUUECKUX PEAKIIUSIX.

3aKOH COXpaHEHUsi MacChl BEHIECTB. XMMHUYECKHE ypaBHEHHs. 3HaueHHE MHAEKCOB U Kod(dduimentoB. CocrtaBieHue
YPaBHEHU XUMUAYECKHUX PEAKLIHM.

Pacuersl mo xumuueckuMm ypaBHeHUsM. PelieHue 3ajau Ha HaAXOXKJIEHUE KOJUYECTBA, MACChl WJIM 00beMa MpPOAYyKTa
peakiMu MO KOJUYECTBY, Macce€ WM 00BbEMY HCXOJHOrO BellecTBa. Pacdersl ¢ HCHONB30BAHUEM MOHSTUS «IOJs», KOraa
HMCXOJHOE BELIECTBO JAaHO B BHUJAE pacTBOpa C 3aJaHHOM MAacCOBOM JOJIEM PAaCTBOPEHHOI'O BEIIECTBA WM COHEPKHUT
OIPENIETICHHYIO JIOJI0 IPUMECEH.



Peakiuun paznoxenus. IlpeacrtaBienne o CKOpOCTH XuMUueckux peakiui. Karamuzaropel. ®depmeHTbl. Peakuun
coenuHenus. Katanutuueckue U HeKaTaTUTHYECKHUE PeaKIuy, 00paTUMbIe U HEOOPATUMbIE PEAKITUU.

Peakuun 3amenienus. Psij akTUBHOCTM METAJIOB, €r0 MCIOJIB30BAHHUE NJII MPOTHO3UPOBAHUS BO3MOKHOCTH MPOTEKAHUS
peaKnil MEXy METAUIAMHU U KUCIIOTaMH, PEaKIMi BRITECHEHUSI OJHUX METAJUIOB U3 PACTBOPOB MX COJIEH APYTMMH METAILIAMMU.

Peakium oOMeHna. Peakiu Hetpanuzamuu. Y cloBUS IPOTEKAHKS peakIuii oOMeHa B pacTBOPax J0 KOHIIA.

THuIbl XUMUYECKUX PEAKIIMI HA TPUMEPE CBOMCTB BOABI. Peakius pa3noxKeHuss — AJIEKTPOJIU3 BOBI.

Peakiuu coequHeHnss — B3aUMOIEHUCTBUE BOJBI C OKCUJAMHU METAJIJIOB U HEMETAJUIOB. Y CJIOBUE B3aUMOJICMCTBUSI OKCHJIOB
METAJUIOB U HEMETAJUIOB ¢ BOJOU. [IoHATHE «TUIPOKCUIBIY.

Peaknuu 3aMeniienns — B3aUMO/JICUCTBUE BOJIbI C MeTa/IaMu. Peakiiuu oOMeHa — THAPOJIN3 BEIECTB.

JdeMoHcTpanuu.

[Ipumepsl Qu3nyeckux sBIEHUI: a) MaBieHue napaduHa; 0) BO3TOHKA MOAA WIM OEH30MHOW KHUCIOTHI; B) PACTBOPEHUE
OKpalIEHHBIX COJIeH; T') AU(Py3Usi AYIMMUCTHIX BEUIECTB C FOPALIEH JaMIOYKN HaKaIUBaHUS.

[Ipumepbl XUMUYECKUX SIBIICHUN: a) TopeHue mMaruus, ¢pocdopa; 6) B3aUMOAEHCTBUE CONSTHOW KUCIOTHI ¢ MPaMOPOM WJIU
MesnoM; B) nonydeHue ruapokcuaa meau (I); r) pactBopenue mojrydeHHOro ruJIpOKCHJIa B KUCJIOTax; 1) B3aUMOJEUCTBUE OKCHIA
meau (II) ¢ cepHoli KUCIIOTON MpU HarpeBaHUU; €) pa3lIoKEHUE MEepPMaHraHaTa Kajius; >K) pa3joKeHHe MEepOKCHIa BOAOPOJa C
MOMOIIBIO TMOKCH/Ia MAapTaHIla U KaTana3bl KapTodess I MOPKOBY; 3) B3aUMOJAECHCTBUE pa30aBIEHHBIX KHCIIOT C METAJIJIAMHU.

JlaGoparopHbie ONBITHI.
OkucrieHnue MeJiy B MJIAMEHU CIIUPTOBKU WJIU TOPEJIKHU.
3amenienue Meau B pactBope xsopuaa meau (1) sxenezom.

HpakTtukym «IlpocTeiiue onepauuu ¢ BemecTBOM

[Ipaktuueckas padora Ne 1. [IpaBuna TexHuKH 0€30MACHOCTH MpH padboTe B XuMuueckoM kabunete. [IpuemMbl oOparienus ¢
1a00paTOpHBIM 00OPYOBAaHHEM U HArpeBaTEIbHBIMU PUOOpPaMHU.

[Ipaktuueckass pa6ora Ne 2. HaGmrogeHus 3a W3MEHEHHSIMHU, MPOUCXOISIIMMHU C TOPAIICH CBEUOM, M WX OIHCAHHE
(ToManIHUM SKCIIEPUMEHT).

[TpakTrueckast pabora Ne 3. AHaNW3 MOYBBI U BOJIBI (JIOMAIITHUA SKCTIEPUMEHT).

[IpakTuueckas pabora Ne 4. [Ipu3Hakyu XUMHUUECKUX PEAKIIHIA.

[TpakTuueckast padota Ne 5. IIpuroroBneHue pacTBopa caxapa U Oonpe/ieJieHue MacCOBOM JI0JIM €ro B PaCTBOPE.



PacTrBopenue. PacTtBopbl. CBOMCTBA PACTBOPOB 3JIEKTPOJIUTOB

PactBopenue kak ¢usnko-xumuueckuil npouecc. Ilonstue o ruaparax m kpucramiorujapartax. PactBopumocts. Kpupbie
PacTBOPUMOCTH KaK MOJIENb 3aBUCUMOCTH PACTBOPUMOCTH TBEPJBIX BEUIECTB OT TeMIiepaTypbl. HachlllieHHbIE, HEHACBIILIEHHBIE U
MEPECHIIICHHBIE PACTBOPHI. 3HAYEHUE PACTBOPOB JJIsl IPUPOABI U CENBCKOTO XO35MCTBA.

[TonsiTue 00 PNMEKTPONUTUUECKON JUCCOIMAINH. DIICKTPOIHUTH M HEIJIEKTPOIUTHI. MeXaHU3M JUCCOIHMAINI SJIEKTPOJIUTOB
C Pa3JIMYHBIM XapakTepoM cBsi3u. CTeneHb JIEKTPONIUTHYECKON quccoruranui. CuiabHbIE U C1a0ble JIEKTPOIUTHI.

OCHOBHBIE TIOJIOKEHHUSI TEOPUH JJIEKTPOIUTHUECKOW auccouuanuu. Monubslie ypaBHeHus peakuuid. Peakuum oOmeHa,
UIyLIMe 10 KOHIA.

Kinaccudukanys HOHOB M UX CBOMCTBA.

Kucnotsl, nx knaccudukamus. J(uccormaiusi KUCIOT M UX CBOWCTBA B CBETE TEOPUU DJIEKTPOIUTUYECKON IHCCOIMAIINH.
MonekynspHbl€ 1 HOHHBIE YPABHEHHUS peakiuii. BzaumoneicTBre KUCIOT C METAJUIaMU. DJIEKTPOXUMUYECKUIN Pl HAITPSKEHUM
METAUIOB. B3amMoaencTBHE KHUCIOT C OKCHJIAaMH METauioB. B3anmMoaencTBUE KHCJIOT € OCHOBAHUSIMM — PEaKUUs
HeUTpanu3anuu. BzaumopelcTBue KUCIOT ¢ coisiMH. Vcnonb3oBaHue TaOMUIBI PACTBOPUMOCTH JJIsI  XapaKTEPUCTUKHU
XUMHUYECKUX CBOMCTB KUCJIOT.

OcHoBanus, ux Kiaccudukanus. Jlucconmmanus OCHOBAaHMKM M HMX CBOHCTBA B CBETE TCOPHHM JJICKTPOIUTHUYCCKOU
aucconmanuu. BzaumopneicTBue ocHoBaHUM C consiMu. Vcmonb3oBaHHWE TaOIMIBI PACTBOPUMOCTU ISl XapaKTEPUCTHKU
XUMHYECKUX CBOMCTB OCHOBAHWI. B3auMoelicTBHE MIEIOUEN C OKCHIAMU HEMETAIIIOB.

Conu, ux aucconuanus W CBONCTBAa B CBETE TEOPUM DIIEKTPOJIUTHYECKOW naucconuanuu. B3anmoneiicTBue conel ¢
MeTajlJlaMU, OCOOEHHOCTH 3THX peakuuil. B3ammojericTBue cosieit ¢ consimu. Mcronb3oBaHue TaOMUIBI paCTBOPUMOCTH IS
XapaKTEPUCTUKN XUMUYECKUX CBOMCTB COJIEH.

O06o0011IeHue cBeeHn 00 OKCUaax, Ux KiaccuuKkalu 1 cBoiicTBax. ['eHeTHueckue pssibl MeTalia U HeMeTaia.

['eHeTnueckas CBSI3b MEXK]y KJIACCAMU HEOPTraHUYECKUX BEIIECTB.

OKuCIUTENBHO-BOCCTAHOBUTEIIbHBIE PEAKIUU.

Ornpenenenue cTeneHe OKUCIEHUs JIJIsl 3JIEMEHTOB, 00pa3yIOLIMX BELIECTBA pa3HbIX KiIaccoB. Peakiinu MOHHOTO oOMeHa U
OKHCIIUTEIbHO-BOCCTAHOBUTENbHBIE peakinu. OKUCIUTENb U BOCCTAHOBUTENb, OKUCICHUE U BOCCTAHOBJICHHUE.

CocraBneHue ypaBHEHHN OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIMI METO0M JIEKTPOHHOrO OaaHca.

CBoliCcTBa MPOCTHIX BENIECTB — METAJUIOB U HEMETAIUIOB, KHCJIOT U COJIEM B CBETE OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
pEAKIIUI.

JdemoHcTpanuu.



HcnpiTaHue BEECTB U UX PACTBOPOB HA BJIEKTPOIPOBOIHOCTb.
3aBHCUMOCTb AJIEKTPONPOBOTHOCTH YKCYCHOM KUCJIOTBI OT KOHLEHTPALUH.
JIBM>KE€HHUE OKpaAIICHHBIX HOHOB B AJICKTPUUYECKOM IOJIE.

B3aumopeiicTBue iuHKa ¢ cepoi, COJITHOM KUCIOTOMU, Xytopunom meau (1I).
['openne maruus.

BzaumonericTBre XJIOpHOM U CEPOBOIOPOTHON BOJIBI.

JlaGopaTopHbie ONBITHI.

B3aumoseiictBue pacTBOPOB XJIOpUa HATPUSI U HUTpaTa cepedpa.
[TonyyeHne HEPACTBOPUMOTO THIPOKCUIA U B3AUMOAEHUCTBUE €T0 C KUCITOTAMH.
B3aumopaeicTBre KUCI0T C OCHOBAHUSIMHU.

BzaumopeiicTBrE KUCIOT C OKCHIaMH METaJIJIOB.
BzaumopeicTBre KMCIO0T ¢ METaJlJIaMU.

B3aumonenicTBue KMCIOT C COJISIMU.

BzaumopeiicTBue nenoden ¢ KUCIOTaAMM.

B3auMmoeiicTBue 11eno4el ¢ OKCUaaMU HeMeTallia.
BzaumopeiicTBue 11e104eii ¢ COISIMU.

[Tonmy4yeHue u CBOKWCTBA HEPACTBOPUMBIX OCHOBAHUM.
B3aumoneinicTBe OCHOBHBIX OKCHJIOB C KMCJIOTaMHU.
BzauMmopgeiicTBe OCHOBHBIX OKCHJIOB C BOJOM.

B3aumopaeicTBre KMCIOTHBIX OKCHIOB C IIEJIOYaMHM.
BzaumopgeiicTBre KMCIOTHBIX OKCHAOB C BOJOM.

B3anmoneiicTBue cosier ¢ KUCIOTaMHU.

B3aumoeiicTBue cosei ¢ eirouamMu.

BzaumojeiicTBre coieil ¢ COISIMMU.

BzaumonericTBre pacTBOPOB COJIEM C METAJLUIAMHU.

IIpakTukym «CBoiicTBa pACTBOPOB 3JIEKTPOJIHUTOB)
[IpakTrueckast pabora Ne 6. loHHBIE peakIiuu.
[IpakTuyeckast padota Ne 7. YciioBus TeUEHUSI XUMUUYECKUX PEAKIIUA MEXAY PaCTBOPAMHU JIEKTPOJIUTOB O KOHIIA.



[IpakTuueckas pabora Ne 8. CBONCTBA KHCIIOT, OCHOBaHUM, OKCUIOB U COJIEH.
[IpakTnueckas padora Ne 9. Penienne skcniepuMeHTaIbHbIX 3a/1a4.

TemaTuuyeckoe NJIAHUPOBAHUE

Tema pasngena KoanuyecTBO 4acoB JlaGopaTopHble
ONBITHI
1 | Beenenue 5 2
2 | ATOMBI XMMHYECKHX DJIEMCHTOB 9 3
3 | [IpocTeie BemniecTBa 5 2
4 | CoequHEeHUSI XUMUYECKUX DJIIEMEHTOB 14 8
5 | 3mMeHeHwus1, MPOUCXOIAIINE C BEIIECTBAMU 12 2
6 | [Ipaktukym 1 «lIpocreiimme onepanuu ¢ BEIIECTBOMY 3 -
7 | PactBopenue. PacTtBoprl. CBOKCTBA PaCTBOPOB AJIEKTPOINTOB 16 18
8 | Ilpaktukym 2 «CBOMCTBA PACTBOPOB AJICKTPOITUTOBY 4 -
9 | Utoro 68 35




KanennapHo-temaTuyeckoe njiaHupoBaHue no xumun B 8 kiacce Ha 2018-2019 yueOnblii roa

Ne ypoka

Hara 1o
TUTaHY

MHara 1o
dakty

Tema ypoka

OCHOBHEBIE BUBI ACATCIBHOCTH YUallIUXCs

Beenenue (5 yacon)

1/1

4.09

XUMHS — YaCTh €CTECTBO3HAHUA

212

6.09

[Ipenmer xumun. BemecTa

OOBACHATh, YTO TAKOE aTOM, MOJICKYyJia, XUMHYCECKUH 3JIEMEHT, BEIIECTBO, IPOCTOC
BEIIECTBO, CIIOKHOE BEIIECTBO, CBOICTBA BemecTB. ONHCHBATh U CPAaBHUBATH MPEIMETHI
M3YYCHUS €CTCCTBCHHOHAYYHBIX IUCIMIUIMH, B TOM umcie xumun. Kimaccudummpopars
BEIIeCTBA MO COCTaBY (IIPOCTBIE M CJIOXKHBIE). XapaKTepHU30BaTh OCHOBHBIE METOIBI
HU3YYECHUS! €CTECTBCHHBIX AUCUMIUIMH. Pa3nuuatre Tena U BellecTBa, XUMUUECKHUM IeMEHT
u mpoctoe BemecTBO. OmnmceBaTh (OPMBI CYIIECTBOBAHHWA XHMHYECKOTO 3JIEMEHTa,
CBOICTBA BEIICCTB

3/3

11.09

[IpeBpamenue BemecTs. Poib xumuu B
JKU3HM YEJIOBEKA

OOBSICHATB, UYTO TaKoe XWUMHYECKHE SIBJICHUS, (¢u3nueckue sBieHUs. OObBICHATH
CYHIIHOCTh XMMHYECKUX SIBJICHHSA C TOYKH 3PEHUS aTOMHO-MOJIEKYJIIPHOTO YYEHHS M MX
MPUHIMIIHATBHOE OTJIMYME OT (PU3NYECKUX SBICHUH. XapaKTepH30BaTh MOJOXKHUTEIBHYIO
A OTPULATENBHYIO pOJIb XUMUM B JKM3HM 4YenoBeka, Bkiax M. B. JlomonocoBa,
A. M. bytneposa, /. 1. MenneneeBa B OTEUECTBEHHYIO M MUPOBYIO XUMUIO. COCTaBIATH
CIIOKHBIM TUTaH TeKcTa. HaxomuTh HMCTOYHMKM XUMHYECKOW WH(pOpMAIMd M TMOTy4YaTh
HE00XOIMMBbIEe CBEACHUSI U3 HUX

4/4

13.09

HepHOI[quCKaH CUCTEMA XUMHUYCCKUX
snemenToB JI. V1. MenaeneeBa. 3Haku
XUMHUYCCKHUX 3JICMCHTOB

OOBSCHITh, YTO TaKOe XHMHYCCKHN 3HAK (CHMBOJI), KOI((HUIMEHT, WHICKC.
OnuceiBath Tabmuunyio ¢opmy Ilepuoamueckoit CHCTEMBl XUMHUYECKUX
3JIEMEHTOB J. Y. Menneneena, MOJIOKEHHIE SJIEMEHTAa B TalIuIe
J1. 1. Menneneena. Mcnonb30BaTh 3HAKOBOE MOJICIMPOBAHUE

5/1

18.09

Xumuaeckue Gpopmyirel. OTHOCHTEITbHAS
aTOMHAs ¥ MOJICKYJISIpHAST MacChI

OOBACHATH, UTO Takoe XUMHYEcKas (opMyia, OTHOCHUTENIbHAs aTOMHas Macca,
OTHOCHUTENIbHAsl MOJIEKYJIsIpHas Macca, maccoBas Joig sjiemeHTa. Haxonuts
OTHOCHUTEJIbHYIO MOJIEKYJISIPHYIO MacCy BeIlecTBa O (popMysie U MAaCCOBYIO JIOJIO
JIEMEHTA B HEM. XapaKTepHU30BaTh XMMUYECKOE BEILECTBO O €ro opmyie

ATOMBI XUMHYECKHX 3JIeMeHTOB (9 yacoB)

6/1

20.09

OcHOBHBIC CBCACHUA O CTPOCHHUU
aToMoB. M30TOMEI

OOBACHATH, YTO TaKO€ NPOTOH, HEHTPOH, SJEKTPOH, XUMHUYECKHUH DJIEMEHT,
MaccoBoe 4Hcio, u30Ton. ONUCHIBATH CTPOEHHE fAApa aToOMa HCIOJIB3Ys
[lepunonnueckyro cucremy xumudeckux 3ineMeHToB 1. 1. Menneneesa. Ilomydats
MHGOPMALIMIO IO XMMHUU U3 pa3IMyHbIX HCTOYHUKOB, aHAJIU3UPOBATH €€

712

25.09

CTpOCHI/Ie QJICKTPOHHBIX 000104€eK

OOBSCHITh, YTO TaKOE€ OJEKTPOHHBIM CIIOH WM HSHEPreTHYECKHH YpPOBEHb.




aToMa

CoCTaBIsITh CXEMBI paCHpENeICHHsS DIIEKTPOHOB IO JJIEKTPOHHBIM CIIOSIM B
JIIEKTPOHHON 000JI0UKE

8/3

27.09

H3MmeHeHne CBOMCTB XUMHUYECKUX
3JIEMCHTOB I10 I'pymIiaM 1 nnepuoaam

Paznmuuate MOHATHS — «DJIEMEHTHI-METAIUIBD»Y, «DJIEMEHTHI-HEMETAMIL. OOBICHATH
3aKOHOMEPHOCTH W3MEHEHHUS CBOWCTB XMMHYECKHX JJIEMEHTOB B TEpHUOAAaX WM TPYIMIax
(A rpynmax) Ilepuogudeckoil cHCTEMBI C TOYKH 3pEHHsSI TEOPUM CTPOCHHUS aToMa.
CpaBHHMBATh CTPOCHUE W CBOWCTBA aTOMOB XHWMHUYECKHUX DJIEMEHTOB, HAXOSIIUXCS B
ofAHOM nmepuojge wimu oxHod A rpymne Ilepumonnueckoit cucremsl. CoOCTaBISATh
XapaKTEPUCTUKH XUMHUYECKUX DJIEMEHTOB IO WX MOJOXKeHUIo B Ileproaudeckoil cucrteme
xuMmudeckux saeMenToB [l 1I. MenneneeBa

9/4

2.10

HMNonnag xumMmuueckas cBsI3b

OOBSICHATB, YTO TaKOE MOHHAs CBSI3b, MOHBL. XapaKTEpU30BaTh MEXaHU3M 00pa3oBaHUS
HMOHHOM cBs3u. COCTaBIATh CXeMbl 00pa3oBaHMsA MOHHOM CBS3U. Mcroyb30BaTh 3HAKOBOE
MozenupoBanue. Onpeneniars TUIl XUMHYECKOH cB3M 1o ¢opmyie BenlecTBa. IIpuBoauts
OpUMEPHLI BCUHICCTB C HOHHOM CBS3bI0. Y CTaHABJIHMBaTh IMPUYIUHHO-CJIICACTBCHHLIC CBA3U
MEXJY COCTaBOM BEIIECTBA U BUJIOM XMMHUYECKOH CBSI3U

10/5

4.10

KoBanenTHas HCIIOJISIpHAd XUMHUYCCKasA
CBA3b

OOBSICHATB, UTO TaKOE KOBAJICHTHAsl HENOJSIpHAas cBsi3b. COCTaBIATH CXEMbI 00pa30BaHUsA
KOBAQJIECHTHOW HEMOJIIPHON XUMHUYECKOU CBsA3H. M CIIONb30BaTh 3HAKOBOE MOJECIUPOBAHUE.
OmnpenenaTe THN XUMHYECKOH CBs3M MO (opmyse BemiecTBa. lIpuBoauTh mnpumeps
BC€IICCTB C HOHHOM CBS3bI0. Y CTaHaBIIMBATh MPUYINHHO-CJICACTBCHHLIC CBA3U MCKIAY
COCTaBOM BEILIECTBA U BUOM XHUMUYECKOH CBSI3H

11/6

9.10

3J'ICKTpOOTpI/IL[aTCJ'IBHOCTL .
KoBanenTHas MoJisipHasd XUMHUYCCKas
CBA3b

OOBACHATH, UYTO TaKoe KOBAICHTHAs TIOJSpHAs CBS3b, OJIEKTPOOTPHUIATEIHHOCTE,
BalleHTHOCTh. COCTaBJIATH CcXeMbl 00pa30BaHMSl KOBAICHTHOM MONSAPHOH XHMHYECKOH
cBa3u. Ucmonb3oBaTh 3HAKOBOE  MOJEIMPOBAaHUE. XapaKTEpU30BATh  MEXAHHU3M
o0pa3oBaHUsl TOJSIPHOW KOBAICHTHOH cBsi3H. OmpenesnsaTh THUI XUMHYECKOW CBSI3U T10
dhopmyne BemectBa. [IpuBOANTE MPUMEPHI BEIIECTB C KOBAJICHTHOH IMOJSAPHON CBS3BIO.
VYcranaBnuBaTh NPUYMHHO-CICACTBEHHBIE CBSI3M MEXIY COCTABOM BEIECTBA U BUIOM
XUMHIYeCKOW cBsi3u. CocCTaBiATh (HOPMYINIbI OMHAPHBIX COEOUHEHHWH II0 BAJEHTHOCTH,
HaXOJIUTh BAJIEHTHOCTH DJIEMEHTOB M0 (popMyse OuHapHOTO coequHeHHs. lcmons3oBaTh
MAaTE€pUAIBHOE MOJICJIUPOBAHNE

12/7

11.10

Mertannnyeckas XUuMHUYECKas CBA3b

OOBACHATH, YTO Takoe MeTayinueckas cBsi3b. COCTaBIATH CXEMbl 00pa30BaHUs
METAJUNINYECKOM XMMUYECKOM CBA3H. [CIONb30BaTh 3HAKOBOE MOJEIMPOBAHUE.
XapakTepu30BaTh MEXaHU3M OOpPa30BaHMA METAIMUECKOW cBs3H. Onpenensith
TUI XMMHYECKOH CBs3U 1O (opMyie BemecTBa. [IpuBoauTh mpuMephl BELIECTB C
MeTaJUIMYecKor cBs3bl0. [Ipomormkenue Tabi. 53 VYcraHaBiIMBaTh HPUYHUHHO-
CJICJICTBEHHBIEC CBSI3W MEXAY COCTaBOM BEIECTBA M BHJIOM XHMHYECKOM CBS3H.
Hcnonb3oBaTh MaTepuanbHoe MozenupoBanue. IlpeacraBisats uHQOpMaLuioo o
XMMHUYECKON CBSI3U B BUJE TAOJHIL[, CXEM, OIOPHOIO KOHCIEKTa, B TOM YHCIE C
npuMeHenuem cpeacts MKT




13/8

16.10

O0001IeHNE U CUCTEMATH3AIAS 3HAHUI
I10 TCMC ((ATOMLI XUMHUYCCKHUX
3JIEMEHTOBY

14/9

18.10

KontponbHas pabota No 1 «ATOMBI
XUMUYECKHUX IJIECMEHTOBY

IIpocrteie BemecTBa (5 YacoB)

15/1

23.10

HpOCTBIe BEIICCTBA — MCTAJIJIbI

OOBSCHSATD, 4TO TaKoe METaJLTHI, IUIACTHYHOCTb, TETUIONPOBOIHOCTH,
3MEKTPONPOBOAHOCTE. ONMUCHIBATH MOJOXKEHUE 3JIEMEHTOB-MeTawioB B llepuoanyeckoit
cucreMe xumMudeckux odiemeHtoB J[. M. MenneneeBa. KimaccudummpoBars mpocTsie
BEIIECTBA HAa METaJUIbl U HeMeTaJUlbl. XapaKTepu30BaTh oOmIue (u3ndeckue CBOWCTBA
METaJJIOB. Y CTaHABIWBATh MPUYMHHO-CIICJACTBEHHBIC CBSI3U MEXIY CTPOCHHEM aToMma U
XMMHYECKOW CBS3BI0 B MPOCTHIX BellecTBax-Merauiax. CaMOCTOSATENbHO HW3y4aTh
CBOWCTBa METAIJIOB TIPH COOIJIIOACHUU MpPaBWI TEXHUKH O€30MacHOCTH, OhopMIIeHHE
OTYeTa, BKJIIOYAIOIIET0 ONHMCaHUE HAOJIOJCHUS, €ro pe3ysbTaToB, BBIBOJOB. [loiydarsh
XMUMHUYECKYI0 HHPOPMALIMIO U3 PA3JINYHBIX HCTOYHUKOB

16/2

25.10

HpOCTBIC BCIICCTBA - HCMCTAJJIbI, UX
CpaBHCHHEC C MCTaJlJIaMU. AJ'IJ'IOTpOHI/ISI

OOBICHATh, YTO TAKOE HEMETAIUIBI, aJUIOTPOIHSA, AJUIOTPOIHBIE BHIOW3MEHCHUS, WU
Moaudukanuu. ONMCHIBaTH TOJNOXKEHHE dJeMeHTOBHeMeTaimioB B Ilepuommueckoit
cucteme xmmuueckux snemeHToB JI. M. Menneneesa. OmnpenensiTs MPUHAMICKHOCTH
HEOPraHWYEeCKUX BELIECTB K OJHOMY M3 H3YUYEHHBIX KJIACCOB: METAJUIbl U HEMETAaJLIbI.
Jloka3plBaTh OTHOCHUTEJILHOCTH JIEJICHUS] MPOCTHIX BEUIECTB HA METAJIbI U HEMETAJLIbI.
VYcranaBauBaTh NPUUUHHO-CIIEICTBEHHBIE CBS3U MEXY CTPOCHUEM aToMa U XUMHUYECKOI
CBSI3BIO B MPOCTHIX BellleCTBax-HemeTamiax. OObICHIATh MHOTOOOPa3He MPOCTHIX BEIICCTB
TakuM (PakTopoM, Kak aimtoTporusi. CaMOCTOSTENTbHO U3y4aTh CBOMCTBAa HEMETAIIJIOB TIPH
COONIOICHUM TIpaBUI TEXHUKU Oe3omacHOCTH. OQOpMISITH  OTYET, BKIIFOYAIOIINH
OTIFICAHHE HAOIOACHW, PE3YJITATOB, BEIBOIOB. BEITIONHATE CpaBHEHUS 110 aHATIOTHH

17/3

30.10

KonnuectBo BemecTsa

OOBSCHITh, YTO TaKOE€ KOJUYECTBO BEIIECTBA, MOJb, TMOCTOSIHHAas ABOTajapo,
MOJIsIpHas Macca. PemaTh 3a7aud C HCMOJB30BAHUEM MOHITUH «KOJIUYECTBO
BEILIECTBA», KMOJISIPHASI MACCay, «IIOCTOSTHHAsT ABOTaipo»

18/4

111

MosipHbIii 00beM Ta3000pa3HBIX
BEILIECTB

OOBACHATH, UTO TAaKOE MOJSIPHBIH 00BEM Ta30B, HOPMaJbHbIE ycioBus. Pemarsb
3aJjauu C MCIOJIb30BaHUEM MOHATUH «KOJUYECTBO BELIECTBA», «MOJIIPHASI Maccay,
«MOJISIPHBIM 00bEM I'a30B», «IIOCTOSIHHAsE ABOraJpoy

19/5

13.11

Pemrenwne 3a7a4d ¢ MCIOI530BaHUEM
MOHATUH «KOJUYECTBO BCIICCTBA»,
«IIOCTOsSSHHAaA ABoranpo», «KMOJISIpHasA
mMmaccay», ((MOJ'ISIpHBIﬁ 00BEM Ta30B»

XapakTepHu30BaTh KOJIMYECTBEHHYIO CTOPOHY XMMHUECKHX OOBEKTOB U MPOLIECCOB.
Pematp 3aaun ¢ MCTIONB30BAaHUEM MOHATUI «KOJIMYECTBO BELIECTBA», «MOJISIPHAS
Maccay, «MOJISIPHBIN 00beM ra3oBy, «IIOCTOSHHasE ABOTaIpo»




CoenuHeHUs] XUMHYECKHX dJieMeHTOoB (14 yacoB)

20/1

15.11

Crenens okucieHusi. OCHOBBI
HOMEHKJIATypbl OMHAPHBIX COCTMHECHUIA

OOBACHATH, UTO TAKOE CTENEHb OKHUCJIECHUS, BaJICHTHOCTb. OnpeneisaTbh CTeNeHU
OKHUCJIGHHS DJJIEMEHTOB B OHHapHbIX coequHeHUsX. CocTaBisTh (OPMYIIbI
OMHApHBIX COEAMHEHUI Ha OCHOBE 00ILIETro crmocoba ux HazBaHuil. CpaBHUBATH
BAJICHTHOCTD U CTENIEHb OKUCIICHUS

21/2

20.11

OKcuael

22/3

22.11

Oxkcuasl

OOBACHATH, UTO TaKoe OKcHIbl. ONpenensTh NPUHaIISKHOCTh HEOPTaHMYECKUX BEIECTB
K KJIACCY OKCHJIOB 110 (popMyJiie. HaxouTh BaJIeHTHOCTH U CTEIIEHU OKHUCIICHUS DIIEMEHTOB
B okcugax. OINHMCHIBaTh CBOMCTBAa OTHENBHBIX MpencTaBuTeneil okcuaoB. COCTaBIATH
(hopmyiel 1 Ha3BaHUS OKCHUIIOB. [IpoBOIUTE HAOMIOEHHS (B TOM YHUCIIE ONIOCPEIOBaHHbIE)
CBOICTB BEUIECTB M MPOUCXOMSIINX C HUMHU SIBJICHHUH, C COOMIOACHUEM MPaBUI TEXHUKH
Oe3omacHocTH; OGOPMIIATH OTYET C OMHCAHWEM OKCIEPUMEHTa, €ro pe3yJbTaTOB W
BBIBOJIOB

23/4

27.11

OcHoBaHUsA

24/5

29.11

OcHoBaHUA

O6’b$[CH$ITI), YTO TaKO€ OCHOBaHUA, MIICI0OYHU, Ka4YCCTBCHHAas peaKHI/Iﬂ, I/IHZ[I/IKaTop.
KimaccudummpoBats  OCHOBaHHS 10  pacTBOpUMOCTH B Bome.  Ompenensrsb
MIPUHAJJICKHOCTh HEOPraHWYECKOr'0 BEIIECTBA K KJIACCY OCHOBaHUU 1o (opmyie.
HaxonuTh cTeneHu OKHUCIEHHUS 3JIEMEHTOB B OCHOBAHHUAX. XapaKTepH30BaTh CBOMCTBA
OTIENbHBIX NpeacTaBuTeNei ocHoBaHMH. COCTaBIATh QOPMYIIBI U Ha3BaHUSI OCHOBaHHI.
Hcnonp3oBaTh TaOMUILy PaCTBOPHUMOCTH JUIS OIPEEIIEHUS] PacTBOPUMOCTH OCHOBAHH.
YcTaHaBIMBaTh TEHETHYECKYIO CBSI3b MEXKIY OKCHJIIOM M OCHOBAaHHEM U Ha000POT

25/6

412

Kucnorsl

26/7

6.12

Kucnorsl

OOBSACHATh, YTO TAKOE KHUCIOTHI, KUCIOPOJCOACPIKAIIME KHUCIOTHI, OCCKHUCIOPOJIHBIC
KHCJIOTBI, KHUCIIOTHas cpena, IWIeNOYHas cpela, HelTpanbHas cpenma, Ikaia pH.
KnaccudummpoBarhk KHUCIOTHI TI0 OCHOBHOCTH W COJIEPXKaHHMIO Kuciopozaa. Omnpenensrs
MPHUHAJJIEKHOCTh HEOPTaHMYECKHX BEIeCTB K Kiaccy KUchoT mo dopmyrne. Haxomutsb
CTCTICHW OKWCJICHUs DJJEMEHTOB B KucioraX. OMNKChIBaTH CBOWCTBA OTIENBHBIX
npezncraBureneid kucnor. CocransaTe (GopMyibl ¥ Ha3zBaHHS KHCIOT. Vcmoib3oBath
TaOJUIly PACTBOPUMOCTH JUIS ONPEICIICHUS PACTBOPUMOCTH KHCIIOT. Y CTaHABJIMBATh
TCHCTUYCCKYIO CBA3b MCXKIAY OKCHUIOM W THAPOKCHIAOM H HaO60pOT. HpOBOI[I/ITB
HaOIOIeHNs (B TOM YMCIIe OTIOCPEOBAHHBIEC) CBOMCTB BEIIECTB M MPOUCXOSAIINX C HUIMU
SBIICHUH C COONIOICHHEM TIPaBHJI TEXHHUKH 0€301acHOCTH;,; OQOPMIIATH OTYET C
OMMCAaHUEM DKCIIEPUMEHTA, €r0 Pe3yabTaTOB M BHIBOAOB. McciaenoBath cpefly pactBopa ¢
IMOMOUIBLIO MHIAUKATOPOB. 9KCHepI/IMeHTaJ'H)HO pas3an4aTtb KUCJIOTHI U HICJIOYH C ITIOMOIIBIO
HWHJIUKATOPOB

27/8

11.12

Comnu KaKk NpOU3BOJIHBIE KUCIOT U
OCHOBAaHMI

28/9

13.12

Comnu KaKk NpOou3BOJIHBIE KUCIOT U
OCHOBaHUU

OOBscHATH, 4TO Takoe conu. OmnpenensiTh MPHHAICHKHOCTh HEOPTaHUYECKUX
BEILIECTB K Kjaccy cojeil o ¢popmyne. Haxoquts creneHn OKUCICHHs 3JEMEHTOB
B coiisix. OnuchIBaTh CBOMCTBA OTHENbHBIX INpeacTaButeneil coieil. CocTaBisTh
¢dopmynbl U Ha3BaHus cojeil. Mcmonb3oBaTh TaOnMIly pPacTBOPUMOCTH IS
onpeziesieHus pacTBOpUMOCTH cosieid. llpoBonute HabOmogeHus (B TOM uHCIE




OTIOCPEJIOBAHHBIC) CBOWCTB BEIIECTB M TMPOUCXOMSIIUX C HHUMH SBJICHUH C
COOJIIOICHNEM TpPaBUJI TEXHUKH OE30MacHOCTH; OQOPMIISATH OTYET C OMHCAHUEM
JKCHEPUMEHTA, €r0 pe3yJIbTaTOB U BHIBOJIOB

29/10 18.12 AMOp(l)HBIe 1 KpUCTAJUIMYECKHE OOBACHITH, YTO Takoe aMOp(HBIC BEIIECTBA, KPUCTAIUIMYCCKHE BEIICCTBA, KPUCTAJUIMYECKAs
BEIECTBA pemIeTKa, NOHHAsA KPUCTAJUIMYECKAsA PEIIETKA, aTOMHAas KPUCTAJUINIECKAasA pEHICTKA, MOJICKYIIApHAas
KpUucCTaJllInyeCKast PCLICTKaA, METaJlIINYeCKas KpUCTAJLIMYCCKasA pCeUICTKA. VYcranaBiauBaTh
TIPUYINHHO-CJICACTBCHHBIE CBsA3U MEXKIAY CTPOCHHEM aroma, XUMHUYECKOH CBS3BI0 U THUIIOM
KpHCTaHHH‘ICCKOﬁ PEeHICTKH XUMHUYECKUX COCHHHGHHﬁ. XapaKTepI/ISOBaTB aTOMHBIC,
MOJIEKYJISIpHbIC, HOHHBIE W METaJUIMYECKUE KPHUCTAJUIMUECKUE PEIIeTKH;, Cpeay pacTBopa C
nomoupto wKanel pH. IIpuBoauTE NmpUMeEpHI BEIIECTB C Pa3HBIMU TUIAMH KPUCTAIUIMYECKOM
pemetku. IlpoBoguth HaOmomeHuss (B TOM YHCIE OIOCPEIOBAHHBIC) CBOMCTB BEIISCTB H
MIPOUCXOANINX C HAMH SIBICHHH C COONIOJCHWEM MPaBHJI TEXHHWKH O€301acHOCTH; O(opMIIATh
OTYCT C OIMUCAHUCM ISKCHEPHUMCHTA, €Iro PE3YJIbTAaTOB W BBIBOJOB. CocTaBiIsITh Ha OCHOBE TEKCTa
Ta0JIMIIBI, B TOM Yncie ¢ npuMeHenneM cpeacts MKT
30/11 20.12 Yuctele BemecTBa U cMecu. MaccoBast U | OOBSICHATh, 4YTO TaKO€ CMECH, MaccoBas JOJs PACTBOPEHHOTO BEIECTBA,
o0BbeMHasg OO KOMIIOHEHTOB B CMECH oObeMHasi 05 BemecTBa B cMmecu. [IpoBoguTh HaOmofeHUs (B TOM YHCIIE
OTOCPEIOBAHHBIC) CBOWCTB BEIIECTB W MPOUCXOASIIMX C HUMH SIBICHHHA C
COOJIIOJICHHEM TIPAaBWJI TEXHUKH 0€30MacHOCTH; O(POPMIISATH OTYET C OINHUCAHHUEM
JKCIIEPUMEHTA, €r0 Pe3yJIHTATOB M BHIBOJIOB.
31/12 25.12 Pacuetsl, cBA3aHHBIC C IOHATHEM Pemate 3amauM ¢ HCIOIB30BAaHUEM IIOHSATHI «MaccoBas JOJsS DJIEMCHTA B
«IOIISD . BEIIECTBE», «MaccoBas [IOJII PACTBOPEHHOTO BEIIECTBa», «00OBEMHas [10JIA
ra3000pa3HOro BEIIECTBAY.
32/13 27.12 O0001eHNne U cHCTEMAaTH3allHis 3HAHHI
1o TeMe «CoeIMHECHNUS XUMUYCCKUX
2JIEMCHTOB)Y
33/14 10.01 Konrpossnas pabora Ne 2
«CoeIMHEHUS XUMHUYECKHX YJIEMEHTOB)
H3meHenus, mpoucxoasiniue ¢ Bemecrsamu (12 gacos)
34/1 12.01 dusnueckue sBiaeHus. Paznenenne OOBACHATh, YTO TaKoe MUCTWUISALWSA, WM TEePEeroHKa, KpUCTALIA3AIMS,
cMmecei BBIMIApUBaHUE, (WIBTPOBAHHWE, BO3TOHKA, WU CYOJIMMAaIlus, OTCTaWBaHUE,
HEeHTpU(YTUpOBaHUE. YCTAaHABIWBATh IMPUYUHHO-CICICTBCHHBIC CBSI3H MEXKIY
(hU3HYECKUMHU CBOMICTBAMH BEIIIECTB U CIIOCOOOM pa3JIeJICHHUs CMecei
35/2 15.01 XWMHUYECKHUE SABJICHUA. Y CIOBUS U OOBSCHSTH, YTO TAKOE XUMUYECKAsl PEAKIMsI, pEaKLIUU TOPEHHUS, SK30TEPMUUECKHE

MPU3HAKU IPOTEKAHUS XUMHUUYECKUX
peakuui

pC€aknnu, SHAOTCPMUUYCCKHUEC PCAKIUH. Ha6HIOI[aTB U OHNHUCBHIBATL IPU3HAKU U
YCIIOBUSA TCUCHUA XHUMHYCCKUX peaKHHﬁ, BbIBOAbI Ha OCHOBaHWHMW aHaliu3a
HaGHIOI[CHI/Iﬁ 3ad SKCIICPUMCHTOM




36/3

17.01

3aKOH COXpPaHEHHS MacChl BEIIECTB.
XHUMHUYECKUE yPAaBHEHUS

OOBACHATHh, YTO TaKOE XUMHUYECKOE YpaBHEHHE. XapaKTepPU30BaTh 3aKOH
COXPAHEHHUs MACChl BEUIECTB C TOYKH 3PEHUS aTOMHO-MOJICKYJIIPHOTO YYEHHS.
CocTaBiATh ypaBHEHMSI XUMUYECKMX pEaKUUMHd HAa OCHOBE 3aKOHA COXPaHEHHMS
Macchl BemecTB. KiaccupumpoBaTh XUMHUYECKHE PEAKIHH [0 TEIIOBOMY

apdexty

37/4

22.01

PacueTsl Mo XUMHUYECKUM YPaBHCHUAM

38/5

24.01

PacueTsl Mo XUMHYECKIM YPaBHCHHUAM

XapakTepu3oBaTh ~ KOJIWYECTBEHHYIO  CTOPOHY  XMMHYECKHX  IPOLIECCOB.
[Tpou3BOANTE pacyeThl MO XUMHUUYECKUM YPaBHEHHUAM Ha HAXOXKJEHUE KOJIUYECTBA,
Macchl MU O00BbEMa MPOAYKTa pEaKlUUMd MO KOJMYECTBY, Macce WIH 00beMy
HCXOJIHOTO BEIIECTBA; C HCIOIB30BAHUEM TMIOHATUS «IOJIs», KOT/Aa HCXOIHOE
BEILIECTBO JJaHO B BUJE PacTBOpPA C 3a/JlaHHOM MAacCOBOM J0JE€H pPacTBOPEHHOTO
BEIIECTBA WM COJEPIKUT ONPEAEICHHYIO JTOJII0 TPpUMece

39/6

29.01

Peakuuu paznoxenus. [lonarue o
CKOPOCTH XMMHUYECKOU PEAKLUU U
KaTajau3aTopax

OOBSCHATh, YTO TaKO€ pEaKUUU COCAMHEHMS, KaTallu3aTopbl, (EPMEHTHI.
KnaccuduuupoBaTb XUMHUECKHE pPEAKUUH IO YHUCIY M COCTaBY HCXOJHBIX
BEIIECTB U MPOAYKTOB peakiuu. HaOmogaTh U onuchbiBaTh MPU3HAKUA U YCIOBUS
TEUEHUs] XMMHUYECKUX peaKlui, JelaTb BBIBOJBI HAa OCHOBAaHHWM aHAJIM3a
Ha0JII0/IEHUH 33 HIKCIEPUMEHTOM

4017

31.01

Peakuum coequnenns. llenouku
MepPeXoJI0B

OOBACHATH, UTO TAaKOE PEAKLUU COECTUHEHUS, PEAKLUU Pa3JIoKEHUs, 00paTHMBbIe
peakuuu, HeoOpaTUMble peaklnu, KaTAIUTUYECKUE pEeaklid, HEKAaTAIUTUYECKUE
peakuuu. KiaccupuuupoBaTe XUMHUYECKHE pEaKLUUU [0 YHUCIYy U COCTaBy
HCXOJHBIX BEUIECTB U NPOAYKTOB PEAKLMU; HAIIPABICHUIO MPOTEKAHUS PEAKLIUY;
y4JacTHro Karanuszaropa. HabmonaTh ¥ ONMChIBaTh MIPU3HAKK U YCIOBUS TEUEHUS
XMMHUYECKHUX pPEaKIMi, JelaTh BbIBOJAbl Ha OCHOBAHMWU aHaINW3a HAOIIOACHUH 3a
9KCHEPUMEHTOM

41/8

5.02

Peaknuu 3amenieHus. Psg akTHBHOCTH
METAaJIJIOB

OOBACHATb, UYTO TAKOE pEaKLUWU 3aMEIICHUs, ps AaKTUBHOCTH METAaJIJIOB.
KnaccupuuupoBarh XMMHUYECKHE pPEAKIMM 1O YUCIY U COCTaBY MCXOAHBIX
BEIECTB M IPOAYKTOB peakuuu. Lcnosnb30BaTh JIEKTPOXUMUYECKUM DSl
HampsDKeHUH  (aKTUBHOCTH)  METAJUIOB UL ONPENENICHHUS  BO3MOXKHOCTH
IIPOTEKAHUs PEaKLUil MEX1y METAILIAMUA U BOJHBIMY PACTBOPAMHU KHUCIIOT U COJIEH.
HaGnropate ¥ onMchIBaTh NPU3HAKU M YCIIOBHMSI T€YEHUS XUMHUUYECKUX PEAKLUH,
JIeNIaTh BHIBOJIbI HA OCHOBAaHUH aHAJIN3a HAOJIOICHUH 32 SKCIEPUMEHTOM

42/9

7.02

Peaknuu oomena. [IpaBuno bepromie

OOBsACHATH, UYTO TaKOe peakuuu OOMEHa, peakluu HEeUTpaTu3alHH.
KnaccupunmpoBate XMMHYECKHE pPEAKIMHM IO YHCIYy M COCTaBYy HCXOJHBIX
BEIIECTB U MPOAYKTOB peakuuu. Mcmonb3oBaTe TabaHMIly pacTBOPUMOCTH IS
OIIpEZICNICHNs] BO3MOXKHOCTH NpPOTEKaHWs peakuuid oOmeHa. HabOmomate u
OIMCHIBATH NMPHU3HAKU U YCIOBHUS TEYCHHS XMMUYECKHX PEaKIUil, AeJaTh BBIBOJbI




Ha OCHOBAaHHWHM aHaJIN3a Ha6J'IIO,HeHI/II\/'I 3a OKCIICPUMEHTOM

43/10 12.02 Turbl XUMHYECKUX PEaKIMi Ha OOBACHATD, UTO TAKOE TUAPOJIU3. XapaKTePU30BaTh XUMUICCKUE CBONCTBA BOBI,
npumepe cBOMCTB BoabL. IIonATHE O ONMCBIBATH UX C IIOMOIIBIO YPABHEHUM COOTBETCTBYIOIIUX PEAKLIIUN
THJIPOJIU3E
44/11 14.02 O06o0menne 1 cucTeMaTu3anus 3Hauuii | Micrmonp30BaTh 3HAKOBOE MoJIeMpoBa- Hue. [lomydaTs XUMHUYECKYIO HH(OPMAIIUIO
1o Teme «VI3MeHeHus, MPOUCXOMAIINE C | U3 PA3IMYHBIX UCTOYHHUKOB. [IpencraBnsaTs uHpopmanuio mo teme «3meHeHus,
BEIIIECTBAMI MIPOUCXOJIAIINE C BEIIECTBAMMU» B BUJIE TaOJIUL, CXEM, OTIOPHOTO KOHCIIEKTa, B TOM
yucie ¢ npuMeHenrem cpeacts UKT
45/12 19.02 Kontponbhas pabora Ne 3 «3menenus,
MPOMCXOJISIINE C BEIIECTBAMMUY
Ipaktukym «IIpocreiimue onepannu ¢ BemecTsom» (3 yaca)
46/13 21.02 [Tpaktudeckas pabora Ne 1 «IIpaBuna PaGortate ¢ mabopaTOpHBIM OOOPYIOBaHHEM M HarpeBaTEIbHBIMH TPUOOpaMHU B
TEXHUKU 0€30MacCHOCTH Ipu paboTe B COOTBETCTBUM C IpaBHJIaMH TEXHMKH O€30MacHOCTH. BBINONHATH mpocTeifiine
XuMH4eckoM kabunerte. [Iprembl npueMbl oOpaiieHus ¢ JabopaTopHBIM 00OpydOBaHHEM: C J1abOpaTOPHBIM
oOpaieHus ¢ 1abopaToOpHBIM HITaTUBOM, CO CIIUPTOBKOM
000pyI0BaHUEM M HarpeBaTeIbHBIMHU
npubopammuy. JlomamHuil SKCrepuMeHT
«Habmroaenus 3a U3MEHEHHUSIMH,
MPOUCXOIAIIMMU C ropsiieii cBeuoi, 1
UX ONHCAHHUE»
47114 26.02 [Tpaktrueckas padota Ne 2 «IIpusnaku | PaGorate ¢ nmabopaTopHbIM 0OOpYJOBaHWEM M HarpeBaTeJbHBIMU MPUOOpaMHU B
XUMUYECKUX peakuui». JJomanHui COOTBETCTBUM C TpaBHJIAMH TEXHMKH O€30MacCHOCTH. BBINOIHATH mpocTeifine
AKCTIEPUMEHT «AHAJIN3 MTOYBBI M BOJBI» | MpUEeMbl OOpaleHuss ¢ JabopaTOpHBIM O00OpYyJIOBaHHWEM: C JIA0OPATOPHBIM
IITAaTUBOM, CO CIUPTOBKOW. HabmionaTe 3a cBoOMCTBaMU BEIIECTB U SBICHHSIMH,
MPOUCXOJSAIIMMH € BemecTBaMd. ONHUCHIBATh XUMHUYECKHHA OSKCIEPUMEHT C
MOMOIIIBI0 €CTECTBEHHOTO (PYCCKOTO WM POJHOTO) fA3bIKA W S3bIKA XHMMUHU.
CocTaBnsTh BBIBOJIBI 110 pe3y/IbTaTaM MPOBEIEHHOTO SKCIIEPUMEHTA
48/15 28.02 [Tpaktuueckas padora Ne 3 PaGoraTth ¢ mabopaTOpHBIM O0OpYIOBaHHEM M HarpeBaTeIbHBIMH NPUOOpaMu B

«[IpuroroBiieHre pacTBoOpa caxapa u
OIpe/IeNIeHNe MacCOBOM JIOJIH €ro B
pacTBope»

COOTBECTCTBUHU C HpaBI/IJ'IaMI/I TCXHUKHAU 6€3OHaCHOCTI/I. BI)IHOJ'IHS[TB HpOCTGI\/JIHII/IC
MpUEeMBbl 00paIleHus ¢ JJabOpaTOPHBIM 00OPYIOBAaHUEM: C MEPHBIM LIUIHHIIPOM, C
Becamu. [Ipomomkenne Ttabn. 71 Habmromate 3a CBOWCTBaMH BEHIECTB H
SBIICHUSIMU, TIPOUCXOAAIIMMHU ¢ BemlecTBaMu. ONHUCHIBaTH JKCHEPUMEHT C
MTOMOIIBIO0 €CTECTBEHHOTO (PYCCKOTO WIJIM POJHOTO) s3bIKA M SI3bIKA XUMUH.




CocTaBIIsITh BBIBOABLI IO pE3yJIbTaTaM IMPOBCACHHOI'O J3KCIICPHMCHTA. I'oToBUTHL
pacTBOpbl C ONPEACICHHOM MacCOBOM JOJIEM PACTBOPEHHOI'O  BELIECTBA.
PaccunThiBaTh MaccoBYIO JOJK0 paCTBOPEHHOTO BEIIECTBA

PactBopenne. PacTBopsl. CBoiicTBa paCTBOPOB 3J1eKTPOJIUTOB (16 4acos)

49/1 5.03 PactBOpenue kak ¢pusnko-xumudeckuii | OOBSICHATh, YTO TaKOE€ pPacTBOp, THAPAT, KPHCTAIIOTHIPAT, HACBHIIICHHBINA
npouecc. PactBopumocts. Turbl pacTBOp, HEHACHIIICHHBIM PacTBOp, MEPECHIIICHHBIA PAacTBOP, PACTBOPUMOCTb.
pacTBOpOB OnpenensiTe ~ pacTBOPUMOCTb ~ BELIECTB  C  HCIOJIB30BAHMEM  KPHUBBIX

pacTBopuMOCTU. XapaKTepH30BaTh PACTBOPEHHE C TOUYKH 3pPEHUS AaTOMHO-
MOJIEKYJISIpHOTO  yueHus. Vcmonb3oBaTh  Tabmuily pacTBOPUMOCTH IS
OTIpeJieIeHUs] pacTBOPUMOCTH BellecTB B Boje. CocTaBisATh ITpaiku Ha OCHOBE
TEKCTa, B TOM 4yucie ¢ npuMeHennem cpeacts KT

50/2 7.03 DIIEKTPOTUTHICCKAS JUCCOIHATIHS XapaKTepu30BaTh MOHATHS «AJICKTPOIUTUYECKAS JUCCOIHAITUSY, «AJIECKTPOIUTHI,
«HEIIEKTPOJIUTHI

51/3 12.03 OCHOBHBIE TIOJIOKEHUS TEOPHH XapakTepu3oBaTh IMOHATUS «CTEIIEHb TUCCOIUALINI, «CHIBHBIC 3JIEKTPOIUTHIY, «CIa0ble
3HeKTpOHHTH‘IeCKOﬁ OUCccoLaluu QJICKTPOJIUTBD), KKAaTUOHBD), KaHUOHBD», «KUCJIOTBD», «OCHOBAHUSA»), «COJIN. CocraBisaTh
(TSI[) HNouubie YpaBHEHUS peaKHI/If/'I YpaBHCHUA QJICKTPOJIUTUICCKOUN Jucconuranumn KHCJIOT, OCHOBaHUH n COJICH.

WNnnroctpupoBaTh NpPUMEpPAaMU  OCHOBHBIE IIOJIOKEHHS TEOPUU  DIIEKTPOIUTHUYECKOMN
JUCCOIMAIINY; TeHETUYECKYIO0 B3aHMOCBS3b MEXIy BellecTBaMH (TIPOCTOE BEMIECTBO —
OKCUJ — THUIPOKCHII — COJIb). Pa3muyarh KOMIIOHEHTBI JOKAa3aTelIbCTB (TE3HCOB,
apTyMEHTOB W (OPMBI JIOKA3aTeNbCTBA). PacKphIBaTh CYIIHOCTh TIOHSTHS «HOHHBIE
peakuum». CocTaBiITh MOJICKYJIAPpHBIC, TIOJHBIC W COKPAIICHHBIC HOHHBIC YPAaBHCHUS
peakmmii ¢ ydJacTHeM OJJICKTpONHWTOB. HabmromaTh ¥ ONHCHIBATH PEAKIANA MEXITY
QJICKTPOJIUTAaMU C TIOMONIBIO €CTCCTBCHHOI'O (pyCCKOI‘O nin pO,I[HOFO) SA3bIKA M s3bIKa
XUMHH

52/4 14.03 Kucnotsl: knaccudukaiys 1 cBOUCTBa B | XapakTepu3oBaTh 0OIIMe XHMHUYECKHE CBOICTBa KHCIOT € MO3UIMHA Teopuu
ceere TOJ] aneKTponuTudeckol auccounanuu. CoCTaBiIsATh MOJEKYJISPHbIE, IOJHbIE H

53/5 19.03 Kucnorsl: kimaccuduKaIys 1 CBOMCTBa B | COKpAILCHHbIE HOHHbIE ypaBHEHMs peakuuil ¢ ydactueM kuciaor. Habmogate u
ceere TOJL OINUCHIBATh PEAKLMU C Y4aCTHEM KHUCJIOT C MOMOUIbI0 €CTECTBEHHOI'O (PyCCKOro

WIM POJHOIO) SI3bIKAa U SI3bIKa XUMMH. [IpOBOIUTH ONBITHI, MOATBEP)KIAIOLINE
XMMHUYECKHE CBOMCTBA KUCIIOT, C COOJII0JICHHEM MTPaBUJI TEXHUKH 0€30MaCHOCTH

54/6 21.03 OcHoBanus: Knaccupukanus u CocTaBiaTh MOJIEKYJISIPHBIE, TIOJHBIE COKPAIICHHBIE HOHHBIC YPaBHEHUS PEaKIIUiA
cBoiicTBa B cBete TO/] ¢ yuacTueM ocHoBaHuil. Ha0ironaTe U ONMUCHIBaTh PEAKIMU C yYaCTUEM KHCIIOT C

55/7 2.04 OcHoBanwus: KJIaccuUKaIys 1 MOMOIIbI0 €CTECTBEHHOT0 (PYCCKOTO WM POAHOIO) s3bIKa M SI3bIKA XUMUH.

cBoiicTBa B cBeTe TO/J]

[TpoBOANTH OMBITHL, TOATBEPKIAIONINE XUMHUYECKHE CBONCTBA OCHOBAHHMA, C
COOJIIOJICHHEM TPABIJI TEXHUKH 0€3011aCHOCTH




56/8 4.04 Okcupl: KaccupuKams 1 CBOMCTBA OOBsACHATh, 4YTO TakKOe HeCcoJIeoOpa3ywIIue OKCUBI, COJCO0Opa3yIolue OKCHUJIbI,
OCHOBHBIE OKCH/IbI, KHCIIOTHBIC OKCHJIbI. XapaKTEepU30BaTh OOIIHE XUMHICCKUE CBOMCTBA
57/9 9.04 OKCHIbI: KIACCH(UKAIHUS U CBOMCTBA coJeo0pa3ylomux OKCHAOB  (KUCIOTHBIX W OCHOBHBIX) C TO3UIMH  TEOPHHU
JNEeKTpONIUTHYECKOH muccormanmu. [Ipogomkenne tadbm. 75 CocTaBisiTe MOJEKYISIPHBIE,
MOJTHBIE U COKPAIICHHBIC HOHHbBIC YPABHEHHS PEaKIMii ¢ ydacTHeM OKcHIoB. Habmomatsh
M OMKCHIBATh PEAKIMU C YYACTHEM OKCHJIOB C MOMOIIBIO €CTECTBEHHOTO (PYCCKOTO MK
POMIHOrO) SI3bIKA U SI3bIKA XUMHH. [IPOBOJMTH OMBITHI, MOATBEPKIAIOIINE XUMUYECKUC
CBOJCTBA OKCHJIOB C COOJIIOICHHEM MPABUII TEXHUKH OE30MACHOCTH
58/10 11.04 Coun: kmaccuuKaIys u CBOMCTBA B Paznmuuarh TOHATHS  «CPEOHUE  COJIM», «KUCIBIE COJIM», «OCHOBHBIE  COJIWY.
ceete T/ Xapaktepu3oBaTh  OOI[ME XWMHYECKHE CBOWCTBA COJEH C TO3HMIHMHA  TEOPHUH
59/11 16.04 Conu: k1accuuKaLms 1 CBONCTBA B AIIEKTPOIUTHIECKON tucconnanui. COCTaBIISITh MOJIEKYJISIPHBIE, TIOJHBIE U COKPAIICHHBIE
ceere TOJI WOHHBIC YPaBHEHHsI PEaKIMil C ydacTHeM coseit. HaGmomare ¥ ONKMCHIBATH PEAKLUH C
y4acTHEM COJIel C MOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO HJIM POJHOIO) SI3bIKA M S3bIKA
xuMud. [IpOBOIUTH OMBITHL, TOATBEPXKIAIONIME XHMHUYECKAE CBOWCTBA COJCH, C
COOJTFOIEHUEM TTPABHII TEXHUKH 0€30MaCHOCTH
60/12 18.04 ['eneTnyeckas CBSA3b MEXKAY KJIacCaMu XapakTepu3oBaTh IOHATHE «TEHETHYCCKUHM psa». MILIrocTpupoBaTh: a) NpUMEpaMu
HEOPraHWYECKUX BEIECTB OCHOBHBIC TIOJIO)KEHHUSI TEOPHH DICKTPOJIUTUYECKOW THCCONUALNU; 0) TEHETHYECKYIO
B3aUMOCBSI3b MEXIY BEHIECTBaMH (TIPOCTOE BEIIECTBO — OKCH — THIPOKCHI — COJIb).
CoCTaBISITh MOJICKYJISIPHBIC, TOJHBIE W COKPAICHHBIC MOHHBIC YPABHECHHS PEaKIMil C
y4acTHEeM OJJIEKTPOJIUTOB. 3amuChbiBaTh YPaBHEHHS peaklui, COOTBETCTBYIOIINX
MOCTICI0BATEIBHOCTH («IIETIOYKE») MPEBPAIICHUI HEOPIraHMYECKHX BEIIECTB Pa3IHYHBIX
KJIACCOB
61/13 23.04 Knaccudukanus xummdeckux peakiuidi. | OOBACHATb, YTO TaKO€ OKHMCIHMTEILHO-BOCCTAHOBUTEIBHBIE PEAKIMH, OKHMCIHMTEIND,
OKHUCIIUTEIBHO-BOCCTAHOBUATEIILHBIE BOCCTaHOBHUTEIIb, OKUCIIEHHE, BOCCTaHOBIeHHE. KitacCHpHUIIMPOBATh XUMHYECKUE PEAKIIUU
peaxium 0 MPU3HAKY «M3MCHCHUE CTCIICHEH OKHCIICHUS SJIEMEHTOBY. ONpenessiTh OKUCIUTEb 1
BOCCTaHOBHUTEJIb, IMPOIECCHI OKHCIEHHS W BOCCTAHOBJCHUS. MCMOJIb30BaTh 3HAKOBOE
MO/ICTIUPOBAHHUE
62/14 25.04 CBoiicTBa M3Y4YCHHBIX KJ1accoB BemecTB | COCTaBIATh YpaBHEHHUS OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUNA, UCIIOIb3YS
B CBETE OKUCIUTEIBHO- METOJI JJICKTpOHHOTO Oamanca. OmpenensaTh OKUCIUTETh W BOCCTAHOBHTEID,
BOCCTAHOBUTEJBHBIX PEaKIUi MPOLIECCHl OKUCIEHUS U BOCCTAHOBJICHUS
63/15 7.05 0O06001IeHNE U cucTeMaTh3anus 3HaHui | [IpOBOMHUTE OIIEHKY COOCTBEHHBIX JOCTHKEHUM B YCBOCHHH TeMbl. KOppeKTHPOBATH CBOM
1o Teme «PactBopenwue. PacTBOpEI. 3HaHHS B COOTBETCTBHU C IUIAHHPYEMbBIM pe3yibTaToM. [lonydaTh XHMHYECKYIO
CBOMNCTBA PACTBOPOB AIEKTPOIUTOBY uHGOpMAIMK W3 Pa3NUYHBIX HCTOYHUKOB. [IpeactaBisaTh HWHOOPMAILMIO MO TeMe
«PactBopenue. PactBopsl. CoiictBa [Ipogomkenune tabi. 77 pacTBOPOB AIICKTPOIUTOBY B
BUJIC TaDJIUII, CXEM, OTIOPHOTO KOHCIIEKTa, B TOM 4KcIe ¢ mpuMeHenueM cpeacts MKT
64/16 14.05 Konrponsnas padora Ne 4

«PactBopenue. PactBopel. CBOMCTBa
pPacTBOPOB JIEKTPOIUTOBY»




IIpaktukym «CBOMCTBA PAaCTBOPOB JICKTPOJIUTOB)» (4 4aca)

65/11

16.05

[Tpaktuueckas padora Ne 4 «YcnoBus
TEYEHHSI XUMUUECKUX PEAKIUI MEXKIY
pacTBOpaMu 3JIEKTPOIUTOB O KOHLA»

YMmerp oOpamathcst € J1a0OpaTOpHBIM O0OpPYIOBAaHMEM U HarpeBaTEIbHBIMU
npuOopaMyu B COOTBETCTBHM C IpaBHJIaMU TEXHHMKH Oe3omacHocTH. Halmromatsb
CBOWCTBA AJIEKTPOJIMTOB M MPOUCXOIAIIMX C HUMH siBieHui. Habmonate u
OIMMCHIBATh PEAKIIMHA C YYACTHEM DJJIEKTPOJIUTOB C IOMOIIBI0 E€CTECTBEHHOTO
(pycckoro miy pogHOIO) si3bIKAa U sA3bIKa XUMHU. POPMYIHPOBATH BBIBOIBI IO
pe3yJIbTaTaM MpPOBEIEHHOTO SKCIEPUMEHTA

66/1

21.05

[Tpaktrueckas padorta Ne 5 «CBoiicTBa
KHCJIOT, OCHOBaHUM, OKCUIOB U COJICH»

YMeTp oOpamaTtbCsi C Ja00OpaTOpPHBIM OOOpPYAOBAaHHMEM M HarpeBaTEIbHBIMH
npubopamMu B COOTBETCTBHM C IpaBHJIAMH TEXHMKH Oe3zomacHoctu. Halmronath
CBOMCTBa OJJICKTPOJIUTOB M MPOUCXOAAIIMX C HUMH siBieHWd. HalOmomate u
OMKCHIBATh PEAKIMU C YYaCTUEM DJIEKTPOJIUTOB C MOMOIIbIO €CTECTBEHHOTO
(pycckoro miM poAHOrO) sA3blKa M s3blKka XUMHUU. DOPMYIHPOBATH BBIBOJBI IO
pe3yibTaTaM NpOBEACHHOTO HKCIIEPHUMEHTA

67/2

23.05

[TpakTueckas padora Ne 6 «Pemienue
AKCTIEPUMEHTAIBHBIX 33131

YMmerp oOpamathcst C J1abOpaTOpHBIM OOOpPYIOBAaHMEM W HarpeBaTEIbHBIMU
npudopaMH B COOTBETCTBHHM C MPaBMWIIAMHU TEXHHUKH Oe3omacHocTH. Pacro3HaBaTh
HCKOTOPBIC AHHMOHBI MW KAaTHOHBI. Ha6J'IIOI[aTB CBOMCTBa OJICKTPOJHUTOB H
NPOHUCXOAANINX C HAUMH siBIeHUH. HabmronaTh M OonmuChIBaTh PEaKIMK C y4acTHEM
JIEKTPOJIUTOB C TOMOIIBIO E€CTECTBEHHOTO (PYCCKOTO HIIM POJHOTO) S3bIKa H
s3pIka  XuMHH. DOpMyIHpPOBaTH BBIBOJABI 10 pe3yJibTaTaM IPOBEIECHHOTO
HKCIEPUMEHTA

68/3

28.05

HToroBslil ypok 3a Kypc XUMHUH 8
KJjlacca




