AnHOTaIms K paboueii nporpamme 1o yueOHOMY IpeaMeTy «XUMHUsD»

HazBanune
yueOHOTO
rpeaMeTa

Xumus, 8-9 xiracc

HopmatuBnas 6a3a

- ®epepanbHblil 3ak0H «O06 oOpazoBanuu B Poccuiickoit denepanmm» ot 29 nexadps
2012r Ne 273-®3;

-denepanpHblil rocy1apcTBEHHBINH 00pa30BaTeNbHbIM CTAHIAPT, YTBEPKICHHbBIN
npukazom MunucrtepcTBa oOpa3zoBanus u Hayku Poccuiickoit deneparuu ot 17.05.2012 ¢
Ne 413 «O6 yrBepxkaeHnn (heaepaTbHOTO TOCYIapCTBEHHOTO 00Pa30BaTeILHOTO
CTaHJapTa OCHOBHOTO 0011ero oOpa3oBaHus» (¢ n3MeHeHus MU OT 29 nexadps 2014r, 31
nexabpst 2015 1, 29 urons 2017r);

- Pabouast mporpamMmma paszpaboTaHa Ha OCHOBE nmpuMepHO# mporpammbl OO0 1o XuMuH ¢
y4eToM aBTOPCKO nmporpammbl- Xumusi. Paboune nporpammsl. [lpenmerHas nunus
yueonukoB O. C. I'abpuensna, U. I'. Octpoymona, C. A. CnaakoBa. 8—9 Kiracchl:
yaeOHoe rmocobue st o0rieoOpa3zoBarenbubix opranuzanuii / O. C. I'abpuensn, C. A.
CnanxoB — M.: Ilpocsemenue, 2019.

- [Iporpamma Bocniutanust MbOY «Cpennsis o61ieodpazoBatenbHas mkosia Ne 60 umenu
repoeB Kypckoii OUTBbI»

Hemn

* OCBOEHME Ba)KHEHIINX 3HAHUN 00 OCHOBHBIX MOHATHUSAX U 3aKOHAX XUMUHU, XUMUYECKOM
CUMBOJIMKE;

* OBJIaJICHUE YMEHUSIMHU HAOII0/IaTh XUMHUYECKUE SIBJICHHUS, IPOBOIUTh XUMUUECKHMA
9KCIEPUMEHT, TPOU3BOIUTH PACUEThl HA OCHOBE XMMHUECKUX (POPMYIT BEIIECTB U
YPABHEHUN XUMUYECKUX PEAKIIU;

* pa3BUTHE NTO3HABATEJIBHBIX HHTEPECOB M MHTEIIEKTYaJIbHBIX CIIOCOOHOCTEH B Mpoliecce
IIPOBEACHUS XUMUYECKOTO IKCIIEPUMEHTA, CAMOCTOSTENILHOIO IPUOOPETEH!sI 3HAHUH B
COOTBETCTBUU C BO3HUKAIOIIKMMU KU3HEHHBIMH TOTPEOHOCTAMU;

* BOCIIMTAHUE OTHOIIEHUS K XUMHUH KaK K OJTHOMY U3 (DyH/IaMEHTaIbHBIX KOMIIOHEHTOB
€CTECTBO3HAHHUS U 2JIEMEHTY OO0IEeYeIOBEUECKON KyIbTYPBI;

* IPUMEHEHHE MOJYYEHHBIX 3HAaHUH U YMEHUH 111 6€3011aCHOTO UCHOJIb30BaHUs BEIIECTB
U MaTepHaJIOB B OBITY, CEJIbCKOM XO35ICTBE U Ha IPOM3BOJICTBE, PELICHNUS IPAKTUYECKUX
3a/1a4 B [IOBCEJHEBHOU KU3HU, IPEAYIPEKACHUS ABJICHNUN, HAHOCAIIMNX BPEX 310POBBIO
4EJIOBEKA U OKPYXKAIOLIEH cpele

3amaun

dopMHUpOBaHUE Y YUAIIUXCS 3HAHUH OCHOB HAYKHU — BaKHEHIINX (haKTOB, IIOHATHH,
3aKOHOB U TEOPH, XUMHUYECKOTO S3bIKa, JOCTYIMHBIX 0000LICHUI U OHITHIA O
MPUHIMIIAX XUMHUYECKOTO MPOU3BOJICTBA;

Pa3BuTne ymenuii paboTaTh C BEeIIeCTBAMU, BBIIIOJHATH HECIOKHbIE XUMUYECKUE OIIBITHI,
coOroAaTh MpaBuiia TEXHUKH 0€30MaCHOCTH, TPAMOTHO NMPUMEHSITh XUMUYECKHE 3HAHUS
B OOIIEHUH C IPUPOION;

PackpeiTre poiau XuMUU B pelIeHUH TTI00aTbHBIX MPOOIEM UeI0BEYECTBA;

Pa3BuTie nuyHOCTH 00y4aromuXcsi, POPMUPOBAHUE Y HUX TYMAHUCTHUECKUX OTHOIICHUN
Y DKOJIOTUYECKH 11€J1eC000pa3HOro MOBEACHUS B ObITY U B TPYAOBOU AE€ATEILHOCTU

OObeM yacoB Ha
pealin3almo
MIPOrPaMMBI 110
rojam oOy4eHus

134 gacos: B 8kiacce — 684(2 vaca B Hezeno), B 9 kiacce — 66 4 (2 yaca B HEJCIIO).

cDO]Z)MI)I KOHTPOJIA
OCBOCHHUA

TECTHUPOBAHUE; YCTHBIN OMpOC; JOMAaMIHssA paboTa; 3aluTa MPoeKTOB, pedepaToB WU
TBOPUYECKUX pabOT; CEMHUHAPBI; MPAKTUUYECKHE pabOThl; KOHTPOJIbHBIE PaOOTHI




MYHUIAITAJIBHOE BIOJUKETHOE OBIIEOBPA3OBATEJIBHOE YUYPEXIEHWE « CPEIHAA
OBIIEOBPA3OBATEJIbHAA LIKOJIA Ne60 MMEHU I'EPOEB KYPCKOU BUTBbBI»

I[MPUHATA YTBEPXJIEHA
Pemennem nemarornyeckoro coBera npukazoM MBOY «COIIINe 60
MBOVY «COIINe 60 um. repoes uM. repoeB Kypckoii OUTBBI»

Kypckoit OuTBBI»
ot 30.08.2023 r. Ne 634 On

IIpotokon Nel ot 30.08.2023 1.

PABOYAS TTPOTPAMMA
10 XUMHH
8-9 kiacchl

CocTaBUTEND:
MaxkeeBa E. A,
YUUTEIIbh XUMUHU

Kypck — 2023



IosicHuTeIbHAS 3aNIMCKA
[IporpamMma pa3zpaboTaHa Ha OCHOBE CJIEAYIOLIMX HOPMATUBHBIX aKTOB U YU€OHO- METOMUECKUX TIOKYMEHTOB:
- ®epepanbHblil 3aK0H «O0 oOpa3zoBanuu B Poccuiickoit @eneparum» ot 29 nexadpst 2012r Ne 273-D3;
-DenepanpHbll TOCYIAPCTBEHHBIH 00pa30BaTENbHBIN CTaHIAPT, YTBEPXKIACHHBIM MpHKa3oM MUHHCTEpPCTBA
oOpa3zoBanus u Hayku Poccuiickoit @enepanuu ot 17.05.2012 r Ne 413 «O0 yrBepkaeHun (eaepaabHOro
TOCYIapCTBCHHOTO 00pa30BaTEILHOTO CTaHIApPTa OCHOBHOTO OO0IIero oOpa3zoBaHUs» (C M3MEHEHHSIMH OT 29
nexabpst 2014r, 31 nexadps 2015 r, 29 utons 2017r);
- Pabouas mporpamma pa3paborana Ha ocHOBe mpuMepHOi mporpaMmbl OOO 10 XUMUU ¢ YIETOM aBTOPCKOM
nporpammbl- Xumusi. PabGoume mnporpammel. llpenmernas nuuus ydeOnukoB O. C. T'abpuensHa, U. T.
OctpoymoBa, C. A. CnankoBa. 8—9 kiaccel: yaeOHOe mocoome st 00meoOpa3oBarenbHbix opranu3anui / O.
C. I'abpuensn, C. A. CnagkoB — M.: [Ipocsemenue, 2019.
- Ilporpamma Bocnutanuss MBOY «Cpenusisi o6meoOpazoBatenbHas 1mkosa Ne 60 umenu repoes Kypckoit
OUTBLI»;
- Pabouas mporpamma opueHTUpPOBaHA HA YIYCOHUK:

[TopsankoBbIi ABTtop/ABTOpCckuii | HazBanue Knacc | U3narens HopmarusHsb1i
HOMED KOJIJIEKTUB yueOHHKa yueOHUKa JOKYMEHT
y4aeOHMKA B

denepanbHOM

nepeyHe  (Ha
JIEHCTB.TIEPUOT)

1125311 O. C. TI'abpuensn, | Xumus 8|8 AO [TpukazNe 254 ot
H. I'. OctpoymMoB, | Kacc «M3parensctBo | 20.05.2020r. «O
C. A. Cnankos. «IIpocBelienne) | BHECEHUU
1125312 O. C. TI'abpuensn, | Xumus 919 AO U3MEHEHUN B
H. T". OctpoymoB, | K1acc «M3patensctBo | PenepanbHbIN
C. A. Cnagkos. «IIpoceemienne» | mepeyeHb
YICOHUKOB,
PEKOMEHI0BAaHHBIX

K WCIIOJIb30BaHUIO
npu  pealu3aiuu
UMEIOIINX
rOCyJIapCTBEHHYIO
AKKPEIUTAILIHIO
00pa3oBaTeIbHBIX
nporpamMm
HAYaIbHOTO
0011ero, OCHOBHOTO
o0miero, cpemHero
o01ero
00pazoBaHUD»

IInanupyemble pe3yJbTaThl H3y4eHUs] Y4eOHOI 0 peaMeTa

IIo 3aBCPIHICHUIO KypCa XUMHHU HA 3TAHC OCHOBHOI'O O6IJ_ICFO 06pa30BaHI/I}I BBIITYCKHHUKHN OCHOBHOM IIKOJIBI
HAOJIKHBI OBJIAJACTH CIICAYHOIIUMU PE3YJIbTaTAMMU:

JInyHOCTHBIC PE3YJIbTAaThI:

1) 0CO3HAHUe CBOEH HTHUYECKOU MNPpUHAJIC)KHOCTH, 3HAHUC HCTOPpUHM XHMMHUU UW BKJaJa pOCCHﬁCKOﬁ
XUMHUYECKOM HAayKHU B MUPOBYIO XUMHIO;



2) ¢hopmuposanue OTBETCTBEHHOTO OTHOLIEHHS K MO3HAHMIO XHMHM; TOTOBHOCTH M CIOCOOHOCTH
o0ydaromuxcss K CaMOPa3BUTHIO U €CaMOOOpPa30BaHMIO HAa OCHOBE M3YUCHHBIX (DaKTOB, 3aKOHOB M TeOpuUil
XMMUH; 0CO3HAHHOTO BBIOOPA M MOCTPOEHUE WHANBUIYAIbHOM 00pa30BaTeIbHON TPAEKTOPHUH;

3)  opmuposanue ETOCTHON €CTECTBEHHO-HAYYHOHW KAPTUHBI MHpPA, HEOTHEMJIEMON HYacThIO KOTOPOW
SABJIICTCA XUMHUYCCKAsA KapTUHA MHUPaA,

4) osnadenue COBPEMEHHBIM SI3BIKOM, COOTBETCTBYIOIMM YPOBHIO DPasBUTHMS HAyKM U OOIIECTBEHHOI
IMPAaKTHUKH, B TOM YHUCJIC U XUMHUYCCKUM;

5) oceoenue connanbHBIX HOPM, PABKUJI OBEAECHHMS, POJIEH 1 (OPM COLMATBLHOMN KHU3HU B COLMYME, IPHPOJIE
M YaCTHOM JKM3HM Ha OCHOBE SKOJOTHYECKOW KYyIbTyphl M 0€30MacHOro OOpalleHusi C BEUIECTBAMHU H
MaTepHallaMHu;

6)  ¢popmuposanue KOMMYHHKATHBHONW KOMIIETEHTHOCTH B OOIIEHHM CO CBEPCTHHKAMH M B3POCJIBIMU B
npouecce oOpa3oBaTeNbHOM, OOLIECTBEHHO IOJIE3HON, y4eOHO-HCCIEeI0BATEIbCKOM, TBOPUYECKOM U OPYTrux
BHUA0B ACATCIIBHOCTH, CBA3aHHbIX C XUMHEH.

MeranpenMeTHbIE PE3YIbTATHI:

1) onpeodenenue neneit co6¢TBEHHOr0 06YIEHHS, MOCTAHOBKA M (POPMYJIUPOBAHHME JUIs Ce0s HOBBIX 3a/1a4;

2) naanuposéanue TyTe TOCTHIKEHHS KETAEMOTO PE3yNbTaTa OOYYEHHsS XMMHUH KaK TEOPETHYECKOTO, TAK M
HKCTIEPUMEHTAIBHOTO XapaKTepa;

3) coommecenue cBOMX NEUCTBUH C TUIAHUPYEMBIMH DE3YIBTATAMH, OCYUeCMEICHUE KOHTPOIS CBOEH
JEATENPHOCTH B IPOIIECCE NOCTIDKEHUS DPEe3yibTaTa, onpedeneHue CHOCOOOB NEWCTBHH HpPU BBITOIHEHUH
J'Ia60paTOpHI)IX H MPAKTUYCCKUX pa60T B COOTBCTCTBHHU C IIpaBUJIIaMU TCXHHUKHU 6C3OHaCHOCTI/I;

4) onpedenenue WCTOUYHMKOB XUMHMYECKOW WH(POPMANWM, TONydeHHME W aHAIW3 €€, CO3IaHHE
MH(OPMALMOHHOTO MPOAYKTA U €0 MpPe3eHTaLus;

5) ucnonvsoeanue OCHOBHBIX WHTEUIEKTYyAIbHBIX OIEpPAlMHA: aHATM3a W CUHTE3d, CPABHEHHS W
CHCTeMaTH3alny, 0000IIEHNST 1 KOHKPETU3AINH, 6bls6/1eHIe TIPUINHHO-CIICACTBCHHBIX CBA3CH U nocmpoenue
JIOTMYECKOTO PACCY)KICHUS U YMO3AKIIOUCHUS (MHIYKTUBHOTO, METyKTHBHOTO U 10 aHAJOTWH) Ha MaTepuae
€CTECTBEHHO-HAYYHOTO COJICPIKAHMS;

6) ymenue co3marOT, NPUMEHATH W MPEOOPA30BBIBATL 3HAKM M CHMBOJIBI, MOJEIM MW CXEMBI JUIS DPEINEHHUS
y4eOHBIX U TI03HABATEIIFHBIX 33/1a4;

7) ¢opmupoearue W pazéumue KOIOTHYECKOTO MBIIUIEHUS, YMEHHE NMPUMEHATh €r0 B MO3HABATENBHOM,
KOMMYHUKAaTHBHOM, COIIMAIBHON MPaKTHKE U MPO(ecCHOHaIbHON OpHEHTALNH;

8) eenepuposanue vineii u onpeneneHre CPeACTB, HEOOXOIMMBIX JUIS X PEATM3AIH.

[IpenMeTHBIEC pe3yabTaThI:

BoinmyckHUK Hay4YUTCS:
®  XapaKTepU30BaTh OCHOBHBIC METO/IbI IO3HAHUSA: HAONIOJICHHUE, U3MEPEHHE, SKCIICPUMEHT;
® OIUCBHIBaTh CBOWMCTBA TBEPIBIX, XKUAKHX, Tra3000pa3HbIX BEIIECTB, BBIACIAS UX CYIIECTBEHHBIE

IIPpU3HAKHU,
® pacCKpbIBaTb CMBICJI OCHOBHBIX XMMHWYCCKHUX MOHSATUI «aToM», «KMOJICKYJa», «XUMUYECKUN
QJICMCHT», «IIPOCTOC BCHICCTBO», «CJIOKHOC BCIICCTBO», KBAJICHTHOCTL», «XHMHUUCCKAA PCAKLIUI,

UCIOJIb3Ys 3HAKOBYIO CUCTEMY XMUMMUU;
® pacKpblBaTh CMBICI 3aKOHOB COXPAaHEHMsS MacChl BELIECTB, IIOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIDHOHM TEOPHH;

pa3nuyath XUMUYECKHe U (U3HUECKHE SIBICHMUS,

Ha3bIBaTh XUMUYECKHUE DIIEMEHTBHI;

OTIpeNIeNATh COCTaB BELIECTB 0 UX (hopMymnam;

OTIPEAEIIATh BAJICHTHOCTh aTOMa 3JIEMEHTA B COEAMHEHUSX;

OTIPENIeNATh TUIl XUMUYECKUX PEaKIINA;

Ha3bIBaTh MPU3HAKU U YCIOBHS MPOTEKAHHUS XMMUYECKUX PeaKIuii;

BBISIBJIATh MPU3HAKU, CBUICTEIbCTBYIOIIME O MPOTEKAHWM XUMHUYECKOM peakuHuu MpU BBIOJHEHUH



XHUMHYECKOTO OTIBITA;
COCTaBIIATH (POPMYIIbI OMHAPHBIX COCTUHEHUI;

COCTaBIISATh YPABHEHHSI XUMUYECKIX PEAKITUI;

coOmoaaTh nmpasuiia 0€30MacHoOi PaboThl IPU MPOBEICHUU OTIBITOB;

MOJIb30BaThCS TA00PATOPHBIM 00OPYIOBAHUEM U TIOCYIOH;

BBIYUCIISTH OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJIIPHYIO MacChl BELIECTB;

BBIYHCIISITH MACCOBYIO JIOJTF0 XUMUYECKOTO 3JIEMEHTA 10 POPMYIie COSAMHCHUS,

BBIYHCIISITH KOJMYECTBO, 00BEM HIIM MAcCy BEIIECTBA IO KOJIHMYECTBY, 00bEMY, MAacCe PEarcHTOB HIIN
MPOJIYKTOB PEAKIINH;

XapaKTepHU30BaTh (PU3NUYECKUE U XMMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB: KUCIOPOIa U BOJAOPOIA;
MOJIy4aTh, COOUpATh KUCIOPO U BOJIOPO/I;

pacro3HaBaTh OMBITHBIM MYTEM T'a3000pa3HbIC BEIIECTBA: KUCIOPO, BOJIOPO/I;

pacKpbIBaTh CMBICT 3aKOHAa ABOTApO;

PacKpbIBaTh CMBICI OHATUN «TEMJI0OBON 3PPEKT peakluny», «MOJIIPHBIA 00BEMY;

XapaKTepHu30BaTh (PU3NUECKUE U XUMUYECKHUE CBONCTBA BO/IBI;

PacKpBIBAaTh CMBICIT TIOHSATHS «PacTBOPY;

BBIYUCIISTH MACCOBYIO JIOJII0 PACTBOPEHHOTO BEIIECTBA B PACTBOPE;

IIPUTOTOBJIATE PACTBOPHI C ONPEACIIEHHON MaCCOBOM J10JI€M paCTBOPEHHOTO BELIECTBA;

Ha3bIBaTh COCTMHEHUS U3yYEHHBIX KJIACCOB HEOPTaHUUECKHUX BEIECTB;

XapaKTepHU30BaTh (PU3UIECKHUE U XMMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAaHUYECKUX BEIIECTB:
OKCHJIOB, KHCJIOT, OCHOBAHHUM, COJICH;

OTIPENETSATh MPUHAIIICKHOCTH BEIIECTB K ONPEICTICHHOMY KIIACCY COCTMHEHHUIT;

COCTaBJIATh (OPMYIIBI HEOPTAaHUUECKUX COSAMHEHUI N3YUCHHBIX KJIaCCOB;

MIPOBOJIMTH  OIBITHI, MOJATBEPIKIAIONINE XHMHYCCKHE CBOMCTBA M3YUEHHBIX KJIACCOB HEOPTAaHHMYCCKUX
BEIECTB;

pacrno3HaBaTh OIMBITHBIM IIyTEM PAaCTBOPHI KMCIIOT U IIeJI0Uel 0 N3MEHEHUIO0 OKPAcKH MHINKATOPA;
XapaKTepH30BaTh B3aUMOCBSI3b MEX/IY KJIaCCaMU HEOPraHUYECKUX COCAUHEHU;

packpsiBaTh cMmbica [lepuoanueckoro 3akona J[. . Menneneena;

OOBACHATh (DU3MYECKHI CMBICT aTOMHOTO (ITOPSAKOBOTO) HOMEpa XMMHUYECKOTO 3JIEMEHTa, HOMEPOB
rpyIIbl U nepuoaa B nepuoandeckon cucreme 1. 1. Menneneena;

OOBSACHATH 3aKOHOMEPHOCTH W3MEHEHUS! CTPOEHHsS aTOMOB, CBOMCTB AJIEMEHTOB B Ipejeiax MajbIx
MIEPUOJIOB U TJIABHBIX MOJIIPYIIIL;

XapaKTepU30BaTh XUMHUYECKHE DJIEMEHTHl (0T BOJOpPOJA 10 KajbI[Usl) HA OCHOBE UX TMOJOXKEHUS B
nepuoandeckoit cucreme [[. M. MenneneeBa u 0coOOCHHOCTEH CTPOCHHSI MX aTOMOB;

COCTaBIISITh CXEMbI CTPOCHHsS aToMoB IHepBbix 20 31eMeHTOB mepuoauueckoi cuctemsl JI. U.
Menneneena;

PacKpbIBATh CMBICI IOHITUN: «XUMHUYECKAsl CBS3bY», <«QJIEKTPOOTPULIATEIHHOCTHY;

XapaKTepU30BaTh 3aBUCUMOCTD (PU3MUECKUX CBOMCTB BELIECTB OT THIA KPUCTAILTUYECKON PEIIETKY;
OTIPEEINATh BUJ XUMUYECKOW CBA3H B HEOPraHMUECKUX COCAMHEHUSX;

n300paxaTh CXEMbl CTPOCHHSI MOJIEKYJ BEIIECTB, OOpa30BaHHBIX Pa3HBIMU BHUIAMH XUMHUYECKHX
CBSI3CH;

PacKpbIBaTh CMBICI IOHATUN «HOH», «KATUOH», «AHUOHY, «IJIEKTPOJIUTHDY, «HEIIEKTPOJIUTHI,
(OQNEKTPOJUTHYECKAs AUCCOIHUAIM), «OKUCIUTENbY», «CTETMEeHb OKHUCICHHUS», «BOCCTAHOBHUTEIDY,
«OKHCJICHHE», «BOCCTAHOBIICHUEY;

OTIPEJIeNATh CTENEeHb OKUCIICHHS aToMa 3JIEMEHTa B COCTUHEHUH;

PacKpbIBaTh CMBICI TEOPUH IEKTPOITUTUYECKON TUCCOIMALINY;

COCTaBIISATh YPAaBHEHUS DJCKTPOIUTUYECKON TUCCOIMAIIMU KUCIOT, EI0Ye, Coei;

OOBSCHSATH CYIIHOCTh MPOIECcca IIEKTPOIUTUYECKON TUCCOIMALIMN U peaKIuii HOHHOTO 0OMEHa;
COCTaBIISATh TOJHBIC ¥ COKpAIIEHHBIE HOHHBIC YPaBHEHHS peakiuil oOMeHa;

OTIpEIeNIATH BO3MOKHOCTh MMPOTEKAHUSI pEaKIIii HOHHOTO OOMEHa;

MIPUBOJIUTh PEAKIIUHU, TIOATBEPKIAIOIINE KAYECTBEHHBIN COCTAB Pa3IMYHBIX BEIIECTB;



OTPEIEIATh OKUCIUTEND U BOCCTAHOBUTED;

COCTaBJISATh YPABHEHMSI OKUCIUTENIBHO ~-BOCCTAHOBUTEIbHBIX PEAKLIU;

Ha3bIBaTh ()aKTOPHI, BIUSIOUIME HA CKOPOCTh XUMUYECKOH peaKIim;

KJIaccu(UIUPOBaTh XUMUYECKHUE PEAKLUH 110 PA3TMYHBIM IPU3HAKAM;

XapaKTepU30BaTh B3aUMOCBSI3b MEX1y COCTAaBOM, CTPOEHUEM U CBOMCTBAMU HEMETAJUIOB;

MIPOBOJIUTH  OTBITHI O TOJIYYEHHIO, COOMPAHMUIO U HM3YYEHUIO XMMHUYECKHX CBOICTB raz000pa3HBIX

BELLECTB: YIJIEKUCIIOTO ra3a, aMMHaKa;

pacrno3HaBaTh OIBITHBIM IyTEM ra3000pa3Hble BEIIECTBA: YTJIEKUCIIbIN I'a3 U aMMHUAK;

®  XapaKTepU30BaTh B3AUMOCBA3b MEXIY COCTaBOM, CTPOCHUEM U CBONCTBAMH METAJLIOB;

® Ha3bpIBaTh OPraHWYECKHE BEUIECTBA MO WX (opmylie: MeTaH, ITaH, ITUJIICH, METAHOJI, ATAHOJI, TIIMLIEPHUH,
YKCYCHasl KUCJIOTa, aMUHOYKCYCHasl KUCJIOTa, CTEaPUHOBAsl KUCII0Ta, OJIEMHOBAs KUCIIOTA, TJII0K034;

® OLEHUBATh BIMSIHUE XUMHUECKOTO 3arps3HEHUS OKPYKAIOILIEH cpe/ibl Ha OpraHu3M YellOBEKa;

® TpPaMOTHO OOpaIIaThCs C BEMIECTBAMH B TIOBCEIHEBHOMN JKU3HU;

® OIpeNeNsITh BO3MOXHOCTh IPOTEKAHUS PEAKIINI HEKOTOPBIX PEICTaBUTENIEH OPraHUYECKUX BELECTB C

KHCJIOPO/IOM, BOJIOPOJIOM, METaJlIaM1, OCHOBaHUSIMH, FaJIOT€HaMU.

BbInyCKHHMK TOTYYUT BO3MOKHOCTh HAYUUThCS:

® BBIABUTraTh U IPOBEPATH OKCIHICPUMCHTAJIBHO THUIIOTE3bI O XHUMHYCCKHX CBOﬁCTBaX BCIICCTB Ha
OCHOBE UX COCTaBa M CTPOEHUS, UX CIIOCOOHOCTH BCTYIATh B XUMUYECKHE PEAKIINH, O XapaKTepe U MPOIyKTax
paSJ'II/I‘—IHI)IX XUMHUYCCKUX peaKuHﬁ;

* XapaKTEepU30BaTh BEMIECTBA MO COCTaBY, CTPOCHHUIO M CBOWCTBAM, YCTAaHABIWBAIOT NPHYUHHO-
CJIICOCTBCHHBIC CBs3U Me>1<11y JaHHBIMHA XapaKTepI/ICTI/IKaMI/I BCIICCTBA,

® COCTaBJIATH MoneKyns{prle U TIOJIHBIC NOHHBIC ypaBHeHI/ISI 110 COKpaHIéHHI)IM NOHHBIM ypaBHeHI/ISIM;

o HpOFHO?;I/IpOBaTb CHOCO6HOCTB BCIIIECTBA HpOfIBJ’IfITB OKUCJIUTCIIbHBIC HWJIM BOCCTAHOBUTCIIBHBIC
CBOICTBA C YUETOM CTEIECHEN OKUCIECHUS JIEMEHTOB, BXOJSIIUX B €r0 COCTAB;

® COCTaBJSITH YPaBHEHUS pEaKIHMi, COOTBETCTBYIOIIUX TOCIEI0BATEILHOCTH IPEBpalICHUIN
HEOPraHMYECKHX BEIIECTB Pa3JIMYHBIX KJIACCOB;

* BBIIBUTAaTh U TMPOBEPSTH SKCIEPUMEHTAIBLHO THUMOTE3bI O PE3yJabTaTax BO3JACHCTBUS Pa3IMYHBIX
(hakTOpOB HA UBMEHEHHUE CKOPOCTH XUMHYECKOW PEaKIIHH;

* WCIOJIb30BaTh MPUOOPETEHHBIC 3HAHUS IS SKOJOTHUUECKH TPAMOTHOTO TOBEICHUS B OKPY)KAIOIICH
cpene;

* WCIOJIb30BaTh MPUOOPETEHHBIE KIIFOYEBHIC KOMIIETCHIIMM TPH BBIIOJIHEHUU ITPOCKTOB M Y4COHO-
HCCIIE0BATEIIBCKUX 3aa4 110 U3YYCHHIO CBOMCTB, CITIOCOOOB MOJIYYCHHS U PACIIO3HABAHUS BEILIECTB;

* 00BEKTHBHO OILICHMBATh MH(OPMAIIHIO O BEIIECTBAX U XMMUYCCKUX MPOIIECCax;

* KPUTHUYECKU OTHOCUTBHCS K MCEBIOHAYYHOU MH(GOPMAIIMK, HEJOOPOCOBECTHON peKjaMe B CPeICTBaxX
MaccoBoi HHpopMaIuu;

* OCO3HABaTh 3HAYEHHWE TEOPETUUYCCKUX 3HAHUU IO XUMHHU JJIs TPAKTHYCCKON EATEITbHOCTH
YyeJIoBEKa;

* CO3JAIOT MOJEIM W CXEMbl JUIsI penieHus Y4eOHbIX W IIO3HABaTEIbHBIX 3a1a4; IOHHMAaTh
HEO0OXOIMMOCTh COOJIIOJICHUSI MPEANUCAHHM, MpeIIaraéMblX B MHCTPYKIHSIX MO HCIOJIb30BAHUIO JIEKAPCTB,
cpencTB OBITOBOW XUMHH U JIP



Coaepxanue
HavanbHble NOHATHS U 3aKOHBI XUMUM

Tena u BemectBa. CBOICTBA BEMIECTB. JTAIOHHBIC (hM3MUECKUE CBOMCTBA BemIeCcTB. MaTtepuanibsl U
MaTepuanoBesieHre. Posib XMMHUM B J)KU3HU COBPEMEHHOTO oOmiecTBa. OTHOMIEHHE OOIIECTBA K XUMUH:
xeMouius 1 xeMohoOusi.

Metonet  u3ydeHus xumuu. HaOmromenue. DOxcnepument. MogaenupoBanue. Monenn
MaTepHUAJIbHbIE U 3HAKOBBIE UM CUMBOJIbHBIE.

I'azbr. JKunkoctu. TBEpaple BemecTBa. B3anMubIe epexoasl MKy arperaTHbIMUA COCTOSIHUSIMU
BEILIECTBA: BO3rOHKA (CyOnmmanus) v JaecyOonuManiusi, KOHACHCAUS W WCIapeHue, KPUCTaUIU3alus U
IUJIaBJICHHUE.

®dusnueckue sBIeHUsA. YucTeie BemecTBa U cMecu. ['oMoreHHsie u rereporeHnsie cmecu. Cmecu
razoo0pasnble, xunkue u TBEpAble. CrocoObl pa3lesieHus] CMecei: NeperoHka, WiId JUCTHUISLUS,
OTCTanBaHue, (GUIBTPOBAHNE, KPUCTAIUIM3AIMS WIH BhIMapuBanue. Xpomatorpadus. [Ipumenenne 3tux
croco0oB B 1a00OpaTOPHOM MIPAKTHUKE, HAa MPOU3BOJICTBE U B OBITY.

XUMUYECKHE AIIEMEHThl. ATOMBI U MoJIeKyJbl. [IpocTeie U cioXxHbIE BellecTBa. AJUIOTPONUs Ha
npuMmepe kucinopoga. OCHOBHbIE TOJIOKEHHMsI aTOMHO - MoJieKynspHoro yueHus. Monel. Bemectsa
MOJIEKYJISIPHOTO 1 HEMOJIEKYJISIPHOTO CTPOECHHSL.

3Haku (CUMBOJIBI) XMMHUYECKUX 3JeMeHTOB. MHpopmaius, KOTOpylo HECyT 3HaKU XMMHUYECKUX
AJIEMEHTOB. OJTHUMOJIOTHS Ha3BaHUM HEKOTOPBIX XUMHYECKMX 3J1eMeHTOB. [lepuonuueckas Ttabnuia
xuMuueckux anemeHToB . M. MenneneeBa: KOPOTKOMEPUOAHBIA W JJIMHHONEPUOJHBIA BApHUAHTHI.
[lepuoasl u rpynnsl. ['naBHasg u nobounast moArpynmnel, uau A- u b-rpynnel. OTHOCHTENbHAST aTOMHAs
Mmacca.

Xumnaeckue ¢opmynbl. MaAekce n kodbdummerTsl. OTHOCUTENBbHAS MOJEKYJIsIpHas Macca.
MaccoBasi 0711 XUMHUYECKOTO 3JIeMEHTa B coenuHeHuH. MHpopMmarus, KOTOpyI0 HECYyT XHMHUYECKHE
(bopMyIIBL.

BanentHocth. CTpykTypHBbIE (GOpMYibl. XHUMHYECKHE JIEMEHTHI C TIOCTOSHHOW M TEPEMEHHOMN
BAJICHTHOCThIO. BbiBoA  Qopmynbl  coeauHeHuss 1O BajleHTHOCTH. OrmpeaeneHHe BaJeHTHOCTH
XMUMHUYECKOTO 3yieMeHTa 1o (opmyne BemectBa. CocTaBiieHuE Ha3BaHUN COETUHEHHI, COCTOSIINX U3
JIBYX XUMHUYECKHX DJIEMEHTOB, I10 BAJICHTHOCTH. 3aKOH ITOCTOSTHCTBA COCTABA BELIECTB.

XUMHUYECKUE peakiuuu. PeareHTbl W MNPOAYKThl peakuuu. [Ipu3HaKu XHUMUYECKUX pEaKlHil.
VYcnoBus MX NpOTEKaHMsT M NpeKpamleHus. Peaknuu ropeHus. DK30TEpPMUYECKHUE M HSHAOTEPMUYECKUE
peakuuu.

3aKOH COXpaHEHMsS MAacChl BEIIECTB. XUMHUYECKHE YypaBHEHHs. (COCTaBIEHHE XUMHUYECKHX
ypaBHeHui. MH(popMaliys, KOTOPYIO HECET XMMUYECKOE ypaBHEHUE.

Knaccudukanuss XMMUYECKUX PEaKIUil MO COCTaBy M YUCIY PEAareHTOB M MPOJIYKTOB. THIIBI
XUMHUYECKUX peakuui. Peakium coenvHeHus, pa3ioKeHUs, 3amenieHus u obmeHa. Kartamuzatopsl u
KaTaJus.

JdemMoHcTpanun

* Kosteknus MarepualioB U U3AEIUN U3 HUX.
* Mogenu, ucnosb3yemMble Ha ypokax (PU3UKU, OUOJIOTHH U reorpaduu.
*  OObEMHBIE U IAPOCTEPAKHEBBIE MOJICIN HEKOTOPHIX XMMUYECKUX BEILIECTB.
*  Mogenu KpUCTaINIMYECKUX PEIIETOK.

* Cobupanue npubopa 1Jis MOITy4eHHs ra3a 1 MpoBepKa ero Ha repMeTUYHOCTb.
* Bosronka cyxoro npja, Hoja nin HaQTaauHa.
* ArperaTHbl€ COCTOSTHUS BOJBI.

* PasneneHue AByX HECMEIINBAIOUIUXCS )KUIKOCTEN € IOMOIIBIO IEIUTEIbHOU BOPOHKHU.
e JlucTmiasATop u ero padora.
* VYcraHoBka Uit puiIbTpoBaHus u €€ paboTa.
* VYcraHOBKA /Ul BhIIapuBaHUs U e€ padoTa.
*  Kouexuust ObITOBBIX TPUOOPOB 7151 PUIBTPOBAHUS BO3/AyXa.



Pa3znenenne kpacsiiero BemecTsa GpaoMacrepa ¢ TOMOIIbIO OyMaXKHOM XpoMaTorpaduu.
*  Mogenu aOTPOIHBIX MOIU(UKALINNA YTIIepOIa U CEPHI.
* IlosyueHnue o30Ha.
* Tloprpers 1. 5. Bepriennyca u JI. Y. Meneneesa.
KopoTkonepuoaHbIil ¥ JUIMHHOIIEPUOAHBIN BapuaHThl [lepronnyeckoit cucremsl J. M. Menneneesa
* KoHcTpyupoBaHue HIapOCTEPKHEBBIX MOJENIEN MOJIEKYJI.
* Anmnapar Kunmna.
* PaznoxeHue buxpomara aMMOHHS.
* T'opeHue cepbpl U MarHUEBOM JICHTBI.
* Tloptpersl M. B. JlomonocoBa u A. JI. JlaByasbe.
*  OmnbIThl, WUTIOCTPUPYIOLINE 3aKOH COXPAHEHUS MACChl BEILLIECTB.
I'openune ¢ocdopa, pacTtBopeHHe MPOAYKTa TOPEHUS B BOJIE U HMCCIEIOBAHME IOJyYEHHOTO pacTBOpa
JTAKMYCOM .
* B3saumozeicTBuE COJITHON KHCIOTBI C IUHKOM.
[Tonyuenue runpoxcuna meau(Il) u ero pasnoxxeHue Npu HarpeBaHUU.

JlabopaTopHble ONbITHI

O3HakoMJIEHHE ¢ KOJUIEKIINEN 1a00paTOPHOM MOCY/IbI.

[TpoBepka nmpubopa s MOTYISHHS Ta30B HA TEPMETUYHOCTb.

O3HakoMJIEHHE ¢ MUHEpaJlaMu, 00pa3yrOIIMMH T'PAHHUT.

[IpuroroBneHne reTEPOTeHHON CMECH TIOPOIIIKOB CEPHI U JKeJie3a M UX Pa3fielICHHE.

B3anMopelicTBre pacTBOPOB XJIOPUIOB M HOUIIOB KK C paCTBOPOM HHUTpaTa cepedpa.

[Tonydyenue ruapokcuaa meau(ll) u ero B3aumoaeiicTBUE C CEPHON KUCIOTOM.

B3anmoperictBue pacTBopa coAbl ¢ KUCIOTOM.

[IpoBepka 3ak0HA COXpaHEHHUsI MACChHI BEILIECTB HA MTPUMEPE B3AMMOACHCTBUS MIETOUYU U KUCIOTHI.
[IpoBepka 3akOoHa COXpAaHEHUS MAaCChl BEIIECTB Ha MPUMEPE B3aMMOJACUCTBUS HIEIOYM U COJHU

xenesa (I11).

10. PasnoxeHue nmepokcuaa BOAOPOIA ¢ HOMOLIBIO okcua mapranna (IV).

11. 3amemenue xene3omM Mea B MEAHOM KYIIOPOCE.

IIpakTHyeckue padoTbl

1. 3HAKOMCTBO C JJabopaTopHBIM 0O0opynoBaHueM. [IpaBuia TeXHUKM 0€30MacCHOCTH TIpH padboTe B

kabunere xumuu. Hekoropsie BuabI padoT.

2. AHanu3 nouBsl

BaskHeiinue npeacTraBuTe M HeOPraHu4ecKuXx BemecTB. KojimyecTBeHHbIE OTHOLIEHUSI B XUMHH

CocraB Bo3nyxa. Ilonstue 00 0OBEMHOI [10J€ KOMIIOHEHTa IPUPOTHON Ta30BOM CMECH —
Bo3ayxa. Pacuér 00béMa KOMIIOHEHTA ra30BOM CMECH IO €ro 00bEMHOM J0J1e U HAa000POT.

Kucnopon. O3on. ITonyyenue xucinopona. CoOupaHue M paclio3HaBaHHE KUCIOPOJa. XUMHUUCCKUE
CBOMCTBa KHCJIOPOJia: B3aUMOJICUCTBHE C MeTaulaMU, HEMETAJIaMH M CJIOKHBIMU BEIIECCTBAMHM.
[Ipumenenue kucnopoaa. KpyroBopoT Kuciopoaa B Ipupoie.

Oxcuapl. OOpa3oBaHue Ha3BaHUN OKCUIOB 1O uX hopmynam. CocraBieHue GopMys OKCHIOB MO UX
Ha3BaHusAM. [IpeacTaBuTen OKCUIOB: BOJIa U YIJICKUCIBIN T'a3, HeraméHas u3BecTb.

Bonmopon B mnpupoae. ®Pusznueckue M XUMUYECKHME CBOMCTBA BOJOpPOAA, €ro IMOJY4YEHHE H
MIPUMEHEHUE.

Kucnotel, ux cocraB u knaccudukanus. Muaukaropsl. Tabmuia pacTBOPUMOCTH.
ConsHast U cepHasi KUCJIOThI, UX CBOMCTBA U MPUMEHEHHE.

Comnu, ux cocrtaB U Ha3BaHus. PactBopumocTh coneit B Boje. IIpencraBurenu coseid: xjmopun
HaTpus, KapOoHaT HaTpus, pocdar KambIusl.

[Tocrosinnas ABoranapo. KonnuectBo BemiectBa. Monb. Monsipaast macca. KpaTHble equHUIIBI
M3MEPEHHUs] KOJMYECTBA BEIIECTBA — MWUIMMOJb W KWIOMOJb, MUJUIMMOJSIpHAs W KUJIOMOJSIpHAs

©CoNok~wNE



MacChl BELIECTBA.

Pacu€tel C UWCIONB30BaHMEM TMOHATHH «KOJMYECTBO BEIIECTBA», «MOJSIPHAs Maccay,
«IOCTOSTHHAsT ABOTaapo».

3akon ABoraapo. Momnsipabiii 00bEM ra3000pa3HbIX BemecTB. OTHOCHTENbHAS TIOTHOCTh OJHOTO

rasa 1o Jpyromy.
KparHble equHUIBI WU3MEPEHUSI — MUJUIMMOJISIPHBIA M KHJIOMOJIAPHBIH 0O0BEMBbI Ta3000pa3HbBIX

BEILIECTB.

Pacuétel ¢ ucnosib30BaHNEM MOHITHI «KOJUYECTBO BEILIECTBA», «MOJISIPHASI MACCa», «MOJISIPHBIN
00BEM Ta30By, «IIOCTOSTHHAS ABOTAAPOY.

Pacuérel ¢ ucnosbp3oBaHWEM MOHSATUN «KOJUYECTBO BEILIECTBA», «MOJISIPHAS Macca, «MOJISIPHBIN
00BEM Ta3oBy, «4HCIO0 ABOTAIIPO».

I'mnpocdepa. KpyroBopor Bomasl B mpupone. dusudeckre M XUMHYECKHUE CBOWCTBA BOJIBI:
B3aUMOJICICTBHUE C OKCUJAMH.

OcHoBanusl, ux coctaB. PacTBopuMocTh OCHOBaHUi B Bojie. MI3MeHeHne OKpacku MHAWKATOPOB B
menoyHou cpene. [IpeacraBurenu menoyen: TUAPOKCH Il HATPUS, KIS U KAJIbIUA.

PactBopurens u pacrBopéHHoe BemecTBo. PactBopbl. PactBopenne. I'mapatel. MaccoBas 1ouist
pacTBOpEHHOTO BemiecTBa. Pacu€Thl, CBA3aHHBIE C WCIOJB30BAHUEM TIOHATUS «MaccoBas JIOJIs
PacTBOPEHHOTO BEWIECTBAY.

JdeMoHcTpanuu

* Ormpenenenue coaepKaHus KUCIOPOAa B BO3TyXe€.
* Tlomyuenue KUCIOPO/aa Pa3IOKEHUEM TMIEpMaHTaHaTa Kajaus U IEPOKCUaa

BOJIOPO/JIA.

* CoOupaHne METOJIOM BBITECHEHHS BO3yXa M BOJIBI.

* Pacno3HaBaHHE KHCIOPOA.

* Topenue maruus, xxejne3a, yrisi, cepbl U ¢pocdopa B KUCIOPOIe.

¢  Koiieknust OKCUIOB.

* [lomyuenue, coOupaHue u pacro3HaBaHUE BOJOPO/IA.

* ['openue Bogopoaa.

* BszaumoseiictBue Bogopoa ¢ okcuaom meau(ll).

e  Kosmekuus MUHEpalIbHbIX KUCIIOT.

* IlpaBuno pa3baBneHust cepoil KUCIOTHI.

¢  Kommexusa coseil.

* Tabnuua pacTBOPUMOCTH OCHOBAHMI, KUCJIOT U COJIEH B BOJIE.
HekoTtopsie MeTaiibl, HEMETaUIbl U COEIMHEHUS KOJIMYECTBOM BELIECTBA B 1 MOJIb.

*  Mopenb MOJSIpHOTO 00BEMA ra3000pa3HBIX BEIIECTB.

JlaGopaTopHble ONBITHI
12.TToMyTHEHUE U3BECTKOBOM BOJIBI IIPU MIPOIYCKAHUH YIIIEKUCIIOTO Tasa.
13.Tlonyyenue Bogopoia B3aMMOAEHCTBUEM LIMHKA U COJITHOM KHCIOTHI.
14.Pacnio3HaBanue KHCIOT HHAUKATOPAMH.
15.13MeHeHne OKpacKu MHAMKATOPOB B ILEIOYHOM CPEJIE.

16.  OsuakomuieHHE ¢ TpenapaTraMu JOMaIlHEN WM IIKOJBHOM aNTeukd — pacTBOPaMM MEPOKCHIA
BOJIOPOJa, CIUPTOBON HACTOMKHU MO/1a ¥ HAIATBIPHOTO CIUPTA.
IIpakTnyeckune padoTsl
3. TlonydeHue, cobrpaHue U pacrio3HaBaHKE KMCIOPOIA.
4. Tlonydenue, coOMpaHue U pacro3HaBaHUEe BOIOPOIA.
5. [IpuroroBiieHre pacTBOPOB COJIEH C X 3aJaHHOM MAacCOBOM JOJIEH.
OcHoBHbIE KJacChl HeOpPraHu4YecKux coeauneHuit OO0o0OmeHNe cBeAeHU 00
OKCHJIaX, UX KJIacCU(UKAINU, Ha3BaHUIX U CBOMcTBaX. CrIOCOOBI MOTYYESHHS OKCHJIOB.

OcHoBaHusi, uX Kilaccu(UKaIMs, Ha3BaHUS M CBOMCTBA. B3ammojneilcTBHE ¢ KHCIOTaMH,
KUCTIOTHBIMU OKCHJaMU M cOJIsIMH. Pa3nokeHre HepacTBOPUMBIX OCHOBaHUU. CrOCOOBI MOTy4eHHUS
OCHOBAHMM.



Kucnotel, wux wimaccupukanus u Ha3BaHus. OOmMMEe XUMUYECKHE CBONCTBA  KHCIIOT.
B3aumogeiictBue KHUCIOT ¢ MeTaUIaMU. OJIEKTPOXUMHUYECKUW psii  HAOpsDKEHUM  METaJuIoB.
B3anmoneicTBue KUCIOT ¢ OKCUAAMU METAJLIOB.

B3auMogeicTBre KUCIOT C OCHOBAHMSIMU — pEaKLMs HEeUTpaim3auuu. B3auMOIeHCTBHE KHUCIOT C
COJISIMU. [TosryueHue 6€CKUCIOPOTHBIX
Y KUCJIOPOJICOACPKAITUX KUCIIOT.

Comu, ux kinaccudukaius U cBolcTBa. B3anmoielicTBHE coliel ¢ MeTalllaMH, 0COOCHHOCTH 3THX
peakumii. BzaumonencTBre conen ¢ COIsIMH.

['enetndeckue psAnpl MeTalla M HeMeTa/ula. ['eHeThueckas CBsi3b MEXIY KilaccaMu
HEOPraHMYeCKUX BEIIECTB.

JlabopaTopHble ONBITHI

17. B3aumoneiicTBre OKCHIA KAIBIKS C BOJIOI.

18. TTomyTHEHHE N3BECTKOBOI BOIBL.

19. Peakuus Heiitpanusamyu.

20. Tonyuenue ruapokcuaa meau (1) u ero BzanmoeiicTBUE ¢ KMCIOTOM.
21. Paznoxenne ruapokcuna meau (1) mpu narpeBanum.
22. B3auMOIeliCTBIE KMCIIOT C METAJIIAMH.

23. B3auMoIeliCTBIE KHCIIOT C COJIAMM.

24. O3HaKOMIIEHHE C KOJUIEKIIUEN CONIEH.

25. Bzaumoneiicteue cynbdara meau(Il) ¢ xemesom.

26. B3auMoelicTBHIE COJIEN ¢ COTISMM.

27. T'eHeTndecKas CBSI3b HA MpUMEPE COCTUHEHUN MEJIU.
IIpakTH4eckne padoThI

6. Pemenue SKCIIEPMMEHTAIBHBIX 3a/1a4.

Ilepuoauyeckuii 3axoH u Ilepuoguueckas cucTeMa XUMHYECKUX 3JIEMEHTOB
Jl. 1. MeHnaesieeBa U CTPOEHHE aTOMA

EcrecTBeHHBIE cCeMeNCTBA XMMUYECKUX SJIEMEHTOB: IIEJIOYHbIE M IIETOYHO3EMENIbHBIE METaJLIbI,

rajioreHbl, WHepTHBIC (OmaropoaHpie) Ta3bl. AmboTepHOCTh. AMQOTEpHBIE OKCHIBI H

rugpokcuabl. KoMmiekcHbie Comu.

Otkpeituie JI. . MenneneeBsim Ilepuoamyeckoro 3akoHa u co3ganue uM Ilepuoanueckoit
CHUCTEMbI XUMUYECKHUX JIEMEHTOB.

ATOMBI Kak ¢opMa CyIIECTBOBAaHUS XUMHUYECKUX 3JIeMEHTOB. OCHOBHBIC CBEJICHUS O CTPOCHUH
atomoB. JlokazaTenbCTBa CIOXHOCTH CTpoeHus atoMoB. OmbiThl Pesepdopna. Ilmanerapnas momens
CTpPOEHUS aToMa.

CoctaB aTOMHBIX siiep: INPOTOHBI, HEUTPOHBL. OTHOCHUTENBHAs aTOMHasg Macca. B3auMocBs3b
MOHSTUH «IIPOTOHY, «KHEUTPOH», KOTHOCUTEIbHAS aTOMHAs Maccay.

Mukpomup. D5eKTpoHbl. CTpOEHHE 3JEKTPOHHBIX YPOBHEW aTOMOB XUMHUYECKUX 371€MEeHTOB NoNe
1-20. TlonsTHE O 3aBEPIIICHHOM 3JICKTPOHHOM YPOBHE.

M3otonel. ®dusnueckuit cmbica  cumBoJiMku  Ilepuogmueckoit  cucrtembl. CoBpeMeHHas
dopmynuposka I[lepuoguueckoro 3akoHa. Mi3MeHeHUs! CBOICTB 3JIEMEHTOB B MEPUOJax M rpymlmax, Kak
(GYHKIHS CTPOCHHS IIEKTPOHHBIX 000JI0UEK aTOMOB.

XapakTepucTUKa JJIEMEHTa-MeTa/la M dJEeMEHTa-HeMeTa/la 10 WX TOJIOKEHUIO B
[Tepuonnueckoyt cucreme xumuyeckux aneMeHToB J. . Menneneena.

JdeMoHcTpanuu
* Pasnuunbie GOpMBI TAOIUIl IEPUOANUECKON CHCTEMBI.
*  MogenupoBanue noctpoenus Ilepuonuueckont cucremst /. . Menneneena.
*  Mojenu aTOMOB XUMHUYECKHUX JIEMEHTOB.
* Mojenu aToMOB 31€eMEeHTOB 1—3-T0 IeproI0B
JlabopaTopHble ONBITHI.
28. Tlonyyenne ampOTEPHOrO T’UAPOKCHIA M UCCIEN0BAHHE €I0 CBOKMCTB.



XumMuueckasi cBsi3b. OKHCJIHTEIHLHO-BOCCTAHOBUTEIbHbIE peaknumn

HNonnas xumuueckasi cBs3b. MoHbl, 00pa3oBaHHBIE aTOMaMHM METAJJIOB W HeMeTauioB. Cxembl
oOpa3oBaHUS WMOHHOW CBS3M JUii OWHAPHBIX COeAWHCHHNA. VOHHBIC KPHUCTANIMYECKHE PEHIIETKH U
(u3HUeCKre CBOMCTBA BEIIECTB C 3TUM THUIIOM peméTok. [ToHsTHE 0 GOPMYITHHOM STUHUIIE BEIIESCTRA.

KoBanenTHas XuMuueckass CBSI3b. OIJIEKTPOHHBIE W CTPYKTypHBIE (opmynbsl. KoBaneHTHas
HemoJsipHast CBsi3b. (CxemMbl 00pa3oBaHUsI KOBAJEHTHOM CBA3WM JJisi OMHAPHBIX COEIUHEHUM.
MoneKkynsipHble U ATOMHBIE KPUCTAJUIMYECKUE PEIETKH, U CBOMCTBA BEMIECTB C 3TUM TUIIOM PEMIETOK.

DNEeKTPOOTPULIATENLHOCTE. Psin anexkrpoorpuniarensHocT. KoBajgeHTHas MOJsIpHAsT XUMUYECKast
cBsa3b. Jlumosb. Cxembl 0Opa3oBaHMsI KOBAJICHTHOW TMOJSPHOW CBSI3U JUIsi OMHAPHBIX COETUHEHUH.
MonekynsipHble U AaTOMHbBIE KPUCTAJUIMYECKHUE PEIIETKH, CBOMCTBA BEMIECTB C 3TUM THUIIOM PEIIETOK.

Meramueckas XUMHUYECKasl CBsI3b M MeETaJUIMYecKas Kpucramuiueckas pemérka. CBoiicTBa
BEIIECTB C 3TUM TUIIOM pemeToK. EnuHas mpupoia XUuMAYECKUX CBA3EH.

Crenenp oxucienus. CpaBHEHHME CTENEHU OKHCICHHMS U BaJeHTHOCTU. [IpaBmma pacuéra
CTETEeHEN OKUCIIEHUS 10 POpPMYJIaM XMMUYECKUX COETMHEHUH.

OKHCIIUTENTFHO-BOCCTAHOBUTENbHBIE  peakiuu. OTmpenenieHne CTEeTeHeW  OKUCICHHUS A
AJIEMEHTOB, 00pa3yIONIMX BEIIECTBA pPa3HbIX KiIaccoB. Peakiuu MOHHOTO OOMEHAa W OKHCIUTEIHHO-
BOCCTAHOBUTENbHbIE peakiuu. OKUCIUTENh U BOCCTAHOBUTEIb, OKHCICHHE W BOCCTaHOBJICHHE.
CocraBneHHe ypaBHEHHN OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUN METOJOM 3JIEKTPOHHOTO
OanaHca.

JdeMoHcTpauuu

*  Buneo ¢parmenTs! u cnaiiapl «MoHHAsS XUMHUYECKas CBA3b ».
*  Kosuteknus BEmecTB ¢ MOHHOM XUMUYECKOU CBA3BIO.
*  Mojenu HOHHBIX KPUCTAIIMYECKUX PEIIETOK.
*  BuneodparmenTs! u cnaipl «KoBaleHTHAIXUMUYECKAST CBSI3hY.
e Komieknus BEemecTB MOJIEKYIIPHOTO U @aTOMHOTO CTPOEHUS.
*  Moaenu MOJIEKYISPHBIX U ATOMHBIX KPUCTAJUNINYECKUX PEIIETOK.
* BuneodparmeHTsl U crnaiiapl «MeTamindecKkas XUMAYECKast CBSA3bY.
*  Komnekuus «MeTajuibl ¥ CILIaBbD».
* BsaumogelicTBHE IMHKA C CEPOM, COMTHON KUCIOTOH, Xaopumom meau (I1).
* Topenue maruus.
* BsaumopeicTBre XJIOPHOH U CEPOBOAOPOTHOMN BOIBI.
JlaGopaTopHble ONBITHI
29. W3rotoBneHue MOJENH, WUIKOCTPUPYIOILEH CBOMCTBA METAINYECKOM CBA3H

IToBTOpeHue u 0600MeHNe cBeleHUI O Kypcey 8 kiacca

bunapusie coemunenus. Okcuipl coneobpasymomue U HecosneoOpasyromue. [HIpOKCHUIBI:
ocHOBaHMs, aM(poTepHbIe, KUCIOTHL. CpeaHue, KHCIIbIe, OCHOBHBIC COJIH.

OO6oOmieHrne CBEJICHUM O XUMHUYECKHMX peaknusax. Kiaccudukamus XUMHUYECKUX PEaKIUi TI0
pPa3IMYHBIM OCHOBAHUSM: COCTaBY M YHCJIY PEarupyrolIux W OOpa3yrOIIMXCS BEIISCTB, TEILIOBOMY
s deKkTy, HanpaBiICHUIO, U3MEHEHHIO CTEMEHEH OKHCIEHUS 3JIEMEHTOB, 00pa3ymIlUX pearnupyromme
BellleCcTBa, (pa3e, UCIOJIb30BAHUIO KaTaIM3aTopa.

[lonarue o ckopocT XUMHUYECKOW peakiuu. DakTopbl, BAUSIOLIME HA CKOPOCTh XMUMHYECKUX
peakuMii: MpupoJa pearupymloliuxX BEHIECTB, MX KOHIEHTpAlMs, TeMIlepaTypa, ILUIOIA/lb
CONPUKOCHOBEHMS, HAIMUKE KaTtanu3aropa. Karamms.

JdeMoHcTpanuu
* (O3HakKOMJIEHHE C KOJICSKIMAMU METAJIOB M HEMETAIIOB.
¢ (O3HAKOMIICHHE C KOJUICKIIUSIMH OKCHJIOB, KUCIIOT M COJICH.
* 3aBUCUMOCTbH CKOPOCTHU XUMUYECKON PEAKIIUU OT MPUPO/IbI PEArUPYIOIINX BEIIECTB.
* 3aBUCUMOCTbH CKOPOCTH XUMUYECKON PEAKIIMU OT KOHIIEHTPALIMH PEATMPYIOIINX BEIIECTB.



* 3aBHUCHMOCTb CKOPOCTH XUMHUUYECKOHN peakLnu OT IUIoaan
COIPUKOCHOBEHHUS pEarupyrouuxX BEMECTB («KUIALIUI CIIOW»).

* 3aBHUCHMOCTb CKOPOCTH XUMHUYECKOHN peakluy OT TEMIEPATYPhl pearupyrouX BEIECTB.
JlabopaTopHbIe ONbITHI
B3anmopeiicTBrue aMMuaka v XJa0pOBOIOPOIA.
Peaknus HelTpanu3anuu.
Habmonenue TemmoBoro 3ddekra peakuu HeuTpain3aimm.
B3aumoneiictBue cepHoitl kuciaotel ¢ okcuaom menu (11).
Paznoxenne nepoxcuia BOAOPOIa ¢ IOMOIIBIO KaTajia3bl KapTodes
3aBUCUMOCTb CKOPOCTH XMMHUYECKON PEAKIIMU OT MPHUPOAbI PEarMpyoLIUX BEIIECTB HA IpUMEpPE
B3aMMO/ICHCTBHSI PACTBOPOB THOCYIb(aTa HaTpUs U XJIopuaa Oapusi, THOCYIIb(aTa HATPUS U COJISTHOM
KHUCJIOTBHI.
7. 3aBHCHMOCTH CKOPOCTH XMMHUYECKON PEAKI[MU OT TPUPObI METAIUIOB NPH MX B3aUMOJIECHCTBHU C
COJISTHOW KHMCIIOTOM.
8. 3aBUCMMOCTL CKOPOCTH XMMHUYECKOW PEAKIMU OT MPUPOJBI KMCIOT NMPU B3aUMOJIEHCTBHU MX C
KEJIE30M.
9. 3aBUCHMMOCTBL CKOPOCTH XMMHYECKON PEAKI[MU OT TEMIIEPATYPHL.
10.  3aBHCHMOCTB CKOPOCTH XHUMHUYECKOM PEAKIINH OT KOHIIEHTPAIIUH.

ok wnE

11.  3aBHCHMOCTH CKOPOCTH XHMHYECKOW PEAKIMH OT IUIONAId CONPHUKOCHOBEHHS PEArupyroIInX
BEIIECTB.

12.  3aBHCHMOCTBH CKOPOCTH XMMHYECKOMN PEAKIUH OT KaTaau3aTopa.
XuMHUYeCKHe PeaKIMH B PACTBOPAX JIEKTPOJUTOB

[Tonatre 00 SJEKTPOJUTUYECKON AMCCOIMAIMK. DJICKTPOIUTHI W HEIJIEKTPOJUTHL. MexaHu3m
JUCCOLIMAIMA  DJIEKTPOJUTOB C PAa3IUYHBIM XapakTepoM CBs3U. CTENeHb AIEKTPOJIUTUUYECKOM
muccoralui. CHUIIbHBIE B ClIa0bIe 3JIEKTPOJIUTHI.

OCHOBHBIC TIOJIOXKCHHS TCOPHH JJICKTPOJIMTHICCKON Aucconnanuu. Kiaccudukanus HOHOB M BX
cBoiicTBa. KHCIIOTBI, OCHOBAHUS M COJIM KaK AMEKTPOJUTHI. VX Kimaccudukaius u Juccommarusi.

OO0me XUMHUYCCKHE CBOMCTBA KHCIIOT: M3MEHEHHE OKPAcKH WHJIWKATOPOB, B3aWMOJICHCTBHE C
MeTaJUIaMH, OKCHUJAaMHU W THAPOKCHUJIAMU METAJJIOB M COJIAMH. MOJICKYJISIpHbIE U HOHHBIC (ITOJHBIC W
COKpaIlIEHHBIC) YPABHCHUS PEAKIUH.

XUMHUYECKUN CMBIC COKPAIIEHHBIX YPaBHEHUM. Y CIIOBUS MPOTEKAHUS PEAKIIUA MEXKY AJIEKTPOTUTAMU
JIO KOHIIA. P aKTHBHOCTH METaJIIOB.

OO01mMe XMMHUYECKHE CBOMCTBA IIeI0Y€eli: B3aUMOIEHCTBHE ¢ KHCIOTaMH, OKCUJAaMH HEMETALJIOB,
cossimu. OOIIKMEe XMMHYECKHE CBOWCTBA HEPACTBOPHUMBIX OCHOBAHHWH: B3aMMOJCHCTBHE C KHUCJIOTAMH,
pa3JIoKEeHUE MPU HarpEeBaHUM.

OO0mue XUMHYECKHE CBOMCTBA CpPEIHHMX COJICH: B3aMMOJCHCTBHE C KHCIOTaMH, IIICIOYaMH,
COJIIMH U MeTaiiaMu. B3anmoieficTBrEe KUCIIBIX COJICH CO IIEJIOYaMH.

I'uaponms, kak 0OMEHHOE B3aUMOJICHCTBUE COJICH ¢ BOJAOM. I MAPOIN3 COJIM CHIIBHOTO OCHOBAHUS
1 cinaboii KucIoThl. ['uaponu3 cosm ¢1aboro OCHOBaHUS U CUIIbHOM KucaoThl. [IIkana pH.

CBolicTBa KHCJIOT, OCHOBaHUM, OKCHJOB W COJIed B CBETE TEOPUHU AJICKTPOJIUTUUYECKOMN
JUCCOIMAIMU U OKUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUH.

JdeMoHcTpanuu.
* lcnbiTaHue BEIIECTB U UX PACTBOPOB HA AJIEKTPONPOBOAHOCTb.
*  3aBHCHUMOCTb JEKTPONPOBOIHOCTH YKCYCHON KHCIOTBI OT KOHLIEHTPALIH.
* JIBM>KEHHE OKPAILLIEHHBIX HOHOB B JIEKTPUUYECKOM I0JIE.
* OmnpeneneHue xapakrepa Cpeibl B pacTBOPaxX COJIEH.
JlabopaTopHble ONBITHI.
13. Jlucconmanms caadbiX SIEKTPOIUTOB HA IPUMEPE YKCYCHOM KHUCIOTEHL.
14. Vsmenenue okpacku HHIMKATOPOB B KMCIOTHOM Cpefe.



15.  Peakuus Helirpanusanuu pacTBopa INEIOYH Pa3INYHBIMU KUCIOTAMH.
16.  Ilomyuenue rugpoxcua meau (I1).u ero B3aumMoaeiicTBHE ¢ Pa3IMYHBIMU KMCIOTAMH.
17. BzaumoneiictBre cumbHBIX KHCIOT ¢ okcumom meau (11).

18-20. BzaumopeiicTBrEe KUCIIOT C METAJIAMH.

21. KauecTBeHHas peakiys Ha KapOOHAT-HOH.

22. TlonyueHue CTyIHs KPEMHUEBOM KHCIIOTHL.

23. KauecTBeHHas peakiys Ha XJIOPUJL - WK CY/IbhaT-uoHbI

24. V3smeHeHne OKpacKy MHAMKATOPOB B IIEIOYHOMN CPETIE.

25. B3auMoelCTBHE IEN0Uel ¢ YIIIEKUCIIBIM Ia30M.

26. KauecTBeHHas peakiys Ha KATHOH aMMOHHUS.

27. Tlonyuenue ruapokcuaa meau (11).

28. Pasnoxenue ruapoxcuaa meau (11).

29. BzaumoelicTBue KapOOHATOB ¢ KMCIOTAMH.

30. Tonyuenue ruaporcua xenesa(lll).

31. BsaumozeiicTaue xene3a ¢ pactBopom cyiabhara meau (11)
IpakTHyeckne paboTsl

1. CsaoiicTBa KHMCJIOT, OCHOBAaHHIA, OKCHIOB U COJIEH B CBETE TEOPHHU IJIEKTPOIMTHYECKOM
JUCCOLIMAMUA U OKUCIIUTEIBHO ~-BOCCTAHOBUTEIBHBIX PEAKIIUIA

HeMeTasibl M UX coeTHHEHUS

CrpoeHne aTroMOB HEMETAUIOB W HX mojnoxeHune B Ilepuonnueckoir cucreme. Psap
ANEKTPOOTPHUIIATENHHOCTH. KpucTaminueckne peméTki HEeMETAJIOB — MPOCTHIX BEIIECTB. AJUIOTPOTIHS
n e€ mnpuuuHbl. Pusmyeckue cpoiicTBa HemeTauioB. OOIIME XWMHUYECKHE CBOICTBAa HEMETAJUIOB:
OKHCTTUTEBHBIE U BOCCTAHOBUTEIIBHBIE.

l"asiorensl, cTpoeHne UX aTOMOB U MoJieKyJ. dPu3nueckne U XMMHYECKHE CBOWCTBA TajOr€HOB.
3aKOHOMEPHOCTH U3MEHEHHMsI CBOMCTB raJIOT€HOB B 3aBUCUMOCTH OT MX MojoxeHus B [lepuonnueckoi
cucteMe. Haxox1eHne raJloreHoB B IPUPOJIE U UX MOJydEeHHE. 3HAUEHUE U IPUMEHEHHE raJOreHOB.

l'asoreHOBOIOPOJIBI M COOTBETCTBYIOIIME MM KUCJOTHI:  IIJJABUKOBAs,  COJIAHAs,
OpoMoOBOJIOpOIHAs, HOJOBOJOponaHas. ['amorenunpl. KadecTBeHHblE peakIMM Ha TaJlOT€HUI-UOHBI.
[IpumeHeHne coeMHEHUN rajJoreHoB U X OMOJIOrHYecKas poJib.

Obmas xapakrtepuctuka »sneMeHToB VIA-rpynmel. Cepa B mpupojge U €€ MOJIyuyeHHE.
AnnoTtponHbie MOIU(MUKALIUY CEPbl U UX CBOMCTBA. XUMHYECKHE CBONCTBA CEPhI U €€ MPUMEHEHHE.

CepoBoJIOpO/: CTpPOEHHE MOJEKYNbI, (U3NYECKHE M XUMHYECKHE CBOWCTBA, IOJIyd€HUE U
3HaueHue. CepoBogopoanas kuciota. Cynbdusl u ux 3HaueHue. JIroMuHODOPBI.

Oxkcwun cepsi (1V), ceparcras kuciora, cyiashuTel. KauecTBeHHas peakius Ha Cyab(QHUT-HOH.

Oxcup cepsl (VI1), cepras kucnora, cynbdarel. Kpucramnoruaparel. KauectBenHas peakuus Ha
cynb(aT-uoH.

CepnHast kucnoTa - CHJIBHBIM 3nekTponuT. CBoHCTBa pa30aBICHHON CEPHON KHUCIOTHI, Kak
TUMAYHOW KHUCIIOTHI: B3aUMOJCHCTBHE C METaUIaMH, OCHOBHBIMU U aM(OTEpHBIMH OKCHIAMH,
OCHOBaHUSMHU U aM(POTEPHBIMU TUAPOKCUIAMU, colisiMu. KadecTBeHHast peakius Ha cylb(ar-HoH.

OOmass xapaktepucTuka o3yieMeHTOB VA-rpynmnbl. A30T, CTpOEHHE aTOMa U  MOJEKYJIbI.
du3nyecKkre U XMMHUYECKHUEe CBOMCTBA M MPUMEHEHHE a30Ta. A30T B IPUPOJIE U €ro OMOJIOTHYecKas poJib.

AMMUaK, CTpoeHHE MOJIEKYIbl U (PU3UYECKHE CBOMCTBA. AMMHAauHas BOJA, HAIIATHIPHBIN CIUPT,
rupaT amMMuaka. JIOHOPHO  -akIeNTOpPHBIM  MEXaHM3M  O00pa3oBaHHs KaTHOHAa  aMMOHWUS.
BoccranoButenbHbie cBoiicTBa ammuaka. Conu aMMOHHMS U UX puMeHeHue. KauecTBeHHast peakiusi Ha
KaTHOH aMMOHHSL.

Oxcuapl a3oTa: HeEcoJaeoOpas3yrolIue W KUCIOTHBIE. A30THUCTas KHCIOTa M HUTPUTHL. A30THas
KHUCJIOTa, €€ TOJIyueHue U cBoicTea. Hurpartsl.

®ochop, crpoenune aroma u amiorponus. Dochunsl. Dochun. Oxcun docdopa(V) wu
oprodochopnas kucnora. Pocharer. DochopHbie yanoOpeHus. NHCEKTUITUIBL.

OOmas xapaKTepuCTHKa AMeMEeHTOB [V A-rpynmnbl: 0COOEHHOCTH CTPOEHHUS aTOMOB, MPOCTHIX
BEILIECTB M COEMHEHUN B 3aBUCMMOCTH OT IOJIOKEHUs 1eMeHToB B [lepuoanueckoii cucreme. Yriepoa.



Annotporaeie  Moaudukarmu: anma3, rpadur. AmopdHBII yraepogq ©  ero copra:  caxa,
aKTUBUPOBAHHBIM  yroib. Ancopbumsa. XuMudeckue CBOHCTBa yriepoja. Kokcoxumuyeckoe
MIPOU3BOJICTBO U €ro mpoaykius. Kapoump.

Oxcun yriepona(ll): ctpoenue Mosekyinsl, mosydeHue u ero cBoiictBa. Oxcua yriepoma(lV):
CTPOEHHE MOJIEKYINbI, MOJIY4YEHHE U €ro CBOMCTBA. YrojpHass kucioTa. ColM yrojIbHOM KHUCIOTHI:
KapOOHATHI U TUAPOKapOOHATHl. TexHn4ecKas U MUIIeBast coa.

Heopranuueckue u OpraHudyeckue BELIECTBA. YIVIEBOAOPOJbl. XHUMHUYECKOE CTPOCHHUE
OpraHMYECKUX BEIIECTB, KaK MMOPSI0OK COETUHEHHUS ATOMOB B MOJIEKYJIE 110 BaJIEHTHOCTH.

Mertan, 3TaH, Kak MNpeAesibHbIE YIJIEBOJOPOAbl. ODTWIEH M alleTUJIEH, KaK HeIpe/ieibHble
(HeHachIIIeHHbIE) YIiIeBOA0pobl. ['opeHue yrieBoopooB. KauecTBeHHbIE peakiMy Ha HENpeAeIbHbIE
COETMHEHMUSI.

OTUJIOBBIM CIUPT, €T0 MOJy4YeHue, NpUMEeHeHHe U (pu3uosiornueckoe aeiicTBue. TpéxaTroMHBIN
cnupT raunepuH. KauecTBeHHass peakiysi HA MHOTOATOMHBIE CIHUPTHI. YKCYCHasi - MPEACTaBUTEINb
KJ1acca KapOOHOBBIX KUCIIOT.

Kpemnunii, ctpoenue ero atoma u cBoiictBa. Kpemuuit B mpupoze. Cununuasl u cunad. Okcug
kpemHus(1Y). KpemuueBast kucnora u e€ Coiu.

[IpousBoicTBO cTekia u neMenTa. [lpoaykius cuiMkaTHONW IPOMBIIIUIEHHOCTH: ONTUYECKOE
BOJIOKHO, KepaMuKa, papdop, pasHc.

OnTHyeckoe BOJOKHO.

Hemerannel B npupoge. dpakunoHHas MmeperoHka KHAKOrO BO3AyXa Kak CIOcOo0 MOJydeHHUs
KHCII0po/1a, a30Ta, aprosa. [Tlomyuenue dpocdopa, kpemHus, xiopa, Hoaa. DIEKTPOIU3 PaCTBOPOB.

[Tonyuenue cepHOM KUCIOTHI: CBIPbE, XUMU3M, TEXHOJOTUYECKAsT CXeMa, METO/I KUIISALIEro Cosl,
MIPUHIIMITEI  TETIJIOOOMEHa, MPOTHBOTOKAa W IHMpKYsiuu. Oneym. [Ipom3BoncTBO aMMmuaka: ChIPBE,
XUMH3M, TEXHOJIOTUYECKAs CXeMa.

JdeMoHcTpanuu

Komneknyst HeMeTanios.

Mogenu KpUCTAIIIMYECKUX PEIIETOK HEMETAJUIOB: aTOMHBIE M MOJIEKYJISIPHBIE.
O30HATOp ¥ MPUHIIMIIEI €70 PaOOTHI.

['openune HeMeTaIoOB - MPOCTHIX BEIIECTB: cepbl, pocdopa, IPEeBECHOTO YIIIS.
OO0pa31bl TajJoreHoB - IPOCTHIX BEIIECTB.

BsauMonelicTBrEe TaJIOr€HOB ¢ METALJIAMHU.

BriTecHenue xiiopa 6poMoM UM oJ1a U3 pacTBOPOB MX COJIEH

e Koiekius npupoaHbIX COEIUHEHUH XJ10pa.

e BsaumopeicTBUE Cepbl ¢ METALIAMHU.

e ['opeHue cepbl B KHUCIOPOJE

e Komnexuus cynbPuIHbIX pya.

KauectBennas peakuus Ha cyabGuA-UOH

ObecrBeunBaHNE OKPALICHHBIX TKAHEH U [[BETOB CEPHUCTHIM T'a30M.
B3aunmMoielicTBre KOHLIGHTPUPOBAHHOM CEPHOM KUCIOTHI C MEABIO.
OOyrnuBaHue OPraHNMYECKUX BEIIECTB KOHIIECHTPUPOBAHHOM CEpHON KHCIOTOM.
Juarpamma «CocTaB BO3ayXan.

BuneodparmenTs u cnaiasl «l[Ituasu 6a3ape».

[Tonyuenue, coOupanue u pacro3HaBaHUE aMMHAKA.

Pa3noxxenne 6uxpoMara aMMOHHUS.

B3anmonencTBie KOHLEHTPUPOBAHHOM a30THOW KUCIIOTBI C MEZBIO.

I'openune yepHOro nmopoxa

Pa3nosxeHnue HUTpaTa Kajausi U TOPEHUE IPEBECHOTO YrojibKa B HEM

OO6pa3s1bpl IpUPOAHBIX coeUMHEHUH (ocdopa.

I'openue ocdopa Ha BO3ayXe U B KUCIOPOJIE.

[Tomy4yenue 6enoro ¢pocdopa u UCTIBITAHUE €TI0 CBONUCTB

Komnekuust «O6pa3iibl IpUpOTHBIX COSAMHEHUN YTIIepOoIa



e [loprper H. JI. 3enunckoro. Ilormomenne akTUBUPOBAHHBIM YIJIEM PAacCTBOPEHHBIX BEIIECTB
WJIY Ta30B.

YeTpoicTBO MPOTUBOTA3A.

Mogenu MOEKyJl METaHa, 3TaHa, ITWICHA U alleTUJICHA.

B3aumonelicTBue 3TuneHa ¢ OpoMHON BOAOM U pacTBOPOM II€pMaHIaHaTa Kajus.
OOu1re XuMUYeCKre CBOMCTBA KUCIIOT HA IPUMEPE YKCYCHOW KUCIIOTHI.
KauectBenHas peakuus Ha MHOTOATOMHBIE CIIMPTHI.

Komnexmus «O0pa3upl IpUpOAHBIX COSANHEHHI KPEMHUS.

Kosnexknus crexna, KepaMMKH, HEMEHTA U U3JIEIIUN U3 HUX.

Kosnexnus npoaykuuy CUIIMKaTHOW IPOMBIIITIEHHOCTH.

BuneodparmenTs u ciaiiasl «[Ipou3BOICTBO CTEKIIA U IIEMECHTAY.

Komnexuus «IIpupoiHpie cCOeMHEHNS HEMETAIIOBY.

BuneogparmenTs! u crnaiifpl «PpakimoHHas IEPETOHKA KUJIKOTO BO3IyXa»
Buneodparmentet u  cmaigsl  «llomydenue Bogoposa, KHCIOpPOJa U TaJOTEHOB
ANIEKTPOJIUTUYECKUM CIIOCOOOM.

Mopenu anmapaToB AJIs IPOU3BOJACTBA CEPHOM KUCIIOTHI.

Mopenp KUIsmero ciosl.

Mopenb KOJIOHHBI CHHTE3a aMMHAKa.

BuneodparmenTst u crnaiiapl «I[Ipon3BoicTBO CEpHOM KMCTOTHI».
BuneogparmenTs! u cnaiiast «I[Ipor3BoacTBO aMMHaKay.

Komnexkuust «Coipb€ /U1 MOJTy4eHUSI CEPHOM KUCIOTHI».

JlaGopaTopHbie ONBITHI

32. Pacrnio3HaBaHHe TAIOTCHAI-HOHOB.

33. KauecTBeHHBIE PEaKIIUK Ha CyIb(aT-HOHBI.

34. KauecTBeHHas peakuus Ha KATHOH AMMOHMSI.

35. Xumuyeckue CBOMCTBA a30THOM KUCIIOTHI, KaK JIICKTPOJIMTA.

36. KauecTBeHHbIe peakuuy Ha Gpocdar-HoH.

37. IMony4eHue u CBOMCTBA YTOJIBHOM KUCIIOTHI.

38. IIpomyckanue yrieKHcIoro ra3a 4epe3 pacTBOp CHIIMKATA HATPHs

IIpakTHyeckue padoTbl

2. U3yueHune CBOMCTB COJITHOM KHCIIOTEL

3. U3yueHne CBOMCTB CEPHOM KUCIIOTHI.

4. TlonyyeHre aMMUaKa ¥ U3y4eHHE €ro CBOMCTB.

5. Tloay4eHue yrieKuciaoro ra3a u M3y4eHUe ero CBOUCTB.

MeTajuibl 1 MX COeAMHEHUS

[Tomoxenne meramnoB B Ilepuoauueckoin cucreme xumuueckux anemeHtoB [, M. Menaeneesa,
CTPOCHUE HX AaTOMOB M KPHUCTAUIOB. MeTamuueckas CBSI3b W METAINIAYECKAs KPUCTAITAYECKAs
pemérka. Ou3nueckrue CBOWCTBA METAIIOB: AIIEKTPO- U TEIJIONPOBOJHOCTh, OTPAXKAIOIIAsl CIIOCOOHOCTb,
M1aCTUYHOCTh. CIIJIaBbl YEPHBIE U IIBETHBIE.

MeTtanibl Kak BOCCTAHOBUTENH. DIEKTPOXUMHUYECKHUI psiJ HanpshkeHud. B3zanMoneiicTBue MeTaioB ¢
HEMeTaulaMH1, OKCUIaMH, KUCJIOTaMH, COJIAMU. AJTIOMUHOTEPMHUSIL.

CrtpoeHre aTOMOB U MPOCTHIX BEUIECTB IIETOYHBIX METAIJIOB. 3aBUCUMOCTh (DU3MUECKUX U XUMHYECKHUX
CBOMCTB IIEJOYHBIX METAJVIOB OT 3apsJioB sfaep MX aromMoB. OKCHABI M THAPOKCHUIBI IIEIOYHBIX
METAJUIOB, WX I[IOJIyYCHHUE, CBOWCTBA, IMpPUMEHEHUE. BaxkHeWline COJIM IIEIOYHBIX METAIOB, HX
3HAYEHUE B )KUBOU U HE)KMBOM IIPUPOJIE U B )KU3HU YEIIOBEKA.



CrpoeHre aTOMOB M TPOCTHIX BEIIECTB MICIOYHO3EMETbHBIX METAIJIOB. 3aBUCUMOCTDh (PU3UYECKHX U
XUMHUYECKUX CBOMCTB IMICJIOYHO3EMEIbHBIX METAJUIOB OT 3apsloB sjaep HUX artoMoB. OKcHAbl U
TUAPOKCHU/IBI IIEI0YHO3EMENBHBIX METAIOB, WX IOJyd€HHE, CBOWCTBA M TNpUMEHEeHHe. BaxHeilmine
COJIM MIENIOYHO - 3€MENBHBIX METAJIOB, MX 3HAYEHUE B MPUPOJC U KHU3HU deloBeka. KapOoHaTwl u
TUAPOKAPOOHATHI KAJTBITHS.
JKéctkocTh BOABI: BpeMeHHast ¥ MocTosiHHas. CrocoObl ycTpaHeHUs] BPeMEHHOU KECTKOCTH. CrocoOb
YCTpaHEHHUs] MOCTOSTHHOW KEcTKOCTU. Monuthl. CoeIMHEHMs] AIIOMUHUS B TPUPOJEC. XHUMUUYECKUE
cBoiicTBa anmoMuHUSA. OCOOEHHOCTH OKCHJA U THAPOKCUIA ATIOMUHHS KaK aM(pOTEpPHBIX COEAUHEHUM.
Bakneiiime con aroMuHus (XIopu, cyiabdar).
OcobenHocTr CTpoeHHsI aroma enes3a. JKeme3o B mpupojne. Baxkueimue pynsl xene3a. OKCHIBI U
ruapokcuabl xene3a(ll) u xeneza(lll). Comu xeneza(ll) u xxeneza(lll). OOHapyxeHrne HOHOB KaTHOHOB
JKeJle3a B pacTBOpe. 3HAUEHHUE COEIMHEHUI JKeesa.
Koppo3sust xumudeckast ¥ 37€KTpOXUMHUUYECKasl. 3aliuTa METAJJIOB OT KOPPO3UU. MeTallibl B IPUPOJE: B
cBOOOJIHOM BHJe U B Bujie coenuHenuil. [lonarue o meramnypruu. U€pHas M I[BETHAs METAJLTyprusl.
[MupomeTamnyprus, TUAPOMETAIUTYPrUs, >JeKTpoMeTamutyprus. Jlomennsiii mporecc. IlepepaboTka
YyryHa B CTajlb. DJIEKTPOJIN3 PACILIaBOB.
JdeMoHcTpanuu
* BzaumopelicTBue HaTpus, JTUTHS U KaJIbLHS C BOJOM.
* T['openue HATpHs, MAarHUs U JKeJIe3a B KUCIOPO/IE.
* Bcnblmka TEpMHTHON CMECH.
*  BzaumopelcTBHE CMECH MOPOIIKOB CEPBI U KeJe3a, IMHKA U CEPHI.
* BsanmojieiiCTBHE aTIOMHUHUS C KHCIOTaAMH, IIEJI0YaMH U BOJOM.
* BsauMmopeiicTBue kKere3a U MeIH C XJIOPOM.
. B3anmopeiictBue Meau € KOHIEHTPUPOBAHHOW CEPHOM KHUCJIOTOM M a30THOM KHCIOTOM
(pa36aBIeHHON U KOHIICHTPHUPOBAHHOM ).
* Okpacka IIaMEeHU COEIMHEHUSIMU IIEJIOYHBIX METAJIOB.
* Okpacka IIaMEeHH COEIMHEHUAMHU IIETOYHO3EMENbHBIX METAILJIOB .
e T amreHue U3BECTH BOJIOU.
. [Tonydenue xKECTKOM BOJbI B3AMMOJAEHCTBUEM YIIIEKUCIIOTO Ta3a C U3BECTKOBOU BOJIOM.
* VYcrpaneHue BpeMEHHOM )XKECTKOCTH KUTITYEHUEM U JOOABKOM COIBI.
* VYcTpaHeHHE TOCTOSTHHOM KECTKOCTH JOOABKOM COJIBI.
*  VoOHUTHI ¥ MPUHIINIT UX ACUCTBUSA (BUIACOPPATMEHT).
* Komnekuus NpupoIHbIX COEIUHEHUN aTFOMUHUS.
*  Bugeodparments! u cnaiiapl «OKCU aTIOMUHUS U €r0 MOTUBUKALIUN.
. [Tonyuenue ampoTepHOro rUAPOKCUIA aTIOMUHUS U HCCIIEOBAHNE €r0 CBOUCTB.
*  Komnekuus «XuMHUYECKHE HCTOYHUKH TOKA».
. Pe3ynbrarhl AIMTENBHOTO SKCIEPUMEHTA MO M3YYEHHIO KOPPO3HM CTAIBHBIX U3IEIUNA B
3aBUCHUMOCTH OT YCJIIOBHI POLECCOB.
* Boccranonenue meau u3 okcuaa meau(ll) Bogopomgom.
*  BuneodparmenTs! u ciaiipl «I [pon3BOACTBO UyryHa U CTATIN.
*  BuneodparMenTs! u ciaiisl «/3aenus u3 yyryHa u ctaim.
*  BuaeodparmenTs! u ciaiipsl «I [pou3BOACTBO ATIOMUHHUSD.
JlabopaTopHbIe ONBITHI
39. BsaumoeiicTBre xesesa ¢ pactBopoM cyiabhara meau(ll).
40.TTonyyeHne U3BECTKOBOM BOJIBI U OIIBITHI C HEM.
41.Tlonyuenne ruapokcunos xeneza(ll) u (111).
42.KauecTBEHHBIE PEAKIIUH HA KATHOHBI JKeJIe3a
IIpakTnuyeckune padoTsl
6. TlosnyueHue 5KECTKON BOJIBI M CLIOCOOBI €€ YCTPAHEHUS.
7. PelieHne SKCIEPUMEHTAIBHBIX 3a1a4 110 TeMe «MeTaiby».



Xumus 1 OKpy:Kawumas cpeaa

Crpoenne 3emim: sSApo, MaHTHA, 3€MHas KOpa, MX XUMUYeckuid cocrtaB. Jlutocdepa m eé
XUMUYeCcKui coctaB. Munepansl. Pynel. Ocagounsie nopoabl. [lone3nsie nckomnaembie. XUMUYECKUH
coctaB ruipocdepsl. XUMUYIECKHI cOCTaB aTMOCHEPHI.

VICTOYHMKH XMMHYECKOTO 3arpsi3HEHHs] OKpYyKarolle cpenpl. 1 7100aabpHbIE 3KOIOTHYECKHe MpoOIeMbl
4eJl0BEYEeCTBA: IMAPHUKOBBIM A(P(EeKT, KUCIOTHBIE [OXKIU, O30HOBBIE JbIPbl. MexayHapoaHOe
COTPYJHHYECTBO B O0JIACTH OXpaHbl OKPYXKAIOLIEH Cpelbl OT XMMMUYECKOTO 3arpsi3HeHUs. «3enéHast
XUMUS.
JdeMoHcTpanuu

*  Buneodparments! u cnaiiapl «CtpoeHne 3eMian U €€ XUMUYECKUN COCTaB.

¢ Kouiekuus MUHEpaIoOB U TOPHBIX ITOPOI.

*  Komnekuus «Pyabl METaIOBY.

BuneodparmenTs! u crnaiifpl «['1obanbHble 5K0I0rMUECKUE TPOOIEMbI YETOBEYECTBAY.
JlabopaTopHbie ONbITHI
43. V3yuenue rpanuTa.

O000meHne 3HAHUI MO XMMHUM 32 KYPC OCHOBHOM IIKOJIBI.

IMoaroroBka k OCHOBHOMY roCcy1apCTBEHHOMY IK3aMeHY

Ctpoenue aTomMa B COOTBETCTBHH C MOJIOKEHUEM XUMHUYECKOTO eMeHTa B [lepronnueckoit cucreme.
CtpoeHue BelmecTBa: XHUMHUYECKas CBSI3b W KPUCTAUIMYECKHE PEMIETKH. 3aBHCHMOCTh CBOWMCTB
00pa30BaHHBIX JJIEMEHTAMHU IIPOCTHIX BEMIECTB (METAUIOB, HEMETAJJIOB, OJaropoJHBIX Tra30B) OT
MOJIOXKEHUS AmeMeHTOB B [lepuoamdeckoit cucreme. THUITONOTHST HEOPTAHUYIECKUX BEIIECTB, JIETICHUE MX
Ha KJacchl ¥ rpymibl. [IpeacraBurenm.
[Ipu3Haku © yCIOBHUS TPOTEKAHUS XUMHUYECKUX pEaKIUh. THUMOJOrus XUMHYECKHUX PEaKIUi Mo
pa3IMYHbIM OCHOBaHMSIM. Peakiyu noHHOro o6MeHa. OKUCIUTENbHO-BOCCTAHOBUTEIbHBIC PEAKIIHH.
XWMHYECKHE CBOWCTBA MPOCTHIX BEIIECTB. XapaKTEpHbIE XWMHYECKHE CBOWCTBA COJICOOPA3YIOIINX
OKCHJIOB, THIPOKCUIOB (OCHOBAHUM, KUCIIOT ¥ aM(POTEPHBIX THIAPOKCHJIOB), COJICH.

Tunbl ypoKOB:
Ypok u3ydeHusi HOBOro Marepuaia
YpoK COBEpIICHCTBOBAHUS 3HAHUM, YMEHHUH, HABBIKOB (METanpeIMETHBIX yMeHui, Y'Y 1)
Ypok 06001IeHHS ¥ CHCTEeMaTH3alUH
YPOK KOHTPOJIS U KOPPEKIIHH
KomOuaMpoBaHHBIN yPOK
Knaccudukanus (mpuMepHas) HETPaIUIIUOHHBIX YPOKOB:

oo PE

1. VYpoku, oTpaxkarolue COBPEMEHHBbIE OOIIECTBEHHbIE TEHACHLUUU: YPOK-AUCIYT, YPOK —
OOLIECTBEHHBIN CMOTp 3HAHU, YPOK C IPUMEHEHUEM KOMITbIOTEPOB.

2. YpOKHU C HCIOJIb30BAHUEM HTPOBBIX CUTYyallMi: YPOK-pOJeBas Urpa, ypok-Tpecc-KOH(pepeHIus,
ypok-KBH, ypok-myreriectBue, ypok-ayKIIMOH, yPOK-TeaTpaIn30BaHHOE MPEACTABICHUE U T. .

3. Ypoku TBOpHYECTBA: YPOK-BBIMYCK '"»KMBON TraseThl", YpOK H300peTaTesbcTBa, KOMILIEKCHO-
TBOPUYECKUHN YPOK.

4. Tpa,[[I/II_II/IOHHBIC YPOKHN € HOBBIMHU AaCIICKTAMH: YPOK-JICKIUA, YPOK-CEMUHADP, YPOK-3KCKYpPCHUA,
ypOK'KOH(I)epeHI_II/IH, YPOK-KOHCYJIbTAllUA, 3a4€THO-TEMATUYECKUI YPOK WM K€ YPOK-HAYYHOC
3aCcCaaHuc 110 onpeﬂeneHHoﬁ TEMCE.



TemaTnuyeckoe JIaHMpoBaHue y4eOHOro npeamera (8 kiacc)

Kommuecto | U3 HuX  Koim-BO  4acos, | I[Ipumeuanue
Ne 4acOB  Ha | OTBEJCHHBIX HA IIPAKTUYECKYIO
n/m Haspartie pasera M3Yy4CHHUEC 4aCTh U KOHTPOJIb
paszena KOHTPOJIbHBIX | IPAKTUYECKUX
pabot paboT
1 | Hagameepie moustus w | 20 1 2 -yCTaHOBJICHUE JJOBEPUTEIH
3aKOHbBI XUMHUHU HBIX OTHOILIEHUN MEXY Y4
2 | Baxueiimme 18 1 3 UTEJIEM U €r0 YUYEHUKaMHU, C
IIPEACTABUTENN MOCOOCTBYIOUIUX [TO3UTUBH
HEOPraHMYECKUX BEIECTB. OMY BOCHPUSATHUIO yYalllUMU
KosmuectBennsie csl TpeboBaHMM U IPOCKO yu
OTHOIIEHHUSI B XUMHH UTEJIS, TPUBJICYEHUIO UX BH
3 | OcHOBHEBIE kjaccesl | 11 1 1 UMaHus K o0CyKJaeMoi Ha
HEOPraHUYECKUX ypoke uHpopMaluu, akTUBU
COeqUHEHUN 3allMH UX II03HaBaTEILHON [T
4 [lepuoavueckuii 3akoH ® | 8 - - €ATEIIbHOCTH,
Ilepnoanueckas  cucrema
XUMHUYECKUX 3JieMeHTOB [l -no0YyX/IeHNE IKOJIbHUKOB
N. MeHnneneeBa u CTpoeHHE coOmroaaTh Ha ypoke o01ien
aToma PHUHSTBIE HOPMBI TOBEACHUS
5 | Xumnueckas cBs3b. | 11 1 - , TIpaBuJia OOIIEHHS CO CTap
OxkuciIuTEnEHO - IIMMH U CBEPCTHUKAMHU, TIPU
BOCCTaHOBHTEJIbHbIE HIUIBI Y4eOHON JUCIMITINH
peaxiuu bl U CAMOOPraHU3aLNN;

-IIpUBJICYCHNE BHUMAHUS I
KOJIbHHKOB K IIECHHOCTHOMY
aCTIEKTy M3y4aeMbIX Ha Ypo
Kax SIBJICHHUH, OpraHnu3aIis
uX paboThI ¢ MOTy4aeMoil H
a YpOKe COMAIbHO 3HAYUM
ol mH(popMaIel — MHULIUH
poBaHHE ee 00CYKACHUs, B
BICKA3bIBAHUS YYAIIIMHCS C
BOET0 MHEHHS IO €€ TIOBOJLY
, BEIpaOOTKHM CBOETO K HEl 0
THOIICHUS,;

-HCIOJIb30BaHNUE BOCIIUTATE
JBHBIX BO3MOXHOCTEH coJie
pKaHHS y4eOHOTO MPeaMET
a yepe3 JEMOHCTPALHIO 1T
SIM IIPUMEPOB OTBETCTBEHHO
ro, FPayKAaHCKOTO MOBE/IEH
s, IPOSIBJICHUS YETIOBEKOI
100151 1 10OpOCEPIEUHOCTH,
yepe3 MoJ00p COOTBETCTBY
IOIIMX TEKCTOB JIJIsl YTEHUS,
3aj1ay sl pelieHus, npooine
MHBIX CUTYaIMH U1 00Cyxk
JICHUs B KJIacce;




-[IPUMEHEHHUE HAa YPOKE UHT
epakTUBHBIX (popM pabOTHI
YUYalIUXCs: UHTEUIEKTYallbH
BIX UT'P, CTUMYJIHPYIOIIUX T
03HABaTEJIbHYI0 MOTHBALUIO
IIKOJIbHUKOB; TUIAKTUYECK
00 Tearpa, i€ OJIy4YEHHBI
€ Ha ypOKe 3HaHusl OObIrPbIB
al0TCs B TeaTpajbHBIX 10CTA
HOBKaXx; IUCKYCCHM, KOTOPbI
€ JIa0T y4yalluMcs BO3MOXKH
OCTb IPHOOPECTH OIBIT BE
€HUs] KOHCTPYKTUBHOIO Jia
JI0Ta; TPYIIOBON PabOTHI U
1 paboThI B apax, KOTOpbIE
y4aT IIKOJbHUKOB KOMaHIH
ot paboTe U B3aUMO/ICHCTB
UIO C IPYTUMU JETbMU;

-BKJIFOUEHUE B YPOK HUTPOBBI
X TIPOLIETyp, KOTOPHIE TTIOMO
raroT MoJIepKaTh MOTHBAIT
W10 JIETEN K MOJYYCHHIO 3Ha
HHH, HATQKUBAHUIO TTO3UTH
BHBIX MEXJIMYHOCTHBIX OTH
OIIICHHH B KJIacce, ITIOMOTalo
T YCTaHOBJICHUIO JOOPOKET
aTebHOW aTMocdephl BO BP
eMsl YpOKa;

-opranu3anus medcrpa MOT
WBHPOBAHHBIX U 3PYIUPOBA
HHBIX YYaIlllUXCs HaJ X HEY
CIIEBAIOIIMMH OTHOKJIACCHHU
KaMH, JAIOIIEro IIKOJbHUKA
M COLIMAJILHO 3HAYHMMBIH OI
BIT COTPYIHUYECTBA U B3aU
MHOH ITIOMOIIHA

-MHUOHUHUPOBAHUC U ITOAICP
JKKa HpOGKTHOﬁ H UCCJICO0B
aTeabCKOM JACATCIIBHOCTH 11T
KOJIbHUKOB B paMKax pcajik
3allul UM UHAUBUAYAJIbHBI
X U T'pyHIIOBBIX UCCIICA0BAT
CJIbCKUX IPOCKTOB (TBOp‘IeC
KuUX, COIMAaJIbHO 3HAYHNMBIX,
HAaYYHO-HCCICA0BATCIIbCKUX

).




TemaTnueckoe IVIaHNpPOBaHue yueOHoro npeamera (9 kaace)

Komnuec | U3 Hux kos-BO 4acos, | [Ipumeuanue
TBO OTBE/IEHHBIX Ha
he HazBanwue pasnena 4acoB Ha | MPAaKTUYECKYIO YacThb U
w/m U3Y4YEHU | KOHTPOJIb
e KOHTpPOJIb | IIpaKTH4eC
paszena | HeIX paboT | KHX padoT
1 | [loBrOopenue u 0600menue | 5 - - -YCTaHOBJIEHUE JIOBEPUTEIbHBIX OTH
CBEICHUH 10 Kypcy 8 OILLIEHUM MEXJy YIUTEIIEM U €T0 y4e
KJ1acca. XMMHYECKUE HUKaMH, CLIOCOOCTBYIOIIMX TTO3UTUB
peakuuu HOMY BOCHPHUSTHIO YUAIIUMHUCS TPeO
OBaHMU M MPOCHO yUUTEIIs, IPUBIICH
2 | XUMHYECKUE PEaKINH B 10 1 1 €HHIO UX BHIMaHUS K 00CyKIaeMoit
pacTBopax Ha ypoke HH(OopMaIK, aKTUBU3AIH
3 Hemeramnsr 1 nx 25 1 4 1 UX II03HABaTEILHOM JICSITCIIFHOCTH,
COEJIMHEHUS
4 | Merausl 1 ux coequuenus | 17 1 2 -Mo0YKIeHHE IKOJBHUKOB COOIII01a
5 XUMUSI U OKpYy Karomias 2 - - Th Ha YPOKE O6HIerI/IH5[TBI€ HOPMBI
cpena MOBEJICHUsI, TTpaBuyIa OOIIEHUs CO CT
6 | O606IEH e 3HAHMI O 7 1 - aplIMMU U CBEPCTHUKAMHU, IPUHIIUT

XUMHH 32 KypC OCHOBHOM
mkoiasl. [ToaroroBka xk OI'D

bl Y4€OHOU TUCIUTIITUHBI K CaMOOpra
HU3AIHH,

-TIPUBJICYCHUE BHUMAHUS IIKOJIbHHUK
OB K LIEHHOCTHOMY acCIIeKTY U3y4aeM
BIX Ha YPOKAaX SIBJICHU, OpraHu3alu
s ©X PabOTHI C MOJTydaeMOi Ha ypOKe
COIMAIBLHO 3HAYMMOU HH(pOpMAITHEH
— UHULMUPOBAHUE €€ 00CYKIeHUs, B
BICKa3bIBAaHUS YUALIUMUCS CBOETO M
HEHUS TI0 ee TIOBOAY, BRIPAOOTKU CBO
€ro K Hel OTHOILIEHUS;
-HCII0JIb30BaHNE BOCIIUTATENIbHBIX BO
3MOXHOCTEHN CoJiepKaHusl y4eOHOTO
npeaMeTa yepe3 AeMOHCTPALUIO IET
SIM IIPUMEPOB OTBETCTBEHHOTO, IPAK
JTAHCKOTO TIOBEJICHUS, IPOSIBICHUS Y
€JI0BEKOJII00HS ¥ TOOPOCepIeYHOCTH
, uepe3 mo00p COOTBETCTBYIOIIUX T
€KCTOB JJIsl UTE€HUs, 3aJ1a4 JJIs peliie
HUS, TPOOJIEMHBIX CUTYaLIU IS 00C
YXKJICHUS B KJIacce;

-IIpUMEHEHNE Ha YPOKE UHTEPAKTHBH
bIX opM pabOTHI yHAITUXCSI: HHTEILT
EKTYaJIbHBIX UTP, CTUMYIIUPYIOIIUX
MO3HABATENIbHYI0 MOTHUBAIIUIO [ITKOJTh
HUKOB; JUJIAaKTUYECKOTO TeaTpa, e
MOJIy4YeHHBIEC HA YPOKE 3HAHHS 0OBIT
PBIBAIOTCS B T€ATPAbHBIX TOCTAHOB
Kax; IMCKYCCHUH, KOTOPbIE JAI0T yua
IIMMCS] BO3MOXHOCTh TPHOOPECTH O
IBIT BEJICHUS] KOHCTPYKTUBHOTO JIHa




Jora; TPYNIoOBON paboOThl MK PabOT
bl B I1apax, KOTOPBIC y4YaT MIKOJIbHUK
OB KOMaH/IHO# paboTe 1 B3anMOIenc
TBUIO C JIPYTUMH JICTHMH;

-BKJIFOYEHHE B YPOK UTPOBBIX IIPOLIE
Jyp, KOTOPBIEC IIOMOTAKOT MOIJIEPHKAT
b MOTHBALHUIO JETEN K MOJYYECHUIO 3
HaHWH, HAJTa)KUBAHUIO MO3UTUBHBIX

MEKJIMYHOCTHBIX OTHOIIIEHUH B KJ1ac
ce, MOMOTAI0T YCTAHOBJICHHUIO J0OPO
KenareapbHoU atMochepsl BO BpeMst

ypoKa;

-opranu3zanus medcrBa MOTUBUPOBA
HHBIX U 3PYJUPOBAHHBIX YUAIIHXCS
HaJl UX HEYCIIEBAIOIIUMU OJHOKJIIACC
HUKaMH, JTAIONIEeT0 IIKOJIBHUKAM COIT
WaJIbHO 3HAYUMBII OIIBIT COTPYIHUYE
CTBa ¥ B3aNMHOI IOMOIIHA

-MHUIIUUPOBAHKE U TTOJICPIKKA ITPOE
KTHOM U UCCJIEI0OBATEIIbCKOM JIesATeN
BHOCTH IIIKOJIBHUKOB B paMKax peajl

M3alliY UMU UHIUBUYATbHBIX U TPY
MIOBBIX HCCIIEA0BATENbCKUX MPOEKT
OB (TBOPUYECKUX, COLIUAIBHO 3HAYUM

BIX, HAYYHO-UCCJIEIOBATEIbCKUX).
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