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[Tporpamma pa3zpaboTana Ha OCHOBE (pelIepaIbHOTO TOCYJapCTBEHHOTO 00pa30BaTEeNbHOIO CTAaHAAPTa OCHO8HO20 00IIero 0Opa3oBanus (npuxkaz MunoopHayku
P® Ne 1897 om «17» oexabps 2010 2.)
Pabouas mporpamma o XuMuu Jiist 8-9 KJ1accoB COCTaBJIeHA Ha OCHOBE:

OcHoBHo# 06pa3oBarenbHoi iporpammbl ' BOY OO ¢.KymnuHo .

denepanbHOr0 TOCYJApCTBEHHOTO OOPa30BaTENFHOTO CTAaHAApPTa OCHOBHOTO OOIIEro 0Opa3oBaHMs, ¢ HM3MEHEHHUSMH, YTBEPXKICHHBIMU IPHUKA30M
MunuctepcTBa o0pa3oBanus U Hayku PD ot 29.12.2014 r. Ne 1644, 3apeructpupoBanabiM B Muntocte P® 06.02.2015 r.;

Astopckoii mporpammel O.C. I'abpuensna, coorBeTcTByomel PeaepansHomy ['ocymapcTBeHHOMY 00pa3oBaTEILHOMY CTaHIAPTY OCHOBHOTO OOIIETO
oOpa3oBaHMs U AoNylIeHHAss MUHUCTEPCTBOM 0OpazoBanus U Hayku Poccuiickoit @eneparn (O.C.I'abpuensn [Iporpamma kypca xumun uist 8-9 Ki1accoB
obmeobpazoBarenbHbIX yupexaennii / O.C.I'abpuensa. — M.: Jlpoda, 2016r.).

XuMus B OCHOBHOM MIKOJIC U3yvaeTcs ¢ 8 Kiracca mo 9 kiacc. O01iee 9Mciio y4eOHbBIX YacoB 3a JiBa roga ooydenust — 136, U3 HUX B
8-9 kimaccax — 2 4 B Heae o (68 gacoB).

IInanupyeMble peAMeTHBIE Pe3YJIbTATHI H3yYeHUs] YUeOHOro npeamera « XuMus»

JlesTebHOCTh 00Pa30BATEIILHOTO YUPEKIICHUS 00IIero 00pa3oBaHus B 00yYEHUH XUMHUH JOJDKHA OBITh HAlpaBJIeHA HA JIOCTHIKCHUE OOYYAIONIMMUCS CIIETYOIIIX
JIMYHOCTHBIX Pe3y/bTaToB:

B IIEHHOCTHO-OPUEHTAIIMOHHON cdepe - YyBCTBO TOPIOCTH 33 POCCHHCKYI0 XMMHUYECKYIO HayKy, T'yMaHW3M, OTHOIICHHE K TPYAYy, IeJIeyCTPEMIICHHOCTS,
CaMOKOHTPOJIb U CAMOOIICHKA;

B TPYJIOBOI cpepe - FTOTOBHOCTh K OCO3HAHHOMY BBIOOpY JasbHENIIEH 00pa30BaTeIbHON TPAaEKTOPHH;

3)B Mo3HaBaTEIbHON (KOTHUTUBHOMN, MHTEIJICKTYAIbHOM) chepe —MOTUBAIUS YUCHUS, YMEHHE YIIPABIATH CBOCH MMO3HABATEIHHOM 1A TETLHOCTBIO.
MeTanpeaMeTHBIMH Pe3yJIbTATAMM OCBOSHHSI BHITYCKHUKAMH OCHOBHOH IIIKOJIBI TPOTPAMMBI 110 XUMHUU SIBIISIOTCS:

RIANICHYE YHVBEPCATHEHBIMI ©CTECTBEHHO-HAYYHBIMH CTIOC00AMH JISSTTRITHHOCTHL HAQIFOTICHIE, MRVIEPCHIE, SKCTIEPHMEHT, YUeOHOS HOCTICTIOBAHNE; TPUMEHEHHUE OCHOBHBIX METOJIOB MTO3HAHUS
(cucTeMHO-UH(DOPMALIMOHHBIN aHAIN3, MOACIMPOBAHUE) JJISl U3YUEHUS Pa3IMYHbIX CTOPOH OKpY KaroIllel IeiCTBUTEIbHOCTH;

HCIOJIb30BAHHUC YHUBCPCAJIIBHBIX CHOC06OB ACATCIIBHOCTU II0 PCHICHHUIO HpO6fI€M U OCHOBHBIX HWHTCIIJICKTYAJIbHBIX onepaunﬁ: HUCIIOJIb30BaHHUE OCHOBHBIX
MHTEJUIEKTYaIbHBIX OIepaluil: popMynupoBaHue runoTes3, aHadu3 U CUHTE3, CpaBHEHHE, 0000IIEeHNEe, CUCTEeMAaTU3allksl, BbISBIEHUE TPUYUHHO-CIIEICTBEHHBIX
CBsI3€M, IIOMCK aHAJIOIOB;

YMCHUEC TCHEPUPOBATH UACU U OIIPCACIIATL CPCACTBA, H€O6XOI[I/IMI)I€ AJIg UX peain3alvu,

YMEHHE ONpeAeNATh e U 3aa4i AeSITeIbHOCTH, BHIOMPATh CPEACTBA PeaU3alliy LEIN U MPUMEHSTh UX Ha MPAKTHKE;

HCIIOJIB30BAHUC PA3JIMYHBIX HCTOYHHUKOB JJI MMOJTYUYCHUA XUMHUYECKOU I/IH(bOpMaHI/II/I.

HpCI[MeTHI:IMI/I pe3yjibTaTaMu OCBOCHH A BbIITY CKHUKAMU OCHOBHOMU IIKOJIBI nporpamMmsl 1O XUMHUU ABJISIFOTCA:

1B mo3HaBaTensHOM cdepe:

- 1aBaThb ONPCACICHUA N3YUCHHBIX TOHSTUN: BCIICCTBO (XI/IMI/I‘IGCKI/Iﬁ OJICMCHT, aTOM, NOH, MOJICKYJIa, KpUCTAIUIMYCCKasd pCIICTKa, BEIICCTBO, IMTPOCTLIC U CIIOKHBIC
BEIIeCTBa, XUMHYecKasi (pOpMyJia, OTHOCUTEIbHAs aTOMHAas Macca, OTHOCUTENbHAsl MOJIEKYJIsipHasl Macca, BaJI€HTHOCTb, OKCHJIbI, KUCIOThI, OCHOBaHHUs, COJH,
amM(OTepHOCTh, UHAUKATOP, IEPUOIUUECKUI 3aKOH, MEPHOANYECKasi CUCTEMa, IepuoanYecKas TabauIa, U30TOMbl, XUMUYECKas CBSI3b, JJIEKTPOOTPULIATEIHHOCTD,
CTETIeHb OKHCIICHHUS, SJICKTPOJIMT); XUMHUYEcKass peakius (XMMHYEeCKOe ypaBHEHHE, T€HeTHYecKash CBS3b, OKUCICHHME, BOCCTAHOBJICHHUE, 3JEKTPOIMTHYECKAs
JUCCOLIMAITUS, CKOPOCTh XUMHUECKON PEaKIIiH);



- hopmynupoBath nepuoandeckuii 3akoH /|.M1.Meneneesa u pacKpbIBaTh €ro CMBICI;
- OIHUCHIBATh JIEMOHCTPAIIMOHHBIE U CAMOCTOSATEIHHO MPOBEICHHBIE YKCIIEPUMEHTHI, UCIIOJIb3Ysl Uil TOTO €CTECTBEHHBIN (PYCCKHM, POAHOMN) S3BIK U SI3BIK
XUMUU;
- ONKACBIBATH U PA3INYaTh NU3yYEHHBIE KJIACChl HEOPTaHMYECKUX COEIMHEHNH, ITPOCTHIE U CII0KHBIE BEIECTBA, XUMUYECKNE PEAKIINH;
- KJaccu(UIMPOBATh U3YUYCHHBIE OOBEKTHI U SIBJICHHUS,
- HaOJIOATH IEMOHCTPUPYEMBIE U CAMOCTOSITENTHHO MPOBOIMMBIE OTIBITHI, XUMUYECKUE PEAKIIMHU, IPOTEKAIOIINE B IPUPOAE U B OBITY;
- JienaTh BBIBOABI M YMO3AKITIOUEHHS W3 HAOIIO/EHWA, M3YYCHHBIX XUMHUYECKHX 3aKOHOMEPHOCTEH, MPOTHO3MPOBATh CBOMCTBA HEM3YyYEHHBIX BEIECTB IO
aQHAJIOTUU CO CBOMCTBAMU U3YUYEHHBIX;
- CTPYKTYypHUPOBATH H3YYECHHBIN MaTepHaT M XUMUICCKYIO HHPOPMAITUIO, IIOTYICHHYIO U3 IPYTHX UCTOIHHKOB;
- MOJIETTUPOBATH CTPOCHUE aTOMOB 3JIEMEHTOB TIEPBOTO - TPETHETO MEPUOIO0B, CTPOCHHE MPOCTEHIITNX MOJICKYJI.
2. B 11eHHOCTHO-OpHEHTAITMOHHOM cdepe:
- QHATM3UPOBATH W OICHUBATH MOCIEIACTBHUS JUIsl OKPYKAIOIIECH Cpeibl OBITOBOM M MTPOU3BOACTBEHHON JEATEILHOCTH YEIOBEKA, CBI3aHHON C TIepepadoTKOM
BEILIECTB;
- Pa3bSICHATH Ha MpuUMepax (MIPUBOIUTH MPUMEPHI, MOATBEPKAAIOIINE) MAaTEPUATLHOE €IMHCTBO M B3aMMOCBSA3h KOMIIOHEHTOB KUBOW M HEKUBOW MPUPOIBI
Y 4eJIOBEKA KaK BaXKHYIO YacTh 3TOT'0 €IUHCTBA;
- CTPOUTH CBOE MOBEJICHUE B COOTBETCTBUU C MPUHIIUTIAMU OEPEKHOTO OTHOIICHUS K TIPUPOJIC.
3.B tpynoBoii chepe:
- IUTAHUPOBATh W MPOBOAUTH XUMHUECKUHN IKCIIEPUMEHT;
- HCIIOJb30BAThH BEILIECTBA B COOTBETCTBUM C MX ITPEAHA3HAYECHUEM U CBOMCTBAMM, OTMCAHHBIMU B MHCTPYKUMSAX MO IPUMEHEHHUIO.
4B cdepe 6e30MacHOCTH KUZHEICATSIBHOCTH:
- OKa3bIBaTh MEPBYIO MOMOIIL IPU OTPABJICHUSIX, OKOTAX UIPYTUX TPABMaX, CBA3aHHBIX C BEIIECTBAMH U JIAOOPATOPHBIM 000PYI0BAHUEM.

BrinyckHuK Hay4uTCst

BI:IHYCKHI/IK MMOJIYYHUT BO3MOKHOCTb HAYYHUTHCA

XapaKTCpPU3oBaTh OCHOBHBIC METOJbI IIO3HAHUA: H8.6JIIOI[CHI/I€,

HU3MEPEHHE, SKCIIEPUMEHT;
OMHCHIBAaTh CBOMCTBA TBEPABIX, KHUAKUX, Ta3000pa3HBIX BEIIECTB,

BBLACIIAA UX CYHICCTBCHHBIC IIPU3HAKU,

PaCKpbIBaATh CMBICII OCHOBHBIX XHUMHUYCCKHUX IMOHATUM  « aToM»,
«MOJICKYJIa», «XUMHUYECKUHN QJICMCHT), «IIPOCTOC BC€IICCTBO»,
«CJIOKHOC BCHICCTBO», «BAJICHTHOCTH», «XHUMHYCCKas PpCaKIUID),

BBIJIBUTATh U TIPOBEPATH SIKCHEPUMEHTAIBHO THIIOTE3bl O XUMUYECKUX
CBOMCTBAaX BEIIECTB HAa OCHOBE MX COCTaBa WU CTPOECHMS, HUX
CIOCOOHOCTH BCTYNaTh B XMMHMYECKHE pPEaKLIMU, O XapakTrepe Hu
MPOAYKTaX PAa3IUYHBIX XUMHUUECKUX PEAKIINI;

XapaKTepu30BaTh BEIIECTBA II0 COCTaBY, CTPOCHHUIO MU CBOMCTBaM,

YCTaHaBJIMBATb MNPUYNHHO-CICACTBCHHLIC CBA3M MCKAY JaHHBIMH

XapaKTCPUCTHKAMH BCIICCTBA,




HCIOJIB3YS 3HAKOBYIO CUCTCMY XUMUU,

PaCKpLIBaATh CMBICJI 3aKOHOB COXpPAaHCHUA MacCChbl BCIICCTB,
MOCTOSTHCTBA COCTaBa, aTOMHO-MOJICKYJISIPHOW TEOPHUH;

pa3nuyaTh XUMUYECKHE U (PU3HUUECKUC SBIICHUS,

Ha3bIBaTb XUMHWYCCKUC DJICMCHTHI,

OTIPEJIENIATH COCTAaB BEUIECTB MO UX (hopMyam;

OTIPENIENIATh BAJICHTHOCTh aTOMa 3JIEMEHTA B COSTNHEHHSIX;

OIIPENIENIATh THIT XUMUYECKUX PEaKIIHIA;

Ha3bIBaTh IIPU3HAKU U YCJIOBUS IPOTEKAHUS XUMUYECKUX PEaKIUM;
BBIABJIATH IPHU3HAKH, CBUACTCIILCTBYIOIINEC O MPOTCKAHNNU XUMHYECKOH
PEaKIMK PU BBITOJHEHHH XUMUYECKOTO OITBITA;

COCTABJISATH (POPMYJIbI OWHAPHBIX COCIUHCHHIA;

COCTAaBJIATh YPABHCHHUA XUMHUYICCKUX peaKHHﬁ;

co0roaTh nmpasuiia 6e30MacHoi paboThI IPH MPOBEAECHUH OIIBITOB;
MOJIB30BATHCS JTAOOPATOPHBIM 000PYIOBAHUEM H TTOCY I0K;

BBIUUCIIATE OTHOCHTEIBHYIO MOJICKYJISIPHYIO M MOJSPHYK) MAacChl
BEIIIECTB;

BBIUUCIIATE MAacCOBYIO OO0 XUMHYECKOTO 3JIEMEHTa Mo (opmyie
COCIMHEHUS;

BBIUUCIIATh KOJIMYECTBO, 00BEM HIIM MAcCy BEIIECTBA MO KOJIHYECTBY,
00bEMy, MaCCe PEarcHTOB HJIH MPOJYKTOB PEaKIUH;

XapakTepu3oBaTh (U3NUYECKUE M XUMHUYECKHE CBOMCTBAa IMPOCTHIX
BEIIECTB: KUCIOPOIa ¥ BOJOPO/IA;

MOJTy4aTh, COOMpaTh KHCIOPO U BOJIOPO/T;

pacnio3HaBaTb OIBITHBIM ITYyTCM Fa3006pa3HBIC BCIIECCTBA: KHCIIOPOL,

COCTABJIAITh MOJIEKYJIAPHBIE W IIOJIHBIE HOHHBIE YPaBHEHMS IIO
COKpAIllCHHBIM HOHHBIM YPaBHEHUSM;
IPOTHO3UPOBATh CHOCOOHOCTH BEIECTBA MPOSBIATH OKUCIUTEIIBHBIE
UM BOCCTAHOBUTEJIBHBIE CBOMCTBA C Y4YETOM CTEIEHEH OKUCICHUSA
JJIEMEHTOB, BXOSIUX B €TI0 COCTAB;
COCTaBIIATh YpaBHEHHUS

peakuuii, COOTBETCTBYIOLIUX

IIOCIC0BATCIIBHOCTH npeBpameHHﬁ HEOPTaHUYCCKUX BCIICCTB

PAa3JIMYHBIX KJIACCOB;

BBLABUT'ATh U IMPOBCPATH SKCIICPUMCHTAJILHO THIIOTE3bI O PE3yJibTaTax

BO3JCHCTBUS  Pa3lNMUyHBIX (HAKTOPOB Ha H3MEHEHHE CKOpPOCTHU
XUMHYECKON PEaKInu;

UCIIONB30BaTh  MPHOOpETEHHBbIE  3HAHWS IS DKOJIOTUYECKU
IPaMOTHOTO MOBEJIEHUS B OKpYKaloLIel cpee;

HUCIIOJIB30BATh HpI/IO6p€T€HHI)Ie KJIFOUYCBBIC KOMIICTCHIIUN HpI/I

BBITIOJTHEHUH TPOEKTOB M Y4eOHO-HCCIIEOBATEIbCKUX 3a7ad 110
M3Y4YEHHIO CBOWCTB, CIIOCOOOB MOMyUEHHUs U pacliO3HABAHUS BEIIIECTB;
OOBEKTUBHO OIICHUBATh MH(DOPMAIMIO O BEIIECTBAX U XMUMHUYECKUX
nporeccax;
KPUTUYECKH  OTHOCHUTBCS K  TICEBIOHAy4YHOW  uWH(pOpMaIuH,
HeZ00POCOBECTHOM pekiaMe B CPeCTBAX MAacCOBOM MH(OPMALINK;
OCO3HaBaTh 3HAYCHHE TEOPETUYECKUX B3HAHUW 1O XUMHUHU JUIsS
MPaKTUYECKON JeATEIbHOCTH YEJIOBEKA;

CO3/aBaTh MOJEIHM M CXEMBbl JUIsl PENICHHS YYeOHBIX |
MO3HABATENbHBIX 3a7la4; IMOHUMAaTh HEOOXOJUMOCTh COOJIIO/IEHUS

npennncaHI/Iﬁ, npeajaraMbiXx B HHCTPYKHOUAX II0 HCIIOJIB30BAHUIO




BOJZIOPOZ;

pacKpbIBaTh CMBICH 3aKOHA ABOTa/IpoO;

pacKkpblBaTh  CMBICJI TOHSATHH  «TerioBoM 3¢h(deKT peakuun»,
«MOJISIPHBIN 00beM»;

XapaKkTepu30BaTh PU3NICCKUE U XUMUUECKHE CBOMCTBA BOIBI;
PaCKpBIBATh CMBICIT TIOHATUS «PACTBOP»;

BBIYHUCIISITH MACCOBYIO JOJII0 PACTBOPEHHOTO BEIIECTBA B PACTBOPE;
MIPUTOTOBJATH  PAacTBOPBl C  ONPEIEICHHOM  MaccOBOW [0yl
PacTBOPEHHOTO BEIIECTBA;

Ha3bIBaTb COCIUMHCHUA N3YUYCHHBIX KJIACCOB HCOPIraHNYCCKUX BCIICCTB,
XapakTepu3oBaTh (U3MUECKHEe M XUMHUYECKHE CBOMCTBA OCHOBHBIX
KJIaCCOB HEOPraHWYECKHUX BEIIECTB: OKCHJOB, KHUCJIOT, OCHOBAHMWIA,
COJICH;

OTpEeNEeNATh MPUHAMJICKHOCTh BEIIECTB K OMPENEICHHOMY KJaccy
COCIUHCHHI;

COCTaBIATh (POPMYJIBI HEOPraHWYECKUX COCTUHEHHH W3Yy4YEeHHBIX
KJIaCCOB;

IMPOBOAHTDH OIIBITHI, MOATBCPKAAIOIINC XUMHWYCCKHUEC CBOHCTBA
HN3YYCHHBIX KJIACCOB HCOPIraHNMYCCKUX BCILCCTB,

pacro3HaBaTh ONBITHBIM IIyTEM pacTBOPbI KUCIOT M WIEJIOYEH IO
M3MEHEHUIO OKPACKU UHAMKATOPA;

XapaKTEepU30BaTh B3aUMOCBS3b MEXKIY KilacCaMd HEOPTaHHMYECKUX
COCIMHECHHIA;

packpsiBaTh cMbici [leproanueckoro 3akona J[.M. Menzaeneesa;

OOBSCHATh (U3MYECKUNH CMBICT aTOMHOTO (TIOPSAKOBOTO) HOMEpa

JIEKapCTB, CPEJICTB OBITOBOW XUMUH U JP.




XUMUYECKOTO  3JIE€MEHTa, HOMEpPOB TIpYyNIbl W Tepuoja B
nepuoanyeckoit cucreme .M. Menzaeneena;

OOBSACHITh 3aKOHOMEPHOCTH HM3MEHEHHS CTPOCHHUS aTOMOB, CBOMCTB
3JIEMEHTOB B IIPe/ieNiax MaJIbIX MEPUOAO0B U IIaBHBIX MOATPYII;
XapaKTEepPU30BaTh XUMUYECKHUE 3JIEMEHTHI (OT BOJAOPOAA 10 KaJbLIUA)
Ha OCHOBE UX TIOJOXKEHHS B  TEPUOJAMYECKON  CHUCTEME
J.1. MenneneeBa u 0COOCHHOCTEH CTPOCHUS UX aTOMOB;

COCTABJISITh CXEMbl CTPOEHUSI AaTOMOB TNepBbIX 20 3IE€MEHTOB
nepuoanueckoit cucremsl /.M. Menneneena;

pacKpbIBaTh CMBICIT TIOHSITHIA: «XUMHYECKas CBSI3bY,
«QIIEKTPOOTPULIATEITLHOCTDY;

XapaKTepu30BaTh 3aBUCUMOCTh (DU3MUECKHX CBOMCTB BEIIECTB OT THIA
KPUCTAJUTMYECKOMN peIIeTKH;

OTIPEIEIATh BUJl XUMUYECKOM CBSI3M B HEOPTAaHUYECKUX COCTUMHEHUSX;
n300pakaTh CXEMBI CTPOCHHS MOJICKYJl BEIIEeCTB, OOpa30BaHHBIX
Pa3HBIMU BUJIAMH XUMHUYECKHUX CBSI3EH;

pacKpbIBaTh  CMBICI ~ TOHSTHH  «UOH»,  «KAaTHOH»,  «aHHUOHY,
«AIIEKTPOJTUTHI», «HEDJIEKTPOIUTHDY, «QIIEKTPOTUTHYECKAS
JIACCOIAAIS, «OKHUCJIUTEIIbY, «CTEIICHB OKMCJICHHSD»
«BOCCTAHOBHUTEIbY, KOKHCICHHE), «BOCCTAHOBIICHHE,

ONpEIEATh CTENEHb OKUCIEHUS aTOMAa 3JIEMEHTA B COCIUHEHUU;
PACKpBIBATh CMBICH TEOPUH JIEKTPOIUTHUECKON TUCCOLMALINY;
COCTABJISITh YPAaBHEHHS JJIEKTPOJIUTHYECKON JAUCCOLMAIMK KHUCIIOT,
IIeJI0YeH, COJICH;

OOBSACHSATH CYHIHOCTh IIponecca 3JICKTpOJIHTH‘I€CKOI>i Jucconuany M1




peakiuiit MFOHHOTO OOMEHa;

COCTaBJISITh TOJIHBIE M COKpANICHHBIE HOHHBIC YpPaBHEHUS pEaKIuu
oOMeHa;

OTIPEETISATH BO3MOKHOCTh MMPOTEKAHUS PEAKIIUii HOHHOTO OOMEHa;
MPOBOANWTH PEAKIUU, MOATBEPKIAIONINE KAYeCTBCHHBIH COCTaB
pa3IMYHBIX BEIICCTB;

OTIPEICTIATH OKUCIUTENh K BOCCTAHOBHTEID,

COCTaBJISITh YPaBHEHUS OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIHIA;
HA3bIBaTh (PAKTOPHI, BIUSIONINE HA CKOPOCTh XUMHUYECKOHN peaKkinu;
KJIACCU(UITUPOBATH XUMUUIECKUE PEAKIIHH IO PA3TUIHBIM TIPU3HAKAM;
XapaKTEPU30BaTh B3aMMOCBS3b MEXKIY COCTaBOM, CTPOCHHEM H
CBOMCTBAMH HEMETAJLJIOB;

MPOBOAMWTH OMNBITHI TIO TOJNYyYEHHIO0, COOUMpAHWI0 U H3yYCHHUIO
XUMHYECKHX CBOWCTB ra3000pa3HBIX BEMICCTB: YIJICKHCIOTO Tasa,
aMMHaKa,

pacrno3HaBaTh OMBITHBIM ITyTeM ra3000pa3HbIe BEIIECTBA: YTICKUCIBIN
ras ¥ aMMHaK;

XapaKTepU30BaTh B3aMMOCBS3b MEXIY COCTaBOM, CTPOCHHEM H
CBOMCTBaAMM METAJIJIOB;

Ha3bIBaTh OPraHUYECKHE BEIIECTBA MO WX GopMyse: MeTaH, JTaH,
STUJIEH, METAaHO], JTaHOJ], T[JIMLIEPHH, YKCyCHas  KHUCIOTa,
aMUHOYKCYCHasi KUCJIOTa, CTEApPUHOBAsI KHCIIOTA, OJICMHOBAsI KUCIIOTA,
TJTIOK03a;

OIICHUBATh BIUSHUE XUMHUYECKOTO 3arpsi3HCHUS OKPYIKAIOMIECH Cpeabl

Ha OpraHu3M 4Y€JIOBCKA,




IpaMOTHO 00paIIaThCs C BEIECTBAMU B IIOBCEIHEBHON )KU3HU
ONpEAENsATh  BO3MOXHOCTh  IPOTEKAaHHUS  peakUuid  HEKOTOPBIX
IIPEICTaBUTENEH OPraHMYECKUX BEIIECTB C KHCIOPOAOM, BOJOPOIOM,

METalllaMu, OCHOBAaHHUAMMU, I'aJIOTCHAMU.

Conep:xxanue y4eOHOro npeamera « XuMus»

COJAEPKAHUE U3YYAEMOI'O KYPCA
8 KJIACC

Tema 1. BBenenue B xuMuio (6 1)

XuMHsI — HayKa O BEUIECTBAX, UX CBOWCTBAX U MPEBPALLICHUSAX.

[TonsiTne 0 XUMHUECKOM dJIeMEHTe U (hopMax ero CyIieCTBOBAaHHUSA: CBOOOAHBIX aTOMaX, MPOCTHIX U CJIOKHBIX BEIIECTBA

[IpeBpamenus BemecTs. OTIIMINE XUMUYISCKUX PEAKITUI OT PU3NICCKUX SIBICHUH. POJh XUMUU B )KM3HH YEIOBEKA.

Kpatkue cBeneHus u3 uCTOpur BO3ZHUKHOBEHUS U pa3BUTHs Xumuu. [lepuon anmxumuu. [lorstue o punocodpckom kamue. Xumus B XVI B. PazButne xumun Ha
Pycu. Ponb oTedecTBEHHBIX YUEHBIX B CTAHOBJICHUU XUMHYECKOW HaykH - paboTel M. B. JlomonocoBa, A. M. bytneposa, JI. 1. Menneneesa.

XuMHYecKass CHMBOJIMKA. 3HAKW XHMHUYECKHUX DJIEMEHTOB M MPOUCXOXKICHHE WX Ha3zBaHuUU. Xumuueckue Qopmynbl. HMuAEkch U KO3 UIHMEHTHI.
OTHOCUTENbHBIE aTOMHAsI M MOJIEKYJIsIpHas Macchl. PacueT MaccoBoil 101 XMMUYECKOTO 3JIeMeHTa 1o (popMyJIie BEIIecTBa.

[Tepuoguueckas cuctema xummudeckux snemeHToB . M. MenpaeneeBa, ee CTpyKTypa: Maibie WM OOJNBIIHE MEPHUOABI, TPYIIBI UM MOATPYIIBI (TIaBHAS U
nobounas). [leproanueckas cuctemMa Kak ClpaBOYHOE TOCOOHE IS TOJTYICHUSI CBEICHUIN O XUMUYECKUX PJICMECHTAX.

Pacuétnble 3amaun. 1. HaxoxaeHue OTHOCUTEIHHOM MOJICKYJISIPHOW MacChl BEIIECTBA IO €ro XUMUYecKou dopmyse. 2. Bruncinenne mMaccoBoil moyu
XMUMHAYECKOTO 3JIEMEHTA B BEIIECTBE IO €ro GopMyIIe.

IIpakTyeckas padora Ne 1

[TpaBuna TexHUKH O€30MACHOCTH MpH padoTe B XUMHUYECKOM kabuHeTe. JlabopaTopHoe ob6opyoBaHre U 0OpaIeHue C HUM.

IIpakTnyeckas padora Ne 2

Habmroenue 3a ropsiiiei cBE4OH.

Tema 2. ATOMBI XUMHYECKHX IJIEMEHTOB (7 u)
ATOMBI Kak (bopMa CYHICCTBOBAHUA XUMUUYCCKHUX 3JICMCHTOB. OCHOBHBIE CBCIACHUA O CTPOCHHUU aTOMOB. I[OKaBaTCHBCTBa CJIO)KHOCTH CTPOCHHA aTOMOB.
OmnsiTel Pesepdopaa. [Tnanerapuast Moaenb CTpOEHUs aToma.



CocTraB aTOMHBIX flIep: TPOTOHBI U HEUTPOHBL. OTHOCUTENIbHAS aTOMHAs Macca. B3aMMOCBs3b MOHSTHI «IPOTOH», «HEUTPOH», «OTHOCUTEIbHAS aTOMHAas
Maccay.

W3meHeHue yncna IpOTOHOB B siIpe aToMa - 00pa30BaHUE HOBBIX XMMHUYECKHUX 3JIEMEHTOB.

N3menenne uucia HEUTPOHOB B sApe aTromMa - oOpa3oBaHue u30TONMOB. COBpPEMEHHOE OMNpEACNICHUE MOHATHS «XUMHUYECKUU 3JIeMEHT». M30Tombl Kak
Pa3HOBHIHOCTH aTOMOB OJJHOTO XMMHYECKOT'0 3JIEMEHTA.

OnexTpoHbl. CTpoeHHE SJEKTPOHHBIX O000JI0YeK aTOMOB XHMHUECKHX dyeMeHTOB Nel-20 mepuoamueckoi cucrembl J[. U. Menneneea. Ilonsrue o
3aBEPILICHHOM U HE3aBEPILIEHHOM 3JIEKTPOHHOM CJI0€ (SHEPTE€TUUECKOM YPOBHE).

[lepuonuueckas cucremMa XxuMuueckux siaemeHnToB [I. M. MeHaeneeBa u cTpoeHHE aTOMOB: (PM3UYECKUN CMBICI MOPSAKOBOTO HOMEpa 3JEeMEHTa, HoMepa
TPYIIIbI, HOMEpa NMepHo/ia.

M3MmeHeHne uncia 3JeKTPOHOB HAa BHEITHEM JJICKTPOHHOM YPOBHE aToMa XUMHUYECKOTO AJIEMEHTA - 00pa30BaHUE MOJIOKHUTEIBHBIX M OTPUIIATSIIBHBIX HOHOB.
Wownbl, 06pa3oBaHHbIE ATOMaMHU METAJUIOB U HEMETAJUIOB. [ [puunHbI M3MEHEHUSI METAITMYECKUX U HEMETAJUIMYECKUX CBOMCTB B IIEPUOAAX U IPYIINax.
O6pazoBanue OMHApHBIX coenuHeHni. [ToHsTHe 00 MOHHO CBs3U. CXeMbI 00pa30BaHUs HOHHOM CBSI3H.

B3aumopeiicTBue aTOMOB XMMHUYECKHUX JJIEMEHTOB-HEMETANIOB MEXAy co00il - oOpa3oBaHHE IBYXaTOMHBIX MOJEKYJ MPOCTHIX BemlecTB. KoBasieHTHas
HEMOJISIPHAS] XUMUYECKasl CBSA3b.

DNEKTPOHHBIC U CTPYKTYpPHBIE (POPMYIIBL.

B3aumojeiicTBue aTOMOB XUMHUYECKUX JIEMEHTOB-HEMETAIIIOB MEX Ty c000ii - 0Opa3zoBaHre OMHAPHBIX COCIMHEHUN HEMETAIIIOB. DJIEKTPOOTPHUIIATETLHOCTb.
[ToHsITHE O KOBAJICHTHOM MOJIAPHOW CBSI3H.

B3aumoelicTBE aTOMOB XUMUYECKUX IIEMEHTOB-METAIIOB MEX/Ty COO0M - 00pa30BaHNE METATUICCKIX KPUCTAILIOB. [IOHITHE O METaUTMYECKOM CBSI3H.
JdemoncTpaumnu. Mojienn aTOMOB XUMUYECKHUX 3JIeMEHTOB. [leproanueckas cucrema xuMuueckux anemenToB . . Mennaeneesa.

Tema 3. Ilpoctsie BemecTBa (S4)

[TonoxeHne MeTalsIOB U HEMETAJIOB B MEPUOJIUUYECKON cUCTeME XUMUYecKux 3iaeMeHToB [[. Y. MenneneeBa. BaxxHelimme npocTsie BEIIECTBA - METAJUIBIL:
KeJe30, ATFOMUHUHN, KaJabIIUi, MarHUH, HaTpui, kKanuid. O0mme Gpuznyeckre CBOMCTBA METAIIOB.

Bakneiime mpocThie BEMIECTBA - HEMETaIbl, 00pa30BaHHBIE aTOMAaMM KHCJIOPOJa, BOAOPOAa, a30Ta, cepwl, gochopa, yriepoma. CriocoOHOCTH aTOMOB
XUMHYECKHX JJIEMEHTOB K OOpa30BaHHIO HECKOJBKUX TMPOCTHIX BEIIECTB - AJUIOTPOMUSA. AJUIOTpONHBIE MoAM(UKAIUU Kuciopona, dochopa u ornosa.
Meramnueckue 1 HeMETaNIMYECKHE CBOMCTBA MPOCTHIX BeleCTB. OTHOCUTENBHOCTD JIEJICHUS MTPOCTHIX BEIIECTB HA METAJIBI 1 HEMETAJLIbI.

[Tocrostnnast ABoraapo. KommdectBo BemectBa. Mosb. MomsipHas macca. MossipHelE 00beM Tra3000pa3HBIX BeIIecTB. KpaTHbIE eIWHUIBI KOJIMYECTBA
BEIIECTBA — MWIIJIUMOJIb M KWJIOMOJIb, MIJIJTUMOJISIPHAST M KHJIOMOJISIPHAsE MAacChl BEIIECTBA, MUIITUMOJISIPHBIA W KHUJIOMOJISIPHBIA OO0OBEMBI Ta3000pa3HbIX
BEILIECTB.

PacueTsl ¢ Hcnonb30BaHUEM MOHATHH «KOJIUYECTBO BELIECTBAY, «MOJISIPHAS MAcCCay, «MOJISIPHBIM 00beM ra30B», «IIOCTOSHHAs ABOTaIpO».

Pacuernsble 3agaumn. 1. BeruucieHue MOSIpHOM Macchl BEIIECTB MO XUMHUYECKUM (opmyrnam. 2. PacyeTsl ¢ HCIONB30BaHHEM TMOHSATHH «KOTUYECTBO
BEIIECTBA», KMOJISIPHAS MACCay, «MOJISIPHBIM 00beM Ta30B», «IIOCTOSIHHAS ABOTAIPOY.

Tema 4. CoeauHeHHsI XUMHYECKUX 3J1eMeHTOB (16 u)



Crenenp oxucnenus. OnpeereHrue CTENEHU OKUCICHHS 3JIEMEHTOB M0 XuMudeckoi (opmyine coenuuenus. CoctaBieHue (Gpopmys OMHAPHBIX COECIUHEHHM,
oOmmii coco® WX Ha3bIBaHUS. BUHApHBIC COCIUHEHUS: OKCHUIBI, XJIOpHIbL, cynbpuabl U ap. CocraBierne ux (opmyn. [IpencraBurenu OKCHIOB: BOJA,
YIJIEKUCIIBIN Ta3 U HeralleHast u3Bectb. [IpeacraBureny 1eTydux BOJOPOAHBIX COETMHEHMI: XJIOPOBOAOPO U aMMHUAK.
OcHoBaHUs, UX COCTaB W Ha3BaHUA. PacTBOpUMOCTh OCHOBaHUM B Boje. TaOiuia pacCTBOPUMOCTH THIPOKCHUIOB U coyiei B Boje. [IpencraBurenu mienoyei:
TUAPOKCH/IBI HATPHUsL, Kanus U Kanbius. [lonsTue o kauecTBeHHbIX peakuusx. UHaukatopsl. 3MeHeHne okpacku HHIMKATOPOB B IIEIIOYHOU cpeie.
Kucnotsl, ux cocraB u HazBauus. Knaccudukanusa kucior. [IpeacraButenu KHCIOT: CepHas, cOJsHas U a30THas. l3MeHeHue OKpacku HHIUKATOPOB B
KHUCJIOTHOM cpenie.
Conu kak NMpOM3BOJAHBIE KHCIOT W OCHOBaHMU. X coctaB m Ha3zBanus. PactBopumocts coneil B Boge. [IpencraBurenu coseil: XJIopua HaTpusi, KapOOHAT U
docdar Kb
AmopHBIE U KPUCTATNIMYECKHE BEIIECTBRA.
MexMoneKyJIIpHbIE B3aUMOAECUCTBUSA. TUIIBI KPUCTAINIMYECKUX PEIIETOK: HOHHAs, aTOMHAsi, MOJIEKYJIIpHAsl U METAJTINYEeCKast. 3aBUCUMOCTb CBOMCTB BELIECTB
OT THUIOB KPUCTAUIMYECKUX PEIIETOK.
BemectBa MONEKyIsIpHOTO M HEMOJIEKYJISIPHOTO CTPOEHUs. 3aKOH MOCTOSIHCTBA COCTaBA JIJIsl BELIECTB MOJIEKYJISIPHOTO CTPOCHHSL.
UucTele BemecTBa U cMecH. [IpuMepsl xKUIKUX, TBEPABIX U ra3000pa3HbIX cMeceil. CBOMCTBa YUCTHIX BelIeCTB U cMmeceil. Ix coctaB. MaccoBast n oObeMHast
JI0JIA KOMIIOHEHTa cMecU. PacueTsl, CBsI3aHHbBIE C UCIIOJIb30BAHUEM MOHSATHUS JOJIA.
Pacuérnblie 3amaun. 1. Pacuer maccoBoil u 00beMHOI N0Jied KOMIIOHEHTOB CMECH BEIISCTB. 2. BhIUMCIeHHEe MaccOBOW JOJHM BEIIECTBA B PACcTBOPE IO
M3BECTHOM Macce PacTBOPEHHOTO BEIIECTBA M Macce pacTBopuTens. 3. BrluucieHne Macchl pacTBOPSIEMOTO BEIISCTBA U PACTBOPUTENSI, HEOOXOIUMBIX IS
IIPUTOTOBJIEHUS ONPEIEICHHON MAacChl PaCTBOPA ¢ U3BECTHOM MacCOBOM J10JIEW paCTBOPEHHOIO BEIIECTBA.
JdemoncTpanuu. OOpa3isl OKCHIIOB, KUCIOT, OCHOBAaHUN W cojied. MoJien KPUCTAUTMYECKUX PEIIeTOK XJIOpHAAa HaTpus, anmasa, okcuaa yriepoaa (IV).
CriocoObl pa3aeneHus: cMecei, TUCTHILISAIINS BOIBI.

Tema 5. WU3meHenus, npoucxoasimue ¢ Bemecrsamu (12y)

[lonsATHe sBAEHUN Kak W3MEHEHUMN, MPOUCXOASAIIMX C BEUIECTBAMU. SIBIEHUS, CBSI3aHHbIE C M3MEHEHHEM KPHUCTAJUNIMYECKOIO0 CTPOEHUsS BEIleCTBa MpH
MOCTOSIHHOM €ro cocTaBe, (pusmueckue sBieHus. DU3MUECKHe SBICHUS B XUMHH: JUCTWUISAIUS, KPUCTAJUIM3AIWs, BBHIIAPUBAHHE W BO3TOHKA BEIECTB,
LHEHTPUPYTHPOBAHNUE.
SIBneHus, CBSI3aHHBIC C N3MEHEHUEM COCTaBa BEIIECTBA, - XUMHUUYECKUE peakiuu. [Ipu3Haku U yCcIoBUS IPOTEKaHUsI XUMHUYECKUX peakuuid. [Torstue 06 sk30- u
SHIOTEPMUUYECKHUX peakiusiX. Peakiuu ropeHust Kak 4acTHBIN CIy4yail SK30TEPMUUECKUX PEAKIIU, MPOTEKAIOIINUX C BBIICIIEHUEM CBETA.
3aKOH COXpaHEHHS MAacChl BEIIECTB. XMMHUYECKHIE YPaBHCHUS. 3HAUCHUE HH]IEKCOB U K03 urreHnToB. CocTaBleHUe YPaBHEHUH XUMUICCKIX PEAKITHI.
PacyeTbl Mo XMMHMYECKHM ypaBHEHMsIM. PelleHue 3aad Ha HaXOXJIEHHE KOJMYECTBA BEIECTBA, MAcChl MM 00beMa MPOJYKTa PEaKIHHU MO KOJUYECTBY
BEIIECTBAa, Macce WM 00bEMYy HMCXOJHOTO BellecTBa. PacdeThl ¢ HCIIOJIIb30BAHUEM MOHATHS «IOJS», KOIrJla MCXOAHOE BEHIECTBO JaHO B BUJIE pacTBOpa C
3a/IaHHOM MacCOBOM J0JI€H PACTBOPEHHOI'O BEILIECTBA UM COAECPKUT ONPEEICHHYIO T0I0 TPUMECEH.
Peakuuu paznoxenus. [lonatue o ckopoct xumudeckux peakuuid. Karanuzaropel. @epMeHTHI.
Peakumu coenunenus. Katanutudyeckue u HeKataauTHueckue peakuu. O0patuMblie 1 HeOOpaTUMBIE PEeaKIIUU.



Peaknun 3amenieHus. DIEKTPOXUMUUYECKHUM Psijl HANPSKEHUNW METAJIOB, €r0 MCIOJIb30BAHUE ISl MPOTHO3MPOBAHMS BO3MOXKHOCTH TMPOTEKAHUS PEaKIUN
MEXIy METaJIJIaMU U PACTBOPAMHU KUCJIOT. Peakinu BHITECHEHUS! OJTHUX METAJIOB U3 PACTBOPOB MX COJICH IPYTHMMH METAJIJIaMHU.

Peakiun oomena. Peaknuu HeliTpanu3anuu. Y CIOBHS IPOTEKaHUS Peakinii 0OMeHa B pacTBOpax /10 KOHIIA.

Tumbl XUMUYECKUX peakiuil (10 MPU3HAKY «UYHCIIO U COCTaB MCXOAHBIX BEIIECTB U MPOAYKTOB PEAKIIMIY) Ha IPUMEPE CBOMCTB BOJBI. Peakius pas3noxeHus -
3JEKTPOJIN3 BOAbI. Peakuuu coenuHEHMs - B3aMMOJEUCTBUE BOJBI C OKCHJIAaMHM METAJUIOB U HeMeTaiuloB. [loHsTue «ruapokcuasl». Peakuun 3amerieHus -
B3aMMOJICIICTBIE BOJBI C IIEJIOYHBIMU W IIEIOYHO3EMETbHBIMU MeTajulamMu. Peakiuu oOMeHa (Ha mpuMepe THApoNu3a cyibpuaa allOMUHUAS W KapOuaa
KaJIbIIUs).

PacuérHble 3agauun. 1. Beruncnenue no XuMUYECKUM YPAaBHEHHUSIM MAcChl MJIM KOJIMYECTBA BEIECTBA MO U3BECTHOM Macce WM KOJIMYECTBY BEIIECTBA OJIHOTO
W3 BCTYNAIONIMX B PEAKIMIO BEIICCTB MM MPOJYKTOB peakiuu. 2. Beraucienue Macchl (KOJUYECTBA BEMIECTBA, 00bEMa) MPOAYKTA PEAKIIUH, €CITU M3BECTHA
Macca UCXOJHOTO BEIIECTBA, COJEPIKAIIETO OMPEACIICHHYIO T0JII0 TpuMecei. 3. Berunciaenue Macchl (KOJMYECTBA BEIIECTBA, 00beMa) MPOAYKTa pEeaKIuu, €ClI
M3BECTHA Macca pacTBOpa U MaccoBas J0JIsl paCTBOPEHHOTO BEIIIECTBA.

Tema 6. Teopusi 3JIeKTPOJITUTHYECKOH TUCCOIUANNH M CBOHCTBA KJIACCOB HEOPTAaHMYECKUX cOeIMHeHuil (22 u)

[TonsiTHE 00 AMEKTPONUTUYECKON AUCCOIUAIINH. DIEKTPOIUTHI U HEDNEKTPOIUTHL. MeXaHu3M JUCCOLHUAIUH AJIEKTPOIUTOB C PA3IMUYHBIM THIIOM XUMUYECKOM
cBsi3u. CTereHb AIIEKTPOIUTHIECKON Auccoruani. CHIIbHBIE U C1a0ble SIeKTPOIUTHI.

OCHOBHBIE TIOJIOKEHUS TEOPUU DJICKTPOIMTUYECKON aucconmanuu. VIOHHBIE ypaBHEHHS pEaKIMid. YCIOBHUS TMPOTEKAHHS pPEAKIHH OOMEHa MEXIy
3JEKTPOJIUTAMHU JI0 KOHIIA B CBETE MOHHBIX IIPEICTABICHUM.

Knaccudukaimst HOHOB U UX CBOMCTBA.

Kucnotsl, ux knaccudukanus. Jluccoruarysi KUCIOT U MX CBOMCTBA B CBETE TCOPHH JJICKTPOIMTHYECKON aucconmanui. MoJieKyJIsipHbIe U NOHHBIC YPaBHEHUS
peakuuii KUcioT. B3auMoieicTBUE KUCIOT ¢ MeTaulaMU. DJIEKTPOXUMHUYECKHUI Al HANIPSHKEHU MeTaluioB. B3anmoaeiicTBre KUCIOT ¢ OKCUIAMU METAJUIOB.
B3anMopeiicTBre KUCIOT ¢ OCHOBAaHUSMHM - PeaKIus HeWTpanu3anuu. B3auMozeicTBHe KUCIOT ¢ coisiMu. Mcronb3oBaHue TaOIHMITBI pAaCTBOPUMOCTH IS
XapaKTEPUCTUKNA XUMUYECKUX CBOMCTB KHCIIOT.

OcHoBaHus, X Kiaaccudukaius. J(uccoruaiys OCHOBaHHM U UX CBOMCTBA B CBETE TCOPHH AJICKTPOJUTUUYECKON THUCCOIMauU. B3anmoelicTBie OCHOBaHUH ¢
KHCIIOTaMHU, KUCIOTHBIMH OKCHUIAMH U COJIIMU. Mcrionb30BaHue TaOIHIIBI pACTBOPUMOCTH JIJISl XaPAKTEPUCTUKHA XUMHYECKUX CBOMCTB OCHOBaHMIA. Paznoxxenue
HEPaCTBOPHUMBIX OCHOBaHHMI npu HarpeBaHuMU.
Conu, ux xinaccupuKanys U JUCCOIMALUS PAa3TUYHBIX TUIIOB cosield. CBoMCTBa Ccojell B CBETE TEOPUH DICKTPOIUTHUECKON aucconmanuu. B3anmopeiicteue
CoJIell C MeTayulaMH, YCJIOBUS NPOTEKaHHWs 3TUX peakuuil. B3aummonelcTBue coyie C KHCJIOTaMU, OCHOBAaHUSAMH W cojsiMu. Mcmonp3oBaHHWe TaOJIMIIBI
PACTBOPUMOCTH JIJISl XapaKTEPUCTUKU XUMHUYECKUX CBOMCTB COJICH.

O0600menue cBeeHni 00 OKCHIax, X KIacCU(PUKAIIMN ¥ XUMUYECKIX CBOWCTBAX.

['eneTnueckure pszibl METAIJIOB M HEMETAJUIOB. ['eHeTHYeCKas CBSI3b MEXIY KJlacCaMH HEOPTraHMYECKUX BEIIECTB

OKuCIUTENbHO-BOCCTAHOBUTENbHBIC peakiiui. OKUCIUTENIb U BOCCTAHOBUTENb, OKUCIICHUE U BOCCTAHOBJICHUE.

Peakunu noHHOTO OOMEHA M OKUCIUTEIHHO-BOCCTAHOBUTENbHBIE peakiuu. CocTaBIeHNe YpaBHEHUI OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIU METOI0M
AJIEKTPOHHOTO OasiaHca.

CBoiicTBa MPOCTHIX BEIIECTB - METAJVIOB M HEMETAJUIOB, KUCJIOT M COJICH B CBETE MPECTABICHUN 00 OKUCIUTEIHHO-BOCCTAHOBUTENBHBIX MTPOIIECCaX.



JlabopaTopHble onbITHI. 1. 3HAKOMCTBO ¢ 00pa3liaMu BEIIECTB pa3HbIX KiaccoB. 2. Pa3aenenne cmeceil.

IIpakTnyeckas padora Ne 3.AHanu3 NOYBHI U BOJBI.

IpakTnyeckass padora Ne 4.ITpurorosiieHue pacTBopa caxapa ¢ 3aJaHHOM MacCOBOM J10JI€H paCTBOPEHHOIO BEIIECTBA.

JladopaTopHblie onbIThI. 3. CpaBHEHHE CKOPOCTH MCIIAPEHUS BOJBI U CIIUPTA TI0 UCYE3HOBEHUIO X Karellb Ha GuibTpoBaibHOM Oymare. 4. OKUCIICHHE MEIn
B IUIAMEHU CHOUPTOBKM WM Tropeikd. 5. [lomyTHeHME H3BECTKOBOM BOJbI OT BBIJIBIXAa€MOrO yrieKucioro raza. 6. IlomydeHue yriekuciaoro rasa
B3aMMO/ICHICTBHEM COBI M KUCIOTHL. 7. 3aMeleHue Meau B pacteope xuopunaa meau (1) sxkenezom.

IIpakTyeckas padora Ne S.IIpu3Haku XMMHUUECKUX PEAKIIMM.

JlaGopaTopHble onbIThl. 8. Peakiyu, XxapakTepHble A PacTBOPOB KHUCIOT (CONSHOM MM cepHO#). 9. Peakuumu, XapakTepHble JUIsl pacTBOPOB ILEIOYEH
(runpoxcunoB HaTpust win Kanust). 10. [lonmyyenue u cBOMCTBa HEPACTBOPUMOTO OCHOBaHUs, HarpuMep ruapokcuaa meau (I1). 11. Peakiuu, xapaktepHsie 11s
pactBopoB conelt (Hanpumep, st xjaopuaa meau (I1)). 12. Peakuu, xapakTepHbie AJiT OCHOBHBIX OKCHIIOB (Hampumep, Ui OKcuaa Kajiabius). 13. Peakmuu,
XapaKTepHbIe AJI1 KUCIOTHBIX OKCHIOB (Hampumep, Ui yTIeKUCIOoro ra3a).

IIpakTnueckasi padbora Ne 6. CBoiicTBa KUCJIOT, OCHOBaHU, OKCUIOB U COJICH.

IIpakTyeckas padora Ne 7. Pemienue sKCiepuMEHTAJIBHBIX 3a1a4.

9 k1ace
OcHoBHOe conep:kaHue Kypca
Beenenne. O0mas XxapakTepucTHKA XUMHUYECKHX JIeMEHTOB M XuMH4ecKux peakumii. Ilepumoanyeckuii 3axon u Ilepuoanyeckas cucrema

xumunuecknx 3jaemenToB /I. U. MenaeneeBa (10 4)

XapakTepucTUKa 3JIEMEHTa MO ero mnojiokeHuto B Ilepuogmueckoit cucteme xummdeckux snemeHToB J[. M. MenneneeBa. CBoilcTBa OKCHIOB, KHUCIOT,
OCHOBAHHUH M COJIEH B CBETE TEOPUU SJICKTPOIUTHUYECKON JUCCOLUMAIIMUA M OKUCIIEHUsI-BOCCTaHOBNIEHU. [IoHATHE O MEepeXOaHbIX 3MeMeHTaX. AM(OTEPHOCTb.
I'eneTnueckuil psi nepexoqHOro sineMeHTta. Ilepuonnueckuii 3akoH U Ilepuogudeckas cucremMa xumudeckux siaeMeHToB . M. MenneneeBa. Xumudeckas
OpraHM3allys *KUBOW M HEKUBOW MPUPOIbI. XUMHUECKUN COCTAaB fAlIpa, MAHTHUU W 3€MHOM KOpPbl. XUMHUYECKHE JIEMEHTHI B KJIETKAaX >KMBBIX OPraHU3MOB.
Maxkpo- u MukposneMeHTsl. O000IIeHHe CBeIeHU 0 XUMUYEeCKuX peakuusax. Kinaccudukamus XUMHUYECKUX PEaKIMi MO pa3IMyHBIM MPU3HAKAM: «UUCIO U
COCTaB pearupylomux U OOpa3yIOIIMXCS BEUIECTB», «TEIUIOBOM 3(PQEKT», «HANpPABICHUE», «U3MEHEHHE CTETEeHEH OKUCIEHHUS 3JEMEHTOB, 00pPa3yIOIIMX
pearupyromye BemecTBay, «(asza», «HCHOJIb30BaHWE Karanuzaropay. [IOHATHE O CKOPOCTH XMUMHYECKOW peakmuu. DakTopbl, BIUSIONIME HAa CKOPOCTbH
XuMudeckux peakiuid. Karanuzatopsr u katanmmu3. MTHrHOUTOPBI. AHTHOKCHUIAHTHI.

JdemoHcTpaumu.



Paznuunsie hopmer Tabmuier J[. . MenaeneeBa. Mojaenu atoMoB 31eMeHTOB 1—3-10 meproaoB. Monenb CTpOSHHs 3eMHOTO Iapa (TIONepeyuHbIil pas3pes).
3aBUCUMOCTh CKOPOCTHM XMMHUYECKOM peaklUuu OT MPUPOJbl pearupyroliyux BeUIECTB. 3aBUCHUMOCTb CKOPOCTH XMMHYECKOH pPEaKIMM OT KOHLEHTpaluuu
pearupyromux BeUIeCTB. 3aBUCUMOCTb CKOPOCTH XMMHUYECKOM peakIuu OT IUIOIIAJU CONPUKOCHOBEHMS PEArupyOIUX BEIIECTB («KUISILUN CIOW»).
3aBUCUMOCTb CKOPOCTH XMMHUYECKOM peakLUU OT TEMIIEPAaTypbl pearupyoUIuX BEMECTB. | OMOreHHBIN U IreTEpOreHHbIN KaTanu3bl. OepMEHTATUBHBIA KaTaJlu3.
WNurubuposanue.

JlabopaTopHbIe ONBITHI.

1. ITony4yeHue ruApoOKCUIA IIMHKA W HCCIIEIOBaHUE €ro CBOMCTB. 2.MoaenupoBanue noctpoeHus llepuoandeckoid cuctemMbl XuMHUUecKux 3yemeHToB 1. .
Menneneesa. 3. 3ameleHue xene3oM Meau B pactBope cyibdara meau (II). 4. 3aBUCMMOCTb CKOPOCTH XMMHUYECKOM PEaKIMU OT MPUPOJAbI Pearupyrommx
BELIECTB HA IPUMEPE B3aUMOAEHCTBHSI KUCIIOT C METaJJIaMHU.

5. 3aBHCHMOCTb CKOPOCTHM XHMHYECKOW PEAKIMH OT KOHILEHTPALUU pEearupyroliux BEIIECTB Ha MPHUMEpPE B3aUMOJEHUCTBUS IIMHKA C COJSTHOM KHMCIOTOHN
Pa3IMYHON KOHLIEHTPALNH.

6. 3aBUCUMOCTb CKOPOCTH XMMHYECKON PEAKIMK OT ILIOMAAN CONPUKOCHOBEHUS pearupyoninx BeuecTs. 7. MoneIupoBaHue «KUIISIILEro Cios». 8.
3aBUCUMOCTb CKOPOCTH XMMHUYECKON PEAKIIMM OT TEMIIEpATypbl PEarupyroLX BELIECTB Ha IpUMepe B3auMozeiicTeus okcruaa meau (1I) ¢ pactBopom cepHoit
KHCJIOTHI pa3InyHOM Temneparypsl. 9. PaznoxkeHnue nepokcuaa BOAOpoaa ¢ momolnbio okcuaa mapranna (IV) u katanaszel. 10. OOHapykeHHe KaTana3bl B
HEKOTOPBIX MUIIEBBIX MpoaykTax. 11. Marubuposanue.

Metanabl (184)

ITonoxenne metaiuioB B Ilepuonnueckoi cucreme xumudeckux snemeHToB /. . Menneneesa. Meranuyeckas KpUCTa/UIMYECKas PEIIETKA U METAJIINYECKast
XUMHYecKast cBsa3b. O0mue usnueckue cBoicTBa MeTayuioB. CIUtaBbl, UX CBOMCTBA M 3HAUYE€HHE. XMMHUYECKHE CBOWCTBA METAJJIOB KaK BOCCTAHOBHUTENEH, a
TaKXKe B CBETE MX IMOJOXKEHHS B DJIEKTPOXUMHUYECKOM DIy HampspKeHHH MeTamioB. Kopposust MeTamioB u crocoOsl 00ps0bI ¢ Hel. MeTamisl B pupoe.
OO6mme cmocoObl UX TOTYYCHHS.

OO0masi xapakTepuCTHKAa WHIEJOYHBIX MeTalaoB. Meramasl B npupoge. OOmue crnocodbl ux mnomydenus. CtpoeHue aromos. lllenodnbie metamibl —
IPOCThIe BeIlecTBA. BaxxHeWIne COeAMHEHHs IIETOYHBIX METaNIOB — OKCHJABI, THAPOKCHIBI M CONMU (XJIOPHIBI, KapOOHATHI, CyJIb(paTbl, HUTPATHI), HX
CBOICTBA U IPUMEHEHNE B HApOAHOM X03siiicTBe. KanuiiHblie ynoopenus.

O0mas xapakTeprucTHKA 3JIEMEHTOB INIaBHOM moArpynns! II rpynnel.



Crpoenue atoMoB. ll{enoyHo3emMenbHbIE METaIbl — MPOCTHIE BellecTBa. BakHele coeAMHEHN EI0YHO3EMEIbHBIX METAJIIIOB — OKCH/IBL, TUIPOKCUIBI U
COJIU (XJIOPHIBI, KapOOHATHI, HUTPATHI, CyJIb(aThl, pochaTer), NX CBOMCTBA U MPUMCHEHHE B HAPOIHOM XO3SIHCTBE.

ANIOMUHMH.

Crtpoenue aroma, (hu3nueckue M XMMHUYECKHE CBOMCTBA mpocToro BemiecTBa. CoelMHEHHUs AFOMHHUS — OKCHJ M THIPOKCHI, UX aM(OTEpHBIN Xapakrtep.
Baxueiimue conu amomunus. [Ipumenenue antoMUHNAS U €r0 COSUHEHUN.

Keeso.

Crtpoenue atoma, pu3ndecKkre U XUMUIECKUE CBOWCTBA MPOCTOTO BEIIECTBA. | @eHETUUECKHE PSJIbI Fe™ uFe".

Baxneiimune conu xxene3a. 3HaUEHUE jKelle3a U €ro COSIMHEHUI 711 IPUPOAbI U HAPOJIHOTO X035 HCTBA.

JdemoHCcTpauuu.

OO0pa31pl MENOYHBIX W MIETOYHO3EMENbHBIX MeTaioB. O0pa3ipl crutaBoB. B3aumoseiicTBrue HaTpus, TUTHS U KaJIbIUS ¢ BOJOW. B3anmoneiicTBue HaTpus u
MarHus ¢ Kuciopojaom. Bzanmosericteue MmetamioB ¢ HemeTawiamu. [lomyuenue runpoxcuaos sxenesa (1) u (III).

JlabopaTopHble ONBITHI.

12. B3aumojeicTBUE pacTBOPOB KUCIOT U cojieil ¢ Metamamu. 13. O3HakomieHue ¢ pynamu xkene3a. 14. OxkpalivBaHHe IUIAMEHU COJIIMH ILEIOYHBIX
MeTaiioB. 15. BzaumopeiictBue kanplus ¢ Bogoi. 16.[lonydyenne ruipokcuia Kaabus U HCCIEI0BAaHUE €r0 CBOWCTB.

17. TlonyyeHue THUApPOKCUIA aJTIOMUHUS U HCCIIEIOBaHUE €ro CBOMCTB. 18. B3aummoneiicTBUEe kene3a ¢ CoJsTHOM Kuciotou. 19. [lomydenwe rugpoKcuioB
xenesa (II) u (IIT) u u3yuenue ux cBOMCTB.

auMOJICHCTBUS KUCIIOT C METAJNIAMU YPOTPOIIUHOM.

Hemerananr (25 4v)

OO0mas XxapakTepuCTHKa HEMETAJUIOB: MOJIokeHHe B [lepruonnyeckoit cucreMe xummuaeckux dnmeMeHnToB J[. 1. MeHeneeBa, 0COOEHHOCTH CTPOSHUS aTOMOB,
anekTpooTpuraTebHOCTh (D0) KakMepa «HemeTaummuHoCTH», psan D0. Kpucrammmdeckoe CTpO€HHE HEMETANIOB — MPOCTBHIX BEIIECTB. AJUIOTPOIIHS.
duznueckue cBocTBa HeMeTauioB. OTHOCUTENBHOCTD MOHATUN «METAD) U «HEMETAILID.

Bonopoa. Ilonoxenue Bogopoaa B Ilepuonunueckoit cucreme xumudeckux annemeHToB Jl. M. MengeneeBa. CTpoeHure aroMa W MoOJieKyJsbl. DU3nyeckue u
XMMHUYECKHE CBOICTBAa BOJOPO/IA, €T0 MOITYUYEHHE U IPUMEHEHHE.

Bonaa.



Crpoenue Mosekyibl. Bogopoanas xuMudeckast cBsi3b. @uU3nueckue cBOMCTBa BOJbl. AHOMAJINU CBOMCTB BOABL. ['HapodumibHbeie U ruapodoOHbIe BelecTBa.
Xumudeckue cBoiictBa Boabl. KpyroBopor Bonbl B mpupoze. BogoouncTka. Aspanus Boabl. beiToBbie (GmibTpbl. MuHepagbHbIe BOIBL. JIMCTHILTMpOBaHHAS
BOJIa, €€ MOJIYYEHNE U IPUMEHEHUE.

O0mas xapaKTepuCcTHKA raJOreHoB.

Crpoenue atoMoB. [IpocTble BelecTBa 1 OCHOBHBIE COEIMHEHUS TaJIOTEHOB, UX CBONCTBA.

Kpatkue cBegenus o xiaope, Opome, prope u ioae. [IpuMeHeHne ranoreHoB U UX COeAMHEHUH B HApOJHOM XO03sIHCTBE.

Cepa.

Crtpoenue aToma, auIOTPOIUs, CBOMCTBA M MpuMeHeHue pomoOudeckoi cepbl. Okcunsl cepol (IV) u (VI), ux nomyuenue, cBoiictBa u npumMeHeHue. CepHas
KHUCJIOTA U €€ COJIM, UX PUMEHEHHUE B HAPOJIHOM XO035MCTBE. [ [pOM3BOICTBO CEPHOM KHUCIIOTHI.

A3o0T.

CrpoeHne aTomMa U MOJIEKYJIbI, CBOMCTBA MPOCTOr0 BEHIECTBA. AMMHAK, CTPOEHHE, CBOWMCTBA, MOJTy4YeHHE M NpuMeHeHue. Coam aMMOHMS, UX CBOMCTBa U
npumenenue. Oxcuzst azota (II) u (IV).

A3OTHas KHUCJIOTa, €€ CBOMCTBA U MpUMeHeHue. HUTpaTsl 1 HUTPUTHI, IPoOIIeMa X COACPIKaHUS B CEIbCKOXO03AUCTBEHHOM NMPOAYKINUU. A30THBIE YI00pEHHS.
Dochop.

CrtpoeHue atoma, ajsIOTpOIUs, CBOMCTBA Oenoro u kKpacHoro ¢docdopa, ux npumeHeHue. OCHOBHbIe coeauHeHHs: okcup ¢ocdopa (V) u oprodhochopHas
kucnota, pocdarsl. DochopHbie ynoOpeHus.

Yraepoa.

Crpoenue aToMa, aJuIoTPOIHs, CBOMCTBA Moaudukamnmii, mpuMmenenne. Okcuast yraepoaa (1) u (IV), ux cBoiictBa u npumeHeHue. KapOoOHATHI: KaIBIHT, COJA,
MOTAlll, UX 3HAYEHHE B MIPUPOJIE U )KU3HH YEIOBEKA.

KpemHuuii.

Crtpoenue aToma, KpUCTAJUIMYECKUH KpeMHUH, ero cBoiicTBa u npumeHenue. Oxcuna kpemuus (IV), ero mpuponnsie pasHoBUIHOCTU. CHIMKATHI. 3HAYCHHE
COCIMHEHUM KPEMHUS B )KUBOU U HEXUBOU npupoze. [IoHATHE 0 CHIIMKATHOM IPOMBIIIIEHHOCTH.

JdemoHcTpanmu.

OO6pa3ibl rajJoreHoB — MPOCTHIX BellecTB. B3anMoeiicTBie raloreHoB ¢ HaTpUeM, ¢ allOMUHHEM. BoiTecHeHHne xjiopoM OpoMa WM MOJa U3 PacTBOPOB UX

conei. B3zaumopeiicTBue CCPbI C METAJllIaMH, BOAOPOAOM U KHUCIOPOAOM. BzaumopeiicTBue KOHHGHTpHpOBaHHOﬁ a30THOM KHCHOTHI ¢ Mennto. Ilormomenue



yIJeM pacTBOPEHHBIX BELIECTB MJIM T'a30B. BoccTanoBineHne Menu u3 ee okcuaa yriaem. OOpasibl IPUPOIHBIX COSAMHEHHH XI0pa, cepbl, Gocdopa, yriepoaa,
kpemHuus. OOpa3Ibl BAXKHEHIIHNX TSI HAPOAHOTO X03SIMCTBA CyIb(aToB, HUTPATOB, KapOOHATOB, (pochaTor. OOpa3Isl CTEKIA, KEPAMUKH, IIEMEHTA.
JlabopaTopHble ONBITHI.

20. [NomyueHnue u pacmo3HaBanue Bojopona. 21. MccnemoBaHue MOBEPXHOCTHOTO HATSHKEHHUS BOAbL. 22.PacTBopeHHe mepMaHTaHaTa Kalus WM MEIHOTO
Kynopoca B Boze. 23. 'mapartanus o6e3BoxxenHoro cyibdara meau (II). 24. zroroneHue rurncoBoro oTmnevaTka.

25. O3HaKOMJICHHE C KOJUIEKIIUEH OBITOBBIX QMIBTPOB. 26. O3HAKOMIICHHE C COCTABOM MUHEpaJIbHOW BOABI. 27. KauecTBeHHAs peakiys Ha Talor€HUI-HOHBI.
28. Tlonmyuenne u pacro3HaBaHue kuciopoja. 29. 'openne cepsl Ha Bozayxe U B kuciopoze. 30.CoiicTBa paz0aBieHHON cepHO# KHCIOTHL 31. U3yuenue
cBOMCTB aMMuaka. 32. PacnozHaBanue coieil ammonusi. 33. CBoiicTBa pa30aBieHHON a30THOW KUCIOTHI. 34. B3aumoseiicTBue KOHLIEHTPUPOBAHHOM a30THOM
KHCTOTHI ¢ Meapto. 35. Topenue docdopa Ha Bo3mayxe u B kuciopojge. 36. PacnosnaBanme Qocdaron. 37. I'openue yrias B kucimopone. 38. Ilomyuenue
YTOJIBHON KHCJIOTHI U U3y4eHHe ee cBoucTB. 39. [lepexo kapOOHATOB B THIPOKAPOOHATHI.

40. Paznoxenune ruapokapoonara Hatpus. 41. [lomydyenne KkpeMHEBOW KHCIIOTHI U U3yUEHHE €€ CBOMCTB.

IIpakTukym 2. CBoiicTBa coeJuHeHHIT HeMeTaL10B (3 1)

1. Pemenue skcrnepuMeHTanbHBIX 3anad 1o teme «lloarpymmna rajsoreHoB». 2. PemieHne skcnepuMeHTanbHbIX 3a1ad 1o teMme«lloarpynma kuciopopa». 3.
Pemenue sxcnepuMeHTanbHbIX 3a1a4 1o TeMme «[loarpymnmna azoray. 4. Pemenune sxcnepuMenTanbHbIX 3a1a4 o teme «lloarpynmna yriepona». 5. [lomydenue,
coOupaHHe U paclio3HaBaHUE Ta30B.

O000menue 3HaHUH 10 XMMHHU 32 KYPC OCHOBHOI m1ko0.bl. [loaroropka

K rocyaapcrseHHoii urorosoi arrecranuu (F'MA) (12 v)

[Tepuonnueckuii 3akoH u [lepuoanueckas cucrema xumuueckux 3mnemMeHToB . . Menaeneesa. ®u3ndeckuid CMbICII MMOPSAIKOBOTO HOMEPA 3JIEMEHTA, HOMEPOB
nepuoja U rpymnmbl. 3aKOHOMEPHOCTH U3MEHEHMsI CBOICTB 3JIEMEHTOB M UX COEJMHEHUH B MEPUOJIaX U IPYIIAxX B CBETE MPEACTABIECHUN O CTPOCHUHU aTOMOB
AJIEMEHTOB.

3HaueHue MEePUOJUYECKOr0 3aKOHA. BUABI XMMHYECKHX CBSI3ed M THUMBl KPUCTAJUIMYECKUX pEIIeTOK. B3auMOoCBs3b CTPOCHHS W CBOWCTB BEIIECTB.
Knaccudukarus XuMHUecKuX peakiuii o pa3TudHbIM MPU3HAKAaM (YMCIIO U COCTaB pearupyronmx 1 00pa3yoUIXcs BeIECTB; HATUYHe

rpaHuIbl pazziena ¢a3z; TeroBoi 3¢pdext; n3MeHeHne CTeneHel OKMCIIEHUS] aTOMOB; MCIIOIB30BaHUE KaTalW3aTopa; HampaBieHHWe mporekaHus). CKopocTh

XUMHUYECKHX peakluii u (akTopbl, BIusAomue Ha Hee. OOpaTUMOCTh XMMHUYECKUX PEAKIIUNA U CIIOCOOBI CMEIEHUs! XUMUYECKOTO PaBHOBECHSI.



HpOCTBIG U CJIOXHBIC BCHICCTBA. MeTamisl 1 HeMETaIbl. | eHeTHueckue pAaAbl MCTAJUIa, HEMCTAJJIa W MCPCXOAHOr0 MCETaJlIa. OKCI/IIU:I U TUAPOKCHUABI

(ocHOBaHUS, KMCIOTHI, aM(pOTEpHBIE THAPOKCHUIBI), conr. VX cocraB, kimaccupukanys U oOIIre XUMHYECKHUE CBOMCTBA B CBETE TCOPHU AJIEKTPOIHTUICCKON

JMCCOLIUAIIH.
8 kiace
Ne | HamMeHOBaHUE TeMbl Bceero N3 Hux
n/n 4acoB
IIpakTuyeckne padboThI KouTtpoJbHbie
padoThbI
1. | Tema 1.Benenue 8 Nel Ne2 IMpuémbl oOparteHus ¢ 1ab0paTopHBIM 000PYAOBaHUEM U K.p. Nel
HaOJII0/ICHUE 32 TOPAIIEH CBEUOH.

2. | Tema 2. 13 K.p. Ne2
ATOMBI XMMHUYECKUX DJIEMEHTOB

3. | Tema 3. 7 K.p. Ne3
[TpocTsie BemecTBa

4. | Tema 4. 15 | No2. Ananu3 nouBbl U BOJBI. K.p. Ne4
CoeanHeHNs] XUMUYECKUX Ne3. [TpurotoBieHue pacTBopa caxapa ¢ 3aJaHHOW MacCOBOM J0Je
AJIEMEHTOB pPacTBOPEHHOTO BEIIECTBA.

5. | TemaS. 12 NeS5. IIpr3Haky XMMHUYECKHUX PEAKLIUN. K.p. Ne§
W3MeHeHus, TpOUCXOAsIIne C
BEIIECTBAMH.

6. | Tema 6. 13 Ne6.CpoiicTBa KUCIIOT, OCHOBAaHMM, OKCUIOB U COJICH. K.p. Ne6
PactBopenue. PacTBopsi. Ne7. Perienue skcrepriMeHTaIbHBIX 3a7a4. TEeCTUPOBAHUE
CaoiicTBa pacTBOPOB
AJIEKTPOJIUTOB.

Hroro: 68 6 6




9 kjaacc

Ne HasBaHue riassl Konnuectso [IpakTrueckue KonTponbubie
TJIaBBI 9acoB paboThI paboThI
Bsenenune. OOmas 6 Nel
XapaKTePUCTHKA XUMUYIECKUX
3JIEMEHTOB M XUMHUYECKUX
peakuuid. [leproanueckuii
3akoH u [lepuoanueckas
CHUCTEMa XUMHUYECKUX
anemenToB .M. Menaeneena
1. Mertanasl 18 Nel-3 No2
3. Hewmeranis 28 No4-6 No3
5. O06o001IeHre 3HAaHUI TI0 XUMUHU 12 Ne4
3a KypC OCHOBHOM IIKOJIBI.
IToaroroska xk I'NA.
Htoro 68 6 4

YueOHo — MeTOAMYECKAS JIUTEpaTypa

Xumus 8 kmace. 'abpuasia O.C. UznatensetBo.: Jpoda, 2016r.
Xumus 9 knace. I'abpuensu O.C. U3patensctBo.: dpoda, 2017r.

IIporpammuo-TeMaTuyeckoe mianuposanue (I[Ipunoxenus 1-2)

8 ki1ace

Ipunoxenne 1



Tema ypoka

/3

JIMIYHOCTHBIE

Ipenmernbie YY ]I

Metanpeamernbie Y'Y ][

BBEOEHUWE -8 u4acoB

XUMUI-4aCTh

CdopmupoBaTh mpeacTaBIeHHE O

3HaTb NOHATHS KXHUMU»,

Ilo3HaBaTeJbHBIE: OpraHnu30BLIBATb

€CTECTBO3HAHUS. npeaMere XuMuu. M3ydnts «BELIECTBOY, KIIPOCTOE BELIECTBO», | AEATEIBHOCTh, YMEHHE PabOTaTh C
IIpenmer xuMuu. IIEPBOHAYaJIbHBIE TIOHATHUS O «CIJI0’)KHOE BEILIECTBOY; IIpaBUIIa Y4eOHUKOM;
Bemectsa. BELIECTBE, XMMUYECKOM nosenenus u Th npu pabore B IPOM3BOJIUTH TOMCK UH(OPMALIIH,
AIIEMEHTE, O TPOCTHIX M CIOXKHBIX | KAOMHETE XUMHHU. KomMMmyHukaTuBHbBIE
BEIIECTBaX, 0 Tpex (opmax YMeTh NPUBOAUTH IPUMEPHI :IJITAHUPOBATh yueOHOE
CYILIECTBOBaHUS XUMUYECKOTO (U3NUECKUX TeN, XUM. BEIIECTB, UX | COTPYAHUYECTBO; BIA/IETh PEUbIO;
JJIEMEHTA. Y METh ONMCHIBAThH (bu3nyeckue CBONCTBA. PeryasiTuBHBIE: IPUHUMATh Y4eOHYIO
BELIECTBA, HAXOUTh Pa3Iuuus 3ajaqy;
MEXy TIOHATUSAMU «XUMUYECKUI
AJIEMEHT» U IPOCTOE BELIECTBO.

2 | IIpeBpanicHus PaccmotpeTs npezncrasiieHue o 3HATh NOHATHUS XMUMHUYECKHE U ITo3naBaTeabHBIC: yMEHHE

BemecTB. Poib ($U3HYECKUX U XUMHUYECKHUX ¢duznyecKue IBICHUS, «XXUMUYECKUE | HAOII0JaTh, 1€1aTh BHIBOJIBI,
XUMWH B KU3HU ABJICHUAX U UX Pa3INYHAX. CBOICTBa»; IPOM3BOJIUTH MMOUCK UH(pOPMAILINH;
YeJloBeKa. CdopmupoBaTh epBoHavaibHOe | YMETh PUBOIUTH TPHUMEPHI KoMmyHnkaTuBHbIE:
MOHATHE O XUMHUECKON peakuuu. | GU3NYECKUX TeJN, XUM. BELECTB, UX | :IJIAHUPOBATh yueOHOE
Onpenenutb MOJOXKUTEIbHYIO U | (PU3HYECKHE CBOMCTBA. COTPYIHUYECTBO; BJIA/IETh PEUBIO;
OTPULATEIIBHYIO POJIb XUMHH B PeryasiTuBHBIE: IPUHUMATh Y4eOHYIO
JKU3HU YEJIOBEKA. 3aj1aqy;

3 | 3HaKM XUMHYECKHUX BblyunTh 3HaKU XMMHUECKHUX 3HATh XUM. IOHATHE: XUM. 37ieMeHT, | [lo3HaBaTenbHbIE: OPraHU30BBLIBATD
JJIEMEHTOB. AJIEMEHTOB M ITO3HAKOMUTHCS C cTpykrypy 1IC JeSITeIbHOCTh, YMEHUE paboTaTh C
[lepuoanueckast STUMOJIOTHYECKMMH HayaJlaMU UX | YMETb Ha3blBaTh: XUM. AJIEMEHTHI. y4eOHUKOM;

Tabauna Ha3BAHWM; MO3HAKOMUTHCS C IPOU3BOJIUTH MOMCK HH(pOPMALIHH,
.. Menneneena. [Mepuoamaeckoii Tadbmureit (I1T). KoMmyHukaTuBHbIe
:IJIAHUPOBATh yueOHOe
COTPYIHUYECTBO; BJIAJIETh PEUBIO;
PeryasiTuBHBIE: IPUHUMATh YUeOHYIO
3ajaqy;

4 | Xumunyeckue Hayuutbcs 3anuceiBaTh 3HATh 3HAKU XUMUYECKUX Ilo3HaBaTebHBIC: yMEHUE
(bopMyIbI. XUMUYecKkre GopMyJibl, YUTATh AJIEMEHTOB;_YMETh YNTATh Ha0JI0/1aTh, J1eJ1aTh BHIBOJIBI,
OTHOCUTENbHBIE UX, ONPEeeNsATh HUHPOPMALHUIO, XUMHYECKHE (POPMYITbI, HAXOTUTh MIPOM3BOJIUTH MMOUCK HH(OPMAIIHH;
aTOMHas U KOTOPYIO HECET XMMHUECKasl OTHOCHUTEJIbHYI0_aTOMHY10 Maccy o | KoMmmyHuKaTHBHBIE:




MOJIEKYJISIpHAs
MAacCBl.

dopmyna. U3yunTs noHsTHE O
Kod(puImenTax u MHICKCaxX.
Hay‘-II/ITBCﬂ HaxXoOIuThb U
BBIYHCIIATh OTHOCUTEIbHEIE
ATOMHBIX U MOHCKy.HHpHBIG
MacCBhlI.

I1C

:JITAHUPOBATh yueOHOE
COTPYAHUYECTBO; BIIAJIETh PEUBIO;
PeryasiTuBHBIE: IPUHIMATH YUEOHYIO
3a/1a4y;

PacueTn! o
XUMHUYECKUM

bopmynam

Hay‘-II/ITBCﬂ HaxoauTh MaCCOBBIC
JOJIN 3JIEMCHTOB B BCIIICCTBEC,
MAcCCOBBIC OTHOIICHUSA 5JICMCHTOB

YMeTb BBIUUCIATE MAcCOBYIO JOJIIO
XUMHUYECKOI0 AJIEMEHTa 1o (hopmyie
BEILIECTBA

ITo3HaBaTebHBIC: YMEHUE
Ha0JII01aTh, 1€J1aTh BBIBOJIBI,
MPOM3BOJIUTH MOUCK UH(OPMAIIIH;
(GopMyIMpPOBATH OTBETHI; BEIPAXKATh
CBOM MBICIIH.

KommyHnkaTuBHbIE:

:IJIAHUPOBATH yueOHOE
COTPYAHHUYECTBO; BIAJETh PEUbIO;
aJIeKBaTHO BOCIIPUHUMATD PEYb
yuuTen,

PeryasiTuBHBIE: IPUHUMATH YUEOHYIO
3ajJjauy; COCTaBJIATh IUIaH OTBETA;
J€MOHCTPUPOBATh CIOCOOHOCTH,
IPOSIBJIATH [I03HABATENIbHBIN HHTEPEC.

CrapToBbIit
KOHTpOJIb (Nel)

Iloka3ats cBOM 3HAHUSA

YMeTh NpeoCTaBIATh CBOIO
nHpopmaIuio

ITo3HaBaTeIbHBbIE: OPTaHU30BHIBATH
JeSITEIbHOCTD,

KomMMmyHukaTuBHbIE

:TUIAaHUPOBATH y4eOHOE
COTPYJHUYECTBO;

PeryasiTuBHbI€: IPUHUMATH YUEOHYIO
3aaqy;

XapakTepucTuKa
BEIIECTBA I10 €r0
XUMUYECKOU

dbopmye

CI/ICTeMaTI/BI/IpOBaTb 3HAHUA O
BEIIIECTBE I10 €ro XUM. hopmyJie

Ilo3HaBaTeIbHBbIE: OPTaHU30BHIBATH
JeSITeIbHOCTh, YMEHUE paboTaTh C
Y4eOHUKOM;

MPOU3BOIUTH MOUCK HH(OPMALINH,
KomMMmyHukaTuBHbIE

:TUIAaHUPOBATH y4eOHOE
COTPYAHUYECTBO; BIIAJCTh PEUbIO;
PeryasiTuBHbI€: IPUHUMATH YUEOHYIO
3aaqy;




8 | IIpakTuueckas O3HakoMUTHCA ¢ JabopaTopHbIM | 3HaTh npaswia 1o Th mpu padote B | [loHaBaTe/ibHbIe: YMEHHE HAOII01aTh
pabota Nel 000pyTOBaHHEM H ITpHUEMaMHU KaOMHETe XUMUH. U JI€TaTh BBIBOJBI
[Tpuemsr pabotsl ¢ HUM, Th. YMetb obpamaTecs: OPraHU30BbIBATh JEATEIIBHOCTh, YMEHUE
oOparieHus ¢ C XUM. ITOCY10i1 U 1TaGOPaTOPHBIM paboTaTh ¢ y4eOHUKOM;
J1a00paTOPHBIM 000py10BaHHEM MIPOU3BOIUTH TOWCK WH(MOPMAITNH,
000pyIOBaHUEM. KoMmyHukaTuBHbIE
Th. :TUIAHUPOBATH y4eOHOE
COTPYIHUYECTBO; BIAa/IETh PEUBIO;
PeryasiTuBHbIe: IPUHUMATH yUEOHYIO
3aaqy;
Tema 1 ATOMblI XUMUYECKUX SNIEMEHTOB - 13 yacoB
9 | OcHOBHBIE ITpuBecTu n1oKa3aTenbCTBA, YTO 3HaTh CTPYKTYpPY NEPUOANUECKOM Ilo3naBaTebHBIE: OCBAUBATH MPUEMBbI
CBECHHUS O ATUMOJIOTHYECKOE Havajo CUCTEMBI, PU3NYECKUIN CMBICI UCCIIe]l. 1eATeIbHOCTH; YCTaHABINBATh
CTPOEHUU aTOMOB. MOHSATHUS «aTOM» (HEACIUMbIN) HE | MOPSIKOBOTO HOMEPA, MOHSITHE MPUYUHHO-CIIECTBEHHBIE CBS3H;
COOTBETCTBYET «U30TOMbI». ¥YMETh ONPEAETATh MO KoMmyHukaTuBHbIE:
neicTBuTenbHOCTH — atoM aenuM. | [1C 3apsan sapa aToma, 4ncio :TJIAHUPOBAThH yueOHOe
N3ydnTh cOCTaB aTOMa M COCTAaB | IPOTOHOB, HEUTPOHOB B si/Ipe, 00IIee | COTPYAHUIECTBO; BIIAIETh PEUbIO;
ATOMHOTO Si7pa. YHCIIO 3JIEKTPOHOB B aTOME aJICKBaTHO BOCIIPUHUMATH PEeUb
YUHUTEIA,
PeryasiTuBHbI€: TPUHUMAThH YUCOHYIO
3aJla4y; COCTaBIIATh IUIaH OTBETA;
10 | Xumuueckui PackpbITh B3aUMOCBS3b MMOHATHI: | 3HATH MOHITUE «U30TOIbI». KoMMyHMKaTHBHbBIE: YyMEHUE

3eMeHT. M130TonEbl

IIPOTOH, HEUTPOH, MAaCCOBOE
YUCIIO.

Ywmets onpeaenars no [1C 3apsia
siApa aToMa, YUCJIO MMPOTOHOB,
HEUTPOHOB B s/Ipe

paboTath B mape, INIaHUPOBATh yueOHOE
COTPYIHHYECTBO; BIAJICTh PEUBIO;
IUTAHUPOBATh yueOHOE
COTPYIHHYECTBO; BIAJICTh PEUBIO;
PerynsituBHBIE: IPUHUMATH YICOHYIO
3aj1a4uy; COCTABJIATH IJIaH OTBETA;

11

DJIEKTPOHBI.
Crpoenue
ANEKTPOHHBIX

[Ipoananu3upoBaTh CTPOCHHE
AIIEKTPOHHON 000JI0UKE aTomMa U
SHEPreTUYECKUX YPOBHEM.

3HATh MOHSITHUS «IHEPTETUUECKUI
YPOBEHBY», «OPOUTATILY. Y METh
COCTaBJISITh: CXEMbI CTPOCHHUS

ITo3HaBaTe/IbLHBIC:: YMEHHE
CaMOCTOSITENILHO PaboTaTh 110
anroputmy. KommyHukaTuBHbIe:




000JI04YEK aTOMOB.

Paccmotpers cTpoeHue
AJIEKTPOHHBIX 000JI0YEK aTOMOB
aneMeHToB Ne 1-20.
CdopmynupoBaTh IpeaCTaBICHHUE
0 3aBEpILICHHOM U
HE3aBEPIICHHOM 3HEPreTHYECKUX
YPOBHSIX.

aTOMOB EpBbIX 20-TH 3JIEMEHTOB
nepuoanyeckoit cucremsl J1.1.
Menneneena

:TUTAHUPOBATH yueOHOE
COTPYAHUYECTBO; BIAJCTh PEUBIO;
aJIeKBaTHO BOCIIPHHUMATH PEUb
yUHTEIIs,

PerynsituBHBIE: IPUHUMATH YICOHYIO
3a/1a4y; COCTaBIISITh IUIaH OTBETA,;

12 | DneKTpOHHBIE U [Ipoananu3upoBaTh CTPOCHHUE [Ipoananu3upoBaTh CTPOCHHUE ITo3HaBaTe/IbHBIC:: YMEHHE

13 | anexTpoHHOTpadud AIIEKTPOHHON 000JIOUKE aToMa U | NIEKTPOHHOM 000JI0YKe aToMa U CaMOCTOSITENILHO paboTaTh O
ecKue SHEPreTHUECKUX YPOBHEH. HHEPreTHUECKUX YPOBHEH. anroputmy. KommyHukaTuBHbIe:
KOH(UTYpaIiu Paccmotpets cTpoeHue Paccmotpets cTpoeHue :IUTAHUPOBATH yueOHOE
aTOMOB MaJIbIX AIIEKTPOHHBIX 000JI0YEK aTOMOB AIIEKTPOHHBIX 000JI0YEK aTOMOB COTPYJIHUYECTBO; BJIAJIETh PEYBIO;
IIEpUOJIOB. aneMeHToB Ne 1-20. aneMeHToB Ne 1-20. aJICKBaTHO BOCIIPUHUMATD peYb

Cdopmynuposats npencrasienue | ChopmynupoBaTh NpeACTaBICHUE O | YUUTENS,

0 3aBEPILLIEHHOM U 3aBEPIICHHOM U HE3aBEPIICHHOM PeryasiTuBHBIE: TPUHUMATH YUSOHYIO
HE3aBEPIICHHOM YHEPreTUYECKUX | IHEPreTUUECKUX YPOBHIX 3a/1ady; COCTaBIISATh IUIaH OTBETA;
YPOBHSIX

14 | Ilepuoamueckas [Ipoananu3upoBaTh MOHATHE O 3HaTh MEPUOIUYECKUNA 3aKOH ITo3HaBaTe/IbHBIE: OCBAUBAThH MPUEMBI
cucremMa METaJUIMYECKUX U OOBSICHATD: (PU3UIECKHUI CMBICIT HcCIe. NeATebHOCTH; yCTaHABINBATh
XUMHYECKHUX HEMETAJTMYEeCKUX CBOMCTBAX aTOMHOTO (TIOPSIIKOBOI0) HOMEpa MIPUYHUHHO-CJIEICTBEHHBIE CBSI3U;
3JIEMEHTOB U 3JIEMEHTOB Ha YPOBHE NEPBOit XHMM. JIEMEHTA, HOMEPOB I'pyI U KommyHukaTuBHbIe:

CTpPOEHHE aTOMOB. (GOpMBI UX CYLIECTBOBAHUS — HA MEPHUOOB, K KOTOPHIM 3JI€MEHT :IJITAHUPOBAThH yueOHOE
ypoBHE aTOMOB. OOBSCHUTH MPUHAJICKUT B IEPUOINUECKON COTPYAHUYECTBO; BJIAJIETh PEUbIO;
MPUYUHBI U3MEHEHUS cucrTeme aJIeKBaTHO BOCIIPUHUMATh PeUb
METaJUIMYECKUX U YUHTEJs,
HEMETAJJTNYEeCKUX CBOMCTB PeryasiTuBHbIe: IPUHUMAThH YUYEOHYIO
AJIEMEHTOB B EPHOJIAX U rpynmnax 3a/1auy; COCTABIISIThH IJIaH OTBETA;
HAa OCHOBE CTPOCHHUS UX aTOMOB.

15 | Kmaccudukamms . OOBSCHUTD TPUINHBI OOBACHATH: PU3MUECKUI CMBICIT ITo3HaBaTe/IbHBIE: OCBAUBAThH NIPUEMBI
XUM. 3JIEMEHTOB. W3MEHEHUSI METAJUIMUECKUX U aTOMHOTO (MIOPSIKOBOI0) HOMEpPA UcCIe. NeATebHOCTH; yCTaHABINBATh
N3menenue HEMETAJJTNYEeCKUX CBOMCTB XHUM. 3JIeMEHTa, HOMEPOB I'PYIII U MIPUYHUHHO-CJIEICTBEHHBIE CBSI3U;
CBOMCTB AJIEMEHTOB B MIEPUOJAaxX U rpynnax | IEPUOAOB, K KOTOPBIM 3JIEMEHT KoMmyHukaTuBHbIE:
3JIEMEHTOB. Ha OCHOBE CTPOCHHUS UX aTOMOB. MPUHAJJICKUT B IEPUOAUYECKOM :IJTAHUPOBATh yueOHOe

CHCTEMC

COTPYAHHUYECTBO; BJIAJIETh PEUBIO;
aJICKBaTHO BOCIIPUHUMATE peYb
YUMTEIs,




PeryasiTuBHbIE: TPUHUMATH Y4eOHYIO
3aJady; COCTABJIATh IUIaH OTBETA;

16 | UonHas cBA3b ITo3HakoMUTECS ¢ MOHAMU U 3HaTh MOHSTHUS: UOH, 3apsj MOHA, Ilo3naBaTenbHBIE: yMEHNE HAOMIOAATh

MOHHOM XMMHUUYECKOU CBS3bIO. MOHHAs CBSI3b; YMETh MTOKa3bIBaTh U JIeNaTh BBIBOJIbI

Hayuutbcs 3anuceiBaTh CXeMBbI o0Opa3oBaHNe HOHHOW CBA3H Ha OpraHU30BbIBATH JIEATEIBHOCTh, YMEHUE

00pa30BaHUs HOHHOH CBSI3U TUIIUYHBIX IPUMEPAX paboTath ¢ yueOHUKOM;

MEXy aTOMaMHU TUITUYHBIX MIPOU3BOIUTH MOUCK UH(OpMALIHH,

METaJUIOB U HEMETAJLJIOB. KoMmyHHKaTHBHBIE
:TUTAaHUPOBATh y4eOHOE
COTPYAHUYECTBO; BJIAJIETh PEUbIO;
PeryasiTuBHbI€: IPUHUMAThH YUESOHYIO
3a1auy;

17 | KoBaneHnTtHas ITo3HaKOMUTBCS € KOBAJEHTHOM | 3HATh ONpPEAEIICHUS KOBAaJICHTHON ITo3HaBaTenbHBIE: OCBAUBATH IIPUEMBI
HETIOJISIPHAS CBS3b XUMUYECKOU CBSI3bI0, HAYUUTHCA | CBSI3U, BAJICHTHOCTH; YMETh HcCiel. NeATeIbHOCTH; yCTaHABINBATh

3aMUChIBaTh CXEMbI 00PA30BaHUSl | COCTABIATH CXeMY 00pa3oBaHUs MIPUYUHHO-CIIEJCTBEHHBIE CBSI3H;

KOBAJICHTHOM HENOJIAPHOM CBSA3M | KOBAJIEHTHON HEMOJISIPHOM CBSI3H, KoMmyHukaTuBHBIE:

JUISL ABYXAaTOMHBIX MOJIEKYJT COOTBETCTBYIOIIUE CTPYKTYPHBIC :MJTAaHUPOBATH Y4eOHOE

BOZIOPOJA, a30Ta, KMCIOPO/a, (bopMyIIbI, ONPEeNsITh KPaTHOCTD COTPYAHUYECTBO; BIIAJIETh PEYBIO;

rasioreHoB. CchopMupoBath CBSI3U. aJICKBaTHO BOCIIPUHUMATDH PEYb

MOHATUE O KPATHOCTH YUMTEs,

KOBAJIEHTHOM CBSI3H. PeryasiTuBHBIE: TPUHUMATH YUSOHYIO
3a/1a4y; COCTABIIATH IJIaH OTBETA;

18 | DnekTpooTpunaresn CucremMaTu3upoOBaTh MOHATHUS O 3Hatb nousTus: 0, cTeneHb ITo3HaBaTebHBIE: OCBAUBATh IIPUEMBI
BHOCTb. KOBAJICHTHOM XMMHUYECKOH CBSI3U. | OKUCJICHUS; YMETh COCTABIISThH HcCre. NeATebHOCTH; yCTaHABINBATh
KoBanenTtHas [To3HAaKOMUTBCS C MOJISIPHOM CXEeMbI 00pa30BaHUsl KOBAJICHTHON MPUYHUHHO-CIIEJICTBEHHBIE CBSI3H;
MOJISIPHASI CBSI3b KOBQJICHTHOM XUMHUYECKOMN CBSI3U, IOKA3bIBATh CMEILIEHUE KoMmyHuKaTHBHBIE:

CBSI3BIO U ANIEKTPOHHOM IJIOTHOCTH. :IJTAHUPOBATh yueOHOe
AIEKTPOOTPHUIATEIIBHOCTBIO KaK COTPYAHUYECTBO; BJIAJIETh PEUbIO;
MEpOU HEMETAINIMYHOCTH aJIeKBaTHO BOCIIPUHUMATD PEYb
anemeHToB. Hayuuthcs YUHTEIIs,

3aMUChIBaTh CXEMbI 00pa30BaHUs PeryasiTuBHbIe: IPUHUMAThH YUYESOHYIO
MOJIEKYJ1 OMHAPHBIX COCTMHEHUN 3a/1auy; COCTABIISTH IJIaH OTBETA;
2JIEMEHTOB-HEMETAIIOB.

19 | Merammueckas PaccmotpeTs npenictaBienue o 3HaTh MOHSATHS: XHM. CBSI3b Ilo3HaBaTeIbHbBIE: OCBAWBATH MPUEMBI




CBA3b

METaJIJIMYEeCKOM CBSI3H.
[Ipoananu3upoBaTh Ha €€
MpUMeEpe eAUHYIO PUPOTY
XHMHYECKHX CBSI3CH.

MCTAJUINYCCKAA: YMCTh ONIPCACIIATD:
THIT XUM. CBSI3U, COCTABIISITH CXEMBI
00pa30BaHUs CBSI3H.

HUCCIICA. ACATCIBHOCTH, YCTAHABJINBATH
MIPUYHUHHO-CJIEICTBEHHBIE CBSI3U;
KomMMmyHuKaTHUBHbBIE:

:TUTAaHUPOBATh y4eOHOE
COTPYAHHUYECTBO; BIAJETh PEYBIO;
aJIeKBaTHO BOCIIPUHUMATh PeUb
YUUTEI,

PeryasiTuBHbIe: IPUHUMATH YUYESOHYIO
3aiavy; COCTABJIATH IUIAH OTBCTA,

20 | O60061menue u CucreMaTu3npoBaTh U3yYEHHbIH | XapaKTepU30BaTh: XUM. DJIEMEHTBI Ilo3HaBaTenbHbIE: YMEHHE HAOIIO1ATh
cucTeMaTH3alus MaTepual O CTPOEHHM aTOMa, (ot H no Ca) Ha ocHOBe ux U J1€1aTh BbIBOAbI
3HAaHUHU IO TeEME BUJIaX XMMHYECKOM CBSI3H. II0JIO’KEHHUS B IEPUOANYECKON OpPraHU30BbIBATH ACSITEIBHOCTD, YMEHHE
ATOMBI XUM. cucreme [[.11.MennaeneeBa u paboTtath ¢ y4eOHUKOM;
3JIEMEHTOB. 0COOEHHOCTEH CTPOCHHS UX ATOMOB. | IPOU3BOIUTH MOUCK UH(OPMAIIHIH,
KommyHukaTuBHbIe
:IJTAHUPOBATH yueOHOE
COTPYAHUYECTBO; BJIAJIETh PEUbIO;
Pery1siTUBHbBIE: IPHHUMATH YUEOHYIO
3ajauy;
21 | KonrponbsHas Ypok KonTposnb 3HaHM 1 yMEHUN YMeTb 00bsICHATH 3akoHOMepHOCTH | [lo3HaBaTe/IbHbIE: OPraHU30BHIBATH
pabota Ne2 o pa3BUBAIOIIE | yYallUXCs 110 TEME « ATOMBI WU3MEHEHUS CBOMCTB 3JIEMEHTOB NesITeIbHOCTh, YMEHUE paboTaTh C
TeMe ATOMBI XMM. | IO KOHTPOJISL | XUMHYECKUX HIEMEHTOBY MaJIbIX TIEPUOJIOB U IJIaBHBIX Y4EOHUKOM;
JJIEMEHTOB. HNOJArPYII; ONPENEATh TUII KommyHukaTuBHbIe
XMMHMYECKON CBSI3U B BEILIECTBE :IJIJAHUPOBATh y4eOHOE
COTPYIHUYECTBO;
Pery1siTUBHBIE: IPUHUMATh Y4EOHYIO
3ajauy;
Tema 2 lNMpocTble BewecTBa — 7 4YacoB
22 | IlpocTsle BeniecTBa IIpoBecTu aHanM3 KOHTPOJIBHOU 3uate O6mue gusndeckue cpoiicTBa | [lo3HaBaTeIbHBIE:

— MCTaJJIbI.

pa6otsl. [ToBTOPUTE OCOOEHHOCTH
CTPOCHUA aTOMOB MCTAJIJIOB U
METAJUTMIECKYIO CBSI3b.
[To3HaKOMUTBCS ¢ OOIIUMU

(U3MYECKUMU CBOMCTBAMH

METaJIJIOB, 0COOEHHOCTH CTPOCHHUS
UX aTOMOB. ¥ METb XapaKTEPHU30BaTh:
CBs13b M@Ky COCTaBOM, CTPOCHUEM
Y CBOMCTBAMHM MPOCTHIX BEIIECTB
METaJJIOB

HaOJII0AATh U JIeJ1aTh BHIBOJIBI
OpPraHU30BBIBATH JIEATEILHOCTh, YMEHHE
paboTtath ¢ y4eOHUKOM;

IIPOU3BOIUTH MOMCK UH(OPMAIHH,
KoMMyHHKaTHBHBIE




MCTAJlJIOB.

:IUTAHUPOBATH yueOHOE
COTPYAHUYECTBO; BIAJCTh PEUBIO;
PerynsituBHbIE: IPUHUMATH YICOHYIO
3aj1a4y;

23 | IIpocThie BemecTBa CucreMaTu3upoBaTh U NOBTOPUTH | 3HATh OCOOCHHOCTH CTPOCHHUS ITo3HaBaTeIbHBIC:
— HEMETAJUIBI. 0COOEHHOCTH CTPOEHHS aTOMOB aTOMOB HEMETAJJIOB, COCTAaB HaO0JII0/1aTh U JIeJIaTh BHIBOBI
AnnoTtponusi. HEMETAJIJIOB U KOBAJIEHTHYIO BO3/yXa, YCJIIOBUS PEAKI[UU TOPEHUsI | OPraHU30BBIBATH JIEATEIBHOCTh, YMEHUE
HETOJISIPHYIO CBA3b, MIOJ0XKEHHUE U €€ MpeKpalleHus: Y METh paboTtath ¢ yueOHUKOM;
Hemetaios B [1C. XapaKTepu30BaTh: MIPOU3BOIUTH MOUCK UH(OpMALIHH,
[To3nakomMuThes ¢ pusuueckuMu | CBsA3b MEXIy COCTaBOM, CTpoeHneM | KoMMyHUKaTHBHBIE:
CBOIICTBaMH HEMETAJJIOB. Y CBOMCTBAMH IIPOCTHIX BEIIECTB :IJTAHUPOBATh yueOHOe
HEMETAJIJIOB. COTPYIHUYECTBO; BIAJIETh PEYBIO;
PeryasiTuBHbI€: IPUHUMAThH YUEOHYIO
3a1auy;

24 | KonnuecTBo CdopmupoBaTh noHATHE O YMEHUE BBIUYUCIATD: Ilo3HaBaTenbHbIe:: yMeHHE pabOTaTh B
BEIIECTBA. KOJIMYECTBE BEIIECTBA U KonnuecTBo BemiecTBa o Macce, rpynne, yMeH’e CaMOCTOSITEIbHO
MounsipHas macca. €IMHULIAX €T0 U3MEPEHUs: MOJIb, | Maccy IO KOJIMYECTBY BEILECTBA, paboTath 1Mo aNropuTMy.

MOJIb, KMOJIb. 3y4nTh YUCITy YaCTUL.3HATh MOHATHS: MOJIb, | KoMMyHMKATHBHbBIE:

IIPEJICTaBICHHUE O MIOCTOSHHOMN qucio ABarajpo. :IJTAHUPOBATh yueOHOE

ABaranpo. OOBSCHUTD COTPYIHHUYECTBO; BJIAJIETh PEUbIO;

B3aUMOCBSI3b (PH3UKO- aJICKBaTHO BOCIIPUHUMATD PEUb

XUMHUYECKHUX BEJIMYUH: MacCHhl, y4uTens,

KOJIMYECTBA U YKCJIa YACTHII. PeryasiTuBHBIE: TPUHUMATH YUSOHYIO
3a/la4y; COCTaBIISATh IUIaH OTBETA;

25 | Monspablii 00beM CdopmupoBaTh MOHSITHE O YMeTh mpoHu3BOJIUTH PACUETHI C Ilo3naBaTenbHbIE:: yMEeHHE PabOTaTh B

ra3oB.

MOJIIPHOM, MUJUTUMOJISIPHOM,
KHJIOMOJISIPHOM 00bEMOB T'a30B U
CIMHULIAX WX U3MEPEHUS:
JI/MOJb, MJI/MOJIb,

M /KMo, HayuuThes
MIPOU3BOUTH PACUETHI C
HCIIOJIb30BaHUEM IMOHATUH n, M,
Vi, Na

HCIIOJIb30BaHHUEM MOHATUM n, M, Vi,
Na

IpyIIIE, YMEHUE CAMOCTOSATEIHHO
paboTarth 1Mo aArOPUTMY.
KomMMmyHuKaTHUBHbBIE:

:TUTAaHUPOBATh y4eOHOE
COTPYAHHUYECTBO; BIAJETh PEYBIO;
aJIecKBaTHO BOCIIPUHUMATH PeUb
YUUTEI,

PeryasiTuBHbIe: IPUHUMAThH YUYEOHYIO
3aa4y; COCTABJIATH IUIAH OTBCTA,




26

Pemrenue 3agad o
TEME KOJIMYECTBO
BEILIECTBA.

®opMUpOBaTH YMEHUS
MPOU3BOJUTE PACUETEI C
HCITOJIF30BaHUEM IMOHATHH n, M,
Vi, Na

YMeTb mpOHu3BOJUTH PACUETHI C
HCIIOJIb30BaHHUEM MOHATUMN n, M, Vi,
Na

ITo3HaBaTebLHBIE: YMEHHE
CaMOCTOSITENILHO PaboTaTh 110
QJITOPUTMY, HaBBIK CAMOIIPOBEPKH U
CaMOOLICHKHU.

KommyHukaTuBHbIC:
:IJTAHUPOBATH yueOHOE
COTPYAHUYECTBO; BJIAJIETh PEYbIO;
a/IeKBaTHO BOCTIPUHUMATH PEUb
yuuTe,

PeryasiTUBHbBIE: IPHHUMATH YUEOHYIO
3aJady; COCTaBJIATh IUIaH OTBETA;

27 | O6o6menne u ['pynnupoBaTh, BBIAETAT, 3HaTh noHATHSA «Momby, «MmossipHast | [lo3HaBaTeabHbIe: yMEHUE HAOIIO1ATh
CUCTEMATU3ALINS AQHAJIU3UPOBATh, Maccay, «KMOJIIPHBIH 00beM». U JIeNaTh BBIBOJIbI
3HaHUU O MPOCTBIX CHUCTEMAaTHU3UPOBATh 3HAHUS U YMeTh BBIYUCIIATH KOJIMYECTBO OpPraHU30BbIBATH JIEATEIBHOCTh, YMEHUE
BELIECTBAX. ymenus no teme «IIpoctsie BEIIIECTBA, Maccy, 00beM 110 paboTath ¢ yueOHUKOM;
BEILIECTBA» M3BECTHOMY KOJIMYECTBY BEIIECTBA. | MPOU3BOAUTH MOUCK HHPOPMAIIH,
macce, 00beMy KoMmyHnKaTuBHBIC
:TUTAaHUPOBATh y4eOHOE
COTPYIHUYECTBO; BJIAJIETh PEYBIO;
PeryasiTuBHbIe: IPUHUMAThH YUYESOHYIO
3a1auy;
28 | KontposnbHas KoHTposb 3HaHUM ¥ YMEHMI 1O Ilo3HaBaTenbHBIC: YMEHHE
pabota Ne3 o teme «IIpocTbie BemecTBa» CaMOCTOSITENILHO paboTaTh MO
teme IIpocteie AIrOPUTMY, HaBBIK CAMOIIPOBEPKHU U
BEILIECTBA. CaMOOILICHKH.
KomMMmyHnKkaTUBHbBIE:
aJICKBaTHO BOCIIPUHUMATD PEYb
YUHTEIs,
PeryasiTuBHbIe: IPUHUMAThH YUYEOHYIO
3aJ1a4y; COCTaBJIATh IUIaH OTBETA;
Tema 3 COEAUHEHNA XUMWNYECKUX IJIEMEHTOB - 15 yacoB
29 | Crenenn CdopmupoBaTh MOHSATHE O YMeETh onpenensaTh CTENEHb ITo3HaBaTebHBIC: YMEHUE
OKHCJICHUSI. crenenu okucienus. Hayuntecs | okucnenus no [1C, mo ¢popmyne CaMOCTOSITENIbHO paboTaTh MO




HaXOJUTh CTENICHU OKUCIICHHS I10
dbopMyIie BeliecTBa U COCTABIATh
(bopMyIIbl OMHAPHBIX COEIUHEHHH
10 CTENEHU OKUCIICHUSI.
[To3HakOMUTBECS € HaYAJIAMU
HOMEHKJIATypbI Ha IpUMeEpe
OMHAPHBIX COCTUHCHHIA.

OMHAPHOTO COCIUHEHUS U
COCTaBJIATH (hOPMYJIbI OMHAPHBIX
COEIMHEHUH IO CTENEHU OKUCIIEHUS.

aJlr'OPUTMY, HaBBIK CAMOIIPOBEPKH U
CaMOOIEHKH.

KomMmyHukaTuBHbBIE:

:TUTAaHUPOBATH yueOHOE
COTPYAHHUYECTBO; BIAIETh PEYBIO;
aJIeKBaTHO BOCIIPUHUMATH PeUb
YUUTEIIA,

PeryasiTuBHbIe: IPUHUMATH yUYEOHYIO
3alavy; COCTABJIATH IJIaH OTBCTA,

30 | bunapusie I1o3HaKOMUTBCS C HA4YAJIAMHU YMeETh OIpeAeiATh CTENEHb ITo3HaBaTebHBIC: yMEHUE
COEJTMHEHUSI. HOMEHKJIATypbI Ha IIpUMepe okucnenus o [1C, no popmyie CaMOCTOSITENILHO paboTaTh MO
Jleryuue OMHAPHBIX COCAMHECHUIA OMHAPHOTO COCIUHEHUS U AITOPUTMY, HaBBIK CAMOIIPOBEPKHU U
BOJIOPOJIHBIE COCTaBIATH (OPMYIIBI OMHAPHBIX CaMOOILIEHKH.
COEJIMHEHUS. COEJIMHEHUH 10 CTENEHN OKUCIeHus | KoMMyHMKaTUBHBIE:
:TUTAaHUPOBATH yU4eOHOE
COTPYITHUYECTBO; BJIAJETh PEYBIO;
aJIeKBaTHO BOCIIPUHUMATH PEUb
yaHTeS,
PeryasiTuBHbIe: IPUHUMATH YUYEOHYIO
3a/1auy; COCTABJISITH IJIaH OTBETA;
31 | Okxcunsl PaccmotpeTs moHsiTHE 00 3HaTh MOHATHS: CIIOKHBIE BemiecTBa, | [lo3HaBaTe/ibHbIE: yMEHHE HAOIIOIATh
okcuaax. HayuuTbces 3anuchiBaTh | UX KJIACCU(UKALIUIO. U JIeTIaTh BHIBObI
(bopMyIIBI OKCHIOB 1O C. 0. U, YMeTh onpenesnsTs: OpPraHU30BbIBATH JIEATEILHOCTh, YMEHUE
Ha000pOT, OIIPENEIIATH C.0. IO CocraB BemiecTB 1o popmyiie paboTath ¢ y4eOHUKOM;
dbopmyiie. 3akpenuTh Ha OKCUAAX | YMETh HAa3bIBATh OKCHJIBI MIPOU3BOUTH MMOUCK WH(OPMAIINH,
3HaHHWE XUMHYECKON ONPEENATh: KoMMyHuKaTUBHBbIE
HOMEHKJIATyphI /11 OMHAPHBIX Cocras BeriecTs 10 GpopmyIie :JJAHUPOBATh yueOHOE
coenuHenuit. [IpousBoauts COTPYIHUYECTBO; BIAJIETh PEYBIO;
pacyeTsl ¢ UCIOJIb30BAHUEM PeryasiTuBHbIE: TPUHUMATH YUYSOHYIO
(bopMyJT OKCHIOB. 3ajauy;

32 | OcHoBaHus [To3HAaKOMUTBCS C COCTaBOM, 3HaTh CUMBONHKY:_(hopmyJibl, cocTaB | [lo3HaBaTebHBIE:: yMEeHUE pabOTaTh

Ha3BaHUAMH, KJIaccudukanueit u
IIPEICTaBUTEISAIMHU KJlacca
ocHoBaHuil. IIponoinkuTh

¥ Ha3BaHUI OCHOBaHUU
YMeTh Ha3kIBaTh. OCHOBAHHS;
ONPEAENATH MET0Yb C TOMOIIBIO

B IpyIIIIE, YMEHUE CAMOCTOATEILHO
paboTaTh MO ANTOPUTMY.
KoMMyHuKaTHBHbBIE:




dbopMupoBaHUe 3HaHUN 00 MOHAX
Ha NIPUMEpPE CI0XKHBIX HOHOB.
PaccMmotpeTs pasnuune Mexy
3apsiiaMu MOHOB U C.0.
CdopmupoBaTh mpeacTaBieHHE O
Ka4eCTBEHHBIX PEAKIMSIX HA
[IpUMEPE IIEIT0YCH.

Ka4eCTBEHHOU pEeaKLKU

:JJAHUPOBATH yueOHOE
COTPYAHUYECTBO; BIAJICTh PEUBIO;
aJIeKBaTHO BOCIIPHHUMATH PEUb
yUHTEIIs,

PeryisiTuBHBIE: IPUHUMATH yUEOHYIO
3a/1a9y; COCTaBIIATh IUIaH OTBETA;

33 | Kucnorsl. [To3HAaKOMUTBCS C COCTaBOM, YMeTh pacnio3HaBaTh ONBITHBIM Ilo3naBaTenbHbIE:: yMEHUE PabOTATh
HA3BaHUSIMH, KIIaCCUPUKALIUEH U | TyTeM: B IpyIIE, yMEHHE CAMOCTOSTEIILHO
MIPEJICTAaBUTENISIMU KJIACCOB PacTBOPBI KUCIIOT U IIENIOUEH, paboTaTh M0 aNrOpUTMY.

KkucioT. [IpogomxuTe Ha3bIBaTh KoMMyHnKkaTHBHBIE:

3HaKOMCTBO CO CJIOKHBIMU KHUCIIOTHI. :TJITAHUPOBAThH yueOHOE

WOHAMH Ha IPUMEPE KUCIOTHBIX | 3HATh XHM. CHMBOJIUKY: (DOPMYIIHI, COTPYIHUYECTBO; BJIAaJETh PEYBIO;
OCTaTKOB KHCIIOPOJICO/IEPKAIIMX | COCTAB U Ha3BaHUS KUCIIOT aJIeKBaTHO BOCIIPUHUMATD PeUb
kucaort. [Iponomxute YUUTEIIs,

dbopMuUpOBaTH 3HAHUSA O PeryasiTuBHbIe: IPUHUMATH YUYEOHYIO
pazIUYUsAX MEX]Y 3apsaaMu 3a/1a4y; COCTABJISITH IJIaH OTBETA;
HOHOB U C.0. 3JIEMEHTOB, 00

WHJUKATOpax.

34 | Conn. [To3HAaKOMUTH ydammxcs ¢ 3HaTh XUM. CHMBOJIUKY: (hOPMYJIHI, Ilo3naBaTenbHbIE:: yMeHUE PabOTATh
COCTaBOM M Ha3BAaHUSIMU COJIEH. COCTaB U Ha3BaHMS COJIEH. B IpyIIE, yMEHHE CAMOCTOSTEIILHO
[Iponomxuts popmMupoBaHue YMeTh Ha3bIBATh:_COJIH. paboTaTh M0 aJrOPUTMY.

YMEHUU paznuyaTh Ha TUChbME KomMMyHuKkaTUBHBIE:
3apsbl HOHOB U C.0. 3JIEMEHTOB. :TJIAHUPOBATH yueOHOe
HauaTp 3HaKOMUTH yUyanmxcs ¢ COTPYIHUYECTBO; BJIAJETh PEYBIO;
TEHEeTHYECKUMHU PsIaMU aJIeKBaTHO BOCIIPUHUMATD PEUb
METAJIJIOB U HEMETAIIJIOB. YUUTEIs,
PeryasiTuBHbIe: IPUHUMATH YUYEOHYIO
3a/1auy; COCTABJISITH IJIaH OTBETA;

35 | OcHoBHBIE KJIacchl | YPOK [ToBTOPUTH, 000OIUTE U Ymetsb npenensats: coctas Beniects | [lo3HaBaTe/ibHBIE:: yMEHUE paboOTaTh
HEOPraHUYECKUX o0LIEeMETON0 | CUCTEMATU3UPOBAThH 3HAHUS U o (opmyIe, MpUHAATIEKHOCTh B IpyIIe, yMEHHE CAMOCTOSITEIbHO
BEILECTB. JIOTUYECKON | YMEHHS O C.0., CJIOKHBIX BEIIIECTBA K OMpPE/EIEHHOMY Klaccy | paboTaTh IO aJITOPUTMY, YMEHUE

HAIpPaBJIEHHO | BELECTBAX U UX KJIACCU(PUKALUU. | COCTUHEHUH, CTENIEHb OKUCIECHUS paboTaTh ¢ yueOHUKOM,
CTH AJIEMEHTOB B COEJUHEHUH. CIIPaBOYHUKAMHU, SHIUKIIONEIUSIMHU U

T.Il. YMEHHE 000011aTh,
KJIaCCI/I(bI/ILII/IpOBaTL, JcJ1aTh BBIBOIBI.




KomMMyHuKkaTuBHbIE

MJIAaHUPOBATh YUEOHOE
COTPYIHUYECTBO; BIAJIETh PEUBIO;
PeryasiTuBHbIe: IPUHUMATH YUYEOHYIO
3aaqy;

36 | AmopdHubie u CdopmupoBaTh MOHSATHE O 3HaTh TUIBI KPUCTATUTUYECKUX ITo3HaBaTeIbHBIE: OCBAUBATh IPUEMBI
KpUCTAJIJINYECKHE KPUCTAIIMYECKOM U aMOphHOM pelIeTOK. YMETh Ha3bIBaTh MPUMEPHI | UCCIIE. IEeATEIbHOCTH; YCTaHABIUBATD
BEILIECTBA. COCTOSIHMM TBEPJIbIX BEIIECTB. BEILIECTB C Pa3HBIMU TUIIAMHU MPUYUHHO-CJIEACTBEHHBIE CBSI3H;

[To3HAaKOMUTBCS C TUTIAMU KPUCT. | KPUCTAJUTMUECKUX PEUIETOK, UX KoMMmyHuKaTuBHBIE:
PEIIETOK, MX B3aUMOCBS3BIO C buznyecKre CBOMCTBA. :IJTAHUPOBATH Y4eOHOE
BUJIAMU XUM.CBSI3H U UX COTPYIHUYECTBO; BJIA/IETh PEYBIO;
BIUSHUEM Ha (pU3MUeCKHe aJIeKBaTHO BOCIIPUHUMATD pEUb
cBoiicTBa BemecTs. OOBSICHUTH YUYUTES,
3aKOH MOCTOSIHCTBA COCTaBA. PeryasiTuBHbIE: TPUHUMATH YUYSOHYIO
3aJjauy; COCTaBJIATh IJIaH OTBETA;
MPOSIBJISITH NO3HABATEIbHBIN HHTEPEC
37 Yuctele BelecTra PaccmoTpeTs noHATHE 0 yuCTOM | 3HATh 3HaYeHHE cMecel B mpupose u | [lo3HaBaTeJbHbIE: OCBauBATh TPUEMBI
U CMECH. BEILIECTBE U CMECH BEIIECTB. JKU3HU YETIOBEKA, CTIOCOOBI UCCJe. NeATEeIbHOCTH; YCTaHABINBATh
Pa3znenenue PackpeITh 3HaUeHUE cMecel B paszeneHusi CMecen. MIPUYMHHO-CJICJICTBEHHBIE CBSI3H;
CMecei. MPUPOJIE U )KU3HU YEJIOBEKa. KomMMyHuKkaTHBHBIE:
[To3zHakoMHUTBCS CO criocoOamu :TUTAaHUPOBATH yUueOHOE
pazzieNieHus: CMecei. COTPYAHUYECTBO; BIAJIETh PEUbIO;
aJIeKBaTHO BOCIIPUHUMATD PeUb
YUUTEIs,
PeryasiTuBHbIe: IPUHUMATH YUYEOHYIO
3a/1auy; COCTABJISITH IJIaH OTBETA;

38 | IlpakTuueckas Hayuurscs npocreidmum YmeTb obpamarbes: IlonaBaTeJibHBIE: yMEHUE HAOIIOIATD
paborta Ne2 croco0aM paszieJIeHUsI CMECe — | C XMM. IOCYI0H | JIa0OPaTOPHBIM U JICJIaTh BHIBOIBI
Ouuctka BBINIAPUBAHUIO, OTCTAUBAHUIO, 000py0BaHUEM. OpraHU30BbIBATH JI€ATEILHOCTh, YMEHUE

MOBapEHHOM COJIH.

¢dmpTpoBanuio. [TpogomKuTh
dbopMUpOBaHUE YMEHHUS
HaOJIIO1aTh U JIENIaTh BHIBO/IBL.
TpanchopMHupoBaTh 3HAHUS
oOpareHus ¢ 1abopaTOpHBIM
000pyIOBaHUEM B TPAKTHYECKHE

YMeTh HaOII0AaTh, IENIaTh 3alHCH
HAOIIOAEHUN U BBIBOJIBL.

paboTath ¢ y4eOHUKOM;

IPOM3BOJUTH MMOUCK H(POPMAIINH,
KomMmyHnkaTuBHbIC

:JIAHUPOBATH yueOHOE
COTPYAHUYECTBO; BJIAJETh PEUbIO;
PeryasiTUBHbIE: IPUHUMATH YUEOHYIO




yMEHHUSL.

3aaqy;

39 | MaccoBas u Ha ocHoBe cpopmMHpOBaHHOTO B YMEHHE BBIYUCIATH ITo3HaBaTebHBIC: YMECHUE
o0beMHas 10715 Kypce MaTeMaTHUKU OHATHS MacCOBYI0 U O0BEMHYIO JI0JIO CaMOCTOSITENILHO PaboTaTh 110
KOMIIOHEHTOB B «4acTh OT LIEJIOro» IIPUMECEH. AJITOPUTMY, HaBbIK CAMOIIPOBEPKH U
CMECH. c(hopMHPOBATH YHUBEPCATBHOE CaMOOLICHKH.

pacueTHOE MOHATHE «I0JISI». KoMMyHuKaTHBHBIE:

OtHecTH NMOHATHE NOJIA K :IJIAHUPOBATh yueOHOE

XMMHUYECKUM BELIECTBAM U COTPYIHUYECTBO; BJIAJIETh PEUYBIO;

paccMOTPETh TaKylO aZICKBaTHO BOCIIPUHHUMATB PEUb

Pa3HOBUAHOCTB €70, KaK A0S YUHTEN,

IIPUMECH. PeryasiTuBHBIE: IPUHUMATh Y4eOHYIO
3a/1a4dy; COCTABJIATh IUIaH OTBETA,

40 | Pacuersl, CdopmupoBaTh yHHBEpCATEHOE YMEHHE BBIYUCIATH ITo3HaBaTebHBIC: YMECHUE
CBSI3aHHBIE C pacyeTHOE MOHATHE «IOJISD». MacCOBYI0 U O0BEMHYIO JI0JIIO CaMOCTOSITENILHO PaboTaTh 110
MIOHSITHEM JOJIH. OTHecTH NOHATHE 10J1 K IIPUMECEH. AJITOPUTMY, HaBbIK CAMOIIPOBEPKH U

XUMHYECKHUM BEILECTBAM U CaMOOLICHKH.

paccMOTpETh TaKyO KoMMmyHHKaTHBHBIE:

Pa3HOBUAHOCTB €70, KaK A0S :IJIAHUPOBATh yueOHOE

IIPUMECH. COTPYIHUYECTBO; BJIAJIETh PEYBIO;
aZIcKBaTHO BOCIIPUHHUMATB PEYb
yUHTEN,
PeryasiTuBHBIE: IPUHUMATh Y4eOHYIO
3a/1a4y; COCTABJIATh IUIaH OTBETA,

41 | IlpakTrueckas 3aKpenuTh BaKHENIINE YMeTb IPOU3BOIUTE PACYEThI Ilo3HaBaTenbHbIe: yMEHHE HAOIIO1aTh
pabota Ne3 XHMHYECKHE MMOHATHS: M;, n, M, MacCOBOH J0JU, paboTaTh C U JIeJaTh BEIBOEI
[IpuroroBnenue Na, W paCTBOPEHHOT'0 BEIIECTBA, | Ja0OpaTOpPHBIM 000pYI0OBaHUEM; OpPraHU30BBIBATH JAESATEIBHOCTD, YMEHHE
pacTtBopa. MOJTb. HCIIOJIH30BaTh MPUOOpPETEHHBIE paboTath ¢ y4eOHUKOM;

OO0yuuThCs 1a60PaTOPHBIM
OTIepaIHsIM - B3BEIINBaHHE,
0TOOp TIPOO TBEPABIX U KUIKUX
BEILIECTB, MPUTOTOBIICHNE
pactBopoB. OTpaboTarh Ha
NPaKTHKE XUMUYECKHE PACUETHI C
UCIIOJIb30BAHUEM YKa3aHHBIX

3HAHUA U YMECHUS B IPAKTUYECKON
JIeATEIbHOCTH U TIOBCEJHEBHOM
KU3HU: HpI/IFOTOBJIeHI/ISI paCTBOpOB
3aJJaHHON KOHIICHTPAIlHH.

POM3BOIUTH MMOUCK HH(POPMAIINH,
KomMmyHnkaTuBHbIC

:IJJAaHUPOBATh yueOHOE
COTPYAHHUYECTBO; BIIAJIETh PEUbIO;
PeryasiTUBHbBIE: IPUHUMATH YI€OHYIO
3ajauy;




BBIIIIE (PU3UKO-XUMHYECKHUX
XapaKTePUCTHK.

42 | Ypok-ynpaxxHeHue [ToBTOPUTH, 060OIIUTE U Ywmers npumensts 3YH Ilo3HaBaTenbHBbIE: YMEHUE HAOIONATh
o TeMe CUCTEeMaTU3UpPOBATh 3HAHUS U U JIeTIaTh BHIBOJbI
COCMHEHUS XUM. YMEHUs OpraHU30BBIBATH JIEATEILHOCTh, YMEHHE
3JIEMEHTOB. paboTath ¢ y4eOHUKOM;
IPOM3BOUTH MMOUCK HH(POPMAIINH,
KomMMmyHnkaTuBHbBIC
:JJAHUPOBATh yueOHOE
COTPYIHUYECTBO; BIAJIETh PEYBIO;
PeryasiTuBHbBIE: IPHHUMATH YI€OHYIO
3ajauy;
43 | KonTposbHas IIpoKOHTPONMPOBATH 3HAHUS U YMern ITo3HaBaTebHBIE: YMECHUE
pabota Ne4 o ymeHus no teme «CoenHeHus - HAXOJUTb CTENIEHb OKUCIICHHUS, CaMOCTOSITENIbHO paboTaTh MO
teme CoennHeHus XMUMUYECKHX 3JIEMEHTOB)» OTIpeNieNATh Kilacc BEIlecTBa, QITOPUTMY, HaBBIK CAMOIIPOBEPKH U
XHUM. JIEMEHTOB. Ha3bIBaTh BEIIECTBA N3YYECHHBIX CaMOOIIEHKH.
KJIaCCOB KomMMyHuKkaTUBHBIE:
-Beruucnsate MaccoByto 10110 aJIeKBaTHO BOCIIPUHUMATD PeUb
BEIIIECTBA B paCTBOPE, BBIYUCIATH V. | YUUTEIS,
m ,V HCXOJHOTO BEIECTBa, PeryasiTuBHbI€: IPUHUMATH YUYEOHYIO
COJIEpIKaLETro PUMECH 3aJa4dy; COCTABJIATh IJIaH OTBETA,
Tema 4 UameHeHUs, npoucxoasilime ¢ Bewecrsamm — 12 yacoB
44 | Ouzuveckue [ToBTOPUTH OTIMYUS XUMUYECKUX | 3HATH MOHATUS: XUMHYECKHE Ilo3naBaTenbHbIE: OCBAaUBATH IPUEMBI
SIBIICHHSL. peakuuii ot (U3NYECKUX. peaxiuu, 3K30- U SJHIAOTEPMUYECKUE | UCCIEA. ACSITEIbHOCTH; YCTAHABINBATh
XuMU4ecKue [To3HAaKOMUTHCS C MPU3HAKAMU U | PEAKIMH. 3HATh CYIIIHOCTD, MIPUYHUHHO-CJICICTBEHHBIE CBSI3U;

peakuuu, yciaoBus
U TIPU3HAKYU UX
MIPOTEKaHUS.

YCIIOBUSIMU TE€UEHUS XUMHUECKHUX
peakuuii. ChopmupoBath
IIEPBOHAYAIBHOE ITOHATHE O
KJIacCU(UKAUU XUMUYECKUX
peaxiuil o Npu3HaKy BbIIAEICHUS
WJIU TOTJIOLIEHHUS TEIJIOTHI.

MPU3HAKHU U YCIIOBUS TPOTEKAHUS
peaKuuu.

KoMmmyHuKaTuBHBIE:

:IJIJAHUPOBATh yueOHOE
COTPYIHUYECTBO; BIAJIE€Th PEUBIO;
a/IeKBaTHO BOCIIPUHUMATH PeUb
yUUTENS,

PeryasiTUBHBIE: IPUHUMATh YU€OHYIO
3ajady; COCTaBJIATh IUIaH OTBETA,




45 | IlpakTuueckas [To3HAaKOMUTBCS C MPU3HAKAMHA U | 3HATh MOHITHUSA: XUMUYECKHE Ilo3naBaTenbHbBIE: yMEHNE HAOTIOAATh
pabota Ne4 YCIIOBUSIMU TE€UEHUSI XMMHUECKUX | PEAKIUH, SK30- U SHAOTEPMHUUECKHUE | U J€TaTh BHIBObI
Hab6monenus 3a peakuwuii. ChopMupoBaTh peakuuu. 3HaTh CYIIHOCTb, OpPraHu30BbIBaTh AEATEIBHOCTD,
N3MEHEHUSAMH, [IEPBOHAYAJILHOE MOHATHUE O IIPU3HAKU U YCJIOBHSI IPOTEKAHMS yMEHHUE paboTaTh ¢ y4eOHHUKOM;
IIPOUCXOJALIMMH C KJIaccu(UKaUU XUMUYECKUX peaxuui. IIPOU3BOJIUTH MOMCK UH(OPMAIH,
ropsIlen CBeYOoi. peaKuuii 10 MPU3HAKY BBIACICHUS KoMmyHuKaTuBHBIC

WIH NTOTJIOIEHUS TEIUIOTHI. :IJITAHUPOBATh y4eOHOE
COTPYIHUYECTBO; BJIAJIETh PEYBIO;
PeryisiTUBHBIE: IPUHUMATh Y4EOHYIO
3aj1aqy;

46 | 3aKOH COXpaHEHHUS OnBITHBIM ITyTEM J10Ka3aTh U 3HATh ONPEJEIICHNE XUMUUECKOTO ITo3HaBaTeNbHBIE: OCBAUBATH IIPUEMBI
MaccChl BEIECTB. c(hopMyIMpPOBATH 3aKOH YPAaBHECHHS. UCCIIEN. NEATEIbHOCTH; YCTaHABIUBATh
XuMuyeckue COXpaHEHMS MacChl BEILIECTB. IIPUYHUHHO-CJIEICTBEHHBIE CBSI3H;
YDPaBHEHHS. KommyHukaTuBHbIC:

:IJTAHUPOBATH yueOHOE
COTPYIHUYECTBO; BIAJIETh PEYBIO;
aJIeKBaTHO BOCIIPUHHUMATh PEUb
YUHTES,

PeryasiTuBHbIE: TPUHUMATH Y4EOHYIO
3a/1a4y; COCTABIIATh IUIaH OTBETA;
IIPOSIBJIATh IO3HABATEJIbHBIN HHTEPEC

47 | Xumuueckue CdopmynupoBaTs 1 Ymets pacctaBiaTh kodppunmentsl | [lo3HaBaTe/bHBIC: OCBaMBATH IPUEMBI

YpaBHEHHUS. [IPOAHAIU3UPOBATH MOHATHUE O B YPaBHEHUSX PEaKIINM. UCCel. 1eATEeIbHOCTH; YCTaHABINBATh

XMUMUYECKOM YPaBHEHUH Kak 00 IIPUYNHHO-CJIEICTBEHHBIE CBSI3H;

YCJIIOBHOM 3aIIMCU XUMHUYECKON KoMmyHuKaTHBHBIE:

peaKuy C MOMOIIBIO :IJIJAHUPOBATh y4eOHOE

XUMUYECKHX (POPMYIL. COTPYIHUYECTBO; BJIAJIETh PEYBIO;
aZIcKBaTHO BOCIIPUHHUMATB PEUb
YUHTENS,
Pery1siTUBHBIE: IPUHUMATh Y4EOHYIO
3a/1a4y; COCTaBIIATh IUIaH OTBETA;

48 | Pacuetsl o Hayuutbcst npon3BOAUTH pacyeTsl | BeIYMCIIATS: Ilo3HaBaTenbHBIC: YMEHHE

XUMHUYECKUM
YpaBHEHUSIM

Mo XUMHUYCCKUM YpPAaBHCHUAM:
HaXOJWTh KOJIMYCCTBO, MACCy U

KOJIMYECTBO BEIIECTBA, 00bEM, MACCy
10 KOJIMYECTBY BEIIECTBA, MacCe,

CaMOCTOATCIBHO pa6OTaTB 110
AJITOPUTMY, HABBIK CAMOIIPOBCPKHU U




00BbeM MPOAYKTOB PEAKIIMH MO
KOJIMYECTBY, Macce, 00beMy
MCXOJIHBIX BEIIECTB, B TOM YHCIIE
U B Clly4ae, eCclid UCXOJHbIE
BEIIIECTBA JIaHBI B BUJIE PACTBOPOB
WJIU CMECEN.

00BbEMy peareHTOB WM TPOTYyKTOB
peakuuun

CaMOOLICHKHU.
KommyHukaTnBHbIC:

:IJTAHUPOBATH yueOHOE
COTPYAHUYECTBO; BJIAJIETh PEYbIO;
a/IeKBaTHO BOCIIPUHUMATH PeUb
yuuTen,

PeryasiTuBHbIE: TPUHUMATH Y4eOHYIO
3aJady; COCTABJIATh IUIaH OTBETA;

49

Peaknun

pa3IoKeHusl.

[To3HaKOMUTBCS € peakuusIMHU
pa3I0XKEeHU U HayaTh
(bopMHpOBaTh YMEHHE COCTABIIATD
YPaBHEHHS XUMUUECKHUX PEAKIIUH.

3HATh MOHSTHE:

peakuu pasyioKeHUs

YMeThb onpenensaTh U COCTaBIATh
pPEeaKIK Pa3I0KEHUS..

Ilo3naBaTenbHbIE:: yMEHUE pabOTaTh
B IpyIIe, YMEHHE CAMOCTOSTEIHHO
paboTaTh 1O AIrOPUTMY, YMEHHE
paboTath ¢ yueOHHKOM,
CIPaBOYHHUKAMHU, SHIUKIIONEIUIMU U
T.I. yMeHHE 000011aTh,
KJ1acCU(UIUPOBATH, 1€JaTh BHIBObIL.
KomMMyHMKaTHBHbBIE

TJIAHUPOBATh YU4eOHOE
COTPYAHUYECTBO; BIIA/IETh PEUbIO;
PeryasiTuBHbIe: TPUHUMAThH YUYESOHYIO
3amauy;

50

Peaknuu
COEIMHEHUS

PaccmotpeTs nousTe o
CYIIHOCTH PEAKIUHN COCIUHCHHUS.
[TpomomxuTh HhOpMUPOBaAHHS
YMEHHMS 3aIIMCBIBATh YPAaBHEHUS
XUMUYECKUN PEAKLIUN.

3HaTb NOHSTHE:

pPEeaKIMK COCTUHEHUS

YMeTh onpeAeniaTh U COCTaBIATh
pEeaKIMK COCTUHEHUS.

ITo3naBaTenbHblIe:: yMeHHE paboTaTh
B IIape, YMEHHUE CaMOCTOSTENIbHO
paboTath MO alrOpUTMy, yMEHUE
paboTath ¢ Y4COHHKOM,
CIPAaBOYHUKAMHU, SHIIUKIONICIHSIMU U
T.II. YMEHHE 000011aTh,
KJ1accu(puIupoBaTh, AIaTh BHIBOIBI.
KommyHukaTnBHbIE

IUTAHUPOBATh yueOHOe
COTPYAHUYECTBO; BJIAJIETh PEYbIO;
PeryasiTuBHbIE: TPUHUMATH Y4eOHYIO
3ajauy;

51

Peaknuu
3aMCIIICHUS.

JlaTh MOHSATHE O CYITHOCTH
peaKIMK 3aMelICHUsI.

3HaTh OHSTHE:
Peaxkuuu 3amemnienus

ITo3naBaTenbHbIe:: yMeHHE paboTaTh
B I'pyIIE, YMEHUE CAMOCTOSITENBHO




Peakuuu oOMeHa.

[TpomomxuTh hopMUpoBaHHE
YMEHHUS 3aIIUChIBATh YPAaBHEHUS
XUMHYECKHUX PeaKIHii, Ha4aTh
dbopMHUpOBaHKE YMECHHE
MPEICKAa3bIBATh MTPOIYKTHI
peaKkuuii 3aMeIECHUS.
CdopmupoBaTs epBOHAYATHEHOE
MOHSITHE O JEKTPOXUMHUYECKOM
psane metauioB. PaccMoTpeTh
MOHSITHE O CYIIHOCTH peakuuit
obmeHa. [IpogomkuTh
(dbopMHUpOBaHUE YMEHUS
3aMUChIBaTh YPaBHEHUS U
MpeIBUIETh MPOAYKThI peakiuit
obmena. CpopmupoBaTh
MepBOHAYAILHOE TTOHATHE 00
YCIIOBUSX TEUCHUS peaKiuii
MEXJ1y pacTBOpPaMHU 10 KOHIIA.

YMeThb onpeAeniaTh U COCTaBIATh
peaKkuuu 3aMeIleHus. 3HaTh
MMOHATHSA:

Peakiiun oOMeHa, yCiI0BHS TCUCHHS
peaKkuui 10 KOHLA

YMeTh onpeaensaTh

THUI XUMUYECKOU PEAKLIUH.

paboTath MO alrOpUTMy, yMEHUE
paboTtarh ¢ Y4COHHKOM,
CIPAaBOYHUKAMHU, SHIIUKIONICIHSIMU U
T.II. YMEHHE 000011aTh,
KJ1accu(pUIupoBaTh, AIaTh BHIBOIBI.
KommyHukaTuBHbIe

IUTAHUPOBATh yueOHOE
COTPYAHUYECTBO; BJIAJIETh PEYbIO;
PeryasiTuBHbIE: TPUHUMATE Y4EOHYIO
3ajauy;

52 | Tunbl XuMUYECKUX [Tponomxars hopMuUpoOBaThH 3HaTb CBOMCTBA BOJBI. Ilo3HaBaTebHBIE: YMEHHE HAOIIO1ATh
peakuui Ha YMEHHUS ONPENEIATh THII YMeTh OnpenensaTh U JI€J1aTh BBIBOJBI

IIpUMEpE CBOMCTB XUMHUYECKON peaKIMH 110 TUIl XUMHUYECKOHN peaklinu. OpPraHU30BbIBATH ACSTEIBHOCTD,

BOJIBI. IIPU3HAKY YUCIIO U COCTaB yMEHHUe paboTaTh ¢ y4eOHUKOM;
MCXOJHBIX BEILECTB U MPOIYKTOB MIPOU3BOJIUTH MOUCK UH(OPMAITHH,
peakuuu KommyHukaTnBHbIe

:IJTAHUPOBATH yueOHOE
COTPYIHUYECTBO; BIAJETh PEYBIO;
PeryasiTuBHbIE: TPUHUMATH Y4eOHYIO
3a1aqy;

53 | O0oOuIeHne n O06001mKUTh, CHCTEMAaTU3UPOBATH YMeTn Ilo3naBaTenbHbIE: yMEHNE HAOTIOAATh

CUCTCMaTu3aluia
3HAHWH 10 TEME
U3MEHEHUS,
MIPOUCXOSAIIIHE C
BCIIECCTBaAMHU.

3HaHUA 110 TeMe «3MeHeHus,
MIPOUCXOISIINE C BEIIECTBOM»

-COCTaBJIATH (POPMYJIBI BEIIECTB,
YpaBHEHUsI XUMUYECKUX PEaKIUN
-OIIpeNEATh TUIl XUMUUYECKOMN
peakuuu

- OIPEIENSTh IPUHAJIEKHOCTD

BEIIECTBA K OIpe/IeJICHHOMY KJaccy.

Y JIeTIaTh BBIBOIBI
OpPraHU30BbIBATH ACSITEIBLHOCTD,
yMeH#e paboTaTh ¢ y4eOHUKOM;
MIPOU3BOIUTH MOUCK UH(OpMALIHH,
KoMMyHMKaTUBHBIE
:TUTAaHUPOBATh y4eOHOE
COTPYJIHUYECTBO; BIAJIETh PEYBIO;
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KonTponbhas
pabota Ne5 o
TeMe M3MeHeHns ,
MIPOUCXOMSIINE C
BEI[ECTBAMHU.

[TpokoHTpOIMPOBATH 3HAHUS U
yMeHus 1o teme «M3menenus,
MIPOUCXOSIINE C BEIIECTBOM

PeryasiTuBHbIE: TPUHUMATH Y4eOHYIO
3ajauy;

ITo3HaBaTeIbLHBIE: YMEHHE
CaMOCTOSITENILHO PaboTaTh IO
QJITOPUTMY, HaBBIK CAMOIIPOBEPKH U
CaMOOLIEHKH.

KommyHukaTnBHbIC:

a/IeKBaTHO BOCTIPUHUMATH PeUb
yuuTens,

PeryasiTuBHbIE: TPUHUMATH Y4eOHYIO
3aJady; COCTaBJIATh IUIaH OTBETA;

55

[IpakTrueckas
pabota Ne 5
[Ipu3Haku xum.
peaKuuid.

Ypok
[PaKTUKYM

[TpokoHTpOIMPOBATH 3HAHUS U
yMeHus 1o teme «M3menenus,
MIPOUCXOSIINE C BEIIECTBOM

Ilo3naBaTenbHbIe:: yMEHUE pabOTaTh
B [Iape, YMEHHE CaMOCTOSTEIIBHO
paboTaTh 1O AIrOPUTMY, YMEHHE
paboTtath ¢ yueOHHKOM,
CIPaBOYHHUKAMHU, SHIUKIIONEIUIMU U
T.I. yMEeHHE 000011aTh,
KJ1acCu(UIUPOBATH, 1€JaTh BHIBObIL.
KoMMyHMKaTHBHbBIE

TJIAHUPOBATh YueOHOE
COTPYIHUYECTBO; BIA/IETh PEUBIO;
PeryasiTuBHbIe: IPUHUMATH YUEOHYIO
3amauy;

JInyHOCTHBIE: OTBETCTBEHHO
OTHOCHUTHCS K O0yUCHHIO;

ema 5 PACTBOPEHUE. PACTBOPBI. CBOMCTBA PACTBOPOB DJIEKTPOJIMTOB — 13 uacos.

56

PacTBOpenue.

PacTBopuMoOcCTS.
Tunel pacTBOpOB.

[To3HAaKOMUTBCS C PACTBOPEHUEM
KaK (PU3HKO-XUMHUECKUM
MPOIIECCOM U C PACTBOPAMH KaK
(U3UKO-XMMUYECKUMHU
CHCTEMaMH.

3HaTh, YTO PaCTBOpPEHHE (PUIUKO-
XUMHUYECKHH TpoLecce

ITo3HaBaTe/IbHBIE: yMEHNE HAOIIOAATH
U JIeNIaTh BBIBOJIBI

OpPTraHU30BBIBATH JIEATEIBHOCTD,
yMeHHe paboTaTh ¢ y4eOHUKOM;
MIPOU3BOJIUTH MOMCK HH(OPMAITHH,
KomMyHuKaTHBHBIE

:TJTAHUPOBATH Y4eOHOE
COTPYIHHYECTBO; BIAJICTh PEUBIO;
PeryasiTuBHbIE: TPUHIMATH YUEOHYIO




3ajauy;

57 | DneKTpoauTHYeCcKa W3y4nuth moHATHS 00 3HaTh NOHSTHS: ITo3HaBaTeIbHBIE: OCBAUBATh IIPUEMBI
S TUCCOLALMS. ANEKTPOJIUTAX U HEIJIEKTPOJIUTAX. | UOH, dJIEKTPOIIUTUYECKAS HcCcIel. NeATeIbHOCTH; yCTaHABINBATh
DNEKTPOIUTHI U PaccmoTtpeTs MexaHu3M JUCCOLIMALUSA, DJIEKTPOIIUT U MIPUYHUHHO-CJIEICTBEHHBIE CBSI3H;
HE3JIEKTPOJIUTHI. JUCCOLMAIMU BEILECTB C HEJIEKTPOJINT. KoMMmyHuKaTuBHBIE:

OcHoBHbIE pa3IMYHBIM THUIIOM CBSI3H. 3HaTh MOHATHA: KUCIOTa, OCHOBAHUE, | :TUIAHUPOBATH yueOHOE
nojoxxenus J/1. COJIb. COTPYIHHUYECTBO; BJIAJIETh PEUbIO;
YMeTb cOoCTaBAATh YpaBHEHUS aJICKBaTHO BOCIIPUHUMATDH PEUb
JUCCOLMAIINY KMCIIOT, OCHOBAaHHM, YUMTEs,
COJICH.

58 | Monusie CuctemMaTU3UpOBaTh, IOBTOPUTH | 3HATh YCIOBUs MpoTekaHus peaknuii | [lo3HaBaTe/ibHbBIE:: yMEHHE padOTaTh
ypaBHEHUS ¥ 3aKPETUTh YCIOBUS MPOTEKAHUs | HOHHOTO 0OMEHa JI0 KOHIIA. B [Iape, YMEHHE CAMOCTOSATEIBHO
peaKiui. peakiuii oOMeHa /10 KOHIIa. YMeTb COCTaBIATh MOJIEKYJISIPHEIE, paboTaTh 1O AIrOPUTMY, YMEHHE

CdopmupoBats yMeHUE MIOJIHBIE U COKPAIllCHHbIE HOHHBIE paboTaTh ¢ y4eOHUKOM,
COCTaBJICHUS MOJIEKYJIIPHBIX, ypaBHEHHUS peakuii oOMeHa. CIIPaBOYHMKAMH, SHIMKIIONEAUAMHA U
MOHHBIX MOJIHBIX U COKPALIEHHBIX T.II. yMeHHe 0000111aTh,
YpaBHEHUM. KJ1accu(UIUPOBATH, 1€JaTh BHIBObIL.
KoMMyHMKaTHBHbBIE
MJIAHUPOBATh YueOHOE
COTPYIHUYECTBO; BJIAJIETh PEYBIO;

59 | Ilpaktuueckas CucreMaTu3npoBaTh, HOBTOPUTh | 3HATh ycioBUs npoTekaHus peakuuii | [lo3HaBaTeqbHbIe:: yMeHHE paboTaTh
pabota Ne6 Y 3aKpENUTh YCIOBUS NMPOTEKAaHUs | HOHHOTO OOMEHa /10 KOHIIA. B [1ape, YMEHHE CAMOCTOSITEIbHO
Ycenosus peakiuii oOMeHa /10 KOHIIa. YMeTb COCTaBIIATh MOJIEKYJISIPHBIE, paboTaTh 10 AIrOPUTMY, YMEHHE
MPOTEKAHUS XUM. MIOJIHBIE U COKPAIllCHHbIE HOHHBIE paboTath ¢ yueOHUKOM,
peakuuii Mexry ypaBHEHHsI peaKkuii OOMeHa. CIIPaBOYHHKAMHU, SHIUKIONEIUSIMU U
pacTBopamu T.II. YMEHHE 000011aTh,
AJEKTPOJIUTOB J10 KJIaCCU(UIIUPOBATH, I€TaTh BHIBOBI.
KOHIIA. KoMmyHnkaTuBHbIE

IUTAHUPOBATh yueOHOE
COTPYAHUYECTBO; BIIAJIETh PEYBIO;
PeryasiTuBHBIE: TPUHUMATH YUISOHYIO
3a1auy;

60 | Kucnotsl B cBeTe PaccmoTpeTs noHATHE O KUCIOTax | 3HATh HOHSITHS: Ilo3HaBaTeIbHBIE: OCBAUBATH PUEMBbI

TO/, nx

KaK KJIaCCEC 3JICKTPOJIMTOB,

Kucnotsl B cBere Teopuu TOJ1

HCCIICA. ACATCIbHOCTH, YCTAHABJIMBATDH




KIaccupuKanus u
CBOMCTBA.

paccMOTpeTh UX Kiaccu(ukanuio
10 pa3HbIM NIPU3HAKAM,
OXapaKTepHU30BaTh 00IIHE
CBOMCTBA KUCJIOT B CBETE HOHHBIX
npeacrasienuii. Hayuurscs
II0JIb30BaThCS PSIOM
HaIpsHKEHUN METauIOB U
TabIUIEeH PaCTBOPUMOCTH ISl
IIPOTHO3UPOBAHUS BO3MOKHBIX
X.p. KUCJIOT

YMeTh XapaKTepH30BaTh: XUM.
CBOICTBa KUCJIOT, CBSI3b MEKY
COCTaBOM, CTPOCHHEM U CBOMCTBAMH
KHCJIOT.

MPUYMHHO-CJICICTBEHHBIE CBS3HU;
KommyHukaTnBHbIC:

:IJTAHUPOBATh yueOHOE
COTPYAHUYECTBO; BJIAJIETh PEYbIO;
a/IeKBaTHO BOCTIPUHUMATH PEUb
yuuTen,

PeryisiTUBHbBIE: IPHHUMATH YUEOHYIO
3aJjauy; COCTaBJIATh IUIaH OTBETA;

61 | OcHoBaHus B PaccmoTtpets nonsitue 06 3HaTh NOHSTHE: ITo3HaBaTeNbHBIE: OCBAUBATH IIPUEMBI
ceere TOJ, nx OCHOBaHHUAX KakK Kjacce OCHOBaHMS B cBeTe Teopuu T HCCIIEl. EATEIbHOCTH; yCTAaHABINBATh
KIaccupuKanus u AJIEKTPOJUTOB, PACCMOTPETH UX YMeTb XapaKkTepu30BaTh: XUM. MPUYUHHO-CIIEJICTBEHHBIE CBSI3H;
CBOICTBA.. KJIaCCU(UKALIMIO [0 PA3IUYHBIM | CBOMCTBAa OCHOBAHUM KoMmyHukaTuBHbBIE:

MpU3HAKaM, OXapaKTepU30BaTh :IJTAaHUPOBATH Y4eOHOE

o01Ire CBOMCTBa OCHOBAaHUN B COTPYIHHUYECTBO; BJIAJIETh PEUbIO;

CBETE MOHHBIX MPEACTaBICHUM. aJIeKBaTHO BOCIIPUHUMATDH PEYb
y4uTeNs,
PeryasiTuBHbIE: TPUHUMATH YUSOHYIO
3a/lady; COCTaBIISATh IUIaH OTBETA;
HWHTEpec

62 | Conu B cBete TO/, CdopmupoBaTh MOHSATHE O CONSAX | 3HATH TOHSATHUS: ITo3HaBaTeIbHBIE: OCBAUBATh IIPUEMBI

HUX CBOMCTBA.

KaK KJIacce DJIEKTPOJIUTOB,
paccMOTpeTh UX KiacCu(DUKALINIO
10 COCTaBy, OXapaKTePU30BaTh
00IIIIe CBOMCTBA COJIEH B CBETE
HOHHBIX MPEICTABICHUIA.

conu B cBeTe Teopun TO/]

YMeTh XapaKTepH30BaTh: XUM.
CBOICTBA COJIEH, CBSI3b MEKIY
COCTaBOM, CTPOCHHEM U CBOMCTBAMH
coJeit

UCClell. ACATENbHOCTH; YCTaHABIUBATh
MPUYMHHO-CJICICTBEHHBIE CBS3HU;
KommyHukaTuBHBIC:

:IJTAHUPOBATH yueOHOE
COTPYAHUYECTBO; BIAJIETh PEYbIO;
a/IeKBaTHO BOCTIPUHUMATH PeUb
yuuTe,

PeryasiTUBHbBIE: IPHHUMATH YUEOHYIO
3aJauy; COCTABJIATh IUIaH OTBETA;




63 | Oxcunsl. O600UTh 3HaHUS O COCTaBE YMeTb XapaKkTepu30BaTh XUM. Ilo3naBaTenbHBIE: OCBaNBATh IPUEMBI
Knaccudukanus. OKCHJIOB, PACCMOTPETh CBOIICTBa OKCHUJIOB, CBSI3b MEXK]TY UCCIIe]l. 1eATeIbHOCTH; YCTaHABINBATh
CsoiicTBa. KJIaccU(UKAIUIO OKCUIOB, COCTaBOM, CTPOCHUEM U CBOMCTBAMM | IPUUUHHO-CJIEICTBEHHBIE CBSI3H;

CBOICTBa OCHOBHBIX, KUCIIOTHBIX | OKCHI0B. COCTaBISATh ypaBHEHUS KoMMmyHUKaTHBHBIE:
OKCH/JIOB. peaxiui, XapakTepu3yOLIIX :IJTAHUPOBATH yueOHOE
CBOIICTBa OKCHJIOB. COTPYIHUYECTBO; BIAJIETh PEYBIO;
a/IeKBaTHO BOCIIPUHUMATH PeUb
yUuTeNs,
PeryasiTuBHbIE: TPUHUMATH Y4eOHYIO
3a/1a4y; COCTaBIISATh IUIaH OTBETA;

64 | 'eneTnueckas CdopmupoBaTh MOHSITHE O YMeTh Ha3bIBaTh CBOMCTBA Io3naBaTenbHbIE:: yMEHUE pabOTaTh
CBSI3b MEKIY TEHETUUYECKOH CBSI3U U HEOpPraHUYECKUX BEILECTB, B [Iape, YMEHHE CAMOCTOSATEIBHO
KJlaccaMu reHeTHYecKoM psje. PaccMoTpeTs | cocTaBisATh ypaBHEHUS 110 paboTaTh 1O AIrOPUTMY, YMEHHE
HEOPraHUYEeCKuX «B INHAMUKE» T€HETUYECKHE TEHETHUUYECKUM DPsIIaM. paboTtath ¢ yueOHHKOM,

BEIIECTB. pSAABI METaJlIa U HEMeTaJa. CIPaBOYHHUKAMU, SHIUKIIONEIUIMU U
T.I. yMeHHE 000011aTh,
KJ1accu(UIUPOBATH, 1€JIaTh BHIBODIL.
KomMMyHMKaTHBHBIE
MJIAHUPOBATh YueOHOE
COTPYIHUYECTBO; BJIAJIETh PEYBIO;
PeryasiTuBHbIe: TPUHUMAThH YUYEOHYIO
3aaqy;

65 | IlpakTuueckas [TponomxuTh HOpMUPOBATH YmeTb paboTaTh ¢ BelecTBaMH U Ilo3HaBaTenbHBIE: YMEHUE
paborta Ne7 YMEHUS T0JIh30BaThCs Ta0IUIEeH | Ja00paTOpHBIM 000PYIOBAaHUEM, HaOII01aTh, I€JIaTh BHIBOJIBI.

CBolicTBa OKCHJIOB,
KHCIJIOT, COJICH,
OCHOBaHUIA.

«OmnpeneneHue HOHOBY.
3aKpenuTh YMEHHS COCTABIIATD
YPaBHEHUs peaklyil B
MOJIEKYJISIPHOM 1 HOHHOM BHJIE.

COCTAaBIISATh OTYET O MPAKTHUECKOMN
paboTe, 3anuChIBaTh PEaAKIINN
HMOHHOTO 0OMEHA B MOJICKYJIIPHOM H
WOHHOM BHUJIC

KoMMyHuKAaTHBHBIE: YMEHUE
paboTtath B mape.

YMEHHE CaMOCTOSITEIBHO paboTaTh MO
AITOPUTMY.

PeryasiTuBHBIE: TPUHUMATH YUSOHYIO
3a1auy;

JIMYHOCTHBIE: OTBETCTBEHHO
OTHOCHUTBHCSI K O0YUCHHIO;




66

KonTponsHas
pabota Neb6 mo
teme PacTBopeHue.
PactBops1. D /1.

ITpokonTponuposats 3YH 1o
TeMe

ITo3HaBaTenbHBIE: YMEHHUE
CaMOCTOSITEJIbHO paboTaTh MO
aJrOPUTMY, HaBBIK CAMOIIPOBEPKH U
CaMOOIEHKH.

KomMMmyHnKaTUBHbBIE:

aJIeKBaTHO BOCIIPUHUMATh PeUb
YUUTEI,

PeryasiTuBHbIe: IPUHUMAThH YUYEOHYIO
3aavy; COCTAaBJIATH IUIAH OTBCTA,

67 | OxucnuTenbHo- I103HaKOMUTBCS C HOBOU 3HATh NOHATHSL: Ilo3naBaTenbHblIe:: yMeHHE pab0TaTh
BOCCTaHOBUTEJIbHBI KJaccudukanuei X.p. mno OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIE | B MApe, yMEHHE CAMOCTOSITEIHHO
€ peaKLtu. NPU3HAKY U3MEHEHHUS C.0. pEaKIMU; OKHCIUTEb, paboTath Mo alropuTMy, yMEHUE
AJIEMEHTOB, 00Pa3yIONTUX BOCCTaHOBHUTEJIb, OKHCIICHHE, paboTarh ¢ Y4COHHKOM,
pearupyolue BeecTsa u BOCCTAQHOBJICHHE CIIPaBOYHUKAMHU, SHIUKIIOMEIUIMU U
MPOTYKTHI PEAKIIUH, - C T.II. YMEHHE 000011aTh,
OKHCITUTEIHHO- KJ1accu(pUIupoBaTh, AIaTh BHIBOIBI.
BOCCTAaHOBUTEIbHBIMU PEAKIUSIMUI KoMMmyHukaTuBHBIE
(OBP). Hayuutbcs ypaBHUBAThH IUTAHUPOBATh yueOHOE
szarmucu OBP metonom COTPYIHUYECTBO; BJIAJIETh PEUbIO;
AIIEKTPOHHOTO OaaHca. PeryasiTuBHbIE: TPUHUMATH YUCOHYIO
3amavy;
JINYHOCTHBIE: OTBETCTBEHHO
OTHOCHUTBHCSI K 00YUCHHIO;
68 | Urorosoe IIpokOHTPOIMPOBATE U YwMers npumenats 3YH Ilo3HaBaTenbHBIE: YMECHHE

TECTUPOBAHUE 3a
Kypc 8 kiacca.

CHUCTEMATHU3UPOBATh 3HAHUS O
CBOMCTBaX OCHOBHBIX KJIACCOB
HEOPraHWYECKUX BELIECTB, O
T€HETHYECKOM CBSI3H.

CaMOCTOSITEJIbHO PaboTaTh 1O
aJIrOpUTMY, HaBBIK CAMOIIPOBEPKH U
CaMOOIEHKH.

KomMMmyHnKaTHUBHbBIE:

aJIeKBaTHO BOCIIPUHUMATH PeUb
YUHUTEI,

PeryasiTuBHbIe: IPUHUMAThH YUYEOHYIO
3aavy; COCTABJIATH IUIAH OTBCTA,




9 kiaacc

Ipunoxenne 2

Tema u THII ypoka

/3

ILnanupyemble pe3yJbTaThl

IIpeameTHbIe

Metanpeamernsie Y'Y /1

JInuHOCTHBIE
YV

BBenenune. O0mas XapakTepucTUKA XMMHUYECKHUX 3JIEMEHTOB U XUMUYeCKUX peakuuii. [lepuoanyecknii 3aKoH U epuoguy

xummnuyeckux 3jiemMenToB [[.M.Menaeneena. (104.)

€CKas cucremMa

1. | XapakTepucTUKaxuMH4eCK Hayuamcs: XxapakTepu3oBaTh PeryasiTuBHbIE: CTaBAT yueOHBIC @opMHUpYIOT
Oro 3JIEMEHTA Ha XUMUYECKHE IEMEHTHI 1-3 —T0 3a/1a4M Ha OCHOBE COOTHECEHUS TOTO, OTBETCTBEHHOE
OCHOBAHUU €T0 MOJO0KEHHS nepuoza 1o ux nojoxenuto [ICXO YTO YK€ U3BECTHO U YCBOEHO YYalllUMCsl, | OTHOILIEHHUE K
B [lepnoanueckoii cucreme J.1. Menneneena. H TOTO, YTO €I HEM3BECTHO YUYEHHIO
. . MenneneeBa Honyuam eo3moorcnocmo nayuumsca: | Ilo3HaBaTeIbHbIE:CAMOCTOSATEIBHO
OTHCHIBATh U3yUYEHHBIE OOBEKTHI KAK | BBIACNAIOT U (POPMYIUPYIOT
CHUCTEMBbI, MPUMEHSIS JTOTUKY MMO3HABATENIbHYIO 1IEJIb
CHUCTEMHOI'0 aHaJIu3a KoMmyHukaTuBHbIe: popMyIupyIOT
COOCTBEHHOE€ MHEHHE M MO3ULIHIO,
3a/1a0T BOIPOCHI, CTOSAT MOHATHBIE [
MapTHEPA MOHATHUS
2. | CBolicTBa OKCHIOB, KHUCIIOT, Hayuamcs: na3piBath 001111€ PeryasiTuBHBIE: CTaBAT yU4eOHYIO [IposiBiisitoT
OCHOBAaHMH U COJIEH B CBETE XUMUYECKHUE CBOWCTBA KUCIOTHBIX, 3a7a4y, OIPEACISAIOT YCTOMYMBBIN
TEOPUU OCHOBHBIX OKCHJIOB, KUCJIOT, MIOCJIEI0BATEIBHOCTh TPOMEKY TOUHBIX y4eOHO —
JJIEKTPOJIUTUYECKON OCHOBaHUH U conel ¢ no3unuu TO/I; | meneil ¢ yueroMm KOHKpETHOTO [TI0O3HABATEIJILHBIN
JUCCOIMAIMU U OKUCIICHUS- IIPUBOJANTH PUMEPHI PEaKIUH, pe3yabpTaTa, COCTABIISAIOT IUIAH U MHTEPEC K HOBBIM
BOCCTaHOBJICHUS HOJTBEPXKJAIOLINX XUMHUECKHE QJITOPUTM JIEHCTBUMN criocodam
CBOMCTBA: OKCUJIOB, KMCJIOT, Ilo3naBaTenbHbBIE: peuieHus 3aaa4y
OCHOBaHMM, COJIEH; ONPENEIIATh CaMOCTOSITEIILHO BBIACISIOT
BEIIECTBO — OKUCIIUTEINb U BEIIECTBO — | (DOPMYIHPYIOT MO3HABATEIbHYIO LIETb,
BoccTaHoButenb B OBP; UCTIONB3Ys O0IIHMEe IPUEMBbI PELICHUS
Honyuam 6o3modrcnocmv nayuumoca: | 3a1a4
IPOTHO3MPOBATH CIIOCOOHOCTh KoMmyHHnkaTuBHbIC:
BEILIECTBA MPOSBIISITH OKUCIUTENIbHBIE | KOHTpOJIb M OlIEHKa IeMCTBUI mapTHEpa
WJIM BOCCTAHOBUTEIIbHBIE CBOMCTBA C
Y4ETOM CTEIEHEW OKUCIICHUS
3JIEMEHTOB, BXOJSIIUX B €0 COCTAB
3. | AmdoTepHbBIE OKCUIBI U Hayuamcs: xapakrepu3oBaTthb PeryasitTuBHble: [IposiBasroT
TUAPOKCH/IBI XUMHUYECKHE CBONCTBA aM(POTEPHBIX [TpuHUMAIOT U COXPAHSIOT YUeOHYIO I00posKenaTeNbH

OKCHJIOB ¥ THJIPOKCHJIOB,

3aaa4y, YUYUTBIBAIOT BEIACIICHHBIC

OCTBh,0T3bIBUHNBOC




HCIIOJIB30BATh IIPU XapaKTEPUCTUKE Y4YUTEJIEM OPUEHTUPBI ACUCTBUS B HOBOM | Th, KaK
BEIIECTB MOHATHE «aM(OTEPHOCTDY, y4eOHOM MaTepHalie B COTpYJHHUYECTBE C | TOHUMAaHUE
MMPOBOAUWTL OIIBITHI, TOATBCPIKAAOIIHNEC | YUUTCIICM YYBCTB
xuMHu4ueckue cBoiictBa amporepubix | I[lo3HaBaTe/ibHBIE: OPYTUXIIIONEN U
OKCHJIOB U THAPOKCHUIOB; CraBaT 1 GOpMyIHPYIOT IPOOIEMY COIIEPEKUBAHNE
Hozzyltam BO3MOIHCHOCNTb HAYUYUMbCAL. YPOKa, CaMOCTOATEIIBHO CO3aal0T UM
O0CO3HaBaTh 3HAUCHUC TCOPCTUUCCKUX AJITOPUTM ACATCIIBHOCTHU IIPU PCUHICHUN
3HAHUU JJIS1 TPAKTUYECKOU poOIeMbI
JeATETbHOCTH YeIOBEKa KommyHukaTuBHbIe:
[IposABIISAIOT aKTUBHOCTH BO
B3aHMOIIeI>'ICTBPIH AJI pCHICHU A
MO3HABATEJbHBIX U KOMMYHUKATUBHBIX
3a/1a4(3a/1at0T BOMPOCHL, (POPMYITHPYIOT
CBOM 3aTpyJAHEHUs, IpeyIaraloT IOMOIIIb
B COTPYIHUYECTBE)
[Tepnoanueckuit Hayuamcs: onuceiBaTh 1 PeryasitTuBHble: OnpenensroT
3aKkoH U Ileproguyeckas XapakTepu3oBaTh Tabauunyto Gopmy | [Imanupyror cBou AeHCTBUS B CBOIO JIMYHYIO
cucTeMa IICXD JI.1. MenneneeBa; nenaTh COOTBETCTBHUH C IIOCTABJICHHOM 3a7aueii | MO3HUIIMIO,
. 1. Menneneena B cBeTe YMO3AKJIIOUEHHS O XapaKTepe U YCJIOBUSIMU €€ pean3aiuu aJICKBATHYIO
Y4€HHUS O CTPOCHUHU aTOMa M3MEHEHUS CBOMCTB XUMHUYECKHUX g depeHIpoB
AJIEMEHTOB C YBEITMYCHUEM 3aPsI0B Ilo3naBaTebHBIE: CTABAT aHHYIO
ATOMHBIX fJIEP. 1 GOPMYJIUPYIOT LEIH U TPOOIIEMBI CaMOOIICHKY

Tlonyuam 603M0HCHOCIIb HAYHUMBCAL:
IIPUMEHATH 3HAHUA O
3aKOHOMEPHOCTAX NEPUOIUYECKON
CUCTEMBI XUMHUYECKUX DJIEMEHTOB JIs
OOBSICHEHUS U TIPEIBUICHUS CBOMCTB
KOHKDETHBIX BEIIECTB

ypOKa; 0OCO3HaHHO U MPOU3BOJIBHO
CTPOAT B YCTHOM M MUCHbMEHHOU (hopme

KommyHunkaTuBHbIC:
Bnanenne MOHOJIOTMYECKOU U
JMAJIOTHIECKON hopMamMu peun

CBOHMX YCIICXOB B
yuebe

XuMudeckas
OpraHu3alus KUBOU U
HEKUBOU IIPUPOLBI

Hayyamcs: xapakrepus3oBaTh
XUMHYSCKHI COCTaB JKHBOM KIJIETKU,
COCTaB Si7Jpa, MAHTUU 3EMHOU KOPBI;
HOﬂyllam BO3MOIHCHOCNb HAYYUMbCAL!
OOBSICHATH MUP C TOUKH 3PCHUS
XUMHH

PeryasiTuBHbIe: paboTaTh 1O IUIAHY,
UCIIOJIB3YS CHEIHAIbHO MOA00paHHbIE
CpEeACTBA. YMEHUE OLICHUTH CTEIICHb
ycIexa Wi Heycrexa CBOen
NESTENHOCTH

Ilo3HaBaTenbHBbIE: aHATU3UPOBATH,
CpaBHUBATh U 0000IIATH U3YUCHHBIE
noHsTHs. CTPOUTH JIOTHYECKOE
paccyXAcHHe, BKJIIOYasi yCTaHOBJICHUE

®opMupoBaHue
OTBETCTBEHHOTO
OTHOLIEHUS K
Y4EHHIO




IIPUYMHHO — CJIEJICTBEHHBIX CBSI3EH.
ITpencTBasaTh HH(pOPMALHIO B BUJE
pHUCYHKa

KommyHunkaTuBHBIC:

OTtcTauBaTh CBOIO TOUKY 3PEHMS,
IIPUBOUTH apryMEHTBHI, OATBEPXKAas UX
dakrtamu

Knaccudukanus Hayuamcs: yctaHaBnuBath PeryasiTuBHbIE: Omnpenenstor
XUMHAYECKHX PeaKIuil mo NPUHAIICKHOCTh XUMHUUECKOM Br1BuraroT Bepcun penieHus BHYTPEHHIOIO
Pa3IUYHBIM OCHOBaHUSIM peaKuu K onpeAeaEHHOMY THITY TI0 po0GJIeMbl, 0CO3HaBaTh KOHEYHBIH MO3UIIIO
OJTHOMY M3 KJIaCCH(PUKAIIMOHHBIX pe3yabTar o0yyaromuxcs
MPU3HAKOB: 1) MO YKCITy U COCTaBY Ha YPOBHE
MCXOJHBIX BEIECTB U MPOITYKTOB Ilo3naBaTtenbHbIE: M10JIO’KUTEIBHOIO
peaxiuu (peakiuu COeJUHEeHMS, Br16upaioT OCHOBaHUS U KPUTEPUH ISl | OTHOLICHUS K
pasyIoKeHUs, 3aMEeIIeHUs M 0OMeHa); | Kiaccuukanum 00pa3oBaTeNbHO
2) 1o BhIACNICHHIO WK nioruioneHuto | [Ipeobpa3oBwiBaTh HHGOPMAIIHIO U3 My TIpoleccy,
TEIUIOTHI (PEaKLMU 3K30TEPMUYECKHE | OJHOTO BUJA B JPYTOM U BBIOMPATH U1 | TOHUMAIOT
U DHJAOTEPMUYECKHUEL); ce0s ynooHyro ¢opmy dukcanuu HEOOXOAMMOCTh
3) 10 U3MEHEHUIO CTENEHEN NpeCTaBIeHUs HHPOPMALIUU Y4EHHUS
OKHCJICHUS XUMHUYECKHUX 3JIEMEHTOB
(peakiuy OKUCIUTENBHO- KomMmyHukaTuBHbIe:
BOCCTAaHOBUTEIBHBIC); OTtcTauBath CBOIO TOUKY 3PEHHS,
4) mo oOpaTUMOCTH mporLecca MPUBOUTH APTYMEHTBI, TOITBEPKIast UX
(peakiuu oOpaTUMbIE U (daxkTamu. PaznuyaTh B yCTHOU peun
HEoOpaTHMBIE); MHEHHE, J10Ka3aTeIbCTBA, TUIIOTE3bI,
THonyuam 603moxcHOCb HAYUULCA: Teopuu
COCTaBJIATH MOJIEKYJISIPHBIC U TTOJIHBIC
MOHHBIE YPaBHEHHS 110 COKPALICHHBIM
HMOHHBIM YPaBHEHUSIM.
[TonsiTre o ckopoctu Hayuamcs: na3pBaTh GaKTOpPHI, PeryasiTuBHbIE: [IposBsitoT
XUMUYECKON peaKLuu BJIMSIONIUE HA CKOPOCTh XUMHUECKOH | CaMOCTOSTETbHO OOHAPYKUBAIOT U YCTOMYMBBIN
pEeaKIMK U OOBSICHATH UX BIMSHUE HA | GOPMYJIHUPYIOT IPOOIeMy. y4eOHO —
CKOpPOCTb XUMHYECKOW PEaKH; [03HABATEJIbHBIN
Ha3bIBaTh (PAKTOPHI, BIUSIOLINE HA Ilo3HaBaTenbHBbIE: MHTEpPEC K HOBBIM
CMeIllEHHE XMMUYECKOTO paBHOBECHUS. | BBIABIAIOT IPUYMHBI U CIIEACTBUS o0IHIM
siBjieHUd. CTPOSIT JIOTUYECKHUE criocobam

HO]lyltam BO3MOHCHOCMb

PaACCYKACHUS, YCTAaHABJIIMBAKOT

penieHus 3aia4y




Hay4umscsi: IPOTHO3UPOBATH
pe3yIbTaThl BO3ACHCTBUS Pa3IMUHbIX
(bakTOpOB Ha U3MEHEHHE CKOPOCTH
XUMHYECKON PEaKIUu;
IMPOTrHO3HUPOBATH PC3YJILTATHI
BO3/IEHUCTBUS pa3IMUHbIX (PAKTOPOB Ha
CMCHICHUC XUMHUYCCKOI'0 paBHOBCCHUS

MNPUIUHHO — CJICACTBCHHBIC CBA3U

KomMMyHuKaTHUBHbBIE:

VY4YUTHIBAIOT pa3Hble MHEHUS U
CTPECMSTCA K KOOpAUHALIUHA PA3JIMIHBIX
MO3UIMI B COTPYIHUYECTBE,
(bopMyIIHPYIOT COOCTBEHHOE MHEHHE U
MO3UIIIO

8. | Karanusaropsl Hayuamcs: ucnonb3oBaTh Ipu PeryasituBHbIe: YcBoeHue
XapaKTEPUCTHUKE MPEBPAICHAN VY4YUTBIBAIOT IPABWIO B INIAHUPOBAHUU U | IIPABUII
BELIECTB MOHATHUS «KAaTaJIU3aTop», KOHTpOJIE Ccrtocoba perieHus, HUHAUBUAYaIbHOT
«MHTHOUTODP», «AHTUOKCUJIAHTBD, OCYUIECTBJISAIOT MOIIArOBBI KOHTPOJIb 0 1 0€30MacHOro
IIPOBOANTD HECIIOKHBIE XUMUUECKHE noseaeHus BUC,
OIIBITHI U HAOJIIOIEHUS 3a ITo3naBartenbHbIE: YTOXKaromMX
M3MEHEHUSIMU CBOMCTB CBOMCTB CaMOCTOATENBHO CO3/1at0T AJITOPUTM KHU3HU U
BELICCTB B IIPOLIECCE TPEBPALICHUM, NESITeIbHOCTUT MPU PEIIEHUH NTPO0JIEM | 30pOBBIO JIIOJEH
cobmonats npasuna Th u OT. pa3IM4YHOro Xapakrepa
Ilonyuam eo3mooicnocmo Hayuumocs: | KoMMyHUKaTHBHBIE:
rpaMoTHO oOpamarbes ¢ BemecTBaMu | /loroBapuBaroTCsi 0 COBMECTHOM
B IIOBCEIHEBHOM JKU3HH JESTeIbHOCTH, IPUXOJAT K 00IEeMy
PELIEHNIO, B TOM YHUCIIE U CTOJIKHOBEHHIO
MHTEPECOB
9. | O6o6mmenue u Hayuamcsa: 0600marh 3HaAHUS U PeryasiTuBHbIE:
CUCTEMATH3aLMs 3HAHUH 110 NPEICTaBIATh UX CXEM, TaOJHLI, BHocsT HE00X01MMBbIE KOPPEKTHUBEI B
Teme «BBenenue» Mpe3eHTalNI JEWCTBUE MOCIIE €ro 3aBEPIICHUS HA
OCHOBE €T0 U y4eTa Xapakrepa
CIETAaHHBIX OITHOOK
Ilo3naBaTenbHbIE:
CrposT peueBoe BbICKa3bIBAHHUE B
YCTHOUM ¥ MUCbMEHHOU dopme
KoMMykaTuBHBIE: KOHTPOJIUPYIOT
JEWCTBUSA MApTHEPA
10. | KonTpoanHas padoraNel Hayuamcsa: npuMeHsTh NOy4YeHHble | PeryJIaTHBHBIE: OCYILIECTBISIOT BeIpaxaror
o reMe «Bsenenue» 3HaHUS U CHOPMHUPOBAHHBIE YMEHUS MOIIArOBBI M UTOTOBBIA KOHTPOJIb 110 aZIcKBaTHOE
JUISL pelIeHus1 yu4eOHBIX 3a/1a4 pe3ynbrary IIOHMMAaHHE
ITo3naBartenbHbIE: IIPUYMH ycIiexa u
CTpPOSIT pe4eBOE BBICKA3bIBAHUE B YCTHOM | HEycnexa




U MUCbMEHHOH (popme y4eOHOI
KoMMmyKkaTuBHBIE: YUUTBIBAIOT Pa3HbIE | IEATEIBHOCTH
MHEHHUSI U CTPEMATHCS K KOOPIMHALIUU
pa3JIMYHBIX TO3ULIHUNA B COTPKYAHUYECTBE

Tema 1. Metanabi(184.)

11. | Ilonoxenue Hayuamcs: xapakTepu3oBaTh PeryasituBHble: OnpenensoT
3JIEMEHTOB-METAJIJIOB B METAJUIBI IO UX MOJIOKEHUIO B [IpuHUMAIOT ¥ COXPAHSIOT y4eOHYIO 3a/1a4y, | CBOIO JINYHYIO
[Iepuonnueckon cucreme IICXD JI.M.Menpaeneena, IJIAHUPYIOT CBOU JEHUCTBUSA B COOTBETCTBUM | IO3ULHIO,

. . MenneneeBa u OIMCHIBATH CTPOCHHE (DH3MYECKHE | C TTOCTABICHHOW 3a/1a4eil U YCIOBUSIMU €€ aJICKBaTHYIO
0COOEHHOCTH CTPOSHUS UX CBOMCTBA METAJIJIOB, OOBSICHATH peanu3ainuu muddepeHnrpon
aTomoB. Dusznveckue 3aBUCUMOCTbH CBOMCTB METAJJIOB ITo3HaBaTe/bHbBIE: aAHHYIO0
CBOICTBa METAJLJIOB. oT ux nosioxenus [ ICXD Hcnosnb3ytoT 3HaKOBO — CUMBOJIMYECKHUE CaMOOIICHKY
Crnnasel JA.1.Menpneneesa; cpeacTBa CBOHUX YCIIEXOB B
Ilonyuam 6o3modncrocmo KommykaTuBHbIe: yuebe
HAay4umucs: NIPpOrHO3UPOBATh ApryMEeHTHPYIOT CBOIO MO3UIIUIO U
CBOMCTBA HEU3YUYEHHBIX KOOPJIMHUPYIOT €€ C O3ULUU TaPTHEPOB B
AJIEMEHTOB U UX COCIMHEHUN HA COTPYAHUYECTBE
OCHOBE 3HAHHUU O NEPHUOJUYECKOM
3aKOHE.
12. | Xumuueckue cBOMCTBA Hayuamca: onuceiBath cBOMcTBa | PeryjassTuBHbIE: ®opMupyIOT
METAJIOB BEIIECTB Ha OCHOBE HabmoaeHnit | [loctaHoBka yueOHOM 3aa4 HA OCHOBE YMEHUS

3a UX MPEBpAIICHUSIMU, COOTHECEHHUSI TOTO, YTO U3BECTHO U YCBOEHO | UCIIOJIb30BATh
JIEMOHCTPUPYEMBIMH YUUTEIIEM, , 1 TOTO, 4TO €I€ HEU3BECTHO 3HaHUS B OBITY
uccienoBarh cBoiicTBa BeniecTB B | [lo3HaBaTebHbBIE:
X0/J1€ BBITIOJTHEHHS JIa0OpaTopHOro | BeaBMKEHUE TUIIOTE3, X 000CHOBAHUE,
OMBITA, JAEJIaTh BHIBOJBI O JI0Ka3aTeJIbCTBO
3aKOHOMEPHOCTSIX CBOMCTB
METaJUIOB B nepuoax u rpymnmnax. | KomMmykaTtuBHbIe:
Ilonyuam 6o3moducHocmo Y4aBCTBYIOT B KOJJIEKTUBHOM OOCYXJICHUU
HAay4umuvcs: TPOrHO3UPOBATh npobsieM, MPOSIBISIIOT  aKTUBHOCTH  BO
XHMMHYECKHE CBOUCTBA B3aMOJeHCTBUU s pelieHust
HEN3YUYEHHBIX 3JIEMEHTOB U UX KOMMYHHUKaTUBHBIX W  ITO3HABATEJIbHBIX
COeIUHEHUU Ha OCHOBE 3HAHUU O 3a71a4
NIEPUOINYECKOM 3aKOHE.

13. | Meranisl B mpupo/ie. Hayuamcsa: coctaBisaTh ypaBHeHHs | PeryjasiTuBHbIe: l'opnocte 3a

O0mmme
CIIOCOOBI UX

peaKL{I/Iﬁ , JJCKAIIUX B OCHOBC
MOJIYYCHHUA MCTAJIJIOB.

Y4YUTHIBAIOT IPABUIIO B MJIAHUPOBAHUU U
KOHTpOJIE crioco0a IenCTBUS

POCCHICKYO
HayKy




MOJIyUCHUA

Lonyuyam 603modcHocmo
HAy4umvcs: IPABOIUTH IIPUMEPBI
YPaBHEHUUN PEaKLUM, JICKAUX B
OCHOBE ITPOMBILIIEHHBIX CIIOCOO0B
MIOJIyYEHUS 4yTyHa U CTAJIN.

Ilo3HaBaTeJIbHBIE:

Hcnonp3ytoT monck Heo0X0IMMOn
MH(OPMALIUK TS BBIIOJTHEHUS Y4eOHBIX
3aJIaHAH C UCTIOJIB30BAHUEM YUEOHOM
JTUTEPaTypPBI

KommykaTuBHbIe:

VYYUTBIBIOT pa3Hble MHEHUS U CTPEMSTHCS K
KOOPJAMHAINY PA3JIMYHBIX ITO3HUIINI B
COTPYAHUYECTBE

14. | Pemenue pacyeTHbIX 3a1a4 Hayuamcs: pemate pacueTHbIE PeryasitTuBHbIe: OBnanenue
C TIOHATUEM MaAcCco8as 00 3a/1a4M 110 ypaBHEHUSAM O1eHMBAIOT TPABUIBHOCTD BBIIOJTHEHUS HaBBIKaAMU JJIs
861X00a NPOOYKMa XUMHYECKUX PEAKIUH, JIEWCTBUS HA YPOBHE aJICKBATHOM MPaAKTUYECKOM
IIPOTEKAIOIIUX C yYACTUEM PETPOCIIEKMBHOM OLIEHKU JESTEIBHOCTH
METAaJUIOB U UX COECIMHEHUM. Ilo3naBaTenbHbIE:
Tlonyuyam 6o3moorcnocme Bribupatot Hanbosnee s3¢hexkTuBHbIC
Hay4umscs.: penarb CIIOCOOBI pelIeH s 3a/1a4, KOHTPOJIUPYIOT U
OJINMITHA/IHBIE 33/1a4H. OLIEHHBAIOT MIPOLIECCUU PE3YIIbTAT
NesITeIbHOCTH
KomMmykaTuBHbIE:
KonTponupytot neiicTBus napTHepa
15. | Ilonsatue o Koppo3uu Hayuamcsa: ncnonp30BaTh npu PeryasiTuBHbI€: Ymenue
MeETaJlJIOB XapaKTePUCTHKE METAJUIOB U MX Pa3znuyaroT cioco0 u pe3ynbTar AecTBUs UHTETpUPOBATH
coeuHeHul noHsaTus «kopposusa | [lo3naBatesnbHbIe: [I0JTyYEHHBIE
METaJIJIOBY, «XUMHUYECKast BrnazgeroT o01muM nmpreMoM pelieHus 3a1ad | 3HaHUS B
KOppo3us», «3nekrpoxumudeckas | KommykaTtuBHble: MIPAKTUYECKHUX
KOPPO3Us», HAXOIUTh CIIOCOOBI JloroBapuBaroTcs 0 COBMECTHOM YCIIOBUAX
3alUThl METAJJIOB OT KOPPO3HH. JESITeTbHOCTM, IPUXOJAT K 00IIeMy
THonyuam eo3moocnocmo PELICHUIO
Hay4umscsi | IPUMEHSITH 3HAHUS O
KOPpPO3UH B SKU3HH.
16. | Lleno4ynsle METAIIBL: Hayuamwvcs: naBartb PeryasituBHbIe: Passurne
oOm1as XapakTeprucTuKa XapaKTePUCTHUKY IIEIOYHBIM [1nanupyroT cBOU AEHCTBUS B CBSI3U C OCO3HAHHOTO,
MeTaJulaM Mo UX MOJKEHUIO B MOCTaBJIECHHOM 3a7ja4ueil U yCIOBUSIMU €€ YBaXXHUTEIBHOTO
I[ICXD JI.1.Mennaeneera, peleHus u
UCCIIeI0BaTh CBOMCTBA 11enouHblX | [lo3HaBaTenbHbIE: T00posKeNnaTeNbH

MCTAJIJIOB — KaK IMPOCTBIX
BCIICCTB.

CraBsaT 1 GOpMYITUPYIOT LETU U TTPOOTEMBI
ypoka

Oro OTHOUIICHUS K
Jpyromy




Ilonyuam 6o3modicHocmo KomMmykaTuBHbIE: yenoBeKy. Ero
Hay4umscsi: TPaMOTHO AJIeKBaTHO MCIIONIb3YIOT PEUEBbIE CPEJCTBA | MHEHHUIO,
o0pamarbes ¢ BEECTBAMHU B s 3QPEKTUBHOTO pEIICHUS CTIIOCOOHOCTH
MOBCEIHEBHOM JKHU3HH. KOMMYHHKATHUBHBIX 3a7a4 BECTH JIUAJIOT C
IPYTHMHA
JOJIbMU
17. | CoenuHEeHMS MIETOYHBIX Hayuamcs: xapakrepu3oBarb PeryasiTuBHbIe:
METaJJIOB duznyecKkue 1 XUMHYECKHE VY4YUTHIBAIOT IPABUIIO B IJIAHUPOBAHUU U
CBOWCTBA OKCUOB ¥ THAPOKCHUIOB | KOHTPOJIE CII0c00a petieHus
LIEJIOYHBIX METAIOB, cOCTaBIATh | [lo3HaBaTe/bHbBIE:
XUMUYECKHUE YPaBHEHUS, Hcnonb3ytoT HOMCK HEOOX0IMMON
XapaKTepU3yIolIe CBONCTBA nH($OpPMaLUKU AJIs BBIOJTHEHHS Y4eOHbIX
HIEJIOYHBIX METAJIOB, PEIIATh 3aJJaHU C UCTIOJIb30BAHUEM YUeOHOU
«IIETIOYKWY MPEeBPALLCHUH. JUTPATYPHI
Tlonyuam 6o3moorcnocmeo KommykaTuBHbIe:
Hay4umscs. COCTaBIIATH VY4YUTHIBAIOT pa3Hble MHEHUS U CTPEMSITCS K
«IIETOYK» MPEBPAICHUI. KOOPAMHALIMY PA3JIMYHBIX MMO3UILIUI B
COTPYJIHUYECTBE
18. | lenoyHo3emenbHbIE Hayuamwvcsa: naBartb PeryasituBHbIe: Passurune
MeTaJlIbl: 001as XapaKTePUCTUKY [1nanupyroT cBOU AEMCTBUS B CBSI3U C OCO3HaHHOTO,
XapaKTEePUCTHKA HIEJIOYHO3EMETBbHBIM METaJJIaM T10 | MIOCTABJICHHOM 3a/1aueil U YCIOBUSIMHU €€ YBaXXUTEJIBHOTO
ux nospkeHuto B [ICXD peleHus u
AN .Menneneesa, ITo3naBaTe/bHBIE: N00pOXKeNaTebH
XapaKTepu30BaTh cOCTaB aTOMOB, | CTaBAT U GOPMYIUPYIOT eI U POOJIEMBbl | OTO OTHOIIEHUS K
UCCJIEI0BATh CBOMCTBA ILEJIOYHBIX | ypOKa JIpyromy
METaJIJIOB — KaK MPOCTHIX KommykaTuBHbIe: yenoBeky. Ero
BELIECTB. AJIEKBAaTHO HMCIONB3YIOT PEYEBBIE CPEACTBA MHEHHUIO,
Tonyuam 6o3moocHocmy 1uts1 3P HEKTUBHOTO PEIICHUS CrocoOHOCTH
Hay4umscsi: TPaMOTHO KOMMYHHMKATHUBHBIX 3a7a4 BECTH JIUAJIOT C
oOpallaThcs ¢ BEIIeCTBaMHU B JIpYTUMH
IIOBCEIHEBHOM JKHU3HU JOJIbMU
19. | Coenunenus Hayuamcs: xapakTepu3oBaTh PeryasitTuBHble:
LIEJI0YHO3EMEIbHBIX duznYecCKrue 1 XUMHYECKHE Y4YuTHIBaIOT MPaBUJIO B INIAHUPOBAHUU U
METaJlJIOB CBOICTBa OKCHUJOB U THAPOKCHIOB | KOHTPOJIE CIIOCO0a perieHus

I1EJI0YHO3EMENBHBIX METAIIOB,
COCTaBJIATh XUMUYECKHE
YPaBHEHHUS, XapaKTEPU3YIOIIHE

ITo3naBartenbHbIE:
Hcnons3ytoT monck Heo0X0 MO
MHGOPMALIMU /17151 BBIIOJTHEHUS Y4eOHBIX




CBOMCTBA LIEJIOYHBIX METAILIOB,
pelaTh «LUENOYKI»
IIPEBPALLICHUMN.

Tlonyuam 6o3moorcnocmo
Hay4umvcs. COCTABIIATH
«ILEMOYKU» MPEBPALLECHUI

3aJlaHu¥ C UCIIOJIb30BAaHUEM yUeOHOU
JIATPATYPBI

KommykaTuBHbIE:

VYUuTHIBAIOT pa3Hble MHEHUS U CTPEMSATCS K
KOOPJAMHALIMY PA3JIMYHBIX MO3UIINI B
COTPYIHUYECTBE

20. | AnroMUHMI — IepexOoHbIN Hayuamwvcs: naBartb PeryasituBHbIe: ®opMUpyYIOT
aneMeHT. duznueckue u XapaKTEPUCTUKY ATIIOMUHHS TI0 [ImaHupyroT CBOM NEUCTBUSA C MOCTABICHHON | MHTEPEC K
XUMHYECKHUE CBOMCTBA ero nospkenuto B [ICXD 3a7a4eil U yCIOBUSIMU €€ PELICHUS, KOHKPETHOMY
amtoMuHus. [lonyuenne n JA..Menneneena, OLICHUBAIOT NPABWJIBHOCTD BBIITOJIHEHUS XUMUYECKOMY
MIPUMEHEHNE ATFOMUHUS XapaKTepU30BaTh COCTaB aTOMa, NeNcTBUS AJIEMEHTY

XapaKTepu30BaTh PUINYECKUE U ITo3naBartenbHbIE:

XMMHUYECKHE CBOMCTBA alfOMUHHUSA, | CaMOCTOSITENIBHO BBIAEISAIOT U

OOBSACHATH 3aBUCUMOCTb CBOMCTB | (DOPMYJIHPYIOT IO3HABATEIbHYIO 1IETTb,
QIFOMHUHMS OT €T0 MOJIOKEHMS B UCTIONB3YIOT OOIIKE PUEMBI PEIICHUS
I[ICXD JI.1.Mennaeneera, 3a1ay

O0BSICHATH NpUUMHBI XUMHUYeckol | KomMykaTuBHBIE:

WHEPTHOCTH aJTFOMHUHMUS. JlomyckaroT BO3MOKHOCTb PA3JIMYHBIX TOYEK
Ilonyuwam 6o3modicHocmo 3peHus, B TOM YHCJIE HE COBIAAAIOIINX C UX
HAy4Yumucsi: TPAaMOTHO cobctBeHHOM. U opueHTHpYIOTCS HA
o0pamarbes ¢ BEECTBAMU B MO3HIIMIO TApTHEpa B OOLIEHUN |
IIOBCEIHEBHOM KU3HU B3aUMOJICUCTBUU

21. | CoenuHeHNUs aTIOMUHUS — Hayuamcsa: xapakTepu3oBaTh PeryasituBHbIe: ®opMUpyIOT
OKCHUJ ¥ THIPOKCHU, UX duznyecKkue 1 XUMHYECKHE Y4YuTHIBaOT MPaBUJIO B INIAHUPOBAHUU U YMEHHE
aM(OTEpHBINA XapakTep. CBOICTBa OKCHJA U TUAPOKCUAA KOHTpOJIE CIIoco0a petieHus UHTETPUPOBAThH

AITIOMUHHUS, COCTABIIATh Ilo3naBaTenbHbIE: MTOJIyYEHHBIE
XUMHUYECKHE YPABHEHHUS, Hcnonb3ytoT HOMCK HEOOX0IMMON 3HAHUS B
XapaKTEepHU3yIOL1e CBONCTBA nH($OpMaLnK AJIs BBIOJHEHHS Y4eOHBIX MPKTUYECKYIO
QIIOMHUHMS, PEIIATh «LEMOYKI) 3aJJaHU C UCTIOJIb30BaHUEM Y4eOHOU AKHU3Hb
MPEBPAILICHUIA. JIUTPATYPBI
Ilonyuyam 6o3moorcnocmeo KommykaTuBHbIe:
HAy4umvcs. COCTABIATH KonTtponupyrot aeiicTBue napTHepa
«UEMOYKW» MPEeBPaICHUN

22. | IlpakTH4yeckas padora Hayuamcs: obpamaTbest ¢ PerynsiTuBHbIe: Pa3Butne

Nel nabopaTopHbIM 00opynoBaHueM U | OCyIIECTBISIOT MOIIArOBbI KOHTPOIb 110 KOMMYHUKaTUBH

Ocyl1ecTBiIeHUE ETTOYKU
XUMUYECKHUX IIPEBPALLCHUN

HarpeBaTeIbHBIMU MpUbopamMu B
COOTBETCTBUU C IPABUIAMHU

pe3ynbTary

Oro KOMIIOHEHTA
B OOLI[EHUU U




TEXHHKHU 0€30MacHOCTH,
OIMCHIBATh XMMUYSCKUI
HKCIIEPUMEHT C MTOMOILBIO SI3bIKA
XHAMMH, JIeJIaTh BHIBOJBI 110
pe3yiabTaTam 3KCIIEPUMEHTA.
THonyuam eo3moocnocmo
Hayuumscs: 0OCO3HABATh
HEOOXOIMMOCTb COOJIIOEHUS
npaBwiTh u OT s coxpanenus
3JI0POBbS OKPYIKAIOIINX.

ITo3HaBaTe/bHBIE:

BrnazgeroT o6muM nmpreMoM penieHus 3aaad
KomMmykaTuBHbIE:

VY4YUTHIBAIOT pa3HbIe MHEHHS U CTPEMSITCS K
KOOpAUHAIIUU Pa3JIMYHBIX H03HL[I/II>'I B
COTPYJIHUYECTBE

COTPYAHUYECTBE
CO CBEPCTHUKAMHU
U YUYUTEIIMU

23. | XKene3o — 31eMeHT Hayuamyvca: naBath PeryasituBHble: DopMHUpYIOT
VIlIrpynmnsr mo6ouHo# XapaKTEPUCTHUKY KeJie3a 10 ero [InaHupyroT CBOM NEUCTBUSA C MOCTABICHHOM | MHTEPEC K
noArpymnnsl. PU3nyecKue u noypkenuto B [ICXD 3a7a4eil U yCIOBUSIMU €€ PELICHUS, KOHKPETHOMY
XUMHUYECKHUE CBOKCTBA .. Menneneena, OLICHUBAIOT NPABHJIBHOCTD BBIITOJIHEHUS XUMUYECKOMY
xene3a. Haxoxnenue B XapaKTEepU30BaTh COCTaB aTOMa, NeNCTBUA AIEMEHTY
MIpUpOJIE. XapaKTepu30BaTh PU3NYECKUE U Ilo3naBaTenbHbIE:

XUMUYECKHE CBOMCTBA JKele3a, CaMocTOsTENBHO BBIACISIOT U

OOBSACHATH 3aBUCUMOCTb CBOMCTB | (DOPMYIHPYIOT IO3HABATEIbHYIO 1IETTb,
JKeJe3a OT ero MOJIOKEHUS B UCIIONB3YIOT OOIINE MPUEMBI PEIICHUS
I[ICXD JI.1.Mengaeneera, 3a1ay

HCCJIeI0BaTh CBOMCTBA XKelle3a B KommykaTuBHbIe:

X0/JIe BBINOJIHEHU JabopaTopHoro | /lomyckaioT BOZMOKHOCTh Pa3InYHBIX TOUEK
OMbITA, OMUCHIBATH XUMHUECKUHN 3pEHHUsI, B TOM YHUCJI€ HE COBIAIAIOINUX C UX
SKCIIEPUMEHT. cobctBeHHOM. U opueHTHpYIOTCS HA
Llonyuyam 6o3moorcnocmo MO3UIUIO TApTHEPA B OOIIEHUU |
HAy4umvcs: TPaMOTHO B3aUMOJCICTBUU

o0palarscs ¢ BEIIeCTBAMHU B

IIOBCEIHEBHOM KU3HU

24. | Coenunenus xenesa +2,+3 Hayuamcs: xapaktepu3oBaTb PeryasiTuBHbIe: PazButue
MX KaYECTBEHHOE duznyecKkue 1 XUMHYECKHE Y4YuTHIBaOT MPaBUJIO B INIAHUPOBAHUU U OCO3HAHHOTO,
onpeJieTICHuE. CBOICTBA OKCHUIOB M THAPOKCHUIOB | KOHTPOJIE CIIOCO0a peIleHUS YBaKUTEIHHOTO
Ienernueckue psgsl Fe ™ JKenesa, cocTaBiATh xumnueckue | Ilo3HaBaresbHbIE: u
u Fe ™. YpPaBHEHUS, XapaKTEPU3YIOLIHE Hcnonb3yroT mouCcK HeOOXOAMMOMN N00pOKeIaTeTbH

CBOMCTBA COCAMHEHUN XKelle3a, nH($OpMaLUU AJIs BBIOJHEHHS Y4eOHbIX Oro OTHOLIEHUS K
MPOBOJIUTH KAU€CTBEHHbBIE 3aJlaHu¥ C UCIIOJIb30BAaHUEM yUeOHOU Ipyromy
peakLMH, MOATBEPKIAIOIINE JIUTPATypBI yenoBeky. Ero
HaJM4Ke B BOJHBIX pacTBOpax KoMmykaTuBHbIe: MHEHHUIO,




KaTHOHOB eJie3a, peiaTh
«IIETIOYKM TIPEBPAIICHHI.

Y4YuThIBalOT pa3Hble MHEHUS U CTPEMSITCS K
KOOPJMHAINY PA3JIMYHBIX ITO3HUIINI B

CIIOCOOHOCTH
BECTH JIUAJIOT C

Tonyuam eosmodicHocmo COTPYHUYECTBE OpYTUMH
Hay4umvcs. COCTABIIATH JTOIbMU
«UEMOYKW» MPEBPALLCHUH,

COCTaBIIAITh MOJIEKYJISIPHBIE U

IIOJIHBIE NOHHBIE YPAaBHEHUS 110

COKPAIEHHBIM NOHHBIM

YPaBHEHUSIM

25. | IlpakTu4yeckas pabora Hayuamcs: obpamatbes ¢ PeryasiTuBHbIe: Osnanenne
Ne2 nabopaTopHbIM 00opynoBaHueM U | OCyIIECTBISIOT MOIIArOBbI KOHTPOIb 110 HaBbIKAMU IS
[Tony4yenue u cBoiicTBa HarpeBaTeIbHBIMUA MPUOOPAMH B pe3yJsibTaTy MPaKTUYECKOM
COEIMHEHUI METaNIOB COOTBETCTBUU C NIPaBUIAMU JESTEIBHOCTH

TEXHUKU 0€30I1aCHOCTH, Ilo3naBartenbHbIE:

ONMCHIBATh XUMUYECKUI CrposT peueBoe BbICKa3bIBAHUE B YCTHOU U
JKCIIEPUMEHT € TIOMOIIBIO SI3bIKA MUCbMEHHOU (hopme

XUMHH, J€N1aTh BBIBOJIBI 110 KommykaTuBHbIe:

pe3yJIbTaTaM dKCIIEPUMEHTA. VY4YUTBIBAIOT Pa3HbIE MHEHHS U CTPEMSTCS K
Tonyuam éosmodicHocmo KOOpJMHALMK Pa3INYHbIX O3ULIUH B
Hay4umscs. 0CO3HaBaTh COTPYHUYECTBE

HE0OXOIMMOCTh COOIIOCHNUS

npaBwiTh u OT nns coxpaneHust

3/10pOBbsl OKPY KAIOLIHX.

26. | IlpakTuyeckas pabora Hayuamcs: obpamarscs ¢ PeryasiTuBHble: OBnanenne
Ne3 nabopaTopHbIM 00opynoBaHueM U | OCyIIECTBISIOT MOIIArOBbI KOHTPOJIb 110 HaBbIKaAMU JJIs
Pemenue HarpeBaTelbHBIMU IPUOOpaMHU B pe3ynbTary IIPAKTUYECKON
9KCIIEPUMEHTAIIBHBIX COOTBETCTBUU C NIpaBUIAMU JEeSTEIbHOCTH

3a/1a4 Ha Pacrno3HaBaHUE U
MOJy4YEHUE COEAUHEHHIN
METaJJIOB

TEXHUKH 0€30IMaCHOCTH,
OIINChIBATH XI/IMI/I‘ICCKI/Iﬁ
AKCTIEPUMEHT C MIOMOIIIBIO S3bIKA
XUMUHU, ACJIATh BBIBOJbI I10
pe3ybTaTaM dKCIIEPUMEHTA.
Ilonyuam 603modzcHocmo
Hayuumscs: 0OCO3HABATh
HEOOXOIMMOCTh COOJIIOICHHUS
npaBwiTh u OT nns coxpanenust

CBOETO 30POBbsI U OKPY KAIOIIHX.

Ilo3naBaTeJbHBIE:

[TpoBoasT cpaBHEHUE U KIIACCU(DUKALIUIO 110
3aJJaHHBIM KPUTEPUSIM

KomMmykaTuBHbIE:

JloroBaprBarOTCA O COBMECTHBIX IEHUCTBUSIX
B paSJII/I‘{HBIX chyaum{x




27. | O6001meHue 3HaHUH 110 Hayuamcsa: o6001math 3HaHUS U PeryasiTuBHblIe: Bripaxator
Teme «MeTanibh» MPEJICTaBIATh UX CXEM, TaOJull, BHocsT He00X0AMMbIE KOPPEKTUBHI B aJIeKBaTHOE
Ipe3eHTALNN JEMCTBHE 11OCIIE €r0 3aBEPIICHNS HA OCHOBE | IOHMMAHUE
€ro M yueTa XapakTepa CJIeTaHHbIX OIIMOOK | MPUYMH ycIexa
ITo3HaBaTe/bHBIE: U HeycIiexa
CtposT peueBoe BbICKAa3bIBAaHUE B YCTHOW U | y4eOHOM
MUCHMEHHOMN (hopme JIEeATEIbHOCTH
KoMMykaTuBHBI€: KOHTPOJIUPYIOT
JEUCTBHUs IMapTHEpa
28. | KonTpoabHasi padora Ne2 Hayuamcsa: npuMeHATH PeryasiTuBHbIe: IIposBistoT
o TeMe «MeTaTb» MMOJTY4YCHHBIC 3HAHUSA U OCYH_ICCTBJI}IIOT WTOTOBBIM U ITOIIArOBBIM OTBCTCTBCHHO-
c(OpMUPOBAHHbBIE YMEHUS IS KOHTPOJIb 110 pe3yibTaTy CTh 32
peleHus yueOHbIX 3a1a4 Ilo3naBartenbHbIE: pE3yNIbTaThI
CrtposT peueBoe BbICKa3bIBAHUE B YCTHOM U
MUCBEMEHHOU (hopme
KoMMykaTuBHBIe: KOHTPOJIUPYIOT
JEUCTBHUs IMapTHEpa
Tema 3. HemeTasibi(284.)
29. | Obmas xapakTepucTHKa Hayuamcs: naBate onpeneneHus PeryasiTuBHblI€: dopMupoBaHue

HEMCTAJIIIOB

MIOHATHIM
«AIIEKTPOOTPULIATEITLHOCTBY «
AITOTPOTIHSD XapaKTEePU30BaTh
HEMETAJIBI 110 MX HOJIOKCHHUIO B
IICXD JI.M.Menpaeneena,
OIHMCHIBATH CTPOCHHE (DU3HUCCKHE
CBOIiCTBa HEMETAIIOB, OOBSICHITE
3aBHCHMOCTH CBOMCTB HEMETAJLIOB
ot ux noaoxkenus [ICXD
JI.1.MeHpeneeBa;COCTaBIATh
Ha3BaHUS COCTUHEHUN
HEMETaJIOB 10 (hopMyJie u
dbopMys IO Ha3BaHUIO, HAYYATCS
JIaBaTh OINpeIeSICHUS
CQITOTPOTHUS», «aJUIOTPOITHBIS
MO (DUKATTIY.

THonyuam eo3moocnocmo
Hayuumucs: TpOrHO3UPOBATh

[TnaHupyrOT CBOU ACHCTBUS B CBSI3U C

IIOCTaBJIEHHOM 3a7ja4eil U yCIOBUAMU

€€ pelIeHHUs

Io3HaBaTeabHbIE:

CraBar u GopMyIUPYIOT LETH U

POOJIEMBI YpOKa

KoMmykaTuBHbBIe:

A,Z[GKBaTHO HCIOJIB3YIOT PCUCBBIC

cpeactBa st 3G PEKTUBHOTO peIICHUS

KOMMYHHKATHUBHBIX 3aJ1a4

TOTOBHOCTH U
CIOCOOHOCTH K
00y4eHHI0 U
CaMOPAa3BUTHUIO U
camM000pa30BaHMIO Ha
OCHOBE MOTHBAITUH K
00y4eHHI0 U
MO3HAHUIO




CBOMCTBA HEU3YUYEHHBIX
JJIEMEHTOB U X COCIUHECHUI Ha
OCHOBE 3HAaHUH O IIEPUOJUYECKOM
3aKOHE

30. | OOmue XuMHUYeCKue Hayuamcs: xapaktepu3oBaTh PeryasituBHble: PaszBuBator
CBOMCTBa CTPOCHHE HEMETAILJIOB, OOIIHE [TocTanoBka y4eOHOM 3a/1aun Ha OCO3HAHHOE
HEMCETAaJIJIOB. XMMHYECKUE CBOUCTBA OCHOB€ COOTHECCHUA TOIr0o, YTO OTHOIICHHUE K CBOUM
Hewmerannsl B mpupoae u HEMETAJIJIOB, OMMCHIBAThH O0IINE M3BECTHO U YCBOEHO , U TOTO, YTO €Ill€ | COOCTBEHHBIM
CHOCO6BI HX IOJIYUYCHUS XMMHYECKUE CBOUCTBA HEU3BECTHO NOCTYyIIKaM

HEMETAJIJIOB C TOMOIIBIO SI3bIKA Ilo3naBaTenbHbIE:
XUMHHU, COCTABJIATH YPAaBHCHUSA BLI,Z[BI/I)KGHI/IG THUIIOTE3, UX
XUMHUYECKHUX PEaKIIHii, 000CHOBaHUE, 10Ka3aTEILCTBO
XapaKTEPU3YIOIIUX XUMUIECKHUE
CBOICTBa HEMETAJIOB UX KommykaTuBHbIe:
COCIMHEHU I Y4aBCTBYIOT B KOJUIEKTUBHOM
THonyuam 6o3moocrnocmo 00CyXACHUH TPOOJIEM, TPOSIBIISIOT
HAay4umucs: IpOrHO3UPOBATh AKTUBHOCTb BO B3aUMOJCHCTBUU ISt
CBOICTBa HEN3YUYEHHBIX pelIeHrs KOMMYHUKATUBHBIX U
DJIEMEHTOB U UX COGIII/IHGHI/Iﬁ Ha IIO3HABATCJIbHBIX 3a4a4
OCHOBE 3HaHUH O MEPHOINIECKOM
3aKOHE
31. | Bomopon Hayuamcs: xapakTepu3oBaTh PeryasitTuBHbIe: ®opmupyroT
BOJOPOJ I10 €ro MOJIOKEHUIO B Paznunuaiot crocob u pe3ynbraTt KOMMYHHKATUBHBIN
I[ICXD JI..M.Menpaeneena, JNIEUCTBUS KOMIIOHEHT B
XapakTepu3oBath crpoeHue atoMa | [lo3HaBaTesibHBIE: OOIICHNH U

BOZIOPO/a, OOBSICHATH €r0
BO3MOKHBIC CTCIIEHU OKHCIICHHS,
XapaKkTEepU30BaTh

¢u3nuecKkre 1 XUMHUYECKUE
CBOMCTBa BOJIOPOIa, OOBICHATH
3aBUCUMOCTb CBOMCTB BOJIOPOJA
oT nonoxxenus ero B IICXD
JI.1.MeHnneneeBa, OIUCHIBAaTh
71a00paTOPHBIE M TIPOMBIIIJICHHBIE
CIIoCcOOBI IOTYUYEHUS BOJIOPO/IA .
THonyuam eo3moocnocmo
Hayuumocsi: OOBSCHSTh

BrnazgeroT o61muM npueMom petieHus
3a1a4y

KommykaTuBHbIe:
JloroBapuBaroTCs O COBMECTHOM
NEeATEIBbHOCTH 10J PYKOBOJCTBOM
YUHUTENSA

COTPYTHHYECTBE CO
CBEPCTHUKAMU B
nporecce
o0pa3oBaTeNbHOI
JeSTeILHOCTH




JIBOMCTBEHHOE TIOJIOKECHHE
Bojopoaa B [ICXD
JA.1.Menneneesa, rpaMOTHO
oOparaThCcs ¢ BEIIECTBAMH B
MMOBCETHEBHOM KU3HU

32. | Bona Hayuamcs : Xxapakrepru3oBaTh PeryasitTuBHble: NwmeroT nienoctHoe
CTpOEHHUE MOJIEKYJIBI BOIOPOAa, [InaHupyIOT CBOM IEUCTBUS B CBA3U C | MUPOBO33PEHHUE,
duznyeckue 1 XuMU4eCKHe MIOCTaBJIEHHOM 3a/1a4yeil U yCIOBUAMU COOTBETCTBYIOIIIEE
CBOWCTBA BOJIbI, OOBSACHATD €€ pelIeHUs COBPEMEHHOMY
AQHOMAJIUU BOJIbI, CIOCOOBI Ilo3HaBaTenbHbIE: YPOBHIO Pa3BUTHUS
OYHUCTKH BOJBI, TPUMEHSATH B ObITY | CTaBAT U HOpMYyIUPYIOT LETH U HAayKH
(GUIABTPHI JIs1 OYUCTKH BOJIBI, po0JIeMbI ypoKa
MPABUIILHO HCIIOJIH30BATh KommykaTtuBHbIe:

MUHEPAJIBHYIO BOJY, BHITIOTHATh KonTponupyroT neiictBust naptaepa
pacyeThI 110 ypaBHEHUAM
XUMHYECKUX PEAKIUH,
MPOTCKAOMIUX C Yy4aCTUCM BO/IbI.
HOﬂyllam BO3MOIHCHOCMb
Hayyumucs: 0ObEKTUBHO
OIICHUBATh UH(OPMAIIUIO O
BCIIECCTBAX U XUMHNYCCKUX
nporeccax, KpUTHUECKH
OTHOCHUTHCA K HCGB[[OHay‘{HOI)JI
uH(dopmaIuu, HeTOOPOCOBECTHOM
peKJiame
33. | l'amorensr: obmias Hayuamcs: xapakTepu3oBarh PeryasitTuBHble: [IposiBasitoT
XapaKTePUCTHKA CTPOEHUE MOJIEKYJI TaJOre€HOB, [InanupyroT CBOM IEUCTBUS B CBSI3U C | SKOJIOTMUECKOE
ONHCHIBATh PUBNYECKUE U MOCTABJIEHHOM 3a/1a4yeil U yCIOBUSAMU CO3HaHHE

XHMHYECKHE CBONCTBA raJIoOr¢HOB
Ha OCHOBE HAOIIOIEHUH 3a UX
MPEBPAIICHUSIMHI BO BPeMsI
JIEMOHCTPAIIMOHHBIX OIBITOB,
O0OBSICHATH 3aBUCHUMOCThH CBOMCTB
rajoreHOB UX OT IOJOKEHUS B
IICXD I.1. Meuneneena,
COCTaBIIATH (POPMYJIBI COCTMHCHHIA
TaJIOTEHOB U 10 opMyJiaM 1aBaTh

ee pereHHs
ITo3HaBaTeabHbIC:

CraBar u GopMyIUPYIOT LETH U
mpo0JIeMbI ypOKa

KomMmykaTuBHbIE:

AJIeKBaTHO HCIIONB3YIOT pEUYEBbIC
cpeactBa ais 3 PpeKTUBHOTO pereHus
KOMMYHHKATHUBHBIX 3a7a4




HA3BaHUS COCIMHEHUSM TaJIOTEHOB
THonyuam eo3moocnocmo
HAy4yumuvcs: OCO3HABAThH
HEOOXOIMMOCTb COOJIIOEHNUS
IIPaBUJI SKOJIOTMYECKOMN
0€30MacHOCTH MPU 0OpaIEHUH C
raJIoreHaMu

34. | CoennHEHMs raJOreHOB Hayuamcs: ycranaBnuBath CBA3b | PeryjasiTuBHbIe: Bocnuranue
MEXy CBOMCTBAMU COECIMHEHUN U | YUUTHIBAIOT MPABUJIO B IUIAHUPOBAHUU | OTBETCTBEHHOTO
UX MPUMEHEHHEM, U3y4aTh U KOHTpOJIE CrI0c00a pelieHus OTHOIICHHUS K IPUPOE
cBolicTBa coequHeHuM rajoreHoB | [lo3HaBareabHbIE:
B XOJ€ BBLIITOJIHECHU Hcnonp3ytoT monck Heo0X0IMMOMn
71a060PaTOPHBIX OIBITOB , nH(GOpPMALIUU AJIs BEITIOTHEHHUS
THonyuam eo3moocnocmo y4eOHBIX 3aJJaHH ¢ UCIIOJIb30BaHUEM
Hay4umscsi. UCTIONIb30BaTh y4eOHOU TUTPATYPHI
puoOpeTeHHbIE KOMIIETEHINH KommykaTuBHbIe:
P BBIMIOJTHEHUH TPOEKTHBIX VY4uThIBalOT pa3Hble MHEHUS U
paboT 1Mo U3yYEHUIO CBOICTB U CTpEeMSATCS K KOOPIUHAIIMH Pa3INUHbIX
CHOCO0OB MOJTyUEHHS U MO3ULIUHA B COTPYITHUYECTBE
pacro3HaBaHusl COEIUHECHUI
rajoreHoB
35. | IlpakTuyeckas pabora Hayuamcs: obpamarbcs ¢ PerynsiTuBHbIe: OBnaneHne HaBBIKAMU
Neq nabopaTopHbIM 00opynoBaHueM U | OCyIIECTBISAIOT MOIIATOBBI KOHTPOJb | JJIS PAKTHYECKOM
Pemenue HarpeBaTeIbHBIMU MpUbopamMu B 0 pe3yNbTaTy JeSITeIbHOCTH
JKCIEPUMEHTAJIbHBIX 3a7a4 COOTBETCTBUU C IIPABUIAMHU
o teme «Iloarpymnma TEXHUKHU 0€30MacHOCTH, Ilo3naBaTenbHbIE:
rajJjoreHOBY ONUCHIBATh XUMUYECKUN [IpoBoasT cpaBHEHHE U
9KCIIEPUMEHT C IOMOIIBIO SI3bIKA KJIacCU(UKALIMIO O 331aHHBIM
XUMUH, JEJIaTh BHIBOJBI 11O KpUTEPUSIM
pe3yJibTaTaM 3KCIIepUMEHTA. KommykaTuBHbIe:
Lonyyam 6o3moorcnocme Haxonsar o61ee pemienue yaeOHOM
Hayuumscs. 0CO3HaBaTh 3a1a4mn
HEOOXOIMMOCTh COOTIOACHHUS
npaBwiTh u OT nns coxpanenust
CBOET0 3/I0POBbSl M OKPYXKAIOIINUX
36. | Kucnopon Hayuamcs:, PeryasitTuBHbIe: Crpemnenue k

XapPaKTCPU30BaATh CTPOCHUC

Paznunuaior crnocob u pe3ynbraT

310poBOMY 00pa3y




MOJIEKYJIBI KUCIIOPO/a,
COCTaBJISITh XUMHYECKHE
ypaBHEHUS, XapaKTEPU3YOIIHE
XMMHUYECKHE CBOWCTBA KUCIIOPOa,
OOBSICHATH PUMEHEHUE
QJUTOTPOITHBIX MOAUDUKAIIMN
KUCIIOPOJa,

OITUCHIBATH JIAOOPATOPHBIC U
IPOMBIIIJICHHbIE CIOCOOBI
HOJTy4eHHS KUCIOPOAA .

Tonyuam 6o3modcHocmo
HAYYUMbCs: TPAMOTHO
o0palarscs ¢ BEMIECTBAMHU B
IIOBCEIHEBHOM XKU3HU

JIeVCTBUS

ITo3HaBaTeabHbIC:

BrnageroT o0muM nprueMoM petieHust
3a1a4

KomMmykaTuBHbIE:
JloroBapuBarOTCA O COBMECTHOM
NEeSATEIbHOCTH 10J] PYKOBOJCTBOM
YUUTENS

KHU3HU

37. | Cepa, ee puzuuekue u Hayuamcs:, PeryasiTuBHbI€: DopMUPYIOT OCHOBBI
XMMHYECKHE CBOMCTBA XapaKTepu30BaTh CTPOCHUE PaznuyatoT cioco® u pe3ynbTar 9KOJIOTMYECKOTO
MOJIEKYJIBl CEepPBI OOBICHATH NeNCTBUA MBIIUICHUS
3aBUCUMOCTB CBOMCTB cepbl oT ee | [lo3HaBaTe/IbHbBIE:
nonoxeHus B [IICX0O JI.1. Brnaneror o01mum npueMom perieHus
MeHnneneesa, COCTaBIISTh 3a1ay
XUMUYECKUE YPaBHEHUS, KommykaTtuBHbIe:
XapaKTEPU3YIOIINE XUMUYECKUE JloroBapuBarOTCA O COBMECTHOM
CBOICTBaA cepbl, OOBACHITH JEeSTebHOCTH, IPUXOIS K 001IeMy
MPUMEHEHUE aJJTIOTPOITHBIX PEILICHUIO
Mo au(UKAIHIA Cephl
THonyuam eo3moocnocmo
Hay4umscsi: TPaMOTHO
oOparaThCs ¢ BEIIECTBAMHU B
MTOBCETHEBHOW KU3HU
38. | CoenuHeHMs CEPbI Hayuamcs:, PeryasitTuBHble: @opMHpPYIOT HHTEPEC

OIMCHIBATh CBOMCTBA COCAUHEHMI
CEepBbI, COCTABJISATh YPABHEHUS
peakuuii, COOTBETCTBYIOLIUX
«IETOYKEe» MPEBpAIICHUN
Ilonyuyam 6o3moorcnocmeo
HAy4umuvcs.: TPOTHO3UPOBATH
XUMHYECKHE CBOMCTBA BEIIECTB Ha

YYHUTHIBAIOT IPABIIIO B INIAHUPOBAHUU
1 KOHTpOJIE crtoco0a perieHus
Ilo3HaBaTebHBIE:

Hcnonp3ytoT monck Heo0X0IMMOMH
uH(GOpPMAIIUU AJIS BEITIOTHEHHUS
y4eOHBIX 3aJJaHUH C UCTIOJIb30BaHUEM
y4eOHOH JTUTpaTyphl

K KOHKPETHOMY
XUMUYECKOMY
3JIEMEHTY, MIOUCK
JOIIOJTHUTEILHOU
nHpOPMALIUU O HEM.




OCHOBE UX CBOWCTB U CTPOCHUS

KomMmykaTuBHbIE:
KonTponupylot neiicTBre mapTHepa

39. | Cepnas KucinoTa Kak Hayuamcs:, PeryasiTuBHbI€:
BJIEKTPOJIUT U €€ COU ONUCHIBATH CBOMCTBA CEPHOI PaznuuaroT cioco6 u pe3yapTart
KHCJIOTBI, B X0/1€ MPOBEIACHUS NEeNCTBUA
71a00paTOPHBIX OIBITOB , Ilo3naBaTenbHbBIE:
MIPOBOJIUTH KAUE€CTBEHHYIO Brnaneror o061mum npueMom perieHus
peaknuio Ha cyJbdat - HoH 3a1a4
Ilonyuyam 6o3moorcnocmeo KommykaTuBHbIe:
HAay4umvcs. XapakTepru3oBaTh JloroBapuBarOTCsi O COBMECTHOU
ocoOble cBOCTBa JESITeIbHOCTM, IPUXOJAT K 00IeMy
KOHIIEHTPUPOBAHHOW CEPHOMU PELICHHIO
KHCJIOTBI
40. | Cepnas KHCIIOTa Kak Hayuamcs :coctaBnsaTh ypaBHeHus | PeryasiTuBHbIe: HcnbIThIBatOT 4yBCTBO
okucaurens. Ilonyuenue u OBP c yuactuem cepHoii KucioThl, | [ImaHupyroT cBou neiicTBUS B rOpIOCTH 3a
IIPUMEHEHUE CEPHOM OTNMCHIBATh 00JIACTH TMPUMEHEHUSI | COOTBETCTBUU C IOCTABICHHOMN POCCHICKYIO HAYKY
KHUCJIOTBI CEpPHOU KUCIIOTHI 3a/laueli U yCIIOBUSAMMU €€ peannu3aluu
Tonyuwam eo3modncHocmo Ilo3naBaTenbHbIE:
Hayyumuca: IPUBOAUTH IpUMeEpbl | Biazieror o01mum npueMom perieHus
YpPaBHEHUH peaKiui, JexKanmx B 3a1ay
OCHOBE IPOU3BOJCTBA CEPHOU KommykaTuBHbIE:
KHUCJIOTHI KonTonupyroT neiictBus naptHepa
41. | llpakTuyeckas pabora Hayuamcs: obpamarsces ¢ PeryasituBHbIe: YMeroT ynpasiiTh
Ne§ nabopaTtopHbIM o0opyaoBaHreM U | OCyIIeCTBISIOT MOMIATOBLII KOHTPOIb | CBOEH
Pemenue HarpeBaTelbHBIMU pUOOpamMu B 10 pe3yNbTary M03HABaTEIbHON
SKCIEPUMEHTAIIbHBIX 3a7a4 COOTBETCTBUU C IIPABUIAMHU JEeSATEIbHOCTBIO
no teme «I[loarpynna TEXHUKU 0€30IaCHOCTH, Ilo3HaBaTe/nbHbIE:
KHCJIOPOJa» ONUCHIBATh XUMUYECKUI CtposT peueBoe BBHICKA3bIBAHUE B
JKCIEPUMEHT C IIOMOILBIO A3bIKA YCTHOH U MCbMEHHOHU (opme
XUMUH, JENIaTh BBIBOJBI 110
pe3yJibTaTaM 3KCIIEPUMEHTA. KommykaTuBHbIe:
Tonyuam 6o3modncrocmo Y4UuTHIBalOT pa3HbIE MHEHUS U
Hay4umscs. 0CO3HaBaTh CTPEMSTCSL K KOOPAUHAIIUU PA3THUUHBIX
HEOOXOIMMOCTb COOJIIOEHNS MTO3UIIMHA B COTPYTHUYECTBE
npasuwiTh n OT s coxpanenus
CBOETO 3/10POBbsl M OKPYKAOIINX
42. | A30T u ero CBOMCTBa Hayuamcs:, PeryasituBHble: DOpMUPYIOT HHTEPEC




XapaKTepU30BaTh CTPOCHHE aToMa
U MOJIEKYJIBI a30Ta, OOBSICHSTD
3aBUCUMOCTbH CBOMCTB a30Ta OT
ero nojoxenus B IICXD JI.1.
MeHpeneeBa, COCTaBIATh
XUMHUYECKHE YPABHEHUS,
XapaKTePU3YIOIINEe XUMUICCKHE
cBoiicTBa azota [lonyuam
B03MONCHOCIb HAYUUMBCAL:
TPaMOTHO oOpamiaThcs ¢
BEIIIECTBAMHU B IMOBCEAHEBHON
KU3HU

[InaHupyrOT CBOM IEUCTBUS B CBSA3U C
MOCTaBJICHHOM 33a/1a4€il ¥ YCIOBUSAMU
€€ pelleHus

ITo3HaBaTeabHbIC:

CraBar u GopMyIUPYIOT LETH U
po0JIeMbI ypOKa

KomMmykaTuBHbIE:

AJIEKBaTHO HCIOJIb3YIOT pEYEBbIE
cpencTra aist 3PGEKTUBHOTO PELICHUS
KOMMYHHKATUBHBIX 3a7a4

43. | AMMUaK 1 €ero COeIMHEHHUS. Hayuamcsa: onuceiBath cBoMcTBa | PeryiasitTuBHbIe:
CoJyi1 aMMOHUS aMMHaKa B X0JI€ POBEACHUS [ImanupyrOT CBOU JEUCTBUA B CBA3U C
1ab60pPaTOPHBIX OTBITOB, MOCTaBJIECHHOM 3a7jaueil U yCIOBUSIMU
IIPOBOJIUTH KAYE€CTBEHHYIO €€ PeILICHUs
peakIMio Ha MOH -aMMOHHUS Ilo3HaBaTenbHbIE:
Tonyuam 6o3modcrocmo CraBdar u GopMyJIHUPYIOT LIETH U
Hay4umsCs: TIPUBOIUTH MPUMEPHI | TPOOJIEMBI YpOKa
YPaBHEHUU peakLni, JeKAINX B KommykaTuBHbIe:
OCHOBE IIPOMBINUICHHBIX CIT0cO00B |  KoHTponupyroT neiicTBus mapTHepa
MOJIYYEHHUs] aMMHUaKa
44. | Oxcuasl a3ora Hayuamcs:, PeryasituBHbIe:
ONMCHIBaTh CBOMCTBA COEMHEHUIN | YUWTHIBAIOT MPABUIIO B IUIAHUPOBAHUU
a30Ta, COCTABJISITh YPABHEHHUS 1 KOHTPOJIE CrIoco0a pelIeHus
peakItii, COOTBETCTBYIOIINX Ilo3naBaTenbHbIE:
«LETI0YKE) MPEBPALLCHUI Hcnonb3ytoT HOMCK HE0OX0IMMON
Tlonyuam 6o3modxcrocmo nH($OpMaLUK AJIs BHITOTHEHUS
HAy4umucs. TPOrHO3UPOBATH y4eOHBIX 3aJJaHUH C UCTIOIB30BaHUEM
XUMUYECKHE CBOWCTBA BEIICCTB HA | YUECOHOM JTUTPATYPHI
OCHOBE UX CBOWCTB U CTPOEHUS KommykaTuBHbIe:
KoHTponupylot neiicTBre mapTHepa
45. | A30THas KUCIIOTa KaK Hayuamcs:, PeryasituBHbIe:
3JIEKTPOJIUT, €€ ONKUCHIBATh CBOMCTBA a30THOM PaznuuaroT cioco6 u pe3yapTart
MIPUMEHEHUE KHCJIOTBI, B X0J1€ MPOBEIACHUS NeNcTBUA
71a00paTOPHBIX OIBITOB Ilo3naBaTenbHbBIE:

HOleltam BO3MOMNCHOCMb

BrageroT o0muM nprueMoM perieHust

K KOHKpPETHOMY
XUMHYECKOMY
JJIEMEHTY




HAay4umucs. COCTABIATD
«IETIOYKMY TIPEBPAIICHHUH TI0
azoTy

3a1a4y
KommykaTuBHbIe:
JloroBapuBaroTCs 0 COBMECTHOM
NesITeIbHOCTM, TPUXOJIAT K 00LIeMy
pELICHUIO

46. | A30THas KUCJIOTa KaK Hayuamcs :coctaBnsaTh ypaBHeHus | PeryasiTuBHbIe:
OKHUCIIUTEIND, €€ ITOIyYEHUE OBP ¢ yuactuem a3oTHOI IInanupyroT cBOM IEUCTBUSA B
KHUCJIOTBI, IPUMEHSTH COIH COOTBETCTBHUH C MTOCTABICHHOM
A30THOM KUCJIOTHI B IIPAKTUYECKON | 3a7a4el U yCIIOBUAMU €€ peallu3alun
NEeSITeIbHOCTH, TPOBOAUTD Ilo3naBaTenbHbIE:
KaueCTBEHHYIO PEAKIUIO Ha BrnageroT o0muM nprueMoM perieHus
HUTPAT - UOH 3aa4y
Tlonyuyam 6o3modrcnocmeo KommykaTuBHbIe:
Hay4umscs.: XapakTepru3oBaTh KonTonupytot aeiicTBus mapTHepa
0Cco0OBIE CBOMCTBA
KOHIICHTPUPOBAHHOW a30THOM
KHCJIOTBI
47. | ®ochop. CoequHenus Hayuamcsa: PeryasitTuBHble: @opMHpYIOT HHTEPEC
¢docdopa. [Tonstue o XapakTepU30BaTh CTpoeHUe atoMa | [lmaHupyioT cBou JEHCTBUA B CBSI3U C | K KOHKPETHOMY
dhochopHBIX y10OpeHUsIX docdopa, 0OBSICHATH 3aBUCUMOCTh | TTIOCTaBJICHHOM 3a7a4€il U yCIOBUAMU XUMUYECKOMY
cBoiictB pochopa oT ero €e perICHHUS AJIEMEHTY, TTOUCK
nonoxenus B IICXO JI. 1. ITo3HaBaTeJabLHBIE: JOTIOJTHUTEIILHOM
MenieneeBa, COCTaBISTh CraBar u GopMyIHUPYIOT LETH U nH(pOpMAIIUU O HEM.
XUMHUYECKHE YPaBHEHUS, poOsIeMbl ypoka
XapaKTEePU3YIOLINe XUMUYECKHE KommykaTuBHbIe:
CBOICTBA a30Ta AJIEKBaTHO MCHOJIb3YIOT PEUEBBIE
B pe3yJbTaTe NPOBEICHUS cpenctBa st 3PGEKTUBHOTO PELICHHS
71a00paTOPHBIX OMBITOB, KOMMYHHKATHUBHBIX 337124
MIPOBOJIUTH KAU€CTBEHHYIO
peaknuio Ha ¢ocdart - HoH
Tlonyyam 6o3moorcnocme
Hay4umscs: OMUCHIBATH
¢du3nueckre 1 XUMHYECKUE
MIPOLIECCHI, SBISIONINECS YaCThIO
KpYTroBOpOTa BELIECTB B IPUPOJE
48. | Yraepon Hayuamcs: xapakTepu3oBaTh PeryasitTuBHbIe: @opMHUPYIOT UHTEPECC

CTPOEHHE aToMa YIJIepoJa,

PaznunuaioT crnocob u pe3ynbraT

K KOHKpPETHOMY




OOBSICHATH 3aBUCMOCTH CBOMCTB
yrieposia OT ero MOJO0XKEHHS B
IICXD I.1. Meuneneena,
COCTaBJISITh XUMHUYECKHE
YpaBHEHHSI, XapaKTEPU3YIOIIUe
XMMHYECKHE CBOMCTBA yriiepoaa
Tonyuam 6o3modcHocmo
HAY4UmMbCs: OTNCHIBATD
¢u3nueckre 1 XUMHYECKUE
HPOLIECCHI, SBIIAIONINECS YacThIO
KPYTOBOpPOTa BEIIECTB B MPHPOJIE

JIeVCTBUS

ITo3HaBaTenbHbIC:

BrnageroT o0muM nprueMoM petieHust
3a1a4

KomMmykaTuBHbIE:
JloroBapuBarOTCA O COBMECTHOM
NEeSATEIbHOCTH 10J] PYKOBOJICTBOM
YUUTENS

XUMUYECKOMY
AJIEMEHTY, TMIOUCK
JIOTIOTHUTEIIbHOM
nH(pOpMaIUU 0 HEM.

49. | Okcupael yriepoaa Hayuamcs:, PeryasitTuBHble: PopMHUPYIOT YMEHUE
OINMCKLIBAThL CBOMCTBA OKCHIOB YYUTBHIBAIOT MpaBUJIO B INIAHUPOBAHHUU | UCIIOJIB30BATh 3HAHUSA
yTIepoaa, COCTABIATh YPABHEHUSI | U KOHTPOJIE CIIOcO0a perieHus B OBITY
peaxiuii, COOTBETCTBYIOLINX Ilo3naBaTtenbHbIE:

«IETIOYKE» MPEBPAIICHUH . Hcnonp3ytoT monck Heo0X0 MO

IMPOBOAUTL KAaUCCTBCHHYIO PIH(l)OpMaI_II/II/I JJIs1 BBIIIOJIHCHU A

PEaKLMIO IO PACIIO3HABAHUIO y4eOHBIX 3aJJaHHI ¢ UCIIOJIb30BaHUEM

YIJIEKUCIIOrO ra3a y4eOHOI TUTpaTyphbl

Honyuam eozmoorcnocmeo KommykaTuBHbIe:

Hay4umscsi: IPOTHO3UPOBATH KoHnTpoaupytoT nelictBue napTaepa

XUMHUYECKHE CBOWCTBA BEUIECTB Ha

OCHOBE MX CBOWCTB U CTPOCHUS

50. | YrosbHas kucnora u eé Hayuamcs: PeryasitTuBHbIie: @opMHUPYIOT yMEHUS

COJIk. AaBaTb OMIPCACIICHUA MMOHATHAM Paznmuuaror CHOC06 " pe3yJibTat HCIIOJIB30BAaTh 3HAHUA
KectkocTh BOIBI <GKECTKOCTb BOJIBI» ,0ITUCHIBATh NEUCTBUSA B OBITY
CHOCOO0BI €€ yCTpaHEeHUs CBOMCTBA YrOJIbHOMN KUCJIOTHI, Ilo3HaBaTenbHbIE:

COCTaBJISITh YPABHEHUS PEAKIUH,
COOTBETCTBYIOIIUX «LEMOUYKE»
MPEBPAILCHUH , COCTABJISATh
Ha3BaHUs COJIEU YrOJIBbHON
KHCJIOTHI,

IPOBOJNUTH KAUECTBEHHYIO
peaKkIuio Ha KapOOHAT - HOH
Tonyuyam 6o3moorcnocme
HAay4umvcs. IPOrHO3UPOBATH
XMMHYECKHE CBOMCTBA BEILIECTB HA

BrnazgeroT o61muM nprueMom petieHus
3a1a4y

KommykaTtuBHbIe:
JloroBapuBaroTCs 0 COBMECTHOM
NesITeIbHOCTM, TPUXOJIAT K 00LIemMy
pELICHUIO




OCHOBE MX CBOWCTB U CTPOCHUS

51. | Kpemnuit Hayuamcs:, PeryasitTuBHble: @opMHpYIOT HHTEpECA
XapaKTepu30BaTh CTPOCHHUE aToMa | AJIEKBaTHO BOCIIPUHUMAIOT K KOHKpPETHOMY
KPEMHUS, OOBSICHATD 3aBUCUMOCTh | MIPEIJIOKEHUS U OLEHKY YUUTENs U XUMHUYECKOMY
CBOICTB KPEMHHUSI OT €r0 OJITHOKJIAaCHUKOB 3JIEMEHTY, ITOMCK
nojoxenus B IICXO JI. 1. ITo3naBaTeJbLHBIE: JOTIOJTHUTEIILHOM
Menpeneesa, COCTaBIATh Bribupator Hanbosnee s3¢hhexkTuBHbIC nHpOPMALIUU O HEM.
XUMUYECKHUE YPaBHEHUS, CIOCOOBI pelIeHus 3aad,
XapaKTepU3yIOLINe XUMUYECKHE KOHTPOJIUPYIOT U OLICHUBAIOT MPOLIECC
CBOMCTBA KPEMHUS U pe3ynbTaT AeATEIbHOCTH
Llonyyam 6o3moorcnocmeo KommykaTuBHbIe:
HAay4umvcs: TPaMOTHO JloroBapuBaroTCs O pacnpeesIeHuN
o0pamarbes C BEECTBAMU B (byHKUMH 1 poJieil B COBMECTHOM
MTOBCEJHEBHOM KU3HHU NEeSATEIbHOCTH
52. | CoenuHEeHHS] KPEMHUS Hayuamcs:, PeryasiTuBHbI€:
ONMCHIBaTh CBOMCTBA OKCH/IA Y4YuTHIBalOT IPaBUJIO B INIAHUPOBAHUU
KPEMHHSI, COCTABIISATh YPAaBHEHUSI | U KOHTPOJIE crioco0a perieHus
peakItii, COOTBETCTBYIOIINX ITo3naBartenbHbIE:
«LETIOYKE) MIPEBPALLICHUM . Hcnonb3yloT HOMCK HE0OX0IMMON
IIPOBOJIUTH KAYE€CTBEHHYIO nH(pOpMaLUHU AJIs BHITOTHEHUS
pEaKLUI0 Ha CUJIMKAT - HOH y4eOHBIX 33JJaHUH C NCIIOJIH30BAHUEM
Ionyuam 6o3modxcrocmo y4eOHOM TUTpaTyphI
Hay4umscsi: IPOTHO3UPOBATH KommykaTuBHbIe:
XUMHYECKHE CBOWCTBA BEIIECTB HA | YUUTHIBAIOT PAa3HbIE MHEHHUS U
OCHOBE UX CBOMCTB M CTPOEHHUS CTPEMSTCSL K KOOPAUHAIIUU PA3TUUHBIX
MTO3ULIMN B COTPYITHUYECTBE
53. | CunukaTtHas Hayuamcsa: npakTudeckomy PeryasituBHbIe: dopMupyIOT
MIPOMBIIIIEHHOCTH IIPUMEHEHUIO COEUHEHUN PaznuyatoT cioco® u pe3ynbTar ITIOHUMAaHHE
KPEMHHS NeNcTBUS 0COOEHHOCTEH KU3HU
Honyuam eozmoorcnocmo ITo3HaBaTeabHbIC: U TpyJa B YCIOBUAX
Hay4umscsi: IPOTHO3UPOBATH Brnaneror o01mum npueMom perieHus nH(pOpMaTH3AINH
XUMHYECKHE CBOMCTBA BEUIECTB Ha | 3aJa4 oOmiecTBa
OCHOBE UX CBOWCTB U CTPOCHUS KommykaTuBHbIe:
JloroBapuBarOTCA O COBMECTHOM
JESTENIBHOCTH I0J1 PYKOBOACTBOM
YUUTENS
54. | IlpakTuyeckasi pa6ora Hayuamcs: obpamaThesi ¢ PeryasiTuBHblIe: OBnazneHue HaBbIKAMU




Ne6

71a00paTOpPHBIM 000pyIOBaHHEM U

OCyLIECTBIISIFOT MOIIATOBBIA KOHTPOJIb

JUISL TPAKTUYECKON

[Tonyuenue, cobupanue u HarpeBaTeIbHBIMU MpUbopamMu B 0 pe3ynbTaTy JeSITeIbHOCTH
pacro3HaBaHUeE Ta30B COOTBETCTBUU C IIPABUIAMHU
TEXHUKHU 0€30MacHOCTH, Ilo3naBaTenbHbIE:
ONUCHIBATh XUMUYECKUN CtposT peueBoe BhICKa3bIBAHUE B
SKCIIEPUMEHT C OMOIIIBIO A3bIKA YCTHOU ¥ MUCbMEHHOU opme
XUMUH, JIENIaTh BEIBOJIBI 110 KommykaTuBHbIe:
pe3yJibTaTaM 3KCIepUMEHTA. VY4UTHIBAIOT pa3Hble MHEHUS U
Tlonyyam 6o3moorcHocme CTPEMSTCSL K KOOPAUHAIIUU PA3TUUHBIX
Hay4umscs. 0CO3HaBaTh MO3UIUI B COTPYIHHUYECTBE
HEOO0XOMMOCTh COOTIOACHHUS
npaBwiTh u OT nns coxpanenust
CBOET0 3/I0POBbSI M OKPYXKAIOIINUX
55. O000I11IeHIE TTO TEME Hayuamcs: o0600mats 3HaHUS U PeryasituBHbIe: Bripaxarot
«Hemeramibn MPEJICTaBISTh UX CXEM, TaOmuIl, BHOCST HEOOXOAMMBIE KOPPEKTUBBI B | aJICKBAaTHOE
npe3eHTalun JIeiCTBHE MOCJIE €ro 3aBepIICHUs Ha MOHUMAaHHUE TPUYUH
OCHOBE €T0 Y4eTa CIEIaHHbIX OMUOOK | yCIleXa U Heycrexa
Ilo3naBaTenbHbBIE: y4eOHoi
CtposT peueBoe BhICKa3bIBAHUE B NEeSATEIbHOCTH
YCTHOU ¥ MUCBbMEHHOH opme
KomMmykaTuBHbIE:
KoppekTupytot neicTBus napTaepa
56. | KonTpoJabHas pa6ora Ne3 Hayuamcs: npuMeHATH PeryasiTuBHbIE: OCYIIECTBISIOT [IposBisitoT
o TeMe «Hemeramibn MOJTyYEHHbIEC 3HAHUA U MOIIATOBBI U UTOTOBBIA KOHTPOJIb 110 OTBETCTBEHHOCTD 3a
c(hOpMUPOBAHHBIE YMEHUS IS pe3yabTaTy pe3yJIbTAThI
pelieHus yueOHbIX 3a1a4 Ilo3naBaTenbHbIE:
CTPOSAT PEUYEBOE BHICKA3bIBAHUE B
YCTHOUM ¥ MUCbMEHHOU dopme
KomMmykaTuBHBIE: YUUTBIBAIOT
pa3Hble MHEHUS U CTPEMSTHCS K
KOOPJAMHALIMY PA3JIMYHBIX MO3UIINI B
COTPKYAHUYECTBE
Tema 5. O0001IeHNe 3HAHUI 10 XUMUH 32 KYpPC 0CHOBHOM mK0Jbl. [loaroroska k uroropoi arrecranuu (I'MA) (124.)
57. | IleppuoandecKkuii 3aK0H U Hayuamcs: 0600math PeryasiTuBHbIe: IIposBnsror
[Tepuoanueckas cuctema UH(POPMAITHIO TI0 TEME B BUJIC [TnanupyroT cBOM IEUCTBUS B OTBETCTBEHHOCTb 32
1. . MenneneeBa B cBeTe CXEM, BBITIOJHITH TECTOBBIC COOTBETCTBHUH C MTOCTABIEHHOM pe3ynbTaT

TEOpUU CTPOEHMSI aToMa

3aaHus

3aadei u YCJIOBUSAMH €€ pCain3alun




ITo3HaBaTe bHBIE: CTABIT

1 GOPMYIHUPYIOT IS U TPOOTIEMBI
ypOKa; 0OCO3HAaHHO U MPOU3BOJIBHO
CTPOSAT B YCTHOM M MUCHbMEHHOM (hopme
KomMyHuKkaTHUBHbBIE:

Brnanenne MOHOJIOTHYECKOU U
JMAJIOTHYECKON (hopMaMH peuu

58. | 3akOHOMEpPHOCTH Hayuamcs :06001mathb PeryasitTuBHble:
HU3MEHEHHUS CBOMCTB UH(POPMALIMIO IO TEME B BHJIE Paznuuaiot crocob u pe3ynbraTt
3JIEMEHTOB U MX CXEM, BBINOJIHATH TECTOBYIO NEUCTBUSA
COEIMHEHMI B IEpHOJaX U pabory, Ilo3HaBaTenbHbBIE:
IPYyIIax B CBETE BrnazgeroT o61muM nprueMom petieHus
IIPEICTAaBICHUI O CTPOCHUN 3a1a4y
aTOMOB 3JIEMEHTOB. KommykaTuBHbIe:
3nauenue Ilepnoanueckoro JIoroBapuBarOTCsi O COBMECTHOU
3aKOHa NEeATEIBbHOCTH 10J PYKOBOJCTBOM
YUUTEIS
59. Bunn xumMnueckux cBsa3ei Hayuamcs.: 0600mats PeryasitTuBHble:
Y TUIIBI KPUCTAILTUYECKUX UH(POPMALIMIO IO TEME B BHJIE Paznuuaiot crocob u pe3ynbraTt
pELIETOK. TaOJINLIbI, BHITIOJIHATH TECTOBYIO NEUCTBUA
B3aumocss13b paboty Ilo3HaBaTenbHbBIE:
CTPOEHHUS U BrnazgeroT o61muM nprueMom petieHus
CBOWCTB BEILIECTB 3a1a4
KommykaTuBHbIe:
KoHTponupyoT nelicTBus napHepa
60. | Knaccuduxamms Hayuamcs: 0600mathb PeryasituBHble:
XUMUYECKHUX PEaKLU 1Mo UH(POPMALIMIO IO TEME B BHJIE Paznuuaiot crocob u pe3ynbraTt
Pa3JINYHBIM PHU3HAKAM. CXEM, BBINOJIHATH TECTOBBIE NEUCTBUSA
3a1aHUsA Ilo3HaBaTenbHbBIE:
BrnazgeroT o61muM nprueMom petieHus
3a1a4
KommykaTuBHbIe:
JloroBapuBaroTCsA 0 COBMECTHOM
NEeATEIBbHOCTH M0J PYKOBOJCTBOM
YUUTEINS
61. | CxkopocTtb Hayuamcs: 0600math PeryasituBHbIe: NmeroT nienoctaoe

XUMHYECKHUX PEaKIi

MHPOPMALIMIO TI0 TEME B BHJIE

PasnuyaroT cnocoO u pe3ynbTar

MHPOBO33pEHHE,




CXCM, BBITIOJIHATE TECCTOBYIO
paboty

JIeVCTBUS
ITo3HaBaTeabHBIC:
BrnageroT o0muM nprueMoM petieHus
3a1a4
KomMmykaTuBHbIE:
KonTposupyot neiicTBust napTHepa

COOTBETCTBYIOIIIEE
COBPEMEHHOMY
YPOBHIO Pa3BUTHS
HayKu

62. | Knaccuduxarmms Hayuamcsa: o0600marb [IposiBasitoT
HEOPraHMYECKUX BEIIECTB uH(GOpPMAIIUIO IO TEME B BUJE NO0OpOXKENaTeNbHOCTB,
CXEM, BBIMOJHATH TECTOBYIO OT3BIBYMBOCTbH, KAK
paboty MMOHUMAaHHE YYBCTB
63. CBoiicTBa HEOPraHUYECKUX Hayuamcsa: o600marb PeryasiTuBHbI€: JPYTUXITIOIEN U
BEIIECTB uH(GOpPMAIIUIO TT0 TEME B BUJE PaznuyatoT cioco0 u pe3ynbTar CONEPEKNBAHUE UM
CXEM, BBIMOJHATH TECTOBYIO NeNCTBUA
paboty ITo3naBartenbHbIE:
BrnageroT o0muM nprueMoM petieHus
3ama4y
KomMmykaTuBHbIE:
KonTponupyrot neiicTBust napTHepa
64. T'eneTnueckue Hayuamcsa: 0600math PeryasituBHbIe:
pSABI MeTala, uH(GOPMAIIUIO TI0 TeME B BUJEC PasznuyaroT cioco0 u pe3ynbTar
HeMeTaJljIa v epeX0HOTO CXEM, BBIIIOJHATH TECTOBYIO NENCTBUA
MeTania paboty Ilo3naBartenbHbIE:
BrnazgeroT o61uM nprueMoM petieHust
3amaqy
KommykaTuBHbIe:
KoHTponupyroT neicTBusi napTHepa
65. | TpeHUHT-TeCTHPOBAHUE 10 PeryasituBHbIe: Bripaxaror
BapuaHTtam ['IA mpomibix PasznuyaroT cioco0 u pe3ynbTar aJIeKBaTHOE
JE€T U J€MOBEPCUU NENCTBUSA MMOHUMAaHUE TPUIHH
Ilo3naBartenbHbIE: ycrexa U Heycrexa
BrnazgeroT 001uM nprueMoM petieHust yueOHoM
3amaqy JeSITeIbHOCTH
KommykaTuBHbIe:
KoHTponupyroT neicTBUs mapTHEpa
66. | TpeHUHT-TEeCTHPOBAHUE 10 PeryasituBHbIe:

Bapuantam ['MMA mpouuibix
JE€T U AEMOBEPCUHI

Pasznuyarot cioco0 u pe3ynbTar
IEUCTBUS




Ilo3naBaTe/nbHbIE:
Brnaneror o61mum npueMom perieHus
3a1a4y
KommykaTuBHbIe:
KoHTponupyroT 1eicTBUs napTHEpa

67.

TpeHuHr-TrecTupoBaHuE Mo
BapuanTtaMm ['MIA npouuibix
JIET U IEMOBEPCUU

PerynsiTuBHbIe:
Paznunuaiot crocob u pe3ynbraTt
JNIEUCTBUS
ITo3naBartenbHbIE:
Brnaneror o61mum npueMom perieHus
3a1a4y
KommykaTuBHbIe:
KoHTponupyoT 1eicTBUs napTHEpa

68.

KonTtposabnas padora Ned
Pemenne 'NA

Hayuamcs: npuMeHsTH
MOJTyYeHHBIC 3HAHUS U
c(hOpMHUPOBAHHBIC YMEHUS JIJIS
pelieHus yueOHbIX 3a1a4

PerysiTuBHBIE: OCYLIECTBIISIOT
MIOIIATOBBIA Y UTOIOBBIM KOHTPOJIb 110
pe3ynbTary

ITo3naBartenbHbIE:

CTPOSIT p€YE€BOEC BBICKA3bIBAHUE B
YCTHOW ¥ MUCBbMEHHOU (opme
KommykaTuBHbIe:

@opMyIUpyIOT COOCTBEHHOE MHEHHUE U
MO3ULUIO
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