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[Tporpamma pa3zpaboTana Ha OCHOBE (pelIepaIbHOTO TOCYJApCTBEHHOTO 00pa30BaTEeNFHOIO CTAaHAAPTa OCHO8HO20 001Iero obpa3oBanus (npuxkaz MunobpHuayku
PD Ne 1897 om «17» oexabps 2010 2.)
Pabouas mporpamma o XuMuu Jiist 8-9 KJ1accoB COCTaBJIeHA Ha OCHOBE:

OcHoBHO# 00pasoBarenbHoi iporpammbl ' BOY OO ¢.Kymnuso .

denepanbHOr0 TOCYJApCTBEHHOTO OOPa30BaTENbHOIO CTAaHAAPTa OCHOBHOTO OOIIEro 0Opa3oBaHMs, ¢ HM3MEHEHHUSIMH, YTBEPXKICHHBIMU MPHUKA30M
MunucrtepcTBa o0pazoBanus 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 00pa30oBaTEIbHOMY CTaHIAPTY OCHOBHOTO OOIIETO
oOpa3oBaHUs U AonylieHHass MUHUCTEPCTBOM 00OpazoBanus U Hayku Poccuiickoit @eneparn (O.C.I'abpuensn [Iporpamma kypca xumun utst 8-9 Ki1accoB
obmeobpaszoBarenbHbIX yupexaenuii / O.C.I'abpuensa. — M.: JIpoda, 2016r.).

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

IlnanupyeMble peAMeTHBIE Pe3YJIbTATHI H3yYeHHUs] YUeOHOro npeamera « XuMHUs»

JlesTebHOCTh 00Pa30BATEIILHOTO YUPEKIICHUS 00IIero 00pa3oBaHus B 0OyYECHUH XUMHUH JOJDKHA OBITh HAlpaBJIeHA HA JIOCTHYKCHUE OOYYAIONIMMUCS CIIETYFOIIIX
JIMYHOCTHBIX Pe3y/IbTaToB:

B [IEHHOCTHO-OPUEHTAIIMOHHON cdepe - YyBCTBO TOPIOCTH 33 POCCUHCKYI0 XMMHUYECKYIO HayKy, TyMaHW3M, OTHOIICHHE K TPYAY, ILeJIeyCTPEMIICHHOCTS,
CaMOKOHTPOJIb U CAMOOIICHKA,

B TPYJIOBOI cpepe - FTOTOBHOCTh K OCO3HAaHHOMY BBIOOpY JasbHEMNIIEH 00pa30BaTeIbHON TPAaEKTOPHH;

3)B mo3HaBaTEIbHON (KOTHUTUBHOMN, MHTEIICKTYAIbHOM) chepe —MOTUBAIUS YUCHUS, YMEHHE YIIPABIATH CBOCH 1M03HABATEIBHOMN 1A TETLHOCTBHIO.
MeTanpeaMeTHBIMH Pe3yJIbTATAMM OCBOSHHUSI BHITYCKHUKAMH OCHOBHOM IIIKOJIBI TPOTPAMMBI 110 XUMUU SIBIISFOTCS:

RIANICHYC YHVBEPCATHEHBIMI ©CTCTBEHHO-HAYYHBIMU CTIOC00AMH JISSTTRITBHOCTHL HAQIFOTICHIE, MVIEPCHIE, SKCTIEPHMEHT, YueOHOS HOCTICTIOBAHNE; TPUMEHEHHUE OCHOBHBIX METOJIOB MTO3HAHUS
(cucTeMHO-UH(DOPMALIMOHHBINA aHAIN3, MOAEIMPOBAHHUE) JJISl U3YUEHUS Pa3InYHbIX CTOPOH OKpY Karolllel 1eiCTBUTEIbHOCTH;

HCIOJIb30OBAHHUC YHUBCPCAJIIBHBIX CHOC06OB ACATCIILHOCTU II0 PCHICHHUIO HpO6fI€M U OCHOBHBIX HWHTCIIJICKTYAJIbHBIX onepaunﬁ: HUCIIOJIb30BaHUE OCHOBHBIX
MHTEJUIEKTYaIbHBIX OIepaluil: popMynupoBaHue TUNoOTe3, aHAIU3 U CUHTE3, CpaBHEHHE, 0000IIEeHNEe, CUCTEMAaTU3allHsl, BBISBICHUE TPUYUHHO-CIIEICTBEHHBIX
CBsI3€H, IIOMCK aHAJIOIOB;

YMCHUEC TCHEPUPOBATH UACHU U OIIPCACIIATL CPCACTBA, H€O6XOI[I/IMI)Ie AJId UX peain3allvu,

yYMEHHE ONpeAeNATh e U 3aa4i ACSITeIbHOCTH, BHIOMPATh CPEACTBA PeaU3alliy LEIH U PUMEHSTh UX Ha MIPAKTHKE;

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

HpCI[MeTHI:IMI/I pe3yjibTaTaMu OCBOCHH BbIITY CKHUKAMU OCHOBHOMU IIKOJIBI MporpamMmsaIl 110 XUMHUU ABJISIFOTCA:

1B mo3HaBaTensHOM cdepe:

- 1aBaThb ONPCACICHUA N3YUCHHBIX TOHSTUMN: BCIICCTBO (XI/IMI/I‘IGCKI/Iﬁ OJICMCHT, aTOM, MOH, MOJICKYJI4, KpUCTAIUIMICCKasd pCIICTKa, BEIICCTBO, IMTPOCTLIC U CIIOKHBIC
BEIIeCTBa, XUMHYecKasi (pOpMyJia, OTHOCUTEIbHAs aTOMHAas Macca, OTHOCUTENbHAsl MOJIEKYJIsipHas Macca, BaJ€HTHOCTb, OKCHJIbI, KUCIOThI, OCHOBaHHUs, COJH,
aM(OTepHOCTh, UHAUKATOP, IEPUOINIECKUI 3aKOH, MIEPHOANYECKasi CUCTEMa, IepUoanYecKas TabauIa, U30TOMbl, XUMUYECKas CBSI3b, JJIEKTPOOTPULIATEIHHOCTD,
CTETIEHb OKHUCIICHUS, SJICKTPOJIMT); XUMHUYEcKass peakius (XMMHYEeCKOoe ypaBHEHHE, T€HeTHYecKas CBs3b, OKUCICHHME, BOCCTAHOBJICHHUE, 3JEKTPOIMTHYECKAs
JUCCOLMAIUS, CKOPOCTh XUMHUECKON PEaKIIiH);



- hopmynupoBath nepuoandeckuii 3akoH [I.M1.MeneneeBa u pacKpbIBaTh €ro CMBICI;
- OIHUCHIBATh JIEMOHCTPAIIMOHHBIE U CAMOCTOSATEIHHO MPOBEICHHBIE YKCIIEPUMEHTHI, UCIIOB3YsI JIsi TOTO €CTECTBEHHBIN (PYCCKHM, pOAHOMN) SI3BIK U SI3BIK
XUMUU;
- ONKCBIBATH U PA3INYaTh U3yYEHHBIE KJIACChl HEOPTaHMYECKUX COEIMHEHNH, ITPOCTHIE U CIIOXKHBIE BENIECTBA, XUMUYECKNE PEAKIINH;
- KJIaccu(UIMpPOBATh U3YUYCHHBIE OOBEKTHI U SIBJICHHUS,
- HaOJIOATh IEMOHCTPUPYEMBIE U CAMOCTOSITENTHHO MPOBOIMMBIE OTIBITHI, XUMUYECKUE PEAKIIMHU, IPOTEKAIOIINE B IPUPOAE U B OBITY;
- JieNaTh BBIBOABI M YMO3AKIIOUEHHS W3 HAOIIOEHUA, M3YYCHHBIX XUMHUYECKHX 3aKOHOMEPHOCTEH, MPOTHO3MPOBATh CBOMCTBA HEM3YyYEHHBIX BEIECTB IO
aQHAJIOTUU CO CBOMCTBAMU U3YUYEHHBIX;
- CTPYKTYypHUPOBATH H3YYECHHBIN MaTepPHAT M XUMUIECKYIO HHPOPMAITUIO, IIOTYICHHYIO U3 IPYTHX UCTOUHHKOB;
- MOJIETTUPOBATH CTPOCHUE aTOMOB 3JIEMEHTOB MIEPBOTO - TPETHETO MEPHUOIO0B, CTPOCHHUE MPOCTEHIITNX MOJICKYJI.
2. B 11eHHOCTHO-OpHEHTAITMOHHOM cdepe:
- QHAIM3UPOBATH W OICHUBATH MOCIEIACTBHUS ISl OKPYKAIOIICH Cpeibl OBITOBOM M MTPOU3BOACTBEHHON NEATEILHOCTH YEIOBEKa, CBI3aHHOW C TIepepadoTKOM
BEILIECTB;
- Pa3bSICHATH Ha MpUMepax (IPUBOIUTH MPUMEPHI, MOATBEPKAAIOIINE) MATEPUATLHOE €IMHCTBO M B3aMMOCBSA3h KOMIIOHEHTOB KUBOW M HEKUBOW MPUPOIBI
Y YeJIOBEKA KaK BaXKHYIO 4acTh 3TOI'O €IUHCTBA;
- CTPOUTH CBOE MOBEJICHUE B COOTBETCTBUU C MPUHIIUTIAMU OEPEKHOTO OTHOIICHUS K IIPUPOJIC.
3.B tpynoBoii chepe:
- IUTAHUPOBATh W MPOBOAUTH XUMHUECKUHN IKCIIEPUMEHT;
- HCIIOJB30BATH BEILIECTBA B COOTBETCTBUM C MX ITPEAHA3HAYEHUEM U CBOMCTBAMM, OTMCAHHBIMU B MHCTPYKUUSAX MO IPUMEHEHHUIO.
4B cdepe 6e30MacHOCTH KUZHEICATSIBHOCTH:
- OKa3bIBaTh MEPBYIO MOMOIIb IPU OTPABJICHUSIX, OKOTAX UIPYTUX TPABMaX, CBA3aHHBIX C BEIIECTBAMH U JIAOOPATOPHBIM 000PYI0BAHUEM.

BrinycKkHUK Hay4uTCs

BI:IHYCKHI/IK MMOJIY4YUT BO3MOKHOCTb HAYYHUTHCA

XapaKTCpPU30BaTh OCHOBHBIC METOJbI IIO3HAHUA: H8.6JIIOI[CHI/I€,

U3MEPEHHE, SKCIIEPUMEHT;
OMHCHIBATh CBOWCTBA TBEPABIX, KHUAKUX, Ta3000pa3HBIX BEIIECTB,

BBLACIIAA UX CYHICCTBCHHBIC IIPU3HAKU,

PaCKpbIBATh CMBICII OCHOBHBIX XHUMHUYCCKHUX IMOHATUH  « aToM»,
«MOJICKYJIa», «XUMHUYECKUHN QJICMCHT), «IIPOCTOC B€IICCTBO»,
«CJIOKHOC BCIICCTBO», «BAJICHTHOCTH», «XHUMHYCCKasA PpCaKIUI),

BBIJIBUTATh U TPOBEPATH HIKCIEPUMEHTAIBHO THIIOTE3B O XMMUYECKUX
CBOMCTBAaX BEIIECTB HAa OCHOBE MX COCTaBa WU CTPOECHMS, UX
CIOCOOHOCTH BCTYNaTh B XMMHMYECKHE pPEaKLIMU, O XapakTepe Hu
IPOAYKTaX PAa3IUYHBIX XUMUUECKUX PEAKIIUI;

XapaKTepu30BaTh BEIIECTBA II0 COCTaBy, CTPOCHHUIO MU CBOMCTBaM,

YCTaHaBJIMBATb MNPUYNHHO-CICACTBCHHLIC CBA3M MCKAY JaHHBIMH

XapaKTCPUCTHKAMH BCIICCTBA,




HCIOJIb3YyS 3HAKOBYIO CUCTCMY XUMUU,

PaCKpLIBaATb CMBICJI 3aKOHOB COXpPaHCHUA MacCChbl BCIICCTB,
MOCTOSTHCTBA COCTaBa, aTOMHO-MOJICKYJISIPHOU TEOPHUH;

pa3nuyaTh XUMUYECKHE U (PU3HUUCCKUC SBIICHUS,

Ha3bIBaThb XUMHWYCCKUC DJICMCHTHI,

OTIPEJIENIATH COCTAB BEUIECTB MO UX (hopMyTiam;

OTIPENIENIATh BAJIGHTHOCTh aTOMa 3JIEMEHTA B COSTMHEHHUSIX;

OIIPENIENIATh THIT XUMUYECKUX PEaKIIHIA;

Ha3bIBAaTh [IPU3HAKU U YCJIOBUS IPOTEKAHUS XUMUYECKUX PEaKLUM;
BBIABJIATH IPHU3HAKH, CBUACTCIILCTBYIOIINEC O IMPOTCKAHNN XUMHYECKOH
PEaKIMK PU BBITOJHEHHH XUMUYECKOTO OITBITA;

COCTABJISATH (POPMYJIbI OWHAPHBIX COCITUHCHHIA;

COCTAaBJIATh YPABHCHHUA XUMHUYICCKUX peaKHHﬁ;

co0roaaTh mpasuiia 6€30MacHOi paboThI IIPHU MPOBEAECHUN OIIBITOB;
MOJIH30BATHCS JTAOOPATOPHBIM 000PYIOBAHUEM H TTOCY I0K;

BBIUUCIIATE OTHOCHTEIBHYIO MOJICKYJISIPHYIO M MOJSPHYK) MAacChl
BEIIIECTB;

BBIUUCIIATE MAacCOBYIO OO0 XUMHUYECKOTO 3JIEMEHTa 1o (opmyie
COCMHEHUS;

BBIUUCIIATh KOJIMYECTBO, 00BEM HMIIM MAcCy BEHIECTBA MO KOJIHYECTBY,
00bEMy, MaCCe PEareHTOB HIIH MPOJIYKTOB PEaKIUH;

XapakTepu3oBaTh (U3NUYECKUE M XUMHYECKHE CBOMCTBAa TMPOCTHIX
BEIIECTB: KUCIOPO/Ia ¥ BOJOPO/IA;

MOJTy4aTh, COOMPaTh KHCIOPO U BOJIOPO/I;

pacno3HaBaTb OIBITHBIM ITYyTCM Fa3006pa3HBIC BCIIIECTBA: KHCIIOPOL,

COCTABJIAITh MOJICKYJIADHBIE W IIOJIHBIE HOHHBIE YPAaBHEHMS IIO
COKpAIllCHHBIM HOHHBIM YPaBHEHUSM;
IIPOTHO3UPOBATh CHOCOOHOCTH BEIECTBA MPOSBIATh OKUCIUTEIIBHBIE
UM BOCCTAHOBUTEJIBHBIE CBOMCTBA C Y4YETOM CTEIIEHEM OKHUCICHUSA
JJIEMEHTOB, BXOJSIIUX B €TI0 COCTAB;
COCTaBIIATh YPaBHEHHUS

peakuuii, COOTBETCTBYIOLIUX

IIOCICJ0BAaTCIIBHOCTH npeBpameHHﬁ HEOPTaHUYCCKUX BCIICCTB

PAa3JIMYHBIX KJIACCOB;

BBLABUTATh U IMPOBEPATH SKCIICPUMCHTAJILHO TMIIOTE3bI O PC3yJibTaTax

BO3JEHCTBUSL  Pa3NMUYHBIX (AKTOPOB Ha H3MEHEHHE CKOpPOCTHU
XUMHYECKON PEaKInu;

UCIIONIb30BaTh  MPHOOpETEHHbIE  3HAHMS S DKOJIOTUYECKU
IPaMOTHOTO MOBEJIEHUS B OKpYKaloLIeH cpee;

HUCIIOJIB30BAThH HpI/IO6p€T€HHI)Ie KJIFOUYCBBIC KOMIICTCHIIUN HpI/I

BBIMIOJTHEHUH TPOEKTOB M Yy4eOHO-HCCIIEOBATEIbCKUX 3a7ad 110
M3YYEHHIO CBOWCTB, CIIOCOOOB MOMyUEHHUs U pacliO3HABAHUS BEIIIECTB;
OOBEKTUBHO OICHUBATh MH(DOPMAIMIO O BEIIECTBAX U XUMHUYECKUX
nporeccax;
KPUTUYECKH  OTHOCHUTBCS K  TICEBIOHAy4YHOW  uWH(pOpMaIuw,
HeZ0OPOCOBECTHOM peksiaMe B CPeCTBAX MAacCOBOM MH(OpMALINK;
OCO3HaBaTh 3HAYCHHE TEOPETUYECKUX 3HAHUW 1O XUMHUHU IS
MPaKTUYECKOU JeATEeIbHOCTH YEJIOBEKA;

co3aBaTb MOJEIM W CXEMbl [JJisi  pemieHust y4eOHbIX |
MO3HABATENbHBIX 3a7la4; IMOHUMAaTh HEOOXOJUMOCTh COOJIIO/IEHUS

HpeﬂHHcaHHﬁ, npeajaraMblXx B HHCTPYKHOUAX II0 HCIIOJB30BAHUIO




BOJZIOPOZ;

pacKpbIBaTh CMBICH 3aKOHA ABOTaIpoO;

pacKpblBaTh  CMBICJI TOHSATHH  «TerioBod 3¢h(deKT peakuun»,
«MOJISIPHBIN 00beM»;

XapaKkTepu30BaTh PU3NICCKUE U XUMUYECKHE CBOMCTBA BOJIBI;
PaCKpBIBATh CMBICIT MIOHATUS «PACTBOP»;

BBIYHUCIISITH MACCOBYIO J0JII0 PACTBOPEHHOTO BEIIECTBA B PACTBOPE;
MIPUTOTOBJATH  PAacTBOPbl C  ONPEAEICHHOM MaccOoBOW [0yl
PacTBOPEHHOTO BEIIECTBA;

Ha3bIBaTb COCAUHCHUA N3YUYCHHBIX KJIACCOB HCOPraHNYCCKUX BCILICCTB,
XapakTepu3oBaTh (U3MUECKHEe M XUMHUYECKHE CBOMCTBA OCHOBHBIX
KJIaCCOB HEOPraHWYECKHUX BEIIECTB: OKCHJOB, KHUCJIOT, OCHOBAHMIA,
COJICH;

OTpEeNENATh MPUHAIJICKHOCTh BEIIECTB K ONPEIEICHHOMY KJaccy
COCIUHCHHI;

COCTaBIATh (POPMYJTIBI HEOPraHWYECKUX COCTUHEHHH W3Yy4YEeHHBIX
KJIaCCOB;

IMPOBOAHTDH OIIBITHI, MNOATBCPKAAIOIINC XUMHWYCCKHUEC CBOMCTBA
HN3YYCHHBIX KJIACCOB HCOPIraHNMYCCKUX BCILCCTB,

pacro3HaBaTh ONBITHBIM IIyTEM pacTBOPBI KUCIOT M WIEJIOYEH IO
M3MEHEHUIO OKPACKU UHANKATOPA;

XapaKTEepPU30BaTh B3aMMOCBS3b MEXK]Y KilacCaMd HEOPraHHMYECKUX
COCIMHEHHIA,

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

OOBSCHATh (U3MYECKUNH CMBICT aTOMHOTO (TIOPSAKOBOTO) HOMEpa

JIEKapCTB, CPEJICTB OBITOBOW XUMUH U JP.




XUMUYECKOTO  3JI€MEHTa, HOMEpPOB TIpYyNIbl W TEepuoja B
nepuoanueckoit cucreme .M. Menaeneesa;

OOBSACHITh 3aKOHOMEPHOCTH HM3MEHEHHS CTPOCHHUS aTOMOB, CBOMCTB
3JIEMEHTOB B IIPe/ieNiaXx MaJIbIX MEPUOAO0B U IIaBHBIX MOATPYIII;
XapaKTEepPU30BaTh XUMUYECKHUE 3JIEMEHTHI (OT BOAOPOAA 10 KaJbLIUA)
Ha OCHOBE UX TIOJOXKEHHS B  TEPUOJAMYECKON  CHUCTEME
J.. MenneneeBa u 0COOCHHOCTEN CTPOCHUS UX ATOMOB;

COCTABJISITh CXEMbl CTPOEHUSI AaToMOB TNepBbIX 20 3JIE€MEHTOB
nepuoanueckoit cucremsl /.. Menneneena;

pacKpbIBaTh CMBICII TIOHSITHIA: «XUMHYECKas CBSI3bY,
«QIIEKTPOOTPULIATETLHOCTDY;

XapaKTepu30BaTh 3aBUCUMOCTh (DU3MUYECKUX CBOMCTB BEIECTB OT THIA
KPUCTAJUTMYECKOUN peIIeTKH;

OTIPEIEIATh BUJ XUMHUYECKOM CBSI3M B HEOPTaHUYECKUX COCTMHEHUSX;
n300pakaTh CXEMBI CTPOCHHS MOJIEKYJl BEIIEeCTB, OOpa30BaHHBIX
Pa3HBIMU BUJIAMH XUMHUYECKHUX CBSI3EH;

pacKpbIBaTb  CMBICII  TOHSATHH  «HOH»,  «KAaTHOH»,  «aHHUOHY,
«OIIEKTPOJTUTHI», «HEDJIEKTPOIUTHDY, «QIIEKTPOTUTHYECKAS
JIACCOIAAIUS, «OKHUCJIUTEIIbY, «CTETICHB OKMCJICHHSD»
«BOCCTAaHOBHUTEIbY, KOKHCICHHE), «BOCCTAHOBIICHHE

ONpPENEATh CTENEHb OKUCIEHUSI aTOMAa 3JIEMEHTA B COEITUHEHUU;
PaCKpbIBAaTh CMBICH TEOPUH JIEKTPOIUTHUECKON TUCCOLMALINY;
COCTABJISITh YPAaBHEHHS JJIEKTPOJIUTHYECKON JUCCOLMAIMHM KHUCIIOT,
IIeI0YeH, COJICH;

OOBSACHSATH CYHIHOCTH IIponecca 3HeKTpOHHTquCKOﬁ Jucconuanvy M1




peakuuii HFOHHOTO OOMEHa;

COCTaBJISITh TOJIHBIE M COKpAINICHHBIC HOHHBIC YpPaBHEHUS pEaKIuu
oOMeHa;

OTIPEEIISATH BO3MOKHOCTh MMPOTEKAHUS PEAKIIUii HOHHOTO OOMEHa;
MPOBOANWTH PEAKIUU, MOJATBEPKIAIONINE KAa4eCTBCHHBIH COCTaB
Pa3IMYHBIX BEIICCTB;

OTIPEICTIATh OKUCIUTENh K BOCCTAHOBHTEIID,

COCTaBJISTh YPaBHEHUS OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA;
HA3bIBaTh (PAKTOPHI, BIUSIONINE HA CKOPOCTh XUMHUYECKOHN peaKkinu;
KJIACCU(UITUPOBATH XUMUYECKUE PEAKIIHH IO PA3TUIHBIM TIPU3HAKAM;
XapaKTEPU30BaTh B3aMMOCBSI3b MEXKIYy COCTaBOM, CTPOCHHEM H
CBOMCTBAMH HEMETAJLJIOB;

MPOBOAWTH OMNBITHI TIO TOJNYyYEHUIO, COOUMpAHWI0 U H3yYEHHUIO
XUMHYECKHX CBOWCTB Tra3000pa3HBIX BEMICCTB: YIJICKHCIOTO Tasa,
aMMHaKa,

pacrno3HaBaTh OMBITHBIM MTyTeM ra3000pa3HbIE BEIIECTBA: YTICKUCIBIN
ras ¥ aMMHaK;

XapaKTepU30BaTh B3aMMOCBS3b MEXIY COCTaBOM, CTPOCHHUEM H
CBOMCTBAaMH METAJIJIOB;

Ha3bIBaTh OPraHUYECKHE BEIIECTBA MO WX GopMyse: MeTaH, JTaH,
STHIIEH, METAaHOJ], JTaHOJd, [JIMLIEPHUH, YKCyCHas  KHCIOTa,
aMUHOYKCYCHasl KUCJIOTa, CTEApPUHOBAsI KHCIIOTA, OJICMHOBAsI KUCIIOTA,
TJTFOK03a;

OIICHUBATh BIUSHUE XUMHUYECKOTO 3arpsi3HCHUS OKPYIKAIOIIECH Cpeabl

Ha OpraHu3M 4€JIOBCKA;




IpaMOTHO 00paIaThCsi C BEECTBAMU B IIOBCEIHEBHON )KU3HU
ONpEAENATh  BO3MOXHOCTh  IPOTEKAaHHUS  peakUuid  HEKOTOPBIX
IIPEICTaBUTENEH OPraHMYECKHUX BEILECTB C KHCIOPOAOM, BOJOPOIOM,

METalllaMu, OCHOBAaHHUAMMU, I'aJIOTCHAMU.

Conep:xxanue y4eOHOro npeamera « XuMus»

COJAEPKAHUE U3YYAEMOI'O KYPCA
8 KJIACC

Tema 1. BBegenue B xuMuio (6 1)

XuMHsI — HayKa O BEUIECTBAX, UX CBOMCTBAX U MPEBPALLICHUSAX.

[TonsiTne 0 XUMHUYECKOM dJIeMEHTE U (hOopMax ero CyIieCTBOBAHHUSA: CBOOOAHBIX aTOMaX, MIPOCTHIX U CJIOKHBIX BEIIECTBA

[TpeBpamenus BemecTs. OTIIMINE XUMUISCKUX PEAKITUI OT PU3NICCKUX SIBICHUH. PO XUMUU B )KM3HH YEIOBEKA.

Kpatkue cBeneHus u3 uCTopur BOZHUKHOBEHUS U pa3BuTHs Xumuu. [lepuon anmxumun. [lonstue o punocodpckom kamue. Xumus B XVI B. PazButne xumuu Ha
Pycu. Posb oTedecTBEHHBIX YUEHBIX B CTAHOBJICHUU XUMHYECKOW HaykH - paboTel M. B. JlomonocoBa, A. M. bytieposa, JI. 1. Menneneena.

XuMHYecKass CHMBOJIMKA. 3HAKW XHMHUYECKHUX DJIEMEHTOB M MPOUCXOXKICHHE WX Ha3zBaHuUU. Xumuueckue Qopmynbl. MuAEkch U KO3 UIHMEHTHI.
OTHOCUTENbHBIE aTOMHAsI M MOJIEKYJIsIpHas Macchl. PacueT MaccoBoil 1011 XMMHUYECKOTO 3JIeMeHTa 1o ¢popMyJlie BEIIecTBa.

[Tepuoguueckas cuctema xummudecknx snemeHToB . M. MenpeneeBa, ee CTpyKTypa: Maibie M OOJNBIINE MEPHUOABI, TPYIIBI U MOATPYIIBI (TIaBHAS U
nobounas). [leproanueckas cucTemMa Kak ClpaBOYHOE TOCOOHE IS MTOTYICHUS CBEICHUI O XUMUYECKUX PJICMECHTAX.

Pacuétnble 3amaun. 1. HaxoxaeHue OTHOCUTEIHHOM MOJICKYJISIPHOW MacChl BEIIECTBA IO €ro XuMU4eckou dopmyre. 2. Bruncienne maccoBoil mosu
XHUMHAYECKOTO 3JIEMEHTA B BEIIECTBE IO €ro GopMyIIe.

IIpakTyeckas padora Ne 1

[TpaBuna TeXHUKH OE30MACHOCTH MpH paboTe B XUMHUUYECKOM kabuHeTe. JlabopaTopHoe o6opyoBaHre U 0OpaIeHue C HUM.

IIpakTnyeckas padora Ne 2

Habmronenue 3a ropsimeii cBE4OH.

Tema 2. ATOMBI XUMHYECKHX 3JIEMEHTOB (7 u)
ATOMBI Kak (bopMa CYHICCTBOBAHUA XUMUUYCCKHUX 3JICMCHTOB. OCHOBHBIE CBCIACHUA O CTPOCHHU AaTOMOB. I[OKaBaTCJIBCTBa CJIO)KHOCTH CTPOCHHA aTOMOB.
OmnsiTel Pesepdopaa. [lnanerapuast Moaenb CTpOEHUs aToma.



CocraB aTOMHBIX fJIep: TPOTOHBI U HEUTPOHBL. OTHOCUTENbHAS aTOMHAs Macca. B3aMMOCBs3b MOHSTHH «IPOTOH», «HEUTPOH», «OTHOCUTEIbHAS aTOMHAs
Maccay.

W3meHeHue yncna IpOTOHOB B siIpE aToMa - 00pa30BaHUE HOBBIX XMMHUECKHUX 3JIEMEHTOB.

N3menenne uucia HEUTPOHOB B siApe aTromMa - oOpa3oBaHue H30TONMOB. COBpPEMEHHOE OMNpEACNICHHE TOHATHS «XUMHUYECKUU 3JIeMEHT». M30Tombl Kak
Pa3HOBHIHOCTH aTOMOB OJJHOTO XMMHYECKOT'0 3JIEMEHTA.

OnexTpoHbl. CTpOoeHHE SJEKTPOHHBIX O000JI0OYEK aTOMOB XHMHUECKHX 3yeMeHTOB Nel-20 mepuoamueckoil cucrembl J[. U. MenpeneeBa. Ilonsrue o
3aBEPILICHHOM U HE3aBEPILICHHOM 3JIEKTPOHHOM CJI0€ (SHEPTE€TUUECKOM YPOBHE).

[lepuonuueckas cucremMa XxuMuueckux siaemenToB [I. M. MenaeneeBa u cTpoeHHE aTOMOB: (PM3UYECKUH CMBICI MOPSAKOBOTO HOMEpa 3JEeMEHTa, HoMmepa
TPYIIIbI, HOMEpa NMepHo/Ia.

M3MmeHeHne uncia 3JeKTPOHOB HAa BHEITHEM JJICKTPOHHOM YPOBHE aToMa XUMHUYECKOTO JJIEMEHTA - 00pa30BaHUE MOJIOKHUTEIHHBIX M OTPUIIATSIIBHBIX HOHOB.
Wownbl, 06pa3oBaHHbIE aATOMaMHU METAJUIOB U HEMETAJUIOB. [ [pUunHbI M3MEHEHUsI METAITMYECKUX U HEMETAJUIMYECKUX CBOMCTB B IIEPUOAAX U IPYIINax.
O6pa3zoBanue OMHApHBIX coenuHeHni. [TonsaTHe 00 MOHHOM CBs3U. CXeMbI 00pa30BaHUs HOHHOM CBSI3H.

B3aumopeiicTBue aTOMOB XMMHUYECKHUX JJIEMEHTOB-HEMETANIOB MEXAy co00il - oOpa3oBaHHE IBYXaTOMHBIX MOJEKYJ MPOCTHIX BemlecTB. KoBasieHTHas
HEMOJISIPHAS] XUMUYECKasl CBS3b.

DNEKTPOHHBIC U CTPYKTYPHBIE (POPMYIIBL.

B3aumojieiicTBE aTOMOB XUMHUYECKUX JIEMEHTOB-HEMETAIIIOB MEX Ty c000ii - 0Opa3zoBaHre OMHAPHBIX COCIMHEHUN HEMETAIIIOB. DJIEKTPOOTPUIATETLHOCTb.
[ToHsiTHE O KOBAJICHTHOM MOJIAPHOU CBSI3H.

B3aumoelicTBe aTOMOB XUMHUYECKUX IIEMEHTOB-METAJIOB MEXTy CO00M - 00pa30BaHHE METATUICCKIX KPUCTAILIOB. [IOHITHE O METaUTMYECKOM CBSI3H.
JemoncTpaumnu. Moien aTOMOB XUMUYECKHUX 3JIeMeHTOB. [lepuoanueckas cucrema xuMuueckux snementoB . . Menaeneesa.

Tema 3. IIpoctslie BemecTBa (S4)

[TonoxeHne MeTalNIOB U HEMETAJIOB B MEPUOIUUYECKON cUCTeME XuMUYecKux 3iaeMeHToB [[. Y. MenneneeBa. BaxxHelimme npocTble BEIIECTBA - METAJUIbIL:
KeJe30, ATFOMUHUHN, KaJabIIUi, MarHUH, HaTpui, Kanuid. O0mme Gpu3nyeckre CBOMCTBA METAIIOB.

Bakueiimme mpocThie BEMIECTBA - HEMETaIbl, 00pa30BaHHBIE aTOMAaMM KHCIOPOJa, BOAOPOAa, a30Ta, cepwl, Gochopa, yriepoma. CiocoOHOCTH aTOMOB
XUMHYECKHX JJIEMEHTOB K OOpa30BaHHWIO HECKOJBKUX TMPOCTHIX BEIMIECTB - AJUIOTPOMUSA. AJUIOTpONHBIE MoAM(UKAIUMU Kuciopona, (ochopa u orosa.
Meramnueckue 1 HeMETaUNIMYECKHE CBOMCTBA MPOCTHIX BeleCcTB. OTHOCUTENBHOCTD JIEJICHUS MTPOCTHIX BEIIECTB HA METAJIBI 1 HEMETALIIbI.

[Tocrostnnast ABoraapo. KommdectBo BemectBa. Momib. MomsipHas macca. MossipHelE 00beM Ta3000pa3HBIX BeIIeCTB. KpaTHbIE eIWHUIBI KOJIMYECTBA
BEIIECTBA — MWIJIUMOJIb M KWJIOMOJIb, MIJIJTUMOJISIPHAST M KHJIOMOJISIpPHAsE MAacChl BEIIECTBA, MUJUITUMOJISIPHBIA W KHUJIOMOJSIPHBIA OOBEMBI Ta3000pa3HbIX
BEILIECTB.

PacueTsl ¢ Hcnonb30BaHUEM MOHATHH «KOJIMYECTBO BELIECTBAY, «MOJSIPHAS MACCa», KMOJISIPHBII 00bEeM ra3oBy, «IIOCTOSTHHAs ABOTaipoy.

Pacuernble 3agaumn. 1. BpruucieHue MOJSIpHOM Macchl BEIIECTB MO XUMHUYECKUM (opmyrnam. 2. PacyeTsl ¢ HCMONB30BaHUEM MOHSATHI «KOTUYECTBO
BEIIECTBA», «MOJISIPHAS MACCay, «MOJISIPHBIM 00beM Ta30B», «IIOCTOSHHAS ABOTaIPOY.

Tema 4. CoeauHeHHsI XUMHYECKUX 3J1eMeHTOB (16 u)



Crenenp oxucnenus. OnpeereHnue CTENEHU OKUCIICHHS 3JIEMEHTOB M0 XUMudeckoi (opmyine coenunenus. CoctaBieHue (Gpopmys OMHAPHBIX COECIUHEHUM,
o0mmii coco® WX Ha3bpIBaHUS. BUHApHBIC COCITUHEHUS: OKCHUIBI, XJIOpHIbL, cynbuabl U ap. CocraBierne ux (opmyn. [IpencraBurenu OKCHIOB: BOJA,
YIJIEKUCIIBIN T'a3 U HeralleHast u3BecTb. [IpeacraBurenu 1eTydux BOJOPOAHBIX COEIMHEHHI: XJIOPOBOAOPO] U aMMHAK.
OcHoBaHUs, UX COCTaB W Ha3BaHUA. PacTBOpUMOCTh OCHOBaHUM B Bojie. TaOiuia pacCTBOPUMOCTH THIPOKCHUIOB U coyiei B Boje. [IpencraBurenu mienoyei:
TUAPOKCH]IBI HATPHUsL, Kanus U Kanbius. [lonsTue o kauecTBeHHBIX peakuusx. UHaukatopsl. 3MeHeHne oKkpacku HHIMKATOPOB B IIEIIOYHOM cpeie.
Kucnotsl, ux cocraB u HazBauus. Knaccudukanus kucior. [IpeacraButenu KHCIOT: cCepHas, COJsHas U a30THas. V3MeHeHue OKpacKkd HHIUKATOPOB B
KHUCJIOTHOM cpenie.
Conu kak NMpOM3BOJAHBIE KUCIOT W OcCHOBaHMU. WX coctaB m Ha3zBanus. PactBopumocts coneil B Boge. [IpencraBurenu coseil: XJaopua HaTpusi, KapOoOHAT U
docdar Kb
AmopHBIE U KPUCTATUIMYECKHE BEIIECTBRA.
MexMOoneKyJIIpHbIE B3aUMOAECUCTBUSA. TUIIBI KPUCTAINIMYECKUX PEIIETOK: HOHHAs, aTOMHAs!, MOJIEKYJIIpHAsl U METAJTINYECKasd. 3aBUCUMOCTb CBOMCTB BELIECTB
OT THUIOB KPUCTAUIMYECKUX PEIIETOK.
BemectBa MONEKyIsIpHOTO M HEMOJIEKYJISIPHOTO CTPOEHUs. 3aKOH MOCTOSIHCTBA COCTaBA JIJIsl BELIECTB MOJIEKYJISIPHOTO CTPOCHHSL.
UucTele BemecTBa U cMecH. [IpuMepsl )KUIKUX, TBEPABIX U ra3000pa3HbIX cMeceil. CBOMCTBa YUCTHIX BelIECTB U cMmeceil. X coctaB. MaccoBast n o6beMHas
JI0JIA KOMIIOHEHTa cMecU. PacueTsl, CBsI3aHHbIE C UCIIOJIb30BAHUEM MOHSATHUS JOJIA.
Pacuérnblie 3amaun. 1. Pacuer maccoBoil u 00beMHOH /0yl KOMIIOHEHTOB CMECH BEIISCTB. 2. BhIUMCIEHHE MaccOBOW JOJHM BEIIECTBA B PACTBOPE IO
M3BECTHOM Macce PacTBOPEHHOIO BEIIECTBAa M Macce pacTBoputens. 3. BrluucieHne Macchbl pacTBOPSIEMOTO BEIIECTBA M PACTBOPUTENSI, HEOOXOIUMBIX IS
IIPUTOTOBJIEHUS ONPEIEICHHON MAaCcChl PaCTBOPA ¢ U3BECTHOM MacCOBOM J10JIEW paCTBOPEHHOIO BEIIECTBA.
JdemoncTpanuu. OOpa3isl OKCHIIOB, KUCIOT, OCHOBAHWUN U cojied. MoJien KPUCTAUTMYECKUX PEIICTOK XJIOPHAAa HAaTpus, anMmasa, okcuaa yriepoxa (IV).
CriocoObl pa3aeneHus: cMecei, TUCTHILISAIINS BOIBI.

Tema 5. W3meHenus, npoucxoasiue ¢ Bemecrsamu (12y)

[lonsATHe sBAEHUN Kak W3MEHEHUN, MPOUCXOASAIIMX C BEUIECTBAMU. SIBIEHUS, CBSI3aHHbIE C M3MEHEHHEM KPHUCTAJUNIMYECKOrO0 CTPOEHUsS BEIlecTBa MpHU
MOCTOSIHHOM €ro coctaBe, (pusmueckue sBieHus. Du3nUecKue SBICHUS B XUMHH: JUCTWUISAIUS, KPUCTAJUIM3AIWs, BBHIIAPUBAHME W BO3TOHKA BEIECTB,
LHEHTPUPYTHPOBAHHUE.
SIBneHus, cBSI3aHHBIC C N3MEHEHUEM COCTaBa BEIIECTBA, - XUMHUYECKUE peakiuu. [Ipu3Haku U ycIOBUS IPOTEKAaHUSI XUMHUYECKUX peakuuid. [Torstue 06 sk30- 1
SHIOTEPMUUYECKHUX peakiusiX. Peakiuu ropeHust Kak 4acTHBIN CIy4yail SK30TEPMUUECKUX PEAKIIUM, MPOTEKAIOIINUX C BBIICIIEHUEM CBETA.
3aKOH COXpaHEHHS MAacChl BEIIECTB. XMMUYECKHIE YPaBHCHUS. 3HAUCHUE HH]IEKCOB U K03 urreHToB. CocTaBleHUEe YPaBHEHUH XUMUYICCKIX PEAKITHI.
PacyeTbl Mo XMMHMYECKUM ypaBHEHMsIM. PelleHue 3aad Ha HaXO0XKJIEHHE KOJMYECTBA BEILECTBA, MAcChl MM 00bEeMa MPOJYKTa PEaKIHH MO KOJIUYECTBY
BEIIECTBAa, Macce WM 00bEMYy HCXOJIHOTO BelllecTBa. PacdeTbl ¢ HCIIOJIb30BAHUEM MOHATHS «IOJS», KOIrJla MCXOAHOE BEHIECTBO JaHO B BUJE pacTBOpa C
3a/IaHHOM MacCOBOM J0JIeH PACTBOPEHHOI'O BEILIECTBA UM COAECPKUT ONPEAEICHHYIO T0I0 PUMECEH.
Peakuun paznoxenus. [lonarue o ckopoctu xumudeckux peakuuid. Karanuzaropel. @epMeHTHI.
Peakuuu coenunenus. Katanutudyeckue u HeKataauTHueckue peakuu. O0paTuMblie 1 HEOOpaTUMBIE PEaKIIUU.



Peakiun 3amenienus. DIEKTPOXUMUUYECKUN Psil HANPSKEHUNW METAJIOB, €r0 MCIOJIb30BAHUE [IJIsi MPOTHO3HMPOBAHMS BO3MOXKHOCTH TMPOTEKAHUS PEaKIUN
MEXIy METAJJITaMU U PACTBOPAMHU KUCJIOT. Peakinu BEITECHEHUS OJTHUX METAJIOB U3 PACTBOPOB MX COJICH IPYTHUMH METAJIJIaMHU.

Peakun oomena. Peakniuu HelTpanu3anuu. Y CIOBHS IPOTEKaHUS Peakiinii 0OMeHa B pacTBOpax /10 KOHIIA.

Tumbl XUMUYECKUX peakuil (10 MPU3HAKY «UYHCIIO U COCTaB MCXOAHBIX BEIIECTB U MPOAYKTOB PEAKIIMIY) Ha IPUMEPE CBOMCTB BOJBI. Peakius pas3noxeHus -
3JEKTPOJIN3 BOAbl. Peakuuu coennHeHHs - B3aMMOJEUCTBUE BOJBI C OKCHJIAMHM METAJUIOB U HeMeTaluloB. [loHsTue «ruapokcuabl». Peakuun 3amerieHus -
B3aMMOJICHICTBHE BOJBI C IICJIOYHBIMU W IIEIOYHO3EMEIbHBIMU MeTauiamMu. Peakiuu oOMeHa (Ha mpuMepe THApoNu3a cyibpuaa allOMUHUAA U KapOuaa
KaJIbIUs).

PacuérHble 3agauun. 1. Beriuncinenue no XuMUYECKUM YPAaBHEHHUSIM MAcChl MJIM KOJIMYECTBA BEILECTBA MO U3BECTHOM Macce WIIM KOJIMYECTBY BEIIECTBA OJIHOTO
W3 BCTYHAIONIMX B PEAKIMIO BEIICCTB WM MPOJYKTOB peakmuu. 2. Beraucienue Macchl (KOJUYECTBA BEMIECTBA, 00bEMa) IPOAYKTA PEAKIIUH, €CIIU M3BECTHA
Macca UCXOJHOTO BEIIECTBA, COJEPIKAIIETO OMPEACICHHYIO T0JTI0 TpuMecei. 3. Brrunciaenue macchl (KOJMYECTBA BEIIECTBA, 00beMa) MPOAYKTa pEeaKIuu, €ClId
M3BECTHA Macca pacTBOpa U MaccoBas J0JIsl paCTBOPEHHOTO BEIIECTBA.

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

[TonsiTHE 00 AMEKTPONUTUYECKON AUCCOIUAIINH. DIEKTPOIUTHI U HEDNEKTPOIUTHL. MeXaHU3M JUCCOLHUAIUH AJIEKTPOIUTOB C PA3IMUYHBIM THIIOM XUMUYECKOM
cBsi3u. CTerneHb AIeKTPOIUTHIECKON Auccoruanii. CHIIbHbIE U C1a0ble SIeKTPOIUTHI.

OCHOBHBIE TIOJIOKEHUSI TEOPUU DJICKTPOIUTUYECKON aucconuanuu. VOHHBIE ypaBHEHHS pEaKIMid. YCIOBHUS TMPOTEKAHHS pPEAKIHMH OOMEHa MEXIy
3JEKTPOJIUTAMHU JI0 KOHIIA B CBETE€ MOHHBIX IIPEICTABICHUM.

Knaccudukaimst HOHOB 1 UX CBOMCTBA.

Kucnotsl, ux kimaccudukanus. Jluccoruarysi KUCIOT U MX CBOMCTBA B CBETE TCOPHH dJICKTPOIMTHYECKON aucconanui. MoJieKyJIsipHbIe U NOHHBIC YPaBHEHUS
peakuuii KUcioT. B3auMoielcTBUE KUCIOT ¢ MeTaulaMU. DJIEKTPOXUMHUYECKHUI Al HANIPSHKEHU MeTauioB. B3anmoaeiicTBre KUCIOT ¢ OKCHIAMU METAJUIOB.
B3anMopeiicTBre KUCIOT ¢ OCHOBAaHUSMHM - PEaKIus HeWTpanu3anuu. B3auMozeicTBHe KUCIOT ¢ cosiMu. Mcronb3oBaHue TaOIHMITbI PACTBOPUMOCTH IS
XapaKTEPUCTUKN XUMUYECKUX CBOMCTB KUCIIOT.

OcHoBaHus, UX Kiaaccudukamus. J(uccorumaiys OCHOBaHHM U UX CBOMCTBA B CBETE TCOPHH AJICKTPOJIUTUYECKON THUCCOIMalui. B3anmonelicTBie OCHOBaHUH ¢
KHCIIOTaMHU, KUCIOTHBIMH OKCUIAMH U COJIIMU. Mcrionb30BaHue TaOIHIIBI PACTBOPUMOCTH JIJISI XaPAKTEPUCTUKHA XUMHYECKUX CBOMCTB OCHOBaHMIA. Paznmoxkenue
HEPaCTBOPHUMBIX OCHOBaHHI npu HarpeBaHuMU.
Conu, ux Ki1accupuKanys U JUCCOLMALUS PAa3TUYHBIX TUIIOB cosieid. CBoMCTBa Cojiell B CBETE TEOPUH DICKTPOIUTHUECKON aucconuanuu. B3zanmopeiicteue
CoJIell C MeTayulaMH, YCJIOBUS NPOTEKaHHWs STUX peakuuil. B3ammonelcTBue coyiel C KHUCIOTaMU, OCHOBAaHUSAMH W cojsiMu. VMcmonp3oBaHuWe TaOJIMIIBI
PACTBOPUMOCTH JIJISl XapaKTEPUCTUKU XUMHUYECKUX CBOMCTB COJICH.

O06001menune cBeeHni 00 OKCHIax, X KIacCU(PUKAIIMK U XUMUUECKIX CBOWCTBAX.

['enernueckue pszibl METAIJIOB U HEMETAJUIOB. ['eHeTHYeCKas CBSI3b MEXAY KiacCaMH HEOPTraHMYECKUX BEIIECTB

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

Peakuuu moHHOTO OOMEHA M OKUCIUTEIHHO-BOCCTAHOBUTENbHBIE peakiuu. CocTaBIeHNe YpaBHEHUI OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIU METOI0M
ANEKTPOHHOTO OasiaHca.

CBoiicTBa POCTHIX BEIIECTB - METAJUIOB M HEMETAJUIOB, KUCIIOT M COJICH B CBETE MPECTABICHUN 00 OKUCIUTEIHHO-BOCCTAHOBUTENBHBIX MIPOIIECCaX.



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

IIpakTnyeckas padora Ne 3.AHanu3 NOYBHI U BOJBI.

IMpakTnyeckass padora Ne 4.ITpurorosiieHre pacTBopa caxapa ¢ 3aJJaHHOM MacCOBOM J10JI€H paCTBOPEHHOIO BEIIECTBA.

JladopaTopHblie onbIThI. 3. CpaBHEHNE CKOPOCTH HUCIIAPEHUS BOJBI U CIIUPTA TI0 UCYE3HOBEHUIO X Karellb Ha GuiIbTpoBabHOM Oymare. 4. OKUCIICHHE MeIn
B IUIAMEHU CHOUPTOBKM WM Tropenkd. 5. [lomyTHeHME H3BECTKOBOM BOJBI OT BBIJIBIXAa€MOr0 yrieKucioro raza. 6. IlomydeHue yriekuciaoro rasa
B3aMMO/ICHICTBIEM COBI M KUCIOTHL. 7. 3aMeleHue Meau B pacteope xuopunaa meau (1) sxenezom.

IIpakTyeckas padora Ne S.IIpu3Haky XMMHUUECKUX PEAKIIHUM.

JlaGopaTopHble onbIThl. 8. Peakiyu, XxapakTepHble A PaCTBOPOB KHUCIOT (CONSHOM MM cepHO#). 9. Peakuuu, XapakTepHble JUIsl pacTBOPOB IEIOYEH
(runpoxcunoB HaTpust win Kanust). 10. [TonmyyeHnue u cBOMCTBa HEPACTBOPUMOTO OCHOBaHUs, HarpuMep ruapokcuaa meau (I1). 11. Peakiuu, xapaktepHsie s
pactBOopoB conelt (Hanpumep, st xjaopuaa meau (I1)). 12. Peakiuu, xapakTepHble AJiT OCHOBHBIX OKCHIIOB (Hampumep, Ui OKcuaa Kajbius). 13. Peakmuu,
XapaKTepHbIe AJI1 KUCIOTHBIX OKCHIOB (HampuMmep, Ui yTIEKUCIOoro ra3a).

IIpakTnueckas padora Ne 6. CoiicTBa KUCJIOT, OCHOBaHUI, OKCUIOB U COJICH.

IIpakTyeckas padora Ne 7. Pemienue sKkCiepuMEHTaJIBHBIX 3aa4.

9 k1ace
OcHoBHOe conep:kaHMe Kypca
Beenenne. O0mas XxapakTepucTHKA XUMUYECKHX JIeMEHTOB M XUMHYecKux peakumii. Ilepumoanyeckuii 3axon u Ilepuoanyeckas cucrema

xumunuecknx 3jaemMenToB [I. M. MenneneeBa (10 4)

XapakTepucTUKa 3JIEMEHTa MO ero mnojiokeHuto B Ilepuommueckoit cucteme xummdeckux snemeHToB J[. M. MenneneeBa. CBoilcTBa OKCHIOB, KHUCIOT,
OCHOBAHHUH M COJIEH B CBETE TEOPUU SJICKTPOIUTHUYECKON JAUCCOLMAIIMU M OKUCIIEHUs-BOCCTaHOBIEHU. [IoHATHE O MEepeXOaHbIX 3NeMeHTaX. AM(OTEPHOCTb.
I'eneTnueckuil psi nepexoqHOro sineMeHTta. Ilepuonnueckuii 3akoH U Ilepuoguyeckas cucremMa xumudeckux siaeMeHToB . M. MenneneeBa. Xumudeckas
OpraHM3alys *KUBOW M HEXKUBOW MPUPOJbI. XUMHUECKUN COCTAaB fA/Ipa, MAHTHUU W 3€MHOM KOpPbl. XUMHYECKHE JIEMEHTHI B KJIETKAaX >KMBBIX OPraHU3MOB.
Maxkpo- u MukposneMeHTsl. O000IIeHHe CBeIeHUI 0 XUMUYEeCKuX peakuusax. Kinaccudukanus XUMHUYECKUX PEaKIHMi MO pa3IMyHBIM MPU3HAKAM: «UUCIO U
COCTaB pearupylommx U OOpa3yIOIIMXCS BELIECTB», «TEIUIOBOM 3(PQEKT», «HANPABICHUE), «U3MEHEHHE CTETEHEH OKUCIEHHUS 3JEMEHTOB, 00pa3yIOIIMX
pearupyromye BemecTBay, «(asza», «HMCHOJIb30BaHWE Karanuzaropay. [IOHATHE O CKOPOCTH XMUMHYECKOW peakmuu. DakTopbl, BIUSIONIME HAa CKOPOCTbH
xuMudeckux peaknuid. Karanuzatoper u katanmm3. MTHruOUTOpHI. AHTHOKCHUIAHTHI.

JdemoHcTpaumu.



Paznuunsie hopmer Tabmuier J[. . MenaeneeBa. Moaenu atoMoB 37eMeHTOB 1—3-10 meprosoB. Mojienb CTpOSHHsSI 3eMHOTO Iapa (TIONepedHblil paspes).
3aBUCUMOCTh CKOPOCTHM XMMHUYECKOM peakUuu OT MPUPOJIbl pEarupyroliux BeUIECTB. 3aBUCHUMOCTb CKOPOCTH XMMHYECKOH pEaKkIMH OT KOHLEHTpaluu
pearupyromux BelIeCTB. 3aBUCUMOCTb CKOPOCTH XMMHUYECKOM peakUuu OT IUIOIIAJH CONPUKOCHOBEHMS pPEAarupyloOUX BEIIECTB («KUISILUN CIIOW»).
3aBUCUMOCTb CKOPOCTH XHUMHUYECKOM peakLUy OT TEMIIEPATypbl pearupyoUIuX BEMECTB. | OMOreHHBIN U IreTepOreHHbIN KaTanu3bl. DepMEHTATUBHBIA KaTaIu3.
WNurubuposanue.

JlabopaTopHble ONBITHI.

1. ITony4yeHnue ruapoOKCUIa IIMHKA W UCCIIEIOBaHUE €ro CBOMCTB. 2.MojaenupoBanue noctpoeHus llepuoandeckord cuctemMbl XuMHUUeCKUX 3yiemeHToB 1. U.
MenneneeBa. 3. 3ameleHue xene3oM Meau B pactBope cyibdara meau (II). 4. 3aBUCMMOCTb CKOPOCTH XMMHUYECKOM PEaKIMU OT MPUPOAbI Pearupyrommx
BELIECTB HA IPUMEPE B3aUMOAEHCTBHSI KUCIIOT C METaJJIaMHU.

5. 3aBHCHMOCTb CKOPOCTHM XHMHUYECKOW PEAKIMH OT KOHUEHTPALMU pEearupyroliyux BEIIECTB Ha MpHUMEpPE B3aUMOJEHUCTBUS IIMHKA C COJSHOM KHUCIOTOHN
Pa3IMYHON KOHLEHTPALNY.

6. 3aBUCUMOCTb CKOPOCTH XMMHYECKON PEAKIMK OT IUIOIAAN CONPUKOCHOBEHUS pearupyoninx BeuecTs. 7. MonenupoBaHue «KUIISIILEro Clos». 8.
3aBUCUMOCTb CKOPOCTH XMMHUYECKON PEAKIIMM OT TEMIIEpATypbl PEarupyroLuX BEUIECTB Ha IpUMepe B3auMmozeicTeus okcuaa meau (11) ¢ pactBopom cepHoit
KHCJIOTHI pa3InyHOM Temneparypsl. 9. Pa3noxkeHnue nepokcuaa BOAOpoa ¢ momolnbio okcuaa mapranna (IV) u katanaszel. 10. OOHapyxeHHe KaTana3bl B
HEKOTOPBIX MUIIEBBIX MpoaykTax. 11. Marubuposanue.

Metanabl (184)

ITonoxenne metaiuioB B Ilepuonnueckon cucreme xumudeckux sinemeHToB /. . Menneneesa. Meranudeckas KpUCTaJUIMYECKas PEIIETKA U METAJLINYECKast
XuUMuYeckasi cBsa3b. O0mue gusnueckue cBoicTBa MeTayuioB. CIutaBbl, UX CBOMCTBA M 3HAUYeHHE. XMMHUYECKHE CBOWCTBA METAJJIOB KaK BOCCTAHOBHUTENEH, a
TaKXKe B CBETE MX IMOJOXEHHS B DJIEKTPOXUMHUYECKOM DIy HampspKeHHH MetamioB. Kopposust MeTamioB u crocoOsl 00ps0Obl ¢ Hel. MeTaisl B ipupoe.
OO6mme cnocoObl UX TOTYyYCHHS.

OO0masi xapakTepuCTHKAa HIEJOYHBIX MeTalI0B. Meramasl B npupozge. OOmue crnocodsl ux mnomydeHus. CtpoeHue aromos. lllenodnsie metamibsl —
IPOCThIE BeIIeCTBA. BaxHeWIne COeAMHEHHs IIETOYHBIX METaNIOB — OKCHABI, THAPOKCHIBI M CONMU (XJIOPHIBI, KapOOHATHI, CyJIb(paTbl, HUTPATHI), HX
CBOICTBA U MPUMEHEHNE B HApOAHOM X03siiicTBe. Kanuiinblie ynodpenus.

OO0mas xapakTeprucTHKA 3JIEMEHTOB INIaBHOM nmoArpynns! II rpynner.



Crpoenue atoMoB. ll{enoyHo3emMenbHbIe METALIbl — MPOCTHIE BellecTBa. BakHele coeAMHEHNS EI0YHO3EMEbHBIX METAJIIIOB — OKCH/IbL, TUIPOKCUIBI U
COJIU (XJIOPHIBI, KapOOHATHI, HUTPATHI, CyJIb(aThl, pocaTer), NX CBOMCTBA U MPUMCHEHHUE B HAPOJHOM XO3SIHCTBE.

ANIOMUHMH.

Crpoenue aroma, (hu3nueckue M XMMHUYECKHE CBOMCTBA MpocToro BemiecTBa. CoelMHEHUs alFOMMHUS — OKCHUJ M THIPOKCHI, UX aM(OTEpHBII Xapakrtep.
Baxueiimue conu amomunus. [Ipumenenue antoMUHNAS U €10 COSUHEHUN.

Keueso.

Ctpoenue aToma, pu3ndeckre U XUMUIECKUE CBOKWCTBA MPOCTOTO BEIIECTBA. | @eHETUUECKHE PSJIbI Fe™ uFe".

Baxneiimue conu xxene3a. 3HaYEHUE Kelle3a U €ro COSIMHEHUI 11 IPUPOABI U HAPOJIHOTO XO35MCTBA.

JdemMoHCcTpauuu.

OOpa31pl MENOYHBIX U MIETOYHO3EMENbHBIX MeTaioB. O0Opa3ibl crutaBoB. B3aumoseiicTBrue HaTpus, TUTHS U KaJIbIUsS ¢ BOJOW. B3anmoneiicTBue HaTpus u
MarHus ¢ Kuciopojaom. Bzanmosericteue MetamioB ¢ HemeTawiaMu. [lomyuenue runpoxcunoB sxenesa (1) u (III).

JlabopaTopHble ONBITHI.

12. B3aumojneicTBUE pacTBOPOB KUCIOT U cojieil ¢ Meramamu. 13. O3HakomieHue ¢ pynamu xkene3a. 14. OxkpalivBaHHe IUIAMEHU COJIIMU ILEIOYHBIX
MeTaioB. 15. BzaumopeiictBue kanpuus ¢ Bogoi. 16.[lonydyenne ruipokcuia Kaabus U HCCIEI0BAaHUE €r0 CBOWCTB.

17. TlonyyeHne THAPOKCUIA ATIOMUHUS U HCCIIEIOBaHUE €ro CBOMCTB. 18. B3aumoneiicTBUEe kene3a ¢ COJsTHOM KucioTou. 19. IlonmydeHne ruapoKcuIoB
xene3a (II) u (IIT) u u3yuenue ux cBOMCTB.

auMOJICHCTBUS KUCIIOT C METAJNIAMU YPOTPOIIUHOM.

Hemertananr (25 49)

OO0mas XxapakTepuCTHKa HEMETAJUIOB: MOJIokeHue B [lepruoanyeckoit cucreMe xummudeckux dnmeMeHnToB J[. 1. MeHeneeBa, 0COOEHHOCTH CTPOSHUS aTOMOB,
anekTpooTpuraTebHOCcTh (D0) KakMepa «HemeTaumuHoCcTH», psan D0. Kpucrammmdeckoe CTpO€HHE HEMETANIOB — MPOCTHIX BEIIECTB. AJUIOTPOIIHS.
®uznyeckue cBocTBa HeMeTauioB. OTHOCUTENBHOCTD MOHATUN «METAD» U «HEMETAILID.

Bopopoa. Ilonoxenue Bogopoaa B llepuonnueckoit cucreme xumudeckux annemeHToB J[. M. MengeneeBa. CTpoeHre aroMa W MoOJeKysbl. DuU3nyeckue u
XMMHUYECKHE CBOICTBA BOJOPO/IA, €T0 MOIYUYEHHE U TPUMEHEHNE.

Boxaa.



Crpoenue Mosekyibl. Bogopoanas xuMudeckas cBsi3b. @u3nueckue cBOCTBa BOJBL. AHOMAINU CBOMCTB BOABL. ['HapodumibHbeie U ruapodoOHbIe BelecTBa.
Xumudeckue cBoiictBa Boabl. KpyroBopor Boxbsl B mpupoze. BogoouncTka. Aspanust Boabl. beiToBbie (GmiIbTpbl. MuHepagbHbIe BOIBL. JIMCTHILTMpOBaHHAS
BOJIa, €€ MOJIYYEHNE U IPUMEHEHUE.

O0mas xapakTepuCcTHKA raJOreHoB.

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

Kpatkue cBenenus o xaope, Opome, prope u ioae. [IpuMeHeHre raqoreHoB U UX COeAMHEHUH B HApOJHOM XO03sIHCTBE.

Cepa.

Crtpoenue aToma, auIOTPONUs, CBOMCTBA M MpuMeHeHue pomoOudeckon cepbl. Okcunsl cepol (IV) u (VI), ux nomyuenue, cBoiictBa u npumenenue. CepHas
KHUCJIOTA U €€ COJIM, UX IPUMEHEHHUE B HAPOJIHOM XO035MCTBE. [ [pOM3BOICTBO CEPHOUN KHUCIIOTHI.

A30T.

CrpoeHne aTomMa U MOJIEKYJIbI, CBOMCTBA MPOCTOr0 BEHIECTBA. AMMHAK, CTPOEHHE, CBOWMCTBA, MOJTy4YeHHE M npuMeHeHue. Coau aMMOHMS, UX CBOMCTBA U
npumenenue. Okcuast azota (II) u (IV).

A3OTHas KHUCJIOTa, €€ CBOMCTBA U MpUMeHeHue. HUTpaTsl 1 HUTPUTHI, IPoOIIeMa X COAEP)KaHUS B CEIbCKOX03AHCTBEHHOM NMPOAYKINU. A30THBIE YI00pEHHS.
Dochop.

CrtpoeHue atoma, ajsIOTpOIHs, CBOMCTBA Oenoro u KpacHoro ¢ocdopa, ux npumeHeHue. OCHOBHbIC coeauHeHUs: okcup ¢ocdopa (V) u oprodhochopHas
kucnota, pocdarsl. DochopHbie ynoOpeHus.

Yraepona.

CrpoeHue aToMa, aJuIoTpOIHs, CBOMCTBa Moaudukamnmii, mpuMmenenne. Okcuast yraepoaa (1) u (IV), ux cBoiicTBa u npumeHeHue. KapOoHATHI: KaIbIHT, COJA,
MOTalll, UX 3HAYEHHE B MIPUPOJIE U )KU3HH YEJIOBEKA.

Kpemuuii.

Crtpoenue aToma, KpUCTAUIMYECKUH KpEeMHUH, ero cBoiicTBa u npumeHenune. Oxcuna kpemuus (IV), ero mpuponansie pasHOoBUIHOCTU. CHUIMKATHI. 3HAYCHHE
COCIMHEHUM KPEMHUS B )KUBOU U HEXUBOU npupoze. [IoHATHE 0 CHIIMKATHOM IPOMBIIIEHHOCTH.

JdemoHcTpanmu.

OO0pa3ubl rajJoreHoB — MPOCTHIX BelllecTB. B3anMoeiicTBie raloreHoB ¢ HaTpUeM, ¢ allOMUHHEM. BoiTecHeHHne XjiopoM OpoMa WM MOJa U3 PacTBOPOB UX

cone. B3zaumopelicTBue CCPLI C METAJlJIaMH, BOAOPOAOM U KHUCIOPOAOM. BzaumopeiicTBue KOHHGHTpHpOBaHHOﬁ a30THOM KHUCHOTHI ¢ Mennto. Ilormomienue



yIJeM pacTBOPEHHBIX BELIECTB MJIM T'a30B. BoccTanoBneHne Menu u3 ee okcuaa yriaem. OOpasibl IPUPOIHBIX COSIUHEHHN XI0pa, cepbl, Gocdopa, yriepoaa,
kpemHuusi. OOpa3Ibl BAXKHEHIIHX I HAPOAHOTO X03SIMCTBA CyJIb(aToB, HUTPATOB, KapOOHATOB, (pochaTor. OOpa3Isl CTEKIA, KEPAMUKH, IIEMEHTA.
JlabopaTopHble ONBITHI.

20. [MomyueHnue u pacmo3HaBanue Bojopona. 21. MccnemoBaHue MOBEPXHOCTHOTO HATSHKEHHS BOAbL. 22.PacTBopeHHe mepMaHTaHaTa Kalus WM MEIHOTO
Kynopoca B Boze. 23. 'mapararus o6e3BoxxenHoro cynbdara meau (II). 24. VzroroneHue rurncoBoro oTmnevaTka.

25. O3HaKOMJICHHE C KOJUIEKIUEH OBITOBBIX QMIBTPOB. 26. O3HAKOMIICHHE C COCTABOM MUHEpaJIbHOW BOABI. 27. KauecTBeHHAs peakiysi Ha Talor€HUI-HOHBI.
28. Tlonmyuenne u pacno3HaBaHue kuciopoja. 29. 'openne cepsl Ha Bozayxe U B kuciopoze. 30.CoiicTBa paz0aBieHHON cepHO# KHUCIOTHL 31. U3yuenue
CBOHCTB aMMuaka. 32. PacnoznaBanue cosneil ammonusi. 33. CBoiicTBa pa306aBiieHHON a30THOW KUCIOTHI. 34. B3aumoseiicTBue KOHLIEHTPUPOBAHHOM a30THOM
KHCTOTHl ¢ Menpto. 35. Topenue docdopa Ha Bozayxe u B kuciopojge. 36. PacnosnaBanme Qocdaron. 37. I'openue yrias B kuciopone. 38. Ilomyuenue
YTOJBHON KUCJIOTHI U U3y4eHHE ee cBoucTB. 39. [lepexo kapOOHATOB B THIPOKAPOOHATHI.

40. Paznoxenue ruapokapoonara Hatpus. 41. [lomydyenne KpeMHEBOW KHCIIOTHI U U3yYEHHE €€ CBOMCTB.

IIpakTukym 2. CBoiicTBa coefuHeHHIT HeMeTaL10B (3 1)

1. Pemenue skcrnepuMeHTaNbHBIX 3anad 1o teme «lloarpymmna rajsoreHoB». 2. PemieHue skcneprMeHTanbHbIX 3a1ad 1o teMme«lloarpynma kucinopopa». 3.
Pemenue sxcnepuMeHTanbHbIX 3a1a4 1o TeMme «[loarpymnmna azoray. 4. Pemenune sxcnepuMeHTanbHbIX 3a1au o teme «lloarpynmna yriepona». 5. [lomydenue,
coOupaHHe U pacrio3HaBaHUE Ta30B.

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

K rocyaapcrseHHoii uroropoi arrecranuu (F'MA) (12 9)

[Tepuonnueckuii 3akoH u [lepuoandeckas cucrema xumuyeckux amnemMeHToB . . MenaeneeBa. ®u3nyueckuid CMbICII MOPSAIKOBOTO HOMEPA 3JIEMEHTA, HOMEPOB
nepuoja u rpymnmbl. 3aKOHOMEPHOCTH U3MEHEHMSI CBOICTB 3JIEMEHTOB M UX COEJMHEHUH B MEpPUOJIaX U IPYIIax B CBETE MPEACTABIECHUN O CTPOCHUHU aTOMOB
AJIEMEHTOB.

3HaueHue MEePUOJUYECKOT0 3aKOHA. BUABI XMMHYECKHX CBSi3ed M THUMBl KPUCTAJUIMUECKUX PEIIeTOK. B3auMOCBSI3b CTPOCHHS U CBOWCTB BEIIECTB.
Knaccudukarus XuMHUecKuX peakiuid o pa3IuuHbIM MPU3HAKAaM (YMCIIO U COCTaB pearupyronmx 1 00pa3yoIixcs BeIeCTB; HaTuIle

rpaHuIbl paszgena ¢a3; TerioBoi 3¢dexT; n3MeHeHne CTeNeHel OKMCIIEHUS] aTOMOB; MCIIOJIB30BaHUE KaTalIM3aTopa; HampaBJieHHe mpoTrekaHus). CKopocTh

XUMHUYECKHX peakiuii u (GakTopsl, BIusdomne Ha Hee. OOpaTUMOCTh XMMHUYECKUX PEeaKIUNA U CLIOCOObI CMEIIEHUsI XUMUYECKOTO PAaBHOBECHSI.



HpOCTBIG U CJIOXHBIC BCUICCTBA. MeTtamisl 1 HeMETaIbl. | eHeTHueckue pAaAbl MCTAJUIa, HEMCTAJJIa W MCPCXOJHOr0 MCETaJlIa. OKCI/IIU:I U TUAPOKCHUIBI

(ocHOBaHUS, KUCIOTHI, aM(pOTEpHBIE THAPOKCHUIBI), conr. VX cocraB, KimaccupuKanys 1 oOIIre XUMHIECKHE CBOHCTBA B CBETE TCOPHU AJIEKTPOIUTUICCKON

JMCCOLIUAIIH.
8 kiace
Ne | HammeHOBaHUE TeMBbI Bceero N3 Hux
n/n 4acoB
IIpakTUyeckne padoThI KourtpoJbubie
padoThbI
1. | Tema 1.Benenue 8 Nel Ne2 IMpuémbl oOpateHus ¢ 1ab0paTopHBIM 000pYA0BaHUEM U K.p. Nel
HaOJII0/IEHUE 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 ¢ 3aJJaHHOW MacCOBOM J0Jei
AJIEMEHTOB pPacTBOPEHHOTO BEIIECTBA.

5. | TemaS. 12 NeS5. [Ipr3Haky XUMHUYECKHUX PEAKLIUN. K.p. Ne§
W3MeHeHus1, TpOUCXOAsIINE C
BEIIECTBAMH.

6. | Tema 6. 13 Ne6.CpoiicTBa KMCIIOT, OCHOBAaHMM, OKCUIOB U COJICH. K.p. Ne6
PactBopenue. PacTBopsi. Ne7. Perienue skcrepriMeHTaIbHBIX 3a7a4. TECTUPOBAHHUE
CaoiicTBa pacTBOpOB
AJIEKTPOJIUTOB.

HToro: 68 6 6




9 kjaacc

Ne HasBaHue riassl Konnuectso IIpakTrueckue KonTponbHbie
TJIaBBI 9acoB paboThI paboThI
Bsenenune. O0Omias 6 Nel
XapaKTePUCTHKA XUMUIECKUX
3JIEMEHTOB M XUMHUYECKUX
peakuuid. [lepronnueckuii
3akoH u [lepuoanueckas
CHCTEMa XUMHUYECKUX
anemenToB JI.M1.Menaeneena
1. Mertaniasl 18 Nel-3 No2
3. Hewmetanis 28 Ne4-6 No3
5. O06001IeHne 3HAaHUH TI0 XUMUHU 12 Ne4
3a KypC OCHOBHOM IIKOJIBI.
IToaroroska x I'MA.
Htoro 68 6 4

YueOHo — MeTOAMYECKAS JIUTEpaTypa

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

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

8 ki1ace

Ipunoxenne 1



Tema ypoka

/3

JIMIYHOCTHBIEC

Ipenmernbie YY ]I

Metanpeamernbie Y'Y/

BBEOEHUE -8 u4acoB

XUMUI-4aCTh

CdopmupoBaTh peacTaBieHHE O

3HaTb NOHATHS KXHUMUA»,

Ilo3HaBaTeJbHBIE: OpraHnu30BLIBATH

€CTECTBO3HAHUS. npeaMere XuMuu. M3ydnts «BELIECTBOY, KIIPOCTOE BELIECTBOY, | AEATEIBHOCTh, YMEHHE PabOTaTh C
IIpenmer xuMuu. IIEPBOHAYaJIbHBIE TIOHATHUS O «CIJI0’)KHOE BEILECTBOY; ITpaBUIIa Y4eOHUKOM;
Bemectsa. BEUICCTBE, XMMHUYECKOM nosenenus u Th npu pabore B IIPOM3BOJIUTH MOMCK HH(OPMALIHH,
AIIEMEHTE, O POCTHIX U CIOXKHBIX | KAOMHETE XUMHH. KoMMmyHukaTHBHbBIE
BEIIECTBAX, 0 Tpex (hopmax YMeTh NPUBOAUTE IPUMEPHI :IJIAHUPOBATh yueOHOe
CYILIECTBOBaHUS XUMUYECKOTO (U3NUECKUX TN, XUM. BEIIECTB, UX | COTPYAHUYECTBO; BIA/IETh PEUbIO;
JJIEMEHTA. Y METh ONMCHIBATh (bu3nyeckue CBONCTBA. PeryasiTuBHBIE: IPUHUMATh Y4eOHYIO
BELIECTBA, HAXOJUTh Pa3IuuUs 3ajaqy;
MEXy TIOHATUSAMU «XUMUYECKUI
AJIEMEHT» U IPOCTOE BELIECTBO.

2 | IlpeBpanieHus PaccmotpeTs npezncrasieHue o 3HATb NOHATHS XMUMHUYECKHE U ITo3naBaTeabHbIC: yMEHHE

BewecTB. Poib (GU3NYECKUX U XUMHYECKHUX duznyecKue IBICHUS, «XXUMUYECKUE | HAOII0JaTh, 1€1aTh BHIBO/IBI,
XUMWH B KU3HU ABJICHUAX U UX Pa3IUYMAIX. CBOICTBa»; IPOU3BOJIUTH MOMCK HUH(OPMALIH;
YeJloBeKa. CdopmupoBaTh nepBoHavanbHOE | YMETh PUBOIUTH TPUMEPHI KoMmmyHukaTuBHbIE:
MOHATHE O XUMHUECKOM peakuuu. | (GU3NYECKUX TeJN, XUM. BELIECTB, UX | :IJIAHUPOBAThH yueOHOE
Onpenenutb MOJOXKUTEIbHYIO U | (PU3MYECKHE CBOMCTBA. COTPYIHUYECTBO; BJIA/IETh PEUBIO;
OTPULATEIIBHYIO POJIb XUMHH B PeryasiTuBHBIE: IPUHUMATh Y4eOHYIO
JKU3HU YEJIOBEKA. 3ajaqy;

3 | 3HaKM XUMHYECKHUX BblyunTh 3HaKU XMMHUECKHUX 3HATb XUM. IOHATHE: XUM. 37eMeHT, | [lo3HaBaTenbHBIE: OPraHU30BBIBATD
JJIEMEHTOB. AJIEMEHTOB U ITI03HAKOMUTHCS C cTpykrypy 1IC JeSITeIbHOCTh, YMEHUE paboTaTh C
[lepuoanueckast STUMOJIOTHYECKUMH HayaJlaMU UX | YMETb Ha3blBaTh: XUM. SJIEMEHTHI. y4eOHUKOM;

Tabanna Ha3BAHUM; TO3HAKOMUTHCS C IPOM3BOJIUTH MMOMCK HH(pOPMAILIHH,
.. Menneneena. [Tepuoamaeckoii Tadbmureit (I1T). KoMmyHukaTuBHbIe
:MIJIAHUPOBATh yueOHOe
COTPYIHUYECTBO; BJIA/IETh PEUBIO;
PeryasiTuBHBIE: IPUHUMATh YUEOHYIO
3ajaqy;

4 | Xumunyeckue Hayuutbcs 3anuceiBaTh 3HATh 3HAKU XUMUYECKUX Ilo3HaBaTebHBIC: yMEHUE
(bopMyIbI. XUMUYecKkre (opMyJIbl, YUTATh AJIEMEHTOB;_YMETh YUTATh Ha0JI0/1aTh, J1eJ1aTh BBIBOJIBI,
OTHOCUTENbHBIE UX, ONPEeNATh HHPOPMALHUIO, XUMHYECKHE (POPMYITBI, HAXOTUTh MIPOM3BOJIUTH MMOMCK HH(OPMAIIHH;
aTOMHas U KOTOPYIO HECET XMMHUECKasl OTHOCHUTEJIbHYI0_aTOMHY10 Maccy 1o | KoMmmyHuKaTHBHBIE:




MOJIEKYJISIpHAs
MAacCBl.

dopmyna. U3yunTs noHsTHE O
Kod(puImenTax u MHICKCaxX.
Hay‘-II/ITBCH HaxXoOIuThb U
BBIYUCIIATh OTHOCUTEIbHEIE
ATOMHBIX U MOHCKy.HHpHBIG
MAacCBhlI.

I1C

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

PacueTn! o
XUMHUYECKUM

bopmynam

Hay‘-II/ITLCH HaxoauTb MaCCOBBIC
JOJIN 3JIEMCHTOB B BCIIICCTBEC,
MAacCCOBBIC OTHOIICHUS 5JICMCHTOB

YMeTb BBIUUCIATE MAcCCOBYIO JOJIIO
XUMHUYECKOI0 AJIEMEHTa 1o (hopmyie
BEILIECTBA

IHo3HaBaTebHBIC: YMEHUE
Ha0JI01aTh, 1€J1aTh BHIBOJIBI,
MPOM3BOJIUTH MOUCK UH(OPMAIIHIH;
(opMyIMpPOBATH OTBETHI; BEIPAXKATh
CBOM MBICIIH.

KommyHnkaTuBHbIE:

:JIAHUPOBATH yueOHOE
COTPYIHHUYECTBO; BJIAJETh PEUbIO;
aJIeKBaTHO BOCIIPMHUMATD PEYb
yuuTens,

PeryasiTuBHbIE: IPUHUMATH YUEOHYIO
3ajJjauy; COCTaBJIATh IIaH OTBETA;
J€MOHCTPUPOBATh CLIOCOOHOCTH,
IPOSIBJIATH I03HABATENIbHBIN HHTEPEC.

CrapToBbIit
KOHTpOJIb (Nel)

Iloka3ath cBOM 3HAHUSA

YMeTb NpeoCTaBIATh CBOIO
nHpopmaIuio

Ilo3HaBaTeIbHBbIE: OPTaHU30BHIBATH
JeSITEIbHOCT,

KomMMmyHukaTuBHbBIE

:TUIAaHUPOBATH y4eOHOE
COTPYIHUYECTBO;

PeryasiTuBHbI€: IPUHUMATH YUEOHYIO
3ajaqy;

XapakTepucTuKa
BEIIECTBA 10 €r0
XUMUYECKOU

dbopmye

CI/ICTeMaTI/BI/IpOBaTb 3HAHUA O
BEIIIECTBE I10 €ro XuM. GopmyJie

Ilo3HaBaTeIbHBbIE: OPTaHU30BHIBATH
JeSITEIbHOCTD, YMEHUE paboTaTh C
y4eOHUKOM;

MPOU3BOIUTH MOUCK MH(OPMALINH,
KomMMyHukaTuBHbIE

:TUIAaHUPOBATH y4eOHOE
COTPYAHHMYECTBO; BIIAJCTh PEUbIO;
PeryasiTuBHbI€: IPUHUMATH YUEOHYIO
3amaqy;




8 | IIpakTuueckas O3HakoMUTHCA ¢ JabopaTopHbIM | 3HaTh npaBwia 1o Th pu padote B | [loHaBaTe/bHbIe: YMEHHE HAOII01aTh
pabota Nel 000pyTIOBaHHEM H ITpHUEMaMH KaOMHETe XUMUH. U J1€TaTh BBIBOJBI
[Tpuemsr pa6otsl ¢ HUM, Th. YmMetb obpamaTecs: OPraHU30BbIBATh JEATEIIBHOCTh, YMEHUE
oOparieHus ¢ C XUM. ITOCYI0i U TaGOPaTOPHBIM paboTaTh ¢ y4eOHUKOM;
J1a00paTOPHBIM 000py10BaHHEM MIPOU3BOUTH TTOUCK WH(MOPMAITNH,
000pyIOBaHUEM. KoMmyHukaTuBHbIE
Th. :TUIAaHUPOBATH y4eOHOE
COTPYIHUYECTBO; BIa/IETh PEUBIO;
PeryasiTuBHbIe: IPUHUMATH YUEOHYIO
3aaqy;
Tema 1 ATOMblI XUMUWYECKUX INIEMEHTOB - 13 yacoB
9 | OcHOBHBIE ITpuBecTu nqoKa3aTeNnbCTBA, YTO 3HaTh CTPYKTYpPY NEPUOANUECKOM Ilo3naBaTenbHBIE: OCBAUBATH MPUEMBbI
CBEZICHHUS O ATUMOJIOTHYECKOE Havajo CUCTEMBI, PU3NYECKUIN CMBICI UCCIIe]l. N1eATeIbHOCTH; YCTaHABINBATh
CTPOEHUU aTOMOB. MOHATHUS «aTOM» (HEACIUMbIN) HE | MOPSIKOBOTO HOMEpA, MOHSITHE MPUYUHHO-CIIEJCTBEHHBIE CBSI3H;
COOTBETCTBYET «U30TOMbI». ¥ METh ONPEAETATh MO KommyHukaTuBHbIE:
neiicTBuTenbHOCTH — atoM aenuM. | [1C 3apsan siapa aToma, 4ncio :IJIAHUPOBAThH yueOHOe
N3yunTh cOCTaB aTOMa M COCTAaB | IPOTOHOB, HEUTPOHOB B si/Ipe, 00IIee | COTPYAHUIECTBO; BIIAIETh PEYbIO;
ATOMHOTO Si7pa. YHCIIO 3JIEKTPOHOB B aTOME aJICKBaTHO BOCIIPUHUMATH PEeUb
YUHUTEIIA,
PeryasiTuBHbI€: TPUHUMATH YUCOHYIO
3aJ1a4y; COCTaBIISATh IUIaH OTBETA;
10 | Xumuueckuii PackphITh B3aUMOCBS3b MMOHATHI: | 3HATH MOHITUE KU30TOIBI». KoMMyHMKaTHBHbBIE: YMEHUE

3eMeHT. M130Tonbl

IIPOTOH, HEUTPOH, MAaCCOBOE
YHUCJIIO.

Ywmets onpeaenars no I1C 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
3aj1a4yy; 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/IbHBIE:: YMEHHE
CaMOCTOSITENILHO PaboTaTh 110
anroputmy. KommyHukaTuBHbIe:




000JI0YEK aTOMOB.

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

aTOMOB epBbIX 20-TH 3JIEMEHTOB
nepuoauyeckout cucremsl [1.1.
Menneneena

:JTAHUPOBATH yueOHOE
COTPYAHUYECTBO; BIAJETh PEUbIO;
aJIeKBaTHO BOCIIPHHUMATH PEUb
yUHTEIIs,

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

12 | DneKTpoHHBIE U [Ipoananu3upoBaTh CTPOCHHE [Ipoananu3upoBaTh CTPOCHHUE ITo3HaBaTe/IbLHBIC:: YMEHHE

13 | anexrpoHHOTpadud AIIEKTPOHHON 000JIOUKE aToMa U | DNIEKTPOHHOM 000JI0YKe aToMa U CaMOCTOSITENILHO paboTaTh MO
ecKue SHEPreTHUECKUX YPOBHEH. SHEPreTHYECKUX YPOBHEH. anroputmy. KommyHukaTuBHbIe:
KOH(UTYpaIuu Paccmotpets cTpoeHue Paccmotpets cTpoeHue :IJTAHUPOBATh yueOHOE
aTOMOB MaJIbIX AIIEKTPOHHBIX 000JI0YEK aTOMOB AIIEKTPOHHBIX 000JI0YEK aTOMOB COTPYJIHUYECTBO; BIAJIETh 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 PeryisiTuBHBIE: TPUHUMATH YUSOHYIO
HE3aBEPIICHHOM HEPreTUYECKUX | IHEPreTUYECKUX YPOBHIX 3a/1a4y; COCTaBIISATh IUIaH OTBETA;
YPOBHSIX

14 | Ilepuoanueckas [Ipoananu3upoBaTh MOHATHE O 3HaTh MEPUOIUYECKUNA 3aKOH ITo3HaBaTeIbHBIE: OCBAUBAThH MPUEMBI
cucremMa METaJUIMYECKUX U OOBSICHATD: (PU3UIECKHUI CMBICIT Uccrel. NeATebHOCTH; yCTaHABINBATh
XUMHYECKHUX HEMETAJITMYECKUX CBOMCTBAX aTOMHOTO (TIOPSIIKOBOI0) HOMEpa MIPUYHUHHO-CJIEICTBEHHBIE CBSI3U;
3JIEMEHTOB U 3JIEMEHTOB Ha YPOBHE NEPBOit XHMM. JIEMEHTA, HOMEPOB I'pyII U KommyHukaTuBHbIe:

CTpPOEHHE aTOMOB. (GOpMBI UX CYLIECTBOBAHUS — HA MEPUOOB, K KOTOPHIM 3JI€MEHT :IJTAHUPOBATh yuyeOHOe
ypoBHE aTOMOB. OOBSCHUTH MPUHAJICKUT B IEPUOINUECKON COTPYAHUYECTBO; BJIAJIETh PEUbIO;
MPUYUHBI U3MEHEHUS cucrteme aJIeKBaTHO BOCIIPUHUMATH PeUb
METaJUIMYECKUX U YUHTEIIs,
HEMETAJJTNYEeCKUX CBOMCTB PeryasiTuBHbIe: IPUHUMATH YUEOHYIO
AJIEMEHTOB B IEPHOJIAX U rpymmnax 3a/1auy; COCTABIISTH IJIaH OTBETA;
Ha OCHOBE CTPOCHHUS UX aTOMOB.

15 | Kmaccudukamms . OOBSACHUTD IPUINHBI OOBACHATH: PU3MUECKUI CMBICIT ITo3HaBaTe/IbHBIE: OCBAUBAThH NIPUEMBI
XUM. 3JIEMEHTOB. M3MEHEHUSI METAJUTMUECKUX U aTOMHOTO (MIOPSIKOBOI0) HOMEpPA HcCIe. NeATebHOCTH; yCTaHABINBATh
N3menenue HEMETAJJTNYEeCKUX CBOMCTB XHUM. 3JIeMEHTa, HOMEPOB I'PYIII U MIPUYMUHHO-CJIEICTBEHHBIE CBSI3U;
CBOMCTB AJIEMEHTOB B MIEPUO/Iax U rpynnax | IEPUOAOB, K KOTOPBIM JIEMEHT KommyHukaTuBHbIe:
3JIEMEHTOB. Ha OCHOBE CTPOCHHUS UX aTOMOB. MPUHAJJICKUT B IEPUOAUYECKOM :IJTAHUPOBATh yueOHOe

CHCTEMC

COTPYAHHUYECTBO; BJIAJIETh PEUBIO;
aJICKBaTHO BOCIIPUHUMATE peYb
YUMTEIs,




PeryasiTuBHbIE: TPUHUMATH Y4EOHYIO
3aJauy; COCTABJIATh IUIaH OTBETA;

16 | UonHas cBA3b ITo3sakoMUTECS ¢ MOHAMU U 3HaTh MOHSTHUS: UOH, 3apsij] HOHA, Ilo3naBaTenbHbBIE: yMEHNE HAOMIOAATh

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

Hayuutscs 3anuceiBaTh CXEeMbI o0Opa3oBaHNe HOHHOW CBA3H Ha OpPraHU30BbIBATH JIEATEIBHOCTh, YMEHUE

00pa30BaHUs HOHHOM CBSI3U TUIIUYHBIX IPUMEPAX paboTtath ¢ yueOHUKOM;

MEXy aTOMaMH TUITUYHBIX MIPOU3BOJIUTH MOUCK UH(OpMaLIHH,

METaJUIOB U HEMETAJLJIOB. KoMmyHuKaTuBHBIC
:TUTAaHUPOBATh y4eOHOE
COTPYAHUYECTBO; BJIAJIETh PEUbIO;
PeryasiTuBHbIe: IPUHUMAThH YUYESOHYIO
3a/1auy;

17 | KoBaneHnTtHas ITo3HaKOMUTBCS C KOBAJEHTHOM | 3HATh ONpPEEIICHUs KOBAaJICHTHON ITo3HaBaTenbHBIE: OCBAUBATH IIPUEMBI
HETIOJISIPHAS CBS3b XUMHYECKOU CBSI3bI0, HAYUUTHCA | CBSI3U, BAJICHTHOCTH; YMETh HcCIel. NeATeIbHOCTH; yCTAaHABINBATh

3aMUChIBaTh CXEMbI 00PA30BaHUSl | COCTABIATH CXeMY 00pa3oBaHUs MPUYUHHO-CIIEJCTBEHHBIE CBS3H;

KOBAJICHTHOM HENOJIAPHOM CBA3M | KOBAJIEHTHON HEMOJIIPHOM CBSI3H, KoMmmyHukaTuBHBIE:

JUISL IBYXaTOMHBIX MOJIEKYJT COOTBETCTBYIOIIUE CTPYKTYPHBIE :IJTAaHUPOBATH Y4eOHOE

BOZIOPO/A, a30Ta, KMCIOPO/a, (bopMyIIbI, ONPEENITh KPaTHOCTD COTPYAHUYECTBO; BIAJIETh PEYBIO;

rasiorenoB. CcopMupoBathb CBSI3U. aJIeKBaTHO BOCIIPUHUMATDH PEUb

MOHATUE O KPAaTHOCTH YUMTE,

KOBAJIEHTHOM CBSI3H. PeryasiTuBHbIE: TPUHUMATH YUSOHYIO
3a/1a4y; COCTABIISATH IJIaH OTBETA;

18 | DnekTpooTpunaresn CucremMaTu3upoOBaTh MOHATHUS O 3Hatb nousTus: 0, cTeneHb ITo3HaBaTeabHBIE: OCBAUBATh IIPUEMBI
BHOCTb. KOBAQJICHTHOM XMMHUYECKOM CBSI3U. | OKUCJICHUS; YMETh COCTABIISThH HcChe. NeATebHOCTH; yCTaHABINBATh
KoBanenTtHas [To3HAKOMUTBCS C MOJISIPHOM CXEeMbI 00pa30BaHUsl KOBAJICHTHOU MPUYHUHHO-CIIE/ICTBEHHBIE CBSI3H;
MOJISIPHASL CBSI3b KOBQJIEHTHOM XMMHUYECKOI CBSI3U, IOKA3bIBATh CMEILICHUE KoMmyHuKaTUBHBIE:

CBSI3BIO U ANEKTPOHHOM IJIOTHOCTH. :IJITAHUPOBATh yueOHOe
AIEKTPOOTPHUIIATEIIBHOCTBIO KaK COTPYAHUYECTBO; BJIAJIETh PEUbIO;
MEpOI HEMETAINIMYHOCTH aJICKBaTHO BOCIIPUHUMATD PEYb
anemeHToB. Hayuuthcs YUHTEIIs,

3aMKChIBaTh CXEMbI 00pa30BaHUs PeryasiTuBHbIe: IPUHUMAThH YUESOHYIO
MOJIEKYJI OMHAPHBIX COCTUHEHUN 3a/1auy; COCTABIISITH IJIaH OTBETA;
2JIEMEHTOB-HEMETAIIIOB.

19 | Merammueckas PaccmotpeTs npenicTaBieHne o 3HaTh MOHSATHS: XHM. CBSI3b Ilo3HaBaTeIbHBIE: OCBAWBATH MPUEMBI




CBA3b

METaJIJIMYEeCKOM CBSI3H.
[Ipoananu3upoBaTh Ha €€
MpUMEpe eAUHYIO MPUPOIY
XUMHYECKHX CBSI3CH.

MCTAJUINYCCKAA: YMCTL OMPCACIIAT:
THIT XUM. CBSI3U, COCTABIISITH CXEMBI
00pa30BaHUs CBSI3H.

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

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

PeryasiTuBHbIe: IPUHUMAThH YUESOHYIO
3aavy; COCTABJIATH IUIAH OTBCTA,

20 | O6061menue u CucreMaTu3npoBaTh U3YYEHHBIH | XapaKTepU30BaTh: XUM. DJIEMEHTHI Ilo3HaBaTebHBbIE: YMEHHE HAOIIO1AaTh
cucTeMaTH3alus MaTepual O CTPOEHHM aTOMa, (ot H no Ca) Ha ocHOBe ux U J1e1aTh BBIBOAbI
3HAaHUHU 110 TeEME BUJaX XMMHYECKOH CBS3H. II0JIO’KEHHUS B IEPUOINYECKON OpPraHM30BbIBATH ACSITEIBHOCTD, YMEHHE
ATOMBI XUM. cucreme [[.11.MennaeneeBa u paboTtarh ¢ y4eOHUKOM;
JJIEMEHTOB. 0COOEHHOCTEH CTPOCHUS UX ATOMOB. | IPOU3BOJIUTH MOUCK UH(OPMAIIHH,
KommyHukaTnBHbIe
:IJTAHUPOBATH yueOHOE
COTPYAHUYECTBO; BJIAJIETh PEYbIO;
Pery1siTUBHbBIE: IPUHUMATH YUEOHYIO
3ajauy;
21 | KonrponbsHas Ypok KonTposnb 3HaHM 1 yMEeHUI YMeTb 00bsICHATH 3akoHOMEepHOCTH | [lo3HaBaTe/IbHbIE: OPraHU30BHIBATH
pabota Ne2 o pa3BUBAIOIIE | y4alllUXCs 110 TEME « ATOMBI WU3MEHEHUS CBOMCTB 3JIEMEHTOB JesITeIbHOCTh, YMEHUE paboTaTh C
TeMe ATOMBI XMM. | IO KOHTPOJIL | XUMHYECKUX HJIEMEHTOBY MaJIbIX TIEPUOJIOB U IJIaBHBIX Y4EOHUKOM;
3JIEMEHTOB. HNOJArPYII; ONPENEATh TUII KommyHukaTuBHbIe
XMMHMYECKON CBSI3U B BEILIECTBE :IJIAHUPOBATh y4eOHOE
COTPYIHUYECTBO;
Pery1siTUBHBIE: IPUHUMATh Y4€OHYIO
3ajauy;
Tema 2 lNpocTble BewecTBa — 7 4YacoB
22 | IlpocTsle BeniecTBa IIpoBecTu aHanM3 KOHTPOJIBHOU 3uate O6mue gusndeckue cpoiicTBa | [lo3HaBaTeIbHBIE:

— MCTaJJIBbI.

pa6otel. [ToBTOPUTE OCOOEHHOCTH
CTPOCHUA aTOMOB MCTAJIJIOB U
METAJUTMIECKYIO CBSI3b.
[To3HaKOMUTBCS ¢ OOIIUMU

(U3UYECKUMHU CBOMCTBAMH

METaJJIOB, 0COOEHHOCTH CTPOCHHUS
UX aTOMOB. ¥ METb XapaKTEPHU30BaATh:
CBs13b M@Ky COCTaBOM, CTPOCHUEM
Y CBOMCTBAMHM MPOCTHIX BEIIECTB
METaJJIOB

HaOJI0AATh U JIeJ1aTh BHIBOJIBI
OpPraHU30BBIBATH JIEATEILHOCTh, YMEHHE
paboTtath ¢ y4eOHUKOM;

IIPOU3BOIUTH MOMCK UH(OPMAIHH,
KoMMyHHKaTHBHBIE




MCETAaJlJIOB.

:IJTAHUPOBATH yueOHOE
COTPYAHUYECTBO; BIAJETh PEUbIO;
PeryJsiTuBHBIE: TPUHUMATH Y4COHYIO
3aj1a4y;

23 | IIpocThie BemecTBa CucreMaTu3upoBaTh U NOBTOPUTH | 3HATh OCOOCHHOCTH CTPOCHHUS ITo3HaBaTebHBIC:
— HEMETAJUIBI. 0COOEHHOCTH CTPOEHHS aTOMOB aTOMOB HEMETAJJIOB, COCTAaB HaO0JII01aTh U JIeJIaTh BHIBOIBI
AnnoTtponusi. HEMETAJIJIOB U KOBAJEHTHYIO BO3/yXa, YCIIOBUS PEAKI[UU TOPEHUsI | OPraHU30BBIBATH JIEATEIbHOCTh, YMEHUE
HETOJISIPHYIO CBSA3b, IOJ0XKEHHUE U €€ MpeKpalleHus Y MeTh paboTtath ¢ yueOHUKOM;
Hemetaios B [1C. XapaKTepu30BaTh: MIPOU3BOJIUTH MOUCK HH(OpMALIHH,
[To3nakomuThes ¢ pusuueckuMu | CBsA3b MEXIy COCTaBOM, CTpoeHneM | KoMMyHUKaTHBHBIE:
CBOICTBaMM HEMETAJJIOB. Y CBOMCTBAMHM MPOCTHIX BEIIECTB :IJITAHUPOBATh yuyeOHOE
HEMETAJIJIOB. COTPYIHUYECTBO; BJIAJETh PEYBIO;
PeryasiTuBHbIe: IPUHUMAThH YUYEOHYIO
3a1auy;

24 | KonnuecTBo CdopmupoBaTh noHsATHE O YMEHUE BBIYUCIATD: 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, paboTatk Mo anropuTMy.

MOJIb, KMOJIb. V3y4uTh YHUCITy YaCTUL.3HATh MOHATHS: MOJIb, | KoMMyHMKAaTHBHbBIE:

IIPEJICTaBICHHUE O MIOCTOSHHOMN qucio ABarajpo. :IJTAHUPOBATH yueOHOE

ABaranpo. OOBSCHUTD COTPYIHHYECTBO; BJIAJIETh PEUbIO;

B3aUMOCBSI3b (PH3UKO- aJIeKBaTHO BOCIIPUHUMATDH PEUb

XUMHUYECKHUX BEJIMYUH: MacCHhl, y4uTens,

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

25 | Monspablii 00beM CdopmupoBaTh MOHSITHE O YMeTh NmpOM3BOJUTH PACUETHI C Ilo3naBaTenbHbIe:: yMeHHE PabOTaTh B

ra3oB.

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

M° /KMo, HayuuThes
MIPOU3BOUTH PACUECTHI C
HCIIOJIb30BaHUEM IMOHATHUH n, M,

Vm’ NA

HCIIOJIb30BaHKUEM MOHATUM n, M, Vi,
Na

IpyIIIE, YMEHUE CAMOCTOSTEIHHO
paboTath 1Mo aATOPUTMY.
KomMMmyHnKaTUBHbBIE:

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

PeryasiTuBHbI€: TPUHUMAThH YUYESOHYIO
3aa4y; COCTABJIATH IUIAH OTBCTA,




26

Pemrenue 3agad o
TEME KOJIMYECTBO
BEILECTBA.

®opMUpoOBaTh YMEHUS
MPOU3BOJUTE PACUETEI C
HCITOJIF30BaHUEM MMOHATHH n, M,
Vi, Na

YMeTh mpOHu3BOJIUTH PACUETHI C
HCIIOJIb30BaHHUEM MOHATUM n, M, Vi,
Na

ITo3HaBaTebHBIE: YMEHHE
CaMOCTOSITENILHO PaboTaTh IO
QJITOPUTMY, HaBBIK CAMOIIPOBEPKH U
CaMOOLICHKHU.

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

Pery1siTUBHbBIE: IPHHUMATH YUEOHYIO
3aJjady; COCTaBJIATh IUIaH OTBETA;

27 | O6o6menne u ['pynnupoBaTh, BBIIEIATD, 3HaTh noHATHS «Momby, «MossipHast | [lo3HaBaTeabHbIe: yMEHHE HAOIIO1ATh
CUCTEMATU3ALUS AQHAJIU3UPOBATh, Maccay, «MOJIIPHBIN 00beM». U JIeaTh BBIBOJIbI
3HaHUH O MPOCTBIX CHUCTEMAaTHU3UPOBATh 3HAHUS U YMeTh BBIYUCIIATH KOJIMYECTBO OpPraHU30BbIBATH JIEATEIBHOCTh, YMEHUE
BEIIECTBAX. ymenus no teme «IIpocteie BEIIIECTBA, Maccy, 00beM 110 paboTtath ¢ yueOHUKOM;
BEILIECTBA» M3BECTHOMY KOJIMUYECTBY BEIIECTBA. | MPOU3BOAUTH MOUCK HHPOPMAIIH,
macce, 00beMy KoMmyHnKaTuBHBIE
:TUTAaHUPOBATh y4eOHOE
COTPYIHUYECTBO; BIAJETh PEYBIO;
PeryasiTuBHbIe: TPUHUMAThH YUEOHYIO
3a1auy;
28 | KontposbHas KoHTposb 3HaHUM U YMEHMI O Ilo3HaBaTenbHBIC: YMECHHE
pabota Ne3 o teme «IIpocThie BemecTBa» CaMOCTOSITENILHO paboTaTh MO
teme IIpocteie AIrOPUTMY, HaBBIK CAMOIIPOBEPKHU U
BEILIECTBA. CaMOOILICHKH.
KomMMmyHnKkaTuBHbBIE:
aJICKBaTHO BOCIIPUHUMATD PEYb
YUHTEIs,
PeryasiTuBHbIe: IpUHUMAThH YUESOHYIO
3a/1a4y; COCTaBIIATh IUIaH OTBETA;
Tema 3 COEAUHEHNA XUMWNYECKUX JIEMEHTOB - 15 yacos
29 | Crenenp CdopmupoBaTh MOHSATHE O YMeTh onpenensaTh CTeNeHb ITo3HaBaTebHBIC: YMEHUE
OKHCJICHUSI. crenenu okucienus. Hayuntecs | okucnenus no [1C, mo ¢popmyne CaMOCTOSITENIbHO paboTaTh MO




HaXOJUTh CTENICHU OKUCIICHHS I10
dbopMyIie BellecTBa U COCTABIATh
(bopMyIIbl OMHAPHBIX COEIUHEHHH
10 CTENEHU OKUCIICHUSI.
[To3HakOMUTBECS € HAYAJIAMU
HOMEHKJIATypbI Ha IpUMepe
OMHAPHBIX COCTUHCHHUIA.

OMHApPHOTO COCTUHEHUS U
COCTaBJIATH (HOPMYJIbI OMHAPHBIX
COEIMHEHUH IO CTENEHU OKUCIIEHUS.

aJlfOPUTMY, HaBBIK CAMOIIPOBEPKH U
CaMOOILIEHKH.

KomMMmyHukaTuBHbBIE:

:TUIAaHUPOBATH yueOHOE
COTPYAHHUYECTBO; BIAJETh PEUYBIO;
aJIeKBaTHO BOCIIPUHUMATDH PEeUb
YUUTEIIA,

PeryasiTuBHbIe: IPUHUMATH YUYEOHYIO
3alavy,; COCTABJIATH IVIaH OTBCTA,

30 | bunapusle I1o3HaKOMUTBCS C Ha4YaAJIAMHU YMeETh OIpeAeiATh CTENEHb ITo3HaBaTebHBIE: yMEHUE
COEJITMHEHUSI. HOMEHKJIATypbI Ha IpUMepe okucnenus o [1C, no popmyie CaMOCTOSITENILHO paboTaTh MO
Jleryuue OMHAPHBIX COCAMHECHUIA OMHAPHOTO COCIUHEHUS U aITOPUTMY, HaBBIK CAMOIIPOBEPKHU U
BOJIOPOJIHBIE COCTaBIATH (OPMYIIBI OMHAPHBIX CaMOOILEHKH.
COEJIMHEHUS. COEIMHEHUH 10 CTENEHN OKUCIeHus | KoMMyHMKATHUBHBIE:
:TJIAaHUPOBATH yU4eOHOE
COTPYIHUYECTBO; BJIAJETh PEYBIO;
aJIeKBaTHO BOCIIPUHUMATDH PEeUb
yUHTETIS,
PeryasiTuBHbIe: IPUHUMATH yUYEOHYIO
3a/1auy; COCTABJISITH IJIaH OTBETA;
31 | Oxcunsl PaccmotpeTs moHsiTHE 00 3HATh MOHSATHS: CIIOKHBIE BemlecTBa, | [lo3HaBaTe/ibHbIE: yMEHHE HAOIIOIATh
okcuaax. Hayuutbces 3anuchiBaTh | UX KJIACCU(UKALIUIO. U JIeTIaTh BBIBObI
(bopMyIIBI OKCHIOB 1O C. 0. U, YMeTb onpenesnsTs: OpPraHU30BbIBATH JIEATEIILHOCTh, YMEHUE
Ha000pOT, ONIPENEIIATH C.0. IO Cocra BemiecTB 1o popmyiie paboTath ¢ y4eOHUKOM;
dbopmyiie. 3aKpenuTh Ha OKCUAAX | YMETh HAa3bIBATh OKCHIBI MIPOU3BOIUTH MMOUCK WH(OPMAILINH,
3HaHHWE XUMHYECKON ONPEEINATh: KoMMyHuKaTUBHbIE
HOMEHKJIATyPHbI [ OMHAPHBIX Cocras BeriecTB 10 GpopmyIie :IJJAHUPOBATh yueOHOE
coenuHenuit. [IpousBoauts COTPYIHUYECTBO; BIAJIETh PEYBIO;
pacyeTsl ¢ UCIOJIb30BAHUEM PeryasiTuBHbIE: TPUHUMATH YUSOHYIO
(bopMyJT OKCHIIOB. 3aauy;

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

Ha3BaHUAMH, KJaccudukanuei u
IIPEICTaBUTENISAIMHU KJlacca
ocHoBaHuil. IIpogoikuTh

YU Ha3BaHUI OCHOBaHUU
YMeTh Ha3hIBaTh. OCHOBAHUS;
ONPEAENATH MET0Yb C TOMOIIBIO

B IpyIIIE, YMEHUE CAMOCTOATEILHO
paboTaTh MO ANTOPUTMY.
KomMMyHuKaTHBHbBIE:




dbopMupoBaHUe 3HaHUH 00 MOHAX
Ha NIPUMEpPE CI0XKHBIX HOHOB.
PaccmotpeTs pasznuune Mexy
3apsilaMu MOHOB U C.0.
CdopmupoBaTh mpeacTaBieHHE O
Ka4eCTBEHHBIX PEAKIMAX Ha
[IpUMEPE IIEIT0UECH.

Ka4eCTBEHHOU peaKLKU

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

PeryasiTuBHBIE: IPUHUMATH YUEOHYIO
3a/1a9y; COCTaBIIATh IJIaH OTBETA;

33 | Kucnorsl. [To3HAaKOMUTBCS C COCTaBOM, YMeTh pacnio3HaBaTh ONBITHBIM Ilo3naBaTenbHbIE:: yMeHUE PabOTATh
HA3BaHUSMH, KIIaCCUPUKALIUEH | TTyTeM: B IpyIIE, yMEHHE CAMOCTOSTEIILHO
MPEJICTAaBUTENSIMH KJIACCOB PacTBOPHI KUCIIOT U IIENIOUEH, paboTaTh 10 aJrOPUTMY.

KucIoT. [Ipogomxute Ha3bIBaTh KomMMyHnkaTUBHBIE:

3HaKOMCTBO CO CJIOKHBIMU KHUCJIOTHI. :TJIAHUPOBATh yueOHOE

WOHAMH Ha IPUMEPE KUCIOTHBIX | 3HATh XHM. CHMBOJIUKY: (DOPMYIIHI, COTPYITHUYECTBO; BJIAaJE€Th PEYBIO;
OCTaTKOB KHCIIOPOJICO/IEPKAILIMX | COCTAB M Ha3BaHUS KUCIIOT aJIeKBaTHO BOCIIPUHUMATD PeUb
kucnot. [Ipogomxute YUUTEIIs,

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

WHJUKATOpax.

34 | Connu. [To3HAaKOMUTH ydammxcs ¢ 3HaTh XUM. CHMBOJIUKY: (hOPMYJIHI, Ilo3naBaTeabHbIe:: yMeHUE PabOTaTh
COCTaBOM M Ha3BAaHUSIMU COJIEH. COCTaB U Ha3BaHMs COJIEH. B I'pyIIE, yMEHHE CAMOCTOSITEIILHO
[Iponomxuts popmMupoBaHue YMeTh Ha3bIBATh:_COJIH. paboTaTh M0 aJrOPUTMY.

YMEHUU paznuyaTh Ha TUChME KomMMyHuKaTHBHBIE:
3apsibl HOHOB U C.0. 3JIEMEHTOB. :TJITAHUPOBAThH yueOHOE
HauaTp 3HaKOMUTH yuyanmxcs ¢ COTPYITHUYECTBO; BJIAJIETh PEYBIO;
TEHEeTUYECKUMHU PsIaMU aJIeKBaTHO BOCIIPUHUMATD PeUb
METAJIJIOB U HEMETAIJIOB. YUUTEII,
PeryasiTuBHbIe: IPUHUMATH YUYEOHYIO
3a/1auy; COCTABJISITH IJIaH OTBETA;

35 | OcHoBHBIE KJIacChl | YPOK [ToBTOPUTH, 000OIIUTE U Ymetsb npenensats: coctas Beniects | [lo3HaBaTe/ibHBIE:: yMEHHE paboOTaTh
HEOPraHMYECKUX o0LIEeMETOZ0 | CUCTEMATU3UPOBAThH 3HAHUS U o (opmyIe, NpUHAATICKHOCTh B IpyIIe, yMEHHE CAMOCTOSITEIbHO
BEILECTB. JIOTUYECKOH | YMEHHUS O C.0., CJIOKHBIX BEIIIECTBA K OMpPEEICHHOMY Klaccy | paboTaTh MO aJITOPUTMY, YMEHUE

HAIpPaBJIEHHO | BEIECTBAX U UX KJIACCU(PUKALNUU. | COCTUHEHUH, CTENIEHb OKUCIECHUS paboTaTh ¢ yueOHUKOM,
CTH AJIEMEHTOB B COEJUHEHUH. CIIPaBOYHUKAMHU, SHIUKIONEIUIMHU U

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




KomMMyHuKkaTuBHbBIE

MJIAaHUPOBATH YUEOHOE
COTPYIHUYECTBO; BIAJIETh PEUBIO;
PeryasiTuBHbIe: IPUHUMATH YUYEOHYIO
3amaqy;

36 | AmopdHubie CdopmupoBaTh MOHSATHE O 3HaTh TUIBI KPUCTATTUYECKUX ITo3HaBaTeIbHBIE: OCBAUBATh IPUEMBI
KpUCTAJJINYECKHE KPUCTAIIMYECKOM U aMOphHOM pelIeToK. YMETh Ha3bIBaTh MPUMEPBI | UCCIIE. IeATEIbHOCTH; YCTaHABIUBATD
BEILIECTBA. COCTOSIHMM TBEPJIbIX BEIIECTB. BEILIECTB C PA3HBIMU TUIIAMHU MPUYUHHO-CJIEACTBEHHBIE CBSI3H;

[To3HAaKOMUTHCS C TUMIAMU KPHUCT. | KPUCTAJUTMUECKUX PEUIETOK, UX KoMmmyHukaTuBHbBIE:
PEIIETOK, MX B3aUMOCBS3BIO C (buznuecKkre CBOMCTBA. :IJIAHUPOBATH Y4eOHOE
BUJIAMU XUM.CBSI3H U UX COTPYIHUYECTBO; BIAJIETh PEYBIO;
BIUSHUEM Ha (pU3MUecKue aJICKBaTHO BOCIIPUHUMATDH pEUb
cBoiicTBa BemecTB. OOBICHUTH YUYUTEA,
3aKOH MOCTOSIHCTBA COCTaBA. PeryasiTuBHBIE: TPUHUMATH YUSOHYIO
3aJjauy; COCTaBJIATh IJIaH OTBETA;
MPOSIBJISITH O3HABATEIbHBIN MHTEPEC
37 Yucrtele BelecTra PaccmoTpeTh noHATHE 0 UUCTOM | 3HATh 3HaYeHHE cMecel B mpupojie u | [lo3HaBaTeJbHbIE: OCBauBATh TPUEMBI
U CMECH. BELIECTBE U CMECH BEILIECTB. JKU3HU YETIOBEKA, CIIOCOOBI UCCJe. NeATeIbHOCTH; YCTaHABINBATh
Pa3nenenue PackpeITh 3HaUeHHE cMecel B paszaesneHust CMecen. MIPUYMUHHO-CIICJICTBEHHBIE CBSI3H;
CMecei. IIPUPOJIE U )KU3HU UEJIOBEKA. KomMMyHuKaTHBHBIE:
[To3zHakOMHUTBCS CO criocoOamMu :TUTAaHUPOBATH yU4eOHOE
pas3feseHns cMecen. COTPYAHUYECTBO; BIAJIETh PEUbIO;
aJIeKBaTHO BOCIIPUHUMATD PeUb
YUUTEIs,
PeryasiTuBHble: IPUHUMATH YUYEOHYIO
3a/1auy; COCTABJISITH IJIaH OTBETA;

38 | IlpakTuueckas Hayuutscs npocreidmum YmeTh obpamarbes: IlonaBaTeJibHBIE: yMEHUE HAOIIOIATD
paborta Ne2 croco0aM paszieJIeHUsI CMECe — | C XHMM. IOCYI0H | JIa0OPaTOPHBIM U JICNIaTh BHIBOIBI
Ouuctka BBITIAPUBAHHUIO, OTCTAUBAHUIO, 000pyIOBaHUEM. OpraHU30BbIBATH JIEATEILHOCTh, YMEHUE

MOBapEHHOM COJIH.

¢upTpoBanuio. [TpogomKuTh
(dbopMUpOBaHUE YMEHHUS
HaOJIIO1aTh M JIENIaTh BHIBO/IBL.
TpanchopMHupoBaTh 3HAHUS
oOparieHus ¢ 1abopaTOpHBIM
000pyIOBaHHEM B TPAKTHYECKHE

YMeTh HaOII04aTh, IENIaTh 3alIHCH
HaOIIOAEHUN U BBIBOJIBL.

paboTath ¢ y4eOHUKOM;

IPOU3BOJUTH MMOUCK HH(POPMAIINH,
KomMmyHnkaTuBHbIC

:IJIAaHUPOBATh yueOHOE
COTPYAHHUYECTBO; BIAJETh PEUbIO;
PeryasiTUBHbIE: IPHHUMATH YUEOHYIO




yMEHHUS.

3aaqy;

39 | MaccoBas u Ha ocHoBe cpopMHpOBaHHOTO B YMEHHE BBIYUCIATH ITo3HaBaTebHBIC: YMECHUE
o0beMHas 10715 Kypce MaTeMaTHKU NOHATHSA MacCOBYI0 U O0BEMHYIO JI0JIIO CaMOCTOSITENILHO PaboTaTh 110
KOMIIOHEHTOB B «4acTh OT LEJIOro» IIPUMECEH. AJITOPUTMY, HaBbIK CAaMOIIPOBEPKH U
CMECH. c(hopMHPOBATH YHUBEPCATBHOE CaMOOLICHKH.

pacueTHOE MOHATHE «I0JISI». KoMMyHuKaTHBHBIE:

OtHecTH MOHATHE NOJIA K :IJIAHUPOBATh yueOHOE

XUMHUYECKUM BELIECTBAM U COTPYIHUYECTBO; BJIAJETh PEYBIO;

paccMOTPETh TaKylO aZICKBaTHO BOCIIPUHHUMATH PEYb

Pa3HOBUAHOCTB €70, KaK A0S yUHTEN,

IIPUMECH. PeryasiTuBHBIE: IPUHUMATh Y4eOHYIO
3a/1a4y; COCTABJIATh IUIaH OTBETA,

40 | Pacuersl, CdopmupoBaTh yHHBEpCATEHOE YMEHHE BBIYUCIATH ITo3HaBaTebHBIC: YMECHUE
CBSI3aHHBIE C pPacyeTHOE MOHATHE «IOJISD». MacCOBYI0 U O0BEMHYIO JI0JIIO CaMOCTOSTENILHO PaboTaTh 110
MIOHSITHEM JOJIH. OTHeCcTH NOHATHE 10J1 K IIPUMECEH. aJITOPUTMY, HaBbIK CaMOIIPOBEPKH U

XUMHYECKUM BEIIECTBAM U CaMOOLICHKH.

paccMOTpETh TaKylO KomMMmyHHKaTHBHBIE:

Pa3HOBUAHOCTB €T0, KaK J0JIs :IJIAHUPOBATh yueOHOE

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

41 | IlpakTrueckas 3aKpenuTh BaKHENIINE YMeETb IPOU3BOIUTH PACUYEThI Ilo3naBaTenbHbIE: yMEHNE HAONIOATh
pabota Ne3 XHMHYECKHE MMOHATHS: M;, n, M, MacCOBOH J0JHU, paboTaTh C U JIeJaTh BEIBOIEI
[IpuroroBnenue Na, W paCTBOPEHHOT'O BEIIECTBA, | Ja0OpaTOPHBIM 000PYI0OBaHUEM; OpPraHU30BBIBATH JESATEIBHOCTD, YMEHHE
pacTtBopa. MOJTb. HCIIOJIH30BaTh MPUOOPETEHHBIE paboTath ¢ y4eOHUKOM;

OO0yuuThCs 1a6OPaTOPHBIM
OTepaIHsIM - B3BEIINBaHHE,
0TOOp TIPOO TBEPABIX U KUIKUX
BEILIECTB, MPUTOTOBIICHUE
pactBopoB. OTpaboTarh Ha
NPAKTHKE XUMUYECKHE PACUETHI C
UCIIOJIb30BAHUEM YKa3aHHBIX

3HAHUS U YMCHHUS B IIPAKTUYECKON
IeATEIbHOCTH M IIOBCEJHEBHOM
KU3HU: HpI/IFOTOB.HeHI/ISI paCTBOpOB
3aJJaHHON KOHIICHTpAIlHH.

POM3BOIUTH MMOUCK HH(POPMAIINH,
KomMMmyHnkaTuBHbIC

:JIAHUPOBATh yueOHOE
COTPYAHHUYECTBO; BIAJETh PEUbIO;
PeryasiTUBHbBIE: IPUHUMATH YU€OHYIO
3ajauy;




BBIIIIE (PU3HKO-XUMHUECKHUX
XapaKTEPUCTHK.

42 | Ypok-ynpaxxHeHue [ToBTOPUTH, 060OIIUTE U Ywmers npumensts 3YH Ilo3HaBaTenbHbIE: YMEHUE HAOIONATh
o TeMe CUCTEeMaTU3UPOBATh 3HAHUS U U JIeTIaTh BBIBObI
COCZMHEHUS XUM. YMEHUs OpraHU30BBIBATH IEATEIILHOCTh, YMEHHE
3JIEMEHTOB. paboTath ¢ y4eOHUKOM;
POM3BOIUTH MMOUCK HH(POPMAIINH,
KomMmyHnkaTuBHbIC
:JIAHUPOBATH yueOHOe
COTPYITHUYECTBO; BIA/IETh PEYBIO;
PeryasiTUBHbBIE: IPUHUMATH YU€OHYIO
3ajauy;
43 | KontposbHas IIpOoKOHTPONMPOBATH 3HAHUS U YMerb Ilo3HaBaTeabHBIE: yMEHUE
pabota Ne4 o ymeHus no teme «CoenHeHus - HAXOJUTb CTENIEHb OKUCIICHHUS, CaMOCTOSITENILHO paboTaTh MO
teme CoennHeHus XMUMUYECKHUX 3JIEMEHTOB)» OTIpeNIeNATh Kacc BEIlecTna, QITOPUTMY, HaBBIK CAMOIIPOBEPKH U
XHUM. JIEMEHTOB. Ha3bIBaTh BEIIECTBA N3YUYECHHBIX CaMOOILIEHKH.
KJIaCCOB KomMMyHukaTuBHBIE:
-Brruucnsate MaccoByto 101110 aJIeKBaTHO BOCIIPUHUMATD PeUb
BEIIIECTBA B paCTBOPE, BBIYUCIATD V. | YUUTEIS,
m ,V HCXOJHOTO BEIECTBa, PeryasiTuBHbIe: IPUHUMATH yUYEOHYIO
COJIEpIKalEro NPUMECH 3aJa4dy; COCTABJIATh IJIaH OTBETA,
Tema 4 UameHeHUs, npoucxoasilime ¢ Bewecrsamm — 12 yacoB
44 | Ouznveckue [ToBTOPUTH OTIMYUS XUMUYECKUX | 3HATH MOHATUS: XUMHUYECKHE Ilo3HaBaTenbHbIE: OCBAUBATH IPUEMBI
SIBIICHHSL. peakuuii ot (U3NYECKUX. peaxiuy, 3K30- U SJHIAOTEPMUYECKUE | UCCIEA. AESITEIbHOCTH; YCTAHABINBATh
XuMUYecKue [To3HAaKOMUTHCS C MPU3HAKAMU U | PEaKIMH. 3HATh CYIIIHOCTb, MIPUYHUHHO-CJICICTBEHHBIE CBSI3U;

peakuuu, ycioBus
U TIPU3HAKHU UX
MIPOTEKaHUS.

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

MPU3HAKHU U YCIIOBUS TPOTEKAHUS
peaKuuu.

KoMmyHuKaTuBHBIE:

:IJITAHUPOBATh yueOHOE
COTPYIHUYECTBO; BJIAJIETh PEYBIO;
a/IeKBaTHO BOCIIPUHUMATH PeUb
yUUTENS,

Pery1siTUBHBIe: IPUHUMATh YU€OHYIO
3aja4dy; COCTaBJIATh IUIaH OTBETA,




45 | IlpakTuueckas [To3HAaKOMUTBCS C MPU3HAKAMHA U | 3HATH MOHITHUSA: XUMUYECKHE Ilo3naBaTenbHbIE: yMEHNE HAOTIOAATh
pabota Ne4 YCIIOBUSIMU TE€UEHUSI XMMHUECKUX | PEAKLUH, SK30- U SHAOTEPMHUUECKHUE | U JEJIaTh BHIBOIbI
Hab6monenus 3a peaknuii. ChopMupoBaTh peakuuu. 3HaTh CYIIHOCTb, OpPraHU30BbIBaTh AEATEIBHOCTD,
U3MEHEHUSMH, [IEPBOHAYAJILHOE ITOHATHUE O [IPU3HAKU U YCJIOBHSI IPOTEKAHMS yMEHHUe paboTaTh C y4eOHHUKOM;
IIPOUCXOJALIMMH C KJIaccu(pUKaUU XUMUUYECKUX peaxuui. IIPOU3BOJIUTH MOMCK UH(OPMAIH,
ropsIen CBe4oi. peakLuii 10 IPU3HAKY BBIACICHUS KoMmyHHKaTHBHBIE

WIH NTOTJIOIEHUS TEIUIOTHI. :IJIJAHUPOBATh y4eOHOE
COTPYIHUYECTBO; BJIAJIETh PEYBIO;
PeryisiTUBHBIE: IPUHUMATh Y4€OHYIO
3aj1aqy;

46 | 3aKOH COXpaHEHHUs OnBITHBIM ITyTEM J10Ka3aTh U 3HATh ONPEJEIICHNE XUMUUECKOTO ITo3HaBaTenbHBIE: OCBAUBATH IIPUEMBI
MAaccChl BEILECTB. c(hopMyIMpPOBATH 3aKOH YPAaBHCHHS. UCCIIEN. NEATEIbHOCTH; YCTaHABIUBATh
XuMmuyeckue COXpaHEHMS MacChl BEILIECTB. IIPUYHUHHO-CJIEICTBEHHBIE CBSI3H;
YPaBHEHHS. KommyHukaTnBHbIC:

:IJTAHUPOBATH yueOHOE
COTPYIHUYECTBO; BIAJETh PEYBIO;
aJIcKBaTHO BOCIIPUHHUMATh PEUb
YUHTENS,

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

47 | Xumuueckue CdopmynupoBats 1 Ymets pacctaBnaTh kodpdunuentsl | [lo3HaBaTe/bHBIC: OCBaUBATH IPUEMbI

YpaBHEHHUS. [IPOAHAIU3UPOBATH MOHATHUE O B YPaBHEHUSX PEAKLIUM. UCCIENl. IeATEIbHOCTH; YCTaHABINBATh

XMMHUYECKOM YPaBHEHUH Kak 00 IIPUYNUHHO-CJIEICTBEHHBIE CBSI3H;

YCJIIOBHOM 3aIIUCU XUMHUYECKON KoMmyHuKaTHBHBIE:

peaKuy C MOMOIIBIO :IJIJAHUPOBATh y4eOHOE

XUMHUYECKUX (POPMYIL. COTPYIHUYECTBO; BJIAJIETh PEYBIO;
aJICKBaTHO BOCIIPUHHUMATh PEUb
YUHTENS,
PeryisiTUBHBIE: IPUHUMATh Y4€OHYIO
3a/1a4y; COCTaBIIATh IUIaH OTBETA;

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

XUMHUYECKUM
YpPaBHEHUSIM

Mo XUMHUYCCKUM YpPAaBHCHUAM:
HaxXOJWTh KOJIMYCCTBO, MACCY U

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

CaMOCTOATCIBHO pa6OTaTB 10
AJITOPUTMY, HABBIK CAMOIIPOBCPKHU U




00BbeM MPOAYKTOB PEAKIIMH MO
KOJIMYECTBY, Macce, 00beMy
MCXOJIHBIX BEIECTB, B TOM YHCIIE
U B Clly4ae, eCclii UCXOHbIE
BEIIIECTBA JIaHbI B BUJIE PACTBOPOB
WJIU CMECEN.

00BbEMy peareHTOB WM TPOTYyKTOB
peakuuu

CaMOOLICHKHU.
KommyHukaTuBHbIC:

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

PeryasiTuBHbI€: TPUHUMATH Y4EOHYIO
3aJady; COCTaBJIATh IUIaH OTBETA;

49

Peaknun

pa3IoKeHusl.

[To3HaKOMUTBCS € peakuusIMHU
pa3IoXKEeHU U HayaTh
bopMHpOBaTh YMEHHE COCTABIIATD
YPaBHEHHS XUMUUECKHUX PEAKIIUH.

3HATh MOHSTHE:

peakuu pasyioKeHUs

YMeThb onpenensaTh U COCTaBIATh
PEaKIMK Pa3I0KEHUS..

Ilo3naBaTenbHbIe:: yMEHHE pabOTaTh
B IpyIIe, yMEHHE CAMOCTOSTEIIHHO
paboTaTh 1O AIrOPUTMY, YMEHHE
paboTtath ¢ y4ueOHHKOM,
CIPaBOYHHKAMHU, SHIUKIIONEIUIMU U
T.I. yMEeHHE 000011aTh,
KJ1acCu(UIUPOBATH, 1€JaTh BHIBObIL.
KoMMyHMKaTUBHbBIE

MJIAHUPOBATh YueOHOE
COTPYAHUYECTBO; BIIA/IETh PEUbIO;
PeryasiTuBHbIe: IPUHUMAThH YUESOHYIO
3aauy;

50

Peaknuu
COCIMHEHUS

PaccmotpeTs nossTe 0
CYIIHOCTH PEAKIUN COCIUHECHHUS.
[TpomomxuTh HhopMUPOBaAHHS
YMEHHMS 3aIIMCBIBATh YPAaBHEHUS
XUMUYECKUN PEAKLIUN.

3HaTb NOHSTHE:

pEeaKIMK COCTUHEHUS

YMeThb onpeAenaTh U COCTaBIATh
peaKIK COCTNHEHUS.

ITo3naBaTenbHbIe:: yMeHHE paboTaTh
B IIape, YMEHHUE CaMOCTOSTENILHO
paboTath MO alropuTMy, yMEHUE
paboTath ¢ Y4COHHKOM,
CIPAaBOYHUKAMHU, SHIIUKIONIECIHSIMU U
T.II. YMEHHE 000011aTh,
KJ1accu(pUIupoBaTh, AIaTh BHIBOIBI.
KommyHukaTuBHbIE

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

51

Peaknuu
3aMCIICHUS.

JlaTh MOHSTHE O CYITHOCTH
peaKIMK 3aMelICHUsI.

3HaTh NOHSTHE:
Peakuuu 3amenienus

ITo3naBaTenbHbIe:: yMeHHE pab0TaTh
B I'pyIIE, YMEHHE CAMOCTOSTENBHO




Peakuuu oOMeHa.

[TpomomxuTh hopMUpoBaHHE
YMEHHUS 3aIIChIBATh YPaBHEHUS
XUMHYECKHUX PeaKIHii, Ha4aTh
(dhopMHUpOBaHHE YMECHHE
MPEICKa3bIBATh MTPOIYKTHI
peaKkuuii 3aMeILECHUSI.
CdopmupoBaTh epBOHAYATHEHOE
MOHSITHE O JEKTPOXUMHUYECKOM
psane metauioB. PaccMoTpeTh
MOHSITHE O CYIIHOCTH peakuuit
obmeHa. [IpogomkuTh
dbopMHUpOBaHHUE YMEHUS
3aMUChIBaTh YPaBHEHUS U
MpeIBUIETh MPOAYKThI peakuit
obmena. CpopmupoBaTh
MepBOHAYAILHOE TTOHATHE 00
YCIIOBUSX TCUCHUS peaKiuid
MEXJ1y pacTBOpPaMH 110 KOHIIA.

YMeThb onpeAenaTh U COCTaBIATh
peaKkuuu 3aMeIleHus. 3HATh
MMOHATHS:

Peakiiun oOMeHa, yCiaoBHS TCUCHHS
peaKkuui 10 KOHLA

YMeTh onpeaensaTh

THUI XUMUYECKOW PEAKLIUH.

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

IUTAHUPOBATh yueOHOE
COTPYAHUYECTBO; BJIAJIETh PEYbIO;
PeryasiTUBHbBIE: IPHHUMATH YUEOHYIO
3ajauy;

52 | Tunbl XuMUYECKUX [Tponomxars hopMUpOBaTH 3HaTb CBOMCTBA BOJBI. Ilo3HaBaTebHbIE: YMEHHE HAOIIO1aTh
peakuui Ha YMEHHUS ONPENEIATh THIL YMeTh OnpenensaTh U JI€J1aTh BBIBOIBI

IIpUMEpE CBOMCTB XUMHUYECKOHN peaklUy 1o TUIl XUMHUYECKOM peaklnu. OpPraHMU30BbIBATH ACSTEIBHOCTD,

BOJIBL. IIPU3HAKY YUCIIO U COCTaB yMEHHUe paboTaTh ¢ y4eOHUKOM;
MCXOHBIX BEILECTB U MPOJYKTOB MIPOU3BOIUTH MOMCK UH(OPMAITHH,
peakuuu KommyHukaTnBHbIE

:IUTAHUPOBATH yueOHOE
COTPYIHUYECTBO; BIAJIETh PEYBIO;
PeryasiTuBHbIE: TPUHUMATH Y4eOHYIO
3a1aqy;

53 | O0oOuIeHne n O06001mKUTh, CHCTEMAaTU3UPOBATH YMeTs Ilo3naBaTenbHbBIE: yMEHNE HAOMIOAATh

CUCTCMaTu3aluAa
3HAHWH 10 TEME
U3MEHEHUS,
MIPOUCXOSAIIIHE C
BCIIECCTBaAMU.

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

-COCTaBJIATH (POPMYJIbI BEILIECTB,
YpaBHEHUsI XUMUYECKUX PEaKIUn
-OIpeNENATh TUIl XUMUUYECKOMN
peakuuun

- OIPEIENSTh IPUHAJJIEKHOCTD

BELIECTBA K OIpe/IeJICHHOMY KJaccy.

Y IeTIaTh BBIBOIBI
OpPraHHU30BbIBATH ACSITEIBHOCTD,
yMeHHe paboTaTh ¢ y4eOHUKOM;
MIPOU3BOIUTH MOUCK UH(OpMaLIHH,
KoMMyHMKaTHBHBIE
:TUTAaHUPOBATh yueOHOE
COTPYTHUYECTBO; BIAJIETh PEYBIO;




54

KonTponbnas
pabota Ne5 o
TeMme M3MeHeHnus ,
MIPOUCXOMSIINE C
BEIIECTBAMHU.

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

PeryasiTuBHbIE: TPUHUMATH Y4eOHYIO
3ajauy;

ITo3HaBaTeIbLHBIE: YMEHHE
CaMOCTOSITENILHO PaboTaTh 110
QJITOPUTMY, HaBBIK CAMOIIPOBEPKH U
CaMOOLIEHKH.

KommyHukaTuBHbIC:

a/IeKBaTHO BOCIIPUHUMATH PeUb
yuuTel,

PeryasiTuBHbIE: TPUHUMATH Y4eOHYIO
3aJjauy; COCTABJIATh IUIaH OTBETA;

55

[IpakTrueckas
pabota Ne 5
[Ipu3Haku xum.
peaKuuid.

Ypok
[IPaKTUKYM

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

Ilo3naBaTenbHbIe:: yMEHUE pabOTaTh
B MIape, YMEHHE CaMOCTOSTEIIBHO
paboTaTh 1O AIrOPUTMY, YMEHHE
paboTtath ¢ yueOHHKOM,
CIPaBOYHHUKAMHU, SHIUKIIONEIUIMU U
T.I. yMEeHHE 000011aTh,
KJ1accu(UIUPOBATH, 1€JaTh BHIBObIL.
KoMMyHMKaTHBHbBIE

MJIAHUPOBATh YueOHOE
COTPYIHUYECTBO; BIA/IETh PEUBIO;
PeryasiTuBHbIe: IPUHUMAThH YUESOHYIO
3amaqy;

JInyHOCTHBIE: OTBETCTBEHHO
OTHOCHUTHCS K O0yUCHHIO;

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

56

PacTtBopenue.

PactBOopuMoOCTS.
Tunel pacTBOpOB.

[To3HAKOMUTBCS C PACTBOPCHUEM
KaK (PU3HKO-XUMHUECKUM
MPOIIECCOM U C PACTBOPAMH KaK
(U3UKO-XUMUYECKUMHU
CHUCTEMaMH.

3HaTh, YTO PACTBOPEHHE (PUZUKO-
XUMHUYECKHH TIpoLiecce

ITo3HaBaTe/IbHBIE: YMEHNE HAOIIOAAT
Y JIeNIaTh BBIBOJIBI

OpPTraHU30BBIBATH JIEATEIHLHOCTD,
yMeHHe paboTaTh ¢ y4eOHUKOM;
MIPOU3BOIUTH MOMCK HH(OPMAITHH,
KomMyHuKaTHBHBIE

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




3ajauy;

57 | DneKTpoIuTHYeCcKa W3y4nuth moHATHS 00 3HaTh NOHSTHS: ITo3HaBaTebHBIE: OCBAUBATh IIPUEMBI
S TUCCOLALMS. ANEKTPOJIUTAX U HEIJIEKTPOJIUTAX. | UOH, dJIEKTPOIIUTUYECKAS HcCIe. NeATeIbHOCTH; yCTaHABINBATh
DNEKTPOIUTHI U PaccmoTtpeTs MexaHu3M JUCCOLMALUSA, JIEKTPOIIUT U MIPUYHUHHO-CJIEICTBEHHBIE CBSI3U;
HE3JIEKTPOJIUTHI. JUCCOLMAINU BEILECTB C HEJIEKTPOJINT. KoMMmyHuKaTuBHBIE:

OcHoBHbIE pa3IMYHBIM THUIIOM CBSI3H. 3HaTh MOHATHA: KUCIOTAa, OCHOBAHUE, | :TUIAHUPOBATH yueOHOE
nojoxxenus J/1. COJIb. COTPYIHHUYECTBO; BJIAJIETh PEUbIO;
YMeTb COCTaBIATh YpaBHEHUS aJIeKBaTHO BOCIIPUHUMATDH PEYb
JUCCOLMAIINN KMCJIOT, OCHOBAHHM, YUMTEs,
COJICH.

58 | Monusie CuctemMaTU3UpOBaTh, IOBTOPUTh | 3HATh YCIOBUs NpoTekanus peakuuii | [lo3HaBaTesibHBIE:: yMEHHE padOTATh
ypaBHEHUS ¥ 3aKPETUTh YCIOBUS MPOTEKAHU | HOHHOTO 0OMEHa JI0 KOHIIA. B [Iape, YMEHHE CAMOCTOSATEIBHO
peakiuil. peakuii oOMeHa /10 KOHIIa. YMeTb COCTaBIATh MOJIEKYJISIPHEIE, paboTaTh 1O AIrOPUTMY, YMEHHE

CdopmupoBats yMeHHE MIOJIHBIE U COKPAIllCHHbIE HOHHBIE paboTaTh ¢ y4eOHUKOM,
COCTaBJICHUS MOJIEKYJIIPHBIX, ypaBHEHHUS peakuii oOMeHa. CIIPaBOYHMKAMH, SHIUKIONEIUAMHA U
MOHHBIX MOJIHBIX U COKPALIEHHBIX T.II. yMeHHe 0000111aTh,
YpaBHEHUM. KJ1accu(UIUPOBATH, 1€JaTh BHIBObIL.
KoMMyHMKaTHBHBIE
IJIAHUPOBATh YueOHOE
COTPYIHUYECTBO; BJIAJETh PEYBIO;

59 | Ilpaktuueckas CucreMaTu3npoBaTh, HOBTOPUTH | 3HATh ycioBUs npoTekanus peakuuii | [lo3HaBaTesqbHbIe:: yMeHHE paboTaTh
pabota Ne6 Y 3aKpENUTh YCIOBUS MPOTEKAaHUs | HOHHOTO OOMEHa /10 KOHIIA. B [1ape, YMEHHE CAMOCTOSTEIbHO
Ycenosus peakiuii oOMeHa /10 KOHIIa. YMeTb COCTaBIIATh MOJIEKYJISIPHBIE, paboTaTh MO AIrOPUTMY, YMEHHE
MPOTEKAHUS XUM. MIOJIHBIE U COKPAIllCHHbIE HOHHBIE paboTath ¢ yueOHUKOM,
peakuuii Mexry ypaBHEHHsI peakuii oOOMeHa. CIIPaBOYHHKAMHU, SHIUKIONEIUSIMHU U
pacTBopamu T.II. YMEHHE 000011aTh,
ANEKTPOJIUTOB /10 KJIaCCU(UIIUPOBATH, I€TaTh BHIBOBI.
KOHIIA. KoMmyHnKkaTuBHBIE

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

60 | Kucnotsl B cBeTe PaccmoTtpeTs noHsATHE O KUCIOTaxX | 3HATh HOHITHS: Ilo3HaBaTenbHBIE: OCBAUBATH PUEMBbI

TO/, nx

KaK KJIaCCEC 3JICKTPOJIMTOB,

Kucnotsl B cBere Teopuu TOJ1

HCCIICA. ACATCIBbHOCTH, YCTAHABJIMBATDH




KIaccupuKanus u
CBOMCTBA.

paccMOTpeTh UX Kiaccu(puKanuio
10 pa3HbIM NIPU3HAKAM,
OXapaKTepHU30BaTh 00IIME
CBOMCTBA KUCJIOT B CBETE HOHHBIX
npeacrasieHuii. Hayuurscs
II0JIb30BaThCSA PSIOM
HaIpsHKEHUN METauIoB U
TabJIULEed PaCTBOPUMOCTH ISl
IIPOTHO3UPOBAHUS BO3MOKHBIX
X.p. KUCJIOT

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

MPUYMHHO-CJIC/ICTBEHHBIE CBS3H;
KommyHukaTuBHbIC:

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

PeryasiTUBHbBIE: IPHHUMATH YUEOHYIO
3aJady; COCTaBJIATh IUIaH OTBETA;

61 | OcHoBaHus B PaccmoTtpets nonsitue 06 3HaTh NOHSTHE: ITo3HaBaTenbHBIE: OCBAUBATH IIPUEMBbI
ceere TOJ, nx OCHOBaHHUAX KakK Kjacce OCHOBaHMS B cBeTe Teopuu T HCCIIEl. IEATEIIbHOCTH; yCTAHABINBATh
KIaccupuKanus u AJIEKTPOJUTOB, PACCMOTPETH UX YMeTb XapaKkTepu30BaTh: XUM. MPUYUHHO-CIIEJCTBEHHBIE CBSI3H;
CBOICTBA.. KJIaCCU(UKALIMIO [0 PA3IUYHBIM | CBOMCTBA OCHOBAHUU KoMmyHukaTuBHBIE:

MpU3HAKaM, OXapaKTepU30BaATh :MJTAaHUPOBATH Y4eOHOE

001Ire cCBOMCTBa OCHOBAaHUN B COTPYIHHUYECTBO; BJIAJIETh PEUbIO;

CBETE UOHHBIX MPEACTaBICHUM. aJICKBaTHO BOCIIPUHUMATDH PEYb
y4uTeNs,
PeryasiTuBHbIE: TPUHUMATH YUSOHYIO
3a/lady; COCTaBIISATh IUIaH OTBETA;
HHTEpec

62 | Comnu B cBete TO/, CdopmupoBaTh MOHSATHE O CONSAX | 3HATH TOHSATHUS: ITo3HaBaTebHBIE: OCBAUBATh IIPUEMBI

HUX CBOMCTBA.

KaK KJIacce DJIEKTPOJIUTOB,
paccMOTpeTh UX KiacCH(DUKALINIO
10 COCTaBy, OXapaKTEePU30BaTh
00I1IIe CBOMCTBA COJIEH B CBETE
HOHHBIX MPEICTABICHUIA.

conu B cBeTe Teopun TO/]

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

UCClIell. ACATENbHOCTH; YCTaHABIUBATh
MPUYMHHO-CJIEICTBEHHBIE CBS3HU;
KommyHukaTuBHbIC:

:IJTAHUPOBATH yueOHOE
COTPYAHUYECTBO; BJIAJIETh PEYbIO;
a/IeKBaTHO BOCTIPUHHMATH PEUb
yuuTens,

PeryasiTUBHbBIE: IPHHUMATH YUEOHYIO
3aJjady; COCTaBJIATh IUIaH OTBETA;




63 | Oxcunsl. O600UTh 3HaHUS O COCTaBE YMeTb XapaKkTepu30BaTh XUM. Ilo3naBaTenbHBIE: OCBaUBATh IPUEMBI
Knaccudukanus. OKCHJIOB, PACCMOTPETh CBOICTBa OKCHUJIOB, CBSI3b MEXKLY UCCIIe]l. IeATeIbHOCTH; YCTaHABINBATh
CgoiicTBa. KJaccu(UKAIUIO OKCUIOB, COCTaBOM, CTPOCHHEM U CBOMCTBAMM | IPUUUHHO-CJIEICTBEHHBIE CBSI3H;

CBOICTBa OCHOBHBIX, KUCIIOTHBIX | OKCHI0B. COCTaBISATh ypaBHEHUS KoMMmyHuKaTHBHBIE:
OKCHJIOB. peaxkiui, XapakTepu3yOLIuX :IJTAHUPOBATH yueOHOE
CBOIICTBa OKCHJIOB. COTPYIHUYECTBO; BJIAJIETh PEYBIO;
a/IeKBaTHO BOCTIPUHHMATH PEUb
y4uTeNs,
PeryasiTuBHbIE: TPUHUMATE Y4eOHYIO
3a/lady; COCTaBIISATh IUIaH OTBETA;

64 | I'eneTnyeckas CdopmupoBaTh MOHSITHE O YMeTh Ha3bIBaTh CBOMCTBA Io3naBaTenbHbIE:: yMEeHUE pabOTaTh
CBSI3b MEKIY TEHETUUYECKOH CBS3U U HEOpPraHUYECKUX BEILECTB, B [Iape, YMEHHE CAMOCTOSATEIBHO
KJlaccaMu reHeTHYeCKOM psne. PaccMoTpeTs | coCTaBsATh ypaBHEHUS 10 paboTaTh 1O AIrOPUTMY, YMEHHE
HEOPTraHUYEeCKUX «B IMHAMUKE» T€HETUYECKHE TEHETHUUYECKUM DPSIIaM. paboTtath ¢ yueOHHKOM,

BEIIECTB. pSAABI METallIa U HEMeTala. CIPaBOYHHUKAMHU, SHIUKIIONEIUIMU U
T.I. yMEeHHE 000011aTh,
KJ1acCU(UIUPOBATH, 1€JaTh BHIBObI.
KoMMyHMKaTHBHbBIE
MJIAHUPOBATh YueOHOE
COTPYIHUYECTBO; BJIAJETh PEYBIO;
PeryasiTuBHbIe: IPUHUMAThH YUECOHYIO
3azaqy;

65 | IlpakTuueckas [TponomxuTh HopMUpPOBATH YmeTb paboTaTh ¢ BellecTBaMH U Ilo3HaBaTenbHBIE: YMEHHE
pabota Ne7 YMEHUS T0JIh30BaThCs Ta0IUIEH | Ja00paTOpHBIM 000PYIOBAaHUEM, HaOII01aTh, I€NIaTh BHIBOIBI.

CBolicTBa OKCHJIOB,
KHCJIOT, COJICH,
OCHOBaHUI.

«OmnpeneneHue HOHOBY.
3aKpenuTh YMEHHS COCTABIIATH
YpaBHEHUs peaklyil B
MOJIEKYJISIPHOM 1 HOHHOM BHJIE.

COCTaBIISATh OTYET O MPAKTHUECKOMN
paboTe, 3anKuChIBaTh PEaAKIINN
HMOHHOTO 0OMEHA B MOJICKYJIIPHOM H
MOHHOM BUJIC

KoMMyHuKaTHBHBIE: YMEHUE
paboTtath B mape.

YMEHHE CaMOCTOSITEIBHO paboTaTh MO
AITOPUTMY.

PeryasiTuBHbIE: TPUHUMATH YUCOHYIO
3azauy;

JIMYHOCTHBIE: OTBETCTBEHHO
OTHOCHUTBHCS K O0YUCHHIO;




66

KonTponsHas
pabota Neb6 mo
teme PacTBopenue.
PactBopsl. D /1.

ITpokonTponuposats 3YH 1o
TeMe

ITo3HaBaTenbHBIE: YMEHHUE
CaMOCTOSITENIbHO paboTaTh 1O
aJIrOpUTMY, HaBBIK CAMOIIPOBEPKH U
CaMOOIEHKH.

KomMMmyHuKaTUBHbBIE:

aJIecKBaTHO BOCIIPUHUMATh PeUb
YUUTEI,

PeryasiTuBHbIe: TPUHUMATH YUYESOHYIO
3aavy; COCTABJIATH IUIAH OTBCTA,

67 | OKucnuTenbHO- I103HaKOMUTBCS C HOBOU 3HaTh NOHATHSL: Ilo3naBaTenbHbIe:: yMeHHE paboTaTh
BOCCTaHOBUTEJIbHBI KJaccudukanuei X.p. mno OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIE | B MApe, yMEHHE CAMOCTOSITEIbHO
€ peaKltu. NPU3HAKY U3MEHEHHUS C.0. pEaKIMU; OKHCIUTEb, paboTath Mo alropuTMy, yMEHUE
AJIEMEHTOB, 00PA3yIOITUX BOCCTaHOBHUTEJIb, OKHCIICHHE, paboTath ¢ Y4COHHKOM,
pearupymolnue BeecTsa u BOCCTAQHOBJICHHE CIIPaBOYHUKAMHU, SHIUKIIOEIUIMU U
MPOTYKTHI PEAKIIUH, - C T.II. YMEHHE 000011aTh,
OKHCITUTEIHHO- KJ1accu(puuupoBaTh, AIaTh BHIBOIBI.
BOCCTAaHOBUTEIbHBIMU PEAKIHSIMHU KoMMmyHukaTuBHbIE
(OBP). Hayuutbcs ypaBHUBAThH IUTAHUPOBATh yueOHOE
samucu OBP metonom COTPYIHHUYECTBO; BJIAJIETh PEUbIO;
AIIEKTPOHHOTO OaslaHca. PeryasiTuBHbIE: TPUHUMATH YUCOHYIO
3aauy;
JINYHOCTHBIE: OTBETCTBEHHO
OTHOCHUTBHCSI K 00YUCHHIO;
68 | Urorosoe IIpoxoHTpOIMPOBATH U YwMers npumenats 3YH Ilo3HaBaTenbHBIE: YMEHHE

TECTUPOBAHUE 3a
Kypc 8 kiacca.

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

CaMOCTOSITENIbHO paboTaTh 1O
aJIrOPUTMY, HaBBIK CAMOIIPOBEPKH U
CaMOOIEHKH.

KomMMmyHMKaTHUBHbBIE:

aJIeKBaTHO BOCIIPUHUMATh PeUb
YUUTEI,

PeryasiTuBHbIe: IPUHUMAThH YUEOHYIO
3aavy; COCTABJIATH IUIAH OTBCTA,




9 kiaacc

IIpunoxenne 2

Tema u THII ypoka

/3

Ilnanupyemble pe3yJibTaThl

IIpeamerHbIe

MetanpeamerHsie Y'Y /1

JInyHOCTHBIE
YV

BBenenune. O0mas XapakTepuCcTUKA XMMUYECKHUX 3JIEMEHTOB U XUMUYeCKUX peakuuii. [lepuoanyecknii 3aKoH U epuoguy

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

€CKas cucremMa

1. | XapakTepHuCcTUKaxuMH4ECK Hayuamcs: xapakTepu3oBarth PeryasiTuBHbIE: CTAaBAT yueOHBIC ®opMHUpYIOT
Oro 3JIEMEHTA Ha XUMUYECKHE IEMEHTHI 1-3 —T0 3a/1a4M Ha OCHOBE COOTHECEHUS TOTO, OTBETCTBEHHOE
OCHOBAHUU €T0 MOJOKEHUS nepuoza 1o ux nojoxenuto [ICXO YTO YK€ U3BECTHO U YCBOEHO yYalllUMCsl, | OTHOLIEHHUE K
B [lepnoanueckoii cucreme J.1. Menneneena. H TOT0, YTO €I HEM3BECTHO YUYEHHIO
. 1. MenneneeBa Honyuyam eo3moorcnocmo nayuumsca: | Ilo3HaBaTeIbHbIE:CAMOCTOSATEIBHO
OTMCHIBATh U3yUYEHHBIE OOBEKTHI KAK | BBIACNAIOT U (POPMYIUPYIOT
CHUCTEMBI, MPUMEHSIS JTOTUKY MMO3HABATENIbHYIO 1IEJIb
CHUCTEMHOI'0 aHaJIu3a KommyHukaTuBHbIe: popMyIUpYIOT
COOCTBEHHOE MHEHHE M MO3ULIHIO,
3a/1a10T BOIPOCHI, CTOSAT MOHATHBIE JUIS
MapTHEpa MOHATHUS
2. | CBolicTBa OKCHIOB, KHUCIIOT, Hayuamcs: na3zpiBath 001IH€ PeryasiTuBHBI€: CTaBAT yUeOHYIO [IposiBisitoT
OCHOBAaHMUH U COJIEN B CBETE XUMUYECKHUE CBOWCTBA KUCIOTHBIX, 3a7a4y, OIPEACISAIOT YCTOMYMBBIN
TEOPUH OCHOBHBIX OKCHJIOB, KUCJIOT, [IOCJIEI0BATEIBHOCTh TPOMEKY TOUHBIX y4ueOHO —
JIEKTPOJIUTUYECKON OCHOBaHU# U conel ¢ no3unuu TOJI; | meneit ¢ yueroMm KOHKpETHOTO ITI0O3HABATEIJIbHBIN
JUCCOIMAIMU U OKUCIICHUS- IIPUBOJANTH PUMEPHI pEaKIUH, pe3yabpTaTa, COCTABIISAIOT IUIAH U MHTEPEC K HOBBIM
BOCCTaHOBJICHUS HOJTBEPXKJAIOLINX XUMHUECKHE QJITOPUTM JIEHCTBUMN criocobam
CBOMCTBA: OKCHJIOB, KMCJIOT, Ilo3naBaTenbHbIE: peuieHus 3aaa4y
OCHOBaHMM, COJIEH; ONPENEIIATh CaMOCTOSITEIILHO BBIACISIOT
BEIIECTBO — OKUCIIUTENb U BEIIECTBO — | (DOPMYIHPYIOT MO3HABATEIBHYIO LIETb,
BoccTaHoButenb B OBP; UCTIOJIB3Ys O0IIMEe IPUEMBbI PELICHUS
Tonyuam 6o3modrcnocmv nayuumoca: | 3a1a4
IPOTHO3MPOBATH CIIOCOOHOCTh KoMmyHHnKaTuBHbBIE:
BEIIIECTBA MPOSBIISITH OKUCIUTENIbHBIE | KOHTpOJIb M OlIEHKa IeMCTBUI mapTHEpa
WJIM BOCCTAHOBUTEIIbHBIE CBOMCTBA C
Y4YETOM CTEIEHEW OKHUCIICHUS
JIEMEHTOB, BXOJSIIUX B €M0 COCTAB
3. | AmdoTepHbBIe OKCUIBI U Hayuamcs: xapakrepu3oBarthb PeryasitTuBHble: [IposiasiroT
TUAPOKCH/IBI XUMHUYECKHE CBONCTBA aM(POTEPHBIX [TpuHUMAIOT U COXPAHSIOT YUEOHYIO I00posKenaTeNbH

OKCHJIOB ¥ THJIPOKCHJIOB,

3aaa4y, YUYUTBIBAIOT BEIACIICHHBIC

OCTBh,0T3bIBUHNBOC




HCIIOJIB30BATh IIPU XapaKTEPUCTUKE YYUTEJIEM OPUEHTUPBI ACHUCTBUSA B HOBOM | Th, KaK
BEIIECTB MOHATHE «aM(OTEPHOCTDHY, y4ueOHOM MaTepHalie B COTpYJHHUYECTBE C | TOHUMAaHUE
IMPOBOAUWTL OIIBITHI, TOATBCPIKAAOIIHNEC | YUUTCIICM YYBCTB
XuMH4ueckue cBoiictBa amporepubix | I[lo3HaBaTe/ibHBIE: OPYTUXJIIONEN U
OKCHUJIIOB U THAPOKCHUIOB; CraBaT 1 GOpMyIHPYIOT IPOOIEMY COIIEpEKUBAHNE
Hozzyltam BO3MOIHCHOCNb HAYUYUMbCHL: YPOKa, CaMOCTOATEIIBHO CO3aal0T UM
0CO3HaBaTh 3HAUCHUC TCOPCTUUCCKUX AJIITOPUTM ACATCIILHOCTHU IIPU PCUHICHUN
3HAHUU JJIS1 TPAKTUYECKOU poOIeMbI
JIeSATETbHOCTH YeIOBEKa KomMmyHukaTuBHbIe:
[IposBNISAIOT aKTUBHOCTH BO
B3aHMOIIeI>'ICTBPIH AJI pCHICHU A
MO3HABATENbHBIX U KOMMYHHUKATUBHBIX
3a/1a4(3a/1at0T BOMPOCHL, (HOPMYITHPYIOT
CBOM 3aTpyAHEHUS, IpeIaraloT IOMOIIb
B COTPYIHUYECTBE)
[Tepnoanueckuit Hayuamcs: onuceiBaTh 1 PeryasitTuBHble: OnpenensroT
3aKkoH U lleproguyeckas XapakTepu3oBaTh Tabauunyto Gopmy | [Imanupyror cBou AeHCTBUS B CBOIO JIMYHYIO
cucTeMa I[ICXD JI.1. Mennaeneena; nenaThb COOTBETCTBHUH C IIOCTABJICHHOM 3a7aueii | IMO3HUIIMIO,
. 1. Menneneena B cBeTe YMO3aKJIIOUEHHS O XapaKTepe U YCJIOBUSIMU €€ pean3aiiuu aJICKBATHYIO
Y4€HHUS O CTPOCHUHU aTOMa M3MEHEHUS CBOMCTB XUMHUYECKHUX g depeHIpoB
AJIEMEHTOB C YBEIIMYEHUEM 3aPsI0B Ilo3naBaTebHBIE: CTABAT aHHYIO
ATOMHBIX fJIEP. 1 GOPMYJIUPYIOT LEIH U TPOOIIEMbI CaMOOIICHKY

Tlonyuam 603MOHCHOCIIb HAYHUMBCAL:
IIPUMEHATH 3HAHUA O
3aKOHOMEPHOCTAX NEPUOIUYECKON
CUCTEMBI XUMHUYECKUX DJIEMEHTOB JIs
0OBSICHEHUS U TIPEIBU/ICHUS CBOMCTB
KOHKPETHBIX BEIIECTB

YpOKa; OCO3HaHHO U MPOU3BOJIBHO
CTPOAT B YCTHOM M MUCHbMEHHOM hopme

KommyHnkaTuBHbIC:
Bnanenne MOHOJIOTHYECKOU U
JMAJIOTHIECKON hopMamMu peuun

CBOHMX YCIICXOB B
yuebe

XuMu4deckas
OpraHu3alus KUBOU U
HEXUBOU IIPUPOLBI

Hayyamcs: xapakrepus3oBaTh
XHUMHYSCKHI COCTaB JKHUBOM KJIETKU,
COCTaB Si7Jpa, MAHTUU 3€MHOU KOPBI;
Hozzyltam BO3MOIHCHOCNb HAYUYUMbCAL!
OOBSICHATH MUP C TOUKH 3PCHUS
XUMHH

PeryasTuBHbIe: paboTaTh 1O IUIAHY,
UCIIOJIB3YS CHEIHAIbHO MOA00paHHbIE
CpPEACTBA. YMEHUE OLICHUTH CTEIICHb
ycIexa Wi Heycrnexa CBOen
JESTEIbHOCTH

Ilo3naBaTenbHbIE: aHATU3UPOBATH,
CpaBHUBATh U 0000IATH U3YUCHHBIE
noHsTHs. CTPOUTH JIOTHYECKOE
paccyxaeHHe, BKIIIOYasi yCTaHOBJICHUE

®opMupoBaHue
OTBETCTBEHHOTO
OTHOLUEHUS K
YYEHHIO




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

KommyHunkaTuBHbIC:

OTtcrauBaTh CBOIO TOUKY 3pEHMS,
IIPUBOAUTH ApIyMEHTBHI, OATBEPXKAas UX
dakramu

Knaccudukanus Hayuamcs: yctaHaBnuBathb PeryasiTuBHbIE: Omnpenenstor
XUMHUYECKHX PeaKIuil mo PUHA/IICKHOCTh XUMHUECKOM Br1Buraror Bepcun penieHus BHYTPEHHIOIO
Pa3IUYHBIM OCHOBaHUSIM peaKuu K onpeAeaEHHOMY THITY TI0 po0OJIeMbl, 0CO3HABaTh KOHEYHBIH MO3ULIIO
OJTHOMY M3 KJIAaCCH(PUKAIIMOHHBIX pe3yabTar o0yyaromuxcs
MPU3HAKOB: 1) MO YMCITy U COCTaBY Ha YPOBHE
MCXOJHBIX BEIIECTB U MPOITYKTOB Ilo3naBartenbHbIE: M10JIO’KUTEIBHOIO
peaxkiuu (peakuu COeJUHEeHMS, Br16upatoT OCHOBaHUS U KPUTEPUH 711 | OTHOLICHUS K
pasioKeHus, 3aMelIeHUs M 00MeHa); | Kiaccuukanum 00pa3oBaTeNbHO
2) 1o BbIACNICHHIO WK nioruioneHuto | [Ipeobpa3oBsiBaTh HHGOPMAIIHIO U3 My TIpoleccy,
TEIUIOTHI (PEaKLMU 3K30TEPMUYECKHE | OJHOTO BUJA B JPYTOM U BBIOMPATH U1 | TOHUMAIOT
U DHJIOTEPMUYECKHUEC); ce0s ynooHyro ¢popmy dukcanuu HEO0OXOAMMOCTh
3) 10 U3MEHEHUIO CTENEHEN NpeCTaBIeHNUs HHPOPMALIUU Y4EHHUS
OKHCJICHUS XMMHUYECKHUX 3JIEMEHTOB
(peakiuy OKUCIUTELHO- KommyHukaTuBHbIE:
BOCCTAaHOBUTEIBHBIC); OTtcrauBath CBOIO TOUKY 3PEHHS,
4) mo oOpaTUMOCTH mporLecca MIPUBOUTH APTYMEHTBI, TOITBEPKIast UX
(peakiuu oOpaTUMbIE U (dakTamu. PaznuyaTh B yCTHOU peun
HeoOpaTHMBIE); MHEHHE, J1I0Ka3aTeNbCTBA, TUIIOTE3bI,
THonyuam 603moxcHOCMb HAYUULCA: TeopUu
COCTaBJIATH MOJIEKYJISIPHBIE U TTOJIHBIC
MOHHBIE YPaBHEHHUS 110 COKPALIEHHBIM
MOHHBIM YPaBHEHUSIM.
[TonsiTue o ckopoctu Hayuamcs: na3pBaTh (GaKTOPHI, PeryasiTuBHbIE: [IposBrsitoT
XUMUYECKON pEeaKuu BJIMSIONINE HA CKOPOCTh XUMHUECKOH | CaMOCTOSITETbHO OOHAPYKUBAIOT U YCTOMYMBBIN
pEeaKIMK U OOBIICHATH UX BIMSHUE HA | (GOPMYJIHUPYIOT IPOOIeMy. y4eOHO —
CKOPOCTb XUMHUYECKOW PEaKLUu; [03HABATEJIbHBIN
Ha3bIBaTh (PAKTOPHI, BIUSIOLIUE HA Ilo3HaBaTenbHbIE: MHTEpPEC K HOBBIM
CMeIlEHHE XMMUYECKOTO paBHOBECHUS. | BBISABIAIOT IPUYMHBI U CIICACTBUS o0IIM
siBjieHU. CTPOSIT JIOTUYECKHUE crioco0am

Hozzyttam BO3MOHCHOCMb

PACCYKACHUS, YCTAaHABJIIMBAKOT

penieHus 3aiaqy




Hay4umscsi: IPOTHO3UPOBATH
pe3yIbTaThl BO3ACHCTBUS pa3IMUHbIX
(bakTOpOB Ha U3MEHEHHE CKOPOCTH
XUMHYECKOU PEaKIuu;
IMPOTrHO3HUPOBATH PC3YJILTATHI
BO3/IEHUCTBUS pa3IMUHbIX (DAaKTOPOB Ha
CMCHICHUC XUMHUYCCKOI'0 paBHOBCCHUS

MNPUYIUHHO — CJICACTBCHHBIC CBA3U

KomMMyHuKkaTUBHbBIE:

VY4UUTHIBAIOT pa3Hble MHEHUS U
CTPCMSTCA K KOOpAUHALIUHA PA3JIMIHBIX
MO3UIMI B COTPYIHUYECTBE,
bopMyIIUPYIOT COOCTBEHHOE MHEHHE U
MO3UIIIO

8. | Karanuzaropsl Hayuamcsa: ucnonp30BaTh Ipu PeryasituBHbIe: YcBoeHue
XapaKTEPUCTHUKE MPEBPAICHAN VY4YUTBIBAIOT IPABWIO B INIAHUPOBAHUU U | IPABUII
BELIECTB MTOHATHUS «KAaTaJIu3aTop», KOHTpOJIE criocoba perieHus, UHAUBUAYAIbHOT
«UHTHOUTODP», «AHTUOKCHJIAHTBDY, OCYUIECTBIISAIOT MOIIArOBBI KOHTPOJIb 0 1 0e30MacHOro
IIPOBOANTD HECIIOKHBIE XUMUUECKHE noseaeHus BUC,
OIBITHI U HAOIIOIEHUS 3a ITo3naBartenbHbIe: YTOXKarIMX
W3MEHEHUSIMU CBOMCTB CBOMCTB CaMOCTOATENBHO CO3/1al0T AJITOPUTM KHU3HU U
BEUICCTB B IIPOLIECCE TPEBPALCHUM, JESITeIbHOCTUT MPU PEIICHUH NIPO0JIEM | 3[0POBBIO JIIOJEH
cobmonats npasuna Th u OT. pa3IM4YHOro Xapakrepa
Ilonyuam eo3mooicnocmo Hayuumocs: | KoMMyHUKaTUBHBIE:
rpaMoTHO oOpamarbes ¢ BemecTBaMu | JloroBapuBaroTCsi 0 COBMECTHOM
B IIOBCECIHEBHOM JKU3HU NESTeIbHOCTH, IPUXOJAT K 00IEeMY
PELIEHNIO, B TOM YHUCJIE U CTOJIKHOBEHHIO
UHTEPECOB
9. | O6o0mmenue u Hayuamcs: 006001marh 3HaHUS U PeryasiTuBHbI€:
CUCTEMATH3aLMs 3HAHUN 110 NPEICTaBIATh UX CXEM, TaOJHLL, BHocsT HE00X01MMBbIE KOPPEKTHUBEI B
Teme «BBenenue» Mpe3eHTalNI JEWCTBUE TMOCIIE €ro 3aBEPILICHUS HA
OCHOBE €T0 U y4eTa Xapakrepa
CIETaHHBIX OITHOOK
Ilo3naBaTenbHbBIE:
CrposT peueBoe BbICKa3bIBAHHUE B
YCTHOU ¥ MUCbMEHHOU dopme
KomMMykaTuBHBIE: KOHTPOJIUPYIOT
JEWCTBUS MApTHEPA
10. | KonTpoanHas pa6oraNel Hayuamcsa: npuMeHATh NOJIy4eHHbIE | PeryJsiTUBHbIE: OCYLIECTBIISAIOT BeIpaxaror
o reMe «Bsenenue» 3HaHUS U CHOPMHUPOBAHHBIE YMEHUS MOIIArOBBI M UTOTOBBIA KOHTPOJIb 110 aZIeKBaTHOE
JUISL pelIeHus1 yueOHBIX 3a/1a4 pe3ynbTary IIOHMMAaHHE
ITo3naBartenbHbIE: IIPUYMH ycIiexa u
CTpPOSIT p€4€BOE BBICKA3bIBAHUE B YCTHOM | HEyclexa




U MUCbMEHHOH popme y4eOHOM
KoMMmykaTHBHBIE: YUUTBIBAIOT Pa3HbIE | IEATEIBHOCTH
MHEHHUSI U CTPEMATHCS K KOOPIMHALIUU
pa3JIMYHBIX TO3ULIHNA B COTPKYAHUYECTBE

Tema 1. MeTanabi(184.)

11. | Ilonoxenue Hayuamcs: xapakTepu3oBaTh PeryasituBHbIe: OnpenensroT
3JIEMEHTOB-METAJIOB B METaJUIBI 110 MX ITOJIOKEHUIO B [IpyHUMAIOT U COXPaHSIOT YUEOHYIO 3aJ]auy, | CBOIO JIMUHYIO
[Iepuonnueckon cucreme IICXD JI.1.Menpaeneena, IJIAHUPYIOT CBOM JEHUCTBUSA B COOTBETCTBUM | IO3ULHIO,

. 1. Menneneesa u OIMCBIBATH CTPOEHUE (PU3MUYECKUE | C TIOCTABICHHOH 3a/1a4eil U YCIOBUSIMH €€ aJICKBATHYIO
0COOEHHOCTH CTPOSHUS UX CBOMCTBa METAJIJIOB, OOBSICHATH peanu3ainuu muddepeHnnpon
atomoB. Dusznueckue 3aBUCUMOCTD CBOMCTB METAJIJIOB Ilo3naBaTe/nbHbIE: aHHYIO0
CBOICTBa METAJLJIOB. oT ux nosioxenus [ ICXD Hcnonb3ytoT 3HaKOBO — CUMBOJIMYECKHUE CaMOOIICHKY
Crnnasel JA.1.Menpneneesa; cpeacTBa CBOHUX YCIIEXOB B
Ionyuam 6o3modncrocmo KommykaTuBHbIE: yuebe
HAay4umcs: NIPOrHO3UPOBATh ApryMEeHTHPYIOT CBOIO MO3UIUIO U
CBOMCTBA HEU3YUYEHHBIX KOOPIMHUPYIOT €€ C O3ULUU TaPTHEPOB B
AJIEMEHTOB M UX COCIMHEHUI Ha COTPYAHUYECTBE
OCHOBE 3HAaHHUU O NEPHUOJUYECKOM
3aKOHE.
12. | Xumuueckue cBONCTBA Hayuamca: onuceiBath cBOMCTBa | PeryasiTuBHbIE: ®opMUpyIOT
METAJJIOB BELIECTB Ha OCHOBE HaOmoeHuil | [locranoBka yueOHOI 3a/1a4i HA OCHOBE YMEHUS

3a UX MpPEBpaIICHUSIMU, COOTHECEHHUSI TOT'0, YTO U3BECTHO U YCBOEHO | HUCIIOJIb30BATh
JEMOHCTPUPYEMBIMU YUUTETIEM, , 1 TOTO, 4TO €I1Ie HEU3BECTHO 3HaHUS B OBITY
uccienoBarb cBoiicTBa BeniecTB B | [lo3HaBaTe/IbHbBIE:
X0/J1€ BBITIOJIHEHHS JIa0OpaTopHOro | BeiaBukeHue rumores, ux 000CHOBaHUE,
OTBITA, JEJIaTh BHIBOJBI O JI0Ka3aTeJIbCTBO
3aKOHOMEPHOCTSIX CBOMCTB
METaJUIOB B nepuoax u rpymnmnax. | KomMmykaTtuBHbIe:
Ilonyuwam 6o3modicHocmo Y4aBCTBYIOT B KOJJIEKTUBHOM OOCYXJICHUU
HAay4umvcs: IPOrHO3UPOBATh npoGyieM, TMPOSIBISIIOT  aKTUBHOCTH  BO
XHUMHYECKUE CBOUCTBA B3alMOJeHCTBUU s pelieHust
HEU3YUYEHHBIX 3JIEMEHTOB U UX KOMMYHHUKaTUBHBIX W  ITO3HABATEJIbHBIX
COeIUHEHUU Ha OCHOBE 3HAHUU O 3a1a4
NIEPUOINYECKOM 3aKOHE.

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

O0mme
CITOCOOBI UX

peaKL{I/Iﬁ , JJCKAIIUX B OCHOBC
MOJIY4YCHHUA MCTAJIJIOB.

Y4YUTHIBAIOT IPABUIIO B MJIAHUPOBAHUU U
KOHTpOJIE crioco0a IenCTBUs

POCCHICKYO
HayKy




MOJIyUCHUA

Lonyuyam 603modrcHocmo
Hay4umscs: IPABOIUTH IPUMEPBI
YPaBHEHUU PEaKLUM, JICKAIUX B
OCHOBE ITPOMBIIIUIEHHBIX CIIOCOO0B
MIOJIyYEHUS 4yT'yHa U CTAJIU.

Ilo3HaBaTebHBbIE:

Hcnonp3ytoT monck HeoOX0IMMOMn
MH(OPMALIUH /TS BHIIOJTHEHUS Y4eOHBIX
3aJIaHAH C UCTIOJIB30BAHUEM YUEOHOM
JTUTEPATyPBI

KommykaTuBHbIe:

VYYUTBIBIOT pa3Hble MHEHUS U CTPEMSTHCS K
KOOPJAMHAIINY PA3JIMYHBIX ITO3HUIINI B
COTPYAHUYECTBE

14. | Pemenue pacyeTHbIX 3a/1a4 Hayuamcs: pemates pacueTHbIE PeryasitTuBHble: OBnanenue
C MIOHATUEM MaAcco8as 00 3a/1a4M 110 YpaBHEHUSAM O1ueHrBAaIOT TPABUIBHOCTD BBIMIOJTHEHUS HaBBIKaAMU JJIs
8b1X00a NPOOYKMa XUMHYECKUX PEaKIUH, JIEWCTBUS HA YPOBHE aJICKBATHOM MPAKTUYECKOM
IIPOTEKAIOIIUX C yYACTUEM PETPOCIIEKMBHOM OLIEHKU JESTEIHOCTH
METaJUIOB U UX COECIMHEHUM. Ilo3naBaTenbHbIE:
Lonyuyam 6o3moorcnocme Bribupator Hanbosnee s3¢hhekTuBHbIC
Hay4umscs.: penarb CHOCOOBI pelIeH s 3a/1a4, KOHTPOJIUPYIOT U
OJINMITHA/IHBIE 33/1a4H. OLIEHHBAIOT MIPOLIECCUU PE3YIbTAT
JesITeIbHOCTH
KomMmykaTuBHbIE:
KonTponupytot neiicTBus naptHepa
15. | Ilonsarue o Koppo3uu Hayuamcs: ucnionp30BaTh pu PeryasiTuBHbI€: Ymenue
METaJJIOB XapaKTePUCTHKE METAJUIOB U UX Pa3znuyaroT cioco0 u pe3ynbTar AecTBUs UHTETPUPOBATH
coeuHeHu noHATus «kopposusa | [lo3naBatenbHbIe: II0JTyYEHHBIE
METAIJIOBY, «XUMHUYECKast BrnageroT o6muM nmpreMoM pelieHus 3a1ad | 3HaHUS B
KOppo3us», «3nekrpoxumudeckas | KommykaTuBHble: IIPAKTUYECKHUX
KOPPO3Us», HAXOIUTh CIIOCOOBI JloroBapuBaroTcs 0 COBMECTHOM YCIIOBUAX
3alUThl METAJJIOB OT KOPPO3HH. JESITeTbHOCTM, MPUXOJAT K 00IIeMy
THonyuam eo3moocnocmo PEILICHUIO
Hayuumscsi | IPUMEHSITH 3HAHUS O
KOPPO3UH B JKU3HH.
16. | llleno4ynsle METAIIBL: Hayuamwcsa: naBatb PeryasituBHbIe: Passurue
oOmrast XxapakTeprucTuKa XapaKTePUCTHUKY IIEIOYHBIM [1nanupyroT cBOU AEMCTBUS B CBSI3U C OCO3HAHHOTO,
METaJulaM MO UX MOJKEHUIO B MOCTaBJICHHOM 3a7jaueil U yCIOBUSIMU €€ YBaXXUTEJIBHOTO
I[ICXD JI.1.Mennaeneera, peleHus u
UCCIIeI0BaTh CBOMCTBA 11enouHblX | [lo3HaBaTenbHbIE: I00posKenaTeNbH

MCTAJIJIOB — KaK IMPOCTBIX
BCIICCTB.

CraBaT ¥ GOpMYITUPYIOT LETH U TTPOOTIEMBI
ypoka

Or'o OTHOUIICHUS K
Jpyromy




Ilonyuam 6o3modicHocmo KomMmykaTuBHbIE: yenoBeKy. Ero
Hay4umscsi: TPaMOTHO AJIeKBaTHO MCIIOJIb3YIOT PEUYEBbIE CPEJCTBA | MHEHHUIO,
o0pamarbes ¢ BEECTBAMU B s 3QPEKTUBHOTO PEIICHUS CIIOCOOHOCTH
MOBCE/IHEBHOM JKHU3HH. KOMMYHHKATHUBHBIX 3a7a4 BECTH JIUAJIOT C
JIPYTHMHA
JIOJIbMU
17. | CoenuHEeHHS MIETOYHBIX Hayuamcsa: xapakrepru3oBaTh PeryasiTuBHbI€:
METaJlJIOB buznyecKkue 1 XUMHYECKHE Y4YUTHIBAIOT IPABUIIO B IJIAHUPOBAHUU U
CBOWCTBA OKCUOB U THAPOKCUJIOB | KOHTPOJIE CII0c00a pelieHus
HIEJIOYHBIX METALIOB, cOCTaBIATh | [lo3HaBaTe/bHbBIE:
XUMUYECKHUE YPaBHEHUS, Hcnonb3yloT HOMCK HE0OX0IMMON
XapaKTepU3yIolIe CBONCTBA nH($OpMaLUU AJIs BBIOTHEHHS Y4eOHbIX
HIEJIOYHBIX METAJIOB, PEIIATh 3aJJaHU C UCIIOJIB30BaHUEM YUeOHOU
«IIETIOYKWY MPEeBPALLCHUH. JUTPATYPHI
Ilonyuyam 6o3moorcnocmeo KommykaTuBHbIe:
Hay4umscs. COCTABIIATH VY4YUTHIBAIOT pa3HbIe MHEHHS U CTPEMSITCS K
«IIETIOYK» MPEBPAICHUI. KOOPAMHALIMY PA3JIMYHBIX MMO3UIINI B
COTPYJIHUYECTBE
18. | IlenoyHo3emenbHbIE Hayuamwvcsa: naBartb PeryasituBHbIe: Passurue
MeTaJlIbl: 001mas XapaKTePUCTUKY [1nanupyroT cBOU AEMCTBUS B CBSI3U C OCO3HaHHOTO,
XapaKTEePUCTHKA HIEJIOYHO3EMETBbHBIM METaJJIaM I0 | MOCTaBJICHHOM 3a/laueil U YCIOBUSMH €€ YBaXXUTEJIBHOTO
ux nospkeHuto B [ICXD peleHus u
AN .Menneneesa, ITo3HaBaTe/bHBIE: N00pOXKeNaTebH
XapaKTepu30BaTh cOCTaB aTOMOB, | CTaBAT U GOPMYIUPYIOT LEJIU U POOJIEMBbl | OTO OTHOILIEHHUS K
UCCJIEIOBATh CBOMCTBA ILEJIOYHBIX | ypOKa JIpyromy
METaJIJIOB — KaK MPOCTHIX KommykaTuBHbIe: yenoBeky. Ero
BELIECTB. AJIEKBAaTHO MCIIONB3YIOT PEYEBBIE CPEACTBA MHEHHUIO,
Tonyuam 6o3moocHocmy 1uts1 9 HEKTUBHOTO PEIICHUS CIocoOHOCTH
Hay4umscsi: TPaMOTHO KOMMYHHMKAaTHBHBIX 3a7a4 BECTH JIUAJIOT C
oOpallaThcs ¢ BEIIeCTBaMHU B JIpYTUMH
IIOBCEIHEBHOM JKHU3HU JOJIbMU
19. | Coenunenus Hayuamcs: xapakTepu3oBaTh PeryasitTuBHble:
LIEJI0YHO3EMEBHBIX duznyecKrue 1 XUMHYECKHE Y4YuTHIBaIOT MPaBUJIO B INIAHUPOBAHUU U
MeTaJlJIoB CBOICTBa OKCHUJOB U THAPOKCHIOB | KOHTPOJIE CIIOCO0a perieHUs

11€JI0YHO3EMENBHBIX METAIIIOB,
COCTaBJIATh XUMUYECKUE
YPaBHEHHUs], XapaKTEPU3YIOIIHE

ITo3naBartenbHbIE:
Hcnonp3ytoT monck Heo0X0IMMOMn
MHGOPMALIMKU /17151 BHIOJTHEHUS Y4eOHBIX




CBOMCTBA LIEJIOYHBIX METAILIOB,
pelaTh «UENOYKI»
[IPEBPALLICHUMN.

Tlonyuam eo3moorcnocmo
Hay4umvca. COCTABIIATH
«ILETOYKU» MPEBPALECHUI

3aJJaHu¥ C UCIIOJIb30BAHUEM yUeOHOU
JIUTPATYPBI

KommykaTuBHbIE:

VYUuTHIBAIOT pa3Hble MHEHUS U CTPEMSATCS K
KOOPJAMHALIMY PA3JIMYHBIX MO3UIINI B
COTPYIHUYECTBE

20. | AnroMUHMN — IepexOoaHbIN Hayuamwcsa: naBatb PeryasituBHbIe: ®opMUpyYIOT
sneMeHT. duznueckue u XapaKTEPUCTUKY ATIOMUHHS TI0 [InanupyroT CBOM NEUCTBUSA C MMOCTABICHHON | MHTEPEC K
XUMHYECKHUE CBOMCTBA ero nospkenuto B [ICXD 3a7a4eil U yCIOBUSIMU €€ PELICHUS, KOHKPETHOMY
amtomuHus. [lonyuenne n JA.1.Menneneena, OLICHUBAIOT MPABWJIBHOCTh BBIITOJIHEHUS XUMUYECKOMY
MIPUMEHEHNE ATIOMUHUS XapaKTepU30BaTh COCTaB aTOMa, JecTBUS AJIEMEHTY

XapaKTepu30BaTh PU3NYECKUE U Ilo3naBartenbHbIE:

XMMHYECKHE CBOMCTBA alfOMUHUSA, | CaMOCTOSITENIBHO BBIIEISAIOT U

OOBSACHATH 3aBUCUMOCTb CBOMCTB | (DOPMYIHPYIOT MIO3HABATEIbHYIO LIETTb,
AIFOMHUHMS OT €T0 MOJIOKEHHS B UCTIOJB3YIOT OOIIKE PUEMBI PEIICHUS
I[ICXD JI.1.Mennaeneera, 3a7a4

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 C BEIECTBAMHU B MO3UIIMIO TApTHEpa B OOLICHUN H
IIOBCEIHEBHOM XKU3HU B3alMOJICHCTBUU

21. | CoenuHeHUs aTIOMUHUS — Hayuamcs: XapakTepu3oBaTh PeryasituBHbIe: ®opMHUpYIOT
OKCHUJ ¥ THIPOKCHUJ, UX buznyecKkue 1 XUMHYECKHE Y4YuTHIBaOT MPaBUJIO B INIAHUPOBAHUU U YMEHHE
aM(OTEpHBINA XapakTep. CBOICTBa OKCHJA U TUAPOKCUAA KOHTpOJIE CII0co0a penieHus UHTETPUPOBATh

AITIOMUHHUS, COCTABIATh Ilo3naBaTenbHbIE: MTOJTyYEHHBIE
XUMHUYECKHE YPABHEHHUS, Hcnonb3yloT HOMCK HEOOX0IMMON 3HAHUS B
XapaKTEepHU3yIOLe CBONCTBA nH($OpMalKU AJIs BBIIOJHEHHS Y4eOHBIX MPKTUYECKYIO
AIIOMHUHMS, PEIIATh «LIEMOYKI) 3aJJaHU C UCIIOJIb30BaHUEM Y4eOHOU KU3Hb
MPEBPAILICHUIA. JIUTPATYPhI
Hlonyuyam 6o3moorcnocmeo KommykaTuBHbIe:
HAay4umvcs. COCTABIATH KoHTtponupytot aeiicTBue naptHepa
«UEMOYKN» MPEeBPaIICHUN

22. | IlpakTH4yeckas pabora Hayuamcs: obpamatbest ¢ PerynsiTuBHbIe: Pa3Butne

Nel nabopaTopHbIM 00opynoBaHueM U | OCyIIECTBISIOT MOIIArOBbI KOHTPOJIb 110 KOMMYHUKaTUBH

Ocyl1ecTBiIeHUE HETTOYKH
XUMUYECKUX IIPEBPALLCHUN

HarpeBaTelbHBIMU MpUbopamMu B
COOTBETCTBUU C IPABUIAMHU

pe3ynbTary

Oro KOMIIOHEHTA
B OOLI[EHUU U




TEXHHUKHU 0€30MacHOCTH,
OIMCHIBATh XMMUYECKUI
HKCIIEPUMEHT C MTOMOILBIO SI3bIKA
XHMMMH, JIeJIaTh BHIBOBI 110
pe3yiabTaTam 3KCIIEPUMEHTA.
THonyuam eo3moocnocmo
HAayuumcs: 0OCO3HABaTh
HEOOXOIMMOCTb COOJIIOEHUS
npaBwiTh u OT s coxpanenus
3JI0POBbS OKPYIKAIOIINX.

ITo3HaBaTe/bHBIE:

BrnazgeroT o61muM nprueMoM penieHus 3aaa4
KomMmykaTuBHbIE:

VY4YUTHIBAIOT pa3Hble MHEHHS U CTPEMSTCS K
KOOpAUHAIUU Pa3JIMYHBIX H03HL[I/II>'I B
COTPYJIHUYECTBE

COTPYAHUYECTBE
CO CBEPCTHUKAMHU
U yUYUTEISIMU

23. | XKene3o — 31eMeHT Hayuamvcs: naBatb PeryasituBHble: DopMHUpYIOT
VIlIrpynmnsr mo6ouHo# XapaKTEPUCTHUKY KeJie3a 10 €ro [InaHupyroT CBOM NEUCTBUSA C MMOCTABICHHOM | MHTEPEC K
noArpymnnsl. PU3nyecKue u noypkenuto B [ICXD 3a7a4eil U yCIOBUSIMU €€ PELICHUS, KOHKPETHOMY
XUMHUYECKHUE CBOWCTBA JA.1.Menneneena, OLICHUBAIOT NPABUJIBHOCTD BBIITOJIHEHUS XUMUYECKOMY
xene3a. Haxoxnenue B XapaKTepU30BaTh COCTaB aTOMa, NeNCTBUA AIEMEHTY
MIpUPOJIE. XapaKTepu30BaTh PU3NYECKUE U Ilo3naBaTenbHbIE:

XUMUYECKHE CBOMCTBA JKele3a, CamocTosITeIbHO BBIACHSIOT U

OOBSACHATH 3aBUCUMOCTb CBOMCTB | (DOPMYJIHPYIOT IO3HABATEIbHYIO 1IETTb,
JKeJe3a OT ero MOJIOKEHUS B HCIONB3YIOT OOIINE MPUEMBI PEIICHUS
I[ICXD JI.1.Mennaeneera, 3a7a4

HCCJIeI0BaTh CBOMCTBA jKelie3a B KommykaTtuBHbIe:

X0/Jie BBINOJIHEHU JabopaTopHoro | /lomyckaioT BO3MOXKHOCTh Pa3INnYHBIX TOUEK
OMbITA, OMUCHIBATH XUMHUECKUHN 3pEHHUsI, B TOM YHUCJIE HE COBIAIAIONINUX C UX
SKCIIEPUMEHT. cobctBeHHOM. U opueHTHpYIOTCS HA
Llonyuyam 6o3moorcnocmo MO3UIUIO TApTHEPA B OOIIEHUU H
HAy4umvcs: TPaMOTHO B3aUMOJICICTBUN

o0palarscs ¢ BEMIECTBAMHU B

IIOBCEIHEBHOM KU3HU

24. | Coenunenus xenesa +2,+3 Hayuamcsa: xapakrepru3oBaTh PeryasiTuBHbI€: PazButue
MX KaYECTBEHHOE buznyecKkue 1 XUMHYECKHE Y4YuTHIBaOT MPaBUJIO B INIAHUPOBAHUU U OCO3HAHHOTO,
onpeJieTICHHUE. CBOICTBA OKCHUIOB M THAPOKCHIOB | KOHTPOJIE CIIOCO0a peIeHUs YBaKUTEIHHOTO
Ienernueckue psgsl Fe ™ JKenesa, cocTaBisATh xumuueckue | Ilo3HaBaTesbHbIE: u
u Fe ™. YpPaBHEHUS, XapaKTEPU3YIOLIHE Hcnonb3ytoT moucK HEOOXOAMMOMN N00pOXKeIaTeIbH

CBOMCTBA COCAMHEHUH XKelle3a, nH($OpMalUK AJIs BBIIOTHEHHS Y4eOHBIX Oro OTHOLIEHUS K
MPOBOJIUTH KAU€CTBEHHBIE 3aJJaHu¥ C UCIIOJIb30BAHUEM yUeOHOU Ipyromy
peaklny, MOATBEPKIAIOIINE JIUTPATypBI yenoBeky. Ero
HaJM4Ke B BOJHBIX pacTBOpax KoMmmykaTuBHbIe: MHEHHUIO,




KaTHOHOB eJie3a, peiiaTh
«IIETIOYKM TIPEBPAIICHHI.

VY4YuThIBalOT pa3Hble MHEHUS U CTPEMSITCS K
KOOPJAMHAINY PA3JIMYHBIX ITO3HUIINI B

CIIOCOOHOCTH
BECTH JIHUAJIOT C

Tonyuam éosmodicHocmo COTPYIHUYECTBE OpYTUMH
HAy4umvcs. COCTABIIATH JTOIbMU
«UEMOYKW» MPEBPALLECHUH,

COCTaBIIAITh MOJIEKYJISIPHBIE U

IIOJIHBIE NOHHBIE YPAaBHEHUS 110

COKPAILEHHBIM HOHHBIM

YPaBHEHUSIM

25. | IlpakTu4yeckas pabora Hayuamcs: obpamaTbes ¢ PeryasiTuBHble: Osnanenne
Ne2 nabopaTopHbIM 00opynoBaHueM U | OCyIIECTBISIOT MOIIArOBbI KOHTPOJIb 110 HaBbIKaAMU IS
[Tonydyenue u cBoiicTBa HarpeBaTeIbHBIMUA MPUOOPAMHU B pe3yJsibTaTy MPaAKTUYECKOU
COEIMHEHUI METaNIOB COOTBETCTBUU C NIPaBUIAMU NEeSTEIbHOCTH

TEXHUKU 0€30IIaCHOCTH, ITo3naBartenbHbIE:

OINMCHIBATh XUMUYECKUI CrposT peueBoe BbICKAa3bIBAHUE B YCTHOU U
JKCIIEPUMEHT € TIOMOIIBIO SI3bIKA MUCbMEHHOU (hopme

XUMHH, J€NATh BBIBOJIBI 110 KommykaTuBHbIe:

pe3yJIbTaTaM dKCIIEPUMEHTA. VY4YUTBIBAIOT Pa3HbIE MHEHHS U CTPEMSTCS K
Tonyuam éosmodicHocmo KOOpJMHALMK Pa3IMYHbIX NO3ULUH B
Hay4umvcs. 0CO3HaBaTh COTPYIHUYECTBE

HE0OXOIMMOCTh COOIIOCHNUS

npaBwiTh u OT nns coxpanenust

3/10pOBbsl OKPYKAIOLIHX.

26. | IlpakTH4yeckas pabora Hayuamcs: obpamarscs ¢ PeryasiTuBHble: Osnanenne
Ne3 nabopaTopHbIM 00opynoBaHueM U | OCyIIECTBISIOT MOIIArOBbI KOHTPOIb 110 HaBbIKAMU IS
Pemenue HarpeBaTelbHBIMU IPUOOpaMHU B pe3ynbTary IIPAKTUYECKOU
9KCIIEPUMEHTAIIBHBIX COOTBETCTBUU C NpaBUIAMU JESTEIbHOCTH

3a/1a4 Ha Pacrno3HaBaHUE U
MOJy4YEHUE COEIUHEHUIN
METaJIOB

TEXHUKH O€30MMacCHOCTH,
OIINChIBATH XI/IMI/I‘ICCKI/Iﬁ
AKCTIEPUMEHT C MIOMOIIIBIO S3bIKA
XUMUHU, ACJIATh BBIBOJbI I10
pe3ybTaTaM dKCIIEPUMEHTA.
Ilonyuam 603modzncHocmo
HayuumsCcs.: 0OCO3HABATh
HEOOXOIMMOCTh COOJIIOICHHS
npaBwiTh u OT nns coxpaneHust

CBOETO 30POBbsI U OKPYKAIOIIHX.

Ilo3naBaTeJbHBIE:

[TpoBoasT cpaBHEHUE U KJIACCU(DUKALIUIO 110
3aJaHHBIM KPUTEPUSIM

KomMmykaTuBHbIE:

JloroBapuBarOTCA O COBMECTHBIX IEHUCTBUSIX
B paSJII/I‘{HBIX CI/ITyaI_[I/IHX




27. | O6o01meHue 3HaHUH 110 Hayuamcsa: 06001math 3HaHUS U PeryasTuBHblIe: Bripaxator
Teme «MeTanabh» MPEJICTaBIATh UX CXeM, TaOuil, BHocsT He00X0AMMbIE KOPPEKTUBHI B aJIeKBaTHOE
Ipe3eHTALNN JEMCTBHE 11OCIIE €r0 3aBEPIICHUS HA OCHOBE | IOHMMAHHE
€ro M y4eTa XxapakTepa ClIeJIaHHbIX OIIMOOK | MPUYMH ycIexa
ITo3HaBaTe/bHBIE: U HeycIexa
CtposT peueBoe BBICKa3bIBAaHUE B YCTHOM U | y4eOHOM
MUCHMEHHOMH (hopme AEeATEIbHOCTH
KoMMykaTuBHBI€: KOHTPOJIUPYIOT
JEUCTBHUs IMapTHEpa
28. | KonTpoabHasi padora Ne2 Hayuamcs: npuMeHATH PeryasiTuBHblie: IIposBistoT
o TeMe « MeTaTb» IMMOJTYYCHHBIC 3HAHUSA U OCYH_ICCTBJI}IIOT WTOTOBBIM U ITOIIArOBBIM OTBCTCTBCHHO-
c(OpMUPOBAHHbBIE YMEHUS IS KOHTPOJIb 110 pe3yibTaTy CTh 32
peleHus yueOHbIX 3a1a4 Ilo3naBaTenbHbIE: pe3yJIbTaThI
CrtposT peueBoe BbICKa3bIBAHUE B YCTHOM U
MUCBEMEHHOU (hopme
KoMmMykaTuBHbBIe: KOHTPOJIUPYIOT
JEUCTBHUs IMapTHEpa
Tema 3. Hemerasibi(284.)
29. | Obmas xapakTepucTHKa Hayuamcs: naBate onpeneneHus PeryasituBHble: dopMupoBaHue

HEMCTAJIIIOB

MIOHATHIM
«OIIEKTPOOTPULIATEITEHOCTBY «
AJTOTPOTIHS XapaKTEePU30BaTh
HEMETAJLIBI 110 MX MOJIOKCHHUIO B
IICXD .M. Menpaeneesna,
OIHCHIBATH CTPOCHHE (DU3HUCCKHE
CBOIiCTBa HEMETAIIOB, OOBSICHITD
3aBHCHMOCTH CBOMCTB HEMETAJLIIOB
ot ux nojoxkenus [ICXD
JI.1.MeHpeneeBa;COCTaBIATh
Ha3BaHUS COCTUHEHUN
HEMETaJIOB 10 (hopMyJie u
dbopmMys 0 Ha3BaHUIO, HAYYATCS
JIaBaTh OMpEICIICHUS
«QLTOTPOIHUS», «aJUIOTPOITHBIS

MO A (DUKATTIY.

THonyuam eo3moocnocmo
Hay4umucs: IpOrHO3UPOBATh

[TnaHupyrOT cBOU ACHCTBUS B CBSI3U C

ITOCTaBJIEHHOM 3a7ja4eil U yCIOBUAMU

€€ perIeHUs

Io3HaBaTeabHbIE:

CraBar u GopMyIUPYIOT LIETH U

POOJIEMBI YpOKa

KommykaTuBHbIe:

A,Z[GKBaTHO HCIOJIB3YIOT PCUCBBLIC

cpeactBa st 3G (PEKTUBHOTO pEIICHUS

KOMMYHHKATHUBHBIX 3aJ1a4

TOTOBHOCTH U
CIOCOOHOCTH K
00y4YeHHI0 U
CaMOPAa3BUTHUIO U
camM000pa30BaHMIO Ha
OCHOBE MOTHBAIIUH K
00y4YeHHI0 U
MO3HAHUIO




CBOMCTBA HEU3YUEHHBIX
JJIEMEHTOB U X COCIUHECHUI Ha
OCHOBE 3HAaHUH O IIEPUOJUYECKOM
3aKOHE

30. | OOmue XuMHU4YeCcKue Hayuamcs: xapakTepu3oBaTh PeryasituBHble: PaszBuBator
CBOMCTBA CTPOCHHE HEMETAILJIOB, OOIITHE [TocTanoBka y4eOHOM 3a/1aun Ha OCO3HAHHOE
HEMCETAaJlJIOB. XUMHYECKUE CBOUCTBA OCHOBE€ COOTHECCHHUA TOIro, YTO OTHOIICHHUE K CBOUM
Hewmerannel B ipupoae u HEMETAJIJIOB, OMMCHIBATh O0IINE U3BECTHO U YCBOEHO , U TOTO, YTO €IlI€ | COOCTBEHHBIM
CHOCO6BI HX IIOJIYUCHUSA XHUMHYECKHUE CBOUCTBA HEU3BECTHO NNOCTYyIIKaM

HEMETAJIJIOB C TOMOMIBIO SI3bIKA Ilo3naBaTenbHbIE:
XUMHHU, COCTABJIATH YPAaBHCHUSA BLI,Z[BI/I)KGHI/IG THUITIOTE3, UX
XUMHUYECKHUX PEaKIHii, 000CHOBaHUE, 10Ka3aTEIbCTBO
XapaKTEPU3YIOIINUX XUMUIECKHUE
CBOICTBa HEMETAJIOB UX KommykaTuBHbIe:
COCIMHECHU I Y4aBCTBYIOT B KOJUIEKTUBHOM
Tonyuam 603mozncHocmo 00CyXACHUH TPOOJIEM, TPOSIBIISIOT
Hayuumucs: IpOrHO3UPOBATh AKTUBHOCTb BO B3aUMOJECHCTBUU ISl
CBOICTBa HEN3YUYECHHBIX pelIeHrs KOMMYHUKATUBHBIX U
DJIEMEHTOB U UX COGIII/IHGHI/Iﬁ Ha IIO3HABATCJIbHBIX 3a4a4
OCHOBE 3HaHUH O MEPHOINIECKOM
3aKOHE
31. | Bomopon Hayuamcs: xapakTepu3oBaTh PeryasitTuBHbIe: ®opmMupyrOT
BOJOPOJ I10 €ro MOJIOKEHUIO B Paznuuaiot crocob u pe3ynbraTt KOMMYHHKATUBHBIN
I[ICXD JI..1.Menpaeneena, JNIEUCTBUS KOMIIOHEHT B
XapakTepu3oBath crpoeHue atoMa | I[lo3HaBaTesibHBIE: OOIIeHNH U

BOJIOPO/Ia, OOBSICHATH €ro
BO3MOKHBIC CTEIIEHU OKHCIICHHS,
XapaKkTEepU30BaTh

¢u3nueckre 1 XUMHYECKUE
CBOMCTBa BOJIOPOIa, OOBICHATH
3aBHCUMOCTb CBOMCTB BOJIOPOJA
oT nonoxkenus ero B IICXD
JI.1.MeHnneneeBa, OIUCHIBAaTh
71a00paTOPHBIE M TIPOMBIIIJICHHBIE
CIIOoCcOOBI TOTYUYEHUS BOJIOPO/IA .
THonyuam eo3moocnocmo
Hayuumocs: OOBSCHSTh

BrnazgeroT o61muM nprueMom petieHus
3a1a4y

KommykaTuBHbIe:
JloroBapuBarOTCs 0 COBMECTHOM
NEeATEIBbHOCTH M0J PYKOBOJCTBOM
YUHUTESA

COTPYIHHYECTBE CO
CBEPCTHUKAMU B
npoiecce
o0pa3oBaTeNbHOI
JeATEILHOCTH




JIBOMCTBEHHOE TIOJIOKCHHE
Bojopoaa B [ICXD

AN .Menaeneesa, rpaMOTHO
oOparaThCs ¢ BENIECTBAMH B
MMOBCETHEBHOM KU3HU

32. | Bona Hayuamcs : Xxapaktepru3oBaTh PeryasitTuBHble: NmeroT nienoctHoe
CTpOEHHUE MOJIEKYJIBI BOJOPOAa, [InaHupyIOT CBOM IEUCTBUS B CBA3U C | MUPOBO33PEHHUE,
buznyeckue 1 XuMU4eCKHe MOCTABJIEHHOM 3a/1a4yeil U yCIOBUSAMU COOTBETCTBYIOIIIEE
CBOWCTBA BOJIbI, OOBSCHATD €€ pelIeHUs COBPEMEHHOMY
AQHOMAJIUU BOJIbI, CIOCOOBI Ilo3HaBaTenbHbIE: YPOBHIO Pa3BUTHUS
OYHUCTKH BOJBI, TPUMEHSATH B ObITY | CTaBAT M HOpMYyIUPYIOT LETH U HAyKH
(GUIABTPHI JUTIsI OYUCTKH BOJIBI, po0JIeMbI ypOKa
MPABUIILHO HCIIOJIH30BATh KommykaTuBHbIe:

MUHEPAJIBHYIO BOJY, BHIIOJTHATh KonTponupyroT neiictBust naptHepa
pacyeThI 110 ypaBHEHUSAM
XUMHYECKHUX PEaKIUH,
MPOTCKAOMIUX C Yy4aCTUEM BO/IbI.
Hozzyltam BO3MOIHCHOCMb
Hayyumuvcs: 0ObEKTUBHO
OIICHUBATh UH(POPMAIIUIO O
BCIIECTBAX U XUMHNYCCKUX
nporeccax, KpUTHUECKH
OTHOCHUTHCA K HCGBI[OHay‘{HOI)JI
uH(dopmaIuu, HeTOOPOCOBECTHOM
peKJiame
33. | l'amorensr: obmias Hayuamcs: xapakTepu3oBarthb PeryasitTuBHble: [IposiBasitoT
XapaKTePUCTHKA CTPOEHUE MOJIEKYJI TaJOre€HOB, [InanupyroT CBOM IEUCTBUS B CBSI3U C | SKOJIOTMUECKOE
ONHCHIBATh PUBNYECKUE U MIOCTABJIEHHOM 3a/1a4yeil U yCIOBUSAMU CO3HaHHe

XHMHYECKHE CBONCTBA raJIor¢HOB
Ha OCHOBE HAOIIOIEHUH 3a UX
MIPEBPAICHUSIMHI BO BpeMsI
JIEMOHCTPAIIMOHHBIX OIBITOB,
O0OBSICHATH 3aBUCHUMOCThH CBOMCTB
rajoreHOB UX OT IOJOKEHUS B
IICXD I.1. Meupneneena,
COCTaBIIATH (POPMYJIBI COCTMHCHHIA
TaJIOTEHOB U 10 opMyJiaM J1aBaTh

ee pereHHs
IHo3HaBaTeabHbBIC:

CraBar u GopMyIHUPYIOT LIETH U
poOJIeMbI ypoKa

KomMmykaTuBHbIE:

AJIeKBaTHO HCIIONB3YIOT pEUYEBbIC
cpeactBa ais 3 peKTUBHOTO pereHus
KOMMYHHKATHUBHBIX 3a7a4




HA3BaHUS COCTMHEHUSM TaJIOTEHOB
THonyuam eo3moocnocmo
HAy4yumuvcs: OCO3HABAThH
HEOOXOIMMOCTb COOJIIOEHNUS
IIPaBUJI SKOJIOTMYECKOMN
0€301acHOCTH MPU 0OpaIEHUH C
raJIoreHaMu

34. | CoennHEHMs raJOreHOB Hayuamcs: ycranaBnuBath CBA3b | PeryjasiTuBHbIe: Bocnuranue
MEXy CBOMCTBAMH COCIMHEHUM U | YUUTHIBAIOT MPABUJIO B TUIAHUPOBAHUU | OTBETCTBEHHOTO
UX IPUMEHEHHEM, U3y4aTh U KOHTpOJIE CrIoco0a pelieHus OTHOIICHHUS K IPUPOE
cBolicTBa coequHeHuM rajoreHoB | [lo3HaBareabHbIE:
B XOJI€ BBLIIIOJIHEHU Hcnonp3ytoT monck Heo0X0IMMOn
71a060PaTOPHBIX OIBITOB , nH(GOpPMAIIUU AJIS BHITIOTHEHHUS
THonyuam eo3moocnocmo y4eOHBIX 3aJJaHHI ¢ UCIIOJIb30BaHUEM
Hay4umscsi. UCTIONIb30BaTh y4eOHOU TUTPATYPHI
proOpeTeHHbIE KOMIIETEHINH KommykaTuBHbIe:
MIPY BBITIOJTHEHUU TPOEKTHBIX VY4YuTHIBalOT pa3Hble MHEHUS U
paboT 1Mo U3yYEHUI0 CBOMCTB U CTpEeMSATCS K KOOPAUHAIIMH Pa3INUHbIX
CHOCOOOB MOJTyYEHHS U MO3ULIMHA B COTPYIHUYECTBE
pacro3HaBaHUsl COEIUHECHHI
rajoreHoB
35. | IlpakTuyeckas pabora Hayuamcs: obpamarbcs ¢ PeryasiTuBHble: OBnaneHne HaBBIKAMHU
Neq nabopaTopHbIM 000pynoBaHueM U | OCYyIIECTBISAIOT MOIIATOBBI KOHTPOJb | JJIS PAKTHYECKOM
Pemenue HarpeBaTeIbHBIMU MpUbOpamMu B 0 pe3yNbTaTy JeSITeIbHOCTH
SKCIEPUMEHTAJIbHBIX 3a7a4 COOTBETCTBUU C IIPABUIAMHU
o teme «Iloarpymnma TEXHHUKHU 0€30MacHOCTH, Ilo3naBaTenbHbBIE:
rajJjoreHOBY ONUCHIBATh XUMUYECKUN [IpoBoasT cpaBHEHME U
9KCIIEPUMEHT C IOMOIIBIO SI3bIKA KJ1acCU(UKALIMIO 0 331aHHBIM
XUMUH, JENIaTh BHIBOJBI 11O KpUTEPUSIM
pe3yJibTaTaM 3KCIIepUMEHTA. KommykaTuBHbIe:
Lonyuyam 6o3moorcnocme Haxonsar o61ee pemienue yaeOHOM
Hayuumscs. 0CO3HaBaTh 3a/1aumn
HEOOXOMMOCTh COOTIOACHHUS
npaBwiTh u OT nns coxpaneHust
CBOET0 3/I0POBbSl M OKPYXKAIOIIUX
36. | Kucnopon Hayuamcs:, PeryasiTuBHbIe: Crpemnenue k

XapPaKTCPU30BaATh CTPOCHUC

Paznunuaior crnocob u pe3ynbraT

310poBOMY 00pa3y




MOJIEKYJIBI KUCIIOPO/a,
COCTaBJISITh XUMHUYECKHE
ypaBHEHUS, XapaKTEPU3YIOIIUC
XMMHYECKHE CBOWCTBA KUCIIOPOa,
OOBSICHATH IPUMEHEHUE
QJUTOTPOITHBIX MOAUDUKAIIMN
KUCIIOPO/a,

OITMCHIBATH JIAOOPATOPHBIC U
NPOMBIIIJICHHbIE CHOCOOBI
HOJTy4eHHS KUCIOPOAA .

Tonyuam 6o3modcHocmo
HAYYUMbCs: TPAMOTHO
o0palarscs ¢ BEMIeCTBAMHU B
IIOBCEIHEBHOM KU3HU

JIeVCTBUS

ITo3HaBaTeabHBIC:

BrageroT o0muM nprueMom perieHust
3a1a4

KomMmykaTuBHbIE:
JloroBapuBarOTCA O COBMECTHOM
NEeSATEILHOCTH 10J] PYKOBOJICTBOM
YUUTENS

KHU3HU

37. | Cepa, ee puzuuekue u Hayuamcs:, PeryasiTuBHbI€: DOopMUPYIOT OCHOBBI
XMMHYECKHE CBOMCTBA XapaKTepu30BaTh CTPOCHUE PaznuyaroT cioco0 u pe3ynbTar 9KOJIOTMYECKOTO
MOJIEKYJBl CEepPBI OOBICHATH NEeNCTBUA MBIIUICHUS
3aBUCUMOCTB CBOMCTB cepsl OT ee | [lo3HaBaTe/IbHbBIE:
nonoxeHus B [IICXO JI.1. Brnaneror o01mum npueMom perieHus
MeHnneneesa, COCTaBIISTh 3a1ay
XUMHUYECKHUE YPaBHEHUS, KommykaTuBHbIe:
XapaKTEPU3YIOIINE XUMUYECKUE JloroBapuBarOTCA O COBMECTHOM
CBOICTBaA cepbl, OOBACHATH JEeSTeNbHOCTH, IPUXOIS K 001IeMy
MPUMEHEHUE aJNIOTPOITHBIX PEILICHUIO
Mo au(UKAIHA Cepbl
THonyuam eo3moocnocmo
Hay4umscsi: TPaMOTHO
oOparaThCs ¢ BEIIECTBAMHU B
MTOBCEIHEBHOW KU3HU
38. | CoenuHeHMs CEpbI Hayuamcs:, PeryasitTuBHble: ®opMHUPYIOT HHTEPEC

OIMCHIBATh CBOMCTBA COCAUHEHMI
CEepBbl, COCTABJISATh YPABHEHUS
peaxkuuii, COOTBETCTBYIOLIUX
«IIETIOYKEe» MPEBpAIICHUN
Ilonyuyam 6o3moorcnocmeo
HAy4umuvcs.: TPOTHO3UPOBATH
XUMHYECKHE CBOMCTBA BEIIECTB Ha

YYHUTHIBAIOT IPABIIIO B INIAHUPOBAHUU
1 KOHTpOJIE crioco0a pernieHus
Ilo3HaBaTeJbHBIE:

Hcnonp3ytoT monck He00X0 MO
nH(GOpPMAaIIUU AJIs BEITIOTHEHHUS
y4eOHBIX 3aJJaHUH C UCTIOJIb30BaHUEM
y4eOHOH JTUTpaTyphl

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




OCHOBE UX CBOWCTB U CTPOCHUS

KomMmykaTuBHbIE:
KoHTponupylot neiicTBre mapTHepa

39. | Cepnas KucinoTa Kak Hayuamcs:, PeryasiTuBHbI€:
BJIEKTPOJIUT U €€ COU ONUCHIBATH CBOMCTBA CEPHOI PaznuuaroT cioco6 u pe3yabTat
KHCJIOTHI, B X0/I€ IIPOBEACHHUS NEeNCTBUA
71a00pPaTOPHBIX OIBITOB , Ilo3naBaTenbHbIE:
IIPOBONUTH KAUECTBEHHYIO Brnaneror o01mum npueMom perieHus
peaknuio Ha cysbdat - HoH 3ama4
Ilonyyam 6o3moorcnocmeo KommykaTuBHbIe:
HAay4umvcs. XapakTepru3oBaTh JloroBapuBarOTCsi O COBMECTHOU
ocoOble cBOCTBA JESITeTbHOCTM, IPUXOJAT K 00IIeMy
KOHIIEHTPUPOBAHHOW CEPHOMU PELICHHIO
KHCJIOTBI
40. | Cepnas KHCIIOTa Kak Hayuamcs :coctaBnsaTh ypaBHeHus | PeryasiTuBHbIe: HcnbIThIBatOT 4yBCTBO
okucaurens. Ilonyuenue u OBP ¢ yuactuem cepHoii kucioThl, | [InmanupyroT cBou neiicTBus B rOpIOCTH 3a
IIPUMEHEHUE CEPHOM OTMCHIBATh 00JIACTH TMPUMEHEHUSI | COOTBETCTBUU C ITOCTABJICHHOMN POCCHICKYIO HAYKY
KHUCJIOTBI CEpPHOU KUCIIOTHI 3a/1aueli U yCIIOBUSAMMU €€ peaan3aluu
Tonyuwam eozmodncrHocmo Ilo3naBaTenbHbIE:
Hayyumuca: IPUBOAUTE IpUMeEpbl | Brazneror o01mum npueMom perieHust
YpaBHEHUH peaKkIiui, JexKanux B 3aga4
OCHOBE IPOU3BOJCTBA CEPHOU KommykaTuBHbIE:
KHUCJIOTHI KonTonmmpyroT neictBus naptHepa
41. | IlpakTuyeckas pabora Hayuamcs: obpamarsces ¢ PeryasituBHbIe: YMeroT ynpasiiTh
Ne§ nabopatopHbIM o0opyaoBaHreM U | OCyIIeCTBISIOT MOMIATOBII KOHTPOJb | CBOEH
Pemenue HarpeBaTelbHbBIMU pUOOpaMu B 10 pe3ynbTary MI03HABaTEIbHON
SKCIEPUMEHTAIIbHBIX 3a7a4 COOTBETCTBUU C IIPABUIIAMHU JeATEIbHOCTBIO
no teme «[loarpynna TEXHUKU 0€30IaCHOCTH, Ilo3naBaTenbHbIE:
KHCIJIOPOJa» ONUCHIBATh XUMHUYECKUI CtposT peueBoe BBICKA3bIBAaHUE B
OKCIEPUMEHT C IIOMOILBIO A3bIKA YCTHOH U MHMCbMEHHOHU (opme
XUMUH, JENIaTh BBIBOJBI 110
pe3yJibTaTaM 3KCIIEPUMEHTA. KommykaTuBHbIe:
Tonyuam 6o3modncrocmo VY4YuTBIBalOT pa3HbIE MHEHUS U
Hay4umscs. 0CO3HaBaTh CTPEMSTCSL K KOOPAUHAIIUU PA3TUUHBIX
HEOOXOIMMOCTb COOJIIOEHNS TTO3UIIMHA B COTPYTHUYECTBE
npaBuwiTh u OT s coxpanenus
CBOETO 3/10POBbsl M OKPYKAIOIINX
42. | A30T 1 ero CBOMCTBa Hayuamcs:, PeryasituBHble: DOpMUPYIOT HHTEPEC




XapaKTepU30BaTh CTPOCHHE aToMa
Y MOJIEKYJIBI a30Ta, OOBSICHSTD
3aBUCUMOCTbH CBOMCTB a30Ta OT
ero nojoxenus B IICXD JI.1.
MeHpeneeBa, COCTaBISATh
XUMHUYECKHE YPaBHEHUS,
XapaKTePU3YIOIINEe XUMUIECKHE
cBoiicTBa azota [lonyuam
B03MONCHOCHb HAYUUMBCAL:
TPaMOTHO oOpamaThcs ¢
BEIIIECTBAMHU B IMOBCEAHEBHON
KU3HU

[InaHupyroT CBOM IEUCTBUS B CBA3U C
MOCTaBJICHHOM 3a/1a4€il M YCIOBUSAMU
€€ pelleHus

ITo3HaBaTeabHbIC:

CraBar u GopMyIUPYIOT LETH U
poOJIeMbI ypOKa

KommykaTuBHbIE:

AJIEKBaTHO HCIOJIb3YIOT pEYEBbIE
cpenctsa aist 3PGEKTUBHOTO PELIeHUS
KOMMYHHKATUBHBIX 3a7a4

43. | AMMUaK 1 ero COeITMHEHHUS. Hayuamcsa: onuceiBaTh cBoiicTBa | PeryasiTuBHble:
CoJyi1 aMMOHUS aMMHaKa B X0JI€ POBEACHUS [ImaHupyroT CBOU JEUCTBUSA B CBA3U C
1ab60PaTOPHBIX OMBITOB, MOCTaBJIECHHOM 3a7jaueil U yCIOBUSIMU
IIPOBOJIUTH KAYE€CTBEHHYIO €€ peILICHUs
peakIMIo Ha MOH -aMMOHHUS Ilo3naBaTenbHbIE:
Ionyuam 6o3modcrocmo CraBar u GopMyJIHUPYIOT LETH U
Hay4umsCs: IPUBOJUTH MPUMEPHI | IPOOJIEMBI YpOKa
YPaBHEHUH peakLni, JeKAINX B KommykaTuBHbIe:
OCHOBE IIPOMBINUICHHBIX CIT0cO00B |  KOHTponupyroT neiicTBus mapTHepa
MOJIYYEHHUs] aMMHUaKa
44. | Oxkcuasl a3ota Hayuamcs:, PeryasituBHbIe:
ONMCHIBATh CBOMCTBA COEIMHEHUIN | YUWTHIBAIOT MPABWIIO B IUIAHUPOBAHUU
a30Ta, COCTABJISITh YPABHEHHS 1 KOHTPOJIE CII0c00a pelIeHus
peakItii, COOTBETCTBYIOIINX Ilo3naBaTenbHbIE:
«LETI0YKEe) MIPEBPALLCHUI Hcnonb3ytoT HOMCK He0OX0IMMOn
Tonyuam 6o3modncrocmo nH($OpMaLUU AJIs BHITOTHEHUS
HAy4umucs. TPOrHO3UPOBATH y4eOHBIX 3aJJaHUI C UCTIOIB30BAHUEM
XUMUYECKHE CBOMCTBA BEIICCTB HA | YUCOHOM JTUTPATYPHI
OCHOBE UX CBOWCTB U CTPOEHHUS KommykaTuBHbIE:
KoHTponupylot neiicTBre mapTHepa
45. | A30THas KUCIIOTa KaK Hayuamcs:, PeryasituBHbIe:
3JIEKTPOJIUT, €€ ONKUCHIBATh CBOMCTBA a30THOM PaznuuaroT cioco6 u pe3ynpTart
MIPUMEHEHUE KHCJIOTBI, B X0J1€ MPOBEIACHUS NeNcTBUA
71a00pPaTOPHBIX OIMBITOB Ilo3naBaTenbHbIE:

HOleltam BO3MOHCHOCMb

BrageroT o0muM nprueMoM petieHust

K KOHKpPETHOMY
XUMHYECKOMY
JJIEMEHTY




HAay4umucs. COCTaBIATD
«IETIOYKM MPEBPAIICHHH 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 [InanupyroT CBOM IEUCTBUSA B
KHUCJIOTBI, TPUMEHSTH COIH COOTBETCTBHUH C MTOCTABJICHHOM
A30THOM KHCJIOTHI B IPAKTUYECKOU | 3a7a4el U yCIIOBUAMU €€ peallu3aluu
NEeSITeIbHOCTH, TPOBOAUTD Ilo3naBaTenbHbIE:
KaueCTBEHHYIO PEAKIUIO Ha BrnageroT o0muM nprueMoM petieHus
HUTPAT - UOH 3ama4y
Ilonyyam 6o3moorcnocmeo KommykaTuBHbIe:
Hay4umscs.: XapakTepru3oBaTh KonTonupytot aeiicTBus mapTHepa
0co0OBIe CBOMCTBA
KOHIIEHTPUPOBAHHOW a30THOM
KHCJIOTBI
47. | ®ochop. Coequnenus Hayuamca: PeryasitTuBHble: @opMHpPYIOT HHTEPEC
¢docdopa. [Tonstue o XapakTepU30BaTh CTpoeHUE atoMa | [lmaHupyioT cBou JEHCTBUA B CBSI3U C | K KOHKPETHOMY
dhochopHBIX y10OpeHUsIX docdopa, 0OBSICHATH 3aBUCUMOCTh | TTIOCTaBJICHHOM 3a7a4€il U yCIOBUSAMU XUMUYECKOMY
cBoiictB pochopa ot ero €€ pelIcHHS AJIEMEHTY, MTOUCK
nojoxenus B IICXO JI. 1. ITo3naBaTeJbLHBIE: JOTIOJTHUTEIILHOM
MenieneeBa, COCTaBISTh CraBar u GopMyIUPYIOT LETH U nH(OpPMAIIUU O HEM.
XUMHUYECKHE YPABHEHUS, po0OJIeMbl YpoKa
XapaKTEePU3YIOLINe XUMUYECKUE KommykaTuBHbIe:
CBOICTBA a30Ta AJIEKBaTHO MCHOJIb3YIOT PEUEBBIE
B pe3yjbTaTe NpOBEICHUS cpenctBa aist 3PGEKTUBHOTO PELICHHUS
71a00pPaTOPHBIX OMBITOB, KOMMYHHKATHUBHBIX 33724
MIPOBOJIUTH KAUE€CTBEHHYIO
peaknuio Ha ¢ocdart - HoH
Llonyuyam 6o3moorcnocmo
Hay4umscs: ONMUCHIBATH
du3nueckre 1 XUMHYECKUE
MPOLIECCHI, SBJISIONINECS 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 MOJO0KEHHS B
IICXD I.1. Meupneneena,
COCTaBJISITh XUMHYECKHE
ypaBHEHHSI, XapaKTePU3YIOIIUE
XMMHYECKHE CBOHCTBA yriiepoa
Tonyuam 6o3modcHocmo
HAY4UmMbCs: OTNCHIBATD
¢u3nueckre 1 XUMHUYECKUE
HPOLIECCHI, SBIAIONINECS YacThIO
KPYTOBOpPOTa BEIIECTB B MPHPOJIE

JIeVCTBUS

ITo3HaBaTeabHBIC:

BrageroT o0muM nprueMom perieHust
3a1a4

KomMmykaTuBHbIE:
JloroBapuBarOTCA O COBMECTHOM
NEeSATEIbHOCTH 10J] PYKOBOJICTBOM
YUUTENS

XUMUYECKOMY
AJIEMEHTY, TIOUCK
JIOTIOJTHUTEIbHOM
nH(pOpMaIu 0 HEM.

49. | Okcupael yriepoaa Hayuamcs:, PeryasitTuBHble: DopMHUPYIOT yMEHHUE
OINMCHIBAaThL CBOMCTBA OKCHI0B YUUTHIBAIOT MpaBUJIO B INIAHUPOBAHHUU | UCIIOJIB30BATh 3HAHUSA
yTIepoAa, COCTABIATh YPABHEHUSI | U KOHTPOJIE CIIOCO0a perieHus B OBITY
peaxiuii, COOTBETCTBYIOLINX Ilo3naBaTenbHbIE:

«IIETIOYKE» MPEBPALICHUH . Hcnonb3ytoT monck Heo0X0IMMOMN

IMPOBOAUTHL KaUCCTBCHHYIO PIH(l)OpMaI_II/II/I JJIs1 BBIIIOJIHCHU A

pPEaKLHIO IO PACIIO3HABAHUIO y4eOHBIX 3aJJaHHI C UCIIOJIb30BaHUEM

YIJIEKUCIIOrO ra3a y4eOHOI TUTpaTyphl

Honyuam eozmoorcnocmeo KommykaTuBHbIe:

Hay4umscsi: IPOTHO3UPOBATH KoHnTpoaupytot nelictBue naptaepa

XUMHUYECKHE CBOWCTBA BEUIECTB Ha

OCHOBE MX CBOWCTB U CTPOCHUS

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

COJIk. AaBaTb OMPCACIICHUA IMOHATHAM Paznmuuaror CHOC06 " pe3yJibTaTt HCIIOJIB30BAaTh 3HAHUA
XKectkocTh BOIBI «GKECTKOCTb BOJIBI» ,0ITUCHIBATh NENUCTBUSA B OBITY
CTOCOO0BI €€ yCTpaHEeHUs CBOMCTBA yrOJIbHOMN KUCJIOTHI, Ilo3HaBaTe/nbHBIE:

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

IIPOBOJIUTH KAUECTBEHHYIO
peaKkIuio Ha KapOOHAT - HOH
Lonyuyam 6o3moorcnocme
Hay4umuvcs. IPOrHO3UPOBATH
XMMHYECKHE CBOMCTBA BEIIECTB HA

BrnazgeroT o61muM npueMom petieHus
3a1a4y

KommykaTuBHbIe:
JloroBapuBaroTCs 0 COBMECTHOM
NesITeIbHOCTM, IPUXOJIAT K 00LIeMy
pELICHUIO




OCHOBE MX CBOWCTB U CTPOCHUS

51. | Kpemuuit Hayuamcs:, PeryasitTuBHble: ®opMHUpYIOT HHTEpECA
XapaKTepu30BaTh CTPOCHHUE aToMa | AJIEKBaTHO BOCIIPUHUMAIOT K KOHKPETHOMY
KpEMHUS, OOBSICHATD 3aBUCUMOCTh | MIPEIJIOKEHUS U OLEHKY YUUTENs U XUMUYECKOMY
CBOICTB KPEMHHUSI OT €r0 OJITHOKJIAaCHUKOB JJIEMEHTY, ITIOMCK
nonoxenus B IICXO JI. 1. ITo3naBaTeJbLHBIE: JIOTIOJIHUTEIILHOMI
Menpeneesa, COCTaBIATh Bribupator Hanbomnee s3¢hhexkTuBHbIC uHpOPMALIUU O HEM.
XUMUYECKHUE YPaBHEHUS, CIOCOOBI pelIeHus 3a1ad,
XapaKTepU3yIOLIe XUMUYECKHE KOHTPOJIUPYIOT U OLICHUBAIOT MPOLIECC
CBOMCTBA KPEMHUS U Pe3yNbTaT AeATEIbHOCTH
Ilonyuyam 6o3moorcnocmeo KommykaTuBHbIe:
HAy4umvcs: TPaMOTHO JloroBapuBaroTCs O pacnpeesIeHUN
o0pamiarbes ¢ BEECTBAMU B (GyHKUIMH U poJieil B COBMECTHOM
IIOBCEJHEBHOM KU3HU NEeSATEIbHOCTH
52. | CoenuHEeHHS KPEMHUS Hayuamcs:, PeryasiTuBHbI€:
ONMCHIBaTh CBOMCTBA OKCH/IA Y4YuTHIBalOT IPaBUIIO B INIAHUPOBAHUU
KPEMHHS, COCTABIISATh YPAaBHEHUSI | U KOHTPOJIE crioco0a perieHus
peakitii, COOTBETCTBYIOIINX Ilo3naBartenbHbIE:
«LETIOYKE) MPEBPALICHUM . Hcnonb3yloT HOMCK HEOOX0IMMON
IIPOBOJIUTH KAYE€CTBEHHYIO nH($OpMaLUHU AJIs BITOTHEHUS
pEaKIUI0 Ha CUIMKAT - HOH y4eOHbIX 33aJJaHUH C UCTIOJIb30BAHUEM
Ionyuam 6o3modncrocmo y4eOHOM JTUTPaTyphI
Hay4umscsi: IPOTHO3UPOBATH KommykaTuBHbIe:
XUMHUYECKHE CBOWCTBA BEIIECTB HA | YUUTHIBAIOT Pa3HbIE MHEHHUS U
OCHOBE UX CBOMCTB M CTPOCHHUS CTPEMSTCSL K KOOPAUHAIIUU PA3THUUYHbBIX
MTO3ULIMN B COTPYIHUYECTBE
53. | CunukaTtHas Hayuamcs: npakTu4ecKoMy PeryasituBHbIe: ®opMupyIOT
MIPOMBIILIIEHHOCTH IIPUMEHEHUIO COEUHEHUN PaznuyaroT cioco0 u pe3ynbTar ITIOHUMaHHE
KPEMHHUS JecTBUS 0CcOOEHHOCTEH KU3HU
Honyuam eozmoorcnocmo ITo3HaBaTenbHbIC: U TpyJa B YCIOBUAX
Hay4umscsi: IPOTHO3UPOBATH Brnaneror o01mum npueMom perieHus nH(pOpMaTHU3AINH
XUMHYECKHE CBOMCTBA BEUIECTB Ha | 3aJa4 oOmiecTBa
OCHOBE UX CBOWCTB U CTPOCHUS KommykaTuBHbIe:
JloroBapuBarOTCA O COBMECTHOM
JESTENIBHOCTH 1I0JI PYKOBOACTBOM
YUUTENS
54. | IlpakTuyeckasi pa6ora Hayuamcs: obpamaThes ¢ PeryasiTuBHblIE: OBnazneHue HaBbIKAMU




Ne6

71a00paTOpPHBIM 000pyIOBaHHEM U

OCyILIECTBIISIFOT MOIIATOBBIA KOHTPOJIb

JUISL TIPAKTUYECKOMN

[Tonyuenue, cobupanue u HarpeBaTeIbHBIMU MpubopamMu B 0 pe3yNbTaTy NeSITeIbHOCTH
pacro3HaBaHUE Ta30B COOTBETCTBUU C IIPABUIAMHU
TEXHHUKHU 0€30MacHOCTH, Ilo3naBaTenbHbIE:
ONUCHIBATh XMMUYECKUN CtposT peueBoe BhICKa3bIBAHUE B
SKCIIEPUMEHT C TOMOIIIBIO A3bIKA YCTHOU ¥ MUCbMEHHOU opme
XUMUH, JIENNaTh BEIBOJIBI 110 KommykaTuBHbIe:
pe3yJibTaTaM 3KCIepUMEHTA. VY4uTHIBAIOT pa3Hble MHEHUS U
Lonyuyam 6o3moorcnocme CTPEMSTCSL K KOOPAUHAIIUU PA3TUUYHBIX
Hay4umscs. 0CO3HABaTh MO3UIUI B COTPYIHUYECTBE
HEOOXOMMOCTh COOTIOACHHUS
npaBwiTh u OT nns coxpanenust
CBOET0 3/I0POBbSl M OKPYXKAIOIINUX
55. O000I11IeHIE TTO TEME Hayuamcs: o0600mate 3HaHUS U PeryasituBHbIe: Bripaxarot
«Hemeramibn MPEJICTaBISATh UX CXEM, TaOmuIl, BHOCST HEOOXOAMMBIE KOPPEKTUBBI B | aJICKBaTHOE
npe3eHTalun JIeiCTBHE MOCJIE ero 3aBepIICHUs Ha MOHMUMAaHHUE MTPUYUH
OCHOBE €T0 Y4eTa CIEeIaHHbIX OMMOOK | yCIleXa U HeycIexa
Ilo3naBaTenbHbIE: y4eOHoi
CtposT peueBoe BbICKa3bIBAHUE B NEeSATETbHOCTH
YCTHOU M MUCbMEHHOU dopme
KomMmykaTuBHbIE:
KoppekTupytor neicTBus napTaepa
56. | KonrpoJbHas pa6ora Ne3 Hayuamcsa: npuMeHsTh 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 Ilo3naBaTenbHbBIE:
CTPOSAT PEUYEBOE BHICKA3bIBAHUE B
YCTHOUM ¥ MUCbMEHHOU dopme
KomMmykaTuBHBIE: YUNTBHIBAIOT
pa3Hble MHEHUS U CTPEMSTHCS K
KOOPAMHALIMY PA3JIMYHBIX MMO3UIINI B
COTPKYAHUYECTBE
Tema 5. O0001IeHNe 3HAHUI 110 XUMUH 32 KYpPc 0CHOBHOM mK0Jbl. [loaroroska k uroropoi arrecranuu (I'MA) (124.)
57. | IleppuoandecKkuii 3aK0H U Hayuamcs: 0600math PerynsiTuBHbIe: [IposBnsror
[Tepuoanueckas cuctema UH(POPMAITHIO TI0 TEME B BUJIC [TnanupyroT cBOM IEUCTBUS B OTBETCTBEHHOCTb 32
1. . MenneneeBa B cBeTe CXEM, BBITIOJHITH TECTOBBIC COOTBETCTBHUH C MTOCTABICHHOM pe3ynbTaT

TEOpUU CTPOEHMSI aToMa

3aaHus

3aadei u YCIJIOBUSAMH €€ pCain3alnun




ITo3HaBaTe bHBIE: CTABAT

1 GOPMYIHUPYIOT IS U TPOOTIEMBI
ypOKa; 0OCO3HAaHHO U MPOU3BOJIBHO
CTPOAT B YCTHOM M MUCHbMEHHOU (hopme
KomMMyHuKaTHUBHbBIE:

Brnanenne MOHOJIOTHYECKOU U
JMAJIOTHYECKON (hopMaMH peuu

58. | 3akOHOMEpPHOCTH Hayuamcs :06001mathb PeryasitTuBHble:
U3MEHEHHUS CBOMCTB UH(POPMALIMIO IO TEME B BHJIE Paznuuarot crocob u pe3ynbraTt
3JIEMEHTOB U MX CXEM, BBINOJIHATH TECTOBYIO NEeNCTBUSA
COEIMHEHMI B IeproJax U pabory, Ilo3HaBaTenbHbIE:
IPYyIIax B CBETE BrnazgeroT o61muM nprueMom petieHus
MIPEICTAaBICHUN O CTPOCHUN 3a1a4y
aTOMOB 3JIEMEHTOB. KommykaTuBHbIe:
3nauenue Ilepunoanueckoro JIoroBapuBarOTCsi O COBMECTHOU
3aKOHa NEeATEIbHOCTH 10J PYKOBOJCTBOM
YUUTEIS
59. Bunp xumMnueckux cBsa3ei Hayuamcs: 0600mats PeryasitTuBHble:
Y TUIIBI KPUCTAILITUYECKUX UH(POPMALIMIO IO TEME B BHJIE Paznuuarot crocob u pe3ynbraTt
pELIETOK. TaOJINILIbI, BHIIOJIHATH TECTOBYIO NEeUCTBUA
B3aumocss13b paboty Ilo3HaBaTenbHBIE:
CTPOEHHUS U BrnazgeroT o61muM npueMom petieHus
CBOWCTB BEILIECTB 3a1ay
KommykaTuBHBbIe:
KoHTponupyoT nelicTBus napHepa
60. | Knaccuduxarnms Hayuamcs: 0600math PeryasituBHble:
XUMUYECKHUX PEaKLU 1Mo UH(POPMALIMIO IO TEME B BHJIE Paznunuaiot crocob u pe3ynbraTt
Pa3JINYHBIM PHU3HAKAM. CXEM, BBINOJIHATH TECTOBBIE NEUCTBUSA
3a1aHUsA Ilo3HaBaTe/nbHbBIE:
BrnazgeroT o61muM npueMom petieHus
3a1a4
KommykaTuBHbIe:
JloroBapuBaroTCs 0 COBMECTHOM
NEeATEIBbHOCTH 10J] PYKOBOJCTBOM
YUUTENS
61. | CxopocTtb Hayuamcs: 06006math PeryasituBHbIe: NmeroT nienoctaoe

XUMHYECKHUX PEAKIUn

MHQOPMALIMIO TI0 TEME B BHJIE

PasnuyaroT ciocoO u pe3ynbTar

MHPOBO33pEHHE,




CXCM, BBITIOJHATH TECCTOBYIO
paboty

JIeVCTBUS
ITo3HaBaTeabHBIE:
BrnageroT o0muM nprueMoM petieHus
3a1a4
KomMmykaTuBHbIE:
KonTponupyrot neiicTBust napTHepa

COOTBETCTBYIOIIIEE
COBPEMEHHOMY
YPOBHIO Pa3BUTHS
HayKu

62. | Knaccuduxamms Hayuamcs: 0600math [IposiBasitor
HEOPraHMYECKUX BEIIECTB uHGOpPMAIIUIO IO TEME B BUJE NO0OpOXKENaTeNbHOCTB,
CXEM, BBIMOJHATH TECTOBYIO OT3BIBYMBOCTbH, KAK
paboty MMOHMAaHHE YYBCTB
63. CBoiicTBa HEOPraHUYECKUX Hayuamcs: 0600math PeryasiTuBHbI€: JOPYTUXIIIOIEN U
BEIIECTB uH(GOpPMAIIUIO 110 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 Hayuamcs: o0600math PeryasituBHbIe:
pSABI MeTalla, uHGOPMAIIUIO TI0 TeME B BUJC PasznuyaroT cioco0 u pe3ynbTart
HEMeTaJljIa v epexXoHOT0 CXEM, BBIIIOJHATH TECTOBYIO NENCTBUSA
MeTania paboty Ilo3naBartenbHbIE:
BnazaeroT o01yM IprueMoM petieHust
3ama4y
KommykaTuBHbIe:
KoHTponupyroT neicTBusl napTHepa
65. | TpeHUHT-TeCTHPOBAHUE 10 PeryasituBHbIe: Bripaxaror
BapuaHTtam ['IA mpomibix PasznuyaroT cioco0 u pe3ynbTar aJIeKBaTHOE
JET U JEMOBEPCUU NENCTBUSA MMOHUMAaHUE TTPUINH
Ilo3naBartenbHbIE: ycrexa U Heycrexa
BrnazgeroT o01uM nprueMoM petieHust y4eOHoM
3amaqy JEeSITeNIbHOCTH
KommykaTuBHbIE:
KoHTponupyroT neicTBUs mapTHEpa
66. | TpeHUHT-TeCTHPOBAHUE 10 PeryasituBHbIe:

Bapuantam ['MMA mpouuibix
JE€T U AEMOBEPCUHI

PasznuyaroT cioco® u pe3ynbTar
EUCTBUS




Ilo3HaBaTenbHbIE:
Brnaneror o01mum npueMom perieHust
3a1a4y
KommykaTtuBHbIe:
KoHTponupyoT 1eicTBUs napTHEpa

67.

TpeHuHr-TrecTupoOBaHuUE MO
BapuaHTtaMm ['MIA npouuibix
JIeT U IEMOBEPCUU

PeryasiTuBHble:
Paznunuaiot crocob u pe3ynbraTt
JNIEUCTBUS
ITo3naBartenbHbIE:
Brnaneror o01mum npueMom perieHus
3a1a4y
KommykaTuBHbIe:
KoHTponupyoT 1eicTBUs napTHEpa

68.

KonTtpouabnas padora Ned
Pemenne 'NA

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

PeryasiTuBHBIE: OCYLIECTBIISIOT
MIOIIATOBBI Y UTOIOBBIM KOHTPOJIb 110
pe3ynbTary

ITo3naBartenbHbIE:

CTPOSIT p€4€BOEC BBICKA3bIBAHUE B
YCTHOW ¥ MUCBbMEHHOU (opme
KommykaTuBHbIe:

@opMyIUpyIOT COOCTBEHHOE MHEHHUE U
MO3ULUIO
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