Pabouas nporpamma no xumum, 11 kiaace.
Pabouast mporpamMma o XMMHH COCTaBIICHA HA OCHOBE:
1.®enepanbHoro 3akoHa «O6 ob6pazoBanuu B Poccuiickoit deneparm» ot 29.12.2012 roga Ne273-D3;
2.®enepanbHOTO TOCYAAPCTBEHHOTO 00pa30BaTeIbHOTO CTaHaapTa oomero oopasoanus 2010 roga (yrBepxkaeH mpukazom MunoOpHayku Poccun ot
17 nexabps 2010 r. Ne 1897);
3.Yuebnoro miana ®wmana MAOY «Bemmxkanckas COLL»-«COIII 1. bepe3oBkay, (yrBepkaeH npuka3zom aupekropa ot 22.06.2020 Ne 138)
4.CanlluH 2.4.2.2821-10 "CanutapHO-31UJAEMHOJIOIMYECKHE TpeOOBaHUS K YCIOBUAM M OpraHu3anuu oOydeHuss B 0011eo0pa3oBaTesIbHbBIX
yupexaeHusx» ([locranosnenue ot 29.12.2010 r. Ne189 3apeructpupoano B Muntocte Poccuu Ne19993 ot 03.03.2011);
5.®enepanabHOTO TIEpeuHs YIeOHHKOB, PEKOMEHIOBAHHBIX K HCIIOJIB30BAaHHIO B 0Opa30BaTENILHOM MpOIlEcCE B 0Opa30BATEIbHBIX YUPEKICHHSIX,
pean3yronmx o0pa3oBaTelibHbIe IPOrpaMMBbl OOIIETr0, OCHOBHOTO OOWIEro, CpeaHero oouiero oopazoBaHus (yTBEpXAeH ImpukazoM MuUHUCTEpCTBA
obpazoBanust U Hayku P® Ne345 ot 28 nexabps 2018 roga
6.ABTopckoil mporpammbl O.C.I'abpuensna no xumuu A 8-11 kimaccoB oOmIeo0pa3oBaTeNIbHBIX YUPEKICHHUH, BXOASAIIEH B €IUHBIM  peecTp
MIPUMEPHBIX OCHOBHBIX 00pa30BaTEeIbHBIX IPOTPAMM.

Mecto npeamera B 0a3MCHOM Y4eOHOM ILJIaHe
Xumwus. 11 kmacc. 34 4, 1 94 B HEnemO;

HEJIAX U 3AJAYU ITPEITIOJABAHUSA XUMHUU

O0mume neu NpenoJaBaHus XMMUM Ha 02a30BOM YPOBHE B CTapluel HIKoJIe:

L4 OcBoeHue 3HaHUH O pOJIn XUMHUHU B CO3JJaHUU IIEJIOCTHOM eCTeCTBeHHOHaquOﬁ KapTUHBI MUpa, BaKHEHIITNX XUMHYCCKUX TCOPUAX, IIOHATUAX,
3aKOHax.

L4 OBJ'IaI[eHI/Ie YMCHHUAMHU INPUMCHATH INOJTYYCHHBIC 3HAHUA I 00BICHEHUS Pa3INYHBIX XUMHUYCCKUX IMPOLECCOB U CBOMCTB BCIIECTB, O BKJIAAC
XMMHUHU B pa3BUTUEC COBPEMCHHBIX TEXHOJIOTHIA.

L4 Pa3Butre mo3HaBaTelIbHBIX HHTCPCCOB N MHTCIUICKTYaAJIbHBIX CHOCO6HOCTCI>1, YMCHI/Iﬁ CaMOCTOATCIIBHOT'O TIOJTYUCHUSA 3HAHUM U3 Pa3INIHbIX
HCTOYHHKOB.

L4 Bocnuranue Y6€)KI[CHHOCTI/I B IO3UTHUBHOM poJIM XUMHHU B XHU3HH COBPEMCHHOI'O O6H.I€CTB8., HCO6XO,I[I/IMOCTI/I XUMHUYCCKU TI'paMOTHOI'O
OTHOIICHUA K CBOEMY 3I0POBbBIO U OKp}I)KaIOH_[eﬁ cpeac.

L4 HpI/IMeHeHI/Ie MOJIYYCHHBIX 3HaHHUHN U YMeHI/Iﬁ AJIA 0€30MacHOTO HUCITOJIb30BaHUS BCIICCTB U MATCPUATIOB B 6BITy, CEIIbCKOM XO3SHCTBE M Ha

MIPOU3BOJICTBE, PEIICHUS MPAKTUYECKUX 3a/7ad B IMOBCEAHEBHOM XU3HM, NMPEAYNPEKIACHUS SBICHHUM, HAHOCAIIUX BpE] 3/I0POBbIO0 YEIOBEKA WU
OKpYyKarollen cperne.



Henn u 3aga4u, pemaemMble NPH peaju3anuu padoydeii MporpaMmbl 0 NMpeaMeTy:

WuTerpanust 3HaHUH MO0 HEOPraHMYECKOW M OPraHMYECKOW XUMHH C HENbI0 (JOPMHUPOBAHUS y yJaIIUXCs IETOCTHOW XMMHYECKOW KapTHHBI

MUpa

PazBuTne moHnMaHus MaTCprUAJIbHOCTH U TIO3HABACMOCTH €JMHOTO MHpPa BCIICCTB
PazBuTrne monnMaHus POJIM 1 MECTa XMMHU B CUCTEMC HAYK O IPpHUPOAC
q)OpMI/IpOBaHI/Ie y 06yt1a}01111/1x091 YMCHHA BUACTL U NOHUMATL HCHHOCTH 06pa3013aH1/191, 3HAYUMOCTh XHMMHUYCCKOI'O 3HAaHUA OJIA KaXKA0I'o

YCJI0BCKA HE3aBUCHUMO OT €TI0 HpO(l)GCCHOHaHLHOﬁ JACATCIBHOCTH,

PazButne ymenuii GpopmynupoBaTh 1 000CHOBBIBATH COOCTBEHHYIO MTO3UIIHIO;
[IpnoOperenne oOyyarOIIMMUCS OIBITa Pa3HOOOpPA3HOW MAEATEIbHOCTH, IMO3HAHHWS W CAMOIO3HAHMS; KIIIOUEBBIX HABBIKOB( KIIFOUEBBIX

KOMIIETEHTHOCTEH ), UMEIOIIUX YHHUBEPCAIbHOE 3HAYEHUE JUIS PA3JIMYHbIX BUIOB JAEATEIbHOCTHU: pEIIeHUs MpoOjeM, IPUHATUS pEelIeHUl, MOKCKa,
aHayn3a U 00paboTKu MHPOpPMAIUU, KOMMYHUKAaTUBHBIX HABBIKOB.

JIMYHOCTHBIE, IPE/IMETHBIE U METAIIPEIMETHBIE PE3YJIBTATBI
OCBOEHMS KYPCA

I/I3yquI/Ie XHUMHH B CTapmeﬁ MIKOJIE Ja€T BO3MOKHOCTb JOCTUYb CICAYIOIMINX PE3YJIbTATOB B HAITPABJICHUH JIMYHOCTHOI'O pa3BUTHUA:
1.

2.

BOCIIUTAHUE POCCHICKOMN TpakJTaHCKON MICHTUYHOCTH: MATPUOTU3Ma, JTIOOBU U yBaKeHHIO K OTEUeCTBY, UyBCTBA TOPJOCTH 3a CBOtO Poauny, 3a
POCCHICKYIO XUMUYECKYIO HAYKY;

(dbopMHUpOBaHHE LIEIOCTHOIO MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BUTHSI HAYKH U OOILIECTBEHHOW MPAKTHUKH, a TaKKe
COLIMANIFHOMY, KYJIbTYPHOMY, SI3bIKOBOMY U JyXOBHOMY MHOT000pa3Hi0 COBPEMEHHOTO MHPa;

(dbopMHUpOBaHKME OTBETCTBEHHOT'O OTHOILIEHHS K YUE€HHUIO, TOTOBHOCTU U CIIOCOOHOCTH K CAaMOPA3BUTHIO M CaMOOOpPa30BaHUIO HA OCHOBE MOTHBAIIUU
K OOy4eHMI0 W T[O3HaHUIO, BBIOOPY mpoduiapHOro oOpa3oBaHHMs Ha OCHOBE HHGOPMAUMU O CYIIECTBYIOIIMX MNPOQEeccHsX W JUYHBIX
npodecCHOHANIbHBIX MPEINOYTEHUH, OCO3HAHHOMY IOCTPOCHUIO WHIUBUIYaIbHOW 00pa3oBaTENbHON TPAEGKTOPUU C YYETOM YCTOWYHMBBIX
[I03HABATEJIbHBIX HHTEPECOB;

(dbopMHpoBaHNE KOMMYHUKATUBHON KOMIIETEHTHOCTH B 00pa3oBaTesIbHOM, OOIIECTBEHHO IMOJIE3HON, y4eOHO-UCCIIEeA0BATEIbCKOM, TBOPYECKON U
OPYTUX BUAAX ACSITEIbHOCTH;

dbopMHpoBaHHE TOHUMAHMS ILIEHHOCTH 3JI0POBOrO M 0€30MacHOT0 0o0pa3a >KM3HM;, YCBOCHHE MPABUI HHAWBHUIYATbHOTO M KOJUJIEKTHBHOTO
0€30MMacHOTO MOBEICHUS B UYPE3BBIYAMHBIX CUTYAIUAX, YTPOXKAIOLIUX KU3HU U 30POBbIO JIIOJIEH;

dbopMHpoBaHHE TMO3HABATEIbHOW U WH(GOPMAIMOHHON KYIbTYphl, B TOM YHCIIE Pa3BUTHE HABBIKOB CAMOCTOSTENBHONH pPabOTHI C y4eOHBIMU
MOCOOUSIMU, KHUTaMH, TOCTYITHBIMH UHCTPYMEHTAMH M TEXHUYECKUMU CPEICTBAMU HHPOPMAITMOHHBIX TEXHOJIOTUH;

(dbopMHUpOBaHHE OCHOB S5KOJOTMYECKOrO CO3HAHMSI Ha OCHOBE MPU3HAHUSA LEHHOCTU KHU3HU BO BCeX €€ MPOSBICHUSIX U HEOOXOJMMOCTH
OTBETCTBEHHOTO, OEPEKHOTO OTHOIIIEHUS K OKPYXKAIOIIEH Cpe/Ie;



8.

pa3BUTHE TOTOBHOCTH K PEUICHHUIO TBOPYECKUX 3a]ay, YMEHHs HAXOJUTh aJIeKBATHBIE CIIOCOOBI MOBEICHUS M B3aHMMOICHCTBHS C apTHEPaAMH BO
BpeMsi yuyeOHON M BHEYy4eOHOU NesTeTbHOCTH, CIOCOOHOCTH OIEHHMBATH MPOOJEMHBIE CUTYallMM M OIEPAaTHBHO MPHHUMATh OTBETCTBEHHBIC
pelIeHHs B pa3IMYHbIX IPOIYKTUBHBIX BUAAX JeITEIbHOCTH (ydeOHast TOMCKOBO-UCCIIEA0BATENbCKAs, KITyOHAast, TPOEKTHAs, KPY>KKOBAs U T. 11. )

MeTanpeaMeTHBIMH PE3yJIbTaTaMU OCBOEHUSI OCHOBHOM 00pa30oBaTeIbHON IPOrpaMMBbl OCHOBHOI'O OOLIET0 00pa30BaHUs SABIISIOTCA:

1.

2.

o

10.
11.

12.

OBJIAZICHWE HAaBBIKAMU CaMOCTOSTEILHOTO TPHOOPETEHUsT HOBBIX 3HAHWH, OpraHu3alid Y4eOHOH JeATEIbHOCTH, IIOMCKa CpEeACTB &
OCYILIECTBJICHHUS;

YMEHHE IUIAHUPOBATh IyTH JOCTUXKEHUS LeJell Ha OCHOBE CaMOCTOSITEIBHOIO aHaIW3a YCJIOBUM W CPEICTB MX JOCTHUXKEHHS, BBIICIATH
QIbTePHATHBHBIC CIOCOOBI JOCTIKEHUS IICNIM M BBIOMpaTh Hawmbosiee 3(PPEKTUBHBIA CIIOCOO, OCYIIECTBISATH MO3HABATECIEHYIO PE(ICKCHIO B
OTHOIIEHUHU JCHCTBUM MO PEICHNUIO YUeOHBIX U TO3HABATEIbHBIX 33/1a4;

yMEHHE NOHUMAaTh IpoOJieMy, CTaBUTh BONPOCHI, BBIIBUTraTh TUIIOTE3Y, 1aBaTh OINpEAEICHHE MOHATUSAM, KIacCUu(UUIUPOBATH, CTPYKTYPUPOBATh
MaTepua, MPOBOIUTh SKCIIEPUMEHTHI, ApT'yMEHTUPOBATh COOCTBEHHYIO MO3UIINIO, (POPMYINPOBATH BHIBOABI U 3aKIIOUEHNUS;

YMEHHE COOTHOCHTH CBOM JIEHCTBUS C IUIAHUPYEMBIMHU pe3yJabTaTaMH, OCYIIECTBIISITh KOHTPOJIb CBOEH NIEATENBHOCTH B IPOLIECCE TOCTUKEHUS
pe3yinbTaTa, ONnpeaessaTh COoCcOObl AEMCTBUI B paMKax MPEeNIOKEHHBIX YCIOBUN U TpeOOBaHUM, KOPPEKTUPOBATH CBOU JIEHCTBHUS B COOTBETCTBUH C
W3MEHSIOICICS CUTYyallue;

(dhopMHUpOBaHHE U Pa3BUTHE KOMIIETEHTHOCTH B 00JIACTH HCIOJIb30BAHUS MHCTPYMEHTOB M TEXHUYECKUX CPEICTB MH(OPMALMOHHBIX TEXHOJIOTUI
(KOMIBIOTEPOB U MPOTPAMMHOI0 0OecreueHus) Kak HHCTPYMEHTaIbHO OCHOBBI Pa3BUTHSI KOMMYHUKATUBHBIX M MO3HABATENIbHBIX YHUBEPCATbHBIX
Y4E€OHBIX JICHCTBUI;

YMEHHE C03/1aBaTh, IPUMEHSATH U MPEoOpa30BhIBaTh 3HAKU M CUMBOJIbI, MOJIEJIA U CXEMBI JUIsl pelIeHHs yUeOHbIX U M03HABATEIbHBIX 33/1a4;

yMeHHE U3BJIEKaTh HHAOOPMALIMIO U3 PA3TUYHBIX HCTOYHUKOB (BKJIIOYasi CPEJICTBA MacCOBOM MH(POPMALINU, KOMIIAKT-IUCKA Y4eOHOTO Ha3HAUEHUS,
pecypcsl MHTEepHeTa), cBOOOJHO TMOJIH30BATHCSI CIPABOYHOM JIMTEPATypod, B TOM YHCIIE€ M Ha 3JIEKTPOHHBIX HOCUTENSIX, COOMIOJaTh HOPMBI
MH(POPMAITMOHHON U30MPATEITLHOCTH, ITHKH;

yYMEHHE Ha MPaKTHUKE IO0JIb30BAThCsl OCHOBHBIMH JIOTMUYECKMMM MpPHEMaMU, METOJAAMH HaONIOJCHUS, MOJICIUPOBAHUS, OOBSICHEHUS, PEUICHUS
po0ieM, MPOrHO3UPOBAHUS U JP.;

YMEHHE OpPraHU30BBIBATH CBOIO H3Hb B COOTBETCTBUH C IMPEACTABICHHUSIMHU O 3I0POBOM 0Opa3e KH3HHU, IMpaBax U OOS3aHHOCTIX TpakJaHUHA,
LEHHOCTAX OBITHS, KYIbTYPhI M COLMAIBHOTO B3aUMOCHCTBHUS;

YMEHHE BBINIOJIHATH [T03HABATENIbHBIC U TPAKTUUECKUE 33a/IJaHUS, B TOM YHUCIIE IPOEKTHBHIE;

YMEHHE CaMOCTOSITEIbHO W apryMEHTHPOBAHHO OILIEHHMBATh CBOU JEWUCTBUS M JCHCTBHS OJHOKJIACCHHMKOB, COJEP’KATEIBHO OOOCHOBBIBAS
MIPaBUJIBHOCTh WJIM OMIMOOYHOCTh pe3yibTaTa U crocoda AeUCTBUS, aleKBATHO OLICHUBATh OOBEKTUBHYIO TPYIHOCTh KaK Mepy (PaKTUYECKOTO WIIH
MIPEJIIOJIaraeMoro pacxo/ia PeCypcoB Ha pelIeHHe 3aauu, a TAK)Ke CBOM BO3MOXKHOCTHU B JOCTHKEHHHU LIETH OTIPEICIIEHHOM CIIOKHOCTH;

yMmeHue pabotaTh B rpymnme — 3pPeKTHBHO COTpyAHUYATh M B3aWMOJEHCTBOBATH HA OCHOBE KOOPIMHAIIMHM PA3UYHBIX MO3UIUN MpPU BBIPAOOTKE
oO11ero pemieHus: B COBMECTHOM AESITENbHOCTH; CyIIaTh MapTHEpa, GopMylIupoBaTh U apryMEeHTHUPOBAThH CBOE MHEHHE, KOPPEKTHO OTCTauBATh
CBOIO NO3MUIMI0 U KOOPAWHUPOBATH €€ C NO3UIMH MAPTHEPOB, B TOM 4YHCJIE B CUTYyallUM CTOJKHOBEHMS MHTEPECOB; MPOJYKTHBHO pa3pellarhb



KOH(UIMKTBI Ha OCHOBE ydeTa MHTEPECOB M TO3WIHUI BCEX €ro YYaCTHHKOB, TOMCKAa M OILIEHKH aJbTePHATHBHBIX CIIOCOOOB pa3perieHus
KOH(JIUKTOB.

IIpeaMeTHbIMU pe3yabTaTaMu ocBoeHUS OCHOBHOM 00pa30BaTeIbHON MPOTrPaMMbI OCHOBHOTO OOIIEr0 00pa30BaHUS SBISIOTCA:

1.

2.

o

(bOpMI/IpOBaHI/IC NEpBOHAYAJIbHBIX CHUCTCMATU3UPOBAHHBIX HpeIICTaBJICHI/Ifl 0 BCHICCTBAX, HUX IMPCBpAlICHUAX MW HNPAKTHYCCKOM IMPUMCHCHHU,
OBJIAICHHUC HOHATHUHHBIM arrmnapaToM U CUMBOJIMYCCKUM SA3BIKOM XMMHU,

OCO3HAHHWE OOBEKTHBHON 3HAYMMOCTU OCHOB XMMHUYECKOM HAyKHM KakK 0OJacTM COBPEMEHHOI'O €CTECTBO3HAHUS, XMMUYECKUX IpPEBPALEHUN
OPraHWYECKUX ¥ HEOPraHWYECKMX BEIIECTB KaK OCHOBBI MHOTHX SIBJICHUH >KMBOW W HEXKHBOH TPHUPOJIBI, YIrIyOJIeHHE MPEACTAaBICHUN O
MaTCpruaJIbHOM CIUHCTBC MHPA,

OBJIaZICHWE OCHOBAMH XHMMHUYECKOW TPAMOTHOCTH: CIIOCOOHOCTBIO aHAIH3UPOBATh U OOBEKTUBHO OLICHWBATH XKM3HEHHBIE CUTYAIMH, CBS3aHHBIC C
XI/IMI/I@I\/’I, HaBBIKAMH 0O€30I1aCHOI'O O6paHIeHI/I$I C BCIICCTBaAMU, UCIIOJIb3YyEMBIMU B HOBCCHHCBHOI\/’I JKU3HU; YMCHHUECM aHAJIIM3UPOBATDH U IIJIAHUPOBATH
HKOJIOTUYECKH O€30TacHOE MOBEICHHE B IENSAX COCPEIKEHUS 3A0POBBS H OKPYKAIOIIEH CPeIbl;

@OpMHpOBaHI/IC yMeHI/Iﬁ YCTaHaBJIMBAThL CBA3U MCKAY PCAJILHO Ha6J'IIO)IaeMI>IMI/I XUMHUYCCKUMU ABJICHUAMU U IpPOoHECCaMu, MPOUCXOAAINIUMHU B
MHUKPOMUPE, 00BSACHITH IMPUYUHBL MHOFOO6paSI/I${ BEIICCTB, 3aBUCUMOCTDh UX CBOMCTB OT CcOCTaBa U CTPOCHHA, a TAKIKC 3aBUCUMOCTDb IIPUMCHCH U1
BEIIECTB OT UX CBOMCTB;

HpI/IO6peTeHI/I5[ OIIbITA UCIIOJIB30BAHUSA PA3JIMYHBIX METOJ0OB U3YUCHU BCIICCTB, Ha6HIOJIeHI/I$I 3a UX IMPEBpallCHUAMM IIPH ITPOBCACHUN HECIJIOKHBIX
XMUMHUYECKUX SKCIIEPUMEHTOB C UCII0JIb30BAHUEM J1a00PaTOPHOTO 000PYAOBAHUS U TPUOOPOB;

YMCEHHUE OKa3bIBATH IICPBYIO ITOMOIIb IIPHU OTPABJICHHUAX, OKOIr'aX U APYrux TpaBMax, CBA3aHHBIX C BCIICCTBAMU U Ha60paTOpHBIM O60py,}IOBaHI/IeM;
OBJIAJICHUE TIpreMaMH PaboThl ¢ HHPOPMAIIMEH XUMHUUECKOTO COJIEp KaHus, TPEICTABICHHON B pa3Hoi opme (B BUae TekcTa, Gopmyi, rpadukoB,
TaOJMMYHBIX TaHHBIX, cXeM, ¢hoTorpaduii u ap.)

CO37aHME OCHOBBI JUIsl (POPMHpPOBAHUS MHTEpeca K PACIIMPEHHI0 W YIIyOJEHHI0 XUMHUYECKMX 3HAaHUW M BBIOOpa XUMHUHU Kak MpOQUIBHOTO
MpeaMeTa MpU NEepexoie Ha CTYNEeHb CPEAHEro (TMOJHOT0) 00IIero oopa3oBaHus, a B JalbHEHIIEM U B KauecTBe chephl CBOE MPO(eCcCHOHATBLH O
NesITeNIbHOCTH;

dbopMHUpOBaHHE MPEJICTABICHUM O 3HAYECHUM XHUMHYECKOW HAyKH B PELICHHH COBPEMEHHBIX OJKOJOTUYECKUX MpoOieM, B TOM YHUCIE B
MPeI0OTBPAILEHUN TEXHOTEHHBIX U SKOJIOTHUECKUX KaTacTpod.

COJEPKAHUE KYPCA XUMMUU B 11 KJIACCE
Tema 1. [lepnoanyeckuii 3aK0H U CTPOEHHE ATOMA

Cmpoenue amoma. AToMcIoXKHas 4acTula. Sapo aToMa: MPOTOHBI U HEUTPOHBL. M30TOMBL. DNeKTPOHBI. DJIEKTpOHHAs 000JI04Ka. DHEPreTUUeCKui

ypoBeHb. OpbOutanu: S u p, d-opbumanu. PactpeneneHne 3IEKTPOHOB MO SHEPreTHUECKUM YPOBHSIM M OpOUTAISAM. DIIEKTPOHHBIC KOH(PHUTYpaIHMH
aTOMOB XMMHYECKUX JI€MEHTOB. BaneHTHbIE BO3MOXKHOCTH aTOMOB XUMUYECKUX AIIEMEHTOB.



Ilepuoouueckuii 3akon u cmpoenue amoma. COBpeMEHHOE MOHATHE XUMHYECKOTo 3nemMeHTta. CoBpeMeHHas (OpPMYyIHUpPOBKA MEPHOAMYECKOTO
3akoHa. IlpuunMHa NEPUOJUYHOCTH B M3MEHEHMM CBOMCTB XUMHUYECKHX 3JI€MEHTOB. OCOOEHHOCTH 3allOJIHEHUS HHEPreTUYECKUX YpPOBHEH B
ANEKTPOHHBIX 000JI0YKAaX aTOMOB EPEXOIHBIX 3JIEMEHTOB. DJICKTPOHHBIC CEMEHCTBA DJIEMEHTOB: S- U p-aaemenmul; d- u f-onemenmot.

Omxpoimue J]. U Menoeneesvim Ilepuoouueckozo 3axkona. Baxxneiniyie NOHATUS XUMUU: aTOM, OTHOCUTENIbHAs aTOMHAsi U MOJIEKYJIsipHasi MaccChl.
Otxpeitue J1. 1. MerneneessiM [leproauaeckoro 3akoHa. [lepuoanyeckuii 3akoH B hopmynuposke /1. M. Menaeneesa.

Ilepuoouueckas cucmema J]. U. Menoeneesa. Ilepmomnuaeckas cucrema J[. M. MenneneeBa kak rpagudeckoe OTOOpakeHHE MEPUOTUIECKOTO
3aKoHa. Pa3nuyHble BapuaHThl IepruoauuecKkoii cucteMsbl. [leproipl v rpymnmnbl. 3HaYeHHEe NEPUOAUUECKOT0 3aKOHA U MIEPUOINYECKON CUCTEMBI.

Jemoncrpanuu. Paznmunsie popmsl [leproamueckoii cucremsr 1. M. Menneneesa.

Tema 2. CTpoeHue BelllecTBa

Koeanenmnaa xumuueckas céa3p. lloHATHE 0 KOBaleHTHOM cBA3M. OOmas »snekTpoHHas mnapa. KpaTHOCTh KOBAaJE€HTHOW CBSI3H.
DNeKTpoOTpUIIaTeNIbHOCTh. KOBalieHTHAst ToJisipHAass W KOBAJICHTHAs HETMOJSIpHAs XUMUYeckue CBs3M. OOMEHHBI U JIOHOPHO-aKIENTOPHBIN
MEXaHHU3Mbl 00pa30BaHMs KOBAJIEHTHOW CBs3U. BeliecTBa MOJIEKYISIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHHUS. 3aKOH IMOCTOSIHCTBA COCTaBa JJIsl BEIIECTB
MOJIEKYJISIPHOTO CTPOCHHUS.

Hounnasa xumuuecxas céasv. KatnoHsl n aHMOHBIL. MIOHHAas CBsA3b U €€ cBoMcTBA. MIOHHAsA CBSA3b Kak KpalHWN CiTydall KOBAJICHTHOM NOJIIPHOM CBS3H.

Memannuyeckas xumuyeckas ceazw. O0OUMe Ppunueckue cBoicTBa MeTaI0B. CIlIaBbI.

Booopoonas xumuueckas ceéazp. BogopomHasi CBsi3b Kak OCOOBIN CiTydail MEXMOJICKYISIPHOTO B3aWMMOJCHUCTBHSI. MexaHu3M ee 00pa3oBaHUs U
BIIMSIHUE HAa CBOWCTBA BEIIECTB (HA MPUMEPE BOIbI).

Aepecamuvie cocmosinus eewyecmaa. 1'a3pl. 3aKkoH ABOTaapo Jyisi Ta3oB. MoJsipHBIN 00beM ra3000pa3HbIX BemecTB (TIpH H. 1.). JKUAKOCTH.

Tunwvr kpucmanauyeckux pewiemok. Kpucramnnueckas peurerka. MIoHHbIe, METANINYECKHUE, AaTOMHBIE U MOJIEKYJIIPHBIE KPUCTAIUINYECKUE PELIETKH.
Amnorponus. AMop(dHBIe BelecTsa.

Yucmoie sewgecmea u cmecu. CMecu U XUMHUYECKUE coeTuHEHHsI. [ OMOTeHHbIe U reTeporeHHble cMecu. MaccoBas U 00beMHasi JOJIUM KOMIIOHEHTOB
B cMecHu. MaccoBas 10115 npuMeceid. PerieHne 3a1ay Ha MacCoOBYIO JI0JIIO TPUMECEH.

Jucnepchuvle cucmemsi. Ilonsitue nucnepcHoii cucremsl. JlucnepcHas dasa u aucnepcuonHas cpena. Kiiaccudukanus qucnepcHbIX CUCTEM.

JemoncTpanuu. Mojens KpUCTaNIMYECKOH pemeTku xinopuaa Hatpus. OOpas3ipl MUHEPATIOB ¢ MOHHOW KPUCTAJUIMYECKOM PElIeTKOM: KalblIUTa,
ranuta. MoJenu KpUCTAIIMYECKUX PEIIeTOK «CyXOoro jbAa» (Wid Hona), anmasa, rpaduta (wim kBapia). Moaens MoisipHOro oobeMa razoB. Tpu
arperaTHbIX COCTOSIHUS BOJBI.

JladopaTopHbie onbIThl. 1. OmnpeneneHne CBOMCTB HEKOTOPBHIX BELIECTB HA OCHOBE THIIA KPUCTAUIMYECKOW pemieTku. 2. O3HakoMIIeHHE ¢
KOJUIEKIIMEW TOJIMMEPOB, IMJIACTMACC W BOJOKOH M M3Aenuid u3 Hux. 3. JXKecTkocTh BOAbL. YcTpaHeHUE KECTKOCTH BoAbl. 4. O3HaKOMIIEHUE C
MHHEPaJbHBIMU BOJAAMHU. 5. O3HAKOMIIEHHE C TUCTIEPCHBIMHU CUCTEMaMHU.



Tema 3. Dj1eKTPOJIUTHYECKAS TUCCOLMAIUSA

Pacmeopwvi. PacTBOphl Kak TOMOTEHHBIE CHUCTEMBI, COCTOSIIIHE W3 YaCcTHI[ PACTBOPHUTEISA, PACTBOPEHHOTO BEIIECTBA M MPOIYKTOB HX
B3aUMOICUCTBHSA. MaccoBas 10J11 paCTBOPEHHOTO BEIIECTBA. THITBI PpaCTBOPOB.

Teopus 21exkmpoarumuyeckou ouccoyuayuy. INEKTPOJUTH U HEAIEKTPOIuThl. CTENeHb AMEKTPOJUTHYECKON nucconanuu. CUibHbIE U Cllalbie
AJIEKTPOJIUTHI. YPaBHEHHS IIIEKTPOJIUTHIECKOMN TUCCOIUAIINN.

Kucnomwvr B cBeTe TEOpPUHU DIIEKTPOIUTHYECKOW auccornuanuu. OOIMe CBOMCTBA HEOPraHMYECKUX M OPTAaHMYECKUX KHUCJIOT. YCIIOBUSI T€UEHUS
peaKIuil MeX Iy dJIEKTPOTUTAMU JI0 KOHIIA.

OcHosaHus B CBETE TEOPUH DIIEKTPOJIUTHIECKON TUCCOIMAIINH, UX KJIacCu(PHUKaIus 1 0OII1e CBOMCTBA.

Conu B cBeTe TEOPUM HIIEKTPOJUTHYECKON IUCCOLMALMHU, MX KiIaccupuKanus U OOIIMe CBOMCTBA. DIEKTPOXUMHUYECKUHM Pl HANpPsLKEHUN
METAJIJIOB M €T0 MCTIOJb30BaHHUE JIJIsl XapaKTEPUCTUKN BOCCTAHOBUTEIBHBIX CBOWCTB METAJIJIOB.

T'uoponuz. Cnydaun ruapomnusa cosieid. Peakmust cpenst (pH) B pacTBOpax ruApOIM3YIOIINXCS COJIEH.

JdemoncTpauuu. Vcneitanue pacTBOPOB AJMEKTPOIUTOB U HEIJIEKTPOJIUTOB HA MPEIMET TUCCOIUAIIMH. 3aBUCUMOCTh CTEMEHHU JIEKTPOJIUTUUECKON
JUCCOITMAITNN YKCYCHOHM KHCIIOTHI OT pa30aBieHus pactBopa. [Ipumeps! peakiuii HOHHOTO 00OMeHa, UAYIIUX ¢ 00pa30BaHUEM OCaJIKa, Ta3a WX BOJIBI.
XWMHYECKHE CBOMCTBA KHCJIOT: B3aWMMOJICHCTBHE C MeETaUIaMH, OCHOBHBIMHM U aM(pOTEPHBIMH OKCHIAMH, OCHOBAHWSAMHU (IIEJIOYaMH |
HEPaCTBOPUMBIMH B BOJIE), COJIIMH. B3anMoeiicTBHE a30THOM KHUCTIOTHI C MEIBIO.

JlaGopaTropHblie onbIThl. 6. O3HAKOMJICHHE C KOJUIEKIHMEH KUCIOT. 7. [lodydyeHne u CBOMCTBA HEPACTBOPUMBIX OCHOBaHUU. 8. O3HAKOMIIEHHE C
KOJUTIeKIIMEe ocHOBaHUM. 9. O3HaKOMJIEHHE C KOJUIEKIMEH MHHEpayoB, coAepkamux coiu. 10. McnbiTanre pacTBOPOB KUCIOT, OCHOBAaHUM M COJIEH
uHaukaropamu. 11. Paznuunsie ciydan ruaposimsa coseil. 12. ['napoaus XJ0pua0B U alleTaToB METOYHBIX METAJIOB.

Tema 4. Xumudeckue peakuuu. Bemecrsa

Knaccugpurayusa xumuyeckux peaxyuti. Peakuun, naymue 6e3 n3aMeHeHus coctaBa BemiecTB. Kitaccugukaiys no 4uciy ¥ COCTaBy pearupyromux
BEIECTB U MPOAYKTOB peakuuu. Peakuuu pasznokeHus, COSAUHEHHUs, 3aMellleHrs 1 0OMEeHa B HEOpraHM4ecKoW XuMuu. Peakiuu mpucoequHeHUs,
OTIIEIUICHUS, 3aMEIICHHS U U30MEPHU3AIK B OPraHMYeCKON XUMHUU. Peakiiuu noammMepusanny Kak YacTHBINA CTydall peakiuil mpucoeInHeHusl.

Tennosotl 3¢hghexm xumuyeckux peaxyuui. IK30- U IJHIOTEPMUYECKHE peaklIMU. TepMOXUMHUUYECKUE ypaBHEHHUs. Pacyer xonndecTBa TEIJIOTHI 1O
TEPMOXUMHUYECKIM YPABHEHHUSIM.

Cropocmub xumuueckux peaxkyuu. IToHITHE O CKOPOCTH XMMUYECKUX PEAKUNN, aHATMTUYECKOE BBIPAKEHHE. 3aBUCUMOCTh CKOPOCTHU PEAKIMU OT
KOHIICHTPALIUH, JaBJIEHUs, TEMIIEPATyphl, IPUPO/Ibl PEAruPYIOIIUX BEIIECTB, MIIOMAAN X CONPUKOCHOBEHUS. 3aKOH JIEHCTBYIOLIMUX Macc.



Kamanus. Karamuzatopsl. Katanus. TlpuMepsl KaTaIUTHYECKUX MPOIECCOB B MPOMBIIIIEHHOCTH, TEXHUKE, ObITy. DEpMEHTH B UX OTIHYUS OT
HEOPraHMYECKUX KaTann3atopoB. [IpuMeHeHne katanu3aTopoB U (pepMEeHTOB.

Xumuuecxoe pasnogecue. OOpaTuMble U HEOOpAaTUMBbIE pEaKIMHU. XHMHUYECKOE PAaBHOBECHE U CIIOCOOBI €ro CMEIIEHUS Ha IMpUMeEpe MOJTydeHHS
aMMHaKa.

Oxucaumenvro-eoccmanosumenvhule npoyeccobl. OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE peakuuu. OKHUCIUTENb U BOCCTaHOBUTENb. OKHUCIEHUE U
BoccTaHoBJieHHE. COCTaBIEHNE YPAaBHEHUN OKUCIIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKIIUI METOJOM AJIEKTPOHHOI0 OaaHca.

Obwue ceoticmeéa memannos. XUMHUYECKHE CBOMCTBA META/NIOB KaK BOCCTAHOBUTEJCH. B3ammojelcTBHE METalsIOB ¢ HEMETajlaMH, BOJOH,
KMCJIOTaMHU U PaCTBOpaMHM coJieil. MetaiutorepMus.

Koppo3zusa memannos xak OKUCIUTEIBHO-BOCCTAHOBUTENBbHBIHN Mpo1iecc. CriocoObl 3allUThl METAIJIOB OT KOPPO3HH.

Oobwue ceovicmeéa Hememannog. XUMUUYECKUE CBOICTBA HEMETAJJIOB Kak OKHciauTenel. BzaumonelicTBue ¢ MeTaymiamu, BOJOPOJIOM U JIPYTUMH
HeMmetaulamMu. CBOMCTBA HEMETA/UIOB KaK BOCCTaHOBHTeENECH. B3aumojeiicTBUE C MPOCTBIMH M CIIOKHBIMH BEIIECTBAMU-OKUCIUTENIMHU. OO1mas
XapaKTEePHUCTHKA TAJIOTCHOB.

Onexmponuz. OOmMe cnocoObl MOJYyYEHHs] METAIOB U HEMETAJIOB. DJIEKTPOJIM3 PAacTBOPOB M PAcIlJIaBOB AJIEKTPOJIIMTOB Ha MPUMEpPE XJIOpHJa
HaTpusl. DIEKTPOJUTUUECKOE TTOTydeHHe amfoMuHus. [IpakTuueckoe 3HaUeHHE IEKTposn3a. [ abBaHOIUTACTHKA U TaTbBAHOCTET UL,

3axnouenue. IlepcieKTUBBI pa3BUTUS XUMHUECKON HAYKH M XUMUYECKOTO MPOU3BOACTBA. XUMHUS U MTpo0IeMa 0XpaHbl OKpYXKaroulei cpebl.

JdeMoHcTpanuu. DK30TEPMHYECKUE W DHIOTEPMHUUECKHE XMMHYECKHE pEaklHH. TersioBble SBICHHUS TPH PACTBOPEHHH CEPHOW KHUCIOTHI U
aMMHAYHOM CENUTPBl. 3aBUCUMOCTh CKOPOCTH pEaKLHMH OT MPHUPOJABI BEIIECTB HAa MNPUMEPE B3aMMOJCHCTBHS PacTBOPOB PAa3IUYHBIX KHCJIOT
OJINHAKOBOM KOHIIEHTPAIMU C OJUHAKOBBIMU KyCOUKaMH (TpaHy/laMH) IIMHKA U OJMHAKOBBIX KYCOUKOB Pa3HBIX METAJJIOB (MarHus, LUHKA, JKejle3a) C
pPacTBOPOM COJITHOM KHCJIOTHI. B3ammojelcTBHEe pacTBOPOB CEPHOM KHUCIOTHI C pacTBOpaMHU THOCYJIb(aTa HATpUsl Pa3IMYHON KOHIICHTPAIMH U
TeMrneparypbl. Mozenb Kumsmiero cios. Pasnoskenne mepokcuja BOAOpOa ¢ MOMOIIbI0 Heopranndeckux karanuszatopoB (FeClz, KI) u mpupoaapix
00BEKTOB, COJEpKaIINX KaTaja3y (cbipoe Msaco, kaprodens). [Ipocreiinie OKUCIUTENIbHO-BOCCTAHOBUTEIbHBIE PEAKIIMH: B3aUMOICUCTBHUE LIMHKA C
COJISTHOM KMCJIOTOM | Kene3a ¢ cyabdarom meau (I11). Moaens anektponusepa. Moens 3JIeKTpOIU3HON BaHHBI JJIs TTOJTYYCHUS aTFOMUHHUSL.

JladopaTopHbie onbIThl. 13. [lonydeHne kuciaopoaa pas3iokKeHUEM MEPOKCHUIA BOJOPOIA € MOMOIIBIO JUOKCHIa MAapraHiia U Karajaasbl ChIpOTro
kaprodens. 14. Peakius 3amenieHus: Meau jkenie3oM B pactBope cyibpara meau (I1). 15. [Tonydenne Boaopoaa B3auMOACHCTBUEM KUCIIOTHI C IIMHKOM.
16. O3HakomIIeHHE C KOJUIEKIMEeH MeTaJIoB. 17. O3HaKOMIIEHHE ¢ KOJUIEKIMENH HEMETAJUIOB.

IIpakTnyeckne padorbl. 1. [lomyyenue, coOupaHue u pacro3HaBaHHe razoB. 2. PeleHue sKcrepUMEHTANBHBIX 3a/a4 Ha WACHTU(DUKAINIO
HEOPraHUYECKUX U OPraHUYECKUX COCTUHEHUM.

IINIAHUPYEMBIE PE3YJIBTATBI U3YUYEHUA KYPCA XUMHUHU



Yuenuxk oonoscen 3namo:

*  B@XHEHUIIME XMMHUYECKHUE IMOHATHS: BELIECTBO, XWMHYECKHU 3JEMEHT, aTOM, MOJIEKYJa, aTOMHAas W MOJIEKYJISIpHAas Macca, MOH, aJUIOTPOIHS,
M30TOIIBI, XAMUYECKAsl CBS3b, AJIEKTPOOTPHUIIATEIHHOCTh, BAJICHTHOCTh, BAJICHTHOCTH, CTENIEHb OKUCIECHUS, MOJIb, MOJISIpHASI Macca, MOJISIPHBINA 00BEM,
BEIIECTBA MOJICKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO CTPOCHUS, PACTBOPHI, AJIEKTPOJUT U HEIICKTPOJIUT, SJIEKTPOJIUTHIECKAS AUCCOLUALINS, OKUCIUTENIb U
BOCCTaHOBHTEJIb, OKUCIICHHE BOCCTAHOBIICHHE, TEIUTOBOM 3(D(EKT peakiuu, CKOPOCTh XUMHUYECKON peakilny, KaTain3, XAMUIECKOe PaBHOBECHCE,

* OCHOBHBIE 3aKOHBI XUMHH : COXPAHEHUSI MAacCChl BEUIECTB, IOCTOSIHCTBA COCTABA, IEPUOANUYECKHI 3aKOH;

* OCHOBHBIE TEOPUU XUMUU: XUMHUYECKOMN CBSI3H JIEKTPOJIUTHUECKON TUCCOLUALNY;

* BaAXHEHIIHE BEMIECTBA M MATEpHalIbl: OCHOBHBIE METAJUIbl W CIUIABbI, CEpPHAas, COJIAHAs, a30THAsA, KUCJIOTHI, IIEIOYHM, aMMHAK, MUHEPAJIbHbIE
ynoOpeHus;

Yuenux oonscen ymems:

* Ha3bIBaTh U3YUYEHHBIC BEUIECTBA MO «TPUBHAIBHON» WIIM MEXTYHAPOIHOW HOMEHKIIATYPE;

* ONpPEACIISTh: BAICHTHOCTh M CTENIEHb OKHCIICHUS] XUMUYECKUX 3JIEMEHTOB, TUI XUMHUYECKON CBSI3U B COCIMHEHUSX, 3aps]l MOHA, XapaKTep CPEabl B
BOJIHBIX PACTBOPAX HEOPraHMYECKUX COCTMHEHUSAX, OKUCIUTENIb U BOCCTAHOBUTEb;

*  XapaKTepHU30BaTh: AIEMEHTHI MaJbIX MEPUOAOB Mo uX mojoxkeHnio B [ICXD; obmue XuMUUecKkre CBOKWCTBA METAUIOB, HEMETAJUIOB, OCHOBHBIX
KJIACCOB HEOPraHWYECKUX COCTUHEHUN;

* OOBSICHATH: 3aBUCUMOCTh CBOWCTB BEIIECTB OT MX COCTaBa M CTPOEHUS; MPUPOJY XUMHUYECKOW CBSI3U (MOHHOM, KOBAJIEHTHOM, METAIIMYECKOil),
3aBUCUMOCTh CKOPOCTH XMMHYECKOUN PEaKIIU ¥ TIOJIOKEHHSI XUMHUYECKOTO PAaBHOBECHS OT Pa3IMUHBIX (DAKTOPOB; O OBbSICHEHUSI XUMUYECKUX SIBIICHUM,
MIPOUCXOSIINX B IPUPOJIE, OBITY U Ha TPOU3BO/ICTBE;

* BBINOJHATH XUMUYECKUI HKCIIEPUMEHT [0 PACIIO3HABAHUIO BAKHEUIINX HEOPraHUYECKUX BEIIECTB;

* TMPOBOJUTH CaMOCTOSTEIbHBIA MOUCK XUMHUYECKOW HHGPOpPMAIMU C HCIOJb30BAaHHEM DPA3JIMYHBIX HCTOYHUKOB (HAYYHO-TIOMYJSIPHBIX H3AAHUM,
KOMITBIOTEPHBIX 0a3 NaHHBIX, pecypcoB HHTepHeTa); MCIONb30BaTh KOMIIBIOTEPHBbIE TEXHOJOTHUHU Uil O0pabOTKM U Mepefayd XUMHYECKOH
WH(pOpMAIIUK U €€ TIPEICTABIICHUSI B Pa3IMYHbBIX (popMax;

UCNO1b306aMb NPUOOPEMEHHbBIE 3HAHUA U YMEHUS 8 NPAKMUYECKOU 0eAmeIbHOCHU U NOBCEOHEGHOU HCUSHU OJIA:

* OOBSICHEHUS] XMMHYECKUX SIBJICHHM, MTPOUCXOSIINX B IPUPOJE, ObITY, HA IPOU3BO/ICTBE;

* DKOJIOTMYECKU IPaMOTHOTIO MOBEJACHUSI B OKPYXKAIOILIEH Cpene;

* OUEHKHM BJIMSHUS XUMHYECKOTO 3arpsI3HEHUS OKPYIKAIOIIEH Cpe/ibl HA OPraHU3M YeJIOBEKA U APYTU€ KUBbIE OPTaHU3MBbI;

+ 0e30macHOTo 00palIeHus C TOPIOYUMH U TOKCUYHBIMH BEIIeCTBAMU, TAO0OPaTOPHBIM 000pYI0BAaHUEM;

* TPUTOTOBJICHHE PACTBOPOB 33/IaHHOM KOHIIEHTPALIMU B OBITY M Ha IIPOU3BOJICTBE.

* OIpeeseHUs: BO3MOKHOCTH IPOTEKaHUSI XMMUYECKUX MTPEBPAICHUI B Pa3JIMYHBIX YCIOBUIX U OLIEHKU UX MOCIEICTBUM;

+ 0e30macHOTo 00palIeHus C TOPIOYMMH U TOKCUYHBIMH BEIIECTBAMU, TAO0PATOPHBIM 000pYI0BAaHUEM;

* TPUTOTOBJICHHS PACTBOPOB 33JaHHOIN KOHIIEHTPAIUU B OBITY U HA IPOU3BOJCTBE;

* KPUTHYECKOH OLIEHKHU JOCTOBEPHOCTH XMMHUYECKON MHGOPMAINH, MOCTYMAOUIEH 3 Pa3IMYHBIX HCTOYHHUKOB.



HOPMbI U KPUTEPUU OLIEHUBAHUA
Pesynprathl 00yueHHs] XMMHHU JIOJDKHBI COOTBETCTBOBATH OOIIMM 3ajadyaM IpeaMeTa U TpeOOBaHUSM K €r0 YCBOEHHUIO.
Pesynbrathl 0O0y4eHHs OIICHMBAIOTCS TO NATHOAUIBHOM cucteme. [Ipu OIlGHKE YUYMTBIBAIOTCS CIENYIOLINE KaueCTBEHHbIC MOKA3aTeNn
OTBETOB:

. riryOrHa (COOTBETCTBUE U3YUYECHHBIM TEOPETHIECKUM 0000IIECHHSIM);
. OCO3HAHHOCTH (COOTBETCTBHE TPEOYEeMBIM B MPOTpaMMe YMEHHUSM NMPHUMEHSATH IMOJYYCHHYIO HH()OPMALHUIO);
. MOJIHOTA (COOTBETCTBHE 00BEMY IPOTPAMMBI i HHPOpPMAINH yIeOHUKA).

[Ipu o1ieHKE YUUTHIBAIOTCS YUCIIO M XapaKTep OMMUOOK (CYIIECTBEHHbIC WU HECYIIICCTBEHHBIE).

CymiecTBeHHbIE OMMOKM CBS3aHBI C HEIOCTATOYHOW TJIYOMHOM M OCO3HAHHOCTBIO OTBETA (HAMpUMEp, YUYEHUK HENMpaBWUJIIBHO YKa3ail
OCHOBHBIC TPU3HAKH TIOHSITHH, SBJIICHUN, XapaKTEpPHBIC CBOMCTBA BEIIECTB, HEMPABUIHHO CHOPMYIMPOBAI 3aKOH, MPaBUJIO M T.I. WIH YYEHUK
HE CMOT MPUMEHUTHh TEOPETUUYECKHWE 3HaHUs Ui OOBSCHEHMs] M TpEACKa3aHusl SBJICHUN, YCTAHOBJICHUS MPUYUMHHO-CJIEICTBEHHBIX CBS3EH,
CPaBHEHHMSI U KJIaCCU(PUKALIMU SBJICHUM U T. I1.).

HecymectBennbie OmmOKH OMPENEsSIOTCS HEMOJHOTOW OTBeTa (HAampuMep, YNYIIEHHE W3 BHAA KaKOro-JuO0 HexapakTepHoro Qaxra
MpU OTIMICAHUU BEIIECTBa, Tporecca). K HUM MOXHO OTHECTH OTOBOPKH, OTHMCKH, JOIMYIICHHBIC 10 HEBHUMATEIBHOCTH (HAIIpUMED, Ha IBa U 0oJiee
yYpaBHEHUS PEAKIMi B TIOJJTHOM MOHHOM BHJIE JIOTYIIIEHA O/THA OMIMOKA B 0003HAYCHHH 3apsiia HOHA).

Pesynbrarel 00yueHHsT TPOBEPSIIOTCS B TMPOIECCe YCTHBIX M MHUCBMEHHBIX OTBETOB Y4YAIIMXCS, a TAK)Ke MPU BBIMOJHEHUU HUMHU
XUMHUYECKOTO IKCIIEPUMEHTA.

OueHka TeopeTu4ecKuX 3HAHUMN

Ommemka «5»:

OTBET IOJHBIA W MPaBWIbHBIM HAa OCHOBAaHWUW W3YYEHHBIX TECOPHUH; MaTepHUall U3JI0KEH B OMPEACIICHHON JIOTUYECKOW MOCIIEeI0BATEIHLHOCTH,
JUTEPATYPHBIM SI3BIKOM; OTBET CAMOCTOSATEIbHBIN.

Ommemka «4»:

OTBET MOJHBIA U MPAaBUIIBHBIA HA OCHOBAHUU M3YUYCHHBIX TEOPUI; MaTeprall M3JI0XKEH B ONPEICNIEHHOM JIOTHYECKOW MOCIeI0BaTEIbHOCTH,
IPU 3TOM JOMYIIEHBI

JIBE-TPU HECYIIECTBEHHbIE OLITUOKH, UCIIPABJICHHBIE [0 TPEOOBAHUIO YUUTEIS.

Ommemka «3»:

OTBET MOJIHBIA, HO MpPU 3TOM JIOMYyIlIEHA CYIIECTBEHHAs OIIMOKA WJIM OTBET HEIOJIHBIN, HECBSA3HBIN.

Ommemxa «2»:

IIpH OTBETe OOHAPYKEHO HEMOHMMAaHWE YYal[UMCsi OCHOBHOTO COJIep)KaHMs y4eOHOro MaTepuaia WM JOMYIICHbl CYIIECTBEHHBIE OIINOKH,
KOTOpbIE y4allluiics HE MOXET HCIPAaBUTh MPHU HABOAALIMX BOIPOCAX YUUTEIS.

OneHka IKCIepUMEHTAJIBLHBIX YMEHHI



OreHka CTaBUTCA HA OCHOBAaHUH HAOIIOACHUS 32 YYAlIUMCS U TUCBMEHHOTO OTYeTa 3a paboTy.

Ommemka «5»:

paboTa BBIMIOJIHEHA MMOJIHOCTHIO U MPABUIIBHO, CACTAHbI IPABUIIbHBIC HAOIIOAEHHUS U BBIBOJIBI; SKCIIEPUMEHT MPOBEACH MO IUIAHy C y4eTOM
TEXHUKH OE30MacHOCTH W TMPaBHJ PaOOTHI C BEIIECTBAMH U 000PYJOBAHUEM; IPOSIBIICHBl OPTaHU3AIMOHHO-TPYAOBbIE YMEHUS (TIOIIEPKUBAIOTCS
YUCTOTAa pabovYero Mecra U MOPSIOK Ha CTOJIE, SKOHOMHO HCIOJIB3YIOTCS] PEaKTUBBI).

Ommemxa «4»:

paboTa BBINOJIHEHA NPABWIIBHO, CJENAaHBl MPAaBUJIbHBIE HAOIIONEHUS W BBIBOABI, HO TPH ITOM IKCHEPUMEHT MPOBEIEH HE IOJHOCTHIO
WM JIOMYIIEHbI HECYIIECTBEHHBIC OIMMMOKU B paboTe ¢ BeliecTBaMH U 000pYIOBAHUEM.

Ommemka «3»:

paboTa BBITIOJHEHA MPABUIIHLHO HE MEHEE YeM HAIOJIOBUHY WJIH JIOTYIIEHA CYIIECTBEHHAs OIIMOKAa B XO/€ JKCIEPUMEHTa, B OOBSICHEHHH, B
opopmiieHHH paboOThl, B COOJIIOJIEHUU MpaBUJI TEXHUKU O€30MacCHOCTU MpU paboTe ¢ BemiecTBaMU M 00OpyIOBaHUEM, KOTOpas HCIHpaBISETCs
0 TpPeOOBAHUIO YUUTEIIS.

Ommemxa «2»:

JomnyiieHbl 1Be (1 OoJiee) CyHIECTBEHHBIE OIIMOKM B XOJ€ SKCIEPUMEHTa, B OOBSCHEHHH, B o(opmiieHUHM paboThl, B COONIOACHUU
MpaBHJ TEXHUKH OE30MacHOCTH TpH padoTe ¢ BemecTBaMd M 000pyJOBaHHEM, KOTOPBIE yJalIUICS HE MOKET UCIPABUTH AaXe MO TPeOO BAaHHIO
YIUTETIS.

OueHka yMeHMi peliaTh IKCNePUMEHTAJIbHbIE 324K

Ommemka «3»:

IJIaH PEIIEHUsT COCTABIICH MPABUIIBHO; MIPABUIILHO OCYIIECTBJICH IMOI00P XMMHUYECKHX PEAKTUBOB U 000PYI0OBAHUSI; TAHO MOJTHOE OOBSICHEHHE
M CJeJIaHbBI BHIBOIBI.

Ommemka «4»:

IJIaH PEIICHHS COCTABJICH MPABHIIHHO; MPABMIIBHO OCYIIECTBIICH MOJ00P XMMHUYECKHX PEAKTHUBOB W O00OPYIOBAHMS, TIPH 3TOM JOMYIICHO HE
0oJiee IBYyX HECYIIECTBEHHBIX OMIMOOK B O0OBSICHEHNWH U BBIBOJAX.

Ommemka «3»:

IJIaH PEIICHHS COCTaBJICH MPaBUJIBLHO; MPABMWJIBHO OCYIIECTBICH TOJ00P XHMHUYECKHX PEAKTHBOB M 00OpYyIOBaHUS, HO JIOMYIIEHA
CyIlleCTBeHHAas omuOKa B OOBSICHEHUH U BBIBOJIAX.

Ommemka «2»:

JomyiieHsl 1Be (M Ooliee) CyIIeCTBEHHBIE OIIMOKKM B IUIaHE peUIeHHs, B TOA00pe XUMHUYECKUX PEaKTUBOB U O0OOpyIOBaHUS, B
00BSCHEHHUH U BLIBOJAX.




OueHka yMeHUI pemaTh pacuyeTHbIE 3212491

Ommemka «5x»:

B JIOTUYECKOM PACCYXKJCHUH M PEIICHUN HET OIIMOOK, 3a/1a4a pelicHa parfioHaIbHBIM CIIOCOO0M.

Ommemka «4x».:

B JIOTHYECKOM PACCYKICHHHM W PCIICHWH HET CYIIECTBCHHBIX OINMMOOK, HO 3ajada pelleHa HepalMOHATBHBIM CIIOCOOOM WIIH JIOTYIICHO
He 0oJiee IBYX HECYIIECTBCHHBIX OIIHOOK.

Ommemka «3».:

B JIOTHYECKOM PACCYXKJICHUHU HET CYIIECTBEHHBIX ONMTMOOK, HO JOIMYIIEHA CYIICCTBEHHAs ONTMOKA B MATEMAaTHYECKHX pacyeTax.

Ommemka «2x»:

UMEIOTCS CYIIECTBEHHBIC OMMUOKHU B JIOTHYECKOM PACCYKJICHUU U PEIICHUH.

Ounenka NMCbMEHHBIX KOHTPOJILHBIX padoT
Ommemka «3»:
OTBET TOJIHBIN W MPABWIBHBIN, BO3MOKHA HECYIIIECTBEHHAS OITHNOKA.
Ommemka «4»:
OTBET HEMOJIHBIN WM IOMYIIEHO He 00Jiee NBYX HECYIIECTBEHHBIX ONTHOOK.
Ommemka «3»:
paboTa BBITIOJTHEHA HE MEHEE YeM HAIOJIOBUHY, JOIYIIEHA OJIHA CYIIECTBEHHAs OIMOKa U IBE-TPHU HECYIIECTBEHHBIE.
Ommemra «2»:
paboTa BBITIOJTHEHA MEHEE YEM HAMOJOBUHY WUJTU COJACPKHUT HECKOJIBKO CYIIECTBEHHBIX
OIIHOOK.
[Ipu orieHKE BBITIOJTHEHHS TMCHbMEHHON KOHTPOJIBHOM pabOThl HEOOXOMMO YUHUTHIBATh TPEOOBAHUS €AMHOTO Opdorpaguieckoro pexuma.

TemaTuueckoe miiannpoBanue kypca 11 kiacca 6a30B0ro ypoBHst

(1 4 B Henenmro, Bcero 34 4.)

HOMepa XapaKTepI/ICTI/IKa OCHOBHBIX BUJIOB JCATCIBbHOCTHU

Tema ypoka OcCHOBHOE coJiepXKaHue ypoKa
YPOKOB I1/TI oOyyaromuxcs (Ha ypoBHE y4eOHBIX JIeHCTBUI)




Tema 1. CTpoenue BemecTB (9 1)

1 OCHOBHBIE CBEJICHUSI O CTPOCHUU Crpoenue aToma: cocTaB sijipa (HyKJIOHBI) U ApPryMeHTHUpPOBATH CIIOKHOE CTPOCHHE aTOMa Kak
aToma aneKTpoHHas obosouka. [Tonstue 00 CUCTEMBI, COCTOSILEN U3 Apa U JIEKTPOHHOM
u3otonax. [loHsTHE 0 XUMHUYECKOM 3JIEMEHTE, | 000JIOUKH.
KaK COBOKYITHOCTH aTOMOB C OJINHAKOBBIM
XapaxkTepru30oBaTh YpOBHU CTPOCHHUSI BELIECTBA.
3apsA7IOM A1pa.
OnuceiBaTh yCTpoicTBO U paboty bosbiioro
Jemoncmpayuu. 1lopTpeTsl .
aJIpOHHOTO KoJulaiaepa
3. Pesepdopna, H. bopa. BuneodparmenTst u
cnaiapl «bonbIIoi agpOHHBINA KOJUIAAEpY,
«YPOBHM CTPOEHHUS BELIECTBA»
2 [Tepuoanueckas cucrema ®dusndeckuit cMpIci puHATOW B Tabnuie [l. | OnuceiBaTh CTPOCHUEM aTOMa XUMHUUYECKOTO

XUMHUYCCKUX JJIEMECHTOB

. . MenneneeBa B CBETE yUCHUS O

CTPOCHHHU aToOMaA.

N. MeHneneeBa CUMBOJIMKHU: TOPSIAKOBOIO
HOMEpA JIEMEHTa, HOMepa Nepro/ia U HoMepa
rpynnbl. [IoHATHE O BAJICHTHBIX AJIEKTPOHAX.
OtobOpakeHue CTPOCHUS ANIEKTPOHHBIX
000JI0YEK aTOMOB XHMMYECKHX DJIIEMEHTOB C
MOMOIIIbIO  AJICKTPOHHBIX M AJIEKTPOHHO-

rpaduueckux Gopmym.

OObsicHEeHHE 3aKOHOMEPHOCTEH W3MEHEHHUs

CBOMCTB JJIEMEHTOB B nepuoaax Mu rpymiiax

3JIEMEHTA Ha OCHOBE €ro
MOJIOXKEHUS B IEPUOIUUECKON CHCTEME
J. . Menaeneena.

3anuceIBaTh QJICKTPOHHLIC U 3JICKTPOHHO-

rpaduyeckue GopMyabl XUMHUECKUX DIIEMEHTOB.

OHpeI[eJ'IHTB OTHOIICHHUEC XMMHNYCCKOI'O JICMCHTA

K OHpeI[eJ'IéHHOMy QJICKTPOHHOMY CeMeﬁCTBy




HGpHOI[PI‘-IGCKOfI CUCTEMBI, KaK CJIICACTBHC HUX

AJIEKTPOHHOTO  CTPOECHUS.  DJIEKTPOHHBIE

CEMEICTBA XMMHYCCKHUX DJIIECMCEHTOB.

Jemoncmpayuu. Paznnanasie GopMel
[leproauueckoi CUCTEMBI XUMUYECKUX
anemenToB /1. . Menneneesa. [loprper /1. 1.

Menneneena.

Jlabopamopuvie onvimovl. MoaenupoBaHue
noctpoenus [lepuoanyeckoil CHCTEMBI €

IIOMOIIIBIO KapTOYCK

CraHOBJIEHHE U pa3BUTHE
[leproauueckoro 3aKkoHa U TEOPUU

XHUMHUYECKOTO CTPOCHMUS.

[Ipennoceuiku oTkpbiTHs  [lepuogmyeckoro
3aKOHa M TEOPHUH XUMHUYECKOTO CTPOCHHS
OpPraHUYECKUX COECTUHEHHI; pOJib TUYHOCTH B
UCTOPUU XUMHUH; 3HAYCHHE NPAKTHKUA B

CTaHOBJICHHUH n Pa3sBUTHH XUMHNYCCKUX

TEOpUIL.

HHemoncmpayuu. Iloptperst /1. H.
MenpeneeBa u A. M. Byrneposa

[IpencraBisaTh pa3BUTHE HAYYHBIX TEOPHUH 1O
CIIUpPATIU Ha OCHOBE TPEX (HOPMYIUPOBOK
[Teproanueckoro 3akoHa U OCHOBHBIX
HAIPAaBJICHUN Pa3BUTHS TEOPUU CTPOCHUS
(XMMUYECKOT0, FNEKTPOHHOTO U

MIPOCTPAHCTBEHHOTO).

XapaKTepI/BOBaTB POJIb HPAKTUKHU B CTAHOBJICHUHU

H pa3BUTUHU XUMHYECKOH TCOPUHU.

AprymMeHTHpOBaTh 4yBCTBO FOPJOCTH 32

JOCTH>KEHMS OT€UECTBEHHON XUMHUM 1 BKJIA




POCCUICKHX Y4EHBIX B MUPOBYIO HAyKy

HNoHHasa xumuyeckas CBs3b U Karvonsl ¥ aHMOHBI: HX 3apsaapl U | XapaKTepu30BaThb HOHHYIO CBS3b KaK CBA3b
MOHHBIE KPUCTAJUTMYECKUE PEIIETKU. | KIIacCU(PHUKAIMA 10 COCTaBy Ha IMPOCTBHIE U | MEXKIY HOHAMH, 00pa3yIOIIUMUCS B PE3yIbTaTe
cinoxusle. IlpencraButenu.  [lonsTHe 00 | oTHauu UM npuéma 3JIEKTPOHOB aTOMaMU WIIH
WOHHOM  XMMHUYECKOM  cBs3W.  MoOHHas | rpynnamu aToOMOB.

KpUCTAJUIMUECKass pemérka u (PU3NYecKue
OnpenensiTb NPUHAAIEKHOCT HOHOB K TOW MJIH
CBOMCTBa BELIECTB, OOYCIOBJIEHHbIE ASTHUM .
WHOM TpyIIIe HA OCHOBAHHUM HX 3apsija U COCTaBa.
CTPOCHHEM.

XapakTepu3oBaTh (PU3NUECKHE CBONCTBA BEILIECTB
Jlemoncmpayuu. Moaenb HOHHON
C MOHHOM CBSI3b10, KaK (PYHKIIMIO BH/IA
KPUCTAJUTMYECKOMN PEIIETKH Ha pUMepe . .
XUMHUYECKOHN CBS3M U TUIA KPUCTAITUYECKOU
XJlopuJia HaTpusi. MUHEpabl C 3TUM THIIOM

. L pEmETKU

KPUCTAJUIMYECKON pEIIETKON: KAJBLIUT,

TaJINT.
KoBanenTtHas xumuueckas CBA3b. [Tonstue 0 KOBAJIEHTHOM cBs3U. | ONUChIBATh KOBAJICHTHYIO CBSI3b, KK PE3YJIbTAT
ATOMHBIE 1 MOJIEKYJISIDHBIE DNEeKTPOOTPULIATEIbHOCTh, HEMOJSpHAass U | 0Opa3oBaHUs OOIIMX 3JIEKTPOHHBIX Map WIH KaK
KPUCTAJUIMYECKUE PEIIETKH NOJISIPHAsE KOBAJIECHTHBIE CBsI3U. KpaTHOCTH | pe3ysbTaT NEPEeKPhIBAHMS JIEKTPOHHBIX

KOBAQJIEHTHOU CBSA3H. MexaHusMbl | opOuTaeH.

oOpa3oBaHus KOBAJIEHTHBIX CBS3EH:

KnaccudunupoBaTth koBaneHTHbIE cBs3H 110 D0,
OOMEHHBII W  JIOHOPHO-  aKIENTOPHBIM.
KpPaTHOCTHU U cioco0y MepeKpbIBaHuUs
[lonsipHOCTH  MOJIEKYNIBI, KaK CJEACTBUE
AIIEKTPOHHBIX OPOUTANIEH.
MOJISIPHOCTH CBSI3M U T€OMETPUHM MOJIEKYJIBI.




Kpucramnmueckue pemérku ¢ 3TUM THIIOM

CBSI3U: MOJIEKYJISIPHBIE u aTOMHBIE.
dusndeckue CBOMCTBA BEIIICCTB,
0O0YCJIOBJICHHBIE THUIIOM KPHUCTAIUTMYECKUX
PEWETOK.

Jemoncmpayuu. Moenu MOJIEKYISIpHOU
KPUCTAJUTMUECKON PEIIETKN Ha IpUMeEpe
«CyXOTo JIbJ1a» WIH NOJIAa U AaTOMHOU
KpUCTATINYECKON PEIIETKY Ha pUMeEpe
asMasa, rpadura i kBapua. Monens

MOJISIpHOTO 00bEMa rasza

XapakTepu3oBaTh (PU3NUECKHE CBOWCTBA BEIIECTB
C KOBQJICHTHOM CBS3bI0, KaK (DYHKIIHIO
KOBAQJICHTHOM CBSI3U M THUIIA KPUCTAIUINYECKON

peLETKU

MeTannnyeckass XMMHYSCKas CBS3b.

IlomsTne 0  METaIMYECKOH CBSA3HM H
METaJUTMYECKUX KPUCTAJUTMUYECKUX PEIIETKAX.
du3znyeckrue CBOMCTBA META/UIOB Ha OCHOBE
X KPUCTAUTMYECKOTO CTPOCHHUSI.
METAJJIOB Ha

HpI/IMeHeHI/Ie OCHOBE HX

CBOMCTB. I‘IéthIe U OIBCTHBIC CILJIaBbI.

Hemoncmpayuu. Moienu KpuCTaInueCKuX

peH_IéTOK MCTAJIII0B.

Jlabopamopnuie onvimoi. KoHCTpynpoBaHue

XapakTepru30BaTh METAUNIMYCCKYIO CBSI3b KaK
CBSI3b MEXK/y HOH-aTOMaMH B METAJUIaX M CIlJIaBax
MOCPEACTBOM 000O0IIECTBIEHHBIX BAJICHTHBIX

3JICKTPOHOB.

OOBACHATH €IUHYIO IPUPOTY XUMUUYECKUX

CBSI3€EN.

XapakTepu3oBaTh (PU3NUECKHE CBONCTBA
METaJJIOB, KaK ()YHKIIMIO METAJUTMUECKOH CBS3U U

METaJUIMYECKON KPUCTAIUINYECKON PEIIETKI




MOJIEJIU METAJUINYECKON XUMHYECKOHN CBSI3U

BOI[OpO[[HaSI XUMHYCCKas CBA3b.

MexMonexkyisipHas U BHYTPUMOJIEKYIISIpHAs

BOJIOPOJIHBIE CBS3U. 3HavyeHne
MCKMOJICKYJIAPHBIX BOJOPOIHBIX CBSI3e B

IPUPOJIE U )KU3HU YEJIOBEKA.

Jlemoncmpayuu. BuneodparMeHThI U CaIbI

«CTpyKTypHI OenKa.

Jlabopamopuvie onvimui. JleHaTyparus Oenka

XapakTepu30BaTh BOJOPOJHYIO CBSI3b KaK 0COOBII

TUI XUMUYECKOI CBSI3H.

Pa3nuuarhe MEKMOJIEKYISAPHYIO U

BHYTPUMOJIEKYIISIPHYIO BOJOPOIHBIE CBSA3H.

PackpbIBaTh posib BOJIOPOJHBIX CBS3EH B
OpraHu3alui MoJIeKysl OUOTIOTMMEPOB, — OCIIKOB
u JIHK, — Ha ocHOBE ME&XIPEAMETHBIX CBSI3EH C

ounoJioruen

[Tonumepsi.

[Tonyyenune ITOJIMMEPOB peakuusaMu

MOJIMMEPU3AITUN u MOJIMKOHICHCAIIHH.
Baxueiimne mnpencraBuTeNM IUlacTMacc |
BOJIOKOH, UWX TIIOJy4eHHE, CBOMCTBA U
npuMeHeHue. [loHATHE O HEOPraHUYECKUX

IMoJIMMEpax U UX NMpEACTaAaBUTECIIN.

Jlemoncmpayuu. Konneknuu «Ilnactmaccs,
«BosokHay. O6Gpa3ibl HEOPraHUIECKUX

IMOJIMMCPOB — BCIICCTB aTOMHOH CTPYKTYPbI

XapakTepru30BaTh NOJUMEPHI KaK

BBICOKOMOJICKYIAPHBIC COCIMHCHU.

Paznuuath peaknuu moaumMepu3anuy u

MOJIMKOHACHCAIIUH.

OnuceIBaTh BayKHEHIIINE npeaACTaBUTCIN
IJIACTMACC 1 BOJIOKOH M Ha3bIBaTh 00JIACTH UX

MMPUMCHCHUA.

YcraHaBnuBaTh €IMHCTBO OpraHquCKOﬁ n

HeopFaHquCKOﬁ XHUMHUH HA IPUMEPEC




HCOPraHN4YCCKUX IOJIMMEPOB

JlucniepcHble CHCTEMBI.

[MonsTme o  mucmepcHoit  daze wu
JIUCTIEPCUOHHO M cpene. ArperatHoe
COCTOSIHHE pa3Mep 4acTull (a3bl, KaK OCHOBA
JIISA KJIaCCI/ICpI/IKaIII/II/I AUCTICPCHBIX CHCTCM.

OMYIbCUH, CYCIIEH3UH, a3pPO30JM — TPYIIIbI

rpyOOIUCTIEPCHBIX CHUCTEM, ux
OpEJICTaBUTENIN. 30JIM M Telu — TPYIIIb
TOHKO/IUCIIEPCHBIX CHUCTEM, ux

IpeACTAaBUTCIIN. Ilonstue o CHHEPE3UCE U

Koaryisdamnuu.

Jlemoncmpayuu. Konnekuu o0pas3iion
Pa3IUYHBIX TUCTIEPCHBIX cUcTeM. CHHEpe3HC

" Koaryjiasianus

Jlabopamopnvie ONnwvIMbL. [Tonyuenue
KOJUIOMIHOTO pacTBopa KypHHOro OeJka,
UCCIIEJIOBAaHHE €ro CBOWCTB C IOMOIIBIO
Ja3epHOM  yKa3KM M TPOBEIEHUE  €ro
JICHATYpALIUH. [Tomyuenue AMYJIBCHH
pacTUTENbHOTO Macia W HabmrofeHue 3a eé

pacciIoeHueM. [losyuenune CYCIIEH3UH

XapaKTemeBaTL PA3JINYHBIC THUIIBI JUCIICPCHBIX
CHUCTEM Ha OCHOBC arperaTHoro COCTOSAHUA

JCTIEPCHOM (pa3bl M JUCTIEPCUOHHOM CPEIbL.

PaCKpI)IBaTI) POJIb PA3JINYHBIX TUIIOB AUCIICPCHBIX

CUCTEM B JKU3HM IIPUPOJIBI U 00IIECTBA.

[IpoBoaNTH, HAOTIOAATH M OMKMCHIBATH

XUMHYECKHI OKCIICPUMCHT




«MU3BECCTKOBOI'O MOJIOKa» HU Ha6JHO,HCHI/Ie 3a e€

ceMMEHTaIuEN

10—21

Tema 2. Xumnueckue peakuuu (12 1)

10—11

Krnaccudukarus XAMHYECKUX

peaKuui.

AnnoTponmzanys M M30MEpU3aAIMs,  Kak
peakiun 0e3 M3MEHEHMs COCTaBa BEIECTB.
Amnotponust u €€ mpuunnbl. Kinaccudukanms
peaKuuii 1Mo pa3IMYHBIM OCHOBAHUSM: IO
YHCITy U COCTaBYy PEareHTOB U MPOIYKTOB, O
¢aze, MO MCIOJIB30BAHUIO KAaTATU3aTOpa WIIH
depmeHTa, 1Mo  TemJIOBOMY  3(QeKTy.

TepMoXuMHUUYECKHE YPaBHEHUS PEAKIUM.

Jlemoncmpayuu. PacTBopeHue cepHOu
KHCJIOTHI 1 aMMHUAYHON CEIUTPBHI U (PUKCAIUS

TEIIOBBIX SIBICHUU JJI STHX IpoueccoB

Ornpenenars NPUHAICKHOCTh XUMUYECKOU
peaKuuu K TOMY WJIM HHOMY THITy HA OCHOBAHHH

110 PA3JIMYHBIX IPHU3HAKOB.

OTtpakaTh Ha MMCbME TEIIOBOM 3 ekt
XUMUYECKAX PEAKINN C TOMOIIBIO

TEPMOXUMHUYECKUX YPABHEHUM.

[ToaTBepk1aTh KOJTUYECTBEHHYIO
XapaKTEPUCTUKY 3K30- U SHAOTEPMUYECKUX
peakumii pacyéraMu 1o TEPMOXUMUYECKUM

YpaBHEHUSIM.

12

CKOpOCTL XUMHWUYCCKHUX peaKuHﬁ.

(DaKTOpLI, OT KOTOPBIX 3aBHUCUT CKOPOCTH

XUMHUYCCKUX peaKuHﬁ: npupoaa

YcraHaBIMBaTh 3aBUCUMOCTD CKOpOCTHU

XHMHUYECKOH pCaKknu OT NPpHUPOABI PEATUPYIOIIUX




pearupyomux  BEIIECTB,  TeMIIeparypa,
IUIOILAb ux COIIPUKOCHOBEHHUS
pearupyomux BelEeCTB, MX KOHILIEHTpalus,
npucyrcTBue  karainuzatopa. [lonstue o
katanuse. DepMeHThI, Kak OHOJIOTHYECKHe
KaTaJn3aTophl. WNuruburopsl, KaK

«AHTOHHUMBD» KaTAJIU3aTOPOB U UX 3HAYCHHC.

Jemoncmpayuu. B3auMoIelCcTBHUS pacTBOPOB
COJISTHOM, CEpHOM M YKCYCHOM KHCIIOT
OJ/INHAaKOBOM KOHIIEHTPAIMH C OJIMHAKOBBIMU
KyCOuKaMH (TpaHyjamMH) [IMHKA U
B3aMMO/ICHICTBHE OJJMHAKOBBIX KyCOUKOB
pPa3HBIX METAIOB (MarHus, IUHKA, kKeje3a) ¢
PacTBOPOM COJITHOM KHUCIIOTBI, KaK IpUMeEp
3aBMCHUMOCTHU CKOPOCTH XMMHUYECKHX peaKIii
OT IpUpObI BellecTs. B3anmoneiicteue
pacTBOpOB THOCYNb(aTa HATPUs
KOHIIEHTPALUMHU U TEMIIEPAaTyphl C pACTBOPOM
CepHOM KUCIOTHl. MoienupoBaHue
«KUITALIETO c10s». I'eTeporeHHbIi KaTaau3 Ha

IMPUMEPCEC pa3JIOKCHUS IICPOKCHU A BOAOPOAa B

BCIICCTB, UX KOHIUCHTpAlIUU, TEMIICPATYPhbl U

riomaau uxX COIMpUuKOCHOBCHMU.

PackpeIiBaTh poJib KaTaau3aTOPOB Kak ()aKTOPOB
YBEJIUYCHHSI CKOPOCTH XUMUUYECKON PEaKluu U
paccMaTpuBaTh UHTHOUTOPHI KaK «aHTOHUMBI»

KaTaJ13aToOPOB.

XapaxTtepr3oBaTh (pepMEHTHI KaK OMOJIOTHYECKUE
KaTaJau3aTopbl OEJIKOBON MPUPOJIBI U PACKPHIBATH
UX POJIb B IPOTEKAHUU OMOXUMHUYECKUX PeaKuit

Ha OCHOBE MEXIIPEAMETHBIX CBsA3eH ¢ OMOJIOrHeil.

[IpoBoaKTH, HAOIOAATH M OTMCHIBATH

XAMHAYCCKHM OKCIICPUMCHT




IIPUCYTCTBUM JUOKCHA MAapraHua.

Jlabopamophvie onvimsl. icnonb3oBaHue
HEOPraHMYECKUX KaTaau3aTopoB (coseit
JKese3a, MOAK/Ia KaJlsl) U IPUPOTHBIX
00BEKTOB, COJIEPKAIIUX KaTajaa3y (CbIpoe
MSICO, KapTOQeIb) ISl pa3JI0KEHUS

IMEPOKCHUa BOAOPOaAa

13

O06paTUMOCTh XUMUYECKUX PEAKITUH.
XHUMHYECKOE PAaBHOBECHE U CTIOCOOBI

€ro CMCIICHNA.

Knaccudukanuss XuMHUYECKHX pPEaKIUi T0
NMpU3HAKy WX HampaBieHusa. [loustue o006
00paTUMBIX  peakmusIX ¢  XUMHYECKOM
paBHoBecuu. [lpmanun  Jle-llatense w
CIOCOOBI CMEIICHUS XUMHUYECKOTO
paBHOBECHS. OOmass  xapakTepucTHKa
peakuuii CHUHTE30B aMMHaka UM OKCHJIa
ceppi(VI) ®m  paccMOTpeHHE  YCIIOBHH

CMCHICHUS UX PABHOBECHA HA IIPOU3BOJICTBE.

Jlemoncmpayuu. CMmelieHue paBHOBECHUS B

cucteme Fe* + 3CNS™ «» Fe(CNS)s

Jlabopamopnvie onvimwi. UnnrocTpanus

npasuia bepTose Ha mpakTHKe —

OnuceIBaTh COCTOSHUS XMMHUYECKOTO PaBHOBECUS
U IIpejy1araTh crocoObl €ro CMEIIeHUS B
HEO0OXO0IUMYIO CTOPOHY Ha OCHOBE aHalln3a
XapaKTePUCTHKHU peaklunu U npuHuumna Jle-

[latense.

[IpoBoaKTH, HAOMIOAATH M OTMCHIBATH

XAUMHAYCCKUM OKCIICPUMECHT




IPOBE/ICHNE PEaKINii ¢ 00pa3oBaHUEM

ocaaka, ra3a u BOJbI

14—15 I'maponus. OOpatumblii ¥ HeoOpaTHMBIM TUAPOIU3BL. | ONpeAessTh TUI THAPOIIM3A COJIM Ha OCHOBE
I'mapomm3 cosnert u ero Tumel. ['maposn3 | aHanu3a e€ cocTasa.

OPraHWYEeCKUX  COCIMHEHHH B  KUBBIX .
Knaccudumuposats ruaponus comneit
OpraHU3MOB, KaK OCHOBa OOMEHa BEIECTB.
[lonsiTne 00 »dHepreTuueckoM oOMeHe B | IO KATHOHY U aHHUOHY.

KJIETKE W POJIA THAPOIIA3a B HEM.
XapakTepru30BaTh POk TUAPOIIN3a OPTaHUYECKUX

Jlabopamopuvie onvimwi. VctibiTanne COCMHEHUH, KaK XUMUYECKOW OCHOBBI 0OMEHa
UHAMKATOpPaMH Cpelibl PACTBOPOB COJIeH BEILIECTB U SHEPTHH B JKUBBIX OpPraHU3Max.

Pa3IUYHBIX THUIIOB.
[IpoBoaNTH, HAOIOAATH M OTIMCHIBATH

XAMHAYECKUM OKCIICPUMCHT

16 OKHCIIUTEIIFHO-BOCCTAHOBUTEIIHHEIC CreneHb OKHUCICHHSI U €€ OIIPEACIICHUC 110 OHpCI[CJ'IHTB OKHCIIUTCIPHO-BOCCTAaHOBHUTCIIBHBIC
PCaKIuu. Q)OpMYHaM OPraHNYCCKUX U HCOPIraHHMYCCKUX | PCAKIHH KaK ITPOUCCChI C UBMCHCHUCM CTEIeHen
BCIICCTB. OneMeHThl U BCIICCTBA, KaK | OKHUCJIICHUS 3JICMCHTOB BCUICCTB, YHACTBYIOIIUX B
OKHMCIIMTEIU U BocctaHoButTenu. Ilonstue o pC€aKuuu.

nmponeccax OKHCICHHUA U BOCCTAHOBJICHHS.
Pazau4yaTh OKHCIUTEDD U BOCCTAHOBHUTCIIb,




CocraBiienue yYpaBHEHH I XUMHUYECKUX

peakiuii Ha OCHOBE JIEKTPOHHOTO OayaHca.

Jlemoncmpayuu. B3auMoaencTBUE UUHKA C

COJISTHOM KUCJIOTOW U HUTPATOM cepedpa.

Jlabopamopnvle onvimoi. OKUCTUTETHHO-
BOCCTAaHOBUTCIIbHAA PCAKIIHUA U PCAKIIUA
oOMEHa Ha pUMeEpe B3aUMOICHCTBUS
pactBopoB cynbdarta meau(Il) ¢ xxene3om u

pPacTBOPOM IIEIOYH.

MMponCCChbl OKHUCIICHUA U BOCCTAHOBJICHUA.

Cocrapnsats ypaHenus OBP Ha ocHoBe

AJIEKTPOHHOTO OanaHca.

[IpoBoaKTH, HAOMIOAATH M OTHCHIBATH

XUMHYECKHI OKCIICPUMCHT

17-18

DIIEKTPOJIN3 PACILIIABOB U
pactBopoB. [IpakTuueckoe

MIPUMEHEHHE JIEKTPOIIN3A.

XapakTepucThKa AIIEKTPOJIH3a, Kak
OKHCITUTEITLHO-BOCCTAHOBUTEILHOTO

nporiecca.  OCOOCHHOCTH  BIIEKTPOJIN3A,
IPOTEKAIOIIEr0 B PAcTBOPaxX 3JICKTPOJIUTOB.
[lpakTudeckoe MpPHUMEHEHHE 3JICKTPOJIU3a:
NOJTy4EHHUE TaJOreHOB, BOJIOPO/a, KHCIOPOa,
IICJIOYHBIX METAUIOB M IIEJIOYEH, a TaKXKe
QIIOMUHUSL  DJICKTPOJIM30M  pACIUIaBOB U
pPacTBOPOB COCJIMHEHUN 3TUX 3JICMEHTOB.

Ilonstue () TaJIbBAHOIIJIACTHKC,

OnuceBaTh OJICKTPOJINU3 KaK OKHCIUTCIIBHO-

BOCCTAHOBHUTEIIbHEIN mponecc.

Pazanuaars OJICKTPOJIM3 pacCIlyiaBOB XU BOJAHBIX

pacTBOpOB.

XapaKTepI/I3OBaTB IMPAKTUYCCKOC 3HAUCHUC
9JICKTPOJIN3a Ha MPUMEPC IMOJTYUCHUSA aKTHUBHBIX
MCTa1JIOB 1 HCEMCTAJIJIOB, 4 TAKXKC
rajbBaHOIIJIACTHUKHU, I'aJIbBAHOCTCTHUH,

pa(bI/IHI/IpOBaHI/II/I IOBCTHBIX MCTAJIJIOB




rajbBaHOCTETUH, pPa(UHUPOBAHUU I[BETHBIX

MCTAJlJIOB.

Jlemoncmpayuu. KOHCTpynpOBaHUE MOJEIHN
anekrposm3Epa. Buneodparment ¢
MIPOMBINIIICHHON YCTAaHOBKH JIJISI IOy ICHHSI

AJIFOMHUHUA

19 [IpakTnueckas padora Ne 1. Pemenue skcniepuMeHTaNIbHBIX 3a7a4 1o TeMe | [ImanupoBaTh, NpoBOIUTH HAOIIOAATH U
Pemenne skcriepuMeHTaTbHBIX «XUMHYECKas PEaKIHsI» OTHMCHIBATh XUMUYECKUH IKCTIEPUMEHT C
3a/1a4 1o TeMe «XuMuueckas coOI0ICHNEM MTPaBUJI TEXHUKH 0€30IaCHOCTH
peaxus»
20 [ToBTOpeHuUe u 0000ImIEeHNE TectupoBaHue, penieHue 3a1a4 u BBITIOHATE TECTHI, peliaTh 3aa9d U yIpaKHEHUS
Marepuana no Teme « XuMu4ecKue yIpaXHEHHH 110 TeMe 0 TeMe.
peaxkuum»
[TpoBOIUTH OLIEHKY COOCTBEHHBIX JOCTHUKEHHI B
YCBOCHHUU TEMBI.
KoppektupoBaTh cBOY 3HaHUS B COOTBETCTBHUH C
IUIAHUPYEMBIM PE3yIbTaTOM
21 KonTtponsHast padota Ne 1 o teme «CTpoeHune BenecTBa. XUMHUECKasi peaKkish»




22—30 Tema 3. BemecTBa u ux cpoiicrpa (9 4)

22 Meramibt OdusznyecKkue  CBOMCTBA  METANIOB, Kak | XapaKTepu3oBaTh (U3UYECKUE ¢ XUMHYCCKUE
GyHKIHS ©X CTpoeHus. JleeHre MeTalIoB Ha | CBOMCTBA METAIUIOB KaK ()YHKIIMIO CTPOCHHUS HX
TPYNIbl B TEXHUKE M XUMHHU. XHUMHUYECKHE | aTOMOB M KPHUCTAJJIOB HA OCHOBE IPEICTABIICHUM
CBOWCTBA METAUIOB M 3JeKkTpoxumuueckuii | 006 OBP u  mojoxxeHuss  METaUIOB B
pan HanpsbkeHui. [IoHsATHE 0 METAIIOTEPMUH | DJIEKTPOXUMHYECKOM PSITy HAMPSHKECHUH.
(aJIFOMMHOTEPMMHU, MAaTHUETEPMHUHU U JP.).

HabGmrogaTh 1 onmuchIBaTh XUMHUUECKHI

Lemoncmpayuu. Konnekuus MeTauios. AKCIIEPUMEHT
B3anmoielicTBre KOHIIEHTPUPOBAHHOU
A30THOM KHUCIIOTHI C MEIBI0. Bemblika
TepMuTHOM cmecu. [Toptper
H. H. beketoBa

23 Hewmerannsl. biaaropoaneie ra3el Hemeraiuiel kak okucinurenu. Hemeramiel kak | OnuceIBaTh 0COOEHHOCTH MOJI0KEHUS

BOCCTAaHOBHUTCIIN. Pﬂ,[[
OJICKTPOOTPHULIATCIbHOCTH. I/IHepTHBIe U1

0JIarOpOTHBIC Ta3bl.
Jlemoncmpayuu. Konnekius HEMeTalIoB.

Bcenbimka u€proro nopoxa. BeitecHeHne

TaJIOTCHOB U3 UX PpAaCTBOPOB APYIrUMU

HeMeTtauioB B [lepuoanyeckoit Tabmuue /. U.

MCHI[CJ'ICCB&, CTPOCHHE UX aTOMOB U KPUCTAJLJIIOB.

CpaBHI/IBaTB CIIOCOOHOCTB K AJIJIOTPOIINH C

METalJlaMu.

XapaKTepI/BOBaTB O6H.II/IG XHUMHYECKHE CBOMCTBA

HeMeTauioB B cBeTe OBP n ux monoxxeHus




rajorcHaMu

HCMCTAJJIOB B pAAY JICKTPOOTPULATCIILHOCTH.

Habaronath 1 ONUCHIBATE XUMUYECKUIT

AKCHEPUMEHT
24 Heopranuueckue u oprannyeckue Kucnorst ¢ TOoukum  3peHuMst  aToMHO- | COOTHOCUTH IPEACTABUTENEH OPTraHUYECKUX U
KHCIIOTBHI. MOJIEKYJIApHOTO yueHHUs. KHCIOTBI ¢ TOYKHM | HEOPraHMYECKUX KUCIOT C COOTBETCTBYIOIIEH
3peHus TEOpUHU AJIEKTPOJINTUYECKON | KJIacCU(UKALMOHHON IPYMIIOH.
muccounanuu. Kuciaotel ¢ TOuku 3peHus
OnuceiBaTh 001IME CBOMCTBA OPraHUYECKUX U
NpoTOHHOW Teopuu. OOMmMEe XUMHUYECKUE
HEOPraHW4YECKUX KUCIIOT B cBeTe TOJ[ u ¢
cBolicTBa KUCIOT. Knaccudukarus Kucior.
MO3UIUU OKHCIIEHUS-BOCCTAHOBJICHUS KATHOHA
Jlabopamopnuwiti onvim. ccrnenoBanue BOJIOPOJA WJIM aHWOHA KACIOTHOTO OCTaTKA.
KOHLEHTPUPOBAHHBIX PACTBOPOB COJITHOM U .
OnpenensaT 0COOEHHOCTH XUMUUECKUX CBOMCTB
YKCYCHOM KHCIJIOT KalleJIbHbIM METOJOM IIPU . . .
a30THOMW, KOHIICHTPUPOBAHHOM CEPHOM U
uX pa30aBJIICHUH BOJIOM. .
MYPaBBUHOM KUCIIOT.
[TpoBoUTH, HAOIIOATH U OOBACHSTH PE3YIILTATHI
IIPOBEJEHHOTO XMMHMUYECKOTO IKCIIEPUMEHTA
25 Heoprannueckue n opranuyeckue OcHOoBaHMsi ¢ TOYKM 3peHus aTOMHO- | OnuCBIBaTh HEOPraHUUECKUE OCHOBAHUS B CBETE

OCHOBAaHMHA.

MOJICKYJIIIPHOT'O YUYCHUA. OcHOBaHHUS C TOYKH
3pCHUA TCOPpUHU SHGKTpOHHTHqCCKOﬁ

JUCCOHaIuu. OcHOBaHHUSA C TOYKH 3pCHUA

TD/I.

XapaKTepI/I3OBaTB CBOMCTBA OpPraHU4YCCKUX 1N




MPOTOHHOM TEOPUH. Knaccudukarus

OCHOBaHHUMU. XUMHYECKHUE CBOMCTBA
OPraHuYECKHUX u HEOPraHUYECKUX
OCHOBAaHHUH.

Jlemoncmpayuu. Koymekuus mwenoven u
aMUHOB. B3anmoeicreue nmapos
KOHIIEHTPUPOBAHHBIX PACTBOPOB COJISTHOM
KHCJIOTHI M aMMHUaKa («IbIM 0€3 OTHA»).
[Tonyyenne aMMHaka U U3y4eHHE €T0

CBOJICTB.

Jlabopamopuvie onvimsi. [lonydaenune
HEPAaCTBOPUMOTIO THJIPOKCH]IA U €TO

B3aUMOECUCTBHE C KUCIIOTOM

HEOPraHMYeCKuX OECKMIOPOIHBIX OCHOBAHUU B
CBETE IPOTOHHOM TEOPHUHU.

[IpoBoaKTH, HAOMIOAATH M OTMCHIBATH

XUMHYECKHI OKCIICPUMCHT

26

HeOpl"aHI/ILIeCKI/Ie " OPraHn4cCKuec

aM(bOTepHBIG COCIMHCHHA.

Heopranunueckue ampoTepHbie COeAUHEHUS:

OKCHUJbI U TUAPOKCUIBI, — UX CBOMCTBA U
noyiyueHue. AMQoTepHbIe OpraHuYECKue
COeIMHEHUS Ha MPUMEPEe aMUHOKHCIIOT.

ITentuapl ¥ nenTuaHas CBA3b.

Jlemoncmpayuu. Paznmuynele cinyyau

B3aHMOJCHCTBUS pacTBOPOB coJjieit

XapakTepru30BaTh OpraHUIECKUE U
HEOpraHuyeckue aMQpoTepHbIE COCTMHECHUS KaK
BEIIIECTBA C IBOMCTBEHHON (DYHKIIMEH KHCIOTHO-

OCHOBHBIX CBOMCTB.

ApFYMeHTI/IpOBaTL CBOMCTBA aMHHOKMCIIOT KaK

aM(OTEPHBIX OPraHUYECKUX COSAUHECHUN.

PaCKpBIBaTB Ha OCHOBC MCKIIPCAMCETHBIX CBsI3EH C




ATIOMUHUS CO IIEJIOYBIO.

Jlabopamopnvie onvimwl. llonydeHue
aM(pOTEPHOTO THAPOKCUIA U U3YUICHHUE €TO

CBOICTB

Ouos0rHeN posib aMUHOKHUCIIOT B OpraHU3aluu

KU3HU

27

Counn.

Knaccudukanus coneit. JKEcTkocTh BOABI U
cniocoObl €€ ycrpanenus. [lepexon kap6oHara
B rujapokapboHar u oOparHo. OOuue

XUMHUYECKUE CBOMCTBA COJIEN.

Jlemoncmpayuu. Ilomydenne KECTKOM BOIbI U

YCTpaHEHHE €€ KECTKOCTH.

Jlabopamophvie onvimul. IIpoBeienne
Ka4yeCTBEHHBIX PEAKIUi 10 OTPEICIICHUIO

cocCTaBa COJIM.

XapakTepru30BaTh COJIA OPraHUYECKUX U
HCOPraHNYCCKUX KUCIIOT B CBETC TCOPUU

MEKTPOTUTUUECKON JUCCOIMAIIHH.

COOTHOCHUTH MIPEACTABUTENEH COEH
OPraHWYeCKUX U HEOPTaHUYECKUX KUCIIOT C

COOTBETCTBYIOIICH KiIacCU(UKAITMOHHOMN

TPYIIION.

XapaKTepnsoBaTL J)KECTKOCTh BOJIBI U npeaiiaraTb

CrocoObl e€ ycTpaHeHUS!.

OnuceiBaTh 00IIME CBOMCTBA coeli B cBeTe TO/I.

HpOBO,I[I/ITB, Ha6J'IIOI[aTB H OIIKMCBhIBATH

XHMHUYECKHMN OKCIICPUMCHT




28

[TpakTuaeckas padborta Ne 2. Pemenue skcnepuMeHTaNbHBIX 3a1a4 10
Pemenue skcnepuMeHTanbHbBIX Teme: «BelecTBa U X CBOMCTBA»

3a71a4 110 TeMe «BelecTBa 1 nx

[TnarupoBaTh, MPOBOIUTH, HAOIIOIATH U
OIHUCHIBAaTh XMMUYECKUI SKCIIEPUMEHT C

COOTIOZICHUEM TTPaBUJI TEXHUKH 0€301TaCHOCTH

CBOMCTBa»
29 [ToBTOpeHue u 0000IIeHNE TEMBI TectupoBaHue, pelieHue 3a1ad u BBITIOJTHATE TECTHI, pENIaTh 33JIa4d U yIPKHCHUS
. yIOpaXHEHHUI IO TeMe 0 TEME.
«BerecTBa 1 X CBOMCTBa
[IpoBOAUTH OIIEHKY COOCTBEHHBIX JOCTHKEHUM B
YCBOCHHH TEMBI.
KoppektupoBaTh CBOM 3HAHUS B COOTBETCTBHUH C
TUTAHUPYEMBIM PE3yJIbTaTOM
30 KonTtponsHas padota Ne 2 o teme «BemecTtBa u uxX CBOMCTBa»
31—34 Tema 4. XuMus u coBpeMeHHOe 0011ecTBO (4 1)
31 XUMHUYECKasi TEXHOJIOTHsI [loHaTHe 0  XMMHYECKOW  TEXHOJIOTHH. | XapaKTepU30BaTh XUMHUECKYIO TEXHOJIOTHIO KaK

XUMHUYECKHUE pEakUud B  IPOU3BOJCTBE
aMMHMaKa u METaHoJIa. Oomas
KJ1accu(UKaMOHHAs XapaKTepUCTHKA
peakuuii CcHHTe3a B IPOU3BOJICTBE 3THUX
npoAyKToB. HayuHble MpUHLUIIBL, JIeXKalue B

OCHOBC MPOU3BOJACTBA aMMHAKa U MCTAHOJIA.

MIPOM3BOIUTENBHYIO CHITY 00IlIEeCTBA.

OnuceiBaTh XMMHYECKHUE IIpoUeCCChl, JICKAIIUC B
OCHOBC IIPpOU3BOJACTBA aMMHaKa U MCTaHOJIa, C

IMIOMOIIBIO POJHOIO A3bIKA U A3bIKAa XUMUMU.

YcraHaBiIMBaTh aHAJIOTHHU MCKAY ABYMS




CpaBHeHI/Ie OTUX IIPOU3BOACTB.

Jlemoncmpayuu. Moaenu mpoMBIIUIEHHBIX
YCTaHOBOK TOJIYYE€HUSI CEPHOU KUCIIOTHI U

CHHTC3a aMMHaKa

MMPONU3BOACTBAMMU.

dopmynrpoBaTH OOIIME HAYYHBIC TPUHIIUITHI

XUMHYCCKOI'0 NPpOMU3BOJACTBA

32 XuMHUYECcKasi TPaMOTHOCTD KaK MapkrpoBKa yrakoBOYHBIX MaTE€PHAJIOB, ApryMeHTHpOBaTh HEOOXOAUMOCTh XUMHUIECKOM
KOMIIOHEHT O0IIeH KyIbTYpPhI AJIEKTPOHUKHU M OBITOBOM TEXHUKH, IPaMOTHOCTH KaK KOMITOHEHTa OOIIEKYIbTYPHOM
YeJloBeKa HKOJIOTUYHOTO TOBApa, MPOAYKTOB IMUTAHUSA, | KOMIETEHTHOCTH YeJIOBEKA.
ATUKETOK MO YXOJy 32 OJICKIOM.
YMeTp nosrydath HE00X0AUMYIO HH(GOPMALIHIO C
Jemoncmpayuu. BuneopparmMeHTs U claiiibl | MApKUPOBOK HA YITaKOBKaX Pa3IMYHBIX
0 CTETIeH! DKOJIOTHYECKON YHCTOTHI TOBApA. MPOMBIIIJICHHBIX U POIOBOJICTBEHHBIX TOBAPOB
Jlabopamophvie onvimul. I3ydenne
MapKUPOBOK Pa3IMYHBIX BUIOB
MPOMBIIIJICHHBIX U ITPOJOBOJILCTBEHHBIX
TOBapoOB
33—34 [ToBTOpenue u o6o6menue kypca xumun 1 1 kmacca. Mitoroserii Tect 3a kypce xumuu 11 kiacca.
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