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IHosicuuTennLHAA 3aIHCKA

Pabouas mporpamma 1o XMMHHU JJIsi OCHOBHOM IIKOJIBI COCTaBlIeHa Ha OCHOBEe {DenepaibHOrO
rocygapctBeHHoro Cranpapra OCHOBHOTO 0O0miero o0pa3oBaHuss W aBTOPCKOH y4eOHOM
nporpammbl O.C.I'abpuensH, A.B.Kynmosa «IIporpamma ocHOBHOro o01iero oopa3zoBaHus 110
xumud. 8-9 xknacce». M.: JIpoda, 2015; (®I'OC); [dannas pabouas mporpaMmma OpHEHTHPOBaHA
Ha UCIIOJIb30BaHUE YYEOHHKOB [0 XUMHUH U yuyeOHO-MeToauueckux nocoduit YMK, cozmanHbIx
KOJUIEKTUBOM aBTOPOB 1o pykoBojcTBoM O.C.I'abpuensna.

Y4eOHoe cofepKaHue Kypca XUMUHU BKITIOYACT:
Xumusg. 8 knacc. 684, 24. B HEJIENIO
Xumusg. 9 knacc. 684, 24. B HEJIENIO

Jnga  peanmuzanuu paboueil mporpaMMbl B y4eOHOM IIIaHE BbIIENICHO 44 (BCEro Ha MEpUOJ
oOyueHus) no 2uaca B Hezelno ¢ 8 1o 9 kiacc, Bcero B rox 136 u.

JInuHOCTHBIE, MeTampeIMeTHble M TMpeIMeTHbIe Pe3yJbTaTbl OCBOEHHUSI Y4eOHOIo
npeaMera XuMus

JlesTeIbHOCTh  00pa30BaTEIbHOTO YUPSIKACHUS 00IIero o0pa3oBaHWs B OOYYECHHHM XUMHHU
JIOJDKHA OBITh HAaNpaBJIeHA HA TOCTHKEHHE 00YYAIOIIUMHKCS CIICTYIOIIHX

JUYHOCTHBIX Pe3yJIbTaTOB:

1) B IEHHOCTHO-OPUEHTAIHOHHOH chepe

- YyBCTBO TOPJOCTH 332 POCCHHMCKYIO XHMHUYECKYIO0 HAyKy, TyMaHH3M, OTHOIICHHE K TPYAY,
IEJICYCTPEMIICHHOCTh, CAMOKOHTPOJIb U CAMOOIICHKA,;

2) B TpyAOBO#i cepe

- TOTOBHOCTb K OCO3HAHHOMY BBIOOPY JajbHEHIIeH 00pa30BaTeIbHOM TPACKTOPUH;

3) B mo3HaBaTEIbHON (KOTHUTUBHOMW, HHTEJJICKTYAIBHOM) chepe

—MOTHUBALIMS YYEHUS, YMEHHUE YIIPABJIATh CBOEH ITO3HABATEIIBHON JEATEIbHOCTBIO.

Yyamuiicss J0J1KeH: 3HaThL ¥ MOHMMATL. OCHOBHBIE HUCTOPUYCCKHUC CO6BITI/I${, CBsA3aHHBIC C
Pa3BUTHEM XUMHUU H O6IJ.I€CTB8.; JOCTUIKCHHUA B 00JIaCTH XUMUH H KYJIbTYPHBIC TpaaulUN (B
YaCTHOCTU, HAYYHBIC Tpa,I[I/II_II/II/I) CBOEH CTPAaHBbI; O6H_ICMI/IpOBBIC JOCTHXXCHHA B obmactu XHUMUH,
OCHOBBI 340pPOBOTO o6pa3a JKU3HHU,; IIpaBUJla IIOBCACHUSA B I11)63B]EwI"Ia.I\/’IHIJIX CUTYyaluiXx,
CBS3aHHBIX C BO3JEHCTBHEM pPa3IMYHbIX BCHICCTB; COLUAIBHYIO 3HAYUMOCTH U COACPIKAHUC
HpO(I)CCCPIfI, CBA3aHHBIX C XHMHCf/'I; OCHOBHBIC IIpaBa U 00513aHHOCTHU TpaXJaHruHa (B TOM 4YHUCJIC
yqamerom), CBA3aHHBIC C JINYHOCTHBIM, HpO(I)CCCI/IOHaHLHLIM u KU3HCHHBIM
CaMOOIIPEACTICHUCM.

HcenpIThIBaTh: 9yBCTBO TOPAOCTH 33 POCCHMCKYI0 XMMHUYECKYIO0 HAYKY U YBaXKEHUE K UCTOPUU
€€ Pa3BUTHsI; YBAKECHUE U NIPUHATHE JOCTHKCHUM XUMHUU B MUDE;

HpI/I3HaBaTb: HCHHOCTD 3J0POBb (CBOGI‘O U Jpyrux J'IIO)ICI\/JI); HCO6XO,Z[I/IMOCTB CaMOBBIPpaKCHUA,
caMopcain3alu, COUaIbHOTO IMMPU3HAHU A,

[IposiBAATBL: 3KOJOTMYECKOE CO3HAaHWE, OOOOLIEHHBIH, YCTOMYMBBIA U U30MpaTEIbHBIN
NIO3HABATEJIbHBIA MHTEPEC, WHUIMATUBY M JI0003HATEIbHOCTh B M3YYEHHUU MHUpPA BELIECTB U
peakuui, yOexIEeHHOCTh B BO3MOYKHOCTH MO3HAHUS MNPHUPOJbI, HEOOXOJUMOCTH Pa3yMHOIO
UCTIOJIb30BAaHUS TIOCTHKECHUN HAYKH U TEXHOJIOTHH JUIS Pa3BUTHS OOIIECTBA.

YMerb: yCTaHaBIMBATh CBSA3b MEXKIY LEIbIO HU3YYCHUS XUMHUU M TEM, Ul 4Yero OHa
OCYIIECTBIISAETCS (MOTHUBaMH), BBINOIHITh KOPPETHPYIOIIYI0 CaMOOLIEHKY, 3aKJIIOYAOLIYIOCS B



KOHTpOJIE 3a TIPOLIECCOM H3yYEHHUS XHMHH ¥ BHECEHHH HEOOXOIUMBIX KOPPEKTHBOB,
COOTBETCTBYIOIIMX dTaraM M Croco0aM T3Y4YeHHsS] Kypca XHMHUH, BBITIOJHATH PETPECIICKTUBH YIO
CaMOOIICHKY, 3aKIJIIOYAIOIIYIOCs B OIIEHKE Mpollecca M pe3yJbTara HU3y4eHUs Kypca XUMUH
OCHOBHOM HIKOJIEI.

MeTanpenMeTnban pe3yiibTaTaM OCBOCHHS BBITYCKHUKaAMU OCHOBHOM# IIKOJIBI mporpaMmaI
10 XUMHH ABIAIOTCA:

1) BnajgeHue yHHUBEPCAJIbHBIMU €CTECTBEHHOHAyYHBIMH  CHOCOOAMHU JIeATEIbHOCTH:
HaOJI0/IeHUE, U3MEpPEHHe, OJKCIEPUMEHT, YyuyeOHOe HcCciIeloBaHUE; MPUMEHEHHE OCHOBHBIX
METOJIOB TMO3HAHUS (CUCTEMHOMH(OPMALMOHHBIA aHallM3, MOJEIUPOBAHUE) IS H3yYCHUS
Pa3IMYHBIX CTOPOH OKPYKAIOIIEH NEHCTBUTEIBHOCTH;

2) UCIIOJIb30BaHUE YHUBEPCAJIBHBIX CIIOCOOOB JIEATEIBHOCTH 110 PEUICHHUIO MPOOIeM U

OCHOBHBIX MHTEJUIEKTYaJbHbIX ONEpPALM: HCIOIb30BAHUE OCHOBHBIX HHTEIIEKTYalIbHBIX
omepanuii: QopMynHpoBaHHWE THUIOTE3, aHaAlW3 U CHUHTE3, CpaBHEHHEe, 0000IIeHue,
CHUCTEMaTu3alus, BbISIBICHUE TPUUMHHO-CIIEACTBEHHBIX CBSI3€1, TOMCK aHAJIOTOB;

3) yMeHue TeHepupoBaTh AU U ONIPEETATh CPEACTBA, HEOOXOIUMBIE Ul UX peaTu3allii;

4) yMeHue onpeensaTh LeIH U 3a7addl JesSTebHOCTH, BEIOMPATh CPEICTBA pealn3aluy HeIH U
MPUMEHSATh UX Ha TIPAKTHUKE;

5) UCTIOJIb30BaHKE PA3IIMYHBIX UCTOYHUKOB JUUISI ITOJTYUSHHSI XUMHYECKONW MHPOPMALINH.

HpenMeTHLIMI/I pe3yiibTaTaM OCBOCHUA BBIITYCKHHUKAMU OCHOBHOH IITKOJIBI IIporpaMmsl 110
XHUMUU ABIAKOTCA:

1. B no3naBarebHoIi cdepe:

- JlaBaTh OMNpPEJENICHUs W3YYECHHBIX IOHATHI: BEIIECTBO (XMMHUYECKHI 3JIEMEHT, aTOM, HOH,
MOJIEKYJIa, KPUCTAJUIMYECKasl PEIIeTKa, BEIECTBO, IPOCThIE U CIOXKHBIE BEIIECTBA, XUMUYECKas
(dopMyna, OTHOCUTENbHAs. AaTOMHAsI Macca, OTHOCUTEIbHAS MOJEKYJISIpHAsl Macca, BaJIEeHTHOCTD,
OKCHUJIbl, KHUCIIOTBI, OCHOBAHHMS, COJH, aM(OTEPHOCTb, WHAMKATOP, MEPUOAUYECKUN 3aKOH,
nepuojMyeckas CUCTeMa, Iepuojuueckas TaOiauma, HW30TONbI, XHWMHYECKas  CBS3b,
AIIEKTPOOTPHULIATEIBHOCTh, ~ CTETEHb  OKHUCIEHHs, D3JEKTPOJUT); XUMHMYECKas  peakuus
(XumHueckoe YPaBHEHHE, TEeHETHYECKAs CBSI3b, OKHCJICHHE, BOCCTaHOBJICHUE,
AIIEKTPOJINTUYECKAS! TUCCOLMALINS, CKOPOCTh XUMUYECKON PEAKIIIH);

- (hopmynupoBaths nepuoaudeckuil 3akon JI.JMl.MenzaeneeBa U pacKpblBaTh €ro CMBICI; -
ONUCHIBaTh JEMOHCTPALMOHHBIE U CAMOCTOSTEIBHO IPOBENCHHBIE YKCIEPUMEHTBI, UCIIOIb3YS
JUISL ATOTO €CTECTBEHHBIN (PYyCCKUMN, POJTHOMN) SI3BIK U SI3BIK XUMUU;

- OHNHUCBIBATL U pa3jindaTb H3YUYCHHBIC KJIACCHI HCOPraHUYCCKHUX COCHHHGHHﬁ, MIPpOCTBIC U
CJIOKHBIC BEIIECTBA, XUMHUUCCKHUE PCAKIIUHU,

- K1acCcuUIUPOBATh U3YUCHHBIC OOBEKTHI U SIBJICHUS;

- Ha0moAaTh JEMOHCTPUPYEMBIE M CaMOCTOSTEIbHO MPOBOAMMBIE OIBITHl, XUMHUYECKHE
peaKIMHy, MPOTEKAIOLINE B IPUPOJE U B OBITY;

- J¢JIaTb BBIBOJABI W  YMO3AKJIFOYCHUSA U3 H3.6J'IIOI[CHI/II\/’I, HN3YUCHHBIX XHWMHUUYCCKHUX
3aKOHOMepHOCTeI7I, MMPOrHO3UpPOBATH CBOMCTBaA HCU3YUCHHBIX BCHICCTB II0 aHAJIOrUHU CO
CBOMCTBaMH HN3YUYCHHBIX;

- CTPYKTYpUpOBaTh HW3YyYEHHBI MaTepuaq U XUMHYECKYI0 HHQOpPMAIUIO, MOJYYCHHYIO M3
JIPYTUX UCTOYHUKOB;



- MOJIEIUPOBATH CTPOCHUE aTOMOB 3JIEMEHTOB NIEPBOTO
- TPETHETO MEPUOJI0B, CTPOCHUE MPOCTEHIIUX MOJIEKY.
2. B 1eHHOCTHO-OpHeHTAIIMOHHO cdepe:

- aHaJIM3MPOBATh U OLEHUBATh IOCIEACTBUS JUISL OKpyXawmed cpeabl OBITOBOH U
IIPOM3BOJICTBEHHOM JIEATEIHLHOCTH YEJIOBEKA, CBA3aHHOMU C mepepaboTKON BEIECTB;

- pa3bACHATH Ha MpuMepax (IPUBOAUTH MPUMEPHI, OITBEPKAAIOIINE) MATEPUAIIBHOE €TUHCTBO
Y B3aMMOCBSA3b KOMIIOHEHTOB MUBOW M HEKUBOU IPUPOJIBI U YEJIOBEKA KAK BaKHYIO 4acCTh 3TOrO
€IMHCTBA;

- CTPOUTDH CBOC MOBCACHNEC B COOTBCTCTBUH C IPUHIHUIIAMHU 6epe>KHor0 OTHOIICHHA K MIPHUPOAC.
3. B TpynoBoii cepe:
- IUTAHUPOBATh W MPOBOJAUTH XUMUYECKUN IKCIICPHUMEHT;

- HCIIOJIb30BAaTh BEILIECTBA B COOTBETCTBUM C UX NPEIHA3HAYEHUEM U CBOMCTBAMU, OIIMCAHHBIMU
B HHCTPYKLUAX 10 IPUMEHEHHUIO.

4. B cepe 6e30macHOCTH KU3HEAESATEIbHOCTH.

- OKa3blBaTh IEPBYIO MOMOLIb IPU OTPABICHUAX, OXKOrax M JAPYrMX TpaBMax, CBSI3aHHBIX C
BEILIECTBAMH U JIJA0OPATOPHBIM 000PYIOBaHUEM.

IInanupyembie pe3yJbTaThl H3y4eHHs Y4eOHOI0 npeaMera « XHMHUD)
OcHoOBHbBIE IOHATHS XUMHH (YPOBEHb ATOMHO-MOJIEKYJISIPHBIX MTPEICTABICHHUI)
BhInycKHHMK Hay4uuTCSA:

* ONUCBIBATh CBOMCTBA TBEPABIX, KHUIKHUX, Ta3000pa3HbIX BEUIECTB, BB UX CYIIECTBEHHbIE
IIPU3HAKY;

¢ XapaKTepUu30BaTb BCHICCTBA IO COCTABY, CTPOCHUIO U CBOﬁCTBaM, YCTaHAaBJIIMBATb ITPUYIUHHO-
CJICACTBCHHBIC CBA3U MCKAY NAHHBIMU XaPAKTCPUCTUKAMU BCIICCTBA,

¢ pacCKpbIBaTb CMBICI OCHOBHBIX XWMHYCCKHUX MMOHSTHHI «aToM», «MOJICKYJIa», «XUMUYECKUHN
SJIEMEHT», «IIPOCTOC BEHICCTBO», «CJIIOKHOC BCUICCTBO», «BAJICHTHOCTL», UCIIOJIB3YA 3HAKOBYIO
CUCTEMY XUMUU,

® I/1306pa)KaTB COCTaB HpOCTCfIH.IPIX BC€IICCTB C IMOMOINBIO XHMHWYCCKUX (I)OpMYJ'I U CYHIHOCTb
XUMHUYCCKHUX peaKumZ C IIOMOIIBIO XUMHUYCCKUX ypaBHeHHfI;

¢ BBIYUCIATE OTHOCUTCIIbHYIO MOJICKYJIAPHYIO U MOJIAPHYIO MACCHhI BEIIECTB, a TAKKE MaCCOBYIO
JOJII0 XUMHUYECCKOI'O 5JICMCHTAa B COCAMHCHUAX OJI OLCHKH UX HpaKTHqCCKOﬁ 3HAYUMOCTH,

¢ CpaBHUBATH 11O COCTABY OKCHUBI, OCHOBAHUS, KHUCJIOTBI, COJIH;
® KJ'IaCCI/I(bI/II_II/IpOBaTB OKCHUJIbI U OCHOBAHUA I10 CBOIZCTBB.M, KHCJIOTBI U COJIHA IO COCTAaBY,

¢ OIMUChbIBAaThb COCTaB, CBOﬁCTBa N 3HA4YCHHUC (B HpI/IpOI[e nu HpaKTH‘-IeCKOfI ACATCIIBHOCTHU
YeJIOBEKa) MPOCTHIX BEIIECTB — KUCIOPOJIa M BOJOPOJIA;

* 1aBaTh CPABHUTEIIbHYIO XapaKTEPUCTUKY XMUMHUUYECKUX DJIEMEHTOB U BaXKHEHUIINX COCIUHEHUI
€CTECTBCHHBIX CEMEHCTB ILEJI0YHBIX METAJUIOB U TaJIOTEHOB;



* [10JIb30BAThCA J1a0OPATOPHBIM 000PYIOBAHUEM U XMMUYECKOH ITOCYI0H;

* TPOBOAWTH HECIOXKHBIC XHMHYECKHE OMNBITHI W HAOMIOJACHUS 32 M3MEHEHUSMHU CBOHCTB
BEIICCTB B IMPOIIECCE WX NPEBpAIICHHIA; COOMIOAATh MpaBWIa TEXHUKH OE30MacCHOCTH IPHU
MPOBEJICHIH HAOIIOICHUN U OIIBITOB;

¢ pas3jindyaTb 3KCIHCPUMCHTAIIBHO KHUCJIOTHI U H_[éJIO‘H/I, MOJIb3YACh MHAWKATOPAMH; OCO3HABATH
H€O6XOI[I/IMOCTB CO6J'IIOI[CHI/I$I MCp 0e30macHOCTH IIpu O6paHIeHI/II/I C KHCJIOTaMHM U HICI0YaMH.
BbIHyCKHI/IK MOJIYYHUT BO3MOXKXHOCTb HAYYUTHCA:

* TPaMOTHO 00paIaTHCS C BEIIECTBAMU B MIOBCEIHEBHOM KU3HU;

* 0CO3HaBaTh HEOOXOAMMOCTb COOJIIOJICHHS MPAaBUJI SKOJIOTUYECKH Oe30MacHOro MOBEACHUS B
OKpY>Karollel MpUpOIHON Cpeae;

¢ IIOHMMATb CMBICII H HCO6XOI[I/IMOCTB CO6JIIO,Z[CHI/IH Hpe,[[HPIcaHI/Iﬁ, npeaiaracMbix B
HHCTPYKIUAX IO UCITIOJIB30BAHUIO JICKAPCTB, CPCACTB OBITOBOM XMMHH U ap.;

M HCIIOJb30BaTh HpI/I06p€TéHHI)I€ KIIIOYECBbIC KOMIICTCHTHOCTH npu BBITTOJIHCEHUHN
HCCICOOBATCIIbCKUX IMPOCKTOB MO M3YYCHHUIO CBOI>'ICTB, CII0C000B IMOJIYYCHHUA U pacClliO3HaBaHUA
BCIICCTB,

* pa3BUBaTh KOMMYHUKATUBHYIO KOMIIETEHTHOCTb, UCIIOJIb3Ys CPEICTBA YCTHOM M MUCHMEHHOM
KOMMYHHUKAIlMM TpH padoTe C TeKcTaMu Y4YeOHHWKa U JIOTIOJHUTEIBHOW JIUTEpaTypow,
CIPAaBOYHBIMU TaOJIUI[aMH, MPOSBIATH TOTOBHOCTh K YBaXXCHHIO HHOW TOYKHU 3pEHUS MpU
00CYXICHUU PE3yJIbTAaTOB BHITIOJIHEHHON PaOOTHI;

* 00BEKTHUBHO OLICHUBATh I/IH(i)OpMaIII/IIO O BCHICCTBAX W XMMHYCCKUX MPOoHECCax, KPUTUUCCKU
OTHOCUTBCSI K TICEBJIOHAY4YHOM HWH(pOpMalUK, HEA0OpOCOBECTHOM pekiiaMe, Kacarolleics
VCIIOJIb30BaHUS PA3JINYHBIX BEIIECTB.

[Tepuoanyueckuii 3aKOH M MEPUOMYECKas CUCTeMa XuMHUUeckux snemeHToB J[. 1. Menneneena.
Crtpoenue BemecTna

BbINyCKHUK HAYYHTCS:

* KIaccu(UUMPOBATh XMMHUUYECKUE 3JIEMEHThl HAa METAJUIbl, HEMETAJIbl, JIEMEHThI, OKCUABI U
THJIPOKCUBI KOTOPHIX aM(OTEpHbI, 1 MHEPTHBIE 3JE€MEHTHI (Ta3bl) A OCO3HAHMS BAXKHOCTH
YIOPSAI0YEHHOCTH HAY4YHBIX 3HAHW;

* pacKpbIBaTh CMBICI Neproandeckoro 3akona J[. 1. Menaeneena;

* OMNKCHIBATh M XapaKTepHU30BaTh TAOIUUHYIO (QOpMYy NEPUOAMYECKON CHUCTEMBI XHMHUYECKUX
JJIEMEHTOB;

¢ XapaKTCPU30BaATh COCTAB ATOMHLIX AACP U PACIIPCACIICHUEC YUCIIA JICKTPOHOB 10 3JICKTPOHHBIM
CJIOAM aTOMOB XUMHYCCKUX 3JICMCHTOB MAJIbIX IICPHOAOB HCpHOHquCKOﬁ CUCTEMBI, a TAKXC
KaJIus U KaJablOus,

¢ pas3jindyaTrb BHUABI XHMHYSCKOH CBSI3U: HWOHHYIO, KOBAJICHTHYIO IIOJIAPHYIO, KOBAJICHTHYIO
HCMOJISIPHYIO U MCTAJINIMYCCKYIO;

* 300paXkaTh HEKTPOHHO-MOHHBIE (DOPMYJIIBI BEIIECTB, 0OPA30BAHHBIX XUMHUUECKUMH CBSA3SIMU
pa3HOro BUIA;

* BBISIBIISITH 3aBHCHMOCTH CBOMCTB BEIICCTB OT CTPOCHUA HUX KPUCTAIMYCCKUX peH_IéTOKI
HOHHBIX, aTOMHBIX, MOJICKYJIAPHBIX, MCTAJUIMYCCKUX



* XapaKTepU30BaTh XUMHUYECKUE 3JIEMEHThI U UX COEIMHEHMs HA OCHOBE IOJIOKEHHS HJIEMEHTOB
B IICPUOIUYECKOM CHCTEME M OCOOCHHOCTEH CTPOEHUS UX aTOMOB;

* ONKCHIBATH OCHOBHBIE 3Tambl OTKpbITUA . M. MeHueneeBpIM MEpUOANYECKOTO 3aKOHA U
MEPUOANYECKON CHCTEMBl XUMHUYECKHX OJJICMEHTOB, JXHW3Hb W MHOTOOOpPa3HYI0 HaydHYIO
JIeATEIIbHOCTh YUEHOTO;

* XapaKTepu30BaTb HAy4YHOE M MMPOBO33PEHUYECKOE 3HAUYEHHE IEPUOJUYECKOro 3aKOHAa U
IIEPUOIUYECKON CUCTEMBI XMMHUYECKUX 311eMeHTOB 1. 1. Menneneesa;

* OCO3HaBaTh HAY4HbIE OTKPBITHUS KaK pe3yJbTaT UIMTEJbHBIX HAOIIOAECHUH, ONBITOB, HAYYHOH
IIOJIEMMKH, IIPEOJOJICHHS TPYIHOCTEM M COMHEHMH. BBINYCKHMK IIOJy4HT BO3MOKHOCTb
Hay4YUThCS:

¢ OCO3HAaBaThb 3HAYCHUC TCOPCTUIYCCKHUX 3HaHHUI JJIA HpaKTquCKOﬁ JACATCIIBHOCTH YCIOBCKA,
¢ OIIMCBIBATH U3YUCHHBIC 00BEKTHI KaK CUCTCMBbI, IPUMCHSIA JIOTUKY CUCTEMHOI'O aHAJIN3a,

¢ IPUMCHATH 3HAHHWA O 3aKOHOMCPHOCTAX Hepnozmqecxoﬁ CHUCTCMBI XUMHNUYCCKHX 3JICMCHTOB
JJIA 00BACHEHUS U MMpCABUACHUS CBOMCTB KOHKPCTHBIX BCHICCTB,

¢ pa3BUBATb I/IH(bOpMaI_[I/IOHHYIO KOMIICTCHTHOCTD ITOCPCACTBOM YFJ'IY6J'ICHI/IH 3HaHUK 00 HUCTOpUHU
CTAHOBJICHUSI XMMHUYECKOU HAaYKH, €€ OCHOBHBIX HOHHTHﬁ, MNEPpUOANYICCKOI'0 3aKOHAa KaK OJJHOI'O
W3 BAXXHCHIIINX 3aKOHOB IpHUPOAbI, a TAKIKC O COBPECMCHHLIX JOCTUIKCHUAX HAYKU U TCXHUKH.

MHoroo6pasue XuMHYECKHX PEeaKIIHii

BrInyCcKHHUK HAy4dHUTCS:

* O0BSICHATH CYTh XUMUYECKHUX IIPOLECCOB U UX MPUHIUIHAIBHOE OTIIMYUE OT PUZNYECKUX;
* Ha3bIBaTh [IPU3HAKU U YCIOBUS MPOTEKAHUS XUMHUECKUX PEAKLINH;

¢ YCTaHaBJIMBATb NPHUHAIJICIKHOCTDb XUMHYECKOMN PpCaKIuu K OHpeI[e.]'IéHHOMy TUITY IO OAHOMY U3
KJ'[aCCI/I(i)I/IKaHI/IOHHI)IX IMPU3HAKOB!

1) mo 4mucily W COCTaBy HWCXOIHBIX BEIIECTB W MPOAYKTOB pPEaKIHMH (PEaKIMH COCIHHCHUS,
pa3JoXKeHUs, 3aMeIleHUs U OOMeHa);

2) 1O BBIICIICHUIO WU  TOTJIONICHUIO  TEIUIOTH  (PEaKkIuu  OSK30TEPMHYECKHE U
SHI0TEPMUYECKUE);

3) N0 WM3MEHEHHIO CTENEHEH OKMUCIEHHMS XMMMUYECKHUX JJIEMEHTOB (PEaKIMHM OKHCIUTEIBHO-
BOCCTAaHOBUTEIbHBIE);

4) mo oOpaTUMOCTH Tpoliecca (peakuu o0paTuMbie U HEOOpaTUMBIE);
* Ha3bIBaTh (DaKTOPHI, BIUSIONINE HA CKOPOCTh XUMHUYECKUX PEaKIINii;
* Ha3bIBaTh (DAKTOPBI, BIUSIONINE HA CMEIIEHUE XUMUIECKOTO PaBHOBECHSI;

* COCTaBJISITh YPABHEHUSI SJIEKTPOIUTHUUECKOMN TUCCOIMALIMY KUCIIOT, IIeNT04el, Coiel; MOJHbIE U
COKpalIE¢HHbIE HWOHHBIE ypaBHEHHUS  peakiuii oOMeHa; ypaBHEHUS  OKUCIHUTEIHHO-
BOCCTaHOBUTEJIbHBIX PEaKIUil;

* TMPOTHO3UPOBATH MPOAYKTHl XUMHUYECKUX peakuuil 1o QopMmynam/Ha3BaHUSIM HCXOIHBIX
BEIIECTB; OMPEEIATh HCXOIHbIE BELIECTBA 10 (opMyJiaM/Ha3BaHUSIM MPOAYKTOB PEAKIIHH;



* COCTaBJSITh YPAaBHEHUS PpEAKIM, COOTBETCTBYIOUIMX TOCIEI0BATEIILHOCTH («IIETIOYKE))
MpEeBpaIllCHU I HEOPraHMYECKUX BEIIECTB PA3IMYHbBIX KJIACCOB;

¢ BBIEBJITH B IIPOLCCCEC OSKCICPUMCHTA IIPU3HAKH, CBUACTCIBCTBYIOIIHUEC O MPOTCKAHUU
XUMHYSCKOM pPEaKIuu;

* IPUTOTOBJIATH PACTBOPHI C OMPeIeIEHHON MacCOBOH J10JIel pacCTBOPEHHOTO BEIIECTBA;

* OIPEIEIATh XapaKkTep CPebl BOJHBIX PACTBOPOB KUCIOT U IIETOYEH MO U3MEHEHUIO OKPACKH
VHJIUKAaTOPOB;

¢ IMPOBOAUTHL KAYCCTBCHHBLIC PCAKIMUH, NOATBCPKAAOMHNEC HAJIWNYHUEC B BOJHBLIX PACTBOpPaAX
B€IICCTB OTACJIBbHBIX KATUOHOB 1 aHHOHOB.

BBIHYCKHI/IK MOJIYYHUT BO3MOKXHOCTb HAYYUTHCA:

¢ COCTaBJIATh MOJICKYJAPHBIC W IIOJIHBIC HOHHBIC YPABHCHHUA 110 COKpaIlIéHHI)IM HNOHHBIM
YPaBHCHHUM;,

¢ HNPUBOJAHUTL IIPUMCPLI peaKuHﬁ, MOATBCPIKAAIOIMUX CYIIECCTBOBAHUC B3dUMOCBA3U MCKIAY
OCHOBHBIMH KJIaCCaMU HEOPTaHNYCCKUX BCIICCTB,

¢ NPOTHO3UPOBATH PE3YJIbTATHI BO3JICHCTBHUS Pa3IMIHbIX (1)aKTOp0B Ha H3MCHCHHUC CKOPOCTH
XUMHYCECKOM pPCaKIuu,

* [IPOTHO3UPOBATh PE3YNbTATHI BO3JAECUCTBUS PA3INYHBIX (AKTOPOB HA CMEIIEHUE XMMHUYECKOTO
paBHOBecHs. MHOrooOpasue BeriecTB BblTyCKHUK HayduTCs:

* ONpeNeNsATh MNPUHAJICKHOCTh HEOPraHMYECKUX BEIIECTB K OJHOMY M3 HM3YUYEHHBIX
KJIACCOB/TPYIII: METAJIJIbI U HEMETAJIIbI, OKCU/IbI, OCHOBAHUSI, KHCIIOTHI, COJIU;

¢ COCTaBJIATH (pOpMYIII)I BCHICCTB IO HMX HAa3BaHUAM; * OHNPCACIATH BAJCHTHOCTbL W CTCIICHb
OKHCJICHHA 3JICMCHTOB B BCIICCTBAX,

* COCTaBJIATH (OPMYIBI HEOPTAHUYECKUX COSAMHEHUN MO BAJICHTHOCTSIM U CTETICHSM OKUCICHUS
AIIEMEHTOB, a TaK)Ke 3apsaM HOHOB, YKa3aHHBIM B Ta0JIMIIe PACTBOPHUMOCTH KUCIOT, OCHOBAHUMN
U COJIEH;

* OOBSACHATH 3aKOHOMEPHOCTH H3MEHEHMsI (U3NYECKUX U XUMHUYECKHX CBOWCTB MPOCTHIX
BEUIECTB (METaVIOB M HEMETAIJIOB) M MX BBICHIMX OKCHAOB, OOpa30BaHHBIX AJIEMEHTaMU
BTOPOT'O U TPETHETO NEPHOJIOB;

* Ha3bIBaTh OOIIME XMMHUYECKHE CBOMCTBA, XapaKTEpHBIE AJIS TPYNI OKCHUAOB: KHUCIOTHBIX,
OCHOBHBIX, aM(OTEPHBIX;

¢ Ha3bIBaTh O6I].[I/Ie XHUMHUYCCKUC CBOI\/’ICTBa, XapaKTCPHBIC I KaXJ0Tro U3 KJIACCOB
HCOPTaHNUYCCKUX BCIICCTB: KHUCJIOT, OCHOBaHHﬁ, COHeﬁ;

* MPUBOJUTH NPUMEPHl PEAKUHUH, MOATBEPKIAAIOIUX XUMUYECKHE CBOMCTBA HEOPraHMYECKUX
BEIIIECTB: OKCHIOB, KHCJIOT, OCHOBAaHUH M COJICH;

¢  OoHnpchAcyiATb  BCUICCTBO-OKHCIWUTCIIL U BCHICCTBO-BOCCTAHOBHUTCIIL B OKHCIIMTCIBHO-
BOCCTAHOBHUTCIIBHBIX PCAKIIUAX;

* COCTaBIISITh OKHUCIUTEbHO-BOCCTAHOBHUTENBHBIM OanmaHC (A7 HM3y4YEHHBIX peakuui) 10
NPEJIOKEHHBIM CXEMaM peakIuii; * MPOBOAUTH JIAOOPATOPHBIEC OIBITHI, MOATBEPKAAIOIINE
XMMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAHMUECKUX BEIIECTB;



* MPOBOJUTH JIAOOPATOPHBIEC OMBITHl MO MOJIYYEHHUIO U COOMPAHMIO Ta3000pa3HBIX BEIIECTB:
BOZIOPO/A, KUCIOPO/Ia, YTIEKHUCIIOrO ra3a, aMMHaKa; COCTABIISITh YPABHEHHSI COOTBETCTBYIOIINX
peaKkuuu.

BBIHYCKHI/IK IMOJIYYHUT BO3MOXHOCTb HAYUYUTLCH:
¢ IIPOTHO3UPOBATh XUMUYCCKHUEC CBOMCTBA BEIIECTB Ha OCHOBE MX COCTaBa U CTPOCHUS,

* IIPOTHO3UPOBATH CIIOCOOHOCTD BEIIECTBA MPOSBIIATH OKHCIUTEIbHBIE UM BOCCTAHOBUTEIbHBIC
CBOMCTBA C YYETOM CTENECHEN OKHUCIICHUS AJIEMEHTOB, BXOAIINX B €T0 COCTaB;

¢ BbIABJIATH CYICCTBOBAHUC Tt CHETUYCCKOM B3aMMOCBSI3HU MCKAY BCHICCTBAMU B PALY: IIPOCTOC
BCIIECTBO — OKCUI — I'MAPOKCUT — COJIb;

* XapaKTepHU30BaTh OCOOBIE CBOMCTBA KOHIICHTPUPOBAHHBIX CEPHOM U a30THOM KHUCJIOT;

* IPUBOJUTH NPUMEPbl YPABHEHUN peaklui, JIEKAIIUX B OCHOBE MPOMBIIUIEHHBIX CIIOCOOOB
IIOJIy4YEHUSI aMMHAaKa, CEpHOU KHUCIIOTHI, UyT'yHA U CTaJIU;

* OMNUCHIBaTh (PU3UYECKHE M XUMHYECKHE IIPOLIECCHI, SIBISIOLIMECS YaCThIO KpPYyroBOpOTa
BEILIECTB B PUPOJIE;

¢ OpPraHu30BbBIBATb, MPOBOAUTH YUYCHHUYCCKUC ITPOCKTHI IO HUCCICAOBAHUIO CBOMCTB BCIICCTB,
HMCHOIIUX BAKHOC IIPAKTUYICCKOC 3HAUYCHHC.

Conepxanue
8 kaacce
Bgenenne (44)

[Tpeamer xuMuu. MeToapl MO3HAHUS B XUMMU: HAOJIIOJEHUE, SKCIEPUMEHT, MOJETUPOBaHHUE.
VcTOuHMKM XUMHUYECKOW HHpOpMaLuU, ee TOoJIy4YeHUe, aHajlu3 M TNPEeACTaBICHUE €ro
pe3yibraroB. [ToHATHE O XMMHUYECKOM 3jeMeHTe U (opMax €ro CymecTBOBAaHHS: CBOOOIHBIX
aToOMax, MPOCTHIX U CJIOXHBIX BemlecTBax. lIpeBpamienus BemiecTB. OTIMYME XUMHYECKHX
peakuuii oT pu3NYeCKuX sIBIeHUN. Ponb XMMHU B )KU3HU yenoBeka. XeMopuiaus u xeMopoous.
KpaTtkue cBeneHuss U3 UCTOPUM BO3HUKHOBEHHUS U Pa3BUTHS XUMHUU. POjib OTEUECTBEHHBIX
YUEHBIX B CTAHOBJIEHMH XMMHUYECKOW Haykun — pabotel M. B. JlomonocoBa, A.M. bytneposa,
. . MenneneeBa. XuMHuuecKasi CAMBOJIMKA. 3HAKM XMMHUYECKUX JIEMEHTOB U IIPOUCXOXKJICHHE
ux Ha3BaHUM. Xumuueckue (opmyibl. MHaekcs! u koapunueHTsl. OTHOCUTENbHBIE aTOMHAs U
MoJeKyssipHas Macchl. [IpoBeaeHne pacueToB MaccOBOM [JOJIM XMMHYECKOIO 3JIEMEHTa B
BEIIIECTBE Ha OCHOBe ero Qgopmyssl. Ilepuonnueckas cucrema xumuueckux snemeHtos /JI. .
MenneneeBa, ee CTpyKTypa: Maible M OOJbIIME MEPUOAbl, TPYNIbl U MOATPYMIHL.
[lepuoanueckas cuctema Kak CHpaBOYHOE MocoOue sl MOJYy4YeHHUs! CBEIEHUH O XMMHMYECKHX
HIIEMEHTaX.

Hemonctpauuu. 1. Mogenu (mapoctep:kueBble U CTroapTa—Dbpuriieda) pa3ianyHbIX TPOCTHIX U
cloXHbIX BemecTB. 2. Kounekuus CTekiIsHHOW Xumudeckod mnocynel. 3. Kosnexknus
MaTepUasoB U U3AEIUN U3 HUX Ha OCHOBE alntoMuHus. 4. BzaumonencTesue MpaMopa ¢ KUCJIOTON
Y TIOMYTHEHHE U3BECTKOBOW BOJBI.

JlaGopaTopubie ombIThl. 1. CpaBHEHHE CBOWCTB TBEPABIX KPHUCTAIMYECKUX BEIIECTB U
pactBopoB. 2. CpaBHEHHE CKOPOCTH HCIapeHHsl BOJAbI, OJCKOJIOHA W O3TUJIOBOrO CIHMpTa C
(buUIBTPOBAILHON Oymaru.



Tema 1. ATOMBI XUMHYECKHX 3J1eMeHTOB (94)

ATOMBI KaKk popMa CYIIECTBOBAHUS XUMHUYECKUX 3JIeMeHTOB. OCHOBHBIE CBEJICHUS O CTPOCHUU
aToMOB. JloKa3aTenbCTBa CIIOXKHOCTH CTpoeHHs atoMoB. OmbiTel Pesepdopma. [TnanerapHas
Mozellb cTpoeHus aroma. (CocTaB aTOMHBIX siIep: MPOTOHBI, HEUTPOHBI. OTHOCUTEIbHAS
aroMHas macca. B3auMOCBS3b MOHATUH «IPOTOH», «HEUTPOH», «OTHOCUTEIbHAS aTOMHAas
Maccay. VI3MeHeHue 4wucia MPOTOHOB B sApe aroMa — OOpa30BaHUE HOBBIX XUMHYECKHX
aJieMeHTOB.  V3MEHEHHMe dYunciaa HEHUTPOHOB B sjpe aToMa — O0Opa3oBaHHWE H30TOIOB.
CoBpeMeHHOE OIpe/IeNiCHuE MOHATUSA «XUMHUYECKUM 3JIeMeHT». M30Tomnbl Kak pa3sHOBUIAHOCTHU
ATOMOB OJIHOTO XMMHUYECKOTO 3JIeMEHTa. DNEeKTPOHbl. CTpOEHUE JIEKTPOHHBIX YPOBHEH aTOMOB
XAMHYECKHUX AJIEMEHTOB MallbIX NEpuoAoB. [IoHATHE O 3aBEPIIEHHOM 3JIEKTPOHHOM YpPOBHE.
Ilepnonnueckas cucrema XxuMudeckux anemeHToB [l. M. MenneneeBa U CTpOeHUE aTOMOB —
(bu3HYECKUH CMBICT TIOPSAIKOBOTO HOMEpa 3JEeMEHTa, HOMepa TpYIIbl, HOMEpa MepHoja.
W3meHeHne uyucna HIEKTPOHOB HA BHEIIHEM 3JIEKTPOHHOM YPOBHE aTOMa XHMHYECKOTO
3JeMeHTa — 00pa30BaHUE IMOJOKUTEIBHBIX M OTPHUIATEIBHBIX MOHOB. MOHBI, 00pa3oBaHHBIC
aToOMaMHM METAJJIOB U HeMeTaJyoB. [[pruunHbl M3MEHEHHUSI METAINIMYECKUX U HEMETAUTMYECKUX
CBOICTB B mepuojax u rpymmax. O0pasoBanue OMHapHBIX coefuHeHuil. [loHaTue o0 MOHHOI
cBsa3u. Cxembpl 00pa3oBaHUsl MOHHOW CBs3M. B3amMojaeicTBHE aTOMOB 3JIEMEHTOB-HEMETAIIOB
MeXIy coboii — o0pa3oBaHME [IBYXaTOMHBIX MOJIEKYJ MPOCThIX BemiecTB. KoBaneHTHas
HEMNoJISIpHasi XUMHUYecKasl CBSi3b. DIEKTPOHHBIE U CTPYKTypHble (Qopmyisl. BzaumoneiictBue
aTOMOB HEMETAJJIOB MeEXIy co0oil — oOpa3oBaHUE OMHAPHBIX COCIUHEHUI HEMETaJlIOB.
DnekTpooTpuiaTebHOCTh. KoBaneHTHast mnoJisipHas cBsi3b. [lOHSATHE O BaJEHTHOCTH Kak
CBOICTBE aTOMOB OOpa30BBIBATh KOBaJIeHTHbIe XxuMudeckue cBs3u. CocraBneHue (opmyn
OMHApHBIX COEIMHEHMI MO BaJeHTHOCTH. HaxoxaeHue BajleHTHOCTH Mo (opmysie OMHApHOTO
COCIUHCHHS. B3aumopeiicTBue aTOMOB METAJIOB MEXaAy co0oi — oOpa3oBaHue
METaJUIMYECKUX KpUCTAIIOB. [[oHATHE O METaNINYECKON CBSI3U.

JeMoHcTpanmu. Mogenn aToMOB XUMHYECKHMX dJeMeHTOB. llepumoanueckas cucrema
xuMuueckux snemeHToB . . MenpaeneeBa (paznuynbie GopMBI).

JlaboparopHblie onbIThl. 3. MoaenupoBaHue MPHUHIINIA JEHCTBUS CKAaHUPYIOIIETO0 MUKPOCKOTIA.
4. WsrortoBneHue Mojeneil Moyekyn OWHapHBIX coeduHeHuid. 5. W3roToBlneHue MoJenu,
WJUTIOCTPUPYIOIIEH CBOMCTBA METAJUTMYECKOU CBSI3U

Tema 2. IIpocTsie BemecTBa (64)

[Tono>xeHne MeTauioB M HEMeTauIoB B llepnoanueckoil cucreMe XMMHUYECKUX 3J1EMEHTOB /[l.
N.Menneneea. Baxxneiile npocTble BEmIeCTBA — METAIIbl (KEeNe30, aTlOMUHUMN, KalbIHA,
MarHuii, HaTpuil, kanmii). OOmmue ¢Qusnyeckue CBOWCTBAa MeTaIOB. BakHeiiiue mpocTsie
BEIIIeCTBa-HEMETAJUIbI, 00pa30BaHHbIE aTOMaMM KHUCIIOpOJa, BOJOPOJa, a30Ta, cepsl, hocdopa,
yriaepoaa. Momnekynsl IPOCTBIX BELIECTB-HEMETAUIOB — BOJOPOJA, KHUCIOpPOAA, a3o0Ta,
rajoreHoB. OTHoOcUTENbHAs MoJIeKyJsipHas Macca. CHocoOHOCTP AaTOMOB XHWMHYECKUX
AIIEMEHTOB K OOpa30BaHHUIO HECKOJBKUX MPOCTHIX BEHIECTB — aJUIOTPOIUSA. AJUIOTPOIHBIE
Monupukanuu kuciaopona, (ocdopa, onoa. Merauimyeckue M HEMETATMYECKHE CBOMCTBA
IMpOCTBIX BenlecTB. OTHOCUTENBHOCTH 3TOro mnoHsAtuA.  Ywucenmo Asoraapo. Kommuectso
BeniectBa. Monb. MomsipHas macca. MomsipHblii 00beM ra3oo0Opas3HbIX BeliecTB. KpaTHbie
€MHULBI U3MEPEHNs KOJIMYECTBA BEIIECTBA — MWUIMMOJb U KWJIOMOJb, MUJUIMMOJIApHAs H
KHUJIOMOJISIPHAsE MacChl BELIECTBA, MMJUIMMOJISIPHBIM U KHUJIOMOJISIPHBIM 00BEMBI ra3000pa3HbIX
BelIeCTB. PacyeTsl ¢ UCIOIb30BaHUEM MOHATUN «KOJUYECTBO BEIIECTBA», «MOJIIPHAs Maccay,
«MOJISIPHBII 00BEM ra3zoBy, «4UCI0 ABOTapo».



Hemonctpanuu. [lomyuenne o3ona. OOpasmbl 0e10ro M CEporo ojoBa, OEIOT0 W KpPacHOTO
docdopa. Hekotopsie MeTaliIbIl U HEMETAJUIBI ¢ KOJWYECTBOM BemiecTBa 1 moib. MossipHBIT
00beM ra3000pa3HbIX BEILIECTB.

JlaGopaTopubie ombIThl. 6. O3HaKOMJIEHHWE C KOJUICKIUEW MeTaioB. 7. (O3HaKOMJIEHUE C
KOJIJICKIIEW HEMETaJLJIOB.

Tema 3. CoennHeHUs] XMMH4YECKHUX 3J1eMeHTOB (144)

Crenenp okucienus. CpaBHEHHE CTEIIEHH OKHUCIIECHUS U BajleHTHOCTU. OIpenencHue CTeneHu
OKHMCIICHMsI JJIEMEHTOB B OMHapHbIX coeauHeHusx. CocraBieHue QopMysn OHMHApHBIX
coeMHEHuH, oOumii crocod ux Ha3BaHui. buHapHbBIE COETUHEHMS] METAJJIOB U HEMETAJJIOB:
OKCHJIBI, XJOpuIbl, cynbpuasl u mp. CocraBnenne ux ¢opmyn. bunapHble coeauHEHUS
HEMETAJUIOB: OKCHJbI, JIETYy4d€ BOJOPOJHBIE COEAMHEHUs, HUX COCTaB U Ha3BaHUS.
IIpencraBuTeny OKCHIOB: BOJA, YIVIEKUCIIBIA I'a3, HEralleHas u3BecThb. [IpeacraBureny geTydamnx
BOJIOPOJHBIX COEAMHEHUN: XJIOPOBOAOPOJ M aMMuak. (OCHOBaHMS, UX COCTaB U Ha3BaHUS.
PactBopuMocTs ocHOBaHui B Boje. IIpencraBurenu miesnodeil: TMAPOKCUIBI HATPUSA, KaUsd U
kanpuus. [loHsTHEe 00 MHOMKAaTOpax M KauyeCTBEHHBIX peakuusax. Kuciorsl, ux cocrtaB u
Ha3BaHusA. Kiaccudukanus xucnor. IlpencraBurenn KHCIOT: cepHasi, COJIHAs, a30THAsl.
[Tonsitue o mkane kucinotHoctu (wkaina pH). M3menenue okpacku nHaukatopoB. Conm Kak
IIPOU3BOJHBIE KHMCIIOT MU OCHOBAHMM, MX COCTaB M Ha3BaHWsA. PacTBOpMMOCTH COjedl B BOJE.
[IpencraButenu cojeii: xmopua Hatpus, kapbonar u ¢ochar kampuus. AmopdHbIE U
KPUCTAJJIMYECKHUE BEIIECTBA. MEXKMOJIEKYJIAPHbIE B3aUMOJICHCTBUA. THUIBI KPUCTAIIIMYECKUX
pEIIeTOK. 3aBUCUMOCTb CBOWCTB BEIIECTB OT THUIIOB KPUCTAUIMYECKUX peIeToK. Yucrsie
BemecTBa U cMecu. IIpumMepsl KUIKUX, TBEPABIX U razoo0paszHbix cMeceil. CBoicTBa UMCTHIX
BelecTB U cMmecei. Mx coctaB. MaccoBasg M o0ObeMHas J0JIM KOMIIOHEHTa cMmecu. Pacuertsl,
CBSI3aHHBIE C MCIOJb30BaHUEM ITOHATHS <IOJISI».

Hemonctpaunn. OOpasnbl OKCUAOB, KUCIOT, OCHOBAHUN M coyiell. MoJenu KpUCTalllIMuecKuX
pelIeTOK XJIopuJa HaTpus, anmasza, okcuna yriepona (IV). KucnoTHo-1ienounble MHIUKATOPBI,
HN3MCHCHHUEC HNX OKpACKH B PA3JIMUYHBIX Cpcaax. yHI/IBepCEL]'[BHHﬁ UHAUKATOp W U3MCHCHHUE €TI0
OKpacCKH B Pa3JINYHBIX Cpelax..

JlaGopatopHble onbIThL. 8. O3HaKOMJIEHHE C KoJuleKuued okcuiaoB. 9. O3HaKOMIIEHHE CO
ceoiictBamu ammuaka. 10. KauecTBeHHas peakuus Ha yriekucisii ra3. 11. Onpenenenne pH
pPacTBOPOB KUCIIOTHI, 11eJI0un U Bojbl. 12. Onpexnenenue pH TUMOHHOTO U S6JI04HOTO COKOB Ha
cpe3e ionoB. 13. O3nakomiieHwe ¢ koyekuuen coneil. 14. O3HakomiieHHE C KOJUIEKIUEH
BEUIECTB C pa3HbIM THUIOM  KPUCTAJUIMYECKOM  pemieTku. M3rotoeinenue Mopenen
KPUCTAJUTMYECKUX perieTok. 15. O3HakomiieHne ¢ 00pa3iioM ropHON TOPOJIbI.

Tema 4. U3meHenus npoucxoasimme ¢ Bemecrsamu (12y4)

[TousTue HBHCHHﬁ, CBA3aHHLIX C U3MCHCHUAMH, MMPOUCXOAAINIMMU C BCILICCTBOM. HBJ’ICHI/ISI,
CBA3aHHBIC C U3MCHCHHCM KPHUCTANIMYCCKOIO CTPOCHHA BCHICCTBA IIPH ITOCTOAHHOM €TO

coCrtaBc, — (I)I/IBI/I‘-ICCKI/IG sSBlIeHUA. OU3NYECKHE SBJICHUS B XHMHH: JUCTUIIIALINA,
KpucCTallindalus, BbIITIAPUBAHHUC W BO3IOHKA BCIICCTB, q)HHBTpOBaHI/IC n LICHTpI/I(I)yTI/IpOBaHI/IC.
HBJ’ICHI/IH, CBA3aHHLIC C UISMCHCHUCM COCTaBa BCHICCTBA, — XUMHNYCCKUC PCAKIIUH. HpI/I3HaKI/I )51

YCIIOBUS IPOTEKAHNS XMMUUECKHUX PEAKIUil. Brienenne TerioTsl U ¢cBeTa — peaklUy FOpEHUs.
[Tonsatue 00 K30 - W SHAOTEPMHUECKUX PEAKIUSAX. 3aKOH COXPAHEHUS MAacCChl BEIIECTB.
XUMHUECKUE YpaBHEHUsS. 3HaueHHe MHACKCOB U Kod(pduimentoB. CocTaBieHHE ypaBHEHHN
XUMHUYECKHUX peakuui. Pacdersl 0 XMMHUECKUM ypaBHEHMsIM. PelieHune 3a1a4 Ha HaXO0XAECHUE
KOJIMYECTBA, MAacChl WM OOBbEMa MPOJIYKTa PEaKIMHU IO KOIUYECTBY, Macce WIH 00beMy



HCXOJHOTO BelecTBa. PacueTsl ¢ MCIIOIb30BaHUEM MOHSITHS <(IOJIS», KOTIa NCXOAHOE BEIIECTBO
JJaHO B BHUJIE pacTBOpa € 3aJIaHHOW MAacCOBOM JI0JIEH pAacTBOPEHHOTO BELIECTBA WJIM COACPIKUT
ONPEACIICHHYIO JOJII0 MPUMECEH. Peakuuu pasnoxenus. IlpeacraBieHue o0 CKOPOCTH
xumudeckux peakuuid. Karanuzatopsl. @epmenTsl. Peakiuu coenunenus. Karanurudeckue u
HEKATAIUTHUYECKHE PEaKIUU, OOpaTUMbIe M HeOOpaTUMbIe peakuuu. Peaknuu 3amerneHus. P
AKTUBHOCTH METAJUIOB, €r0 HCMOJIb30BAHUE JJIsI TPOTHO3UPOBAHUSA BO3MOXKHOCTU MPOTEKAHUS
peaKkuii MeXIy METaUIaMU U KUCJIOTaMH, PEAKIIMI BHITECHEHUSI OJJHUX METAJJIOB U3 PaCTBOPOB
UX CcoJIedW npyruMu MetaiamMu. Peaknum oOmeHa. Peakinuu HeWTpanm3anuu. Y CIoOBUS
NPOTEKaHUS peaKifii OOMeHa B pacTBOPAax J0 KOHIA. THITbI XUMHYECKUX peakiuii Ha mpumepe
CBOWMCTB BOJAbl. Peakuusi pas3nokeHuss — DJEKTpoJu3 BoIbl. Peakunu coequHeHUsT —
B3aMMOJICCTBUE BOJBI C OKCHIAAMHM MCTAJUIOB U HEMETAUIOB. YCIOBUC B3aHMOJICHCTBUS
OKCHJIOB METAJUIOB U HEMETALUIOB ¢ BoAoW. [loHsTne «ruapokcuap». Peakiuu 3amemeHus —
B3aMMOJICHCTBUE BOJBI C MeTa/lIaMH. Peakiiuu oOMeHa — TUAPOIIN3 BEIIECTB.

Hemonctpanuu. [Ipumepsl pu3nyeckux sBICHHIA: a) IUIaBieHUe napaduHa; 0) BO3TOHKA MO/
Wi OEH30MHOW KHCIIOTHI; B) PACTBOPEHHE OKpAUICHHBIX coyiei; r) nuddy3us TymucTbhIxX
BCIIECTB C TOPSAILICH JTAMIIOYKA HaKaluBaHWs. [IpuMepbl XMMHUYECKHX SIBICHHI: a) TOPEHUE
Maraus, ¢ocdopa; 0) B3aMMOJCHUCTBUE COJSHONH KHUCIOTBI C MPaMOPOM HJIH MEJIOM; B)
nonydyenue rujapokcuna meau (II); r) pacrBopeHue MOJYyYEHHOTO THIPOKCHAA B KHCJIOTaX; JI)
B3aumoyeiictue okcuaa menu (II) ¢ cepHOM KUCIIOTON NpH HAarpeBaHWU; €) pa3jioKeHUE
NepMaHraHaTa KaJlvs; 5K) Pa3JIoKEHHE TIEPOKCHIA BOJOPO/Ia C MIOMOIIbIO TUOKCHIA MapraHiia v
Karaja3bl KapTOQeIs Ui MOPKOBH; 3) B3aUMOJICHCTBUE pa30aBICHHBIX KHCIOT ¢ METAJIJIAMH.

JlaGopaTtopubie onbiThl 16. [IpokaninBanue Meau B IUIaMeHU CIIUPTOBKU. 17. 3aMmelienne Meau B
pactBope xiopuaa meau (II) sxenezom

Tema 5. Tlpaktuxkym 1. (3u)

[Ipocreitmue omneparuu ¢ BemiecTBoM 1. IlpaBmima TexHuku Oe3omacHOCTH Tpu padoTe B
xumuueckoM kabunere. Ilpuembl oOpameHus ¢ 1a0opaTOpHbIM  OOOpyIOBaHUEM U
HarpeBaTesIbHBIMU Npubopamu. 2. HabmoieHus 3a M3MEHEHUSIMH, TPOUCXOIAIIMMHU C TOpSIIEi
CBEYOM, M MX ONucaHue (JOMAaIIHMM SKcriepuMeHT). 3. AHanu3 nouBbl U BoJbl. 4. ITpusHaku
XAMHYECKUX peakuuil. 5. [IpuroroBineHne pacTtBopa caxapa UM pacueT €ro MaccoBOM JOJH B
pacTBopE.

Tema 6. PactBopenue. PactBopbl. CBolicTBa pacTBOPOB 3JIEKTPOIUTOB (18u)

PacTBopenue kak ¢gusnko-xumuueckuil npouecc. [loHsiTue o ruapatax M KpUCTAIIOTUApPATAX.
PactBopuMocTs. KpuBble pacTBOPUMOCTH KaK MOJENb 3aBUCUMOCTH PAaCTBOPHUMOCTH TBEPIBIX
BEIIECTB OT Temneparypsl. HachlllleHHbIE, HEHACHIIICHHBIE M IEPECHIIMICHHBIE PAaCTBOPBI.
3HaueHUE pacTBOPOB JJIsl IPUPOJIBI U CENBCKOT0 XO35HCTBA.

[TonsiTHe 00 3MEKTPOIUTUYECKON IUCCOLMAIMU. DIEKTPOIUTHI U HEIIEKTPOIUTHI. MexaHu3M
JUCCOLMAIMI 3JIEKTPOIUTOB C PA3IMYHBIM XapakTepoM CBs3H. CTENeHb AIEKTPOJIMTUYECKON
mucconauuu. CuiibHble W cla0ble  AJIEKTPOJIMTEI. OcCHOBHBIE TOJIOXKEHHUSI TEOPHU
AIIEKTPOIUTUYECKOM nuccormanuu. MonHble ypaBHeHUs peakiuil. Peakuuu oOMeHa, uaymue 10
koHna. Knaccudukanums noHoB u ux cBoifictBa. Kwucnotsl, ux kinaccudukanus. Aucconnarus
KHUCJIOT U UX CBOMCTBA B CBETE TCOPUHU DIIEKTPOIUTHUYECKON auccouuanuu. MoiekyminspHsle U
VOHHBIE ypaBHEHUs peakuuil. BzaumoaeicTBie KUCIoT ¢ MeTaulaMu. DJIEKTPOXUMUYECKUH Pl
HaIpsDKEHUN METaIoB. B3auMOJENCTBHE KHUCIOT € OKCHAAMM METauloB. B3aumoneilictBue
KHCJIOT C OCHOBaHUAMM — pEaKkUus HeUTpaau3anuu. B3auMoaencTBHE KHUCIOT C COJSIMU.
Hcnonb3oBanue TaOiaMIbl pACTBOPUMOCTH JUIsl XapaKTEPUCTUKU XMMHUYECKHX CBOMCTB KHCIIOT.



OcHoBanus, ux kinaccudukanus. J{uccommaruss OCHOBaHMH M WX CBOWCTBA B CBETE TEOPUU
3JIEKTPOJUTUYECKON NHccounanuu. B3auMopaelcTBue ocHoBaHUM ¢ cosiimu. Mcmosib3oBaHue
TaONMMIBI  PACTBOPUMOCTH  JUISI  XApPAKTEPUCTHUKA  XHMHYECKHMX CBOWCTB  OCHOBaHHM.
BzanmogeiictBrue menodeid ¢ okcupgamMu HemeramaoB. Coim, UX AUCCOIHMAIMSA M CBOMCTBA B
CBETEC TEOPUHU DJJICKTPOJUTUUYECKOW Jucconuanuu. B3aumMmoneicTBue cojeil ¢ MeTallamu,
OCOOEHHOCTH 3THX peakiui. BzammopelictBue coseir ¢ coisiMu. Mcronb30BaHHWE TaOJHIIBI
PacCTBOPUMOCTH JIJII XapaKTEPUCTUKH XUMHUYECKUX CBOMCTB coyield. OO00O0IeHue cBeneHuii oo
OKCHJIaX, MX KJIacCUPUKAMK M CBOWCTBaX. ['eHeTHYecKue psaAbl MeTaula M HeMeTallla.
['enetnueckass CBA3b MEXAY KJIaccaMM HEOPraHMYECKUX  BemecTB.  OKHUCIUTENIbHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUH. OnpeneneHue CTENEHEM OKHUCIEHUS JJIS DJIEMEHTOB,
0o0pa3yrommx BEIIeCTBA pa3HBIX KJIAacCcoB. Peaknuy HMOHHOTO OOMEHAa H OKHCIHTEIhHO-
BOCCTAHOBUTEIbHBIE peakiuud. OKUCIUTENb U BOCCTAHOBUTENb, OKUCICHUE U BOCCTAHOBJICHUE.
CocraBiieHUe ypaBHEHHI OKHUCIUTEIbHOBOCCTAHOBHUTEIIBHBIX PEAKIIMM METOJIOM 3JIEKTPOHHOTO
Oamanca. CBOWMCTBa MPOCTHIX BEIIECTB — METANIOB U HEMETAJJIOB, KUCJIOT M COJIEH B CBETE
OKHCITUTEIbHO-BOCCTAHOBUTEIILHBIX PEAKIIHH.

JemoHcTpauuu. VcnblTaHue BELIECTB U MX PACTBOPOB Ha 3JIEKTPONPOBOAHOCTH. 3aBUCHUMOCTb
3JIEKTPOIIPOBOIHOCTH YKCYCHOM KHUCJIOTBI OT KOHIIEHTpaUuu. [IBH)KEHHE OKPALIEHHbIX NOHOB B
3JIEKTpUUECKOM MoJie. B3auMoneiicTBue IMHKA € Cepoil, CONIHOW KUCIOTOM, XJIOPUIOM Meau
(II). 'openne maruus. BzaumoeiicTBrue XJIOPHOU U CEPOBOIOPOAHON BOJIBI.

JlaGopaTtopubie onbITel 18. B3auMopeiicTBue pacTBOpOB XJIOpHia HATpHsl U HHUTpaTa cepedpa.
19. TlonmydyeHue HEpacTBOPUMOIO THUIPOKCHIA M B3auMoOeicTBue ero c kucioramu. 20.
BzaumoneiicTBre KHCIOT ¢ OCHOBaHUAMU. 21. B3anmoaelicTBHE KHCIOT C OKCHAAMH METAJIJIOB.
22. BzaumoneiicTBHe KHCIOT C MeTaiamMu. 23. B3aumMojeHCTBHE KHCIOT C CONsIMH. 24.
BsaumopelictBue 1menoueii ¢ kKuciaoraMu. 25. BlamMopeilcTBue IIeod4er ¢ OKCHUIAAMU
HemeTayuioB. 26. BzaummopeiictBue mienouedt ¢ comsimu. 27. IlomyueHue u  cBOMCTBa
HEpAacTBOPUMBIX OCHOBaHUHU. 28. B3anmojeilcTBe OCHO BHBIX OKCHUJOB C KHUCIOTamH. 29.
B3aumoneiictBue ocHO BHBIX OKCHIOB ¢ Bogou. 30. B3ammoaelcTBHE KUCIOTHBIX OKCHAOB C
menouaMu. 31. B3anMoaelcTBHe KUCIOTHBIX OKCHUIOB ¢ BOOOH. 32. B3ammomeiicTBue comeil ¢
kucnoTamu. 33. B3auMmonericTBue coineil ¢ meinoyamMu. 34. B3aumoencTBre cojiei ¢ consiMu. 35.
BzaumopeiicTBue pacTBOPOB COJIEH C

Tewma 7. [Ipaktrkym 2. CBoiicTBa pacTBOPOB 3JIEKTPOIUTOB (14)

1. Uonnsle peakuuu. 2. VYclOBHUS TEUEHUS XHMHUYECKUX PEAKIUI MexXay pacTBOpaMHu
AJIEKTPOJUTOB 10 KOHIA. 3. CBOMCTBA KUCJIOT, OCHOBaHUW, OKCUJOB M coJieid. 4. Pemenue
AKCIEPUMEHTAIIbHBIX 33724

2. PesepBHOe Bpems—1 4. ( BO3MOKHOE HCITOJIb30BAHHE: TPOCKTHAS JICATCIIHHOCTD )

9 kJjacc

Beenenue. O0masi XapakTepuCTHKA XMMHMYECKHX JJIEMEHTOB M XMMHYECKHX peakuui
Ilepuoauvecknit 3akoH u Ilepuoamyeckass cucrema xummuuyeckux djemenros JI. WM.
MenpeaeeBa (10u)

XapakTepucTHKa JJIEMEHTA 110 €ro NOJIOKEHUI0 B llepuoamyeckoil cUCTEME XUMHUYECKUX
sanemenToB JI. 1. MenaeneeBa. CBolicTBa OKCUIOB, KUCIOT, OCHOBAHHI U COJIEH B CBETE€ TEOPUHU
ANEKTPOJIUTUYECKON AUCCOLUMALMN U OKHUCIEHUSA-BOCCTAaHOBJIEHHUs. lloHATHE O mMEpPEXOIHBIX
aneMeHTax. AM(pOTepHOCTh. [ eHeTHUeCKui psii mepexoaHOro 3aeMenTa. [lepruoanyeckuii 3aKoH
n llepmoamueckas cucrema xumuyeckux osnemeHtoB JI. WM. MenneneeBa.  Xumunueckas
OpraHu3aIMs )KUBOM M HEKUBOW MPUPOJIbI. XUMUYECKUH COCTAB sIApa, MAHTUU U 3€MHON KOPBI.



XUMUYECKUE DJIEMEHThl B KJIETKaX JKHUBBIX OPraHu3MOB. Makpo- U MHUKPOIJIEMEHTHI.
O06o0mmenre cBeIeHU 0 XMMHUYECKHX peaknuax. Kraccupukarums XUMHYECKUX PEaKIHil 1o
pPa3IMYHBIM TPU3HAKAM: «YHCIO W COCTaB PEArdpyrIIUMX M O0O0pa3yIIIMXCS BEIIECTBY,
«TetioBol 3P (deKT», «HAMpaBlICHUE», «U3MEHEHUE CTENEHEH OKHUCICHHS DSJIEMEHTOB,
00pa3yomux pearupyroinue BemecTBay, «pa3a», «Mcrojib30BaHUE KaTaiu3aTopay. IloHsTue o
CKOPOCTU XHUMHYECKOW peakuuu. DakTophl, BIUSIONIME HA CKOPOCTh XMMHUYECKUX PEaKIIHi.
Karanuzatopsr u karanu3. MHTHOUTOPEI. AHTHOKCUIAHTEI.

Hemoncrpamuu. Paznuaneie hopmbr Tabmunbl [[. U.MenaeneeBa. Moaenu aToMOB 3JIE€MEHTOB
1—ro mnepuogoB. Mojenb cTpoeHUsT 3€MHOTO Iapa (MONepevHbld pas3pes). 3aBHUCHUMOCTD
CKOPOCTH XMMHYECKOH peaKIMH OT MPHPOJIBI PEarupyroiX BEIIECTB. 3aBUCHMOCTh CKOPOCTH
XUMHUYECKON peakuuu OT KOHLEHTpPAlUM pPEarupyrolluX BELIECTB. 3aBUCHUMOCTb CKOPOCTH
XMMUYECKOM PEaKUUUd OT IUIOMIAJId CONMPUKOCHOBEHUS PEATMPYIOIIMX BEIIECTB («KHUIISAIIUN
CIOi»). 3aBUCHUMOCTh CKOPOCTHM XHMMHYECKOH peakuuu OT TeMIepaTypbl pearupyromux
BeliecTB. [ OMOTeHHBII W TeTeporeHHbld  KaTanu3bl. DEpMEHTATUBHBIN  KaTalus.
HNurnbupoBanue.

JlaGopatopubie ombiThl 1. [lomydeHue rugpokcuja IMHKA U HCCIEAOBAHHE €r0 CBOMCTB. 2.
MopenupoBanue mnoctpoeHuss llepuogudeckol CHCTEMBI XMMHYECKMX JJIEMEHTOB /[l
W.MenneneeBa. 3. 3aMemieHue xeire3oM Meau B pactBope cynbdara meau (I1). 4. 3aBucuMOCTh
CKOPOCTH XHMHYECKOM peakuuu OT HPUPOIbl pearupyromux BELIECTB HA IpUMEpE
B3aMMOJICHCTBUS KHUCIOT C MeTa/ulaMu. 5. 3aBUCUMOCTb CKOPOCTH XMMMUYECKOH peakluu OT
KOHLEHTPAllUl pPEarupyrolIuX BELIECTB Ha MpPUMEpPE B3aUMOJEHCTBUS LHMHKA C COJITHOMN
KHUCJIOTOM pa3IM4HON KOHLEHTpauuu. 6. 3aBUCHMOCTb CKOPOCTM XMMHMYECKOH peakuuu OT
IUIOLIA/IM CONIPUKOCHOBEHUS pearupyrolnux BemecTB. 7. MoaenupoBaHue «KUISALIETo caos». 8.
3aBUCHUMOCTh CKOPOCTH XHMHYECKOM peaklMyd OT TEeMIIepaTypbl PEearupyrolux BeEIIeCTB Ha
npumepe B3aumopenctBus okcuga menu (II) ¢ pactBopoM cepHOM KHUCIOTHI pazIU4HON
teMriepatypbl. 9. PasnokeHue mepokcuaa BoJOpoja ¢ Momoilbio okcuaa mapranma (IV) um
katanasbl. 10. OOHapyxeHue KaTajga3bl B HEKOTOPBIX MUILEBBIX MpoaykTax. 11. MHrubuposanue
B3aMMOJIEHCTBUS KUCIIOT C METAJIJIaMU YPOTPOIIMHOM.

Tema 1. Metamasl (194)

ITonoxenne metaiioB B Ilepuonnueckoi cucreme xumudeckux snemenTos [[. 1. Menneneesa.
Merannuueckass KpUCTaJUIMUECKas pelieTka M MeTayIMdecKkas XUMH4eckas cBs3b. OOmue
¢uznueckue cBoiictBa merayuioB. CriaBbl, UX CBOICTBa M 3HaueHHE. XHMMUYECKUE CBOMCTBA
METaJIJIOB KaK BOCCTAHOBMTEJIEH, a TaK)Ke B CBETE MX IMOJIOKEHHS B DJIEKTPOXUMHUUYECKOM DSy
HanpsbkeHui MetamioB. Koppo3ust MetanioB u criocoOsl 60ps0ObI ¢ Hell. MeTaiuisl B pupoe.
OO6ume criocoObl uX mosydeHus. OOmast XapakTepUCTUKA LIEIOYHBIX METAaUIOB. MeTaisl B
npupoze. O6mue crnocods! ux nonyueHus. Crpoenue aromoB. Lllenounsie MeTambl — HOpOCThIe
BellecTBa. BakHeWIne COEIUHEHUS WIENOYHBIX METaNIOB —OKCH[BI, THAPOKCUABI U COJIU
(xmopunbl, KapOOHAThI, Cynab(aTbl, HUTPAThl), UX CBOWCTBA M NPUMEHEHHE B HAPOIHOM
xo3siicTBe. Kanuitabie ynoopenus. O0mias xapakTepuCTHKa JIEMEHTOB TJ1aBHON moarpymnmsl 11
rpynnsl. CTpoeHue aToMoB. 1l{eno4Ho3emMenpHble METAIUIBI — IPOCTBIE BELECTBA. BaxkHeimue
COEIMHEHUS IIEIOYHO3EMENbHBIX METANIOB — OKCHJABI, TUIPOKCUABI U COJH (XJIOPHIBL,
KapOOHAThl, HUTpaTHl, cyinbdathl, ¢ocharel), UX CBOWCTBA M NPUMEHEHHE B HAPOJHOM
xo3siicTBe. Amomuuuil. CTpoeHue atoma, (U3MYECKHMEe M XUMHUYECKHE CBOMCTBA IMPOCTOTO
BemecTBa. CoeMHEHMsS AIOMUHUST — OKCHUJ U THAPOKCHI, UX aM(OTEpHBIA XapakTep.
Baxwneiimue conu amtomunud. [I[pumenenue amomunus U ero coequnennii. JKeneszo. CtpoeHue
aToma, (U3MYECKHEe M XMMHUUYECKHE CBOMCTBA MPOCTOTO BemiecTBa. ['eHeTnueckue psabl Fe2+ u



Fe3+. Baxwneimue coiu jxene3a. 3HAUCHHE Keje€3a W €ro COCIUHEHUW Mg TPUPOIbl U
HapOJHOI'O XO35UCTBA.

Jemoncrpammuu. OOpa3ipl MIEIOYHBIX W IIEJI0YHO3EMENbHBIX MeTauioB. OOpasibl CIUIaBOB.
BzaumopeiictBue HaTpus, JIUTUS U KalabLus ¢ BOAOM. B3aumopaeicTBuUE HATpUS U MarHus C

KHcIopoioM. BzanmonelictBue MetaioB ¢ HemetauiaMu. [lomyuenue rugpokenion xenesa (1)
u (IID).

JlaGopaTopubie ombIThl 12. B3aumopeicTBue pacTBOpPOB KHCIOT W cojied ¢ meTaymiamu. 13.
O3nakomieHue ¢ pynamu xenesa. 14. OkpammBaHue IJIaMEHU COJISIMH LIEJIOYHBIX METAJUIOB.
15. BzaumoperlictBue Kanbius ¢ Bojoi. 16. Ilonydyenue rugpokcuaa Kajablus U UCCIIEA0BaHUE
ero cBoictB. 17. Ilonydyenwe rujpokcuaa ajalOMUHUS W MCCIEJIOBaHUE €ro CBOMCTB. 18.
B3anmopeiicTBue xenesa ¢ conssHor kucaoto. 19. Ilomydenne runpoxcunoB xenesa (1) u (111)
Y U3Y4YECHHUE UX CBOWCTB.

Tema 2. Ilpaktuxkym 1. CBoiicTBa MeTaJJIOB U UX coequHeHuil (34)

1. OcymecTBieHHe LEMOYKHM XUMHUYEeCKUX mpeBpamienuii. 2. I[lomydyenue u cBoiicTBa
COCIMHCHUN MeTa/uioB. 3. PemieHue sKCIepUMEHTANbHBIX 3aJlad Ha paclio3HaBaHUE U
MOJIy4eHUE COCTMHEHU METAJIJIOB.

Tema 3. Hemerasibl (254)

OOwiast xapakTepuUCTHKa HEMETAJUIOB: MojoxeHue B Ileproanueckoil cucreMe XUMHUYECKUX
anemeHToB /[. U.MeHneneeBa, 0COOEHHOCTH CTPOEHHSI ATOMOB, AJIEKTPOOTpHLATENBHOCTH (D0)
KaK Mepa «HEMETANIMYHOCTHY, pal J0. Kpucrammueckoe cTpoeHne HEMETAIOB — ITPOCTBIX
BeniecTB. Asutorponus. Pusmdyeckue CBOWCTBa HeMeTalioB. OTHOCUTENBHOCTb IOHATUI
«erau» n «HeMmetawm». Bonopoa. Ilonoxkenme Bomoponma B Ilepuoguueckoit cucreme
xumuyeckux anemeHtoB [I. M. MenneneeBa. Ctpoenne aroma u Mojekynbl. dusnueckue u
XUMHYECKHE CBOWCTBA BOAOPOJA, €ro MojyyeHue u npuMeHeHue. Boma. CTpoeHne MONEKYIIbI.
Bomopoanas xumuueckas cBsizb. (PU3MUYECKUE CBOWMCTBA BOABbL. AHOMAaaud CBOMCTB BOJBI.
I'unpoduneHeie U THAPOdOOHBIE BelecTBa. XUMHUECKUE CBOICTBa BOJbl. KpyroBopot Bojabl B
npupone. Bonmoouncrtka. Aospauus Boabl. bbiToBble  QuuIbTpEl. MuHeEpanbHbIE  BOJBI.
JuctunnrpoBaHHasl BoJa, €e NojydyeHue W npumeHeHue. OOIas XxapakTepuCcTHKa rajoreHoB.
Crpoenue aromoB. [IpocTeie BemiecTBa M OCHOBHBIE COEIMHEHHUS TaJIOTEHOB, UX CBOWCTBA.
Kpatkue cBenenus o xjope, Opome, prope u noje. IIpruMenenue rasoreHoB U UX COSIUHEHUH B
HapogHoM xo3siictBe. Cepa. CrpoeHune aroMa, ajuloTpOIHUs, CBOMCTBA U TNPUMEHEHHUE
pomOuueckoir cepbl. Okcuasl cepsl (IV) u (VI), ux nomyueHue, cBOWCTBa U NPUMEHEHHE.
CepHas KuClIOTa M €€ COJIM, UX IPUMEHEHUE B HApOJHOM Xo03sicTBe. IIpon3BoacTBo cepHOi
KUCIOThl. A30T. CTpoeHME aToMa M MOJIEKYJbl, CBOMCTBA IPOCTOr0O BeHlecTBa. AMMMAK,
CTpPOEHHE, CBOMCTBA, MOJyYeHUE U npuMeHeHue. Coau aMMOHHS, UX CBOMCTBA U IPUMEHEHHE.
Oxkcunsrt azota (1) u (IV). A3oTHas kucnota, ee CBOWCTBa U MpuMeHeHHe. HUTpaTsl U HUTPUTHI,
npobiemMa HMX COAEp)KaHUS B CEIbCKOXO3SHCTBEHHOW NPOAYKIMU. A30THBIE YIOOpEHHs.
®ocdop. CtpoeHue aToma, aIOTpoOIus, CBOWCTBa Oenoro u KpacHoro ¢ocdopa, ux
npuMeHeHne. OcHOBHblE coenuHeHHs: okcua (ocdopa (V) u oprodochopHas Kuciora,
dochatel. Dochopubie ynobpenus. VYriaepona. CTpoeHue aroma, aIOTPONHs, CBOWMCTBa
monupukanmii, mpumenenue. Oxcuasl yrimepoga (II) m (IV), ux cBolicTBa W TpUMEHEHUE.
KapOoHatsl: KajablIMT, CO/la, OTAL, UX 3HAYCHHUE B IIPUPOJE U KU3HU YEJIOBEKa.



Kpemuuii. CTpoenue aroMa, KpUCTaJUIMYECKUI KPEMHUM, €ro CBOMCTBA U NpuMeHeHue. OKcua
kpemuus (IV), ero npupomnbsie pazHOBUAHOCTH. CUIMKATHI. 3HaYE€HUE COCAMHEHUN KPEMHHUS B
JKUBOU U HEXUBOU nipupoae. [IoHsATHEe 0 CHIIMKAaTHOM IPOMBIIUIEHHOCTH.

Hemonctpaunu. OOpa3ubl rajloreHoB — IMPOCTHIX BeUIECTB. B3ammojeicTBue TaloreHoB ¢
HATpUeM, C AIIOMHHHEM. BbITeCHEHHE XJIOpoM Opoma MM HOJa M3 PAacCTBOPOB HX COJEH.
BzaumopeiictBue ceppl ¢ MeTalUlaMH, BOJOPOAOM M KHCIOpOAOM. B3aumopeincrue
KOHIICHTPUPOBAHHOM a30THOM KHUCJIOTHI C Menbto. lloriomenne yrieM pacTBOPEHHBIX BELIECTB
Wi ra3oB. BoccTaHoBienune Meau w3 ee okcuua yrieM. OOpasibl NPUPOAHBIX COCTUHEHUIN
xJiopa, cepsl, pochopa, yriepoaa, kpemuus. OOpa3ipl BaXHEUIINX U1 HAPOJHOTO XO3s5HCTBA
cynbdaToB, HUTPATOB, KapOoHATOB, pocharoB. OOpa3Lbl CTEKIIA, KEPAMUKH, IIEMEHTA.

JlaGopatopubie ombiThl. 20. Ilomydenwe u pacrno3HaBanue Bojopoaa. 21. Hccrmenoanue
MOBEPXHOCTHOTO HATshKeHHMsI BOAbl. 22. PacTBopeHHMe mepMaHTraHata Kaius WIH MEIHOTO
Kynopoca B Boje. 23. I'mnmparauus obe3BoxkeHHoro cynbdara menu (II). 24. Msrorosinenue
TUIICOBOrO oTmeudatka. 25. O3HakoMJIieHHE C KOJUIeKIHeW OBITOBBIX (PUiIbTpoB. 26.
O3HakOMJIEHME C COCTaBOM MUHepanbHOM Boabl. 27. KadecTBeHHass peakuus Ha
rajoreHuMoHbI. 28. [lonydenne u pacno3naBanue kuciopoja. 29. 'openue cepbl Ha BO31yXe U
B kuciopoze. 30. CoiicTBa pa30aBieHHON cepHOM KucaoThl. 31. M3ydueHune CBOMCTB aMMHaKa.
32. PacmosnaBanme coisieli ammonwms. 33. CBoiicTBa pa30aBIICHHOW a30THOW KHUCIIOTHL 34.
B3aumoselicTBe KOHIIGHTPUPOBAHHOW a30THOM KHCIOTHI ¢ Menbro. 35. ['operne docdopa Ha
BO31yXxe W B kuciopone. 36. PacnoznaBanue ¢ocdaros. 37. ['operne yras B kuciopoze. 38.
[Tomryuenue yrojapHOW KHCIOTHI W H3ydeHue ee cBoictB. 39. Ilepexon kapOOHATOB B
ruapokapbonarel. 40. Pasznoxenuwe ruapokapbonata narpus. 41. TlomydeHue KpemMHEBOU
KHUCTIOTHI M U3YYEHHE €€ CBOMCTB.

Tema 4. IlpakTuxkym 2. CBoiicTBa coeinHeHUi HeMeTaLI0B (54)

1. 1. Pemenme O3KCIepUMEHTATBHBIX 3amad 1o Teme «[loarpymma kuciaopoman.2.
[Toryuenne amMMuaka W M3y9YCHHE €ro CBOWCTB 3. PelmeHue sKCIepUMEHTATBHBIX 3a/1a4
no teme «lloarpymnma azora». 4. [lomyuenue okcuaa yriaepona (IV) m usydenwe ero
CBOICTB 5. Permienune sxcnepuMeHTanbHbIX 3a/1a4 1o Teme «lloarpymnma yraepomay.

Tema 5. OOoOmenne 3HAHMI 1O XMMHMH 3a KypCc OCHOBHOH mkoJbl. IloaroroBka k
rocyaapcreeHnoii uroropoi arrecramuu (I'NA) (104)

ITepnonnueckuit 3akoH u Ilepuonnueckas cucrema xumudeckux 31neMeHToB [l MI.Menneneesa.
®u3ndecKuil CMBICT TIOPSAIKOBOTO HOMEpa »JJEMEHTa, HOMEpPOB TEpHOJa ¥ TPYIIIHL.
3aKOHOMEPHOCTH M3MEHEHHsI CBOMCTB DJIEMEHTOB M MX COCIMHEHHWHA B TIEPUOJAX W TPYIIax B
CBETE MPEJCTABICHUH O CTPOCHHHM aTOMOB 3JIEMEHTOB. 3HaueHue [lepuoauyueckoro 3akoHa.
Bunpl XxuMuuYecKkuxX CBs3€d M TUNBI KPUCTAUIMUECKHX PEMIETOK. B3amMOCBS3b CTpPOCHHS U
cBoMCTB BemecTB. Kimaccudukammss XUMHYECKUX PEaKIuil 0 pa3IuYHbIM NMPU3HAKaM (YHCIIO U
COCTaB pearupyromnx U o0pa3yoUIUXCsl BEIIECTB; HAJIUYHE TPAHUIIBI pasiena (a3; TerioBoun
3¢ (}exT; n3MEeHEeHHEe CTeNeHeH OKHMCIICHHUsI aTOMOB; UCIIOJIh30BaHHUE KaTaanu3aTopa; HalpaBieHNe
npotekanus). CKOPOCTh XUMHUYECKHX PEAKIUi U (aKkTopsl, Biaustomue Ha Hee. OOpaTUMOCTh
XUMUYECKUX PEaKIUN U CIOCOOBI CMEIICHUSI XUMHUYECKOTO paBHOBECHs. [IpocThie M CIIOKHBIC
BelecTBa. MeTtaiibl U HeMeTasuibl. ['eHeTuYeckue psiibl MeTajlla, HEeMEeTalla U MEePEeX0IHOrO
meTaia. OKCUABI ¥ TUAPOKCUABI (OCHOBaHUS, KHCIOTHI, aM(pOTEepHBIE THAPOKCHIBI), COMu. Mx
cocraB, Kiaccuukaysa U o0IMe XUMUYECKHE CBOMCTBA B CBETE TCOPHH AJIEKTPOIUTHICCKOU
JIIMCCOIIMAIIHH,

PezepBHOe Bpemsi—44. (BO3MOKHOE UCIIOJIB30BAHUE: ITPOCKTHAS JAEATEIBHOCTD )



®opMBbI KOHTPOJIA 1O NpPeaAMeTy

Buaspl KOHTPOJIA MeTtoabl KOHTPOJAA

OpoHTaNBHBIN OIIPOC

NuauBuyansHbIi onpoc
CamocrosTenbHble pabOThI

Texymmmit JlaGopaTopHbie pabOThI
[IpakTuueckue padboThI
Pedeparsr
TecTbl
Temarndeckuil TecrtoBas pabota
Utorossiii KowmrnekcHas kKoHTposnbHas paboTa

HpOMe)KyTO‘lHaﬂ arrecranmusd

Heanb: Onpenenenre kauecTBa YCBOEHHUS cojep:KaHMs 00Ie00pa30BaTeIbHON MPOrpaMMBbl

0 Kypcy «XHUMUs» WIH €€ YaCTH.

Buj arrecrauuu ®opma npoBeaeHUs Ilepuogu4HoOCTH IHopsanoxk
arTecTaluu
I'onoBas Hrorosast KOHTpOJIbHAS ITo uroram rozna 8 - 9 xmacchl —
pabora (Tect) — MPOBOJUT YUUTENH B
8 - 9 xacchl. KOHIIE y4eOHOTO
roja.
T'ocynapctBenHast | OCHOBHOM roCynapCTBEHHBIN ITo uroram IIpoBogut
UTOrOBast HK3aMEeH OCBOEHHUS OCHOBHOM rocyaapcTBEeHHast
arrecranus o0pa3oBarenbHOM 9K3aMEHALlMOHHAs
9 xiace MIPOrpPaMMBbI KOMHCCHUS B Mae-
OCHOBHOT'O 00111er0 UIOHE
00pazoBaHUsI




TemaTnuyeckoe nianHnpoBanue8-9 kiaace
TemaTnveckoe njaanupoBanue (8 Kiacc)

No ypokoB HasBanue paznena, rimaB | KonndectBo yacoB
Bcero W3 Hux (popmbl KOHTPOIIS)
KOHTPOJIBHBIX | MPAKTUYECKUX
pabot pabot
1 Beenenue 5 - 1
2 ATOMBI XUMHUYECKHX 10 1 -
9JIEMEHTOB
3 IIpocThie BemecTBa 8 1 -
4 CoenrHEHNS XUMHUYICCKHUX 10 - 1
9JIEMEHTOB
5 HN3meHeHuUs, 16 1 1
NPOUCXOSIIUE C
BEIIECTBAMU
6 PactBopenue. PacTBopsl. 22 1 2
CaolicTBa pacTBOpOB
JIEKTPOJIIUTOB
UTOTO 68 4 5
Temarnueckoe muanupoBanue (9 kiacc)
Ne ypokos Haspanue pa3zgena, rias KomnnuectBo yacos
Bcero W3 Hux (popmbl KOHTPOIIS)
KOHTPOJIbHBIX MPAKTUIECKIX
pabor pabor
1 Bsenenue. Oo6as 10 1 -
XapaKTEePUCTHKA
XUMHUYECKUX DJIEMEHTOB H
XUMHYECKUX PEAKIUN
[Iepuoanueckuii 3aK0H U
[Iepnonnueckas cucrema
XUMHUYECKUX AJIEMEHTOB /.
N. Menpeneena
2 MeTasuibl 19 1 3
3 Hemeraibt 25 1 5
4 O00011IeHNE 3HAHUH 110 XUMHHU 10 1 -
3a Kypc OCHOBHOM IIKOJIBI.
5 Peseps 4
6 Hroro 68 4 8




