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PaGouas mporpamma o xumun 17151 8-9 xacco I'OC

PabGouass mporpamma mo xumuu i1 8-9 KiaccoB pa3paboTaHa ¢  WCIOJIB30BAHHEM
obopynoBanusi nentpa «Touku pocra» B COOTBETCTBUU ¢ DenepanbHbIM I'OCYIapCTBEHHBIM
00pa3oBaTeNbHBIM CTAHAAPTOM OCHOBHOTO 00ImIero oOpa3oBaHus (mpuka3 MuUHHCTEpPCTBA
obOpa3oBanuss U Hayku Poccuiickoit @enepammu ot 17 nexabps 2017 roma Nel897, c
n3meHenusmu, aanee ®I'OC O0O); mpukazom MwunHoOpHayku oT 31 mekabps 2017 rona
Nel577 «O BHeceHuu H3MEHEHHWH B (enepalbHBI TOCYIapCTBEHHBIH 00pa3oBaTeIbHBIN
CTaHJapT OCHOBHOTO 00Iero oOpa3oBaHMs», YTBEP)KIEHHBbIM mpukazoM MuHUCTEpCTBa
obpa3oBanus u Hayku PO ot 17 nexadbps 2010 roma Nel897.

Ha ocHoBe mpumepHBIX pabodyux MporpaMM MO XHMHH, COCTaBICHHBIX Ha ocHOoBe PI'OC
OCHOBHOTO 00mero o0Opa3oBaHUs, B COOTBETCTBHM C pekoMeHpamusmu [Ipumepnoii
MporpamMMbl 0 XUMHUHU OCHOBHOTO 001Iero oopa3oBaHus (0a30BbIii ypOBEHb) U aBTOPCKOM
nporpammbl  O.C. Tabpuensina, A.B.KymmoBoit - IIporpamma OCHOBHOTO 0OIIETO
obOpazoBanus o xuMuu. 8-9 kiaccel. M: [Ipoda, 2015 1.

Peanuzanus ydeOHON mporpammbl oOecrieunBaeTcs ydeOHMKamMu: Xumus. 8 kJacc:
Yuebuuk a5 ob1neodpazoBarenbhbix opranusamuii. / O.C.I'abpuensa - 5 u3f., CTepUOTHIT.
M.: Jpoda,2016. — 287c; Xummusa. 9 kiaacc: YueOHUK misg 0O0IIe0O0pa3oBaTEIbHBIX
opranmzaiuii. / O.C.I'abpuensn - 2-e uza. — M.: Jlpoda, 2016.-319c., BkIOUEHHBIMU B
Oenepanbublii [lepedueHs yueOHUKOB, PEKOMEHIOBAaHHBIX MUHHCTEPCTBOM 00pa3oBaHUS U
Hayku P® Kk wucnonb30BaHHI0O B 00pa3oBaTelbHOM Ipolecce B 00Ie00pa3oBaTEIbHBIX
YUPEKACHUAK, PEATUIYIOMUX 00pa3oBaTeiIbHBIE IMPOTPAMMBI  OOMIETO OOpa3OBaHHS |
UMEIOIINX TOCYIapCTBEHHYIO aKKPEIUTAIHIO.

Yuebouuk O.C.I'abpuensHa «Xumus. 8 kimacc» BMecTe ¢ Y4eOHHMKOM «Xumusa. 9
KJIacC» COCTAaBJISET KOMIUIEKC, KOTOPBIA CIYKUT MOJHBIM KypCOM XHMHH JJisi OCHOBHOU
IIKOJIBI.

Y4eOuuk cooTrBeTcTBYyeT DeaepanbHOMy TOCYAapCTBEHHOMY 00pa3oBaTelIbHOMY
CTaHJapTy OCHOBHOTO oO0miero o0pa3oBaHHUA U  HMEET rpudp «PexomMeHq0BaHO
MunucrepcTBoM 00pazoBanus U Hayku Poccuiickoit deaeparum.

Konu4yecTBo yueOHBIX YacoB

No /1t Knacc KomnuectBo yacos
1 8 70
2 9 70

Conepskanue 0CHOBHOIO 00111ero 00pa3oBaHMs 110 XUMHUH



(8-9 xmaccwor)
OcHOBHbIE NOHATHS XUMHHU (YPOBEHb ATOMHO-MOJIEKYJISPHBIX NPeACTABJICHUIT)
[Ipeamer xumuu. MeTonbl MO3HAHHMS B XUMHH: HAONIOJCHHE, HKCIEPUMEHT, H3MEpEHHE.
Hcrounnku XumMudeckoi nHGOpMAIUU: XUMHYECKas JuTeparypa, UHTepHer.
Yucteie BemectBa U cmecu. Ouncrtka BemiecTB. [IpocThie U ciioxkHbIe BelecTBa. MeTauibl u
HEeMeTaulbl. XHWMHWYECKUM 3JEMEHT, aToM, MOJIEKYyJa. 3HAaKM XUMHUYECKHUX 3JIEMEHTOB.
Xumuueckas ¢opmyna. BaleHTHOCTh XuUMHYeckuX dyeMeHTOB. CocTaBieHue (opMyi
OMHApPHBIX COEJIMHEHUN IO BaJCHTHOCTH aTOMOB XHMMHYECKHX 3JIEMEHTOB M OIpeiesieHUue
BAJIEHTHOCTH aTOMOB XUMHUYECKUX JIEMEHTOB 10 (OopMyIaM OMHAPHBIX COCAMHEHUI.
OtHocuTenbHas aTtoMHass Macca. OTHOcUTENbHAsh MOJIEKYJsipHass macca. MaccoBas n10js
XUMHYECKOIO 3JIEMEHTA B CIOKHOM BeuniectBe. KommuectBo BemiectBa. Moib. MosipHas
Macca 1 MOJIIPHBIH 00beM.
®uznyeckue SBIEHHUA U XUMUYECKUE peakuuu. lIpu3Haku M yclnoBUS NPOTEKaHUS
XUMUYECKUX pPEAKUMU. 3aKOH COXPAHEHUs MAacCChl BEIIECTB IMPU XMMHYECKUX PEAKLMIX.
Xumuueckue ypaBHeHUs. Koap@uuueHTsl B ypaBHEHUSX XHMMHUYECKHX pEaKIHi, Kak
OTHONICHUS KOJMYECTB BEIIECTB, BCTYMAIOMIUX U 00pa3yOIIUXCs B pe3yibTaTe XUMHUECKOM
peakuuu. [IpocTeime pacyeTsl 10 ypaBHEHUAM XUMUYECKUX PEAKLUN.
OCHOBHBIE KJIACCHI HEOPTAHMUECKUX coeMHeHnH. HoMeHkaTypa HEOpraHM4ecKux BELIECTB.
Kucnopon. Boznyx. I'openne. Oxcuapl. Oxcnapl MeTauioB U HeMeTawioB. Bonopoa. Bona.
Ouuctka Boabl. A3panus BoJsl. B3auMoaeiicTBrue BOJbl ¢ OKCUJIaMUA METAJIJIOB U HEMETAJLJIOB.
KucnoTsl, knaccuukaius u CBOMCTBA: B3aMMOACHCTBUE C METAJUIAMHU, OKCHIaMU METAJLIOB.
OcHoBanusi, KilacCHU(pHUKAlMs M CBONCTBA: B3aUMOJICHCTBHE C OKCHIAMU HEMETaJUIOB,
kucinotamu. AmdotepHocTs. KucnorHo-ocHoBHBIe uHAuKaTOpbl. Comm. CpemHue coiu.
B3aumozeiicTBue coneil ¢ Meraiiamu, KUCIOTaMu, menoyaMu. CBA3b MEXIY OCHOBHBIMU
KJIJacCaMHM HEOPTraHUYECKUX COEIMHEHUI.
[lepBoHavanbHble MPEICTaBICHHUS O E€CTECTBEHHBIX ceMeHCTBax (TpyImax) XHUMHUYECKUX
3JIEMEHTOB: I1IE€JI0YHbIE METAIJIbI, TaJIOTCHBI.
BhInyCKHUK HAYYHTCH
* OIUCBHIBaTb CBOWCTBA TBEPIBIX, JKMJIKHX, T[a3000pa3HbIX BELIECTB, BBIACHAA HUX
CYILIECTBEHHbIE NTPU3HAKY;
* XapaKTepHu3oBaTh BEIIECTBA II0 COCTaBY, CTPOCHUI0 U CBOMCTBaM, YCTaHaBJIMBATb
IIPUYNUHHO-CJIEICTBEHHBIE CBA3U MEKY JaHHBIMU XapaKTEPUCTUKaMH BEILIECTBA;
* pPacKpbIBaTh CMBICI OCHOBHBIX XMMHMUYECKHUX MOHATHUN «aTOM», «MOJIEKYJIa», «XUMHUYECKHUM
DIIEMEHT», «IPOCTOE BEIIECTBO», «CJOKHOE BEIIECTBO», «BAJIECHTHOCTb», HCIOJIb3Ys
3HAKOBYIO CUCTEMY XUMUM;
* M300pakaTh COCTAaB MPOCTEHIINX BELIECTB C MOMOULIbI0 XUMUYECKUX (POPMYI U CYIIHOCTh
XUMHUYECKHUX PEAKIHH ¢ TOMOIIbI0 XUMUYECKUX YPABHEHU;
* BBIUUCIISITH OTHOCUTEJIBHYIO MOJIEKYJSIDHYKO W MOJISIDHYKO MacChl BELIECTB, a TaKkKe
MacCOBYIO JIOJII0 XMMHUYECKOTO 3JIEMEHTa B COEAMHEHMSX /JIs OLIEHKH MX MPaKTHUYECKOM
3HAYUMOCTH;
* CpaBHUBATh 110 COCTAaBY OKCH/Ibl, OCHOBAHMSI, KUCIIOTHI, COJIN;
* KJIacCU(PULIMPOBATh OKCHU/IbI U OCHOBAHHUS IO CBOWCTBAM, KUCJIOTHI M COJIU 110 COCTAaBY;
* OIHKCHIBaTh COCTaB, CBOICTBa M 3Haue€HHE (B MPHUPOAE U TNPAKTUUYECKOW JEATEIbHOCTH
YeJI0BEKA) MPOCTHIX BELIECTB — KUCIOPOJa U BOAOPOJIa;
* JaBaTb CPAaBHUTEIbHYIO XapaKTEPUCTUKY XHUMUYECKHUX DJIEMEHTOB M BaKHEHIINX
COEIMHEHUI €CTECTBEHHBIX CEMENCTB LIEJIOYHBIX METAJJIOB U FAJIOT€HOB;
* 110JIb30BATHCS TAOOPATOPHBIM 000PYIOBAaHUEM M XUMUYECKON MOCYI0M;
* MPOBOJUTH HECJOXKHBIE XUMHUYECKHE ONBITHI M HAOJIONCHHS 32 W3MEHEHHSIMU CBOWCTB
BEIIECTB B IpOLIECCE MX MPEBpalLICHH; cOOMI0AaTh MpaBuia TEXHUKH O€30MacHOCTU TNPHU
IPOBEICHUH HAOIIOJICHUN U OTIBITOB;
* pa3inyaTh SKCIEPUMEHTAIBHO KUCIOTHI U HICNIOUH, MOIb3YSICh HHIMKATOPaMH; OCO3HABaTh
HEO0OXOAMMOCTh COOIOZICHUST Mep 0€30MacHOCTH MTPU OOPAIICHUH C KUCIOTAMHU U MIEI0YaMu;
* PaMOTHO O0OpalaThcs ¢ BEIECTBAMU B IIOBCEIHEBHON KHU3HH;
BbInycKHUK MOJYYUT BO3MOKHOCTH HAYYUTHCSA
* OCO3HaBaTh HEOOXOAMMOCTh COOIOIEHUS TPABUII SKOJIOTHYECKH 0€3011acHOTO MOBEICHUS B
OKpY>Karollel MPUPOTHON CPENE;



* [OHUMAThb CMBICI M HEOOXOIUMOCTb COONIOACHMS MpEeANuCcaHuil, NpenIaraeMbelx B
WHCTPYKIUSAX 110 UCTIOJIB30BAHUIO JICKAPCTB, CPEJACTB OBITOBON XUMUU U JIP.;

*  UCHONB30BaTh MPUOOPETCHHBIE KIIOYEBBIE KOMIIETEHTHOCTH TPU  BBIOJHEHUU
UCCIICIOBATEILCKUX TPOEKTOB 1O HW3YYCHHUIO CBOWCTB, CIOCOOOB TONydYeHUS U
pacno3HaBaHUs BEUIECTB;

* pa3BUBAaTh KOMMYHHMKATUBHYIO KOMIIETEHTHOCTb, HCIOJb3ysd CpEACTBA YCTHOM U
MUCbMEHHOW KOMMYHUKALlUM TpuU paboTe ¢ TEeKCTaMu Y4yeOHUKAa M JOMOJHUTEIHHON
JUTEPATypPOM, CIIPABOYHBIMHU TAOJIMIIAMH, MPOSIBIATh TOTOBHOCTh K YBXKCHUIO WHOW TOYKHU
3peHus npu o0CYKICHUH PE3YJIbTaTOB BBIIIOJIHEHHOM paboTHI;

* 00BEKTUBHO OILIEHUBATh MH(OPMAIIHIO O BEIIECTBAX U XUMUYECKHUX MPOIIECCaX, KPUTHICCKU
OTHOCUTBCSI K TICEBIOHAy4YHOM HHQpOpMAINK, HEeTJOOPOCOBECTHOW peKiIaMe, Kacarolencs
MCII0JIb30BAHUS PA3JIMYHBIX BEILIECTB.

Iepuoauveckuii 3aK0OH M MEPUOANYECKASI CHCTEeMa XUMHUYecKuX djiemeHToB . U.
MemnpeneeBa. CTpoeHue BellecTBa.

Ilepnonnueckuii  3axkoH. McTopus OTKpBITHS NEPUOJUYECKOTO  3aKOHA. 3HA4YCHUE
MEePUOIUYECKOr0 3aKOHA JJI Pa3BUTHUS HAYKH.

[Tepuoanueckas cucreMa Kak eCTECTBEHHOHAy4YHas! KJIacCU(UKALUA XUMHUYECKUX 3JIEMEHTOB.
TabmuuHast ¢opma TpeACTaBICHUS KIACCH(PHUKAINKA XUMHUYECKHX 3JeMeHTOB. CTpyKTypa
tabmuubl  «[lepmoguueckas cuctema xumuueckux odnemeHtoB J[. WM. MenpaeneeBay.
®u3NYeCKUil CMBICI TOPSAIKOBOIO (aTOMHOT0) HOMEpa, HOMEpa MepruoAa U HOMEepa TPYIIIbI
(17151 2IEMEHTOB A-TpyTIII).

CtpoeHne aTtoMma: SiAPO W DIIEKTpOHHAs 00osiouka. COCTaB aTOMHBIX sIepP: NMPOTOHBI U
HEUTpoHbI. M30TOmBI. 3apsa aTOMHOrO siapa, MacCOBOE€ YHUCJIO M OTHOCHUTENIbHAs aTOMHas
Macca. DJEKTPOHHas 000J04YKa aTroma. ODJEKTPOHHBIE CJIOU aTOMOB JJIEMEHTOB MAaJbIX
MIEPUOJIOB.

XuMu4deckasi CBsI3b. JIEKTPOOTPHUIIATEILHOCTh aToMoB. KoBasieHTHas HemoJisipHas U
noJisipHast cBsi3b. MlOHHas cBs13b. BalleHTHOCTB, CTENIEHb OKUCIIEHUS, 3apsi]] HOHA.
BohinycKHUK HAy4YUTCS

* KJIaCCU(PUIMPOBATH XMMHUECKHUE DJIEMEHTHI Ha METaJlIbl, HEMETAJUIbI, SJIEMEHTHI, OKCHJIBI U
TUAPOKCHIBI KOTOPBIX aM(OTEPHBI, U HHEPTHBIE SJIEMEHTHI (Ta3bl) JUIsl OCO3HAHUS BaXKHOCTHU
YHOPSAJI0YEHHOCTH HAYYHBIX 3HAHUI;

* pacKpbIBaTh CMBICH nepuoandeckoro 3akona . 1. Menpaeneesa;

* OMUCHIBATh U XapaKTEePU30BaTh TAOIHUHYIO (POPMY MEPHUOTUUECKON CUCTEMBI XUMHUECKUX
AJIEMEHTOB;

* XapaKTepU30BaTh COCTAB AaTOMHBIX SJIEp M paclpeesieHHe 4Yucia SJIEKTPOHOB TIO
ANIEKTPOHHBIM CIIOSIM aTOMOB XHMHMYECKHX 3JIEMEHTOB MalbIX IEPUOJAOB NEPHUOIUYECKON
CHCTEMBI, a TAK)KE KaJIHS U KaJbIIns;

* pasznuyaTh BUJbl XMMUYECKON CBSA3U: MOHHYIO, KOBJICHTHYIO MOJSPHYI0, KOBAJICHTHYIO
HETOJISIPHYIO U METaJUTHYECKYIO;

* M300pakaTh DSIEKTPOHHO-HUOHHBIE (OPMYIBI BELIECTB, OOpPA30BAaHHBIX XHWMUYECKUMU
CBSI3SIMH PA3HOTO BUJIA;

* BBIABJISITH 3aBUCHUMOCTb CBOMCTB BEILECTB OT CTPOCHHUS MX KPUCTAJUIMUECKUX PEIIECTOK:
MOHHBIX, AaTOMHBIX, MOJIEKYJISIPHBIX, METAJUTHYECKUX;

* XapakTepu30BaThb XHWMHUUYECKHE DBJEMEHTbl M HMX COCAMHEHUS Ha OCHOBE IMOJIOKEHUS
AJIEMEHTOB B TIEPUOUIECKON CUCTEME U OCOOCHHOCTEHN CTPOCHUS UX aTOMOB;

* ONHUCHIBATh OCHOBHBIE 3Tamnbl OTKpbITUA [. V1. MeHeneeBbIM NEPUOJUYECKOTO 3aKOHA U
MEePUOIUYECKON CHUCTEMBl XUMHUYECKUX JJIEMEHTOB, JKM3Hb W MHOTOOOpPa3HYI) HAy4HYIO
JIEATETbHOCTh YUYEHOTO;

* XapaKTepHU30BaTh HAYYHOE W MHPOBO33PEHUYECKOE 3HAUCHUE IMEPUOJAMYECKOTO 3aKOHA U
MEPUOANYECKON CUCTEMBI XUMHUECKUX d1eMeHTOB /. . Menneneesa;

BhInyCKHUK MOJYYHT BO3MOKHOCTh HAYYUThCS

* OCO3HABaTh HAyYHBIE OTKPBHITHS KaK pe3yabTaT IJIUTENbHBIX HAOIIOJEHUI, OMBITOB,
Hay4HOU ITOJIEMHMKH, IPEOTOJICHHS TPYAHOCTEN U COMHEHU.

* 0OCO3HABaTh 3HAYEHUE TEOPETUUECKUX 3HAHUH JJI MPAKTHUECKOU JIEATETbHOCTH YEII0BEKA,

* ONHUCHIBATH U3yYEHHBIE OOBEKTHI KaK CUCTEMBI, TPUMEHSS JIOTUKY CUCTEMHOTO aHAJIN3a;



* IPUMEHSATH 3HAHUS O 3aKOHOMEPHOCTSAX MEPHUOJUYECKON CHCTEMbl XUMUYECKHX AJIEMEHTOB
IUTSE OOBSICHEHUS U TIPEIBUCHHS CBOMCTB KOHKPETHBIX BEII[ECTB;

* pa3BHBaTh HMH(POPMAIMOHHYIO KOMIIETEHTHOCTH ITOCPEICTBOM YIUIYOJCHHUS 3HAHUK 00
UCTOPUU CTAHOBJICHUS XMMHUYECKON HAYKH, €¢ OCHOBHBIX MOHSITHH, IEPUOAHMUECKOTO 3aKOHA
KaK OJTHOTO M3 BKHEHIINX 3aKOHOB MPUPOJIbI, a TAKIKE O COBPEMEHHBIX JOCTUKEHUIX HAYKU
U TCXHUKH.

MHoroo0pa3ue XuMHYeCKUX peaKkmuii

Knaccugukanuss XMMHYECKUX DPEAKLUMH: PEaKIUU COCTUHEHHUS, PA3JIOKEHHs, 3aMELICHHS,
oOMeHa,  DK30T€PMHUYECKHE,  SHIOTEPMHUECKHE,  OKUCIUTEIbHO-BOCCTAHOBHUTEILHBIE,
HeoOpaTHMbIe, 00paTUMBbIE.

CKopoCTh XMMHUECKUX peakiuii. @aKkTophl, BIUSIONINE Ha CKOPOCTh XUMUYECKUX PEaKLIUi.
PactBopbl. DniekTponuTHUecKasi Juccouranus. JINEKTPOIUTHI U HEANIEKTPOIuThl. KaTHOHBI 1
aHuoHBI. J[ucconuanus cojei, KUCIOT U OCHOBAHUN B BOJHBIX pacTBopax. Peakium noHHOTO
o0MeHa B pacTBOPAX JIEKTPOJIUTOB.

BbpinycKHUK HAYYHTCS

* OOBSICHATH CYTh XUMHUYECKHX MPOIECCOB U UX MPUHIUIHAIEHOE OTJIMYUE OT PUINICCKUX;

* Ha3bIBATh MIPU3HAKU U YCIOBUS MPOTEKAHUS XUMHUECKUX PEaAKIIUIA;

* YCTaHaBJIMBATh MPUHAAIEKHOCTh XMMUUECKOHN peaklMU K OIPEIEICHHOMY TUITY 10 OTHOMY
U3 KIacCU(UKALMOHHBIX TMPU3HAKOB: 1) MO YHUCIYy W COCTaBYy HUCXOIHBIX BEIIECTB U
IPOJYKTOB peaknuu (peakuuu COEAWHEHUs, Pa3JIOKEHUs, 3aMeUleHus W oOMeHa); 2) 1o
BBIJICTICHHUIO WJIM TOTJIOIICHHUIO TETJIOTHI (PeaKIui 9K30TEPMUUYECKIE U SHAOTEPMUYECKUE);

3) MO M3MEHEHUIO CTENEHEW OKHUCIIEHUS XUMHUYECKUX 3JIEMEHTOB (pEakUuu OKHCIUTEIbHO-
BOCCTAaHOBHUTEJIbHBIC); 4) IO 0OpAaTUMOCTH Tpoliecca(peakiini 00paTUMbIC 1 HEOOPATUMEIE);

* Ha3bIBaTh (DAKTOPHI, BIUSIOIIAE HA CKOPOCTh XUMHUSCKUX PEaAKIIHIA;

* Ha3bIBaTh (DAKTOPBI, BIUAIOIINE HA CMEIIEHUE XUMUYECKOTO PAaBHOBECHSI;

* COCTaBJIATb YPABHEHHS OJJIEKTPOJIUTUYECKOM AUCCOUMAIMU KHUCJOT, IIEJIOYEH, COJEH;
MOJIHBIE U COKPAILIICHHBIC HOHHBIE YPaBHEHUS PeaKIuil

00MeHa; ypaBHEHUS OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKIIUIA;

* MPOTHO3UPOBATH MPOIYKTHl XUMHUYECKUX peakuuid mo Qopmysiaam/Ha3BaHUAM HCXOTHBIX
BEIIIECTB; OMPEEIATh HCXOJHBIE BEIeCTBA 10 (hopMyIaM/Ha3BaHUSAM IPOITYKTOB PEAKIINH;

* COCTaBJATh ypPaBHEHUS PEaKIUi, COOTBETCTBYIOIIUX MOCIEIOBATEIBHOCTH ((IIETIOYKE))
MpEeBpaleHN HEOPraHMYECKHUX BEIIECTB Pa3IMUHbIX KIJIACCOB;

* BBISIBIATH B TPOIECCE OJKCIEPUMEHTa NPU3HAKH, CBHUAETEIbCTBYIOIIUE O MPOTEKAHUH
XUMHYECKON PEaKInu;

* IPUTOTOBJIATH PACTBOPHI C ONPENEICHHON MacCOBOH J10JIel paCTBOPEHHOI'O BEIIECTBA;

* ONpEeNeNaTh XapakTep Cpelbl BOAHBIX PACTBOPOB KHCIOT W IIENOYEH MO W3MEHEHUIO
OKPAaCKH UHJIUKATOPOB;

* IPOBOJAMTH KAYECTBEHHBIC pPEaKIMH, MOATBEPXKAAIOIINE HaJU4he B BOJHBIX PACTBOpPAX
BEIIECTB OT/IE€TbHBIX KATHOHOB U aHHMOHOB.

BbInyCKHUK MOJYYUT BO3MOKHOCTH HAYYUTHCSA

* COCTABJISITh MOJICKYJIAPHBIE W TIOJHBIE HOHHBIE YPaBHEHUS IO COKPAIICHHBIM HOHHBIM
YpaBHEHHUSIM;

* MPUBOJUTH MPUMEPHI PEAKIUN, MOATBEPHKIAONINX CYIIECTBOBAHUE B3aMMOCBSI3H MEKIY
OCHOBHBIMH KJIACCAMU HEOPTaHUYECKUX BEIIECTB;

* MIPOTHO3UPOBATH PE3YJbTAThl BO3IECHCTBUS Pa3IMYHBIX (PAaKTOPOB HA U3MEHEHUE CKOPOCTH
XUMHUYECKON PEeaKIInm;

* MPOTHO3UPOBATh pE3yNIbTaThl BO3JECUCTBUSA pA3IUYHbIX (AKTOPOB Ha CMEILIECHUE
XUMHUYECKOTO PAaBHOBECHUSI.

MHoroo0pa3ue BelecTs.

EcTtecTBeHHbIE ceMelicTBa XHMHUYECKHUX DIEMEHTOB MeETalioB M HemerawioB. OOrmas
XapaKTepUCTHUKAa HEMETa/VIOB Ha OCHOBE HX IIOJIOXKEHUS B TEPUOJIUYECKON CHCTEME.
3aKOHOMEPHOCTH M3MEHEHUS (PU3NYECKUX U XUMHUYECKHX CBOMCTB HEMETAJUIOB — IMPOCTHIX
BEIIECTB, UX BOJOPOJHBIX COEIMHEHUH, BBICIINX OKCHJIOB U KHCIOPOACOAEPKAIUX KHUCIOT
Ha MPUMEpPE FIIEMEHTOB BTOPOT0O U TPETHETO NEPUOJIOB.

OO01mas xapakTepuCTUKa METAIJIOB HAa OCHOBE UX IIOJIOKEHUS B MEPUOJIUYECKON CHCTEME.
3aKOHOMEPHOCTH W3MEHEHUs (PU3UYECKHX M XUMUYECKUX CBOMCTB METAJIOB — IPOCTHIX



BEUICCTB, UX OKCUAOB U FMAPOKCUAOB HA IIPUMEPE DIIEMEHTOB BTOPOTO U TPETHETO IIEPUOIOB.
AmpotepHble coeaMHEHUs amoMuHUA. OOmIas XapakTepUCTHKA >Keie3a, €ro OKCHIOB M
TUAPOKCUOB

BbInycKHUK HayYHTCH

* ONpENENATh IPHUHAUIEKHOCTh HEOPTaHWYECKUX BEUIECTB K OJHOMY W3 H3YYCHHBIX
KJIACCOB/TPYII: METAJJIbl 1 HEMETAJUIbI, OKCHJIbI, OCHOBAHHUSI, KUCIIOTHI, COJIH;

* COCTaBJIATH (DOPMYJIbI BEIIECTB 110 UX Ha3BAaHUSM;

* OIIPEJENIATh BAJIGHTHOCTD U CTEIIEHb OKUCIIEHUS YJIEMEHTOB B BEILIECTBAX;

* COCTaBJIATH (DOPMyJIbI HEOPraHWYECKUX COEJIMHEHMH IO BaJEHTHOCTSM M CTENEHAM
OKHUCIJIEHHS 3JIEMEHTOB, a TaK)K€ 3apsjiaM HMOHOB, YKa3aHHbIM B TaOJMIIE PacTBOPUMOCTHU
KHCJIOT, OCHOBAHUM U COJIEH;

* OOBSCHATH 3aKOHOMEPHOCTH W3MEHEHHs (U3UYECKUX U XUMHYECKUX CBOMCTB MPOCTHIX
BEIECTB (METAJUIOB M HEMETAJJIOB) M MX BBICHUIMX OKCHAOB, 0Opa30BaHHBIX 3JI€MEHTAMHU
BTOPOT'O U TPETHETO MEPHUOJIOB;

* Ha3pIBaTh OOIIME XUMHUYECKUE CBOMCTBA, XapaKTEpHbIC Ul IPYII OKCHUIOB: KHUCIOTHBIX,
OCHOBHBIX, aM()OTEPHBIX;

* HasplBaTh OOIIME XHWMHUYECKHUE CBOMCTBA, XapaKTepHbIE JUISI KaXAOr0 M3 KIJIACCOB
HEOPraHWYECKHUX BEIECTB: KUCIOT OCHOBAaHUM COJIEH;

* IPUBOJUTH NPUMEPBI pEaKLUUi, IOATBEPKAAOINX XUMUYECKHE CBOMCTBA HEOPTaHUUECKUX
BCIIIECTB: OKCHAOB, KHCJIOT, OCHOBAaHUM M COJICH;

* OIpENeisATh BEIIECTBO-OKHUCIUTENb M  BELIECTBO-BOCCTAHOBUTEIb B OKUCIHUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEaKIUsX;

* COCTaBJIATh OKHCJIMTEIbHO-BOCCTAHOBHUTEJbHBIN OanmaHc (U1 M3yYEHHBIX peakLui) IO
IPEJJI0KEHHBIM CXEMaM PEAKIUI;

* IPOBOJUTH JIAOOPATOPHBIE ONBITHI, MOATBEPKAAIONINE XMMUYECKHE CBOMCTBA OCHOBHBIX
KJIACCOB HEOPTraHMYECKUX BEIIECTB;

* IIPOBOJUTH JIAOOPATOPHBIE OMNBITHI MO MOJYYEHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB:
BOJOPOJa,  KUCIOpPOJA,  YIJIEKMCIOro  rasa, aMMMaka; COCTaBJIATb  ypaBHEHUS
COOTBETCTBYIOIUX PEAKLIUH.

BbInyCKHUK MOJIYYUT BO3MOKHOCTH HAYYUTHCH

* IPOTHO3UPOBATh XMMUYECKUE CBOWCTBA BELIECTB HA OCHOBE UX COCTaBa M CTPOCHUS;

*  IPOTHO3UPOBATH  CHOCOOHOCTH  BEIIECTBA  MPOSIBISATH  OKHUCIUTENbHbIE WU
BOCCTAaHOBUTEJIbHBIE CBOWMCTBA C YYETOMCTENICHEW OKHCIIEHUS DJIEMEHTOB, BXOJAILIUX B €0
COCTaB;

* BBUBIATH CYIIECTBOBAHHWE T'€HETHYECKOW B3aMMOCBS3M MEXAY BEIIECTBAMU B pSIY:
IIPOCTOE BEUIECTBO — OKCHUJ — FMAPOKCU — COJIb;

* XapaKTepU30BaTh 0COObIE CBOMCTBA KOHIIEHTPUPOBAHHBIX CEPHON U a30THOI KUCIIOT;

* IPUBOAMTH MPUMEPHI YPAaBHEHUHN peakIii, Jexalx B OCHOBE MPOMBIIUIEHHBIX CIIOCOO0B
MOJIy4YEHUsI aMMHaKa, CEpHOM KUCIIOTHI, UYyTyHA U CTaJIU;

* ONUCHIBATh (U3NYECKHE U XMUMHUYECKHE IPOLECCHI, SBIISAIOLIMECS YacTbiO KPYroBOpOTa
BEIIECTB B IPUPOJIE;

* OpPraHN30BbIBaTh, IPOBOJUTH YUEHUYECKHE IPOEKTHI 10 MCCIEAOBAHNIO CBOMCTB BELIECTB,
MMEIOLINX BaKHOE MTPAKTHYECKOE 3HAUCHHUE.

IKCNEePUMEHTAIbHAA XUMHUS

Ha u3ydeHue sToro paszgena He BbIAENSAETCS KOHKPETHOE BPEMs, IMOCKOJIbKY XHMUYECKUI
HKCIIEPUMEHT SBIISIETCS 00513aTEIbHON COCTAaBHOW YacThIO KaXKJOT0 U3 Pa3/IesioB MPOTrPAMMBI.
Paznenenne 1aboOpaTOpHOTO 3KCHEPHMEHTAa Ha MPaKTUYECKHe 3aHATHS W J1abopaTopHbIE
OTIBITHI, U YTOYHEHHE UX COJEpPKAHUS MPOBOJATCS aBTOpaMH pabOyuX MPOrpamMM MO XUMHHU
JUIsL OCHOBHOM IIKOJbl. BapuaHT KOHKpeTH3alMM XHUMHYECKOrO OJKCIHEpUMEHTa W
pacripesielieHusi ero 1o Yy4yeOHbIM TeMaM NpUBEAEH B IPUMEPHOM TEMaTHUYECKOM
IJTAHUPOBAHUH

BbInycKHUK HAy4YHuTCS

*  CaMOCTOSITETbHO MOJAEIUPOBATH IKCIIEPUMEHT;

* OCYMIECTBJIATH paboTy ¢ 000PYNOBaHUEM U IPHOOPAMH;

* TPUMEHATH MIPaBHJIa TEXHUKH 0€30MaCHOCTH;

* 00pabaTeIBaTh PE3yNbTaThl, IOJyYEHHBIE B X0/ pabOTHI;



* yMETh HAOJIIO1ATh,

* JieaTh BBIBOJIBI.

BbInyCKHUK MOJTYYHUT BO3MOKHOCTH HAYYUThCS

* (GopMHUPOBATH HOBBIC 3HAHUS U TIOHATHUS XHMHH;

* pa3BUTh HAOIIOAATEIHLHOCTD;

* (opMHPOBATH M COBEPIICHCTBOBATH MPAKTUUYECKUE YMEHHS U HABBIKH;

* DPa3BUTh UHTEPEC K XUMUH, PACIIUPUTH KPYro3op, 601ee 0CO3HaHHO YCBOUTH XUMUYECKHE
3HaHMUSL.

* ($opMHUPOBATH IKCIIEPUMEHTATIbHBIE YMEHUS

* CaMOCTOSITEJIbHO MCCIENI0BAaTh XUMHUYECKHE SIBJIECHUS U 3aKOHOMEPHOCTH, Ha IPAKTHKE
y0Oexaasich B UX JOCTOBEPHOCTH.

Hemoncmpayuonnsiti  sxcnepumenm. 1. Ilpumepsl ¢usnueckux spueruid. 2. ITpumepsr

XUMUYECKUX PpEaKIHUil C SApKO BBIPAXKEHHBIMU H3y4aeMbIMU Ipu3Hakamu. 3. Peakuun

COCIMHEHUS, Pa3IOKEHUs, 3aMelIeHus, oOMeHa. 4. Peakiuu, WUTIOCTPUPYIOLIHE CBOWCTBA U

B3aUMOCBSI3M  OCHOBHBIX  KJACCOB  HEOPraHMYECKUX  coeAuHeHuH. 5.  OnbIThl,

WUTIOCTPUPYIOIINE 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB IIEJIOUYHBIX METAJVIOB U FaJIOI€HOB.

6. OnbITel, WUIIOCTPUPYIOLIME 3aKOHOMEPHOCTH H3MEHEHHSI CBOMCTB THUJIPOKCHIIOB U

KHUCJIOPOJICO/IEPXKALMX KHUCIOT JIEMEHTOB OAHOro mnepuozga. 7. Ilpumepsl OKUCIMTENBHO-

BOCCTAHOBUTEJIBHBIX peakiuil.8.DaKkTophl, BIUAIOIMINE HA CKOPOCTh XMMHUYECKHX DPEAKLUU.

9.Ilpumepsl »HAO- W SK30TepMHUecKuX peakuuid. 10. CpaBHEHHE SJIEKTPONPOBOIHOCTH

pPacTBOPOB DJEKTPOJIUTOB M HEdNeKTpoiauToB. 11. Peaknuu monHoro oOmena. 12. OmbIThl,

WUTIOCTPUPYIOIIME (PU3NUECKHe U XMMUUECKHE CBOMCTBA U3y4aeMbIX BEILECTB.

Jlabopamopmuwiii sxcnepumenm. 1. [Ipumepsl puznueckux sBieHui. 2. [IpuMepbl XUMHYECKUX

peakuuii. 3. Paznenenue cmeceil. 4. [Ipu3Haku U ycnoBUsI TEUCHHUS XUMHUECKUX PEAKIUM. 5.

Tunbel xumuyeckux peakuuid. 6. CBoilcTBA U B3aMMOCBSI3M  OCHOBHBIX  KJIACCOB

HEOPraHWYECKUX coeAuHEeHUM. 7. MaKTOphl, BIMAIOIME HA CKOPOCTh XMMUYECKUX PEAKIUH.

8. CpoiicTBa cojel, KUCIOT U OCHOBaHUM KaK 3JEKTPOIUTOB. 9. OMNbIThI, WIUTKOCTPUPYIOIINE

¢uznyeckue W XUMHYECKHE CBOWcTBa M3ydaemblx BeulecTB. 10. OmbITBI MO HOJYyYEHHUIO

M3YYEHHBIX BEILIECTB.

Pacuemnvie 3a0auu. 1.BpruncieHre OTHOCUTENBHON MOJIEKYISIPHOM M MOJISIPHOM Macchl

BEIIIECTBA 110 €r0 XUMHUYECKoi popmyiie. 2. Pacuer MaccoBOi A0IM XMMHUYECKOTO HJIEMEHTa B

coequHeHuu. 3. Pacuer MaccoBOW J0iM PpacTBOPEHHOTO BEILIECTBA B pacTBope. 4.

Bbluncienyss mo XMMHYECKMM YPaBHEHUSM MAacChl WJIM KOJMYECTBA BEIIECTBA OJHOIO W3

YYaCTBYIOIIMX WJIM TMOJIYYaroIIUXCS B PEaKUUU COEIUHEHWIl MO H3BECTHON Macce WU

KOJIMYECTBY BEILLECTBA IPYTrOro COCAMHEHHUS.

Ilpumepnvie obvekmuvr 9Kkckypcui. My3eill KpaeBendeckuil. Xumudecks gabopaTopus

opranuzaiuii. Bomoo4ncTabie COOpYKEeHHS. DKCKYPCUU B IPUPOTY.

Ilpumepuvie Hanpasnenus npoekmuolu OeamenvHocmu obyuarowuxca. 1. Pabora c

MCTOYHUKAMU XMMHUECKON MH(POpMallMi — UCTOPUYECKUE 0030pbl CTAHOBJICHUS U Pa3BUTHUS

W3YYEHHBIX MOHATUN, TEOPUHM, 3aKOHOB; JKU3Hb M JI€ATEJIbHOCTh BBLAAIOLIUXCS YYEHBIX-

XUMHKOB. 2. AHaJIUTHYECKUE 0030pbl MHPOPMAIMK 10 PEUICHUIO OIpPE/EICHHBIX Hay4YHBIX,

TEXHOJIOTHYECKHX, MPaKTHUYecKuX mpodiem. 3. OBnageHne OCHOBAaMU XUMUYECKOTO aHaln3a.

4. OBnazieHre OCHOBAMU HEOPTaHMUYECKOTO CHHTE3A.

Iliianupyembie pe3yabTaThl OCBOCHHUS Y4eOHOI0 NMPeAMeTa M0 TeMaM
8 kiace
Beenenue (4 yac)
IIpeameTHBIE PE3YyIBTATHI
Y4enuk 8 ki1acca HAyYuTCH:



e OIIPENENSATh MPOOJIEMBbI, T. €. YCTaHaBIMBAaTh HECOOTBETCTBUE MEXIY JKEJTAaeMbIM U
e CTBUTEIIBHBIM;
* COCTaBJISATh CJIOKHBIN IIJIaH TEKCTA;
e BJIAJIETh TAKUM BUJOM H3JI0KEHUS TEKCTA, KAK IIOBECTBOBAHUE;
e 110/ PyKOBOJCTBOM YUHUTEJISI IPOBOJUTH HETIOCPEICTBEHHOE HAOIIO/ICHUE;
e 10/ PYKOBOJACTBOM YUYHUTENSI OPOPMIISITh OTYET, BKIFOYAOIINN ONMMCAHUE HAOTIOJACHHUS, €T0
pE3yNbTaTOB, BHIBOJIOB;
e CMOJB30BaTh TAaKOW BHJ MBICJICHHOTO (MJI€aJbHOr0) MOJCIMPOBAHUS, KaK 3HAKOBOE
MOJIeJIMpOBaHHUE (Ha IpUMEpe 3HAKOB XUMUYECKUX JIEMEHTOB, XUMUYECKUX (HOpMYI);
e HCIIOJIB30BATh TAKOW BHUJI MAaTEPHAILHOTO (IIPEIMETHOT0) MOJACTUPOBAHUs, KaK (PU3HUECKOE
MoJIeJIMpOBaHuUE (Ha IpUMeEpE MOECIMPOBAHUS aTOMOB U MOJIEKYI);
e MIOJTIY4aTh XUMHUYECKYIO0 HH()OPMAIIHIO U3 Pa3TUYHBIX UCTOYHUKOB,;
e OIIPENEISITh OOBEKT U aCHEeKT aHaJln3a U CUHTE3a;
e OIIPEJIENISTh KOMIIOHEHTHI O0BEKTa B COOTBETCTBHUHU C aCTIEKTOM aHAIM3a U CHHTE3a;
e OCYIIECTBIIATH KAUECTBEHHOE U KOJIMYECTBEHHOE OMMCAHNE KOMIIOHEHTOB 00bEKTa;
e OTIPE/ICTATH OTHOIICHHS 00BEKTa C APYTUMH O0BEKTaAMU;
e OIIPEIENISATH CYIIECTBEHHBIC MTPU3HAKUA O0BEKTA.
Y4yennk 8 ki1acca noJsy4uT BO3MOKHOCTh HAYYHUTHCS:
e HCIOJb30BaTh IPU XAPAKTEPUCTUKE BELIECTB MOHATHS: «aTOM», «MOJIEKYJIa», «XUMUYECKHUM
AIEMEHT», «XUMUYECKHI 3HAK, WIH CUMBOJI», «BEIIECTBOY», CIIPOCTOE BEIIECTBOY, «CIOKHOE
BEIIECTBO», «CBOMCTBA BEIIECTBY», «XUMHUYECKUE SIBICHUM», «PU3UUYECKUE SBICHUS,
«k03(DPUIMCHTBI», «UHICKCBI», «OTHOCHTEIbHAS aTOMHAas Macca», «OTHOCHTEIbHAs
MOJIEKYJIIpHAs MAaccay, «MaccoBasi J0JIs JJIEMEHTa;
e 3HATh: NPEAMETHl HM3YYCHHUS ECTECTBEHHOHAYYHBIX ITUCIUIUIMH, B TOM YHCJIE XHUMHH,
XUMUYECKHE CUMBOJIbI, UX HAa3BaHUS U IPOU3HOILCHUE;
e KJTaCCH(PMIIMPOBATH BEIIECTBA 110 COCTABY HA MPOCTHIE U CIIOKHBIE;
e pa3yinyaTh: TeJa U BEIIECTBA; XMMUYECKUI JIIEMEHT U IMPOCTOE BELLIECTBO;
e OITUCBIBATH: ()OPMBI CYIIECTBOBAHMSI XMMHYECKHX JIEMCHTOB (CBOOOHBIC aTOMBI, TIPOCTHIE
BEIIECTBA, CIOXHBIE BEIECTBA); TabnuuHyo Gopmy [leprnoaudeckoid CUCTEMBI XUMHUYECKHUX
AJIEMEHTOB; NOJIOKeHUe 3yeMeHTa B Tabmune Jl. WM. MenneneeBa, ucronb3ys MOHATHS
«TIEePUO», «TPYIIay, «TJIaBHAs TOIATPYINA», «M00OYHAs MOATPYINa»; CBOWCTBA BEIECTB
(TBEpABIX, KUIKUX, FA3000pa3HbIX);
e OOBSCHATH CYIIHOCTh XHUMHUYECKHX SBJICHHH (C TOYKH 3PEHHS] aTOMHO-MOJIEKYJISIPHOTO
YUEHHS) U UX TIPUHITUITHATBHOE OTINYHE OT (U3UUECKUX SIBJICHUI;
e XapaKTEepPU30BaTh: OCHOBHBIE METOJbI M3yUYEHHUs €CTECTBEHHBIX JUCIMIUIUH (HaOII0JeHUE,
HKCIIEPUMEHT, MOJIEIIMPOBAHKE); BEIIECTBO MO €ro XMMHUYeckoi (opMylie COrJIacHO IUIaHY:
KaueCTBEHHBI COCTaB, THUIl BEIIECTBA (MPOCTOE WIIM CIIOKHOE), KOJIMYECTBEHHBIM COCTaB,
OTHOCHUTEJIbHAs MOJIEKYJISIpHAsi Macca, COOTHOILIEHUE MacC 3JIEMEHTOB B BEILIECTBE, MACCOBBIE
JIOJIX 3JIEMEHTOB B BEIIECTBE (JJIS1 CIOXHBIX BEILIECTB); POJIb XUMHH (TOJIOXKUTEIbHYIO U
OTPUIATENbHYIO) B )KU3HU YeIIOBEKa, apT'yMEHTHPOBATh CBOE OTHOIIIEHHUE K 3TOH mpobieme;
e BHIYMCIISATE OTHOCHUTEIBHYIO MOJEKYJISPHYIO Maccy BEIIeCTBA M MAacCOBYIO JIOJIIO
XUMUYECKOTO 3JIEMEHTA B COCTMHEHUSX;
e POBOAUTH HAOJIIOICHHS CBOMCTB BEIIECTB U SIBICHUN, TPOUCXOJISIINX C BEIIECTBAMU;
e COOMIONIATH TpaBHJIa TEXHUKH OE30MACHOCTH TMpU TMPOBEICHUU HAOMIOAEHUN U
71a00pPaTOPHBIX OIBITOB.

Tema 1. ATOMBI XUMHYECKHX 3JIeMeHTOB (9 yac)
[IpeameTHBIE PE3YyIBTATHI
Y4enuk 8 ki1acca HayduTCS:
e ICII0JIB30BATh MPHU XAPAKTEPUCTUKE ATOMOB MOHATHUS: «IIPOTOHY», «HEHUTPOH», «IJIEKTPOH,
«XUMHMYECKHH  DIIEMEHT», «MacCOBOE€ YHCIO», «U30TOM», «IJIEKTPOHHBIA  CJOI»,
(QHEPreTUYEeCKUN  YPOBEHBY»,  «3JEMEHTBI-METAIJIbDY,  «JIEMEHThI-HEMETAIIbl»;  MpHU
XapaKTEPUCTUKE BEILECTB IMOHATHUS «MOHHAs CBSA3b», «UOHBD», «KOBAJICHTHAs HEMOJIApHAas
CBS3b», «KOBAJICHTHAs IIOJISIPHASL CBA3bY», «IJIEKTPOOTPHULATENBHOCTEY, «BAJIEHTHOCTHY,
«METaJJTNYECKas CBI3bY;
e OIIMCHIBATh COCTAB U CTPOEHUE ATOMOB JJIEMEHTOB C IMOPSAKOBBIMM HOMepamu 1—20 B
Ilepuoanueckoit cucreme Xxumuyeckux 3yemMeHToB 1. 1. Menneneena;



e COCTaBJISAITh CXEMbI PACIPEACIICHUs DJIEKTPOHOB IO 3JEKTPOHHBIM CIIOAM B 3JIEKTPOHHOU
000JIOUKE aTOMOB; CXEMBbI OOpPa30BaHHS PA3HBIX THUIOB XHMHUYECKOW CBSI3M (MOHHOM,
KOBQJICHTHOM, METAJUTMYECKON );

e OOBSCHATH 3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUYECKUX JJIEMEHTOB (3apsIoB siaep
aTOMOB, 4YHUCJAa OJJEKTPOHOB HA BHEUIHEM OJJICKTPOHHOM CJIO€, YHCIO 3alOJIHAEMbIX
AJIEKTPOHHBIX ~ CJIOEB, pagUyC aroMa, dJIEKTPOOTPULIATEIBHOCTh, METAUIMYECKUE U
HEMETAJUTMYECKHe CBOMCTBA) B IEpUOIax U rpymnmnax (TiaaBHbIX noarpynmnax) Ilepuoguueckoit
cucTeMbl XUMH4YecKuX dnemeHToB J[. M. MenaeneeBa ¢ TOYKM 3pEHUS TEOPUHM CTPOCHUS
aToma;

e CPAaBHHMBATh CBOWCTBA aTOMOB XMMHUYECKUX 3JIEMEHTOB, HaXOJSALIUXCS B OJHOM IEPUOJIE
WM TiIaBHou mnoarpynne Ilepuomuueckoil cucTteMbl XuMmuUyeckux diaemeHToB [l U.
MenneneeBa (3apsiioB siiep aTOMOB, YMCJIA 3JEKTPOHOB Ha BHEHIHEM SJIEKTPOHHOM CIIOE,
YUCJIO 3alOJIHAEMBIX SJIEKTPOHHBIX CJOEB, paguyC aToMa, 3JIEKTPOOTPHUIATEIBHOCTb,
METaJUIMYECKUE U HEMETAINTMYECKHUE CBOMCTBA);

e 1aBaTh XapaKTEPUCTUKY XMUMHUYECKUX 3JIEMEHTOB IO MX MoyokeHuto B [lepmoanueckoit
cucreMe xumudeckux aementoB [l. V. MenaeneeBa (XuMrUyecKuii 3HaK, OPSIKOBBIM HOMED,
[epuoJ, rpynna, HoArpyIa, OTHOCUTEIbHAs aTOMHAsl Macca, CTPOCHHUE aToMa — 3apsij spa,
YUCJIO TPOTOHOB M HEHUTPOHOB B sApe, OOIIEe YHUCIO JJIEKTPOHOB, paclpeneieHue
3JIEKTPOHOB T10 3JIEKTPOHHBIM CIIOSIM);

e OIIPEACIIATH TUIT XUMUYECKON CBS3U 1O JOPMYJIE BEIIECTBA;

e IPUBOJIUTH MTPUMEPHI BEILIECTB C PA3HBIMU TUIIAMU XUMUYECKOU CBSI3U;

e XapaKTePU30BaTh MEXaHU3MBI O0pa30BaHUS KOBAJICHTHOW CBsI3M (OOMCHHBIN), WOHHOMN
CBSI3U, METAJNINYECKOU CBSI3U;

e YCTAHABIIMBATh MPUYMHHO-CJICJACTBEHHBIC CBS3M: COCTaB BEIIECTBA — THI XUMHUYECKOMN
CBS3U;

e COCTABIIATH (DOPMYITBI OMHAPHBIX COSAMHCHHIA 10 BAJICHTHOCTH;

e HAXOJIUTh BAJICHTHOCTD JIEMEHTOB MO (hopMysie OMHAPHOTO COSAMHEHHUS.

Y4yennk 8 ki1acca nojsy4uT BO3MOKHOCTh HAYUHUTHCS:

e (hopmynHpOBaTH TUIIOTE3Y MO PEIICHUIO MPOOIIEM;

e COCTABIIATh IUJIaH BBINOJIHCHHUS YYEOHOW 3aJauyu, pEHICHHs] MPOOJIeM TBOPUYECKOTO H
MOMCKOBOI'O XapaKTepa, BHITOJIHEHHUS IPOEKTa COBMECTHO C YUUTEIIEM;

e COCTaBJISATh TE3UCHI TEKCTA;

e BJIAJIETh TAKUM BUJIOM M3JI0KEHUSI TEKCTA, KaK ONHUCAHUE;

e CTIOJB30BaTh TAaKOW BHUJ MBICICHHOTO (MI€aJbHOTO) MOJEIUPOBAHUS, KaK 3HAKOBOE
MOJIeIUpOBaHue (Ha MPUMEpPEe COCTABJICHUS CXeM 00pa30BaHMsI XUMHUECKOU CBSI3NU);

e HCIIOJIB30BATh TAKOW BUJ MaTE€pPHUATHLHOTO (TIPEIMETHOT0) MOJECIMPOBAHUS, KaK aHAIOTOBOE
MOJICIIUPOBAHUE;

e ICIIOJIB30BATh TAKOW BHUJ MAaT€PHAILHOTO (IIPEIMETHOT0) MOACIMPOBAHUS, KaK (pu3nueckoe
MOJIeIUpOBaHue (Ha MpUMepe MOJICNICH CTPOCHHS aTOMOB);

e OIIPEIENSATh OOBEKTHI CPABHEHUS U ACTIEKT CPaBHEHUS OOHEKTOB;

e BBITIOJTHSATH HEMIOJIHOE OTHOJIMHEHHOE CPaBHEHHUE;

e BBINOJHATH HEMOJIHOE KOMILIEKCHOE CPAaBHEHUE;

e BBITIOJIHSATH MTOJIHOE OTHOJTMHENHOE CPaBHEHHE.

Tema 2. IlpocTbie BemecTBa (6 yac)

[IpeameTHBIE PE3YIBTATHI

Y4enuk 8 ki1acca HaAyYuTCH:

e HCTIOJB30BaTh TPHU XaPAKTEPUCTUKE BEIIECTB TMOHATHS: «METAIBIY), «IUIACTHYHOCTHY,
«TETJIONPOBOIHOCTHY, «BIEKTPONPOBOTHOCTbY, «HEMETAJLIIbI, «@IIIOTPOTHS»,
«aIIJIOTPOTHBIE BUAOU3MEHEHU S, UITN MO (DHUKAITANY;

e OIKCHIBATH IMOJIOKEHUE 3JIEMEHTOB-METAIUIOB U 3JIE€MEHTOB-HEMETaIOB B [lepuoauueckoit
cucteMe xuMmudeckux aneMmeHToB J. 1. Mennaeneena;

e KJIaCCU(UIIUPOBATH MTPOCTHIC BEIIECTBA HA METAILIIBI U HEMETAJUIBI, SJIEMEHTHI;

e OTIPEACIIATH NMPUHAJICKHOCTh HEOPTaHWYECKUX BEIIECTB K OJTHOMY U3 M3YYCHHBIX KJIACCOB
— METaJlJIbl U HEMETAJLIIBI,

e JIOKa3bIBaTh OTHOCUTEIHLHOCTH JICJICHUS MPOCTHIX BEIIECTB HA METAJIBI M1 HEMETAILIHI;

e XapaKTepHU30BaTh 00IIHe (PU3NIECKHE CBOMCTBA METAJIIOB;



e YCTAHABIIMBATh MPUYMHHO-CJIEICTBEHHBIE CBSI3U MEXIYy CTPOCHHEM aTOMa U XUMHUYECKOMN
CBSI3BIO B TIPOCTHIX BEIIECTBAX — METAJUIaX U HEMeTalllax;
e O0BSICHATH MHOTOOOPa3Ue MPOCTHIX BEIIECTB TAKUM (DaKTOPOM, KaK aJITIOTPOTIHS;
e ONMCHIBATh CBOMCTBAa BEHIECTB (HA NpUMEpaxX MPOCThIX BEIIECTB — METAIOB U
HEMETAJJIOB);
e cOONMIONATh TpaBWJIA TEXHUKM OE30MACHOCTH TMpH MPOBEACHUU HAOMIONEHUH U
71a00paTOPHBIX OMBITOB;
e HCMOJB30BATh MIPU PEIICHUH PACUETHBIX 3aJ1a4 MOHATHUS: «KOJMYECTBO BEIIECTBA», «MOJIbY,
«IOCTOSIHHAs ABOTaJIpo», «MOJISIpHAs Macca», «MOJIIPHBIA 00bEM ra3oB», «HOPMaJIbHbBIE
YCIIOBHS»;
e IPOBOJUTH PACUEThl C HCIOJB30BAHWEM IOHSATUN: «KOJMYECTBO BEIIECTBA», «MOJISPHAs
Maccay, «MOJISIPHBI 00bEM T'a30BY, «IIOCTOSTHHAST ABOTAIPO».

Y4yenuk 8 ki1acca moJly4uT BO3MOKHOCTb HAYYHTHCS:
e COCTaBJISAITb KOHCIEKT TEKCTA;
e CaMOCTOSITEJILHO UCIOIb30BaTh HETIOCPEICTBEHHOE HAOIIIO/ICHUE;
e CAMOCTOSITEJILHO  O(OPMIISITH  OTYET, BKIIOYAIONIUI  ONUCaHWE HAOJIOJCHUSA, €ro
pE3yJbTAaTOB, BHIBOJIOB;
e BBITIOJIHSATH MTOJIHOE KOMILJIEKCHOE CPaBHEHUE;
e BBHITNIOJHSATH CPaBHEHHUE IO aHAIOTUH
Tema 3. CoennHeHHsI XMMHYECKHX dJ1eMeHTOB (14 yac)
[TpenmeTHBIE pe3yabTaTHI
Yuennk 8 ki1acca HayyuTCs:
e CIIOJI30BATh TMPU  XAPAKTEPUCTHKE BEUIECTB IOHATUSA: «CTEMEHb OKHCIICHUS»,
«BAJIICHTHOCTB»,  «OKCHIIbI», «OCHOBAHUS»,  «IICIIOYM», «KAYCCTBCHHAS  PEaKIIH,
«UHIUKATOP», KKUCITIOTBD, «KUCIOPOACOAEPKAIINE KUCIOTh», «OECKHCIOPOAHBIE KUCIOTHD,
«KUCJIOTHAsI Cpela», «IIeJovyHas cpefay», «HeWTpayibHas cpena», «mkaia pH», «commy,
«aMop(HBIe BEIIECTBA», «KPUCTAIUIMUECKHE BEUIECTBA», «KPUCTAIIMYECKAs peIIeTKay,
«MOHHAsi ~ KPUCTA/UIMYECKasl  pEelIeTKa»,  «aTOMHas  KPUCTAUIMYECKas  pEeUIeTKay,
«MOJIEKYJISIpHAsl KPUCTAINIMYECKAs! PEUIeTKay», «METaJUIMYecKas KpUCTAIUITMYEcKas perieTKa,
«CcMecu;
e KJIaCCU(UIIUPOBATh CJIOXHBIE HEOPTaHWYECKUE BEIIeCTBA IO COCTaBy Ha OKCH/IBI,
OCHOBaHUSI, KHUCJIOTHI M COJIM; OCHOBAHHWS, KUCJIOTHI M COJIM 1O PACTBOPHUMOCTH B BOJIE;
KHCJIOTBI 10 OCHOBHOCTHU U COJICPKAHUIO KUCIOPO/a;
e OTIPEACIIATH MPUHAJJICKHOCTh HEOPTaHUYECKUX BEIIECTB K OJTHOMY M3 M3YUYEHHBIX KJIACCOB
(OKCHBL, JIETYYHE BOIOPOJIHBIE COSTMHEHUSI, OCHOBAHUS, KHCIIOTHI, COJIH) TI0 (GOpMYIIE;
e ONIUCHIBATH CBOWCTBA OTIENBbHBIX TPEACTaBUTENEH OKCHAOB (HA TIpUMEpPEe BOJBI,
YTJIEKUCIIOTO Ta3a, HETalleHOW W3BECTH), JIETYYHX BOJOPOJHBIX COCIWHEHHH (Ha mpuMepe
XJIOPOBOAOPOJAa M aMMHaKa), OCHOBaHHWH (Ha MpUMepe THAPOKCHIOB HATpUs, Kalusi U
KaJIbIIMs1), KUCJIOT (Ha MPUMEpPE CEpPHOM KHUCIOTHI) M COJeH (Ha MmpuMepe XJIOpHaa HaTpus,
KkapOoHara KayipLus, pocdara kanpuus);
e OTIPEACIIATh BAJICHTHOCTD U CTEMEHb OKUCIICHUS SJIEMEHTOB B BEIIECTBAX;
e COCTaBIIATH (OPMYIBI OKCUAOB, OCHOBAHHM, KUCJIOT U COJIEH MO BAJIEHTHOCTSAM M CTETICHIM
OKHCJICHUSI BJIEMEHTOB, a TaKXKe 3apsjaM HOHOB, YKa3aHHBIM B TaOJIMIIE PAaCTBOPHUMOCTH
KHUCJIOT, OCHOBaHUM U COJIEH;
e COCTaBJISITh Ha3BaHUS OKCHJIOB, OCHOBAHMM, KHCIIOT M COJIEH; CPaBHUBATHh BAJICHTHOCTh U
CTENEHb OKUCIICHUS; OKCH/IbI, OCHOBAHMSI, KUCJIOTBI M COJIU IO COCTaBY;
e HCTIONB30BaTh TAOIUITY PACTBOPUMOCTH JIJIsl OTIPEICIICHUSI PACTBOPUMOCTH BEIIIECTB;
e YCTAHABIIMBATh TEHETUYECKYIO CBS3b MEXAY OKCHIOM W THUAPO-KCUIOM H Hao0OpoT;
MPUYHHHO-CJICACTBEHHBIE CBSI3U MEXKIY CTPOCHHEM aToMa, XMMHUYECKOH CBSI3bI0 M THUIIOM
KPUCTAJUTMYECKON PEHIETKU XUMUYECKUX COETMHEHMUIA;
e XapaKTEepHU30BaTh ATOMHBIE, MOJICKYJSPHBIC, MOHHBIE METAJUIMYECKHE KPUCTAIUINUYECKHE
PELIETKHU; CPeAy PacTBOPa € MOMOILbIO MKaibl pH;
e IPUBOJIUTH MTPUMEPHI BEIIECTB C PA3HBIMU TUIIAMH KPUCTALTUYSCKON PEIIETKH;
e IPOBOJUTH HAONIOJACHHUS 3a CBONCTBAMHU BEIIECTB U SBJICHUSIMH, MPOUCXOSIIUMU C
BEIIIECTBAMH;
e COOMIOIATH MpaBUJIa TEXHUKU OE30MAaCHOCTH MPH MPOBEICHUN HAOIIOIEHUI U OTIBITOB;



e ICCJIEIOBATh CpPEAy pacTBOpa C MOMOUIbI0 MHAWKATOPOB; AKCIEPUMEHTAJIBHO pPa3iuyaTh

KHUCIIOTHI M LIEJIOYH, TIOJB3YSICh MHAUKATOPAMH,

e HICIIOJIB30BATh MNpPHU PELICHUH PACUETHBIX 3aJau IMOHATUS «MaccoBasl JOJi1 JJIEMEHTa B

BEIIIECTBE», «MaccOBas JOJsI PACTBOPEHHOTO BEIIECTBA», «0OBEMHAs MOJI Tra3000pa3HOTO

BEIIECTBAY;

e IPOBOJUTH PACUEThl C UCIIOJIL30BAHUEM IOHATHM «MaccoBas J0JIs 3JIEMEHTa B BEILIECTBEY,

«MaccoBasi 0151 pACTBOPEHHOTO BEILIECTBAY», «00bEeMHasl 10JIsl Fa3000pa3HOro BEIIeCTBaY.

Y4yennk 8 ki1acca noJsly4uT BO3MOKHOCTh HAYYHUTHCS:

e COCTaBIIAATh HA OCHOBE TEKCTa TaOJIUIIbI, B TOM uncIie ¢ npuMeHenueM cpencts UKT;

e [10J1 PYKOBOJICTBOM YUHUTEJISI IPOBOJUTH OTMIOCPEAOBAaHHOE HAOIIOIeHUE

e [10/] PYKOBOJICTBOM Yy4YUTENsI O(POPMIIATH OTYET, BKJIIOYAIOIIMN OMUCAHHE SKCIIEPUMEHTA,

€ro pe3yJbTaToB, BEIBOJIOB;

e OCYIIECTBIIATh HMHAYKTUBHOE 0000IIeHNEe (0T €IUHUYHOIO JIOCTOBEPHOIO K 00IlemMy

BEPOSITHOCTHOMY), T. €. OTIPENEeNATh OOIINE CYIIECTBEHHBIE IPU3HAKH JIBYX U 0ojiee 0OBEKTOB

U GUKCHPOBATH UX B OpPME MOHATHUS WU CYXKICHUS,

* OCYILECTBIIATh JEAYKTUBHOE 0000IIeHne (MOJBEACHNE EIUHHUYHOTO JOCTOBEPHOTO IOJ

olmiee JOCTOBEPHOE), T. €. aKTyaJU3UpOBaTh MOHITHE WIH CYXKICHHE, U OTOXKIECTBIATH C

HUM COOTBETCTBYIOIIUE CYIIECTBEHHbIE IPU3HAKH OJHOI0 WK 00Jiee 0OBEKTOB;

e ONIPEIENISTh aCMEKT KIacCU(PUKALINY;

e OCYLIECTBJIATH KJIACCU(UKALINIO;

e 3HATb W  HCIOJNB30BaTh pa3iuuHble (HOpPMBI  MpEACTaBlICHUS  KIaCCH(PHUKAIUU.

Tema 4. U3meHeHus, npoucxoasiiue ¢ Bemecrsamu (12 yac)

[TpenmeTHBIE pe3yabTaTHI

Y4enuk 8 kjiacca HAyYuTCH:

e KJIaCCU(UUUPOBATh XUMUYECKUE PEAKIMU IO YUCIY U COCTAaBY HCXOJHBIX BEIIECTB H
MPOAYKTOB PEaKIUH; TeIIOBOMY 3((eKTy; HalpaBICHUIO MPOTEKAHUS PEAKINH; YIaCTHIO
KaTajan3aTopa;

e HCIIOJIB30BATh TaOJIMIy PAacTBOPUMOCTH JJIsi OINpPEACNECHUS BO3MOXKHOCTH NPOTEKAHUS
peakuuii oOMEeHa; AJIEKTPOXMMHUYECKUN psJl HANpPSOKEHUH (aKTUBHOCTH) METAIIOB IS
OmpeeJICHUsI BO3MOXKHOCTH TPOTEKAHHS PEAKIUHd MEeXAy MeTaulaMd ¢ BOJHBIMHU
pacTBOpaMu KUCIOT U COJEI;

e HAOMIO/IaTh U ONMHUCHIBATh TMPHU3HAKK M YCJIOBHUS TEUEHUS XUMUUYECKHX DPEaKIUid, JenaTh
BBIBOJIbI HA OCHOBAHUH aHAJIN3a HAOIIOACHUN 33 SKCIIEPUMEHTOM;

e MPOBOAUTH PACUETHI 0 XUMUUYECKUM YPaBHEHUSIM Ha HAXOXKJIEHHWE KOJIMYECTBA, MACChl HIIH
o0beMa MPOAYKTa PEaKIUU MO KOJMYECTBY, MAacce WM O0bEMY MCXOJHOTO BEIIECTBA; C
WCIOJIb30BAaHUEM TOHATHS «IOJIsD», KOTJa MCXOJHOE BEIIECTBO JaHO B BHUJE pacTBOpa C
3aJJaHHOM MacCOBOM J10JIE PACTBOPEHHOIO0 BEUIECTBA WIIM COJIEPKUT OMPEAECICHHYIO OO
IIPUMECEH.

e OOpamarbcst ¢ J1a0OpaTOpHBIM O0OPYIOBAaHMEM U HarpeBaTeIbHBIMU NPUOOpPaMH B
COOTBETCTBHUH C MPABUJIAMU TEXHUKH 0€30MacHOCTH;

e BBITIOJHATH ~ MPOCTEHIIME TMPUEMbl  paboOTBl ¢  JIAOOPAaTOPHBIM  0OOPYTOBAHUEM:
1ab0pPaTOPHBIM IITATUBOM; CIIUPTOBKOI;

e Ha0JII0/1aTh 32 CBOMCTBaMM BEILIECTB U SIBICHUSIMHU, TPOUCXOSAIINMYU C BEIIECTBAMU;

e OIKUCHIBATh XUMUYECKHUM SKCIIEPUMEHT C MOMOUIBIO0 €CTECTBEHHOTO (PYCCKOTO UIIM POJITHOTO)
SI3bIKA | SI3bIKA XUMUH;

e JIENIaTh BBIBOJIBI 110 pe3ybTaTaM MPOBEIEHHOTO SKCIIEPUMEHTA;

e TOTOBUTH PACTBOPHI C OIIPENEITEHHON MAaCCOBOM J10J1€ paCTBOPEHHOTO BELIECTBA;

e IPUTOTOBUTH PACTBOP M PACCUUTATh MACCOBYIO JOJIF0O PACTBOPEHHOTO B HEM BELIECTBA.

Y4yenuk 8 ki1acca moJry4uT BO3MOKHOCTh HAYYHTHCH:

e COCTaBIISITh HA OCHOBE TEKCTa CXEMBI, B TOM 4Hciie ¢ npuMenenuem cpeacts UKT;

e CAaMOCTOSITENIBHO  O(OPMJISITH  OTYET, BKJIIOYAIOLIUI OMNHMCAHHE DSKCIEPUMEHTa, €ro
PE3yNbTATOB, BHIBOJIOB;

e HCIIOJIB30BAaTh TAaKOH BHUJ MBICIIEHHOTO (MI€aJIbHOI0) MOJEIUPOBAHMS, KaK 3HAaKOBOE
MOJIETTUpOBaHUE (Ha MPUMEpPE YPaBHEHUI XUMUYECKUX PEAKITHil);

e paznuyath 00bEM U COiepKaHHUE MTOHATHI;

e pa3nIMyaTh POJOBOE U BUIOBOE MOHSITHS;



e OCYUIECTBIIATH POJIOBUI0BOE OIPEIECTICHUE MTOHITHA.

e CAMOCTOSITEIPHO UCTIOJB30BaTh OMOCPEIOBAaHHOE HAOIOICHHE.

Tema 5. IIpakTukym 1(3 yac)

[IpeameTHBIE pE3yABTATHI

Y4yenuk 8 ki1acca HayUMTCS:

e IPOBOAUTH OMBITHI, MOJATBEPKIAIOIIME XUMHUYECKUE CBOMCTBA OCHOBHBIX KJIacCOB
HEOPraHMYECKUX BEIIECTB.

e OOpamatbcss ¢ 1a00OpaTOpHBEIM O0OPYAOBaHMEM M HarpeBaTelbHBIMU TpHOOpaMu B
COOTBETCTBHH C MPaBUJIAMU TEXHUKH 0€30MaCHOCTH;

e BBITIOJIHATh MPOCTEHIIME TMPUEMBI OOpalIeHUs C J1a0OpaTOPHBIM OOOPYIOBAHUEM:
71a00PaTOPHBIM ILITATUBOM, CIUPTOBKOM;

e Ha0JIFO/1aTh 32 CBOMCTBAMHU BEILECTB U SIBJICHUSMH, TPOUCXOSIINMHU C BEIIECTBAMU;

e OIIMCBIBATh XUMHYECKHUI HKCIIEPUMEHT C TOMOIIIbIO €CTECTBEHHOT'O (PYCCKOTO WU POAHOIO)
SI3bIKA U S13bIKA XUMHH;

e JICJIaTh BBIBOJIBI 110 pe3yjIbTaTaM MPOBEIEHHOTO SKCIIEPUMEHTA.

Y4yennk 8 ki1acca noJiy4uT BO3MOKHOCTh HAYYHUTHCS:

e ONIPENENATh, MCXOAS M3 Y4eOHOUM 3amayu, HEO0OXOIUMOCTb HEMOCPEACTBEHHOTO WIIU
OMOCPE0OBAaHHOTO HAOJIIOICHHUS;
e CaMOCTOSATEIBHO (HOPMUPOBATH MIPOTPAMMY IKCIIEPUMEHTA.

Tema 6. PactBopenue. PactBopbl. CBoiicTBa pacTBOPOB 3/1eKTPouTOB (18 yac)

[TpenmeTHBIE pe3yabTaTHI

Y4yennk 8 ki1acca HAyYHTCS:

e HCIIOJIB30BAaTh MPH XapaKTePUCTUKE MPEBpALICHU BEIIECTB MOHATUSA: «PaCTBOPY,
(ONEKTPOJIUTHYECKAST  JTUCCOIMAIUS», <«AJICKTPOJIUTB), «HEIICKTPOJIUTHI», «CTECTICHb
JUCCOLIUAIIUNY, «CUIIBHBIE SJICKTPOIHUTHIY), «CIA0ble ANEKTPOIUTHD, «KATHOHBD, «aHUOHBIY,
«KHCIIOTBI», «OCHOBAHHS», «COJH», «AOHHBIC PEAKIIUN», «HECOJIeOoOpa3yroIIne OKCHIIBI,
«C0JIe00pasyIoINe OKCHIIbI», «OCHOBHBIE OKCHJBI», «KHCIOTHBIE OKCHIBI», «CpEIHUE
COJIN», «KHUCJBIE COJU», «OCHOBHBIC COJIN», «TEHETUYECKHH Psa», «OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE  PEAKIUN», «OKHCIUTENb)», «BOCCTAHOBHUTEIbY», «OKHCIICHUEY,
«BOCCTAHOBJICHUEY;

e OIIUCHIBATH PACTBOPEHHE KaK (PUBUKO-XUMHUUYECKUI TIPOIIECC;

e WUUTIOCTPUPOBATh  MPUMEPAMH  OCHOBHBIC TIOJIOKEHUS TEOPUU  DIEKTPOJUTHUECKOU
JUCCOIIMAIMU; T€HETUYECKYI0 B3aUMOCBS3b MEXIYy BellecTBaMu (IIPOCTOE BEUIECTBO —
OKCHUJ] — THAPOKCUJT — COJIb);

e XapaKTEepU30BaTh OOIINE XUMUYECKHUE CBOMCTBA KUCIOTHBIX U OCHOBHBIX OKCHJIOB, KUCIIOT,
OCHOBaHMN M COJIEM C MO3UIUH TEOPUHU DIIEKTPOJIMTHUYECKOM IUCCOLMAIMU; CYLIHOCTh
BJIEKTPOJUTAYECKON JIHCCOLIMAIMM BEIIECTB C KOBAJEHTHOW TMOJSPHOM M HMOHHOU
XUMHUYECKOH CBA3BIO; CYITHOCTh OKMCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINIA;

e PUBOJIUTH TIPUMEPHI PEAKIUM, MOATBEPKIAIOIMINX XUMUYECKHE CBOMCTBA KUCIOTHBIX M
OCHOBHBIX OKCHJOB, KHCIIOT, OCHOBAaHMUW M COJI€H; CYUIECTBOBAHHE B3aUMOCBS3H MEXKIY
OCHOBHBIMH KJIACCAMH HEOPTAaHUYECKUX BEIICCTB;

e KJIACCU(UIIUPOBATh XUMUYECKUE PEAKIUU 10 «U3MEHEHUIO CTeNeHeH OKHUCICHUS
AJIEMEHTOB, 00PA3YIOIIUX pearupyrollre BEeIecTBa,

e COCTaBIISITb YPABHEHUSI AJIEKTPOJUTUUYECKON AMCCOLMALMU KHUCIOT, OCHOBAHUM U COJIEH;
MOJICKYJISIPHBIE, TIOJIHBIE W COKpAIlEHHbIE HWOHHBIC YPAaBHEHHsI PEAKIUNA C Yy4JacTHEM
3JIEKTPOJIUTOB; YPABHEHUSI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUMA, UCTIONIb3YsI METOI
AJIEKTPOHHOTO OajaHca; YpaBHEHHs pEaKIMi, COOTBETCTBYIOIIUX TOCIEAOBATEIILHOCTH
(«uenoukey) MpeBpalleHuii HEOPTaHUYECKUX BEIIECTB PA3TUYHBIX KJIACCOB;

e ONIPEACNATh OKHUCIHWTENIb W BOCCTAHOBHUTENb, OKHCICHHE ¢ BOCCTAHOBJICHHE B
OKHCIIUTEIBHO-BOCCTAHOBUTEBHBIX PEAKIIMSIX;

e YCTAHABIIMBATh MMPUYMHHO-CIIEACTBEHHBIE CBSI3U: KJIACC BEIIECTBA — XUMHUYECKHE CBOMCTBA
BEILIECTBA;

e HAOIO/IaTh W OIMCHIBATH PEAKIIUU MEXKIY DJIEKTPOIUTAMH C TMOMOIIBIO €CTECTBEHHOTO
(pycCKOro UM POJHOTO) SI3bIKA U SI3bIKA XUMUH;

e MPOBOANTH OMBITHI, TOJATBEPKIAIONINE XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPraHUYECKHUX BEIIECTB.



e OOpamarbcsi ¢ J1abOpaTOpHBIM O0OPYIOBAaHWEM U HAarpeBaTeIbHBIMU NpUOOpaMH B
COOTBETCTBHUH C MPABUIIAMHU TEXHUKH O€30MaCHOCTH;

e BBITIOJHATh MPOCTEHINIME TIPUEMBI OOparieHusi ¢ J1abopaTOpHBIM  000PYTOBAHUEM:
1ab0pPaTOPHBIM IITATUBOM, CTUPTOBKOM;

e Ha0JII0/1aTh 332 CBOMCTBAMU BEILIECTB U SIBJICHUSIMH, TPOUCXOSIIUMHU C BEIIECTBAMU;

e OMHCHIBATh XMMUYECKHI IKCIIEPUMEHT C IIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO MIIM POJIHOTO)
SI3bIKA U A3bIKa XUMUMU;

e JICNIaTh BBIBOJIBI IO PE3YJIbTAaTaM MPOBEACHHOTO SKCIIEPUMEHTA.

Y4yenuk 8 ki1acca moJiy4uT BO3MOKHOCTh HAYYHTHCS .

e JICNIaTh MIOMETKH, BBIITUCKH, IUTUPOBAHUE TEKCTA;

e COCTaBIIATH JOKJIA];

e COCTABJIATh HAa OCHOBE T€KCTa rpaduKy, B TOM uucie ¢ npumenennem cpeacts UKT;

e BJIaZICTh TAKUM BHJIOM M3JI0KEHUSI TEKCTa, KaK PacCyXJICHHUE;

e CTIOJIH30BATh TAKOW BHUJ MBICICHHOTO (HMIEIBHOT0) MOJICTUPOBAHMS, KaK 3HAKOBOE
MOJIETIMpOBaHuE (Ha MpUMEpe YpaBHEHUU pEaKIMil JUCCOLMAIMU, HOHHBIX YpaBHEHUU
peaxkuui, Monypeaxkuil OKUCIECHUSI-BOCCTAaHOBIICHNU);

e pa3nMyaTh KOMIOHEHTHI JOKA3aTeIbCTBA (TE3UC, apTYMEHTHI U (hOpMY JI0KA3aTeIbCTBA);

e OCYILIECTBIIATH MPSMOE UHAYKTHBHOE JI0KA3aTeIbCTBO;

e OMpENeNATh, HUCXOIs U3 Yy4yeOHOW 3amady, HEOOXOAMMOCTh HEMOCPEACTBEHHOTO WU
OMOCPE0BAaHHOTO HAOJIIOICHHUS;

e CaMOCTOSTENBHO (POPMUPOBATH MIPOTPAMMY IKCIIEPUMEHTA.

Tema 7.1IpakTukymMm 2. CBoiicTBa pacTBOPOB JIEKTPOJIHUTOB (2 4ac)

[TpenmeTHBIE pe3yabTaTHI

Y4enuk 8 kjiacca HaAyYuTCH:

e IPOBOJUTH OMBITHI, TOATBEPXKIAIONINE XUMHUYECKHE CBOWCTBA OCHOBHBIX KIIACCOB
HEOPTraHMYECKUX BEIIECCTB.

e OOpamatbcss c 1a00OpaTOpHBIM 00OpYAOBaHMEM M HarpeBaTelbHBIMU MpHOOpaMu B
COOTBETCTBHH C TPAaBUIIAMHU TEXHUKH O€30MaCHOCTH;

e BHIMIOJIHATh  MPOCTEHIIME TPUEMBbl OOpalieHus ¢ J1a0opaTOPHBIM  O0OpYyIOBaHUEM:
71a00paTOPHBIM ITATUBOM, CITUPTOBKOM;

e Ha0JIIO/1aTh 32 CBOMCTBAMH BEILIECTB U SIBICHUSIMHU, TPOUCXOSIINMU C BEIIECTBAMU;

e OTIMCHIBATh XMMUYECKHI IKCTIEPUMEHT C TIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO M POJIHOTO)
SI3bIKA U A3bIKA XUMUMY;

e JICNIATh BBIBOJIBI IO PE3YJIbTAaTaM MPOBEICHHOTO IKCIIEPUMEHTA.

YueHnuk 8 kjacca moJIy4YUT BO3MOKHOCTh HAYYHTHCS:

e OMpENENATh, HMCXOAd U3 Yy4eOHOW 3ahaud, HEOOXOJUMOCTh HENOCPEICTBEHHOIO WU
OTIOCPE0BAaHHOTO HAOJIIOICHHUS;

e CAMOCTOATEJILHO (POPMUPOBATH MPOrpPaMMy SKCIIEPUMEHTA.

Ilnanupyemble pe3yibTaThl 0CBOEHHMS Kypca XuMnu 8 kiiacca

BeinycKHUK Hay4uTCH:

* OMKCHIBATh CBOMCTBA TBEP/BIX, JKUIAKUX, TA3000pa3HBIX BEIIECTB, BB UX
CYyILIECTBEHHBIE TPU3HAKH;

* XapakTepU30BaTh BEILECTBA II0 COCTaBYy, CTPOECHUIO M CBOMCTBAM, YCTaHaBIUBAThb
MIPUYMHHO- CJIEICTBEHHBIE CBSI3U MEXKY TaHHBIMHU XapaKTEPUCTUKAMHU BEIIECTBA;

* PaCKpbIBAaTh CMbICI OCHOBHBIX XUMUUYECKUX IOHATHHA «aTOM», «MOJIEKYJIay», «XUMUYECKUN
JIIEMEHT», IIPOCTOE BEILECTBO», «CIOKHOE BEIECTBOY, «BATIEHTHOCTDY, UCIOJIB3Ys
3HAKOBYIO CUCTEMY XUMUU;

* U300pakaTh COCTAB MPOCTEHIINX BEIIECTB C TOMOIIbIO XUMUYECKUX (DOPMYIT U CYIITHOCTD
XUMUYECKHUX PEAKLUN € TOMOIIBI0 XUMUYECKUX YPABHEHUH;



* BBIYHCIIATH OTHOCUTEIIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MaCChI BEILIECTB, a TAKKE
MacCOBYIO JIOJII0 XMMHUYECKOT'0 3JIEMEHTA B COEAMHEHMSIX AJIS1 OLIEHKH UX MPAKTUUECKON
3HaYUMOC TH;

* CpaBHUBATh 110 COCTAaBY OKCH/Ibl, OCHOBAHMsI, KUCIIOTHI, COJIN;

* KJIacCU(PULIMPOBATh OKCU/IbI U OCHOBAHHUS 110 CBOWCTBAM, KUCJIOTHI M COJIU 110 COCTABY;

* [10JIb30BAThCA J1A0OPATOPHBIM 000PYIOBAHUEM M XMMUYECKOH TTOCYI0H;

* IPOBOJUTHh HECIOKHBIE XUMHUYECKUE ONbITHl U HAONIOJIEHMS 32 U3MEHEHUSMHU CBOMICTB
BEIIIECTB B MPOLIECCE UX MPEBPAILEHUI; COOII0AATh MpaBUIa TEXHUKH O0€30MIaCHOCTH MPH
IPOBEICHUH HAOJIOJICHUI U OIIBITOB;

*paznuyarh SKCIEPUMEHTAJIbHO KUCJIOTHI U IIEIOYM, IMOJIb3YSACh MHAMKATOPAMY;
*0CO3HABATh HEOOXOIUMOCTb COOIIOAEHUS Mep 0€30MaCHOCTH MPHU 0OpaILEHUH ¢ KUCIOTaMHU
Y 1LIEJI0YaMH;

* pacKpbIBaTh CMBICI IIeproandeckoro 3akoHa . 1I. Menzneneesa;

* OMHCHIBATh U XapaKTEPU30BaATh TAOINYHYIO (POPMY MEPHOAMUECKON CHCTEMbI XUMUYECKHUX
3JIEMEHTOB;

* XapaKTepU30BaTh COCTAB ATOMHBIX SJI€p U paclpeesICHUE YNCIIA HIEKTPO HOB 110
JJIEKTPOHHBIM CJIOSIM aTOMOB XMMHUYECKHX 3JIEMEHTOB MaJbIX IIEPUOIOB IIEPUOINYECKON
CUCTEMBI, a TAK)KE KaJus U KaJbLIUs;

* pa3nuy4aTh BUJbl XUMUYECKOH CBSI3U: HOHHYIO, KOBAJICHTHYIO MOJISPHYIO, KOBAJIEHTHYIO
HENOJISIPHYIO U METAJUIMYECKYIO;

* 1300pakaThb 3JEKTPOHHO- HOHHBIE (POPMYJIbI BEIIECTB, 00Pa30BaHHBIX XUMHUECKUMHU
CBS35IMHU Pa3HOI0 BUJA;

* BBISIBIIAITH 3aBUCHMOCTb CBOMCTB BEIIECTB OT CTPOCHHUS UX KPUCTAIUNINYECKUX PEIIETOK:
MOHHBIX, AaTOMHBIX, MOJIEKYJIIPHBIX, METAJUINYECKUX;

* XapaKTepU30BaTh XUMHUYECKHE IEMEHTbl U MX COCJUHEHMSI HAa OCHOBE IOJIOKECHHUS
AJIEMEHTOB B IEPUOJUYECKON CUCTEME U OCOOEHHOCTEHN CTPOEHHUS UX aTOMOB;

* XapaKTEpU30BaTh HAYYHOE U MUPOBO33PEHYECKOE 3HAUEHUE NIEPUOINIECKOTO 3aKOHA U
MEPUOJNYECKON CUCTEMBI XUMHUECKUX A1eMeHTOB /. . Mennerneena;

* O0BACHATH CyTh XUMHUYECKUX MTPOLIECCOB M UX MPUHLUIHNAIBLHOE OTIINYHE OT (PU3NUYECKUX;
* Ha3bIBATh [IPU3HAKU U YCIOBUS IPOTEKAHUS XUMHUECKUX PEAKIINM;

* YCTAaHABJIMBATh NPHUHAUIEKHOCTh XMUMHUUYECKOM PEAKLUHU K ONPENEIEHHOMY THILY IO
OJIHOMY M3 KJIACCU(PUKAIIMOHHBIX MPU3HAKOB: 1) M0 YUCIIy U COCTaBY UCXOHBIX BEILIECTB U
IPOAYKTOB PEAKLINHU (pEaKkIM COSMHEHUS, pa3IoKeHus, 3aMelIeHNs 1 0OMeHa); 2) 1o
BBIJICJICHUIO WJTH TTOTJIONICHUIO TETIOTHI (PEaKIuu IK30TEPMUUYECKUE U SHAOTEPMUYECKUE); 3)
110 U3MEHEHUIO CTENEHEN OKUCIEHUS! XUMUYECKUX JIEMEHTOB (pEaKluu OKHCIUTEJIbHO-
BOCCTaHOBUTEIIbHBIE); 4) 110 00paTUMOCTU Tpolecca (peakiuu oOpaTuMsble U
HeoOpaTuMble);

* COCTaBJIITh YPaBHEHUS DJEKTPOJIUTHUECKON IUCCOLMALUU KHUCIJIOT, LIEJIOYEH, COJIEH;
MIOJIHbIE U COKpAlIEHHbIE MOHHBIE YpaBHEHHS peakuuil oOMeHa; ypaBHEHHs
OKHCJIUTEIBbHO- BOCCTAHOBUTEIIBHBIX PEAKIUH;

* MPOTHO3UPOBATh MPOIYKTHl XMMHUYECKUX peakuuil 1o Qopmyiaam/Ha3BaHUSM HCXOIHBIX
BELIECTB;

OTIpeeNATh UCXOAHBIE BEIIEeCTBA M0 (popMyIamM/Ha3BaHUAM MIPOIYKTOB PEaKIUU;

* COCTABJIATh YPaBHEHHUS PEAKIUI, COOTBETCTBYIOLIUX MTOCIEN0BATEIBLHOCTH («IIETIOYKEN)
MpeBpalleHN HEOPraHMYECKHUX BEIIECTB Pa3IMUHbIX KJIACCOB;

* BBIABIATH B IIPOLIECCE DKCIEPUMEHTAa IMPU3HAKH, CBUAETEILCTBYIOIIME O MPOTEKAHUU
XUMUYECKON PEAKIINN;

* [IPUTOTOBJIATH PACTBOPBI C ONPEAEIEHHON MaCCOBOU J10JIEW paCTBOPEHHOIO BELIECTBA;

* ONpENENATh XapaKTep Cpellbl BOAHBIX PACTBOPOB KHUCIOT U IIEIOYEH MO M3MEHEHHUIO
OKPAaCKH UHJIUKATOPOB;

* MPOBOJUTH KAueCTBEHHbIE PEaKIMH, MOATBEP)KIAIONINEe HAJIMYUMe B BOIHBIX pacTBOpax
BELIECTB OTAEIbHBIX HOHOB

* ONpENeNATh MPUHAICKHOCTh HEOPTraHMUYECKHUX BEIIECTB K OJHOMY W3 H3YYEHHBIX
KJIACCOB/TPYIII: METAJJIbl 1 HEMETAJUIbI, OKCHJIbl, OCHOBAHHUSI, KUCIIOTHI, COJIH;

* COCTaBJIATH (POPMYIIBI BELIECTB 10 UX HA3BAHUSIM;

* OIIPENENSTh BAJIEGHTHOCTD U CTETIEHb OKUCIIEHUS YJIEMEHTOB B BEILIECTBAX;



* COCTaBJIATH (POPMYIIBI HEOPTAHUYECKUX COCTUHEHHUM 110 BAJICHTHOCTSIM M CTETICHSIM
OKHCJICHUS DJIEMEHTOB, a TAKXKe 3apsiiaM HOHOB, YKa3aHHBIM B Ta0JIUIIE PACTBOPHUMOCTH
KHCJIOT, OCHOBAHUM U COJICH;

* OOBSACHATH 3aKOHOMEPHOCTH W3MEHEHUS (PU3NYECKHMX U XUMHUYECKHX CBOWCTB MPOCTHIX
BEIECTB (METAUIOB W HEMETA/VIOB) M HMX BBICHIMX OKCHIOB, OOpa30BaHHBIX 3JEMEHTAMU
BTOPOTO U TPETHETO MEPHOJIOB;

* Ha3bIBaTh OOIIME XUMUYCCKHUE CBOMCTBA, XapaKTEPHBIC ISl TPYIIT OKCHIOB: KUCIOTHBIX,
OCHOBHEIX;

* Ha3bIBaTh OOIIME XWMHYECKHE CBOWMCTBA, XapaKTEpPHBIC IS Ka)JAOro0 M3 KJIacCOB
HEOPraHWYECKUX BELIECTB: KMCIOT, OCHOBAHUH, COJIEH;

* IPUBOJUTH MPUMEPHI PEAKIIUIA, TOATBEPKIAIONINX XUMUYECKUE CBOMCTBA HEOPTAHMYECKHUX
BEIIIECTB: OKCUAOB, KHCJIOT, OCHOBAaHHUI M COJICH;

* ONPEICIIAThH BEIIECTBO- OKUCIUTEIb U BEIIECTBO- BOCCTAHOBUTEIb B OKUCIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIIUSX;

* COCTaBJIATh OKHCIIUTEIILHO- BOCCTAHOBHUTEIIbHBIN OaJIaHC (IIs1 K3YUYCHHBIX PEaKIUii) 0
MPEJI0KEHHBIM CXEMaM PEAKLIHIA;

* MPOBOAWTH JTAOOPATOPHBIC OIBITHI, MOATBEPKIAIOIINE XUMHUYECKUE CBONCTBA
OCHOBHBIX KJIACCOB HEOPTaHUYECKUX BEIIECTB.

BhinyCKHUK NOJTYYHT BO3MOKHOCTh HAYYUThCSH:

* IPaMOTHO 00paIIaThCs C BEIIECTBAMHU B ITOBCETHCBHOM KH3HU;

* 0OCO3HaBaTh HEOOXOAMMOCTb COOJIFOICHHS TIPABHIIT SKOJIOTUUECKH 0€30ITaCHOTO ITOBEICHHUS B
OKpY>KarollIe NPUPOHON CPENE;

* IIOHUMATh CMBICI M HEOOXOAMMOCTHh COONIOACHHUS MPEINUCAHUNA, TpeaaracMbix B
WHCTPYKIUSAX TI0 UCIIOIB30BAHUIO JIEKAPCTB, CPEACTB OBITOBON XMUMUH H JIP.;

* HCIMOJB30BaTh MPUOOPETEHHBIC KIFOYEBHIC KOMIECTEHTHOCTH IPH BBINOJHEHUN
MCCJIEI0BATEIbCKUX MPOEKTOB 110 U3YYEHHUIO CBOMCTB, CIIOCOOOB MOJTYyYEHUS U
pacro3HaBaHus BEIIECTB;

* pa3BUBaTh KOMMYHHUKATHBHYIO KOMIIETEHTHOCTb, HCIOJIb3yS CPEACTBA YCTHOW M
MUCbMEHHONW KOMMYHUKAIIMK TpH paboTe ¢ TeKCTaMU y4yeOHHMKA U JOMOIHUTEIbHON
JUTEPATYpPOM, CIPAaBOYHBIMU TAOIHIIAMU, TIPOSBIIATh TOTOBHOCTh K YBXKCHHUIO HHOM TOUKU
3peHus Ipu 00CYKIEHUU Pe3yIbTaTOB BHIMOTHEHHON pabOTHI;

* 00BEKTUBHO OIEHHWBATh MH(POPMAIIMIO O BEIIECTBAX U XUMHUYECKUX MPOIECCaX, KPUTHIECKU
OTHOCUTHCS K TICEBIOHAYYHON HH(pOpMAIH, HETOOPOCOBECTHOM pekiame, Kacarouieics
WCIIOJIH30BAHUS PA3IUYHBIX BEIIECTB;

* OCO3HABaTh 3HAYEHUE TEOPETUUECKUX 3HAHUH /IS TPAKTUUECKON JIEeATETbHOCTH YEJIOBEKa;
* OMUCHIBATh U3YYCHHBIE OOBEKTHI KAK CHCTEMBI, TPUMEHSISI IOTUKY CHCTEMHOTO aHalln3a;

* MPUMEHSTH 3HAHUSA O 3aKOHOMEPHOCTSAX MEPUOIUYECKON CHUCTEMBl XUMHYECKUX
AIIEMEHTOB ISl OOBSICHEHUS U TIPEIBUICHHS CBOMCTB KOHKPETHBIX BEIIECTB;

* pa3BHUBaTh MH(POPMAIMOHHYIO KOMIETEHTHOCTb IOCPEACTBOM YIUIyOJIeHUs 3HAHUM 00
MCTOPUM CTAHOBJICHUS XUMUYECKON HAyKH, €€ OCHOBHBIX MOHSATUH, MEPUOIUYECKOTO
3aKOHa KaK OJHOTO M3 BaXXHEHIIUX 3aKOHOB MPHUPOJIBI, & TAKIKE O COBPEMEHHBIX
JOCTH>KEHUSIX HAYKH U TEXHUKH;

* COCTaBJIATh MOJIEKYJISIPHBIC U TIOJIHBIE HOHHBIC YPABHEHUS IO COKPAIEHHBIM HOHHBIM
YpaBHEHUSIM;

* IPUBOJIUTH MMPUMEPHI PEAKIIHH, TOATBEPKIAIOIINX CYIIECTBOBAHUE B3aMMOCBSI3H MEXKTY
OCHOBHBIMHM KJIaCCaMU HEOPTaHUYECKUX BEILIECTB;

* IIPOTHO3UPOBATH PE3YyIbTAThI BO3JACHCTBUS PA3IUYHBIX (haKTOPOB HA N3MEHEHHE CKOPOCTH
XUMUYECKON PEeaKInu;

* MPOTHO3UPOBATH PE3YIbTaThl BO3ICUCTBUS PA3IMYHBIX (DAKTOPOB HA CMEIICHUE
XUMHUYECKOT'O PAaBHOBECHS;

* IPOTHO3UPOBATh XUMHUYECKHE CBOMCTBA BEIIECTB HA OCHOBE MX COCTaBa U CTPOCHHSI;

* MPOTHO3UPOBATH CIIOCOOHOCTH BEIIECTBA MPOSBISATH OKHCIUTEIbHBIE WIIH
BOCCTAHOBUTEJIBHBIC CBOMCTBA C YUYETOM CTETICHEH OKUCIICHHS DJIEMEHTOB, BXOSIINX B €T0
COCTaB;

* BBISIBJISITH CYIIECTBOBAHUE TEHETUUECKOM B3aUMOCBSI3M MEXy BEIIECTBAMH B PSY:
MPOCTOE BEUIECTBO — OKCUJ — T'HMAPOKCU]T — COJIb;



¢ OpraHMU30BbIBATh, IIPOBOAUTE YUCHUYCCKUC ITPOCKTHI 110 UCCIICAOBAHHUIO CBOMCTB BCIIECCTB,
HMCIOIIUX BAKHOC MPAKTUYICCKOC 3HAYCHHC.

Conep:xanue y4eOHOI0 npeaMeTa
8 kiacc (70 4.)

Beenenne (4 yac)

[Tpeamer xuMuu, MeTo/Ipl MO3HAHUS B XUMUU: HAOII0IEHUE, SKCIIEPUMEHT, MO/IETTMPOBAHUE.
HcTouyHuku XumMHYeckod uHGOpMaluu, €€ IOIy4YeHHe, aHalIu3 M MPEACTaBIEHUE €ro
pe3yNbTaTOB.

[TonsiTe O XMMHUYECKOM 3JieMeHTe U (opMax ero CyllecTBOBaHMs: CBOOOJHBIX aTromax,
IIPOCTHIX U CIIOKHBIX BELICCTBAX.

[TpeBpamienust BemecTB. OTiIMYMe XUMHUYECKUX peakuuil oT (usmueckux siineHuil. Poib
XUMHHU B )KU3HU YeoBeka. XeMopuius u xemohoOus.

Kpatkue cBeneHHMss M3 HCTOPUM BO3HUKHOBEHMS M pa3BuThs xumun. llepwon amxummumn.
[Tonsitue o ¢uiocopckom kamue. Xumus B XVI B. PazButnme xumuu Ha Pycu. Pomp
OTEUYECTBEHHBIX YUEHBIX B CTAHOBJICHHMH XUMHUYECKOH Hayku - paboTsl M. B. JlomoHocoBa, A.
M. byrneposa, 1. 1. Menneneesa.



XuMH4YEcKasi CUMBOJIMKA. 3HAKM XUMUYECKHUX HJIEMEHTOB U MPOMCXOXKACHUE MX HA3BAHUM.
Xumnueckue ¢Gopmynsl. Wuaekcsl u ko3¢ ¢uiueHtsl. OTHOCHUTENBHBIE AaTOMHAas W
MoOJIeKyJsipHasi Macchl. Pacdyer MaccoBOil JOMM XUMHYECKOro 3JeMeHTa 1o Qopmyne
BELIECTBA.
[lepuonnueckas cucrema xuMudyeckux 31neMeHToB J[. 1. MenneneeBa, ee cTpyKTypa: Maible
U OOoJIbIIME IEPUO/IBI, TPYIIIBI M IOATPYNIHI (Ti1aBHas ¥ moboyuHas). [lepuoanyeckas cucrema
KaK CIIPaBOYHOE IOCOOUeE ISl OTyYEHUS CBEICHUIM 0 XUMUYECKHUX DJIEMEHTaX.
Pacuérnbie 3agauu. 1. HaxoxxneHre OTHOCUTEIbHON MOJIEKYJISIPHOM MacChl BEIIECTBA 1O €0
XUMHUYECKOH dopmyie.
2. BeruucneHne MacCoBOM TOJIM XMMHUYECKOTO AJIEMEHTA B BEIIECTBE 10 €ro popmyIie.
JeMoHcTpanmu.
1.Monenu (mapoctepxkHeBbie u Ctroapra bpuriie6a) pasmu4HBIX MPOCTBIX M CIOKHBIX
BEILECTB.
2. Konnexkuusi CTEKISHHON XUMHUECKOU MOCY/IbI.
3.Kosnekuus MmaTepuanoB U U3JEIUI HA OCHOBE aIlOMHUHMS.
4. BzaumojielicTBre MpaMopa ¢ KUCIOTOM U TIOMYTHEHHE U3BECTKOBOU BO/IBI.
Jlaboparopubie omnbIThL 1.CpaBHEHHE CBOMCTB TBEPIbIX KPHUCTAJUIMYECKUX BELIECTB U
pacTBOpOB.
2.CpaHeHue CKOPOCTH HUCHApEHUs BOJIbI, OJIEKOJIOHA U STUJIOBOTO CIUPTA ¢ (GUIBTPOBAIBHOMN
Oymaru.

Tema 1. ATOMBI XUHMHYECKHX 3JIeMEeHTOB (9 yac)
ATOoMBI Kak (hopMa CyIIECTBOBAaHUS XUMHUYECKHX O3JIeMEHTOB. OCHOBHBIC CBEICHHS O
CTpOEHHH aTOMOB. JloKa3aTenbCTBa CIOKHOCTU CTpoeHHs artomoB. OmbiTel Pesepdopra.
[TnanerapHast MOENIb CTPOEHUS aTOMa.
CocraB aTOMHBIX siiep: IPOTOHBI U HEUTPOHBI. OTHOCUTENbHAS aTOMHAs Macca. B3aumMocBsi3b
MOHSITUN «IIPOTOHY, KHEUTPOH», KOTHOCUTEIbHAS ATOMHAsI Maccay.
H3MmeHeHune uncia MpOTOHOB B siJIpe aToMa - 00pa30BaHUE HOBBIX XMMHYECKHUX 3JIEMEHTOB.
W3MeHeHne uucia HEUTpPOHOB B siipe aToma - oOpa3zoBaHue H30TONOB. COBpEMEHHOE
ONpeNIeTICHUE MOHATUS «XUMHYECKUH 3JeMeHT». M30Tombl Kak pa3HOBUIAHOCTH aTOMOB
OJIHOTO XMUMHUYECKOTO 3JIEMEHTA.
OnekTpoHbl. CTpOo€HHE HIEKTPOHHBIX YPOBHEM aTOMOB XHUMHUYECKHX 3JIEMEHTOB MaJIbIX
nepuooB. [ToHsTHE 0 3aBEpILIEHHOM U HE3aBEPILIEHHOM 3JIEKTPOHHOM YPOBHE.
Ilepnonnueckas cucreMa xuMuueckux 3neMeHToB [[. Y. MenneneeBa u cTpoeHHe aTOMOB -
(bu3nyecKuil CMBICI MOPSIIKOBOIO HOMEpA 3JIEMEHTa, HOMepa I'PYIIbl, HOMEpa epuoa.
V3MeHeHne uuncia AJIEKTPOHOB HAa BHEUIHEM 3JIEKTPOHHOM YpPOBHE aTOMa XMMHYECKOTO
JJIeMEHTa - 00pa30BaHUE MOJIOKUTETBHBIX U OTPUIIATENbHBIX HOHOB. MOHBI, 00pa3oBaHHBIE
aTOMaM{d  METAJUIOB ¥ HeMeTayioB. [IpuumHBI W3MEHEHUS  METaUNIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB B IEPHOJAX U TPYIIIAX.
OO6pa3oBanue OuHapHBIX coenauHeHUi. [loHsATHE 00 MOHHOU CBs3u. CxeMbl OOpa3oBaHUS
MOHHOM CBSI3H.
B3aumoseiicTBue aTOMOB XMMHUECKHUX 3JIEMEHTOB-HEMETAIIIOB MEXy c000i - oOpa3zoBaHue
JIBYXaTOMHBIX MOJIEKYJ MPOCTHIX BellecTB. KoBalleHTHAst HENOJsipHask XMMUYECKasi CBA3b.
DNEKTPOHHBIE U CTPYKTYpPHBIE (POPMYIIBL.
B3anmMopeiicTBie aTOMOB XUMUYECKHUX 3JIEMEHTOB-HEMETAIIJIOB MEXKIY c000ii - oOpa3zoBaHue
OMHApHBIX COETUHEHHN HEMEeTayuIoB. JJEeKTpooTpulaTeNbHOCTh. KoBaneHTHasi mossipHas
CBSI3H.
[TonsiTHe O BaJIEHTHOCTH KaK CBOICTBE aTOMOB OOpPa30BBIBATh KOBAJIEHTHBIE XHMHUYECKUE
cBsi3u. CoctaBneHue ¢GopMyn OMHApHBIX COEIMHEHMH IO BaJeHTHOcTH. HaxokneHue
BaJICHTHOCTH 110 (hopMyJie OMHAPHOTO COETUHEHUSI.
B3aumMopneiicTBie aTOMOB METaJIOB MEXAy CO00H - o00pa3oBaHHE METAUIMYECKUX
KpuctayyioB. [loHsTHE 0 MeTaUIMYECKOIl CBSI3H.
JeMoHcTpannu. Mojgen aToMOB XMMHUYECKMX d3JIeMEHTOB. llepuoguueckas cucrema
xummuueckux sneMeHToB [1. Y. Menzaeneena (paznudHbie (OPMBI).
JIabopaToOpHBIE OMBITHIL.
3.MoaenupoBaHue MPUHIKNA AEHCTBUI CKAHUPYIOIIEr0 MUKPOCKOTIA.
4.M3rotoBienue Moieiel OMHAPHBIX COCAMHEHUM.




5.M3roToBieHrne MoIeN1, WIUTIOCTPUPYIOIIEH CBOMCTBA METAJUTMYECKON CBSI3H.

KonTpoabhas padoraNel

Tema 2. IlpocTbie BemecTBa (6 yac)

[TonoxeHue MeTamIoB U HEMETAIUIOB B IEPUOAUYECKON CUCTEME XUMUYECKUX 3JIEMEHTOB /l.
N. MenneneeBa. Baxkneiimye mpocThie BelecTBa — METAILIBI (3KeJIe30, aIFOMUHUN, KaabIIUH,
MarHui, HaTpuii, Kanuit). O0ume pU3nUecKre CBONCTBAa METAJLIOB.

Baxwneilimne mnpocTeie BellecTBa - HEMETalIbl, OOpa30BaHHBIE aTOMaMH KHCIOpPOJa,
BOJIOpOJIA, a30Ta, cephl, (ocdopa, yriepoaa. Monekyabl MPOCTHIX BEIIECTB-HEMETAUIIOB -
BOJIOPO/A, KUCJIOPO/Ia, a30Ta, rajJoreHoB. OTHOCUTENIbHAs MOJIEKYJIsIpHas Macca.
CrocoOHOCTh aTOMOB XHMHUYECKHX OJJIEMEHTOB K OOpPa30BaHMIO HECKOJIBKUX IPOCTHIX
BEIIECTB - aJUIOTPOINHUA. AJIIOTPONHBIE MOAM(PHUKAIUU Kuciopoda, ¢ochopa U 0JIOBa.
Mertannuueckie 1 HEMETAJUIMUECKHUE CBOMCTBA MPOCTHIX BeleCTB. OTHOCUTENBHOCTh 3TOTO
MOHSATHS.

Uucno Asoranpo. KonmuectBo BemectBa. Moab. Momsipaas macca. MomnsipHbIii 00beM
ra3oo0pa3Hbix BemiecTB. KpaTHble eIUHUIBI KOJMYECTBAa BEUIECTBA — MUJUIUMOJb H
KWJIOMOJIb, MWUIMMOJISIPHAs M KWJIOMOJISIpHAasT Macchbl BELIECTBA, MWUIMMOJSPHBIA U
KUJIOMOJISIPHBIN 00beMbI ra3000pa3HbIX BEIIECTB.

Pacuersl ¢ ucCnonb30BaHHMEM MOHATHM «KOJIMYECTBO BEILECTBA», «MOJISIPHAs Maccay,
«MOJISIPHBII 00bEM ra30B», «IIOCTOSIHHAST ABOTaIpO».

Hemoncrpammu. I[Tomydenue o3oHa. OOpa3ipl OEIOT0 W CEPOTo 0JI0Ba, OEIOro W KPacHOTro
docdopa. HekxoTtopble MeTaIBI U HEMETAJUIBI KOJIMYECTBOM BemlecTBa 1 Monb. MomnsipHbIi
00beM ra3000pa3HbIX BELIECTB.

JlaGopaTopHbIE OMBITHIL.

6. O3HaKOMJIEHHE C KOJUIEKLIUENH METaJlJIOB.

7. O3HaKOMJIEHUE C KOJUIEKIIMEN HEMETAILIOB.

Pacuernpie 3agaun. 1. Beruncinenne MONSpHON Macchl BEHMIECTB MO XUMHUYECKUM (popmyam.
2. Pacuerbl ¢ HCHOJB30BAHUEM MOHATHN «KOJWYECTBO BEUIECTBA», «MOJISIpPHAs Maccay,
«MOJISIPHBIN 00bEM ra30By, «IIOCTOSIHHAs ABOTaJipo».

Tema 3. Coenqunenusi XuMu4yeckunx 3jemenToB (14 gac)

Crenenp oxucnenusa. OnpeleneHue CTENEHU OKHUCIEHHUS JJIEMEHTOB [0 XMMHUYECKOMN
dopmyne coenunenus. CocraBieHue (opmMya OMHAPHBIX COEIMHEHMH, OO crocod ux
Ha3bIBaHUS. BUHApHBIE COETUHEHUS: OKCHUJIbI, XJIOpUIbl, cynbuabl u Ap. CocTaBieHUuEe UX
¢dopmyn. IlpencraBurenn OKCHIIOB: BOJA, YIVIEKHCIBIA Ta3 W HerameHash H3BECTb.
[IpencraBuTeNy JETYYUX BOJOPOAHBIX COEAMHEHUMN: XJIOPOBOIOPO U aMMHUAK.

OcHOBaHMs, HMX COCTaB M Ha3BaHWA. PacTBOpUMOCTb OCHOBaHMIl B Boje. Tabmuia
pacTBOPUMOCTH THIPOKCHUIIOB M coyieil B Boze. lIpeacraBurenu uienoyen: THAPOKCUIBI
HaTpus, Kanus U Kainbuus. [[oHATHE 0 KauecTBEHHBIX peakiusax. MHaukartopsl. M3MeHeHue
OKpacKH UHJIMKATOPOB B IIEJIOYHOU cpejie.

Kucnotsl, ux cocraB u Ha3Bauus. Kinaccudukarus kucnor. [IpencraBureny Kuciot: cepHas,
coJisiHas M a30THasA. MI3aMeHeHue OKpackyu MHIAMKATOPOB B KUCIOTHOM Cpefe.

Conu Kak NpOU3BOJHBIE KUCIIOT U OCHOBaHUM. 1x coctaB u HazBanus. PactBopumocTs conei
B Bojie. [IpencraBuTenu coneit: Xyopua HaTpusi, KapOoHaT U Gocdat KanpLus.

AMopdHbIE 1 KPUCTAJUINYECKHE BEILECTBA.

MexMOIeKyIsIpHbIE B3aUMOAECUCTBUA. THIBI KPUCTAIMYECKUX PEIMIETOK. 3aBUCUMOCTh
CBOICTB BEILIECTB OT TUIIOB KPUCTAJUINYECKUX PEIIETOK.

YucTele BemecTBa U cMecH. [IpumMepsl KUAKUX, TBEPABIX U ra3000pa3HbIX cMecel. CBolicTBa
YHUCTHIX BellecTB U cMeceil. Mx cocraB. MaccoBas M 0ObeMHas JJOJIM KOMIIOHEHTa CMECH.
Pacdetsbl, cBsI3aHHBIE C UCTIOIB30BAHUEM ITOHSATHUS «IOJIS».

Pacuérnple 3amaun. 1. Pacder mMaccoBoil 1 00BEMHOI /10JIeli KOMIIOHEHTOB CMECH BEIIIECTB.
2. Boluncnenue mMaccoBoOil 10J1M BellecTBa B pacTBOPE MO M3BECTHOM Macce pacTBOPEHHOIO
BELIeCTBA M Macce pacTBOpUTeNsd. 3. BeluncieHne maccbl pacTBOPSIEMOIO BELIECTBA M
pacTBOpHUTENs, HEOOXOAMMBIX Ui NPUTOTOBJIEHMSI ONPEIEIEHHOM Macchl pacTBopa C
M3BECTHON MAacCOBOM J10JIell paCTBOPEHHOT'O BEIIECTBA.

JemoncTrpanuu. O6pa3ibl OKCUI0B, KUCIOT, OCHOBAaHUH U coseld. Moaenu KpucTasIm4ecKix
peLIeTOK XJIOpUAa HaTpus, anmasza, okcujpa yriepoaa (IV). KucnorHo-mienounsie




WHJIUKATOPBI, I3MEHEHHE UX OKPACKHM B PA3JIMYHBIX CpPEAax. YHUBEPCAIbHBIM MHIUKATOP U
U3MEHEHUE €r0 OKPacKU B pa3nuyHblX cpenax. Ilxama pH.

JlabopaTopHble OIBITEL. 8. O3HAKOMIIEHHE C KOJUIEKIIMSIMH OKCHIOB. 9. O3HAKOMJIEHHE CO
cBoiictBamu ammuaka. 10.KauectBeHHsle peakiuu Ha yriaekucnsii ras.l1.0npenenenne pH
pPacTBOPOB KHCIJIOTHL. 1Ieno4d U BoAabl. 12.0mpenenenue pH pacTBOpOB JIUMOHHOrO u
sa0JIOUHOTO COKOB Ha cpe3e IMm10ja0B.13.03HakoMIIeHHEe C KOJUIGKUUSIMH coyieid. 14
O3HakoOMJIEHUE C KOJUIEKUMEH BEUIECTB C pPa3HbIM THUIIOM KPUCTAUIMYECKOM PEIIETKH.
N3rorosienune Mojenei KpucTalinueckux pemeTrok. 15. O3HakomiieHne ¢ 00pa3om ropHoit
MOPOBL.

Kontpoannas padoraNe2

Tema 4. U3meHeHusi, mpoucxoasiue ¢ Bemecrsamu (12 gac)

[TonsiTHE sIBNEHMIT KaK U3MEHEHMI, MPOUCXOIAIINX C BEIIECTBAMU. SIBICHHUS, CBS3aHHBIE C
U3MEHEHUEM KPHUCTANIMYECKOTO CTPOEHUSl BEIIECTBA IPU IOCTOSSHHOM €ro COCTaBe,
¢usnueckue siBiaeHusA. DuU3MUECKUE SBICHUS B XHUMHUU: JUCTHULALHNSA, KPUCTAJUIM3AIUS,
BbIMIApMBaHKE U BO3TOHKA BEIIECTB, IEHTpU(]PYrupoBaHue.

SIBieHus1, CBsI3aHHBIE C U3MEHEHMEM COCTaBa BELIECTBA, - XUMUUECKHe peakuuu. [Ipu3zHaku u
YCIIOBHSI TPOTEKAaHUs XHUMHUUYECKMX peakuui. BblaeneHue TemnoTsl U CBETa- peaklHu
ropenust. [loHsTHE 00 3K30- M SHAOTEPMHUUECKUX PEAKIIUSIX.

3aKOH COXpaHEHHsS MacChl BEIIECTB. XUMHUYECKHE YpPaBHEHHUs. 3HAYEHUE HHJIIEKCOB U
k03 dunmentoB. CocTaBieHUe YpaBHEHHH XUMUYECKUX PEAKIHH.

PacueTsl 1Mo XMMHYECKMM YypaBHEHUsAM. PelieHue 3agad Ha HaXOXKICHUE KOJMYECTBA
BELIECTBA, MAacChl WM O00bEMa MPOJYKTa PEAKLUHU I10 KOJUYECTBY BEILIECTBA, Macce WIIU
00BeMy HUCXOIHOTO BellecTBa. PacdeTbl ¢ UCHOJIb30BaHUEM TMOHATHS «HOJSA», KOraa
HMCXOJHOE BEIIECTBO [IaHO B BHUJIE PACTBOPa C 3aJaHHOM MACCOBOM J0JIEM PaCTBOPEHHOrO
BEILECTBA UJIU COJIEPKUT OINPEICICHHYIO JIOJII0 IPUMECE.

Peakunn pasnoxenus. IloHsaTme O CKOpPOCTHM XUMHYECKHX peakuui. Karamusaropsl.
DepMEHTHI.

Peakuuu coenuuenus. Katanutuyeckue M HekaranuTuueckue peakuuu. OOpatumble u
HEoOpaTUMBbIE peaKUu.

Peakuuu 3amenienust. P akTHBHOCTH METAJIJIOB, €T0 UCIOJIb30BaHUE Ul POTHO3UPOBAHUS
BO3MO>KHOCTH NPOTEKAHMsI pEaKLUi MEKIy METallllaMU M KHCIoTaMH. Peakiiuy BBITECHEHUS
OJIHHX METAJUIOB U3 PaCTBOPOB UX COJIEH IPYTMMU MeTajljlaMu.

Peakiun oOmena. Peakium HeWTpanmuzanuu. YCIOBHS NpPOTEKAHUs peakuuil oOMeHa B
pacTBopax 10 KOHIA.

THunbl XUMUYECKUX PEAKIMil Ha IPUMEPE CBOMCTB BOJbL. Peakiius pas3ioKeHus - 3JIEKTPOJIU3
BO/bI. Peakiuu coeuHEeHMs - B3aUMOJIEHCTBUE BOJIbI C OKCHUIAMH METAJIOB U HEMETAJUIOB.
VYcnoBue B3aMMOZICHMCTBHMS OKCHIOB METaUIOB M HEMETauloB ¢ Bojou. Ilonsarue
«TUAPOKCUIBI». Peaknum 3ameleHus - B3aUMOJCICTBUE BOABI ¢ MeTamjamu. Peakuun
oOMeHa- THAPOJIU3 BEIIECTB

Hemonctpammu. [Ipumeps! pu3ndeckux sSiBIEHUN; a) TIaBjieHue napaduna; 0) Bo3roHka ojaa
win OEH30MHON KHUCIIOTHI; B)PacTBOPEHHE OKpallleHHbIX coiieil; r)anddysus aymucThx
BEIIECTB C rOpsIIed JIaMIIOUYKM HakaiduBaHUs. [IprMepsl XUMHUYECKUX SIBJIEHMI: a) TOpEeHHe
marHusi, ¢ocdopa; 0) B3auMoJeHcTBHE CONSHOW KHCIOTBI C MPaMOpPOM WM MEJOM; B)
nonyuenue rugpokcuna meau (II); r) pactBopenue nosydyeHHOro TUAPOKCHIA B KUCIOTaX; M)
B3anmojeiicteue okcuaa menu (II) ¢ cepHoil KHCTOTON MpH HArpeBaHUU; €) pas3lIoKEeHUE
NepMaHraHaTa Kajus; >K) pa3joKeHHe MepoKCHJia BOJOPOIac MOMOIIBI0 JUOKCH 1A MapraHiia
U KaTaja3bl KapTodelis WM MOPKOBH; B3aUMOICHCTBHE Pa30aBICHHBIX KUCIOT C METAJIJIAMH.
JlaboparopHble onbIThl. 16. TlpokanuBanue Meau B IUIaMEHH CIUPTOBKH. 17. 3amMericHue
Meau B pactBope xiopuaa Meau (II) xenezom.

PacuerHbie 3a1a4u.

1. BbluncieHne no XUMHUYECKMM YPaBHEHMSAM MacChl WIM KOJWYECTBA BEILECTBA IIO
W3BECTHOM

Macce WIM KOJIMYECTBY BEIIECTBA OJHOIO M3 BCTYNAIOIIMX B PEAKIHUIO BELIECTB WU
MPOJYKTOB PEAKIUH.

2. Boruucienue mMacchl (KOJMYECTBa BEIECTBA, 00beMa) MPOIYKTa PeakiH, €Clii U3BECTHA
Macca UCXOTHOTO BEIIECTBA, COACPIKALIETO ONPEIEIECHHYIO JOJI0 IPUMECEH.




3. Beruucnenue Macchbl (KOMYECTBa BEIIECTBA, 00beMa) MPOAYKTa PEaKI[uH, €CIM U3BECTHA
Macca pacTBOpa U MaccoBasi J0Jisl paCTBOPEHHOI'O BEIECTBA.

KonTpoabhas padoraNe3

Tema 5. IIpakTukymM 1. IIpocreiimme onepauun ¢ BemecrsoM (3 yac)

[Tpaktueckass padora Ne 1 IlpaBuna TexHHKH O€30MacHOCTH HpHU paboOTe B XMMHYECKOM
kabunete. [Ipu€mbl oOpaimieHuss ¢ J1a0OpaTOPHBIM OOOPYJOBAHWEM M HarpeBaTeIbHBIMU
puOOpaMHu.

Jomamnuii skcnepumenT. HaOmroneHus 3a M3MEHEHUSIMH, MPOUCXOSAIIUMU C  TOpSIIen
CBEYOI, U UX OINMCAHUE.

JlomaniHuil 3KciepuMeHT. AHaJIU3 OYBbI U BOJBI.

[Tpaktnueckas padora Ne 2.IIpu3Haky XUMHUECKHX PEAKIIHA.

[TpakTueckass padota Ne 3.IIpuroroBieHnue pactBopa caxapa ¢ 3alaHHOM MaccoBOM JoJiei
PacTBOPEHHOT'O BEILIECTBA.

Tema 6. PacrBopenne. PactBopsbl. CBoiicTBa pacTBOpPOB 3jieKTponToB (18 uac)
PactBopenne  kak  ¢usuko-xumuueckuit  mpouecc. Ilonstme o  ruapatax u
KpucTtaioruaparax. PactBopuMocts. KpuBble pacTBOPUMOCTH Kak MOJEJIb 3aBUCHUMOCTH
pPacTBOPMMOCTH TBEPABIX BELIECTB OT TeMiepaTypbl. HachllieHHbIE, HEHACHIICHHBIE U
MEePECHIIEHHBIE PACTBOPHI. 3HAYEHUE PACTBOPOB JJISI PUPOJIBI M CEIbCKOTO XO3SICTRA.
[TonsiTrie 06 PMEKTPOTUTHUECKON AUCCOIMAIIMH. DIESKTPOIUTHI U HEAJIEKTPOIUTHL. MeXaHusm
JTUCCOIMAIIMN  DJIEKTPOJIUTOB C  PA3IMYHBIM  TUIIOM XUMHYeCKOW cBsizu. (CremneHpb
ANEKTPONUTHYECKON quccounanuu. CUIbHbBIE U c1a0ble SJEKTPOIHTHI.

OCHOBHBIE TIOJIOKEHHUSI TEOPHH 3JICKTPOJUTUUYECKON aucconuanuu. VoHHBIE ypaBHEHHS
peakiuii. Peakiun oomena, uaymiue 10 konna. Kinaccudukaius HOHOB U UX CBOICTBA.
Kucnotel, ux xnaccuduxanus. Jluccomumaius KUCIOT M UX CBOWCTBA B CBETE TEOPUH
3JIEKTPOJINTUYECKON Mcconanuu. MoeKyJIsspHbIE U MOHHBbIE YPAaBHEHUS PEAKLIUN KHUCIOT.
B3aumopeiicTBue KUCIOT ¢ MeTaulaMHu. DJIEKTPOXMMHYECKUH Psii HANPSDKEHUM METaJlIoB.
B3auMozeiicTBue KUCIOT ¢ OKCUJIaMU METauloB. B3auMozeiicTBue KUCIOT ¢ OCHOBaHUSIMHU -
peakuus HeWTpanm3anuu. B3anMopelcTBHE KHUCIOT ¢ coysiMH. Mcmonp3oBaHWE TaOIHUIIGI
PacTBOPUMOCTH ISl XapAKTEPUCTUKU XUMHUYECKUX CBOMCTB KUCIIOT.

OcHoBanusl, ux kiaaccuduxanus. Jucconuanus OCHOBaHMM M UX CBOMCTBA B CBETE TEOpUU
ANEKTPOJIUTUYECKON AUcconManuy. B3aumoaencreue oCHOBaHUM ¢ cossiMu. Mcnonb3oBanue
TaOMHUIBI  PAaCTBOPUMOCTH I XapaKTEPUCTUKH XMMHYECKUX CBOMCTB OCHOBaHUH.
B3anmoneiicTBre 1meno4Yen ¢ OKCUIaMU HEMETAJIOB.

Conu, uxX AWCCOLMAIMS W CBOWCTBA B CBETE€ TEOPUHU DJIEKTPOJUTUYECKOU JTUCCOIUAIIUU.
BzaumopeiicTBue coneli ¢ MeTamiaMu, 0COOEHHOCTH ATHX peakiuii. B3aumoseiictBue coneii ¢
conssmu. Vcmonp3oBaHue TaOMUIIBI PACTBOPUMOCTH JIJISi  XApAKTEPUCTHKUA XHUMHUYECKUX
CBOWCTB COJIEM.

O06o01enue cBeleHni 00 OKCHIax, X KiIacCU(UKAIINN CBOMCTBAX.

I'enernueckue psapl MeTalla M HemeTauia. ['eHeThdeckas CBfA3b MEXAY Kilaccamu
HEOPraHUYECKUX BEIIECTB

OKHUCIHUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. OrnpeneneHne CTeNeHed OKHUCIEHUs s
AJIEMEHTOB, OOpa3yIOIIUX BEIIeCTBAa pa3HBIX KIJaccoB. Peakuuu wWOHHOro oOMeHa U
OKHCIIUTEIbHO-BOCCTAHOBUTENbHBIE peakiuuu. (CocTaBleHHE YpPAaBHEHUM OKUCIUTENBHO-
BOCCTAaHOBUTEIBHBIX PEAKIIMA METOJIOM JIEKTPOHHOTO OaiaHca.

CBoiicTBa MPOCTBIX BEHIECTB - METANIOB M HEMETAJUIOB, KHCIOT M COJIEH B CBETE
OKHCJIMUTETbHO-BOCCTAHOBUTEIBHBIX PEAKIIHIM.

JemoHcTpaimu. McnipiTane BEmECTB H MX  PacTBOPOB  HA  BJIEKTPOIPOBOIHOCTb.
3aBUCUMOCTh 3JIEKTPONPOBOJHOCTA YKCYCHOW KHUCJIOTHI OT KOHIIEHTpauuu. JIBuxeHue
OKpAILICHHBIX MOHOB B JJIEKTPUYECKOM I10Jie. B3aumMoaencTBHE LMHKA C CEpOM, COJSHOU
kuciotort, xmopumom wmeau (I). Topenme wmarHus. B3aumopeiicTBue XJIOpHOW U
CEpPOBOJAOPOIHOM BOJIBI.

JlaGopatopHsbie onbIThl. 18. B3anmoseiicTBre pacTBOPOB XJIOPUIA HATPHUS M HUTpaTa cepedpa.
19. TlonydyeHue HEPACTBOPUMOIO THAPOKCHIA W B3aUMOJECUCTBHE €ro C KHUCIOTaMH.
20.B3aumopeiictBue KUCIOT ¢ OCHOBaHUAMH. 21. BzamMmoneiicTBHE KHCIOT € OKCHUIAMU
MeTauioB. 22. BzaumonelcTBHe KHCIOT ¢ MeTamuiamu. 23. B3aumoaeiucTBue KHCIOT C
coimaMu. 24. BszaumopeiicTBue mieioueil ¢ kuciaoTamMu. 25. BzaumopeiicTBue Iieioueil ¢




OKCcHJaMU HeMeTasuioB. 26. Bzaumopeiicteue menoueit ¢ cosimu. 27. [lonyuenne u cBoiicTBa
HEPACTBOPUMBIX OCHOBaHMU. 28. B3amMmonelcTBHE OCHOBHBIX OKCHIOB C KHUCJIOTamH. 29.
B3anMozeiicTBie OCHOBHBIX OKCUIOB ¢ Bomod. 30. B3anMonelcTBrEe KUCIOTHBIX OKCHUIOB C
menouamMd. 31. B3anMogeicTBre KUCIOTHBIX OKCUIOB ¢ BOaOH. 32. B3anMopaeicTBue coleii ¢
kucioraMu. 33. BzaumopnelictBue coiied ¢ menodyamMu. 34. BzaumMoaeiicTBue cosieil ¢ COISIMU.
35. BzaumoeiicTBre pacTBOPOB COJICH C METAJIIAMH.

Kontpoabnas padoraNed

Tema 7. lIpakTukyMm 2. CBOMCTBa PACTBOPOB 3JIEKTPOJIHUTOB. (2 4ac)

ITpakTuueckas padota Ne 4. CBolicTBa KUCJIOT, OCHOBaHUH, OKCHIOB M COJICH

[Tpaktuyeckas padora Ne 5.Perienune skcriepuMeHTaIbHBIX 3a/1a4.

Pe3epB - 2 yaca ( BO3MOXHOE HCIIOJIb30BAHHUE - TIPOCKTHAS ACATSIBHOCTD).

TemaTuueckoe IJIAHUPOBAHME 110 XUMHH, 8 kiaacc.
(2 yaca B Heaemo, Bcero 70 yacos) YMK O.C. I'aOpuensina.

Ne HanmenoBanue Temsl Bcero N3 Hux
n/m 4acoB [TpakTrueckue paboOThI KoHTtponbnsle | ypo
paloThI KU
1. BBenenue 4 4
2. Tema 1. 9 | K.p. Nel 8
ATOMBI XUMHUYECKUX
AJIEMEHTOB
3. Tema 2. 6 6
[IpocTsle BemecTBa
4. Tema 3. 14 K.p. Ne2 13
CoenuHenns
XUMHYECKHUX
AJIEMEHTOB
5. Tema 4. 12 K.p. Ne3 11
H3menenus,
IIPOUCXOSALINE C
BELIECTBAMH.
6. Tema 5. 3 Nel. [IpaBuiia TEXHUKHU




[TpakTukym 1. 0e3omacHOCTH TIpu  paboTe B
[Ipocreiimne onepaunu ¢ XUMHUYECKOM KaOuHeTe.
BCIICCTBOM [Tpuémbr oOpareHus Cc
1a00paTOpHBIM 000pyIOBaHUEM
u HarpeBaTeJIbHbIMU
npubopamu.
No 2. ITpu3zHaku XUMHUYECKHUX
peaKuuid.
No 3. ITpuroroBiieHue pactBopa
caxapa ¢ 3alaHHOM MacCOBOM
JI0JIEW PACTBOPEHHOTO
BELIECTBA.

7. Tema 6. 18 17
PactBopenue. K.p. Ne4
PactBopsl. CBolicTBa
pacTBOpoOB
3JIEKTPOJIUTOB.

8. Tema 7. 2 Ned. CBoiicTBa KUCIIOT,

[IpakTukym 2. OCHOBaHUH, OKCHIOB M COJICH
CBoiicTBa pacTBOpPOB No5. Pemenne
3JIEKTPOJIUTOB. SKCIEPUMEHTAJIbHBIX 3a/a4.
Pe3eps 2 2
Hroro: 70 5 4 61
KaJIEH)IapHO'TeMaTH‘IeCKOC IJIAHUPOBAHHUE IO XUMHUH 8 KJ1acc
Bcero 70 yacoB (2 yaca B HeJeJII0)
YueOHuk s 8 kiaacca noa penakuueii O.C.I'abpuensina
Ne i/t | Ha3Banue TeMsl Kon-Bo Hata IIpumeuanus
4acoB TIaH ¢baxT
Breaenue 4

1 BBonnbeii uHcTpykTaxk mno Tb IIpenmer 1
XHUMHH. MGTO,Z[LI IIO3HaHUA XUMHU.
Bemectsa

2 Kpatkue cBenenus no ucropuu xumuu. Poinb 1
OTCUYCCTBCHHBIX YUYCHBIX B CTaHOBJICHUN
XHUMHH. HpeBpaH.IeHI/ISI BCIIICCTB. Ponp xumuu
B )KHW3HU YCJIOBCKA.

3 ITepuoauueckas CHUCTEMA XUMHYECKUX 1
3JICMCHTOB

4 Xumuueckue — QopMynsl.  ATOMHBIE | 1
MOJIEKYJIIPHBIE MACCHI.

Tema 1. ATOMBI XHMHYECKHX 2JIEMEHTOB 9

5 OcCHOBHEBIE CBCACHHUA O CTPOCHUHU AaTOMOB. 1
CocTaB aTOMHBIX AAC€p: IPOTOHKI, HeﬁTpOHBI.

6 W3MeHeHne ducia TPOTOHOB B syjIpe- 1
06pa30BaH1/Ie HOBBIX XUMHUYECCKHUX JJICMCHTOB.
HNsmenenue qucjia HeﬁTpOHOB B AApe-
o0pa3oBaHNEe U30TOIOB




7 CtpoeHHE JJIEKTPOHHBIX O00OJIOUYECK aTOMOB 1
AJICMEHTOB MaJIbIX IIEPHO/IOB.

8 W3MmeHeHne uymcna 3JIEKTPOHOB Ha BHEIIHEM 1
JJIEKTPOHHOM ypoBHe. MOHHas XuMudeckas
CBSI3b

9 OOpasoBaHre MOJICKYJI TIPOCTBIX BEIIECTB. 1
KoBajieHTHas HemosipHAst XUMUYECKasl CBS3b

10 KoBasteHTHaS MTOJISIpHAS XUMUIECKas CBSI3b 1

11 MeTtaimaeckas CBA3b 1

12 [ToBTOpEHME U KOPPEKIHUS 1

13 KonTpoasnas padora Nel 1
Tema 2. [IpocTblie BenecTBa 6

14 IIpocTrie BemecTBa - METaJLTBI 1

15 [IpocTrle BemecTBa - HEMETAJUTHI 1

16 KonuuectBo BemecTBa 1

17 ModsipHbIi 06BEM Ta30B 1

18-19 | Pemenue 3amau ¢ KMCIIOJIB30BAHMEM IOHSTHI 2
«KOJIMYECTBO BEIIECTBAY, «MONSIpHAS
Maccay, «MOJISIPHBIN o0beM
ra3oBy, «IIOCTOsIHHAs ABOTaapo
Tema 3. CoenuHenus XHMHYECKUX 14
3J1EMEHTOBY.

20 CreneHb OKUCIICHUS 1

21-23 | bunapHble ~ COEIMHEHHS  METaJUIOB u 3
HEMETAIJIOB.

24 OcHoBaHUs 1

25 Kucnotsr 1

63 Coun 1

27-28 | Kpucrannmgeckne pereTka 2

29 UricThle BEemecTBa U CMECH 1

30 MaccoBas u 00bEMHAS JOMH KOMIIOHEHTOB 1
cMecH (pacTBopa)

31-32 | Pemrenue 3amay ¢ UCIOJIB30BAHUEM ITOHATHS 2
OIS

33 KonTtposbHas padora Ne2 1
Tema 4. U3MeHeHNsl, TPOUCXOSIIIUE C 12
BelleCTBAMH

34 ®dusnyeckue SBICHUS B XUMUHU 1

35 XVAMUYECKHE PEaKIIHH. 1

36 XuMHUYeCcKHe ypaBHEHUSI 1

37 Pacuersl 10 XMMUYECKUM YPaBHEHUSIM 1

38 Peakumu paznosxeHus 1

39 Peakunu coequueHus 1

40 Peakuuu 3amerenus 1

41-42 | Peakunu oOmeHa 2

43 Tunel XUMUYECKUX peaklUi Ha IpUMeEpe 1
CBOWCTB BOJIBI

44 IToaroroBka K KOHTPOJILHOM paboTe 1

45 KonTpoabHas padora Ne3 1
Tema 5. Ilpaktuxym 1. [Ipocreiimme 3
OMepPAINH ¢ BEUIECTBOM.

46 ITpakruueckas paora Nel IIpasuia 1

TEeXHUKU 0€30MaCHOCTH IpU paboTe B
XuMHI4IeckoM kabuuete. [Tpuémsr
oOparieHus ¢ 1abopaTOPHBIM
000pyI0BaHNEM U HarpeBaTEILHBIMHU
npubopamu.




47 Ipakruueckass paGora Ne2 [lpusHaku 1
XUMUYECKUX PEAKLUN.

48 IpakTHyeckas paGora Ne3 1
[IpuroroBnenme pacrBopa caxapa ¢
3aIaHHON MAacCOBOM JT0JIEW pacTBOPEHHOTO

BEILIECTBA.
Tema 6. PactBopenne. PacTBopsbl. 18
CaoiicTBa pacTBOPOB JIEKTPOJIMTOB.

49 PacTBopenue. PacTBOprUMOCTh BEIIECTB B BOJIE

50 ONIEKTPOIUTHIECKAS TUCCOITHATIHS

51-52 | OcHoBHbIE MIOJIOYKEHHS TEOPUHU 2
AIIEKTPOIIMTHYECKON TUCCOIUAIIH

53-54 | MouHsle ypaBHEHUs 2

55 Kucnotel, nx ximaccuukais ¥ XUMHIECKHEC 1
CBOMCTBa

56 OcHoBaHus, X Kiaccu(UKalys U CBOMCTBa 1

57 Oxcunpl. VX ximaccudukamms u CBOWCTBA 1

58-59 | Comn, wux xKnaccupukanusi U XUMHUUYECKHUE 2
CBONCTBA

60-61 | I'eneTnueckass CBS3p  MEXIy  KIACCAMH 2
BEILECTB

62-63 | OBP. Pemenue ypaBHEeHHH. 2

65 [ToaroroBka K KOHTPOJIBHOH paboTte 1

66 Kontpossnas padora Ned 1
Tema 7. IlpakTikym 2.CBolicTBa pacTBOpOB 2
3J1eKTPOJIHTOB.

67 I[IpakTHyeckas padora Ned4 «CBoiicTBa 1
KHCJIOT, OKCHIOB, OCHOBAHUM U COJICID)

68 IIpakTuyeckas padora Ne5 «Permenne 1
OKCIIEPUMEHTATBHBIX 33/1aW».

69-70 | Pe3epn 2

Ilnanupyembie pe3yJbTaThl OCBOCHUSA Y4eOHOI0 NpeaMera 1o TeMam

9 knacc
Beenenue. O0masi XapakTepucTUKa XMMHUYECKHX 3JIEMEHTOB U XMMHUYECKHX peaKIuid.
IMepuoauveckuii 3akon u Ilepuoamueckass cucrema xumuyeckux 3Jjemenros /. H.
MenpenaeeBa (10 u)
[IpenmeTHbIE pe3yIbTATHI
Ydenuk 9 ki1acca HAyYuTCH:
® IICIIOJIB30BaTh MPHU XapaKTEPUCTUKE IPEBPALLCHUN BEUIECTB IIOHATHUS: «XUMHYECKaAs
peaKIusy», «peaklui COSTUHEHUS», «PEaKIINU PA3JI0KEHUS», «PEaKIIUu 00MEHay, «PeaKIuu
3aMEILEHU», «PEAKLIIMN HEUTPAIU3ALUNY, «OK30TEPMUUYECKUE PEAKIIUNY, «IHIOTEPMUUECKUE
peakiuuny, «oOpaTUMBbIE  pPEaKIUW», «HEOOpaTHMbIE  pEaKIHN»,  «OKUCIUTEIHHO-
BOCCTAHOBUTEJIHBIE PEAKIUU», «TOMOICHHBIE PEaKUUW», «TETEPOTCHHBIE pPEaKLUN»,
«KaTATUTUYECKUE  PEAKIUN», «HEKATAIUTUYECKHE  PEeaKIuu», «TeTuioBod 3 dexT
XAMHYECKON PEAKIUN», KCKOPOCTh XUMUUYECKON PEAKLIMNY, «KATAIU3ATOP»;
® XapaKTepU30BaTh XHUMHUYECKHE DIEMEHThl |1—3-TO TEpUOAOB MO HX TMOJOKEHUIO B
[Tepuoanueckoit cucreme xumudeckux annemeHToB . M. MenpaeneeBa: XMMHUUYECKUN 3HAK,
MOPSAAKOBBIN HOMEDP, IEPUO, TPYIIA, MOArPYIIIA, OTHOCUTEIbHAS aTOMHAas Macca, CTPOEHUE
atoma (3apsm sipa, YMUCIO TPOTOHOB M HEHUTPOHOB B sjpe, OOIIee YHCIO DIIEKTPOHOB,
pacmpesieieHue JJIEKTPOHOB IO JIIEKTPOHHBIM CIIOSIM, TIPOCTOE BEHIECTBO, (opmyra,
Ha3BaHWE M THI BBICHIETO OKCHJIa M THAPOKCHJA, JIETYYETO BOJOPOIHOTO COSAMHEHUS (s
HEMETAIIJIOB));




® XapaKTepu30BaTh OOLIMEe XMMUYECKHE CBOWCTBA aM(OTEPHBIX OKCHIOB M THIPOKCHIOB;
NPUBOJIUTH MPUMEPHl peaKlui, MOATBEPKIAIOIIUX XHUMHUYECKHE CBOMCTBA amMQpOTEPHBIX
OKCHJI0OB U THUJIPOKCH/IOB;

® [aBaTh XAPAKTEPUCTUKY XMMHUYECKUX PEAKLUN 10 YUCILYy U COCTAaBY UCXOJIHBIX BELIECTB U
MPOJYKTOB peakluu; TerioBoMy 3¢ (HeKTy; HallpaBICHUIO TPOTEKAaHUs PEeaKlUU; U3MEHEHUIO
CTEIICHEH OKHCICHUS 9JICMCHTOB, arpe€raTHoOMy COCTOSHHIO HMCXOIHBIX BCHICCTB; YYaCTHUIO
KaTajan3aTopa;

© 00BSCHATH U MPUBOAUTH IPUMEPHI BIUSHUSI HEKOTOPHIX (haKTOPOB (IIPUPOIa pearupyomux
BCIICCTB, KOHHICHTpalUA BCUICCTB, AABJICHUC, TEMIICpaTypa, KaTajlu3aTop, IMOBCPXHOCTbH
CONPUKOCHOBEHHMSI pEarupyromux BeIeCTB) Ha CKOPOCTh XMMHUECKUX PEaKIIUi;

e Ha0MI0aTh U ONKUCHIBATH YpPaBHEHUSA peaKUUd MeXAy BelIeCTBAMH C TOMOIIbIO
€CTECTBEHHOI'0 (PYCCKOT'0 MJIM POJHOTIO0) SI3bIKA U SI3bIKa XUMUHU;

¢ [IPOBOAUTL OIIBITHI, MOATBCPKAAIOIMIUC XHUMHUYCCKHUC CBOMCTBA aM(i)OTepHBIX OKCHIOB H
THJIPOKCUIIOB; 3aBUCHUMOCTh CKOPOCTH XHMHYECKOW pPEaKIHUU OT pa3IuyHbIX (HaKTOpPOB
(mpupofa pearupyroIlMX BEIIEeCTB, KOHIIEHTpAlUsi BEILIECTB, JaBJIEHUE, TeMIepaTypa,
KaTaJIu3aTop, IOBEPXHOCTh COPUKOCHOBEHUS PEarpyIOIINX BEIIECTB).

Y4yenuk 9 ki1acca moJly4uT BO3MOKHOCTh HAYUYMTHCS:

® OIIPEIENSATh Lelb YUeOHOM JNeSTeNbHOCTH C TIOMOIIBIO YUUTENS U CAMOCTOSTENbHO, HCKATh
CPEJICTBA €€ OCYILIECTBJICHUs, padoTasl MO IJIaHYy, CBEPSITh CBOU JAECUCTBUS C LENbIO U NPU
HEO0OXOIUMOCTH UCIPABIISATH OLIUOKHU C MOMOIIBIO YUYUTENS U CAMOCTOSITENbHO;

® COCTaBIIAATh AaHHOTALIMIO TEKCTA;

eco3aBaTh MOJENM C BBIICTICHUEM CYIIECTBEHHBIX XapaKTepUCTHK 0OBeKTa U
NPECTAaBICHUEM HX B IIPOCTPAHCTBEHHO-TPa(hUUECcKO MM 3HAKOBO-CUMBOJINYECKOH Popme;
® OTIpe/ICIISITh BUBI KIacCU(UKAINH (€CTECTBEHHYIO H HCKYCCTBEHHYIO);

® OCYLIECTBJIATh MPSIMOE JEIYKTUBHOE JOKa3aTelIbCTBO - TIPaMOTHO oOpamarbes ¢
BEIIIECTBAMHU B IMOBCEIHEBHOMN KHU3HMU;

® 0CO3HaBaTh HEOOXOUMOCTH COOIIOICHUS MTPABUII KOJIOTUYECKH OE30MMaCHOTO MOBEACHUS B
OKpYKarolllel MPUPOJHOI cpeie;

®[IOHUMAaTh CMBICT U HEOOXOAMMOCTh COONIOJCHUS MPEANUCAHUMN, MpeIaraeMbix B
MHCTPYKILUSAX 110 UCTOIb30BAHUIO JIEKAPCTB, CPEACTB OBITOBOM XUMUU U JIp.;

® IICITOJIB30BAaTh HpI/I06peTéHHI)I€ KIIIOUYEBBIC KOMIICTCHTHOCTHU npu BBITIOJIHCHU N
UCCIIEIOBATEIbCKUX MPOEKTOB 0 M3YyYEHHIO CBOMCTB, CIOCOOOB TOJY4YEHUS H
pacro3HaBaHUs BEILIECTB;

® pa3BHUBATb KOMMYHUKATHBHYIO KOMIICTCHTHOCTbD, HCIIOJIB3YsA  CPCACTBa YCTHOﬁ n
NUCbMEHHOW KOMMYHUKAllMM MpU paboTe C TEeKCTaMu Yy4yeOHHMKAa M JIOTOJHUTEIIbHON
JUTEPATypO, CIPaBOYHBIMH TAOIUIIAMHU, TIPOSIBIISISL OOCYKIEHUH PE3YyIbTaTOB BBIITOJIHEHHOM
paboThI;

® 00BEKTUBHO OLIEHUBATh MH(OPMAIMIO O BELIECTBAX M XUMHUECKUX MPOLECCaX, KPUTHUECKU
OTHOCUTBCSI K TICEBIOHAay4yHOM HHQOpMaIK, HEeJOOPOCOBECTHOM peKiIaMe, Kacarolleics
XUMUYECKHUX MOHATHUH.

Tema 1. Metamuibl (14 4)

[TpenmeTHBIE pE3yabTATHI

Y4yenuk 9 ki1acca HAyYMTCA:

® ICITIOJIB30BATh IIPU XApPaKTECPHUCTHUKE MCETAJIJIIOB U HUX COG)II/IHCHI/Iﬁ IIOHATHUA. «MCTAJLIIBI»,
«pAl aKTUBHOCTU METAIOBY, «IIEJIOYHbIE METAJUIbI», «UIEJI0YHO3EMEIbHbIE METAILIbI,
HCIIOJIB30BAaTh HUX IMPU XAPAKTECPHUCTHUKE METAIIOB; AaBaTb XapPaKTCPUCTUKY XHMHUUCCKHX
AIIEMEHTOB-METAJIOB (IEOYHBIX METAJNIOB, MAarHUs, KalbllUs, aFOMUHUS, JKeJe3a) M0 UX
nonoxkeHuto B Ilepuonnueckoil cucreme xumuueckux sneMeHToB . WM. Menaeneesa
(XMMHUYECKUI 3HAaK, TMOPAJKOBBIH HOMEp, MEpUOJ, TpYIIa, MOATPYINa, OTHOCHTEIbHAs
aTOMHas Macca, CTpOoeHHe aToMa (3apsij sSApa, YUciIo MPOTOHOB U HEHTPOHOB B sipe, odiiee
YHUCJIO0 AJIEKTPOHOB, PpACHpPENEICHUE DIIEKTPOHOB IO DJIEKTPOHHBIM CJIOSIM), IPOCTOE
BEIECTBO, (OpMYyJia, HA3BAHKME W THUIT BHICIIIETO OKCU/IA U THIPOKCUIA);

® Ha3bIBaTh COCAMHCHUA METAJIJIOB B COCTABJIATH UX (1)OpMy.TIBI 110 Ha3BaHHIO,

® XapaKTepu30BaTh CTpOeHHE, oOue (u3nueckue M XHUMHUYECKHE CBOWCTBAa IPOCTHIX
BELIECTB-METAIJIOB;



® O0BSICHATD 3aBUCUMOCTh CBOWCTB (MJIM TMPEACKa3bIBaTh CBOMCTBA) XMMUYECKHX JIEMEHTOB-
METAJIJIOB (pamnyc, METAJJINYECKHE CBOICTBa JJIEMEHTOB, OKHCJIUTENNBHO-
BOCCTAHOBUTEIIbHBIE CBOMCTBAa 3JIEMEHTOB) M 00pa3yeMbIX WUMH COCJUHEHUH (KUCIOTHO-
OCHOBHBIC CBOMCTBA BBICIIMX OKCHJIOB M T'MJIPOKCHIOB, OKHACIMTEIbHO-BOCCTAHOBHUTEIbHBIC
cBoiicTBa) OT mnosoxxkeHuss B llepuonnueckoil cucreme xumuueckux saemenros JI. U.
MeHnpeneena;
® ONMCHIBATh OOIME XMMUYECKHE CBOMCTBA METANIOB C MIOMOLIbIO €CTECTBEHHOI'O (PYCCKOTO
WJIHM POJIHOTO) S3bIKA U S3bIKA XUMMUH;
® COCTaBJIATH MOJIEKYJIIPHBIE YPABHEHMSI PEAKIIMM, XapaKTEPU3YIOLUIMX XUMUYECKUE CBOMCTBA
METAJJIOB M UX COCOUHECHMM, a TAaKKE DJIEKTPOHHBIC YPaBHEHMS IIPOLIECCOB OKHCIICHUS-
BOCCTAHOBJICHUS],
® ypaBHEHHUSI DJIEKTPOJUTHUUYECKON IUCCOLMALMU; MOJIEKYJISIPHBIE, TOJHBIE M COKpAICHHbIE
VOHHBIE YPABHEHMSI PEAKLIUN C Y4aCTHEM JIEKTPOJIUTOB;
® YCTAHABJINBATH NPUYMHHO-CICICTBCHHBIE CBA3HM MEXIY CTPOCHHMEM aTOMa, XMMHYECKON
CBSI3bI0, THUIIOM KPHCTAJIMYECKOM PEIIeTKH METa/NIOB M HX COCAMHEHWH, UX OOLIMMH
(U3NUECKUMU ¥ XMMUYECKHMHU CBOWCTBAMH;
® OIIMCBIBATh XMMHYECKHE CBOMCTBA IIEIOYHBIX U IIEIOYHO3EMEIbHBIX METAJUIOB, a TaKXKe
QIIOMUHUS U %Kelle3a U UX COSAMHEHUM C IOMOIIbI0 €CTECTBEHHOIO (PYCCKOTO MM POAHOTO)
A3bIKa U A3bIKA XUMUH;
® BBINIOJIHATh, HAONIOJAaTh M ONUCHIBATH XUMHYECKHI HKCIEPUMEHT IO pacro3HaBaHUIO
BaXHEHIINX KATUOHOB METAJUIOB, THIPOKCH]I-UOHOB;
® DKCIIEPUMEHTAJIBHO HCCIIEI0BaTh CBOMCTBA METANIOB M HUX COCIUHEHWM, pelaTh
AKCIIEPUMEHTAJIbHBIE 3a]]aul 110 TeMe «MeTabl»;
® OIIMCBIBATH XMMUUECKUN SKCIIEPUMEHT C IOMOIIbIO €CTECTBEHHOTO (PYCCKOT0 MJIM POAHOIO)
A3bIKA U A3bIKA XMMUH;
® [IPOBOJIUTH PAcUeThl 10 XUMHUECKUM (POpMysiaM U ypaBHEHHUSM peakluil, IPOTEKaroIuX C
Y4aCTHEM METAJUIOB U UX COCIUHEHUN.
Y4enuk 9 ki1acca moJy4uT BO3MOKHOCTH HAYYUTHCH :
e paboTaTh MO COCTABJICHHOMY IUIaHY, UCIIOJIb3Ysl HApsAy C OCHOBHBIMU U JIOTIOJHUTEIIbHBIE
cpencTBa (CIpaBOYHYIO JUTEPATYpPY, CiloXkHbIe mpubopsl, cpeacrBa MKT); ¢ momoribio
yuuTens oTOMpaTh A PELIeHUs Y4eOHBIX 3ajlad HeoOXOAMMBIE CIOBAapH, SHIMKIONEIUH,
CIPABOYHUKH, SJIEKTPOHHBIE TUCKU;
® CONOCTABIATh M OTOMpaTh HHGOPMAIMIO, MOJYYEHHYIO M3 pPAa3IMYHBIX HCTOYHUKOB
(cmoBapu, SHIIMKIJIONEINH, CIPAaBOYHUKH, 3JIEKTPOHHBIE AUCKH, ceTh HTEepHEeT);
® [IpE/ICTABIATh MHPOPMAIMIO B BUAE TaOJHUI], CXEM, OMIOPHOIO KOHCIEKTa, B TOM YHCIIE C
npuMmeHenneM cpeacts UKT;
© 0OpPMIISITH CBOM MBICIM B YCTHOH M NHCBMEHHOM PEYM C Yy4E€TOM CBOMX YUEOHBIX U
JKU3HEHHBIX PEYEBBIX CUTYaIM, B TOM 4yucie ¢ npumeHenneM cpeacts KT,
© COCTaBJISATh PELIEH3UIO HA TEKCT;
® OCYILECTBIIATH J10KA3aTEIBCTBO OT IPOTUBHOTO.

Tema 2. [Ipakrukym 1. CBoiicTBa MeTa/10B U uX coenuHenuii (1 v) .
[TpenMeTHBIE PE3yabTATHI
Y4enuk 9 ki1acca HayYuTCH:
eoOpamarbcs ¢ JabopaTOpHbIM O0OpPYJOBAaHMEM U HarpeBaTelbHBIMH TNPUOOpPaMU B
COOTBETCTBUU C MPaBUJIAMU TEXHUKH 0€30MaCHOCTH;
® Ha0JII0/1aTh 3a CBOWCTBAMU METAJJIOB M MX COEIMHEHUN U SBIECHUSMH, MPOUCXOASIIUMHU C
HUMU;
® OIIMCHIBATh XUMHUUECKHI SKCIIEPUMEHT C TOMOIIBIO0 €CTECTBEHHOTO (PYCCKOTO WIIM POAHOIO)
A3bIKA U A3BbIKA XMMUH;
® JIeJ1aTh BBIBOJIBI 110 pe3yJIbTaTaM IIPOBEIEHHOIO dKCIIEPUMEHTA.
Ydyenuk 9 ki1acca moJy4uT BO3MOKHOCTh HAYYUTHCS:
® OIIPENEeNSITh, UCXOS U3 yUeOHOU 3a/1auk, HeOOXOIMMOCTh UCIIOJIb30BaHMSI HAOIIOACHUS UITH
IKCIEPUMEHTA.
Tema 3. Hemeranabl (25 4)
ITpenMeTHBIE PE3yaBTATHI



Y4yenuk 9 kiacca HAyUUTCH:

® [ICII0JIB30BaTh IPU XapaKTEPUCTUKE METAIOB U MX COCAMHEHUN TMOHATHUS: «HEMETAIIb»,
«TaJIOTE€HbI», «AJUIOTPOIMHbIE BUAOU3IMEHEHUS», KECTKOCTh BOJBD», «BPEMEHHAs JKECTKOCTb
BOJIbI», «IIOCTOSIHHAS KECTKOCTh BOJBD», «O0IIast 3KECTKOCTh BOJBI;

® [aBaTh XapaKTEPUCTHKY XHUMHYECKHX JJIEMEHTOB-HEMETAJUIOB (BOJOPOJa, TaJOreHOoB,
KHCTIOpOJia, cepbl, a3zora, ¢ocdopa, yriepoaa, KpPeMHHs) IO UX IMOJOKCHHIO B
[Tepuonnueckoii cucreme xumuveckux anemeHToB J[. M. MennaeneeBa (XUMHUYECKUN 3HAK,
MOPSIAKOBBIM HOMED, IEPHUO/I, TPYIIA, MOATPYIIa, OTHOCUTEIbHAS aTOMHAs Macca, CTPOCHHUE
aToMa (3apsAn fAapa, YMCIO MPOTOHOB W HEUTPOHOB B siApe, OOIIee YHCIO AIIEKTPOHOB,
pacmpesesieHue JJICKTPOHOB IO AJICKTPOHHBIM CIIOSIM), TPOCTOE BEMIECTBO, (hopmya,
Ha3BaHME W THUM BBICHIETO OKCHIAa M THAPOKCUAA, (opMylna U XapakTep JeTy4ero
BOJIOPOJTHOTO COEIMHEHN);

® Ha3bIBATh COCUHEHUS HEMETANIOB M COCTABIISITh UX (POPMYJIBI [T0 HA3BAHUIO;

® XapaKTepU30BaTh CTPOCHHE, OO0mme (U3NYECKHe W XHUMHUYECKHE CBOWCTBA TPOCTHIX
BElIeCTB-HEMETAILIOB;

© 00BSCHATH 3aBUCUMOCTH CBOMCTB (MJIM IMPEICKa3bIBaTh CBOMCTBA) XUMUUYECKUX SJIE€MEHTOB-
HEMETAUIOB  (paauyc, HEMeTaUIMYeCKWe  CBOWCTBA  DJIEMEHTOB,  OKHCIHUTEIbHO-
BOCCTAHOBUTEJIbHBIE CBOMCTBA 3JIEMEHTOB) M 00pa3yeMblX HMHU COEAMHEHHUH (KHUCIIOTHO-
OCHOBHBIE CBOMCTBA BBICIIUX OKCHJIOB U THAPOKCHUIOB, JIETYYMX BOJOPOJHBIX COCAMHEHMIA,
OKHCITUTEIHbHO-BOCCTAHOBUTEIILHBIE CBOMCTBA) OT mosiokeHus B [lepuoamdeckoit cucreme
xumudecknux snemeHToB /. . MeHneneena;

® ONIUCHIBATh OOIME XMMUYECKHE CBOMCTBA HEMETANIOB C TOMOIIBI €CTECTBEHHOTO
(pPyCCKOTO MU POJHOTO) SI3bIKA U SI3bIKA XUMHH;

® COCTaBIISITh MOJICKYJISIPHBIC YPABHEHUS PEAKIIHMM, XapaKTepU3yIOIMNUX XUMUYECKHE CBOMCTBA
HEMETAJUIOB U UX COEIUHEHHH, a TakKe AJIEKTPOHHBbIC YpaBHEHHUS IMPOLIECCOB OKHCIICHUS-
BOCCTAHOBJICHUS;

® YPaBHEHUS DJICKTPOJIUTHUYECCKON TUCCOIMAIINU; MOJEKYJISIPHBIC, MOJHBIE U COKpAIEHHBIE
WMOHHbBIE YPAaBHEHHS PEaKLUN C y4aCTUEM HJIEKTPOJIUTOB;

® YCTaHABIIMBATh MPUYMHHO-CIICJICTBEHHBIE CBA3M MEXKIY CTPOCHHEM aToMa, XUMHYECKOH
CBSI3bI0, THIIOM KPHUCTATMYECKON pEIIETKH HEMETAUIOB W UX COCAMHEHHH, MX OOIIMMH
bU3NYECKUMU U XUMUYECKUMH CBOWCTBAMU;

® OIIMCHIBATh XMMHYECKHME CBOWCTBA BOJOpPOJAA, TaIOT€HOB, KHUCIOpOAa, CEphl, a30Ta,
docdopa, rpadurta, aiMaza, KpeMHUS U HUX COCIUHEHHM C TOMOIIBIO €CTECTBEHHOTO
(pycCcKOTo WM POJIHOTO) S3bIKA U S3bIKA XUMHH,

® OIIUCBIBATH CIOCOOBI YCTPAHEHMS JKECTKOCTH BOJBI U BBITIONHSATH COOTBETCTBYIOIIHI UM
XUMUYECKHUHN SKCTIEPUMEHT;

® BBITOJTHSATH, HAOIIOAATh U OMUCHIBATH XMMHUYECKUHN IKCIIEPUMEHT 10 PAco3HABAHUIO HOHOB
BOJIOpOJIa U aMMOHUS, Cylb(dar-, kapOoHaT-, CWIHMKaT-, pocdart-, XJI0pua-, OpOMUI-, HOAUI-
HMOHOB;

® 5KCIEPUMEHTAIBHO HCCIEAOBATh CBOMCTBA METAJJIOB M HMX COEIMHEHWH, peniaTh
AKCIIEpUMEHTAJIbHBIE 3a71aun 110 TeMe «HemeTamby,

® OIHMCHIBATh XUMUUYECKHUM SKCIIEPUMEHT C TOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO MU POJTHOTO)
S3BIKA U SI3bIKA XUMUH;

® [IPOBOJIUTH PACUETHI M0 XUMUYECKUM (POpMyJaM U YPaBHEHUSM PEAKIUH, MPOTEKAIOIINX C
y4acCTUEM HEMETAIJIOB U UX COEUHEHHUIA.

Y4yennk 9 ki1acca noJsy4uT BO3MOKHOCTh HAYUMTHCS

® OpPraHU30BbIBaTh y4eOHOE B3aUMOACHCTBHE B TPYMIE (paclpeaensiTh POIH, 10TOBAPUBATHCS
JIPYT C IPYTOM | T. [1.);

e MpeIBUJIETh (ITPOTHO3UPOBATH ) MOCEACTBUS KOJUICKTUBHBIX PEIICHUN;

® [IOHUMATh MPUYUHBI CBOETO HEYCIIeXa U HaXOIUTh CITOCOOBI BBIXO/A U3 ATOW CUTYAIUH;

®B JMAJIOTe C YYUTEIEM Y4YUTHhCS BBIpAaOAThIBaTh KPUTEPHH OLICHKH U OMpPEIENSITh CTENEHb
YCHENIHOCTHA BBITIOJIHEHHS CBOCH pabOTHI M pabOTHI BCEX, UCXO/IS N3 UMEIOIIUXCSI KPUTEPHUEB,
COBEPILIEHCTBOBATh KPUTEPHUH OLIEHKHU M MOJb30BaThCS MU B X0J1€ OLIEHKHU U CAMOOLICHKY;

® OTCTAaMBATh CBOIO TOUKY 3PEHUSI, ApIYMEHTUPYSI €€;

® [IOATBEPXKAATh APTYMEHTHI (haKTaMUu;



® KPUTUYHO OTHOCUTHCSI K CBOEMY MHEHMIO;
® CIIyIIaTh JPYTHX, MBITAThCS MPUHUMATH JIPYT'YI0 TOUYKY 3pEHUs, ObITh TOTOBBIM H3MEHUTH
CBOIO TOUKY 3pPEHUS;
® COCTaBJIAATH pedepaT Mo onpeaesieHHon hopme;
® OCYILIECTBIIATh KOCBEHHOE PA3ACIIUTEIbHOE JOKA3aTEIbCTBO.
Tema 4. IIpakTukymMm 2. CBoiicTBa coeuHeHHIT HeMeTaL10B (3 1)
[IpeameTHbIE pE3yIbTATHI
Y4enuk 9 kjiacca HAyYuTCH:
eo0Opamatbcss ¢ J1a0OpaTOpHBIM O0OpPYAOBaHMEM M HArpeBaTeNbHBIMU MpHOOpaMHU B
COOTBETCTBUH C IPAaBUIAMU TEXHUKH 0€3011aCHOCTH;
® HAOJIIOATh 332 CBOWCTBAMH HEMETAJUIOB M UX COCJAMHEHHH U SBICHUSMH, IPOUCXOAALIIMHU C
HUMU;
® OIIMCHIBATH XMMHUECKHUI SKCIIEPUMEHT C TOMOIIbIO €CTECTBEHHOTO (PYCCKOTO UM POJIHOTIO)
S3bIKA U SI3bIKA XUMHH;
® JIeJ1aTh BBIBOJIBI 110 pe3yJIbTaTaM IIPOBEIEHHOI0 SKCIIEPUMEHTA.
Y4yenuk 9 ki1acca moJly4uT BO3MOKHOCTh HAYYUTHCS
® OIIPEIENISATh, UCXO/IS U3 YUeOHOU 3a/1auu, HeOOXOIMMOCTh UCIIOJIb30BAHMS HAOIIOACHUS UITH
IKCIIEPUMEHTA.
Tema 5. O0001mIeHHe 3HAHNH 10 XUMMH 32 KypPC OCHOBHOM mKo.JbI. [loagroroska

K rocyapcrseHHoi nroropoii arrecranuu ('HA) (10 v)
JIM4HOCTHBIE pe3yNbTaThl 00yUYEHHS
Y4enuk 9 ki1acca noJy4uT BO3MOKHOCTh HAYYNUTHCH:
®3HamMb U NOHUMAMb: OCHOBHBIE NCTOPUYECKUE COOBITHS, CBSI3aHHBIE C PA3BUTUEM XUMUU U
oOmiecTBa; JOCTUKEHUS B 00JIACTH XUMUU M KYJIbTYpPHbIE TPAAUIMK (B YaCTHOCTHU, HAYYHbBIC
TpaJuLMK) CBOEH CTpaHbl; OOIIEMHUPOBBIE JOCTUKEHHS B OO0JACTH XUMHH; OCHOBHBIE
OPUHILIMIIBI U TpaBWJIa OTHOIICHHS K TMPHUPOAE; OCHOBBI 370POBOrO0 00pa3za KH3HU U
37I0POBBECOEPETAIONINX TEXHOJIOTHIA;
e [IpaBUJIa MOBEACHUS B UPE3BbIUANHBIX CUTYAIUsAX, CBSI3aHHBIX C BO3/JECHCTBUEM DPA3IUYHBIX
BEIIECTB; OCHOBHbIE IIpaBa W OO0S3aHHOCTH TpakJaHMHA (B TOM 4YHCIE Y4Yalllerocs),
CBSI3aHHBIE C IUYHOCTHBIM, IPO(PECCHOHATIBHBIM U )KM3HEHHBIM CaMOOIPEICICHUEM;
® COIMAJIbHYIO 3HAYUMOCTh U COZIepKaHue NMPoQecchii, CBA3aHHBIX C XUMUEH;
® LCNLIMBIEAMb. YyBCTBO TOPAOCTH 33 POCCUHCKYI0 XMMHMUYECKYI0 HAyKy M YBaXKCHHE K
UCTOPUU €€ pa3BUTHS; YBAKEHHUE U TMPHUHATHE JOCTH)KEHUH XUMHUHM B MHUpE; JHOO00Bb K
MPUPOJIE; YBAKEHUE K OKPYXKAIOIUM (YJalluMCs, YYUTEIsIM, POAUTENSIM U Ap.) — yMETh
CIymiaTh W ChAbIIIaTh MapTHEpa, NMPU3HABAaTh IPaBO KakJOr0 Ha COOCTBEHHOE MHEHHE,
INPUHUMATh PEIIEHUS C YYETOM MO3MIMM BCEX YYaCTHHKOB; YYBCTBO IIPEKPACHOTO M
ACTETUYECKUX UYYBCTB Ha OCHOBE 3HAaKOMCTBAa C MHPOM BEIIECTB M MX IpEBpalleHUi;
CaMOYBa)KE€HHE U 3MOIIMOHAIILHO-TIOJIOKHUTEIBHOE OTHOILIEHHE K cebe;
® npusHaeams: 1IEHHOCTb 370pOBbS (CBOETO W  JPYTruUX JtOJei); HeoOXOAUMOCTh
CaMOBBIPaKEHUS, CAMOpeaIN3alli1, COLIMAIbHOTO MIPU3HAHUS;
® 0co3Haéamy: TOTOBHOCTh (WJIM HErOTOBHOCTh) K CaMOCTOSITENIBHBIM IIOCTYIIKaM H
JIeMCTBUSAM, OTBETCTBEHHOCTh 3a MX PE3YJIbTaThl; TOTOBHOCTh (MM HETOTOBHOCTH) OTKPHITO
BbIpaXaTh U OTCTaUBATh CBOIO MO3UIUIO U KPUTUYHO OTHOCUTHCS K CBOMM IMOCTYIIKaM;
® 11p0A6IAAMb. SKOJIOTUYECKOE CO3HAHUE; T00POKETaTeTbHOCTD, JOBEpUE U BHUMATEIBLHOCTD K
JIO/SIM, TOTOBHOCTb K COTPYJIHUYECTBY U JpYKOe, OKa3aHUIO MOMOIIM TeM, KTO B HEWH
HY)XJaeTcs; 0O0OOIEeHHBIM, yCcTONYMBBIA M W30MpaTeNnbHBIM MO3HABaTeNbHbIN HHTEpEC,
UHUIMATUBY M JI0O03HATENBbHOCTh B  H3YYEHHMM MHpa BEIIECTB U PEaKlui;
LEeJIEYCTPEMIIEHHOCTh U HaCTOMYMBOCTh B JOCTHXKEHUH L€JIel, TOTOBHOCTb K MPEOOJIECHUIO
TpyAHOCTEH; YOEKIECHHOCTh B BO3MOXHOCTH IO3HAHHUS MPHPOJIBI, HEOOXOAUMOCTH
Pa3yMHOI'0 UCIOJIb30BAaHUS JOCTUKEHUM HAyKH U TEXHOJIOTUH JIJIsl pa3BUTHSI OOIECTBA;
®yMemb: YCTAHABIMBATH CBS3b MEXY LENbI0 HU3YYEHHS XUMHH U TeM, JUIsl 4ero OHa
OCYILECTBIISICTCS. (MOTUBAMH); BBIMOJIHATH KOPPUTHUPYIOIIYIO CAMOOLIEHKY, 3aKIH0YAIOIIYIOCS
B KOHTpPOJIE 3a IPOLIECCOM H3Y4YEHHUS XMMUU M BHECEHMH HEOOXOIUMBIX KOPPEKTHBOB,
COOTBETCTBYIOLIMX  JTalaM M crnoco0aM  HM3ydeHHMs Kypca XUMHH;  BBIIOJHATH
PETPOCIIEKTUBHYIO CaMOOILIEHKY, 3aKJIIYalollylocs B OILIEHKEe Ipollecca M pe3ysibrara



U3YYCHHS Kypca XMMHH OCHOBHOHM IIKOJIBI, ITOJBEJACHUH WTOTOB HAa OCHOBE COOTHECEHUS
L[eJIEN U pe3yIbTaToB;

® CTPOWTDH JKU3HEHHBIC M MPO(ECCHOHAIBHBIC IUIAHBI C YYETOM KOHKPETHBIX COIHAJIBLHO-
UCTOPUYECKHUX, IOJUTHYCCKHX W DKOHOMHUYCCKHUX YCIIOBHH; OCO3HABaTh COOCTBCHHBIC
[IEHHOCTH M COOTBETCTBHE UX

® IPUHUMACMBIM B )KM3HH PEIICHUSIM; BECTU JHAJIOT HA OCHOBE PAaBHOIPABHBIX OTHOILICHHUH U
B3aMMHOT'O YBA)KCHUS; BBIJICIIATh HPABCTBCHHBIN ACIIEKT MOBEACHUS M COOTHOCHTH IOCTYITKH
(CBOM U PYTUX JItOJICi) ¥ COOBITUS C IPUHATHIMUA 3THYCCKUMH HOPMaMH; B MPEIEiax CBOUX
BO3MOXKHOCTCH IPOTHUBOJCHCTBOBATh JICHCTBUSAM M BIUSHUSAM, IPEACTABJISIONIMM YIPO3Y
YKU3HU, 3]J0POBBIO M 0€30ITaCHOCTH JINYHOCTHU U OOIIECTRA.

Ilnanupyembie pe3yJibTAaThl OCBOCHUA Kypca XuMHHu 9 Kiiacca
Ydyennk 9 ki1acca HAyYHTCS:
* HCMOJb30BaTh MPU XapaKTEPUCTUKE METAJUIOB U MX COCJAMHEHHUI MOHATUSA: «HEMETAJIbI»,
«TaJIOTE€HBI», «AJUIOTPOIHBIC BUAOU3IMEHEHUS, KECTKOCTh BOJBD», «BPEMEHHAs JKECTKOCTh
BOJIBI», «IIOCTOSIHHAS KECTKOCTh BOJIBI», «O0IIast >KECTKOCTh BOJBI;
* 1aBaTh XapaKTEPUCTUKY XHWMHUYECKHX 3JIEMEHTOB-HEMETAJJIOB (BOJOPOJA, TaJOTCHOB,
KHCTIOpoJia, cepbl, aszora, ¢ocdopa, yriepona, KpeMHHs) IO UX TMOJOKCHUIO B
[lepuonnueckoii cucreme xumudeckux anemeHToB J[. M. MenaeneeBa (XMMHUUYECKHI 3HAK,
MOPSIAKOBBIM HOMEP, IEPHO/I, TPYIIA, MOArPYNIa, OTHOCUTENIbHAs aTOMHAasi Macca, CTPOCHHE
atoma (3apsn sijipa, YMCIO TPOTOHOB M HEUTPOHOB B sijpe, OOIIEe YHUCIO AIEKTPOHOB,
pacmpesieieHue SJIEKTPOHOB IO JJIEKTPOHHBIM CIIOSIM), TPOCTOE BEMIeCTBO, (opmyra,
Ha3BaHWE W THUIl BBICHIETO OKCHJA W THAPOKcHUIa, (opMyla U XapakTep JIETy4ero
BOJIOPOJTHOTO COETUHEHU);
* Ha3bIBaTh COCTMHEHUS] HEMETAJJIOB U COCTABJISITH MX (DOPMYIIBI IO Ha3BAHUIO;
* XapaKTepu30BaTh CTpOCHHE, oO0mHe (U3NUYEeCKHe U XHUMHUYECKHE CBOWCTBA MPOCTHIX
BEIIIECTB-HEMETAIIIOB;
* 00BSCHATH 3aBUCUMOCTH CBOMCTB (MJIH TMPEICKa3bIBaTh CBOMCTBA) XUMUUYECKUX DJIEMEHTOB-
HEMeTauIoB  (paanyc, HEMETAJUIMYECKHE  CBOMCTBA  DJIEMEHTOB,  OKHCIHUTEJIHHO-
BOCCTAaHOBUTEJIbHBIE CBOWCTBA JJIEMEHTOB) M 00pa3yeMblX HWMH COEAMHEHUN (KUCIOTHO-
OCHOBHBI€ CBOMCTBa BBICIIUX OKCHUJIOB M THAPOKCHIOB, JETYYUX BOJOPOJHBIX COCAMHEHUH,
OKHCITUTEIbHO-BOCCTAHOBUTENLHBIE CBOICTBA) OT MojoxkeHus B Ilepuoamueckoil cucreme
xumudeckux aymemenToB J[. . Menaeneena,
* OMUCHIBATh OOIME XHMMUYECKHUE CBOMCTBA HEMETAUIOB C TOMOIIBI €CTeCTBEHHOTO
(PyCCKOTO WM POJTHOTO) SI3bIKA U S3BIKA XUMHUH;
* COCTaBJISITh MOJICKYJISIPHBIE YPABHEHUSI PEAKIUi, XapaKTePU3YIOIINX XUMUYECKHUE CBOMCTBA
HEMETAJVIOB U UX COCIUHEHUMN, a TaKKe DJICKTPOHHBIE YPaBHEHHS IMPOILIECCOB OKHUCIEHUS-
BOCCTaHOBJICHUS;
* YpaBHEHHUS DJICKTPOJIUTHUYCCKON TUCCOIMAITNHU; MOJIEKYJSIPHBIC, TOJTHBIE M COKPAIICHHBIC
MOHHBIE YPaBHEHUS PEAKIIMI C y9aCTHEM BJIEKTPOJIMTOB;
* YCTAHABIIMBATh MPUYMHHO-CJIEJACTBEHHBIC CBA3M MEXKIYy CTPOSHHEM aToMa, XUMHYECKOMN
CBSI3bI0, THIOM KPHUCTANTMYECKON PEIICTKH HEMETA/NIOB U HUX COCAMHEHWH, MX OOIMMH
(bU3UYECKUMU U XUMUYECKUMU CBOWCTBAMHU;



* OIIMCBIBATh XMMHUYECKHE CBOMCTBA BOJOPO/Ia, FaIOr€HOB, KUCIOPO/ia, CEPHhI, a30Ta,
docdopa, rpadura, anmasa, KpeMHUS U UX COSTUHEHHI C TTOMOIIBIO €CTECTBEHHOTO
(PyCCKOTO MK POJTHOTO) SI3bIKA U S3BIKA XUMHUH;

* OIUCBIBATH CIIOCOOBI YCTPAHEHHUSI JKECTKOCTH BOBI M BBIIIOJIHATH COOTBETCTBYIOIIUN UM
XUMHUYECKHM SKCIIEPUMEHT;

* BBITIOJIHSATh, HAOIOJATh M OMUCHIBATh XUMUYECKHA SKCIIEPUMEHT 110 PACIIO3HABAHUIO HOHOB
BOJIOpOJIa U aMMOHUSI, Cyb(dar-, kapOoHaT-, cCuHKar-, pocdar-, Xxyopua-, OpoMua-, KO-
MOHOB;

* SKCIIEPUMEHTAJIBHO HCCJIEIOBaTh CBOMCTBA META/NIOB M HUX COCIUHEHHH, pelaTh
IKCIIEpUMEHTANIbHBIE 33auu 110 TeMe «Hemeramnby;

* OIUCBIBATH XMMHUYECKHUI SKCIIEPUMEHT C TOMOIIbIO €CTECTBEHHOTO (PYCCKOTO UM POJIHOTIO)
SI3BIKA U SI3BIKA XUMUH;

* IPOBOJUTH PACUEThI 110 XUMUYECKUM (OpMyJaM U YpaBHEHUSM PEaKIUi, MPOTEKAIOIIHNX C
y4aCTUEM HEMETAIJIOB U UX COEAUHEHHUIA.

Y4yenuk 9 ki1acca moJly4uT BO3MOKHOCTh HAYUYHTHCS:

* IPOTHO3UPOBATh XUMUYECKHE CBOMCTBA BEIIECTB HA OCHOBE UX COCTaBa M CTPOCHHUS;

* IPOTHO3UPOBATH CHOCOOHOCTh ~ BEIeCTBA  MPOSBISATH OKHUCIIUTENbHbIE WU
BOCCTAaHOBUTEIIbHBIE CBOMCTBA C y4ETOM CTENEHEH OKHCICHHS SJIE€MEHTOB, BXOSIIUX B €T0O
COCTaB;

* BEISIBJIATH CYIIECTBOBAaHUE TEHETHMUYECKOW B3aMMOCBI3M MEXIY BEIIECTBAMH B pSAY:
MIPOCTOE BEUIECTBO — OKCUJ — TFHAPOKCUI — COJIb;

* XapaKTepU30BaTh 0COObIE CBOMCTBA KOHLIEHTPUPOBAHHBIX CEPHON U a30THOM KUCIIOT;

* IPUBOJAUTH MIPUMEPHI YPAaBHEHUN PEaKIIUil, JeKalIMX B OCHOBE MPOMBIIIJICHHBIX CIIOCOOOB
MOJTy4YCHUsI aMMHaKa, CEpHOW KUCIIOTHI, YyT'yHa U CTaJIH;

* OMUCHIBATh (PU3MYECKHE U XUMUYECKHE TMPOIECCHI, SBIAIOIIMECS YacTbl0 KPYroBOpOTa
BEIIIECTB B MPHUPO/IE;

* OPraHU30BbIBaTh, MPOBOJUTH YUEHUYECKHE MPOEKTHI IO MCCIETOBAaHUIO CBOICTB BEIIECTB,
UMEIOIIMX BXHOE MPAKTHUECKOE 3HAUCHUE.

* 0CO3HABaTh 3HAYEHHUE TEOPETHUECKUX 3HAHUH JIJIsl MPAKTUYECKOU JIeATEIbHOCTH YEIOBEKa;

* OMUCBIBATH M3YYCHHBIC OOBEKTHI KAK CHCTEMBI, TPAUMEHSISI JIOTUKY CHCTEMHOTO aHAIIN3a;

* IPUMEHSATH 3HAHUS O 3aKOHOMEPHOCTSX MEPUOJANYECKON CHUCTEMBbl XUMHUECKHUX IIIEMEHTOB
JUTSI OOBSICHEHUS U TIPEJIBUICHHS CBOMCTB KOHKPETHBIX BEIIECTB;

* pa3BHBaTh HMH()OPMAIMOHHYIO KOMIIETEHTHOCTH IOCPEICTBOM YIIyONeHUs 3HaHUM 00
UCTOPUY CTAHOBJICHHS] XMMUYECKON HAayKH, €€ OCHOBHBIX MOHITUH, MEPHOANIECKOTO 3aKOHA
KaK OJTHOTO M3 BOKHEHIIINX 3aKOHOB MIPHUPOJIBI, 4 TAKIKE O COBPEMEHHBIX JOCTHKCHHIX HAYKU
U TeXHUKH.



Conep:xanue y4e0OHOro npeaMera
9 kaacc (70 4.)

Beenenune. O0masi xapakTepUCTHKAa XHMHYECKHUX 3JIEMEHTOB M XHMMHYECKHX peaKuuid.
IMepuonuueckuii 3akon u Ilepuoamueckasi cucrema xumMuyeckux dJjementoB . W.
MenaeneeBa (10 4)

XapakTepucTuKa 3JIEMEHTa M0 €ro NoJioKeHUto B Ilepuonnueckoid cucreMe XMMHUUYECKHX
anemeHTtoB  /I. n. MenpgeneeBa. CpolicTBa OKCHJIOB, KHCJIOT, OCHOBaHHUM
U COJIEHl B CBETE€ TEOPUHU DJIEKTPOIUTHUYECKON TUCCOLMAIMU U OKUCIEHUSA-BOCCTAHOBJICHUS.
[TonsaTHE O mEpexomHBIX 3JeMEeHTaX. AMGMOTEPHOCTh. [ €HETHYECKHH psI TMEePEeXOTHOTO
aneMeHTa. Ilepuoanueckuii 3akoH u llepuoanueckast cucreMa XuMu4deckux 3yemMeHToB 1. 1.
MenneneeBa. XuMHuuecKasi OpraHu3amus KUBOM U HEXUBOU NPUPOAbl. XUMHUYECKUN COCTaB
a/ipa, MAaHTUU U 3€MHOM KOpbl. XMMHUYECKHE 3JIEMEHTHI B KJIETKaX >XUBBIX OPTaHU3MOB.
Makpo- u MukposnemMeHTbl. OO0oOlIeHHe CBEACHUH O XHMHMUYECKHUX  pEeaKIusX.
Knaccudukanus XUMHYECKUX pEaKIHil MO pa3iuyHbIM TPU3HAKAM: «YHCIO M COCTaB
pearupyomux " oOpa3yoIUXCsl BEIIECTB», «TEIUVIOBOM 3(PQeKT», «HAIpaBIECHUE,
«U3MEHEHHE CTeNeHeW OKUCIEHUS 3JIEMEHTOB, OOpa3yIoUIMX peardpyrollue BeIIecTBay,
«paza», «ucnosip3oBaHME KaTaiuzaropa». [IoHATHE O CKOPOCTHM XHUMHYECKOM peakluu.
@akTOphl, BIUAIONIME HA CKOPOCTh XHWMHMUYECKMX peakiuil. Karamuzatopsl M KaTanus.
Nurubutopsl. AHTHOKCHIAHTHI.

Hdemoncrpanuu. Paznmuunbie dopmbr Tabmuuesl J. WM. MenneneeBa. Mogenu aTomoB
aieMeHTOB 1— 3-ro mepuogoB. Mojenb CTpoeHHUs 3eMHOro Imapa (TIONepedHbId pas3pes).
3aBUCUMOCTh CKOPOCTHM XUMHUYECKON peakuuu OT MPUPOJbl PEArupyromnx BELIECTB.
3aBUCUMOCTh CKOPOCTHM XMMHMYECKOW PEaKkIWH OT KOHLEHTPAlUW pPEearupyrolluX BEIIECTB.
3aBUCHUMOCTb CKOPOCTH XMMHYECKOM PEaKIIMU OT IUIOIIA N CONPUKOCHOBEHUS PEarupyrOIINX
BEUIECTB («KUIALIUHN CION»). 3aBUCUMOCTh CKOPOCTH XMMHUYECKON PEaKIMi OT TeMIIEpaTyphl
pearupyromux BelecTB. [ OMOreHHbII M TIE€TepOreHHbIM Kartaiu3bl. PEepMEHTATUBHBIN
karanu3. arubupoBanue.

JlaGopatopuble onbiThl. 1.IlomyueHue ruapokcuaa IIMHKA M HCCIEIOBAHHWE €ro CBOWCTB.
2.MoaenupoBanue noctpoeHusi [lepuoguyueckoil cucremMbl XUMUYECKHX 3jieMeHTOoB [[. U.
Menneneesa. 3. 3ameleHue kene3oM Meau B pactBope cyiabdara meau (II). 4. 3aBucumocTsb
CKOPOCTH XUMHYECKOM peakluu OT MPHUPOJABl pEearupyrollux BEUNIECTB Ha IpUMepe
B3aMMOJICHCTBHS KHCIOT C METaulaMU. 5.3aBUCHMOCTh CKOPOCTH XMMHUECKOH pEeakiuu OT
KOHIICHTpAllUN PEearupyrolmx BEUIECTB HA IPUMEPE B3aUMOJCUCTBUS IIMHKA C COJISTHOU
KHUCIIOTON pPa3IMYHON KOHIIEHTpaluu. 6. 3aBUCHMOCTH CKOPOCTH XMMHUYECKON pPEaKIMH OT
IJIOIIAU CONTPUKOCHOBEHHUSI PEArnpyrommX BemecTB. 7. MoaennpoBaHue «KUISILIETO CIIOS.




8. 3aBUCUMOCTh CKOPOCTH XMMHUUYECKON PEAKIIMU OT TEMIEPATyphl PEarupyronMx BEeIeCTB Ha
npuMmepe B3aumojencTBus okcuga Meau (II) ¢ pacTBopom cepHON KHUCIOTHI pa3Iu4HON
TeMriepatypbl. 9. PasnoxkeHue mepokcuaa BOIOpoJa ¢ MOoMoIbio okcuaa mapranna (IV) u
katanazpl. 10. OOHapyXkeHHe Karaja3bl B HEKOTOPBIX IMHUIIEBBIX Hpoaykrax. 11.
WurubupoBanue B3aMMOJCHCTBHS KUCIOT C META/NIAMU YPOTPOIIUHOM.

KonTpoubnas padora Nel

Tema 1. Metasubl (14 u)

[lonoxenne MeramuioB B Ilepuonmuueckoi cucTeMe XMMHYECKUX dieMeHToB [[. M.
MenpaeneeBa. Merauinueckass KpUCTAUIMYECKAs PEIIETKAa M MeETauIMYecKash XUMHYecKas
cBsi3b. OOmme ¢usnyeckue cpoiicTBa MerauioB. CIiaBel, WX CBOWCTBA WU 3HAUYCHUE.
XHUMHYECKUE CBOWCTBA METAUIOB KaK BOCCTAHOBUTEJEH, & TAKXKE B CBETE MX IOJOXKEHUS B
AIIEKTPOXUMHUYECKOM PSAY HAMPSHKEHUH MeTaiuioB. Kopposust MeTaimioB u crocoObl 60pbObI
¢ Her. Metaiuel B mpupoae. O01ue crnocoObl UX MOJTYYCHHUS.

O01masi XapakTepUCTHKA MIEJOYHBIX MeTa/I0B. MeTaiuisl B mpupoae. O0mume crioco0sl ux
nonydyeHusi. Ctpoenue aromoB. lllenouynsle meTamibl — mpocTele BellecTBa. BakHelmue
COCIMHEHUS MIETIOYHBIX METAJIOB — OKCHUIBI, TUIPOKCUABI M COMH (XJIOPHUIbI, KapOOHATHI,
cynb(haTel, HUTPAThl), UX CBOICTBAa M MPHUMEHEHHE B HApOAHOM Xo3dicTBe. Kanuiinbie
ya00peHusl.

OO0mas XxapakTepuCTHKA 3JIeMEHTOB I1aBHO# nmoArpynns! Il rpynmnel.

Crpoenue aromos. lllenouyHozemenbHble METaulbl — TPOCTbIE BelecTBA. BaxHeilmue
COCMHEHUS MIETIOYHO3EMENIbHBIX METaNIOB — OKCHIbI, THIPOKCUIBI U COJNU (XJIOPUIBI,
KapOOHATBI, HHUTPATHI, Cylnbdarel, QocdaTpl), UX CBOWCTBA W NPUMEHEHHE B HAPOTHOM
XO034MCTBE.

Amomunuii. CTpoeHue atoma, pU3NYECKUe U XUMUYECKHE CBOMCTBA MPOCTOIO BELIECTBA.
CoeanHeHUs aTIOMUHUS — OKCHJI ¥ TUAPOKCU, UX aM(POTepHbIN XapakTep. Baxueiimue
conu anmtoMuHuA. [[puMeHeHne aTlFOMUHUS U €r0 COCIMHEHUM.

Kenezo. Ctpoenue aroma, (pu3mMyeckne W XHUMHUYECKHUE CBOWCTBA MPOCTOrO BEIECTBA.
Ienetnueckue psaael Fet? u Fe™ . Baxneifmme comu xkenesa. 3HaueHHe sKele3a M €ro
COEIMHEHUH JIs1 IPUPOJIbl U HAPOJIHOIO XO35MCTBA.

Hdemonctpanmu. OOpa3ibl MEIOYHBIX U MIETOYHO3EMENIBHBIX MeTauIoB. OOpasIbl CIUIaBOB.
B3aumoneicTteue Hatpus, JUTUS U KaJlblUs C BOJOW. B3anmonencTBre HATpUs U MAarHus C
KHCJIOpOJOM. B3anmopelictBue MeTaiuioB ¢ HeMeTtauiamu. [lonydeHne ruipoKCUIoB Kenes3a
(IT) u (III).

JlaGopatopHble onbIThl. 12.B3anmopelicTBie pacTBOpPOB KHCIOT M COJIEH C MeETajulaMHu.
13. OsznakomiieHue ¢ pyaamu xkene3a. 14. OxkpaliMBaHHe TUTAMEHH COJISIMU IIEJIOYHBIX
MeTtauioB. 15. B3aumonelictBue kanpuus ¢ Bopoi. 16.IlomydeHne ruapokcuja KalbLHs U
uccienoBanue ero cBoicts. 17. IlonayyeHue ruapokcuaa aJIIOMHHHS U UCCIIEIOBAHUE €r0
cBOMCTB.18. B3aumonelicTBue xene3a ¢ constHOM kucinotou. 19. IlomydyeHue ruapokcuyioB
skenesa (I1) u (I1I) u u3ydenne ux CBONCTB.

KonTposbnas padora Ne2.

Tema 2. IlpakTukym 1. CBoiicTBa MeTa/uI0B M uX coexnHenmii (1 1)

[IpakTuueckast padora Nel. «PemieHue sKCreprMMEHTaIbHBIX 3ajad Ha paclO3HaBaHHUE U
MOJIy4YE€HUE COSAMHEHUN METaIOB.

Tema 3. Hemerananl (25 4v)

OO01mas XxapakTepuCTUKa HEMETAJUIOB: MojoxkeHue B Ileproanueckoil cuctemMe XMMHUECKUX
anementoB Jl. M. MenneneeBa,0cO0EHHOCTH CTPOEHHMS aTOMOB, 3JIEKTPOOTPHUIATEIBHOCTD
(20) kak mepa «HeMmeTamuIHOCTHY, psaa D0. Kpucrammdaeckoe CTpoeHHE HEMETAIIIOB —
IPOCTBIX BemecTB. Aiorponus. PU3NYECKHE CBONWCTBA HEMETAUIOB. OTHOCUTENBHOCTH
MOHATUN «METAII» U «HEMETAILD).

Boaopoa. [lonoxenue Bonopona B [lepuoguueckoil cucremMe XUMUYECKUX deMeHToB [l U.
MenneneeBa. CTpoeHre aToMa U MOJIEKyJIbl. DU3NYECKHe 1 XUMUYECKHE CBOWCTBA BOJIOPO/A,
€ro MoJy4eHue U NpUMEHEHHE.

Boaa. Ctpoenue moiekynbl. Bogoponnas xumuueckas cBa3b. Ou3nyeckre CBOWCTBA BOJIBI.
AHoManuu CBOWCTB BOAbL. [uapodunpHble W TUAPOGOOHBIE BeEUIECTBA. XHUMUYECKUE
cBorcTBa BOoAbl. Kpyrosopor Boasl B mpupone. Bomoouncrtka. Aspanusa Boubl. bBeiToBBIE
bunbTpel. MuHepanbHbie BOABL. JJucTHIpOBaHHAs BOJIA, €€ MOyUYeHHEe U PUMEHEHHE.




O0mas xapakrepucTuka rajoreHoB. Ctpoenue atomoB. [IpocTeie BemecTBa U OCHOBHBIE
COCIMHEHUS TaJOreHOB, UX cBoWcTBa. Kparkue cBemeHus o xjope, Opome, ¢rope u ifoze.
[IprMeHeHre raJoreHoB U UX COEAMHEHU B HAPOJIHOM XO35CTBE.

Cepa. CtpoeHue aroma, aJuIOTPOIIUsI, CBOMCTBA U MPUMEHEHHE poMOndeckoil cepbl. OKCHIbI
cepsl (IV) u (VI), ux nmomydenue, cBoiictBa n npumenenue. CepHasi KUCI0Ta U €€ COJIH, UX
IIPUMEHEHNE B HAPOJHOM X03sHcTBe. [IpOM3BOACTBO CEPHON KUCIIOTHI.

A3ot. CTpoeHue atromMa U MOJEKYJbl, CBOWCTBA MPOCTOrO BEIIECTBA. AMMHUAK, CTPOCHHE,
CBOICTBa, NoJayyeHue u npuMeHenue. Conu aMMOHHUS, UX CBOWCTBA U IIpuUMeHEeHHEe. OKCHUIbI
azora (II) u (IV). A3oTHas kucioTa, €¢ CBOMCTBA M NMpPUMEHEHHE. HUTpaThl U HUTPUTHI,
po0iieMa uX COIEpPKaHUA B CEIbCKOXO03HCTBEHHON MTPOIYKIIMH. A30THBIE y100pEHUS.
®ocdop. CrtpoeHne aromMa, aJIOTPOIHUsA, CBOMCTBa Oeinoro W KpacHoro ¢ocdopa, UxX
npuMmenenrne. OcHOBHBIC coeamHeHus: okcua ¢ocdopa (V) u oprodochopras kuciora,
docdarel. DochopHbIe YI0OpEHUS.

Yraepoa. CtpoeHue aroma, alIOTPOTHS, CBOHCTBA MOaUUKAINNA, TpuMeHeHue. OKCHIbI
yraepona (II) u (IV), ux cBoiictBa u npumeHeHue. KapOoHaThI: KaabIUT, COJA, TOTAII, UX
3HAUEHUE B MPUPOJIE U KU3HU YEJIOBEKA.

Kpemumnii. CtpoeHue aroMa, KpUCTALIMYECKUW KPEMHHUH, €ro CBOMCTBA M IMPHUMEHEHHE.
Oxkcua kpemuust (IV), ero mpupoansie pazHOBUAHOCTH. CHUITUKATBl. 3HAYEHUE COCIUHECHHI
KpEMHUS B )KMBOU U HEXKMBOU npupoe. [ToHsTHE 0 CHIIMKATHOI MPOMBIIUIEHHOCTH.
Jemoncrpanuu. O0pasibl rajloreHoB — MPOCTBIX BEIECTB. B3anMopelicTBUE rajlor€HOB C
HaTpUeM, C aIIOMHHHEM. BpITecHeHHe XJopoM OpoMa WM HOJa M3 PAacTBOPOB UX COJIEH.
BzaumopeiictBue cepel € MeTaulaMu, BOJOPOJIOM W KHUCIOpoJaoM. BsammoneiicTBue
KOHIIEHTPUPOBAHHON a30THOM KHUCIOTHI ¢ Menbpto. [lormomieHue yriem pacTBOPEHHBIX
BEUIECTB MM Ta3oB. BoccraHoBneHne menu u3 ee okcuja yriiem. OOpasubl NpUPOIHBIX
coequHEHU XJopa, cepwl, (ocdopa, yriaepoaa, kpemHus. OOpaszubl BaXKHEUIIUX IS
HApOJHOTO XO3sICTBa CyNnb(})aToB, HUTPATOB, KapOoHaTOB, (ocdaroB. OOpasmbl CTEKIa,
KepaMHKH, [IEMEHTA.

Jlaboparopubie ombiThl. 20. Ilomydenme um pacmo3HaBanue Bojopona. 21. HMccienoBanwme
MOBEPXHOCTHOTO HATSKEHHsS BOJbL. 22.PacTBOpeHHe MepMaHraHaTa Kajlusi WM MEIHOTO
Kyrnopoca B Boze. 23. I'maparanus o6e3BokeHHOTO cynbdara memu (II). 24. M3rorosnenue
TUIICOBOrO oTnevyarka. 25. O3HakoMJieHME C KOJUIeKIMEH OBITOBBIX (MIBTPOB. 26.
O3HakoOMJIEHHE C COCTaBOM MUHEpabHOUW Bojbl. 27. KauecTBeHHast peakiys Ha TajJoreHu/I-
uoHnbl. 28. IlonyueHne u pacno3HaBaHue kKuciopona. 29. 'opeHue cepbl Ha BO3JIyXe U B
kuciopoje. 30.CoiicTBa pazdaBiIeHHON cepHOM KHUCIOTHL. 31. M3ydyeHne CBOMCTB aMMHaKa.
32. Pacno3naBanme coseit ammonusa. 33. CBoiicTBa pa30aBiICHHOW a30THOW KHUCIOTHL 34.
B3anMosielicTBre KOHIIECHTPUPOBAHHON a30THOM KUCIOTHI ¢ Meabto. 35. ['openue pocdopa Ha
BO3/lyXe U B kuciopoje. 36. PacnosnaBanue docdaros. 37. 'openue yrist B kuciopoae. 38.
[Tonydyenue yrompHOW KHCIOTHI M M3ydyeHue ee cBoucTB. 39. Ilepexon kapOoOHATOB B
runpokapoonarel. 40. Pasnoxenune rumpokapOonata Harpus. 41. IlomydeHune kKpemHEBOI
KHCJIOTBHI U U3Y4YEHHE €€ CBOWCTB.

KonTposbHnas paGora Ne3.

Tema 4. IIpakTukym 2. CBolicTBa cOeIMHEHUI HEMETAIOB (3 1)

[TpakTrueckas padota Ne2. Pemenue skcnepuMeHTalbHbIX 3a1a4 1o teMe «lloarpymnmna
raJIOT€HOB.

[Mpaktrdeckas padora Ne3. Perrenue skcriepuMeHTanbHBIX 3a1a4 1o Teme «[loarpymma
KHCIIOpOJIa».

[TpakTrueckas padota Ned. «Ilomyuenue, cobupanue u pacrio3HaBaHHE ra30B».

Tema 5. O0001eHNe 3HAHMI 110 XUMHH 32 KypC OCHOBHOH 1KoJibl. [lonroroska

K rocyaapcrseHHoii uroropoi arrecranuu (F'MA) (10 v)

Ilepuonnueckuii 3akoH u llepuomnueckass cucrema Xumuuyeckux a3nemeHtoB [[. U
MenneneeBa. @U3MYECKUN CMBICT TOPAIKOBOTO HOMEpPA 3JIEMEHTA, HOMEpPOB MEpHoia M
rpynnbl. 3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB 3JIEMEHTOB U UX COECIUHEHUH B NEpPUOAAX U
rpynmnax B CBET€ MPEACTABIEHUN O CTPOEHUH aTOMOB 3JIEMEHTOB. 3HAUEHHE TEPUOIUIECKOTO
3aKOHA.

Buapl XxuMu4eckux CBA3€M M TUIBI KPUCTAIMYECKUX pelIeTOK. B3auMocCBs3b CTpoeHUs U
CBOMCTB BEILECTB.




Knaccudukanuss XUMHYECKMX PEAKIUKA 10 pa3IMYHbIM TMpU3HAKaM (YUCIO M COCTaB
pearupyromux U 00pa3yromIMXCs BEIIECTB; HAIWYHE TPaHUIBI pazgena (a3; TEIUIOBOM
3 dexT; wu3MeHeHHWe CTeneHeld OKUCIEHUS aTOMOB; WCIOJIb30BAaHUE KaTaln3aTopa;
HamnpaBiieHue nporekanus). CKOPOCTh XMMHUECKUX PEaKIuil U (aKTOphI, BIMSIONINE Ha Hee.
OO6paTUMOCTh XUMHUUYECKHUX PEAKIIMA U CIIOCOOBI CMEIICHUS XMMHUYECKOTO PaBHOBECHSI.
[IpocTeie M cnoxHBIE BemiecTBa. MeTayuibl U HEMeTaulbl. ['eHeTnueckue psAabpl MeTailia,
HEeMeTaula M TmepexogHoro wmetawia. OKCHIBIM THAPOKCHUIBI (OCHOBAHUS, KHUCIOTHI,
am(pOoTepHbIC THAPOKCHIBI), comu. Mx cocraB, kinaccuukamus u 0OIMME XUMUYECKUE
CBOICTBA B CBETE TEOPUU IJIEKTPOTUTUUECKON AUCCOIUALINH.

KonTpoubnas pabora Ned

Pe3epB - 7yac (BO3MOKHOE HCIIOJIB30BaHKE: IPOSKTHAS JACSITCIBHOCTD - 3 Yac; pelieHue
3aJa4 ¥ yIpaXHeHu# - 4 gac).

TemaTn4yeckoe IIAHKPOBAaHKUE IO XUMMHU, 9 KJ1acc.
(2 yaca B Heaemto, Bcero 70 yacoB) YMK O.C. I'adpuensina.

Ne | HaumeHnoBaHue TeMbl Bcero N3 Hux
/T yacoB | [Ipaktuueckue pabotsl | KoHTponbHbie | ypo
paboThI KH
1. Baenenune. OOmias 10 K.p. Nel 9
XapaKTEePUCTHKA XUMUUYECKHUX
3JIEMEHTOB U XUMHUYECKHUX
peakuuil. [lepuognueckuit
3aKkoH U lleproguyeckas
CHUCTEMAa XUMHUYECKUX
anemenToB JI. 1. Menaeneera
2. |Temal. 14 K.p. N2 13
Mertanbl
3. | Tema 2. 1 Nel. «Pemenue
[Tpaktuxym Nel «CBoiicTBa JKCIIEPUMEHTAIIBHBIX
METAJUIOB U UX COECIMHEHUI» 3a/1a4 Ha
pacro3HaBaHue 1
TOJTy4YeHUE
COCIMHEHU I
METaJUIOBY.
4. | Tema 3. 25 K.p. Ne3 24
Hemerasisl
5. | Tema 4. 3 Ne2. Pemienue
ITpakTukym Ne2 «CBolicTBa JKCIIEPUMEHTAIIBHBIX
COCIMHEHHUI HEMETAILIIOB) 3a/1a4 1o TeMe
«loarpynmna
TaJIOTCHOBY.
Ne3. Pemienune
AKCTIEPUMEHTAIbHBIX
3a/1a4 10 TeMe
«[Toarpynma
KHUCJIOPOJIa».
Ne4 TTonyuenue,
coOupanue u
pacro3HaBaHUE Ta30B.
6. | Temas. 10 K.p. Ne4 9
O6001eHre 3HaHUH TT0 XUMUU
328 KypC OCHOBHOM IIIKOJIBI.




IToaroroska
K I'OCYJJapCTBEHHON UTOTOBOM
arrectaruu (I'MA)

Pe3eps 7

HTroro: 70

KajennapHo-reMaTuyeckoe IjiaHupoBaHMe MO XUMHMHU 9 Kjace
Bcero 70 yacoB (2 yaca B HeJeJII0)

YyeOHuk s 9 kaacca noja penakuuein O.C.I'abpuensina

Ne n/mt HasBanue temsl Kon-Bo Hara IIpumeuanus
4acoB wiad | GaxT
BBenenue. O0masi xapakTepucTUKA 10
XUMHYECKHUX 3JIEMEHTOB U XUMHUYECKUX
peakuuii. Ilepuoanyecknii 3aK0oH U
Iepuoauyeckasi cucTeMa XUMHYECKHX
sgemenToB /. 1. MeHaesieeBa

1 XapakTepucTHKa XHWMHUYECKOTO »JJIEMEHTa Ha 1
OoCHOBe moJyiokeHus: B [leproaudeckoii cucreme
. . MenaeneeBa

2 XapaKkTepUCTHKa XUMHUYECKOTO 3JEMEHTa II0 1
KHCJIOTHO-OCHOBHBIM CBOMCTBaM 00pa3yeMbIX
UM coequHeHHWd. AMQOTEepHBIE OKCHIB U
THJIPOKCHIBL.

3-4 [Meprognueckmii 3akoH u Ilepuommdeckas 2
caucTeMa xumuueckux a3nemenTo JI. U.
Menpeneena

5 Xumuueckasi OpraHu3alys IPUPOIbI 1

6-7 Xumnyeckne peaknuud. CKOpOCTb XMMHUYECKOU 2
peakiuu.

8 KaranuzaTops! u kaTanus 1

9 O000111eH1E 3HAHNIT 1

10 KonTtpoabHas padora Nel 1
Tema 1. MeTaaisl 14

11 Bex MenHbIiA, OpOH30BEIH, KEIE3HBIH. 1
ITonoxenue metainos B Ilepuoguueckoit
cucreme . 1. Menneneepa

12 du3nyecKre CBONHCTBA METAJUIOB 1

13 CruiaBbl 1

14 XuMHUUYeCKue CBOMCTBA METAJIIIOB 1

15 [Tosryuenue MetamioB 1

16 Koppo3us meramios 1

17 Illenounble MeTaAIIIBI. 1

18 Bbepwuii, Marauii u 1meno4Ho3eMeNbHbIE 1
METaJLIBL

19-20 | ATIOMHHHIA. 2

21-22 | Keneso. 2

23 0060061eHue 1Mo TeMe «MeTallIb» 1

24 KonTpoabHas padora Ne2 1
Tema 2. [Ipaktukym Nel «CBoiicTBa 1




METAJJI0B U UX COCIIPIHCHI(Iﬁ»

25 ITP Nel. «PemieHne sKCriepuMEHTAIbHBIX
3aJ1a4 HAa pACMO3HABAHUE U TIOJTYYEHHUE
COEAMHEHHI METAJLIIOBY.

Tema 3. HemeTtaJuiibl 25

26 Hemetanibl: aToMBI U IPOCTHIC BEILIECTBA. 1
Kucnopos, 030H, BO31IyX.

27 Bonopon 1

28 Bona 1

29 Bojia B )xM3HU YenoBeka 1

30 l"anorens 1

31 CoelMHEHUS TAJIOTCHOB 1

32 [Mony4enue ramoreHoB. buonornyeckoe 3HaueHUE 1
Y TIPUMEHEHHE TAJIOT¢HOB U UX COCTMHCHUIA

33 Kucnopon 1

34 Cepa 1

35-36 | CoenuHeHUs cepbl 2

37 Asot 1

38-39 | Ammmak 2

40 Coyii aMMOHUS 1

41-4? | KucnopoaHble COeTMHEHUS a30Ta 2

43 ®octhop u ero coennHEHUS 1

44 Yrnepon 1

45 Kucnoponnsle coenHeHus yriaepoaa 1

46-47 | KpeMHUii U ero COeIMHEHHUS 2

48 0060061meHue o reme «HemeTamb 1

49 IToaroroBka K KOHTPOJLHOU paboTe 1
KonTtpoabHas padora Ne3 1

30 Tema 4. IlpakTuxym 2. «CBoiicTBa 3
COEAMHEHHNI HEMETAIIJIOBY»

5l Ipakrnueckas paora Ne2 Pemenue 1
JKCIEPUMEHTANIBHBIX 3a7a4 10 TEME
«[Toarpymnria rajJoreHoB».

52 IMpakruueckas  paGora Ne3  PemieHue 1
JOKCIIEPUMEHTAIBHBIX  3aJad [0  TeMe
«[Toarpynmna kucnopoaa.

53 IMpakTuueckass padora Ned «[lomyuenue, 1
coOupaHue U pacro3HaBaHUE Ta30BY.

Tema 5. 10
O000menne 3HaHUI 10 XUMHH 32 KypC

OCHOBHOM K0JbI. [Toaroroska

K IocyJapCTBEHHOH UTOr0BOM

arrecrauuu (I'NMA)

54 [leprognueckass  cucTeMa  XUMHYECKHX 1
anemenToB JI. 1. MeHneneeBa u crpoeHue
aToMa.

55 OIEeKTPOOTPHUIIATEIIEHOCTE. Crenenp 1
okucyenusi. CTpoeHne BelecTBa.

56 Knaccudukanus XUMHUYECKUX peakuuil. 1
CKOpOCTh XUMHYECKOW PEaKIIUH.

57-58 | Jluccoumarius 3J€KTPOHOB B BOJAHBIX pacTBOPaXx. 2
MoHHble ypaBHEHUS peakiuil.

59 OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKIUH. 1

60-61 | Heopranudeckue BeliecTBa, WX HOMEHKIIATYpa 2
1 Kiaccuukarms.

62 XapakTepHble XUMHUUYECKUE CBOICTBa 1

HCOPTaHNYICCKUX BCHICCTB.




63

Koutpoannasi padora Ned 1

64-70 | Pe3epB - 7 uac 7

Ilnanupyemble pe3yabTaThl 0CBOEHHUS Y4AIIUMHUCH OCHOBHOM

oOpa3oBaresibHOI MPOrpaMMbl OCHOBHOTI'0 00111ero 00pa30BaHMsl 0 XUMHUH
BbInyCKHUK HAYy4YUTCSH:

* OMHCHIBATh CBOWMCTBAa TBEPABIX, IKUIKHAX, Ta3000pa3HBIX BEHIECTB, BBIACHAS HX
CYIIECTBEHHbIEC TPU3HAKY;

* XapaKTepU30BaTh BEIIECTBA IO COCTaBy, CTPOCHHMIO W CBOWCTBaM, YCTaHaBJIMBAThH
MPUYMHHO-CJIEICTBEHHBIE CBA3U MEXKy JTaHHBIMU XapaKTePUCTUKAMHU BEIIECTBA;

* PACKpBIBaTh CMBICI OCHOBHBIX XMMHYECKHX MOHSATHH «aTOM», «MOJEKYJa», «XUMUUYECKHUM
DIIEMEHT», «IIPOCTOE BEHIECTBO», «CIOKHOE BEIIECTBO», «BAJCHTHOCTHY», HCIOIb3Ys
3HAKOBYIO CUCTEMY XHMHH;

* 1300pakaTh COCTAaB MPOCTEHININX BEUIECTB C MOMOIIBI0 XUMHYECKHX (HOPMYIT M CYIIHOCTh
XUMHYECKHUX PEAKIHiA ¢ TOMOIIbIO XUMUYECKUX YPABHEHUN;

* BEIYMCIIATH OTHOCUTENIFHYIO MOJEKYJSPHYIO M MOJSIPHYIO MacChl BEIIECTB, a TaKKe
MacCOBYIO JIOJI0O XMMHUYECKOTO 3JIEMEHTa B COCAMHEHMSIX AJI OLICHKHM HMX MPaKTHYEeCKON
3HAYNMOCTH;

* CpaBHUBATh 10 COCTABY OKCH/IbI, OCHOBAHMUSI, KUCTIOTHI, COJIN;

* KJIacCH(pUIIMPOBATH OKCUIBI U OCHOBAHHUS TI0 CBOWCTBAM, KHCJIOTHI M COJIU TI0 COCTAaBY;

* N0JIH30BATHCSI TAOOPATOPHBIM 00OPYIOBAaHHUEM U XUMUYECKON TOCYI0i;

* IPOBOJIUTh HECIIOKHBIE XMMHYECKHE OMBITHI M HAONIOJNEHHS 32 W3MEHEHHUSMHU CBOWCTB
BEIIIECTB B IpOLECCE UX NPEBpalLeHM; cOoONI0aTh MpaBUiIa TEXHUKH O€30MacCHOCTH HpU
NIPOBEICHUH HAOIIOJICHUN 1 OTIBITOB;

* pa3nUy4aTh HKCIEPUMEHTATBHO KUCIOTHI U IMIEIO0YH, MONB3YsACh HHAUKATOPAMH;, OCO3HABATH
HE0OXOIMMOCTH COOTIOICHUSI Mep 0€30MacHOCTH MPU OOPAIEHUH C KUCIOTaMH U IIEI0YaMHU.
* pacKpbIBaTh CMBICHT Mepuoanueckoro 3akona J{. 1. Menneneesa;

* OTHCHIBATh U XapaKTepU30BaTh TaOIMUHYIO0 (POpMY MEepHOAMYECKONW CHCTEMBI XMMHUYECKHX
3JIEMEHTOB;

* XapaKTepU30BaTh COCTaB AaTOMHBIX S€P M pachpeleNieHHe YWClia JJIEKTPOHOB TIO
AJIEKTPOHHBIM CJIOSIM aTOMOB XMMMYECKHX 3JIEMEHTOB MAaJIbIX MEPUOJIOB MEPUOIHMUECKON
CUCTEMBI, a TAK)KE KaJIus ¥ KaJIbIIHS,

* pa3nUy4aTh BHJIBI XMMHUYECKOW CBSI3U: MOHHYIO, KOBAJICHTHYIO MOJSPHYIO, KOBaJECHTHYIO
HETIOJSIPHYIO U METAJTHYECKYIO;

* U300pakaTh JIIEKTPOHHO-HOHHBIE (OPMYNBI BeIIeCTB, OOpPa30BaHHBIX XHWMHUYECKUMU
CBSI3SIMU Pa3HOTO BH/IA;

* BBISIBJIATH 3aBUCHUMOCTH CBOMCTB BEHIECTB OT CTPOCHHUS MX KPHCTAIMUECKUX PEIIETOK:
HWOHHBIX, AaTOMHBIX, MOJICKYJIIPHBIX, METAJUTMYCCKUX;

* XapaKTepU30BaTh XUMHUYECKHE OJIIEMEHThl M UX COCJUHEHHS Ha OCHOBE TOJOXKEHUS
DIIEMEHTOB B MEPHOAMUYECKON CHCTEME U OCOOCHHOCTEH CTPOSHHS UX aTOMOB;

* XapaKTepHU30BaTh HAYYHOE M MHPOBO33PEHUECKOE 3HAu€HHE MEPHUOAMYECKOr0 3aKOHA W
MEePUOIUYECKON CHUCTeMBbl XHUMHUYeCKuX 3yieMeHTOB [I. 1. MennaeneeBa; * OOBSCHATH CYTh
XUMHUYECKHUX TPOIECCOB U UX MPUHIMITUATBEHOE OTIUYHE OT PU3UIECKUX;

* Ha3bIBATh MIPU3HAKU U YCIIOBHS MPOTEKAHUS XUMHUSCKUX PEaAKIIHIA;

* YCTaHABJIUBATH MPUHAATIE)KHOCTh XUMUUYECKOHN peakluu K ONpeeIeHHOMY TUITY IO OJTHOMY
U3 KJIACCH(PHMKAIMOHHBIX TPH3HAKOB: 1) IO YHCIy M COCTaBY HCXOJHBIX BEIIECTB H
NPOAYKTOB peakiuy (peakiyy COeAMHEHHs, pPa3jIOoXKeHHs, 3aMelleHuss U oOMeHa); 2) mo
BBIJICJICHUIO WJIM TOTJIOIIEHUIO TEIUIOTHI (PeakuH SK30TEPMHUECKHUE M SHAOTEPMHUUYECKUE);




3) M0 M3MEHEHHUIO CTETNEeHEH OKUCICHUS XUMHYECKUX DJIEMEHTOB (PEaKIUU OKHUCIHTEIbHO-
BOCCTaHOBHUTEIIbHBIC); 4) 110 00paTUMOCTH Tpoliecca (peakuu o0paTUMbIe U HEOOPAaTUMBIE);
* COCTaBJIATh YPABHEHUS DJIEKTPOJIUTHUYECKONW JUCCOLMAIMU KHUCJIOT, IIEI0Yei, COJIeH;
MOJIHBIE U COKpPALIEHHBIE HOHHBIC YPAaBHEHHs peakUuii oOMeHa; ypaBHEHUS OKUCIHUTEIbHO-
BOCCTaHOBUTEJIbHBIX PEaKIUi;

* IPOTHO3UPOBATh HPOAYKTHl XUMHYECKHX peaKkiuid 1o (opMmyiaam/Ha3BaHUAM HCXOIHBIX
BEIIECTB; ONPEIEISITh UCXOIHBIE BELIECTBA 110 (opMysiaM/Ha3BaHUSIM MPOJTYKTOB PEaKLUu;

* COCTaBJIATh YPAaBHEHUS pEaKUUH, COOTBETCTBYIOLIMX IIOCIEAOBATEIBHOCTH ((IETIOUKEN)
MpeBpalleHU HEOPraHNYECKHUX BEIIECTB Pa3IMYHbIX KJIACCOB;

* BBISIBJISITh B IIPOLIECCE AKCIIEPUMEHTAa NPU3HAKU, CBHUJETEIbCTBYIOLIUE O IPOTEKAHUU
XUMHUYECKON PEeaKIlni;

* [IPUTOTOBJIATH PACTBOPBI C ONPEIEIEHHON MAaCCOBOU [10JIEH PAaCTBOPEHHOTO BEILIECTBA;

* OIpENeNsATh XapakTep Cpeabl BOJIHBIX PACTBOPOB KUCIOT W UIENIOYed MO H3MEHEHUIO
OKpPAaCKH UHJUKATOPOB;

* IPOBOJIUTh KAYECTBEHHbIC pEaKLWHU, MOATBEPXKAAIOIINE HAIMYUE B BOJHBIX PacTBOpPax
BELIECTB OT/AEIbHBIX HOHOB

* OIpeNeNsITh MPUHAIKHOCTh HEOPraHWYEeCKHMX BEIIECTB K OJHOMY U3 H3yYEHHBIX
KJIACCOB/TPYIII: METAJIBl U HEMETAJUIBI, OKCH/IbI, OCHOBaHHMS, KUCIIOTHI, COJIH;

* COCTaBJIATH (POPMYIIBI BEUIECTB 10 UX HA3BAHUSIM;

* OIIPEJIENIATh BAJIGHTHOCTD U CTETIEHb OKUCIIEHUS YJIEMEHTOB B BEILIECTBAX;

* COCTaBIATH (DOPMYJIBI HEOPraHUYECKUX COCNMHEHUH IO BAJICHTHOCTSIM M CTEHEHSIM
OKHCIICHHS JJIEMEHTOB, a TaK)Xe 3apsjiaM HOHOB, YKa3aHHBIM B TaOJHIE PacTBOPHUMOCTHU
KHCJIOT, OCHOBAHUH U COJIEH;

* OOBSCHATh 3aKOHOMEPHOCTH HM3MEHEHHUs (PU3MYECKMX W XMMHUYECKHX CBOWCTB MPOCTHIX
BEIIECTB (METAIJIOB U HEMETAJUIOB) M UX BBICHIMX OKCHJIOB, OOpa30BaHHBIX AJIEMEHTaMU
BTOPOT'O U TPETHETO MEPHOJIOB;

* Ha3bIBaTh OOIME XMMHUYECKHUE CBOICTBA, XapaKTepHbIE IJISl TPYII OKCHUIOB: KHUCIOTHBIX,
OCHOBHEBIX;

* Ha3bIBaTh OOIIME XHUMHUYECKHE CBOWMCTBA, XapaKTepHbIE [UIS KaXIOr0 U3 KIIACCOB
HEOPraHWYECKUX BEIECTB: KUCIOT, OCHOBAHUH, COJIEH;

* IPUBOJIUTH IPUMEPBI PEAKIIMM, NOATBEPHKJAOIINX XUMUYECKHE CBOMCTBA HEOPraHUYECKUX
BEIIIECTB: OKCHIOB, KHCJIOT, OCHOBAaHUM M COJICH;

* OIIPENENATh  BEUIECTBO-OKUCIUTENb UM  BEIECTBO-BOCCTAHOBUTEIb B  OKHUCIUTEIBHO-
BOCCTAaHOBUTEJIbHBIX PEaKIUsX;

* COCTaBJIATh OKHCIUTEIbHO-BOCCTAHOBUTENbHBIN OanaHCc (I M3YYEHHBIX pEaKIHil) 1o
IIPEIUI0KEHHBIM CXEMaM PEAKIUH;

* IPOBOJIUTH J1A0OPATOPHBIE OMBITHI, MOATBEPKAAIONIME XMMHUYECKHE CBOMCTBA OCHOBHBIX
KJIACCOB HEOPraHMYECKUX BEILECTB.

BbInycKHUK MOJYYUT BO3MOKHOCTh HAYYUTHCH:

* PaMOTHO 00OpalaThcs ¢ BEIECTBAMU B IIOBCEIHEBHON KHU3HH;

* 0CO3HaBaTh HEOOXOIUMOCTb COOJIIO/IEHUS MTPaBUII KOJIOTUYECKH OE30MacCHOTO MOBEACHUS B
OKpY>Karollle NPUPOIHON Cpene;

* [IOHUMaTh CMBICI MU HEOOXOAMUMOCTh COOJIIOJIEHUS TMPEANHUCAHUMN, MpeagaraéMbelx B
MHCTPYKLHUSAX 10 UCIOJIB30BAHUIO JIEKAPCTB, CPEACTB OBITOBOM XUMHHU U JIp.;

* UCTIOJIb30BaTh ~ NPUOOpPETEHHBIE  KJIIOYEBBbIE  KOMIIETEHTHOCTH  TPU  BBIOJHEHUHU
UCCIIEIOBATEIbCKUX IPOEKTOB IO M3YYEHHIO CBOWCTB, CIOCOOOB TMOJIyYeHHS U
pacro3HaBaHMsI BEILIECTB;

* pa3BUBaTb KOMMYHUKATHBHYIO KOMIIETEHTHOCTb, HCIOJb3ysl CpEICTBA YCTHOM U
NUCbMEHHOW KOMMYHHUKAllUM TpuU paboTe ¢ TeKCcTaMu YydeOHUKAa M JOMOJHUTEIbHON
JUTEPATypOl, CIIPABOYHBIMH TaOIHULIAMH, TPOSIBISATH TOTOBHOCTh K YBa)KEHUIO MHOW TOYKH
3peHus npu o0CYKIECHUH PE3yJIbTaTOB BHIITOJIHEHHON paboTHI;

* 00BEKTUBHO OIICHWBATh MH(MOPMAIIUIO O BEIIECTBAX M XUMHUUECKUX MPOLECCAX, KPUTHUECKU
OTHOCUTBCSI K TICEBIOHAy4YHOU HHQOpMaIK, HEeJO0OPOCOBECTHOM pekiIaMe, Kacarolleics
MCIIOJIb30BaHUs PA3JINYHBIX BEILECTB.

* 0CO3HAaBaTh 3HAYEHHUE TEOPETHUUECKUX 3HAHU JIJIsl MPAKTUYECKOM JIeSATEIbHOCTH YEJI0BEKa;

* OMHCHIBATh NU3YUYEHHBIE OOBEKTHI KAK CUCTEMBbI, IPUMEHSISI JIOTHKY CUCTEMHOTO aHAJIN3a;



* IPUMEHSThH 3HAHUS O 3aKOHOMEPHOCTSAX MEPUOJNYECKON CUCTEMbl XUMHUYECKUX JIEMEHTOB
JUTsE OOBSICHEHUS U TIPEJIBUACHHS CBOMCTB KOHKPETHBIX BEIIECTB;

* pa3BUBaTh HMHGOPMAIMOHHYIO KOMIIETEHTHOCTh IOCPEJICTBOM YIiayOJieHHWs 3HaHUK 00
HMCTOPUHU CTAHOBJICHUS XMMHUUYECKON HAayKH, €€ OCHOBHBIX MOHSATUMN, IEPUOJUYECKOTO 3aKOHA
KakK OJIHOTO U3 BKHEUIIMX 3aKOHOB MPUPOJIbI, @ TAKKE O COBPEMEHHBIX JTOCTHKCHUSAX HAYKH
Y TCXHUKHU.

* COCTaBJSATh MOJICKYJISIPHBIE W TIOJHBIE MOHHBIE YpPAaBHEHHUS IO COKPAIEHHBIM HOHHBIM
YpaBHEHUSIM;

* IPUBOJUTh MPUMEPHI PEAKIUMA, MOITBEPKAAIOLINX CYIIIECTBOBAHUE B3aUMOCBS3U MEXKIY
OCHOBHBIMH KJIaCCaMH HEOPTaHUYECKUX BEIIECTB;

* IPOTHO3UPOBATh PE3YJbTAThl BO3JACUCTBUS PA3IMYHBIX (PAKTOPOB Ha U3MEHEHHE CKOPOCTH
XUMHYECKON PEAKIIUY;

* IPOTHO3UPOBATh  PE3yJNbTaThl BO3JCUCTBHS  PA3IMUHBIX (DAKTOPOB HaA CMEIICHHE
XUMHUYECKOT'O0 PAaBHOBECHSI.

* IPOTHO3UPOBATh XMMHUYECKHE CBOMCTBA BEIIECTB HA OCHOBE UX COCTaBa U CTPOCHMUS;

* IPOrHO3UPOBATH CIIOCOOHOCTh BCIICCTBA MPOSIBIISITH OKMCJIUTCIIbHEIC HIIH
BOCCTAHOBHUTEJIbHBIE CBOMCTBA C YYETOM CTEICHEH OKHMCIICHUS 3JIEMEHTOB, BXOJAIIMX B €0
COCTaB;

* BBISIBJISITh CYLIECTBOBAHHE TI'€HETHMYECKOM B3aUMOCBSI3M MEXKIY BEIIECTBAMH B PIAY:
MIPOCTOE BEUIECTBO — OKCHUJ — THAPOKCU]T — COJIb;

* OPraHU30BbIBATh, NIPOBOJIUTh YUYEHUUYECKHUE MPOEKTHI 110 UCCIEAOBAHUIO CBOMCTB BEILECTB,
MMEIOIIHNX BAKHOE MPAKTUYECKOE 3HAYCHUE.



Jlutepatypa u cpeacrBa o0ydeHust

B TpeGoBaHMs BKJIIOYEHBI IEPEYHH OCHOBHOM YUEOHOH JUTEpaTypbl, KOTOpas COCTaBIISET
oubmuoteunsld (poHn kaOuHera xumMuu. B OuOamoreuHbrii ¢GoHA KaOMHETA XHUMHHU BXOJIAT
y4eOHUKU U y4eOHO-MeToAnueckue mocobust (ydeOHO-meroandeckue KOMIUICKTh — YMK),
pexoMeHIoBaHHbIe WM aonymeHHsle MO u Hayku P®, koTopsle MOTyT OBITh UCHOJIb30BaHBI
yUUTEIEeM JJIsi TOJATOTOBKM K 3aHATHSIM. buOIMOTeuHBIM (OHA JOMOJHAETCS XUMHYECKON
SHIUKJIONENEH, ClIpaBOYHUKAMH, KHUTaMH JJI YTCHUS M0 XUMHU. JlOMOTHUTENbHAs InTepaTypa
MpeHa3HauYeHa B OCHOBHOM JIS YYAIIUXCS U OHH MOJIB3YIOTCS € TI0OYePETHO.
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Mocksa, 20009.

e KoHTponbHble U npoBepouHble paboTsl. Xumusa 9. K yuebnuky ['abpuensna O.C. Xumus — 9.
M, Hpoda, 2011.

e O.C. TI'abpuensu, N.I'. OctpoymoB, A.I'. Beenmenckas. OOmiass xuMusi B TecTax, 3ajgadax,
ynpaxneHusx. JIpoga, M, 2009

e KonrponbHbsle U npoBepouHble padoThl. Xumus 8. K yue6nuky I'abpuensna O.C. Xumus — 8.
M, Jlpoda, 2013.

e ["abpuensn O.C. Xumus. 8 ki.:pabouas terpaap Kk yueOHuky O.C.I'abpuensna «Xumus.8 kiacc»
/ O.C.I'abpuensn, C.A.Cnaakos.-M.: JIpoda,2015.-207,[1] c.:um.



e ["abpuensn O.C. Xumus. 8 KI..TeTpaap s JTa0OPAaTOPHBIX OMBITOB M MPAKTHYECKUX PAOOT K
yuebnuky O.C.I'abpuensna «Xumusa. 8 xiacey/ O.C.I'abpuensn, A.B. Smykosa.-6-eusn.,
crepeorturt.-M.: JIpoda,2015.-96¢.:m.

e ["abpuensn O.C. Xumus. 9 ki.:padouas terpans k yueoOHuky O.C.I'abpuensna «Xumus.9 kimace»
/ O.C.I'abpuensu, C.A.Cnanko.-14-e uza.,crepeotun.-M.: JIpoda,2015.-221,[3] c.:um.

e['abpuensn O.C. Xumus. 9 Ki.:TeTpaap g Ja00paTOPHBIX OMBITOB M MPAKTHUYECKUX padoT K

yueOonnky O.C.I'abpuensna «Xumus. 9 kmacey/ O.C.l'abpuensn, A.B. Smykosa.-7-eu3m.,

crepeorurt.-M.: [Ipoda,2015.-112 c.:um.

e[ 'onuapuyk O.}0., Ho6porun J.}O., KaBepuna A.A. I'ocymapcTBeHHass MTOTOBasl aTTECTALUS

BBIITYCKHUKOB 9 KitaccoB B HOBOU (popme. Xumus. 2010 // DUIIN. — M.: Uarennext-Lentp, 2009.

eJlayroBa O.b., KppuioBa O.H. CoBpemeHHBIE NEIaroru4ecKue TEXHOJIOTHU B MPOQPHILHOM

o0yuyenuu // Yuebno-metoauueckoe nocodue s yuureneit — CIIb., 2007. — 176c¢.

eKapepuna A.A., Jloopotun J1.}O. Xumus. [1A-2010. Dx3amen B HOBOU opme. Xumus. 9 kiracc

// ®UIINA. — M.: Actpeins, 2009.

eKopomenko A.C., Cnacruna M.I'. Camoe MoJiHOE€ H3JaHUE THUIOBBIX BAaPUAHTOB pPEATBHBIX

3amannii EI'D 2009. Xumus // ®UITA. — M.: — Actpens, 2009.

eMapkaueB A.E., bopoBckux T.A., UepnoGennckas I'.M. IlpuMeHeHne merona IPOCKTOB B

IIKOJILHOM mpakTHke // Xumus B mkoie. — M., 2007. — Ne 2.

ehttp://www.hemi.nsu.ru — OcHOBbI XUMUH. DIICKTPOHHBIN YUCOHUK.
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3. Ily3ako C.A., [TonkoB B.A.. [Tocobue mo xummu. — M. «Bpicmias mxkoinay, 2005
4 SlaxnoBny AWM. Xumus. B momomip BeimyckHHKY u abutypuenty — CII0. «Ilaputer», 2000
5.Copoxun B.B., 3notHukoB E.I'. [IpoBeps cBou 3Hanus: Tectsl o xumuun: KH. J{ns yqamumxcs.-
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/Odopm. B.YUynpeirun.- M.: [let.uT.,1988.-303 c.:um., potous.
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onbIThL.- Jlenunrpan Msa-so «Xumus» Jlenunrpanckoe oraenenue 1980.-392 c.ui.
8.KypHan «XuMus B IIKOJIEY;
9.Kontpen - Xumusi mist Bcex (http://kontren.narod.ru). - mHpOpManMOHHO-00pa30BaTEIbHBIHI
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11.OHUMKIONEIMYECKHUI CITIOBAPh IOHOTO XUMUKA

Meauapecypcsl.
e CD «Heopranudeckasi XUMUs», U3AATEIbCTBO «Y YUTEIb)
e CD «lIxona Kupunia u Medboaus», U3aaTeIbCTBO «YYUTEIIbY
o Xwumus. IIpocsemenne «Heopranuueckast xumusi»,. 8 kiiacc. (Ha 2-X AUCKax)
o Xwumus (8-11 xnacc). Bupryanbnas naboparopus (yueOHOE 3IEeKTPOHHOE H3TAHKE)

CpencrBa 00y4enust

B mepeyHsix cpeacTB MaTepHabHO-TEXHUYECKOTO 00ECIeUeHHs MPEACTaBICHb He KOHKPETHBIE
Ha3BaHUs, a JMIIb 00Ias HOMEHKJIAaTypa OObEKTOB, TAK KaK MHOTHE IMPOM3BOJUMBIE CPEACTBA U
O0OBEKThl MAaTEepPHAbHO-TEXHUUECKOro O0O0ecnedeHus SBISAIOTCS B3aMMO3aMEHSEMbIMH M HX
UCIOJIb30BaHUE MPU3BAHO 00ECHEUUTHh HE TOJBKO MPENOJaBaHue KOHKPETHBIX MPEIMETHBIX TEM,
HO, TMPEeXJe BCEro, CO3/laHne YCIOBUU JUisi (OPMHUPOBAHMS W pa3BUTHS YMEHHUH M HaBBIKOB
yuyamuxcs. VCKIo4eHue COCTaBIIAIOT HAOOphl XUMHMUYECKHX PEaKTHBOB, KOJUIEKIIMH, a TaKxXe
CHelHaTIn3UpPOBaHHbIE IPUOOPHI U anmnapaThl, KOTOPbIE UMEIOT KOHKPETHBIE HA3BAHUSI.

CpenctBa oOyueHust Juist 3((EeKTUBHOIO MNpPENoJaBaHUs XMMHUU MPEACTaBIECHBl Pa3IMYHBIMU
BUJAMU T0cOOMM (HaTypanbHble OOBEKTHI, MOJENH, MPUOOPHl M HAOOPHI A IMOCTAHOBKU
JEMOHCTPALIMOHHOIO M YYEHHYECKOTO0 HKCIIEPUMEHTA, IeYaTHbIE U DKPAaHHO-3BYKOBBIE CpEACTBA
oOyueHusi, CpeICTBAa HOBBIX HH(POPMAIMOHHBIX  TEXHOJOTUH, a TaKKe BCIIOMOraTeJbHOE
000py/IOBaHUE).

MarepunanbHo — TeXHHYeCKOe o0ecriedeHHe

. Ilepuonnueckas cucreMa xumudeckux aneMmeHToB /.M. Menaeneena.
. DIIEKTPOXUMHUYECKHUN PsJl HAIPSHKEHUN METAJIIOB.

. PacTBOpMMOCTB KHCIIOT, OCHOBAHUI U COJIEH B BOJE.

. Habop Tabmnui nmo HeopraHM4ecKol XUMHUU.

. IlopTpeTs! yueHBIX-XMHKOB

. Habop obopynoBanus Jist 1aOOpaTOPHBIX OMBITOB M MIPAKTUIECKUX PAOOT.
. KOJ'IJ'IGKLII/II/I 110 HeOpFaHH‘leCKOﬁ XUMHUH.

. HaGop peakTHBOB 110 HEOPraHMYECKOH XUMHUU.
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