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IHosicuuTeabHAdA 3aNMCKa
Pabouast mporpamMmma pazpaborana Ha ocHOBE aBTOpPCKO# nporpammbl O.C.I"abpuensH,
cooTBeTcTBYMOIIEH DerepaTbHOMY KOMIIOHEHTY ['0cy1apcTBEHHOTO CTaHJapTa 001Iero
00pa3zoBaHus U AONYyIIEHHOW MUHHCTEpCTBOM 00pa3oBaHus U Hayku Poccuiickoit Deaepanun
(O.C.T'abpuensia [Iporpamma kypca xumuu s 8-9 kitaccoB 00111e00pa3oBaTEIbHBIX
yupexaennii / O.C.I'abpuensa. — M.: JIpoda, 2017r.).
ABTOPCKOIA TpOrpaMMe COOTBETCTBYET yueOHUK: «Xumust 9 kinacey» O.C.I'abpuensH -
Jannas pabouas nporpamMma pa3paboTaHa Ha OCHOBE CIEAYIOLIUX
HOPMAaTHBHO - IPABOBBIX IOKYMEHTOB:
1. ®enepanbHblil 3ak0H 0T 29 nekadps 2012 roga Ne 273 - @3 «O6 obpa3oanuu B Poccuiickoit
®denepauun» CT. 28, 4. 2;
2. ®enepalibHBINA TOCYAAPCTBEHHBIN 00pa30BaTEIbHBIN CTAaHIAPT OCHOBHOT'O 00IIIETO
00pa3zoBaHus, yTBEPXKACHHBIN MprukazoM MunoopHayku Poccuun ot 17.12.2010 Ne 1897, (c
n3mMeHeHussMu oT 29.12.2014 Ne 1644, ot 31.12.2015 Ne 1577);
3. ITocranoBnenue ['maBHOTO rocygapcTBeHHOr0 canutapHoro Bpaya P® ot 29.12.2010 Ne 189
«O06 yrBepxnenun CanlluH 2.4.2.2821-10 «CanutapHO-31HAEMUAOIOTHYECKUE TPEOOBAHUS K
YCIIOBUSIM M OpraHu3anuu oO0ydeHus B o011e00pa3oBaTeabHbIX YUPEKACHUIX» (B PEll.
m3MmeHeHuii Ne 1 ot 29.06.2011 Ne 85, usmenenuii Ne 2 ot 25.12.2013 Ne 72, n3amenenuii Ne 3 ot
24.11.2015 Ne 81);
4. - nmpuka3z Munoopuayku Poccuu ot 31.03.2014 Ne 253 «O06 yTBepkaeHUH (enepalbHOTro
nepeyHsl y4eOHUKOB, PEKOMEHIYEMbIX K HCIIOIb30BAHUIO MPU PeaTr3alui UMEIOIINX
rOCy/IapCTBEHHYIO aKKpEIUTAIUI0 00pa30BaTeNbHBIX IPOrpaMM HauaJbHOTO OOIIEro,
OCHOBHOTO 00IIIero, cpeHero oodmero odpaszoBanus» (B pea. npuka3oB MunoopHayku Poccun
o1 08.06.2015 Ne 576, ot 28.12.2015 Ne1529, ot 26.01.2016 Ne 38, Ne629 ot 07.07.2017r.);
5. IlpumepHas nmporpamMmma OCHOBHOTO 00IIETo 00pa30BaHUs 110 XUMHH I ydamuxcs 8 — 9
KJ1accoB o0meoOpazoBaTenbHbIX yupexaeHuil (PI'OC) 8 — 9 kir./ coct. O.C. I'abpuensa. — M.
Hpoda, 2017T.

HN3y4yeHne XMMHMH HA CTYIIEHH OCHOBHOI'0 00111€er0 00pPa30BaHUS HANIPABJIEHO HA
AOCTUKEHHE CJIeYIoIIel eu:
e H3y4YEHHE COCTaBA, CTPOCHMUS, CBOMCTB XUMUUYECKUX JJIEMEHTOB- MIPEICTaBUTEIEH
OTAEJBHBIX IPYMI TJIABHBIX NOATPYII NEPUOANYECKON CUCTEMBI JJIEMEHTOB
JA.N.MenneneeBa, UX COEAUHEHUI U TPUMEHEHUS.

3agauu Kypca:

e OCBOEHHE Ba:KHeHIIMX 3HAHMI 00 OCHOBHBIX MOHATHAX U 3aKOHAX XWMHUHU, XUMUYECKOU
CUMBOJIUKE;

e OBJIaJIeHHe YMEHMAMM HAOII0AaTh XUMHUUECKUE SBJICHUS, IIPOBOJIUTH XUMUYECKUI
HKCIEPUMEHT, MPOU3BOJUTH PACUETHI HA OCHOBE XUMHUYECKUX (DOpMYIT BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUH;

e pa3BHUTHe [103HABATEIbHBIX HHTEPECOB M UHTEIIEKTYaIbHBIX CIIOCOOHOCTEH B Mpoliecce
MPOBEJCHUS XUMUYECKOTO SKCIIEPUMEHTA, CAMOCTOSTEILHOTO IPUOOpETEHHSI 3HAHUH B
COOTBETCTBUM C BO3HUKAIOIINMHU KU3HEHHBIMH NTOTPEOHOCTSMU;

e BOCINHMTAHHE OTHOLIEHHS K XMMHUU KaK K OJHOMY U3 (PyHJaMEHTAIbHBIX KOMIIOHEHTOB
€CTECTBO3HAHUS U 3JIEMEHTY 00Ie4eTI0BEYECKON KYIbTYPBHI;

e MNPpPHUMEHEHMe MOJYYeHHbIX 3HAHMI M YMeHMH 11 0€3011aCHOT0 UCIIOJIb30BAHUS
BEIIIECTB U MAaTEpHAJIOB B OBITY, CEIb,CKOM XO3sICTBE M HA MPOU3BOICTBE, PEIICHUS
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MPaKTUYECKHX 3a/1a4 B TOBCEAHEBHOM XKU3HU, IPEAYIPEXKICHUS SIBJICHUN, HAHOCSIIINX
BpE/l 3/I0POBbIO YEIOBEKA M OKPYKAIOIIEH Cpelie.

MecTo y4eOHOro npeaMera B y4eOHOM IIaHe
Cornacuo yuebnomy miany ainss MKOY OLIN OOO a. I'ypénku Ha uzyyeHue npeamera B 9
KJ1acce OTBOAMTCS 68 4acoB U3 pacueTa 2 yaca B HEJENio IpHu 34 pabounx HEJesIX.
YpoBeHb n3ydueHust — 6a30BbIN.

HnarmpyeMble pPe3yJbTaThbl 0OCBOCHUA yqeﬁﬂoro npeamMera

HpI/I HU3YUCHUH XUMHU B OCHOBHOM IIKOJIE 00ECIIEUNBACTCS JOCTHIXKCHHC JIMYHOCTHBIX,
MCTAIIPEAMETHBIX U MMPECAMETHBIX PE3YJIbTATOB.

IIpexmeTHbIE:
1) packpbIBaTh CMBICJI OCHOBHBIX XUMHUYECKHUX MOHATUN: XMMUYECKUN JIEMEHT, aToOM,
MOJIEKYJIa, MOH, KATUOH, aHUOH, NIEKTPOOTPHULIATEIBHOCTD, CTENIEHb OKUCIICHUS, XMMUYECKas
peakuus, TernjaoBoil 3¢ (hexT peakuu, MoJib, MOJIIPHBII 00bEM, PacTBOP; JIEKTPOJIUTHI,
HEBJICKTPOJIUTHI, SJEKTPOIUTHYECKAs TUCCOLMALINS, pEaKI[MM HOHHOTO 0OMeHa, T'HIPOJIN3
coJjiei, 0OpaTUMble U HEOOPAaTUMBbIE PEAKIIMH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC PEAKIIIH,
OKHCJIUTEIb, BOCCTAHOBUTENb, OKUCICHUE U BOCCTAHOBJIEHUE, DJIEKTPOJIN3, AJIJIOTPOIIHNS,
aM(pOTEpHOCTh, XUMHUYECKas CBsI3b (KOBAJCHTHAs, HOHHAs, METAIIIMUECKAs ), MEKMOJIEKYIIIPHbIE
B3auMoJIeficTBUA (BOJOPOIHAs CBsA3b, CHIIbI BaH-1ep-Baanbca), KoMIUIEeKCHBIE COeIMHEHUS,
KPUCTAJNINYECKUE PeIIeTKU (IPUMUTUBHAs KyOuuyeckas, 00beMHO-1IEeHTPUPOBAHHAS
KyOudeckas, TpaHeLleHTpUpOBaHHasl KyOudecKasl, FeKcaroHalibHas INIOTHOYIIAKOBaHHas ),
KOPPO3Hs METAJUIOB, CIUIABBL; CKOPOCTh XMMUYECKOM pPEeaKIUH, KaTaau3, XMMUYECKOE
paBHOBECHE, DIIEMEHTBl XUMUYECKON TEPMOJIUHAMUKYU KaK OJTHON U3 TEOPETUYECKUX OCHOB
XUMHUU; TIpeAenbHo gonyctuMas koHuenTpamus (ITIK);
2) WUTIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XUMHUECKUX MOHATHUH (CM. I1. 1) U IPUMEHSTH 3TH
MOHSITHS IIPH ONTUCAHUM BEILECTB U UX MPEBPAIICHUN;
3) UCOIb30BaTh XUMUYECKYIO CUMBOJIMKY JUIsl COCTaBJICHUs (POPMYIT BEIIECTB U YpaBHEHHI
XUMUYECKHUX PEAKILUM;
4) onpenenaTb BaICHTHOCTh U CTENIEHb OKUCIIEHUS! XUMUYECKUX 3JIEMEHTOB B COETUHEHUSIX
Pa3JIMYHOTO COCTABA; IPUHAMICKHOCTh BELIECTB K ONIPEACICHHOMY KJIACCY COEAMHEHUH 110
dbopmynam; BUJIbI XUMHUYECKOU CBSI3M (KOBAJICHTHOW, MOHHOM, METaJUTMUYECKOW) B
HEOPraHMYECKUX COEAMHEHHUAX; 3apsi/l HOHA [10 XUMUYECKOU (hopMyIie; XapaKTep Cpelibl B
BOJHBIX PAaCTBOPAaX HEOPraHUYECKNUX COCIMHEHHM, TUIT KPUCTAJUIMYECKOW PEIIETKN
KOHKPETHOI'O BEILIECTBA;
5) packpsiBaTh cMbIci [lepuoanueckoro 3akona /.M. MenneneeBa u 1eMOHCTPUPOBATH €TI0
MOHMMAaHKE: OMMCHIBATh U XapaKTepru3oBaTh Tabanunyto popmy [lepuonnyeckoii cuctemsl
XUMHYECKHX 3JIEMEHTOB: pa3nuyarh noHsATHs "A-rpynmna" u "b-rpynna", "mansie nepuosl" u
"Gonbire nepuoabl"; 0ObACHATH CBSI3b MON0XKEHUS 3eMenTa B [lepuoandeckoit cucteme ¢
pacripesielIeHUeM JIEKTPOHOB 10 SHEPTeTUYECKUM YPOBHSAM, MOAYPOBHIM U OpOUTAIISIM aTOMOB
NEPBBIX YEThIPEX MEPHOJIOB; BBIJIENIATH 00IIME 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB
HJIEMEHTOB M UX COCTUHEHUH (KMCIOTHO-OCHOBHBIX U OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
CBOICTB OKCHJIOB M THAPOKCHUIOB) B MPEENIaX MAJIBIX IIEPUOIOB U TIIaBHBIX MOATPYIII C Y4ETOM
CTPOEHHUSI UX aTOMOB;
6) packpbIBaTbh CMBICII TEOPUU JIEKTPOJIUTHUECKON AMCCOLMAINY, 3aKoHa ['ecca 1 ero
CJIEICTBUH, 3aKOHA JEHCTBYIOLIUX MAaCC, 3aKOHOMEPHOCTEH U3MEHEHHUsI CKOPOCTH XUMUYECKOU
peaxuy, HallpaBJICHNUs CMELICHNSI XUMUYECKOI'O PABHOBECHS B 3aBUCUMOCTH OT PA3JINYHBIX
(baxTOpoB;
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7) KnacCUpHUIMPOBATH XUMHUUECKUE 3JIEMEHTHI; HEOPraHUUECKUE BEIECTBA; XUMHUYECKHE
peakuuy (1o YUCIly U COCTaBy yYacTBYIOIIMX B PEAKIIMU BEIIECTB, 110 TEIUIOBOMY 3G (eKTy, 1o
arperaTHOMy COCTOSIHUIO PEAareHTOB, 10 H3MEHEHUIO CTEINEHEH OKUCIIEHUS XUMUYECKUX
3JIEMEHTOB, 110 0OPAaTUMOCTH, TI0 YYaCTHIO KaTalu3aTopa);

8) xapakTepu30BaTh (OMUCHIBATh) OOLIME XUMUUECKHE CBOMCTBA BEILIECTB Pa3IMUHBIX KJIACCOB
HEOPraHMYECKUX COEUHEHUH, MOATBEPXK/1asi 3TO OIMCAHUE IPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHHH COOTBETCTBYIOIMX XUMUYECKUX PEaKIUii;

9) cocTaBiATh ypaBHEHUS: 3JEKTPOIUTUYECKON AUCCOLUUAIIMU KUCIIOT, LIe0YeH U Coslel;
IIOJIHBIE U COKPAIIEHHbIE YPABHEHUS peaKklUil HOHHOTO 0OMEeHa; peakIfii, HOATBEPIKIA0IINX
CYLIECTBOBaHME T'€HETHUUECKON CBS3U MEXKIY BEILECTBAMU PA3JIMYHBIX KJIACCOB; PACKPhIBATH
CYIIHOCTb ITPOLIECCOB TUAPOJIN3a CONEH OCPEICTBOM COCTABICHHS KPATKUX MOHHBIX U
MOJIEKYJISIPHBIX YPAaBHEHUH peakiHii, CyIIIHOCTb OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEaKIHii
HOCPEJICTBOM COCTABJICHUS 3JIEKTPOHHOIO OajlaHCca ATUX peakLUif; MpeICKa3bIBaTh XapaKTep
cpebl B BOJHBIX pacTBOpax COJIEH;

10) xapakTepr30BaTh (ONMUCHIBATh) (HPU3MUCCKHE U XUMUYSCKUE CBOMCTBA MPOCTHIX BENICCTB
(kucmopo, 030H, TpaduT, anmmas, KpeMHHiA, 60p, a3ot, Gpocdop, cepa, XJIop, HATPUil, KaJHid,
MarHui, Kajabluil, aTlOMUHUMH, )KeJ1e30, Me/lb, LIUHK, cCepedpo) U 00pa30BaHHBIX UMH CIOKHBIX
BELIECTB, B TOM YUCJIE X BOJHBIX PaCTBOPOB (AMMHMAK, XJIOPOBOJOPO/I, CEPOBOIOPO]I, OKCH/IbI
yraepona(Il, IV), kpemuusa(1V), azora(l, 11, 1L, IV, V) u dpocdopa(Ill, V), cepsi(1V, VI),
CepHHUCTAas1, cepHasi, a30THasA, (hocopHasi, yrojabHas, KpeMHHUEBAsT KHCIOTHI, OKCHUIBI U
ruapokcuabl MmetaiioB [A - lIA-rpynn, amtomunus, menu(1l), uunka, xenesa (11 u I11));
HOSICHSITh COCTaB, OT/EJIbHBIE CLIOCOOBI IOJTYYEHHS U CBOMCTBA CJIO’KHBIX BELLECTB
(kECTIopoaCcOoAepIKAIIIE KUCIOTHI XJI0pa, a30TUCTAast, OOpHAsi, YKCYCHAsl KUCIIOTHI M UX COJIH;
rasiorenn el kpeMHUA(IV) u pocopa (111 u V); okcua u runpoxcun xpoma(Ill), nepmanranar
KaJus);

11) onuckIBaTh poJib BaXKHEHIINX U3Y4aeMBbIX BEILIECTB B PUPOHBIX MpOIeccax, BIUSIHUE HA
KUBBIE OPraHU3Mbl, IPUMEHEHHUE B PA3IMYHBIX OTPACISAX IKOHOMHKH, UCTIOIb30BaHUE JUIS
CO3JIaHUS COBPEMEHHBIX MaTEPHAJIOB U TEXHOJIOTHIA;

12) mpoBOIUTH peakiiy, MOATBEPKIAI0IINE KaUeCTBEHHBII COCTAaB PA3IMYHbIX BEILECTB,
pacrio3HaBaTh ONBITHBIM ITyTEM COJEPIKaIMecs: B BOJHBIX pacTBOPAX MOHBI: XJIOPUI-, OpOMHU/I-,
uoaua-, cyasdat-, pocdar-, kapOOHaAT-, CHIIMKAT-, CYyAbQUT-, CYIb(UI-, HUITPAT- U HUTPUT-
MOHBI, THPOKCHU/I-UOHBI, KATHOHBI aMMOHUSI, MAarHUs, KJIBLIUS, AJIFOMUHHS, jkene3a(2+) u
xeneza(3+), meau(2+), IMHKA;

13) 0OBACHATH U MPOTHO3UPOBATH CBOMCTBA BAXKHEHUIIINX M3y4aeMbIX BEILECTB B 3aBUCHUMOCTH OT
UX COCTaBa U CTPOEHUS, IPUMEHEHHUE BELIECTB B 3aBUCIMOCTH OT UX CBOMCTB, BO3MO>KHOCTh
NPOTEKaHU XUMUYECKUX MPEBPAIIECHUI B pa3IMYHBIX YCIOBHUAX Ha OCHOBE PACCMOTPEHHBIX
3JIEMEHTOB XUMUUECKOM KMHETHKH U TEPMOTUHAMUKH;

14) BBIYUCIIATH OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MAcChl BEIIECTB; MACCOBYIO JIOJTIO
XUMHYECKOI0 3JIEMEHTA 10 (hOpMyIie COeIMHEHNS; MAaCCOBYIO JOJIIO BEIIECTBA B paCTBOPE;
MOJIbHYIO JIOJIF0 XUMHUYECKOTO 3JIEMEHTA B COETMHEHUH, MOJISIPHYIO KOHIIEHTPAI[UIO BEIIECTBA B
pacTBope; HaXOIUTh MPOCTEUITYIO (POPMYITY BEIIECTBA ITO MACCOBBIM MJIM MOJIHBIM JIOJISIM
AIIEMEHTOB; TIPOBOAMTH PACUYETHI IO YPABHEHHUSIM XHMHUYECKHX PEaKIMi C Y9e€TOM HEIO0CTaTKa
OJIHOTO M3 PEareHTOB, IPAKTHUYECKOT0 BbIX0/1a MPOAYKTA, 3HAYEHHSI TEIJI0BOTO A dekTa
peaxIuu; oNpeaessaTh COCTaB CMECei;

15) cnenoBathk mpaBuiiaM 6€30MacHOM paboOThI B 1a00paTOpUU MPU UCHOIB30BaHUN XUMUYECKOM
1oCy bl U 000PYAOBaHUS, a TAKXKE IPAaBUIIaM OOpaleHUs C BELIECTBAMU B COOTBETCTBHH C
MHCTPYKLUSMH BBIIIOJHEHUS JTa0OPATOPHBIX ONBITOB U MPAKTUYECKUX padOT MO MOJYYEHUIO U
coOHMpaHnIo Ta3000pa3HBIX BEIIECTB (AMMHAKa M YIJICKHUCIIOTO Ta3a) U PEIICHUIO



HKCIEPUMEHTAIBHBIX 33/1a4 110 TeMaM Kypca; PeCTaBIATh Pe3ybTaThl SKCIEPUMEHTA B hopMe
BBIBOJIOB, JI0KA3aTEIbCTB, IPa(QHUKOB, TAOJIUIL U BBISBIATH SMIUPUUECKHUE 3aKOHOMEPHOCTH;

16) npuMeHSATH OCHOBHBIE OTIEPAIIMN MBICIUTEIBLHON JAeSTeIbHOCTH (aHAJIU3 U CUHTES,
cpaBHEHHE, 0000IIeHIE, CUCTEMATU3AINIO, BBIABICHUE MPUYNHHO-CIIEICTBEHHBIX CBSI3EH) MpU
M3YYE€HUU CBOICTB BEILIECTB U XUMUYECKUX PEAKLU; BIaI€Th €CTECTBEHHO-HAYYHBIMU
MeTOJIaMH MOo3HaHus (HaO0IeHUe, U3MEPEHUE, MOACIMPOBAHNE, SKCIIEPUMEHT (pealIbHbII U
MBICJICHHBIN );

17) npumeHsTh npaBuia 0€30MacHOro 0OpaIIeHus ¢ BEIIeCTBAMU, UCIIOJIb3YEMbIMU B
MOBCEIHEBHOM JKHU3HHU, IIPAaBUJIa TIOBEJICHUS B LEJIAX COEPEKEHUS 310POBbS U OKpYKarolen
MPUPOJIHOI cpesibl; TOHUMATh Bpell (OMacHOCTh) BO3/ICHCTBHS Ha KUBbIE OpraHU3MBI
OTIpe/IeNIEHHBIX BEIIECTB, MOSICHATH Ha IPUMEpaxX CrOCOObl yMEHbBIIEHUS U MIPEAOTBPAILIEHUS UX
BPEIHOTO BO3ACHCTBUSI, 3HAUCHUE KUPOB, OCIIKOB, YIIIEBOJOB JIJIsl OpraHu3Ma YeJIOBeKa;

18) ucnonb30BaTh MONYUYECHHBIE IPEACTaBICHUS O chepax npodhecCHOHATBLHON JesTebHOCTH,
CBSI3aHHBIX C HAYKOH W COBPEMEHHBIMU TEXHOJOTHSIMHU, KaK OCHOBY JUISI TPO()ECCHOHATLHON
OpPHUEHTAIUH U JIJIS1 OCO3HAHHOTO BEIOOpA XMMHH KaK MPOMUIBHOTO MPEeaIMeTa IPU IPOI0JHKEHUN
00y4eHus1 HAa YPOBHE CPEAHETO O0IIero 00pa3oBaHus;

19) yuacTBOBaTh BO BHEYPOUHON MTPOCKTHO-UCCIICIOBATEIHCKON ACATEIHPHOCTH XUMUYECKON U
XHUMHKO-3KOJIOTHYECKON HAIPaBIEHHOCTH, TPUOOPECTH OMBIT MPOBEICHHS yIEOHBIX
UCCJIEJOBAaHUM B YCIIOBUSX 00pa30BaTEIbHBIX OPraHU3alui, a TAK)Ke OpraHu3aluil (LeHTPOB)
JIOTIOJTHUTEIIFHOTO 00pa30BaHUS JETEH.

MertanpeameTHbie:

YMEHHE CaMOCTOSITEIPHO OINPEACIATh IeJId CBOETO OOYYCHHS, CTaBUTh W (POPMYITHPOBATH
JUIst ce0sl HOBbIE 3a/layl B y4€0e M MO3HABATEIbHOU AESITENbHOCTH, Pa3BUBAaTh MOTHUBHI U
MHTEPECHI CBOEH MO3HABATEIBLHOU JIEATEIBHOCTH;

YMEHHE CaMOCTOSTCIbHO TIUIAHUPOBATh IIYTH JIOCTVDKCHUS IIeJied, B TOM YHCIIE
anbTepHATHBHBIC, OCO3HAHHO BHIOMpaTh Hambonee 3(PQeKTuBHbIE CMOCOOBI pELICHUS
y4eOHBIX ¥ I03HABATEIHHBIX 33/1a4;

YMEHHE COOTHOCHTH CBOM JICHCTBUS C IUTAHUPYEMBIMH pE3yJbTaTaMH, OCYIICCTBIISATH
KOHTPOJIb CBOEH JESTeNFHOCTU B Mpollecce JOCTUKEHHsS pe3ylibTaTra, ONpeaesaTh COoCOOb
JNENCTBUI B paMKax IMPEAJIOKEHHBIX YCIOBHM M TpeOOBaHMN, KOPPEKTUPOBATH CBOM JEii-
CTBUS B COOTBETCTBHH C U3MEHSIIOIICHCS CUTYaIeH;

YMEHHE OIICHWBATh MPABWIBHOCTh BBITIOJHCHHS Y4YeOHOW 3amadu, COOCTBEHHEBIC
BO3MOXXHOCTH €€ pelleHus;

BJIaJICHHE OCHOBAMU CaMOKOHTPOJIA, CaMOOIEHKU, MPHUHITHUS PEUICHHH M OCYIIECTBICHUS
OCO3HAHHOTO BBIOOpa B yUeOHOH U MMO3HABATETHLHON e TENbHOCTH;

YMEHHE ONpENeNsITh TIOHSATHS, CO3/1aBaTh O0O0O0OIEHHUs, YCTaHABIWBATh aAHAJIOTHH,
KJIAaCCU(UITUPOBATh, CAMOCTOSTEIHLHO  BBIOMPATh OCHOBAHHWS W KPHUTEPHH  JUISA
KIacCU(UKALMK, YCTAaHABIMUBATH MPHUYUHHO-CIEJACTBEHHBIE CBSI3U, CTPOUTH JIOTHYECKOE
paccyXJIeHne, YMO3aKIio4YeHHe (MHAYKTHBHOE, JCIYKTUBHOEC W 10 AaHAJOTHH) M JelaTh
BBIBOJBI;

YMEHHE CO3/]aBaTh, MPUMEHSTH U MPeoOpa30BLIBATh 3HAKU U CUMBOJIBI, MOJETH U CXEMBI JIJIs
pelieHus yueOHbIX U MTO3HABATENBHBIX 33/1aY;

YMEHHE OpPraHWU30BBIBaTh Y4YeOHOE COTPYJAHHYSCTBO H COBMECTHYIO JICATEIBHOCTH C
VUUTEIeM M CBEPCTHHKaMH; PabOTaTh WHIWBHUIAYaJbHO W B TpPYIIE: HAXOIUTh oOIIee
peleHre M paspeniath KOHMIUKTH Ha OCHOBE COTJIACOBAHUS TO3UIMI U y4€Ta HHTEPECOB;
dbopMynTUpoBaTh, ApTyMEHTUPOBATH U OTCTAUBATh CBOE MHEHHUE;

yYMEHHE 0CO3HAHHO MCTOJIb30BaTh PEUEBHIE CPEJICTBA B COOTBETCTBHH C 3a7a4eii
KOMMYHHKAITUH JIJIS] BBIPAKEHHUSI CBOMX YYBCTB, MBICIIEH M MOTPEOHOCTEH; TUTAHUPOBAHHUSI U



pEryislUU CBOEH ACATENbHOCTH; BIaJCHUE YCTHOM U MMCbMEHHOM PEeYbl0, MOHOJIOTMYECKOU
KOHTEKCTHOU PEYbIO;

(dopmMHpoBaHUE M PAa3BUTHE KOMIIETEHTHOCTH B OOJIACTH MCIIOJIb30BaHMS MH()OPMAIIHOHHO-
KOMMYHHKAI[MOHHBIX TEXHOJIOTUH;

dopMHupoBaHHE U PA3BUTHE HKOJOTHYECKOTO MBIIUICHUS, yYMEHHE NPUMEHSTh €ro B
[IO3HABATEJIBHOM, KOMMYHMKAaTHBHOM, COLIMANbHOM MpakTHKE M HPOopecCHOHATbHON
OpHUEHTALINH.

JInuHocTHBIE:

B [ICHHOCTHO-OPUEHTALMOHHOM c(hepe — UyBCTBO FOPAOCTH 32 POCCUMCKYIO0 XUMHUYECKYIO
HayKy, TYMaHU3M, OTHOILIEHUE K TPYIy, LENEeYCTPEMIECHHOCTb;

(dbopMHpOBaHUE LIGHHOCTH 370pOBOro U 0e30macHoro o0pasa KU3HHU; YCBOCHUE MPaBUII
MH/IMBUYAJIbHOTO U KOJUIEKTUBHOTO 0€3011aCHOTO MOBEACHHS B YPE3BbIUANHBIX CUTYAIHSIX,
YTPOXKAIOIUX KU3HU U 30POBbIO JIIOJIEH;

B TPYZIOBO# cpepe — rOTOBHOCTH K OCO3HAHHOMY BHIOOPY AalibHEHIIEH 00pa3oBaTeNbHOM
TPAeKTOPHH;

B [I03HABATEJIbHON (KOTHUTUBHOMN, MHTEJUIEKTYaIbHOI) cepe — yMEHUE yNpPaBiIsATh CBOEH
[I03HABATEJILHOM 1E€ATENBHOCTBIO.

(opMHUPOBaHKE OCHOB IKOJIOTUYECKOU KYJIbTYPhl, COOTBETCTBYIOIIEH COBPEMEHHOMY
YPOBHIO 9KOJIOTHUECKOTO MBILIUICHUS, Pa3BUTHE OIBITA HKOJIOTUYECKH OPUEHTHPOBAHHON
pedIeKCUBHO-OLIECHOYHON U IIPAKTUYECKON JESTEIbHOCTU B dKU3HEHHBIX CUTYaIHIX;
BbpInyCKHUK HAy4YUTCH:

* ONMCHIBaTh CBOWCTBAa TBEPJIBIX, JKUAKUX, Tra3000pa3HbIX BEIIECTB, BBIACHAS HUX
CYILLECTBEHHBIE IPU3HAKU;

* XapaKTepU30BaTh BEIIECTBA II0 COCTaBy, CTPOEHUIO M CBOMCTBaM, YyCTaHaBIUBAaTh
IIPUYMHHO-CJIEICTBEHHBIE CBA3U MEKY JaHHBIMU XapaKTEPUCTUKAMH BEILIECTBA;

* PaCKpbIBATh CMBIC] OCHOBHBIX XUMUYECKUX MOHITHH «aToM», «MOJEKYJIa», «XUMUYECKUN
DIIEMEHT», <«IIPOCTOE€ BEUIECTBO», «CIOKHOE BELIECTBO», «BAJIEHTHOCTH», HCIOJb3Ys
3HAKOBYIO CUCTEMY XUMUM;

* 1300pakaTh COCTAaB MPOCTEHIINX BEHIECTB C MOMOIBIO XUMUYECKUX (POPMYI U CYIIHOCTb
XUMHUYECKHUX PEAKIMH ¢ TOMOIIbI0 XUMUYECKUX YPAaBHEHU;

* BBIYUCIIATD OTHOCHUTEJIBHYIO MOJIEKYJISPHYIO MW MOJSPHYKO MAacChl BELIECTB, a TaKkKe
MacCOBYIO JIOJIIO XMMHUYECKOI'O 3JIEMEHTa B COCAMHEHMSIX IJISl OLCHKU WX MPaKTU4YECKOU
3HAYUMOCTH;

* CpaBHUBATh 110 COCTABY OKCH/Ibl, OCHOBAHMSI, KUCIIOTHI, COJI;

* KJIacCCU(PULIMPOBATh OKCU/IbI U OCHOBAHMS IO CBOWCTBAM, KMCJIOTHI M COJIU TI0 COCTaBY;

* OJIH30BATHCSI TAOOPATOPHBIM 00OPYIOBAaHHUEM M XUMHUYECKON TIOCYIO0H;

d HpOBO)II/ITI) HCCJIIOKHBIC XMMHUYCCKHUEC OIIBITBI N Ha6J'IIO}IeHI/I$I 3a U3MCHCHUIMHU CBOﬁCTB
BEIIECTB B MpOIlecCe UX MPEBpAIllEHUI; COONI0IaTh MpaBUiia TEXHUKH O€30MacHOCTH MpHU
MIPOBEICHUH HAOJIOICHUI U OTIBITOB;

* pa3nU4aTh SKCIIEPUMEHTAILHO KUCIOTHI U IMIET0YH, MOIB3YSICh HHAUKATOPAMU; OCO3HABATH
HEOOXOAMMOCTh COOJIOICHUsT Mep O€30MacCHOCTH TMpU OOpalleHHH C KUCIOTaMHu |
IEJI0YaMH.

* pacKpbIBaTh CMBICH nepuoandeckoro 3akona J[. 1. Menpaeneena;

* OMUCHIBATh M XapaKTePU30BaTh TAOIUYHYIO (DOPMY MEPUOTUIECKON CUCTEMbI XUMHUYECKHIX
2JIEMEHTOB;

* XapaKTepu30BaTh COCTAB AaTOMHBIX SIIEP M pacCHpellelieHHe 4YHUCIa JJIEKTPOHOB IO
3JICKTPOHHBIM CJIOSIM aTOMOB XHUMHYECKHX JJIEMEHTOB MaJIbIX IEPHOJIOB MEPHOIUYECKON
CHCTEMBI, a TAK)KE KaJIUS U KaJIbIIUS;

* pa3IMuaTh BUBI XUMUYECKOW CBSI3M: MOHHYIO, KOBAJEHTHYIO TOJSAPHYIO, KOBaJCHTHYIO
HETIOJIPHYIO U METAINYECKYIO;



* 1300pakaTh BIEKTPOHHO-MOHHBIE (OPMYIIBI BELIECTB, OOPAa30BAaHHBIX XUMHUYECKUMHU
CBSI3SMH Pa3HOrO BUJA;

* BBISIBJISITh 3aBUCHMMOCTb CBOMCTB BEIIECTB OT CTPOECHMSI UX KPUCTAUIMUECKUX PEHIETOK:
MOHHBIX, aTOMHBIX, MOJIEKYJISIPHBIX, METAININYECKUX;

* XapaKTepU30BaTh XMMHUYECKHUE JJIEMEHThl U HUX COEIAMHEHUS HA OCHOBE IIOJIOKEHUS
3JIEMEHTOB B IIEPUOJUYECKOM cucTeMe U 0COOEHHOCTEN CTPOCHHS UX aTOMOB;

* XapaKTepU30BaTh HAyYHOE U MHUPOBO33PEHUYECKOE 3HAYEHHUE IEPUOAMYECKOrO 3aKOHA U
MEPUOIUYECKON CUCTEMBI XUMUYeCKUX 351eMeHTOB /1. 1. Menneneena;

* O0OBSACHATH CyTh XUMUYECKUX MPOLIECCOB M UX MPUHIUIHAIBEHOE OTIMYHE OT (PU3UYECKHUX;

* Ha3bIBaTh [IPU3HAKYU U YCIOBUS MPOTEKAHUS XUMUYECKUX PEAKLIUI;

* YCTaHABJIMBATh IPUHAIICKHOCTh XMMHUUYECKON peakUUu K OIpeneI€HHOMY THUIlY 10
OJIHOMY U3 KJIaCCU(PUKAIMOHHBIX MPU3HAKOB: 1) [0 YMCIIy U COCTaBY MCXOJHBIX BEUIECTB U
IPOAYKTOB peakuuu (peakluyd COENMHEHUs, PA3JIOKEHUs, 3aMelleHus U oOMeHa); 2) Io
BBIJICTICHUIO WJIM TMOTJIOIEHUIO TEIUIOTHI (PEaKIMK 3K30TE€PMUUYECKUE U IHIOTEPMUUECKHE);
3) 0 U3MCHEHHIO CTEICHEH OKUCIICHHS XMMHUYECKUX 3JIEMEHTOB (PEaKIUU OKHUCIUTEIHHO-
BOCCTAaHOBHUTEJIBHBIC); 4) IO 00PAaTUMOCTH TIpoliecca (peakuu 0OpaTuMbie 1 HEOOpaTUMBIE);
* COCTaBJIATb YPAaBHEHMS JJIEKTPOJIUTUYECKOM JUCCOLMALMM KHCIIOT, IIEJIOYEH, COJIEH;
MOJIHBIE U COKpAIllEHHbIE MOHHBIC YPaBHEHUS peakluil 0OMEHa; ypaBHEHUS OKHUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIX PEaKIuil;

* IPOTHO3UPOBATh MPOAYKTH XUMHUYECKHX pEaKIuil 1mo ¢opMynamM/Ha3BaHUSIM HCXOTHBIX
BEIIIECTB; OMPEEISATh HCXOJHBIE BEIeCTBa M0 (hopMyiIaM/Ha3BaHUSAM MPOYKTOB PEAKIINH;

* COCTaBJIATh YPaBHEHHS PEAKIHi, COOTBETCTBYIOUIMX IOCIEI0BATENFHOCTU («IIETIOUKE))
IpEBpaLEHUI HEOPraHMYECKUX BEIIECTB Pa3IMUHbIX KJIACCOB;

* BBISIBJISITh B IIPOLIECCE JKCIIEPUMEHTA IPU3HAKU, CBUAETENIbCTBYIOIIME O NPOTEKAHUHU
XAMHYECKON PEAKIIUU;

* [IPUTOTOBJIATH PACTBOPBI C ONPEAEIEHHON MaCCOBOU J10JIEH PaCTBOPEHHOIO BEILIECTBA;

* OIPENENSATh XapaKTep Cpelbl BOJHBIX PACTBOPOB KHUCIOT U INEJIOYEH IO HM3MEHEHHIO
OKPACKH UHJIUKATOPOB;

* IPOBOJIUTh KAYECTBEHHBIE PEAaKIUU, MOJATBEP)KIAIOIINE HaJIW4Yhe B BOIHBIX PACTBOPAX
BEULIECTB OTAEIBHBIX HOHOB

* OIpENEeNATh TNPUHAAJICKHOCTh HEOPraHMYECKMX BEUIECTB K OJHOMY M3 M3yYEHHBIX
KJIACCOB/TPYII: METAJJIbl 1 HEMETAJUIbI, OKCHJIbl, OCHOBAHHUSI, KUCIIOTHI, COJIH;

* COCTaBJIATH (POPMYIIBI BELIECTB 110 MX HA3BaHUSIM;

* OIIPENENSTh BAJIGHTHOCTD U CTETIEHb OKUCIIEHHUS DJIEMEHTOB B BEILIECTBAX;

* COCTaBJIATH (OPMYJbl HEOPTaHWYECKUX COEAMHEHWH 110 BaJCHTHOCTSM U CTENEHSIM
OKHCIICHHsI JIEMEHTOB, a TaK)K€ 3apsjaM HMOHOB, yKa3aHHBIM B TaOJUIE PAaCTBOPHUMOCTH
KHCJIOT, OCHOBAHUM U COJICH;

* OOBSACHATH 3aKOHOMEPHOCTH HM3MEHEHHUS (PU3MUECKUX U XUMHUYECKUX CBOMCTB IMPOCTHIX
BEIIECTB (METAUIOB U HEMETAUIOB) M WX BBICIIUX OKCHAOB, 00pa30BaHHBIX 3JI€MEHTaMU
BTOPOT'O U TPETHETO MEPHOJIOB;

* Ha3bIBaTh OOIIME XMMHUYECKHE CBOWCTBA, XapaKTEPHbIE JUISI TPYMI OKCUIOB: KHCIOTHBIX,
OCHOBHEIX;

* Ha3bIBaTh OOIIME XMMHUYECKHE CBOMCTBA, XapaKTepHble i KaXJIOro H3 KJIaccoB
HEOPraHMYECKUX BEIIECTB: KUCIOT, OCHOBAHUI, COJIEH;

* IPUBOJIUTH MPUMEPHI PEAKIINA, MOATBEPXKIAIOIIUX XUMUYECKIE CBOWCTBA HEOPTaHUUECKUX
BEIIIECTB: OKCUAOB, KHCJIOT, OCHOBAaHUH U COJICH;

* ONPENENSITh BELIECTBO-OKUCIUTENb M  BELIECTBO-BOCCTAHOBUTENb B OKHUCIUTENBHO-
BOCCTAHOBUTEJIbHBIX PEAKIUAX;

* COCTaBJIATh OKHCJIMTEIbHO-BOCCTAHOBUTENIbHBIN OanaHc (A1 M3YyYEHHBIX peakluuid) 1o
IPEJIOKEHHBIM CXEMaM PEAKIUI;

* IPOBOJUTH Ja0OPAaTOPHBIE OMBITHI, MOATBEPKAAIOIINE XUMUUYECKHE CBOMCTBA OCHOBHBIX
KJIACCOB HEOPTraHMYECKUX BEIIECTB;



BuvinyckHuk nonyuum 603M0MCHOCHb HAYYUMBCA:

* IPaMOTHO 00paIIaThcs ¢ BEIIECTBAMHU B TOBCEIHEBHOM KU3HMU;

* 0CO3HaBaTh HEOOXOIUMOCTH COOJIOACHHUS MPABUI SKOJIOTUYECKH O€30MacHOrO MOBEICHHS
B OKpY’Karollel MpUpOaHON Cpelie;

* IOHUMATh CMBICI U HEOOXOIUMOCTH COOJIONCHUS TPEAINUCAHHMA, MpeaIaraeMbeix B
MHCTPYKIUSAX 110 UCTIOJIB30BAHUIO JIEKAPCTB, CPEJCTB OBITOBOM XUMHUU U JIP.;

* HCIIOJIB30BATh  MPHOOPETEHHBIC  KIIOYEBBIC  KOMIETCHTHOCTH IPH  BBIIOJHEHUU
UCCJIEIOBATENILCKUX IPOEKTOB 10 M3YyYEHHIO CBOMCTB, CHOCOOOB TIOJNY4YEHHS U
pacro3HaBaHMsI BEIIECTB;

* pa3BUBaTh KOMMYHHUKATHBHYIO KOMIIETEHTHOCTb, HCIOJb3ysl CpEICTBa YCTHOW U
MUCbMEHHOW KOMMYHHKAIIMM TIpu paboTe C TeKCTaMH YYeOHWKAa U JOMOJHUTEIHHOU
JUTEPaTypOid, CIPaBOYHBIMU TAOJIULIAMU, TPOSBISATH TOTOBHOCTh K YBRKCHHIO MHOW TOUKH
3peHus IpU 0OCYKIEHUU PE3yJIbTaTOB BHIMIOTHECHHON Pa0OTHI;

* OObEKTHBHO OIICHMBATh HH(MOPMALMIO O BEIIECTBaX M XUMHUYECKHX IMpoleccax,
KPUTHYECKH OTHOCHUTHCS K IICEBJOHAYYHOH WH(POpMAIUU, HETO0OPOCOBECTHOW pEKIaMe,
Kacarolleics UCTIOIb30BaHMS PAa3TUYHBIX BEIIECTB.

* 0CO3HABAaTh 3HAYCHHUE TCOPCTHUSCKUX 3HAHUH JIJISl IPAKTHUECKOM EATETPHOCTH YEI0BEKa,
* OMUCHIBATh U3YYCHHBIE OOBEKTHI KAK CHCTEMBI, IPUMEHSIS IOTUKY CHCTEMHOTO aHaln3a;

* PUMEHSTH 3HAHUS O 3aKOHOMEPHOCTSIX TIEPUOJINYSCKON CUCTEMBl XUMHYECKHUX JJICMEHTOB
JUIsl OOBSCHEHUS U TIPEBUACHUS CBOMCTB KOHKPETHBIX BEIIECTB;

* pa3BuBaTh WH(POPMAIMOHHYIO KOMIIETEHTHOCTh ITOCPEJICTBOM YIUIYOJICHUs 3HAHHWHA 00
HCTOPUU CTAaHOBIICHUSI XMMHYECKON HayKH, €€ OCHOBHBIX MOHSATUH, IEPUOIUYECKOTO 3aKOHA
KaK OJHOT0 W3 BAKHEHIIMX 3aKOHOB IMPHUPOIBI, a TAKKE O COBPEMEHHBIX IOCTHKCHHSIX
HAyKH U TEXHHUKH.

* COCTABJIATh MOJICKYJISIDHBIC W TIOJHBIC MOHHBIC YPaBHEHHUS IO COKPAIIEHHBIM HOHHBIM
YpaBHEHHUSIM;

* MPUBOJIUTH MPUMEPHI PEAKIHHA, MOATBEPKIAOIINX CYIICCTBOBAHUE B3aUMOCBSI3H MEXKITY
OCHOBHBIMH KJIACCAMU HEOPTaHUYECKUX BEIIECTB;

* MPOTHO3UPOBATH PE3YJIHTATHI BO3JICHCTBUS PA3IMIHBIX (DAKTOPOB HA U3MEHEHUE CKOPOCTH
XUMHUYECKON PEeaKIlnu;

* MPOTHO3UPOBATh  PE3yJAbTaThl BO3JACHCTBHS pa3IUYHBIX (AKTOPOB HA CMEIICHHE
XUMHUYECKOTO PAaBHOBECHS.

* MPOTHO3UPOBATH XMMHUYCCKHE CBOWCTBA BEIICCTB HA OCHOBE UX COCTaBa M CTPOCHUS;

* IPOTHO3UPOBATh  CIMOCOOHOCTH  BEIIeCTBA  MPOSBIATH  OKHUCIUTENbHBIE WU
BOCCTAHOBUTEJIbHBIE CBOWCTBA C YUETOM CTEIICHEH OKUCIICHUS DJIEMEHTOB, BXOJSIIUX B €rO
COCTaB;

* BBISIBIISATH  CYIISCTBOBAHWE T'CHETHUYSCKON B3aWMOCBSI3M MEXJIy BEIIECTBAMH B PSIY:
IPOCTOE BEUIECTBO — OKCHJI — TUAPOKCH] — COJIb;

* OPraHU30BbIBaTh, IPOBOJIUTH YICHUYCCKUE MPOCKTHI TI0 UCCIICIOBAHUIO CBOWCTB BEIIECTB,
UMEIOITNX BKHOE MPAKTUYECKOE 3HAYCHHE.

Coaepxanue Kypca

Tema 1. O0masi XapaKTepUCTHKA XMMHYECKHX 3JIEMEHTOB H XMMHYECKHX PeaKuui
(10 uacos)
XapakTepHUCTUKA JIEMEHTA T10 €ro MOJIOKEHHUIO B IEPUOANYECKON CUCTEME XUMMHUECKHUX
sanemenToB J[. . MenzaeneeBa. CBoMCTBa OKCHIOB, KACIOT, OCHOBAHHI U COJIE B CBETE TEOPUH
IIEKTPOJINTUYECKON JUCCOLUAIIMY U ITPOLIECCOB OKUCIEHUSA-BOCCTAHOBIIEHNUS. | eHeTHUeCKue
pAABI METAJUIA U HEMETAJLIA.
[TonsiTHE O IEPEeXOIHBIX AMeMeHTax. AM(MOTEPHOCTH. | eHeTHUeCKuil psia epexoaHOTro
JJIEMEHTA.



Ileproanueckuii 3aKOH U IMEPUOIUYECKAs CUCTEMA XUMHUECKUX d1eMeHTOB J[. 1. Menaeneesa B
CBETE YYCHMs O CTpOeHUH atoma. VX 3HadeHue.
JlabopaTopHblii onbIT. 1. [TosydeHne ruipokcuia IMHKA U UCCIEA0BaHUE €TI0 CBOMCTB.
TEMA 2 Metamuisl (14 uacos)
ITonoxeHnue MeTauioB B IEPUOAUYECKON cUCTEME XUMHUUYECKUX diaemeHToB . . Menneneesa.
Mertannuyeckas KpUCTaIIIMUECKas pelieTka U MeTaJUIMuecKasl XuMuueckas cBsi3b. O0mue
¢u3nueckue cBoiicTBa MeTayu1oB. CIUIaBbl, UX CBOWCTBA M 3HaYCHHE. XUMHUYECKHE CBOMCTBA
METAJIJIOB KaK BOCCTAHOBUTEJICH. DIEKTPOXUMHUUYECKUN PsJl HAIIPSYKEHUI METAJUIOB U €T0
UCTIOJIb30BAaHUE I XaPaKTEPUCTUKH XUMUYECKUX CBOMCTB KOHKPETHBIX MeTaII0B. CriocoObI
HOJIy4EeHHUsl METAJUIOB: MUPO-, TUPO- U AIeKTpoMeTautyprus. Kopposus MeTamioB U crioco0sl
OOpBOBI C HEH.
OO011ast XxapakTepUCTHKA LIEIOYHBIX MeTaJII0B. MeTtamisl B ipupoae. OOuiue crioco0sl ux
nonydenus. Ctpoenue atomoB. Lllenounbie MeTaIbl — MPOCThIE BEIIECTBA, UX (pru3nyeckue u
XUMHUUYECKHE CBOMCTBA. BaskHele COeIMHEHNS IEJIOUYHBIX METAJIIIOB — OKCUJbI, THIPOKCHIBI
U coJu (XJIOpUBI, KapOOHATHI, Cyab(aThl, HUTPATHI), UX CBOMCTBA U MPHUMEHEHHE B HAPOJIHOM
xo3siicTBe. Kanuiineie ynoopenusi.
OO01as XxapakTepyCTHKa 3JIEMEHTOB IM1aBHOM noArpynisl |l rpymnmnel. CtpoeHne aToMOB.
[IenouHo3eMenbHBIE METAIIBI — MPOCTHIE BEIECTBA, UX (PU3MUYECKHE U XUMUUECKUE CBOMCTBA.
Baxneiimue coelnHEHUs MIET0YHO3EMENIBHBIX METAIJIOB — OKCH/IbI, THIPOKCH/IBI U COJIU
(x70puabl, KapOOHATHI, HUTPATHI, CyNb(daTel U hocdaThl), X CBOMCTBA U MPUMEHEHHUE B
HapOJIHOM XO35I1CTBE.
Amtomunuii. CTpoeHue aroma, GU3n4ecKrue 1 XMMUYECKHe CBOMCTBA MPOCTOr0 BEIIECTBA.
CoenuHeHHS ATIOMUHUS — OKCHJI M THAPOKCHI, UX aM(pOTEpHBII XapakTep. Baxkneitmue comn
anomMuHus. [IpuMenenne aatoMUHUS U €70 COEAMHEHNN.
XKenezo. Crpoenue aroma, pU3MUECKUE U XUMUYECKHE CBOWCTBA MMPOCTOTO BEIIECTBA.
I'eneTnyeckue psasl Fe”" u Fe**. KauecTBeHHbIe peakuuu Ha Fe?* u Fe**. Basxueiiime conmn
xKenes3a. 3HaueHUe jKeJe3a, ero COeAMHEHNUH U CIJIaBOB B IIPUPO/JIE M HAPOJIHOM X035 CTBE.
JemoncTpanuu. OOpasiibl MEJIOYHBIX U HIET0YHO3EMENbHBIX MeTaioB. O0pas3Iibl CIJIaBOB.
B3anmopeiicTBre HaTpus, IUTHUSA U KaldbLus ¢ BOAOW. B3anMoaencTBre HaTpusl U MarHus ¢
KUCIopoaoM. B3anmonelicTBue metaiuioB ¢ HemeTamiaMu. [lonydenue ruapokcuoB xernesa (11)
u (I11).
JlaGopaTopHble onbIThI. 2. O3HaKOMIIEHHE ¢ 0Opa3laMu MeTayuioB. 3. BzaumozeiictBue
METAJIJIOB C PACTBOpPaMH KHUCIIOT U coliel. 4. O3HaKOMIIEHHE ¢ 00pa3liaMy MPUPOIHBIX
COEIMHEHUI: a) HaTpus; 0) KaJblMs; B) aIIOMUHMS; T') xkene3a. 5. [Tomyuenune rugpokcuia
ATIOMUHMS M €T0 B3aUMO/JICHCTBHE C PACTBOPAMH KUCJIOT U menoyeit. 6. KauecTBeHHBIC peakiiuu
na vons Fe?* u Fe**.
Konrtpoubnas padora Nel nmo reme: «Meramibn.
TEMA 3 IIpakTuxkym Ne 1
CBoiicTBa MeTAJLIOB U UX COeTHHEeHN (2 uaca)
1. OcyiecTBieHHE HENOYKH XUMUUECKHUX MPEBPAIEHUN METAIIIIOB.
2. [TonyyeHne u CBOMCTBA COEIMHEHU METAJIOB.
3. Pemenue skcriepMMEHTAIbHBIX 337a4 Ha paclIO3HABaHUE U MTOJIyUYEHUE BEIIECTB.

TEMA 4 Hemetamnl (25 uacoe)
OO0m1as xapakTepucTUKa HEMETAIUIOB: TTOJIOKEHUE B Tiepuoanueckoit cucreme /1. U.
MenpeneeBa, 0COOEHHOCTH CTPOEHUSI aTOMOB, dJIEKTPOOTPHUIIATEIILHOCTh KaK Mepa
«HEMETaJNIMYHOCTU», PSIJI ANEKTPOoOoTpHUIaTeIbHOCTU. KprcTamuinueckoe cTpoeHrne HEMETaIOB
— MPOCTHIX BellecTB. AyutoTponusi. Pu3nyeckue cBOMCTBa HEeMETAIIIOB. OTHOCUTENBHOCTD
MOHATUN «METAILIT», «KHEMETAILID).
Bonopoa. [Tonoxenne B nepuoauyeckoi cucreMe xumuaeckux 3neMeHToB 1. M. Menaeneesa.
Crpoenue atoma 1 MOJIeKybl. PU3HUECKUE U XUMUYECKHE CBOMCTBA BOJIOPO/IA, €r0 MOJIYyYeHUE
U IPUMEHEHUE.
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O6mas xapakrepucTika raoreHoB. Ctpoenue atomoB. [IpocTeie BemecTBa, UX GU3NUECKUE U
XUMHYECKHe cBOCcTBa. OCHOBHBIE COEIMHEHUS TaJIOTEHOB (IaJIOr€HOBOIOPOABI M TAIOT€HU/IBI),
ux cBoiictBa. KauecTBenHas peakius Ha XJopua-uoH. Kpatkue cBenenus o xyope, Opome,
dTope u noze. [IpumeHeHne raloreHoB U UX COSAMHEHHUI B HAPOTHOM XO3sIiCTBeE.
Cepa. Ctpoenue aToma, aljIOTPOIHs, CBOMCTBA U TPUMEHEHHE poMOnYeckoi cepbl. OKCHIBI
cepsl (V) u (VI), ux nonydenue, cBoiicTBa 1 npuMeHeHue. CepoBOIOPOIHAS U CEPHUCTAS
kucaoThl. CepHasi KUCII0Ta U €€ COJIM, X IPUMEHEHUE B HApOJAHOM X03diicTBe. KauecTBeHHas
peakius Ha cynb(ar-uoH.
A3zot. CTpoeHue atoma 1 MOJIEKYJIbl, CBOMCTBA ITPOCTOT0 BellecTBa. AMMHAK, CTPOCHHUE,
CBOICTBa, MosiyueHue u npuMenenue. Coau aMMOHUS, UX CBOICTBa U mpuMeHenne. OKcuabl
azora (I1) u (IV). A3oTHas kuciora, ee CBOMCTBa U MpuMeHeHue. HUTparsl 1 HUTPUTHI,
npobiieMa uX CoepKaHUs B CEIbCKOXO03IUCTBEHHON MPOIYKIIMH. A30THBIE y10OpEHUS.
®ocdop. Ctpoenue aroma, aJuIOTPOIIUs, CBOKMCTBA Oenoro u kpacHoro ¢ocdopa, ux
npumenenue. OcHOBHbIE coeanHenus: okcun gochopa (V), oprodocdopHas kucioTa u
docdarer. DochopHbIe YIOOPEHUS.
Yraepoa. CtpoeHue aToMa, alJIOTPOIUS, CBOMCTBA aJUIOTPOIMHBIX MOIUPHUKALIUN, TPUMEHEHHE.
Oxkcunpl yraepoaa (1) u (1V), ux coiictBa u npuMenenue. KauectBenHas peakius Ha
yriaekucibii ra3. KapOoHaTsl: KalbLUT, COJa, MOTAIll, UX 3HAYCHHE B IPUPOJIE U )KU3HU
yesoBeka. KauecTBeHHast peakius Ha KapOOHaT-UOH.
Kpemnuuii. CtpoeHue aroma, KpUCTALIMYECKUA KPEMHUI, €ro CBOMCTBa U puMeHeHue. OKcu
kpemuus (1V), ero npupoansie pa3HOBUIHOCTH. CUITUKATHI. 3HAUCHHUE COCAMHEHUN KPEMHUS B
JKUBOU U HexXUBOM mipupoie. [loHaTre o CUIMKaTHOW MPOMBIIIJICHHOCTH.
JemoncTpanuu. OOpasiibl raJloreHoB — MPOCTHIX BellecTB. B3aumoielicTBrE TajJoreHoB ¢
HaTpUeM, AIIOMUHUEM. BeITecHeHre XJ10poM OpoMa WM MO/1a U3 PACTBOPOB UX COJICH.
B3aumonelicTBue cepsl ¢ MeTajlsIaMH, BOJOPOJIOM U KHCIOPOIOM.
B3anmoneicTBre KOHIEHTPUPOBAHHON a30THOW KUCIIOTHI C MENIBIO.
[Tornouienue yriaem pacTBOPEHHBIX BELIECTB UM ra3oB. BoccTaHoBIeHNE MeaU U3 €€ OKCUaa
yrieM. OOpasibl IPUPOAHBIX COEUHEHHH XJ10pa, cephl, pochopa, yriepoaa, KpeMHUS.
O0pa3upl BaXXKHEUIIUX JJIsI HAPOJHOTO XO035HCTBA CyIb(paToB, HUTPATOB, KApOOHATOB, pochaTos.
OO0pa31bl cTekIa, KepaMuKu, [IEMEHTa.
JlabopaTtopHuble onbIThl. 7. KauecTBeHHas peakius Ha XJIOpua-uoH. 8. KauecTBeHHas peakius
Ha cynbdaT-uoH. 9. PacnosnaBanue coneit ammonus. 10. [lonydenue yraekuciaoro ra3a u ero
pacnioznaBanue. 11. KauecTBenHas peakius Ha kapOooHaT-uoH. 12. O3HaKoMIIEeHHE ¢
MPUPOAHBIMH cuuKaTamMu. 13. O3HaKoMIIEHHE ¢ TPOAYKIIMEH CUIMKATHOW MPOMBIIIIICHHOCTH.
Koutpoabnas padora Ne2 no reme: «HemeTamibny

TEMA 5. IIpakTukym Ne 2

CBoiicTBa HEMETAJIJIOB U UX coelMHeHuii (3 uaca)
4. Pemenue sKkciepuMEHTANBHBIX 3a71a4 1o TeMe «[loarpyrmna Kkuciaopoaay.
5. Penienue skcriepuMeHTaIbHBIX 3aa4 1o Teme «[loarpynmnel azoTa u yriaepoaar.
6. Ilonydenue, coOupanue U paclio3HaBaHUE Ta30B.
TEMA 6 O0600111eHie 3HAHUIA 110 XMMHUH 32 KYpPC OCHOBHO# mKoabl. (14 uacos)
Ou3nuecKuil CMbICI MOPAIKOBOIO HOMEPA 3JIEMEHTA B IEPHOAMYECKON CHCTEME XMMHYECKHX
anemeHToB J[. 1. MenaeneeBa, HOMEpOB IEPHOJIA U TPYMIIBL. 3AKOHOMEPHOCTH U3MEHEHUS
CBOWCTB JIEMEHTOB U UX COEAMHEHUH B IEPHO/IaX U IPyIIax B CBETE MPEACTaBICHUN O
CTPOEHHH aTOMOB 3JIEMEHTOB. 3HaUEHHE NEPHUOIUUYECKOT0 3aKOHA.
TUbl XUMHUYECKUX CBSI3€H M TUIIBI KPUCTATNIMYECKUX PEIIETOK. B3auMOCBS3b CTpOEHUS U
CBOMCTB BEIIECTB.
Knaccudukanus XuMHUECKUX peakInii 0 pa3IMYHbIM MPU3HAKaM (YHCIIO U COCTaB
pearupyromux 1 00pa3yoIuxcs BEMIECTB; TEMI0BOU d(PPEKT; UCTIOTB30BaHNE KAaTATH3aTOPa;
HalpaBJIeHUE; U3MEHEHHUE CTETICHEH OKUCIICHUS! aTOMOB).
IIpocTble u coXkHBIE BelecTBa. MeTallipl U HEeMETAJUIbL. | eHeTndecKue psiibl MeTaia,
HEeMeTalia U nepexoaHoro Merayia. Okcuabl (OCHOBHBIE, aM(OTEpHbIE U KUCIOTHBIE),
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TUAPOKCUBI (OCHOBaHMS, aM(OTEPHBIE THAPOKCUIBI M KUCIOTHI) M COJIH: COCTaB,
KJ1accu(uKanus U o0II1e XMMHUECKHUE CBOMCTBA B CBETE TEOPHH IJIEKTPOIUTHUECKOMN
JUCCOLIMAIIMY U NIPEACTABICHUH O IPOLECCAX OKUCIIEHUSA-BOCCTAHOBJICHHUSL.
O0600IeHne 3HAHUI 10 XMMHUHM 32 KYPC OCHOBHOM IIKOJIbI
Kontpoabsnas padora Ne4 « UToropasi KOHTpoJibHasi padoTa 3a Kypc OCHOBHOM IIKOJIBI»

TemaTHyeckoe IJIAHMPOBAHHUE 0 XUMHUH 9 Ki1acc

Ne paznena | HammeHoBaHue pa3iesioB KoaunuecTBO 4acoB
1. OOmast xapakTepucTUKa XHMUYECKHX dsJemMeHToB u | 10
XUMHYECKHUX
2. MerTasl 14
3. [Tpaktukym IlonydeHue, CBOHCTBA METAIUIOB M WX | 2
COEeIMHEHUN
4. Hemerasl 25
5. [TpakTukym CBolicTBa HEMETAIJIOB U UX COEAMHEHUN | 3
6. OO6o0mienne 3HaHW IO XMMHUHM 33 KypC OCHOBHOW | 14

mkoibl. [loAroToBka K TOCYAapCTBEHHOM HTOrOBOM
atrecrauuu (I'MA)
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