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IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O ITIPEJIMETA

JINYHOCTHBIE Pe3yJIbTATHI 00y4YeHUs

OO0yuaromuiicst 10HKEH:

3HAMb W NOHUMAMb: OCHOBHBIE HCTOPUYECKHE COOBITHS, CBSI3aHHBIE C PA3BUTHEM XUMHH H
oOIIecTBa; JOCTHKCHUS B O00JIACTH XUMHU U KYJIBTYPHBIC TPAJAUIHUU (B YACTHOCTH, HAYYHBIC TPATUITHH)
CBOCH cCTpaHbl; OOIEMHPOBBIC JOCTIDKCHHS B OOJACTH XHWMHHW; OCHOBHBIC NPHHIMIBI W TIpaBUIIA
OTHOIIIEHUS K MPHUPOJIE; OCHOBHI 3I0POBOTO 00pa3a >KU3HU U 370POBbECOSPEraronux TEXHOJIOTUIA; ITpaBuiIa
MOBEJICHUSI B UPE3BBIYAMHBIX CHUTYAIMsIX, CBSI3aHHBIX C BO3JICHCTBHEM PA3JIMYHBIX BEIIECTB; OCHOBHBIC
mpaBa M OO0S3aHHOCTH TpaxJaHWHa (B TOM YHCIE Y4alllerocs), CBS3aHHbIE C JIMYHOCTHBIM,
Mpo(eCcCHOHANBHBIM M JKU3HEHHBIM CaMOOTIPE/ICIICHUEM; COLMAIbHYI0 3HAUUMOCTh M COJEp’KaHHE
npodeccuii, CBI3aHHBIX C XUMUEH;

UCNBIMbIEAMb YYBCTBO TOPJAOCTU 32 POCCHIMCKYIO XMMHUECKYIO HAYKy U YBaXCHHE K HCTOPUU €e
Pa3BUTHS;, YBOKEHUE U TPUHSITHE JOCTHKEHUW XUMHUHM B MHUpE; JIIOOOBH K TPHUPOJIE; YBAKEHUE K
OKPY)KAIOIIUM  (YJalIUMCs, YUUTENsIM, POIMUTEISIM M Jp.) - YMETh CIyIIaTh W CIBIIIATh MapTHEpa,
MpPU3HABATh TPABO KAXIOTO Ha COOCTBEHHOE MHEHHWE, MPUHUMATH PEUICHHS C YYETOM IMO3UIUN BCEX
YYaCTHUKOB; YyBCTBO MPEKPACHOTO M ICTETUYECKUX UYYBCTB HA OCHOBE 3HAKOMCTBA C MHPOM BEIIECTB U
WX TIPEBPAICHNI; CAMOYBOXKECHHE M SMOITMOHATIHHO-TIOJIOKUTENILHOE OTHOIICHHUE K ce0e;

npu3Hasamy. EHHOCTh 3JI0POBbSI (CBOETO M JPYTHX JIOJCH); HEOOXOJAWMOCTh CaMOBBIPAKCHHUS,
caMopeaT3aIiii, COIMATLHOTO MTPU3HAHNUS;

0CO3Haeams. TOTOBHOCTh (MJIM HETOTOBHOCTH) K CaMOCTOSITEIIBHBIM TOCTYIKAM H JCHUCTBHSIM,
OTBETCTBEHHOCTh 32 MX PE3YJIbTaThl; TOTOBHOCTH (MJIM HETOTOBHOCTH) OTKPHITO BBIpAXaThb W OTCTAaMBATh
CBOIO MO3UIIUIO U KPUTUYHO OTHOCUTHCS K CBOUM IOCTYIIKaM;

nposienAms. HKOJOTMYECKOE CO3HAaHUE; J00pOKeIaTeNlbHOCTh, JIOBEpHE U BHUMATEIBHOCTh K
JIIO/IIM, TOTOBHOCTh K COTPYIAHUYECTBY M JpyXOe, OKa3aHUIO IMOMOIIM TeM, KTO B HEMl HyXJIaercs;
000OITICHHBIH, YCTOMUMBBI W  W30MpATENbHBIN  IMO3HABATEIbHBIA HMHTEPEC, WHUIMATUBY U
M0003HATENIFHOCTh B M3YYEHHHM MHpa BEHIECTB W PEAKLUil; 11e1eyCTPEMJICHHOCTh M HACTOMYMBOCTH B
JOCTHKEHUU LeNIel, TOTOBHOCTh K MPEOAOJICHHIO TPYAHOCTEH; YOeXKAEHHOCTh B BO3MOXKHOCTH MO3HAHUS
MIPUPOABI, HEOOXOUMOCTH Pa3yMHOIO HCHOJB30BAHUS JOCTIKEHUN HAYKH W TEXHOJIOTUH JUISl Pa3BUTHS
00I11eCTBa;

yMemb: YCTAHABIMBATh CBSI3b MEXIY UENIbI0O HM3Yy4EHUS XUMHM W TeM, JJIsi 4Yero OHa
oCylIecTBIsIeTCS (MOTUBAMHM); BBIIOJHATh KOPPUTHPYIOIIYI0 CaMOOIICHKY, 3aKJIIOYAIONIYIOCS B KOHTpOJIE
3a MPOIIECCOM M3Y4YEHUS XUMHUU M BHECEHHE HEOOXOJMMBIX KOPPEKTHBOB, COOTBETCTBYIOIIMX dTaram U
crocobaM M3ydeHHs Kypca XWMHH; BBINOJHATH PETPOCHEKTUBHYIO CAMOOLICHKY, 3aKIIIOYAIOIIyIOCS B
OIICHKE Mpoliecca M pe3yibTaTa M3Y4YeHHsS XMMUU OCHOBHOW IIKOJBI, IMOJBEIEHHE HTOTOB HAa OCHOBE
COOTBETCTBYIOIIUX LIENIEH U pe3ylbTaTOB; CTPOUTh >KU3HEHHBIE U MPO(ECCHOHABHBIE TUIaHBI C Y4€TOM
KOHKPETHBIX COIIMATbHO -HCTOPHYECKUX, TIOJIMTUYECKMX M HSKOHOMHYECKHX YCIOBUH; OCO3HABaTh
COOCTBEHHBIE IICHHOCTH U COOTBETCTBUE UX MPUHUMAEMBIM B JKU3HH PEIICHUSIM; BECTH JUAIOT HA OCHOBE
PaBHOMPABHBIX OTHOLICHUHA M B3aWMHOTO YBa)KEHHS;, BBIJCISATh HPABCTBEHHBIM ACMEKT MOBEICHUS U
COOTHOCHTH TMOCTYIKU U COOBITHS ¢ MPUHATHIMU STUYECKUMHU HOPMaMU; B Tpe/ieiaXx CBOMX BO3MOKHOCTEH
MIPOTUBOJICHCTBOBATh JICHCTBUSIM UM BJIMSHUSAM, NPEACTaBISAIOLIMM Yrpo3y JKHU3HHM, 3JI0POBBIO U
0€30MacHOCTH TUYHOCTHU 1 OOIIEeCTBA.

IIpeaMeTHBbIE pe3ybTaThI

OOyyaromuiics Hay4uTCs:

WCIOJb30BaTh TPU XapaKTEPUCTUKE  BEIIECTB MOHATUA: «aTOM», «MOJIEKYJa», «XUMHYECKHUI
AIIEMEHT», «XHUMHUYECKUN 3HaK, WIH CHUMBOJI», «BELIECTBO», «IIPOCTOE BEIIECTBO», «CIOXKHOE
BEII[ECTBOY, «CBOMCTBA BEIIECTBY, «XUMHUECKUE SBICHUD», «PU3NUECKUE SBICHUSY, «KOIDDUIIUESHTHI»,
«UHJIEKCBD», «OTHOCHUTENbHASI aTOMHAsi Maccay, «OTHOCUTENbHAS MOJIEKYJISIpHAs Macca», «MaccoBasi JOJIs
AIIEMEHTA», «IPOTOHY», KHEHUTPOHY», «AIEKTPOHY», «XUMHUUYECKUI DIEMEHT», «MACCOBOE YUCIIO», «H30TOID»,
«OQJEKTPOHHBIN  CIION», «IHEPreTUYECKUN YPOBEHBY», «IJIEMEHTBI-METAIIbDY, «3JIEMEHThI-HEMETAILIbDY;
«UOHHAS CBS3b», «HOHBI», «KOBAJEHTHAs HEMOJIAPHAS CBS3b», «KOBAJIGHTHAS TOJSIPHAs CBS3bY,
«AIEKTPOOTPULIATENILHOCTEY», «BAJIEHTHOCTb», «METaJUIMUECKas CBS3b»; HCIOJIb30BATh;, «METAILIbD,
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«IIJTACTUYHOCTBY»,  «TEIJIONPOBOJHOCTBY»,  <QJIEKTPONPOBOAHOCTEY»,  «HEMETAUIBDY,  «AJUIOTPOIIHS»,
«AJUTOTPONHBIC BUJIOM3MEHEHHUS, WM MOAU(PUKALNHNY»;, HWCIOJIB30BaTh MPU XaAPAKTEPHCTUKE BEIECTB
MNOHATHUS: «TUCTWUIALUSIY), <«IIEPETOHKa», «KPUCTALIM3AIMA», «BBIMAPHUBAHUEY», «(PUIBTPOBAHUE,
«BO3TOHKA, WM CyOIUManms», «OTCTaMBaHUE», «UEHTPU(DYTHPOBAHMEY, «XUMHYECKAs PpEaKIus,
«XMMHUYECKOE YpPaBHEHHE», «PEaKLUU COCAMHEHUS», «PEAKUUM PA3JIOKEHUS», «pEeakuud  OoOMeHay,
«peaKkUuu 3aMELICHUS», «PeaKIMU HEUTpalu3aliu», «3K30TEPMHUECKHE PEaKLUN», «3HIOTEPMHYECKHE
peaKuumy, «PeaKluu TOPEeHHs», «KaTalu3aTopbl», «PEPMEHTH), «OOpPATUMBbIE PEaKLIUU», «HEoOpaTUMbIe
peaKuumy, «KaTAIUTHYECKHE PEAKLMMN», «HEKAaTaIUTUUYECKUE PEAKLUN», «Psii aKTUBHOCTH METAJUIOBY,
«TUIPOIIH3Y;

UCIOJIb30BATh  MPU  XApaKTEPUCTUKE  MPEBpPAIlCHUH  BEIIECTB  MOHATHUS:  «PacTBODY,
«QIEKTPOJIUTHYECKAs IUCCOLUALUN», <OJIEKTPOIUTH», «HEIIEKTPOIMUTH), «CTENEHb IUCCOLUALINN,
«CUJIbHBIE BJIEKTPOJIUTHI), «CIA0ble 3JIEKTPOJUTHDY, «KATHOHBI», «QHUOHBD), «KHUCIOTBD», «OCHOBaHMSD»,
«CONIN», «MOHHBIE PEAKLUN», «HECOJIe0Opa3yIolIue OKCUIBI», «COJIE00pa3yromue OKCUIbI», «OCHOBHBIE
OKCHUJBI», «KHUCIOTHBIE OKCHUIBI», «CPEIHHE COJM», «KHUCIBIE COJIM», «OCHOBHBIE COJIN», «T€HETHUECKHU
P, «OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKINY», «OKUCIUTEbY, «BOCCTAHOBUTEIDY, «OKUCICHHUEY,
«BOCCTaHOBJICHUEY;

OTpEENATh MPUHAUIEKHOCTh HEOPraHMUYECKHUX BEIIEeCTB K OJHOMY W3 M3YyYEHHBIX KIIaCCOB
(oKcHBI, T€TY4YrEe BOJOPOIHBIE COETMHEHUS, OCHOBAHMSI, KUCIOTHI, COJIM) IO (hopMyIie;

OIMCHIBAaTh CBOMCTBA OT/AENBHBIX MPEACTABUTENIEH OKCUIIOB (Ha MpUMepe BOJbI, YITIEKUCIIOTO rasa,
HeraleHoM W3BECTH), JIETYYUX BOJOPOJHBIX COEIUHEHHMH (Ha NpuUMeEpe XJIOpOBOAOpOJa M aMMHaKa),
OCHOBaHUH (Ha pUMepe TUAPOKCUAOB HATPHs, KU U KaJblKs), KUCIOT (Ha IpUMEpe CEpHOM KHUCIOTHI)
U coJielt (Ha mpuMepe XJIopHIa HaTpusi, kKapOboHarta Kabiws, Gocdara Kaablys);

ONpeNeNATh BAJEHTHOCTh M CTENEHb OKUCIIEHHUS JIEMEHTOB B BEIIECTBAX; MCIOJIb30BaTh IPHU
XapaKTepUCTHUKE BELIECTB MOHATHS;

COCTaBJIATh (OPMYNBI OKCHJOB, OCHOBAHMH, KHCIOT U COJEH IO BaJEHTHOCTSIM M CTENEHAM
OKHCIICHMsI JIEMEHTOB, a TaKXe 3apsAiaM HOHOB, YKa3aHHbIM B TaOlMIle PAacTBOPUMOCTH KHCIOT,
OCHOBAHHH U COJICH;

COCTaBJIATh Ha3BaHWs OKCUIOB, OCHOBAHUI, KHCIOT U COJICH; CPABHUBATh BAJICHTHOCTh M CTETICHb
OKHCIICHUSI; OKCHIbl, OCHOBAHUs, KUCJIOTHI U COJIM [I0 COCTaBY;

UCIOJb30BaTh TAONMIly PACTBOPUMOCTH sl  ONpPENENEHUs  pacTBOPUMOCTU BEILECTB, UIf
OIpe/ieNIeHUs] BO3MOYKHOCTH IPOTEKAHUS peakluid OOMEHa; 3JIEKTPOXUMMUYECKHH psAJ HampshKeHUi
(aKTMBHOCTH) METAJUIOB Ul OIpPENENCHHUs] BO3MOXHOCTH IMPOTEKAHUs PEeaKkLUui MexXIy MeTaljaMHu U
BOJHBIMH PACTBOPAMH KHUCJIOT U COJIEH;

IIPUBOAUTH IPUMEPHI BEIIECTB C pa3HbIMU TUIIAMH KPUCTAININYECKOM peleTKy;

[POBOAUTH HAOJIOJIEHUS 32 CBOMCTBAMU BELIECTB U SBJICHUSAMHM, MPOUCXOISAIIUMU C BELECTBAMM;

coOuIro1aTh MpaBuiia TEXHUKH O€30IIaCHOCTH IIPU MPOBEACHUN HAOIIOICHUI U OIIBITOB; UCCIIEA0BATh
Cpeay pacTBopa ¢ NOMOLIbIO HHANKATOPOB; SKCIEPUMEHTAIBHO Pa3InyaTh KHUCIOTHI U LIEJI0YH, MOJIb3YACh
MHJMKaTOpaMH; HaONI0JaTh 3a CBOWCTBAMM BELIECTB U SIBJICHUSMH, MPOUCXOAAIIMMHU C  BEIIECTBAMH;
TOTOBUTbH PAcTBOPHI C ONPEIENICHHONH MacCcOBOM  JI0JIel pacTBOPEHHOTO BEIECTBA U PACCUUTATh MACCOBYIO
JI0JIF0 PACTBOPEHHOT'O B HEM BELECTBA.

oOpamiarbest ¢ 1a00paToOpHbIM 000PYAOBAaHUEM U HarpeBaTebHBIMU NPUOOPAMU B COOTBETCTBUU
C MpaBWJIaMHU TEXHUKU 0€30I1aCHOCTH;

BBITMOJIHATE HpOCTEHIINE NpHUeMbl paboThl ¢ JabOpaTOpHBIM 000pPYyIOBaHMEM: J1a0OpPATOPHBIM
LITATUBOM; CIIUPTOBKOM;

ONUCBHIBATh XUMUYECKUN HKCIEPUMEHT C MOMOIIBIO €CTECTBEHHOIO (PyCCKOTO WM POIHOTO)
A3bIKa U A3bIKA XUMUHY;

JIENIaTh BBIBOJIBI 110 pE3yJIbTaTaM IMPOBEJEHHOIO SKCIIEPUMEHTA;

COCTaBJIATh YPaBHEHUS DIIEKTPOJUTUYECKOM JHUCCOLMALIMM KUCJIOT, OCHOBAaHMM M  COJIEH;
MOJIEKYJISIDHBIE, TIOJIHBIE M COKPAIICHHBIE HOHHBIE YPAaBHEHHS DPEAaKUUH C Y4YacTHEM DJIEKTPOJIUTOB;
YpaBHEHUS OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIM, HCIONb3Ysl METOJ 3JIEKTPOHHOIo OanaHca;
YpaBHEHHUS PEAKIMH, COOTBETCTBYIOIIMX MOCIIEI0BATEHLHOCTH («IIEMOYKE) MPEBPAIlEHUH HEOPraHUIECKHX
BEIIIECTB PA3JIMYHBIX KIJIACCOB;
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ONpENENsATh OKUCIUTEIIb M BOCCTAHOBUTENb, OKHUCICHHE M BOCCTAHOBJIICHHE B OKHUCIMTEIHHO-
BOCCTaHOBUTEJIbHBIX PEAKIIUSX;

OTHMCHIBATh: (POPMBI CYIIECTBOBAHHMS XUMHYECKHX 3JIEMEHTOB (CBOOOJHBIE aTOMBI, MPOCTHIE
BEIIIECTBA, CIIOKHBIE BEIIecTBa); Tabimmuayio ¢opmy lleproandeckoil CHCTEMBbI XUMHUYECKHUX DIIEMEHTOB,
noJio’keHue snementa B Tabnuie [. Y. MenneneeBa, MCHOJB3YS MOHATHS «IEPUO», «TPYIIIA», «TJIABHAS
MOJTPYIIAY, «IIOO0O0YHAS MOATPYIIIa»; CBOMCTBA BEHIECTB (TBEPIBIX, XKHUIKHUX, ra3000pa3HbIX); COCTAaB U
CTPOEHHUE aTOMOB 3JICMEHTOB C TOPSaKOBbIME HOMepamu 1-20 B [lepuomuueckol cHCTEME XUMUYECKHX
anemenToB [ M. MenneneeBa; peakiyy ¢ MOMOIIbIO €CTECTBEHHOTO (PYCCKOIO WJIM POJHOTO) S3bIKa U
SI3bIKAa XMMUU; TOJIOKEHUE JIEMEHTOB-METAUIOB M 3JIEMEHTOB- HeMeTawioB B [lepuoauueckoit cucreme
xuMuueckux snemeHToB [[. M. MeHnpaeneeBa; XMMUYECKHE CBOMCTBA IIEJIOYHBIX M IIETOYHO3EMEIBHBIX
METAJUIOB, a TaKKe ATIOMHUHHS M jKelie3a M UX COCTUHEHUN C TOMOIIBIO €CTECTBEHHOrO (PYyCCKOTO WU
POJIHOTO) SI3bIKA M s3bIKA XMMHHU;, OIMCHIBATh XMMHUUYECKHUE CBOMCTBA BOJIOPOJA, TAJIOT€HOB, KHUCIOPOa,
cepsl, a3oTa, gocdopa, rpadura, ammaza, KpEMHHS U UX COCTUHEHUN C TIOMOIIIbIO €CTECTBEHHOTO (PYCCKOTO
WJIA POJIHOTO) SI3BIKA U SA3bIKA XHUMHU,

KJIaCCU(HUIIMPOBATh TPOCTHIE BEIIECTBA HA METALIBl M HEMETAUIbl, JJIEMEHTHI; OMPENENITh
MIPUHA JICKHOCTh HEOPTaHUYECKUX BEIIECTB K OJTHOMY M3 M3YYE€HHBIX KJIACCOB - METAUIBI U HEMETAJUIbI;
JOKa3bIBaTh  OTHOCHUTEIBHOCTh  JICNIGHWS TPOCTBIX  BEIIECTB HA  METAUTbl W HEMETaJUTIhI;
KJIacCU(DHITMPOBATH CIIOKHBIE HEOPTAaHWMYECKUE BEIIEeCTBA MO0 COCTaBY Ha OKCH[IbI, OCHOBAHUS, KUCIOTHI 1
COJIM; OCHOBAHUSI, KMCJIOTHI U COJIM TI0 PAaCTBOPHUMOCTH B BOJIC; KHCIIOTHI 0 OCHOBHOCTH U COJCP)KAHUIO
KHCIOPOJa;

OOBSCHATH CYIIHOCTh XUMUYECKHUX SIBJICHHUH (C TOYKH 3pEHHUS aTOMHO- MOJISKYJISIPHOTO yUEHUS) U
WX TPUHIUIHAIGHOE OTAWYHE OT  (PU3WUECKWX SBICHUN; 3aKOHOMEPHOCTH W3MEHEHHs CBOWCTB
XUMHUYECKUX 3IEMEHTOB (3apsI0B SiJiep aTOMOB, YHCa 3JIEKTPOHOB Ha BHELIHEM AJIEKTPOHHOM CJIO€, YHCIIO
3alO0JIHAEMBIX OJJIEKTPOHHBIX  CJIOEB, PAOUyC aroMma, OJJIEKTPOOTPHULATEIBHOCTh, METAUINYECKUE U
HEMETANTMYEeCKHE CBOWMCTBA) B IMepuojax U rpymmnax (riaBHeIX noarpynmnax) [lepuonudeckoil cucteMsl
xumudecknx amementoB JI. WM. MeHneneeBa ¢ TOYKM 3pEHHS TEOPUH CTPOCHUS aToma; MHOTooOpasue
MIPOCTHIX BEUIECTB TakUM (PAKTOPOM, KaK aUIOTPOIMsI; 3aKOH COXPAHEHHMS MAacChl BEIECTB C TOYKH
3pEHMS AaTOMHO-MOJIEKYIISIPHOTO YYEHUS;

CPaBHUBATh CBOWCTBA AaTOMOB XMMMYECKHX 3JIEMEHTOB, HAXOSIIMXCA B OJHOM MEPHUOJEC WU
raBHoO# noarpymme Ilepuonudeckoit cucreMbl xuMmudeckux aneMenToB J[. M. MenneneeBa (3apsmoB sizep
aTOMOB, YHCJIa 3JIEKTPOHOB HA BHEIIHEM 3JIEKTPOHHOM CJIO€, YUCIIO 3aIOJIHAEMBIX 3JIEKTPOHHBIX CJIOEB,
pazyc aTomMa, eKTPOOTPULIATEIbHOCTD, METAJUIMYECKHE U HEMETAJUIMYECKUE CBOICTBA);

XapaKTepU30BaTh: OCHOBHBIE METOJbl M3Y4EHHs] €CTEeCTBEHHBIX JUCHUIUIMH (HaOMtoAeHHe,
AKCIEPUMEHT, MOJIEJMPOBAHKE); BEIIECTBO 110 €ro XMMUYECKOH (hopMylie COINIaCHO IUIaHy: KauyeCTBEHHBIH
COCTaB, TUN BellecTBa (MPOCTOE WU CIOXKHOE), KOJINYECTBEHHBI COCTaB, OTHOCUTENbHAS MOJEKYIspHas
Macca, COOTHOIIIEHHE MAacc 3JIEMEHTOB B BELIECTBE, MACCOBBIE JIOJIM AJIEMEHTOB B BEILIECTBE (15 CIIOKHBIX
BEIIECTB); POJIb XUMHUU (TIOJOKUTENFHYIO U OTPULIATENIb- HYIO) B dKU3HU YENIOBEKA, apryMEHTHPOBATh CBOE
OTHOLIICHUE K 3TOM MpobiieMe; MaBaTh XapaKTEPUCTUKY XUMUYECKUX DJIEMEHTOB IO UX TOJOXKEHUIO B
[leproguueckoit cucreme xuMuueckux 3yemMeHToB JI. WM. MeHneneeBa (XMMUUYECKUHN 3HAK, TOPSIKOBBIN
HOMEp, NEpUO/Jl, TPYyIIa, MOArPYIa, OTHOCUTEIbHAA aTOMHAsl Macca, CTPOCHHME aToMa — 3apsal  s.pa,
YHUCIO TPOTOHOB M HEUTPOHOB B sfpe, OOIIEee YMCIO SIEKTPOHOB, paclpeleieHHue SIIEKTPOHOB IO
AIIEKTPOHHBIM CJIOSIM); OTIPENIENIATH TUIl XUMUYECKON CBsI3M MO (OopMyse BEIIeCTBa; MPUBOIUTE IPUMEPHI
BEIIECTB C pA3HBIMH TUIAMU XHUMHYECKOW CBS3M; MEXaHW3Mbl OOpa30BaHUS KOBAJICHTHOM CBS3U
(0OMeHHBIIT), HOHHOM CBSI3M, METAUIMYECKOH CBS3M; XapaKTepH30BaTh OOIINE XUMHUYECKHE CBOWCTBA
KHCIIOTHBIX U OCHOBHBIX OKCHJOB, KHCIIOT, OCHOBAHUN M COJIEW C MO3HULUNA TEOPUU SNIEKTPOIUTHUUYECKOU
JMICCOLMALIMN; CYLTHOCTD 3JIEKTPOJUTUUECKON JUCCOLMAIMH BEIIECTB C KOBAJIEHTHOM MOJISPHON U MOHHOU
XUMHYECKON CBS3bI0; CYITHOCTh OKHUCIUTEIHHO-BOCCTAHOBHUTENBHBIX pPEaKlWil; KIacCU(UIIMPOBATH
XUMUYECKHE PEaKIMU MO YUCIYy U COCTAaBY HCXOAHBIX BEHIECTB U MPOAYKTOB PpPEAKIUH; TEILIOBOMY
apdekTy; HampaBICHHIO MPOTEKAHWS  PEAKIMH, YYaCTUIO KaTalM3aTopa; XapaKTepu3oBaTh OOIIHe
(uznuecKkrue CBONCTBA METAIIOB; XapaKTePU30BaTh O0IIHNE XMMUYECKHE CBOMCTBA aM(pOTEPHBIX OKCUIOB H
THJIPOKCHU/IOB;
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AaBaTb XapaKTCPUCTUKY XUMHYCCKUX peaKL[I/If/'I 0 4YHC]Iy W COCTaBy HUCXOAHBLIX BCHICCTB U
MPOAYKTOB PEaKINH; TEIUIOBOMY 3(P(eKTy; HANpaBICHUIO MPOTEKAHHS PEaKIH; U3MEHEHUIO CTETIeHeH
OKHCJIEHHS JIEMEHTOB; arperaTHOMY COCTOSTHUIO MCXO/IHBIX BEIIECTB; yJaCTHUIO KaTallu3aTopa;

NPUBOJNUTH TPUMEPHl PEAKLM, NOATBEPXKAAIMUX XUMUYECKHE CBOWCTBA KHUCJIOTHBIX U
OCHOBHBIX OKCHIOB, KHCIIOT, OCHOBaHMH H COJIGI\/JI; CYIICCTBOBAHHUEC B3aUMOCBA3U MCKIAY OCHOBHBIMHU
KJIacCaMU HEOPraHWYECKUX BEIIECTB KIACCU(PHIMPOBATH XMMUYECKHIE PEAKIIMU 110 «U3MEHEHHUIO CTETICHEH
OKHUCJICHHS  2JIEMEHTOB, O0Opa3yliollMX pearupyrollve BEIIECTBa»; XapaKTepu30BaTb  aTOMHBIE,
MOJIEKYJISIpHbIE, HOHHBIE METAUIMYECKUE KPUCTAIIIMYECKUE PEIIETKH; CPEAY PacTBOPA C MOMOILBIO IIKAJIbI
pH; moaTBEpKIAOMMX XUMHUYECKHE CBOWCTBA aM(OTEPHBIX OKCHJIOB W THAPOKCHIIOB, OOBSCHATH U
MIPUBOJUTH TPUMEPHl BIMSHUS HEKOTOPBIX (DaKTOPOB (MpHpOJa pearupyroliuX BEIIECTB, KOHLEHTPALUS
BEIIECTB, JIaBJIEHUE, TEMIIEpaTypa, KaTaau3aTrop, MOBEPXHOCTh CONPUKOCHOBEHHS pearupyroluX BELIECTB)
Ha CKOPOCTb XUMHWYCCKUX peaKuMﬁ;

BBIYMCIISATE OTHOCUTEIBHYIO MOJIEKYJISIPHYIO MacCy BEIIECTBA U MAacCOBYIO JIOJII0 XUMHUYECKOTO
AJIEMEHTA B COCTUHEHUSX;

MIPOBOJNTH HAOIIONEHUS] CBOMCTB BEIIECTB U SIBJICHUH, MMPOUCXOIANINX C BEIIECTBAMH;, COOIIOAAThH
IIpaBUJIa TEXHUKH O€30MacHOCTU MpU NPOBEIECHUM HAOMIOJEHUN U J1aOOpaTOPHBIX ONBITOB; MPOBOAUTH
PacyCThl 10 XUMHWYCCKUM YPABHCHUAM HAa HAXOXKJICHHUC KOJIHNYCCTBA, MAaCChl MJIN o0BeMa MMpoayKTa peaKunu
M0 KOJIMYECTBY, Macce WM 00beMY MCXOJHOTO BEIIECTBA; C HCIOJIb30BAHUEM MOHATHUS «IOJs», KOTJa
HCXOJTHOE BELIECTBO JaHO B BHJIE pacTBOpa C 3aJaHHOW MaccOBOM J10Jied pacTBOPEHHOTO BEIIECTBA WU
COJIEP)KUT ONPENIENICHHYIO JIONI0 MPUMECEH. MCIOJIb30BaTh IPU PEUIEHUH PACUYETHBIX 3a/Jad MOHITUS
«MaccoBasi J0JIs 3JIEMEHTa B BEILIECTBEY, «MaccoBast J0JIsl PACTBOPEHHOTO BEIIECTBAY,

«00beMHas J10JIsI Ta3000pa3HOro BEIIECTBa»; MPOBOJIUTH PACUYEThl C HCIOJIb30BAHUEM IOHITUI
«MaccoBasi JI0Jsl 3JIEeMEHTa B BEIIECTBE», «MAaccoBasi JI0JI PACTBOPEHHOTO BEIIECTBA», «OOBEMHAs J10JIA
ra3000pa3HOTO BEIIECTBAY;

COCTaBIISATh CXEMbI pacHpeieieHus] 3JIEKTPOHOB 10 AIEKTPOHHBIM CJIOSM B AJIEKTPOHHON 000JI0UKe
aTOMOB; CXeMbl 00pa30BaHUs PA3HBIX TUIIOB XUMHUECKOU CBS3U (MOHHOM, KOBAJICHTHOM, METAJUTMYECKOM);
¢dbopmyniel  OMHAPHBIX COEAMHEHWN IO BaJEHTHOCTH; HAaXOJUTh BAJIEHTHOCTh O3JIEMEHTOB IO (opMmysie
OMHApHOTO COENMHEHUS; YpaBHEHHSI XMMHUECKUX PEaKIiil Ha OCHOBE 3aKOHA COXPAHEHUS MacChl BEIIECTB;

YCTaHABJIMBAT6, MPUUYUHHO-CIIEICTBEHHBIE CBSA3H: COCTAB BEIIECTBA - TUIl XUMUYECKOM CBSI3H; MEXTY
(bu3nuecKuMU CBOMCTBaMH BEIIECTB U CIIOCOOOM pa3zelieHus CMecei; KJIacC BEIECTBA - XUMHUYECKHE
CBOMCTBA BELIECTBA; MEX/1y CTPOCHUEM aToOMa U XMMHUYECKON CBS3bIO B IIPOCTHIX BEILIECTBAX - METAJUIAX U
HEMEeTaJulaX; CBOICTBa BeEHIECTB (HA MpHUMeEpax IMPOCThIX BELIECTB — METAUIOB W HEMETAIOB);
TEHETUYECKYIO CBSI3b MEXK/y OKCHJIOM U THUIPOKCUIIOM U HA00OPOT; MPUUUHHO-CIIEACTBEHHBIE CBSI3U MEXKY
CTPOEHHEM aTOMa, XUMUYECKON CBA3BIO M TUIIOM KPUCTATMUECKON PEIIeTKH XMMHUYECKUX COCTUHEHUI.

HaOII0IaTh U OMUCHIBATH PEAKIIUU MEXAY AJIEKTPOJIUTAMU C MMOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO
S3bIKa M S3bIKA XMMHH, MPOBOJUTH OIBITHl, MOATBEPKIAIOIINE XUMHUYECKHE CBOMCTBA aM(OTEPHBIX
OKCHJIOB U THAPOKCHJIOB; 3aBHCHMOCTh CKOPOCTH XHUMHYECKOW pPEaKIUH OT pPA3IUYHBIX (PaKTOPOB
(mpupoja pearupyromx BelIecTB, KOHIIEHTpPAIUs BEIIECTB, MJaBJICHUE, TeMIeparypa, KaTaiaus3arop,
MOBEPXHOCTh COTPHKOCHOBEHHS  PEarupyrolldX BEILIECTB); BBINOJIHATh, HAOMIOAATh W  OIMKCHIBATh
XAMHUYECKHH SKCHEPUMEHT [0 PACMO3HABAHMIO BAXKHEUIIMX KATHOHOB METAJUIOB, THUAPOKCHI- HOHOB,
MOHOB BOJIOPOJIa U aMMOHHUS, Cynb(at-, KapOoHaT-, CUIIMKaT-, docdar-, XIOpHI-, OpOMUI-, HOIUI-UOHOB;;
SKCIEPUMEHTAIBHO  HCCIEOBATh  CBOMCTBA METAJUIOB, HEMETAUIOB M WX COCJUHEHUH, pelllaTh
SKCIEPUMEHTANIbHBIE 3a7aul 10 TeMe «MeTaiuiby, «HeMeTramib»; OMUChIBATE XUMUYECKUNA SKCIIEPUMEHT C
MOMOIIIBI0 €CTECTBEHHOTO (PYCCKOTO WM POJHOTO) S3bIKa W SI3bIKA XUMHU; MPOBOJUTH PACUYETHI IO
XUMHUYECKUM (HOpPMYZIaM U YpaBHEHUSIM PEAKIIMH, MPOTEKAIOIINX C YYaCTHEM METaJJIOB, HEMETAJUIOB U UX
COEIMHEHUH; OMUCHIBATh CHOCOOBI YCTPAHEHHS >KECTKOCTH BOJbI U BBITIOIHATH COOTBETCTBYIOIIUN HM
XUMUYECKHH SKCIIEPUMEHT.

MeTanpeamMeTHble pe3yJabTaThl

OOyuaromuics: 10JKEH ymems:

OTIPENEeNATh 1eNb Y4eOHOUM AEATENPHOCTH C TIOMOIIBIO VUHTENS ¢ CaMOCTOSITENbHO, UCKATh
Cpe/CTBa €€ OCYILECTBIEHHs, paboTasi IO IUIaHy, CBEPSATh CBOM JICHCTBUSA C LIEJIBIO U ITPH HEOOXOAUMOCTH
WCIIPABJIATH OMIUOKHU C TIOMOIIBIO YUUTENS U CAMOCTOSITEIEHO; COCTABIIATH aHHOTAIIMIO TEKCTa;
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CO3/aBaTh MOJIENIM C BBIACIECHUEM CYLIECTBEHHbBIX XapaKTEPUCTUK OOBEKTA U MPEACTABICHUEM HX
B [IPOCTPAHCTBEHHO-TPAaUUECKOI MM 3HAKOBO- CHMBOJIMUYECKON (hopMme;

OTIpeNeNATh BUIBI KiIacCU(pUKAIMKU (€CTECTBEHHYI0 M HCKYCCTBEHHYIO); OCYHIECTBIATH MPSIMOE
JENYKTUBHOE J0KAa3aTeIbCTBO;

paboTaTh MO COCTABICHHOMY IUIAHY, HWCHOJB3ysd HapAQy C OCHOBHBIMH U JIOTIOJHHUTEIHHBIC
CpecTBa (CIpaBOUYHYIO JUTEPATYPY, CIOKHBIE TPHOOpHI, cpeactra UKT);

C IIOMOUIbIO y4MTeNs OTOMpaTh Ul pelieHus Y4eOHBbIX 3aJad HeoOXOAUMBIE CIIOBapH,
SHLMKIIONEINH, CIIPABOYHUKH, IEKTPOHHBIE TUCKU;

CONOCTaBISITh M OTOMpaTh WH(POPMALWIO, TOJYYCHHYIO W3 Pa3IMYHBIX HCTOYHHKOB (CIOBapH,
SHILIMKJIONEINH, CIIPABOYHUKH, SIEKTPOHHBIE TUCKU, ceTh VIHTepHeT);

MpEICTaBIsATh MHGOpPMALMIO B BHJE TaONMUI, CXEM, OINOPHOIO KOHCIEKTa, B TOM YHCIE C
npuMeHenueM cpeacts UKT;

0(pOpPMIISITH CBOM MBICIH B YCTHOM M MUCbMEHHON peYr ¢ YYETOM CBOMX Y4EOHBIX U KM3HEHHBIX
peYeBBbIX CHUTyalMid, B TOM uucie ¢ npuMeHeHueM cpeacts HMKT; cocTaBiasTe peLEeH3UI0 Ha TEKCT;
OCYUIECTBJIATh JOKA3AaTENbCTBO OT IMPOTUBHOTO.

OTpEeNATh, UCXOAS U3 yueOHOM 3ajgauu, HEoOXOAMMOCTb HCIIOJIb30BAHUS HAOMIOACHUS WU
JKCIIEPUMEHTA.

OpraHU30BBIBATH YUeOHOE B3aUMOJEHCTBHE B Ipymie (pacrnpeneisiTh POiu, JOTOBapUBAThCS IPYT
C IPYTOM U T. 11.);

MpeBUJIETH (MIPOTHO3UPOBATH) MOCIEICTBUS KOJJIEKTUBHBIX PEILIEHUM;

MMOHUMAaTh PUYMHBI CBOETO HEycIeXa U HaXOJIUTh COCOOBI BBIX0/1a U3 3TON CUTYallUU;

B JMajore C YYUTENIEM YUUTbCS BbIpaOAThIBATH KPUTEPUH OLEHKU M OMNpEAENATh CTENeHb
YCIEIIHOCTH BBIIOJIHEHUST CBOE€l pa0oThl M paboOTBl BCEX, MCXOJ M3 MMEIOLIMXCS KPUTEPHUEB,
COBEPLICHCTBOBATh KPUTEPUHM OLIEHKH U IOJIB30BATHCSA UMHU B XOJE OLICHKH M CaMOOLICHKH; OTCTauBaTh
CBOIO TOUKY 3pEHMs, apryMEHTUpYs €e; MOATBEP’KAATh apryMEHThl (akTaMu; KPUTUYHO OTHOCUTBCA K
CBOEMY MHEHHIO; CITyIIATh JPYrUX, MbITaThCsl IPUHUMATh JPYI'YIO TOUKY 3pEHHs, ObITh TOTOBBIM U3MEHHUTh
CBOIO TOYKY 3pEHHUS;

COCTaBJIATh pedepaT IO ONPEAETICHHOH (opMe; OCYHIECTBIATh KOCBEHHOE pa3JIeIUTENIbHOE
JOKa3aTeNbCTBO.

COAEPXKAHMUE ITPOI'PAMMbI YYEBHOI'O ITPEIMETA «XUMMUS»

8 kuacc (2uaca B Hees110, 684)

Brenenue (4 u)

[Ipenmer xumuu, Metoapl MO3HAHMUS B XMMHU: HAOIIOJEHHE, SKCIEPUMEHT, MOJIEIUPOBAHHE.
Hctounuku xumudeckol uHpOpManuu, €€ MOJNydyeHHe, aHaIU3 W MPEACTaBICHHE €ro pe3yabTaToB.
[TonsiTHE O XMMHYECKOM d3JEMEHTe W (opMax ero CyIIeCTBOBAHUSA: CBOOOJHBIX aTOMax, MPOCTBIX U
cioxHbIX BemecTBa [IpeBpamenus BemectB. OTaHUMe XUMUUYECKUX PEAKUUNA OT (U3UUYECKUX SIBICHUU.
Ponp xumMum B Ku3HH uenoBeka. Xemodunus u xemodoOus. Kparkue cBeaeHHs U3 HCTOpUU
BO3HUKHOBCHHMsI U pa3BuTus xumuu. [lepuosn anmxumuu. [lonstue o gurocopckom kamae. Xumus B XVI
B. PazButne xumun Ha Pycu. Posib 0Te4ecTBEHHBIX yU€HBIX B CTAHOBJIIEHUU XUMHUYECKOW HAyKH - pabOThI
M. B. JlomoHnocoBa, A. M. byrneposa, [I. 1. MenaeneeBa. XuMuueckasi CHMBOJIMKA. 3HAKA XUMUYECKUX
SJIEMEHTOB M TPOUCXOXKJEHHE HMX Ha3BaHUU. Xumuueckue (opmynbl. MHAEKCH U KOA(POHUIIMEHTHI.
OTHOocHTENbHBIE aTOMHAs M MOJIEKYJISIpHAsl Macchl. PacueT MaccoBOM OJIM XMMHMYECKOTO JIEMEHTA IO
¢dopmyrne BemectBa. [leproanueckas cuctema xumudeckux anemeHToB JI. M. Menneneesa, ee cTpykrypa:
MaJible ¥ OOJIbIINE MEPUO/IbI, TPYIIBI M MOATPYIIILI (IJ1aBHas U moboyHas). [lepuoanyeckas cucrema Kak
CIPaBOYHOE OCOOUE [T MOJYYEHUS CBEICHUH 0 XUMHUYECKHX DJIEMEHTaX.

Pacuernble 3amaun. 1. HaxokaeHue OTHOCHTENBHON MOJIEKYJISIPHOM MaccChl BELIECTBA IO €ro
XUMUYecKoi (opmyse. 2. BpluucieHue MaccoBOW 10U XMMHUYECKOTO JJIEMEHTa B BEILECTBE IO €ro
dbopmyre.

Hemonctparmu. 1.Mogenu ( mapoctepkHeBble 1 Crioapra bpurne6a) pazauuHBIX MPOCTHIX U
ciokHbIX BemecTB.2. Kosuteknus crexknsHHOM XuMuueckoil mnocyzsl.3.Kosuiekuust MarepuanoB U
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U3JIeNMi Ha OCHOBE alltoMMHHUA.4. B3aumojeiicTBue Mpamopa ¢ KUCJIOTOH U IIOMYTHEHUE HU3BECTKOBOU
BO/IBL.

Jlaboparopubie  ombIThl. l.CpaBHEHHE CBOWCTB TBEPIBIX KPHUCTAUIMYECKUX BEHIECTB H
pacTBopoB.2.CpaHEeHHE CKOPOCTH HCIIAPSHHS BOBI, OJICKOJIOHA U 3TUJIOBOTO CIIUPTA C (PHILTPOBAIHLHOM
Oymaroi.

Tema 1. AToMBI XMMUYECKHX 3J1EMEHTOB (9 u)

ATOMBI Kak (opMa CYIIeCTBOBAHHS XUMHUUYECKUX 3JIeMeHTOB. OCHOBHBIC CBEJICHHS O CTPOCHUH
aToMoB. Jloka3aTenbcTBa CHOXKHOCTU cTpoeHust aroMoB. OmbiTel Pesepdopna. Ilnanerapnas monens
cTtpoeHusi aroma. CocTaB aTOMHBIX sJep: NPOTOHBI M HEWTpoHbL. OTHOCUTENbHAsT aTOMHAsl Macca.
B3aumocBs3b NMOHATUN «IIPOTOH», «HEUTPOH», «OTHOCHUTEIbHAs aTOMHas Mmacca». M3MeHeHue uucia
MIPOTOHOB B si/Ipe aTOMa - 00pa30BaHKE HOBBIX XUMUYECKUX 3JIEMEHTOB. VI3MeHeHe uncia HeHTPOHOB B
a1pe aroMa - oOpa3oBaHHe HU30TONOB. COBPEMEHHOE OMPEENICHUE MOHATHS «XMMMUYECKUN SJIEMEHT».
M3oTonbl Kak pa3sHOBUIHOCTHM AaTOMOB OJIHOTO XUMHYECKOTO 3JeMeHTa. OJeKTpoHbl. CTpoeHue
AJIEKTPOHHBIX YPOBHEW aTOMOB XMMHUYECKUX 3JIEMEHTOB MaJbIX MEPUOJIOB MEPHOINUECKON cucTemsl Jl.
N. MenneneeBa. [loHsATHE O 3aBEpIIEHHOM M HE3aBEPIIEHHOM 3JIEKTPOHHOM CJ0€ (3HEPreTUYecKOM
ypoBHe). [lepuonnueckas cucrema xumudeckux siaemeHToB . M. MeHneneeBa u CTpoeHHE aTOMOB:
¢buznyeckuil CMBICI MOPSAKOBOIO HOMEpa 3JIeMEHTa, HOMepa IpyIIbl, Homepa nepuoja. M3MmeHnenue
qyclia AJEKTPOHOB Ha BHEIIHEM 3JIEKTPOHHOM YPOBHE aToMa XMMMYECKOTO 3JIEMEHTa - oOpa3oBaHHE
MOJIOKUTETBHBIX M OTPHUILATEIbHBIX HOHOB. VMOHBI, 00pa3oBaHHBIE aTOMaMH METaNIOB U HEMETAJUIOB.
[IpyurHBl W3MEHEHHS METAJUIMYECKUX W HEeMETaJUIMYeCKUX CBOMCTB B MepHoJax M TIpymnax.
O6pazoBanue OuHapHBIX coequHeHui. [loHsTHE 00 MOHHOM cBsi3u. CxemMbl 00pa30BaHUsI MOHHOM CBSI3U.
B3aumoneiicTBue aTOMOB XMMHMUYECKHX 3JEMEHTOB-HEMETANIOB MEXJIy coboii - oOpa3oBaHHe
JIBYXaTOMHBIX MOJIEKYJ MPOCTHIX BemlecTB. KoBaneHTHas HeMosipHas XUMUYECKasi CBS3b. DIIEKTPOHHBIE
U CTPYKTypHbIe hopmyibl. B3aumoeiicTBue aTOMOB XUMUYECKHX IEMEHTOB-HEMETAIIJIOB MEX]Ty COO0M
- oOpa3oBaHMe OMHAPHBIX COCAMHEHUI HEMETAIOB. DJIEKTPOOTPUIIATEILHOCTE. [[IOHITHE O KOBAJICHTHOM
noJisipHOM  cBs3U. [loHSATHE O BaJIGHTHOCTH Kak CBOMCTBE AaTOMOB 0O0pa30oBbIBaTh KOBAJICHTHBIE
xumudeckue cBsizu. CocraBieHue (Gopmyna OMHAPHBIX COCIMHEHHWM MO BaJeHTHOCTH. B3anmoneiicTBue
aTOMOB XMMMYECKUX 3JI€MEHTOB-METAJNIOB MEXIYy co00il - oOpa3oBaHHE METaNIMYECKUX KPUCTAIIIOB.
[loHATHE O METAININYECKON CBSI3U.

Hemonctparmu. Mojenan aToMOB XUMHUYECKUX 371eMeHTOB. [lepuoanyeckas cucteMa XUuMHUYECKHX
anemenToB JI. WM. MenpaeneeBa. JlabopaTtopubie omnbIThl. 3.MojaenupoBaHue MPUHININA JCHCTBUI
CKaHMpYIOIIEro MHKpockoma.4.M3roToBienne Mojenei OWHapHBIX coeauHeHUM.S.M3roToBieHue
MOJEIH, WUTIOCTPUPYIOIIEH CBOMCTBAa METAINTIMUECKOMN CBSI3H.

Tewma 2. IIpocTsie BemecTBa (6 1)

[TonoxeHne MeTasioB U HEMETAJJIOB B MEPUOJINYECKON CUCTEME XUMUYECKuX 3iaemMeHTtoB J[. U.
MenneneeBa. BakHelne npocTble BEUIECTBA - METAJIIbI: JKENe30, aJlOMUHUMN, KallblUi, MarHui,
HaTpuii, kanuid. O0mume Ppu3ndyecknue CBOCTBa METaJUIOB. BakHeliue mpocThie BEIIeCTBA - HEMETAILIbI,
oOpa3oBaHHBIE aTOMaMH KHCIOPOJA, BOJAOPOa, a30Ta, cepbl, dhocdopa, yriaepoaa. MoaeKynbl MPOCThIX
BEILIECTB-HEMETAIJIOB-BOIOPO/IA, KUCIOPOJa, a30Ta, rajJoreHoB. OTHOCUTENbHAs MOJIEKYJsIpHAs Macca.
CrocoOHOCTh aTOMOB XHMHUYECKUX OJIIEMEHTOB K OOpa30BaHUIO HECKOJBKHX MPOCTHIX BEIIECTB -
anmoTponus. AJJOTPONHBIE MOAM(PHUKAIMU KHcIopoda, ¢ochopa u oioBa. MeTalandeckue u
HEMETAJUIMYECKUE CBOICTBA MPOCTHIX BemlecTB. OTHOCUTENBHOCTH JEJIEHUSI MPOCTHIX BELIECTB Ha
MeTauibl U HemeTauibl. Yucno Aoraapo. KonuyectBo BemectBa. Mosb. MonsipHast macca. MosisipHbIii
00BeM ra3000pa3HbIX BemlecTB. KpaTHble eIMHUIBI KOJMYECTBA BEIIECTBA — MUJUTUMOJIb U KUIIOMOJIb,
MUJUTUMOJISIpHAST U KHJIOMOJISIPHAsT MAacChl BEIECTBA, MUJUTUMOJISPHBIA U KHJIOMOJSPHBIH OOBEMBI
ra3o00pa3HbIX BellecTB. PacueTsl ¢ MCMONBb30BaHWEM MOHATUN «KOJHYECTBO BEIIECTBAY», «MOJIApHAs
Macca», «MOJISIPHBII 00beM Ta30B», «MOCTOsHHAas ABoraapo». Pacuernsle 3anauu. 1. Brerumcnenue
MOJISIPHOM MacChl BEIIECTB MO XUMHUYECKHM Qopmyrnam. 2. PacueTel ¢ HCHOIb30BaHHWEM TOHSATHH
«KOJTMYECTBO BEIIECTBA», «MOJIIPHAS Maccay», «MOJISPHBIA 00BEM Ta30BY», «IIOCTOSTHHAsT ABOTaIpOY.

Hemonctpauuu. ITomydenue o3ona. OOpasipl 6enoro M ceporo o0yioBa, O€lI0ro M KpacHOTo
¢dochopa. HekoTopsle MeTayuibl U HEMETAJIbI KOJMYECTBOM BemlecTBa 1 Moib. Mojenb MOJSPHOTO
00beMa ra3000pa3HbIX BEIIECTB.
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JlaboparopHble ONBITEL. 3.0O3HaKOMJIEHHWE C KOJUICKIUSAMU MeTauioB. 4. O3HaKOMIIEHUE C
KOJUICKLIUSIMU HEMETAIIIOB.

Tema 3 . CoequHeHNs] XUMUYECKUX 371eMeHTOB (144acoB)

Crenenp okuciieHus. CpaBHEHHE CTEIIEHM OKUCICHHUS M BaJeHTHOCTH. OmpejienieHue CTENeHU
OKHCIICHHSI JJIEMEHTOB IO XuUMHU4YecKoil (opmyne coemuHenus. CocraBieHue QopMmyn OHHAPHBIX
COCIMHEHUH, 00l coco0 X Ha3pIBaHUs. BUHApHBIE COCIMHEHMS] METAJUIOB U HEMETAJUIOB: OKCH/IBI,
xyopuiel, cynbduaer u ap. CocraBineHue ux ¢Gopmyn. buHApHBIE COCAMHEHHS HEMETAJUIOB. OKCHJIBI,
JIeTy4yrue BOJOPOJHBIE COCIUWHEHHUS, MX cocTaB. [IpeacTaBuTeny OKCHUIIOB: BOJA, YIJICKUCIBIM ra3 u
HeramieHasi u3BecTh. [IpeacTaBuTenn JETYy4MX BOJOPOJTHBIX COCAMHEHUMN: XJIOPOBOJOPOJ U aAMMHAK.
OcHoBaHUsI, UX COCTaB M Ha3BaHUs. PacTBOpMMOCTH OCHOBaHMW B Boje. Tabnuiia pacTBOPUMOCTH
TUAPOKCHIOB M cojel B Boje. [lpeacraBuTenu mienodeil: THAPOKCHABI HATPUsl, KAl W KaJbIIHS.
[TonsiTue o0 kKayecTBeHHBIX peaknusax. Muaukatopbl. M3MeHEeHHE OKpacKH HHAUKATOPOB B HIEIOYHOU
cpene. Kucnotel, ux cocraB u HazBaHus. Knaccudukarus kucnoT. [IpencraBurenu KUCIOT: cepHas,
coyistHast U a3oTHas. [loHsTHe O miKane kucmoTHocTH —Ikana-pH. 3menenne okpacku WHIMKATOPOB B
KHCJIOTHOM cpene. Conmu Kak MPOU3BOAHBIC KMCIOT M OCHOBaHUH. VX coctaB u Ha3BaHus. PactBopuMocTs
coseit B Boze. [lpeacraBurenu cosiedt: xyiopuj Hatpusi, kapooHaT u (ocdar kanpuus. AMOpQHbIE U
KPUCTAJUTMYECKHE BemiecTBa. MEeXMONEKYIIpHbIE B3aUMOJACHCTBUSA. THIBI KPUCTAUIMYECKUX PEIIETOK:
WOHHAs, aTOMHAas, MOJIEKYJISIpHAas W METaJUIM4ecKas. 3aBHCUMOCTh CBOWMCTB BEIIECTB OT THIIOB
KPUCTAJUTMYECKUX penieTok. BemectBa MOJEKYISIpHOTO M HEMOJEKYISIPHOTO CTPOCHHUSA. 3aKOH
MTOCTOSTHCTBA COCTaBa JJIs BEIIECTB MOJIEKYISIPHOTO cTpoeHHs. UucTteie BemecTBa u cMech. [Ipumepsl
KUJKUX, TBEPABIX U ra3000pa3Hbix cMeceil. CBOMCTBa YHCTHIX BellecTB U cMeceil. Mx coctaB. MaccoBas
1 00beMHas JI0JIM KOMIIOHEHTa CMeCH. PacdeTsl, CBSI3aHHBIE C UCITOJIB30BAHUEM TTOHSTHS JOJIS.

Pacuernsie 3amaun. 1. Pacuer maccoBoii U 0OBEMHON MOJ€Hl KOMIIOHEHTOB CMECH BEIIECTB. 2.
Brruncnenne maccoBoil 10JIM BElIECTBA B PacTBOPE MO M3BECTHOM Macce pacTBOPEHHOTO BEUIECTBA U
Macce pacTBopuTelns. 3.Bpluncienne mMacchl pacTBOPSIEMOIO BEIIECTBA U PACTBOPUTEINSI, HEOOXOAUMBIX
JUIS. TIPUTOTOBJICHUST OMNPEIEIECHHOW MacChl pacTBOpa C M3BECTHOM MAaCCOBOM [10JI€Ml PaCTBOPEHHOTO
BEILIECTBA.

Jemonctparmu. OOpa3ibl OKCHIOB, KHUCJIOT, OCHOBAaHMK M cojiel. Mojaenu KpUCTaUTHYeCKUX
pelIeTOK XJopuaa HaTpus, anmaza, okcuga yriaepoma (IV). KucnotHo-mienouyHsle WHAMKATOPHI,
W3MEHEHHE OKPACKM B PA3JNIMYHBIX CPElaxX YHUBEPCAIBHBIA WHIAMKATOP U MU3MEHEHHE €ro OKpacku B
paznuuHbIX cpenax. O3HaKOMJIEHHE C KOJUIEKUMEHW BEIIECTB C pa3HbIM THUIIOM KPUCTANIMYECKOU
pemietku. M3rotoBienne Mojeneil, KpucCTaluIMYecKuX perietok. O3HaKOMIIEHHE ¢ 00pas3liaMHu TOpHOM
MTOPO/IBI.

JlaGopaTopHbie OMBITHL.S.O3HAKOMIICHHE C KOJUICKIIUSAMH OKCHUIOB. 6. (O3HAKOMIJICHHE CO
cBOMcTBaMM aMmmuaka. 7.KadecTBeHHblEe peakiuu Ha yriekucinblid ras.8.Onpenenenue pH pactBopos
KHUCTIOTHI. IeJoud U Bojabl. 9.0mpenenenue pH pacTBOpOB JTUMOHHOTO U SIOJIOYHOTO COKOB Ha cpese
w10710B. 10.0O3HaKOMIIEHHE C KOJUICKIIUSMU COJIEH. .

Tewma 4. I3menenus, npoucxoasiue ¢ BemectBamu (114)

[lonaTHe sBIEHMI Kak W3MEHEHUH, MPOUCXOJAIIMX C BElIeCTBAaMHU. SIBJICHHUS, CBSI3aHHBIE C
W3MEHEHHEM KPHUCTAJUTMUECKOTO CTPOCHMsI BEIECTBA IPHU IMOCTOSTHHOM €ro cocTaBe, (u3nueckue
sBieHUsl. PU3NUECKUE SBJICHUS B XUMUU: JUCTUUISIMSA, KPUCTAJUIM3alMs, BbIIapUBAaHUE U BO3TOHKA
BEIECTB, IeHTpUdyrupoBanue. SBIeHUs, CBA3aHHbIE C U3MEHEHUEM COCTaBa BEIIECTBA, - XUMUYECKHE
peakiuu. llpu3Haku u yclIoBUS TpOTeKaHWs XUMHUYeckux peakuuil. [loHsTHE 00 »3K30- U
SHAOTEPMHUUECKHX peaklUMsX. Peakunu TOpeHus Kak YacTHBIM ciaydyall SK30TEPMHUYECKUX PEAKLUU,
MPOTEKAIOIIUX C BBIJCICHUEM CBETa. 3aKOH COXPAHEHHMS MacChl BEIIECTB. XUMHYECKHUE YpPaBHEHUSI.
3HaueHue MHAEKCOB U KOodpduimeHToB. CocTaBleHUEe YpaBHEHHMI XUMHYECKUX peakuuil. Pacyetsl mo
XMMHYECKUM YpaBHEHHsIM. PellieHue 3aqad Ha HaXO0XKICHHE KOJIUYECTBA BEIIECTBA, MAcChl WM 00beMa
MPOJIyKTa PEAKIMH MO KOJUYECTBY BEIIECTBA, Macce WM 00bEeMy HCXOJHOTO BellecTBa. PacueTsl ¢
WCIIOJb30BAHUEM TOHSTHUSL «HOJs», KOTJAa MCXOJHOE BEIECTBO JIaHO B BHUJE pacTBOpa C 3aJaHHOUN
MAacCOBOM JI0JIE pAaCTBOPEHHOTO BELIECTBA WJIM COJEPKUT ONPEIEICHHYIO J0JI0 npuMecend. Peaknuu
paznoxenusi. Ilonsatue o ckopoctn xumuueckux peakuuid. Karanuzatopel. ®depmentsl. Peakiuun
coenuHeHus. Kartanutuueckue W HeKaTaauTHUecKue peakiuu. OOpaTUMble U HEOOpAaTUMBIE PEAKIIUH.
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Peaknuu 3amemienus. DJIEKTPOXMMUYECKUN Psii HANpPSOHKEHUA METaUIOB, €ro HCIOJIb30BaHUE st
MIPOTHO3UPOBAHUS BO3MOXHOCTH TMPOTEKAHUS PEaKIMl MEXJIy MeTallaMH W PacTBOpaMU KHUCIOT.
Peakiuu BbITECHEHUSI OJTHUX METAJIOB U3 PACTBOPOB UX COJICH IpyrumMu Meramuiamu. Peakuun oOMeHa.
Peakuuu HeMTpanuzauuu. YcIoBHS NPOTEKaHUs peakiuil oOMeHa B pacTBOpax A0 KoHUA. Tumsl
XUMHUYECKUX peakuuil (Mo MPU3HAKY «YUCIO M COCTaB MCXOJHBIX BEIIECTB M MPOIYKTOB pEaKIMU») Ha
puMepe CBOMCTB BOJbl. Peakinus pasioXeHus - DJIJIEKTPOJU3 BOAbL. Peakuuu coequHeHus -
B3aMMOJICIICTBHE BOJBI C OKCHIAMU METAJIOB W HemeTawioB. [loHsTtue «ruapoxcuabl». Peakiuun
3aMENICHUs] - B3aMMOJICUCTBUE BOJBI C IIECJTOYHBIMU M MICJIOYHO3EMEIbHBIMU MeTajlamu. Peakiuun
oOMeHa (Ha mpuMepe THAPOIH3a CYIb(uIa aATFOMIHUS ¥ KapOuIa KaabIus).

Pacuernbie 3amaun. 1. BprumciieHne Mo XUMUYECKUM YPAaBHEHHSIM MAacChl WM KOJUYECTBA
BEIIECTBA [0 M3BECTHOM Macce MM KOJIMYECTBY BEIIECTBA OJJHOTO M3 BCTYMAIOIIMX B PEAKIUIO BEILECTB
WU TIPOJYKTOB peakiuu. 2. Beruncienne Macchl (KOJWYECTBA BEMIECTBA, 00bEeMa) MPOAYKTA PEAKIUH,
€ClIi M3BECTHAa Macca HCXOJHOTO BEIECTBA, COJEP)KALIEr0 ONPEIENICHHYI0 J0JdI0 IpuMecei. 3.
Brruncnenue maccbl (KoJM4ecTBa BELIECTBA, 00beMa) MPOAyKTa peakliiy, €CJId U3BECTHA Macca pacTBOpa
1 MaccoBast JI0Jisl paCTBOPEHHOTO BEIIECTBA.

Hemonctparmu. [Ipumeps! ¢puzndeckux sienuid. 1.IlnaBnenue napaduna.2. Bosronka ona win
OeH30iHOI KucnoThl. 3.PacTBopeHune okpamieHHbIX cojied. 4. Jluddy3us TymucThIX BEIIECTB ¢ ropsueit
JAaMIIOYKA HakanmuBaHusA. [Ipumepsl XUMHUUYECKHMX SIBJICHWW: a) TOpEeHHE MarHus; 0) B3auMOJICHCTBHE
COJISHOM KHCIIOTBI C MpaMOpOM MJIM MeNoM; B) monydeHue runpokcuna meau (Il); r) pactBopenue
MOJIyYEHHOTO THAPOKCHIA B KHCIOTax; 1) B3aumojeicrsue okcuna menu (II) ¢ cepnoil kucnoroit mpu
HarpeBaHWU; €) pa3Jio)KeHHWE TIepMaHTaHaTa KaJlds, JX) B3aUMOJCHCTBHUE pa30aBIECHHBIX KHCIOT C
MeTaiiaMu. PasnoskeHne mepokcuaa BOJIOpOJa MOMOIIBIO JUOKCHIA MapraHia U KaTallasbl KapTodens
nunu MopkoBH. JlaboparopHbie onbITh. 16.IIpokanuBanne Meau B IJIaMEHU CIIMPTOBKHU HMJIM TOPENKH. 17.
3amernieHue Meau B pactBope ximopuaa menu (1) sxemezom.

Tewma 5. Ilpaktuxym 1. [IpocTeiimme oneparuu ¢ BemecTBoM- 3 (daca)

[Ipaktuueckass pabora Ne 1 IlpaBuna TexHWKH O€30MacHOCTH TpH PabOTE B XUMHYECKOM
kabunere. JlabopaTopHoe obopymoBanue u ooOpamienue ¢ HuM. [Ipaktrdeckas padora Ne 2 IlpusHaku
XUMUYECKUX peakiuii u ux kimaccudukanus. [Ipaktudeckas padora Ne 3 IlpuroroBinenue pactBopa
caxapa C 3aJIJaHHOM MacCcOBOM J10J1ei

Tema 6. Teopust >JEKTPOJUTUYECKOW IUCCOLMALMM M CBOWCTBA KIJIACCOB HEOPTaHMYECKHX
coenuHeHu# (17 9)

PactBopenue kak Qusuko-xumudeckuil mpouecc. Ilonsrue o ruapatax U KpHUCTaUIOTHIpaTax.
PactBopumocTs. KpuBbie pacTBOpUMOCTH Kak MOJENIb 3aBUCUMOCTH PAaCTBOPUMOCTH TBEPIbIX BEIIECTB
OT TeMIeparypsl.. HachllieHHble, HEHACHIIIEHHBIE U MTEPECHIIICHHbIE PACTBOPHL. 3HAUEHUE PACTBOPOB JIJIs
MPUPOABI M CENBCKOTO XO03siicTBa. [loHSATHE 00 ANEKTPONUTHYECKOM TUCCOLMAIUU. DIEKTPOJIUTHI U
HEDJIEKTPOJIUTEL. MeXaHU3M JUCCOIHUAIUN SJIEKTPOJIMTOB C PA3NIUYHBIM THIOM XHMUYECKOW CBSI3H.
Crenenp osnektponutuyeckoi auccoumanud. CunbHble U ciabble  anmekTponuthl. [loHsTHE 00
AIIEKTPOJIUTUYECKON  JUCCOIUAIMU. ODIEKTPOJIUTHI M  HEAIEKTPOJUTHL. MeXaHu3M JAUCCOLHAINH
AJIEKTPOJIUTOB C PA3TUYHBIM THIIOM XUMUYECKOW CBSi3U. CTENEeHb 3JEKTPOIUTHUYECKON AMCCOIUAIIH.
CunbHble U cnalbie AMeKTPoNUThl. OCHOBHBIC TMOJIOKEHUS TEOPUU DIEKTPOIUTHUECKON JUCCOIMALINU.
Hounble ypaBHEHUS peakluid. Y CIOBUS MPOTEKAHUS PEAKIIMH 0OMEeHa MEXAY dIEKTPOIUTAMH JI0 KOHIIA B
CBETE MOHHBIX TpeacTaBieHuil. Kinaccupukanus moHOB U uX cBoicTBa. KuciaoTel, ux kinaccudukaims.
Jlucconmanus KMCIOT U UX CBOWCTBA B CBETE TEOPUH ANEKTPOJIUTUYECKON JUCCOLMai. MoJeKynsapHble
Y WOHHBIE YpPAaBHEHHUs peaklMil KuciaoT. BzauMmopaeicTBUE KHUCIOT C METaUIaMU. DIIEKTPOXUMHUYECKUI
pAN  HampsHKEHUH MeTauioB. B3auMoneicTBHE KUCIOT € MeTalslaMd M OKCHUJAMU  METaJlJIOB.
B3aunMojeiicTBUe KHCIIOT C OCHOBAaHUSIMU peaklysl HeWTpanu3auuu. B3anmonelcTBue KUCIOT C COMSIMU.
Hcnonp3oBanue TaOMUIBI PACTBOPUMOCTH [UIS XAPAKTEPUCTHKH XUMHUYECKUX CBOWMCTB KHCIOT.
OcHoBanusi, ux knaccubukanus. Jluccormumanus OCHOBaHMH U HMX CBOWCTBA B CBETE TEOPUU
ANEKTPOJUTUYECKON qucconuanuu. B3aumonelicTBue OCHOBaHMI C KUCIOTAMH, KUCIOTHBIMU OKCHUIAMU
u consmu. Vcmomnp3oBaHue TaOMUIBI PACTBOPHUMOCTH JJSl XapaKTEPUCTHUKH XUMUYECKUX CBOWCTB
ocHOBaHUH. Pa3nokeHne HepacTBOPUMMBIX OCHOBaHHM mpu HarpeBanuu. Conm, ux Kiaccuduxanus u
muccormanusa B cBere TOJ[. pasnmuunbix THHOB coneil. CBoilcTBa cojiei B CBeT€ TEOpUH
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IEKTPOJUTUYECKON auccouuanuu. B3auMoneicTBue cosie ¢ MeTayulaMH, YCJIOBHUS INPOTEKAHUS 3TUX
peakiuii. BzaunMopelicTBue colieli ¢ KHCIOTaMH, OCHOBAaHUSIMH W COJIIMU. Vcmonp3oBaHWE TaOIUIIBI
pPacTBOPUMOCTH ISl XapaKTEPUCTUKNA XMMHUYECKHX CBOMCTB cojieil. O0o01eHre cBeieHnii 00 OKcuaax,
UX KIacCH(UKAMM M XHMUYECKHX CBOMCTBax. ['eHEeTHUYeCKHe psabl METAIUIOB W HEMETAJUIOB.
I'enernueckas CBsI3b MEXIY KJacCaMU HEOpraHMuYecKux BemiecTB OKHUCIUTENbHO-BOCCTAHOBUTEIILHBIE
peakuuu. OnpeneneHne CTENeHU OKUCIEHHS sl 3JIEMEHTOB, 00pa3yIoINX BEIIECTBA PAa3HBIX KIIACCOB.
Peakuun monnoro oomena u OBP. Okuciureilsr M BOCCTaAHOBUTEIL, OKHCIECHHE M BOCCTaHOBJIEHHE.
Peakuuu MOHHOrO OOMEHa M OKUCIMTEIBbHO-BOCCTAHOBUTEIbHBbIE peakiuu. CocTaBiieHHE YpaBHEHMM
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKUUNH METOJOM 3JIEKTPOHHOro OanaHca. CBOHCTBA IPOCTHIX
BEILIECTB - METAJUIOB M HEMETAJJIOB, KUCJIOT MU COJel B CBETE MpPEACTaBICHUA 00 OKHUCIUTENIbHO-
BOCCTaHOBUTEJBHBIX MPOIIECCAX.

HemoHctpamu. McnpiTaHue BElIECTB U UX PAcTBOPOB HA 3JIEKTPOINPOBOAHOCTh. 3aBUCHMOCTh
3IEKTPOINPOBOTHOCTA YKCYCHOM KHCIIOTHI OT KOHUEHTpAIMU. B3anMoielicTBUe IUHKA C CEPO, COJITHOU
kuciorol, xmopuaom menu (II). Topenwe maraus, mpokaJiMBaHWE MEIW. 3amelieHue cyiabdarta Memu
KEJIe30M

JIaGoparopHublie onbIThl. 11.B3anMonelicTBrepacTBOPOB XJIOpHIa HaTpUsl U HUTpaTa cepedpa. 12.
Peakuuu, xapaktepHble [Ji1 pacTBOPOB KUCIOT (CONsIHOM min cepHoit). 13. Peakuuu, xapakrepHble Ais
pacTBopoB Iienoued (TUAPOKCHUIOB HATpUSl WIM Kallus), NOJy4eHHE M CBOICTBa HEPAaCTBOPUMOTO
ocHOBaHus, Hampumep ruapokcuaa menu (II). 14. Peakumu, xapakTtepHble A7 OCHOBHBIX OKCHJIOB
(Hampumep, 1715 okcuaa Kaibius). 15. Peakuuu, xapakrepHble UIsl KUCIOTHBIX OKCHJIOB (HampuMep, Uit
yriaekucioro rasa). 16. Peakuuu, xapakTepHble A pPaCTBOPOB coJiel (Hampumep, A XJIOpHAa Meau
(1n).

Tema.7 [paktukym 2. CBOMCTBa paCTBOPOB 3JICKTPOIHUTOB. (4 1.)

[Tpaktuueckas padora Ne 4 VYcioBHs NMPOTEKAHWS XUMHUYECKUX PEAKIIUN MEXIy PacTBOpPaMH
ANEKTPOJUTOB 10 KoHIa.(24) Ilpakrtuueckass padora Ne 5 CpoiicTBa KHCIOT, OCHOBaHHWH, OKCHUIIOB H
couteit. (24) [paktruueckas padora Ne 6 Pemenne DxcniepumenTtanbHoe 3a1a4d mo T/ (14)

VYyammiics JOJDKEH YMETh: OINpeNeNsaTh, HCXOIsi W3 ydyeOHOW 3amayu, HEO0OXOIUMOCTh
HEMOCPEJCTBEHHOI0 WJIM ONOCPEJIOBAHHOTO HAOIIOJAEHUS; CaMOCTOSITENbHO (OPMUPOBATH MPOTPaAMMY
JKCIIEpUMEHTA.

9kiacc (24. B Heaenro, 68uacon)

BBenenue.

OO6mrast XxapakTepruCcTHKa XUMHYECKUX JJIEMEHTOB U XUMHUUYECKHX peakuuid. [leproaudeckuii 3aKoH
u [lepunoanueckas cucrema xumudeckux nemeHToB J1. 1. Menneneera (10 )

XapakTepucTUKa »3JIEMEHTa MO €ro IMojoxkeHuto B Ilepuoguyeckoil cucremMe XUMHYECKHUX
snementoB J[. WM. MenneneeBa. CBOWCTBa OKCHIIOB, KHCJIOT, OCHOBaHUH U COJIEM B CBETE TEOPHUH
AJIEKTPOJUTUUECKON TMCCOUMAIMA U OKUCIICHUSI-BOCCTAHOBJIEHUsI. [IoHATHE O MEPEXOHBIX AJIEMEHTaX.
AMmdortepHocTs. ['eHeTHUECKUH psAl mepexoaHoro anemenTa. Ilepuoandeckuii 3akoH u [lepuoamdeckas
cucrema xumudeckux asnemeHtoB J[. M. MenneneeBa. XumMuueckas OpraHu3aiusi >KUBOW W HEKUBOU
NnpUupoabl. XUMHUUYECKUN COCTAB sAJIpa, MAHTUHU U 36MHOM KOpPbl. XUMHUYECKHUE AIEMEHTHI B KIETKAaX KUBBIX
opranu3MoB. Makpo- U MukKpodnemeHTbl. (OO000IIeHHe CBEACHH O XUMHUYECKHUX pPEaKI[UsX.
Knaccudukarus XuMUYECKUX PeaKIfil M0 pa3IMyHbIM MPU3HAKAM: «UYHUCIO M COCTaB PEArupyIOIINX H
00pa3yoIuxcsi BEIIECTB», «TeMIoBON 3(h(deKT», «HalpaBlIeHHE», «U3MEHEHHE CTeNeHEH OKHCICHHS
AIIEMEHTOB, 00pa3yIOIINX pearupyrolre BerecTBay, «ha3ay, «MCIoNb30BaHue KaTanuzaropay». [lonarue
O CKOpPOCTH XUMHUYECKOW peakuuu. DakTopbl, BIMAIOIIME HA CKOPOCTh XHMHYECKUX PEaAKIUU.
Karanuzatops! u katanus. UHruoutopsl. AHTHOKCUIAHTHI. JleMoHcTpanuu. Pasnudnasie GopMbl TaOIUITBI
. U. MenneneeBa. Moaenu aToMOB 3JeMEHTOB 1- 3-To meproaoB. Mojens CTpOCHHs 3€MHOTO IIapa
(momepeuHblii pazpe3). 3aBUCUMOCTb CKOPOCTH XMMHUYECKOW pPEaKIuu OT MPHUPOJBI Pearupyronnx
BEILIECTB. 3aBUCUMOCTb CKOPOCTH XHMHMUYECKOM pEaKIMU OT KOHLEHTPAlUU PEearupyroniux BELIECTB.
3aBUCUMOCTh CKOPOCTH XMMHYECKOM peakluH OT IUIOLIAJU CONMPUKOCHOBEHUSI PEArHpYIOIIUX BEIIECTB
(«kunsUi  cioi»). 3aBUCUMOCTh CKOPOCTHM XUMHUYECKOW PEaKIMU OT TEMIEPATYpbl pearupyroimnx
BEIECTB. | OMOT€HHBIH U TeTepOreHHbI KaTanu3bl. @epMeHTATUBHBIN KaTanu3. THrubupoBanue.
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JlaGopatopubie ombiThl. 1. IlomyueHwe rHIpokcHAa IIMHKA W HMCCIEJOBAHUE €r0 CBOMCTB.
2.MopenupoBanue nocrpoenus Ilepuoauueckoit cucremsl xumuueckux anemenToB J1. . Menneneesa. 3.
3amereHue xeine3oM Menu B pactBope cyiabdara memu (II). 4. 3aBUCHMMOCTh CKOPOCTH XUMHUYECKOM
peakuuu OT IPUPOJIbl pearupyrouux BEUIECTB HAa MPUMEpPE B3aUMOAECUCTBUSI KHCIOT C METaJIaMH. 5.
3aBUCUMOCTh CKOPOCTH XHMHUYECKOW PEaKklUH OT KOHIEHTPAIMH pEearupyrolux BEHIECTB Ha MpUMEpe
B3aMMOJICHCTBUS LIMHKA C COJISTHOM KHCJOTOM pPa3IMYHOM KOHLEHTpaluu. 6. 3aBUCUMOCTH CKOPOCTHU
XMMHMUYECKOM peakluu OT IUIOLIaJM CONPUKOCHOBEHUS pearupyroolux BemiecTB. 7. MojaenupoBaHue
CKUISIIEro Cos». 8. 3aBUCUMOCTh CKOPOCTH XMMHMUYECKOM PEAKIMU OT TEMIEPATyphl pearupyromux
BEILIECTB Ha TpuMepe B3auMozeucTBusi okcuaa menu (II) ¢ pacTBopoM cepHOW KHUCIOTBHI Pa3IMuHON
Temrneparypsl. 9. Pa3noxeHnue nepokcuia Bogoposa ¢ momombio okcuaa mapranna (IV) u karanassr. 10.
OOHapyxeHue Karana3bl B HEKOTOPBIX MUIIEBBIX MHpoaykrax. 11. MHruOupoBaHue B3amMOJEHCTBUS
KHUCJIOT C METAJIJIaMU YPOTPOIIMHOM.

Tema 1. Meramel (14 )

[Tonoxenne meraitoB B [lepmoandeckoit cucreme xumuueckux snemeHToB J[. 1. Menneneesa.
Merannnueckas KpUCTaJUIMUECKasl pelleTKa U MeTajlIndeckass XuMudeckas cBsa3b. O0mue gusnueckue
cBoictBa MeTayuioB. CIutaBel, MX CBOWCTBA W 3HAYCHHE. XWMHUYECKHE CBOMCTBA METAJIOB Kak
BOCCTaHOBUTEJICH, a TAaKXKe B CBETE UX IMOJIO)KEHUS B JIEKTPOXUMHUYECKOM Py HANPSIKEHUI METallJIOB.
Koppo3zus MeramnoB u crnocoOsl 00ps0bI ¢ HeH. MeTtamnsl B npupojae. OOmue cnocoObl UX MOTYYeHHUS.
OO0mas XapakTepUCTHKa LIEJIOYHBIX MeTasioB. Mertamisl B npupoje. OOuue crnocodbl UX MOJyYEHUS.
Crpoenue atomoB. lllenounbie MeTauibl — MPOCThIE BeElleCcTBA. BakHellne coeAMHEHUs HIENOYHBIX
METaJJIOB — OKCH/JIbI, THIPOKCHUJIBI U COJIM (XJIOPHIbI, KApOOHATHI, Cylb(]aThl, HUTPATHI), UX CBOWCTBA U
MPUMEHEHHE B HapogHOM xo3saictBe. Kamuiinpie ymoOpenus. OOmas xapakTepHUCTHKA DJIEMEHTOB
rnaBHo moarpynnsl Il rpynmel. Ctpoenue aromoB. lllemoyHo3eMenbHBIE METAUIBI — MPOCTHIE
BelllecTBa. BakHelMe COeNMHEHMS IIEIIOYHO3EMEIbHBIX METAIJIOB — OKCHABI, TUAPOKCHUIIBI U COJIH
(xmopunbl, kapOOHATBI, HUTPATHI, CynbdaTel, (Gocdarel), UX CBOWCTBA M NMPUMEHEHHE B HAPOIHOM
xo3siicTBe. AmomuHui. CtpoeHue atoma, GU3HUECKHEe M XMMHYECKHE CBOWCTBA MPOCTOTO BEIIECTBA.
CoenuHeHus amlOMHHHST — OKCHJI W THAPOKCHI, WX aMOTEepHBIM XapakTep. BaxHelimume comu
amromunus. [IpumeHeHnue amomMuHus u ero coenuHeHui. JKemezo. CtpoeHue atoma, (U3HUECKHE H
XMMHUYECKHE CBOMCTBa MpocToro BemiecTBa. ['enernueckue psanbl Fe+2 u Fet+3 . Baxueiimue cosu
xKene3a. 3HAUYCHHE JKeje3a M €ro COCAMHEHUH I IPUPOAbl U HAPOAHOrO Xo3sAWcTBa. /leMoHCTpauuu.
OOpa3upl HIENOYHBIX U LIETOYHO3eMeNbHBIX MeTayioB. OOpasiubl cruiaBoB. B3aumopeiictBue HaTpus,
JUTUA W KalblMs C BOJOM. B3ammopneilicTBue HaTpuss M MarHus ¢ KuciaopoaoM. B3ammoneiictBue
MeTauioB ¢ HeMeTayamu. [losydaenne rumpokcunos xxenesa (1I) u (11D).

JlaGopaTopHbie ombITH. 12. B3amMoneiicTBHEe pacTBOPOB KHCIOT M COJed ¢ Meramuiamu. 13.
O3nakomiuenue ¢ pynamu xkenesa. 14. OkpammBaHu€ IJJaMEHU COJIIMU ULIEJIOYHBIX MeTamioB. 15.
B3aumopeiictBue kanbius ¢ Boaou. 16.IlomydeHne ruipokcuia Kajibls U UCCIEJOBAHUE €r0 CBOWCTB.
17. TonyueHue ruApoKCcHIa aTOMUHMS U UCCIEIOBaHHE €ro cBOMCTB. 18. BzaumopnelicTBue xkene3a c
coisiHoit kucnotou. 19. [omyuenue ruapokcuos xenesa (1) u (III) u uzyuenue ux cBOMCTB.

Tema 2. [Ipaktukym 1. CBolicTBa METAIJIOB M UX COSAMHEHUH (2 )

1. PemreHue skcnepruMeEHTANIbHBIX 33/1a4 HAa PACIIO3HABAHUE U MOJTYYEHHE COCIMHEHU METAJIJIOB.

Tema 3. Hemeramnsl (25 )

OOmiass xapakTepuCTHKa HEMETAIJIOB: TMoJiokeHue B Ilepumommdeckoil cucTeMe XUMHYECKHX
anemeHToB J[. U. MenaeneeBa, 0COOEHHOCTH CTPOEHMS aTOMOB, 3JEKTpooTpHIarenbHOCcTh (D0) Kak
Mepa «HeMeTauIM4HOoCcTy, psaa D0. Kpucramimueckoe CTpO€HHE HEMETANIOB — MPOCTHIX BEIIECTB.
Annorponus. dusnueckue cBoiicTBa HeMeTaI0B. OTHOCUTEIBHOCTh MOHATUN «METAI» U «HEMETaJD».
Bopopon. Ilonoxenue Bomopona B Ilepuommueckoil cucreme xumuueckux snemeHtos /I .
MenneneeBa. CTpoeHue atomMa U MOJEKyJbl. PU3MYECKME U XUMHYECKHE CBOWMCTBAa BOJOPOAA, €ro
noxydyenue u npumeHenue. Bona. Ctpoenue moiekynsl. Bogopoanas xumudeckas cBsA3b. DOusnueckue
CBOMCTBa BOJBI. AHOMaJIUU CBOUCTB BOABI. ['uapodunsHbie U ruAPOoPOOHBIE BEmeCTBA. XUMHUECKUE
cBoiicTBa BOJbI. KpyroBopoT Bojabl B mpupojne. Bomoounctka. Asparus BoAbl. BBITOBBIE (UIBTPHL.
MunepanbsHbie BOABL. J{UCTUITMPOBaHHAS BOJA, €€ MOMydeHrne U mpuMeHeHne. O0mas XxapakTepucTuka
rajioreHoB. CTpoeHune aToMoB. [IpocThie BelecTBa U OCHOBHBIE COEJUHEHMSI TaJIOTEHOB, UX CBOMCTBA.
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Kpatkue cBenmenuss o xiope, Opome, ¢rTope u Hone. [IpuMeHEHHE TaJIOTEHOB W WX COCIWHEHUI B
HapoaHoM xossiictBe. Cepa. CTpoeHHE aToMa, aJUIOTPONHs, CBOWCTBA M NPUMEHEHHE POMOMYECKOM
cepsl. Oxcunl cepsl (IV) u (VI), ux nonydenue, cBoiictBa u npuMmeHeHue. CepHasi KUCIOTa U €€ COJIU, UX
IIPUMEHEHHE B HapoJHOM Xxo3siiicTBe. [IpousBojacTBO cepHOM KuCIOTHL. A30T. CTpoeHHe aTtoMa u
MOJIEKYJIbI, CBOICTBA IPOCTOrO BellecTBAa. AMMMAK, CTPOEHHE, CBOMCTBA, MOJYYEHUE U NPUMEHEHHE.
Conu amMoHuS, ux cBoiicTBa u npumeHenue. Okeupl azota (II) u (IV). AzoTHas kucnora, ee cBONCTBaA U
npuMeHeHne. Hutpatel 1 HUTpHUTHI, TpoOIeMa MX COAEP)KaHUS B CEIbCKOXO3SWCTBEHHON MPOIYKIIUH.
AzoTHble ynoOpenus. @ochop. CtpoeHue aroma, aJuioTpoIus, CBOcTBa 0enoro u kpacHoro ¢ocdopa,
ux npumeHeHue. OcHoBHbBIE coeauHeHms: okcun (ocdopa (V) u oprodocdopnas kuciora, ocdarsl.
®dochopubie  yaoOpenus. Yraepona. CTpoeHue aroma, aUIOTPOIUs, CBOWCTBA MOIUDUKAIUH,
npumenenune. Oxcuapl yriepona (II) u (IV), ux coiictBa u npumenenue. KapOoHaTbl: KanbLIuT, coja,
MoTalll, UX 3HA4eHHE B MpUpPOAE M ku3HU yenoBeka. Kpemuuil. CtpoeHue aroma, KpUCTAUTMUECKUN
KpeMHUuH, ero cpoicTtBa M mnpumeHeHue. Oxcupn kpemHus (IV), ero mnpupoaHsle pa3HOBHIHOCTH.
Cunukatsl. 3HaYeHUE COCAMHEHUN KPEMHUSI B J)KMBOW W HEXHBOW mpupone. [loHsTHe O CUIMKATHOU
MpoMbIIITIeHHOCTH.  JleMoHcTpauu. OOpas3ipl rajJoreHoB — NPOCTHIX BellecTB. BiaumoneiicTBue
raJIOTeHOB C HATpUEM, C aTlOMUHHEM. BpITecHeHue xjiopoM OpoMa WM MOJA M3 PacTBOPOB UX COJIEHl.
B3anmopelictBre cepbl ¢ MeTauIaMH, BOJOPOJIOM M KHCIOPOoAoM. B3aumoneiicTBre KOHIIEHTPUPOBAHHOM
a30THOM KHUCJIOTHI ¢ Menpto. [lornomienre yriaem pacTBOPEHHBIX BELIECTB WM Ta3oB. BoccraHoBieHue
Menu w3 ee okcuaa yriem. OOpasibl MPUPOJHBIX COCAMHEHHWH Xyopa, cepbl, (ocdopa, yriepona,
kpemMHus. OOpa3ipl BaXKHEMIIUX JJs HApOJHOTO XO3siicTBa Cynb(}aTroB, HUTPATOB, KapOOHATOB,
(docdaros. OOpa3iibl CTEKIa, KEPAMUKH, IIEMEHTA.

Jlabopatopueie ombiTel. 20. Ilomydenme u pacrno3HaBanue Bojopoaa. 21. HccnemoBanume
MMOBEPXHOCTHOTO HATsHKEHUS BOJbl. 22.PacTBopeHHMe mepMaHraHata Kajusi WM METHOro Kyrmopoca B
Bojie. 23. 'maparanus o6e3BoxkeHHoTO cynbdarta meau (I1). 24. MU3roToBneHne THIICOBOTO OTIIeUaTKa. 25.
O3HakoMJIEHHE C KOJUICKITMEH OBITOBBIX (GUIBTPOB. 26. O3HAKOMIIEHHE C COCTABOM MHUHEPAIBHOU BOJIBI.
27. KadectBeHHas peakmusi Ha TajoreHuA-woHb. 28. IlomydyeHwe m pacmo3HaBaHuwe Kuciaopoxaa. 29.
I'openue cepsl Ha Bo3ayxe U B kuciopoje. 30.CBoiicTBa pazbaBieHHON cepHOl KucaoThl. 31. U3ydenue
cBolicTB aMmMuaka. 32. PacnosnaBanue conerr amMmonust. 33. CBoiicTBa pa30aBieHHON a30THOW KHUCIIOTHI.
34. B3auMojeiCTBHE KOHIIEHTPHUPOBAHHON a30THOM KHUCIOTHI ¢ Menwto. 35. T'openme ¢dochopa Ha
BO3/ayXe U B Kucjopoje. 36. PacmosnaBanue docdaron. 37. I'openue yris B kucinopone. 38. [lomydenue
YIOJIbHOM KHUCIOTBI W u3ydeHue ee cBoicTB. 39. Ilepexon kapOonaTtoB B rTuapokapOoHathl. 40.
Paznoxxenue ruapokapoonara Hatpus. 41. [losryaeHrne KpeMHEBOM KUCIOTHI M H3yYEHUE €€ CBOWCTB.

Tewma 4. IIpaktukym 2. CBOMCTBA COCTMHEHHM HEMETALIOB (3 1)

1. Pemenue skcriepuMeHTaNbHBIX 3a7a4 110 TeMe «[loarpynmna ranoreHoy.

2. Perenue skcriepuMeHTaNbHBIX 331a4 110 TeMe «[loarpymma azotay.

3. Pemenne skcriepuMeHTaNbHBIX 3a4a4 1o TeMe «l[loarpynna yriepoaay.

Tema 5. O6001IeHNE 3HAHUI 110 XUMUU 32 KypC OCHOBHOM 1IKOJBL. (10 )

[Tepuonnueckuii 3axkoH u Ilepuonnueckas cucrema xumuueckux anemeHtoB [[. . Menneneesa.
Ou3nyecKuil CMBICT MOPSAKOBOTO HOMEpPA 3JEMEHTa, HOMEPOB MEpHUOAa U TPYMIbl. 3aKOHOMEPHOCTH
W3MEHEHUSI CBOMCTB AJIEMEHTOB M MX COCIUHEHWM B MEpUOJaX M Ipylnax B CBETE MPEACTaBICHUI O
CTPOCHHMHM aTOMOB 3JIEMEHTOB. 3HAUYE€HHUE MEPUOJNYECKOrO 3aKOHA. BUIbl XMMUYECKUX CBSI3€M U THUIIbI
KPUCTAIIMYECKUX pelIeTOK. B3auMOoCBsA3b CTpOEHUSI U CBOMCTB BelecTB. Kmaccudukanus XUMHUECKUX
peakiuii Mo pazNMYHBIM TMpU3HAKAM (YHCIO M COCTaB PEarupylolliux U O0O0pa3yIoUIUXCs BEIIeCTB;
HalW4uue TpaHUIBl pazgena ¢a3; TemioBol dSPQeKT; U3MEHEHHE CTEeNeHEeW OKHCICHHUS aTOMOB;
WCIOJIb30BaHME KaTalln3aTopa; HampaBleHue mpoTekaHus). CKOpOCTh XUMUYECKUX peakiuil U (hakTopsl,
Bhustonmue Ha Hee. OOpaTUMOCTh XUMHUYECKUX PEAKIUH U CHOCOOBI CMEMICHHS XUMHUYECKOTO
paBHOBecus. IIpocTeie u ciiokHBIE BellecTBa. MeTamibl U HEeMeTaJUibl. ['eHeTuueckue psiabpl MeTaia,
HEMeTallla W MepexoJHoro Metamna. OKCHIbl W THAPOKCHIBI (OCHOBaHUS, KHCIOTHI, aM(oTepHbIe
TUAPOKCUABI), conmu. Mx cocraB, kinaccudukamus u oOIIHe XUMUYECKHE CBONCTBA B CBETE€ TEOPUHU
IEKTPOJIUTUYECKON TUCCOLUALIMU U OKUCIUTEIbHO-BOCCTAHOBUTEIBHOTO MTPOLIECCa.
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TEMATHYECKOE IINTAHUPOBAHUE C YKAZAHUEM KOJIMYECTBA YACOB,

OTBOJUMBIX HA OCBOEHME KAXKJOW TEMBI

8 kiacc

Ne i/ HaunmeHoBaHMe pa3jaeioB, TeM Koa-zo
4acoB

1 Baeacuune 5

2 ATOMBI XUMHUYECKUX DJIEMEHTOB 10

3 [IpocThie BemecTBa 8

4 CoeIMHEHHS XUMHYCCKHX IJICMEHTOB 10

5 N3MeHeHns, npoucxXoasue ¢ BeNeCTBaMHU 16

6 PactBopenue. PactBopsl. CBOICTBA paCTBOPOB 3JIEKTPOIUTOB 22

Hroro: 68

9 kjaacc
Ne n/m HaumeHoBaHue pa3iesioB, TeM Koa-o
4acoB
Brenenune. OOmasi xapakTepuCTUKa XHMHUYECKHX DJIEMEHTOB U XUMHUUYECKHUX
1 peakuuii. Ilepuoguueckuii 3akoH u llepmoamyeckas cucremMa XUMHYECKHUX 9
anemenToB J[. . MenneneeBa

2 Meraust 19

3 Hemeramnsr 23

4 OpraanyecKre BEmecTBa 11

5 O06001eHre 3HAHUT TT0 XUMHUH 332 KYpPC OCHOBHOM ITKOJTBI. 6

Hroro 68
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TEMATHYECKOE IINTAHUPOBAHUME C OITPEAEJEHUEM OCHOBHBIX BUJIOB YUEBHOM JAEATEJABHOCTHU OBYYAIOIIINXCA
8 ki1acc 2 yaca B HeJeJ110, Bcero 68uacon

OcHOBHBIE BHU/IbI I€ATCIBHOCTH YYAIlIUXCH HﬂaanyeMble
pPe3yJabTAThI
BBenenue (4)
Pecynsamusnuie: IP 1,2,3,4
dopMupoBaHHE TIOHATHS O XMMHUH H €€ POJIH B )KU3HU YEITOBEKA. MP 1,2,3,4,5,6,7
Tlosnasamenvnuie: JIP 1,2,3,5

dopmupoBaHue yMeHHS HaOIIOAaTh, JENaTh BBIBOIALI NPH TPOBEACHUU OINBITOB, YMEHHUS PadOTaTh ¢ KHUTOH M C
MIEPUOINYECKON CUCTEMOM.

Kommynuxamusnuie:

dopmupoBaHue YMEHHS padoTaTh B Mapax, OTBEYaTh HA BOMPOCH! YUUTENS, YMEHHE UCTIOIh30BaTh XUMUYECKHH SI3BIK,
yMeHue paboTaTh ¢ XUMUYECKON TTOCYIOH.

Jluunocmmuvie:

dopMHpOBaHUE HHTEPECA K HOBOMY IIPEIMETY.

TEMA 1

ATOMBI XUMHNYECKHUX 3JIEMEHTOB (9)

Pezynamusnvie: ITP 5,6,7,8,9,10
@opMHUpOBaHWE MMOHATUI O CTPOEHUH aTOMa, XUMHYECKOM CBSI3H U €€ BUIAX. MP 8.9.10

Tloznasamenvhvie:

dopmupoBaHre YyMEHHS pad0OTaTh ¢ KHUTOH, YMEHUSI MHTETPUPOBATh 3HAHUSA U3 (DU3UKU B XUMHIO.
Kommynuxamuenwie:

dopMuUpOBaHUE YMEHHUS CIYIIATh YYUTEIs, BECTH JUAIOT C YUUTENEM U APYTUMH YUAITUMUCS

Jluunocmmuuie:

dopmupoBaHKe HHTEPECa K KOHKPETHOMY XHMHUYECKOMY 3JIEMEHTY, TIOUCK JOMOJIHUTEIbHONH HHPOPMAIIUK O HEM.

JIP 3,4,5,6,7

TEMA 2
IMPOCTBIE BEHIECTBA (6)
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Pecynamusnuie:

dopmupoBaHUEe MOHATHS O META/IaX, HEMETaJulaX, KOJIMYECTBE BEIECTBA.
Iloznasamenvhvie:

VYMmeHune pabotath ¢ yueOHUKOM, JOIOTHUTENIBHON JINTEPaTypOi, HEPUOAUUYECKON CUCTEMOM.
Kommynuxamusnvwie:

YMeHune coTpyTHu4aTh ¢ yYUTeNeM B ITOMCKe U cOope nHGOpMAIINH, CITYIIATh €TO.
Jluunocmmuuvie:

OBnazieHre HaBbIKAMHU ISl IPAKTHUECKOHN 1S TETbHOCTH.

TIP11,12,13,14,15,16
MP 11,12,13
JIP 1,2,3,4,5,9

TEMA 3
COEJMHEHUA XUMHYECKHUX 3JEMEHTOB (14)

Pezynamugnvie:

dopMupoBaHHE MTOHITHS O CTENICHN OKHCIICHHS, KIIACCOB COCTMHEHMH, YUCTHIX BEIIECTBAX U CMECSX.
Ilosnasamenvhuvle:

Ymenne paboTath ¢ yaeOHUKOM, YMEHHE COMOCTaBIIATh, padboTaTh ¢ (hopMyIaMHu.
Kommynukamuenuvie:

YMmenune paboTath B apax, B rpynmax, OTBe4aTh Ha BOIPOCH! YUHUTEIS.

Jluunocmmuvie:

YMeHune UCIoib30BaTh 3HAHUS B OBITY.

[1P
17,18,19,20,21,22,23
MP 11,12,13,14

JIP 1,2,3,6,8

TEMA 4
M3MEHEHWA, NPOUCXOOALME C BELWECTBAMU (11)

Pezynamusnuie:

®dopMupoBaHUE MOHATHA O XUMHUYECKUX PEAKIUSAX, UX THUIAX, YMEHHS MHCATh PEAKIMH U PACCTABISITH ypaBHEHUE B
XUMUYECKUX PEaAKITUSIX.

Tlo3nasamenvuvie:

dopmupoBaHue ymeHusi paboTaTh C Y4eOHHKOM, aITOPUTMAMHM COCTABJICHUS HWOHHBIX YPaBHEHHUH M PacCTaHOBKH
KO3(UITUCHTOB B OKHCIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKITUSX.

Kommynuxamuenwie:

YMeHue BecTH Auajior, padboTarh B rapax, padoTaTh C YUUTEICM.

Jluunocmmuvie:

YMeHue UHTETpUpPOBATh MOJTYUYCHHBIC 3HAHUS B MMPAKTUYECKOMN KUZHHU.

ITP 17,19,20,21,22,23
MP 15,16,17,19,14,1,2
JIP 1,2,3,4
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TEMA 5
MPAKTUKYM 1. <IHPOCTEHUIIHUE ONEPAIIMU C BEHIECTBOM» (3)

Pezynamusnvie:

YMmenue paboTath ¢ 1a00paToOpHEIM 000PYAOBaHUEM U HarpeBaTeIbHBIMHU MPUOOpPaMU B COOTBETCTBUU C TpaBHUIIA-
MU TEXHUKH 0€30MacCHOCTU. BBIMOMHATE MpocTeIe mprueMbl 00paleHus ¢ 1abopaTopHbIM 000PYI0BAHUEM.
Ilosnasamenvhvle:

YMmeHune paborath ¢ y4eOHUKOM, TEPUOANIECKON CHCTEMOIl, alrOPUTMOM paccTaBiIeHUs] KOA(GOHUIIMEHTOB B XUMHUYECKHX
YpaBHEHUSIX; YMEHHE HHTETPUPOBAThH 3HAHUS U3 (U3UKH B XUMHIO.

Kommynukamuenuie:

dopmupoBaHue yMeHHs padoTaTh HHIAMBHUYAIBHO U B I1apax, COTPYAHNYATh C YUUTEIEM, yMEHHUE 331aBaTh BOIPOCHI.
Jluunocmmuuvie:

YMeHune UCIoab30BaTh 3HAHUS B OBITY.

TP 11,12,19,20,22,23
MP 11,12,16
JIP 1,2

TEMA 6
PACTBOPEHME. PACTBOPBI. CBOMICTBA PACTBOPOB DJIEKTPOJIUTOB (17)

Pezynamusnvie:
DopMHUPOBaHNE MOHITHUN O PACTBOPAX, SIEKTPOIUTHYECKON NUCCOLMAIINN, HOHHBIX YPABHEHUAX, KUCIOTaX, OCHOBAHUM,

COJIIX, OKCUAOB, OKUCIMTCIIbHO-BOCCTAHOBUTEIbHBIX PECAKIIUAX.

Tosnasamenvhuvle:
YMmenue paboTarh ¢ y4eOHUKOM, TEPHOJMICCKON CHCTEMOH, allTOPUTMOM PacCTaBICHUS KOA(P(HUIIMEHTOB B XUMUYECKHX

YpaBHEHUSAX; YMEHNE HHTETPUPOBATH 3HAHUS U3 (PU3UKH B XHMHIO.
Kommynuxamusnuie:
dopmupoBanre ymMmeHHs padoTaTh MHAUBHIYaTbHO U B IIapax, COTPYAHUYATh C YUUTENIEM, YMEHHUE 3a/1aBaTh BOIPOCHL.

Jluunocmmuvie:
YMeHHe UCITONTb30BaTh 3HAHUS B OBITY.

Imp 11,12,1,7,8,19,20
MP 11,12,1,2,9,16
JP 1,2,4

TEMA 7
IpakTtukyMm 2. «CBOMCTBA PAaCTBOPOB 3JIEKTPOJIUTOB»(4)

Pezynamuenuie:

IP 1,7,11,18,22,23
MP 1,2,9,12,16
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YMenue paboTarh ¢ 1ab0paTopHbIM 000PYJIOBAHUEM U HATPEBATEILHBIMU PUOOPaMU B COOTBETCTBUM C mpasuna- | JIP 1,4
MU TEXHUKH 0€30MacCHOCTU. BBIMOMHATE MpocTelIe mprueMbl 00palieHus ¢ 1abopaTopHbIM 000PYI0BAHUEM.

Ilosnasamenvhuvle:
VYMmeHue paborath ¢ yueOHUKOM, IEPUOANYECKOM CHCTEMOI, allrOpUTMOM paccTaBiIeHUs KO3()(GUIIMEHTOB B XUMHUECKHX

YpPaBHEHUSIX; YMEHUE UHTETPUPOBAThH 3HAHUS U3 PU3UKH,0HOIIOTUN B XUMHUIO.

Kommynukamuenvie:
dopmupoBaHue ymeHHs padoTaTh HHIAMBUYAIBHO U B I1apax, COTPYAHNYATh C YUUTEIEM, yMEHHUE 33]aBaTh BOIPOCHI.

Jluunocmmuuvie:
YMeHune UCIoab30BaTh 3HAHUS B OBITY.
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JINYHOCTHBIE, MeTanpeMeTHbIE U NPeIMeTHbIE Pe3yJIbTAThI 0CBOEHUS XUMHU
IIpeameTHbIE pe3yibTATHI 00yUEHHUS:
IIP1 - VYyammuiics MODKEH yMems. WUCTOJB30BATH IMPH XaPAKTEPUCTUKE BEIIECTB IMOHATHS: «aTOM,
«MOJIEKYJIa», «XUMUYECKUM DIIEMEHT», «XUMUYECKUW 3HAK, WJIM CHUMBOJ», «BEIIECTBO», «IIPOCTOE
BEILIECTBO», «CJIOKHOE BECIIECTBO», «CBOMCTBA BEIIECTB», «XUMHUYCCKHC SIBICHHUM», «(PU3HUCCKUC
SIBJICHUS», «KOIPPUIMEHTB», « HWHICKCH», «OTHOCHTENbHAs aTOMHasi Macca», «OTHOCHUTEJIbHAs
MOJICKYJISIpHAs. Maccay, «MaccoBast JOJIS DJIEMCHTa;
P 2- 3nams. nmpenMeTsl U3y4eHUs] €CTECTBEHHOHAYUHBIX AUCIUIUIMH, B TOM YUCJIE XUMHH; XUMHYECKUE
cumBoJbl: Al, Ag, C, Ca, C1, Cu, Pe, H, K, N, Mg, Na, O, P, S, Si, Zn, ux Ha3BaHHs ¥ TPOU3HOIICHUE;
KJTIacCU(UITMPOBATH BEIISCTBA 10 COCTABY HA MIPOCTHIC U CIIOXKHEBIE;
IIP 3- paznuuaTh: TeJla ¥ BEIIECTBA; XUMUYECKUM AJIEMEHT U MPOCTOE BEIIECTBO; OMHUCHIBATH: (POPMBI
CYIIIECTBOBAHUSI XUMHYECKHX AJIEMEHTOB (CBOOOIHBIE aTOMBI, MPOCTHIC BEIIECTBA, CIOKHBIEC BEIIECTBA);
Tabmuunyio hopmy Ileproaudeckoi CHCTEMBl XUMHYECKHUX 3JIEMEHTOB; TIOJIOKEHHE JIEMEHTa B Ta0IUIIe
J. WU. MengaeneeBa, HCHONB3YS TOHSATUS «IEPUOI», «TPYIIa», «IJIaBHAsA MOJTPYMNay, «M000YHas
MOJITPYIITAY; CBOMCTBA BEIMIECTB (TBEPIBIX, KUIKHUX, Ta3000pa3HBIX); OOBIACHATH CYIIHOCTh XUMHYECKUX
SBJICHUN (C TOYKH 3PEHHS aTOMHO-MOJICKYJSIPHOTO YYEHHs)) W WX MPUHIUNUAAILHOE OTJIMYHE OT
(bU3UUeCKuX SIBJICHHM;
IIP 4- xapakTtepu3oBaTh: OCHOBHBIE METOJbI HM3yYEHUS €CTECTBEHHBIX IAUCUUIUIMH (HAONIOACHHE,
AKCIICPUMEHT, MOJICTUPOBAHNE), BEIIECTBO 10 €ro XHMMHUYECKOW (opMyrne corjacHO IUIaHY:
KaueCTBEHHBIM COCTaB, THIT BEIIECTBA (ITPOCTOE MIIH CIIOKHOE), KOJUIECTBEHHBIN COCTaB, OTHOCUTEIbHAS
MOJICKYyJIIpHas Macca, COOTHOIICHHWE MacC 3JIEMEHTOB B BEIECTBE, MacCOBBIC JOJM DJIECMEHTOB B
BelIeCcTBE (VI CIIOKHBIX BEIIECTB); POJb XUMHH (TIOJIOKUTEIBHYI0O W OTPUIIATEIBLHYIO) B KHU3HHU
YeJI0BEKa, apryMEHTHUPOBATh CBOE OTHOIICHHUE K ATOU Mpolieme;
BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO MacCy BEIIECTBa U MaCCOBYIO JIOJIF0 XMMHYECKOTO dJIEMEHTa
B COCIMHEHUSX; ITPOBOJIUTHh HAOIIOCHUSI CBOWCTB BEIICCTB W SBJICHUN, MMPOUCXOISIINX C BEIIECTBAMH;
coOroaTh MpaBujIa TCXHUKH 0€30ITaCHOCTH MPH IIPOBEACHUN HAOIIOICHUH 1 1a00PaTOPHBIX OMBITOB.
IIP 5- Mcnonp3oBaTh mpH XapaKTEPHUCTHUKE aTOMOB TMOHATHS: «IIPOTOH», «HEUTPOH», «OJICKTPOHY,
«XUMHYECKHH DIIEMEHT», «MacCOBOE YHCIIO», «H30TOM», «DJIEKTPOHHBIN CIIOW», «QHEPTeTHYCCKHI
YPOBEHBY», «JIEMEHTBI- METaJUIbD», «IJIEMEHTBHI-HEMETAJUIbI»; TMPHU XapaKTEPUCTHUKE BEIIECTB TOHITHS
«MOHHAsI CBS3bY», «HOHBI», «KOBAJICHTHAs HEIOJSAPHAS CBS3bY», «KOBAJICHTHAs TMOJSPHAS CBS3bY,
«QIEKTPOOTPULIATEIILHOCTDY, «BAJICHTHOCTBY, «METALTNYECKAS CBSI3bY;
IIP 6- omnwmchiBaTh COCTaB M CTPOCHHE AaTOMOB HJIEMEHTOB C MOPSIKOBBIMHU HOoMepamu 1-20 B
Ilepuoauueckoit cucrtemMe xumuuyeckux oiaemeHtoB JI. WM. MeHzgeneeBa; COCTaBIISITh CXEMBI
pacrmpeiesieHdss 3JEKTPOHOB 10 JJIGKTPOHHBIM CJIOSIM B 3JICKTPOHHOW O0O0OJIOYKE aTOMOB; CXEMBbI
00pa3oBaHUs Pa3HBIX TUIIOB XUMHUYECKOHN CBS3U (MOHHOM, KOBAJICHTHOHM, METAJITMYCCKOM );
IIP 7- 0OBSICHATH 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XMMHYECKUX AJIEMEHTOB (3apsi/IoB SiJIEp aTOMOB,
YHUCiia 3JIGKTPOHOB HAa BHEIIHEM AJICKTPOHHOM CJIO€, YMCIIO 3alOJIHAEMBIX AJICKTPOHHBIX CIIOEB, Paauyc
aToMa, AJIEKTPOOTPHUIIATEIIbHOCTh, METAJUIMYECKIE U HEMETA/UTMYECKHE CBOMCTBA) B MEPUOaX U IPYIIIAX
(rmaBHBIX Toarpynmnax) Ilepuoanueckoit cuctemMbl XuMHuUeckux daemMeHToB J[. M. MenaeneeBa ¢ TOYKH
3pEeHUs TEOPUU CTPOEHHUS aTOMa;
IIP 8- cpaBHMBaTh CBOMCTBA aTOMOB XHMHYECKHUX 3JIEMEHTOB, HAXOJSIIUXCA B OJHOM IEPHOJIEC WIH
rnaBHoi moarpynme llepuoanueckoit cuctembl xumudeckux snemeHToB J[. WM. MenpeneeBa (3apsiioB
sIep aTOMOB, YHMCJIA AJIEKTPOHOB HA BHEIIHEM 3JIEKTPOHHOM CIIO€, YUCIO 3aMOJIHAEMBIX 3JEKTPOHHBIX
CJIOEB, PaJUyC aTOMa, AJIEKTPOOTPHUIIATEILHOCTh, METANTHYECKUE U HEMETANTHIECKHE CBOMCTBA);
IIP 9 -gaBaTh XapaKTEPUCTUKY XMUMHUYECKUX DJIEMEHTOB MO UX MOJOKeHUI0 B Ilepuoanueckoil cucreme
XuMHYecKux dnmeMeHToB [[. . MenneneeBa (XMMHYECKU 3HAK, MOPSAKOBBIA HOMED, MEPUOJI, TPYIINA,
MOJIrPYINa, OTHOCUTEIbHAs aTOMHas» Macca, CTPOCHHUE aroMa - 3apsij sapa, YUCIO TPOTOHOB U
HEHUTPOHOB B sifipe, 00Iee YHCIIO DIIEKTPOHOB, PACHPEEICHNUE AIEKTPOHOB IO DJIEKTPOHHBIM CIIOSIM):
OTIPENICTIATh TUIT XUMHYECKOH CBS3H 1O (hopMyJie BEIECTBa;
[P 10-npuBoauTh TpUMEPHI BEHIECTB C pPa3HBIMU THUIAMU XHMHYECKOW CBSI3M; XapaKTEpU30BaTh
MEXaHU3MBbl 00pa30BaHUsl KOBAJICHTHOU CBsi3U ( OOMEHHBIN), MOHHOW CBSI3U, METAJUIMUECKOW CBSI3U;
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YCTaHABJIMBATh MPUYUHHO-CJICICTBEHHBIC: CBSI3U: COCTAB BEILIECTBA - THUI XUMHYECKOU CBSI3U; COCTABIIATH
(dopMyInibl OMHAPHBIX COCAMHECHHI MO BaJCHTHOCTH, HAXOAWTh BaJCHTHOCTH JJIEMEHTOB IO (opmyre
OMHAPHOIO COCIUHCHUSI.

IIP 11- wucnosb30oBaTh MpPU XAPAKTEPUCTUKE BEIIECTB TMOHATHS: «METAUIBD», «IIJIACTUYHOCTDHY,
«TETUIOMPOBOIHOCTBY,  <OJEKTPONPOBOTHOCTBY,  «HEMETAIUIbI»,  «ALIOTPOIHUS»,  «AJLIOTPOITHBIE
BHJIOM3MEHEHUS, WU MOJIU(MUKAIMI»; OMKMCHIBATh IMOJIOKEHUE DJIEMEHTOB-METAJUIOB U JJIEMEHTOB-
HemeTauioB B [lepuonueckoit cucreme xumuyeckux anemenToB 1 11 MenneneeBa;

IIP 12- kmaccubunupoBaTh MPOCTHIC BEIICCTBA HA METAJIIBI M HEMETAJLIbI;

IIP 13- onpenensiTe NPUHAAICKHOCTH HECOPTAHMUECKUX BEIIECTB K OJIHOMY U M3 HU3yYCHHBIX KJIACCOB -
METaJUThl U HEMETAJLThI;

IIP 14- noka3piBaTh OTHOCHUTEIBHOCTH [IEJCHHS TMPOCTHIX BEIIECTB HAa METAJUIbI U HEMETAILIBI:;
XapaKTepH30BaTh 00ImMe (PH3HYECKHe CBONICTBA METHUMOM;

IIP 15- ycranaBnuBaTh NPUYMHHO-CJICICTBEHHBIC CBSI3U MEXKIY CTPOCHHEM aroMa M XUMHUYECKOH
CBSI3bI0 B IIPOCTHIX BEIIECTBAX - METAJNIaX U HEMETaJIax;

IIP 16- oOBsicHATE MHOrooOpa3ue MpPOCTBIX BEUIECTB TAaKUM (PAKTOPOM, Kak ajIOTPOMNHMsI; OMHUCHIBATH
CBOMCTBA BEIIECTB (Ha MpUMEpax MPOCTHIX BEIIECTB METAJUIOB M HEMETAIJIOB); COOJIIOAATH IpaBUia
TEXHUKH 0€30MacHOCTH (U MpH NPOBEACHUH HAOIIOAEHUN U Ja00PaTOPHBIX OIBITOB; UCIOIb30BaTh MPH
pEIIeHUN PACYETHBIX 3a7a4 TMOHSATHS: «KOJUYECTBO BEIECTBA», «MOJb», «IIOCTOSTHHAs ABOTaapO»,
«MOJIIpHAsE Macca», «MOJISIPHBIA O00BEM», «HOPMAJbHBIE YCIOBHS»; MPOBOJUTH pacyeThl C
HCIOJIb30BAHUEM TOHSATUMN: «KOJIMYECTBO BEILIECTBA», «MOJIIpHAs Macca», «MOJIAPHBIM 00BEM ra3oB»
«IIOCTOSTHHAsT ABOTAAPO».

IIP 17- wucnons30BaTh NPHU XapPAKTEPUCTUKE BEUIECTB MOHITUA: «CTENIEHb OKUCICHUS», «BAJEHTHOCTHY,
«OKCHJIB», «OCHOBAaHUS», «ILEJIOYM», «KAYECTBEHHAS peakuus», «MHIUKATOP», «KHUCIOThDY,
«KHCIIOPOJCOEPKAIINE KUCIOThDY, «OECKUCIOPOAHBIE KHUCIOTBD), «KUCIOTHAs Cpefa», «IlerlovyHas
cpena», «HeWTpalbHas cpenay», «mkana pH», «comm», «amopdHble BelecTBa», «KPUCTALIMYECKUE
BEILIECTBA», «KPUCTAJUIMYECKAs] DEIIETKa», «HWOHHAas KPUCTAJUIMYECKAas pelIeTKa», «aTOMHas
KpUCTAJUIMYECKasi  pPEIIETKa», «MOJEKYJIsApHas  KPHUCTAUIMYECKAs  pPElIeTKay, «MeTaUIM4ecKas
KPUCTAJJIMYECKAs PELIeTKa», «CMECH»; KJIacCU(DHUIMPOBATh CIIOXKHbIE HEOPraHMYECKHE BelecTBa IO
COCTaBy Ha OKCH[bl, OCHOBAHMS, KUCJIOTbI U COJIM; OCHOBAHMS, KMCIOThl U COJIM IO PAaCTBOPUMOCTU B
BOJI€; KHCIIOTHI [0 OCHOBHOCTH U COJIEPKAHUIO KUCIIOPOJIa;

IIP 18 -ompenensats NpUHAAIEKHOCTh HEOPIaHMYECKUX BEIIECTB K OJHOMY M3 H3YYEHHBIX KJIAaCCOB
(oKcupl, TeTy4re BOJOPOIHBIE COSIMHEHUS, OCHOBAHUS, KUCIIOTHI, COJIH) 0 (hopmyrie;

IIP 19- onuceiBaTh CBOWCTBA OT/ACIBHBIX MPEICTABUTENCH OKCHUIOB (Ha MPHUMEPE BOJBI, YTIECKHUCIIOTO
ra3a, HErameHOW W3BECTH), JIETYyYMX BOJOPOJHBIX COEIMHEHUN (Ha mpUMepe XJIOpPOBOJIOpOJa U
aMMHuakKa), OCHOBaHMU (HA TMpUMepe TUAPOKCUIOB HATpUs, Kalus U KajbIUs), KUCIOT (Ha MpUMepe
CEPHOI KMCIOTHI) U cojiel (Ha IpuMepe XJIOpHUaa HaTpusl, KapOoHaTa Kajablns, (hochaTa Kaablus);

IIP 20- onpenensiTh BaJICHTHOCTh U CTETIEHb OKHCIECHUS 3JIEMEHTOB B BEIIECTBAX; COCTABIISATH (DOPMYIIBI
OKCHJIOB, OCHOBAaHUM, KUCIOT U COJIEH MO BAJIEHTHOCTSM M CTENEHSM OKHUCIEHHUS AJIEMEHTOB, a TAKXKe
3apsiaM MOHOB, YKa3aHHBIM B TaOJIHIIE PACTBOPUMOCTH KUCIIOT, OCHOBaHHUM U COJIEH;

IIP 21- cocTaBnsaTh Ha3BaHUS OKCUAOB, OCHOBAHUH, KUCJIOT U COJIEH; CPABHUBATH BaJICHTHOCTH U CTETICHb
OKHCJICHUS, OKCUJIbI, OCHOBAHHUS, KUCIOTHI M COJIM HO COCTaBY; MCIOJIb30BaTh TAOIHIy PACTBOPUMO CTH
JUISL OTIPE/IENICHUs] PACTBOPUMOCTH BEIIECTB; YCTAHABIMBATh I'€HETHMYECKYIO CBSI3b MEXAY OKCHUAOM U
TUAPOKCUAOM U HaoOOPOT; MPHUUMHHO-CIEACTBEHHBIE CBS3M MEXJIy CTPOCHHEM aTroMa, XUMUYECKOU
CBSI3bI0 M TUIIOM KPUCTAJUTMYECKON PEIETKH XMMUYECKUX COEIMHEHHI;

IIP 22- xapakTepu3oBaTb AaTOMHbIE, MOJIEKYJISPHbIE, HOHHbIE METAITIMYECKUE KPUCTAIINYECKUE
pPEUIeTKH; Cpeay pacTBOpa C MOMOLIBIO IIKaidbl pH; MpUBOAWTE MpUMEpHI BELIECTB C Pa3HbIMHU TUIIAMU
KPUCTAINIMYECKON PEIIeTKH; TMPOBOJAWTh HAOMIOJEHUS 3a CBOMCTBAMH BEIIECTB U  SBJICHUSMU,
MPOUCXOJIIMME C BElIECTBAMH; COOMIOAATh TpaBHJa TEXHUKU OE30MacHOCTH TMPHU MPOBEICHUU
HaOJIOJICHUH ¥ OTMIBITOB; UCCIIEJOBATh CPElY PACTBOPA C IIOMOIIBI0 HHINKATOPOB;

P 23 - skciepUMEHTAIbHO pa3finyaTh KUCJIOTHI U IIEJIOYH, MOJIb3YSICh UHIUKATOPAMH; UCIOJIb30BaTh
MPU PEUIEHUU PACUETHBIX 3aJad IMOHATUSA «MAaccoBas JIOJII 3JIEMEHTa B BEIECTBE», «MaccoBas JOJs
pPacTBOPEHHOTO BEIIECTBA», «O0O0BEMHAasl J0Js Ta3000pa3HOr0 BEIIECTBa»; MPOBOJUTH pPAacCUeThl C
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WCIIOJIb30BAHUEM TOHSTUM «MaccoBas J0Js 3JIEMEHTa B BELIECTBE», «MaccoBas JIOJIsl PaCTBOPEHHOIO
BEIIIECTBAY, «00bEMHAs 1015 ra3000pa3HOro BEILIECTBAY.

P 24- wucnonp30BaTh MNpPHU XAPAKTEPUCTHUKE BELIECCTB MOHATUS: «TUCTHUIUIALUS», «IIEPErOHKay,
«KPUCTAILTU3ALNS», «BBITIAPUBAHUCY, «(PUIBTPOBAHUEY, «BO3TOHKA, WM CYOIUMAIUM), «OTCTAUBAHUCY,
«UEHTPUPYTHPOBAHUECY», «XUMHUYECKAsT PEAKIUM», «XHMHUYECKOC YPaBHECHUE», «PCAKIUU COCIMHCHUS,
«PEAKIMU PA3JIOKEHUS», «PEaKUuu OOMEHa», «PEaKIUU 3aMEIICHHS», «PEaKlUuh HEHUTpaTu3aium,
«OK30TEPMUYECKUE PEAKINN», «IHAOTCPMHUECKHE PEaKIUU», «PEAKIMH TOPECHUS, «KaTaIU3aTOPhD»,
«bepMeHTBI», «OOpaTUMBIE pPEAKIUN», «HEOOpPATHMBIE PEAKIUN», «KATAUIUTHICCKUE PEAKITUNY,
CHEKATAIUTHYECKUE PEAKIIUNY», «PSil AKTUBHOCTU METAJIIIOBY, «TUIPOJIU3Y;

IIP 25 -ycranaBnuBaTh MPUYUHHO-CJIEJACTBEHHBIE CBA3U MEXKY (DU3NUYECKUMH CBOMCTBAMHU BEIIECTB U
crocoOOM pa3fiesieHHus] CMECei; OOBSICHATh 3aKOH COXPAaHEHUS! MACChI BEIIECTB C TOYKU 3PEHUS aTOMHO-
MOJIEKYJIIPHOTO YYEHHUS; COCTABISATh YPaBHEHMsI XMMUYECKUX PEAKIIMH Ha OCHOBE 3aKOHA COXpaHEHUS
MacChl BEIIECTB; OMUCHIBATh PEAKIUU C TOMOIIBIO €CTECTBEHHO! O (PYCCKOTO WJIM POJIHOTO) SI3bIKA U
SI3bIKA XUMUU;

IIP 26- xnaccudummpoBaTh XUMHUYECKUE PEAKITUH TI0 YHUCITY U COCTABY MCXOTHBIX BEUIECTB U MPOYKTOB
peakuuu; TemwioBoMy d(h(eKTy; HampaBIeHUIO TMPOTEKAHUS PEAKIMU; Y4YaCTHUI0 KaTalu3aTopa;
WCIIOJIb30BaTh TAOIHUILy PACTBOPUMOCTH JIJIsi OTIPEICTICHUSI BO3MOYKHOCTH TIPOTEKAHUSI PEakIuii 0OMeHa;
ANEKTPOXUMUYECKUN PsAJl HANpsHKEHUH (aKTUBHOCTH) METAUIOB JUISl  OMPEACIICHUs] BO3MOXKHOCTH
MPOTEKAaHUS PEAKIUNA MEXJy MeTaulaMHd W BOJHBIMH PACTBOPAMH KHCJIOT M COJied; HaOmomath W
OTIMCBHIBATh IPU3HAKHU U YCIIOBHS TEUCHUS XUMHUYECKUX PEAKIUi, JIeIaTh BEIBOABI HA OCHOBAHUM aHAIM3a
HaOIOZCHUH 32 SKCTIEPUMEHTOM;

IIP 27 -npoBOAWTH pacueThl MO XUMHUYECKUM YpPABHEHHMSM Ha HAXOXKJICHHE KOJIMYECTBA, MACChl WIIH
o0beMa TIPOJyKTa peakmuu 1o KommdectBy, Mmacce WJIM o0beMy HCXOIHOTO BEIIECTBA; C
WCIIOJIb30BAHUEM MOHATHUS «AOJs1», KOIZJAA MCXOJHOE BEIIECTBO J1aHO B BHUJE PacTBOpa C 3aJaHHOU
MAacCOBOM JI0JIEW paCTBOPEHHOTO BEIIECTBA HJIM COAEPKUT OMIPEACICHHYIO OO IPUMECEH.

MeTtanpeaMeTHble pe3yJbTAThl 00y4YeHUsI

Vuamuiics JoDKEH yMemp:
MP1 -ompenenarp mpoOJeMBbI, T. €. YCTaHABJIMBAaTh HECOOTBETCTBHE MEXKAY IKEIACMbIM U
JIECTBUTEIbHBIM;
MP?2 -cocTaBIATh CJIOKHBIH IIJIAaH TEKCTA; BIaJAETh TAKUM BUJOM HM3JI0KEHUS TEKCTA, KaK IOBECTBOBAHMUE;
MP3- nmog pyKOBOACTBOM YYHTEINS MPOBOJUTH HEMOCPEJICTBEHHOE HAOJIOJCHUE; MO PYKOBOACTBOM
yuuTeas o(GOopMIIATh OTYET, BKIIOYAONIMKA OIMCaHWE HAOIIOACHUS, €ro pe3ylbTaTOB, BBIBOJOB;
HCIIOJIb30BaTh TAKOW BUJ MBICIICHHOTO (HI€aIbHOT0) MOJISTMPOBAHHMS, KaK 3HAKOBOE MOJICIIMpOBaHUE (Ha
IIPUMEPE 3HAKOB XHMHUYCCKHX D3JIEMCHTOB, XHMHYECKHX (OpMyJ); HCIIOIb30BaTh TaKOW BUJI
MaTepUaIbHOTO (MPEIMETHOTO) MOJCIUPOBaHUsA, Kak (Qu3nueckoe MOJCIUpOBaHWe (HA TNpUMeEpe
MOJEIUPOBAHUS aTOMOB U MOJIEKYII);
MP 4- nosryyaThb XUMUYECKYI0 HHOOPMALIMIO U3 PA3IMYHBIX UCTOYHHUKOB; ONPECNIATh OOBEKT M aCHeKT
aHaJIM3a U CHHTE3a;
MP 5- onpeniensiTh KOMIIOHEHTHI 0OBEKTa B COOTBETCTBUU C aCTICKTOM aHaJIM3a U CUHTE3a;
MP 6- ocymiecTBIsATh KaYECTBEHHOE M KOJIWYECTBEHHOE ONMUCAHUE KOMIIOHEHTOB OOBEKTa; OMPEENsTh
OTHOIIIEHUS 00BEKTa C IPYTUMH 00BEKTAMH,
MP-7 - onipeniensaTh CyIeCTBEHHBIC TPU3HAKH 00BEKTa.
MP 8 - dopmynaupoBaTh TUMOTE3y MO PELICHUIO MPOOIEM; COCTABIATH IJIaH BHITOTHEHHS y4eOHOM
3a/1auu, peIieHusl MpoOaeM TBOPUYECKOTO M TMOMCKOBOTO XapaKTepa, BBIMOJIHEHHUS MPOEKTa COBMECTHO C
YUUTENIEM; COCTaBIIATh TE3UCHl TEKCTa; BJIAJAECTh TAKUM BHJIOM H3JI0KEHHUS TEKCTa, KaK OIMUCAHUE;
MCIO0JIb30BaTh TaKOM BUJ MBICTICHHOTO (MI€aTHbHOT0) MOJISTUPOBAHUS, KaK 3HAKOBOE MOJIETMpOBaHUE (Ha
MIPUMEPE COCTABJICHHS CXEM 00pa30BaHUs XUMHUYECKOH CBSI3H);
MP 9 -ucnonwp3oBaTh TaKOH BHJ MaTepPHAIBHOrO (TIPEIMETHOIO) MOJCIUPOBAHUsS, KaK aHAJIOroBOE
MOJENUPOBAHUE; HCIOJIb30BaTh TAKOH BHA MaTepuaibHOro (MPEIMETHOTO) MOJICIUPOBAHUSA, KaK
¢buznueckoe MoeupoBaHue (Ha MpuMepe MOJAeNel CTPOSHHS aTOMOB);
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MP 10 - ompenensite OOBEKTbI CPaBHEHHS W AaCMEKT CPAaBHEHHS OOBEKTOB; BBIMOJHSITH HEMOIHOE
OJIHOJTMHEHHOE CpPAaBHEHUE; BBIMOJHATH HEMOJHOE KOMIUIEKCHOE CPaBHEHUE; BBINOIHATh TMOJHOE
OJHOJIMHENHOE CPAaBHEHUE.

MP 11 - cocTaBaATh KOHCIIEKT TEKCTA; CAMOCTOSATEIILHO HCII0IL30BaTh HEIOCPEACTBCHHOE HAOIOACHHE;
MP 12 - camocTOSTENbHO O(QOPMIISATH OTYET, BKIIOUAIOMINK ONMUCAHWE HAOIIOACHUS, €r0 Pe3ylIbTaToOB,
BBIBOJIOB;

MP 13 -BBINOJHATH MMOJTHOE KOMIUIEKCHOE CPAaBHEHUE; BBIMOJIHATH CPAaBHEHUE 110 AaHAJIOTUH;

MP 14 - cocTaBiaTh Ha OCHOBE TEKCTa TaOJIHUIILI, B TOM YHCIC ¢ IpuMeHeHneM cpeacts UKT;

MP 15 - mox pyKOBOJCTBOM YYHTENS MPOBOAMTH OMOCPEIOBAHHOE HAOIIOJICHHE; MOJ PYKOBOJICTBOM
yuautens Oo(GOpMIATh OTYET, BKIIIOYAIONIIMM OINMMCAHWE SKCIEPUMEHTa, €ro pe3ylbTaTOB, BBHIBOJIOB;
OCYILIECTBIIATh MHAYKTUBHOE 00001IeHIE (OT €IMHUYHOTO JOCTOBEPHOTO K 001I[EMY BEPOSITHOCTHOMY), T.
€. ONpeJeNaTh OOIIMe CYIIECTBEHHbIE NMPU3HAKU JIBYX U 0oJjiee 00bEKTOB U (PUKCHpPOBATh UX B (dopMme
TTOHATHS WU CYXKJICHUS;

MP 16 - ocymecTBIATh JeAyKTUBHOE 00001eHHne (MOABEACHNE SIMHUYHOTO JIOCTOBEPHOTO O] 00IIee
JIOCTOBEpHOE), T. €. aKTyalu3upoBaTh TIOHSATHE WU CYXKJIEHHE, U OTOXJIECTBISATH C HUM
COOTBETCTBYIOIIME CYIIECTBEHHbIE TPHU3HAKK OJHOTO WM OoJjiee OOBEKTOB;, OMNPEACNATh AaCIeKT
KJTacCU(DHUKAIINH;

MP 17 - ocymiecTBiATh KiaccU(UKALMIO; 3HATh M MCIOJIb30BaTh Pa3iUyHble (OPMBI MPEICTaBICHUS
KJIacCU(PUKAIIAHN.

JIMYHOCTHBIE Pe3yJbTAThI 00y4YeHU s

Yyanuiicst JOJKEH:

JIP1 - 3namb u nomumams. OCHOBHBIC HMCTOPHUYECKHE COOBITHS, CBS3aHHBIC C PA3BUTHEM XUMHUH H
o01IecTBa; TOCTHKEHHUS B 00JaCTH XUMUH W KYJIBTYpHBIE TPAaIUIIUU (B YACTHOCTH, HAyYHbBIE TPAIUIINHN)
CBOEHl CTpaHbl; OOLIEMHUPOBbIE IOCTHKEHHUS B OOJACTH XMMHH; OCHOBBI 3JI0pOBOrOo oOpas3a >KH3HU;
MpaBWJIa TOBEJICHUS B YPE3BBIYAMHBIX CUTYalUSX, CBS3aHHBIX C BO3JCHCTBHEM DA3JIMYHBIX BEIIECTB;
COLIMANIBHYI0 3HAYUMOCTh M CoOJiep’KaHue Mpodeccuii, CBSI3aHHBIX C XUMHUEH; OCHOBHBIE IpaBa HU
00513aHHOCTH TPaKJIaHWHA (B TOM YHCIIEC yJalllerocs), CBI3aHHBIC C JUYHOCTHBIM, MPO(PECCHOHATbHBIM U
KU3HEHHBIM CaMOOIIPe/ICTICHUEM;

JIP 2 —ucneimwviéams: 4yBCTBO TOPJIOCTH 32 POCCUHCKYIO XMMHYECKYIO HAYKY U YBa)KEHUE K UCTOPHH €€
Pa3BUTHUS;, YBAXKCHHUE U MPUHATHE JOCTIKEHUN XMMUU B MUPE; YBaXKEHHE K OKpYKaroluM (ydaiumcs,
YUUTENSIM, POJIUTENSM U Jp.) - YMETh CIyIIaTh W CIBIIIATh MapTHepa, MPU3HABATh MPABO KaXKJIOTO Ha
coOCTBEHHOE MHEHHUE M MPUHHMATh PELIECHUS C y4EeTOM IO3ULUN BCEX YYAaCTHHKOB; CAMOYBA)KEHUE U
SMOIIMOHAIBHO-TIOJIOKUTEIBHOE OTHOILIEHUE K cebe;

JIP 3 —npusnasamsv: 1€HHOCTH 3710POBbsI (CBOErO U JIPYTUX JIt0/el); He0OXOAUMOCTh CaMOBBIPaKEHUS,
camopeanu3aliu, COIUaIbHOrO MPU3HAHUS;

JIP 4 - ocoznasams.: TOTOBHOCTH (WJIM HETOTOBHOCTH) K CaMOCTOATEIbHBIM MOCTYNKAM M JEHCTBUSM,
MIPUHATHIO OTBETCTBEHHOCTHU 33 UX PE3yNbTaThl; TOTOBHOCTh (MJIM HETOTOBHOCTH) OTKPBITO BBIPAXaTh U
OTCTaMBaTh CBOIO MO3UIIMIO U KPUTUYHO OTHOCHUTHCS K CBOUM TOCTYIIKAM;

JIP 5 - nposgnams: 10OpOKENaTEIHHOCTh, JAOBEPHUE M BHUMATEIBHOCTh K JIIOASM, TOTOBHOCTH K
COTPYIHHYECTBY U JAPYKO€, OKa3aHHWIO IMOMOIIY HYKJAIOMIMMCS B HEW; YCTOWYUBBIN MMO3HABATEIbHBII
HHTEpEeC

JIP 6 - nposiensims: TOTOBHOCTD K MPEOJIONICHUIO TPYIHOCTEH; yOSKIEHHOCTh B BOBMOYKHOCTH MO3HAHUS
MIPUPO/IbI, HEOOXOUMOCTH Pa3yMHOTO HCIOJIb30BAaHUS TOCTIKEHUN HAYKU M TEXHOJOTHN ISl pa3BUTHS
00I111eCTBA;

JIP 7, vHUIIMATHBY U JTF0O003HATENBHOCTh B U3YYEHUU MHPA BEIIECTB M PEAKIIHI; 1IeNIeyCTPEMIICHHOCTh U
HACTOWYMBOCTH B IOCTHKEHUH LIETIEH,

- YMems. YCTAaHABIMBATH CBS3b MEXK]Y LIEIbI0 M3YYCHHUS] XUMUU U TE€M, JUISI YeTO OHA OCYILECTBISETCS
(MOTHMBaMH); BBIMIOJHITH MPOTHOCTUYECKYIO CAMOOIICHKY, PETYIHPYIONIYI0 aKTHBHOCTh JTUYHOCTH Ha
JTame ee BKIIOUEHHUS B HOBBIM BUJ JESATEIbHOCTH, CBS3aHHBIM C HAYaJIOM WM3Y4YE€HHUS HOBOTO y4eOHOTO
mpeaMeTa - XHWMHH, BBINOJHATH KOPPUTHPYIONIYIO CaMOOIICHKY, 3aKJIIOUAaIONIyIOCs B KOHTpOJE 3a
MPOLIECCOM HW3YUEHHUsI XMMUU M BHECEHUH HEOOXOIMMBIX KOPPEKTHBOB, COOTBETCTBYIOIIMX JTamam H
crocobaM W3y4YeHHsS Kypca XHMHH, CTPOUTHh >XHU3HEHHbIE M NPOQEeCcCHOHANbHBIE IUIAHBI C YY4ETOM
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KOHKPCTHBIX COOUAJIbHO-UCTOPHUUYCCKHUX, IIOJIMTUYICCKUX U DKOHOMHUYCCKUX yCHOBHﬁ;

JIP 8 - ocosnasams cOOCTBEHHBIC LIECHHOCTH M MX COOTBETCTBHE NMPHHMMACMBIM B JKM3HU PCIICHUSM;
BCCTU OUAJIOT HA OCHOBC PAaBHOIIPABHBIX OTHOIIICHUI W B3aUMHOTO YBaXXCHHUA, BBIICIIATD HpaBCTBeHHBIf/’I
aCreKT IOBEACHHUS M COOTHOCUTh IOCTYNKM (CBOM W JPYTUX JIOJEH) U COOBITUS C TNPUHATHIMU
OTHYCCKHMH HOPpMaMU;

JP 9 - B mpeaenmax CBOMX BO3MOXKHOCTEH npomugooelicmeosams ACUCTBUSAM W BIUSHHAM,
MIPEJICTABJISIONINM YTPO3Y KU3HHU, 3I0POBBIO M 0€30MTACHOCTH JTUYHOCTH U OOIIECTBA.
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