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I[Inanupyemble pe3yJbTaThl 0CBOEHUSI Y4eOHOI'0 peIMeTa.
I. JInuHOCTHBIC, MeTanpeAMeTHbIC M NIPeJIMETHBIE Pe3y/IbTaThbl 0CBOCHHS Y4eOHOI0 peaMeTa

JlesTeTbHOCTE  00pa30BaTEIBHOTO yUpexkAeHUs oOmero oOpa3oBaHus B OOyYEeHHWHM XHMHH JIOJDKHA OBITh HampaBlieHa Ha JIOCTIKEHUE
00yJaroMMMHUCS CIEAYIONINX JUYHOCTHBIX Pe3y.JIbTATOB:

B IIEHHOCTHO-OPHUEHTAIIMOHHON cdepe — YyBCTBO TOPAOCTH 3a POCCHUHUCKYIO XUMHUYECKYIO HayKy, TYMaHW3M, OTHOIIEHUE K TPYIy,
L[eJIeyCTPEMIIEHHOCTb;

B TPYZIOBOH c(hepe — rOTOBHOCTh K OCO3HAHHOMY BBIOOPY JalibHEHIIIeH 00pa30BaTeIbHOM TPACKTOPHH;

B [TO3HABATEIbHOHN (KOTHUTUBHOM, MHTEIUIEKTYaIbHOW) c(hepe — yMEHHUE yNpaBIIsATh CBOCH IMO3HABATEILHOM JACSITEIHPHOCTHIO.

MeTanpeleeTHban pe3yJabTaTaMMi OCBOCHU A BBIITYCKHUKaMHU OCHOBHOM IITKOJIBI IIporpaMmhbl 110 XUMHUHU ABJIAOTCA:

WCIIOJIb30BAaHUE YMEHHM ¥ HABBIKOB PA3JIMYHBIX BHJIOB I[IO3HABATEIBHOM JESATEIIBHOCTH, MPUMEHEHHE OCHOBHBIX METO/IOB
MO3HAHUS(CUCTEMHO-UH(DOPMALIMOHHBIN aHAIN3, MOJICIMPOBAHUE) JISl U3YUEHUS PA3IMYHBIX CTOPOH OKPYXKAlOIIe NeHCTBUTENbHOCTH,
UCIIONb30BAaHUE  OCHOBHBIX  HWHTCIUICKTYAlIbHBIX  oOmepamuii:  (GopMynmupoBaHuWe THIOTE3, aHAJIW3 W CHHTE3, CpaBHEHUE,
00001IeHIEe, CHCTEMATH3AIIHSI, BBISIBJICHHE TPHYNHHO-CIICICTBEHHBIX CBSI3€H, IIOMCK aHAJIOTOB;

YMEHHE TeHepUPOBaTh UJIEU U OMPEIENISITh CPEICTBA, HEOOXOIUMBIE JUIS UX pealn3aluy;

yMEHHUE OTNPEEIATh eI U 3a/1a4M IeITeIbHOCTH, BRIOMPATH CPEICTBA peaTu3alliy 1IeJIM U IPUMEHSTh UX Ha MPAKTHKE;

MCTIOJTb30BAaHUE PA3TUYHBIX UCTOYHHUKOB JIJISI TIOJTYUYCHHS XUMUYICCKONH MHPOPMAIIHH.

IIpeaMeTHBIMH pe3yJIbTATAMH OCBOCHHUS BBIITYCKHHUKAMUA OCHOBHOM IIIKOJIBI TIPOTPAMMBI TIO XHMUH SIBJISTFOTCS:
B no3naBarensHol chepe:

JaBaTh OIpPEAEICHHs N3YUYCHHBIX MOHATUH: BEIIECTBO (XMMHUECKHM AIIEMEHT, aTOM, UOH, MOJIEKyJa, KPUCTAIITHYECKasl pelleTKa,BEeIecTBO,
MIPOCTHIE U CIIOXKHBIC BEIIECTBA, XUMUYECKast (popMyIa, OTHOCUTENbHASL aTOMHAsl Macca, OTHOCUTEIbHAsI MOJIEKYJIsIpHAsI Macca,BAJICHTHOCTD,
OKCHJIbI, KHCIIOTBI, OCHOBAHUS, COJIM, aM(OTEPHOCTb, MHIUKATOP, IEPUOJUICCKUIA 3aKOH, IEPUOINIECKAs CHCTEMa,IepUOANIECKas Ta0JInIa,
M30TOIBI, XUMUYECKasl CBS3b, JCKTPOOTPUIATEIILHOCTD, CTETIEHb OKHCIEHUS, SIEKTPOIIUT); XUMHUECKasl peakus(XUMUIeCcKoe YpaBHEHUE,
TCHETHYECKasl CBSI3b, OKUCIICHUE, BOCCTAHOBIICHHE, AICKTPOIUTHIECCKAS TUCCOIHAIUS, CKOPOCTh XMMUYECKOMPEAKITUN);

OTUCHIBATh JEMOHCTPAIIMOHHBIE U CAMOCTOSTEILHO MPOBEIECHHBIC YKCIEPUMEHTHI, UCTIONIB3YS IS TOTO €CTECTBEHHBIN (PyCCKU,POTHOIM)
SI3BIK | SI3BIK XUMUH;

OMUCHIBATH U Pa3IN4aTh U3yYEHHBIE KJIACCHl HEOPTaHUYECKUX COECAUHEHUH, MPOCTHIE U CI0KHbBIE BEUIECTBA, XUMUUYECKUE PEAKIINY;
KIaCCU(PUIIMPOBATh U3YUCHHbBIE OOBEKTHI U SBICHHUS;

Ha0JI0/IaTh IEMOHCTPUPYEMBIE M CAMOCTOSATEIHLHO MPOBOJIUMBIE OTIBITHI, XUMUUYECKUE PEAKITUN, TPOTEKAIOIINE B IPUPOJIC U BOBITY;

JieNiaTh BBIBOJBI M YMO3AKIIIOUEHHS U3 HAOMIOACHUHN, N3yUYEHHBIX XMMHUYECKUX 3aKOHOMEPHOCTEH, MPOTHO3UPOBATh CBOMCTBAaHEU3YUEHHBIX
BEILIECTB MO aHAJIOTUU CO CBOMCTBAMU M3YYEHHBIX;

CTPYKTYPHPOBaTh U3YUYECHHBII MaTepual 1 XUMUUECKYI0 HH(DOPMALIKIO, MOTYyYEHHYIO U3 IPYTHUX UCTOYHUKOB;



®  MOJEIHPOBaTh CTPOCHUE ATOMOB JJIIEMEHTOB MEPBOr0 — TPETHETO MEPHOAOB (B paMKax W3y4YCHHBIX MOJOXKeHuH Teopun D.Pesepdopma),
CTPOCHHUE MPOCTEHIIINX MOJIEKYT.
B neHHOCTHO-OpUEHTAIMOHHOM cepe:
®  aHaJIM3MPOBAThH U OIICHUBATH MMOCIICACTBUS LIS OKPY)KAIOIICH cpe/ibl OBITOBOM M MPOU3BOJICTBEHHOM JIEATEILHOCTH YEIIOBEKA, CBA3aHHOU C
nepepaboTKoOM BEIIECTB
B tpynoBoii chepe:
L4 MIpOBOIUTH XUMHUYECKUN OKCIICPHUMCHT.
B cdepe 6e30macHOCTH KU3HEICATSIBHOCTH:
®  OKa3bIBaTh MEPBYIO MIOMOIIIb [TPH OTPABIICHUSIX, OJKOTaX M IPYTUX TPaBMax, CBI3aHHBIX C BEIIECTBAMHU U JIAOOPATOPHBIM 000PYIOBAHHUEM.
B pe3ysibTaTe H3yuyeHusi y4eGHOT0 NpeaMeTa « XMMHsD» BBINYCKHUK HAYYUTCS:
XapaKTepH30BaTh OCHOBHBIC METOJIbI TO3HAHUS: HAOIOCHUE, U3MEPEHUE, IKCIICPUMEHT;
ONHUCHIBAaTH CBOMCTBA TBCPABIX, ) XUOKUX, F33006pa3HLIX BCIICCTB, BBIACIIAA UX CYIICCTBCHHBIC IIPU3HAKHU,
PacCKpBIBaTh CMBICII OCHOBHBIX XHMUYECKHX MOHATUH «aTOM», «MOJICKYJIa», «XMMUYCCKHI 3JIEMEHT», «IIPOCTOE BEUIECTBOY, «CIIOKHOE BEIIECTBOY,
«CBAJICHTHOCTL», «KXUMHUUYCCKAaAd pCaKIusa», UCIIOJIb3Ys 3HAKOBYIO CUCTCMY XUMUH,
PacKpbIBaTh CMBICI 3aKOHOB COXPAaHEHUS MacChl BEIIECTB, TOCTOSIHCTBA COCTaBa, aTOMHO-MOJICKYJISIPHOM TEOPHH;
pasjindyatb XUMHUYCCKUC U CI)I/I3I/I'-IGCKI/IG SABJICHUSA,
Ha3bIBaTh XUMHUYECKUE FIIEMEHTHI;
OIPE/ICNIATh COCTAB BEIECTB MO UX (POpMyJIam;
OIIPEJIEIISATh BAJICHTHOCTh aTOMa DJIEMEHTA B COSTMHCHHSX;
OIpeACIATb TUIT XUMHUYCCKHUX peaKuHﬁ;
Ha3bIBaTh MPU3HAKHU U YCIOBHUS MPOTEKAHUS XUMHUECKUX PEAKIIHIA;
BBIABJIATH NPU3HAKU, CBUACTCIIBCTBYOIINEC O IPOTCKAHUN XUMHUYECKOU pCaKkuu MMpu BBINTOJIHCHUH XUMHWYCCKOT'O OIIbITA,
COCTaBJIATH (POPMYJIbI OMHAPHBIX COCAMHEHUIA,
COCTABJIATH YPABHCHUA XUMHWYCCKUX peaKHHﬁ;
co0JTIo/1aTh TIpaBMIIa OE30MaCHOM paOOTHI MPH MTPOBEJACHUH OIBITOB;
MOJIB30BAThCS JTA00PATOPHBIM 000PYIOBAaHHEM M TIOCY/ION;
BBIYUCIIATH OTHOCUTEIBHYIO MOJICKYJISIPHYIO i MOJISIPHYEO MacChl BEIIIECTB;
BBIUUCIIATH MACCOBYIO JIOJIF0 XUMHUECKOIO 3JIEMEHTa 10 (popMyJie COCTUHEHUS;
BBIYUCIISATH KOJIMYECTBO, 00BEM HIIM MAcCy BEIIECTBA 10 KOJINYECTBY, 00bEMY, MACCE PEareHTOB WU MPOYKTOB PEAKIIHH;
XapaKTepu30BaTh (HU3MUYCCKUEC U XUMUYICCKHE CBOMCTBA MPOCTHIX BEIISCTB: KUCIOPOa U BOJAOPO/Ia;
MOJIy4aTh, COOMPATh KUCIOPO U BOJIOPOI;
pacro3HaBaTh ONBITHBIM ITyTEM I'a3000pa3HbIC BEIIECTBA: KUCIOPO/I, BOIOPO;
pacKpbIBaTh CMBICI 3aKOHA ABOTaJIpO;



PacKpbIBaTh CMBICI MOHATHH «TeTIOBOM 3 (HEKT peakum», «KMOJISIPHBIH 00beM»;

XapaKTepu30BaTh (PU3NYECKUE U XUMUYECKHE CBOMCTBA BOJIBI;

PacKpbIBaTh CMBICII TOHATHS «PACTBODPY;

BBIYHCIISITH MACCOBYIO JIOJIIO PACTBOPEHHOTI'O BEILIECTBA B PACTBOPE;

IIPUTOTOBIISATH PACTBOPHI C ONPEAECIIEHHON MacCOBOM J10JI€M paCTBOPEHHOTO BEILIECTBA;

Ha3bIBaTh COEIMHEHUS U3yUYEHHBIX KIAaCCOB HEOPIaHUYECKUX BEILECTB;

XapaKkTepHU30BaTh GU3NYECKHE U XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX BEUIECTB: OKCHJIOB, KUCIIOT, OCHOBAHUM, COJIeH;
OIIPENENATh IPUHAAJIEKHOCTD BEUIECTB K ONPENEICHHOMY KJIACCY COEIMHEHUN;

COCTaBIIATH (POPMYJIbl HEOPTAHUYECKUX COSAMHEHUN N3YUYEHHBIX KJIACCOB;

IIPOBOJIUTH OTIBITHI, MOATBEPKAAIOIINE XUMUYECKNE CBOMCTBA N3YUYEHHBIX KJIACCOB HEOPraHUYECKHUX BEIIECTB;

pacrno3HaBaTh OMBITHBIM IIyTEM PAcTBOPHI KUCJIOT U ILeJI04el 0 N3MEHEHUIO0 OKPacKU MHIUKATOPa;

XapaKTEpPU30BaTh B3aMOCBS3b MEXKAY KllacCaMl HEOPraHUYECKUX COEIMHEHUN;

packpsiBaTh cMbIcH [lepuoanueckoro 3akona [[.M. Menneneena;

OOBACHATH (PU3UUECKUI CMBICT aTOMHOTO (IIOPSIIKOBOI0) HOMEpa XMMHYECKOT0 JIEMEHTa, HOMEPOB IPYIIIBI U MEPHO/a B MEPHOANYECKOM cucTeme
J.N. Menneneena;

OOBACHATH 3aKOHOMEPHOCTU U3MEHEHUS CTPOEHUS aTOMOB, CBOMCTB JIEMEHTOB B MpEJieNax MajbIX EPUOJIOB U TIIABHBIX MOATPYIII;
XapaKTepHU30BaTh XUMHUECKHE AJIEMEHTHI (OT BOAOPOJA /10 KajbIMs) HA OCHOBE MX MOJOXEeHUs B nepuoauueckoil cucreme /.M. Menneneesa u
0COOEHHOCTEH CTPOEHUS UX aTOMOB;

COCTaBJISITh CXEMBI CTPOEHHSI aTOMOB IepBbIX 20 351eMeHToB nepuoandeckon cucremsl .M. Menneneesa;

PacKpbIBaTh CMBICII MIOHATHI: «XUMHUYECKAs CBA3bY, «AIEKTPOOTPULIATENBHOCTDY;

XapaKTepHU30BaTh 3aBUCUMOCTh (PU3NUECKUX CBOMCTB BEIIECTB OT THUIA KPUCTAJUTMUECKON PEIIEeTKH;

OTIPENENATh BUJL XUMHUECKOM CBSI3U B HEOPTaHUYECKUX COETNHEHUSX;

n300paxarh CXEMbl CTPOCHHUS MOJIEKYJI BEIIECTB, 00pa30BaHHBIX Pa3HBIMH BHJIaMU XUMUYECKUX CBSI3EH;

PacKpbIBaTh CMBICII IOHATHI «MOH», KKATHOH», «AHUOH», «IIIEKTPOIIUTHIY, «HEIIEKTPOIUTED, «ANEKTPOIUTHUECKAS TUCCOLMALINAA», KOKUCITUTEIbY,
«CTETEeHb OKHCICHUA» «BOCCTAHOBUTENb), OKHCIEHHUEY, «BOCCTAHOBIICHUEY;

OIIpENENATh CTENIEHb OKUCIIEHUS aTOMa JIEMEHTA B COEIMHEHUH;

PacKpbIBaTh CMBICI TEOPUH HIEKTPOIUTHYECKON TUCCOLMALINY;

COCTAaBIIAATh YPABHEHUS HJIEKTPOIUTHUECKON JUCCOLMALIUN KUCIIOT, IEI0YEH, COIeH;

OOBSICHSITH CYIIHOCTH MpoIiecca 3IEKTPOIUTHUECKON TUCCOIMALIMY U PEAKII HOHHOTO 00OMeHa;

COCTaBJIATh MOJHbIE U COKpAIllEeHHbIC HOHHBIE YPaBHEHUs peakiui oOMeHa;

OTIpeNENATh BO3MOKHOCTh IPOTEKaHUsI peaklinii HOHHOTO OOMEHa;

IIPOBOJIUTH PEAKIINH, TOATBEPKAAIOIINE KAYECTBEHHBIN COCTAB Pa3IMYHbIX BEIIECTB;

OTIpeNENATh OKUCIUTENb U BOCCTAHOBUTED;

COCTAaBJIATh YPABHEHUS OKUCIINTENBHO-BOCCTAHOBUTENBHBIX PEAKLIN;



Ha3bIBaTh (DAKTOPBHI, BIUSIONINE HA CKOPOCTh XUMUYECKON PEAKIIH;
KJIacCU(UIIMPOBATh XUMUUECKHUE PEAKIIUU 110 Pa3IMYHBIM IPU3HAKAM;
XapaKTepHU30BaTh B3aUMOCBSI3b MEXy COCTaBOM, CTPOCHHEM M CBOWCTBAMH HEMETAIIOB;
MIPOBOJIUTH OIIBITHI MO MOMYYEHHUIO, COOMPAHHIO U U3YYCHHIO XUMUYECKUX CBOWCTB ra3000pa3HbIX BELIECTB: YIJIEKUCIIOTO ra3a, aMMHaKa;
pacro3HaBaTh ONBITHBIM ITyTEM ra3000pa3HbIe BEIIECTBA: YIJIEKHUCIbIN ra3 1 aMMHAK;
XapaKTepHU30BaTh B3aUMOCBS3b MEXKIY COCTaBOM, CTPOCHUEM U CBOMCTBAMHU METAJIOB;
Ha3blBaTh OPraHWYECKHE BEIIEeCTBA MO UX (OpMyse: MeTaH, 3TaH, 3TUIEH, METaHOJ, 3TAaHOJ, ITIMLEPHUH, YKCYCHas KHCJIOTa, aMHHOYKCYCHas
KHCJIOTa, CTEAPUHOBAsI KUCJIOTA, OJIECMHOBAs KUCIIOTA, TVIFOKO34;
OLICHUBATh BIMSIHUE XUMHUYECKOTO 3arpsi3HEHMS OKPYKAOLIEH CpeJlbl HA OPTaHU3M YeJIOBEKA;
IpaMOTHO 00paIaThCs ¢ BEIIECTBAMH B TOBCEAHEBHOM KU3HU
ONPENENATh BO3MOXKHOCTh MPOTEKAHNs PEAKIUN HEKOTOPBIX IPEACTABUTENEH OPraHMYECKHX BEIIECTB C KHUCIOPOAOM, BOJOPOAOM, METalJIaMH,
OCHOBaHUSIMU, TaJIOTEHAMH.

BbINyCKHHMK NMOJTYYUT BO3MOKHOCTH HAYYHTHCH:
BBIJIBUT'aTh U MPOBEPATH SKCIEPUMEHTAIBHO TMIIOTE3bl O XMMHUYECKUX CBOMCTBaX BELIECTB Ha OCHOBE MX COCTAaBA U CTPOCHHUS, UX CIIOCOOHOCTH
BCTyIIaTh B XMMHUYECKNE PEAKIIMH, O XapaKTepe U NPOAYKTAX PA3IUUYHBIX XUMHUYECKUX PEAKIUI;
XapaKTEpHU30BaTh BEIIECTBA IO COCTaBY, CTPOEHUIO M CBOWCTBAM, YCTaHABIMBAaTh IPUYUHHO-CIEACTBEHHBIE CBA3M MEXAY JaHHBIMU
XapaKTepUCTUKaMH BELIECTBA;
COCTABIIATh MOJIEKYJISIPHBIE U MTOJIHBIE HOHHBIE YPABHEHUS 10 COKPALIEHHBIM HOHHBIM YPaBHEHUSM;
MIPOrHO3MPOBAaTh CIOCOOHOCTh BEIIECTBA MPOSBISATH OKUCIUTEIbHBIE WM BOCCTAHOBUTENIbHBIE CBOMCTBA C YYETOM CTENEHEeH OKHCICHUS
2JIEMEHTOB, BXOJSIIUX B €0 COCTAB;
COCTaBJIATh YPAaBHEHUS PEAKLINN, COOTBETCTBYIOIINX MOCIIEIOBATEILHOCTH MTPEBPALLICHUI HEOPraHUYECKHUX BEHIECTB PA3INYHBIX KIIACCOB;
BBIJIBUT'aTh U MPOBEPATH HKCIEPUMEHTAIBHO TUIOTE3bl O Pe3ylbTaTaX BO3JCHCTBUS PAa3MUYHBIX (DAaKTOPOB HA M3MEHEHHE CKOPOCTH XMMUYECKOM
peakiuu;
UCTIOJIb30BaTh MPUOOPETEHHBIE 3HAHUS JJIs1 SKOJIOTHYECKH T'PAaMOTHOTO TTOBE/ICHHSI B OKPY’KaIOIIeH Cpee;
HCIIOJIb30BaTh MPHOOPETEHHBIE KITIOYEBbIE KOMIETEHLIUN MPU BBIMOJIHEHUH POEKTOB U yU4eOHO-UCCIIE0BATEIbCKUX 3ajay 10 U3yYEHUIO CBOWCTB,
Croco0OB MOJyYEHHs U paClIO3HABAHUsI BEILIECTB;
00BEKTHBHO OIIEHUBATh MH(POPMAIIHIO O BEIIECTBaX U XUMUYECKUX MPOIIeccax;
KPUTHYECKH OTHOCUTHCA K MICEBJIOHAYYHON HH(OpMAIK, HEJOOPOCOBECTHON peKIaMe B CPEJCTBAX MAaCCOBOM MH(pOpMaLIUY;
OCO3HABATh 3HAYECHUE TEOPETUUECKHUX 3HAHUM 110 XUMUU JJI IPAKTHYECKOHN JESITEIIBHOCTH YEIOBEKA;
CO3[aBaTh MOJIEIM M CXEMBbl IS pelleHUs y4eOHBIX M I103HABATEJIbHBIX 3a/ad; MOHMUMAaTh HEOOXOAMMOCTb COOJIIOAEHUS IpeanHCcaHui,
Ipe/IaraeMbIX B MHCTPYKIUSX MO UCIIO0JIb30BAHUIO JIEKAPCTB, CPEACTB OBITOBOM XUMUH U JIp.



II. Copepxanue y4eOHOro npeamera

IlepBoHauyanbHbIe XUMHYECKHE TIOHATHS

ITpenmer xumun. Tena u BemecTBa. OCHOBHBIE METOABI MO3HAHUS: HAOIOAEHHE, U3MEPEHHE, SIKCTIEpUMEHT. Pu3ndeckre 1 XMMUYECKUE SBICHUS.
Yucteie BemecTBa U cmecu. CrnocoObl pazneneHus cmeceil. AtoM. Monekyna. XuMUYEeCKUI 3J€MEHT. 3HaKM XUMHUYECKHUX 3ieMeHTOB. [IpocThie u
CIIOKHBIE BellecTBa. BajneHTHOCTh. 3aKkOH MOCTOSHCTBA COCTaBa BewlecTBa. Xumuueckue (opmynbl. MHpekcsl. OTHOcHTeNbHAass aTOMHas U
MOJIEKYJIsIpHast Macchl. MaccoBasi 7101 XMMHMYECKOro 3J€MEHTa B COCIUHEHHMM. 3aKOH COXPAHEHHS MAacChl BEIIECTB. XMUMHMUYECKHE YpPaBHEHHUS.
Koa¢¢unuentsl. YcnoBus v MpU3HaKKU MPOTEKaHU XUMUYECKUX peakiuil. Mosb — eAnHuIa KOJIMYecTBa BeulecTsa. MomsipHas macca.

Kuciopoa. Boxopon

Kucnopon — xumuueckuii 3yieMeHT u npoctoe Bemectso. O30H. CoctaB Bo3nyxa. Puszndyeckne U XUMHUYECKHE CBOMCTBA Kuciopona. [lomydenne n
IpUMEHEHHEe Kuciopozaa. TermoBoi 3PppexT xumuueckux peakuuid. [loHsaTue 06 3K30- U IHAOTEPMUYECKUX peakuusx. Bomopon — xumudeckuit
3NIEMEHT U IpocToe BeniecTBo. dusnyeckue M Xxumudeckue cBoiictsa Bonopozaa. Ilomydyenue Bonopoaa B naboparopuu. Ilomydenue Bomopoaa B
npoMelliuieHHOCTH. [IpuMmenenne Bojopoaa. 3akoH ABoraapo. MomsipHblii 00beM ra3oB. KauecTBeHHbIE peaklMM Ha Ira3000pa3Hble BELIECTBA
(xucnopon, Boaopoa). O0beMHbIe OTHOIIEHUS Ta30B MPU XUMHUECKUX PEAKIHIX.

Bopa. PacTtBopsbl

Bona B mpupone. Kpyrosopor Boxel B mpupone. dusnueckne U XMMHUYECKHE CBOMCTBa BOAbl. PacTBopbl. PacTBOpMMOCTB BEHIECTB B BOJE.
KonnenTpamus pactBopoB. MaccoBasi 101151 paCTBOPEHHOTO BEILIECTBA B PACTBOPE.

OcHOBHBIC KJIACCHI HCOPTAHMYECKHUX COCTUHEHHIT

Oxkcunpl. Knaccuduxamus. Homenknarypa. @usznueckue CBOWCTBA OKCHIOB. XUMHUYECKHUE CBOMCTBA OKCUAOB. [lomydyeHne u mpumMeHeHne OKCUI0B.
OcnoBanus. Knaccugukanus. Homenknarypa. @usndeckue cBoiictBa ocHoBaHui. [losmyueHne ocHoBaHMM. XMMHUYECKHE CBOWCTBA OCHOBAHUIL.
Peakmus wetitpanmsammu. Kucnotel. Knaccugukarmms. Homenkmarypa. @usmueckue cBoiicTBa KuCHOT. [lomydeHne W TNpHMEHEHHE KHCIOT.
Xumuueckue cBoictBa KUCIOT. MHaukaropsl. Vi3MeHeHne OKpacku MHAMKATOpPOB B paznuuHbix cpeaax. Comu. Knaccuduxanus. Homenknarypa.
Ousnyeckue cBorcTtBa cosned. llomyueHne u mnpuMeHeHue coseil. XUMHYECKHE CBOWCTBa coisieil. ['eHeTnueckas CBsI3b MEXIAY KiacCaMH
HeopraHuueckux coeauHeHuil. IlpoOGnema Ge30MacHOro MCHOIb30BAaHMS BEIIECTB M XUMHUYECKHUX PEAKIMHA B MOBCEJHEBHOM *kHU3HHU. TOKCHUHBIE,
TOPIOYHE U B3PBIBOOIIACHBIE BEIIECTBA. bBITOBAsI XUMHUUYECKasi TPAMOTHOCTb.

Crtpoenue aroma. Ilepuonnyeckuii 3aK0H M epruoanvecKasi CHCTeMa XuMu4YecKux djaeMenToB /.M. MenaeneeBa

CrpoeHue atoma: apo, SHepreTuyeckuil yposeHb. CocTaB siipa aToMa: poToHbI, HeTpoHbl. M30Tonbl. [lepuoauueckuii 3akon J[.M. Menneneesa.
[lepuonuueckass cuctema Xxumudeckux sneMmeHToB J[J. MenneneeBa. ®dusznueckuil cMbICa aTOMHOTO (TOPSIKOBOTO) HOMEpa XHUMHYECKOIO
3JIEMEHTa, HOMEepa IpyMIibl U Mepuoja Nepuoandeckon cucreMbl. CTpOEHUE SHEPreTHUYEeCKUX YPOBHENW aTOMOB NMEPBbIX 20 XMMUYECKUX 3JIEMEHTOB
nepuoanyeckor cuctemsl .M. MenzneneeBa. 3akOHOMEPHOCTH M3MEHEHUSI CBOMCTB aTOMOB XMMHMUYECKHMX JIEMEHTOB M UX COSAMHEHUN HA OCHOBE
nosiokeHust B nepuoanueckor cucreme 1.1, Menneneesa u ctpoenus aroma. 3uadenue [lepuoanueckoro 3akona /.M. Menneneena.

Crpoenne BemecTs. XUMHYECKasl CBA3b



DNEKTPOOTPHUIATEIBHOCTh aTOMOB XUMHUYECKHX dJIeMEeHTOB. KoBasieHTHas XUMHUYECKasi CBSA3b: HEMOJsApHAs W mojsipHas. [loHsTHe 0 BOAOpOIHOM
CBS3U M €€ BIUSHUM Ha (pU3MYECKUe CBOICTBAa BEHIECTB Ha mpuMmepe BoAbl. MoHHas cBs3b. Merammmueckas CBsi3b. THIBI KPHUCTAUTHUECKHX
peneTok (aToMHasi, MOJICKYJISIpHAsi, HOHHAsI, METAJTTHYECKas ). 3aBUCUMOCTh (DU3NIECKUX CBOMCTB BEIIECTB OT THUIA KPUCTATUTMUECKON PEIIECTKH.
XuMHn4yeckue peakuuu

[TonsiTie 0 ckopocTH XUMUYECKOH peakiuu. DakTophl, BAUSIONINE HA CKOPOCTh XUMHUUYECKON peaknuu. [Tonstue o karanuzarope. Knaccuduxarms
XUMHUYECKHUX PEAKIUH MO Pa3IMUHbIM MPU3HAKAM: YUCITY U COCTABY UCXOJHBIX M MOJYYEHHBIX BEIIECTB; U3MEHEHHUIO CTENEHEN OKUCIICHHUSI aTOMOB
XUMUYECKHUX AJIEMEHTOB; TOTJIONICHUIO WJIM BBIJCICHUIO YHEPTUU. DJIEKTPOJUTHYECKAS TUCCOLUAINS. DJIEKTPOIHUTHl U HEAIEKTPOIHUTHI. OHBI.
Karnonsl u anuwonsl. Peakiuy moHHOTO OOMeHa. YCIOBHUS MPOTEKAaHUS PEaKUii MOHHOTO OOMEHa. DJIEKTPOIUTHUYECKAs AUCCOIHAIHS KHUCIOT,
menoued u coned. CreneHb OKHUCIeHHUS. ONpenesieHHe CTENEHUW OKHUCIEHUS aTOMOB XUMHYECKHX 3JIEMEHTOB B COCOUHEHHSAX. OKHCIUTENb.
Boccranosutens. CyniHOCTh OKUCITUTENIBHO-BOCCTAHOBUTENBHBIX PEAKITUI.

Hemerausl IV — VII rpynn u ux coeamHeHust

[TonokeHNe HEMETAIOB B TEPUOIUYECKON cUcTeMe Xumudeckux dnemeHToB JI.M. MenpeneeBa. OOmue CcBOicTBa HEMETAIOB. | aloOreHHI:
buzndeckue U XuMHuueckue cBoicTBa. COEMWHEHUS TaJOTCHOB: XJOPOBOJIOPOMA, XJIOPOBOAOpOIHAs KuciaoTra W ee comu. Cepa: dusmveckue u
XuMH4Yeckre cBoicTBa. COeTUHEHHs Cephbl: CEPOBOJOPO, CYIbGUABI, OKCUIbI cepbl. CepHas, CepHUCTAs M CEPOBOJOPOIHASI KUCIOTH U UX COJIH.
A3zot: ¢pu3mdeckne u xumudeckue cpoiictBa. AMmuak. Comu ammonwms. Okcuapl a3ota. A30THas kuciota u ee conud. Pocdop: ¢uznueckue u
xumuueckne cporictBa. Coemunenust pocdopa: okcun dochopa (V), oprodhochopHas KucioTa u ee Conr. YIIepoa: PU3NIeCKue U XUMHUECKHE
CBOMCTBA. AJUIOTpONUs yriepoja: aiamas, rpadurt, kapous, ¢pymnepensl. Coenunenus yraepona: okcuasl yriaepoaa (1) u (IV), yronbhaas kuciora u
ee conu. KpeMHuii u ero coeluHeHus..

MeTa/uibl M UX COeTHHEHUSI

[TonokeHne MeTayIOB B TMEPHOAMYECKONM cUCTeMe XuMudeckux snemeHToB /(.M. MenneneeBa. Mertamibsl B mpupoje W 0OIIHE CIOCOOBI MX
nosydeHusi. O0mme usnyeckue cBoicTBa MeTayuioB. OOIMe XUMUUECKHE CBOMCTBA METAJUIOB: PEAKIMHM C HEMETaJJIaMU, KUCIOTAMH, COJISIMHU.
DNEeKTPOXUMUYECKUI psijl HampsbkeHuil MetaiuioB. lllenounbie Metamibl U ux coenauHeHus. lllenouyHo3zeMenbHbIE METANIbl U UX COEAUHEHUSI.
Amomuani. AMGOTEPHOCTh OKCHIa B TUIpOoKcHaa amromMuHus. JKene3o. CoeqHEHUS kKene3a U UX CBOMCTBA: OKCHJIBI, THAPOKCUIBI M COJIU JKeye3a
(IT m I01).

IlepBoHayaibHbIE CBeJeHUS 00 OPraHUYeCKUX BellecTBax

[lepBoHauanbHbIE CBEACHUS O CTPOCHUU OPTaHMYECKUX BEHIECTB. YIIEBOAOPOAbI: METAH, 3TaH, 3TWIEH. VICTOUHMKH yrieBOIOpOAOB: MPUPOIHBIN
ra3, "HedTh, yroiab. Kucmopomconmepkamme COSIMHEHHS: CHUPTHI (METAaHOJ, ATaHOJ, DIMIEPUH), KapOOHOBBIE KHUCIOTHI (YKCyCHash KHCIIOTA,
aMUHOYKCYCHasl KHCJIOTa, CT€apUHOBAasl M OJEHMHOBAas KHCIOTHI). BHONOrMuYeckr BakKHBIE BEIIECTBA: JKUPBI, TIIOKO3a, Oenku. XHUMHUYECKOe
3arpsi3HEHUE OKPYKAFOIIEH CPEIbl U €T0 MOCIIEACTBHS.

Tunbl pacyeTHbIX 3a1a4:

1. Brruncnenne MaccoBoif 1O XUMHUYIECKOTO dJIEMEHTa TT0 opMyJie COSTUHECHHSI.
YcranoBieHue mpocTteiinei popmyIisl BemecTBa Mo MaCCOBBIM JIOJISIM XUMHYECKUX AJIEMEHTOB.
2. Brruucnenuss mo XMMHUYECKUM YPaBHEHUSIM KOJIMYECTBA, 00BheMa, MAcChl BEIIECTBA IO KOJIWYECTBY, 00BEMY, Macce pearcHTOB WU

IIPOAYKTOB PEAKIINU.



3. Pacdet maccoBo#l 40JIM paCTBOPEHHOTO BENIECTBA B PACTBOPE.

Tembl NpakTHYECKUX PadoOT:

JlaboparopHoe 0bopymoBaHue U IpUeMbI oOpameHus ¢ HuM. [IpaBuina 6e30macHoii paboThl B XUMUYECKOW JT1a00paTOpPHH.
OuncTKa 3arps3HEHHON MOBAPEHHOM COJIU.

[Ipu3Haky NpOTEKaHUsI XUMHUECKUX PEaKIUH.

[Tomydenue KuciIoOpoaa U U3y4eHue ero CBONCTB.

[Tonydenue BogOpoAa U U3y4eHUE €r0 CBOMCTB.

[IpuroroBiieHue pacTBOPOB C OMPEEICHHON MacCOBOM J10JIei paCTBOPEHHOTO BEIIECTBA.

Pemenue sxcneprMeHTanbHbIX 33124 110 TeMe «OCHOBHBIE KJIACChl HEOPraHMYECKUX COETMHEHUI.
Peakuuu nonnoro oomena.

KadecTBeHHbIE peakliuy Ha MOHBI B paCTBOPE.

[TomydyeHnne amMmmHuaKa v U3y4eHHUE €ro CBOUCTB.

[Tomy4yenue yriiekuciioro ra3a u M3y4eHHUe €ro CBOMCTB.

Pemienue skcriepuMeHTanbHbIX 3a1a4 o Teme «Hemetamnsl IV — VII rpynn u ux coeauHeHuin.
Pemenne sxcneprMeHTaIbHBIX 33/1a4 110 TeMe «MeTajulbl U UX COSAUHEHUS».
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II1. TemaTn4yeckoe NJIAHUPOBAHME C ONPeieIeHHEM OCHOBHBIX BUIOB YU4eOHOM 1esiTeJIbHOCTH M0 XUMHH 8 Kiace

Ha3BaHmue TeMbl | Hacwino JlaGopaTopHble padoThl | IlpakTHyeckue padoTbl | Kourposbubie




pabouei pa6oTnI
nporpamme
IIepBoHauanbHbIE 20 NelOsnakomiieHHE ¢ KOJUTEKIIUEH T1a00paTOPHO# OCY/IBI. Nelllpasuna texuuku | Ne 1  «HauanbHbie
XUMHUYECKUE MOHATUS Ne2[IpoBepka repMETUYHOCTH MPUOOPA AJIs TOTYYCSHHUS T'a30B. GE30IIACHOCTH ¥ HEKOTOpble | IOHATHA M 3aKOHBI
Ne3OzHakoMiIeHHE C MHHepanaMH,vo6pa3onmnMn TPaHHUT. BUABL pabOT B XMMUUECKOii | XUMAM
Ne4IIpuroToBineHne TEeTEPOTEHHON CMECH TIOPOIIKOB CEphl C
nabopatopuu (kaOuHeTe
JKEIIe30M U UX pasJieNieHue.
J XUMUH).
NeSBzaumoneiicTBie PacTBOPOB XJIOPUAOB W HOJUAOB Kalusi C .
Ne2HaGnronenne 3a  ropsieit
pacTBOpoOM HUTpaTa cepedpa. N
N CBEYO.
Neollomyuenne ruapokcuna memu(ll) m ero B3amMoneHcTBHE C .
N . o «OuucTka  TOBapeHHOM
CEPHOU KHCIIOTO. N3 0 OBAPCHHO
Ne7B3anmoneicTBIE pacTBOPA COMBI C KUCIOTOM. comm»
Ne8lIpoBepka 3aKkOoHa COXpaHEHHS MAacCChl BEIIECTB Ha IpHUMEpe
B3aMMOJIEHCTBHS MIENTOYH C KACIOTOH.
Ne9lIpoBepka 3aKkoHa COXpaHEHHS MACChl BEIIECTB Ha IpHUMEpe
B3aUMOIEHCTBHUS MIEN0UHN ¢ comblo xkene3a(lll).
Nel(QPaznoxkeHue TmiepoKcHia BOJOpOAa C TMOMOIIBIO OKCH[A
mapranna (IV).
Nell3amenieHne xKene30M MM B METHOM KYTIOPOCE.
Baxuelimue mpeacTaBUTENN 18 Nel2lloMyTHeHHE  M3BECTKOBOM  BOAbl  npu  mpomyckanun | NedITonmyuenue, cobupanue u | Ne2«Baxueimue
HEOPraHn4CeCKux BCILICCTB: YIJIEKHUCIIOrO rasa. pacno3HaBaHUE KUCIOPOA. OpCACTABUTCIN
KHCIIOpPOA,  BONOPOA,  BOAA. Nel3ITomyuenne BOZOpOZA B3aMMOZICHCTBHEM LHMHKA C COMSHON | NeSITomyuenuwe, coOupaHme U | HEOPraHMYECKUX
KonnuecTBeHHBIE OTHOIICHHS .
KHACJIOTOH. pacno3HaBaHue BOAOpOa. BCIICCTB.
B XuMuu. PacTBopsbl
Nel4Pacrnio3HaBaHue KUCIOT C TIOMOIIIBIO HHAUKATOPOB. Ne6IIpuroroBienure pacTBopa KomnuuectBeHuble
NelSH3MeHeHre OKpacKyd UHIUKATOPOB B LIEIOYHOM cpele. 3alaHHOIl  MaccoBOii  JoJie | OTHOILIECHUS B
Nel603HakomiieHHE € IpenapaTaMy JOMAllHEH WM IIKOJIBHOH | pacTBOPEHHOTO BELIECTBA. XUMHID)
anTeUYKH: PacTBOPAaMH IMEPOKCHIA BOAOPOJA, CIIMPTOBOW HACTOMKH
Homa, aMMHaKa.
OCHOBHbBIE KJIACChI 10 Nel7BzanMoeiicTBIE OKCHIIA KATBITUS C BOJIOM. Ne7Pemenue Ne3«OcHoBHBIC
HEOPTaHUYECKHUX Nel8 Ilpusnaku npomekanus xumuueckux peaxyuu [loMyTHeHHE | SKCIEPUMEHTAIBHBIX 33]1ad IO | KJIacChl
COCJTMHEHUI W3BECTKOBOH BOJIBI. TeMe  «OCHOBHBIE  KJIAcChl | HCOPTaHUYECKUX
Nel19Peakuust HeWTpanu3auuu. HEOPraHUYECKUX COCOAUHEHUI». | coemmHeHU

Ne20ITonmyuenue ruapokcuaa menu(ll) m ero B3ammojeiicTBue c
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KHCJIOTOM.

Ne21Paznoxenne runpokcuna mean(Il) mpu varpeBanuu.
Ne22B3anmojielicTBIE KHCIIOT C METaJlJIaMHU.

Ne23B3anmopeiicTBue KUCIOT C COJISIMH.

Ne24O3nakoMiteHHE ¢ KOJUICKIIUEH COJICH.

Ne25Bzanmogneiicteue cynbdara meau(Il) ¢ xemezom.
Ne26B3anMonelicTBUe cOJIell C COIIIMM.

Ne27l'eneTndyeckasi CBA3b MEXIy KiaccaMd HEOPTaHMYECKHUX
BEILLECTB HAa MPUMEPE COCTUHEHUN MEH.

Ileppogndecknuii  3aKOH | 8 Ne28Iloydyenre amMpOTEpHOTO TUAPOKCUAA M HCCIEI0BaHUE
nepuoandecKas cucrema €r0 CBOUCTB.
XUMu4Yeckux snemeHToB [. 1.
Menieneena. CrpoeHue
aToma
Crpoenue BEILECTBA 10 Ne29U3roroBnenne  MOAENM,  WIUTIOCTpUpYIOLIEH  CBOWCTBa NedTTeproanueckuii
Xumudeckas CBSI3b. METaJUTUYECKON CBS3U 3aKOH u
OKUCIUTEIBHO- IepHOANYECKas
BOCCTAHOBHUTCJIBHBIC PCAKITNN cCUCTEMa XUMHUYCCKUX
snementos  J. W
Menneneena.
Crpoenue aroma» U
«XuMHUYEeCKass  CBS3b.
OKHCITUTENEHO-
BOCCTAHOBUTCIIbHBIC
peaKkunm»
PesepBHOE Bpemsi 2
HToro 68 29 7 4
TemaTHyeckoe MIIAHMPOBAHNE C ONpPeAe/ieHueM OCHOBHBIX BHI0B Y4e0OHOM 1eATeJIbHOCTH 10 XUMHUH 9 KJacc
Ha3sBanue Tembl qa;“ 1o JlabopaTtopHbie padoThl IIpakTH4eckune padboThI KonTposbHbie
padoueii
nporpamme paﬁoTbI
[ToBTOopenne u o000OIIEHNE 5 NelBzanmoneticTBre aMMuaka U XJIOPOBOJIOPOAA.

CBeJIeHU 1o Kypcey 8 kilacca

Ne2Peakius HeUTpanu3aum.
Ne3Habmnronenue temnoBoro agdekra peakuy HeUTpaIu3aum.

Ne4BzanmoneiicTBrue cepHOi KHCIOThI ¢ okcrngaoM memu(1l).
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NeSPaznoxenue mnepokcuja BOJOpoJa C IOMOIIBIO KaTajaasbl
KapToges.

Ne63aBUCHMOCTE CKOPOCTH XUMHYECKOM pEakUud OT HPUPOJIBI
pearupyronmx BeIIeCTB Ha IpUMEpe B3aUMOICHCTBHSA PacTBOPOB
THOCYyIb(aTa HaTpus HxJopuaa Oapusi, THOCynbpara HaTpUs U
COJITHOM KUCJIOTHI.

Ne73aBHCHMOCTE CKOPOCTH XHMHYCCKOH PEakIud OT IPHPOIBI
METAJIJIOB MPU UX B3aUMOJIEUCTBUU C COJISTHOM KHUCIOTOM.
Ne83aBucHMOCTD CKOPOCTH XHUMHMUYECKOW pEaKkIUH OT MHPUPOJBI
KHCJIOT MPH UX B3aUMOJEHCTBUU C KEIE30M.

Ne93aBucHMOCTh  CKOPOCTH ~ XMMHYECKOH  peakudd  OT
TeMIepaTypsbl.

Nel103aBUCHMOCT  CKOPOCTH ~ XMMHYECKOM  peakuuu  OT
KOHIICHTPALIH.

Nel113aBUCHMOCTE CKOPOCTH XUMHUYECKOM pPEaKIMy OT IUIOIIaJH
COTIPUKOCHOBEHHUS PEarupyromyX BeIeCTB.

Nel123aBUCUMOCTh  CKOPOCTM ~ XMUMHMYECKOHM  peakluu  OT
KaTaJIu3aropa.

XUMUYECKHE  peakiuu
pacTBOpax AMEKTPOJIUTOB

B

10

Nel3/luccormanus ciaaObIX 3JIEKTPOJIMTOB Ha MPUMEpE YKCYCHOM
KHCIIOTEHI.

Nel43meHeHne OKpacku HHIUKATOPOB B KUCJIIOTHOM Cpejie.
NelSPeakuusi HelTpaniu3alud pacTBOpa IIENOUM PA3TUYHBIMU
KHCIIOTaMH.

Nelo6llomyuenne ruapoxcuna meau(ll) m ero B3aumozaelcTBue c
Pa3IMYHBIMU KUCIOTAMH.

Nel7B3aumozeicTBrue CHIBHBIX KHCIOT ¢ okcuaoMm meau(1l).
Nel8B3anMoaecTBUe KUCIOT C METAIAMH.

Nel9KagecTBeHHas peaknus Ha KapOOHAT-UOH.

Ne20Ilomyuenue cTyaHsS KPEMHHEBOM KHCIOTBI.
Ne21KagecTBeHHas peaknys Ha XJIOPH/I- WIH CyIb(aT-HOHBI.
Ne22li3MeHeHEe OKpacKd HMHAMKATOPOB B IIEIOYHON cpere.
Ne23BzanmoeiicTBIE IIETI0UeH C YITICKHUCIBIM Ta30M.
Ne24KauecTBeHHast peakilys Ha KATUOH aMMOHHSL.
Ne25ITomyuenne runpokcuna meau(1l) u ero pazinoxenue.
Ne26B3aumoeiicTBre KapOOHATOB C KUCIOTAMHU.

NelPemenue
AKCIIEPUMEHTAIBHBIX 3a7ad 10
TEME «ONEKTPOIUTHICCKAS
nuccoranus». Peakun
HOHHOI0 00McHA

Nel «Xumunueckue
peaKkMu B PacTBOPax
SIIEKTPOJIMTOBY
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Ne27Tlomyuenue ruapoxcua xenesza(lll).
Ne28B3aumosericTBue xenesa ¢ pactsopom cynbdara memu(1l).

Hemeramner IV — VII rpynm 25 Ne29  Kauecmeennvie  peaxyuu na uombi 6 pacmeope | Ne2 Kauecmeennvie peaxyuu | Ne2 «Hemeramisl U ux
1 UX COCAUHCHUA Pacrio3naBanue rajJoreHu1-uMOHOB. Ha UOHbL 8 pacmeope | coenuHEHUS»
Ne3(KagecTBeHHBIE peaKkIK Ha CYIb(aT-HOHBI. CBoiicTBa COIAHOM KHCIIOTBI.
Ne31KauecTBeHHas peakilys Ha KATHOH aMMOHHS. Ne3Pemenne
Ne32 Xumudeckne CBOMCTBA Q30THOM KUCIIOTHI, KaK 3JICKTPOJTUTA. OKCIIEPUMEHTAIIBHBIX 3a1aH 1O
teme «Hemertamis». CBolicTBa
Ne33KauecTBeHHbIe peakunu Ha GpocdaT-uoH. CepHOI KHCIOTHL.
Ne34[lomyuenne n CBOWCTBA YrONBHOM KHCIIOTHI. NedITonydenne ammuaka o
Ne35KauecTBeHHas peakiysi HA KapOOHAT-HOH. U3y4EHHUE €ro CBOMCTB.
Ne36IIporyckaHne YIIEKHCIOro rasa uepe3 pactBop cuiamkara | NeSllomydenue — yriuexucioro
HATPUSL. rasa. KagecTsennas peakums
Ha KapOOHAT-HOHBI.
Meraiel 1 X COEqUHEHNS 17 Ne37B3aumoseiicTBue xenesa ¢ pactBopoM cynbdara memu(Il). Ne6XKéctkocTh BOJBI U Ne3«MeTannbn»
Ne38[losryuenne U3BECTKOBOW BOJIBI M OIBITHI C HEH. CIoCO0bI €€ yCTPaHCHHS.
Ne39TTonyuenue ruapokcunos xenesza(Il) u (111). Ne7Pemenne
Ne4(0KagecTBeHHBIE peakIMM Ha KaTHOHBI JKene3a. KCIICPHMCHTAIIBHBIX 3a/1a1 110
TeMe «MeTaib).
XuMust 1 OKpy>Karolas cpena 2 Ne4113yuenue rpanura.
0O0001eHre 3HAHUN IO XMMHU 7 Ne4Urorosas
Kypca  OCHOBHOM  MIKOJMBI. KOHTpOJIbHasI paboTa
[TogrotoBka &k  OCHOBHOMY 0 KypCy OCHOBHOM
TOCYJAPCTBEHHOMY 3K3aMEHY IITKOJTBI
PesepBHOE Bpemsi 2
Hroro 68 41 7 4
IV. IloypouHoe niiaHupoBaHue MO0 XMMHH 8 Kj1acc
H"i‘)‘zz’ T OcHOBHOe coaep:xaHne XapakTepuCcTHKA OCHOBHBIX BU/IOB AeSITEJIbHOCTH Y4AILMXCH
y}:]/n evia ypora YpOKa (Ha ypoBHe y4eOHbIX JeliCTBHII)

IlepBoHaya/ibHble XUMHYECKHE MOHATHSA (20 1)
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IIpeamer xumuu.
Pounp xumun
B KH3HU 4YEJIOBEKA

Hncmpykmaosie no
mexHuKe
bezonacnocmu

IIpeamer xumuun. Tena u BemecTBa CBOMCTBA BEIIECTB. JTaJOHHBIC
(¢u3nYecKrue CBOMCTBA BEIISCTB. Marepuaibl M MaTepuajioBECHUE.
Xumuueckue sBiaeHus. Poiab XMMHM B JKHU3HH COBPEMEHHOIO

obmiectBa. OTHOIIeHWe OOMmECTBA K XUMHH: XeMOQWIHS W
xeMo(oOous.

Hdemoncrpauun.Komrekuusi ~ MarepuaqoB W M3ACIUMA U3 HHX.
JlaGopaTopuble  ombIThl. 1. O3HAaKOMJICHHE  C KOJUICKITHCH

J1abopaTOPHON TTOCYIBI

ObvscHamy, 4TO TPEIMETOM U3YYCHUS XUMHH SBILSIFOTCS BEIIECTBA, UX
CBOICTBA U NIPEBPAILCHHUS.
Paznuuams Tena v BelecTBa, BEIECTBAa M MAaTEPUAIIbI.
Yemanasenueams TPUUMHHO-CIEICTBEHHBIE CBSI3M MEXKAY CBOWCTBAMHU
BEIICCTB M UX IPUMECHEHHEM.
Xapaxmepuzoeamsb TOIOKUTENBHYIO U OTPHUIATENIBHYIO POJIb XUMHU B
JKU3HHA COBPEMEHHOTO OOIIECTBA.

Apaymenmupoeams CBOIO MO3ULUIO IO OTHOIIEHUIO K XeMOQWINN U
xeModobuu

Meroabl u3yyeHus
XUMHUHA

OCHOBHBIE METO/IbI TIO3HAHUS: HAOJIO/ICHHE, U3MEPEHUE, SKCIICPUMEHT.
MopnenupoBanue. Mojenu  MmarepualbHble  (BEIIECTBEHHBIE) U
3HAKOBHIC (CHMBOJILHBIC).
JemoHcTpanuu.Mojenu, ¢busuku,

HCIOJIB3YyEMBIC Ha  ypoKax

Xapaxmepu3zo6ams OCHOBHBIE METOABI N3y4YEHHs €CTECTBEHHO-HAyUHbIX
JHCIMTUINH.

IIpusooums TpUMEpbIMATePHATBHBIX M 3HAKOBBIX, WM CHMBOIBHBIX,
MOJIeTIeH, UCIOIb3YeMbIX Ha ypoKax (PU3UKH, OHOJIOTHH U reorpaduu.

ouonornn u reorpaduu. OObEMHBIE M IapocTepkHeBble Mozaenu | Cobdupamb O0BEMHBIE M MIAPOCTEPIKHEBBIE MOJENU  HEKOTOPBIX
HEKOTOPBIX ~XMMHYECKHX BemlecTB. Mopenn KpPUCTAIUIMYECKUX | XHMHYECKUX BEIIECTB
pEemETOK
ArperartHsle I"a3b1. JKunkoctu. TBEpnple BemecTBa. B3anumHble epexons! BeuecTsa | Paziuuams TPU arperaTHbIX COCTOSIHHS BEIIECTBA.
COCTOSIHUS W3 OJHOTO arperaTHoro COCTOSIHUSI B APYroe: BO3TOHKa (cyOnmumanus) | Yemanaenusams B3aUMOCBS3b MEXIY arperaTHBIMH COCTOSHHSAMHU Ha
BEIIECTB U JecyOnmuMmanus, KOHJEHCAWS W FWCIapeHHe, KPUCTAUIM3AalHsS W | OCHOBE B3aWMHBIX IIEPEXOI0B BEIIECTBA.
IJIaBJICHUE. Hnnrocmpuposams B3aIMHBIE TIEPEXO/IbI BELIECTB MPUMEPaMH.
Jdemoncrpanun. CobOupanue npubopa I mNodydeHHs rasa U | Habmooams XMMUYECKUH 3KCHEPHUMEHT M Oenamb BBIBOABI HA OCHOBE
MPOBEpPKa €ro TepMETHYHOCTH. BO3roHKa CyXoro JjbJa, WOJa WM | HAOMIOICHUIA
HadTanrHa. ATperaTHbIe COCTOSHHS BOJIBI.
JlaGopaTtopHble onbITh. 2. [IpoBepka repMeTHYHOCTH TpHOOpa s
MTOJTyYESHMSI Ta30B
Ipaxmuueckas [IpaBuna TexHUKH O€30MACHOCTH W HEKOTOpble BUABI pabor B | Pabomams C 1abOpaTOpHBIM OOOPYAOBaHHEM W HarpeBaTeIbHBIMHU
paboma 1 XUMHIIecKor Jaboparopuu (KaOMHETe XUMHH) IpUOOpPaMH B COOTBETCTBUH C IPABHIIAMH TEXHUKH 0€301TaCHOCTH.
Buinonuame npocTeimue MaHUITYJIALUN c 1a00paTOPHBIM
000pyZIOBaHHEM: C Ja0OPATOPHBIM IITATHBOM, CO CIIMPTOBKOH
Jomawnuii HaGmronenne 3a ropsimeii cBeqoit Buinoanams  Ge3omacHbIe B TOMAITHAX — YCIOBHUSAX —OKCIIEPUMEHTHI,
9KChepuMeHm MIPOBOJUTH HAOIIIOAECHUS 32 TOPSIIEH CBEUOM.

Ogopmnsams OTYET O MPOJENAHHON PabOTe C UCTIONB30BAaHUEM PYCCKOTO
(poaHOTO) SI3BIKA M SI3bIKA XUMHUH
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dusnueckue
SIBIIEHHS] — KakK
OCHOBA pa3JeICHUS
cMeced B XUMUH

Ou3ndeckne W XUMHYECKHEe SBJICHHA. UWCTBIE BeIecTBa M CMECH.
Ousnueckue sBIeHUS. ['OMOTEHHBIE U TeTeporeHHble cMmecu. Cmecu
ra3oo0pasHele, >xuakue U TBEpAbIe. CrocoObl pas3niesieHHs CMEcei:
NEPeroHKka, WM JUCTWULINKS, OTCTauBaHue, (UIBTPOBaHUE,
KpHCTAUTH3alysl WM BbIapuBanue. Xpomarorpadus. [Ipumenenue
9THX cnocoOoB paslenieHus cMmeceld B J1a0OpaToOpHOM MpaKTHKe, Ha
MIPOM3BOJICTBE U B OBITY.

JdemoncTpauuu. Paznenenve IByX HECMENIMBAIOIIMXCS KUIKOCTEHN ¢
MOMOLIBIO JIEMUTENbHON BOpOHKU. Jluctumnsarop u ero pabora.
VYcranoBka ans  ¢uiabTpoBanuss W e€ pabora. YcraHoBKa IS
BeimapuBaHuss u e padora. Kommekmwsi OBITOBBIX TpHOOPOB IS
¢unpTpoBaHMs  Bo3ayxa.  PazmenmeHme  Kpacsmiero  BeHIeCTBa
(iromacTepa ¢ MOMOIIbI0 MeTo1a OyMasKHOH XpoMaTorpaduu.
JlaGopaTopHbie onbIThl. 3. (O3HaKOMJIEHHE C MUHEpajaMu,
oOpasyronumu  rpaHuT. 4. [I[pUroToBleHHE TE€TEPOreHHOW CMECH
IIOPOLIKOB CEPBI € KEIEC30M U UX Pa3JCIICHUE

Paznuuams pusnveckne M XUMHUYECKHUE SIBJICHUS, YUCThIC BEIIESCTBA W
CMECH.

Knaccugpuyuposams cmecu.

Ilpusooums TIpUMEpbl CMECEH, HUMEIOUIMX pa3IUYHOE arperaTHoe
COCTOSIHHE.

Yemanasnueams NpUUMHHO-CIEACTBEHHBIE CBS3M MEXKIY (PH3MYECKHUMU
CBOMCTBaMH KOMIIOHEHTOB CMECH U CIIOCO0AMU MX pa3/ieJICHUs.
Paznuuame CIOCO0BI paszeneHus cMeced, ONUCHIBAMb
U 0XapaKxmepu306biéams X MNPAKTUIECKOE 3HAUCHUE

Ipaxmuueckas OuncTka 3arpsA3HEHHON TOBAPEHHOHN CONA Pabomams ¢ nabopaTopHBIM 000pyJOBaHMEM U HAarpeBaTebHBIMU
paboma 3 puOOpaMH B COOTBETCTBHH C TIPABHIIAMH TEXHUKH 0€30MTaCHOCTH.
Buvinoanams  mpocteiimme npuéMBl  0OpalieHHsl € JTa0OPaTOPHBIM
000pyIOBaHHEM: BOPOHKOM, (GUIBTPOM U CIIUPTOBKOM.
Habmooams  3a  CBOWCTBAaMH  BEIIECTB W NPEBpAIICHHUSIMH,
MIPOUCXOISIINMH C BEIIECTBAMHU.
Onucei6ams XUMUYECKUH 3KCIIEPUMEHT C IIOMOILBIO PYCCKOro (POAHOTO)
SI3BIKA U SI3bIKA XVIMHHU.
/lenamwb BRIBOIBI IO PE3yNbTaTaM MPOBENEHHOTO IKCIIEPUMEHTA
ATOMHO- XUMHYECKHE DIIEMEHTBI. ATOMBI M MOJEKYJbl. [IpocThie u cioxkubie | OOvbscHamb, YTO TaKOe XUMHUYCCKHNA DIIEMEHT, aTroM, MOJIEKYIa,
MOJIEKYJIIpPHOE BelllecTBAa. AJUIOTponusi Ha npumepe Kkuciaopona. OCHOBHBIC | alNIOTPOMUS, HOH.
YYeHHE. MOJIOKEHUST aTOMHO-MOJICKYJIIpHOTO ~ ydeHus. HWonbel. BemectBa | Paziuuams MPOCTHIC U CIIOKHBIC BEUIECTBA, BEIIECTBA MOJIEKYISIPHOTO U
XUMHAIECKIE MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO CTPOEHHUSI. HEMOJIEKYJIIPHOTO CTPOCHHA.
JJIEMEHTHI Hdemoncrpanun. Mozenu amutoTponHbelXx Mogudukanuii yrnepona u | Yemanaeiueams TPUIMHHO-CIEICTBEHHBIE CBSI3M MEXKAY COCTaBOM

cepsl. [lomyuenne o3oHa

MOIJICKYI U CBOMCTBaMH AJUTIOTPOITHBIX MO,Z[I/I(l)I/IKaLIPIﬁ Kucjopoaa.
@OpMyJZMPOGClﬂ’Ib OCHOBHBIC ITOJIOKEHHS aTOMHO-MOJICKYJIIPHOT'O YYCHUSA

3HaKN XUMHYECKHAX

AtoM. Monekyna. XUMHYECKUN dJeMEHT. 3HAKH XUMHUYECKHUX

Ha3zvieams 1 3anucvieams 3HaKH XUMHYCCKHUX JJIEMEHTOB.
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9 3JIEMEHTOB. aneMeHToB  MH(popMalusi, KOTOPYHO HECYT 3HaKd XUMHUYECKHUX | Xapaxmepuzosams WHOOPMAIMIO, KOTOPYIO HECYT 3HAKH XHUMHYECKUX
[epuomuueckas DJIEMEHTOB.  OJTHMOJIOTHSI  HAa3BaHUWA  HEKOTOPBIX  XMMHYECKHX | DJIEMEHTOB.
Ta6HIa anemeHTOB. llepnomuueckas tabmuma xumudeckux snemMeHToB J. W. | Onuceieams  CTpyKTypy  TEpUOAMYECKOW  TAOMUIBI  XMUMHYECKUX
R MenpeneeBa: KOPOTKONEPUOAHBIM M UIMHHONEPHOAHBIA BapuaHThL | sneMeHToB .M. Menneneena.
[Mepuonst u rpynmel. [aBHas W moOoYHast MOArPyMIbl, Wil A- U b- | ObvscHsims  ITUMOJIOTMYECKUE  Havyalla  HAa3BaHUH  XMUMHYECKUX
dnementos J1. 1. rpynmnsl. OTHOCUTENBHASI aTOMHAS Macca. AJIEMEHTOB U UX OTJICIBHBIX TPYIIIL
Menneneesa. Jlemoncrpamun. IToprperst M. 5. Bepuenuyca u JI. . Menneneepa. | Paziuuams — KOPOTKONEPHONHBI M JUIMHHONEPHOMHBI  BapHAHTHI
KopoTtkonepruoaHplii U IJIMHHONIEPUOAHBIA BapUaHThl MEPUOIUYECKON | mepuoanueckor cucremsl [. Y. Menneneena
cucteMmsl J[[. 1. MenaeneeBa
10 | Xumuueckue Xumuueckue Gopmyiisl. [Ipocteie u crnoxkHble BenectBa. Uuaekcel U | Omobpasicams COCTaB BEIMIECTB C MOMOIIBI0 XUMHUUECKUX (POPMYIL
11 | dopmymsr ko3 punmenter. OTHOCHTENBHAS MOJEKYIsIpHas wmacca. MaccoBast | Pasiuuams WHASKCH U KO3(QHUIIMEHTHI.
JIOJIsT XMMHUYECKOTO dJIEMeHTa B coequHeHnu. MHdopmanus, kotopyro | Haxooums OTHOCHUTENBHYIO MOJEKYIAPHYIO MacCy BemecTBa W
HECYT XUMUYECKUE (OPMYIIBI MacCOBYIO JIOJII0 XUMUYECKOTO IEMEHTA B COCAUHECHUH.
Tpancauposams nHGOPMAIIHIO, KOTOPYIO HECYT XUMUYECKUE (POPMYIIBI
12 | BajgeHTHOCTB Banentnocts. CrpykrypHas ¢dopmyrna. XuMHUecKHe dJIeMeHTBl C | OObACHAMb, YTO TAKOE BaJICHTHOCTD.
13 MOCTOSSHHONH W TEPEeMEHHOW BaJICHTHOCTHIO. BbIBog  dopmynsl | [lonumams OTpaKeHHE TMOpSAIKAa COSAMHEHUS AaTrOMOB B MOJEKYIax
coequHEeHUsT MO0  BameHTHOcTH.  OmpeneneHne  BaJCHTHOCTH | BEIIECTB MOCPEACTBOM CTPYKTYPHBIX (hOpMYIL.
XAMUYECKOro JieMeHta 1o ¢opmyne BemectBa. CocraBienue | Yuems cocmagrismv  QOpMYNbl  COCOMHEHHH MO BAJIEHTHOCTH U
Ha3BaHUH COCOUHEHHUM, COCTOSIIUX U3 JBYX XMMHUYECKUX JIEMEHTOB. | onpede/iamb BaJCHTHOCTD dJIEMEHTA MO (POPMYJIE €r0 COSTUHECHUS
3aKoH IMOCTOSHCTBA COCTAaBa BEIIECTB.
JdemoncTpanun. KoncTpyrpoBaH#e apoCTEpKHEBBIX MOIEICH MOJICKYIT
14 | Xumuueckue Xumudeckne peakiuu. PeareHTsl UM NMpoayKTel peakiuu. IlpusHaku | Xapakmepuzoeams XUMUYECKYIO PEAKIINIO U €€ YIaCTHUKOB (peareHThl U
peaxiun XUMUYECKUX pPEaKIUid. YCIOBHS WX MPOTEKAHUS M MPEKPAIICHHUS. | MPOAYKTHI PEaKIUN).
Peaknnm ropenus. TemmoBoit addexT peakiuu. Dx3orepmudeckue U | Onucviéams MPU3HAKA U YCIOBHS TEYSHUS XUMUYECKIX PEaKIIHH.
SHIOTEPMHUUECKHE PEAKIIHU. Paznuuams d5x30TepMIYEcKHe U SHIOTEPMUIECKIE PEAKITUH.
JemoncTpanmuu. Annapar Kumnmna. Pa3noxenue ouxpomara ammonus. | Coomuocums peakiuy TOPEHUS U SK30TEPMUUECKHUE PEAKIIHU.
l'openue cepbl 1 MAarHUEBOI JICHTHI. Habmooams wn onucviéamv XUMHYECKHH 3KCIHEPUMEHT C MOMOLIBIO
JlaGopaTopHble ONBITHI. 5.B3amMOIEiCTBHE pPacTBOPOB XJIOPHAA | PYCCKOTO (POAHOTO) S3BIKA U S3bIKA XUMHH
HaTpWsI ¥ MOAUA Kallus ¢ pacTBOPOM HUTpaTa cepedpa. 6. [lomyuenue
runpokcuaa meau(ll) u ero B3amMomelCTBHE C CEpHOW KUCIOTOH. 7.
B3aumonelicTBre pacTBOpa COIbl C KUCIOTOM
15 | Xumudeckue 3aKOH COXPAHECHHS MACCHI BEMICCTB. XUMHUIECCKAE YPABHCHHUS. Dopmynuposams 3aKOH COXpaHEHHS Macchl BemecTB. Cocmasaams Ha

YpaBHEHHUS

CocraBieHue XMMUYECKHUX ypaBHeHUH. HpopMaIus, KOTopyro HecéT

€ro OCHOBC XUMHNYECCKHUEC YPAaBHCHHS.
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16 XUMHYECKOE ypaBHEHHE. Tpancauposams HHPOPMAIHIO, KOTOPYIO HECYT XUMHYCCKHE YPaBHEHHUSL.
HemoncTpamuu. [Toprperst M. B. JlomonocoBa u A. JI. JlaByasbe. | DKCIIEpUMEHTATIBLHO 100MEepiHcOamsb CIIPaBEIIMBOCTh 3aKOHA
l'openne docdopa. ONBITH, WITIOCTPUPYIONINE 3aKOH COXPaHEHHs | COXpaHEHHS MacChl BEIIECTB
MAacChl BEIIIECTB.
JladopaTopublie onbIThbl. 8.IIpoBepka 3akoHa COXpaHEHHUS MACCHI
BEIIECTB Ha MpHUMeEpPE B3aUMOACHCTBUS IIENOYM MU KHUCIOTHL. 9.
[IpoBepka 3akoHa COXpaHEHHS MacChl BEIIECTB Ha MpHUMeEpe
B3auMoIeHcTBYs MEnoun u coym skenesa(1ll)
17 | Tunsel xumudeckux | Knaccudukanms XuMHUYECKUX PEAKIUH 110 COCTaBY W YUCIy peareHToB | Kraccuguyupoeams XUMHUECKHE pPEAKUUM MO TNPHU3HAKY 4YHCIa |
18 | peaxmmii U TPOAYKTOB. THUIBI XUMHUYECKUX peakuuid. Peakuuu coemuHEHUs, | COCTaBa peareHTOB U MPOAYKTOB.
pasioxKeHus, 3aMeneHus u oomeHa. KatanmuzaTopsl. Xapaxkmepuzoeams pOJb KaTaln3aTtopa B TPOTEKAaHWH XUMHYECKON
JdemoncTpanuu. ['operne docdopa, pacTBOpeHHE MPOAYKTA TOPEHUS | PEAKIHH.
B BOJE M HCCICJOBaHWE TIONYYCHHOTO PacTBOpa JIAKMycoM. | Habmodambs W onucwbléams XAMUYECKHH HKCIEPUMEHT C IOMOIIBIO
B3aumopelicTBue  CONSHOW  KHUCIOTBI ¢ IMHKOM. [lomydeHue | pycckoro (pPOAHOTO) SI3bIKA U SI3bIKA XUMUHU
ruapokcuaa meau(1l) u ero pasnokeHne mpyu HarpeBaHUU.
Jlabopatopuble onbiThl. 10. Pa3nokeHune mnepokcuaa BOAOpOAa C
noMombpo okcupa maprania(lV). 11. 3aMerienve xene3om Memu B
MEIHOM KYTIopoce
19 | IloBTOpeHue TecTupoBaHue, pelieHUe 3a1a4 U BBIITOJIHEHUE YIIPAXKHEHU 110 TEME
u 00001IeHNe
teMmsbl. [logroroska
K KOHTPOJIbHOM
pabote
20 | Kowmponvnas paboma I no teme «HauanpHble MOHATHS M 32KOHBI XUMHID)
BaskHeiimue npeacTaBuTe/ Il HEOPraHMYECKUX BellleCTB: KHCJI0POA, BOA0po, Boaa. KojimyecTBeHHbIe OTHOIIEHUs1 B XumMuu. Pactopsl (18 1)
21 | Bo3nyx u ero CocraB Bo3nyxa [lonsTre 06 06BbeMHOM 107I€ () KOMIIOHEHTA Xapaxmepuzoeamb 00bEMHYIO TOJIO KOMIIOHEHTA TaKOW MPUPOTHON
coCTaB HpHpOZIHOﬁ ra3soBOM CMECU — BO311yXa. ra3zoBoi CMECH, KaK BO3YyX, U paccHumopledanio O6’béMHyIO JOJII0 110
Pacuer 00b€Ma KOMIIOHEHTA ra30BOM CMECH 110 €r0 00BEMHOM 0JI€ U 00BEMY ITOM CMECH.
HA060POT. Onucwigams 0OBEMHBIN COCTAaB aTMOC(HEPHOTO BO3MyXa U HOHUMAMb
JemoncTpanmnu. OnpesneneHne coJepKaHus KUCIOpoa B BO3LyXe 3Ha4YeHUE MMOCTOSHCTBA 3TOr0 COCTaBa JJIsl 310POBbS
22 | Kucnopon Kucnopoa — xumuaeckuii aneMeHT 1 npocToe BemecTBo. O30H. Xapaxmepuzoeamsb 030H, KaK aJUIOTPOITHYIO MOAUDUKAIINIO KUCIOPOA.

du3ndeckre 1 XUMUIECKHe CBoiicTBa kuciaopoza. [lomydenne u
MIpUMEHEHHNE KUcaopoa. TermioBoit 2P hekT XUMHIECKUX PEaKIIHi.
[Monsitue 00 3K30- ¥ SHAOTSPMUUCCKUX PEAKIIHSIX.

JemoncTpanuu. [lonydyeHne Kuciopoia pa3ioKeHUEM IIepMaHraHaTa
Kalvs ¥ iepokcuaa Bogopona. Cobupanue KUCIopoIa METOAOM

Onucvieams (GU3NUECKUE W XUMHUYECKHE CBOMNCTBA, TMONYyYCHUE WU
MPUMEHEHUE KKCIOPOJia C UCIOIB30BAHUEM PYCCKOTO (POIHOTO) s3bIKA U
A3bIKa XUMUU.

Yemanaenueams NPUYUHHO-CIICACTBEHHBIE CBS3H MEXKIY (PU3NYCCKHUMH
CBOMCTBaMH KHCJIOPOJIa M CIIOCO0AMH €T0 COOMpaHUsI.
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BBITECHEHHUS BO3yXa M BOJBI. Pacmo3HaBanue kuciaopona. I'openre
MarHus, xesesa, yIis, cepsl U ¢ocdopa B KUCIOPOJIE.

Ilposooums u Habmodams XUMHYECKUN SKCIEPUMEHT M0 MOJIYYCHHIO,
COOMpaHMIO U pPACHO3HABAHMIO KHCJIOPOAA C COOJIIONCHUEM IPaBUII
TEXHHUKU 0e30macHOCTH. Onucsléams XUMUYECKUH YKCIIEPUMEHT

23

Ilpaxmuueckas
paboma 4

[Tonmyuenune, cobupaHue U pacro3HaBaHUE KUCIOPOA

Pabomams ¢ nabopaTopHBIM O0OPYIOBaHMEM M HarpeBaTeIbLHBIMHU
npuOOpaMu B COOTBETCTBUY C TIPABUIIAMH TEXHUKH O€30MTaCHOCTH.
Beinonnames mpocteiimme npuéMbBl  oOpamieHHs ¢ J1abopaTOpHBIM
00opynoBaHHEM: cOOMpPaTh MPUOOP ISl OTYyUEHHS T'a30B, IPOBEPSTH €TO
TePMETUYHOCTD U UCIIONIb30BATh IS MOJTYYSHHS KHCIOPO/a.

Cobupams KHUCIOPOA METOAOM BBITECHEHHUS BO3/yXa U PACNO3HABAMb
KUciopoo.

Habnooams 3a cBOWCTBAMU BELICCTB M SBJICHHAMH, TPOUCXOISIIMMH C
BEILIECTBAMHU.

Onucvlieams XUMHYECKAN SKCIIEPUMEHT C ITOMOIIIBIO PyCCKOro (POAHOTO)
SA3bIKa U A3bIKA XUMHUU.

Cocmasnsimy OTYET N0 pe3ysIbTaTaM MPOBEAEHHOTO SKCIIEPUMEHTA

24

OKcHUabl

Oxcunbl. HazBanus okcnnos. CocrtaBineHue GopMyi OKCHIOB IO UX
Ha3BaHUAM. [IpencTaBuTeny OKCHUIOB: BOJA, YITICKUCIIBIN T'a3,
Herali¢Has U3BECTh.

Jdemoncrpauuu. Konnekuns okcuaos.

JlaGopaTtopubie onbIT. 12. [lToMmyTHEHNE N3BECTKOBOW BOJIBI IPH
MPOINYCKAHUHU YIJIIEKUCIIOTO ra3a

Buloename cyliecTBeHHBIC TPU3HAKY OKCHIIOB.

Jasamw Ha3BaHUS OKCHIIOB 110 UX (OpMYJIaM.

Cocmagnams GOpMyIBI OKCUIOB 110 WX HA3BAHUSIM.

Xapaxmepuzosames TaKuX TIPEACTABUTEIIEH OKCHIOB, KaK BOJa,
YIJIEKHUCTIBIN Ta3 U HeTalI€Hast U3BECTh

25

Bonopon

Bonopon — xuMHuuecKuid 3JIEMEHT U MTPOCTOE BEIECTBO. DU3NUECKUE U
XUMUYECKUE CBOicTBa Bogopoa. [lonyyenue Bonoposa B
nmaboparopun. [lomyderne Bomopoaa B MPOMBIIIEHHOCTH.
ITIpumenenue Bonopona

JemoncTpanuu. [lonydyenue, coOupaHue U pacrio3HaBaHUE BOJOPO/A.
I'openue Bomopona. Bzanmogaeiicteue Bogoposa ¢ okcuaom Meau(1l).
JlabopaTtopHsbie onbIT. 13. [lory4yenue Bogopoaa npu
B3aMMOJEHMCTBUY IIUHKA C COJITHOM KUCIIOTOMH

Xapaxmepuzoeamsb COCTaB MOJICKYIbI, (GHU3UYECKUE U XUMHUYECKHE
CBOICTBA, MOJy4YeHHE W IIPHMEHEHHE BOIOPO/IA.

Yemanasnueams NPUYNHHO-CIIEICTBEHHBIE CBSI3H MEXKAY (U3NYECKUMHU
CBOMCTBaMH M CIOCO0aMHU COOMpaHMs BOIOPOAA, MEKAY XUMHUUECKUMH
CBOMCTBaMH BOJIOPOAA M €r0 IPUMEHEHUEM.

IIposooums u Habniooames XUMHYECKUN HKCIIEPUMEHT IO IOyYEHHIO,
COOMpaHMIO M PACHO3HABAaHHMIO BOJAOPOJA C COOJIIOACHHEM MPaBHII
TEXHHUKH Oe3onacHoCTU. Onucobiéams XUMUUECKUN SIKCTIEPUMEHT
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26 | Ilpakmuyeckas [Tomyuenne, cobupanue u pacro3HaBaHHE BOJIOPOIA Pabomams ¢ nabopaTopHbIM 00OpPYJIOBAaHHEM W HAarpeBaTCILHBIMH
paboma 5 nprubOpaMu B COOTBETCTBUH C MPABUIIAMH TEXHUKH O€30MaCHOCTH.
Buinonuams mpocrteiimuie mpuéMbl  oOpamieHuss C  1ab0paTOpPHBIM
obopynoBaHHeM: cOOMPATh MPUOOP TS MTOTyYEHHUS Ta30B, IPOBEPSTH €TO
TepMETHUYHOCTh U MCIIONIb30BaTh JJIs OJTYUYEeHHs BOIOPOJIa.
Cobupams BOAOPOA METOJOM BBITECHEHHUS BO3IyXa U pacno3nasamo
68000p00.
Habnwooams 3a cBOMCTBaMHU BEIIECTB W SIBICHUSIMH, MPOUCXOIAIINMHU C
BEIIECTBAMU.
Onucvieams XUMAYECKUAN SKCIIEPUMEHT C ITOMOIIBIO PyCCKOTo (POIHOTO)
SI3bIKA U sSI3bIKAa XUMHU.
Cocmasnsams OTYET O pe3ysIbTaTaM MPOBEAEHHOTO SKCIEPUMEHTa
27 | Kucnotst Kucnorsr, ux cocraB u ux kiaccudukanus. Maaukaropsl. Tabmuma Ananusuposams COCTaB KUCIOT.
pactBopumocTtu. CepHasi U COJsIHAsI KUCIIOThI, UX CBOMCTBA U Pacnosnasams KUca0ThI € IOMOILBIO HHAUKATOPOB.
MIpUMEHEHHE. Xapaxkmepu3zoeams TIPEACTABUTENICH KUCIIOT: CEPHYIO U COJISTHYIO.
JdemoncTpanmuu. Komnekius munepanbHbix kucnot.IIpasuno Onpedenssimy ~ paCTBOPUMOCTb ~ COCIAMHEHHH  C IMOMOLIBIO  TaONUIIBI
pazbagiieHus cepoii KucioTel. JIabopaTopHbie onbIT. 14, PacTBOPUMOCTH.
Pacnio3HaBaHre KHUCIIOT ¢ TOMOIIBIO0 HHANKATOPOB Yemanaenueams TIPUYWHHO-CIIEACTBEHHBIE CBSI3W MEXAY CBOHCTBAMH
CEPHOI1 U COJSTHON KUCIIOT U OONACTSIMU UX IPUMEHEHUS.
Ocosnasamo HEOOXOAUMOCTH CcOOJIIOAEHNS MIpaBUII TEXHUKNA
0e30I1acHOCTH IpH paboTe C KHCIOTaMHU
28 | Comm Comnu, ux cocTtaB ¥ Ha3BaHus. PacTBOPUMOCTH CoJiei B BoJIE. Xapaxmepuzosams cOM KaK MPOAYKTHI 3aMEILIEHUS BOJOPOJA B KUCIOTE
[IpeacraBurenu cojeii: XIOpua HATPHA, KapOOHAT Kalblys, pochaT Ha MeTaJll.
KaJIbIIHSL. 3anucvisams GopMyIsl cojell o BaJCHTHOCTH.
JdemoncTpamun. Komreknmst coneit. Tabmuma  pactBopumoctH | Haszwvigams coim 1o Gopmyram.
OCHOBaHH, KACJIOT U COJIEH B BO/IE Hcnonvzoeams TabMUIly pacTBOPUMOCTH IS XapaKTEPUCTHKH CBOICTB
coJei.
1Iposodums pacu€Tsl 10 hopMysIaM coJei
29 | KomuuecTBo Uucmo Amoragpo. KommdectBo BemiectBa. Monb. Momsipaast macca. | ObvsicHams TIOHITHS —«KOJIMYECTBO BEMIECTBA», «MOJbY, «UIHCIIO
30 BEIIECTBa KpaTHBIe CANMHUIBI UBMEPCHHA KOJIMYCCTBA BCUICCTBA — MUJIJIMMOJIb U ABoranpo», «MOJIApHAasA Maccay.

KHUJIOMOJIb, MUJUJIMMOJIIpHAA U1 KUWJIOMOJIAPHAsA MAaCChl BCIICCTBA.
Pacu€Tel ¢ wWcnonp30BaHUEM IIOHATHH «KOJIMYSCTBO BCIICCTBA»,
«MOJIApHasa Macca», «K4rUCJI0 ABOFaI[pO».

I[eMOHCTpaIIHI/I. HCKOTOpI)Ie METalibl, HEMCTAJIJIbI U COCIUHCHHUA C
KOJIMYECTBOM BEIICCTBA, paBHBIM 1 Mob

Peuwams 3aga4d C HCIIO0JIb30BaHHUEM IOHSITUH «KOIHMYSCTBO BCIICCTBA»,
«MOJIApHasA Maccay, K4UCII0 ABoraz[po
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31 | MomnsipHblii 00béM | 3akoH ABorajpo. MonsipHeiil 00beM ra3zoB. KauecTBeHHble peakiiuy Ha | O6vsicHambs  TOHATHS  «MOJSIDHBIH  OOBEM  Ta30B», «HOpPMAJIbHBIC
razoB razoo0pa3Hble BemecTBa (KHCI0po I, Boaopoa). OObeMHBIC OTHOIICHUS | YCIOBHUS.
ra3oB IPU XUMUYECKUX PEAKIUIX. Pewame 3anaun ¢ UCTIONB30BAHUEM TOHSATUN «KOIUYECTBO BELLECTBAY,
JeMoncTpanuu. Mojens MOIIPHOTO 00bEMa ra3oB «MOJIIpHAsI Maccay, «MOJIIPHBIN 00BEM Ta30B», «IUCIO ABOTAIPO
32 | Pacuérel no Pacuétel ¢ wWCmonmb30BaHWEM TOHSATHH «KOIMUYECTBO BEHIECTBA», | Xapaxmepuzosams KOIUIECTBEHHYIO CTOPOHY XUMHUYECKHUX OOBEKTOB U
33 | XMMHYECKHM «MOJIIpHAs Maccay, «MOJISIPHBIN 00BEM Ta30BY, «IUCIO ABOTAIPOY [IPOLIECCOB.
YpaBHEHUSIM Pewams 3amauu ¢ UCTIONB30BaHUEM IOHSATHUN «KOJIWYECTBO BEILECTBA,
«MOJISIpHAs Maccay, «KMOJISIPHBIA 00BEM ra30By, «IUCIO0 ABOTaapO»
34 | Boga. OcHoBaHUs Boma B mpupome. KpyroBopor Bomel B mpupome. Pusmveckue u | Ob6vacHams TOHATHS  «OCHOBAaHHS», «IIENOYM», «KadeCTBEHHAs
XUMUYECKUE CBOMCTBA BOJBI. peaKuys», «KMHAUKATOP.
Jdemoncrpanun. Komnekuust ocHoBanuii. JlaGopatopusiii onbIT. 15. | Kraccuguyuposams ~ OCHOBaHHS 1O  PacTBOPUMOCTH B BOJE.
W3MeHeHne 0Kkpacku MHAMKATOPOB B LIEJIOYHOM cpesie Onpedensimy 10 GopMysie MPUHAAICKHOCTh HEOPTraHUIECKUX BELIECTB K
KJIacCy OCHOBaHM.
Xapaxmepu3zo6ams CBONCTBA OTJAEIBHBIX MPEACTABUTENIEH OCHOBAHHA.
Hcnonvzoeamy ~ Taliuily  pacTBOPUMOCTH — JUIA  ONPEACICHUS
pacTBOPUMOCTH OCHOBAHUI
35 | PactBopsL PactBopel. PactBOoprMocTh BemectB B Boume. KoHueHTpanys | O6vacHsamb MOHITHS «MAaccoBas A0JIsI PACTBOPEHHOTO BEIIESCTBAY.
MaccoBas JloJist | pacTBOpoB. MaccoBas J10J1s1 paCTBOPEHHOTO BEIIECTBA B pacTBOPE. Yemanaenueams ananorun ¢ 0OBEMHOHN J0JIC KOMIIOHEHTOB T'a30BOM
pPacTBOPEHHOTO JlaGopaTopHblii onbIT. 16. O3HaKOMIIEHUE € MpenapaTaMu AOMAIIHEN | CMecH.
BELLECTBA WM IOKOJBHOM AamnTeuku — pacTBOpaMu MEpOKCHAA Boxopoaa, | Pewamwb 3amauu ¢ UCHOIb30BAaHUEM MOHATUN «MaccoBas AOJs dJIEMEHTa
CIIUPTOBOM HACTOWKHM MO/ U aMMHUAKa. B BEIICCTBE», «MAacCOBas JIOJS PAaCTBOPEHHOTO BEIECTBA», «O0BEMHAs
JI0JIs1 Ta3000pa3HOTO BEIISCTBA»
36 | llpakxmuueckas [IpuroroBnenne pacTBOpa 3aJaHHOW MacCOBOW JI0JNIell pacTBOpEHHOTO | Pabomams ¢ 1abOpaTOpHBIM O00OpPYIOBaHWEM W HarpeBaTeIbHBIMHU
paboma 6 BEIIECTBA MIpUOOpPaMH B COOTBETCTBUH C TPABHJIAMH TEXHUKH 0€301TaCHOCTH.

Buvinoanams mpocteiiine npuéMbel  oOpalieHHs ¢ Ja0opaTopHBIM
000pyIOBaHHEM: C MEPHBIM LMJIMHAPOM, C BECAMHU.

Habmiooams 3a CBOICTBaMH BELIECTB U SBICHUSMHU, IPOUCXOASAIINMH C
BEIIECTBAMHU.

Onucei6ams HKCIIEPUMEHT C TIOMOIIBIO PYCCKOTO (POAHOTO) SI3BIKA H
SI3BIKA XMMHU.

Cocmasnsams OTYETHI TIO Pe3yiIbTaTaM MPOBEIEHHOTO SKCIIEPHMEHTA.
T'omoeumsb pacTBOPBI C ONpPEAEIEHHON MacCOBOM JI0JIEN pacTBOPEHHOTO
BEIIECTBA
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JHomawnuii
IKCnepuUMeHm

BI)IpaHII/IBaHI/Ie KpHUCTAJZIOB aJIFOMOKAJIMEBBIX KBACIOB HJIM MCIHOTO
Kyropoca

Buinonnams 6e30macHbIe B JOMAITHUX YCIOBHSIX IKCIIEPHUMEHTHI,
MPOBOANTH HAOJIOJICHUS 32 POCTOM KPHCTAILJIOB.

Ogopmnsams OTYET 0 NPOJETAHHON PabOTE C HCIONB30BAHUEM PYCCKOTO
SI3bIKA U SI3bIKA XUMHH.

37 O0001IeHre U cUcTeMaTH3alus 3HaHuH 1o TeMe «BakHelIne npeacTaBuTeN i HEOPraHUIeCKHUX BellecTB. KonnyecTBeHHbIC OTHOIICHUS! B XUMU
38 | Koumponvras paboma no teme «BaxkHelre NpeAcTaBUTENN HEOPTAHUYECKHX BellecTB. KoMnyecTBeHHBIE OTHOIICHUS! B XUMUI
OcHOBHBIE KJIACChl Heoprann4yeckux coequuenuii (10 1)
39 | Okcunpl, ux Oxcunel. Kimaccudukamus. Homenknarypa. ®usmueckue cBoHCTBA | OObsacHAmMb TIOHITHS «HECOICO0Pa3yIOME OKCHIBD), «COICO0pasyoIIIHe
KJaccupuKanus OKCHJ0B. XMMHUYECKHE CBOMCTBA OKCHIOB. [lodydeHne u mpuMeHeHNe | OKCHIBI», KOCHOBHBIE OKCUIBD», «KUCIOTHBIE OKCHIBD).
XUMHUYECKUE U OKCHJIOB. Xapaxmepuzoéamp o0ImKMEe XHMHUYECKHE CBOICTBA COIEOOPA3YIOLINX
CBOIICTBa JlaGopatopuble onbIThl. 17. B3ammozelicTBHe OKCHAa KalblHA C | OKCHAOB (KHCIOTHBIX M OCHOBHBIX). Cocmasname ypaBHEHUS peakiuil ¢
Bonoit. 18. Ilpuznaxu npomexanus xumuueckux peaxyuu IloMyTHeHHe | ydacTHeM OKCHIOB. Habnooams M onucbiéamy PEakuU C y4acTHEM
W3BECTKOBOU BOJBI OKCHJIOB C TIOMOIIBIO PYCCKOTO (POIHOTO) S3bIKA U S3BIKA XUMHH.
1Ipoooums OTIBITHI, TIOATBEPKIAIOIINE XUMHUYECKAE CBOMCTBAa OKCHIIOB
¢ coOmoaeHeM TPaBIII TEXHUKU 0€30MaCHOCTH
40 | OcHoBaHud, UX OcnoBanus. Knaccuduxanus. Homenkinarypa. @usnueckue cpoiictBa | Cocmasnsms ypaBHEHUs peaKIUi ¢ y4acTHEM OCHOBAHUH.
KIaccu(uKanys ocHoBaHuil. IlomyueHwe ocHoBaHWil. XuMUYecKHe CBoicTBa | Habnrodame U onucviéams peakiuy C y4acTHEM OCHOBAaHHUM C TIOMOIIHIO
U XUMHUYECKUE ocHoBaHM. Peakius HelTpanuzanuy. PyCcCKOro (pOHOTO) S3bIKA M SI3bIKA XUMUH.
CBONCTBa Jlagopatopubie ombIThl. 19. Peaknus Heiitpamuzammu.  20. | [Ilpo6odums  ONBITBI,  MOATBEPXKIAIONUE  XUMHUSCKHE  CBOWCTBA
[onyuenune ruapoxcuaa menu(ll) u ero B3anmMosneiicTBIE ¢ KUCIOTON. | OCHOBaHHA, C COOMIOICHUEM MPAaBUJI TEXHUKH O€30MacHOCTH
21. Paznoxxenne ruapokcuaa Meau(1l) mpu HarpeBanun
41 | Kucnotsl, ux Kucnorel, ux kiaccuukaiuss u HaszBaHus. OOmme xumudeckue | Xapaxmepuszosams 00IIAE XUMUYECKUE CBONCTBA KHCIOT
42 | xraccuduKanus CBOMCTBa KHCIOT. BsammopeiictBue kuciaor ¢  Mertauamu. | Cocmaensms ypaBHEHUS PEaKUU ¢ ydacTHeM KHCHOT. Habmodame n
U XUMHUYECKUE DNEeKTPOXUMHYECKAN PsII HANPSHKEHWH MeTauioB. B3amMoneicTBue | onucvigams pEakUM C yYacTHEM KHCIOT C IOMOIIBIO PYCCKOTO
CBOIICTBa KHCJIOT C OKCHJaMH MeTajuioB. BsammoneiictBue KHCIOT ¢ | (POXHOTO) SI3BIKA U SI3BIKA XMMHH.
OCHOBaHUSIMH — peakLus HelTpanuzauun. BzaumonenicTere KUCioT ¢ | [Ipo6ooumsb ONBITHL, TOATBEPKIAIOIINE XUMHUUECKUE CBOMCTBA KHUCIIOT, C
comamu. llomyueHne OECKHCIOPOIHBIX M KHCIOPOACOACPKAIMX | COOMIOACHHEM NPaBUI TEXHUKH O0€30MaCHOCTH
KHCJIOT.
JlaGopaTopHble onbIThbl. 22. B3auMomeiicTBE KUCIIOT C METaJUIaMH.
23. B3aumoneiicTBHE KUCIIOT C COISIMHA
43 | Comu, ux Comu. Knaccugukanus. Homenknarypa. @usnyeckue cBoiicTBa coseil. | PasnuuaTh NOHSATHA «CpEeOHHE COJIM», «KUCIBIE COJINY», «OCHOBHBIC
44 | xnaccudukanus ITonyuenne W npuUMEHEHHE coyie. XHUMHYECKHE CBOWMCTBA COJEH. | COJIM».
U XUMHUYECKHUE JlabopatopHuble onbIThI. 24. O3HaKOMIIEHHE C KOJIEKIMEH conel. 25. | XapakTepu3oBaTh 0OIINE XMMUYECKHE CBOMCTBA COJEH.
CBOIICTBa BsaumopnetictBue cynpdara memu(ll) ¢ sxemesom. 26. Bzaumogeiicteue | Cocmasisame ypaBHEHHS peakiwii ¢ ydactueM conell. Habniodame

COJIEN C COJIIMH

onucsleans pEaAKIU C Y4aCTUEM coJel ¢ MIOMOIIBIO PYCCKOI'O (pO,Z[HOFO)
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A3bIKa U A3bIKA XUMHUU.
1Ipo6ooums OMBITHI, TOATBEPKAAIONINE XUMUYIECKHUE CBOWCTBA COJEH, C
COOJTIIOICHNEM ITPABUI TEXHUKH 0€30I1aCHOCTH

45 T'eneTnyeckas I'enernueckas CBA3b MEXIY KilacCaMH HEOPraHMYECKUX COCIMHEHUH. | Xapakmepu3zoeamb NOHATHUE «T€HETUUECKUH PSIy».
CBSI3b Mexay | [Ipobiema Oe30MacHOrO HCIIONB30BaHMS BEINECTB M XUMUYECKUX | Muntocmpupoéams TEHETHUYECKYHO CBSI3b MEXKIYy BEIECTBAMH: MPOCTOC
KJIacCaMHU peaKLuil B MOBCETHEBHOM KU3HMU. BELLECTBO — OKCHUJl — FUAPOKCU — COJIb.
HEOPraHUYeCKUX JlaGopaTopubie onbITbl. 27. ['eHeTmdeckas CBSI3b Ha mpumepe | 3anucvieams YpaBHEHUS peaxkiuu, COOTBETCTBYIOIIIUX
COEIMHEHUN COEIMHEHUN Meau MOCJEeNOBAaTeNbHOCTH  (IIETIOYKE)  TMPEBpalleHU  HEOPraHUYECKHUX
BEILECTB Pa3IUYHbBIX KJIACCOB
46 | Ilpaxmuueckas Pemenne skcepuMeHTaNBHBIX 3afad 1o TemMe «OCHOBHBIE KiacChl | Yuems oOpamarbcs c 1ab0paTOPHBIM o0opynoBaHHEM
paboma 7 HEOPTaHUICCKHUX COCTUHCHUI Y HarpeBaTeIbHBIMU MTPUOOPaAMH B COOTBETCTBUU C MPaBUIAMHU TEXHUKH
0e30macHOCTH.
Pacnosnasams HEKOTOPBIE AHUOHBI U KATUOHBI.
Habmooams cBONCTBA 3JIEKTPOIIMTOB U MPOUCXOASIIINX C HUMH SIBJICHUM.
Habniooams W onucvleams peakiud € ydaCTHEM DJICKTPOJIHUTOB C
MTOMOIIIBIO PYCCKOTO (POIHOTO) S3bIKA U SA3bIKA XUMUHU.
Dopmynuposamb BBIBOABI IO PE3YIAbTATAM MIPOBEIEHHOTO SKCIIEPUMEHTA
47 O0001IeHre U cucTeMaTh3alus 3HaHui 1Mo TeMe « OCHOBHBIE KJIaCChl HEOPTAaHUYECKUX COCTUHCHUI
48 | KonrponbHas pabota 1o TeMe « OCHOBHBIE KJIACCHI HEOPTAHUYECKUX COCTMHEHUNY
IlepuoanyecKkuii 3aK0H U MepuoaNYecKasi cucreMa XuMuieckKux 3j1eMeHToB . . Menaeneea. CtpoeHue atoma (8 1)
EcrecTBeHHBIE EcTtecTBeHHBIE ceMeliCcTBA XMMHUYECKHX 3JEMEHTOB: INENO4Hble H | OOvbAcHAmMb MPU3HAKH, TO3BOJSIONINE O0BEIUHATD TPYIITEI XUMAYECKUX
ceMeincTBa IIEJIOYHO3EMEIIbHBIE METaJUIbI, TaJIOTeHbl, UHEPTHBIC (OJIArOPOMHBIC) | AIEMEHTOB B €CTCCTBCHHBIC CEMEHCTRA.
49 | xummuecknx rasbl. AmdotepHOCTE. AMGOTEpHBIE OKCHUABI W TUAPOKCHUIBL | Packpvieams  XUMUYECKHH  CMBICI  (STHMOJIOTHIO)  Ha3BaHUH
AJIEMEHTOB. KomrmutekcHbIe com. €CTECTBEHHBIX CEMEHCTB.
Am¢oTepHOCTH JlaGopaTtopHble onbIThl. 28. [Tonydyenue ampoTepHOTO THAPOKCHIIA U | Apeymenmupoeans OTHOCUTEILHOCTh HA3BaHUSI MHEPTHBIC Ta3bD».

HCCICA0BAHUEC €TI0 CBOMCTB

ObvacHamy, moHATHE «aM(oTepHble coeauHeHus». Habnooamv u
onucvlams PEAKUUH MEXKIY BEIIECTBAMH C IOMOIIBIO  PYCCKOTO
(poaHOTO) SI3BIKA M SI3bIKA XUMUH.

Xapaxmepuzoeamv TBOUCTBCHHBIH XapaKTep CBOWCTB aM{QOTEPHBIX
OKCHJIOB M TH/IPOKCHJIOB.

IIpo6ooums OUBITEI 1O MONYYCHUIO W TOATBEPKICHHUIO XHUMHUYECKHX
CBOMCTB aM(OTEPHBIX OKCHIOB U THAPOKCHAOB C COOJIOICHUEM IPaBUI
TEXHUKH 0€30MaCHOCTH
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50 | OTkpoiTHE [epuomnueckuii 3akon .M. MenneneeBa. llepmoguueckas cucrema | Paziuuams €CTECTBEHHYIO H HCKYCCTBEHHYIO KJIACCHU(UKAIIHH.
TIEPUOIUYECKOTO xumuueckux aneMmentoB JI.M. Menzaeneera. ®dusuueckuit cMmbich | ObwbsicHsmb, TOYEMY HEPUOJUUECKHNA 3aKOH OTHOCIT K €CTECTBESHHOMH
3akoHa J[. W. aTOMHOTO (TTOPSKOBOTO) HOMEpa XUMHUYECKOrO JJIEMEHTa, HOoMepa | Kiaccu(ukamuu.

MenpeneeBbsiM CPYIIBL ¥ IEPUOAA IEPUOTUIECKON CUCTEMBIL. Mooenuposams XUMUYECKHE 3aKOHOMEPHOCTH, BBIJIENSSI CYIIECTBEHHBIE
Hdemoncrpauun. Pasnmuuneie  (opmbl  TaOmuI TEPHOAMYECKON | XapaKTEPUCTHKH OOBEKTa M MPEJCTaBIsisi MX B IMPOCTPAHCTBEHHO-
cucTeMbl. MopenpoBaHUe TOCTPOCHUS MEPUOAMUYECKON cucTeMbl Jl. | rpaduueckoil nin 3HaKOBO-CUMBOJIMYECKON (hopMme
N. Menneneena

51 | OcHoBHBIE CrpoeHne aroma: sOpo, dSHEpreTHYecknid ypoBeHb. CocTaB smpa Obvsicuampb, HYTO TaKOe «IPOTOH», «HEHTPOH», «IIICKTPOHY,
CBECHUS O aToMa: MPOTOHBI, HEUTPOHBI. M3o0Tombl JloKa3arenbcTBa CIOXKHOCTH | «XMMHUYECKUU DJIEMEHT», «KMacCOBOM YHCIIO».

CTPOEHHMH aTOMOB crpoenust aromoB. OmbiTel Pesepdopma. [lmanerapras wmopens | Onucviéams CTpOSHHE SIIpa aToOMa UCIONB3YS NEPUOANYECKYIO CUCTEMY
CTPOEHUS aroma. xuMuueckux snemeHToB JI. 1. Menneneena.

JeMoHcTpanuu. Mozenn aTOMOB XUMUYECKUX JIEMEHTOB Ionyuams wHpOpPMAIMIO TO XWMHUH €3 PaA3IUYHBIX HCTOYHHKOB,
ananusuposamo e

52 | Crpoenue CrpoeHue SHEpPreTUYECKUX YPOBHEH aTOMOB NepBbIX 20 XUMHUYECKUX ObvsacHAms TOHATHE «AJICKTPOHHBIN CIIOW», WIN «3HEPreTHYECKUH
3JIEKTPOHHBIX 3JIEMEHTOB Tiepuoanyeckor cucremsl .. Meneneena. YPOBEHBY.
000JI04eK aTOMOB 3aKOHOMEPHOCTH N3MEHEHHSI CBOICTB aTOMOB XMMHUYECKUX 3J1eMEeHTOB | Cocmaenams CXEMbl pACIpeleNieHHs] JJIEKTPOHOB IO 3JIEKTPOHHBIM

U UX COCAUHECHUM Ha OCHOBE MOJOXKCHHUS B IEPUOIUYECKOU cUCTEME CJIOSIM B DJIEKTPOHHOM 000II0UKe
J V. MeHnaeneeBa U CTpPOCHHUSI aTOMa.

53 | Ilepuoguueckas N3oTonbl. OU3NUECKHii CMBIC CUMBOJIMKH HEPUOJUUECKON CUCTEMBI. | Packpuisameb (HU3NYECKUN CMBICI IOPSIKOBOIO HOMEpPa XHMHUYECKOrO
cucreMa CoBpemeHHast (GOPMYIHPOBKa MEPUOAMYECKOTO 3aKOHA. 3MeHeHMs | aneMeHTa, HoMepa Meprosia ¥ HoMepa TPYIIIIbL
XUMUYECKUX CBOICTB DJIEMEHTOB B IEPHOMAX W TPYyMIax Kak (QyHKOHsS cTpoeHus | OOvsicHamb  3aKOHOMEPHOCTH  M3MEHEHHsS  METAIUIMYeCKUX U
anementoB . U. ANEKTPOHHBIX 000JI0YEK aTOMOB. HEMETAJUIMYECKUX CBOMCTB XUMUYECKHUX 3JIEMEHTOB U UX COCIUHEHUH B
MeneneeBa MepuoAax U rpynmnax

54 | XapakrepHucTuka XapakTepucTHKa 3JIeMEHTa-MeTajlla M dJIeMeHTa-HeMeTalna Mo ux | Xapaxmepuzosams XUMHUYECKHE D3JIEMEHTbl |—3 MepHosoB MO HX

55 | dneMenTa MOJIOKCHUIO B MEPUOINYECKON CUCTEME XUMHUUYECKHUX 3JeMeHTOB . M. | mON0KeHUI0 B NEpUOANYECKON cucTeMe XUMHUecKux anemeHtoB J[. M.
II0 €ro MOJIOKEHU0 | MeHeneena. Mengeneena.

B IIEpUOIUYECKOU JdeMoHcTpammu. Mosenu aToMOB 351eMeHTOB 1—3 nepronoB Apeymenmuposams CBONCTBA OKCHJIOB U THUIPOKCHIIOB METANIOB U

cucreme HEMETAJIJIOB MOCPEACTBOM YPaBHEHUH peakiuit

56 | 3HadeHue . 3navenue Ilepmomgmueckoro 3akona [[.W. MenneneeBa. Coobmenus | Onpedeinsimes NCTOUYHUKA XUMHYCCKON HHPOPMAITHH.

EPUOIUYECKOTO YYaImxcsl O JKW3HH, HAydYHOW M obmectBeHHOU aearenpHOCTH . W. | Ilonyuams weoOXxomuMyro WHGOPMANWIO W3 PA3IWYHBIX HCTOYHHKOB,

3aKOHA Mengeneesa ananuzupogamv €€,  ogopmiams  MHOOPMALMOHHBIA  MPOAYKT,

U IEPUOTNYECKON
CHCTEMBI
XHUMHUYECKUX
3JIEMEHTOB

J. . MenneneeBa

npe3eHmosams €ro, Gecmuy HAYYHYIO JUCKYCCHIO, OMCMAueéams CBOIO
TOUKY 3PEHUS WU KOPPEKMUPOBAms e&
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XumMuueckas cBsi3b. OKHCJIUTEIbLHO-BOCCTAHOBUTEIbHbIE PeaKkIuun (10 'l)

57 | Nonnas Wonnast xumuueckas cBsi3b. MoHBI, 00pa3oBaHHBIC aTOMaMU MeTalioB | OObACHAMb, 9TO TAKOE UOHHAS CBSI3b, NOHBI.
XMMUYECKas CBsI3b | 1 HeMeTaJuloB. CxeMbl 00pa3oBaHUS MOHHOW CBS3M IJIsl OMHApHBIX | Xapakmepuzoéamv MEXaHW3M 00pa30BaHHsI HOHHON CBS3H.
coenuHeHnid. MonHast kpuctaymmyeckas pemérka u (usndeckue | Cocmasnsims cxeMbl 00pa30BaHHs HOHHOH CBS3U.
CBOMCTBa BEIIECTB C ATUM THIIOM peméTku. [loHsTHe 0 QopMynbHOl | Mcnonb306amb 3HAKOBOE MOACITHPOBAHHE.
€/IMHUIIE BELIeCTBa. Onpedensimy THI XUMUYECKON CBS3H IO (POpPMYJIe BEIIECTBA.
JemoncTpannu. Buneopparmentsr n cnaiinel «MonHas xummdeckas | [Ipueooums MpuUMepHI BEMIECTB C HOHHOW CBS3BIO.
cBA3b». Ko/eknus BemecTs ¢ HOHHOM XMMHYECKON CBs3bt0. Monenu | Yemarnasnueams TPUUMHHO-CIEICTBEHHBIE CBS3H MEXKAY COCTaBOM
HMOHHBIX KPUCTAJUIMYECKUX PEIIETOK BEUIECTBA M BUJOM XUMHUECKOHW CBS3M, MEXIy HOHHOW CBI3BIO U
KPUCTAJUTMYECKUM CTPOEHHMEM BEIIECTBA, MEXAY KpPUCTAIINYECKUM
CTPOEHHUEM BEIECTBA U €ro (pU3NIecKrMHU CBOIiCTBaMH
58 | KoBanenrtnas KoBanenTHass xummyeckas CBsi3b. OIJEKTPOHHBIE W CTPYKTYypHBIE | OObsacHAMb TIOHATUS «KOBAICHTHAS CBSI3bY, «BAJICHTHOCTHY.
XUMu4eckas cBsi3b | Gopmyibsl. BanentHocTs. KoBaneHTHas HemossipHas cBszb. Cxemsl | Cocmagnams cXeMbl 00pa30BaHUs KOBaJIEHTHON HEMOJISPHOR
00pa3oBaHUsl KOBAJCHTHOM CBA3M B OWMHApHBIX COEIWHEHHAX. | XUMHUYECKOH CBS3H.
MornexynspHass ¥ aTOMHasi KpUCTAJUIMUECKHE PEeMIETKH, U CBOMWCTBa | Mcnonv3oeams 3HAKOBOE MOJECITUPOBAHMUE.
BEIIECTB C TUM TUIIOM PEIIETOK. Onpedensimy THI XUMUYECKON CBSA3M N0 (GOpMYJie BEIIECTBA.
demoncTpamun. Buneodhparmentsr wu  chaiinel  «KoBanentnas | [Ipueooums IpUMEPHI BEMIECTB C KOBAJCHTHON CBS3BIO.
XIUMHYECKasi CBA3b». KomIeKkus BemecTB MOJIEKYISIPHOTO U aTOMHOTO | Ycmanaenueams IPUUINHHO-CIIECTBEHHBIE CBS3H MEX/Ly COCTaBOM
cTpoeHus. Mopenu MOJEKYIApHBIX M aTOMHBIX KPHCTaUIMYECKUX | BEIIECTBA M BUJOM XMMHUYECKOM CBS3U.
pemETOK
59 | KoBanenrtnas ONEeKTPOOTPULIATETBHOCTD. PsT 37IeKTpOoOTpHULIaTENFHOCTH. Obvsachamy TIOHATHUS «KOBaJIEHTHAs MOJISIpHAs CBSI3bY,
HENoJsIpHAas KoBanenTHas HenomnsipHas ¥ NOJISIpHAs XMMHYECKas CBs3b. JJunoms. «BIIEKTPOOTPULIATENEHOCTEY, «BO3TOHKA», UM «CyOIMMaIisD».
U TIOJISIpHAst Cxembl 00pa30BaHus KOBaJCHTHOH MOJISIPHON CBSI3M B OMHAPHBIX Cocmasnsims cxeMbl 00pa30BaHUsI KOBAJIEHTHOH MOJSIPHONH XUMHUYECKOH

XUMHYCCKas CBA3b

COEIMHEHUSX. MONIEKyIsIpHasl U aTOMHAsI KPUCTAIUTMIECKUE PEIIETKH,
1 CBOWCTBA BEUIECTB C 3TUM TUIIOM PELIETOK.

JdemoncTpanuu. Mopnenu MOJIEKYJISIPHBIX u AQTOMHBIX
KPUCTAJUIMYECKUX PEIIETOK

CBSI3M.
Hcnonvzoeams 3HaKOBOE MOJIEIPOBAHUE.

Xapakmepuzosams MeXaHU3M OOpa30BaHHUSA IOSIPHONH KOBaJCHTHOM
CBSI3M.

Onpedensimy THI XUMUYECKOHN CBS3M N0 (OpMYJie BEIECTBA.

Tlpusooums IpUMepHI BEMIECTB C KOBAJCHTHOM MOJISIPHOM CBS3bBIO.
Yemanaenueamny TPUMUHHO-CIIEACTBEHHBIE CBSI3M  MEXKIY COCTaBOM
BEIISCTBA M BUJIOM XUMHYECKOHN CBSI3H.

Cocmasnsims  (popMynbl OMHAPHBIX COCJWHEHWH 10 BAaJCHTHOCTH U
HaxoOums  BAJIGHTHOCTH 3JEMEHTOB 10 ¢opMmyine OWHAPHOTO
COEMHEHHS.
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60 | Metaimmmdeckas Mertammaeckast XUMHUIECKas CBSI3b u Metandeckas | O0vscHAMb, YTO TAKOS METAJJINYECKAsl CBS3b.

XMMHYECKas CBsI3b | KpucTa/uinueckas pemérka. CpoiicTBa BemiecTB ¢ 3TuM TunoM | Cocmaesnsims cXeMbl 00pa30BaHUs METAJUTMYECKON XUMUYECCKOM CBSI3H.
pemérky. EnquHas mpupoa XUMHUIECKHIX CBSI3EH. Hcnonv306ams 3HAKOBOE MOJISIIPOBAHUE.
JemoncTpanuu.BuneodparmeHTs! u caaiasr «MeTtammndeckas Xapaxmepuzosames MeXaHU3M 00pa30BaHUS METATHYECKON CBS3H.
XUMHYECKas CBsA3bY. Komteknus «MeTaibl U CIIaBbD». Onpedensimb TAT XUMHUECKOU CBS3M 110 (JOPMYJIC BEIICCTBRA.
JlaGopaTopHsble onbIThI. 29. 3roToBnenrne Moienu, Tlpuodums IpUMEpHI BEIIECTB ¢ METAJUITMUECKON CBA3BIO.
WLTIOCTPHUPYIOIEH 0COOEHHOCTH METaJUTMIECKOM CBSI3U Yemanaenueamy TIpUYUHHO-CIIEACTBEHHBIE CBSI3M MEXKIY COCTaBOM

BEIIECTBA U BUIOM XUMHUECKON CBSI3H.
61 Cremnenb Crenenp okucieHusi. CpaBHEHUE CTEIICHH OKUCIICHUS M BAICHTHOCTU. | OObsACHAMb TIOHSITUS «CTEIICHb OKUCIICHUS), «BAICHTHOCTHY.

OKHCJICHHS [IpaBuna pacuéra cremeHeild oxucieHHs 1mo Qopmymam xummdeckux | Cocmagiams QOpMyNsl OWHAPHBIX COEIWHEHHH Ha OCHOBE OOIIETo
COEIIMHEeHU I cnocoba ux Ha3BaHWI.

Cpasnusams anenmHoOCMyb U CTENICHb OKUCIICHUS.
Paccuumvieams  cTETIEHW OKUCICHUS TIO (OPMYJIaM  XUMHUYECKUX
COEJMHEHUM

62 | OkuCIUTENHHO- OKHCITUTETHFHO-BOCCTAHOBUTEIIBHBIC PEAKITHH. Obvsichuamb TOHITHS «OKUCIUTEIFHO-BOCCTAHOBHUTEILHBIC PEAKITHNY,

BOCCTaHOBUTENBHBI | OmpeneneHue CTENEHEW OKUCIICHUS  DIIEMEHTOB, OOPa3yIOMIMX | «OKHUCIUTEIbY, «KBOCCTAHOBHUTEIDY, KOKUCIICHUEY, KBOCCTAHOBIICHHUEY.

€ peakuuu BellecTBa pa3HBIX KiaccoB. Peaknuum woHHOrO oOMeHa WU | Knaccuguyuposams XUMUYECKHE peaKIUi 1O MPHU3HAKY W3MEHEHHS
OKHCJIUTEIEHO-BOCCTAHOBUTEILHBIC peaKIum. OKUCIHUTENh | CTETICHEH OKHUCIICHUS DJIEMEHTOB.

u BoccTaHoBuTeNb.  COCTaBICHHE  ypaBHEHHHl  OKHCIUTENBHO- | Onpedenams OKUCIUTENh WU BOCCTAHOBUTENb, IPOIECCH OKHUCICHUS U
BOCCTAaHOBUTENIEHBIX PEAaKIMi METOIOM 3JEKTPOHHOTO OajlaHca | BOCCTAaHOBJICHUSI.
JdemoncTpauuu. B3anMmozelicTBre IMHKA C CEPOM, COJIIHON KUCTIOTOH, | Mcnonb306ams 3HAKOBOE MOJIETTUPOBAHUE
xyopugom Mmenu(Il). I'openne wmarnus. B3aumopelicTBue XJIOpHOH
U CEPOBOJOPOAHON BOJBI
63 | ObobOmenne U cucTemMaTu3aius 3HaHuH 1Mo TeMaM «llepronmdeckuii 3akoH 1 epruoaUeckas cucrema XxuMmudeckux anemenToB Jl. M. MenneneeBa. CTpoeHue atoMa» u

«Xumugeckas cBsi3b. OKHCINTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIINN)

64 | Koumponvnas paboma no temam «lleproanyeckuii 3ak0H U MEPUOJUUECKas cucTeMa xuMmuueckux aneMmeHToB Jl. . MenaeneeBa. CtpoeHue aroMa» U «XUMHUECKas
cBs13b. OKUCIIUTENIPHO-BOCCTAHOBUTENIBHBIC PEAKITUI

65 .
O06o0meHne u cucTeMaTH3alys 3HAaHUH 110 XMMHH 32 Kypc 8 Kiiacca

66 | Mrorosas koHTpoNIbHas paboTa

67 | Pe3epBHOe BpeMsI

68

IToypouHoe niiaHupoBaHue MO0 XMMHHU 9 Kj1acc
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Homep

YpOKa
n/n

Tema ypoka

OcHoBHOe cosiep:kaHue
ypoka

XapakTepucTHKA OCHOBHBIX BH/I0B /1€ATEJIbHOCTH Y4AIIUXCS
(Ha ypoBHe y4eOHBIX JeicTBHIl)
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IloBTOpEeHue U 000011IeHNe cBeleHNi Mo Kypcey 8 kiaacca. Xumuueckue peakuuu (5 1)

Knaccuduxarus
HEOPTraHUYCCKHUX
BEIIECTB M UX
HOMEHKJIaTypa

Hncmpyxmaoic no
mexHuKe

bunapusie COCTMHCHHUSL. OKcHBI coeobpasyrorme u
HeconeoOpasyromue.  [UIpoKCHABI:  OCHOBaHUWS,  aM(OTepHbIe
THJPOKCHIBI, KUCIOPOACOACpKaIiue KUCIOThl. CpenHue, KHCTbIE,
OCHOBHBIC, KOMIUIEKCHBIC COJIH.

Hdemoncrpanun. O3HaKOMJIEHHE C KOJUICKIMSIMH METaJUIOB U
HeMmeTaioB. O3HAKOMIICHHE C KOJUIEKITUSIMUA OKCHJIOB, KACIIOT U CONCH

Xapaxmepuzo6amb OKCHUIBI, TUAPOKCHIBI (OCHOBaHHS, aM(OTepHbIC
THIPOKCUBI, KUCIOPOJACOACPKALIME KUCIOThI) M COMH TI0 IJIaHy: COCTaB,
croco0bl 00pa30BaHysI HA3BaHUH, XapaKTEpPHbIE CBOWCTBA U MOyYEHHE.

Knaccugpuyupoeams oKcUnbl, TUAPOKCHIIBI (OCHOBAHHUS, aM(OTEpPHEIC
THJIPOKCUBI, KHUCIOPOACOJIepXkKallie KHUCIOTH) U COJM MO pa3iMYHBIM
MIPU3HAKaM.

Ymems monTBEpXKIAaTh XapaKTEPUCTHUKY OTAENBHBIX IpPEACTaBUTENICH

bezonacHocmu KJIaCCOB HCOPraHMYCCKUX BCHICCTB YPABHCHUAMU COOTBETCTBYIOUIUX
peaKLuii.
Packpvieams reHETHUECKYIO CBSI3b MEXAY KJacCaMU HEOPraHMYECKHUX
COEJMHEHUM
Knaccuduxarus Knaccudukanus XUMUYECKHX PEakIMi 10 pa3iuyHbIM Tpu3Hakam: | OOvbscHsAmb TOHATUS «XUMUYECKas PEaKIHs», «PEaKIuu COCTUHCHUSD,
XUMUYECKUX YUCIy W COCTaBYy MCXOIHBIX W TONYYCHHBIX BEUICCTB; U3MEHCHHIO | «PEaKIUU Pa3lIOKCHUS», «PEaKIUU OOMEHa», «PeaKIUd 3aMEIICHUS,
peaKIuii o CTETNICHEH OKHWCIICHHS aTOMOB XHMUYECKHMX DJICMCHTOB; IOTJIOMICHHUIO | «PEaKIINU HEUTpaIn3aLum, «IK30TEpPMUYECKHE peaKkumy,
Pa3ITUIHBIM i BeIAencHHI0 dSHeprum. CremneHb okucheHus. OmnpenerneHue | «9HIOTEPMHUUCCKUE PEaKIHm», «0OpaTHMbIE PEaKIumy», «HEOoOpaTHMEIE
OCHOBaHUSIM CTEIEHU OKHUCIICHUSI aTOMOB XMMHUYECKHUX SJIEMEHTOB B COCIUHEHUSX. | pEaKIUM, «OKHUCIIUTEIBHO-BOCCTAHOBUTENbHbBIC peaKum»,
OkucnuTeNb. BoccranoBurens. CymHocTh OKUCIUTENBbHO- | KTOMOTEHHBIE PEAKLUUN», «TETEPOTrE€HHBbIE PEaKLUW», «KaTaJuTHYECKUE
BOCCTAHOBUTEIHHBIX PEAKITUI peaKkiuu», «HEKATAINTHYECKHE  PEaKIUM», «TSIUIOBOH  3PQEKT
JlabopaTopuble onbIThl. 1. B3aumoseiicTBue amMmmuaka ¥ | XUMHYECKOU PEaKIIUN».
xyopoBogopona. 2. Peakmmst HeWrpammzanuu. 3. HabGmomenmne | Kraccuguyuposams XMMIHecKre peakIuy 1O Pa3InIHBIM OCHOBAHUSM.
terioBoro 3¢ddexra peakumn HeWTpanmzanuu. 4. B3aumopetictBue | Onpedensims OKHACIHTENh W BOCCTAHOBHTENb, MPOIECCH OKUCICHUS H
cepHort kucimoTel ¢ okcugom memu(Il). 5. Pasnoxenue mepokcuja | BOCCTAHOBICHUS.
BOJIOPOJIa C TTOMOIIBIO KaTaias3bl KapTodens Habmooams M onucvieams peakuud MEXIy BELIECTBAMH C MOMOLIBIO
PYCCKOTO (POTHOTO) S3BIKA M SA3BIKA XUMUHU
TlonsiTue o [TonsATHE O CKOPOCTH XUMHUYECKOH peakmun. PakTophl, BIUMOmMue Ha | OO0vbsicHAMb, YTO TAKOE «CKOPOCTh XUMHUUYECKON pEaKITHI.

CKOpPOCTH

CKOpPOCTH XHMHYECKOM peakuuu. Ilonsatue () KaTajm3aTope.

Apeymenmuposamsb BIOOp €IUHULL U3MEPEHUs V.
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XUMUYECKOU
peaKIuu.
Karamuz

JdeMoHcTpanuu. 3aBUCUMOCTD CKOPOCTH XHMHYECKOM pEaKIuH OT
MPUPOABl  pEAarupyolUX  BEIIeCTB.  3aBUCUMOCTH  CKOPOCTH
XMMUYECKOH peakIuyd OT KOHLEHTPAUHWW Ppeardpyrouiux BeIIeCTB.
3aBUCUMOCTh CKOPOCTM XHMHYECKOH pEaKkuud OT  IUIOLIaau
CONPUKOCHOBEHHUSI pEearupyrouux BeHIeCTB («KHUITALIUN  CIoi»).
3aBHUCUMOCTh CKOPOCTH XMMHUYECKON PEaKIMM OT TeMIIepaTyphl pearu-
PYIOIIMX BEIIECTB.

JlaGopaTopHble ONBITBI. 6. 3aBUCUMOCTh CKOPOCTH XHUMHYECKOM
peakuuu OT TPUPOABI pEarupymolux BEUIECTB Ha INpuUMepe
B3aMMOJICHCTBHSL PACTBOPOB THOCYJb(ara HATpUs M XJopuaa Oapwus,
THOCYJIb(aTa HATPUS U COJITHOW KUCIOTHL. 7. 3aBUCHMOCTH CKOPOCTH
XUMHYECKON PEaKIMy OT IPUPOABI METAJIOB MPH MX B3aMMOAEHCTBUH
C COJIIHOM KHUCIIOTOH. 8. 3aBUCHUMOCTh CKOPOCTH XHUMHUYECKOM peakuuu
OT TPUPOABI KHUCIOT TNPH B3aMMOIECHCTBMM HX C >Kele3oM. 9.
3aBHCHMOCTh CKOPOCTH XMMHUYECKOH peaklnu OT TeMieparypsl. 10.
3aBHCHMOCTh CKOPOCTH XHMHYECKOM peakIuu OT KOHIEHTpaIlH
pearupyronmx BemecTB. 11. 3aBUCHMOCTh CKOPOCTH XUMHYECKOU
peaxknyu OT IUIOLIAJH CONPUKOCHOBEHUS pearupyroliux BemecTs. 12.
3aBUCHUMOCTh  CKOPOCTHM  XHMHYECKOH peakuuu OT  HaJIu4us
KaTaJn3aropa

Yemanasnueams TPUUWHHO-CIICACTBEHHBIC CBS3HM BIUSHUS Pa3THMIHBIX
(haKTOPOB HA CKOPOCTh XUMHUYECKHUX PEaKIINH.

Habnwoams n onucvieams peakiui MeXIy BEIIECTBAMH C TIOMOIIBIO
pyccKoro (pOHOTO) S3BIKA U SI3BIKA XAMUN
Ilpoeooums  ONMBITHL,  TOATBEPKIAIOIINC
XMMHYCECKON PEaKIMU OT PAa3IUYHbIX (JaKTOPOB

3aBUCHMOCTH CKOpPOCTH

XuMnuyeckue peakuum B pacrpopax (10 v)

DNEeKTPOIUTHYEC
Kasi Juccouyanus

DNEeKTPOTUTHYECKAsT AUCCOIHMANNS. DIEKTPOIUTHl M HEINEKTPOJIHTHI.
Honrl. Karnonsl u aHuoHbl. Peaknuu HMOHHOro oOMeHa. YCIOBUA
MIPOTEKAHMS PEAKIN HOHHOTO OOMEHa.
JemoncTpauuu. VcnbiTaHue BemiecTB
AIEKTPOIIPOBOTHOCTH

Jlagoparopuslii onbIT. 13./luicconmanus cinaObIX 3JEKTPOJIMTOB Ha
pUMEPE YKCYCHON KUCTOTBI

W WX PACTBOPOB Ha

Xapaxmepus’oeamb IIOHATHUA  «OJICKTPOJIUTHYCCKAasd
«IJICKTPOJIUTBD?, «HEIJICKTPOJIUTLID».

Yemanasnusamo MMPUYINHHO-CIICACTBCHHBIC CBA3U MCKAY HpHpOﬂOﬁ
OJICKTPOJIMTA U CTCIICHBIO €TI0 JUCCOUAIIUH.

Yemanasnusamo NPUYNHHO-CIICACTBEHHBIC CBA3M  MCXKIAY  THUIIOM
XHMHYCSCKOH CBSI3U B SJICKTPOJIMUTEC U MCXAaHU3MOM €TI0 JUCCOHAIINN

JIMCCOLIAALIU,

OcHOBHBIE
TITIOJIOKCHUA
TEOpUHU
AIIEKTPOIUTUIECK
OM JHUCCOIHaINU

(T3

OCHOBHBIC TIOJIOKCHUSI TEOPUU DIICKTPOIUTHICCKON JIHCCOITHAITNH.
Knaccudukanus HOHOB M UX CBOMCTBA.KHCIOTHI, OCHOBaHUSA M COJIU
KaK 2JIeKTpoIuThl. VX KimaccuuKkanus u JUCCOIHaIs.
JdemoncTpauuu. 3aBUCUMOCTb  BIIEKTPONPOBOJHOCTH  YKCYCHOMU
KUCJOTBl OT KOHLEHTpaluuu. JIBMKEHHWE OKpall€HHbIX HOHOB B
3JIEKTPUUECKOM I10JIE

Xapaxkmepuzosams TOHATUS «CTENEHb JUCCOLMALIUMY, «CHUJIbHBIE
JIEKTPONIUTE), «CJa0ble DJICKTPONHTHD, «KATHOHBD»Y, «AHHOHBIY,
«KHUCIOTBD?, «OCHOBaHUS, «comm».Cocmasnamo YpaBHEHHUS

ANEKTPOIUTUIECKON TUCCOLMAIINH KHCIIOT, OCHOBAHUN U COJIEH.
Hnmocmpuposams ~ TipuMepaMyd  OCHOBHBIE  TTOJIOXKEHUS
AIEKTPOTUTUYECKOMN TUCCOIIHAIIIH.

Pasznuuams KOMIIOHEHTHI JOKa3aTeNbCTB (TE3UCOB, apTYMEHTOB M (hOPMBI

TEOpUHU
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JI0Ka3aTebCTRA)
8 XuMHUUECKUe OOmue XUMHYECKHE CBOWCTBA KHUCIIOT: W3MCHEHHE OKpacKH | Xapaxmepuzoéams OOIINE XVUMHUYECKHE CBOWCTBA KHCJIOT C TO3HIIAN
9 CBOMCTBA KUCIOT | UHOUKATOPOB, B3aUMOACUCTBUE C MeETallaMH, OKCHUAAMH U | TCOPUU IEKTPOIUTHUECCKON AUCCOLUALUU.
KaK JJIEKTPOJIMTOB | THAPOKCHIAMH METaJUIOB, M COJSIMH. MonekyinapHsle W uoHHble | Cocmagnams MONEKYJSIpHBIE, TIOJHBIE W  COKpAamIEHHBIE HOHHBIC
(monHBIe M COKpamEHHbIE) YpaBHEHUS peakiuil. XUMUYECKUI CMBICH | YpaBHEHMS PEakifil ¢ yyacTHEeM KHCIIOT.
COKpAIIEHHBIX ypaBHEHWW. YCIOBUS NPOTEKAHUS pPEAKUUN MEXNy | Apeymenmuposams BO3MOXKHOCTb IPOTEKAHUS PEAKUUH C y4acTHEM
SNEKTPONUTAMHU 10 KOHIA. PsiT aKTUBHOCTH METAIOB. KHCJIOT Ha OCHOBE NpaBuiia bepTomnie u psasia akTUBHOCTH METAIIOB.
JlaGopaTtopuble onbIThbl. 14./3MeHEHHE OKpPACKH WHIWKATOPOB B | [Ip0o600ums OMBITHI, MOATBEPKAAIONINE XUMUYECKHE CBOWCTBA KHCIIOT, C
KHACIOTHOW cpene. 15. Peakuust HeWTpaiu3anuu pacTBOpa IIENOYM | COOTMIOJCHUEM MPAaBWII TEXHUKU OE30MacHOCTH.
paznuuHbIMU KucioTamu. 16. [lomyuenue ruapoxcuna memu(ll) u ero | Habarooams u onucvliéames peakuy ¢ y94aCTHEM KUCIIOT C TIOMOIIBIO
B3aUMOJICHCTBHE C Pa3IUYHBIMA KHCIOTamMHu. 17. B3ammomeiicTBhe | pyccKOro (pOAHOTO) S3bIKA U SI3bIKA XUMHH
cuIbHBIX Kucnot ¢ okcugom meau(Il). 18. BzaumopeiicTBrue KHCIOT ¢
Metayamu. 19, KauecTBeHHas  peakiuss Ha ~ KapOOHAT-HOH.
20 IMomy4yenne cTyaHS KpeMHUEBOM KuCIOTHL. 21. KauecTtBenHas
peaKiys Ha XJIOPH/I- WK CYIb(aT-HOHBI
10 XuMHuuecKue OOmue XWMHYECKHME CBOHCTBa Iienodeill: B3aumojeiictBue ¢ | Cocmaensims MONEKYJISApHBIC, TIOMHBIE W  COKpAIIEHHBIE HOHHBIC
CBOICTBa KHCIIOTAaMH, OKCHAAMH HEMeTasoB, coisiMu. OOIMe XWMUYECKHe | ypaBHEHHs peakiuil ¢ ydacTHeM OCHOBaHHIA.
OCHOBaHMH KaK CBOWCTBA HEPACTBOPMUMBIX OCHOBAHUII: B3aMMO/JIEHCTBHE C KUCIOTaMH, | ApeymeHmuposams BO3MOXKHOCTh NPOTEKAHUS pPEaKUUH C ydacTHEeM
3JEKTPOIIUTOB pas3ioKeHue MpH HarpeBaHUH. OCHOBaHHI Ha OCHOBE npasuiia beprose.
JlagopaTtopubie ombIThbl. 22VI3MeHEHHWE OKpacCKH WHIUKATOPOB B | [Iposodums  OMBITHI,  TONTBEPXAAIOIINE XUMHUYECKHE CBOWCTBA
meTouHoH cpeze. 23. B3aumoeiicTBre menodeii ¢ yIiaeKuCIbIM Ta30M. | OCHOBaHHI, ¢ COOIIOIEHUEM MTPABIIT TEXHUKH 0€30TIaCHOCTH.
24, KauecTBeHHas peakiusi Ha KatuoH ammonus. 25. [lomydenue | Habmoodams M onucvléams PEakiuu C y4aCTHEM KHUCJIOT C MOMOIIBIO
rugapokcuga menu(1l) u ero pasnoxenue PYCCKOTO (POJTHOTO) SI3bIKA U SI3bIKA XMMHUU
11 XUMHAYECKHUE OO01mue XUMIYECKHe CBOMCTBA CPEIHNUX COJICH: B3aUMOJICHCTBHE C Xapaxmepuzosame 00IIME XUMHYECKAE CBOWCTBA COJEH C TO3UITHIA
CBOICTBA coJeil KHUCJIOTaMH, IIEN0YaMHU, COJIIMUA U MeTaiaMu. B3aumoneiicteue TEOPUH IEKTPOIUTHUECKON TUCCOLUAINH.
KaK JIEKTPOJIMTOB | KHUCIBIX COJIEH CO ILEI0YaMHu. Cocmasnams MONEKYIApHBbIE, TOJMHBIE U COKpalIléHHbIE HOHHBIC
JlaGopaTtopuble onbIThbl. 26.B3aumMoneiicTBue KapOOHATOB ¢ | ypaBHEHHsI PEaKLUi ¢ y4yacTHEM COJICH.
kuciotamu.  27. Ilomyuenme  tuapokcuma  xkenesa(lll).  28. | Apeymenmuposams BO3MOXHOCTh TPOTEKAHHS PEAKIUH C ydacTHEM
B3anMmonetictre xenesa ¢ pactBopoM cynbdara memau(1l) coJeit Ha ocHOBe TIpaBmiIa bepromre.
1Ipoodums ONBITHI, MOATBEPKAAMOIINE XUMUYSCKUE CBOWCTBA COJIEH, C
COOJTIOZICHNEM TIPABUII TEXHUKU 0€30MaCHOCTH.
Habmodams m onucvigamv peaknyi C¢ y4acTHEM COJIEH C ITOMOIIBIO
pYycCcKoro (poJHOTO) A3bIKA U SI3bIKA XUMUHU
12 Ilonstue o l'uaponu3 kak oOMeHHOE B3auMOJIEWCTBUE colieil ¢ Bomoi. [umponus | Yemanaeiueams 3aBUCUIMOCTh MEXKIYy COCTaBOM COJIM M XapaKTepoM eé

TUAPOJIN3E cojen

CONM CHJIBHOTO OCHOBaHMS M cnaboi Kuciotel. ['mmponus comu
c1aboro OCHOBaHMSA M CHUJIBHOW KHCJIOTH. BomopomHelli mokaszarenb

THIPOJTH3A.
Ananuzuposams cpeiy pacTBOpa COJHU C MOMOIIBIO HHAMKATOPOB.
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(pH). Ilpoeno3uposams TATI THIPOIN3A COU HA OCHOBE aHAIH3a €& (OopMyJIbI
JemoncTpamuu. OnpeaeneHue xapakrepa cpeapl B pacTBopax coyien

13 Tlpaxmuueckas CBolicTBa KHUCJIOT, OCHOBaHHUM, OKCHIOB M COJIEH B CBETE Teopuu | Ymems oOpamarbest c nab0opaTOPHBIM o0opyIoBaHHEM
paboma 1. | DIEKTPONUTUICCKOM JTUCCOIUAIHA U TIpeICTaBIeHU N 00 | 1 HarpeBaTeNbHBIMH MPUOOPAMU B COOTBETCTBUU C MPABUIIAMH TEXHUKHU
Perenue OKHCJIUTEIHFHO-BOCCTAHOBUTEIBHBIX PEAKITUIX 0e301acHOCTH.

SKCIICPUMEHTATEH Habnwooams CBOWCTBA 3JICKTPOIUTOR.
Habnrwoams W onucvléams peakiul € yd4aCTHEM DIIEKTPOJHUTOB C
BIX 38l IO TeMe MTOMOIIIBI0 €CTECTBEHHOTO (PYCCKOTO WIJIM POJHOTO) SI3bIKa M SI3bIKA
«DNEKTpOIUTHYE XHAMHIL.
CKas Dopmynuposamb BBIBOABI IO PE3YIbTaTaM MPOBEIEHHOTO IKCIIEPUMEHTA
JTUCCOITHATIHS.
Peaxiiumn moHHOTO
obMeHa.
14 O06001menue u cucTeMaTH3alus 3HaHUH 110 TeMe « XUMUYECKUE PEaKIIUU B paCTBOPAX IIEKTPOIUTOB)
15 Konmponvnas paboma I o teme « XMMUYECKHE PEAKIIUH B PACTBOPAX JIEKTPOIUTOBY
Hemertanbl IV — VII rpynn u ux coenunenus (25 1)

16 Oo6mas [lomoxxeHne HEMETaUIOB B TEPHOAUYCCKON CHCTEME XUMHUYECKUX | OOBbsACHSAMb, YTO TAKOS HEMETAILIBL
XapaKTepUCTUKA anemenToB J[.. Menaeneera. O01ue cBOHCTBa HEMETAILIOB. Xapaxmepuzoeams XUMHUYECKHUE JIEMEHThI — HEMETaJUIbl U CTPOSHHE,
HEMETaJJIOB demoncTpanun. Komeknust HemetamioB. Monieny KpUCTAIUTHYECKUX | (HU3MUECKUE M XUMUYECKIE CBOMCTBA MIPOCTHIX BEIIECTB — HEMETAIIJIOB.

pEIIETOK HEMETAJJIOB: aTOMHBIE W MOJIeKyJsipHble. O30Hatop U | OOvsicHaAmbs 3aBUCUMOCTh OKHCIUTEIBLHO-BOCCTAHOBUTEIBHBIX CBOMCTB
MIPUHLIUIIBI €r0 paboThl. ['OpeHre MPOCTHIX BEIIECTB — HEMETAIUIOB: | (WM  npedckasviéams  CBOWCTBA) DJIEMEHTOB-HEMETaUIOB OT UX
cepsl, hocdopa, TpeBecHOTO YT MOJIOKEHUSI B TIEPUOJMYECKOM CHCTEME XHMHUYECKHX DIEMEHTOB
M. 1. Menneneesa.
Ycemanasnueamp TPUYUHHO-CIICCTBEHHBIC CBSI3U MEXKIY CTPOCHUEM
aToMa, XWMHYECKOW CBSA3BI0, THUIIOM KPUCTAIUIMYECKOW PEIETKH
HEMeTallla U €ro COeNWHEHWH W (U3NIECKUMH CBONCTBAMH IaHHOTO
HEMeTaJlla U €ro COeIMHEHUH.
/Jloxa3b16ambOTHOCUTEIBHOCTh MOHITHH «METaJII» U «HEMETaJD»

17 OO6mrast l"amorens!: ¢pu3nyeckre n XUMUYIECKHAE CBOMCTBA. | alloTeHsl, cTpoeHue | Xapaxmepuzosams CTpocHHE, (H3MUYECKHe W XHUMHYECKHE CBOWCTBA,
XapaKTePUCTHKA UX aroMOB MW MoJIeKyl. Dm3udeckne W XHUMHYECKHE CBOWCTBA | MOJMydYeHHE W MPUMEHECHHE TAJIOTCHOB B IDIaHE OOIIEro, 0COOCHHOTO U
anemeHToB VIIA- | ramoreHoB. 3aKOHOMEPHOCTH W3MEHEHHUS CBOMCTB TallOTEHOB B | €IMHUYHOTO.

TPYIIIB — 3aBUCUMOCTH OT UX IIOJIOKEHUS B TMEPUOJUYECKOM cucTeMe. | Yemanasenueams TPUYUHHO-CICACTBEHHBIE CBS3M MEXKIY CTPOCHHEM
TaJIOTEHOB Haxox/JieHue rajloreHoB B MPUPOJIE M UX NosiydyeHue. buosorndeckoe | atoMa, XMMHUYECKOM CBS3bIO, THUIIOM KPUCTAUIMYECKOM PEHIETKH Y
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3HAYCHUE ¥ MPUMEHCHHUE raJIOrCHOB.
JdemoncTpamun. OOpa3mpl TalOreHOB — MPOCTHIX — BEIIECTB.
B3auMojielicTBie TaJlOTEHOB C MeTaUlaMH. BBITECHEHHE XJIOPOM
OpoMa miH #io/1a 3 PacTBOPOB MX COJIEH

TaJIOTCHOB U (1)I/I3I/I‘ICCKI/IMI/I 1 XUMHYECKUMH CBONCTBAMU dTHX BCIICCTB

18 Coeaunenus CoenvHEeHMs TaJIOTEHOB: XJIOPOBOIOPO/I, XJIOPOBOAOPOAHAS KUCIOTA U | Xapakmepuzo6ams C HCHOJIB30BAHHEM PYCCKOro (pPOAHOTO) s3blKa HU
raJIoTeHOB ee CoJlu. SI3bIKA XMMHUH COCTaB, (PU3NUECKUE U XUMHUYECKHE CBOICTBA, TOMyUeHHE
JemMoHcTpanus. Komieknust MprpoHBIX COSTMHEHHH XIT0pa. Y IpUMEHEeHHEe COSTMHEHNH TaJOTeHOB.
JlaGopaTopHblii oNbIT. KauecmeeHnbvle peakyuu Ha UOHbl 8 pacmeope | Hasvieams COCOMHEHHS TaJOT€HOB MO0 QOpPMyle W COCmasisime
29.Pacno3HaBaHue rajgoreHu /1-uOHOB (hopMyJIBI 110 X HA3BAHHMIO.
Yemanaenueams TpUYMHHO-CIECTBEHHBIE CBSI3U MEXIY XHMHYECKOM
CBSI3BI0 U THIIOM KPHCTANTMYECKOW PEIIETKH B COSANHEHHSIX TaJIOTEHOB
1 QU3NIECKUMH U XUMUYECKUMHU CBOHCTBAMHU ITHX BEIECTB.
Ilposodums, nab0dame U onucvl6ams XUMHUYECKUH SKCIEPHUMEHT T10
pacro3HaBaHUIO TaJIOTEHHUII-MOHOB C COOJIIOJCGHUEM TIPAaBWII TEXHHUKH
0e301acHOCTH.
Buvinoanames  pacu€Tel 1O XHMHUYECKUM (OpMylaM U ypaBHEHUSIM
peakiuii, MPOTEKAIIINX C YIaCTHEM COSTMHEHHI TaJIOTEHOB
19 Ipaxmuueckas ConsiHast KHCIOTa KaK CHJIBHBIA DIEKTPONUT. TWnW4Hble peaknuu | Yuems  oOpamatbcss ¢ J1aboparopHeIM  00OpyIOBaHMEM U
paboma 2. KHCJIOT, XapaKTepHbIE Ui COJITHOH KHCJIOTHI: B3aMMOJEHCTBHE C | HarpeBaTeJIbHBIMH NMPHOOpaMH B COOTBETCTBHH C NPABHIIAMH TEXHHUKH
Kauecmesennvie MeTaJulaMH, OCHOBHBIMU M aM(OTEPHBIMH OKCHJIAMH, OCHOBaHHMSIMU M | 6€30MacHOCTH.
peaxyuu Ha uousl | aM(POTEPHBIMHA THUAPOKCHIAMH, coisimMu. KadecTBeHHass peakuusi Ha | Habrarwooams CBOWCTBA SIEKTPOIUTOB M MIPOUCXOISININX C HUIMH SIBJICHHU.
8 pacmeope XJIOPU-NOH Habniwoams w onucvieams peakiul € ydaCTHEM DJJIEKTPOJHUTOB C
CsaoiicTBa MIOMOIIIBIO PYCCKOTO (POJHOTI0) S3bIKA U A3bIKa XUMUHU.
COJISTHOM KHCJIOTBI Dopmynuposampb BEIBOABI 110 pe3yJabTaTaM MPOBEAEHHOIO SKCIEPUMEHTa
20 Oo6mrast Obmas xapakrepuctuka sneMeHToB VIA-rpymmer Cepa: ¢pusndeckue u | Jasams 0OIIyI0 XapaKTEpPUCTUKyaTOMaMm, IPOCTHIM BeEHIECTBAM U
XapaKTEepUCTHKa | XHUMHUYECKHE CBOMCTBA. COCIMHEHNSAM XaJbKOTEHOB B 3aBUCHMOCTH OT WX TIOJOXKEHHUS B
anemeHTOB VIA- | JlemoncTpanun. B3aumozeiictsue ceprl ¢ MeTauiamu. ['opeHue cepbl | MEepUOIUIECKON CUCTEME.
TPYIIB — B KHUCJIOPOZE Xapaxmepuzoéamsp CTpoeHHE, aJUIOTPONHIO, PU3HYECKHE U XUMUYECKHE
XaJIbKOTEHOB. CBOICTBA, MMOJTy4YeHUE U TPUMEHEHHE CEpPHI.
Cepa Ycemanaenueams TIPUUNHHO-CIENCTBEHHBIE CBSA3M MEXIY CTPOCHHEM

aToOMa, XUMUYECKOH CBSI3bI0, THIIOM KPUCTAJIIMYECKOH PEIIETKU CEpBI U
e€ QU3NYECKUMHU U XUMHUUECKUMH CBOHCTBAMHU.

Buvinoanames pacu€tel 1O XHMUYECKAM (OpMylaM U ypaBHEHUSIM
peakiuii, MPOTeKaIOIINX C YYaCTHEM CEpBHI.

IIposooums, nabmodame U onucvleams XUMHUYECKHUH SKCIEPUMEHT II0
TOPEHHIO Cepbl Ha BO3AYyXE M B KHUCIOPOJE C COOIIOJEHHEM IIPABUI
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TEXHUKHA 0€30IIaCHOCTHA

21 CepoBopmopon u CoenuHEHMsI Cephl: CEPOBOAOPO/, CYIbHHIBL. Xapaxmepuzoeamsb C WCIONB30BAaHUEM PYCCKOTO (POIHOIO) s3bIKA M
Cynb(UABI Hdemoncrpanun. Komnekuuss cynb@uaHelx pyn. KadecTBeHHas | si3pIKa XMMHHU COCTaB, PU3MYECKHE M XUMHUECKUE CBOWCTBA, MOTy4YEeHHUE
peaxius HacyIbGUA-NOH Y IpUMEHEeHHEe COSTMHEHNH Cephl B CTETICHN OKUCIICHHS —2.
Has3zvieams coenuHEHNs cepbl B CTEIIEHU OKHCIEHHS —2 1o (opMmyse u
cocmaensams GOPMYIIBI IO UX HA3BAHHIO.
Cocmasnams  MONEKYJSIPHBIE M HOHHBIE  ypPaBHEHMsI  PEAKIUM,
XapaKTepU3yIOINe XUMUYECKHUE CBONCTBA COEANHEHUH CEpPhl B CTETICHU
OKHCIIEHUS —2.
Onucweigams MpoLEeCChl OKHUCJICHUSI-BOCCTAHOBJICHUS,
ONpedeNsimbOKUCINTENb, W BOCCTAHOBUTENb W COCHMABIAMb
SNIEKTPOHHBIA OanaHC B peakusX € Y4YacTHEM Cepbl B CTENEHH
OKHUCJICHHS —2.
Yemanasnueams npUUMHHO-CIENCTBEHHBIE CBA3M MEXIY XUMHUYECKOU
CBA3BI0 M THUIIOM KPUCTAJUIMYECKON PEHIETKH B COCOUHEHUSX CEpbl U
(U3NUECKUMH U XUMHUUYECKUMH CBOHCTBAMH 3THX COSTUHEHUI
22 Kucnopoansie Oxcun cepwi(IV), cepHucras kucnora, cynb¢utbl. KauyecTBeHHas | 3anucwviéams (GOPMYyNbl OKCHUAOB CEPBI, HA3bI6AMbL WX, ONUCLIBAMb
COEMHEHHS Cephl | peakius Ha CyIb(pHUT-HOH. CBOIICTBAa HA OCHOBE 3HAHUM O KUCJIOTHBIX OKCHUJAX.
Oxcun cepwi(VI), cepnas kxuciora, cymbdarel. Kpucramtorunparel. | Xapaxmepuzoeams ¢ WCIOIB30BAHUEM PYCCKOTO (POIHOTO) S3BIKA U
KauecTBeHnHnas peakuus Ha Cynb(ar-1oH. S3bIKa XMMHUH COCTaB, (pU3nvecKkne W XMMHUYECKHE CBOWCTBA CEPHOU
Jdemoncrpanun. OOeclBEUMBAHME OKpPAIICHHBIX TKaHEH M IBETOB | KMCIOTHI KaK 3JIEKTPOJIUTA.
CEPHHUCTHIM Ta30M. Cocmasnams  MONEKYJSIPHBIE ¥ WOHHBIE ypaBHEHHS  PEaKIIHiA,
B3aumonelicTBHe KOHLUEHTPUPOBAHHOW CEPHOM KHCIOTBI C MEIbI0. | XapaKTEPU3YIOIIMX XMMUYECKUE CBOMCTBA CEPHOM KUCIIOTHI.
OOyrimBaHNe OPraHWYECKUX BEIIECTB KOHIIEHTPHUPOBAHHOHN CepHOU | PacnosnasamsCynbhaT-noHbI.
KHUCJIOTOH. Xapaxmepuzosame C WCIOIB30BAaHUEM PYCCKOTO (POIHOTO) sI3bIKA M
JlaGopatopubiii onbIT. 30. KauecTBeHHBIE peaknu Ha CyIb(aT-UOHBI | SI3bIKA XWMHH CBONCTBAa KOHIIEHTPUPOBAHHOW CEPHOHW KHCIIOTBI Kak
OKHCITUTES.
Cocmagnams ypaBHEHUS] OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pPEaKLUil
METOJIOM 3JIEKTPOHHOTO OaJiaHca.
Buvinoanams pacu€Tel 1O XHMHUYECKUM (GOpMyJaM W ypaBHEHHSIM
peakuuii, MpOTEKAIOIINX C YYaCTHEM CEPHOM KHCIOTHI.
Habarooams u onucvléams XMMAYECKUH SKCIEPUMEHT
23 Ilpaxmuueckas Pemienne sxcnepuMeHTaNbHBIX 3a/1a4 N0 TeMe «HemeTamiby. Ymemv  oOpamatecst ¢ maboparopHBIM  000pyZOBaHHUEM U
paboma 3. CepHast KHCIOTa KakK CHJIBHBIA OBIIEKTPOJHMT. THUNHMYHBIE peaklMy | HarpeBaTeNbHBIMH NMPHOOPaMU B COOTBETCTBUM C NPaBHJIAMU TEXHHKH
Pemenne KHCJIOT, XapakTEepHble Juig  pa30aBiIeHHOM CEpHOHW  KHCIOTHI: | 6€30MacHOCTH.
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SKCHEepUMEHTAIIbH
BIX 33734 [0 TEME
«Hemetamnmbn.
CaolicTBa cepHOU
KHCJIOTHI

B3aUMOJICHCTBHE C METaJUIaMH, OCHOBHBIMH W  aM(pOTCPHBIMH
OKCH/IaMH, OCHOBAaHUSIMH W aM(OTEPHBIMU THIPOKCHIAMH, COJISIMH.
KauecTBeHnHast peakuus Ha Cynb(ar-HoH

Habmooams cBOUCTBA 3IEKTPOIUTOB M MTPOUCXOSIINX C HUMH SIBJICHHUU.
Habniooams W onucvleams peakiud € ydaCTHEM DJICKTPOJIHMTOB C
MTOMOIIIBI0 €CTECTBEHHOTO (PYCCKOrO WIJIM POIHOTO) SI3bIKA M SI3BIKA
XAMUH.

Dopmynuposamb BBIBOABI IO PE3YIbTaTaM MPOBEIEHHOTO IKCIICPUMEHTA

24

OOmas
XapaKTepUCTHKA
XUMHUYECKHUX
31eMeHTOB VA-
rpynmsl. A30T

OOmiast xapakTeprcTHKa IeMEeHTOB VA-rpynnbl. A30T: Gu3nveckue u
XMMUYECKHE CBOICTBA.

JdemoncTpamun. Inarpamma «CoctaB Bo3myxa». BumeodparMeHTH u
crnaiinel «IItuapu 6azapb»

Jlasams 0OUIYI0 XapaKTepUCTHKyaTOMaM, IIPOCTHIM BelllecTBaM U
COCMHEHUSM DJIEMEHTOB VA-TPYMITBI B 3aBUCHMOCTH OT WX TOJIOKEHUS
B IIEPUOJIUYECKON CUCTEME.

Xapaxkmepuzosams C HUCHOIB30BAHUEM PYCCKOro (POJHOTO) S3bIKA U
SI3pIKa  XUMHUHM CTpOCHHE, (U3MUecKne H XUMHUYECKHE CBOMCTBA,
MoNTydeHre ¥ IPUMEHEeHHE a30Ta.

Has3zvieams coepunenus a3ota mo Gopmyie u cocmagnams HOPMYIBI IO
HX Ha3BaHUIO.

Yemanasnueams TPUUUHHO-CIIEACTBEHHBIE CBSI3U MEXIY CTPOCHUEM
aToMa U MOJICKYJIBI, BUJIOM XUMHUYECKOM CBSI3H, THIIOM KPHUCTAJUTHUECKON
peIéTKY a30Ta U ero GU3NICCKUMHU U XUMUYSCKUMHU CBOHCTBAMHU.
Buinonuames pacu€Tbl 10 XUMHUYECKHM (GOpPMYJIaM H  YPaBHEHUSM
peaxiuii, MPOTeKAOIINX C YIACTHEM a30Ta

25

Ammuaxk. Conun
aMMOHUS

AMMUaK, CTPOCHHE MOJICKYJIBI U (PU3HUUECKHE CBOWCTBA. AMMHUAYHAS
BOZIA, HAIIATBIPHBIM CIUPT, THApAT aMMUaka. /J[OHOpHO-aKLEeNTOPHbIN
MEXaHU3M o0Opa3oBaHus CBA3U B KaTUOHE aMMOHHSL.
BoccTraHnoBUTENIBHBIE CBOMCTBA aMMUAKA.

Conu aMMoOHUS U UX IpuMeHeHne. KadecTBeHHas! peakius Ha KaTUOH
aMMOHHSL.

JdemoncTpamuun. [lomydenue, coOupanue u paclio3HaBaHUE aMMHaKa.
PaznoxxeHnue nuxpomara aMMOHHUS.

JlaOoparopublii onbIT. 31. KauecTBeHHass peakuus Ha KaTHOH
aMMOHHUS

Xapaxkmepuzosams C HUCHOIB30BAHUEM PYCCKOTO (POIHOTO) S3BIKA U
SI3pIKA XMMHU COCTaB, CTPOCHHUE MOJICKYJIbI, (PU3UUECKHE U XUMUYCCKHUEC
CBOIICTBA, MOIYYECHUE U IPUMEHEHUE aMMHAaKa.

Has3zvieams comn amMmoHMs 10 opMyTIaM U cocmasisims GOPMYIIBI TI0 UX
Ha3BaHUSIM.

3anucvieams  MOJNEKYIApHbIE W  HOHHBIC ypaBHEHUA  pEaKIIHil,
XapaKTEepU3YIOIINX XUMUUECKHE CBOMCTBA aMMUAaKa U COJIe aMMOHHS.
Cocmasnams ypaBHEHUS! OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIUN C
y4acTHEeM aMMHaKa C MTOMOIIBI0 METOIa AIEKTPOHHOTO OajlaHca.
Yemanasnueams  NPUUYMHHO-CIENCTBEHHBIE CBS3M  MEXIY  BUIOM
XUMHUYECKOW CBSA3M, TUIIOM KPUCTALIMYECKOW PEIIETKM B aMMHUAKe M
COMSIX aMMOHMSI M (U3MYCCKUMH W XMMHUYECKUMHU CBOMCTBAMHU JSTHX
BEIIIECTB.

Ilpogooums, Habmodams U ONUCHIBAMb XUMUYECKHHA SKCIEPUMEHT II0
pacrloO3HAaBaHUI0 HOHOB aMMOHHS C COOJIIOJICHHE TMPaBHII TEXHUKH
0€30I1aCHOCTH.

Buinonname pacu€rel 1o XUMHUYECKHM (GOpPMYJIaM H  YPaBHEHHUSIM
peaKIyid, MPOTEKAIIIMNX C YYaCTUEM aMMHaKa
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26

Ipaxmuueckas
paboma

4 Ilonyuenue
aMMHaKa 1
U3yYEHHUE ero
CBOICTB

[lomyuenmne, cobupanne u pacro3HaBaHWE aMMHaka. V3ydeHue
pacTBOpUMOCTH aMMHaka B BOAE, U XapaKTEPUCTHKA OCHOBHBIX
CBOWCTB ruapaTa amMmuaka. KadecTBeHHas peakinus Ha KaTHOH
aMMOHHUS

Honyuame, cobupame W pacnoznasams ammuaxk. Obpawamvces ¢
J1a00PaTOPHBIM 000OpPY/IOBAHUEM U HAarpeBaTeIbHBIMM TpUOOpaMu B
COOTBETCTBUH C MPABUIIAMH TEXHHKH O€30MACHOCTH.

Habmodames W onuceiéams XUMHYECKHH 3KCIEPUMEHT C TMOMOIIBIO
PYCCKOTO (pOIHOTO) sI3BIKA U SI3bIKA XUMUHU.

Dopmyauposams BBHIBOABI MO Pe3yJbTaTaM MPOBEAEHHOTO SKCIIEPUMEHTA.
Compyonuuams B TIporiecce y4eOHOTO B3aMMOJASHCTBHS TpU paboTe B
rpymnmax

27

28

Kucnopozansie
COEIMHEHNS
asora

Oxcuibl a30Ta: HecoJIeoOPa3yIoIIe U KUCIOTHEIE.

A3oTHCTasi KHUCIIOTa U HUTPUTHL. A30THas KUCIOTa, €€ MOTy4YeHUuEe U
cBoicTBa. Hutparsl.

Jdemoncrpanuu. BzauMozeiicTBUe KOHIIEHTPUPOBAHHOM a30THOM
KHUCIIOTBl ¢ Menplo. ['opeHue uépHoro mopoxa. Paznoxenue HUTpara
KaJlis U TOPEHHUE JPEBECHOTO YroJIbKa B HEM.

JlaGopaTopHblii onbIT. 32. XUMHUYECKHAE CBOHCTBA a30THOW KUCIIOTHI
Kak 3JIEKTPOJIUTA

Xapaxkmepuzosams C HUCHOIB30BAHUEM PYCCKOro (POJHOTO) S3bIKA U
SI3pIKa XUMUU COCTaB, (PU3MYECKUE U XUMUYECKUE CBOWMCTBA, MOMyYCHUE
¥ TIPUMEHEHHUE OKCHIOB a30Ta.

Cocmagnams  MONEKYISIPHBIE W HOHHBIE YpaBHEHHUS  PEAKITHH,
XapaKTePUBYIOLIUX XUMUYECKHE CBOMICTBA OKCHUIOB a30Ta.
Yemanaenueams  TPUMUHHO-CIENCTBEHHBIE CBS3M  MEXAY  BUJIOM
XUMHUUYECKOU CBSI3U, TUIIOM KPUCTAINIMYECKON PEMIETKA B OKCHUJIaX a30Ta
1 UX QU3NYCCKUMHU U XMMUYCCKUMHU CBOHCTBAMHU.

Xapaxmepuzosams C WCIOIB30BAaHUEM PYCCKOTO (POIHOTO) sI3bIKA M
SI3pIKa XMMHW COCTaB, (U3NYECKHEe W XUMHUYECKHE CBOMCTBAa a30THOM
KHCIIOTHI KaK 3JICKTPOIUTa U €€ MPUMEHEHHE.

3anucvieams  MOJNEKYJIApHbIE W  HOHHBIC ypPaBHEHUA  pEaKIIHi,
XapaKTepU3YIONINe XHMHYSCKHE CBOWCTBA a30THOW KHCIOTHI Kak
AIEKTPOJIHTA.

Ilposooums, Habmodamv U onucvLl8ams XUMHYECKUH DKCIICPUMEHT,
XapaKTepU3YIOLIUI CBONCTBA Aa30THOM KHCJIOTHI KaK JIIEKTPONIUTA, C
cOOJroIeHNEM TTPABIIT TEXHUKH O€30ITaCHOCTH.
Xapaxmepu3z06amvpa30THYIO KHCIOTY KaK OKACIUTEIb.

Cocmasnsims ypaBHEHHSI OKHCIUTEIHLHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA,
XapaKTepU3YIOMINX XVUMHYECKHE CBOMCTBA a30THOW KHCIIOTHI Kak
OKHCIIUTEISA, C IIOMOIIBIO METO/Ia ANEKTPOHHOTO OallaHca.

Ilposooums, nabmodamv W oOnuUCLIGAMb XUMHYECKUN DKCIICPUMECHT,
XapaKTepU3YIOMUNA CBOWCTBA a30THOMW KHCIOTHI KaK OKHCIHUTENS, C
COOIIOZICHNEM TIPABWII TEXHUKH 0€30MaCHOCTH

29

®doctop u ero
COCIMHEHUS

docdop, crpoenne aroma u ayutorponus. Dochumasr. Dochun. Oxcun
docdopa(V) u pochopuas kuciora. Docdarsl.

JdemoncTpamun. OOpa3nbl NOpHUPOTHBIX coenuHeHud  (docdopa.
I'openne docdopa Ha Bo3ayxe W B Kuciopone. Ilomydenue Oemoro

Xapakmepuzosams C HUCHOIB30BAHUEM PYCCKOTO (POJHOTO) SI3BIKA U
A3bIKAa XUMHU CTPOCHHUEC, aJIJIOTPOIIUIO, (l)I/I3I/I‘ICCKI/IC U XHUMHYCCKUEC
CBOIICTBA, MMONTydeHne 1 mpuMeHeHne docdopa.

CaMOCTOSTENTHO  onticbléams  CBOMCTBA okcuma Qocdopa(V) kak
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tdhocdopa u ucrEITAaHNE €TO CBOHCTB.
JlaGoparopHblii onbIT. 33. KauecTBeHHast peakiyst Ha Gocdar-uoH

KHCJIOTHOTO OKCHJIa U CBOWCTBA (OCHOPHON KUCIIOTHI.
Unniocmpuposams  cBoiictBa  okcuga (ochopa(V) u  dochopHoit
KHCIIOTHI YPAaBHEHHSIMH COOTBETCTBYIOIIUX PEAKIIH.

IIposooums, HabnoOames M ONUCHIEAMb XUMHUUYCCKHN SKCIEPHMEHT C
COOJTIOJICHUEM MPABUII TEXHUKU 0E30MIaCHOCTH.
Pacnosnasamovdocdar-nons

30

Oo0mas
XapaKTepUCTHKA
aneMeHToB [VA-
IpyIsl. YIIepon

OOmas xapakrepuctuka »dineMeHToB [VA-rpymmel: ocoOeHHOCTH
CTPOEHHSI aTOMOB, ITPOCTHIX BEIIECTB U COCTUHEHUN B 3aBHCHUMOCTH OT
MOJIOKEHUSL D3JIEMEHTOB B IEPUOJUYECKON CHCTEME. Ymepog.
KpyroBopor yrmepoma B mpupone. AJUIOTPONHBIE MOAWU(HUKALNU:
anMa3s, TpapuT. AMOPQHBIA YIIEPOA: caka, IPEBECHBIM yTOIb.
AncopOrusi.  XUMHYECKHE CBOMCTBa yriiepoma. KOKCOXMMHYECKOoe
MIPOM3BOACTBO U ero npoaykuus. Kapouapr.

JdemoncTpamuu. Komnekmus «OOpasisl MPHPOJHBIX  COCTUHEHUN
YIIIEPOJIAY. IToptper  H. . 3eMHCKOTO. [Tornomenue
AKTUBUPOBAaHHBIM YTJIEM pAacTBOPEHHBIX BEUIECTB WJIM Ta30B.
YcrpolicTBO mpoTHUBOrasa

Jasams 0OIIyI0 XapaKTEPHCTHKY aTOMaM, IPOCTBHIM BEIIECTBaM M
COEIMHEHHSM 3J1eMeHTOB [V A-TrpyImnbsl B 3aBUCHMOCTH OT MX ITOJOKESHUS
B [IEPUOINYECKON CUCTEME.

Xapaxmepuzoéamv ¢ WCHONB30BaHUEM PYCCKOTO (POAHOTO) s3bIKA WU
A3bIKa XHMHH CTPOCHHE, aJUIOTPONHIO, (U3MUYECKHE W XHMHYECKHE
CBOMCTBA, MMOJYYCHUE U IPUMEHEHHE aMOp(HOTO yIiiepoa.

Cpasnusams CTpOSHHE U CBOWCTBA anMasa v rpadura.
Onucei8ambOKUCIUTEIbEHO-BOCCTAHOBUTEIBHBIE CBOMCTBA YIJIEpO/a.
Ilposooums, Habmodams W onucbléams XAMUYECKUIH JKCIIEPHUMEHT C
COOJTIOZICHNEM TTPABIIT TEXHUKH O€30I1aCHOCTH
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Kucnoponnsie
COEINMHEHNS
yraepoaa

Oxcun yraepoma(ll): cTtpoeHHe MONEKyINBI, MONyYeHHE W CBOWCTBA.
Oxcun yrnepoma(IV): cTpoeHre MoOJeKynbl, TMOTy4eHHE U CBONCTBA.
VYronpHass kucnora. ConmM  YrodbHOH KHUCIOTBHI: KapOOHAThl H
ruapokapOoHatsl. TexHU4ecKas 1 MUILEBast Coaa.

Jladopatopublii onbIT. 34. IlomyueHwe W CBOWCTBA YTONBHOU
KHCJIOTHI

Xapaxmepuzosame C WCIOIB30BAaHUEM PYCCKOTO (POIHOTO) sI3bIKA M
sI3pIKa XUMUHU COCTaB, (PU3UYECKUE U XUMUYCCKUE CBOMCTBA, MOIYyUCHHUE
Y IPUMEHCHHUE OKCHUJIOB YIJIEPO/Ia.

Yemanaenueams  TPUMUHHO-CIENCTBEHHBIE CBS3M  MEXAY  BUIOM
XUMUYCCKOW CBSI3M M THIIOM KPHUCTAJUTMUECKOM pEMETKA BOKCHIAX
yoepoaa U Ux (QU3MYSCKUMU M XMMHYCCKUMHU CBOMCTBAMHU, a TaKkKe
MIPUMEHEHUEM.

Cobmodams TpaBWiia TEXHUKH O€30MMaCHOCTH TIPH HCIIOIH30BAHHH
IIEYHOTO OTOIIJICHUS.

Oxa3zvleams TIEPBYIO TTOMOIIb TTPU OTPABJIICHUHN YTAPHBIM Ta30M.
Xapaxmepuzosams C WCIOIB30BAHUEM PYCCKOTO (POIHOTO) sI3bIKA M
sI3bIKa XUMHUHU COCTaB, (PU3NYCCKUE U XUMUYECKHUE CBOKMCTBA, MOJYyUCHHUE
W TpUMEHEHWE YTOJILHOW KHCIOTHI M e€ conell (kapOoHAaTOB U
TUIPOKapOOHATOB).

Hnnrocmpuposams 3aBUCUMOCTh CBOMCTB COJIEW YTOJBHON KUCIOTBHI OT
HX COCTaBa.

Ilposooums, Habmodamv W ONUCHI6AMb XUMUYECKHHA 3KCIEPUMEHT C
coOJTIoIeHEM TIPABIIT TEXHUKH 0€30ITaCHOCTH.

Pacnosnasamn xapboHAT-HOH.
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Buvinonnams pacd€Thl MO XUMHUYECKMM (QOpMyllaM ¥ ypaBHEHHIM
peaxiuii, MPOTEKAIOIIMX C YYaCTHEM COeIMHEHHUH yriieposa

32 Ilpaxmuueckasn [lomyuenune, coOupaHne W pacno3HABaHWE YIIEKUCIOro raza. | [lonyuams, cobupams v pacno3nagams YTIEKUCIbIA ra3. Obpawamscs ¢
paboma Wzyyenne  pacTBOPUMOCTH  YIVIEKHCIOrO ra3a B BoAe, M | JJADOpaTopHBIM OOOpYIOBaHMEM U HarpeBaTeIbHBIMH NpUOOpamMH B
5.Ilonyuenue XapaKTepPUCTHKAa  KHUCJIOTHBIX  CBOWCTB  YrONBHOW  KHCJOTBHI. | COOTBETCTBHH C TPaBHJIAMH TEXHUKH O€30ITaCHOCTH.
yriekucioro rasa | JlaGoparopusie onbiThbl. 35KauecTBeHHast peakuus Ha kapOoHar-u | Habmooamv WM onucvbléams XUMWUYECKHH SKCIEPHUMEHT C TOMOIIBIO
U M3Y4YEHHE €ro | ruApOoKapOOHaT-HOHbI PYCCKOTro (POIHOTO) SI3bIKA U SI3bIKA XUMHH.

CBOWCTB Dopmynuposams BEIBOABI 110 pe3yabTaTaM MIPOBENEHHOTO SKCIIEPUMEHTA.
Compyouuuams B Tporiecce yuyeOHOTO B3aMMOJICHCTBUS mpu paboTe B
rpymnmnax

33 YmmeBonoponsl Opranudeckast XUMHsA. YIIEBOIOPOAbl. MeTaH, 3TaH W NpoNaH Kak | Xapaxkmepu3oeams OCOOEHHOCTH COCTaBa U CBOWCTB OPraHUYECKUX

MIpeJIeNIbHbIE (HACBIEHHBIE) YITIEBOAOPOAbl. DTHIEH W aleTWIeH KaK | COeIUHEHUN.

HempenenbHble  (HEeHachlleHHbIe) — yrieBopopoabl. CTpykrypHble | Paziuuams npeneibHble U HENpeAenbHbIC YTIEBOIOPOIBL.

(hopMysBI OpraHmuecKkux BemiecTB. ['operne yrneBogoponoB. Peaknym | Hazvisams u sanucviéams HopMymbl (MONEKYISIPHBIE U CTPYKTYPHBIE)

JIETUAPUPOBAHUS MPENETBHBIX YTIIEBOIOPOIOB. BAXHEWIITNX MPEACTaBUTENEH YTIIEBOJOPOIOB.

Jdemoncrpanuu. Mopenn MONEKyln MeTaHa, »3TaHa, STWieHa U | Habmoodams 3a XOOOM XMMHYECKOTO SKCIIEPHMEHTA, OMUCHIBATh €ro U

areTwiieHa. B3anmoneiicTBue 3TuneHa ¢ OpoMHON BOIOW M PacTBOPOM | JeNaTh BBIBOIBI HA OCHOBE HAOJIIOACHUH.

MepMaHTaHaTa Kajus Qukcuposams  pe3ynbTaThl 3KCIEPUMEHTa C TOMOIIBIO PYCCKOTO
(pooHOTO) A3BIKA, a TaKKe C TOMOINBI0 XUMHYECKHX (QOpMYynT H
ypaBHEHUI

34 Kucnopoacopepka- | CoupTbl. OTHIOBBIM CHUPT, €ro MOJydYeHHE, MpHUMEHEHue u | Xapakmepuzoeamv CIUPTHL KaK KHCIOPOACOAEPIKAIUE OPraHWYEeCKHe
mue ¢usnonornyeckoe  aeicTBhe. TpéXaTOMHBI  COUPT  TJIMUEPUH. | COCTUHEHUS.

Oprann4ccKuc VYKCycHast KHCIIOTa KaK MpeJCcTaBUTEh KApOOHOBBIX KUCIIOT. Knaccugpuyuposeams crnmpThl MO0 YUCITY THIPOKCHIBHBIX TIPYII B HX

COCAMHCHUA JdemoncTpamun. OOmMMe XUMUYECKHE CBOMCTBA KUCIIOT Ha MPUMEpPE | MOJIEKYIax.

YKCYCHOM KHCIOTbl. KadecTBeHHass peakiuss Ha MHOTOATOMHBIE | Hazvigams TPEINCTaBUTENEH OJHO- M TPEXATOMHBIX CIHPTOB U
CIHUPTHI 3aMiChIBaTh UX (OPMYIIBL.
Xapaxmepuzoeamv KapOOHOBBIE KHCIIOTHl KaK KHCIOPOJCOAEpKAaIIe
OpPraHWYEeCKHE COeTUHEHMSL.
35 Kpemnuii u ero Kpewmumii, crpoenne ero atoma u HaxoxzaeHue B npupope. CBoiicTBa | Xapaxmepuzosames C HCIONB30BAaHHEM PYCCKOTO (POIHOTO) S3bIKA H

COCOMHCHUA

kpemuusi. Cwmmuuasl u cwiad. Okcun kpemHusA(IV). Kpemnuesas
KHCJIOTa U € COJIH.

JdemoncTrpanmuu. Komnexmusi «OOpasisl MPUPOIHBIX COSTUHEHUN
KpemHus». Konmekius crekia, KepaMHUKH, IEMEHTa U U3AEIUH U3 HUX.
JlaGoparTopHble onbIThl. 36.IIpomyckaHue yIJeKUCIOro rasa 4depes
pacTBOp CHIIMKATa HATPHS

S3bIKA XUMHHA CTPOCHHE aTOMOB M KpHUCTauloB, (U3MYECKUE WU
XUMHUYECKHE CBOWCTBA, NTOJyUYE€HUE U IPUMEHEHNE KPEMHUSL.
Yemanasnueams TPUUMHHO-CIIEACTBEHHBIE CBSI3U MEXIY CTPOCHUEM
aToMa, BUJIOM XHMHYECKOM CBSI3U, TUIIOM KPUCTAJUIMYECKOM pEIETKH
KPEMHUS U er0 (PU3NIECKUMH U XUMHUUECKUMH CBOHCTBAMHU.

Buvinoanams  pacu€rel 1o XuMUUecKuM (GOpMyJaM U ypaBHEHHSIM
pEaKUU, MPOTEKAIIIMNX C YIACTUEM KPEMHHUS U €r0 COEAMHEHHUN.
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Xapaxmepuzosams ¢ HCIONB30BAHUEM PYCCKOro (POMAHOTO) S3bIKa U
SI3bIKA XMMHUH COCTaB, (PM3NYECKUE U XUMHUYECKHE CBOICTBA, MOMyUeHHE
Y IpUMEHEeHHEe COSTMHEHNH KPEeMHUSI.

Cpasnusames THOKCHUIBI YTIEPOAa U KPEMHHUSI.

Onucvieams BaxHEWIINE THUITBI MPUPOAHBIX COCJUHEHUH KPEeMHMS Kak
OCHOBHOTO 3JIEMEHTa JTUTOC]Eephl.

36 CunukarHas [IpomszBopctBo  crexkma w  nemeHTa.llponykums — cunukatHO# | Xapaxmepuszosams CUIUKATHYIO TPOMBIIIEHHOCTh M €€ OCHOBHYIO
IPOMBIIUIEHHOCTh | IPOMBIIUIEHHOCTH:ONTHYECKOE BOJIOKHO, Kepamuka, dapdop, dasHc. | mpoaykuutio.
OnTHyeckoe BOJIOKHO. Yemanasaueame ananoruu Mexy pasiMyHbIMUA OTPACISIMU CHIIMKaTHON
JeMoHcTpanuu. Komnekuus MPOAYKIIUU CWJIMKATHOHN | MPOMBIIUICHHOCTH
MIPOMBITIIEHHOCTH. BumeodparMeHTsl W cinaiasl  «IIpom3BoacTBO
CTEKJIa ¥ IIEMEHTa
37 [Monyuenue Hemertanmnsl B npupone. OpakioHHAs MEPEroHKa >XKUAKOro Bo3ayxa | Onucbligamsb HaXOXKIECHUE HEMETAIOB B IPUPOJIE.
HEMETAJUIOB KaK Ccroco0 TONy4eHus KHcIopona, a3ota W aproHa. [lomyuenme | Xapaxmepuszosames  (pakIMOHHYIO TIEPETOHKY JKHUIKOTO BO3IyXa Kak
dhocdopa, kpeMHHS, XJIOpa, HOAA. IICKTPOITH3 PACTBOPOB. COBOKYITHOCTh (DM3MYECKUX IPOIICCCOB.
JemoncTpanmnu. Komnekuus «IIpuponasie coenuHeHnS HEMETAUIOBY. | Apeymenmuposams OTHECEHHE IPOILECCOB TONYYEHHS aAKTUBHBIX
Buneodparmentsl u cnaiinbel «DpaknMOHHAs TEPEroHKa JKUAKOTO | HEMETAIUIOB K OKUCIIUTEIEHO-BOCCTAHOBUTEIBHBIM MIPOIECCaM
Bo3ayxa». Bumeodparmentst u cnaiinel «llomydeHne Bopopona,
KHCJIOPOJIa U TAJIOTEHOB JIEKTPOJIMTHYECKIM CIIOCOOOMY
38 ITonyuenue ITonydyenue cepHOW KHCIOTBL: CBIPbE, XMMM3M, TEXHOJOrHYecKas | Xapaxmepuzoeamv XUMU3M, CBIPBE, allllapaTypy U HAy4YHbIE IPUHIIMIIBI
BaXHEUTIIIX CXeMa, METOJI KHIIAIIETO CIIOS, TPUHIIUITBI TEIUIO0OOMEHA, IIPOTUBOTOKA | TTPOU3BOJICTBA CEPHOMN KUCIIOTHI.
XUMHYECKAX U pKysaa. OneyM. CpasHusams TIPOU3BOJCTBO CEPHON KHCIOTHI M IPOU3BOACTBO aMMHAKa
COeIUHEHUN IIpon3BoaCTBO aMMHaKa: ChIPbE, XUMHU3M, TEXHOJIOTHYECKAs CXEMA.
HEMETAJUIOB JdeMoHcTpanmu. Mozenu amnmapaToB Ui IPOU3BOJCTBA CEpHOU
KHCIIOTBI. Mofiennp Kumsmero cios. Mojens KOIOHHBI CHHTe3a
amMmMuaka. Bumeobparmentel u ciaimbl  «IIpow3BoacTBO CcepHOI
KHCIOThI». Buneodparmentsr u cnaiiapl «[Ipou3BomcTBo ammuakay.
Komneknus «CrIpb€ UIsl TOTyYSHUs] CEPHON KUCIOTBI»
39 O0600meHue 1Mo Ypok-yIpakHEHHE C WCIOJB30BAHUEM CAMOCTOSTENBEHON paboThl 1o | [Iposooums ONIEHKY COOCTBEHHBIX MOCTIKEHUN B YCBOCHHH TEMEI.
TEME BBITTOJITHCHUIO IIPOBEPOYHBIX TECTOB, SaIIaHI/Iﬁ u ynpamHeHI/Iﬁ Koppekmupoeamb CBOU 3HAHUA B COOTBETCTBHMU C INNIAHUPYEMBIM
«Hemeramnmsr n Pe3yIBTATOM.
WX COCIUMHEHUS» THonyuampxuMuuecKyro HHOOPMAIK U3 PA3IMYHBIX HCTOYHUKOB.
Ilpedcmaenams wHbOpMario mo teme «Hemeramns» B Bume TaOmuIl,
CX€EM, OIIOPHOI'0 KOHCIIEKTA, B TOM 4ucie ¢ npumeHeHueM cpeacts UKT
40 Konmponvnas paboma 2 no teme «Hemeraisl 1 UX COSAUHEHUS

MeTanbl ¥ ux coeqrHenus (17 1)
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41 O6mas [MonoxkeHne MeTaNIOB B TEPHOIMUYECKON CHUCTEME XHMHUYECKUX | OObsiCHAMb, 4TO TAKOE METaJLIBL.
XapaKTepUCTHKA anemenToB JI. . MenneneeBa, cTpoeHHE MX aTOMOB M KPHUCTAUIOB. | Xapaxmepuzoeams XUMUYECKHE SJIEMEHTHI-METAJUIbI [0 UX ITOJIOKEHUIO
METaJIJIOB Mertannuueckass CBsI3p M METaJIMYEcKas KpHUcTajulndeckas pemérka. | B nepuonudeckoil cucteme 1. . Menzaeneesa.
@dusnudecKkre CBONCTBA METAIJIOB: JJIEKTPO- M TEIUIONPOBOAHOCTD, | [Ipocno3upoeams CBOWCTBA HE3HAKOMBIX METAJUIOB IO IOJOXKEHHUIO B
OTpakarolias CIIOCOOHOCTh, IUIACTHYHOCTH.  UEpHBIE W IIBETHBIC | NMEPUOIUYUCCKOM CUCTEME XUMUYeCKuX neMeHToB J[. . Menneneena.
MeTaJlIb Yemanaenueams TIPUUNHHO-CIENCTBEHHBIE CBSA3M MEXIY CTPOCHHEM
aToMa, BUJJOM XMMHYECKON CBA3HM M TUIIOM KPHUCTAJIIMYECKON PEIIETKH Y
METaJIJIOB — MPOCTHIX BEIECTB M UX COCANHEHUN
42 XuMHuecKue Mertamipl  Kak ~ BOCCTAHOBHTENH.  DIEKTPOXUMHUYECKHH  psan | OOvsacHAmMb, 9TO TaKOE Psii aKTHBHOCTH METAIIIOB.
CBOMCTBa HanpsbkeHu. B3anmonelcTBue METalJIOB ¢ HEMETaJUIaMH, OKCUllaMu, | [lpumensams €ro Juisi XapaKTepPUCTHUKH XUMHUUYECKHUX CBOMCTB IMPOCTHIX
METaJIJIOB KHCJIOTaMH, COJISIMU. AJTFOMUHOTEPMUSL. BEIIECTB-METAIJIOB.
Jdemoncrpanun. B3anmoneiicTBue HaTpus, IMTHA U KaJblUus ¢ BOOOH. | OOobwams ~ cUCTEMY  XMMHYECKHX  CBOMCTB  METallIoB  Kak
I'openne HaTpus, MarHuss W JKele3a B KHUCIOpOJE. BcembIlKa | «BOCCTaHOBHUTENBHBIE CBOMCTBAY.
TEPMUTHON cMecH. B3aumozelicTBie cMecH MOPOIIKOB Cephl U xkemne3a, | Cocmasnams MOJEKYJSIPHBIE YPAaBHEHHUS PEAKIMHA, XapaKTepU3yIOIINX
LUHKA U cepbl. B3amMmopeicTBHEe anfOMUHHA C KUCJIOTaMH, IIeJ0YaMH | XUMHUYECKHE CBOMCTBA METAJUIOB B CBETE YYEHHS 00 OKUCIUTEIHHO-
1 BOJIOW. B3anMoneiicTBue xene3a u Meu ¢ XJI0poM. B3anmozaelicTBiE | BOCCTAHOBUTENBHBIX MPOLECCAX, & PEAKIMH C YYACTUEM DIIEKTPOJIUTOB,
M€Y C KOHLEHTPUPOBAHHOW CEPHOM KHMCIOTOM M a30THOM KHUCIIOTOM | IPEICTABIATh TAKXKE U B HOHHOM BUJIE.
(pa36aBneHHOM 1 KOHIICHTPHUPOBAHHOM ). Habniooams n onucvieams peakiul MEXIY BEIISCTBAMH C TIOMOIIbIO
JlaGoparopuslii onbIT.37. B3anmMonelicTBue jkeie3a C pPacTBOPOM | PYCCKOTO (POJHOTO) sI3bIKA U SA3bIKA XHUMUHU.
cynbsdara meau(1l) CaMOCTOATENIBHO 1PO600UMb OIIBITHI, MTOATBEPKAAIOIINE XUMUYECKHE
CBOICTBa METAJLIOB, C COOMIOICHHEM TPaBUJI TEXHUKH O€30M1acCHOCTH

43 O6mas CtpoeHre aTOMOB M MPOCTBHIX BEUIECTB. 3aBHCUMOCTh (PU3HUECKUX U | OObAcHAMb STUMOJIOTHIO Ha3BaHUSI TPYIIIBI IIETOYHBIE METAIIIBI.

44 XapaKTEpUCTHKA | XUMHUYECKHUX CBOWCTB IIEIOYHBIX METAIJIOB OT 3apsAoB siaep HX | Jaéamu OOIIyI0 XapaKTEPUCTHKY ILIENOYHBIM MeTajylaM II0 HuX
a51eMeHTOB TA- aroMoB. OKCHZIBI ¥ TUAPOKCHU/IBI IEIIOYHBIX METAJUIOB, UX ITOJYYEHHUE, | MOJIOKEHUIO B IEPUOIUYECKON CHUCTEME XMMHYECKuX sneMeHToB [I. .
TPYIIIBI CBOICTBA U IIpUMEHEHHUE. BaskHeHIue CoaM IENOYHbIX METAIIOB, UX | MeHeneeBa.

3Ha4YeHUE B PUPOJIE U KU3HU YeJIOBEKa. Xapaxmepuzoéamv cTpoeHHe, (U3NUECKME M XUMHUYECKHE CBOMCTBa

Jdemoncrpanusi. Okpacka IUIaMEHM COEIMHEHUSMM IIEJIOYHBIX | IIEJIOYHBIX METAJUIOB B CBETE OOIETr0, OCOOCHHOIO M €ANHUYHOTO.

METaJJIOB IIpeockazvieams (QU3NUECKHE W XHMHUYECKHE CBOWCTBA OKCHIOB M
THJIPOKCUOB LIEJIOYHBIX METAJIJIOB HA OCHOBE UX COCTaBa U CTPOEHUS U
MOJTBEPHKAATh IPOTHO3bl YPAaBHEHUAMH COOTBETCTBYIOIIUX PEAKIIHIA.
Ilpogooums pacy€Tel TO XUMHYECKMM (QOpPMylIaM U ypaBHEHUSIM
peakiuii, NPOTEKAIOIIMX C YYacTHeM IIEJIOYHBIX METalIOB M HUX
COCTUHEHUHN

45 Oobmas CtpoeHre aTOMOB M MPOCTHIX BELIECTB. 3aBUCUMOCTb (HU3MUECKUX U | OO0vbsicHAmMb STUMOJOTHIO HAa3BaHUS TPYIIBl  «IIEIOYHO3EMEIIbHbIE
XapaKTepUCTHKA XUMHYECKHUX CBOWCTB IIEJIOYHO3EMETbHBIX METAJIIIOB OT 3apsA0B sSEp | METaJIbD).
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46 [TA-rpymmer nx atoMoB. OKCHJBI U THAPOKCH/BI IIET0YHO3EMENIbHBIX METAIJIOB, UX | [asams o0m1yto XapaKTEPUCTUKY MeTajuiam ITA-rpymmer

MoJlydyeHne, CBOWCTBAa MW  TNpUMeHeHue. Baxueimme comu | (II€I0YHO3EMENbHBIM METaJlIaM) 10 UX IMOJIOKEHHUIO B MEPHUOAMYECKON

WENOYHO3EMENbHBIX METAIOB, MX 3HAU€HUE B MPUPOJEC U KU3HU | CUCTEME XUMHUYECKUX 3neMeHToB J[. Y. Menneneesa.

yenoBeka. KapOoHaTsl ¥ THAPOKapOOHATHI KATBIIHS. Xapaxmepuzosame cTpoeHUe, (U3NIECKHE W XUMHUYECKHE CBOHCTBA

JdeMoHcTpanuu. Oxkpacka TUTaMEHU COCAMHCHUSMH | IIETOYHO3EMENFHBIX METaJIOB B CBET€ OOLIETro, OCOOEHHOTO W

LIeJI0YHO3EMEbHBIX METaIOB. ["alienne u3BeCTH BOAOM. €IMHUYHOTO.

JlaGopaTtopusblii onbIT. 38. [lonydeHrne W3BeCTKOBOW BOABI U OMBITH C | [Ipedckazvieams (QU3NUECKHE W XWMHUYECKHE CBOWCTBA OKCHIOB U

HEM. THAPOKCUAOB MeTaIoB IIA-Tpynmsl Ha OCHOBE MX COCTaBa M CTPOCHHS
U no0meepaicoams MPOrHO3bl YPaBHEHUSAMH COOTBETCTBYIOIINX PEAKLIUH.
Ilposodums pacy€Tbl MO XUMHUYECKUM (QOpMyJaM U ypaBHEHUSIM
peakiuii, MpOTEeKaIoNINX C yYacTHEM MIeIOYHO3EMEIbHBIX METAJIOB H
HX COCIMHECHUI

47 XKéctrocts Bogpl | JXKécTkocTh BOAbl: BpeMeHHas W mocTosHHas. CriocoObl yctpaHeHusi | O0wsAcHAmMb TIOHATHE GKECTKOCTH BOABI».
U CII0CcOObI € BPEMEHHON  KECTKOCTH. CriocoObl  ycTpaHeHUsI IIOCTOSAHHOH | Pasiuyams BPEMEHHYIO U IIOCTOSIHHYIO KECTKOCTD BOJIBI.
yCTpaHEHHUS JKECTKOCTH. Ilpeonacamov criocoObl yCTpaHEHUs KECTKOCTH BOIBI.

HemoncTpanun. Ilomydenne >kECTKOM BoAbl B3auMoneHcTBUeM | [Iposooums, Habmodams U ONUCLIBAMb XUMHYECKUN DKCIEPUMEHT C

VIJIEKACIOTO C H3BECTKOBOW BOJOH. YCTpaHEHHWE BPEMEHHOH | COONIOJEHHEM MpaBUII TEXHUKH 0€30MaCHOCTH

KECTKOCTH  KWITYEHWEM W J00aBIeHHWEM CONbl.  YCTpaHEHHWe

MOCTOSIHHOM JKECTKOCTH J00aBieHrneM cojbl. IOHUTBI M MPUHIWI UX

JeicTust (BUIeodparMeHT)

48 Ipaxmuueckas [lomyuenne KECTKOM BOABI B3aUMOAEWCTBHEM YTIeKHcIoro c¢ | [lonyuams, cobupams M pacno3naeams YTIEKUCIbIA ra3. Obpawamscs ¢
paboma 6. M3BECTKOBOM BOMOI. YCTpaHEHHWE BPEMEHHOH KECTKOCTH BOABI | Ja0OpaTOpPHBIM OOOpYIOBAaHMEM W HArpeBaTeNbHBIMA TNPHOOpPaMU B
JK€cTkocTh BOABI | KUNSTYEHHEM W J00aBJICHHWEM COABL.  YCTpaHEHHE TOCTOSHHOW | COOTBETCTBHH C NMPABUIAMHU TEXHUKU OE30MACHOCTH.

U CIIOCOOBI € XKECTKOCTH BOJIBI 10OABIEHHEM COJBI. Habmooams n onucviéams XUMHYECKHH 3KCIHEPUMEHT C MOMOLIBIO
yCTpaHEHUs HcnerTanue x€CTKOM BOABI PACTBOPOM MbLIa pyccKoro (pOTHOTO) A3BIKA M SA3bIKA XUMUH.
Dopmynuposams BEIBOABI 110 pe3yJbTaTaM MPOBEAEHHOTO SKCIIEPUMEHTA.
Compyonuuams B TIpoliecce y4yeOHOTO B3aMMOJCHCTBUS mpH padoTe B
rpynmnax
49 Amtomuanii v ero | CoemMHEHUsT aIOMUHUS B TPUpoJe. XHUMHUYECKHE CBOWCTBA W | Xapakmepu3oeams TIOMUHHN 10 €ro TOJOKEHUIO B IEPUOTUICCKON

COEIUHEHUSI

npuMeHeHne amioMuHuS. OCOOCHHOCTHM OKCHAa H THIPOKCHIA
ATIOMHUHUS Kak aM(OTepHBIX coelWHEeHW. Baxknelmme conu
ATFOMHHUSA (XJIOPHI, CyIbdar).

demoncTpanun. Komnexkuus NOPUPOAHBIX COSAMHEHHUN aIOMHUHHUS.
Buneodparmentst u  cmadigel  «OkcuI  MIOMHHUS U €O
Momudukarmmy. [lomydenne aMm(poTepHOTO THAPOKCHIA ATIOMUHHS U
HICCIICIOBAHNE €0 CBOMCTB

cucteMe xumudeckux 3nemenToB . 1. Menneneena.

Onucvieams  CTpoeHHE, (U3MYECKMEe W XUMHUYECKHE CBOWCTBA
AJTIOMUHUS, TMOATBEP)KOAAs MX COOTBETCTBYIOIIMMH  YPABHEHUSIMHU
pEeaKuui.

Obvsicnsimb JTBOWUCTBEHHBIN XapaKTep XUMHUYECKUX CBOWCTB OKCHJA U
TUAPOKCUAA ATFOMUHUS.

Koukpemuszuposamev  3IEKTPOJIMTUYECKOE  TOJYYEHHE  METAJUIOB
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ONMCaHUEM TIPOU3BOCTBA ATFOMUHUSL.
Yemanasnueams 3aBUCUMOCTD 00NacTeld MPUMEHEHUST AIIOMUHHUS U €T0
CIUIABOB OT CBOMCTB 3TUX BEILECTB.

Ilposooums pacd€Tel TO XUMHYECKHM (QOpPMylIaM U YpaBHEHUSIM
pEaKLU, MPOTEKAIINX C YYACTUEM aJIFOMUHUS U €r0 COETMHEHUM

50 Kenezo u ero OcoOeHHOCTH CTpoeHMsI aroma kene3a. JKeme3o B mpupose. | Xapaxkmepuzoeams TIOJNOKEHUE Kelie3a B TCPUOJUUSCKOM CUCTEME
51 COEIUHEHUS Baxneitmue pyapr xenesa. Oxcunsl 1 ruapokeus sxene3a(ll) u (1), | xummaeckux snementoB J[. 1. MenzaeneeBa m 0COOCHHOCTH CTPOCHHS
Comnm xene3a(Il) u (III). OOHapy)eHHEe KaTHOHOB JKejle3a B pacTBOpE. | aToma xelesa.
3HaueHUE COCTUHEHUH JKemesa. Onucvisams HU3MYECKUE U XUMUYCCKHE CBOMCTBA Xkelie3a, TIOATBEePKIas
JlagoparopHubie onbIThl. 39. [lomyuenue rumpokcunos sxene3a(ll) u | UX COOTBETCTBYIONIMMH YPAaBHEHUSIMH PEAKITHIA.
(III). 40. KagecTBeHHBIEC peaKINK HA KAaTHOHHI JKeJe3a Obvsicusamb HaTUYHE NBYX TEHETHUECKUX PAIOB COCIWHEHHH Kele3a
Fe*' u Fe*"
Yemanaenueams 3aBUCUMOCTH O0JIaCTEW TpPUMEHEHHS JKelie3a U €ro
CILUIABOB OT CBOMCTB 3THX BEIIECTB.
Ilpogooums pacy€Tel TO XUMHYECKMM (QOpMylIaM U ypaBHEHUSIM
peaKIHii, MPOTEKAIIINX C YUYACTHEM JKEJIe3a U €T0 COSIMHEHUI.
Habnwoams n onucvieams peakiul MeXIy BEIIECTBAMH C TIOMOIIBIO
pyccKoro (pOHOTO) A3bIKA U SI3bIKA XFAMHUHU
52 Ipaxmuueckas Pemenne sxciepuMeHTaIBHBIX 3a7ad Ha PACIIO3HABAHHUE U MOMyUYEHUE | DKCIEPUMEHTAIBHO UCCTIe008AmMb CBOUCTBA METAJUIOB U X COSTUHEHHH,
paboma 7. METaJUIOB U UX COSTUHEHUI pemiarh SKCIepuMEHTAIBHBIC 3a71a4 TI0 TeMe «MeTab».
Pemenne Pabomams c mabopaTopHBIM O00OpyIOBaHWEM U HarpeBaTeIbHBIMU
SKCTIEpUMEHTAIBH puOOpaMu B COOTBETCTBHUH C TIPaBUJIAMH TEXHUKH 0€30MTaCHOCTH.
BIX 3324 [10 TEME Habnrwooams cBOWCTBA METAJIOB M UX COCITUHCHHMIA.
«Meramnbny Onucvleams XUMHYECKUAN YKCIIEPUMEHT C IMOMOIIIBIO PYyCCKOTo (POIHOTO)
SI3BIKA U SI3bIKA XFIMH.
Dopmynuposams BEIBOABI TIO PE3yIbTaTaM MPOBEIEHHOTO SKCIIEPUMEHTA.
Onpedenamvp ~ (Mcxogs W3 yd4eOHOW  3ajaud)  HEOOXOMUMOCTH
WCIIOJIhb30BaHMsI HAOIFOJICHHS WIIH DKCIIEPUMEHTA
53 Kopposus Kopposus ra3oBas (xumudeckas) 1 SIeKTpOXUMHAYecKas. 3amunTa ObvsacHamb IOHATHE KKOPPO3USY.
METaJUIOB U METaJUIOB OT KOPPO3HH. Paznuuams XMMIYECKYTIO M 3JICKTPOXUMHUICCKYIO KOPPO3HIO.
criocoOb! 3amuTel | JemoHcTpannu. Komnekius «XUMUYECKHE HMCTOYHHKHM —TOKa». | Mamocmpuposams TpPHUMEPaMH TOHATUS «KOPPO3US», «XUMHUYECKas
oT Heé PesynmbTaThl IMTENEHOTO SKCHEPUMEHTAa 10 WU3YYEHHIO KOPPO3UH | KOPPO3US», «IIEKTPOXUMHUUECKAs KOPPO3UD).
CTaJHHBIX M3ACIUN B 3aBUCHIMOCTH OT YCJIOBHIA MPOIIECCOB Xapaxkmepuzosams cIOCOOBI 3aITUTHI METAJUIOB OT KOPPO3UHU
54 Mertamibl B npupose. [lonstue o meramtypruu. UépHas u npetHas | Kraccuguyuposamv GOpMbI IPUPOTHBIX COSTUHEHHUA METAILIIOB,

MeTtannsl B

METaJUTypIHUsl. [Mupomeramnyprus, THOPOMETAIUTYPIys,

Xapakmepus'oeamb O6]J_II/I€ CITIOCOOBI NOJIyueHus1 MCETaJlJIOB: MHPO-,
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55 IIPUPOAE. anektpoMeTaintyprus. Jlomennsiii mpouecc. IlepepaboTrka dyryHa B | THIPO- M 3JIEKTPOMETAILIYPrHIO.
ITonsitue o CTaJIb. DJEKTPOJIU3 PACILIABOB. Konxkpemuszuposams crnocoObl TONYYEHUS METAJUIOB TNpUMEpaMH |
MeETaJUTypruu JdemoncTpanuu. BoccranoBinenne wMemn u3  okcupa Meau(ll) | ypaBHeHusSIMU peaknuii ¢ COCTaBIEHHEM JIEKTPOHHOTO OalaHca.
BozmoponioM. Bumeodparmentsr u cmaiinpl «[IpousBoncTBo dyryHa u | Onuceiéams TOMEHHBIA TPOLECC W AIIEKTPOIUTHIECKOE MOJIyYCHHE
ctanmy. BuneopparMeHTsl U cnaiiael «37emus U3 4yryHa ¥ CTaliuy. | METaJUIOB.
BuaeodparmenTsl u cnaiiasl «[Ipou3BOACTBO aTIOMUHUS Paznuuamp y€pHbIe U LIBETHBIE METAJUIBL, YYTYH U CTAJIb
56 0O0600menune Ypok-ynpakHeHHE ¢ UCTIOIH30BaHNE CAMOCTOSATENBHOMN paboTHI 110 1Iposooumsb oNeHKY COOCTBEHHBIX JOCTI)KEHUI B YCBOCHUHU TEMBI.
3HaHU N0 TeMe BBIIIOJIHEHUIO [IPOBEPOYHBIX TECTOB, 3aJaHUN U YIPA)KHEHUI Koppexmupoeamp cBoM 3HaHHMS B COOTBETCTBUU C IUIAHUPYEMBIM
«Meranibby pE3yJIbTaTOM.
THonyuampxuMuyeckyro HHOOPMAIUK U3 PA3IMYHBIX UCTOYHUKOB.
Ilpedcmaenames wHDOpMaAIMIO MO TemMe «MeTaIsl» B BHAE TaOJHII,
CXEM, OIIOPHOI'0 KOHCIIEKTA, B TOM 4ucie ¢ npumeHeHueM cpeacts KT
57 Koumponvras pabom 3 o Teme «MeTauiby
Xumus U oKpyxkawmas cpeaa (2 4)
58 XuMHUUYeCcKui Crpoenne 3eMiu: sApo, MaHTHA, 3eMHas Kopa, Jmrtocdhepa, | Mumezpuposams cBeAcHHUS TO0 (GU3WYECKOH Teorpaduu B 3HAHHUA O
COCTAaB IUIAHETHI runpocepa, armochepa. Xummyeckuit coctaB 3emin. [OpHBIC | XMMHYECKON OpraHU3aIUH IIAHETHI.
3emutst nopoabl. Munepainsl. Pyzpl. [lone3nbie uckonaemele. Xapaxmepuzosams XUMHUECKHH COCTaB TEOJIOTUYECKUX 000J0UYEK
JdemoncTpamun. BuneohparmeHnTs n cnaiiasl «Ctpoenue 3eMin 1 e€ | 3eMITH.
XUMUYeCKUi coctaB». Komekuus MHMHEpaioB M TOpHBIX NOpoA. | Pazauuams MUHEpAbl U TOPHBIE TIOPOJIB
Komnekuus «Pyasl MeTaanoBy.
JlabopatopHslii onbIT. 41. M3ydeHue rpanura
59 Oxpana HcrouHukn  XMMHUYECKOrO  3arps3HEHMs]  OKpYXKarollew  cpenwl. | Xapaxmepuzoeams UCTOUHUKH XMMHYECKOIO 3arpsi3HEHMS OKPYXKaroLlei
OKpYXKaromen I'moGansHbIE 3KOJIOTUYECKHE poOIeMBbI: HapyLIEHUE | CPEMBbI.
cpenbl OT OMOr€OXMMHYECKUX  KPYTOBOPOTOB  XUMHYECKHX  DIEMEHTOB, | Onucviéams TIOOAIBHBIE SKOJOTHYECKHE TMPOOJIEMBI, CBS3aHHBIC C
XUMUYECKOTO NOTEIJICHUE KIUMAara, KUCIOTHbIE OOXKAU U Ap. O30HOBBIE ABIPHL. | XUMHUYECKUM 3arpsA3HEHUEM.
3arpsiI3HEHHUS MexayHapoaHOE COTPYIHHYECTBO B OONACTH OXpaHBbl OKpyKawouel | [lpedracamy ~ TyTH  MUHUMH3ALUM  BO3ACHCTBHUS ~ XUMHUYECKOTO
CpeZbl OT XUMUYECKOT0 3arpsa3HeHUs. «3eNEHast XUMUS. 3arpsi3HEHUS Ha OKPYXKAIOIIYIO Cpeny.
JemoncTpannu. Bunmeopparmentst wu  cmaiinel  «ImoGambHBIE | [Ipuooums TPUMEPH MEXIYHAPOJHOTO COTPYJHHYECTBA B 00IacTH
9KOJIOTHYECKHE TPOOJIEMBI YEIIOBEUECTBAY OXPAaHbl OKPYKAIOIIEH cpeibl OT XMMHUYECKOI0 3arpsA3HEHUs
O0001eHMe 3HAHUI 110 XMMMH 32 KYPC OCHOBHOM IIKOJIBI.
IToaroToBKa K 0OCHOBHOMY rocyiapcTBeHHOMY dk3ameny (OII) (7 v)
60 BemectBa Crpoenue aromMa XHMHYECKOTO DJJIEMEHTa B COOTBETCTBUU C | [Ipedcmasnams wHpopMmanuio 1o Teme «llepmomuueckuii 3akoH u
MOJI0KEHHUEM ITOI'0 DJIEMEHTA B MIEPHUOANYECKON CUCTEME. nepuoanueckas cucrema J[. M. MenjeneeBa B cBET€ TEOPUHU CTPOSHUS
CtpocHue BemiecTBa: XHMMHYECKash CBA3b M KPHUCTAJUIMYECKHE | aTOMa» B BHJIC TaOJMI, CXEM, OIMOPHOTO KOHCIIEKTa, B TOM 4YHCJE C

peH.[éTKI/I. 3aBHCHMOCTH CBOMCTB O6pa30BaHHLIX SJICMCHTAMU MPOCTLIX

npuMmeneHuem cpencts MKT.
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BelIeCcTB (METAJUIOB, HEMETAJUIOB, OJIATOPOIHBIX Ta30B) OT MOJIOKEHUS
3JIEMEHTOB B IEPHUOIMUECKON CUCTEME.

Knaccudukanus HeopraHudecknx BemiecTB. lIpemcraBuTenu pa3HbIX
KJIACCOB HEOPTaHUYECKHX BEIIECTB

Bvinonnsams TeCTOBbIE 3alaHUS 110 TEME.

Ilpedcmasname wHDOpMannio 1o TeMe «Buabl XUMHYECKOW CBSI3U H
TUIBl KPUCTAJUIMYECKUX PEMETOK. B3anMMOCBs3b CTpOeHHS M CBOICTB
BEIIECTB» B BHJE TAOJMIL[, CXEM, OIIOPHOIO KOHCIIEKTa, B TOM YHCIE C
npuMmeneHuem cpencts MKT

61 XuMuueckue [Ipu3Haku W yCIOBHS MPOTEKaHUS XUMHUYECKUX peakuuil. Tunonorus | [lpedcmasnames uHpopMmanuio no teme «Kimaccupukanus XUMUYECKUX
peakuu XMMUYECKHUX PEAKLHUI 10 pa3NWYHbIM OCHOBAaHMSIM. Peakiiuy HOHHOTO | peakuuil Mo pa3iM4yHbIM IPHU3HAKam» B BHIE TaOIUI, CXEM, ONOPHOIO
obmeHa. OKUCIINTEIbHO-BOCCTAHOBUTEIIbHBIC PEAKIINN KOHCIIEKTa, B TOM 4Hcie ¢ mpuMeHeHueM cpencts MKT.
Buinonuams T€CTOBBIE 3aJAHUS 110 TEME.
Xapaxmepu306ambOKUCIUTEILHO-BOCCTAHOBUTEIIbHBIE peaxiu,
OKHCIIUTEINb U BOCCTAHOBHUTEb.
OmauuamsOKUCINTETFHO-BOCCTAHOBUTENFHBIE PEaKIUU OT pPeaKIui
obMeHa.
3anucvieams ypaBHEHUS OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUM C
HIOMOLIbIO METO/1a IEKTPOHHOIo OajaHca
62 OcHOBBI XUMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB. XapakTepHbIC XUMHUYECCKHE | Xapaxmepuzosams 0O0IIUE, OCOOCHHBIE W WHAWBUAYaAIbHBIE CBOMCTBA
63 HEOPraHW4YecKOl | CBOMCTBA COJEOOPa3yIOIIMX OKCHIOB, THUAPOKCHIOB (OCHOBaHHM, | KHCIOT, OCHOBAaHMH M COJIEH B CBETE TEOPHH DJICKTPOIUTUYECKON
XUMHH KHCJIOPOJCOAEPKALIMX KHCIOT U aM(OTEPHBIX THAPOKCHIIOB), CONEH JUCCOLUALIHH.
Apeymenmuposams BO3MOXXHOCTH NMPOTEKAHUS] XUMHUYECKHX PEaKIHUH B
pacTBOPax JIEKTPOJIUTAX UCXOMAS U3 YCIOBHM.
Knaccugpuyuposamv ~ HeopraHmueckue BeLIeCTBa II0 COCTaBy H
CBOWCTBaM.
64 IToBTOpEHUE U TecTupoBaHue, pelIeHUE 3a/1a4 U BBIITOJIHEHUE YIIPAXHEHU 110 TEME Buvinonnsame TECTBI U yIPAXHEHUS, peuiams 3a7adu 10 TEME.
00o001eHne 1o IIposodums o1leHKY COOCTBEHHBIX JOCTHXCHUI B YCBOCHUHU TEMBI.
teMme. [lonroToBka Koppexmuposamb cBOM 3HaHHMS B COOTBETCTBHHM C IUIAHUPYEMBIM
K KOHTPOJIBHOHN pe3ynpTaToOM
pabore
65 Konmponvnas paboma 4 (utoroast o Kypcy OCHOBHOM IIKOJIBI)
66 AHamm3 KOHTPOIbHOU padoThl. IlomBeaeHre HTOTOB TOIA
67 Pe3epBHoOe Bpems

68
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Y4eOHO0-MeTOANYECKOE 00ecnieueHHe 00pa30BaTeIbHOI0 MpoLecca
8 kiacce

. Xumus. 8 knacc. Yueonuk (aBropsl O. C. 'abpuensn, U. I'. Octpoymos, C.A. Crnagkos).
. Meronnyeckoe nmocobue. 8 kimacc (aBropel O. C. I'adbpuensn, U. I'. Octpoymos, C. A. CnankoB).
. IIporpamma kypca xumuu s 8—9 kiaccoB o01meoOpazoBatenbHbIX yupexaenuii (aBtopsl O. C. I'abpuensn, U. I'. Octpoymos, C. A. Cnankos).
. Pabouas terpans. 8 kiace (aBropel O. C. 'abpuensn, C. A. CiiagkoB).
. Terpanp 11t 1a00paTOPHBIX OMBITOB U NMpakTUYecKuX padort. 8 kinacc (aBropsl O. C. 'abpuensn, U. B. AkcéHosa).
. XuMHs B TECTax, 3a7adax u ynpaxaeHusx. 8 kiacc (aBropsl O. C. 'abpuensn, U. B. Tpuryouax).
. DnextpoHHas Gopma yyeOHHUKa.

N NN R W

9 knacc
. Xumust. 9 knace. Yueonuk (aBtopsl O. C. I'abpuensn, U. I'. Octpoymos, C. A. Cnaakos).
. Meroauueckoe nocodue. 9 kiacc (aBropsl O. C. I'abpuensn, U. I'. Octpoymos, C. A. Cnankos).
. [IporpamMma kypca xumuu ajist 8—9 kimaccoB o6mieo0pa3oBatenbHbIX yupexkaennid (aBropbl O. C. 'abpuensn, U. I'. Octpoymos, C. A. Cnankos).
. Pabouas terpans. 9 knacc (aBropsl O. C. I'abpuensn, C. A. Cnagkos).
. Terpanp m1st 1aGOpaTOPHBIX OMBITOB U MpakTUYecKuX padoT. 9 kimacc (aBropel O. C. IN'abpuensn, U. B. AkcéHoBa).
. XUMHA B TeCTax, 3a/jauax U ynpaxuenusx. 9 knacc (aBropst O.C. ['abpuensn, U. B. Tpury6yak).
. DnekTpoHHas popma yueOHHKA.

NN AW

HNudopmanuoHHbie cpeacTBa
HNurepHeT-pecypcsl

1. http://www.alhimik.ru. IIpencraBnensl cieayomme pyOpHKU: COBEThI aOUTYPUEHTY, YUHUTEIIO XHUMHH, CIIPABOYHHK (OUYE€Hb OOJIbINas MOJ00pKa TaOIUIl U
CIIPABOYHBIX MaTEpPUAIIOB), BECENasi XUMHUsI, HOBOCTH, OJIMMITUA/IBI, KYHCTKaMepa (MHOTO HHTEPECHBIX UCTOPUIECCKUX CBEIICHH ).
2. http://www.hij.ru. XypHan «XuMus 1 KU3HBHTIOHATHO M 3aHUMATEJILHO PACCKa3bIBacT 000 BCEM MHTEPECHOM, YTO MPOUCXOAUT B HAYKE U MHUPE, B KOTOPOM
MBI KUBEM.
3. http://chemistry-chemists.com/index.html. DiaeKTpoHHBIN XypHAI «XUMHKA U XHMHUS», B KOTOPOM TIPEICTABICHBI OMBITHI MO XMMHH W 3aHUMAaTelIbHas
uHGOPMAITHS, TO3BOJISIIOIINE YBIICYh YICHUKOB SKCIIEPUMEHTAIILHOM YaCThIO IPEIMETA.
4. http://c-books.narod.ru. BceBo3amorkHas muteparypa 1no XumMuu.
5. http://www.prosv.ru/. ITocoOust A y4amuxcsi, B TOM YUCIIE JUJIs TOArOTOBKU K uToroBoi arrectanuu (OI'D u EI'D), MmeToguueckue mocodus JUisl yuuTelneH,
HAY4HO-TIONYJISIpHAs JIUTEpaTypa Mo XUMHH.
6. http:/1september.ru/. XKypHan npenHazHaueH HE TONbKO A yuutened. B HEM mpencrtaBieHO OONBIIOE KOTUYECTBO PabOT YUYCHHUKOB, B TOM YHCIE
HCCJIEJIOBATENIHCKOTO XapaKTepa.
7. http://schoolbase.ru/articles/items/ximiya. Bcepoccuiickuii IIKOIbHBIN MOPTA CO CCHUIKAMU Ha 00pa30BaTeIbHbIE CAUTHI IO XUMUH.
8. www.periodictable.ru. COOpHHK cTaTei 0 XUMHUYECKUX DJIEMEHTAX, WILTIOCTPUPOBAHHBIN SKCIICPUMEHTOM.
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