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IosicHUTEILHAA 3aMNCKA

Pabouas nporpamma pazpadorana B coorserctBuu ¢ ®I'OC O0O0.

Pabouas nporpamma pa3zpadborana Ha ocHoBe IIpumepHoii nporpammbel OOO 1o XxuMuu, ¢ yu€tom aBTOpckou mporpammel O.C.
INabpuensna, C.A. CinankoBa 1o xumuu a8 - 9 kinaccoB. — M.: [Ipocsemienue, 2019 T.

Pabouas nmporpamMma opueHTHpPOBaHA HA YUEOHUK:

ABTOpP/ABTOPCKHI1 KOJLJICKTHB Ha3Banne yueOHuka Kuace HU3patenp yyeOHUKA
O.C. l'abpuensia, I.I'. Octpoymos, C.A. Xumus 9 kiace 9
Cnagkos. M.: IIpoceemenne, 2021 .

KomnuectBo yacoB —68 (2 yaca B HeaEI0)
N3menenuit B conepxanuu padodeil mporpaMMel IO CPAaBHEHUIO C aBTOPCKOW MPOrpaMMOil HET.



HJIaHl/IpyCMble pe3yJabTaTbl 0CBOCHUA yqeﬁﬂoro npeamerTa

. JInuHOCTHBIE pe3yJbTaThI:
1) oco3HaHue CBOEW ATHMUYECKON NPUHAIICKHOCTH, 3HAHHE WCTOPUU XHMMHUU M BKJIa/la POCCHUICKOM XMMHYECKOW HAyKH B
MUPOBYIO XUMHIO;
2) dopMUpOBaHHE OTBETCTBEHHOTO OTHOIIEHWS K TO3HAHUIO XHUMHH; TOTOBHOCTH W CIIOCOOHOCTH OOYYarommxcsi K
CaMOpa3BUTHIO M CaMOOOpa30BaHUIO HAa OCHOBE M3Y4YEHHBIX (PAKTOB, 3aKOHOB W TEOPUM XMMHH; OCO3HAHHOTO BBIOOpa M
MOCTPOCHUE UHAMBHIyalIbHOM 00pa30BaTeNbHON TPAEKTOPUU;
3) ¢opMupOBaHUE LIEIOCTHON €CTECTBEHHO-HAYYHON KapTUHBI MUPA, HEOTHEMIIEMOI YacThIO KOTOPOH SIBISIETCA XUMUYECKast
KapTHHA MUPA;
4) oBIaJileHUE COBPEMEHHBIM S3BIKOM, COOTBETCTBYIOIIUM YPOBHIO Pa3BUTHUs HAYKH U OOILLECTBEHHOW MPAKTUKH, B TOM YHCIIE U
XUMHUYECKUM;
5) ocBoeHHE COIMALHBIX HOPM, MTPABHII MMOBEACHMSI, poJiei U (POpM COLMAIbHON KU3HU B COIUYME, IPUPOIC U YACTHOU KU3HU
Ha OCHOBE 3KOJIOTUYECKOU KYJIbTYphI U 0€30MMacCHOr0 00palieHus ¢ BEUIECTBAMU U MaTepUalaMH;
6) ¢opmMupoBaHHEe KOMMYHHKATHBHOW KOMIIETEHTHOCTH B OOIIEHMH CO CBEPCTHHKAMH M B3pPOCIBIMH B MpoOLEcce
o0pa3oBaTenbHO, OOIIECTBEHHO TMOJE3HOH, Y4YEOHO-UCCIEAOBATEIbCKOM, TBOPYECKOM M JIPYrUX BHUAOB JE€ATEIbHOCTH,
CBSI3aHHBIX C XUMUEH.

1. MeTanpeaMeTHbIe Pe3yJibTAThI:
1) ompeneneHue meel COOCTBEHHOTO 00yUCHHUSI, TOCTAaHOBKA U (DOPMYTUPOBaHUE JIJIst Ce0s1 HOBBIX 3a71a4;
2) TUIaHUPOBAHHWE ITyTEH JIOCTMXKCHHS JKEJIaeMOro pe3yjbTara OOyYeHHS XUMHHM KaK TEOPETHYECKOro, TaK H
AKCIIEPUMEHTAJILHOTO XapaKTepa;
3) COOTHECEHHE CBOMX JICHCTBHIA C IUIAHUPYEMBIMH PE3yJIbTaTaMH, OCYIIECTBICHUE KOHTPOJISI CBOCH JCSITCIIBHOCTH B MPOIIECCE
JTOCTIDKCHUS pe3ysibTaTa, OINPEACICHHE CIIOCOO0B JEHCTBUM TPH BBHINOJHEHUH JTa0OpPaTOPHBIX W MPaKTUYECKUX pPAdOT B
COOTBETCTBHHM C MPABUIIAMU TEXHUKH O€30MTaCHOCTH;
4) ompeneneHre UICTOYHUKOB XUMUYECKON WH(GOPMAITNH, MOJTyYeHrEe U aHaau3 e€, co3aanue NHGOPMAIIMOHHOTO MPOIYKTa U €ro



pPE3CHTALUS;
5) ucnosb30BaHNE OCHOBHBIX MHTEIUIEKTYaJIbHBIX ONEpalldid: aHaIu3a U CUHTE3a, CPABHEHUSI M CUCTEMAaTHU3alluu, 0000IIEeHUS U
KOHKPETHU3ALNH, BBIABICHUE MPUYUHHO-CICICTBEHHBIX CBA3EH M IMOCTPOCHUE JIOTMYECKOIO PACCYKICHHS U YMO3AKIHOYEHUS
(MHAYKTUBHOTO, IETYKTUBHOTO U MO aHAJIOTMH ) Ha MaTepHalie €CTECTBEHHO-HAYYHOTO COJIEPKaHuUS;

6) yMeHUe CO31al0T, NPUMEHSATh W NpPeoOpa3oBbIBATH 3HAKKM M CUMBOJBI, MOJEIM M CXEMbl ISl PEIICHHUs] Y4YeOHBIX U
NO3HABATEIbHBIX 33/1a4;

7) ¢opMupoBaHHE U Pa3BUTHE DKOJOTHYECKOTO MBIIUICHUS, YMEHHUE MPUMEHSATh €ro B MO3HABATEIIBHONW, KOMMYHUKATUBHOM,
COIMATBHON TIPAKTHUKE W MPOGECCHOHATHHOW OPUCHTAIINH;

8) reHepupoBaHUE WA U OTIPENICTICHUE CPEIICTB, HEOOXOAUMBIX IS UX PeaTU3aIIHH.

I11. IlpeameTHbIe pe3yIbTaThI:

BrINyCKHUK HAYyYUTCSA:

XapaKTepHU30BaTh OCHOBHBIE METO/IbI TO3HAHUS: HAOIOJCHHE, U3MEPEHHUE, SKCIICPUMEHT;

® OIKUCHIBATH CBOMCTBA TBEP/IBIX, KUIAKUX, TA3000pa3HBIX BEIIECTB, BHIIEISS UX CYIIECTBEHHbBIC TPU3HAKH;

® PaCKpbIBATh CMBICJI OCHOBHBIX XMMUYECKHUX MOHITHI «aTOM», «MOJICKYJa, «XUMHUYECKHUU DIIEMEHT, «IIPOCTOE
BELIECTBOY, «CIIOXKHOE BEILIECTBOY», «BAIECHTHOCThY, «XUMHUYECKasl peaklus», UCIOJb3ys 3HAKOBYIO CUCTEMY XHUMUHU;

® PpacKpBIBaTh CMBICI 3aKOHOB COXPaHEHHSI MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-MOJICKYJISIPHON TEOPHH;

® paszNUYaTh XUMHUYECKHUE U QU3HUECKUE SBIICHMS,

® Ha3bIBaTh XMMHUYECKUE AJIEMEHTHI,

J OTIpE/IEIISATh COCTaB BEUIECTB M0 UX (HopMyIaM;

J OTIpE/EIIATh BAJICHTHOCTh aTOMa 3JIEMEHTA B COEIMHEHUSX;

. OTIPEAETIATH TUI XUMHUYECKHUX PEaKIIHii;

e  Ha3bIBaTh MPU3HAKH U yCIOBUS MPOTEKAHUS XUMUYECKUX PEAKIUH;

. BBISIBJISITH TIPU3HAKW, CBUJICTEIHCTBYIOIIME O MPOTCKAHWHM XWUMHUYECKON PEaKIWW TMPH BBITOJIHEHUH XUMHUYECKOTO
OTIbITA;

o COCTaBJISITH (POPMYITBI OMHAPHBIX COCTUHEHU;

J COCTaBJISITh YPaBHEHUS] XUMUYECKUX PEaKIUii;

J coOmro1aTh mpaBuia 0e30MmacHoi paboThl PU MPOBEJIEHUN OTIBITOB;

J M0JIb30BAThCS 1a0OPATOPHBIM 00OPYIOBAHUEM U MOCYI0M;



BBIYUCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO H MOJIIPHYIO MacChl BELLIECTB;

BBIYHCIIATh MACCOBYIO JIOJIFO XUMHUYECKOTO 3JIEMEHTa 10 PopMyJie COeAMHEHUS;
BBIYHCIIATH KOJIMYECTBO, 00BEM MIIM MacCy BEIIECTBA MO KOJIUYECTBY, 00BEMY, MAcCe PEAareHTOB UM MPOIYKTOB PEaKIny;

XapaKkTepu30BaTh PU3NUECKUE U XUMHUUECKHE CBOMCTBA MPOCTHIX BEUIECTB: KUCIOPOa U BOAOPOIA;

MOJIy4aTh, COOMPATh KUCIOPO U BOAOPOL;
pacno3HaBaTh ONBITHBIM ITyTEM ra3000pa3HbIe BEIIECTBA: KUCIOPO/, BOJOPO;

pacKpbIBaTh CMBICH 3aKOHA ABOTaapo;

PaCKpBIBaTh CMBICII TOHATUHN «TETUTOBOM 3P HEKT peakinm», «KMOJSPHBIA 00beM»;

XapaKTepU30BaTh PU3NUECKUE U XUMUUECKHUE CBOICTBA BOJBL;

PACKpBIBaTh CMBICII TOHSATHUS «PACTBOPY;

BBIYMCIISATh MAaCCOBYIO JIOJIKO PACTBOPEHHOIO BEIIECTBA B PACTBOPE;

IIPUTOTOBJIATH PACTBOPBI C ONPEACIEHHON MAaCCOBOM JOJIEW PACTBOPEHHOIO BEUIECTBA;

Ha3bIBATh COCAMHEHUS U3YUEHHBIX KJIACCOB HEOPraHUYECKUX BEIIECTB;

XapakTepu30BaTh (PU3MUECKHE UM XMMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKHX BEIIECTB: OKCHUOB,
KHUCJIOT, OCHOBAHMM, COJICH;

ONPENEIATh NPUHAIEKHOCTD BEMIECTB K ONPEIEICHHOMY KIIACCy COEUHEHN;

COCTaBJISITh (POPMYJIBI HEOPIraHUUYECKUX COCIUHEHUN U3YUEHHBIX KIJIACCOB;

MPOBOJUTH OIBITHI, MOATBEPKIAIOIINE XUMUYECKHUE CBOMCTBA U3YYEHHBIX KJIACCOB HEOPTaHUYECKUX BELIECTB;

pacro3HaBaTh OIBITHBIM ITyTEM PACTBOPBI KUCJIOT U IIEJIOYEH 110 U3BMEHEHUIO OKPACKU MHIUKATOPA;

XapaKTEPU30BaTh B3aMMOCBS3b MEXK/y KIaCCAMHU HEOPTaHUYECKUX COECAUHEHUM;

packpsiBath cMbICH [lepuoanueckoro 3akona /. 1. Menneneena;

OOBSACHATh  (PUBMYECKHI CMBICH AaTOMHOrO (MOPSIIKOBOTO) HOMEpPA XHUMHYECKOTO 3JEMEHTa, HOMEPOB TpPYIIIbI U
nepuoza B nepuoandeckou cucreme . 1. Menaeneena;

OOBSACHATh 3aKOHOMEPHOCTH HW3MEHEHHUS CTPOCHHSI aTOMOB, CBOMCTB 3JIEMEHTOB B MpEAENax MallbIX NEPUOJOB U
TJIaBHBIX TOJTPYIIIL;

XapaKTEPU30BaTh XUMHUYECKUE AJIEMEHTHI (OT BOJOPOAA O KAJIbLHA) Ha OCHOBE MX IOJOKEHHS B MEPUOAUYECKOU
cucteme JI. . MenpaeneeBa n 0COOEHHOCTEN CTPOCHUS UX aTOMOB;

COCTaBIISAITh CXEMbI CTPOEHUSI aTOMOB TepBbIX 20 31eMEeHTOB nepuoanueckoit cucteMsl /1. 1. Menneneena;

PacCKpBIBaTh CMBICII TOHATUI: «XUMHUYECKASI CBS3b», «INEKTPOOTPULATEIBHOCTDY;

XapaKTEPU30BaTh 3aBUCUMOCTh (PU3MUYECKUX CBOMCTB BEILIECTB OT TUMNA KPUCTAINTMYECKON PEIIETKH;



L OIIpCACIIATL BU XHUMHYECKOM CBSI3U B HCOPraHUM4YCCKUX COCAMHCHUAX
L I/I306pa}KaTB CXCMBbI CTPOCHUS MOJICKYJ BCIICCTB, O6pa30BaHHI>IX Pa3sHbIMU BUAAMHU XUMHUYCCKHUX CB?I3€I>'I;

PACKpPBIBATb CMBICJI MOHSITUI «HMOH», «KAaTHOH», «AHHOH)», «3JICKTPOJIUTED?, CHCIAICKTPOIUTBID», «QJICKTPOJIUTUYICCKAA
Jucconuanusay, «KOKHUCIHUTCIb», «CTCIICHb OKUCIICHUA», KBOCCTAHOBUTCIIL), KOKHUCICHUC), KBOCCTAHOBJICHUC),

J ONPENIEIISATh CTENEHb OKUCJICHUSI aTOMa 3JIEMEHTA B COCIMHEHUU;

J PacKpbIBaTh CMBIC TEOPUH IIEKTPOIUTAUECKON TUCCOLNAIUY;

o COCTAaBJISITb YPABHEHUSI JIEKTPOJIUTHUECKON TMCCOUALIMU KUCIIOT, IIEJI0YEH, COJIEH;

J OOBSACHSTH CYITHOCTb MPOIIECCA IIIEKTPOJIUTUUECKON TUCCOIMAIIMN U pPEeaKIMil HOHHOTO 0OMEHa;

o COCTaBJISITh TOJHBIC U COKpAIIEHHBIC MOHHBIE YPABHEHUS peakiuii 0OMeHa;

o OTpeEeATh BOZMOKHOCTD MPOTEKAHUS PEAKIIUii HOHHOTO OOMEHA;

o MPUBOJIUTH PEAKIUU, TOATBEPKAAIOIINE KAUeCTBEHHBI COCTAB PAa3IMYHbIX BEILIECTB;

o OTIPENIEIISITh OKUCIUTEIh U BOCCTAHOBUTEIb;

o COCTaBJIATh YPaBHEHUS OKUCIUTEIBHO -BOCCTAHOBUTEIBHBIX PEAKIUM;

o Ha3bIBATh (DAKTOPHI, BIUSIONINE HA CKOPOCTh XUMHUECKOU PEaKIINH;

o KJIacCU(UIIMPOBATh XUMHYECKUE PEAKIIUU TI0 PA3IMYHBIM MIPU3HAKAM;

o XapaKTeprU30BaTh B3aWMOCBSI3b MEXIY COCTAaBOM, CTPOCHHUEM U CBOMCTBAMU HEMETAILIIOB;

o MPOBOAUTL  OMBITHl MO TMOJYYEHUIO, COOMPAHUI0O W H3YUYCHUI0 XHUMHUYECKHUX CBOWCTB Ta3000pa3HBbIX BEIIECTB:
YTJIEKHUCIIOTO ra3a, aMMHUaKa;

J pacrio3HaBaTh OIMBITHBIM MTyTEM ra3000pa3HbIe BEIIECTBA: YTIEKUCIBIM ra3 1 aMMHAK;

o XapaKTeprU30BaTh B3aMOCBSI3b MEXKIY COCTABOM, CTPOCHHEM U CBOWCTBAMU METAILIOB;

o Ha3bIBaTh OpPraHUYECKHE BEIIECTBA MO WX (popmylne: MeTaH, dTaH, STUJICH, METAHOJI, 3TAaHOJ, TJUIEPUH, YKCyCcHas
KHCJIOTa, aMUHOYKCYCHAasl KUCJIOTa, CTEAPUHOBAs KUCIIOTa, OJICMHOBAsI KUCJIOTA, TIII0K03a;

o OIICHUBATh BIUSHUE XUMUYECKOTO 3arpsi3HEHUSI OKPYKAIOIIEeH Cpe/ibl Ha OpraHu3M YeJIOBEKa;

J rpaMOTHO 0OpaIiaThCs ¢ BEIIECTBAMU B TTOBCETHEBHOM KU3HU;

o OTPENICNIITh BOBMOKHOCTh MPOTEKAHUS PEaKIUi HEKOTOPHIX MPEACTaBUTENICH OPraHUYECKUX BEIIECTB C KUCIOPOJIOM,

BOJOPOAOM, METAlJIaMH, OCHOBAHUAMMU, I'aJIOT'CHAMU.

BblnyCKHuK nojiyuum 603MOMHCHOCHIb HAYUUMDbCA.?
* gblOBUCAMDb U npoeepAintb IKCnepUMeHmajalbHO cunomesbl O XUMU4YeCKux ceolicmeax eeujecnme Ha OCHoee Uux cocmaea u
CmMpoOEeruUs, ux cnocobrocmu ecmynams 6 XumuuecKkue peakyuu, o xapakmepe u npoéyrcmaxpasfzuunblx XUMUYECKUX peakuuﬁ;



* Xapakmepuzoeamv eeujecmed no cocmagy, CMpOeHUuro U CEOUCMBAM, YCMAHABIUBAIOM NPUHUHHO-CIe0CMBEeHHbLE
CB8A3U MeHCOY OAHHBIMU XAPAKMEPUCMUKAMU BEUeCMBA,

* CcOCmasiamb MOAEKVIAPHbIE U NOJIHbLE UOHHbLE YPABHEHUS NO COKPAUWEHHBIM UOHHBIM YDAGHEHUSM,

* NPOCHO3UPOBAMb CNOCOOHOCMb Bewecmea NPOSGISMb OKUCIUMENbHbIE UIU B0CCIMAHOBUMENbHbIE CBOUCMBA C YUenmoM
cmenenell OKUCICHUSL DJIEMEHIMO08, 8X00AWUX 8 €20 COCMAB,

* COCMasIamb YPasHeHUs: peakyutl, COOMEEemcmayouux nocied08ameibHOCmu NPespaueHUll HeoPeaHUYeCKUx 6eulecme
PA3UUHBIX KIACCO8,

* BbIOBUAMb U NPOBEPSMb IKCNEPUMEHMANbHO SUNOME3bl O Pe3yibmamax 6030elCmeUs pasiuyHblX (Gakmopos Ha
UBMEHEHUEe CKOPOCMU XUMUYECKOU PeaKyul;

* UCNONB308aMb NPUOOPEMEHNBLE 3HAHUSL 051 IKOJIOSUMECKU SPAMOMHO20 NOBeOeHUs 8 OKpYicalouell cpeoe;

* UCNONBL308AMb NPUOOPEemEHHblEe KIOUesble KOMNEeMEeHYUU NPpU BbINOJHEHUU NPOEeKMOo8 U Y4eOHO-UCCIe008AMENbCKUX
3a0a4 NO U3YHEHUIO CBOLICME, CNOCOD08 NOLYHUEeHUs. U PACNO3HABAHUSL BEUECNG;

* 00bEeKMUBHO OYEHUBAMb UHDOPMAYUIO O BeUIeCBAX U XUMUUECKUX NPOYECCax,

* KPpUMu4ecku OMHOCUMbC K NCeBOOHAYYHOU UHpopmayuu, HedoOPOCO8eCmMHOU peKiame 6 Cpeocmeax MAaccoBoll
ungopmayuu;

* 0CO3HABAMDb 3HAUEHUE MEOPEeMUYECKUX ZHAHUL NO XUMUL OIS NPAKMUYECKOU 0esIMelbHOCIU Yel08eKd,
co30arom Mooenu U cxemvl ONs peuleHuss Y4eOHbIX U NO3HABAMENIbHbIX 3a0ai, NOHUMAMb HeoOX00UMOCMb COONOO0EHUs.
npeonucanull, npeosazaemvlx 8 UHCMPYKYUSIX NO UCNOJIb308AHUIO TeKAPCME, CPeOCms OblMOoBo XUMUU u Op.



TemaTn4yecKHH IJIaH yqeﬁﬂoro npeamMeTa XuMus 9 kaacce

Ha3Banue pa3aena (0s10xa)

KoanuecTBo 4acoB Ha

M3 Hux KoJIHYECTBO YacoB, OTBCACHHLIX HA NMPAKTUYECCKYIO 4YaCTbh "

U3yueHue paszjiena KOHTPOJIb
(6s10K2) Jla0opaTopHble | MPaKTHYECKHE IKCKYypCHus KOHTPOJIbHBbIE
padoThI padoThI padoThbI
[ToBTOpEHME M 0000IIEHNE CBEICHUN | 5 12 - -
o Kypcy 8 kimacca. XUMHUYECKHE
peakuuu
XHUMHYECKUE PEaKIIUH B PaCTBOPAxX 10 18 1
(10 9)
Hemeramnsl u uX coeTMHEHUS 25 8 4
MeTabl ¥ UX COCTMHECHUS 17 4 2
XuMHUS U OKpY’KaroIas cpena 2 - -
O0600611IeH1E 3HAHUI 10 XUMHUH 3a 7 -
KypC OCHOBHOM IIKOJIBI.
Pe3epBHOE Bpems 3




Conepxxkanue yueOHOro nmpeamera

IToBTOpEeHMe M 00001IeHUE CBEeIeHHH 10 Kypcy 8 Kiacca

bunapnsie coequnenus. OKcHbI coeodpasyromie u HeconeoOpasyromue. [ uapokcuipl: oCHOBaHUS, aM(OTEPHBIE,

KHCJIOTHI. CpCI[HI/IC, KHCJIBIC, OCHOBHBIC COJIH.

O060011eHre CBEICHU 0 XUMUYeCcKuX peakiusax. Knaccudukanus XuMU4ecKuX peakiuil o pa3anyHbiM OCHOBAHUSIM:
COCTaBY U YUCILY Pearupyromux 1 o0pa3yromuxcsl BeEeCTB, TEI0BOMY 3P EKTy, HallpaBICHUIO, U3MEHEHHIO CTENEHEN

OKHUCJICHHA 3JICMCHTOB, 06p33y101HI/IX pearupyromuc BCuicCTBa, (1)&36, HCIIOJIB30BAHHIO KaTalIkn3aTopa.

[TonsiTue o CKOpPOCTH XUMHUYECKOM PCaKIUU. q)aKTOpBI, BJIIMAIOIIHUC HA CKOPOCTh XUMHUYCCKUX peaKum”I: Impupona
pearupyromux BCHICCTB, HX KOHLOCHTPAIK:A, TCMIICpAaTypa, INI0IIadb COIIPUKOCHOBCHUS, HAJINYHNC KaTaJIn3aTOopa. Karanus.

JdeMoHCTpanuu
9) O3HakoMIIEHHE C KOJUICKIIUSAMHU METAJIJIOB M HEMETAILJIOB.
10) O3HaKOMJIEHHE C KOJUIEKIIUSAMU OKCUIOB, KUCIIOT U COJIEH.
11) 3aBUCUMOCTb CKOPOCTH XUMUYECKON PEAKIIUN OT MPUPOJIbl PEATUPYIOIINX BEIIECTB.
12) 3aBUCUMOCTh CKOPOCTH XMMHUYECKOW PEAKIIMHU OT KOHLICHTPALIUHU pearupyromux BEIIECTB.
13) 3aBUCHUMOCTb CKOPOCTH XMMUYECKOW PEaKIMU OT IUIOIIAIN
COTNIPUKOCHOBEHUS PEarupyroInX BEMIECTB («KUTSIIUN CII0M»).
14) 3aBUCUMOCTh CKOPOCTH XUMUYECKON PEAKIIUN OT TEMIIEPATYPHI PEArNPYIOIINX BEIIECTB.

JlabopaTopHbIe ONBITHI

SR

B3aumopeiicTBue aMMHuaka u XJ0pOBOIOPOAA.

Peaknust HenTpanu3amuu.

Hab6nronenue TemnoBoro s dexra peakium HenTpain3aiim.

B3auMmopeiicTBue cepHoit KUCI0ThI ¢ okcuaom Meau (11).

Paznoxenune nepokcuma BoJopoaa ¢ MOMOIIBIO KaTajaasbl KapTodens

3aBUCHUMOCTh CKOPOCTH XMMUYECKOW PEAKIIUU OT NPUPOIbl PEArnpyIOLIMX BEIIECTB HA IPUMEPE B3aUMOAECHCTBUS

pPacTBOPOB THOCYJb(aTa HATPuUs U XJIopua Oapusi, THOCYIb(aTa HATPUS U COJITHONU KUCIIOTHI.



7. 3aBUCUMOCTbH CKOPOCTH XMMHUYECKOHN peaKIuu OT MPUPOIbl METAJUIOB MPU UX B3aUMOJEHCTBUU C COJITHON KUCIOTOM.
8. 3aBUCUMOCTb CKOPOCTH XUMUYECKON PEAKIIUU OT MPUPOJIbI KUCIOT MPU B3AUMOJICHCTBUU UX C JKETIC30M.

9. 3aBUCUMOCTb CKOPOCTH XUMUYECKON PEAKIIUU OT TEMIIEPATYyPHI.

10. 3aBHCHMOCTb CKOPOCTH XMMUYECKON PEAKIIMU OT KOHIICHTPAIIUU.

11. 3aBUCHUMOCTb CKOPOCTH XUMUYECKON PEAKIIMHU OT ILJIOIIA U COMPUKOCHOBEHUSI PEarupyIOIIUX BEIIECTB.

12.  3aBUCUMOCTb CKOPOCTH XUMUYECKON PEAKI[MU OT KaTaln3aTopa.

XuMnueckKmne P€aKIMu B pacTBopax 3JEKTPOJIUTOB

[TonsiTne 00 SIEKTPOIUTUYECKOM JUCCOLUMAIIMM. OJNEKTPOJUTBHI M HEIJICKTPOJUTHL. MeXaHu3M JHCCOIMAIuU
AIIEKTPOJIUTOB C PA3IUYHBIM XapaKTepoM CBsi3U. CTENEeHb ANEKTPOIUTHIECKOM quccoruanuu. CUIbHBIE U C1a0ble SJIEKTPOIUTHI.

OCHOBHBIE TIOJIOKEHUSI TEOPUH DJEKTPOIUTHUYECKOU auccormanuu. Knaccudukaius MOHOB U uX cBoMcTBa. KHUCHOTHI,
OCHOBAHUS M COJIM KakK 3JEKTPoiauThl. VX Kiaccudukanus 1 1Uccoluausi.

OO01mue XMMHYECKUE CBOMCTBA KHCJIOT: U3MEHEHHE OKPACKH HMHJIUKATOPOB, B3aUMOJIEHCTBUE C METajUlaMH, OKCHUIAAMHU U
TUAPOKCUIAMU METALIOB U COISIMU. MOJIEKYISIpHBIC M HOHHBIC (TTOJIHBIE U COKpaIEHHbBIE) YPaBHEHUS PEaKIUi.
XUMHUYECKUM CMBICIT COKpAIIEHHBIX YpPAaBHECHMU. YCIIOBHUS MPOTEKAHMWS PEAKIUM MEXKIY SJICKTPOJMTaMH J0 KOHIA. Psan
aKTUBHOCTH METAJIJIOB.

OOmme XMMHUYECKHME CBOMCTBA IIEJOYEH: B3aMMOJICMCTBUE C KHMCJIOTaMH, OKCHIAMHM HEMETauioB, cojigmMu. OOmue
XUMHYECKUE CBOMCTBA HEPACTBOPUMBIX OCHOBAHUI: B3aMMOJICHCTBUE C KUCJIOTAMU, PA3JIOKEHUE ITPYU HArPEBAHUM.

OOuue XMMUYECKHE CBOMCTBAa CpPeAHUX COJIEH: B3aUMOJACHCTBHE C KHCJIOTaMH, IIEJI0YaMH, COJISIMA U MeETajulaMu.
BzaunmojeiicTBre KUCIBIX COJICH CO IIEI0UYaMH.

IM'uaponus, kak 0OMEHHOE B3aMMOJIEHCTBHUE CoJiel ¢ BOJOM. ['Maposiv3 COJIM CHUIIBLHOTO OCHOBAaHMS M CJIa00W KHUCIIOTHI.
I'unponus conu cnaboro ocCHOBaHMS M cHIIbHOM kucnoThl. [lkana pH.

CBOMCTBAa KUCIOT, OCHOBAaHMUW, OKCHUJIOB U COJIEW B CBETE TEOPUH JIIEKTPOJUTHUYECKON IHCCOLMAIMU U OKUCIUTENBHO-
BOCCTAaHOBUTEBHBIX PEAKIIUM.

JdeMoHCTpaIUH.
15) HcnpiTanne BEIECTB U KX PACTBOPOB HA 3JIEKTPOIIPOBOIHOCTD.
16) 3aBUCHUMOCTb JIEKTPONPOBOJHOCTH YKCYCHOM KUCIOTHI OT KOHIEHTPAIIUH.
17) JIBM>KEHHE OKpALICHHBIX HOHOB B AJIEKTPUUYECKOM IOJIE.

18) Ornpenenenue xapakrepa Cpebl B paCTBOpaX COJIEH.



JlabopaTopHbIe ONBITHI.

13. Aucconmanus ciabbIX 3JEKTPOJIUTOB HA TPUMEPE YKCYCHOM KUCIIOTHI.

14. I3meHeHne OKpaCKu MHAUKATOPOB B KUCIIOTHOM CpEJIE.

15. Peakuus HeWTpaav3aluy pacTBOPA MIETOYM PA3JIUUYHBIMUA KUCIOTAMH.

16. Ilomyuenue runpoxcuna meau (11).u ero B3auMojeiicTBUE ¢ pa3IMUYHBIMU KHCIOTaMHU.
17. B3aumoieicTBUE CHIIbHBIX KHCIOT ¢ okcuaoMm meau (1),

18-20. BzanmoseiicTBrE KUCIOT C METAJIAMH.

21. KauecTBeHHas peakius Ha KapOOHAT-HOH.

22. [losmyyeHne CTyAHS KPEMHUEBOU KHUCIIOTHI.

23. KauecTBeHHas peakiys Ha XJIOPUJ - WIH CYyIb(aT-HOHbI

24. I3MeHeHne OKpAaCKA HHAUKATOPOB B IIECJIIOYHOU CPEJIE.

25. BzanMoieicTBrE MIEI0YEH C YTICKUCIBIM Fa30M.

26. KauecTBeHHas1 peakiysi Ha KATUOH AMMOHHUS.

27. Ilomyuenue ruapokcuna menu (I1) u ero pasznoxenue.

28. B3aumoseiicTBie KapOOHATOB C KUCIOTAMH.

29. [Monyuenue ruapokcua xemnesza(lll).

30. BzaumoeiicTBue xene3a ¢ pactBopom cyibbata meau (I1)

IIpakTnueckune padoThl

1. CBoiicTBa KHCJIOT, OCHOBaHWM, OKCHJIOB U COJIE B CBETE TEOPUHM DJICKTPOIUTUUECKON TUCCOIMALINK U
OKHCJIMTEIHO ~-BOCCTAHOBUTEIBHBIX PEAKIIUI

HemeTaJiibl M1 X COeIMHEHUS

CTtpoeHue aToOMOB HEMETAUIOB M HX TmonoxeHue B Ilepuommyeckoir cucreme. Psg  3IeKTpoOTpUIIATEIBHOCTH.
Kpucrammueckne pemérkn HEMETauIOB — IMPOCThIX BeEWIECTB. AJuioTponuss M €€ mnpuuuHbl. DHU3WyecKue CBOMCTBA
HeMeTau1o0B. O0IIMe XMMHUYECKHE CBOMCTBA HEMETAJIJIOB: OKUCINUTEIbHBIE U BOCCTAHOBHUTEIILHBIE.

l'anorensl, cTpoeHHE WX aTOMOB M MOJIEKyJd. DHU3NUECKHME W XUMHUYECKHE CBOMCTBA TaJOr€HOB. 3aKOHOMEPHOCTH
W3MEHECHUS CBOWMCTB TaJIOT€HOB B 3aBUCHUMOCTH OT HMX MoJyiokeHHs B llepmoamueckoi cucteme. HaxokneHune rajaoreHOB B
MPUPOJIE U UX MOJyYeHUE. 3HAYCHHE U PUMEHEHHUE raJOTeHOB.

["anoreHoBOOPOBI M COOTBETCTBYIOIIME WM KHCIIOTHI: IIABUKOBAs, COJISHAs, OpOMOBOJOPOIHAS, HOJIOBOJIOPOIHAS.
I"anorenupl. KauecTBeHHBIC peakiy Ha TaJlOreHUA-UOHBI. [I[puMeHeHe COeTMHEHMI raJIOTeHOB U UX OMOJIOTHYECKasT POJIb.



O6mas xapakrepuctuka 3neMeHToB VIA-rpynmnel. Cepa B mpupojie u e€ noixydeHue. AJIOTpOIHbIE MOIU(DUKALIUN CEPBI U
UX CBOMCTBA. XMMHUYECKUE CBOMCTBA CEPBI U €€ IIPUMEHEHHUE.

CepoBOIOPO/I: CTPOCHHE MOJEKYIbI, (PU3UUECKUEe U XMMHUYECKHME CBOMCTBA, MOydeHUE U 3HaueHue. CepoBOAOpOIHAs
kucnota. Cynbduabl 1 ux 3HaueHue. JIroMuHOGOpHI.

Oxcun cepsl (1V), cepructas kucioTa, cynburhl. KadyecTBeHHas peakiys Ha CyIb(QHUT-HOH.

Oxcun cepsl (VI), cepnas kucnota, cynbdatel. Kpucraminoruaparel. KauecTBeHHas peakiiys Ha Cyib(aT-uOH.

CepHass KucioTa - CHIBHBIM dekTpoiuT. CBoiicTBa pa30aBICHHOW CEPHON KHCIOTBHI, KaK THITMYHOW KHCJIOTHI:
B3aMMOJICCTBHE C METaJIaMH, OCHOBHBIMH U aM(OTEPHBIMU OKCHIAMH, OCHOBAHHMSMU W aM(OTEPHBIMUA THUIPOKCHIAMH,
cosisimu. KauecTBeHHast peakiys Ha CyJb(aT-uoH.

O6mas xapaktepucTuka 3jeMeHToB VA-rpynmbl. A30T, CTpoeHHE atoMa U MOJeKyibl. dusznueckue U XUMUYECKUE
CBOMCTBA M MPUMEHEHHUE a30Ta. A30T B IPUPOJIE U €r0 OUOJIOTHUYECKAs POJIb.

AMMUaK, CTpOCHHE MOJEKYJIbl U (Pu3nueckue CBOMCTBAa. AMMMauHas BOJla, HAIIATBIPHBIA CHOHMPT, TUJpPAT aMMHUaKa.
JIOHOPHO -aKIENTOPHBIA MEXaHU3M 00pa30BaHUs KaTHOHA aMMOHUs. BoccTaHoBUTENbHBIE CBOMCTBAa amMmmuaka. Coau aMMOHUS U
uX npuMeHeHne. KauecTBeHHas peakius Ha KAaTHOH aMMOHHUSI.

Oxkcunpl a30Ta: HeconeoOpa3yrolue U KUCIOTHBIE. A30THCTasl KUCIOTa U HUTPUTHL. A30THAs KUCIOTA, €€ MOJyYyeHue U
cBoiicTea. Hutpartsr.

®ocdop, crpoenne atoma u amiorporus. Dochumpl. Dochun. Oxcun dochopa(V) u oprodochopnas kucnora.
docdartel. DochopHbIe YaoOpeHus. MHCeKTUINIbI.

OO6muras xapakrepuctuka 35eMeHTOB [V A-rpymiibl: 0COOEHHOCTH CTPOEHUSI aTOMOB, MPOCTHIX BEIIECTB U COCTUHEHUN B
3aBUCUMOCTH OT MOJIOXKEeHUs 31eMeHToB B [lepuoanueckoii cucreme. Yriaepos. AIOTPOINHbIE MOAU(PUKALIUU: aliMa3, Tpadur.
AMOpPOHBII yraepoaq M €ro copra: caxa, aKTUBUPOBaHHBIM yronb. AjacopOuus. XHMHYECKHME CBOWCTBA Yriepoja.
Koxkcoxumuueckoe mpou3BOACTBO U ero npoaykius. Kapouasi.

Oxkcupn yraepona(ll): ctpoenune mosekyinbl, mojydeHue U ero cpoiictBa. Oxcun yriepoaa(lV): cTtpoeHune MoJieKylbl,
MOJIyYeHUE M €ro CBOMCTBa. YroibHas kucioTta. CojM yroJbHOW KHUCJIOTHI: KapOOHAThl U TUAPOKapOOHaThl. TexHuueckas u
nuieBas coja.

Heoprannueckre M oOpraHMYecKuE BEIIECTBA. YTIJIEBOJOPOJbl. XMMHUYECKOE CTPOEHHUE OPraHMYECKUX BEIECTB, Kak
MOPSAOK COEAMHEHUSI AaTOMOB B MOJIEKYJIE€ IO BaJIEHTHOCTH.

Meran, 3TaH, KaK OpeiesibHbIC YIIIEBOJAOPOAbl. DTHIIEH U alleTUJIEH, KaK HenpeielbHbIe (HEHACHIIEHHbIE) YTIIEBOI0OPO/IBI.
I'openune yrineBogopoaoB. KauecTBeHHbIE peaklIMi Ha HEMPEAEIbHbIE COCTUHEHMUS.

OTUTIOBBIA CHUPT, €ro MOJy4YeHue, MPUMEHEHHE W (U3MOJOTUYECKOe HelcTBHe. TpEXaTOMHBIA CHUPT TIUIEPHH.



KauecTtBeHHas peakiusi HA MHOTOATOMHbBIE CITUPTHL. Y KCYCHAs - PEICTaBUTEINb Kilacca KapOOHOBBIX KUCIOT.

Kpemnuii, crpoenue ero atoma u cBorictBa. Kpemuunii B mpupoae. Cummnuabl ¥ cuinad. Oxeunn kpemuus(1Y). Kpemnauesas
KHCJIOTA U €€ COJIU.

[Ipon3BoacTBO cTEKIIA U IeMeHTA. [[poIyKIMs CUITMKATHON NPOMBIIIIIEHHOCTH: ONTUYECKOE BOJIOKHO, KepamuKa,
dbapdop, dasHc.

OnrTrueckoe BOJIOKHO.

Hemerannsl B mpuponae. @pakinoHHas MeperoHka *HUAKOTO BO3AyXa Kak CIoco0 MOJIyuYeHHUs: KUCIOpo/a, a30Ta, aproHa.
[Tomyuenue docdopa, KpeMHUs, XJI0pa, HoAa. DIEKTPOIU3 PACTBOPOB.

[Tomy4yeHue cepHON KUCIOTBI: ChIPbE, XUMU3M, TEXHOJIOTUYECKASI CXEMa, METO/1 KUIISIIETO CJI0s, TPUHLIUIIBI
TEIJI000MEeHa, IPOTUBOTOKA U UPKYJIAuuK. Oneym. [Ipon3BoIcTBO aMMHUaKa: ChIpbE, XUMU3M, TEXHOJIOTUYECKAS CXEMA.
JlemoHCcTpauumn
Kosnekius HeMeTaos.

Mopenu KpucTamIn4ecKnX peleToOK HEMETAIIOB: ATOMHBIE U MOJIEKYJISIPHBIE.
O30HATOp U MPUHIIUIIBI €r0 Pa0OTHI.

["opeHue HeMeTaIoB - MPOCTHIX BELWIECTB: cepbl, (hochopa, IPEeBECHOTO YIJISl.
OOpa3s1ibl raJIOreHOB - MPOCTHIX BEIIECTB.

B3auMopencTBre rajJloreHoB ¢ METaJlJIaMHU.

BriTecHenue xsopa 6poMoOM UK Hojia U3 pacTBOPOB UX COJICH

Kosutekuus npupoaHbIX COEAMHEHUH XJIOPa.

B3aumMozencTBre cepsl ¢ METAJLIAMM.

['opeHue cepbl B KUCIOPOAE

Kosneknus cynbGUIHBIX PYI.

KauectBennas peakius Ha Cyab(OUI-UOH

OO6eciBeunBaHre OKPAIICHHBIX TKAHEH U IIBETOB CEPHUCTHIM T'a30M.
B3auMonencTBre KOHLIEHTPUPOBAHHON CEPHOM KUCIIOTHI C MENIBIO.
OOyriMBaHuEe OPraHMYECKUX BEIIECTB KOHIIEHTPUPOBAHHON CEPHON KUCIOTOM.
Huarpamma «CocTaB BO3/1yXay.

BuneodparmenTst u cnaitapl «lItuasu 6azapbn.

[Tonyuyenue, cobupanuie 1 pacrio3HaBaHHE aMMHaKa.



Paznoxenue ouxpomara aMMOHHS.

B3anmonenicTBre KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIBIO.

['openue yepHOro mopoxa

Pa3znoxenue HUTpaTa Kajvsi U TOPEHUE JPEBECHOTO YrOJIbKa B HEM

OO6pa3isl NPUPOIHBIX coeArnHeHUH docdopa.

['openue docdopa Ha BO3IyXe U B KUCIOPOJIE.

[Tomyuenue 6emoro dochopa 1 UCIIBITAHUE €TO CBOMCTB

Komnexkuusa «O0pa3ipl IpUPOAHBIX COETUHEHUHN YIIIepoiay

[Toptper H. /1. 3enmuckoro. [TornonieHne akTMBUPOBAaHHBIM YIVIEM paCTBOPEHHBIX BELIECTB MJIU Ia30B.
Y CTpoiCTBO MPOTUBOTA3A.

Mopenu MoJieKysl MeTaHa, 3TaHa, STWICHA U alleTUJICHA.

B3aumopeiicTBue aTuieHa ¢ OpoMHON BOJIOM U pacTBOPOM MEpPMaHraHaTa KaJlus.
OO11ue XMMHUYECKUE CBOWCTBA KUCIOT HA IPUMEPE YKCYCHON KUCIIOTHI.
KauecTBeHHas peakuysi HA MHOTOATOMHBIE CITUPTBHI.

Komnexkuus «O0pa3ipl IPUPOAHBIX COETUHEHUN KPEMHHUSI.

Konnekuus crexkiia, KepaMUKH, IEMEHTA U U3JCIIUN U3 HUX.

Komnexkuus npoayKiuy CUIMKaTHON MPOMBIIUIEHHOCTH.

BuneodparmenTs u cnaiinbl «II[pon3BoaCTBO CTEKIIA U LIEMEHTA.

Komneknus «IIpupoaHpie COeTMHEHUS HEMETAILIOBY.

BuneodparmenTs! u craipl «@pakiinoOHHAs TIEPETOHKA KUIKOTO BO3IyXa»
BuneodparmenTs u cnaiinsl «llonyuenrne Bogopoaa, KUCIOPOJa U TajJOr€HOB ANEKTPOIUTHUECKUM CITIOCOOOM.
Mopenu annapaToB JUIsl IPOU3BOACTBA CEPHON KUCIIOTBHI.

Mopeap KUISIIETro CIosl.

Mopenp KOJOHHBI CUHTE3a aMMHAKA.

BuneodparmenTs u cnaitabl «II[pou3BocTBO CEPHON KUCIOTHI».
BuneodparmenTs u cnaitabl «II[pon3BoacTBO aMMuakay.

Komneknust «CpIpb€ 7151 TOTyYEHHSI CEPHON KUCIOTBDY.

JlaGopaTopHblie ONbITHI



31. Pacrio3HaBaHue TajOr€HUI-HOHOB.

32. KauecTBeHHbIE peaKlMK Ha CyJIb(aT-uOHBI.

33. KauecTBeHHas peakius Ha KATUOH aMMOHHSL.

34. XuMHUYECKHE CBOMCTBA a30THOM KUCIIOTBI, KaK AJIEKTPOJIUTA.
35. KauecTBenHble peakiuu Ha GocdaT-HOoH.

36. [TomydyeHue u CBOMCTBA YrOJIbHOM KUCTIOTHI.

37. KayecTBeHHas peakiys Ha KapOOHAT-HOH.

38. IIponyckaHue yIriIeKHUCIIOrO ra3a 4epes pacTBOp CHIIMKATa HATPUS.
IpakTuyeckue padoThI

2. I3ydueHne CBOMCTB COJISTHOM KUCIIOTHI.

3. 3yueHne CBOMCTB CEPHOU KUCIIOTHI.

4. TlomyyeHne aMMuaKa v U3y4Y€HHUE €ro CBOMCTB.

5. [lony4yeHne yriuekucioro ra3a u M3y4eHue ero CBOMCTB.

MeTaiibl 1 UX COECIMHEHUS

[Tonoxxenne meraiuioB B Ilepuonndeckor cuctemMe xumudeckux sieMeHToB [. M. MenaeneeBa, CTpoeHME UX aTOMOB H
KpPUCTAIUIOB. MeTannmyeckas CBsI3b U METAJUIMYECKasl KpUcTajuinueckas peméerka. Gu3ndyeckue CBOMCTBA METAJUIOB: JJIEKTPO- U
TETJIONMPOBOAHOCTD, OTPAXKAIOIIask ClIOCOOHOCTD, TNIACTUYHOCTh. CIilaBbl UEPHBIC U 1IBETHHIC.

Meramnel Kak BOCCTAaHOBUTENW. OJEKTPOXUMHUYECKUU P HANpsDKEHUW. B3auMOJEHCTBHE METAUIOB C  HEMETAJUIaMH,
OKCHJaMH, KUCIIOTAMH, COJISIMA. AJTFOMUHOTEPMHUSL.

CtpoeHue aTOMOB M MPOCTHIX BEIIECTB IIEJIOYHBIX METAJJIOB. 3aBUCUMOCTh (DU3UYECKUX U XUMUYECKUX CBOMCTB IIEIIOYHBIX
METAJIOB OT 3aps0B siAep UX aroOMOB. OKCHUJIBI U TUAPOKCHUIBI MIEJIOYHBIX METAJIOB, UX MOJIyYEHHE, CBOMCTBA, PUMEHECHHUE.
Baxueiimme cony meaoYHbIX METAJIOB, UX 3HAYECHUE B )KUBOM U HEKUBOW MPUPOJIC U B )KU3HU YETIOBEKA.

CrpoeHue aTOMOB M MPOCTBHIX BEIIECTB IIETOYHO3EMENbHBIX META/NIOB. 3aBUCUMOCTh (PU3MYECKUX M XHMHUYECKUX CBOMICTB
HIETTOYHO3EMEIBHBIX METAJIOB OT 3apsloB sep MX aroMoB. OKCHABI M THAPOKCHJIBI IIEJIOYHO3EMEIIBHBIX METAJIOB, HX
MOJy4€HNE, CBOMCTBA U NPUMEHEHHE. BaxkHeWIMe comv MIEIOYHO - 36MEJIbHBIX METAUIOB, UX 3HAYCHUE B MPUPOJEC U KU3HU
yenoBeka. KapboHatel v ruipokapOOHATHI KAJIbIIHSL.

XKéctkocTh BOMBI: BpeMeHHAs U nocTosiHHas. CrocoObl ycTpaHeHUsI BpeMEeHHOMU kE€cTKOCTU. CrIoCOOBI yCTpaHEHUs TTOCTOSTHHOM
xe€ctkoctu. Monuthl. CoenvMHEHUS aNTIOMUHUS B Tpupoae. XUMHUYECKHWE CBOWCTBa amroMuHUA. OCOOEHHOCTH OKCHAA M



THJIPOKCH/IAa ATFOMUHIMS Kak aM(OTEpHBIX COeTUHEeHM. Baxkueime conu amoMuaus (XJI0pu, cyibdar).

OcobenHoctu cTpoeHusi aToma xenesa. JKenezo B npupone. Baxueimue pyasl sxene3a. Oxcuapl U ruapokcunl xenesa(ll) u
xeneza(lll). Conu xeneza(ll) u sxeneza(lll). OOHapyxeHre HOHOB KaTHOHOB jKeJie3a B pacTBOPE. 3HaUECHUE COCTMHEHUI JKee3a.
Koppo3sus xumuueckas 1 3JIeKTpOXUMHUYECKasi. 3alliTa METalIOB OT KOPpO3uu. MeTailisl B mpupojie: B CBOOOJHOM BHJIE U B
Buje coennHeHui. [lonarue o Mmetamtyprun. YépHas v BeTHass MeTayutyprus. [lupoMeramtyprusi, THAPOMETaILTYPTHS,
anekTpoMeTautyprus. JJomennsiil nporecc. [lepepaboTka uyryHa B cTajib. DIEKTPOJIU3 PACIIaBOB.

JlemoHCcTpanumn

19) B3aumopericTBre HATpUs, IUTHUS U KaJIbLHS C BOJIOM.

20) ['openue HaTpus, MArHUS U KeJie3a B KUCIOPOE.

21) Bcnbinika TepMUTHON cMecH.

22) B3auMopenicTBrEe cMeCH TOPOIIKOB CEPBI U JKEJE€3a, IIMHKA U CEPHI.

23) B3auMopelicTBrE antOMUHUS C KUCIOTaMU, IIEJI0YaMH U BOJIOM.

24) B3auMmopeinicTBre Kene3a 1 MeJId ¢ XJIOPOM.

25)B3anmoieicTBre MeIU ¢ KOHIIEHTPUPOBAHHOM CEPHOM KUCIOTON M a30THOM KUCIOTOM (pa30aBiieHHON U
KOHIIEHTPUPOBAHHOM ).

26) Okpacka 1mIaMeHy COeIMHEHUSMHU IIEI0YHBIX METAILIOB.

27) Okpacka 1miaMeHy COeIMHEHUAMU MIETI0YHO3EMEIbHBIX METAILIIOB .

28) l"amenue u3BecTr BOJIOK.

29)[Tonyuenune ®ECTKON BOIBI B3aUMOJICUCTBUEM YIJIEKUCIIOTO ra3a ¢ M3BECTKOBOW BOJOH.

30) VYcrpanenue BpeMEHHOM KECTKOCTH KUMISTYEHUEM U T0OABKOM COJIBI.

31) YcrpaHeHne nNoCTOSTHHOM KECTKOCTU JOOABKOM COJTBI.

32) WNoHUTHI ¥ IPUHIUT UX JEHUCTBUS (BUIEO(PATMEHT).

33) Komnekuust mpupoaHbIX COEAMHEHUN aTFOMUHMUSL.

34) BuaeodparmenTs! u ciaitapl «OKCU aTFOMUHUS U €T0 MOJIU(DUKAIII).

35)[Tonyuenne aM(pOTEpHOTO THAPOKCHIA ATIOMHHKS M HCCIICIOBAaHUE €T0 CBOMCTB.

36) Komnekunst « XuMuyeckrne UCTOUHUKHU TOKA.

37)Pe3ynbTarhl JIUTETHLHOTO IKCIIEPUMEHTA TI0 U3YUEHUIO KOPPO3UHU CTATBHBIX U3JEIUI B 3aBUCIMOCTH OT YCJIOBHUI
IIPOLIECCOB.

38) BoccranoBnenue meau u3 okcuaa meau(ll) Bomopogom.

39) BuneodparmenTst u ciaitapl «I[pon3BoICcTBO YyryHA U CTATN.



40) BuneodparmenTs! u cnaiiapl «3aenust u3 4yryHa u craimy.
41) BuneodparmenTs! u ciaiiapl «[Ipon3BOICTBO ATFOMUHUS.
JlabopaTopHbI€e ONBITHI
39.B3aumoeiicTBre Kene3a ¢ pacTBopoM cynbdara meau(ll).
40.ITonydyeHre N3BECTKOBOM BOJIbI U OIBITHI C HEM.
41.TTonyuenune rugpokcuaoB sxenesa(ll) u (11).
42.Ka4yecTBEHHbBIC PEAKIINY HA KATUOHBI KeJe3a
IIpakTnyeckue padoTbl
6. [lomydeHue KeCTKOU BOJIBI U CITOCOOBI €€ YCTpaHEHHUS.
/. Pemenune skciepMMEHTAIBHBIX 3a71a4 10 Teme «MeTtamibn.

XHUMHUS M OKPY:KaOLIas cpeaa

Crtpoenue 3eMiu: siapo, MaHTHUS, 3€MHAasl KOpa, UX XUMHUYECKH cocTaB. JInTocdepa u e€ XumMudeckuit cocTasn.
Mumnepansl. Pynpbl. Ocagounsie noposl. [lone3nsie nckonaembie. XUMHUECKHI cocTaB ruapochepbl. XUMHUECKUIN COCTaB
aTMocdephl.

W cToOUHNKN XUMHYECKOTO 3arpsi3HEHUS OKpYIKaromien cpespl. [1obanbHbIle SKOIOrHYecKre MPo0IeMbl YeTIOBEYECTRA:
MapHUKOBBIN 2P (HEKT, KUCIOTHBIE T0KIHU, 030HOBBIC JBIPhI. MEXTyHApOAHOE COTPYAHUYECTBO B 00JIACTU OXPaHbl OKPYKArOIIeH
Cpeabl OT XUMUYECKOTO 3arpsi3HEHUS. «3eJIE€HasT XUMUSD.
JdemoHcTpanumn

42) BuneodparmenTsl u cnaitasl «CTpoeHne 3eMian U €€ XUMUYECKHU COCTaBy.

43) Kosnekius MUHEPAJIOB ¥ TOPHBIX MTOPO/I.

44)Konnexius «Pyasl MeTaIoBy.

45)BuneodparmenTst u crnaiiapl «I mo0ambHbBIC SKOJIOTHUECKHE MPOOIEMBI YeTOBEUCCTBAY.
JlabopaTopHbIe ONBITHI
43. 3yueHue rpaHura.

O06001IeHMe 3HAHUI IO XUMMH 32 KYPC OCHOBHOM IIKOJIbI.
IToaroroBka kK OCHOBHOMY roCyJapCTBEHHOMY 3K3aMeHY
Ctpoenue atomMa B COOTBETCTBHUH C MOJOKEHUEM XUMHYECKOTro aieMeHTa B [lepuoauyeckoii cucreme. CTpoeHHE BEIIESCTBA:



XUMHUECKasl CBA3b M KPUCTAININYECKUE PEIIETKH. 3aBUCUMOCTb CBOMCTB 00pa30BaHHBIX AJIEMEHTaMH IPOCTHIX BELIECTB
(MeTaioB, HEMETAIIOB, OJIATOPOJHBIX Ta30B) OT MOJIOKEHUS AIIeMeHTOB B [lepuonnyeckoii cucreme. Tumnonorus
HEOPTaHWYECKUX BEILECTB, JI€JICHUE UX Ha KIIacchl U rpynisbl. [IpeacraBuren.

[Tpu3Haky U ycia0BUs IPOTEKAHUS XUMUUECKUX peaKkUid. TUIOIOTUS XUMUYECKUX PEaKUi MO Pa3IUYHbIM OCHOBAHUSIM.
Peakuuu nonHoro ooMena. OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIHH.

XUMUYECKUE CBOWCTBA IPOCTHIX BEIIECTB. XapaKTepHbIe XUMUUECKHUE CBOICTBA COIE00Pa3yIOLIMX OKCUIO0B, THIPOKCHIOB
(OCHOBaHMIA, KHCIIOT U aM(OTEPHBIX TUAPOKCHJIOB), COJIEH.

DopMBbI OPraHu3auuy y4eOHOM 1eATeTbHOCTH:

dbpoHTanpHasA, WHAUBUIAYyalbHAs, TPYIIOBas: padoTa B Mapax, MHAWBUIYAIbHO-TPYIIIOBas Gopma.
OcHOBHBIC BU/IbI Y4€OHOM AeSITEJIbHOCTH:

Bunapl gedarenbHOCTH CO CIIOBECHOM (3HAKOBOI) OCHOBOM:

Cnymanve 0ObSICHEHUI YUUTEs.

Crnylianue v aHaiv3 BBICTYIUIEHUI CBOMX TOBApHUIIEH.
CamocrosiTenbHas paboTa ¢ y4eOHUKOM.

PaboTta ¢ Hay4HO-TTOMYJISIPHOM JIUTEPaTypOi;

OT100p 1 cpaBHEHHE MaTepuaja 1o HECKOJIbKUM HCTOUYHUKAM.
Hanucanue pedepaton

Pemienne TekCTOBBIX 3a1ad.

BrinonHenne 3a1aHuil 110 pa3srpaHUYECHUIO TOHATHH.
CucremaTtu3zanus yaeOHOTO MaTepuana

BI/II[LI ACATCIBHOCTH Ha OCHOBC BOCIIPHUATHUSA 9JICMCHTOB ,Hef/'ICTBI/ITeJ'IBHOCTI/I:

e Halnronenue 3a JeMOHCTpALMSIMHA YUUTESL.
e [IpocMOTp yueOHBIX (PUIBMOB.



e AmHanu3 rpadukoB, TaOJIUII, CXEM.
e (OObscHeHHE HAOIIOIAEMBIX SIBICHHM.
e Ananu3 npoOJIEMHBIX CUTYALIHA.

Buasl eqarebHOCTH ¢ MPAKTUYECKOU (OMBITHON) OCHOBOM:

Perenne skcriepuMeHTaIbHBIX 3a/1a4.

Pabora ¢ pa3naTouyHbIM MaTEPHAIIOM.

COop u kmaccudukaiys KOJUICKITMOHHOTO MaTeprara.
[TocTaHOBKa OMBITOB JIJIs1 IEMOHCTPAIIUH KJIACCy.

BrinonHenne GpoHTaNbHBIX JTA00PATOPHBIX palOT.

BrimotHeHIE paboT MpakTUKyMa

Pa3paboTka HOBBIX BapHAHTOB OIIBITA.

[TocTpoenue rumore3sl Ha OCHOBE aHAIM3a UMEIOIINXCS JTAHHBIX.
[IpoBenenue uccae0BaTENbCKOTO IKCIIEPUMEHTA.
MonenvupoBaHue 1 KOHCTPYHPOBAHHE.

Buabl 1 gopmbl KOHTPOJIA

CrapToBblii KOHTPOJIb Texkymmii KOHTPOJIb

HNToroBbiii KOHTPOJIb

e BXOJHas KOHTPOJbHAs paboTa YCTHBIHN OIpoC

® BXOJHOW TECT camocTosTelbHas paboTa
TECT

3ayeTHas paboTa
KOHTpOJIbHast paboTa
JIOKJIaJT

KOHTpOJbHas paboTa
TEeCT

3ayer

9K3aMeH

DopMBbI KOHTPOJIS:




* (poHTanbHAs

* TpyMIoBas

*  WHAWBHUIyaJIbHAS

* KOMOWHHpPOBaHHAS
* CaMOKOHTPOJb

* B3aWMOKOHTPOJIb

OueHounblie cpeacTBa (OLEHOYHbIC MATEPHAJIBI) M METOAUYECKHE MAaTepPUAJIbl pado4yeil MporpaMMsbl

Kuaacc/ IIporpamma

Ilepeyenb HCIOIb3yEeMBIX CPEICTB
(OLIEHOYHBIX MATEPHAJIOB)

ITepedyenn nCnmoOJIB3yeMBbIX CPEICTB
MeTOAHYEeCKHX MATepPHAJIOB




9/ O.C. T'abpuensna, C.A. CiaakoBa 10 XUMHH
s 8 - 9 kimaccoB. — M.: [Ipocsemenue, 2019 r.

1. I'abpuensn O. C. Xumus. COOpHUK 337249 U
yIpakHeHHH. 9 kiacce : yueOHoe mocoOue st
o0mmeoOpaszoBatenbHbIX opranusanuii/ O. C.
I"a6puensu, 1. B. Tpurybuak. M.: [IpocBenienue,

1. Tabpuensa O. C. Xumus. Meroguyeckoe
nocodue mias 9 kimacca: ydeb. mocoOue s
oOmeoOpazoBareNbHbIx opranm3amui / O. C.
lNabpuensu, U. B. Akcénosa, U. I'. OctpoymoB.

2019

— M.: Ilpocsemienue, 2019

Kanennapuo — TemaTnuyeckoe njaHupoBaHue N0 XMMUM 9 Kiacc

Ne JlaTa Tema ypoka ®opma Buabl yueOHoI 1eATEIbHOCTH
n/n Iiaan dakr OpraHu3anumn
yYpoKa
IloBTOpEeHue u 00001IeHNe CBeleHUI 10 Kypcy 8 Kkiacca. XuMu4yeckue peakuuu (5 4)
1 Krnaccudukanus Ypok ycBoeHus | XapaKTepH3yIOT OKCHIbI, THIPOKCHIBI (OCHOBaHUS, aM(pOTEePHBIC
HEOPraHMYECKUX BEIIECTB U UX | HOBBIX 3HAHWH | TUAPOKCHUIBI, KHCIOPOACOepKAIINe KUCIOTHI) U COIU 1O TUIaHYy:
HOMEHKJIaTypa COCTaB, CIIOCOOBI 00pa30BaHUs Ha3BaHUM, XapaKTEpHBIE CBOMCTBA U
nonyuenue. Kmaccuuuupyrot oKCuabl, TUAPOKCHU B (OCHOBAHUS,
am(poTepHBbIC THAPOKCHUIBI, KHCIOPOICOAEPKAIINE KHUCIOTHI) U
COJIM 110 PA3JIMYHBIM MTPU3HAKAM. Y4aTcsl MOATBEPKAATh
XapaKTEePUCTUKY OTJEIbHBIX MPEACTAaBUTENCH KIacCOB
HEOPraHWYECKHUX BEIIECTB YPABHEHUSMH COOTBETCTBYIOLIUX
peaknumii. PackppIBaroT B3auMOCBSA3b MEXAY KIIACCAMHU
HEOPraHWYECKUX COCAMHEHMI, KAK T€HETUYECKYIO
2 Knaccudukanus xumuueckux | Ypok ycBoeHUs | OOBSICHSIOT MOHATHUS «XUMUYECKAs PEaKIUsy», «PEeaKIuu
PEaKIIH MO pa3TuIHBIM HOBBIX 3HAHUH | COCIMHEHUS», «PEAKIIUU PA3IOKEHU», «PEaKIIMH 0OMEHa,
OCHOBaHUSIM «PEaAKIINH 3aMEIIEHU», «PEAKIIMU HEUTpaTU3aliim,
3 Bxognas quarnoctudeckas YPOK KOHTPOJIS | «9K30TEPMUUECKUE PEAKLIUN», «IHJOTEPMUUYECKHE PEAKIIUN»,
pabota 3HaHUI «00paTUMBbIE PEaAKINIY, KHEOOpaTHUMbIE PEeaKIIN»,
«OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIINIY, KTOMOTE€HHBIE
peaKIuny, «reTepOTreHHbIe PEaKIuny, «KaTAIUTUYECKHE peakluny,




«HEKATATUTHYECKHUE PEAKITUNY, «TEIUIOBOM 3PPEKT XUMUUIECKOM
peakiuny. Knaccupuuupyor XuMHIecKue peakifu 1mno
pa3IMYHBIM OCHOBaHUSIM. ONpeenstoT OKUCIUTEIb U
BOCCTaHOBUTEIIb, ITPOLIECCHI OKUCICHUSI U BOCCTAHOBJICHHUSI.
Habmo1a10T 1 ONMCHIBAIOT PEeaKIMK MEX/Ty BEIIECTBAMU

[TonsiTHE O CKOpOCTH
XUMHYECKON PEaKIUU.

Ypoxk —
HCCIIEJOBAaHUE

OOBSACHSIOT YTO TAKOE «CKOPOCTh XUMHUYECKOU PEAKLIM.
ApPryMEHTHPYIOT BBIOOD €IMHUI] U3MEPECHHSI. Y CTaHABIMBAIOT

Kartamuz

MPUYHHHO-CJICACTBEHHBIC CBSA3H BIMSIHUS PA3IMYHBIX (aKTOPOB HA
CKOPOCTh XUMHUUYECKUX peakiuid. HabmogaroT u onuchIBatOT peakiiuu
MEXIy BEIIECTBAMH C IIOMOIIBIO0 PYCCKOTO (POAHOTO) SI3bIKA U
s13pIKa XUMUHU. [IpOBOIST OMBITHI, MOATBEPIKIAIOIINE 3aBUCUMOCTh
CKOPOCTH XMMHUYECKOW PEaKIIMK OT PA3JIMYHBIX (PaKTOPOB

Xumuuec

KHe peakuum B pacrsopax (10 v)

SJIGKTp OJIMTHUYCCKasd
Jucconuanusa

Ypok -
UCCIIEJOBaHUE

XapaKTepI/By}OT IOHATHA <«QJICKTPOJIIUTUYCCKAA JUCCOLUALIHA,
«OJICKTPOJIUTEBD», «HECIJICKTPOJIUTED). YcranaBiauBaoT IMPpUYIKUHHO-
CICACTBCHHBIC CBA3U MCIXKIY HpHpOI[Oﬁ QJICKTPOJIUTA U CTCIICHBIO
€ro JUCCOIMUAaIUM. Y CTaHABIIMBAIOT MNPpUYUHHO-CJICACTBCHHEBIC
CBA3H MCKAY TUIIOM XMMHUYECKOM CBS3U B QJICKTPOJIUTC U
MEXaHU3MOM €10 JUCCOallu.

OcHOBHBIE TIOJIOKEHUS
TEOPHH JIEKTPOIUTHYECKON
muccouuanuu (TD]])

Ypok ycBOeHHs
HOBBIX 3HAHUN

XapakTepu3yroT MOHITHS «CTEMEHb IUCCOIUAIIUNY, «CUIbHbIE
AIEKTPOJIUTHIY, «CIIa0BIe IIEKTPOTUTHDY, KKATHOHBI», KAHUOHBD,
«KUCIIOTBI», «OCHOBAHUS», «COIU». COCTABISAIOT ypaBHEHUS
AIEKTPOJIUTUYECKON AUCCOIMALIMH KUCIOT, OCHOBAHHUI U COJIEH.
NnntocTpupytoT npuMepaMu OCHOBHBIE MTOJIOKEHUS TEOPUHI
ANEKTPOIUTUYECKON JUCCOLIUAIINH.

Pa3nuyaroT KOMIIOHEHTHI J0KA3aTeNbCTB (TE3UCOB, APTYMEHTOB U
(hopMBI JOKA3aTEIbCTBA)

XapakTepu3yrT O0ITHe XUMHUIECKHE CBOMCTBA KUCIIOT C TIO3UITUH
TEOPUH IIEKTPOIUTHUECKON uccoruanuu. CoCTaBIsIOT
MOJIEKYJISIPHBIE, TTOJTHBIE M COKPAIIEHHBIE HOHHBIE YPAaBHEHUS
peakiMil C ydacTHEM KUCTIOT. APTYMEHTHUPYIOT BO3MOKHOCTh

Xumudeckue cBoicTBa KuciaoT | KomOuHMpOBaH
B cBeTe TO/[ HBII YPOK
XUMUYECKUE CBOWCTBA KHUCIOT VYpok-

B cBeTe TOJ,

PAKTUKYM

MPOTEKAaHUs PEaKIMil C yuacTHEM KUCIIOT Ha OCHOBE MIpaBHIia

BepTOJ'IJ'Ie U psaaa aKTUBHOCTHU MCTAJIJIOB. HpOBOI[ﬂT OIIBITHI,




MOITBEPKTAOIIUE XUMUIECKIE CBOMCTBA KUCIIOT, C
COOJIrOJIEeHNEM TIPaBUJI TEXHUKH Oe3onacHocT. Habmromaror u
OIKCHIBAIOT PEAKLIUHU C YYACTHEM KHUCIIOT C TIOMOIIBIO PYyCCKOTO
(pomHOTO) SA3bIKA U SA3bIKA XUMHH

10 XUMHUECKHE cBoiictBa | KomOunupoBan | COCTaBISIOT MOJEKYJSPHBIE, IOJTHBIE M COKpAIICHHbIE HOHHBIE
OCHOBaHHM B CBETE TEOPUHU HBII YPOK YpaBHEHUS PEAKIIM C y4aCTHEM OCHOBAaHUM. APTryMEHTHPYIOT
PIEKTPOJIUTUYECKON BO3MOKHOCTb ITPOTEKaHUS PEAKLUNA C y4aCTUEM OCHOBAaHU Ha
ITUCCOIAIIUU ocHoBe npaswia beprome. [IpoBoAST ONBITHL, MOATBEPKIAIOIIKE
XMMHUYECKHE CBOICTBA OCHOBAaHMI, C COONIOACHUEM MTPABHII
TEeXHHUKU Oe3omacHocT. HabmoaroT ¥ OMUCHIBAOT PEaKIIUU C
y4acTUEM KHUCIIOT C MOMOIIBI0 PYCCKOTO (POIHOTO) SI3bIKA U A3bIKA
XUMUHU
11 XuMuYeckue CBOMCTBa cosield B | YPOK ycBOeHHUsl | XapakTepHu3yloT 00Iue XUMUYECKUE CBOWCTBA COJEH C MO3ULIUN
CBETE TEOPHUH | HOBBIX 3HAHUM | TEOPUU AIEKTPOIUTHUECKOMN aucconuannu. COCTaBIISIIOT
BIEKTPOJIUTUYECKON MOJIEKYJIIPHBIE, OJHbIE U COKPALIEHHbIE HOHHBIE YPABHEHUS
ITUCCOIAITUT peaKIuii ¢ ydyacTreM cojieid. ApryMEeHTHUPYIOT BO3MOXKHOCTh
MIPOTEKaHUs PEaKLM C y4acTHEM COJIEH Ha OCHOBE MpaBUiIa
beprome. I[IpoBOAsAT OMBITHI, TOATBEPKAAIONTNE XUMUIECKUE
CBOIICTBa coJIei, C COOIIOIEHNEM TIPABHII TEXHUKU O€30MacCHOCTH.
Habmro1at0T 1 ONUCHIBaIOT peaklMU ¢ y4aCTHEM COJIEH C
MTOMOIIBIO PYCCKOTO (POJTHOTO) A3BIKA U S3bIKA XUMHH
12 [TonsiTe o TuApoOIU3E CoJien KomOuHupoBan | YcTaHaBIMBaKOT 3aBUCUMOCTh MEXKY COCTAaBOM COJIA U
HBII YpOK XapaKTEePOM TUAPOIN3a. AHATUZUPYIOT CPEeay pacTBOpa COJIU C
MOMOIIBbIO UHANKATOPOB. [IpOTHO3UPYIOT THIT THAPOJIM3A COJIA HA
OCHOBE aHaJln3a ero (OpMyIIbl
13 IL.p. Ne 1. Pemmienue VYpoxk - VYuarcs oOpamatecss ¢ abOpaTOPHBIM OOOpPYJOBaHHEM U
AKCTIEPUMEHTAIIBHBIX 33/1a4 10 MPAKTUKYM HarpeBaTeIbHBIMU TMPUOOpPAaMU B COOTBETCTBUM C TMpaBUIIAMU
TeMe «INEKTPOIUTHYECKAs TeXHUKU Oe3omacHocTH. HaOmromaroT CBOWCTBA AJNIEKTPOIUTOB U
JUCCOIUALIUSD) MPOUCXOJSAIIMX C HUMHU sBIeHHA. HaOmomaroT M ONMUCHIBAIOT
pEaKIMu C y4acTUEM OJJIEKTPOJIUTOB C TIOMOIILI0 €CTECTBEHHOTO
(pyccKoro WM POJHOTO) sI3bIKA M SI3bIKa XUMHUU. DOPMYyIUPYIOT
BBIBOJIBI 110 PE3yJIbTaTaM MPOBEJECHHOTO IKCIIEPUMEHTA
14 O6o0menue n Ypox O0600MIaI0T ¥ CHCTEMATU3UPYIOT CBOM 3HAHUS T10 TEME:

cHCTeMaTHu3aIys 3HaHUH 110

000011eHAS U

«XMMHUYECKHE PEAKIIUH B pACTBOPAX 3JIEKTPOJIUTOBY. [[puMensoT




TeMe «XUMHUYECKUE PEAKIINU
B PacTBOPAX 3JIEKTPOJIUTOB)

CHUCTEMAaTH3allH
U 3HaHUHU

Ha MPaKTHKE paHee N3y4yeHHBII MaTepual, paboTas 1o rpyImaM ¢
3aJJaHUSIMU Pa3HOI'O YPOBHS CJIOKHOCTH

15

K.p.Ne 1 o Teme
«XHUMHUYECKUE PEAKIINU B
pacTBOpax AIEKTPOITUTOBY

Ypok KOHTpOJIA

[TpuMeHsIIOT Ha MIpaKTUKE paHee U3YYEHHBII MaTepual, padoTtas mo
rpynnaMm ¢ 3aJaHUsIMU Pa3HOI'O YPOBHS CJI0KHOCTH, BBIITIOJIHSIOT
KOHTPOJIbHYIO PadoTy.

HemeTtanibl 1 ux coequHeHus (25 1)

16

OO01ast XapakTepuCTHKA
HEMETAJIJIOB

Ypoxk —
UCCIIEJOBaHUE

OOBACHSIOT YTO TaKOE HEMETAJLIEI. CpaBHI/IBaIOT AJUIOTPOITHBIC
BHUAOU3MCHCHUA KUCJIOPOAA. PaCKpLIBaTB INPHUYKUHBI AJIJIOTPOIIHNH.
XapaKTepI/BYIOT XUMHYCCKUEC DJICMEHTBI-HEMETAJJIBI U ITPOCTHIC
BCIICCTBA-HCMETAJJIBL: CTPOCHUC, q)HBquCKHC N XUMHYCCKHEC
cBoiicTBa HeMeTAUIOB. OOBICHIIOT 3aBUCUMOCTE OKUCIUTEIHHO-
BOCCTAaHOBHUTEIBHEIX CBOMCTB 3JIEMEHTOB-HEMETAIIOB OT UX
ITIOJIOKCHUS B HepHOHquCKOﬁ CUCTEMC XUMHNUYCCKHUX JJICMCHTOB

17

Oobmas
XapaKTepUCTHKA 3JIEMEHTOB
VIIA rpynnel — rajioreHoB

KomOunupoBan
HBIN YpOK

XapakTepu3yroT CTpoeHUE, PU3HMIECKUEe 1 XUMUICCKHIE CBOMCTBA,
MOJTydCHUE U TIPUMEHEHHUE TaJIOTCHOB B IJIaHE 0011Iero,
0COOCHHOTO U €IMHUYHOTO. Y CTAHABIMBAIOT MPUYUHHO-
CJICJICTBEHHBIE CBSA3U MEXIY CTPOCHHUEM aToMa, XMMUYECKOM
CBSI3bI0, TUTIOM KPUCTAJNIMYECKOMN PEIIETKH rajJOreHOB, UX
(U3MYECKUMU U XUMUYECKUMU CBOWCTBAMU

18

CoenmHeHnd TaJIOT€HOB

Ypok ycBoeHus
HOBBIX 3HAaHUN

XapakTepu3ylT CcOCTaB, (U3HMYECKHE U XHUMHUYECKHE CBOMCTBA,
[OJyYeHUE W  TPUMEHEHHE  COCIAMHEHUW  TaJOreHOB ¢
HCIIOJIb30BAaHUEM PYCCKOTO (POJHOTO) SA3bIKA U A3bIKA XUMHH.
Ha3zpIBatoT coeuHEeHHs] TaJloTeHOB MO (GOopMylie M COCTABISIOT
dbopMysBl IO WX Ha3BaHUI. Y CTAHABIMBAIOT MPUYUHHO-
CIEACTBEHHBIE CBSI3M MEXKIY XUMHUYECKOM CBA3BIO, THUIIOM
KPUCTAJUIMYECKOM  PEIIETKH  COCIMHEHWW  TaJOreHOB,  HX
(bU3NYECKUMU U XUMUYECKUMU CBOMCTBAMHU.

[TpoBonsT, HAOMIOJAIOT W OMHUCHIBAIOT XUMUYECKUNU IKCIIEPUMEHT
M0 PAacCMO3HABAHUIO TAJOTCHHUI-MOHOB C COOJIIOJICHUEM MPaBUII
TEXHUKH 0€30MMacHOCTH.

BEBIONMHSAIOT pacyeTsl MO0 XUMHYECKUM (opMysiaM M YPaBHEHUSIM
peaKuii, MPOTEKAIOINX C YIaCTUEM COCITMHEHUI raJJOT€HOB

19

I[Lp.Ne 2. «M3yueHue cBOWCTB

COJITHOM KUCJIOTBI»

Ypok-
IIPAKTUKYM

Yuarcs oOpamarbcsi ¢ 7Ta00OpaTOpHBIM — 00OpPYIAOBaHHEM H
HarpeBaTeJIbHBIMA TNPUOOPAMU B COOTBETCTBUHM C TMpaBUIIAMU




TEeXHUKU Oe3omacHocTH. HaOmomaoT CBOWCTBA AJIEKTPOJIUTOB U
NPOUCXOSIIMX C HUMHU siBIeHWH. HaOnromaoT W ONMUCHIBAIOT
pPEaKIMK C y4acTUEM O3JIEKTPOJHUTOB C IOMOIIBIO €CTECTBEHHOTO
(pPycCKOTo WM POJIHOTO) SI3bIKA M SI3bIKA XUMHUU. DOPMYIUPYIOT
BBIBO/JIBI 110 Pe3yJIbTaTaM MPOBEIEHHOTO YKCIIEPUMEHTA

20

OO61mas xapakTepucTHKa
anemeHToB VI A -
xanpkoreHoB. Cepa

KomOunupoBan
HBIN YPOK

JatoT o0uyro XapakTepHCTUKY aroMaMm, MPOCTHIM BeEIlecTBaM M
COCIMHEHUSM XaJIbKOT€HOB B 3aBUCHMOCTH OT MX IIOJIOKEHHUS B
[Tepuoanueckoit cucteme. XapakTepu3ylOT CTPOSHHE, aJUIOTPOIHS,
dbu3nveckue U XMMUYECKHUE CBOMCTBA, MOIyYE€HHE W NPHUMEHEHHE
cepbl. YCTaHABIMBAIOT NPUYUHHO-CJIEICTBEHHBIE CBA3H MEXIY
CTPOEHUEM aTOMa, XUMUYECKOU CBSI3bI0, TUIIOM KPHUCTAINYECKOU
peméTku cepbl, €€ GU3NIECKUMH U XUMHUYECKUMU CBOMCTBAMH.
BBIOMHSIOT pacy€Thl IO XUMUYECKHM (hOpMysiaM U ypaBHEHUSM
peaxui, MPOTEKAIOIINX C YIaCTUEM CEpHI.

21

CepoBo0opo/1 U CyIbGUABI

KomOuHupoBan
HBIN YPOK

XapakTepHu3yroT COCTaB, (PU3MYECKHE U XUMUYECKUE CBOMCTBA,
MOJTyYeHUE ¥ IIPUMEHEHUE COSIMHECHU CEPhI B CTCTICHU
OKHCIICHHSI -2 C HCIIOJIb30BAaHHEM PYCCKOTO (POTHOTO) SI3bIKA U
s3bIKa XUMUU. Ha3bIBatOT COCTMHEHUS CEPHI B CTETICHU
okucieHus -2 no gopmyne u CocTaBisioT (OPMYIBI IO UX
Ha3BaHUIO0. COCTaBJISAIOT MOJICKYJIIPHBIC U NIOHHBIC YPaBHECHUS
peaxiui, XxapakTepru3yole XUMUIeCKHe CBOMCTBA COSTMHEHHI
CEepHI B CTETICHU OKUCJICHUS -2.
OnuchIBalOT MPOIIECCHl OKUCIEHUS-BOCCTAHOBIICHUS, OMPEACISIOT
OKHCJIUTETTh W BOCCTAHOBHUTEIb M COCTaBISIOT DJIEKTPOHHBIH
0anaHC B peaklUsAX C y4acTHEM Cepbl B CTETIEHU OKUCIIEHUS -2.
YcTaHaBIMBAOT MIPUYUHHO-CJICICTBEHHBIC  CBSI3HM  MEXITY
XUMHUYECKON  CBSI3bIO, THUIIOM  KPHUCTAUNIMYECKOW  PEIIETKH
COCJTMHEHUH Cepbl, UX (PU3NICCKIMH U XHMHIECKUMHU CBOMCTBAMH
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KI/ICHOpOILHLIC COCAUHCHMUS CCPBIL

KomOunupoBan
HBIN YPOK

3anuceiBaloT (GOPMYIBI OKCUIOB Cephl, Ha3bIBAIOT UX, OMUCHIBAIOT
CBOMCTBA Ha OCHOBE 3HAHHUM O KHCIOTHBIX OKCUJAX.

XapakTepu3yloT cOCTaB, (u3nyeckue M XHMHUYECKHE CBOMCTBA
CEpPHOM KHCIJIOTBI KAaK 3JEKTPOJIUTA C HCIOJIB30BAHHEM PYCCKOTO
(ponHOTO) sA3bIKA M sI3bIKa XMMHUH. COCTaBISIIOT MOJIEKYJISIDHBIE U
VOHHBIE YPABHEHUSl PEAKINH, XAPAKTEPHU3YIOIIMX XHUMHYECKHE




CBOICTBa cepHO KHCIOTHI. Pacro3HalT cynbhaT-HOHBI.
XapakTepu3yrT CBOMCTBAa KOHIIEHTPUPOBAHHOW CEPHOM KHUCIIOTHI
KaK OKHCIIUTENSI C MCIIOJIb30BAHUEM PYCCKOIro (pOAHOTrO0) si3blKa U
a3plka  XUMHAKA.  COCTaBJSIIOT ~ YpaBHEHUS  OKHUCIIMTEJIbHO--
BOCCTAHOBUTEIJIBHBIX PEAKIMi METOOM JIEKTPOHHOTO OayaHca.
BreImonHs0T pacuéThl M0 XUMUYECKUM (HOpPMYNIaM U YpaBHEHUSIM
peaKkuuii, MPOTEKAIOIINX C YYACTUEM CEPHOU KUCIIOTHI.

HabmromatoT 11 OMUChIBAIOT XUMUYECKUN SKCIIEPUMEHT
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IL.p. No 3. «M3ydyeHue cBOMCTB
CEPHOM KHCJIOTHI»

Ypoxk —
MIPaKTUKYM

VYyarcs oOpamarbcsi ¢ JTa0OpPaTOpHBIM  OOOPYIOBAaHHEM W
HarpeBaTeIbHBIMU MPUOOpPAaMH B COOTBETCTBUH C IpaBUJIAMH
TeXHHKH Oe3omacHocTH. HaOaromaroT CBOMCTBA AJIEKTPOIUTOB U
MPOUCXOAIIMX C HUMHU siBJIeHHMH. HaOmomaoT ¥ ONMUCBHIBAIOT
PEaKIUU C y4aCTHEM OJJICKTPOJIUTOB C MOMOIIBIO €CTECTBEHHOTO
(PycCKOTO HMIIM POJIHOTO) SI3bIKA M SI3bIKa XUMHUU. DOPMYIUPYIOT
BBIBOJBI ITO PE3yJIbTaTaM IMPOBCACHHOI'O SKCIICPUMCHTA
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Oobmas
XapaKTepUCTHUKAa XUMUYECKUX
aneMeHToB VA rpynnsl. A30T

KomOunupoBau
HBIN YPOK

JlatoT 0o0Iyr0 XapakTepUCTHKY aToMaM, IPOCTHIM BEIECTBAM U
COCTMHEHUSIM MHUKTOT'€HOB B 3aBUCHMOCTH OT UX IOJIOKEHUS B
[Tepuonnueckoii cucreMe. XapakTepusyrloT CTpOeHHE, (pu3nyeckue
U XHMUYECKHE CBOMCTBA, IOJYYEHHE M INPUMEHEHHE a30Ta C
HCIIOJIb30BAaHUEM PYCCKOTO (POJHOTO) SA3bIKA U S3bIKA XMMHH.
HaspiBatoT coenuHeHus a3oTa 1o (GopMyslde M COCTaBISIOT
bopMysbl O WX Ha3BaHUIO. Y CTAHABIMBAIOT MPUYHUHHO-
CIIEJICTBEHHBIE CBA3M MEXJY CTPOCHHEM aToMa M MOJIEKYJIBL,
BUJIOM XMMMYECKOH CBSA3M, THUIOM KPHUCTAJUIMYECKON pEIETKH
a30Ta ¥ ero GU3NYEeCKUMHU U XUMUYECKHMH CBOMCTBAMH.
BbImonHsA0T pacy€Tel MO0 XUMHUYECKUM (opMysiaM M YpaBHEHUSIM
peaxkuui, NPOTEKAIINX C Y4aCTUEM a30Ta
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Ammuak. Coitt aMMOHUS

Ypok ycBoeHUs
HOBBIX 3HAHUN

CocraBisitor  ¢GopMyiabl 1O WX Ha3BaHUSIM.  3amUCHIBAIOT
MOJIEKYJIIPHBIE U MOHHBIE YPABHEHUS PEAKIUH, XapaKTEPU3YIOLINE
XMMHUYECKHE CBOMCTBA aMMuaka U cosied aMMOHMs. COCTaBIISIOT
YPABHEHUs OKHUCIMUTEIBHO- BOCCTAHOBHUTENBHBIX pPEaKUUd C
y4acTHEM aMMHMaKa C IIOMOUIBIO 3JIEKTPOHHOT0 OajiaHca.




YcraHaBIMBaOT NPUYUHHO-CIEACTBEHHBIE CBS3M MEXAY BHAAMU
XUMHUYECKUX CBS3€H, TUIIAMU KPUCTANIMYECKUX PEHIETOK aMMHaKa
U collel aMMOHHMS H WX (QU3HYECKUMH U XUMHYCCKHUMH
cBoiictBamu. [IpoBonsT, HaONIOAIOT U OMUCHIBAIOT XUMHYECKHIA
HKCIEPUMEHT IO PACIIO3HABAHUIO HOHOB aMMOHHUSI C COOIIOZICHUEM
MIPaBUJI TEXHUKH 0€30MacHOCTH.

BEBIOMHSIOT pacyéThl M0 XUMHYECKUM (HOPMYJIaM M YPaBHCHHSIM
peakiyii, MPOTEKAIIINX C yYaCTUEM aMMHAKa
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IL.p.Ne 4 «Ilonyuenue
aMMHaKa U U3y4eHHE eT0
CBOMCTBY»

Ypok -
MPAKTUKYM

[Tonmyuyaror, coOuparOT W pacro3HaloT aMMuak. PabortaioT c
1a0b0paTOPHBIM 000PYIOBAHUEM M HArPEBATEIbLHBIMH IPUOOPAMH B
COOTBETCTBUU C NpaBHJIAMHU TEXHHKHU Oe3omnacHoctu. HabmromaroT
U ONHCHIBAIOT XMMHUUYECKHI SKCIEPUMEHT C TOMOIIBI0 PYCCKOTO
(pomHOTO) fA3BIKA U SI3bIKA XUMHUU. DOPMYIHPYIOT BBIBOIBI IO
pesynbpTaTaM MpOBEACHHOTO JKcnepuMmeHTa. COTpyIHUYAIOT B
npolecce y4eOHOro B3auMoICHCTBUS TpH paboTe B rpymmnax
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Kucnopoaconepxartiue
COCTMHCHMS a30Ta

VYpok -
UCCIIeIOBaHHE

28

Kucnopoaconep:xariue
COEIMHEHMS a30Ta

KomOunupoBan
HBIN YPOK

3anuChIBalOT PEaKIMi, XapaKTepU3YIOIIUe XUMUYECKHE CBOMCTBA
OKCHUJIOB a30Ta.YCTaHABIMBAIOT MPUYMHHO-CIEACTBEHHBIE CBS3U
MEXKJy BHJIOM XUMHYECKON CBA3W, THUIIOM KPHUCTAJUIMYECKON
pPEemIETKH OKCHUJOB a30Ta U UX (PU3UYECKUMH H XUMHUYECKUMHU
cBoMcTBaMH. XapaKTEPHU3YIOT COCTaB, (QU3UYECKHE M XUMHUYECKHE
CBOMCTBAa a30THOM KHCIJIOTBI KaK OJJIEKTPOJIUTA, IPUMEHEHUE C
HCIIOJIb30BAaHUEM PYCCKOTO (POJHOTO) SA3bIKA U S3bIKA XUMHH.
3anuchIBalOT MOJIEKYJIIPHBIE M HMOHHBIE YpPAaBHEHUS pPEaKLUM,
XapaKTEepU3yIOIMe XUMHYECKHUE CBOWCTBA A30THOM KHCJIOTHI Kak
anektponuta.llpoBoasr, HaOMIOJAIOT W OMUCHIBAIOT XUMHUYECKHIA
SKCIEPUMEHT, XapaKTEPU3YIOIINN CBOMCTBA a30THOM KHUCIIOTHI KaK
AJIEKTPOJINTA, C COOJIIOIEHEM IIPAaBUJI TEXHUKU O€30MaCHOCTH.
XapakTepus3yroT a30THYIO KUCIOTY KaK OKUCIUTeNb. COCTaBISIOT
YpaBHEHUS OKUCIUTEIbHO-BOCCTAHOBUTENbHBIX PEAKIIUH,
XapaKTEepU3YIOIUX XUMUYECKUE CBOMCTBA a30THOM KUCIIOTHI KaK
OKHCITUTES, C IOMOIIBIO 3JIEKTPOHHOTO OanaHca. [IpoBoasrT,
HAOII0IAI0T U OMUCKHIBAIOT XUMUYECKUH IKCIIEPUMEHT,
XapaKTEPHU3YIOIIHI CBOMCTBA a30THOW KUCIIOTHI KAK OKUCIIUTEIIS, C




co0JII0/ICHHEeM ITPABUJI TEXHUKH OE€30MIaCHOCTH

29 ®ochop u ero coeqMHEHH Ypok - XapakTepu3yloT  CTpOEHHE, aJIOTponui0,  (U3UYECKUe U
MIPAKTUKYM XMMHYECKHE CBOWCTBA, MOJyYyeHUE W TpuMeHeHue ¢ocdopa c
HCIIOJIb30BAaHUEM PYCCKOTO (POJHOTO) S3bIKA U S3bIKA XUMHH.
CaMoCTOSITeIPHO ONMHUCHIBAIOT cBoMcTBa okcup (ocdopa(V) kak
KHCIIOTHOTO OKCH/JIa ¥ CBOMCTBA OpTOPOCHOPHON KHUCIIOTHI.
[TpoBoasT, HAOTIOAAIOT M ONMUCHIBAIOT XUMHYECKHIA SKCIIEPUMEHT C
coONrofieHeM TMpaBWi TEXHUKU Oe3omacHOCTH. Pacmo3HaroT
dochar-nons
30 OO6mas Ypok JlaroT 00IIyI0 XapaKTEPUCTHUKY aToOMam, MPOCTHIM BEIIECTBAM H
XapaKkTepUCTUKA 3JIeMEeHTOB [V |  0000IIeHHs 1 | COeIUHEHHUSIM 3JIEeMEHTOB [V A- rpymmbl B 3aBUCMMOCTH OT HX
A- rpymisl. Yriepos cuctemaruzany | mojoxeHuss B llepuoamueckoit cucteme. XapaKTepU3yIOT
Y 3HaHUH’ CTpPOCHHE, AJUIOTPONUIO, (U3HYSCKUE W XHMHYCCKHUE CBOWMCTBA,
MOJIyuYeHUE W MPUMEHEHHE aMOp(HOTO YIiiepoJa U €ro COpTOB C
MCII0JIb30BAHUEM PYCCKOTO (POIHOTO) SI3bIKA U SI3bIKA XUMHUH.
CpaBHUBAIOT CTPOEHUE U CBOMCTBA aiMasa u rpadurta. OnuchBalOT
OKUCJIUTEITFHO-BOCCTAHOBUTEIIBHBIE CBOWCTBA yIiIepo/ia
31 Kucnopoaconepxariue Kontponbno- | XapakTepu3yroT coCTaB, (U3UYECKHE U XUMHUYECKHUE CBOMCTBA,
COEIMHEHUS yTriiepoa 0000ImaroMil | MolyueHne W MPUMEHEHHE OKCHUJIOB YTJIEpoJaa C HMCIOIb30BAaHHEM
YPOK pycckoro (poaHOTO) s3bIKa M SI3bIKA XUMHH. Y CTaHaBIMBAIOT

MPUYUHHO-CIEACTBEHHbBIE CBSI3M MEXAY BHUJIAMHU XUMHUUYECKHX
CBSI3€H, TUIIAMH KPUCTAIUTMYECKUX PEHIETOK OKCHUJIOB YIIIepoia, UX
bu3MYecCKUMH ¥ XMMHUYECKUMH  CBOWCTBaMH, a  TakKke
npuMeHenueM. CoOMI0al0T MpaBUiIa TEXHUKU O€30TIaCHOCTH TIPU
WCIIOJIb30BAaHUU T€YHOTO OTOIUIEHUS. XapaKTepU3ylT COCTaB,
(bu3NYecCKne U XMMHUYECKHE CBOMCTBA, MOJyYE€HHUE U TPUMEHEHHE
YTOJIbHON KUCTIOTHI 1 €€ colelt (kapOOHATOB U THAPOKapOOHATOB) C
HCIIOJIb30BAaHUEM PYCCKOTO (POJHOTO) S3bIKA U S3bIKA XUMHH.
NnnrocTpupyroT 3aBUCHUMOCTH CBOWCTB COJIEM YIOJIBHOM KHCIIOTBI
oT ux coctasa. [IpoBoasT, HAOIIOAIOT U OMUCHIBAIOT XUMUYECKUNA
AKCIIEPUMEHT C COOTIOICHUEM MTPABHIII TEXHUKH 0€30TaCHOCTH.
Pacmo3naror KapOOHAT-WOH. BBIMONHSIOT pacy€Tel 1O
XUMHYECKUM (HOpMyllaM U YpaBHEHHSIM PEAKIUH, MPOTEKAIOIIUX C

Y4aCTHEM COCIMHEHU yriepoJa
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ILp. Ne 5. «ITonyuenue
YTJIEKHUCIIOTO ra3a U u3y4eHue
€r0 CBOMCTBY»

Ypoxk —
MPAKTUKYM

[Tony4yaroT, CcOOMpPAIOT ¥  PACIO3HAIOT  YIVICKUCIBIA  Tas3.
Ha0mro1a0T ¥ ONMKMCHIBAIOT XUMHUYSCKHH SKCIIEPUMEHT C IIOMOIIBIO
pycckoro (pogHOro) s3blka W s3bIKa XUMHH. DOpPMYIUPYIOT
BLIBOJBI I10 PE3YyJIbTaTaM IIPOBCACHHOI'O OKCIICPUMCHTA.
CoTpyAHUYAIOT B TIpolecce y4eOHOro B3aWMOJCHCTBHS IIPH
pabote B rpynmnax
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YrieBoaopoibl

KomOunupoBan
HBIN YPOK

XapakTepus3yoT 0COOCHHOCTH COCTaBa M CBOMCTB OPraHUYECKUX
coenuHeHui.  Pa3nuuaroT  mpenenbHble W HENPEJCNbHBIC
YIIEBOIOPOIBI. HaspiBator u  3ammceiBailoT  (OPMYIIBI
(MONEeKyJIsIpHBIE W CTPYKTYPHBIE) BAKHEHIIMX MpeiCcTaBUTEICH
yraeBoaopoaoB. Ilpennaraior SKCIepUMEHT MO PACIO3HABAHUIO
COEIMHEHUI HemnpenenbHoro crpoeHus. HaOmronaror 3a xoaom
XUMHUYECKOTO SKCIIEPUMEHTA, OMKCHIBATh €r0 U JIeJIaTh BBIBOJBI Ha
OCHOBe HaOoieHui. DUKCUPYIOT Pe3yNIbTaThl IKCIICPUMEHTA C
MOMOIUIBI0 PYCCKOTO (POJHOTO) sI3bIKa, a TaKXKE C IOMOIIBIO
XUMHYECKUX POPMYIT ¥ YPABHCHHIA.
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Kucnoponconepxaniue
OpraHUYECKHUE COCANHEHUS

KomOunupoBan
HBIN YPOK

XapakTepusyroT CIUPTHI, Kak KHCJIOPOCOIeprKaILne
opranuyeckue coeauHeHus. KnaccuuuupyioT —coupTel 1O
aTOMHOCTH.

HazpiBaroT mpencraBuTeNeld ONHO- M TPEXATOMHBIX CIMPTOB H
3aMUCHIBAIOT U3 (POPMYIIBIL.

XapakTepu3yoT KHCJIOTBI, KaK KHACJIOPOJCOIEPIKAIIIHE
OpraHUYECKHUEe COCTUHEHUSI.

HazpiBaror ~ mpencraBUTeNed MNPEAEHbHBIX W HENpPEIENbHbIX
KapOOHOBBIX KUCJIOT U 3alMCHIBAIOT U3 (DOPMYIIBI.
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erMHI/Iﬁ H €0 COCINHCHUA

KomOunupoBan
HBIN YPOK

XapakTepu3yloT CTPOCHHE aTOMOB M KPHUCTaIOB, (u3nueckue u
XMMHYECKHE CBOMCTBA, IOJYYEHHE W TNPHUMEHEHHE KPEMHHS C
HCTOJIb30BAHUEM PYCCKOTO (POJHOTO) S3bIKA U S3bIKA XUMUH.

Y cTaHaBIMBAIOT MIPUYMHHO-CIIEACTBEHHbBIE  CBSI3U  MEXIY
CTPOCHMEM  aTOMa, BHUAOM  XHMHYECKOW  CBSI3M, THUIIOM
KPUCTAIJIMYECKON PEIIETKH KpeMHHS, €ro (QU3NYecKUMH H
XUMUYECKUMH CBOMCTBAMHU. BBINIOJIHAIOT pacy€Thl N0 XMMUYECKUM




dbopMynaM W ypaBHEHHUSM pEaKIUW, MPOTEKAIONUX C Y4acTHEM
KPEMHUS U €ro COeAMHEHHU. XapaKTepu3yroT cOCTaB, (pu3nueckue
U XMMHUYECKUE CBOICTBA, MOJYyYECHHUE U MPUMEHEHHUE COCAUHEHUMN
KPEMHUSI C UCIOJIb30BAaHUEM PYCCKOro (POAHOIO) sI3bIKa U S3bIKA
xumuu. CpaBHUBAIOT TUOKCHU/IBI yriiepoaa U KpeMHus. OnuChIBaIOT
BAKHEWILIME THUIBl MPUPOJHBIX COCOUHEHUHW KpEMHHUS Kak
OCHOBHOTO 3JIeMeHTa JIuToc(epbl. Pacro3HaloT CHIIMKAT-HOH

36 CunukatHas VYpok ycBoeHus | XapakTepHU3yIOT CUIMKATHYIO IPOMBIIIJIEHHOCTD U €€ OCHOBHYIO
[TPOMBIIIIJIEHHOCTh HOBBIX 3HAHUH | IPOAYKLHMIO. Y CTaHABIMBAIOT aHAJIOIMHU MEXIY Pa3IMYHBIMU
OTpacCJIIMM CUIIMKATHOW ITPOMBIIITICHHOCTH
37 [lonyuyenue HemeTaw0B VYpok ycBoenus | OnuChIBaIOT HAXO0Xk/I€HUE HEMETAIUIOB B IPUPOJIE. XapaKTEPU3YIOT
HOBBIX 3HaHUH | (PpaKIMOHHYIO NEPEroHKY KHJIKOI0 BO3/lyXa KaK COBOKYITHOCThb
(bu3nyecKux npoueccoB. ApryMeHTUPYIOT OTHECEHNE aKTUBHBIX
HEMETAJIJIOB K OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIM IIpOLIECCaM
38 [TonydyeHue BaKHENIINX VYpok - XapakTepu3yrT XUMHU3M, CBIPBE, allllaparypy, HAy4YHbIC IPUHIUIIBI
XUMHYECKUX COCIUHEHUN IIPaKTUKYM Y IPOAYKLIHIO IIPOU3BOJICTBA CEPHOM KUCIOTHI. CpaBHUBAIOT
IIPOM3BOJICTBO CEPHOMN KHCIOTHI C IPOU3BOJCTBOM aMMHUAKa
39 0O600111eHKE TIO TEME Kom6unupoBan | [IpoBoAsT o1ieHKY COOCTBEHHBIX TIOCTUKEHUI B YCBOCHUH TEMBI.
«Hemeramibsl 1 UX coeAMHEHUSD HBIM ypOK Koppektupyror cBOM 3HaHMS B COOTBETCTBHH C IUIAHUPYEMBIM
pesynpratoM.  [lomydaror  Xxumuyeckyro  HMHQOpManMM U3
pasNUYHBIX MCTOYHMKOB. IlpeacraBisiror nHMOpManuio 1Mo Teme
«HewmeTannel» B BUaE TaOIHUI], CXEM, OMIOPHOTO KOHCIIEKTa, B TOM
gucie ¢ npumeHerem cpeacts KT
40 K.p. Ne2 1o teme: Ypoxk - [TpuMeHsIIOT Ha MpaKTUKE paHee N3yUYeHHBIH MaTepuai, padoTas 1o
«Hemeramisl u ux KOHTPOJIS rpynnaM ¢ 3aJaHusIMM Pa3HOIO YPOBHS CIIOKHOCTH, BBIITOJIHSIOT
COEJIMHEHUS» 3HaHUU KOHTPOJIbHYIO PadoTy.
MeTanbl 1 ux coequnernus (17 4)
41 [losnoxeHne METaIIOB B VYpok ycBoeHust | OOBSACHAIOT 4YTO  Takoe  MeTauibl.  PasznuuaioT  Gopmbl

[Tepuonuueckoit cucteme,
CTPOEHHE aTOMOB M KPUCTAJJIOB

HOBBIX 3HAHUN

CYIIECTBOBAHMS METAJUIOB: DJIIEMEHTHI U IIPOCTHIEC BEHIECTBA.
XapakTepu3yloT  XHMHUYECKHE  DJIEMEHTBI-METaIbl MO0  HX
nonoxennto B llepnommueckont cucreme JI. M. Menneneesa.
ITporHo3upyroT CBOWCTBA HE3HAKOMBIX METAJIOB IO IOJIOKEHHIO
B [llepmognueckoil cucreme xumudyeckux osnemeHtoB J[. MN.




MeHngeneeBa. YCTaHaBIMBAIOT  I[PUYUHHO-CIICACTBEHHBIC CBS3U
MEXIY CTPOCHMEM aToOMa, BHUAOM XHMHYECKOH CBS3H, THUIIOM
KPUCTAJUIMYECKON PEIIETKH METAJJIOB — IPOCTBIX BEIIECTB U UX
COeIUHEHNN
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OO0LIMEe XUMAYECKUE CBOMCTBA
METAIIOB

Kom0unupoBan
HBIH YpOK

OOBACHSIOT UTO TAKOE PsAJT AKTHBHOCTH METAJLIOB. [IpUMEHSIOT ero
JUISL XapaKTEePUCTUKU XUMHYECKUX CBOMCTB MPOCTHIX BEIIESCTB-
MeTauioB. O000IIAIOT CHCTEMY XMMUYCCKUX CBOMCTB METAJJIOB
KaK «BOCCTAaHOBHTEIIbHBIE CBOMCTBa». COCTaBISAIOT MOJIEKYIISIPHBIC
YPaBHCHUS PEAKIIUM, XapaKTePU3YIOIIUX XUMHUYECKHE CBOMCTBA
METaJUIOB B CBETE YUEHHUS 00 OKHCIUTEILHO-BOCCTAHOBUTEIHHBIX
mpolieccax, a peakiuu ¢ y4aCTUEM AJICKTPOIUTOB, IPEICTABIIATD
TaK)kKe ¥ B HOHHOM BHJie. HaOmr01a10T M OMUCHIBAIOT PEAKIIMH
MEX1y BEIIECTBAaMU C TTOMOIIBIO PYCCKOTO (POIHOTO) SI3bIKA U
s13bIKa XUMUU. CaMOCTOSTEIHHO MPOBOMASAT OIBITHI,
MTOJTBEPIKIAFOITNE XUMUUECKHE CBOMCTBA METAIIIOB C
COOJII0ICHHEM MPABIII TEXHUKH 0€301TaCHOCTH
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OO01mas XxapakTepruCTHKa
IIETTOYHBIX METAJIIOB

Ypok ycBoeHus
HOBBIX 3HAHUN
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OO01mas xapakTepucTHKa
HIEJIOYHBIX METAJIOB

KomOunupoBan
HBIN YPOK

OOBACHAIOT  STHMOJIOTHIO  HA3BaHUS  TIPYIIBI  «IIEJIOYHBIC
MeTautbl». J[aroT oOIIyr0 XapakTEPUCTHKY IICIIOYHBIM METalllaM
no wux nmnoJjioxkeHuto B Ilepuoguueckoil cucTeME XHUMHYECKHUX
snemeHToB /I. 1. Menaeneena.

XapakTepu3ylT CTpoeHue, (PU3nyecKkrue M XUMHUYECKHE CBOMCTBA
IIEJIOYHBIX METAJIOB B CBETE OOIIETr0, 0COOEHHOTO U €AMHUYHOTO.
[Ipencka3piBatoT (pu3nyueckre U XMMUYECKHUE CBOMCTBA OKCHUIOB U
TUJIPOKCUJIOB TIEJTOYHBIX METaUIOB Ha OCHOBE HX COCTaBa U
CTPOEHUS u MOJATBEPKIAThH MPOTHO3bI YpaBHEHUSIMU
COOTBETCTBYIOMIMX peakiuil. [TpoBOaAT pacy€Thl MO0 XUMHYECKUM
dbopMynaM ¥ ypaBHEHHUSIM DPEAKIUN, MPOTEKAIOIIUX C Y4aCTHEM
MIEJIOYHBIX METAJIJIOB U UX COEUHEHUMN
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OO6m1ast XapakTeprucTUKa
IIEJI0YHO3EMEBHBIX
METaJIIIOB

Ypok ycBoeHus
HOBBIX 3HAaHUN
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OO01mas xapakTepucTHKa
IeJTI0YHO3EMENbHBIX
METaJIOB

KomOunupoBan
HBIN YPOK

XapakTepu3ylT CTpoeHHe, (PU3NYeCKre M XMMHYECKHE CBOWCTBA
IEIOYHO-3€MEIbHBIX METAJNIOB B CBETE OO0IIEero, 0COOCHHOTo U
enuHUYHOTO.  [IpeackaspiBarOT  (U3WUECKHE W XUMHYCCKHE
CBOMCTBA OKCHUJOB M THAPOKCHIOB MeTawioB |IA rpynmbel Ha
OCHOBE WX COCTaBa W CTPOCHUS M TIOATBEPIKIAIOT ITPOTHO3BI
YpaBHEHUSIMH COOTBETCTBYIOIIUX PEAKIUH.

[TpoBoasT pacy€Thl MO XUMUYECKUM (opMyrnaM W ypaBHCHHSIM




peakiuii, TPOTEeKAIOUUX C YYaCTHEM MIEJIOYHBIX METAIOB U X
COeIUHEHNN
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JKECTKOCTE BOIBI M CIIOCOOBI
€€ ycTpaHeHUs

Ypok ycBoeHUs
HOBBIX 3HAHUM

OOBACHSIOT UTO TAKOE <GKECTKOCTh BOJIbI». Pa3iuuaroT BpeMECHHYIO
U TIOCTOSHHYIO JKECTKOCTh BOJbI. IIpemmararoT  crocoOsl
YCTPAHCHHUS KECTKOCTH BOJbI. IIpoBOIAT, HAOMIOAAIOT H
ONKCHIBAIOT XUMHUYCCKUN IKCIIEPUMEHT, ¢ COOJIFOJICHUEM IPaBHUII
TEXHUKU 0€30I1aCHOCTH
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I[L.p.Ne 6. «ITonyuenue
YKECTKOU BOJIBI U CTIOCOOBI €€
yCTpaHEHUS»

KomOunupoBan
HBIN YPOK

[Tonygaror, CcOOMpAIOT ©  PACIO3HAIOT VIJIEKUCIBIA  Tas.
OO6pammarorcs c 71a00paTOPHBIM 000pyI0BaHHEM u
HarpeBaTeIbHBIMU TMPUOOpPaMHU B COOTBETCTBUHM C IpaBUJIAMU
TEXHMKHA Oe30macHOCTH. HaOmaromaroT U ONMUCHIBAIOT XUMHYECKUM
AKCIIEPUMEHT C IOMOIIBI PYCCKOro (POTHOTO) s3bIKa W SI3bIKA
xuMuH. DPOPMYJIUPYIOT BBIBOJBI IO pe3yJibTaTaM IPOBEACHHOTO
AKCIIEPUMEHTA. CoTpyaHuyaroT B npoiecce y4eOHOro
B3aMMOJICHCTBHS ITPH padOTE B IPyMITax
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AJIIOMUHHUN U €r0 COEIUHEHU

Ypok -
IIPAaKTUKYM

XapakTepu3yroT AIFOMUHUH O €ro nojoxxkeHuto B [lepuoanueckoi
cucreme xumuueckux anemenToB J[. . Menaeneea. OnuchIBarOT
CTpoeHHE, (U3MYECKHE M XUMHUYCCKHE CBOMCTBA aIFOMUHUA,
noATBECPXKAAA UX COOTBECTCTBYIOIIIMMHU YPABHCHUAMUA peaKuHﬁ.
OOBACHAIOT JBOMCTBEHHBI XapaKTep XUMHYECKHX CBOWCTB
OKCHa U TUAPOKCH A AJIIOMHUHUS.
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DKemeso

Ypok ycBOeHHs
HOBBIX 3HAHUN
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CoennHeHNs Kee3a

KomOunupoBan
HBIN YPOK

XapakTepu3ylT NOJIOKeHHE jkene3a B Ilepuonmdeckoil cucreme
xumuueckux dnmementoB J[. WM. MenneneeBa, ocobeHHOCTH
cTpoeHuss aroMa. OmnHchIBalOT (QHU3UYECKHE U XUMHUYECKHE
CBOMCTBa  ’Kene3a, MOATBEpXKJas HMX  COOTBETCTBYIOIIMMHU
ypaBHEHUSIMU peakimid. OOBACHAIOT HAJMYKE JBYX M€HETHYECKHX
psnoB coenuHenmii kenesa Fe+ u Fe¥* . Vcramaenmmaior
3aBUCUMOCTbh OOJIaCTe MPHMEHEHHs JKejle3a U €ro CIUIaBOB OT
cBoiictB. IlpoBonmar pacuérel MO XUMHUYECKHUM (opMyliaM H
YPaBHEHUSAM PEaKLMH, MPOTEKAIONIMX C Y4acTHEM JKEJIe3a U €ro
coenmuHeHU. HaOmrogaroT W ONMUCHIBAIOT  pEAKIUH  MEXIY
BEUIECTBAMHM C IIOMOIIBIO PYCCKOro (POAHOIO) sI3blKa M S3bIKA
XUMUHI
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[T.p. Ne 7 «Pemienue

DKCIICPUMCHTAJIBHBIX 3a4a4 110

Ypok-
NIPAKTUKYM

9KCHepI/IMCHTaJ'IBHO HUCCIICAYIOT CBOMCTBA METaLIOB H HUX
COC}II/IHGHI/Iﬁ, peliaTb OSKCOCPUMCHTAJIBHBIC 3adadu II0 TEMEC




TeMe «MeTayuibl»

«Meramiely. PaGoraror ¢ gabopaTOpHBIM O00OpYyJAOBaHUEM M
HarpeBaTeIbHBIMA TMPUOOpPaMHU B COOTBETCTBUHM C IpaBUJIAMU
TEXHUKU Oe3omacHocTH. HalOmomaroT CBOWCTBA METAUIOB M UX
COCIMHEHUN W SIBJICHUM, MPOUCXOIAIUX € HUMHU. ONUCHIBAIOT
XUMHYECKUA  3KCrepuMeHT.  DOpMyIMpPYHOT  BBIBOABI IO
pe3ynbTaTaM MPOBEACHHOTO dKCcIepuMenTa. Onpenenstor (Mcxoas
13 y4eOHOH 3a7a4r) HeOOXOAMMOCTh HCIIOIb30BaHMS HAOII0ICHUS
WJIM DKCIIEPUMEHTA

53 Koppo3us MeTaimoB u criocoObl | Ypok ycBoeHUs: | OOBSCHSIOT 4YTO TakKoe KOppo3us. Pa3inyaroT XUMHUYECKYIo |
BallUTHI OT HEE HOBBIX 3HAHUHM | JIEKTPOXUMHMUYECKYIO  KOppo3uu. MimocTpupyroT — moHATHA
CKOPpPO3Us», «XUMHUYECKas KOPPO3HUS», <«BJIECKTPOXUMHUYECKAS
KOppo3usi» TMpuMepamu. XapaKTepU3ylT CHOCOOBl  3alllUThI
METAJUIOB OT KOPPO3UH
54 MeTautbl B IPUPOJE. Ypok ycBoenus | Kmaccudunupyror Gpopmbl IpUPOIHBIX COSTUHEHHI METAJIOB.
HOBBIX 3HAHUHN | XapakTepu3yrT o00Iue CrnocoO0bl MOMYyYEHUS METaIOB: MHPO-,
TUIPO- U AJIEKTPOMETAJLTYPTHH.
55 [lonsiTHE O METAILTYprUun Vpok- cemunap | KoHKpeTH3upyoT 3TH cHnocoObl NpUMepaMH U ypaBHEHHSIMHU
peaxiuii ¢ COCTaBJIEHUEM IEKTPOHHOIO OaJiaHca.
OnuchIBalOT TOMEHHBIN POLECC U IEKTPOIUTUYECKOE TTOTYyUEHUE
METaJUIOB.
Pa3nuuaroT 4épHble U IBETHBIE METAJUIbI, YYT'YHBI U CTAJIH
56 O060011IeHNe 3HAHUI 110 TeEMe O6o6matomuii | O600MIAI0T U CUCTEMATU3UPYIOT CBOU 3HAHUS T10 TEME:
«MeTais» YPOK «MeTaniably. HpI/IMeHHIOT Ha MPaKTHKE paHee I/I3yquHLH7I
MaTepuai, paboTas Mo TpymmnaMm ¢ 3aJaHUSIMU Pa3HOTO YPOBHS
CII0KHOCTH
57 KonTponbHast pabot 3 mo reMe | Ypok KoHTpouss | [I[puMeHSIOT Ha MpakTUKe paHee W3YYeHHBIH MaTepual, padoTas 1o
«MeTamibDy rpyInam ¢ 3aIaHUSIMA Pa3HOTO YPOBHS CJIOAKHOCTH, BBIMOJTHSIOT
KOHTPOJIbHYIO paboTy.
XuMus M OKpy:Kamomas cpeaa (2 u)
58 Xumuueckas opranmzanus | KomOuaupoBan | HHTErpupyoT cBeaeHUs MO (HU3HUECKOi reorpaduu B 3HAHUS O
IJIAHETHI 3eMJIA HBIN YPOK XAMHUYECKOW OpPraHU3aIUK MJIAHEThl. XapaKTEPU3YIOT
XUMHUYECKUN COCTAB F€OJIOTHIECKUX 000I0UEeK 3eMITH.
PaznuyaroT MuHEpasbl U TOPHBIE TOPOJIBI, B TOM YUCIIE U PYJIbI
59 Oxpana Ypok — cemuHap | XapakTepusyoT MCTOYHHUKHU XAMHUYECKOTO 3arpsI3HEHUS




OKPY>KarOIIeil cpesibl OT
XHMMHYECKOTO 3arpsi3HEHUS

OoKpyKawlIier cpenpl. ONUCHIBAIOT TII00aTbHBIC AKOJOTHYECKHE
pOOJIEMBI YeJI0BEYECTBa, CBSI3aHHBIE c XUMHUYECKUM
3arpsisHeHueM. [IpejnaraloT MyTM MHUHUMM3AIUMA BO3JICHCTBUS
XMMHUYECKOTO 3arpsi3HEHUsI Ha OKpyxkarllyro cpeny. [IpuBoast
MpUMEPbl MEXAYHAPOJAHOTO COTPYIHUYECTBA B OOJACTH OXPaHbI
OKPYKaIOIIe Cpe/ibl OT XUMUYECKOTO 3arpsi3HEHUS

O0001menne 3HaAHUI 10 XMMHUH 32 KyPC OCHOBHOM mIK0.bL. [Toaroroska k OCHOBHOMY rocyiapCcTBeHHOMY 3K3aMeHY

(0I) (79)
60 BermectBa O6o6maromuii | [Ipeacrapnsror uHbopManuio o teme «llepuoandeckuii 3akoH U
YPOK [Tepuonnueckas cucrema J[. M. MeHaeneeBa B CBETE€ TEOpPUU
CTpPOEHHUSI aTOMa» B BHJE TaOIUIl, CXE€M, OIMOPHOTO KOHCIEKTa, B
ToM yucie ¢ npuMeHeHueM cpeacts MKT. BeinoyHAOT TecTOBBIE
3amanus o teme. llpencraBnsaoT uHpopmanuio no teme «Bussl
XUMUYECKUX CBSI3€M W THUMBl KPUCTAUIMYECKUX  PEIIETOK.
B3anmocBs3b CTpOEHUS U CBOMCTB BEIIECTB» B BUJE TA0JMUII, CXEM,
OIIOPHOT'0 KOHCIIEKTa, B TOM 4yucie ¢ npuMeHeHueM cpeacts KT
61 XUMUYECKUE peakiuu O6ob6maromuii | [Ipeacrapnsror  uHpopMmanuo 1o  teme  «Kmaccudukamms
YPOK XUMHUYECKUX pEaKUuil 1o pa3auyHbIM Ipu3HakaM. CKopocTb
XUMHUYECKUX peakuuid» B BUAE TaONIWI, CXeM, OMOPHOTO
KOHCIIEKTa, B TOM uyucie ¢ mnpumeHeHuem cpenacts HKT.
BeImonHAOT TecToBBIE 3aiaHusd no TeMe. Xapakrepusyror OBP,
OKHUCJIMTEIh U BOCCTAHOBUTEJIb.
62 OCHOBBI O6o6maromuii | XapakTepu3yroT o0I1Iie, 0COOCHHbIE U UHAUBHIyalbHBIE CBOIICTBA
HEOPraHUYECKOMN YPOK KHUCJIOT, OCHOBAHUM, COJIE B CBETE€ TEOPUU BJIECKTPOJIUTHUYECKON
XUMUU JUCCOIMAlMU.  ApPryMEHTHUPYIOT  BO3MOXHOCTb  INPOTEKaHUSA
63 OCHOBBI O6oOmaromuii | XUMUYECKUX PEaKlUid B PACTBOpPAX OJJICKTPOJIUTAX UCXOIsd U3
HEOPraHU4ECKON YPOK ycnouid.  KnaccupuuupyroT HeopraHMYecKHe BellecTBa IO
XAMHH cocTaBy M cBoMcCTBaM. lIpuBomsT mnpumepsl npencTaBUTENEH
KOHKPETHBIX KJIACCOB M IPYII HEOPTAHUYECKUX BEIIECTB
64 [ToBTOpeHue u 060061IeHNE TTIO KomOunupoBaH | BbIMOMHSAIOT TECTHI M YIPa)KHEHUS, PEIIAIOT 3a/1a4M 110 TEME.
reme. [logroroska k HBIN ypOK [TpoBOIAT OIIEHKY COOCTBEHHBIX IOCTUKEHUH B YCBOCHUH TEMBI.
KOHTpPOJIBbHOM paboTe KoppekTupytoTr cBOM 3HaHUS B COOTBETCTBHUHU C IUIAHUPYEMBIM
pE3yJIBTaTOM
65 KonTponbHast padotaNe4 VYpok koHTpons | [IpuMeHsIOT Ha IpaKTHKE paHee U3y4yeHHBI MaTepua, padboTas no




«HMTorosas no Kypcy OCHOBHOI
LIIKOJIBI»

rpymmnam € 3aiaHUusAMU pa3HOro ypoBHA CIIOKHOCTH, BBIITOJHAKOT
KOHTPOJIBHYIO PadoTy.

66 AHaJIN3 KOHTPOJIBHOM pabOTHI. KoppekTupyrot cBou 3HaHUs
ITonBeneHNE UTOTOB T'OJIA.
67-68 Pe3epBHOE Bpemst




