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1.IlosicuuTeILHAS 3aIMCKA

Jannas pabouasi mporpaMmMa coctaBiieHa Ha ocHoBe DenepanbHoro ['ocymapcTBeHHOro craHgaprta, TpeOOBaHHIl K pe3ylbTaTaM OCBOEHUS
OCHOBHOM 00pa30BaTEIbHOW IMPOTrpaMMbl OCHOBHOTO 00IIero oOpa3oBaHHs, MPOrpaMMbl Kypca XUMHH I 8-9 KiaccoB 00I1eo0pa3oBaTeIbHBIX
yupexaeHuid, npeamerHas jauHus ydeOHukoB O.C.I'abpumensna, W.I.OctpoymoBa, C.A.CnaaxoBa — M.: IIpocsemenue, 2019. B Hell Taxxke
YUUTBHIBAIOTCS OCHOBHBIE HJieU U ToJioxkeHus [IporpamMmbl pa3BuTHs U GOPMUPOBAHUS YHUBEPCAIBHBIX Y4EOHBIX JAEUCTBUN JUIsi OCHOBHOI'O OOIIEro
oOpa3oBaHMUsI.

N3yuenne XMMuM B OCHOBHOM IIKOJIE TPU3BAHO 00ECTICUNTD:
- hopmuposanue y ydaluxcsi XdMU4eCKOM KapTUHBI MUpa KaK OPraHMYeCcKOil 4acTH ero 1eJOCTHOM eCTeCTBEHHO-HAyYHOU KapTHHBI,

- pazeumiue TIO3HABATEIHLHBIX HHTEPECOB, MHTEIUIEKTYAIbHBIX U TBOPYECKUX CIIOCOOHOCTEH yJalIuXcs B MPOIECCe H3yUYEeHUSI UMHU XUMUYECKOW HAYKH
U ee BKJIaJa B COBPEMEHHBIH HAyYHO-TEXHHUYECKHUH Mporpecc; GOpMUPOBAHHE BaXKHEUIIMX JIOTMUECKUX OMNEpaluid MbIIUICHUS (aHAIU3, CHUHTES,
000011IeHNe, KOHKpeTH3ausi U JIp.) B MpoOIEecce MO3HAHUS CUCTEMbl BaXHEUIIUX MOHSATHM, 3aKOHOB U TEOPHH O COCTaBe, CTPOEHUU M CBOWCTBAX
XUMHUYECKHUX BEIIECTB,

- socnumanue YOSKICHHOCTH B TOM, YTO NPHUMEHEHHE IMOJYyYCHHBIX 3HAHWHA WM YMEHUU 10 XUMHUH SBISETCS OOBEKTHBHON HEOOXOAMMOCTBIO IS
0e30macHO pabOTHI ¢ BENIECTBAMU U MaTepraiaMu B OBITY U Ha TIPOU3BOJICTBE,

- npoexmuposanue u peaiuzayusi BEITYCKHUKAMU OCHOBHOW IIKOJBI TUYHON 00pa3oBaTEeNbHON TpaeKTOpuu: BBIOOp Mpoduis oOydeHus B CTapiiei
ITKOJIE WJIA TTPOQECCHOHAIIBHOTO 00Pa30BaTEIHLHOTO YUPEIKICHHUS,

- 0671A0eHUe KNI0YesblMU KOMnemeHyusMu: y‘-IeGHO-H03HaBaTeHBHBIMI/I, I/IHq)OpMaI_II/IOHHBIMI/I, HCHHOCTHO-CMBICIIOBBIMU, KOMMYHHUKATUBHBIMH.

1. O0masi xapakTepuCTHKA Y4e0HOr0 npeaMera

[Ipennaraemas pabodas mporpaMmMa Mo XMMHH PaCKpbIBaeT BKIIAJ Y4eOHOTO MpeaMeTa B JOCTHKEHHE IIeJieii OCHOBHOTO 00IIero o0pa3oBaHus 1
onpeeNseT BaXHEHIIINE CoJIep KaTeNIbHbIC JIMHUU MPeIMETa:

° «Bemecmeo» - B3aUMOCBA3b COCTaBa, CTPOCHUA CBOI>'ICTB, MOJIYYCHHA U NTPUMCHCHU A BCIICCTB U MAaTCPUAJIOB;



o «Xumuueckas peakyus» - 3aKOHOMEPHOCTH MPOTEKaHUS U YIPABIEHUS MPOLIECCAMHU MTOJIYYE€HUS U IPEBPAIIECHUS BELIECTB;

o «Xumuueckuul sA3vIK» - OIEPUPOBAHNUE CUCTEMON BAXKHEHIIINX XUMUYECKUX TTOHSATUM, BIaJICHUE XUMUYECKON HOMEHKJIATYpO U CUMBOJIMKOM;

o «Xumus u JHcu3Hb» - COONIOJECHUE MPABHII XUMHUYECKOW O€30MacHOCTU MPU OOpalIeHHH C XMMHYECKMMHU BEIIECTBAMU M MaTepualiaMu B
MOBCETHEBHOM JKU3HU U HA MPOU3BOJICTBE.

B xypce 3HauuTenpHas pOIb OTBOANTCS XUMHUUECKOMY 3KCIIEPUMEHTY: IIPOBEICHHUIO MMPAKTUIECKUX PA0OT 1 JIAOOPATOPHBIX OIBITOB, (PUKCALIUH
Y aHAJHM3Y UX PE3yJbTaTOB, COOJIIOJICHUIO HOPM M MPaBUI 0€30MacHON paboThl B XMMUYECKOM KaOUHETE.

Peanuzanust mporpamMmbl Kypca B IpoLEcce OOYYEHHUs MO3BOJUT OOYYaroIIMMCS MOHATh POJIb U 3HAUYCHHE XUMHM CpPEId OPYTUX HAayK O
IIPUPOJIE.

2. MecT0 Kypca XUMHH B OCHOBHOM 1IKO0JIe
®enepanbHblii TOCYIapPCTBEHHBIM CTaHIAPT MPEAYCMATPUBAECT U3YUEHHUE KypCca XMMHUM B OCHOBHOM IIKOJIE KaK COCTaBHOW YacCTU NMPEAMETHOU
obnactu «EcTecTBeHHO-HAYyUHBIE MTPEIMETHI.
Kypc paccunrtan Ha u3yueHue npeamera B oobeMe 68 yueOHbIX 4acoB 10 2 yaca B HEJIENI0 B 9 Kiacce.
[Iporpamma peanuzoBana B ydeOHumkax xumuu [abpumensa O.C., W.I'.OctpoymoB, C.A.CnaakoB. Xumus 9 Kiacc, BBIMYIIEHHBIX
m3natenbcTBoM «IIpocBemenue» 2020 r.

B cBs3u ¢ ocobennocTsaMu opranu3anuu 00ydenus B 2020-2021 yaeOGHOM To1y B pab0odyro MporpaMMbl OBIITH BHECEHBI H3MEHEHHS: TPAKTUUECKHE
paboThI, CAMOCTOATENBHO BHIMOIHIEMBIE YUAIlMMUCS, BEIHECEHBI B OTAETIbHBIN 070K «JIabopaTOpHBI MPakTHKYM», YBETHUYEHO BpeMsl, HalpaBJIeHHOE
Ha MOBTOPEHUE U3yYSHHOTO B MPEIBIIYIIEM Kypce XUMUH.

B mporiecce 00ydeHHsT UCTIONB3YIOTCS pa3HOOOPA3HbIE METOIBI M TEXHOJIOTUH, TAKWE TEXHOJIOTUU JINYHOCTHO-OPUEHTHPOBAHHOTO MOJIX0/a B
o0y4yeHnH, HHPOPMAITMOHHO-KOMMYHHKATHBHBIE TEXHOJIOTUH, METOJIbl ¥ TMIPHUEMBI 3JI0pOBhECOEPEraromero 00y4eHus, METOl IPOCKTOB, TEXHOIOTHU
JTMCTAHIIMOHHOTO O0YYEHHSI.

JlucTaHMoOHHOEe o0ydeHne — QopMa 00y4eHUs, PH KOTOPOH WH(POPMAIIMOHHBIE TEXHOJOTHMH SIBJISIOTCS BEIYLIMM CPEICTBOM. Mcmonb3ys
AIIEMEHTBI TUCTAaHIIHOHHOTO O0YYEHUs YUSHUK MOXKET 3aHMMAThCsl CAMOCTOSTENILHO, IPOCMATPUBATh BUICOYPOKH, pelIaTh 00pa30BaTEIbHBIE 3aJa4H.

JlucrannnoHHOE 00y4eHrEe PacCYUTAHO:

- Ha YJaIuxcs, )KeNaoIX TPHoOpeCcTH HOBBIC 3HAHHMSI, YBIICUCHHBIX YUCOHBIM MPEIMETOM;

- Ha BBITYCKHHKOB MIKOJBI, TOTOBSIIMXCS K TOCTYIUIEHHIO B TpodeccHoHanibHbIe 00pa30BaTENbHBIC YUPEKACHUS CPEAHETO W BBICIIETO
oOpa3oBaHmUs;

- Ha T€X, KTO He UMEET BO3MOXXHOCTH IOJyYUTh 00pa30BaTeIbHbIC YCIYTH B TPAJUIIMOHHON (OpPME IO COCTOSTHUIO 37I0POBBSI.



C uenpio peaan3anuy 3JIEMEHTOB JUCTAHIIMOHHOTO 00Y4YEeHUSI HCIIONIb3YIOTCS CIIEIYIOIINE PECYPCHI:

Ne ypoxka Tema ypoka Hcnonws3yeMslil pecypc
4-5 [TonsiTHE O CKOPOCTH XUMHUYECKOH peakiuu. Karamus https://resh.edu.ru/subject/lesson/2102/start/
12 [TonsiTHE 0 ruApOIN3€E Coen https://resh.edu.ru/subject/lesson/3123/start/
16-17 OO6mmas xapakrepucTtuka 351eMeHToB VII A—Tpymnmbl - rajoreHoB https://resh.edu.ru/subject/lesson/2075/start/
CoeMHeHus rajJoreHoB
19 CepoBonopon 1 cynbhuabl https://resh.edu.ru/subject/lesson/2434/start/
20 Kucnoponbie coetuHeHus cepbl https://resh.edu.ru/subject/lesson/2077/start/
22 Ammuak. Conu aMMOHUS https://resh.edu.ru/subject/lesson/2078/start/
25 ®docdop u ero coequHEHUS https://resh.edu.ru/subject/lesson/2073/start/
30-31 Kpemnuii u ero coenunenus https://resh.edu.ru/subject/lesson/2069/start/
CriMkaTHasi IPOMBIIUIEHHOCTb
36 OO01m1ast XxapakTepUCTHKA METAJIJIOB https://resh.edu.ru/subject/lesson/3493/start/151213/
https://resh.edu.ru/subject/lesson/1607/start/
45 Koppo3zus MeTamioB u criocoObl 3alTUThl OT Hee https://resh.edu.ru/subject/lesson/3479/start/151187/
28 OxpaHa OKpy>Xarouiei cpeibl 0T XUMUYECKOTO 3arpsi3HEHUS https://resh.edu.ru/subject/lesson/3504/start/151485/
3. Pe3yabTaThbl 0CBOEHMS Kypca XUMHU
[To 3aBepmieHNMM Kypca XMMHUHU Ha dTale OCHOBHOTO OOIIEro oOpa3oBaHUs BBIMTYCKHUKH OCHOBHOMW IIKOJBI JOJDKHBI OBIAJETh CIETYIOIIMMHU
pe3ynbTaTamu:

1. JImyHOCTHBIE pe3yJbTaThl:

1) ocosnanue cBOCH STHUYECKON MTPUHAIIC)KHOCTH, 3HAHUE UCTOPUH XUMHUH U BKJIaJa POCCUHCKON XMMHUYECKON HAyKH B MUPOBYIO XHMHUIO;

2) ¢opmuposanue OTBETCTBEHHOTO OTHOIICHHS K TO3HAHUIO XUMHHM; TOTOBHOCTH M CIOCOOHOCTH YYalIUXCAd K CaMOpa3BUTHIO H
caM000pa30BaHUI0O Ha OCHOBE H3YYEHHBIX (AKTOB, 3aKOHOB M TEOPUH XHMHH;, OCO3HAHHOIO BBIOOpa WM nocmpoeHue WHIUBUIYaTIbHOU
00pa3oBaTeNbHON TPACKTOPHH;

3) popmuposanue 1ETOCTHON €CTECTBEHHO-HAYYHOM KaPTHHBI MUPA, HEOTHEMJIEMOM YaCThI0 KOTOPOH SBIISIETCS XUMUUYECKAsi KapTUHA MUDA;

4) osnadenue COBPEMEHHBIM SI3bIKOM, COOTBETCTBYIOIIUM YPOBHIO Pa3BUTHUS HAYKH M OOIIIECTBEHHON MPAKTUKHU, B TOM YHCJIE U XUMUYECKUM;




5) ocsoenue counambHBIX HOPM, TPABUJ MOBEACHUS, poyied U (OpM COIMAIBHON KU3HH B COLIMYME, PUPOJIE M YACTHOM JKU3HU HA OCHOBE
AKOJIOTUYECKON KYJIBTYpHI M 0€30MacHOro 00palieHus ¢ BEIeCTBaMU U MaTepHaTaMH;

6) popmuposanue KOMMYHUKATUBHOW KOMIIETEHLIMU B OOILIEHUH CO CBEPCTHUKAMH M B3pOCIBIMH B IpoLiecce 00pa3oBaTeIbHON, 00IIeCTBEHHO-
MOJIE3HOM, Y4eOHO-UCCIIE0BATEIbCKOM, TBOPUECKOM M IPYTUX BUIOB JACSITEIBHOCTH, CBSI3aHHBIX C XUMUEH..

2. MeTanpeaMeTHbIe Pe3yJbTAThI:

1) onpedenenue neneir COOCTBEHHOT0 00yUEHHs, TOCTAaHOBKA U ()OPMYIMPOBAHUE /IS ce0sl HOBBIX 3a]1a4;

2) nnanupoeanue TyTe TOCTIKEHNS JKEIAeMOTO pe3ylbTaTa 00y4eHHsI XMMUH KaK TEOPETHUECKOT0, TaK U IPAKTHYECKOTO XapaKTepa;

3) coomnecenue cBOUX ACUCTBUI C TUIAHUPYEMBIMH PE3yJIbTaTaMU, OCYIIECTBICHHE CIOCOOOB JEHCTBUI MPU BBHIMOJHEHUU JTAOOPATOPHBIX M
NPaKTHYECKUX pabOT B COOTBETCTBHH C MPABIIIAMH TEXHUKH 0€30IIaCHOCTH;

4) onpedenenue UICTOUHUKOB XMMUYECKON MH(DOPMAINH, €€ MOIyueHHe U aHaJN3, CO3JaHne HH(POPMAITHOHHOTO POAYKTA U €ro MPe3eHTaLus;

5) ucnonv3oeanue OCHOBHBIX HHTEIUICKTYAJIbHBIX ONEPALMil: aHAIN3a U CHHTE3a, CPABHEHHS M CHCTEMATH3aIiH, 0000IIECHNS U KOHKPETH3ALUH,
gblsigNeHIe TIPUUNHHO-CIIEICTBEHHBIX CBS3€H U nocmpoeHue JNOTUYECKOTO PACCYXKACHUS M YMO3AK/IIOUCHUS Ha MaTepualleé eCTECTBEHHO-HAy4YHOTO
COZEpIKaHHUS;

6) ymenue cozaBaTh, IPUMEHATH U IPEe0OPa30BbIBATH 3HAKA M CUMBOJIBI, MOJICITH M CXEMBI [T PelIeHNs y4eOHBIX U MO3HABaTEIbHbIX 3a7ay;

7) @opmuposanue n pazsumue SKOIOTHYECKOTO MBIIUICHUS, yMeHue TPUMEHSITh €ro B MO3HABATEIbHOW, KOMMYHHKAaTHBHOM, COIMAIBHON
NPAaKTHUKE U MPO(ECCHOHANBHON OpUEHTALINY;

8) eenepuposanue UeH N ONPEICIEHIE CPEICTB, HEOOXOUMBIX [UIS X peaTH3aln.

3. IlpeaMeTHbIe pe3yJbTATHI:

1) ymenue 0603Ha4YaTh XUMUYECKUE JIEMEHTHI, HA3bIBATh UX U XapaKTEpU30BaTh HA OCHOBE IOJI0XKEHUS B IEPUOJUUECKON cUCTEMe
.. Menneneena;

2) ¢opmynuposanue U3y4eHHbIX OHATHH: BELIECTBO, XMMUYECKUH AJIEMEHT, aTOM, MOJIEKYJIa, HOH, KATHOH, aHUOH, IPOCTOE U CI0XKHOE
BELIECTBO, XMMHUUECKasl PEAKIUs, BUABI XUMUYECKUX PEaKUi U T.II.

3) onpedenenue 1o GopMynaM coCTaBa HEOPraHUYECKUX M OPraHUMYECKHUX BEILECTB, BAJICHTHOCTH ATOMOB XUMHUYECKHUX 3JIEMEHTOB WIIN
CTENEHU UX OKHUCIICHMS;

4) nonumanue nHPOpPMALUU, KOTOPYIO HECYT XUMUYECKUE 3HAKHU, (POPMYJIbI, ypaBHEHHUS;

5) ymenue knaccu(pUIUPOBATH MPOCTHIE U CIOKHBIEC BEIIECTBA;

6) opmynuposanue nepuOANUECKOrO 3aKOHA, OOBSICHEHUE CTPYKTYPBl M HH(YOPMAIMH, KOTOPYIO HECET MePHOANYECKasi CUCTEMAa XUMUYECKUX
anemeHToB J[.M1.MeHaeneeBa, pacKpbITHE 3HAYCHUS IIEPUOIUIECKOTO 3aKOHA;

7) ymeHnuexapakTepU30BaTh CTPOEHHUE BELIECTBA — BUABI XUMHUUECKUX CBA3EH U TUIIBI KPUCTAUNIMUYECKUX PEILETOK ;

8) onucanue CTpOCHUSI aTOMOB XMMHYECKHX 3JIEMEHTOB C OPSIKOBBIMUA HoMepamu 1-20 u 26, 0ToOpakeHHe UX C TOMOIIBIO CXEM;

9) cocmaenenue GopMys OKCHIOB XUMUUYECKHX 3JIEMEHTOB U COOTBETCTBYIOIUX UM THAPOKCHIIOB;



10) nanucanue CTPYKTYPHBIX (GOPMYI MOJIEKYISIPHBIX COEAMHEHUH U (POPMYITBHBIX €AMHUI] HOHHBIX COCMHEHUH 110 BaJICHTHOCTH, CTEIICHH
OKHCIICHHS WIIH 3apsily HOHOB;

11) ymenue popmynupoBaTh OCHOBHBIE 3aKOHBI XUMHUH: IOCTOSHCTBA COCTAaBa BELIECTBMOJIEKYISIPHOTO CTPOSHHSI, COXPAHEHHsI MAacChl BEILIECTB,
3aKOH ABOTapo;

12) ymenue popMynnpoBaTh OCHOBHBIE TIOJIOKEHUS ATOMHO-MOJIEKYJISIPHOTO YUEHHS U TEOPHHU DIIEKTPOIUTUUECKON TUCCOIMALINY;

13) onpedenenue npu3HAKOB, YCIOBHUI MPOTEKAHUS U MPEKPAIICHUS PEAKIIH;

14) cocmagnenue MONEKYIAPHBIX YPaBHEHHI XUMUYECKHX PEAKIUil, MOITBEPKIAIOIINX O0IIHE XUMHUECKIE CBOMCTBA OCHOBHBIX KIJIACCOB
HEOPTraHMYECKUX COCTUHEHUH M OTPAXKAIOIINX CBSI3U MEXTY KJIACCAMH COCIHMHEHUH;

15) cocmasnenue ypaBHeHUI peakIyii ¢ y4acTUEM SJIEKTPOIUTOB TaKXe B MOHHOH dopme;

16) onpeoenenue N0 XUMUYIECKUM yPaBHEHUSIM NPUHAISKHOCTH PEAKIUI K ONPEACTICHHOMY THITY HJIH BHIY;

17) cocmasnenue ypaBHEeHUI OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUI ¢ TOMOIIBIO METO/1a AJIEKTPOHHOTO OaaHca;

18) npumenenue MOHIATHN «OKUCICHHE» U «BOCCTAHOBIJICHUEY JIJISI XapPAKTEPHUCTUKNA XUMUYECKUX CBOIMCTB BEIICCTB;

19) onpeoenenuec MOMOIIBIO0 KAUECTBEHHBIX PEAKLUN XJIOPUI-, CYIb(aT- 1 KapOOHAT-aHMOHOB M KaTMOHA aMMOHUS B paCTBOPE;

20) 0bvscHenue BIUSHUS PA3IUIHBIX (PAKTOPOB HA CKOPOCTh PEAKIIHIA;

21) ymenue XxapakTepu30BaTh MOJIOKEHUE METAIIIOB U HEMETAJUIOB B IIEPHOAMYECKON CHCTEME 2JIEMEHTOB, CTPOCHUE X aTOMOB U KPUCTAJLIOB,
obmue (hu3nvdecKkrue 1 XUMHUIECKHNEe CBONCTBA;

22) 0bwsacHeHue MHOTOOOPAa3Hs IPOCTHIX BEIIECTB SIBJICHUEM aJNIOTPOITUH C YKa3aHUEM ee MPUYHH;

23) ycmanosnenuepasmadiii THIPO-, TUPO — U AIEKTPOMETAJUTYPTHH U MILTFOCTPUPOBAHUE 3TUX PA3INIHN IPUMEPaMH MPOMBIIUICHHBIX
CIOCOOOB MOTYYSHUS METAJUIOB,;

24) ymenue oasams 00NTyIO XapakTepucTuky 3emeHToB I, 11, VIIA— rpynm, a Takxe Bogopoia, KUCIopoa, a3oTa, cepsl, pocdopa, yriepona,
KPEMHHUS U 00pa30BaHHBIX UMM MIPOCTHIX BEIIECTB M BAKHEUIIINX COEANHEHHH (CTPOCHUE, HAX0XKICHHUE B IPUPO/IE, TOTyUEHHE,
(bU3UYEeCKre U XUMUYECKUE CBOMCTBA, TPUMEHEHHE);

25) ymeHue onMCHIBaTh KOPPO3HUIO METAIJIOB U CIIOCOOBI 3aIIUTHI OT HEE;

26) ymeHue IPOU3BOANTH XUMUYECKHE PacueThl IO (hOpMyJIaM U YPaBHEHUSM pEaKInii;

27) onucanue CBOMCTB U MPAKTUIECKOTO 3HAUCHHS U3YUYEHHBIX OPraHMYECKUX BEIIECTB;

28) vinoninerue 0003HAUYCHHBIX B IPOTPaMMe dKCIIEPUMEHTOB;

29) cobnooenue ipaBui 6€30MaCHON padOTHI B XUMUYECKOM KaOUHETE.

4. Copepxanue y4yeOHOro npeaMera U TpeOOBAHUS K YCBOCHHUIO IIPOrPaMMBbI
Kypc xumum 9 kmacca mpenmnonaraeT u3ydeHue clemyrommx pasnaenoB: «l[loBTopenue u 0000mIeHUE CBEACHHW MO Kypcy 8 Kiaccay,

«XUMHUYECKUE peaklMy B pacTBOpax 3JEKTPOJIUTOBY», «HeMmeTamibl U ux coenuHeHHs», «MeTaabsl M UX COCIMHEHMs», «XUMHSA U OKpyXKarolas
cpenay, a Takke «O0001IeHNe 3HaHUH 110 XUMHUH Kypca OCHOBHOH 1mkoiibl. [ToaroroBka k OCHOBHOMY roCcy1apcTBEHHOMY 9K3aMEHY»



IloBTOpEeHue u 00001IeHMe CBeIeHUIT O Kypcy 8 Kiacca

Bunapusie coenunenns. Okcuapl coiaeodpasyonue 1 Hecoaeodpasyronue. [ MapoKCuabl: OCHOBaHUs, aM(pOTEPHbIE THIPOKCHIBI,
KHCIIOpOACOAepKamue KucnoTel. CpenHue, KUCble, OCHOBHBIE U KOMIUIEKCHBIE COJIH.

Tuns! cBsa3u. MonHbIN THI cBs13u. KoBasleHTHas nossipHas U KOBaJIEHTHAs HENOJsIpHAsl CBsI3b. MeTauinueckas cBs3b

O0o01eHne cBeieHui 0 XuMuueckux peakuusax. Knaccudukanns XuMU4YeCKUX peakiyii Mo pa3InyHbIM OCHOBAHHAM: COCTABY U YHUCITY
pearupyromux 1 00pa3yroMuxcs BEECTB, TEIII0BOMY (P (eKTy, HapaBICHUIO, N3MEHEHHIO CTETNICHEH OKHUCIICHUS 3JIEMEHTOB, 00pa3yIOINX
pearupymolue BemecTsa, ¢pase, UCIOoJIb30BaHUIO KaTalIu3aTopa.

[IonsATHE O CKOPOCTH XMMHUYECKON peakuuu. DaKTOphl, BIUAIONIME HA CKOPOCTh XUMUUECKUX PEaKLMii: PUPOIA PEarupyroLUX BEILECTB, UX
KOHLIEHTpaLus, TEMIIepaTypa, IJI0Iaab CONPUKOCHOBEHUS, HAIM4YME KaTtaausaTopa. Kartamms.

JdemoHcTpaunu
e (O3HAKOMIJIEHHE C KOJUICKOUAMHU METAJIJIOB U HEMETAJIJIOB.
e (O3HaKOMJIEHHUE C KOJUIEKIIUSIMHU OKCHJIOB, KUCIIOT U COJICH.
e 3aBUCUMOCTb CKOPOCTH XMMHUYECKOM peakluu OT MPUPOIbI pearupyroIiuX BEIIeCTB.
e 3aBUCUMOCTb CKOPOCTH XMMHUYECKOM peakluu OT KOHIEHTPALUU pearupyoniix BelecTB.
e 3aBUCUMOCTb CKOPOCTH XMMUYECKOM peakuu OT IUIOIIAId CONPUKOCHOBEHHUS PEarupyrouiX BeIeCcTB («KUTIALIUN CII0i ).
e 3aBUCUMOCTb CKOPOCTH XUMUYECKOM peakiuu OT TeMIepaTyphl pearupyoinx BeIecTB.

JlabopaTopHbIe ONbITHI

1. BauMopelicTBue aMMmuaka u XJIOpOBOAOPOa.

2. Peakuys HeWTpan3aluy.

3. Habmonenue TeroBoro 3¢ dekra peakiiuu HeHTpaau3aiiu.

4. BzaumojielicTBre cepHOM KUCIOTHI ¢ okcuioM meau (1I).

5. PaznoxeHue nepokcua BOJOPO/ia C IMOMOIIBIO KaTalaszbl KapTodens

6. 3aBUCUMOCTbH CKOPOCTH XUMHUYECKOW PEAKLIUU OT MPUPO/IbI pEarupyromyx BeIECTB Ha IPUMepe B3aUMOJICHCTBUSL PAaCTBOPOB THOCYIb(haTaHATPUS U
xJyopuaa 6apusi, TuocyibhaTa HATPUS U CONSTHON KUCIOTHL.

7. 3aBUCUMOCTbh CKOPOCTH XUMHYECKON PEAKIIMH OT MPUPObl METAIJIOB IIPU X B3aMMOJEHCTBUM € COJITHOM KUCIIOTOM.
8. 3aBUCUMOCTb CKOPOCTH XMMUYECKOW PEAKIIMH OT MPUPOBI KUCIOT MIPU B3aUMOJEHCTBUU UX C KEIE30M.

9. 3aBUCUMOCTb CKOPOCTH XMMHYECKON PEAKIIMH OT TEMIIEPATYPBHI.

10. 3aBUCUMOCTh CKOPOCTH XMMUUYECKON PEAKIIMU OT KOHLIEHTPAIUH.

11. 3aBUCHMOCTH CKOPOCTH XMMHUYECKOHN pPEaKIIMK OT IJIOLIAAN COIPUKOCHOBEHMS pEarpyoIKX BEIIECTB.

12. 3aBUCUMOCTh CKOPOCTH XMMUUYECKON PEaKIMU OT KaTaJIu3aTopa.



XuMH4YeCKHe PeaKkli B PAaCTBOPAX 3JIEKTPOJIUTOB

[Tonsitie 00 3JEKTPOIUTHUECKON TUCCOLMALMU. DIEKTPOIUTHI M HEAIEKTPOJIUTHL. MeXaHU3M AUCCOIHMAIMH AJIEKTPOJIUTOB C Pa3IUUYHBIM
xapakTepoM cBsi3u. CTENeHb AIEKTPOIUTHYECKON nucconnanuu. CUIbHBIE U cla0ble JIEKTPOIUTHIL.

OCHOBHBIE TIOJIOKEHHST TEOPUH DJICKTPOIUTHIECKON nucconanuu. Kinaccudukammst HOHOB U X CBOMCTBA. KHCIIOTHI, OCHOBAaHUS W COJIM KaK
MeKTpouThl. X Kitaccuukamnus u JUCCOIUAIus.

OO0mue XMMHYECKHE CBOMCTBA KHUCJIOT: M3MEHEHHE OKpPAacKd HHIMKATOPOB, B3aUMOJECHCTBHE C METaJUIaMHM, OKCHUIAMH M THUIPOKCHUIAMU
METAJUIOB U COJISIMU. MOJNIEKYJISipHbIE U MOHHBIE (TTOJTHBIE U COKPAIIEHHBIE) YPABHEHUS PEAKLIUM.
XUMUYECKUH CMBICIT COKPAIIEHHBIX YPABHEHUH. Y CJIOBUA MPOTEKAHUS PEAKIINN MEXY SJIEKTPOJIUTAMU 1O KOHIA. Psii aKkTUBHOCTH METaJLJIOB.

OO0muye XUMHUYECKHe CBOMCTBA INEIOYEH: B3aMMOJCHCTBHE C KHUCIOTaMH, OKCHUIAMH HEMETayuioB, coyisiMu. OOIIHe XUMHUYECKUE CBOMCTBA
HEPACTBOPUMBIX OCHOBAHUI: B3aMMOJIEUCTBUE C KUCIOTAMH, PA3JIOKEHHUE IPU HarpeBaHUU.

OO0mue XMMHUYECKHE CBOMCTBA CPEHUX COJICH: B3aMMOJIEUCTBHE C KUCIOTAMHU, IIEJI0OYaMH, COJSIMUA U MeTaiuilaMu. B3auMoaeicTBre KUCIbIX
COJIEH CO IIEIOYaMHU.

I'uaponus, kak 0OMEHHOE B3aUMOAEHUCTBUE COJIel ¢ BOAOH. [ MAPOIN3 COMM CUILHOTO OCHOBaHUA U c1aboi KucnoThl. ['uaponus conu ciaboro
OCHOBaHHMS U cuJIbHOU KucaoThl. [lIkama pH.

CBoiicTBa KUCJIOT, OCHOBAaHUN, OKCUIOB U COJIEM B CBETE TEOPHUH IIEKTPOJUTUYECKON JUCCOLUMALUUA U OKUCIUTEIBHO -BOCCTAHOBUTEIBHBIX
peaKuid.

JdemoncTpanuu.
e lcnbiTanue BemecTB U UX PaCTBOPOB Ha 3JIEKTPOIPOBOAHOCTb.
e 3aBUCUMOCTb NIEKTPONPOBOJIHOCTH YKCYCHON KUCIOTHI OT KOHIIEHTPALHH.
e JIBM)KEHHE OKpAIIEHHBIX HOHOB B 3JIEKTPUYECKOM TIOJIE.
e OrmnpeneneHue XxapakTepa Cpeabl B paCTBOpPax COJICH.

JlabopaTopHble ONBITHI.

13. Iucconmarus cinadbIX SJEKTPOIUTOB HA IPUMEPE YKCYCHON KUCIIOTHI.
14. '3MeHeHne OKpacKu WHIMKATOPOB B KMUCIIOTHOM cpeie.

15.Peakiusa HeUTpaM3aluy pacTBOpa MIEIOUYN PA3IMYHBIMU KUCIIOTAMH.
16. [Nonyuyenue runpoxcunamenu(Il) u ero B3aumoielicTBUE ¢ pa3IUYHBIMU KUCIOTaMHU.
17. BzaumopeicTBrEe CHIIBHBIX KHCIIOT ¢ okcuaoM menu (II).

18. BzauMopeiicTBrEe KUCIIOT C METAJIIAMHU.

19. KauecTBeHHas peakiys Ha KapOOHAT-HOH.

20. ITomyuenue cTyaHsI KPEMHUEBOM KUCIIOTHI.

21. KadecTBeHHas peakiys Ha XJOPHUI- WU CyTb(aT-noHbI

22. 3meHeHne OKpacKu UHIMKATOPOB B IIEJIOYHOM cpejie.



23. B3auMmopeicTBHE LIEI0UEN C YIVIEKUCIIBIM ra30oM.

24. KauecTBeHHasl peakiys Ha KAaTHOH aMMOHHSI.

25. Ilomyuenue ruapokcuna meau (1I) u ero pasnoxenue.

26. BzaumopeiicTBre kapOOHATOB C KUCIIOTAMH.

27. llonyuyenue ruapokcuna xeneza(lll).

28. B3zaumogeiicTBue xene3a ¢ pactBopom cyibdara menu(Il)

IIpakTuyeckue padoTol
1. Pemienne skcnepruMEHTAIBHBIX 337124 10 TeMe «DIEKTPOJIUTUYECKAs TUCCOLIAALIMSI

HeMmeTa/uuibl M MX COeIMHEHUS

CrpoeHre aTOMOB HEMETANIOB M UX nosoxeHue B llepuoanueckoil cucreme. Psn snextpoorpunartensHocTd. Kpucrammmueckue pemeérku
HEMETAaJIOB — MPOCTHIX BEIIECTB. AJutoTponus U e€ npuunHbl. u3ndeckue cBoricTBa HeMeTalIoB. O0IIe XUMHUYECKHUE CBOWCTBA HEMETAIIIOB:
OKHUCJIUTEIbHBIE U1 BOCCTAHOBUTEIIBHBIE.

["asiorensl, cTpoeHue MX aTOMOB W MoJieKyd. DHU3MyecKkne M XMMHUYECKHE CBOWCTBA TaJIOT€HOB. 3aKOHOMEPHOCTH W3MEHEHMSI CBOMCTB
raJIOr€HOB B 3aBUCHMOCTH OT MX IojiokeHus B Ilepuoguueckoii cucteme. HaxokaeHue rajoreHoB B IPHUPOJE U UX IOJydeHue. buonornueckoe
3Ha4YE€HHE U IPUMEHEHHE TraJOre€HOB.

l'anoreHoBOOPOABI W COOTBETCTBYIOIIME MM KHUCIOTBHI: IUIABUKOBAs, COJIsSHAs, OpPOMOBOAOpPOJAHAs, HOIOBOAOpPOJIHAs. [ asoreHumabl.
KauecTBeHHbIE peakIi Ha raJloreHuI-uoHbL. [IprMeHeHrne coeIuHEeH raloreHoB U MX OMOoJIoTHYecKast poJib.

OOmass xapakrepuctuka snemeHToB VIA-rpymmel. Cepa B mpupoae u e€ moidydyeHHe. AJIIOTPONHBbIE MOIM(UKAIMK Cepbl U HMX CBOWCTBA.
XHUMUYECKUE CBOMCTBA CEPBI U €€ TPUMEHEHHUE.

CepoBOJIOpOJI: CTPOCHUE MOJIEKYIbI, (pU3MUecCKre U XMMUYECKHE CBOMCTBA, monydyeHue u 3Hayenue. CepoBogopoaHas kuciora. CyiabQuusl U ux
3HaueHue. JlromuHOPOPHI.

Oxcun cepri(1V), cepaucras kucnora, cynbpuThl. KauecTBeHHas peakuus Ha CyIb(QHUT-HOH.

Oxkcun cepwi( V1), cepnas kucnora, cynbdarel. Kpucramioruaparsl.

CepHast KuciIOTa - CHIBHBIN 37eKTponuT. CBOICTBa pa30aBICHHON CEPHOM KHCIOTHI, KaK THIIMYHON KHCIIOTHI: B3aUMOAEWUCTBHE C METaJUIaMH,
OCHOBHBIMH U aM()OTEpHBIMHU OKCHJaMH, OCHOBAHUSMHU U aM(OTEpHBIMH THAPOKCUAAMHU, colisiMu. KauecTBeHHas peakius Ha cylb]ar-uoH.

OOmiast XapakTepUCTHKA 3JIEMEHTOB VA-Tpymnmnbl. A30T, CTPOGHHE €ro aToMa M MOJIeKynbl. Pu3ndeckue U XMMHUYECKHUEe CBOWCTBA U MPUMEHEHHE
a30Ta. A30T B IPUPOJIE U €ro OMOJOTrHYecKast poib.

AMMHaK, CTpOEHHE MOJEKYJIbl U (U3MUECKUE CBOWCTBA. AMMMayHas BOJa,, HAIIATHIPHBIA CHOUPT, TMAPAT aMMHaka. JJOHOpHO -aKIeNnTOPHBII
MeXaHU3M 00pa30BaHUs KaTMOHA aMMOHHUsS. BoccraHoBuTenbHbIe cBoMcTBAa amMmmuaka. Collu aMMOHHUS U UX NpuMeHeHue. KauecTBeHHas peakius Ha
KAaTHOH aMMOHHUSI.

Oxkcupl a30Ta: HECOJICOOPA3YIOITUE U KUCITOTHBIC. A30THCTast KUCJIOTa U HUTPUTHL. A30THAsI KUCIIOTa, €€ MoJydeHne U cBoiicTBa. Hutpartsr.



®ocdop, crpoerne atoma u amrorponus. Dochunsl. Dochun. Oxcun docdopa(V) u oprodochopnas kuciora. Docdarsl. DochopHbie
ynoopenus. THCeKTUIIUABL.

OOmiast xapakTepuctuka 37meMeHTOB [V A-rpynmbl: OCOOCHHOCTH CTPOEHHS aTOMOB, MPOCTHIX BEHIECTB W COCAUHEHHWH B 3aBUCUMOCTH OT
MOJIOXKEHUs d3JeMeHTOB B [lepuomgmveckoit cucteme. Yriepon. AJUIOTpOmHBIE MoOAuUKAIUU: anMmas, rpaduT. AMOpQHBIN yIriepoa: caxa,
aKTUBHUPOBAHHBIN Yroib. AncopOrus. XuMHUECKHE CBOMCTBA yriaepoaa. Kokcoxummueckoe mpou3BOACTBO U €ro Mpoaykius. KapOumsl.

Oxkcun yriepona(Il): ctpoenne momnekymsl, moaydeHue u ero cpoiictBa. Okcun yriepona(IV): crpoenrne MoNIeKysbl, TIOJYYeHHE M €ro CBOMCTBA.
VYronpHas kucnora. Cojau yroabHOW KUCIOTHI: KapOOHATHI M rHApoKapOoHaThl. TexHuueckas v MUIeBas coja.

Opranuyeckasi XuMHusi. YTJIEBOJIOPO/IBL..

MeraH, 3TaH U IpOIaH Kak MpeesibHble (HACHIILIEHHBIE) YTIEBOAOPOIbl. DTUJIEH U alleTUJICH, KaK HeTpeeibHbIe (HEHACHIIIEHHBIE) YTIE€BOJOPOIbI.
CrpykrypHble Gopmyisl BemlecTB. ['opeHue yrineBogopoaoB. Peakuuu aeruapupoBaHus NMpeAeTbHBIX YIrieBOAOpooB. KauecTBeHHBIE peakiny Ha
HCMPCACIIbHBIC COCIUHCHMU.

CrnupThl. DTHIIOBBIN CIIUPT, €T0 MOJIydeHUE, TPUMEHEHHE U (PU3HOJoTHYeCKoe eicTBre. TpéXaTroMHbIi criupT riauieprH. KauecTBeHHas peakius
Ha MHOT'OAQTOMHBLIC CITUPTHI. yKCyCHaSI KHCJIOTA - ITPEACTAaBUTECIIb KJIaCCa Kap60HOBBIX KHCJIOT.

Kpemnwii, ctpoenue ero atoma u cBorictBa. Kpemuutii B mpuposae. Cununuast u cunad. Oxenn kpemausi(IV). KpemuueBas kucinota u €€ COH.
[TpousBonacTBO cTekna U IeMeHTa. [IpoayKiusi CUIMKATHOW MPOMBINIJICHHOCTH: ONTHYECKOE BOJIOKHO, Kepammuka, (apdop, dasHc. Onruyeckoe
BOJIOKHO.

Hewmerannel B npupoae. @pakunoHHas IEPETrOHKA XKHUJIKOT0 BO3AyXa KaK CIoco0 MOJydYeHUs: KHCIopoa, a3oTa, aprona. [lomyuenne docdopa,
KpeMHUS, XJI0pa, Hoa. DIEKTPOIU3 PaCTBOPOB.

HonyquHe cepH0171 KHCJIOTHI: CLIpbé, XUMHU3M, TCXHOJIOTMYCCKAasd CXEMa, MCTOA KUIIALICTO CJIOA, NMPUHIIHUIIBI TCHJIOO6MCH3., MMPOTUBOTOKA U
uupkysinuu. Oneym. [Ipons3BoncTBO aMMHaka: ChIpb€, XMMHU3M, TEXHOJIOTHYECKAs cXeMa.

JdemMoHcTpanuu
e Komieknusa HeMETaJIOB.
e  Mopenu KpUCTAITMYECKAX PEIIETOK HEMETAJUIOB: aTOMHBIE HMOJIEKYIISIPHBIE.
O30HaTOp ¥ MPUHIIMITEI €T0 PAOOTHI
e [‘opeHue HEMETAIUIOB - MPOCTHIX BEILECTB: cepbl, (pocdopa, APEBECHOTOYTIIS.
e OO0pa31bl TaJOreHOB - IPOCTHIX BEIIECTB.
e BsauMmopeiicTBHE TaOreHOB C METAIAMHU.
e BriTecHeHue xjiopa OpOMOM MU HOJIA U3 PACTBOPOB HX COJICH
[ ]
[ ]
[ ]
[ ]

Komtekuus npupoaHbIx COEAMHEHNH XJI0pa.
B3anmopencTeue cepsl ¢ METaUIAMHU.
["'openue cepsl B KUCIOpOAE

Komnnexkuus cynbGuaHbIx pya.



KauecTBenHnas peakuus Ha Cynb(OUI-HOH

OO6eciBeunBaHNEe OKPAILIEHHBIX TKAHEH U IBETOB CEPHUCTHIM T'a30M.
B3anmoneiicTBre KOHIEHTPUPOBAHHON CEPHOM KUCIOTHI C MEJIBIO.
OOyriauBaHUE OPraHUYECKUX BEIIECTB KOHIIEHTPHUPOBAHHOW CEPHOM KUCIOTOM
Huarpamma «CocTaB BO31yxan.

BuneodparmenTsr u cnaias «IItuabu 6a3apsiy.

[Tonmyuyenue, cobupanue U pacro3HaBaHHE aMMHAKa.

Paznoxxenne 6uxpomar aMMOHHUSL.

B3anmoaencTere KOHIIEHTPUPOBAHHOM a30THOM KUCIIOTHI C MEMIBIO.
- I'openue ué€pHoro nopoxa.

PasnoskeHue HUTpaTa Kajaus U TOPEHUE APEBECHOIO YrojlbKa B HEM

- OOpa3Isl MPUPOAHBIX coenuHeHuit Gpocdopa.

['openue dhochopana Bo3ayxe U B KUCIOPOJIE.

[Tomyuenue 6enoro ¢ochopa 1 UCTIBITAHHE €TO CBOWCTB

Komneknus «O0pa3iisl MpUPOIHBIX COSTUHEHUN YTIAEPOIa»

[Toptpet H.J1.3enunckoro. [lormomnienrne akTHBUPOBAHHBIM YTIIIEMPACTBOPEHHBIX BEILIECTB UJIU Ta30B.

YcTpoiicTBO MpOTHUBOTasa.
Moaenu MoieKya MeTaHa, 3TaHa, dTUIEHA U alleTHIICHA.
BsaumopeiicTBue sTHiIeHa ¢ OPOMHON BOJIOM M paCTBOPOM IEepMaHraHATAKAJIHSL.
OO0mme XUMHYECKUE CBOMCTBA KUCIIOT Ha MPUMEPE YKCYCHOU KUCIOTHI.
KauectBenHast peakiivsi HA MHOTOATOMHBIE CLTUPTBHI.

Komnexkuust «O0pa3Lbl NpUpOJHBIX COEAMHEHUH KPEMHUSY.

Konnekuus crexna, KepaMHUKH, IIEMEHTA U U3JIEINI U3 HUX.

Konnexkuust npoayKIMy CUIIMKATHON MPOMBIILIEHHOCTH.

Buneodparmentst u cnaiiasl «[Ipor3BOACTBO CTEKIIA M IIEMEHTA .

Komneknus «IIpupogHeie coenMHEHNUS] HEMETAIIIIOB) .

BuneodparmenTsr u cnaiiapl «@pakiimoHHas MEPEroOHKa KUIKOTO BO3IyXa»

Buneodparments! u cnaiiasl «llonydyenue Bogopoaa, KUCIOPOAa U TalOT€HOB 3JEKTPOIUTHUECKUM CIIOCOOOMY.

Mogenu anmaparoB 1Jig MPOU3BOJICTBA CEPHON KUCIIOTHI.
Mopens KUISIEro CIosl.
MOI[GJIB KOJIOHHBI CMHTC3a aMMHaKa.

Buneogparmentst u cnaiiabl «I[pou3BocTBO cepHON KUCIOTH. " Buaeodparments! u cnaiiabl «I Ipon3BoICTBO aMMHaKay.



e  Komrekuus «CpIpb€ )i MOIYYEHUS CEPHON KHUCTIOTHI.

JlabopaTopHbIe ONbITHI

29. Pacnio3zHaBaHue TaJIOTEHUI-UOHOB.

30. KauecTBeHHBIE peakluu Ha CyIb(aT-HOHBI.

31. KauecTBeHHas peakiysi Ha KATHOH aMMOHHUS.

32. X¥uMHUeCKHEe CBOMCTBA a30THOM KUCIIOTHI, KaK 3JIEKTPOJIMTA.

33. KauecTBennble peakuuu Ha GochaT-noH.

34. Ilony4yeHue U CBOMCTBA YrOJIbHOW KHCIIOTHI.

35. KauecTBeHHas peakius Ha KapOOHAT-HOH.

36. IIponyckaHue yrieKucioro ra3a yepes3 pacTBOp CHIIMKaTa HaTPHsL.

IIpakTnuyeckune padoTsl

2. I3yueHue CBOMCTB COJITHON KUCIIOTHI.

3. 3y4eHune CBOMCTB CEpHOM KUCIIOTHI.

4. ITonyyeHne aMMUaKa v U3y4€HHUE €ro CBONCTB.

5. IlonydeHue yriaeKuciioro rasa u u3yueHue ero cBoict.KauecrBennas peakius Ha KapOOHAT-HOH.

MeTa/uibl M UX COeIMHEHUS

[Tonmoxenune mertamioB B llepuoauyeckoil cucreMe XMMUYECKUX 3JIeMEHTOB 1. M. MeHneneeBa, CTpOEHHME HX aTOMOB MU KPHUCTAJJIOB.
Meramnueckas CBs3b U METAJUIMYECKask KpUCTAINIMYECKast peléTka. @U3nyecKkre CBOMCTBA METAJUIOB: 3JIEKTPO- U TEIUIONPOBOJHOCTh, OTPAKAOIIAs
CIOCOOHOCTB, MIACTHYHOCTD. CIUTaBbI YE€PHBIE U [IBETHEIE.

MeTtamibl Kak BOCCTAHOBUTENN. DJIEKTPOXUMHUYECKUIN Psiji HANpsKEeHUH. B3auMopaelicTBue METalNIOB ¢ HEMETAJNIAMH, OKCUJAMU, KACIIOTaMH,
COJISIMU. AJIFOMMUHOTEPMHSI.

OO6mas xapaktepucThka 37eMeHTOB [A-rpynmbel OKCHIBI W THAPOKCHIBI IIEIOYHBIX METAJIOB, MX TOJYYECHHE, CBOWCTBA, IPUMEHEHUE.
Baxwnerinme cony meaoYHbpIX METAJUIOB, UX 3HAYEHUE B )KUBOM U HEKUBOM MIPUPOJIE U B KU3HHU YEIIOBEKA.

OO6mas xapaktepuctuka 37eMeHTOB [IA-rpynmbel OKCHIBI W THUAPOKCHABI IEIOYHO3EMEIBHBIX META/UIOB, WX IIOJIYYCHHE, CBOWCTBA,
MpuUMeHEeHHe. BakHeHIne coM MIeT0YHO3EMENbHBIX METAIJIOB, X 3HAYCHHE B KMBOW M HEKUBOU MPHUPOJAE M B KU3HU ueroBeka. KapOoHAThl u
TUIPOKapOOHATHI KaJbLIUA.

JXéctkocTh BOIBI: BpeMeHHasi U mocTostHHas. CrnocoObl yCTpaHeHUs: BpEMEHHOM kECTKoCcTH. CrocoObl yCTpaHEHUs! TOCTOSTHHOM JKECTKOCTH.
HNoHuThI.

CoenvHEHHS ANMIOMHUHUS B TpUpoJie. XUMUYECKHUE CBOMCTBA amoMuHUsI. OCOOCHHOCTH OKCHIA U TUAPOKCHA aTIOMUHUS KaK aM(pOTEPHBIX
COeMHEeHMH. BaxxHel e conu amroMuHus (XJI0pHI, Cyibdar).



OcobenHocTu cTpoeHUs aToMa xenesa. JKenezo B mpupoe. Baxueiimue pynbl sxene3a. Oxcuasl 1 rugpokcust xkeneza(ll) u xenesza(Ill). Comn
xene3a(ll) u sxeneza(Ill). ObHapyxeHHE HOHOB KaTHOHOB JKeJie3a B pacTBOPE. 3HAUCHUE COCTMHECHHI JKeTe3a.

Koppo3uss xumuueckas u 2JIEKTpOXMMHUYECKas. 3alldTa METalIOB OT KOppo3WH. MeTauibl B TPHUpOJE: B CBOOOJHOM BHIE U B BHIE
coeauHenuil. [lonsitue o Metaiutyprun. YépHasi 1 BeTHass Metaiutyprus. [lupomeraninyprus, ruipomMeTamnyprus, dJIeKTpoMeTautyprus. JJoMeHHbIi
nporecc. [lepepaboTka yyryHa B cTajb. DIEKTPOIIU3 PACILIABOB.

JdemoHcTpaunu
e BsanmoneicTBre HaTpUs, TUTHS U KAJIBLIKS C BOJOM.
e ['opeHue HaTpHsl, MarHUs U XkKeje3a B KUCIOPOIE.
e Bcnbimka TepMUTHOM CMECH.
e B3saumogneiicTBUE CMECH MOPOIIKOB CEPHI U Kee3a, IIMHKA U CEPBI.
e BsaumopeicTBHE aTIOMHUHHS C KUCIIOTaMH, IIeJI0YaMH 1 BOJIOM.
e BsaumogeiicTBue xele3a U MEIH C XJIOPOM.
B3anmMopeiicTBre Meau ¢ KOHIIEHTPUPOBAHHOM CEPHOM KUCIOTON M a30THOM KHUCIOTON (pa30aBiIeHHON W KOHIICHTPUPOBAHHOM ).
Oxkpacka miaMeHH COeUHEHUSIMH IIEeTOYHBIX METAILJIOB.
Oxkpacka miaMeHH COeIUHEHUSAMH IIETOYHO3EMENIbHBIX METAILIOB .
lMamenue u3BecTu BOOM.
[Tonyyenue KECTKON BOABI B3aUMOACUCTBUEM YITIEKUCIIOTO C U3BECTKOBOM BOJOM.
YcTpaneHue BpeMEHHOM KECTKOCTH KUIISTYSHUEM U T00aBKOU COBI.
YcTpaHeHue NOoCTOSTHHOM KECTKOCTH T00aBKOM COJIBI.
MoHUTHI ¥ MPUHIINT UX AEUCTBUS (BUICOPPArMEHT).
Kosnneknus npupoaHbIX COCTUHEHUN alTFOMUHUSL.
BuneodparmenTst u cnaiasl «OKCHI aTFOMUHUS U €70 MOAU(PUKAIIHI.
e Tlonyuyenue aM(pOoTEepHOTO THAPOKCH A ATFOMUHUS U UCCIIEIOBAHUE €TI0 CBOICTB.
e  Komnekuus «XHUMHUYECKNE UCTOYHUKU TOKAY.
Pe3ynpTarhl 1IMTEIBRHOTO SKCIIEPUMEHTA IO U3YUYECHHUIO KOPPO3HUH CTAJIBHBIX U3EJIUNA B 3aBUCUMOCTH OT YCJIOBHI IPOLIECCOB.
Boccranosnenue meau u3 okcunamenu(ll) Bogopogom.
Buneogparmentst u crnaiiasl «I [pon3BOICTBO UyTyHA U CTAIIH.
Buneogparments! u cnaiiabl «3aenus U3 yyryHa v CTaim.
Buneogpparmentst u crnaiias! «I [poM3BOICTBO QITFOMUHUSY.

JlaGopaTropHble ONBITHI
37. B3anmopeicTBue xeine3a ¢ pactBopoM cynbhara meau(1l).



38. [lonyueHne N3BECTKOBOM BOJIBI U OTBITHI C HEM.
39. Ilonyuenue runpoxcuaoB sxeneza(ll) u (III).
40.KauecTBeHHbIE pEaKIIMM Ha KATHOHBI JKeJIe3a.

IIpakTnuyeckune padoTsl
6. [Tomyuenune ®KeCTKOM BOABI U CITOCOOBI €€ YCTpaHEHUSI.
7. PemieHune 3KCIIEpUMEHTANBHBIX 3a]1a4 10 TeMe «MeTtab».

XuMHsA U OKpY:KAOLIasi cpeaa
Crpoenue 3emnu: sIpo, MaHTHUs, 3eMHasi KOpa, UX XUMUYECKui coctaB. JIutocdepa u e€ xumudeckuii cocraB. Munepansl. Pynsl. Ocanounsie
noposl. [Tone3npie uckonaeMpie. XUMUYECKANA COCTaB THAPOChHEphl. XUMHYECKUN COCTaB aTMOC(EPHI.
VICTOYHMKM XHMHYECKOTO 3arps3HEHUs OKpyXarolied cpensl. [oOaiabHBIE HSKOJIOTHYECKHE TMPOOJIEMbl 4YeJIOBEYECTBA: IMMAPHHUKOBBIN 3 QexT,
KHUCIJIOTHBIE JI0KIW, O30HOBBIE NbIpbl. MeXayHapoJHOE COTPYIHHUYECTBO B OOJIACTH OXpaHbl OKPY)KAIOIIEH Cpelbl OT XMMHYECKOIrO 3arpsi3HEHUs.
«3enéHast XUuMus».

JdemMoHcTpanuu
e Buneobparments u cnaiiapl «CTpoeHne 3eMiu U €€ XUMHYEeCKUi cocTaBy. " KoyteKius MuHepaaoB U TOPHBIX IMTOPO/I.
o Komneknus «Pyapl METaIIIOBY.
e BuzaeodparMeHTs! u cnaiinbl «I 106agbHbIE 9KOIOTUYECKHE TPOOIEMBI UEIOBEUYECTBAY.

JlaGopaTopHble ONBITHI
41. 3ydeHue rpaHuTa.
42. VI3ydyeHnue MapKUPOBOK PA3IMYHBIX BUI0B IPOMBIIUIEHHBIX U IPOJAOBOJILCTBEHHBIX TOBAPOB

O0001eHne 3HAHUI IO XMMHUU 32 KYPC OCHOBHOM IIKO0JbI. [loaroroBka k OCHOBHOMY rocy1apcTBeHHOMY 3K3aMeHY
CrpoeHue aTomMa B COOTBETCTBHH C MOJIOKEHUEM XUMUYECKOTro 31emMeHTa B [lepuonnueckoii cucreMe. CTpoeHne BeLlecTBa: XUMUYECKAs CBA3b

U KpUCTAITTMYECKHE perIéTKU. 3aBUCUMOCTh CBOMCTB 00pa30BaHHBIX AJIEMEHTAMU MPOCTHIX BEHIECTB (METAJIOB, HEMETAJIOB, OJIArOPOIHBIX Ta30B) OT
MOJIOXKEHU 3eMeHTOB B [leprnonnueckoii cucreme. TUTIONOTUSI HEOPraHUYECKUX BEILECTB, ACJICHHE UX Ha KJacchl v rpynisbl. [IpencraBurenu.

[Ipu3Haku M yCIOBUSI MPOTEKAHUS XUMHUYECKHX peakuuid. TUIONOrus XUMHUYECKHUX peakUui MO pa3Iu4HbIM OCHOBAHUSM. Peakuuu HOHHOTO
obMeHa. OKUCIUTETHHO-BOCCTAHOBUTEIILHBIE PEAKIIUU.

XHWMHYECKHE CBOMCTBA MPOCTHIX BEUIECTB. XapaKTEPHbIE XUMHUUYECKUE CBOMCTBA COJICOOPA3YIOMIMX OKCHUIOB, TUIPOKCUIOB (OCHOBAaHUM, KUCIIOT U
aM(OTEPHBIX TUAPOKCHIIOB), COJICH.



B pesyabTare ndyuyeHuss XuMHuHu Ha 6a30BOM yYpOBHe B 9 Kiacce

Y4eHUK HAY4YUTCH:

Ilonumameo

- XUMUYECKYI0 CHMBOJIMKY: 3HAKU XUMUYECKUX JIEMEHTOB, (OPMYIIbl XUMUYECKIX BEUIECTB, YPABHCHUS] XUMHUYECKHX PEAKIIHA

- BOKHEHIINE XUMHUYECKHE MOHSITHS: BEUIECTBO, XUMUYECKUIN SJIEMEHT, aTOM, MOJIEKYJIa, OTHOCUTEJIbHbIE aTOMHAsI U MOJICKYJISIpHAsE MaccChl,
WOH, KaTUOH, aHUOH, XUMUYECKAas CBsI3b, AJIEKTPOOTPUILIATEIIbHOCTh, BaJI€HTHOCTb, CTENEHb OKUCIEHUS, MOJb, MOJSIpHAs Macca, MOJSPHBIHA
00BbeM, PacTBOPBI, AIEKTPOJUTHI W HEIJIEKTPOJUTHI, DJICKTPOIUTHYECKAsT TUCCOIMAIUS, OKHUCIUTEIb W BOCCTAHOBUTEb, OKHUCIECHHUE W
BOCCTaHOBJICHHE, TEIUIOBOH 3((eKT peakui, OCHOBHBIE THUIIbI PEaKIINK B HEOPraHUYECKONW XUMUHU

- (hopMyIHPOBKH OCHOBHBIX 3aKOHOB M TEOPUNA XUMHUHU: aTOMHO-MOJICKYJIIPHOTO yYEHHUS, 3aKOHOB COXPAaHEHHsI MAaCcChl BEIIECTB, IIOCTOSHCTBA
coCTaBa BelIeCTB, ABOrajpo; nepuoaudeckoro 3axkona JI.M.MenneneeBa; Teopun CTPOCHHUSI aTOMa M YYE€HHs] O CTPOCHUU BEILIECTBA; TEOPUHU
AJIEKTPOIUTUYECKON JUCCOIMALIMYN U YUCHUSI O XUMUYECKOU pEeaKIIUH.

Has3zvieamo

- XUMHYECKHUE DJIEMEHTBI

- COCIMHEHUS U3YYEHHBIX KJIACCOB HEOPTraHUYECKUX BEILECTB

- OpraHMYeCKHe BeIIecTBa Mo WX (opmyre: MeTaH, 3TaH, STUICH, AalleTUICH, METAHOJ, 3TaHOJ, TVIMIEPUH, YKCYCHAas KHCIIOTa, TIIOKO3a,
caxaposa

Obvacuamo

- (pu3mYeckuii CMBICT TOPSAKOBOTO HOMEpPAa XMMHUYECKOTO JJIEMEHTa, HOMepa TPYIIbl U Mepruo/ia B MEPUOJAMYECKON CHCTEME XUMUYECKUX
snemeHnToB J[.M1.MenaeneeBa, K KOTOPBIM 3JIEMEHT MPUHAIICKUT

- 3aKOHOMEPHOCTH M3MEHEHHUS CTPOCHHUS aTOMOB, CBOMCTB 3JIEMEHTOB B TIPE/IEIaX MAJBIX MIEPUOIOB U A-TPYII, a TAKXKE CBOWCTB 00pa3yeMbIX
VMMM BBICIIUX OKCHUJIOB M TUJIPOKCHUIOB

- CYIIIHOCTb MPOIIECCa IEKTPOIUTHICCKON JUCCOIMAIINHN M PEaKIIUii HOHHOTO OOMeHa

Xapaxmepu3zosambw

- XUMH4Yeckue sieMeHThl 1-20 Ha OCHOBE HX TMOJOXKEHHUS B MEPUOJUYECKONW cHucTeMe XumHuueckux anemeHtoB J[.M.MenneneeBaun
0COOEHHOCTEH CTPOEHUS X aTOMOB

- B3aUMOCBSI3b MEXYy COCTaBOM, CTPOEHUEM U CBOMCTBAMU HEOPTraHUUYECKUX BEILIECTB

-XMMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKHUX BEIIECTB (ITPOCTHIX BEIIECTB M COSTUHEHUN )

Onpeoenamep

- COCTaB BEILECTB 10 UX GopMysiaMm

- BQJICHTHOCTH M CTEIICHU OKHUCJICHHS 3JIEMEHTOB B COCTMHEHNH



- BUJIbI XMMHYECKOM CBSI3H B COCIUHCHUSIX

- TUIIbI KPUCTAINTIMYECKUX PEIIETOK TBEP/IbIX BEIIECTB

-IPUHAITICKHOCTH BEIIECTB K OMPEIEIEHHOMY KJIACCY COCAMHEHU I

- TUIIBI XUMUYECKUX PEeaKIIHil

- BO3MOXHOCTh IPOTEKAHUS PEAKINI HOHHOTO 0OMEHa

Cocmasnamo

- CXEMBbI CTPOEHHS aTOMOB IE€PBBIX IBAALIATH MIEMEHTOB Neproanueckon cucremsl .M. Menaeneesa

- popMyITBI HEOPTaHUYECKUX COSAMHEHUN N3YICHHBIX KJIACCOB BEIIECTB

- YpaBHEHHS XUMUYECKHUX PEAKIIHI, B TOM YUCIIC OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX, C TOMOIIBIO METO/A PICKTPOHHOTO OanaHca
besonacno oopawmamucsa

- C XUMHUYECKOH MTOCYI0H U JIabopaTOpHBIM 000pyAOBaHHUEM

IIposooums xumuyeckuit IKcnepumenm

- HOATBEPKAAIOIINN XUMUYECKUI COCTAB HEOPTraHUYECKUX COEAUHEHUI

- HOATBEPKAAIOIINN XMMUYECKUE CBOMCTBA U3YUYEHHBIX KJIACCOB HEOPTraHUYECKUX BEIIECTB

- 110 TIOJYYESHHIO, COOMPAHUIO U PACIIO3HABAHUIO Ta3000pa3HBIX BEIIECTB

- TI0 OTIPENIETICHUIO XJIOPHUI-, CYNIb(aT-, KapOOHAT-HOHOB M HOHA aMMOHHUS C TTIOMOIIIbIO KaU€CTBEHHBIX PEAKITUI

Botuucname

- MacCOBYIO JIOJIF0 XUMUYECKOTO dJIEMEHTa 10 (hopmyrie coeTMHeHUS

- MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE

- Maccy OCHOBHOI'O BELIECTBA 110 U3BECTHON MAaCCOBOM J0JI€ IIPUMECE

- 00BEMHYIO J0JTI0 KOMITOHEHTA ra30BOM CMeCcH

- KOJTMYECTBO BEIIECTBA, 00BEM HIIM MAcCy BEIIECTBA 10 KOJIMYECTBY BEIIECTBA, 00BEMY UM MacCe PEareéHTOB WU MPOAYKTOB PEeaKIINH
Hcnonvzoeams npuodpemennvie 3HAHUA U YMEHUA 8 NPAKMUYECKOU 0esAmeIbHOCIU U NOBCEOHEBHOIl HCUZHU

- s 6e30macHOT0 OOpaIleHus C BEIIECTBAMHA U MaTepuajiaMu B TTOBCEAHEBHOM KW3HU U TPAMOTHOT'O OKa3aHHs MEPBOM MMOMOIIH TPH 0KOTax
KHCIIOTaMU U IICI0YaMHU

- 17151 OOBSICHEHUS OTJIETBHBIX (DAKTOB M MPUPOIHBIX SBJICHUH

- JUTSI KpUTUYECKOM OIIEHKH MH(POPMAITUU O BEIIECTBAX, UCTIOIB3YEMBIX B OBITY

BBIHyCKHI/IK MOJYYUT BO3MOKHOCTb HAYYUTHCH:

XapakTepru30BaTh OCHOBHBIC METOIBI TIO3HAHUS XUMHUECKUX 00BEKTOB

Paznuuare xuMuueckre 0OBEKTHI (B CTATHKE):

- XUMHYECKHUE IIEMEHTHI M ITPOCTHIE BEIECTBA

- METAJUTBl U HEMETAJLTBI (M XapaKTepU30BaTh OTHOCHTEIBHOCTh MPUHAIIC)KHOCTH TAKMX O0OBEKTOB K TOM MIITM WHOW TPYIIe



- OPraHMYECKUE U HEOPTaHUIECKUE COCTMHECHUS

- TUAPOKCHUABI (KUCIOPOACOAepKAIINE KUCTIOTHI, OCHOBaHUS, aM()OTEPHBIC THIPOKCHUIBI)

- OKCHJIBI HEcoNieo0pa3yoIIre U coaeo0pasyromnire (KUCIOTHbIe, OCHOBHBIC, aM(OTEPHBIE)

- BaJICHTHOCTh M CTEIIEHH OKUCJICHUS

- CUCTEeMaTHUYECKUE U TPUBUAIbHBIE TEPMUHBI XUMUUECKOU HOMEHKIIATYPbI

- 3HAKOBYIO CHCTEMY B XUMUH

Paznuuarh XxuMu4yeckre 0ObEKTHI (B TMHAMMKE):

- (pu3mveckre U XMMHUYECKHE CTOPOHBI IPOIIECCOB PACTBOPEHHUSI U JUCCOIUAIITU

- OKHCJIUTEIIbHO-BOCCTAHOBUTEIHHBIC PEAKIIMH U PEAKIIMH OOMEeHa

- CXE€MBI ¥ YPAaBHEHHSI XUMHYECKUX PEaKITHit

CooTHOCHTB:

- 9K30TEPMUYECKUE PEAKLIUU U PEAKIIMH TOPEHUS

- KaTATUTHYECKUE PEAKIIUU U (hepMEHTATHBHBIC PEAKIIUN

- METaJlJI, OCHOBHBIN OKCHJI, OCHOBAaHHE, COJTh

- HEMETaJlJI, KUCJIOTHBIA OKCH/I, KUCIIOTY, COJIb

- CTPOCHHE aTOMa, BHJI XUMHUYECKON CBSI3U, TUI KPUCTAIUNTMYECKON PEIIETKH U (PU3MYECKUE CBOMCTBA BEIECTBA

- HaXOKJICHHE JIEMEHTOB B TIPUPO/IE U MPOMBIIIIICHHBIE CITOCOOBI UX MOTY4EHUS

- HEOOXOIUMOCTh XUMUYECKOT'O TTPOU3BOJICTBA M TPEOOBAHUH K OXpaHe OKPYKAIOIIEH cpeIbl

- HeOOXOIUMOCTH PUMEHEHHSI COBPEMEHHBIX BEIIECTB M MATEPHAIIOB M TPEOOBAHUH K 3I0pPOBHECOCPEIKCHHUIO

BriaBuraTte u SKCIIEpUMEHTABHO IPOBEPATH TUIIOTE3bI O XUMUYECKUX CBOMCTBAX BEIIECTB HA OCHOBE UX COCTaBa, CTPOSHUS U
MIPUHAJJICKHOCTU K ONPeIeIEHHOMY Kiaccy (TpyImIe) BEecTB

[TporHo3upoBaTh CIIOCOOHOCTH BEIIECTBA MPOSIBISATH OKUCIUTEIbHBIC MM BOCCTAHOBUTEIHHBIE CBOMCTBA C YUETOM CTETICHEH OKUCIICHUS
3JIEMEHTOB, BXOISIIUX B €70 COCTaB, a TAK)KE MPOJAYKTOB COOTBETCTBYIOIINX OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIHI
CocTaBisATh ypaBHEHUS PEAKIIMMA C YIaCTHEM THITMYHBIX OKUCIIUTENICH 1 BOCCTAHOBUTEJICH HAa OCHOBE AJICKTPOHHOTO OajaHca
Ornpenenarb BO3MOKHOCTb MPOTEKAHUSI XUMUUYECKUX PEAKLIM Ha OCHOBE 3JIEKTPOXUMHUYECKOTO psifia HAPSHKEHU METaJIoB, psjia
AIEKTPOOTPHUIIATEIPHOCTH HEMETAIIJIOB, TAOIUIBI PACTBOPHUMOCTH U YY€Ta YCIOBHI MPOBEICHUS PEAKIIHIt

[TpoBOANTH pacdeTsl M0 XUMUYECKUM (HOpMYJIaM U YPaBHEHHSIM

- U1t BBIBOAA (DOPMYIIBI COSTUHEHUS IO MACCOBBIM JIOJISIM 3JIEMEHTOB

- 1711 IPUTOTOBJIEHUS! PACTBOPA C UCIIOJIb30BAHUEM KPUCTAJIIOTUIPATOB



- 111 HAXOKJICHUS JOJIA BBIX0J1a MTPOJIYKTA PEAKLIMH 110 OTHOLIEHHUIO K TEOPETUYECKH BO3MOKHOMY
- ¢ ucnoik3oBanue npasuia [ ei-Jltoccaka 06 00bEMHBIX COOTHOIIEHUSX Ta30B
- C UCTIOJIb30BAHUEM MOHSITHI «KMOJIbY, «MMOJIbY, «4UCIIO ABOTaJpo»
- IO TEPMOXUMHUYECKUM YPABHEHHSIM PEAKIUU
e [IpoBOaUTH XUMHUYECKUI KCTIEPUMEHT C HEYKOCHUTEILHBIM COOJIIOIEHIEM MPaBUI TEXHUKU 0€30M1acCHOCTH
- 10 YCTAHOBJICHUIO KAYE€CTBEHHOI'0 U KOJIMYECTBEHHOTO COCTaBa COCIMHEHHUS
- IIPY BBITIOJIHEHUH UCCIIEIOBATENBCKOTO IPOEKTA
- B JOMAIIHUX YCIOBHUAX
e lcmonb30BaTh MPUOOPETCHHBIC KIIIOUEBHIE KOMIETCHIIMH JJIsS BBIIOJIHEHUS MPOCKTOB M Y4eOHO-HCCIIEOBATEIBCKUX PabOT MO U3YYCHUIO
CBOWMCTB, CITIOCOOOB TMOJIYYCHHUS U PACTIO3HABAHUS BEIICCTB
e OrmnpenensiTh UCTOYHUKU XUMHUYECKOW HMH(OpMALNM, TPEICTaBISITh CIUCOK MH(GOPMAIMOHHBIX PECYPCOB, B TOM 4YHCII€ U HAa MHOCTPAHHOM
SI3BIKE, TOTOBUTH HH(POPMAIIMOHHBIN MPOYKT U MPE3EHTOBAThH €TI0
e OOBEKTUBHO OLEHUBATh MH(POPMAIMIO O BEUIECTBAX W XMMHUYECKUX IPOIECCaX, KPUTUUECKH OTHOCHUTHCA K ICEBIOHAYYHON HH(pOpMaIu,
HeZ00pOCOBECTHOI pekilaMe B CpefcTBaX MacCcoBOM MH(pOpMaIuu
e (Co3/1aBaTh MOJIETU M CXEMBI IS PeIlIeHUs] y4eOHbIX U MO3HABATENbHbBIX 3a/1a4.

6. TemaTn4yeckoe NJIAHMPOBAHHE KyPca XUMMH.

9 kyacc
Ne Pa3zgea kypca Koan OcHOBHOE coep:KaHue M0 TeMaM
n/n 4ecTB
0
4acoB
1 IMoBTOpeHUe u 00001eHue cBeaeHuid mo | 54. | 1. Kmaccudukaius HeOpraHn4ecKux BEeIIECTB U MX HOMEHKIATypa. THIIbI
Kypcy 8 kinacca. XuMuyeckue peakiuu XUMHUYECKOH CBSA3U
2-3. Knaccupukanus XUMHYECKUX PEaKInii 0 pa3IndHbIM OCHOBAHHSIM
4-5. IloHsiTHE O CKOPOCTH XUMHUUYECKOH peakiuu. Karanus
2 XumMHuYecKHe peakuu B pacTBopax 9 4. | 1. DnekTpoauTHuyecKas IUCCOLMALNS
2. OCHOBHBI€ MOJOKEHUS TEOPUH HIIEKTPOJIUTHUECKON JUCCOLUAIIN
3-4. XUMUYECKHE CBOMCTBA KUCIIOT KaK 3JIEKTPOJIUTOB




5. XuMHUY€ecKre CBOMCTBA OCHOBAaHUM KaK 3JIEKTPOJIMTOB

6. XuMH4€eCcKHe CBOMCTBA COJIEH KaK IEKTPOJIUTOB

7. IloHsiTHE O TUAPOIIU3E COJIECH

8-9. O6o0mIeHne u cucreMaTu3anus 3Hanui no reme. KonrponpHas padora Ne 1

HeMeTanasl M MX cOeTUHEHUS

214

. O01as xapakTepuCcTHKa HEMETAJIOB

. O0mras xapakTepucTHKa M1eMeHTOB VII A—Tpynimsl - TaJIOrTeHOB

. CoelMHEeHMsI TaJIOTEHOB

. O0mras xapakTepucTrka aneMeHToB VI A—rpymibl — xanskoreHoB. Cepa
. CepoBosiopon u cynbhust

. Kucnopoanslie coequnenus cepbl

. O0mras xapakTepucTHKa 3JeMeHTOB V A—Tpymisl . A30T

8. Ammuak. Conu aMMOHMS

9 -10. KucnopoHbie COeIMHEHHS a30Ta

11. ®ocdop u ero coenHEHUS

12. Oburas xapakTepucTuka 3j1eMeHToB [V A—rpymmbl. Yriepon

13. Kucnopoiabie coelMHEHUs yriiepoaa

14. YrieBoaoposl

15. Kucnoponacoaepxaniyue OpraHu4ecKiue COeAMHEHUS

16. KpeMHuii u ero coeiuHeHus

17. CunukaTHasi pOMBIIIJIEHHOCTh

18. [lonyyeHue HEMETAIIOB

19. Ilony4yeHne BaXXHEHIINX COEUHEHUIT HEMETAIIJIOB

20 - 21. Ob6obOmenne u cuctemaruszamus 3HaHWA MO0 TeMe «Hemertamnel u ux
coenuneHus». KontponbHas padota Ne 2

~N NN RN

MeTajliibl H MX COEAMHEHH S

14 4.

1. O0mras XxapakTEepPUCTHKA METAJJIOB

2. XuMU4eCcKHe CBOMCTBA METAJIOB

3-4. O0mas xapakTepucTuka 31eMeHTOB | A—Tpyrimbl
5. OOmias xapakTepucTHka 31eMeHToB 1l A—rpymmbt
6. XKecTKkoCTh BOJIBI M CTIOCOOBI €€ YCTPAHECHHS

7. AMIOMUHUYN U €r0 COeTUHEHUS

8-9. XKenes3o u ero coeTMHEHU

10. Koppo3ust MeTamuioB u ciocoObl 3alIUTHI OT HEe




11 -12. Metamnsl B npupoje. [lonarue o metamtypruu
13. O6006meHue 3Haumii Mo TemMe «MeTauib
14. KontponbHas padora Ne 3

5 JlabGopaTopHbIi NPAKTUKYM 7q | 1. Ilpaktuueckas pabora Ne 1. Perienue skcnepUMEHTalbHBIX 3aJad MO TEME
«DJIEKTPOIUTUYECKAS TUCCOLMALIMSI
2. IlpakTuaeckas padora Ne 2 «/3ydeHue CBONCTB COISTHOM KUCTOTHI
3. Ilpaktuueckas pabora Ne 3. «3yueHue cBOMCTB CEPHOM KMCIOTHI»
4. Tlpaktaeckas padora Ne 4. «[lomydyeHre aMmmuaka u U3y4eHHUE €ro CBOWCTBY
5. IlpakTuueckas padora Ne 5. «[lodydeHue yrieKucioro ra3a M U3y4eHHUE €ro
CBOMCTB»
6. Ilpaktuueckas pabora Ne 7. PerieHue 3KCIEpUMEHTANBHBIX 334 MO TEME
«MertamibDy
7. Ilpaktudeckas pabora Ne 6 «KecTKOCTh BOJBI M CIIOCOOBI €€ YCTPaHEHHSI»

6 XuMHUS U OKPYKAKOIIAsA cpeaa 24 | 1. XuMnueckuii cocTaB MJIaHEThl 3eMJIs
2. OxpaHa OKpYy:KaroIllel cpesibl OT XUMUYECKOTO 3arpsi3HEHUs

7 O0o0meHue 3HaHMii Mo XxuMHMHU 3a Kypc | 64 | 1. BemecrBa

0CHOBHOM mKoJbl. [loaroroska k OI'D 2. XUMUYECKHE PEAKLINN
3. OCHOBBI HEOPTAHUYECKON XUMUHU
4-5. O0oOmeHrne u cucTeMaTH3alusl 3HaHWM, MOJTYyYEHHBIX B Kypce XUMHHU 8-9
kiacca. KontponbHas pabora Ne 4
6. AHaJIM3 BBHIMIOJHEHUSI KOHTPOJIBHON PabOThI
Pe3epBHOE Bpemst 44
Hroro: | 684
B ToM 4unciie KOHTPOIBLHBIX padoT — 4
IIpakTnyeckux paodor - 7
Bujbl onieHMBaeMbIX padoT

1. VYcrHbIif OTBET.

2. TIpoBepounas paboTa (MICHMEHHO).

3. CamocrosrenpHasi paboTa (IHCHMEHHO).

4. JlabopaTOpHBIil OMBIT (MMCHMEHHOE OMMMCAHUE SKCIIEPHUMEHTA).




5. Tlpaktudeckas pabora (MMCbMEHHOE OMMCAHUE SKCIIEPUMEHTA U PEIIeHUE SKCIIEPUMEHTABHBIX 3a/1a4).
6. CooOmienue (ToKamn).
7. KontpomnbHas paboTta (MMCEMEHHO).

Kputepun onieHHBaHUS YCTHBIX 0TBETOB M MHCbMEHHBIX PA00T 10 XHMHH

PGSyJIBTaTBI O6y‘~I€HI/I}I OLCHHUBAIOTCA I10 HHTHG&HHBHOﬁ CUCTEME. HpI/I OIICHKC YYUTBIBAIOTCA CICAYIONUEC KAYCCTBCHHBIC ITOKA3ATCIIN OTBETOB!
* r1yOrHA (COOTBETCTBUE M3YYCHHBIM TEOPETHIECKUM O00OIIICHUSIM);

*0CO3HAHHOCTH (COOTBETCTBUE TPEOYEMBIM B IIPOrpaMMe YMEHHUSIM MPUMEHSTH NOIYyYEHHYIO HH(OPMAIIHIO);
*TIOJTHOTA (COOTBETCTBUE 00bEMY ITPOrpaMMbl K HHPOPMAIIH YICOHHKA).
[Tpu oLieHKE YYUTHIBAIOTCS YHCIIO U XapaKTep OMMUOOK (CYIIECTBEHHBIE UM HECYIIIECTBEHHBIE).

Cy1iecTBeHHbIE OIMIMOKH CBSI3aHBI C HEJJOCTATOYHOM TITyOMHON M OCO3HAHHOCTBHIO OTBETA (HAIIpUMeEp, YICHUK HEeTPaBUIILHO yKa3all OCHOBHBIC
NPU3HAKU TIOHATUH, SIBICHHUH, XapakTepHbIe CBOWCTBA BEILIECTB, HEMPABMWIBHO C(POPMYTUpPOBAJ 3aKOH, TMPAaBHJIO W T.O. WIM YYEHHUK HE CMOT
NPUMEHUTh TEOPETUYECKHE 3HAHUS ISl OOBSCHEHHWS W TpeACKa3aHWs SIBJICHWUW, YCTAHOBIICHWUHM TNPUYWHHO-CIICACTBEHHBIX CBS3CH, CpaBHEHHS W
KJaccu(UKaLuK SIBICHUH U T. I1.).

HecymiecTBeHHBIE OMIMOKN OMPEEISIOTCS HEMOTHOTOW oTBeTa ( YIyIIeHHe U3 BUIa KaKOTO-TH00 HeXapaKTepHOro (akTa MpH ONMMCAHWH BEIICCTBA,
nporiecca). K HIM MOXHO OTHECTH OrOBOPKH, ONUCKH, JOMYIIEHHBIE [0 HEBHUMATENBbHOCTH (HampuMmep, Ha 2 u 0oJyiee ypaBHEHUH peaklUuil B MOJHOM
WOHHOM BHJIE JomnyiieHa 1 ommbka B 0003HaUYCHNUHN 3apsiia HOHA).

PeBy.HBTaTBI OGY‘ICHI/I}I IMMPOBCPAIOTCA B MPOLECCE YCTHBIX W NMHCbMCHHBLIX OTBCTOB 06yqa10nmxcsl, a TaKiKC IIPpU BBIIOJIHCHUNU UMH XUMHNYCCKOI'O
IKCIIEPUMEHTA.

OlLleHKa YCTHOT'O OTBETA

Ouenka «5»:

* OTBET MOJIHBIN ¥ TPaBUJIbHBIM HA OCHOBAaHWH U3YYEHHBIX TEOPUIA;

* MaTepual U3JI0KEeH B ONPECICHHON JTOTUYECKON MOCIIEeI0BATEIbHOCTH, IUTEPATYPHBIM SI3bIKOM;
* OTBET CAMOCTOSATEIbHBIM.

Ouenka «4»:

* OTBET MOJIHBIN ¥ TPaBUJIbHBIM HA OCHOBAaHWH U3YYEHHBIX TECOPUIA;

* MaTepHal U3JI0KEH B OMPEACIECHHON JOTUIECKON TOCIEA0BATEIHHOCTH, MIPU ITOM JOMYIIEHBI BE-TPU HECYIIECTBEHHBIE OIINOKHU, UCTIPABICHHBIE TIO
TpEOOBAHUIO YUUTEIIS.

Ouenka «3»:

* OTBET MOJHBIN, HO IIPU ATOM JOIMYILlEHa CYIIeCTBEHHAs OIITMOKa UM OTBET HEMOIHBIN, HECBSI3HBIM.
OrueHnka «2»:



* pu OTBeTe OOHAPYKEHO HEMOHMMAaHHWE OOYYaIOIIMMCS OCHOBHOTO COJEpXKaHHUsS y4eOHOro MmaTepuaja WU JOMYIIEHBI CYIIECTBEHHBIC OIIMOKH,
KOTOpbIE 00YJAIOIINICS HE MOYKET HCIIPABUTh TP HABOJSAIINX BOIIPOCAX YUUTEJIS.

Ornenka «1»:

* OTCYTCTBHE OTBETA.

O1eHKa MMCHhMEHHBIX Da6OT

Quenka dKCnepumMeHmanbHblX YMeHU:
OreHKa CTaBUTCS HAa OCHOBAaHMH HAOMIOACHHUS 32 00YJaIOIUMHKCS U MTUCBMEHHOTO OTYeTa 3a paboTy.

Ouenka «5»:

* paboTa BBINOJIHEHA TOJTHOCTHIO U MTPABWIIBHO, CIIEaHbl IPAaBUIbHbIE HAOMIOIEHUS U BHIBObL;

* HKCIIEPUMEHT OCYILECTBIIEH I10 TUIAaHY C YY€TOM TEXHUKM 0€30MacHOCTHU U MPaBHJI pabOTHI C BEIECTBAMU M 000PYIOBaHUEM;

* MPOSIBJIIGHbI ~ OPraHU3allMOHHO-TPYAOBbIE YMEHHUs (MOJIEPKUBAIOTCA YUCTOTa pabOyero MecTa W MOPSJIOK Ha CTOJE, SKOHOMHO HCIOJB3YIOTCS
pPEaKTHUBBI).

OueHka «4»:

* paboTa BHITMIOJIHEHA MPABUIIBHO, CCNIaHbI MPABUIHHBIC HAOIIOIEHHUS U BBIBOJIBI, HO TIPU 3TOM 3KCIIEPUMEHT NPOBECH HE IMOJTHOCTHIO WM JTOMYIICHBI
HECYIIECTBEHHBIC OITMOKN B paboTe ¢ BEIIECTBAMH M 000PYI0BaHHEM

Ouenka «3»:

* pa0oTa BBINIOJHEHA MPaBWJIHLHO HE MEHEE YeM HAMOJOBUHY WMJIM JIOMyLIeHa CYIIEeCTBEHHAas OIIMOKa B XOJle JKCIepUMEHTa, B OOBSICHEHUH, B
oopmiennn paboThl, B COOTIOAEHUM MPABHI TEXHUKH OE30MacHOCTH MpU paboTe C BEIIeCTBAMH U O0OpYAOBAaHHEM, KOTOpas HCIPABIAETCS IO
TpEOOBAHUIO YUUTEIIS.

OrueHnka «2»:

* TOomyIIeHbI 1B (1 60siee) CyIIeCTBEHHBIE OITUOKN B XOJIe IKCIIEPUMEHTA, B 00BsICHEHNUH, B 0POpMIIECHUU PabOThI, B COOJIIOICHUH TTPABUIT TEXHUKHU
0€30macHOCTH MpU paboOTe ¢ BelleCTBAaMH U 000pYI0BaHUEM, KOTOPBIE 00YYAIOLIHIICS HE MOXKET UCIIPaBUTh JaKe 110 TPEOOBAHUIO YUUTEIIS.

Onenka «1»:

* paboTa He BBINOJIHEHA, Y 00Y4aloerocss OTCYTCTBYIOT SKCIIEPUMEHTAIBHBIE YMEHHUS.

Ouyenxa ymenutl peuams 3KCHEPUMEHMATIbHBLE 3a0ayu.

Orenka «5»:

* [IJIaH PEIICHUS COCTABJICH MPABHIIBHO;

* IPaBUJIBHO OCYIIIECTBIIEH MOJ00P XUMUYECKUX PEAKTUBOB H 000PYIOBAHHS,
* IaHO TMOJIHOE OOBSICHEHHE U CAEIaHbI BEIBOLI.



OneHka «4»:

* [UTaH PEIICHHS COCTaBIICH MTPaBUIILHO;

* MPaBWJIBHO OCYIIECTBIEH MOAOOP XUMHYECKHX PEaKTHBOM U OOOpPYIOBAHUS, MPHU ITOM JOMYIIEHO HE 00Jee MBYX HECYIIECTBEHHBIX OIIMOOK B
OOBSCHEHHMH U BLIBOJAX.

Onenka «3»:

* [UTaH PEIICHMS COCTABIICH MTPaBUIIBHO;

*IIPAaBUJILHO OCYIIECTBIICH TOI00P XUMUYECKUX PEAKTUBOB M 00OPYAOBAHHUS, HO JIOMYIIEHA CYIECTBEHHAs OIMUOKA B OOBSICHEHUH U BBIBOJIAX.
OneHKa «2»:

* IONYILIEHBI 1Be (1 OoJee) OMMOKY B IJIaHe PEeLIeHHs, B TOA00pe XUMHUECKUX PEaKTUBOB M 000pYI0BaHNUs, B OOBSICHEHUN U BHIBOJIAX.
OneHka « 1 »:

* 33/1a4a HE pelleHa.

Ouyenka yMeHull peuiams pacyemuble 3a0ayi.

OneHka «5»:

* B JIOTHYECKOM PACCYKJICHUH M PEIICHUN HET OIMOOK, 3a/1a4a pelieHa paloHaIbHBIM CITIOCOOOM.

OneHka «4»:

*B JIOTHYECKOM PACCYKIECHUU U PEIICHUH HET CYIIECTBEHHBIX OIMMMUOOK, HO 3ajja4ya pelieHa HepalmoOHAIBHBIM CIIOCOOOM MJTH JIOIYIIIEHO He Ooyiee IBYX
HECYIIIECTBEHHBIX OIIHUOOK.

OneHka «3»:

*B JIOTUYECKOM PACCYXICHUU HET CYIIECTBEHHBIX OIMMUOOK, HO IONYIIEHA CYIIECTBEHHAs OIMMOKa B MATEMATHYECKUX pacyeTax.

OneHKa «2»:

*HMEIOTCSI CYIIECTBEHHBIE OMIMOKH B IOTHYECKOM PACCYKJICHUU U B PEUICHHH.

Onenka «1»:

*OTCYTCTBUE OTBETA HA 3aJ[aHHE.

Ouenka NUCbMEHHbIX KOHMPOIbHLIX pAOOMm.:

OneHKa «5»:

*OTBCT HOHHBIﬁ nu HpaBHHBHBIﬁ, BO3MOXHa HeCyH_IeCTBeHHaSI OH_II/I6K3..

OueHka «4»:

*OTBET HGHOHHBIﬁ NN ,Z[OHYH_ICHO HEC 60.]166 Z[ByX HeCyIJ_IeCTBeHHBIX OH_II/IGOK.

OneHka «3»:

-pa60Ta BBIIIOJTHEHA HE MCHEEC YEM HaHOJIOBI/IHy, ﬂonymeHa OJHa CyH_IeCTBeHHaSI OH_II/I6Ka n HpI/I 3TOM I[Be-TpI/I HeCYH_[eCTBeHHBIQ.
OneHKa «2»:

-pa60Ta BBIITOJIHCHA MCHBIIIC UEM HaHOJIOBI/IHy NN COI[ep)KI/IT HCECKOJIBKO CyIJ_IeCTBCHHBIX OI_HI/I6OK.

Onenka «1»:




*paboTa He BBITIOJIHEHA.

Ouenka nucbMmMeHH020 00KIa0a (coobwenus) no meme.

KoHTponbHbIE , CAMOCTOSTENBHBIE U TIPOBEPOYHBIE PAOOTHI MOTYT IO YCMOTPEHHUIO YUHUTENsI OLIEHUBATHCS B COOTBETCTBUU C Pa3pabOTaHHOM
UM KpuTepuaibHOW OanbHOU miKajou. [llkama momkHaA CONMPOBOXKIATHCS MEPEBOAOM B OTMETOUHBIE 0aiibl ( OT «1» 10 «5») M MOKa3bIBaTh YPOBHU

YCBOCHHUSI IPOTPAMMBI ( MOHMKEHHBIN , HU3KHIA, 0a30BBIN, MOBBIIICHHBIH, BEICOKHIA).
[Ipu o1eHKE BBITIOJIHEHHS MTUCBbMEHHON KOHTPOJIBHOM pab0OThl HEOOXOIMMO YUUTHIBATh TPEOOBAHUS €IUHOTO OpdorpaduyecKoro pexxuma.
OTMmeTKa 3a UTOTOBYIO KOHTPOJIBHYIO Pab0Ty KOPPEKTUPYET MPEIIISCTBYIONINE TPU BHICTABIEHUH OTMETKH 3a MOJIYTOAHE, TOJI.

KanenaapHo-remaTuieckoe NJiaHUpOBaHUe

Bba3oBblii ypoBeHb 00pa3oBaHust
9 knacc

(2 4 B HEAEINIO, BCEro — 68 4, U3 HUX 2 yaca - pe3epB)

Iliianupyembie pe3yJibTaThl Cpokn
No Tema NpoBeNeHUA
I /;[ OcHoBHOE coepxkaHHue YPOKa JIn4HOCTHBIE ITo ITo
IIpeamerHbIe MeranpeamMerHble mwiaH | ¢ax
y Ty
IloBTOpenne n 0600meHue cBeeHNH N0 Kypcy 8 kiacca. Xummndeckune peakuun (6 1)
Kiaccudukanus bunapusie coennaenns. OKCHIIBI Xapaxmepuzoeamsv OKCUIBI, PeryasiTuBHbIE 01.09
171 HEOPraHUYeCKUX cojeobpasyromme 1 THIPOKCHIIBI M COJTH TIO TUIaHy: DopMyTUpPOBATH 1IeTb YPOKa U CTaBUTD

BEIIECTB U UX
HOMEHKJaTypa. Tun
bl XUMUYECKOU
CBSI3U

HucTpykrax o Th

HecoJeo0pasyromiue. I napoKcump:
OCHOBaHUs, aM(hOTepHBIE THAPOKCHUIBI,
KHCJIOPOJICOICPKAIINE KUCIIOTHI.
CpenHue, KUCIbIe, OCHOBHBIC U
KOMIUIEKCHBIE CONTH. THIIbI CBS3H —
WOHHAas1, KOBAJICHTHAsI, METAJUTHYECKas,
BOJIOPOHAS

cocTaB, croco0bl 00pa3oBaHUs
Ha3BaHW, XapaKTEpPHbIE CBOMCTBA
Y TIOJIy4E€HHE
Knaccugpuyuposams oxcunpl,
THAPOKCHIIBI U COJIH 110
pPa3IUYHBIM NPU3HAKAM

Ymemw nontBepxaaTh

3aJ]a4M, HEOOXOMMBIE JUISl €€ TOCTHIKEHMS,
TJIAaHUPOBATH CBOIO JEATEIHHOCTD U
MPOTHO3UPOBATH €€ PE3YIbTATHI

Ilo3naBaTeJbLHBbIE

CTpOuTH IOTHUECKHUE PACCYKIACHUS,
yCTaHaBIMBATh IPUUNHHO-CICACTBCHHBIC
CBSI3U, IOHUMATh, CTPYKTYPUPOBATH U




JdemoncTpanun. O3HaKOMICHHE C
KOJUIEKIIUSIMU METAJUIOB ¥ HEMETAJIJIOB.
O3HaKOMIIEHHE C KOJUIEKIUSIMU
OKCHJIOB, KUCJIOT U COJIeH

XapaKTEPUCTUKY OTACIbHBIX
MpeJICTaBUTENEH KI1acCOB
HEOPraHWYECKUX BEIIECTB
YPaBHEHUSIMU COOTBETCTBYIOIIUX
peaxuuii

Packpuvisams TeHETHIECKYIO
CBSI3b MEXY KJIacCaMU
HEOPTraHWYECKUX COCTUHEHUMN

UHTEPIPETUPOBATh HH(POPMAILIHTO,
MIPEICTABIICHHYIO B CXEMaTHYHOM BHIE
KoMMYHHKAaTHBHLIE

CTpouTh peueBble BHICKA3bIBaHUS B YCTHOM
U IMCBMEHHOM popmMe, apryMeHTHPOBATh
CBOIO TOYKY 3PCHHS

JIMYHOCTHBIE

dopMHUpOBaHUE TTO3HABATEIHHOTO
WHTEpeca K U3yICHUIO XUMUH, MOTHBAITHS
YYAIIMXCSl HA MOMYyYEHNUE HOBBIX 3HAHUU

2-3/2- | Knaccudukarms O060061menne cBeeHN 0 XUMUIECKIX 06 Ilo3HaBaTe/bHbIE: OCYIIECTBISATH 03.09
bACHAMb TIOHSITHS -
3 XUMUYIECKUX peaxmmsix. Kimaccndukarms CpaBHEHHE, CO3/1aBaTh 00OOIICHUS,
. . «XUMHUYECKasl PEAKIIHS,
peakuuii o XUMHUYECKUX PEAKIUH 110 pa3InIHbIM yCTaHABIIUBATh aHAIOTHH, 08.09
i «peaKIuu COeAMHEHUS,
Pa3IUYHBIM OCHOBAHUSIM: 110 COCTaBY U YUCITY 5 KJIACCU(UIIMPOBATH U JICNATh BHIBOJIBI,
a3JoXKeHws1, 0OOMeHa
OCHOBaHUSIM pearupyronmx 1 00pa3yromuxcs p ’ ’ CTPYKTYpUPOBaTh HH(OpMAIIHIO
BEIICCTB, MO TeIuIoBoMy 3 dekTy, mo SaMCILCHHID, «peaKIIT PeryasiTHBHBIE: BHITTONHATH 33/IaHUS 110
HEHTpaIu3aIum», «3K30- U
00paTHUMOCTH, TIO arperaTHOMY OTIpEICIICHHOMY aJrOPUTMY, CPABHUBATh
9H/IOTEPMUYECKHUE PEAKIII,
COCTOSTHHIO pearupyronux BeMiecTs, 1o p 5 pEe3yaBTaTHI C TATOHOM, TIPH
N «o0OpaTtuMble H HeOOpaTUMBbIE
W3MEHEHHIO CTETIeHEH OKHCIeHUS P p HEOOXOIMMOCTH KOPPEKTHPOBATH OLITHOKH
peakuumy, «roMo- u
3JIEMEHTOB, IO UCIOJIHE30BAHUIO CaMOCTOSITEITLHO
TeTePOrCHHBIC PEAKIINNY
Karajgm3aTopa CTCPOTCHHRIC pCAKLIID, KoMMYHUKATHBHbBIE: CTPOUTH PEUEBBIC
«KaTaJTUTHYECKUE U . N
JlaGopaTopHbIe ONBITHI BBICKA3bIBaHUsI B YCTHOM M MUCHMEHHOI
1. B o HEKATATUTUICCKUEC PEaKIIII, i
. BzaumopeiictBue ammuaka u (hopme; paboTats B TpyIIIE IS
«OKUCIHUTETHHO-
XJIOPOBOJIOPOJIA. OKUCTMTCIILHO JIOCTUKCHHUS 1SJIH; BEIPAXKATh U
N BOCCTaHOBUTEIIbHBIE PEAKIIHI»
2. Peakuusa HelTpanu3amnum. peak apryMEeHTHUPOBATh CBOIO TOUKY 3PEHUS
3. HaGmonenue terioBoro ¢ dexra Knaccuguyuposams JIngHOoCTHBIE: HDOPMUPOBAHUE YMCHHS
peaKIuu HeTpaIu3aluu. XUMHYECKUE PEAKIIUU 110 YIOPABISITH CBOCH MMO3HABATEIBLHOMN
4. BaumozeiicTBHE CEPHOIT KUCIOTHI C | pa3uuHbIM OCHOBAHHSM JIEeATEIbHOCThI0; TOHUMAaHUE 3HAYUMOCTHU
okcunom menu (11). €CTECTBCHHO-HAYYHBIX 3HAHUHN IS
5. Paznoxxenne nepokcuaa BoJopoaa ¢ Onpedensmb cTenenu pelIeHNs MPaKTHYECKUX 3a/1a4
MOMOIIIBIO KaTaia3bl KapToQerst OKHCJICHUA 3JICMCHTOB,
OKHCIIUTENh U BOCCTAHOBHUTEIb,
MPOIIECCH OKUCIICHUS U
BOCCTaHOBJICHHS
4-5/4- | Tlousitue o ToHATHE O CKOPOCTH XMMHUYECKON 06 Ilo3HaBaTeabHbIE: OCYIIECTBIISATH 10.09
BACHAMb, ITO TAKOE —
5 CKOPOCTH peaxuuy. DakTOPhI, BIUAIOIINE HA ’ CpaBHEHHE, CO3/]aBaTh 0000IIEHMS,

CKOPOCTh XUMHYECKOH peakIinu




XUMHUYECKOHI
peakuuu. Katanus

CKOPOCTh XUMUYECKUX PEaKLUi: mpupoia
pearupyrommx BemecTB, NX KOHIICHTPaus,
TeMIIepaTypa, IJIOMIaIb COPUKOCHOBEHHUS,
Hanuyue Karanusartopa. Karamus

JemoncTpanum:

- 3aBHCHMOCTH CKOPOCTH XHUMHYECKOU
peakuuu OT MPHUPOABI  pearupyromux
BEIIECTB.

- 3aBUCUMOCTh CKOPOCTH XUMHUYECKOU

pe€akuuu OT KOHICHTpaUuW pPCarupyromnjux

BEILIECTB.
- 3aBHCHUMOCTh CKOPOCTH XHMHYECKON
peakuyu OT IUIOLAJH CONPUKOCHOBEHHMS
pearupyronmx BEILIECTB («xurmsmumi
CIIOM»).

- 3aBHCHUMOCTh CKOPOCTH XHMHYECKON

peakuuu OT TeMIepaTypbl pearupyromnx
BEILECTB

JlaGopaTopHbIe ONBITHI:

6. 3aBUCHMOCTb CKOPOCTHM XHUMHUYECKOU
peakuuy  OT TNPHUPOABI  pearupyromux
BEIIECTB HAa NpUMEpE B3aMMOJCUCTBHSA
PacTBOpOB THOCYJIb(aTaHATPUSI U XJIOPUAA
Oapust, THOCyIb(aTa HATPUA U COJSHOU
KHCJIOTHI.

7. 3aBUCHUMOCTh CKOPOCTH XHUMHYECKOM
peakuy OT TPHUPOIBI METAJUIOB IPH X
B3aUMOJIEUCTBHU C COJITHOM KHCJIOTOM.

8. 3aBUCHMOCTb CKOPOCTH XHMMHUYECKOI
peakuMy  OT TPHPOABI  KHUCIOT  TIPH
B3aUMO/ICHCTBUH UX C KEJIE30M.

9. 3aBUCHMOCTb CKOPOCTHM XUMHUYECKOU
peakuuy OT TEMIIEPATYPBI.

10. 3aBHCHMOCTH CKOPOCTH XHUMHUYECKOM
peaxuy OT KOHIIEHTPAITHH.

11. 3aBHUCHMOCTH CKOPOCTH XHUMHUYECKOH
peakmuy OT IUIOHIaaN COIPHUKOCHOBEHHS
pearupyrommx BemecTs.

12. 3aBHUCHMOCTh CKOPOCTH XHUMHUYECKOM
peakuuu OT KaTaian3aTopa.

Apeymenmuposams BEIOOD
€MHULL CKOPOCTH XUMHYECKOU
peakuu

Yemanasnusams npuuuHHO-
CJIEZICTBEHHBIE CBA3U PA3JIMUHBIX
(haKkTOpOB M CKOPOCTH
XUMHUUYECKON peakiinu

Habmooams u onuceieame
peaKkIuy MEeXIY BEIIeCTBAMU

yCTaHABJIUBATh aHAJIOTHUH,
KJIacCU(UIIMPOBATH U JICNATh BBIBOJIbI,
CTPYKTYpPUpPOBaTh HH(POPMALIHIO
PeryasiTuBHBIE: BHITIONHATD 33/IaHUA IO
OTIpeIeICHHOMY alrOpUTMY, CPAaBHUBATh
pEe3yaBTATHI C 3TATOHOM, TIPH
HEO00XO0IMMOCTH KOPPEKTHPOBATH OIINOKU
CaMOCTOSITEIIEHO

KoMMYHUKATHBHbBIE: CTPOUTH PEUEBBIC
BBICKA3bIBAaHUS B YCTHON U MHUCbMEHHOU
(hopme; paboTate B TpyIIIe s
JIOCTHIKEHHS TEJIH; BEIPAXKATh U
apryMEeHTHUPOBATh CBOIO TOUKY 3PEHUS
JIlmyHocTHBIE: POpMHUPOBAHHUE YMEHUS
YIIPaBJIATh CBOEH MTO3HABATEIHLHOM
JIESATeNbHOCTBI0; TOHNMAaHNE 3HAYNMOCTH
€CTECTBEHHO-HAYYHBIX 3HAHUHU JJIs
peluIeHus MPaKTUUYECKUX 3a1a4

15.09




XuMHYecKHe peakiuu B pacTtBopax (9 4)

1/6 DneKTpoauTHIecKas [onsTre 00 Ilo3HaBaTeJIbHbIE: TIPOBOJIUTH 17.09
JUCCOLMALIHS INEKTPOIUTHIECKON JIMCCOIMAIHH. Xapaxmepusosamp NOHATHS HAOJIFOICHMS, ICTaTh BRIBOIHI,
DIEKTPOIUTHL M HEMIEKTPOIUTHL | ok IPOTHTHACCKAA HHTEPIPETUPOBATh HHPOPMAIHIO
MexaHu3m jccorparuy | AHCCOUHALIA, OICKTIPOIMILD, | pory ygruBHBIE: BHITONHSTE 3a1aHHS 110
AJIEKTPOJIUTOB c pasiuunpny | HEATICKTPOIITED OTIpeJIeIEHHOMY alITOPUTMY, CPABHUBATh
XapaKkTepoM CBSI3U. Crenensb | Vemanagnusame npudauHHO- PE3yABTATHI C STATIOHOM, TIPH
3MEKTPOIUTHYECKON JMCCOUMALIMH. | CTeICTBEHHBIC CBSI3H MEKIY HEOOXOIUMOCTH KOPPEKTUPOBATH OLTHOKU
CubHBIE U CITA0BIe IEKTPOJIHTHL. IPHPOIOiT HIEKTPOIINTA U CaMOCTOSITEITEHO
JdemMoHcTpauuun CTEMEHbIO €ro AUCCOLHUALINH KoMMYHUKATHBHbIE: CTPOUTH PCUCBBIC
- McnpiTanne BEHIeCTB M UX PACTBOPOB BBICKa3bIBAHMS B YCTHOM U MUCHMCHHOM
Ha DIIEKTPOIIPOBOTHOCTD. Yemanasnueams NpUIMHHO- (dhopme; paboTaTh B IPyIIIE IS
JIaGopaTopHblii ONbIT CIICACTBCHHBIC BASH MEXAY JTOCTHIKEHUS LIEJIH; BHIPAKATH U
13. Jucconunaryst crnabprx | THIOM XUMUYCCKOH CBA3H B apryMEHTHPOBATh CBOIO TOUKY 3PCHUS
DIIEKTPOJIMTOB Ha TNpHMepe yKcycHoi | JICKTPOTIHTE U MEXAHH3MOM €I0 | JIpyHocTHbIE: (dopmupoBaHHe
KHCIIOTBI Aucconraniu HO3HABATEIBLHOTO HMHTEPECA K H3YUYECHHIO
XUMUH; MOHUMaHNe 3HAYUMOCTH
2/7 OcHoBHBIE OcHoBHBIE MOJIOKEHUS TEOpHUH €CTEeCTBEHHO-HAYYHBIX 3HAHU st | 22.09
TIOJIOXKEHUS] TEOPUH | DJIEKTPOJIUTHUECKON JIICCOTIAAITHH. XapaxTepu30BaTh HOHATHA peIeHHS MPAKTHYECKHUX 319
anekTporuTHdeckoi | Kimaccudukarus MOHOB U X CBOKHCTBA. (CICIICHE TUCCOIHUATIMID),
JUCCOLMALIH KHCIIOTbI, OCHOBAaHMS H COIM Kak | < C/iPHRICH cnabrre
anekTpornThL. VX Kimaccnukarms w | oo P OMHTBED, (KATHOHBD?,
S — «@HUOHBD), KKUCIIOTHI,
TemoncTpanum «OCHOBAHHUSD», «COJTH»
- 3aBHCHMOCTb JICKTPOIPOBOAHOCTH | COCTABIATH YPABHEHHUS
YKCYCHOM KHCIIOTBI OT KOHUCHTPALHMH. | 51eKTPOIHTHICCKOI
- JBuKEHHE OKpAIICHHBIX HOHOB B | quccomuariuy KUCIOT,
ANEKTPUYECKOM TI0JIE. OCHOBAHUI U COJCH
3-4/8- | Xumuueckue OO0mue XIMHYECKHE CBOMCTBA Ilo3HaBaTeJIbHBIE: FICTIONH30BATh 24.09
9 CBOWCTBA KHCJIOT KHUCJIOT: M3MEHEHUE OKpacKu Xaparxmep Uzo6ambo obue 3HaKOBO-CHMBOJIMYECKUE CPEICTBA,
KaK JJICKTPOJIUTOB MHIMKATOPOB,  B3amMogeiicTBHe ¢ | MHIHUCCKHC CBOMCTBA KHCIIOT € OCYILECTBIISTH HAOIIOICHHUS, 1eNaTh 29.09
MeTaJIaMH, OKCHJIAMHU p | TOSHIUTH el BBIBOJIBI, OCYIIIECTBIISITH KJIaCCU(PHUKAIINIO,

TUAPOKCHUIaMHU MCTAJUIOB U COJIAMH.
MOJ'IGKYJ'IFIPHBIC N HWOHHBIC (HOJ'IHI:IC n

Cocmasnsams MONEKYISIPHBIE,
TIOJIHBIE U COKPAIIIEHHBIE

MHTEPIPETUPOBATH HH(POPMAIIHIO,
MIPEJICTaBICHHYIO B BUJIE PUCYHKOB U CXEM




COKpaIIEHHBIC) YpaBHEHUS pEaKIni.
XUMHUYECKUH CMBICH  COKpalI€HHBIX
ypaBHEHUH.  YcCIOBHA  NPOTEKaHUA
peakuuii MeXIy OSJEKTPOJHUTaMHU J0
KOHIa. Ps/1 akTHBHOCTH METaIIOB.
JlaGopaTopHble ONBITHI

14. 3mMeHeHUE OKpAacKu UHAUKATOPOB
B KHCJIOTHOU cpejie.

15.Peakmmust HEWTpanm3aluu pacTBOpa
MIETOYN PA3TUIHBIMHA KHCIOTaMH.

16. IToryuenue ruapokcuaa meau (I1) u
€ro B3aMMOJEHCTBHE C pPa3TUYHBIMHU
KHCJIOTaMH.

17. B3auMoaeicTBUE CUIBHBIX KUCIOT
¢ okcugom memu (11).
18.  BzaumoneiicTBue
MeTaJlJIaMH.

19.  KauecTtBeHHas
KapOOHAT-MOH.

20. Ilomyuenue CTyaHS KpEMHHEBON
KHCIIOTHI.

21. KauecTBeHHas peakius Ha XJIOPHUI-
W CYIb(haT-HOHbI

KHCJIOT C

pcaKknuia Ha

HWOHHBIC YPAaBHCHUA peaKuHﬁ C
Y4aCTHUEM KHUCIIOT

Apeymenmuposamu
BO3MOXHOCTh MPOTCKAHUS
peaKiuii ¢ yyacTUEM KUCJIOT Ha
ocHOBe npaBuiia beprosmie u
psAa aKTUBHOCTU METAJLIOB

Habmooams u onuceieame
peaKIuy ¢ y4acTHEM KHCIIOT

5/10

XuMHudecKre
CBOMCTBA
OCHOBaHHH Kak
3JIEKTPOJIUTOB

OOmue XMMHYECKHE CBOMCTBA
IIEeI0YCH: B3aMOJCHCTBHE c
KHUCIOTAMH, OKCHIAMH HEMETAILIOB,
cojsamu. OOIIMe XUMHYECKHE CBOMCTBA
HEpPaCTBOPUMBIX OCHOBaHMII:
B3aUMOJICHCTBUE C KHCJIOTaMH,
pa3noXKeHNE MTPU HarPEBAHUH.
JlabopaTopHbIe ONbITHI
22. V3MeHeHue OKpacKd HMHIUKATOPOB
B LIEJIOYHOM cpeje.

23. BsaumogelicTBue
YTIIEKHUCITBIM Ta30M.
24. KayecTBeHHas peaklyds Ha KaTHOH

mejgoued ¢

Xapaxmepuszoeamw o0111HE
XHMHYECKHE CBOMCTBA
OCHOBaHM# ¢ o3unuu TOJ]

Cocmasnsams MONEKYISIPHBIE,
TIOJIHBIE U COKpAIICHHBIC
HMOHHBIC YPaBHEHUS PEeaKIuil C
Y4acTHEM OCHOBaHUM

Apeymenmuposamu
BO3MOXKHOCTb ITPOTEKAHUS
peaKuuii ¢ yyacTUEM OCHOBAaHMI
Ha OCHOBe npaBuiia beptomie

PeryasiTHBHBIE: INTAHUPOBATH CBOIO
NIEATEeITLHOCTD W ITPOTHO3UPOBATH €€
Pe3YJIbTaThl, BBIIIOJIHATE 33/1aHUS IO
OTIpEICTICHHOMY aJIrOPUTMY, CPABHUBATh
PE3YNBTATHI C ATATIOHOM, TIPH
HEO0OXOIMMOCTH KOPPEKTHPOBATH OITHOKA
CaMOCTOSTENBHO

KoMMYHUKATHBHBIE: CTPOUTH PEUCBBIC
BBICKa3bIBaHUA B YCTHOU U MUCHbMEHHOMU
(hopme; paboTats B TpyIIIE IS
JIOCTUKCHHUS 1EJIH; BEIpaXKaTh U
apTyMEHTHPOBATH CBOIO TOUKY 3PCHHS

JInyHocTHBIE: (OPMHUPOBAHHE  EIUHOU
€CTECTBCHHO-HAYYHOM  KapTHUHBI  MHpA,
(opMupoBaHMEe ~ yMEHHS  TPaMOTHOTO

oOpareHuss ¢ BemecTBaMH B OBITY U
XUMHYECKOH TabopaTtopuun




aMMOHUHL.
25. lMonygyenune ruapokcuma menu (I1) u
€ro pas3joKeHHe.

Habniooams u onucvieams
peaKIMu C y4aCTHEM OCHOBAHUI

6/11 XHUMUYECKHe OO0mue XIMHYECKHe CBOWMCTBA X, 5 06.10
. N o . apaxkmepuzoeamy 001ne
CBOICTBA COJIEH KaK | CPEOHUX COJEH: B3aUMOJIECHCTBHUE C P P . e
3JIEKTPOJIUTOB KUCIOTAMH, IIEI0YaMH, COISIMH u | AMHIHCCKHC CBOMCTBA CONCH C
. nozuiuu TOJ]
MeTauiaMu. B3aumonelcTBUe KHCIBIX
C0JIeH CO LIEI01amu. Cocmaensams MOJIEKYISIPHEIE,
JlabopaTopHbie ONbITHI HIOJIHBIE U COKPAILEHHBIE
26. B3aHMOI[eI/ICTBHe Kap60HaTOB C | MOHHBIE YpaBHEHUS peaKLII/II‘/'I C
KHCJI0TaMHU. Y4YacTHUEM COJIeH
27. lTlomydeHme THIOPOKCHAA JKeJe3a
(110). Apeymenmuposamso
28. BsaumogeiictBue  xkemesa ¢ | BOSMOXHOCTB IIPOTCKAHMA
pactBopom cyibdara memu (1) peaKIuii ¢ yuacTueM coyeu Ha
OCHOBe npaBuiia beproie n
psAla aKTUBHOCTU METAJLIOB
Habrooams u onucvieams
pPEeaKINK C y4acTUEM COJIeH
7/12 [lonsatue o I'moponu3, kak  oOMeHHOe V. Ilo3HaBaTeJIbHBIE: CIIONB30BaTh 08.10
N N N 9 ABUCUMOCTh
TUAPOIU3E COJIeH B3aMMOJICIICTBIE  CONleil ¢ BOmoif. | ° C/PAHAGIUEAND 3aBUCHMOC 3HAKOBO-CHUMBOJIMYECKUE CPEICTBA IS

I'uaponus cosn CUIIBHOTO OCHOBaHUA U
cmaboit  kucnotel. ['maponu3  comm
c1aboro  OCHOBaHMA W  CHJIBHOM
kucnotsl. [kana pH.

JleMoHCTpanun

Omnpenenenne xapakTepa cpebl B
pacTBopax coJieit

MEXOYy COCTaBOM COJIU U
XapaKTeCpoOM €€ ruaApojan3a

Ananusuposams cpeny pacTBopa
C TIOMOIIIBIO0 HHANKATOPOB

Ipoenozuposams THI
THJIPOJIN3a COJIM Ha OCHOBE
aHanm3a ee GOpMYIIbI

PACKPBITHUS CYITHOCTH MPOIIECCOB,
YyCTaHABIIUBATh aHAJIOTHH, ICJIATh BHIBOIBI,
COCTaBIIATH MH(POPMAITUIO B BUC TAOHII,
CXEeM, OTIOPHOTO KOHCIIEKTa
PeryasiTHBHBIE: [UTAHUPOBATEL CBOIO
JIESITEIILHOCTh U TIPOTHO3UPOBATH €€
PE3YIbTaThl, BBEITOIHATH 38JJaHUS TI0
OTIpeJICIEHHOMY allTOPUTMY, CPABHUBATh
Pe3YNIBTaThI C 3TAJIOHOM, TIPH
HEO0OXOMMOCTH KOPPEKTHPOBATH OITHOKN
CaMOCTOSITEITHHO

KoMMYHUKATHBHBIE: CTPOUTH PEUCBBIC
BBICKA3bIBAHMS B YCTHOM U MUCHMEHHOM
(dhopme; paboTaTh B IPYIIIE IS
JIOCTYDKEHHS 11eJTH; BRIPKATh H




APTYMCHTHUPOBATL CBOIO TOYKY 3pCHUSA

JIuuHocTHBIE: (OpMHPOBaHHE YMEHHS
YIPaBIATh cBoeit [03HABATEIILHOM
JICSITEIIEHOCTRIO
8/13 O0600menne u cuCcTeMaTU3anrs 3HAaHUH 10 TeMe «XUMUYECKHe PEakI[ii B PACTBOPAX DIEKTPOIHUTOB 13.10
9/14 KonTponbaas padora Ne 1 o reme «XUMHUYECKHE PEAKIINH B PACTBOPAX IIEKTPOIIUTOBY 15.10
HeMmetananbl u ux coequnenus (21 1)

1/15 OOmas CrtpoeHue aTOMOB HEMETAIIOB 06 ITo3naBaTeibHbIe: co3gaBaTh 0000menus, | 20.10
. 4TO TaK D

XapaKTepUCTHKA U uX TonoxeHnue B [lepuomudeckoit BACHAMD, HTO Takoe YCTaHABIIMBATh aHAJIOTHH, JETaTh BHIBOIBI.

HEMETaILIBI
HEMETAIJIOB cucTeMe. Psn dIeKTpoOTpHIATENBHOCTH. [onyyats wWHpOpPMAIUIO W3 Pa3THYHBIX

Kpucrannuueckue pelETKY
HEMETaUIOB — TIPOCTBIX BEIIECTB.
Annotponus u eé MIPUYMHBI.
®du3pyeckue CBOMCTBA HEMETAJUIOB.
OOmue XUMHYCCKHUC CBOICTBA
HEMETAJIOB:

OKHUCJIUTEIIbHEIE 1 BOCCTAHOBUTECIIBHEIC.
JdeMoHcTpanmu

Kosnekiysa HeMeTaioB.

Mojenu KpUCTANIMUECKUX PEHIETOK
HEMETAJIOB: ATOMHBIC u
MOJIEKYJISIPHBIE.

O30HATOP ¥ NPUHIIUTIBEI €T0 PAOOTHI
T'openune HeMeTannoB - MPOCTHIX
BEIICCTB: cepbl, Pochopa, TPEBECHOTO
YIS,

Xapaxmepuzosams XUMHIECKHE
3JIEMEHTHI-HEMETAILIBI, UX
cTpoeHue, GU3NIECKUue 1
XUMHYECKUE CBOWCTBA MPOCTHIX
BEIIECTB-HEMETAIIIOB

Ilpeockazvieams CBOMCTBA
3J€MEHTOB-HEMETAJUIOB B
3aBHCHMOCTH OT UX ITOJIOKEHUS
B [ICXD

Yemanasnuseams npuunHHO-
CJIE/ICTBEHHBIE CBSI3U MEXITY
CTPOEHHEM aTOMa, XUMHUYECKOH
CBSI3bI0, TUIIOM
KPUCTANIMYECKOHN PeIIeTKU
HEMETaJIa U €r0 COEMHEHUN U
(hU3UYECKUMU CBOHCTBAMH
JTaHHOTO HEMETAJJIa U ero
COEJIMHEHU I

,ﬂOKafs’blGaWIb OTHOCHUTCIIBHOCTH
MOHATHUH «METaJLD» U
CHEMCTAJIII»

WCTOYHHKOB U ITPEOOpPa30BBIBATH €€
PeryasituBHble: (opMymupoBaTh  IEb
ypoKa W CTaBUTh 3a/adyd, HEOOXOIUMBIC
JUISE €¢ JOCTHXKCHUS, IUIAaHHPOBATh CBOIO
JIEATEIbHOCTh W TIPOTHO3UPOBaTh  €¢
pe3ynpTaThl; paboTaTh B COOTBETCTBHUHU C
MPEUIOKCHHBIM ~ aJTOPUTMOM,  CBEPATH
CBOM JICHCTBUS C IENBIO
KoMMyHUKATHMBHbIE: CTPOUTH pEUEBBIC
BBICKA3bIBaHWsI B YCTHOH (hopme, CTpOWTh
s dexruBHOC B3aUMO/JICHCTBHE c
OJTHOKJIACCHUKaMH, BBIPAXXaTh u
apryMEeHTHUPOBATh CBOIO TOUKY 3PEHUS
JIn4yHOCTHBIE: dopmMupoBaHUe
MO3HABATEILHOTO HWHTEpEca K W3yYCHUIO
XUMUH, (dopmupoBanue HAy4YHOTO
MUPOBO33pPCHHSI, MOHUMAaHUEC 3HAYUMOCTH
€CTECTBCHHO-HAYYHBIX 3HaHUU JUTST
pelIeHus MPakKTUIeCKUX 3a7ad




2/16

OOmas
XapaKTEePUCTHKA
HeMeTayuioB VIIA —
TPYIIBI —
rajloreHOB.
MNuctpykrax no Th

FaJ'IOFCHBI, CTpOCHHC ux
aTOMOB M MOJICKYII. dOu3ndecKkue u
XHUMHUYCCKUEC CBOIiCcTBa TaJIOIrCHOB.
3aKOHOMepHOCTI/I W3MCHCHHS CBOMCTB
TraJJOorCHOB B 3aBHCHUMOCTH OT HX

MOJIOKEHUS B ITepuoauueckoit
cucrteMe. HaxoxkaeHue TrajIoreHOB B
IpHUpPO/Ie i HX MOJTy4YeHHE.
buonorudeckoe 3HAaYCHHUE u
MPUMEHEHUE TaJIOTEHOB.
JdeMoHcTpanmu

OOpa3iel  TaJlOTeHOB -  IPOCTHIX
BEIIIECTB.

BzanmoneiictBre raJoreHOB c
METaJlJIAMH.

BriTecHenne xmopa OpoMOM WM HOJA
U3 PaCTBOPOB UX COJEH

Xapaxmepu3zosams CTpOCHHE,
(u3UYECKUE U XUMHUYECKUE
CBOICTBA, MOJIyYEHUE U
NPYMEHEHUH TaJIOT€HOB B
IUIaHe 00Iero, 0COOEHHOI0 U
SJIMHUYHOTO

Yemanasnusams puauHHO-
CIICICTBEHHBIE CBSI3U MEXIY
CTPOEHHEM aTOMa, XUMHUYECKOH
CBSI3bI0, THUIIOM
KPUCTAJUIMYECKOU PEIIETKH Y
TaJIOTeHOB U (PU3UYCCKUMH
CBOMCTBAMH ITUX BEIICCTB

3/17

Coenuuenus
rajloreHOB

I"anoreHnoBo10pOIbI u
COOTBETCTBYIOIIIHE UM KHCJIOTHI:
TJIaBUKOBAS, COJIHAS,
OpOMOBOAOPOAHAS, HOJOBOJIOPOIHAS.

T'anorenunapl. KauecTBeHHBIE peakiuu

HA TaJoreHWI-WOoHBL. [lpuMeHeHUe
COCJIMHCHMI  TaJOreHOB M UX
OmosTorHIecKast poiib.
JleMoHCTpanun
Komnmeknyss mpupoHBIX COSAMHEHUN
XJIopa.

JladopaTopHbIii ONbIT 209.

KauecTBennas pcaKknmusl Ha XJIOpUA-
HNOHBI

Xapaxmepu3zosams cOCTaB,
(pu3UYECKUE U XUMHUYECKUE
CBOMCTBA, MOJIyYCHUE U
NPUMEHEHUE COEUHEHUMN
raJOreHoB

Hasvieams coenunenns
TaJIOTCHOB 110 (OpMYJIe H
cocmagasims HOPMYIIBI IO UX
Ha3BaHUIO

Yemanasnusams npuauHHO-
CIICZICTBEHHBIE CBSI3U MEXKIY
CTPOCHHUEM aTOMa, XUMHUYECKOH
CBSI3bI0, TUIIOM
KPUCTAJUIMYECKON PEIIETKH Y
TaJIOTeHOB Y (PM3UYECKUMH
CBOMCTBaMH DTHX BEIICCTB

Boinonnamo pacyeThI 110

IMo3naBaTeabHbIE: KCIIONIb30BaTh
3HAKOBO-CHMBOJIMYECKHE  CPEACTBA IS
peuieHus 3ajad; co3zaBaTh 0000IICHYS,
YCTaHABIIUBATh aHAJIOTUU, NIEIATh BBIBOJIBI.
[lomydates wHGMOPMAIIMIO W3 Pa3TUIHBIX
WCTOYHHKOB U TIPE0OPa30OBBIBATH €€
PeryasituBHbIe:  (HOpMYyIUPOBaTH  IEJb
ypOKa W CTaBHTh 3a/iay¥, HEOOXOIUMBIC
JUIST ee JOCTIKEHUS, IUIaHHPOBAaTh CBOIO
JeATEIbHOCTh U IPOTHO3UPOBATH €€
pe3ysbTaThl; paboTaTh B COOTBETCTBHU C
MPEUIOKEHHBIM ~ aJITOPUTMOM,  CBEPSATh
CBOU JCUCTBUS C LIEIIBIO
KoMMyHHKATHBHbBIE: CTPOUTH pPEUEBHIC
BBICKA3bIBaHUsI B YCTHOH (hopme, CTpouTh
a3 dexTuBHOE B3aUMOJICHCTBHE c
OJIHOKJIACCHUKAMH, BBIpAXKaTh u
apTyYMEHTUPOBATH CBOIO TOUKY 3PECHHUSI
JIM4HOCTHBIE: dopmupoBaHue
MO3HABATENILHOTO HHTEpPECa K HU3YUYCHUIO
XUMUH, (hopmupoBanue Hay4HOT'O
MHUPOBO33pPEHHSI, MOHWMAaHUE 3HAYUMOCTH
€CTECTBEHHO-HAyYHBIX 3HaHAN JUTST
pelIeHus MPaKTUUYECKUX 3a1a4

22.10




XUMHYECKUM (popMyJiaM H
YpPaBHEHUSIM pEaKIUH,
MPOTEKAIOUIUX C y4aCTUEM
COCIMHCHUI TaJIOr¢HOB

4/18

OOmas
XapaKTEePUCTHKA
31eMeHTOB VIA-
TPYIIBI —
xanpKoreHoB. Cepa

OO6mas XxapaKTepruCTHKa DJIEMEHTOB
VIA-rpynner. Cepa B mpupone u €
MOJTyYeHHE. ATTIOTpOTIHEIC
MOIU(UKALUKA CEPhl U WX CBOWCTBA.
XuMHUUYECKUE CBOMCTBA cephl U €€
MIPUMEHEHHE.

HJdemoncTpanuu  BzaumopeicTBue
ceppl C MeTaulaMu. |'opeHue cepsl B
KHCIIOpOJIe

Jlasamp oO1TYyIO
XapaKTEPUCTHKY aTOMOB,
MPOCTHIX BEIIECTB U
COCIUHCHUH XaJIbKOTCHOB B
3aBUCHMOCTH OT HX ITOJIOKEHHMS
B IICXD

Xapaxmepuszoeams CTpOCHUE,
AJJIOTPOIINIO, (PU3NYCCKHUE U
XMMHUYECKUE CBOMCTBA,
MOJTIyYCHUE U TIPUMEHEHHE CEPBI

Ycemanasnusams purauHHO-
CJIEZICTBEHHBIE CBS3H MEKIY
CTPOEHHEM aTOMa, XUMHUYECKOH
CBA3BIO, TUIIOM
KPUCTAITIMYECKON PEeIIeTKH
cepsbl U ee GPU3NIECCKUMH U
XUMHYECKUMHU CBOWCTBAMHU

Buinonname pacyersl no
XUMHI4YECKUM opMyTam u
YpPaBHEHUSIM pEaKIUH,
MPOTEKAIOLIUM C YYACTHUEM CEPhI

Habniooams v onucvieams
XMMHYECKHI DKCIIEPUMEHT I10
TOPEHUIO Cephl HA BO3yXE U B
KHCIIOPOJIE ¢ COOITIOICHUEM
npaswi Th

5/19

CepoBogopon u
CyIb(UIBI
MNucTpykrax o Th

CepoBoJIOpO/I: CTPOCHUE MOJICKYJIbI,
(hm3HuecKre U XUMHYECKUE CBONCTBA,
MOJTy4YeHUE U 3HAYCHHE.
Ceposogopoaaas kuciota. CynbhuIs!

Xapaxmepuzosams cOCTaB,
(pU3UYECKUE U XUMHUYECKUE
CBOICTBA, MOJIyYEHUE U

ITo3naBaTebHbBIE: CO37aBaTh 0000IIEHNS,
yCTaHaBJIUBaTh aHAJIOTHH, J1EJaTh BBHIBOJIBI.

[IpoBoauTh HaOJIoICHHE,
CTPYKTYpPUpPOBaTh HH(POPMAIIHIO
PeryasituBHble:  (opMymupoBaTh  IEh

ypoKa M CTaBUTh 3a/Jadd, HEOOXOAMMBIE
Ul ee JOCTHXKCHHUS, IJIaHUPOBATH CBOIO
JeSITeNbHOCTh M IPOTHO3UPOBaTh €€
pe3ynbTaThl; paboTaTb B COOTBETCTBHU C
MPEUIOKEHHBIM ~ allTOPUTMOM,  CBEPSTH
CBOU JICHCTBHS C LIENBIO
KoMMyHuKaTHBHBIE: CTPOUTH pEUEBbIE
BBICKa3bIBaHHA B YCTHOH (opMme, CTPOHUTH
s dexruBHOC B3aUMOJICHCTBHE c
OJITHOKJIACCHUKAaMH, BBIpaXKaTh u
apryMEHTUPOBATh CBOIO TOUKY 3PEHUS
JInunoctubie: DopMHUpOBaHUE yMEHUSA
YIPaBIAThH cBoe MO3HaBaTeJbHOU
JeSITENBHOCTBIO, ¢dbopmupoBaHue
MPaBWIBHOTO OOpAaIlleHHsI C BEIECTBAMH B
XUMHYECKOH J1abopaTopuu U ObITY

29.10




U UX 3Ha4YeHue. JlroMuHO(OPEL.
Hdemoncrpauuu: Komnekus
cynebuaHbix pya. KauecTBennas
peakuus Ha CyIb(QUI-HOHBI

MPUMEHEHUE COSAMHCHUN Cephl
B CTEIIEHU OKHCIICHUS -2

Has3vieams coennnenus cepsl B
CTEIICHH OKUCIICHUS -2 110
dhopmysie B COCTaBIATH
(hOpMyIIBI TTO HA3BAHHMIO.

Cocmagnsams MONEKYISIPHBIE U
VMOHHBIE YPaBHEHUS PEaKIInH,
XapaKTEpU3YIOIINE CBOWCTBA
CEphI B CTETICHU OKUCICHUS -2

Onucwieams MPOLIECCHI
OKHCJIEHUSA-BOCCTAHOBIICHMS,
OTIPECIIATh OKUCIUTEIh H
BOCCTAaHOBHUTEIE U COCTABIIATE
AJICKTPOHHEIN OaJlaHC B
peaKkIusaX ¢ y4aCTHEM CEPhI B
CTEIIEHHU OKHMCJIEHUS -2

6/20

Kucnopoausie
COCIMHEHHUSI CEPBI

Oxkcup cepri(1V), CepHHUCTas
KHCIOoTa, CyabpuTel. KadecTBeHHas
peakuus Ha Cylb(QUT-HOH.

Oxkcuna cepoi(VI), cepHas KUCIOTa,
cynbgatel. Kpucramioruapars.

JdeMoHcTpanmu
OO0eciBeunBaHNE OKPAIICHHBIX TKaHEH
Y IIBETOB CEPHUCTHIM Ta30M.
B3aumopeiicTBiue KOHUEHTPUPOBAHHOM
CEpPHOM KHUCIIOTHI C MEJBIO.
OO0yriuBaHue OPraHUYECKUX BEIICCTB
KOHIIEHTPUPOBAHHON CEpHON KUCIOTOM

Jla6opaTopHbIii onbIT30.
KauecTBennast peaxmusi Ha cynbdat-
HOHEI

3anucwvieams HOPMYITBI OKCHUIIOB
Cepbl, Ha3bIBATh UX, OMTUCHIBATH
CBOICTBA HAa OCHOBE 3HAHUM O
KHUCJIOTHBIX OKCHJIaX

Xapaxmepu3zosams cOCTaB,
(u3nUecKre U XUMHYECKUE
CBOMCTBa CEpHON KHUCIIOTHI KaK
3IEKTPOIUTA

Xapaxmepuzosams
CBOICTBaKOHLIEHTPUPOBAHHOM
CEpHOM KUCIIOTHI KaK
OKHCIIUTEIS

Cocmasnsaims MONEKYISIPHBIE U
HMOHHBIC YPaBHEHUS PEaKIIUii,
XapaKTepU3yIONNe XUMUIECKHE
CBOMCTBA CEpHON KHCIIOTHI




Pacnosnasams cynbhaT-noHsl

Onucwieams MPOLIECCHI
OKHCJIEHUSA-BOCCTAHOBIICHMS,
OTIPEACIIATE OKUCIUTEb U
BOCCTAaHOBHUTEIE U COCTABIIATE
AJICKTPOHHEIN OallaHC B
peakIusgX ¢ y4aCTHEM CEPhI B
CTEINEHHU OKHCIeHns +4 u +6

Buinonname pacyersl no
XUMHI4YECKUM GopMyam u
YpPaBHEHUSIM pEaKIUH,
MPOTEKAIOUIUX C yYaCTUEM
CEPHOM KUCIIOTHI

7/21

OOmas
XapaKTEePUCTHKA
3JIeMeHTOB VA —
TpymIbl. A30T

OO6mras xapaKTepUCTHKA JJIEMEHTOB
VA-rpynmsl. A30T, CTpOE€HHE €ro aToMa
¥ MOJIeKYJIbl. Du3udeckue u
XUMHYECKHE CBOWCTBA U IPUMEHEHNE
azora. A30T B IIPUPOJIE U €r0
OuosoruuecKast poib.

JleMoHCTpanuu

Juarpamma «CocTaB BO3IyXa»
Buneodparmentst u cnaiis «[Itnusu
0azapb»

Jlasamv o01TYyIO
XapaKTEPUCTUKY aTOMOB,
MPOCTHIX BEILIECTB U
COCITUHEHUHN 2JIEMEHTOB V A-
TPYIIbI B 3aBUCUMOCTH OT UX
nonoxkeHud B [ICXD

Xapaxmepuzosamsb CTpOCHHE,
(pu3UYECKUE U XUMHYECKUE
CBOMCTBA, MIOJIyYCHUE U
MIPUMEHEHHUE a30Ta

Yemanasnueamo IIPUYHNHHO-
CJICACTBCHHBIC CBA3U MCKIY

CTPOEHHEM aTOMa, XUMHUYECKOH

CBSI3BI0, TUIIOM
KPUCTAIUTHYECKON PEIIECTKU
a30Ta M ero PU3HICCKUMH U
XMUMHUYECKUMH CBOMCTBAMH

Buinonname pacyersl no
XUMHIYECKUM GopMyIaM u
YpaBHEHUSIM PEaKInH,

ITo3naBaTebHBIE: CO37aBaTh 0000IIEHNS,
yCTaHaBJIUBaTh aHAJIOTHH, J1EaTh BBHIBOJIBI.

[IpoBoauTh Ha0JII0/IeHNE,
CTPYKTYpUpPOBaTh HH(PpOPMAIIHIO
PeryasituBHble:  (opMymupoBaTh  IEb

ypOKa W CTaBHTh 3a/iay¥, HEOOXOIUMBIC
Ul ee JOCTHXKCHHUS, IJIaHUPOBATH CBOIO
JeSTeNNbHOCTh W TIPOTHO3WPOBATh  €e
pe3ysbTaThl; paboTaTh B COOTBETCTBHU C
MPEUIOKCHHBIM ~ alTOPUTMOM,  CBEPATh
CBOU JCUCTBUS C LIETBIO
KoMMyHUKATHMBHbIE: CTPOUTH pEUEBBIC
BBICKA3bIBaHUsI B YCTHOH (opme, cTpouTh
s dexTuBHOE B3aUMOJICHCTBHE c
OJTHOKJTACCHUKaMH, BBIPAXXaTh u
apryMEHTUPOBATh CBOIO TOUKY 3PEHUS
JImunoctubie: dopmupoBaHne yMeHuUs
YIIPaBIAThH cBOe MO3HaBaTeJIbHOU
JeSITeTbHOCTHIO, ¢dopmupoBaHue
MPABWILHOTO OOpPAIICHMS C BEUICCTBAMH B
XUMUYIECKOH JTabopaTopun U OBITY




MPOTCKAIIUM C YHaCTUCEM
a3oTa

8/22

Ammuak. Conn
aMMOHUS

AMMHUaK, CTpOEHHE MOJIEKYJIBI U
(hu3mIecKre CBOMCTBA. AMMHUaTHAS
BOJIa,, HAIATBIPHBIA CIIUPT, TUAPAT
amMmuaka. /JoHOpHO - akKIIeNTOPHBII
MeXaHU3M 00pa30BaHMsI KaTHOHA
aMMoOHHs. BoccTaHOBHUTEIBHBIE
cBoicTBa aMMuaka. Colli aMMOHHUS U
ux npumeHenne. KauectseHHas
peaxius Ha KaTHOH aMMOHHUSI.
JdeMoHcTpanmu

[onyuenue, cobupanue u
pacrno3HaBaHre aMMHaKa. Paznoxkenue
TUXpOMaTa aMMOHUS
Jla6opaTopHbIii onbIT31.
KauecTBeHHast peakius Ha KaTHOH
aMMOHUS

Xapaxmepuzosams cOCTaB,
CTpOEHHUE MOJIEKYIIHI,
(hU3UYECKUE U XUMHYECKUE
CBOMCTBA, OJyYCHUE U
MPUMEHEHNE aMMHaKa

Has3vieams conn aMMOHHUS TIO
(dhopmysaM B COCTaBIATh
(OpMYJIBI ITO UX HA3BAHHSAM

Cocmaensams MOJEKYISIPHBIC U
MOHHBIC YPaBHEHUS PEaKITHiA,
XapaKTEPHUIYIOIINEC XUMUIECKUE
CBOMCTBA aMMHAaKa M COIEH
aMMOHUS

Cocmasnsams YpaBHCHUA
OKHCIIHUTCIIbHO-
BOCCTAaHOBHUTCIIBHBIX peaKHI/Iﬁ C
y4acTuEM aMMHUaKa ¢ IOMOIIBIO
MCTOJa 3JICKTPOHHOT' O Oamanca

Yemanasnuseams npuunHHO-
CIICICTBECHHBIC CBSI3U MEXITY
BUJIOM XHMHUYECKOH CBS3H,
TUIIOM KPUCTATNYECKOM
pEIIeTKH B aMMHAaKe U COJISIX
aAMMOHUS ¥ (PU3UICCKUMU U
XUMHYECKUMU CBOMCTBAMH dTHX
BEIIECTB

Habniooame u onuceieameo
XUMHYECKUH IKCTICPUMEHT T10
pacro3HaBaHUIO HOHOB
aMMOHUS C COOJIIOIEHUEM




npasui Th

Buinoaname pacdersl 1o
XHUMUYeCKUM GopMysiam 1
YPaBHEHUSIM pEeaKiui,
IIPOTEKAIOLINM C YYaCTHEM
aMMHaKa

10/23-
24

Kucnopoausie
COCIMHEHMUSI a30Ta

Okcuapl a3oTa: HecojaeoOpasyromnme
U KUCJIOTHBIC. A30THCTash KUCJIOTa M

HUTPUTBL.  A30THasi  Kuciota, €€
MoJy4yeHue u cBoiictea. Hurparsl.
JemMoHcTpauuu

B3aumopeiicTBue KOHIIEHTPUPOBAaHHOM
A30THOM KUCIIOTHI C MEJIbIO

T'openue yepHoro nopoxa

Pa3znoxxenue HUTpaTa Kaaus U TOpeHue
JIPEBECHOr0 YrojibKa B HEM
JladopaTopHblii onbIT 32.
XUMHUYECKUE CBOMCTBA a30THOM
KHUCIIOTBI KaK 3JIEKTPOJIUTA

3anucvisame HOpMyIIbI OKCHIOB
a30Ta, Ha3bIBaTh UX, OIHCHIBATD
CBOICTBA Ha OCHOBE 3HAaHUI 00
OKCHIaX

Cocmagnsams MONEKYISIPHBIE U
VMOHHBIE YPaBHEHUS PEaKIIn,
XapaKTepU3yIOINe XUMUIECKHE
CBOICTBA OKCUJOB a30Ta U
A30THOM KUCJIOTHI KaK
JEKTPOIIUTA

Xapaxmepuzosamsb a30THYIO
KHUCJIOTY KaK OKHCJIHUTEIb

Cocmaenams ypaBHEHUS
OKHCIIUTENLHO-
BOCCTAHOBHUTEIIHHBIX PEAKIIHA,
XapaKTEPHUIYIOMINX XUMHUICCKIE
CBOMCTBA a30THOM KHUCJIOTEI KaK
OKHCJIUTEIS, C HOMOIIBIO
MeTOo/a JIECKTPOHHOTO OajiaHca

Buinonname pacyersl no
XUMHYECKUM (popMyJIiaM H
YpPaBHEHUSIM PEaKIUH,
MPOTEKAIOUIUX C y4aCTUEM
A30THOM KUCJIOTHI

IMo3naBaTeabHbIE: CO3/1aBaTh 000OIIEHNUS,
YCTAaHABIIMBATh AHAJIOTHH, JEIaTh BBIBOJIBI.

[IpoBoauTh Ha0JII0IeHUE,
CTPYKTYypUPOBaTh HH(OpMAIIHIO
PeryasituBHble:  QopMynHpoBaTh  IeNb

ypoKa M CTaBUTh 3a/Jadd, HEOOXOAMMBIE
JUIST ee JOCTIKEHUS, IUIaHHPOBAaTh CBOIO
JeSTeNNbHOCT ¥ TPOTHO3WPOBAaTh  €e
pe3ynbTaThl; paboTaTh B COOTBETCTBHH C
OPEIJIOKEHHBIM ~ aNTOPUTMOM,  CBEPSTH
CBOU JCHUCTBUS C LIEIIBIO
KoMMyHUKATHMBHBbIE: CTPOUTH pEUEBBIC
BBICKa3bIBaHUA B YCTHOH (opme, CTPOHUTH
3 dexTuBHOE B3aMOJICHCTBHE c
OJTHOKJIACCHUKaMH, BBIPAXKaTh u
apryMeHTHPOBAaTh CBOIO TOUKY 3pEHUS
JInunoctubie: dopmupoBaHne yMeHHUA
YIIPaBIATh cBoe MO3HaBaTeJbHOU
JIESITENBHOCTBIO, ¢dopmupoBaHue
NPaBUIBHOTO OOpallleHHs C BEIISCTBAMHU B
XUMHYECKO# 1abopatopuu U ObITy

24.11

26.11




10/25 | ®ocdop u ero ®docdop, cTpoeHne aToma u Io3naBartesibHBIE: cO37aBaTh 0000menus, | 01.12
COCTMHEHHS amorponus. Pochuasr. Dochun. Xapaxmepusosamo crpochme, YCTaHABIMBATh aHAJIOTHH, J1CJIaTh BHIBOJIBI.
Oxcnx docdopa(V) 1 opropocopuas | HHIOTPOIIHIIO, (bHS’H%CKHe 1 [IpoBoauThH HaOJIoIeHNE,
kucnora. ®ocdater. DochopHbie XHUMUHCCKHC CBOMCTRA, CTPYKTYpUPOBaTh HH(POPMALIUIO
ynoopeHus. HCEKTUITHIBL. TIOTyaCHHAC 1 MPUMCHCHHC PeryasituBHble:  (HOpMyJIUpOBaTL  IEJb
JemoncTpanuu OOpasIsl IPUPOAHBIX pocdopa ypOKa ¥ CTaBUTh 3a/laud, HEOOXOANMBIC
coenuHenuii pocdopa. [openue CaMOCTOSTEIIBHO ONUCHIBAND JUIs ee JOCTHMKEHHs, IUIaHHUPOBATh CBOIO
¢docdopa Ha BO3AyXe U B KHCIOPOJIE. cBoiictBa okera docdopa (V) JICATEIBHOCTh M NPOTHO3MPOBATH €€
IMonyuenue Oesoro dpocdopa u KaK KMCJIOTHOTO OKCH/IA U pe3yabTaThl; pad0TaTh B COOTBETCTBUHU C
UCIIBITAHUE €r0 CBOHCTB cBoiicTBa POCHOPHOI KHCITOTEL NPEUIOKCHHBIM ~ aJITOPUTMOM,  CBEPSATH
Jla6opaTopHsbIii onbIT 33. CBOM JICHCTBHS C LENBIO
Kauectsennas peakuus Ha hocar-non | Anmocmpuposams CBOKCTBA KoMMyHHKATHBHBIE: CTPOUTH pEUEBbIE
OKCHJIa (bocv:(bopa (V) u BBICKA3bIBAHHS B YCTHOM (OpME, CTPOUTH
ochopHoii kncnoTsl s dexTuBHOEC B3aMMO/ICHICTBHE c
YpaBHECHUSAMU . OJIHOKJIACCHUKAMH, BBIPAXKaTh u
COOTBETCTBYIOIINX PCAKIINH apryMEHTHPOBATH CBOKO TOUKY 3PEHUS
Pacnosnasams bochaT-HoHbI JInuyHoCTHBIE: CDO?MI/IpOBaHI/Ie YMEHHA
YIPaBJIATh CBOCIH MO3HABATENILHOI
JeATeITbHOCTBIO, ¢dopmupoBanue
NPaBHJIBHOTO OOpaIleHHsl C BEIICCTBAMH B
XUMHYECKOH J1abopaTopuu U OBITY
11/26 | Obmas OO0mas xapakTeprucTHKa 3JIeMeHTOB [V Io3naBaTtesibHBIE: cO3aBaTh 0000mIeHus, | 03.12
XapaKTepUCTUKA A-rpynmbl: 0cCOOCHHOCTH CTPOCHUS Hasams odumyo YCTaHABJIMBATh AQHAJIOTHH, JICJIaTh BHIBOJIBI.

anemeHToB [VA-
rpynnsl. Yriaepos

aTOMOB, POCTHIX BELIECTB U
COETMHEHHH B 3aBUCHMOCTH OT
MIOJIOKEHUS DJIEMEHTOB B
[Iepnoanueckoii cucteme. Yriaepon.
AnnoTponHble MOAU(UKAIAN: anMa3,
rpadut. AMOpGHBIH yIiIepoI: caxa,
AKTUBUPOBAHHBIN YToJb. AACOpOLHS.
XuUMHYECKUE CBOMCTBA YIJIepo/ia.
Kokcoxumuieckoe mpon3BOICTBO U €ro
npoxaykius. KapOumsl.
JemoncrpamuuKommiekuus «O0pasist
MIPUPOTHBIX COSAMHEHUH YTIepoaa»
IToptper H.JI.3emuncKoro.

XapaKTEPUCTUKY aToMaM,
MIPOCTHIM BEIIECTBAM U
coeauHEHMA dy1eMeHTOB IV A-
TPYIIBI B 3aBUCUMOCTH OT UX
nonoxkeHud B [ICXD

Xapakmepuz08amuvbCTpOCHHE,
QJUIOTPOIINIO, (PU3NIYECKUE U
XHUMHYCCKHE CBOIMCTBA,
TIOJTy9ICHHUE W IPUMEHCHUE
amop¢Horo yriepoja

Cpasnuseams CTpOCHUE U
CBoOIiCTBa anMasa 1 rpadura

IIpoBoauts HaOII0/IeHHE,
CTPYKTYpUpPOBaTh HH(POPMAIIHIO
PeryasituBHble:  QopMynupoBaTh  LeNb

ypOKa W CTaBHTh 3a/iay¥, HEOOXOIUMBIC
IUTST ee JOCTIDKEHUS, TUIAaHHPOBATh CBOIO
JeSTeNNbHOCT W TIPOTHO3WPOBaTh  €e
pe3yNbTaThl; paboTaTh B COOTBETCTBHU C
MPEUIOKEHHBIM ~ aJTOPUTMOM,  CBEPSATh
CBOMU JICUCTBUA C LIENBIO

KoMMyHUKATHBHBIE: CTPOUTH pPECUCBBIC
BBICKA3bIBaHUsI B YCTHOH (opme, cTpouTh
a3 dexTuBHOE B3aMOJICHCTBHE c
OJTHOKJIACCHUKaMH, BBIPAKaTh u




[Nornomenre akTHBUPOBAaHHBIM YTIIEM
PACTBOPEHHBIX BEIIECTB MIIHM T'a30B.
VYceTpoiicTBO IpoTHBOrasa.

Onuce16amvOKUCIUTEIBHO-
BOCCTaHOBUTEJIbHbIE CBOMCTBA
yriepoja

12/27

Kucnoponusie
COEINHEHUS
yriepoia

Oxcun yrinepona(Il): ctpoenue
MOJIEKYJIbI, TOTyd€HNE U €T0 CBOMCTBA.
Oxkcun yraepona(IV): crpoenne
MOJIEKYJIBI, TOJTyYEHHE U €T0 CBOMCTBA.
YronbHas kuciota. Cou yroJqbHON
KHCIIOTBI: KapOOHATHI 1
runpokapOoHaTsl. TexHuueckas u
MUIIEBas COAa.

JladopaTopHslii onbIT 34. [TonydeHue
Y CBOWCTBA YrOJIbHON KUCIIOTHI. 35.
KauectBennas peakuus Ha KapOoHAT-
MOHBI

XapaxmepuzosambcocTas,
(u3nYecKre U XUMHYECKUE
CBOMCTBA, MOJIyYCHUE U
MIPUMEHEHUE OKCUIOB yTIepoa

Ycemanasnusams ipurauHHO-
CIICICTBEHHBIE CBSI3U MEXIY
BHJIOM XFMHYECKOW CBS3H U
TUIIOM KPUCTAJLTUYECKON
PEUIETKU B OKCUIAX yriaepoaa u
uX (pu3nuecKkuMu u
XUMHYECKUMHU CBOWCTBaMH, a
TaKk)ke IpUMEHEHNEM

Cobniooams nipaBuia Th npu
UCIIOJIb30BAaHUH TIEYHOTO
OTOIUICHHS.

Oka3zvieams NEPBYIO TIOMOILb
TP OTPABJICHUU YyTapHBIM
razom

XapaxmepuzosambcocTas,
(u3nUecKre U XUMHIECKUE
CBOMCTBA, MOJIyYCHUE U
MIPUMCHEHUE YTOJbHON KUCIOTHI

Pacnosnasams xapOboHAT-HOHBI

Buinonname pacuersl no
XUMHIYECKUM GopMyaM u
YpPaBHEHUSIM pEaKIUH,
MPOTEKAIOUIUX C yYaCTUEM
COEJIMHEHUH yriepo/ia

APTYMCHTHUPOBATL CBOIO TOYKY 3pCHUSA

JIuuHocTHble: DOpMUpPOBAHHE YMEHUSA
YIPABISITH cBoei MO3HABATEIbHON
JIeATEIBbHOCTHIO, (hopMupoBaHue

MPaBWJILHOTO OOpAIICHHs C BELICCTBAMH B
XUMHUECKOH J1Ta00paTopuu U OBITY

08.12




13/28 | YrneBonmoponsl. Opranunueckas XUMUSL. Ilo3naBaTesbHBIE: ucnons3osars | 10.12
Nuctpykrax no Th | YrieBoaoposl.. Xapaxmepusoeams . 3HAKOBOE MOJIEIMPOBAHUE, OCYIIECTBISATDH
MetaH, »dTaH ¥ TOpomaH  Kak OCOGEEHOCTH COCTaBA H CBOUCTB | cpaBHeHMe, KIacCHUMHKAIMIO, CO31aBaTh
npeaenbHbIe (Hachiennpe) | OPTAHMHICCKUX COCMUHCHIH 0000IIeHNsI, yCTAaHaBIUBATh AHAJIOTHH,
YIIICBOLOPOBL. ODTWICH W aUCTWICH, | Paznuuame NpeaeIbHbIC i JenaThb BBIBOJIBI, CTPYKTYpPHPOBATh
KaK HeIpeienbHble (HCHACBILICHHBIC) | Hempe/eabHbIe YIIEBOIOPOIbI uHGOPMAIUIO
YIIIEBOAOPOIBL. CTpyKTypHBIC PeryasituBHble:  QopMynupoBaTh  LeNb
(hopmybt BEIIECTB. I'openue Hasvieams u sanucvieamo ypoKa M CTaBUTh 3a/Jadd, HEOOXOAMMBIC
YIIIEBOIOPOIOB. Peaxuun | POpPMyITBI (MOHeKyMIzHHe u IVl €€ JOCTHIKEHMs, IUIaHHPOBATH CBOIO
JEeruApUPOBAHUSL NpeEIbHBIX CTPYKTYpHbIC) BaJKHCUIINX JeATEIbHOCT U IIPOTHO3UPOBATH €€
YTJIEBOJOPOJIOB. KauectBennpie | [IPCACTABUTEIICH YTTICBOAOPONOB | nesynpraThl; paboTaTh B COOTBETCTBHU C
peaxuuu Ha HeTlpeleJIbHbIe IPEIJIOKEHHBIM ~ aJlTOPUTMOM,  CBEPSTH
COEIIMHEHMUS. CBOHU JIEUCTBHUS C LIEJIBIO
JdemMoncTpauun KomMyHuKaTHBHBIE: CTPOUTH peEUEBbIC
Mogenu Mosekyl MeTaHa, 3TaHa, BBICKa3bIBaHUA B YCTHOH ¢opme, BecTu
JTUJIEHA, aleTuieHa. B3aumoneiicteue JUaJor M y4acTBOBaTb B IIUCKYCCUM JUIf
9THJIeHa ¢ OpOMHOW BOmOH W BBISBJICHHMS pa3HBIX TOYEK 3pPEHUS Ha
pacTBOpoM NepMaHraHaTa Kajust paccMaTpuBacMyIo nHpOpMaLHIO,
BBIP@)XKaTh ¥ apI'yMEHTUPOBATH CBOIO TOUKY
14/29 | Kucnopoaconepska | CriupTbl. DTHIOBBIH CIIUPT, €r0 3peHus 15.12
M€ OpraHuYecKue | MOJyYeHue, IPUMEHEHUE U Xapaxmepus06amb CIMPTEL 1 JInuHoCTHBIE: ¢dopmupoBaHHe
COEIMHEHUS (uznonoruyeckoe necTBUeE. KapGOHOBBIE KHCIIOTH Kak J0OPOCOBECTHOTO OTHOLICHUS K YUCHHUIO U
TpéxaToOMHBIN CIUPT TIULIEPHH. KHCIOpOAICOACPKAIHC YMEHUS YIPaB/ISATh CBOEH MMO3HABATEIBHOM
KauectBennas peakuus Ha OPTAaHHHICCKHAC COCIMHCHUA JESITETbHOCTBIO
MHOT0aTOMHBIE CIUPTHI. YKCyCHast Knaccupuyuposams CupTHI 1O
KHCJIOTA - IPEJCTaBUTENb Kilacca 9HCIY THAPOKCHIIBHBIX TPYIII B
KapOOHOBBIX KHCIIOT. HIX MOJIEKYJIax
JlemoHcTpanuu
OG11He XUMHYECKHe CBOMCTBa Kucior | [1a3b16amb TIpe/icTaBuTeNeH
Ha TIPEMEpE YKCYCHOI KHCIOTHL. OJIHO ¥ MHOTOATOMHBIX CIIUPTOB
KauectBennas peakius Ha ¥ 3aIICBIBATE MX (hOPMYJIBI
MHOI'0aTOMHBIE CITUPTHI
15/30 | KpemHuii u ero Kpemnuii, crpoeHue ero aroma u [Mo3naBaTtenbHbIE: cO37aBaTh 0000mIeHus, | 17.12

Xapaxmepuzosamsv CTpOCHHE

COEIMHEHHUS ceoictBa. Kpemuuit B  mpupoze. YCTaHABJIMBATh AHAJIOTUH, JENIaTh BBIBOJBI.
aTOMOB U KPHCTAJJIOB,
Cununuasl Hu CUJIaH. Oxcupg IIpoBoauTh HaOIIOIEHHE,
W3UYECKHUE U XUMUYECKHE
kpemans(I1V). KpemraueBas kuciaora u b . CTPYKTYpPHUPOBaTh HH(POPMALIHIO
.. CBOMCTBA, IIOJIyYEHHE U
eé comn. ’ yi PeryasituBHble:  (HOpMYyJIUPOBaTL  IEJb




JdeMoHcTpanmu
Komneknus «OO0pa3iikl MPUPOTHBIX
COCJIUHCHHIA KPEMHHUSD»

Komneknuss — crekna,  KepaMUKH,
[EMEHTA U W3JICTHN 13 HUX
JladopaTopHbIii ONBIT 36.

[IpomyckaHue yriekucioro rasa yepes
pacTBOp CHIIMKaTa HATPHSA

MPUMCHCHHUC KPCMHUSA

Yemanasnueamo IIPUYNHHO-
CJICACTBCHHBIC CBA3U MCKIY
CTPOCHUCM aTOMa, BUIOM
XUMHYECKOU CBA3H, TUIIOM
KpHCTaHJIH‘-IeCKOfI PCHICTKH
KpEMHUSA U €0 (1)I/I3I/I‘-I6CKI/IMI/I n
XUMHYECKUMHU CBOMCTBAMHU

Buvinonname pacdeTtsl Mo
XUMHYECKUM (opMyJIiaM H
YpPaBHEHUSIM pEaKIUH,
MPOTEKAIOUIUX C y4aCTUEM
KPEMHHUSI U €TO COCAMHEHUM

Xapaxmepu3zosamu cOCTaB,
(pU3UYECKUE U XUMHUYECKUE
CBOMCTBA, MOJIyYCHUE U
NPYMEHEHUE COEUHEHUM
KpeMHUS

Cpasnusams THOKCUABI
yIaepoaa v KpeMHHS

Onucvieamy BaxXHEHINE TUITBL
MPUPOIHBIX COEANHEHUI
KPEMHHUS KaK OCHOBHOT'O
9JIEMEHTA JINTOC(Eph

16/31

CunukaTtHas
MIPOMBITTUICHHOCTH

IIpon3BoACcTBO cCTEKJIa W IIEMEHTA.
TIponyxuus CUJIUKATHOMN
MIPOMBIIIIEHHOCTH: OTTHYECKOE

BOJIOKHO, Kepamuka, Qapdop, ¢asHc.
OnTHyecKkoe BOJIOKHO.

JemMoHcTpauuu

Konnekuus mnpoayKUMU CUIMKATHOM
MPOMBIIIICHHOCTH.

BuneodparmMeHTsI u CIan bl

«IIpon3BOJCTBO CTEKJIA M IEMEHTA) .

Xapaxmepuzosamb CUINKaTHYIO
MIPOMBINIIEHHOCTH U €€
OCHOBHYIO MPOAYKIIHIO

Yemanasnusams ananorun
MEXIY pa3TUIHBIMH OTPACIIIMU
CUJIMKATHOMN MPOMBIIIICHHOCTH

ypoOKa W CTaBHTh 3a/lay¥, HEOOXOIUMBIC
IUIST ee JOCTIDKEHUS, IUIAaHHPOBAaTh CBOIO
JIeATeIbHOCTh U IPOTHO3UPOBATH €€
pe3yNbTaThl; paboTaTh B COOTBETCTBHU C
MPEUIOKEHHBIM ~ aJITOPUTMOM,  CBEPSATH
CBOU JCHUCTBUS C LIEIIBIO
KoMMyHUKATHBHBIE: CTPOUTH pPEUYCBBIC
BBICKA3bIBaHUsI B YCTHOH (opme, CTpouTh
s dexTuBHOE B3aMOJICHCTBHE c
OJIHOKJIACCHUKAMH, BBIPAXKaTh u
apTyMEHTUPOBATH CBOIO TOUKY 3PEHHUSI
JIuuHocTHble: DOpMUpPOBAHHE YMEHUSA
YIIPaBIAThH cBOe MO3HaBaTeJIbHOU
JIeSATEIbHOCTHIO, (dhopMupoBaHue
MIPAaBHJILHOTO OOpAIIeHHs C BEUIECTBAMH B
XUMUYECKOH JTabopaTopuu U OBITY

22.12




17/32 | Ilomyuenne Hewmeramnbt B MIPUPOJIE.

HEMETAJUIOB OpakiMoHHAasT TIEPEroHKa  JKUJKOTO Onuceieams HaXOXKICHHE
BO3JyXa KakK CIOCO0  TONy4YeHHS HEMCTAJLITOB B IIPHPOIC
KHCI0pona, asora, aprona. Ilomyuenue | Xapaxmepuzosame
Qocdopa, kpemHHs, XJIOpa, HOIA. | paKLHOHHYIO IIEPETOHKY
DIEKTPOIU3 PaCTBOPOB. JKHJIKOTO BO3LYXa KaK
HNemoncTpannu COBOKYITHOCTH (PH3UYECKUX
Komnexuns «lIpupogHbie COCIUHEHUS | mporieccoB
HEMETAJUIOB) .
BugeoparMeHTsl i cnaiinpr | Ap2ymenmuposams oTHeCeHHE
«DpakMOHHAs Teperonka skuakoro | MPOUECCOB TOTYHCHHUA
BO3/yXa» AKTUBHBIX HEMETAJJIOB K
BuneodparmeHTsr u craiipr | OKUCIUTEILHO-
«IlomyueHne BOOpOaA, KUCIOpoaa W | BOCCTAHOBHTENBHBIM IPOLECCAM
raJIoTeHOB JNEKTPOTUTHYECKUM
CHOCO0OMY.

17/33 | IlonyueHue [Tosmyuenue cepHON KHCIOTBI:

BayKHEHUIITHX CBIpbE, XHMMHU3M, TEXHOJOTHYECKas Xapaxmepusosams XUMU3M,

XUMHYECKHUX cXeMa, METO  KHIsero  cios, | CoPPe » lHapatypy i HayHqHBIC

COCTUHEHUI MPHUHIUIIBI TETIOO0OMEHA, TIPOTHBOTOKA TIpHHIMIIBL TPOH3BOACTEA

HEMETAJUIOB u mppkyssinan. Oneym. TTpomssozcrpo | CCPHOM KHCIOTRL

aMMHaKa: CBIPBE,
TEXHOJIOTHYECKAas CXeMa.
JdeMoHcTpanmu
Mopenu anmapaToB Ui HPOW3BOJICTBA
CEpHOM KUCIIOTHI.

Mogenp KUISILIETO CIIOSL.

Mopnens KOJIOHHBI CHHTE3a aMMHAKa.

XHAMM3M,

BuneodparmMeHTsI u CIan b1
«IIpou3BOACTBO  CEpPHOM  KUCIOTHI».
BuneodparmeHTs! u Clan bl

«ITpou3BOJICTBO aMMHUaKay.
Komnexuusa «Cpipp€ a1 mOMy4YeHUS
CEpPHOM KUCIIOTBD.

CpasHusams IPON3BOICTBO
CEpHOM KUCIIOTHI U aMMHUaKa

IMo3naBaTebHbIE: HCITONB30BaTh
3HAKOBOE MOJICIIUPOBAHUE, OCYIIECTBIATH
CpaBHECHHE, KIacCU(UKAIUIO, CO3/IaBaTh
0000mIeHNS, yCTaHABIMBATh  AHAJIOTHU,
JenaTh BBIBOJIBI, CTPYKTYPHPOBATh
UHPOPMALIUIO

PeryasituBHbIe:  (HOpPMYyITUPOBATH  IEJh
ypOKa M CTaBHTh 3aJadd, HEOOXOIUMbIC
JUISE €e JOCTHXKCHUS, IUIAaHUPOBATh CBOIO
JIEATEILHOCTh W TIPOTHO3UPOBaTh  €¢
pe3yabTaThl; pad0TaTh B COOTBETCTBUHU C

NPE/JIOKEHHBIM ~ allTOPUTMOM,  CBEPSITh
CBOM JICHCTBUS C IENBIO
KoMMyHUKATHBHBIE: CTPOUTH pEUCBbIC

BBICKa3bIBaHUsI B YCTHOW (opme, BecTn
JMAJIOT W Y4acTBOBaTh B JWCKYCCHUU IS
BBISBJIICHUS Pa3HBIX TOYEK 3pCHHS Ha
paccMaTpuBaeMyro UHpOpMAITHIO,
BEIpaXaTh U apTyMEHTUPOBATh CBOIO TOYKY
3peHus

JInyHOCTHBIE: (hopmMupoBanue
JIOOPOCOBECTHOTO OTHOINECHHUS K YUCHHIO H
YMCHHS YIPABIATh CBOCH MO3HABATEIHHOU
JIESITEIIbHOCTHIO

24.12

29.12




18/34 | O6o0menue u | Ypok-ynpaxkHeHue c wucroib3oBanueM | IIpoBoauts oneHky cooctBeHHbIX | [lo3HaBaTeIbHBIE: ucrnons3oBath | 12.01
CHCTeMaTH3aIHs CaMOCTOSITEITbHON paboTHI 1O | JOCTHKEHHUH B YCBOCHUH TEMBI 3HAKOBOE MOJEIUPOBAHHUE, OCYIIECTBIATH
3HaHUM 1O TeMe | BHINOJHEHUIO MPOBEPOYHBIX TecToB, | KoppekTupoBaTh cBOM 3HaHMs B | CpaBHEHHE, KJIACCH()UKALMIO, CO37aBaThb
«Hemertannel u uX | 3aJaHUN M yIpaKHEHUN COOTBETCTBMHM C IUJIAHUPYEMBIM | O0OOIIEHHs, yCTAaHaBIUBATh aHAJIOTHH,
COCTMHEHUS pe3ysbTaToM JieTaTh BBIBO/IBI, CTPYKTYpHpPOBAaTh
MNuctpykrax no Th ITonyuars XUMHYCCKYIO | HH(POPMAIIHIO

uHpopMaLuio M3  pasnuuHbIX | PeryasTuBHble:  QopMynMpoBaTh  LeNb
HUCTOYHUKOB ypoKa M CTaBUTh 3aJadd, HEOOXOAMMBIC
[MpencraBnsate MHGOPMAIMIO 10 | AT €€ JOCTIDKCHHUS, IUIAHUPOBATH CBOIO
teme «Hemeramnely B BHOE | ACSATENBHOCTE W NPOTHO3UPOBATH €€
TabJIHIL, cXeM, OTOPHBIX | PE3yNbTaThl; pabOTaTb B COOTBETCTBHU C
KOHCIIGKTOB, B TOM 4YHCJ€ U C | IPEUIOKCHHBIM  alrOPUTMOM,  CBEpSThH
npumeHennem MKT CBOHU JICUCTBUA C LIETBIO
KomMyHuKaTHBHBIE: CTPOUTH peEUEBbIC
BBICKa3bIBAaHMUS B YCTHOH (opme, BecTH
JMaNor ¥ y4YacTBOBaTb B IHMCKYCCHH IS
BBISBJICHHMS pa3HBIX TOYEK 3pPEHUS Ha
paccMaTpuBacMyIo nHpOpMaLHIO,
BBIPAXXATh M apTyMEHTHPOBATH CBOIO TOUKY
3peHHUs
JImuHocTHBIE: popMUpOBaHUEe
J0OPOCOBECTHOTO OTHOLICHUS K YUCHHUIO U
YMEHHUS YIIPaBIATh CBOEU MO3HABATEIbHOU
JESITETbHOCTBIO
19/35 | KonrpomasHas pabota Ne 2 o Teme «HemeTamnsl 1 MX COSTUHEHHS» 14.01
MetaJuibl M ux coenunenus: (14 4)

1/36 Oo6mmas [Tonoxenue METaJJIOB B IMo3naBaTeabHbIE: rcnonb3oBath | 19.01
XapaKTepUCTUKA Ieproandeckoii cucTeMe XUMHUYECKHX ObvAcHAmb, IO TAKOE METAITH 3HAKOBOE, AHAJIOroBoe W  (huU3MUecKoe
METaJIIOB snementoB  n.  W.  Menpeneesa, | Xapakmepuzosams xuMudeckie | MOAEIMPOBAHHUE; OCYIIECTBIIATH

CTPOCHHE HMX aTOMOB M KPHUCTAJUIOB. | 3jeMeHTBI-METaILIbI IO HX KayecTBEHHOE u KOJIMYECTBEHHOE
Merannaeckast CBSI3b 1 | nonoskerunto B [ICXD OIMCaHKe KOMITOHCHTOB o0beKTa,
MeTaJUTHIecKast KPUCTaTTHYECKast 5 OCYIIECTBIIATh CPaBHEHHE, YCTAHABIMBAThH
pemérka.  ®usmueckue  cBoiicta | [[poenosuposamp CBOHCTBA AQHAJIOTUM,  KJIACCU(UIUPOBATh,  JENIATh




METAaJJIOB: BIEKTPO- H
TETIOTIPOBOHOCTb, OTpakarommas
CIIOCOOHOCTDH, MIACTHYHOCTL. CILIaBbI
4y&pHBIC U I[BETHBHIC.

METAJIJIOB I10 MOJIOKEHUIO B
13(0),¢C)

Yemanasnuseams npuunHHO-
CIICICTBEHHBIC CBSI3U MEXKIY
CTPOCHHEM aTOMa, BUIOM
XHUMHAYECKOH CBSI3H U THUIIOM
KPUCTAJUTMYECKON PEIIETKH Y
METaJUIOB — IIPOCTBIX BEIICCTB U
WX COCTMHCHUMN

2/37

XUMHUYECKUE
CBOIiCTBa METAIOB

Mertamnbt Kak BOCCTaHOBUTEIH.
ONEKTPOXUMHUYECKUH psifl HANIPSHKEHUH.
B3anmopeiictBue METaJIOB c
HEMeTaJUlaMH, OKCHUJAMHU, KHUCIOTaMH,
COJIIMU. AJIIOMUHOTEPMUSL.
JemMoHcTpanuu
BzaumopeiictBue Hatpud,
KaJIBIIHS C BOJOM.

l'openne HaTpus, MarHus M xeje3a B

JIUTUA H

KHCIIOpOJIE.
Bcenbimka TepMUTHON cMecH.
B3aumopeiictBue cmecH MOPOIIKOB
CepHI 1 )Kelle3a, IMHKA | CEePBI.
BzaumoneiictBue AJIFOMUHUS C

KHCJIOTaMH, IeJI0YaMU 1 BOJIOM.
B3aumopeiicTBue xeieza U MeIH C
XJIOPOM.

BsaumopeiictBue Meau c
KOHIICHTPUPOBAHHON CEPHOM KHUCIOTOM
1 a30THOU KHUCTIOTOU (pa30aBieHHON U
KOHIIEHTPUPOBAaHHOM).
Jla6opaTopHbIii ONBIT 37.
BzaumoaeiicTBue xene3a ¢ pacTBOpPOM
cynbdata menu (1)

ObvscHAmMYb, UTO TAKOE P
AKTUBHOCTH METAJIJIOB

Ilpumenamo ero nng
XapaKTEPUCTUKU XUMUYCCKUX
CBOMCTB MPOCTHIX BEIIECTB —
METAaJIOB

Obobwams cucremy
XHMUYECKUX CBOMCTBMETAIIIOB
KaK BOCCTAHOBUTEJbHbIC
CBOMCTBa

Cocmasnsims MONEKYISIPHBIC
YPaBHEHUS PEAKIIHIA,
XapaKTePU3YIOIUX XUMHUECKUE
CBOMCTBa METAJIJIOB B CBETE
YUICHHS 00 OKHUCIIUTEIHHO-
BOCCTaHOBUTEILHBIX MPOIIECCaX,
a peakiyy C y9acTHEM
AJIEKTPOIIUTOB MPEJICTABIATH
TaKk)Ke U B IOHHOM BHJIC

Habniooams u onucvieams
peaKIMy MEX/Iy BEIECTBAMU

BBIBOABI, TONy4aThb HWHPOPMALUIO U3
Pas3In4HbIX HCTOYHUKOB u
CTPYKTYpPHpPOBATh €€

PeryasituBHble:  QopMynupoBaTh  LeNb

ypoKa W CTaBUTh 3a/laud, HEOOXOJHMMBbIC
JUIST ee JOCTIDKEHUS, IUIAaHHPOBATh CBOIO
JeATeIbHOCTh U IPOTHO3UPOBATH €€
pe3yNbTaThl; padoTaTh B COOTBETCTBHU C
MPEUIOKEHHBIM ~ aJITOPUTMOM,  CBEPSTH
CBOU JCUCTBUS C LIETBIO
KoMMyHUKATHBHBIE: CTPOUTH pPEUYCBBIC
BBICKa3bIBaHWsI B YCTHOH (hopme, CTpOUTH
a3 dexTuBHOE B3aMMOJICHCTBHE c
OJIHOKJIACCHUKAMH, BBIPAXKaTh "
apryMEeHTHPOBATh CBOIO TOYKY 3PEHUS
JIuuHocTHble: DOpMUpPOBAHHE YMEHUSA
YIPaBIATh cBOCH IT03HABATEIILHOM
JIESATEIbHOCTEI0, (DOPMHUPOBaHUE HAYYHOTO
MHUPOBO33PEHHS




3- Obmas O6mas XapaKTepUCTUKA
4/38- | xapakTepuCTHKa anemeHToB IA-rpymmer  OKCuasl | ObvbACHAMY ITHMOIIOTHIO
39 37eMeHTOB [A- TUIPOKCHUJIBI IEIOYHBIX METaJLIOB, MX HA3BAHIA TPYHIIBL (IICITOTHBIC
TPYIIIBI MOJTly4YeHUe, CBONCTBa, IPUMEHEHUE. MeTaJlIbD
Baxneiimue conu WETIOYHBIX | /Tagamsb oburyto
MCTAJIJIOB, WX 3HAYCHHC B XHBOU H XapaKTePUCTUKY IIEJIOYHBIX
HOXHMBOH ~ IPUPOAE U B KH3HH | MeTa/UIOB 110 HX HONOKEHHUIO B
YeIIoBeKa. [CXD
Jemoncrpanus Oxpacka miaMeHn
COEIUHEHMSIMU IIEJIOYHEBIX METAJLIOB Xapaxmepusosame cTpoenue,
(pU3UYECKUE U XUMHUYECKUE
CBOIICTBA IIEIOYHBIX METAJUIOB
B CBETE 00I1Ier0, 0COOEHHOI'0 U
SJIMHUYHOTO
Ilpeockasvisams huzndeckue u
XMMHYECKHE CBOWCTBA OKCHU/IOB
Y THJIPOKCHUIOB MIEIIOYHBIX
METaJIJIOB HAa OCHOBE MX COCTaBa
Y CTPOCHHUS U HOOMBEPIHCOANb
MPOTHO3EI YPABHCHUSIMU
COOTBETCTBYIOIINX PEaKIIUA
IIpo6ooums pacdeTs 1Mo
XUMHYECKUM (opMyJIaM H
YpaBHEHUSM pEaKIn,
MPOTEKAONINX C YIaCTHEM
IISJIOYHBIX METAJUIOB U UX
COCAMHEHUM
5/40 OO6mmas OO6mrast XapaKTePUCTHUKA
XapaKTepUCTUKA anemeHToB IIA-rpynmer  OKcHUIsl | O6bACHAMb ITHMOIIOTHIO
anemeHToB [IA- TUIPOKCH]IBI LLIEIOYHO3eMENbHBIX | 12 BatH A TPYIIIbL
TPYIIIBI METAJIJIOB, WX IIOJy4YCHUE, CBOWCTBA, (MEIOTHOICMCTEHEIC MCTAILIED
MIPUMEHEHHUE. Baxueriue CONH | JTagamp 0OIIyIO
IICIOYHO3EMEIFHBIX ~ METAJUIOB,  UX

3HAQUYEHUE B )KUBOU U HEXKUBOU IPUPOJIC
W B JKM3HHM 4YenoBeka. KapOoHaTel u
TUAPOKAPOOHATHI KaJIbITHSL.

XapaKTEepUCTUKY 3JIEMEHTOB
ITA-rpynmnsl o uX MOJIO0KEHUIO
B IICXD

Ilo3HaBaTeabHEIE: HCIOJIb30BAaTh
3HAKOBOE MOJIEINPOBAHUE, OCYIIECTBIIATD
CpaBHEHME, KIACCH(DUKAIMIO, CO3/aBaTh
0000IIeHNsI, YCTaHABJIMBAThL  AHAJOTHH,
ZenaTh BBIBOJIBI, CTPYKTYypPHPOBAThH
uHGOPMAIUIO

PeryasituBHble:  (GOpMyaHpOBATL  IENb
ypoka ¥ CTaBUTh 3a/Jaud, HEOOXOIAMMBIC
JUIA €€ IOCTIDKEHHs, ILIAHUPOBATH CBOIO
JeSITeTbHOCTE W TPOTHO3UPOBATh €€
pe3yabTaThl; paboTaTh B COOTBETCTBHH C

MPEIOKCHABIM ~ QITOPUTMOM,  CBEPSTh
CBOM JIEHCTBUS C IEIIHIO
KoMMyHHKATHBHbBIE: CTPOUTH pPEUEBHIC

BBICKa3bIBaHWsI B YCTHOW (opme, BecTn
IUAJIOT W YYacTBOBaTh B OWCKYCCHHU IS
BEISBJIICHUS pa3HBIX TOYEK 3pCHHS Ha

paccMaTpuBacMyo nHpOpMaLHIO,
BBIpaXaTh M apTyMEHTHUPOBATh CBOIO TOUKY
3peHus

JInuyHoCTHBIE: ¢dopmupoBaHHe

JIOOPOCOBECTHOTO OTHOIICHHUSI K YUCHHIO H
YMEHHUS YIIPaBIATh CBOEU MO3HABATEIbHOU
JIeATEIbHOCTBIO

26.01

28.01

02.02




JdemoncrpammnOxpacka MJIaMeHU
COeIMHEHHUSIMH HIEJI0YHO3EMEIIbHBIX
MeTajuoB. ["aleHue u3BecTy BOJIOU
Jla6opaTopHsbIii onbIT 38. [lonyuenue
W3BECTKOBOM BOJIBI M OITBITHI C HEH

Xapaxmepuzoseamsv CTpOCHHE,
($U3HYECKUE U XUMHUYECKUE
CBOMCTBA LIEIOYHO3EMEIBHBIX
METAJIJI0B B CBETE OOIIETO,
0COOEHHOI'0 ¥ €JUHUYHOTO

Ilpeockasvisams huzndeckue u
XUMHYECKHE CBOWCTBA OKCHIIOB
Y THAPOKCUIOB 37IeMeHTOB [1A-
TPYIIIBI HA OCHOBE MX COCTaBa U
CTPOCHUS U HOOMBEPIHCOAMb
MPOTHO3bI YPAaBHEHHSIMHU
COOTBETCTBYIOIUX PEAKIIUI

IIposodumps pacyeTsl 1Mo
XUMUYIECKUM (hopMysIaM U
YpaBHEHUSIM PEaAKIUH,
MPOTEKAIOUIUX C y4aCTUEM
IEJIOYHO3EMEIIbHBIX METAJIJIOB
" UX COCOUHCHUI

6/41 XKectkocTh BOJBI U JKEcTtkocTh BOABI: BpEMEHHAs U 04.02
CHOCOOBI ee noctosiHHass. CrocoObl  ycTpaHeHHs Obuvacusmb, IOHATHE
YCTpaHCHUS BpeMeHHOH  k€cTkoctH.  CrocoObI (GKECTROCTE BOABD
YCTPAHEHHSI MOCTOSHHON KECTKOCTHU. | Paznyuams BPEMEHHYIO H
Nonutsr. IIOCTOSTHHYIO KECTKOCTh BOJbI
Jdemoncrpauuu IlonydeHue KecTKOM
BOIBI B3aMMOJEHCTBHEM yIvIeKucioro | [/pednazame crocoObt
rasa u U3BECTKOBOW BOJbI. YcTpaHeHue | YCTPAHCHUS KCCTKOCTH BOJBI
BPEMEHHOI JKECTKOCTH BOIEL | 1710600ums, nabuodams u
KUIITYCHUEM | ﬂ06aBn€HHeM COMBL. | (o cvrgamp XUMUUCCKHII
YcTpaHeHue TIOCTOSHHOM KECTKOCTH SKCTIEPUMEHT C COBIIOEHHEM
BOJBI J00ABIICHUEM COJIBL. I/IOHE/ITLI M| oasun TB
TIPUHLIATT 170 JIeHCTBUS
(Buneodparmenr)
7/42 AJTTOMUHMI T €T0 CoenuHeHUsT  aTIOMHHHS B ITo3naBaTeabHbIE: rcrons30BaTh | 09.02

COEIUHEHUS

npupojae.  XUMHYECKHE  CBOMCTBa

Xapaxmepuzosame antOMUHUN
o ero noJyoxkeHuro B [ICXD

3HaKOBOC MOJACINPOBAHUE, OCYHICCTBIIATH




amoMuHus. OCOOGHHOCTH OKCHIA H
THJIPOKCHUIA IIOMUHHUSA Kak
aMQOTepHBIX COEIMHEHU.

Baxwneiimme conu amoMuHus (XJIOpH,
cyabdar).

JeMoHcTpanuu

Komnekunsa mnpupogHbIX CcoeavHEHUN
ATFOMUHUSL.

Buneodparmentsl u chaitnbl «OKcu
AIIOMUHUS U €70 MOJU(DUKALIII.
[Nony4yenne am¢oTepHOTO TMAPOKCHAA
ATIOMUHAS W HWCCIIEZOBAaHUE  €ro
CBOMCTB.

Onucwvieams CTPOEHHE,
(hM3UIecKue 1 XUMUYIECKIE
CBOMCTBa aJIFOMUHUSA,
MOATBEPIKIAS UX
COOTBETCTBYIOIIUMH
YPaBHECHUSMU peaKIuii

ObvsacHAmb IBOMCTBEHHBIN
XapaKTep XUMUICCKHUX CBOUCTB
OKCHJIA ¥ TUJIPOKCHUIA
ATFOMUHHUSA

Koukpemuzuposame
BIEKTPOIUTUUECKOE MOITYyICHUE
METaJUIOB Ha MIpUMEpe
MIPOM3BOCTBA ATFOMUHHS

Yemanaenusams 3aBCUMOCTD
obmacreit IpUMEHEHMS
QIIOMUHHMS U €T0 CIIABOB OT
CBOJCTB 3THX BEIICCTB

IIpo6ooums pacueTsl 1o
XUMIYeCKUM GopMyIIaM u
YpaBHEHUSM pEaKInu,
MIPOTEKAIOLINX C Y9aCTHEM
QTIOMIHHSA U €T0 COeTNHEHHH

9/43-
44

Keneso u ero
COEIUHEHUSA

OCOOEHHOCTH CTPOCHHS aTroMa
xKelesa. Kenezo B MIpHUPOJE.
Baxneimme pynbl xene3a. OKCHIOBI H
ruapokcunbl xene3a(ll) m xenesa(lll).
Comun  xemesza(ll) w  xemesa(lll).
OO0HapyXeHHEe HOHOB KaTHOHOB JKeje3a
B pacTBope. 3Hau€HHE COeIWHEHUi
xKelesa.

JlabopaTopHbIe OIBITHI 39.
ITonyuenue ruapokcumon xenesa (I1) u
(III)

Xapaxmepuzosams TONIOKEHNE
xkenesa B [ICXD u ocobeHHOCTH
CTPOEHHS €T0 aToMa

Onucwvieams CTPOEHHE,
¢$u3nUecKue U XUMHYECKHE
CBOICTBA kKeJe3a, MOATBEepKaas
UX COOTBETCTBYIOIINMHU
YPaBHEHUSIMH pPeakLuit

Obvsacuams HATAINE TBYX

KJaccu(pUKalrio, Co34aBaTh
yCTaHaBJIUBaTh  AHAJIOTUH,
CTPYKTYpHPOBATh

CpaBHEHHE,
00001enns,
JenaThb BBIBO/IbI,
“HPOPMALIUIO

PeryasiTuBHble:  GOpMYIHpOBaTh  IIETb
ypOKa ¥ CTaBUTh 3a/laud, HEOOXOANMBIC
JUIL ee JOCTHXKECHHUS, IJIaHUPOBAaTh CBOIO
JeSTeIbHOCTh W NPOTHO3UPOBaTh €€
pe3ynbTaThl; paboTaTh B COOTBETCTBUH C

MPEUTOKEHHBIM ~ aJITOPUTMOM,  CBEPSITh
CBOU JICHCTBHS C LENBIO
KoMMyHUKATHBHBIE: CTPOUTH pEUCBbIC

BBICKa3bIBaHWsI B YCTHOW (opme, BecTu
JUAJIOT W Y4acTBOBaTh B JWCKYCCHHU IS
BBISIBIIGHWS pa3HBIX TOYEK 3peHHs Ha

paccMaTpUBacMYyFO UHpOpMAITHIO,
BBIpAXaTh U apIYMEHTHPOBATH CBOIO TOUKY
3peHHUs

JInuHoCTHBIE: (dbopmupoBaHHe

,Z[O6p0COBeCTHOI‘0 OTHOIICHUA K YYCHUIO U
YMCHHSA YHPABJIATH CBOCH IIO3HABATCILHOM
JCATCIBHOCTBIO

11.02

16.02




40. KauecTBeHHEBIE
KaTHOHBI JKeJie3a

peaxumn

Ha

TEHETUYECKUX PSIOB
o 2+ 3+
coennHeHnH xene3a Fe” u Fe

Yemanasnueams 3aBUCUMOCTD
obnacTeli mpUMEHEHUS Kee3a U
€ro CIIJIABOB OT CBOMCTB 3THX
BCIICCTB

Ilposodumv, nabarwoams u
ONUCHIBAMb XUMUYECKUN
9KCIEPUMEHT C COOJTIOICHUEM
npasui Th

IIpo6ooums pacdeTs 10
XUMHUYECKUM (hopMyJIaM H
YpaBHEHUSM pEaKIn,
MPOTEKAONINX C YIaCTHEM
JKeJIe3a U €ro COeTMHEHUN

10/45 | Koppo3ust MeTasioB Koppo3us  xumuueckas u

1 CIIOCOOBI 3aIMATHI | DJIEKTPOXUMUYECKAs. 3alliTa METaJIJIOB Obvscnamb noRATHE

oT Hee. MHCTpYKTax | OT KOPPO3HH. «KOppOSHI»

o Th JdeMoHCcTpanmu Komnexiuust | Paznyuamexumuueckyio n
«XI/IMI/ILIGCKI/IC HNCTOYHUKHU TOKa» AIIEKTPOXUMHUYECKYIO KOPPO3HIO
pe3yNbTaThI IUIMTEIHLHOIO
OKCIIEPHMEHTA T10 M3YUEHHIO Kopposun | Hiocmpuposams npuMepamu
CTAJIbHBIX M3IEIUN B 3aBUCUMOCTH oT | HOHATHA «KOPPO3HL»,

YCIOBHT IIPOLIECCOB «XUMHYECKAst KOPPO3UD ,
«OIEKTPOXUMHUYIECKAS
KOPPO3U»
Xapaxmepuzoeamuv criocoObI
3aIUTH METAJJIOB OT KOPPO3HUHU
11-12/ | Mertajuisl B MeTtaiisl B IpUpoe: B CBOOOIHOM
46-47 npupoze. [loustue BUJE U B BUJe coequHeHuil. [Tonstue o Knaccugpuyuposams popuer

0 METaJUTypTrun

Metaitypruu. Y€pHas u uBeTHas
Metamtyprus. [lupomeramnyprus,
TUAPOMETAILTYPTHs,
3JIEKTPOMETAILTYprus. JJoMeHHbIN

nporiecc. [lepepaboTka yyryHa B CTalb.

MPUPOAHBIX COEAUHEHUN
METaJJIOB

Xapaxmepuzosams obuiue
CIIOCOOBI TTOTYYEHUS METAIIOB

Ilo3HaBaTeabHEIE: HCIOJIb30BAaTh
3HAaKOBOE MOJIEINPOBAHUE, OCYIIECTBIIATD
CpaBHEHME, KIACCH()UKAIMIO, CO3/1aBaTh
0000IIeHYsI, YCTaHABJIMBAThL  AHAJOTHH,
IEeNIaTh BBIBOJIBI, CTPYKTYpPHPOBATH
UHGOPMAIUIO

PeryasituBHble:  (GOpMyaHpOBATL  IENb
ypoKa W CTaBUTh 3aJaud, HEOOXOIAMMBIC
IUIL €€ IOCTIDKEHHs, IIAHUPOBATH CBOIO
HIEeSITENbHOCTE W TPOTHO3HPOBATh €€
pe3yabTaThl; paboTaTh B COOTBETCTBHH C

MPEVIOKCHABIM ~ QITOPUTMOM,  CBEPSTH
CBOM JIEHICTBHS C IEIIHIO
KoMMyHHKATHBHBIE: CTPOUTH pPEUEBHIC

BBICKa3bIBaHHSA B YCTHOM Qopme, BeCTU
IUAJIOT W YYacTBOBaTh B OWCKYCCHHU IS
BBIABJICHHUS pa3HBIX TOYEK 3pEHUS Ha
paccMaTpuBacMyo nHpOpMaLHIO,
BBIpAXaTh M apTyMEHTHUPOBATh CBOIO TOUKY
3peHust

18.02

25.02

02.03




3J'I€KTpOJ'IPI3 pacijiaBoB.

Konxpemuzuposams ciocoObl
MOJTYYEHUS] METAILIOB
MpUMepaMy U ypaBHEHUSIMH
peaknuil ¢ COCTaBICHHEM
2JICKTPOHHOTO OayaHca

JIn4HOCTHBIE: (dhopMupoBaHue
JIOOPOCOBECTHOTO OTHOIICHHUS K YUCHHIO H
YMEHUS YIPaBIsATh CBOCU MO3HABATEIbHOU
JIeSATEIbHOCTBIO

13/48 O0600mmenue Ypok-ympakHeHHEe ¢ HCHOJb30BaHHEM | [IpoBoauTh olleHKY coOcTBeHHBIX | Ilo3HaBaTebLHbBIE: ncrons30BaTh | 04.03
3HaHUH 1O TeMe | CaMOCTOATENLHON paboThI MO | JOCTHKEHUH B yCBOCHUH TEMBI 3HaKOBOE MOJIETIMPOBAHUE, OCYIIECTBISTDH
«MeTtanmbny BBIIMOJIHEHUIO  TIPOBEPOYHBIX  TecTOB, | KOppekTHpoBaTh CBOM 3HAHWS B | CpaBHEHHWE, KIACCU(HKALUIO, CO3/1aBaTh

3aJlaHui U ypakHEHUH COOTBETCTBHHM C IUIAHUPYEMBIM | 0000IIEHNs, YCTaHABIWBAaTh  aHAJOTHH,

pe3yabpTaTOM JIeNnaTh BEIBO/IBI, CTPYKTYPHPOBATh

[MomyuaTs XMMHUYECKYIO | HHPOPMALIUIO

WHpOpPMAIIMIO W3  Pa3NUuHBIX | PeryasiTuBHbIe: (QOpMynHpOBaTh  IENb

HUCTOYHUKOB ypoKa M CTaBUTh 3a/add, HEOOXOAMMBIE

[IpencraBisite uHGOpPMALMIO IO | 4SSl €€ AOCTHKCHUS, IUIAHUPOBATH CBOIO

Teme «MeTamutey B BUe TaONUI, | NEATENBHOCTh W  IPOTHO3MPOBATH €€

CXeM, OIOPHBIX KOHCIIEKTOB, B | Pe3yJbTaThl; padOTaTh B COOTBETCTBHU C

TOM 4YHCIIE W C TPUMEHEHUEM | MPEJIOKEHHBIM  alTOPUTMOM,  CBEPSTH

UKT CBOU JCHUCTBUS C LIETBIO
KoMMyHUKATHMBHbIE: CTPOUTH pEUEBBIC
BBICKa3bIBaHHSA B YCTHOH Qopme, BecTd
JIMAJIOT W Y4acTBOBaTh B JWCKYCCHUHU IS
BBISIBIIGHWS pa3HBIX TOYEK 3pEHHsS Ha
paccMaTpuBacMyro nHpOpMaLHIO,
BEIpaXKaTh U apTyMEHTUPOBATh CBOIO TOYKY
3peHust
JInyHOCTHBIE: (dhopmupoBanue
J0OpOCOBECTHOTO OTHOLICHHUS K YYCHHIO U
YMEHUS YIPaBIATh CBOEH MMO3HABATEIbHOM
JIESITEIIbHOCTHIO

14/49 | KonrponbHas padora Ne 3 mo teme «MeTayuibi» 09.03

JlabopaTopHbIii pakTHKYM (7 1)




1/50 [IpakTnueckas CBoiicTBa KHCIIOT, OCHOBaHUH, OKCUIIOB | Yumems oOpamarscs ¢ Ilo3HaBaTeJbHBIE: CAMOCTOSATENBHO 11.03
padota Ne 1 U COJIeH B CBETE TCOPUH JlabopaTOPHEIM 000PYIOBaHUEM U | TIPOBOAUTH HAOIOIEHNUS, NCTIONB30BATh
Pemenue 3EKTPOJINTUUECKOMN TUCCOLUAINN U HarpeBaTeIbHBIMU MPHOOPaMHU B | 3HAKOBO-CUMBOJIMUYECKHE CPEACTBA IS
9KCIEPUMEHTANILHBL | TPEICTaBICHUN 00 OKUCIUTEIBHO- COOTBETCTBHH C IpaBUIaAMH PAaCKpBITHS CYIIIHOCTH MIPOLIECCOB,
X 3aJ1a4 110 TeMe BOCCTaHOBUTEJBHBIX PEAKIUAX TEXHUKHU 0€30I1aCHOCTH yCTaHaBJIUBaTh aHAJIOTHH, POPMYIUPOBATH
«QNEKTPOIUTUIECK Habniooams u onucvieams BBIBOIbI
ast AMCCOLMALIH» CBOICTBA IEKTPOIUTOB PeryJsiTHBHBIC: [NTAHUPOBATH CBOIO
Wucrpykrax no Th Dopmynuposams BEIBOIBI TIO JIeATEIBbHOCTD U IIPOTHO3UPOBATH €€
pe3yibTaTaM [IpOBEIEHHOIO PE3yNbTaThl, BBIIOIHATH 3aJaHUs 10
9KCIIEpHMEHTA OIpeIEICHHOMY aIrOPUTMY, CPAaBHUBATh
2/51 [IpakTnueckas ComnsiHag KMCII0Ta KaK CHIIBHBIN Ppe3yabTaThl ¢ HTAIOHOM, IIPU 16.03
pabota Ne 2. 3JIEKTPOJUT. TUIHYHEIC peaKITHH Ymems obpamatscs ¢ HEOOXOIMMOCTH KOPPEKTHPOBATH OLITHOKH ,
W3yueHue CBONCTB | KUCIIOT, XapaKTepPHbIC I COJISTHOM 11a00paTOPHEIM 000Py/I0BaHHEM CaMOCTOATEIBHO OOPMIISITH OTYET
COJITHOM KHMCIIOTBI KHCJIOTBI: B3aUMOJEUCTBHUE C H HArpeBaTenbHEIMU npubopamy KoMMYHUKATHBHBIE: CTPOUTH PEUYEBBIE
Wucrpykrax no Th | meramiaMu, OCHOBHBIMH H B COOTBCTCTBUM C HpaBHIaMu BBICKA3bIBaHUS B YCTHON U MUCbMEHHOU
aM(poTepHBIMHA OKCHIAMH, Tb thopme; paboTats B TpyIITE 171
OCHOBaHHUSIMH U aM()OTEPHBIMU Habniodams CBONCTBA JOCTIDKEHHS LENTH; CTPOUTh 3P PeKTuBHOE
THJPOKCHAMH, COISIMA. KaueCcTBEHHAS | 51eKTpOITUTOB M IPOMCXOMSIINX | B3AMMOJICHCTBHE C yUUTENEM U
peaxiys Ha XJIOPHI-UOH C HUMH SIBJICHHI OJITHOKJIACCHUKaMHU
JInyHOCTHBIE: ¢dopmupoBaHHe
Habniodams u onuceieame [IO3HABATEIILHOTO HUHTEpPECa K U3YUYCHUIO
peaKyy € y4acTHEM XUMUH, (dhopMupoBaHue YMEHUs
SJICKTPOJIMTOB TPaMOTHOTO OOpaIeHus C BEIICCTBAMHU B
DOpMYIUPOSaMb BHIBOIHI TIO OBITY 1 XMMHUYECKOH J1a00paTopuu
pe3yibTaTaM [IPOBEIEHHOIO
9KCIEpUMEHTA
3/52 [IpakTnueckas CepHast KUCIIOTa KaK CUIIbHBIN Ilo3HaBaTeJbHBIE: CAMOCTOSATENBHO 18.03
pabota Ne 3. 3NEKTPOJINT. TUITMUHBIE PEaKIUH Ymems, obpamatscs o NPOBOAMTH HAOJIOJCHNUS, HCIIOIB30BATh

N3y4deHue cBOKCTB
CEepHOM KUCIIOThI
Wucrpykrax no Th

KHCJIOT, XapaKTepHBbIE /IS
pa30aBIeHHOM CEpHOM KUCIIOTHI:
B3aMOJICUCTBHE C METaJJIaMU,
OCHOBHBIMH U aM()OTEPHBIMU
OKCH/IaMH{, OCHOBAHUSAMHU U
aM(pOTEpHBIMHU TUIAPOKCUAAMHU, COTSIMHU.
KauecTBeHHast peakiius Ha CyabQat-
WOH

1a00paTOpHBIM 000PYAOBaHUEM
¥ HarpeBaTeIbHBIMHI IPHOOpaMH
B COOTBETCTBHH C MPaBUIAMHU
Tb

Habnwooams cBONCTBa
AJIEKTPOJIUTOB U TPOUCXOISATIINX
C HUMU SIBJICHUN

Habmooams u

3HaKOBO-CHMBOJIMYECKUE CPEICTBA AJIS
PaCKpPBITHS CYIITHOCTH MPOIECCOB,
yCTaHABIMBATh aHAJIOTHH, POPMYITUPOBATH
BBIBO/IBI

PeryJsiTUBHBIE: NTAHUPOBATH CBOIO
JIESTENIBHOCTD U IPOTHO3UPOBATH €€
Pe3ybTATHI, BHIIOIHATE 3a1aHUS 110
OTIpeIeICHHOMY alIrOpUTMY, CPAaBHUBATh
PE3yIBTATHI C TATOHOM, IPH




onucsleamobpCakliiu C y4aCTUCM
OJICKTPOJIUTOB

Dopmynuposams BEIBOJBI TIO
pe3yibTaTaM MpPOBEISHHOTO
JKCIIEPHMEHTA

HEOOXOIUMOCTH KOPPEKTUPOBATH OLITHOKH ,
CaMOCTOSITETTbHO OOPMIISITh OTYET
KoMMYHUKATHBHBIE: CTPOUTH PEUCBBIC
BBICKA3bIBAHMS B YCTHOM U MUCHMEHHOM
(dhopme; paboTaTh B IPYIIIE IS
JIOCTHXKCHHS LIEJTH; CTPOUTH () (HEKTHBHOE
B3aUMO/ICHCTBHUE C YUUTEIIEM U
OJTHOKJIACCHUKAMM

JInyHOCTHBIE: (dopmupoBaHHe
MMO3HABATENILHOIO HMHTEpeca K H3YUYCHHIO
XUMUH, (hopmupoBaHue YMEHHUSI
IpaMOTHOTO OOpallleHHs C BENIeCTBAMH B
OBITY 1 XUMHUYIECKOH JTab0opaTopun

4/53 [IpakTnueckas [ony4enue, cobupanue u
pabora Ne 4. pacno3HaBaHue amMmMHaka. Mzydenue Tonyuams, cobupambs u
[Tony4yenue PacTBOPUMOCTH aMMHAKa B BOJIE U pacnosnasams aMMHUaK
aMMHaKa u XapaKTepUCTHKA OCHOBHBIX CBONCTB Vamemsb oGpamathes ¢
U3YyYEHHUE €TO ruapaTta aMmMuaka. Kauectsennas 1a60paTOPHBIM 000PYI0BaHHEM
CBOUCTB pC€aKkiusa Ha KaTUOH aMMOHUSA U HarpeBaTeIbHbIMU HpI/I60paMI/I
Hucrpykrax no Th B COOTBETCTBUH C MPaBUIaMHU
Tb
Habnooams u onuceieams
XUMHUYECKUH DKCIIEPUMEHT
Dopmynuposams BEIBOIBI TIO
pe3yibTaTaM IIPOBEIEHHOIO
9KCIIEpUMEHTA
Compyonuuams B iporiecce
y4eOHOro B3auMOJIeHCTBUS IPU
paboTe B rpynmax
5/54 [IpakTnueckas [ony4enue, cobupanue u
pabota Ne 5. pacro3HaBaHUE YTIEKUCIIOro rasa. Tonyuams, cobupambs u .
Tlonyuenue M3ydeHue pacTBOPUMOCTH pacnosnasant yriekuCIbIL ra3

YIJIEKHUCIIOTO Ta3a 1
H3yUCHHUE €TO
CBOIICTB

YIJIEKHUCIIOTO Ta3a B BOJIE U
XapaKTEePUCTHUKA KHCIOTHBIX CBOHCTB
yroJibHOM KuCIoThl. KauecTBeHHAs

Ymems obpammathcs ¢
JabopaTOPHEIM 000pPYIOBaHUEM
W HarpeBaTeIbHBIMH IPUOOpaMHU

Ilo3HaBaTeJbLHBIE: CAMOCTOSTEIBHO
MIPOBOANTE HAOIIOICHHS, UCTIOIH30BATh
3HAKOBO-CHMBOIIMYECKUE CPEICTBA JIIIS
PACKpPBITHUS CYIIIHOCTH MTPOIECCOB,
YCTaHABIUBATh aHAJIOTHH, (POPMYITUPOBATH
BBIBOJIBI

PeryasiTHBHBIE: TUIAHUPOBATH CBOIO
JISSITEIILHOCTh U TIPOTHO3UPOBATH €€
PE3YIbTaThI, BBITONHATH 38JJaHUS TI0
OTIpEJICIICHHOMY allTOPUTMY, CPABHUBATh
Pe3YNIBTaThI C 3TAJIOHOM, TIPH
HEOOXOUMOCTH KOPPEKTUPOBAThH OLITUOKH |,
CaMOCTOSITETTbHO OOPMIISITh OTUYET
KoMMYHUKATHBHBIE: CTPOUTH PEUCBBIC
BBICKA3bIBaHUsI B YCTHOM W MUCHMEHHOM
(hopme; paboTaTh B TPYyIIIES IS
JIOCTYDKECHHUS LIEITH; CTPOUTE 3P (HEKTHBHOE
B3aMMOJICHCTBUE C YUUTEIEM U
OJTHOKIIACCHUKAMHU

JInyHOCTHBIE: (dbopmupoBaHHe
M03HABATEIILHOTO HHTEpeca K WU3YyYCHUIO
XUMUH, (hopmupoBaHue YMCHHS
IpaMOTHOTO OOpallleHHs C BENIeCTBAMH B
OBITY 1 XUMHUYIECKOH JTa00paToOpuu

23.03

25.03




Wucrpykrax no Th

peakuus Ha KapOoHAT- U
TUAPOKApOOHAT-MOHBI

B COOTBETCTBUHU C IIPABUIIAMU
Tb

Habniooams u onucvieams
XUMHYECKUHN SKCIIEPUMEHT

Dopmynuposams BEIBOIBI TIO
pe3ynbTaTaM MpoBeICHHOTO
JKCIIEPHMEHTA

Compyonuyams B TIpOIECCe
y4eOHOTO B3aMMOJICHCTBUS TIPU
pabote B rpymmax

6/55 IIpakTrueckas TTonmydeHue KeCcTKOM BOIbI
pabota Ne 6. B3aMMOJAEHCTBUEM YIIIEKHUCIIOTO Ta3a U Homyuame, cobupams u .
’KecTkocTb BOJBI U | U3BECTKOBOU BOABL. Y CTpaHEHUE pacnosnasantt yrjickUCIbIA ra3
CrocoOFbI ee BPEMEHHOMH JKECTKOCTH BOJIBI Vamems oGpamarhes ¢
yCTpaHEeHHS KHUIITYCHUEM 1 T00aBIICHHEM COJIBI. 712a00paTOpHBIM 000PYAOBaHUEM
Huctpykrax no Tb | YcTpaneHne mOCTOSHHOMN KECTKOCTU Y HarpeBaTeIbHBIMU PUOOPAMHU
BOJIbI ,Z[O6aBHeHI/IeM COOBI. HcnriTanue B COOTBETCTBUH C MPaBUIaMHU
YKECTKOW BOJIBI PACTBOPOM MbLIa TB
Habnwooams u onucvieams
XUMHYECKUH DKCTIEPUMEHT
Dopmynuposams BEIBOIBI TIO
pe3yabTaTaM OpOBEICHHOTO
JKCIIEPUMEHTA
Compyonuyams B iporiecce
y4eOHOTO B3aMMOJCHCTBUS IPU
pabote B rpymmax
7/56 IIpaxkTruueckas Pemienue skcneprMeHTaIbHBIX
pabora Ne 7. 3a/1a4 Ha Pacro3HaBaHUE U TMOJIYyUYCHHE 3KcngpnMeHTaﬂLH0ucmeaoeam
Pemenne METAJIJIOB U UX COeTUHEHUN b CBOHCTBavMeTaHHOB 1 nx
9KCIIEPUMEHTAIBHEI COCAMHCHMI, pCIaTh
X 337184 110 TeMe SKCIIEpUMEHTAIbHBIC 33/1a4H 110
«MeTamisn Teme «MeTaasny

Huctpykrax o Th

Ymems oOpaiathcs ¢

Ilo3HaBaTe/IbHbIE: CAMOCTOSTENHHO
MIPOBOJIUTH HAOFOICHHU S, UCIIOIH30BATh
3HaKOBO-CHMBOJIMYECKUE CPEICTBA IS
PaCKPBITHS CYIITHOCTH MPOIECCOB,
yCTaHaBIUBATh aHAJIOTHH, GPOPMYITUPOBATH
BEIBO/IBI

PeryasiTUBHBIE: NTAHUPOBATH CBOIO
JIESITENIbHOCTD ¥ TIPOTHO3UPOBATH €€
Pe3YNIbTaThl, BBIIIOJHATE 331aHUS IO
OTIpEICTICHHOMY aITOPUTMY, CPABHUBATh
pEe3yaBTATHI C 3TATOHOM, TIPH
HEOOXOUMOCTH KOPPEKTUPOBAThH OLITUOKH ,
CaMOCTOSTETLHO OPOPMIIATH OTYET
KoMMYHUKATHBHbBIE: CTPOUTH PEUEBBIC
BBICKa3bIBaHUA B YCTHOU U MUCHbMEHHOMN
(hopme; paboTats B TpyIe s
JIOCTHXKCHHS LIEJIH; CTPOUTH () (HEKTHBHOE
B3aMMOJCWCTBUE C YUUTEIEM U
OJTHOKJIACCHUKAMU

JlmunocTHbIE: popMHupOBaHUC
MO3HABATEIFHOTO WHTEpECca K H3YICHHIO
XUMUH, (POPMUPOBAHUEC YMCHHS
rPaMOTHOTO OOpAIICHHS C BEIIECTBAMU B
OBITY 1 XUMHUYIECKOH JTab0opaTopun

26.03

30.03




1a00paTOpHBIM 000PYAOBaHUEM
Y HarpeBaTeIbHBIMHI IPHOOpaMu
B COOTBETCTBHH C MPaBUIAMHU
Tb

Habnrooams u onucvieams
CBOIICTBa METAJJIOB U UX
COEIUHEHUN

Dopmynuposams BEIBOIBI TIO
pe3yabTaTaM OpOBEICHHOTO
AKCIIEPUMEHTA

Compyonuyams B TIpOIIECCE
y4eOHOTO B3aUMOJICHCTBUS TPU
pabote B rpynmax

XuMmusi 4 OKpy:kawias cpeaa (2 4)

1/57 XuMudecKkui Crtpoenue Semin: Spo, I
. BEICHUA II
COCTaB ILTAHETHI MaHTHsI, 3eMHasl KOpa, UX XUMHUYCCKUI Hmecpuposame CBENC 0
N N HM3UYECKON reorpaduu B
3emus coctaB. Jlutochepa u e€ xumMudecKuid b p (1)“
Huctpyxrax no Th | cocraB. Munepansl. Pyasl. Ocamounsie SHAHIT O XUMHUICCKON
OpraHM3aIliH TUTAHETHI

noponbl.  [lome3Hble  HWCKOMaeMbIe.

Xumudecknit - cocTaB  THAPOCHEPEL. | Xapaxmepusoeamb XAMAYECKHUIA

XUMHIECKHH cOCTaB aTMOCHEPHL. COCTAB T€0JIOrHUIECKIX

JemMoHcTpauuu BI/IIIGO(l)paFMeHTBI " | 00o10uek 3eMiIn

cnaiael «Ctpoenue 3emnn U e

" " Paznuuames MuHepabl ¥ TOPHbBIC

XUMHUEeCKHH cocTaBy. " Komrexmsa -

MUHEPAIIOB Hu TOPHBIX

nopoa.Komiekuust «Pynbl

METaIIIOB)).

JlaGopaTropHbliii ONbIT 41.

N3yuenue rpanura

2/58 Oxpana HcTouHuKHM XUMUYECKOTO 3arps3HCHUs X,
. . K HCTOYHUKHU

OKpY’Karomei OKpyXarIerd cpeasl. [o0anbHbIC apakmepusoéame UCTo
CpeIBI OT DKOJIOTHYECKHE IPOOJIEMBI XUMHICECKOTO SarpASHCHITA

OKpY>KaroIlen cpeabl

PeryassTuBHbIC

DopMynHpPOBATH LEIb YPOKa U CTABUTH
3aJ]a4M, HEOOXOMMBIE JUIS €€ TOCTHIKEHMS,
IJIAaHUPOBATH CBOIO JEATENBHOCTD U
MIPOTHO3UPOBATH €€ PE3YIbTATHI

ITo3HaBaTeJIbHbIE

CTpOuTH IOTHUECKHUE PACCYKIACHUS,
yCTaHaBIUBATh NPUUMHHO-CICACTBECHHBIC
CBSI3H, IOHUMATh, CTPYKTYPHUPOBAThH U
HHTEPIPETUPOBATH HHPOPMAIIHIO,
MPEACTABICHHYIO B CXEMaTUYHOM BUJIE
KoMMYHHKAaTHBHLIE

CTpouTh peueBbie BRICKa3bIBAaHUS B YCTHOM
Y TUCEMEHHOH (hopMe, apTyMEHTHPOBATh
CBOIO TOUKY 3PECHHUS

JIMYHOCTHDBIE

dopMupoBaHHE TTO3HABATEIHHOTO
UHTEpeca K U3y4eHUIO XUMUU, MOTUBAIIUS
YYaIIMXCSl HA TOMYyYEHNUE HOBBIX 3HAHUU

01..04

13.04




XUMUYECKOTO
3arpsI3HEHU

YeIOBEUYECTBA: MAPHUKOBBIA A (eEKT,
KHCJIOTHBIE JOXIH, O30HOBBIE BIPHL
MexayHapoIHOe COTPYAHHYECTBO B
00TacTH OXpaHbl OKPYXKAIOMICH CPeIbl
oT XHMHUYECKOTO 3arpsA3HEHM.
«3enéHast XUMUS.

Hemonctpauuu. BuneodparmeHTs u

craiabl «['mobanpHbIC
9KOJIOTUYECKHE POOJIEMBI
YeJI0BEYECTBAY.

JlaGopaTropHbIii ONbIT 42.
N3yueHne MapKUpOBOK pPa3IM4HBIX
BUJIOB MPOMBIIIIEHHBIX U

MMPOAOBOJILCTBCHHBIX TOBAPOB

Onucvieame
rI00AILHBIEIKOJIOTHIECKHE
MPO0JIEMBI, CBA3aHHBIC C
XUMHYECKUM 3arpsi3HEHUEM

Ilpeonazame

My TUMAHUMU3AIUN
BO3JICHCTBUS XHMUYECKOTO
3arpsi3HEHUS Ha OKPYKAIOIIYFO

cpeny

Ilpusooums npuMepbI
MEXyHapOIHOT'O
COTPYAHUYECTBA B 00JIaCTH
OXpaHbl OKPY’KaIOILIEH cpenpl

O000menne 3HAHMI IO XUMHH 32 Kypc OCHOBHOI MIK0JIbI. IlonroroBka k OCHOBHOMY rocyapcTBeHHOMY JKk3aMeHy (6 1)

1/59

Bemectsa

Crpoenue aToma B
COOTBETCTBHUH c MOJIO’KEHUEM
XUMHYECKOTO JJIEMEHTa B
Ilepnognueckoii cucreme. CrtpoeHue
BEIIeCTBA: XHMHYECKass CBS3b W
KPUCTAJUTMYECKUE pEemETKA.
3aBUCHMOCTh CBOHCTB OOpa30BaHHBIX
3JIeMEeHTaMHI MIPOCTHIX BEIIECTB
(MeTaisIoB, HEMETAIOB, OJIArOPOTHBIX
ra3oB) OT TIOJOXCHHS DJJIEMEHTOB B
Ilepuoauueckoit cucreme. Tumonorus
HEOPTaHWYEeCKNX BEIIECTB, JIEICHUE X
Ha KJ1acchl u rpymnmbl. [Ipencrasureny.

Ilpeocmasnsims wHDOPMALTUIO TIO
teme «I13 n
[ICX3.1.MeHneneeBa B CBETE
TEOPUHU CTPOCHUS aTOMa» B BUJIC
TaOJIHI], CXEM, OTIOPHBIX
KOHCIIEKTOB, B TOM YHCJIE C
npuMmeHneHueM cpencts MKT
Buvinonname TecToBbIe 3a1aHUS 110
TeMe

Ilpeocmasnsims uHDOPMALIUIO TIO
Teme «Buapl XUMUYECKOH CBSI3U U
THUTIBI KPUCTAJUTMYECKUX PEHIETOK.
B3aumocBsi3b cTpoeHus u
CBOJCTB BEIIECTBY» B BUJIC
TaOIHI], CXEM, OTIOPHBIX
KOHCIIEKTOB, B TOM YHCJIE C
npuMmeHeHueM cpencts MKT

Ilo3HaBaTeJILHBIE: VCIIOIB30BATh
3HaKOBO-CHMBOJIMYECKHE CPEICTBA,
OCYIIECTBIISATH HAOIOICHUS, JICNIaTh
BBIBO/IBI, OCYIIIECTBIISITH KIACCH(UKAIIHIO,
UHTEPIPETUPOBATH UH(OpMAIIHIO,
MIPEJICTABIEHHYIO B BUJIE PUCYHKOB U CXEM
PeryJsiTHBHBIE: INTAHUPOBATH CBOIO
JIESITeIbHOCTD U TIPOTHO3UPOBATH €€
pe3yabTaThl, BHITOIHATE 33/1aHUS IO
OTIpEICIICHHOMY aJIrOPUTMY, CPABHUBATh
Pe3YJIBTaThI C 3TAJIOHOM, TIPH
HEO0OXOMMOCTH KOPPEKTHPOBATEH OITHOKN
CaMOCTOSITEITLHO

KoMMYHUKATHBHBIE: CTPOUTH PEUCBBIC
BBICKa3bIBaHUA B YCTHOU U MUCHbMEHHOU
(dhopme; paboTaTh B IPYIIIE IS
JIOCTUKCHHUS TEJIH; BEIpaXKaTh U
apryMEeHTHPOBATh CBOIO TOYKY 3pEHUS

15.04




2/60 XuMugeckue [lpuznaku u ycnoBusi mpotekanus | [lpedcmaegisims WHGOPMALIHUIO TI0
peakuuu XUMUYECKUX  peaknuid.  Tumonorus | teme «Kmaccudukarms
XUMHAYECKUX PEaKUUil MO pa3iMYHbIM | XUMHUYECKUX PEaKLuil 1Mo
OCHOBaHUSIM. Peaxnun WOHHOTO | pa3jM4YHBIM IIPU3HAKaM» B BHIIE
oOMeHa. OKHCITUTENBHO- | TAOJIUII, CXeM, OTIOPHBIX
BOCCTaHOBUTEIHHBIE PEAKIINU. KOHCIIEKTOB, B TOM YHCJIE C
npuMmeHneHueM cpencts KT
Xapaxmepuzosamu
OKHUCIIUTENBHO-
BOCCTaHOBHUTEIIbHBIEC PEAKIIHH,
OKHUCIIUTENb U
BOCCTAaHOBUTEIb
3anucvieame ypaBHEHHS
OKHUCIJIUTENBHO-
BOCCTAHOBUTEIBHBIX PEAKIMHA
C TIOMOIIIBI0 METO/Ia
3JIEKTPOHHOTO OanaHca
3/61 OcHOBBI XUMHYECKHE CBOWCTBA MPOCTBIX
HEOPraHUYeCKOu BEIIECTB. XapaKTepHbIE XUMHUYECKHUE Xapaxmepusosamp odmme ,
XUMUH CBOWCTBAa COJIEOOPa3yIONIUX OKCHJIOB, OCOOCHHEIC

THIPOKCUIOB (OCHOBAaHWH, KHCIOT H
aM(OTEPHBIX THAPOKCHIIOB), CONEH.

VHJUBUyaJbHBIE CBOMCTBA
KHCJIOT, COJICH 1 OCHOBAHHM B
cete TOJ]

Apeymenmuposamu
BO3MOXKHOCTb ITPOTEKAHUS
XUMUYECKUX PEaKInil B
pacTBOpax AJIEKTPOIUTOB
HUCXOJS U3 YCIOBUU

Kraccugpuyuposamo
HEOpPTaHWYECKUE BEIIECTBA 110
COCTaBy U CBOMCTBaM

Ipusooums npuMepbl
MpeCTaBUTeNe KOHKPETHBIX
KJIaCCOB U TPYIII
HEOPraHUYEeCKHUX BELIECTB

JIuuHocTHBIE: (OpMHUpOBaHUE  EAMHOM
€CTECTBCHHO-HAY4YHOM  KapTUHBI  MHpa,
MOHMMAaHHE 3HAYUMOCTH  E€CTECTBEHHO-
HAyYHBIX 3HaHUH TUIs perieHus
OPaKkTUYEeCKUX  3a7ad,  (GOpMHpOBaHHE
YMEHUsI  IpaMOTHOro  oOpalieHuss ¢
BEIIeCTBAMH B OBITYy H XHMHYECKOU
nabopatopuu

20.04

22.04




4- O0001IeHNE M CUCTEeMATH3allMs 3HAHUH, MTOTyYEeHHBIX B Kypce xumun 8-9 kinacca. Konrponbaas pabora Ne 4 27.04

5/62-

63 29.04

6/64 AHanu3 BBIIOJIHEHUS! KOHTPOJIbHOH paboTsl. IloaBenenne uToros roaa 04.05
06.05

65-68 | PesepBHBIil ypok 11.05
13.05
18.05

20.05




