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1. IMosicHuTeabHas 3amUCKa

Jannas pabouas mporpaMma coctaBiieHa Ha ocHoBe DeznepanbHoro ['ocymapcTBeHHOro craHgapra, TpeOOBaHUII K pe3ylbTaTaM OCBOEHUS
OCHOBHOI 00pa3oBaTeNIbHON MpOrpamMMbl OCHOBHOTO OOIIEro oOpa3oBaHHUs, MPOrpaMMbl Kypca XUMHM Uid 8-9 KiaccoB 0011€00pa3oBaTEIbHbBIX
yupexaeHui, npeamerHas auHusA ydeOHukoB O.C.I'abpuensna, WM.I.Octpoymona, C.A.CnankoBa — M.: Ilpocsemenue, 2019. B Heil Takxke
VYUTHIBAIOTCS. OCHOBHBIC HJIeH U ToNokeHust [IporpaMMbl pa3BuTHs U (GOPMUPOBAHUS YHUBEPCAIbHBIX YICOHBIX NEHCTBUH JJIi OCHOBHOTO OOIIETO
oOpa3oBaHwUs.

I/I3y‘IeHI/IC XMMHMH B OCHOBHOMH IIIKOJIE IIPHU3BAHO 00€eCIIeUNTh:
- cﬁopmupoeaﬂue Yy yqJalmuxcd XHUMHYCCKOM KapTUHBI MHUpPa KaK OpFaHquCKOﬁ YaCTH €T0 1LIETOCTHOM GCTGCTBCHHO'Hay‘IHOfI KapTHUHBI,

- passumue 1MO3HABATCIIbHBIX NHTCPCCOB, NHTCIIJICKTYAJIbHbBIX U TBOPUYCCKUX CIoCcOOHOCTEH yqaluxcs B Ipouecce N3y4CHUI MU XHUMHYECKOMN HAayKHnu
H €€ BKJIaJa B COBpeMeHHHﬁ Hay‘IHO-TeXHI/I‘IeCKI/Iﬁ IIpoOrpecce; (I)OpMI/IpOBaHI/Ie Ba)KHEHIIINX JIOTHUYECKUX onepaunﬁ MBINIJICHHUA (aHaJ'II/I3, CHHTC3,
O606H.I€HI/IG, KOHKpETU3auusid H ,Z[p) B IMPOHCCCC IIO3HAHUA CHCTCMBbI BaKHEHIIINX HOHHTHﬁ, 3aKOHOB H TCOpI/Iﬁ 0 COCTaBC, CTPOCHUU U CBOMCTBaX
XHUMHUYCCKHUX BCIICCTB,

- eocnumaHue Y6G)K,HCHHOCTI/I B TOM, 4YTO HNPHUMCHCHUC ITOJTYYCHHBIX 3HaHUM U YMeHI/Iﬁ 10 XUMHUH SIBISETCS 00BEKTUBHOM HCO6XO,Z[I/IMOCTBI-O JJIAA
Oe30ImacHoM pa6OTLI C BCUICCTBAMHU U MaTeprajlaMu B 6BITy H Ha ITPOU3BOACTBC,

- NpoeKmuposanue U peanru3ayus BbITYCKHUKAMH OCHOBHOM IIKOJIBI JTUYHOW 00Opa3oBaTeNbHOM TpaeKTOpuu: BbIOOp mpoduiis oO0ydeHus B crapiiei
IIKOJI€ WM MPOPECCHOHATBLHOIO 00pa30BaTEIbHOIO YUPEXKICHHS,

- oeladeHnue Kno4eebimu KomnemeHyusamu: y‘Ie6HO'HO3HaBaTeJ'IBHBIMI/I, I/IH(I)OpMaI_II/IOHHLIMI/I, HEHHOCTHO-CMBICIIOBBIMU, KOMMYHHUKAaTUBHBIMH.

2. O0mas xapaKTepuCcTHKA y4eOHOro mpeaMera

[Ipennaraemas pabouasi mporpaMMa o XMMHH PacKpbIBaeT BKJIAJ y4eOHOTO MpeaMeTa B JOCTHKEHHE LieJell OCHOBHOIO o0Iiero oopa3oBaHus U
onpeenseT BaXHEHIINE COAepKaTeNbHbIE JIMHUY PEeIMETa:



e «Bewecmeoy - B3aMMOCBSI3b COCTaBa, CTPOEHUS CBOMCTB, IMOJYYCHUS U IPUMEHEHHS BEILIECTB U MAaTEPUAJIOB;

o «Xumuueckas peakyus» - 3aKOHOMEPHOCTH IPOTEKAHUS U YIIPABJICHUS ITPOLIECCAMU MOJYUYECHHUSI U IPEBPALICHUS BELLIECTB;

o «Xumuueckuti A3vIK» - ONIEPUPOBAHUE CUCTEMOM BAXKHEUIIINX XUMUYECKUX MOHSTHM, BJIaJICHHEe XUMUYECKON HOMEHKJIATYpOl U1 CUMBOJIMKOM;

o «Xumus u dHcusHby - COOMIOJCHHE MPaBUJ XUMHUYECKON OE30MacHOCTH MpU OOpaIleHUH C XMMHUYECKUMH BEIIeCTBAMH M MaTepualaMu B
[MOBCEHEBHOW KM3HU U HA IPOU3BO/JICTBE.

B kypce 3HaunTenbHAs PO OTBOJUTCS XUMUYECKOMY IKCIIEPUMEHTY: ITPOBEIACHUIO MTPAKTUYECKUX PaOOT U J1a00paTOPHBIX OIMBITOB, (DUKCAITUH
Y aHAJIM3Y UX Pe3yJIbTaTOB, COOIIOCHUIO HOPM U MpaBuIl 0€30MacHON pabOThl B XUMUYECKOM KaOUHETE.

Peanuzanust mporpaMMbl Kypca B Ipoliecce 0Oy4eHHs TO3BOJUT OOydYalOIIMMCS MOHSATh POJb M 3HAUCHUE XUMHH CPEOu IPYTUX HAyK O
MIpUPO/IE.

3. MecTo Kypca XuMHH B OCHOBHOI IIKOJI€
®DenepalibHbII TOCYIapCTBEHHBINM CTAaHIAPT MpelycMaTPUBAET U3YYeHHE Kypca XMMHUU B OCHOBHOM IIKOJIE KaK COCTAaBHOM 4acTH MPeIMETHON
obnactu «EcTecTBEeHHO-HAYUYHBIE MTPEIMETHI.
Kypc paccuntan Ha usydeHue rnpeamera B oobeme 68 yueOHBIX 4acoB 10 2 yaca B Heneno B 9 kiacce.
[Iporpamma peanu3oBaHa B ydeOHukax xumuu [abpuensn O.C., N.I'.OctpoymoB, C.A.CmankoB. Xumus 9 Kiacc, BBITYHICHHBIX
n3narenbetBoM «lIpocBemenue» 2020 r.

B cBs3u ¢ ocobenHocTsaMu opranuzanuu ooyyenus B 2020-2021 yyeOHoMm roay B pabouyro mporpamMmbl ObLIIM BHECEHBI M3MEHEHUS: TPAKTHUECKHE
paboThI, CAMOCTOSATENILHO BBIMOIHAEMbIE YUallUMUCS, BRBIHECEHBI B OT/IEIbHBIN 070K «JlabopaTOpHbIil MpakTUKYM», YBEIHMUEHO BpeMsl, HAIIPaBJIEHHOE
Ha TIOBTOPEHHUE U3YYEHHOTO B IIPEIBIIYILEM KypCe XUMHH.

B npouecce o0yueHuss UCHONMB3YIOTCS Pa3HOOOpPA3HbIE METOABI U TEXHOJIOTUU, TAaKUE TEXHOJIOTUN JTUYHOCTHO-OPUEHTHPOBAHHOIO MOJIX0/a B
O6y‘-I€HI/II/I, I/IH(l)OpMaHI/IOHHO-KOMMyHI/IKaTI/IBHBIe TCXHOJIOTHHU, METOJbI U IMPUCMBIL 3]10p0BI:€C6€p€FaI-OIH€FO O6y‘ICHI/I$[, MCTO/] MPOCKTOB, TCXHOJIOIUA
JUCTAaHIIMOHHOTO OOYYEHHUS.

JucrannnonHoe oOydeHue — ¢opMa oO0ydeHHs], TpH KOTOPOW MH(POPMAIIMOHHBIE TEXHOJOTHH SIBISIOTCS BEAYIIUM CpelAcTBOM. Mcmomib3ys
AJNIEMEHTHI TUCTAHIIMOHHOTO O0YYEeHHs YICHUK MOXKET 3aHUMAThCS CAMOCTOSTENBHO, POCMATPUBATh BUACOYPOKH, pEIIaTh 00pa30BaTEIbHbIE 3a/1aUH.

JlucrannnonHoe 00yueHue pacCUnTaHo:

- Ha y4aIlIuxcs, JKeJaroluX IpUoOpecTH HOBbIE 3HAHMUSI, YBICUEHHBIX Y4EOHBIM MPEAMETOM;

- Ha BBIITYCKHUKOB MIKOJIBI, T'OTOBAIIMUXCA K IIOCTYIUVICHUIO B HpO(beCCI/IOHaJ'II)HBIe 06p330BaTeJ'II)HBIe YUPCKACHUA CPECAHETO W BBICHICTO
o0pa3oBaHUs;



- Ha T€X, KTO HC UMECT BO3SMOXXHOCTH IIOJIYIUTH 06pa3OBaTeJ'IBHBIe YCIyTru B TpaHHHHOHHOﬁ (I)OpMC 10 COCTOAHHIO 3JO0POBbA.

C 1enbro peanu3anuy AIEMEHTOB TUCTAaHIIMOHHOTO O0Y4EHHsI UCIIOJIB3YIOTCS CIEIYIOLINE PECYPCHI:

Ne ypoka Tema ypoka Hcnosb3yeMeblil pecypc
4-5 [TonsaTHe 0 ckopocTr xumudeckon peakuuu. Karanus https://resh.edu.ru/subject/lesson/2102/start/
12 [TonsTHe 0 ruapoOIU3E CONEn https://resh.edu.ru/subject/lesson/3123/start/
16-17 O61uas xapakrepuctuka 3aemMeHToB VI A—rpynmnsl - raoreHoB https://resh.edu.ru/subject/lesson/2075/start/
CoenlnHEeHHs TaJIOTeHOB
19 CepoBonopon 1 cynbhuab https://resh.edu.ru/subject/lesson/2434/start/
20 Kucnopoanbie coeuHeHHs cepbl https://resh.edu.ru/subject/lesson/2077/start/
22 Ammuak. Conu aMMOHUS https://resh.edu.ru/subject/lesson/2078/start/
25 ®dochop u ero coequHEHUS https://resh.edu.ru/subject/lesson/2073/start/
30-31 KpeMuuii ¥ €ro coeMHEHuUs] https://resh.edu.ru/subject/lesson/2069/start/
CunmkaTHas IPOMBIIIIJIEHHOCTh
36 OO61as xapakTepuCTHKa METAJUIOB https://resh.edu.ru/subject/lesson/3493/start/151213/
https://resh.edu.ru/subject/lesson/1607/start/
45 Koppo3us MeTamioB v ciocoObl 3aLIUTHI OT Hee https://resh.edu.ru/subject/lesson/3479/start/151187/
28 OxpaHa OKpyXaroliei cpebl 0T XUMUYECKOTO 3arps3HEHUS https://resh.edu.ru/subject/lesson/3504/start/151485/
4. Pe3yabTaThl 0CBOEHHUS Kypca XUMHH
[To 3aBepmieHMM Kypca XMMHUHU Ha 3Tarie OCHOBHOIO OO0IIero oOpa3oBaHUS BBITYCKHUKM OCHOBHOM IIKOJBI JIOJKHBI OBJIAAETH CIEIYIOIIMMU
pe3yJibTaTaMu:

1. JImyHoCTHBIE pe3yJIbTaThl:

1) ocosnanue cBoeit STHUYECKON PHUHAIIC)KHOCTH, 3HAHUE UCTOPUH XMMHUH U BKJIaJa POCCUICKON XMMUYECKOW HAYKH B MHPOBYIO XHMHUIO;

2) ¢opmupoeanue OTBETCTBEHHOTO OTHOIICHHS K TIO3HAHHIO XWUMHH; TOTOBHOCTH M CIOCOOHOCTH YYaIlUXCsSd K CaMOPA3BUTHIO |
caM0oOOpa30BaHUIO Ha OCHOBE HW3YYEHHBIX (DAKTOB, 3aKOHOB M TEOPHH XHMMHH; OCO3HAHHOTO BbIOOpAa M nOcmpoenue WHIUBUAYAITbHON
o0pa30BaTeIbHON TPACKTOPHH;

3) popmuposanue NETOCTHOH €CTECTBEHHO-HAYYHON KapTUHBI MHPa, HEOTHEMJIEMOW YaCThI0 KOTOPOU SIBJISICTCS XUMHUYECKask KapTHHA MHPA,;
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4) oenadenue COBPEMEHHBIM SI3bIKOM, COOTBETCTBYIOIINM YPOBHIO Pa3BUTHUsSI HAYKH U OOIIECTBEHHOW MPAKTHKH, B TOM YUCIIC U XUMUYECKHIM;

5) ocsoenue conManbHBIX HOPM, MPABWII MOBEACHUS, POJiCH ¥ (OPM CONMAIBLHON HU3HU B COIIMYyME, MPUPOJIC U YaCTHOM JKU3HU HA OCHOBE
HKOJIOTUYECKOM KyJIbTYphl M 0€30IacHOr0 0OpalieH sl ¢ BEIIECTBAMH U MaTepHaIaMH;

6) popmuposanue KOMMYHUKATUBHOW KOMIIETCHIIUHM B OOIIEHUH CO CBEPCTHUKAMHU M B3POCIBIMH B IpoIiecce 00pa3oBaTeIbHOM, OOMIECTBCHHO-
MOJIE3HOU, Y4eOHO-HMCCIIe10BaTEeIbCKON, TBOPUECKON U IPYTUX BUIOB JESTEIBHOCTH, CBI3aHHBIX C XUMHEH. .

2. MeranpeaMeTHble pe3yJibTaThl:

1) onpeoenenue neneit cOOCTBEHHOr0 00yUYECHHUS, IIOCTAHOBKA U (POPMYyIUpOBaHKE i ce0sl HOBBIX 3a/1a4;

2) niaHuposanue MyTeil TOCTHKCHUS JKEJIAeMOT0 Pe3yJibTaTta 00yueHHs XUMHH KaK TEOPETHYECKOr0, TaK U MPAKTUIECKOT0 XapaKTepa,

3) coomnecenue cBOMX ACUCTBUI C IUIAHUPYEMBIMH PE3ybTaTaMH, OCYIIECTBICHHE CIOCOOOB NCHCTBHIA MPH BBIMOJIHECHUN Ja00PaTOPHBIX U
MPAKTUYECKUX PAOOT B COOTBETCTBUU C MPABUIIAMH TEXHUKH O€30MMaCHOCTH;

4) onpedenenue NCTOUHUKOB XUMHUECKON HH(POPMAIIHH, €€ TIOJIydYCHHUE U aHAJIM3, CO3/JaHne HH()OPMAITMOHHOTO MTPOAYKTa M €r0 MPe3eHTAIU;

5) ucnonv3o6anue OCHOBHBIX MHTEIUICKTYAIBHBIX OTEPAIMA: aHAIN3a U CUHTE3a, CPABHEHHS M CHCTEMAaTHU3aluU, 0000IIEHUS U KOHKPETU3AIIH,
blsigNleHue TIPUIMHHO-CIICICTBEHHBIX CBSI3€H M nocmpoeHue JTOTHYECKOTO PACCYKACHUS U YMO3AKJIIOUEHUS HAa MaTepHalieé eCTECTBEHHO-HAYyYHOTO
COZIepIKAHUS;

6) ymenue co3naBath, IPUMEHSThH M IPEOOPA30BHIBATH 3HAKK U CHMBOJIBI, MOJICIH U CXEMbI JIJISl PEIICHUS YUCOHBIX U MIO3HABATE/ILHBIX 337134,

7) gopmuposanue M pazeumue SKOIOTHYECKOTO MBIILICHUS, YMeHUe TPUMEHATh €ro B MO3HABATEIbHOW, KOMMYHHMKATHBHOM, COIMAIbHON
MpaKTUKe U MpodeCCHOHATBHONU OpUEHTAIINH;

8) cenepuposanue uneit n onpeaeIeHUe CPEACTB, HEOOXOIUMBIX JUIS UX peaTH3alnu.

3. IlpeanMerHbIe pe3y/bTaThl:

1) ymenue 0603HaYaTh XUMHUYCCKHE HIIEMEHTHI, HA3bIBATh UX U XapaKTEPH30BaTh HA OCHOBE MOJIOKEHHS B IEPUOANICCKON CHCTEME
J.M.MeHneneena;

2) ¢hopmynuposanue U3yICHHBIX TIOHSATHIA: BEIIECTBO, XUMUYECKUI 3JIEMEHT, aTOM, MOJICKYJIa, HOH, KATHOH, aHHOH, IIPOCTOE U CJOXKHOE
BEILIECTBO, XUMUYECKasl PEaKLUsl, BUIAbl XUMUYECKUX PEAKLIUN U T.II.

3) onpeodenenue o hopMyaM CoCTaBa HEOPraHUIECKUX M OPTrAaHUYECKHUX BEIIECTB, BAIGHTHOCTH aTOMOB XHMHYECKUX AJIIEMEHTOB HITH
CTEIICHU X OKHCIICHUS;

4) nonumanue naboOpMaIMU, KOTOPYIO HECYT XUMUUECKUE 3HAKHU, (DOPMYJIBbI, YPABHCHHUS,

5) ymenue knaccupuIEPOBATH MPOCTHIC M CIIOXKHBIC BEIIECTBA,;

6) opmyruposanue IeEpEOANIECKOTO 3aKOHA, OOBSICHEHHE CTPYKTYPHI ¥ HH(POPMAIIMH, KOTOPYIO HECET MEPUOINIECKas CHCTEMa XHMHUECKUX
aneMeHToB J[.M1.MeHneneeBa, pacKpeITHE 3HAUEHUS IIEPUOIUYECKOTO 3aKOHA;

7) ymeHue XapaKTepHU30BaTh CTPOCHHE BEIIECTBA — BUIBI XUMHUCCKUX CBSA3EH M THUIIBI KPUCTAIIMYECKUX PEIIETOK |

8) onucanue cTpoeHHs AaTOMOB XUMHUECKUX DJIEMEHTOB C MOPSAAKOBBIME HOMepaMu 1-20 u 26, 0TOOpaKeHHE X C IIOMOIIBIO CXEM;



9) cocmasnenue HopmMyn OKCUIOB XUMHUYECCKUX HIEMEHTOB U COOTBETCTBYFOIMX UM THIPOKCHUIOB;

10) nanucanue cTpyKTypHBIX HOPMYIT MOJIEKYJISIPHBIX COSAMHEHHUN 1 (OPMYIBHBIX €ANHHUII HOHHBIX COSTUHEHHI 10 BAJICHTHOCTH, CTETICHU
OKHCIICHUS WX 3apsly HOHOB;

11) ymenue hopmMynupoBaTh OCHOBHBIC 3aKOHBI XUMHH: TIOCTOSIHCTBA COCTAaBa BEIECTB MOJICKYJIIPHOTO CTPOCHHSI, COXPAHEHHST MACChI
BEILIECTB, 3aKOH ABOTaJipo;

12) ymenue hopmMynupoBaTh OCHOBHBIE IMOJOKEHHUS ATOMHO-MOJICKYJISIPHOTO YUCHHS U TEOPHH DJICKTPOIUTUUCCKON TUCCOIUALINH;

13) onpedenenue npu3HAKOB, YCIOBHIA IPOTEKAHUS U TPEKPALICHUS PEaKIIHi;

14) cocmaenenue MONEKYIAPHBIX YPAaBHEHUH XMMHUYECKUX PEAKIMi, MOITBEPIKIAAIONIMX OOIIME XUMUIECKHE CBOWCTBA OCHOBHBIX KJIACCOB
HEOPTraHNYECKUX COCTUHEHUIN M OTPAXKAIOIINX CBSI3U MEX/1Y KJIACCAMU COCIHMHEHUH;

15) cocmaenenue ypaBHEeHHI peakiMii C y4aCTHEM 3JICKTPOJIMTOB TAK)Ke B MOHHOU (opMme;

16) onpedenenue Mo XUMUYECKUM YPABHEHHSM MPHUHAIICKHOCTH PEAKIMIA K ONPEACICHHOMY THITY WU BHILY;

17) cocmaenenue ypaBHEHHI OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIIUi C TIOMOIIBI0 METO/Ia DJICKTPOHHOTO OaaHca;

18) npumenenue MOHATUI KOKUCICHUEY» U «BOCCTAHOBJIICHUEY ISl XapPAKTCPUCTUKU XUMUICCKUX CBOMCTB BEILECTB;

19) onpedenenue ¢ TOMOIIBIO KAUECTBEHHBIX PEaKIMi XJIOPU-, Cyab(ar- 1 KapOOHAT-aHHOHOB U KATHOHA aMMOHHMSI B PaCTBOPE;

20) 06vscHenue BIUSHUS Pa3TUYHBIX (PAKTOPOB HAa CKOPOCTh PEaKIIN;

21) ymenue xapakTepu30BaTh MOJI0KEHHE METAUIOB M HEMETAUIOB B TIEPHOANICCKON CHCTEME 3JIEMEHTOB, CTPOCHHE UX aTOMOB M KPUCTAJLIIOB,
o0mue pU3nIecKrne 1 XUMUYECKHE CBOMCTBA;

22) o6bsicHeHue MHOTOOOpa3usi MPOCTHIX BEIIECTB SIBJICHUEM AIJIOTPOIUH C YKa3aHHEM €€ TIPUYHH;

23) ycmanosnenue pa3uauil THIPO-, TUPO — U AIIEKTPOMETAIUTYPTUH U WIUTFOCTPUPOBAHKME ITUX PA3ITHMUYHMIA TIPUMEPAMH MPOMBIIIIICHHBIX
CIOCOOOB MOJyYEHUs] METAJIIOB,;

24) ymenue oasame o611yto xapakrepuctuky snementos |, 11, VIIA — rpymm, a Takke Boopo/ia, KUCI0pOa, a30Ta, cepbl, pocdopa, yrieposa,
KpeMHUS U 00pa30BaHHBIX UMU MPOCTHIX BEIIECTB M BAKHEHIIINX COCTUHEHHH (CTpOEHUE, HAXOXKICHHUE B IPUPOJIE, TOTyYEHHE,
(bu3MYecKre U XUMHUYECKHUE CBONCTBA, TPUMEHEHNE);

25) ymenue onuChIBaTh KOPPO3UIO METAILIOB U CIIOCOOBI 3aIIUTHI OT HEE;

26) ymernue MPOU3BOUTH XUMHYECKHE pAaCcUYeThl IO (OPMYJIaM U YPaBHEHUSM PEaKIIni;

27) onucanue CBOWCTB U MPAKTHYECKOTO 3HAUCHHSI H3YYEHHBIX OPraHHUYECKHUX BEIIECTB;

28) svinonnenue 0003HAYCHHBIX B IPOrPaMMe 3KCIIEPUMEHTOB;

29) cobarodenue ipaBui1 0€30MaCHOM PabOThl B XUMUYECKOM KaOUHETE.

4. ConepxaHue y4eOHOro npeaMera U Tpe0OBaHUS K YCBOCHHIO IPOIPaMMBbI
Kypc xumum 9 kiacca mpenmonaraeT HM3ydeHue ciefyroummx pasnenoB: «lloBTropenune um o0oOIieHue CBeIEHHH MO Kypcy 8 Kiaccay,

«XUMHYECKUE pPC€aknun B pacCTBOpax ISJICKTPOJIUTOB), «HemeTtammel m ux COCOAUHCHUA, «MeTamiel U uX COCOAUHCHUA, «XuMHSI " OKpYyKaroiias
cpcaa», a TaKKe ((OGOGH.[CHI/IC 3HAHUH 110 XUMHHU Kypca OCHOBHOM IIKOJIBI. HOIIFOTOBKa K OCHOBHOMy rocyiapCTBECHHOMY 3K3aMCHY»



IToBTOpeHue 1 0000IeHNEe CBeleHUI 0 Kypcy 8 kiacca

bunapnsie coequnenus. OKcuibl coneodpasyroniue u Heconeobdpasytomue. ['uapokcupl: ocHOBaHUs, aM()OTepHbIE THAPOKCHUIBI,
KHCIIOpOicoiepaKalue KucinoTel. CpeaHue, KUCible, OCHOBHBIE U KOMIUIEKCHBIE COJIH.

Tunst cBsa3u. Monusiit Tun cBs3u. KoBanenTHas nonsipHas ¥ KOBaJIGHTHAs! HEMOJSIpHAsA CBA3b. MeTanyeckas cBsi3b

O06001IeHnEe CBeIeHUH 0 XUMHUECKUX peakuusx. Kinaccupukanus XuMIUUECKUX Peakiuii 0 pa3IMuHbIM OCHOBAHHUSM: COCTAaBY M YHCITY
pearupyoumux 1 00pa3yronuxcs BelecTB, TeIoBoMY 3G (deKTy, HanpaBIeHUIO, HI3MEHEHHUIO CTETIEHEH OKUCIIEHUS JIEMEHTOB, 00pa3yroIInX
pearupyroiue BemecTsa, ¢ase, UCIoIb30BaHUIO KaTalIn3aTopa.

[ToHsATHE O CKOPOCTH XUMHUYECKOH peakuuu. DakTopsl, BIUSIONIME HA CKOPOCTh XUMHUECKUX PEAKLU: MPUPOJIa pearupyrolinux BeIecTB, UX
KOHLIEHTpalus, TEMIIepaTypa, IUIoL[a/lb CONPUKOCHOBEHM S, HaJINure KartanuzaTopa. Karamus.

JdeMoHcTpanuu
e (O3HaKOMJIEHHUE C KOJUIEKI[USIMU METAJUIOB U HEMETAJUIOB.
O3HakoMIIEHHE ¢ KOJUIEKLIUSMU OKCUJOB, KUCIIOT U COJIEH.
3aBUCHUMOCTb CKOPOCTH XMMHUUYECKON PEaKLMK OT MPUPOIbl PEArupyIOIINX BEIIECTB.
3aBUCHUMOCTbh CKOPOCTH XMMHUYECKON PEAKIMH OT KOHIIEHTPALMK Pearupyomnux BemecTs.
3aBUCUMOCTH CKOPOCTH XHUMUUYECKOW PEAKIIMU OT TUIOIAJN COMPUKOCHOBEHHUS PEarupyIOIINX BEIIECTB («KHUTISIUN CIOW ).
3aBUCHUMOCTbh CKOPOCTH XUMHUECKON PEaKIMK OT TEMIIEPATYPhl pearupyroIINX BEIIECTB.

JlabopaTopHbIe ONbITHI

1. BzauMopelcTBue aMMHuaka v XJIOpoBOJAOpOAA.

2. Peakuys HeHTpalln3aLny.

3. HaGmtonenue TeroBoro 3¢gdexra peakiiny HeuTpaau3aiu.

4. BzaumojeiicTBue cepHoit KUCIOTHI ¢ okcuaom meau (II).

5. PaznokeHune nepokcuaa BOJOpO/ia C MOMOIIBIO KaTajaa3bl KapToges

6. 3aBUCMOCTBH CKOPOCTH XUMHUYECKOU PEAKIIUU OT MPHUPOJIbI PEarupYIOIIUX BEIIECTB HAa MPUMEPE B3aMMOJICHCTBHS pacTBOPOB THOCYIIb(aTaHATPHS U
xjopuaa 0apusi, THOCYIb(aTa HATPUS U COJITHON KHCIIOTHI.

7. 3aBUCHUMOCTb CKOPOCTH XUMHUYECKOU PEaKIMK OT IPUPOIbl METAIIJIOB MPU UX B3AMMOJIEUCTBUH C COISTHOM KUCIOTOM.
8. 3aBUCUMOCTh CKOPOCTH XMMUYECKOW PEAKIIUH OT MPUPOJIbI KUCIOT MPU B3aUMOJICUCTBUU UX C KEIE30M.

9. 3aBUCUMOCTb CKOPOCTH XUMHUYECKOU PEAKIIMK OT TEMIIEPATYPHI.

10. 3aBUCHMOCTBH CKOPOCTH XUMUUYECKON PEAKIIUU OT KOHIICHTPALIHH.

11. 3aBUCUMOCTH CKOPOCTH XMMUUYECKOW PEAKLIUU OT TUIOUIAJAN COTPUKOCHOBEHHUS PEarupyrolnuX BELIECTB.

12. 3aBUCHMOCTBH CKOPOCTH XUMHUUYECKOW PEAKIUK OT KaTaau3aTropa.



XuMH4YecKHe peakui B PaCTBOPAX 3JIEKTPOJINTOB

[Tonsite 00 3JEKTPOIUTHUECKON TUCCOLMALUU. DIEKTPOIUTHl M HEIEKTPOIUTHL. MexaHU3M UCCOLMALUU 3JIEKTPOJIUTOB C PA3IUYHBIM
xapakTepoM cBsi3u. CTETeHb ICKTPOIUTUYECKON qucconualui. CUIbHBIE U ca0bIe SJICKTPOIHTHI.

OcHOBHBIE MOJIOKEHUS TEOPUU AIIEKTPOIMTUUECKON aAuccoruanuu. Kinaccudukanus 1OHOB U UX cBOMcTBA. KUCIIOTHI, OCHOBaHUS U COJIU Kak
MeKTpouThl. X Knaccudukamus u qucconuanusi.

OO0mure XMMHYECKHE CBOMCTBA KHCJIOT: MU3MEHEHHME OKPACKM HHAMKATOPOB, B3aUMOJCHCTBHE C METajulaMH, OKCHUAAMHU U TUAPOKCHUAAMHU
METAJIJIOB U COJIIMU. MOJIEKyJIIpHbIE U MOHHBIE (IIOJIHBIE U COKPALEHHBIE) YPABHEHUSI pEaKLIUM.
XHWMHYECKUI CMBICII COKPAIIEHHBIX YPABHEHU. Y CIIOBUS MPOTEKAHUS PEAKLIMI MEXKy SJEKTPOJIUTAMU J0 KOHLA. Psii aKTUBHOCTH METAILIOB.

OO0muye XUMUYECKHE CBOMCTBA INEIOYCH: B3aMMOJCHCTBHE C KHUCIOTaMH, OKCHUJAAMH HEMETaUIOB, colisiMu. OOIIMEe XUMHUYCCKHE CBOWCTBA
HEpPacCTBOPHUMBIX OCHOBAHHUI: B3aMMOJIEUCTBUE C KUCIOTAMH, PA3JI0KEHHUE IPYU HarpeBaHUU.

OO0me XMMUYECKHE CBOMCTBA CPEIHUX COJICH: B3aUMOJEHCTBUE C KUCIOTAMHU, IIEJI0YaMHU, COJISIMU U MeTajulaMu. B3aumoneincTBue KUCIIbIX
COJIEH CO IIETOYAMH.

['unponu3, kKak 0OMEHHOE B3aUMOJICHCTBUE COJICH ¢ BOAOW. [ MIpOIN3 COM CUIILHOTO OCHOBAHUS U CJIA00M KUCIOTHL. ['uaponus comu ciaboro
OCHOBaHMS U CUJIbHOU KucaoTsl. [Ikama pH.

CBoiicTBa KUCJIOT, OCHOBAaHUU, OKCHIOB M COJIEM B CBETE TEOPUM DJICKTPOIUTHUYECKON TUCCOIUAIIUU U OKUCIUTEIIBHO -BOCCTAHOBUTEIHHBIX
peaKIuid.

JdemMoHcTpanuu.
e lcnblTaHue BEeUIECTB U UX PACTBOPOB Ha 3JIEKTPOINPOBOJIHOCTD.
e 3aBUCUMOCTD IEKTPONPOBOIHOCTH YKCYCHOM KUCIIOTHI OT KOHLIEHTPALINH.
e  JIBM)KEHME OKpAILIEHHBIX HOHOB B 3JIEKTPUYECKOM TIOJIE.
e OrnpeneneHue XapakTepa Cpebpl B pacTBOpax COJIEH.

JlaGopaTopHbIe ONBITHI.

13. Jlucconmanus cnadbixX 3JIEKTPOIIUTOB HA PUMEPE YKCYCHOM KUCIOTHI.

14. I3MeHeHre OKpACKHA UHAMKATOPOB B KUCIOTHOM Cperie.

15.Peakuys HeHTpaau3aluy pacTBOpa MIENOUN PAIIMUYHBIMUA KHCIOTAMHU.

16. [Tomygyenue runpoxcuaa meau (I1) u ero B3anMoaeiicTBrE ¢ pa3TMIHBIMUA KHUCIOTAMHU.
17. B3aumopeicTBre CHITBHBIX KUCIIOT ¢ okcuaoM meau (I1).

18. B3aumoeiicTBUE KUCIIOT C METAJUIAMH.

19. KayecTBeHHas peakiys Ha KapOOHAT-HOH.

20. Iomyyenne CTyAHS KPEMHHEBOM KHCIIOTHI.

21. KauecTBeHHast peakiys Ha XJIOPHJI- UM CYIb(paT-HOHbI



22. VI3MeHeHne OKpacKy MHANKATOPOB B IIEIOYHOM Cpejie.

23. BzauMoieiCTBUE IEIOYEH C YTIICKUCITBIM Ta30M.

24. KadecTBeHHas peakIius Ha KATHOH aMMOHHUSI.

25. ITonmyuenue runpokcuaa meau (1) u ero pasnoxenue.

26. BzaumoielicTBre KapOOHATOB ¢ KHCIIOTAMHU.

27. Ionyuenue ruapokcuaa sxeiesa (111).

28. BzaumoeiicTBue xeine3a ¢ pactBopoM cyibdara menu (I1)

IIpakTnyeckune padorTnl
1. Pemienne sKkCiepuMEHTANIBHBIX 3a/1a4 110 TeMe «DNEeKTPOIUTUYECKAs JUCCOLMALIUS

HemeTtayuibl M MX coeIMHEHUSA

CrpoeHre aTOMOB HEMETAJJIOB M MX mojoxkeHue B Ilepuonuueckoil cucreme. Pan snextpoorpunarensHocTd. Kpucrtamumdeckue pemeéTku
HEMETaJIJIOB — MPOCTHIX BEUIECTB. AJUIOTponus U €€ npuuuHbl. Pu3ndeckue cBoicTBa HeMeTau1oB. O01ne XMMUYECKHUE CBOMCTBA HEMETAIIJIOB:
OKHCIIUTEIbHbIE U BOCCTAHOBUTEIILHBIE.

["anmoreHsl, cTpoeHHE HX aTOMOB M MOJEeKyld. PU3NYECKME U XUMHUYECKHE CBOICTBA TajlOT€HOB. 3aKOHOMEPHOCTH H3MEHEHUS CBOWCTB
raJJOreHOB B 3aBUCHMOCTH OT uX mojioxkeHus B Ilepumonuueckoil cucteme. HaxoxkaeHue rajoreHoB B IMpUpoJe U UX HojdydyeHue. buonmormueckoe
3HAYEHUE U IPUMEHEHHE I'aJIOT€HOB.

["aoreHoBOOPOJBI M COOTBETCTBYIOLIME MM KHCJIOTBI: IUIABMKOBas, COJIsIHas, OpOMOBOJOpOJHAs, HOJOBOJOpOJHAas. [amoreHunsl.
KauecTBeHHBIE peakIK Ha raJoreHua-uoHbl. [IpuMeHeHne coeJMHeHH raJloreHOB M UX OMOJIOrHYecKas poJb.

OOmas xapakrepuctuka sneMeHToB VIA-rpynmbel. Cepa B mpuposae u e€ moiydeHue. AJIOTPONHBbIE MOJU(HKAIMKA Cepbl U UX CBOMCTBA.
XHUMUYECKUE CBOKCTBA CEPBI U €€ TPUMEHECHHUE.

CepoBoJ10poJI: CTPOEHUE MOJIEKYIbI, (pU3MUYecKre U XMMUYECKHe CBOMCTBA, monydeHue U 3HadeHue. CepoBogopoanas kuciorta. Cynbduasl U ux
3HaueHue. JIIoMuUHOOPBHL.

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

Oxcup cepri( VI), cepras kucnora, cynabgatsl. KpuctamioruaparTsl.

CepHast KuCIOTa - CUJIBHBIN 31eKkTponut. CBoiicTBa pa30aBIeHHONM CEpHOM KHUCIOTHI, KaK TUIWYHOM KHCIOTBL: B3aUMOJIEHCTBHE C METalJaMH,
OCHOBHBIMM U aM(OTEpHBIMU OKCUIAMH, OCHOBAHUAMHU U aM(POTEPHBIMU THJIPOKCHIaMU, coiisiMu. KauecTBeHHas peakius Ha cylb(aT-uoH.

OOmiast XapakTepUCTHKA 3JIeMEHTOB VA-Tpymmbl. A30T, CTPOEHHE €ro aToMa M MoJIeKynbl. Pu3ndeckue 1 XUMHUUECKUE CBOMCTBA U NMPUMEHEHHE
a30Ta. A30T B IPUPOJIE U €ro OHOJIOrHYecKast poib.

AMMHaK, CTpoe€HHE MOJIEKYNbl U (U3NYecKHe CBOcTBa. AMMHUAuHas BOJA,, HAIIATBIPHBIA CIMPT, TMJpAT aMMHaka. JIOHOPHO - aKIeNnTOpPHBIN
MeXaHU3M 00pa30BaHUs KaTHOHA aMMOHUS. BoccranoBuTenbHble cBOcTBAa amMMmHaka. Cojal aMMOHUS M MX NpuMeHeHue. KauecTBeHHas peakuusi Ha
KAaTHOH aMMOHHUSI.

Oxcupl a30Ta: HECOIe00pa3yIoLe U KUCIOTHbIE. A30THCTasi KUCI0Ta U HUTPUTHL. A30THAsI KMCIIOTa, €€ MoTy4eHune u cBoiictBa. Hutparsl.



doctop, crpoenue aroma u amwrorponms. Dochuapl. Dochun. Oxcun dochopa(V) u oprodochopnas kucnora. Docharel. DocdopHbIe
ynobpenus. THCEeKTUIIUABI.

OOmast xapakTepucTuka 3JeMeHTOB IV A-rpynmbl: 0COOEHHOCTH CTPOCHHS aTOMOB, MPOCTHIX BEIIECTB M COCJUHEHUH B 3aBUCHMOCTH OT
MoJIOKeHUs drneMeHToB B Ilepuoamnueckoil cucreme. Yriaepoa. AIoTpornHble Moaudukauuu: anamasz, rpaput. AMOpQHBIA yriepoa: caxa,
aKTUBUPOBAHHBINA yrojb. AZcopOius. XuMHUECKUe CBOMCTBA yriepoaa. Kokcoxummuueckoe mpor3BOJICTBO U €ro npoaykius. Kapoumsl.

Oxkcun yriepona(Il): ctpoenne mosekysbl, mojaydeHue u ero cBorictBa. Okcun yraepona(lV): crpoeHrue MOJIEKYIIbI, TIOJYYSHHE U €ro CBOMCTBA.
VYronpHas kucnora. Coiau yroabHOW KUCIIOTHI: KapOOHATHI M THAPOKapOoHaThl. TexHuueckas U MUIeBas coja.

Opranuueckasi Xumusi. YTJI€BOJOPO/IBI..

Mertan, 3TaH ¥ NpoNaH Kak IpeesbHble (HACHILIEHHBIE) YIIEBOOPOAbl. DTHIIEH U alleTUIIEH, KaK HENPEA/IbHbIE (HEHACBIILIEHHBIE) YIIIEBOJOPOIbI.
Crpykrypabie Gopmynsl BeulecTB. ['opeHue yrineBoaopoaoB. Peakuuu aeruapupoBaHus MpeAeabHBIX YIIeBoA0poaoB. KauecTBeHHBIE peakiuy Ha
HeNnpeeNbHbIE COSIUHEHMUS.

CrupTsl. DTUIIOBBIN CIIUPT, €0 MOJIyYeHUE, IPUMEHEeHHEe U (hu3nooruueckoe aeicteue. TpéxaTtoMHublil cniupt riaunepud. KauecTBeHHast peakiius
Ha MHOTOAQTOMHBIE CITUPTHL. YKCYCHAs KHCJIOTA - IPEJCTaBUTEINb Kiacca KapOOHOBBIX KHCIIOT.

Kpewmuuii, ctpoenue ero aroma u cBoiictBa. Kpemuuii B mpupoae. Cunmununasl u cunad. Oxkeun kpemuaus(1V). KpemuaueBast kucioTa u e€ comiu.
[TpousBosacTBO CcTEeKia W IeMeHTa. [IpoayKIusl CHIMKATHOW MPOMBIIUIEHHOCTH: ONTHYECKOE BOJOKHO, Kepammuka, ¢apdop, dasuac. Onrtuueckoe
BOJIOKHO.

Hewmeranner B mpupoae. @pakiunoHHas EPErOHKA KHUIKOTO BO3/AyXa KaK CIIOCO0 MOJTY4YeHHUsl KHCIOpoaa, a30Ta, aprona. [lonydenue docdopa,
KpEMHUS, XJI0pa, H0Aa. DJIEKTPOIU3 PacTBOPOB.

[ToryueHue cepHOW KHUCIOTHI: ChIPbE, XMUMU3M, TEXHOJIOIMUYECKas CXE€Ma, METOJ KMIISILIEro ClIosi, MPUHIMIIBI TEJI000MEHa, MPOTUBOTOKA U
uupkyisinuu. OneyM. [Ipon3BoaCcTBO amMMuaka: CbIpbE€, XUMHU3M, TEXHOJIOTUYECKAS CXEMA.

JdemMoHcTpanuu
e Kosneknus HeMeTalIoB.
e  Monenu KpUCTAJUINYECKUX PEMIETOK HEMETAJUIOB: AaTOMHBIE U MOJIEKYJISIPHBIE.
e (O30HATOp M MPUHLUIBI €T0 pabOThHI
e ['opeHue HeMeTaIOB - MPOCTHIX BEIIECTB: cepbl, hocopa, IPEeBECHOTO YIJIsl.
e OOpas1bl raJIOTeHOB - MPOCTHIX BEIIECTB.
e BzammojelicTBHE rajJoreHoB ¢ METaJUIaMH.
e BriTecHenue xsiopa 6poMoM WM HOJA U3 PACTBOPOB UX COJIEH
e  Koyekuus npupoaHbIX COEIUHEHUN XJ10pa.
e B3saumojeiicTBHE cepbl ¢ METAJIIAMH.
I'openue cepsl B KUCIOpOAE
Komnexuust cyabGuaHbIX pyI.



KauectBeHHast peakuus Ha CyIbQUI-UOH

OO6eciBeunBaHrEe OKPAIICHHBIX TKaHEH U [[BETOB CEPHUCTHIM T'a30M.
B3auMozeiicTBue KOHLIEHTPUPOBAHHOM CEPHOM KHUCIOTBI C MEBIO.
OO0yriauBaHUE OPraHUYECKUX BEIIECTB KOHIICHTPUPOBAHHON CEPHOU KHCIOTOM
Huarpamma «CocTaB BO31yXxan.

BuneodparmenTs! u cnaiasl «IItuusu 6a3apb».

[Tony4yenue, cobupanue u pacro3HaBaHUE aMMHAKA.

Paznoxxenne 6uxpomatr aMMOHHUSL.

B3anmopneicTBre KOHIIEHTPUPOBAHHOM a30THOM KUCIIOTHI C MEJIBIO.
- 'openue uépHoro nopoxa.

Paznosxenue HuTpaTa Kajaus ¥ TOPEHUE APEBECHOTO YrojbKa B HEM

- OOpa3Isl MPUPOIHBIX coenuHeHuit Gpochopa.

['openue docdopa Ha BO3ayXe U B KUCIOPO/IE.

[Toryuenue 6enoro ¢ochopa u UcIbITAHHE €TO0 CBONCTB

Komnekuust «O0pa3iibl NpUPOIHBIX COSAMHEHUN YTIIepoiar»

[Toprper H.JI.3enunckoro. [lornomnienne akTHBUPOBAaHHBIM YIIEM PACTBOPEHHBIX BELIECTB WM ra30B.

YeTpoicTBO IPOTUBOTa3a.
Mogenu MOJIEeKyl MeTaHa, 3TaHa, STUJICHA U alleTHUICHa.
BianmopericTBre sTHIIeHa ¢ OPOMHOW BOJIOW M pacCTBOPOM TIE€pMaHTaHaTa Kajwsl.
OO0mre XMMUYECKHE CBOMCTBA KUCIIOT HA PUMEPE YKCYCHOU KHCIIOTHI.
KadecTBeHHast peakiys Ha MHOTOAaTOMHBIE CITUPTHI.

Konneknust «O6pa3iisl MpUPOIHBIX COSTUHEHUN KPEMHHUSI.

Komnekmnus crekia, KepaMUKH, IIEMEHTA U U3AEITHIA U3 HUX.

Komnexmus mpoayKInuu CUIIMKATHON MTPOMBIIUICHHOCTH.

Buneodpparments! u cnaiiasl «I [pou3BOJICTBO CTEKIIA M LIEMEHTA .

Komnexmus «IIpupoaHbie COeTMHEHNST HEMETAIITIOB) .

Buneogparments! u cnaiiibl «@pakiioHHas IEPErOHKa KHUJIKOTO BO3TyXa

BI/IIleO(I)paFMCHTBI U CIaMIbI ((HOJIy‘-ICHI/IC BOOOpOda, KUCIOpOoAa U TaJIOTCHOB 3JICKTPOJIUTHUYCCKUM CIIOCOOOMY.

Mogenu anmaparoB i NPOU3BOJACTBA CEPHOU KHUCIIOTHI.
Mopens KUMSIIEero ciaosl.
Monaenrs KOJIOHHEI CHHTE3a aMMHAaKa.

Buneodparments! u cnaiiast «IIpousBoactBo cepHoit KucaoTh. "' BuneodparmenTs! u cnaiasl «I[pou3BoacTBO aMMuakay.



e  Komekuus «CpIpb€ Ui MOJIy4EHUS CEPHON KUCIOTBD».

JlaGopaTopHbIe ONbITHI

29. Pacrio3HaBanue rajioreHua-noHoOB.

30. KauecTBeHHBIE peaklIMU HA CYIb(aT-UOHBI.

31. KauectBeHHas peakiiysi Ha KATHOH aMMOHHSI.

32. XuMHUYeCKHe CBOMCTBA a30THOM KUCIIOTHI, KaK JICKTPOJIHTA.

33. KauectBennble peakuuu Ha pocdar-uoH.

34. IlomyyeHne U CBOMCTBA YrOJbHON KUCIIOTHI.

35. KauecTBeHHas peakiys Ha KapOOHAT-HOH.

36. [Iponmyckanue yriaeKucioro ra3a yepe3 pacTBOp CHIIMKATa HATPHSI.

IIpakTnyeckue padornl

2. VIzy4eHue CBOMCTB CONSIHON KUCIIOTHI.

3. M3yueHue CBOMCTB CEpHON KUCIIOTHI.

4. [TonydyeHre aMMHUaKa U U3y4e€HUE ero CBOWCTB.

5. [lonyyenue yriaekucioro ra3a u u3ydeHue ero cBoictB. KauecrBeHHas peakius Ha KapOOHAT-MOH.

MeTaniabl 1 UX COeIMHEHUS

[Tonoxxenne MetaiuioB B llepmogmyeckoil cucteMe XUMHUYECKMX 3JeMeHTOB 1. M. MeHneneeBa, CTpoeHHE MX aTOMOB W KPHCTAJIOB.
Meraunueckas CBS3b U METAIUIMYECKAsA KpUCTALUINYECKas peléTka. Pu3ndeckre CBOMCTBA METAJUIOB: 3JIEKTPO- U TEIIONPOBOJIHOCTD, OTPAXKAIOIIAS
CIOCOOHOCTH, TNIACTUYHOCTH. CIIJIaBbl YEPHBIE U IIBETHHIE.

MeTtanibl Kak BOCCTAHOBHUTENU. DIEKTPOXUMHUUECKUHN psi/i HANpshKEeHUH. B3anmoielicTBe METANIJIOB C HEMETAJlJIaMU, OKCUAaMH, KUCIOTAMH,
COJISIMU. AJTIFOMMHOTEPMHUS.

OO6mas xapaktepuctuka sneMeHToB |A-rpynmbl OKCHABI UM TUAPOKCHIBI IIEIOYHBIX METAJUIOB, WX TOJTy4YeHHE, CBOMCTBA, MpPUMEHEHHE.
Baxnerime cony meaoYHbIX METAUIOB, UX 3HAYEHUE B JKMBOM U HEKUBOU MIPUPOJIE U B )KU3HH YEIIOBEKA.

O6mas xapaktepuctuka d1eMeHTOB |IA-rpynmel OKcHIBI W TUAPOKCHUIBI IIETIOYHO3EMENIbHBIX METaUIOB, HMX TMONy4YeHHe, CBOICTBA,
npuMeHeHne. BaxxHele com mieIouYH03eMETbHBIX METAIUIOB, UX 3HAYCHHE B KMBOM W HEXKMBOW MPHUPOJE W B KU3HM YelioBeka. KapOoHAThl u
TUIPOKApOOHATHI KAJIBIIUA.

JKéctkocTh BOABI: BpeMeHHasi U mocTosiHHasg. CrocoObl ycTpaHeHUus BpeMeHHOHM KECTKOCTH. Coco0bl yCTpaHEHHUs TOCTOSSHHON JKECTKOCTH.
HoHursl.

CoenuHeHus aTIOMUHHS B TIpUpoJe. XUMHUYECKHE CBOMCTBA amfoMuHUA. OCOOCHHOCTH OKCHIA U THAPOKCHUJIA AIFOMUHUS KaK aM(OTEepHBIX
coequHeHNH. BaxkHeire conu anroMuHUS (XJIOpUI, cynbdar).



Ocobennoctu cTpoeHust aroma sxenesa. JKeneso B mpupoze. Baxueimue pynasl xkene3a. Oxcunbl u runpokcust sxenesa(ll) u sxeneza(lll). Conn
xene3a(ll) u sxeneza(Ill). OOHapyxeHHE HOHOB KAaTHOHOB JKejie3a B pacTBOpPE. 3HAUCHHE COSTMHEHUN Kee3a.

Koppo3us xumuueckass W 3JEKTpOXMMHYECKas. 3alluTa METaUIOB OT KOPpO3MH. MeTalibl B NPUpPOJAE: B CBOOOJHOM BHJIE U B BHUJE
coenuHenuil. [lonarue o metamnyprun. YépHas n uBetHas metaiutyprus. [lupomeramnyprus, rTuIpoOMeTAILTyprus, 3JIEKTpOMETauTyprus. JJoMeHHbIi
nporecc. [lepepaboTka uyryHa B cTaib. IIEKTPOIU3 PACIIABOB.

JdemoHcTpauuu
e BsanmoneicTBre HATPUs, TUTUS U KaJbLHS C BOJOM.
e ['opeHHe HaTpuUsl, MATHUSA U XKeJe3a B KUCIOPO/IE.
Benblimka TepMuUTHOR CMECH.
B3aunmMopeiicTBre cMecH MOPOIIKOB CEPhI U JKEJe3a, IUHKA U CEPBI.
B3aunmMopeiicTBre adtOMUHUS C KUCIOTAMM, LIEI0YaMU U BOJOM.
B3aunmopeiicTBue xene3a u Meu ¢ XJIOPOM.
BiaumopeiicTBue Meu ¢ KOHIICHTPUPOBAHHOW CEPHOM KHUCIOTOM U a30THON KUCIOTOM (pa30aBiieHHOM U KOHIIEHTPUPOBAHHOM ).
Oxpacka I1aMeHU COEJUHEHUSIMH 1ET0YHbIX METaJIOB.
Oxpacka I1aMeH! COeJMHEHUSAMU ETO0YHO3EMENbHBIX METAJIJIOB .
lNamenune nu3BecTu BOIOM.
[Tonyyenue KECTKON BOABI B3aUMOIEUCTBUEM YITIEKACIOTO C U3BECTKOBOM BOJIOM.
VYcerpanenue BpeMeHHOM KECTKOCTH KUTITYEHUEM U TOOABKOM COJIBI.
VYcrpaHeHue NoCTOSHHON KECTKOCTU JOOABKOM COIBI.
WonuTsl 1 npuHIMN UX AeicTBUA (BuAeo(parMeHr).
Konnekuus npupoaHbIX COEAMHEHUN aTFOMUHUS.
Buneodparments! u cnaiiapl «OKCHI ATFOMUHUS U €70 MOAU(DUKAITII.
[Toryuenue ampoTepHOro THAPOKCUAA ATFOMUHUS U UCCIIEIOBAHUE €TO CBOMCTB.
Konnekuust «XuMuuecke HICTOUHUKH TOKa.
Pe3ynbpTatrhl AMUTEIBLHOTO SKCIIEPUMEHTA IO U3YUYEHUIO KOPPO3UHU CTATBHBIX U3IEIUNA B 3aBUCUMOCTH OT YCJIOBHI MPOLIECCOB.
Boccranosnenue menu u3 okcuna meau (I1) Bogopomom.
Buneodparments! u cnaiasl «IIpon3BoaACcTBO UyryHa U CTATH».
Buneodparments! u cnaiiasl «M3aemnus U3 4yryHa v CTaauy».
Buneodparments! u cnaiast «I[Ipon3BoicTBO aTtOMUHUS.

JlabopaTopHbIe ONbITHI
37. B3anmoelicTBre xene3a ¢ pactBopoM cynbharta meau(1l).



38. Ilony4eHne U3BECTKOBOM BOBI U OIBITHI C HEH.
39. [Nonyuenne ruapokcuaos xenesa (1) u (I1I).
40.KauecTBeHHBIC PEAKIIH HA KATUOHBI XKele3a.

IIpakTuyeckne padoThl
6. [Tonyuenune xKeCTKON BOABI U CITOCOOBI €€ YCTpaHCHHUSI.
7. PemieHune 3KCIIEpMMEHTANIBHBIX 33734 110 TeMe «MeTauib».

XuMus 4 OKpY:Kaoas cpeaa
Crpoenwne 3emiu: saapo, MaHTHUs, 3eMHasi KOpa, UX XUMHUYECKUH cocTaB. JInuTochepa u e€ xumuueckuii coctaB. Munepainsl. Pyner. Ocagounbie
nopojsl. [lone3nsle nckonaemele. XUMU4eckHi coctaB ruapochepsl. XUMUYECKUHA cocTaB aTMochepbl.
VIcTOYHMKM XWMHYECKOTO 3arps3HEHUsl OKpyXKaromel cpenapl. [1o0anbHBIE HKOJOTHYECKHE IMPOOJIEMBbl YEIOBEYECTBA: IMAPHUKOBBIA 3(QeKT,
KHUCJIOTHBIE JI0KJH, O30HOBBIE JAbIpbl. MeXIyHapoaHOE COTPYAHMYECTBO B OOJACTH OXpaHbl OKPYXKAIOIIEH Cpelbl OT XMMHUYECKOIO 3arpsi3HEHMs.
«3enéHast XuMus».

JdeMoHcTpauuu
e BuneodbparmenTs u crnaiiasl «CtpoeHue 3eMinn U e€ XUMUYECKUi cocTaBy. " Koiekius MUHepaaoB U TOPHBIX MOPOJ.
o Komekuus «Pynpl MmeTanioBy.
e  BuneodpparmenTs! u cnaiiasl «l'100anbHble 3KOJI0TMYECKHE TPOOIEMbI UEJIOBEUECTBAY.

JlabopaTopHbIe ONbITHI
41. 3yueHue rpaHuTa.
42. VI3yyeHue MapKupOBOK pa3IMyYHbIX BUJIOB IPOMBIIIICHHBIX U POIOBOJILCTBEHHBIX TOBAPOB

O0o0menne 3HaHUH 110 XMMHH 32 Kypc OCHOBHOM MIK0JbIL. IToaroroeka k OCHOBHOMY rocy1apcTBeHHOMY 9K3aMEHY
CtpoeHue aToMa B COOTBETCTBHH C MOJIOKEHUEM XUMHUUECKOro 1eMenTa B [leproauueckoii cucteme. CTpoeHHE BEIIECTBA: XUMUUECKAsl CBSI3b

U KPUCTAIUTNYECKUE PEHIETKU. 3aBUCUMOCTh CBOMCTB 00pa30BaHHbIX JIEMEHTAMHU MPOCTHIX BEHIECTB (METAJIOB, HEMETAJIOB, OJIarOPOAHBIX Ta30B) OT
IIOJIOKCHUS JJIEMCHTOB B Hepnozmqecxoﬁ cucteMe. Tumnosorus HCOPraHNMYCCKUX BCUICCTB, ACJICHUC X Ha KJIACChI U I'PYIIIBI. HpeI[CTaBI/ITeJ'II/I.

IIpu3Haky M ycioBUS NPOTEKaHWS XUMHYECKHMX peakuuid. TUIIONIOrHMs XMMHUYECKHMX PEAKLUil M0 pa3jMYHbIM OCHOBaHUSAM. Peaknuum HMOHHOIO
obmeHa. OKUCIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIINY.

XUMHUYECKHE CBOMCTBA MPOCTHIX BEUIECTB. XapaKTepHble XUMHUECKUE CBOMCTBA COJICOOPA3YIOMIUX OKCHI0B, THIPOKCHIOB (OCHOBaHUM, KUCIOT U
aM(pOTEPHBIX THIPOKCUIIOB), COJIEH.



B pe3yJbTaTe H3y4Y€HUS XUMHUH HaA 0a30BOM YPOBHE B 9 kiacce

Y4eHUK HAYYUTCS:

Ilonumamo

- XUMHYECKYIO CHMBOJIMKY: 3HAaKU XUMHUYECKUX JIIEMEHTOB, (POPMYIIbI XUMHUYECKUX BEIIECTB, YPABHEHHS XUMUUYECKHX PEaKIui

- BOXHEHIINE XMMUYECKHUE MOHATHS: BELIECTBO, XUMUYECKUN 3JIEMEHT, aTOM, MOJIEKYJIa, OTHOCUTEJIbHbIE aTOMHAsl U MOJIEKYJISIpHasi MaccChl,
VOH, KaTHOH, aHUOH, XUMHUYECKasl CBs3b, DJIEKTPOOTPULIATEIILHOCTD, BAJIEHTHOCTh, CTEIIEHb OKUCIICHMS, MOJIb, MOJISIPHAs Macca, MOJISIPHBIN
00BbEM, PACTBOPHI, SJICKTPOIUTHl M HEIIEKTPOIUTHI, JJIEKTPOIUTHYECKAs IUCCOLMALIMSA, OKUCIUTENIb U BOCCTAHOBUTENb, OKUCICHHE U
BOCCTAHOBJICHHE, TETUIOBOH 3(PPEKT peakinu, OCHOBHBIC TUITBI PEAKIIUH B HEOPTaHUICCKOU XUMUH

- (hOopMyYIHPOBKH OCHOBHBIX 3aKOHOB U TEOPHIl XMMUU: aTOMHO-MOJIEKYJIIPHOTO yYEHUS, 3aKOHOB COXPAaHEHHUsI MacChl BEIIECTB, MOCTOSHCTBA
cocraBa BellecTB, ABorajpo; nepuoanueckoro 3akona J[.M1.MenzaeneeBa; TeOpuu CTPOCHHUS aTOMa M y4EHUS O CTPOCHUHU BELIECTBA; TEOPUU
3IEKTPOJUTUYECKON JUCCOLMALIMU U YUYEHUSI O XUMUYECKON PEaKLIUH.

Has3zvigamo

- XUMHYECKHUE DIIEMEHTHI

- COCJUHEHNU U3yYEHHBIX KJIIACCOB HEOPTaHUYECKUX BEILECTB

- OpraHMYecKHe BellecTBa Mo UX (opmyne: MeTaH, 3TaH, STWIEH, alleTWIEH, METaHOJ, 3TaHOJ, TNIMUEPHUH, YKCYCHas KHCJIOTa, IIII0KO03a,
caxaposa

Oovacnamp

- (pusmyeckuii cMbICT MOPSAKOBOIO HOMEpAa XMMHUYECKOTO 3JIEMEHTa, HOMEpa IpyNNbl M MEepHoJa B MEPUOIUYECKON CUCTEME XMMHUYECKHUX
anemeHToB J[.M.MeHeneeBa, K KOTOPBIM 3JIEMEHT IIPUHAIIIEKUT

- 3aKOHOMEPHOCTU U3MEHEHHUS CTPOEHUSI aTOMOB, CBOMCTB 3JIEMEHTOB B MpEJiesiax MaJIbIX EPHUOJ0B U A-TPYIII, a TaK)Ke CBOMCTB 00pa3yeMbIX
VMU BBICIIUX OKCUIOB U TUAPOKCHUIOB

- CYIIIHOCTb MpOIiecca IEKTPOIUTUUECKON AUCCOLUAIIMH U PeaKIiil HFOHHOTO 0OMEHa

Xapaxkmepuzoeambo

- XUMHYECKHE 7yIeMEeHTBHl 1-20 Ha OCHOBE HUX IIOJIOKEHUS B NEPUOAUYECKON cHCTeMe XUMUYecKnx sieMeHToB J[.M.MenneneeBa u
0COOEHHOCTEH CTPOeHHS UX aTOMOB

- B3aHMOCBSI3b MEK/y COCTaBOM, CTPOEHHUEM U CBOWCTBAMH HEOPTaHUYECKUX BEUIECTB

-XUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKHX BEIECTB (IIPOCTHIX BEIIECTB M COCTUHEHUH)

Onpeodenamep

- COCTaB BEILIECTB M0 UX GopMyIam

- BAJICHTHOCTb U CTEIIEHU OKHUCIICHUS DJIEMEHTOB B COCIMHEHUH



- BHJIbI XMMHYECKOM CBSI3U B COCIUHCHUIX

- TUIIbI KPUCTAJIMYECKUX PEIIETOK TBEP/IbIX BEIIECTB

-IPUHAITICKHOCTH BEIIECTB K OMPEIEICHHOMY KJIACCY COCIMHEHUM

- TUIIbI XUMUYECKUX PEaKIIHIA

- BO3MOXXHOCTb NMPOTEKAHUS PEAKIMil HOHHOTO 0OMeHa

Cocmasnamo

- CXEMBI CTPOEHHUs aTOMOB IIEPBBIX JBALATH MIEMEHTOB Ilepuoandeckon cucremsl J1.11.Menneneesa

- opMyIIBI HEOPTaHUYECKUX COCTMHEHUIN M3YYCHHBIX KJIACCOB BEIICCTB

- YPaBHEHHSI XUMUYECKHUX PEAKIIHA, B TOM YUCIIC OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX, C TOMOIIBIO METO/A AIEKTPOHHOTO Oananca
be3onacno oopawamuca

- ¢ XMMHYECKOH MOoCcy10i 1 1abopaTopHbIM 000pyI0BaHUEM

IIpo6ooump xumuueckuit IKCnepumenm

- HOATBEPKAAOIINI XUMUYECKUI COCTAB HEOPraHUYECKUX COEAUHEHHI

- IOJATBEPKAAFOIINI XUMHUUECKUE CBOMCTBA M3YUEHHBIX KJIACCOB HEOPTraHUYECKUX BEILIECTB

- 110 TIOJTYYEHHUI0, COOMPAHUIO M PACIIO3HABAHUIO ra3000pa3HBIX BEIIECTB

- 110 OIIPEIECTICHUIO XJIOPU-, CyIb(aT-, KapOOHAT-MOHOB M MOHA AMMOHHUS C TIOMOIIIbIO KAU€CTBEHHBIX PEaKIIHii

Botuucname

- MacCOBYIO JIOJTI0 XUMUYECKOTO AJIEMEHTA 10 (HOpMyJie COCTUHEHHS

- MAacCOBYIO JIOJIIO BEILIECTBA B paCTBOPE

- Maccy OCHOBHOI'O BEIIECTBA MO U3BECTHOM MACCOBOM J10JI€ TPUMECE

- 00bEMHYIO JIOJTI0 KOMITOHEHTa ra30BOi cMecH

- KOJIMYECTBO BEIIECTBA, 00bEM UM MACCY BEIIECTBA MO KOJIUYECTBY BEIIECTBA, 00BEMY HJIM MAcCE PEareHTOB WJIM MPOJAYKTOB PEAKIIHI
Hcnonvzoeamsv npuodpemennvie 3HAHUA U YMEHUA 8 NPAKMUYECKOIUL 0esimeIbHOCHU U NOBCEOHEBHOI HCUZHU

- st 6€30macHOro OOpalleH sl ¢ BEIIeCTBaMH U MaTepuajiaMH B MOBCEAHEBHON JKU3HU U TPAMOTHOTO OKa3aHUs MEePBOM MOMOIIU MPHU 03KOTax
KHCJIOTaMU M IIEeJI0YaMU

- IUTsl OOBSICHEHUS OTAETHHBIX (PaKTOB M MPUPOJHBIX SIBICHUN

- 17151 KpUTAYECKON OIIEHKH MH(OpPMAIIUU O BEIIECTBAX, UCTIOIB3YEMbIX B OBITY

BI)IHyCKHl/IK IMOJYYUT BO3ZMOKHOCTD HAYYUTHLCH:

XapakTepu3oBaTh OCHOBHBIE METO/BI TO3HAHHS XUMUYECKIX 00BEKTOB

Paznuuarhk xuMuueckue 0ObEKTHI (B CTaTHKE):

- XUMHYECKHE 3JIEMEHTHI U IIPOCThIE BEIIECTBA

- METaJUTbl U HEMETAILIBI (M XapaKTeprU30BaTh OTHOCUTENHFHOCTD MIPUHAIICKHOCTH TAKUX OOBEKTOB K TOW MIIM UHOU TPYIIIe



- OpraHU4ecKHe U HeOpraHMYECKrue COeTUHEHUS
- THIPOKCUIBI (KHCIOPOACOAEPIKAIINE KUCIOTHI, OCHOBAHHs, aM(OTEPHBIE THIPOKCUIHI)

- OKCH/JIbI HecoJIeo0pa3yrolue 1 cojeodpasyroniue (KUCI0THbIE, OCHOBHBIE, aM()OTEPHEIC)

- BJICHTHOCTh M CTETICHU OKHUCIICHHUS

- CUCTEMaTHYECKUE U TPUBUAIBHbBIE TEPMUHBI XUMUYECKOH HOMEHKIIATYPbI

- 3HAKOBYIO CUCTEMY B XUMHUU

Paznuyarh xumMudeckne 0ObeKTHI (B TUHAMUKE):

- (hu3nyecKre U XUMUYECKUE CTOPOHBI MPOLIECCOB PACTBOPEHUS U IUCCOLIUAIINN

- OKHUCIIUTENbHO-BOCCTAHOBUTEIbHBIC PEAKIINH U PEaKIIUU OOMeHa

- CXEMBI U YpaBHEHUS] XUMUYECKUX PEaKIUuil

CooTHOCHUTD:

- DK30TEPMHUYECKUE PEAKIIUN U PEAKIIUU TOPEHHSI

- KaTaJIMTUYECKHE PEaKuu U pepMEHTATUBHBIC PEAKIIHH

- MeTaJlJl, OCHOBHBIN OKCHUJ, OCHOBAaHUE, COMb

- HEMeTaJlJl, KUCJIOTHBIA OKCHJI, KUCIIOTY, COJb

- CTPOEHHE aToMa, BUJ XUMHUYECKON CBSI3U, TUI KPUCTAIUTMYECKON PEIeTKU U (PU3HUECKUE CBOICTBA BellleCTBa

- HaXOXKJICHHE DJIEMEHTOB B MPUPOJIE M MTPOMBIIIUICHHBIE CTIOCOOBI MX TTOTY9IEeHUS

- HE0OXOIMMOCTh XUMHUYECKOI'O TPOU3BOJICTBA U TPEOOBAHUI K OXPAHE OKPYKAIOIIEH CpeIbl

- He0OXOAMMOCTh IPUMEHEHHUSI COBPEMEHHBIX BEIIECTB U MaTEPUAIOB M TPEOOBAHUH K 3I0POBHECOCPEIKEHHIO

Bb1BUTaTh U 3KCIIEpUMEHTAIBHO IPOBEPSATH THIIOTE3bl O XUMUUYECKMX CBOMCTBAX BEIIECTB HA OCHOBE UX COCTaBa, CTPOCHUS U
MIPUHAJJICKHOCTH K ONPEIeTICHHOMY Ki1accy (TpyIIe) BEmecTB

IIporuo3upoBaTh CIOCOOHOCTH BEIIECTBA MPOSBIATH OKUCIUTENbHBIE UM BOCCTAHOBUTEIbHbBIE CBOMCTBA C YUETOM CTETIEHEH OKUCIIEHUS
3JIEMEHTOB, BXOJSIIMX B €T0 COCTAB, a TAK)KE MPOJTYKTOB COOTBETCTBYIOIIUX OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEaKIIHii
CocTaBisTh ypaBHEHUS PEAKLIUN C yUaCTHEM THUIIUYHBIX OKUCIIUTENEH U BOCCTAHOBUTEINEH Ha OCHOBE JIEKTPOHHOTO OanlaHca
OmnpenensiTh BO3MOKHOCTh MPOTEKAHUSI XUMHUECKUX PEAKIINH Ha OCHOBE AIEKTPOXUMHUYECKOTO PsiJia HAMIPSDKEHUH METaIlIOB, psijia
3JIEKTPOOTPHIIATEILHOCTH HEMETAIIJIOB, TAOJIUIBI PACTBOPUMOCTH U y4eTa YCIOBUM MPOBEACHUS peakui

[TpoBOIUTH pacyeThl MO0 XUMUIECKUM (POPMYIIaM U YpaBHEHHSIM

- JUTS BBIBOZAA (hOPMYJITBI COSMHEHUS TI0 MACCOBBIM JIOJISIM DJIEMEHTOB

- JUTS IPUTOTOBIICHHSI PACTBOPA C UCTIOIH30BAHNEM KPHUCTAIUIOTHIPATOB



- JUTS1 HAXOXKJICHUS TOJIM BBIXO/[a MPO/IYKTa PEAKIIMH [0 OTHOLICHUIO K TCOPETUUECKH BO3MOKHOMY
- ¢ ucnoiib3oBanue npapuia [ ei-Jlroccaka 06 00bEMHBIX COOTHOIICHUSIX Ta30B
- C HCIIOJIb30BAHUEM MOHATUH «KMOJIbY, «MMOJIbY, «4HCI0 ABOTAAPO»
- [10 TCPMOXUMHUYCCKUM YPABHCHUAM PCAKIINU

e TIpoBOIUTH XUMHUYECKHIA IKCIIEPUMEHT C HEYKOCHUTEIBHBIM COOJIFOICHUEM MPABUII TEXHUKH O€30MaCHOCTH
- 10 YCTAHOBJICHUIO KQYECTBEHHOT'O U KOJMYECTBEHHOTO COCTaBa COCIMHECHUS
- [IPH BBIIIOJIHCHHUU UCCICAOBATCIILCKOI'O IIPOCKTA
- B JOMAalllHUX YCJIOBUAX

e lcnonb3oBaTh NpUOOPETEHHBIE KIIIOUEBbIE KOMIETEHLMU JJIsS BBIIIOJIHEHUS NPOEKTOB M y4EOHO-UCCIIENOBATEIbCKUX PabOT MO H3YyYEHUIO
CBOMCTB, CITI0COOOB MOJTY4CHHSI U PacIiO3HABAHUSI BEIICCTB

e OmnpenensiTh UCTOYHUKH XUMHUYCCKON HH(POPMAIMU, MPEACTABIATh CIIUCOK MH()OPMAIMOHHBIX PECYPCOB, B TOM YHCIE W Ha HHOCTPAHHOM
SI3BIKE, TOTOBUTHh WH(OPMAIIMOHHBIN MPOIAYKT U MPE3CHTOBATh €ro

e OOBEKTUBHO OIICHWBATh MH(DOPMAIIMIO O BEHIECTBAX M XUMHUYCCKHX IMPOIECCaX, KPUTUYECKH OTHOCHUTHCS K TCEBIOHAYYHOH HH(POPMAIIHH,
HEeT0OPOCOBECTHOM peKJiaMe B CPEICTBAX MAacCOBOW MH(OpMAIUU

e (Co3maBarh MOJIEIH M CXEMBI ISl PEIICHUS y4eOHBIX U MO3HABATEIBHBIX 3a/1a4.

6. TemaTnuyeckoe IIAHMPOBAHNE KypPCa XMMUM.

9 kiace
Ne Paspnen kypca Koun OcHoBHOE coaepxaHHe 10 TeMaM
n/n 4ecTB
0
4acoB
1 IMoBTOpenue n 0000meHue cexnenuii mo | 54. | 1. Kimaccudukanus HeopraHu4ecKuX BEUIECTB U UX HOMEHKJIATypa. TUIbI
Kypcy 8 kiaacca. XumMuueckue peakium XUMUYECKOH CBSI3U
2-3. Kinaccuukanust XAMUIECKUX PEAKIIMH [0 Pa3IMYHBIM OCHOBAHUAM
4-5. TToHATHE O CKOPOCTH XUMHUYECKON peakuuu. Karanus
2 XHMHYeCKHe peaKllMi B pacTBOpax 94, | 1. DnekrponuTUUecKas IUCCOLMALINS
2. OCHOBHBIE MOJIOKEHUS TEOPUH IIEKTPOTUTHUECKON AUCCOLUAITIH
3-4. XumMHuueckue CBOMCTBA KUCIIOT KaK 3JIEKTPOIUTOB




5. XuMHYecKHe CBOMCTBA OCHOBAHUH KaK AJICKTPOJIUTOB

6. XuMU4ecKre CBOMCTBA COJICH KaK AJIEKTPOJIUTOB

7. IloHsiTie 0 TUAPOIIU3E COJICH

8-9. O6o0bmenne n cuctemaru3anys 3HaHu# o reme. KontponsHas padora Ne 1

HeMeTanasl 1 UX cOeTUHEHUS

214

1. O6mas xapakTeprucTuKa HEMETAIJIOB

2. O0mas xapakrepucTrka neMeHToB VI A—Trpynisl - raoreHoB

3. CoenuHeHus TaJOreHOB

4. Obmas xapaktepucTuka nemeHToB VI A—rpynmsl — xanpkoreHoB. Cepa
5. CepoBoopo U CyIbGUIbI

6. KucnopoHble coelMHEHUs Cephl

7. O01as xapakTepucTHKa 3J1eMeHTOB V' A—Tpymiibl . A30T

8. AMMmuak. Conu aMMOHUS

9 -10. KucnopoaHsie COeIMHEHUS a30Ta

11. ®ocdop u ero coequHeHUS

12. O6mras xapakrepucTrka 35meMeHToB 1V A—rpynmsl. Yriaepos

13. KucnopoaHble coeAMHEHUS yTaepoaa

14. YraeBoaopo b

15. Kucnoponconepxaiiue opraHuueckiue CoOeJUHEHUs

16. Kpemuuit u ero coeTuHEHUS

17. CunukatHasi IPOMBILUIEHHOCTh

18. Ioy4yeHne HEMETAIIOB

19. TlonyueHue BaKHEHIINX COEMHEHUI HEMETAIIOB

20 - 21. OGoOmieHne W cucTeMaTh3anusl 3HaHWK 1Mo TeMe «Hemeramnsl m MX
coeauHeHus». KonrponbHas padora Ne 2

MeTajiibl H UX COeAMHEHUSA

14 4.

1. O6mas xapakTeprucTUKa METaJIoB

2. X¥MHYeCKHe CBOMCTBA METAJJIOB

3-4. O0u1ast xapakTepUCTHKA 31eMeHTOB | A—Tpynmbl
5. O6mas xapakrepucTuka 3nemMeHToB || A—rpynmsl
6. XKecTkocTb BO/IBI M CLIOCOOBI €€ YCTpaHEeHHUs

7. ANIOMAHHN U €70 COeINHEHUS

8-9. XKenes3o0 u ero coenuHeHUs

10. Koppo3ust MEeTaJIOB B CITOCOOBI 3aITUTHI OT Hee




11 -12. Mertanisl B mpupose. [lonsTHe 0 MeTaITypruu
13. O606meHre 3HaHMI TT0 TeMe «MeTauTb)
14. KontpoasHas pabora Ne 3

5 JlabopaTopHbIil IPAKTUKYM 74 | 1. Ilpaktuueckas paGora Ne 1. PemieHue sKCIepUMEHTANBHBIX 3a7ad IO TeMe
«DJIEKTPOIUTUYECKAS IUCCOLIMALIMS
2. IlpakTdeckas pabora Ne 2 «/3ydeHue CBOMCTB COJITHOM KHUCIOTHI
3. IIpakTnueckas padorta Ne 3. «/3yueHue CBOWCTB CEpHON KUCIOTHI
4. Tlpaktueckas pabora Ne 4. «[lomydeHne aMmmMuaka v U3y4eHHE €ro CBOHCTBY
5. Ilpaktuueckas pabora Ne 5. «[lomydeHHe yriIeKUCIIOTO ra3a U M3y4eHHUE €ro
CBOWCTB»
6. Ilpaktuueckas pabora Ne 7. PemeHue sKCneprUMEHTAIBHBIX 3a7a4 IO TEME
«MetamisDy
7. llpaktudeckas pabora Ne 6 «KecTKoCTh BOJBI M CIIOCOOBI €€ yCTPaHEHHSI»

6 XuMus M OKpyKaomas cpeaa 24 1. XuMuyecKkui cocTaB MIaHETHl 3eMIIS
2. OxpaHa OKpy>Karolen cpeibl OT XUMHUECKOTO 3arpsi3HEHUS

7 O0o00menue 3HaHMii Mo xumMuu 3a Kypc | 64 | 1. BemecrBa

ocHOBHO# mKkoJbl. Iloaroroska k OI'D 2. XuUMUYeCcKUe peakiuu
3. OCHOBBI HEOPTAHUYECKON XUMUU
4-5. O600meHre U cucreMaTH3alus 3HaHUM, MOJYyYeHHbIX B Kypce Xumuu §-9
kiacca. KontponpHas padora Ne 4
6. AHanu3 BBINOJHEHUS KOHTPOJIBHON paboThI
Pe3epBHOe Bpemst 44
Hroro: | 684
B ToM 4uciie KOHTPOIBHBIX pador — 4
IIpakTHyecKux pador - 7
Buabl oueHnBaeMbIx padoT

1. VYcrHbIH OTBET.

2. IlpoBepouHas paboTa (IMCbMEHHO).

3. CamocrosTensHas pabota (TUCEMEHHO).

4. JlaGopaTOpHBIi ONBIT (MUCBMEHHOE ONMHUCAHUE HKCIIEPUMEHTA).




5. Tlpaktudeckas pabora (MMCBMEHHOE OMMCAHUE IKCIICPUMEHTA U PEIICHUE YKCIIEPUMEHTAIBHBIX 3a71a4).
6. CooOmienue (okan).
7. KontpomnbHas pabora (IMCbMEHHO).

Kputepuu onieHMBaHUS YCTHBIX OTBETOB M MMCbMEHHBIX PA00T 10 XMMHH

PesynbpTaTel 00yueHUs: OLIEHUBAKOTCS 10 MATHOAUTEHOM cucTeMe. [Ipu OlleHKe YUUTHIBAIOTCS CIEAYIOIINE KaYeCTBCHHBIE TTOKA3aTelId OTBETOB:
* r1yOrHa (COOTBETCTBHE M3YYCHHBIM TEOPETHUYCCKUM 000OIICHHIM);

*0CO3HAHHOCTH (COOTBETCTBHE TPEOYEMBIM B IPOrpaMMe YMEHHUSM MTPUMEHSITH IMOJYICHHYIO HHPOPMAITHIO);
*[I0JTHOTA (COOTBETCTBUE 00BEMY MPOrPaMMBbI U HH(DOPMALIUY YUCOHHKA).
[Tpu orieHKe yYUTHIBAIOTCS YUCIIO M XapaKTep OMMOOK (CYIIeCTBEHHBIC UIH HECYIIECTBEHHEIC).

Cyl1iecTBeHHbIE OMMOKU CBSI3aHBI C HEJOCTATOUHOM TITyOUHON U OCO3HAHHOCTHIO OTBETA (HANpUMEP, YICHUK HEMPABUIIHHO YKa3all OCHOBHbBIC
MPU3HAKUA TIOHITHHA, SBICHUH, XapaKTEPHBIC CBOWCTBA BEIICCTB, HEMPABWIBHO CHOPMYIMPOBAJ 3aKOH, MPABWIO U T.JO. WIH YYCHUK HE CMOT
NPUMEHUTh TEOPETUYCCKHE 3HAHUS JUIsl OOBSCHCHHMS W TIPEACKA3aHUs SIBICHUH, YCTAaHOBIICHHHM INPHYUHHO-CIICJCTBEHHBIX CBSI3CH, CpaBHEHUS U
KJIAaCCU(UKALIUU SBJICHHUH U T. II.).

HecyriecTBeHHbIE OMIMOKU ONPEICISIOTCS HEMOJHOTON OTBeTa ( yImylmIeHHE U3 BUJa KAKOTro-I1M00 HeXapaKTepHOro (akTa MpH ONMHUCAHWH BEIICCTBA,
nporecca). K HUM MOXKHO OTHECTH OTOBOPKH, ONMCKH, JIOMYIICHHBIC TI0 HEBHUMATEIILHOCTH (HAaIpuMep, Ha 2 U 0oJiee ypaBHEHUI PEAKIM B TTOJIHOM
MOHHOM BHJIE JonyiieHa 1 ommnoka B 0003HAYCHUH 3apsiia HOHA).

Pe3ynbrartel 00ydeHUsT TIPOBEPSIOTCS B MPOIECCE YCTHBIX M NMHUCHMEHHBIX OTBETOB OOYYAMOIIMXCS, a TAK)KE MPHU BBHIMOJIHCHHA WMH XHMHYECKOTO
AKCIIEPUMEHTA.

O11eHKa YCTHOTO OTBETA

Ornenka «5»:

* OTBET MOJHBIN U MPABUIHHBIA HA OCHOBAHUH W3YYECHHBIX TEOPHUIL;

* MaTepHall U3JI0KEH B ONPEICIICHHON JIOTHUECKOM MOCIIeIOBATEIbHOCTH, JIATEPATYPHBIM SI3BIKOM;
* OTBET CaMOCTOSTEIbHBIMH.

Onenka «4»:

* OTBET MOJHBIN U MPABUIHHBIA HA OCHOBAHUH W3YYCHHBIX TEOPHUIL;

* MaTepHall U3JI0KEH B ONPEICIICHHON JJOTMIeCKON TIOCIIeI0BATSIIBHOCTH, IPH 3TOM JIONYIICHBI ABE-TPH HECYNIESCTBCHHBIC OIMOKH, UCIIPABICHHBIE TI0
TpeOOBaAHUIO YUUTEIS.

Onenka «3»:

* OTBET MOJHBIN, HO TIPU ATOM JOMYIIEHA CYIIIECTBEHHAs OIIMOKA UM OTBET HETIOIHBIN, HECBSI3HBIN.
Ornenka «2»:



* MPU OTBETE OOHAPYKEHO HEMOHUMAHHME OOYYAIOIIMMCS OCHOBHOTO COJIEpKaHUs y4eOHOrO Marepualia WM JOIMYIICHBI CYIIECTBEHHBIC OIIMOKH,
KOTOpBIC 00YYAIOIINICS HE MOXKET HCIIPABUTh MPU HABOJSILIUX BOIIPOCAX YUUTEIS.

Onenka «1»:

* OTCYTCTBHE OTBETA.

O11eHKa MMCHhMEHHBIX Da6OT

Ouenka sKcCnepuMenmanbHblX YMEeHUl:
OreHka CTaBUTCS HA OCHOBAaHUM HAOJIOACHUS 32 00YJaIOIIMMKCS U TUCBMEHHOTO OTYeTa 3a paboTy.

Orenka «5»:

* paboTa BBIMOJIHEHA TTOTHOCTHIO U MTPABUIIBHO, CICNIaHbl IPaBUIIbHBIC HAOIIOACHHS U BHIBOJIBI;

* SKCIIEPUMEHT OCYILECTBIICH T10 TUIAaHY C YY€TOM TEXHUKHU 0€30TIaCHOCTH | MPaBHJI pabOTHI C BEIECTBAMHU B 000pYyI0BaHUEM;

* MPOSIBJICHB ~ OPraHU3alMOHHO-TPYAOBBIE YMEHHUs (MOIICPKUBAIOTCA YHCTOTa pabO4Yero Mecta U MOPAIOK Ha CTOJE, SKOHOMHO HCHOJb3YIOTCS
PEaKTUBBI).

OueHka «4»:

* paboTa BHINOIHEHA MPABUIIBHO, CCTaHbl PAaBUIbHBIC HAOMIOICHUS U BBIBOIBI, HO TIPH 3TOM KCIIEPUMEHT MPOBEJCH HE OTHOCTHIO WIIH JOMYICHBI
HECYIIIECTBEHHbIE OIMOKHU B paboTe ¢ BELECTBAMU U 000PYI0BaHHEM

Onenka «3»:

* paboTa BBHINIOJTHEHA MPABWJIBHO HE MEHEE YeM HAIOJIOBUHY WJIM JOIMYIIEHa CYIIECTBEHHas OmMOKa B XOJAE JKCIEPHUMEHTa, B OOBSICHEHUU, B
odopmiieHnn paboThI, B COOIOJEHUH NMPaBUJI TEXHUKU OE30MacCHOCTU IpH paboTe ¢ BeulecTBaMH U 00OpYAOBaHHMEM, KOTOpasl UCHpaBISIETCAd IO
TpeOOBAHUIO YUUTEI.

Onenka «2»:

* JOnyuIeHbI ABe (M 0osee) CyleCTBEeHHbIE OIMOKH B X0JIe SKCIIEPUMEHTa, B 00BSICHEHUH, B 0hOpMIIEHUU paboThl, B COOIIOJICHUN MPaBHII TEXHUKU
0€30macHOCTH MpU padboTe ¢ BEIIECTBAMU U 000PYI0BAHHEM, KOTOPBIE 00YUYAIOIIUICS HE MOXKET UCIIPABUTH JaXKe 10 TPEOOBAHUIO YUUTEIS.

Ouenka «1»:

* paboTa He BHITOJIHEHA, Y 00YYaOIIerocs OTCYTCTBYIOT AKCIIEpUMEHTAIbHBIC YMEHUSI.

Ouenka ymeHuil peuams IKCNepUMeHmaibHble 3a0a4u.

OneHKa «5»:

* [UJIaH PEIICHMs COCTABIIEH MTPABUIIBHO;

* IPaBUJILHO OCYILIECTBJIEH MOJ00P XUMUYECKHX PEAKTHUBOB U 000PYI0BaHNUS;
* JJaHO IOJIHOE OOBSICHEHUE U CHEIAHBI BRIBOIEI.



OneHka «4»:

* [UIaH PEIICHMS COCTaBIICH MTPaBUIILHO;

* MPaBWJIBHO OCYIIECTBJICH MOAOOP XMMHYECKUX PEAKTHBOM M OOOPYJIOBAHUS, MPU 3TOM JONYIIEHO HE Oojiee ABYX HECYIICCTBCHHBIX OIIMOOK B
0OBSACHEHHH U BBIBOJAX.

Onenka «3»:

* [UIaH PEIICHMS COCTaBIICH MTPaBUIILHO;

*IIPaBUJILHO OCYIIECTBIICH TOJ00P XUMUYECKIX PEAKTHBOB U 000PYIOBaHUs, HO JIOMYIIEHA CYIIECTBEHHAS ONIMOKa B OOBSICHEHUU U BBIBOJIAX.
OneHKa «2»:

* IOMYLIEHBI /1B€ (1 OoJiee) OMMOKY B IUIaHE PELIeHHs, B TOA00pe XUMHUECKUX PEaKTUBOB U 000pyI0BaHUs, B 0OBSICHEHUN U BHIBOJIAX.
Omenka « 1 »:

* 33/1a4a HE pelleHa.

Ouyenxa yMeHull peuams pacyemnble 3a0ay.

OneHka «5»:

* B JIOTUYECKOM PACCYKJICHUHU U PEIICHUH HET OIIMOO0K, 3a/1a4a pelleHa palliOHAIBHBIM CIIOCOOOM.

OneHka «4»:

*B JIOTUYECKOM PACCYXKICHUH U PEIICHUU HET CYIIECTBEHHBIX OMMOOK, HO 3a]a4a pelleHa HepallnOHAIbHBIM CIIOCOO0OM HITH JIOMYIIEHO He 0ojiee TBYX
HECYILIECTBEHHBIX OLIHOOK.

Onenka «3»:

*B JIOTHYECKOM PACCYXJICHUU HET CYIIECTBEHHBIX OIMMNOOK, HO JIOMYIIICHA CYIIECTBEHHAs ONMTUOKA B MATEMAaTHICCKUX pacyeTax.

OneHka «2»:

*HMECIOTCSI CYIIECTBEHHBIC OMIMOKY B IOTHYECKOM PACCYKICHUU U B PEIICHHH.

Onenka «1»:

*OTCYTCTBHE OTBETA Ha 3aJ[aHHC.

Ouenka NUCbMEeHHbIX KOHMPOAbHLIX pAOOm.

Onenka «5»:

*OTBET MOJHBIA U TPABHIILHBIA, BO3MOYKHA HECYIICCTBCHHASI ONIHOKA.

Ornenka «4»:

*OTBET HETOJIHBIN WM JOMYIIEHO He 00Jiee IBYX HECYIIESCTBEHHBIX OIMTHOOK.

Ornenka «3»:

*paboTa BBIMOJTHEHA HE MEHEE YeM HAITOJIOBUHY, JOIYIIEHA OJTHA CYIICCTBEHHAs ONIMOKA U TIPH STOM JBE-TPH HECYNIECTBEHHBIC.
Orenka «2»:

*paboTa BBIMOJTHEHA MEHBIIIC YeM HAITOJIOBUHY HITH COJICPIKUT HECKOJBKO CYIIECTBEHHBIX OIIHOOK.

Onenka «1»:




*paboTa HE BBINIOJHEHA.

Ouenka nucbMeHH020 00K1a0a (CoobweHUs) no meme.

KoHTponbHBIE , CAMOCTOATENBHBIE M NIPOBEPOYHBIE PAOOTHI MOTYT MO YCMOTPEHHIO YYUTENS OIICHUBATHCS B COOTBETCTBHHM C Pa3pabOTaHHOM
UM KpUTepUalbHON OanbHOM mikanou. lllkana nomkHa COMPOBOXKIATHCS MEPEBOIOM B OTMETOUHbIE Oaiuibl ( OT «1» 10 «5») U MOKa3bIBaTh YPOBHU

YCBOGHHSI IPOTPaMMBbl ( TOHWKEHHBIH , HU3KHUH, 0a30BbIi, MOBBIIICHHbIH, BEICOKUN).
[Tpu oieHKe BBINTOJHEHHUS TUCbMEHHOW KOHTPOJIBHON paboThl HEOOXOJUMO YUUTHIBATh TPEOOBAHUS €JMHOI0 OpPorpahuuecKkoro pexuma.
OTMeTKa 32 UTOTOBYIO KOHTPOJIBHYIO PAa0OTy KOPPEKTUPYET MPEAIICCTBYIOUINE TPU BHICTABICHUU OTMETKH 3a MOJIYTOHE, TOI.

KaJICHIlapHO-TeMaTI/I'-IeCKOC INIAHUPOBAHHE

Bba3oBblii ypoBeHb 00pazoBanus
9 kiace

(2 4 B HEHEMIO, BCcero — 68 4, U3 HUX 2 yaca - pe3epBs)

Iliianupyemblie pe3yabTaThbl Cpoku
No Tema NMPOBEACHUSA
wn OcHoBHOE coepxaHHue YPOKa JIMYHOCTHBIE IIo IIo
IIpeameTHbIC MeranpeaMeTHble mian | ¢ax
y Ty
IToBTOpeHne u 06001IeHNE CBeIEHMIT MO Kypcy 8 kiacca. Xumudeckue peakuuu (6 4)
Knaccuduxarms bunapnsie coequaenns. OKCuabl Xapaxmepuzosamv OKCUIBI, PeryasiTuBHble 01.09
1/1 HEOPraHUYECKUX coJeo0pasyronme 1 THAPOKCUIBI M COJH IO IIJIaHy: DopMynHpOBaTh LENb YPOKA U CTaBUTh
BCIHICCTB U UX Heconeo6pa3y}0mne. FI/IZ[I)OKCI/I,Z[BIZ COCTaB, CII0COOBI O6paBOBaHI/I}I 3aJa4u, HGO6XOI[I/IMI>IC JJI1 €€ JOCTHKCHUA,
HOMCHKJIATYypa. OCHOBAaHHUA, aM(l)OTCpHLIe TUAPOKCHUBI, Ha3BaHPII>i, XapaKTCPHLIC CBOMCTBa IJIAaHUPOBATH CBOIO ACATCIIBHOCTD U

Tunbl XUMHUYECKOU
CBS3H
Wucrpykrax no Th

KHCJIOPOJICOICPIKAIINE KUCIOTHI.
Cpenuue, KUCIble, OCHOBHBIC H
KOMIUIEKCHBIE COJIU. THITBI CBS3H —
HWOHHAaA, KOBAJICHTHAs, MCTaJJIMYCCKad,
BOJIOPO/THAST

1 TIOJTYICHHE
Knaccuguyuposams oxcumpl,
TUAPOKCUJIBI U COJIH 10
Pa3IMYHBIM MPU3HAKAM
Ymems nonTBEpXKIATH

IIPOrHO3UPOBATh €€ PE3YJILTAThI

Ilo3uaBaTeaLHbLIE

CTpouTh JIOTHUECKHUE PaCCyKICHUS,
yCTaHaBHI/IBaTB HpI/I‘II/IHHO-CHeJICTBeHHLIe
CBSI3H, IOHUMATh, CTPYKTYPHUPOBATH U




JdemoncTpanuu. O3HAKOMIICHHE C
KOJUTIEKIIUSIMU METAJUIOB ¥ HEMETAJIJIOB.
O3HaKOMIICHHE C KOJUIEKIUSIMU
OKCHJIOB, KUCJIOT U COJIEH

XapaKTEPUCTUKY OTACIbHBIX
NpeJicTaBUTENEH KJ1acCoB
HEOPraHUYECKUX BEIIECTB
YpaBHEHHUSIMU COOTBETCTBYIOIIUX
peaxuuii

Packpuvisams TEHETHIECKYIO
CBSI3b MEXIY KJIaccaMu
HEOPraHUYECKUX COCTUHEHUI

HWHTEPIPETUPOBATh HHPOPMAILIHIO,
MIPEJICTABICHHYIO B CXeMaTUIHOM BHUJIE
KoMMyHHUKATHBHDLIE

CTpouTth peueBbIe BBICKa3bIBaHUS B YCTHOU
Y IICHbMEHHOH (popme, apryMEeHTHPOBATh
CBOIO TOYKY 3pEHUS

JIMYHOCTHBIE

dopmMupoBaHUE TTO3HABATEIBHOTO
WHTepeca K H3yYeHHIO XUMHH, MOTHBAIIUS
YYaIIUXCsl Ha TOJyYeHNEe HOBBIX 3HAHUM

2-3/2- | Knaccuduranus O06001eHne cBeIeHUI 0 XUMUIECKIX 06 Ilo3HaBaTeJbHBIE: OCYIIECTBIAT 03.09
BACHAMb TTOHSATHSI
3 XUMHYECKUAX peaxmusx. Knaccndukamnms CpaBHEHHE, CO3/]aBaTh 0000IIEHUS,
. . «XHMHYECKasi peaKius»,
peakuuii o XMUMHUYECKUX PEaKLHil [0 Pa3TuuHbIM yCTaHaBIUBATh aHAJIOTHH, 08.09
) «pEaKIMU COCTUHCHHS,
Pa3IHMYHBIM OCHOBAQHHUSIM: 110 COCTABY M YUCITY 5 KJIacCU(UIMPOBATH U JICNIaTh BHIBOJIBI,
a3JI0KeHHsI, 0OMEHa
OCHOBaHUSM pearupyomux u 00pa3yromuxcs p ’ ’ CTPYKTYpUPOBATH UH(POPMAIIHIO
BEILIECTB, [0 TEIUIOBOMY 3 deKTy, 1Mo SaMCIICHILD, «peaKiHi PeryJasiTuBHBIE: BHITTOJIHATH 33aHUS IO
HEHWTpaIN3aInny, «IK30- 1
00paTUMOCTH, 110 arperaTHOMy OIpe/ICIICHHOMY aJIrOPUTMY, CDABHUBATH
SHIOTEPMUYECKUC PCAKIIHNY
COCTOSIHUIO Pearupyrolx BemecTB, M0 AoTEp PeAKIIID, Pe3yIbTATHI C STATIOHOM, MPH
N «obpaTumble 1 HeoOpaTUMBbIe
WU3MEHEHUIO CTETICHEH OKUCIICHHSI HEOOXOTUMOCTH KOPPEKTUPOBATH ONIHOKH
peaKumy», «KroMo- 1
AJIEMEHTOB, MO UCTIOJIE30BAHUIO CaMOCTOSITENTLHO
reTepPOreHHBI KIUH
KaTaiu3aTopa CTCPOTCHHBIC PCAKLIIHY, KoMMYHUKATHBHBIE: CTPOUTH PEUCBBIC
«KATATUTHYECKHIE U o .
JlaGopaTopHbie ONBITHI BBICKa3bIBAHUS B YCTHOM U MHUChMEHHOM
. HEKATATUTUYECKUE PEaKIIumy, :
1. BzaumopeiicTBie aMmMuaKa u ¢dopme; paboTaTh B rpyIIIe st
«OKHCIIUTEIIBHO-
XJIOPOBOAOPOJIA. JOCTHKEHHS 1IeJIH; BBIPAXKaTh U
N BOCCTAHOBUTEIILHBIC PEAKIINUY
2. Peakiys HeWTpaIu3anuy. apryMEHTHUPOBATh CBOIO TOUKY 3PCHUS
3. Habmonenwue TeruioBoro 3¢ dekra Knaccuguyuposame JInuHocTHBIE: HOpMUpPOBAHUE YMEHUS
peaKkury HeUTpaau3auu. XUMUYECKHE PEAKITUH TI0 YIIPaBJIATH CBOEN MTO3HABATEILHON
4. BzaumoelicTBUE CEPHOM KUCIOTBI C | pasiiuHBIM OCHOBAHHSM JeSTeIIHOCTBIO0; TIOHUMaHHE 3HAYUMOCTH
okcuznom meau (1. €CTEeCTBEHHO-HAYYHbIX 3HAHHUU JUIs
5. PasnoxeHue nmepokcuaa Boaopoa ¢ Onpeoensimp cTeneHu pEIIeHUs IPAaKTUYSCKUX 3aja4
MIOMOIIIBIO KaTalla3bl KapToQerst OKHCJICHUS 3JIEMCHTOB,
OKHCIIUTENb U BOCCTAHOBUTEIIb,
MPOIIECChI OKUCIICHUS U
BOCCTAHOBJICHHSI
4-5/4- | TlousiTue o ToHsTHE O CKOPOCTH XUMHUYECKOM 06 Ilo3HaBaTe/IbHbIE: OCYIIECTBISTH 10.09
BACHAMb, UTO TaK I
5 CKOPOCTH peakiuy. OakTOpbI, BIMSIOLINE Ha » 11O TaKOC CpaBHEHHE, CO3/]aBaTh 0000IIEHNS,

CKOpPOCThH XHUMUYCCKOU pCaKkunmn




XUMHYECKOU
peaxuuu. Katanus

CKOpPOCTb XUMHUECKUX PEeaKLUii: pupoa
pearupyronyx BEIecTB, X KOHIIEHTpanus,
TeMIIepaTypa, IUIOIa b COIPUKOCHOBEHHS,
Hanuuue Katanuzaropa. Karanus
JdeMoHcTpanum:

- 3aBHCHMOCTb CKOPOCTH XHMHYECKOM
peakiMu OT MPUPOABI  PearupyroLIUX
BEIIIECTB.

- 3aBUCHUMOCTb CKOPOCTH XHMHYECKOH
peakiMyu OT KOHLEHTPAallUU Peardupyrouux
BEIIIECTB.

- 3aBHCHUMOCTH CKOPOCTH XHMHYECKOH
peaKkmuy OT IUIOMAIN CONPUKOCHOBEHHS
pearupyronmx BEIIIECTB («xumAmmn
CII0i1»).

- 3aBHCHUMOCTh CKOPOCTH XHMHYECKOH
peakiuyu OT TeMIIepaTyphbl pearupyrouux
BEIIIECTB

JlaGopaTopHbIie ONBITHI:

6. 3aBHUCHMOCTb CKOpPOCTH XHMHYECKOH
peakiMu 0T MPUPOABI  pearupyromux
BEIIECTB HA TpHMEpe B3aUMOJCHCTBUSA
pacTBOPOB THOCYJIb(aTaHATPUS M XJIOpUIA
Oapus, THOCynb(hara HATPUsI M COJISTHOH
KHCIIOTHI.

7. 3aBUCHUMOCTb CKOPOCTH XHUMHYECKOU
peakuuu OT MNPUPOJABI METAUIOB NPH HX
B3aUMOJEHCTBUU C COJITHOM KUCIOTOM.

8. 3aBHCHMOCTH CKOPOCTH XHMHYECKOI
peakmud  OT MHPUPOABI  KHUCIOT  MpHU
B3aUMOJEHCTBUU HUX C JKEJIE30M.

9. 3aBHCHMOCTh CKOpPOCTH XHMHYECKON
peaxmuy OT TeMIepaTyphIl.

10. 3aBHCHMOCTH CKOPOCTH XHUMHYECKON
peaKIyy OT KOHLEHTPALHH.

11. 3aBHCHMOCTH CKOPOCTH XHUMHYECKOMN
peaknMy OT IUIOmAJU CONPUKOCHOBEHHS
pearupyrouux BeIecTs.

12. 3aBHCHMOCTb CKOPOCTH XHUMHYECKON
peaxmmy OT KaTaau3aTopa.

Apeymenmuposams BEIOOD
€MHUL] CKOPOCTH XUMUYIECKON
peakiuu

Yemanasnusams npuuuHHO-
CJIE/ICTBEHHBIE CBSI3U Pa3TUIHBIX
(haKTOPOB M CKOPOCTH
XUMHYECKOHN peakinuu

Habnooams u onucvieame
peaKIuu MEXKIY BEIIeCTBAMU

YCTaHABIUBAaTh aHAJOTHH,
KJIaccu(UIMPOBATh U €NIaTh BHIBOBI,
CTPYKTYpUPOBATh HHPOPMALIHIO
PeryJsiTHBHBIE: BBIIOIHATH 33JIaHUS 110
OTIpeAEICHHOMY aJITOpPUTMY, CPaBHUBATh
pE3yIBTaTHI C TAJOHOM, IIPU
HEOO0XOTUMOCTH KOPPEKTUPOBATH OLIMOKH
CaMOCTOSITETILHO

KoMMYHHKATHBHBIE: CTPOUTBH PEUYECBBIE
BBICKa3bIBaHUA B YCTHOW U MUCbMEHHOMU
¢dopme; paboTathb B TpymIie s
JTOCTIKEHHMS LIENH; BBIpaXaTh U
apryMeHTHPOBAaTh CBOIO TOUKY 3PEHUS
JInuHocTHBIE: HOPMUPOBAHUE YMEHUS
YIPABJISITH CBOCH IMO3HABATEIBHON
JIEATENBHOCTBIO; TIOHUMAaHNE 3HAYUMOCTH
€CTeCTBEHHO-HAyYHBIX 3HAHUN 115
pelIeHus MPaKTUYEeCKUX 3a7a4

15.09




Xumnyeckue peakuun B pacrsopax (9 4)

1/6 DneKTponuTHIecKas [onsTre 00 Ilo3HaBaTeJbHbIE: IPOBOINTH 17.09
JICCOLMALIHST ANEKTPOIUTHYECCKOM JIMCCOIHAIIHH. Xapaxmepusosame nonsTHA HaOJII0ICHYS, IeNIaTh BHIBOIBI,
DIEKTPONUTEL M HENEKTPOIHTEL | ok 1 POTHTHHCCKAA UHTEPIPETUPOBATH HHPOPMALIUIO
MexaHu3m muccormamuy | A CCOMHAMIA, KOJCKIPOIHUTBD, | pory ngTHBHBIE: BEITOTHATS 3a1aHAS 10
AIIEKTPOJINTOB c pasmiaupy | HETICKTPOTHTRD OIIpEeEeTIEHHOMY alrOpPUTMY, CDABHUBATH
XapaKTepoM CBSI3H. Crenenb | Vemanasnusams npuauHHO- PE3YJIBTATHI C ATATIOHOM, ITPU
ANEKTPOIUTHYECCKOM JWCCOLMALNH. | CIIe/ICTBEHHBIC CBSI3H MEKILY HEOOX0MMOCTH KOPPEKTUPOBATh OLIMOKH
CuitbHBIC U cITa0bIe 3JIEKTPOIIHTHL TIPUPOJIOi AMEKTPOITHTA H CaMOCTOSITEITEHO
JleMOHCTpauuu CTENEHBIO €ro TUCCOIUALHH KoMMyHUKATHBHBIE: CTPOUTH PCUCBBIC
- HcnblTaHue BEUIECTB U UX PaCTBOPOB BBICKA3bIBaHUS B YCTHOM U IMCbMEHHOU
HAa DJIEKTPOMPOBOTHOCTb. Yemanagnusamo npUaMHHEO- (dopme; paboTaTh B TpymIe ISt
JlaGopaTopHblii ONBIT CICACTBCHHBIC B3N MEXILY JOCTHIKEHHUSI LIEJTN; BBIPAXKATD U
13. Jucconunarys crnabpix | THIOM XMMUYCCKOU CBA3H B apryMEHTHPOBATh CBOO TOYKY 3PEHUS
3JIEKTPOJIMTOB Ha TpHUMeEpe YKCycHOi | ICKTPOINTE M MEXAHU3MOM €10 | JIHyHOCTHBIE: (bopmupoBanue
KHCJIOTBI Aucconrann [03HABATEILHOTO HWHTEpPECa K H3YYEHHUIO
XUMHU; NOHHMaHUE 3HAYUMOCTH
217 OcHOBHBIE OcHOBHBIE TIOJIOXKCHUS TEOpUH €CTECTBEHHO-HAYYHBIX 3HAHUIT s | 22.09
HOJIO’KEHHUS TEOPUH | DIIEKTPOIUTHYECKOM JIMCCOIHALIHN. XapaKTepH30BaTh NOHATHS pelIeHus NPaKTHYECKUX 3a1a4
JIeKTpoNMTHIeCKoi | Kiaccn(uKamus HOHOB M MX CBOWCTBA. | C 1ol oHb AMCCOMMAIIHID,
JICCOIHAITTH KHCIOTBI, OCHOBAHHS M CONM Kak | < CAPHBICH cnabrre
snexrporuts. VX wmaccuduxamms w | ZSKTPOMHTED), (KATHOHED,
O — «AQHHOHBI», KKUCIIOTBI,
JlemoncTpan «OCHOBaHHUSD», «COIU
- 3aBMCHMOCTB  JIEKTPONPOBOJHOCTH | COCTaBIISTh YPABHEHNS
YKCYCHO KHCIIOTBI OT KOHLCHTPALHUH. | 3][eKTpOTHTHYECKOM
- JIBiKeHHE OKpAUIEHHBIX HMOHOB B | nyucCONMAIMH KHCIOT,
ANEKTPHYECKOM TI0JIE. OCHOBAHHII U coJeil
3-4/8- | Xumunueckune OO0mue XVUMHYECKHE CBOWCTBA Ilo3HaBaTe/IbHbIE: HCIOIL30BAThH 24.09
9 CBOWCTBA KHCJIOT KHCJIOT: U3MEHEHNE OKpAacKu Xapaxmep Uz06ans obuue 3HAKOBO-CHMBOITMYECKUE CPEJICTBA,
KaK 3JIeKTPOJINTOB WHAWKATOPOB,  B3aUMOJEHCTBHE  C XHMIICCKHC CBOMCTBA KHCIIOT € OCYIIECTBISTH HAOIOIEHUS, IENaTh 29.09
MeTaJIaMH, OKCHJIAaMH p | moswan T/ BBIBOJIbI, OCYIIECTBIISATh KIaCCH(UKAIINIO,

TUJIPOKCUJIAMU  METANIOB U COJISIMH.
MonexkynsapHbie U WOHHBIC (TIOTHBIC H

Cocmasnsims MONEKYJISIPHBIE,
MIOJIHBIE U COKpAIlIeHHBIE

WHTEPIPETUPOBATh HHPOPMAIHIO,
MIPEACTABJICHHYIO B BUJIE PUCYHKOB U CXEM




COKpaIIEHHBIE) YPaBHEHUS pEeaKINM.
XUMHUYECKUH CMBICH  COKpaIIEHHBIX
ypaBHEHUI.  YCIIOBHS  NPOTEKaHUs
peakuuii MEXAy DJICKTPOJIUTaMHU IO
KOHIa. Ps1 akTHBHOCTH METaIIOB.
JlaGopaTopHbIe ONbITHI

14. V3MeHeHUE OKpacKu UHAUKATOPOB
B KHMCJIOTHOM CpeJie.

15.Peakust HEWTpanm3aIluu pacTBOpa
IEN0YH pa3IUIHBIMUA KUCIOTaMHU.

16. Ilomyuyenue runpokcuna menu (I1) u
€ro B3aMMOJEHCTBHE C DPa3IUYHBIMHU
KHCIIOTaMHU.

17. BzauMoneiicTBue CUIBHBIX KHUCIIOT
¢ okcugom memu (11).
18.  Bs3aumopeiictBue
MeTaJlJIaMH.

19. KauecrtBeHHas
KapOOHAT-HOH.

20. TlomyyeHue cCTymHS KPEMHHUEBOH
KHUCJIOTBL.

21. KauecTBeHHas peaknus Ha XJIOPHI-
WK CyNTb(aT-HOHBI

KHUCJIOT C

peakuus  Ha

HWOHHBIC YpaBHCHUA peaKuHﬁ C
Y4aCcTUEM KHUCJIOT

Apaymenmuposams
BO3MO>KHOCTbH ITPOTEKaHUS
PEaKIMii ¢ ydyacTHUEM KUCIIOT Ha
ocHoBe npasuia bepromne n
psaa akTUBHOCTH METAJIJIOB

Habnooams u onucvieame
PEaKIUU ¢ y4aCTHEM KHCIIOT

5/10

XuMugeckrue
CBOMCTBaA
OCHOBaHHI KakK
AIIEKTPOIIUTOB

OO0mme XUMHYECKHE CBOICTBA
IEJIOYEH: B3aHMOJIENUCTBUE c
KUCJIOTAMH, OKCHJAaMU HEMETaJIOoB,
cojamu. OOIKe XUMHYECKHE CBOICTBA
HEPacCTBOPUMBIX OCHOBAHHI1:
B3aMMO/JICHCTBHE c KUCJIOTaMHU,
pasoKeHHE MIPU HarpEeBaHUU.
JlabopaTopHbIe ONBITHI
22. V3meHeHHe OKPAacKH HHIMKATOPOB
B ILIETTIOYHOM cpeJie.

23. BzaumopeiictBue
YIJIEKUCIIBIM Ta30M.
24. KadecTBeHHas] peakiusi Ha KaTHOH

miejJoued ¢

Xapaxmepuzosamw odune
XUMHUUYECKHE CBOMCTBA
ocHoBaHM ¢ mo3unmu T/

Cocmasnsams MONEKYISIPHBIE,
TIOJTHBIE U COKpAIlIeHHBIE
VMOHHBIE YPaBHEHUS PEAKINH C
y4acTHEM OCHOBAaHUHN

Apaymenmuposamsp
BO3MO>KHOCTb HPOTEKAHUSA
peaKkIuii ¢ yuacTueM OCHOBaHUI
Ha OCHOBe mnpasuia beprose

PeryJIiTHBHBIE: MIJIAHUPOBATH CBOKO
JIeSTEIbHOCTD U TIPOTHO3UPOBATH €€
pe3yabTaThl, BHITOIHATE 3a/IaHUS 110
OTIpE/ICIICHHOMY aJrOpUTMY, CPABHUBATh
PE3yIBTaTHI C 3TATIOHOM, TIPU
HEOOXOAMMOCTH KOPPEKTHPOBATEH OIMITHOKH
CaMOCTOSITEILHO

KoMMYHHKATHBHBIE: CTPOUTH PEUCBBIC
BBICKA3bIBAHUS B YCTHOM U MHUCbMEHHOU
¢dopme; paboTath B TpymIe s
JIOCTHXKCHHMS 1IEJIH;, BBIpaXKaTh U
apryMeHTHPOBATh CBOIO TOUKY 3PEHUS

JlnunocTHele: (OPMHUPOBAHHE  EIUHOW
€CTECTBEHHO-HAYYHOM  KapTUHBI  MHpA,
¢dbopMHUpOBaHHE  yMEHHs  I'PaMOTHOIO

oOpamieHusi ¢ BemiecTBaMH B OBITY H
XMMHUYECKOH J1abopaTopuu

01.10




aMMOHUSI.
25. Monyyenune ruapokcuaa meau (1) u
€ro paszjoKeHHe.

Habnooams u onucvieams
PEaKInK C y4acTHEM OCHOBAaHHIA

6/11 XHUMUYECKHE OO0mme XWMHYECKHE CBOMCTBA 06.10
CBOICTBA COJIEN KaK | CpEIHUX COJIeH: B3aWMOJEHUCTBUE C Xapaxmep ugoga’t’b obmue .
3JIEKTPOJIUTOB KUCIOTAMH, IIEI0YaMH, COISIMH U | AMIHCCKHC CBOMCTBA COMICH C
MeTatamu. Bsammozeiicteue kucmpix | DOSHHHH o4
COJICH CO IIETOYaMH. Cocmasnsims MONEKYJSIPHBIE,
JlaGopaTopHble ONbITHI TIOJTHBIE U COKPAIIEHHBIC
26. BsanmopelictBue KapOOHATOB C | yoHHBIC YPABHCHHS PEAKIIHI C
KHCJIOTaMHU. Y4acTHEM conei
27. llomydyeHne THUIOPOKCHAA IKelesa
(). Apeymenmuposamo
28.  BsammogzeiictBue  kenesa ¢ | BOSMOXKHOCTE HPOTCKaHMA
pactBopoM cyibgara meau (1I) peaKiiiy € y9aCTHEM CONCH HA
OCHOBe npaBuiia beprosie u
psJa aKTUBHOCTH METAJIJIOB
Habawoams u onucvieams
pEAKLIHU C YYAaCTHUEM COJIEN
7112 Ilonsrtue o l'unponms, kak  oOMeHHOe Ilo3HaBaTeJbHBIE: HCIIOJIF30BaTh 08.10
TUPOITU3E COJeH B3aMMOJICHCTBHE COJEH C  BOJIOM. Yemanaenueamy 3aBHCUMOCTE 3HaKOBO-CHMBOJIMYECKUE CPEICTBA IS
I'uaponus comm CHIBHOTO OCHOBAaHUS H MEALY COCTABOM COJIM 1 PaCKpBITHS CYIITHOCTH TTPOIECCOB,
cnaboit  kucnotel. [maponmus  conu XapaKTepoM ¢ rHApOIHsa YCTaHaBJIMBAaTh AaHAJIOTHH, J€1aTh BEIBOJIbI,
c1aboro  OCHOBAaHHS W  CHJIBHOM COCTaBJISITH HH(POPMALIUIO B BUE TaOMIHII,

kuciotel. [kama pH.
JeMoHcTpanun

Omnpenenenre xapakTepa cpebl B
pacTBopax conein

Ananuzuposams cpeny pacTBopa
C TIOMOIIBI0 UHIUKATOPOB

IIpocro3uposame THIT
THIPOJIN3a COIM HA OCHOBE
aHanmn3a ee GopMyJIbl

CXEM, OIOPHOI'0 KOHCIIEKTA
PeryassTuBHBIE: TUIAHUPOBATH CBOIO
JIeSITENILHOCTh U TPOTHO3UPOBATH €€
pEe3yJIbTaThI, BBIOJIHATH 3a4aHus 110
ONPEAETIEHHOMY AJITCOPUTMY, CPABHUBATH
pe3yJbTaThl C 3TAJJIOHOM, NPU
HEO0OXOJUMOCTH KOPPEKTUPOBAThH OIIUOKH
CaMOCTOSTEIIbHO

KoMMYHMKATHBHBbIE: CTPOUTH PEUEBBIE
BBICKa3bIBaHUA B YCTHOW U MUCbMEHHOU
¢dbopme; paboTaTh B rpymime Jist
JIOCTHKEHMS LIENH; BBIpaXKaTh U




APryMCHTHUPOBATH CBOIO TOUKY 3pCHUA

JInuHocTHBIE: (OpPMHPOBaHWE YMCHHUS
YHpPaBIATh cBociH MO3HABATEILHOM
JIESATEIIEHOCTHIO
8/13 O0001mIeHne 1 cUCTeMaTH3aNns 3HAHUH 10 TeMe «XMUYECKHe PEakI[ii B PACTBOPAX JIEKTPOIUTOBY 13.10
9/14 KonTponbaas padora Ne 1 mo teme «XUMHUYIECKIE PEAKINH B PACTBOPAX JIEKTPOIUTOBY 15.10
HemeTasanl u ux coenuHeHus (21 )
1/15 Oo6mmas CrpoeHue aTOMOB HEMETAILIOB 06 IMo3HaBaTeabHbIe: co3aaBath 0000meHus, | 20.10
o YTO TaK
XapaKTepUCTHKA U ux mnonoxenue B Ilepuomudeckoit BACHAIMDY, 110 TAKOe YCTaHABIIMBATh aHAJIOTUH, JETAaTh BBIBOIbI.
HEMETaILTbI
HEMETAIJIOB cUcTeMe. Psn 5IeKTpoOTpHUIATENBHOCTH. IMony4ats wHPOPMAIMIO H3 Pa3THIHBIX

Kpucrannueckue pemeéTKH
HEMETAJUIOB — TPOCTHIX BEIIECTB.
Annorporus Hu eé MIPUYUHBL.
®dusznueckue CBOMCTBA HEMETAJLIOB.
Oo6ue XUMUYECKUE CBOMCTBA
HEMETAJIOB:

OKHCJIUTEJIbHBIE 1 BOCCTAHOBUTEIIBHEIE.
JdeMoHcTpanuu

Komnexkuus HeMeTauioB.

Mogenu KpUCTANTMYECKUX PEIIETOK
HEMETaJJIOB! aTOMHBIE u
MOJIEKYJISIPHBIE.

O30HaTOp Y NPUHLHUIIBI €T0 PAOOTHI
I'openue HeEMETAIIOB - TPOCTHIX
BEIECTB: cepsl, pocdopa, ApeBecHOro
YIS,

Xapaxmepu3zoeams XUMUIECKUE
3IIEMEHTHI-HEMETAJIIBI, UX
cTpoeHwue, GpU3NIecKue u
XUMHUUYECKHE CBOIMCTBA IMPOCTHIX
BEIIIECTB-HEMETAILIOB

Ilpedckazvisams cBOVCTBA
3JIEMEHTOB-HEMETAJIJIOB B
3aBUCUMOCTH OT UX TOJIOKEHHS
B [ICXD

Yemanasnusams puanHHO-
CJIEJICTBEHHBIE CBSI3U MEWKIY
CTPOCHHEM aTOMa, XUMUIECKOH
CBSI3BI0, TUTIOM
KPUCTAJUTMYECKOU PEIIETKH
HEMETaJlla U €ro COeNUHEHUN U
(hM3UIEeCKUMHU CBOMCTBAMU
JTAHHOTO HEMeTalIa B €T0
COETMHEeHUI

Jloxazviéams OTHOCUTEIBLHOCTh
HOHATUH «METAJLD» U
«HEeMeTallD»

HMCTOYHUKOB M MTPEOOPa30BBIBATH €€
PerynsituBubie:  (opMynupoBaTh  IENb
ypOKa W CTaBHTh 3a/ladl, HEOOXOIUMBIC
I €€ JOCTHXKEHMS, IJIAaHUPOBaTh CBOIO
JIEITENBHOCTh W MPOTHO3UPOBATh €€
pe3ynbTaThl; paboTaTh B COOTBETCTBHHU C
NPEJJIOKEHHBIM ~ aJTOPUTMOM,  CBEPSTH
CBOH JE€HUCTBHUA C LIEIBIO
KoMMyHMKAaTHBHBIE: CTPOUTH pPEUYEBHIE
BBICKa3bIBaHUs B YCTHOH (popme, cTpouTh
s¢hexkTUBHOE B3aUMO/ICHCTBHE c
OJIHOKJIACCHUKAMH, BBIPAXKATh u
apryMEHTUPOBATH CBOIO TOUKY 3PEHHUS
JIMYHOCTHBIE: dopmMupoBaHue
MO3HABaTEJIbHOTO HWHTEpeca K H3YUYEHHUIO
XUMUH, (dbopMupoBaHue HAY4YHOTI'O
MHPOBO33pPEHHUS], TMOHHUMAHWE 3HAYUMOCTHU
€CTECTBEHHO-HaY4YHBIX 3HAHUU TUTSI
pELICHHS TPaKTUYECKUX 3a1a4




2/16

OOmias
XapaKTePUCTHKA
nemerauios VIIA —
TPy —
rajJoreHoOB.
Nucrpykrax no Th

lanorenst, CTpOEHHue ux
aToMOB u Molnekyn. Omuueckne wu
XUMUYECKHE  CBOWCTBA  TajOTCHOB.
3aKOHOMEpPHOCTH HW3MEHEHMSI CBOMNCTB
TaJIOTEHOB B 3aBUCHUMOCTH OT WX

MOJIOKEHUS B Ilepuoauueckoit
cucrteMe. HaxoxkaeHuwe TrajIoreHOB B
MIpUPOJIE u X MOJIyYCHHE.
buonormdeckoe 3HAUYCHHC "
MIPUMEHEHUE TaJIOTEHOB.
JdeMoHcTpanuu

OO0Opasupl  TaloOreHOB -  MPOCTBIX
BCIIIECTB.

BzaumoneiictBue TraJOreHOB c
METaJllIaMH.

BriTecHenue xmopa GpoMOM WM HOAA
U3 pacTBOPOB UX COJIEH

Xapaxkmepuzoeams CTpOCHHUE,
(hm3nUeCcKUEe U XUMHUYECKUE
CBOICTBA, OJy4YECHUE U
NPUMEHEHUH TaJOTeHOB B
IJ1aHe O0IIero, 0COOEHHOr0 1
€IUHUYHOTO

Yemanasnusams npuauHHO-
CJIEJICTBEHHBIE CBSI3U MEXKIY
CTPOCHUEM aTOMa, XUMUYECKOMI
CBSI3bIO, TUIIOM
KPUCTAJUIMYECKON PELIETKH Y
TaJlOTCHOB W (PM3HYECKUMHU
CBOMCTBAaMH 3THX BEILECTB

3/17

CoenuHeHUs
TraJIOT€HOB

l"anorenoBogopobI u
COOTBETCTBYIOIIME WM  KHCJIOTBL
TUTAaBUKOBAA, CoJIsIHAa,
OpOMOBOZOPOAHAs, HOIOBOIOPOIHASL.

FaJ'IOFeHI/I,I[BI. KauectBennbie peaKknun

Ha TaJJOr€HHUA-UOHHI. HpI/IMeHeHI/Ie
COEIMHEHHUI raJOreHOB u ux
Ouosioruueckas poib.
JeMoHcTpanun
Komnnekiuss mpuUpOIHBIX COCTMHEHHIA
XJIopa.

JlabopaTopHbIii ONBIT 29.

KauectBeHHass peakuuss Ha XJIOpUA-
HOHBI

Xapaxmepuzoeams cocTas,
(du3nUecKue U XUMHYECKHe
CBONCTBA, IIOJIy4E€HUE U
NPUMEHEHNE COSANHEHUM
rajoreHoB

Haszvisamsv coequaenus
raJloreHoB 1o Gopmyse u
cocmasnsims POPMYIIBI 110 X
HA3BaHHIO

Yemanasnusams npuunHHO-
CIIEJICTBEHHBIE CBSI3U MEXKIY
CTPOEHUEM aTOMa, XUMUUYECKOI
CBA3bI0, TUIIOM
KPUCTAJUIMYECKON PEIIETKH Y
TaJIOTCHOB W (PM3MYECKHMHU
CBOMCTBAaMH 3THX BEILECTB

Buvinoaname pacyeTsl o

Io3naBaTteabHbIe: UCIIOJIb30BaTh
3HAKOBO-CHMBOJIMUECKHE  CPEICTBA VIS
pemieHus 3axav; co3fgaBaTh 0000IIeHUs,
yCTaHABIIMBATh aHAJIOTUH, AETaTh BBIBOIBIL.
Ilony4ars uHpOpPMANMIO W3 Pa3IUIHBIX
HCTOYHHUKOB U PeoOpa30BbIBATH €€
PeryasiTuBHbIe:  (QOpPMYyIHpPOBATH  LIENb
ypoKa M CTaBUTh 3a/Jadd, HEOOXOAMMBIC
JUId ee IOCTHKCHHS, IJIAHUPOBATh CBOIO
JACATCIIbHOCTD u IIPOrHOo3UpoBaTh (S
pe3yibTaThl; paboTaTh B COOTBETCTBHU C
NPEIVIOKCHHBIM ~ allTOPUTMOM,  CBEPSTH
CBOM JICHCTBUSI C LENBIO
KomMmyHukaTuBHbBIE: CTPOUTH peyUEBbIC
BBICKa3bIBaHU B YCTHOH (opme, CTPOHUTH
a¢dhexkTrBHOE B3aMMO/ICHCTBUE c
OJTHOKJIACCHUKaMH, BBIPaKaTh u
apryMEeHTHUPOBATh CBOIO TOYKY 3pEHUS
JIn4yHOCTHBIE: ®opMUpOBaHHE
MO3HABATEIFHOTO HHTEpeca K HU3yUYEHHUIO
XUMHH, ¢dbopmupoBaHHEe Hay4YHOTO
MHUPOBO33pPEHUS, MMOHMMaHHE 3HAYMMOCTU
€CTECTBEHHO-HAYYHBIX 3HAHUH Uit
pelIeHns MPaKTUYEeCKUX 3a7a4

22.10




XUMHUYECKUM (hopMyJIaM H
YpPaBHEHUSIM PEAKLIUM,
MPOTEKAIOLIUX C yUYaCTUEM
COEJMHEHHI raJOreHOB

4/18

OOmas
XapaKTePUCTHKA
aneMeHToB VIA-
TPy —
xanpkorenoB. Cepa

OO6mas XapaKTepHUCTHKa 3JIEMEHTOB
VIA-rpynnsl. Cepa B mpupome u e€
MOJIyYCHHE. AnnoTpornHbie
MOIU(UKALIUKA CEPBl U WX CBOWCTBA.
XuMHUUYeCcKue CBOMCTBa cephl U €€
MIPUMEHEHUE.

HemoncTpanun  Bzaumopeiictue
Cceppl C MeTaulaMu. ['opeHue cepsl B
KHCIIOpO/Ie

Lasamp o0mIyIO
XapaKTEepPUCTHUKY aTOMOB,
MPOCTHIX BEIIECTB U
COCIUHCHHI XaJIbKOTCHOB B
3aBHCHMOCTH OT HX ITOJIOXKEHHMS
B IICXD

Xapaxmepuzosams CTpoeHHE,
AIITOTPOIIHIO, (PU3NIECKHE U
XUMHYCCKHUE CBOMCTBA,
[OJTyYE€HUE U IPUMEHEHHUE CEePBI

Yemanasnusams npuauHHO-
CJIEJICTBEHHBIE CBSI3U MEXKIY
CTPOCHUEM aTOMa, XUMUYECKOMI
CBS3bI0, TUIIOM
KPUCTAJUIMYECKON PELIETKU
cephl U ee PU3NYECKIUMU
XUMHUUYECKAMU CBONCTBAMH

Buinoansame pacuersl 1o
XUMHYECKAM (HOopMyIIaM |
YpaBHEHUSIM peaKIni,
MIPOTEKAIOIUM C YYACTHEM CEPHI

Habnooams n onucvieams
XUMUYECKUH 3KCIIEPUMEHT 110
TOPEHUIO Cephl Ha BO3MyXE U B
KHCJIOPOJIE C COOTIOACHUEM
npaBun Th

5/19

CepoBoaopo u
cynbGuIbI
Wucrpykrax no Th

CepoBoIOPOA: CTPOCHUE MOJIEKYJIBI,
(bu3MYeCKUe U XMMUYECKUE CBOMCTRA,
NOJy4YeHHUE U 3HAYCHHE.
CepoBonopoanas kuciora. Cynbhuapl

Xapaxmepuzosams coCTaB,
(hm3nuecKre 1 XUMHYECKHE
CBOICTBA, IOJIYYEHHUE U

ITo3naBaTenbHbIE: CO34aBaTh 0000IIEHNS,
YCTaHABIIMBATh aHAJIOTUH, JETAaTh BHIBOIBI.

[TpoBoauTH HabmroeHue,
CTPYKTYPUPOBATh HHPOPMALIUIO
PeryasituBHble:  (HOpPMYIUpOBaTh  II€Nb

ypoKa M CTaBUTh 3aJadd, HEOOXOAMMBIE
JUIL €€ JOCTUXKEHUS, IUIAHUPOBAaTh CBOIO
JIeATEIBHOCT M MPOTHO3MPOBAaTh €€
pe3ynbTaThl; paboTaTh B COOTBETCTBHU C
MPEJUIOKEHHBIM ~ aJTOPUTMOM,  CBEPATH
CBOH JEHUCTBHUA C LIEIBIO
KoMMyHHKaTHBHBIC: CTPOUTH pEUYEBBIE
BBICKa3bIBaHHA B YCTHOH (hopMe, CTPOHUTH
a¢hekTUBHOE B3aUMO/JICHCTBHE c
OTHOKJIACCHUKAaMHU, BBIpaXaTh u
apryMeHTHPOBATh CBOIO TOUKY 3PEHUS
JInynocTHbie: DOpMHUPOBAaHUE  YMEHUS
YIPAaBIATH 9:1971 MO3HAaBaTEIbHON
JIEATENBHOCTBIO, (dhopmupoBaHue
MPaBUIIBHOTO OOpAaIlleHHs C BEIIECTBaMHU B
XMMHUYECKOH J1a00paTopru 1 OBITY

29.10

10.11




U UX 3Ha4YeHue. JIFoMUHO(OPBHL.
Hemouncrpanuu: Komekuus
cynshuaHbx pya. KauecTBennas
peaxius Ha Cyab(UA-HOHBI

MPUMEHEHNE COSTUHEHUH CephI
B CTEIIEHU OKUCIICHUA -2

Has3viéams coenuneHus cepsl B
CTCTICHH OKUCIICHUS -2 110
(hopMyIe 1 coCTaBIATh
(hopMyJIBI 110 Ha3BAHMIO.

Cocmasnsimb MONEKYJISIDHBIE U
MOHHBIC YPaBHEHHUSI PEAKIINH,
XapaKTepu3yIolIre CBOWCTBA
CEPBI B CTEIICHU OKUCIICHUS -2

Onucviéams IPOIECCHI
OKMCIIEHUS-BOCCTAHOBJICHMS,
OMPEACIATH OKUCIUTEIh U
BOCCTAaHOBHUTED U COCTABIIATE
3JICKTPOHHBIH OaJiaHC B
peaKuusax ¢ y4acTUEM CephI B
CTENEHH OKUCIIEHUS -2

6/20

Kucnoponusie
COCTMHECHMSI CEPBI

Oxkcnp cepri(1V), CepHHUCTas
KHACNOTa, CyiabQurel. KadecTBeHHAs
peakmus Ha CyIb(QUT-HOH.

Oxcun cepsl (VI), cepHas kuciora,
cynb(atel. KpuctamioruapaTsl.

JdeMoHcTpanuu
ObeciBeunBaHNE OKPALICHHBIX TKaHEH
Y LIBETOB CEPHUCTBHIM I'a30M.

B3anMopeiicTBHE KOHLIEHTPUPOBAHHOU
CEpHOM KUCIIOTHI C MEABIO.

OOyriMBaHue OpPraHUYECKUX BEIIECTB
KOHLICHTPUPOBAHHOM CEPHOMN KHUCIOTOM

JlaGopaTopHbIii ONbIT 30.
KauectBeHnas peakuusi Ha cynbdar-
WOHBI

3anucvieams GOpPMyYITBI OKCHIIOB
CepBI, HA3bIBATh UX, ONTUCHIBATH
CBOMCTBa Ha OCHOBE 3HAHUM O
KHCJIOTHBIX OKCHIaX

Xapaxmepu3zosams COCTaB,
(hm3nyecKre U XUMHYECKUE
CBOMCTBa CEPHOU KHCIOTHI KaKk
3IEKTPOIIUTA

Xapaxmepuzosams CBONCTBA
KOHIEHTPUPOBAHHOMN CEPHOI
KHCIIOTHI KaK OKHCITUTENS

Cocmasnsams MOJNEKYJISIPHBIE U
VMOHHBIE YPaBHEHUS PEaKIINH,
XapaKTepHU3YIOINe XUMHUIECKHE
CBOMCTBA CEPHOH KHCIOTHI

12.11




Pacnosnasamp Cy.]'IL(baT-I/IOHI:I

Onucwvieamsb MPOLIECCH
OKHCIIEHUSI-BOCCTAHOBJICHMS,
ONPEACIIATh OKUCIUTEIb U
BOCCTAaHOBHUTEE U COCTABIIATE
AJICKTPOHHEBIN OayiaHC B
PEaKIMIX C YIaCTHEM CEPhI B
CTENEHH OKHCIIeHUs +4 1 +6

Buinoansame pacuersl o
XUMHYECKAM (HOopMyIIaM H
YpaBHEHUSIM PEAKLIUM,
MIPOTEKAIOLIUX C YYaCTHEM
CEpPHOM KHUCIIOTHI

7121

Oo6mas
XapaKTepUCTUKA
aneMeHToB VA —
rpymnmnsl. A30T

OO0m1ast XxapakTepUCTUKA 3JIEMEHTOB
VA-Tpymisl. A30T, CTpOEHHE ero aToMa
1 MoJieKyJbl. usnyeckue u
XUMHYECKHE CBOMCTBA U IPUMEHEHNE
azoTa. A30T B IPUPOJIE U €TO
Omosoruyueckas pob.

JeMoHcTpanun

Juarpamma «CocTtas BO3ayXa»
Buneodparments! u cnaiusl «[Itnupu
0azape»

Lasamp obmIyIO
XapaKTePUCTUKY aTOMOB,
MPOCTHIX BEIIECTB U
coeqnHeHnH 3neMeHToB VA-
IPYHIbBI B 3aBUCUMOCTH OT MX
nonoxenus B [ICXD

Xapaxmepuzoeams CTpOCHUE,
(du3nUecKue U XUMHYECKHe
CBONCTBA, IIOJly4YE€HUE U
NPUMEHEeHHne a30Ta

Yemanasnusamo MIPUYIUHHO-
CJICACTBCHHLIC CBA3U MEXKIY

CTPOCHUEM aTOMa, XHMHUYECKOH

CBSI3bI0, TUIIOM
KPHUCTAJUIMYECKON PELIETKU
a30Ta 1 ero PU3NYECKUMHU U
XUMHUYECKUMU CBONCTBAMH

Buinoansame pacuersl 1o
XUMHYECKUM (HopMyJiaM H
YpaBHEHUSIM PEAKIUH,

ITo3naBaTeabHbIE: CO34aBaTh 0000IIEHNS,
YCTaHABIIMBATh aHAJIOTUH, JETAaTh BBIBOIbI.

[MpoBoauTh HabroeHue,
CTPYKTYPHUPOBaTh HHPOPMAILHIO
PeryasituBHbie:  (HOpPMYIUpPOBaTh  II€Nb

ypoKa M CTaBUTh 3a/a4d, HEOOXOJMMBbIe
JUIL €€ JOCTIDKEHHUs, TJIaHUPOBATh CBOIO
JeSTEeIbHOCTh W IPOTHO3MPOBATh €€
pe3yibTaThl; paboTaTh B COOTBETCTBHU C
MPEVIOKEHHBIM ~ allTOPUTMOM,  CBEPSTH
CBOM JEUCTBHSA C LIEIBIO
KomMMmyHuKaTHBHBIE: CTPOUTH pEUEBbIC
BBICKa3bIBaHHUA B YCTHOH (hopMe, CTPOHUTH
a¢hexkTrBHOE B3aMMO/ICCTBUE c
OJTHOKJIACCHUKAMH, BBIPaKaTh "
apryMEHTHPOBATh CBOIO TOUKY 3pPEHUS
JInynoctHbie: DopMHUpOBaHUE  YMEHUS
YIPaBIATH cBoei MO3HABATEILHON
NEeATEeTLHOCTHIO, (dhopmMupoBaHue
MPaBUIIBHOTO OOpallleHHs C BEIECTBAMU B
XMMHUYECKOH J1a00paTopru U OBITY




MOpOTCKAaIMUM C Yy4aCTUECM
as3oTra

8/22

Ammuak. Conn
aMMOHHS

AMMMaK, CTPOSHHE MOJICKYJIBI 1
(dbr3uYecKre CBOMCTBA. AMMHAYHAs
BOJIa,, HAIIATBIPHBIN CIIUPT, TUAPAT
amMmuaka. JJoHOpHO - aKenTOpHBII
MEXaHU3M 00pa30BaHMsI KaTHOHA
aMmMoHHsA. BoccTaHOBUTEIHHBIE
cBoiicTBa ammuaka. Cojli aMMOHHUS U
ux npuMmenenue. Kauectennas
peaxius Ha KaTHOH aMMOHHUSL.
JdeMoHcTpanuu

[Monyuenue, cobupanue u
pacrno3HaBaHrEe aMMHaKa. PaznmoxkeHue
JIUXpOMAaTa aMMOHUS
JlaGopaTopHbIii onbIT 31.
KauecTtBennas peakiusi Ha KATHOH
aMMOHUS

Xapaxmepuzosams cOCTaB,
CTPOEHHE MOJIEKYJIbI,
(hm3nUeCcKUEe U XUMHUYECKUE
CBOMCTBA, OJy4YCHUE U
MIPUMEHEHNE aMMHaKa

Hasvieams conu aMMOHUS 110
(hopMynam 1 COCTaBIATh
(bOpMyIIBI 110 UX Ha3BAaHHUSAM

Cocmagnsams MOJIEKYJISIPHBIE U
MOHHBIE YPaBHEHUS PEaKIIH,
XapaKTepPU3YIOINe XUMHUIECKIE
CBOMCTBAa aMMHaKa M coJiei
AMMOHUS

Cocmaensams ypaBHEHUS
OKHUCIIUTENbHO-
BOCCTAaHOBHUTENIbHBIX PEaKLUH C
y4acTHEM aMMHaKa ¢ IIOMOILBIO
METO/]1a AIEKTPOHHOro OanaHca

Yemanasnusamo npuurHHO-
CJIEICTBEHHBIE CBA3U MEXY
BUJIOM XHUMUUYECKOM CBS3H,
THIIOM KPUCTAJUINYECKON
pPELIETKH B aMMHUAKE U COJISIX
AMMOHUS U PU3NISCKUMHU U
XUMHYECKUMH CBOMCTBAMH 3THX
BEIIECTB

Habnooams u onucvieams
XUMHUYECKUN IKCTIEPUMEHT 10
Pacro3HaBaHUIO NOHOB
aMMOHMSI C COOJTIOICHUEM

19.11




npasuin Th

Buinoansame pacders 1o
XHUMUYECKUM QopMyiaM U
YpaBHEHUSIM peakLui,
IIPOTEKAIOLINM C YIaCTHEM
aMMuaKa

10/23-
24

Kucnoponusie
COEJIMHEHMS a30Ta

Oxcuasl a30Ta: HECoJIeo0pasyrolIie
U KHCJIOTHBIE. A30THCTas KHUCIOTa U

HUTPUTHL.  A30THas  KHUCJIOTa, €&
MOJIy4eHHe U cBoricTBa. HuTpatsl.
JdeMoHcTpanuu

B3aumopeiicTBUE KOHLICHTPUPOBAHHON
A30THOM KHCIIOTHI C MEJIbIO

I'openue yepHoro nopoxa
Paznoxenune HUTpaTa Kaaus U TOPEHUE
JIPEBECHOT0 YroJibKa B HEM
JlaGopaTopHblii onbIT 32.
XUMHUYECKHe CBOMCTBA a30THOM
KHCIIOTBI KaK 3JIEKTPOJIUTA

3anucvigams HOPMYITBI OKCHIOB
a30Ta, Ha3bIBaTh UX, OTIMCHIBATh
CBOIICTBa Ha OCHOBE 3HAHUH 00
OKCHJIAaxX

Cocmagnsams MOJIEKYJISIPHBIE U
MOHHBIE YPaBHEHUS PEaKIIH,
XapaKTepPU3YIOINe XUMHUIECKIE
CBOMCTBa OKCHJIOB a30Ta U
a30THOM KHUCJIOTHI KaK
ANEKTPOIIUTA

Xapaxkmepuzosams a30THYIO
KHUCJIOTY KaK OKHUCJIUTEIh

Cocmagnams ypaBHEHUA
OKHCITUTENIHLHO-
BOCCTaHOBHUTEIILHBIX PEaKINH,
XapaKTEepU3YIOIUX XUMHIECKIE
CBOMCTBA a30THOM KHUCJIOTHI Kak
OKHCJIUTEIIS, C IIOMOIIBIO
METO/1a 3JIEKTPOHHOTO OaslaHca

Buinoansame pacuersl 1o
XUMHYECKUM (opMyIiaM H
YpaBHEHUSIM PEAKIUH,
MIPOTEKAIOIIUX C YIaCTHEM
A30THOU KUCJIOTBI

ITo3naBaTenbHbIE: CO34aBaTh 0000IIEHNS,
YCTaHaBHI/IBaTB aHaJIOrnu, AC€jaaTb BBIBOJBI.

[MpoBoauTh HabmroeHue,
CTPYKTYPHUPOBaTh HHPOPMAILHIO
PeryasituBHbie:  (HOpPMYIUpOBaTh  II€Nb

ypoKa M CTaBUTh 3a/1add, HEOOXOAMMBIC
JUId ee IOCTHKCHHMS, IJIAHUPOBAaTh CBOIO
JeSTEeIbHOCTh W IPOTHO3MPOBATh €€
pe3yibTaThl; paboTaTh B COOTBETCTBHU C
MPEJIOKEHHBIM ~ allTOPUTMOM,  CBEpPSITh
CBOM JICHCTBUSI C LIENBIO
KomMMmyHuKaTHBHBIE: CTPOUTH peEYEBbIE
BBICKa3bIBaHHUA B YCTHOH (hopMe, CTPOHUTH
a¢hexkTrBHOE B3aMMO/ICHICTBUE c
OJTHOKJIACCHUKAMH, BBIPaXKaTh u
apryMEHTHPOBATh CBOIO TOUKY 3PEHUS
JInynocTHbie: DOpMHUPOBAaHUE  YMEHUS
YIPaBIATH cBoei MO3HABATEILHON
NIeATEeTLHOCTHIO, (dhopmMupoBanue
MPaBUIBHOTO OOpallleHHs C BEIIECTBAMHU B
XMMHUYECKOH 1a00paTopru U OBITY

24.11

26.11




10/25 | ®ocdop u ero ®docdop, cTpoeHue aToma u IMo3naBarteabHble: co3naBaTh 0000menus, | 01.12
COCIIMHCHHUS amnorponus. Pochuapl. DochuH. Xapaxmepusosamp CTpocHuE, YCTaHABIIMBATh aHAJIOTUH, JETATh BHIBOIBI.
Oxcun pocdopa(V) u oprodochopuas AILTOTPOIIHIO, (bHS’HqCCKHe 1 [TpoBoauTh HaOJIOJICHHE,
kucnora. Docdarel. DochopHbie XHMHHCCKHC CBOMCTEA, CTPYKTYpUpPOBaTh HH()OPMAITUIO
ynobpenusi. THCEKTUITUIBL. TOJIyHCHHE 1 IPUMCHCHHC PeryasiTuBHble:  (QOpMyITHpOBATHL  IIENb
JdemoncTpamuu OOpa3Ilbl MPHUPOTHBIX bocdopa ypoKa W CTaBHTh 3a/1adl, HEOOXOIWMBIC
coenuHenmii pocdopa. ['openune CaMOCTOSTEILHO ONUCHIBANTD JUIL ee JOCTHKEHHS, IUIAHHPOBATh CBOIO
(bocq)opa Ha BO31YyX€ U B KHCJIOPOAE. CBOMICTBA OKCcHIa (boc(bopa (V) JESATCIIbHOCTh u IIPOTHO3UPOBATH ce
ITomyaenue 6enoro dhocdopa u KaK KUCJIOTHOTO OKCHIA U pe3ynbTaThl; paboTaTh B COOTBETCTBHHU C
UCIIBITAHUE €r0 CBOWCTB cBOiicTBa (HOCHOPHON KHCIOTHI NpPE/JIOKECHHBIM ~ QJITOPUTMOM,  CBEPSTh
JlaGopaTopHbIii onbIT 33. CBOU JCHCTBUS C IIENIBIO
KadectBeHHas peakiusi Ha pocdar-uon | HHoCmpuposams CBOHCTBA KoMMyHHUKATHBHbBIE: CTPOMTH PCUCBbHIC
OKCHIA ‘1’02‘1’0193 M u BBICKA3bIBaHHUS B YCTHOH (popme, CTPOHUTH
ochopHoit KrncoTsr s dexTrBHOE B3aHMO/ICHCTBHE c
YPaBHCHHAMH . OJTHOKJIACCHUKAMH, BBIPAXKATh "
COOTBCTCTBYIOLIMX PCAKLIIN apryMEHTHPOBATH CBOIO TOUKY 3PEHHS
Pacnosnasams bochar-noHb JInyHoCTHBIE: QO?MHpOBaHHe YMEHIHA
YIPaBJISTh CBOEIH M03HABATEIILHOM
JIeSITeTIbHOCTHIO, (dbopmupoBaHue
NpPaBUJIBHOTO OOpAIlIeHHs C BEIIECTBAMH B
XMMHUYECKOH J1ab0paTopru U OBITY
11/26 O6mas OO01as XxapakTepucTHKa 3JIeMeHTOB [V Io3HaBaTeasHsble: co3naBarh 0000menus, | 03.12
XapaKTePUCTUKA A-rpynibl: 0COOEHHOCTH CTPOCHUS Hasams obumyio yCTaHABJIMBATh aHAJIOTUH, JICJIaTh BHIBOJIBI.

31eMeHToB IVA-
rpymmsl. Yriepon

aTOMOB, IPOCTBIX BEIIECTB U
COCIMHEHHH B 3aBUCUMOCTH OT
TIOJIOXKEHUS DJIEMEHTOB B
Ilepuonnueckoit cucreme. YIiepon.
AnnotponHsle MogU(pHUKaLNK: aamas,
rpa¢ut. AMOp(hHBIN yriaepo: caxa,
AKTHBHUPOBAHHBIN yroJib. AJICOPOIIHSL.
XuMHUYecKre CBOMCTBA yriepoa.
Kokcoxnumudeckoe mponu3BOJACTBO U €r0
npoxykuusa. KapOumpl.

HMemoncTpannu Komnexius «O6pasiibl
NPUPOAHBIX COCTUHEHUH yriepoaa
IToptper H.JI.3enuHCKoOrO.

XapaKTEePUCTUKY aToMam,
MIPOCTHIM BEIIECTBaM U
coearuHeHus d1emMenToB 1V A-
IPYIMIBI B 3aBUCUMOCTH OT MX
nonoxenus B [ICXD

Xapaxmepuzosams CTpOECHHE,
AIOTPOIHIO, PU3HYECKHE 1
XMMHYECKHE CBOWCTBA,
MOJTyYSHHE U TIPUMEHEHHE
amop¢HOro yriepoja

Cpasnusams CTpOCHHE U
CBOICTBa anMasa u rpadura

[MpoBoauTH HabJroieHue,
CTPYKTYPHUPOBaTh HHPOPMALHIO
PeryasitTuBHble:  (OpPMYJIHpOBATH  IEIb

ypOKa M CTaBHTh 3a/layd, HEOOXOIUMbBIC
JUIsL €€ JOCTHXKCHUS, IUIAaHUPOBATh CBOIO
JIEATENILHOCT W TMPOTHO3UPOBaTh €€
pe3ynbTaThl; padoTaTh B COOTBETCTBHHU C
MPEIUIOKEHHBIM ~ aJTOPUTMOM,  CBEPATh
CBOM JICHCTBUSI C TIEITBIO

KoMMyHMKaTHBHBIE: CTPOMTH pEUYEBHIC
BbICKa3bIBaHUs B YCTHOH (opme, CTpOUTh
a¢hexkTrBHOE B3aUMOJICHCTBHE c
OJTHOKJIACCHUKAMH, BBIPAKAThH "




[TornomeHne ak THBUPOBAHHBIM YTIEM
pacTBOPEHHBIX BEUIECTB I Ia30B.
YcTpolcTBO IpOTHBOTa3a.

Onucvleams OKUCITUTEIBHO-
BOCCTAHOBUTEIILHBIC CBOMCTBA
yriiepoja

12/27

Kucnopoansie
COCIMHEHHUS
yriepozaa

Oxkcup yrnepoaa(ll): ctpoenue
MOJIEKYJIbI, TOTYYEHUE U €r0 CBOWCTBA.
Oxcup yrnepoga(IV): crpoenue
MOJIEKYJIbI, TOJY4YeHHUE U €r0 CBOWCTBA.
YronpHas kucnora. Colu yroapHON
KHCJIOTBI: KapOOHATHI U
runpokapOoHatsl. TexHuueckas u
MUIIEBast COJIa.

JladopaTopHublii onbIT 34. [lonydenne
Y CBOWCTBA YrOJbHOW KUCIOTHI. 35.
KauecTBennas peaxiust Ha KapOoHaT-
HOHBI

Xapaxmepuzosams cOCTaB,
(hm3nuecKre U XUMHYECKUE
CBOMCTBA, OJy4YCHUE U
MIpUMEHEHUE OKCUOB YTIepoa

Yemanaenuseame npuanHHO-
CJIEJICTBEHHBIE CBSI3U MEXKIY
BUJIOM XUMHYECKOH CBS3H U
TUIIOM KPUCTAUTNYECKOMN
pelIeTKH B OKCHIaxX yriaepona u
uX (PU3NYIECKUMH U
XMUMUYECKUMH CBOMCTBaMH, a
TaKXe IPUMEHEHUEM

Cobniooams nipaBuia Th npu
UCIIOJIb30BaHUH IEYHOTO
OTOILJICHHSI.

Oka3vieams TIEPBYIO TTIOMOIIIb
IIPY OTPABJICHUHU YTapHBIM
razom

Xapaxmepuzoeams cOCTaB,
¢u3nUecKue 1 XUMHYECKHE
CBONCTBA, IIOJly4YE€HUE U
MIPUMCHCHUC erHBHOﬁ KHCIIOTHI

Pacnosnasame xapOoHAT-MOHBI

Buinonnsame pacuersl 1o
XUMUYECKUM QopMysiaM u
YPaBHEHUSIM peaKlni,
MIPOTEKAIOIINX C YIaCTHEM
COEIMHEHNH yTiiepoJia

APryMCHTHUPOBATH CBOIO TOYKY 3pCHUSA

JInynoctuble: DopMmMupoBaHHE YMEHUS
YIPABISITH cBoei MO3HABATEIHLHOM
JIeATEeTLHOCTHIO, (hopmupoBanue

MPaBUIIBHOTO OOpaIlleH!s C BEIIECTBAMHU B
XUMHYECKOH 1abopaTtopuu u OBITY

08.12




13/28 | YrneBomoposl. Opranunueckas XUMUSL. Ilo3naBaTesbHbIE: ucnons3onats | 10.12
Nuctpykrax no Tb | YraeBogoponsl.. Aapaxmepusosams . 3HAKOBOE MOJICIUPOBAHUE, OCYLIECTBIATh
Meran, 9TaH W TpPONAaH  Kak 0COGEHEOCTH COCTABA U CBOMCTB | cpaBHeHMe, KIACCH(UKAIMIO, CO31aBaTh
npe/elIbHbIC (Hachiennpre) | OPTAHUCCKUX COCAMHCHIH 0000IICHUS, YCTaHABIUBATH AHAJIOTHHU,
YIICBOAOPOABL. DTHICH M AUCTWICH, | Pgsnyuamb MpeneIbHbIC i JeTIaTh BBIBOJIB, CTPYKTYpHUPOBAaThH
KaK Hempe/enbHbIe (HCHACBILICHHBIC) | Hempe/esbHbIC YITIEBOIOPOIbI nH()OpMAITHIO
YTJICBOZOPOIBI. CTpyKTYypHBIE PeryasitTuBHbIe:  (OpPMYJIHMpOBATH  IEIb
thopmybt BEIIECTB. Topenue | H1asvieamo u sanucvigams ypoKa M CTaBUTh 3a/Jadd, HEOOXOAMMBIC
YTIIEBOIOPOJIOB. Peaxuun | POPMyIIBI (MOHCKYMEHHe u JUIL €€ JOCTHIKEHMs, IUIAHMPOBATH CBOIO
JICTHIPUPOBAHHUS npesenbHbIx | CTPYKTYpHBIC) BaJKHCHIINX JeATeIbHOCTh M MPOTHO3UPOBaTh  €e
YTIIEBOIOPO/IOB. KauectBennsie | TPCACTABUTEIICH YIJICBOIOPONOB | nesyipraThl; paboTaTh B COOTBETCTBHU C
peakuu Ha HeTpeIeIbHbIC NPEUIOKEHHBIM ~ QJITOPUTMOM,  CBEPSATH
COC/IMHCHHUSL. CBOM JICHCTBHS C LETBIO
JemoncTpauun KoMMyHUKATHBHBIE: CTPOHTH pCUCBbHIC
Mogenn MOJIEKyJT MeTaHa, STaHa, BBICKa3bIBaHMsI B YCTHOH ¢opme, BecTH
STWIICHA, alleTHIeHa. B3amMoneiicTBre JMAJIOT ¥ y4YacTBOBaTh B IHMCKYCCHH IS
JTHJIeHa ¢ OpOMHOM BO#OH W BBIABJIICHUSA pAa3HbIX TOYEK 3pEHUS Ha
pacTBOpOM NepMaHTraHaTa KaJust paccMaTpUBaeMyo UHPOpMALIHIO,
BBIP2XXATh M apTyMEHTHUPOBATH CBOIO TOUKY
14/29 | Kucnoponconepxka | CoupThl. ITHIOBBIN CIIHPT, €r0 3peHus 15.12
M OPraHUYECKUe | MOJyYeHHE, IPUMEHEHUE U Xapaxmepusoeam CTIAPTEL U JInuHocTHBIE: (bopmupoBaHue
COETMHEHHS ¢dusHoIOrHYecKoe eHcTBHE. KapGOHOBEIE KHCIIOTH Kak JOOPOCOBECTHOTO OTHOLICHHS K YYCHUIO H
TpéxaToMHBII CIIUPT TIIMLEPHH. KHCJIOpocoaepKaliue YMEHHS yIPaBJIATh CBOCH MO3HABATEIBHOMN
KauecTBeHHas peakius Ha OPTAHUHCCKIE COCAMHCHHA JeSITeTBHOCTHIO
MHOTOATOMHBIE CIIUPTHI. YKCYCHas Knaccuguyuposams CIupTHI 11O
KHUCIIOTA - IIPEACTaBHUTENb Kiacca YHCITy THIPOKCHIIGHBIX TPYIII B
KapOOHOBBIX KHCIIOT. MX MOJIEKyJIax
JeMoHncTpanuu 5
O6mIMe XMMUYECKHe CBOMCTBa Kucyior | [1a3b16amb NpeaCTaBUTENCH
Ha IIPEMepe YKCYCHOI KUCIOTHL. OJTHO U MHOTOaTOMHBIX CITUPTOB
KauectBennas peakius Ha ¥ 3aIHCHIBATE HX HOPMYITEI
MHOT'02TOMHBIE CITUPTHI
15/30 | Kpemnwuii u ero Kpemuuii, crpoenune ero aroma u Ilo3naBarteabHble: co3gaBaTh 0000meHus, | 17.12

COEUHEHUS

ceoiictBa. KpemuHuii B  mpupoze.
Cunnnuasl u CHUJIaH. Oxcun
kpemuus(1V). KpemHueBas xucnora u
e€ conu.

Xapaxmepuzosams CTpOEHHE
aTOMOB U KpUCTAJIOB,
¢u3nUecKue 1 XuMHYECKHE
CBOICTBA, IOJTY4YEHHUE U

YCTaHaBJIMBATb aHAJIOTHUH, JCJIaThb BbBIBOJBI.
[MpoBoauTH HaOJroIeHHe,
CTPYKTYPUPOBATh HHPOPMALIUIO

PeryasiTuBHble:  (QOpMyIHpOBAaTh  LIENb




JdeMoHcTpanun
Komnexknus «OO0pasiiel MPHUPOTHBIX
COCITUHCHHIA KPEMHHUSD)

Komnekuus  cTekna,  KEpaMUKH,
[IEMEHTA U M3IEITUI U3 HUX
JlaGopaTopHbIii ONBIT 36.

[IpomyckaHue yrieKkuciIoro rasa udepes
PacTBOp CHJIMKATa HATPUS

MNPUMCHCHHUEC KPECMHUA

Yemanasnusamo IIPUYINHHO-
CJICACTBCHHLIC CBA3U MCKIAY
CTpOCHHUEM aTOMa, BUIOM
XAUMHYECKOU CBA3H, THUIIOM
KpI/ICTaJIJlI/IIIeCKOfI PCHICTKH
KpEeMHUSA U €ro (1)I/ISI/I1IGCKI/IMI/I n
XAMHUYECKAMHU CBOMCTBAMH

Buvinoanams pacdeTsl 1o
XUMUYECKUM QopMyiaM U
YpaBHEHUSIM PEAKLIUM,
MIPOTEKAIOLIUX C YYaCTHEM
KPEMHHUS U €r0 COEMHEHNN

Xapaxmepu3zosams cocTas,
¢du3nUeckue 1 XUMHYECKHIE
CBOICTBA, IIOJly4YECHUE U
NPUMEHEHUE COCTUHEHUN
KPEMHHUS

Cpasnueams NTUOKCU]IbI
yIIIepoAa U KpEMHHUS

Onucvieams BAXXHEHUIITNE THIIHI
MPUPOAHBIX COEUHEHUN
KpEMHUS KaK OCHOBHOT'O
AJIEMEHTA JINTOC(EPHI

16/31

CunukartHas
MPOMBIIIIJICHHOCTh

[Ipou3BoACTBO CTEKJIa M IIEMEHTA.
[Iponykuus CHWJIMKATHOU
MPOMBIIIIEHHOCTH: OITHYECKOE

BOJIOKHO, Kepamuka, (apdop, ¢asHc.
OnTHyeckoe BOJIOKHO.

JleMoHCcTpanun

Konnekuss npoayKIuM —CHIMKATHOM
MPOMBIIIIIIEHHOCTH.

BuneopparmenTst u craiel
«IIpou3BOJCTBO CTEKJIA U LIEMEHTA) .

Xapaxkmepu3oeams CUITUKATHYIO
MPOMBILUIEHHOCTD U €€
OCHOBHYIO ITPOIYKITHIO

Yemanasnusame ananorun
MCXKAY pa3IMYHbIMU OTPACIAIMU
CHITUKATHOM MIPOMBIIIIJIICHHOCTH

ypoKa M CTaBUTh 3a/Jadd, HEOOXOAMMBIC
JUId ee NOCTHKCHHS, IJIAHUPOBATh CBOIO
JIeATENIbHOCTh M TNPOTHO3HMPOBAaTh €€
pe3yibTaThl; paboTaTh B COOTBETCTBHU C
NPEIVIOKCHHBIM ~ aJiTOPUTMOM,  CBEPATh
CBOM JICHCTBHS C LENBIO
KomMmyHukaTuBHble: CTPOUTH peUEBbIC
BBICKa3bIBaHHA B YCTHOH (hopMme, CTPOHUTH
s pexTuBHOE B3aMOJICHCTBHE c
OJTHOKJIACCHUKaMH, BBIPaKaTh u
apryMEeHTHUPOBATh CBOIO TOYKY 3pEHUS
JInunoctabie: DopMmMupoBaHHE YMEHUS
YIIPABISTH cBoeH MO3HABATEILHOMI
JIeSITeNIbHOCTHIO, (dhopmupoBanue
NPaBUWIBHOTO OOpAIllEHHs C BEIIECTBAMH B
XUMHYECKOH TabopaTopuu u OBITY

22.12




17/32 | Tlonyuenue Hemeramnms B npUpoJIe. 0
HEMETAJUIOB OpaKUMOHHAS ~ I[IEPErOHKA IKHAKOro | ' Hcbl6anb HAXOXKICHHE
HEMETAIIJIOB B MIPHUPO/IC
BO3JyXxa KaK CIOCO0  TOMy4YCHHS pHpoZ
KUCII0pO/a, a30ta, aproxa. Ilonyuenne | Xapaxmepuzosameo
(ocdopa, kpemuus, xiopa, HOAA. (hpaKIIMOHHYIO IEPETOHKY
DNEeKTPOIIN3 PaCTBOPOB. JKUJIKOTO BO3/1yXa KaK
HeMoHcTpanuu COBOKYITHOCTB (PU3NIECKIX
Komnexims «lIpupozntsie COCAMHEHUS | mpomeccoB
HEMETAILJIOB) .
BuzneodparMeHTsI - cnaiinpr | Ap2ymenmuposame oTHeceHue
«DpaKkuuoHHAsT TeperoHka kuakoro | MPOUECCOB MOTYICHUA
BO3IyXa» AKTHUBHBIX HEMETAIUIOB K
BuneodparmMeHTs u craiipr | OKHCIUTCILHO=
«ITonydeHne BOZOPOAA, KHCIOPOAA H BOCCTaHOBUTEJILHBIM IIPOLIECCAM
raJloreHOB ANIEKTPOIUTHYCCKIM
CIIOCO0OMY.
17/33 | Tlonyuenwue [Tomyuenue cepHOW KHUCIOTHI: ¥,
o o K XUMHU3M
BaKHEHIIINX CHIPE, XHMH3M, TEXHOJOrHdeckas | * P AKMEPU306Any M,
CBIPBE , alIapaTypy U Hay4dHbIE
XUMHUYESCKHX cXeMa, METOJ  KUIMSMEero  Clos,
o NIPUHLIUIIBI IPOU3BOACTBA
COCIUMHCHUHU IMPUHOUAIIBI TeHJIOO6MeHa, IIPOTHUBOTOKA o
CEPHOI KUCIIOTHI
HEMETAJIOB u mupkyisun. Oneym. [IponsBoacTBo

aMMHAKa! CBIPBE,
TEXHOJIOTHYECKAs CXeMa.
JdeMoHcTpanuu
Mogenu anmapatoB IJisi POU3BOACTBA
CEpHOMN KHUCJIOTHI.

Mojenb KUISIIEro ciosl.

Mogenb KOTOHHBI CHHTE3a aMMHUAKa.

XHUMHM3M,

BuneodparmenTst u caiel
«IIpon3BOACTBO  CEPHOM  KUCIOTBD».
BuneodparmenTst u caiel

«IIpou3BOJICTBO aMMHUaKay.
Komnekmus «CoIpp€ 171 TOTydYEHUS
CEpHOMN KUCIIOTBDY.

Cpasnugams NPOU3BOICTBO
CEpHOM KHUCIIOTHI U aMMHaKa

Ilo3naBaTeabHbIE: HCIIONB30BaTh
3HaKOBOE MOJICIIMPOBAHUE, OCYIICCTBISAThH
CpaBHECHHE, KJIacCU(UKALUIO, CO3/1aBaTh
00001IeH s, YCTaHABIWBATh  AHAIOTHH,
ZenaaTh BBIBOJIBI, CTPYKTYpHPOBAThH
WHPOPMALIUIO

PerynsituBHble:  (opMynupoBaTh  II€Jb
ypoKa M CTaBUTh 3a/a4yd, HEOOXOIHMMBbIC
1 €€ TOCTHUXKCHMUA, HHaHI/IpOBaTI) CBOIO
NCATCIIBHOCTD 158 HpOFHO3I/IpOBaTB (S
pe3yibTaThl; paboTaTh B COOTBETCTBHH C

NPEAJIOKEHHBIM ~ QICOPUTMOM,  CBEPSTh
CBOH JEHUCTBHUA C LIEIBIO
KoMMyHMKATHBHBIE: CTPOUTH pPEUYEBHIE

BBICKa3bIBaHUA B YCTHOH ¢opme, BecTu
JUAJIOr W Yy4acTBOBaTb B JMCKYCCHUHU MJIS

BBISIBICHUS pa3HBIX TOYEK 3pEHHs Ha
paccMaTpuBacMyIo MHPOpMALHIO,
BBIpaXkaTh ¥ apryMEHTHUPOBATh CBOIO TOUKY
3peHus

JInyHocTHBIE: (hopmupoBaHue

J0OPOCOBECTHOIO OTHOLICHHUSI K YYEHHIO U
YMEHUS YIPaBIATh CBOEH MO3HABATEIBHON
JIEATEIbHOCTBIO

24.12

29.12




18/34 | O6o6uieHue u | Ypok-ynpaxkaHeHue c wucnoib3zoBanueM | [IpoBoauts oueHky coOctBeHHbIX | [lo3HaBaTenbHbIE: ucrons3oBars | 12.01
CHCTeMaTH3aIHs CaMOCTOSITEITbHON paboTEI 10 | JOCTH)KEHHUI B YCBOCHHHU TEMBI 3HaKOBOE MOJICIIMPOBAHHUE, OCYIIECTBIATH
3HAHWIl 10 TEMe | BBIMOJHEHUIO TPOBEPOYHBIX TeCTOB, | KoppekTHpoBaTh CBOM 3HAHMS B | CPaBHEHHE, KIACCU(DUKAIMIO, CO3]aBaTh
«HemeTannsl W WX | 3aJaHUI U yIpaKHEHUN COOTBETCTBMU C IUIAHUPYEMbIM | 00OOIIEHHs, YCTaHAaBIMBaTh aHAJOTUH,
COCTUHEHUS pe3ysbpTaToM JeTIaTh BBIBOJIB, CTPYKTYpHUPOBAaThH
Nucrpykrax no Th ITonyyats XUMHYECKYIO | MHPOPMAIIHIO

uHpopmanmio U3  paszauuHbIX | PeryasiTuBHbIe:  (QOpMYNMpOBaTH  IIENb
HCTOYHHKOB ypOKa W CTaBHUTh 3a/1a4d, HEOOXOAUMBIC
[pencraBnsare uHGOpPMAIMIO IO | AT €€ JOCTIKEHHS, IUIAHHPOBATH CBOIO
teme «Hemeramnely B BHIC | AGATCIBHOCTH M IPOTHO3MPOBATH €€
Talunuil, cXeM, OTOPHBIX | pe3yJbTaThl, paboTaTh B COOTBETCTBUH C
KOHCIIEKTOB, B TOM 4YHCJIE€ U C | IPEUIOKCHHBIM  alTOPHUTMOM,  CBEpSTH
npumenenueM UKT CBOU ACHCTBUS C LIENBIO
KoMMyHUKATHBHBIE: CTPOHTH pCUCBbBIC
BBICKa3bIBaHMsI B YCTHOH ¢opme, BecTH
JMAJIOT ¥ y4YacTBOBaTh B IHMCKYCCHH IS
BBISBJICHHS pa3HbIX TOYEK 3pCHUS Ha
paccMaTpuBaeMyro UHGOPMAITHIO,
BBIP2XXATh M apTyMEHTHUPOBATH CBOIO TOUKY
3peHUst
JIuuHOCTHBIE: (bopmupoBaHue
JOOPOCOBECTHOTO OTHOLICHHS K YYCHUIO H
YMEHHS yIPaBJIATh CBOCH MO3HABATEIHHOM
JIeSTeIILHOCTBIO
19/35 | KourpombHhas padora Ne 2 no teme «HeMeTaibl 1 X COSTUHEHUS 14.01
MeTtaibl 1 ux coeqnHenus (14 u)

1/36 Oobmas [Monoxenne  MeETAIUIOB B Io3naBaTteabHbIe: ucronb3oBars | 19.01
XapaKTePUCTUKA [epronyeckoi cuCTEME XUMHUYECKUX Obvacusmb, 1TO TakOe METAIIEL 3HaKOBOE, AQHAJIOroBoe W  (hU3UUECKOe
METaJIOB onementoB 4. M. Menneneesa, | Xapaxmepusosams xumudeckue | MOACIHMPOBAHUE; OCYLIECTBIISTH

CTPOCHHE HMX aTOMOB M KPHCTAUIOB. | 5eMeHTbI-MEeTa/UIb IO HX Ka4eCTBEHHOE u KOJIMYECTBEHHOE
Meraumyeckast CBSI3b U | nonoxenuto B IICXD OIMCaHKe KOMITOHEHTOB 00BeKTa,
MeTaJUTHYecKast KPUCTATTHYECKast OCYLIECTBIISITh CPaBHEHHE, YCTAaHABIHMBAThH
pemérka.  Dusmueckue  cpoiictea | [/poenosuposams cBoWCTBA aHAJIOTHH,  KJIacCU(UIMPOBaTh, JeNaTh




METAJJIOB: BIEKTPO- "
TETIOTIPOBOAHOCTb, OTpakarommas
CIIOCOOHOCTD, IIACTUYHOCTH. CIUIaBbI
4EPHBIE U IIBETHHIC.

METAJIJIOB I10 MOJIOKEHHUIO B
[ICX5

Yemanasnusams npuunnHo-
CJICICTBEHHBIE CBSA3U MEK]TY
CTPOCHHUEM aToOMa, BUIOM
XHUMHYECKOH CBSI3U U THUIIOM
KPUCTAJUTMUECKOU PEIICTKH Y
METAaJIIOB — IIPOCTHIX BEIIECTB U
MX COCTMHCHUMN

2137

XUMHYECKHUE
CBOMCTBA METALJIOB

Mertanibt Kak BOCCTaHOBUTEIH.
ONEeKTPOXUMHUYECKUH psijl HAIPSKEHUH.
Bsaumogeiicteue METaJIJIOB c
HEeMETaJUIaM{, OKCHJaMH, KHCIIOTaMH,
COJIIMU. ATTIOMUHOTEPMUSIL.
JeMoHcTpanuu
BzaumogeiictBue HaTpus,
KaJIBLIUS C BOAOK.

I'openne HaTpus, MarHus W xeies3a B

JIUTUA H

KHUCIIOPOZE.
Benblnika TEpMUTHON CMECH.
B3anMopeiicTBHE CMECH  TOPOIIKOB
CEepHl U Kele3a, LIMHKA U CEPBL.
B3aumonelictBue AJIOMUHUSI C

KHCIOTaMU, IIeJI0YaMH U BOJOM.
B3anMogeiicTtBre jkeieza W MeOUd C
XJIOPOM.

B3aumonelictBue MeIu c
KOHLICHTPUPOBAHHOM CEPHON KHMCIOTOM
M a30THOM KHMCIIOTOH (pa30aBieHHOW M
KOHIICHTPUPOBAHHOM).
JlaGopaTopHbIii ONBIT 37.
B3aumopeiicTBue xenesa ¢ pacTBOPOM
cynbgara meau (11)

ObvsicHAmMb, 9TO TaKOE P
aKTUBHOCTHU METAJIJIOB

Ipumensamo ero mis
XapaKTepUCTUKU XUMHYECKUX
CBOMCTB IIPOCTHIX BELLECTB —
METaJUIOB

O6o6wams cuctemy
XAMHUYECKHX CBOWCTB METAILIOB
KaK BOCCTAaHOBHTEIIbHbIC
CBOMCTBa

Cocmasnsams MONEKYISIPHBIE
YPAaBHEHUS PEAKLUH,
XapaKTEPU3YIOIINX XUMUYECKUE
CBOICTBa METAJIJIOB B CBETE
y4eHHsI 00 OKHUCIUTENBHO-
BOCCTAHOBUTENBHBIX IPOLECCAX,
a peaklny C y9acTHEM
3IEKTPOIIUTOB HPEACTABIATh
TaK)X€ U B MOHHOM BHJIE

Habmooams u onuceisamo
peaKknun MCKAy BCIICCTBAMUA

BBIBOABI, TOJNy4aTh WHPOPMALUIO U3
Pas3INYHbIX HCTOYHUKOB u
CTPYKTypUpPOBATh €€

PeryasiTuBHbIe:  (QOpPMYyIHpPOBATH  LIENb

ypoKa M CTaBUTh 3a1add, HEOOXOAMMBIE
JUId ee IOCTHKCHHS, IJIAHUPOBATh CBOIO
JIeATENIbHOCTh ¥ TPOTHO3HMPOBAaTh €€
pe3yibTaThl; paboTaTh B COOTBETCTBHU C
NPEVIOKCHHBIM ~ allTOPUTMOM,  CBEPSTH
CBOH JEHUCTBHUA C LIEIBIO
KoMMyHMKaTHUBHBIE: CTPOUTH pedeBble
BBICKa3bIBaHUA B YCTHOH (opMme, CTPOHUTH
a¢dhexkTrBHOE B3aMMO/ICHICTBUE c
OJTHOKJIACCHUKaMH, BBbIpaXkaTh u
apryMEHTHUPOBATh CBOIO TOUKY 3PEHUS
JInunoctabie: DopMmMupoBaHHE YMEHUS
YIIPABJISTH cBoeH II03HABATEIILHOMN
JEeSTEeIbHOCTHIO, (JOPMUPOBAHUE HAYYHOT'O
MHUPOBO33PCHHUS




3- Obmas O6mas XapaKTepUCTHKA
4/38- | xapaKTepHCTHKA aneMeHToB |A-rpymmel - OKkcuabl | ObvbACHAMb STUMONIOTHIO
39 ameMeHTOoB |A- THAPOKCUIBI IIEIOYHBIX METAILIOB, UX | o batHd IPYITIEL (IHETOHHEIC
TPYIIIbI TONyYeHHe, CBOIICTBA, NpHMEHeHHe. | "o bl
Baxwneiimue conu LICIOYHBIX | JTagameb ob1Iyio
MCTAJIJIOB, WX 3HAYCHHC B XXHBOU H XapaKTEPUCTUKY LIEIOYHBIX
HeXHBOM  NPUPOAE M B JKU3HU | MeTayioB MO HX MOJOKEHHIO B
YeJIoBeKa. [Icxn
HemoncTpanus Oxpacka IIaMeHn
COEIUHEHMSIMU IIEJIOYHBIX METAJLIOB Xapaxmepusosamb cTpoeHHue,
¢du3nUecKkue U XUMHYECKHe
CBOWCTBA MIEIOYHBIX METAJIOB
B CBETE 00IIEr0, 0COOEHHOI'0 1
eIMHUYHOTO
Ilpeockasvisame puznyeckue u
XUMHYECKHE CBOWCTBA OKCH/IOB
U TUAPOKCHUIOB IIEIOYHBIX
METaJIJIOB Ha OCHOBE MX COCTaBa
U CTPOCHHS U HOOMBEPIHCOAMb
MPOTHO3BI YPaBHEHUSIMU
COOTBETCTBYIOIUX PEAKIIUN
1Iposodumys pacyeTsl 1Mo
XUMUYECKUM QopMyiaM U
YPABHEHUSM PEAKLIUHI,
MIPOTEKAIOIIUX C YYaCTHEM
HIETIOYHBIX METAIIOB M UX
COEIMHEHUH
5/40 O6mas OO0mas XapaKTepUCTUKA
XapaKTepUCTHKA anementoB IlA-rpynmer  Okcugpl  u ObvAacHAm, STHMOTIOTHIO
35emeHToB |A- TUJIPOKCH/IBI [IEJTOYHO3EMETLHBIX HasBAHHA TPYTITIBI
TPYIIIBI METa/IOB, HX IOJNyYeHHe, cBoiicTpa, | LCHOTHOSCMEILHRIC METATLIBD
MIPUMEHEHHUE. Baxueitiue COIHM | JTasamp 0BIIYIO
LIETIOYHO3EMEIBHBIX  METAIUIOB,  MX | XapaKTEPHUCTHKY SIEMEHTOB

3HAYEHHUE B )KUBOW U HEXKUBOUM MIPUPO/JIE
U B JXKMU3HHM 4YenoBeka. KapOoHaTel u
TUAPOKAPOOHATHI KaJIbITHsL.

IlA-rpynmsl o UX MOJI0KEHUIO

B IICXD

IMo3naBaTeJbHbIE: HCIIOJIb30BaTh
3HAKOBOE MOJICITMPOBAaHUE, OCYIIECTBISTH
CpaBHEHHE, KiIacCH(UKAIHUIO, CO31aBaTh
00001IeHNsI, YCTaHABIMBATh  AHAJIOTHH,
JIeNaTh BBIBOJIBI, CTPYKTYpHUPOBAThH
nH()OpMAITHIO

PeryasiTuBHble:  (QOpPMYyIHpPOBATH  LENb
ypoKa M CTaBUTh 3a1aud, HEOOXOIMMBbIC
JUI €e JOCTIDKCHHUS, IJIAHUPOBATh CBOIO
JACATCIIbHOCTD u IIPOrHOo3UpoBaTh (S
pe3yiIbTaThl; paboTaTh B COOTBETCTBHU C

MPEIJIOKEHABIM ~ aJTOPUTMOM,  CBEPATh
CBOM JIEHCTBUS C LEJIHIO
KoMMyHMKATHBHBIE: CTPOUTH pPEUYEBEHIC

BBICKa3bIBaHUA B YCTHOH ¢opme, BecTu
OUaJor M y4acTBOBaTb B IUCKYCCHM JUIS

BBIABJICHUA Pa3HbIX TOYEK 3pCHHUA Ha
paccMaTpuBaeMyro nHGOPMAITHIO,
BBIPAXaTh U apTYMEHTHUPOBATH CBOKO TOUKY
3peHust

JInyHOCTHBIE: (hopmupoBaHue

,Z[O6pOCOB€CTHOF0 OTHOLICHUS K YYCHUIO U
YMCHHA YHPaBJIATH CBOCH ITO3HABATEIHLHOM
JACATCIIBHOCTHIO

02.02




HemoncTpanuu  Oxpacka IUIaMEHU
COCTUHCHUAMU [IET0YHO3EMEITBHEIX
MeTaJiJIoB. ['anenre u3BecTy BOJOM
JlabopaTopHsblii onbIT 38. [lonyuenue
W3BECTKOBOM BOJIBI M OITBITHI C HEM

Xapaxmepuzoseamov CTpOCHHE,
(hU3HYECKUEC B XUMHUYCCKUE
CBOMCTBA IIEJI0YHO3EMEIBHBIX
METAJIJIOB B CBETE OOIIETO,
OCOOEHHOT0 M €IMHUYHOTO

Ilpeockazvisams puznyeckue u
XUMHYECKHE CBOWCTBA OKCH/IOB
W THAPOKCHUIOB 371eMeHTOB |1 A-
IpyIIBI HA OCHOBE UX COCTaBa U
CTPOCHUSI U HOOMBEPIHCOAMD
MIPOTHO3HI YPaBHEHUSIMU
COOTBETCTBYIOLUX PEAKIIUN

IIposodumpv pacyeTsl 1Mo
XUMHYECKAM (HOopMyIIaM |
YPAaBHEHUSM PEAKLIUH,
MPOTEKAIOUTUX C yYaCTUEM
[IEIOYHO3EMENTbHBIX METAJLIOB
U UX COEIUHEHUN

6/41 ’KectkocTb BOABI U ’KécTtrocTh BOJIBI: BpEMEHHAs U 04.02
CHoCcOo0bI e noctosiHHasg. CrocoOsl  yCTpaHEeHHS Obvacusmby TOHATHE
yCTpaHEeHHS BpeMeHHOH  xkEctkoctu.  CrocoOsbl (OKECTKOCTE BOJIBD
YCTPaHCHHs TIOCTOSIHHOM KECTKOCTH. | Pgznyuuamib BpEMEHHYIO U
Honutsr. TIOCTOSTHHYHO KECTKOCTh BOJIbI
JdemoncTpauuu Ilonydyenue >xecTkoit
BOJIBI B3aMMOJICWICTBUEM YTJIEKHCIIOTO Ilpeonazame cnocoObl
rasa U U3BECTKOBOM BOJbI. YcrpaHeHue | YCTPAHCHUS KCCTKOCTH BOJIBI
BPEMEHHOI YKECTKOCTH BOXEL | 1710600ums, Habuodams u
KUAISTYCHUEM | ,Z[06aBJ'I€HI/IeM COMBL. | (i coramp XUMUUCCKIT
YcrpaneHue MOCTOSIHHOM — KECTKOCTH SKCTIEPHMEHT C COBIIOIEHHEM
BOJBI J100aBIIEHHUEM COJIBI. I/Ionfm)l " | pasun TB
NPUHIINIT 1754 JefcTBus
(BuzmeodparmeHnr)
7/42 AOMUHUN U ero CoenuHeHusT  aMlOMHHHUS B IHo3naBaTesbHbIE: ucnonb3oBath | 09.02

COCAUMHCHUA

npupojie.  XUMHUYECKHE  CBOMCTBA

Xapaxmepuzosamv antOMUHAN
110 ero noJsoxkenuto B [ICX3

3HAaKOBOC MOJCIIHMPOBAHUC, OCYUICCTBIIATH




amomunnsg. OcoOEHHOCTH OKcHAA U

TUAPOKCH]IA AITFOMVHUS KaK
aM(OTEepHBIX COCIMHEHUH.
Baxneiimme conu amoMuHuS (XIJIOpH],
cymedar).

demoHcTpanuu

Komneknuss NpUPOAHBIX COCIUHEHHI
ATFOMUHUSL.

Buneodparmentsr m crmadiger «OKCHI
ATFOMUHHMS U €70 MOJAU(DUKAIIH.
[Momyuenue ampoTepHOrO THAPOKCUIA
ATIOMUHAS W HUCCIEJOBAaHUE  €ro
CBOJCTB.

Onucwvieams CTpOEHUE,
¢bu3nUecKue 1 XUMHYECKHE
CBOICTBA aJTIOMUHUS,
MOJATBEPXKIast X
COOTBETCTBYIOILUMHU
YpaBHEHUSIMH PeaKLni

ObvscHAmMb IBOWCTBEHHBIN
XapakTep XUMUUYECKHUX CBONCTB
OKCHJIa U TUJPOKCHIA
ATIOMHUHUS

Konxpemusuposamyo
IEKTPOIUTHUECKOE ITOJIyUSHHE
METAJUIOB Ha IIpUMepe
MIPOM3BOJCTBA AIIFOMUHHUS

Yemanasnuseamsv 3aBUCUMOCTD
o0racTeil mpuMeHEeHHS
AJTIOMUHUS H €T0 CIUIABOB OT
CBOMCTB 3THX BEIIECTB

Ilpoeooums pacueTs 1Mo
XUMHYECKAM (HOopMyIIaM |
YPABHEHUSM PEAKLIUHI,
MIPOTEKAIOIUX C YIaCTHEM
ATFOMHUHHS U €T0 COeTMHEHHH

9/43-
44

Keneso u ero
COEIMHEHUSA

OCOoOEHHOCTH CTPOEHHsI aToMa
Kenesa. XKenezo B MIPUPOJIE.
Baxneitiue pynbl xeneza. OKCUIbl U
runpokcunasl xenesa(ll) n xenesa(1ll).
Comn  xemeza(ll) wm  xemesa(lll).
O6napy>kxeHre NOHOB KaTHOHOB JKeje3a
B pacTBOpe. 3HAUEHHE COEIMHEHUI
xKelesa.

JlabopaTopHbIe ONBITHI 39.
Tonyyenune rumpokcunos xeneza (1) u

(i

Xapaxmepuzoeamp TOIOKEHHE
)kenesa B [ICXD u ocodbeHHOCTH
CTPOCHHUS €r0 aToMa

Onucvieams CTPOEHUE,
(hm3nuecKre U XUMHYECKHE
CBOICTBA Xkele3a, IoATBEpKAas
HUX COOTBETCTBYIOLIUMU
YPABHEHUSIMU PEAKLUI

Obvscuams HaNU4IHE IBYX

KJIaccu(UKaLuo, CO31aBaTh
yCTaHaBIMBaTh  aHAJIOTUH,
CTPYKTYpPHPOBATh

CpaBHEHHE,
0000111eHH S,
JenaTh BBIBOJIBI,
WHPOPMALIUIO

PeryasiTuBHble:  (GOpMYyIHpOBAaTH  IIETb
ypoKa M CTaBHTh 3a/1a4d, HEOOXOANMEBIE
Ui ee JOCTIKCHHUS, TJIaHUPOBAaTh CBOIO
JeSITeIbHOCTh W MPOTHO3MPOBATh  €¢
pe3ynbTaThl; paboTaTh B COOTBETCTBUH C

MPEJIOKEHHBIM ~ aJTOPUTMOM,  CBEPSATH
CBOH JEHUCTBHUA C LIEIBIO
KoMMyHMKATHBHBIE: CTPOUTH pPEUYEBHIE

BBICKa3bIBaHUA B YCTHOH ¢opme, BecTu
JUAJIOr W Yy4acTBOBaThb B AWCKYCCHUHU IS
BBISIBJICHHS pa3HBIX TOYEK 3pEHUs Ha

paccMaTpUBaeMyo UH(POpMALHIO,
BbIpaXkaTb U apryMEHTHUPOBATh CBOIO TOUKY
3peHus

JInyHOCTHBIE: (hopmupoBaHue

JIOOPOCOBECTHOTO OTHOIIECHUSI K YUCHHIO H
YMEHUS YIPaBIATh CBOEH MO3HABATEIBHOU
JeATEIbHOCTBIO

11.02

16.02




40. KauecTBeHHbBIE
KaTHOHBI JKeJe3a

peakiuu  Ha

TCHETUYCCKUX PAA0B

coeMHEeHMIA xene3a Fe?* u Fed*

Yemanaenueams 3aBUCUMOCTD
o0racTeli NpUMEHEHHS Kelle3a U
€Tro CIIJIABOB OT CBOMCTB 3THX
BCIIECTB

Ilposodumv, nabarwoams u
ONUCHIBAMb XUMUYCCKUH
SKCIIEPUMEHT C COOJIIOCHUEM
npasuin Th

1Iposodumys pacyeTsl Mo
XUMUYECKUM QopMyiaM U
YPABHEHUSAM PEAKLIUH,
MIPOTEKAIOLINX C y4YaCTUEM
JKEJI€3a U €r0 COCIMHEHUN

10/45 | Koppo3usi MeTaioB Kopposuss ~ xumuueckas
Y CTIOCOOBI 3aITUTHl | IEKTPOXUMUYECKasl. 3alnuTa METalIOB Obvsacnampy nonATHE
ot Hee. IHCTpyKTaXx | OT KOPPO3UH. «KOppOSHID
no Th JleMoHcTpannH Komnekuust | Pgsnuyams xumuaeckyro n
«XMMHUYECKHE HUCTOYHHUKHU TOKa» 3JIEKTPOXUMUUYECKYIO KOPPO3HUIO
pe3yIbTaThl JUIATEIHHOIO
3KCIIEPUMEHTa M0 M3YYEHHIO KOPPO3UHU Hnmocmpuposams npumepamMu
CTaJbHBIX M3AEIUN B 3aBUCUMOCTH OT | TOHATHA «KOPPO3H»,
YCIOBHIA POLIECCOB «XUMHUYECKass KOPPO3Us» ,
«QJEKTPOXUMUYECKas
KOPPO3HS»
Xapaxmepuzosams CTIOCOOBI
3aIUTHl METAJUIOB OT KOPPO3HH
11-12/ | Metamnsi B MeTtaisl B IpUPO/E: B CBOOOIHOM
46-47 npupoje. [lonstue BUJIE U B BUJIe coequHenuil. [Tonstue o Knaccugpuyuposams popmbi

0 METaJUTyprun

MeTaypruu. UépHas u nBeTHast
Merautyprus. [Tupomeramnyprus,
THUAPOMETAILTYPTHA,
JIEKTpOMETaILTyprus. JloMEHHBIN
nporiecc. [lepepaboTka yyryHa B cTalb.

OPpUPOAHBIX COG}II/IHCHI/Iﬁ
METAJIJIOB

Xapaxmepuzosamp oO1Ime
CIIOCOOBI IMOTYYCHUST METAIUIOB

IMo3naBaTe/bHBIE: UCIIOJIb30BaTh
3HAKOBOE MOJICTMPOBAaHUE, OCYIIECTBISTH
CpaBHEHHE, KiacCH(UKAIMIO, CO37aBaTh
00001IeHNsI, YCTaHABIMBATh  AHAJIOTHH,
JienaTh BBIBO/IbI, CTPYKTYpHUPOBAThH
WH(POPMAITIIO

PeryasitTuBHble:  (OpPMYJIHpOBATH  IEIb
ypoKa W CTaBHUTh 3a/Iaud, HEOOXOAUMBIC
JUIS ee JOCTIDKCHHUS, IJIAHUPOBATH CBOIO
JeSITeJIbHOCTh U MPOTHO3MPOBaTh  €¢
pe3ynbTaThl; paboTaTh B COOTBETCTBUHU C

MMPEAIIOKCHHBIM AJITOPpUTMOM, CBCPATH
CBOH ﬂeﬁCTBHH C ICJIBIO
KOMMyHHKaTl/lBHbIe: CTPOUTHE PECUYCBLIC

BbICKA3bIBaHUs B YCTHOW (opme, BecTH
IMAJIOT W Y4acTBOBaTh B AWCKYCCHHU IS
BBIABJICHUA Pa3HbIX TOYEK 3pCHHUSA Ha
paccMaTpuBaeMyro nHGOPMAITHIO,
BEIpaXKaTh U apTyMEHTHUPOBATh CBOIO TOUYKY
3peHus

18.02

25.02

02.03




ONEeKTpOIn3 pacIiiaBoB.

Konxpemuzupoeams criocoObl
MTOJTyYEHUS] METAJLIOB
MpUMEpaMH U yPaBHECHUSIMHU
PEaKLHA C COCTaBICHUEM
3JICKTPOHHOTO OaytaHca

JIn4HOCTHBIE: (hopmupoBanue
JI0OPOCOBECTHOTO OTHOIIEHHS K YUYEHUIO U
YMEHHUS YIPaBIsATh CBOCU MO3HABATEIHHOU
JIEATETLHOCTBIO

13/48 O600menne Ypok-ynpaxkaeHne c¢ wucnonb3oBanueM | [IpoBoauts orneHky cobctBeHHBIX | Ilo3HaBaTenbHbIe: ncnons3oBath | 04.03
3HAHWH 10 TEMe | CaMOCTOATENLHON paboThr 1O | TOCTM)KEHHUI B YCBOCHUH TEMBI 3HAKOBOE MOJEIHPOBaHUE, OCYIECTBIATH
«MeTtab» BBINIOJTHEHUIO ~ IIPOBEPOYHBIX  TECTOB, | KOppekTHpoBaTh CBOM 3HAHUS B | CpaBHEHHE, KJIAacCH(UKAIMIO, CO31aBaTh

3aaHui ¥ yIIpaKHEHNH COOTBETCTBHU C IUIAHUPYEMbIM | O0OOIIEHHs, YCTAaHAaBIMBAaTh AHAJIOTUH,

pe3yaprTaTomM JlenaTh BBIBO/JIBI, CTPYKTYpUPOBATh

ITonyyats XAUMUYECKYIO | HHPOPMALIUIO

nHpopmanmio W3  pasanuHbIX | PeryasTuBHbIe:  (QopMynmuMpoBaTh  IIeNb

HNCTOYHUKOB YpOKa H CTaBUTH 3ajaydwu, HCO6XO[II/IM])IG

[IpencrapisaTe WHPOPMAIMIO 1O | UIsl €€ JOCTHXKCHUS, IUIAHHUPOBATh CBOIO

Teme «MeTasy B BUe TAaONHI, | AEATEIBHOCTh W IPOTHO3HPOBATH €€

CXeM, OIIOPHBIX KOHCIIEKTOB, B | pe3yJibTaThl; paboTaTh B COOTBETCTBUH C

TOM 4YHCJIC KU C TIMPUMCHCHUCM | MPCAJTIOKCHHBIM AJITOPUTMOM, CBCPATH

UKT CBOU ACHCTBUS C LIENBIO
KoMMyHUKATHBHBIE: CTPOHTH pEUCBBIC
BBICKa3bIBaHUsI B YCTHOW (opme, BecTH
JUajior U y4actBOBaTb B AMCKYCCHUM IJid
BBISBJIICHHS Pa3HBIX TOYEK 3pEHUS Ha
paccMaTpuBaeMyro nHGOPMAITHIO,
BBIPAXKaTh U apryMEHTHUPOBATH CBOIO TOUKY
3peHUs
JIuuHocTHBIE: (bopmupoBaHue
JIOOPOCOBECTHOTO OTHOIIECHHUSI K YUCHHIO H
YMEHUS YIPaBIATh CBOEH MO3HABATEIBHON
JeSITETBHOCTHIO

14/49 | Koutponbhas pabota Ne 3 o reme «MeTallabb» 09.03

JlaGopaTopHblii npakTUKYM (7 4)




1/50 [MpakTudeckas CBoiicTBa KUCIIOT, OCHOBaHUH, OKCHIIOB | Yamems oOpamarthcs ¢ Ilo3naBaTeJbHbIe: CAMOCTOATEIHEHO 11.03
paborta Ne 1 1 COJIeH B CBETE TCOPUH 1ab0paTOPHBIM 000PYAOBAaHUEM U | TIPOBOIUTH HAOIOICHHS, NCTIOIH30BATh
Pemenne ANEKTPOIUTHUECKON IUCCOLMALINH U HarpeBaTeIbHBIMU MPHOOPAMHU B | 3HAKOBO-CHUMBOJIMUECKUE CPEACTBA JIIsI
9KCHEPUMEHTANIBHBI | MPEACTABICHUN 00 OKUCITUTEIBHO- COOTBETCTBHU C MPaBUIAMHU PACKPBITHS CYITHOCTH MPOLIECCOB,
X 3aJ1a4 10 TeMe BOCCTaHOBHUTEJBHBIX PEAKLMAX TEXHUKHU 0€30MaCHOCTH yCTaHaBJIMBATh aHAJIOTHH, (OPMYIUPOBATH
«ONEKTPOIUTHIECK Habnwooams u onucvieams BBIBOZBI
ast TUCCOLHALUS CBOICTBA AJIEKTPOIUTOB PeryasiTuBHBIE: TNIAHUPOBATH CBOIO
Nucrpykrax o Th Dopmyauposeamsv BBIBOJBI 10 JIEATENBHOCTD U IIPOTHO3UPOBATH €€
pe3yibTaTaM MpoBEeIEHHOTO pe3yibTaThl, BHIIOIHATE 3aJaHUs 1O
9KCIIEpUMEHTA oTpeieIeHHOMY allTOPUTMY, CPABHUBATh
2/51 ITpakTudeckas CousiHast KMCJI0TA KaK CHJIbHBIH PE3YIbTaThL C ITAJIOHOM, IIPU 16.03
pabota Ne 2. 3NIEKTPONINT. TUNNYHBIE peaKuu Ymemo obpamarecs c HEOO0XOIUMOCTH KOPPEKTUPOBATH OLIMOKH ,
W3yyeHne CBOMCTB | KHCJIOT, XapaKTEPHbIE IJIs1 COJITHON 11a00paTOPHBIM 06OPYIOBAHUEM | ()6 cTosTeNbHO ohopMIATE OTUET
COJISTHOM KHCIIOTBI KHCJIOTHI: B3aUMO/ICHCTBHUE C I HATPeBaTeNLHEMH IpHOOpaMH KoMMyHUKATHBHBIE: CTPOUTH PEUYCBEIE
WNHucrpykraxk no Th | meramnamu, OCHOBHBIMU U B COOTBCTCTBIH € NpABHITaMH BBICKa3bIBaHMs B YCTHOM M TUCbMEHHOMN
aM(pOTepHBIMU OKCHIAMH, Tb ¢dopme; paboTaTh B IpymIe A
OCHOBaHUSAMH U aM(POTEPHBIMU Habnodams CBOMCTBA JOCTHXKEHHS 1IeIH; CTPOUTH 3P PEKTUBHOE
THAPOKCHAAMH, COISIMH. Ka4eCTBEHHAS | 571¢KTPOIMTOB H MPOUCXOIAIINX B3aUMOJICUCTBUE C YUUTEIIEM U
peaxnys Ha XJIOPHI-HOH C HUMU SIBJICHHME OJTHOKJIACCHUKAMH
JInuHoCTHBIE: (dhopmupoBaHue
Habniodoams u onuceieame MO3HABATEIFHOTO HHTEpeca K HU3yUYEHHUIO
peaKknuu ¢ y4aCcTueM XUMHUH, (dhopMupoBaHue YMEHHUS
SIEKTPOIIUTOR TPaMOTHOTO OOpaIlleHHs C BEIIeCTBAMHU B
DOpMYIUPOSAIMD BHIBOHI TIO OBITY U XUMHUYECKOW JTaO0paTOPHH
pe3yibTaTaM MpoBeIEeHHOTO
9KCIEpUMEHTA
3/52 [IpakTHueckas CepHast KUCIIOTA KaK CUIIBHBIHN Ilo3HaBaTeJbHBIE: CAMOCTOSTEIEHO 18.03
pabora Ne 3. 3JEKTPOSIUT. TUIHYHEIE peaKIIHH Ymemp obpamarecs c MIPOBOIUTH HAOJIOCHMUS,_UCTIONIB30BaTh

W3yueHne cBOWCTB
CEPHOI KUCIIOTHI
Nucrpykrax no Th

KHCIIOT, XapaKTepHBbIE TS
pa30aBICHHON CEPHOI KHCIOTHI:
B3aUMOJIEHCTBHUE C METaJlIaMH,
OCHOBHBIMH U aM(OTEPHBIMU
OKCH/IaMHU, OCHOBAHUSAMU U
aM(pOTepHBIMU THAPOKCUAAMH, COIISIMH.
KauecTtBennas peakiust Ha Cyibdat-
WOH

71a60paTOPHBIM 000pyIOBaHHEM
W HarpeBaTeJIbHBIMH Ipudopamu
B COOTBETCTBHU C IIpaBHUJIaMU
Tb

Habnooams cBOWCTBa
AJIEKTPOIIUTOR M MPOUCXOISIINX
C HUMU SBJICHUI

Habnooams u onucvieameo

3HAaKOBO-CHMBOJINYECKUE CPEACTBA AJIs
PACKpBITHS CYLIHOCTH ITPOLIECCOB,
YCTaHaBIUBATh aHAJIOTHH, (OPMYITUPOBATH
BBIBO/IBI

PeryJsiTHBHBIC: TITTAHUPOBATH CBOIO
JIEATEIbHOCTh U IIPOTHO3UPOBATH €€
pe3yabTaThl, BHITOIHATH 33IaHUS TI0
ONpeAEICHHOMY aJIrOpUTMY, CPAaBHUBATh
pE3yIBTaThI C TAJIOHOM, IIPU




pCaKknuu C y4aCTucmM
OJICKTPOJIMNTOB

Dopmynuposams BBIBOABI 110
pe3yiabpTaTaM MpoOBEACHHOTO
JKCIIEpUMEHTA

HEOOXOTUMOCTH KOPPEKTUPOBATH OLIMOKH ,
CaMOCTOSITETTHHO OOPMIISATH OTYET
KoMMYHHKATHBHBIE: CTPOUTH PEUCBBIC
BBICKA3bIBaHUS B YCTHOM U TUCHMEHHOMN
¢opme; paboTaTh B TpyIIe IS
TIOCTIKEHHS IIEITTH; CTPOUTE 3P HEKTHBHOE
B3aUMOJICHCTBHUE C YUUTENEM U
OJTHOKJIACCHUKAMH

JINYHOCTHBIE: (hopmupoBaHue
MO3HABATEIFHOTO HMHTEpeca K H3YUYCHHUIO
XUMUHY, ¢dopmupoBaHHe YMEHUA
TPaMOTHOTO OOpallleHHs C BENICCTBAMU B
OBITY U XUMUYECKON J1a00paTOPHH

4/53 [IpakTrueckas IMonmyuenue, cobupanue u
pabora Ne 4. pacrmo3HaBanue aMmmuaka. Mzyuenue Honyuams, cobuparmb u
[omyuenwue PacCTBOPUMOCTH aMMHaKa B BOJIE U pacnosnasant aMMuaK
aMMuaKa u XapaKTePUCTUKA OCHOBHBIX CBOWCTB Viempb obpammarscs ¢
W3YYCHUE €T0 ryjpaTa aMMuaka. KadecteeHnHast 1a6OPaTOPHBIM 060PYIOBAHIEM
CBOHCTB pe€aKknusa Ha KaTUHOH aMMOHUA 1 HarpeBaTeIbHbIMU HpI/I60paMI/I
Wucrpykrax no Th B COOTBETCTBUU C IIPABUIIAMU
Tb
Habarwoamov u onucvieams
XUMHUYECKUN SKCIIEPUMEHT
Dopmyauposamsv BHIBOIBI TIO
pe3ylbTaTaM MpoBeIeHHOTO
3KCIIEPUMEHTA
Compyonuyams B TIpoIiecce
y4e0HOT0 B3aUMO/ICHCTBUS IPU
paboTe B rpynmax
5/54 IIpakTraeckas ITonyuenue, cobupanue u
pabora Ne 5. pacro3HaBaHUE YTIIEKHUCIIOTO Ta3a. Honyuame, cobupams u .
ITomyuenune W3ydeHne pacTBOPUMOCTH pacnosnagantt yrjCKUCIbIA Ta3

YTIIEKHUCIIOTO Ta3a u
U3y4YEeHHUE ero
CBOIICTB

YTJIEKHUCJIOTO ra3a B BOJC U
XAPaAKTCPUCTUKA KUCIOTHBIX CBOICTB
erHBHOﬁ kuciiotel. KauecTBeHHas

Ymemw obpamarscs ¢
n1a00paTOpHEIM 000PYAOBAHUEM
U HarpeBaTeIbHBIMU IpudopamMu

Ilo3HaBaTeIbHbIE: CAMOCTOSATCIBHO
MIPOBOJIUTH HAOJIIOACHHUS, _UCIIOIB30BaTh
3HAKOBO-CHMBOJIMYECKUE CPECTBA IS
PAaCKpBITHS CYIIIHOCTH MPOLECCOB,
YCTaHABJIUBATh aHAJIOTUH, (POPMYITUPOBATH
BBIBOJIBI

PeryasiTuBHbBIE: IIAHUPOBATH CBOIO
JIeSITENILHOCTh U TPOTHO3UPOBATH €€
Pe3yNbTaThl, BBIIOIHATh 3aJaHUS 110
ONPENIETICHHOMY aIrOPUTMY, CPABHUBATh
pe3yJbTaThl C 3TAJJOHOM, TPU
HEO00XOJUMOCTH KOPPEKTUPOBAThH OLIUOKH ,
CaMOCTOSTENTFHO OPOPMIIATH OTYET
KoMMYHMKATHBHBIE: CTPOUTH PEUEBEHIE
BBICKa3bIBaHUA B YCTHOW U MUCbMEHHOMU
¢dbopme; paboTaTh B rpymme st
JIOCTHXEHHS LIEH; CTPOUTH 3 (PEeKTHBHOE
B3aUMO/ICUCTBUE C YUUTEIIEM U
OJHOKJIaCCHUKAMH

JIMYHOCTHBIE: (hopmupoBanue
MO3HABaTEJIbHOTO HWHTEpeca K H3YUYEHHUIO
XHUMHUHU, (dbopMupoBaHue YMEHUS
TPaMOTHOTO OOpallleHHs C BEIIeCTBAMU B
OBITY U XUMHUUYECKON 1a00paTOPHH

23.03

25.03




Nucrpykrax no Th

peaknus Ha KapOoHaT- 1
THAPOKapOOHAT-UOHBI

B COOTBETCTBUU C IIPABUIIAMU
Tb

Habniooams u onucvieams
XUMHYECKUHN SKCIIEPUMEHT

Dopmynuposams BBIBOJBI 110
pe3ybpTaTaM MpOBEICHHOTO
JKCIIEpUMEHTA

Compyonuyams B TIpoIiecce
y4eOHOTO B3aUMOJICHCTBUS MTPU
paboTe B rpynmax

6/55 [IpakTruueckas [Tony4enue >kecTKOU BOABI

pabora Ne 6. B3aUMOJICUCTBUEM YTJICKHUCIIOTO Ta3a ’ Tlonysams, cobupambs u .

KecTkocTh BOIBI U M3BECTKOBOM BOJBI. Y CTpaHEHUE pacnosnasambe yrICKUCIIBIN ra3

CIIoCcoOFbI ee BPEMEHHOM ’KECTKOCTU BOJbI Vamems oGpammarhes ¢

YCTpaHCHUA KHILTYCHUCM U HO6aBHeHHCM COBI. Ha60paT0pHLIM 060pyI[0BaHI/IeM

HNuctpykraxxk no Th | YcTpaHeHre MOCTOSAHHON KECTKOCTH Y HarpeBaTebHBIMU IPUOOpaMHu

BOIbI HO6aBHeHI/IeM COOBI. HUcnriTanue B COOTBETCTBUU C MPABUIIAMU
’KECTKOU BOJBI PACTBOPOM MbLIA TB
Habmodams u onucvieams
XUMUYECKUNA SKCTIEPUMEHT
Dopmynuposamsv BbIBOABI IO
pe3yibTaTaM MpoBeIeHHOT0
SKCHEPUMEHTA
Compyonuyams B TIpoIiecce
yueOHOTO B3aUMOJICHCTBUS MTPH
pabote B rpynmax
7/56 [IpakTnueckas Pemenne skcnepuMeHTaNbHBIX

pabora Ne 7. 337la4 Ha paclio3HaBaHHUE U TOJIyYEHUE BKCHGPHMGHTML}VIO

Pemenue METaJUIOB U UX COCIUHEHUI uccredoeams CBOHCTEA .

SKCTIEPHMEHTATBHEI METAaJUIOB U UX COCUHEHUH,

X 337184 110 TeMe pemIaTh IKCIepuMeHTaIbHbIE

«MeTaIED 3a/1a4u 110 TeMe «MeTaib»

Wucrpykrax no Th

Ymems obpamatbes ¢

IHo3HaBaTeJbHBIE: CAMOCTOSTEIHHO
IMPOBOJAUTH H36J'IIO):[GHI/ISI,_I/ICHOHI>3OB3TI>
3HAKOBO-CHMBOJIMUECKUE CPEACTBA IS
PACKpPBITUS CYIIHOCTH MPOLIECCOB,
yCTaHABJIMBATh aHAJIOTHH, (HOPMYIUPOBATH
BbIBOJbI

PeryasiTuBHBIE: UIAHUPOBATH CBOIO
JeATeNILHOCT U TIPOrHO3UPOBATH €€
PE3YIbTAThI, BBIIIOJHATE 3aJaHUs 110
oTpeJieIeHHOMY allTOPUTMY, CPABHUBATh
PE3YJIBTATHI C ATAIIOHOM, ITPH
HEOOXOTUMOCTH KOPPEKTUPOBATH OLIHOKH ,
CaMOCTOSITETILHO O(OPMIISTH OTUYET
KoMMyHUKATHBHBIE: CTPOHTH PEUYEBEIC
BBICKA3bIBAHMS B YCTHOM M TUCHMEHHOM
¢dopme; paboTarhb B TpyIIe s
JOCTHKEHHS 1IeJIH; CTPOUTH SPPEKTUBHOE
B3aUMOJICHCTBHUE C YUHUTENIEM U
OJTHOKJIACCHUKAMH

JInuHoCTHBIE: GpopMUpOBaHHE
MO03HABaTENFHOTO HHTEPECa K U3yUEHHIO
XHMUH, (HOPMUPOBAHUE YMEHHUSI
TPaMOTHOTO OOpaIIeHus ¢ BEMIECTBAMU B
OBITY 1 XUMHUUYECKOW 1ab0paToOpun

30.03




nabopaTOpPHEIM 000PYAOBAaHHEM
U HarpeBaTeIbHBIMU MPUOOpaMU
B COOTBETCTBHHU C TPABUIIAMH
Tb

Habnooams u onucvieame
CBOICTBA METAJJIOB U UX
COCIMHEHU I

Dopmynuposams BBIBOABI IO
pe3yJibTaTaM MpoBeIEHHOT0
JKCIIEpUMEHTa

Compyonuuams B mpoLiecce
y4eOHOTO B3aUMOJICHCTBUS MTPU
pabote B rpynmax

XuMmus U oOKpy:kawuas cpeaa (2 4)

1/57 XUMUYCCKUI Crpoenue 3emuu: SIIPO,
COCTaB IUIAHETHI MaHTHsI, 3eMHasi KOpa, UX XUMUYECKHI Hnmezpup 06amb CBEICHHIA MO
3emiis cocraB. Jlutocdepa u e€ XxumMHUECKHNA (usHaeckol reorpaq)fm B
Wuctpykraxk mo Thb | coctaB. Munepansl. Pyner. Ocagounsie SHAHHA O XHMHTHCCKOU
nopogsl.  IomesHple  mckomaempie, | OPTAHH3AUHH [UIAHCTRI
XWUMAYECKUH  COCTaB  THAPOCHEPSI. Xapaxkmepuzoeams XUMUYECKUI
XHUMUYECKH cOCTaB aTMOC(EpHI. COCTAB FeOJIOMMYECKIX
I[eMOHCTpaIIHI/I BI/I,ZLCO(I)paFMeHTBI " | 06o10ueK 3eMiin
crnaiiapl  «Ctpoenue 3emin u €€
. " Pasznuuams MuHEpabl U TOPHBIE
XUMUYECKHM cocTaBy. " Komnekuus HOpOJIbI
MHUHEPAJIOB W TOPHBIX  IOPOJ.
Komnexuus «Pyasl MeTamioBy.
JlaboparopHbIit ONBIT 41.
H3yuenue rpanura
2/58 Oxpana McTouHNKN XMMHUYECKOTO 3arpsi3HEHUs
OKpYy>Karolen OKpyXarierd cpenasl. [oOanbHbIC Xapaxmepusoeamy MCTOIHHKH
Cpensl OT 9KOJIOTHYECKUE npoGyempy | XHMHHCCKOTO 3ATPASHEHHA
XUMHUYECKOTO qeoBedecTBa: TApHUKOBBIE (e, | OKPYHAOUICH CPEIbI

PeryasTuBHbie
DopMyIHpOBaTh LENL YPOKA U CTABUTH

3a]a41, HEOOXOIUMBIE IS €€ JOCTHKEHNUS,
MJIAHUPOBATH CBOIO JIEATEIHHOCTD U
MIPOTHO3UPOBATH €€ PE3YIHTATHI

Ilo3HaBaTeJIbLHBIE

CTpouTh JIOTHUECKHUE PACCYKIACHUS,
yCTaHaBHI/IBaTB HpI/I‘H/IHHO-CHeJJ;CTBeHHLIe
CBSI3H, IOHUMATh, CTPYKTYPHUPOBATh U
WHTEPIPETUPOBaTh HHPOPMAIIHIO,
HpeI[CTaBHeHHYIO B CXEMATHUYHOM BU/IC
KoMMYHMKATHBHDLIE

Ctpouth peueBbie BbICKa3bIBaHUSI B YCTHOU
Y IMCBbMEHHOH (popme, apryMeHTHPOBATh
CBOIO TOYKY 3PEHMUS

JIMYHOCTHBIE

DopMHpoOBaHUE TO3HABATEIBHOTO
HHTepeca K I/I3yT-IeHI/IIO XUMHH, MOTHBaIIUA
yqanmxcs[ Ha nonyquHe HOBBIX 3HaHI/II>'I

01..04

13.04




3arpsA3HCHUA

KHCJIOTHBIC JIOKJH, O30HOBBIC JBIPHI.
MexayHapoIHOe COTPYAHUYECTBO B
o0nacTH OXpaHbl OKPYXKAKOIICH CPeIIbI
oT XAMHYECKOTO 3arps3HCHYSL.
«3enéHas XuMHS».

Jlemoucrpanun. BuneopparMeHTsI 1

CJIanIbI «['moOanbHbBIE
IKOJIOTMUYECKHE poOIeMbI
YeJIOBEYESCTBAY.

JlabopaTopHbIii OIBIT 42.
W3ydyeHre MapKHPOBOK pa3IUYHbBIX
BHJIOB IPOMBIIIIICHHBIX u

IMPpOJOBOJILCTBCHHBIX TOBApPOB

Onucvieams TI00aTbHBIC
9KOJIOTHIECKHE TTPOOIIEMBI,
CBSI3aHHBIC C XHUMHYECKUM
3arps3HeHUEM

Ilpeonazams iytH
MUHHMHU3AIIHA BO3ICHCTBUS
XMMHYECKOT0 3arpsA3HEHUS Ha
OKPY’KaIOIIyI0 Cpey

Tpusooums mpuMepbI
MEKTyHAPOTHOTO
COTPYJHHYECTBA B 00JIACTH
OXpaHBbl OKPYKaIOIIEeH CpeIbl

O000menne 3HAHMI IO XUMHH 32 KypC OCHOBHOI MK0JIbI. [loaroroBka k OCHOBHOMY rocyiapcTBeHHOMY JK3aMeHy (6 4)

1/59

BemectBa

aToma B

MOJIOKEHUEM
JJIEMEHTa B
Crtpoenne

Crpoenue
COOTBETCTBUH c
XHMHYECKOTO
Ilepuonnueckoii cucreme.
BEIIECTBA: XMMHUYECKass CBI3b H
KPUCTAIUTHYECKUE pEemIETKH.
3aBUCHMOCTh CBOHCTB OOpa30BaHHBIX
3JIeMEHTaMHU MPOCTHIX BEIISCTB
(MeTayIoB, HEMETAJLIOB, OJarOpPOTHBIX
ra3oB) OT IIOJIOKCHHS DJJIEMCHTOB B
[Tepuoauueckoit cucreme. Tunonorus
HEOPTaHWIECKUX BEIIECTB, JCIICHUE HX
Ha KJ1acchl u rpymisl. [Ipencrasureny.

Ilpedcmasnsims nHGOPMAITUIO TIO
teme «I[13 u IICXD
J.1.MenneneeBa B CBETE TEOPUU
CTPOCHHMSI ATOMa» B BH/IE TaOJIHII,
CXEM, OMTOPHBIX KOHCIIEKTOB, B
TOM YHCIIE C MPUMEHEHUEM
cpeacts KT

Buvinonnsamu TecTOBBIC 3aaHUS 10
TeMe

Ilpedcmasnsams nHGOPMAITHIO TIO
TeMe «Buapl XUMHUYECKOH CBSI3U U
THUITBI KPUCTATMIECKUX PEMICTOK.
B3auMocBs3s cTpoeHus U
CBOMWCTB BEIIIECTB)» B BHJIE
Ta0JIHII, CXEM, OTTOPHBIX
KOHCIIEKTOB, B TOM YHCJIE C
npuMeHeHueM cpencts KT

Ilo3HaBaTeIbHBIE: HCIIOJIH30BATh
3HAKOBO-CHUMBOJIMYECKUE CPEJICTBA,
OCYIIECTBIISITH HAOFOICHUS, JIENaTh
BBIBO/IbI, OCYIIECTBIISITh KJIACCU(PHUKAIIHIO,
HHTEPIPETUPOBATh HHPOPMAILIHIO,
MIPEACTABICHHYIO B BUJIE PUCYHKOB U CXEM
PeryasiTuBHbBIE: IIAHUPOBATH CBOIO
JIeSITENIHOCTh U TPOTHO3UPOBATH €€
Pe3yNbTaThl, BBIIOIHATh 3aJaHUS 10
ONPENIEICHHOMY aIrOPUTMY, CPABHUBATh
pe3yJbTaThl C 3TAJJOHOM, TPU
HEO0OXOAMMOCTH KOPPEKTHPOBATEH OIINOKH
CaMOCTOSTEIIbHO

KoMMYHMKATHBHBbIE: CTPOUTH PEUEBHIE
BBICKa3bIBaHUA B YCTHOW U MUCbMEHHOU
(dbopme; paboTaTh B rpymme Jist
JIOCTHYKEHHUS LIENH; BBIpaXXaTh U
apryMEHTHUPOBATh CBOIO TOUKY 3PEHUS

15.04




2/60 XuMuueckue [lpusHaku u ycnoBus npotekanus | /Ipedcmasnsms WHGOPMAIHIO 110
peakiuu XUMUYECKUX  peaknuid.  Tumomorus | reme «Kmaccuduxarms
XUMUYECKUX PEAKIHUA MO0 Pa3lIWyHBIM | XUMUYECKUX PEAKIUH MO
OCHOBaHUSIM. Peaxmun HWOHHOTO | pa3IMYHbIM NpU3HAKAM» B BUJIC
obMeHa. OKHCITUTENBHO- | TAOJINII, CXEM, OTIOPHBIX
BOCCTaHOBHUTEIFHBIE PEAKIINN. KOHCIIEKTOB, B TOM YHCJIE C
npuMmeneHueM cpencts UKT
Xapaxmepuzosamo
OKHUCIUTENBHO-
BOCCTAaHOBHUTEIIbHBIEC PEAKIIHH,
OKHUCIIUTENb U
BOCCTaHOBUTEIb
3anucvieams ypaBHEHUS
OKHCIIUTENIbHO-
BOCCTAHOBUTENBHBIX PEAKIUI
C TIOMOIIIBI0 METOA
3JICKTPOHHOTO OajnaHca
3/61 OcHOBBI XUMHUYECKHE CBOHCTBA IPOCTBIX
HEOPraHUYECKOU BelecTB. XapaKTepHble XHMHUYECKHE Xapaxmepusosamp odumue ,
XUMUH CBOICTBa CONEOOPA3YIOMNX OKCHJIOB, 0COOCHHbIC 1

THUAPOKCHUJIOB (OCHOBAaHMH, KHCJIOT U
aM(pOTEPHBIX THAPOKCHJIOB), COJICH.

WHIUBUTyaJIbHBIE CBOMCTBA
KHCJOT, COJIEH 1 OCHOBAaHHH B

ceete TOJ]

Apeymenmuposamu
BO3MO>KHOCTb NTPOTEKAaHUS
XUMUYECKUX PEAKIU B
pacTBOpax JIEKTPOIUTOB
HCXOs U3 YCIIOBUI

Knaccupuyuposamo
HEOpPraHMYECKUE BEIECTBA 110
COCTaBy M CBOMCTBaM

IIpueooums ipuMepbI
MpeJICTaBUTENIEH KOHKPETHBIX
KJIACCOB U IPyII
HEOPraHUYECKUX BEIIECTB

JIlnuHocTHBIE: (QopMUpOBaHUE  EOMHOU
€CTECTBEHHO-HAyYHOW  KapTUHBI  MUDA,
[IOHUMAHUE 3HAaYUMOCTU  €CTECTBEHHO-
Hay4HBIX 3HAHUU JUISL peuieHus
NPaKTU4YEeCKUX  3amad,  (OpMHUPOBaHHE
YMEHHUSI IpaMOTHOro  oOpaimeHuss ¢
BEIIECTBAMH B OBITY H XHMHYECKOU
naboparopuu

20.04

22.04




4- O00011IIeHNE M CUCTEMATH3allMs 3HAHUH, MTOJTyYeHHBIX B Kypce xumun 8-9 kinacca. KonrponbHas padbora Ne 4 27.04

5/62-

63 29.04

6/64 AHanu3 BBITOJHEHUS KOHTPOJIBHOM paboThl. [loaBeicHrEe UTOTOB TOAa 04.05
06.05

65-68 | PesepsHslil ypok 11.05
13.05
18.05
20.05




