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IHosicHuTEeNLHAA 3aNIUCKA

PaGouas mporpamma «Xumust (6a30BbIid ypoBeHb)» 1t 8 - 9 kimaccoB MBOVY IIkoasr Ne 178 r.0. Camapa pa3paboTtana Ha ocHOBe (emepaibHOTO
rOCYJapCTBEHHOTO 00pa30BaTEeIbHOIO CTaHAApTa, OCHOBHOW 00pa30BaTENIbHOW IMPOrpaMMbl OCHOBHOTO OOINEro oOpa3oBaHMs, AaBTOPCKOW MPOTpaMMbI
O.C.l'abpuensn, Xumus. 7-9 knaccel: Paboune nporpammel /coct. T.JI.I'amOypuesa. - M.: Ipoda, 2015.

ABTOpPCKOI MTPOrpaMMe COOTBETCTBYIOT YICOHUKH:

e T'abpuemnsn O.C. Xumus, 8 kiacc: yueOHUK 151 oO1ieoOpa3zoBarenbHbIX yupexaenuii/ coct. O.C.I'abpuensa — M.: [Ipoda, 2018r.
o T'abpuemnsn O.C. Xumus, 9 kiacc: yueOHUK 1151 oO1eoOpazoBarenbHbIX yupexaeHuii/ coct. O.C.I'abpuensa — M.: [lpoda, 2018r.

OcHoBHbBIE HeJIN Y4eOHOro Kypcea: (GopMUPOBaHUE MPEACTABICHUS O XUMHUYECKOM dJIEMEHTE U (hOpMax ero CyIIeCTBOBaHUS — aTOMax, M30TOMAaX, HOHAX,
MIPOCTHIX BEUIECTBAX W UX BAKHEUIIUX COCAMHEHHUAX (OKCHIAX U IPYrMX OMHAPHBIX COEIMHEHUSX, KUCIOTaX, OCHOBAHUSX U COJSX), O CTPOCHHUM BEIECTBA
(TUIOJIOTMM XUMHYECKUX CBSI3€M M BUJAX KPUCTAUIMUECKHX PEHIETOK), 3aKOHOMEPHOCTSIX MPOTEKaHUs peakiui U ux kiaccuukanuu. OCHOBHBIC 3a7a4d
yaeOHoro Kypca: [J @opMupoBaHue y ydalquxcsi 3HaHUH OCHOB HAyKH — BaKHEHIINX (PAKTOB, NOHATUMN, 3aKOHOB M TEOPHUIl, XUMUYECKOTO SA3bIKA, JOCTYITHBIX
0000IIeHUI W MOHATHHA O MPUHIMIIAX XUMHYECKOro Mpou3BojacTBa; [ Pa3Butue ymenwii paboTaTh ¢ BelIeCTBAMH, BBIIOJIHATH HECIOKHBIE XUMUUYECKHE
OTIBITHI, COOJIIO/IaTh TMpaBUiia TEXHUKU O€30MaCHOCTH, TPAMOTHO MPUMEHSITh XUMUUYECKUE 3HAHUS B OOIIEHUU C NpHupoaoi; [ PackpeiThe ponu XUMHH B
pelieHnr ra00aIbHBIX TIpobieM YenoBevyecTBa; [| Pa3BuTue muuyHOCTH oOydaromuxcs, GOpMUPOBAHHUE Y HUX TYMAHHUCTUYECKUX OTHOIICHHN M SKOJIOTHYSCKU
1[e1eco00pa3HOro MOBEACHHUS B ObITY U B TPYJOBOU JIESATEIBHOCTH.

MecTo npegMera B yueGHOM IVIaHe

OcoOeHHOCTH COAep)KaHUsI Kypca SIBISIIOTCS TJaBHOM TNPUYMHOM TOTO, 4YTO B YYeOHOM IUIaHE KypC XUMHH TMOSIBIISICTCS TOCIEAHUM B PALY
€CTECTBEHHOHAYYHBIX JAUCIUIINH, MOCKOJIBKY JJIs1 €F0 OCBOSHMSI HIKOJIBHUKH TOJDKHBI 00J1a/1aTh JOCTaTOYHO XOPOILO Pa3BUTHIM a0OCTPaKTHBIM MbIIIIJIeHHEM. B
MIPOLIECCE OCBOEHMS MPOrpaMMbl Kypca XMMHM JJIi OCHOBHOM IIKOJIBI y4allMecs OBJIAJEBAIOT YMEHUSMHU CTaBUTh BONPOCHI, HAOIIOAAaTh, OOBSICHSTH,
KJ1accu(uIupoBaTh, CPaBHUBATH, IPOBOUTH HKCIEPUMEHT M MHTEPIPETUPOBAThH BHIBOJIBI HA €r0 OCHOBE, ONPENENIATh UCTOUHUKN XMMUYECKON nH(popManuy,
[oJIyyaTh U aHAJIM3UPOBATh €€, a TAaKK€ T'OTOBUTh Ha ITOW OCHOBE COOCTBEHHBIN HMH(OPMALMOHHBIA NMPOIYKT, MPE3CHTOBATH €r0 U BECTH AMCKYCCHIO.
ITporpamma Kypca XMMHUH JAJIs1 OCHOBHOM IIKOJIBI pa3padaThiBajiach C yU€TOM ME€pPBOHAYAIbHBIX MPEACTABICHUHN, MOTYUYEHHBIX YYaIlIUMUCS B HAUYAJIbHOM LIKOJIE
IIPU U3YYEHUH OKPYXKAIOLIEro MHUpa.

IIpenyiaraemast mporpamMma, XOTs U HOCHT OOIIEKYJIbTYPHBIM XapakTep M He CTaBUT 3agady NpoQecCHOHaIbHON MOArOTOBKM Y4YalMXCs, TEM HE MEHEE,
MO3BOJISIET MM OMPENETUTHCA C BBHIOOpOM Tpoduuisi 0OydeHHus B cTapiiel mkoisie. B cBs3u ¢ mepexogoM OCHOBHOW IIKOJIBI Ha TaKyk (opMy HUTOTOBOM
arrecrauuu, kak [ IA, B kypce mpelyCMOTPEHBI BOIPOCH! Ha MOATOTOBKY K HEH.

[IporpamMma paccuntana Ha 136 yacoB B TeueHHE JIBYX JI€T 00ydeHHUsl, 110 2 yaca B HeZlelto B 8, 9 kiacce, MpoJoHKUTEIbHOCTh yueOHOro roja 34 Heaenu, B roj
68 yacoB B TOM 4YHKCII€ HAa KOHTPOJIbHBIE pabOThl — 6 + 5 yacoB, mpakTHyeckue paboTsl — 4 + 4 yaca.

IIpennonaraemsie pe3yibTaThbl H3y4eHHUs] y1eOHOT0 mpeaMeTa « XUuMHU»
B pe3ynbrare u3yueHuss XuMuu Ha 6a30BOM YPOBHE BBITYCKHUK HAyYUTCS] IOHUMATh!
® XHMMUYECKYIO CUMBOJIMKY: 3HAKH XUMHUYECKUX JIEMEHTOB, (POPMYJIbI XUMUYECKHX BEIECTB, YPABHEHHSI XUMUYECKUX PEaKIHii;
® BWKHEHIIME XUMHUYECKHE IOHATHS: BEIIECTBO, XMMHUYECKHI 3JEMEHT, aTOM, MOJIEKYJIa, OTHOCUTEIbHBIE aTOMHAas M MOJEKYJspHas Macchl, HOH,
AJJIOTPOIINSL, U30TOMbI, XUMUYECKas CBSA3b, SJIEKTPOOTPULIATEILHOCTD, BAJIEGHTHOCTb, CTENEHb OKHCIEHUS, MOJIb, MOJISIPHAs Macca, MOJISIpPHBIA 00beM,



BEILIECTBA MOJIEKYJISIPHOT'O U HEMOJIEKYJIIPHOTO CTPOEHMUSI, PACTBOPBI, JIEKTPOIUT U HEIJIEKTPOJIUT, IJIEKTPOIUTHYECKAS TUCCOLUALINS, OKUCTUTENb U
BOCCTAHOBUTEJb, OKHUCIEHUE W BOCCTAHOBJIICHHE, TEIIOBOM 3((EKT peakinu, CKOPOCTh XUMHUYECKON PEaKIMH, KaTaliu3, XUMHUYECKOE pPaBHOBECHE,
YTIEPOAHBIN CKeNeT, QYHKIMOHAbHAS TPYIINa, H30MEPHs, TOMOJIOTHSI;

OCHOBHBIC 3aKOHBI XUMHUHU: COXPAHEHHS MacChl BEIIECTB, TIOCTOSIHCTBA COCTABA, MIEPUOJUICCKUI 3aKOH;

OCHOBHBIC TEOPUH XUMHUH: XUMUUECKOU CBSI3U, DJICKTPOIUTHICCKON TUCCOIUALINH, CTPOCHHS OPTaHMYECKUX COSTUHEHUH;

BOKHEUIIIE BEIIECTBA U MAaTEpUaJIbl: OCHOBHBIC METAJIBI U CIUIABHI; CEpHAsi, COJISTHAs, a30THAS U YKCYCHAs KUCIIOTHI; IIEJI0YH, aMMHAK, MUHED aJIbHbIC
yaoOpeHusi, MeTaH, STWJICH, alleTHJICH, OCH30J, ATaHOJ, KUPBI, MbLIA, TJIOKO3a, caxapo3a, Kpaxmal, KieTdaTka, O€JIKHM, HMCKYCCTBEHHBIC U
CUHTETUYECKUE BOJIOKHA, KaYy4yKH, IJIACTMACCHI; YMETh:

BBIITyCKHHK IIOJIyYUT BO3MOKHOCTb HAYYUThCS:

Ha3bIBaTh: 3HAKU XUMHUYECKUX 3JIEMEHTOB, U3YYECHHBIE BELLIECTBA 10 «TPUBHAIBHOW» WJIK MEKIYHAPOIHON HOMEHKIIATYPE;

ONPEIENATh: BAJICHTHOCTh U CTEIEHb OKUCIICHHMS XMMHUYECKHX IEMEHTOB, TUIl XHUMHUYECKOW CBA3U B COCAUHEHUSX, 3aps MOHA, XapaKTep Cpelbl B
BOJHBIX pacTBOpax HEOPraHUYECKUX COCIMHEHMM, OKUCIIMTENIb U BOCCTAHOBUTEIb, IPUHAJJICKHOCTD BEIIECTB K PAa3JIMYHBIM KJIACCAaM OpPraHU4EeCKHUX
COCITMHEHHI,

XapaKTEepPU30BaTh: AJEMEHThl MaJIbIX TEPHUOJOB MO MX IMOJIOXKEHUI0 B mepuoaudeckon cucteme J[.M.MenneneeBa; oOmiue XMMHYECKHE CBOMCTBA
METaJUIOB, HEMETaUIOB, OCHOBHBIX KJIACCOB HEOPraHMYECKUX M OPraHUYECKHX COCIWHEHHH; CTPOCHHE M XMMHYECKHME CBOMCTBA HM3Y4YECHHBIX
OpraHUYECKUX COETUHECHMII;

OOBSICHATH: 3aBUCHMOCTHh CBOMCTB BEIIECTB OT HMX COCTaBa M CTPOCHHS;, MPHUPOJY XMMHUYECKOH CBs3HM (MOHHOW, KOBaJICHTHOW, METAJTMYECKON),
3aBHCUMOCTH CKOPOCTH XMMHUYECKON PEaKIUK U TIOJI0KEHUSI XUMUIECKOTO PABHOBECHSI OT PA3IMYHBIX (DaKTOPOB;

BBITIOJHATh XUMHUYECKUN SKCIIEPUMEHT MO PACMO3HABAHUIO BAKHEHIIMX HEOPraHMYECKUX (KUCIOPO, BOJOPOM, YITIEKUCIBIA ra3, aMMHUaK, pacTBOPHI
KHCJIOT U LIEeTI0Yel, XJIOpUI-, CyIbdar -, KapOoHaT- HOHBI, HOHBl aMMOHUS) U OPTaHUYECKUX BEIECTB;

BBIUHCIISATH: MacCOBYIO JIOJK0 XUMHUYECKOT0 3J€MEHTa M0 (opMyJie COeAMHEHMsI, MACCOBYIO JIOJIIO PACTBOPEHHOTO BEILECTBA B PACTBOPE, KOIMUYECTBO
BelIeCTBa, 00bEM WIJIM MAacCy peareHTOB WK IPOAYKTOB PEAKIIHH.

IIPOBOJIUTh CAMOCTOSITENIbHBIA IMOMCK XMMHYECKOH HH(POPMALUU C HCHOJIb30BAHUEM PA3JIMYHBIX HCTOYHHMKOB (HAYYHO-TIOMYJISIPHBIX H3AaHUM,
KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHeTa); HCHOIb30BaTh KOMIBIOTEPHbIE TEXHOJOTUHU i OOpabOTKM W Iepelayd XHUMHUYECKOU
nH(OpMaIU U ee TPeCTaBICHUs B pa3InyHbIX (hopMmax;

HCIOJIb30BaTh NPUOOPETEHHbIE 3HAHUS M YMEHHS B MPAKTUYECKOW AESITENbHOCTH M TMOBCEJHEBHOW KU3HU JJISi OOBSICHEHMS] XMMHUUYECKUX SIBJICHUH,
MIPOUCXOJSIINX B IPUPOJE, OBITY U Ha IPOU3BO/ICTBE;

OINpEeEICHUS BO3MOKHOCTH IIPOTEKAHNUS XUMUUECKUX IIPEBPAILCHUHN B PA3JIMYHBIX YCIOBHUAX U OLEHKHU UX MTOCIIEICTBUI;

JKOJIOTUYECKH IPAMOTHOIO ITOBEJEHUS B OKPYKAIOLIEH Cpele;

OLICHKH BJIMSIHUS XUMHUUYECKOTO 3arpsA3HEHUs OKPYKAIOIICH Cpeibl HA OPraHU3M YEJIOBEKA U IPYTUe KUBbIE OpPraHU3MBI;

6e30macHOro 0OpalleHus ¢ TOPIOYUMH U TOKCHYHBIMU BEIIECTBAMHU, J1a00paTOPHBIM 000py/I0BaHUEM;

MIPUTOTOBIICHHSI PACTBOPOB 3a/IaHHON KOHLIEHTPAIMK B OBITY M Ha MPOU3BOCTBE;

KPUTHYECKON OLIEHKH IOCTOBEPHOCTH XUMHUYECKOW HH(OPMALINU, TIOCTYNAIOIIEN U3 Pa3HbIX HICTOYHUKOB.



Opranunsanus o0y4yeHust
OcHosHoll  hopmotl  opeanuzayuu yueOHO20 npoyecca SBIAETCA KIACCHO-YpOYHAs CHCTeMa. B KadecTBe JOMOIHUTENBHBIX (OPM OpraHu3aIuu
00pa30BaTENBLHOTO MPOLIECCa HCIOJIB3YETCS CHCTEMa KOHCYJIBTAIMOHHOW MOANEPIKKU, WHAMBUAYAIbHBIX 3aHATHH, CAMOCTOSTENIbHAS pa0doTa ydamuxcs C
HCIIO0JIb30BaHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJIOTHH.
Dopmvl opeanuzayuu 00yUeHUs: Ha YPoKax: UHIANBUAYAIbHAS, TApHAS, TPYIIIOBast, HHTCPAKTUBHASL.
Memoowvl 0byuenus.

e [lo MCTOYHUKY 3HAHMI: CIOBECHBIC, HAIJISAHbBIE, TPAKTUYECKHUE;

e [lo ypoBHIO MO3HABATEIHHOW AKTUBHOCTH: MPOOJIEMHBIN, YACTUIHO-TIOMCKOBBIN, 00BSICHUTEILHO-UILTIOCTPATHUBHBIN;

o [lo npuHIMTTY pacuJICHCHHS WU COSAMHCHUS 3HAHWA: aHATUTUYECKUN, CHHTETUYCCKII, CPaBHUTEIbHBIN, 00001Iaton i, KiacCuUKaInOHHBIN.

e TexHonoruu oOy4eHHs: WHAWBUIYAIbHO-OPUEHTHPOBaHHAs, pa3HoypoBHeBas, MKT.

Cucrema OLleHKH JOCTHKEHUH yYaluXcs
1. Oyenka ycmnozo omeema.
Ouyenxa «5».:
® OTBET MOJHBIN U NPAaBUJIbHBINA HA OCHOBAHUM U3YYECHHBIX TEOPUI;
e MaTrepuall U3JI0KEH B ONPEIEICHHOMN JIOTHUECKOM I10CIIE0BATEIbHOCTH, JIUTEPATYPHBIM SA3bIKOM;
® OTBET CAMOCTOSTEJIbHBIN.
Ouenxa «4»6
® OTBET IOJHBIN U IPABWIBHBINA HA CHOBAHUY U3Y4YECHHBIX TEOPUN;
e Marepuall U3JI0KEH B OIPEEICHHON JIOTHYECKOM MOCIIE10BaTENbHOCTH, IPU 3TOM JOIYILEHbI ABE-TPU HECYIIECTBEHHbIE OIINOKH, UCTIPABICHHbIE 110
TpeOOBaHUIO YUUTEIS.
Ouyenxa «3»:
® OTBET MOJHBIN, HO IIPU ATOM JONYIIEHA CYIIIECTBEHHAs! OIIMOKA UM OTBET HETIOJIHbIHN, HECBA3HBIM.
Ouyenxa «2»:
® [IpU OTBETE OOHAPYKEHO HETIOHMMAaHHE yYallMMCs OCHOBHOTO COJIEpP)KaHUs yuyeOHOro MaTepuaia Wi JOMYyUIeHbl CYLIECTBEHHbIE OIIMOKH, KOTOpHIE
yyaluiicss He MOXKET UCIIPABUTh MPH HABOJSAIIMX BOIPOCAX YUUTENs, OTCYTCTBUE OTBETA.

2. Oyenka IKCnepumMeHmanbHvlX yMeHull.
OreHka CTaBUTCSI HA OCHOBAaHWHW HAOIOJCHUS 32 YUallMMUCS U MUCbMEHHOTO YeTa 3a padoTy.
Ouenxa «3»:
e paboTa BBIMOJIHEHA TIOJTHOCTHIO U MIPABUIIBHO, CJENIaHbl IPaBUIIbHBIC HAOTIOACHHS U BHIBOJIBI;
® OKCIIEPUMEHT OCYIIECTBIICH MO MJIaHy C YI4ETOM TEXHUKH 0€30MacHOCTH U MPaBUI pabOTHI C BEMIECTBAMU U 000PYIOBAHUEM;
® TMPOSIBJIICHBI OPTaHU3AlMOHHO - TPYJOBBIE YMEHUs, MOJACPKHBAIOTCS UYHUCTOTa pabOuero Mecra W MOPSAIOK (Ha CTOle, PKOHOMHO HCIONb3YIOTCS
pPEaKTUBBI).
Ouenxa «4»:



e paboTa BBHINOJIHEHA NMPABHIBHO, CJEIaHbl IPaBUIbHbIC HAOIIOACHUS U BBIBOJIBIL, HO MPH 3TOM SKCIEPUMEHT MPOBEJEH HE MOJHOCTHIO UM JOMYIIECHBI

HECYIIIECTBEHHbIE OIMOKHU B paboTe ¢ BELIECTBAMU M 000PYIOBaHHUEM.
Ouenxa «3»:

e paboTa BBHINOJHEHA NPAaBWIBHO HE MEHEE YeM HaIOJOBHHY MM JIONMYIIEHA CYIIECTBEHHAs OIIMOKa B XOJE JKCIIEpUMEHTa B OOBSICHEHUH, B
oopmienun paboThl, B COONIOACHUU MPaBWJI TEXHUKH OE30MAaCHOCTH Ha paboTe ¢ BemecTBaMH M 00OpyIOBaHHEM, KOTOpas UCIPABIAETCS IO
TPeOOBAHUIO YUUTEIIS.

Ouyenxa «2»:

e JIONYyIIEHBI B¢ (M O0jee) CYIIeCTBEHHBIE OIITHMOKHM B XOJE: SKCICPUMEHTA, B OOBSICHEHHH, B 0OPMIICHUH paOOThI, B COOJIOJICHUN MPABUI TEXHUKH
0e3 omacHOCTH TP padboTe ¢ BEIIECTBAMU U 00OPYIOBAHHEM, KOTOPBIC YUAIIUICS HE MOXKET UCIIPABUTh JJAXKE 110 TPEOOBAHHIO YUUTEIIS;

e paboTa HE BBINOJIHEHA, Yy yYalllerocst OTCYTCTBYET SKCIIEPUMEHTAIBHBIC YMECHHUS.

3. Ouenka ymenuii pewiamsp pacuyemusle 3a0ayiu.
Ouenxa «5»:
® B JIOTUYECKOM PACCYKJICHUU U PEIICHUH HET OIMMOOK, 3ajada pelieHa parioHaIbHBIM CIIOCOOOM.
Ouyenxa «4»:
® B JIOTUYECKOM PACCYKICHUU U PELICHUS HET CYIIECTBEHHBIX OIIMOOK, HO 3aJjaua pelleHa HepaloHaIbHBIM CIIOCOOOM, HWJIU JAOMYIIEHO He Oojiee IBYX
HECYIIECTBEHHBIX OITHOOK.
Ouyenxa «3»:
® B JIOTUYECKOM PACCYKJICHUU HET CYIIECTBEHHBIX OIIMOOK, HO IOMYIIEHA CYIIECTBEHHAs OLINOKA B MATEMAaTHYECKUX pacueTax.
Ouenxa «2»:
® HMEETCs CYNICCTBCHHBIC OMMUOKHU B JIOTHYECKOM PACCYKJICHHUH U B PCIICHUU.
® OTCYTCTBHE OTBETa Ha 3a/IaHHE.

4. Ouenka nucbMeHHbIX KOHMPOJILHBIX padom.
Ouyenxa «5».:
® OTBET MOJHBIN U MPAaBUIIHHBINA, BO3MOXKHA HECYIIIECTBEHHAs OITMOKA.
Ouyenxa «4»:
® OTBET HEMOJHBIN WM JOMYIIEHO He O0Jiee IBYX HECYIIECTBEHHBIX OLTHOOK.
Ouyenxa «3»:
e paboTa BBIITOJIHEHA HE MEHEE YeM HAIIOJIOBUHY, JOIYIIEHA OJTHA CYIIECTBCHHAS OIIMOKA U TIPU ATOM JIBE-TPH HECYIICCTBCHHBIE.
Ouenxa «2»:
e paboTa BBIMIOJIHEHA MEHBIIIE YeM HATIOJOBUHY WJIH COAECPKUT HECKOIBKO CYIIECTBEHHBIX OIIHUOOK.
e paboTa HE BHITIOJTHEHA.
[Ipu orieHKe BHIMOTHEHHS MMCbMEHHOM KOHTPOJIBHON PabOThl HEOOXOAMMO YUYUTHIBATH TPEOOBAHUS €IMHOTO OPPOrpaguuecKoro pexuma.

5. Ouenka mecmoegwvix pabom.
[Tpu onleHMBaHUM UCTIOIB3YETCS CIEMYFOIIas IIKaja:



e oueHka «5» - 90%-100% mpaBUIBHBIX OTBETOB
e oueHka «4» - 80%-90% npaBUIbHBIX OTBETOB
e omeHka «3» - 50%-80% npaBUIbHBIX OTBETOB
e OIeHKa «2» - meHee 50% npaBUILHBIX OTBETOB

6. Ouenka pepepama.
Pedepart oneHrBaeTCs 10 CISIYIOIUM KPUTEPHUSIM:
e coOmoaenune TpeboBaHui K ero ohopMIIeHHIO;
® HEoO0XOAUMOCTh M JOCTATOYHOCTD JJISl PACKPBITHS TEMBI IIPUBEICHHON B TeKCcTe pedepara nHpopmaruy;
® yMEHHE 00y4aroIerocsi CBOOOIHO U3JIarath OCHOBHBIC UJICH, OTPAXCHHBIE B pedepare;
e  CrHOCOOHOCTH O0YYAOIIETOCS MOHATH CYTh 3a/1aBAEMbIX WICHAMH aTTECTAIIMOHHON KOMUCCHH BOIIPOCOB M C(HOPMYIHUPOBATH TOYHBIC OTBETHI HA HHUX.

OCHOBHOI1 HHCTPYMEHTAPHUI1 1J151 OHCHUBAHNUSA Pe3yJIbTATOB

Dopmbl NpoGepKU U OYeHKU pe3ynbmamos odyuenus: (HOPMBI IPOMEKYTOUYHOTO, UTOTOBOTO KOHTPOJISL, TOM YHCIIE MPE3CHTAIMH, 3alIUTa TBOPUYECKHX,
MIPOEKTHBIX, UCCIIEIOBATEIBCKUX PadOT.

Cnocobvl npogepku u oyenku pe3yibmamos 00yueHus: yCTHbIN ONpOC, YCTHBIE 3a4€Thl, CAMOCTOSTEIIbHBIE U KOHTPOJIbHBIE pa0OThl, UHIMBUyaIbHbIC 3a/laHUS
M0 KapTOYKaM, MHTEPAKTUBHBIC 3aJaHUs, TECTOBBIA KOHTPOJIb, TPAKTHYECKUE U JIabopaTOpHbIE PadOTHI.

Cpeocmea nposepku u oyeHKu pe3yibmamos 00yyeHus.: TECThI, 3a4€THbIE BOIPOCHI, Pa3HOYPOBHEBBIE 3a/1aHUs, IPAKTUUECKUE PAOOThI

Ilnanupyemsie pe3yabTaThl 8 Kiacce

JIuunocmuvimu pezyromamamu N3y4eHus npeaMeTa «XUMus» B 8 Kilacce SIBISIFOTCS CIEIYIOLIHE:

® 0CO3HaBaTh €AMHCTBO U IIEJIOCTHOCTh OKPYKAIOIIEr0 MHUPa, BO3SMOXXHOCTH €r0 MT03HaBaeMOCTH U OOBSICHUIMOCTH Ha OCHOBE JIOCTH)KEHUI HayKH;

® [IOCTENEHHO BBICTpAanBaTh COOCTBEHHOE 11€JOCTHOE MHMPOBO33pEHHE: OCO3HABaTh MOTPEOHOCTh U FOTOBHOCTH K caMOOOpa30BaHHUIO, B TOM YHCIIE U B
pamMKax caMOCTOSATEIbHON JAEeSITENIbHOCTH BHE HIKOJIBI;

® OIIEHUBATh KU3HEHHbIE CUTYAIMM C TOUKH 3pEHHsI O€3011acHOro 00pasa )KU3HHU U COXPAHEHUS 370POBbS;

® OLEHUBATh 3KOJOTMYECKHI PUCK B3aMMOOTHOLIEHUH YEJIOBEKA U IPUPOJIBI.

e (opMHUpPOBaTh 3KOJIOIMYECKOE MBIIUIEHHE: YMEHHE OICHMBATh CBOKO JEATENBHOCTh W IOCTYNKH JAPYTHUX JIIOJIEH C TOYKHM 3pEHUs COXPaHEHHs
OKpY>KaloIllel cpejibl - TapaHTa >KU3HU U OJ1aronoayqus jJroael Ha 3emie.

Memanpeomemnvimu pezynvmamamu N3y4eHUs Kypca «XUMHs» sBIIsSeTcs GOPMUPOBAHNE YHUBEPCAIBbHBIX YueOHbIX aeiicTBuil (YV[).
Pezynamusnvie YV/I.
®  CaMOCTOSITENIbHO OOHAPYKUBATh U (HOPMYIHPOBATH yUEOHYIO POOIIEMY, ONPENENIATh 1Ielb YUeOHOM! 1eATeIbHOCTH;
® BBIJIBUTaTh BEPCUH pEIIECHHUsS MPOOJIEeMbl, OCO3HABAaTh KOHEUHBIM pe3ysbTaT, BHIOMpATh W3 NPEIJIOKEHHBIX M HMCKAaTh CAMOCTOSITEIbHO CpeNCTBa
JOCTUKEHUS LIEIH;
®  COCTaBJIAThH (MHAMBHUIYAJILHO WU B TPYIIIE) IJIaH PEeUIeHHs TPOOIeMBbI;



e paborTas Mo MmiIaHy, CBEPSITh CBOM JEHCTBUSA C LIENbIO U, P HEOOXOJUMOCTH, UCTIPABIIATH OUIMOKH CAMOCTOSITEIBHO;
® B MAJOre C YUUTEJIEM COBEPIICHCTBOBATh CAMOCTOSTEIBHO BHIPAOOTAaHHBIC KPUTEPUH OIICHKH.

Io3znasamenvuvie YYJ|:
® aHaJIW3UPOBAThH, CPABHUBATH, KIACCHPHUIIMPOBATH U 00001IaTh (AKThI U SIBICHUS. BBISABIATH IPUUUHBI U CIEICTBUS MMPOCTHIX SBICHUIA.
® OCYUIECTBIIATH CPABHEHHE, KIIACCH(PUKAIINIO, CAMOCTOSTEIILHO BBIOUPAst OCHOBAHUS U KPUTCPUU JIJIsl YKa3aHHBIX JIOTHYECKUX ONEPaIInii;
® CTPOUTH JIOTHYECKOE PACCYXKICHHE, BKIIIOUAIOIIEe YCTAHOBIEHUE TPUYNHHO-CIIEICTBEHHBIX CBS3CH;
e CO37aBaTh CXEMaTHUYECKHE MOJEIH C BBIJICIICHUEM CYHIECTBEHHBIX XapaKTEPUCTUK OOBEKTa;
®  COCTaBIIATH TE3UCHI, Pa3IMUHbIC BUJIbI IJIAHOB (ITPOCTHIX, CIOKHBIX U T.I1.);
® 1npeoOpa3oBBIBaTh HHMOOPMAITUIO W3 OJHOTO BHJA B APYroi (Tabiauily B TEKCT U TIp.);
® yMETh OMNpEAeNATh BO3MOXHBIE HMCTOYHMKH HEOOXOIUMBIX CBEIEHUM, NPOU3BOJUTH MOMCK HWH(GOpMALMM, aHAIM3UPOBATh U OLEHUBATh €&
JIOCTOBEPHOCTD.

Kommynuxamuenvie YV)J|:
e (CaMOCTOSTENIPHO OPraHU30BBIBATh YU€OHOE B3aMMOJICUCTBHUE B TpyIIie (OMpenessaTh 00IUe eNu, pPaclpeeisaTh POJIH, T0TOBAPUBATHCS APYT C IPYTOM
U T.J.).

Hpedmememu pe3yiomamamu N3YYCHUA MMPEAMETA SABJISIOTCA CIICAYIOIIUC:
- OCO3HAaHHC POJIM BCUICCTB!:

¢ ONpCACIIATH POJIb PA3JIMYHBIX BCHICCTB B IIPUPOAC U TCXHUKCE,

® OOBICHATH POJIb BELIECTB B UX KPYTOBOPOTE,
- paCCMOTPCHUC XUMHUYCCKUX ITPOLECCOB:

® I[PUBOJUTH NIPUMEPHI XUMUYECKHUX ITPOLIECCOB B MIPUPOJIE;
® HaxOJUTh YEPThl, CBUIETEIBCTBYIOLINE 00 OOIIMX MPU3HAKAX XUMUUYECKUX MPOLIECCOB U UX PA3INYMSIX;
- HCIIOJIb30BaHUE XUMHUYECKUX 3HAHUI B OBITY:
e OOBICHATH 3HAUEHHUE BELIECTB B )KU3HU U XO35ICTBE YETIOBEKA;
- OOBSICHATD MUP C TOUKH 3pEHUSI XUMHUU:
® [IEPEUYUCIATh OTIIMYUTEIbHBIE CBOMCTBA XUMUYECKUX BEILIECTB;
® Ppa3IMyYaTh OCHOBHBIE XUMUYECKHE IPOLECCHI;
®  OIpENENATh OCHOBHBIE KIIACCHI HEOPTAHUYECKUX BEILIECTB;
® [IOHMMAaTh CMBICII XMMUYECKUX TEPMHUHOB;
- OBJIaJICHUE OCHOBAMM METOJIOB ITO3HAHUS, XaPAKTEPHBIX Ul €CTECTBEHHBIX HAYK:
®  XapaKTepU30BaTh METOJbl XUMHUECKON Hayku (HaOI0IeHIE, CpaBHEHHE, SKCIIEPUMEHT, U3MEPEHHE) U X POJIb B [IO3HAHUU TPUPO/IBI;
® [IPOBOJUTH XUMUYECKHE ONBITHI U SKCTIEPUMEHTHI U OOBSICHITD UX PE3YJIbTATHI.
® yMEHHE OLICHMBATh MOBEJEHUE YEIOBEKa C TOUKU 3PEHUSI XUMUYECKOM 0€30IaCHOCTH MO OTHOIICHHUIO K YEJIOBEKY U MPUPO/IE:



¢ HCIIOJIb30BaTh 3HAHUA XUMHUHU IIPU COGJ’HO[[GHI/II/I IMpaBUJI UCIOJB30BAHUA OBITOBBIX XHMHYECKHUX npenaparoB; pas3jiidyaTb OIIACHBIC U 0e30macHbIe
BCIICCTBA

IInanupyemsle pe3yJabTaThl 9 Kiacce

Jluunocmuvimu pe3yiomamamu N3y4CHUS NPCIMECTA «Xumus» B 9 Ki1acce SIBISIOTCS CJICAYIOIUC:

® (0CO3HaBaTh €AMHCTBO U LHEJIOCTHOCTh OKPYXXKAOMICTO MHUPA, BO3MOXHOCTH €I'0 IIO3HABAEMOCTHU 1 00BSACHUMOCTH Ha OCHOBE ,Z[OCTPI)I(CHHI;'I HAYyKH,

® JIOCTCIICHHO BBICTpPAHWBATDH COOCTBEHHOE LEJIOCTHOE MHUPOBO33PCHUC. OCO3HABATh HOTpC6HOCTB N TOTOBHOCTBb K caMoo6pa30BaHmo, B TOM 4HUCJIC U B
paMKax CaMOCTOSITeILHOMI JCATCIIBHOCTH BHE IIKOJIBI;

¢ ONCHUBATDH JXU3HCHHBIC CUTyallUU C TOYKHU 3PCHUA 0e30ImacHoro 06p3321 JKU3HU U COXPaHCHUSA 3JOPOBbS;

® OICHHBAThH 9KOJOTMYECKUH PHUCK B3aMMOOTHOIIICHHUH YeJIOBEKa B IMpUpOIbI.

L4 (bOpMI/IpOBaTB OKOJIOTHYCCKOC MBIINUICHUEC: YMCHHUC OLCHHBATHL CBOK ACATCIIBHOCTL W IOCTYIIKH OPYIUX J'II-O,Z[GI71 C TOYKH 3pCHHA COXPAHCHHA
Oprx(anmeﬁ CpCAbl - rapaHTa JXU3HHU U 6nar0n0ny111/151 JIoAeH Ha 3emie.

Memanpeomemnvimu pezynvmamamu N3y4eHNs Kypca «XuUMUs» sBIseTcs OpMUPOBaHUE YHUBEpCAIbHBIX YueOHbIX AercTBuil (VY /).
Pezynamusnvie YV/I:
®  CaMOCTOATENIbHO 0OHApYKUBaTh U (HOPMYIHPOBATh yUEOHYIO POOIIEMY, ONPENEIIATh 1ieJb YUeOHOM! 1eATeIbHOCTH;
® BBIIBUIaTh BEPCUHU PELICHUS NPOOJEMBbI, OCO3HABATH KOHEUYHBIH pE3yJbTaT, BHIOMpATh W3 MPEUIOKEHHBIX M HCKAaTh CAMOCTOSTEIBHO CpPEJCTBa
JOCTHIKEHUS LIENH;
®  COCTaBJIAThH (MHAMBUIYAJILHO WU B TPYIIIE) IJIaH PELICHUS POOIEMBI;
e paboTas Mo IUIaHy, CBEPATh CBOM JIEHCTBUS C LIEBIO U, IPU HEOOXOAMMOCTH, UCIIPABIISITh OLIMOKH CaMOCTOSTENbHO;
® B MaJOre C YUUTEJIEM COBEPIIEHCTBOBATh CAMOCTOSTEIBHO BBIPAOOTAHHBIE KPUTEPUH OLICHKH.

Toznasamenvnvie YVJI:
® aHaANU3UPOBATh, CPABHUBATH, KJIaCCU(ULIMPOBATH U 0000IATh (PAKTHI U SBJICHUS. BBIABIATH MPUUUHBI U CIECICTBHS MPOCTHIX SBICHUM;
OCYILIECTBIISATh CPAaBHEHUE, KJIACCU(PUKAIINIO, CAMOCTOSTENILHO BEIOMPAs OCHOBAHUS U KPUTEPUH JUISl YKa3aHHBIX JJOTMUECKUX OTepaluii;
CTPOMTH JIOTUYECKOE PACCYKJICHUE, BKIIOYAIOIIEE YCTAHOBICHUE IPUUNHHO-CIIEACTBEHHBIX CBS3EH;
CO3/1aBaTh CXEMaTHYECKNE MOJEIH C BBIJICIIEHUEM CYIIECTBEHHBIX XapaKTePUCTUK 00BEKTa;
COCTaBJIATh TE3UCHI, PA3JINYHBIE BUBI IUIAHOB (IIPOCTHIX, CIOKHBIX U T.I1.);
peoOpa3oBbIBaTh HHPOPMAIMIO M3 OJJHOTO BHJA B APYroil (TabiuIly B TEKCT U 1Ip.);
YMETh OINpEAeNATh BO3MOXKHBIE HCTOYHMKM HEOOXOJIMMBIX CBEIEHUHM, NPOU3BOAUTH MOHMCK HH(MOpPMAalM{, aHAIW3UPOBaTh U OLEHUBATh €&
JIOCTOBEPHOCT.

Kommynuxamuenvie YV/{:
e (CaMOCTOSITeNbHO OPraHU30BEIBATh Y4eOHOE B3aUMOICHCTBHE B TPYIIE (OMPENesITh O0IINe [ENH, paclpeAesaTh POJIH, JOTOBAPUBATHCS IPYT C APYroM
U T.J.).



IIpeomemnvimu pe3ynomamamu U3y4eHUs IpeIMeTa SBISIOTCS CICIYIOIINE:
® OCO3HAHME POJIH BEIIECTB: ONPEAEIATH POJIb PA3IUYHBIX BEIIECTB B IPUPOJIE U TEXHUKE;
® OOBSACHATH POJIb BEIIECTB B MX KPYTOBOPOTE.
® paccMOTpEHHE XMMHUYECKHX MPOIECCOB: NPUBOJUTH IPUMEPhI XMMUYECKHUX IPOIECCOB B IIPUPO/IE;
HAXOJHTh YEPTHI, CBUACTEIHCTBYIONIME 00 OOLIMX MPU3HAKAX XUMHUECKHUX MTPOLIECCOB M UX PA3THYHSIX.
HMCIIOIb30BAHNE XUMHUUECKNX 3HAHHI B 6BITy: O0OBACHATH 3HAUCHNE BCIICCTB B XKU3HU U XO3SIHCTBE YCITOBEKA.
0OBACHATH MHDP C TOYKHU 3PCHUSA XUMHUU: IICPCUUCIIATL OTJIIMYHUTCIbHBIC CBOMCTBA XUMHYECKHUX BCIIICCTB,
pas3iindaTb OCHOBHBIC XUMHWYCCKUC ITPOLICCCHI;
OIPECISITh OCHOBHBIE KJIACChI HEOPIaHUYECKUX BEIECTB;
IMOHUMATb CMBICII XUMHUYCCKHUX TCPMHUHOB.
OBJIaJICHNE OCHOBAaMU METOJOB MO3HAHMS, XapaKTEPHBIX Uil €CTECTBEHHBIX HAyK: XapaKTEepPHU30BaTh METOJbl XUMHYECKOH Hayku (HaOroneHwe,
CpaBHEHUE, IKCIIEPUMEHT, U3MEPEHHE) U X POJIb B IOZHAHUU IIPHPO/IBI;
¢ [IPOBOAWUTH XMMHNYCCKHUC OIIBIThI U SKCIICPUMCHTBI U OOBSICHATH UX PE3YyIbTAaThI.
¢ YMCHHC OLCHMBATH IMMOBCACHHUC YCIIOBCKA C TOYKH 3PCHUSA XAMHYECKOH 0€30IIacHOCTH II0 OTHOIIEHHUIO K YCJIOBCKY U INPUPOAC: UCIIOJIB30BAaTh 3HAHHUA
XUMHHU IIPU CO6JIIO[[€HI/II/I IMpaBHJI UCIIO0JIb30BaAHU A OBITOBBIX XUMHYECKUX peraparos,
® pa3nIMYaTh ONacHbIC U OE30IaCHBIC BEIIECTBA.

Conep:xanue nporpamMmmsl B 8 kiiacce

BBenenue (4 4)

[Ipeamer xumuu. MeToapl TO3HAHUSI B XUMUU: HAOMIOJCHUE, IKCIIEPUMEHT, MOjieupoBanue. VIcTOUHNKN XUMUYecKol nHpOpMaIuu, ee MoIydeHHe,
aHaJIN3 U IPEJICTABICHUE €T0 Pe3yIbTaTOB.

[TonsaTHe 0 XUMHYECKOM 3JIeMEHTe U (hopMax ero CyIIeCTBOBAHUS: CBOOOIHBIX aTOMaX, MPOCTHIX M CIOKHBIX BEIIECTBAX.

[IpeBparenus BemecTB. OTINYNE XUMUYECKUX PEAKINI OT PU3ndecKuX sBieHuil. Poib XuMuM B )KU3HM YenoBeka. Xemodunus u xeMopoOusl.

Kparkue cBenenust u3 uCTOpUM BOZHUKHOBEHUS U Pa3BUTUS XUMHUH. POJIb OTE€UECTBEHHBIX YUCHBIX B CTAHOBJICHHUH XMMUYECKON HayKH - paboTsl M. B.
JlomonocoBa, A. M. Bytneposa, /[. 1. Menneneena.

XuMHuYecKasi CHMBOJIMKA. 3HAKH XUMHUYECKHMX DJIEMEHTOB M TMPOUCXOXKJICHUE MX Ha3zBaHWil. Xumuueckue (Gopmynbl. UHAEKCH U KO3 DUIIUESHTHI.
OTHOCUTENbHBIE aTOMHAS ¥ MOJIEKYyJsipHast Macchl. [IpoBeieHue pacyeToB MacCOBOM JJOTU XHUMUYECKOTO JIEMEHTa B BEIIECTBE HA OCHOBE €ro ()OPMYIIBI.

[Tepuonnueckass cucrema xumuueckux snemeHtoB JI. M. MenpgeneeBa, ee CTpykTypa: Maiibie W OOJBIIME TEPHOJBLI, TPYMNMbl W TOATPYIIIHL.
[Teproandeckas cuctemMa Kak CIipaBOYHOE MOCOOME JIJIS TIOTYYCHHsSI CBEIEHUH O XUMUYECKHUX DJIEMEHTaX.
Jlemoncmpayuu. 1. Monenu (mapoctepkaeBsie U CTroapTa-bpuriie6a) pa3audHBIX MPOCTHIX U CIOXKHBIX BemecTB. 2. KoyueKus CTeKISTHHOM XUMHYECKOM
nocynel. 3. Komiekiusi MaTepuanoB U U3AENIUNA U3 HUX Ha OCHOBE alltoMuHus. 4. B3anMopeiicTBue MpaMopa ¢ KMUCIOTOM U TOMYTHEHHUE U3BECTKOBOU BOJIBI.
Jlabopamopusie onvimwi. 1. CpaBHEHUE CBONCTB TBEPABIX KPUCTAUIMYECKUX BEIIECTB U PacTBOPOB. 2. CpaBHEHUE CKOPOCTU MCIAPEHUS BOJBI, OJICKOJIOHA U
ATUJIOBOTO CIIUPTA ¢ GUIBTPOBATHHON OyMaru.
IIpeomemnvie pe3ynomamol 06yueHus.
OOyyaromuiicss Hay4YUTCS:

e  WCIOJIB30BATh MPHU XaPAKTEPUCTHKE BEIIECTB MOHITHS «aTOM», «MOJIEKYJIay, «XUMUYECKUNA DJIEMEHTY, «XUMHUUECKHI 3HAK, U CUMBOJD), «BEIIECTBOY,
«IIPOCTOE BEIIECTBOY, «CIIOKHOE BEIIECTBOY, «CBOMCTBA BEIIECTBY, «XUMUUYECKUE SABICHUNY», «(DU3UUECKHE SIBICHUD?, «KOI(DPHUIHMEHTHI, «MHACKCH»,




«OTHOCUTENbHASI aTOMHAs Macca», «OTHOCHTENbHAsh MOJEKYIsIpHas Macca», «MaccoBas JOJIS OJJIEMEHTa», 3HaTh MPEAMETHl H3ydeHUs
€CTECTBEHHOHAYYHBIX JUCIUIUIMH, B TOM 4YMCIe XUMUHW; xuMmuueckue cuMBoibl (Al, Ag, C, Ca, Cl1, Cu, Fe, H, K, N. Mg, Na, O, P, S, Si, Zn), ux
HAa3BaHMSI U IPOU3HOIICHHUE;

KJIacCCU(PUITUPOBATh BEIIECTBA IO COCTABY Ha MPOCTHIC U CIOKHBIC;

pa3nuyaTh TeNa U BENIeCTBA, XUMHUECKUN DJIEMEHT M MPOCTOE BEIECTRO;

OMKUCHIBaTh (OPMBI CYIIECTBOBAHUS XUMHUYECKHUX JJIEMEHTOB (CBOOOJHBIC aTOMBI, MPOCTHIC BEIIECTBA, CJIOKHBIE BEIIECTBA); TAONIMYHYIO (GopMy
[Teproandeckoii CUCTEMBI XUMHUYECKHX JJIEMEHTOB; TMOJIOKEHUE deMeHTa B Tabmuie [[. 1. MenneneeBa, UCIONB3ys MOHSATHSL «IIEPUO», «TPYIIIay,
«TJIaBHAA MOATPYIIay, «1000YHas OATPYIIa»; CBOMCTBA BEIIECTB, (TBEPABIX, )KUIKUX, Fa3000pa3HbIX);

OOBSICHSITh CYIIHOCTh XMMHYECKUX SIBIICHUH (C TOYKH 3PEHHSI aTOMHO-MOJICKYJISIPHOTO YUY€HHWS) W HMX MPUHIHUNHAIBLHOE OTINYHUE OT (PU3UUEeCKHX
SIBIICHUI

XapaKTepU30BaTh OCHOBHBIC METOJBI HM3yYEHUS €CTECTBEHHBIX MUCHUIUIMH (HAOIIOJCHHME, AKCIEPUMEHT, MOJACIUPOBAHKE); BEIIECTBO IO €ro
XUMHYECKON (OopMyJie COTJIACHO TUIaHY: Ka4eCTBEHHBIM COCTaB, THIT BemlecTBa (IIPOCTOE WM CIIOKHOE), KOJMYSCTBEHHBIM COCTaB, OTHOCHUTEIbHAs
MOJIEKYJIsIpHAsi Macca, COOTHOILIEHHE Macc 3JEMEHTOB B BEIECTBE, MACCOBbIE JOJHM 3JEMEHTOB B BEIIECTBE (ISl CIOXKHBIX BEILECTB); POIb XUMHUHU
(TTOJIOKUTENBHYIO U OTPULIATENIFHYIO) B )KU3HU YEJIOBEKa, apTyMEHTUPOBATh CBOE OTHOIIEHHUE K 3TOU Tpobieme;

BBIYUCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO MAcCy BEUIECTBA U MACCOBYIO JIOJIF0 XUMUYECKOTO JIEMEHTA B COSAMHEHHUSIX;

MIPOBOJIUTH HAOJIIO/ICHUS CBOMCTB BEIIIECTB M SIBJICHUI, IPOUCXOSIINX C BEIICCTBAMU;

coOJTr01aTh MpaBUjia TEXHUKH O€30IIaCHOCTH MPY MTPOBEJACHUH HAOII0ICHUI U Ja00PATOPHBIX OIBITOB.

MemanpeOMemele pesyiibmamal 06VU€HM}Z.

OOyuaromuiicss Hay4UuTCs:

OIpeAEIATh IPOOJIEMBI, TO €CTh YCTaHABIMBATh HECOOTBETCTBUE MEX]TY JKEIAEMbIM U 1EUCTBUTEIbHBIM;

COCTABJISATH CJIOKHBIN IIJIAH TEKCTA;

BJIAZIETh TAKUM BUJIOM H3JI0KEHUS TEKCTA, KAK TIOBECTBOBAHHUE;

10/l PYKOBO/ICTBOM YUYUTEJIS IPOBOJAUTH HETTOCPEICTBEHHOE HAOII0ICHUE;

[10J1 PYKOBO/ICTBOM yUUTEJ 0OPOPMIISITH OTUET, BKIIOUYAIOLINI ONMcaHie Ha0Jl0IeHNUs, €r0 Pe3yIbTaTOB, BEIBOIOB;

MCIOJIb30BaTh TaKOM BHUJ MBICIEHHOTO (MI€aIbHOTO0) MOJEIUPOBAHMS, KaK 3HAKOBOE MOJEIMPOBAaHKE (HAa MPUMEpPE 3HAKOB XMMHUYECKUX 3JIEMEHTOB,
XUMHUYECKHX (OpMYIT); UCHOJIB30BATh TAaKOW BMJ MaTE€pHUaJIbHOIO (MPEIMETHOIr0) MOJAEIMPOBAHUS, Kak (hU3nyeckoe MOjeIMpoBaHUE (Ha MpHUMeEpe
MOJIETUPOBAHUSI aTOMOB U MOJIEKYI);

MOJIy4aTh XUMHUYECKYIO HHPOPMAIUIO U3 PA3TUYHBIX HCTOYHHUKOB;

OIpeIeNIATh OOBEKT U acleKT aHaJIu3a U CUHTE3a;

OIpeIeNIATh KOMIIOHEHThI 00BEKTa B COOTBETCTBUU C ACMIEKTOM aHAIM3a U CHHTE3a;

OCYIIECTBIATh KAUECTBEHHOE U KOJMYECTBEHHOE OMMCAHNE KOMIIOHEHTOB O0BEKTa;

OIpEeNIeNIATh OTHOLIEHUS 00BEKTA C IPYTUMHU 00bEKTaMU;

OIPEJIENIATh CYIIECTBEHHbIE TPU3HAKH OOBEKTA.

Tema 1. ATOMBI XUMHYECKHUX 3JIeMEHTOB (9 1)

ATOMBI KaK (popMa CyIIeCTBOBAaHUSI XUMUYECKUX JIEMEHTOB.



OcHOBHBIE CBEICHUS O CTPOCHHUU aTOMOB. J[0Ka3aTenpCcTBa COKHOCTH cTpoeHus: aToMoB. OmnbiThl Pesepdopaa. [Inanerapuas Moenb CTpOSHUS aToMa.

CocraB aTOMHBIX s1€p: NPOTOHBI, HEUTPOHBI. OTHOCUTEIBHAS aTOMHAsl Macca. B3auMOCBSA3b MOHATUI «IIPOTOHY, «KHEUTPOH», «OTHOCUTEIbHASI aTOMHAs
Maccay.

M3meHeHune dncia MpoTOHOB B si/Ipe aTroma - 00pa30BaHUE HOBBIX XMMHUYECKHUX 3JIEMEHTOB.

W3meHeHne yuciia HEUTPOHOB B sAlipe aroma - oOpa3oBaHue M30TOMOB. COBpEMEHHOE OIpEIeICHUE TOHATUS «XUMUYECKUH dyeMeHT». M30Tombl Kak
Pa3HOBUIHOCTU aTOMOB OJTHOIO XMMUYECKOTO JIEMEHTA.

OnekTpoHbl. CTpOEHUE AIEKTPOHHBIX YPOBHEH aTOMOB XMMUUYECKHUX 3JIEMEHTOB MaJIbIX MepuooB. [IoHATHE O 3aBEpIIEHHOM 3JIEKTPOHHOM YPOBHE.

[lepuoanueckas cucrema xumuueckux snemeHToB J[. M. MenneneeBa u cTpoeHHe aTOMOB - (PU3WYECKUI CMBICI MOPSAKOBOTO HOMEpPA SJEMEHTa,
HOMeEpa I'pyIIIbl, HOMEpa epuoja.

M3MeHeHne dncia 3JeKTPOHOB Ha BHEIIHEM 3JIEKTPOHHOM YPOBHE aTOMa XMMHUYECKOI'O 3JIEMEHTa - 00pa3oBaHue MOJOKUTEIbHBIX U OTPUIATEIbHBIX
noHOB. MoHBI, 00pa30BaHHBIC ATOMAaMU METAJLIOB U HEMETAIUIOB. [IpHYMHBI H3MEHEHHUSI METANIMICCKUX M HEMETAJUTMUYECKUX CBOMCTB B MEPUOJIAX U TPYIIaX.
ObpazoBanue OuHapHbIX coenuHeHUil. [loHsTHE 00 MOHHON cBs3u. Cxembl 00pa30BaHMS MOHHOM CBsi3U. B3aumonelcTBHE aTOMOB 3JIEMEHTOB-HEMETAIJIOB
MEXIy co0Ol - 0Opa3oBaHWE JBYXaTOMHBIX MOJIEKYJI TPOCTBIX BemiecTB. KOBaJeHTHAs HEMOJSPHAs XUMHUYECKasl CBSI3b. DJIGKTPOHHBIC M CTPYKTYPHBIC
(bopMyIIBI.

B3aumopeiicTBue aToMOB HEMETAJJIOB MEXIYy c000il - oOpa3zoBaHHEe OMHAPHBIX COEIMHEHUIN HEMETAJIOB. DJIEKTPOOTpULIaTeNbHOCTh. KoBasieHTHas
noyisipHas cBs3b. lloHATHE O BAJEHTHOCTH KaK CBOWCTBE aTOMOB OOpa30BHIBATh KOBAJIEHTHbIE XuMHuUeckue cBsizu. CocraBiieHue ¢Gopmyn OUHAPHBIX
COeMHEHUH 1o BaJleHTHOCTH. HaxoxkieHne BaJIeHTHOCTH 110 (popmMysie OMHAPHOTO COCTUHEHUSI.

B3aumoseiicTBue aTOMOB METAJIOB MEXy COOOH - 00pa3oBaHKe METAIIMYECKUX KpUCTAIIOB. [ToHATHE O MEeTaUIMYECKOM CBSI3U.

Hemoncmpayuu. Monenu aTOMOB XMMHYECKHX 3JIeMeHTOB. [lepnonnyeckas cucrema xumuueckux siemenToB /. M. Menneneesa (pa3nudnbie GOpMBI).
Jlabopamopuvie onvimoel. 3. MoaenupoBaHue NPUHIIUIA ASHCTBUS CKAaHUPYIOIIET0 MUKpockona. 4. M3roroBieHue Mojeneid MoiaeKysl OMHAPHBIX COCAMHEHUIA.
5. M3roroBieHue Moaenu, WUTIOCTPUPYIOIIEH CBOMCTBA MeTauTnyecKkoi CBsizH.
IIpeomemnvie pe3ynomamol 0Oy4eHus.
OOyuaromuiicss Hay4nuTCs:

®  JCIOJIb30BaTh IIPU XapaKTEPUCTUKE ATOMOB MOHATHUS «IIPOTOHY, KHEUTPOH», «IIIEKTPOHY, «XUMUUYECKUM SJIEMEHT», «MACCOBOE YHUCIIO», «U30TOI,

«AIEKTPOHHBIN CII0I», «(IHEPTreTUUECKUN YPOBEHDBY, «3JIEMEHTBI-METAIIIbI», «3JIEMEHTBI-HEMETAJUIb»; IIPU XapaKTEPUCTUKE BEIIECTB - NOHATUS

«MOHHAs CBSI3b)», KMOHBI», «KOBAJIEHTHAs HEMOJSPHAS CBA3bY, «KOBAJIEHTHAS MOJSIPHAS CBA3bY, «3JIEKTPOOTPULIATEILHOCTDY, «BaJICHTHOCThY,

«METaJITTNYECKas CBSI3bY;

® ONHUCHIBATH COCTaB M CTPOEHHME ATOMOB 3JIEMEHTOB C MOpsAKOBbIMH HoMmepamu 1—20 B Ilepmonmyeckoil cucreme xumuueckux snemeHTos Jl. U.

Menneneena;

® COCTaBIIATh CXEMBI pachpeeNieHusl dJIEKTPOHOB MO DJIEKTPOHHBIM CIOSM B JJEKTPOHHOW 000JIOUKE aTOMOB; CXEMbI OOpa3OBaHUs PAa3HBIX THUIIOB
XUMHYECKOHN CBSI3M (MOHHOM, KOBaJICHTHOM, METAJUIMYECKOM );

® OOBSCHATH 3aKOHOMEPHOCTH M3MEHEHHUs CBOMCTB XMMUUYECKHUX DJIEMEHTOB (3apsI0B sS/Iep aTOMOB, YKCJIa JIEKTPOHOB HA BHEIIHEM AJICKTPOHHOM CJIOE,
YHCIIO 3alOJHIEMbIX AJIEKTPOHHBIX CJIOEB, PAJNyC aroMma, 3JIEKTPOOTPHUIATEIbHOCTh, METAJUIMUECKUE U HEMETAJUIMYeCKHE CBOMCTBA) B MepHojgax U
rpynmnax (riaaBHbeIX noArpynnax) [lepuonnueckoi cucreMbl XumMudeckux 35eMeHToB [1. M. MeneneeBa ¢ TOUKU 3peHUsI TEOPUU CTPOCHUS aTOMA,

® CpaBHMBATh CBOMCTBA aTOMOB XHUMHYECKHMX OJJIEMEHTOB, HAXOMSIIMXCS B OJHOM TEpHOJE WIM TiaBHOW moxarpymme l[leproandeckoil CHCTEMBI
xumuyeckux snemeHToB . M. MenzaeneeBa (3apsiAoB siA€p aTOMOB, YHMCJIA AJIEKTPOHOB HAa BHEIIHEM AJIEKTPOHHOM CIIO€, YMCIO 3arOIHSEMBIX

ANEKTPOHHBIX CJIOEB, PaInyC aToMa, FIEKTPOOTPULIATEbHOCTh, METAIIMYECKHE U HEMETAJUTMUECKHUE CBOICTBA);




JaBaTh XapaKTEPUCTHKY XMMMUYECKHX 3JIEMEHTOB II0 HX IMOJIOKEHHIO B llepmonnueckoil cucteMe XMMHMUYECKHX JJIEMEHTOB (XMMHUYECKMH 3HAK,
MOPSAIKOBBIM HOMEp, NEPUOA, TPYIIA, MOArPYIIa, OTHOCUTEIbHAsI aTOMHAs Macca, CTPOCHHUE aToMa - 3apsij siipa, YMCIO IPOTOHOB U HEWTPOHOB B
a1pe, 0011ee YUCIIO IEKTPOHOB, PACIIPEACIICHUE IEKTPOHOB 10 3JIEKTPOHHBIM CIIOSIM);

OTIPENIeNIATH THII XMMUYECKOH CBSI3M 1O (popMyIie BEIIECTBa;

IIPUBOJIUTH IIPUMEPHI BELIECTB C Pa3HBIMU TUIIAMU XUMUYECKOU CBS3H;

XapaKTepu30BaTh MEXaHU3MbI 00pPa30BaHUS KOBAJCHTHOW (OOMEHHOI), HOHHOM, METaJUIMYECKOH CBSI3EH;

yCTaHaBJIMBATh IPUYUHHO-CIIEJCTBEHHBIE CBSI3U: COCTAB BEILECTBA - TUIl XUMUYECKOM CBA3H;

COCTaBJIATh (POPMYJIbI OMHAPHBIX COETMHEHUH 110 BAJICHTHOCTH;

HaXO/UTh BaJICHTHOCTb 3JIEMEHTOB 110 (OpMyJie OMHAPHOTO COEIMHEHHUS.

MemanpeOMemele pesyivmamaul 06V116Hu}l.

OOyuarommiicss HAy9IuTCS:

(bopMyIMpOBaTH TUIIOTE3Y 10 PEILICHHUIO POOIIEMBI;

COCTABJIATh IJIaH BBINOJHEHMsI y4eOHOW 3ahauM, pelieHus NnpoOsieM TBOPYECKOI'O U MOMCKOBOIO XapaKTepa, BBIIOJIHEHUS MPOEKTa COBMECTHO C
yUUTEIIEM;

COCTaBJISATh TE3UCHI TEKCTA;

BJIaJIeTh TAKUM BHUJIOM MU3JI0’KEHHSI TEKCTa, KaK OMMCAHUE;

UCIOJIb30BaTh TAKOW BUJ MBICIIEHHOTO (MI€aJIbHOT0) MOJIEIMPOBAHUS, KaK 3HAKOBOM MOJEIMpOBaHUE (HAa MPUMEpE COCTABIEHUS CXeM 00pa3oBaHUs
XUMUYECKOH CBSI3M);

HCII0JIb30BaTh TAKOM Bl MaTEpUaIbHOIO (IPEIMETHOI0) MOJECIUPOBAHMS, KAK aHAJIOTOBOE MOJIETTUPOBAHUE;

MCIOJIb30BaTh TaKOM Bl MaTepUaIbHOIO (IPEIMETHOI0) MOJECIMPOBAHUS, KaK (PU3MUECKOEe MOJEIMPOBaHKE (Ha MPUMEpPE MOJIee CTPOEHUsI aTOMOB);
OTIpeeNsATh OOBEKTHI CPABHEHMSI U ACIIEKT CPABHEHUS OOBEKTOB;

BBITIOJIHATH HETIOJIHOE OJTHOJIMHEITHOE CPaBHEHUE;

BBITIOJIHATH HETOJIHOE KOMIUIEKCHOE CPAaBHEHUE;

BBITIOJIHATH ITOJHOE OJTHOJIMHENHOE CPAaBHEHHUE.

Tema 2. IIpocTsie BemecTBa (6 1)

ITonoxxeHue MmertaiioB U HemeTauioB B Ilepmommueckoil cucreme xumuueckux sineMeHToB [[. M. Menneneesa. Baknenmue mpoctele Bewiecrsa -

MeTasutbl (3Kesie30, aTFOMUHUM, KaIbIU, MarHuid, HaTpuH, kaiauit). Oomue Gusndeckre CBOMCTBA METAIIJIOB.

Baxwneiimue mpocTeie BellecTBa-HEMETaIbl, 00pa30BaHHbIE aTOMaMHU KHCIIOPO/a, BOJOPOJa, a30Ta, cepshl, ¢pochopa, yriepoaa. MoseKymbl MPOCThIX

BCIICCTB-HEMCETAJIJIOB - BOJAOPOJa, KMCJIIOpOJa, a30Ta, raJJorcHOB. OTtHOCUTENNbHAS MOJICKYJIsIpHas Macca.

CnocoOHOCTh aTOMOB XUMHUUYECKHUX AJIIEMEHTOB K 06pa3OBaHI/IIO HECKOJIBKHX MPOCTHIX BCUICCTB - aJITIOTPOIIHUA. AJ'IJ'IOTpOHHBIe MOILI/I(I)I/IKaI_II/II/I KucJjopoaa,

docdopa, onoBa. Metayunueckne 1 HEeMETaNIMYECKUE CBOWCTBA IPOCTHIX BellecTB. OTHOCUTENBHOCTh 3TOTO MOHATHS.

Yuciao ABOFaIlpO. Komuuecro BelecTBa. Mojb. MOHHpHaﬂ mMacca. MOHHpHLIﬁ 00BeM Fa3006p213HLIX BCIICCTB. KpaTHLIC CANHUIBI U3MCPCHUA

KOJIMYCCTBA BCIICCTBA - MHWIUIMMOJIB W KWUJIOMOJIb, MWJIM MOJISIpHAd W KHJIIO MOJIAPHAass MAacCCbl BCIICCTBA, MI/IJ'IJ'II/IMOJ'IHPHI)If/i )51 KHHOMOHﬂpHBIﬁ 00BEMBI
ra3000pa3HbIX BEIIECTB.

PacueTsl ¢ HCIIONb30BaHUEM OHATHIH «KOJIUYECTBO BCIICCTBA», «MOJIApHAAd Maccay, «MOJ'I?IPHI)II\/'I 00beM Tra3oB», «4HCJIIO ABOF&HpO».



Hemoncmpayuu. Tlonyuenue ozoHa. OOpasimpl O6eroro U ceporo oyoBa, 6enoro u kpacHoro ¢gochopa. Hekoropble MeTamibl © HEMETALIBI C KOJTUYECTBOM
BemiecTBa 1 Mosib. MoJsipHBIT 00beM ra3000pa3HBIX BEIIECTB.

Jlabopamopuvie onvimwl. 6. O3HAKOMIICHHE ¢ KOJUIEKIIUEH MeTaIIOB. 7. O3HAKOMIICHUE ¢ KOJUICKIIHEH HEMETAIIJIOB.

LIpeomemmvie pe3yibmamsi 00y4eHUs.

OOyuarommiicss Hay4IuTCs:

® MHCIIOJIB30BAaTh IIPHU XAPAKTCPUCTUKEC BCIICCTB IIOHATHA «METAJIBD), «IIJIACTHUYHOCTL», (TCIIOIPOBOAHOCTB», «IQJICKTPOIIPOBOAHOCTBY, «HEMCTAJJIbI»,
«AJUIOTPOIIHUA», «aJIJIOTPOIMHBIC BUAOU3MEHECHU S, NTTN MO,Z[I/I(bI/IKaHI/II/I»;

® OQOIIMCBhIBATh IOJIOKCHHE 3JICMCHTOB-MCTAJIJIOB U 3JICMCHTOB-HEMETAJIJIOB B HepnonnquKoﬁ CHUCTCEMEC XUMHUYCCKHUX 3JICMCHTOB I[ . MCHﬂeﬂeeBa;

L4 KHaCCI/ICI)I/II_[I/IPOBaTB IIPOCTHIC BEIICCTBA HA MCTAJJIBI U HEMETAJIJIbIL, 3JICMCHTBI;

OIPCACIIATh MPUHAAJICIKHOCTD HCOPIraHNMYCCKUX BCIICCTB K OJHOMY U3 U3YYCHHBIX KJIACCOB - MCTAJUIOB U HEMCTAJIJIOB,

AO0Ka3bIBATh OTHOCHUTCIBHOCTDE ACJIICHHUS IIPOCTHIX BEHICCTB HAa MCTAJLJIbI U HEMETAJIJIBI,

XapaKTCpHU30BaTb O6H_II/IG (1)H3H‘ISCKI/IG CBOMCTBAa METAJIJIOB

YCTAaHABJIMBATb MIPUYUHHO-CIICACTBCHHBIC CBA3U MCKIY CTPOCHUCM aTOMa U XUMHYECKOM CBS3BIO B IPOCTBIX BCHICCTBAX - MCTAIJIaX U HEMCTAJLJIAX;

OOBACHATH MHOFOO6pa3I/Ie IMPOCTBIX BCHICCTB TAKUM (1)aKTOp0M, KaK aJIZIOTPOIIH;

OIMCBLIBATh CBOMCTBA BEIIIECCTB (Ha IpuMEpax MpPOCThIX BCUICCTB - MCTAJJIOB U HeMeTaJ'IJIOB);

CO6J'IIO,Z[8.TB IIpaBujia TCXHHUKH 0€e30IacHOCTH IIpH IPOBCACHNUHA Ha6J'IIOI[CHI/II71 u na60paT0prlx OIIBITOB,

HCIOJIb30BaTh MPHU PEIIEHUN PACUETHBIX 3a/1a4 MOHITHS «KOJMYECTBO BEILIECTBA», «MOJIbY», «IIOCTOSIHHAsA ABOraJpoy, «MOJISIpHasl Maccay, «MOJISPHBIN
00BEM Ta30BY», «KHOPMAJIBHBIE YCIOBUS;

® IPOBOJIUTH PACUETHI C UCIIOIH30BAHUEM MOHATUH «KOJIMYECTBO BEIIECTBAY, «MOJISIPHAS Maccay, «MOJIIPHBIA 00bEM T'a30B)», KIIOCTOSIHHAS ABOTaIPOY.
MemanpedmenfLHble pe3yibmanivl 06VH€HM}1.
OOyuaromuiicss Hay4nuTCs:
® COCTaBJIATH KOHCIIEKT TEKCTa;
CaMOCTOSITENIbHO UCIIOJIb30BaTh HEMTOCPEICTBEHHOE HA0IIOICHHE;
CaMOCTOSITENTbHO O(POPMIISTH OTUET, BKIIOYAIONIUI OMcaHue HaOI0IeH!s], €TO PE3Y/IbTaTOB, BEIBOJIOB;
BBINOJIHATH MOJIHOE KOMIUIEKCHOE CPAaBHEHHE;
BBIITOJIHATE CPABHCHHUE 110 aHAJIOT M.

Tema 3. CoennHeHHs1 XMMHYECKHUX 3J1eMeHTOB (14 1)

Crenenp okucieHus. CpaBHEHHE CTETICHW OKWCIIEHUS W BaJeHTHOCTH. OmpeseneHne CTETNeHW OKWCIICHHUS DIIEMEHTOB B OWHAPHBIX COETUHEHUSX.
CocraBieHnue GopMys OMHAPHBIX COETUHEHUH, 0OLIHiA crioco0 MX Ha3BaHH.

BuHapHbIe COeIMHEHUST METAIIIOB M HEMETAJUIOB: OKCH/IBI, XJIOPHIBL, CYIIb(uas! U p. CocTaBineHne ux Gopmy.

BunapHble coenHEHNsI HEMETAJUIOB: OKCH/IbI, JIETY4HEe BOJIOPOIHBIE COETMHEHNS, UX COCTAaB M Ha3BaHMs. [IpercTaBuTen OKCUAOB: BOAA, YIIIEKUCIBIN
ra3, HeramieHast u3BecTb. [IpefcTaBuTeny JIeTydnx BOJOPOTHBIX COSTUHEHUI: XJIOPOBOIOPOT M aMMHUAK.

OcHoBaHMs1, X COCTaB U Ha3BaHMs. PacTBOprMOCTbh OCHOBaHMI B Bojie. [IpeacTaBuTeny menoueit: TuApOKCHIbI HaTpus, Kanus 1 Kanbius. [lonsarue o6
WH/INKATOpaX U KaYeCTBEHHBIX PEaKIUsX.

Kucnortsl, ux coctaB u Ha3Banus. Kiaccupukamus KUCIOT.



[IpencraBuTenu KUCIOT: cepHasi, CONisiHasA, a30THas. [loHsaTHE 0 mIKane kucinoTHocTH (1kana p H). I3MeHeHrne okpacku HHINKATOPOB.
Conu KaKk MpOU3BOJAHBIC KUCIOT U OCHOBAaHUM, UX COCTAaB M Ha3BaHUsA. PacTBopuMocCTh cosieii B Boze. [IpeacraBurenu coieid: XJaopu1 HaTpusl, KapOOHAT
u pocdat KanbIus.
AMop(dHbIE U KpUCTANINYECKUE BEILIECTBA.
MexMoneKyaspHble B3aUMOAEHCTBUS. TUIIBI KPUCTAIIIMYECKUX PELIETOK. 3aBUCUMOCTh CBOMCTB BEIIECTB OT TUIIOB KPUCTAJUIMYECKUX PELIETOK.
Yuctele BemecTBa U cMecu. [Ipumepsl xUAKUX, TBEpABIX U razoo0pa3Hbix cMeceil. CBOWCTBa YMCTHIX BELIECTB U cMmecel. Mx coctaB. MaccoBas u
00bEeMHas J10JI KOMIIOHEHTA cMecH. PacdeTsl, CBsI3aHHBIE C MCTIOIB30BAHUEM MTOHITHUS «IOISI».
Jlemoncmpayuu. OOpa3ipl OKCHUIOB, KUCIOT, OCHOBAaHUH U COJICH.
Mogneny KpUCTAJUIMUECKUX PELIETOK XJIopuJa HaTpus, anmasza, okcuzaa yraepoga (IV). KucinoTHo-mienouHble MHAMKATOPHI, U3MEHEHUE UX OKpPAacKU B
Pa3IMYHBIX cpelax. Y HUBEPCAIbHBIM HHIUKATOP U U3MEHEHHE €ro OKPAacKH B pa3nyHbIX cpeaax. [llkana pH.
Jlabopamopnvie onvimul. §. O3HAKOMIICHHE C KOJUIEKIMEH OKcuaoB. 9. O3HakomileHHe cO cBoicTBaMu ammuaka. 10. KauecTBeHHas peakius Ha yrieKUCIbINA
ra3. 11. Onpenenenve pH pacTBOpOB KUCIIOTHI, IIe04n U BoAbl. 12. Onpenenenne pH AMMOHHOTO U SI6JI0YHOTO COKOB Ha cpese MioAoB. 13. O3HakomiieHue ¢
Kosulekuuen coseil. 14. O3HakOMJIEHHE C KOJUIEKIIMEW BELIECTB C pa3HbIM TUIIOM KpUCTaNIMYeCKOW pemeTkd. M3roroBneHue moneneil KpuCTalIHMuYeCKUX
pemierok. 15. O3HakomiieHHE ¢ 00pa3loM TOPHOM MOPO/IBL.
IIpeomemnvie pe3ynbmamol 00V4eHusl.
OOyuaromuiicss Hay4uTCs:
® JCIOJIb30BaTh MPHU XaPAKTEPUCTUKE BEIIECTB MOHATUS «CTEIEHb OKUCICHUS», «BAJICHTHOCTBY, OKCHUIBD», OCHOBAHMSY, «IIEIOYN», «KAUECTBEHHAs
peaKuus», «UHIUKATOP», «KUCIOTBI», «KUCIOPOICOJEPKAIINE KHCIOTHD), «OCCKUCIOPOIHBIC KHUCIIOTBHIY», «KUCIOTHAs Cpeiay, «IIejodyHas Cpenay,
«HeWTpalpHas cpefa», «mkama pH», «comm», «aMopdHbIE BEIIECTBa», «KPUCTAUIMYECKHE BEIIECTBA», «KPHUCTAJUIMYECKAs PEUIETKa», «HMOHHAas
KPUCTAJIJIMYECKAs PELIETKA», «aTOMHAsi KpUCTAJIINYECKAs PELIETKay, «MOJIEKYJIIpHas KPUCTAIIIMYECKAsi pEHIETKa», «METalNInYeCcKasi KpUCTAIIINYECKast
pelIeTKa, «CMECH»;
e iaccu(pUUUPOBATH CIIOKHBIE HEOPraHMYECKHE BEIIECTBA MO COCTAaBY HAa OKCHUJbI, OCHOBAHUS, KUCIOTHl U COJIM; OCHOBAaHUS, KUCIOTHl U COJIM - T10
PacTBOPUMOCTHU B BOJIE; KHCIIOTHI - 10 OCHOBHOCTHU U COJEPKAHUIO KUCIOPO/a;
® ONpeneNsTh MPUHAATIE)KHOCTh HEOPTaHUYECKUX BEIIECTB K OJHOMY M3 M3YyUEHHBIX KJIaccOB (OKCHBI, JTETY4YHe BOJOPOIHBIE COSINHEHHUS, OCHOBAHHUS,
KHCIIOTHI, COJIN) TI0 (hopmyIie;
® ONHUCHIBATHh CBOMCTBA OTHAEIbHBIX NPEACTABUTENCH OKCHUIOB (HAa NMpUMEpPE BOABI, YIJIEKHCIOrO ra3a, HETalleHON H3BECTH), JIETYYHMX BOJOPOIHBIX
COEMHEHMH (Ha mpUMepe XJIOPOBOJOPO/Ia U aMMHUaKa), OCHOBAaHUN (Ha MpuUMepe FUAPOKCUAO0B HATPUsl, Kallus U KalbIMsl), KUCIOT (Ha MpUMepe CepHOt
KHCJIOTHI) U coJiel (Ha mpuMepe XJIopuaa HaTpus, KapOoHaTa Kanblus, pocdara Kanbuus);
® ONpEeNeNsTh BAJIEGHTHOCTh U CTEIIEHb OKUCIIEHUS DJIEMEHTOB B BEILIECTBAX;
® COCTaBIATH (POPMYJBI OKCHUIOB, OCHOBAHHM, KHCIOT M COJE€H MO BaJEHTHOCTSM W CTENEHSM OKHUCIICHHUS SJIEMEHTOB, a TaKXkKe 3apsijiaM HOHOB,
yKa3aHHBIM B Ta0JIUIIe PACTBOPHUMOCTH KUCIIOT, OCHOBAHHA U COJIEH;
COCTaBJISITh HA3BAHUS OKCHUJIOB, OCHOBAHHMI, KUCJIOT U COJICH;
CpaBHMBATh BaJICHTHOCTb U CTENIEHb OKUCIICHHUS; OKCUbl, OCHOBAHUS, KUCIOTHI U COJIM 110 COCTaBY;
MCIOJIb30BaTh TAaOIUIy PACTBOPUMOCTH JIJISl ONIPEIETICHUS] pACTBOPUMOCTH BEIIECTB;
YCTaHABIIMBATh I'€HETHYECKYIO CBSA3b MEXIY OKCHJIOM M THUJPOKCHJIOM M HA00OpOT; MPUYUHHO-CIEACTBEHHBIE CBSI3M MEXIY CTPOEHHEM aToMa,
XUMHUYECKOHN CBSA3BIO U TUTIOM KPHUCTAJUIMUECKOU PEIIETKH XUMUYECKUX COCTMHECHU,
® XapaKTepU30BaTh ATOMHBIE, MOJIEKYJISIPHBIE, HIOHHBIE METAINTIMYECKHE KPUCTAJUTMUYECKUE PEIIETKH; Cpely pacTBOpa C MOMOIIbIO miKaibl pH;




® IIPUBOJAUTH IPUMEPHI BEUIECTB C PA3HBIMU TUIIAMU KPUCTAJUINYECKON PEIIETKH;

® TIPOBOJIUTH HAOIIOJCHHUS 32 CBOMCTBAMHU BEIECTB U SABICHUSIMHU, IPOUCXOAAIIMMH C BEIIECTBAMH;

e coOuoaTh MpaBuiia TEXHUKH O€30MaCHOCTH MTPH MPOBEICHUH HAOIIOJCHUN U OIIBITOB;

® uCCIIeI0BaTh CPELy PAcTBOPA C IOMOILBIO HHAUKATOPOB;

® HKCIEPUMEHTAIbHO pa3IuyaTh KUCIOTHI U LIEJI0YH, [10JIb3YSICh HHAUKATOPaMH;

® UCMOJIb30BaTh NPHU PEIIEHUH PACUETHBIX 3a7ay IOHATHS «MaccoBas JOJs 3JEMEHTa B BELIECTBE», «MaccoBas 0N PacTBOPEHHOI'O BEILECTBAY,
«00BeMHas 10151 ra3000pa3HOro BEIECTBAY;

® TIPOBOJIUTH PACUEThl C MCIOJIH30BAHUEM IOHATHHA «MaccoBasi JIOJIS JIEMEHTa B BEIIECTBE», «MAacCcOBasi JOJS PACTBOPEHHOTO BEIIECTBA», «0O0BEMHas
J0J1s1 Ta3000pa3HOTO BEIIECTBAY.

Memanpeomemnvie pezyiomamol 00yUeHUs.
OOyuarommiicss HAy9IuTCS:

® COCTaBJIATh HA OCHOBE TEKCTa TaOJIMIbl, B TOM 4yHcie ¢ npuMeHeHueM cpeacts UKT;

® [10]] pyKOBOJICTBOM YUHUTENS POBOAUTH ONIOCPEIOBAaHHOE HAOIIIOICHUE;

® [10]] pyKOBOJICTBOM yuuTeNsl 0hOpMIIATH OTUET, BKIIOYAIOLINI ONMCaHUe SKCIEPUMEHTA, €ro Pe3yIbTaToB, BEIBOJIOB;

® OCYUIECTBJIATh MHAYKTUBHOE 0000IIE€HHE (OT €IUHUYHOIO JIOCTOBEPHOI'O K OOIIEMY BEPOSITHOCTHOMY), TO €CTh ONPENENSITh OOLIUE CYLECTBEHHBIE
MPU3HAKH ABYX U Oosiee 00bEKTOB M (PUKCHPOBATH UX B OPME NOHSATHS HIIH CY>KIACHUS;

® OCYIIECTBIIATh JIeAYKTUBHOE 00001IeHNEe (MTOABEICHUE €IMHUYHOrO JOCTOBEPHOrO O] 00Iee JOCTOBEPHOE), TO €CTh AKTYaJIM3UPOBATh MOHITUE WIIN
CYXJIEHHUE, U OTOXAECTBIIATh C HUM COOTBETCTBYIOLIME CYLIECTBEHHbIE IPU3HAKU OJJHOTO MM 00Jiee 0OBEKTOB;

® ONpeAEeNATh aCHEKT KIacCU(pHUKaLuy;

® OCYIIECTBIIATh KIACCU(PHUKALMIO;

® 3HATh U UCIOJB30BATh PA3INYHBIE (POPMBI NIPEACTABICHUS KIacCU(PUKAIIH.

Tema 4. U3menenus, npoucxoasimue ¢ semecrsamu (12 1)

[IonsATHE ABJIEHMI, CBSI3aHHBIX C U3MEHEHUSAMM, IPOUCXOJAUIMMU C BELIECTBOM.

SIBneHus, CBA3aHHBIE C M3MEHEHHEM KPHCTANIMYECKOTO0 CTPOEHMs BEIIEeCTBA IMPH IMOCTOSIHHOM €ro cocraBe, (u3uueckue spieHus. Pusndeckue
SIBJIGHUSI B XUMMHU: TUCTWUISILINS, KPUCTAIIIM3allKs, BBINTApUBAHUE U BO3TOHKA BEILIECTB, GUIBTPOBAHUE U HEHTPU(DYTUPOBAHHE.

SIBneHus1, CBSI3aHHBIE C U3MEHEHUEM COCTaBa BEILECTBA, - XUMUYECKHE peakiMy. [Ipu3Haku U ycinoBHs IPOTEKAaHUS XMMUUYECKUX peakuuil. Beinenenue
TEIUIOTHI U CBETA - peakuu ropenus. [louarue o6 3K30- ¥ SHAOTEPMHUUECKUX PEAKIIUAX.

3aKOH COXpaHEHMsI MAacChl BEIECTB. XMMHUECKNE YPAaBHEHUS.

3HaveHne HHAEKCOB U K03 duimeHToB. COCTaBICHHE YPaBHEHUN XUMUYECKUX PEAKITUN.

Pacuersl Mo XuMHUECKUM ypaBHEeHUsM. PelieHue 3ajau Ha HaXOXJAEHUE KOJMUYECTBA, MAcChl MJIM 00beMa MPOJYKTa PEaKkIUH M0 KOJUYECTBY, Macce
WK 00beMY UCXOIHOIO BEIECTBa. PacueTsl ¢ MCMONb30BAaHUEM MOHATHUS «JI0JIs», KOTJIa UCXOJHOE BEUIECTBO JJAaHO B BUJE PAacTBOpA C 33aJaHHOM MacCOBOM
JI0JIEW PaCTBOPEHHOIO BEILECTBA WIIA COACPIKUT ONPEIEICHHYIO JOJII0 IPUMECEH.

Peaknnn pasnoxenus. IIpencraBienune o ckopoctn xumuueckux peakunid. Karammzaropsl. depmenTsl. Peaknum coenuuenus. Kataintnueckue n
HEKaTAIMTUYECKUE peakluu, oOpaTuMmble M HeoOpaTHMble peakuuu. Peakiuu 3amemieHus. Psj akTUBHOCTHM METaUIOB, €r0 HCIHOJIb30BaHUE JUIA



IIPOTHO3UPOBAHUS BO3MOYKHOCTU IIPOTEKAHUS PEAKLUI MEXIy METalllaMHd M KUCJIOTaMH, pEaklMU BBITECHEHUS OJHUX METaNIOB U3 PacTBOPOB UX COJIEH
npyrumu Metauiamu. Peakiiun oomena. Peakuum HeliTpanu3anun. Y CJI0BUS IPOTEKaHUS Peakiii 0OMeHa B pacTBOpax /10 KOHIIA.

TuIbl XUMUYECKUX peaklMil Ha IpUMepe CBOMCTB BOAbL. Peakuus pasiioKeHus - JIEKTPOoau3 BoAbl. Peakunu coequHeHus - B3aMMOJECUCTBUE BOABI C
OKCHJaMU METAJUIOB U HEMETAJUIOB. Y CJIOBHUE B3aUMOJCICTBUS OKCHJIOB METAUIOB U HEMETAJUIOB ¢ BoMoH. lloHsaTne «ruapokcuas». Peakuun 3amernienus -
B3aMMOJICHCTBHE BOJIBI ¢ MTayIaMu. Peakiiuu oOMeHa - THIPOJIN3 BEUIECTB.

Lemoncmpayuu. Ilpumeps! pu3nueckux sBICHUI: a) TuiaBieHue napaduna; 0) BO3roHka noja uin OEH30MHOM KUCIIOTHI; B) pACTBOPEHUE OKPAILICHHBIX COJICH;
r) auddy3us AyMUCTHIX BEUIECTB C TOPAIICH JIAMIIOUYKKA HakanuBaHus. [IpuMepsl XUMUYECKUX SBICHMIA: a) ropeHne maruus, gocdopa; 0) B3anmoseiicTBue
COJITHOM KHCJIOTHI C MPaMOpPOM HJIM MEJNIOM; B) mostydenue ruapokcuaa meau (11); r) pactBopeHue mony4eHHOTro rUAPOKCHAA B KHCIOTAX; 1) B3aUMOJCHCTBIE
okcuaa Meau (1I) ¢ cepHOl KMCIIOTOM NpU HarpeBaHUU; €) pas3jIoKEHUE NIEpMaHraHaTa Kajlus; ’K) pasjlo’keHUEe NEpOoKCcHIa BOJOPOAA € IMOMOIIbI0 AUOKCHIA
MapraHia 1 Katajnasbl KapTodens Wiu MOPKOBH; 3) B3aUMOICHCTBHUE Pa30aBIEHHBIX KUCIOT C METAJUIAMHU.
Jlabopamopuwie onvimel. 16. [IpokanuBanue Meu B IIaMeHU CIIUPTOBKU. 17. 3amemnienue menu B pactBope xuopuaa meau (I1) xemnesom.
IIpeomemnvie pe3ynbmamol 0Oy4eHus.
OOyuarommiicst Hay4IuTCs:

® CIIOJIb30BAaTh NPU XapaKTEPUCTUKE BEIIECTB MOHATUS «IUCTHIULSIHS, «IEPEerOoHKa», «KPUCTAIUIM3AIUSL», «BbIIapUBaHUE», «(PUIBTPOBAHUEY,
«BO3TOHKA, WIH CYyOIMMAaIUs, «OTCTauBaHUE, «IEHTPUDYTUPOBAHUEY, «XUMUYECKAs PEAKIUA», «XUMHUUECKOE YPABHEHUEY, «PEaKIUU COCIUHEHUSY,
«peaKLuu pas3lIoKEHU», «pPEeaKIMU 0OMEHa», «PeaklUy 3aMELICHUs», «PEaKIUU HEUTpaIN3aluny, «3K30TEPMUUYECKUE PEAKLIUN», «IHJ0TEPMUYE CKHE
pEaKIum», «PEaKluu TOPEHUs», «KaTaIU3aTopbD), «(HEepMEHTBI», «OOpaTUMBbIE PEaKIUN», «HEoOpaTHMbIE PEaKIHUU», «KATAIUTUYECKHE PEeaKIHuuy,
«HEKATAJTUTUYECKUE PEAKLIUNY, «PSiJ aKTUBHOCTU METAILIIOBY, «THIPOIU3»;
yCTaHABIUBATh IPUYUHHO-CIIEICTBEHHBIEC CBA3H MEXKIY (PM3HMUECKUMU CBOMCTBAMH BEILIECTB U CIIOCOOOM pa3JieieHHs CMeceit;
OOBSCHATH 3aKOH COXPaHEHUSI MacChl BEIIECTB C TOYKU 3PEHUS aTOMHO-MOJIEKYISIPHOTO YUEHUS;
COCTaBJIATh YPAaBHEHMS XUMUYECKUX PEAKIMI HA OCHOBE 3aKOHA COXPAHEHUS MAcCChl BELIECTB;
OIHCHIBATh PEAKIIUU C TIOMOILIBIO €CTECTBEHHOTO (PYCCKOT0 WJIM POJHOTO) SI3bIKA U SI3bIKA XUMUU;
KJIaCCU(UIUPOBATh XUMUYECKHE PEAKIMH [0 YHCIY U COCTaBY MCXOJHBIX BEIIECTB M IMPOJAYKTOB DPEAKIMH; TEIUIOBOMY 3(QQEKTy; HaIpaBJICHUIO
MIPOTEKAaHUs PEaKIMH; YIaCTHUIO KaTalu3aTopa;

® UCMOJb30BaTh TaOJIMIly PACTBOPUMOCTH JJSl ONPEAETICHUS BO3MOXKHOCTH MPOTEKaHMs peakluil OOMeHa; 3JIEeKTPOXUMMUYECKHH psJl HamnpsoKeHUH

(aKTMBHOCTH) METAJIJIOB JJIs1 OTIpeJIeJIEHUs] BO3MOXKHOCTHU MPOTEKAHUS peakuil MexX 1y MeTaJulaMi M BOAHBIMH PacTBOPaMH KHCIIOT U COJIEH;

e Ha0moAaTh W OIUCHIBaTh NPU3HAKU W YCJIOBMSI TEUEHMS] XUMHUYECKHX pEaKIMi, JenaTh BBIBOJAbI HAa OCHOBAaHMM aHaidu3a HaOIIOJACHHH 3a

AKCIIEPUMEHTOM;

® [IPOBOJUTH PacueThl M0 XUMHUYECKUM YpPaBHEHHSM Ha HaXOXKJCHHE KOJIMYECTBA, Macchl MM 00BbEMaA MPOJYKTAa PEAKIMU MO KOJUYECTBY, Macce HJIH
00bEMYy MCXOJIHOTO BEIECTBA; C MCIIOJIb30BAHUM MOHATHUS «I0JI1», KOTJa MCXOTHOE BEIIECTBO JaHO B BHUJE PAacTBOpa C 3aJaHHOM MaccoBOW oneil

PacTBOPEHHOIO BELIECTBA UM COJAEPKUT OIPEIETICHHYIO OO TPUMECEH.

Memanpeomemnvie pesynvmamul 00yueHUs.
OO6yuaromuiicss Hay4nuTCS:
® COCTaBJIATH HA OCHOBE TEKCTa CXEMBI, B TOM 4uciie ¢ npumeHeHuem cpeacts KT,
®  CaMOCTOSITENILHO OOPMIISTH OTUET, BKIIOYAIOIIUI ONMCAaHUE SKCIIEPUMEHTA, €r0 pe3yIbTaToB, BHIBOJIOB;
® ICIIOJIb30BATh TAaKOM BU MBICIEHHOTO (KMA€abHOT0) MOIETUPOBaHUs, KaK 3HAKOBOE MOJIEIMpOBaHUE (HA PUMEpe YPAaBHEHUH XUMHUUECKHUX peaKiuil);
e paznuyath 00BEM U COepKAHHUE MTOHATHIA;




¢ pasjm4yaTb poaAOBOC U BUIOBOC IMOHATHA,
¢ OCYHICCTBJIATH POAOBUA0OBOC ONIPCACICHUC MMOHSATHUH.

Tema 5. Ilpaktuxkym 1. IIpocreiimue onepanun ¢ BemectsoM (3 4)
1. IIpaBuna TexHUKH Oe30macHOCTH MpH paboTe B XuMUUecKoM kaOuuere. IIpuembl oOpameHust ¢ 1abopaTopHbIM 000pYIOBaHHWEM M HarpeBaTesIbHBIMU
npubopamu. 2. HabmroaeHus 3a W3MEHEHUSIMU, IPOMCXO/SAIIUMU C TOpsIled CBeUOM, W UX onucaHue (AOMAIIHUM 3KCIIEpUMEHT). 3. AHAJIU3 MOYBBI U BOJIBI
(momaiHui sKciepuMeHT). 4. [Ipu3Haku xumudeckux peakiuil. 5. [Ipurorosnenue pactBopa caxapa U pacueT ero MacCoBOM J10JIM B PacTBOPE.
IIpeomemnvie pe3ynomamol 00V4eHus.
OOyuarommiicss Hay49uTCs:
e oOpamarbcs ¢ 7a00paTOPHBIM 000PYIOBAaHUEM M HarpeBaTeIbHBIMU IPUOOPAMH B COOTBETCTBUU C ITPABUIIAMM TEXHUKU 0€30I1aCHOCTH;
®  BBINOJIHATH NIPOCTEHIINE TPHEMbI pabOThI ¢ 1a0OpaTOPHBIM 000PYJOBaHUEM: JJAOOPATOPHBIM ILITATUBOM, CIUPTOBKOM;
HaOJII0AaTh 32 CBOMCTBAMHU BEIIECTB M SBJICHUSAMH, IIPOUCXOISIINMHE C BEIIECTBAMU;
OIHCHIBATh XUMUYECKUI 3KCIIEPUMEHT C ITOMOIIBIO ECTECTBEHHOI'O (PYCCKOT0 UM POJHOTIO) SI3bIKA U A3bIKa XUMUIL;
JIeJ1aTh BBIBOJIBI 10 PE3YJIbTaTaM IPOBEIEHHOIO AKCIIEPUMEHTA;
TOTOBHUTH PACTBOPBI C ONPEIEICHHON MacCOBOU J1OJIEW paCTBOPEHHOIO BEIIECTBA;
® [IPUTOTOBUTH PACTBOP U PACCUUTATh MACCOBYIO JIOJII0 PACTBOPEHHOTO B HEM BELIECTBA.
Memanpeomemuvie pe3yromambi 06y4eHusL.
e OOyuarouuiics Hay4UTCsl CAMOCTOSITENILHO UCIIOJIb30BATh OIIOCPEI0BAaHHOE HAOIIOICHHUE.

Tema 6. PactBopenue. PacTBopbl. CBOMCTBa paCTBOPOB 2JIEKTPOIUTOB (18 u)

PactBopenue kak ¢usuko-xumuueckuil npouecc. Ilonstue o ruaparax u Kpucramiorujaparax. Pactsopumocts. KpuBble pacTBOpUMOCTH Kak MOJETb
3aBUCHUMOCTH PacTBOPUMOCTH TBEPJBIX BEILECTB OT TemIepaTypbl. HacelllleHHbIE, HEHACBHIIIEHHBIE U NEPECHILICHHBIE PACTBOPBL. 3HAUYEHUE PACTBOPOB IS
IIPUPOJIBI M CEITBCKOTO X031 CTBA.

[TonsiTHE 00 PMEKTPONUTHUECKON AMCCOLMALMH. DIEKTPOIUTHI U HEINEKTPOIUTH. MeXaHU3M JUCCOIMALUI 3JEKTPOIUTOB C PA3IUYHBIM XapakTepOoM
cBs3u. CTereHb AIEKTPOIUTUUECKON quccorranui. CUIbHBIE U CITa0bIe SJIEKTPOJIUTHI.

OCHOBHBIE TIOJI0XKEHUS TEOPUH DIEKTPOJUTHUECKON Aucconnanu. FlonHble ypaBHeHus peakiuil. Peakiiuun ooMeHa, naymuye 10 KOHLA.

Knaccudukarus HOHOB U UX CBOMCTBA.

Kucnotsl, ux knaccuukanus. J(uccouuanusi KUCIOT U MUX CBOWCTBA B CBETE TEOPUHU AIEKTPOIMTUUYECKON aucconuanuu. MoJeKyaspHble U UOHHbIE
ypaBHEHUs peakuui. BzanmopelcTBue KHCIOT ¢ MeTaUlaMH. DJIEKTPOXMMHUYECKUI psAll HampsyKeHU MeTayuioB. B3aumopeicTBHE KHCIOT C OKCHJAaMU
MeTaJIoB. B3anmoelicTBre KHCIOT
C OCHOBaHMSAMHU - peakiys HelTpanuzanuu. BzaumozeiictBue kuciot ¢ consimMu. Mcnonb3oBanue TabnuIbl paCTBOPUMOCTH JIISI XapaKTEPUCTUKU XUMHUECKUX
CBOMCTB KHUCJIOT.

OcHoBanus, ux kiaccudukanus. [lucconmanusi OCHOBaHMM M MX CBOMCTBAa B CBETE€ TEOPUHU DJIEKTPOIUTHUYECKOW Iucconuanuu. B3ammoneicTBue
OCHOBaHUH c consimMu. Mcrosnb3oBaHue TaONMIBI PACTBOPUMOCTU I XapaKTEPUCTHUKUM XMMHUYECKUX CBOWCTB OCHOBaHUMN. BzaumopeiicTBue mienoudeit c
OKCUJIaMU HEMETAJUIOB.

Conu, uX JUCCOIMAIUs M CBOWCTBA B CBETE TEOPUU IJICKTPOJUTHUECKON aAMcconuanuu. B3zanMmoaeicTBue cojieil ¢ MeTauiaMd, OCOOEHHOCTH 3THX
peakuumii. Bzaumoneiictue cosneit ¢ consimu. Vicnonbp3oBanue TaOIUIbl pACTBOPUMOCTH [T XapaKTePUCTUKH XMMUYECKHX CBONUCTB COJIEH.



O06o0611eHne cBeieHni 00 OKCHIaxX, UX KIacCU(UKAIIMHI U CBOHCTBAX.

[eHeTHYecKHUe psAbl MeTa/UIA M HeMeTalula. [ eHeTHYecKas CBsI3b MEKIY KIacCaMi HEOPraHMYECKHUX BEIIECTB.

OKUCIHUTENBHO - BOCCTAHOBHUTEIILHBIC PEAKIIUH.

OmpezeneHue CTerneHeld OKUCICHUS Ul 3JEMEHTOB, OOpa3yloIIMX BELIECTBAa pPa3HbIX KIACCOB. Peakiuu HOHHOTO OOMEHa M OKHCIUTEIBHO-

BOCCTAaHOBUTCIIbHBIC PCAKIINH. OkucnuTeb U BOCCTAHOBHUTCIIb, OKHUCJICHUEC U BOCCTAHOBJICHUC.

CocraBnenue ypaBHeHI/Iﬁ OKHCIIHUTEIBHO - BOCCTAHOBUTCIIBHBIX peaKHI/Iﬁ MCTOAOM 3JICKTPOHHOI'O OajaHca.
CaoiicTBa MPOCTHIX BCIICCTB - MCTAJIJIOB 1 HCMCTAJIJIOB, KUCJIOT U COJICH B CBETE OKHUCIUTEIbHO-BOCCTAHOBUTEIBHEIX peaKHHﬁ.

Jlemoncmpayuu. VicnpiTaHue BEMISCTB U UX PACTBOPOB HA 3JIEKTPONPOBOIHOCTh. 3aBHCHUMOCTH JICKTPOIPOBOIHOCTH YKCYCHOW KHCJIOTHI OT KOHIICHTPAIIMH.
JIBM>KeHHE OKpAIICHHBIX MOHOB B JJIEKTPHUYECKOM Moje. B3ammojeicTBue IUHKA C Cepoi, CONsTHOM kucioTou, xmopumom memu (l1). T'openue marnus.
B3aumoaeiicTBre XJIOpHOM U CEPOBOAOPOIHOM BOJIBI.

Jlabopamopuvie onvimwui. 18. B3aumonelicTBHe pacTBOpOB XJOpuaa HATpuss W Hutpara cepeodpa. 19. IlomyueHume HepacTBOPUMOro THAPOKCUAA U
B3auMoJieiicTBHE ero ¢ kuciaoramu. 20. B3auMmoneiicTBrue KUCIOT ¢ OCHOBaHUAMH. 21. B3auMoneicTBHe KUCIOT ¢ OKCHIaMU MeTamuioB. 22. B3anmopaelicTre
KUCIIOT ¢ MeTtayuiaMu. 23. B3ammopelicTBue KUCIOT ¢ coyiaMu. 24. B3ammojelicTBue Ieiouei ¢ Kuciloramu. 25. BzauMojeiicTBue mienodeil ¢ OKCUIaMu
HeMmeTalioB. 26. B3aumogeiictBue mienoueit ¢ consmu. 27. [lonydyeHue u cBoiicTBa HEPACTBOPUMBIX OCHOBaHMU. 28. B3anMonelicTBHEe OCHOBHBIX OKCHJIOB C
kuciaotamu. 29. B3anMoneiicTBe OCHOBHBIX OKCHIOB ¢ Bojoi. 30. B3anmMmonelicTBHe KHMCIOTHBIX OKCHAOB C Iejodamu. 31. B3auMonelicTBHe KHCIOTHBIX
OKCHUIOB ¢ Boxoil. 32. BsamMmogelicTBue cosiel ¢ kucioraMu. 33. B3aummogmelicTBue coieil ¢ menodamu. 34. BzaumopeiicTBue cojied ¢ COISIMH. 35.
B3anMozeicTBre pacTBOpOB COJIEH ¢ METAJUIAMM.

IIpeomemmnuie pezyribmamosi 00Vuerusl.

OOyuarommiicss HAy9IuTCS:

KCIMOJIb30BaTh MPH XAPAKTEPUCTUKE IMPEBPAIICHUN BEIIECTB TIOHATHSA «PACTBOP», <OJIEKTPOJUTHYECKAS] JAUCCOIUALIUSL), «IJIEKTPOIUTHI»,
«HEINEKTPOIUTHIY, «CTEMEHb TUCCOIUAIIUNY, «CHIBHBIE dJEKTPOIUTH), «CIa0ble AIIEKTPOIUTHDY, «KATHOHBDY, «AHUOHBI», «KUCIOTBD, KOCHOBAHUSY,
«COJN», «MOHHBIE PEAKIIUN», «HECOJIe00pa3yIOIne OKCUIIBIY, «COJIEO0PA3YIOIINe OKCUIBD), «OCHOBHBIE OKCHUIIBIY», «KHUCIOTHBIE OKCHJBI», «CPEIHUE
COJIN», «KUCIIBIE COJMN», KOCHOBHBIE COIM», «T€HETUUYECKUUN PSA», «OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIINNY, «OKUCIUTENbY, «BOCCTAHOBUTEIbY,
«OKHUCIICHHUE)», «BOCCTAHOBJICHHUEC,

OTHCHIBATh PACTBOPEHHUE KaK (PU3MKO-XUMUYECKHI MpoIIece;

WJUTFOCTPUPOBATh MPUMEPAMU OCHOBHBIE TOJIOKEHUS TEOPUU SJIEKTPOJUTUUYECKON TUCCOIMAIMU; F€HETUYECKYI0 B3aMMOCBSI3b MEXY BeEIECTBAMHU
(TpocToe BEmecTBO - OKCUJI - THIPOKCHI - COJb);

XapaKTEepPU30BaTh 00IINE XUMUYECKHE CBOMCTBA KUCITOTHBIX M OCHOBHBIX OKCHJIOB, KUCJIOT, OCHOBAHUHN U COJICH C TTO3UIIMI TEOPHUH IIEKTPOTUTHIECKOM
JUCCOUMAIMU; CYIIHOCTh JJIEKTPOJMTHYECKOW ITUCCOLUMAIMU BEIIECTB C KOBAJEHTHOW IMOJSPHOM M HOHHOM XHMMHYECKOM CBS3bIO; CYIIHOCTH
OKHCIIUTENbHO-BOCCTAHOBUTEIbHBIX PEAKIIMIA;

MPUBOAUTH TPUMEPHI PEAKINi, MOATBEPKIAOIMINX XUMUYECKHE CBONCTBA KHUCIOTHBIX M OCHOBHBIX OKCHJIOB, KHCIIOT, OCHOBAaHWUW W COJIEH;
CYILIECTBOBAHUE B3aUMOCBSI3U MEK/Iy OCHOBHBIMU KJIACCAMU HEOPraHUYECKUX BEIIECTB;

KJIACCU(PUITUPOBATh XUMUUECKHE PEAKITUU TI0 U3MEHEHHUIO CTETICHEH OKHUCIICHUSI JIEMEHTOB, 00pa3yIOIINX pearnpyronme BemecTBa;

COCTaBJISITh YPABHEHUS DJICKTPOTUTHICCKON JUCCOIMAIIMN KUCIIOT, OCHOBAHUN M COJICH; MOJICKYJISIPHBIE, TTOJTHBIC M COKPAIICHHBIC NOHHBIC YPaBHEHUS
peakmuii ¢ ydacTheM dSJIEKTPOJIMTOB; YPAaBHEHUSI OKUCIUTEIBHO-BOCCTAHOBUTEIBLHBIX PEAKITNH, UCTIOIb3YysI METOJ JEKTPOHHOTO OalaHca; ypaBHEHHS
peakiuii, COOTBETCTBYIOLIUX

MOCJIEIOBATEILHOCTH («IIETIOYKE)) MPEBPAICHUN HEOPTaHUIECKUX BEIIECTB PA3TUYHBIX KJIACCOB;



¢ ONpCACIIAATbL OKHUCIUTCIIb U BOCCTAHOBUTCIIb, OKUCJICHUC U BOCCTAHOBJICHHUC B OKHCIIMTCIIbBHOBOCCTAHOBUTCIILHBIX PCAKIIUAX

e YCTaHABIMBATh MPUYMHHO-CIECICTBEHHbIC CBS3M: KJAacC BEIIECTBA - XMMHUYECKHE CBOWCTBA BEIIECTBA; HAONIONATh W OMUCHIBATH PEAKIIMU MEXKIY
ANEKTPOJINTAMU C IIOMOILBIO €CTECTBEHHOIO (PYCCKOT0 WJIM POAHOIO) SI3bIKA U SI3bIKA XUMUU;
® IIPOBOJUTH OIIBITHI, IOATBEPKAAIOIINE XUMUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHUYECKUX BELICCTB.
Memanpeomemnvie pesyivmamol 00yueHUs.
OOyuarommiicss Hay4IuTCs:
e JleN1aTh TIOMETKH, BBIITUCKU, IUTUPOBATh TEKCT;
COCTaBJIATh NOKJIAJ;
COCTaBIISATh HA OCHOBE TEKCTa rpadku, B TOM yucie ¢ npuMeHeHneM cpeacts UKT:
BJIAZIETh TAKUM BUJOM H3JI0KEHUS TEKCTA, KaK PaCCyKICHUE;
HCIO0JIb30BaTh TAaKOM BUJ MBICJIEHHOIO (MAE€aIbHOT0) MOJEJIMPOBAHUSI, KaK 3HAKOBOE MOJEIMPOBaHNE (Ha IpUMEpPE ypaBHEHUIN peakiuil Auccolualuy,
MOHHBIX YPaBHEHUN PEaKIil, OJypeaKl1ii OKUCIEHUI-BOCCTAHOBIICHUS);
pas3nuyaTh KOMIIOHEHTHI JJ0Ka3aTelnbCcTBa (TE3UC, apTyMEHTHI U JOPMY J10Ka3aTeNbCTBA);
® OCYUIECTBJIATH IPSIMOE UHAYKTUBHOE J10KA3aTEIbCTBO.

Tema 7. IlpakTukym 2. CBoiicTBa pacTBOPOB 3JIeKTPOIUTOB (1 1)
1. Nonnsle peakuuu. 2. YCIOBUSA TEUEHHUS XUMHUUYECKUX PEAKIMM MEXAYy pacTBOpaMH 3JIEKTPOIUTOB 10 KoHLA. 3. CBONCTBA KUCIIOT, OCHOBAHUM, OKCUAOB U
coneil. 4. Pemienue 3KkCriepuMeHTaJIbHBIX 331a4.
IIpeomemmuule pe3ynbmamol 00V4eHUsL.
OOyuaromuiicss Hay4uTCs:
e oOpamarbcd ¢ 1abopaTOPHBIM 000PYIOBAHUEM U HarpeBaTeNIbHBIMU MPUOOpPaMH B COOTBETCTBUU C MPaBUJIaMU TEXHUKH 0€30I1aCHOCTH;
e  BBINOJHATH IPOCTEHIINE MpUeMbl 0OpaIeHus ¢ 1a00paTOPHBIM 000PYJOBaHUEM: JAOOPATOPHBIM IITATUBOM, CIIUPTOBKOM;
e HaOmI0/aTh 332 CBOMCTBAMU BEILIECTB U SIBICHUSAMHU, TPOUCXOSIIMMH C BEIIECTBAMU;
® ONHUCHIBATH XMMHUYECKUN HKCIIEPUMEHT C TIOMOIIIBIO €CTECTBEHHOTO (PYCCKOIO MIIM POJIHOTO) A3bIKA U S3bIKa XUMUH;
® JIeJIaTh BBIBOBI 10 PE3YJIBTATAM IIPOBEAECHHOTO YKCIIEPUMEHTA.
Memanpeomemnvie pezyiomamot 00yYeHUs.
OOyuaromumiicss Hay4uTCs:
® OIpEeneNsTh, UCXO U3 YueOHOIl 3a1auu, HEOOXOAMMOCTh HETTOCPECTBEHHOTI'O MIIM OIIOCPE0BAHHOTO HAOII0ICHHUS;
®  CaMOCTOSTENILHO (POPMUPOBATH IPOrPaMMy IKCIIEPUMEHTA.
Jluunocmuvie pe3ynvmambt 00y4eHUsL.
OO6yuaromuiicss Hay4nuTCs:
® NOHUMAmMb: OCHOBHBIE UCTOPUYECKHUE COOBITHS, CBA3aHHBIEC C PA3BUTHEM XUMHMHU U OOIIECTBA; TOCTUKEHUS B O0JIACTH XUMHUH U KYJIbTYPHbIE TPaJAULIUU
(B 4acTHOCTH, Hay4HbIE TPAJUIMK) CBOCH CTpaHbl; OOIIEMHPOBBIE JOCTHXKEHUS B OOJACTHM XMMHHU; OCHOBBI 3JI0pOBOrO 00pa3a >XKU3HH; IpaBHUiIa
MOBE/ICHUS B YPE3BbIYAMHBIX CUTYallUSX, CBSI3aHHBIX C BO3JEHCTBHEM Ppa3IMYHBIX BEIIECTB; COIHAIBbHYIO 3HAYMMOCTh U COJep)KaHue Mpodeccuid,
CBSI3aHHBIX C XMMHEH; OCHOBHBIE MpaBa U OOSM3aHHOCTH TPaKAaHWHA (B TOM YHUCIIE YYaIllerocs), CBSI3aHHBIC C JMYHOCTHBIM, NPOPECCHOHATIBHBIM U
KU3HEHHBIM CAMOONPEIECIICHNEM;




UCNBIMbIEANb. TYBCTBO TOPJOCTH 32 POCCHICKYI0 XMMHUYECKYIO HAYKY U YBXKCHHUE K UCTOPUU €€ Pa3BUTHS; YBAKCHHUE U IPUHSATUE TOCTHKCHUN XUMHUU
B MHPE; YBOXEHHUE K OKPYKAIOIIUM (Y4aLIUMCs, YUUTENSIM, POAUTENSAM U JIp.) - YMETh CIIyIIATh U CJBINIATH IAPTHEPA, IPU3HABAThH NPABO KAXKIOTO Ha
COOCTBEHHOE€ MHCHHME W IMPHHUMATh PEIICHHS C Y4ETOM IO3MIHMH BCEX YYAaCTHHKOB; CAMOYBa)KECHHE M HMOIMOHALHO-TIOI0KHUTEIBHOE OTHOIIEHUE K
cebe;

npu3HaA8ams: NEHHOCTH 30POBbs (CBOET0O M APYTUX JIO/EH); HEOOXOAMMOCTh CAMOBBIPAKEHUS, CAMOPEATU3AI|H, COUAILHOTO TPU3HAHUS;
0Co3Hasamv. TOTOBHOCTH (MM HETOTOBHOCTH) K CAaMOCTOSTENBHBIM ITOCTYIKAM M JICHCTBHSM, HMPHHSATHIO OTBETCTBEHHOCTH 3a HX PE3YJbTAThl,
TOTOBHOCTD (MJIH HETOTOBHOCTB) OTKPBITO BBIPa)KaTh M OTCTAMBATH CBOIO IMO3UIMIO U KPUTUYHO OTHOCHUTHCS K CBOMM IIOCTYITKAM;

nposienisams.  100pPOKETATCIBHOCTh, TOBEPHE M BHUMATEIBHOCTh K JIOJAM, TOTOBHOCTh K COTPYAHHYECTBY M JpYKOE, OKa3aHUIO IOMOIIU
HY)KTAIOMMMCS B HEH; YCTOMYMBBIM II03HABAaTCIbHBIA HHTEPEC, MHUIMATHBY M JIIOOO3HATEIBHOCTh B HM3YyYCHHMHM MHpPA BEIICCTB M PEaKI[Hii;
HCHCYCTpeMHeHHOCTB nu HaCTOﬁ‘IHBOCTB B JTOCTHMXXCHUHN ueﬂeﬁ, TOTOBHOCTH K HpeO[[OJIeHI/IIO prIIHOCTef/’I; YGC)KI[CHHOCTL B BO3MOXXHOCTH ITIO3HAHUA
MIPHUPOJIBI, HEOOXOMMOCTH Pa3yMHOI'O MCIIOJIb30BAHUS JOCTHKEHUI HAYKH M TEXHOJOTHI [T Pa3BUTHs OOIIECTBa,

YCTaHaBJII/IBaTI) CBA3b Mem;[y O CJIBbIO I/I3y‘~I€HI/I$[ XUMHHU U TEM, IJIA 4€TrO OHa OCYHICCTBJI?[CTC)I (MOTI/IBaMI/I); BBITIOJIHATH HpOFHOCTI/IquKYIO CaMOOHCHKy,
peFYJII/IPYIOHIyIO AKTHUBHOCTHh JIMYHOCTHU HaA HOTaIl€ €€ BKJIIIOUCHHA B HOBI)II>'I BUO ACATCIBHOCTH, CB$I3aHHBII>'I C Ha4YaJIoOM I/I3y‘-I€HI/I$I HOBOT'O y‘Ie6HOFO
npeaMeTa - XHWMHH;, BBIMOJHATh KOPPUTHPYIONIYIO CaMOOIICHKY, 3aKJIIOYAIONIYIOCS B KOHTpPOJE 3a MPOIECCOM H3YYEHHs XUMHH M BHECEHHH
H€O6XOIII/IMI>IX KOppeKTI/IBOB, COOTBCTCTBYIOHII/IX aTalamM mn CHOCO6aM I/I3y‘-IeHI/I$I Kypca XUMUN: CTpOI/ITI) JKN3HCHHBIC U HpO(beCCI/IOHaJIBHI)Ie IIJIAHBI C
Y4ETOM KOHKPETHBIX COIUATBHO-UCTOPUIECKUX, MOJUTUISCKUX U IKOHOMHUYECKHX YCIOBHH; OCO3HABaTh COOCTBeHHBbIC [[€HHOCTH M UX COOTBETCTBHE
HpI/IHI/IMaCMI)IM B ) KN3HU peHIeHI/IﬂM; BECTHU OTHUAJIOI HA OCHOBEC paBHOHpaBHLIX OTHOHICHI/Iﬁ U B3aMHOTO YBa)KeHI/Iﬂ; BBIACIATH HpaBCTBeHHLIﬁ ACIICKT
MOBEICHUS. U COOTHOCHUThH MOCTYIKH (CBOM M JPYTHX JIIOJCH) M COOBITHS C MPHHATBIMH THYCCKMMH HOPMaMH; B MpEAETaX CBOUX BO3MOXKHOCTEH
MPOTHBOJICHCTBOBATH ACUCTBUAM U BIMSHUSAM, IIPEJICTABIISIONINM yYTPO3Y KU3HH, 3I0POBBIO M O€30MTaCHOCTH JTMYHOCTH U OOIIECTBA.

YueOHO-TeMAaTHUECKHI IJIaH

Pasznen KoJi-Bo yacos Kosin4yecTBO KOHTPOJILHBIX padoT
Beenenue 4
ATOMBI XMMHUYECKHX JIEMEHTOB 9 1
ITpocteie BenecTBa 6 1
CoenMHEHNsT XMMHYECKHUX DJIEMEHTOB 14 2
W3meHenus, TpoUCXOAsIINE C BEIECTBAMU 12 1
ITpaktukym 1. Ilpocreiimue onepanyy ¢ BEHIECTBOM 3
PactBopenne. PactBopsl. CBOICTBa pacTBOPOB AJIEKTPOJINTOB 18 1
ITpakTukym 2. CBoiicTBa pacTBOPOB 3JEKTPOIUTOB 1
Oo6o0utaromuii ypok 1
Hroro 68 6




TemaTnuyeckoe NJIAHNPOBaAHUE

000JI0YEK aTOMOB

TOJOJIOTUYECKOM

Ne Tema ypoka Kou-Bo Tun ypoka XapakTepucTuKa JAesITeIIbHOCTH 00YJatOInXCst
n/n 4acoB
Beenenue (4 4.)
1 [Ipeamer xumuu. Benjectra 1 YPOK «OTKpBITUS» | OnpeaeseHust NOHIATHI «aTOM», «MOJIEKYJIa», «XUMUYECKUN FIIEMEHT», «BELIECTBOY,
HOBOTO 3HaHMSI | «IIPOCTOE BEILECTBOY, «CIOXKHOE BELUIECTBOY», «CBOICTBA BelleCcTB». ONucaHue u
CpaBHEHUE IIPEAMETOB U3YUYEHHUSI €CTECTBEHHOHAYYHBIX JUCLHUILINH, B TOM YUCIIE
xumud. Kitaccudukanuys BemecTB 1Mo COCTaBy: MPOCTHIE U CIOXKHBIE. XapaKTePUCTUKA
OCHOBHBIX METOJ/IOB U3yUYEHHUsI €CTECTBEHHOHAYYHBIX JUCUUIUINH. Paznuyenue tena u
BEIIECTBA; XUMUYECKOTO JIEMEHTa U MpocToro Beuiectsa. Onucanue hopm
CYILIECTBOBAHUS XMMUYECKUX 3JIEMEHTOB; CBOMCTB BEILIECTB. BrinonHeHue
HETIOCPEJICTBEHHBIX HAOIIOCHUN U aHAJIN3 CBOMCTB BEIIECTB U SIBJIICHUM,
MIPOUCXOJISIINX C BEIIECTBAMU, C COOIOICHUEM MPABUI TEXHUKU O€30M1aCHOCTH.
OdopmiieHne oTyeTa, BKIIOYAIOLIETO ONMCAHNE HAOIIOACHNUS, €T0 PEe3YIIbTaTOB,
BBIBOJIOB. Vcnionb3oBaHne PU3NYECKOro MOAETUPOBAHUS
2 [IpeBparenus Bemects. Poib 1 ypok obmeme- | OnpeneneHus MOHITUN «XUMAYECKHE SBICHU», «(PU3HUECKUE SBICHUS.
XUMUU B KU3HH YEJIOBEKA. Tononorndeckoil | OObsACHEHUE CYITHOCTH XUMUYECKUX SBJICHUH (C TOUKH 3pEHUsI aTOMHO-
HaIPaBJIEHHOCTU | MOJIEKYJISIPHOTO YUEHHMSI) U UX MPUHIMUIIHAIBLHOTO OTJINYMS OT GU3NUYECKUX SBJICHUM.
XapakTepucTrKa poJii XMMUHU B )KU3HHU YEJIOBEKA; POJIM OCHOBOIIOJIOKHUKOB
oTreyecTBeHHON XuMHU. COoCTaBIIEHUE CII0KHOTO TU1aHa TekcTa. [lonydyenue
XMUMHUYECKON MH(OPMaIUK U3 Pa3InYHbIX UICTOYHUKOB
3 3HaKu XUMHUYECKUX dJIEMEHTOB. | 1 ypOK obrmieme- OrnpeneneHust MOHATUN «XUMHUYECKUN 3HAK, WIH CUMBOJ», «KO3(PHUITUEHTHI,
Tabmuua J[. 1. Menneneena TOJIOJIOTHUECKON | «MHIeKCh». Onucanue TabnnyHoil popmsl [leproandeckoit cucTeMbl XUMHUYECKUX
HampaslieHHOCTH | aseMeHToB Jl. V1. MenzaeneeBa. Onucanue moyioxkeHus sneMenta B Tadbaune /1. 1.
Menpeneesa. Mcnonb3oBaHue 3HaKOBOIO MOAEINPOBAaHUS
4 Xumugeckue GopMyJbl. 1 ypok oOuieme- | Onpenenenus NOHATHH «XUMUYecKasi GopMyJia», «KOTHOCUTEIbHAs aTOMHAsi Maccay,
OTtHOcuTeNnbHASA aTOMHAS U TOJIOJIOTMUECKON | «OTHOCUTENBbHAS MOJIEKYJISIPHAS Maccay, «MaccoBas A0S DJIEMEHTAY.
MOJIEKYJISIpHAsl MacCBhl. HaIpaBJIEHHOCTH | BbruncieHne oTHOCUTENbHON MOJIEKYJIIPHOM MacChl BEIIECTBA M MAaCCOBOM J10JIM
XMMHYECKOT'0 DJIEMEHTA B COEAMHEHMSIX
Tema 1. ATOMbI XUMHYECKHX 3JIEMEHTOB (9 4.)
5 OcHoBHBbIE CBeJIeHUS O cTpoeHuu | 1 YPOK «OTKpBITUS» | Onpenenenns NOHITHH «IIPOTOHY», KHEUTPOHY, «IJIEKTPOHY, «XUMHUUECKHUH IITEMEHTY,
aTOMOB. HOBOTO 3HAHMUS «MaccoOBOE YUCIION, «HM30TOom». OmnHcaHue cocraBa aToMoB 31eMeHTOB Ne 1-20 B
tabnuue J[. . Menneneesa. [lonyuenne xumuueckoit nHGopMaluu U3 pasinuHbIX
HCTOYHUKOB
6 CtpoeHnue 3JIeKTPOHHBIX 1 ypok obmieme- | OnpeneneHust TOHATHH «AJEKTPOHHBIA CIION», «OHEPTETUIECKUN YPOBEHDY.

CocraBieHHE CXeM pacnpeACIICHUA 3JICKTPOHOB 110 3JICKTPOHHBIM CJIOAM B




HAMpPaBJICHHOCTH | DJIGKTPOHHON 000JI0YKE aTOMOB
7 Merannudeckue u yYpOK obrmieme- OnpeneneHusi TOHATUN «3JIEMEHTBI-METAJIIBD», «3JIEMEHTHI - HEMETAJUTbD».
HEMETaJNIMYSCKUE CBOMCTBA Tomoiornueckoil | OO0bsICHEHNE aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMHYECKHX JJIEMEHTOB B
2JIEMEHTOB. HaIPaBJIEHHOCTH | TIEPHOJIAaX W rpymax (TJIaBHBIX MOATPYIIAX) MEPUOANICCKON CHCTEMBI C TOUKH
3pEHUsl TEOPUHU CTPOEHUS aTOMa. BBIITOTHEHNE HEMOJIHOTO OJJHOJUHENHOTO,
HEMOJIHOTO KOMILJIEKCHOT'O CPaBHEHUSI, MIOJHOTO OJTHOJIMHEMHOrO CPAaBHEHUSI CBOMCTB
aTOMOB XMMHYECKHX 3JIEMEHTOB, HAXOIAIIMXCS B OJJHOM IIEPUOJE WIH IJIaBHOMU
noarpymmne [lepuoanueckoi cuctembl. CocTaBlieHUE XapaKTEPUCTUKH XUMUYECKHUX
3JIEMEHTOB 10 UX MOJIOKEHUIO B [Ieproinueckoil cucteMe XUMUYECKUX 3JIEMEHTOB /1.
U. Menneneea. CocTaBiaeHHE TE3UCOB TEKCTA
8 Honnas xuMudecKkas CBsA3b ypOK oO01mieme- OnpeneneHus MOHATHI «MOHHAS CBS3BY, «MOHBD». COCTaBICHHE CXEM 00pa30BaHUS
TOJ0JIOTUYECKON | MOHHOM CBs3U. Mcroap30BaHKe 3HAKOBOTO MOJieaupoBanus. OnpeaeseHre Tuna
HaIpaBJIeHHOCTH | Xxumuueckoi CBs3u o Gopmyiie BemecTna. [IpuBeneHne npuMepoB BEIIECTB €
HMOHHOM CBS3bI0. XapaKTEPUCTUKA MEXaHW3Ma 00pa30BaHUs HOHHOH CBSI3H.
VYcraHoBiIeHNUE PUYUHHO-CIIEICTBEHHBIX CBSI3€H: COCTaB BEILIECTBA - BUJI XUMUYECKOU
CBSI3U
9 KoBanenTHas ypoK oOrieme- Onpenenenne NOHATUS «KOBAJICHTHAsI HEMOJSIpHAs CBs3b». COCTaBICHUE CXEM
HETIOJISIPHAS XUMUYECKas CBA3b TOJOJIOTUYECKON | 0Opa30oBaHUs KOBAJICHTHOW HETIOIMSPHON XUMHUUYECKOU cBsi3u. Mcrionbp3oBanue
HaIPaBJIICHHOCTH | 3HAKOBOT'O MoJeIupoBanus. OnpeaesieHue THITa XUMHYECKOH CBsI3H 110 (popmyrie
BeniecTBa. [IpuBeeHre npruMepoB BEIIECTB ¢ KOBAJICHTHOM HETOJISPHON CBS3BIO.
XapakTepucTuka MexaHu3mMa 00pa30BaHNs KOBAJICHTHOM CBSI3U. Y CTAHOBJICHHE
[IpuunMHHO-CIIEICTBEHHBIX CBSI3€H: COCTAB BEIIECTBA - TUIl XUMUYECKOMN CBS3U
10 | KoBaneHnTtHas nmonspHas ypoK oOrieme- Ornpesnenennst NOHATHN «KOBAJIEHTHAS MOJSIPHAS CBA3bY, «IJIEKTPOOTPULIATEILHOCTDY,
XHUMHYECKasl CBSI3b TOJOJIOTUYECKON | «BaJIGHTHOCThY». COCTaBJICHUE CXeM 00pa30BaHUsI KOBAJICHTHOU MOJISIPHON
HaIpaBJIEHHOCTH | XMMHYECKOU cBsi3U. Mcronab30BaHNe 3HAKOBOIO MOENHpoBaHus. OnpeaeneHue Tiuna
XUMHUYECKOH CBs3U 10 popmyiie BemecTBa. [IpruBeieHre npuMepoB BEIIECTB
CKOBAJICHTHOM MOMSPHOHN CBS3bI0. XapaKTEpPUCTHKA MEXaHH3Ma 00pa30BaHUS
KOBAJIEHTHOM CBSI3U. Y CTAHOBJICHHE MPUYMHHO-CJIEICTBEHHBIX CBSI3€H: COCTaB
BEIIECTBA - TUI XUMHUYeckoi cBs3u. CocTaBieHune popMysbl OMHAPHBIX COSTUHEHHM
10 BaJICHTHOCTH U HAaXOXK/IEHHWE BAJICHTHOCTH 3JIEMEHTOB 110 (hopmysie OMHAPHOTO
coenuHeHus. Mcnonp3oBanne GU3MIeckoro MoIeTHpOBaHUS
11 | Meramnueckasi XuMHUYECKast ypok obmeme- | OnpezeneHue NOHATUS «MeTaIndeckas cBs3b». COCTaBICHHE CXeM 00pa30BaHMs
CBSI3b TOHOJIOTUYECKON | METAJUIMYECKOM XMMHUUYECKOH CBsI3U. VICnoIb30BaHNE 3HAKOBOTO MOJCIMPOBAHUS.
HampaiieHHOCcTH | OmpereneHue Tula XuMu4ecko cBsa3u 1o ¢popmyie Bemiectna. [IpuBenenue
MIPUMEPOB BEIIECTB C METANTMYECKOM CBA3BI0. XaPAKTEPUCTUKA MEXAaHU3MA
00pazoBaHMs METAUTUYECKON CBSI3U.
12 | OGoO6meHre U CHCTEMATH3ALIHS YPOK YcraHoBIeHNE TPUUYMHHO-CIIEICTBEHHBIX CBSI3€M: COCTaB BELIECTBA - TUIl XMMUYECKOM




3HaHUI cucremarusanuu | cBs3u. [lpencraBienne nHGopMaIuu mo Teme « XuMUIecKasi CBsI3b» B BUJIEC TaOIHII,
3HAHUU CXE€M, OITOPHOT0 KOHCMEKTA, B TOM 4Kciie ¢ mpumeHenneM cpeacts MKT
13 | KonTponbHas paboTa YPOK Brimonnenue nuckMeHHOM paboThl B (hopMe TeCTHPOBAHUS.
Pa3BHUBAIOIIETO
KOHTPOJIA
Tema 2. I[Ipoctbie BemecTBa (6 4.)
14 | IIpocTslie BemiecTBa - METALIbI YPOK «OTKpBITUS» | OnpesienieHus NOHITUIH «METaJUIbLy, «IJIACTHYHOCTDY, «TEIIONPOBOIHOCTHY,
HOBOT'O 3HAHUS «AIEKTPONPOBOJHOCTHY. ONUCAHKE MOJIOKEHUS JIEMEHTOB-METAJIIOB
B [lepnoandeckoii cucreme xuMmuueckux snemMenToB J[. . Menaeneena.
Knaccudukanus mpocThIX BEMIECTB HA METAJUTB M HEMETAJUIbl. XapaKTepUCTHKA
00X (PU3MYECKUX CBOMCTB METAILJIOB. Y CTAHOBJIEHUE PUYUHHO-CIIEICTBEHHBIX
CBS3EH MEXIY CTPOCHHEM aTOMa U XUMHUYECKOM CBS3BIO B MPOCTHIX BEHIECTBAX -
Metaax. CaMoCTOATEIbHOE N3YUYEeHHE CBOMCTB METAJNIOB MPU COOIIOCHUH MPaBUI
TEXHUKHU 0€3011aCHOCTH, 0()OPMJIIEHUE OTUYETA, BKIIOUYAIOLIETO ONMCAaHUE HAOIIOACHMS,
€ro pe3yibTaToB, BBIBOJOB. [lonydueHrne XumMuueckoi HHPOPMAIUN U3 Pa3TUYHbBIX
HMCTOYHHKOB
15 | IIpocTslie BemiecTBa-HEMETAILIBL. ypok obmieme- | Onpesenenus NOHITUNH «HEMETAJIbI, «aJUIOTPOIHS», «aJUIOTPOIHBIE
TOJOJIOTUYECKON | BUAOU3MEHEHUS, UIU Moaudukanun». Onucanue MmoJoKeH!s 3JIEMEHTOB-HEMETAIJIOB
HampasiieHHOcTH | B [lepuoanueckoit cucreme xumuueckux 3nemMeHToB J1. u. MenneneeBa. OnpeneneHue
MIPUHAJIC)KHOCTH HEOPTraHUYECKUX BEIIECTB K OAHOMY M3 U3YUYCHHBIX KJIACCOB:
MeTaJulbl MHEMeTaJuIbl. J[0Ka3aTeabCTBO OTHOCUTEIBLHOCTH JIENIEHUS IPOCTHIX BEIIECTB
Ha MeTaJUIbl MHEMETAJUIBL. Y CTAHOBJICHUE MPUYNHHO-CJICICTBEHHBIX CBA3EH MEXKITY
CTPOECHHUEM aTOMa U XMMHUYECKOH CBS3bIO B MPOCTHIX BEUIECTBAX - HEMETAJIJIAX.
OO0BsicHeHne MHOTO0Opa3us MPOCTHIX BEIIECTB TAKUM (DAKTOPOM, KaK aJlJIOTPOTIHSI.
CaMocTosTeTbHOE U3YUYEeHHE CBOMCTB HEMETAIIOB MPU COOMIOACHUN MTPABIIT TEXHUKH
0e30macHOCTH, 0(DOPMIICHHE OTUYETA, BKIIOUYAIOIIETO OMMCAHUE HAOIIOIEHUS, €T0
pe3yAbTaTOB, BHIBOJIOB.
BrinonHenue cpaBHEeHUs 10 aHAJIOTHH
16 | KonuuecTBo BemiecTBa ypok obmieme- | OnpeseneHus NOHITUNH «KOIUYECTBO BEIIECTBAY», «MOIIbY, «TIOCTOSTHHAs ABOTapoy,
TOJIOJIOTMYECKOH | «MoOJIsipHasi Maccay. Pelienne 3a1aun ¢ UCIOJIb30BaHUEM MOHATUH «KOJIHMYECTBO
HaIpaBJIEHHOCTH | BEHIECTBA», «MOJISIPHASI Maccay, «IOCTOsIHHAsE ABOTagpo»
17 | MonspHblit 00beM ypok oOuieme- | Onpesenenus NOHITUH «MOJSIPHBIN 00beM ra3oB», KHOPMaJIbHbIE YCIIOBUSA». Pemenue
ra3000pa3HbBIX BEIECTB TOAOJOTUYECKON | 3a71a4 C UCIIOIb30BAHUEM MOHATHM «KOJIMYECTBO BEILIECTBA», «MOJIIPHAs MacCay,
HaIpPaBJIEHHOCTH | «MOJISIPHBIN 00beM ra3oBy, «I1OCTOsHHAsA ABoraapo». CocTaBieHHe KOHCIIEKTa TEKCTa
18 | Pemenue 3amau ypok peduiekcun | Pernienue 3aad ¢ HCMOJIb30BaHUEM MOHATUN «KOJIHMYECTBO BEILIECTBA», «MOJIIpHAs

Maccay, «MO.IISIpHBIfI 00BeM ra3oB», «IOCTOsSHHAaA AsBor aapo»
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O0001IeHYE ¥ cCUCTEMAaTU3 AU
3HaHUHU

YPOK
pa3BUBAIOLIETO
KOHTPOJIS

[Tonyyenune xuMudeckoit UHGOPMAIK U3 PA3TUYHBIX HCTOUHUKOB. [IpencraBnenue
nHpopmanuu o teme «IIpocTsie BemecTBa» B BUE TaOIUL], CXEM, OTIOPHOTIO
KOHCIIEKTa, B TOM 4ucJe ¢ npuMeHenrem cpeacts MKT

Tema 3. Coennnen

sl XUMHYeCKHX 3JjieMeHToB (14 4.)

20 | CrereHb OKUCIICHHUS. YPOK «OTKpBITUs» | Ompesenenus NOHITHI «CTETIeHb KUCICHHS», «BaJICHTHOCThY». CpaBHEHUE
HOBOTO 3HAHMUS BAJICHTHOCTH M CTENIEHU OKHUCIICHUS
21 | Okcunusl ypok obmieme- | Onpezenenue NOHATUS «OKCU Dy, OnpeaeneHne NpuHaIIeKHOCTH HEOPTaHUYECKUX
TOJIOJIOTHYECKOM | BEHIECTB K KJaccy OKCHAOB 10 dopmyiie. OnpeneneHne BAICHTHOCTH U CTEIICHH
HaIpPaBJIEHHOCTH | OKUCJICHUS 3JIEMEHTOB B okcuiax. OnucaHue CBOWCTB OT/IEIbHBIX MPEACTaBUTENCH
okcunoB. CocraBnenue ¢popmyIt U HazBaHH okcuaoB. [IpoBeaenne HabmoneHui (B
22 | Okcupsl YPOK pedieKCHr | TOM YHCIIE ONIOCPEI0BAaHHbBIX ) CBOMCTB BELECTB U MPOUCXOSIIMX ¢ HUMU SIBICHUH, €
cOOJTI0/ICHUEM TPABHII TEXHUKH 0€3011aCHOCTH; 0(OpMIICHHE OTYETa C OITMCAaHUEM
HKCIIEPUMEHTA, €r0 Pe3yIbTaTOB U BHIBOJOB
23 | OcHoBaHus ypok obmieme- | OnpenereHus MOHITHIA «OCHOBAHUS, «IISIOUHY, KKAYSCTBEHHAS PEaKIIHs»,
TOJIOJIOTMYECKOH | «uHauKaTopy». Kinaccudukanus oCHOBaHUN IO pacCTBOPUMOCTH B Bojie. Onpezenenue
HAIpPaBICHHOCTH | MPUHAUICKHOCTH HEOPTaHMYECKMX BEIIECTB K KIacCy OCHOBaHMIA 1O (popmyIe.
Omnpenenenue CTENEHU OKUCICHHS 3JIEMEHTOB B OCHOBaHUsAX. OlrcaHue CBOWCTB
24 | OcHoBaHus yPOK pediekcuu | OTICNBHBIX IpecTaBuTeneil ocHoBanuii. CoctaBnenne GopMynn U Ha3BaHUH
ocHOBaHui. Vcnonb3oBaHue TaOIUIbI PACTBOPUMOCTH JIs OTIpeIeNICHUs
pacTBOPUMOCTH OCHOBAHHI. Y CTAHOBIICHUE T€HETUYECKOMN CBA3U MEXKIY OKCUIAOM U
OCHOBAaHHEM M HA00OPOT
25 | Kucnoter ypok obmieme- | OnpeneneHust TOHATHI «KUCTOTBI, «KUCIOPOACOAEPIKAIINE KUCIOTHI,
TOJIOJIOTMYECKOHN | «OECKUCIOPOIHBIE KUCIOThIY, KKUCIOTHAS Cpeliay, «IIeJI0uHas cpeiay, «HeUTpalbHas
HaIpaBJIEHHOCTH | cpelay, «kana pH». Kiaccugukanust KUCIOT 10 OCHOBHOCTHU U COAEPKAHHUIO
kuciaopoaa. OnpeseneHre NpuHaUIEKHOCTH HEOPTaHUUECKUX BEIIECTB K KJlaccy
26 | Kucnoter ypok peduiekcun | KUCIOT 1o Gopmyiie. OnpesieneHne CTeneHd OKUCICHHS YIEMEHTOB B KUCIIOTaX.
Onucanne CBONCTB OTJENBHBIX MpeacTaBuTenel kucnot. CoctaBienue GopMyn U
Ha3BaHMM KucnoT. Micnonp3oBaHue TaOIUIIBI PACTBOPUMOCTH JUISl ONIPEIEICHUS
PacTBOPUMOCTH KUCIIOT. Y CTAHOBJICHHE T€HETHUECKON CBSI3U MEXKIY OKCUIIOM U
ruapokcuaoM U Haoboport. [IpoBenenune Habmo1eHH (B TOM YHCIIE ONTOCPETOBAHHBIX )
CBOWCTB BEIIECTB U MPOUCXOAAIIUX C HUMU SIBJICHUN C COOIOICHUEM TIPABHIIT TEXHUKH
6e3omacHoCTH; 0(OpMIICHHE OTYETA C ONTUCAHUEM SKCIIEPUMEHTA, €ro Pe3yJbTaTOB U
BBIBOJIOB. VccnenoBaHue cpeibl pacTBOPa C MOMOIIbIO MHIUKATOPOB.
DKCIIepUMEHTAITFHOE pa3IMueHIe KHCIOTHI M MEJIOYHN C TOMOIIBI0 WHANKATOPOB
27 | Conu Kak MPOU3BOAHbIE KUCIOT ypok obmieme- | Onpenenenue NOHATUS «conmy. OmnpeneneHue MPUHAIICKHOCTH HEOPTaHUIECKUX
1 OCHOBaHUM TOJIOJIOTMYECKOM | BEIIEeCTB K Kiaccy coseid mo gpopmyse. OnpeneneHne CTerneHu OKUCIEHUs 2IEMEHTOB B

HaIIpaBJICHHOCTHU

cossix. OnucaHue CBOMCTB OTAENbHBIX MpeacTaButTeneit coned. CocraBienue Gopmyi




Y Ha3BaHMi cojeil. Mcronb30Banue TabIUIIbl pACTBOPUMOCTH JJISI ONIPEAeTICHHS
pactBopumocTH coieil. [IpoBenenne HaOmOACHUH (B TOM YHCIIE OMTOCPEI0BAHHBIX )
CBOWCTB BEILIECTB U NPOUCXOIAIINX C HUIMHU SIBJICHUH, C COOIIOICHIEM TIPABUII
TEXHUKHU 0€30I1aCHOCTH; 0(hOpMIIEHHE OTYETa C ONIUCAHUEM HKCIIEPUMEHTA, €T0
pE3yJIbTaTOB U BHIBOJIOB

28 | IIpoMexyTOUYHBIN KOHTPOJIb YPOK BeinonHnenue nuceMeHHOM paboThl B (hopMe TECTUPOBAHHUS.
pa3BHUBAIOIIETO
KOHTPOJIS
29 | AMopdHsbie ypok obmeme- | OnpeznencHust MOHATUH «aMOP(HBIE BELIECTBA», «KPUCTAIUTMUECKUE BEIIECTBAY,
U KPUCTAJIIMYECKHE BEIIECTBA TOJIOJIOTHUECKON | «KpUCTAJUIMYECKas PeLIeTKay, «MOHHAs KPUCTAJUIMUYECKasl peIeTKa, «aTOMHas
HANpaBICHHOCTH | KPUCTAJUIMYECKas PELIeTKa, «MOJEKYIISIpHAs KpUCTAJUTMYECKast peIeTKa,
«MeTaJUTMYecKasi KpUCTAJUIMYECKasl peleTKa. Y CTaHOBJIEHUE IPUYUHHO-
CJICZICTBEHHBIX CBSA3EH MEXy CTPOCHHUEM aTOMa, XUMHUYECKOH CBS3BIO U THIIOM
KPUCTANINYECKOH peIIeTKH XUMHUUECKUX COCMHEHUI. XapaKTepuCTUKa aTOMHBIX,
MOJICKYJISIPHBIX, HOHHBIX METAJUIMYECKUX KPUCTAIUIMYECKHUX PEIIETOK; CPelbl pacTBOpa
¢ nomorbto mkansl pH. IIpuBenenre npuMepoB BELECTB € pa3HbIMU TUIIAMU
KpucTaymmueckoi pewetku. [Iposeaenne HaboieHu (B TOM Uncie
OIIOCPE/I0BAaHHbIX ) CBOMCTB BELIECTB U MPOUCXOSIIUX C HUMU SIBJIEHUI ¢
coOII0ACHUEM TPaBWJI TEXHUKHU 0€3011aCHOCTH; 0(POPMIIEHHE OTYETA C ONIMCAHUEM
HKCHEPUMEHTA, €r0 Pe3yIbTaTOB U BbIBOAOB. COCTaBIEHUE HA OCHOBE TEKCTa TaOIULIBI,
B TOM ymciie ¢ npumeHenneM cpeacts KT
30 | YucThle BemecTBa U CMECH. ypok obmeme- | OnpeseneHus MOHIATUN «CMECH», «MaccoBas 70151 pACTBOPEHHOTO BEIIECTBAY,
TOJOJIOTUYECKON | «0OBbEeMHast 101 BellecTBa B cMecu». [IpoBenenne HaOmo1eHnit (B TOM YHCIIe
HaNpaBICHHOCTU | OMOCPEJOBAHHBIX) CBOMCTB BEILECTB U MPOUCXOIAIINX C HUMHU SIBJICHUH C
coOII0ICHUEM MTPaBWJI TEXHUKH 0€30I1acHOCTH; 0(pOpPMIIEHHE OTYETA C ONMCAHUEM
HKCHEPUMEHTA, €T0 PE3yJIbTaTOB U BHIBOAOB. PelieHne 3a7ay ¢ HCHOIb30BaHUEM
MOHATHH «MaccoBast OIS JIEMEHTA B BELIECTBEY», «MACCOBAs OISl PACTBOPEHHOTO
BEIIECTBaY, «00BEMHAs 10151 ra3000pa3HOro BEIIECTBAY
31 | Pemenue 3amgau ypok peduiekcun | Pemenue 3a1au ¢ UCIoyib30BaHUEM MOHATUI «MaccoBast OIS 3JIEMEHTA B BELIECTBEY,
«MaccoBast 10J1s1 pACTBOPEHHOTO BEILIECTBAY, «00bEMHAsI 10JI ra3000pa3HOro
32 | Pemenue 3amgau ypok peduiekcuu | BemectBay». [Ipeacrasnenue nnpopmanuu no teme «CoeAMHEHU XUMHUECKUX
AJIIEMEHTOB)» B BUJIE TAOJIHII, CXEM, OTIOPHOTO KOHCIIEKTa, B TOM YHCIIE C MPUMEHEHUEM
cpencts UKT
33 | KoHTponbHas paboTa YPOK BrinonHenue nucbMeHHOM paboThl B (POpME TECTUPOBAHUS.
Pa3BUBAIOIIETO
KOHTPOJIS

Tema 4. U3meHenusi, npoucxoasimue ¢ Bemecrsamu (12 4.)




34

duznueckue IBICHUL.

YPOK «OTKPBITHSI
HOBOTI'O 3HaHHUSA

Onpenenenns NOHATUN «IUCTUIUIALINS, WIHA IEPETOHKAY, «KPUCTAILIN3ALINY,
«BBIMIAPUBAHUEY, «PUIBTPOBAHUEY, BO3TOHKA, WU CYOIMMALIUA», OTCTAUBAHUEY,
«UeHTpUYTrHpOBaHUEY. Y CTAHOBICHHE TPUYHMHHO-CIICICTBEHHBIX CBS3EH MEXILY
(u3nYeCKUMHU CBONCTBAMHU BEIIECTB M CIOCOOOM pa3ziesieHHs cMecer

35 | XuMudeckue sSBICHUS. ypOK obmieme- OnpeneneHus NOHATUN «XUMUYECKAsk PEAKLIMSY, «PEaKLUU TOPEHUD,
TOJIOJIOTMYECKOHN | «IK30TEPMHUUECKHE PEaKIUn», «3HI0TepMHUUEcKHe peakuny. Habmonenue u
HaIpaBJICHHOCTHU OIMUMCAHUC ITPHU3HAKOB U yCJIOBI/If/’I TSUCHUSA XUMHUUYCCKUX peaxunﬁ, BBIBOJIbI Ha
OCHOBaHUU aHaJIM3a HaOJI0ICHUH 32 SKCIEPUMEHTOM
36 | 3aKOH COXpaHEHHs MacChl ypok obmeme- | OnpeneneHre NOHATUS «XUMUYIECKOe ypaBHeHUE». OOBSICHEHHE 3aKOHA COXPAHCHUS
BelIeCTB. XUMUYECKUE TOJIOJIOTMYECKOI | Macchl BEIIECTB C TOYKU 3PEHUSI aTOMHO- MOJIEKYJISIPHOTO yYEHUSI.
ypaBHEHUS HarnpaBiieHHOCTH | CocTaBieHuEe ypaBHEHU XUMHUECKUX PEAKIIM Ha OCHOBE 3aKOHA COXPAHEHUS MACChl
BemiecTB. Kiaccuukanysi XuMU4eCcKHX peakiiuii no rermnoBoMy 3pdexry
37 | PacyeTbl MO XMMHUYECKUM ypok oOmieme- | BeimonHeHne pacyeToB M0 XUMUYECKUM YPaBHEHHUSIM Ha HaXO0XKICHHE KOJIMUECTBa,
38 | ypaBHEHUAM TOJIOJIOTMYECKOM | Macchl WM 00beMa MPOAYKTa PEAKIMU 110 KOJIMYECTBY, MacCe WIH 00bEMY UCXOIHOTO
HaMpaBJICHHOCTH | BEHIECTBA; C UCMOJIb30BAHUEM MOHSTHUS «I0JIs1», KOTJa UCXOIHOE BEIIECTBO JaHO B
BHUJIE pACTBOPA C 33JIaHHON MacCOBOM JIOJIEN pACTBOPEHHOI'O BELIECTBA WJIM COJNCPIKUT
OTIpEICNICHHYIO JIOJII0 MPUMECei
39 | Peakumu pa3nokeHHs. ypok obmeme- | OnpeseneHus MOHITHIA «PEaKIUU COCTUHEHUS, «KATATU3aTOPhI», «(HEPMEHTBD».
Tononorndeckoil | Knaccudukaius XUMUYECKUX PEaKIUil IO YUCIY U COCTaBY UCXOJHBIX BELIECTB U
HaIpaBJIEHHOCTH | MPOIYKTOB peakiuu. Habmonenne u onrucanue Mpu3HAKoB U YCIOBUIM TCUSHUS
XUMHUYECKHUX PEaKIIHii, BEIBOJIBI HA OCHOBAHUU aHallM3a HAOI0IeHUH 3a
skcriepuMeHTOM. COCTaBlIeHHE Ha OCHOBE TEKCTa CXEMbI, B TOM YHCJI€ C TPUMEHEHUEM
cpencts UKT
40 | Peaknuu COETUHEHUSI. ypoK oOuieme- Onpenenenus NOHATHHN «peaKIMKU COEIUHEHUN», «PEAKIIUU Pa3I0KEHU,
TOJIOJIOTMYECKOHN | «0OpaTUMBbIE PeaKIuny, «He0OpaTUMbIE PEAKIINI», «KAaTaTUTHUECKUE PEAKIHI,
HaIpaBJICHHOCTHU CHEKATATUTHYCCKUEC PCAKLIUN)). Knaccmbnxaunﬂ XUMHWYCCKUX peaKuHﬁ 10 4UCITy U
COCTaBY MUCXOJHBIX BELIECTB U MPOJYKTOB PEAKLIUN; HAPABICHUIO TPOTEKaHUS
peakuuu; yyacTuro Katanuzaropa. Habmonenue u onucanue Npu3HakoB U yCIOBHUM
TEYEHUS] XUMUYECKHUX PEaKIIHii, BHIBOJIbI HA OCHOBAHWHU aHAIIW3a HAOMI0AeHUH 32
AKCTIIEPUMEHTOM
41 | Peakmuu 3amMerieHusl. ypok obmieme- | OnpeseneHus MOHITHIA «PEaKIIUU 3aMEIICHHSY, «PsiT aAKTHBHOCTH METAIIIIOBY.
TO)IOHOFH‘IGCKOﬁ KJ'IaCCI/I(l)I/IKaHI/ISI XUMHNYECKUX peaKI_[I/Iﬁ I10 YUCJTy 1 COCTaBy MCXOJHBIX BEIICCTB U
HaIpPaBJIEHHOCTH | MPOJIYKTOB peakiuu. Mcrnoib30BaHuE AIEKTPOXUMUYECKOTO psifia HApsHKEHU I

(aKTI/IBHOCTI/I) MCTAJIJIOB JJIA OMIPCACIICHHA BOSMOXKHOCTHU ITPOTCKAHUS peaKHI/Iﬁ MCXKOY
MCTaJUIaMU U BOOHBIMU paCTBOPaMH KUCJIOT U coJIeil. Ha6JIIO,Z[CHI/IC " OIIMCaHHEC
IIPHU3HAKOB U yCHOBI/II\/'I TCUCHHUA XUMHNYCCKHUX pealcum?l, BbIBOJAbI HA OCHOBaHWHU aHAJIM3a
Ha6J'IIO,Z[CHI/II‘/JI 3d SKCTICPUMCHTOM




42 | Peakun oOMeHa. 1 ypok obmeme- | OnpezeneHust MOHIATUN «peakuu 0OMEHay, «PeaKIMyi HeHTpaIn3aium.
Toposornueckoi | Knaccudukanus XuMudeckux peakiui o YuciIy U COCTaBy UCXOAHBIX BEILECTB U
HaIpaBJICHHOCTU | MPOJYKTOB peakiuu. Mcrnonb30Banue Tabauibl pacCTBOPUMOCTH TSl ONPEACTICHHS
BO3MO’KHOCTH NPOTEKaHMsl peakuuii oomena. HaOnronenue u onucanue Npu3HakoB U
YCIIOBU TEUSHHSI XUMUYECKHX PEaKIUii, BHIBOJbI HA OCHOBAaHMH aHAJIN3a HAOIIOICHUHA
32 HKCIIEPUMEHTOM

43 | Tumbl XUMHYECKHX peakiuii Ha | 1 ypok obmeme- | OmnpezeneHue NOHATUS «THAPONIN3Y». XapaKTePUCTUKA XUMUYECKUX CBOICTB BOJIBI

IIpPUMEpE CBOWCTB BOJIBI. TOJ0JIOTMUECKON
HaIpaBICHHOCTH

44 | O6oOuieHue u cucremMatuzanust | 1 YPOK Hcnonb3oBaHue 3HaK0BOro MozeinupoBanus. [lonyuenne xumuueckoit HHGoOpMauu

3HaHUH CHCTEMaTH3allui | U3 PA3IUYHBIX HCTOUYHUKOB. [IpeacraBienne napopmaruu no reme «M3meHenns,
3HaHUH IIPOUCXOJIAIINE C BELIECTBaMU» B BUI€ TaOJIMII, CXEM, OIIOPHOTO KOHCIEKTa, B TOM
yucie ¢ npumeHeHneM cpencts KT

45 | KonrtposabHas paborta 1 YPOK BrimonHenue nuckMeHHOM paboThl B (hopMe TeCTHPOBAHUS.

pa3BUBAIOIIETO
KOHTPOJIS
Tema S. Ilpaktukym 1. «IIpocreiimme onepannu ¢ BemecTrsom» (3 4.)

46 | IlpaBuna Th npu pabote B 1 ypok peduiekcun | Pabota ¢ mabopatopHsIM 000pYyI0OBaHHUEM U HarpeBaTeIbHBIMU PUOOpaMu B
XUMH4YeckoM kabunerte. [Ipuemsl COOTBETCTBHUHM C IPAaBUIIAMHU TEXHUKH 0€30MacHOCTH. BhInonHenue npoctelmmx
oOpateHus ¢ 1a00paTopHBIM IPUEMOB O0paIeHHs ¢ JIAOOPATOPHBIM 00OPYAOBAHUEM: C JIAOOPATOPHBIM IITATHBOM,
000py/IOBaHUEM. CO CITUPTOBKOM

47 | Ilpu3Haku XUMUYECKHX peakuuil | 1 ypok pediuiekcun | Pabota ¢ mabopaTtopHbIM 000py10BaHHEM U HarpeBaTelbHBIMU pUOOpaMu B

COOTBETCTBHUHM C IMPABUIIAMHU TEXHUKH 0€30MacHOCTH. BhInonHenue npoctelmmx
MpUEMOB 0OpareHust ¢ JJabopaTOPHBIM 00OPYAOBAHUEM: C JIAOOPATOPHBIM IITATUBOM,
co cnupToBKOM. HabmoieHne 3a CBOMCTBaMHU BEIIECTB U SABJICHUSAMHU, IPOUCXOASIIUMHU
¢ BemiectBaMu. ONMcaHne XUMUYECKOTO SKCIIEPUMEHTA C TIOMOIIBIO €CTECTBEHHOTO
(pyccKoro MM poJHOrO) A3bIKa U s3bIka XUMUHU. COCTaBICHHE BBIBOAOB IO
pe3yabpTaTaM MPOBEJCHHOTO SKCIIEPUMEHTA

48 | IlpuroToBieHue pacTBopa 1 ypok peduiekcun | PaboTa ¢ 1abopatopHbIM 000pYyZ0BaHHEM U HarpeBaTeIbHBIMU IPUOOpaMu B

caxapa U onpejielieHue
MacCOBOM JIOJIM €r0 B pacCTBOPE

COOTBETCTBHUH C IIPpaBHUJIaMH TEXHUKHU Oe3omacHocTu. Beimonnenne HpOCTCﬁMHX
IIPUEMOB 0OpaIleHHs ¢ JJabOpPaTOPHBIM 00OPYOBAHUEM: C MEPHBIM IIHMJIMHAPOM, C
Becamu. HabmroieHne 3a CBOMCTBAMU BEIIECTB U SABJICHUSIMU, TIPOUCXOISIINMH C
BeniecTBamMu. ONncaHue 3KCIEPUMEHTA C TOMOLIBI0 ECTECTBEHHOTO (PYyCCKOTO MU
pO)IHOl"O) SI3BIKA U sA3bIKa XUMHUH. CocTaBIeHHE BBIBOJOB I10 pE3yJibTaTaM
IIPOBEJIEHHOTO dKCIIEpUMEHTA. [[pUroToBaeHne pacTBOPOB C ONPEAEIEHHON MacCOBOM
JI0JIEW PaCTBOPEHHOIO BemecTsa. [I[purorosienne pacTBopa v pac4eT MacCOBOU JOJIN
PacTBOPEHHOT'O B HEM BELIECTBA




Tema 6. PactBopenue. PacTBo

bl. CBolicTBa pacTBOPOB 3J1eKTPOIUTOB (18 41.)

49 | PactBopeHue. PacTBOpUMOCTb. 1 YPOK «OTKpBITUS» | OnpeneneHus NOHATUH «pacTBOPY, «THAPATY», KKPUCTAIUIOTUAPATY, «HACHIILIEHHBIN
Tunsl pacTBOpoB HOBOTO 3HAHMUS pacTBOp», «HEHACBIILIEHHBIN paCTBOP», «I1EPECHILICHHBIA PACTBOPY, «PACTBOPUMOCTH.
Onpenenenue paCTBOPUMOCTH BEIIECTB C UCIOJIb30BAaHUEM KPUBBIX PACTBOPUMOCTH.
XapakTeprucTUKa paCTBOPEHMSI C TOUKH 3PEHUSI AaTOMHO - MOJIEKYJISIPHOTO yUEHHUS.
Hcnonb3oBanue TabiuIbl pPaCTBOPUMOCTH IS ONIPEIENIEHUs] PACTBOPUMOCTH BEIIECTB
B Bosie. CocTaBiieHHe Ha OCHOBE TEKCTa Ipa)MKOB, B TOM YHCIIE C IPUMEHEHUEM
cpeacts UKT
50 | DnekTponuTHUEcKast 1 ypok obmeme- | OnpenencHust MOHATUH «AJIEKTPOIUTHIECKAs IUCCOLUALIHS, «ITIEKTPOIIUTHI»,
M CCOLMAIUS TOJIOJIOTHUECKON | «HEINIEKTPOIUTHI». BbIOIHEHNE TOMETOK, BBIITUCOK U [IUTUPOBAHMS TEKCTA
HaIPaBJIEHHOCTH
51 | OCHOBHBIE MOJOKEHUS TEOPUHU 1 ypok obmmeme- | OnpeneneHus MOHITHHA «CTETIEHb AUCCOIUAIII, «CHUITBHBIC JICKTPOIUTHD), «ClIa0bIe
3JIEKTPOIUTUYECKOI TOJIOJIOTHYECKOH | JIEKTPOIUTHI», «KATHOHBI», «AHUOHBI», «KUCIOTHI», «OCHOBAHMS», «COJIM».
JUCCOLUAIIH. HanpasiieHHOCTH | CocTaBiieHHE YpPaBHEHUHN 3JIEKTPOJUTUUECKON AUCCOLUAIIMM KHCIIOT, OCHOBAaHUN 1
cosell. Mmroctpanus npuMepaMu OCHOBHBIX MOJIOKEHUI TEOPUH IEKTPOIUTUYECKOM
JUCCOLMAIMH; TEHETUYECKON B3aMMOCBS3H MEXKIY BellecTBaMH (IIPOCTOE BELIECTBO -
OKCH/J] - THIPOKCHJ - COJIb). Pa3nmuueHne KOMIOHEHTOB J0Ka3aTesIbCTBA (TE3UCOB,
apryMeHTOB M (pOpMBI JOKa3aTEIHCTBA)
Onpenenenre NOHITUS «MOHHBIE peakiuuy. CocTaBieHNE MOJIEKYJIIPHBIX, TOJIHBIX U
COKpAILlEHHBIX HOHHBIX YPaBHEHUH peakiyii ¢ ydacTueM 371eKTpoiauToB. Habmonenue
1 OMHCAaHUE PEAKIMH MEXAy 3JIEKTPOIUTAMH C TOMOUIBIO0 €CTECTBEHHOTO (PyCCKOTO
WM POAHOTO) S3bIKA U A3bIKA XUMUH
52 | Kucnotsl: kiaccuduxanus u 1 ypok obmeme- | CocTaBieHHE XapaKTEPUCTUKH OOIIMX XUMHUYECKUX CBOMCTB KUCIIOT C MO3UIUI
cBoiicTBa B cBete TOJ] TOJIOJIOTMUYECKON | TEOPHH DJIEKTPOIUTUYECKON nuccounanuu. CocTaBaeHNE MOJIEKYISPHBIX, TOJHBIX U
HaNpaBJICHHOCTU | COKPALIEHHBIX HOHHBIX YPaBHEHUN peakuuii ¢ yuactueM kuciot. HabGmronenue u
OIMCAaHNE PEAKIMH C yYaCTHEM KHUCIIOT C TOMOIIbIO €CTECTBEHHOT'O (PyCCKOTO MU
53 | Kucnotsl: kiaccuduxanus u 1 ypOK o0IieMe- | pOJHOr0) sA3bIKa U sA3bIKa XUMuU. [IpoBejeHne ONBITOB, MOATBEPKAAIOIINX
cBoiicTBa B cBeTe TOJ] TOJIOJIOTUYECKON | XUMUUYECKHE CBOMCTBA KUCIIOT, C COOJIIOICHUEM MPABUII TEXHUKU 0€3011aCHOCTH
HaIPaBJIEHHOCTH
54 | Kucnotsl: kinaccudukanvs u 1 ypoK pedrexcun
cBoricTBa B cBeTe TO/]
55 | OcHoBaHus: KiIaccuuKanus 1 ypok obmeme- | OnpezeneHre NOHATUS «OCHOBaHUs». COCTaBIeHUE XapaKTEePUCTUKU OOIIHUX
u cBoiicTBa B cBete TO/] TOJIOJIOTMYECKON | XMMUYECKUX CBOWCTB OCHOBAHUH (I€104€l U HEPACTBOPUMBIX OCHOBAHUHN) C MO3ULIUI
HaIPaBJIEHHOCTH | TEOPUH JIEKTPOIUTHUECKON nucconrannn. CoCTaBlIeHUE MOJIEKYIISPHBIX, TOJIHBIX U
COKpAIICHHBIX MOHHBIX YpaBHEHHI peakuuii ¢ yuactueMm ocHoBaHui. Habmonenue u
56 | OcHoBaHus: KJaccu(UKaIus 1 ypOK pediekcuu | ONKMCaHHE PEaKLMii OCHOBAHUH C MOMOILBIO €CTECTBEHHOI'O (PYCCKOr0 WIIM POJAHOIO)




" cBoMcTBa B cBeTe TOJ]

SA3bIKA U SI3bIKA XUMHH. HpOBGI[CHI/IC OIIBITOB, HOI[TBCp)KI[aIOH_[I/IX XUMHUYCCKUC
CBOICTBa OCHOBaHUH, C COOJIIOIECHUEM TTPaBUJI TEXHUKHU Oe3omacHOoCTH. COCTaBIICHHE
JIOKJIa/1a 110 TeME, ONPEJECICHHOW YUUTEIIEM

57 | Oxcunpl: knaccudukanus u ypok obmeme- | OnpezeneHust MOHIATUH «HEcoIe00pa3yole OKCUIbI», «COIe00pa3yolue OKCUIbI»,
CBOICTBa TOJIOJIOTHYECKON | «OCHOBHBIE OKCHJIBI», «KUCIIOTHBIE OKCHIbI». COCTaBlIEHHE XapaKTEPUCTHKH OOLTIX
HaIpPaBICHHOCTH | XUMMUYECKUX CBOWCTB COJIEOOPA3YIOLIMX OKCUJOB (KUCIOTHBIX U OCHOBHBIX) C MTO3ULMH
TEOPUU JIEKTPOIUTHUECKON nuccorranui. CocTaBlieHUE MOJIEKYIISPHBIX, TOJHBIX U
58 | Okcunpl: kinaccudukanus u YPOK peduieKCHn | COKpAIlEHHBIX HOHHBIX YPaBHEHUH peakuuil ¢ yuactuem okcuaoB. Habmonenue u
CBOMCTBA OINMCAaHUE PEAKIINM OKCHUIOB C IOMOUIbIO ECTECTBEHHOI'O (PYyCCKOTO MU POJIHOTO)
A3bIKa U sI3bIKa XUMUU. [IpoBeieHne ONBITOB, MOATBEPKIAIOIINX XUMUYECKUE
CBOWCTBA OKCHJIOB, C COOJIIOIEHUEM MTPAaBUJI TEXHUKH Oe3onacHocTH. CocTaBieHne
JIOKJIa/1a TI0 TeME, OIPEIeIEHHON CAMOCTOSITEIIbHO
59 | Conu: xiaccupukanus u ypok obmeme- | OnpeneneHust MOHIATUN «CPEIHUE COIH KKUCIBIE COJIN», «OCHOBHBIC COJIM».
cBolicTBa B cBeTe TO/1 Tofosoruueckoil | CocTaBieHHE XapaKTEPUCTUKH OOLIMX XUMHUECKUX CBOMCTB COJIEH C MO3ULIMI TEOpUU
HaIPaBJIEHHOCTU | AJIEKTPOJIMTUYECKOU aucconuanuy. CocTaBieHUE MOJIEKYIISIPHBIX, IOJHBIX U
COKpAIllEeHHBIX HOHHBIX YPaBHEHUH peakiuii ¢ yyactuem coneil. Habmonenue u
60 | Comu: kiaccuduxanus u ypOK pehiieKcuu | ONMCaHKUE PEAKIMI COJIEH € IIOMOILBIO €CTECTBEHHOTO (PYCCKOIO MIIM POAHOTO) A3bIKa
cBoiicTBa B cBere TOJ U si3bIKa XUMUU. [IpoBeieHre ONBITOB, MOATBEPKAAIOIINX XUMUYECKHE CBOUCTBA
COJIEH, ¢ COOJI0/IEHUEM MPaBWII TEXHUKU Oe3omacHocTH. CocTaBieHHUE AO0KIIAa O
TEMe, OIPEeJICIIEHHON CaMOCTOSATEIIBHO
61 | I'eHeTnyeckas CBS3b MEXKIY ypok oOuieme- | OnpeneneHne NOHATUS «T€HEeTHYEeCKUM psay. ImtocTpupoBarth: a) mpuMepamMu
KJIacCaMH HEOPraHU4eCKUX TOJIOJIOTHUECKOW | OCHOBHBIE MOJIOXKEHUS TEOPUH IEKTPOIUTUUYECKON TUCCOLUAINN; ) TEHETUUECKYIO
BELIECTB HaIpaBJIEHHOCTH | B3aMMOCBS3b MEXK/Y BELIECTBAMH (IIPOCTOE BEIIECTBO - OKCUJ - THJIPOKCH/]L - COJIb).
CocraBieHne MOJIEKYISIPHBIX, TOJHBIX U COKPAIIEHHBIX HOHHBIX YPaBHEHUH peakiuii
C y4acTheM IeKTposnToB. CocTaBleHNE YpaBHEHUM peakuii, COOTBETCTBYOLINX
MOCTIeI0BATENbHOCTH («IEMOYKE)) NMPEeBPAIIeHU HEOPIraHUYECKUX BEILIECTB
pa3IMYHbIX KJIacCOB. BhINoMHEHNE NPSIMOTro HHIYKTUBHOTO JI0KA3aTEIbCTBA
62 | OGoOrmmenue u YpOK [Tonydyenne xumMuueckoil HUHPOPMAIMK U3 Pa3IMYHbIX HCTOYHUKOB. [IpeacraBnenue
cucTeMaTHh3alys 3HaHUH cucremMaruzauuu | uHpopmanuu no reme «PactBopenue. PactBopsl. CBoiicTBa pacTBOpPOB
3HaHUU JJEKTPOIIUTOBY, B BUJIE TAOJIHII, CXEM, OTIOPHOI'O KOHCIIEKTa, B TOM YHCJIE C
npumeHeHneM cpeacts UKT
63 | ToroBbIit KOHTPOJIb YPOK BrinonHenue nucbMeHHOM paboThl B (pOpME TECTUPOBAHUS.
pa3BHUBAIOLIETO
KOHTPOJISI
64 | OxucIUTEeNnHHO- YPOK «OTKpBITUs» | OnpeneneHus NOHATUN «OKHUCIUTEIbHO- BOCCTAHOBUTENBHBIE PEAKIINN,

BOCCTAHOBUTCIIBHBIC PEAKIINN

HOBOT'O 3HAHUA

«OKHCIIUTECIIb)», «BOCCTAHOBHUTCIIB), KOKHCIICHHUC)), KBOCCTAHOBJICHHUC.
Knaccmbﬂxaum{ XUMHUYCCKUX peaKHI/Iﬁ 110 IPU3HAKY «KU3MCHCHUC CTEIleHeH




OKHCJICHHUSA IJICMCHTOB). OnpeneneHI/Ie OKHCIIHUTECIIA U BOCCTAHOBUTCIIA, OKHUCICHUA U
BOoccTaHOBJICHUS. McIoib30BaHNe 3HAKOBOTO MOICIINPOBAHUSA

65 | CBoiicTBa M3y4EHHBIX KJIaCCOB 1 ypok obmeme- | CocTtaBineHHe ypaBHEHUN OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKINH, HCIIOTIB3YS
BemecTB B ceete OBP TOJIOJIOTUYECKON | METOJ AJIEKTPOHHOTro Oananca. OnpeeneHne OKUCIUTENS U BOCCTAHOBUTEIS,
HaITpaBJICHHOCTHU OKHUCJICHHUA U BOCCTAaHOBJICHUA
66 | O6oOmenue n 1 YPOK CocraBneHne ypaBHEHUH OKUCIUTEIBHO- BOCCTAHOBUTEIILHBIX PEaKIUi, UCTIONb3YsI
cHCTeMaTH3alus 3HAaHUH CHCTEMaTH3allud | METOJ JIEKTPOHHOro Oananca. OnpeneseHue OKHCIUTENs 1 BOCCTAHOBUTEIIS,
3HAHUH OKHCIIEHUsI U BoccTaHOBiIeHUs. [IpencTaBinenne nupopMaiyu o reme

«OKHUCIIUTETHhHO-BOCCTAHOBUTENIBHBIE PEAKIIM» B BUJIE TAOIUII, CXEM, OITOPHOTO
KOHCIIEKTa, B TOM yucJie ¢ npuMeHenueM cpeacts MKT

Tema 7. llpakTukym 2. «CBoiiCTBa PAaCTBOPOB 3JIEKTPOJUTOBY (1 4.)

67 | Pemenne sKCiepUMEHTAIBHBIX 1 ypok peduiekcun | ObOpaieHue ¢ 1abopaTopHbIM 000PYIOBaHUEM U HarpeBaTeIbHBIMUA IPUOOpaMu B
3a1a4 COOTBETCTBHUHM C IPAaBUJIAMHU TEXHUKH Oe30macHOCTH. Pacrio3HaBaHNe HEKOTOPBIX
AHMOHOB U KaTHOHOB. HaOnroeHre CBOMCTB BEIIECTB U IPOUCXOASIINX C HUMU
aBiieHni. OnyrcaHne XMMUYECKOT0 KCIIEPUMEHTA C TIOMOILBIO €CTECTBEHHOIO
(pyccKoro Uiy poIHOTIO) sSI3bIKa U A3bIKa XUMUHU. POpMyIMPOBAaHNE BBIBOJOB 110
pe3yabTaTaM MPOBEJCHHOTO SKCIIEPUMEHTA

68 | O6o6menue kypca «Xumus 8 1 YPOK
KJ1acc Pa3BHBAIOIIETO
KOHTPOJIS

Coaepsxanue nporpamMmsl B 9 kiacce

Beenenne. O0masi XapakTepHMCTHKA XMMHMYECKHX JJIEMEHTOB M XuMH4YecKuX peakuuil. Ilepmoamyeckmii 3axkon u Ilepmoamyeckas cucrema
xumunuyeckux 3jemenToB /I. U. MenaeneeBa (10 4)

XapakTepHUCTUKA JIEMEHTA MO €ro nonoxeHuto B [lepuonnyeckoil cucreme xummdeckux aeMeHToB [[. . MenneneeBa. CBoHCTBAa OKCHIIOB, KUCIIOT,
OCHOBAaHMH U COJIEH B CBETE TEOPHUHM DJIEKTPOIMUTHUECKON JTUCCOLUALIMN U OKUCIIEHUSA-BOCCTAHOBJICHUS.

[ToHsiTHE O IEPEXOIHBIX IeMeHTax. AM(pOTEPHOCTb. [ eHeTHUECKUil psiji MEPEeXOAHOTO JIEMEHTA.

Ilepnonnueckuii 3akoH u [lepuonnueckas cucrema XuMu4eckux 3yeMeHToB J1. M. Menneneesa.

XrMHYecKkasi OpraHu3alysi ;KUBOM 1 HEKUBOM NPUPOAbl. XUMUUECKUH COCTAB siipa, MAHTUU U 36€MHOM KOPBl. XMMHUECKHE IIEMEHTHI B KJIIETKaX K HBbIX
OpraHu3MoB. Makpo- 1 MUKPOAJIEMEHTBI.

O6o01eHne cBeleHni 0 XUMUYEeCKHX peakuusax. Kinaccupukanus XuMUYeCKHX peakluil 0 pa3InyHbIM ITPU3HAKAM: «YUCIIO M COCTAaB pearupyromux 1
00pa3yIoIIUXCsl BEIECTB», «TEMIOBOH 3((eKT», «HampaBieHHE», «U3MEHEHHE CTENEHEH OKUCIIEHUS 3JIEMEHTOB, 00pasyIOLIMX Pearupyrollie BelLleCTBay,
«(hazay, «MCIOIb30BaHUE KaTaJIN3aTOPay.

[TonsiTe o ckopocTu XUMHUYeckol peakuuu. PakToOpbl, BIUSIONIME HAa CKOPOCTh XMMHUYECKHUX peakiuil. Karamuszatopsl u katanus. MHruOUTOPEIL.
AHTHOKCUJAHTBHI.




Hemoncmpayuu. Pazmuunsie gopmbl Tabmuust J[. M. MenaeneeBa. Monenu atomMoB 3ieMeHTOB 1-3-ro mepuozoB. Mojenb CTPOEHHUS 3€MHOro Inapa
(momepeyHsIi pa3zpes). 3aBUCUMOCTh CKOPOCTH XUMUUYECKOW PEAKIIUN OT MPHUPOIBI PEarupyroIINX BEIECTB. 3aBUCUMOCTh CKOPOCTH XUMHYECKOW PEaKIuu OT
KOHLEHTPALlUU PEarupyrolux BEIIECTB. 3aBUCUMOCTh CKOPOCTH XMMHMUYECKON PEaKIUM OT IJIOLAJNd CONPUKOCHOBEHUS PEArupyIOLINX BEIIECTB («KHIISIILUN
CJI0i1»). 3aBUCUMOCTh CKOPOCTH XMMHUYECKON peakluu OT TEMIEepaTyphl pearupyronux BemecTB. ' OMOreHHbIi 1 reTeporeHHbId KaTanusbl. @epMeHTaTUBHBIN
karanu3. Tarubuposanue.
Jlabopamopuvie onvimul. 1. TlonyueHue THAPOKCHIA IIMHKA M HCCIEJOBaHUE €ro CBOWCTB. 2.MojenupoBanue moctpoeHus [leprogudeckoil crucTeMbl
xumuaeckux dneMenToB [1. . Menaeneesa. 3. 3aMernienue xene3oM Meau B pactBope cynabhara meau (I1). 4. 3aBUCHUMOCTh CKOPOCTH XMMHYECKOM PEAKIIUU OT
MIPUPOJIbl PEATMPYIOLIUX BELIECTB HA MPUMEpPE B3aUMOJEHCTBUS KHCIOT C METaulaMH. 5. 3aBUCUMOCTh CKOPOCTH XMMHYECKOM peaklMH OT KOHLEHTpauuu
pearupyromux BEIIECTB HAa MPUMEPE B3aUMOJACHCTBUSA LIMHKA C COJSHOM KHCIOTOM pPa3jM4YHOM KOHLEHTpanuu. 6. 3aBUCMMOCTh CKOPOCTH XUMHUYECKOM
peakyu OT IJIOIIAM COIPUKOCHOBEHHUS PEarupyronux BemecTB. 7. MOAenMpoBaHUE «KUIISIIETO CI0s». 8. 3aBUCUMOCTh CKOPOCTH XMMUYECKON peaklMu OT
TEMIIEPATYpPhI pearupyroluX BELIECTB Ha IpUMepe B3auMoaencTBus okcuaa Meau (1) ¢ pactBopoM cepHOI KUCIOTHI pa3inuuHOM TeMiieparypsl. 9. Pasnoxxenue
MepoKcHia BoJopoa ¢ nmomoiisto okcuaa Mapranna (IV) u xaranaszel. 10. OOHapykeHHe KaTana3bl B HEKOTOPBIX MUIIEBBIX MpoaykTax. 11. Murubuposanue
B3aUMOJICHCTBUS KUCIIOT C METAJJIAaMU YPOTPOIIMHOM.
IIpeomemnvie pe3ynomamol 00y4enus
OOyuarommiicss HAy9IuTCS:
® CIOJIb30BaTh NPU XapaKTEPUCTUKE IMPEBPAILICHHUI BEIIECTB MOHATHUS: «XMMUYECKAs PEaKLHUs», «PEAKUHH COCAMHEHUS», «PEaAKIUU Pa3IoKEHUS»,
«peakiuu 0OMEeHay, «PeaKIuu 3aMEeIICHUs», «PEaKIUn HEeUTpaIu3aluny, «IK30TePMUUYECKUE PEAKIHNY, «IHAOTEPMHUUECKHUE PEaKLIUn», «00paTuMble
peakuumny, «HeoOpaTUMBbIE PEAKIUN», «OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIC PEAKIMN», «TOMOTEHHBIE pPEaKIUM», «TEeTEPOTreHHBIE pPEaAKIUN»,
«KATaTUTUYECKHE PEaKIUU», «HEKATAJTUTHUYECKUE PEaKIHN», «TEIIOBOM S()(PEeKT XUMUYECKOW peakIHHn», «CKOPOCTh XUMHUYECKOW pPEaKIHH,
«KaTaIN3aTopy;
® XapaKTepuU30BaTh XHMHUYECKHE HJIEMEHTh 1—3-T0 mepuojoB Mo HX MoloxkeHHto B llepuommyeckoil cucreme xumuueckux snemeHToB J[. .
MenzeneeBa: XUMUYECKUI 3HAK, MOPSAKOBBIA HOMEp, MEPHUO, TPYIIA, MOATPYIIa, OTHOCUTENbHAsS aTOMHas Macca, CTpOoeHHe aTtoma (3apsja sapa,
YKCJIO IPOTOHOB U HEUTPOHOB B sApE, 00IIee YUCIIO AIEKTPOHOB, paCIpeesIEHNE 3JIEKTPOHOB MO 3JIEKTPOHHBIM CJIO0SAM, IIPOCTOE BEIIECTBO, (hopMmyIa,
HA3BaHME U THI BBICIIETO OKCUJA U THAPOKCHU/A, JIETY4ero BOAOPOJHOTO COSAUMHEHNUS (11 HEMETAIIOB));
® XapakTepu3oBaTh OOIIME XHWMHYECKHE CBOWCTBA aM(pOTEPHBIX OKCHUJIOB U THUJPOKCHUIOB; MPUBOAUTH MPUMEPHl PpEaAKINi, MOATBEPKIAIONIIUX
XUMHUYECKHE CBOMCTBA aM(POTEPHBIX OKCHJIOB U THAPOKCHUIOB;
e JaBaTh XapaKTEPUCTUKY XMMHUYECKHUX PEAKIIMI M0 YHCITy U COCTaBY MCXOJHBIX BEIIECTB U MPOIYKTOB pEaKUUU; TEIIOBOMY 3 (deKTy; HampaBICHUIO
MIPOTEKAHUs PEAKIINK; U3MEHEHHUIO CTETIEHE OKUCIIEHHS 3JIEMEHTOB; arperaTHOMY COCTOSIHUIO MCXOAHBIX BELIECTB; YYaCTHIO KaTaau3aTropa;
e OOBSACHATHP M TPHUBOJAUTH NPHUMEPHI BIUSHUS HEKOTOPHIX (AaKTOPOB (MpUpOAA PEAruPYIOIIMX BEIIECTB, KOHIIEHTpAIUs BEIIECTB, JaBJICHHE,
TeMIIepaTypa, KaTaau3aTop, MOBEPXHOCTh COMPUKOCHOBEHHSI PEarpyOIINX BEIIECTB) HA CKOPOCTh XUMHUYECKUX PEaKIIN;
e Ha0II0/1aTh U ONKCHIBATh YPABHEHUS PEAKIIUH MEKy BEIIECTBAMH C MOMOIIBIO €CTECTBEHHOTO (PYCCKOTO U POAHOIO) SI3bIKA U SI3bIKa XUMUMU;
® TIPOBOJUTH OMBITHI, TOATBEPKIAIONINE XUMHIECKHE CBOMCTBAa aM(OTEPHBIX OKCHUIOB U THAPOKCHIOB; 3aBUCUMOCTh CKOPOCTH XUMUYECKON PEAKIIHH OT
pa3nuuHbIX (akTOpoB (NMPHUPOAA pearupyrollux BEHIeCTB, KOHLEHTpAlMs BEIIeCTB, JAaBJIEHUE, TeMIlepaTypa, KaTalu3aTtop, IOBEPXHOCTb
COIIPUKOCHOBEHUS pearupyromunx BeIecTB).
Memanpedmemuule pe3yivmamsl 00y4eHUs]
OOyyaromuiicss Hay4nuTCS:




® OmpenendTh Iefb YUeOHOH eSTeNbHOCTH ¢ TIOMOUIBIO YUUTENs U CAMOCTOATENBHO, UCKAaTh CPEJCTBA €€ OCYIIECTBICHUS, padoTas Mo IJIaHy, CBEPATh
CBOU JICUCTBUS C LENIBIO U PH HEOOXOAMMOCTH UCTIPABIISATH OUIMOKU C TIOMOUIBIO YUUTEIIS U CAMOCTOSTEIBHO;

® COCTaBJIATH AHHOTALIUIO TEKCTA;

® C03/1aBaThb MOJICJIM C BBIJICJIEHUEM CYLIECTBEHHBIX XapaKTEPUCTHK OOBEKTa M IMPEJICTaBICHHEM MX B IPOCTPAHCTBEHHO-TPapUUECKOW MM 3HAKOBO-
CHUMBOJIMUYECKOH (opMme;

® OmpeneniaTh BUABI KIacCH(PHUKAINU (€CTECTBEHHYIO U UCKYCCTBEHHYIO);

® OCYHIECTBJIATH IPSIMOE JENYKTUBHOE JI0KA3aTeIbCTBO.

Tema 1. Metamuibl (14 1)

[Tonoxxenue meramioB B llepumoanueckoit cucreme xumudeckux snemeHToB JI. M. MenaeneeBa. Metamuinyeckas KpUCTaUIMYECKas pelIeTKa M
METaJITNYecKasi XuMuueckas cBs3b. OOmme ¢usndeckne cBoiicTBa MeTauioB. CIUIaBbl, UX CBOWCTBA M 3HAUeHUE. XMUMHYECKHE CBOWMCTBA METAJUIOB Kak
BOCCTAaHOBUTEJICH, a TaKK€ B CBETE€ WX IOJOXKEHHS B AJIEKTPOXUMUYECKOM DPsAy HampshkeHHil meramioB. Kopposus MeTannoB U crocoObl 00pbOBI C HEH.
Mertaist B ipupoje. O0mue crmocoObl HX MOTyYSHUS.

OO0mas XxapakTepHUCTUKa IIEJIOYHBIX MeTaoB. Metamnsl B npupoze. Ob6mue crnocoOsl ux nonyudeHusi. Ctpoenne atoMoB. lllenounsie meTtamibl —

MIPOCTHIC BEIIeCTBA. BakHEeHIne COSAMHCHHS MICTOYHBIX METAJUIOB — OKCHJBI, THAPOKCHIBI U COJH (XJIOPUIBI, KapOOHATHI, CyIb(aThl, HUTPATHI), HX
CBOICTBA U MPUMEHEHHE B HAPOAHOM X03giicTBe. KanuitHbie ynoOpeHus.

OO6mas xapakTepucTHkKa 31eMeHTOB TyiaBHOW moarpynmsl Il rpynmel. Ctpoenune atomoB. IllenodHo3emernbHble MeTaIbl — MPOCTHIE BEIIECTBA.
Baxkneiiime coenuHeHUs IIEI0YHO3EMENbHBIX METAIOB — OKCHIbI, THUIPOKCHUIIBI U CONU (XJIOPHJIbI, KapOOHAThI, HUTPATHI, Cynab(aTel, docdarbl), UX
CBOICTBA U NIPUMEHEHUE B HAPOJITHOM XO3SIMCTBE.

Amomunuii. CtpoeHne aroma, (pU3MYeCKHe W XHUMHYECKHE CBOMCTBAa MpocToro BemecTBa. COeAMHEHUS aTIOMUHUS — OKCHUJA U THAPOKCHJ, UX

amdoTtepHbIii Xapaktep. Baxxueiiue conu antomMunus. [IpuMeHeHne amoMUHUS U €r0 COETUHEHUH.
XKenezo. Crpoenue aroma, pU3MUeCKue U XUMUYECKHE CBOMCTBA MTPOCTOrO BEIeCTBa. [ eHeTuuecKue psijibl Fe'? uFe
Baxneitimme conu xene3a. 3HaUSHHUE jKeJie3a U €r0 COSTUHEHUM [Tl IPUPOIBI U HAPOIHOTO XO035HCTBA.
Hemoncmpayuu. OOpas3lpl MIETOYHBIX M IIEIOYHO3EMENbHBIX MeTayuioB. OOpasipbl crulaBoB. B3aumoneilicTBue HaTpusi, JUTHS M KaJblUs C BOJOM.
B3aumozeiicTBrue HaTpusi 1 MarHus ¢ KHCIOpo1oM. B3aumoseiicTBre MeTaJioB ¢ HeMmeTauiamu. [lomyuenune runpokcunos xernesa (I11) u (11).
Jlabopamopnvie onvimul. 12. B3auMosieiicTBue pacTBOPOB KUCIOT U cojei ¢ Metaiiamu. 13. O3HakomiieHHe ¢ pyaamu xenesa. 14. OxpamyBaHue iIaMeHd
COJISIMHU LIEJIOYHBIX MeTayuioB. 15. B3aumopeiictBue kanbuus ¢ Boaol. 16.Ilomyuenne ruapokcuaa Kaiblys U UccienoBaHue ero cBoiicts. 17. Ilomyuenue
THIPOKCH/IA AIFOMHUHHUSI U HCCIIeIoBaHue ero cBOMCTB. 18. B3auMopeiicTBue xene3a ¢ consiHoil kucnotoi. 19. Ilomyuenune ruapoxcuaos xenesa (1) u (1) u
W3yYECHHUE UX CBOWCTB.
IIpeomemmuule pe3ynbmamol 00y4eHUs
OO6yyaromuiicss Hay4nuTCS:
® CIIOJIb30BATh IIPU XapAKTEPUCTUKE METAJUIOB M MX COCAVMHEHMHM MOHATHUSA: «METAJJIbD», «PsAJ aKTUBHOCTU METAJNIOBY, «IIEJIOYHBIE METAILIBI,
«UIEIOYHO3EMEIbHBIE METAJUIb», HCIIOJIB30BaTh MX IPU XapaKTEPUCTHKE METAJUIOB; JaBaTh XapaKTEPUCTHKY XHMHUYECKUX DIIEMEHTOB-METAIIJIOB
(IIETOYHBIX METAJJIOB, MarHusi, KajblUs, aTOMUHHUS, Xejle3a) Mo HuX mojoxeHuto B [lepuogmueckoit cucreme xumudeckux snemeHtos JI. .
MenneneeBa (XMMUYECKHH 3HAK, MOPSIAKOBBII HOMEp, MEPUOJ, TPYIa, MOArpyINa, OTHOCUTENIbHAs aTOMHas Macca, CTpOeHHE atoma (3apsi sjapa,
YHCJIO IPOTOHOB U HEUTPOHOB B e, 00IIEe YHUCIIO FIEKTPOHOB, pacHpeeIeHHe FIEKTPOHOB 10 AIEKTPOHHBIM CJI0SIM), IPOCTOE BELIECTBO, (hopmya,
Ha3BaHUE U THII BBICILIETO OKCH/IA ¥ THAPOKCUIA);

+3.




Ha3bIBaTh COCAMHEHUS METAJIOB M COCTABIIATH UX (POPMYIIBI IO HA3BAHUIO;

XapaKTepu30BaTh CTPOCHUE, 001IHe (PU3NIeCKHe U XUMUYECKHE CBOMCTBA MTPOCTHIX BEIIECTB-METAIJIOB;

OOBSICHATH 3aBUCUMOCTH CBOMCTB (MJIM MPEICKA3bIBATh CBOMCTBA) XUMHUYECKUX 3JIEMEHTOB-METAIIIOB (paAnyC, METAJUTMUYECKUE CBOIMCTBA AJIEMEHTOB,
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA 3JEMEHTOB) M 00pa3yeMblX MMHU COECIUHEHUH (KHCIOTHO-OCHOBHBIE CBOWCTBA BBICIIMX OKCHJOB U
T'MJIPOKCU0B, OKUCIIUTEIbHO-BOCCTAHOBUTENIBHBIE CBOWCTBA) OT noJioxkeHus B [lepuonnyeckoil cucteme xumnueckux anementos 1. M. Menneneesa;
OIMCHIBATH OOIME XUMHUYECKHE CBOMCTBA METANIOB C IOMOIIBIO €CTECTBEHHOTO (PYCCKOTO WM POIAHOTO) A3bIKA U SA3bIKAa XUMUH;

COCTaBJIATh MOJIEKYJSIPDHBIC YPABHCHMSI PEAKUUM, XapaKTEPU3YIOLIMX XUMHUYECKHE CBOMCTBA METAUIOB M UX COCIMHEHUH, a TAKXKE DIICKTPOHHBIE
YPaBHEHHUs IIPOLIECCOB OKUCIEHUA-BOCCTAHOBIICHNUS;

YPaBHEHUS 3JIEKTPOJIUTUYECKON JUCCOLMALIMHI; MOJIEKYJIIPHBIC, II0JIHBIE U COKPALLICHHbIE HOHHBIE YPABHEHMS PEAKLUI C Y4aCTUEM DIIEKTPOJIUTOB;
YCTaHaABIMBATh IIPUYUHHO-CIICIACTBEHHBIE CBA3U MEXKIY CTPOCHHMEM aTOMa, XMMUYECKON CBS3bI0, TUIIOM KPUCTALIMYECKON PEIIETKHM METAIIIOB U UX
COEIMHEHUH, X 00IMMHU (PU3UYECKUMU U XUMUYECKUMH CBOMCTBAMU;

OITMCHIBATh XMMHYECKHE CBOMCTBA MICJIOYHBIX KW ICI0YHO3CMCIIbHBIX MCTAJIJIOB, a4 TAKXKC AJIIOMHUHHA KM XKCJIC3a M HX CO@I[I/IHCHI/Iﬁ C IIOMOIIBIO
CCTCCTBCHHOI'O (pYCCKOl"O niIn pOI[HOFO) SA3bIKa U A3bIKa XUMHUH,

BBITIOJIHATBD, Ha6JIIOI[aTI) M OIHCHIBATh XUMHYCCKHI OKCIICPUMCHT I10 PACIIO3HaBaHHUIO BaKHEUIIINX KaTHOHOB MCTAJJIOB, THAPOKCU-UOHOB;
OKCIICPUMCHTAJIBHO UCCJICA0OBATH CBOMCTBA METAJIOB M UX COGI[PIHGHI/Iﬁ, peuiaTh SKCICPUMCEHTAJIBHBIC 3aa49X 110 TECME <<MeTaJIJII)I>>;
OIMMCBIBATh XUMHYECKHUI OKCIICPUMCHT C IIOMOIIBbIO €CTCCTBCHHOI'O (py'CCKOFO nin pOI[HOFO) SA3bIKA U A3bIKA XUMUU,

MIpOBOAUTH PACUYCTLI I10 XUMHWYCCKHUM (bOpMYHaM " YpaBHCHUAIM peaKI.[PIfI, MMPOTCKAOIINX C YHaCTUCM MCTAJUIOB U UX COC,HPIHCHI/Iﬁ.

MemanpedMerngle pe3yibmanivl 06V'{€Hu}l

OOyuarommiicss HAy4IUuTCS:

paboTaTh MO COCTaBIEHHOMY IIJIaHY, MCIIONb3Ysl HApsily ¢ OCHOBHBIMU M JONOJHHUTENbHbIE CPEJCTBA (CHPABOUHYIO JIUTEPATYPy, CIOXKHbBIE MPUOOPHI,
cpeacta UKT); ¢ moMolpto yuutenss orOMpaTh Ul pelieHus] y4eOHbIX 3a/lad HeoOXOAUMBIE CIOBapH, SHLUMKIIONEANHN, CIIPAaBOYHHUKH, HJIEKTPOHHbIE
IIVICKH;

COIOCTABJIATh U OTOMPATh MH(OPMALIHIO, TOJYYECHHYIO U3 PA3JIMYHBIX HCTOYHUKOB (CIOBApH, SHIUKIONEIUH, CIIPABOYHUKH, JICKTPOHHbIE TUCKHU, CETh
WutepHer);

MIPECTaBIATh HH(OPMAIIHIO B BUJIE TAOJHII, CXEM, OTIOPHOTO KOHCIIEKTa, B TOM YHUCIe ¢ mpuMeHeHneM cpeacts UKT;

o(opMIISITH CBOM MBICIIM B YCTHOW M MUCHMEHHOW PEYH C YYETOM CBOMX YUEOHBIX M JKM3HEHHBIX PEUYEBBIX CHUTYaIlMi, B TOM YHCIIE C IPUMEHEHHUEM
cpencts UKT;

COCTABIISITH PEIICH3UIO HA TEKCT;

OCYIIECTBIISITH IOKA3aTEIBCTBO OT MPOTUBHOTO.

Tema 2. [IpakTukym 1. CBoiicTBa MeTa/L10B M UX coequHenni (1 )

1. OcymiecTBiieHHE UENOYKH XUMUYECKUX MpeBpamieHui. 2. [lonydeHne u CBOWMCTBAa COCNMHEHUH METauioB. 3. PelieHue HKCIEepPUMEHTAbHBIX 337a4 Ha
pacro3HaBaHue U MOJy4YEHUE COEAMHEHUI METAJUIOB.

IIpeomemnvle pe3ynomamol 00y4enus

OOyuaromuiicss Hay4uTCs:

oOpamiaThCcs ¢ JIabopaTOPHBIM 00OPYIOBAHUEM M HArpEBaTEIbLHBIMU MTPUOOPAMHU B COOTBETCTBUH C TIPABUJIAMHU TEXHUKH O€30TIaCHOCTH;



e Ha0JNIOIaTh 32 CBOMCTBAMH METAJIOB M X COCITUHEHUH U SBICHUSMU, IIPOUCXOISIIUMU C HUMU;
® ONKCHIBATH XUMUUYECKHUI 3KCIEPUMEHT C MOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO MJIM POAHOTO) S3bIKA U SI3bIKA XUMUU;
® JIeNIaTh BBIBOJBI 10 PE3YJIbTATaM MPOBEJACHHOTO IKCIIEPUMEHTA.
MemanpedmemHuule pe3yivmamsl 00V4eHUs]
OOyuaromuiicst HayquTCs:
®  OMpeneniTh, HCXOd U3 YUeOHOH 3a/1a41, HEOOXOIMMOCTh UCIIOIB30BaHUS HAOIIOICHUS MITH SKCIIEPUMEHTA.
(ITpu aByx4acoBOM IJIaHUPOBAHUU MPOBOJIUTCS TOJIBKO MpaKkTUyeckas padora 3)

Tema 3. Hemerajuibl (25 4)

OO0mias xapakTepucTUKa HEMETaIOB: nojoxkenue B llepuognueckoit cucreme xumuueckux snemeHToB J[. M. MenneneeBa,0cO0€HHOCTH CTPOCHUS
aTOMOB, 2JIEKTpooTpuLaTebHOCTh (D0) KakMepa «HeMeTauInyHOCTY, psag 0. Kpucraminyeckoe CTpoeHHEe HEMETAIJIOB — MPOCTHIX BELIECTB. AJIOTPOIUS.
dusnueckre cBOMCTBa HeMETATOB. OTHOCUTEIBHOCTD MOHATUN «METAILT» U «HEMETaJLI.

Bonopon. [lonoxenue Bonopona B [lepuoanueckoil cucreme xumuueckux annemeHToB . . MenneneeBa. Ctpoenue atoma U MoJieKyibl. Ousnueckue
1 XUMHUYECKUE CBOMCTBA BOAOPO/A, €r0 MOJIyY€HUE U IIPUMEHEHUE.

Boga. Ctpoenne monekynsl. Bogopoanas xumuueckas cBs3b. Ou3nueckue CBOCTBa BOJbl. AHOMANUU CBOMCTB BOAbL. ['unpodunsHbie U ruapodoOHbIe
BelecTBa. XHMMHUYECKHE CBOMCTBa BOABL. KpyroBopor Boasl B mpupone. Bomooumctka. Aspanusi Boabl. beiToBble GMIBTpbl. MuHEpajibHBIE BOJIBI.
JluctuiinpoBaHHas BOJa, €€ MOJIyYeHUE U TPUMEHEHUE.

O6mas xapakrepucTtka rajgoreHoB. CtpoeHue aromoB. [IpocTbie BeliecTBa U OCHOBHBIE COEAMHEHHUS TaJloreHOB, UX cBoicTBa. Kparkue cBeneHus o
xJjiope, 6pome, prope u oae. [I[pumeHeHe raloreHoB U UX COSTUHEHHUI B HAPOTHOM XO3SHCTBE.

Cepa. CtpoeHue aToma, ajlIOTPOIHs, CBOMCTBA U MpuMeHeHne pomOudeckoit cepsl. Oxcuabl cepbl (IV) u (VI), ux nonydenue, cBoiicTBa U NIpUMEHEHHE.
CepHast KuCIIOTa U €€ COJIM, UX IPUMEHEHUE B HAPOIHOM X03sHcTBe. [Ipon3BOACTBO CEpHOMN KUCIIOTHI.

A3zor. CtpoeHue aTomMa U MOJIEKYJbI, CBOMCTBA MPOCTOr0 BellecTBa. AMMHAaK, CTPOEHUE, CBOMCTBA, MOIyYeHHe U npuMeHeHue. Conu aMMOHUS, UX
cBoiicTBa u mpumenenue. Oxcunpl azota (1) u (IV).

A30THas KHCJIOTa, ee CBOICTBA U MpuMeHeHue. HuTpaTsl 1 HUTPUTHI, MpobiieMa UX COAEPIKaHUS B CENbCKOX03SHCTBEHHON NMPOJYKINU. A30THBIE YA0OpEHHUS.

®dochop. CtpoeHue aroma, aJIOTPONHUs, CBOMCTBA Oenoro U kKpacHoro docdopa, ux npumeHenue. OCHOBHbIE coenuHeHUs: okcu ¢docdopa (V) u
optodochopHas kucnota, pochatsl. DochopHbie y100peHus.

VYrnepoa. CrpoeHue aroma, auioTponusi, cBoiictBa Mmonaudpukanuii, npumenenue. Oxcuasl yraepoxa (II) m (IV), ux cBoiicTBa M IpHUMEHEHUE.
KapOonatsl: KanbIMT, COAa, MOTAIl, UX 3HAYCHHE B IPUPOJE U KU3HU YEJIOBEKa.

Kpemuuii. CtpoeHune atoma, KpUCTAJUIMUECKUH KpeMHHH, ero cpoiicTBa u mpuMmeHeHue. Okcun kpemuus (IV), ero mpupoaHsle pa3HOBHIHOCTH.
Cunukatel. 3HaU€HUE COEAMHEHNI KPEMHUS B )KUBOM M HEKUBOU npupoze. [IoHATHE 0 CUIIMKATHOM NPOMBIIIIEHHOCTH.

Jemoncmpayuu. OGpasiipl raloreHOB — MPOCTHIX BellecTB. B3anMoeiicTBIe rajJoreHoB ¢ HaTpUeM, ¢ alllOMUHKEM. BeITecHeHHe X10poM Opoma miu Hoja u3
pacTBOpoB MX coiiell. B3aumoaeiicTBue ceprl ¢ MeTallaMi, BOJOPOAOM U KHCIOpOAOM. B3anMozeiicTBie KOHIIEHTPUPOBAHHONW a30THOM KHCIIOTBI C MEIBIO.
[Tornomenue yriem pacTBOPEHHBIX BEIIECTB HJIM Ta30B. BoccraHoBieHune menu w3 ee okcuga yriaem. OOpaslbl MPUPOIHBIX COEAMHEHMH XJiopa, Cepbl,
docdopa, yrinepoaa, kpeMuus. OOpasibpl BAXHEHIINX I HAPOJHOTO X03sHcTBa Cynb(haToB, HUTPATOB, KapOoHATOB, (ocharos. OOpa3Lbl CTeKa, KEPAMUKH,
LIEMEHTA.

Jlabopamopnvie onvimul. 20. [lonydyenue u pacno3HaBanue Bojnoposa. 21. MccnenoBanre NOBEpXHOCTHOTO HATSKEHUs BOAbI. 22.PacTBopeHne nepMaHraHara
KaJIUsl UJIM MEHOTO Kyropoca B Boje. 23. ['mapatarus o6e3BoxeHHoro cynbdarta meau (II). 24. MzrotoBnenue rumncoBoro ornevyarka. 25. O3HaKOMIICHHE C



KOJIJICKIMEH OBITOBBIX (MIBTPOB. 26. O3HAKOMIIEHHE C COCTABOM MHUHEpaibHOI Boxbl. 27. KauecTBeHHas peakius Ha rajioreHua-uoHsl. 28. [lomydyenue u
pacrio3HaBaHue kuciopoza. 29. 'openue cepsl Ha Bo3ayxe u B kuciopoae. 30.CBoiicTBa pa3daBiieHHON cepHOM KUCIOTHL. 31. M3yuenue cBoiicTB ammuaka. 32.
Pacnio3naBanue cosneit ammonusi. 33. CBolicTBa pa30aBieHHON a30THON KUCIOTHL. 34. B3aumoeiicTBie KOHIIEHTPUPOBAHHON a30THOM KHUCIIOTHI C Melbio. 35.
I'openune dpocdopa Ha Bozayxe u B kuciopose. 36. PacnosnaBanue gocdaron. 37. 'openue yris B kuciopose. 38. [lomydeHue yroiabHOW KUCIOTH U U3yUeHUE
ee cBoiicTB. 39. [lepexon kapOOHATOB B THAPOKAPOOHATHI.

40. Paznoxenue ruapokapoonara Hatpus. 41. [TonmydeHre KpeMHEBON KHCIOTHI M U3YUEHUE €€ CBOMCTB.

IIpeomemHnule pezyrvmamol 06yyeHus

OOyuaromuiicst HayquTCsI:

MCIOJIb30BaTh MPU XaPAKTEPUCTUKE METAIIOB U MX COSAMHCHUN TOHSATHUS: «HEMETAJLIbD», «TaJOT€HBI», «AJJIOTPOITHBIC BUIOM3MEHEHUSY, (KECTKOCTh
BOJIBI», «BPEMEHHAs ’KECTKOCTh BOJBI», «IIOCTOSTHHAS )KECTKOCTh BOABI», «00IIast )KECTKOCTh BOABI»;

JaBaTh XapaKTEPUCTUKY XHUMHUYECKUX 3JIEMEHTOB-HEMETAJIOB (BOAOPO/Ia, rajlOreHOB, KHCIOPOIa, Cephl, a3oTa, Gocdopa, yriepoaa, KpeMHHUs) 10 UX
nojioxkeHno B [leproguueckorl cucteme XuMudeckux neMeHToB J[. M. MenneneeBa (XMMHUYECKUI 3HAK, MOPSIKOBBIA HOMEp, NEPUOJ, TPYIIIA,
MOATPYIIIa, OTHOCHUTEIbHAS aTOMHAash Macca, CTPOCHHE aroMma (3aps sapa, YUCIO TMPOTOHOB W HEHUTPOHOB B siApe, OOIIee YHCIIO AJICKTPOHOB,
pacrpeeieHue dIEKTPOHOB 110 AJIEKTPOHHBIM CJIOSIM), TIPOCTOE BEIIECTBO, (hOpMysia, Ha3BaHUE W THUIl BBICIIETO OKCHIA W THIPOKCUAA, hopMyna u
XapakTep JIETy4ero BOJIOPOAHOTO COCTUHEHUS );

Ha3bIBaTh COCJAMHEHUS HEMETAJIOB M COCTABIJIATh UX (YOPMYJIbI 10 HA3BAHHMIO,

XapaKTepU30BaTh CTPOCHHUE, 00IIHe (PU3HUCCKHE U XUMUYCCKHE CBOMCTBA ITPOCTHIX BEIIECTB-HEMETAILIIOB;

OOBSICHSITh 3aBUCHUMOCTh CBOWCTB (WMJIM IIPEICKA3bIBAaTh CBOWCTBA) XWMHUYECKUX JIIEMEHTOB-HEMETAUIOB (PaJHyC, HEMETATMYECKHE CBOWCTBA
3JICMEHTOB, OKHCIUTEIBHO-BOCCTAHOBUTEIILHBIC CBOWCTBA AJICMEHTOB) M OOpa3yeMbIX UMHU COCIUHEHHWH (KHCIOTHO-OCHOBHBIC CBOWCTBA BBICIIHX
OKCHJIOB M THIPOKCHJIOB, JIETYYHX BOJOPOJHBIX COCIUHCHUH, OKHCIUTEIbHO-BOCCTAHOBUTEIILHBIC CBOMCTBA) OT TMOJIOKEHUs B llepuoamueckoi
cucteMe xuMudeckux snemenToB . . Meneneena;

OTHCHIBATH O0IINE XMMHUYECKHE CBOMCTBA HEMETAIIIOB C MMOMOIIBIO0 €CTECTBEHHOTO (PYCCKOTO MU POJHOTO) SI3bIKA U S3bIKA XUMUMU;

COCTaBJISTh MOJIEKYJSPHBbIE YpaBHEHUS PEaKIIMii, XapaKTepPU3YyIOIINX XUMUYECKHUE CBOWCTBA HEMETAJUIOB U UX COCIWHEHUH, a TakkKe JJEKTPOHHBIC
ypaBHEHUS MPOIIECCOB OKUCICHHSI-BOCCTAHOBIICHUS;

YPaBHEHHS DJICKTPOIUTUICCKON TUCCOIUAIINH; MOJICKYIIIPHBIC, TIOJTHBIC M COKPAIIICHHBIE HOHHBIC YPABHEHUS PEAKIUI ¢ YIaCTHEM JICKTPOIUTOB;
YCTaHABIIMBATh MPUYUHHO-CIICJICTBEHHBIC CBSI3M MEXKY CTPOCHHEM aTOMa, XUMUYCCKOU CBS3BIO, TUTIOM KPUCTAJUTMYECKOHN PEIIeTKH HEMETAJUIOB M UX
COCITMHEHUH, UX 00IHUMHU (PU3HIECKUMU U XUMUYCCKUMU CBOWCTBAMU;

OTMKCHIBATh XUMHUYECKHE CBOMCTBA BOJIOPO/Ia, TaJIOTEHOB, KUCIOPOAa, Cepbl, a30Ta, pocdopa, rpadura, anmasa, KpeMHHUS U UX COSAUHEHUN C TOMOIIBIO
€CTECTBEHHOTO (PYCCKOTO MJIM POJIHOTO) SI3bIKA U S3bIKA XMMHH;

OIMHCHIBATH CIIOCOOBI YCTPAHEHUS )KECTKOCTH BOJIBI M BBITIOIHATH COOTBETCTBYIONTUI MM XUMUYECKHIA SKCIIEPUMECHT;

BBITIONHSATH, HAOTIOATh M ONMUCHIBATh XUMUYECKUN HKCIIEPUMEHT MO PACcO3HABAHWIO MOHOB BOAOPOJA M aMMOHHUS, Cylbdar-, kKapOOHAT-, CHIIMKAT-,
docdar-, xmopua-, OpoMuI-, HOTUA-HOHOB;

IKCIIEPUMEHTAIHLHO UCCIICIOBATh CBOMCTBA METAJIJIOB M UX COCJIMHEHUH, pelIaTh SKCIIEPUMEHTAIILHBIC 33a1aun 1o TeMe «Hemeramiby;

OITMCHIBATh XUMUYECKUH KCTICPUMEHT C IIOMOIIBIO0 €CTECTBEHHOTO (PYCCKOTO HITH POJHOTO) SI3bIKA M SI3bIKA XUMUH;

MIPOBOJIMTH PACYEThI IO XUMUICCKUM (POpMyJIaM B YPABHEHHSIM PEaKIIuid, MPOTEKAIOIINX C YIaCTHEM HEMETAIIIIOB U UX COCTMHCHUM.

Memanpedmemﬁble pesyivbmamal O6VU€H1/I}1




OOyuaromuiicss Hay49UThCS:
® OpraHM30BHIBATH YUEOHOE B3aMMOJICHCTBUE B TPYIIIE (pacipeiesisiTh POIIH, JOTOBAPHBATHCS IPYT C IPYTOM U T. 11.);
e mpeaBUACTH (IIPOTHO3UPOBATH) MOCIIEACTBUS KOJUIGKTUBHBIX PEIICHHUI;
® [IOHUMATh IPUYMHBI CBOCTO HEYCIIeXa U HAXOIUTh CIIOCOOBI BBIXO/Ia M3 ATOW CUTYALlUH;
® B JMAJOre C YYUTEIEM YYUTHCS BbIpaOAThIBaTh KPUTEPHH OLCHKU M ONPEACISATh CTCICHb YCICIIHOCTH BBIIOJHEHUS CBOCH paboThl M pabOTHI BCEX,
UCXO/IS U3 UMCIOLIMXCS KPUTEPUEB, COBEPIICHCTBOBATh KPUTEPUH OLICHKH U TT0JIb30BATHCSI UMH B XOJIE OLICHKU M CAMOOIICHKH;
® OTCTauBaTh CBOKO TOYKY 3PCHUS, apTyMEHTHPYS €€
® [OATBEPXIATh APIYMEHTHI (haKTaMH;
® KPHTHUYHO OTHOCHTHCS K CBOEMY MHEHHIO;
® CiIymiaTth JPYTHX, MBITATHCS MIPUHUMATH JPYT'YIO TOUYKY 3pEHUS, ObITh TOTOBBIM U3MEHHUTH CBOKO TOYKY 3PEHHS;
e cocTaBJATh pedepar 1o onpeaeaeHHoi popme;
®  OCYLICCTBISITh KOCBEHHOE Pa3[eIUTEIbHOE JOKA3aTEeIbCTRO.

Tema 4. [IpakTukym 2. CBoiicTBa coeMHEHUIl HeMeTAJLI0B (3 1)
1. Pemenue skcriepuMeHTalbHBIX 3a1a4 1Mo Teme «lloarpymnma ramorenoB». 2. Pemienne skcrnepuMeHTANbHBIX 3a1ad no Teme «l[loarpymma kuciopomay. 3.
Pewenue sxcnepumenTanbHbIX 3a1a4 o teMe «lloarpynna asora». 4. Pemenne skcnepuMeHTanbHbIX 3a1a4 o teMe «lloarpynna yraeponay. 5. [Homydenue,
coOHMpaHue U pacro3HaBaHUE ra3oB.
IIpeomemnvle pe3ynomamol 00y4enus
OOyuarommiicss HAy9IUuTCS:
e oOpamarbes ¢ 1a0opaTOPHBIM 000PYIOBAHUEM U HarpeBaTebHBIMU MPUOOPAMHU B COOTBETCTBHUHU C MIPABHIIAMU TEXHUKH O€30MacCHOCTH;
e Ha0MIOAaTh 32 CBOMCTBAMH HEMETAJNIOB M UX COCTUHEHHM U SBICHUSIMU, IPOUCXOISAIIIMH C HUMHU;
® ONHUCHIBATH XMMHUYECKUN IKCIIEPUMEHT C TIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO MIIM POJTHOTO) SI3bIKA U SI3bIKA XUMUU;
e JIeNIaTh BBIBOBI 110 PE3YJIbTATAM IPOBEJECHHOTO IKCIIEPUMEHTA.
Memanpeomemuule pe3yivmamel 00VueHus
OOyuaromuiicss Hay4nuTCs:
® ONpeneNnsTh, UCXO U3 Y4eOHOI 3a1auu, HEOOXOAUMOCTh HCIIOIb30BaHUSI HAOIIOICHUS WM SKCIIEPUMEHTA.
(ITpu AByx4acoBOM IMJIaHUPOBAHUU MPOBOJAATCS TOIBKO MpakTUyecKkue padotsl 1,2 u 5.)

Tema 5. O6001meHHe 3HAHUIT IO XUMHUHM 32 KYPC OCHOBHO# 1IK0.bI. [IoaroroBka k rocynapcreeHHoi uroropoii arrecranuu (I'MA) (10 4)

[Tepuonnueckuii 3akoH u Ilepuoanyeckas cucremMa xumudeckux anemMeHToB . 1. Menaeneea. @uU3nyeckuil CMBIC MOPAIKOBOIO HOMEpaA JIEMEHTA,
HOMEPOB NEPHOA U IPyNIbl. 3AKOHOMEPHOCTH U3MEHEHUS CBOMCTB JIEMEHTOB U UX COEIMHEHUH B NIEPHOJAaX U TPYIIax B CBETE NPEACTABIEHHI O CTPOCHUN
aTOMOB 2JIEMEHTOB. 3HAYECHHE MTEPUOJANYECKOr0 3aKOHA.

Bunbl XuMn4eckux cBA3€H U TUIBI KPUCTAIIMYECKHUX PEMIETOK. B3auMOCBS3b CTPOEHUS U CBOMCTB BEILIECTB.

Knaccudukanus XMMHUUYECKUX peakUuid MO pa3IUyHbIM MpHU3HAKaM (YHCIO M COCTaB pearupyroluX U OOpa3yIOUIMXCs BELIECTB; HAJIWYHE TPAHUILIBI
paszzena ¢as3; TerIoBoi dPeKT; U3MEHEHNE CTeNeHell OKUCIeHN aTOMOB; UCIOJIb30BaHUE KaTallM3aToOpa; HaNpaBieHue npoTekanus). CKOpoCcTh XUMHUYECKHX
peakuuii 1 GpaxTopsl, Baustonire Ha Hee. OOpPaTUMOCTh XUMHUYECKUX PEAKIHIl U CITOCOOBI CMEIIEHUS XMMHUUECKOTO PaBHOBECHSI.



[Ipocteie u cnoxHble BelecTBa. MeTalabsl M1 HeMeTalulbl. ['eHeTn4eckue psabl MeTaula, HEeMeTaula U epexoAHoro Meramia. OKCUIbl U THAPOKCHIBI
(ocHOBaHMs, KHCIOTHI, aM(pOTEpHbIE TUAPOKCUIBI), conu. X cocTaB, knaccuukanys U oOlIMe XMMUYECKHE CBOIMCTBA B CBETE TEOPUU AIIEKTPOIUTHUYECKON
JUCCOLIUALUY.

Jluunocmuvie pe3ynbmamsi 00y4eHus.
OOyuarommiicss Hay4IuTCs:
® NOHUMAMb: OCHOBHBIE UCTOPUYECKHUE COOBITHS, CBA3aHHBIEC C PA3BUTHEM XUMMU U OOLIECTBA; JOCTUKEHUS B 00JIACTH XUMHUH U KYJIbTYPHbIE TPaJAULIUU

(B 4acTHOCTH, Hay4HbIE TPAIMLIMU) CBOECH CTpaHbl; OOLIEMHUPOBBbIE JOCTHXKEHMs B 00JACTH XMMHUM; OCHOBHBIE NPUHLUIBI U IPAaBUIa OTHOLIEHUS K

MIPUPO/IC; OCHOBBI 3I0POBOTO 00pa3a KU3HU U 3I0pPOBbECOCPETAIONINX TEXHOIOTHIA;

e [IpaBUJIA IIOBEJECHUS B UPE3BbIUYANHBIX CUTYalUsX, CBA3aHHBIX C BO3JCHCTBUEM pa3IMYHbIX BEILECTB; OCHOBHBIE IIpaBa M 00A3aHHOCTHU IpaxkaHMHA (B

TOM YMCJI€ YYaIerocs), CBA3aHHbIE C JUYHOCTHBIM, IPO(ECCHOHANBHBIM U )KU3HEHHBIM CaMOOIIPEICIEHUEM;

® COLMAIBHYIO 3HAYMMOCTb U COJiepKaHue Mpodeccuii, CBA3aHHBIX ¢ XUMUEH;
® uCnbIMbIEAMsb: YyBCTBO T'OPIOCTH 32 POCCUMCKYI0 XMMUYECKYI0 HAYKy M YBa)KCHUE K HCTOPUM €€ PA3BUTHs; YBAKCHHE W NPUHITHE JTOCTUKCHUN

XMMHU B MHpE; JIIOOOBb K NPUPOE; YBAKEHUE K OKPYXKAIOIUM (YyYallUMCS, YUUTENIAM, POJUTENSAM U JIp.) — YMETb CIIyLIaTh M CJBIIIATh MapTHEpPA,

MPU3HABATH TPABO KAXKJAOTO HAa COOCTBEHHOE MHEHHE, NPUHHMATh PEHICHUS C YYETOM IO3HMIMH BCEX YYaCTHHUKOB, YYBCTBO IPEKPACHOTO H

JCTETUYECKUX YYBCTB Ha OCHOBE 3HAKOMCTBA C MUPOM BELIECTB U UX IIPEBPALICHUN; CAMOYBAKEHUE U HYMOLMOHAIBHO-TIOJOKUTEIBHOE OTHOLLIEHUE K

cebe;

®  npu3HaAéamv: NEHHOCTb 3JJ0POBbs (CBOET0 U JPYTuX Jrojei); He0OXOAUMMOCTb CAaMOBBIPXKEHUS, CAMOPEATN3aL[1H, COLMAILHOTO IPU3HAHUS;

® 0co3Hagamb. TOTOBHOCTb (MM HETOTOBHOCTBH) K CAMOCTOSITEJIbHBIM IOCTYIKaM M JIeHICTBUSAM, OTBETCTBEHHOCTh 3a MX PE3YJIbTaThl; TOTOBHOCTh (MJIU
HErOTOBHOCTB) OTKPBITO BBIPaXKaTh U OTCTAUBATh CBOIO MO3MLIMIO M KPUTHYHO OTHOCHUTBCS K CBOMM ITOCTYIIKaM;

®  1poseaAMb. SKOJOTUYECKOE CO3HAHHE; J0OpOKENaTenbHOCTh, JIOBEPUE U BHHUMATEIBHOCTh K JIIOJASIM, TOTOBHOCTHh K COTPYIHUYECTBY U JIpYyKOe,

OKa3aHUIO TIOMOIIM TeM, KTO B HeW HykaaeTcs; OOOOIIEHHbIN, YCTOMYMBBIA M M30MpaTENbHBIM IMO3HABAaTENbHBIA MHTEpPEC, WHUIMATUBY U

J0003HATENFHOCTh B U3YYEHUH MUPA BELIECTB U PEAKIIHii; 11e1eyCTPEMICHHOCTh U HACTOMUMBOCTD B JJOCTH)KEHUHM 11€JIeH, TOTOBHOCTb K NMPEOJI0JICHUIO

TpYJAHOCTEHN; YOSKIEHHOCTh B BO3MOYKHOCTH MO3HAHUS IPUPOJIbI, HEOOXOAMMOCTH Pa3yMHOI'0 MUCIHOJIb30BaHUS IOCTH)KEHUN HAyKU M TEXHOJIOTHH ISt

pa3BUTHS OOIIECTBA;

® YCTAHABIIMBAThH CBS3b MEX]Y LENbI0 U3YUEHUS] XUMHUH U TEM, JJISl YEro OHA OCYLIECTBIISAETCSA (MOTUBAMH); BBIOJIHATE KOPPUTUPYIOLIYIO CAMOOLIEHKY,
3aKJIIOYAIOIYIOCS B KOHTPOJIE 3a MPOIECCOM H3YYEHHUS XHMHUU U BHECEHMHM HEOOXOAMMBIX KOPPEKTHUBOB, COOTBETCTBYIOLIMX 3TalaM M croco0am

U3Y4YEHHs Kypca XUMHH; BBIIOJIHATE PETPOCIEKTUBHYIO CaMOOLIEHKY, 3aKJIIOYAlOIIYIOCsS B OLIEHKE Ipollecca M pe3ysibTaTa M3ydeHUs Kypca XMMHU

OCHOBHOM IIKOJIBI, ITOJABEACHUN UTOTOB HA OCHOBE COOTHECEHMS LIENIEN U PE3yNIbTaTOB;

® CTPOWUThH XHM3HEHHbIE U NPOPECCHOHATBHBIE IUIAHBI C YYETOM KOHKPETHBIX COLMAIbHO-MCTOPUYECKUX, MOJUTHYECKUX UM HKOHOMHMUYECKUX YCIIOBMIA;

0CO3HaBaTh COOCTBEHHbIE LIEHHOCTH U COOTBETCTBHE UX MPUHUMAEMBIM B KM3HM PELICHHUSM; BECTH TUAJIOT Ha OCHOBE PAaBHOIPABHBIX OTHOIIECHUN U

B3aMMHOIO YBa)XCHHS; BBIACNSATH HPABCTBEHHBIM aCMEKT MOBEIEHUS M COOTHOCUThH IMOCTYHNKHU (CBOM U JIPYrHX JtoJed) U COOBITHUS C MPUHSITHIMHU

TUYECKMMH HOPMaMH; B IIPEJENaX CBOUX BO3MOKHOCTEW IPOTUBOAEHCTBOBATh AEHCTBUAM U BIMSHUAM, NIPEACTABISAIONUM YIPO3y KM3HH, 3/10POBBIO

1 0€30IaCHOCTH JIUYHOCTH M OOIIECTBA.

YuyeOHO-TEeMAaTHUYECKUH ILJIAH



Pasznen Kou-Bo yacoB | Koim4ecTBO KOHTPOJIbHBIX padoT
Beenenne. OOmas xapakTepuCTHKAa XHUMHUYECKHUX JJIEMEHTOB M XHMHUYECKUX PEaKIMi. 10 1
IIepuonnueckuit 3akoH u Ilepuoanueckas cuctemMa XuMu4eckux 35eMeHToB J1. 1. Meneneena
Meraibl 15 1
[Ipaktuxym 1. CBoiicTBa METAIJIOB U UX COCIUHEHUN 1
[TpomexxyTOUHBIN KOHTPOJIb 1 1
Hewmeranmist 26 1
[IpakTukym 2. CBOMCTBA COEAMHEHUI HEMETAIIJIOB 3
HToroBslii KOHTPOJIb 1 1
O06o00mieHre 3HaHMIi IO XUMUH 32 Kypc OCHOBHOM 1IKOJIbI. [ToAroTOBKa K rOCYapCTBEHHOM 11
utorosoi arrectauuu (I'MA)
Hroro 68 5

TemaTu4eckoe IJIAHUPOBAHHUE

Ne Tema ypoxka Kon- Tun ypoka XapakTepucTuKa JesITeIbHOCTH 00YJaroIIUXCs
BO

qaco
B

«BBegenne. Q01asi XapaKTePUCTUKA XUMHUYECKHX 3JIeMeHTOBY». 10 yacos.

1 XapakTepucTuka 1 YPOK «OTKPBITHS» | XapaKTepUCTUKa XUMHYECKHX 3JIEMEHTOB 1-3ro mepuoioB mo ux mnonoxeHuto B Ilepuonmyeckoit
XUMHUYECKOTO HOBOI'O 3HaHMs | CUCTeMe XUMHU4YecKux aneMeHToB Jl. V1. MeHneneeBa; XUMHUECKUX CBOWCTB aM(OTEpHBIX OKCHIOB U
JJIEMEHTA Ha ruipokcuioB. CocTaBlieHNE MOJIEKYJIIPHBIX, MOJIHBIX U COKPAILIEHHBIX MOHHBIX YPaBHEHUN peakini

OCHOBAHHHU €I'0
ITOJIOKCHHUS B

IICXD 1. W.
Mengeneena

2 XapakTepucTUKa 1 ypOK oO1ieme- XapakTepucTuka XMMHUYECKUX JJIEMEHTOB 1—3ro mepuoioB mo uUx mnosoxeHuto B Ilepuonnueckoi
XHUMHYECKOTO TOAOJOTUYECKON | cucTeMe XxuMmudeckux sneMeHToB JI. M. MeHmeneeBa; XuMHUYECKUX CBOMCTB aM(OTEPHBIX OKCHIIOB U
3JIEMEHTA Ha HaIpaBJIE€HHOCTH | TUAPOKCUI0B. COCTaBIEHNE MOJIEKYIISIPHBIX, MTOJHBIX U COKPAIEHHBIX HOHHBIX YPAaBHEHUHN peakuui

OCHOBAHUU €1ro
ITIOJIOKCHUS B
MCXD 1. U




Menneneesa

3 AmdoTtepHbie ypok obmieme- | OnpeneneHue TOHATHS «aM(pOTEpHbIE CoeauHeHUs». HalOmroaeHue W ONHUCAaHWE PEeaKIMi MEXIy
OKCHUJBI U TOJ/IOJIOTMUECKOM | BEHIECTBAMM C ITOMOILBIO €CTECTBEHHOI'O (PYyCCKOIO WIJIM POAHOIO) sI3blKa U si3bIKa XxuMuu. [IpoBenenue
TUAPOKCHUIBI HAIMPABJIEHHOCTH | OMBITOB, MOATBEPKAAIOIINX XUMUUYECKHE CBOMCTBA aM(OTEPHBIX OKCUJIOB U THAPOKCHIOB

4 [Tepuoanueckuit ypok obmeme- | OnpeneneHue BUAOB KiIacCH(UKAIMM: €CTECTBEHHOW M HCKYCCTBEHHOW. BbIomHEHHE NpsSMOro
3aKOH U TOAOJIOTUYECKON | IENYKTUBHOIO J0Ka3aTesnbcTBa. Co3JaHME MOJENEH C BBIJCICHHEM CYHIECTBEHHBIX XapaKTEPUCTUK
[lepuoanueckas HANpaBICHHOCTH | 0OBEKTa U MPEICTABICHHEM X B IPOCTPAHCTBEHHO-TPapUUECKON WM 3HAKOBO-CHMBOJIMYECKON (popme
cuctema /1. 1.

Meneneena

5 Xumudeckas ypok obmieme- | XapakTepuCTUKa POJIM XMMUYECKHMX JIEMEHTOB B )KMBOW U HEXKUBOM npupoze. CocTaBieHUEe aHHOTALlUU
OpraHu3alus TOJIOJIOTMUECKOHM | K TekcTy. OmnpeaeneHue e yueOHOU JesTeIbHOCTH C MOMOUIBI0 YUUTENSI U CaMOCTOATEIbHO, TOUCK
KUBOM U HEXUBOU HAIPABICHHOCTH | CPENICTB €€ OCYILECTBJICHHUS IO IUIaHy, CBEpsisl CBOM JEHCTBHSA C ILENbI0 M NPU HEOOXOIUMOCTH
PUPOJIBI MCIPABIISASA OMUOKY C TOMOIIBIO YUUTENSI U CAMOCTOSATEIHHO

6 Knaccuduxanus ypok obmeme- | Onpenenenns MOHATUN «XMMUYECKas peakLus», «PeaklUud COEAMHEHHUA», «PEaKLUU Ppa3IoKEHUs»,
XUMUYECKHX TOJIOJIOTHUECKON | «peakluuu 0OMEHay, «peaKkluu 3aMeLICHUS», «PEeaKINi HEUTpaIU3aIiuy, «3K30TEPMUUYECKHE PEaKIIUN,
peakuui HAIpPaBICHHOCTH | «JHJOTEPMUYECKHE PEAKIUN», «OO0paTUMbIE PEaKIU», «HEOOpaTHMbIe pPEaKIUuN», «OKHCIHTEIHHO-

BOCCTAHOBUTEJIbHBIE PEAKLIUNY», «TOMOTE€HHBIE PEAKLIMN», «T€TEPOTCHHbIE PEAKIINN», «KATATUTUYECKUE
PEaKINNy», KHEKATATUTUIECKUE PEAKIIUN», «TEIUIOBOM A((HEKT XMMUIECKOH peaknumy. XapakTepuCTHKa
XUMUYECKUX pEaKIUil 10 pa3iIuuHbIM mnpu3HakaMm. CocTaBieHUE MOJIEKYJSPHBIX, MOJHBIX U
COKpAILEHHBIX UOHHBIX YpaBHEHUN peakuuil. OnpeeieHne OKUCIUTENS U BOCCTAHOBUTENS, OKHUCICHMUS
U BoccTaHoBJeHUs. HaOmroneHue 1 onucanyue peakiuii Mex 1y BeIeCTBAMU C MOMOIIbIO €CTECTBEHHOTO
(pycckoro wiM pOJHOrO) si3blKa M s3blka XuMuU. IlpeacraBienue wuHopmanuu 1O TeEMe
«Knaccudukanms XMMHUYECKUX peakiuii» B BUIE TaOJIML, CXEM, OIIOPHOIO KOHCIEKTa, B TOM UYHUCIE C
npuMeHenneM cpeacts KT

7 CkopocTb ypok obmeme- | OnpezeneHre MOHATUS «CKOPOCTh XHMHYECKOH peakuumn». OObsSCHEHHE C NPHUBEIECHUEM IPHUMEPOB
XUMHUYECKHUX TOJIOJIOTMUECKOM | BIMSHUS HEKOTOPBIX (PaKTOPOB HA CKOPOCTh XUMHUECKHUX peakuuil. HaOmroneHue u onucanue peaxiuil
peakuui HaIpaBICHHOCTH | MEX/IY BELIECTBAMU C IOMOIIbIO €CTECTBEHHOIO (PYyCCKOrO WJIM POJHOTO) Si3blKa U S3bIKa XUMMH.

[IpoBeneHNE OMBITOB, MOATBEPHKAAIOIIUX 3aBUCUMOCTh CKOPOCTH XMMHUYECKON PEaKIMH OT PasIUuYHBIX
¢bakTopoB

8 Kartanuzaropsel ypok obmeme- | OmpeneneHue MOHATUS «KaTanu3aTop». HaOmromeHne w omMcaHWE pEakIUii MEXIy BEleCTBaMH C

TOJIOJIOTMYECKON | IOMOIIBK €CTECTBEHHOI'O (PYCCKOIO MM POJHOrO) sI3blka M sA3bIKa XMMHH. [IpoBeneHue OmbITOB,
HAIPaBJIEHHOCTH | MOJATBEP:KJIAIONIUX BIUSHUE KaTAIN3aTOPOB HA CKOPOCTh XUMHUYECKON pPEeaKINU

9 O6o006menne " YPOK [TpencraBnenue undopmaiuu no reme «BBenenue. OOmas XapakTepUCTUKA XUMHUECKUX AJIEMEHTOB U
CHCTEMATHU3AIIHS CHCTEMaTH3allMd | XUMHYECKUX peakuuil. [lepmoguueckuii 3akoH u llepuoanyeckas cucremMa XMMUYECKUX AJ1€MEHTOB /1.
3HAHUW 10 TeMe 3HAHUU W. MenpaeneeBa» B Buje TaONMIl, CXeM, OIOPHOIO KOHCIIEKTa, B TOM YHCJE C MPUMEHEHHEM CpPE/JCTB
«BBenenne» UKT

10 | BxojHO¥M KOHTPOJIb YPOK BelnonHeHne recra




Pa3BUBAIOILIETO
KOHTPOJIS

Tema 1. «MeTamabs». 15 yacos

11 | Bek mennsIii, 1 YPOK «OTKpBITUS | Bbruuciienus no xumudeckuM (opMysiam ¥ ypaBHEHUSIM pEakLUi, IPOTEKAIOIIUX C y4aCTHEM METaJIJIOB
OpOH30BBIN HOBBIX 3HAHUW)» | U UX COCOUHEHUM.
JKEJIE3HbII
12 | Crpoenne aromoB | 1 ypok obmieme- | Onpeznenenue MOHATHS «MeTauiby. COCTaBIeHHE XapaKTEPUCTUKH XMMHUUYECKUX AJIEMEHTOB METAIJIOB
METaUIOB U HX TOAOJOTUYECKOM | MO HX mnoyiokeHuto B Ilepuoamueckoil cucreme xumuueckux »saeMeHToB JI. M. Menneneesa.
¢usnueckue HaNpaBICHHOCTH | XapaKTePUCTUKA CTPOCHHS M OOIMX (PU3MUECKUX CBOMCTB MPOCTHIX BeIIeCTB MeTamioB. OObsIcHeHHE
cBoiicTBa. CruiaBbl 3aBUCUMOCTH CBOMCTB (MJIM MPEJICKA3aHUE CBOMCTB) XUMHUECKUX JIEMEHTOB METAJUIOB OT MOJIOKEHHUS B
[Tepuoanueckoit cucreme xumuueckux snemeHtoB J[. M. MenpneneeBa. YCTaHOBIEHHE NPUYUMHHO-
CIIEICTBEHHBIX CBS3€H MEXAY CTPOEHHUEM aroMa, XMMHYECKOM CBSA3bIO, TUIIOM KPUCTAIUIMYECKOHN
PENIETKN METAJUIOB ¥ X COSIMHEHMI, NX O0IMMHU (PH3UUECKUMH CBOIICTBAMHU
13 | Xumunueckue 1 ypok obmeme- | OnpezneneHue NOHATUS «PsJl aKTUBHOCTH METAJUIOBY». XapaKTEPUCTHKAa XUMHUECKUX CBOMCTB MPOCTHIX
CBOMCTBA METAJUIOB TOJIOJIOTHYECKOH | BemiecTB MeTayuioB. OOBSICHEHHE 3aBUCHMOCTH CBOMCTB (WJIM MpEICKa3aHUE CBONCTB) XMMHUYECKHX
HAIIPABJICHHOCTH | 2JIEMEHTOB METAJUIOB OT NoJokeHUs B Ilepmonmyeckoil cucreme xumuueckux siemeHTtos /[ WM.
MenneneeBa. CocTaBieHUE MOJEKYISPHBIX YPaBHEHUH pEaKIMM, XapaKTepU3YIOILIUX XUMUYECKUE
CBOMCTBA METAJUIOB M WX COCAVUHEHMH: DSJIEKTPOHHBIX YPAaBHEHMHM IIPOLECCOB  OKHMCIEHUS
BOCCTAHOBJIEHMSI; YpPaBHEHHUH 3JEKTPOJIMTHUECKON JIHUCCOLMALMK; MOJIEKYJSIPHBIX, IOJHBIX U
COKpAILEHHBIX MOHHBIX YPaBHEHUN pPEaKIHUM C y4acTUEM DJIEKTPOJIUTOB. YCTAaHOBIEHUE NPUYUHHO-
CIIEICTBEHHBIX CBSI3€ll MEXAYy CTPOEHHUEM arToMa, XHMHUYECKOM CBS3bI0, TUIIOM KPHCTANTMYECKON
pELIeTKH METaUIOB M MX COCAMHEHHMH, MX XUMHYECKMMM cBoWcTBamM. HalmroneHue M onucaHue
XUMHUYECKOro sKcrepumenTa. [lpeacrasnenre nndpopmaiuu B Buje TalOIMIl, CXEM, OTIOPHOTO KOHCIIEKTA,
B TOM umciie ¢ npuMeHenueM cpeacts KT
14 | Meramisl B 1 ypok obmeme- | CocTaBiieHHE MOJIEKYJISIPHBIX YpaBHEHHUI peakiuil U 3JEKTPOHHBIX YpPaBHEHUH IMPOILIECCOB OKUCIEHUU
IIPUPOJIE U UX TOJIOJIOTUYECKOM | BOCCTAHOBJICHHS, XapaKTEPU3YIOLIUX CIOCOOB! MOMydeHus: MeTaioB. [logbop (¢ momoIipio yuyuTens)
HOJTy4YeHue HaIPaBJIEHHOCTH | CIOBapel, SHIMKIONEANN, CIIPAaBOYHUKOB, 3JIEKTPOHHBIX JUCKOB M JPYTMX MCTOYHUKOB MH(OpManuu,
HEOOXOIUMBIX JUIsl pelieHust yueOHbIX 3ajad. ConocraBieHne HHPpOpMaIK, MOJTYyYeHHON U3 pa3IuYHbIX
HCTOYHUKOB
15 | Ionsarue o 1 ypok obmeme- | OnpeneneHuss MOHATHH «KOPPO3USL», «XUMHUECKas KOPPO3UA», «IJIEKTPOXUMHUUECKAs KOPPO3USD».
KOppO3UH Tozosnioruuecko | Mmoctpanusi TOHITUH «KOPPO3US», «XUMHUYECKas KOPPO3USL», «IIIEKTPOXUMHUYECKAss KOPpPO3Us»
METAJIJIOB HAIPaBJIEHHOCTH | IPUMEPAMU MPOLECCOB, NPOUCXOASIINX C Pa3IMYHbIMU METaJJIaMHU.
16 | Lllenounsie 1 ypok obmeme- | Onpenenenne MOHATHS «IleI0YHble MeTauiby. CocTaBiIeHHE XapaKTePUCTUKH IIEIOYHBIX METAJJIOB IO
METaJIIIbI TONOJIOTMYECKON | X monoxeHuto B Ilepuoguueckoit cucreme xumudeckux dinemeHtoB JI. M. Mengaeneesa.
HANpaBJIEHHOCTH | XapaKTepUCTUKA CTPOEHUS U OOMMX (U3NYECKUX M XUMHUYECKHX CBOWCTB IIEJTOYHBIX METAJlJIOB.
17 | Coepunenus 1 ypok obieme- | XapakrepucTuka (GU3NUECKUX M XUMUYECKUX CBOMCTB OKCUIOB M TMIPOKCHJOB LIETOYHBIX METAJUIOB.




MICJI0OYHBIX
MCETAIJIOB

TOOJIOTUYECKOUN
HaMpaBJIECHHOCTH

OOBbsICHEHHE 3aBUCHIMOCTH CBOMCTB (MJIM MPECKA3aHNE CBOMCTB) MIEIOYHBIX METAJUIOB OT MOJOXKECHHS B
[Tepuoanueckoit cucreme xumuueckux asnemMeHToB JI. M. MenneneeBa. CocTaBlieHME MOJIEKYJISPHBIX
YpPaBHCHUN pEaKIUi, XapaKTepU3YIOLIIMX XUMUYECKHME CBOWCTBA WIEJIOYHBIX METALUIOB U HUX
COCIMHEHUI: JJIEKTPOHHBIX YPAaBHEHMH IPOLECCOB  OKHMCIICHUS-BOCCTAHOBIICHUS;  ypaBHEHUI
AIEKTPOJIUTUYECKON JTUCCOLMALIMKM; MOJICKYJISPHBIX, TMOJIHBIX M COKpPAIIEHHBIX HOHHBIX YpaBHEHHI
peakLMil C y4aCTHEM BJIEKTPOIUTOB. Y CTAHOBIIEHHUE TPUYMHHO CIEACTBEHHBIX CBSI3€U MEXKIY CTPOCHUEM
aTomMa, XHUMHUYECKOW CBSA3bIO, THUIIOM KPUCTAUIMYECKOM PEIIETKH IIEJIOYHBIX METaUIOB U UX
COCIMHEHUH, UX XUMUYECKUMH CBOMCTBaMH. Bpluncienus no xumuueckum (GopmysnaMm U ypaBHEHUSIM
peaKIHii, MPOTEKAIOIIMUX C YYACTUEM HICJIOYHBIX METAJUIOB U UX COCIMHEHUIM
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Illenouno3zemenn-
HBIE METAJIJIbI.

YpOK of1ieme-
TOJIOJIOTHUECKON
HaMnpaBJIECHHOCTU

19

CoennaeHns
LIEJIOYHO3EMENb-
HBIX MCTAJIJIOB

OmnpeneneHre  TOHATHUS — «ILIEJIOYHO3EMENIbHBIE  METAJLIbI». CocTaBieHue  XapaKTEPUCTUKHU
HICJIOYHO3CMCECIIBHBIX METAJIJIOB 110 UX ITOJOKCHUIKO B Hepno;mqecxoﬁ CUCTEMEC XUMHUYCCKUX BJICMCHTOB
J. 1. MenneneeBa. XapakTepuCTHKa CTPOCHUS W OOHMUX (PU3MYECKHMX W XUMHYECKHUX CBOKMCTB
IICJIOYHO3CMCEIIBHBIX MCTAJIJIOB. XapaKTCpI/ICTI/IKa (bHSI/ILIeCKI/IX U XUMHYCCKUX CBOfICTB OKCHUI0OB H
THAPOKCHJIOB IICIIOYHO3EMENBHBIX MeTaIoB. OOBSICHEHUE 3aBUCHMOCTH CBOMCTB (WJIM TpeACKa3aHUe
CBOﬁCTB) IICJIOYHO3CMECIbHBIX MCTAJIJIOB OT IIOJIOXKCHUA B Hepno;mqecxoﬁ CUCTEMEC XHUMHUYCCKUX
sanemenToB /JI. 1. MengaeneeBa. CocTaBieHuEe MOJEKYJISIPHBIX YPABHEHHMI PEAKLUN, XapaKTEPU3YIOLIUX
XUMHUYCCKHUEC CBOﬁCTBa IICJIOYHO3CMCECIIBHBIX MCTAJIJIOB U HUX COGILHHGHI/IfIZ BHCKTpOHHI)IX ypaBHeHI/Iﬁ
MPOLIECCOB  OKMCJIEHHUS  BOCCTAHOBJICHUS;  YPaBHEHUW  AJIEKTPOJUTHUYECKOM  JMCCOLMALINY;
MOJIeKy.H?IpHI)IX, IIOJIHBIX H COKpaHleHHI)IX HNOHHBIX ypaBHeHI/Iﬁ peaKHI/If/'I C y‘IaCTI/IeM E)JICKTpOJII/ITOB.
YcTaHoBIEHUE IPUYUHHOCIIEICTBEHHBIX CBSI3€d MEXAY CTPOCHUEM aTOMa, XMMHYECKOU CBS3bI0, TUIIOM
KpHCTEU'IJ'IH‘-IGCKOfI pGHICTKI/I IICJIOYHO3CMEIBbHBIX MCTAJIJIOB U HUX COGI[I/IHGHI/II\/JI, X XUMHYCCKUMU
cBoiictBamu. HabmioeHue U omnucaHue XUMHUYECKOTO IKCIEPUMEHTa. BBIUMCIIEHUS MO XUMUYECKUM
dbopMmysaM U ypaBHEHUSIM PEAKIMi, MPOTEKAIINX C YYaCTHEM IIEIOYHO3EMENbHBIX METAUIOB M HX
COCIMHEHU

20

AJTIOMAHAN

ypOK o01ieme-
TOJIOJIOTHUECKOH
HAITpaBJICHHOCTHU

21

CoennaeHnsa
AJIFOMUHUA

CocraBieHre XapakTEepUCTUKU aJlFOMUHHUSA 10 €ro MojoxkeHuto B [lepuoanueckoil cuctemMe XUMHUECKUX
anemeHToB J[. M. MenneneeBa. XapakTepuCTUKa CTPOEHUS, (PU3MUECKUX U XHUMHUYECKHUX CBOMICTB
aMIOMUHUS. XapakTepUCTUKa (PU3MUECKUX U XMMHUYECKHUX CBOMCTB OKCHJa M THIPOKCHJA aIFOMUHUA.
OOBbsicCHEHME 3aBHCUMOCTH CBOWCTB (MJIM TpEACKa3aHHWE CBOWCTB) AallOMUHMS OT TIOJOXEHUS B
[Tepuoanueckoit cucteme xumuueckux anemeHToB J[. M. MenneneeBa. CocTaBieHHE MOJEKYJISIPHBIX
YPaBHEHHUH peaklui, XapaKTEpU3YIOIIUX XHMHUYECKHME CBOICTBAa AJIIOMHHMS M €ro COEIMHEHUN:
AIIEKTPOHHBIX YPaBHEHUU MPOLECCOB OKUCIEHMS] BOCCTAHOBJIEHUS; ypPaBHEHUH OSIEKTPOIUTHUECKOM
JUCCOLMAIINN; MOJIEKYJIIPHBIX, MOJHBIX U COKPALICHHBIX MOHHBIX YPAaBHEHMM peakUui C y4acTueM
AIIEKTPOJIUTOB. Y CTAHOBJICHHE IPUYMHHO-CIIEJICTBEHHBIX CBSA3EH MEXKIY CTPOEHHUEM aTOMa, XUMUYECKOU
CBA3bIO, TUIIOM KPHUCTAJUIMUECKON PEIIETKH AQlIOMHHHS M €ro COEIMHEHUH, €ro XUMHUYECKUMU
cBoiictBamu. HabOmioneHue M onucaHue XUMHUYECKOTO IKCHEpPUMEHTa. BhIUMClieHHs MO0 XHMHUYECKUM
dbopMynaM U ypaBHEHUSIM peakIfii, IPOTEKAIONINX C YIaCTHEM AIFOMUHUS M €r0 COeIMHEHUHN
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Kemneso

ypOK oO1ieme-
TOJIOJIOTUUECKOH
HaHpaBJ'IeHHOCTI/I

CocraBieHHE XapaKTEPUCTHKU eje3a MO ero NnoyoxeHuto B Ileproaudeckoil cucteMe XMMHUYECKUX
anemeHnToB JI. M. MenneneeBa. XapakTepucThKa CTPOCHUSA, (PU3NYECKMX W XUMHUYECKHX CBOMCTB
xene3a. XapakTepUCTHKA (DU3MYECKMX M XUMHUECKHUX CBOMCTB OKCHIIOB M THJIPOKCHUAOB JKeje3a.
OOBbsicCHEHME 3aBUCUMOCTH CBOMCTB (WM IIpeACKAa3aHHE CBOWCTB) JKejle3a OT IIOJOXKEHHUS B
ITepuoaunueckoit cucrteme xumuueckux 3iemMeHToB J[. M. MengeneeBa. CocTaBieHHE MOJIEKYJISPHBIX
YPaBHEHHH peakUui, XapaKTEepPU3YIOIIMX XHMUYECKHE CBOMCTBA JK€JI€3a W €ro CcO €IMHEHUMN:
AJIEKTPOHHBIX YPAaBHEHUH IPOLECCOB OKUCIEHMSI BOCCTAHOBJIEHUS; YpPaBHEHUH 3JIEKTPOIUTHUECKOM
JUCCOLMALNN; MOJIEKYJIAPHBIX, IOJHBIX W COKPALICHHBIX MOHHBIX YPABHCHMM pEakUUi C y4acTUEM
AJIEKTPOJIUTOB. Y CTAHOBJIIEHUE IPUYMHHO-CIICICTBEHHBIX CBSA3EH MEXAY CTPOSHUEM aTOMa, XMMUYECKON
CBA3bI0, TUIIOM KPUCTAJIUIMYECKON PEIIECTKH JKeJle3a U €r0 COeAMHEHNH, er0 XUMUYECKUMHU CBOMCTBaMHU.
HaGnronenue M onucaHue XUMHYECKOTO SKCIEPUMEHTA. BBIUMCIIEHUS MO XUMHUYECKUM (GopMmyliaM U
YPaBHEHHUSM PEaKLUi, IPOTEKAIOIINX C YYaCTUEM JKEJIE3a U €r0 COCNMHEHNN
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CoennaeHns
)Kenesa

yYpOK o01ieme-
TOJIOJIOTHUECKOM
HaITpaBJICHHOCTHU

CocraBiieHHE XapaKTEPUCTHKU XeJje3a MO ero nosuoxeHuto B [lepuoguueckoil cuctemMe XMMHUYECKUX
anemeHToB J[. M. MenneneeBa. XapakTepuCTUKa CTPOEHUsS, (PU3MUECKUX M XUMHUYECKUX CBOMCTB
xene3a. XapakTepUCTHKA (DU3MYECKMX M XUMHUYECKHUX CBOMCTB OKCHIIOB M THJIPOKCHIOB JKeje3a.
OOBbsicHEeHME 3aBUCUMOCTH CBOMCTB (WM TIpeACKa3aHHE CBOWCTB) JKejle3a OT IIOJOXKEHUS B
[lepuoanueckoit cucrteme xumuueckux anemeHToB JI. M. MenneneeBa. CocTaBieHUE MOJEKYISIPHBIX
YPaBHEHMM peaklMi, XapaKTepU3yIOUIMX XHMHYECKHE CBOWCTBA JKejle3a M €ro Cco eAMHEHM:
AJIEKTPOHHBIX YPaBHEHUU IPOLECCOB OKUCIEHHUSI BOCCTAHOBJIECHUS; YpPaBHEHUH 3JIEKTPOIUTHUECKOM
JUCCOLIMALIMU; MOJIEKYJIIPHBIX, TMOJHBIX M COKPALICHHbIX HOHHBIX YpaBHEHMH peakuuil ¢ ydacTuem
AIIEKTPOJIUTOB. Y CTAHOBJIIEHUE IPUYMHHO-CIICJCTBEHHBIX CBS3€H MEXKAY CTPOEHHUEM aTOMa, XUMHUYECKOMN
CBAA3bI0, TUIIOM KPUCTAJUIMUECKON PEIIETKH JKeJle3a U €r0 COEAUHEHNH, €r0 XUMUYECKUMHU CBONCTBaMH.
Habmtonenne u onucaHue XMMUYECKOTO IKCHEPUMEHTA. BbrunMcieHus mo XuMMH4YecKuM (opmyiam U
YPaBHEHHUSM PEaKLUH, IPOTEKAIOIINX C YYaCTUEM JKEJIE3a U €r0 COENMHEHNI
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0O0001enne

3HAaHUH 10 TEME

«MeTtamie

YpPOK
cucTeMaTu3annu

3HAHUH

Boruncnenus no xumudeckum GopMysiaM U YpaBHEHUSM peaklui, MPOTEKAIOIINX C yYaCTHEM METAUIOB
u ux coequHenuil. Ilpeacrasnenne nupopmanuu no reme «MeTtauib» B BUJIE TaOJIHII, CXEM, OIIOPHOTO
KOHCIIEKTa, B TOM uucie ¢ npuMeHennem cpeacts MKT.
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KonTponbHas
pabora 1o
«MeramisD)

TEMEC

YPOK
Pa3BUBAIOIIETO

KOHTPOJIA

Brinonnenue tecra

Tema 2. [lpakTukym 1. «CBoliCTBa METAJJIOB M UX cOeqUHeHMID» 1 yac
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Pemenue
SKCIEPUMEHTATb-
HBIX 3aJ1a4

1

YPOK peduiekcuu

OKCIEPUMEHTAIbHOE  HUCCJIEIOBAHME  CBOMCTB  METAUNIOB M WX  COEAUMHEHUH,  pelIeHHe
OKCIIEPUMEHTANIBHBIX 33/ad 1o Teme «Mertamney. PaGota ¢ maGopatopHbiM 000pydOBaHUEM |
HarpeBaTeNbHBIMU MPUOOpPaMH B COOTBETCTBUHU C MpaBWJIAMU TEXHUKH Oe3omacHOocTH. HalOmromenue
CBOWCTB METAJUIOB M WX COCIMHEHWW W SIBJICHHUM, MPOUCXOASIMIMX ¢ HUMU. OnucaHue XUMHUYECKOTO
HKCIIEPUMEHTA C TMOMOIIBI0 E€CTECTBEHHOTO (PYCCKOrO WM POJHOTO) SI3bIKa U s3bIKA XHMHH.




@®opMyIHpOBaHUE BHIBOJOB MO pe3ylbTaTaM MPOBEACHHOTO dKcrepuMeHTa. OnpeneneHue (MCXOAs U3
y4aeOHOM 3a/1aun) HEOOXOIUMOCTH MCIIOIH30BaHUS HAOIIOICHUS UITH DKCIIEPUMEHTA
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IIpomexxyTouHbII
KOHTPOJIb

YPOK
pa3BUBAIOILETO
KOHTPOJIS

Brinonnenue tecra

Tema 3. «HeMeTaJIbD». 2

6 yaca
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O06mas
XapakTEPUCTHKA
HEMETAIJIOB

OrnpesenieHust MOHATUN «HEMETAIUIBDY, «TAJIOTeHbD», «AJIOTPOINHBIC BUIOM3MEHEHUsN». XapaKTepUCTUKA
XUMHUYECKHX 3JIEMEHTOB HEMETAJUIOB: CTpoeHHue, (u3mueckue cBoiicTBa HemeTayuioB. (CocTaBiieHHE
HA3BaHMI COCNMHEHUN HEMETauIoB 1o Gpopmyne u ux Gopmy 1o HazBaHU0. OOBSICHEHHE 3aBUCUMOCTH
CBOMCTB (WM MpeICKa3bIBaHUE CBOMCTB) XMMHMYECKHUX JJIEMEHTOB HEMETAJIOB OT IOJIOKEHUs B
[Tepuoanueckoit cucreme xumuueckux snemeHtoB J[. M. MenpneneeBa. YCTaHOBIEHHE NPUYUMHHO-
CJIE/ICTBEHHBIX CBS3€Hl MEXIYy CTPOCHHEM aroOMa, XHMMHUYECKOW CBA3BIO, THUIIOM KPHUCTAJIMYECKOU
PEIIEeTKH HEMETAJUIOB U UX COCTMHEHHM, UX (DU3MUYECKUMU CBOMCTBAMH.
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XUMHYECKHE
CBOMCTBaA
HEMETAJIJIOB M HX
MOJTy4YEHHE

ypOK oO1ieme-
TOJIOJIOTUYECKOU
HaMnpaBJIECHHOCTU

XapakTepucTUKa XUMHUYECKHUX 3JIEMEHTOB HEMETAJIOB: CTPOCHUE, (PHM3NUYECKHUE CBOMCTBA HEMETALIOB.
CocraBiieHHEe Ha3BaHW COCIMHEHUN HEMETAUIOB 10 Qopmyiae W uX (OpMyl MO HA3BaHUIO.
CocraBiieHHE MOJEKYJISIPHBIX YpPaBHEHHMM peaKIUi, XapaKTepU3YIIIUX XUMUYECKHE CBOMCTBA
HEMETAJVIOB U HX COEAUHEHMM, SJIEKTPOHHBIX YPAaBHEHHI MPOLIECCOB OKHUCICHHS BOCCTAHOBJICHHUS.
YcraHoBIEHNE TPUYMHHO-CIIEICTBEHHBIX CBSI3€H MEXKIY CTPOCHUEM aTOMa, XUMHUYECKOU CBSI3bI0, THIIOM
KPUCTAJUIMYECKOM PEIIETKH HEMETAUIOB W HX COCAUHEHUH, HUX XHUMUYECKMMHU CBOMCTBAMM.
BrimonHeHne pacyeToB Mo XUMUYECKUM (GopMyliaM U YpaBHEHUSM PEaKIIHUi, MPOTEKAIIINUX C YYaCTHEM
HEMETaJJIOB M UX COeTUHEHUMN
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Bonopon

ypOK oO1ieme-
TOJIOJIOTUUECKOM
HaIpaBJIEHHOCTH

XapakTepucTUKa BOJOpPOJA: CTpOeHHE, (U3NYECKHMEe W XUMHUYECKHE CBOMCTBA, IIOJydYe€HUE W
npumeHenue. CocTaBieHue Ha3BaHUI COeIUHEHUH BOgOpoia o Gopmyiie U ux (GopmMys Mo Ha3BAHUIO.
OOBsicCHEHME 3aBHCHMOCTH CBOMCTB (WJIM TMpeJICKa3blBaHWE CBOMCTB) BOJOpPOJA OT IOJIOXKEHUS B
[Tepuoanueckoit cucteme xumuueckux anemeHToB J[. M. MenneneeBa. CocTaBieHHE MOJEKYJISIPHBIX
YPaBHEHUH peakLui, XapaKTEPU3YIOIUX XMUMHUYECKHE CBOMCTBA BOJOPOAA, IEKTPOHHBIX ypaBHEHUN
IIPOLIECCOB OKUCJIEHUSI-BOCCTAHOBIICHUS; MOJIEKYJISIPHBIX, TOJHBIX U COKPALICHHBIX HOHHBIX YPaBHEHUMN
peakuui ¢ y4acTHEM DIIEKTPOJUTOB. Y CTAHOBJIIEHME IIPUYMHHO-CICIACTBEHHBIX CBS3€H MEXKAY
CTPOCHHEM aTOMa, XHUMHUYECKOM CBSA3bIO, THUIIOM KPHUCTANIMYECKOM pELIETKH BOJOPOJAA, €ro
(GU3NUeCKUMHU U XUMHUYECKUMH cBolicTBamMH. HabutoieHre u onucanne XMMHYECKOTO 3KCIIEPUMEHTa 10
pacro3HaBaHHIO BOJIOpO/a. BelmonHEeHHE pacyeToB 10 XUMUYECKUM (HOpMYIJIaM U YpaBHEHUSM pEaKLIUi,
IIPOTEKAIOIINX C YYACTHEM BOJOPO/IAa ¥ €70 COENUHEHUN
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Bonma

yYpOK of1ieme-
TOJIOJIOTHYECKOM
HAITpaBJICHHOCTHU

XapakTepucTuKa BOJbI: COCTaB, (PU3WYECKHE W XMMHUYECKHE CBOMICTBa, HAXOXKJIEHHE B MPUPOJE U
npuMeHeHne. CoCTaBlIEHUE MOJIEKYJISPHBIX YPAaBHEHMHM DEaKIUi, XapaKTepU3YIOIIUX XWMUYECKUE
CBOICTBa BOJbI, DJIEKTPOHHBIX YpPAaBHEHUN HPOIIECCOB OKHUCIEHHS BOCCTAHOBJIEHMS. Y CTaHOBIIEHHE
IIPUYMUHHO-CJIEICTBEHHBIX CBA3€M MEXKIY XMMHYECKOM CBS3bI0, THIIOM KPHUCTAJUIMUECKON PpEHIETKH




BOIBI, €€ (PM3MYEeCKMMH M XUMHYECKHMMH CBONCTBaMH. BBIMONHEHHWE pacdeToB MO XHUMHUYECKUM
dbopMynaM U ypaBHEHHSIM peakliii, IPOTEKAIOUINX C y4aCTHEM BOJbI
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T"anoredsl

YpOK o0111eme-
TOJIOJIOTUUECKOH
HaIpaBJIEHHOCTH

XapakTepucTUKa TaJOrCHOB: CTpOeHWE, (U3NYECKUE M XHUMHYECKHE CBOWCTBA, IMIOJIYYCHHE U
npumeHenne. CocTaBIeHUE Ha3BaHWW COCTUHEHUHN TajJoreHoB 1o Gopmyse U uxX GopMys IO Ha3BaHUIO.
OOBbsICHEHHE 3aBUCHMOCTH CBOWCTB (WM TIPEJCKA3bIBAHUE CBOWMCTB) TAaJIOTCHOB OT TIIOJIOKCHHS B
[lepuoanueckoit cucrteme xumuyeckux snemeHtoB JI. M. MenneneeBa. CocTtaBieHUEe MOJEKYIISPHBIX
YPaBHEHUIN PEAKIMH, XapaKTEPU3YIOLIIMX XUMUYECKUE CBOKWCTBA TaJIOTEHOB, 3JIEKTPOHHBIX YPABHECHHM
MPOIECCOB  OKHUCIICHUSA-BOCCTAHOBJICHUS. Y CTAHOBJICHUE NPUYMHHO-CICACTBEHHBIX CBSI3€M MEXIY
CTPOCHHEM aToOMa, XUMHUYECKON CBS3bI0, THUIIOM KPHUCTAIMYECKON PEHIETKH TajJOoreHOB, €ro
(UBUYECKUMU U XUMUYECKUMH CBOWCTBaMH.
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CoennaeHnsa
TaJIOTEHOB

YpOK o0111eme-
TOJIOJIOTHUECKOM
HaITpaBJICHHOCTHU

XapaKkTepuCTUKa COSAMHEHUI TalOreHOB: COCTaB, (PM3MYECKHE U XMMUYECKHE CBOICTBA, MOJIyYCHUE U
npuMeHeHue. CoCTaBlIeHUE HAa3BaHUN COEMHEHUH raJoreHoB 1o ¢opmyne U ux (GopMys 0 Ha3BaHMIO.
CocraBieHHEe MOJIEKYJSIPHBIX ypaBHEHUN peaklMid, XapakTepU3yIOLIUX XUMHYECKHE CBOMCTBa
COEJIMHEHUH TaJOr€HOB, JIEKTPOHHBIX YPAaBHEHUN IIPOLECCOB OKUCIEHUS BOCCTAHOBIICHUS; YPaBHEHUN
ANEKTPOJUTUYECKON JUCCOLMALIMN; MOJIEKYJSPHBIX, IIOJHBIX W COKpPAILCHHBIX HOHHBIX YpPaBHEHMI
peakuui ¢ y4acTHEM DJIEKTPOJIUTOB. YCTAHOBJIEHHWE IIPUYMHHO CIEICTBEHHBIX CBSI3€d MEXAY
XUMHYECKON CBSA3BIO, THIIOM KPHCTAUTUYECKON PEIIETKH COSIWHEHHH TaJOreHOB, UX (U3UYECKUMHU U
XMMUYECKH MU cBolicTBamMu. HabiroieHre u onucaHue XMMUYeCKOIro SKCIIEPUMEHTA 10 PACIO3HABAHUIO
XJjopuz, OpoMui, MOJU] HOHOB. BBINOIHEHHE pacyeToB MO XMMHUYECKUM (OpMysiaM M ypaBHEHUSIM
peaxkuuii, NPOTEKAIIMX C Y4aCTUEM COCIUHEHUI raJIOrT€HOB
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Kucnopon

ypOK o01ieme-
TOJIOJIOTHUECKOH
HaITpaBJICHHOCTHU

XapakTepucTuKa KUCIOpoJa: CTpOEHUE, alJIOTPONus, PU3NYecKre U XMMHUUECKHE CBOWCTBA, MOJIyYeHHE
U MIpUMEHEHHE aJUIOTPONHBIX Moau¢ukanuii CocraBieHne Ha3BaHUM COEQMHEHUH Kuciopoaa mo ¢op
MyJsie U ux Gopmyn 1o HazBaHUO. OOBICHEHHE 3aBUCUMOCTH CBOMCTB (WJIM MpeJCKa3bIBAHUE CBOMCTB)
KHCIIopoa OT nosoxeHus B Ilepumonnueckoit cucreme xummueckux vieMeHToB JI. M. Menneneesa.
CocraBieHHe MOJIEKYJSIPHBIX ypaBHEHUM peaklMid, XapakTepU3yIIIUX XUMHYECKHE CBOMCTBa
KHCIIOPOZla, DJIEKTPOHHBIX YPAaBHEHMH IIPOLIECCOB OKHCIIEHUS- BOCCTAHOBJICHMS. Y CTAHOBIICHHE
IPUYMHHO-CJIE/ICTBEHHBIX CBA3€M MEXIy CTPOEHHEM aTroMa, XUMHUYECKOW CBA3bIO, THUIIOM
KPUCTANTNYECKOM peleTK! KUCIopoa, ero (pU3nuecKUMH U XUMUYECKUMHU CBOMCTBaMHU. BrinonHeHue
pacueToB 10 XUMUYECKUM (OPMYJIaM U YpaBHEHUSIM PEaKIMi, NPOTEKAIOUINX C y4aCTHEM KHCI0pOoa
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Cepa, ee
dusnueckue u
XUMHYECKHE
CBOMCTBA

yYpOK of1ieme-
TOJIOJIOTHYECKOM
HAIpaBJICHHOCTHU

XapakTepucTuKa Cepbl: CTPOCHHE, aUIOTpOmnusi, GU3NYECKHEe U XUMHUYECKHE CBOWCTBA, MOJIyuY€HUE U
npuMeHeHrne. CocTaBlieHHE Ha3BaHMH COENMHEHHMH cepbl 1Mo (opmyie U ux (opMysl MO Ha3BaHMIO.
OObsicHEHHE 3aBHCHMOCTH CBOMCTB (WM TIpe/ACKa3blBAaHME CBOICTB) Cepbl OT TOJOXKEHUs B
Ilepuoanueckoit cucrteme xumuueckux aieMeHToB JI. M. MenneneeBa. CocraBieHHe MOJEKYJISIPHBIX
YpPaBHEHUN pEaKIHil, XapaKTepHU3YIOIINX XUMHUYECKHUE CBOMCTBA CEpbI, DJEKTPOHHBIX YpPaBHEHUU
IIPOLIECCOB OKUCJIEHHMSI BOCCTAHOBJICHMS. YCTaHOBJIEHUE IPUYMHHO CJIEACTBEHHBIX CBA3EH MeEXay
CTPOCHUEM aToMa, XUMHUYECKOW CBS3bIO, TUIIOM KPUCTAJUIMYECKON PEIIETKU Cepbl, ee (PU3NYECKUMU U
XUMHUYECKMMH CBOWCTBaMHU. BblmoiHeHHE pacueToB N0 XHWMHUYECKUM (opMmynaM U ypaBHEHUSIM




peaxiuii, MPOTEKAKIIMX C Y4aCTUEM CEPbI

36 | CoenuueHus cepsl ypok obmeme- | XapakTepUCTHKAa COCIMHEHHH CEphl: COCTaB, (PU3WYECKHME W XUMHUYECKHUE CBOWCTBA, TMONYYCHUE U
TOJIONIOTHYECKOH | mpuMeHeHue. CocTaBleHUEe Ha3BaHWM COeAMHEHUWH cephl Mo (opmyne U ux (GopMyn 1Mo Ha3zBaHUIO.
HanpaBieHHocTH | CocTaBiieHHE MOJIEKYJSIPHBIX YPAaBHEHUH peakuuid, XapaKTepU3yHIOIIMX XHMHUYECKHE CBOWCTBA
COCIMHEHUIN Cepbl, JJIEKTPOHHBIX YPABHEHMHM IHPOIIECCOB OKUCIEHHUS BOCCTAHOBIICHMS, ypaBHEHUI
AIIEKTPOIIMTUYECKON JUCCOLMALMU; MOJIEKYJIPHBIX, IOJHBIX U COKPALICHHBIX HOHHBIX YpaBHEHHUH
peakuui ¢ y4acTHEM DJEKTPOJIUTOB. YCTAHOBJIEHHWE IIPUYMHHO CIIEJICTBEHHBIX CBSI3€H MEXAY
XMMHUYECKOH CBS3bI0, THIIOM KPHUCTAIMUECKOW PELIETKH COEIMHEHMH Ccepbl, UX (QU3MUECKUMH H
XMMHUYECKHMHU CBOICTBAMU
37 | CepHas  Kkuciora ypok obmeme- | CepHast KMCIIOTA KaK IEKTPOJIMUT U €€ COJIM, UX NPUMEHEHUE B HApOJHOM Xo3siicTBe. JleMoHcTpanuu.
KaK D3JIEKTPOJIUT U Tostonorudeckoir | O6pasubl NPUPOJHBIX coeAnHEHUH cepbl. OOpa3ibl BaXHEUIINX JIUIsI HAPOIHOTO XO3SHUCTBA CYIb(aTOB.
ee coJu HaNpaBICHHOCTU | YCTaHOBJIECHUE IPUYMHHO CIICACTBEHHBIX CBsI3€l MEXAY XMMUUYECKON CBA3bIO, TUIIOM KPUCTAJUIMYECKON
PELIETKH CepHOW KHCIOTHI, €¢ (PM3NYECKMMU U XUMHUYECKUMH CBOMCTBaMu. HabmiogeHue m omnmcaHue
XMMUYECKOI'0 3KCIIEPUMEHTA 10 paclo3HaBaHMIO CyJIb(haT HOHOB
38 | Cepnas  kuciora ypok obmeme- | CocraBieHHe MOJIEKYJISPHBIX YpaBHEHUH peakiMid, XapaKTepU3yIOIIUX XUMHUYECKHE CBOMCTBA CEpHOU
KaK OKHCIIUTEIb. TOJIOJIOTMYECKON | KUCIOThl KaK OKHUCIMUTENS, OSJIEKTPOHHBIX YPAaBHEHMH IPOLIECCOB OKHUCIIEHUS BOCCTaHOBJICHHUS.
HaNpaBICHHOCTH | XapaKTepUCTHUKA MOJIYYECHUs M IPUMEHEHHs CepHOU KUCIIOTHI. BhINONIHEHNE pacyeToB M0 XUMHUYECKUM
dopMysiaM U YpaBHEHHSIM peaklUi, IPOTEKAIOUINX C yYaCTHEM CEPHON KHUCIIOTHI
39 | Azoruero ypoK obiieme- | XapakTepUCTHKA a30Ta: CTPOEHME, (PU3MUECKHEe U XMMHUYECKHE CBOMCTBA, MOIY4YEHUE U IPUMEHEHUE.
CBOMCTBa toponoruueckor | CocTaBieHUE Ha3BaHHWM CcOeAMHEHUW a3zoTa mo ¢opmyne u ux Gopmya mo HazBaHuto. OObsiCHEHUE
HaIpaBICHHOCTH | 3aBUCHUMOCTH CBOMCTB (MM IpejCcKa3blBaHUE CBOMCTB) a30Ta OT MojoxeHus B [lepuoandeckoit cucreme
xumuueckux anemeHToB JI. U. MenneneeBa. CocraBieHHEe MOJIEKYISPHBIX YpaBHEHUH peakIluii,
XapaKTEPU3YIOIIUX XMMHUYECKHUE CBOMCTBA a30Ta, DJIEKTPOHHBIX YPAaBHEHHH IIPOLIECCOB OKMCICHUS
BOCCTAHOBJIEHMs. YCTAHOBJIEHME MPUYMHHO CIEJICTBEHHBIX CBSI3€ll MEXJy CTpPOCHHEM aToMa,
XMMUYECKON CBSA3bI0, THIIOM KPHCTANIMYECKON pElIeTKH a30Ta, ero (U3MYEeCKUMH U XUMHUYECKUMH
cBoiicTBamu. BbilonHeHHe pacueToB TO XUMHYECKHMM (¢GopMyllaM U YpaBHEHHUSM peakuui,
IIPOTEKAIOIINX C YYACTHEM a30Ta
40 | AMMmak u  ero ypok oOmeme- | XapakTepuCTHKa aMMHUaKa: COCTaB, (pU3NYECKHE M XMMHUYECKHUE CBOMCTBA, MOJyUYEHUE U NPUMEHEHHE.
CBOIICTBA. tononorndeckoil | CoctaBieHre Ha3BaHMU cojiell aMMOHUS 1o Qopmyne U ux ¢opmyn nmo Ha3BaHuio. CocTaBieHHe
HaIlPaBJIECHHOCTH | MOJIEKYJSIPHBIX YpPAaBHEHHMH pEaKIMil, XapaKTEPHU3YIOUIMX XUMHUYECKHE CBOMCTBA aMMHaka W COJed
41 | Conu aMMOHHUS ypPOK 0o0IlleMe- | aMMOHUS,  DJIEKTPOHHBIX  YPaBHEHHH  IPOLIECCOB  OKHUCICHUS  BOCCTAHOBIICHHS;  ypaBHEHHM
TOOJIOTHYECKOM | AJIEKTPOJIIMTUYECKON UCCOLMAINH; MOJEKYJISPHBIX, MOJHBIX W COKpPALIEHHBIX HOHHBIX YypaBHEHUI
HATPABJICHHOCTH | PEAKIMM C Y4acTHEM DICKTPOJIUTOB. YCTAHOBIEHHE IPUYMHHO CJIEICTBEHHBIX CBA3€H MEXIy
XUMHUYECKON CBSI3bI0, TUIIOM KPUCTAJNINYECKONW pElIeTKH aMMHUaKa U cojie aMMOHUS, UX (PU3HUECKUMU
U XUMHYECKMMM cBoWcTBamH. HaOmioneHne U omMcaHue XHMMHUYECKOTO OSKCIEpPUMEHTa IO
pacrno3HaBaHHIO HOHOB aMMOHHUSI.
42 | Okcuapl a3ota ypoKk obmieme- | XapakTepUCTHKAa OKCHJIOB a30Ta: cOCTaB, (u3MyecKkue M XHMHUYECKHE CBOMICTBA, NOJy4YeHHE U




TOOJIOTUYECKOUN
HaMpaBJIECHHOCTH

npuMmenenne. CocCTaBlieHWE Ha3BaHWK OKCHAOB azoTa 1o Gopmyne u ux ¢GopMyl IO Ha3BaHUIO.
CocTaBieHue MOJIEKYJISIPHBIX YPaBHEHUH peakiuid, XapaKTepU3yIOINX XUMUUYECKHUE CBOMCTBA OKCUIOB
a30Ta, AJIEKTPOHHBIX YPaBHEHUU MPOIECCOB OKHCIICHUSI-BOCCTAHOBIICHUS; MOJICKYJISIPHBIX, MOJHBIX U
COKpAIlICHHBbIX HOHHBIX YPaBHEHUM pEAKIUN C Y4YacTUEM DJIEKTPOJIUTOB. YCTAHOBJIEHUE INPUUYUHHO
CJIEICTBEHHBIX CBS3EH MEXIY XUMUYECKOU CBA3BIO, TUIIOM KPUCTAINIMYECKON PELIETKA OKCUAOB a30Ta,
ero GU3NYECKUMHU U XUMUYECKIMH CBOMCTBAMU
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A30oTHAsET KHCIIOTA
KaK 2JICKTPOJIHT, €
HpUMEHEHNUE

YpOK o0111eme-
TOJIOJIOTUUECKOH
HaIpaBJIEHHOCTH

XapakTepucTuKa a30THOW KHUCIIOTBI: COCTaB, (DM3MYECKHE U XMMHYECKHE CBOWCTBA KaK JJIEKTPOJIUTA,
npuMeHeHrue. COCTaBJICHHE MOJICKYJISIPHBIX YPAaBHEHUU peaKIUid, XapaKTEPU3YIOIMIMX XUMHUYECKHUE
CBOMCTBAa a30THOM KHCIJIO Thl, 3JEKTPOHHBIX YPABHEHUH MPOLIECCOB OKHUCIEHUS BOCCTAaHOBJICHUS;
MOJIEKYJIIPHBIX, TOJIHBIX M COKPAIIEHHBIX MOHHBIX YPaBHEHUM pPEaKIMi C y4aCTHUEM BJIEKTPOJUTOB.
YcraHoBIEHHE TPUUMHHO-CIIEACTBEHHBIX CBA3EH MEXAY XUMUYECKOUN CBI3bI0, TUIIOM KPUCTAJUIMYECKON
PEIICTKH a30THOM KHUCJIOTHI, €€ PU3HICCKUMHU U XUMHUYECKUMHU CBOHCTBAMH
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A30THAsET KHCIIOTA
KaK OKHCJIUTEINb, €€
MOJIyYCHHUE

YpOK o01ieme-
TOJIOJIOTHUECKOM
HaITpaBJICHHOCTHU

CocraBiieHHE MOJIEKYJISIPHBIX YPAaBHEHUN PEaKIMil, XapaKTepU3YIOLINX XMMHUECKUE CBOICTBA a30THOMI
KHCIIO Tbl KaK OKHUCIIMTENs, DJIEKTPOHHBIX YPaBHEHUH IIPOLIECCOB OKUCICHHSI-BOCCTAHOBIICHUS.
XapakTepuCcTUKa MOTYyYCHHUS a30THOM KUCIIOTHI. BBIMOTHEHHE pacyeToB MO0 XMMUYECKHM (popmynam U
YPaBHEHHUSM pEaKLUi, IPOTEKAIOIINX C YYaCTUEM a30THOM KUCIIOTBI
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®dochop wu ero
COCTUHECHHUS.
docdopubie
ynoopeHus

ypOK oO1ieme-
TOJIOJIOTUUECKOHU
HANpaBJIECHHOCTH

Xapakrepuctuka pochopa: crpoenue, pusnyeckre 1 XMMHYECKHE CBOWCTBA, MTOJyYeHHE U IPUMEHEHHE.
CocraBnenne Ha3BaHMi coenHeHUI (pocdopa mo ¢pop myne u ux Gopmyn no HazBauw. OOBsICHEHNE
3aBUCUMOCTH CBOMCTB (WJIM TIpelncKa3biBaHWE CBOWCTB) (ocdopa or monoxenus B llepuommueckoit
cucreMe xumuueckux osaemeHToB J[. M. MenneneeBa. CocraBieHHE MOJIEKYJISPHBIX YpaBHEHHI
peakiui, XapakTepu3YIOLUIMX XHUMHUYECKHe CBoilcTBa (ochopa M €ro CoeAMHEHUH, DIEKTPOHHBIX
YPaBHEHHH MPOLIECCOB OKUCIECHMSI BOCCTAHOBIICHHS; YPAaBHEHHMM JJIEKTPOJUTHUYECKON IUCCOLMALNY;
MOJIEKYJISIPHBIX, TOJHBIX M COKPAIIEHHbIX MOHHBIX ypaBHEHHUH peakluil ¢ y4acTHEM 3JIEKTPOJIMUTOB.
VYcTaHOBIEHNE IPUYMHHO-CIIECTBEHHBIX CBSA3EH MEXY CTPOCHHEM aTOMa, XUMUYECKON CBA3bI0, TUIIOM
KPUCTAJITIMYECKON pemeTku ¢ochopa U €ro COeAUHEHHM, ero (U3NYECKUMU U XUMHUYECKUMH
coiictBamu. HaOmroieHne v onucanie XMMUYECKOT0 KCIIEPUMEHTa 110 pacro3HaBaHMio GochaT HOHOB
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Yraepon

YPOK «OTKPBITHSI»
HOBOTO 3HaHUS

XapakTepHucTHKa yriiepoja: CTpOCHHE, AIOTPONHsl, (PU3NYECKHe U XMMUYECKHE CBOMCTBA, MOIy4YEeHUE U
npumenenue. CocTaBiieHne Ha3BaHUN COCNMHEHHM yriiepona 1o ¢opmyne u ux (GopMys MO0 Ha3BaHUIO.
OOBbsicHEeHHE 3aBUCHUMOCTH CBOMCTB (MJIM NpeACKa3blBaHHE CBOWCTB) YIJIEpOAa OT IIOJIOKEHHUS B
Ilepnonnueckoin cucrteme xumuuyeckux siaeMeHTOB [[. M. MenneneeBa. CocTaBieHuE MOJIEKYISIPHBIX
YPaBHEHUH pEeaklMi, XapaKTepU3YIOIIMX XUMHUYECKHE CBOMCTBA YIJIEPOJa, IJIEKTPOHHBIX YpaBHEHUN
MIPOLIECCOB OKHCIIEHUSI BOCCTAaHOBJIEHUS. YCTAaHOBJIEHHE MPUUYMHHO-CIEJACTBEHHBIX CBS3eH MEXAY
CTPOEHHEM aTOMa, XUMHYECKOM CBA3bIO, THUIIOM KPHUCTANIMYECKOM PEIIETKH YIJEeponaa, €ro
(bU3NYECKUMU U XUMHUYECKUMU CBOWCTBaMU
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Okcuasl yriaepoaa

ypOK oO1ieme-
TOJIOJIOTUUECKOM
HaIpaBJIE€HHOCTH

XapakTepuCcTUKa OKCHJIOB yIJepoJa: COCTaB, (M3MYECKHe M XHMHYECKHE CBOMCTBA, MOJy4YeHHE H
npuMeHeHre. CocTaBlieHHE MOJIEKYJISPHBIX YPaBHEHUH pEaKIUil, XapaKTepU3YIOIIUX XHUMHUYECKUE
CBOMCTBA OKCHJOB YIJIEpOJa, JICKTPOHHBIX YPABHEHUN IIPOLIECCOB OKUCIEHUsS BOCCTAHOBJICHHS,




MOJIEKYJIAPHBIX, ITOJIHBIX M COKPAIICHHBIX HMOHHBIX YPAaBHEHUM PEAKLHMHU C y4aCTUEM JJIEKTPOJIUTOB.
VYcraHoB€eHME TPUYMHHO CIEICTBEHHBIX CBSI3€M MEXKY XMMHYECKON CBA3BIO, TUIIOM KPUCTALTUYECKOMN
pEIIeTKH OKCUIIOB YIieposa, uX GU3NIeCKUMH U XMMHYECKUMU CBOMCTBAMH

48 | YroapHas KHCIOTa ypok obmeme- | OnpeneneHust MOHATUH «BPEMEHHAas JKECTKOCTb BOJBI», «IIOCTOSIHHAs JECTKOCTb BOJBI», «oOuias
U €€ COJIN. TOJIOJIOTHYECKOM | KECTKOCTh BOJBI». XapaKTEPUCTUKA YrOJIbHON KUCIOTHI U €€ COJIeH: CoCcTaB, (PU3NUECKUE U XUMUIECKHE
KectkocTs BOIBI 1 HaIpaBJIEHHOCTU | CBOMCTBA, MoJlydyeHHe U npumeHenue. CocraBieHue Ha3BaHUM Coslel yroJbHOW KMCIIOTHI 110 (opMyIie U
ee yCTpaHeHus ux (opmyn mo HaszaHuio. CocTaBlieHHE MOJIEKYJSPHBIX YPaBHEHUH peakIHid, XapaKTepPH3YIOLINX

XUMHUYECKHE CBOMCTBA YTOJIBHOM KHCJIOTBHI M €€ COJIEH, YPAaBHEHUN DIIEKTPOJUTUYECKON IHMCCOLMALINN;
MOJIEKYJIIPHBIX, IIOJIHBIX M COKPAIICHHBIX HMOHHBIX YPaBHEHHUW PEAKLHMHU C y4aCTUEM JJIEKTPOJIUTOB.
Onucanue crnoco0OB yCTPAHEHUS JKECTKOCTU BOJbI U BBIIOJHEHHWE COOTBETCTBYIOLIETO XUMHUYECKOTO
sKcnepuMenTa. Habmonenne U onrcaHue XMMHYECKOTO IKCIEPUMEHTa IO PACHO3HABAHUIO KapOOHAT
MOHOB. BpINosiHeHNe pacyeToB MO XUMHUYECKUM (opMyjaM U YpaBHEHMSM peakluil, MPOTEKAIOLUINX ¢
Y4aCTHUEM COCIMHEHUN YIIIepOT
49 | KpemHuuit ypok obmieme- | XapakTepUCTUKA KPEMHHUS: CTPOEHUs, GU3NUECKUX U XUMUYECKUX CBOMCTB, OJYyYEHUS U IMPUMEHEHUS.
tononorndeckoir | CocTaBieHHE HAa3BaHWN COCAMHEHUH KpeMHHUs 1o Gopmyne u ux Gopmyin mno Ha3zBaHuo. OObsICHEHHE
HaNpaBJICHHOCTH | 3aBUCHUMOCTH CBOWCTB (WMJIM IpeJCKa3blBAHUE CBOWCTB) KpeMHHMs OT mojioxkeHus B Ilepuonnyeckoit
cucteme xumuueckux osnemeHToB J[. WM. MenneneeBa. CocTtaBieHHE MOJEKYJISAPHBIX YpaBHEHUN
peakuui, XapakTepU3YIOIIUX XUMHUYECKHE CBOMCTBA KPEMHMSI, JJICKTPOHHBIX YPABHEHHMM IPOLIECCOB
OKHCJICHUSA-BOCCTAHOBJICHUS. Y CTAHOBJICHUE IPUYMHHO-CICACTBEHHBIX CBS3€M MEXAY CTPOCHHEM
aToMa, XMMHUYECKOH CBSA3bI0, THIIOM KPUCTAJUIMYECKON pPEIIETKH KPEeMHUs, €ro (U3MYecCKUMU U
XUMHWYECKHMH CBOMCTBAMU
50 ypok obmieme- | XapakTepUCTHKA COSIMHEHMH KPEMHHUsS: COCTaB, (PM3MYECKHE M XUMHUECKHE CBOICTBa, MOJy4YE€HUE U
To/oJIorMYecKoi | mpuMeHeHne. CocTaBiieHne Ha3BaHUN COeMHEHUI KpeMHMs 1o (popmyne U ux GopMys MO HAa3BAHUIO.
HanpaslIeHHOCTH | COCTaBlI€HHE MOJIEKYJSIDHBIX YPAaBHEHUH pEaklMH, XapaKTEepHU3YyIOIIUX XUMHYECKHE CBOMCTBA
COCIMHEHUN KPEMHUs, IEKTPOHHBIX YPaBHEHHUU IPOLECCOB OKHUCIIEHUS BOCCTAHOBJICHMS; YPaBHEHUI
Coenunenns JJNIEKTPOJIUTUYECKON IUCCOLMALIMM; MOJIEKYISPHBIX, IOJHBIX W COKPAIlCHHBIX WOHHBIX YpPaBHEHUM
KPEMHHS peakuMii ¢ y4acTHEM DJJIEKTPOJIMTOB. YCTAHOBJIEHUE IPUYMHHO CIEACTBEHHBIX CBA3EH MEXIY
XMMUYECKOH CBSI3bI0, TUIIOM KPHCTAINIMYECKOW PEUIeTKH COEJUHEHUH KPEMHUs, ero (pU3M4ecKUMH U
XUMHUYECKMMHU cBoicTBamu. HabmroeHre u onucaHne XUMUYECKOTO 3KCIIEPUMEHTA MO PACIIO3HABAHUIO
CHJINKAaT-MOHOB. BBINONHEHHEe pacyeToB IO XHWMHYECKUM (opMyJdaM M YpaBHEHHSM peakiuii,
IIPOTEKAIOIINX C YJACTHEM COCIMHEHHUIN KPEMHUS

51 | CunukarHas ypok oOmieme- | XapaKTepuCTHKA CHIIMKAaTHON MPOMBIIUIEHHOCTH

IIPOMBIIIEHHOCTD TOAOJIOTUYECKOU
HaIlpaBJIECHHOCTH

52 | O6o0mieHue no YPOK Bbruucnenuss mo XuMH4YecKMM (opMmyliaM U ypaBHEHHSM pEaKUMH, MNPOTEKANMX C Yy4acTHEM
TEMeE CUCTeMAaTH3allMk | HEMETauIoB U ux coeauHeHui. [IpencraBnenne nHpopmanuu no teme «Hemeramnsl» B Buae Talnuil,
«Hemeraunb» 3HaHUHI CXEM, OIOPHOIO KOHCIEKTa, B TOM uucie ¢ npumeHeHuem cpencts MKT. OrcrauBanue cBoed TOYKH




3peHus, ee aprymMeHTanus u mnoAaTBepxkacHue ¢akramu. CocrtaBieHue pedepara 1Mo OMpeaeTIeHHON
dbopme
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Kontponbnas
pabora 1o Teme
«Hemeraiuib»

YPOK
pa3BUBAIOILETO
KOHTPOJIS

BrinonHeHne KOHTPOJIbHON paboThl

Tema 4. [lpakTukym 2. «CBOHCTBAa M COeIMHEHNSI METAJJIOB» 3 4acoB

54 | Pemenue 1 YpOK peduiekcun | DKCIIEpUMEHTAIbHOE  MCCIEJOBAaHUE  CBOWCTB ~ HEMETAUIOB W WX  COCAMHEHHWH, pelieHue
9KCIIEPUMEHTAIb- IKCIIEpUMEHTANBHBIX 3amad 1o Teme «llogrpymma ramorenoB». PabGora ¢ mabopaTopHBIM
HBIX 33J1a4 110 TeMe 000pyIOBaHUEM U HArpeBaTEIbHBIMH MPHUOOPAMH B COOTBETCTBUU C MPABUJIAMH TEXHUKH O€30MaCHOCTH.
«[Toarpynma HaGmionenne 3a CBOWCTBaMH TajIOTEHOB, MX COCIUHEHUH W SIBICHUSMH, IMPOUCXOISIIIUMH C HUMH.
raJIOTEHOB Onucanne XUMHUYECKOTO SKCIEPUMEHTA C TIOMOIIBIO0 €CTECTBEHHOTO (PYCCKOTO WMJIM POJHOIO) SI3bIKA U

s13bIKa XUMUHU. POpMyIHpOBaHKE BHIBOJIOB 110 PE3yJIbTaTaM MPOBEACHHOT0 SKCIEPUMEHTA.

55 | Pemenne 1 YpOK pediiekcun | DKCIIEPUMEHTAILHOE ~ UCCIICIOBAHME  CBOWCTB ~ HEMETADIOB W WX  COCAUHCHHM, pEIICHHE
9KCIIEPUMEHTAIBH IKCIIEPUMEHTANBHBIX 337au 1o Teme «llogrpymma kuciaopoma». Pabora ¢ mabopaTopHBIM
BIX 3aJa4 10 TeMe 000pyI0BaHNEM M HATrpeBaTEIHHBIMHU MMPHUOOPAMHU B COOTBETCTBHH C TIPABMIIAMHU TEXHUKH 0€30TaCHOCTH.
«[Toarpynma HaGumtoneHune 3a CBOWCTBaMU KHCIIOPOJIa, CEPBI, X COCIMHEHHN U SBJICHUSMH, IIPOUCXOISIIIUMHU C HUMH.
KHCIIOPO/Ia Onucanne XUMHUYECKOTO SKCIEPUMEHTA ¢ TIOMOIIBIO0 €CTECTBEHHOTO (PYCCKOTO MJIM POJHOIO) SI3bIKA U

si3bIKa XUMUHU. POpMyIHpOBaHHE BHIBOJOB 10 pe3yIbTaTaM IMPOBEACHHOTO SKCIIEPUMEHTA.

56 | Ilomyuenwue, 1 ypok obmeme- | Pabora ¢ maGopaTopHbIM OOOpYJOBaHHMEM U HarpeBaTeIbHBIMH TPUOOPAMH B COOTBETCTBHH C
cobupanue U TOJIOJIOTHYECKOM | MpaBUJIaMM TeXHUKH Oe3omacHocTH. HaOmroneHue 3a cBOMCTBAMU HEMETAJUIOB M MX COCAMHEHHH U
pacrio3HaBaHue HAIpPABICHHOCTH | SIBICHUSMH, MPOUCXOMAMMMH ¢ HUMH. OmNHMcaHue XHWMHUYECKOTO OJKCIIEPHUMEHTa C IOMOIIBIO
ra3os €CTECTBEHHOTO (PYCCKOTO WJIM POAHOIO) s3bIKa M sA3bIKa XUMUHU. DOpMyIMpOBaHUE BBIBOJIOB IO

pe3yJbTaTaM MPOBEJCHHOTO YKCIIEPUMEHTA.

57 | UtoroBsiit 1 YPOK Brmonnenue tecra
KOHTPOITh pa3BUBAIOIIETO

KOHTPOJIS

Tema 5. O0001IeH e 3HAHUM 11O

XHMHH 32 Kypc OCHOBHOM mKoJbl. IloaroroBka k rocygapcrBennoi nrorosoi arrecranuu (I'MA)» 10 yacos

58 | II3XD u IICXD A. 1 ypok obmeme- | IIpencraBnenne mHpopmanuu no teme «llepmonmueckuit 3akoH u Ilepuognueckas cucrema /[ .
H. Menpgeneea B TOJI0JIOTHYECKOM | MeHzeneeBa B CBETE TEOPUH CTPOSHHSI aTOMa» B BHJIE TAOJIUL], CXEM, OIIOPHOTO KOHCIIEKTA, B TOM YHCIIE
CBETE TEOPUHU HaIpaBJIEHHOCTH | ¢ mpuMeHeHueM cpeacTts MKT. BrinonHeHne TeCTOBBIX 3aJaHuil 10 TEME
CTPOEHHS aToMa

59 | II3XD u IICXD A. 1 ypok obmeme- | IIpencraBnenne mHpopmanuu no teme «llepmonmueckuit 3akoH u Ilepuogmueckas cucrema /[, .
H. Mengeneea B TOJI0JIOTHYECKOM | MeHzeneeBa B CBETE TEOPUH CTPOEHHSI aTOMa» B BHJIE TAOJIHULL, CXEM, OTIOPHOTO KOHCIIEKTA, B TOM YHCIIE
CBETE TEOPUHU HaIpaBJIEHHOCTH | ¢ mpuMeHeHueM cpeacts MKT. BrinonHeHne TECTOBBIX 3aJaHuil 110 TEME

CTPOEHUs aTOMa




60 | Bunsl XxumMHUECKUX ypok obmeme- | IIpencraBnenue napopmanuu mo reme «BUIbl XUMHUUYECKUX CBA3EH U TUIBI KPUCTAUTNYECKUX PEIIETOK.
CBA3C€M M  TUIBI TOJIOJIOTHYECKON | B3anMOCBS3b CTPOEHUS U CBOWCTB BEILECTB» B BUJIE TAOJIHUL, CXEM, OLIOPHOTO KOHCIIEKTa, B TOM YHUCIIE C
KPUCTAJUIMYECKUX HarpasJeHHOCTH | npumeHeHueM cpencts MKT. BeinonHeHre TeCTOBBIX 3ajaHuM 110 TEME
PEILIETOK.

61 | Knaccuduxanus ypok obmeme- | [IpencraBnenue uHdpopmannun mno Teme «Kiaccupukanus XHMHYECKUX PpEAKIHUA IO pa3IHYHBIM
XUMHUYECKHX TOJIOJIOTHYECKO | mpu3HakaMm. CKOpOCTh XUMUYECKUX peakLui» B BUE TaOJIMILl, CXEM, OIIOPHOTO KOHCIIEKTa, B TOM YHUCIIe
peakuuii. HaIlpaBJIEHHOCTH | ¢ npuMeHeHueM cpencts MKT. BeinosHeHe TeCTOBBIX 3ajaHuM 110 TEME
CxopocTh
XUMHYECKUX
peakuuii

62 | Monnsie ypok obmeme- | IIpencraBnenue nnpopmanuu mno teme «MoHHBIE ypaBHEHHS peakifii» B BHIE TaOJIHII, CXEM, OTIOPHOTO
YPaBHEHUS TOJIOJIOTMYECKON | KOHCIIEKTa, B TOM uncie ¢ npuMeHeHneM cpeacts MKT. BrinonHenne TeCTOBBIX 3alaHUM 110 TEME
peakuuin HAaIPABICHHOCTH

63 | OkucnuTeNbHO - ypok obmeme- | Ilpencranenne unpopmainu mo reMe «OKUCIUTETHHO - BOCCTAHOBUTEIILHBIC PEAKIIMN» B BUJIC TAOJIHII,
BOCCTAaHOBUTEJIbHBI TOJIOJIOTMYECKON | CXEM, OIOPHOIO KOHCIIEKTa, B TOM uucie ¢ npumeHeHuem cpencts MKT. BeimonHenue TecToBBIX
€ peakuuu HAIIPaBJIECHHOCTH | 3aJJaHUH 110 TEME

64 | Kinaccudukauusa u ypok obmeme- | IIpencraBinenue unpopmanuu no teme «Kmnaccupukanus 1 cBoiicTBa HEOPraHUYECKUX BEILECTBY B BUJIE
CBOMCTBA TOJIOJIOTMUECKON | TabJIuL, CXeM, ONOPHOrO0 KOHCHEKTa, B TOM uucie ¢ npumeHeHueMm cpeacts WMKT. Beimonnenue
HEOPraHUYECKUX HaIIPABJIEHHOCTH | TECTOBBIX 3a/IaHUl IO TeME
BEILIECTB

65 | Kaccudpukauusa u ypok obmeme- | IIpencraBienue unpopmanuu no teme «Kmnaccudukaius 1 cBOICTBa HEOPraHUUECKUX BEIIECTB)» B BUJIE
CBOMCTBa TOJIOJIOTMUECKON | TabJIuL, CXeM, ONOPHOrO0 KOHCHEeKTa, B ToM uucie ¢ npumeHeHuem cpeacts WMKT. Broimonnenue
HEOPraHUYECKHUX HAIIPaBJIEHHOCTH | TECTOBBIX 3aJaHUMU 10 TEME
BEIIIECTB

66 | TpeHunr YPOK BelnmonHenune Tecra 3a Kypc OCHOBHOH IIKOJIBI
TECTUPOBAaHUE IO Pa3BUBAIOIIETO
Bapuantam [ A KOHTPOJIA

67 | Tpenunr YPOK BrinosiHeHne TecTa 3a Kypc OCHOBHOM IIKOJIBI
TECTUPOBAHUE 110 Pa3BUBAIOLLIETO
BapuantaMm [ TA KOHTPOJIA

68 | O606meHue ypoK pedrexcun

3HAaHUM 32 Kypce
OCHOBHO IIIKOJIBI




