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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'abpuensa, Xumus. 79 kimaccel: Paboune nporpammel /coct. T.JI.I'amOGypuesa. - M.: [Ipoda, 2015.).

ABTOpPCKOI MTPOrpaMMe COOTBETCTBYIOT YICOHUKH:

e T'abpuemsn O.C. Xumus, 8 kiacc: yueOHUK 11 oO1ieoOpa3zoBarenbHbIX yupexaenuii/ coct. O.C.I'abpuensa — M.: [Ipoda, 2015r.
e T'abpuemnsn O.C. Xumus, 9 kiacc: yueOHUK 1151 oO1ieoOpa3zoBarenbHbIX yupexaeHuii/ coct. O.C.I'abpuensn — M.: [lpoda, 2016r.

OcHoBHbBIE HeJIN Y4eOHOro Kypcea: (GopMUPOBaHUE MPEACTABICHUS O XUMHUYECKOM dJIEMEHTE U (hOpMax ero CyIIeCTBOBaHUS — aTOMax, M30TOMAaX, HOHAX,
MIPOCTHIX BEUIECTBAX W MX BAKHEUIINX COCAMHEHUSAX (OKCHIAX U IPYrMX OMHAPHBIX COCIMHEHUSX, KHCIOTAaX, OCHOBAHUSIX U COJIAX), O CTPOCHUH BEIECTBA
(THITONIOTHH XUMHUYECKUX CBSI3eH M BUIAX KPUCTALIMYCCKUX PEIIETOK), 3aKOHOMEPHOCTSX MPOTEKAHMs peaknuid U ux kiaccudukarmuu. OCHOBHBIC 3a1a4u
yaebHoro Kypca: [J @opMupoBaHue y ydamuxcsi 3HaHUH OCHOB HAyKH — BaKHEHIINX (PAKTOB, MOHSATUHN, 3aKOHOB U TEOPH, XUMUYECKOTO S3bIKa, TOCTYITHBIX
0000IIeHUI W MOHATHHA O MPUHIMIIAX XUMHYECKOro Mpou3BojacTBa; [ Pa3Butue ymenwii paboTaTh ¢ BelIeCTBAMH, BBIIOJIHATH HECIOKHBIE XUMUUYECKHE
OTIBITHI, COOMIOAATh MpaBHJIa TEXHUKH OE€30MaCHOCTH, IPaMOTHO MPUMEHSATh XMMHUYECKHWE 3HAHUS B OOIIEeHUU C npupoioi; [ PackpeiThe poiau Xxumuu B
pelIeHruH TI00aTbHBIX TIPpobieM yenoBevyecTBa; [| Pa3BuTue muuyHOCTH oOydaromuxcs, GOPMUPOBAHHUE Y HUX TYMAHHCTUYECKUX OTHOIICHHM M SKOJIOTHYSCKU
11e1ecO000Pa3HOro MOBEACHHUS B ObITY U B TPYJIOBOU JESATEILHOCTH.

MecTo npegMera B yueGHOM IVIaHe

OcobeHHOCTH COepKaHUsI Kypca SIBISIIOTCS TJaBHOM NPUYMHOM TOTO, YTO B YYEOHOM IUIaHE KypC XUMHH TMOSIBISICTCS TOCIEAHUM B DALY
€CTECTBEHHOHAYYHBIX JAUCIUIINH, TOCKOJIBKY JJIs1 €F0 OCBOSHMSI IIKOJIBHUKH TOJDKHBI 00J1a/1aTh JOCTATOYHO XOPOIIO Pa3BUTHIM a0CTPAKTHBIM MBILIJICHHEM. B
MIPOLIECCE OCBOEHMSI MPOrpaMMbl Kypca XUMHH JUIsi OCHOBHOHM IIKOJIBI y4allhecs OBJIaJI€BalOT YMEHUSIMM CTaBUTh BOIPOCHI, HAOII0JaTh, OOBSACHSATH,
KJ1accu(uIupoBaTh, CPaBHUBATh, IPOBOIUTH HIKCIIEPUMEHT M MHTEPIPETUPOBATH BBIBOJIbI HA €T0 OCHOBE, ONPEAEIATh HCTOYHUKM XUMUYECKON HHpOopMaIuH,
[oJIy4yaTh M aHAIW3UPOBATh €€, a TAKKE€ T'OTOBUTH HA 3TOM OCHOBE COOCTBEHHBIN HMH()OPMALMOHHBIA NMPOAYKT, MPE3EHTOBATH €r0 U BECTH AMCKYCCHUIO.
ITporpamma Kypca XMMUH /7151 OCHOBHOM IIIKOJIBI pa3pabaThiBajach ¢ yU€TOM NEPBOHAYAIBHBIX MPEICTaBICHUH, TOTyYEHHBIX yJallldMKCs B Ha4aJIbHOM IIKOJIe
IIPU U3YYEHUH OKPYXKAIOLIEro MHUpa.

IIpenyiaraemast mporpamMma, XOTs U HOCHT OOIIEKYJIbTYPHBIM XapakTep M He CTaBUT 3agady NpoQecCHOHaIbHON MOArOTOBKM Y4YalMXCs, TEM HE MEHEE,
MO3BOJISIET MM OMPENETUTLCA ¢ BbIOOpOM Tpoduiiss oOydeHus B cTapiied mikojie. B cBS3M ¢ mepexojoM OCHOBHOM IIKOJIBI HAa Takyk (OpMY HUTOTOBOM
arrecrauuu, kak [ IA, B kypce mpelyCMOTPEHBI BOIPOCH! Ha MOATOTOBKY K HEH.

[IporpamMma paccuntana Ha 136 yacoB B TeueHHE ABYX JIeT 00y4YeHHUsl, 110 2 yaca B HeZelo B 8, 9 kiacce, IpOoJA0HKUTEIbHOCTh yueOHOro rojia 34 Heenu, 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 uzyueHuss XuMuu Ha 0a30BOM YPOBHE BBIITYCKHUK HAyYUTCS] IOHUMATh!
® XHMMUYECKYIO CUMBOJIMKY: 3HAaKU XUMHUYECKUX JIEMEHTOB, (OPMYJIbI XUMHUUYECKUX BEIIECTB, YPAaBHEHHUS XUMUUECKUX PEaKLUH;
® BAWKHEHIIME XUMHUYECKHE IOHATHS: BEIIECTBO, XUMHUYECKHI DJIEMEHT, aTOM, MOJIEKYJIa, OTHOCUTEIIbHBIE aTOMHash M MOJIEKYJISIpHas MaccChl, HOH,
QIJIOTPOIINSL, U30TOMbI, XUMUYECKAs CBSA3b, DJEKTPOOTPULIATEIHHOCTh, BAJIGHTHOCTb, CTENIEHb OKHCIIEHUS, MOJIb, MOJISIpHAsl Macca, MOJIAPHBIA 00beM,



BEILIECTBA MOJIEKYJISIPHOT'O U HEMOJIEKYJIIPHOTO CTPOEHHUSI, PACTBOPBI, JIEKTPOIUT U HEIJIEKTPOJIUT, IJIEKTPOIUTHUECKAsT JUCCOLMALIS, OKUCIUTENb U
BOCCTAHOBUTEJb, OKHUCJIEHUE W BOCCTAHOBIICHUE, TEIUIOBOH 3((EKT peakinu, CKOPOCTh XUMHUYECKON PEaKIMH, KaTaln3, XUMHUYECKOE paBHOBECHE,
YTIEPOAHBIN CKeNeT, QYHKIMOHAbHAS TPYIINa, H30MEPHs, TOMOJIOTHSI;

OCHOBHBIC 3aKOHBI XUMHUHU: COXPAHEHHsI MacChl BEIIECTB, TOCTOSIHCTBA COCTABA, MEPUOANICCKUIN 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;

OIIpEeIETICHUS BO3MOKHOCTH IPOTEKAHNUS XUMUUECKUX IIPEBPAILCHUHN B PA3JIMYHBIX YCIOBUAX U OLIEHKHU UX MTOCJIEICTBUI;

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 MPOIIECCa HCIOJIB3YeTCs CHCTEMa KOHCYJIBTAIMOHHOW TOJICPKKH, WHIMBUAYAIBHBIX 3aHATUN, CAMOCTOSTENbHAs paboTa ydarmxcs C
HCITOJIb30BaHUEM COBPEMEHHBIX MH(POPMAIIMOHHBIX TEXHOJIOTHH.
Dopmvl opeanuzayuu 00yUeHUs: Ha YPoKax: UHINBUAYAIbHAS, TAPHAS, TPYIIIOBast, ”HTEPAKTUBHASL.
Memoowvl 0byuenus.

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

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

e [lo npuHIMTY pacuJICHCHUS WU COSAMHCHUS 3HAHUI: aHATUTHYECKUN, CHHTCTHUECKUN, CPAaBHUTEBHBIN, 000NN, KI1acCU(DUKAITMOHHBIH.

e TexHonoruu oOy4eHHs: WHAWBUIYAIbHO-OPUEHTHPOBaHHAs, pa3HoypoBHeBast, MKT.

Cucrema OLleHKH JOCTHKEHUH yYaluXcs
1. Oyenka ycmnozo omeema.
Ouyenxa «5».:
® OTBET MOJHBIN U PAaBUJIbHBINA HA OCHOBAaHUM U3YUYECHHBIX TEOPHI;
e Marepuall U3JI0KEH B OIIPENEICHHOMN JIOTHUECKOM IT0CIIE0BATEIbHOCTH, JINTEPATYPHBIM SI3BIKOM;
® OTBET CAMOCTOSTEJIbHBIN.
Ouenxa «4»6
® OTBET IOJHBIN U IPABWIBHBINA HA CHOBAHUY U3Y4YECHHBIX TEOPUN;
e Marepuall U3JI0KEH B OIPEEICHHON JIOTHYECKON MOCIEA0BATENbHOCTH, MPU 3TOM JOIMYIIEHbI JBE-TPU HECYIIECTBEHHbIE OIINOKH, UCIIPABICHHbIE 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 yMeHuil.
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;
® CrHOCOOHOCTH OOYYAOIIETOCS MOHSTH CYTh 3a/1aBaEMbIX YICHAMH aTTECTAI[HOHHONW KOMHUCCHH BOIIPOCOB M C(HOPMYJIUPOBATh TOUHBIC OTBETHI HA HUX.

OCHOBHOI1 HHCTPYMEHTAPHUI1 1J151 OHCHUBAHNUSA Pe3yJIbTATOB

Dopmbl NpoGepKU U OYEeHKU pe3ynbmamos oOyuenus: (HOPMBI MPOMEKYTOUYHOTO, UTOTOBOTO KOHTPOJIS, TOM YHWCIE MPE3CHTAIMH, 3allUTa TBOPUYECKHUX,
MIPOEKTHBIX, UCCIIEIOBATEIBCKUX PadOT.

Cnocobvl npogepku u oyenku pe3yibmamos 00yueHus: yCTHbIN ONpOC, YCTHBIE 3a4€Thl, CAMOCTOSTEIIbHBIE U KOHTPOJIbHBIE pa0OThl, UHIMBUyaIbHbIC 3a/laHUS
M0 KapTOYKaM, MHTEPAKTUBHBIC 3aJJaHNs, TECTOBBI KOHTPOJIb, IPAKTUUYECKHUE U JTa00paTOPHBIE PaOOTHI.

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

Ilnanupyemsie pe3yabTaThl 8 Kiacce

JIuunocmuvimu pezyromamamu N3y4eHus npeaMera « XUMuUs» B 8 KJIacce ABISIOTCS CIEeIyIOIHUE:

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

® IOCTENEHHO BBICTpAaUBaTh COOCTBEHHOE 1I€JOCTHOE MHMPOBO33pEHHE: OCO3HaBaTh NMOTPEOHOCTh U TOTOBHOCTh K CaMOOOpPa30BaHMIO, B TOM YHCJE U B
pamMKax caMOCTOSATEIbHON JAEeSITENIbHOCTH BHE HIKOJIBI;

® OLIEHUBATh KU3HEHHbIE CUTYAIMH C TOUYKH 3peHHs 6€30MacHOro o0pasa *KHU3HU U COXPaHEHHs 3[0POBbS;

® OLCHUBATh 3KOJOTUYECKHUI PUCK B3aMMOOTHOLIEHUH YEJIOBEKA U IIPUPOIBI.

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

Memanpeomemnvimu pezynvmamamu N3y4eHUs Kypca «XUMHs» SBISETCS GOPMHUPOBAHUE YHUBEPCATBHBIX YueOHbIX AericTBuil (YVY /).
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 HCTOYHMKH HEOOXOIWMBIX CBEACHUN, MPOU3BOJIUTH IMOUCK HMH(OpPMAIMM, AaHATU3UPOBATh M OLICHUBATH €&
JIOCTOBEPHOCTD.

Kommynuxamuenvie YV)J|:
e (CaMOCTOSTENBHO OPraHU30BBIBATh yUeOHOE B3aMMOJICUCTBHE B TpyIIie (ompeaeisTh 001Ire eI, pacipeaessiTh PO, 10rOBapUBATLCS IPYT C IPYTrOM
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 ITPOLICCCOB:

® I[PUBOJUTH NIPUMEPHI XUMUYECKHUX ITPOLIECCOB B MIPUPOJIE;
® HaxOJUTh YEPThl, CBUIETEIHCTBYIOLINE 00 OOIIMX MPU3HAKAX XUMUUYECKUX MPOILIECCOB U UX PA3INYMSIX;
- HCIIOJIb30BaHUE XUMHUYECKUX 3HAHUI B OBITY:
e OOBICHATH 3HAUEHHUE BELIECTB B )KU3HU U XO35ICTBE YEIOBEKA;
- OOBSICHATD MUP C TOUKH 3pEHUS XUMUU:
® [IEPEUYUCIATh OTIIMYUTEIbHBIE CBOMCTBA XUMUYECKUX BEILIECTB;
® Ppa3IMyYaTh OCHOBHBIE XUMUYECKHE IPOLECCHI;
®  OIpENENATh OCHOBHBIE KIIACCHI HEOPTAHUYECKUX BEILIECTB;
® [IOHMMAaTh CMBICII XMMUYECKUX TEPMHUHOB;
- OBJIaJICHUE OCHOBAMM METOJIOB ITIO3HAHMUS, XaPaKTEPHBIX ISl €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 OL[CHMBATh MOBEJECHUE YEIOBEKA C TOUKH 3PEHUS XMMHUYECKOI 0€30acHOCTH IO OTHOUIEHHIO K YEJIOBEKY U IPUpO/IE:



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

IInanupyemsie pe3yjabTaThl 9 Kiacce

Jluunocmuvimu pe3yibmamamu N3yudCHUA IPCIMETA «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 MHUPOBO33PCHUEC: 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 CyIIeCTBOBAHHUS: CBOOOIHBIX aTOMaX, MPOCTHIX U 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); POJIb 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;

OTIpeNIeNIATh OOBEKT U acleKT aHaJIN3a 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 s11€p: MPOTOHBI, HEUTPOHBI. OTHOCUTENBHAS aTOMHAs Macca. B3auMOCBA3b MOHATUH «TIPOTOHY, KHEUTPOH», «OTHOCUTENIbHAS 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.

M3MeHeHune 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 onvimol. 3. MoaenupoBaHue NPUHIIUIA ACHCTBUS CKaHUPYIOIIEro MUKpockomna. 4. M3roroBineHue Mojaeneil MoieKyn OMHAPHBIX COSIUHEHUH.
5. M3roroBieHue Moaenu, WUTIOCTPUPYIOIIEH CBOMCTBA MeTauTnyecKkoi CBsizH.
IIpeomemnvie pe3ynomamol 0Oy4eHus.
OOyuaromuiicss Hay4nuTCs:

®  JCIOJIb30BaTh IIPU XapaKTEPUCTUKE aTOMOB MOHITHS «IIPOTOHY, KHEUTPOH», «IJIEKTPOH», «XUMUUYECKUN IIIEMEHT), «KMACCOBOE YUCIIO», «U30TOI»,

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

«UOHHAS CBSI3bY, «MOHBI», KKOBAJIEHTHAS HETIOJSIPHAS CBS3bY», «KOBAJEHTHAS MOJISIPHASI CBSI3bY, <«AJEKTPOOTPHUIIATEIIBHOCTDY, «BAJIEGHTHOCTHY,

«METaJITTNYECKas CBSI3bY;

® ONUCHIBATH COCTaB M CTPOEHHME ATOMOB 3JIEMEHTOB C MOpPsAKOBbIMH HoMmepamu 1—20 B [lepuoamveckoil cucrteme xumuyeckux snemeHTtos [, U.

Menneneena;

® COCTaBIIATh CXEMBI pachlpeieNieHus] dJIEKTPOHOB IO DJIEKTPOHHBIM CJIOSM B JJIEKTPOHHON 000JOYKE aTOMOB; CXEMbl OOpa30BaHMS PAa3HBIX THUIIOB
XUMHYECKOHN CBSI3M (MOHHOM, KOBaJICHTHOM, METAJUIMYECKOM );

® OOBSCHATH 3aKOHOMEPHOCTH M3MEHEHHUSI CBOMCTB XMMHUYECKHUX JIEMEHTOB (3aps/I0B SIJEP aTOMOB, YKCIIa SJIEKTPOHOB HAa BHEITHEM 3JIEKTPOHHOM CJIOE,
YHCIIO 3alOJHIEMbIX AJIEKTPOHHBIX CJIOEB, PaIUyC aroMma, 3JIEKTPOOTPHUIATEIbHOCTh, METAJUIMUECKUE U HEMETAJLIMYeCKHe CBOMCTBA) B MepHOJaX U
rpynmnax (riaaBHbeIX noArpynnax) [lepuonnueckoii cucreMsl xumuueckux 3neMeHToB 1. . MeneneeBa ¢ TOUKH 3peHUs] TEOPUU CTPOCHUSI aTOMa,

® CpaBHMBATh CBOWCTBAa aTOMOB XHWMHYECKHMX OJJIEMEHTOB, HAXOMISIIMXCS B OJHOM TEpHOJE WIM TIaBHOW moxarpymnme [leproandeckoil CHCTEMBI
xumuyeckux snemeHToB . M. MenpaeneeBa (3apsiioB siiep aTOMOB, YHCJA DJIEKTPOHOB Ha BHEIIHEM D3JIEKTPOHHOM CJIO€, YHUCIO 3alOJIHSIEMBbIX

ANEKTPOHHBIX CIIOEB, PAJNYC aTOMa, SJIEKTPOOTPULIATENbHOCTh, METAIIINYECKHE U HEMETAJIINUEeCKHUE CBOIICTBA);




JaBaThb XapaKTEPUCTHKY XMMMUYECKHUX 3JIEMEHTOB II0 WX IOJIOKEHHIO B llepmonnueckoil cucTteMe XMMHMUYECKHUX 3JIEMEHTOB (XMMHYECKMM 3HAK,
MOPSAIKOBBIM HOMEp, NEPUOA, TPYIIA, MOArPYIIa, OTHOCUTENBbHAS aTOMHAasl Macca, CTPOEHHE aToMa - 3apsiji siipa, YMCIO IMPOTOHOB U HEWTPOHOB B
a1pe, 0011ee YUCIIO IEKTPOHOB, PACIIPEACIICHUE IEKTPOHOB 10 3JIEKTPOHHBIM CIIOSIM);

OIIPENIeNIATh THII XMMUYECKOH CBSI3M 10 (popMyJie BEeIIECTBa;

IIPUBOJIUTH IIPUMEPHI BELIECTB C Pa3HBIMU TUIIAMU XUMUYECKOU CBA3H;

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 BBINOJHEHHs y4eOHOW 3aJayM, pelieHus MpoOsieM TBOPYECKOI'O U IOMCKOBOIO XapaKTepa, BBIIOJHEHHS IPOEKTa COBMECTHO C
yUUTEIIEM;

COCTaBJISATh TE3UCHI TEKCTA;

BJIaJIeTh TAKUM BHUJIOM MU3JI0’KEHHSI TEKCTa, KaK OMMCAHUE;

HCIOJIb30BaTh TAKOW BUJ MBICIEHHOTO (MJI€aJIbHOT0) MOJEIMPOBAHU, KaK 3HAKOBOW MOJIEIMpPOBaHUE (HA IpUMEpPEe COCTaBJIEHUS cXeM 00pa30oBaHMS
XUMUYECKOH CBSI3M);

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

MCIOJIb30BaTh TaKOM Bl MaTepUaIbHOIO (IPEIMETHOI0) MOJECIUPOBAaHMS, KaK (U3NUYECKOE MOIETMPOBAaHUE (HAa IPUMEpPE MOJIEEeH 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, aTFOMUHHM, KabIUil, MarHuid, HaTpUH, Kanuil). O0ume ¢pu3ndeckue CBOMNCTBA METAJIOB.

Baxwneiimue mpocTeie BellecTBa-HEMETaIbl, 00pa30BaHHbIE aTOMaMU KHCIIOPO/a, BOJOPOJa, a30Ta, cepsl, ¢pochopa, yriepoaa. Monekymnbl MPOCTHIX

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

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

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

Yuciao ABoraszo. Komnunuecto BellecTBa. MoJb. MOHHpHaSI mMacca. MOJ’IHpHLIf/'I 00BeM Fa3006pa3HBIX BCIICCTB. KpaTHBIe CAWHHNIBI 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», «KMOJIApHAsA Maccay, <<MOH$IpHLII>'I 00BeM ra3oB», «4UCJIO ABoranpo».



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

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

LIpeomemmvie pe3yibmamsi 00y4eHUs.

OOyuarommiicss Hay4IuTCs:

® JCIOJIb30BaTh MPH XaPAKTEPUCTHUKE BEIIESCTB MOHATHSA «METAJUIBI», «IIACTHYHOCTBY, «TEIUIONPOBOJIHOCTBY, «JICKTPOIPOBOIHOCTDY, «HEMETAJLIBI,
«AJJTIOTPOTIHS», «AJUTOTPOITHBIE BUOM3MEHECHHUS, MITH MOAU(PUKALIHH,;

® ONUCHIBATH NOJIOKEHUE DJIEMEHTOB-METAILIOB U 3JIEMEHTOB-HEMETAIUIOB B [lepuoauueckoii cucteMe xumuueckux 3neMeHToB . . Menaeneesa;

e iIaccu(UIUPOBATH MPOCTHIC BEIIECTBA HA METAJIIBI U HEMETAJUTBI, DJIEMEHTBI;

ONpeNeATh TPUHAIIICKHOCTh HEOPTraHUYECKUX BEIIECTB K OJJTHOMY U3 M3yUYEHHBIX KJIACCOB - METAJIOB U HEMETAJLJIOB;

JIOKa3bIBaTh OTHOCUTEIBHOCTD JICJICHUS IIPOCTHIX BEIIECTB HA METAJIIbI U HEMETAJLIbI;

XapaKTepU30BaTh 001mue (GU3NICCKHIE CBOHCTBA METAJLIIOB

yCTaHABIUBATh MPUYUHHO-CIIEICTBEHHBIE CBA3H MEXKIY CTPOSHHUEM aToMa M XUMUYECKON CBS3bIO B MPOCTHIX BEIIECTBAX - METAJJIaX U HEMETaJlIax;

O00BSACHITH MHOTOOOpA3He MPOCTHIX BEIIECTB TAKUM (PaKTOPOM, KaK aUIOTPOIIHS;

OMKCHIBATh CBOMCTBA BEIIECTB (Ha MPHUMEpax MPOCTHIX BEIIECTB - METAJIJIOB M HEMETAILJIOB);

coOJr01aTh MpaBUiia TEXHUKHA O€30IIaCHOCTH MPHU MTPOBEACHUHN HAOII0ICHUA U TaOOPAaTOPHBIX OIBITOB;

HCII0JIb30BAaTh MPHU PEIIEHUU PACUETHBIX 3a/1a4 MOHSITHS «KOJIMYECTBO BELIECTBA», «MOJIbY», «IIOCTOSIHHAsA ABOrajpo», «MOJISIpHAsl Macca», «MOJISIPHbII
00BEM T'a30BY», KHOPMAJIbHBIEC YCIOBHSY;

® IPOBOJIUTH PACUETHI C UCIIOIH30BAHNUEM MOHATUH «KOJIMYECTBO BEIIECTBAY, «MOJISIPHAS Maccay, «MOJIIPHBIA 00bEM ra3oBy, «IIOCTOSIHHAs ABOTapoy.
MemanpedmenfLHble pe3yibmanivl 06VH€HM}1.
OOyuaromuiicss Hay4nuTCs:
® COCTaBJIATH KOHCIIEKT TEKCTa;
CaMOCTOSITENILHO UCIOJIb30BaTh HEMTOCPEICTBEHHOE HAOIIOICHHE;
CaMOCTOSITENTLHO O(POPMIIATH OTUET, BKIIOYAIONIUI ONMCaHue HaOIIOJeHUs, €T0 PE3YyIbTaTOB, BEIBOJIOB;
BBINOJIHATH MOJIHOE KOMIUIEKCHOE CPAaBHEHHE;
BBIITOJIHATE CPABHCHHUE 110 aHAJIOT M.

Tema 3. CoenHeHUs XUHMMYECKHUX 3J1eMeHTOB (14 1)

Crenenp okucieHus. CpaBHEHHE CTETICHW OKWCIIEHUS W BaJeHTHOCTH. OmpesieneHne CTETNeHW OKWCIICHUS DIIEMEHTOB B OWHAPHBIX COCTUHCHUSX.
CocraBieHnue GopMys OMHAPHBIX COETUHEHUH, 0OLIHiA crioco0 MX Ha3BaHH.

buHapHbIe COeAMHEHUST METAJIOB M HEMETAJUIOB: OKCH/IBI, XJIOPHUIBI, Cynbuabl u p. CocTaBieHue ux Gpopmyi.

BunapHblie coenHEHNsI HEMETAJUIOB: OKCH/IBI, JIETY4re BOJIOPOIHBIE COETUHEHHUSI, UX COCTaB U Ha3BaHus. [IpeacTaBuTenu OKCHIOB: BOJA, YTIEKHUCIBIN
ra3, HeramieHast u3BecTb. [IpefcTaBuTeny IeTyqnx BOJOPOIHBIX COSTUHEHUH: XJI0POBOIOPOI U aMMHUAK.

OcHoBaHMs1, X COCTaB U Ha3BaHMs. PacTBOpUMOCTh OCHOBaHMi B Bozie. [IpeacraBuTeny menodeil: TMAPOKCUABI HATpUs, Kanus U Kanbuus. [lonstue o6
WH/INKATOpaX U KaYeCTBEHHBIX PEaKIUsX.

Kucnortsl, ux coctaB u Ha3Banus. Kiaccupukamus KUCIOT.



[IpencraBuTenu KUCIOT: cepHas, coisiHasi, a3oTHas. [lonsTue o mkane kucnorHoctu (mkana p H). I3mMenenune okpacku HHANKATOPOB.
Conu KaKk TpOU3BOJAHBIC KUCIIOT U OCHOBAHWM, X COCTaB M Ha3BaHUs. PacTBopuMocTh cosneld B Boje. [IpeacTaBuTenu coneid: Xjaopua HATpusl, KapOoHaT
u pocdat KanbIus.
AMop(dHbIE U KpUCTANINYECKUE BEILIECTBA.
MexMoneKyspHble B3aUMOAEHCTBUS. TUIBI KPUCTAIIIMYECKUX PELIETOK. 3aBUCUMOCTD CBOMCTB BEILIECTB OT TUIIOB KPUCTAJUINYECKUX PEIIETOK.
Yuctele BemecTBa U cMecu. [Ipumepsl ®UAKUX, TBEpAbIX U razoo0pa3HbIx cMeceil. CBoilcTBa 4HMCTHIX BeliecTB M cMeceil. Mx cocraB. MaccoBas u
00bEeMHas J10JI KOMIIOHEHTA cMecH. PacdeTsl, CBsI3aHHBIE C MCTIOIB30BAHUEM MTOHITHUS «IOISI».
Jlemoncmpayuu. O6pa3ipl OKCHUIOB, KUCIOT, OCHOBAaHUH U COJICH.
Mogneny KpUCTAJUIMUECKUX PELIETOK XJIopuJa HaTpus, anmasza, okcupaa yriepona (IV). KucnoTHo-mienouHble MHAMKATOPBI, U3MEHEHUE UX OKpPAacKU B
Pa3IMYHBIX cpelax. Y HUBEPCAIbHBIA HHIMKATOP U U3MEHEHHE €ro OKPAacKH B pa3nuuHbIX cpenax. lkana pH.
Jlabopamopnvie onvimul. §. O3HaKOMIICHHE C KOJUIEKIMEH OKcuIoB. 9. O3HakomileHHe co cBoicTBamMu ammuaka. 10. KauecTBeHHast peakuus Ha yrIIeKUCIIbBIHI
ra3. 11. Onpenenenve pH pacTBOpOB KUCIOTHI, IIeN0un U BobL. 12. Onpenenenne pH IMMOHHOTO U S0JI0YHOTO COKOB Ha cpese mioa0B. 13. O3nakomiieHue ¢
KoJulekuuen coneil. 14. O3HaKOMJIEHHE C KOJUIEKIIMEHW BELIECTB C pa3HbIM THUIIOM KPUCTAJUIMUECKOH pemieTku. M3rotoBieHue Mopenel KpUCTAIUIMYECKUX
pemierok. 15. O3HakomiieHHE ¢ 00pa3loM TOPHOM MOPO/IBL.
IIpeomemnuwie pesyrvmamol 00yueHus.
OOyuaromuiicss Hay4uTCs:
® JCIOJIb30BaTh MPHU XaPAKTEPUCTUKE BEIIECTB MOHSATUS «CTEMEHb OKUCICHUS», «BAJICHTHOCTHY», «OKCHIBI», «OCHOBAHUSY, «IIEIOYMN», «KaueCTBEHHAs
peaKuus», «UHIUKATOPY», «KUCIOTBI», «KUCIOPOICOJEPKAIIUE KHCIOThD), «OCCKUCIOPOIHBIE KHCIIOTBHI», «KHCIOTHAs Cpela», «IIEJIOYHAsl cpeaay,
«HeWTpanpHas cpefa», «mkama pH», «commy», «aMopdHBIE BEIIECTBa», «KPUCTAJUIMYECKUE BEIIECTBA», «KPUCTAIIMYECKAsl PEIIeTKa», «HOHHAas
KpUCTAJIJINYECKAsl PELIETKA», «aTOMHAsi KpUCTAJTIMYECKAasl PELIETKay, «MOJIEKYJISIpHAs KPUCTAINIMYECKAasl pELIETKay, «METAIIMUYECKasi KpUCTAJUIN YecKast
pelIeTKa, «CMECH»;
e iaccu(pUUUPOBATH CIIOKHBIE HEOPraHMYECKHE BEIIECTBA MO COCTaBY HAa OKCH[bI, OCHOBAHMs, KUCIOTHI U COJIM; OCHOBAHMS, KUCJIOTHI U COJIH - T10
PacTBOPUMOCTH B BOJIE; KUCIIOTHI - 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);
® ONpEeNeNsITh BAJIECHTHOCTb U CTEIIEHb OKUCIIEHHUS 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'€HETHUYECKYIO CBA3b MEXIY OKCHJIOM M THJPOKCHJIOM M HA00OpOT; MPUUYMHHO-CIEACTBEHHBIE CBS3M MEXKIY CTPOEHHUEM 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 peaklyil Ha IpUMepe CBOMCTB BOJbl. Peakuus pasiioxKeHUs - IEKTPOJU3 BOJAbL. Peaknnu coequHeHus - B3aMMOAECHCTBUE 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 CyOIMMaIUs, «OTCTauBaHUE, «IEHTPUDYTUPOBAHUEY, «XUMUYECKAs PEAKIUA», «XUMHUUECKOE YPABHEHUEY, «PEaKIUU COCTUHEHUSY,
«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-XUMUYECKHH 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 MPUYUHHO-CIECICTBEHHbIC CBS3M: KJAacC BEIIECTBA - XMMHUYECKHE CBOWCTBA BEILIECTBA; HAOMIONATh 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 PUOOpPaMH B COOTBETCTBUU C MPaBHJIaMU 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
xumun. Kiaccudukanus BemecTB 1Mo cOCTaBy: MPOCTHIE U CIOXKHBIE). XapaKTePUCTHKA
OCHOBHBIX METOJ/IOB U3yUYEHHUsI €CTECTBEHHOHAYYHBIX JUCUUIUINH. Paznuyenue tena u
BEIIECTBA; XUMUYECKOTO JIEMEHTa U MpocToro Beuiectsa. Onucanue hopm
CYILIECTBOBAHUS XMMUYECKUX 3JIEMEHTOB; CBOMCTB BEILIECTB. BrinonHeHue
HETIOCPEICTBEHHBIX HAOIIOCHUIN U aHAJIN3 CBOMCTB BEIIIECTB U SIBJIICHUM,
MIPOUCXOJISIINX C BEIIECTBAMU, C COOIOICHUEM MPABUI TEXHUKU O€30M1aCHOCTH.
OdopmiieHne oTyeTa, BKIIOYAIOLIETO ONMCAHNE HAOIIOACHNUS, €T0 PEe3YIIbTaTOB,
BBIBOJIOB. Vcnionb3oBaHne PU3NYECKOro MOAETUPOBAHUS
2 [IpeBpamenus Bemects. Poib 1 ypok obmeme- | OnpeneneHus MOHITUN «XUMAYECKHE SBICHU», «(PU3HUECKUE SBICHUS.
XUMUU B KU3HH YEJIOBEKA. Tononorndeckoil | OObsACHEHUE CYITHOCTH XUMUYECKUX SIBJICHUH (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-METAIIBDY, «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 OJHOM NIEPUOJE WIH ITTaBHOU
noarpymmne [lepuoanueckoi cuctembl. CocTaBlieHUE XapaKTEPUCTUKH XUMUYECKHUX
3JIEMEHTOB 10 UX MOJIOKEHUIO B [Ieproinueckoil cucteMe XUMUYECKUX 3JIEMEHTOB /1.
U. Menneneea. CocTaBiaeHHE TE3UCOB TEKCTA
8 HMonnas xuMuueckas CBI3b 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.
YcraHoBiIeHHUE MPUYUHHO-CIIEICTBEHHBIX CBSI3€H: COCTaB BEILIECTBA - BUJI XUMUYECKOM
CBSI3U
9 KoBanenTHas ypoK oOrieme- Onpenenenne NOHATUS «KOBAJICHTHAsI HEMOJSIpHAs CBs3b». COCTaBICHUE CXEM
HETIOJISIPHAS XUMUYECKas CBA3b TOJOJIOTUYECKON | 00pa30oBaHUs KOBAJICHTHOW HEMOMSIPHOM XUMHUUECKOU CBsi3u. Mcronbp3oBanue
HaIPaBJIICHHOCTH | 3HAKOBOT'O MoJeIupoBanus. OnpeaerieHue THITa XUMHYSCKOH CBsI3H 10 (popmyrie
BeniecTBa. [IpuBeeHre npruMepoB BEIIECTB C KOBAJICHTHON HEMOJSPHOM CBSI3bIO.
XapakTepucTuka MexaHu3mMa 00pa30BaHNs KOBAJICHTHOM CBSI3U. Y CTAHOBJICHHE
[IprurHHO-CIIEICTBEHHBIX CBS3€H: COCTaB BEIIECTBA - TUIl XUMUYECKON CBSI3U
10 | KoBaneHnTtHas nmonspHas ypoK oOrieme- Ornpenenenus MOHATUN «KOBAJIEHTHAS MOJSIPHAS CBA3bY, «IJIEKTPOOTPULIATETLHOCTHY,
XAMUYECKasI CBSI3b TOJOJIOTUYECKON | «BaJIGHTHOCTHY». COCTaBJICHUE CXeM 00pa30BaHUsI OBAJICHTHOM MOJISPHOM XUMUYECKON
HaIpaBJIEHHOCTH | CBsA3M. Mcnonb30BaHue 3HaKOBOroO MoJenupoBanus. OnpeenaeHue THa XUMHUYEeCKOM
cBs3U 10 (popMyIie BemecTBa. [IpuBenenne npuMepoB BEIIECTB CKOBAJIGHTHOM
MIOTISIPHOM CBSI3b10. XapaKTEpUCTHKA MEXaHH3Ma 00pa30BaHUs KOBAJIECHTHON CBSI3H.
VYcraHoBiIeHNE MPUYUHHO-CIIEICTBEHHBIX CBSI3€1: COCTaB BEIIECTBA - TUIl XUMUYECKOU
cBs3u. CoctaBienue (GopMyibl OMHAPHBIX COSAMHEHU IO BaJICHTHOCTH H
HaxO0’KJICHUE BAJICHTHOCTH JIEMEHTOB 10 (opMysie OMHAPHOTO COSTMHECHHS.
Hcnonb3oBanue HU3HMUECKOTO MOJECIUPOBAHHUS
11 | Meramnuyeckas XUMHYECKast ypOoK oOrieme- Omnpenenenue MOHITHS «METaJUTHUECKask CBI3b». COCTaBIeHHE CXeM 00pa3oBaHuUs
CBSI3b TOJOJIOTUYECKON | METAJUIMYECKON XUMHUYECKOH CBsI3U. VICTI0Ib30BaHME 3HAKOBOTO MOJIECIMPOBAHUS.
HampaBiieHHOCTH | OmpeneneHue TUIa XUMUYIEeCKo CBs3H 1o ¢popMmyne BemecTBa. [IpuBenenue

IMPpHUMEPOB BECUICCTB C METaIUTMYECKOM CBS3bIO. XapaKTepI/ICTHKa MEXaHHU3Ma
O6p3.30BaHI/I$I METAJNIMYECKOM CBSA3U.




12 | O6o6menue U cucreMaTu3anus YPOK YcTaHoBiieHUE TPUYUHHO-CIIEICTBEHHBIX CBSA3EH: COCTAaB BELIECTBA - TUIl XUMHUECKOM
3HAHUU cucremaruzauuu | cBs3u. [lpencrasnenne nHbopMaiuu no Teme « XuMUUecKasi CBsI3b» B BUJI€ TaOIUII,
3HaAHUHN CXEM, OIIOPHOr'0 KOHCIIEKTa, B TOM 4Hcie ¢ npuMeHenueM cpeacts KT
13 | KonrponbHas paboTa YPOK BrinonHenue nucbkMeHHON paboThl B pOpME TECTUPOBAHUS.
Pa3BUBAIOIIETO
KOHTPOJIS
Tema 2. [IpocThie BenecTBa (6 4.)
14 | IIpocTble BemecTBa - METAILIbI YPOK «OTKpBITUS» | OnpeneneHus NOHATUI «METaUTbD», «IJIACTUYHOCTBY, «TEIJIONPOBOTHOCTHY,
HOBOTO 3HAHUS «BJEKTPOMPOBOAHOCTY». ONUcCaHUe MOJOKEHUS SJIEMEHTOB-METAIIIIOB
B [Iepnoaunueckoii cucreme xumudeckux anemeHToB 1. . Menneneesa.
Krnaccudukanus npocTeix BEIIECTB HA METAJUIb M HEMETaJUIbl. XapaKTepuCcTUKa
00muXx (PU3MUECKUX CBOWCTB METAJLIOB. Y CTAHOBIICHHE TPHUYNHHO-CIIEICTBEHHBIX
CBSI3€H MEXIYy CTPOCHHEM aToMa U XMMHYECKOH CBSI3bIO B MPOCTHIX BEIIECTBAX -
MeTajuiax. CaMOCTOSITeIbHOE H3yYeHNE CBOMCTB METAJUIOB TIPU COOJTIOICHUH TIPABUI
TEXHHUKHU 0€30MacHOCTH, 0(hOpMIICHHE OTYETa, BKIIOYAIOIIET0 OUCAaHHE HAOII0ICHNUS,
€ro pe3yabTaToB, BEIBOJOB. [lomydeHne XxuMudeckoil nH(GOpMAIK U3 Pa3THIHBIX
HMCTOYHUKOB
15 | IIpocThie BemecTBa-HEMETAILIBL. ypok obmeme- | OmpeneneHust MOHITHN «HEMETAJUTBD», «aJUIOTPOIIHSY, «aJUIOTPOITHBIC
TOJIOJIOTMYECKOH | BUAOU3MEHEHHUS, Wik MoauduKarumy. Onrcanue MmoyioKeHUs 3J1€MEHTOB-HEMETAILIIOB
HanpasieHHocTy | B [lepuoandeckoit cucteme xumudeckux 3nemMentoB J1. u. Menneneesa. Onpenenenue
MPUHAICKHOCTH HEOPTaHMYECKUX BEIECTB K OHOMY M3 U3yYEHHBIX KJIaCCOB:
METaJUTbl HHEMETaJUTbL. J[0Ka3aTelbcTBO OTHOCHTEBHOCTH JICJICHUS TIPOCTHIX BEIIECTB
Ha METaJIJIbl MHEMETAJUIbI. Y CTAHOBJIEHUE IPUUMHHO-CIIEICTBEHHBIX CBA3EH MEXKIY
CTPOCHHEM aTOMa M XUMHUYECKOW CBS3bI0 B MIPOCTHIX BEIIECTBAX - HEMETAJIaX.
OO0BsicHeHHe MHOT000pa3Hs MPOCTHIX BEIIECTB TAKUM (PaKTOPOM, KaK aJlFIOTPOIHSL.
CamocTosTenbHOE U3YYeHNE CBONCTB HEMETAJIOB MPH COOJIOACHUH MPABII TEXHUKH
6e30macHOCTH, 0(hOpMIIEHHE OTYETa, BKIIFOYAIOIEr0 OMUCAHNE HAOIOIEHUS, €ro
pe3yIbTaTOB, BEIBOJIOB.
BrInonHeHue cpaBHEHUs IO aHAJIOTHH
16 | KonmuecTBo BemecTBa ypok obmeme- | OmpeeneHust MOHITHH «KOJIMYECTBO BEIIECTBAY, «MOIIbY, «IIOCTOSTHHAsT ABOTaIpOY,
TOJIOJIOTHUECKOM | «MoJIsIpHast Maccay. PeleHne 3a1auml ¢ UCTOIb30BAHUEM MOHATHI «KOJIUYECTBO
HaIPaBJICHHOCTH | BEUIECTBAY», «KMOJIIPHAS. MACCay, IIOCTOSIHHAS ABOTaJIPO»
17 | MonsipHblif 00beM ypok obmeme- | OmnpezeneHust MOHATUN «MOJISIPHBINA 00BEM I'a30B», KHOpMaJlbHbIE YCIOBUA». Perenne
ra3000pa3HBIX BEIIECTB TOJIOJIOTHYECKON | 33]1a4 C HUCMOJIB30BAHUEM TIOHSTHIH «KOJHUYECTBO BEIIECTBAY, «MOJISIPHAS Maccay,
HaNpaBJICHHOCTU | «MOJISIPHBIA 00bEM T'a30B», «I1OCTOsIHHAsA ABoraipoy». CocTaBieHHe KOHCIIEKTa TEKCTa
18 | Pemenue 3a1au ypok peduiekcun | Pemenue 3a1au ¢ MCIIOJIb30BaHUEM MOHSATHI «KOJMYECTBO BEIIECTBA», «MOJISIpHAs




Maccay, «MOJISIPHBIN 00bEeM ra30BY, «IIOCTOSTHHASE ABOTaIPO»

19 | OGobuieHHe 1 cUCTEeMaTH3AIUS YPOK [Tonyuenne xumudeckoi HHGOPMAITUU U3 Pa3TUIHBIX UCTOUYHUKOB. [IpencraBnenue
3HaHUH pasBuBatomiero | uadopmaruu o teme «IIpocteie BemecTBay B BUAE Ta0IHII, CXEM, OTIOPHOTO
KOHTPOJIS KOHCIIEKTa, B TOM uncie ¢ npumeHenueM cpencts MKT
Tema 3. CoeniHeHMs] XMMH4YECKHUX dJ1eMeHTOB (14 4.)
20 | CteneHb OKHUCIICHUS. YPOK «OTKpBITUS» | OnpeneneHus MOHATUH «CTETIeHb KUCICHUS», «BAJICHTHOCTH». CpaBHEHHE
HOBOTO 3HAHMUS BAJICHTHOCTH M CTENIEHU OKHUCIICHUS
21 | Oxcupsl ypok obmeme- | OmpezneneHue NOHATUS «OKCHIIBDy. OnpeeneHre MPUHAIICKHOCTH HEOPTaHUIECKUX
TOJIOJIOTMYECKOM | BEIIEeCTB K Kjlaccy OKCUI0B 1o ¢opmyie. OnpesiesnieHre BaleHTHOCTH U CTEICHH
HaIIPaBJIEHHOCTH | OKUCIJIEHUS 3JIEMEHTOB B OKcHiax. OnucaHue CBOWCTB OT/EIbHBIX NPEACTaBUTEIEH
okcuoB. Coctasnienue ¢popMyi U Ha3BaHUM okcul0B. [IpoBenenre HabmoaeHUI (B
22 | Oxcupsl YPOK pe(IeKCHH | TOM YHCIIE OIIOCPEIOBAHHBIX ) CBOMCTB BEIIECTB M MIPOMCXOAAIINX ¢ HUMH SBJICHUH, C
COOIOICHUEM MTPaBWJI TEXHUKH 0€30MacHOCTH; 0pOopMIIEHHE OTYETa C OMMMCAHUEM
9KCIIEPUMEHTA, €r0 Pe3yIbTATOB U BHIBOJIOB
23 | OcHoBaHus ypok obmieme- | Onpesenenus NOHITUI «OCHOBAHUSY, «IIEIOUMNY, KKAYECTBEHHAs PEaKIIUs»,
TOJIOJIOTHYECKON | «uHAMKaTOp». Kiaccudukanus ocHOBaHHI IO paCTBOPUMOCTH B Bojie. OmpeesieHune
HaMpaBJIEHHOCTH | MPUHA/JICKHOCTH HEOPTraHMYECKHUX BEIIECTB K KJIaCCy OCHOBAaHUI MO GopMyie.
Onpenenenne CTENEHU OKUCIEHMSI 3JIEMEHTOB B OCHOBaHUsAX. ONrcaHue CBOWCTB
24 | OcHoBaHus ypOK pediekcuu | OTIENBHBIX IpecTaBuTenei ocHoBanuii. CoctapineHue GopMyn U Ha3BaHUH
OocHOBaHui. Vcnionb3oBaHue TaOJINLbI pACTBOPUMOCTH I ONPE/IEIICHUS
PacTBOPUMOCTH OCHOBAaHUH. Y CTAHOBJIEHUE FEHETUYECKOM CBA3M MEXILy OKCUIOM U
OCHOBaHUEM M Ha000POT
25 | Kucnotsl ypok obmeme- | OnpeseneHus MOHITUN «KUCIOTh», «KUCIOPOA-COAEpIKAIINE KUCIOThI,
TOJIOJIOTUYECKOHN | «OECKUCIOPOIHBIE KUCIOThIY, «KUCIOTHAS CpPellay, «IIEJ0YHas Cpeay, «HeUTpalbHas
HaNpaBJICHHOCTH | cpenay, «mkana pHy». Kinaccudukaius KUcioT mo 0OCHOBHOCTH U COAEP KaHUIO
kucinopona. Onpenenenre NpUHAUIEKHOCTH HEOPIraHUYECKUX BEIIECTB K KJIAcCy
26 | Kucnotsl ypok peduiekcuu | KUCIOT o dopmyie. OnpeneneHne CTENeHN OKUCIEHHsS YIEMEHTOB B KUCIIOTaX.
Onucanue CBONCTB OTAENbHBIX IpeacTaBuTenel kuciaot. CoctaBienue GopMyn U
Ha3BaHUH kucaoT. Mcnonb3oBaHue TaOIMIIbI PACTBOPUMOCTH JUISI OTpeAEICHUs
PacTBOPUMOCTHU KHUCIIOT. Y CTAHOBJIEHHE F€HETUYECKOM CBSI3U MEX]Ly OKCUIIOM U
ruzpokcuaoM M Hao6opot. [IpoBeaeHne HaOm01eH i (B TOM YHUCIIE ONOCPEIOBAHHBIX )
CBOWCTB BEIIECTB U MPOUCXOSIINX C HUMH SIBJICHUH C COOJIIOICHUEM TTPABHUI TEXHUKH
6e30macHOCTH; OPOPMIICHHE OTYETa C OMMCAHUEM IKCIIEPUMEHTA, €0 PEe3yIbTaTOB U
BBIBOJIOB. VccnenoBanue cpeibl pacTBOpa ¢ MOMOIIBIO0 HHANKATOPOB.
DKcIepUMEHTAIbHOE Pa3IMueHHe KUCIOThI M IIEJI0OYH C TOMOIIBIO HHANKATOPOB
27 | Conu KaK IPOU3BOHBIC KACIOT ypok obmieme- | Onpenenenue noHIATHS «commy. OnpeneneHne MPUHAIICKHOCTH HEOPTAaHNIECKUX

U OCHOBaHUU

TOJOJIOTHYECKOM

BCIHICCTB K KJIACCY colieit mo (bopMyne. OnpeneneHI/Ie CTCIICHU OKHCJICHHA 3JICMCHTOB B




HaIpaBJICHHOCTU

cossix. Onucanue CBOMCTB OTACIBHBIX MpeacTaButTeneit coneid. CocraBienue Gpopmyi
1 Ha3BaHUU cosieid. Mcronb3oBaHne TaOIMIbI PACTBOPUMOCTH ISl OTIPEICIICHHS
pactBopumocTu coieil. [IpoBenenre HabMOIEHUI (B TOM YUCIIE OTIOCPEIOBAHHBIX )
CBOMCTB BEILIECTB U MPOUCXOIAIIUX C HUMH SIBJICHUM, C COOJIIO/IEHUEM TPaBUI
TEXHUKU 0e301acHOCTH; 0(hOPMIICHHE OTYETa C ONMCAHUEM IKCIIEPUMEHTA, €r0
pe3yIabTaTOB U BBIBOJIOB

28

IIpomekyTOUHBINM KOHTPOJIb

YPOK
pa3BUBAIOLIETO
KOHTPOJIS

BrimonHeHue MUCbMEHHOH paOboThl B (POpME TECTUPOBAHUS.

29

AmMopdHbIe
1 KPUCTAJUTMYECKHE BEIIECTBA

YpOK of1mieme-
TOJOJIOTHUECKOHU
HanpaBJIEHHOCTU

Omnpenenenus NOHATUH «aMOp(HBIE BEIIECTBAY, KKPUCTAIUINYECKHUE BEIIECTBAY,
CKPUCTAJLINYECKAs PELIETKA», «MOHHAS KPUCTAJUIMYECKas PELIETKa», «aTOMHAs
KPUCTAJIJINYECKAsl PEIIETKA», «MOJIEKYJISIPHAs KpUCTAIIINYECKAsl pELETKay,
«METAJINYECKast KPUCTAIINYECKAs PELIETKa». Y CTAHOBIIEHUE IPUYMHHO-
CIIEACTBEHHBIX CBSI3€H MEXy CTPOCHUEM aTOMa, XMMUYECKOU CBSI3bIO U TUIIOM
KPUCTAIUIMYECKOM PEIIETKH XUMUYECKUX COCAMHEHUN. XapaKTEPUCTUKA aTOMHBIX,
MOJIEKYJISIPHBIX, HOHHBIX METANINYECKUX KPUCTAINIMYECKUX PELIETOK; CPEAbl PacTBOPA
¢ nomouero mkansl pH. [IpuBenenne npuMepoB BEIECTB C pa3HbIMU THUIIAMHU
KpucTainyeckoil pemerku. [IpoBeaenne HabmoeHui (B TOM yucie
OIIOCPEIOBAaHHBIX ) CBOMCTB BEIIECTB U MPOUCXOISAIINX C HUMU SIBJICHUM €
COOJIIO/ICHHEM IIPAaBUII TEXHUKU O€30I1aCHOCTH; OPOPMIICHHE OTYETA C OIMCAaHUEM
9KCIEPUMEHTA, €r0 PE3yIbTaTOB U BbIBOAOB. COCTaBIEHUE HA OCHOBE TEKCTA TaOIMIIBI,
B TOM uuciie ¢ npuMeHenueM cpencrts KT

30

YucThle BEIECTBA U CMECH.

ypOK obrmieme-
TOJI0JIOTHUECKOM
HaIpaBJICHHOCTHU

Onpenenenus MOHATHI «CMeCH», «MaccoBasi 10Ji1 paCTBOPEHHOTO BELIECTBAY,
«o0beMHas 70715 BemecTBa B cMecu». [IpoBenenune HaOmoaeHuii (B TOM 4uciie
OTIOCPEIOBAaHHBIX ) CBOMCTB BEIIECTB U MIPOUCXOISIINX C HUMU SIBJIICHUM C
COOIOICHUEM TTPABIII TEXHUKH 0€30MacHOCTH; 0(hopMIIEHHE OTYETa C ONUCAHUEM
SKCIIEPUMEHTA, €r0 PE3YJbTATOB U BBIBOJOB. PellleHne 3a1a4 ¢ NCMOJIb30BAHUEM
TOHATUHI «MaCCOBast 10JIs DJIEMEHTA B BEILIECTBE)», «MACCOBAasi JA0JI1 paCTBOPEHHOTO
BEIIECTBA», «0ObEMHAas J0J1sl Ta3000pa3HOT0 BEIIECTBA»

31

Pemrenue 3anau

yYpoK pedekcun

32

Pemnrenue 3anau

YpoK pedekcun

Pemenue 3amad ¢ uCmoyib30BaHUEM MOHSATHN «MAacCOBast JOJIS AJIEMEHTa B BEIIECTBEY,
«MaccoBast I0JIsl PACTBOPEHHOTO BEIIECTBAY», «00OBEMHAsI IOJIs Ta3000pa3HOro
BemecTBay. [Ipencrasnenne napopmanmu mo TemMe «CoeTMHEHUS XUMHUIECKUX
AJIEMEHTOB» B BHJIE TaOJIHII, CXeM, OTIOPHOTO KOHCIIEKTA, B TOM YHCIIE C TPUMEHEHHEM
cpeacts UKT

33

KonrtponsHas pabora

YPOK
pa3sBUBArOUICTO

KOHTPOJIA

BrinonHeHne NUCHMEHHOM pa6OTLI B (bOpMe TCCTUPOBAHU.




Tema 4. U3meHenus, npoucxoasimue ¢ Bemecrsamu (12 4.)

34 | Ousnueckue ABICHHUS. YPOK «OTKpBITHs» | OnpeneracHust MOHATUH «TUCTUIUISAIIS, WA TEPETOHKAY, «KPUCTAIUTA3AIUS,
HOBOI'O 3HAHUS «BBITIAPUBAHKEY, «(DUITBTPOBAHUEY, «BO3TOHKA, HIIU CYyOIMMAIIHs, OTCTAHBAHHEY,
«IeHTpUPYrupoBaHUe». Y CTAaHOBJICHUE TPUYMHHO-CIICACTBEHHBIX CBI3EH MEXKIY
(hU3HYECKUMHU CBOMCTBAMH BEIIECTB M CIIOCOOOM pa3JIeICHUs CMeceit
35 | XuMu4YecKHe sIBJIEHUS. yYpOK ob1mieme- OrnpeneneHus MOHATHH «XUMUYECKasl PEaKIHs», «PEaKIIUy TOPEHUS,
TOJOJIOTUYECKON | «IK30TEPMHUUECKHUE PEAKIIUNY», «IHAOTEpMUYECKUE peakiuuny. Habmoaenue un
HaIPaBJIEHHOCTH | ONMKMCAHWE MPU3HAKOB U YCIIOBHM TEUECHUS XUMUUYECKUX PEAKIIUN, BEIBOBI Ha
OCHOBaHWU aHAJIM3a HAOJIOICHUH 32 SKCIIEPUMEHTOM
36 | 3aKOH COXpaHEHHS MaCChI ypOK oOrmieme- OnpeneneHre NOHITHS «XUMAYECKOE ypaBHEHUE». OObsICHEHUE 3aKOHA COXPAHEHHUS
BEIIECTB. XMMHUYECKHUE TOJOJOTUYECKON | MAacChl BEIIECTB C TOYKH 3PEHUSI ATOMHO- MOJICKYJIIPHOTO YUCHUSI.
ypaBHEHUS HarnpaBiieHHOCTH | CocTaBieHuEe ypaBHEHU XUMHUECKUX PEAKIIM Ha OCHOBE 3aKOHA COXPAHEHUS MACChI
BeniecTB. Kiaccuukanysi XuMU4eCKUX peakiiuii o rermnoBoMy 3 dexrty
37 | Pacuersl M0 XUMHYECKUM ypok oOmiemMe- | BhIMOTHEHHE pacyeToB 110 XUMUYECKUM YPaBHEHUSAM Ha HaXOXKICHHUE KOJTMYSCTRA,
38 | ypaBHEHUAM TOJIOJIOTMYECKOH | Macchl Wi 00beMa MPOAYKTa PEAKIMH 110 KOJIMYECTBY, Macce WIH 00beMYy HCXOIHOTO
HaIpaBJIEHHOCTH | BEIIECTBA; C UCIIOJIH30BAHUEM MOHATHUS «I0JIs», KOTJ]a UCXOIHOE BEIIECTBO JIaHO B
BHJIC PaCTBOPA C 3aIaHHOW MacCOBOMH J10JIel PaCTBOPEHHOI'O BEIIIECTBA MIIA COJACPIKUT
ONPEACIICHHYIO JOJIK0 TPUMECEI
39 | Peakumu pasnoxeHusl. ypoK oOrieme- OrnpenenieHus MOHATHH «PEaKIUKA COSAUHEHUS», «KaTAIU3aTOPhI», «PEePMEHTHI.
toponoruueckor | Kiaccudukaius XMuMUYECKUX PEeaKIUi 10 YUCTY U COCTABY UCXOJIHBIX BEIIECTB U
HaMpaBJIEHHOCTH | MPOJYKTOB peakiuu. HabmroneHre u onucaHue Npu3HaKoB U YCIOBUN TEUSHUS
XUMHUYECKUX PEaKIliid, BEIBOJABI HA OCHOBAaHMH aHAJIN3a HAOJIIOICHHI 3a
sKkciepuMeHTOM. COCTaBlIEHHE Ha OCHOBE TEKCTa CXEMbI, B TOM YHCIIE C IPUMEHEHUEM
cpeacts UKT
40 | Peakiuu coequHEHMUS. ypoK oO1ieme- Ornpesnenenus MOHATUM «PEaKUUU COEAMHEHUN», «PEAKLIUU PA3ITIOKECHUSY,
TOJOJIOTUYECKON | «0OpaTUMBIE PEAKITUNY, KHEOOPATUMBIE PEAKITUNY, «KATATUTUUECKHE PEAKITUN,
HaIpaBJIEHHOCTH | «HEKaTaIMTUYECKHe peakuuny. Kinaccupukanusa XMMHUECKUX peaKkIui 1o YUCIY U
COCTaBY MCXOJHBIX BEIIECTB U MPOJIYKTOB PEAKIIUN; HAIPABJICHUIO TPOTEKAHUS
peaxuuy; yyacTHio Katanuzatopa. Habmonenue u onucanue npu3HakoB U yCIOBHMA
TEYEHUSI XUMUYCCKUX PEaKIMii, BEIBOIBI HA OCHOBAHHMH aHAJIN3a HAOJIIOICHUI 3a
JKCIEPUMEHTOM
41 | Peakiuu 3aMemieHus. ypOK obrmieme- OnpeneneHns TOHATUN «PEAKIIUN 3aMEIEHUS», «PSJl AKTUBHOCTH METAJIOBY.

TOJ0JIOT WYECKOH
HaIpaBJICHHOCTHU

Knaccudukanus XuMHYeCKUX peakiuii 0 YUCITY M COCTAaBY MCXO/HBIX BEIECTB U
MPOJIYKTOB peakiuu. Vcrnonb3oBaHue 3IeKTPOXUMUYECKOTO psijia HANPsKEHUH
(aKTMBHOCTH) METAJIJIOB JJIsl ONIPEICIICHUS] BO3MOKHOCTH NMPOTEKAHUS PEaKIUil MKy
MeTaJlJJaMU ¥ BOJHBIMU PacTBOpaMHM KHUCIIOT U coJiel. HaOmnronenue u onucanue
IIPU3HAKOB U YCIIOBUI TE€UEHUsI XMMHUYECKHUX PEAKLIMH, BEIBOJbI HA OCHOBAaHUH aHAIN3a




HaOJIOACHUH 32 SKCIIEPUMEHTOM

42 | Peaxkuuu oOMeHa. 1 yYpOK obrmieme- OmnpeneneHust MOHATHHA «PEaKIIUd 0OMEHA, «PEaKIIuy HEHTpaTU3aITuN .
Tonpoyoruueckoir | Knmaccudukanus XuMHU4eCKnUX peakiuid o YUCITY U COCTAaBY MCXOIHBIX BEILECTB U
HaIpPaBJIEHHOCTH | MPOJYKTOB peakiuu. Mcrnonb30Banrue TabauIbl paCTBOPUMOCTH JIJIS ONIPEAETICHUS
BO3MOKHOCTH MPOTEKaHMs peakuuii oomeHa. HabGnronenue u onvcanne Npu3HaKoB U
YCIIOBUH TeUEHUS! XUMUYECKUX PEaKIUi, BBIBObI HA OCHOBAaHHUH aHaJIN3a HAOIIOACHUIMA
32 HKCIEPUMEHTOM

43 | Tunbl XuMUYeCKHX peakiuii Ha | 1 ypok obmieme- | Onpenenenre NOHATUS «TUAPOIHU3Y. XapaKTePUCTUKA XUMUUYECKUX CBOWCTB BOJIbI

IpUMEpPE CBOWCTB BOIBI. TOJIOJIOTHUECKON
HaIpPaBJICHHOCTH

44 | O6oOuenue u cuctemaruzanus | 1 YPOK Hcnonb3oBanue 3HakoBOro mMojenupoBanus. [lonydenne xumudeckoi HHGopMaIun

3HaHUH CHCTEMAaTH3alluU | U3 PAa3IMYHBIX HCTOUHUKOB. [IpencraBienne napopmaiuu no reme «M3meHenns,
3HAHUU MIPOUCXOISIINE C BEIIECTBAMM» B BUE TA0JIUII, CXEM, OTIOPHOTO KOHCIIEKTa, B TOM
yucie ¢ npumeHeHneM cpencts KT

45 | KonTtposbHas pabora 1 YPOK BrinonHeHne nucbMeHHOM paboThl B JOpME TECTHPOBAHUS.

Pa3BUBAIONIETO
KOHTPOJIS
Tema S. [lpaktuxkym 1. «Ilpocreiimme onepaunu ¢ BemecTrBom» (3 4.)

46 | IlpaBuna Th npu pabote B 1 ypok peduekcun | Pabota ¢ mabopatopHbIM 000pyI0BaHHEM U HArpeBaTeIbHBIMU PUOOpaMu B
XUMHAYecKoM kabunete. [Ipuemsr COOTBETCTBHUH C IPABUIIAMHU TEXHUKH 0€30MacHOCTH. BhIMOIHEeHNE MPOCTeHIIIX
oOparieHus ¢ 1a00paTOpPHBIM IIPUEMOB 00palleHHs ¢ JJaOOPaTOPHBIM 0OOPYIOBAHUEM: C JIAOOPATOPHBIM IITATHBOM,
000pyIOBaHUEM. CO CIIMPTOBKOM

47 | IlpuzHaku XUMUYECKUX peakuuid | 1 ypok peduiekcun | PaboTa ¢ 1abopatopHbIM 000pYyZ0BaHHEM U HarpeBaTeIbHBIMU IPUOOpaMu B

COOTBETCTBHH C TIPABUIIAMH TEXHHUKH 0€30MacHOCTH. BEIMOTHEHNE TPOCTEHIITIX
IIPUEMOB 00palleHHs ¢ JJabOPaTOPHBIM 0OOPYIOBAHUEM: C JIAOOPATOPHBIM IITATHBOM,
co ciupTOBKOM. Habimoienne 3a CBOMCTBAMHU BEIIECTB ¥ SBJICHUSMU, TIPOUCXOISIITAMHE
¢ BeniectBaMu. OnucaHne XMMUYECKOTO SKCIIEPUMEHTA € ITOMOILIbI0 €CTECTBEHHOTO
(pycckoro UM poHOTIO) sI3bIKa U A3bIKa XUMHUH. COCTaBI€HNUE BBIBOJIOB 110
pe3yabTaTaM MPOBEJCHHOTO SKCIIEPUMEHTA

48 | IlpuroToBIeHHE pacTBOpa 1 ypok peduiekcun | Pabota ¢ mabopaTtopHbIM 000py10BaHHEM U HarpeBaTeIbHBIMU pUOOpaMu B

caxapa M OmpeieiiCHIe
MacCOBO#1 JIOJIM €ro B pacTBOpPE

COOTBETCTBHUHM C MPABUIIAMU TEXHUKH 0€30MacHOCTH. BhInonHenue npoctelmx
MpHUEMOB 00palleHus ¢ J1abopaTOpHBIM 000PYAOBAHUEM: C MEPHBIM LIMJIMHAPOM, C
Becamu. HaOmroienue 3a cBOiCTBaMU BEILIECTB U SIBJICHUSMH, IPOUCXOISAIIMMU C
BemlecTBaMu. OnycaHue SKCIEepUMEHTa ¢ TIOMOIIbI0 €CTECTBEHHOI'O (PYCCKOr0 WK
POJHOTrO) sI3bIKA U sI3bIKa XMMUU. COCTaBlIEeHHE BBIBOJIOB MO pe3yibTaTaM
MIPOBEACHHOT0 3KCIIEpUMEHTA. [[pUroToBIeHNe pacTBOPOB C ONPEAEIIEHHON MacCOBOM
JI0JIEN paCTBOPEHHOIO BelllecTBa. [I[puroToBieHne pacTBopa U pacyeT MacCOBOM J10JIU




‘ PACTBOPCHHOT'O B HEM BCHICCTBA

Tema 6. PacTBopenue. Pacteopbl. CBolcTBa pacTBOPOB 3J1eKTPOJNTOB (18 4.)

49 | PactBopenue. PacTBOpUMOCTb. 1 YPOK «OTKpBITUS» | Onpenenenus NOHITUH «pacTBOP», «TUAPAT», KKPUCTAIIIOTUAPATY, «HACHIILIEHHBIH
Turnel pacTBOpoB HOBOT'O 3HAHMS pacTBOpPY», «KHEHACBILLEHHBIN PACTBOP», «IIEPECHIILEHHBINA PACTBOP», «PACTBOPUMOCTH.
Omnpenenenne pacTBOPUMOCTH BEIIECTB € UCIOIb30BAHUEM KPUBBIX PACTBOPUMOCTH.
XapakTepucTrKa pacTBOPEHUS ¢ TOUKHU 3PEHUSI AaTOMHO - MOJIEKYJIIPHOTO YUYEHHS.
Hcnonp3oBanne TabIUIbl PACTBOPUMOCTH IS OTIPEIENICHUS] PACTBOPUMOCTH BEIIECTB
B Bojie. CocTaBiieHHE HAa OCHOBE TEKCTa rpa)uKkoB, B TOM YHUCIIE C IPUMEHEHUEM
cpeacts UKT
50 | DnekTponuTHUecKas 1 ypok obmeme- | OnpenencHust MOHATUH «AJIEKTPOIUTHIECKAs AUCCOLUALIHS, «IIEKTPOIIUTHI,
JUCCoLanus TOJOJOTUYECKON | «HEINEKTPOJIUTHI». BBIIIOIHEHNE TOMETOK, BBIITUCOK U IUTUPOBAHUS TEKCTA
HaIpaBJIEHHOCTH
51 | OcHOBHBIE IOJIOKEHUS TEOPHH 1 ypok obmieme- | Onpesenenus NOHITUN «CTETIEHb AUCCOIUAIINIY, «CUIIbHBIC JIEKTPOIUTHD), «clladble
ANEKTPOJINTUYECKON TOJIOJIOTMUYECKOM | 3JIEKTPOJIUTHI», «KaTUOHBI», «AHUOHBD», «KUCIOTHI», «OCHOBAHUS, «COJIN.
U CCOIUAIUY. HarnpaBiieHHOCTH | CocTaBieHuEe ypaBHEHUH 3JIEKTPOIUTHUECKOM TUCCOMALUN KUCIIOT, OCHOBAHHM U
coseil. MirocTpanust npuMepamMu OCHOBHBIX MOJO0XKEHUHM TEOPUHN AJIEKTPOIUTUUECKON
JUCCOLMAIMH; TeHETUYECKON B3aMMOCBS3H MEXKIY BellecTBaMH (IIPOCTOE BEUIECTBO -
OKCH/JI - TUIPOKCH/I - COJIb). Pa3inrueHne KOMIIOHEHTOB JI0Ka3aTeNnbCTBa (TE3HUCOB,
apryMeHTOB U ()OPMBI JOKA3aTEIbCTBA)
Onpenenenre NOHITUS «MOHHBIE peakiuuy. CocTaBieHNE MOJIEKYJISPHBIX, TOJIHBIX U
COKpAIllEHHBIX HOHHBIX YPaBHEHUH peakIii ¢ ydyacTueM 31eKTpoiauToB. Habmonenue
1 ONHCAaHUE PEAKIMH MEXIy 3JIEKTPOIUTAMH C TOMOUIBIO €CTECTBEHHOIO (PyCCKOTO
WM POAHOTO) SI3bIKA U A3bIKA XUMUH
52 | Kucnotsl: kinaccuukanys u 1 ypok obmieme- | CocTaBiieHHE XapaKTEPUCTUKH OOIIMX XUMUYECKUX CBONCTB KHUCIIOT C MO3UITUH
cBoiicTBa B cBere TO/I TOJIOJIOTMUECKOM | TEOPHH DJIEKTPOIUTUUYECKON nucconnanuu. CocTaBIeHUE MOJIEKYIISIPHBIX, ITOJHBIX U
HaIpaBJIEHHOCTH | COKPAILEHHBIX HOHHBIX YpaBHEHUH peakuuii ¢ yuactueM kuciot. Habmonenue u
OIKCaHME PEAKLUH C yYaCTHEM KHUCIIOT C TIOMOIIbI0 €CTECTBEHHOT'O (PYCCKOTO MIIH
53 | Kucnotsr: kinaccudukanys u 1 YpOK 001ieMe- | POIAHOrO0) sA3bIKA U A3bIKa XUMUU. [IpoBeieHnE ONBITOB, NOATBEPKIAOIINX
cBoiicTBa B cBere TO/1 TOJOJOTHYECKOM | XMMHUYECKHE CBOMCTBA KUCIIOT, C COOIIOIEHUEM MTPABUII TEXHUKH O€3011aCHOCTH
HaIpaBJIEHHOCTH
54 | Kucnotsl: kinaccudukanus u 1 YpOK peduiekcuu
cBoiicTBa B cBeTe TO/]
55 | OcHoBanus: KIaccupuKaIms 1 ypok obmieme- | OnpeneneHue MOHITHS «OCHOBaHUs». COCTaBICHUE XapaKTEPUCTHKU OOIITUX
u cBoiicTBa B cBeTe TO/I TOJIOJIOTHUECKOW | XMMHUYECKHX CBOWCTB OCHOBAHMH (111€7104el 1 HepacTBOPUMBIX OCHOBAHHIA) C MO3UIIMNA
HaIpaBJIEHHOCTH | TEOPUH IEKTPOIUTHUECKOH nucconranun. CocTaBlieHUue MOJIEKYISIPHBIX, TOJTHBIX U
COKpAIlleHHBIX HOHHBIX YPaBHEHUH peakiuii ¢ yuactueM ocHoBaHUi. Habmronenue u




56

OcHoBaHus: Ki1accuuKamus
U cBOMCTBa B cBeTe TOJ]

YpOK peduiekcun

OIHMCAaHNE PEAKIINA OCHOBAHUH C TIOMOIIbIO €CTECTBEHHOTO (PYCCKOTO HIIM POIHOTO)
A3bIKa U sA3bIKa XUMHH. [IpoBeieHe ONBITOB, MOATBEPKAAIOIINX XUMUYECKUE
CBOWCTBAa OCHOBAHHUM, C COOJIIOICHUEM TIPAaBUII TEXHUKU Oe3omacHocTH. CoCTaBlIeHUE
JIOKJIaJia 0 TEME, ONPEICIICHHON YUUTEIeM

57 | Oxcunel: knaccudukanus u ypok obmeme- | OnpezeneHust MOHATUN «HECOIe00pas3yIoIie OKCHIbI», «COIe00pa3yomue OKCUIb»,
CBOICTBA TOJIOJIOTMYECKOIN | «OCHOBHBIE OKCHUJIBI», «KHCIOTHBIE OKCHUIBI». COCTaBlIEHUE XapaKTEePUCTUKN OOLTIX
HAIpPaBICHHOCTH | XUMHUYECKUX CBOWCTB COJICOOPa3yIOUINX OKCUIOB (KUCIOTHBIX M OCHOBHBIX) C TIO3UIHIHA
TEOPHUH JIEKTPOIUTUUECKON auccoranuu. CocTaBiIeHUE MOJIEKYISPHBIX, IOJIHBIX U
58 | Oxcunsl: knaccudukanus u YpOK peieKCHu | COKpAIlleHHbIX MOHHBIX YpaBHEHUI peakuuil ¢ yuactueM okcuaos. Habmonenue u
CBOICTBA OIMCAaHUE PEAKIINI OKCHUIOB C TOMOIUIbIO €ECTECTBEHHOT'O (PYyCCKOTO UM POJIHOTO)
s3bIKa U A3bIKa XUMHUH. [IpoBeieHuE ONBITOB, IOATBEPKAAOIINX XUMUUECKUE
CBOMCTBa OKCUIOB, C COOIIOICHUEM MIPaBIII TEXHUKH Oe3onacHocTU. CocTaBieHue
JIOKJIaJia 110 TEME, ONPEJIEIIEHHON CaMOCTOSATENBHO
59 | Conu: knaccudukanus u ypok obmieme- | Onpesenenus NOHITUNH «CPEAHHUE COJINY» KUCIBIE COIN», «OCHOBHBIE COJIH.
cBoiicTBa B cBere TOJ tonosiornueckoil | CocTaBiieHnEe XapaKTEPUCTUKH OOIMX XUMHUUECKUX CBOMCTB COJIEl C MO3ULIMNA TEOpUU
HAIIPaBJIEHHOCTH | 3JIEKTPOIUTHYECKOMN nucconuanuu. CocTaBieHUe MOJIEKYIISIPHBIX, TOJTHBIX U
COKpALIICHHBIX MOHHBIX YpaBHEHUI peakuuil ¢ yuactueM coisieil. HaOnronenue u
60 | Comm: knaccupukanus u ypOK pediekcuu | OIMMCaHKUE PeaKLUil COJIEH ¢ MOMOILBIO €CTECTBEHHOIO (PYCCKOIO HIIM POAHOIO) sI3bIKa
cBoiicTBa B cBeTe TO/] U g3bIKa XuMuu. [IpoBeieHNEe ONBITOB, MOATBEPKIAIOIIUX XUMUYECKUE CBOKMCTBA
coneil, ¢ coOIroeHreM MpaBuil TEXHUKHU Oe3onacHocTu. CocTaBlieHne J0KIaa Mo
TEME, ONPEJIETIEHHON CaMOCTOSITEIILHO
61 | I'eHeTnyeckas CBS3b MEXKIY ypok obmeme- | OnpezeneHue NOHATUS «TeHeTHUeCKuil psa». VmocTpupoBaTh: a) mpuMepamMmu
KJIacCaMHM HEOPraHU4YeCKUX TOJI0JIOTMYECKON | OCHOBHBIE MTOJIOXKEHUS TEOPUU SJIEKTPOIUTHUECKON IUCCOIMAINN; 0) TEeHETUUECKYIO
BELIECCTB HaMpaBJICHHOCTH | B3aMMOCBSI3b MEXY BEIlECTBAaMHU (IIPOCTOE BEIIECTBO - OKCU/ - THPOKCH]L - COJIB).
CocraBiieHre MOJIEKYJIIPHBIX, MOJTHBIX U COKPAILIEHHBIX MOHHBIX YpaBHEHUN peakiui
C y4acTHEM NIEKTPOJIUTOB. COCTaBIEHUE YPABHEHUH PEAKINI, COOTBETCTBYIOIINX
MOCJIEZI0BATEIBHOCTH («IIEMOYKE)) NMPEBPAILIEHUN HEOPTaHUYECKUX BEILECTB
pa3IMYHBIX KJIACCOB. BhINOIHEHNE NPSIMOro MHIYKTUBHOIO 10KA3aTEIbCTBA
62 | OGoOmmeHue u YPOK [Tonmyyenne xuMudeckoi HHGOPMAIK U3 PA3TUYHBIX HCTOUHUKOB. [IpencraBnenue
cucTeMaTu3alus 3HaHUi cuctemMatusanuu | nuHpopmanuu o teme «PactBopenue. PactBopsl. CBoiiCTBa pacTBOPOB
3HAHUU 3JIEKTPOJIMTOBY, B BUJIE TAOJIUI], CXEM, OITOPHOT'O KOHCIIEKTa, B TOM YHCJIE C
npuMeHeHneM cpeacts KT
63 | ToroBblit KOHTPOJIb YPOK BrinonHenue nuckMeHHOM paboThl B (hopMe TeCTUPOBAHUS.
Pa3BHUBAIOIIETO
KOHTPOJISI
64 | OxucCIUTENHHO- YPOK «OTKpBITUS» | OnpeneneHus HOHATUN «OKUCIUTENbHO- BOCCTAHOBUTEIbHBIE PEAKIINI,

BOCCTAHOBUTCIIbHBIC PCAKIIUN

HOBOT'O 3HAHU

«OKHUCIIUTECIIb», «BOCCTAHOBUTCIIb»,KOKHCIICHHC)Y, «KBOCCTAHOBJICHHC).




Knaccuukanus XuMHYeCKUX peakiuii o MPU3HAKY «M3MEHEHUE CTEIICHEH
OKHCJICHHUS JIEMEHTOBY. ONpeelIeHne OKUCIIUTENS U BOCCTAHOBUTEINS, OKUCIICHUS U
BOCCTaHOBJICHM. McIIoyIb30BaHKE 3HAKOBOIO MOAEIMPOBAHUS

65 | CBoiicTBa N3y4YEHHBIX KIIACCOB 1 ypok obuieme- | CocraBieHUE ypaBHEHUH OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKLUA, HCIIONIB3Ys
BemiecTB B ceete OBP TOIOJIOTHYECKON | METOJ 3JIEKTPOHHOTO Oananca. OnpeiesieHne OKHCINTENS M BOCCTAHOBHUTEIIS,
HAIPaBJICHHOCTH | OKHMCJICHHS M BOCCTAHOBIICHUS
66 | OGoOmmeHue u 1 YPOK CocraBieHne ypaBHEHUH OKHACIUTEIBHO- BOCCTAHOBUTENIBHBIX PEAKIHA, UCTIONIb3YS
CHCTEMAaTH3aLus 3HAHUIT CHCTEMATHU3alUK | METO AIIEKTPOHHOrO OanaHca. OnpeielieHue OKHCIUTENS M BOCCTaHOBHUTEIIS,
3HAHUU OKUCJICHUS U BoccTaHOBIeHU. [IpencraBinenne nudpopMauy mo reme

«OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIMM» B BUJIE TaOJIUL], CXEM, OIIOPHOTO
KOHCIIEKTa, B TOM 4ucJe ¢ npuMeHenrem cpeacts MKT

Tema 7. [lpaktukym 2. «CBOHCTBA PACTBOPOB JIEKTPOJIUTOBY (1 4.)

67 | Pemenue skcriepuMeHTATBHBIX 1 ypok peduekcun | Obpaiienue ¢ 1abopaTopHbIM 000pyI0BaHUEM U HarpeBaTeIbHBIMU IPHOOPAMU B
3amad COOTBETCTBHH C MTPABUJIAMU TEXHHUKH 0€3011acHOCTH. Pacrio3sHaBaHne HEKOTOPBIX
AQHMOHOB U KaTHOHOB. Ha0Jto/IeHe CBOMCTB BEIECTB M MTPOUCXOISIINX C HUMH
siieHni. OTNICaHne XUMHYECKOTO SKCTICPUMEHTA C TIOMOIIBI0 €CTECTBEHHOTO
(PyCCKOTO MM POJTHOTO) SI3bIKA U sI3bIKa XUMUHU. DOpMYITHpPOBaHUE BHIBOJIOB 110
pe3yabpTaTaM MPOBEJCHHOTO SKCIIEPUMEHTA

68 | O0oO0mmenue kypca «Xumus 8 1 YPOK
KJIacce» Pa3BUBAIOLIETO
KOHTPOJIS

CopneprxaHue NporpaMmbI B 9 Kiacce

Beegenne. O0masi XapakTepUMCTHKAa XMMHMYECKHX 3JIeMEHTOB W XuMH4YecKuX peakuuil. Ilepmoamyeckuii 3axkon u Ilepmoamyeckass cucrema
xummnuyeckux daemMenToB . U. MenaeneeBa (10 1)

XapakTepucTrKa JIEMEHTa 10 ero MojiokeHuto B [lepunonnueckoi cucreMe xumudeckux aemeHToB [ V1. MenneneeBa. CBoicTBa OKCHUJIOB, KUCTIOT,
OCHOBAHMH U COJIEH B CBETE TEOPUHU DIEKTPOJIMTHUECKON JUCCOLUAIUN U OKUCIICHUSA-BOCCTAHOBIICHUS.

[TonsiTre o mepexoaHbIX A1eMeHTax. AM(POTEPHOCTh. ['eHeTHUeCKUi psii MEPEXOIHOTO dIIEMEHTA.

[Iepuonnueckuii 3akoH u [lepuonnueckas cucrema xumudyeckux 3yemeHToB /1. 1. Menneneena.

XuMHYecKasi OpraHu3alys KUBOM 1 HE)KUBOU MPUPOIbl. XUMUYECKHN COCTaB AP, MAHTHHU U 3€MHOM KOPbI. XHMHYECKHE 3JIEMEHTHI B KJIETKAaX KHUBBIX
OpraHu3MoB. Makpo- ¥ MUKPOJJIEMEHTBI.

O0600611eHre cBEIEHUH 0 XUMHUeCcKUX peakiusax. Kiaccupukanysa XuMHYecKuX peakiuii Mo pa3IuyHbIM IpU3HAKaM: «UUCIIO U COCTaB Pearupyomux 1
00pa3yIoIIMXCsl BEIIECTB», «TEMI0BOHM 3ddekT», «HampaBieHHe», «U3MEHEHHE CTETEHEH OKUCIEHUS 3JIEMEHTOB, 00pa3yIoLIMX pearupyrollie BelleCcTBay,
«hazay, «MCroNb30BaHUE KaTaIU3aTOPay.




[Tonatue o CKOpPOCTH XMMHUYECKOH peakuuu. DakTopsl, BIUSAIOMIME HAa CKOPOCTh XMMHUYECKHX peakuuid. Katamuzatopsl um karanus. MHrHOUTOPEI.
AHTUOKCHUIAHTEL
Jemoncmpayuu. Paznuanbie ¢opmbl tabmunbel . M. MenaeneeBa. Mojaenu atoMoB 3JIeMEHTOB 1-3-ro mepuogoB. Mojens CTPOCHHS 3€MHOTO Iapa
(momepeuHslil pa3pe3). 3aBUCUMOCTh CKOPOCTH XUMHUYECKON peaklMy OT MPUPOJIbl PEarupyrouX BEIIeCTB. 3aBUCUMOCTh CKOPOCTH XUMHUYECKOW peakluu OT
KOHIICHTPALlUU PEarupyrollux BEIIEeCTB. 3aBUCUMOCTh CKOPOCTH XMMHYECKOW PEaKIMU OT IJIOMIAIU COMPUKOCHOBEHUS PEarupyrOIIUX BEIIECTB («KHIISIIHI
CJI0i1»). 3aBUCUMOCTh CKOPOCTH XMMHUYECKON peakluu OT TeMIEepaTyphl pearupyronux BemecTB. ' OoMOreHHbli 1 rereporeHHbId KaTanusbl. @epMeHTaTUBHBIN
karanu3. lHrubupoBanue.
Jlabopamopusie onvimul. 1. TlonyueHue THApPOKCHIA IMHKAa M HCCIEJOBaHUE €ro CBOWCTB. 2.MojenupoBanue moctpoeHus [leprogumdeckoil crucTeMbl
xumuaeckux dneMenToB [1. . Menaeneesa. 3. 3aMerienue xene3oM Meau B pactBope cynabhara meau (I1). 4. 3aBUCHMOCTh CKOPOCTH XMMHYECKOM PEAKIIUU OT
MIPUPOJIbl PEATHMPYIOUIUX BELIECTB HA MPUMEPE B3aUMOJCHCTBUS KHCIOT C METallaMH. 5. 3aBUCUMOCTh CKOPOCTH XMMHYECKOM peaklMH OT KOHLEHTpauuu
pearupyromux BEIIECTB HAa MPUMEPE B3aUMOJACHCTBUSA LIMHKA C COJSHOM KHUCIOTOM pPa3jiM4HOM KOHLEHTpanuu. 6. 3aBUCMMOCTh CKOPOCTH XUMHUYECKOM
peakuu OT IJIOIIA M CONPUKOCHOBEHHUS Pearupyroumx BemecTs. 7. MoaenupoBaHue «KUISIIETo Caos». 8. 3aBUCUMOCTh CKOPOCTH XMMUYECKON peaklnu OT
TEMIIEPATypPhl pearupyroluX BELIeCTB Ha IpuMepe B3auMoaencTBus okcuaa Meau (1) ¢ pactBopoM cepHOl KUCIOTHI pa3inuuHOi TeMiieparypsl. 9. Pasnoxenue
MepoKcuia BoJopoa ¢ nmomoiuisto okcuaa Mapranna (IV) u xaranaszel. 10. OOHapykeHHe KaTana3bl B HEKOTOPBIX MUIIEBBIX MpoaykTax. 11. Murubuposanue
B3alMOJICHCTBUS KUCIIOT C METAJJIaMU YPOTPOIIMHOM.
IIpeomemnvie pe3ynomamol 00y4enus
OOyuarommiicss Hay9IuTCs:
® 1CIOJIb30BaTh NPU XapaKTEPUCTUKE IMPEBPAIICHHUI BEIIECTB MOHATHUS: «XUMUYECKAs PEaKLHs», «PEAKUHH COCAMHEHUS», «PEAKIUU Pa3IoKEHUS»,
«peakiuu 0OMEeHay, «PEaKIuu 3aMEeIICHUs», «PEaKIUn HEeUTpaIu3aluny, «IK30TePMUUYECKUE PEAKINNY, «IHAOTEPMHUUECKHUE PEaKLIUn», «00paTuMble
peakuumny, «HeoOpaTUMBbIE PEAKIUN», «OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIC PEAKIMN», «TOMOTEHHBIE pPEaKIUW», «TEeTEPOTreHHBIE pPEaAKIUn»,
«KATaTUTUYECKHE PEaKIUu», «HEKATaJTUTHUYECKUE PEAKIHN», «TEIIOBOM S()(PEeKT XUMUYECKOW peakIHm», «CKOPOCTh XUMHUYECKOW pPEaKIHm,
«KaTaIu3aTopy;
® XapaKTepu30BaTh XHMHUYECKHE HJIEMEHTh 1—3-T0 MepuoaoB Mo HMX MoioxkeHHto B llepuommueckoil cucreme xumuueckux snemeHToB J[. .
MenzeneeBa: XUMUYECKUI 3HAK, MOPSAKOBBIA HOMEp, MEPHUO, TPYIIA, MOATPYIIa, OTHOCUTENbHAsS aTOMHas Macca, CTpOoeHHe aTtoma (3apsja sapa,
YKCJIO IPOTOHOB U HEUTPOHOB B e, 00Ilee YUCIIO AIEKTPOHOB, paCIpeesI€HNE 3JIEKTPOHOB MO 3JIEKTPOHHBIM CJI0AM, IIPOCTOE BEIIECTBO, (hopMmyIa,
HA3BaHME U THI BBICIIETO OKCHJA U THAPOKCHU/A, JIETY4Yero BOAOPOJHOTO COSAUMHEHNUS (111 HEMETAIIOB));
® XapaKTepu3oBaTh OOIIME XHWMHUYECKHE CBOWCTBA aM(pOTEPHBIX OKCHUJIOB U THUIPOKCHUIOB; MPUBOAUTH MPUMEPHI PpEaAKINi, MOATBEPKIAIONIIUX
XUMHUYECKHE CBOMCTBA aM(POTEPHBIX OKCHUJIOB U THAPOKCHUIOB;
e JaBaTh XapaKTEPUCTUKY XMMHUYECKHUX PEAKIIMI M0 YHCIy U COCTaBY MCXOJHBIX BEIIECTB U MPOIYKTOB pEaKUUU; TEIIOBOMY 3 (deKTy; HampaBICHUIO
MPOTEKAHUS PEAKIIMK; U3MEHEHHUIO CTETIEHEH OKUCIICHHS 3JIEMEHTOB; arperaTHOMY COCTOSIHUIO HCXOAHBIX BELIECTB; YYaCTUIO KaTaau3aTropa;
e OOBSACHATHP W TPHUBOJAUTH TPHUMEPHI BIUSHUS HEKOTOPHIX (AaKTOPOB (MpHUpOAA PEarupyIOIIMX BEIISCTB, KOHIIEHTpAIUs BEIIECTB, aBJICHHE,
TeMIIepaTypa, KaTaau3aTop, MOBEPXHOCTh COMPUKOCHOBEHHSI pEarupyOIINX BEIIECTB) HA CKOPOCTh XUMHUYECKUX PEaKIIN;
e Ha0II0/1aTh U ONKCHIBATh YPABHEHUS PEAKIIMH MEKy BEIIECTBAMH C MOMOIIBIO €CTECTBEHHOTO (PYCCKOTO UM POAHOIO) SI3bIKA U SI3bIKa XUMUMU;
® TIPOBOJUTH ONBITHI, TOATBEPKIAIONINE XUMHIECKHE CBOMCTBAa aM(OTEPHBIX OKCHIOB U THAPOKCHIOB; 3aBUCUMOCTh CKOPOCTH XUMUYECKON PEAKIINH OT
pa3nuuHbIX (akTOpoB (NMPHUPOAA pearupyrolldx BeEIIeCTB, KOHLEHTpAlMs BEIIeCTB, /AaBJIEHUWE, TeMIlepaTypa, KaTalu3aTtop, IOBEPXHOCTb
COIIPUKOCHOBEHUS pearupyromunx BeIecTB).
Memanpedmemnule pe3yivmamsl 00y4eHUs]




OOyuarommiicss Hay49uTCs:

® OmpeAeNATh 1Eb YIeOHOH AESATEITFHOCTH C IOMOIIBI0 YIUTENS U CAMOCTOSATEIILHO, HCKATh CPENICTBA €€ OCYIIEeCTBICHHS, paboTas Mo IUIaHy, CBEPSITh
CBOM JICHCTBUSI C IIEJIbIO U NIPH HEOOXOAUMOCTH UCTIPABIISTH OLUIMOKU C TOMOIIIBIO YYUTEIIS K CAMOCTOSITEIIBHO;

® COCTaBJIATh AHHOTAIIMIO TEKCTA,;

® CO37aBaTh MOJEIH C BBIJCICHUEM CYIICCTBEHHBIX XapaKTEPUCTUK OOBEKTAa M IPEICTABICHUEM HMX B IPOCTPAHCTBEHHO-TPA()UUECKOW WM 3HAKOBO-
CUMBOJIMYECKO hopme;

e OmnpeaeNATh BHbI KiiacCu(UKaIu (€CTECTBEHHYIO U HCKYCCTBEHHYIO);

®  OCYIIECTBISTh NPSMOE JICYKTHBHOE JI0KA3aTEeIbCTRBO.

Tema 1. Meranabl (14 4)

[Tonoxxenne meraiuoB B Ilepuoamueckoit cucreMe xumudeckux annemeHToB [I. M. MennpeneeBa. Mertaimyeckas KpUCTaUIMYECKas pelIeTKAa M
MeTajuIndecKas XuMmuueckass cBs3b. OOmue ¢uznueckue cBoicTBa MeramioB. CIulaBbl, UX CBOWMCTBA M 3HAaYeHHE. XUMHMUYECKHE CBOHCTBA METAUIOB Kak
BOCCTAHOBHUTEIICH, @ TaK)K€ B CBETE WX IMOJOXKECHHUS B DJICKTPOXUMHUYECKOM PNy HampspDKeHUH MeTtayuioB. Koppos3ust MeTaymuioB u criocoObl OOpbOBI ¢ HE.
Mertamiel B mpupoze. Ob1e crnocoObl X MOJTyYeHHUs.

OO0mrast XapakTepUCTHKA IIEIOYHBIX METAUIOB. MeTamuibl B npupone. O6mme crocoOsl ux nomydeHus. Ctpoenune atoMmoB. lllenounsie MeTamisl —

IIPOCThIE BellecTBa. BaxxHelne coeArHeHHs IIEIOYHBIX METaNIOB — OKCHUIbI, TMJIPOKCUABI U COJU (XJIOPHUIbI, KapOOHATHI, Cyab(aTbl, HUTPAThI), UX
CBOICTBa U NPUMEHEHNE B HApPOAHOM X03diicTBe. Kanuiible ynoOpenust.

OOmast xapakTepucTuKa 3JeMeHTOB rinaBHOM noxarpymmsl II rpymmel. Ctpoenue atomos. lllenoyHo3emenbHble MeTalllbl — IPOCTHIE BELIECTBA.
Baxwnelimme coeaMHEHUsS MIEIOYHO3EMEIbHBIX METANIOB — OKCHJIBL, TUAPOKCHIBI M COJM (XJIOpUABI, KapOOHATHI, HUTPATHI, Cyabdarbl, (hocdarer), Ux
CBOMCTBA U NPUMEHEHNE B HAPOJHOM XO3HCTBE.

Amomunuii. CtpoeHne aroma, (pU3MYecKHe W XMMHUYECKHE CBOMCTBa mpoctoro BemecTBa. COeAMHEHUS aTIOMUHUS — OKCUJA U THAPOKCHJ, UX

amdoTepHbIii Xapaktep. Baxueiiue conu amromMunus. [[puMeHeHne aTlOMUHUS U €T0 COSTMHEHUH.
Kenezo. Crpoenue aToma, pu3NYECKUE U XUMUYECKHE CBOMCTBA MPOCTOrO BellecTBa. ['eHeTnyeckue psisl Fe*? uFe
Baxueiimme conu xene3a. 3HaUEHHUE )Kelle3a U €r0 COEAMHEHUN JIIsl IPUPOABI U HAPOJIHOTO X031 CTBA.
Jlemoncmpayuu. OOpa3nbl MIEIOYHBIX M IICJIOYHO3EMENBHBIX MeTaioB. OOpa3iibl CIIaBoB. BzaumojeilcTBre HATpHsi, JUTHS U KalblUS C BOJOM.
B3aumoseiicTBre HaTpus 1 MarHus ¢ KHCI0po oM. B3anmoeiicTBre MeTallioB ¢ HeMeTauiamu. [lomyuenue rumpokcumos xesesa (I1) u (11).
Jlabopamopusie onvimol. 12. BzauMopaeiicTBue pacTBOPOB KHUCIOT U cojiei ¢ MetauiaMu. 13. O3HakomieHue ¢ pyaamu xenesa. 14. OxpammBaHue TiaMeHu
COJIIMM HIEJIOYHBIX MeTayioB. 15. B3aumoneiictBue kanblus ¢ Bogod. 16.IlonyueHne rupokcuaa KaiblUs U UCCleoBaHue ero cBoMcTB. 17. [lonyuenue
THIPOKCH/IAa AIFOMHHMSI U MCCieloBaHue ero cBOMcCTB. 18. B3auMonelictBue xene3a ¢ consiHoil kucnoroi. 19. Ilomyuenune ruapoxcuaos xenesa (II) u (1) u
M3y4YEHUE UX CBOMCTB.
IIpeomemnvie pezynomamol 00y4enus
OOyyaromuiicss Hay4uTCs:
® JCIOJIb30BaTh MPU XaAPAKTEPUCTUKE METAJUIOB M WX COCIWHCHHHA TOHSTHUS: «METaJUThl», «pPsii aKTHBHOCTH METAJUIOBY, «IICJIOYHBIC METAJUIBI»,
«IEJIOYHO3EMENIbHBIC METAJIbI», HCIOIB30BaTh WX MPH XapaKTEPUCTUKE METAJUIOB; JaBaTh XapaKTEPUCTHUKY XMMHYECKUX JJIEMEHTOB-METaIOB
(IIETOYHBIX METAJIOB, MarHus, KajdbLMs, ATIOMUHHUS, Keje3a) Mo MX noyiokeHuto B Ilepuonnueckoit cucteme xumuueckux snemeHToB . U.
MeHpneneeBa (XUMHUECKUI 3HAK, MOPSAKOBBIM HOMEp, MEPUOJ, TPYyIIa, MOArPYIa, OTHOCHTEIbHAsS aTOMHAs mMacca, CTPOCHHE atoMa (3apsij sjpa,

+3.




YHCII0 IPOTOHOB M HEUTPOHOB B A1pe, 00IIee YHUCIIO AIIEKTPOHOB, pacIlpeaesieHIe 3JIEKTPOHOB MO AJIEKTPOHHBIM CJIOSIM), IPOCTOE BELIECTBO, POpMYIa,
Ha3BaHUE U THII BBICILIETO OKCU/A ¥ TUAPOKCU]IA);

Ha3bIBaTh COEAMHEHUS METAJUIOB M COCTABIIATH UX (DOPMYIIBI IO HA3BAHUIO;

XapaKTepu30BaTh CTPOCHUE, 001IHe (PU3NIECKIEe U XUMUYECKHE CBOMCTBA MTPOCTHIX BEIIECTB-METAILIOB;

OOBSICHATH 3aBUCUMOCTH CBOMCTB (MJIM MPEICKA3bIBATh CBOMCTBA) XUMHUYECKUX 3JIEMEHTOB-METAIIIOB (paAnyC, METAJUTMYECKUE CBOMCTBA AJIIEMEHTOB,
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA 3JEMEHTOB) M OOpa3yeMbIX MMH COCIUHEHUH (KHUCIOTHO-OCHOBHBIE CBOWCTBA BBICIIMX OKCHIOB MU
I'MJIPOKCUI0B, OKUCIIUTEIbHO-BOCCTAHOBUTENBHbIE CBOWCTBA) OT NoJioxkeHus B Ilepuonnyeckoii cucteme xumnueckux anementos 1. M. Menneneesa;
OIMCHIBATH OOIME XUMHYECKHE CBOMCTBA METANIOB C IOMOIIBIO €CTECTBEHHOTO (PYCCKOTO WM POAHOTO) A3bIKA U SA3bIKAa XUMUH;

COCTaBJIATh MOJIEKYJSIPDHBIC YPABHCHMSI PEAKUUM, XapaKTEPU3YIOIIMX XUMUYECKHE CBOMCTBA METAUIOB M UX COCIAMHEHUH, a TAKXKE JICKTPOHHBIE
YPaBHEHHs ITPOLIECCOB OKUCIEHUA-BOCCTAHOBIICHHUS;

YpaBHEHHUS JIEKTPOIUTUYECKON TUCCOLMALIMU; MOJIEKYJISIPHBIE, IOJHBIE U COKPALICHHbIE HOHHBIE YPABHEHMSI pEaKLUi C y4acTHEM DJIEKTPOJIUTOB;
YCTAHABJIMBATh NPUYMHHO-CIICACTBEHHBIE CBA3M MEXIY CTPOECHHUEM aTOMAa, XUMUYECKOW CBS3bI0, THUIIOM KPUCTAIJIMYECKON PEIIETKH METAJUIOB U UX
COEIMHEHMH, X 00IMMHU (PU3UYECKUMU U XUMUYECKUMH CBOMCTBAMU;

OIUCHIBATh XMMUYECKUE CBOWCTBA WICJIOYHBIX M IIEJOYHO3EMENBHBIX METAJIOB, a TAaKKE AJIOMHMHMS M JKejle3a M HUX COCOUHEHMH C IOMOIIbIO
€CTECTBEHHOT'0 (PYCCKOTO WJIM POAHOTO) S3bIKA U A3bIKA XUMUM;

BBITIOJIHATh, HA0IIOAATh U ONKUCHIBATh XUMUYECKHI SKCIIEPUMEHT 10 paClIO3HABAHUIO BaKHEHIINX KATHOHOB METAJIJIOB, T'MIPOKCH/1-HOHOB;
AKCIIEPUMEHTAJILHO UCCIIEI0BaTh CBOMCTBA METAJIJIOB U UX COEIMHEHUH, pelIaTh SKCIIEPUMEHTAIIbHBIE 3a/1aul 110 TeMe «MeTaiby;

OIUCHIBATh XUMUUECKUH SKCIIEPUMEHT C IOMOIIBIO €CTECTBEHHOT'0 (PYCCKOI0 WJIM POIHOIO) SI3bIKa U A3bIKA XUMUH;

IIPOBOJIUTH PacyeThl 10 XUMHUECKUM (POpPMyJIaM U YpPaBHEHHSIM PEAKLIUH, IPOTEKAIOIIUX ¢ yYaCTUEM METAJIJIOB U MX COEAMHEHHH.

MemanpedmeMHble pe3yibmanivl 06VH€HM}1

OOyuaromuiicss Hay4nuTCs:

paboTaTh MO COCTaBIEHHOMY IIJIaHy, MCIIONb3Ysl HApsily ¢ OCHOBHBIMU U JONOJHUTENbHBIE CPEJCTBA (CHPABOUHYIO JIUTEPATYPy, CI0XKHbIE MPUOOPHI,
cpeacta UKT); ¢ moMolpto yuutenss orOMpaTh Ul pelieHusl y4eOHbIX 3a/lad HeoOXOAUMBIE CIOBapH, SHLUMKIIONEANHN, CIIPAaBOYHUKH, HJIEKTPOHHbIE
IIVICKH;

COIOCTABJIATh U OTOMPaTh MH(OPMALIHIO, TOJYYECHHYIO U3 PA3IMYHBIX HCTOYHUKOB (CIOBAPH, SHIUKIIONEIUH, CIIPABOYHUKH, JIEKTPOHHbIE TUCKHU, CETh
WuTepHer);

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

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

COCTABIISITH PEICH3UIO Ha TEKCT;

OCYIIECTBIISITH IOKA3aTEIBCTBO OT MPOTUBHOTO.

Tema 2. [IpakTukym 1. CBoiicTBa MeTa/L10B M NX coequHeHni (1 )

1. OcymiecTBieHne MEMOYKH XUMUYECKUX mnpeBparieHuii. 2. [loayuenne W CBOWCTBa COCIMHEHMM MeTaIoB. 3. PemieHue skcrepuMeHTaIbHBIX 3ajJa4d Ha
pacro3HaBaHue U MOJyYEHUE COEAMHEHUI METAJUIOB.

IIpeomemnvle pe3ynomamoli 00y4enus




OOyuarommiicss Hay49uTCs:
e oO0pamarbcs ¢ 1a00paTOPHBIM 000PYIOBAHUEM U HarpeBaTEIbHBIMU TPHUOOPAMH B COOTBETCTBHH C TMPABMIIAMH TEXHUKH O0€30MMaCHOCTH;
e Ha0MI0/aTh 32 CBOMCTBAMH METAJUIOB U UX COCTMHEHUH U SABJICHUSMU, IPOUCXOAIIUMU C HUMU;
® ONHUCHIBATH XMMHUYECKUN IKCIIEPUMEHT C TIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO MJIM POJHOIO) SI3bIKA U SI3bIKA XUMUU;
e JleN1aTh BBIBOJIBI 110 pe3yjIbTaTaM MPOBEIEHHOTO SKCIIEPUMEHTA.
Memanpedmemuvie pe3yivmamul 00yueHus
OOyuaromuiicst HayquTCsI:
®  OMpeneniTh, HCXOd U3 YUeOHOH 3a/1a41, HEOOXOIMMOCTh UCIIOIB30BaHUS HAOIIOICHUS MITH SKCIIEPUMEHTA.
(ITpu 1Byx4acoBOM INITAHMPOBAHUHU MPOBOIUTCS TOJIBKO MPAaKTU4ecKast padora 3)

Tema 3. HemeTaibl (25 4)

OOmast xapakTepucTUKa HEMEeTaJUloB: mHojoxeHue B llepuoauueckoil cucreme xumudeckux aneMmeHToB J[. M. MenneneeBa,0c00€HHOCTH CTPOEHHUS
aTOMOB, 3JIEKTPOOTpHUIIATEIHHOCTH (D) KakmMepa «HeMeTaUTMIHOCTHY, psaa D0. Kpuctaimuyeckoe CTpOCHHE HEMETAIIIIOB — MPOCTHIX BEHIECTB. AJUTOTPOITHUS.
dusnueckue cBoiicTBa HeMeTaI0B. OTHOCUTENBHOCTD MOHATHI «METa» U «HEMETal».

Bonopoxn. [lonoxenue Bogopona B [lepuoanueckoit cucreme xumudeckux aemeHToB . . MenneneeBa. Ctpoenue atoma u MoJiekyibl. Ousnueckue
U XUMHUYECKUE CBOMCTBA BOIOPO/IA, €I0 NOJIYUEHHUE U IPUMEHEHHE.

Boga. Ctpoenue monekyisl. Bogopoanas xumuueckas cBsi3b. @u3nueckue cBOcTBa BOJbl. AHOMAIUU CBOMCTB BOAbL. ['nuipodunsHble U ruipodoOHbIe
BellecTBa. XMMHUYECKHE CBOMCTBa BoAbl. KpyroBopor Boasl B mnpupone. Bomooumnctka. Aspauus Boabl. bbiToBble GMIbTpbl. MuHepaibHbE BOJBI.
JluctunnupoBaHHas BOJa, €€ OJy4YeHUE U IPUMEHEHHE.

OO6mas xapakrepuctuka rajgoreHoB. Ctpoenue aromoB. IIpocTeie BemiecTBa 1 OCHOBHBIE COEJMHEHUS T'aJOr€HOB, UX cBOMcTBa. KpaTkue cBeaeHus o
xJjiope, opome, prope u fioae. [IpumeHeHe raloreHoB U UX COEIUHEHUI B HAPOTHOM XO35HCTBE.

Cepa. CtpoeHue aToma, alJIOTPOIUs, CBOMCTBA M IpUMeHeHne pomOuueckoi ceprl. Oxcunpl cepsl (IV) u (VI), ux nonydyenue, cBoiicTBa U mpUMEHEHHE.
CepHas KUCJIOTa U €€ COJIM, X IPUMEHEHHUE B HAPOJHOM X03sicTBE. [IpOM3BOICTBO CEPHOM KUCTOTHI.

A3zor. CTpoeHHe aTromMa M MOJIEKYJIBI, CBOMCTBA IPOCTOrO BenlecTBa. AMMMAK, CTPOEHUE, CBOMCTBA, MONIyYeHHE U npuMeHeHue. Conu aMMOHUS, UX
cBoiicTBa u mpumenenue. Oxcunel azota (1) u (IV).

A30THas KHCJIOTa, ee CBOICTBa U MpuMeHeHue. HuTpaTsl 1 HUTPUTHI, MpobiieMa UX COAEPIKaHUS B CENbCKOXO03SHCTBEHHON MPOAYKIIUU. A30THBIE YA0OpEHHUS.

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

VYrnepoa. CrpoeHue aroma, auioTponusi, cBoiictBa Mmonaudpukaunuii, npumenenue. Oxcuasl yraepoaa (II) m (IV), ux cBoiicTBa M HpHUMEHEHUE.
KapOonatsl: KaabIMT, CO/IA, MOTAIl, UX 3HAYCHHE B TIPUPOJIE U JKU3HU YEJIOBEKa.

Kpemuuii. Crpoenue aToma, KpUCTAJUIMYECKUW KpeMHHM, ero cpoiictBa u npumeHeHue. Okcun kpemuus (IV), ero mpupoaHble pa3HOBHUIHOCTH.

Cunukatel. 3HaU€HUE COEAMHEHNH KPEMHUS B )KMBOM M HEKUBOH npupoze. [IoHATHE 0 CUIIMKAaTHOM NPOMBIIIIEHHOCTH.
Jemoncmpayuu. OGpasiipl raloreHOB — MPOCTHIX BellecTB. B3anMoeiicTBIe rajJoreHoB ¢ HaTpUEM, C alllOMUHKEM. BeITecHeHHe X0poM Opoma miu Hoja u3
pacTBOpOB MX coiiell. B3anmoaeiicTBue cepel ¢ MeTalaMi, BOJOPOAOM U KHCIOpOAOM. B3auMozeiicTBie KOHIIEHTPUPOBAHHONW a30THOM KHCIIOTBI C MEIBIO.
[Tornomenue yriem pacTBOPEHHBIX BEIIECTB HJIM Ta30B. BoccraHoBieHune menu w3 ee okcuga yriaem. OOpaslbl NPUPOIHBIX COEAMHEHUH XJiopa, Cepbl,
docdopa, yrinepoaa, kpeMHus. OOpasipl BAXXHEHIINX I HAPOJHOTO X03sHcTBa Cyab(haToB, HUTPATOB, KapOoHATOB, (ocharos. OOpa3ubl CTeKIa, KEPAMUKH,
LIEMEHTA.



Jlabopamopuwvie onvimul. 20. Ilonydenne u pacno3HaBanue Bogopoza. 21. MccnenoBanue moBEpXHOCTHOTO HATHKEHUS BOJbL. 22.PacTBopeHne mepMaHraHara
KaJIUsl UJIM MEIHOTO Kyropoca B Boje. 23. ['mapatarus o6e3BoxkeHHoro cynbdara meau (II). 24. MzrotoBnenue runcoBoro ornevarka. 25. O3HaAKOMIJICHHE C
KOJIJICKIMEH OBITOBBIX (MIBTPOB. 26. O3HAKOMIIEHHE C COCTABOM MHUHEpalbHOI Boxbl. 27. KauecTBeHHas peakius Ha rajioreHua-uoHbl. 28. [lomydyenue u
pacrio3HaBaHue kuciopoza. 29. 'opeHue cepsl Ha Bo3ayxe u B kuciopoae. 30.CBoiicTBa pa30aBiieHHON cepHOM KUCIOTHL. 31. M3yuenue cBolicTB ammuaka. 32.
Pacnio3naBanue cosneit ammonusi. 33. CBolicTBa pa30aBieHHON a30THON KUCIOTHL. 34. B3aumoeiicTBie KOHIIEHTPUPOBAHHON a30THOM KHUCIIOTHI C Melbio. 35.
I'openue dpocdopa Ha Bozayxe u B kuciopoge. 36. PacnosnaBanue gocdaron. 37. 'openue yris B kuciopose. 38. [TomydeHue yroiabHOM KUCIOTH U U3yYeHHE
ee cBoiicTB. 39. [lepexon kapOOHATOB B THAPOKAPOOHATHI.

40. Paznoxenue ruapokapoonara Hatpus. 41. [TonydeHre KpeMHEBON KHCIOTHI M U3YUEHHUE €€ CBOMCTB.

IIpeomemHnule pezynvmamol 06yyeHus

OOyuaromuiicst HayquTCsI:

MCIOJIb30BaTh MPU XaPAKTEPUCTUKE METAIIOB U MX COSAMHCHUN TOHSATHUS: «HEMETAJLIbD», «TaJOTE€HBI», «AJJIOTPOITHBIC BUIOM3MEHEHUS, (KECTKOCTh
BOJIBI», «BPEMEHHAsI )KECTKOCTh BOJBI», «IIOCTOSTHHAS )KECTKOCTh BOBI», «00IIast )KECTKOCTh BOIBI»;

JIaBaTh XapaKTEPUCTHKY XUMHUYECKUX AJIEMEHTOB-HEMETAILIOB (BOJIOPO/Ia, TAIOTEHOB, KUCIOPOa, cepbl, a30Ta, hocdopa, yriepoaa, KpEMHHUs) 1O UX
nojioxkeHno B [leproguueckorl cucteme XuMudeckux neMeHToB J[. M. MenneneeBa (XMMHUYECKUI 3HAK, MOPSIKOBBIA HOMEp, NEPUOJ, TPYIIIIA,
MOATPYIIIa, OTHOCHUTEIbHASI aTOMHAash Macca, CTPOCHHE aroMma (3aps sapa, YUCIO TMPOTOHOB W HEHUTPOHOB B siApe, OOIIee YMCIIO AJICKTPOHOB,
pacrpeieieHue dIEKTPOHOB 110 AJIGKTPOHHBIM CJIOSIM), MIPOCTOE BEMIECTBO, (hOpMyJsia, Ha3BaHUE M THUIl BBICIIETO OKCHIA W THIPOKCUAA, hopMmyna u
XapakTep JIETy4ero BOJIOPOAHOTO COCTUHEHU );

Ha3bIBaTh COCJAMHEHUS HEMETAJIOB M COCTABJIATh UX (YOPMYJIbI 10 HA3BAHHMIO,

XapaKTepU30BaTh CTPOCHUE, 00IIHe (DU3HMUECKHE U XUMHUYCCKHE CBOMCTBA ITPOCTHIX BEIIECTB-HEMETAILIOB;

OOBSICHSITh 3aBUCHUMOCTh CBOWCTB (HMJIM TIPEICKA3bIBaTh CBOWCTBA) XUMHUYCCKUX JIIEMEHTOB-HEMETAUIOB (PaJHyC, HEMETATMYECCKHE CBOWCTBA
3JIEMEHTOB, OKHCIUTEIBHO-BOCCTAHOBUTEIILHBIC CBOWCTBA JJICMEHTOB) M OOpa3yeMbIX WMHU COCIUHEHHH (KHCIOTHO-OCHOBHBIC CBOWCTBA BBICIIIHX
OKCHJIOB M THJIPOKCHJIOB, JETYYUX BOJOPOJIHBIX COCAMHEHUU, OKHUCIUTEIHbHO-BOCCTAHOBHUTENBHBIE CBOWMCTBA) OT moyoxkeHus B llepuomnyeckoii
cucteMe xuMudeckux snemenToB . . Menieneena;

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

COCTaBJISITh MOJIEKYJSPHBbIE YpaBHEHUS PEaKIIMii, XapaKTePU3YIOIINX XUMUYECKHUE CBOWCTBA HEMETAJUIOB U UX COCIWHEHUH, a TakkKe JJEKTPOHHBIC
ypaBHEHUS MPOIIECCOB OKUCICHHSI-BOCCTAHOBIICHUS;

YPaBHEHHS DJICKTPOIUTUICCKON TUCCOIUAIINH; MOJICKYIIIPHBIC, TIOJTHBIC M COKPAIIICHHBIE HOHHBIC YPABHEHUS PEAKITUI ¢ YIaCTHEM JICKTPOIUTOB;
YCTaHABIIMBATH MPUYUHHO-CIICJICTBEHHBIC CBSI3U MEXY CTPOCHHEM aTOMa, XUMUYCCKOU CBS3BIO, TUTIOM KPHCTAJUTMYECKOHN PEIIeTKH HEMETAJUIOB M UX
COCITMHEHUH, UX O0IHUMHU (PU3HIECKUMU U XUMUYSCKUMHU CBOWCTBAMU;

OTKCHIBATh XUMHUYECKHE CBOMCTBA BOJIOPO/Ia, TaJIOTEHOB, KUCIOPOAa, Cephl, a30Ta, pocdopa, rpadura, anmasa, KpeMHHUS U UX COSAUHEHUI C TOMOIIBIO
€CTECTBEHHOTO (PYCCKOTO MJIM POJIHOTO) S3bIKA U SI3bIKA XHUMHH,

OIMMCHIBATH CIIOCOOBI YCTPAHEHUS )KECTKOCTH BOJIBI M BBITIOJIHATH COOTBETCTBYIONTUI MM XUMUYECKHI SKCIICPUMCHT;

BBITIONHSATh, HAOTIOATh M ONMUCHIBATh XUMUYECKUIN HKCIIEPUMEHT MO PACO3HABAHWIO MOHOB BOAOPOJA M aMMOHHUS, Ccylbdar-, kKapOOHAT-, CHIIMKAT-,
docdar-, xmopua-, OpoMuI-, HOTUA-HOHOB;

AKCIIEPUMEHTAILHO UCCIICIOBATh CBOMCTBA METAJIJIOB M X COSJIMHEHUH, pelIaTh SKCIIEPUMEHTAIILHBIC 3a1aun 1Mo TeMe «Hemeramiby;

OITMCHIBATh XUMUYECKUH KCTICPUMEHT C IIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO I POJHOTO) SI3bIKA M SI3bIKa XUMUH;



MIPOBOJIUTH PACUYETHI 10 XUMHUECKUM (POpMYyJIaM U YpPaBHEHHUSIM PEAKLIUH, MPOTEKAIOMIUX C yYaCTHEM HEMETAJUIOB M UX COCIMHEHUH.

Memanpeomemubvle pe3yrbmambpi 06V'-l€HI/l}l

OOyuaromuiicst HayYUuThCS

OpPraHMU30BbIBATh yUEOHOE B3aUMOAEHCTBHE B IPYyIIIE (PaclpeAesaTh POJIM, JOIOBAPUBATELCS APYT C IPYIOM U T. 11.);
IIPEIBUJIETH (IIPOTHO3UPOBATH) MOCIEICTBUS KOJJIEKTUBHBIX PEILICHUM;

IIOHUMATh [IPUUMHBI CBOETr0 HEYCIIeXa U HaXOAUTh CIIOCOOBI BHIXOJa U3 3TOM CUTYyallMH;

B JIMAJIOTEe C YUYUTEJIEM YUUThCS BbIPAOAThIBaTh KPUTEPUU OLIEHKU U OINPENEIATh CTENEHb YCHEIIHOCTH BBINOJIHEHHUs CBOEH paboThl U pabOThl BCEX,
HCXO0Js U3 UMEIOLIUXCS KPUTEPUEB, COBEPLIEHCTBOBATh KPUTEPHUU OLEHKH U I10JIb30BATHCS MU B XOZ€ OLIEHKU U CAMOOLIEHKH;
OTCTaMBaTh CBOIO TOUKY 3PEHUS, apTyMEHTUPYS €€;

MOJTBEPXKIATh APTYMEHTHI (haKTaMH;

KPUTHYHO OTHOCUTBCA K CBOEMY MHEHHIO;

CIIyIIATh APYTUX, NBITATbCS IPUHUMATD IPYT'YIO TOUKY 3pEHUS, ObITh FTOTOBBIM U3MEHUTH CBOIO TOUKY 3PEHUS;

COCTaBIIAITH pedepaT 1Mo onpeaeeHHON Gpopme;

OCYLIECTBJIATH KOCBEHHOE Pa3JIEIUTEIbHOE JOKA3aTEIbCTBO.

Tema 4. [IpakTukym 2. CBoiicTBa coefuHeHHI HeMeTaL10B (3 1)

1. Pemenue skcrnepuMeHTanbHbIX 3a7a4 1o TeMme «lloarpynmna rajgoreHoBy». 2. PemieHue skcrepuMeHTalbHbIX 3aj1ad no teme «lloarpymnma kucimopoga». 3.
Pemenue sxcnepuMeHTanbHbIX 3a7a4 1o teme «lloarpynna azoray. 4. Pemenue sxcnepuMeHTanbHbIX 3a1a4d 1o teMme «lloarpynna yrineponay». 5. Ilonyuyenue,
coOHMpaHKe U pacro3HaBaHUE ra30B.

IIpeomemnuie pezyrvmamol 00yYeHUs

OOyuaromumiicss Hay4uTCs:

oOpataTecs ¢ 1a00paTopHBIM 000PYIOBAaHUEM M HarpeBaTeIbHBIMUA PUOOPAMU B COOTBETCTBUU C MPAaBUIIaMH TEXHUKU OE€3011aCHOCTH;
Ha0J110/1aTh 3a CBOMCTBAMH HEMETAJIJIOB U X COEAMHEHUHN U SIBICHUSIMH, TPOUCXOSAIIUMHU C HUMH;

OIHCHIBATh XUMUYECKUI 3KCIIEPUMEHT C ITOMOIIBIO0 €CTECTBEHHOT'O (PYCCKOT0 UM POJHOTIO0) SI3bIKA U A3bIKa XUMUM;

JIeNIaTh BBIBOJIBI 10 pe3ysbTaTaM IPOBEJECHHOIO SKCIIEPUMEHTA.

MemanpedMemele pesyibmamal 06V'{€Hu}l

OOyuaromumiicss Hay4uTCs:

OTpeIeNATh, UCXOS U3 YUeOHOM 3a/1aui, HEOOXOIMMOCTh UCIIOJIb30BAHUS HAOIIOICHUS UIIH DKCIIEPUMEHTA.

(ITpn 1Byx4acoBOM IJIAHMPOBAHUU MPOBOIATCS TOIBKO MpaKTUYecKue paboTel 1,2 u 5.)

Tema 5. O60011eHHEe 3HAHMI 10 XUMMH 32 KYPC 0CHOBHOI1 mKoJbl. [Toaroroska k rocyiapcrBenHoii urorosoi arrecranuu (I'MA) (10 v)

[Tepuonnueckuii 3akoH u Ilepuoanyeckas cucremMa xumudeckux anemMeHToB . M. Menaeneea. @uU3nyeckuil CMBIC MOPAIKOBOIO HOMEpaA JIEMEHTA,

HOMCPOB NICPpUOJa U I'PYIIIILI. SaKOHOMepHOCTI/I W3MEHEHMS CBOMCTB AJIEMEHTOB U X COCAUHEHUI B nepruoaax U rpymmax B CBCTEC Hpe,[[CTaBJICHI/Iﬁ 0 CTPOCHUU
ATOMOB PJIEMEHTOB. 3HAaUCHHE NEPUOANICCKOro 3aKOHa.

Buasl XuMHU4eCcKUX CBSI3€H U THUIIBI KPpUCTAITNINYCCKUX PCIICTOK. BzaumocBs3b CTPOCHUA U CBOMCTB BEIIIECTB.



Knaccupukanus XUMHYECKUX peaKIUid MO Pa3IMyHbIM MPU3HAKAM (YHUCIO U COCTaB PEardpyroNINX U OO0pa3yIOUIUXCs BEIIECTB; HAIWYNE TPAHUIIBI
paznena ¢as; TernoBoi 3¢ (deKT; N3MEHEHUE CTeNeHe OKUCIECHUSI aTOMOB; HCIIOJIb30BAaHHUE KaTall3aTopa; HampasiieHue nporekanus). CKopocTh XUMHUYECKUX
peakiuii 1 GpakTopsl, BAUsAIoNIKe Ha Hee. OOPaTUMOCTh XUMHUYECKUX PEAKIUI U CITIOCOOBI CMEIICHUS XUMHYECKOTO PABHOBECHSI.

[TpocThie U ca0XKHBIE BellecTBa. MeTauibl U HeMeTallIbl. [ eHeTrueckue psiibl MeTaia, HeMeTaia U epexoaHoro mMetamia. OKCUIbl U TUAPOKCUIIBI
(ocHOBaHWMS, KUCIOTHI, aM()OTEpHBbIC TUAPOKCUIBI), COMH. VX coctaB, kinaccupukamus u OOIIHMe XUMHUYECKHE CBOWCTBA B CBETE TEOPUU IJICKTPOIUTHICCKON
JUCCOLUAIUH.

Jluunocmuvie pe3ynbmamol 00yueHus
OOyuaromuiicst HayquTCsI:
® NOHUMAmMb: OCHOBHBIE UCTOPUYECKHE COOBITHS, CBSI3aHHBIC C Pa3BUTHEM XMMHUHU M OOIIECTBA; TOCTIKECHUS B 00JACTH XUMUU U KYJIbTYypHBIC TPAJIUIIHH
(B 4aCTHOCTH, Hay4HBIC TPAJUIIMU) CBOCH CTpaHbI; OOIIEMUPOBBIC TOCTHKEHUS B OOJIACTH XUMUH; OCHOBHBIC MPUHIUIIBI M MPABUJIA OTHOIICHUS K
MIPUPO/IE; OCHOBHI 3JJ0POBOI0 00pa3a >KM3HU U 3/10pOBbecOEeperaronx TeXHOIOT Ui
® [paBWIA MTOBEJCHUS B YPE3BBIUAWHBIX CUTYAIUSAX, CBI3aHHBIX C BO3JIEUCTBUEM PA3IMYHBIX BEIIECTB; OCHOBHBIC TIpaBa U 00SI3aHHOCTHU TpakJAaHHHA (B
TOM YHCJIC YYaIIerocs ), CBSI3aHHBIC C IMIHOCTHBIM, TPO(ECCUOHATLHBIM H KU3HEHHBIM CaMOOIIPEICIICHUCM,
® COIMAJIbHYIO 3HAYHMOCTh U COofiepKaHue Mpodeccuii, CBA3aHHBIX C XUMUEH;
®  UCNbLIMBIBAMb. YYBCTBO TOPAOCTH 32 POCCHICKYI0 XMMHUYECKYI0 HAayKy M YBa)XCHHE K MCTOPUU €€ PAa3BUTHUS; YBOKEHUE M MPHUHATUE TOCTHKEHUN

XUMHUU B MHUpPE; JI0O00Bb K MPUPOJIC; YBAKECHHE K OKPYKAIOIMIMM (YJaIIUMCS, YUYUTESIM, POIUTEISIM U Ap.) — YMETh CIYyIIaTh U CIBIIIATh MMapTHEpA,

MpU3HABaTh MPaBO KaXJAOTO0 HA COOCTBEHHOE MHEHHWE, NMPUHUMATh PEHICHHs C YY4E€TOM TMO3HMIMKA BCEX YYAaCTHHKOB; UYBCTBO IPEKPACHOTO U

ACTETUYECKUX YYBCTB Ha OCHOBE 3HAKOMCTBA C MUPOM BEIIECTB M MX MPEBPAILCHU; CAMOYBAXXEHHUE U IMOIIMOHAILHO-TIOJIOKHUTEIILHOE OTHOIIIEHUE K

ceOe;

® npusHaéams: NEHHOCTH 3J0POBbS (CBOETO U APYTUX JIF0JIeH); HEOOXOAMMOCTh CAMOBBIPAKEHUSI, CAMOPEATU3AINH, COLMATILHOTO TPU3HAHNS,

® 0Co3HaBamvb: TOTOBHOCTH (MJIM HETOTOBHOCTH) K CAMOCTOSITEIILHBIM MOCTYIIKaM U JCHCTBUSAM, OTBETCTBEHHOCTD 32 UX PE3YyJbTaThl, TOTOBHOCTH (HJIH
HETOTOBHOCTB) OTKPBITO BBIPAXKATh U OTCTAMBAThH CBOIO MO3ZHIINIO U KPUTUIHO OTHOCUTHCSI K CBOUM ITOCTYIIKaM;

® 1pos6IAMb. IKOJOTUYECKOE CO3HaHHE, N0OpOKeNaTenbHOCTh, JOBEPHE M BHHUMATEIHHOCTh K JIIOJASIM, TOTOBHOCTH K COTPYIHHUYECTBY U JPYKOe,

OKa3aHWI0 TIOMOIIM TeM, KTO B HeW HyKgaeTcs; OOOOIICHHBIN, YCTOWYMBBIA W M30MpaTEeNbHBIN IMO3HABATENbHBIA HMHTEpPEC, WHUIMATHBY U

0003HATEILHOCTh B U3YUYEHHH MUpPa BEUIECTB U PEAKIUI; 1IEJIeYCTPEMICHHOCTh M HACTOMYMBOCTh B IOCTHXKCHHUH 11€JI€H, TOTOBHOCTH K MPEO0JICHUIO

TpYIHOCTEH; YOSKIEHHOCTh B BO3MOXKHOCTH TIO3HAHUS TIPUPOJIbI, HEOOXOAMMOCTH PAa3yMHOT'O UCHOIb30BaHUS TOCTHXKEHUN HAYKU M TEXHOJIOTHHA IS

pa3BuUTHs 00IIECTBA;

® YCTAaHABIIMBATH CBS3b MEXIY IENbI0 U3YUCHHS] XUMHUH U T€M, JJISl Yero OHA OCYIIECTBISETCS (MOTHUBAMH); BBITIOIHATH KOPPUTHUPYIOIIYIO CAMOOIIEHKY,
3aKJIIOYAIOIIYIOCS B KOHTPOJIE 3a MPOIECCOM H3YYEeHHUS XUMHUU U BHECEHHMH HEOOXOAMMBIX KOPPEKTHUBOB, COOTBETCTBYIOIIMX JTalaM M croco0am

M3y4YeHHUs Kypca XMMHH; BBITIOJHATH PETPOCIEKTHUBHYIO CaMOOIIEHKY, 3aKJIFOYAIONIYIOCS B OIIEHKE IpoIlecca W pe3yibTaTa M3Y4EeHHs Kypca XUMHU

OCHOBHOM IIKOJIbI, TOJABEACHUN UTOTOB HA OCHOBE COOTHECEHUS 1IEJIe U pe3ylbTaToB;

® CTPOUTH KM3HEHHBIE W MPO(ECCHOHATBHBIE TUIAHBI C YYETOM KOHKPETHBIX COIMATIbHO-UCTOPHYECKHUX, MOJUTHYCCKUX W SKOHOMHUYECKHMX YCIIOBHIA;

0CO3HaBaTh COOCTBEHHBIE IIEHHOCTH M COOTBETCTBHE MX MPUHUMAEMBIM B JKM3HU PEIICHHSIM; BECTH UAJIOT Ha OCHOBE PABHOMPABHBIX OTHOIIECHUU U

B3aMMHOTO YBa)XEHUS; BBIACISATH HPABCTBEHHBIM ACMEKT MOBENEHUS M COOTHOCUTH IMOCTYNKHU (CBOM U JPYTHX JItOJEH) U COOBITUS C TPUHSITHIMHU

ATUYECKUMH HOPMAaMH; B TIpE/Iesiax CBOMX BO3MOXKHOCTEH MPOTHUBOICHCTBOBATH JACHCTBUSAM U BJIMSIHUSAM, MPEJCTABIISIONIAM yTPO3y KU3HH, 3/I0POBBIO

1 6€30MaCHOCTH TUYHOCTH U OOIIECTBA.




YyeOHo-TeMaTHYECKHI IIJIAH

Paznen KoJu-Bo yacoB | Koimn4ecTBO KOHTPOJIbHBIX padoT
Beenenne. OOmias xapakTepUCTHKA XWMHYECKHMX JJIEMEHTOB UM XHMHYECKUX PEaKIIHd. 10 1
Ilepnonnueckuii 3akoH u Ilepunonnueckas cucrema xumudeckux anemeHToB JI. . Menneneesa
Mertainibsl 15 1
[Ipaktuxym 1. CBoiicTBa METAJJIOB U UX COECIUHEHUN 1
IIpomekyTOUHBINM KOHTPOJIb 1 1
Hewmeranmist 26 1
[IpakTukym 2. CBOMCTBA COEAMHEHUIT HEMETAIIJIOB 3
HToroBblii KOHTPOJIb 1 1
O06o00uIeHne 3HaHMIA IO XUMHUH 32 KypC OCHOBHOM 1IKOIIBI. [ToaroToBKa K rOCyapCTBEeHHOM 11
utorosoi arrectauuu (I'MA)
HTtoro 68 5)
TemaTn4yeckoe NJIaHNpPOBaHHUe
Ne Tema ypoxka Kom- Tun ypoka XapakTepucTuKa JesiTeIbHOCTH 00YJarOIIUXCs
BO
4aco

B

«BBenenue. Oﬁlllaﬂ XapPaKTCePUCTUKA XUMHYCCKHUX 3JICMECHTOB)). 10 uacos.

1 XapakTepucTuKa 1 YPOK «OTKPBITUS» | XapaKTepUCTUKa XUMHYECKHX 3JIEMEHTOB 1-3ro mepuoioB mo ux mnonoxeHuto B llepuonmyeckoit
XUMHUYECKOTO HOBOI'O 3HaHMs | CUCTeMe XuUMHUuYeckux aeMeHToB Jl. 1. MeHaeneeBa; XUMHUECKUX CBOWCTB aM(OTEPHBIX OKCHIOB U
JJIEMEHTa Ha ruipokcuioB. CocTaBlieHNE MOJIEKYJIIPHBIX, MTOJIHBIX U COKPALLIEHHBIX MOHHBIX YPaBHEHUN peakiui

OCHOBAHUHU €I'0
ITOJIOKCHUS B

IICXD 1. W.
Mengeneena

2 XapakTepucTUKa 1 ypOK oO1ieme- XapakTepucTuka XMMHUYECKUX 3JIEMEHTOB 1—3ro mepuoioB Mo uUX mosioxkeHuto B Ilepuonnueckoi
XHUMHYECKOTO TOAOJOTUYECKON | cucTeMe Xxumudeckux snemMeHToB JI. M. MeHmeneeBa; XUMHYECKUX CBOMCTB aM(OTEPHBIX OKCHIIOB U
3JIEMEHTA Ha HaIpaBJIEHHOCTH | TUAPOKCUI0B. COCTaBIEHNE MOJIEKYIISIPHBIX, MTOJHBIX U COKPAILEHHBIX HOHHBIX YPABHEHUHN peakuui

OCHOBAaHHHU €TI0




IIOJIOKCHUS B

I[ICX5 . W.

MeneneeBa

AmdoTtepHbie ypok obmeme- | OnpeneneHue TOHIATHS «aM(OTepHbIE coeauHeHUs». HaOnrojgeHue W ONHUCaHWE PEaKIMi MEXITy

OKCHJIbI U TOAOJIOTUYECKON | BEIIECTBAMHU C IMOMOIIBIO €CTECTBEHHOIO (PYCCKOI0 MJIM POJHOIO) si3bIKa U si3bika XuMmuu. [IpoBenenue

TUJIPOKCHJIBI HaIIPaBJIEHHOCTH | OMBITOB, MOATBEPKIAIONINX XUMHUECKHE CBOMCTBA aM(OTEPHBIX OKCUIOB M THIPOKCHIOB

Ilepuonnueckuii ypok obmeme- | Ompenenenue BUAOB KIACCU(PUKAIMUA: ©CTECTBEHHOW W WCKYCCTBCHHOW. BBINMONHEHHWE MPsSMOTro

3aKOH U TOJOJIOTUYECKON | IEYKTUBHOIO J0Ka3zarelbcTBa. Co3JaHue MOJIENed C BBIJCICHUEM CYIIECTBEHHBIX XapaKTEPUCTHUK

[lepuonnueckas HAMpaBIIEHHOCTH | 00BEKTa U MPECTABICHNEM UX B MPOCTPAHCTBEHHO-TPAPUIECKON WIIH 3HAKOBO-CUMBOJIMYECKOM (hopme

cuctema /1. 1.

MeneneeBa

Xumuueckas ypok o0mieme- | XapakTepUCTUKA POJIM XUMUYECKUX JIEMEHTOB B )KUBOW M HEXKUBOM mpupoje. CocTaBieHne aHHOTAIlUU

OpraHu3arus TOJIOJIOTMYECKON | K TekcTy. OmnpeneneHue 1eau yueOHON AesITeNbHOCTA C TOMOMIBIO YUUTENS U CAMOCTOSTENBHO, TTOUCK

KUBOM M HEXKHUBOU HAIPaBJIICHHOCTH | CPEJICTB €€ OCYIIECTBICHHS IO IUIAHY, CBEPSsl CBOM JCHCTBHS C LENbI0 M TPU HEOOXOIMMOCTH

MIPUPOIBI MCIPABIISAA OMUOKY C TOMOIIBIO YUUTEISI M CAMOCTOSATEIHHO

Kiaccudukanmst ypok obmieme- | OnpeneneHusi MOHITHH «XUMHYECKash pPEaKIus», «PEaKIUU COCTUHEHHUS», «PEAKLIUHU Pa3JI0KCHUS,

XUMHYECKUX TOAOJOTUYECKON | «peakiuy 0OMEHa», «PEaKIIUU 3aMEIICHUN», «PEaKIIUU HeUTPpaIH3aIlun», «IK30TEPMUUYCCKUE PEAKIIHI),

peakiuit HAIPaBIICHHOCTH | «IHJOTEPMHUYECKHE PEAKIUN», «O0OpaTUMBIC DPEAKIUN», «HEOOpaTHMbIE pPEaKIHH», «OKHUCIUTEIHHO-
BOCCTAHOBHUTEJIbHBIE PEAKIIUNY, «TOMO T'€HHBIE PEAKIIUN», «I€TEPOrCHHbIEC PEAKIIUN», «KaTATUTUUECKUE
PEaKIUN», KHCKATATUTHICCKUE PEAKIINHY, «TEIUIOBOH 3PPEKT XMMHUSCKON peakium». XapaKTepUCTHKA
XUMUYECKUX pEeaKIUil 1O pa3iuuHbIM mnpu3HakaMm. CocTaBi€HUE MOJIEKYJISPHBIX, MOJHBIX |
COKpAIICHHBIX MOHHBIX YpaBHEHUN peakiuid. OnpeneneHne OKUCIUTENS U BOCCTAHOBUTES, OKUCIICHHS
U BoCcCcTaHOBJeHHs. HaOmroeHne u onrcanue peakifii Mex 1y BeIeCTBaMU C MOMOIIBI0 €CTeCTBEHHOTO
(pycckoro wiaM pOAHOTO) s3bIKA M s3bIka XuMmuu. lIpencraBneHue wuHOpMAIUM TIO TEeMe
«Knaccuduxaruss XMUMHUECKUX peakiuii» B BuAe TaOIHI], CXeM, OMOPHOIO0 KOHCIEKTa, B TOM YHCIE C
npuMeHenneM cpeacts KT

CxkopocTb ypok obmieme- | OmpeneneHue MOHATUS «CKOPOCTh XUMHYECKOW peakiumy. OObsCHEHUE C MPUBEICHHEM MPUMEPOB

XUMHYECKUX TOJOJIOTUYECKON | BIMSHUS HEKOTOPHIX (PAKTOPOB HA CKOPOCTh XMMHYECKUX peakiuii. Habmonenrne u onucanue peakiui

peakuuii HAMpPaBIEHHOCTH | MEXAY BEIIECTBAMU C TMOMOIIbIO €CTECTBEHHOTO (PYCCKOTO WM POAHOTO) SI3bIKAa M SI3bIKA XHUMHUHU.
[IpoBeneHME OMBITOB, MOATBEPKIAIOIINX 3aBUCUMOCTh CKOPOCTH XHUMHYECKOW PEAKIIUU OT Pa3IUIHBIX
¢dakTopoB

Karanmusatopsl ypok obmeme- | Onpenenenue MOHATHS «kaTanu3zarop». HabmioneHue M omucaHue peakiuii MeXIy BEIIeCTBAMU C

TOAOJIOTUYECKOM | MOMOIIBIO E€CTECTBEHHOI'O (PYCCKOrO WIIM POJHOTO) si3blKa W si3bIka XUMHUU. [IpoBeieHue ONBITOB,
HaIpaBJIEHHOCTH | MOATBEP)KIAIONINX BIMSHUE KaTATU3aTOPOB HA CKOPOCTh XUMHUYECKON PEaKITUU

O06o0meHne u YPOK [IpencraBnenune uHpopmanuu o teme «Bpenenue. OOMIast XapaKTEePUCTHUKA XUMUYECKUX IIIEMEHTOB U

CUCTEMAaTHU3aIUI CHCTEMaTH3allud | XUMHYECKUX peakuuil. [leprognueckuii 3akod u llepuognyeckas cucteMa XMMHYECKUX 3JIEMEHTOB /I.

3HAaHUM 10 Teme 3HAHUH W. MengeneeBa» B Buje TaOIUIl, CXeM, OMIOPHOTO KOHCIIEKTA, B TOM YHCIIE C MPUMEHEHHUEM CPEJICTB




«BBenenuey

KT

10

BxoHOM KOHTPOJIb

YpOK
pa3BUBAIOILETO

KOHTPOJIA

Brimmonnenue tecta

Tema 1. «MeTanas». 15 yacos

11 | Bek mennslii, 1 YPOK «OTKpBITUS | BbruuciieHus no xumudeckuM (popMysam ¥ ypaBHEHUSIM peakLUi, IPOTEKAOIIUX C y4aCTHEM METaJIJIOB
OpOH30BBIN HOBBIX 3HAHUW)» | U UX COCIUHEHUM.
JKEJIE3HbII
12 | Crpoenne aromoB | 1 ypok obuieme- | Onpeznenenue MOHATHS «MeTauiby. COCTaBlIeHHE XapaKTEPUCTUKU XMMUYECKUX 3JIEMEHTOB METAJUIOB
METaUIOB U  HX TOAOJOTUYECKOH | MO HX mnoyiokeHuto B Ilepuogmueckoil cucreme xumuueckux »saeMeHToB JI. M. Menneneesa.
dusnueckue HaNpPaBICHHOCTH | XapaKTePUCTUKA CTPOSHHS M OOIMX (PU3MUECKUX CBOMCTB MPOCTHIX BemECTB MeTaioB. OObsICHEHNE
cBoiicTBa. CruiaBbl 3aBUCUMOCTH CBOMCTB (MJIM MPEJICKAa3aHUE CBOMCTB) XMMUUYECKHX 3JIEMEHTOB METAJJIOB OT MOJIO0XKEHUS B
ITepuoanueckoit cucreme xumuueckux snemeHtoB J[. M. MenpneneeBa. YCTaHOBIEHHE NPUYUMHHO-
CIIEICTBEHHBIX CBS3€H MEXAY CTPOEHHUEM aroMa, XMMHYECKOM CBA3bIO, THUIIOM KPUCTAIUIMYECKOHN
pEIIETKH METAJJIOB M UX COEAMHEHUH, X 00IMMHI PU3NYECKUMHU CBOWCTBAMU
13 | Xumunueckue 1 ypok obmeme- | OnpezneneHue NOHATUS «pPsJl aKTUBHOCTH METAJUIOBY». XapaKTePUCTHKAa XUMHUECKUX CBOMCTB MPOCTBIX
CBOMCTBA METAJUIOB TOJIOJIOTHYECKOH | BemiecTB MeTauioB. OOBSICHEHHE 3aBUCHMOCTH CBOMCTB (WJIM TpPEICKa3aHHE CBOMCTB) XMMHYECKUX
HAIIPABJICHHOCTH | JIEMEHTOB METAJUIOB OT NoJokeHUs B Ilepumonmyeckoil cucreme xumuueckux siemeHtos /[ H.
MenneneeBa. CocTaBiaeHUE MOJEKYISPHBIX YPaBHEHUH pEaKIMM, XapaKTepU3YIOILIUX XUMUYECKUE
CBOMCTBA METAJUIOB M UX COEOUHEHMI: DIIEKTPOHHBIX YPaBHEHUH IPOLECCOB  OKHCIEHUS
BOCCTAHOBJICHMSI; YpPaBHEHHH 3JEKTPOJIUTHYECKOM IHUCCOLMALMM; MOJIEKYJSIPHBIX, TMOJHBIX U
COKpAILEHHBIX MOHHBIX YPaBHEHUN pPEaKLHUHM C y4acTUEM DJIEKTPOJUTOB. YCTAaHOBJIECHUE NPUYUHHO-
CIIEICTBEHHBIX CBSI3€l MEXAYy CTPOEHHEM aroMa, XMMHMYECKOM CBSI3bI0, THUIIOM KpPUCTAJLTMYECKOU
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 | Meramibl B 1 ypok obmeme- | CocTaBiieHHE MOJIEKYJISIPHBIX YpaBHEHHUI peakiuil U 3JEKTPOHHBIX YpPaBHEHUH IMPOILIECCOB OKUCIEHUU
IIPUPOJIE U UX TOJIOJIOTUYECKOM | BOCCTAHOBJICHHS, XapaKTEPU3YIOLUUX CIOCOOB! MOMydeHus: MeTayioB. [logbop (¢ momoIipio yuyuTens)
MoJTyuyeHue HaIpPaBJIEHHOCTH | CIOBapell, SHIMKIONEANNA, CIIPAaBOYHUKOB, IEKTPOHHBIX AMCKOB U JAPYTUX MCTOYHUKOB HMH(OpManuu,
HEOOXOIUMBIX JUIS perieHus yueOHbIX 3a7ad. ConocraBieHne HHPOPMaIUK, MOTYYSeHHON U3 pa3InIHbIX
HCTOYHUKOB
15 | Ilonsarue o 1 ypok obmeme- | OnpeneneHuss MOHATHH «KOPPO3US», «XUMHUYECKas KOPPO3UL», «IJICKTPOXUMHUECKAs KOPPO3U».
KOppO3UH Tozonornueckoi | Mnmoctpanusi HOHSATUH «KOPPO3US», «XUMHUYECKas KOPPO3USL», «IIIEKTPOXUMHUYECKAsT KOPPO3Us»
METAJIJIOB HAIPaBJIEHHOCTH | IPUMEPAaMU MPOLECCOB, NPOUCXOASIINX C Pa3IMUYHbIMA METaJJIaMHU.
16 | Lllenounsie 1 ypok obmeme- | Onpenenenne MOHATUS «IleI0YHble MeTauiby. CocTaBiIeHHE XapaKTePUCTUKH IIEJIOYHBIX METAIJIOB IO
METaJIIIbI TOJOJIOTMUECKON | X monoxeHutro B Ilepuognueckod cucreme xumudeckux dinemeHtoB JI. M. Mengaeneesa.




HAITpaBJICHHOCTHU
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Coennnennusa
ICJIOYHBIX
METAJLIOB

YpOK of1ieme-
TOJIOJIOTHUECKON
HaMpaBJIECHHOCTU

XapakTepucTuKka CTPOSHUS W OOMHMX (U3MYECKUX M XUMHUYECKHX CBOMCTB IIEIOYHBIX METaJUIOB.
XapaktepucTuka (PU3NYECKUX U XUMHUYECKHX CBOMCTB OKCHJIOB M THAPOKCHIOB MIEIOYHBIX METAILIOB.
OOBsICHEHHE 3aBUCHIMOCTH CBOMCTB (MJIHM MPEACKa3aHNUE CBOMCTB) MICIIOYHBIX METANIOB OT IOJIOKCHUS B
[lepuoanueckoit cucreme xumuyeckux snemeHtoB JI. M. MenneneeBa. CocTtaBieHUE MOJEKYIISPHBIX
YpPaBHCHUN pEaKIUi, XapaKTepU3YIOLIIMX XUMUYECKHME CBOWCTBA WIEJIOYHBIX METALUIOB U HUX
COCIMHEHUH:  DJICKTPOHHBIX  ypPaBHEHHUM  IPOIECCOB  OKUCICHUS-BOCCTAHOBJICHUS;  YpaBHEHUU
ANEKTPOJUTUYECKON JTUCCOLMAIIMHN; MOJICKYJSPHBIX, IMOJHBIX U COKPAICHHBIX HOHHBIX YpPaBHEHHI
pPEeaKIUid C y4aCTUEM DJICKTPOJIMTOB. Y CTAHOBJICHUE TPUUMHHO CJIEACTBEHHBIX CBSI3EH MEXKy CTPOCHUEM
aTomMa, XHWMHUYECKOW CBSA3BIO, THUIIOM KPUCTAUIMYECKOM PEIIETKH IIEJIOYHBIX METaUIOB U UX
COCTMHCHUH, UX XUMUYECKUMH CBONCTBAMH. BBIUMCICHUS IO XMMHUYECKUM (POpMyJiaM U yYpaBHCHHSIM
peaKIMii, MPOTEKAIOIIMNX C YYACTUEM HICJIOYHBIX METAJUIOB U UX COCIMHEHUIM
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[Ienoyno3zeMens-
HBIC METAJLJIBI.

ypOK oO1ieme-
TOJIOJIOTUYECKOU
HaMnpaBJIECHHOCTU
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CoennaeHns
LIEJIOYHO3EMENb-
HBIX MCTAJIJIOB

OmnpeneneHre  MOHATHUS — «IIEJIOYHO3EMENIbHBIE  METAJLIbI». CocTaBieHue  XapaKTEPUCTUKHU
LIEJTOYHO3EMENIBHBIX METAIJIOB MO MX MOJO0XKEHUIO B [leprnoandeckoi cucreMe XMMUYECKUX 3JIEMEHTOB
J. 1. MenneneeBa. XapaKTepUCTHKA CTPOCHUS M OOHMMX (PU3MYECKUX M XUMHUYECKHUX CBOKMCTB
IICJIOYHO3CMCECIIBHBIX MCTAJIJIOB. XapaKTepI/ICTI/IKa (1)1/131/ILIGCKI/IX U XUMHUYCCKUX CBOfICTB OKCHUI0B H
THAPOKCHJIOB IICIIOYHO3EMENBHBIX MeTaioB. OObSICHEHUE 3aBUCHMOCTH CBOMCTB (WJIM TpeACKa3aHUe
CBOﬁCTB) IICJIOYHO3CMECJIIbHBIX MCTAJIJIOB OT IIOJIOXKCHHUSA B HCpHOZIH‘ICCKOfI CUCTEMEC XHUMHUYCCKUX
sanemeHToB JI. 1. MengaeneeBa. CocTaBieHue MOJEKYISIPHBIX YPABHEHUH PEaKUUW, XapaKTepU3YIOLIUX
XUMHUYCCKHUEC CBOﬁCTBa IICJIOYHO3CMCECIIBHBIX MCTAJIJIOB U HUX COGILHHGHI/IfIZ BHCKTpOHHI)IX ypaBHeHI/Iﬁ
MPOLIECCOB  OKMCIJIEHHUS ~ BOCCTAHOBJIICHUS,  YPaBHEHUW  3JEKTPOJUTHUYECKOW  JUCCOLMALUY;
MOJ'IGKy.]'IprHI)IX, IIOJIHBIX N COKpaHIeHHI)IX NOHHBIX ypaBHeHI/Iﬁ peaxunﬁ C yqaCTI/IeM 3J'I€KTpOJ'[I/ITOB.
YcTaHoBIEHME TPUUMHHOCIEACTBEHHBIX CBA3E€U MEXKYy CTPOCHHEM aTOMa, XUMUYECKON CBA3bIO, TUIIOM
KpHCTEU'IJ'IH‘-IGCKOfI pGHICTKI/I IICJIOYHO3CMEIBbHBIX MCTAJIJIOB U HUX COGHHHCHHﬁ, X XUMHUYCCKUMHU
cBoiictBamu. HabmioeHue M onucaHue XUMHYECKOTO JKCIEPUMEHTA. BBIYHCIEHUS MO0 XUMHUYECKUM
dbopmysaM M ypaBHEHUSIM PEAKIIMi, MPOTEKAIINX C YYaCTHEM IIEIOYHO3EMENbHBIX METAUIOB M HMX
COCIMHEHU

20

AJTIOMAHAN

YpOK o01ieme-
TOJIOJIOTHUECKOH
HAITpaBJICHHOCTHU
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CoennaeHnsa
AJIFOMUHUA

CocraBieHre XapakTEepUCTUKU aJlFOMUHHUSA 110 €ro MoJjokeHuto B [lepuoanueckoil cuctemMe XUMHUECKHUX
anemeHToB J[. M. MenneneeBa. XapakTepuCTUKa CTPOEHUS, (PU3MUECKUX U XHUMHUYECKHUX CBOMICTB
aMIOMUHUS. XapakTepUCTUKa (PU3MYECKUX M XUMHYECKHX CBOMCTB OKCHAA W TUIPOKCHIA AFOMUHUA.
OOBbsicHEHME 3aBHCUMOCTH CBOWCTB (MJIM TpEACKa3aHHWE CBOWCTB) allOMUHHS OT TIOJOXEHUS B
Ilepnonnueckoin cucrteme xumuuyeckux siaeMeHTOB [[. M. MenneneeBa. CocTaBieHuE MOJIEKYISIPHBIX
YPaBHEHHUH peakLUui, XapaKTepU3YIOIIMX XUMHUYECKHE CBONCTBA AJIIOMUHUS U €r0 COEIMHEHUN:
AIIEKTPOHHBIX YPaBHEHUU MPOLECCOB OKUCIEHMSI BOCCTAHOBJIEHUS; ypPaBHEHUH OSJIEKTPOIUTHUECKOM
JUCCOLMAIINYN; MOJIEKYJIAPHBIX, MOJHBIX U COKPALICHHBIX MOHHBIX YPAaBHEHMM peakUui C y4acTueM
AIIEKTPOJIUTOB. Y CTAHOBJIEHUE IPUYMHHO-CIICJCTBEHHBIX CBS3€H MEXAY CTPOEHHUEM aTOMa, XUMHUYECKON
CBA3bIO, TUIIOM KPHUCTAJUIMUECKON PEIIETKH AQIIOMHHHS M €ro COEIMHEHUH, €ro XUMHUYECKUMU
cBoiictBamu. HabmioneHue M onucaHue XMMHUYECKOrO HKCHEpUMEHTa. BhlumMclieHus Mo XMMHUYECKUM




dbopMynaM U ypaBHEHHUSAM PEAKIHA, TPOTEKAIONIUX C YYACTHEM ATIOMUHUS U €r0 COSAMHCHUIA
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Kemneso

YpOK of1ieme-
TOJIOJIOTHUECKON
HaMpaBJIECHHOCTU

CocTaBieHHUe XapaKTEPUCTHKH Kejle3a MO €ro MoyIokeHuio B llepmoandeckoi cucTeMe XMMHUYECKUX
anemenToB J[. M. MenneneeBa. XapaKTepuCTUKa CTPOCHUS, (PU3MUECKUX W XHUMHUYECKHUX CBOMCTB
Kerne3a. XapaKTepucTuka (U3UYECKUX W XUMHUYECKHX CBOMCTB OKCHIOB M THJIPOKCHIOB XKeie3a.
OObsICHEHHE 3aBUCHUMOCTH CBOWCTB (WMJIM TIpEJCKa3aHWE CBOMCTB) JKeje3a OT TMOJIOKCHHS B
[lepuoanueckoit cucrteme xumuyeckux snemeHtoB JI. M. MenneneeBa. CocTtaBieHUEe MOJEKYIISPHBIX
YPAaBHEHUN peaKklUi, XapaKTEpU3YIOIIMX XHMHUYECKHE CBOMCTBA JKelle3a M €ro CO CIUHECHMM:
AJIEKTPOHHBIX YPABHEHHMI MPOIIECCOB OKHUCJIEHUS BOCCTAHOBJICHMS; YPaBHEHUH 3JIEKTPOJIUTHYECKOMN
JIUCCOIMAIIMN; MOJICKYJISIPHBIX, MOJHBIX M COKPAIEHHBIX HMOHHBIX YPaBHEHUU peEaklMi C y4acTHEM
AJIEKTPOJIUTOB. Y CTAHOBJICHUE MPUUMHHO-CIIEACTBEHHBIX CBA3EH MEXIY CTPOCHUEM aToMa, XUMHUUYECKOM
CBSI3bI0, TUIIOM KPUCTANIMYECKON PELIETKU KEJIE3a U €r0 COCIMHEHUN, Er0 XUMUYECKUMH CBOMCTBAMH.
Habmroienne W onmucaHue XMMUYECKOTO JKCIEpUMEHTa. BbruucieHus mo XumuyeckuM (opmyrnam u
YpaBHEHUSM PEAKIIHM, MPOTEKAIOIINX C YYACTUEM XKeJie3a U €r0 COCTMHCHUI
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CoenuHeHus
JKenesa

ypOK oO1ieme-
TOJIOJIOTUUECKOHU
HaMnpaBJIECHHOCTU

CocraBiieHHE XapaKTEpUCTUKH Keje3a M0 ero mojokeHuro B llepuonnueckoil cucreMe XMMHYECKUX
anemenTtoB J[. M. MenneneeBa. XapaKTepuCTUKa CTPOCHUS, (PHU3MUECKUX W XUMHUYECKHUX CBOMCTB
Keneza. XapakTepUCTUKa (PU3MYECKUX M XUMHUYECKHX CBONCTB OKCHJIOB W THJIPOKCHIIOB Kele3a.
OObsicHeHHE 3aBUCHUMOCTH CBOMCTB (WM TIpEICKa3aHME CBOMCTB) Kejie3a OT TOJIOKEHUS B
[lepnonnueckoir cucrteme xumuueckux siemeHTOB [[. WM. MenneneeBa. CocTaBieHUE MOJEKYJISAPHBIX
YpPaBHEHUN pEaKlMil, XapaKTepHU3YIOIIUX XHMUYECKHME CBOMCTBA JKejie3a M €ro CcO E€IUHCHUM:
ANIEKTPOHHBIX YPAaBHEHHUM IPOIECCOB OKHUCIEHUS BOCCTAHOBJICHMS; YPaBHEHUH AIIEKTPOJIUTHUYECKOM
JUCCOLIMAIIMU; MOJIEKYJISIPHBIX, TMOJHBIX U COKpPALICHHBIX MOHHBIX YPaBHEHHM peakuui C ydacTuem
AIIEKTPOJINTOB. Y CTAHOBJIIEHHE IPUYMHHO-CIICICTBEHHBIX CBSA3EH MEXKAY CTPOEHHUEM aTOMa, XMMUYECKON
CBA3bI0, TUIIOM KPUCTAJUTMUECKOMN PEIIETKH Kejie3a U €ro COeAMHEHUH, ero XUMUYECKUMHU CBONCTBAaMHU.
HaOnronenue M onucaHue XMMHYECKOTO SKCHEPUMEHTA. BBIUMCIEHHS MO XUMHMYECKUM (GOpMylIaM U
YpaBHEHUSM peakIui, IPOTEKAIOIINX C YYACTHEM JKeJle3a U €r0 COSAMHEHUH

24

O060061IEHNE
3HaHUIL 10 TEMeE
«MeTtaniel»

YPOK
CUucTeMaTu3anmnuu

3HaHUH

Bbruucnenus no XuMu4eckuM (popMysam ¥ ypaBHEHUSIM peakLuil, MPOTEKAIOIIUX C Y4aCTHEM METaJIJIOB
u ux coeauHeHui. [Ipeacrasnenue nuopmanyu no teme «Mertamib» B BUAE TaOJIUL, CXEM, OIIOPHOTO
KOHCIIEKTa, B TOM uncie ¢ npumeHeHneM cpencts MKT.
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KonTponbHas
pabora mo
«MeramisD)

TEME

YPOK
Pa3BUBAOMIETO
KOHTPOJISI

Brinonnenue tecra

Tema 2. [lpaktukym 1. «CBOIHCTBA METAJJIOB H MX COeAMHeHMID» 1 yac
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Pemenne
JKCIIEpPUMEHTANb-
HEIX 3aJ1a4

1

yYpoK pediexkcuu

OKCHEepUMEHTAIIbHOE  HUCCIIEJIOBAHME  CBOMCTB  METAJIOB M UX  COEAMHEHMH,  pelleHue
HKCHEPUMEHTANbHBIX 3a7au mo Teme «Mertamibl». PaGora ¢ naGopaTopHbIM 00OpyAOBaHHEM U
HarpeBaTeJIbHBIMU MPUOOpPaMH B COOTBETCTBUHU C IpaBWJIaMU TeXHUKH Oe3zomacHocTu. HaGmionenue
CBOMCTB METAJJIOB M UX COECAUHEHWH M SBJIEHUM, NPOUCXOAAMMX ¢ HUMHU. OnucaHue XHMHUYECKOTO




OKCIIEPUMEHTAa C TOMOIIBI0 E€CTECTBEHHOTO (PYCCKOTO WM POJHOTO) s3bIKAa W SI3bIKA XHUMUHU.
dopmynupoBaHHE BBIBOJIOB IO PE3yJibTaTaM MPOBEICHHOTO dKcnepuMenTa. OmnpeneneHue (MCXoIs U3
yueOHOI 3a/1a49r) He0OOXOIMMOCTH UCIIOJBL30BaHMUS HAOMIOICHUS MIIM DKCIIEPUMEHTA
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[TpoMexyTOUHBI
KOHTPOJIb

YPOK
pa3BUBAIOIIETO

KOHTPOJIA

Brimonnenue tecra

Tema 3. «HemeTaaabn». 2

6 yaca
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OO0mas
XapaKTePUCTHKA
HEMETAJJIOB

Omnpenenenust NOHITUNH «HEMETAILIb», «TAJIOT€HbI», «aJUIOTPOIHbIE BUIOM3MEHEHUY. XapaKTepUCTUKa
XMMUYECKUX 3JIEMEHTOB HEMETAJUIOB: CTpOeHHE, (pu3MuecKkue cBoiicTBa HemeTauioB. CocraBieHHe
HA3BaHMI COeIMHEHUI HEMETauIoB Mo Gopmyse U ux Gopmy 1o HazBaHU0. OObSICHEHHE 3aBUCUMOCTH
CBOMCTB (WJIM TIPEACKA3bIBAHHE CBOWCTB) XHUMHYECKHUX DJEMEHTOB HEMETAJIOB OT TIOJIOKCHHUS B
[lepuoanueckoit cucreme xumuueckux snemeHToB JI. M. MenneneeBa. YcraHoBIieHHE NPUYUHHO-
CJICICTBEHHBIX CBSI3€H MEXIYy CTPOCHHEM aToOMa, XHMHYECKOW CBSA3BI0, TUIIOM KPHUCTALIUYECKOMN
pEIIeTKH HEMETAJJIOB U UX COSAMHEHMI, X (PU3MUeCKUMU CBOMICTBAMH.
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XuMHuuyecKkre
CBOMCTBA
HEMETAIJIOB M WUX
MOJIyYeHHE

yYpOK o01ieme-
TOJIOJIOTHUECKOM
HaITpaBJICHHOCTHU

XapakTepucTUKa XUMUYECKUX 3JIEMEHTOB HEMETAJUIOB: CTPOEHME, (PU3NYECKHE CBOMCTBA HEMETAJLIOB.
CocraBneHue Ha3BaHMM COEAMHEHUH HeMeTauloB 1o Qopmyle M HUX (GOopMyl MO Ha3BaHMIO.
CocraBieHHEe MOJIEKYJSIPHBIX ypaBHEHUN peaklMid, XapakTepU3yIOLIUX XUMHYECKHE CBOMCTBa
HEMETAJUIOB UM HX COEAMHEHUM, JJIEKTPOHHBIX YPAaBHEHHUH IIPOLIECCOB OKHMCIEHUS BOCCTAaHOBJICHUS.
YcraHoBIEHNE TPUYMHHO-CIIEACTBEHHBIX CBA3EU MEXKy CTPOEHUEM aTOMa, XMMUYECKOM CBS3bIO, TUIIOM
KPUCTAJUIMYECKOW PELIETKM HEMETaUIOB M UX COCOUHEHUN, HMX XUMUYECKHMMM CBOWCTBAMHU.
BrinonHeHne pacyeToB Mo XUMUYECKUM (GOopMyJiaM U YpaBHEHUSM PEaKIIU, MIPOTEKAIOIINX C YYaCTUEM
HEMETAJUIOB U UX COCIMHEHUI
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Bonopon

YpOK o01ieme-
TOJIOJIOTHUECKOH
HaITpaBJICHHOCTHU

XapakTepucTuka BOJOpPOJAA: CTPOEHHE, (PU3NYECKUEe U XHUMHUYECKHE CBOICTBa, TOJIy4YeHUE U
npuMeHeHne. CocTaBlieHHe Ha3BaHUM coeMHEHUI Bojopona 1no Gopmyie U ux GopMyIl MO Ha3BaHHUIO.
OObsicHEHHE 3aBUCUMOCTH CBOWCTB (MM IpEICKa3blBAHME CBOWCTB) BOJOpOJa OT IMOJIOKEHUS B
ITlepuoanueckoit cucrteme xumuueckux aieMeHToB JI. M. MenneneeBa. CocraBieHHe MOJIEKYJISIPHBIX
YpPaBHEHUN PEAKIHI, XapAKTEPU3YIONIMX XMMHYECKHE CBOMCTBA BOJIOPOJA, DJIEKTPOHHBIX YPABHEHHI
IIPOLIECCOB OKUCIIEHUSI-BOCCTAHOBIIEHUS; MOJIEKYJIIPHBIX, IIOJHBIX U COKPALICHHBIX MOHHBIX ypaBHEHUI
peakiuui ¢ ydacTHEM DJJIEKTPOJIMTOB. YCTAHOBJIEHHME TPUYMHHO-CIEJICTBEHHBIX CBSI3€M MEXIy
CTPOEHHEM aTOMa, XHMMHYECKOM CBA3BIO, THUIIOM KPHUCTAUIMYECKOM PEIIETKH BOJOPOAA, €Tro
bu3NYeCKUMHU U XUMHUYECKUMU cBolicTBaMu. HaGumoieHre 1 onrcanne XMMHUYECKOro 3KCIepuMeHTa o
pacro3HaBaHMIO BOAOPOAA. BeinonHeHe pacyeToB Mo XMMUYECKUM (OpMyiaM M YpaBHEHUSIM peakiuii,
ITPOTEKAIOIINX C YJaCTHEM BOAOPOJA U €r0 COEAMHEHNN
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Bona

ypOK oO1ieme-
TOJIOJIOTUUECKOH
HaIpaBJIE€HHOCTH

XapakTepuCcTUKa BOJBI: COCTaB, (PU3UYECKHE W XMUMHUYECKHE CBOMCTBA, HaXOXJIEHHE B NPUPOAE U
npuMeHeHre. CocTaBlieHHE MOJIEKYJISPHBIX YPaBHEHUH pEaKIUil, XapaKTepU3YIOIIUX XHWMHUYECKUE
CBOMCTBA BOJbl, JJEKTPOHHBIX YPAaBHEHUN IIPOLECCOB OKUCIEHUS BOCCTAHOBJIECHUSA. YCTAaHOBJICHUE




IIPUYMHHO-CICACTBEHHBIX CBS3€M MEXIY XMUMHUYECKOM CBA3BIO, TUIIOM KPHUCTAINIMYECKOM PEIIETKH
BOJbI, €€ (PU3MUECKUMHM M XUMHUYECKMMH CBOICTBaMHU. BBINOJIHEHHE pacuyeToB IO XMMUYECKUM
dbopMynaM U ypaBHEHUSIM PEaKIid, IPOTEKAIONINX C YIaCTHEM BOJIBI
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I'amorens!

YpOK of1ieme-
TOJIOJIOTUUECKON
HaMpaBJIECHHOCTU

XapakTepuCcTUKa TaJOr€HOB: CTpOeHHe, (U3NYEeCKHEe M XUMHUYECKHE CBOICTBA, IOIy4YE€HUE W
npuMeHeHne. CoCTaBIeHUE Ha3BaHUN COCMHEHUH TaJOreHoB 1Mo GopMyle U uX (opMys MO Ha3BaHHMIO.
OOBsicCHEHHE 3aBUCUMOCTH CBOMCTB (WM HpeJCKa3blBaHUE CBOICTB) TaJON€HOB OT IIOJOXEHUS B
ITepuoanueckoit cucrteme xumuueckux avieMeHToB JI. M. MenneneeBa. CocraBieHHe MOJEKYJISIPHBIX
YPaBHEHHH DPEAKIMH, XapaKTEPU3YIOIINX XUMUYECKHE CBOMCTBA TaJIOT€HOB, DJIEKTPOHHBIX ypaBHEHUH
IIPOLIECCOB  OKUCJICHUSA-BOCCTAHOBJICHUS. Y CTAHOBJICHUE IIPUYMHHO-CICICTBEHHBIX CBS3€H MEXKIY
CTPOCHHEM aTOMa, XHMHMYECKOM CBA3bIO, THUIIOM KPHUCTAUIMYECKOM PpEHIETKH TaJIOT€HOB, €TI0
(U3NIECKUMU ¥ XUMUYECKIMH CBOWCTBAMH.

33

CoenuHeHus
rajJloreHoB

ypOK oO1ieme-
TOJIOJIOTUYECKOHU
HaMnpaBJIECHHOCTU

XapakTepucTuKa COCIMHEHUN TaJIOTeHOB: COCTaB, (pU3MYECKHEe U XUMUYECKUE CBOMCTBA, MOJIyYCHUE U
npuMmeHeHne. CocTaBiIeHHE Ha3BaHUN COCIMHECHUHN TaJIOTeHOB 10 (Gopmyre U ux (GopMyll o Ha3BaHUIO.
CocraBiieHHE MOJEKYJSIPHBIX YpPaBHEHHMM peakIUi, XapaKTepU3YKIIUX XUMHUYECKHE CBOMCTBA
COCIMHEHUI TaJIOT€HOB, 3JIEKTPOHHBIX YPABHEHHI MPOLIECCOB OKUCIEHUSI BOCCTAHOBJICHHS; YPaBHEHUI
ANEKTPOJUTUYECKON JTUCCOLMALIMHN; MOJIEKYJSPHBIX, IMOJHBIX W COKpPAILEHHBIX HOHHBIX YpPaBHEHHI
peakuuMii ¢ Yy4YacTHEM OJJIEKTPOJIUTOB. YCTAHOBICHUE MPUYMHHO CIICICTBEHHBIX CBA3CH MEXKIY
XUMHUYECKOHN CBSI3bI0, TUIIOM KPUCTAITMYECKOW PEIIeTKH COCIWHEHUMN rajoreHoB, MX (U3NYECKUMU U
XUMUYECKH MU cBolicTBamu. HabmroieHrne u onrcanre XUMHUIECKOTO IKCIIEPUMEHTA 110 Pacro3HABAHUIO
XJIOpUJ, OpoMUA, MOAM] MOHOB. BBIMONHEHHE pacdyeToOB MO XUMHUYECKUM (GopMylaM U YpaBHEHHSIM
peaKkuuii, MPOTEKAIOIINX C YIaCTUEM COCIMHEHUI raJOT€HOB
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Kucnopon

ypOK oO1ieme-
TOJIOJIOTUUECKOH
HaIpaBJIEHHOCTH

XapakTepuCcTUKa KUCIOPOAA: CTPOEHHE, aJUIOTpoIus, (U3NUECKUe U XUMUYECKHE CBONCTBA, MOJIyuYeHHE
U MpUMEHEHHE aIIOTPONHbIX Mojaupukanuii CocTaBieHUe Ha3BaHWM COETUHEHHMM Kuciaopona mo ¢op
MyJe U uxX GopMyn 1o Ha3zBaHUIO. OObICHEHHE 3aBUCUMOCTH CBOMCTB (MJIM MpPEICKa3bIBAHUE CBOMCTB)
KHCIIOpoJa oT moJjiokeHuss B Ilepmoanueckoil cucreMe xumudeckux anemeHToB [[. M. Menneneesa.
CocraBieHHE MOJIEKYJSIPHBIX YpPAaBHEHUM PpEaKLMH, XapaKTEpPU3YOIIUX XUMHUYECKHE CBOMCTBA
KHACJIOPOZA, DSJIEKTPOHHBIX YPaBHEHHUH IIPOLIECCOB OKHUCIIEHHUS- BOCCTAHOBIICHUS. Y CTaHOBJIEHUE
IIPUYMHHO-CJIEICTBEHHBIX CBA3€H MEXIy CTPOEHHEM aroMa, XUMHUYECKOHW CBA3BIO, THUIIOM
KPUCTAJTIMYECKON PELIETKH KUCIOPOJa, €ro PU3NYECKUMH U XUMUYECKUMH CBOMCTBaMH. BrinonHenue
pacyeToB M0 XUMUYECKUM (POpPMYyJIaM M YpaBHEHUSIM peakIfii, MPOTEKAIONIMX C YYaCTHEM KHCIIOpOoJia
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Cepa, ee
buznueckue u
XUMHUYECKHE
CBOMCTBA

ypOK oO1ieme-
TOJIOJIOTUUECKOM
HaIpaBJIE€HHOCTH

XapaKkTepuCTUKA CEephbl: CTPOEHUE, aJUIOTPOIus, (PU3NUYECKHe U XMMUYECKHE CBOMCTBA, MOIY4YeHUE U
npuMmeneHre. CocTaBieHHe Ha3BaHWW COEIUMHEHHM cepbl Mo (opmyrne U ux Qopmysa MO Ha3BaHUIO.
OOBbsicHEeHME 3aBUCHMOCTH CBOMCTB (MJIM TMpeJICKa3blBAHWE CBOMCTB) cepbl OT IMOJIOKEHHUS B
Ilepnonnueckoin cucrteme xumuueckux s1neMeHTOB [[. M. MenneneeBa. CocTaBieHUE MOJNEKYISIPHBIX
YPaBHEHHUH peakUui, XapaKTEpPU3YIOIIUX XHMHUYECKHE CBOMICTBA CEpbI, 3JEKTPOHHBIX YpPaBHEHUN
IIPOLIECCOB OKUCJIEHHMSI BOCCTAHOBJICHMS. YCTaHOBJIEHUE IPUYMHHO CIEACTBEHHBIX CBA3EH MEXIy
CTPOEHHEM aTOMa, XMMHUYECKOI CBSA3bIO, THIIOM KPHUCTANIMYECKOM PEHIETKH Cepbl, €€ (PU3NYEeCKUMHU U




XMMUYECKUMHU CBOMCTBaMH. BbINoOJIHEHHE pacyeToB MO XUMHYECKHUM (QopMyliaM U ypaBHEHHUAM
peaxknuil, NPOTEKAKIIMX C Y4aCTHEM CEPBI

36 | CoenuHeHus cepbl ypoK obmieme- | XapakTEepUCTHKA COCTUHEHHH Cephl: COCTaB, (PU3MUYECKHE M XMMHUYECKHE CBOMCTBA, IMOIYYECHUE WU
TOJI0JIOTHYeCKO | mpuMeHeHue. CocTaBlieHHMe Ha3BaHMM coelMHeHHM cepbl mo (opMmyne U Ux (HopMya MO Ha3BaHMIO.
HanpasiieHHOCTH | CocTaBl€HME MOJIEKYJISIPHBIX YpPAaBHEHUM peaklMid, XapaKTepHU3yIOIIUX XUMHYECKHE CBOMCTBA
COCIMHEHUHN CEpbl, DJIEKTPOHHBIX YPAaBHEHHI IIPOLECCOB OKMCIEHHUS BOCCTAHOBJICHMS;, ypPaBHEHUM
AIIEKTPOJINTUYECKON UCCOLMALMHN; MOJEKYJISPHBIX, IMOJHBIX W COKpPALIECHHBIX HOHHBIX YypaBHEHUI
peakuui ¢ y4acTHEM DJIEKTPOJIMTOB. YCTAHOBJICHHE IIPUYMHHO CIECICTBEHHBIX CBSI3€d MEXAY
XMMUYECKOH CBS3bI0, THIIOM KPHUCTAJUTMYECKOW PEUIETKH COCIWHEHUH Cepbl, UX (PU3MUYECKUMH U
XUMHUYECKMMH CBOMCTBAMU
37 | Cepnast  KuciOTa ypok obmieme- | CepHasi KUCIIOTa KaK DJIEKTPOJIMT U €€ COJIM, X MPUMEHEHUE B HAPOJHOM XO3sKCTBE. JleMOoHCTpaluu.
KaK DJIEKTPOJIUT U Tojiojorndeckoil | O6pasibl NPUPOIHBIX coenHeHUH cepbl. OOpa3Lbl BaXXHEHIINX JUIsl HAPOJIHOTO XO35AHCTBa CylIb(aToB.
ee colu HAIPaBJIEHHOCTU | YCTaHOBJIEHUE NIPUUMHHO CIEACTBEHHBIX CBSI3€H MEXAY XMMUUYECKON CBSI3bI0, TUIIOM KPUCTAIIMUECKOMN
pELIETKH CEepHOW KHCIOTHI, €e (PM3NYECKMMU U XMMHYECKMMHM cBoicTBamu. HabmroneHue u onmcanue
XMMHYECKOT0 KCIIEPIMEHTA 110 PACIIO3HABAHHIO CYIb(aT HOHOB
38 | Cepnas  kwucioTa ypok obmeme- | CocTaBiieHUE MOJEKYJISPHBIX YPAaBHEHUN peaklMi, XapakTEpU3YIOLUIMX XMMHUYECKHUE CBOWCTBA CEpHOMU
KaK OKHCIIUTEIIb. TOJOJIOTMYECKON | KHCIOTBl KaK OKHUCIMTENS, ODJIEKTPOHHBIX YPAaBHEHMM IPOLIECCOB OKUCIEHHS BOCCTAaHOBJICHUS.
HaIPaBJIEHHOCTH | XapaKTEpUCTUKA MOJyYEHUSI U MPUMEHEHHS] CEPHON KUCIIOTHL. BhINOIHEHNE pacyeToB M0 XUMUYECKUM
dopMysiaM U ypaBHEHHSIM peaklUi, IPOTEKAIOUINX C yYACTHEM CEPHON KHUCIIOTHI
39 | Azormero ypok obmeme- | XapakTepuCTHKa a30Ta: CTpoeHUE, (PU3MUECKUEe U XUMUYECKUE CBOMCTBA, MOJTYYEHHE U NPUMEHEHHUE.
CBOICTBa tononorndeckoil | CocTaBieHHe Ha3BaHMM cOeAMHEHHH a3oTa mo Qopmyne u ux Gopmyn mo HazBaHuioo. OObsCHEHHE
HaIpPaBJIEHHOCTHU | 3aBUCUMOCTH CBOMCTB (MJIM IpeJCKa3bIBaHUE CBOMCTB) a30Ta OT noJiokeHus B [lepuonnyeckoii cucreme
xumuueckux snemeHToB JI. M. Menpneneea. CocTaBieHHE MOJEKYJSPHBIX YpPaBHEHHMI peakUui,
XapaKTepU3YIOIIMX XUMHUYECKHE CBOMCTBA a30Ta, AJIEKTPOHHBIX YPABHEHHM MpOLIECCOB OKHCIIEHUS
BOCCTAHOBJICHMsI. Y CTAHOBJICHHE IPUYMHHO CIEJICTBEHHBIX CBSA3€H MEXIy CTPOCHHEM aTroMa,
XUMHUYECKON CBSI3bI0, TUIIOM KPHUCTAJUIMUECKON PEIIeTKH a30Ta, €ro (U3NYEeCKUMU U XMMHYECKUMU
cBoOWicTBaMH. BbIMONHEHHWE pacyeToB IO XUMHUYECKUM (OpMylIaM U YpaBHEHUSAM peakuuil,
IIPOTEKAIONINX C YYACTHEM a30Ta
40 | AMMMak U  ero ypoK obmieme- | XapakTepUCTHKAa aMMHaKa: COCTaB, (pU3MYECKUE U XMMUYECKHE CBOICTBA, MOJyYeHHE U NMPUMEHEHHE.
CBOICTBA. toponornueckor | CocTaBieHue Ha3BaHWK coyied aMMOHUs To ¢dopmyne u ux (opmyn mo HazBanuto. CocraBieHHe
HAaIPaBJIEHHOCTH | MOJIEKYJISIPHBIX YpPaBHEHUH peakUui, XapaKTepU3YIOIIUX XUMHUYECKHE CBOMCTBA aMMHaka M CoJei
41 | Conu aMMOHUs YpOK 00IIeMe- | aMMOHUS,  JIEKTPOHHBIX ~ YPAaBHEHUH  MPOLECCOB  OKHCICHHMsS  BOCCTAHOBJIEHUS;  YpaBHEHHM
TOJIOJIOTHYECKOM | DJIEKTPOJIMTUYECKON JUCCOLUAIMM; MOJEKYJIAPHBIX, MOJHBIX U COKPALIEHHBIX HOHHBIX YypaBHEHUI
HAMPABJICHHOCTH | PEAKIU C Yy4acTHEM DJICKTPOJIUTOB. YCTAHOBJIEHHUE IIPUYMHHO CJEJICTBEHHBIX CBA3EH MEXay

XUMHUYECKOH CBA3bI0, TUIIOM KpHCT&J’IJ’IH‘-IGCKOﬁ PCUICTKH aMMHaKa U cojieit aAMMOHUA, UX (I)I/I3I/ILICCKI/IMI/I
H XHUMHYSCKHMH CBOMCTBaMH. Ha6m0)1eH1/1e U OIMMCAaHHUEC XUMHUYCCKOI'0 OKCICpUMCHTaA II0
pacCnno3sHaBaHWO NOHOB aMMOHMUS.
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Oxcugsl a3ora

ypOK oO1ieme-
TOJIOJIOTUUECKOH
HaHpaBJ'IeHHOCTI/I

XapakTepuCcTUKa OKCHIOB a30Ta: COCTaB, (pU3MUECKMe M XHMMHUYECKHE CBOICTBA, MOIy4YeHHE U
npuMeHeHne. CocTaBieHUE Ha3BaHMM OKCHUIOB a3oTa 1o ¢opmyiae U uX (opMyd MO Ha3BaHMIO.
CocraBieHHE MOJIEKYJISIPHBIX YPaBHEHUHN pEaKlMi, XapaKTepU3YyIOIUX XUMUYECKHE CBONMCTBA OKCHJIOB
a30Ta, DJEKTPOHHBIX YPABHEHMM IPOLIECCOB OKHUCIEHHUSA-BOCCTAHOBIICHHS; MOJEKYJIAPHBIX, IOJHBIX U
COKpAILLEHHBIX HMOHHBIX YPaBHEHUH pEakUUi C y4acTUEM D3JIEKTPOJIMTOB. YCTAaHOBJIEHUE INPUYUHHO
CJIEJICTBEHHBIX CBSI3€H MEXKIY XMMHUYECKON CBS3bI0, TUIIOM KPUCTAJLIMYECKON PEUIETKH OKCHIOB a30Ta,
ero (pu3MYEeCKUMH U XUMUYECKUMHU CBOHCTBAMU
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A3zoTHas KucIIoTa
KaK 3JICKTPOJIUT, €C
IMPUMCHCHHC

YpOK of1ieme-
TOJIOJIOTHUECKON
HaMpaBJIECHHOCTU

XapakTepuCTUKa a30THOW KHCJIOTBI: COCTaB, (pU3MUECKUE U XMMUYECKHE CBOWCTBA KaK 3JIEKTPOJINTA,
npuMeHeHre. CocCTaBlieHUE MOJIEKYJISPHBIX YPAaBHEHMHM pEaKIUM, XapaKTepU3YIOIIUX XHUMUYECKUE
CBOMCTBA A30THOW KHCJIO Tbl, JJCKTPOHHBIX YPAaBHEHMM IIPOLECCOB OKHUCIIEHHS BOCCTAHOBJICHMS,
MOJIEKYJIIPHBIX, IIOJIHBIX M COKPAIICHHBIX HMOHHBIX YPAaBHEHHUW PEAKLHMHU C y4aCTUEM JJIEKTPOJIUTOB.
YcTaHOBIEHNE IPUYUHHO-CIIECTBEHHBIX CBA3CH MEKIY XUMUYECKOU CBSI3bIO, TUIIOM KPUCTAJUIMYECKON
pEIIETKH a30THOM KHUCIIOTHI, €€ (PU3MUECKUMU U XUMUYECKUMU CBOWCTBAMU
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A3zoTHas KkucIIoTa
KakK OKHUCJIUTCIIb, €€
MMOJIy4YCHHC

ypOK oO1ieme-
TOJIOJIOTUUECKOHU
HaMnpaBJIECHHOCTU

CocraBiieHHE MOJEKYJSIPHBIX YPAaBHEHHMH peakluil, XapaKTepU3yIOIINX XUMHUYECKHE CBOMCTBA a30THOM
KUCIO Tbl KaK OKHUCJIMTENS, OJJIEKTPOHHBIX YPAaBHEHUW MPOLECCOB OKHUCICHUS-BOCCTAHOBIICHUA.
XapakTepucTuKa MOJy4eHHUs] a30THOM KHUCIOTHI. BBIMOIHEHHE pacyeToB MO XMMHYECKUM (GopMyiaM U
YpPaBHEHUSIM PEAKLUI, MPOTEKAIOIINX C YH4aCTUEM a30THOM KHCJIOTHI
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@ochop wu ero
COCMHEHUSI.
dochopHbie
ynoopeHus

yYpOK o01ieme-
TOJIOJIOTUUECKOHU
HaMnpaBJIECHHOCTU

Xapakrepuctuka dochopa: crpoenue, pusnueckre 1 XUMUIECKHE CBOWCTBA, MTOJTyYeHHE U TIPUMEHEHUE.
CocraBnenne Ha3BaHMid coenHeHUI (pocdopa mo ¢op myne u ux Gopmyn no HazBauw. OObsICHEHNE
3aBUCHMOCTH CBOWCTB (WJIM NpeACKa3biBaHUE CBOMCTB) (ocdopa or monoxenus B Ileprommueckoit
cucteme xumuueckux osnemeHToB JI. W. MenaeneeBa. CocTaBieHHE MOJEKYISPHBIX ypaBHEHUI
peaknuii, XapaKTepU3YIOIIMX XUMHUYECKHe CBoMcTBa Qochopa M €ro COEAUHEHUH, 3IIEKTPOHHBIX
YpaBHEHHI TPOIECCOB OKUCIIEHUS BOCCTAHOBJICHHUS; YPAaBHEHHU SJIEKTPOJIUTHYECKON IHCCOIMAIINH;
MOJIEKYJISIPHBIX, MOJHBIX M COKPAIIEHHBIX MOHHBIX YPAaBHEHHMH peakUuil ¢ ydacTHEM 3JIEKTPOJIUTOB.
YcTaHOBIIEHUE PUYNHHO-CIIEICTBEHHBIX CBSI3€H MEXTy CTPOCHHEM aToMa, XUMHUYECKON CBSI3bI0, THIIOM
KpUCTANIM4YeCKOi pemerkn (ochopa M €ro coeiuHeHHH, ero (U3NYECKUMH M XMMHUYECKHUMHU
coiictBamu. HaGuroieHne 1 onycanie XMMHYECKOTro SKCIepHUMEHTa 10 pacro3HaBaHuIo GocdaTt noHoB
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Yraepon

YPOK «OTKPBITHSI»
HOBOT'O 3HaHUA

XapakTepucTuKa yriepoja: CTpOCHHE, aJUIOTPONus, (PU3nYecKne U XUMHUUECKHE CBOMCTBA, MOyIeHUE U
npuMmenenue. CocTaBleHue Ha3BaHUM COEAMHEHMI yriepona mo gopmyne u ux Gopmyn mo Ha3zBaHUIO.
OOBsicHEeHHE 3aBUCUMOCTH CBOWMCTB (MM TPEJCKAa3bIBAHWE CBOMCTB) yIyiepoaa OT TOJOXKECHHS B
[lepuonnueckoii cucrteme xumuuyeckux 3iaemMeHToB [l. M. Menpeneea. CocTaBieHUE MOJEKYISIPHBIX
YpaBHEHUN peakiMii, XapaKTepHU3YIOINX XUMHUYECKHUE CBOMCTBA YIJIEPOJa, JJIEKTPOHHBIX YpPaBHEHUH
MPOLECCOB OKHUCIIEHUST BOCCTAHOBJICHUSA. Y CTAaHOBIICHUE NPUYMHHO-CIEACTBEHHBIX CBSI3€H MEKIY
CTPOEHHMEM aToMa, XHUMHYECKON CBSI3bI0, THUIIOM KPUCTAJUIMYECKOW pEIIETKH YIJIepoJa, €ro
(U3HYECKUMU U XUMHUYECKUMU CBOWCTBAMU
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Oxkcuapl yriaepoaa

yYpOK of1ieme-
TOJIOJIOTHYECKOM

XapakTepucTuKa OKCHJIOB YIJIepoJa: cocTaB, (pU3MYEeCKHe M XUMHYECKHE CBOMCTBA, MOJIy4YeHUE W
npuMeHeHne. CoCTaBlIEHUE MOJIEKYJISPHBIX YPABHEHMM peaklui, XapaKTepU3YIOIIMX XHMHUYECKHE




HaIpaBJICHHOCTHU

CBOWCTBAa OKCHJIOB YIJIE€pOAa, JJIEKTPOHHBIX YPAaBHEHUW IIPOLIECCOB OKHUCIECHHS BOCCTAaHOBJICHHS;
MOJIEKYJISIPHBIX, MOJIHBIX M COKPAIIEHHBIX MOHHBIX YpPaBHEHUH pPEaKIMil C Y4aCTHUEM 3JIEKTPOJIMTOB.
YcTaHOBIEHHE TPUYMHHO CIIEICTBEHHBIX CBS3EH MEXKIY XMMUYECKOU CBS3bI0, TUIIOM KPUCTAJUITMYECKOU
PEIIETKH OKCUJIOB yIiIepoa, NX (PHU3NYECKUMH U XUMUYECKHUMH CBOMCTBAMU
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YronbHas KUCI0Ta
1 €€ COJIH.
KecTKkoCTh BOJBI U
€¢ yCTpaHEeHUst

YpOK o0111eme-
TOJIOJIOTUUECKOH
HaIpaBJIEHHOCTH

OnpeneneHus TMOHATUN «BPEMEHHAs! >KECTKOCTb BOJBI», «IOCTOSHHAS >KECTKOCTh BOJBD», «OOIIas
KECTKOCTb BOJBI». XapaKTEPUCTHKA YIOJILHOM KHCIIOTHI U €€ cosleli: cocTaB, (pU3MUecCKUe U XUMUYECKHE
CBOICTBA, MOJTy4YeHUE U puMeHeHne. COCTaBIeHHE Ha3BaHUN COJICH yroJabHON KUCIOTHI IO GopMmylie U
ux (opmyn no HazpaHuio. CocTaBlIeHHE MOJIEKYJSPHBIX YPaBHEHUH peakiUi, XapaKTepH3yIOLUX
XMMHUYECKHE CBOMCTBA YTrOJbHOW KHUCIOTHI U €€ COJIEH, YPABHEHUN BJIEKTPOJMTUYECKOW JTHCCOLUALINM;
MOJIEKYJISIDHBIX, TOJHBIX M COKPAIICHHBIX HMOHHBIX YPaBHEHUH pEakUUd C y4aCTHEM JJIEKTPOJIUTOB.
Onucanue croco0OB YCTpaHEHUS JKECTKOCTH BOJBI U BBITOJHEHHWE COOTBETCTBYIOUIETO XHMHUYECKOTO
skcniepuMeHTa. HabmogeHne U onucaHue XMMHMYECKOI'O 3KCIEPUMEHTa 10 paclo3HaBaHUIO KapOoHat
MOHOB. BpINonHeHne pacyeToB Mo XUMUYECKUM (popMyrnaM M YpaBHEHMSIM PEaKLUil, IPOTEKAIOLIUX C
y4acTUEM COCIUHEHUN YTIEpOa
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Kpemuuit

yYpOK o01ieme-
TOJIOJIOTHUECKOM
HaITpaBJICHHOCTHU

XapakTepucTUKa KPEMHHUS: CTPOSHUS, (PU3MUECKUX U XUMUYCCKHX CBOWCTB, IMOJYYCHUS M TPHUMCHCHUS.
CocraBieHue Ha3BaHUI COeIUMHEHHI KpeMHHs Mo Gopmyse U ux ¢opmyin no HazBaHuw. OObsCHEHUE
3aBUCUMOCTH CBOMCTB (MJIM TPEICKa3bIBAaHME CBOMCTB) KpPEeMHHUs OT ToJioxkeHHst B llepuommueckoit
cucreMe xumuueckux asnemeHTtoB JI. M. MenneneeBa. CocTaBiieHHE MOJIEKYJSAPHBIX YpaBHEHHI
peaKkuuii, XapaKTEPU3YIOIINX XUMUYECKUE CBOMCTBA KPEMHUSI, JJIEKTPOHHBIX YpPAaBHEHUI MPOLIECCOB
OKHCJICHUSA-BOCCTAHOBJICHUS. Y CTAHOBJIEHUE MPUYMHHO-CIEACTBEHHBIX CBSI3€M MEXAY CTPOCHHEM
aToMa, XHMHYECKOW CBSI3bI0, THUIIOM KpPUCTAJUIMYECKOW pEIIETKU KPEeMHHs, €ro (PU3NUYEeCKUMHU U
XUMHUUYECKUMU CBOMCTBaAMU
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CoenmaeHns
KpEMHUS

YpOK o01ieme-
TOJIOJIOTHUECKOH
HaITpaBJICHHOCTHU

XapakTepucTuKa COeIMHEHUN KPEeMHMs: COCTaB, (PU3MYECKHE U XMMHUYECKHE CBOICTBa, MOJIyY€HUE U
npuMeHeHune. CocTaBieHUe Ha3BaHUN COEAMHEHUH KpeMHUs 1o Gopmyse U ux (opMyll 10 Ha3BaHMUIO.
CocraBieHHe MOJIEKYJSIPHBIX ypaBHEHUN peakUui, XapakTepu3yIOIIUX XUMHUYECKHE CBOMCTBA
COCIMHEHUN KPEMHUs, JIEKTPOHHBIX YPaBHEHUM IIPOLIECCOB OKHUCIICHUS BOCCTAHOBIICHMS; YpaBHEHUI
ANEKTPOJIUTUYECKON JUCCOLMALIMN; MOJIEKYJSPHBIX, IOJHBIX W COKpPAICHHBIX HOHHBIX YpPaBHEHUI
peakuyMii ¢ Yy4YaCTHEM DIIEKTPOJIMTOB. YCTAaHOBJICHUE IIPUYUHHO CJICACTBEHHBIX CBI3E€d MEXAY
XUMHUYECKON CBS3bI0, TUIIOM KPHUCTAUIMYECKON PEIIeTKH COEIMHEHUN KPEeMHHUsI, ero (U3HUECKUMU U
XMMHUYECKMMHU cBoiicTBaMu. HabmiozieHne u onrcaHue XMMUYECKOT0 SKCIEPUMEHTA 110 Paclio3HaBaHUIO
CHWJIMKAT-UOHOB. BhINoNHEHHe pacyeToB MO XHMMHUYECKUM (opMynaM U ypaBHEHUSM PpEaKIHi,
IIPOTEKAIOLIUX C Y4aCTUEM COCIMHEHUN KPEMHUS
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CunukarHas
MIPOMBIIIICHHOCTh

ypOK oO1ieme-
TOJIOJIOTUUECKOM
HaIpaBJIEHHOCTH

XapaKTepI/ICTI/IKa CHJIMKaTHOM MMPOMBIINIJICHHOCTH
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0O0001enue 1Mo
TEME

YPOK
CUCTEMaTUu3alnmn

Bbruncnenuss mo xumuyeckuM (opMmyiaM U ypaBHEHUSM peakUui, MPOTEKAIUX C Yy4acTHEM
HEMeTaJIoB M uX coequHeHui. IlpeacraBnenune nunpopmanuu no reme «Hemeramib» B BUae Tabmull,




«Hemeramnbi» 3HaHUHN CXEM, OIOPHOI0 KOHCIIEKTa, B TOM uucie ¢ npumeHeHuem cpencts MKT. OrcrauBanue cBoell TOUKHU
3peHHs, ee apryMeHTauus U noiarBepxkaeHue ¢aktamu. CocTaBieHHe pedepaTa MO ONpeeTeHHON
dbopme

53 | KonTposabsHas 1 YpOK BrlmmotHeHHE KOHTPOIBLHON paboThI
paborta 1no Teme Pa3BUBAIOILIETO

«Hemerasibi» KOHTPOJISI

Tema 4. lIpakTukyM 2. «CBoiicTBa U COeJUHEHUS] METALJIOB» 3 4aCOB

54 | Pemenue 1 YpOK peduiekcun | DKCIIEpUMEHTAIbHOE ~ HCCIEJOBAaHUE  CBOWCTB ~ HEMETAUIOB M UX  COEAMHEHHH, peleHue
HKCIIEPUMEHTANb- OKCHEpUMEHTANbHBIX 3amady 1o Teme «llogrpynma ramorenoB». PabGora ¢ maGoparopHbIM
HBIX 3aJia4 110 TeMe 000pyI0BaHUEM U HarpeBaTeIbHbIMH IPUOOPAMH B COOTBETCTBUU C MPaBUIIAMH TEXHUKH O€30M1aCHOCTH.
«[Toarpynma HaGnronenne 3a CBOMCTBaMHU TaJOr€HOB, WX COCIMHEHHH W SIBICHUSMH, MPOUCXOIIIIMMH C HUMH.
raJlOreHOB» Onucanue XUMHUYECKOro 3KCIEPUMEHTa ¢ MOMOIIBIO0 €CTECTBEHHOIO (PYCCKOr0 MJIM POJHOIO) sI3blKa U

s13pIKa XUMUHU. POPMYIIMpPOBaHUE BEIBOJIOB IO PE3YJIHTATaM MPOBEICHHOTO SKCIIEPUMEHTA.

55 | Pemenue 1 YpOK peduiekcun | DKCIIEpUMEHTAIbHOE ~ UCCIIEJOBAaHUE  CBOWCTB ~ HEMETAUIOB M UX  COEAMHEHHH, pelieHue
IKCIIEPUMEHTAIbH IKCIIEPUMEHTANBHBIX 337au 1o Teme «lloarpymma xuciaoponma». Pabora ¢ mabopaTopHBIM
BIX 3aJla4 MO0 TeMe 000pyI0OBaHUEM U HarpeBaTeIbHBIMHU IPUOOPAMU B COOTBETCTBUHU C MPABUIIAMU TEXHUKH 0€30MaCHOCTH.
«[Toarpynma HabGnronenue 3a cBOMCTBaMHU KMCIIOPO/IA, CEPBI, UX COSTUHEHHI U SIBICHUSMH, IPOUCXOISIIINMHU C HUMH.
KHCIIOPO/a» Onucanue XUMHUYECKOro 3KCIEPUMEHTa ¢ MOMOIIBI0 €CTECTBEHHOIO (PYCCKOT0 MJIM POJHOIO) SI3bIKa U

s13pIKa XUMUHU. POPMYIIMPOBaHUE BBHIBOJIOB IO PE3YyJIbTaTaM MPOBEJCHHOTO SKCIIEPUMEHTA.

56 | Ilomyuenue, 1 ypok obmeme- | Pabota c mabGoparopHblM O0OpYyAOBaHHMEM M HarpeBaTeIbHBIMU IMPHOOpaMH B COOTBETCTBUU C
cobupanune u TOJIOJIOTHYECKOW | MpaBHJIAMH TEXHHUKH Oe3ormacHocTH. HaOmromeHue 3a CBOHMCTBAMHM HEMETAJUIOB M MX COCIWHEHHWHA |
pacrio3HaBaHUe HaIpaBICHHOCTH | SIBICHUSMM, MPOUCXOJIAMMMU ¢ HUMH. OnNMcaHue XHMHUYECKOTO SKCIIEPUMEHTa C IOMOIIbIO
ra3oB €CTECTBEHHOTO (PYCCKOTO WJIM POIHOTO) sI3bIKa M s3bIKa XUMUHU. DOpMYIHpOBaHWE BBIBOJIOB II0

pe3yJbTaTaM MPOBEJEHHOTO SKCIIEPUMEHTA.

57 | Urorossiit 1 YPOK Beimonsenue recra
KOHTPOJIb pa3BUBAIOILIETO

KOHTPOJIS

Tema 5. O0001IeHME 3HAHU TTO

XMMHHM 32 KYPC OCHOBHOM mK0Jibl. IloaroroBka Kk rocynapcrseHHoi nroropoii arrecranuu (F'MA)» 10 yacos

58 | I[13XD u I[ICXD A. 1 ypok obmeme- | [IpencraBnenne mHpopmanuu no teme «llepmommyeckuii 3akoH u Ilepmommueckas cucrema I, .
U. MenneneeBa B TOJIONIOTHYECKOM | MeHieneeBa B CBETe TEOPUH CTPOSHHS aTOMa» B BHJIE TaOJIUI], CXEM, OTIOPHOTO KOHCIIEKTA, B TOM YHCJIe
CBETE TEOpUH HaIpaBJIe€HHOCTH | ¢ npuMeHeHueM cpencts MKT. BeinonHeHne TeCTOBBIX 3aJaHUM IO TEME
CTPOEHUS aTOMa

59 | [13XD u I[ICXD A. 1 ypok obmeme- | [IpencraBnenune mapopmanuu no teme «llepuommyeckuii 3akoH u Ilepmommueckas cucrema . .

. MenneneeBsa B
CBETE TEOPHUH

TOAOJOTHYECKOMI

HAIpaBJICHHOCTHU

MenpeneeBa B CBETE TEOPUHM CTPOCHUS aTOMay B BHUJIE TaOJIHII, CXEM, OTOPHOTO KOHCIIEKTa, B TOM YHCIIe
¢ npumeHenneMm cpenctB MKT. BelmmoaHeHne TECTOBBIX 3aJJaHUIA IO TEME




CTPOEHHUSI aTOMa

60 | Bugel xuMuyeckux ypok obmeme- | IlpencraBnenue nudopmanuu no teme «Buabl XUMHUUECKUX CBA3EH M TUIIBI KPUCTAIIMYECKUX PEIIETOK.
CBSI3€M W  THIIBI TOJIOJIOTHYECKON | B3amMOCBS3b CTPOCHHS M CBOWMCTB BEIIECTBY» B BUE TAOJHII, CXEM, OIOPHOTO KOHCIIEKTA, B TOM YHCIIE C
KPUCTaJUIMYECKUX HarpaBjeHHOCTH | npumeHeHueM cpeactB MKT. BeinonHeHne TeCTOBBIX 3aJaHUi 110 TEME
pELIETOK.

61 | Knaccudukanus ypok obmeme- | IlpencraBnenune wundopmanuu no teme «Kiaccudukanuss XUMHUYECKUX PpEAKUUA 10 pa3IMYHBIM
XUMUYECKHUX TOAOJOTUYECKON | mpu3HakaMm. CKOPOCTh XMMUYECKUX PEaKIIMil» B BUJIE TAOIUI], CXEM, OTIOPHOTO KOHCIIEKTa, B TOM YHUCIIE
peaKkIui. HanpaBjieHHOCTH | ¢ mpuMeHeHueM cpeactB MKT. BrinosiHeHHE TECTOBBIX 3alaHUM 110 TEME
CkopocTh
XUMUYECKHUX
peaxkuuii

62 | Monnsie ypok obmeme- | [IpencraBnenne nadopmamyu o teme «VloHHBIE ypaBHEHUS peakUuii» B BUAE TAOIUI], CXEM, OIIOPHOTO
YpaBHEHUSA TOAOJIOTUYECKON | KOHCIEKTa, B TOM uuciie ¢ npumeHeHueM cpeactB UKT. BelnmonHenue TecToBbIX 3aJaHUi 11O TEME
peakuuin HAaIPABICHHOCTH

63 | OkucnutenbHo - ypok obmieme- | [IpeacraBnenue nHpopmaiuu no teme «OKUCIUTENBHO - BOCCTAHOBUTEIbHBIC PEAKIIMN» B BUJIE TaOIUII,
BOCCTaHOBUTEIIbHBI TOJOJIOTUYECKON | CXE€M, OMOPHOr0 KOHCHEKTAa, B TOM uwucie ¢ npuMmeHeHuem cpeacts MKT. BeinmonHeHne TecTOBBIX
€ peakuuu HaIpaBJIEHHOCTH | 3aJJaHUM 110 TEME

64 | Knaccudpukanus wu ypok obmeme- | IlpencraBnenne nndopmanuu o reme «Knaccudukanus u CBONCTBAa HCOPraHMUECKUX BEIIECTBY B BUJIE
CBOMCTBa TOJIOJIOTMUECKON | TabIMuI, CXeM, OMOPHOrO0 KOHCIEKTa, B TOM uucie ¢ mnpumeHeHuem cpeacts MKT. Breimomnenue
HEOPTraHUYECKHUX HaIPaBJIEHHOCTH | TECTOBBIX 3aJIaHUM 11O TEME
BEII[ECTB

65 | Kimaccudpukanus wu ypok obmieme- | I[IpencraBnenue nudopmanuu no teme «Knaccudukaiys u CBONCTBa HEOPTAHMUECKUX BEIIECTBY» B BUJIE
CBOMCTBa TOJIOJIOTHUECKON | TabImuI, CXeM, OMOPHOTO0 KOHCHEKTa, B TOM uucie ¢ mnpumeHeHueMm cpeacts MKT. Brimomnenue
HEOPTaHUYECKHUX HaIpPaBJIEHHOCTH | TECTOBBIX 3aJIaHUN 1O TEME
BEII[ECTB

66 | Tpenunr YPOK BrinonHeHne TecTa 3a Kypc OCHOBHOM IIKOJIBI
TECTUPOBAaHUE IO Pa3BUBAIOILIETO
Bapuantam [ A KOHTPOJIA

67 | Tpenunr YPOK BrlnonHeHune Tecta 3a Kypc OCHOBHOM IIKOJIBI
TECTUPOBAHUE  TI0 Pa3BUBAIOILETO
Bapuantam [ A KOHTPOJIA

68 | O6oOmeHne YPOK peduiekcun

3HaHUM 3a KypcC
OCHOBHOM IIKOJIBI




