PABOYASA ITPOI'PAMMA
11O XUMUH

HHOACHUTEJBHAA 3AIINCKA

Pabouas mporpamma 1o XMMHH JUIsI OCHOBHOW HIKOJIBI COCTAaBJIEHA HA OCHOBE CICAYIOIIUX HOPMAMUGHBIX
00KYyMEeHmo8:
3akona «O06 ob6pazoBanuu B Poccuiickoit @enepanuny (2012);
dyHIaMEHTAJILHOTO siJIpa coJiepkanust odmiero oopazosanus (2009);
denepalibHOTO TOCYAPCTBEHHOTO 00Pa30BaTEIBLHOTO CTaHAApTa OCHOBHOTO 001Iero oopazosanus (2010);
TpeboBanuii k pe3ynbTaTaM OCBOCHHUS OCHOBHOW 00pa3oBaTelbHOIl MpOrpaMmbl OCHOBHOTO OOIIETo
00pa3oBaHMsl, MPEACTABICHHBIX B (PelepaibHOM TOCYJapCTBEHHOM O0pa30BaTEIbHOM CTaHAAPTE OOILEro
o0pa3oBaHUs BTOPOTO MMOKOJICHUS;

[TpumepHOit OCHOBHOM 00pa3oBaTeNbHON POrpaMMbl 00pa3oBaTesbHOro yupexaenus (2011)

[Tpumepnoit mporpammsl 1o xumuu (2011);

[TporpammMbl pa3BUTHA U (OPMHPOBAHUS YHHBEPCAJIbHBIX y4eOHBIX IEHCTBUH JUIi OCHOBHOTO OOILIEro

oOpa3oBaHus.

[Tporpamma cocraBieHa Ha ocHOBe DeiepaabHOro TOCYAapCTBEHHOTO 00pa30BaTeIbHOTO CTaHAAPTA.

[IpumepHO#l mporpamMmbl OCHOBHOTO 00IIero o0pa3oBaHUA MO XUMHH s 001eo0pa3oBaTeIbHBIX

yupexxaenuii (u aBropckord nporpammsl O. C. T'abpuensn Xumus. 7—9 xiaccel : paboyasi mporpaMMa K

muann YMK O. C. T'abpuensna : yuebHo-metoaudeckoe nocodue / O. C. 'abpuensn. — M. : JIpoda, 2017.

— 123, [1].

Hannas nporpamma u Y MK B3SITHI 32 OCHOBY IO CIEAYIOUIUM MPUYHHAM:

1. CymectByeT equHas JMHAS y4eOHUKOB aBTOPCKOTO KoJuleKThBa o pykoBojactBoM O.C. 'abpuensaa ¢ 8 mo
11 xmacc, KOTOpbIE COOTBETCTBYIOT (efepaibHOMy 00pa30BaTENbHOMY CTaHAAPTy U HMEIOT TpuUd
«PexomennoBano MwunHuctepcTBoM oOpa3zoBanuss u Hayku P®d». Kpome Toro, ona moakperieHa
nporpammoii 1 YMK mporneneBTHuecKoro Kypca XuMuu Juist 7 Kiacca.

2. ABTOpPCKMH KOJUICKTHB TOJ PYKOBOJCTBOM [ aOpuensHa OTIAMYAeTCs OYEHb IUIOJOTBOPHOW pabOTON: MM
co3nanbl nonueie YMK kak ans 0a3oBoro, Tak u aisi NpouIbHOTO Kypca XuMuu. Hapsiimy c aTum,
KOJUIEKTUB SIBJISIETCSI OYE€Hb MOOWMJIBHBIM M JOCTaTOYHO OBICTPO pearupyeT Ha pa3jivyuHble MHHOBALIUU B
0o0pa3oBaHMM, KOPPEKTUPYS U AOMONIHAS co3nanHble Y MK.

3. Crnemyer y4ecTh TakK€ MHOTOJIETHHUH OTBIT pabOTHI M OOTaThIii METOAMYECKUI U JUIAKTUISCKUN MaTepua
10 JAHHOM IIPOrpaMMe, HAKOIUIEHHBIN KaK KaXIbIM KOHKPETHBIM YYMTEJIEM, TaK U BCEM IE€IarOrH4eCKUM
COOOIIIECTBOM.

Pabouas mporpaMMa BHOCUT HEKOTOPHIE UIMEHEHUsA 8 A8MOPCKYIO, KOTOPBIE HE 3aTParuBaroT COJEpKaHHue
MaTepuaia, KOJIM4ecTBa 4acoB, OTBOJUMBIX Ha TEMY, a TAK)KE IEPEUYEHb IEMOHCTpAIUil, JJabOpaTOPHBIX OINBITOB
U TNpakTHYecKuX paboT. OCHOBHOE OTIMUYME €€ OT aBTOPCKOM cocTouT B ciemyromem: B nporpamme O.C.
["aOpuensiHa npakTHUeckue paboThl CrPyNIUPOBAaHbI B OJIOKH — XUMUYECKHE MPAKTUKYMBbI, KOTOPbIE MPOBOJIATCS
MocJie M3y4eHUs] HECKOJIBKUX pa3zielioB, a B paboueil mporpamMme 3TH e MPaKTUYecKHe padoThl AAl0TCs MOCIe
M3Y4YEHHUs TEOPETUUECKOr0 MaTeprasa 1o JaHHOH TeMe. ITO U3MEHEHHE MO3BOJISET:

v/ JydIie 3aKpenuTh TEOPETUIECKUI MaTeprall Ha MPaKTHKE;

v’ 0TpaboTaTh NMPAKTHIECKHE YMEHHUS U HABBIKK B HETIOCPEICTBEHHOM CBSI3U C TEOPHEH 110 TEME;

v/ 3KOHOMHTH BPEMsl Ha HCKIFOYEHHUH JOTIOIHUTEILHOTO TOBTOPCHUSI TEOPUH TIEPE]T MPAKTUIECKON paboTOi.

B pesynbrare, B kypce «XuMus-8» BbliesieHO 6 TeM, BKIItouas «BBenenuey, a B kypce «XuMusi-9» - 4 TeMbl.
W3 na3Banus nocneaHen remsl 9 kiacca yopana ¢pasza «llogroroska k ['MMA», T.k. 1aHHas 3ajaya He SBISETCS
aKTyaJIbHOM ISl BCEX BBITYCKHUKOB.
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OCHOBHOW ¢hopmoit opzanuzayuu yuebHo20 Tpoliecca SBISIETCS YPOK B paMKax KIACCHO-YPOUHOM
cUCTeMbl. B KauecTBe IOMOTHUTEIBHBIX (OPM HCIONIB3YeTCS CHCTeMa KOHCYJIbTAlMOHHOW TOMJIePIKKH,
JAOIOJIHHUTEIBbHBIX HWHAWBUAYAJIbHBIX SaHHTHﬁ, CaMOCTOATEIIbHAsA pa60Ta ydqamuxcsa €  HCIOJIb30BAHHUEM
COBpEMEHHBIX MH(POPMAITHOHHBIX TEXHOJIOTH, BHEYpOUHas ACSITEILHOCTD 110 TPEIMETY.

Obumue ¢opmul opzanuszayuu o6yuenua: WHIUBUIYyalbHas, NapHas, TPYIIOBasi, KOJUIEKTHUBHA,
(dbpoHTanbHAS, KOTOpPHIE pEaTM3YIOTCS Ha YpOKe, B IMPOEKTHO-UCCIIEIOBATEIhCKON paboTe, Ha CeMUHapax,
KOH(EpeHIMSIX, IKCKYPCUSIX, TPU MPOBEIEHUU J1a00paTOPHBIX OMBITOB M MPAKTHUUYECKHUX PabOT, HA 3aHATHUAX
AJIEKTUBHBIX U CIIELIKYPCOB U T.J.
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Tunwt ypoxoe: ypoKU «OTKPHITHS HOBOTO 3HAHUS; YPOKU OTPaOOTKH YMEHHH U pediiekcuu;

YpOKH 00ILIEMETOA0IOTHYECKON HAIIPABIEHHOCTH; YPOKHU Pa3BUBAIOLIETO KOHTPOJIS.

Benymmmu gpopmamu deamenvnocmu  SIBISIOTCS  y4eOHO-HMCCIIEOBAaTENbCKass W TMpOeKTHas. Dopmbl
OpraHmM3alnuu y4eOHO-MCCIIeI0BATENbCKOM JIEATENbHOCTH: YpPOK-HCCIEIOBaHUE, YpPOK-1a0opaTopus, YpOK-
TBOPYECKHI OTYET, YPOK M300pETaTeNbCTBA, YPOK - 3aIIUTa MCCIEAOBATEIBCKUX MPOEKTOB, YPOK-IKCIEPTHU3A,
ypok «llaTeHT Ha OTKpBITHE», YPOK OTKPBITBIX MbICIEH, Y4eOHBI HKCHEPUMEHT, JOMAIHEe 3aJlaHue
HCCIIEIOBATENBCKOIO XapaKkTepa.

B ocHoBe pa3BuUTHS YHUBEPCATBHBIX yUEOHBIX JACHCTBUU JICKHUT CUCHIEMHO-0EAMETbHOCMHbBLIL HO0X00 -
3HaHUS HE MEPealoTCsl B TOTOBOM BHJIE, a TOOBIBAIOTCS CAMUMH OOYYAIOUIMMHCS B MPOLIECCE MO3HABATEILHOM
NesITeNIbHOCTH, TIPU KOTOPOH MpoIlece B3aUMOACHCTBUS 00YyYaIOIIUXCsl MEXAY COOON U ¢ YUUTENeM MPUHUMAET
XapakTep COTPYAHUYECTBA.

Mexanusmot popmuposanun YY/[ Ha ypokax XMMHUH 3aJI05KEHbI B YETBIPEX METAIPEIMETHBIX IPOrpaMMax,
BKJIIOUEHHBIX B IIpOrpaMmy 00pa30BaTEIbHOTO YUPEKIACHUS:

1. IIporpamma «DopmMupoBaHuEe YHUBEPCAIBHBIX YICOHBIX ACHCTBUI;

2. Ilporpamma «@opmupoBanne MKT-koMIeTeHTHOCTH 00yUYatOMIUXCsI;

3. [Iporpamma «OCHOBBI y4eOHO-HUCCIEI0BATEILCKON U IPOEKTHOM e TEIIbHOCTH;

4. IIporpamma «OCHOBBI CMBICIIOBOTO UTE€HUS U pabOTa C TEKCTOM).

Cpenu TexHONOTUH, METOJOB U HpUEMOB pa3Butus YY/| B OCHOBHOH mHIKOie 0c000€ MECTO 3aHMMAIOT
YyueoHbvle cumyayuu, HapuMmep:

v’ curyaius-npo6ieMa — MPOTOTHII PeaibHOU MPOOIIEMBI, KOTOpast TPeOyeT ONePaTHBHOTO PELICHHUS;

v CHTyallMs-WUIIOCTpalMs — BHU3yalbHas oOpasHas CHUTyanus, TpeacTaBieHHas cpeactBamu  MKT,
BbIpa0aThIBa€T YMEHHE BU3YAIM3UPOBaTh HMH(OpPMALIMIO A HAaXOXKIACHHsI Oojee MpocToro crocoba eé
pelieHus;

v/ CHUTyalus-OlleHKa — MPOTOTHUII PEaJbHON CHUTYallMd C TOTOBBIM IPEAIOJaraeMbIM PEIIEHHEM, KOTOPOE
CJIEyET OLIEHUTD U IPEUIOKUTH CBOE a/IeKBaTHOE PELICHHUE;

v’ CHTyaIMs-TPEHUHT — MPOTOTHII CTAHIAPTHON MJIM JIPYTOM CUTYyaIH.
st popmupoBanus Y'Y /] Tak:ke BO3MOKHO UCIIOIB30BaTh CIEIYIOIIUE TUIIBI YYeOHbIX 3a0ay.

Ycnosusa u cpeocmea popmuposanun YY/I.

[earornyeckoe 00IIeHUE C MO3ULIMU NTapTHEPCTBA;

yu4eOHO€ COTPYJIHUYECTBO: JIETU MOMOTAIOT JAPYT APYTY, OCYLIECTBIISIOT B3aUMOKOHTPOJb, IIAHUPOBAHUE,

KOMMYHHKaIMO (oOIieHue), 00ecleurBarollyl0 pealn3alnio MpoLEeccoB paclpenieneHus, obMeHa u

B3aMMOTIOHUMAaHUs, PeQIICKCHIO;

v’ COBMeCTHas JIeATEIbHOCTh — OOMEH JICHCTBUSAMH M OIIEpAlMsIMH, a TaKKe BepOATbHBIMU U HEBEPOATbHBIMH
CPEICTBAMHU MEXAY YUUTENIEM U yYEHUKaMU M MEXJI1y CaMUMHU 00y4arolnIMMucs B Ipouecce (GopMUpPOBaAHUS
3HaHUU U YMEHWI;

v/ Da3sHOBO3PACTHOE COTPYJHUYECTBO: YTOOBI HAYUHUTHCSH YUUTH CEOsl, T. €. OBIAJETh JAEATEIHLHOCTHIO YUEHUS,
IIKOJILHUKY HY)KHO MOPa0O0TaTh B MO3UIIMU YUHUTENS MO OTHOLIEHUIO K Apyromy (MpoOyro y4uTh OPYTHUX)
WU K caMmomy cebe (yuay cedst cam).

v [pOEKTHas JEATENbHOCTh Kak ()opMa COTPYJHHYECTBA IIO3BOJSET CYIIECTBEHHO TOAHATH y4eOHYIO
MOTHBAIIMIO U CHU3UTDH HIKOJIbHYIO TPEBOKHOCTD.

v JIMCKYCCHHU - yCTHble (OPMBI Y4EOHBIX JMANOrOB C OJHOKIACCHUKAMH M YYHUTEJEM, KOTOPHIE IMOMOTaioT
pebEHKy chopMUpOBaTh CBOIO TOUKY 3pEHHUS, OTIMYUTH €€ OT JPYTUX TOYEK 3pEHHUs, a TaKxKe
CKOOPAMHUPOBATh pa3Hble TOUKH 3PEHUS JUIS JOCTHKEHHS OOIIeW eI, MUChbMEHHbIE IHCKYCCHH Yydar
oopmisiTh CBOE MHEHHE Tak, 4TOOBl OBITH MOHATHIM JPYTHMH, a TaKkKe MOHUMAaTh MHChMEHHO H3JI0KECHHYIO
TOYKY 3pEHUS APYTUX JIOJEH;

v\ TPEHMHIW — OHHM IIO3BOJIIIOT Pa3BHMBATh HABLIKUM OOIIECHMS, BOCIIPUSTHS M IOHUMAHUS IPYTUX JIOIEH,
caMoIio3HaHus; OOy4uTh CHocoO0aM TOBEACHHWS U BbIXOAA W3 KOH(DIMKTHON CHTyallWH, pa3BHBATh
MOJIOKUTETIBHYIO CAMOOLIEHKY;

v o0ummil mpueM JI0Ka3aTelabCTBa - 3TO MPOIEAypa, C MOMOIIbI0 KOTOPOH YCTaHABIMBAETCS HCTHHHOCTH
KaKoro-iubo CyKIEHHUS, 4YTO MOXKET OCYILECTBIATHCS 4Yepe3: aHali3 U BOCHPOU3BEJIECHUE T'OTOBBIX
JI0Ka3aTeNbCTB; ONPOBEPKEHUE  NPEAJIOKEHHBIX  JI0KA3aTeIbCTB; CaMOCTOSITENIbHBIA ~ TTOMCK,
KOHCTPYMPOBAHUE U OCYILECTBICHUE JOKA3aTEIbCTBA.
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v’ pediiekcust — CrOCOOHOCTh PaccMaTpuBaTh M OIEHUBATH COOCTBEHHBIE JEHCTBHS, YMEHHUE aHAIM3HPOBATH
COJIEp’)KAaHUE U TPOILIECC CBOEW MBICIUTEIBbHOU nesaTenbHOCTU. «YTo s nenato? Kak s genaro? Ilouemy s
JIeIaf0 TaK, a He MHa4de?».

DopMUPOBAHUIO HEOOXOAMMBIX KIIIOYEBBIX KOMIIETEHIMI CHOCOOCTBYET HCIOJIb30BAHHE COBPEMEHHBIX
00pazoeamenbHpIX MEXHOI02UIl VI JIEMEHTOB ITUX TEXHOJIOTUIA:

TEXHOJIOTHH MPOOJIEMHOTO 00yUYCHUS,

TEXHOJIOTHS O0yUCHHS Ha IPUMepPEe KOHKPETHBIX CUTYaIU;

TEXHOJIOTHUS Pa3BUBAIOLIETO O0YUYCHHUS;

texHosaoruss PKMYII (pa3BuTHsi KpUTHUYECKOTO MBIIIJIEHUS YEPE3 UTEHUE U TUCbMO);

TEXHOJIOTMS] IPOEKTHOW U UCCIEN0BATENBCKON IEATEIbHOCTH yUaIIuXCs;

HUKT-texnomaoruu;

JAMT-TexHonorus (IuaakTH4IecKas MHOTOMEpHAas TEXHOJIOTHS);

MeJJaroruka COTPyIHUYECTBA;

TEXHOJIOTMH IUCKYCCUM U TNAJIOTOBbIE TEXHOJIOTUU;

TEXHOJIOTHS pa3BUBAIOIINX HccleaoBaTelbekux 3a1au (TPU3);

3I0pOBbEcOeperapIre TeXHOIOTHH;

TEXHOJIOTUHY MHIUBUyaThHOTO O0YICHNUS;

TEXHOJIOTHS TPYIIIOBOTO 00Y4YEeHHUS,;

TEXHOJIOTMH HHTETPUPOBAHHOTO O0yUCHHS,

TEXHOJIOTHS pPa3HOYPOBHEBOTO O0YUYCHHS,

TEXHOJIOTHSI UTPOBOTO O0yUEHMUSI
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CormnacHo TpeOOBaHUSM CTaHJAPTA MPH U3YYCHUU XUMHU OCYILECTBISIOTCS CIEAYIOIINE 6UObl KOHMPONs 3HAHUIL.
BXOJISIIHHA, TPOMEKYTOUYHBIN, WTOTOBBI KOHTPOJb. Bxodswuii KoHmpoab TIPOBOAWTCS B Hadale y4eOHOTO roja H
paccunTaH Ha MOBTOPEHHE TEM, HPONAEHHBIX B MpEeAbLAYIIEeM Kiacce. [IpomedcymouHulii KOHMpoab TPOBOJIUTCS IO
OKOHYaHWM H3YyYEHHUS TEM M II0 YETBEPTSAM: YETBEPTHAs OLIEHKAa CTAaBUTCS HA OCHOBAaHWM HE MEHee TPEX OICHOK.
Hmoeoswiti konmpoaw sBIsieTCsl 0053aTeNbHBIM. B KOHIle yueOHOro roja BBICTABISIFOTCS MTOTOBBIC T'OJOBBIC OLECHKH Ha
OCHOBaHMM YETBEPTHBIX OLIEHOK, KaK CPEeJIHUN pe3yJbTaT 3a JaHHbld nepuoa. B cilyyae CIOpHOM OLEHKH, OLIEHKa
BBICTABIISIETCS B MOJIb3Yy YUEHUKA.

Dopmbl KORMPOAA. TECTHI, 324EThI, KOHTPOJbHBIC PabOThI, CEMUHAPHI, KOH(DEPEHINH, 3alI1Ta TPOCKTOB, YK3aMEHBI,
KOMIUIEKCHAsI TpoBepoYHast padoTa.

OBIIASA XAPAKTEPUCTHUKA ITPEIMETA

XUMHSA, KaKk OJHA W3 OCHOBOIIOJAralolIux 00JacTed eCTECTBO3HAHUS, SBISIETCS HEOTHEMIIEMOM YacThIO
oOpa3oBaHus MIKOJHHUKOB. [IIKOTBHBIN KypC XUMUHN BKIIFOUAET 00BEM XUMUYECKUX 3HAHUN, HEOOXOIUMBIHN JIJIst
(hopMUpOBaHUS B CO3HAHUU IIKOJIHHUKOB XMMHUYECKON KapTUHBI MHpa. XUMUYeckoe 0Opa3oBaHHE HEOOXOIUMO
TaKXke JUIsl CO3JIaHMS y IIKOJIbHUKA OTUETJIMBBIX MPEICTABICHUNA O PO XUMHH B PEIICHUU SKOJOTMYECKHX,
CBIPBEBBIX, JHEPreTUYECKHX, IPOJIOBOJILCTBEHHBIX, MEIUIIMHCKUX TMpobdieM uyenoBedecTBa. Kpome TOrO,
Onpe/IeTICHHBIN 00hEM XUMUYECKUX 3HAHUNA HEOOXOUM KaK ISl TOBCETHEBHOM JKM3HU, TaK U JIS ICITEIbHOCTH
BO BCEX 00acTsIX HAyKH, HAPOJHOTO XO3SHUCTBA, B TOM UMCJIE HE CBA3AHHBIX C XMMHEH HEMOCPEACTBEHHO.

N3ydas xumuro, ydamuecss Y3HAIOT O MaTepUaIbHOM EIUHCTBE BCEX BEIIECTB OKPYKAIOLIEr0 MHpA,
OOyCIIOBIIGHHOCTH CBOMCTB BEIIECTB HUX COCTaBOM M CTPOCHHEM, IO3HABAEMOCTH U TMPEICKa3yeMOCTH
XUMHYECKUX sBJIEHUU. [l03TOMY Ka)XIblil 4YEIOBEK, JKUBYIIMHA B MHUPE BEIIECTB, JOJUKEH HUMETh OCHOBBI
(GyHIaMEHTAIbHBIX 3HAHUH TO XUMHUHM (XUMHYECKash CHUMBOJIMKA, XUMUYECKHE TMOHATHS, (HaKThl, OCHOBHBIC
3aKOHBI M TEOPHH), TIO3BOJSIOMINE BHIPAOOTATh TMPEACTABICHUS O COCTaBE BEIIECTB, WX CTPOCHUH,
MPEeBPAIICHHX, TPAKTHUECKOM HCIIOIH30BaHHH, a TAKXKe 00 OMAaCHOCTH, KOTOPYIO OHU MOTYT MPEICTABIATh.

N3yuenne CBOWMCTB BEIIECTB M WX MPEBpAIICHUN CIOCOOCTBYET Pa3BUTHUIO JIOTHYECKOTO MBIIUICHUS, a
MpaKTU4ecKasi paboTa ¢ BemecTBaMu (JIaDopaTOpPHBIC OMBITHI) — TPYJAOIIO0HIO, aKKypaTHOCTH U COOPaHHOCTH.
Ha mnpumepe xumum ydvammecs TMOJIYy4YarOT MPEACTABICHUS O METOJax IMO3HAHMS, XapaKTEPHBIX IS
€CTECTBEHHBIX HAYK - SKCIIEPUMEHTAIBHOM U TEOPETUYECKOM.

[TosTOoMy B paboueit mporpaMme Mo XMMUH HAIIUTH OTPAKEHUE OCHOBHBIC COOepHcamebHble TUHUU:



v eewgecmeo — 3HAHUS O COCTABE W CTPOCHUH BEIIECTB, WX BAKHEHINIMX (DUIMUECKMX M XUMHUYECKUX
CBO¥CTBaX, OMOJOIrHYESCKOM JICHCTBUU;

v Xxumuueckas peakyus — 3HaHUS 00 YCIOBHUSIX, B KOTOPBIX MPOSIBJISIOTCS XUMHYECKHAE CBOMCTBA BEIIECTB,
crioco0ax ynpasleHHUs] XUMUUYECKHMMHU IIPOLieccami;

v npumenenue geuyecme — 3HAHUS U OTIBIT TIPAKTHYECKOM JIEATEIBHOCTH C BEIECTBAMHU, KOTOPBIC HanboIee
4acTO YHOTPEONSIOTCS B MOBCEAHEBHOHM KM3HM, LIMPOKO MCIOJB3YIOTCS B IPOMBIIUICHHOCTH, CEIbCKOM
XO03SIICTBE, HA TPAHCIIOPTE;

v A3bIK XumMuu — CHCTEMa BOKHEWINMX IMOHATHH XUMHHM M TEPMHHOB, B KOTOPBIX OHH OITUCBHIBAIOTCS,
HOMEHKJIATypa HEOPTaHMYECKUX BEIIECTB, T. €. UX Ha3BaHUs (B TOM 4YHCJE M TPUBUAIbHBIC), XUMUYECKUE
(dbopMyIbl M ypaBHEHUs, a TAKXKE IIPaBUiIa NepeBoJa MHMOPMALIUKN C €CTECTBEHHOIO SI3bIKA Ha A3bIK XUMUU U
oOparHo.

ITockonbKy OCHOBHBIE COZEp)KATENIbHbIE JIMHUM UIKOJBHOIO Kypca XHMHUHU TECHO IEpelJeTeHbl, B
IporpaMMe COJEpKaHUE MPEACTABIECHO HE MO JIMHUSM, a 10 pasjaenam: «OCHOBHbIE MOHATUSA XUMUU (YPOBEHD
aTOMHO-MOJIEKYJISIPHBIX TpecTaBieHuil)y», «llepuoanueckuil 3aKkoH U NEpPUOANYECKAs CUCTEMAa XUMHUYECKUX
anementoB JI. WM. MenneneeBa. Ctpoenue BewiectBa», «MHOroodbpasue XHMHUYECKUX —PpEaKLUi»,
«MHoroo0Opa3sue BELIECTBY.

Kypc xumuu 8 kiacca uzydaercs B ABa 3Tara.

v' TlepBbiil 3Talm — XUMHUSI B CTATHKE, HA KOTOPOM PACCMATPUBAIOTCS COCTAB U CTPOCHHME aTOMa M BEIICCTBA.
Ero ocHOBY COCTaBIISIFOT CBEJEHUS O XMMUYECKOM 3JE€MEHTE U (opMax €ro CyIlecTBOBaHUS — aTOMax,
M30TONAaX, MOHAX, MPOCTHIX BEMIECTBAX M MX BAXHEUIIMX COCAMHEHMSIX (OKCHUIAX M JIPYTrUX OWHApPHBIX
COEJIMHEHHUSX, KUCI0TAaX, OCHOBAHUAX U COJSAX), CTPOCHUH BEIIECTBA (TUIOJOTMU XMMHMUYECKUX CBSI3EH U
BUJIaX KPUCTAJUIMYECKUX PELIETOK).

v BTopoii 3Tan — XuMUsl B AUHAMHKE, Ha KOTOPOM yYaIlluecss 3HAKOMSTCS ¢ XUMHUYECKUMHU PEAKIUIME KaK
dbyHKIMEH cocTaBa W CTPOCHHS YYAaCTBYIOIIMX B XHMHUYECKHX IIPEBPALICHHUSIX BEIIECTB H UX
kinaccuukanuu. CBONHCTBA KUCIOT, OCHOBAHMI M coJledl cpa3y paccMaTpUBAalOTCA B CBETE TEOPUHU
AJIEKTPOJIUTHYECKON nucconnanuu. Kpome 3T0ro, cBOMCTBAa KUCIOT U COJIEH XapaKTEPU3YIOTCS TAKXKE
B CBETE OKHMCIUTEIbHO-BOCCTAHOBUTEIBHBIX MTPOLIECCOB.

B kypce 9 kmacca BHawane o0o0OmMalOTCs 3HAHUS yJalIuxcs MO Kypcy 8 kiacca, armodeo3oM KOTOpPOTo
asnsercsa Ilepuonnueckuit 3akon u Ilepuoanueckass cucrema xumuueckux snementoB JI. . Menneneesa.
Kpome Toro, 060011aroTcsi CBEIEHNUS 0 XMMHYECKUX PEaKIUAX M UX KIACCU(PUKALNNA — 3HAHUS 00 yCIOBUSX,
B KOTOPBIX MpPOSIBISIOTCA XMMHMYECKHE CBOWCTBA BELIECTB, M CHOCO0AX YNPABIECHUS XUMHYECKUMHU
npoieccaMu. 3aTeM paccMaTpUBalOTCs 00IIME CBOMCTBA MeTaljaoB M HeMeTalnoB. [IpuBoasTcs cBoiicTBa
IIEJTOYHBIX U LIETOYHO3EMENbHBIX METAJUIOB U TaJOreHOB (IIPOCTBHIX BEIIECTB M COCAMHEHMI), Kak Haubosee
SAPKUX MPEICTaBUTEIEH 3TUX KJIacCOB 3JIEMEHTOB, U UX CpaBHUTEJIbHAs XapaKTepucTHKa. B kypce nmoapobHo
paccMaTpHUBalOTCS COCTaB, CTPOEHHUE, CBOMCTBA, IONY4YeHHE M TNPUMEHEHHE OTIEeIbHBIX, BaXXHBIX B
X03STUCTBEHHOM OTHOIICHHH BEIIECTB, 00Pa30BAHHBIX YJIEMEHTaMH 2—3-T0 IIEPHUOJIOB.

MECTO XUMHUHU B YYHEBHOM IIVIAHE

OcobeHHocTH cosiepkaHus Kypca «XUMHUs» SBISIOTCS INIABHOW MPUYMHOM TOTrO, YTO B Oa3UCHOM yuyeOHOM
(oOpa3zoBareabHOM) IJIAHE 3TOT MPEAMET MOSIBISETCS IMOCIETHUM B pSAY €CTECTBEHHOHAYYHBIX JHCLUIUIMH,
MOCKOJIBKY JUIsl €r0 OCBOEHHUSl IIKOJBHUKU JIOJDKHBI 00J7a7aTh HE TOJIBKO OMNpEIENICHHBIM 3aracoM
MIPEIBAPUTENIbHBIX €CTECTBEHHOHAYYHbIX 3HAHWI, HO M JIOCTATOYHO XOPOILIO Pa3BUTBIM a0OCTPAKTHBIM
MBIIIJICHHEM.

PabGouass mporpamma Kypca XMMHM JJi1 OCHOBHOW IIKOJIBI pa3padoTaHa C y4YeTOM MEepBOHAYaIbHBIX
NpEJICTaBICHUH O MHUpPE BEIIeCTB, IMOJYYCHHBIX Y4YallUMHUCA B HayaJlbHOW INKOJE TMpPU HM3YYEHUU
OKPY)KAIOIIEeTO MHUpa, M MEXINPEeIMETHBIX CBs3ed ¢ kypcamu  ¢msuku (7 wmacc), Owosormm (5-7
KJaccel), reorpaduu (6 Kiacc) ¥ MaTeMaTHKU.

[Ipennaraemasi mporpamMma, XOTS M HOCUT OOILIEKYJIbTYpHBIH XapakTep M HE CTaBUT 3ajJady
npodecCuOHaAIbHONW MOArOTOBKM O0YyYaloIIMXCs, TEM HE MEHee, MO3BOJISIET UM ONPEICIUTHCS C BBIOOPOM
npoduiist oOyd4eHHs B cTaplieil mKoJe.

B cooTtBeTcTBUU ¢ 6a3MCHBIM Y4E€OHBIM IJIAHOM Ha U3y4eHHME XMMHHU B 8 M 9 Kitacce OTBOAMTCS IO 2 yaca B
Hezento, 68 YacoB B TOJ1, IPH HOPMATHBHOMN MPOJIODKHTEILHOCTH yaeOHOTOo rojia B 34 yaeOHbIX Heaenu. Takum
o0pasom, Bpemsl, BelJiensseMoe padoueil mporpaMMoi Ha n3ydyeHne XMMHHU B 8-9 kiaccax, cocranisier 136 4dacos.
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JIMUHOCTHBIE, IPEAMETHBIE U METAIIPE/IMETHBIE
PE3YJIBTATBI OCBOEHUS KYPCA XUMUN

HpI/I HU3YUCHUH XUMHU B OCHOBHOH MIKOJIE 00ECIIEYNBAETCS AOCTHIKCHUC JINYHOCTHBLIX, MCTAIIPCIMCTHBIX U

MPEIMETHBIX PE3YyJIbTATOB.
Juunocmnuoie:
1. B IeHHOCTHO-OpHEHTALIMOHHON cdepe:

v

v

BOCIIMTAHUE YYBCTBA FOPJIOCTH 32 POCCUUCKYI0O XUMHUUYECKYIO HAyKy, T'YMaHU3Ma, [IO3UTUBHOTO OTHOLLICHUS
K TPYAY, LIEJICYCTPEMIICHHOCTH;

(dhopMUpOBaHHE IEHHOCTH 3JI0POBOTO U Oe30macHOro o0pa3a KU3HU; YCBOCHHE MTPaBUII HHIUBUYaTIbHOTO
KOJUICKTUBHOT'O O€30MacHOTO IMOBEICHUS B YPE3BBIYANHBIX CUTYAIMIX, YIPOXKAIOIIUX KU3HU U 30POBBIO
JTIOJICH

(hopMHUpPOBaHKME SKOJOTHYECKOTO MBIIIICHUS: YMEHHUS OIEHUBATH CBOIO JIEATEIBHOCTh M MOCTYIKH APYTHUX
JOJEH ¢ TOYKHM 3PCHUS COXPAHCHHSI OKPYXKAIOUICH CpeIbl - rapaHTa XU3HU U OJIaromoiydus JIroael Ha
3emie.

2. B tpynoBoii chepe:

v

BOCIUTAaHHE TOTOBHOCTU K OCO3HAHHOMY BbIOOpY JAanbHelIIel 00pa3oBaTesbHOI TPACKTOPHUH.

3. B no3HaBarenbHOM (KOTHUTUBHOM, MHTEJUIEKTYAJILHOM) cdepe:

v
v

v

(dbopMUpOBaHHE YMEHHUS YIPABISATH CBOCH MMO3HABATEIBHOMN JAESITETbHOCTHIO;

pa3BUTHE COOCTBEHHOTO LIEIOCTHOIO MHPOBO33PEHHsI, MOTPEOHOCTH M FOTOBHOCTH K CaMOOOpa30BaHUIO, B
TOM YHCJIE U B pAMKaX CaMOCTOSITEJIbHOU JI€ATEIbHOCTH BHE IIKOJIbI;

(GbOpMHUPOBAaHHE OCHOB  JKOJIOTMYECKOW  KYJIbTYPBI, COOTBETCTBYIOIIEH COBPEMEHHOMY  YPOBHIO
HKOJIOTMYECKOTO MBIIUICHUS, PA3BUTUE OIBITa SKOJIOTMYECKH OPUEHTUPOBAHHON pedIeKCHBHO-OIIEHOYHOM
Y PAKTUYECKOM IESITEIbHOCTU B )KU3HEHHBIX CUTYaLIUSX.

Memanpeomemnmnuie:

v

AN

AN

YMEHHE CaMOCTOSITEIILHO OMPEEIISATh EIH CBOCTO O0YUYEeHHsI, CTABUTh M (hOPMYJIHPOBATH /IS ce0sl HOBBIC
3ajjauu B yu€Oe U M03HaABaTEIbHOHN JEATEIbHOCTH, Pa3BUBATh MOTHBBI M MHTEPECHI CBOECH MO3HABATEIBbHOM
NeSITENIbHOCTH;

YMEHHE  CaMOCTOSTEIbHO  IUIAHMPOBaTb  IIYyTH JOCTHKEHUST  LEJNIEH, B TOM  4HUCIE
aIbTEpHATHBHBIE, OCO3HAHHO BBHIOMpaATh Haunbonee 3 EeKTUBHBIE CIOCOOBI pEUICHUs Y4YEOHBIX W
[I03HABATEJIbHBIX 33]1a4;

YMEHHE COOTHOCUTH CBOM JIEHCTBUS C IUIAHMPYEMBIMH pE3yJbTaTaMM, OCYLIECTBIIATH KOHTPOJb CBOEH
NeSITeNbHOCTH B IIpollecce JOCTHXKEHHMs pe3ysibTaTa, ONpeAeNsTh CHocoObl JIEHCTBMA B paMKax
MIPEIJIOKEHHBIX YCIOBUM U TpeOOBaHUI, KOPPEKTHUPOBATH CBOU JEHCTBUS B COOTBETCTBUM C U3MEHSIIOIIEHCS
CUTYyaLUEeH;

YMEHHE OLICHUBATh MPAaBUIbHOCTh BHINOJIHEHUS yUeOHOU 3a/1auk, COOCTBEHHbIE BOSMOXHOCTHU €€ pelIeHNUs;
BJIa/ICHUE OCHOBAaMHU CAMOKOHTPOJIS,, CAMOOLEHKH, NPUHATUS PELICHUM M OCYLIECTBIEHUS OCO3HAHHOTO
BbIOOpA B yueOHOI 1 NTO3HABATENbHOM 1€ATEIbHOCTH;

YMEHHE OIIpEACIIATh HIOHSITHS, CO3/1aBaTh 00001eHus, yCTaHaBIUBAaTh AQHAJIOTHH,
KJIacCU(UIUPOBATh,  CAMOCTOSTEIbHO BBIOMpPATh OCHOBAaHUS W KpPUTEpUM JUIs  KiaccUUKaIuH,
YCTaHABIMBAaTh IPUYMHHO-CIEACTBEHHBIE CBSI3U, CTPOUTH JIOTMUECKOE PACCYKIEHHUE, YMO3AKIIOUCHHE
(MHIYKTUBHOE, I€TyKTUBHOE M IO aHAJOTHH) U JAEJaTh BHIBObL;

YMEHHUE c03/1aBaTh, IPUMEHITh U MPeoOpa3oBbIBaTh 3HAKM U CHUMBOJBI, MOAEIH U CXEMBI Ul PELICHHS
y4eOHBIX U 03HABATEIbHBIX 3aa4;

CMBICIIOBOE UYTEHHUE;

YMEHHE OpraHU30BBIBaTh Yy4e€OHOE COTPYJHHUYECTBO M COBMECTHYIO JESTENbHOCTh C YYHUTEIEeM H
CBepCTHMKaMM;  paboTaThb WHAMBUIYAIILHO W B TpYIIe: HaXOAUTh OOlIlee pelIeHHe M pa3penaThb
KOH(JIMKTHI HA OCHOBE COTJIACOBAHMS MO3ULUHN U yuéTa UHTEPECOB; (HOpMyIHpoBaTh, apryMEHTHPOBATh U
OTCTauBaTh CBOE MHEHHUE;

YMEHHE OCO3HAHHO MCIOJIb30BaTh PEYEBBIE CPEACTBA B COOTBETCTBUM C 3aJa4ed KOMMYHUKAIUU IS
BBIDQKEHUSI CBOMX YYBCTB, MbICIeH M TMOTPeOHOCTEH; TIJIAHUPOBAHUS M PETYISIUUA  CBOEH
NEATEIbHOCTH; BJIAJICHHE YCTHOM M MMCbMEHHOMN PEYbI0, MOHOJIOTMYECKON KOHTEKCTHON PEUbIo;
dopmHupoBaHHE M pa3BUTHE KOMIIETEHTHOCTH B  00JacTH  HCIOJNB30BaHUS  HMH(POPMALMOHHO-
KOMMYHHKAIIMOHHBIX TexHonorui (nanee MKT— komnerenumn);



v

(bOpMI/IpOBaHI/Ie U Pa3dBUTHUC SKOJOTMYCCKOI'O MbBINUIJICHUS, YMCHUC IPUMCHATH €TI0 B H03HaBaTGJII>HOI>'I,
KOMMYHUKATUBHOM, COIIMAIbHON TTPAKTHUKE U MPOPECCHOHATHPHOU OPHECHTAIINH.

Ilpeomemmnuie:

1.
v

v

AN

ANEAERN

B no3HaBaTenbpHOM chepe:

3HAHUE OMNPEACICHUN WM3YYCHHBIX IMOHSATHI: YMEHUE OMUCHIBATH JIEMOHCTPAIMOHHBICE M CAMOCTOSTEIHHO
MIPOBEACHHBIC XUMHUYECKHUE IKCTICPUMEHTBI, UCITOJIB3YsI JIJIs1 ’TOTO POAHOM SI3BIK U S3bIK XUMUU,

YMEHHUE pa3jinyaTh HM3YyUYEHHbIE KJIACCHI HEOPraHMYECKUX COEIWHEHUM, MPOCThIE M CIIOXKHBIC BELIECTBA,
XUMUYECKUE PEAKIINH, ONTUCHIBATh UX;

YMEHHE KJIaCCU(UIIMPOBATh U3YYCHHBIC OOBEKTHI U SIBJICHHUS,

CIIOCOOHOCTh ~ JIeNIaTh  BBIBOJBI M YMO3AKJIIOYCHHS W3  HAOMIOJECHWUN, W3YYCHHBIX XHUMHYECKUX
3aKOHOMEPHOCTEH, MPOTHO3UPOBATH CBOMCTBA HEU3YUYCHHBIX BEHIECTB [0 AHAJIOTMU CO CBOMCTBaAMU
H3y4YEHHBIX;

YMEHHE CTPYKTYPUPOBATh M3yYEHHBIA MaTepHall U XUMHUYECKYI0 HH(POPMAIUIO, MOIYyUYECHHYIO U3 JIPYTHX
HCTOYHUKOB;

yMEHHE MOJICJIUPOBATH CTPOCHHUE AaTOMOB JIEMEHTOB 1-3 Mepuo 0B, CTPOECHUE TPOCTHIX MOJIEKYIL;

B 11eHHOCTHO-OpHEHTAIIMOHHON cepe:

YMEHHE aHAJIU3UPOBATh U OLIEHWBATH MOCIEACTBHS JUIsI OKPYKAIOIIEH Cpe/ibl OBITOBOM M MMPOU3BOICTBEHHOM
NESATEILHOCTH YEJIOBEKa, CBSI3aHHOM C MepepaOdO0TKOM BEIIECTB;

3. B tpynosoii chepe:

v

(bOpMI/IpOBaHI/Ie HaBbIKOB ITIPOBOAUTDH XUMHUYCCKUU OKCIICPUMCHT;,

4. B chepe 0e30I1aCHOCTH KUBHEAEATEIbHOCTH:

v
v

YMCHHEC Pa3jinvaTh OIIACHBIC U Oe30macHbIe BCIICCTBA,
YMCHHUC OKa3bIBaTh IICPBYKO IIOMOIIbL IIPU OTPABJICHUAX, OKOrax MW APYIruxX TpaBMaxX, CBA3AHHBIX C
BCIICCTBAMHU U Ha60paT0prIM O60py,[[0BaHI/IeM.

VuebHbIi mpeamMeT «XI/IMI/IFI», B COACPKAHNM KOTOPOI'O INTaBHbIMKA KOMITOHCHTAMU SBJIAIOTCA HAYYHBIC 3HAHWA

U Hay4Hble METO[bl [TO3HAHMs, MO3BOJIAET MPOOYXKIaTh y YYaIUXCS 3MOLMOHAIBHO-LIEHHOCTHOE OTHOIIEHHE K
u3ydaeMoMy MaTepuany. B pesymbrate yueOHOro mpomecca CO3arOTCs yclIoBUs A1 (pOPMUPOBAHUS cucHeMbl
yennocmeni. IloznaBarenbHass (QyHKIMA ydeOHOro mnpeaMera «XHUMHsS» 3aKII0YaeTcsi B CHOCOOHOCTH  €ro
COJIEpKaHMsI pa3BUBATh LIEHHOCTHBIE KAaYeCTBA Y YUALIUXCS.

Ilo3nasamenvhole yennocmu:

v
v
v

AU NN NN

<

<

v

OMHOUleHUe K:

XMMUYECKUM 3HAaHUAM KaK OZHOMY U3 KOMIIOHEHTOB KYJIBTYpPbI YEJIOBEKA;

OKpYKAaIOLIEMYy MHUPY KaK MUY BELIECTB U MPOUCXOSAIINX C HUMU SIBIICHUIA;

[I03HABATEJILHOM JIEATETbHOCTH (TEOPETUUECKOI U AKCIIEPUMEHTATIbHOMN ) KaK UICTOYHHUKY 3HAHUIA;
NOHUMAHUe.

OOBEKTUBHOCTH U JIOCTOBEPHOCTH 3HAHUH O BEILIECTBAX U MPOUCXOAIINX C HUMU SIBIICHUSIX;
CJIO’KHOCTH ¥ OECKOHEYHOCTH Tpoliecca Mo3HaHuUs (Ha MpUMepe UCTOPUU XUMHUECKUX OTKPBITHIA);
JefCTBUS 3aKOHOB IIPUPO/IBI U HEOOXOIMMOCTH X YYeTa BO BCeX cepax IesTeTbHOCTH YelIOBEKa;
3HAUEHUS] XMMUUECKUX 3HAHUN JUTs pellIeHus IT100aIbHbIX TPOOJIEM UeI0BEUEeCTBa.

ennocmu mpyoa u ovima:

OTHOIIIEHHE K TPYIOBOM NEATEIHHOCTH KaK €CTECTBEHHOW (PM3UYECKOW M HMHTEIUICKTYaIbHOW MOTPEOHOCTH,
TPYAY KaKk TBOPUECKOU AEATETBHOCTH, TIO3BOJISIFOIIECH IPUMEHATh 3HAHUSI HA TIPAKTUKE;

COXpaHEHHE U MOJyIep’KaHHe COOCTBEHHOIO 370pOBbsSI M 3/10pPOBbS OKPYXAIOIIMX, B TOM YHCIIE OpraHU3aLMs
MUTaHUS C YYETOM COCTaBa U YHEPIEeTUUECKON IEHHOCTH U1,

COOMI0/IeHNe TpaBUiI OE30MacHOr0 HCMOJIB30BAaHUS BEIIECTB (JIEKApPCTBEHHBIX IPENapaToB, CPEICTB OBITOBOM
XUMUH, IECTULIM]IOB, TOPIOUE-CMAa30UHbIX MAaTEPUAJIOB U Jp.) B IOBCEAHEBHOU XKU3HU;

OCO3HaHHWE JIOCTIKEHUS JINYHOTO yCIieXa B TPYJAOBON JIEATEIBHOCTH 32 CUET COOCTBEHHOW KOMITETEHTHOCTH B
COOTBETCTBUHU C COLMAIBHBIMU CTaHIAPTaAMH.

Hpaecmeeunbte Uennocmu.

v

OTHOLIEHHE K cebe (OCO3HaHI/Ie COOCTBEHHOI0 JOCTOMHCTBA, YYBCTBO 06I_HCCTBCHHOF 0  Jo0Jra,
JAUCHUITNIMHUPOBAHHOCT, YCCTHOCTb W MPAaBAMWBOCTH, IIPOCTOTAa W  CKPOMHOCTb, HCETCPIIUMOCTL K
HECIPAaBCJIMBOCTH, ITPU3HAHUC HCO6XOILI/IMOCTI/I CaMOCOBepI_HCHCTBOBaHI/ISI);



v OTHOINIEHHE K JAPYruM JHOAsM (TyMaHW3M, B3aMMHOE YBRKEHHE MEXKIy JIOIBMH, TOBapHIIECKast
B3aUMOIIOMOIIb U TPEOOBATENBHOCTh, KOJUIEKTUBU3M, 3a00Ta O IPYTHX JIFO/SX);

v/ oTHOIIIEHHE K Tpupojie (OepekHOe OTHOIIEHHE K e¢ OOrarcTBy, HETEPIUMOCTh K HAPYIIEHUSIM JKOJOTHUECKUX
HOPM M TpeOOBaHMMA, HKOJIOTMYECKH TPAMOTHOE OTHOIIEHHE K COXPaHEHHIO TUApocdepbl, aTMochepsl, MOYBHI,
Ouocdepbl, UYeIOBEUECKOTO OpraHM3Ma; OLEHKA JAEHCTBHA BONPEKM 3aKOHAM TIPHUPOJBI, IMPUBOMASAIIETO K
BO3HUKHOBEHUIO IIT00AIBHBIX MPOOIIEM);

v TOHMMaHHE HEOOXOJMMOCTH YBRKHTEIBHOTO OTHOIIEHWS K JIOCTH)KCHHSIM OTCUCCTBEHHOW HAyKH, WC-
CIIEIOBATENBCKOM JEATEIbHOCTH POCCUHCKUX YUEHBIX-XUMHUKOB (IIATPHOTUYECKUE UyBCTBA).

Kommynukamuenvie yennocmu:

v/ OTHOLICHHE K HOpPMaM si3blKa (E€CTECTBEHHOTO M XHMHYECKOTO) B PAa3NMYHBIX HMCTOYHHMKAX HH(MOpMAIHH
(;mureparypa, CMU, Untepuer u nip.);

v/ TIOHMMaHHEe HeOOXOIMMOCTH TIPHHSTHS PA3INYHBIX CPEICTB U MPUEMOB KOMMYHHKALIHH,

v TIOHMMaHHE HEOOXOIMMOCTH TIOTYUEHHs MH(POPMAIMN U3 Pa3TINIHBIX HCTOYHMKOB, €€ KPUTHYECKOM OLIEHKH, TTOJTHOTO
WJIM KPaTKoro (B 3aBUCUMOCTH OT LIEJIN) U3JI0KEHUS;

v TOHMMaHWE BAKHOCTH BEJICHUS JMAIOra Ui BBIABJICHHS pPAa3HBIX TOYEK 3PEHHS HA PACCMATPHBAEMYIO
MH(OPMAaLHIO; BBIPAKEHUS JIMUHBIX OLIEHOK U CY)KIECHHIA; IPUHATUS BBIBOJIA, KOTOPBIN (JOpMHUpPYETCs B IIpoOLIEcce
KOMMYHHKAIHH.

Acmemuueckue yennocmu:

V' NO3umusHoe Yy8CMEEeHHO-YEeHHOCMHOe OMHOWCHUe K. K OKpYXKaroluleMy MHpy (Kpacora, COBEPLICHCTBO H
rapMOHHUSI OKPYKaroLel MPUpOAbl U KOCMOca B LEJIOM); IPUPOIHOMY MHpPY BELIECTB U HX IPEBpALECHHN);
BBIIIOJIHEHUIO Y4YeOHBIX 337ad KaK K IIPOLIECCY, JOCTABIISIOLIEMY 3CTETHYECKOE Y/IOBOJICTBHUE (KpAacUBOE,
U3SAIIHOE PEelleHUe WM JI0Ka3aTeJIbCTBO, IPOCTOTA, B OCHOBE KOTOPOM JIEKUT FapMOHMSA);

v’ TOHMMaHWE HEOOXOIUMOCTH W300paKEHUSI WCTUHBI, HAYYHBIX 3HAHWN B 4YyBCTBEHHOW (opMme (Hampumep, B
NPOU3BEICHUSIX NCKYCCTBA, IIOCBAIIEHHBIX HAYYHbIM OTKPBITUSAM, YUYEHBIM, BELLIECTBAM M UX ITPEBPAILCHUIM).

IInanupyemsle pe3yJabTaThl

JInuHOCTHBIE pe3yJIbTAaThl 00yYeHHsI:

— 3HaHue U NOHUMAHUe. OCHOBHBIX MCTOPHUYECKUX COOBITHH, CBSI3aHHBIX C pa3BUTHEM XHMUU;
TOCTIDKEHHUH B 00JIaCTH XMMUU M KYJIbTYPHBIX TPAJAULIUN CBOCH CTpaHbI (B TOM YUCIIE HAYYHBIX ); OOIIEMHPOBBIX
JOCTH)KEHUM B 00JacTH XMMHUM; OCHOBHBIX NPHUHLMIIOB U IPABUJI OTHOLIEHUS K MPUPOJE; OCHOB 310pOBOIO
o0pa3a JKM3HM U 3I0pOBbECOCPETAIONINX TEXHOJIOTHH; TMpPaBHUJ TOBEJACHHUS B YPE3BBIYANHBIX CHUTYaIUsX,
CBSI3aHHBIX C BO3/IEHCTBHEM PA3JIMYHBIX BEIECTB; OCHOBHBIX MpaB U 00sf3aHHOCTEH rpaxaHUHA (B TOM 4HCIe
oOyuJarolerocsi), CBA3aHHBIX C JIMYHOCTHBIM, NPOQECCHOHAIbHBIM M KU3HEHHBIM CaMOONPEICIECHUEM;
COLIMAJIbHON 3HAYMMOCTHU M COJIepKaHMsI PO eccHii, CBI3aHHBIX C XUMHEH;

— Yyyecmeo 20poocmu 3a POCCUICKYI0 XMMHUYECKYI0 HAayKy M JOCTHIKEHHsI YYEHBIX; YBaXCHHE H
NPUHATHE JOCTHKEHUH XMMHH; JI0O00Bb M OEpekHOE OTHOIIEHHWE K IPHPOJIE; YBAKEHHE M y4eT MHEHMH
OKPYKAIOIIKX K JIMYHBIM JOCTUKEHHUSIM B U3yUYE€HUU XUMUU;

— npusHaHue 1EHHOCTH COOCTBEHHOI'O 3/I0POBbS U 3/I0POBbSI OKPY)KAIOLIUX JIO/IeH; HEOOXOIUMOCTH
CaMOBBIPAYKEHUS, CAMOpPEATN3allii, COLUAIBHOIO IPU3HAHMUS,

— OCO3HaHue CTENIEHU TOTOBHOCTH K CaMOCTOSITENIbHBIM IOCTYIIKaM MU JEHCTBUSAM, OTBETCTBEHHOCTH 32
UX pe3yJIbTaThl;

— nposeieHue 3K0JI0OrMYECKOro CO3HaHMS, JOOPOKENaTeIbHOCTH, J0BEPUs U BHUMATEIBHOCTH K JIIOJISIM,
TOTOBHOCTU K COTPYAHMYECTBY; WHHIMATHUBBI M JIIOOO3HATENbHOCTH B HU3YYEHHUH BELIECTB M IPOIECCOB;
yOeXJIeHHOCTH B HEOOXOIUMOCTH Pa3yMHOT'0 UCIOIb30BaHUS JOCTHXKEHUI HAyKHU U TEXHOJIOTUH;

— YMeHue YCTaHABJIMBAaTh CBSI3U MEXY LIEJbI0 M3YUYEHUS XUMHH U TEM, JUIsl Yero 3TO HYXHO; CTPOUTH
KM3HEHHBIE U MPO(ECCHOHANBHBIE TUIaHBI C YI€TOM YCIIEIIHOCTH U3YUEHHSI XUMUU U COOCTBEHHBIX

MPUOPHUTETOB.

MeTtanpeamMeTHbie pe3yJabTaThl:

— UCnovb306aHue Pa3INUHbIX UICTOYHUKOB XUMHUYECKON HH(OopManny; noaydyeHnue Takoil nHdopmanuu,
ee aHaJIu3, MOJrOTOBKA Ha OCHOBE 3TOr0 aHaJIN3a MH(MOPMAITMOHHOTO IPOIYKTa U €ro Mpe3eHTaIus;

— npumeHenue OCHOBHBIX METONOB I03HaHUsA (HAOMIONEHMs, HKCIEPUMEHTa, MOJIEINPOBAHUS,
U3MEPEHUs U T. 11.) Ul U3yYSHHUS XUMUUYECKHX OObEKTOB;

— UCNOb306aHue OCHOBHBIX JIOTMYECKMX oOnepanuid (aHaiu3a, CUHTE3a, CPaBHEHUs, 00O0OIIeHUs,
JI0Ka3aTeNIbCTBA, CUCTEMATU3alNH, KJIAaCCU(PUKALIUU U JIp.) TIPU U3YYEHUN XUMUYECKUX 0OBEKTOB;



— ¢opmyruposarue BHIBOJOB W YMO3AKIIOUEHUH €3 HAOMIONCHUH W M3YYEHHBIX XHUMHUYECKUX
3aKOHOMEPHOCTEI;

— NPO2HO3UpOBaHue CBOWCTB BEIIECTB HA OCHOBE 3HAHUS UX COCTaBa M CTPOCHUS, a TAK)KE YCTAHOBJICHUS
aHaJIOTUH;

— ¢hopmynuposanue UaeH, TUTIOTE3 U IMyTeH MPOBEPKHU UX UCTHHHOCTH;

— onpeoesenue NENEH U 3a71a4 y4eOHOU U MCCIIEI0BATEIbCKOM IEATEIbHOCTH U UX TOCTHKEHUS;

— packpeimue TPUIUHHO-CICICTBEHHBIX CBS3€d MEXIy COCTaBOM, CTPOCHHEM, CBOWCTBAMHU,
MIPUMEHEHHUEM, HaX0XKJIEHUEM B IPUPOJIE U MOIYyYCHUEM BaXXHEHIINX XUMUYECKUX BEUIECTB;

— apeymenmayuss cOOCTBEHHON TMO3UMIMM U €€ KOPPEKTUPOBKA B XOJ€ AMCKYCCHHM MO MaTepuaiam
XUMHUYECKOTO COJIEP>KaHuUs.

— VMeHue OPraHU30BHIBATH y4eOHOE COTPYJHHYECTBO M COBMECTHYIO NESTENBHOCTh C y4YHUTEIEM H
CBEPCTHUKAMH,

— paboTaTh MHAMBHIYAJbHO M B TpYIIE: HaXOAWTH OOllee peuieHHe U paspemaTh KOHGIMKTHI Ha
OCHOBE COTJIaCOBAaHUS MO3HMIMHA M ydeTa MHTEepecoB; (OPMYyIHUPOBATh, apryMEHTHPOBAaTh U OTCTaUBATh CBOE
MHEHHUE;

— MpPUHUMATh MO3UIUI0 COOECeTHUKA, MOHUMAs TO3ULHUI0 APYroro, pa3ivyaTh B €ro pedyu: MHEHUE
(TOuKy 3peHus), J0Ka3aTeIbCTBO (ApTryMEHThI), (haKThI; TUTIOTE3bl, AKCHOMBI, TCOPHH;

— CTPOHUTH NMO3UTHBHBIC OTHOIICHHUS B MPOIIecce YICOHOH ¥ MO3HABATEIBHON JACSTEITLHOCTH;

— KOPPEKTHO W apryMEHTHUPOBAHHO OTCTaMBaTh CBOIO TOYKY 3pPEHUS, B IMCKYCCUU YMETh BBIIBUTaTh
KOHTPapryMeHTHl, epedpa3upoBaTh CBOIO MBICIH (BIaACHHE MEXaHU3MOM SKBHUBAJIICHTHBIX 3aMEH);

— KPHUTHYECKH OTHOCHUTHCS K COOCTBEHHOMY MHEHHIO, C JOCTOMHCTBOM IIPHU3HABATH OIIUOOYHOCTH
CBOETO MHEHUS (€CJIM OHO TAaKOBO) M KOPPEKTUPOBATH €r0;
npeajaraTe albTepHATUBHOE pelieHHe B KOH(PIUKTHOM CUTYyallHH;

— BBIJENATH OOLIYIO0 TOUKY 3pEHUs B AUCKYCCUU;

— JIOrOBapuBaThCs O MpPaBHIJIAX W BOIPOCAX Ui OOCYXJCHHS B COOTBETCTBHM C IOCTABIIEHHOM mepen
IPYIIION 3aa4en;

— OpraHM30BBIBATh Y4€OHOE B3aMMOJCHCTBHE B IpyMIie (OMPEACISATh O0IINe LU, PacIpeesiaTh POy,
JOTOBApUBATHCA APYT C APYTOM H T. 11.);

— OoTOWpaTh W WCIOJB30BaTh PEUYCBBIC CPEJCTBA B IMPOIECCe KOMMYHUKAIMH C JPYTHMH JIIOJIBMHU
(zuanor B mape, B MaJIoi rpynne u T. 1.);

— TMPEACTaBIATh B YCTHOM UM MHUCHbMEHHOM (popMe pa3BepHYTHIN IJIaH COOCTBEHHOM NESTENbHOCTH;

— BBICKa3bIBaTh U OOOCHOBBIBaTh MHEHHE (CYXKIEHHE) W 3allpalldBaTh MHEHHE MapTHeEpa B paMKax
JManora;

— TMPUHUMATH PEIICHHUE B XOJIC TUAIOTa U COTIIACOBBIBAThH €T0 ¢ COOCCETHIKOM.

IIpeaMeTHbIe pe3yIbTaThl:

B nosnasamenwvnoit cgpepe

3uanue (nonumanue):

— XHMMHMYECKOH CHUMBOJIMKH: 3HAaKOB XHMHYECKHUX JJIEMEHTOB, (GOpPMYyJl XHUMHUYECKHX BEIIECTB,
YPaBHEHUN XUMUYECKUX PEAKIIU;

— Ba@XHEUIIMX XUMHYECKUX TOHSATUMA: BEIIECTBO, XHMHUYECKUH 3JIEMEHT, aTOM, MOJEKYJa,
OTHOCHUTEIIBHBIE aTOMHas W MOJIEKYJIIpHas  MacChl, MOH, KaTUOH, AaHWOH, XHMMHYECKas CBs3b,
ANEKTPOOTPHUIATEILHOCTh, BaJ€HTHOCTb, CTENEHb OKHCJIEHMsS, MOJIb, MOJISIpHAsh Macca, MOJSIPHBIA 00BbeEM,
PacTBOPBI, DIIEKTPOIUTBI U HEJIEKTPOJIUTHI, DJIEKTPOJIUTHYECKAS JUCCOLUALUS, OKUCIUTENb U BOCCTAHOBUTEIID,
OKHUCJICHHE U BOCCTAaHOBIJIEHHE, TEIUIOBOM 3¢ (deKT peakiuu, OCHOBHBIE THIIBI PEAKIMl B HEOpPraHU4eCKOu
XUMMWY;

— (popMyIHPOBOK OCHOBHBIX 3aKOHOB M TEOPUN XUMHUHU: aTOM-

JJIEKTPOJIUTUYECKON JUCCOLMAMA U Y4YEHUs O XUMHUUYECKOW PEAKLUUU HEMOJIEKYJSIPHOTO YYEHUs;
3aKOHOB COXPAHEHUs MAcChl BEIIECTB, MOCTOSHCTBA COCTaBa BewlecTB, ABoraapo; [lepmoanueckoro 3akona /l.
N. MenneneeBa; TeOpuU CTPOCHHS aTOMA U YUEHHS O CTPOCHMH BELIECTBA; TEOPUH

Ymenue nasvieams:

— XUMHWYECKUE DJIEMEHTHI;

— COEJIMHEHHUsI U3YYEHHBIX KJIaCCOB HEOPTAaHUYECKUX BEIIECTB;



— OpraHMYecKkHue BellecTBa Mo WX (opmyne: MeraH, 3TaH, 3TWICH, aleTHJIEH, METaHOJ, 3TaHOJ,
TIIMLEPHH, YKCYCHas KHCII0Ta, TII0K034a, caxapo3a.

ObvscHenue:

— (U3UYECKOTO CMBICIIa ATOMHOTO (TIOPSIAKOBOI0) HOMEPAa XUMUYECKOTO 3JIEMEHTa, HOMEPOB T'PYIIIbI U
nepuona B [lepuoanueckoii cucreme /. 1. MenaeneeBa, K KOTOPBIM 3JIEMEHT IIPUHAJIC/KUT;

— 3aKOHOMEpPHOCTEH U3MEHEHHs CTPOCHHSI aTOMOB, CBOICTB 3JIEMEHTOB B MpezesiaX MaJIbIX MepruoJIoB U
A rpynmn, a TaKke CBOMCTB 00pa3yeMbIX MU BBICIINX OKCHJIOB U THAPOKCH/IOB;

— CYILHOCTH IPOILIecca 3JIEKTPOIUTUIECKON AUCCOIUAINH U pe-

aKIUi HIOHHOTO OOMEHa.

Ymenue xapaxmepuzosamuw:

— XHMMHYECKHE IEMEHTHI (OT BOAOPOJA A0 KaJlbliMs) Ha OCHOBE MX mosioxkeHus B [lepumoamueckoit
cucreme xummuueckux snemenToB [I. M. MenzaeneeBa u ocoOeHHOCTEH CTPOSHUS UX aTOMOB;

— B3aUMOCBSI3b MEXJly COCTAaBOM, CTPOEHUEM U CBOMCTBAMU HEOPTaHUYECKUX BEIIECTB;

— XUMHUYECKHE CBONCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX BEUIECTB (OKCHAOB, KUCIOT, OCHOBAHUIA,
aM(OTEPHBIX COCTMHEHUN U COJICH).

Onpeodenenue:

— coCTaBa BeIIeCTB Mo ux (hopmyiam;

— BQJICHTHOCTH U CTETIEHU OKHUCIIEHUS DJIEMEHTOB B COSIMHEHUU;-

— BHJIOB XUMUYECKOM CBSI3U B COCMHEHMSIX;

— TUIOB KPUCTAJUIMYECKUX PEIIETOK TBEPbIX BEIIECTB;

— MPUHAAIEKHOCTH BEILIECTB K ONPEAEIEHHOMY KJIacCy COeIUHEHU;

— TUTIOB XUMUYECKUX PEaKIUi;

— BO3MOYKHOCTH MPOTEKaHHsI PEaKIMiA HOHHOTO OOMEHa.

Cocmasnenue:

— cxeM cTpoeHus aToMoB nepBbIx 20 3nemenToB [lepuoanueckoii cucrems! J. 1. Menneneesa;

— (opmys HeOpraHU4YECKNX COETMHEHUN U3yYEHHBIX KIacCOB;

— YPaBHEHHI XUMUYECKUX PEAKLIHI.

be3zonacnoe obpawenue ¢ XUMHUUECKOHN MOCY 101 U 1aOOPATOPHBIM 000PYTIOBAaHUEM.

lIposedenue xumuuecko2o sKkcnepumenma:

— MOATBEPKAAIOIIET0 XMMHUECKHE CBOMCTBA U3YYCHHBIX KJIACCOB HEOPTaHUYECKUX BEIECTB;

— MOATBEPKAAIOIIET0 XMMUUECKUN COCTaB HEOPraHMUECKUX COCTUHEHU;

— 10 NOJYYEHHI0, COOMPAaHUIO W PACIO3HABaHMIO Ta3000pa3HBIX BEIIECTB (KUCIOpPOJa, BOJOPOJA,
YTJIEKUCIIOTO Ta3a, aMMHaKa);

— IO OIpEIENICHUIO XJIOpU-, Cyib(dar-, KapOOHAT-MOHOB U MOHA aMMOHUSI C TIOMOUIbIO KaueCTBEHHBIX
peaKkuuid.

Buwruucnenue:

— MacCOBOM JJOJIM XUMHUYECKOTO 3JIEMEHTA 10 PopMyJie COeAMHEHMUS;

— MacCcOBOM JJ0JIM BEILIECTBA B PACTBOPE;

— Macchl OCHOBHOTO BELIECTBA IT0 U3BECTHOM MAaCCOBOM J10JI€ IIPUMECEH;

— 00BEMHOI 10JIM KOMIIOHEHTAa ra30Boi cMecH;

— KOJIMYECTBA BEILECTBA, 00bEMa MJIM Macchl BEIIECTBA M0 KOJIWYECTBY BELIECTBA, 00BEMY MIIM Macce
pEeareHTOB WU NPOAYKTOB PEAKIIUH.

Hcnonvzosanue npuobpemenHviX 3HAHUN U YMEHUU 8 NPAKMUYECKOU O0esmerbHOCmuU U NO8CeOHe8HOU
HCUBHU:

— Juist 6e30macHOro o0palleHusl C BELECTBAMH M MaTepuajaMH B MTOBCEAHEBHON >KM3HU U TPAMOTHOTO
OKa3aHus NEPBOM IIOMOIIM TP 0XKOraxX KUCIOTaMU U ILEI04YaMy;

— JUIsl OOBSICHEHUS OT/IEIbHBIX (PAKTOB U MPUPOIHBIX SBJICHUI;

— JUIl KPUTUYECKOH OIIEHKH WH(OPMAIIUK O BEIIECTBaX, UCIIOJIb3YEMbIX B OBITY.

B nueHHOCTHO-OpHEHTALIMOHHOI cdepe

Ananus u oyenka MOCIENCTBUH U OKpY’KaloIlel cpeabl OBITOBON M MPOU3BOACTBEHHON JEATEIbHOCTH
YeJioBeKa, CBA3aHHOM C MOJIydeHHEM U nepepaboTKOM BEeIecTB.

B Tpynosoii chepe

Ilpogedenue onepayuii ¢ WCNOIH30BAHWEM HArpeBaHMs, OTCTaWBaHUS, (QUIBTPOBAHUS, BBIIAPUBAHUS;
MOJIy4YeHus, COOMpaHus, paclio3HaBaHUs BEIIECTB; U3TOTOBJICHUS MOJIEEH MOJIEKYII.



B cdepe 0e30macHOCTH KU3HEAEATEILHOCTH
— Cobnr00erue TIPaBUII TEXHUKU 0€30TIACHOCTH TIPH NMPOBECHUN XUMUYECKOTO SKCIIEPUMEHTA,
— OKa3aHue TIePBOM MOMOIITH TPU 0KOTaX, MOPe3ax U XUMUIECKUX TPaBMaXx.

Conep:kanue nporpaMmmbl
8 kiacc (68 u.)
Tema 1. Beeaenue IlepBoHavajibHble XUMHYECKHE NOHATHS (6 uacos)
[Tpenmer xumun, MeTo 61 TO3HAHKS B XUMUU: HAOIIOCHIE, SKCIIEPUMEHT, MOJeIUpoBanue. VIcTOUHUKH
XUMHUYECKON MH(POpMAINH, ee TIOTy4YeHUEe, aHaIU3 U MPEACTaBICHUE ero pe3yJIbTaToB.
[ToHATHE O XUMUYECKOM JIEMEHTE U (POPMax €ro CyIIeCTBOBAHMS: CBOOOIHBIX aTOMaXx, MPOCTHIX U CIIOKHBIX
BEILIECTBA
[TpeBpamenus BeniectB. OTINYNE XUMHUYECKUX PEAKIUN OT (PU3UUECKUX SABJICHUNA. POJb XMMHUU B )KU3HU
yenoBeka. Xemopuiaus u xemohoous.
Kpartkue cBenenust U3 UCTOPUU BOZHUKHOBEHUS U pa3Butus xumuu. [lepuos anxumuu. [lousitue o
¢dunocodcrom kamue. Xumus B X VI B. Pazputne xumun Ha Pycu. Poibs oTeuecTBEeHHBIX YUEHBIX B CTAHOBJICHUHU
XMMHUYECKON Hayku - paboTsl M. B. JlomonocoBa, A. M. byrneposa, /I. 1. Menneneesa.
XuMH4ecKasi CHMBOJIMKA. 3HAKU XMMUYECKUX AJIEMEHTOB U MPOUCXOKIECHUE UX HA3BaHUU. XUMHUECKHE
dbopmyiel. Uaaekces 1 kodddunmenTsl. OTHOCUTEBHBIC aTOMHAS M MOJICKYJISIpHAst Macchl. PacueT MaccoBoii
JIOJIM XUMUYECKOT0 3JIeMEeHTa 1o (popmyrie BelecTna.
[Tepuoanueckas cuctema xumudeckux 3meMenToB [1. 1. Menpeneea, ee CTpyKkTypa: Majibie U OOJIbIIINE
MIEPHUO/IbI, TPYIIIIBI U MOATPYIIEI (TTaBHAs U moboyHas). [leproauyeckas cucteMa Kak ClipaBOYHOE MOCOOHUe JIst
MIOJIyYEHUS CBEACHUN O XUMUYECKUX JIEMEHTaX.
Pacuernsble 3agaun.
1. HaxoxaeHne OTHOCUTEIILHON MOJICKYISIPHON MacChl BEIIECTBA MO €r0 XUMUIECKOU (hopmyie.
2. Boruncnenue MaccoBOi 1011 XMMHUYECKOT0 3JIEMEHTA B BEIIECTBE 10 ero (opmyiie.
JdemoHcTpanmu.
1.Mopenu ( mapocrtep:xueBblie U CTioapTta bpurie6a) pa3auuHbIX TPOCTHIX U CIOKHBIX BEIIECTB.
2. Konnekuus CTEKISHHON XUMHYECKOU MOCYIbI.
3.Konnekuus maTepuaioB U U3/1€IUH Ha OCHOBE AJIFOMUHUSL.
4. BzaumojeiicTBre MpaMopa ¢ KUCIOTON U TIOMYTHEHHE U3BECTKOBOM BO/IBI.
JlaGopaTopHbIe ONBITHI.
1.CpaBHEHUE CBOMCTB TBEPABIX KPUCTANIMYECKUX BELIECTB U PACTBOPOB.
2.CpaHeHune CKOPOCTH HCTIapEHHsI BOJIbI, OJIEKOJIOHA M STUJIOBOTO CIHPTa C (PUIBTPOBATBHOM Oymaru..
IIpakTnueckas padora Ne 1
"IIpaBuna TexHUKH Oe30macHOCTH IIpU paboTe B xuMuueckoM kabunete. JlaboparopHoe o60pya0oBaHue U
oOparnieHue ¢ HUM."
Tema 2. ATOMBI XMMHYECKHX YJI€MEHTOB (9 uacoe)
AToOMBI Kak (popma CyIIecTBOBaHUS XUMUUYECKUX 371€MEHTOB. OCHOBHBIE CBE/IEHUSI O CTPOCHUU aTOMOB.
JlokazaTenbCcTBa CIOKHOCTU CTpoeHus aroMoB. OnbIThl Pedepdopaa. [TnanerapHas Mogens CTpOSHHS aToma.
CocTaB aTOMHBIX siep: IPOTOHBI U HEUTPOHBL. OTHOCHUTEIbHAS aTOMHAas Macca. B3auMocBsA3b NOHATUI
«IPOTOHY, KHEUTPOH», «KOTHOCUTEIIbHAS aTOMHAsl Macca.
W3meHeHune yncna NpOTOHOB B siIpe aToMa - 00pa30BaHNE HOBBIX XUMUYECKHUX AJIEMEHTOB.
W3meHeHue yrcna HEMTPOHOB B siApe aToMa - 00pa3oBaHue N30TONOB. COBpeMEHHOE OMpPeIeIeHUEe TOHITHS
«XUMHUYECKHH 311eMeHT». M30TOombI KaK pa3HOBUJHOCTH aTOMOB OJJHOTO XUMHYECKOI'O JIEMEHTA.
OnekTpoHbl. CTpOEHHUE AIIEKTPOHHBIX YPOBHEW aTOMOB XMMUYECKUX AJIEMEHTOB MAJIbIX IEPUOOB
nepuoanyeckoit cucrtemsl . 1. MenneneeBa. [lonsATHE O 3aBEpIIEHHOM M HE3ABEPIIEHHOM 3JIEKTPOHHOM CJIOE
(?HEpreTUH4ecKOM ypOBHE).
[lepuoanueckas cuctema xumuyeckux sinemMenToB Jl. . MenneneeBa u cTpoeHHe aTOMOB: (PU3NYECKUIT CMBICI
MOPSIAKOBOTO HOMEPA 3JIEMEHTA, HOMEpa IPYIIIbl, HOMEpa NepHo/Ia.
W3meHeHue yncia 3JeKTPOHOB Ha BHEIIHEM 3JIEKTPOHHOM YPOBHE aTOMa XMMHUYECKOI'0 JIEMEHTA - 00pa3oBaHue
MOJIOKUTETBHBIX U OTPUIIATENILHBIX HOHOB. MIOHBI, 00pa30BaHHbIE aTOMaMH METaJNIOB M HEMETaIOB. [[pudauHbI
M3MEHEHUS METAJUIMUYECKUX U HEMETAJUTMYECKUX CBOMCTB B IEPUOIAX U TPYIINAX.
O6pazoBanue OmHApHBIX coequHeHuid. [lonsTre 06 noHHOI CBs3M. CXeMbl 00pa30BaHUS HOHHOM CBSI3U.
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B3aumopeiicTBie aTOMOB XUMHUYECKUX AJIEMEHTOB-HEMETAJUIOB MEXKTY CO00M - 00pa30BaHUE ABYXaTOMHBIX
MOJIEKYJI TPOCTHIX BenlecTB. KoBaneHTHas HENOISpPHAsl XUMHUUYECKasi CBS3b.
DNEKTPOHHBIE U CTPYKTYPHBIE (DOPMYIIHIL.
BsaumopeiicTBiue aTOMOB XUMHUYECKUX JIEMEHTOB-HEMETAIIIOB MEX 1y cO00i - 00pa3oBaHne OMHAPHBIX
COCIMHEHHUI HEMETAIIOB. DJIEKTPOOTPULIATEIbHOCTD. [IoHATHE 0 KOBaIeHTHOM mossipHOM cBsi3u. [loHsiTHE O
BaJICHTHOCTH KaK CBOICTBE aTOMOB 00pa30BbIBaTh KOBaJIEHTHbIE XUMHUUEcKUe cBsi3u. CocTaBienue Gopmyn
OMHAPHBIX COSIMHECHMIA 110 BAJICHTHOCTH.
BiaumopeiicTBiue aTOMOB XUMHUYECKUX JIEMEHTOB-METAIIOB MEX1Y CO00ii - 00pa3oBaHHe METALNTUYECKIX
kpuctajioB. [loHaTHe 0 MeTaNIMYECKON CBSI3U.
JdemoHcTpanuu. Mojenu aTOMOB XUMHUYECKHUX 31€eMEHTOB. [lepuoauyeckas cucreMa XuMUYECKUX JIEMEHTOB
1. 1. Menneneena.
JlabopaTopHbie ONBITHI.
3.MonenupoBaHue NpUHIUIA IEHCTBUN CKOHUPYIOIIETO MUKPOCKOTIA.
4 VI3rotoBiieHHE MOIeNIe OMHAPHBIX COCAMHCHHI.
5. O3HaKOMJIEHUE C KOJUICKIUSIMUA METAJIIIOB
Tema 3. IIpocThie BemecTBa (6 uacos)

[TonoxeHne MEeTaJUIOB U HEMETAJIOB B IEPUOJNYECKON CUCTEME XUMUYECKUX 3iieMeHTOB [1. 1. Meneneena.
Bakneiiine npocrbie BE1ECTBA -
METaJUIbL: KEJe30, ATFOMUHUHN, KaJbIlIUi, MarHui, HaTpui, Kanui. O01mme Puznyeckue CBOWCTBA METAIIIIOB.
Bakneiimume nmpocTeie BelecTBa - HEMETallIbl, 00pa30BaHHbIE aTOMaMH KUCIOPOJa, BOAOPO/a, a30Ta, Cephl,
docdopa, yraepoaa. MosieKyibl IPOCTHIX BEIIECTB-HEMETAIUIOB: BOJAOPO/Ia, KUCIOPOa, a30Ta, TAJIOTCHOB.
OTHOCHUTENbHAs MOJIEKYJISIpHAs Macca.
CnocoOHOCTh aTOMOB XMMHUYECKUX 3JIEMEHTOB K 00Pa30BaHUI0 HECKOJIBKUX MPOCTHIX BEIIECTB - aJUIOTPOIIHSL.
AnnotponHsie MoaupuKauu Kucaopoa, pochopa u onosa. Merammnyeckue 1 HeMETALNTUYECKIE CBOKWCTBA
MPOCTHIX BenlecTB. OTHOCUTEIIBHOCTD JICJICHHS IPOCTHIX BEIIECTB HA METAJIJIbl U HEMETAJUIHI.
UYucno ABoranpo. KonmnuectBo BemectBa. Mounb. MomnsipHas macca. MossipHbIi 00beM ra3000pa3HbIX BEIIECTB.
KpatHbie eIMHUIBI KOJMYECTBA BEUIECTBA — MHJLTUMOJIb M KUJIOMOJIb, MIJLTUMOJISIPHAST M KUJIOMOJISIpHAst
MAacChl BEUIECTBA, MUJUTUMOJISIPHBIM U KUJIOMOJISIPHBIM 00beMbI ra3000pa3HbIX BEIIECTB.
Pacuets! ¢ ucnoab30BaHNEM MOHITHI «KOJTUYECTBO BEIIECTBAY, «MOJIIPHAS MACcCa, «MOJISIPHBIN 00HEM Ta30B»,
«IOCTOSIHHAsA ABOTaApO».
Pacuernbie 3agaum.
1. Beruncnenue MOJSIpHOM MacChl BEIIECTB MO XUMUYECKUM (opMyTiam.
2. PacdeTsl ¢ HCTIOJIb30BaHUEM TTOHATHH «KOJMYECTBO BEIIECTBAY», «MOJISIPHASI MAccay, «MOJISIPHBIN 00BheM
ra3oB», «IIOCTOSIHHasi ABOTaapo».
Jemoncrpanuu. [lonydenue o3ona. O0pa3ubl 6e/10r0 1 ceporo 0Ji0Ba, 6e10ro U KpacHoro gocgopa
HekoTopsie MeTanabpl 1 HEMETAIUTBl KOJIMYECTBOM BelecTBa 1 Molib. Moziennb MoJIIpHOTO 00beMa ra3000pa3HbIX
BEILIECTB.
JlaGopaTopHbIe ONBITHI.
6. O3HaKOMJIEHHE C KOJUICKITUSIMUA HEMETAJIIOB.
7. O3HAaKOMJIEHUE C KOJUIEKIUSIMUA OKCHJIOB.

Tema 4 . CoequHeHHs XUMHYECKHX 3J1eMeHTOB (I4uacos)
Crenenb okucnenus. CpaBHEHUE CTENIEHU OKUCIEHUS U BaJIEHTHOCTH. OnpeielIeHNe CTENEHN OKUCICHUS
3JIEMEHTOB MO0 XMMHUYECKOH Gopmyie coequHenus. CoctaBieHune GopMys OMHAPHBIX COEIMHEHUH, 00N
Croco0 WX Ha3bIBAHMUSL.
bunapnpie coeTMHEHHS METAIJIOB U HEMETAJUIOB: OKCHJIBI, XJIOPUIBI, CynbGu bl u 1p. CocTaBieHue ux Gopmyi.
bunapHble coeTMHEHNsT HEMETAIIOB: OKCHU/IbI, JIETY4YH€e BOJOPOAHBIE COeAMHEHUs, UX cocTaB. [IpeacraBurenu
OKCHJIOB: BOJa, YIJICKUCIIBIN Ta3 U HerameHasi u3BecTb. [IpefcTaBuTenu IeTy4rx BOJOPOIHBIX COCTUHEHHI:
XJIOPOBOJIOPOJ M aMMHAK.
OcHoBaHusl, X COCTaB U Ha3BaHUs. PacTBoprMocTs ocHOBaHMil B Bojie. Tabnuiia pacTBOPUMOCTH THIPOKCHIOB
u cousieid B Bojie. [IpencraBurenu menoueit: THAPOKCUIBI HATPUS, Kanusl U Kanblus. [IoHsTHE 0O KaueCTBEHHBIX
peakuusax. MHaukaTopel. I3MeHeHne OKpaCKu HHIMKATOPOB B IIEJIOYHON CpeIe.
Kucnotsl, ux coctaB u Ha3Banus. Kinaccuduxarms kucnot. [IpencraBurenn KUCIOT: cepHasi, COJISTHAsA U a30THAsL.
[TonsiTue o mkane KuciIoTHOCTH —Ikana-pH. MI3MeHeHne okpacku MHANKATOPOB B KUCIOTHOM CpeJie.
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Conm Kak Mpou3BOJIHbIE KUCIOT U OCHOBaHUM. MX cocTaB u Ha3BaHus. PacTBOpUMOCTSE colield B BOJIE.
[IpencraBuTenu comneit: XJopua HaTpus, kKapooHat u pocdart KaabIus.
AMopdHBIE U KPUCTATUTMYECKUE BEIIECTBA.
MexmMonexkyaspHble B3aUMOAEHCTBYS. TUIBI KPUCTAIIMUYECKUX PELIETOK: MOHHAS, aTOMHasi, MOJIEKYJIsIpHas U
MeTaJlJIn4ecKasi. 3aBUCMMOCTb CBOMCTB BEILIECTB OT TUIIOB KPUCTAJUIMUECKUX pelieToK. BemecTBa
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO CTPOEHHSI. 3aKOH IMOCTOSIHCTBA COCTaBa ISl BELIECTB MOJIEKYJISIPHOTO
CTPOEHHUSI.
Yuctele BemiecTBa U cMecu. [IpumMeps! KUAKUX, TBEPIBIX U Ta3000pa3HbIX cMeceil. CBOMCTBA YMCTHIX BELIECTB U
cMeceit. 1Ix cocraB. MaccoBast 1 00beMHast 10 KOMIIOHEHTa CMeCH. PacueTsl, CBSI3aHHbBIE C HCII0JIHL30BaHUEM
TIOHSTHS JTOJIS.
PacuerHble 3a1a4u.
1. Pacyer MaccoBo¥i U 00BEMHOI 10JIEH KOMIIOHEHTOB CMECH BEII[ECTB.
2. Briuncnenue MaccoBOM J0JU BEUIECTBA B PACTBOPE M0 U3BECTHOM Macce pacTBOPEHHOTO BEIIECTBA U Macce
pacTBOPUTEIIS.
3. Beraucnenre Macchl pacTBOPSIEMOTO BEIIIECTBA U PACTBOPUTEIS], HEOOXOIUMBIX IS TPUTOTOBIICHHS
OIpeIeIEHHOM Macchl pacTBOpa ¢ U3BECTHOIM MAacCOBOI1 J10JIel paCTBOPEHHOTO BEIIECTBA.
Jemouncrpanun. O6pa3isl OKCUI0B, KUCIOT, OCHOBAaHUH 1 cojieid. MoJieNin KPUCTAIUTMYECKUX PEIISTOK XJIOpHUIa
HaTpus, anMasa, okcuaa yriaepoza (IV). KucnorHo-1menounsie MHAMKATOPBI, K3MEHEHUE OKPACKU B PA3IIUYHBIX
cpenax.. yHUBepCaJlbHbII MHIMKATOp U U3MEHEHHUE €0 OKPACKU B Pa3JIMYHbIX CPEIAX.
JlaGopaTopHble ONBITHI.
8. O3HaKOMJICHHE CO CBOWCTBAMH aMMHAKa.
9. KauecTBeHHBIE peaKIMK Ha YIIIEKUCIBIN ras3.
10.0Onpenenenrie pH pacTBOPOB KUCIOTHI. IIEJIOYU U BOJIBI.
11.0npenenenue pH pacTBOpOB TUMOHHOTO U sIOIOYHOTO COKOB Ha Cpe3e MII0JIOB.
12.03HaKOMJIEHHE C KOJUIEKLUSAMHU COJIEH.
13.03HaKkoMJIeHHE C KOJUIEKIIMEH BEIIECTB C Pa3HbIM THIIOM KPUCTAILTMYECKON pemeTku. M3roroBnenue
MOJIeJIeH, KPUCTAINIMYECKUX PELETOK
IIpakTuyeckas padora Ne2 " OuncTka 3arpsi3HEHHOW [TOBapeHHOM coun"
IIpakTuyeckas padora Ne3 "[IpurorosieHue pacTBopa C ONpeAeIICHHOW MacCOBOH J0JIel PaCTBOPEHHOTO
BelecTna"
JlaGopaTopHbIe ONBITHI.
14. O3nakomiieHue ¢ 00pas3aMu rOpHOM MOPOJBI.

Tema 5. U3meHeHus1, npoucxoiasimue ¢ Bemecrsamu (13uacos)
[lonsiTHE ABIEHNI KaK U3MEHEHUM, TPOUCXOIAIINX C BEIIECTBAMHU.
SIBneHus, cBA3aHHbIE C U3MEHEHUEM KPUCTATTIMYECKOTO CTPOEHUS BEIIECTBA MIPU MIOCTOSHHOM €T0 COCTaBe,
busnueckue sBiaeHus. uznyecKue SBICHUS B XUMHUH: TUCTUIUISAIUS, KPUCTANIN3AIlHs, BEITApUBaHUE U
BO3TOHKA BEIIECTB, ICHTPU(DYTrUpOBAHHE.
SIBneHus1, CBA3aHHBIE C U3MEHEHHUEM COCTaBa BEILECTBA, - XUMUYECKUE PEAKIIUH.
[Ipu3Haku u ycnoBus MPOTEKAHUS XUMUYECKUX peakiuid. [ToHsTHe 00 9K30- M SHIOTEPMHUUECKUX PEAKITHIX.
Peakuuu ropenust Kak 4aCTHbBIN Cy4yall S3K30T€PMUUYECKUX PEAKLIUM, TPOTEKAIOIIUX C BbIICICHUEM CBETA.
3aKOH COXpaHEHMsI MAcChl BEIIECTB. XMMHUECKHUE YpPaBHEHUS. 3HaUCHUE UHJEKCOB U KOY(PPUIIMEHTOB.
CocraBneHue ypaBHEHUN XUMHUUECKUX PEAKIIHil.
Pacuetsl mo xumuyeckum ypaBHeHUsAM. Pelienne 3a1au Ha HaXOXK/IEHHE KOJIMYECTBA BEIIECTBA, MACChI UITH
o0BbeMa MPOJIYKTa peakIMK M0 KOJTUYECTBY BEIIECTBA, Macce UM 00hEeMY UCXOIHOTO BellecTBa. PacyeTsl ¢
MCIIOJIb30BAaHNUEM TOHSTHUS «J10JIsD», KOTJa UCXOJIHOE BELIECTBO JJaHO B BUJIE pAacTBOpA C 33JJaHHON MaccoBOM
JI0JIel PaCTBOPEHHOTO BEIIECTBA WIIU COACPKUT OMPEETIECHHYIO A0 MPUMECEH.
Peaknun paznoxenus. [lonaTre o ckopocTn XumMudeckux peakuuil. Karanuzaropsl. @epMeHTSI.
Peakuuu coenunenus. Katanutudyeckue v HeKataauTHueckue peakiun. O0patuMblie 1 HEOOpaTUMbIE PEAKIIUH.
Peaknun 3amenieHnst. DNEKTPOXUMUYECKAN sl HAPSDKEHU METAIIIIOB, €70 MCIIOJIb30BaHUE IS
MIPOTHO3UPOBAHUS BO3MOKHOCTH TPOTEKAHUS PEAKLIUNA MEXy METalulaMi U pacTBOpaMu KHUCIIOT. Peakuuu
BBITECHEHHUS OJHUX METAJIJIOB U3 PACTBOPOB UX COJICH APYTUMHU METAJJIAMH.
Peakuuu oomeHa. Peakiinu HeiTpanu3auu. Y cI0BUs MPOTEKAHUS PEaKIii OOMEeHa B pacTBOpax 0 KOHIIA.
Tunel XUMUYECKUX peakUuuil (1o MpU3HAKY «UUCIO U COCTAB MUCXOJIHBIX BEIIECTB U MPOAYKTOB PEAKI[MN») Ha
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[IpUMEpPE CBOMCTB BOABL. Peakius pa3ioKeHus - IEKTPOIu3 BoAbl. Peakuiny coequHenus - B3auMOIEHCTBUE
BOJIbI C OKCHUJIaMHU METAJUIOB U HeMeTaJuIoB. [loHATHE «TUAPOKCUIBIY.

Peakuuu 3amenieHus - B3auMOJIEHCTBUE BOJIBI € IIEJIOUYHBIMY U LIEIOYHO3EMENBHBIMU MeTAJIaMU. Peakuuu
oOMeHa (Ha mpuMepe TUIPoIIn3a CyIb(huIa ATFOMAHNAS U KapOu/1a KabIus).

PacuyerHbie 3ana4u.

1. Boruncnenue no XMMUYECKUM ypaBHEHUSIM MacChl WIIM KOJIMYECTBA BEIIECTBA MO U3BECTHOW Macce Uiu
KOJIMYECTBY BEILLIECTBA OJJHOTO U3 BCTYNAIOUIMX B PEAKIUIO BEIIECTB UM IIPOJYKTOB PEAKLIUU.

2. Boruncnenue macchl (KOJIMYECTBA BEllecTBa, 00beMa) MPOyKTa peakliiy, €ClIM U3BECTHA Macca UCXOTHOTO
BELIECTBA, COJIEPKALLETO ONPEAEIECHHYIO JOJII0 IPUMECEH.

3. Beruncnenue Macchl (KOJIMUECTBA BEIIECTBA, 00beMa) MPOAYKTa PeaKkiluu, €Clid U3BECTHA Macca pacTBopa U
MaccoBas J10Ji1 paCTBOPEHHOI'O BELIECTBA.

Jemoncrpauuu. [Ipumeps! puznveckux siBJaeHUil.

1.ITnaBnenue napaduna.

2. Bo3rouka iiona vy O€H30MHOM KUCIIOTEL.

3.PacTBOpeHrE OKpALLIEHHBIX COJIEH.

4. Tuddy3us IymmcThIX BEIIECTB C TOPAIICH JTaMIIOUKH HaKaJTuBaHUS.

IIpuMepbl XUMHYECKUX ABJICHUIN:

a) TOpEeHUE MarHus;

0) B3auMOJICCTBUE COJISTHOM KHCIOTBI C MPAMOPOM HITH MEJIOM;

B) nonyuyeHue ruapokcuaa meau (10);

I') paCTBOPEHHE MTOJIyUEHHOTO THAPOKCUIA B KUCIIOTAX;

1) B3aumo/eiicteue okcuna meau (I1) ¢ cepHoii KMCTOTOM MpU HArpeBaHUM;

€) pa3joXKEeHHUe NepMaHraHaTta Kajius; 5k) B3auMOAEHCTBHE Pa30aBIEHHBIX KUCIIOT C MeTajuiaMu. Pa3noxenue
MepPOKCH]Ia BOJIOPOa MOMOIIBIO JUOKCH 1A MapraHila U KaTtajia3bl KapTodens Uil MOPKOBH.
JlaGopaTopHbIe ONBITHI.

15.ITpokanuBanue MeIu B IUIAMEHU CIUPTOBKU WIJIH TOPENIKH.

16. 3amemenne meau B pactBope xiopuna meau (I1) sxemnesom.

Tema 6.PacTBopenue. PacTBopsl. Peakunu noHHOro od0MeHa u
OKHMCJINTEIbHO-BOCCTAHOBHUTEIbHBbIE peakuu. (19 uacos)

PacTtBOpenue xak ¢pu3znko-xumuueckuii nmporecc. I[lonsTre o ruaparax u Kpuctamwioruaparax. PactBopuMocTs.
Kpussie pacTBOpUMOCTH KaK MOJEIb 3aBUCUMOCTH PACTBOPUMOCTHU TBEPABIX BEIIECTB OT TEMIEPATYPHL..
Hacrimennsie, HeHACHIIIEHHBIE U TTEPECHIIIEHHBIE PACTBOPHI. 3HAYEHUE PACTBOPOB /IS IPUPOJIBI M CETHCKOTO
XO035IMCTBA.
[TonsiTue 06 PMEKTPOIUTUUECKON JTUCCOIHAITIU. DICKTPOJIUTHI U HEIJIEKTPOJIUTHI. MeXaHU3M JUCCOIUAIIIN
3JEKTPOJIUTOB C PA3TUYHBIM TUIIOM XUMHUECKOU CBsI3U. CTENEeHb 3JIEKTPOIUTHUECKON nucconuanuu. CUiibHbIE
U cJ1a0bl€ AJIEKTPOJIUTHL..
OCHOBHBIE MOJIO)KEHUS TEOPUU AIEKTPOIUTUUECKOMN Arccounanny. IOHHbIe ypaBHEHHUS peakiuil. Y ClIOBUs
MPOTEKAHUS PEAKIIMH OOMEHA MEXTY MIEKTPOIUTAMHU JIO KOHIIA B CBETE€ MOHHBIX MPEICTABICHHI.
Knaccudukaiys noHOB U UX CBOICTBA.
Kucnotsl, ux knaccuduxarus. Jluccoumnanus KUCIOT U UX CBOMCTBA B CBETE TEOPHUH IIEKTPOTUTHUECKOM
auccouranuu. MonekysaspHble 1 MOHHBIE YPABHEHUS PEAKLUI KUCIOT. B3anMoneicTBUE KUCIIOT ¢ METAJUIAMM.
DNEeKTPOXUMHUYECKUHN Psijl HAPSHKEHU MeTalioB. B3anMoielicTBre KUCIIOT ¢ METaUIaMU U OKCHUJIaMU
METAJUIOB. B3auMOAENCTBUE KUCIIOT ¢ OCHOBAHUSAMH - PEaKLMsl HEUTpanu3auuu. BzanMoaelicTBrue KUCoT C
cossimu. Mcrionp30BaHue TaOIUIBI pACTBOPUMOCTH JIJIsl XapaKTEPUCTHKA XUMUYECKUX CBOMCTB KHUCIIOT.
OcHoBanus, ux knaccupukanus. Jlucconuarysi OCHOBaHHUA U UX CBONCTBA B CBETE TEOPUU DIIEKTPOITUTHIECCKON
nucconnanuu. BzanmoneicTBue OCHOBaHUM ¢ KUCJIOTaMU, KUCJIOTHBIMU OKCHJIaMH U coJisiMU. Mcronb3oBanme
TaOJIUIIBI PACTBOPUMOCTH JUIS XapaKTEPUCTUKU XUMUYECKUX CBOMCTB OCHOBaHUI. Pa3noxeHne HepacTBOPUMBIX
OCHOBAaHMWI IPHU HArPEBAHUMU.
Conu, ux knaccudukanus u auccormanus B ceere TOJ. paznuunbix TUIOB conieid. CBONCTBA colieii B cBeTe
TEOPHUH DIIEKTPOJUTHUUECKON qucconranuu. BzanMoercTBre coel ¢ MeTaJlJlaMH, YCJIOBHS TPOTEKAHUS STUX
peakuuii. BzanmopeiicTBue comeil ¢ KUCIOTaMH, OCHOBAaHUSIMU U COJISIMU. M croib30BaHue TaOIUIIbI
PacTBOPUMOCTH ISl XapAKTEPUCTUKNA XUMHUYECKUX CBOMCTB COJIEH.
O06001menne cBeeHni 00 OKCHIaX, X KIaCCH(UKAIIMN U XUMAYECKIX CBOMCTBAX.
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['eneTnueckue psabl METAUIOB U HEMETAIUIOB. [ eHeTHYecKas CBsI3b MEXK/y KJlacCaMu HEOPTraHUYECKUX BELIECTB
OKuCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIUH.

OmnpeneneHre CTETICHH OKUCIICHHS ISl SJIEMEHTOB, 00Pa3yOIIKX BEIIECTBA Pa3HBIX KIacCcOB. Peakiinu HOHHOTO
ooMeHa 1 OBP. OkucnuTeas ¥ BOCCTAaHOBUTENb, OKHUCIIEHUE H BOCCTAHOBJICHHE.

Peakiiuu noHHOro oOMeHa U OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakiuu. CocTaBiIeHUE YPAaBHEHUI
OKHCJIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIMA METOJIOM JIEKTPOHHOTO OaiaHca.

CBoiicTBa IPOCTHIX BEIIECTB - METAJUIOB U HEMETAJIOB, KUCJIOT M COJICH B CBETE MPEICTABICHHUHA 00
OKHUCIIUTEIbHO-BOCCTAHOBUTENBHBIX MpOLIeccax.

JdemoncTpauuu. VcrbiTanue BEIECTB M UX PACTBOPOB HA JIEKTPONPOBOJHOCTD. 3aBUCUMOCTD
3JIEKTPOINPOBOJHOCTH YKCYCHOM KUCTIOTHI OT KOHIIEHTpaluuu. BzauMoaeicTBue NUHKa ¢ Cepoil, COJISTHOM
kucnotol, xinopuaom meau (II). 'openue maruus.

JlabopaTopHbie ONBITHI.

17. B3aumoeiicTBre pacTBOPOB XJIOPHIa HATPUS U HUTpaTa cepedpa).

18. [ToryyeHue 1 CBOMCTBA HEPACTBOPUMOI'O OCHOBAHUs, HarpuMmep ruapokcuaa meau (II).

19. B3anmoaelicTBHE KMCIOT ¢ OCHOBAHHSIMH.

20. B3anmoaeiicTBHE KUCIIOT ¢ OKCHAAMU METAILJIOB

21. B3auMoeiCTBHE KUCIOT ¢ METaJIJIaMH.

22. BzauMogeiicTBUE KUCIOT C COJISIMU.

23. B3aumopeicTBIE MIEI0YEH ¢ KUCIIOTaMH.

24. BzauMoaeicTBUE MIEeI0YEN ¢ OKCUIaMU HEMETAJIOB.

25. BzaumopencTBre MIEI0UYCH C COISIMM.

26. [lonyyeHue u CBOMCTBAa HEPACTBOPUMBIX OCHOBAHUI.

27. B3anMoieiCTBHE OCHOBHEIX OKCUJOB C KHCIIOTAMHU.

28. BzauMoaeiicTBrEe OCHOBHBIX OKCHUIOB C BOLOM.

29. BzauMopeicTBHEe KUCIOTHBIX OKCHJIOB C IIEJIOYBIO.

30. BzaumonencTBre KUCIOTHBIX OKCHIOB C BOIOM.

31. B3aumoeicTBHE COJICH ¢ KHCIIOTaMH.

32. BzaumonencTBue cojied ¢ MeI0UYaMu.

33. BzaumoaeicTBHE COJIEH C COJISIMU.

34. BzaumoaeiicTBrEe paCTBOPOB COJIEH C MeTaIaMu.

IIpakTnueckas padora Ne4 "CpoiicTBa KUCIOT, OCHOBaHUM, OKCUJIOB U coJiei"”

IIpakTnyeckas padora NeS "Pemenue skciepuMeHTaIbHBIX 3a/1a4.

TemaTn4yeckoe NJIaHMpPOBaHHUeE MO Kypey «Xumusa», 8 kiace, PI'OC 000
0a30Bblil ypoBeHb (24. B He/le 10, Bcero 68 1),
YMK O.C. I'adpuessina

NoeNo HanmenoBanme TeMbI Bcero, W3 aux
m\it yac.
MPAaKT. KOHTD.
paboThI paboThI
1 Temal. Beenenue. [lepBonavanbHble 6 yac. 1
XUMHYECKHUE TTOHSATHUS
2 Tema2 ATOMBI XUMHYECKHX DJIICMEHTOB 9 yac. - 1
3 Tema3 [IpocTeie BeniecTa Buac. - 1
4 Temad CocaAuHEHUS XUMUYECCKHX 14uac. 2
2JIEMEHTOB
5 Tema5 l3MeHeHus1, MPOUCXOSIIUE C 13uac. - 1
BEIIIECTBAMHM
6 Tema6 PactBopenue. PactBopbl. 19yac. |2 1
CBolicTBa PacTBOPOB AIIEKTPOJIUTOB
PesepBHOe Bpemsi 1 gac
Bcero yacos S S
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Copaeprxanue nporpaMmbl
9 kaacc (68 4.)

Tema 1. BBenenne. O0masi XapakTepucTHKA XUMUYECKHUX 3JIEMEHTOB U XUMUYECKNX PeaKkumid.
Iepuoanueckuii 3axon u [epuoanyeckas cucrema xumuuecknx 3j1emenToB JI. U. MenneneeBa (11 uacoe)

XapakTepucThka sJeMeHTa Mo ero mnonoxkeHuto B Ilepuommueckoit cucreme JI. M. Menneneena.
CBolicTBa OKCUIOB, KHUCJIOT, OCHOBAaHMUN U COJIEH B CBETE TEOPUHU AIIEKTPOJIUTUYECKOW IUCCOLMALMU H
OKHUCJIEHUsA-BOCCTaHOBJIeHUsT [loHsATHE O mepexoaHbIx »sieMeHTax. AMQoTepHOCTh. ['eHeTHueckuil psia
nepexogHoro asnemenrta. [lepuonnueckuid 3akoH u Ilepuonnueckas cucremMa XUMHYECKUX 3ieMeHToB J[. U.
MengeneeBa. XuMUYeCKass OpraHU3alus KUBOM M HEXKHMBOUW NMpUPObl. XUMHUYECKUN COCTAB sApa, MAaHTUU U
3eMHOH KOPBl. XUMUYECKHE DJIEMEHTHI B KJIETKAX JKUBBIX OPTaHU3MOB. Makpo- U MUKpodIeMeHThl. O6001meHne
CBEICHMI 0 XUMUYECKUX peakiusax. Kiaccupukanus XuMHYECKUX PEaKIHid [0 pa3TUYHBIM OCHOBAHUSIM:

— 0 COCTaBY M YUCITY pEearupyromux U o0pa3yrolnuxcs BEIECTB;

— 10 TeroBoMy dhdexTy;

— 10 HaIpPaBJICHUIO;

— I10 U3MEHEHHIO CTETIEHEN OKUCIICHUS JIEMEHTOB, 00pa3yIOIINX Pearupyroniie BelecTBa;

— 1o da3ze;

— 0 UCTIOJIb30BAHMIO KaTaau3aTropa.

ITonsiTHE O CKOPOCTH XUMHUYECKON peakunu. PaKkTopsl, BIUAIOLNIME HA CKOPOCTh XUMHUUYECKUX PEaKIIUM.
Karanuzatops! u katanu3. MIHruOUTOpHl. AHTHOKCUIAHTHI.

Obobwenue u cucmemamusayusi 3HaHuti no meme Beedenue Obwas xapakmepucmuxa XumMudecKux
1eMeHmos u xumuyeckux peaxkyui. Ilepuoouyeckuii 3akon u Ilepuoduyeckas cucmema XumMuyecKux 21eMeHmos.
. U. Menoeneesa.

Koumponvnasa paboma 1. no meme «Bgedenue. Obwas xapaxmepucmuxka XumMuyeckux 371eMeHmos u
xumuyeckux peaxyui. Ilepuoouyeckuii 3axon u Ilepuoouueckas cucmema xumuyeckux snemenmos J. H.
Menoeneesa.

Hemoncmpayuu. Paznuaneie popmbl Tabmur [leprogudeckoii cucreMbl. MoelIn aTOMOB 3JIEMEHTOB [—
III nmeprnonoB. 3aBUCUMOCTD CKOPOCTH XUMUYECKON PEAKLIUU OT IPUPOAblI PEAarupyOLIUX BEIIECTB. 3aBUCUMOCTh
CKOPOCTH XHWMHMUYECKOW peaKIuu OT KOHIEHTpAIlMd pEarupyronux BeEIIeCTB. 3aBUCHUMOCTh CKOPOCTHU
XUMHUYECKON peaklMu OT IUJIOMAAN CONPUKOCHOBEHHUS PEArupyOUIMX BEHIECTB («KUIAIIUN  CIOM»).
3aBUCHMOCTh CKOPOCTH XHMHYECKOH pEaKIMHh OT TEeMIEepaTyphl pearupyrolux BemecTB. ['OMOTreHHbIH U
reTeporeHHbIN KaTtanu3bl. OepMeHTaTUBHBIN Katanu3. Marubuposanue.

Jlabopamopnvie onvimei. 1loaydeHue ruijpokcua IMHKA U UCCIIEOBAHUE €ro CBOMCTB. MoenupoBaHue
MOCTPOCHUS TEPUOJUYECKON TaOMUIBl. 3aMelleHHre Keine3oM MeAau B pactBope cyibdata menu (II).
3aBUCUMOCTh CKOPOCTHM XWMHUYECKOW pEeaKIMu OT TPHUPOJLI pPEarupyrollux BEHIECTB Ha MNPUMEPE
B3aUMOJICHCTBUS PA3MYHBIX KUCIOT C PA3IMYHBIMUA METANIAMU. 3aBUCUMOCTh CKOPOCTH XUMUUYECKON pEeaKIUuU
OT KOHIICHTPAIlMU PEAarupyrolIMX BEIIECTB HA MPUMEPE B3aUMOJICUCTBUS [IUHKA C COJISTHOM KMCIOTOW Pa3IMYHON
KOHIIEHTPAllUU. 3aBUCUMOCTh CKOPOCTH XMMHMYECKOW PEeakIMU OT IUIOMIaJAM CONPUKOCHOBEHUS PEArupYROIINX
BeleCcTB. MOJeNMpoOBaHUE «KHUIISIIETO CI0s». 3aBUCUMOCTh CKOPOCTH XUMHYECKON PEakiuu OT TeMIlepaTyphl
pearupymomux BelIecTB Ha IpuMepe B3auMmonercTBus okcuaa menu (II) ¢ pacTBopom cepHOUM KHUCIOTHI MpH
pa3IMYHBIX TeMIlepaTypax. PasnoxkeHue MepoKcHaa BOAOPOJa C IMOMOIIBI0 TUOKCHA MapraHila U KaTajasbl.
OOnapykeHue Karaja3bl B HEKOTOPBIX MHUIIEBBIX MPOAYKTaX. MHrubupoBaHUE B3aUMOACUCTBUS COJISHOU
KHCIIOTBI C LMHKOM YypoTponuHoM. KoHTponbHas pabora mo teme «Bmeaenue. OOmias xapakTepUCTHKA
XUMUYECKUX OJJIEMEHTOB M XuMuueckux peakuuil. I[lepmoanueckuit 3akon u Ilepuoaundeckass cucrema
xuMudeckux dyemeHToB JI. . MeneneeBay.

Tema 2.Metaibl (144.)

Bex Menubiii, OpOH30BBIH, KeNe3HBIH. MeTamibl B UCTOPUH YeloBedecTBa. llomokeHne MeTayuioB B
[Tepnonnueckoit cucreme JI. M. MenaeneeBa. Metaimmyeckas KpUCTaJUIMYECKAsl pelIeTKa M MeTaJuIMdecKast
XUMHUYecKass CBsi3b. OOmue ¢u3nyecKkue CBOWCTBA METaUIOB. XHMMHUYECKHE CBOWCTBA METAIOB Kak
BOCCTAaHOBHUTEJICH, @ TAaK)KE€ B CBETE HMX IMOJOXKEHUS B AJIEKTPOXMMHUYECKOM psAy HaNpsSKEHUW METalIOoB.
Koppo3us metaninoB u cnocodbl 00pb0bl ¢ Heil. CraBel, UX CBONCTBa M 3HadeHHe. OOIas XapaKTepUCTUKA
IIEIOYHBIX MeTauIoB. Metamnsl B mpupoje. O6mue crnocodsl ux nonydenus. Ctpoenue aromoB. lllenounsie
METAJUTBI - IPOCThIE BEIIECTBA. BaxkHelIlIne COeIMHEHNS MIETIOYHBIX METAIOB - OKCUIbI, THAPOKCUABI U COJU
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(xmopuabl, KapOboHaThI, CyIb(aThl, HUTPATHI), UX CBOWCTBA U NMPUMEHEHHE B HAPOJHOM Xo3siicTBe. KanmuiiHbie
ynoOpenusi. OOmas xapakTEpUCTHKAa 53JeMEHTOB TrinaBHOM moarpymmbl Il rpymmer. CTpoeHne aToMOB.
[[{enrouHO3emMeNnbHBIE METAIUIBI — MPOCTHIE BELECTBA. BaxkHel e coeIMHEHUS! EI0YHO3EMENbHBIX METAJIOB
— OKCH[bI, TUIPOKCUIBI U COJU (XJIOPHIBI, KapOOHATHI, HUTPATHI, CynbdaThl, GocdaThl), UX CBOHCTBA U
MPUMEHEHHE B HApOJAHOM Xo3siicTBe. AmomuHmi. CTpoeHHE atoMa, (U3NYECKUE M XUMHYECKHE CBOMCTBA
npoctoro BemiecTBa. CoeTMHEHUS allFOMUHUS — OKCHUJ U THIPOKCH], MX aM(OTepHBI xapaktep. Baxueiiiue
comu amomMuHus. [IpumeneHue amomMuHus U ero coenuHeHuid. JKemezo. Ctpoenue atoma, (U3NYECKHE H
XMMHYECKHUE CBOMCTBa mMpocToro BemiecTBa. ['eHernueckue psaapl Fe2+ u Fe3+. Baxkueitmume conm xenesa.
3HavueHWe Kejie3a W €ero COCAWHEHMM JJIs TMPUPOABI W HAPOJHOIO XO3SMCTBA. YPOK-YNpPaXKHEHUE C
HCIOJIb30BAaHUEM CaMOCTOSITENIbHOM paObOTHI MO BBHITOJIHEHUIO TPOBEPOUYHBIX TECTOB, 3aJaHUI U YIIPaKHEHUIA.

O606wenue 3nanuti no meme «Memannvly. Konmponvnas paboma 2. no meme «Memannvly.

Hemoncmpayuu. OOpasupl LIENOYHBIX M IIEJTOYHO3EMENbHbIX MeTauioB. (OOpa3ibl  CIUIaBOB.
B3anmoneiictBue HaTpus, JIMTUS U KajdbLHs C BOJOM. B3aummoaeicTBHE HATpuUs M MarHus C KHUCIOPOJOM.
B3aumopeiictBue MeramnoB ¢ Hemerauiamu. Ilomydenue ruapokcunoB xkenesa (II) m (III). KauectBennsie
peakuuu Ha uoHbl Fe2+ u Fe3+.

Jlabopamopnvie onvimsi. B3auMonelicTBre pacTBOPOB KUCIOT U cojieil ¢ MeTauiaMu. O3HaKOMJICHHE C
pynamu skenesa. OKpallluBaHHWE IUIAMEHM COJIIMM LIEJIOYHBIX METalIoB. B3aumoneicTBue KanbIus C BOJOU.
[Tonydyenue ruApokcuaa KalbllMs M HUCCIENOBaHHE ero cBONCTB. [lomydeHue ruapokcuja aalOMUHUS U
HCCJIEIOBAHUE €r0 CBOMCTB. B3amMopencTBue xeie3a ¢ COMAHOM KUCIOoTOU. [loyyeHrne ruipoKcuoB xeinesa
(IT1) u (III) 1 uccnenoBaHME UX CBOKCTB.

Tema 3. [Ipaktukym 1 «CBoiicTBa MeTA/LI0B M UX coequHeHuD» (14.)
Ilpakmuueckasa paboma. PemieHue 5SKCIEPHUMEHTAIBHBIX 3a7ad Ha pacloO3HAaBaHUE M TIOJTY4YECHHUE
COEIMHEHUI METaJlIOB.

Tema 4. Hemerajuinl (244.)

OO01mas xapakTepucTUKa HEMETAJUIOB: MoJiokeHue B Ilepuoanueckoil cucteme, 0COOEHHOCTH CTPOEHUS
aTOMOB, 3JIeKTpooTpHuaTesbHOCTh (D0) Kak Mepa «HeMeTalmMuHoCcTHY, paa D0. Kpucrammueckoe cTpoeHne
HEMETaJZIOB — MpoCThIX BewecTB. Aumorponus. dusmueckue cpoiicTBa HemeTauioB. OTHOCHUTENIBHOCTh
MOHATHH «MeTauD» — «HeMeTalu». Bogopon. Bopa. Ilonoxenue Bonmopoma B Ilepuomuueckoii cucteme
xumuyeckux smeMmeHtoB J[. WM. Menneneea. CtpoeHue aroma M Mojekynbl. dusmyeckue u XUMHUECKHE
CBOMCTBa BOJIOPOJA, €ro MojydeHHe M npuMmeHeHue. Boma. CtpoeHue Mousekynsl. BomoponHas xumudeckast
cBs3b. DU3MYECKHE CBOWMCTBA BOJABl. AHOMAJMU CBOMCTB BOJBI. [ 'uiapoduibHbie U THAPOGHOOHBIE BEIIECTBA.
Xumuueckue cBoiicTBa BoJbl. KpyroBopot Boab! B pupoze. Bogoounctka. Asparust BoJbl. beIToBbIe GUIBTPHI.
MunepanpHbple Bojbl. JMcTWIMpoBaHHas Boja, €€ MOdydeHue M mnpumeHeHue. OOmias XapaKTepUCTHKa
rajjoreHoB. CtpoeHne atoMoB. IIpocTeie BelecTBa 1 OCHOBHBIE COEIMHEHUS TralOreHoB, UX cBolcTBa. Kparkue
CBEICHUs O XJiope, Opome, Grope u noje. [IpuMeHeHne rajJoreHoB U UX COEIUHEHUI B HApOAHOM XO3siCTBe.
Cepa. CtpoeHue aToma, aJuIOTpOMUs, CBOMCTBA U MpUMeHeHne pomouueckoit cepsl. Oxcuanl cepsl (IV) u (VI),
UX TOJIy4€HHUe, CBOWCTBA U npuMeHeHue. CepHasi KUCJIOTa U €€ COJIM, UX NMPUMEHEHHE B HapOJHOM XO3siCTBe.
IIpon3BoacTBO cepHOM KUCIOTHI. A30T. CTpOEHHE aToMa U MOJIEKYJIbI, CBOMCTBA IIPOCTOr0 BeHlecTBa. AMMMUAK,
CTpOEHHE, CBOMCTBA, MoJyyeHue U npuMmeneHue. Coiu aMMOHMS, UX CBOMCTBA U mpuMeHeHne. OKcuapl a3ora
(I) m (IV). A3oTHas kucnora, ee CBOWCTBA U MpUMeHeHHe. HUTpaTel 1 HUTPUTHI, TpoOIeMa UX COJEpKAHUS B
CEJIbCKOXO3SCTBEHHONW MpOoAyKIMHU. A30THBIE yaoOpenus. Pocgop. CTpoeHne aToMa, auIOTpOnusi, CBOIlCTBa
6ernoro u kpacHoro (ocdopa, ux npumeHenre. OCHOBHbIE coetuHeHUs: okcul pochopa (V) u oprodochopHas
kuciorta, pocharel. PocdopHbie ynodbpenus. Verepod. CTpoeHue aroma, aJlIOTPOIUs, CBOMCTBA MOAU(PUKAIIHIM,
npumenenne. Oxcunel yriaeposa (I1I) u (IV), ux coiicTBa u npumeHenne. KapOoHaThIl: KaJIbLIUT, COJla, MOTALIl, UX
3Ha4YE€HHE B IPUPOJE U KNU3HU destoBeka. Kpemuuii. CtpoeHne aTomMa, KpUCTAIUIMYECKUI KPEMHHUM, €ro CBOMCTBA
u npumenenue. Oxcun kpemuus (IV), ero npupoansie pasHOBUAHOCTH. CHIIMKAThl. 3Hau€HHE COEAMHEHUM
KpEeMHUSI B >)KMBOW M HeXuBOHM mpupoje. [loHstue o cuiamkaTHOW mpombluieHHOCTH. Obobwenue no meme
«Hememannviy. Ypox ynpasicnenue ¢ ucnoivb3o8anue camocmosamenbHou pabomsl no 6biNOJIHEHUI0 NPOEEPOUHbIX
mecmos, 3a0anUll U YNPA’CHEHULL.

Konumponvnaa 3. paboma no meme «Hememannviy

Hemoncmpayuu. OOpasipl TaJOreHOB — IMPOCTHIX BEIECTB. B3anmmopaelcTBUE raloreHoB ¢ HaTpUEM,
aTroMUHUEM. BwITecHeHHEe XJopoM OpoMa WM #o/la W3 pPacTBOPOB WX cojieil. BiammomeilcTBue cepbl C
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METAJUIaMH, BOJOPOAOM M KHCIOPOAOM. B3auMoAeicTBHE KOHLIEHTPUPOBAHHOM CEPHOM KHCIOTBI C MEJBIO.
OOyrinuBaHue KOHIICHTPUPOBAHHONW CEPHOM KHUCIOTOM OpPraHMYEeCKUX CoenuHeHMi. Pasz0aBrieHue cepHOM
KUCJIOTBL. B3aumonelcTBHe KOHUEHTPUPOBAHHOW Aa30THOM KHUCIOTBI C Meapro. [lornmomenue yriaem
pacTBOpPEHHBIX BEIIECTB WM Ta30B. BoccTaHoBineHume menu u3 ee okcuaa yriaem. OOpasibl NPUPOIHBIX
COCMHEHMI XJopa, cepbl, docdopa, yriepona, kpemuus. OOpa3ipl BaXHEUITNX JJIs HAPOJHOTO XO3SHCTBA
cynbdaToB, HUTPATOB, KapOOHATOB, (hochaToB. OOPA3IILI CTEKIA, KEPAMHKH, IIEMEHTA.

Jlabopamopnvie onvimwei. Ilonydyenue, coOupaHue M pacno3HaBaHue Bojopona. MccienoBanue
MOBEPXHOCTHOTO HATSHKEHUS BOJbI. PacTBopeHHMe mnepmaHraHara Kajusi WM MEAHOTO Kymopoca B BOJE.
I'uapatamms o6e3BoxkeHHoro cyinbdara meau (II). Msrorosnenwe rumcoBoro ornedatka. O3HAKOMIICHHE C
KOJUIEKIIMEW OBITOBBIX (DUIBTPOB M M3YUYEHHUE MHCTPYKIHMH JOMAIIHEro ObITOBOro (uibrpa. O3HAKOMIIEHUE C
COCTaBOM MHHEpaJbHOW BOJbl. KauecTBeHHass peakiusi Ha TaloreHuaA-uoHsl. Ilomydenue, coOupaHue u
pacrno3HaBaHue Kuciopoaa. ['openue cepbl Ha Bo3ayxe U kuciopojae. CBoicTBa pa30aBIeHHOIN CEpHOM KUCIOTHI.
W3yuenune cBoiicTB amMmuaka. Pacno3naBanue comeil ammonus. CBoiicTBa pa30aBiieHHOW a30THOW KHCIIOTHI.
B3anMoeiicTBre KOHIIEHTPUPOBAHHOM a30THOM KUCIIOTHI ¢ Meablo. PacrioznaBanue - pocdaros. 'openue yris
B kucnopoje. Ilomydenue, cobupanue u pacrno3HaBaHHe yriekucioro rasa. [lomydenune yronpHOW KHCIOTHI H
usydeHue ee cBoicts. [lepexon kapbonata B rugpokapOoHar. Pasnoxxenue rugpokapbonara Harpus. [lonydyenue
KPEMHEBOU KUCIIOTBI U U3yUEHHUE €€ CBOMCTB.

Tema 5. IIpakTukym 2 «CBoiicTBa coefuHeHUI HeMeTaJLI0B» (3 4.)
Ilpakmuyeckas paboma. PelieHne sKCiepUMEHTANbHBIX 331a4 110 TeMe «lloarpynmna rajioreHoB».
IIpaxmuueckas paboma. Pelienne skcriepuMeHTaNnbHbIX 3a1a4 1o teMe «lloarpynna kuciopogay.
IIpakmuyeckasa paboma. Ilonydyenue, coOupanue U pacro3HaBaHHUE Ta30B.

Tema 6. KpaTkue cBeieHusi 00 OpranHm4ecKux coenHeHusix (44.)

Yraeogopoabl. Heoprannueckue u opraHM4ecKrue BelecTBa. Y rIeBOAOpOIbl. MeTaH, 3TaH, MpOIaH Kak
npeleibHble yIIeBOJOPOAbl. OTHIEH W aleTHIeH KaK HempeelbHble (HEHACBHIIICHHBIC) YIIIEBOJOPOIBI.
I'openue yrieBogoponoB. KauecTBeHHbIE peakuy HAa HENPEAEIbHbIE COCAMHEHU. Peakuus neruapupoBaHus.
Kucnoponcoaepxkaiue opraHu4eckie COeIUHEHUS. DTUIIOBBIA CIHUPT, €ro MOoJIy4YeHHe, MpUMEHeHue U (U3no
JIOTUYECKOE JeCTBHE. TpexaTOMHbI COUPT riauuepuH. KaduecTBeHHas peakuusi HA MHOTOAQTOMHBIE CIUPTHI.
VYKCcycHasi, CTeapUHOBAsI M OJICMHOBAs! KMCJIOThI — IPEICTABUTEIH Kiacca KapOOHOBBIX KHUCIOT. JKupbl. Mpuia.
A3oTcozepkalue OpraHMYecKHe COEAUMHEHMs. AMMHOrpynmna. AMHMHOKHMCIOTHL. AMHUHOYKCYCHas KHCJIOTA.
benku (mpoTennsl), UX QYHKIIUU B )KUBBIX oprann3mMax. KadecTBeHHbIE peaKIiK Ha OEIKU.

Lemoncmpayuu. Monenu MOJIEKyJl METaHa, 3TaHa, NpolaHa, dTWIEHA M aueTuieHa. B3aumonencTeue
TUJIeHa ¢ OpOMHOW BOJOW M pacTBOpOM MepMmaHranara kauus. OOmmue XHMMHUYECKHEe CBOMCTBA KMCJIOT Ha
IpUMepe YKCYCHOM KUCIIOThl. KauecTBeHHas peakiusi Ha MHOTOATOMHbBIE CIIUPTHI.

Jlabopamopnuie onvimol. KaueCTBEHHbIE pEaKIIUK Ha OENIKH.

Tema 7. O6o061meHHe 3HAHUT 0 XMMHUH 32 KypC 0CHOBHO# 1iKoJibl. [Tonroroska k OI'J (11 4.)

Ilepuonuueckuii 3akoH u Ilepuonnueckas cucremMa xumudeckux sneMeHTtoB JI. M. Menneneesa.
@u3nyeckuii CMbICI TOPSAIKOBOTO HOMEpa 3JIEMEHTa, HOMEpPOB MEpuoja U TpYHIbl. 3aKOHOMEPHOCTH
U3MEHEHHUS CBOMCTB 2JIEMEHTOB U MX COCIMHEHHUI B MEPUOJAX U IPYMNIAX B CBETE MPEACTABICHUI O CTPOECHUU
aTOMOB 3JIeMeHTOB. 3HaueHue [lepuoanueckoro 3akoHa. Buapl XuMHUYECKHX CBA3€H M TUIBI KPUCTANIMYECKUX
penieTok. B3anMocBs3b cTpoeHUst U CBOMCTB BemlecTB. Knaccuduxamnus XUMHUUECKUX PEAKIHA MO pa3iIndHbIM
MpU3HaKaM (YUCIIO M COCTAaB PEAarupyrolIMX M oOpa3yloIMXCsl BEIIECTB; HAIW4YME TpaHMIbl pasziena das;
TeroBol 3¢ (}eKT; M3MEeHEHHE CTENeHEeW OKHCIEHUS aTOMOB; HCIIOJNb30BaHUE KaTalu3aTopa; HalpaBlieHHE
nporekanus peakuuu. CKOpOCTb XUMHUYECKMX peakiuil u QaxTopsl, Biusiomue Ha Hee. OOpaTUMOCTb
XUMUYECKHX pPEaKUUid M CcrnocoObl CMEIIEHHS XUMHUYECKOro paBHOBecHs. IIpocTele M CIOXKHBIE BEIECTBA.
Meramiel 1 HeMeTauibl. ['@HeTHYecKkue psAapl MeTajlla, HeMeTala W IepexonHoro Meramwia. OKcuasl U
THJIPOKCUABI (OCHOBaHMSA, KUCIIOTHI, aM(pOTepHbIe THIPOKCUABI), coinu. Mx coctas, kimaccudukanus u oduiue
XUMHUYECKHAE CBOMCTBA B CBETE TEOPUU IEKTPOJUTUUECKON AUCCOLMAIMH. 3alIUTa IPOEKTOB.
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TemaTHYeckoe NJIAHUPOBaHME MO Kypcy «Xumusa», 9 kiaace, PI'OC 000
0a30BbIi YPOBeHb (24. B HeeI10, Bcero 68 u),

YMK O.C. I'adpuessina

NoeNe HanmenoBanme TeMbl Bcero, W3 aux
m\o yac.
MpakT. | KOHTP.
paboThl paboTsl
1 | Temal. Beenenue. OOmiast xapakrepucTika | 11 gac. 1
XAMUYECKHX DJICMCHTOB U XUMHYECKHX
peakuuii. [lepponnyeckuii 3aKoH 1
[lepuoanueckas cucteMa XMMHUYECKUX
anemenToB JI. 1. MenaeneeBa
2 | Tema2 MeTamisl 14 yac. 1
3 | Tema3s IIpaktukym 1 «CBoiicTBa METAIIOB 1 yac. 1
U UX COCIUHEHUN)
4 | Tema4 Hemeramisl 244ac. 1
5 | Tema5 Ilpaktukym 2 «CBolicTBa 34ac. 3
COCJIMHEHUI HEMETAJIJIOB)
6 | Tema6 Kparkue cBeeHust 00 OpraHu4ecKux | 4 dac.
COCIMHEHMAX
7| Tema7 O000IIeHNE 3HAHUI 110 XUMHH 3a 114ac 1
Kypc ocHOBHOM 11koJbl. [lonroroska k OI'D
Bcero yacos 68 4 4
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