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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1O XHMHM Ha YpPOBHE OCHOBHOro o0OI1ero oOpa3oBaHuUs
COCTaBlicHa Ha OCHOBe TpeOOBaHUN K pe3ylbTaTaM OCBOCHHMS OCHOBHOM
o0pa3oBaTenbHON TPOrpaMMbl OCHOBHOTO 00111eT0 00pa30BaHus, MPEACTaBICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBE (QeaepalibHON paboueid MporpamMmbl
BOCITUTAHUA U C YYETOM KOHLIETIIMH NPENOJaBaHus YYeOHOro IpeaMeTa « XUMHUS»
B 00pa3zoBaTeNbHBIX opranu3ausx Poccuiickoit deneparuu.

[IporpamMMa mo xumuM Aa€T MPEACTABICHHUE O LENSIX, OOIIel CcTpaTeruu
oOy4eHHs, BOCHUTaHUS W Pa3BUTHI OOYy4YaIOMIMXCA CpPEACTBAMU Y4eOHOIO
npeamera, YCTaHABJIMBAECT o0s3aTeNbHOE MIPEAMETHOE COJICpKaHHUe,
OPEeIyCMaTPUBAET PACIPENCICHUE €ro I0 KiaccaM M CTPYKTypHUpPOBaHHUE IIO
pazznenaMm M TeMaM MPOrpaMMbl MO XUMHUH, ONpPENENseT KOJIMYECTBEHHbIE U
KaueCTBEHHbIE XapaKTEPUCTUKU coJiepKaHus, PEKOMEHAYEMYIO
[OCJIEOBATENBHOCTh  M3YYEHUST XHUMHM C YY4ETOM  MEXIOPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBfA3€HM, JIOTUKM Y4YeOHOro IMpolecca, BO3PACTHBIX
OCOOCHHOCTEM  00ydYaroIIMXCs, ONpeAeNsieT BO3MOXKHOCTU MpeaMmeTa JJis
peanuzaiuu TpeOOBaHUI K pe3yJibTaTaM OCBOCHHUSI OCHOBHOUW 00pa30oBaTelIbHOU
MporpamMMbl Ha YPOBHE OCHOBHOT'O OOLIEro 0Opa3oBaHMs, a TakKe TPEOOBaHUM K
pe3ysbraTaM 0Oy4eHHs XMMUU Ha YPOBHE LIeJIe U3yyeHus MpeIMeTa U OCHOBHBIX
BUJOB Y4YEOHO-TIO3HABATEJILHOM JAESITENBHOCTH OOYYaloUIerocsi IO OCBOEHHUIO
y4eOHOI0 COIepKAHUS.

Oco0ennocru aerei ¢ 3I1P

Hetn ¢ 3IIP mmoxo 3amomMuHaioT MHGOPMAIMIO, MOTOMY 4YTO OOBEM MX
KPaTKOCPOYHOM U JOJTOBPEMEHHOW MaMATH OIPAaHUYEH, €CTh HapyLIEHUs
MexaHu4yeckoil mamsaTH. VX BOCIOMHMHAHMSI OTPBIBOYHBI, HEMOJHBI, TOJBKO YTO
BbIYUEHHBI YpOK, ObIcTpo 3a0biBaercs. Ilnmoxass mamsaTh Memiaer BO BpeMs
3aHATUA: HAOpUMEp, TaKoMy pPEOEHKY MPUXOIUTCS MOCTOSHHO HAlOMHHATH
YCIJIOBHS 33241 WM TPaBUIIO, OH IyTAET CJIOBA U T.J.

UM Tpebyercst 0oJibllie TOMBITOK, YTOOBI 3allOMHUTH YTO-TO, TOITOMY
HEOOXOAMMO MHOIOKpaTHOE€ TMOBTOpeHHe HoBoil wuHpopmamuu. Ilpu eé
Bocnpoun3BeneHnn pedenky ¢ 3[IP taxke Hy)XHO OOJbllle BpEMEHH, TaK KaK OH
JI0JITO TIOJIOUPAET HYKHBIE CIIOBA.

N3-3a mI0XoM naMsTé O MHOTUX MPEAMETAxX, MOHATUSAX, SIBIICHUSAX Y JETEH C
3I1P cknanpiBaercsa ¢pparMeHTHOE Mpe/ICTaBlIeHre: o0as KapTUHa €CTh, HO 4acTh
KyCOUYKOB MO3auKH OTCYTCTBYET.

Harnsinuelii maTepuan ycBawiBaeTCs HAMHOTO JIy4llle, 4Ye€M CJIOBECHBIMH,
03TOMY MPU 0OBSICHEHUH HEOOXOIMMO MCIOJIb30BaTh PUCYHKHU, TPOCTHIE CXEMBI.

[Tpu 3I1P pebGenky TpyaHO yAepKUBaTh BHUMAHUE HA OJHOM IpEIMETE WU
3aHATHH, OH TIOCTOSIHHO Ha YTO-TO OTBJIEKaeTcsi. PeOeHOK HeyCcuaunB, HECTIOCOOCH
BBIMOJHATH 3a/laHue 10 KoHua. UYUToObl caenaTh 3aHATHS B IIKojie Oosee
3¢ (PEeKTUBHBIMU U UHTEPECHBIMU AJI1 peOeHKA, HEOOXOAMMO OPraHU30BaTh UX TaK,



4TOOBI ObLJIa YETKA CMEHA BUJIOB I€ATEIBHOCTH.

OOpa3Hoe MBIIUIEHHE Yy TaKWX JAETe HApPYyIIEHO, TO €CTh OHU HE MOTYT
MPEACTABUTH JAETAIBHO KOHKPETHYIO CUTYALMIO WIH MPEAMET B yME.

AOGCTpakTHOE MbIIICHHE (OTBJICUYCHHBIM TOWMCK pEIIeHUs MPOOJIeMBbl,
CIIOCOOHOCTH B3IJISIHYTh Ha CUTYAIIMIO B IIEJIOM, HE 00paliasch K OMbITY, OpraHaM
YyBCTB) M JIOTMYECKOE MBIIUIEHHE (YMEHHE BBICTpAauBaTh IPUYUHHO-
CIIEICTBEHHBIC CBSI3U, NPUMEHSS WU AHAJIU3UPYs 3HAHMS, IMOJIY4YEHHBIE paHEe)
paboTaloT TONBKO, eciu pebOeHKa HampaBisieT B3pociblid. CaMOCTOSITENHHO
peOCHOK HE MOXKET cJenarh Kakoi-To oOHuil BBIBOJ, KJIACCH(PHUIMPOBATDH
nH(GOPMAIIMIO, BBIACTUTh OCHOBHBIE NMPU3HAKH MPEIMETOB, CPaBHUBATh, HAWTH
pa3nuuus U od11ee Mex 1y HUIMH, HAalTH CBSI3b U T.[.

Hetu ¢ 3IIP yacTo mo34HO HAYMHAKOT FOBOPUTH, HENPABUIBHO MPOU3HOCAT
MHOTHE 3BYKHM, Y HHMX HEOOJIbLIOW CIIOBapHbIM 3amac, UM CIOKHO HOCTPOUTH
JUTMHHOE TIPEJIOKEHHE.

3agepkka TCHUXMYECKOTO pa3BUTUSI OCOOCHHO CHJIBHO BIHUAET Ha
CIIOCOOHOCTh PEOEHKAa YNPABIATH CBOMMHU JEHCTBHUSIMH, UYBCTBAMH, SHEPrUEH,
BOJICH. Y TaKUX JETEU:

- IOCTOSIHHBIE PE3KUE MEPENAIbl HACTPOEHUS;

- BHYIIIAEMOCTb, OBICTPO MOMAJIAET MO/ BIUSHUE APYTUX;

- YaCThIE MPOSIBICHUS arpECCUH, BCIIBIIIKY THEBA;

- IIOBBILICHHAS TPEBOKHOCTb, CTPaX;

- HU3Kasi CaMOOIIeHKa, HEYBEPEHHOCTh B ce0e;

- HE JKeJaHHWe YTO-I1U00 clieNnaTh;

- HECITIOCOOHOCTh CaMOCTOSITENIbHBIM JICHCTBUSIM;

- TUIIEPaKTUBHOCTB;

- HEpEeIKO COBEpIIACT MOCTYNKH, HAaXOJSACh B CHUJIBHOM BO30YXKIEHUHU, B
coctosinuu addexra.

OcobeHHOCTH yUeOHOU IeITEIIBHOCTH.

[Tpu oOyuenun neteit ¢ 31TP HEOOXOAUMO YUUTHIBATh CIENYIOLIEE:

- OHU YMEIOT HaXOJUTh PEIICHUsI COOTBETCTBEHHO C BO3PACTHONW HOPMOM;

- OHU OXOTHO MPUHUMAIOT ITOMOIIIb;

- YPOK HYKHO MaKCHUMaJbHO Pa3zHOOOpa3uTh C MOMOUIBIO AUAAKTUYECKUX
MaTepHUAaJIOB, AOTOTHUTENbHBIX YIIPAKHEHUN U PU3KYJIbTMUHYTOK;

- OHM Jy4Yllle MOHUMAIOT CKa3aHHOe, Ojarojaps KapTUHKaM M HarJisIHbIM
OCOOUSIM U MHOTOKPAaTHOMY IOBTOPEHUIO;

- OHU MOTYT YJIOBUTh CIOKET, OHATH U PEUIUTh 33J]a4y, YTO-TO 3alIOMHUTh.

[Ipu M3yyeHUu XMMUU Ha YPOBHE OCHOBHOT'O OOLIEro 0Opa30BaHUsS BAKHOE
3Ha4YeHHe NPUOOPEIH TaKue LeJH, KaK:

— (GOopMUPOBaHME WHTEIUIEKTYaJIbHO Pa3BUTOW JIMYHOCTH, TOTOBOM K
caMo00pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSATEIBHOMY MPUHATHIO PELICHUMH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOLIUMCS YCIOBUSAM KHU3HU;



— HampaBJCHHOCTh OOYy4YeHHs] Ha CHCTEMAaTH4YeCKOe MPHOOIIECHHE
oOy4JaronMxcsi K CaMOCTOATENbHON IT03HABATEIbHON NIEATEIbHOCTH, HAyYHBIM
METOJilaM MO3HAHUS, (POPMHUPYIOINIMM MOTHUBAILMIO U Pa3BUTHUE CIIOCOOHOCTEH K
XUMUH;

— o0ecrnieyeHue yciaoBHi, CITOCOOCTBYIOIIUX MPUOOPETEHUIO 00YUYaIOIIUMHUCS
ONbITa PA3HOOOPA3HON MAEITENBHOCTH, MO3HAHUS W CAaMONO3HAHWS, KIIOYEBBIX
HaBBIKOB (KJIFOYEBBIX KOMIIETEHIIMI), UMEIOIIUX YHUBEPCAIBHOE 3HAUCHHE ISl
Pa3JIMYHBIX BUJIOB JEATEIbHOCTH;

— (¢opmupoBanue o0meld (QyHKIMOHAIBHON U E€CTECTBEHHO-HAYYHOU
rPaMOTHOCTH, B TOM YHCJIE€ YMEHHH OOBACHATH U OICHUBATH SIBJICHUS
OKPY’KAIOLIEr0 MHUpPa, UCIOIb3Yys 3HAHMS U OMBIT, MOJYYEHHBIE MPU H3YUYCHUU
XUMUH, TPUMEHATh WX MPU PEIICHWH TPOOJeM B IOBCEIHECBHOW JXU3HU W
TPYZIOBOU JIEATEIIBHOCTH;

— (¢dopmupoBaHue y OOy4YaIOMIMXCS TyMaHUCTUYECKUX OTHONICHHH,
MOHUMAaHUSl [EHHOCTH XUMHUYECKUX 3HAHUM JJIS BBIPAOOTKH OSKOJOTUYECKU
IeJ1eCO00pa3HOr0 TMOBENIEHUS B OBITY M TPYIOBOM JESITEIBHOCTH B IEJISIX
COXPAHEHUS CBOETO 3/10POBbs U OKPYKAKOUIEH IPUPOIHON CPEIBI;

—pa3BUTHE MOTHUBAIMU K OOYUYEHMIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCIIMTAHHIO HAa OCHOBE YCBOEHHS OOIIEUEIOBEYECKUX ILIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY NpO(dUIIs U HANpaBICHHOCTH NAJTbHEUIIETO
00yueHus.

OOmiee 4YuCIO YacoB, OTBEAEHHBIX JUIsI HM3YyYEHHMs] XMMHUU Ha YpPOBHE
OCHOBHOTO 00IIIer0 00pa3oBaHus, cocTaBisieT 136 JacoB: B 8 kitacce — 68 yacos (2
yaca B Hezelo), B 9 kimacce — 68 yacos (2 yaca B HEJCIIO).

TOUKA \!pocm

Jlannas oOpa3oBartenibHas mporpaMmma 00ecIeurnBaeT YCBOSHUE yUalTUMUCS
BOKHEUIITUX XUMUYECKUX 3aKOHOB, TEOPU U MOHATUH; (HOPMUPYET MPE/ICTABICHUE O
POJIM XMMHH B OKPYKAIOIIEM MUPE U )KU3HM 4esioBeka. [Ipyu 3ToM OCHOBHOE
BHUMAHUE YAECISAETCS CYIHOCTH

XUMHUYCCKHUX peaKuHﬁ N METOAaM UX OCYHICCTBJIICHUAA.

OpHUM M3 OCHOBHBIX IPHUHIIMIIOB IOCTPOEHHUSI IPOTPAMMBI SIBJISIETCS TPUHIIUI
JOCTYITHOCTH . DKCIIEPUMEHTAJIbHBIE JAaHHBIE, TOJYYEHHbIE YUAIllIUMUCS TPU
BBIIIOJIHEHUH KOJMYECTBEHHBIX OMBITOB, O3BOJISIOT yYalIUMCS CAMOCTOSITEIBHO
JieaTh BBIBOJIbI, BBIABIIATH 3aKOHOMEPHOCTH. [101X0/1b1, 3a7105KEHHBIE B COIEpKAHUE
IpOrpamMMbl Kypca, CO34at0T HEOOXOIMMBIE YCIOBUS JIsl CACTEMHOI'O YCBOEHUS
y4YalllMMHUCS OCHOB HayKH, 1Jisi 00€CTeueHrs Pa3BUBAIOILIETO U BOCIIUTHIBAIOILIETO
BO3JIEUCTBUS O0YyUEHHUS HA TUYHOCTD YYaIllEerocs.

dopMupyemble 3HaHHS TOKHBI CTaTh OCHOBOM CUCTEMBI YOSKICHUN TKOIHHUKA,
LEHTPAJIBHBIM SIIPOM €TI0 HAyYHOT'O MUPOBO33PEHUS.



Onucanue MaTepuantbHO-TEXHUYECKOM 0a3bl LeHTpa « Touka pocTay,
HCIO0JIb3YEeMOT0 VISl peaju3auuuo0pa3oBaTe/bHbIX IPOrpaMM B PAMKAaX MPernoj
aBaHMA XUMUH

Hudgposaa (komnvromepnasn) naoopamopus (LlIJI), nporpaMMHO-anmapaTHbINA
KOMILJIEKC, JaTYMKOBAsi CUCTEMA — KOMILIEKT y4eOHOro 000py10BaHus,
BKJTFOYAIOITNI H3MEPUTENBHBINA OJIOK, HHTEP(hEHC KOTOPOTO MO3BOJISET 00ECIIeYnBaTh
CBSI3b C MEPCOHAJILHBIM KOMIBIOTEPOM, U HA0OP IaTUUKOB, PETUCTPUPYIOIIUX
3HAYCHUS PA3TUIHBIX (PU3UUECKUX BEIIMYHUH.

Jamuuxk memnepamypvt ni1amuHnogwvlit — TPOCTON U HANEKHBIA TaTUUK,
MpeAHa3HAuYEH JJI1 U3MEPEHHUS TEMIIEPATYPbl B BOJHBIX PACTBOPAX U B Fa30BbIX
cpenax. imeet paznuunbiii auamna3on usmepenuit ot —40 no +180 °C. TexHuueckue
XapaKTEPUCTUKHU JAaTYMKA YKa3aHbl B MHCTPYKIMU IO dKCIUTyaTaluu. /lamuux
memnepamypst mepmMOonapHulil peIHa3HAYEH U1 u3MepeHus Temmneparyp a0 900
°C. cnonb3yeTcs Mpy BBINIOJHEHUH PabOT, CBA3aHHBIX C U3MEPEHUEM TEMIIepaTyp
IJIAMEHH, TUIABJICHUS U Pa3JI0KEHUS BEILIECTB.

Jamuuk onmuyeckoii nnomuocmu (Koaopumemp) — NIpeIHA3HAYCH U1 U3MEPEHUS
ONTHUYECKOM IJIOTHOCTH OKPAIIEHHBIX pacTBOPOB. McHob3yeTcs Ipy N3y4YEHUH TEM
«PactBOpB», «CKOPOCTH XUMUYECKUX PEAKIIUIN», ONIPEAEICHUN KOHIIEHTPalun
OKpalICHHBIX HOHOB.

Jamuuk pH nipeHa3HayveH 711 U3MEpPEHUs BOAOpoaHOro nokasaresns (pH) BoaHbIX
PacTBOPOB B PA3IMYHBIX UCCIIEIOBAHUSIX 0OBEKTOB OKPYKAIOIIEH CPE/IbI.

Jlamuuk 31eKmponpoeooHocmu NPEeJHA3HAYEH ISl U3MEPEHUS YIEIbHOM
AJIEKTPONPOBOIHOCTH KUJIKOCTEH, B TOM YHCJIE€ U BOJAHBIX PACTBOPOB BEIIECTB.
[IpumensieTcs pu U3y4eHUH TEOPUH SIIEKTPOIUTUYECKON JUCCOLMALIIH,
XapaKTEPUCTUK BOAHBIX PACTBOPOB

TOUKA \'pocm
Y ﬂamlum xﬂopud-uonoe I/ICHOJ'IB3yeTC$I IJId KOJIMYCCTBCHHOT' O

OTpEeIeJICHUS COJIEPKAHUSI HOHOB XJIOpa B BOJAHBIX PACTBOpax, MOUBE, MPOIYKTaxX
nuTtanus. K natunky nmoakitodaercs noHoceneKTUBHBIN anektpon (MCD) (pabounii
ANEKTPOJ), MOTEHIHAI KOTOPOTO 3aBUCUT OT KOHIIEHTPAIIMU ONPEIEIIeMOro HOHA, B
JaHHOM ciiydae oT KoHieHTparuu annonoB Cl°. [Torentman MCD onpenensior
OTHOCHUTEJIBHO DJIEKTPO/Ia CPAaBHEHHS, KaK MIPABUIIO, XJIOPCEPEOPSTHOTO.

Jlamuuk Humpam-uonog peHa3HAYEH U KOJTUICCTBEHHOTO OIPECIICHHMSI
HUTPATOB B Pa3IMYHBIX 00bEKTaX OKPY’KAIOIICH CpeIbl: BOJIE, OBOIAX, PPYKTaxX,
KOJIOACHBIX U3JIEIUIX U T.J.

Mukpockon yughpoeoin npeHazHaAYCH 151 U3yYeHUsT (HOPMBI KPUCTAIIOB U
HaOJII0JICHHS 32 POCTOM KPHCTAJIIOB.

Annapam 013 npoeedenusn xumuueckux peaxkyuii (AIIXP) npeaHa3HayeH s
MOJIYYCHUS M ICMOHCTPAITUU CBOMCTB TOKCUYHBIX TIAPOB U Ta30B . JTH BEIIECTBA
MOJTy4aroTCsl B KoJIOe-peakTope, U Ipu HarpeBaHuu (Miau Oe3 HarpeBaHus)
ra3000pa3HbIe BEIIECTBA IPOXOIAT Yepe3 MOTJIOTUTEIbHbIC EMKOCTH (HACAIKH) C



pacTBOpamMH peareHToB, BCTYNAIOT C HUMH B peakiuio. M30bIToK Ta3a normaomaercs
KUJKUMU U TBEPJIBIMU PEAareHTaMHU, a TAKKE aKTUBUPOBAHHBIM YIIIEM. Annapar
Yale BCEro UCHOJIb3YIOT JIsl MOJIYYEHHS U IEMOHCTPALMU CBOICTB XJIOpa,
cepoBogopoaa. Illpudop onsa demoncmpayuu 3a6UCUMOCHU CKOPOCMU XUMUYECKUX
peakyuil om paznuydHslX Gakmopos NCNob3yIOT PU U3YYEHUU TEMBI

«CKOpOCTh XUMHUYECKON PEaKIIUn» U TETUIOBOTO 3P (heKTa XUMUUECKUX PEaKIIUM.
[Tpubop 1aéT BO3MOKHOCTH IKCIIEPUMEHTAIBHO UCCIEA0BATh BIUSIHUE HA CKOPOCTh
XUMHUYECKUX PEaKIHM cleyronuX (pakTopoB: MPUPObl pearupyroniux BeIliecTs,
KOHIIEHTpAI[MU PEearupyroinx BeIecTB, IUIOMAIN TpaHullbl pasznena $a3 B
TFEeTEPOTeHHBIX CUCTEMaX (IIOBEPXHOCTU COMPUKOCHOBEHUSI MEK/y pearupyromuMu
BEII[ECTBAMH ), TEMIIEPATYPHI, KaTaIn3aTopa, HHTHOUTOPA.

IMunemka-0o03amop — npucnocoOIeHNe, UCTOIB3YeMOE B JabopaTopuu IJis
OTMEpHUBAHMUS ONPEACIEHHOTO 00bEMa KUIKOCTH. [IuneTku BhITyCKatoTCs
MEPEMEHHOTO U MOCTOSTHHOTO 00hEMa. B KOMILIEKTHI 000PYI0BaHUS TSI
MEJUIIMHCKHUX KJIACCOB BXOJAT YAOOHBIE MUMETKU- J03aTOPhI OJHOKAHAIbHBIE,
MO3BOJISIONIME HACTPOUTH HEOOXOAUMBINA 00bEM OTOMpPAEMOM KUAKOCTH B TPEX
Pa3IMYHBIX AUAna3oHax.

bansa kombéunuposannaa npeHa3zHaveHa JUisl HArpeBa CTEKISIHHBIX U (papdopoBbIX
COCYZIOB, KOrja TpeOyeTcsi Co34aTh BOKPYT HArpeBaeMOro COCy/ia paBHOMEPHOE
TEMIIepaTypHOE M0JIe, U30€KaTh UCIOJIb30BAHUS OTKPHITOTO MIIAMEHH U PACKAJIEHHON
aneKkTpuyeckon cnupaiu. Kopmyc kKoMOMHUPOBAaHHOM OaHU cenaH U3 aIFOMUHUSL.
KunakoctHas yacTh KOMOMHUPOBAHHOW OaHU 3aKpBIBAETCS KOJIBLIAMU PA3IMYHOTO
quaMmerpa.

Ilpubop ona nonyuenus 2az06 VCToNb3yeTCs IS MOTYyYCHUS HEOOJIBIINX KOJIUYSCTB
ra3oB: BOJIOPO/Ia, KUCI0poa (13 MepoOKCHIa BOJOPO/IA), YTIIICKUCIIOTO Ta3a.

PaGouast mporpamma no xumuu 1151 8—9 kitaccos
C HCIOJIb30BaHMEM 000pyaoBaHus HeHTpa «Touka pocra»

Ha 6a3e nientpa «Touka pocta» obecrnieunBaeTcs peanusaius 00pa3oBaTeIbHBIX
IIPOTPaMM €CTECTBEHHO-HAYYHOM M TEXHOJIOTUYECKOW HAMPABIECHHOCTEMN,
pa3pabOTaHHBIX B COOTBETCTBUHU C TPEOOBaHUSIMH 3aKOHOAATENLCTBA B chepe
oOpa3oBaHus U ¢ yu€ToM pexkomeHaanuii denepaibHOro oneparopa yueoOHOro
IpeaMeTa «XUMUSD).

OO0pazoBaTenbHas MPOrpaMMa MO3BOJISICT HUHTETPUPOBATH PEATU3YEMBbIE TIOIXOIBI,
CTPYKTYPY Y COJIEpKaHUE TIPH OpTaHu3aIuu oOy4eHHsl XuMun B 8—9 Kkiaccax,

BBICTPOCHHOM Ha 06a3e JIF000To U3 TOCTYMHBIX y4eOHO-METOIUIECKUX KOMIUIEKCOB
(YMK).

Hcnons3oBanue obopyaoBanus « Touka pocta» npu peanuszanuu ganHou OI1
MTO3BOJIAET CO3JaTh YCIOBUSL:

-JIJIs1 PACIIUPEHUs COIEPKAHUS IIIKOJIBHOTO XUMUYECKOTO 00pa30BaHMS;

-1JIs1 ITIOBBIIICHU S MMO3HABATEIbHOM aKTUBHOCTH 06yqa10m1/1xc;[ B



€CTECTBEHHOHAY4YHOI 00J1aCTH;

TOUKA i‘pocm .
y =JJI51 paBBI/ITI/I}I JIMYHOCTHU pe6eHKa B HpOHCCCG 06yI{€HI/IH XUMHHU, €TO

CIO0COOHOCTEH, (HOPMUPOBAHUS U yIOBICTBOPEHUS COIIMAIEHO 3HAUNMBIX HHTEPECOB
U IOTPEOHOCTE;

=4I pa6OTI)I C OI[&péHHBIMI/I IIKOJIbHUKAMH, OpraHu3alui UX Pa3BUTHUA B PA3JIMIHBIX
o0acTax 06p&30BaTeHBHOﬁ, TBOp‘-ICCKOﬁ JCATCIBbHOCTH.

COIEPKXAHUE OBYYEHUA

8 KJIACC

IlepBoHaya/IibHbIe XMMUYECKUE TIOHSATHSA

[Ipenmer xumuu. Poiap XMMHUM B )KM3HH 4YeJIOBEKa. XUMUSA B CHCTEME HAYK.
Tena u BemectBa. PU3WYECKHE CBOMCTBA BEMIECTB. ATPEraTHOE COCTOSHUE
BelecTB. [loHsATHE O MeTogax MO3HAHUS B XUMHUU. YHCThIE BEHIECTBA U CMECH.
CriocoObl pa3jiesieHusi CMeceil.

ATOMBI ¥ MOJNEKYJIbl. XHUMHUYECKHE 3JIEMEHThl. CHUMBOJBI XHUMHYECKHUX
aneMeHTOB. [IpocThie U ClloXKHBIE BellecTBAa. ATOMHO-MOJIEKYIJISIPHOE YUEHUE.

Xumuueckas (opmyna. BajleHTHOCTh aTOMOB XUMHUYECKHUX AJIEMEHTOB.
3aKkOH TMOCTOSIHCTBA cocTaBa BemlecTB. OTHocUTEeNbHAs aTOMHash Macca.
OtHocuTeNbHAs MOJIEKYJIsIpHas Macca. MaccoBasi J0JiE XUMHYECKOTO JIEMEHTa B
COECIMHEHUHU.

KomnuectBo BemectBa. Monb. Monsipaast macca. B3anmMoCBsI3p KOJIMYECTBA,
MacChbl W 4YHUCJA CTPYKTYPHBIX €IWHUIl BemiecTBa. Pacuérel mo dopmynam
XUMUYECKUX COCTMHEHUH.

du3nyecKue U XMMUUECKUE SBJICHUSA. XUMHUYECKasl peakius U €€ MpU3HaKu.
3aKOH COXpAaHEHHsSI MacChl BEIIECTB. XMMHUUYeCKHe ypaBHeHusa. Knaccudukanms
XUMUYECKUX PEaKINil (COeMHEHUS, PA3JI0KEHUS, 3aMEeIIIeHUsI, OOMEHA).

Xumuueckuii IKCnepumenn

3HAKOMCTBO C XMMHMYECKON MOCYJ0H, MpaBWiaMu padOThl B JlabopaTopuu U
npuémMamMu oOpalleHus: ¢ JJabopaTopHbIM O00OPYAOBaHUEM, U3YUCHUE U OIMCAHUE
¢u3nueckux CBOWCTB 00pa3lloB HEOPTraHMYECKUX BEIIECTB, HAOIIOICHHE
dbu3nyeckux (IJIaBJICHUE BOCKa, TasHUE JibJla, pacTUpPaHHE caxapa B CTYIIKE,
KUIIEHUE U KOHJICHCAIUSI BOJbI) U XUMHUYECKUX (FOPEHHE CBEUHU, MPOKAIUBAHUE
MEJTHOM MPOBOJIOKH, B3aUMOJICHCTBUE Mejla ¢ KUCJIOTON) sIBICHUM, HaOII0ICHUE 1
ONMCAaHUE NPU3HAKOB MPOTEKAHUS XUMHUYECKHX pEaKIuil (pa3iioKeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapusi, pa3oKeHHE THAPOKCHUIIA
menu (IT) mpu HarpeBanum, B3auMoieicTBHE kele3a ¢ pacTBopoM coiu meau (II),
U3Y4YEHHUE CIOCOOOB pa3jeieHUs] CMecCed: ¢ MOMOIIbI0 MarHuTa, GUIbTPOBAHMUE,
BbITIApUBAHUE, AUCTHLISAINS, XpoMaTorpadusi, MpoBeeHNe OYUCTKH TTOBAPEHHOU
coiv, HaONMIOJEHWEe W  ONHWCAHWE  PE3yJbTaTOB  MPOBEJEHUS  OIIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUs MAacChl, CO3/IaHHE MOJENE MOJEKY
(1rapocTepKHEBbIX ).



Baxkueiuue npeacraBuTe M HEOPraHMYECKUX BellecTB

Bo3nyx — cMmech razos. Cocras Bo3ayxa. Kuciaopon — aneMeHT U mpoctoe
BemiecTBo. HaxoxneHwe kucimopona B MpHUPOAE, (PU3NYECKHE W XUMUYECKHUE
cBoiictBa (peaknuu ropeHusi). Oxcuapl. [Ipumenenne kucimopoma. CrocoOb!

MOJIy4eHHUSI KHCIopoja B JabopaTopud W TMPOMBINUICHHOCTH. KpyroBopor
Kuciopoza B npupoje. O30H — alIoTponHast MOAU(PHUKALINS KUCIOPOa.

TennoBoit 3¢ (eKT XUMUYECKONH peaKInH, TEPMOXMMHUYECKUE YypaBHEHUS,
9K30- U SHAOTEPMUYECKHE peaKUMH. TOIUIMBO: Yrojlb M METaH. 3arpsA3HEHHE
BO3/lyXa, yCUJIEHHUE MapHUKOBOTO 3 (ekTa, pa3pylieHue 030HOBOTO CIIOS.

Bomopon — nsnemMeHT M mpocroe BemecTBO. Haxoxknenwe Bojopona B
npupoae, (GU3MYECKHEe ¢ XUMHUYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOOBI
nonydeHus. Knemorsl u comnm.

MoutsipHbIit 00bEM ra3oB. PacuéTel 10 XUMHUYECKUM YPAaBHEHUSIM.

dusnueckue cBoWcTBa BOAbl. Boma kak pactBoputenb. PacTBOpEL
HacelllleHHBIE W HEHACBHIIIEHHBIE PACTBOPHI. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBast 10Ji BEIIECTBAa B pacTBOpe. XUMHUYECKHE CBOIMCTBA BOJIbl. OCHOBaHUS.
Ponb pacTBOpoB B Mpupojie U B KU3HU YesioBeKa. KpyroBopoT BOJbI B MPUPOJIE.
3arps3HeHne NpUPOAHBIX BoJI. OXpaHa U OUUCTKA MPUPOIHBIX BOJI.

Knaccudukanusa neopranmdeckux coenunenuit. Oxcunbl. Knaccudukanus
OKCHJIOB:  cojieoOpasyronue (OCHOBHBIE, KHCIOTHbIE, aM(pOTEpHbIE) U
HecosneoOpazyronue. Homenknatypa okxcuaoB. Dusznueckue U XUMHUYECKHE
CBOMCTBA OKCUIOB. [lonyuenune okcuaos.

OcunoBanus. Knaccudukamnuss ocHOBaHUM: MIETOYM UM HEPACTBOPUMBIC
ocHoBaHusA. Homenknarypa ocHoBanuii. Pu3nyeckue M XUMHUUYECKHE CBOMCTBA
ocHoBaHui. [lonydyeHne OCHOBaHUM.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa kucior. @usznyeckue u
XUMHUYECKHE CcBOMcTBa KHCIOT. Pan axtuBHOcTHm MetauioB H. H. bekerosa.
[Tomy4yeHue KUCoT.

Comu. Homenknarypa coseil. @uzndeckue u XMMUYECKAE CBOMCTBA COJICH.
[Tonydenue cosen.

['eHeTnyeckas CBSI3b MEXK/y KJlaCCaMU HEOPTaHUYECKUX COCTMHECHUIA.

Xumuueckuui IKCnepumenm:

Ka4€CTBEHHOE OIPECICHUE COAEPKaHUS KUCIOPOJia B BO3/IyXe, MOJTyUYECHHUE,
coOupaHue, paclio3HaBaHWE W M3y4YEHHWE CBOMCTB KHUCJIOpOAa, HaOJI0/ICHHE
B3aUMOJICHCTBHUSl BEIIECTB C KHUCJIOPOAOM M YCIOBHS BO3HUKHOBEHUS W
MpeKpamieHuss TopeHus (Tmokapa), O3HAaKOMJICHHE ¢ O0Opa3laMu OKCHIOB W
OMHCAaHUE WX CBOWCTB, TMOJydYeHHE, COOMpaHWe, pPACTO3HABAHWE U H3YYCHHE
CBOMCTB BOJIOpoja (ropeHue), B3auMojencTBue Bojopoda ¢ okcuaom meau (II)
(BO3MOKHO HCIIOJIL30BaHUE BHAEOMAaTEpHAIOB), HaOMIOIeHUE O00pa3IloB BEIECTB
KoJaudecTBOM 1 MoOJib, HCClIeIOBaHHME OCOOCHHOCTEH pacTBOPEHHUS BEIIECTB C
pPa3IMYHONM PACTBOPUMOCTHIO, TPUTOTOBJIEHUE PACTBOPOB C OMNPENEIEHHON
MAacCCOBOW J0JIEWM PaCTBOPEHHOIO BELIECTBA, B3aMMOJECHUCTBUE BOJIbI C METAJIAMU



(HaTpueM U KajblKeM) (BO3MOXHO HCIIOJBb30BAaHUE BHICOMATEPHUAIIOB),

UcClieIOBaHHEe O00pa3lOB HEOPraHWYECKUX BEIIECTB Pa3JIMYHBIX  KJIACCOB,
HaOJI0/ICHNE U3MEHEHUSI OKPACKU MHAMKATOPOB B PACTBOpPAX KHUCIOT U IIENIOYECH,
u3ydeHne B3ammozeicTBus okcuaa Meau (1) ¢ pacTBOpoM CepHO# KHCIIOTHI,
KHCJIOT C MeETajUlaMHU, pPEakUWil HEUTpalM3aluH, IOJYYEHHUE HEPACTBOPUMBIX
OCHOBAHHUI, BBITECHEHHE OJHOT0 METAJIa JPYTMM M3 pacTBOpPA COJIH, PEIICHHE
AKCIEPUMEHTANIbHBIX 3a/ad Mno Teme «BaxkHelme Kiaacchl HEOPraHUYECKUX
COCIMHEHUI.

IHepuonuueckui 3axkoH U Ilepumoamyeckass cucreMa XMMHYECKHX
iemenToB JI. WU. MenneneeBa. CrpoeHue aTroMoB. XMMHYECKasi CBA3b.
OxHcIANTEeIbHO-BOCCTAHOBUTEIbHbIC PEAKINH

[lepBble TOMBITKK KIACCU(PUKAIMU XUMHUYECKUX dJieMeHTOB. [loHsiTe o
IpyImnax CXOJHBIX JJIEMEHTOB (IIEJOYHbIE U IIEJI0YHO3EMEJIbHBIE METaJLIbI,
raJIOreHbl, MHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOPhIE 00pa3yloT aM(POTEpHBIE OKCHUIBI
U TUIPOKCHIBI.

[lepuoguuecknii 3akoH. [lepuoanyeckas cucremMa XUMAYECKUX JIEMEHTOB /.
N.  MenngeneeBa.  KoporkomepuonHass W UIMHHOIIEPUOIHAS (bopmbl
[Tepunoanueckoit cucrteMbl xumuueckux 3neMmeHToB . . MenneneeBa. [lepuonabl
U rpynnbl. PU3NYECKUA CMBICH MOPSAKOBOIO HOMEpa, HOMEpPOB NEPUOAA H
TPYIIIbI 3JIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3otonsl. DnekTponbl. CTpoeHue
ANEKTPOHHBIX  000JI0YeK aToMoB TepBbIX 20 XUMHUYECKHX  DJICMEHTOB
Ilepnonmueckoin cucremnl [l. M. Menneneea. XapakTepucTuka XHUMUYECKOTO
3JIEMEHTA 110 ero nonoxenuro B [lepuoanueckon cucreme /1. . Menzaeneena.

3aKOHOMEpPHOCTH M3MEHEHUs paJuyca aTOMOB XHMHUYECKHX JJIEMEHTOB,
METATMYECKUX U HEMETAUIMYECKUX CBOMCTB MO IrpymiaM 1 mepuoaam.

3nauenue [lepunoanueckoro 3akona u [lepuoguueckoit CUCTEMbI XUMUYECKUX
AJIEMEHTOB i1 pa3BuThs Hayku U npaktuku. . M. MenzaeneeB — yd€HbIM U
rpakIaHUH.

Xumuueckasi cBsi3b. KoBasieHTHass (MOJsipHasT M HEMOJIApHAsi) CBS3b.
DIIEKTPOOTPUIIATETLHOCTh XUMUYECKUX 2JIEMEHTOB. VIOHHAas CBA3b.

Crenenb okucieHus. OKHUCIUTEIBHO--BOCCTAHOBUTEIBHBIC  PEAKIIUM.
[Tponecchbl okucneHus U BocCTaHOBIEHUA. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

M3yueHHe OOpasloB BEIIECTB METAJIOB W HEMETaJJIOB, B3aUMOJICUCTBHE
TUAPOKCUJA LIMHKA C pPAacTBOpPaMU KHUCIOT W IIEJIOYEH, MPOBEACHUE OIIBITOB,
WUTIOCTPUPYIOIUX ~ TPUMEPBI  OKUCIUTEIHbHO-BOCCTAHOBUTEIBHBIX  PEaKIIHUM
(ropeHue, peakiu pa3aoKeHUs, COSAUHEHUS).

Mexcnpeomemmnoie ceéa3u

Peanuzamusi MeXNpeaMETHBIX CBA3€H MpU U3YYCHUM XMMHH B 8 Kiacce
OCYIIECTBJISIETCS. Yepe3 MCIOJb30BaHME KaK OOIMX eCTeCTBEHHO--HAyYHBIX
MOHATHUM, TaK U MOHSTUH, SIBISIOUIUXCSA CUCTEMHBIMU JJIsl OTACJIBHBIX MPEIMETOB



€CTECTBEHHO--HAYYHOT'0 IIUKJIA.

OO1ue ecTecTBEeHHO--HAayUHbIe MOHSATHS: HAyYHBINA (DaKT, THIIOTE3a, TEOPHS,
3aKOH, AaHaJIMW3, CHHTE3, KIacCU(pUKalus, NEPUOAUYHOCTb, HAOJIOJEHUE,
AKCIEPUMEHT, MOAEIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

@®usuka: Marepus, aToM, DOJEKTPOH, IPOTOH, HEUTPOH, HWOH, HYKIUL,
U30TOIBI, PAJHMOAKTUBHOCTb, MOJIEKYJA, dJIEKTPUUYECKUN 3apsl, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, PU3NYECKUE BETUUYUHBI, €TUHUIIbI
MU3MEPEHHUsI, KOCMOC, TUIaHETHI, 3B€3/1b1, CONHIIE.

buonorus: dotocunTes, nprxanue, buocdepa.

I'eorpagusi: atmocepa, ruapocdepa, MHUHEpadbl, TOPHbIE  IOPOJBI,
II0JIE3HBIE NCKOIIAEMBbIE, TOIIIIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BeiecTBo U XuMH4YecKasi peakuus

[lepnognueckuit 3akoH. [lepuoandeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. Menneneea. CtpoeHue aToOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUU CBOWCTB
XUMHAYECKUX DJIEMEHTOB IEPBBIX TPEX TMEPHUOIOB, KW, KalablUusd H HUX
COCAMHEHUH B COOTBETCTBUU C IIOJIOKEHHEM OJJeMeHTOB B Ilepuomuueckoi
CUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHne BemiecTBa: BHABI XMMHUYECKOW CBSI3U. THIBI KPUCTAJUIMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUINA KPUCTAJUIMYECKON PEMIETKH U
BHJIa XUMHYECKOU CBSA3H.

Knaccudukauus 1 HOMEHKIATypa HEOPraHMYECKHX BEIIECTB. XHUMHUECKHE
CBOMCTBA BEUIECTB, OTHOCAIIMXCS K pPa3IMYHBIM KJIacCaM HEOPraHUYECKUX
COEIMHEHN, TEHETUYECKas CBSI3b HEOPTaHNYECKUX BELIECTB.

Knaccudukanms XuMAYecKUX peaklnidi M0 pa3InyHbIM NpU3HAKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B pEaKUUU BELIECTB, MO TerioBoMy 3¢¢deKTy, 1o
M3MEHEHUIO CTETEHEN OKHMCIEHUS XUMHUYECKHX 3JIEMEHTOB, MO 00paTUMOCTH, MO
YYACTHIO KaTanu3aropa). DK30- U SHAOTEPMUYECKHE PEAKIIMH, TEPMOXUMHUYECKHUE
YPaBHEHHS.

[lonsiTHE O CKOPOCTHM XUMHUYECKOW peakiuu. [loHsTHE 00 00paTUMbIX U
HEOOPATUMBIX XUMHUYECKUX peakiusxX. [IoHATHE O FTOMOTEHHBIX M I'€TepOreHHBIX
peakuusx. [lonarue o karaimse. [loHsTrne 0 xumuueckom paBHoBecun. DakTopel,
BIMSAIONIME HA CKOPOCTh XMMHUYECKOW PEAaKUUU M MOJIOKEHUE XHUMHYECKOTO
PaBHOBECHSI.

OKUCANTENbHO-BOCCTAHOBUTEIbHBIE ~ pEaKLMH,  JAJCKTPOHHBIA  OajaHc
OKHUCJIUTEIBHO-BOCCTAHOBUTENBHON peakiyu. CocTaBlIeHUE YPAaBHEHUM

OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEaKIMii C  KCIOJIb30BAHHEM  METOJIa
3JICKTPOHHOTIO OajaHca.

Teopust 3IEKTPOTUTUICCKON TUCCOMMAITIN. DIICKTPOJIUTHI U HEIJISKTPOJIUTHI.
Katnonsl, aHnonsl. MeXaHU3M AHCCOIMAIIMNA BEIISCTB C Pa3IMYHBIMH BUJIAMH
XUMHYeCcKoM cBs3u. Crenens auccornuan. CUIbHBIC B CIIa0bIe DICKTPOJIUTEHI.

Peakiuun noHHOTO OOMEHa. Y CIOBHUS MPOTEKAHUS PeaKlnii HOHHOTO OOMEHa,



IIOJIHBIE M COKpAaIEHHbIE HMOHHBIE YpaBHEHMsI peakuuil. CBONCTBAa KHCIIOT,
OCHOBaHMM M COJIEH B CBETE NPEJICTAaBICHUNA 00  BIEKTPOJIUTHYECKOU
nucconuanyu. KauectBeHHble peakuu Ha HOHEL. [loHsATHE O THapONM3Ee conel.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHME C MOJEISAMU KPUCTAJUIMYECKUX PEIIETOK HEOPraHMYECKUX
BEIIECTB — METAUIOB M HEMETauIoB (rpadura W aiMasa), CIOXKHBIX BELIECTB
(XxJopuga HaTpusi), UCCIENOBAHUE 3aBUCUMOCTH CKOPOCTH XHUMHYECKOW PpEaKIUU
OT BO3JCHCTBUS pa3IUYHBIX (PAKTOPOB, HCCIEIOBAHUE dJIEKTPOIPOBOAHOCTH
pacTBOpPOB BEUIECTB, IIpoLEcca IUCCOLMALMU  KHUCIOT, IIEJIo4ed U CoJied
(BO3MOXXKHO ~ HMCHOJIb30BAaHUE  BHJIEO MATEpPUAJIOB), IMPOBEJIECHUE  OIIBITOB,
WUIIOCTPUPYIOUIUX ~ NPU3HAKM  IPOTEKaHUS  peaklWil HMOHHOro  oOMeHa
(oOpa3oBaHue ocajaka, BbIIEICHHE ra3a, o00pa3oBaHHE BOJAbI), OIBITOB,
WUIIOCTPUPYIOLIUX  MPUMEPBl  OKUCIMTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKLIUU
(ropeHue, peakluy pas3ioXKEeHHs,, COSAUHEHNUs), paclo3HAaBaHUE HEOPraHUYECKUX
BEIIECTB C IIOMOLIPIO KA4YECTBEHHBIX PpPEAKIHM HAa HWOHBI, PELICHUE
AKCIIEPUMEHTAIIBHBIX 3a]1a4.

HemeTtanibl 1 HX COeIMHEHUS

OOmiasi xapakTepucThka rajoreHoB. (OCOOEHHOCTH CTPOEHHUS AaTOMOB,
XapakTepHble CTeneHu okuciaeHus. CTpoeHue M (U3HYECKUE CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHOB. XWUMHMYECKME CBOMCTBA Ha IIpUMEpE  XJIOpa
(B3aMMOJEHCTBHE € MeETallaMH, HEMETaJUlaMH, Iiero4daMu). XJIOPOBOJAOPO.
ConsiHass KHCIIOTa, XMMUYECKUE CBOWCTBA, MOJIydeHUE, NMPUMEHEHHueE. JlencTBue
XJIOpa U XJIOPOBOJOPOJA HAa OPraHU3M YeJIOBEKa. BakHehlue XJIOpUIbl U UX
HAaxXO0KJICHUE B IIPUPOJIE.

Oo6mast xapaktepuctuka 37aeMeHTOB VIA-rpymmbl. OcOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEepHbIe CTENeHU OkucieHus. CtpoeHue M (u3NUecKue CBOWMCTBA
MPOCTHIX BEIIECTB — KUCIOPOJA U CEPbl. AJUIOTPONHbIE MOIU(DHUKALIMN KUCIOPOIA
U cepbl. XUMHUYECKHE CBOMCTBa cepbl. CepoBOAOPOJ, CTpOoeHHE, (PU3UUECKUE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHJIOB.
CepnHas kucimoTta, (QuU3MYECKHe W XUMHUYECKHE CBOHCTBa (0OIIME  Kak
MPEACTaBUTENS KJlacca KUCIOT M crnenuduueckue). XUMUYECKUE peaKilui,
JeXallie B OCHOBE IPOMBIIIJIEHHOTO Croco0a TMOJMyYeHUs] CEPHOU KHUCIIOTHI.
[Ipumenenue cepHor KUCI0ThL. COJM CEPHOM KHMCIIOTHI, KAUECTBEHHAs pEaKLMsl Ha



cynbdar-uoH. HaxoxxaeHue cepbl U €€ COCIMHEHUN B MpuUpoje. XUMHUUYECKOe
3arpsA3HEHUE OKPYXKAIOMIEH Cpeabl COSAUHEHUSIMU Cephbl (KUCIOTHBIC JOXKIM,
3arpsi3HEHHE BO3AyXa U BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

OOmiast xapakrepucTuka 351eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCICHUS. A30T, pacCpoCTpaHEHUE B MPHUPOJE,
du3nueckre U XuMHueckue cBoiicTa. KpyroBopor azora B npupoje. AMMHUaK, ero
du3rUecKre U XUMUYECKHUE CBOMCTBA, MOJydeHne U mpuMeHeHue. Coam aMMOHUS,
X (U3UYECKUE U XUMUYECKHE CBOMCTBA, MpruMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THas KUCIOTa, €€ TMOIydeHue, (PU3nYecKkne W XUMHUYECKHE
CBOMCTBa (00IIME Kak TpPEJCTAaBUTENs Kiacca KHUCIOT U cheuuduueckue).
Hcnonb3oBaHne HUTPATOB M COJEM aMMOHHS B KayeCTBE MHUHEPAIbHBIX
ynoopennil. XuMu4deckoe 3arps3HeHre OKPY>KaIOIIe Cpelibl COeTMHEHUSIMU a30Ta
(KUCIIOTHBIE JOXIU, 3arpsA3HEHHE BO3[yXa, MOYBBI U BOJOEMOB). Docdop,
ajuioTponHeie Moaudukaruu docdopa, Pu3MUECKUe U XUMUYECKHUE CBOMCTBA.
Oxkcup dhocdopa (V) u hochopHas kuciaoTa, GU3MIECKUE U XUMHUISCKUE CBONCTBA,
nosyaenue. McnonbszoBanue pocdartoB B kauecTBe MUHEPATIBHBIX yI0OPEHHUIA.

OO6mas xapakrtepuctuka 31aemMeHTOB [VA-rpymnmbl. OcOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTEpHbIE  CTEMEHU  OKHCICHUS.  YTIEpOoJ,  aJJIOTPOIHBIC
MoAU(UKAIIMK, PaCIpOCTpaHEHUE B TPUPOJE, (U3HUYECKHE U XUMHUYCCKHEC
cBorictBa. Ancopomus. Kpyroopot yriaepona B npupoae. OKCuanl yriaepoaa, ux
du3nueckue W XHMHYECKHE CBOMCTBA, JCHCTBHE HA JKUBBIC OPTaHU3MBI,
MOJIYYCHHE U TMPUMEHEHHE. DKOJIOTMYECKHE MPOOJIEMbI, CBS3aHHBIE C OKCHUIOM
yriepona (IV), rumore3a m1o0ajgbHOrO TMOTCIUICHHWS KJIMMaTa, HNapHUKOBBIN
addekT. YroapHas KUcaoTa U €€ colu, X PU3NIeCKue U XUMHUYECKHE CBOMNCTBA,
nmolydeHue © TpuMeHeHue. KadecTBeHHas peakius Ha KapOOHAT-WOHEI.
Hcnonp3oBanne kapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIUICHHOCTH U CEIbCKOM
XO35UCTBE.

[lepBoHa"aNbHBIE TOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCTUHEHUSIX
yraepona (MeTaH, 3TaH, 3TUIEH, alleTUJIeH, 3TaHOJ, TJIULEPHUH, YKCYCHas KUCIIO0TA).
[IpupoaHble MCTOYHUKH YIJIEBOJOPOJAOB (Yrojib, MNPUPOIHBIM Ta3, HEPTH),
NPOAYKTHl WX TmepepaboTku (O€H3WH), WX POJIb B OBITY U MPOMBINIJICHHOCTH.
[TonsiTie 0 OMONOTUYECKH BaXKHBIX BEIIECTBAX: JKHUpaX, OeNKax, yriieBojax — M uX
poiM B OKM3HM 4elloBeKa. MarepuaabHO€ E€IUHCTBO OpPraHUYECKUX U
HEOPTaHWYCCKUX COCTUHCHUH.

KpemHwmii, ero ¢usndeckue W XUMHUYCCKHE CBOWCTBA, TIOJYyUYCHHE M
npuMeneHne. CoeauHeHUs KpeMmHus B mpupoje. OOmmue MpeacTaBlIeHus 00
okcuae kpemuusa (IV) u kpemuueBoi kuciaore. CUIMKaThl, UX HCIOJIH30BaHUE B
OBITY, B TIPOMBIIICHHOCTH. Ba)KHEHITnEe CTpOUTENbHBIC MaTepUajbl: KEPAMHKA,



CTEKJIO, LIEMEHT, 0eToH, *keje300eToH. [Ipobiiembl 6€301acHOr0 MCIOIb30BaHUS
CTPOUTENBHBIX MATEPUAJIOB B MOBCEIHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:

U3y4YeHUe 00pa30B HEOPTAaHMUECKUX BEUIECTB, CBOMCTB COJSTHOM KHUCIIOTHI,
MPOBEJICHUE KAYECTBEHHBIX PEAKIUN Ha XJIOPU-UOHBI U HAOJIOJEHUE MPU3HAKOB
UX TIPOTEKAHMsI, OIBITHI, OTpaKaroOIIKe (PU3MUECKHE U XUMHUYECKHE CBOWCTBA
TaJIOT€HOB U HX COCJAMHEHWH (BO3MOXHO HCIOJIb30BaHUE BHIEOMATEPHAIIOB),
O3HAKOMJIEHHE ¢ oOpaslaMu XJOpUI0B (TAJIOTCHHUIOB), O3HAKOMJICHHE C
oOpa3naMu  ceppl W €€  COCINUHEHUSIMH  (BO3MOXKHO  HCIOJIb30BAHHE
BUJIEOMATEPUAIIOB), HAOIIOICHHE TIpoliecca OOyTIMBaHUs caxapa Ioj JeHCTBUEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBl, M3YYEHUE XHMHUYECKHX CBOMCTB
pa30aBiIEHHOMN CEPHOU KUCIIOTHI, MPOBE/IEHNE KAaUeCTBEHHOM peaKIuu Ha Cylbdat-
MOH W HaOJOJCHUE TpHU3HaKa €€ MPOTEeKaHWs, O3HAKOMJICHHE C (PU3UYECKUMU
CBOMCTBaMH a30Ta, (ochopa M ux coeguHEeHUH (BO3MOMKHO HCHOJIb30BAHKE
BUJIEOMATEPUATIOB), 00pa3liaMu a30THBIX U (PochOopHBIX yn0OpeHui, MoTydeHue,
coOupaHue, pacrno3HaBaHWE U HU3yYEHHWE CBOMCTB aMMMaKa, IMPOBEIACHUE
KaueCTBEHHBIX pPEaKIuii Ha MOH aMMOHUA U (ocdaT-uoH U U3ydeHUE MPU3HAKOB
UX IIPOTEKAaHMS, B3aUMOJECHCTBHE KOHIEHTPUPOBAHHON a30THOM KHUCIIOTHI C MEJBIO
(BO3MOKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB), W3y4YCHUE MOJIEIIEN
KPUCTAUIMYECKUX PEMIETOK anmasa, rpaduta, (QysuiepeHa, O3HAKOMIICHUE C
IPOLIECCOM  aJICOPOIIMU  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM U
YCTPOMCTBOM MPOTUBOTa3a, MOJIydyeHHUE, cOOMpaHue, pacro3HaBaHUE U W3YUYCHHE
CBOWMCTB YIJICKHUCIJIOTO Trasa, MPOBEJCHUE KAYECTBEHHBIX PeakiMil Ha KapOOHAT U
CUJIMKAT-UOHbl WU H3YyYEHUE TMPU3HAKOB HX TMPOTEKaHUs, O3HAKOMIICHHE C
OPOAYKIMEN CHIIMKATHOM MPOMBIIUIEHHOCTH, PEIICHUE HKCIEPUMEHTAIbHBIX
3a7a4 1o teMe « BaxxHenme HeMETaIlIbl U UX COCTUHEHUSD.

MeTa/ibl 4 MX COeTUHEHUS

OO6m1as XxapakTepuCTUKa XUMMUYECKUX JIEMEHTOB — METaJVIOB Ha OCHOBAHUU
ux nonoxeHus B Ilepuommueckoin cucreme xumudyeckux asnemeHtoB /J[. .
MenneneeBa u crpoeHuss aromoB. CTpoeHue MeTauioB. Metajndeckas CBsI3b U
METAJUIMYECKAsT ~ KpPUCTAJUIMYECKass  PEemeETKa.  DIEKTPOXMMHUUYECKUUA  Psif
HarpsHKEHUN MeTauioB. OU3NUecKre U XUMUYECKHE CBOMCTBA MeTayioB. Oomue
CrocoObl TOMy4YeHHs MeTayuioB. [loHsTHE O KOPPO3MH METAJIOB, OCHOBHBIC
CrocoObl 3alUThl UX OT Kopposuu. CruiaBel (CTajdb, YyryH, IIOPATFOMUHHM,
OpoH32a) U UX IPUMEHEHUE B OBITY U MPOMBIIIJICHHOCTH.

[Ilenounsie MeTaIbl: MONOXKEHNUE B llepuoanueckon cucTeEME XMMHUYECKUX
sanemenToB JI. M. MenpaeneeBa, CTpoeHUE WX aTOMOB, HAXOXKJICHHUE B MPHUPOJE.
dusznyeckrue U XMMUYECKUE CBOMCTBA (Ha mpumepe HaTpus u Kainus). OKCUIbl U



TUJIPOKCUABI HATpus W Kanud. lIpuMeHeHHe WIETOYHBIX METANIOB M HUX
COCIMHCHUU.

[IlenouyHo3eMenbHbIE METa/UIbl MarHuid W KajblMi: T[OJIOKEHHE B
[lepuoanueckon cucreme xumudeckux aneMmeHToB . M. MenneneeBa, ctpoeHue
MX aTOMOB, HaxOXJeHHE B pupojie. Duznueckne 1 XMUMHUYECKUE CBOMCTBA MAarHus
U Kanbluda. Baxueimne coeluHEHUs Kaiablus (OKCUJ, THAPOKCH, COJIH).
JXécTkocTh BOIBI U CITOCOOBI €€ YCTpaHEHHUS.

AJIIOMUHUN: TI0J103keHKE B [leproindecKkoil cucTeMe XUMUYECKUX 3JIEMEHTOB
J. . MenpneneeBa, CTpOEHUE atoma, HaXOXICHUE B Ipupojie. Pusnueckue u
XUMHUYECKHUE CBOMCTBA aTtOMUHUSA. AMQOTEpHbIE CBOMCTBA OKCHAA U THIPOKCHIA
AJTFOMUHHSL.

Kenezo: nonoxenue B Ileproanueckoi cucTeMe XUMUYECKUX JIEMEHTOB [l.
N. MengeneeBa, CTpOCHME aToOMa, HAXOXKJICHUE B Ipupoje. PuU3nUeCKue u
XUMHUYECKHEe CBOMCTBA skene3a. OKCUIbI, THIPOKCHU bl U con kene3a (I1) u xenesa
(1), ux cocraB, CBOMCTBA U TOJyYCHHE.

Xumuueckuii IKCnepumenm:

O3HaKOMJICHHE ¢ oOpas3laMd METa/lIOB M CIIaBOB, HX (U3WYSCKUMU
CBOMCTBAMH, HW3YYE€HHE  PE3YyJbTaTOB  KOPPO3HMH  METAUIOB  (BO3MOXKHO
WCIIOJIb30BaHUE BHUJIEOMATEPUATIOB), OCOOEHHOCTEW B3aUMOJCHUCTBHUS OKCHJA
KaJIbI[Usl U HATpUsi C BOJOW (BO3MOKHO KCIOJIb30BAHHE BHUIEOMATEPUAIIOB),
VCCJIEJOBAHUE CBOMCTB KECTKOM BOJIbI, MPOIIECCA TOPEHUS XKeEJe3a B KUCIOPOE
(BOBMOXHO  WCIOJIb30BaHHWE  BHJICOMATEPHAIIOB), TIPU3HAKOB  MPOTCKAHUS
Ka4ECTBEHHBIX PEAaKIMi HA MOHBI: MarHus, KaJIbIMs, aJIOMUHMS, IIMHKA, Keje3a
(1) u xene3a (II1), menu (II), HaOMOIEHHE W OTICAHUE MTPOIECCOB OKPAIIUBAHUS
IJJAMCHU WOHAMU HAaTpHsl, Kaaus U Kajablus (BO3MOXKHO HCIOJIb30BAHHE
BUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB TUIAPOKCHA ATFOMUHUS
Y TUAPOKCHUJA [MHKA, PEIICHUE YKCIIEPUMEHTAIBHBIX 3a7a4 1o TeMe «Baxknenime
METaJIJIbl U UX COCTUHEHUS.

XHMMUA M OKPY:KalOLIas cpeaa

BemecTtBa m marepuanbl B IOBCEAHEBHOW KW3HM YEJIOBEKa. be3omacHoe
WCIIOJIb30BaHKE BEIIECTB M XUMHYECKUX peakuuil B ObITy. [lepBasi momolb mnpu
XAMUYECKHUX 0KOTaxX U OTPABJICHUSIX.

XUMUYECKOE 3arpsi3HEHUE OKpYKarollel cpelbl (mpenesibHas AOMyCTHMast
KOHIIEHTpaius BeiecTs, nainee — [1/IK). Poas xumMuu B pemieHun 3K0JIOrHYECKUX
npoosieMm.

Xumuueckuu IKCnepumenm:

H3yueHue oOpasIloB MaTepuUalioB (CTEKJIO, CIUIABbI METAJJIOB, MOJMMEPHBIC
MaTepHaIbl).

Mexcnpeomemmnoie ceéa3u



Peanuszanus MeXnpeaIMeTHbIX CBs3ed Mpu HM3ydeHUMM XuUMUM B 9 Kiacce
OCYLIECTBJISIETCS 4epe3 HCIOJIb30BAHHE KaK OOLIMX €CTECTBEHHO-HAyYHbIX
MOHSTHUM, TaK U TMOHATUMN, SBISIOUIUXCA CUCTEMHBIMU I OTAEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'0 IIUKJIA.

OO1ue ecTecTBEHHO-HAy4YHbIE NMOHATHSA: HAy4YHBIH (akT, TMIIOTE3a, 3aKOH,
TEOpus, aHalu3, CHUHTE3, KiIaccuukanus, TMEePUOAUYHOCTb, HAOIIOIEHUE,
AKCIIEPUMEHT, MOJEIUPOBAHUE, HU3MEPEHHE, MOJEINb, SIBJICHUE, MapHUKOBBIN
3¢ eKT, TEXHOIOTHSI, MaTEPHAIIBI.

dusuka: maTepus, aTroM, OJJEKTPOH, MPOTOH, HEHUTPOH, HWOH, HYKIU],
M30TOMbI, PaTUOAKTHUBHOCTh, MOJIEKYJA, SJCKTPUUECKUNA 3apsjl, MPOBOIHHKH,
HOJyIPOBOJHUKY, JUAJIEKTPUKH, (OTOIIEMEHT, BEUIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHME BEILECTBA, I'a3, pacTBOP, PACTBOPUMOCTh, KPUCTAJUIMYECKAs
pemérka, CIuiaBbl, (pU3MUYECKHE BEIMYMHBI, €AUHUIIBI U3MEPEHHUS, KOCMHUYECKOE
MIPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, CONHIIE.

buonorus: dorocuntes, apixanue, Ouocdepa, SKOCUCTEMA, MUHEPAIbHBIE
y100peHus, MUKPOAJIEMEHTBI, MAKPO3JIEMEHTHI, IUTATEIbHbBIE BEIIECTBA.

['eorpadusi: armocdepa, ruapocdepa, MHUHEpalbl, TOpPHBIE TOPOIbI,
M0JIE3HbIE UCKOIIAEMbI€, TOTIJIUBO, BOJAHBIE PECYPCHI.

IJIAHUPYEMBIE PE3YJbTATBI OCBOEHHUSA INPOI'PAMMBI 110
XUMHUHAN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUSA

JINMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3yNbTaTbl OCBOEHUS MPOrpaMMbl OCHOBHOTO  OOILEro
o0pa3oBaHMsI JOCTUTAIOTCS B XOA€ OOY4YeHUsT XUMHUHM B €JIMHCTBE Y4eOHOU H
BOCIIUTATENBHON JEATEIIBHOCTH B COOTBETCTBUHU C TPAIULIMOHHBIMU POCCUUCKUMHU
COIIMOKYJIbTYPHBIMH U JyXOBHO-HPABCTBEHHBIMHU IICHHOCTSIMH, NPHUHSATHIMU B
oOuiecTBe MpaBUjIaMM M HOpPMaMu IOBEAEHUS M CIIOCOOCTBYIOT IIpolEeccam
CaMOIIO3HAHUS, CAMOPA3BUTHUS U COLMANIN3ALINN O0YYaOIIUXCSl.

JIM4HOCTHBIE ~ PE3yJbTAaThl  OTPAXKAIOT  TOTOBHOCTh  OOYYAIOIIMXCS
PYKOBOJICTBOBATbCSl CUCTEMOWM  IIO3UTHBHBIX IIEHHOCTHBIX OPHUEHTALM H
pacIIMpEHnE ONbITa AESITEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1)maTpuoOTU4eCKOro BOCIIMTAHUA:

LIEHHOCTHOTO OTHOLIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPHUYECKOMY
U HAy4YHOMY HACJIEOUI0, TIOHUMAaHHS 3HAYEHUS XWMHYECKOM HAYKHM B KU3HU
COBPEMEHHOr0 O00IleCTBa, CIOCOOHOCTH BJAaAE€Th JOCTOBEPHON HH(pOpMmainuen o
NEPENOBbIX JOCTHXKEHHUSIX W OTKPBITUAX MHUPOBOM U OTEUECTBEHHOM XHMHH,
3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUSIX 00 yCTpOICTBE MUpa U OOLIECTBA;

2)rpaskIaHCKOr0 BOCIIUTAHUSA:

MPEACTABICHUS] O COLHMAIBHBIX HOPMAaX M TMPAaBWIAX MEXKIMYHOCTHBIX
OTHOUIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHOW KOMIETEHTHOCTH B OOLIECTBEHHO
MOJIC3HOM,  y4eOHO-UCCIEOBATEIbCKOM, TBOPUECKOW W JAPYrMX  BUJAX
JESITeIbHOCTH, TOTOBHOCTU K Pa3HOOOpa3HOW COBMECTHOM MAESITENBbHOCTU MPH



BBITIOJTHEHUH Y4YEOHBIX, II03HABATEIbHBIX 3aJlau, BBIMOJHEHUH XUMHUYECKHUX

AKCIIEPUMEHTOB, CO3JaHUU YUEOHBIX MTPOECKTOB, CTPEMJICHHS K B3aUMOIIOHUMAHUIO

M B3aMMOIIOMOIIM B TIpOIlECCE€ ATOM Yy4yeOHOU AESATEIbHOCTH, TOTOBHOCTH

OIICHMBAaTh CBOE TIOBEJCHHE M IIOCTYNIKA CBOMX TOBApUINEH C MO3ULIHUH

HPABCTBEHHBIX M MIPABOBBIX HOPM C YUETOM OCO3HAHMS MOCIIEICTBUNA MOCTYNKOB;
3)HIEeHHOCTH HAYYHOI'0 TO3HAHMSI:

MHUPOBO33PEHUYECKHUE TMPEJICTABICHUSI O BEIIECTBE M XUMHUYECKOW peakiluu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTABIISIOININE
OCHOBY JIJI1 MOHUMAHUSI CYIIIHOCTH HAy4YHOW KapTHUHBI MHUpa, MPEICTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPHUPOJbI, B3aUMOCBS3SX YEJIOBEKA C
MPUPOIHOMN CPEIOM, O PO XMMHUH B MMO3HAHUM ATUX 3aKOHOMEPHOCTEH;

MO3HABATENIbHBIC MOTHUBBI, HAMPABJICHHBIE HA MOJYYEHHUE HOBBIX 3HAHUU IO
XUMUU, HEOOXOAMMBIE HJisi OOBACHEHUS HAOJIOJAEMBIX MPOIECCOB M SIBJICHU,
MO3HaBaTeNbHON, MH()OPMALIMOHHOW W YUTATEIbCKOM KYJIbTYphl, B TOM YHCIIEC
HaBBIKOB CaMOCTOSITEJILHONM PabOThI ¢ YUEOHBIMH TEKCTaMH, CIIPABOYHOMU

JUTEPATYpPOM, JOCTYIMHBIMU TEXHHUUYECKUMHU CpEJCTBAaMU HH(POPMAIIMOHHBIX
TEXHOJIOT UM,

UHTEpeC K OOYYeHHI0O W TO3HAHHUIO, JF0O003HATENBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  €amMoOOpa3oBaHWIO, TMPOEKTHOM W  HCCIE0BATEIbCKOU
JESATEILHOCTH, K OCO3HAHHOMY BBIOOPY HAINpaBIEHHOCTH W YPOBHS OOYy4YEHUS B
JaJIbHEHIIIEM;

4) popmMupoOBaHUS KYJIbTYPbI 310POBbSI:

OCO3HAHWE TIICHHOCTH JKW3HH, OTBETCTBEHHOTO OTHOIICHHWS K CBOEMY
3I0POBBIO, YCTAHOBKH Ha 370POBBI 00pa3 KW3HHW, OCO3HAHWE TOCIICJICTBUUA H
HEMPUATUE BPEIHBIX NMPUBBIYCK (YIOTPEOJICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJUMOCTH COONIOJICHUS TMpaBuid O€30IMacHOCTH TIpU  OOpallleHHH ¢
XUMUYCCKUMH BEIIECTBAMH B OBITY U PEATbHOMN KU3HU;

5)Tpy10BOro BOCIIMTAHMS:

WHTEpEC K MPAaKTUIECKOMY M3yUEHUIO TTpodeccuii u Tpyia pa3inyHOro poja,
YBaXEHUE K TPyAy M pe3yjbTaTaM TPYIOBOH ACATCIBHOCTH, B TOM YHCIIE Ha
OCHOBE TPUMEHCHHUS TMPEAMETHBIX 3HAHWA 110 XWMHH, OCO3HAHHBIH BBIOOD
WHUBUTyIBHON TPACKTOPUHU TPOJOJKEHUS 00pa30BaHUs C YUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XUMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEHH,
YCHENTHON TPO(hEeCCHOHATEHOM NeATeILHOCTH U PA3BUTHSI HEOOXOUMBIX YMECHHU,
TOTOBHOCTH aIalITUPOBATHCS B MPOGECCHOHAIBHOU CpeJie;

6)3K0JIOrHYeCKOr0 BOCIIMTAHMS:

DKOJIOTHYECKH TIIeJIECO00pa3HOe OTHONIICHHUE K MPHUPOJC KaK HCTOYHUKY
KU3HHM Ha 3eMIie, OCHOBE €€ CYIICCTBOBAHMS, TOHMMaHUE IICHHOCTH 3I0POBOTO U
O0e3zonacHoro oOpa3a >KM3HHU, OTBETCTBEHHOE OTHOUIEHHWE K COOCTBEHHOMY
(GU3NYECKOMY M TICHXHYECKOMY 37I0POBBIO, OCO3HAHWE IICHHOCTH COOJIIOICHUS
mpaBuiI 6€30MacHOTO MOBEICHUS MPU PabOTE C BEIIECTBAMH, a TAKXKE B CUTYyaITUsX,
YTPOXKAIOIIUX 3I0POBBIO U KU3HU JIIOJIEH;



CIIOCOOHOCTH MPUMEHSTHh 3HAHUS, MOJy4aeMble NMPU HU3yUYEHUU XHUMUH, OIS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKalOWEeW IPUPOIHON CPENOU, JIsl TIOBBIICHHUS
YPOBHSI  DKOJIOTUYECKOM  KYJIbTYpbl, OCO3HaHHMA TJI00aTbHOTO  XapakTepa
HKOJIOTMYECKUX MpPOOJIEM M MyTed MX pEelIeHHs] MOCPEACTBOM METOAOB XHMHUH,
HKOJIOTMYECKOTO MBIIUICHHs], YMEHHsI PYKOBOJCTBOBAaThCS UM B II03HABATEIBHOM,
KOMMYHUKATUBHOW U COLIMAJIBHON ITPAKTHUKE.

METAINIPEJMETHBIE PE3YJIBTATbBI

B cocraBe MeTanpeIMETHBIX pe3yJbTaTOB BBIACISIOT 3HAYMMBIE IS
(dopMupOBaHHA MHPOBO33pEHHUS OOIEHAYyYHBIE TIOHATHUA (3aKOH, TEOpHs,
IOPUHLMII, TUIIOTE3a, PaKT, CUCTEMA, IPOLECC, SIKCIIEPUMEHT U JPYroe.), KOTOphIE
UCIIOJIB3YIOTCSl B €CTECTBEHHO-HAYUYHBIX YYEOHBIX IpEAMETax M I03BOJISIIOT Ha
OCHOBE 3HaHUN M3 ITHX MPEAMETOB (POPMUPOBATH MPEACTABIECHUE O LIETOCTHOU

Hay4YHOU KapTUHE MHUPA, U YHHUBEpPCAIbHbIE YUeOHbIE AEUCTBUS (IO3HABATEIbHBIC,
KOMMYHUKATUBHBIE, PETYJISTUBHBIE), KOTOpbIE OOECIEeYUBaOT (HOPMUPOBAHUE
TOTOBHOCTU K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO U OCYLIECTBICHUIO Y4eOHOI
NEATEIBHOCTH.

ITo3naBaTe/IbHBbIC YHUBEPCAJIbHbIE YUeOHbIE NeiCTBUA

ba3oBble 1oruyeckue 1eicTBUA:

YMEHUSL MCHOJB30BATh NPHUEMBI JIOTMYECKOTO MBIIUIEHUS IPH OCBOCHHH
3HAHWI: PacKphIBaTh CMBICI XMMHYECKUX MOHATHH (BBIIENIATh MX XapaKTEepHBIC
MIPU3HAKHK, YCTaHABIMBATh B3aMMOCBS3b C JPYTUMH IMOHSATUSIMHU), UCIOJIb30BAThH
HNOHATHUA 1JI1 OOBSICHEHUS OTIENbHBIX (PAKTOB U SIBJICHUM, BBIOUPATh OCHOBAHUS U
KpUTEpUHU ISl KJIacCU(UKALUM XUMUYECKUX BEUIECTB U XMMHUYECKUX PEaKIui,
yCTaHABIMBATh MPUYMHHO-CIIEICTBEHHbBIE CBSI3U MEXJIy OOBEKTaMHU H3Yy4YEHUS,
CTPOUTH JIOTUUECKHE PACCYXKACHUS (MHIYKTUBHBIE, JEAYKTHUBHBIC, IO AHAJIOTHH),
JIENaTh BBIBOJBI U 3aKIIOYEHUS;

YMEHHME NPUMEHATh B IIpollecCe TMO3HAHUSA TOHATUSA (TPEAMETHbIE U
METanpeaMETHbIE), CAMBOJIUYECKHE (3HAKOBbIE) MOJIEININ, UCIIOJIb3YyEMbIE B XUMUH,
peoOpa3oBbIBaTh NIMPOKO MPUMEHSEMbIE B XUMHUHU MOJEIbHBIE MPEACTABICHUS —
XUMUYECKUN 3HaK (CUMBOJ »JJIEMEHTa), XuMuueckas Qopmysa U ypaBHEHUE
XUMHUYECKON peaklMy — NpU PEIIeHUH y4yeOHO-TIO3HABaTeNbHbIX 33Ja4, C y4ETOM
ATUX MOJEJBHBIX IPEICTABICHUNA BBISBIATh M XapaKTEPU30BaTh CYIIECTBEHHBIE
NPU3HAKU U3YyYaeMbIX 00BEKTOB — XUMHUUYECKHUX BEUIECTB U XUMUYECKUX PEaKIIUil,
BBISIBIISAITh ~ OOLIME  3aKOHOMEPHOCTH, MPUYMHHO-CIEACTBEHHBIE CBSI3U WU
IPOTHUBOPEYHS B U3y4aeMbIX MPOIECCaX U SABJICHUSIX.

Ba3oBbIe ncciaeaoBaTebLCKHE AeliCTBUA .

YMEHUE HCIMOJb30BATh IOCTABJICHHBIE BOMPOCHI B KAayeCTBE HMHCTPYMEHTa
NO3HAHUA, a TaKKe B KauyeCTBE OCHOBBI Il (POPMHUPOBAHUS THUIOTE3BI TIO
IPOBEPKE NMPABUILHOCTH BbICKA3bIBAEMbIX CYXICHUMN;

npuoOpeTeHre OmbITa MO IUIAHUPOBAHMIO, OPraHU3alMd U MPOBEICHHUIO
YUYEHUYECKUX HKCIEPUMEHTOB, YyMEHHE HaOmogaTh 3a XOAOM Ipoliecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ysbTaT, (GopMynaupoBaTh 0000IIEHUS U



BBIBOJIBI 110 PE3yJIbTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUSA, COCTABIATh OTUET
0 MPOJIeJIaHHOM padoTe.

Pa6ora ¢ undgopmanmeii:

yYMEHHE BBIOMpATh, AHAIM3UPOBATH M HWHTEPIPETUPOBATH HHPOPMAIIIO
Pa3IMYHBIX BUJIOB U (HOPM TPE/ICTABIICHHUS, MTOTYyYaEMYIO U3 Pa3HbIX UCTOUYHUKOB
(Hay4HO-TIOMYJIApHAsl  JIUTEpaTypa XHUMHUYECKOTO COJEp>KaHus, CIPABOYHBIC
nocobusi, pecypcsl MHTepHeTa), KPUTHUYECKH OIICHHBATh IMPOTUBOPEUUBYIO H
HEJI0OCTOBEPHYIO HH(OPMAITHIO;

yMEHUE MPUMEHSATh Pa3lIMyHble METOJIbl U 3alPOChl MPU MOUCKE U 0TOOpE
uH(pOpPMAIIMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJMMBIX JJIS BBIOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3a]]a4 ONpPEICIEHHOTO THUIIA, TPUOOPETEHHE ONBITA B
00JJaCTH  UCHOJIB30BaHUS  MH(POPMAMOHHO-KOMMYHHUKATUBHBIX  TEXHOJIOTH,
OBJIAJICHUE KYJbTYpOH aKTHBHOT'O MCIOJIb30BAHUS PA3IMYHbBIX OUCKOBBIX CUCTEM,
CaMOCTOSITENIbHO BHIOMPATh ONTHUMAJIbHYIO (OpMY IpecTaBiIeHUs HHOPMALUU U
WUIIOCTPUPOBATh pEIIacMble 3aJla4yd HECJIIOKHBIMM CXEMaMHM, JIuarpaMmami,
Apyrumu popmMamu rpaduKu U UX KOMOMHALUSMY;

YMEHUE UCIIOJb30BaTh MW aAHAJU3MpOBaTh B IIpolecce Y4YeOHOU W
MCCJIEI0BATENbCKOW NeATEIbHOCTH MH(MOPMALMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTa HA COCTOSIHUE OKpYXaroled NpUpOAHON
Cpelbl.

KoMMmyHMKaTHBHBIE YHHBepcadbHbIe ydeOHbIe 1eiicTBUS:

YMEHMs 3aJlaBaTh BONpOCHl (B XoA€ Auagora M (WJIM) JUCKYCCHM) T10
CcyumiecTBy  oOcCyxgaeMol  TeMbl, (OpMYyJIHpPOBaTb CBOM  MPEIJIOKEHUSA
OTHOCUTEJILHO BBIMOJIHEHUS MPEIJIOKEHHOH 3a/1auH;

YMEHUSI  NPEACTaBIATh  MOJYYEHHBIE  PE3yJbTaThl  MO3HABATEIbHOU
NEATEIbHOCTH B YCTHBIX M IIMCBMEHHBIX TEKCTaX; JeJNaTh IPE3CHTaLNIO
PE3yJIbTaTOB BBIMOJHEHUS] XUMHUYECKOTO SKCIIEpUMEHTa (Jab0paTOpHOIo OIbITa,
1a00paToOpHOM pabOTHI MO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, yUEOHOTO MPOEKTA);

yMEHUSI Y4E€OHOrO COTPYJHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM
MO3HABATEIbHOM W HUCCJENOBATENbCKOW  JEATEIbHOCTH  MPU  PEIICHUH
BO3HUKAIOIIUX NpoOJeM Ha OCHOBE yuéra OOLIMX HMHTEPECOB U COIJIACOBAHMS
no3uiuil (00cyXneHus, oOMEH MHEHHSIMH, «MO3TOBbI€ IITYpMbD», KOOPAHHALIUS
COBMECTHBIX JCHUCTBUM, ONPEICICHUE KPUTEPUEB IO OLCHKE KayecTBa
BBITIOJTHEHHOM pabOTHI U ApyTHE).

PeryasiTuBHbIE YHMBepCcaJbHbIe YYeOHbIe 1eliCTBUSA:

YMEHUE CaMOCTOSITENIbHO ONpPENeNsiTh LENU AeATEIbHOCTH, IUIAHUPOBATh,
OCYUIECTBJISITh, KOHTPOJIMPOBATh U MPU HEOOXOAUMOCTU KOPPEKTHPOBATH CBOIO
NEeSTEeNbHOCTh, BBIOMpaTh Harbosee 3PpeKTUBHbIE CIOCOOBI pelleHns Y4eOHbIX U
MO3HABATENbHBIX 3a7a4, CaMOCTOSITENIbHO COCTaBISITh WM KOPPEKTUPOBATH
MPEUIOKEHHBIM AJTOPUTM JIEWUCTBUM IIPU BBIIOJIHEHUM 3aJaHUM C YYETOM
MOJIy4Y€HHUsI HOBBIX 3HAHMM 00 M3ydyaeMbIX OOBEKTaX — BEIIECTBaX M PEaKLHUsX,
OLICHMBATh COOTBETCTBUE MOJYYEHHOTO pE3yJIbTaTa 3asBJICHHOW LEIU, YMEHHE



UCIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPE/laraéMble B YCJIOBUU 3a/laHUM.
ITPEAMETHBIE PE3YJ/IBTATDBI
B cocraBe mnpenMeTHBIX pe3yJbTaTOB II0 OCBOEHHUIO 005S3aTEIBHOTO
CollepKaHUs, YCTAHOBJIEHHOTO JaHHOW (enepanbHOl paboueld Mporpammoi,
BBIJIETISIIOT: OCBOCHHBIE O0YUaIOIMMUCS HayYHbIE€ 3HAHUSI, YMEHUS U CIIOCOOBI

nercTBul, crnenuduueckue IS IpeAMeTHOHM oOnacth  «XUMHUS», BHUIBI
NEATEIBHOCTH 1O  IOJYYEHHID HOBOIO  3HaHMs, €ro HHTEpIpETalnH,
peoOpa30BaHUIO U TPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYyaIUX.

K xoniy oOydenus B 8 kjacce npeaMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTPAKATh C(HOPMUPOBAHHOCTD Y O0YUAIOIIHUXCS YMEHUM:

e PpACKpBIBaTh CMBICJ OCHOBHBIX XUMHUYECKHX IOHATHI: aTOM, MOJIEKYJa,
XUMUYECKUN JJIEMEHT, IPOCTOE BELIECTBO, CIIOKHOE BEILECTBO, CMECh
(omHOpOAHAS M HEOJHOPOHAS), BAJICHTHOCTh, OTHOCUTENbHAS aTOMHAsI U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBas J0Js1 XUMUYECKOTO 3JIEMEHTA B COETMHEHUH, MOJIAPHBIN 00BEM,
OKCHUJI, KHCJIOTa, OCHOBAaHHE, COJIb, AJEKTPOOTPULIATEIBHOCTh, CTEIEHb
OKHUCJICHHS, XMMHUYECKasi peakivs, KiacCUPUKalUs peakiuil: peaxiuu
COCIIMHEHHUS, PEAKIHH pa3JIOKEHUs, PpEaKIMu 3aMELIEHUs, peaKUuuu
0oOM€Ha, HK30- U PHJIOTEPMHUYECKUE PEaKINH, TEIIOBON 3(pPeKT peakuuu,
AIpO aTOMa, BJEKTPOHHBIA CIIOM aToma, aTOMHas OpOUTallb, paguyc
aToMa, XUMHUYECKasl CBS3b, MOJSIPHASsI U HEIMOJSpHAs KOBAJICHTHAs CBS3b,
WOHHas CBA3b, UOH, KaTUOH, aHUOH, PacTBOP, MaccoBasi JOJs BEUIECTBA
(IpolLieHTHAsI KOHIICHTPAIIUs) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MPUMEHSITH 3TH MOHSTHUS MPU ONTUCAHUM BEIIECTB U UX MIPEBPAICHUI;

e HCINOJb30BAaTh XHMHUYECKYI0 CHUMBOJIMKY [UJIi COCTaBJ€HUS (QopMyI
BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKIIUM;

e ONpENENsATh BAaJCHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COCIMHEHHSIX,
CTENEHb  OKWUCJICHHS  DJICMEHTOB B  OHMHApHBIX  COEJUHEHMUSIX,
MIPUHAJIEKHOCTh BEIIECTB K OINPEACIEHHOMY KJIACCYy COEIMHEHUHN IO
dbopmynaMm, BHUJ XUMHUYECKOM CBsI3M (KOBAJICHTHass W HWOHHAasA) B
HEOPTaHUYECKUX COCAUHEHUSX;

e packpbiBaTh cMmbica Ilepuoanueckoro 3akona [J[. WM. MeHnneneesa:
JIEMOHCTPUPOBATh TOHMMAHUE TEPUOJUYECKON 3aBUCUMOCTH CBOMCTB
XUMHUUYECKUX D3JIEMEHTOB OT MX ToJyiokeHusi B llepumoanueckoit cucreme,
3aKOHOB COXPAaHEHUs MacChl BEIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHA ABOTrajipo;

e ONUCHIBATH W XapakTepu3oBaTh TabmuuHyio Gopmy Ilepuogmaeckoit
CUCTEMbl XHMHYECKHUX DJEMEHTOB: pa3inyaTh MOHSITUSA «IJIaBHAs
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y», maneie u
OOJbIIME TEPHUOJbI, COOTHOCHUTH OOO3HAYEHHUS, KOTOPbIE HMEIOTCS B
tabmune «llepuogmueckas cucrema XuMmMu4eckux odnmemeHtoB JI. U.



MCHI[CJ'ICCB&» C YHUCIOBLIMH XapPaKTCPUCTHUKAMHU CTPOCHHUA aTOMOB

XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij siapa, 00IIee YUCIO MIEKTPOHOB
U pacTpeeICHUE UX 0 SJIEKTPOHHBIM CIIOSIM);

KJIacCU(PUIIMPOBATh XUMHUYECKHE AJIEMEHThI, HEOPTaHUUYECKHE BEIIECTBA,
XUMUYECKHE peaknuu (10 YHUCIy W COCTAaBYy y4YaCTBYIOIIUX B PEAKIUH
BEIIECTB, MO TEIJI0BOMY 3D (DEKTY);

XapaKTepU30BaTh (OMUCHIBATH) OOIME XUMHUYECKUE CBOWCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPIKIasi ONMKMCAHUE IPUMEPAMH MOJIEKYJISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIINX XUMUYECKUX PEAKIIH;

MIPOTHO3WPOBATh CBOWMCTBA BEIIECTB B 3aBUCUMOCTH OT MX KaYECTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTCKAHUS XUMHUYECKUX IMPEBPAIICHUA B
Pa3INYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCUTEIBHYI0 MOJICKYJISIPHYIO M MOJISIPHYIO — Macchl
BEII[ECTB, MAaCCOBYIO [IOJII0 XHMHYECKOTO JJIeMeHTa 1o (opmyle
COCIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI
0 YPaBHEHUIO XUMHUYECKON PEaKITnu;

MPUMEHSTH OCHOBHBIE ONEpPAllUU MBICIIUTEILHON EeITEIbHOCTH — aHaJu3
U CUHTE3, CpaBHEHHE, 0000IleHue, CUCTEeMaTU3aIlNIo, KiacCu(UKaluio,
BBISIBJICHUE TIPUYWHHO--CIICJICTBEHHBIX CBS3€H — I M3YyYCHHsI CBOWCTB
BCIIECTB M XHMHYCCKUX PEAKIUH, eCTeCTBEHHO-HAYYHBIE METObI
MO3HAHUS — HAONIOJCHUE, W3MEPEHHE, MOJCIUPOBAHUE, SKCIICPUMEHT
(peanbHBIN U MBICTICHHBIN );

ClieloBaTh  TpaBWJaM  TOJb30BAaHMS ~ XUMHUYECKOW  TIOCYIOM U
Ja00paTOpHBIM  O0OPYJIOBAaHMEM, a TakXe IMpaBwiaM oOpalieHus ¢
BCIIECTBAMH B COOTBETCTBHM C HMHCTPYKIHMSIMH TIO BBIMOJHEHUIO
7a00paTOPHBIX XUMUYECKUX OIMBITOB M0 TIOJYYEHHIO U COOWUpaHUIO
ra3oo0pa3HbIX BEHIECTB (BOIOpOJAa UM KHUCIOpPOAA), MPUTOTOBICHUIO
pacTBOPOB C OMNPEAECIEHHOW MAaCCOBOW HOJIEM PACTBOPEHHOTO BEIIECTBA,
IJIAHUPOBATh M TPOBOJUTH  XUMHUYECKHE  DKCIIEPUMEHTHI  TIO
pacro3HaBaHWIO PACTBOPOB MIEIOYECH U KUCIOT C TIOMOMIBI0 MHANKATOPOB
(;makmyc, heHondTanenH, METHIOPAHXK U APYTHE).

K xoniy oOyueHus B 9 kjacce npeMeTHbIE pe3ybTaThl Ha 0a30BOM ypOBHE
JOJKHBI OTPakaTh CHOPMUPOBAHHOCTH Y O0YUAIOUTUXCS YMEHHIM:

pacKpbIBaTh CMBIC OCHOBHBIX XHMHUYECKMX TOHATHH: XUMHUYECKUU
AJIEMEHT, aTOM, MOJEKYyJa, WOH, KaTHOH, aHWOH, IPOCTOE BEIIECTBO,
CJIO)KHOE€ BEUIECTBO, BAJICHTHOCTh, JJIEKTPOOTPULIATEIIBHOCTh, CTEICHb
OKHCIICHUS, XUMHUECKas peaKlMsi, XUMUYEeCKasi CBsI3b, TEIUIOBOI 3¢ ekt
peakuuu, MOJb, MOJSpPHBII  00BEM,  pacTBOp,  DJIEKTPOJUTHI,
HERJIEKTPOJIUTHI, AJEKTPOIUTHYECKAS IUCCOLMALMSA, PEAKLIMU HOHHOTO
oOMEeHa, KaTalu3aTop, XMMUYECKOE paBHOBECHE, OOpaTHMbIE U



HEOOpaTUMbIE pEaAKIHMH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIINH,
OKHCIIUTENIb,  BOCCTAHOBUTENb,  OKUCIEHME W  BOCCTAHOBIICHHE,
aIJIOTPONHUs, aM(POTEPHOCTh, XUMHUECKas CBs3b (KOBAJICHTHAs, MOHHAs,
METaJuInYecKasi), KpUCTAIUIMYECKas pemeETKAa, KOppOo3us METaIUIOB,
CIUIAaBbl, CKOPOCTh XUMHYECKON pEaklUHH, MNPEAeIbHO JIOMyCTUMAs
koHueHTpanus [1JIK BemiecTna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHWMHUYECKUX TMOHSITHUU H
MIPUMEHSTh 3TH HOHITHUS MIPU ONMCAHUH BEUIECTB U UX MIPEBPALICHU;
UCIONB30BaTh XUMHUYECKYI0 CHMBOJHKY JJS COCTaBIIeHUS (HopMyI
BEIIECTB U YPABHCHUN XUMHYECKUX PEAKIIUN;

ONPENIEATh BAJICHTHOCTD U CTEIIEHb OKUCIEHUS XUMUYECKUX 3JIEMEHTOB B
COCIMHEHUAX PA3JIUYHOTO COCTaBa, IMPUHAIJIEHKHOCTh BELIECTB K
OTpe/IeIEHHOMY KJIAaCCy CO€IMHEHUH 1o (opmysiaM, BUA XUMHUYECKON
CBSI3U (KOBaJICHTHAs, WOHHAs, METAJUIMYECKas)) B HEOPraHUYECKHUX
COEJIMHEHHUSX, 3apsij MOHA 10 XMMHUYECKOU (opMylie, XapakTep cpeabl B
BOJIHBIX PACTBOpaxX HEOPTraHUYECKUX COEAMHEHUW, TUI KPUCTALIUMYECKOU
PELIETKN KOHKPETHOTO BEILIECTBA;

packpeiBath cMbich llepuommueckoro 3akona JI. M. MengeneeBa u
JIEMOHCTPUPOBATh €ro TOHMMAaHWE: OIKCBhIBAaTh U XapaKTEPU30BaTh
Tabnuunyto (opmy Ileprognueckoil cUCTEMbl XUMUYECKHUX 3IIEMEHTOB:
paznuyaTh TMOHATHS «TJlaBHas mnoarpynna (A-rpymmna)» U «moOodHas
noarpymnmna (b-rpymnma)», manbie u  OOJBIIME TEPUOIBI, COOTHOCUTH
0003HayYeHUs, KOTOpbIE MMEIOTCA B MEPUOJUYECKOW Tabiuie, C
YUCJIOBBIMU  XapaKTEPUCTUKAMU  CTPOEHUSI aTOMOB  XHMMHYECKUX
3JIEMEHTOB (COCTaB M 3apsia  sjapa, oO0Illee 4YHCIO DSJIEKTPOHOB U
pacmpenesnieHue HX 10 JJIEKTPOHHBIM  CJIOSIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M UX COCIMHEHUUN B
npezenax MajiblX NEePUOIOB U TJIABHBIX MOATPYII C YYETOM CTPOSHUS UX
aTOMOB;

KJIacCU(PHUIIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTaHUYECKHUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YKMCIy W COCTaBy YYacTBYIOIIMX B pPEaKIHH
BEIIECTB, MO TEIUVIOBOMY 3(P(EKTy, IO U3MEHEHHUIO CTENEeHEW OKHCIICHUS
XUMHUYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATh) OOIIHME M CHEHUPUIECKHE XHUMHUYECKHE
CBOMCTBAa TIPOCTBHIX U CJOXKHBIX BEIIECTB, MOATBEpXkAas OIUCAHUE
npuMepaMi MOJEKYJISIPHBIX M HOHHBIX YpPAaBHEHHM COOTBETCTBYIOIIMX
XAMUYECKUX PEAKIIHIM;

COCTAaBIISAITb YPABHEHUS DJIEKTPOJUTUYECKOW JHCCOLMALMU  KHUCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPAIEHHBIE YPABHEHUS PEAKLIMI HOHHOTO



oOMEHa, YypaBHEHHUS pEaKIUH, MOATBEPKIAIOIMIUX CYIIECTBOBAHWE TE€HETUYECKON CBSI3M MEXIy BEIIECTBAMU
Pa3JIMYHBIX KJIACCOB;

pPacKpbIBaTh CYIIHOCTh OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUNA MOCPECTBOM COCTaBIICHUS AIIEKTPOHHOTO
OaslaHca ATUX PEaKIINiA;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT MX CTPOEHHUS, BO3MOXHOCTH MPOTEKAHUS] XUMHYECKHUX
MpPEBpAICHUN B pa3TUYHBIX YCIOBUSX;

BBIYUCIISITH OTHOCUTEJIBHYIO MOJEKYISIPHYIO U MOJISIPHYIO MAaccChl BEIIECTB, MAaCCOBYIO JIOJI0 XUMHUYECKOTO
aJieMeHTa Mo (opMyJie COeTUHEHHUs, MaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI IO YPaBHEHUIO
XUMUYECKOU peaKuu;

coOJII01aTh MpaBWJIA IMOJIb30BAHUS XUMHUYECKON MOCYI0M U JJaOOpaTOpHBIM OOOpPYJOBAHMEM, a TAKXKE IpaBUiIa
oOpallleHusl C BEIIECTBAMHU B COOTBETCTBUU C UHCTPYKIUSMHU 10 BBITIOJIHEHUIO TA0OPATOPHBIX XUMUYECKUX OMBITOB
O MOJYYEHHUIO U COOMPAHUIOra3000pa3HbIX BEMIECTB (AMMHAKa U YTIIEKUCIIOTO Ta3a);

MPOBOJAUTh PEAKLNH, MOATBEPKIAIOIINE KAYECTBEHHBIM COCTAB PAa3IMYHBIX BEIIECTB: PACMO3HABATH OIBITHBIM
nyTéM XJIOpUJI-, OpOMUI-, HOTUI-, KapOoHaT-, hocdaT-, CHIIMKaT-, CylabhaT-, THIPOKCUI-UOHBI, KATHOHBI aMMOHUS
Y MOHBI U3YYEHHBIX METAJJIOB, MPHUCYTCTBYIOIINE B BOJIHBIX PACTBOPAX HEOPTaHUYECKUX BEIIECTB;

MPUMEHSIThL OCHOBHBIEC ONEpallid MBICIUTEILHON JEATeIbHOCTH — aHaJIW3 U CHHTE3, CpaBHEHHUE, 0000IleHuUe,
CUCTEMATHU3ALINIO, BBISIBICHUE TPUUMHHO-CJICICTBEHHBIX CBS3€M — ISl U3yUEHUS! CBOMCTB BELIECTB U XUMHUYECKHUX
peakiuii, eCTECTBEHHO-HAYYHBIE METOJbI MO3HAaHUS — HAOIOJICHHE, U3MEpPEHUE, MOACIUPOBAHUE, IKCIIEPUMEHT
(peaJIbHBINM U MBICIICHHBIN ).

TEMATHUYECKOE IINTAHUPOBAHHUE

8 KUIACC

- KosinuecTBo 4acos JsiexTponHble (UH(PPOBLIE)|  Buabl AeATeILHOCTH
aMMeHOBaHHe

No o0pa3oBaTe/IbHBIEPECYPChI 00y4AIOLIMXCS C YIETOM
pa3iesioB U TeEM Kourpoabublie | IlpakTuyeckue .

n/n Bcero padoueii mporpaMmbl
NporpaMmsl padoTsbl padoTsbl

BOCIIMTAHMS

Pa3nes 1.1lepBoHavyanbHble XUMHUYECKHE TOHATHS
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XuMus — BaKHas
001acTh
€CTECTBO3HAHMSA U
MPaKTUYECKOU
JIeSITEIHOCTH
YyeJIoBeKa

bubmnoreka LIOK
https://m.edsoo.ru/7f41837c

PackpeiBaTh cMbICI
U3y4aeMbIX MTOHITHH,
pacKpbIBaTh POJIb XUMHUU B
MPUPOJIE U KU3HU YEJIOBEKA U
€€ CBSI3U C JPYTMMHU HayKaMH.
CnenoBatb
MIPABUJIAMITOJIb30BAHUS
XAMHUYECKOU MOCYAOU U
71a00paTOPHBIM
000pyI0BaHKEM, a TAKXKE
npaBuiiaM oOpalieHus ¢
XUMHYECKHMHU BEIIECTBAMHU B
COOTBETCTBUHU C
UHCTPYKIUSMH TI0
BBITIOJTHCHHIO MPAKTUYCCKUX
pabot; Ilnanuposats u
MPOBOJIMTH XUMHYCCKHIA
9KCIIEPUMEHT IO U3yYEHUIO U
OMHCAHUIO (PU3UUECKHUX
CBOWCTB BEIIECTB, CIIOCOOOB
pa3/elIeHUs1 CMECEU BELIECTB;



https://m.edsoo.ru/7f41837c

Hcnonb3oBath npu
BBITIOJITHCHHH YUEOHBIX
3aJlaHUid U B TIpoOIIEcce
HCCJIEIOBATEIHLCKOM
NeSATEeIbHOCTH HAyYHO-
NONYJSIPHYIO JIUTEPATYPY
XUMHUYECKOTO CO/ICPIKAHUS,
CIIpaBOYHbIC MaTEPUAJIBI,

pecypchl.

1.2

BemectBa n
XUMHUYECKHE
peakuuu

15

bu6nmuoreka [IOK
https://m.edsoo.ru/7f41837c

[IpuMeHsTh ecTeCTBEHHO-
Hay4YHbIE METO/IbI TO3HAHUS
(B TOM umcie HaOOICHHE,
MOJIeTTHPOBaHHE,
9KCIIEPUMEHT) U OCHOBHBIE
Onepaury MbICIUTEIbHON
JeSATEILHOCTH (CPaBHEHHE,
KJIAaCCU(DUKALINS) ISt
W3Yy4YEHUS BEUIECTB U
XUMUYECKUX PEaKIUi;
PackpsiBath cMbICT
M3Yy4aeMbIX MOHATUN U
3aKOHOB U IPUMEHSTH 3TH
MOHSITUS TIPH ONMCAHUU
CBOICTB BEILIECTB U UX
npeBpaiennii; Paznuyate
bu3HYecKue 1 XUMUYECKHE
SIBIICHUSI, OOBSICHATH HX
CYIIHOCTb C TOYKH 3PEHHUS
ATOMHO-MOJIEKYJISIPHOTO



https://m.edsoo.ru/7f41837c

yueHus; OnpeaensaTh
MPU3HAKU XUMUYECKHX
peakuui, ycioBUs ux
POTEKaHUSI.

Nroronopazneny

20

Pa3znen 2.BaxHeiinme npeacTaBuTe/ M HEOPraHMYeCKNX BelleCTB

2.1

Bosnyx. Kucnopogn.
[TonsTre 06
OKCHgax

bu6nmuoreka [IOK
https://m.edsoo.ru/7f41837c

PackpsiBaTh cMbICT
W3Yy4aeMbIX [TOHATUN U
IPUMEHSTH 3TH NOHATHS [IPU
OIMCaHUU CBOMCTB BEILIECTB
U UX MPEBPALICHUN;
XapakTepus3oBaTh
(omuchIBaTh) COCTaB BO3/AyXa,
¢busnyeckue 1 XUMHYECKHE
CBOICTBA KMCIIOPOJA,
CHOCOOBI €ro MoJIyyeHwus,
IPUMEHEHNE U 3HAaUCHHE B
IPUPOJIE U JKU3HU YEIIOBEKA;
CpaBHUBATh peakIMu
TOPEHUS U MEJIEHHOTO
okucneHust. OObACHATD
CYILIHOCTb DKOJIOTHUECKUX
npoOseM, CBSI3aHHBIX C
3arpsI3HEHUEM BO3/1yXa;
CnenoBate npaBuiam
6e30macHoil paboThI B
naboparopuu npu
UCIIOJIb30BaHNU XUMUYECKOU



https://m.edsoo.ru/7f41837c

HOCY/IbI U 000PYIOBaHMUS, a
TaKXe MpaBUiaM o0paeHHs
C TOPIOYHMMH BEIIIECTBAMH B
OBITY;

2.2

Bonopoa. Ilonsatue
0 KUCJIOTAX U COJIAX

bubmnoreka LIOK
https://m.edsoo.ru/7f41837c

PackpbiBaTh cMbICIT
U3y4aeMbIX MTOHATHH U
NPUMEHSTH 3TH MOHATHS IIPU
ONKMCAHUU

CBOICTB BEILIECTB U UX
MIPEBPAILICHUI;
XapakTepus3oBaTh
(ommchIBaTh) HU3UIECKUE U
XUMHYECKHE CBOMCTBA
BOJIOPO/IA,

CIIOCOOBI €T0 MOJIyYEHUS,
IPUMCHCHHUE;

Cobupats npubop asns
MOJTyYEHUs BOJIOPO/IA.

2.3

Bopa. PactBopsl.
ITousitre 00
OCHOBAHMUAX

bubmnoreka [JOK
https://m.edsoo.ru/7f41837c

PackpsiBath cMbICT
W3Yy4aeMbIX MMOHATUN U
MPUMEHSTh 3TU MTOHATHS TIPU
ONMCAaHUM CBOKCTB BEILIECTB
Y UX MPEBPALICHUN;
XapakTepu3oBaTh
(u3nuecKre U XUMHUYECKUE
CBOICTBA BOJIbI, €€ POJIb KaK
pacTBOPUTEIS B IPUPOIHBIX
npoueccax; CocTaBiIsITh
YpaBHEHUS XUMUYECKUX



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

peakLuil ¢ y4acTUEM BOJBI;
OOBACHATH CYLIHOCTb
9KOJIOTUYECKUX MTPpOo0IIeM,
CBSI3aHHBIX C 3arPS3HEHUEM
MPUPOTHBIX BOJI, CIIOCOOBI
OYHCTKH BOJBI OT IIPUMECEN,
MEpBI 10 OXpaHe BOJ OT
3arpsi3HEHUs.

2.4

OCHOBHBIE KJIACCHI
HEOPTaHUYECKUX
COeIMHEHUN

11

bubmnoreka [JOK
https://m.edsoo.ru/7f41837c

Knaccudunuposars
M3y4JaeMbl€ BEIIECTBA 1O
COCTaBYy U CBOMCTBaM,;
CoctaBisth (HOpMyITbI
OKCHJIOB, KUCJIOT, OCHOBaHHIH,
COJIEN M HA3bIBaTh UX IO
MEXIYHAPOAHOU
HOMEHKJIaType;
[Iporuo3upoBarts cBOWCTBa
BEII[ECTB Ha OCHOBE OOIIUX
XUMHUYECKUX CBOMCTB
M3YYEHHBIX KJIACCOB/TPYIII
BEILECTB, K KOTOPBIM OHU
oTtHOcATCs; COCTaBIATh
MOJIEKYJIIPHBbIE YPAaBHEHUS
peaKkLMii, UIUTIOCTPUPYIOLINX
XMMHYECKHE CBOMCTBA U
CIOCOOBI MTOTYYEHUS BEIIECTB
M3y4YEHHBIX KJIACCOB/TPYMII, a
TaK)K€ IMOTBEPKTAFOIIIIX
TEHETUYECKYIO B3aMOCBSI3h



https://m.edsoo.ru/7f41837c

MCKAY HUMH.

Htoro mo pazneny 30

Pasznea 3.Ilepuoanuecknii 3axoH u [lepuoguyeckasi cucrema xumnueckux 3jeMeHToB JI. U. MenneneeBa. CTpoeHue aToMOB.

Xumunueckasi cBsi3b. OKHCIUTEIbLHO-BOCCTAHOBHUTEIbHbIE Pe€akuuu

Ilepuonnueckuii
3aKOH U
[Tepunonuueckas
31 cucremMa 7
XHUMUYECKHX
snemeHToB /JI. U.
Menpaene-eBa.

Crpoenuearoma

bubmnoreka LIOK
https://m.edsoo.ru/7f41837c

PackpbiBaTh CMBICHT
MEePUOIUYECKOr0 3aKOHA;
[ToHnMars cymiecTBoBaHuE
MepUONYECKON 3aBUCUMOCTH
CBOMCTB XMMHYECKHUX
3JIEMEHTOB (M3MCHCHHE
paauycoB aTOMOB U
3JICKTPOOTPHUIIATEIIFHOCTH) U
UX COCIMHEHUM OT
ITOJIOKCHUSA B
MEPUOUYECKON CUCTEME U
CTPOCHUS aTOMa;
YcraHaBiuBaTh CBS3b MEXKIY
IIOJIOKEHUEM DJIEMEHTA B
MEPUOJNYECKON CUCTEME U
CTPOEHUEM €ro aToMa (COCTaB
U 3aps] sipa, odlee Yucio
3JIEKTPOHOB U pacIpeiesieHne
UX T10 DJIEKTPOHHBIM CJIOSIM);
[Iporuo3upoBate xapaxTep
HN3MCHEHMS CBOMCTB
3JIEMEHTOB M UX COEeIUHEHUMN
10 TPyMIaM | epruoaam
[Tepronueckoit CUCTEMBI,



https://m.edsoo.ru/7f41837c

XapakTepu3oBaTh
XUMHUYECKHE HIEMEHThI
HEPBBIX TPEX NEPUOJIOB,
KaJusl, KalbLus 10 UX
IIOJIO’KEHUIO B
IIepuonnueckoii cucreme /1.
H. Meuneneesna.

3.2

XuMHYecKas CBSI3b.
OKHUCIUTENLHO-
BOCCTAHOBHUTEIILHBIC
peakuuu

bubmnoreka [JOK
https://m.edsoo.ru/7f41837c

PackpsiBath cMbICT
M3y4aeMbIX MMOHSITHUH;
Ornpenensts BU
XUMHYECKOH CBSI3U B
coenuHeHuu; Onpenensarsb
CTETeHb OKUCIICHHUS
XUMHYECKOT0 AJIEMEHTA T10
dbopMmyIie ero CoeaAMHCHHUS,
Ornpenenars 3JIeMEHT
(BemiecTBO) — OKHUCIUTENb U
3JIEMEHT (BEIeCTBO) —
BOCCTaHOBUTEND; OOBSACHATH
CYILIHOCTb IIPOLIECCOB
OKHUCIJICHUS U
BoccTaHOBIeHHS; COCTaBIIATh
3JICKTPOHHBIN OanaHc ¢
y4€TOM YHUCIIa OTIAHHBIX U
MPUHSTHIX JIEKTPOHOB;
CocTaBnaTh ypaBHEHUE
OKHUCJIUTEIHHO-
BOCCTAHOBUTEIBbHOU
peaKIu.



https://m.edsoo.ru/7f41837c

Hroro o paszgen 15 Enbmiorera HOK
pasiety https://m.edsoo.ru/7f41837c

PesepBHOE Bpems 3 Enbmiorera HOK

P P https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO
YJACOB 110 68 4 5
[TPOTPAMME
9 KJIACC
No HanMeHoBamme KoanuecTBo 4acoB DJIeKTPOHHbIE Buabl 1esiTe IbHOCTH

- (uudposbie) 00y4YauuXxcs ¢ y4eToM

n/ pasieloB ureM | Bee Kontponnubiepad | Ipaxrnyeckuepad o0pa3oBaTe/bHbIEpeC paboueii mporpaMmmbl
" TPOTPAMMET ro 0Tkl OTel ypcebl BOCIIMTAHUSA

Pa3znen 1.BemecTBo 1 XUuMHYeCKHE PeaKIMU



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

11

[ToBTOpEHME M
yriayoneHue
3HAHUU
OCHOBHBIX
pas3zienoB Kypca
8 kiacca

bubmuorexka [JOK
https://m.edsoo.ru/7f41a6

36

PacKpbIBaTh CMbICI OCHOBHBIX
XUMUYECKUX TOHATUH «aToM»,
«MOJIEKYJIa», «XUMUYECKUI
AJIEMEHT», «IIPOCTOE
BELIECTBOY, «CI0KHOE
BELIECTBOY, «BAJEHTHOCTHY,
UCIOJIb3Ysl 3HAKOBYIO CUCTEMY
XUMUHY;

M300paxkaTh COCTaB
IIPOCTEUIINX BEIIECTB C
ITOMOUIBI0 XUMUYECKUX
(bopMyII ¥ CYyITHOCTH
XUMHUYECKUX PEAKLUH C
MOMOILBIO XMMUYECKUX
YPaBHEHUU.

PacKphIBaTh CMbICII
NEPUOINYECKOT0 3aKOHA

. . Menneneesa.
XapaKTepU30BaTh COCTaB
aTOMHBIX Si7iep U
pacnpezenieHue yncia
AJIEKTPOHOB 110 IEKTPOHHBIM



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

CJIOSIM aTOMOB XUMHYECKUX
3JIEMEHTOB MAJIbIX IIEPUOJOB
NEPUOANYECKON CUCTEMBI, a
TAK)Ke KaJaus U KaJIbLUs;
pasinyaTh BUJbl XUMUYECKOU
CBSA3U: HOHHYIO, KOBAJICHTHYIO
IIOJISIPHYIO, KOBAJICHTHYIO
HEIOJIIPHYIO U
METAJIINYECKYIO;

1.2

OcHoBHbBIC
3aKOHOMEPHOCT
1 XUMHYECKUX
peakuui

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a6

36

Knaccudunuposats
XUMHUYECKUE PEAKIINH 110
Pa3IMYHBIM OCHOBAHHSIM: 110
COCTaBY U YHCITy Pearupyronmx
1 00pa3yIoIIUXCs BEIIECTB, M0
TeIIoBOMY 3 deKTy, 1o
arperaTHOMY COCTOSTHUIO
pearupyromux BEemecTB, 0
00paTUMOCTH, 10 U3MEHEHHUIO
CTEIEHEN OKUCIICHUS
AIIEMEHTOB, 110 HCIOIH30BAHHUIO
KaTajan3aropa.

PackpwiBaTh MOHATHS
«XUMHUYECKAsl PEaAKIIH»,
«PEaKINU COSTUHCHUS,
«PEaKIUU PA3TIOKEHUN,
«peaKIu OOMEHay, «PEaKIHU
3aMeIIEeHUs», «PEAKIIHA
HEUTpamu3aum,
«OK30TEPMHUYECKHE PEAKITII,



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

«OHJIOTEPMHUYECKUE PEAKIIUNY,
«00OpaTuMBbIe peakuny,
«HEOOPATUMBIE PEAKITHIY,
«OKHUCIUTEIILHO-
BOCCTAHOBUTEIJIbHBIC PEAKIUI,
«TOMOTEHHBIE PEAKIIUNY,
«TeTEepOTCHHBIC PEAKLIUN»,
«KaTAJIMTUYECKUE PEAKIHN»,
«HEKATAINTHYECKHE PEaKIINN,
«TeTIoBOH 3P PeKT
XMUMHUYECKON PEaKIIUI».

PackpeiBath nonsTHs

«QIEKTPOJIUTHYECKAS

JIUCCOLIHALINS,

«OIEKTPOIHUTHI»,

«HEITEKTPOIUTHI».
DNEKTPOIUTHYE

¥YcraHaBiuBaTh IPUYUHHO-
cKast

bubmuorexa [JOK CJICICTBEHHBIE CBSI3U MEXIY
JUCCOLIAITHS. .
1.3 8 https://m.edsoo.ru/7f41a6 | NOPUPOLOHN NIEKTPOIUTA U
XUMUYECKUE
36 CTETIEHBIO €T0 JIUCCOUAIIUH.

peaxuuu B

YcTaHaBnuBaTh NPUYUHHO-
pacTBopax

CIIEJICTBEHHBIE CBSI3H MEXKIY

TUTIOM XUMHUYECKOU CBS3H B

ANEKTPOJIUTE U MEXAaHU3MOM

€ro IMCCOLMAIINH.

Hroronopaszaeny 17

Paszngena 2.Hemera/uIbI M X COeIMHEHUSA



https://m.edsoo.ru/7f41a636
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XapakTepu3oBaTh CTPOCHUE,
busnUecKre 1 XUMHUCCKUE
CBOMCTBA, [TOJYyYCHHE U
[IPUMEHCHHE TaJIOTC€HOB B
IUTaHe O0IIEro, 0COOEHHOI0 U

O61mas
€IMHUYHOTO.
XapaKTepUCTHKA
bubmmorexa [IOK YcTaHaBiIMBaTh NPUYUHHO-
XUMHYECKHX
2.1 https://m.edsoo.ru/7f41a6 | cieACTBEHHBIE CBSI3U MEXKY
AJIEMEHTOB .
36 CTpPOCHHEM aTOMa, XUMUYECKOU
VIIA-rpynmsl.
CBSI3bIO, TUIIOM
lManorenst . ..
KPUCTATNICCKON PEMETKH Y
raJOreHOB M (PU3MYECKIMHU U
XUMHYECKHUMH CBOHCTBAMH
ATHUX BEIIECTB.
JaBaTh 001IyIO
XapaKTePUCTHKY aTOMaM,
MPOCTHIM BEUIECTBAM U
COCJTMHEHHSM XaJTbKOTCHOB B
O61mmas 3aBUCHUMOCTH OT UX IOJIOKEHUS
XapaKTepUCTHKA B TIEPHOINYECKOMN CHCTEME.
bu6mmoreka [IOK
XUMHYECKHX XapakTepu30BaTh CTPOCHUE,
2.2 https://m.edsoo.ru/7f41a6

351eMeHTOB VIA-
rpynnsl. Cepa u
€€ coeIMHEeHUA

36

AJUIOTPONHIO, (PU3NYECKHE U
XMMHYECKHUE CBOICTBA,
MIOJIy4YE€HUE U IPUMEHEHHE
CEpBI.

¥YcraHaBnuBaTh NPUYNHHO-
CJIEJICTBEHHBIE CBSI3U MEXY
CTPOCHUEM aTOMa, XUMHYECKON



https://m.edsoo.ru/7f41a636
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CBSI3bI0, TUIIOM
KPUCTAJTINYECKON PEIIETKU
cepsl ¥ €€ GU3NIECKUMU U
XMMHYECKHMHU CBOMCTBAMH.
BrInonHATh pacyéTsl 1o
XUMUAYECKUM (opMysIaM U
YPaBHEHUSIM PEAKLIUM,
IIPOTEKAIOIUX C YYACTHEM
CEpBI.

[TIpoBOaUTH,

HAOJII0AATh M OMKCHIBATH XUMHU
YECKHUM DKCIIEPUMEHT 110
TOPEHMIO CEpPhl Ha BO3IYXE U B
KHCJIOPOJE € COOII0CHUEM
IIPaBUJI TEXHUKU 0€30MaCHOCTH.

2.3

Oomas
XapaKTepUCTHKA
XUMHAYECKUX
271eMeHTOB VA-
rpynmnsl. A30T,
dbochop n ux
COEIMHEHUS

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a6

36

JaBaTh 001IyIO
XapaKTEPUCTUKY aTOMaM,
MIPOCTHIM BEILIECTBAM U
COCIMHCHHSM 3JIEMEHTOB VA-
l"pyrIHI)I B 3aBUCHUMOCTH OT UX
IIOJIOKCHUSA B nepno;mquKoﬁ
cucreme. XapakTepu30BaTh ¢
HCII0JI30BAHUEM PYCCKOTO
(poIHOTO) SI3BIKA U A3BIKA
XUMHH CTPOEHUE, (PU3HUECKUE
1 XUMHUYECKHE CBOMCTBA,
HOJ'Iy‘IeHI/Ie 158 HpI/IMeHeHI/Ie
azora. Ha3eIlBaTh coeTMHEHUS



https://m.edsoo.ru/7f41a636
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azora 1o ¢popmyse u
COCTABJIATh (POPMYJIBI 110 UX
HAa3BaHMIO. Y CTaHABIMBATh
IIPUYUHHO-CJICICTBEHHBIE CBA3U
MEXly CTPOCHHEM aTOMa U
MOJIEKYJIbI, BUIOM XUMHUUYECKOI
CBSA3H, TUIIOM KPUCTAJUINYECKON
pPELIETKU a30Ta U €ro
(U3NIECKUMHU ¥ XUMUYECKHUMU
CBOMCTBaMH. XapaKTepU30BaTh
C MCIIOJIb30BAaHUEM PYCCKOIO
(pomHOTO) SI3bIKA U SI3BIKA
XUMHH COCTAB, CTPOECHUE
MOJIEKYJIbI, PU3UUECKUE U
XUMHYECKHE CBOMCTBA,
IIOJIy4Y€HUE U IPUMEHEHHE
ammuaka. HassiBats conn
aMMOHMS 110 popMyJiaM U
COCTABIIATH (POPMYJIBI 110 UX
Ha3BaHMSIM. 3allMChIBAaTh
MOJIEKYJISIPHbIE U HOHHbBIE
YPaBHEHUS PEaKIIM,
XapaKTepU3yIOIIUX
XMMHUYECKHE CBOWCTBAa aMMHaKa
U COJIEW aMMOHUS.
XapakTepu3oBaTh CTPOEHHUE,
IJIOTPOIHNIO, (pU3nuecKue u
XHUMHYECKHE CBOMCTBA,
MOJIy4e€HUE U IPUMEHEHHE

docdopa.




CaMOCTOSATENBHO OINUCHIBATH CB
oiicTBa okcuzaa docdopa(V) kak
KHUCJIOTHOTO OKCHJ/Ia M CBOWCTBA
(dhochopHOI KUCITOTHI.
NnnroctpupoBaTh CBOMCTBA
okcuna docdopa(V) u
bocopHOIi KHCTOTHI
YpaBHCHHUSIMH
COOTBETCTBYIOIIMNX PEAKIU.

2.4

Obmas
XapaKTEePUCTHKA
XUMHUYECKUX
anemeHToB [VA-
TPYTIIIBL.
Yraepon u
KPEMHHI U UX
COEIMHEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a6

36

JaBaTh 0011yI0
XapaKTEPUCTUKY aTOMaM,
MPOCTHIM BEILIECTBAM U
COETMHEHUIM 2JIEMEHTOB IV A-
TPYIIIBI B 3aBUCUMOCTH OT UX
MIOJIOKEHUS B MIEPUOANMUECKON
CHCTEME.

XapakTepus3oBaTh CTPOEHHUE,
IJIOTPONHUIO, (pU3HUecKue u
XHUMHYECKHE CBOMCTBA,
MOJTydeHUE U TIPUMEHEHUE
amopdHoro yrieposja.
CpaBHMBaThH CTPOEHUE U
CBOICTBa anMasa u rpadura.
VYcranaBnuBaTh NPUYUHHO-
CJIEJICTBEHHBIE CBSI3U MEXKIY
BHJOM XHUMUYCCKOU CBSI3U U
THIIOM KPUCTaJUIMYECKOU
PELIETKU B OKCUAAX YIVIEPOJa U



https://m.edsoo.ru/7f41a636
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X GU3NYECKUMU U
XMMHYECKHMHU CBOMCTBAMH, a
TaK)Ke IPUMEHEHUEM.
NnnroctpupoBaTh 3aBUCUMOCTD
CBOMCTB COJIEH YTOJIbHON
KHMCJIOTHI OT UX
cocraBa.Pacnosnasath
KapOoHarT-
MOH.XapaKTepU30BaTb CTPOECHU
€ aTOMOB U KPUCTAJIJIOB,
¢bu3nvecKre 1 XUMUYECKHe
CBOMCTBA, NIOJIyYCHHUE U
[IPUMEHEHNUE KPEMHUS.
¥YcraHaBiuBaTh NPUYUHHO-
CJIECTBEHHBIE CBSA3H MEXKAY
CTPOCHHMEM aTOMa, BUJIOM
XUMHUYECKOH CBSI3U, TUIIOM
KPUCTAJUTMYECKOUN pEeIETKH
KpEMHUS U ero (pU3N4YEeCKUMHU U
XUMHYECKUMHU
cBoiicTBaMu.CpaBHUBATH JUOKC
Wbl YIIIEpOia U KPEMHUSL.
OnuceiBaTh BaXKHEHILINE TUIIBI
MPUPOAHBIX COCTUHEHUN
KpEMHUS KaK OCHOBHOI'O
AJIEMEHTA JINTOC(EPHI.

Uroro no pazaeny

25




Pa3zgen 3.MeTa/JIBI 1 X COCAUHEHUSA

OO6mmue
3.1 CBOIMCTBA 4
METAIIOB

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a6
36

OOBACHATH, UTO TAKOE
METaJlJIBL.

XapakTepHu30BaTb XUMUYECKHE
AJIEMEHTBI-METAJLIBI 110 UX
IIOJIOXKEHUIO B IIEPUOJUYECKOM
cucreme J[. 1. Menneneena.
IIporuo3upoBars CBOKCTBA
HE3HAaKOMBIX METAJUIOB I10
ITOJIOKEHUIO B IEPUOJUYECKOM
CUCTEME XMMHYECKHUX
anemenToB M. M. Menneneena.
YcranaBiuBaTh NPUYUHHO-
CJIECTBEHHBIE CBS3H MEXKAY
CTPOEHHUEM aTOMa, BUJOM
XUMHUYECKOH CBA3U U TUIIOM
KPUCTAJUIMYECKON PEIIETKH Y
METaJUIOB — IPOCTHIX BEIIECTB
U UX COeIUHEHHH.

Baxxneiimme
3.2 MeETaJUIbI U UX 16
COEIMHEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a6

36

Knaccudunuposats Gopmbl
MPUPOJHBIX COCTUHEHUIN
METaJUIOB.

XapakTepHu30BaTh 001IHe
CTIOCOOBI ITOJTyYCHUST METAJUIOB:
UpPO-, TUAPO- U
AIIEKTPOMETAILTYPTHIO.
KonkpeTrusupoars criocoObl
MOJTyYCHHUST METAJJIOB



https://m.edsoo.ru/7f41a636
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pyUMepaMu U ypaBHEHUSIMU
peaxuii ¢ CoCcTaBICHUEM
AIIEKTPOHHOIO OaaHca.

Uroro no pazaeny

20

Pa3nen 4.Xumus u oxkp

yaamomas cpeaa

OIIPECACIIATE POJIb PA3JIMYHBIX
BCHICCTB B IIPpUPOAC U TCXHUKCE,
OOBICHATH 3HAYCHHE BCIICCTB B

BemecTBa u bu6mmoreka [JOK N
KHN3HHU U XO34AMUCTBC YCIOBECKA.
4.1 MaTepHabl B 3 https://m.edsoo.ru/7f41a6
OCO3HaBaTh 3HAUYCHHE
’KM3HU YEJIOBEKA 36 .
TCOPCTUUCCKUX 3HAHUU JIS
NPaKTHYECKOH JIESITeTbHOCTH
YeJIoBeKa.
Hroro mo pazneny 3
bubmnoreka [JOK
PesepBHOE Bpemst 3 https://m.edsoo.ru/7f41a6
36
OBILEE
KOJIMYECTBO 68
YACOB I10

[TPO'PAMME
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IHOYPOYHOE IIVTAHUPOBAHUME

8 KIIACC
New/n | Tema ypoka Hcnonn3oBanue
OﬁopyHOBaHl/lﬂ KoaunuectBo
«Touka pocra dacoB
[Ipenmer xumuu. Pons XxuMuu B 5kU3HM YelloBeka. Terna v BelecTBa 1
2 [TonsITHE O METO/IAX TIO3HAHUS B XUMHH 1
3 [TpakTuueckas padbora Ne 1 «IIpaBuina paGoTsl B 1a00paToOpun U MPUEMBI Ludpposast 1
o0Opaienus c1abopaTopHbIM 000PYI0BAHUEM) nabopatopust CT
UI1-16
[udposoii naTumk
TEeMIEPATypPhI
CnuproBka CBeya.
4 Uuctele BemecTBa u cMecu. CriocoObl pa3ieicHus cMeceit Lludpposast 1
madoparopus CT
UI1-16
5 [TpakTuueckas paborta Ne 2 «Pa3nenenue cmeceii (Ha mpuMepe OUYUCTKU [ndposast 1
TTOBAPEHHOM COJIHN)» maboparopust CT
JI1-16
6 ATOMBI U MOJICKYJIBI 1
7 XUMUYECKHUE FIEMEHThI. 3HaKU (CHMBOJIBI) XUMHUUECKHUX 3JIEMEHTOB 1
8 [TpocTeie U CIIOKHBIC BEIIECTBA 1
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1
10 3aK0H TOCTOSIHCTBA COCTaBa BEIIIECTB. 1
Xumuueckasi hopmyna.BaneHTHOCTH aTOMOB
XUMHYECKHUX DJIEMEHTOB
11 OTtHocuTenbHast aToMHast Macca. OTHOCUTENbHAS MOJIEKYIIIpHAs Macca 1
12 MaccoBast 105151 XUMHUYECKOTO 3JIeMEHTa B COeTUHEHUH 1
13 KommuectBo BemectBa. Moib. MosgpHas macca 1




14

dusnyeckre U XUMHYCCKHE ABJICHUS. XUMHYECKas pEaKknusi

15 [Ipu3Haky U yciIOBUS IPOTEKAHUSA XUMUYECKUX PEAKLIUI
16 3aKOH COXpaHEeHHsI MAaCChl BELIECTB. XUMUYECKUE YPaBHEHUS BCCBI
TEXHOXHUMHUYECKHE
MJTH DJICKTPOHHBIE;
cBeuya; Koa0a
MIOCKOJOHHAS
250 mi1; 10KKa
IUISL CKUTAHUS
BCIIICCTB
17 Brrancnenus KoJm4ecTBa, MacChl BEIIECTBA MO0 YPABHCHUSIM XUMHYCCKHUX PEaKIIUi
18 Krnaccudukanus XuMHYECKUX peakinii (COSTMHEHUS, Pa3lI0KEHNUS, 3aMEIICHHUS,
oOMeHa)
19 M. B. JlomoHOCOB — yu€Hblii-aHIMKIONEAUCT. O0O00IIEHNE U CUCTEMATU3ALUS
3HAHUU
20 KonTponbnas padorta Nel mo teme «BermiecTBa 1 XUMHUECKUE PEAKITHID)
21 Boznyx — cmecsk razoB. CoctaB Bo3nyxa. Kucinopoa — anemMeHT u mpocToe
BenecTBo. O30H.
99 dusndecKkue U XUMUYECKUE CBOWCTBA KUCIOPOa (PEaKIIuu OKUCIICHHS, TOPSHHE).
[Tonstre obokcugax.
23 CrniocoOsI ToNTyueHus: KUCIopo/a B 1a00paTopru U MPOMBIIUIEHHOCTH.
[IpuMeHeHne Kuciopoaa
24 TernnoBoii 3¢ heKT XUMHUUECKON peakiiu, MOHITHE O TEPMOXUMHUYECKOM
yYpaBHEHUH, K30~ UIHJOTEPMHUECKUX PEAKIIHIX
25 Tonnuso (HeQTh, yroyib U MeTaH). 3arps3HEHHE BO3/yXa, CIIOCOOBI €ro
IPEIOTBPANICHUS
26 [TpakTuueckas padota Ne 3 mo teme «llonydeHnue u codupanue KUCIoposa,
M3y4YEHUE ETOCBONUCTBY
27 Bogopon — anemeHT u mpocToe BeniecTBo. HaxoxaeHue B mpupo/e.
28 dusnyueckre U XUMUIECKHEe CBOMCTBA Boiopoa. [Ipumenenue Bogopoa.

29

TloHsaTHE O KUCIIOTAX U COJIAX




30

CriocoObI mosryyeHus Bo1opoJia B JabopaTopun

31 [TpakTuueckas padorta Ne 4 o teme «lloydenue u coobupanue BoI0Opoaa,
W3Y4YE€HHE €r0 CBOUCTBY»
32 Mossipablii 00EM Ta30B. 3aKOH ABOTaIPO
33 Boruncnenus o0b€Ma, KOIMUECTBA BEIIECTBA I'a3a MO €ro U3BECTHOMY KOJIMYECTBY
BelIeCTBa UITHO0BEMY
34 Boruncnenus 00bEMOB Ta30B 10 YPaBHEHHIO pEaKlMK Ha OCHOBE 3aKOHA 00bEMHBIX
OTHOLLEHUNTA30B
35 dusnueckye U XUMHUYECKUE CBOMCTBA BOJEI
36 CocraB ocHoBanwii. [TorsiTHEe 00 MHAMKATOpPAX Ludpposas
maboparopus CT
UIL1-16
udposoii pH,
[ITaTUB C
BaXKMMOM, TATh
XUMHYECKHX
cTakaHoB ( 25 mu),
MPOMBIBAJIKA.
37 Bosa kax pactBoputens. HackleHHbIe ¥ HeHACHIIIEHHEIE PacTBOPLL. MaccoBas  [IPHOOp st
JI0J1sl BELIECTBA BPACTBOPE OIIBITOB C
BIEKTPUUYECKUM
TOKOM; UCTOYHHK
MOCTOSTHHOTO
TOKa: IPOOUPKHU
— 2 IMT.
MPOHYMEPOBAHHBI
e; Ty4YUHKa;
CIIUPTOBKA;IPOOK
M -2 1T, MTUHIIET.
38 [TpakTuueckas pabota Ne 5 mo Teme «I[IpurotoBneHue pacTBOpoB ¢
onpeAeIEHHON MaCCOBOMI0JIEN PACTBOPEHHOTO BEILIECTBAY»
39 KonTponbnas padorta Ne2 o reme «Kucnopoa. Bogopon. Bona»




40 Oxcupsl: coctas, KiaccuuKaiys, HOMECHKIATypa
41 [ToydeHnre 1 XUMUYECKHE CBOMCTBA KUCIIOTHBIX, OCHOBHBIX U aM(OTEPHBIX
OKCHJIOB
42 OcHoBaHus: coCcTaB, KJIaccU(pUKaIus, HOMEHKIATypa
43 [TonydyeHue u XuMU4YECKUE CBOMCTBA OCHOBAHUIM
44 Kucnotsr: cocras, kiaccudukaiys, HOMEHKIATypa [udposast
imaboparopust CT
UI-16:
ugposoii pH,
[ITaTUB C
BaXKHUMaMHu, MSTh
XUMHYECKHX
cTakaHoB ( 25 mu),
IIPOMBIBaKKa
45 [TonydyeHne u XMMHUYECKUE CBOMCTBA KUCIIOT
46 Conu (cpegnue): HOMEHKJIATYpa, CIoCOObI OJIYYSHHS, XHMUUECKHE CBOWCTBA
47 [TpakTrueckas padota Ne 6. PemeHne skcriepuMEeHTAIBHBIX 3a71a4 110 TEME [udposast
«OCHOBHBIE KJIACCHIHEOPTaHUYECKHUX COEIUHEHMUI» naboparopus CT
UI1-16:
uudposoit pH,
IITAaTUB C
BaKUMaMHU, TSITh
XUMHUYECKHUX
cTakaHoB ( 25 mu),
[TpOMBIBaKa
48 ['eneTnveckas CBA3b MEXIY KJIacCaMU HEOPTaHUYECKUX COCTMHEHUM
49 O0001IeHNE U CUCTEMaTH3alNA3HAHUI
50 Kontponbnas padota Ne3 mo teme "OCHOBHBIE KJIACCHI HEOPTAaHUIECKUX
COeJIMHEeHMI"
51 [TepBbie MONIBITKH KJIacCU(PUKAIIUA XUMUYIECKUX dJIeMEHTOB. [loHsTHE O Tpymmax
CXOJIHBIX?JIEMEHTOB
52 Ilepnonnueckuit 3akoH u [lepuogudeckas cucreMa XuMUYECKUX d1eMeHTOB /1. 1.

Menneneena




53

Ilepuonsl, rpymnsl, HOArPYIIIILI

54 Ctpoenue atomoB. CocTaB aTOMHBIX siziep. M30Tombl 1
55 CrtpoeHue 31eKTPOHHBIX 000JI0UeK aTOMOB JIeMeHTOB [lepuonndeckoii 1
cuctemsl /. U.MenngeneeBa
56 XapakTeprucTuKa XMMHYECKOT0 3JIEMEHTA IO ero MmoJyiokeHuto B [lepuoanueckoit 1
cucteme J[. U.Menneneena
57 3nauenue [lepuonnyeckoro 3aKoHa JUIsl pa3BUTHSI HAYKU U MPAKTUKH. 1. 1
N. MenneneeB —y4€Hbli, IEAAror U rpakJaHuH
58 DNEeKTPOOTPULIATETLHOCTHATOMOBXUMHYECKUXDIIEMEHTOB
59 HNonHnas xumuyeckas CBs3b Ludposast 1
maboparopus CT
UIL1-16
udposoii naTank
TeMIIepaTypbl
TIIATHHOBBII;
HaTYUK
TeMIIepaTypbl
[T€pMOMAPHBII
60 KoBaneHnTHas nosspHas XuMudeckasi CBsI3b Lndposas 1
madoparopus CT
UI1-16
[{ndpooii maTauk
TeMIIEpaTyphbl
MJIaTUHOBBIN;
ImaTynK
TeMIIEpaTyphbl
[T€pMONAPHBII
61 KoBasienTHast HemonsipHask XMMUYECKas CBSA3b 1
62 CrerneHb OKUCIICHUS 1
63 OKHCIIUTENBbHO-BOCCTAHOBUTENIbHBIEC PEAKIIUN 1
64 OxkucIuTenu U BOCCTAHOBUTENHN 1
65 KonTponbnas padota Ne4 mo reme «CTpoeHre aToMa. XUMUYECKas CBSI3b)» 1




66

PesepBHeIil ypok. O6001IeHNE U cUCTEMAaTH3aIUs 3HAHU T

67 PesepBHbIil ypok. O6001IeHHE U CUCTEMAaTH3aIUs 3HAHUIA
68 PesepBHbIil ypok. O6001IeHHE U CUCTEMAaTH3aIUs 3HAHUIA
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
9 KJIACC
Ne i/t Tema ypoka HMcnosib30BaHue
OﬁopyHOBaHl/lﬂ KoanuectBo
4acoB

«Touka pocra»

1 [Iepnonnueckuit 3akoH. Ileprnoauyeckas cucreMa XuMu4ecKkux 31eMeHToB J1. 1. 1
Menneneesa
2 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB XMMHUYECKHUX 3JIEMEHTOB MIEPBBIX TPEX 1
IIEPUOJIOB
3 Knaccudukanus 1 HOMEHKIaTypa HEOPraHMUECKUX BEIIECTB [ludposas 1
madoparopusaCT
UIL-16:
[udposoii qaTumk
TEeMIIEPATYPbI
[71aTUHOBBIN
4 Buabl XMMUYECKOM CBSA3U U TUIIBI KPUCTAINIMYECKUX PELLIETOK Lndposas 1
madoparopusCT
UIL-16:
Hudposoit gaTunk
TeMIIepaTyphl
[71aTUHOBBIN
5 Konrtponsnas padora Nel o Teme «IloBropenue u yriyOnenue 3HaHUN 1
OCHOBHBIX pa3/ieloBKypca 8 Kiaccay
Knaccuukanus XuMHUUECKUX peaklui 110 pa3IMYHbIM [IPU3HAKaM 1
[TonsiTHE O CKOPOCTH XUMUUYECKOU peakuuu. [IoHsATHE O TOMOIE€HHBIX U Ludposas
TETEPOreHHBIX PEAKLUAX madoparopusCT
UI111-16

Hudporoit naTunk

AIICKTPOIPOBOJTHO




CTH

8 [TonsiTne 0 xuMuueckoM paBHOBECHUH. DAKTOPBI, BIHSIOUINE HA CKOPOCTh Ludposast
XMMHYECKON PEAKIIUU UIIOJ0KEHUE XUMUYECKOTO PABHOBECUS naboparopuaCT
UI1-16:
udposoii qaTank
TeMIepaTypbl
IJIATUHOBBIN
9 OKUCIUTENbHO-BOCCTAHOBUTEIbHBIC PEAKIIUU Ludpposast
mabopatopusaCT
UILIN-16:udpposoii
IMaTYnK
PIEKTPOIPOBOAHOCT
158
10 Teopust snexTponuTuyeckoil nucconnanuu. CUIbHBIE U Ca0bIe AIEKTPOIUTHI Lludpposast
madoparopusaCT
UILIN-6:1Tudposoit
IMaTYnK
DIEKTPOIPOBOAHOCT
154
11 HNonnblie ypaBHEeHUS peakiuit [ludposas
maGoparopusiCT
UTLIN-16
udposoii naT4ank
BIICKTPOIPOBOIHOCT
158
12 XUMUYECKHE CBOMCTBA KUCIIOT M OCHOBAHUI B CBETE MPEICTaBICHHM 00
BJIEKTPOIUTAYECKONIUCCOHAIITN
13 XUMUYECKHE CBOMCTBA COJICH B CBETE MPEACTABICHUI 00 ANMEKTPOIUTHIECKOM
JMCCOLMAlN
14 [TonsTue o ruaponnse conen
15 O06o001enre u cucTeMaTu3anus 3HaHU|
16 [IpakTuueckas padorta Ne 1. «Pemienue skcnepuMeHTaIbHBIX 33]1a4)» [udposast
mabopatopusaCT

UTL-16:udposoii

maTYuK

PJICKTPOIIPOBOAHOCT




Kontponbnas padora Ne2 1o teme «NeKTpOIUTUYECKAs JUCCOUAITHS.

17 1
XUMHUYECKUE PEAKIIMHA BPACTBOPAX»

18 OO6m1ast xapaKTepuCTHKA FaJIOreHOB. XMMHUYECKHE CBOMCTBA HA IIPUMEPE XJIopa 1
19 Xnoposonopoa. ComnsiHast KUCI0Ta, XUMHUUECKHE CBOICTBA, OIy4YeHUE, IPUMECHEHHE 1
20 [Mpaktuueckas padbora Ne 2 mo teme «I[lomydeHne conssHON KUCIOTHI, H3y4YE€HHE €€ CBOWCTBY 1
21 Brranciienust mo ypaBHEHUsIM XUMHUYECKUX PEAKIUHA, €CTIH OJTUH U3 PEarcHTOB JIaH B H30BITKE 1
22 OO0m1ast xapaKTepUCTHKA IIEeMEHTOB VIA-Tpynmbl 1
23 AnnotpomHble Monupukanuu cepsl. Haxoxxaenne ceprl 1 €€ COeTUHEHUH B IPUPOJIE. 1

XUMHUUYECKHE CBOWCTBA CEPBI
24 CepoBogopoz, cTpoeHue, GU3NIECKIe U XUMUIECKHE CBOMCTBA 1
25 Oxcunei cepsl. CepHast KUCITOTa, (HPU3NUIECKUE U XUMHYECCKHE CBOMCTBA, TPUMEHEHUE [udposas 1
maboparopusCT
JIL-
16:1tudposoit
maTynK
BIIEKTPOIIPOBOTHOCT
158
26 XUMHUYECKHE PeaKIiH, JISKAIINE B OCHOBE MMPOMBIIIICHHOTO CIIOC00a MOJTy4eHUs! CepHON ) 1
KHCJIOTBI. XMIMUYECKOE 3arpsi3HEHHE OKPYKAIOIIEH CPeJIbl COSTMHEHUIMH CEePhI
27 Briunciiene MaccoBOM A0JM BbIX0/1a IPOAYKTA pEAKLIUU 1
28 OO61mas xapakTepUCTHKa 3JIEMEHTOB V A-Tpynmbl. A30T, pacCpOCTpaHEHHE B IPUPOJE,  |[TaTYUK 1
(u3nUecKue 1 XUMHYECKHE CBOHCTBA TeMIIEpaTypHl,
matunk pH, naTauk
PIIEKTPOIPOBOHOCT
158
29 AMMHaK, ero GU3NYECKUe U XUMUYECKHE CBOMCTBA, MOJIy4YeHUE U IPUMEHEHNE 1
30 [Ipaktnueckas padora Ne 3 mo teme «l[lonyyeHne aMmuaka, U3y4eHUE €ro CBOMCTBY Hatuux 1
JIEKTPOIPOBOAHOCT
u
31 A3oTHast KKCII0Ta, €€ (U3NIECKUE U XUMUYECKHE CBOMCTBA udposas 1
mabopatopusaCT

TTLU-




16:mudposoii
ImaTanK
PIEKTPONPOBOIHOCT
M, laTunk HUTpAT-
MOHOB

32 Hcnonb3oBaHue HUTPATOB U COJICH aMMOHUS B KAYECTBE MUHEPANBHBIX YIOOPEHUIA.
XuMHuUecKoe3arpsi3HeHHE OKPYKAIoLIeH Cpeabl COETUHEHUSIMH a30Ta
33 dochop. Oxcun hocdopa (V) u dochopHas kuciora, GU3NISCKAE U XUMHUECKHE CBOHCTBA,
MoJTyYeHUe
34 Hcnons3oBanue ¢pocdaroB B kKaueCTBe MUHEPATBHBIX yIOOpeHHIA. 3arps3HeHNE IPUPOTHON
cpensl hocharamu
35 Yriepoa, pacrpocTpaHeHue B IPUPOIE, (PU3HUEcCKrne i XUMUYIECKIE CBOMCTBA
36 Oxcupl yriiepoja, ux GU3nIecKue U XUMUIECKHE CBOMCTBA. DKOJOTHYECKHUE TPOOIICMBI,
cBsi3aHHbIC ¢ okcuaoM yrieposa (1V)
37 VYroapHas KUCI0Ta U €€ CONH
38 IIpakTnueckas pabora Ne 4 mo teme "[lonyuenue yriexucnoro rasa. Kauecrsennas peakuns [[[udposas
Ha mabopatopusaCT
UILN-16:udpposoit
ImaTymK
RIIEKTPONPOBOAHOCT
148
KapOoHaAT-HOH"

39 [lepBoHauaIbHBIC MOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COSAUHEHUSIX yriiepojia

40 Kpemuwuii u ero coennneHust

41 IIpaktuueckas padora Ne 5. PemeHue skcriepuMeHTaNbHBIX 3aa4 10 TeMe «BaxHelmue

HEMETAJIJIbl U UX COEIMHEHUS
42 Konrtponbnas pabora Ne3 no reme «BakHeiine HeMeTaluIbl ¥ UX COSTUHEHUSD
43 OO6mras xapaKTepUCTHKa XUMHYECKIX JJIEMEHTOB — METa/UIOB. MeTayutndeckas CBSI3b U
MeTaJJInYecKasi Kpuctajinyeckas pemerka. Gu3nyeckKue CBOcTBa METAILIIOB
44 XHUMHYECKHE CBOMCTBA METAJUIOB. DJIEKTPOXUMHUUECKUI sl HAIPSDKEHU METAIIIOB
45 O6uue ciocoObl noayueHust MeTayuioB. CruiaBel. BeruncieHus no ypaBHEHUSIM XUMHUECKUX

peaxunﬁ, €CJIM OJUH U3 pCarcHTOB COACPKUT IIPUMECHU




46 [ToHsTHE O KOPPO3UHN METAIIIOB 1
47 [Ilemounbie METAIIBI 1
48 Oxcupl ¥ TUAPOKCHUIBI HATPUS U KU 1
49 IllenoyHO3eMeNbHBIE METAIIBI — KaNbIIUA 1 MarHun 1
50 Baxxneiimme coeqHEHNS KIS 1
51 O60011eHne U cucTeMaTH3alusl 3HAHUH 1
52 JKEcTkoCTh BOABI M CIOCOOBI €€ yCTpaHeHHUS 1
53 [IpaxTuaeckas padora Ne 6 mo Teme "JKECTKOCTH BOJBI I METOIBI €€ YCTpaHEHUS " 1
54 AroMuHUIA 1
55 AMpoTepHbIC CBOWCTBA OKCHIA U TUIPOKCUIA 1
56 XKenezo [uppoas 1
maboparopust CT
UILIU-6:1udpoBoit
ITaTYMK JaBJICHUS
57 Oxcupl, Tuapokcu sl u coin xenesa (1) u xenesa (111) 1
58 O6o001eHne ¥ cuCTEMaTU3alHs 3HAaHU 1
59 [TpakTuueckas paborta Ne 7. Pemienne skcriepruMeHTaNbHbBIX 3a/1a4 110 TeMe 1
«BaxuHenmmeMeTamuibl U UX COSTUHEHUSD)
50 Brruucnenus mo ypaBHEHUSAM XUMUYECKUX PEAKIIMNA, €CITH OJUH U3 PEareHTOB JaH 1
B U30BITKE UITMCOJEPKUT MPUMECcH. Brrunciienrs MaccoBOM O BBIX0O/Ia
MPOTYKTA PEAKIINHI
61 O06o0meHne 1 cucTeMaTH3amus 3HaHUH 1
62 KontponsHast pabora Ned o teme «BaskHelIne METaIbl M UX COSTMHEHUS [ludposas 1
maGoparopust CT
UILU-6: L posoii
MaTYNK JaBICHUS
63 BemectBa u Marepuaibl B IOBCETHEBHON KU3HH YEIOBEKa 1
64 XHWMHYECKOE 3arpsI3HEHUE OKPYKAIOIIEN Cpebl 1
65 Posnb XuMHM B pEIIEHNH SKOJIOTUYECKHUX MPoOIeM 1
66 PesepBHeIil ypok. O6001IeHNEe U cUCTEMaTH3AIUs 3HAHU I 1




67 PesepBHeIil ypok. O000IIeHNE U cUCTEMAaTH3AIUs 3HAHUT 1
68 PesepBHbIil ypok. O6001IeHNE U CHCTEMAaTH3aIUs 3SHAHUI 1
68

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 8 kiacc/ I'abpuensu O.C., OctpoymoB WN.I'., Cnagkor C.A.,
Axunonepnoe o6mectBo «M3narensctBo «IIpocBemenne
» Xumus, 9 ximacc/ I'abpuensa O.C., OctpoymoB WN.I'., Cnagkos C.A.,
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemenne

Beenute BapuanT

METO/IUYECKHUE MATEPHUAJIBI JUISI YUUTEJIA

1. Xumus.8 knace : yaeonuk/ O.C.I'abpuenss. - 8-e uz ., nepepad. - M.: Jlpoda,
2019. - 287 c.

2. ABtopckas nporpamma O.C.I'abpuensina, cootBercTBytomas deaeparbHOMY
['ocynapcTBeHHOMY 00pa30BaTEIbHOMY CTaHAAPTY OCHOBHOTO OOIIETO
oOpa3oBaHus U JOMyIIeHHass MUHUCTEpCTBOM 00pa3oBaHus v Hayku Poccuiickoi
®denepanuu (O.C.I'abpuensa [Iporpamma kypca xumuu 1t 8-9 kimaccoB
obmieoopasoBarenbHbIX yupexaenuid / O.C.I'adbpuensa. — M.: JIpoda, 2012r.).

3. IN'abpuensn, O.C. Xumus. 8 knacc: yde0. i o01eo0pa3zoBaTebHbIX
yapexaenuit /O.C. ['abpuensn.-2-e uzn. crepeotun.- M.: Jlpoda, 2017.-286 c.
4 Xumus. 8 kinacc. KoHTposibHBIC U TpoBepoUHbIe paboThl K yueOHuky O.C.
["abpuensna "Xumus . 8 knacc” : yueOHoe nocooue/ M.A. Axmertos. - M.:
Hpoda,2019. - 272 c.

5.TI'abpuensn, O.C. Xumus. 9 knacc: yueonuk /O.C. ['abpuensin, B.1.



Cuornazos, C.A. Cnaakos. -M.: [lpoda, 2018.-158 c. — (HaBurarop).
6.I'abpuensu, O. C. HacTonpHas KHUTA YIUTEIA. XUMHUS. 9 K JI.: METOIUIECKOE
nocobue / O. C. I'abpuensn, U. I'. Octpoymos.- M.: JIpoda, 2010

7. Xumus B Tabnmunax 8-11 kmaccel. CripaBoyHOE 1TOCOOME. ABTOP - COCTAaBUTEIh
Haconosa 10-e uznanue./[poda,Mocksa 2007T.

8.I'abpuemnsn, O. C. U3yyaem xumuro B 9 ki1.: mumpakrudeckre matepuaist / O. C.
["abpuensn, U. I'. OctpoymoB.- M.: bauk mtoc, 2009r.

9. lNabpuensu, O. C. Pabouas tetpanp. 9 k 1. K yue6nuky O. C. 'abpuensna
«Xumus. 9/ O. C. I'abpuensy, A. B. Amykosa. - M.: [lpoda, 2012r.
10.T"a6puensn, O. C. Xumus B TecTax, 3aj1auax, ynpaxaenusax. 8— 9 ki. / O. C.

["aGpuensn, H. I1. BockoboitnukoBa.-M.: JIpoda, 2009r. nanHbie

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

Poccutickas snektponHas mkoia. https://resh.edu.ru/

"Anxumuk". http://www.alhimik.ru/

COOpHUK CcTaTeH 0 XUMHUYCCKUX IJIEMEHTAaX, HUTIOCTPAI[MOHHBIM OITUCAaHUEM
skcriepuMenToB. http://www.periodictable.ru/links_rus.html

HNudoypok.https://infourok.ru/ Beenure


http://www.alhimik.ru/
http://www.periodictable.ru/links_rus.html
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