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Brimucka u3 0CHOBHOM 00pa3oBaTeIbHON MPOrPaMMBI
OCHOBHOTO 00111eTO 00pa30oBaHUs

Pabouyas mporpamMma y4eOHOTO IIpeaMeTa
«XUMUA»

8-9 kiacc



Pabouas mporpamma mo yueOHOMY mpeaMmery «XuMus» (fajee COOTBETCTBEHHO - MpOrpaMma IIo
XMMHHW, XHMHsI) BKIIOYACT IMOSCHUTEIBHYIO 3allUCKy, COJCpKaHUEe OOydYCHHS, ILUIAaHHPYEMbIe
pe3yabTaThl OCBOSHHS TPOrPAMMBI 110 XUMHH.

[TosicHuTeNbHAS 3aMHCKA.

[TporpaMma 1Mo XMMHH Ha YPOBHE OCHOBHOTO OOIIET0 00pa30BaHMs COCTABICHA HA OCHOBE TPeOOBaHUMN
K pe3yJibTaTaM OCBOCHHS OCHOBHOI 00pa30BaTEIIbHOW MPOTrpaMMbl OCHOBHOTO 00IIero oOpa3oBaHWUS,
npencrasieHHbix B PI'OC 00O, a takxe Ha OCHOBE (enepaabHON padoyei mporpaMMbl BOCIIUTAHUS U
¢ Y4ETOM KOHIICTIIIUH TIPETOoaBaHusl yUeOHOTo npeaMera « XuMHUs» B 00pa30BaTeNIbHBIX OpraHU3alusiX
Poccuiickoit ®enepanuu.

[Tporpamma mo xuMuu pazpaboTaHa C LENbI0 OKa3aHUS METOIUYECKON MOMOIIU YYUTEIIO B CO3JaHUU
paboueii mporpaMmbl IO y4eOHOMY MPEIMETY.

[Iporpamma mo xumuH Aa€T MPEICTABICHHE O IEJSIX, OOMIeH CTpaTerud OOy4YCHHs, BOCIHUTAHUS U
pa3BUTHs O0YYAIOLINXCS CPEIACTBAMU y4eOHOTO MpeAMEeTa, YCTaHABIMBAET 00s3aTeNbHOE MPEIMETHOE
CoJiep KaHue, MPEIyCMaTPUBACT PACIpPECICHHE ero 1Mo KjaccaM M CTPYKTYPUPOBAHHE IO pa3zeiiaM U
TEMaM MpOrpaMMbl IO XUMHH, OIPENENIIeT KOJMYECTBCHHbIE W KAUYeCTBEHHBIC XapaKTEPUCTHKH
COJICpKaHUs, PEKOMCHYEMYIO IOCIIEI0BATCILHOCTh U3YyYCHHUS XMUMHU C YYETOM MEXKIIPEIAMETHBIX U
BHYTPHIIPEIMETHBIX CBSI3€H, JOTMKH y4eOHOro mpoliecca, BO3PaCTHBIX OCOOEHHOCTEH 00ydarommxcs,
OIpeIeIIeT BO3MOKHOCTH TIPEMETa Ul pealin3allii TpeOOBaHUil K pe3ysibTaTaM OCBOCHUS OCHOBHOM
o0pa30BaTeNbHON MPOTpaMMbl Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHHS, a TaKkKe TPEeOOBAHWUU K
pe3yabTaraM OOyueHHsl XMMHUHU Ha YPOBHE IeJIeH M3YyYeHHUsS NpeIMeTa U OCHOBHBIX BHUJOB Y4eOHO-
MO03HABATEIBHOM JESTETLHOCTH 00YUYaIOMIErocs TI0 OCBOCHUIO YU4EOHOTO COJIEPKAHMS.

3HaHWE XHMHU CIYXHT OCHOBOH JUii (OPMHPOBAHUS MHPOBO33PCHUS OOYYAIOLIETrOCs, €ro
NPEJCTaBICHUN O MaTepUAIBHOM EIWHCTBE MHpA, BAKHYIO POJIb HTPAIOT (OpPMHpPYEMbIE XUMHEH
NPEJCTAaBICHUS O B3aWMOIPEBPAIICHUSX SHEPTUM M 00 JBOJIOIMH BEUICCTB B TMPHUPOJE, O IYTIX
pemeHust TI00ANBHBIX MPOOJIEM YCTOWYHMBOTO Pa3BUTHS YEJIOBEUECTBA - CHIPHEBOW, SHEPTEeTHYECKOH,
MUIIEBOM 1 KOJOrMYecKoi 6€30MacHOCTH, MPOOJIEM 3]paBOOXPAHEHHUS.

N3ydenue xumuu:

CHOCOOCTBYET peain3aliid BO3MOKHOCTEH sl caMopa3BUTUS ¥ (GOPMUPOBAHUS KYIbTYPhl JTUYHOCTH,
e€ o0mieit 1 QyHKIIMOHATIBLHON TPAaMOTHOCTH;

BHOCHT BKJaJl B ()OPMHUPOBAHUE MBIIUICHUS U TBOPUYECKUX CIIOCOOHOCTEH O0YyYaromuxcs, HaBBIKOB UX
CaMOCTOSITENTLHONW Y4eOHOH JeSTETbHOCTH, OSKCIIEPUMEHTAIBHBIX W HUCCIEIOBATEIBCKUX YMEHHMH,
HEO0OXOTUMBIX KaK B MOBCETHEBHOM KU3HU, TaK U B IPO(HECCHOHATBLHOM JIeSTENbHOCTH;

3HaKOMHUT CO CIEHU(PUKON HAyYHOTO MBIIUICHUS, 3aKJIAIbIBAET OCHOBHI IIEJIOCTHOTO B3MIAAA Ha
€IMHCTBO TNPHPOJIBI M YEJIOBEKa, SIBISIETCS OTBETCTBEHHBIM ATalloM B (DOPMHUPOBAHUU €CTECTBEHHO-
HAYYHOH IPaMOTHOCTH 00yYaroIINXCs;

CIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOI'O OTHOLICHHMS K €CTECTBEHHO-HAYYHBIM 3HaHUSAM, K
MPHUPOJIE, K YeTIOBEKY, BHOCHT CBOW BKJIAJl B 9KOJIOTHYECKOE 00pa3oBaHHE 00yUYarOIIUXCS.

JlaHHble HampaBiieHUs B OOyYyeHHMM XMMHHU OO0ECIEeUMBAIOTCS CIEMU(PUKON coJepkaHus ydeOHOro
npeaMeTa, KOTOPBIN SBISETCS TIeIarorMYecKy aalTUPOBAaHHBIM OTPAKEHHEM 0a30BOM HayKH XMMHHU Ha
OIpeIeIEHHOM JTare €€ pa3BUTHUSI.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIEro 00pa3oBaHUsi OPUEHTHPOBAH HA OCBOCHHE O0YJaIOITIMHUCS
CUCTEMBI TIEpBOHAYATBHBIX TOHATUH XMUMHUH, OCHOB HEOPTAaHUYECKOW XUMHUHU M HEKOTOPBIX OTJEIbHBIX
3HAYUMBIX MOHSATHUIA OPraHUYECKON XUMUHU.

CtpykTypa coaepkaHusl IPOrpaMMBbl 110 XUMHUH c(hOpMUpOBaHA HA OCHOBE CHCTEMHOIO MOJX0/a K e
n3yuennto. CojepikaHue CKIIAABIBACTCS U3 CHCTEMBI OHATHI O XUMHUYECKOM AJIEMEHTE W BEIIECTBE U
CHCTEMBbl TMOHATHM O XHMMHYecKoil peakuuu. OOGe 3TH CUCTEMBbI CTPYKTYPHO OpPraHM30BaHBI IO
MIPHUHITUITY TTOCTIEIOBATEIHHOTO Pa3BUTHS 3HAHWK HAa OCHOBE TEOPETHYECKHX MPEICTABICHHUN Pa3HOTO
YPOBHSI: aTOMHO-MOJIEKYJISIPHOTO YYEHHUsI KaK OCHOBBI BCETO €cTeCTBO3HaHUS; [lepuonnyeckoro 3akoHa
J.. MeHneneeBa Kak OCHOBHOT'O 3aKOHA XMMHH; YYEHHSI O CTPOCHUHU aTOMa U XUMHUYECKOH CBSI3H;
NPEJCTaBICHUNA 00 SJIEKTPOIUTHUECKONW TUCCOIMAIMK BEUIECTB B pacTBOpax. TeopeTndyeckne 3HaHUS
paccMaTpUBAIOTCS Ha OCHOBE AMITMPHYECKU TIONYYEHHBIX W OCMBICIICHHBIX (DaKTOB, pa3BUBAIOTCS
MOCJIeIOBATEIBHO OT OJHOTO YPOBHS K IPYTOMY, BBINTOJHSASA (DYHKIIMU OOBSCHEHUS U MTPOTHO3UPOBAHUS



CBOMCTB, CTPOEHHUS U BO3MOKHOCTEN MPAKTUUECKOr0 MPUMEHEHHUS U TIOJyYEHUs U3y4aeMbIX BEILIECTB.
OcBoeHHEe MpOorpaMMbl MO XMMHH CIIOCOOCTBYET (OPMHUPOBAHUIO MPEACTABICHUS O XUMHUYECKOM
COCTaBJIAIOLIEH HAyYHOW KAPTHUHBI MUPA B JIOTUKE €€ CUCTEMHOM HPHUPO/Ibl, HEHHOCTHOIO OTHOLIEHUS K
Hay4HOMY 3HAHHUIO M METOJaM MO3HaHUs B Hayke. V3yueHue XMMHUM NPOUCXOIUT C MPUBIICYEHUEM
3HAHUU U3 paHEe U3YUYEHHBIX y4eOHbIX IpenMeToB: «OKpyskaromuil Mup», «buonorus. 5-7 knaccb» u
«®Dusuka. 7 Kmaccy.

[Tpu m3ydeHHH XUMHH TPOMCXOIUT (HOPMUPOBAHHME 3HAHMM OCHOB XMMHYECKOW HAayKH Kak 00JacTu
COBPEMEHHOI'0 €CTECTBO3HAHMS, IPAKTUYECKOM JEATEIBHOCTH YEJIOBEKA U KaK OJHOI0 U3 KOMIIOHEHTOB
MHUPOBOH KyJbTYpBIL. 3ajada y4eOHOTO MpEeAMETa COCTOMT B (POPMUPOBAHWUU CHCTEMBI XHUMHUYECKUX
3HAHUWA - BaXKHEHIIMUX (AKTOB, MOHATUN, 3aKOHOB U TEOPETUYECKUX IMOJIOKEHUH, JTOCTYIHBIX
0000IIeHNIT MUPOBO33PEHYECKOTO XapaKTepa, S3bIKa HAYKH, B MPUOOMICHHMH K HAyYHBIM METOJaM
MO3HAHUS TMpPH U3YYEHUU BEIIECTB M XHUMUYECKUX peakiuil, B (HOpMHUpPOBAHHUM U pPa3BUTUHU
MO3HABATEIBHBIX YMEHUH U UX NMPUMEHEHHH B y4eOHOIO3HABATEIHHON U y4eOHO-UCCIICIOBATEIHCKON
JesITeIbHOCTH, OCBOCHUU MPaBUII 0€30M1aCHOT0 OOpaIeHHsI ¢ BEIIECTBAMH B IOBCEAHEBHON KHU3HHU.

[Tpu u3yyeHUM XMMUU Ha YPOBHE OCHOBHOT'O 00IIET0 00pa30BaHMs BAXKHOE 3HAYCHHUE TPHOOPETTH TaKUE
LeJH, KaK:

(GOpMUPOBaHHE  HMHTEIUICKTYaJIbHO  Pa3BUTOM  JIUMYHOCTH, TOTOBOM K  €aMOOOpPa30BaHHIO,
COTPYIHUYECTBY, CAMOCTOSITEIbHOMY MPHUHSTHUIO PELIEHUH, CIOCOOHON aJanTHUpOBaThCS K OBICTPO
MEHSIIOIIIUMCS YCIIOBUSIM JKU3HU;

HAMpPaBIEHHOCTh OOy4YeHHUsI HAa CHCTEMaTH4eckoe MNpUOoOIeHHe OOydYalomMXCcsi K CaMOCTOSTEIbHON
MMO3HABATEJILHOU JEATEIbHOCTH, HAYYHBIM METOaM MO3HaHUS, (POPMUPYIOIIMM MOTUBAITUIO U PA3BUTHE
CHOCOOHOCTEH K XUMUU;

obecrieueHre YCIIOBUH, CIOCOOCTBYIOIIMX MPUOOPETCHUIO OOYYAIONIMMICS OIBITa Pa3HOOOpa3HOM
NeSITeNIbHOCTH, TIO3HAHUS U CAMOIIO3HAHUS, KIIFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIIUH ), HMEIOIINX
YHUBEpCAIbHOE 3HAYCHUE /ISl PA3TUYHBIX BUJIOB JCSITEIBHOCTH;

dbopMupoBanue o01Iel (HYHKIIMOHATHLHOW U €CTECTBEHHO-HAYUYHO IPaMOTHOCTH, B TOM YHCIIE YMEHUIN
OOBSCHSTH U OIEHUBATDH SIBJICHUSI OKPYXKAIOIIETO MHUPA, UCIIOIB3Ysl 3HAHUSI M OMBIT, MOTYYCHHBIE TIPH
M3yYEHUU XUMUU, IPUMEHSITh UX MIPU PELICHUN

po0JieM B MMOBCEHEBHOMN KU3HU U TPYJOBOM NESITEIBHOCTH;

dbopMupoBaHHE Yy O0YYAIOMIMXCS TYMAaHUCTHUECKUX OTHOIICHUH, TMOHUMAHUS IIEHHOCTH XUMHYECKUX
3HaHUH TSI BEIPAaOOTKU SKOJIOTHUECKH 1[€JIECO00pa3HOTO MOBEICHUS B OBITY U TPYIOBOM JEATETLHOCTH
B LIEJISIX COXPAHEHUs CBOETO 3/I0POBbS U OKPYXKAIOIEH MPUPOIHOM Cpeibl;

pa3BUTHE MOTHBAIMU K OOYUYEHMIO, CHOCOOHOCTEM K CaMOKOHTPOJIIO M CAMOBOCIIMTAHHIO HA OCHOBE
YCBOGHHUS OOIEYEeNIOBEUYECKHX IIEHHOCTEeW, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY mpoduns u
HaIpPaBJIEHHOCTH JaJbHEUIIIEro 00y4YeHUsI.

OO111ee YUCIIO YacoB, PEKOMEHIOBAaHHBIX JUIS M3Y4YeHHs] XUMUH, - 136 "acoB: B 8 kiacce - 68 dacoB (2
yaca B HeZIeN0), B 9 kiacce - 68 gacoB (2 4aca B HEZIETIO).

Conep:xanne obydeHus B 8 Kiacce.

[TepBoHavYaIbHBIC XUMUYECKUE TTOHATHSL.

[Ipeamer xumuu. Ponb XuMuUM B KU3HM 4YellOBeKa. XHMHSL B CHUCTEME HayK. Tena M BellecTBa.
@u3nYecKre CBOWCTBA BEMIECTB. ATperatHoe cocTosHue BemiecTB. [[oHsATHE O MeTolax MO3HaHHS B
xumun. Yucteie BemecTBa u cMecu. CrocoObl pa3ienieHus: cMece.

ATOMBI 1 MOJIEKYJTBI. XUMHUECKHE 3JIeMEHTHI. CUMBOJIBI XUMHYECKUX 3JIEMEHTOB. [IpocThie U CIIOKHBIE
BEILIECTBA. ATOMHO-MOJIEKYJISIPHOE YUECHHUE.

Xumudeckas Gopmyna. BajaeHTHOCTP aTOMOB XMMHYECKHUX DJEMEHTOB. 3aKOH IMOCTOSHCTBA COCTaBa
BeulecTB. OTHOcHUTeNbHAasE aTomMHass Macca. OTHOCUTENbHas MOJEKYIsipHas macca. MaccoBasi J10Jist
XUMHUYECKOTO AJIEMEHTa B COCTUHECHHH.

KonuuectBo BemiectBa. Monb. MonsipHass Macca. B3auMOCBsSI3b  KOJIMYECTBAa, MacChl U YHUCIA
CTPYKTYPHBIX €IMHHULI BenecTBa. Pacy€rsl mo opMysiaMm XMMHUUECKUX COSTUHEHHH.

du3znuecKre U XUMUUECKHUE SIBJIICHUS. XUMUUYECKash peakius U e€ MpU3HaKu. 3aKOH COXPaHEHUS! MacChl
BelIecTB. XuMuUeckue ypaBHeHus. Kiaccudukanus XuMHUUecKux peakuui (CoelnHeHus, pa3ioxKeHus,
3aMEIICHHS, OOMEHA).



XUMHUYECKUH KCTIEPUMEHT: 3HAKOMCTBO ¢ XMMUYECKOH MOCYI0H, paBuiiaMi paboThI B 1aOOPaTOPUH U
npuémMaMu oOpallleHus ¢ J1abopaTOPHBIM 00OPYIOBaHUEM, U3YUCHHUE U OMHCaHUE (GUBNYECKUX CBOICTB
00pa3IoB HEOPraHWYECKUX BEIIECTB, HaOMIOAcHHE (U3MUecKux (IUIABJICHHE BOCKA, TasHHUE IIbJa,
pacThpaHue caxapa B CTyNKE, KUIEHHE M KOHJEHCAIMs BOJbI) M XUMHUYECKUX (FOpEHHE CBEuH,
IIPOKAJIMBAHUE METHOW IPOBOJIOKH, B3aUMOJECHCTBHE MeNla C KHUCJIOTOW) sIBJIEHUH, HAOJIIOJEHUE U
OMKCaHWE TPU3HAKOB MPOTEKAHUS XUMHUYECKUX peakiuil (pa3joKeHHe caxapa, B3auMOJeicTBHE
CEepHOM KHCJIOTHI ¢ XJOpUIOM Oapusi, pasnoxkeHue rtuapokcuna wmemau (II) mpu  HarpeBanwuw,
B3auMoJeiicTBue xene3a ¢ pactBopom conu menu (II), uzyyenuwe cnocoboB paszmeneHus cmeceit (c
MOMOIIBI0 MarfuTa, (UIBTPOBAHUE, BBIIAPUBAHKE, TUCTHIULAIMS, XpoMaTtorpadus), MpoBeICHUE
OYUCTKM TIOBape€HHON cojM, HaOJIIOACHHME U ONHCAaHHE pe3yJbTaTOB MPOBEJICHHUS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHUs MacChl, CO3JaHUE MOJENIEH MOJIEKYJI (I1apOCTEP/KHEBBIX ).
Baxueiine npeactaBuTeI HEOPraHUIECKUX BELIECTB.
Bo3nyx - cmech razos. CocrtaB Bo3ayxa. Kucnopon - snemeHT u mpocroe BemiectBo. Haxoxaenue
KHCIIOpoJla B Tmpuponae, (usmueckne M XUMHYECKHE CBOWCTBA (peakuuu ropeHus). OKCUIBL
[Ipumenenue kuciopoaa. CrocoObl MOTyYEHUs] KUCIOpoAa B J1abOpaTOpUUd U TMPOMBIIIJICHHOCTH.
KpyroBoport kucnopoaa B mpupojae. O30H - ajnioTpornHasi MOAU(PHUKAIUS KACIOPOa.
TemmoBoii 3PeKT XUMHUYECKOW peakinuy, TCPMOXHUMHUYECKUE ypaBHEHUS, dK30- U DHIOTCPMUUYCCKUE
peakiuu. ToMMWBO: yroib M METaH. 3arps3HEHHE BO3AyXa, YCWICHHE MapHUKOBOTO HddeKra,
pa3pylIeHre 030HOBOIO CIIOSL.
Bogopon - snemeHT u mpocroe BemiecTBo. HaxokaeHue Bogopoga B mpupone, (pusmdeckue u
XUMHUYECKHUE CBOMCTBA, TPUMEHEHHUE, CITOCOOKI noyueHus. Kuciaorsl u comnu.
Monsipabiii 00bEM ra3oB. Pacuérsl 10 XUMUYECKUM ypaBHEHUSIM.
®usunyeckue cBOMCTBa BOAbl. Boma kak pacrBoputenb. PacTBopbl. HachllieHHbIE M HEHACHIICHHBIC
pactBopbl. PacTBopuMOCTh BemiecTB B Boje. MaccoBasi A0Js BelllecTBa B pacTBOpE. XUMHUYECKHUE
cBoiicTBa Bojabl. OcHOBaHuA. Poiib pacTBOpOB B MpHUPOJE U B KU3HU YesioBeka. KpyroBopoT BOIbI B
pupojie. 3arpsi3HeHHe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOAHBIX BOJI.
Knaccudukanms HEOPraHUYECKUX COEIUHEHUN. OKCHIEL. Knaccudukanms OKCHJOB:
coneoOpa3ymoine (OCHOBHBIC, KUCIOTHBIE, aM()OTEPHBIEC)
u HeconeoOpasyromue. HomeHknatypa okcunoB. Du3nMueckre M XUMHUECKHE CBOICTBA OKCHJIOB.
[TonyyeHnue okcuaoB.
OcHoBanus. Kiaccupukanus ocHoBaHMM: MIENOYM M HepacTBOpuMble ocHoBaHMs. Homenknatypa
OCHOBaHMU. PU3NUECKHE U XUMUYECKUE CBOMCTBA OCHOBAaHUM. [lonyueHre OCHOBaHUM.
Kucnotsl. Knaccuduxanus xucnor. Homenknatypa kuciaor. Ousndyeckue M XUMHUYECKHE CBOMCTBa
kucnot. Pax akrusHoctu metaiuioB H.H. bekerosa. [lonyyenue kucuor.
Conu. Homenkunarypa coneil.
du3nyeckue 1 XMMUYECKUe CBOMCTBa cosel. [lonyuenue coieil.
['eneTnveckas cBsSI3b MKy KJIacCaMH HEOPTAHUYECKUX COCTMHEHUM.
XUMHYECKUN SKCHEPUMEHT: KayeCTBEHHOE ONpeleNieHue COAEpKaHUs KUCIopoAa B BO3AYXE,
MoJlyueHue, coOupaHue, pacro3HaBaHME M HU3YYEHHE CBOMCTB  KHUCIOpOAa, HaOIoJIeHue
B3aUMOJICHCTBUSL BEIECTB C KUCIOPOAOM U YCJIOBHS BO3HUKHOBEHHUS M TMPEKpPAILEHUS TOPEHHS
(mo>kapa), 0O3HaKOMJICHHE C oOpasllaMH OKCHJJIOB W OMHCAHHUE WX CBOMCTB, TOJIyYCHHE, COOMpaHHeE,
pacno3HaBaHUE U U3yUYEHUE CBOMCTB BOJOpoAa (TOPEeHHE), B3AUMOJICHCTBHE BOAOPOIA C OKCUIIOM MEAN
(IT) (B0O3MOKHO HCIIOJNIB30BAaHME BUEOMATEPHANIOB), HAOMIOIeHHE 00pa3lloB BEIIECTB KOJIMYECTBOM |
MOIlb, HCCJIEIOBaHHE OCOOCHHOCTEW pAacCTBOPEHHS BEIIECTB C PAa3jIMYHON PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB € ONPENEIEHHOM MAacCOBOM  J0OJEHd PACTBOPEHHOIO  BEIIECTBA,
B3aMMOJICHICTBIE BOABI C MeTalaMd (HATpUeM U  KaiblFieM) (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPHAIIOB), HCCJIEIOBaHUE OO0pa3llOB HEOPraHMYECKUX BEHIECTB pAa3IMYHBIX KJIACCOB,
HaONlOJICHUE W3MEHEHHUS OKPAacKM WHAMKATOPOB B pPAcTBOpax KHUCIOT M IIeJIoYeH, H3ydeHue
B3auMoeicTBus okcuaa menu (II) ¢ pacTBOpoM cepHOM KHCIIOTBHI, KHUCJIOT C METajUIaMH, pPeaKIuit
HEUTpanu3aluy, MOJIy4YeHHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHUE OJHOTO METaia APYrUM U3
pacTBOpa COJM, PEIIEHNE SKCIEPUMEHTAIBHBIX 3a7a4 10 TeMe «BakHelIue KJ1acChl HEOPraHUYECKUX
COCIIMHECHUI.



Ilepuonnueckuit 3axkoH u llepuogudeckas cucrema xumudeckux sieMeHtoB J[.M. Menneneesa.
Crtpoenune aToMoB. XuMHUeCKasi CBsA3b. OKUCINTEIbHOBOCCTAHOBUTEIbHBIC PEAKIIUH.

[lepBble MOMBITKH KJIACCH(PUKALMN XUMHUECKUX AJIEMEHTOB. [IoHATHE O Tpynmax CXOTHBIX JIEMEHTOB
(IenoYHbIE M IIEJIOYHO3EMENIbHbIE METasUlbl, TaJOreHbl, HWHEPTHbIE Tra3bl). DJIEMEHTHI, KOTOpPbIE
00pa3yroT aM(pOTEpHBIE OKCHIIBI U THIPOKCHIBI.

[lepuonuueckuii 3akoH. Ilepuomuueckass cucrema xumuyeckux osieMmeHToB J[.M. Menpaeneena.
Kopotkonepuonnas u jmmHHOnepuoaHas Gopmsl [lepuoandeckoit cuCTEMBl XUMUYECKUX 3JIEMEHTOB
J.N. Menneneena. I[lepuoast u rpynibl. @U3HYECKHIT CMBICI MOPSAIKOBOTO HOMEpPa, HOMEPOB MEPHOIA
U TPYIIIBI 3JIEMEHTA.

Crpoenune atomoB. CocTtaB aTOMHBIX sfep. M3oromnbl. DnekTpoHbl. CTpoeHHE JIEKTPOHHBIX 000JI0UeK
atToMoB mepBbix 20 xumuueckux osnemeHToB [lepuomuueckoir cuctemsl .M. Menneneesa.
XapakTepucTuka XUMUYECKOIO 3JIEMEHTa 1o ero mnosioxkeHuto B Ilepuogmueckoit cucreme JI.U.
Menneneesa.

3aKOHOMEPHOCTH M3MEHEHHsI pajuyca aTOMOB XUMHYECKHX JJIEMEHTOB, METAIMYECKHX U
HEMETAJUIMYECKUX CBOMCTB IO TIpynmnaMm M mnepuojaaM. 3HaueHue Ilepuogmueckoro 3akoHa U
[Teproanueckoit cucTeMbl XUMUUYECKUX 3JIEMEHTOB ISl pa3BUTUS HayKu U npakTuku. .M. Mennenees
- Y4EHBIN U TPAKIaHUH.

Xumuueckasi cBsi3b. KoBaneHTHas (mosisspHass W HEMOJSpHAas) CBSI3b. DIEKTPOOTPULIATEIHHOCTH
XUMHUYECKUX 3JIeMEHTOB. MloHHas CBS3b.

Crenenp okucienus. OKUCIUTEIHLHO-BOCCTAHOBUTENbHBIE peakiuu. lIporecchl OKuCIeHHS U
BOCCTaHOBJIEHUs. OKUCIUTENN U BOCCTAHOBUTEIH.

XUMUYECKUN SKCIIEPUMEHT: M3Y4YeHHE OOpa3IOoB BEIIECTB METAJIOB U HEMETAJNIOB, B3aMMOJICICTBUE
THIPOKCHIA LIMHKA C pacTBOpPaMU KHCIOT M IIENOYEH, MPOBEIECHUE ONBITOB, HWIIKOCTPUPYIOIINX
MIPUMEPBI OKUCIUTENFHO-BOCCTAHOBUTEIBHBIX peakluil (TOpeHre, peakliuy Pa3ioKeHHsI, COeTUHEHUS).
MexnpenMeTHbIE CBSI3U.

Peanuzanus MeXNpeAMETHBIX CBs3€d NPU HM3YyYEHHMM XHMHUU B § Kjacce OCYLIECTBIIIETCA 4YeEpes3
UCIOJIb30BaHWE KaK OOLIMX €eCTECTBEHHO-HAYYHBIX MOHSITHM, TaK W TOHATHH, SBJISIOLIMXCS
CUCTEMHBIMU JIJISl OTJENIBHBIX ITPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE MOHATHUSA: HAY4HbIH (DaKT, TUIIOTE3a, TEOpHsl, 3aKOH, aHAJINU3, CHUHTE3,
KJaccuukanus, NepuoAnYHOCTb, HAOIIOIEHUE, IKCIEPUMEHT, MOJAEIMPOBAHUE, U3MEPEHUE, MOJIENb,
SIBJICHUE.

®dusuka: marepus, aroM, JJIEKTPOH, NMPOTOH, HEUTPOH, MOH, HYKIWJ, H30TOIbI, PaAHOaKTHBHOCTD,
MOJIEKYJa, 3JEKTPUUECKUM 3apsij, BELIECTBO, TEJIO, 00bEM, arperaTHOE COCTOSHUE BEIecTBa, TIas,
¢bu3nyeckre BEJIMYMHBI, €AMHUIBI U3MEPEHUs], KOCMOC,

IUTaHEeTHl, 3BE371561, COJHIIE.

buonorus: porocunTes, pixanue, Ouocgepa.

I'eorpadus: armocdepa, ruapocdepa, MUHEpaIbl, TOPHbIE TOPO/IbI, MOJE3HbIE HUCKOMIAeMble, TOIINBO,
BOJIHBIE PECYPCHI.

Conepsxanne o0yueHus B 9 kiacce.

BemecTBo 1 XMMHUECKas peakiusl.

[lepmonnueckuit 3akoH. llepuogmueckas cucrema xumudeckux saemeHToB J[.M. Menneneesa.
CrpoeHne aToMOB. 3aKOHOMEPHOCTH B M3MEHEHMM CBOMCTB XMMHYECKHX 3JIEMEHTOB IEPBBIX TPEX
MEpPUOJOB, KalMsl, KalblMsl M HUX COCIUHEHHH B COOTBETCTBUM C IIOJIO)KEHHEM DJJIEMEHTOB B
Ileproauueckoii cUCTEME U CTPOEHUEM UX aTOMOB.

Crpoenue BemiecTBa: BUABl XMMHUYECKOH CBSI3U. THUIBI KPUCTANIMYECKHX PEIIETOK, 3aBUCHMOCTD
CBOMCTB BEILECTBA OT THMA KPUCTAININYECKON PEILIETKN U BUAA XUMUYECKOHN CBS3H.

Knaccudpukanus u HOMEHKJIaTypa HEOPraHMYECKHUX BellecTB. XHMHUYECKHE CBOMCTBA BELIECTB,
OTHOCSIIIUXCS K pa3jMuYHbIM KJjaccaM HEOPraHWYECKUX COEAMHEHUN, TEHETHYecKas CBS3b
HEOPraHMYECKUX BEIIECTB.

Knaccugukanus XuMA4eCKUX peakluii Mo pa3iInyHbIM MpU3HAKaM (IO YUCIY M COCTAaBY YYacCTBYIOLIHX
B pEaKklMU BEIIECTB, MO TeIIoBOoMY 3((}eKTy, M0 HU3MEHEHUIO CTENeHEH OKUCIEHUS XHUMHUYECKHUX
3JIEMEHTOB, 1O OOPAaTUMOCTH, IO YYAaCTHIO KaTajau3aTopa). DK30- M SHAOTEPMHUYECKHE pPEaKLuH,



TEPMOXUMHUYECKUE YPABHEHUS.

[Tonstue o ckopoctu xumuueckon peakiuu. [loHsTHE 00 O0OpaTUMBIX U HEOOPATUMBIX XMMHUYECKUX
peakuusx. [loHATHE O TOMOreHHBIX M reTeporeHHbIX peakuusax. [lonstue o karanuse. [lonsTHe o
XMMHUYECKOM paBHOBeCHH. DaKTOpbl, BIUSIOUIME HA CKOPOCTh XMMHYECKOH pEaKIuu U IOJOKEHUE
XMMHUYECKOTI'O PABHOBECHS.

OKHCINTENbHO-BOCCTAHOBUTEIbHBIC peakuuu, ANEKTPOHHBIN OanaHc OKHUCJIUTEIbHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBleHUE ypaBHEHUI OKUCINTEIBHO-BOCCTAHOBUTENIBHBIX PEAKIIUI C
MCIOJIb30BaHHUEM METO/Ia 3JIEKTPOHHOT0 OanaHca.

Teopust 37IEKTPOIUTHUYECKON TUCCOLMALMU. DJIEKTPOJMTHI M HEIEKTPOJIUTHl. KaTuoHbl, aHUOHBI.
MexaHu3M IMCCOLMALMY BEIIECTB C Pa3IMYHBIMU BUJIAMU

xuMudeckon cBs3u. Crernenpb aucconuanuu. CUIbHBIE U CITa0bIE SJIEKTPOJIUTHI.

Peakuuu nonHoro oomMeHa. Y cioBUs MPOTEKaHUsI peaklMii HOHHOrO 0OOMEHa, MOJIHbIE U COKpalIEHHbIE
MOHHBIE ypaBHeHMs peakuuid. CBoWCTBa KMCIIOT, OCHOBAaHMW M COJIEH B CBETE MNpPEICTaBICHHNA 00
ANEKTPOIUTHYECKON quccoruanui. KauecTBenHble peakiiuu Ha HOHBL. [loHATHE O rUApOIN3E CoNeit.
XUMHUYECKUHN IKCIIEPUMEHT: O3HAKOMJIEHHE C MOJENISIMU KPUCTANIMYECKUX PEIIETOK HEOPraHMYECKUX
BEUIECTB - META/NIOB U HEMETAUIOB (rpadura W ammasza), CIOXKHBIX BEHIECTB (XJIOpUIA HATPHUS),
MCCIICIOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMHYECKOH PEaKIHMW OT BO3JACHCTBUS Pa3IUYHBIX (DAKTOpOB,
UCCIIEIOBaHKE AJIEKTPOMPOBOJIHOCTH PACTBOPOB BEILIECTB, MPOLIECcca TUCCOLMALNU KUCIOT, EN04Yel U
cojeil (BO3MOXXKHO MCIOJIb30BAaHUE BHJIEOMATEPUAIOB), IPOBEJIEHUE OIBITOB, WILIOCTPUPYIOIIUX
MPU3HAKU NMPOTEKAHUS peaklMii HOHHOTro oOMeHa (00pa3oBaHUe OCa/iKa, BhIIEICHHE ra3a, 00pa3oBaHUE
BOJIbl), OIBITOB, WJUIIOCTPUPYIOLIUX NPUMEPbl OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX peakuuil (ropeHue,
peaKiuu pa3NoKEHUs, COEIWHEHUs), pPACIIO3HABAaHWE HEOPraHMYEeCKHX BEIIECTB C IOMOIIbIO
KAaueCTBEHHBIX PEaKLIUi Ha MOHBI, pEIIEHNE IKCIIEPUMEHTAIbHbBIX 3a/1a4.

Hemertannbl u ux coeivuHeHUsI.

OOmiasi xapakTepucTHKa rajoreHoB. (OcCoOEHHOCTH CTPOEHMSI aTOMOB, XapaKTEpHbIE CTEIEHU
okucieHus. CtpoeHue U (pu3NYecKre CBOMCTBA MPOCTHIX BEIIECTB - FAJIOT€HOB. XUMUYECKHE CBOICTBA
Ha TpuMepe Xjopa (B3aMMOJEHCTBHE C MeTallslaMH, HEMeTaJlJlaMH, IIejodyamMu). XJIOPOBOAOPO/I.
ConsiHass  KUCIIOTa, XUMHYECKHE CBOMCTBA, IOJNy4eHHe, IpuMeHeHue. [JlelictBue xinopa H
XJIOPOBOJIOPOJia Ha OpraHu3M deioBeka. BaskHel e XJI0puabl U UX HaAXOXKJEHHUE B IPUPOJIE.

OOmas xapakrepuctuka 31eMeHTOB VIA-rpynnbl. OcoO€HHOCTH CTPOEHHMsS aTOMOB, XapaKTEpHBIE
CTETIEHU OKHCJICHHUS.

CrpoeHre u (QU3MUECKUE CBOMCTBA MPOCTBIX BEUIECTB - KUCIOPOJAa M Cepbl. AJUIOTPOITHBIE
MoM(UKAIIMHN KUCIOpOoJa U cepbl. XUMHUECKHEe cBolcTBa cepbl. CepoBOOpOI, CTpOEHUE, PU3NYECKUE
U XMUMHYECKHE CBOMcTBAa. OKCHIBI CEpbl KaK MPENCTABUTENHN KHCIOTHBIX OKCHUIOB. CepHas KUCIOTa,
(bu3NYecCKue U XMMHUYECKHE CBOMCTBa (00IIMe KakK MpeJCTaBUTENS Kilacca KUCIOT U CeU(PUUIECKUE).
XUMHUYECKUE peaKIiy, Jexallie B OCHOBE MPOMBIIIUIEHHOTO CIIOc00a MOJIy4YeHHs! CEPHOI KHCIIOTHI.
[Tpumenenne. Conu cepHOM KUCTOTHI, KAUeCTBEHHAS peakius Ha cyibdar-uoH. Haxoxnenue cepol u eé
COEOUHEHUI B mpupoae. XHMHUECKOE 3arps3HEHUE OKpYXKAloIled Cpelbl COSAMHEHHUSIMH CEpBI
(KUCIOTHBIE JOXAH, 3arpsI3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €T0 MPe0TBpaIllEHusI.

OOmast xapaktepuctuka sjeMeHToB VA-rpynmbl. OcoOEHHOCTH CTPOCHHS AaTOMOB, XapaKTepHBIE
CTETIEHH OKUCJICHHUS.

A30T, pacmpocTpaHeHuWe B Tpupoje, (pHU3MUEecCKHe W XUMHUYecKue cBoicTBa. KpyroBopor aszora B
npupoae. AMMHak, ero ¢u3MYecKhe M XMMHUYECKHE CBOWCTBA, MojydyeHue u npumeHenue. Conu
aMMOHMS, WX (U3MUECKHME M XMMHUYECKHE CBOICTBa, MpuMeHeHue. KauecTBeHHas peakluss Ha MOHBI
aMMOHHUA. A30THas KHCIOTa, €€ TMoJiyueHue, (u3NYecKue MW XUMHUYeCcKHe cBOHcTBa (oOmmMe Kak
NPEJCTaBUTENS Kiacca KHUCIOT U crenuduueckue). Vcnoap3oBaHWe HUTPATOB M COJE aMMOHHUS B
KauecTBE MHHEpAIbHBIX YAOOpeHUH. XUMHUECKOe 3arps3HEHHE OKpYXKalouleil cpeabl COeTUHEHHUSIMHU
a30Ta (KUCIOTHBIE J0XKIH, 3arPs3HEHUE BO3TyXa, TOYBBI U BOJOEMOB).

®dochop, amrorpornnbie Moaudukanuu ¢docdopa, (uzMUecKue M XUMHUUYECKHe cBoucTBa. OKcHI
dochopa (V) u dochopnas kucinora, (u3HUECKHe U XUMHUYECKHE CBOWCTBA, TONy4YEHHUE.
Hcnons3oBanne GocdaToB B KaUeCTBE MUHEPAIBHBIX yIOOPESHUMN.

OOmast xapakrepuctuka 31eMeHToB |VA-rpynmbl. OcoOEHHOCTH CTPOCHHMS aTOMOB, XapaKTEpHBIC



CTEIIEHU OKUCIICHHUS.
VYrnepos, amioTponHble MOAM(HUKALMYU, PACIPOCTPAaHEHHE B MPUPOAE, (U3NYECKHE M XUMUYECKUE
cBoiicTBa. AxacopOuus. KpyroBopor yriepoma B mpupone. OKcuIbl yriepoaa, uxX (U3HUYECKUE H
XUMHUYECKHUE CBOMCTBA, JIEWCTBHE HA JKUBBIE OPraHU3MBI, IIOJYyYEHUE U MIPUMEHEHHE. DKOJOTUYECKUE
npobnemMbl, cBA3aHHbIE ¢ OkcuaoM yriepoaa (IV), rumore3a rino6ambHOrO MOTEIJICHUS KIIMMATa,
NapHUKOBBIA 3¢ ¢deKT. YroibHas KHCIOTa U €€ colM, WX (QU3NYECKHEe U XUMHYECKHE CBOMCTBA,
nojiydeHue u npumeHenue. KadectBeHHast peakuus Ha KapOoHaT-HOHBL. Vcnonp3oBaHne KapOOHATOB B
ObITY, MEIULIMHE, IPOMBIIUIIEHHOCTH U CEJIbCKOM XO035HCTBE.

IlepBoHayasibHbIE TOHATHSA 00 OPraHUYECKUX BEIIECTBAX KaK O COEIMHEHUSX yriepoja (MeTaH, 3TaH,
STWJIEH, aleTUJICH, 3TaHOJ, TJIMUEPHUH, YKCycHas Kuciorta). [IpupoaHble MCTOYHUKU YIIIEBOJOPOJIOB
(yromp, mpupomHbIi Ta3, He(Th), MPOXYKTHI HUX mepepaboTku (OEH3MH), MX pOJb B OBITY U
MIPOMBILLIIIEHHOCTH.

[TonaTne 0 OMONOTMYECKM BAKHBIX BELIECTBAX: JKHMpaX, OCNKax, YrieBOJaX - U MX POJH B KU3HU
yesoBeka. MarepuanbHOe €AMHCTBO OPraHMYECKUX U HEOPTAHUYECKUX COSIUHEHUN.

Kpemuuii, ero ¢pusnyeckue 1 XMMUUYECKUE CBOICTBa, MOIy4eHHE U puMeHeHue. CoeTMHEeHUs! KpeMHUS
B npupojae. O6mue npeacraBieHus 06 okcunae kpeMuusa(1Y) u kpemaueBoit kucinote. CUIMKATBI, UX
WCIOJB30BaHUE B OBITYy, METUIIMHE, MPOMBIIUICHHOCTH. BakHeHIIne CTpOWTEIbHBIE MaTepHAaIbL:
KepaMHuKa, CTEKJO, LIeMEHT, OeToH, ene300eToH. IIpoGieMbl 6€30MacHOrO HUCHOIB30BAHUS
CTPOMUTENIbHBIX MAaTEPUAJIOB B IOBCEAHEBHOMN KU3HU.

XUMHUYECKUN SKCIIEPUMEHT: H3ydyeHHue oOpa3l0oB HEOPraHUYECKUX BEIIECTB, CBONCTB COJISHOMN
KHMCJIOTBI, IIPOBEJCHUE KAYECTBEHHBIX PEAKUUl Ha XJIOPHUA-UOHBI M HAOIIOJEHHE IPU3HAKOB HX
MIPOTEKaHHUS, OMBITHI, OTpaXkaroIue GU3NYECKUE U XUMUYECKHUE CBOMCTBA raJIOT€HOB M UX COEIMHEHUN
(BO3MOYKHO MCIOJIb30BaHUE BUIEOMATEPUAIIOB), 03HAKOMIIEHHE C 00pa3laMu XJIOpUI0B (TalOreHH10B),
O3HaKOMIJIEHHE ¢ 00pasliaMu cephl U €€ COeTUHEHUSIMU (BO3MOKHO MCIOJIB30BaHUE BUIEOMATEPHAIIOB),
Habo/ieHue nporecca oOyriaMBaHUS caxapa IMOoJ JeHCTBHEM KOHLEHTPHUPOBAHHON CEpHOM KHCIIOTHI,
U3yuyeHHe XUMHMUYECKUX CBOWCTB pa30aBIEHHONW CEpHOM KHMCIOTHI, NPOBEIEHHE KaueCTBEHHONW peaKiuu
Ha cynb(aT-uoH U HaOIIO/IeHUE MpU3HaKa €€ MPOTeKaH!sl, O3HAKOMJIEHHE ¢ PU3NYECKUMU CBOWCTBAMU
a3ota, ¢pochopa 1 UX COeAMHEHHH (BO3MOKHO MCIOIb30BaHUE BHIEOMAaTEPUANIOB), 00pa3liaMy a30THBIX
u ¢GochOpHBIX yIOOpEHUH, MOTydeHHEe, COOMpaHue, paclo3HABaHUE M M3yYEHHUE CBOMCTB amMMHUaKa,
IIPOBE/IEHUE KAuyeCTBEHHBIX pEaKklUUMid Ha MOH aMMOHHUS U (ochaT-MOH M H3YyUYEHHUE NPU3HAKOB HX
MPOTEKaHUs, B3aUMOJACWCTBUE KOHIEHTPUPOBAHHON a30THOM KHCIOTBI C MeIbl0 (BO3MOXKHO
UCIOJIb30BaHUE BUAEOMATEPUAIIOB), U3YyUEHUE MOJENIel KPUCTANIMUYECKUX PeIETOK aamasa, rpadura,
¢yniepeHa, 03HaKOMJIEHHE C MPOLIECCOM aJCOPOIMK PaCTBOPEHHBIX BEUIECTB aKTUBUPOBAHHBIM YTIEM
U YCTpOMCTBOM MpOTHBOras3a, IOJydYeHHE, COOMpaHHe, paclHo3HaBaHUE M H3yY€HHE CBOMCTB
YIJIEKUCIIOro rasa, MpPOBEIEHNE KaueCTBEHHBIX peaklui Ha KapOOHAT M CUJIMKAT-UOHBI U H3Yy4YEHHE
IIPU3HAKOB MX IPOTEKAHHs, O3HAKOMJIEHHE C MPOAYKLMEH CHJIMKATHON NMPOMBINUIEHHOCTH, PEIICHUE
AKCIIEPUMEHTAJIbHBIX 33/a4 10 TeMe «BaxkHelre HeMeTalljIbl U X COeIMHEHUS.

MerTaasl 1 UX COETMHEHUS.

OOmiasi XapakTepUCTHKa XUMHYECKHX DJIEMEHTOB - METAJUIOB Ha OCHOBAaHUM WX TOJOXKEHHS B
Ilepuoanueckoii cucreMe xuMmudeckux ieMeHToB [I.J1. MenneneeBa u ctpoenus aromoB. CTpoeHue
MeTaJlIoB. MeTtajinyeckasi CBSI3b U METalNIMYecKasi KpUCTaJUIMUecKas pemérka. DNeKTPOXUMUYECKUN
psAa HampsbkeHui MeTayioB. Du3MUecKMe M XHMMHUYECKHe cBoicTBa MerauioB. OOmue crnocoOsl
nosiydeHusi MetaysioB. [loHsATHE O KOPPO3UU METANIIOB, OCHOBHBIE CITOCOOBI 3aIIMTHI UX OT KOPPO3UH.
CrutaBbl (CTalb, YyT'yH, JIOPATIOMUHHNA, OpPOH3a) M X IPUMEHEHHE B OBITY U IPOMBIIIIICHHOCTH.
[[lenounble Metaiiel: monoxkeHue B Ilepuognueckoil cucreme Xumudeckux diaemeHToB JI.M.
MeHieneeBa, CTpOEHUE UX aTOMOB, HaXOXJieHHe B pupoze. Puszndeckue 1 XuMUYECKHe CBOMCTBa (Ha
npuMepe HaTpus U Kaiausi). OKCUIBI U THAPOKCUABI HATPUS U Kanus. [IpuMeHeHne enouHbIX MeTalIoB
U UX COCIUHECHUM.

[[lenoyHO3emMeNbHBIE METAUIBl MAarHuid W KajdblMii: mojoxkeHue B Ilepuwoandeckoi cucreme
XUMHUYECKUX 31eMeHTOB .M. Menaeneesa, CTpoeHHE UX aTOMOB, HaX0XAEHUE B Ipupoe. Pusnyeckue
U XMMUYECKHE CBOWCTBA MarHus W Kaiblusl. Baxueiimme coenuHeHus Kaublus (OKCHI, THAPOKCHUI,
conn). JKECTKOCTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUs.



Amomunuii: nonoxenue B Ilepuogmueckoil cucrteme xumuyeckux snemeHtoB J.W. Menneneesa,
CTpOCHHE aToMa, HaxokJaeHue B mpupoae. Dusznueckue M XUMHUYECKHE CBOMCTBA aAIIOMUHUS.
AmMdoTepHbIe CBOWCTBA OKCUIA U THIPOKCH]IA ATFOMHHHSL.

Keneszo: nonoxenue B [lepuoanyeckoii cucreme xumudeckux aementoB .M. MenaeneeBa, ctpoeHue
aToMa, HaXOXJAeHHUE B rpupoje. Puznueckue u XMMUYECKrUe CBOMCTBA xele3a. OKCUIbI, TUIPOKCUIBI U
conu cosmm kenesa (II) u sxenesa (I1I), ux cocras, CBOWCTBA M MOJTyYEHHUE.

XUMHUYECKUH SKCIIEPUMEHT: O3HAKOMJICHHE C O0pa3laMi METAUIOB M CIUIABOB, MX (PU3NYCCKUMU
CBOMCTBAMM, U3Yy4YE€HHE  PE3yJIbTAaTOB  KOPPO3UHM  METAIOB  (BO3MOXKHO  HCIHOJb30BaHUE
BHJICOMATEPHAIIOB), OCOOEHHOCTEH B3aMMOJICHCTBHS OKCHJIa KalbI[Us U HATPUs C BOAOH (BO3MOMKHO
UCIOJIb30BaHUE BUIEOMATEPUANIOB), UCCIIEIOBAaHIE CBOMCTB XKECTKOM BOJBI, IPOLIECCa TOPEHHUS Kee3a
B KHUCJIOpOJie (BO3MOXHO HMCIIOJIb30BAaHUE BUJIEOMATEPHAIOB), PU3HAKOB MPOTEKAHUS KaueCTBEHHBIX
peaknuii Ha HMOHBI (MarHus, Kaublus, anroMuHUsA, nuHKa, kenesa (II) m xenesa (III), memm (II),
HaOIIOJICHUE W OINHKCAaHUE MPOIECCOB OKPAIMBAHMS IUTAMEHU HOHAMHU HATPHS, Kallus W KaJbIUsd
(BO3MOXKHO HCIIOJNB30BaHHE BHUAECOMATEPUATIOB), HCCIENOBaHHE aM(OTEPHBIX CBOMCTB THUAPOKCHUAA
QTIOMUHHUS ¥ TUJIPOKCUIA ITMHKA, PEIICHUE YKCIIEPUMEHTAIBHBIX 3aa4 10 TeMe «BakHenine MeTasibl
U UX COCIUHEHUS».

XuUMHSA ¥ OKpYXKarolas cpeaa.

BemectBa 1 mMarepualibl B TIOBCETHEBHOM >KM3HM 4esloBeKa. be3omacHoe HCIONb30BaHHE BEIIECTB U
XUMHUYECKUX peakiuii B ObITy. [lepBasi moMoIIb MPU XUMUYECKUX 0KOTaX U OTPABJICHUSX.

XUMHUYECKOE 3arps3HEHHE OKpYXKaroulell cpeipl (mpenenbHas AOMyCTUMas KOHIEHTpPAlMs BEIIECTB
(manee - [TIK). Poap xumun B pelIieHUH 3KOJIOTHYECKUX TPOOIEeM.

XUMHUYECKUH HKCIIEPUMEHT: U3yueHue o0pa3iioB MaTeprasIoB (CTEKIIO0, CIIaBbl METAIUIOB, MOJIMMEPHBIE
MaTepUabl).

MesxnpeaMeTHbIE CBSI3U.

Peanuzarust MeXINpeaMETHBIX CBsI3€d MPU HU3YyYEHUH XUMHUU B 9 KJlacce OCYIIECTBISIETCA uepes
UCIONIb30BaHWE KaK OOIIMX €eCTECTBEHHO-HAYYHBIX TMOHSATHM, TaK U TOHSITHHA, SBISIOIINXCS
CUCTEMHBIMU JIJI OTACIIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmue ecTeCTBEHHO-HAYyYHBIC MOHATHS: HAYYHBIH (DakT, TUIIOTE3a, 3aKOH, TEOpHUS, aHAIMU3, CHHTE3,
KJ1accuukanusi, MepuoANIYHOCTh, HAOIOCHHE, SKCIIEPUMEHT, MOJCIMPOBAHNE, U3MEPEHHUE, MOJICIb,
SIBIIEHUE, TAPHUKOBBIN 3((HEKT, TEXHOIOTHSI, MATEPUATIBI.

dusnka: Marepus, aroM, dBJIEKTPOH, MPOTOH, HEHUTPOH, MOH, HYKJIHUJ, WU30TOMNBI, PaTuO0aKTHBHOCTb,
MOJIEKYJa, OJJIEKTPUYECKUH 3apsll, MPOBOJHUKU, TOIYIMPOBOAHUKHU, TUAIEKTPUKH, (OTOIIEMEHT,
BEIIIECTBO, TeN0, OOBEM, arperaTHoe COCTOSHHE BEIECTBa, Ta3, pacTBOpP, pPacCTBOPUMOCTD,
KpUCTAJITNYecKasl pemiéTka, CIjiaBbl, (U3MYECKHE BETUYHMHBI, €IUHUIBI HW3MEpPEHUs, KOCMHUYECKOE
MIPOCTPAHCTBO, TUTAHETHI, 3BE3/161, COTTHIIE.

buonorus: ¢dorocunTtes, npixanue, buocdepa, SIKOCUCTEMa, MUHEPATbHBIE YI00pEHUs, MUKPOIJIEMEHTHI,
MaKpOAJIEMEHTBI, TUTATEIbHbIC BEIIECTBA.

I'eorpadus: armocdepa, ruapocdepa, MUHEpAIbI, TOPHBIE TOPOJIbI, MOJE3HbIE HCKOMAeMbIe, TOTLINBO,
BOJTHBIE PECYPCHI.

[Inanupyemble pe3yiabTaThl OCBOEHHUS MPOTPaMMBI 1O XHUMHUM Ha YPOBHE OCHOBHOTO OOIIETro
oOpa3oBaHws.

W3ydyeHne XuUMUM Ha YypOBHE OCHOBHOTO OOINEro oOpa3oBaHMsI HAMpaBICHO Ha JOCTHKEHUE
O0OyJarOIUMHUCS JTUYHOCTHBIX, METANPEAMETHBIX M TMPEIMETHBIX PE3YyJIhTAaTOB OCBOEHHUS Y4EeOHOTO
npeamera.

JlngHOCTHBIE pe3ynbTaThl OCBOCHUS TIPOTPAMMBI OCHOBHOT'O OOIIIETO 00pa30BaHUs TOCTUTAIOTCS B X0OJI€
oOyueHUss XMMHUHU B €IUHCTBE Yy4eOHOH H BOCHUTATENHHOW JEATEIHHOCTH B COOTBETCTBUU C
TPAJUIIMOHHBIMA  POCCHHCKUMH  COIMOKYJIBTYPHBIMA U JIYXOBHO-HPAaBCTBEHHBIMH I[CHHOCTSIMH,
NPUHATHIMU B OOIIECTBE TMpaBWIAMH ¥ HOPMaMH TIOBEICHUS H CIIOCOOCTBYIOT —IMpolleccam
CaMOITO3HAHUsI, CAMOPA3BUTHUS U COLMATHM3AINH 00Yy4arOIIUXCS.

JIu4HOCTHBIE pE3yNbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOIIUXCS PYKOBOACTBOBATHCS CHCTEMOM
MO3UTUBHBIX IEHHOCTHBIX OPUEHTAIIMI U paCIIMPEHHE ONBITA JESTEIbHOCTH HAa €€ OCHOBE, B TOM UHUCIIE
B YaCTHU:



1) MaTPUOTHUIECKOTO BOCIIUTAHUS:

LIEHHOCTHOTO OTHOIIEHHSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPHUECKOMY M HAay4YHOMY HAacleIulio,
MMOHVMAHUS 3HAYEHUS XUMHUYECKOW HAYKH B JKU3HH COBPEMEHHOTO OOIIECTBa, CIIOCOOHOCTH BIANIETh
JOCTOBEpHONMUH(pOpMAIIMEi0 MEepeOBbIX JOCTHKEHUSAX U OTKPBITHUSX MHPOBOM M OTEYECTBEHHOMN
XUMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOICTBE MHpa U O0IIECTBa;

2) IPa)XAaHCKOT'O BOCITUTAHMUSL:

MPEJICTABICHUS] O COIMANBHBIX HOPMAaX M TNPAaBHIAX MEXKIMYHOCTHBIX OTHOIICHHH B KOJIJICKTHUBE,
KOMMYHHKAaTUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO TIOJIE3HOM, yueOHO-HCCIe10BaTEeIbCKOM,
TBOPUYECKOHN M IPYTHX BUAAX ACSATEIBHOCTH, TOTOBHOCTH K Pa3HOOOPAa3HOW COBMECTHOH JEATEIHLHOCTH
IpU BHINOJHEHUH Y4eOHBIX, MO3HABATENIbHBIX 3a7ay, BBIIOJHEHUH XUMHUYECKHX JKCIEPHUMEHTOB,
CO3JIaHUH Y4EOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOIIOHMMAHHUIO U B3aWMOIIOMOIIX B MPOIECCE ITOM
y4eOHOM JesTeNbHOCTH, TOTOBHOCTH OIICHMBATh CBOE IMOBEACHHE W IMOCTYNKH CBOMX TOBAapUUIICH C
MO3UIIUU HPABCTBEHHBIX U MPABOBBIX HOPM C YIETOM OCO3HAHUS TOCICICTBUN TTOCTYITKOB;

3) [IEHHOCTH HAYyYHOTO MO3HAHUS:

MHPOBO33PECHUYECKUX TIPEJCTABIICHUH O BEHICCTBE W XHUMHYECKOW pEaKIHUH, COOTBETCTBYIOIIMX
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U COCTABIISIOIIUX OCHOBY JUIsl IOHUMAHUS CYIITHOCTH Hay4YHOM
KapTUHBI MHpa, TMPEACTABICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSX PA3BUTHS IPHUPOJIBI, B3aUMOCBSI3IX
YeloBeKa ¢ MPUPOTHON Cpeioil, O poJId XUMHH B TO3HAHUH 3TUX 3aKOHOMEPHOCTEH;

MMO3HABATEIFHBIX MOTHUBOB, HAIIPABJICHHBIX HA MOJIyYeHHUE HOBBIX 3HAHUH 110 XUMHUH, HEOOXOTUMBIX IS
00BsICHEHUS HAOIIOAAEMBIX MIPOLIECCOB U SBIICHUI;

MMO3HABATEIFHON, WH(MOPMAIMOHHOW W  YWTATCILCKOH KYJIBTYPHl, B TOM UHCJIC HaBBIKOB
CaMOCTOSITENIHOM paboThl ¢ y4eOHBIMH TEKCTaMH, CIPABOYHON JIUTEPATYpOH, JOCTYIMHBIMH
TEXHUYECKUMH CPEJICTBAMHU MH(POPMAITMOHHBIX TEXHOJIOTHIA;

uHTEpeca K OOy4YeHUI0 U T[O03HAaHUIO, JIOO0O3HATENBbHOCTH, TOTOBHOCTH U CIOCOOHOCTH K
caM000pa30BaHUIO, TPOCKTHONW M UCCIIENOBATENHCKOM JEATEIHbHOCTH, K OCO3HAaHHOMY BBIOOPY
HAIpPaBIEHHOCTH U YPOBHS 00y4YEHHS B HajbHEHIIEM;

4) (bopMHUPOBaHUS KYIbTYPBhI 30POBB:

OCO3HAHUs IEHHOCTH J>KU3HH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3I0pPOBBIO, YCTAaHOBKH Ha
3JI0POBBI 00pa3 WU3HU, OCO3HAHUS TOCICICTBUNA W HEMPUATHS BPEIHBIX MPUBBIYCK (YIOTpeOICHUS
QJIKOTOJIsl, HApPKOTHKOB, KYPEHHS), HEOOXOAMMOCTH COOMIOJEHUS TMpaBWi OE30MacCHOCTH MpH
oOpaleHuu ¢ XHMUYIECKIMH BEIIECTBAMU B OBITY U PEATbHOM KU3HU;

5) TPYJOBOTO BOCTIUTAHUS:

MHTEpeca K MPaKTHYECKOMY HM3YYEHHUIO mpodeccuii u Tpyaa pa3udHOTO POja, YBaXXCHHE K TPYAY U
pe3ynbTaTtaM TPYAOBOH NEATENbHOCTH, B TOM YHUCJIE Ha OCHOBE MPUMEHEHUs MPEAMETHBIX 3HAHWUN IO
XUMHH, OCO3HAHHOTO BBIOOpa WHIMBHUIYAJIHLHOW TPACKTOPUH TMPOJODKEHUS OOpa3oBaHUS C YIETOM
JTUYHOCTHBIX WHTEPECOB U CIIOCOOHOCTM K XHMHH, OOIIECTBEHHBIX HMHTEPECOB U TMOTPEOHOCTEH,
YCIEIHON TPOPECCHOHANBHON JCSITEILHOCTH W Pa3BUTHSA HEOOXOIUMBIX yMEHWH, TOTOBHOCTH
aIalTUPOBAaThCA B MpodeccroHalbHOM cpefe;

6) 9KOJIOTHIECKOTO BOCITUTAHUS:

AKOJIOTHYECKU 11eTIECO00PA3HOTO OTHOMICHUS K MPHUPOJAE KaK MCTOYHUKY JKU3HU Ha 3eMmiie, OCHOBE eé
CYIIECTBOBAHHS, TIOHUMAHHUsI IEHHOCTH 3JI0POBOTO M 0€30MacHOro oOpasa >KM3HH, OTBETCTBEHHOTO
OTHOIICHUS K COOCTBEHHOMY (DU3UYECKOMY U TICHXHYECKOMY 3I0POBBIO, OCO3HAHUS IIEHHOCTH
COOIO/ICHHsT TIpaBHJI O€30TacCHOTO TMOBENEHHs MpH padoTe C BEImECTBAMH, a TaKXKE B CHUTYaIUsX,
YTPOXKAIOIINX 3I0POBBIO U KU3HU JIFOJICH;

CIIOCOOHOCTH TTPUMEHSTH 3HAHUS, MOJTydaeMbIe TIPHU H3yUYSHUH XMUMHUH, JIJIS PEIICHUS 3a/1a4, CBI3aHHBIX
C OKpYXKAarollel NPUPOTHOW CpeAoi, MOBBIIIEHUS YPOBHS DSKOJIOTHYECKON KYIbTYPHl, OCO3HAHUS
r7100aTBHOTO XapaKTepa KOJOTHUECKUX MPOOIeM U IyTel UX PEIICHHS TOCPEICTBOM METOJ0B XHUMUH;
9KOJIOTHYECKOTO MBIIIJICHUS, yMEHUS PYKOBOJICTBOBATHCSI UM B MTO3HABATEIHHONW, KOMMYHHUKATUBHOW U
COIIMAJIbHOM MPAKTHUKE.

MetanpeameTHbie pe3yiabTaThl. B cocTaBe MeTanpeIMeTHBIX Pe3yIbTaTOB BBIACISIOT 3HAUYMMBIC IS
(hopMHUpPOBaHKS MHUPOBO33PEHHUS OOIICHAYYHBIE TMOHATHS (3aKOH, TEOpHs, MPHUHIUI, THUNOTe3a, (aKT,
CHUCTEMa, TMPOLIECC, AKCIEPHUMEHT M JIPYroe.), KOTOPhIE HCHOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX



yueOHBIX TpeAMeTaX W TO3BOJSIIOT HAa OCHOBE 3HAHMM U3 ATHX MpeaMeToB (HOPMHUPOBATH
IPEJCTaBICHUE O LEJOCTHOW HayyHOW KapTUHE MHUpa, U YHUBEpcalbHble Yy4yeOHble AEHCTBUS
(mo3HaBaTenbHBIE, KOMMYHHUKATUBHBIC, DETYJIATHUBHBIE), KOTOpbhIE 00ecneunBaloT (OPMHUPOBAHHE
TOTOBHOCTH K CaMOCTOATEIbHOMY IUIAHUPOBAaHMIO M OCYILECTBICHUIO Y4YeOHOM JEesATEIbHOCTH.
MeramnpeaMeTHbIe pe3ysIbTaThl OCBOSHHSI 00pa3oBaTEIbHONW MPOrpaMMbl MO XHMHH OTPaXKaOT
OBJIAJICHUE YHUBEPCAJIbHBIMU [T0O3HABATEIILHBIMU ICHCTBUSMU, B TOM YHCIIE:

1) 6a30BbIE JIOTUYIECKUE JCHCTBHS:

YMEHHE HCIOJIb30BaTh MPUEMBI JJOTHYECKOTO MBIIUICHHS P OCBOCHUU 3HAHUUN: PACKPBIBATH CMBICI
XUMHUYECKUX MOHATHH (BBIICIATH UX XapaKTEPHbIC MPU3HAKH, YCTAHABIMBATH B3aUMOCBS3b C APYTUMHU
MOHATHUSIMH), HCIIONB30BATh MOHATHS JUIsi OOBACHEHUS OTAENbHbIX (AaKTOB M SBJICHUH, BHIOMpATh
OCHOBaHUSI M KpUTEPHH i1 KIACCH(PUKAIUU XUMUYECKMX BEIIECTB W XHUMHUYECKUX PEaKIIuii,
YCTaHABIIMBATh MPUYUHHO-CJIEICTBEHHBIE CBSA3M MEXAY OOBEKTaMU HM3Y4YCHHS, CTPOUTH JIOTMUYECKUE
paccyxnienusi (MHIyKTUBHbBIC, JEAYKTHUBHBIC, 10 aHAJIOTUH ), IPOBOJAUTH BHIBOJIBI M 3aKIIFOUCHHUS;
yMEHHE MPUMEHSITh B MpoLecce MO3HAHUS MOHATUSI(TIPEAMETHBIEH
MeTaIpeMETHBIE), CUMBOJIUYECKHE (3HAKOBBIC) MOJECIIH, WCIIOIb3YEMbIE€ B XUMHH, MPE0oOpPa3OBHIBATH
IIMPOKO MPUMEHSIEMbIE B XMMHUH MOJENbHBIE MPEICTABICHHS - XUMUYECKHUI 3HaK (CUMBOJ 3JIEMEHTA),
XuUMH4ecKas (GopMyia U ypaBHEHHE XUMHUYECKOW PEaKIWU - MPU PEUICHUH Y4eOHO-TIO3HABATEIBHBIX
3a1a4, ¢ Y4€TOM OSTHUX MOJEIbHBIX TMPEACTABICHUN BBIABIATh M XapaKTEPU30BaTh CYIIECTBEHHBIC
MPU3HAKA H3YYaeMbBIX OOBEKTOB - XMMHYECKHX BEIIECTB M XUMHUYCCKUX PEAKIUH, BBISABIATH OOIIUE
3aKOHOMEPHOCTH, MPUYMHHO-CIEACTBEHHbIE CBSI3M W NPOTHUBOpPEYMs] B M3y4aeMbIX Ipoleccax u
SIBJICHUSIX;

2) 0a30Bble UCCIIE0BATENILCKUE ICHCTBUSL:

YMEHHE MCII0JIb30BaTh IIOCTABJICHHbIE BOIPOCHl B KAayeCTBE MHCTPYMEHTa IIO3HAHMS, a TaKXkKe B
KayecTBE OCHOBBI U1 (POPMUPOBAHUS THUIMOTE3bl IO MPOBEPKE MPABHIBHOCTH BBICKAa3bIBAEMBIX
CYXKJICHUH;

nprOoOpEeTeHUE OMbBITAa MO TUIAHUPOBAHUIO, OPTAaHU3AIMU M MPOBEJICHUIO YICHUYECKUX SKCIIEPUMEHTOB!
yMeHue HaOJroJaTh 3a XOJOM Ipollecca, CaMOCTOSTEIbHO IPOTHO3UPOBAaTh €ro  pe3ysbTarT,
dbopmynupoBaTh 00OOIIEHUS W BBIBOJABI IO pE3yJlbTaTaM MPOBEAEHHOTO OIBITA, HWCCIIEIOBAHHUS,
COCTaBJISATh OTYET O MPOJIENaHHON paboTe;

3) paboTa ¢ nH(popMaIHeii:

yYMEHHUE BbIOMpaTh, aHAJIM3UPOBATh M WHTEPIPETHPOBATh MHPOPMALMIO PA3TUYHBIX BHJIOB U (GOpM
MPEJCTAaBICHHS, MTOTyYaeMyI0 U3 Pa3HbIX NICTOUYHUKOB (HayYHO- MOIMYJISIPHASI INTEpaTypa XUMHUECKOTO
coJiep KaHus, ClipaBoYHbIe TocoOusi, pecypcsl VIHTepHeTa), KpUTUYECKH OILIEHUBATh IPOTHUBOPEUUBYIO U
HEJIOCTOBEPHYIO HH(POPMAIIUIO;

YMEHHE MpPHUMEHATh pa3IMyHble METOJbl M 3alpochl NpU TOUCKE M 0TOope uHpoOpMalUUu H
COOTBETCTBYIOIINX JAaHHBIX, HEOOXOAMMBIX /IS BBITIOJHEHUs Yy4eOHBIX M ITO3HABATEIBHBIX 3a7ad
OINpeNeIEHHOrO  THUMA, MPHOOpETeHHEe OomnbiTa B OOJIACTH HCHOJB30BaHUSA HMH(POPMAIIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHH, OBJIQJCHUWE KYyJIbTYPOH aKTHBHOTO WCIIONB30BAHUS Pa3IHIHBIX
MOUCKOBBIX CHUCTEM, CAMOCTOSTENbHO BHIOMPATh ONTHUMAJIbHYIO (pOpMY MpeacTaBIeHUS UHPOPMALIUU U
WLTIOCTPUPOBATh pelIacMble 3aJadyd HECIOXHBIMH CXEMaMH, AWarpaMMaMd, IPYTrHMH (GopMaMu
rpaduKu 1 UX KOMOMHAIUSMU;

YMEHHE HCITIONB30BaTh W aHAIM3MPOBATH B IPOIECCe YUCOHOH M MCCIEIOBATEIBCKOW NESTEITHHOCTH
MHPOPMALMIO O BJIMSHUU TNPOMBIIIICHHOCTH, CEJIbCKOTO XO35iiCTBa M TPAaHCHOPTa HAa COCTOSIHHE
OKpY>Karollel NpUpOTHON CPEBI;

VY obyuatomierocs 6yayT copMUPOBaHBI CIIEAYIOINE YHUBEPCATIbHbIE KOMMYHUKATUBHBIE IEHCTBHS:
yYMEHHE 3aJaBaTh BOIPOCHI (B X0J€ auajiora u (WiaM) AMCKYCCHUHU) MO CYLIECTBY OOCYKIaeMOW TEeMBl,
(GbopMyIHpOBaTH CBOU MPEATIOKEHHUSI OTHOCUTEIBHO BHITIOJIHEHUS MPEATIOKEHHOM 3a/1auu;
IpUOOpPETEHUE OmbITa IPE3CHTALUN PE3yIbTATOB BBIIOJHEHUS XHMHYECKOTO SKCIEpPHUMEHTa
(;mabopaTopHOTrO OmbBITa, JIAOOPATOPHOW pabOTHl MO HCCIEAOBAHHIO CBOWCTB BEIIECTB, Y4eOHOTO
MIPOCKTA);

3aWHTEPECOBAHHOCTh B COBMECTHOM CO CBEPCTHHKAMH II03HABAaTEIbHOW U HCCIIEI0BATEIbCKON
NESTEIbHOCTH MPH PEIIEHWH BO3HHMKAIOIIMX MpoOJeM Ha OCHOBE Y4€ra OOLIMX MHTEPECOB U



COrIacoBaHUsl TO3WIMKA (OOCYXKIeHHs, OOMEH MHEHHSIMH, «MO3TOBBIC IITYPMBI», KOOPIAMHAIIHS
COBMECTHBIX JICWCTBUH, OMpeJesieHne KPUTEPHEB IO OLIEHKE KayecTBa BBHIMOJIHEHHOW paboThl U
Jpyrue);

VY oOyuaromierocst OyayT copMUpPOBaHbI CIEAYIOLIUE YHUBEPCAIbHBIE PETYIATUBHbBIC N1EHCTBUSA:
YMEHHE CaMOCTOATENBbHO  ONpEACNATh IEeNH  JACATEIbHOCTH, IUIAHHUPOBATh,  OCYIIECTBIISTH,
KOHTPOJIMPOBATh U IMPH HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JESTENbHOCTb, BHIOMPATh Hauboliee
3¢ (heKTHBHBIE CTIOCOOBI pelIeHNs YIEOHBIX U MTO3HABATEIBHBIX 33/1a4, CAMOCTOATEIHLHO COCTABIISATh WIIH
KOPPEKTHUPOBATh MPEJIOKEHHBIN aJITOPUTM JIEUCTBUH NPU BBINOJHEHUH 33JaHUN C YYETOM MOJTYyYEHUS
HOBBIX 3HAHMKW 00 U3y4aeMbIX OOBEKTaX - BEIIECTBAX M PEAKIUAX, OIECHUBATh COOTBETCTBUE
MIOJIyYEHHOT' 0 pe3yJIbTaTa 3asiBJICHHOM LIeJIH;

YMEHHUE UCIIOJIb30BaTh U aHAJTU3UPOBATH KOHTEKCTHI, IPEAJIaraeMble B YCIIOBUU 3a/IaHUM.

[IpenMeTHbie pe3ynabTaThl OCBOEHHUS MPOrpaMMbl IO XUMHH Ha YPOBHE OCHOBHOTO OOIIETo
oOpa3oBaHMUsI.

B cocrtaBe mpenMeTHBIX pe3ylbTaTOB MO OCBOCHHIO 00S3aTENBLHOTO COJEp)KaHUS, yYCTaHOBJIEHHOTO
TaHHOU (enepanbHON pabodell MPOrpaMMOid, BBIICIISIOT: OCBOCHHBIC 00YJaIOIIMMUCS HAyYHBIC 3HAHUS,
YMEHHUS U CrnocoObl JeHCTBUM, cneruduyeckue Ui MOpeaMeTHOW objactu «XUMHS», BHUJIBI
JESTEILHOCTH I10 MOJIYYSHHIO0 HOBOTO 3HAHUS, €r0 MHTEPIPETAINH, TPEOOPA30BAHUIO U IPUMEHEHUIO B
Pa3IMYHBIX y4EOHBIX U HOBBIX

CUTYyaLUX.

K konny oOyuenuss B 8 kimacce y oOydvaromerocss Oyny cQOpMHUpPOBaHBI CIEAYIOUINE MPEAMETHbBIC
pe3yAbTaThI 110 XUMUU:

PacKpbIBaTh CMbICI OCHOBHBIX XUMHUYECKUX MOHSITHI: aTOM, MOJIEKYJIa, XUMUYECKUH 3JIEMEHT, IPOCTOE
BEILIECTBO, CJIOKHOE BEIIECTBO, CMECh (OJIHOPOJHAS W HEOJHOPOJHAsS), BAJCHTHOCTb, OTHOCUTEIIbHAS
aTOMHasi U MOJEKYJsIpHAas Macca, KOJWYECTBO BEILIECTBA, MOJb, MOJISIpHAs Macca, MaccoBas AOJs
XUMHUYECKOTO JJIEMEHTAa B COCIWHEHHH, MOJISAPHBI O00BEM, OKCHI, KHUCJIOTa, OCHOBaHHUE, COJIb,
ANEKTPOOTPHUIATETILHOCTh, CTENEHb OKHCIEHUS, XMMHUYECKas peakius, KiIacCUPHUKAIus peakiuid:
peakuu COCAMHEHUS, PEaKIMH pPAa3JI0KEHUS, PEaKIUu 3aMelIeHUus, peakiuu OoOMeHa, 3K30- U
SHAOTEPMUUYECKUE PEAKIUHU, TEIUIOBOM 3¢ (eKT peakuuu, SIpo aroma, DIIEKTPOHHBIN CJIOH aroma,
aTOMHasi OpOUTaNIb, PaJNYC aTOMa, XUMUYECKas CBsI3b, MOJIApHAs W HEMOJIApHAs KOBAJCHTHAs CBS3b,
WOHHAsI CBs3b, HOH, KATHOH, aHUOH, PACTBOP, MaccoBasl JOJs BellecTBa (MIPOLIEHTHAS KOHIIEHTPAIIKs) B
pacTBope;

WJUTFOCTPUPOBATH B3aMMOCBSA3b OCHOBHBIX XMMHMUYECKUX IOHATUM W MPUMEHATH 3TU MOHATHS MpU
OTHMCAHUU BEIIECTB U UX MPEBPAICHU;

HCIOJIb30BaTh XUMUYECKYIO CUMBOIIUKY JIJISl COCTaBIIEHUsI (JOPMYT BEIIECTB U YPaBHEHUI XMMHUECKUX
peaKuii;

OTIPEETATh, BaJCHTHOCTh AaTOMOB DJIEMEHTOB B OWHApHBIX COEAMHEHUSAX, CTENEHb OKHUCICHUS
JJIEMEHTOB B OWHApHBIX COCIWHEHUSX, MPUHAJICKHOCTh BEHIECTB K OMPEAeIEHHOMY KJaccy
COCMHEHNI To QopMynaMm, BUJ XHUMHUECKON CBs3M (KOBAJIEHTHAss W WOHHAs) B HEOPTaHMYECKUX
COC/IMHECHMSIX

packpbiBaTh cmbicn Ilepuoguyeckoro 3akona J[.M. MenpaeneeBa: AeMOHCTpUpPOBATH MNOHMMAaHHUE
MEPUOINYECKON 3aBUCUMOCTH CBOMCTB XMMHYECKHX 3JIEMEHTOB OT WX moJioxkeHus B [lepuonnueckoit
CUCTEME, 3aKOHOB COXPAaHEHUS MacChl BEIIECTB, IOCTOSHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOTO
y4eHHs, 3aKOoHa ABOTajpo, OIMHUCHIBaTh W XapakTepu3oBaTh TaOnuuHyro (opmy Ilepuogmdeckoit
CHCTEMbI XMMUYECKHX DJIEMCHTOB: pa3iMuaTh MOHATHS «TJIaBHas moarpymnmna (A-rpymmna)» u «modovHas
noarpymnma (b-rpymma)», Maneie 1 60bIINe TEPHOIBI, COOTHOCUTHh 0003HAUEHHUSI, KOTOPHIE UMEIOTCS B
tabmune «llepuonnueckas cucrtema xumuueckux odneMmeHtoB J[.M. MennaeneeBa» ¢ YHCIOBBIMHU
XapaKTEPUCTUKAMHU CTPOEHUS aTOMOB XHMHYECKHMX DJIEMEHTOB (COCTaB W 3apsija sijapa, 00Imee Yucio
3JIEKTPOHOB U pacHpe/iesieHue UX MO 3JIEKTPOHHBIM CJIO0SIM);

KJIaCCU(UIIUPOBATh XUMHYECKHE IJIEMEHTHI, HEOPraHUYECKHE BEIECTBA,
XUMHYECKHE pPEaKIuu ([0 YUCIYy M COCTaBY YYACTBYIOIIMX B PEaKIMU BEIIECTB, IO TEIJIOBOMY

dbdexty);

XapaKTepu30BaTh (OMHCHIBATH) OOIIME XHUMHYECKHE CBOWMCTBA BEIIECTB pPA3JIMYHBIX KJIACCOB,



MOATBEPIK1ast OTIFICaHUE npuMepaMu MOJICKYJISIPHBIX ypaBHEHUI
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIUii;

MPOTHO3UPOBATh CBOWCTBA BEIIESCTB B 3aBUCUMOCTH OT MX KA4eCTBEHHOTO COCTaBa, BO3MOXKHOCTHU
MPOTEKAHUS XUMHUECKUX MPEBpAICHU B Pa3INYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCUTENBHYIO MOJEKYISIPHYIO U MOJSPHYIO MacChl BEIIECTB, MAacCOBYIO JIOJIO
XUMHUYECKOT0 3JIeMeHTa 1o GopMylie COeUHEHHsI, MaCCOBYIO JIOJIIO BELIECTBA B PACTBOPE, MPOBOIUTH
pacy€Thl IO YPaBHEHUIO XMMHUYECKON PEAKIINY;

MPUMEHSITh OCHOBHBIE OIEpallMi MBICIUTENBHON JEATENIbHOCTH - aHalu3 M CHHTE3, CPaBHEHHUE,
00001IeHNe, CUCTEMATH3AIUIO, KIACCH(PUKAIUIO, BBISBICHUE MPUUYUHHO-CIEACTBEHHBIX CBSI3eH - IS
U3YYEHUS] CBOMCTB BELIECTB U XMMHUYECKUX PEAKIUil, €CTECTBEHHO-HAayYHbI€ METOJbl TO3HAHHS -
HaOIt0IeHNe, M3MEPEHUE, MOJICIIMPOBAHNE, YKCIIEPUMEHT (PEaTbHBIN M MBICIICHHBIH );

ClIeJIoBaTh MpaBUjIaM MOJIb30BAHUS XUMHUYECKOM MOCYI0i U 1abopaTOpHBIM 000pyAOBaHUEM, a TaKXKe
mpaBWJIaM OOpamieHHWs] C BEIIECTBAMH B COOTBETCTBUM C WHCTPYKIHSIMH IO BBIOJHCHUIO
1a060PaTOPHBIX XMMHYECKHUX OIBITOB MO MOJIYYEHUIO U COOMPAHUIO Tra3000pa3HbIX BELIECTB (BOAOPOIA
U KHUCJIOPOJia), NPHUTOTOBJICHHIO PACTBOPOB C OIpPEACIEHHOW MacCOBOM J0JIed pacTBOPEHHOTO
BEIIECTBA, IUIAHUPOBATh U MPOBOJUTH XMMHUYECKHE HKCIIEPHUMEHTHI MO PACHO3HaBaHUIO PacTBOPOB
IeJI0Ye ¥ KUCIIOT C IIOMOIIBI0 HHIUKATOPOB (JTaKMyc, heHoTanerH, MeTUIIOPAHK U IPYTHUE).

K xonny oOyuenus B 9 kiacce y oOyuaromerocs Oyany chopMHpOBaHBI CIEAYIOIIHE MPEAMETHBIE
PE3YJIbTATHI 110 XUMUU:

pPacKpbIBaTh CMBICII OCHOBHBIX XHMHUYECKUX TMOHSATUI: XMMHUYECKUN 3JEMEHT, aTOM, MOJIEKyJa, WOH,
KaTHOH, aHHUOH, MPOCTOE BEUIECTBO, CJIOKHOE BEIIECTBO, BAJICHTHOCTb, 3JEKTPOOTPUIATEIHHOCTD,
CTETIeHb OKUCJICHHsS, XUMHYECKas peaklus, XMUMHUYECKas CBs3b, TEIJIOBOM A(P(PEKT peakiuu, MOJb,
MOJIIPHBIA  00BEM, PACTBOP, JJICKTPOJIMTHI, HEAJIEKTPOIUTHI, JJICKTPOIUTHYCCKAS JTUCCOIHAIINS,
peakiuu HMOHHOrO OOMEHa, KaTajau3aTop, XMMHYECKOe paBHOBecHe, OOpaTuMble M HeoOpaTHMbIE
pEaKIu, OKHCIUTEILHO-BOCCTAHOBUTEIBHBIC PEAKIIMH, OKUCIIUTEIh, BOCCTAHOBUTEIIb, OKHUCIICHHE W
BOCCTAHOBJICHHE, AQJJIOTPONHUs, aM(pOTEePHOCTh, XHUMHUYECKas CBs3b (KOBAJICHTHAas, WOHHAasi,
MeTaJuITM4ecKas), KpUCTauIMuecKasi pemi€éTka, KOppOo3usi METAJIOB, CIUJIaBbl, CKOPOCTh XMMHYECKOM
peaxiuu, npeaensHo nomyctumas konmnentpanus [1JIK BemecTa;

WUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHUYECKUX TIOHSATHH W TPHUMEHSATH ITH IOHATHS IPH
OIMMCAaHUU BEIIECTB U UX MPEBPALICHUII;

HCIOJIb30BAaTh XUMUYIECKYIO CUMBOIIUKY JUUISI COCTABIICHUST (POPMYJT BENIECTB U YPABHCHUH XHUMHUECKUX
peaKuuii;

OTIPE/ICIISATh BAJICHTHOCTh U CTENEHh OKUCIICHHUS XUMUYCCKUX JIEMEHTOB B COCIUHEHUSX PA3IMIHOTO
cocTaBa, MPHUHAANEKHOCTh BEUIECTB K OINpeneIEHHOMY Kaccy COeQUHEHHH 1o Qopmynam, BUI
XUMHYECKON CBsI3M (KOBAJICHTHAS, WOHHAS, METAJUTUYECKas) B HEOPTaHUYCCKUX COCIUHEHUSX, 3apsi
MOHA 10 XUMUYECKOH Popmyrie, XapaKTep Cpelbl B BOJHBIX PacTBOpax HEOPTaHWYECKUX COEIMHEHUH,
THT KPUCTAIUTHYECKOHN PENIETKH KOHKPETHOTO BEIIIEeCTRA,;

packpsiBaTh cMbicn [lepuogudeckoro 3akona J[.M. MenneneeBa U J€MOHCTPUPOBATH €r0 TTOHUMAaHUE:
OIMCHIBATh U XapaKTepU30BaTh TaOMIHYI0 hopMmy Ileproandeckoit CHCTEMBI XUMUYIECKUX 3JIEMCHTOB:
pa3nuyarth MOHITHS «TJIaBHas nmoarpymmna (A-rpymnmna)» u «mobounas noarpymnmna (b-rpymnmna)y», mansie u
OOJBIITME TIEPHOJIBI, COOTHOCHUTH OOO3HAYEHHUS, KOTOPhIE HMMEIOTCS B TEPUOIUYECKON Tabiwmie, ¢
YHCIOBBIMUA XapaKTEPUCTUKAMU CTPOSHUS aTOMOB XMMHYECKHMX JJIEMEHTOB (COCTaB W 3apsj sjapa,
o0Iee YUCIO SJIEKTPOHOB W paclpelelieHHe WX IO DJEKTPOHHBIM CIIOSIM), OOBSICHSITH OOIIHe
3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB JIEMEHTOB U UX COCIMHEHUH B MpejeNiax MallbIX MEPUoI0B U
TJIAaBHBIX MTOATPYII ¢ YIETOM CTPOCHHUS UX aTOMOB;

KJIACCU(PUIIUPOBATh XMUMHUYECKHUE DJIEMEHTHI, HEOPTraHMYECKHE BEIECTBA, XUMUYECKHE peakiuu (1o
YHCITy U COCTaBY YYACTBYIOIIMX B PEAKIIMHU BEIIECTB, MO TEIIIOBOMY 3 (PEKTy, IO N3MEHEHHIO CTeTIeHEeH
OKUCJICHUSI XUMHYECKUX JICMEHTOB);

XapaKTEePU30BaTh (OMHUCHIBATh) OOIIME M CHEIU(UUSCKIE XUMHUIECKHUE CBOMCTBA MPOCTHIX M CIIOXKHBIX
BEIIECTB, TMOATBEPXAasl ONUCAHUE TPUMEpPAMH  MOJICKYJISIPHBIX W  HOHHBIX  ypaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIuii;

COCTaBJIATh YPAaBHEHHS DJICKTPOIUTUYECKOW ITUCCOIUAIIMN KHUCIIOT, IIENOoYed W COJied, MONHBIE U



COKpalIéHHbIE ypaBHEHUs pPEaKIMii HMOHHOTO OOMEHa, YpaBHEHHS pEaKIHid, IOATBEP KIAIONIINX
CYLIECTBOBAHHME F€HETUYECKOM CBSI3U MEK]y BEIIECTBAMU PA3JIMUHBIX KJIACCOB;

pacKpblBaTh CYLIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUI IOCPEICTBOM COCTABIICHUS
3JIEKTPOHHOIO OajaHca 3TUX PEAKIIMMT;

IIPOrHO3UPOBATh CBOWCTBAa BEUIECTB B 3aBUCUMOCTH OT MX CTPOCHMSI, BO3MOXKHOCTH NPOTEKAHUS
XMMHMYECKHX MPEBPAILECHUN B PA3JINYHBIX YCIOBHSX;

BBIUUCIIATh OTHOCUTENBHYIO MOJEKYJISAPHYIO U MOJSIPHYIO MacChl BEIIECTB, MAacCOBYIO JIOJIIO
XMMHYECKOI0 3JI€MEHTa 10 (popMysie COeINHEHMs], MaCCOBYIO JOJIIO BELIECTBA B pAaCTBOPE, MPOBOJUTH
pacy€Thl IO YPaBHEHUIO XMMHUYECKON PEaKLINK;

co0Jro1aTh MpaBUIla MOJIb30BAaHUS XUMHUYECKOM MOCy0i M J1abOpaTOpHBIM 000pYyIOBAaHHUEM, a TaKXKe
npaBujia OOpaIIeHus ¢ BEUIECTBAMHU B COOTBETCTBHU C MHCTPYKIUSIMH TI0 BBIMOJHEHUIO Ja0OpaTOPHBIX
XMMHUYECKHUX OIIBITOB IO MOJIYYEHHUIO U COOMPAHMIO ra3000pa3HbIX BEILECTB (AMMHAKa U YIJIEKHCIOro
rasa);

IIPOBOAMTH PEAKLMUH, MOATBEPXKAAIOIINE KAYECTBEHHBIN COCTaB Pa3JIWYHBIX BELIECTB: paclO3HAaBaTh
OTIBITHBIM ITyTEM XJIOPUIOPOMUI-, HOJHI-, KapOoHaT-, pocdar-, CUIMKaT-, Cynb}ar-, THIPOKCUI-UOHBI,
KaTHOHbl aMMOHHMS W MOHBl H3YYEHHBIX METAJJIOB, IPHUCYTCTBYIOIIME B BOJIHBIX PacTBOpPax
HEOpPraHUYECKUX BEILECTB;

IIPUMEHSTh OCHOBHBIE OII€pAllMM MBICIUTEIBHON JEATEIIBHOCTH - aHalIu3 M CHHTE3, CPAaBHEHHE,
000011IeHre, CUCTEMATH3AINIO, BBISIBJICHUE PUYMHHO-CICICTBCHHBIX CBS3CH - JJIS M3y4YCHHUsI CBOICTB
BEIIECTB M XUMHUECKUX PEAKLIU, €eCTECTBEHHO-HAyYHbIE METO bl T03HAHUS - HAOII0I€HUE, U3MEPEHUE,
MOJIETUPOBAHUE, SKCIIEPUMEHT (PEATIbHBIN U MBICICHHBIN).

B ¢enepanpHbIX M pervoHaNbHBIX MpOLIEAypax OIEHKM KadecTBa 0Opa3OBaHUs HCIOIb3YeTCS
nepedeHsb (KoaudukaTop) pacrpeneieHHBIX M0 KjaccaM MPOBEPSEMBIX TPEeOOBaHHWN K pe3ylbTaTam
OCBOEHHUSI OCHOBHOI 00pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO O0IIEro 0Opa3oBaHUs U DIIEMEHTOB
COZIEPIKAHUS 110 XUMHH.

Tabmuma 23
[TpoBepsiembie TpeOOBaHUS K pe3yIbTaTaM OCBOCHHSI OCHOBHOM
o0Opa3oBaTenpHON IporpaMMsl (8 kiace)
Kon [IpoBepsiemble IpeAMETHBIE PE3YIBTATHl OCBOCHHSI OCHOBHOM
IIPOBEPSIEMOrO o0pa3zoBaTeNbHON IPOrpaMMbl OCHOBHOT'O OOIIIEro 00pa3oBaHMs
pe3ynbTaTa
1 [To Teme: "[lepBoHavanbHBIE XUMHUYECKUE TTOHATHUS "
11 pPacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHX IMOHATHI: aTOM, MOJIEKYJa,

XUMHYECKUH 3JIEMEHT, IPOCTOE BEIIECTBO, CJIOYKHOE BELIECTBO, CMECH
(omHOpOIIHAS M HEOJHOPOJIHAs), BAJIEGHTHOCTh, OTHOCUTENIbHAS aTOMHAs U
MOJIEKYJISIpHAsE Macca, KOJIMYECTBO BELIECTBAa, MOJIb, MOJSpHas Macca,
MaccoBast J0JIs1 XUMHUYECKOI0 3JIEMEHTa B COEAMHEHUHU, MOJISIPHBIN 00BeM,
XUMUYECKas peakuus, KIacCU(PUKAIMS pEeakiHid: peaklud COeAUHEHHUS,
peaKuuu pasyioKEeHUs, PeaklMM 3aMEelIeHHs, peakiuu oOMeHa, HK30- U
SHIOTEPMHUYECKHE pPEaKLUu, TerIoBoiH 3¢ ¢eKT peakiuu, pacTBop,
MaccoBas J10Ji BeulecTBa (MPOLIeHTHAs: KOHIIEHTpAI|sl) B pacTBOPE

1.2 HIUIIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XHMHUUYCCKHX MOHATHH |
MNPUMCHATH 3TU MMOHATHSA ITPU OIIMCAaHNUU BCIICCTB U UX npeBpameHI/Iﬁ

13 UCTOJb30BAaTh XMMUYECKYI0 CHUMBOJHKY JUIS COCTaBICHHS (OPMYI
BEIIECTB U YPAaBHCHUN XUMHUYECKUX PEAKIUN




14

pacKpbIBaTh CMBICT 3aKOHOB COXPAHEHUS MacChl BEILECTB, MOCTOSHCTBA
coCTaBa, aTOMHO-MOJIEKYJIIPHOI'O yU€HUs, 3aKOHa ABOraipo

1.5

OIPCACIIATh BAJICHTHOCTh aTOMOB 3JICMCHTOB B 6I/IHapHBIX COCAUHCHUAX

1.6

Kiaccu(UUuUpoBaTh XUMHUYECKHE peakuud (M0 YHUCIy U COCTaBy
Y4acTBYIOUIMX B PEAKIUH BEIIECTB, MO TEIIOBOMY 3 (HEKTY)

1.7

BBIYUCIIATE OTHOCUTCIIbHYIO MOJICKYJIAPHYIO U MOJIIPHYIO MAaCChbl BECIICCTB

1.8

BBIYHCIISATH MACCOBYIO JIOJIF0O XHMHYECKOTO »JJeMeHTa 1o ¢dopMmyle
COETMHEHMS,

1.9

BBIUHUCIIATE MAaCCOBYIO JOJIXO BCHIECCTBA B PACTBOPC

1.10

IPUMEHATh €CTECTBEHHO-HAay4YHbIE METO/bl IO03HaHHWsS - HaOIIOJeHuE,
U3MEpEHUE, MOIETIUPOBAHUE, SKCIIEPUMEHT (pEeasIbHbIN U MBICICHHBIN)

[To Teme: "Baxueime npeIcTaBUTENIM HEOPraHUYECKUX BEIIeCTB"

2.1

PACKpPBIBATL CMBICIT OCHOBHBIX XHMHUUYCCKHX MMOHSTHUH: OKCHJ, KHCJIOTa,
OCHOBaHHC, COJIb

2.2

ONpEeAEATh IPHUHAUIEKHOCTh BEIIECTB K OINpPEAEICHHOMY Kjaccy
coequHeHui o popmynam

2.3

KJ'IaCCI/Iq)I/II_[I/IPOBaTB HCOPraHN4CCKUEC BCIICCTBA

2.4

XapaKTCPU30BaATh (OHI/ICBIBS.TB) O6IJ_II/Ie XHUMHUYECKHE CBOMCTBa BCIICCTB
PA3JIMYHBIX KJIACCOB, MOATBEPIKAAA ONMMCAHUEC ITPUMCPAMH MOJICKYJIAPHBIX
ypaBHeHI/Iﬁ COOTBCTCTBYHOIIINX XUMHUYCCKUX peaKHI/Iﬁ

2.5

IIPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT X Ka4E€CTBEHHOIO
COCTaBa, BO3MOXHOCTH IIPOTEKaHUS XWUMHUYECKHMX IIPEBpAlCHUN B
Pa3JIMYHBIX YCIOBUAX

2.6

clleIoBaTh ~ NpaBWJIaM  IIOJIb30BAaHUS ~ XMMHUYECKOM  mocylaod u
nabopaTOpHBIM O0OpYJOBaHWEM, a TaKXKe TMpaBWiIaM oOOpaleHus C
BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKIMSMHU TIO BBITOJHEHUIO
71a00paTOPHBIX XHMHUYECKHX OMNBITOB IO TMOJYYCHHIO W COOMpAHHIO
ra3oo0pa3HbIX BeHIECTB (BOAOPOAA M KHUCIOpPOJA), HPUTOTOBICHUIO
pacTBOpPOB C OMPENEIICHHON MacCOBOW J0JIed pacTBOPEHHOTO BEIIECTBA,
IUIAHUPOBaTh U TPOBOJAUTH  XMMHUYECKHE  JKCIEPUMEHTHl IO
pacro3HaBaHUIO PACTBOPOB MIETIOYEH M KHUCIOT C TIOMOIIbI0 WHANKATOPOB
(makmyc, ¢peHondranent, METUIOPAHXK U APYTHe)

2.7

MMpOBOAUTD PACUYCTHI 10 YPABHCHUTIO XHUMHYECKOM pcaknuuu

Ilo Teme: '"llepmommueckuit 3akoH u Ilepuoamueckas cucrema
xumudyeckux anemeHToB .M. MenaeneeBa. CTpoeHHE aTOMOB.
Xummnueckasi cBsi3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIINK"

3.1

pacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHX [MOHSATHH: sSApO aroma,
JJICKTPOHHBIA  CJIOW aToma, aroMHas oOpOuTaidb, paguyc aroma,
XUMHYCCKad CBA3b, IMOJSAPHAsA W HCIOJIKIpHAsd KOBAJICHTHAsA CBA3b,




SJICKTPOOTPULIATCIILHOCTG, HOHHAA CBA3b, MOH, KaTHOH, aHUOH, CTCIICHb
OKHCJICHUA

3.2

K.HaCCI/I(l)I/II_[I/IPOBaTb XHUMHUYCCKUEC 3JICMCHTHI

3.3

OMKCHIBATH M XapakTepus3oBaTh TabmuuHyio (opmy Ilepuoamdeckoit
CUCTEMbl XUMHYECKHUX JJIEMEHTOB: pa3jinyaTh MOHATHUS "TJaBHAs
nonrpymnmna (A-rpynmna)" u "no6ouynas noarpynna (b-rpynmna)", "mansie" u
"Gosbmre" mepHOIbI

3.4

packpsiBaTh cMbichn  Ilepuogmueckoro 3akona J[.M. Menneneesa:
JIEMOHCTPUPOBATh MOHUMAHHUE MEPUOJIUYECKON 3aBUCUMOCTH CBOWMCTB
XMMHYECKHX 3JIEMEHTOB OT HUX IOJ0KeHUA B llepuoanueckoi cucreme

3.5

COOTHOCHUTbH 0003HAaYEHUsI, KOTOpbIe UMetoTes B Tabnuue "llepuonnueckas
cucreMa XHMMHUYeckMX 3neMeHToB J[.M. MenzaeneeBa" ¢ uuCIOBBIMU
XapaKTepUCTUKAMU CTPOEHUSI aTOMOB XMMHYECKHMX 3JIEMEHTOB (COCTaB U

AJIEKTPOHHBIM CJIOSIM)

3apsag  dapa, 06mee YUCJIO DOJCKTPOHOB M PACIPCACICHHC HX II0

3.6 OIPCACIIATh CTCIICHb OKUCIICHUA 3JICMCHTOB B 6I/IHapHI)IX COCANHCHUAX

3.7 OMpENEesATh BHUJ XUMHUYECKOW CBsI3M (KOBWJICHTHAas W HMOHHAs) B

HCOPraHUYCCKUX COCANHCHUAX

Tabmura 23.1

[TpoBepsiembie 371eMEHTHI coaepkanus (8 Kiacc)
bubnnorexa [{TOK: https://m.edsoo.ru/6M1J1XQT5

Kon [IpoBepsieMbIil 2JIEMEHT COACPKAHUS bubmuoreka [JOK
1 |IlepBoHavambHbIE XUMHUYECKHUE TOHSATHS https://m.edsoo.ru/6M1J1XQT5

1.1 |ITpenmer xumuu. Ponb xumumM B KU3HU dYeloBeka. XuMus B |https://m.edsoo.ru/6M1JIXQT5
cucreMme Hayk. Tena u BemectBa. dusnyeckue cBOMCTBA BELIECTB.
ArperaTHoe COCTOSIHHE BEIIECTB

1.2 |Tlouatne o MeTomax MO3HAHHS B XUMHH. UHCTBIE BelecTBa M |https://m.edsoo.ru/6M1JIXQT5
cmecu. CriocoOsl pa3zieneHus cmeceit

1.3 [AToMbl U MOJEKydbl. XuUMHUecKHe HsieMeHThl. CumBousbl | https://m.edsoo.ru/6M1J1XQT5
XUMHUYECKHX 3J1eMeHTOB. [IpocThie U ci1oxkHbIe BeniecTBa. ATOMHO-
MOJIEKYJISIPHOE YUEHHE

1.4 | Xumunueckass Qopmyna. BaneHTHOCTP aTOMOB XMMHYECKHX | https://m.edsoo.ru/6M1JIXQT5
JJIEMEHTOB. 3aKOH IOCTOSIHCTBA COCTaBa BemecTB. OTHOCUTEIbHAS
aToMHas Macca. OTHOcUTeIbHAs MOJIEKyJIsIpHas Macca. Maccosas
JOJIs1 XUMHAYECKOTO 2JIEMEHTA B COCIUHEHUHN

1.5 |KomuuectBo BemiectBa. Mosb. Momsipras macca. BzammocBsisb | https://m.edsoo.ru/6M1J1XQT5

KOJIMYCCTBA, MACChl W 4YHCJIA CTPYKTYPHBIX CIWHHUI[ BCHICCTBA.
Pacuetsl mo popmynaM XuMHYECKUX COSTMHEHHI



https://m.edsoo.ru/6M1J1XQT5
https://m.edsoo.ru/6M1J1XQT5
https://m.edsoo.ru/6M1J1XQT5
https://m.edsoo.ru/6M1J1XQT5
https://m.edsoo.ru/6M1J1XQT5
https://m.edsoo.ru/6M1J1XQT5
https://m.edsoo.ru/6M1J1XQT5

1.6

dusnyeckne M XUMHYECKHE SBJICHUS. XMMHUUECKas PEaknus U ee
NpU3HAKH. 3aKOH COXPAaHEHHsS MAacChl BeEHIECTB. XHMHUYECKHE
ypaBHenus. Kiaccudukanus XuMudeckux peakuuil (CoequHeHHs,
pasioKeHus, 3aMEelIeHNs, 0OMEHa)

https://m.edsoo.ru/6M1J1XQT5

1.7

XUMHYECKUN 3KCIEPUMEHT: 3HAKOMCTBO C XMMHYECKOW IIOCYIOM,
C mpaBwiIamMH paloThl B JabOpaToOpuu M MpHEeMaMH OOpallleHus C
nabopaTopHbIM ~ 000pyIOBaHMEM, H3Y4YeHHE M OIHCAHHE
¢u3nuecKkux CBOICTB 00pa3loB HEOPraHMYECKUX  BEIECTB,
HaOmonenne ¢Qusndeckux (TUTaBIEHUE BOCKA, TasHUE JIBJA,
pacThpaHue caxapa B CTYNKE, KUIIEHUE M KOHJEHCAlMsl BOJbI) U
XUMHYECKHUX (TOpPEHUE CBEYM, MPOKATMBAHUE MEIHON MPOBOJIOKH,
B3aMMO/JICIICTBIE MeJla C KHCIOTOH) SBIIEHUH, HaONIOJCHUE U
ONMCAaHWE TPHU3HAKOB MPOTCKAHUS  XUMUYECKHUX  PCaKIUit
(paznmokeHue caxapa, B3aMMOJCIHCTBHE CEpHOM KHUCIOTBI C
xyopugoMm Oapusi, pasnoxkenue rtuapokcuma wMeaw (II) mpm
HarpeBaHuu, B3auMO/IeHCTBUE Kele3a ¢ pactBopoM conu meau (11),
M3y4YeHUE CIOCOOOB pAa3CIICHHs] CMeCei (C MOMOIIbI0 MarHuTa,
¢bunbTpoBaHWE, BBHIMAPUBAHUE, AUCTUIULSLMS, Xpomarorpadusi),
MIPOBEJICHUE OYMCTKH TTOBAPEHHOW COJIM, HAOIIOICHUE U ONMCAHUE
pE3yNbTaTOB MPOBEACHUS OMbITA, WIUTIOCTPUPYIOLIETO 3aKOH
COXPaHCHHUS Macchl, CO3/IaHue Mojienei MOJIEKYJT
(IrapocTepIKHEBHIX )

https://m.edsoo.ru/6M1J1XQT5

Baxwneiimue MMpEaACTAaBUTECIIN HCOPIraHNYCCKUX BCIICCTB

https://m.edsoo.ru/6M1J1XQT5

2.1

Bo3nyx - cmech razos. CoctaB Bo3nyxa. Kucinopon - anemeHT u
mpocroe  BemiecTBo. Haxoknenue kuciaopona B MPHUPOAE,
¢uznueckne M XUMHUYECKHE CBOMCTBa (peakuUuu TOpeHus).
Oxcunpl.  IIlpumenenue  kuciopona. CrocoObl  HOTy4YeHHUs
KHcIioposia B Jaboparopud W HPOMBIIIIEHHOCTH. KpyroBopot
kuciaopoaa B mpupoge. O30H - auIOTpOmHas MOJU(PHUKAIUS
KHCIIOpo/ia

https://m.edsoo.ru/6M1J1XQT5

2.2

TennoBoil 3¢p¢dexkT XUMHUUECKOM peakuuu, TEepMOXUMUYECKHUE
YpaBHEHHUS, 3K30- U SHA0TEPMUYECKUE peaKlMU. TOMINBO: yroib U
MeTaH. 3arps3HeHHE BO3J]lyXa, YCHUJIEHHE MapHUKOBOro 3(dexTa,
paspyuieHre 030HOBOIO CIIOs

https://m.edsoo.ru/6M1J1XQT5

2.3

Bonopon - aneMeHT u npoctoe BemecTBo. Haxoxaenue Bogopoia
B Tipupojne, (pusuveckre U XUMHUYECKHE CBOICTBa, MPHUMEHEHUE,
criocoObl momyuenust. Kucinoter u comm

https://m.edsoo.ru/6M1J1XQT5

2.4

MounsipHblii 00b€M ra3oB. PacueTsl 10 XUMUYECKUM YpaBHEHUSIM

https://m.edsoo.ru/6M1J1XQT5

2.5

dusnyeckue cBoWcTBa BOAbL. Boaa kak pactBoputens. PacTBopsl.
HacebllienHble W HEHACBIMIEHHBIE PacTBOpbl. PacTBOpUMOCTH
BEIIECTB B BojAe. MaccoBasg [0 BEIIECTBA B PacTBOpE.
Xumuyeckue cBoucTBa Boabl. OcHoBaHusl. Ponb pacTBOpoB B
MpUpoOJIe U B JKU3HU uenoBeka. KpyroBopoT BOJbI B MHpHUPOJE.
3arpsi3HeHUE NMPUPOAHBIX BoJI. OXpaHa U OYMCTKA IPUPOIHBIX BOJ

https://m.edsoo.ru/6M1J1XQT5
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2.6

Knaccudukamnms HEOPraHUYECKUX COCTUHEHUN. OKCHUIBIL.
Knaccudpukanus  okcuaoB:  coneoOpasyioniue  (OCHOBHBIE,
KHCJIOTHBIE, aM(oTepHbIe) U HecodeoOpasyromue. HomeHknaTypa
okcumoB. dusmueckue W XUMHUYECKHE CBOMCTBA OKCHJIOB.
[Tonyuyenune okcu0B

https://m.edsoo.ru/6M1J1XQT5

2.7

OcHoBaHus. Knaccudukanus OCHOBaHHUIA: IIEJI0OYH 54
HEPACTBOPUMBIE OCHOBaHHSL. Homenkimarypa  OCHOBaHUHU.
duznyeckue M XUMHYECKHUE CBOMCTBA OcHOBaHWM. I[lomyuyenue
OCHOBaHHUI

https://m.edsoo.ru/6M1J1XQT5

2.8

Kucnorel. Knaccudukamuss kucnor. HomeHknarypa KHUCIOT.
@usnueckue U XMMHUYECKHME CBOWCTBA KUCIOT. Psa akTuBHOCTH
MertasuioB H.H. bekerosa. [Tonyuenue kuciaor

https://m.edsoo.ru/6M1J1XQT5

2.9

Comu. Homenknatypa coneil. Dusmueckne U XUMHUYECKHE
cBoricTBa coueil. [Tonyuenue coseit

https://m.edsoo.ru/6M1J1XQT5

2.10

['enetnveckass  CBsI3b  MEXIy  KJaccaMHd  HEOPTaHMYECKHUX
COETUHEHUN

https://m.edsoo.ru/6M1J1XQT5

211

XUMUYECKUH  OKCIIEPUMEHT:  KAueCTBEHHOE  OIpeielieHUue
coJlepKaHUsl KHUCIOpoAa B BO3JyXe, IOJIy4eHHE, COOHMpaHue,
pacro3HaBaHHEe W H3Y4YCHHE CBOMCTB KHUCIOpOJa, HAOIOJIEHUE
B3aUMOJICMCTBUSL ~ BEIIECTB C  KUCIOPOAOM W  YCIIOBUSA
BO3HUKHOBEHHUS u MpeKpanieHus ropeHus (moxapa),
O3HAKOMJIEHHE C 00pa3laMyd OKCHUJIOB M OINHCAaHWE WX CBOMCTB,
noJlyueHue, coOupaHue, pacrno3HAaBaHUE W H3Y4YCHHE CBOWCTB
BOJI0poAa (rOpeHue), B3aMMOICUCTBUE BOJIOPOJIa C OKCHUIOM MEIU
(IT) (BO3MOXKHO HCIIONIB30BAHHUE BHAEOMATEPUANIOB), HAOIIOICHHE
o0pasloB  BEMIECTB KOJUYECTBOM | MOJb, HCCIEIOBAaHUE
0COOEHHOCTEMH pacTBOPEHHUS BEILIECTB c pa3IuyHON
pPacTBOPUMOCTHIO, TMPUTOTOBJICHHE PACTBOPOB C OMpPEIEICHHOMN
MacCOBOM J10JIel paCTBOPEHHOT'O BELIECTBA, B3aUMOCICTBUE BOIbI
C MeTajulaMd (HaTpuUeM M KajblueM) (BO3MOXKHO HCIIOIb30BaHHE
BUJIEOMATEPHAIIOB), OMpEJIeNIeHnEe PACTBOPOB KUCIIOT U IIEN0YEH C
TTOMOTIIIO WHIUKATOPOB, HCCIeI0BaHUE 00pas1ioB
HEOPTaHMYECKUX BEIIECTB PA3IMYHBIX KJIAcCOB, HaONIO/ICHUE
W3MEHEHUs OKpacKh WHIUKATOPOB B pacTBOpax KHCIOT U
menodeld, wusydeHue B3aumojeicTBus okcuga wmenu (1) c
pacTBOPOM CEpHOM KHCJIOTHI, KHUCIOT C METaJUIaMU, PEeaKIuil
HEWTpanu3aluy, TOJIyYeHHE  HEpPaCTBOPUMBIX  OCHOBaHWIA,
BBITECHEHHE OJTHOTO METaJIa IPYTUM W3 PAacTBOPa COJIH, PEIICHHE
SKCIEPUMEHTANIbHBIX 337au 1o Teme "Baxneilmmue Kiaccel
HEOPraHW4YECKUX COeAUHEHUN"

https://m.edsoo.ru/6M1J1XQT5

[lepnonnueckuit 3akoH n Ilepuonnueckas cucremMa XHMHYECKUX
anemenToB .M. Menneneea. CTpoeHue aromMoB. XuMHUYECKas
CBsA3b. OKHMCINTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIINN

https://m.edsoo.ru/6M1J1XQT5

3.1

[lepBble TOMBITKH KJIACCU(PHUKAUU XUMUYECKUX DJIIEMEHTOB.
[lonssiTie o0 Tpynmax CXOAHBIX DJJIEMEHTOB (LIEJIOYHBIE U
IIeJIOYHO3EMENbHBIE  METaJUIbl, TaJOreHbl, WMHEPTHBIE Tas3bl).

https://m.edsoo.ru/6M1J1XQT5
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DONeMEeHThI, KOTOphie O00pa3yloT amMQpOTEpHBICE OKCHUIBI H
TUJIPOKCHUIBI

3.2

Ilepnonnueckuit 3akoH. Ilepmoaudeckass cucTeMa XHUMHYECKHUX
3JIEMEHTOB J.N. Meunneneesa. KopoTtkonepunoanas u
JUTMHHOTIEpUOaHAsE popMbl [leproarueckoil CHCTEMbI XUMHUYECKUX
snementoB J.M. MengaeneeBa. [lepuoasl u rpynmnel. Ouszndeckuii
CMBIC]I TIOPSAJIKOBOTO HOMEpa, HOMEPOB IepuoAa W TPYMIbI
3J€MEHTA

https://m.edsoo.ru/6M1J1XQT5

3.3

Crpoenne atomoB. CoctaB aTOMHBIX sijiep. M30Tombl. DIeKTPOHBI.
CrpoeHre SIEKTPOHHBIX  000JOYEeK aroMoB  mepBeix 20
XUMHYECKUX  aneMeHTtoB  [lepumoanueckoir  cucremsr  JI.U.
MenpeneeBa. XapakTepUCTUKAa XUMHYECKOTO 3JJIEMEHTa IO €ro
noJioxkeHuro B [lepnoanueckoii cucreme J[.1. Menaeneesa

https://m.edsoo.ru/6M1J1XQT5

3.4

3aKOHOMEPHOCTH HW3MEHEHHUs pajuyca aTOMOB XHUMHYECKUX
3JIEMEHTOB, METAJUIMYECKUX M HEMETAINIMYECKUX CBOMCTB IO
rpynmnaMm ©u nepuoaaMm. 3HaueHue llepuogumyeckoro 3akoHa
[lepuoanueckoil cUCTEMbl XMMUYECKUX 3JIEMEHTOB JUIsl pPa3BUTHUSA
Hayku U npaktuku. [[.1. Menzaenees - yueHbI U TpaKIaHUH

https://m.edsoo.ru/6M1J1XQT5

3.5

Xumuueckas cBa3b. KoBanenTHas (1oJyisspHas U HETIOJISIpHAs) CBSI3b.
DIEeKTPOOTPULIATETbHOCTh XUMUUECKUX 3JIEMEHTOB. MloHHas CBsA3b

https://m.edsoo.ru/6M1J1XQT5

3.6

Crenenn OKHUCJICHUS. OKHUCIUTENTbHO-BOCCTAHOBUTEIbHBIE
peakuuu. [Iporieccel okucienus: 1 BoccTaHoBIeHUs. OKUCTUTENH U
BOCCTAHOBUTEIHU

https://m.edsoo.ru/6M1J1XQT5

3.7

XUMHUECKUI  HKCMEPUMEHT: H3ydeHHe oOoO0paslloB  BEIIECTB
METaJUIOB M HEMETAJUIOB, B3aMMOJCHCTBHE THJIPOKCHJA LIMHKA C
pacTBopaMM  KHUCJIOT M  UIEJIOYEH, IPOBENECHUE  OIIBITOB,
WUTIOCTPUPYIOIIUX MPUMEPBl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakluy pa3iokKeHus, COeIUHEHMS)

https://m.edsoo.ru/6M1J1XQT5

Tabmura 23.2

[TpoBepsiembie TpeOOBaHUS K pe3ybTaTaM OCBOCHUSI OCHOBHOMN

oOpa3oBaTenpHON porpaMMsl (9 kiacce)

MIPOBEPSEMOTO
pe3yJspraTta

Kon [IpoBepsieMbie TTpeIMETHBIE PE3yIbTaThl OCBOCHUS OCHOBHOM 00pa30BaTeIbHOM
MPOTrpaMMbl OCHOBHOT'O 00111eT0 00pa3oBaHus

1 [To Teme: "BemecTBo 1 XxuMHuueckas peakus"

11

pacKpbIBaTh CMBICI OCHOBHBIX XMMMUECKHUX IOHSATHI: pPacTBOp, JIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, AJIEKTPOJIIMTUYECKAs] IHUCCOLMALINS, PEAKIMM HOHHOTO OOMEHa,
KaTaln3aTrop, XMMUYECKOe paBHOBECHE, OOpaTUMble M HeoOpaTHMbIE pPEaKIIUu,
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIE ~ PEAKIMHM, OKUCIUTENIb, BOCCTAHOBUTEIb,
OKHCJICHHE M BOCCTAHOBIJIEHHE, aJUIOTPOINHUs, aM(pOTEPHOCTb, XMMHUYECKasl CBS3b
(xoBaJleHTHasi, MOHHAas, MeETAJNIMYecKas), KpUCTa/LIMyecKas pEelIeTKa, CIUIaBbl,
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CKOPOCTbh XUMUYECKOM peakiuu

1.2 WJUIIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XMMUYECKUX IOHATHN U IPUMEHSTH 3TU
IIOHATHUS IIPU ONMCAHUU BELIECTB U UX NPEBPALICHUN

1.3 COCTAaBJIATh YPAaBHEHUS DJICKTPOJUTHYECKOM IHCCOLMALMU KHUCIOT, LIEI0YEer U
COJIeHi, MOJIHBIE U COKpAIllEHHbIE YPaBHEHUS PEaKUil HOHHOTO OOMeHa

14 PaCKpBIBaTh CYIIHOCTb OKMCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLIUN ITOCPEICTBOM
COCTaBJICHH 3JIEKTPOHHOTIO OajlaHCca ATUX peaKLHii

1.5 MIPOBOAMTH PACUEThI [0 YPABHEHUIO XUMUYECKON peakuu
2 ITo remam: "HemeTamisl 1 ux coenudeHua" u "MeTtayuiel U uX coequHeHus"
2.1 XapaKTEePU30BaTh (OMHUCHIBATh) OOIIME M CHEIU(PUUSCKHE XUMHUYECKHE CBOMCTBA

IMPOCTBIX n CJIOKHBIX BCIICCTB, MMOATBCPIKAAA OIIMCaHHEC npumMepamMun
MOJICKYJISIPDHBIX 1 HOHHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIIUX XUMHWYCCKUX peaKHI/Iﬁ

2.2 COCTaBJIAAThb YpaBHCHUA peaKI.[PIfI, IMOATBCPKAAOIIHNX CYILICCTBOBAHHC
TCHETHYCCKOM CBSI3U MCKAY BCIICCTBAMH PA3JIMYHBIX KJIaCCOB

2.3 MPOrHO3UPOBATH CBOWMCTBAa BEIIECTB B 3aBUCUMOCTH OT UX CTPOECHHS,
BO3MOYKHOCTH IPOTEKAHUS XUMUYECKUX MPEBPALLECHUIN B PA3JIMUYHBIX YCIOBUAX

2.4 CIIeZIOBaTh TPABWJIaM IIOJIb30BAHHUS XUMHUYECKOW TIOCYHAOH M J1abOpaTOpPHBIM
00opyZI0BaHUEM, a TAKXKe MpaBUiiaM OOpallleHHsl C BEIIeCTBAMHU B COOTBETCTBUU C
HHCTPYKIUAMH TII0 BBIIIOJIHCHUIO Ha60paTOpHI>IX XUMHUYECKHUX OIIBITOB IIO
MOJIYYEHUIO U COOMPaHMIO ra3000pa3HbIX BEIIECTB (aMMHaKa M YIJIEKHCIIOTO rasa)

2.5 IIPOBOJUTH pEaKLUH, I[OATBEPKAAIONINE KAYECTBEHHBIM COCTaB pPa3iIMYHBIX
BELIECTB: PacllO3HaBaTh ONBITHBIM IyTEM XJOPHI-, OpOMH-, HOIUA-, KapOOHaT-,
docar-, cummkar-, cynbdar-, TUAPOKCHI-MOHBI, KATHOHbI AMMOHUS, HWOHBI
M3YYEHHBIX METAJUIOB, NPUCYTCTBYIOLIME B BOJHBIX PAaCTBOPAX HEOPraHUYECKHX

BEIIECTB
3 ITo Teme: "Xumus u okpyxatomias cpeaa”
3.1 pacKpbIBaTh CMBICII OCHOBHBIX XuMuueckux mnousatui: I1JIK BemecTBa; koppo3us
METaJUIOB
3.2 MIPUMEHSTh OCHOBHBIE OIE€paIK MBICIUTEIBHON JAESITEIbHOCTH - aHAIU3 U CUHTE3,

CpaBHEHHE, 0000IIeHre, CUCTEMATH3AIINIO0, BBISIBJICHHE MPUYUHHO-CIIEICTBEHHBIX
CBSI3€M - JUISl U3YYEHHSI CBOMCTB BEIIECTB MU XUMHUYECKUX PEAKINil; €CTECTBEHHO-
HayyHbIE METOJbI TIO3HAHWS - HaONIOJIEHHWE, W3MEPEeHHe, MOJICIUPOBaHHE,
9KCIIEPUMEHT (peabHbIA U MBICICHHBIN )

Tabnuua 23.3

[IpoBepsiembie 31eMEHTHI coaepskanus (9 Kiacc)
bubmmoreka LTOK: https://m.edsoo.ru/Q0ZZVEHR5

Kon [IpoBepsieMbIil 2IIEMEHT COAEPKAHUS bubnmoreka [JOK
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BemecTBo n xumnueckas peakuus. [loBropenue

https://m.edsoo.ru/Q0ZZVEHR5
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Ilepnonnueckuii 3akoH. Ilepuonmueckas cucTeMa XMMHYECKUX
snemenToB JI.1. MenneneeBa. CtpoeHre aToMOB. 3aKOHOMEPHOCTH
B H3MEHEHMM CBOWCTB XUMHYECKHX D3JIEMEHTOB IEPBBIX TPEX
MEPUOJIOB, KalMs, KaJIbLIMS U UX COCIUHEHUNU B COOTBETCTBUHU C
II0JIO’)KEHHEM 3JIEMEHTOB B [lepuonnyeckoil cucteMe U CTpOSHUEM
MX aTOMOB

https://m.edsoo.ru/Q0ZZVEHR5

1.2

CTtpoeHue  BellecTBa:  BHUJIBI  XMMHUYECKOM  CBsi3U.  Tumbl
KPUCTAJUTMYECKUX PEIIETOK, 3aBUCMMOCTh CBOWCTB BEIIECTBA OT
TUMA KPUCTALIMYCCKON PEIMIeTKM W BUJA XUMHYECKOH CBS3H.
Knaccudukanus W HOMEHKJIATYpa HEOPTaHWYECKUX BEUICCTB
(MeXayHapoqHas W TpUBHANbHAs). XHUMUYECKHE CBOMCTBa
BEIIIECTB, OTHOCAIIMUXCSA K Pa3IMYHBIM KJIacCaM HEOPTaHHMYECKHUX
COC/IMHCHUH, TCHETUYECKAsI CBSI3h HEOPTAaHMYECKUX BEIICCTB

https://m.edsoo.ru/Q0ZZVEHR5

1.3

Knaccugukaius XuMHUECKUX Peakuid MO Pa3IUYHBIM MPHU3HAKAM
(Mo 4YMCIy M COCTaBYy YYacTBYIOIIMX B PEAaKIMU BEIIECTB, IO
TEINIOBOMY J(PQEKTy, IO HW3MEHEHHIO CTEIeHEH OKUCIICHHS
XMMHYECKHX JJIEMEHTOB, TI0 OOpaTHMOCTH, IO  YYacTHIO
KaTajau3aTopa). DOK30- W DJHJIOTEPMHUYECKHE  peakluu,
TEPMOXMMHUYECKHE ypaBHEHUs. [IOHATHE O CKOPOCTH XMMUYECKOU
peaximn

https://m.edsoo.ru/Q0ZZVEHR5

1.4

[TonsiTue 00 OOpaTUMBIX U HEOOPATUMBIX XUMUYECKUX PEAKIIMSIX.
IToHsiTHE O TOMOTEHHBIX M TETEPOreHHBIX peakuusax. llonarue o
XUMHYECKOM paBHOBecHM. DakToOpbl, BIMSIONIME HAa CKOPOCTh
XUMHUYECKON PEAKIMH U MOJI0KEHNE XUMUUECKOTO PAaBHOBECHS

https://m.edsoo.ru/Q0ZZVEHR5

1.5

OKHCIUTEIBPHO-BOCCTAaHOBUTEIIBHBIC pCaKknum, BHCKTpOHHHﬁ
0aJlaHC OKUCIIUTEILHO-BOCCTAHOBHTEILHOM pCaKkmuu. CocraBieHue
ypaBHCHI/Iﬁ OKHCIIUTCIBbHO-BOCCTAaHOBHUTCIIbHBIX peaKI_[I/Iﬁ C
HCIIOJIb30BAHUEM METOAA SJICKTPOHHOI'O OanaHca

https://m.edsoo.ru/Q0ZZVEHR5

1.6

Teopust 2JIEKTPOIUTUYECKON JTUCCOIMAIUU. DJIEKTPOIUTHI U
HEANEeKTpoauThl. KaTuoHbl, aHHWOHBL. MeXaHu3M AMCCOLUALNU
BEIIECTB C PAa3IMYHBIMU BHJIAMH XHUMHYECKOW CBsi3U. CTEreHb
mucconuanuu. CunbHblE ©  chnadble  DIEKTPONuTHL. Peakuuu
HOHHOTO 0OOMEHa. Y CIIOBUS MPOTEKAHUSI PEaKIIMii HOHHOTO OOMEHa,
MOJIHBIE M COKpAIlEHHbIE MOHHBbIE ypaBHEHUs peakuuil. CBoiicTBa
KHCJIOT, OCHOBAaHMW W COJied B CBETE TPEICTaBICHUA 00
ANEKTPOJIUTUYECKON auccounanu. KadyecTBEeHHbIE peakiuu Ha
noHsbl. [TonsaTHE O TUApONIM3E coneit

https://m.edsoo.ru/Q0ZZVEHR5

1.7

XUMUYECKUN  JKCIEPUMEHT:  O3HAKOMJIICHHME C  MOJEISAMH
KPUCTAJUIMYECKUX PEIIETOK HEOPTaHMYECKUX BEHIECTB - METAJIOB
U HeMeTauioB (Tpaduta M amMmasa), CIOKHBIX BEIIECTB (XJIOpHUaa
HaTpHsl); HCCIEAOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHYECKOU
peakuy OT BO3JEHCTBUS Pa3IMYHBIX (DAKTOPOB; HCCIEAOBAHUE
AJIEKTPONPOBOAHOCTH PACTBOPOB BEIIECTB, MPOIIECCA TUCCOLUALINU
KHCJIOT, IIeJIo4ed ©  cojedl  (BO3MOXXHO  HCIIOJIb30BAaHHE

https://m.edsoo.ru/Q0ZZVEHR5



https://m.edsoo.ru/Q0ZZVEHR5
https://m.edsoo.ru/Q0ZZVEHR5
https://m.edsoo.ru/Q0ZZVEHR5
https://m.edsoo.ru/Q0ZZVEHR5
https://m.edsoo.ru/Q0ZZVEHR5
https://m.edsoo.ru/Q0ZZVEHR5
https://m.edsoo.ru/Q0ZZVEHR5
https://m.edsoo.ru/Q0ZZVEHR5

BU/ICOMATEPHAIOB); TPOBEJCHUE OIBITOB, HLIIOCTPUPYIOLINX
NPU3HAKU TPOTEKaHHUsS pEeaKIMii MOHHOTO oOMeHa (oOpa3zoBaHME
0Cajika, BBIICNICHHE Tra3a, oOOpa30BaHUE BOJBI);  OIIBITOB,
HWINTIOCTPUPYIOIUX TMPUMCPBI OKHUCIIMTCIbHO-BOCCTAHOBUTCIIbHBIX
peakuuii  (ropeHHe, peakUuu  Pa3NOKEHHS, COCTUHEHUS);
pacrio3HaBaHME  HEOPraHMYECKUX  BEHIECTB C  IMOMOIIBIO
Ka4eCTBEHHBIX PEaKIMii Ha MOHBI; PEIICHHE SKCHEPHUMEHTAIbHBIX
3a7a4

Hemeramns u ux COCAUHCHUA

https://m.edsoo.ru/Q0ZZVEHRS5

2.1

OO6mass xapakrepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOEHUs
aTOMOB, XapakTepHble CTeneHu okucieHus. CTpoeHue u
dusznueckue CBOMCTBA MPOCTHIX  BEUIECTB -  TAJOT€HOB.
XUMHYECKHUE CBOMCTBA Ha MpuUMEpe XJopa (B3aUMOJCUCTBHE C
MeTallJlaMH, HeMeTalllaMu, 1enodamu). Xsnoposoaopoa. ComnsiHas
KUCJIOTa, XHWMHWYECKHE CBOMCTBA, IOJYYEHHE, NPUMEHECHHUE.
HelictBue xJyopa M XJIOPOBOJOpPOJAa HA OPraHu3M 4YeJlOBeEKa.
Baxwuelime Xaopuasl 1 UX HAXO0KIAECHUE B IPUPOJIE

https://m.edsoo.ru/Q0ZZVEHRS5

2.2

OOmas xapakrepuctuka 3neMeHToB VIA-rpynmel. OcoGeHHOCTH
CTPOEHHSI aTOMOB, XapaKTEpHbIE CTeleHU okucieHus. CTpoeHue u
¢u3nueckue CBOWCTBA NPOCTHIX BEIIECTB - KUCIOPOJA U CEPBI.
AmnnoTponHbele MOIUM(UKAMKU KUCIOPOJa M cepbl. XUMHUYECKHE
cBorictBa cepel. CepoBomopojl, CTpoeHue, (Qusuueckue
XUMHUYecKHe cBOMCTBa. OKCHIBI Cepbl Kak MpeACTaBUTEIH
KHUCIIOTHBIX OKcUJI0B. CepHast KUcaoTa, GU3nuecKkue U XUMUYECKUe
cBoiicTBa (0OmIMe Kak MpeJICTaBUTENs Kjacca KHUCIOT U
cnenuduyeckre). XUMHUUECKHE pEaKIuH, JIeKalie B OCHOBE
OPOMBIIIJICHHOTO ~ Cloco0a  MOJY4YEeHUs  CEePHOM  KHUCIOTHI.
[Tpumenenue. Conu cepHOW KHMCIOTHI, KAUECTBEHHAsl peakiusi Ha
cynbdar-uoH. HaxoxneHue cepbl U ee COECJUHEHUH B MPHUPOJE.
XUMHYECKOE 3arpsA3HEHHE OKpYKAIoIEeH Ccpenbl COeINHEHUSIMU
cepbl (KUCIOTHBIE JOXKAM, 3arps3HEHUE BO3AyXa M BOJOEMOB),
CIOCOOBI €ro MpeAoTBpalIeHUs

https://m.edsoo.ru/Q0ZZVEHR5

2.3

OOmast xapaktepucTuka 37eMeHTOB VA-rpynmbl. OcoOeHHOCTH
CTPOEHHUSI aTOMOB, XapaKTEpHbIE CTEMEHH OKUCIEHHs. A3OT,
pacrpocTpaHeHHe B HOpUpoae, (QHU3MUECKUE U XUMHUYECKHUE
cBoiictBa. KpyroBopot a3ora B nmpuponae. AMMHaK, ero Gpu3nyecKkue
U XUMHYECKHE CBOWMCTBA, MoiydeHHMe Hu mpumeHenue. Coiun
aMMOHHUSI, UX (PU3UYECKHE M XMMHYECKHE CBOMCTBA, IPUMEHEHUE.
KauecTBeHHast peakiysi Ha MOHBI aMMOHHUS. A30THas KHUCJIOTa, €€
nojy4yeHue, (pu3nueckue M XMMUYECKHE CBOWCTBa (oOIIMe Kak
IpeJICTaBUTEINS Kilacca KUCIOT U cnenuduueckue). McnonaszoBanue
HUTPATOB U COJICH aMMOHMSI B KaUeCTBE MUHEPAJIBHBIX YI0OpEHHIA.
XUMHYECKOE 3arps3HEHHE OKpYKaIoIeH Ccpeibl COeIUHEHUSIMU
a3oTa (KHCIIOTHBIC JIOKIHM, 3arps3HEHHE BO3AyXa, IIOYBBI U
BOJIOEMOB)

https://m.edsoo.ru/Q0ZZVEHR5

2.4

®ocdop, amtorponnsie Monudpukamuu Qocdopa, duznueckue u
xumuueckne cpoiictBa. Oxcun dochopa (V) um  dochopras

https://m.edsoo.ru/Q0ZZVEHRS5
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KUCIIOTa, (GHU3MYECKHEe W XHMHYECKHE CBOWCTBA, IIOJydYCHHE.
Hcnonb3oBanue GocdaToB B KaueCTBE MUHEPAIBHBIX YI0OpEHHHA

2.5

OObmas xapakrepuctuka 3meMeHToB [VA-rpynmel. OcoGeHHOCTH
CTPOCHHUSI aTOMOB, XapaKTEpHbIE CTENEHH OKHUCIIECHUA. YTJIEpo[,
QUIOTPONHBIE MOJU(HKAINK, pPACOPOCTPAHEHHWE B IPHPO/E,
dusnueckue W xumuueckue cpoicTBa. AzpcopOuusa. Kpyrosopot
yraepoga B mpupoae. Oxcuapl yriepoga, uX (GU3NYECKUE U
XUMHUYECKHE CBOICTBa, JEHCTBHE Ha KHUBbIE OPraHU3MBL,
[IOJIyYEHUE U IPUMEHEHHE. DKOJIOTHYECKUE MTPOOIIEMBI, CBA3aHHbIE
¢ okcugom yriaepoaa (IV); rumoresa rinoOasbHOrO MOTEIICHUS
KIIUMaTa; MapHUKOBBIN 3P ¢eKT. YToNbHAsT KUCIOTa U €€ COJH, UX
dbusznyecKkue 1 XUMUYECKHE CBOWMCTBA, MOJIYYCHUE U MPUMEHEHHE.
KavecTtBenHas peakuus Ha KapOoHaT-woHBL Vcmonb3oBaHue
KapOoOHATOB B OBITY, MEAMIIMHE, MPOMBIIUIEHHOCTH H CEIbCKOM
XO035I1CTBE

https://m.edsoo.ru/Q0ZZVEHR5

2.6

[lepBoHavanbHble MOHATHS 00 OPraHMYECKHX BEIIECTBAX KaK O
COEJMHEHUAX yriiepoaa (MeTaH, 3TaH, STWIEH, alleTUJIeH, 3TaHOJ,
[JIMLEPUH, YKCycHas Kkuciora). MX coctaB M XUMHUYECKOE
crpoenue. [loHsaTHE 0 OHOJIOTMYECKH BaXKHBIX BELIECTBAX: JKUPAX,
Oenkax, yriaeBoAax - U UX POJM B XKHM3HU UeJIOBEKa. MaTepuaibHoe
€MHCTBO OPraHUYECKUX U HEOPraHMYECKUX COCIUHEHUN

https://m.edsoo.ru/Q0ZZVEHRS5

2.7

Kpemuuii, ero ¢pusndeckue U XUMUYECKUE CBOMCTBA, MOJIy4YCHUE H
npumenenue. CoeauHeHus KpemHus B npupoje. OOmue
npencraBienust o0 okcuae kpemuus (IV) u xpeMHHeBO# kuciore.
Cunukatel, WX  HUCIOJIB30BaHWE B OBITY,  MEIUIIUHE,
MPOMBINIICHHOCTH.  BakHeillne cTpoWTenbHbIE MaTepHallbl:
KepaMHKa, CTEKJIO, IIEMEHT, OeTOH, xXene300eToH. I[Ipobiemsr
0€30MacHOTO  WCIIONIb30BaHUS CTPOUTEIBHBIX MaTepualioB B
MMOBCETHEBHOM KU3HHU

https://m.edsoo.ru/Q0ZZVEHRS5

2.8

XUMHUUECKUH SKCIEPUMEHT: MU3ydeHHe 00pa3lioB HEOPTaHUYECKUX
BEIIIECTB, CBOWMCTB COJITHOM KHCJIOTHI; TPOBE/ICHHE Ka4eCTBEHHBIX
peakuMii Ha XJOPUJI-MOHBl U HaONIOJEHHE TMPHU3HAKOB HX
NPOTEKAHUS; OIBITHL, OTpakaromme (HU3NYECKHe W XHUMHUYECKHE
CBOWCTBA r'aJIOTEHOB M MX COEIMHEHHUH (BO3ZMOXKHO HCIIOJIb30BaHHUE
BUJICOMATEpHUAIOB); O3HAaKOMJIEHME C 00pa3laMu XJIOPHUJIOB
(ralmoreHusI0B); O3HAKOMJIGHHE C oOpa3mamMu cepbl M €€
COCMHEHUSIMH (BO3MOXXHO HCIOJIBb30BAHUE BHJECOMATEPHAIIOB);
HaOMIOZIeHUEe TIporiecca OOYTIMBAaHMS caxapa TOJl JEeHCTBHEM
KOHIICHTPUPOBAHHON CEpHOW KHCIOTHI; H3Y4YEHHE XUMHUYECKUX
CBOMCTB  pa30aBiIeHHOW  CEepHOM  KUCJIOTHI,  IPOBEJIECHUE
Ka4eCTBEHHON peakluu Ha Cyiab(paT-uoH U HaOII0/eHUe NMpHU3HaKa
€e TIPOTEKaHMsl; 03HAKOMJICHHE ¢ (PU3MUECKIMH CBOHCTBAMH a30Ta,
dochopa u uMX coequHEHHH (BO3MOXKHO  HCIOJIB30BaHUE
BUJICOMATEpHaNoB), oOpa3mamMu  a30THBIX M (HOCHOPHBIX
ynoOpeHuit; mosydeHue, coOrMpaHue, pacro3HaBaHUE U U3YyUCHHE
CBOWCTB aMMMaKa; IPOBEJECHUE KAueCTBEHHBIX peakUuil Ha HOH
aMMOHUS U (ocdar-MoH U U3ydyeHHE MPU3HAKOB MX MPOTEKAHUS,
B3aMMO/JICCTBUE KOHLIEHTPUPOBAHHON a30THOM KHUCIIOTHI C MEIBIO

https://m.edsoo.ru/Q0ZZVEHR5
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(BO3MOXHO  WCIIOJIb30BAaHHE  BHUJICOMATEPHAIIOB);  HM3YyUCHHE
MOJIeJIe KPUCTANTMYECKUX PEIICTOK aiMasa, rpadura, GpyiepeHa;
03HAKOMJICHHE C TMPOILIECCOM aJCOpOLMU PACTBOPEHHBIX BELIECTB
AKTUBHPOBAHHBIM YIJIEM U YCTPOMCTBOM MPOTHUBOra3a; MoJIyueHue,
coOupaHue, pacro3HaBaHWE M HU3YYEHHE CBOWCTB YIJIEKUCIIOTO
ra3a; TpPOBEJCHHEC KAUeCTBEHHBIX peaknuii Ha kKapOoHAT- U
CHWJIMKAT-UOHbl W  HW3Yy4YE€HHE [MPHU3HAKOB UX MPOTEKaAHUS;
O3HAKOMJICHHE C MPOAYKUHUEN CHIMKATHOW MPOMBILIJIEHHOCTH;
pelIeHHe SKCIEePUMEHTAJIbHBIX 3aJad Mo Teme "Baxueiimue
HEMETaJUIbl U UX COeuHeHus"

Mertamisl 1 uX COCAUHCHUA

https://m.edsoo.ru/Q0ZZVEHR5

3.1

OO0mras XapakTepucTHKa XHMHUYECKHX AJIEMEHTOB - METAJIOB Ha
OCHOBAaHMM WX TmoJokeHuss B  Ilepuogmyeckoir  cucreme
xumudeckux snaeMentoB JI.VMI. MeHnneneeBa M CTpOEHHS aTOMOB.
Crpoenue metaioB. Mertamnueckas CBsI3b M METaJTUYECKas
KpUCTAJUINYECKAsT pelieTka. DIIEKTPOXUMUYECKU I pan
HaIPSKEHUN METaJIOB

https://m.edsoo.ru/Q0ZZVEHRS5

3.2

dusnueckue U XMMHUYeCKHe cBoicTBa MeTayioB. OOmMe crnocoos
nojiyueHus: MetaiyioB. [loHATHE 0 KOPPO3UM METAIIOB, OCHOBHbIE
crnocoObl 3amuThl MX OT Koppo3uu. CruiaBbl (CTajb, YYTYH,
TIOpAJIIOMMHMM, OpoH3a) M MX TIpUMEHeHHe B ObITYy u
MPOMBIIIJIEHHOCTH

https://m.edsoo.ru/Q0ZZVEHR5

3.3

[Ilenounble MeTamuibl: moJIOKeHHE B llepuoanueckon cucreme
xuMmudeckux anemeHtoB .M. MenzaeneeBa; cTpoeHHE UX aTOMOB;
HaxoXJeHue B mpupoje. Puznueckue U XUMUYECKUe CBOICTBA (Ha
npuMepe Hatpus W Kanus). OKCUIBI M TUIAPOKCHIBI HATPHUS H
Kkanus. [I[puMeHenre menouHbIX METAJIIOB U UX COEAUHEHUI

https://m.edsoo.ru/Q0ZZVEHRS5

3.4

[I{enouyno3eMenbpHBIE METAIBl MarHUi M KaJbIUM: MOJOXEHHE B
[lepuognueckoit  cucreMe  XUMUYeckux  anementoB .M.
MeHnpneneeBa; CTPOCHHME HMX aTOMOB; HAxXO0XJIEHUE B IPUPOJE.
dusnueckie W XUMHYECKHE CBOWCTBA MarHMsg W KaJIBITHA.
Baxueilmne coequHeHust Kaiablus (OKCHUJ, THAPOKCUI, COJIN).
’KecTkocTh BOJIBI M CTIOCOOBI €€ YCTPaHESHUSI

https://m.edsoo.ru/Q0ZZVEHR5

3.5

AmoMuHuit: nonoxenue B [leproauueckoil cucreMe XUMHUYECKHX
anementoB JI.M. MenneneeBa; cTpoeHHE aroMa; HAXOXKICHHUE B
npupoge. Puznueckue M XHMHYECKHE CBOMCTBA AIOMHHMSL.
AmdoTepHbIe CBOCTBA OKCHA U THIPOKCHIA AITFOMUHUS

https://m.edsoo.ru/Q0ZZVEHR5

3.6

Kene3zo: mnonoxenue B Ilepuogmueckoil cucTeMe XHUMHUYECKUX
snemeHToB [[.MI. MeHneneeBa; CTpO€HME aToMma; HaXOXKICHHUE B
npupoje. Ouznueckue 1 XMMUYECKHE CBOMCTBA xene3a. OKCHbI,
rugapokcuapl u comu xkene3a (II) m xemesa (III), mx cocras,
CBOMCTBA U NOJIyYEHUE

https://m.edsoo.ru/Q0ZZVEHR5

3.7

XUMHUYECKUH IKCIIEPUMEHT: 03HAKOMIJIEHHE C 00pa3laMH METaJJIOB
U CIUIaBOB, UX (PM3UYECKUMHU CBOWCTBAMM; M3Y4YECHUE PE3YJIbTATOB

https://m.edsoo.ru/Q0ZZVEHR5
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KOPPO3UH METAJII0B (BO3MOXKHO HCIIOJB30BaHUE
BUJICOMATEPHATIOB), OCOOCHHOCTEH  B3aMMOJACHCTBHS  OKCHJA
Kbl W HATpus C BOJMOM (BO3BMOXKHO HCIIOJb30BaHUE
BUJICOMATEPHUAIIOB); HCCIEAOBAaHUE CBOMCTB KECTKOM BOJIBI;
mpolecca  TOpeHUs  JKele3a B Kuciaopoae  (BO3MOXHO
UCIIOJIb30BAaHUE  BHUJIEOMATEPUAIOB); MPU3HAKOB  MPOTEKAHMS
KaueCTBCHHBIX PEaKIMi Ha WOHBI (MAarHUs, KajbIUs, aJIOMHHHS,
uunka, >xenesza (II) m xemeza (III), memu (I1); HaGmroneHue u
OTMCaHUE MPOIECCOB OKPAIIWBAHMS IIJIJAMEHW HOHAMH HaTpHS,
KaJlisg YU Kalblus (BO3MOXHO MCIOJB30BAHUE BHUACOMATEPUAIIOB);
ucciae0BaHue aM(pOTEPHBIX CBOMCTB THAPOKCHIA ATIOMUHUS H
TUAPOKCHUIA IIMHKA; PEIICHUE SKCIEPUMEHTAIbHBIX 3a/1au M0 TeMe
"Ba)xHene MeTaluIbl M UX cOequHEeHUA"

XuMus u OKpYyKaromasa cpeaa

https://m.edsoo.ru/Q0ZZVEHR5

41

Hosble Marepuansl u TexHOnoruu. BemectBa u Marepuaisl B
IIOBCEHEBHOM JKU3HU 4eloBeKa. XUMUA U 310poBbe. besomacHoe
UCTIOJIb30BaHUE BEIIECTB U XMMUYECKHX peakiuii B ObiTy. [lepBas
IIOMOLLb IPYU XMMUYECKUX 0’KOTaX U OTPABIICHUAX

https://m.edsoo.ru/Q0ZZVEHRS5

4.2

OCHOBBI 3KOJIOTUYECKON IPaMOTHOCTU. XMMHMUYECKOE 3arpsi3HEHUE
okpyxkawmeid cpeast I[IJIK. Ponp xumMum B pelieHuu
sKosIornyeckux npobiem. [IpupoaHble UCTOYHUKHU YIIIEBOAOPO/IOB
(yronb, NpupoAHbIN Ta3, HEPTH), IPOAYKTHI MX NEpPepabOTKU, UX
POJIb B OBITY ¥ IPOMBIIUIEHHOCTH

https://m.edsoo.ru/Q0ZZVEHR5

4.3

XUMHYECKUN OKCIIEPUMEHT: H3y4eHHEe O00pa3llioB MaTepuajoB
(cTekto, CIIaBbl METAIIOB, MOJIMMEPHBIE MaTepUaIbl)

https://m.edsoo.ru/Q0ZZVEHR5

155.7. JIns mpoBeneHHs] OCHOBHOTO TOCYIAapCTBEHHOI'O JK3aMeHa mo xumuu (namee - OI'D mo
XMUMHH) HUCIIONIBb3YETCsl NepeueHb (KOAU(PUKATOp) MPOBEPSIEMbIX TPEOOBAHUN K pe3yibTaTaM OCBOCHHS
OCHOBHOI 00pa3oBaTeIbHOI MPOrpaMMBbl OCHOBHOT'O 001I1eT0 00pa30BaHUs U AJIEMEHTOB COZEP KaHU.

Tabmuua 23.4

[TpoBepsiemble Ha OI'D o xumuK TpeOOBaHUS
K pe3yJibTaTaM OCBOEHHSI OCHOBHOM 00pa30BaTEIbHOM MpOTrpamMMbl

OCHOBHOTO 001I1ero 00pa3oBaHus

Kon [TpoBepsiembie TpeOOBaHMS K IPEIMETHBIM pe3yiIbTaTaM 0a30BOr0 YPOBHS OCBOCHHUS
IIPOBEPSEMOTO OCHOBHOI 00pa3oBaTeIbHOI MPOrpaMMbl OCHOBHOTO 00111ero 00pa3oBaHus Ha
TpeboBaHUs ocHoBe ®I'OC
1 [IpencraBnenue:
11 0 TI03HABAEMOCTH SIBICHUW TIPUPOBI, TOHUMaHHE OOBEKTHBHON 3HAUMMOCTHA OCHOB

HayK

XUMHYECKOH HAyKH KakK OO0JIaCTH COBPEMEHHOTO E€CTECTBO3HAHMS, KOMIIOHEHTA
oOmiel KyabTyphl M TNPAKTUYECKOM JIEATENbHOCTH YEJOBeKa B  YCIOBUSX
COBpEMEHHOT0 OO0IIeCcTBa; MOHMMAHUE MECTa XUMHUU CPEAH JAPYTUX €CTECTBEHHBIX
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1.2

0 HaAY4YHBIX MCTOAaxX IMO3HAHUSA, B TOM YHUCJIC SKCIICPUMECHTAJIbHBIX U TCOPETUICCKUX
MCTOAAax HUCCICAOBAHUA BCHICCTB M HU3YUYCHHA XHUMHUYCCKHUX peaKuHﬁ; YMCHHC
HCIIOJIb30BaTh MOACIHN IJIA 00BACHEHUS CTPOCHUS aTOMOB U MOJICKYJI

1.3

0 chepax mpopecCHOHATBHON NEATEIBHOCTH, CBA3aHHBIX C XHMHEH U
COBPpCMCHHBIMU TCXHOJIOTUSAMHU, OCHOBAHHBIMHU Ha JOCTHIKCHUAX XUMHYECKON
HAYKH, YTO IO3BOJHUT OOYYaroU[MMCSl pacCMaTpUBAaTh XUMHIO Kak cdepy CBoei
Oyayiei npohecCHOHAILHON IEATEIILHOCTH U CIICNIaTh OCO3HAHHBINA BHIOOP XUMHH
Kak MpoQWILHOTO MpeAMeTa MpH IMEepexoJe Ha YPOBEHb CPEIHEro O0O0IIero
oOpa3oBaHUs

Bianenne cucreMOlM XHMMHMYECKMX 3HAaHUM M YMEHHE IIPUMEHSATb CHUCTEMY
XMMHMYECKHUX 3HAHUI, KOTOpas BKIIIOYAET:

2.1

BOKHEUININE XUMHYECKHUE TMIOHATHS: XUMHUYECKUM JJIEMEHT, aTOM, MOJIEKYJa,
BEILIECTBO, MPOCTOE U CI0XHOE BEUIECTBO, OJHOPOJIHAS M HEOJHOPOJHAs CMECH,
OTHOCUTEJNIbHBIE aTOMHAas M MOJIEKYJISIpHAs MacChl, KOJWYECTBO BEIECTBA, MOJIb,
MOJIIpHasi Macca, MOJISIpHbIA 00beM, OKCHJ, KUCIOTa, OCHOBaHHE, COJIb (CpelHss),
XUMUYECKass PEaKIUs, PEaKIUU COCIUHEHHUS, PEAKIUU Ppa3JIOKEHUsS, PEaKIHu
3aMeIIeHs, peakuuu OoOMeHa, TerioBolM 3¢QeKT peakuuu, 23K30- U
SHJOTEPMUUYECKHE PEaAKI[UU, PACTBOP, MACCOBasi JOJII XMMHUUYECKOTO 3JIEMEHTa B
COCIMHEHUH, MacCoBas JOJs M MPOIICHTHAs KOHIIEHTPAIlUs BEIECTBAa B PacTBOPE,
SAIpO aToMa, SJEKTPOHHBIM CIOM aroma, aroMHas OpOUTalIb, PaJUYyC aToMa,
BAJICHTHOCTh, CTENEHb OKHCJICHUS, XUMUYECKasl CBSI3b, JIEKTPOOTPULIATEIHHOCTD,
MOJISIPHAsT M HETIOJISIPHAsl KOBAJICHTHAs CBsI3b, MOHHAS CBSI3b, METAJUIMYECKasl CBA3b,
KpUCTAJUTMYECKasi pelieTka (aToMHasi, MOHHAs, METaJUIMYecKas, MOJIEKYJspHas),
WOH, KAaTUOH, AaHHOH, OJJIEKTPOJUT M  HEDJIEKTPOJIUT, dSIEKTPOJIUTHYECKAS
JUCCOIMAITUS, PEAKIIMd HWOHHOTO OOMEHAa, OKHCIUTEIHHO-BOCCTAHOBHUTEILHbBIC
peakly, OKUCIUTEIb W BOCCTAHOBUTEIb, OKHCIEHHE U BOCCTAHOBIICHHUE,
AJIEKTPOJIN3, XMMHYECKOE paBHOBECHE, OOpaTUMbIE W HEOOpaTHMbIC pEaKIINH,
CKOPOCTh XMMHUUYECKOW peakuuu, katanuszaTtop, [IJIK, koppo3us meTaios, crijiaBbl

2.2

OCHOBOIIOJIAararomMre 3aKOHbBI XMMHUHU: 3dKOH COXpPAaHCHUS MAcCCHhI, nepno;mqecxnﬁ
3aKOH HI/I MeHneneeBa, 3aKOH INOCTOAHCTBA COCTaBa, 3aKOH ABOF&I[pO

2.3

TEOPUM XHMHUHU: aTOMHO-MOJIEKYJISIpHAs TEOpHUs, TEOPHUS 3JIEKTPOJUTUUYECKON
IHUCCOLIUAINA

Brnanenune ocHOBaMM XMMHUYECKON TPaMOTHOCTH, BKJIFOYAIOILIEH

3.1

yMEHHUE MPaBUILHO UCTIOJIb30BaTh U3YYCHHBIC BEIIECTBA M MAaTEPHAIIBI (B TOM YHCIIS
MUHEpaNbHbIE YA0OpEHHs, METAIUIBl U CIUIABHI, MPOAYKTHI IEPEPadOTKH MPUPOTHBIX
WCTOYHUKOB YTJIEBOJOPOAOB (YIJIsl, IPUPOAHOTO Ta3a, HeYTHU) B OBITY, CEIBCKOM
X035IICTBE, HA MPOM3BOJCTBE U MOHUMAHUE 3HAUEHUS KUPOB, OCIKOB, yIJIEBOJOB
JUIsL OpraHW3Ma 4YeJOBEKa; YMEHHWE MPOTHO3MPOBATH BIUSHHUE BEIIECTB U
XUMHUYECKUX MPOLIECCOB HAa OPTraHM3M YEJIOBEKA U OKPYKAIOIIYIO MPUPOAHYIO CPETY

3.2

YMEHHE WHTETPUPOBATh XHWMHUYECKHUE 3HAHUS CO 3HAHUSAMHU JPYTUX YUEOHBIX
MPEAMETOB

3.3

HaJINYME ONbITa pabOThl C pa3IMYHbIMU HCTOYHHMKAMU HH(POpPMALUU IO XUMHHU
(Hay4yHas M Hay4YHO-IIOMYJISpHAas JIMTEPATypa, CIOBApH, CIPABOYHUKH, UHTEPHET-

pecypcehl)




3.4

yMeHHe OOBEKTUBHO OIICHMBATh MH(GOPMAIMIO O BEIIECTBAX, X MPEBpAILEHUIX U
MIPAKTUYECKOM MPHUMEHEHWU M YMEHHUE HWCIIONB30BAaTh €€ IS PElIeHUs y4eOHO-
MO3HABATENbHBIX 3a/1a4

4 Bnagenue ocHoBaMU MOHSATUITHOTO amnmapaTta U CUMBOJUYECKOTO SI3bIKa XUMUU IS
cocTaBlIeHUs] (POPMYII HEOPTaHUYECKUX BELIECTB, yPABHEHUN XUMUYECKUX PEaKIIHiA;
ocHoBamu xuMHu4eckoit HoMeHknatypsl (IUPAC u TpuBuanbpHO)

5 YMeHue oOBACHATH CBSI3b IOJOKEHUS 3JeMeHTa B llepumonuyeckoil cucreme ¢
YHCJIOBBIMU XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB
U 3apsaa sjapa, oOllee 4YHCIO 3JIEKTPOHOB), paCHpEesIeHHEM JIIEKTPOHOB 10
SHEPreTUYECKUM YPOBHSIM aTOMOB MEPBBIX TPEX MEPUOIOB, KK U KaIbLUs

6 [IpencraBienre 0 MEPUOANYECKON 3aBUCUMOCTU CBOWCTB XUMHUYECKUX AJIIEMEHTOB
(pamuyc aroma, SJIEKTPOOTPUIATEIBHOCTH), MPOCTHIX W CIOXHBIX BEHIECTB OT
MOJIOXKEHUS 3JIeMeHTOB B llepuoanueckoil cucteme (B MalbIX MEpUOJIaX U IIIaBHBIX
MOJrPyIax) M AIEKTPOHHOTO CTPOCHUS aToMa

7 YMmenune KinaccupuImpoBaTh:

7.1 XUMHYECKHUE JIEMEHTHI

7.2 HEOpraHUYECKUE BEIIECTBA

7.3 XUMHUYECKUE PEAKIIUU

8 YMeHune ornpenensTh:

8.1 BaJICHTHOCTh M CTETICHb OKHCIICHUS XUMUYECKUX JIIEMEHTOB, 3aps]] HOHA

8.2 BUJI XUMHUYECKOU CBSI3U M TUI KPUCTAJUTMUECKON CTPYKTYPHI B COSTUHEHUSIX

8.3 XapakTep cpeibl B BOJHBIX PacTBOpax BelIecTB (KUCIOT, OCHOBAHUH)

8.4 OKHUCJIUTENb U BOCCTAHOBUTEIb

9 YMeHue xapakTepu3oBath (GU3NUYECKUE U XUMUYECKHE CBOMCTRA!

9.1 MPOCTBIX BEWIECTB (KUCIOPOJ, O30H, BOJIOPOJ, TpaduTt, anma3, KpeMHHUH, a3o0T,
dbocdop, cepa, xJI0p, HATPUA, KaJUil, MAarHUi, KaJbLUH, ATIOMUHUHN, JKEJIE30)

9.2 CIIO)KHBIX BEIIECTB, B TOM 4YHCI€ HWX BOJHBIX pacTBOpOB (BOJa, aMMHaK,
XJIOPOBOJIOPOJI, CEPOBOAOPOM, OKCUIbI U ruapokcuabl metamioB [ - ITA rpynm,
amomunusi, menu (II), nuuka, xenesa (II m IIl), oxcuasr yraepoma (II m 1IV),
kpemuus (IV), azora u ¢ocdopa (IIl u V), cepsr (IV u VI), cepuucras, cepHas,
a30TuCTas, a30THas, (hochopHas, yrojbHas, KPeMHHEBAs KHCIOTA U UX COJIH)

9.3 MIPOTHO3UPOBATh U XapaKTEPHU30BaTh CBOMCTBA BEIIECTB B 3aBHUCHMOCTH OT HX
COCTaBa W CTPOCHHs, TPUMEHEHHE BEIIECTB B 3aBHUCHMOCTH OT WX CBOWCTB,
BO3MOXXHOCTh MPOTEKAHUS XUMUYECKUX MTPEBPALICHUI B PA3TMYHBIX YCIOBUSIX

10 YMeHUE COCTABISTh MOJICKYJISIPHBIE M HOHHBIC YPABHEHUS PEAKIIHiA, B TOM YHCIIE:

10.1 peaxiuii HFOHHOTO OOMeHa

10.2 OKHCIIUTEIHHO-BOCCTAHOBUTENbHBIX PEaAKIINI




10.3

WUTIOCTPUPYIOIIMX ~ XUMHYECKHE CBOWCTBA M3Y4YEHHBIX  KJaccoB  (Ipyrm)
HEOPraHUYECKHUX BEILECTB

10.4 MOATBEPIKIAIONIUX TEHETHUECKYIO B3aUMOCBSI3b MKy HUMHU
11 YMeHnue BIYUCIATH (IPOBOAUTDH PacueThl):

111 OTHOCHUTENIbHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BEIECTB, MAacCOBYIO JIOJIIO
XUMHYECKOTO JJIEMEHTA B COSAMHCHUH

11.2 MAaCCOBYIO JIOJIIO BEILIECTBA B pacTBOPE,

11.3 KOJIMYECTBO BEIIECTBA M €r0 Maccy, 00beM ra3oB

11.4 10 YPAaBHEHUSM XMMHUYECKUX PEaKLIUi U HaXOAUTh KOJIMYECTBO BEILIECTBA, 00BEM U
Maccy peareHTOB WM MPOAYKTOB PEaKIIHH

12 Bnanenue (3HaHHE OCHOB):

121 OCHOBHBIMM  METOJIaMHU  HAy4YHOro TMO3HaHusA (HAOIMIOJeHWe, HW3MEpeHHue,
9KCIIEPUMEHT, MOJICTHPOBAHKEC) MIPH M3YYCHHH BEUIECCTB M XUMHUYECKHX SIBJICHHIA,
yMeHue chopMyIHpOBaTh MPOOIEMY U MPEIJIOKUTD ITYTH €€ PEIIeHHS

12.2 Oe3omacHOil paboOThl ¢ XWUMHUYECKHMMH BEIICCTBAMH, XHMHYECKOW TMOCYIOH H
1abopaTopHBIM 000PyI0BAHUEM

12.3 mpaBWiIaMd  0e30mMacHOro  oOpallleHuss C BEIIeCTBAMH, HCIHOIB3YEMBIMH B
MTOBCETHCBHON JKU3HHU, MPABUJIIAMH TIOBEJICHUS B IENIIX COEPEKEHUS 3J0POBbS U
OKpY’Karolel MPUPOAHON Cpellbl; TOHUMaHue Bpeaa (OMacHOCTH) BO3ACHCTBHS Ha
KUBBIC OpPraHU3MBI  OINPEJICICHHBIX BEIIECTB, CIIOCOOOB yMEHBIICHUS U
MIPEIOTBPAIIEHHUS X BPEIHOTO BO3ACHCTBUS

13 Hannuue mpakTHyecKuX HABBIKOB TUIAHMPOBAHHSI U OCYHIECTBICHHUS CIIETYIOIINX
XUMHYECKHUX IKCTICPUMEHTOB:

131 U3y4eHHE M omucaHue (U3MUYECKHMX CBOWCTB BEIECTB; O3HAKOMJICHHE C
(bU3MYECKUMH ¥ XUMHUYECKUMU SIBICHUSMH;, OTBITHI, MIUTFOCTPUPYIOLIUE MPU3HAKU
MPOTEKAHUS XUMHUECKUX PEaKIINi

13.2 M3y4eHne CIOCO00B pa3IeieHus] cMecei

13.3 MOJTyYeHUE KUCIIOPO/a U U3ydeHUE €r0 CBOWCTB; MOJIYYCHHE BOJIOPOIA U H3yUCHHE
€ro CBOWCTB; MOJyYeHHUE YTIIEKHCIIOrO ra3a M HM3y4eHHe €ro CBOWCTB; MOJY4YCHHE
aMMHaKa ¥ U3y4eHHe ero CBOHNCTB

134 IIPUTOTOBJIEHUE PACTBOPOB C OIPEACIICHHOW MAacCOBOM JOJIEH pacTBOPEHHOTO
BelecTBa

135 MPUMEHEHUE WHAMKATOPOB (JakMyca, MeTHIOpaHXka H (eHondTanenHa) aus
oTIpeieNIeHUs] XapaKTepa Cpelbl B pacTBOpaxX KUCIOT U IIeoueit

13.6 WCCJICIOBAaHKE W ONMCAHUE CBOMCTB HEOPTaHUYECKUX BEIIECTB PA3IMUHBIX KIIACCOB;

UM3Y4YeHHE B3aUMOJCHCTBHUS KHUCIOT C MeTalUlaMH, OKCHAAMH METaJJIOB,
pacTBOPUMBIMH M HEPACTBOPUMBIMU  OCHOBAHUSIMHU, COJISIMU;  TOJy4YEHUE
HEPACTBOPUMBIX OCHOBAaHUI; BBITECHEHHE OIHOIO MeTajlla JPYIMM U3 pacTBOpa




COJIM; UcclieoBaHue aM(OTEPHBIX CBOMCTB THAPOKCHJIOB aTFOMUHHMS U IITHKA

13.7 peuieHue  SKCIEPUMEHTAIbHBIX 3a7ad 1o TemaMm: "OCHOBHBIE  KJIACChI
HEOpraHMUYECKUX coeIuHEHUN"; "DnekTponutuueckas nuccounanus’; "Baxuelimue
HEMeTaJlJIBl M UX coeauHeHus"; "BaxkHelmme MeTaibl 1 BX COeTMHeHN "

13.8 XUMHUYECKHE SKCHEPUMEHTBI, WUIIOCTPUPYIOUIUE NPU3HAKU IMPOTEKAHUS PEaAKIUi
MOHHOTO OOMEHAa; KAayeCTBEHHBIE pPEAKIMHM Ha MPUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HOHBI: XJOpPUI-, OpOMHUI-, MOAMI-, cyibdaT-, docdar-, kapOoHAT-,
CUJIMKAT-aHUOHBI, THUJIPOKCUI-UOHBI, KATHOHBl AMMOHHMS, MAarHusi, KaJbIus,
ATFOMUHMS, Kene3a (2+) u xenesa (3+), menu (2+), UHKA

14 YMeHnue:

141 MPEJCTABIATh PE3yJbTaThl JKCIEPHUMEHTa B (OpME BBIBOJIOB, JI0KA3aTEIIbCTB,
rpadUKoOB U TAOIUI] ¥ BBIBISATH IMIHPUYECKUE 3aKOHOMEPHOCTH

14.2 yCTaHABIUBATh CBA3U MEX]y pealbHO HA0II01aeMbIMH XUMUYECKUMU SIBICHUSIMH U
MpoIIecCaMH, MPOUCXOSAIMIMMHA B MaKpO- W MHKPOMHUpPE, OOBSCHATH MPUYIHHBI
MHOT000pa3us BEIIECTB

Tabauna 23.5
[lepeueHb 351eMEHTOB cOEpKaHMsL, IPOBEPSEMBIX HA OCHOBHOM
roCy/1apCTBEHHOM IK3aMEHE M0 XUMUU
Kon IIpoBepsieMblii 2IEMEHT COJIEP/KaHUS
1 [lepBoHavaIbHbIE XUMUYECKUE MTOHSATHUS
11 Yucteie BemecTBa 1 cMecu. CriocoObl pa3aeneHus: cMecei
1.2 ATOMBI M MOJEKYJbl. XUMHUYECKHE 3JIeMEHThl. CHUMBOJIBI XUMHYECKHX 3JIEMEHTOB.
ITpocTeie U CII0KHBIE BEIIECTBA.
1.3 Xumuyeckass ¢opmyna. BalleHTHOCT aTOMOB XHMMHYECKUX dJeMEeHTOB. CTemneHb
OKHCJIEHUS
1.4 3aKoH TOCTOSHCTBA cocTaBa BemiecTB. OTHOcUTeNIbHAd aToMHass macca. OTHOCHUTEIbHAS
MoOJIEKYJIsIpHas Macca. MaccoBasi 10J11 XUMHUYECKOTO 3JIEMEHTA B COEIMHEHUHT
1.5 KonnyectBo BemiectBa. Monb. MossipHast Macca. MossipHblii 00beM ra3oB. B3anMocBs3b
KOJIMYECTBA, MACChI U YHCIIa CTPYKTYPHBIX €AMHMUIL BELIECTBA
1.6 ®dusznueckue M XMMHYECKUE SBICHUA. XHMMHYECKas peakuHs W €€ INPU3HAKH. 3aKOH
COXPaHEHHMsI MaCChl BEIECTB. XUMUUECKNUE YPAaBHEHUS
2 Ilepuonuueckuii 3akoH u llepmoamyeckas cucremMa XumMuUyeckux odnemeHtos JI.M.
MenneneeBa. CTpoeHre aTOMOB
2.1 Ilepuonnueckuit 3akoH. Ilepuonuueckas cucreMa XHMHYECKUX dieMeHTOoB JI.M.

Menneneesa. Ilepuoasl u rpynmnbl. @U3HUECKU CMBICT IMOPSAAKOBOIO HOMEPA, HOMEPOB
NIEPUOJA U IPYIIIBI JJIEMEHTA




2.2

Crtpoenne aromoB. CocraB aroMHbIX sanep. HW3orombl. OnekTpoHsl. CTpoeHue
AJIGKTPOHHBIX 00O0JIOUEK aTOMOB TMepBbIX 20 XMMHUYECKUX 3JIeMEHTOB llepmomudeckoii
cuctemsl /.M. Menaeneena

2.3

3aKOHOMEPHOCTH B U3MEHEHUU CBOWMCTB XMMHUYECKHX 3JIEMEHTOB MEPBBIX TPEX MEPHUOJIOB,
Kalldsg, Kaublus (paadyca aTOMOB, 3JEKTPOOTPULATEIBHOCTH, METAIMYECKUX U
HEMETaJUIMYECKUX CBOMCTB) M UX COCAMHEHUN B COOTBETCTBUU C IOJIOKCHUEM DJIEMEHTOB
B [lepronueckoi cucTemMe U CTPOCHUEM UX aTOMOB

Crpoenue BemecTBa

3.1

XuMuyeckas CBSI3b. KoBanenrnas (monsipHas u HEMoJIsIpHast) CBSI3b.
DIIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIeMeHTOB. loHHas cBs3b. MeTaimnyeckas CBs3b

3.2

Twurer KPUCTANIMYCCKUX PCIICTOK (aTOMHafl, HWOHHas, MeTaHJII/ILIGCKaSI), 3aBUCUMOCTbH
CBOMCTB BCIICCTBA OT THUIIA KpI/ICTaJIJII/I‘ICCKOﬁ PCIICTKHU U BHAA XMMHYECKOM CBSI3HU

Baxnueiiniue MMpCACTAaBUTCIIN HCOPIraHNMYCCKUX BCIICCTB. Hemerannsl u ux coeauHeHUs.
Mertamisl 1 BX COSTUHCHUS

4.1

Knaccudpukanus W HOMCHKJIATypa  HCOPTaHWYECKUX  COCIUHEHUH:  OKCHIIOB
(comeobOpasyrolie: OCHOBHBIE, KHUCIOTHBbIE, aM(pOTepHbIe) U HECOIeo0pa3yoIlue;
OCHOBaHMHU (IIEJIOYM W HEPACTBOPUMBIC OCHOBAHHS); KUCIOT (KHUCIOPOACOIEpKAIIUE U
OECKHCIIOPOIHBIC, OJTHOOCHOBHBIC 1 MHOTOOCHOBHBIE); COJICH (CPETHUX M KHCIIBIX )

4.2

Ou3nyecKkue U XMMHUYECKHE CBOWCTBA MPOCTHIX BEIIECTB-HEMETAIJIOB: BOAOPOJA, XJI0pa,
KHCIIOPO/JIa, Cephl, a30Ta, pocdopa, yriepoaa, KpeMHUs

4.3

dusznyeckne M XUMHUYECKHE CBOMCTBA MMPOCTBIX BEIICCTB-MCTAJIJIOB: JINTHUA, HATpPU,
Kajaus, MarHusd MW KaJlblus, aJIOMHWHHA, KCJIC3a. SHCKTPOXI/IMI/I‘IGCKI/Iﬁ pAx HaHpH)KeHI/Iﬁ
MCETAIJIOB

4.4

®dusznueckue ¥ XUMHUYECKHE CBOWCTBA BOJIOPOJHBIX COCAMHEHHN HEMETAIJIOB:
XJIOPOBOJIOPO/IA, CEPOBOAOPOIA, AMMHAKA

4.5

®dusnueckue U XUMUYECKHE CBOMCTBA okcuaoB HeMeTawioB: cepsl (IV, VI), azora (11, 1V,
V), docdopa (111, V), yrnepona (11, IV), kpemuus (IV). [lonyueHue okCHI0B HEMETAIIOB

4.6

XuMHuecKkue cBOMCTBa OKcuAoB: MeTayuioB [A - IIIA rpymm, nunka, meau (II) u xenesa
(1L, III). ITonyyeHne okcUaI0B METAIIOB

4.7

XWMHYECKHE CBOWCTBA OCHOBAaHMM W aM(OTEpHBIX THUIAPOKCHAOB (HA TIpPUMEpE
TUAPOKCUIOB AallFOMHUHUSA, >Kene3a, IuHKa). llomyueHue ocHoBaHMii u amMQpOTEPHBIX
TUJIPOKCHJIOB

4.8

OO61re XMMUYECKHE CBOMCTBA KUCIIOT: XJIOPOBOJOPOAHOM, CEPOBOJOPOIHOM, CEPHUCTOH,
CEpHOH, a30THOH, PochopHOl, KpeMHHEBOU, yrodbHOU. OcoOble XMMUYECKUE CBOMCTBA
KOHIICHTPUPOBAHHOM CEpHOM M a30THOU KUCIOT. [lomydenne kuciaor

4.9

OO0mme XuMHYECKHE CBOMCTBA cpenHux coseid. [lomydenue coneit

4.10

[Toyuenue, cobupanue, pacro3HaBaHWE BOJOPOJA, KHCIOPOJAA, aMMHAKa, YIIIEKHCIIOTO
rasa B Jaboparopuu

411

[Tony4yeHue amMMHaka, CEpHOM M a30THOM KHUCIIOT B MPOMBINUIEHHOCTH. OO1IHMe criocoOb




IMOJIy4YCHHUA MCTAJIJIOB

412  |I'eHeTnueckast CBA3b MEXJy KJIaCCAMU HEOPraHUYECKMX COEAMHEHUM
5 XUMHUYECKUE peaKiu
5.1 Knaccudukanus XMMUUYECKHX pEeaKIHid 10 Pa3IMYHbIM MPU3HAKAM: MO YUCIy M COCTaBY
Y4YacTBYIOUIMX B PEAKLUHU BEIIECTB, [0 TEIUIOBOMY 3((eKTy, 0 M3MEHEHHIO CTElEHEH
OKHCIICHUSI XUMUYECKHX 3JIEMEHTOB
5.2 TernnoBoil >pGeKT XUMHUYECKOH peakiuH, TEPMOXMMUYECKHE YpaBHEHUS. OJK30- H
9H/I0TEPMHUECKUE peakiy. TepMoXuMHUUYecKre ypaBHEHUS
5.3 OKuUCIUTEIBHO-BOCCTAHOBUTENbHBIE peakuuu. OKUCIUTENN U BoccTaHoBUTENH. [Iporeccsl
OKHCIICHHSI M1 BOCCTAHOBJICHHSI. DJIEKTPOHHBIN OaJlaHC OKUCIUTEIFHO-BOCCTAHOBUTEIBHOM
peaxkuuu
5.4 Teopuss >neKTpoJIMTHUECKOW auccouuanuu. KaTHOHBI, aHUOHBL. OJIEKTPOIMUTHI U
HERJIeKTPOIUThl. CHIIbHBIE U CITa0bIe 3TeKTPOIUTH. CTETeHb TUCCOIUAINN
9.5 Peaknmu nonHoro oOMeHa. YCIOBUSI MPOTEKAHUS PEAKIM MOHHOTO OOMEHa, MOJHBIE U
COKpAllleHHbIE MIOHHBIE YPABHEHUS peaKi1ii
6 XuMUS U OKpY’Karolas cpeza
6.1 BemectBa n Matepuanbl B MOBCETHEBHOM XH3HHM 4YeloBeKa. besomacHoe MCIoib30BaHNe
BEIIECTB M XUMHUYECKHMX peakuuid B naboparopuum u ObiTy. IlepBas mnomomps mnpu
XUMHYECKHX 0YKOTaX M OTPABJICHUSIX
6.2 XUMHYECKOE 3arpsi3HEHNE OKPYXKAFOIIEH cpebl (KHCIOTHBIE OXK/IH, 3arPsS3HEHUE TTOYBBI,
BO3lyXa M BOJIOEMOB), CIOCOOBI ero mnpeaoTBpamieHus IlpenenbHas pomycTuMas
koHueHTtpauus BemiectB (IIJIK). Ponbp xumum B pemieHHMM 5KOJOTMYECKUX MpoOiIeM.
Ycunenne napHUKoBoro 3pdexTa, pa3pylnieHue 030HOBOTO CIIOs
6.3 [Tpumenenue cepsel, azota, ¢ocdopa, yriepoaa, KpeMHHS U UX COEIMHEHUH B OBITY,
MeIUIMHE, TIPOMBIIIICHHOCTH U CEITbCKOM XO03siCTBe. [I[puMeHeHne MeTalIoB M CIUTaBOB
(cTasp, 4yryH, AIOPATIOMHUHUHN, OpOH3a) B OBITY M MPOMBIIUIEHHOCTH UX COEIWHEHHH.
[TonsTHE O KOPPO3UU METAIIIOB, OCHOBHBIE CITOCOOBI 3aIIUTHI KX OT KOPPO3UHU
6.4 [TpuposHble UCTOUYHUKU YTIIEBOJOPOJIOB (Yrojib, IPUPOJAHBIM ra3, HE(PTH), MPOIYKTHl UX
nepepaboTku (O€H3UH), UX POJIb B OBITY U IPOMBIIIJICHHOCTH
6.5 [lepBoHauanbHble MOHATUS 00 OPraHMYECKUX BEIIECTBAX KAaK O COENAMHEHMSX Yriepoja
(MeTaH, STaH, ATHIEH, alleTHJIEH, JTaHOJ, TIMIEpUH, YKCycHas Kuciota). [loHsTHe o
OMOJIOTHYECKH Ba)KHBIX BEIECTBaX: JKUpPax, Oelkax, yrieBoJax - U UX POJH B KHU3HU
yelioBeKa
7 Pacuersr:
7.1 1o opmynaMm XUMHUYECKUX COETMHEHUI
7.2 Macchl (MaccoBO) TOJIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 10 XMMUYECKUM ypaBHEHUSAM




