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IHOACHUTEJIBHASA 3AIIMCKA

IIporpaMMa mo XUMHH Ha YpOBHE OCHOBHOTO 0OImIero oOpa3oBaHHs COCTaBlieHa Ha
OCHOBE TpeOOBaHMU K pE3yibTaTaM OCBOCHHS OCHOBHOM OOpa30BaTENbHON MPOTPaMMBI
OCHOBHOTO 00mero obOpasoBanus, mnpenactaBieHHbix B @I'OC OOO, a Takke Ha OCHOBE
(dhenepanpHOll pabouell MpoOrpaMMbl BOCIHUTAHUS W C YYETOM KOHIICIIIUM MPETOIaBaHUS
yaeOHoro npeamera « XuMHs» B 00pa3oBaTeNIbHBIX opranu3anusax Poccuiickoii deneparuu.

IIporpamMma mo xumum na€T TpEACTaBICHHE O IICNAX, OOIIeH CcTpaTeruu OOydYeHWs,
BOCIIMTAHUS W PAa3BUTHS OOYYAIOIIUXCS CPEACTBAMU Y4YEOHOTO TpEaMETa, yCTaHABIMBACT
o0s13aTeNbHOE MPEIMETHOE COJepKaHue, MPEAyCMaTpUBaeT paclpeelieHue ero mo KiaccaMm U
CTPYKTYPUPOBAHUE IO pa3jiesiaM ¥ TeMaM MPOrpaMMBbI 10 XUMHUH, ONPEICIIICT KOJINYECTBCHHBIC
U KAYeCTBCHHBIC XapaKTCPUCTUKH COJEPXKaHMs, PEKOMEHAYEMYI0 TMOCIEI0BATEIILHOCTh
U3YYCHUSI XUMHUU C YUETOM MEKIIPSIMETHBIX U BHYTPUIPEIAMETHBIX CBSI3€H, JOTMKH YIeOHOTO
npoliecca, BO3PACTHBIX OCOOCHHOCTEH 00yUaromumxcs, onpeaessieT BO3SMOXKHOCTH MpeaIMeTa s
peanuzanuu TpeOOBaHHUN K pe3ybTaTaM OCBOSHHsSI OCHOBHON 00pa30BaTelbHOM MPOrpaMMbl Ha
YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs, a Takxke TpeOOBaHWII K pe3ynbTaraM OOy4YeHHs
XUMHUH Ha ypPOBHE IICJICH M3Y4YCHUS NpPEAMETa M OCHOBHBIX BHJIOB Y4YeOHO-TIO3HABATEIILHOM
JEeSITENBbHOCTH 00YUaIOMIErocsi o OCBOSHHIO y4eOHOT'O COAEPIKaHHA.

3HaHUE XUMUU CIY)KUT OCHOBOH JUIsi (POPMHPOBAaHUS MHUPOBO33PCHHS 00yUaIOIIETOCs,
€ro MPEJCTaBICHUN O MATePUAIBHOM CIUHCTBE MHUPA, BAXXHYIO POJIb UTPAIOT (HOPMHUPYEMbIC
XUMUEH MPEJICTABICHUS O B3aUMOITPEBPAIIICHUSX SHEPTUU U 00 3BOJIOIMY BEIIECTB B PUPOJIC,
0 MYyTSX PEUICHHS TII00ATbHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHS UYEIOBEUYECTBA — CHIPHEBOA,
SHEPTEeTUUYECKOH, MUIIEBON M KOJIOTHIECKON O€30IacCHOCTH, IIPOOJIeM 3IpaBOOXPaHCHHUS.

N3yueHue xumuu:

CIOCOOCTBYET peanu3allii BO3MOXXHOCTEH Il caMOpa3BHTHUS M (hOpMHUpOBaHUS
KyJBTYpbI TUYHOCTH, €€ 00mIel 1 (yHKIIMOHAIBHON TPaMOTHOCTH;

BHOCHT BKJIaJ] B (JOPMUPOBAHUE MBITIIEHUS] M TBOPUECKUX CIIOCOOHOCTEH 00ydaronuxcs,
HAaBBIKOB HMX  CAMOCTOATEIbHONW  y4eOHON  JEATEIbHOCTH, OKCIIEPHUMEHTANBHBIX U
WCCIIEZIOBATENbCKIX yMEHWH, HEOOXOIWMBIX KaK B TIIOBCEJHEBHON JKM3HHM, Tak W B
poheCCHOHANTBHOI JIeTeIbHOCTH;

3HAKOMHT CO CHEeUU(UKON HAYYHOTO MBINUICHUS, 3aKJIAJBIBAET OCHOBBI IIEJIOCTHOTO
B3IJISiIa Ha EOWHCTBO TPHUPOABI W YeJOBEKa, SBISIETCS OTBETCTBEHHBIM JTaloM B
(hopMHpOBaHNH €CTECTBEHHO-HAYYHOI IPaMOTHOCTH 00YJarOIINXCS;

croco0cTByeT (OPMUPOBAHHUIO IEHHOCTHOTO OTHOIIEHHS K €CTECTBEHHO-HAYyYHBIM
3HaHWSAM, K TPHPONE, K YEIOBEKY, BHOCHUT CBOM BKJIaJ B JKOJOTHYECKOE OOpa3zoBaHHE
00yJaronxcsl.

Jannapie HanpaBiIeHUsT B OOYYEHUH XUMHH OOECIEUMBAIOTCS CHEIU(PUKON COMepKAHUSI
y49e0HOTO TpeaMeTa, KOTOPBIM SBISETCS MEeAaroTHYeCKH aJalTHPOBAHHBIM OTPaKEHHEM
0a30BOI HAYKM XMMHUHU Ha OTpeAeNIEHHOM JTarie e€ pa3BUTHSI.

Kypc xumum Ha ypoBHE OCHOBHOTO OOIIET0 O0Opa3oBaHUS OPUEHTHPOBAH Ha OCBOEHHE
00y4aIONMMICS CHCTEMBI IIEPBOHAYATBHBIX MOHITANH XUMHH, OCHOB HEOPTaHMYECKON XMW U
HEKOTOPBIX OT/ICIBHBIX 3HAYMMBIX TIOHATUH OPraHUYeCKON XUMUH.

CrtpykTypa comepkaHusl IPOTpaMMbl TI0 XUMHH C(HOPMHUPOBaHA HAa OCHOBE CHCTEMHOTO
nonxoaa k e m3ydeHuro. CojiepKaHHe CKIIAJBIBACTCS M3 CHCTEMbI MOHSATHH O XUMHUYECKOM
JJICMEHTE M BEIICCTBE M CHUCTEMBI TMOHATHH O XUMHYeCKOW peakiuu. O0e 3TH CHCTEMBI



CTPYKTYPHO OPTraHW30BaHbBI MO MPHUHIUITY MOCIEAOBATEILHOTO Pa3BUTHS 3HAHUM Ha OCHOBE
TEOPETUYECKUX MPEICTABICHUIN pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOT'O YUCHHSI KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuoanueckoro 3akona J[. 1. MenneneeBa kKak OCHOBHOTO 3aKOHA XUMUH;

— YUYEHUS O CTPOCHUH aTOMa U XUMHUYECKON CBS3H;

— IPEACTABICHUI 00 AIICKTPOIUTUYCCKON JUCCOIMAIINY BEIIECTB B paCTBOPaX.

Teopernueckue 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OSMITMPHYECKH IIONYYEHHBIX W
OCMBICIIEHHBIX (DaKTOB, Pa3BUBAIOTCSA IIOCIEAOBATEIIEHO OT OJHOTO YPOBHS K JIPyromy,
BBITIONHSISE (DYHKIIMM OOBSICHEHUS W MPOTHO3UPOBAHHS CBOWCTB, CTPOCHHS M BO3MOXKHOCTEH
MPAKTHYECKOTO MMPIMEHEHUS U TTOTYIEeHHUS N3y4aeMbIX BEIIECTB.

OcBoeHre TPOTpaMMBl 1O XHMHHU CIIOCOOCTBYET (OPMHPOBAHHIO IIPEICTABICHUS O
XUMUYECKON COCTABISIOLICH HAYyYHOM KapTUHbI MHpa B JIOTHMKE €€ CHUCTEMHON NpUpPOJBI,
[IEHHOCTHOTO OTHOIIEHWS K HAaydYHOMY 3HAaHUIO W METOJaM II03HaHUS B Hayke. M3ydeHwue
XUMHH TIPOMCXOIUT C TPUBJIEUYCHHWEM 3HAHUI W3 paHee HM3y4YEHHBIX Y4eOHBIX IMPEIMETOB:
«Oxpyxaromuit Mupy, «buonorus. 5—7 kimacce» u «Du3uka. 7 Kiracc.

[Ipn m3ydeHnn XUMHHA TPOUCXOTUT (HOPMUPOBAHNE 3HAHUI OCHOB XMMHYECKOW HAYKH
Kak 00JacTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUIECKON NEATENFHOCTH YelIOBEKa W Kak
OIHOTO M3 KOMITIOHEHTOB MHPOBOW KyJbTYpHl. 3amada y4eOHOTO TpeaMera COCTOMT B
(hopMHpPOBaHUU CHCTEMBI XUMUYECKHX 3HAHWNA — BaKHEHIHX (PAKTOB, MOHSATHH, 3aKOHOB U
TEOPETHYECKUX TOJIOKEHHUH, TOCTYIMHBIX O0OOIMIEHNH MHUPOBO33PEHYECKOTO XapaKTepa, sI3bIKa
HAyKH, B MPUOOIIEHNN K HAyYHBIM METOAAaM TIO3HAHUS MPU U3YUCHUU BEIIECTB M XUMUYECKHIX
peaxiuii, B GOPMUPOBAHUH U PAa3BUTHH TIO3HABATEIHHBIX YMEHUN U UX MPUMEHEHUH B ydeOHO-
MO3HABATENFHON M y4eOHO-HCCIIeIOBATEIBCKON IEATEIFHOCTH, OCBOCHHUHN TPaBUII 06€3011acHOTO
oOparieHus ¢ BeIecTBaMy B TIOBCETHEBHON JKH3HH.

[Ipn mM3y4eHnn XWMUM Ha YPOBHE OCHOBHOT'O OOMIETO OOpa30BaHWs Ba)KHOE 3HAYCHIIE
MIPHOOPENTH TAKUE LIEIIH, KaK:

— (opMHpOBaHNE MHTEIIEKTYaIFHO Pa3BUTOM JMYHOCTH, TOTOBOW K CaMOOOpa30BaHUIO,
COTPYJTHUYECTBY, CaMOCTOSTECILHOMY TWPUHSATHIO PEIICHUA, CIIOCOOHON aJanTUPOBaThCI K
OBICTPO MEHSIONIUMCSI YCIIOBUSIM JKU3HU;

— HaIlPaBJIICHHOCTh OOYy4YeHHs] Ha CHCTEMATHYeCKOe NPHUOOIIeHHe OO0YyJarommxcs K
CaMOCTOATENILHOM  MO3HABaTENbHOM  JEATENBHOCTH, HAYYHBIM  METOJaM  IO3HAHUS,
(hopMUPYIOLTUM MOTHBAIIMIO U PA3BUTHE CITIOCOOHOCTEH K XVMHUU;

— o0ecrieueHNe YCIOBHA, CHOCOOCTBYIOIIUX MPHOOPETCHHIO OOYYAIOIIUMUCS OIbITa
Pa3HOOOpa3HOH JNEATEIBHOCTH, MO3HAHMS M CaMOIO3HAHUS, KJIFOUEBBIX HABBIKOB (KIIFOUCBBIX
KOMIICTCHIINH ), UMEIOIIUX YHUBEPCATbHOS 3HAYCHHUE JIJIS PA3JIMYHBIX BUJIOB JICATEIBHOCTH;

— QopmupoBanue 0O0IIeH (YHKIMOHAILHOW M €CTECTBCHHO-HAYYHOW TI'PaMOTHOCTH, B
TOM YHCJIC YMCHHI OOBSCHATH U OLEHUBATH SIBJICHUS OKPYKAIOIIEr0 MHPA, UCIIONL3Ys 3HAHUS
U OMBIT, TOJIyYECHHBIC MPH HM3YYCHUM XHMHH, MPUMEHATh UX MPHU PEIICHUHM NpoOJieM B
MOBCEIHEBHOM JKU3HU U TPYJOBOM IEATEIBHOCTH;

— dopmupoBaHne y 0OydYarOmUXCs TyMaHUCTUYCCKUX OTHOIICHWUH, TIOHUMaHUS
IIECHHOCTH XUMHYECKUX 3HAHWUU JJIs BBIPAOOTKU 3KOJIOTHYSCKHU IIEJIECOO00PA3HOTO MOBEACHUS B
OBITY M TpPYAOBOHM JACATEIBHOCTH B IIENSAX COXPAaHCHHUS CBOCTO 3J0POBbSI U OKpYXKarolien
MPUPOTHOU CPEbI;



— pa3BUTHE MOTHBAUUMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO U
CaMOBOCIIUTAaHUIO HAa OCHOBE YCBOCHHsS OOIICYETIOBEUYECKUX LEHHOCTEH, TOTOBHOCTH K
OCO3HaHHOMY BBIOOPY MPOQHIIS U HAIIPABICHHOCTH JAIbHEHIIEro 00yYeHusI.

OOu1ee 4nCIIO YacoB, OTBEASHHBIX AJISl U3yUYEHHUS XUMHUHM Ha YPOBHE OCHOBHOTO OOIIETO
oOpazoBanusi, coctaBisieT 136 yacos: B 8 kiacce — 68 yacoB (2 yaca B Hezeno), B 9 kiacce — 68
4yacoB (2 yaca B HE/ICHIO).



COJAEPKAHUE OBYYEHUSA

8 KJIACC

IlepBonayanbHble XUMHYECKHE MOHATUS

[Ipenmer xumuu. Ponbk XMMUW B JKM3HHM 4YelIOBeKa. XHMHUS B CUCTeMe HayK. Tema u
BelecTBa. DuU3MYECKue CBONCTBA BEHIECTB. ATperarHoe coctosiHue BemiecTB. llonstue o
MeTOJIaX O03HaHUs B XuMuU. UncThie BemecTBa U cMec. CIocoObl pa3IeieHUs] CMECEH.

ATOMBI W MOJICKYNBl. XUMHUYECKUE 3JIEeMEHThl. CHMBOJIBI XMMHUYECKUX 3JICMCHTOB.
IIpocTeie U crokHBIC BeliecTBa. ATOMHO-MOJICKYJISIPHOE YUCHUE.

Xumudeckas ¢Gopmyna. BaleHTHOCTP aTOMOB XHUMHYECKHX JJIEMEHTOB. 3aKOH
MOCTOSIHCTBa ~ cocTaBa  BemiecTB. OTHocutenbHas artomMHas Macca. OTHoOcHTENbHas
MOJIEKYJIIpHas Macca. MaccoBast 10JIsl XHMUYECKOTO 3JIEMEHTa B COCTUHCHUMU.

KonuuectBo BemectBa. Mosb. MomsipHast Macca. B3auMOCBs3b KOJIHYECTBA, MAacChl H
YKClia CTPYKTYPHBIX €IWHUIL BellecTBa. Pacu€Tel mo opmMyaaM XUMUUECKUX COCTUHEHUM.

®dusnveckne W XUMHUYCCKUC SIBIICHUS. XWMHYECKas peakius U e€ TpPU3HAKh. 3aKOH
COXPaHCHUSI MaCChl BEIECTB. XUMUYECKHE YpaBHEeHUs. Kitaccupukanus XUMHISCKUX PeaKIUi
(coenuHeHUs, pa3IOKEHYsI, 3aMEIICHUS, OOMEHa).

Xumuueckuii Ixcnepumenn:

3HAKOMCTBO C XMMWYECKOW MOCYAOH, MpaBUIaMK pabOThI B JIA0OPATOPHH U TPUEMaAMHU
oOpariieHust ¢ J1abopaTOPHBIM 000pYIOBaHUEM, M3YYCHHE U ONMHCAHHWC (DU3MUECKUX CBOWCTB
00pa3IloB HEOPraHMYECKUX BEIIECTB, HAOMIOACHUE (U3NYECKUX (TUIABJICHHE BOCKA, TAsSHUC
JbJIa, PAaCTUPAHUE caxapa B CTYIKE, KAIICHUE M KOHJCHCAIUS BOJbBI) U XUMHUYCCKUX (TOPEHUE
CBEUH, TMPOKATUBAHWE METHOW IPOBOJIOKH, B3aMMOJCHCTBHE MejJa C KHCIIOTOW) SIBIICHHH,
HaAOIIO/IeHNEe W OIMCaHKe MPU3HAKOB MMPOTEKAaHUS XUMHUIECKUX Peaknnil (pa3joeHrne caxapa,
B3aMMOJICHCTBUE CEPHOMN KHCIIOTHI C XJIOpUIOM Oapusi, pasziiokeHue ruapokcunaa meau (1) npu
HarpeBaHWUM, B3aWMOJEHCTBHE ene3a ¢ pactBopom comu memu (II), m3yuenwme croco6oB
paszeneHusl CMecel: C TOMOIIBI0 MarHuTa, (GUIBTPOBAHWE, BHIIAPWBAHUE, JIUCTHILISIINS,
xpomarorpadusi, TPOBEACHWE OYHCTKH TIOBAPEHHON CONHM, HAONIOACHWE W OIMCaHHe
pe3yabTaTOB MPOBEICHUS ONBITA, WJUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHHUS MAacChl, CO3JaHHe
MOJIENei MOJIEKY (IIapOCTEPKHEBBIX).

Ba:xHeiimue npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB

Bo3myx — cmech razoB. CocrtaB Bo3myxa. Kucmopom — 31eMeHT U MPOCTOE BEIIECTBO.
Haxosxmenue kucioposa B mpupojie, GU3NIeCKue 1 XUMUISCKAE CBOWCTBA (pEaKIIMH TOPCHHS ).
Oxcupnpl. llpumenenne xkuciopoma. CrocoObl TONy4YeHHs] KHCIOpoAa B Jlabopatopud W
npomeinuieHHOCTH. KpyroBopot kuciopoaa B mpupoge. O30H — aluioTponHass MOIA(UKALINS
KHCIIOpOJa.

TermoBolt 3 peKT XUMHUYECKOH peaknnd, TePMOXUMHYECKHE YPaBHEHHS, 3K30- W
SHAOTEPMUYECKHE peaknuu. TOIUIMBO: yroib W MeTaH. 3arpsi3HEHHE BO3[yXa, YCHJICHHE
MapHUKOBOTO d(h(ekTa, pa3pyiieHrne 030HOBOTO CIIOS.

Bonopon — snemeHnT m mpocroe BemecTBO. HaxoxaeHune Bomopoma B TPUPOE,
(hr3nuecKue U XHUMHYECKHE CBONCTBA, TPHUMEHEHHUE, CITOCOOHI MoTy4eHns. KucimoTs! 1 conu.

ModnsipHblit 00BEM ra30B. Pac4éThl 0 XUMHUUECKUM ypaBHEHHUSIM.

®dusuyeckre cBoiicTBa BOJbl. Boma kak pactBopurtenb. PactBopbl. HackliieHHbIE U
HCHACHIIICHHBIC PAcTBOPBL. PacTBOpUMOCTh BeliecTB B Boje. MaccoBasi J0Js BEIIECTBA B
pactBope. Xumuueckue cBoiictBa Bonbl. OcHOBaHUS. Poiib pacTBOPOB B MPHPOJE U B KU3HU



yenoBeka. KpyroBopoT BOAbI B IpHUpOAE. 3arps3HeHUE MPUPOAHBIX BOJ. OXpaHa U OYHMCTKA
MPUPOIHBIX BOJI.

Knaccudukanus Heopranuueckux coeauHeHuit. Oxcunbl. Kiaccudukaus OKCHIOB:
cojeoOpasytome  (OCHOBHBIE,  KHCIOTHBIE, aMm(OTepHBIE) U  HecoleoOpa3yrollye.
Homenknatypa okcuaoB. Ou3ndeckue ¥ XUMUYECKUE CBOMCTBA OKCUAOB. [lomydyeHne oKCHaoB.

OcHoBanus. Knaccudukanuss OCHOBaHWM: WIEIOYM W HEPACTBOPUMBIC OCHOBAHMSL.
HomeHnknatypa ocHoBaHui. @u3nyeckue M XMMHYECKHE CBoiicTBa ocHoBaHuil. IlomyueHue
OCHOBAHMIA.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kucinor. @U3nveckue U XUMUYECKHE
cBolicTBa kucioT. Psan akrusHoctr MetawioB H. H. Bekerosa. [lonyueHue kucior.

Comn. Homenkmnatypa coneil. @u3ndueckne U XuMU4eckne cBoiicTBa coieit. [lomyuenne
COJICH.

I'ermeTndeckast CBSI3b MEXKAY KJaccaMy HEOPTaHUYECKUX COeTUHEHHH.

Xumuueckuit IKcnepumeHm:

KaueCTBEHHOE OIpEe/eIeHNE COJEPKAHMSI KUCIIOPO/Ia B BO3yXe, IMMOIy4IeHNE, COONpaHue,
pacro3HaBaHHWE W M3yYeHHE CBOICTB KHCIIOPOJa, HAOIOJEHNE B3aWMOJEHCTBHUS BEIIECTB C
KHCJIOPOJIOM W yCJIOBHS BO3HWKHOBEHHS M TPEKpaIleHNs] TOpeHus (Iokapa), 03HAaKOMIIEHHE C
o0Opa3aMu OKCHIOB W OIMCAaHWE WX CBOMCTB, MONy4YeHHWE, COOMpaHWe, paclo3HaBaHUE U
M3yYeHHEe CBOWCTB BOJOpoaa (TopeHHe), B3amMopaencTBhue Boaopoma ¢ okcugom menu (II)
(BO3MOXXKHO HCIIOJIE30BaHHE BHUICOMATEPHAIOB), HAOIIOIEHHE 00PA3IOB BEIIECTB KOIMICCTBOM
1 Momb, nccnenoBaHne OCOOEHHOCTEH PACTBOPEHMS BEIIECTB C Pa3IUYHON PacTBOPUMOCTHIO,
MIPUTOTOBJICHUE PACTBOPOB C OMNpPEACIEHHONM MaccoBOM JoJied pacTBOPEHHOIO BEIECTBA,
B3aMMOJICHCTBHE BOIBI C MeTaUIaMd (HATpHEM M KajblleM) (BO3MOXKHO HCIIOIh30BaHUC
BHJIEOMAaTepUaIOB), UCCIIEOBaHNE O00Pa3IOB HEOPTaHWYECKUX BEIIECTB PAa3NUYHBIX KIIACCOB,
HAOIIOJIeHNe W3MEHEHUS! OKPAaCKH WHAMKATOPOB B PacTBOpax KHCJIOT W IIETOYel, W3ydeHne
B3auMoencTBus okcuaa menu (1) ¢ pacTBOpoM CepHOI KHCIOTHI, KHCIOT C METaJUIaMH,
peakuuii HeWTpanu3aluuu, [OJYyYEHUE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHHE OJHOIO
MeTajuila JPYrMM W3 pacTBOpa COJIM, PEIICHHWE JKCIEPUMEHTAIBHBIX 33Jad ITI0 TeMe
«Baxueimme Ki1accbl HEOPraHMUECKUX COCTUHCHUN.

IMepuoanuecknii 3akoH u Ilepuoguyeckas cucrema xummuuyeckux djementos . .
MenpgeneeBa. CtpoeHue aTOMOB. Xumuveckas CBSI3b. OxucaurebHO-
BOCCTAHOBHUTEJILHbIE PEAKIUN

ITepBrie TOMBITKM KiIacCU(DUKANMKM XUMUYCCKUX dyeMeHToB. [loHsATHE O Tpymmax
CXOJIHBIX 3JICMCHTOB (IIEJIOYHBIC H IEJI0YHO3EMEIbHBIC METAILIBI, TAJIOTCHBI, UHEPTHBIC Ta3bl).
DJIEMEHTHI, KOTOPBIC 00Pa3yOT aM(pOTEPHBIC OKCUIIBI U TUAPOKCHUIBI.

Ilepuonnueckuii 3akoH. Ilepuogmueckas cucrema Xumuueckux osnementoB J[. U.
MenpeneeBa. Koporkonepuomnas u umHHONEpHOAHAs ¢GopMbl [leproaudeckoil CUCTEeMBbI
xumuueckux amemeHToB . M. MengeneeBa. Ilepuogapl u rpynnbl. DPU3HYECKHN CMBICI
MOPSIIKOBOI'0 HOMEPA, HOMEPOB MEPHOJIA U TPYIIIHI DJIEMEHTA.

Crpoenue aromoB. CocraB aroMmHbIX saep. HM3orombl. OnekTponsl. CTpoeHue
3JIEKTPOHHBIX 000JIOUYEK aTOMOB MEePBhIX 20 XUMHYECKUX AJIeMeHTOB [leproquueckoil cucTeMsl
. W. Mengeneea. XapakTepUCTHKAa XHMHYECKOIO 3JJIEMEHTAa MO €ro MOJOXKEHUIO B
[Tepnoauueckoii cucreme /1. . Menneneesa.

3aKOHOMEPHOCTH M3MEHEHHUS paJiyca aTOMOB XUMHUYECKHX AIIEMEHTOB, METAJUIMIECKIX
Y HEMETATUYECKUX CBOMCTB IO TPYMIaM U MEPUOIaM.



3nauenue [lepuoanueckoro 3axona u [lepuoanueckol CUCTEMbI XUMUYECKHUX JIEMEHTOB
JUTSL pa3BUTHS HayKuU U npakTHKU. [. . MenaeneeB — yuéHbli U rpakJaHMH.

Xumudeckass  cBsi3b.  KoBaneHTHas — (HONspHAas W HEMNOJSIpHAsi)  CBSI3b.
OIEeKTPOOTPHUIIATEILHOCTS XUMUUECKHUX 3JIEMEHTOB. loHHAsI CBSI3b.

Crenenbp  okucieHus. OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIE  peakiuu. [Iporeccs
OKHUCJICHUS ¥ BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuit IKcnepumeHm:

n3ydeHne 00pa3IoB BEIIECTB METAUNIOB W HEMETAJIOB, B3aMMOJEHCTBHE THUAPOKCHIA
[MHKAa C PAacTBOPaMM KHUCIOT U IIENOYEH, MPOBEICHUE OIBITOB, WLTIOCTPUPYIOMIUX MIPUMEPHI
OKHCIIUTEIEHO-BOCCTAHOBUTENFHBIX Peaknii (TOpeHHe, peaKIny Pa3IoKeHUs, COeTNHEHUS).

Mesrwcnpeomemmnule cea3u

Peanm3arust MeXIIpeIMETHBIX CBsI3€H NIPH M3YYCHUH XUMHH B 8 KJIacce OCYIIECTBISETCS
Yyepe3 HCIONB30BaHUE KaK OOMIMX eCTeCTBEHHO-HAYYHBIX IIOHATHHA, TaKk ¥ TOHSTHH,
SIBIISTFOIIUXCSI CACTEMHBIMH JJIS1 OTJENTbHBIX IIPEIMETOB €CTeCTBEHHO-HAYTHOTO IIHKIIA.

OO0mue ecTecTBEHHO-HAyYHBIE TOHATHS: HAy4YHBIA (DaKT, THIIOTE3a, TEOpHs, 3aKOH,
aHanW3, CHWHTEe3, KilaccuuKanus,  TMEepHOANYHOCTh,  HAONIONEHHe,  AIKCIEPHUMEHT,
MOJIETMPOBAaHNE, H3MEPEHNE, MOJIETIh, SBIICHHE.

Ouzuka: MaTepus, aTroM, OJEKTPOH, MPOTOH, HEHTPOH, WOH, HYKIWA, HW30TOIIbI,
PaZOaKTUBHOCTh, MOJIEKYJA, JJIEKTPUYECKUN 3apsil, BEIIeCTBO, Telo, 00BEM, arperatHoe
COCTOSIHHE BEIECTBa, ra3, (PM3WUECKHE BENMYMHBI, €IUHUIBI W3MEPEHHs, KOCMOC, IJIaHETHI,
3B€37161, COJIHILE.

buonorus: hborocuntes, nerxanue, brnocdepa.

I'eorpadmsa: armocdepa, ruapocdhepa, MHUHEpaNbl, TOPHBIE TOPOABI, ITOJIE3HBIC
WCKOTIaeMEble, TOIIHBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 xXuMH4ecKasi peaknus

Ilepuonnueckuit 3akoH. Ilepuoguueckass cuctemMa XuMU4deckux osiemeHToB J[. .
MenpneneeBa. CTpoeHue aToMOB. 3aKOHOMEPHOCTH B M3MCHCHUU CBOMCTB XHMHYECKHX
3JIEMEHTOB IEPBBIX TPEX TEPUONOB, KallUsl, KAJIbIUS M HX COCAMHCHUN B COOTBETCTBUH C
MOJIO’KEHUEM 3JIeMeHTOB B [leproamdieckoil cuctemMe v CTpPOCHHEM MX aTOMOB.

CrpoeHue BemIecTBa: BUABI XUMHUYECKOM CBSI3U. THUMBI KPUCTAIMYECKUX PEHIETOK,
3aBUCUMOCTh CBOMCTB BEIIECTBA OT THMNA KPUCTAIIMYECKON PEmETKH U BUAA XUMHYECKOU
CBSI3H.

Knaccudukanus u HOMEHKJIaTypa HEOPTraHMYECKUX BEIIECTB. XHUMHUYECKHE CBOMCTBA
BEILIECTB, OTHOCSIIUXCS K PA3JIUYHBIM KJIacCaM HEOPraHMYEeCKUX COCAMHEHUM, reHeTHYecKas
CBSI3b HEOPTaHUUECKUX BEILECTB.

Knaccudukanms XuMHYSCKUX peaKluii M0 pa3IMyHbIM MPU3HAKaM (TI0 YHUCIY U COCTaBy
YYaCTBYIOIIUX B PEaKIUMU BEUIECTB, 10 TEIUIOBOMY 3(QeKTy, M0 H3MEHCHUIO CTEIeHEH
OKHUCIICHUSI XMUMUYECKHX JJIEMEHTOB, TI0 00OpaTUMOCTH, MO YYACTHIO KaTalln3aropa). DK30- U
SHJO0TEPMUYECKUE PEAKIIUU, TEPMOXUMHUUECKUE YPaBHCHUSI.

[Tonsatue o ckopocTu XxuMudeckor peakiuu. [loHsTHE 00 0OpaTHMBIX M HEOOPATUMBIX
XUMHUUYECKUX peakiusax. [[oHATHE O TOMOTGHHBIX M TETEPOrCHHBIX peakinusx. [loHsThe o
karanuze. IloHsTHe o XxumuueckoM paBHOBecuu. DaxTophl, BIUAIOMIUE HA CKOPOCTh
XUMHYECKOHN PEaKIiy U TIOJIOKEHIE XHMHYECKOTO PAaBHOBECHSI.



OKHCIUTEIHLHO-BOCCTAHOBUTENBHBIC PEAKIUU, SJICKTPOHHBIM OalaHC OKHCIUTEIHHO-
BOCCTAaHOBHUTENbHON peakimu. COCTaBlICHHE YPAaBHEHUU OKHUCIMTEIBbHO-BOCCTAHOBUTEIHHBIX
peakimii ¢ UCTIIONb30BaHUEM METO/Ia MIEKTPOHHOT0 OanaHca.

Teopus AIEKTPOTUTUUECKON AUCCOLUAIUMU. DIEKTPOIUTHI U HEIJIEKTPOIUTHL. KaTHOHBI,
aHUOHBL. MeXaHu3M JUCCOLMALMUA BEIIECTB C Pa3lIUYHBIMM BUJAMU XHUMHUYECKOH CBSI3H.
Crenenb nucconuanuu. CHIbHBIC U C1a0bIe AICKTPOIUTHI.

Peakiuu moHHOTO 0OMEHA. Y CJIOBHS MPOTEKAHUS PEAKIINH MOHHOTO 0OMEHA, TOJTHEIC U
COKpamiéHHble WOHHBIE ypaBHEHHs peakiuii. CBOWCTBA KHCIOT, OCHOBAHHHA M COJIEH B CBETE
MIPEJICTABIICHUH 00 3JICKTPOJIIMTUYCCKON nucconuarnuu. KadecTBeHHBIC pEakIMM Ha HWOHBI.
TlonsTHE O TUIPOIU3E CONEH.

Xumuueckuit IKcnepumeHm:

O3HAKOMJIEHHE C MOJENSAMH KPUCTAUIMYECKHX PEHIETOK HEOPTaHWYECKUX BEIIEeCTB —
METaUIOB M HeMeTauloB (Tpadura W amMasa), CIOXKHBIX BEIMIECTB (XJIOpHIa HATpHSA),
WCCIIEZIOBaHNE 3aBUCHUMOCTH CKOPOCTH XMMHYECKOH peakiMii OT BO3ACHUCTBUS Pa3TUIHBIX
(hakTOpOB, MCCIIEOBaHNE 3JIEKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB, MPOIEcca AMCCOIMAIAN
KHCJIOT, Imejo4Ye u coseld (BOSMOXXHO HCIIONB30BaHHE BHIEO MATEPHANOB), MPOBEACHHE
OTIBITOB, WILTIOCTPUPYIOIINX MPU3HAKH MPOTEKAaHUS peakiuii HoHHOro oOMeHa (oOpa3oBaHWe
ocajgka, BBIJENIEHHEe Tra3a, O00pa3oBaHHWE BOIBI), OIBITOB, WLTIOCTPUPYIOMINUX MPUMEPHI
OKHCIIUTEIEHO-BOCCTAHOBUTENFHBIX PEaKIil (TOpeHne, peaklny pasjoXKeHHs, COSAMHEHHS),
pacro3HaBaHHE HEOPraHWYECKHX BEMIECTB C ITOMOIIBI0 KAa4eCTBEHHBIX PEAaKIHWid Ha HWOHBI,
peleHne SKCIIepIMEHTANBHBIX 3aad.

HemeTanjbl u ux coequHeHUs

OO6mas xapakTepucThuka rajgoreHoB. OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTEpPHBIC
creneHn okucieHns. CTpoeHwe u (U3NYECKHE CBOMCTBA MPOCTHIX BEIIECTB — TaIOTEHOB.
XWMHYECKHE CBOMCTBA Ha TMpPUMEpE XJopa (B3aMMOJIEHCTBHE C METANIaMH, HEMETaJUIaMH,
mienoyamu).  XjopoBomopon. ColsiHag KHCIIOTa, XWMHYECKHE CBOMCTBA, TOJyuYCHHUE,
npuMeHeHue. JlelicTBue xjopa M XJIOPOBOAOpOJa Ha OpraHuW3M uYejoBeka. BaxHeiiue
XJIOPHUABI U UX HAXOXKICHUE B IPUPO/IE.

OO0mas xapakrtepuctuka 3jeMeHTOB VIA-rpynmel. OCOOCHHOCTH CTPOSHUS aTOMOB,
XapaKTepHbIE CTeneHn okucieHnsa. CTpoeHrne W (pu3HuYecKkre CBOMCTBA MPOCTHIX BEMIECTB —
KHCJIOPOJia ¥ CEepbl. AJUIOTPOITHBIC MOJAU(PHUKAIIMA KUCIOPOaa U cepbl. XUMHUECKUE CBOWMCTBA
cepbl. CepoBOIIOpOJ, CTpOCHHE, (PU3MUYSCKUE M XUMHUYECKHe CBOWCTBA. OKCHIBI Cephl Kak
MIPEJICTABUTEIN KUCIOTHBIX OKCHAOB. CepHasl KUCIOTa, (PU3NYECKHE M XMMUYCCKUE CBOWMCTBA
(oOmme kak mpencTaBUTENs Kiacca KHUCIOT M crenuduyeckue). XHUMUYSCKHE PEaKIUH,
JISKAIFe B OCHOBE TMPOMBINIICHHOTO CIOCO0a IOJIyYEHUs CEPHOM KUCIOTHI. llpuMeHeHMe
cepHoit kucioTel. CoONM CEpHOW KHUCIOTHI, KA4YeCTBEHHAs pEakius Ha CyiIb(paT-uoH.
HaxoxneHnue cepbl U €€ COEAVMHEHUN B MNPUPOAE. XMMHUECKOE 3arpsA3HEHUE OKpY Karollen
CpEeIbl COSJMHCHUSAMU Cepbl (KUCIOTHBIC JIOXKIIU, 3arpsI3HCHUE BO3AyXa U BOJAOEMOB), CIIOCOOBI
€ro NMpeA0TBPALICHMS.

OO0mas xapakTepucTuka 31eMeHTOB VA-rpynnbl. OCOOCHHOCTH CTPOCHHUS aTOMOB,
XapaKTePHBIC CTCICHU OKUCIICHUS. A30T, paclpoCTpaHEHUE B MpUpONE, (U3NYCCKHE H
XUMHUECKUe cBoricTBa. KpyroBopot a3ota B mpupoie. AMMHUaK, ero GU3NIeCKHe U XUMUICCKIE
CBOICTBa, oJyueHue u npruMeHenne. Coim aMMOHUS, UX (U3NICCKUE U XUMHYECKUAE CBOMCTBA,
npuMeHeHue. KadecTBeHHast peakiiusi Ha MOHBI aMMOHHS. A30THas KHCIIOTa, €€ TMoydeHHe,
(u3nueckue W XHUMHUYECKHE CBOMCTBA (OOINME Kak TpPEJCTaBHTENsS Kjacca KHCIOT U



cneuu¢uueckue). Mcmonp3oBaHne HUTPATOB M COJeld aMMOHHsS B KadeCTBE MHHEPaIbHBIX
ynoOpeHuil. XuMHUECKOe 3arps3HEHIE OKPYKalolIel cpebl COeqUHEHUSIMU a30Ta (KUCIOTHBIC
JOXKIHW, 3arpsi3HEHHE BO37yXa, MOYBHI M BOomoEMOB). Pocdop, amnoTpomnHsie MoAUDUKAIMN
tdoctopa, pusnyeckne n xumudeckue cBorctBa. Oxcun pocdopa (V) u dpochopHas kuciora,
¢usnveckne M XMMHUYECKHE CBOMCTBa, monydeHue. lVcmomnp3oBaHue ¢QocdaroB B KadecTBe
MUHEPaJIbHBIX YA0OPEHHH.

O6mas xapakrtepuctika 31meMeHTOB [VA-rpynmel. OCOOEHHOCTH CTpPOEHHUS aTOMOB,
XapaKTepHbIC CTENICHN OKHCIICHUS. YTIEPOl, aJUIOTPOITHbIE MOAHMDUKAINH, PACIPOCTPAHCHHE B
npupoje, pusndeckne U XUMUIecKue cBoicTBa. AncopOnust. KpyroBopot yriepoaa B mpupoze.
Oxcunbl yriuepona, ux (pu3ndeckne U XUMHYECKHe CBOMCTBA, JCHCTBIE HA )KUBBIC OPTaHU3MBI,
MoNTydeHNe W IpUMeHEeHHe. JKOJIOTHYeCKHe MPOOIeMbl, CB3aHHbIe ¢ okcuoM yriepona (IV),
TUIOTE3a TII00aTBHOrO MOTEIICHNsT KIIMMAaTa, MapHUKOBbIA 3ddekt. YrompHas Kuciora u eé
cony, ux (DU3NYECKWE W XUMHYECKHE CBOICTBA, MOJy4YeHUE W NpuMeHeHue. KadecTBeHHas
peakmusi Ha  KapOoHaT-MOHBL. — Mcrmomb3oBaHume KapOOHaToB B OBITY, MeIWITUHE,
MPOMBIIIICHHOCTH U CEITBCKOM XO3SHCTBE.

[lepBoHauanbHBIC MOHATHS 00 OPraHUYECKUX BENIECTBAX KaK O COCIMHEHHSIX YIiepona
(Meran, OSTaH, OSTHIEH, AaleTHIICH, O3TaHOJ, TJIMIEPHH, YKCyCHas KucioTa). [IpuponHbie
WUCTOYHHUKH YTIIEBOIOPONOB (yToyib, MPUPOIHBINA Ta3, HEPTh), MPOAYKTHI WX IMepepadoTKu
(6eH3uH), X poIb B OBITY ¥ MPOMBITIIIEHHOCTH. [1oHSITHE 0 OMOTOTHYECKH BaXXHBIX BEIECTBAX:
KHUpax, Oenkax, yrieBoJax — M WX POJH B JKH3HM 4YelOBeka. MarepuajabHOE EIHHCTBO
OpPraHNYECKUX M HEOPTaHUICCKUX COCTMHCHHIA.

Kpemuwuii, ero ¢usmueckne m XMMHYECKHE CBOMCTBa, TOJY4YeHHWE M IPHUMEHEHHE.
CoemuHenuss kKpemHHsS B mpupozae. OOmme mnpencraBieHus o0 okcume kpemaus (IV) u
KpeMHUEeBOH kucioTe. CHIMKATBl, WX HCHOJB30BaHHE B OBITY, B IPOMBINUICHHOCTH.
Baxneiine CTpoUTENbHBIE MaTEpUANbl: KEpaMHKa, CTEKIIO, IEMEHT, OETOH, Xele300eTOH.
[Ipobnembl 6e30MaCHOTO UCTIONBb30BaHHS CTPOUTEIBHBIX MAaTEPHAIOB B MOBCEAHEBHON YKU3HU.

Xumuueckuit yIkchepumenn:

n3ydyeHrne oOpa3loB HEOPTaHUYECKUX BEIECTB, CBOMCTB COJISTHON KUCIIOTHI, TPOBEACHHUE
Ka4eCTBEHHBIX peakUil Ha XJIOPHUA-UOHBI U HAaOIIO/EHHE MPU3HAKOB MX MPOTEKAHMS, OIBITHI,
oTpakaromue QU3nYeckre U XMMUYECKAE CBOWCTBA TJIOTCHOB U UX COCIUHEHUH (BO3MOMXHO
UCIIOJIb30BaHKE BHUICOMAaTEpHAOB), O3HAKOMJICHHWE C 00paslaMy XJIOpPHUIOB (TajJOreHUIOB),
O3HAaKOMIIEHHE C oOpa3namMu cepbl W €€ COCAMHEHHSIMH (BO3MOXKHO HCIOJBb30BaHUE
BUJIEOMATEpUallOB), HaONIOAEHHE Tpolecca OOYIJIMBaHUS —caxapa TOA  JACHCTBHEM
KOHLIGHTPUPOBAHHOW CEPHOM KUCIIOTHI, M3yYeHHUE XUMHUUECKUX CBOHCTB pa30aBICHHOW CEpHON
KHCJOTHI, TIPOBEJICHNE KaueCTBEHHON peakuuu Ha cyib(haT-uoH M HabironeHue Npu3Haka eé
NPOTEKaHUs, O3HAKOMIICHHE ¢ (PU3MUECKUMH CBOMCTBaMH a30Ta, pocdopa u UX COCANHEHUH
(BO3MO>KHO UCTIONIb30BaHKE BHICOMATEPHAIIOB), 00pa3naMu a30THBIX B HOCPOpPHBIX yrnoOpeHuil,
NOoJy4YeHHe, CcOOMpaHHWe, paclo3HaBaHWE M M3YYCHHE CBOICTB aMMHaka, IPOBEICHUE
Ka4eCTBCHHBIX pEaKUUii Ha HOH aMMOHHUS M Qochar-HOH U H3y4YCHHE NPUZHAKOB HX
NPOTEKaHUs, B3aMMOJACHCTBHE KOHIICHTPUPOBAHHOW a30THOM KHCIOTHI C MeAbl0 (BO3MOXHO
UCIIOJIb30BaHKE BHACOMATEPUANOB), M3yUYEHHE MOJAETeH KPUCTAJUIMYECKUX PEIIETOK aamasa,
rpadura, ¢yiepeHa, O3HAKOMJICHHE C TIPOLIECCOM aAcopOLUM pPacTBOPEHHBIX BELIECTB
AKTUBHPOBAaHHBIM YIIIEM U yCTPOMCTBOM MPOTHBOTa3a, MOIy4YeHHe, COOMpaHne, paclio3HaBaHue
U W3yuYeHHE CBOMCTB YIJIEKHCIIOrO ra3a, MPOBEJCHUE KaYeCTBCHHBIX PEakIni Ha KapOOHAT U
CHJIMKAT-MOHBl M M3Y4YCHHWE MPHU3HAKOB HX MPOTEKaHHs, O3HAKOMIIGHHE C NPOXyKIHMEH



CHUJIMKATHOM MPOMBIIUICHHOCTH, PEIICHUE AKCIEPUMEHTANBHBIX 3a7ad 1o TeMe «Bakneiiue
HEMETAaJIBI U UX COCTUHEHUS.

MeTtanbl 4 UX cOeIMHEHUS

OO0mas XapakTepUCTUKAa XUMHUYECKUX D3JCMCHTOB — META/UIOB HAa OCHOBAaHUM MX
nonoxeHus B [lepuoaudeckoit cucreme xumuueckux snemenToB . 1. MenneneeBa u cTpoeHus
atomoB. CTpoeHue MeTauioB. MeTtamuinueckas CBS3b M METaUIMYECKas KpUCTALTMYECKas
pemérka. DIEKTPOXUMUYECKUH pA HampsDKeHUH MeTauioB. (DU3NYECKHe W XUMHYECKHe
cBoiicTBa MeTainioB. O0mue cIoco0kl MOTydeHusT MeTayuIoB. [IoHsATHE 0 KOPpPO3WH METaJIOB,
OCHOBHBIC CITOCOOBI 3aIUTHI UX OT KOppo3uu. CIUiaBel (CTallb, YyTYH, TIOPATIOMUHUMN, OpOH3a)
Y UX TIPUMEHEHHE B OBITY U IPOMBITITIEHHOCTH.

[Ilenounbie MeTauIbl: mojgoxeHue B [leproanyueckoit cucteMe XuMUIECKUX 3J1eMeHTOB 1.
1. MenneneeBa, CTpO€HHE UX aTOMOB, HaxoXKJeHHE B npupoiae. Punyeckue u XUMHUYECKHE
cBOIicTBa (Ha mpuMepe HaTpusl u Kanus). OKCHIBI U TUAPOKCUABI HATPHs u Kanus. [I[pumenenne
IEJIOYHBIX METAJUIOB U UX COCTUHEHHIA.

[IlenouHO3eMeNbHBIE METAIBI MarHUM W KalbliMi: mojokeHue B Ilepuomuueckoit
cucreMe xumudeckux snemeHToB J[. M. MenzaeneeBa, cTpoeHHME UX aTOMOB, HaXOXJICHHUE B
npupoae. dusndeckue U XUMHUYECKUE CBOMCTBA MarHus U Kajiblus. BaxkHelue coequHeHus
KaJbIHs (OKCHUJI, TUAPOKCHA, COIH). JKECTKOCTH BOBI M CTIOCOOBI €€ yCTpaHeHHsI.

AnmtoMunuii: nosnoxkenre B Ilepuonnueckoil cucremMe XuMUYeckux snemeHToB JI. .
MenaeneeBa, CTpoeHHE aToMa, HaxoXaeHue B npupoje. dusznueckue 1 XUMUYECKUE CBOMCTBA
amroMuHAA. AMGOTEpHBIE CBONCTBA OKCHA U THIPOKCHIA aTFOMIHISL.

Kenezo: mnonoxenue B Ilepuomuueckoit cucreme Xumuyeckux osnemeHto J[. .
MenaeneeBa, CTpoeHHE aToMa, HaxoXaeHue B npupoje. dusnueckue 1 XUMUYECKUE CBOMCTBA
)kene3a. Oxcuapl, Tuapokcuasl U conm kenesa (II) m skenesa (III), mx cocras, cBoicTBa U
MOJTyYeHHE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHE C 00pasllaMHd METaJUIOB U CIUIaBOB, MX (HM3HYECKUMH CBOWCTBAMH,
U3YyYCHUE PE3yJbTAaTOB KOPPO3MH METAJUIOB (BO3MOXKHO HCIOJh30BaHKE BUACOMATCPUAIIOB),
OCOOCHHOCTEW B3aMMOJICUCTBUS OKCHJIA KATIbIVsI M HATPHUS C BOJOH (BO3MOXHO UCTIOIH30BAHUE
BHJIEOMAaTepUaioB), HCCIEOBAHUE CBOMCTB >KECTKOW BOMBI, ITpoIecca TOPEHUsS >Kele3a B
KHCIOpoae (BO3MOXKHO  HCIOJIB30BAHWE  BHJICOMATCPHANIOB), MPU3HAKOB MPOTCKAHUS
KaYeCTBCHHBIX PeaKIUii Ha MOHBI: MarHus, KalbIus, aJlOMUHMYS, [TUHKA, xene3a (I1) u xenesa
(II1), memu (II), HabmroAEHNE U OMHMCAHKE MPOLIECCOB OKPALIMBAHUS IUIAMEHH MOHAMH HATPHS,
KaJTus U KaJabIusl (BO3MOXKHO MCIOJIh30BaHKUE BUICOMATEPUAIIOB), UCCIICOBAHNE aM(pOTEPHBIX
CBOMCTB THAPOKCHIA AIFOMUHUS U THAPOKCUIA [IMHKA, PEIICHUE SKCIIEPUMEHTANBHBIX 3a7a4 110
TeMe «BaxHel1e MeTauibl U UX COCUHECHUSD.

XuMus U OKpYy:Kawas cpeaa

BemiectBa u Matepuansl B MOBCEIHEBHOM KU3HU ueioBeka. bezonacHoe UCIonb30BaHMe
BEIICCTB M XUMHYECKUX peakiuii B ObiTy. [lepBas moOMOINb TNpPU XUMHYECKUX OXKOTax W
OTpAaBIICHUSIX.

XUMUYECKOe  3arps3HCHHME  OKpyXKawilel  cpeapl  (mpeaenbHas — TOMYyCTHMAS
KOHIIeHTpalus BeecTs, ganee — [1JIK). Pons XxuMuu B pelieHuu 3KOJI0THYECKUX MTPOOIIeM.

Xumuueckuii Ikcnepumenm:

M3yYeHue 00pasoB MaTepHalioB (CTEKIIO, CIIABBI METAIIOB, TOJIMMEPHBIE MAaTEPHAIIBI).

Mesricnpeomemnuie cea3u



Peanuzarust MeXIIpeIMETHBIX CBSI3eH NPU U3YYCHUU XUMHUH B 9 Ki1acce OCYIIeCTBISCTCS
yepe3 HUCIHOJb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX IOHITHNA, TaK W TOHSATHH,
SIBJISTFOLIIUXCSL CACTEMHBIMH JJIs1 OTJCNIbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO IIHKJIA,

OO01mue ecTecTBEHHO-HAy4YHbIE TIOHSATHS: HAy4YHBIH (DaKT, THIIOTE3a, 3aKOH, TCOPWs,
aHalM3, CHHTE3, Kiaccu(UKanus,  MEePUOJUYHOCTh,  HAOJIOJEHUE,  DKCICPUMEHT,
MOJICIIMPOBAHNE, U3MEPCHHE, MOJIEIb, SIBJICHUE, TAPHUKOBBIN 3(PPEKT, TEXHOIOT U, MATECPUAJIBL.

Oduznka: Matepus, aroM, O3JEKTPOH, MPOTOH, HEHUTPOH, HWOH, HYKIHJ, HW3O0TOIIbI,
PaMOaKTUBHOCTD, MOIIEKYJa, OJJICKTPUYCCKUIM 3apsi, NPOBOJAHUKU, MOIYMPOBOJHHKH,
JIUDJICKTPUKH, (DOTOIIEMEHT, BEUIECTBO, TENO, 00BEM, arperaTHoe COCTOSHHME BEIeCTBa, I'as3,
pacTBop, pPacTBOPUMOCTb, KPHUCTAJUIMYECKAs PpEIIETKA, CIUIABbI, (DU3MUYCCKHE BEIUYHHBI,
€IMHUIIBI U3MEPEHUs], KOCMUYIECKOE IMTPOCTPAHCTRO, IIAHETHI, 3BE31b61, COITHIIE.

buonorusa: ¢orocuntes, apixanme, 6mochepa, dIKOCHCTEMa, MUHEpaJIbHBIE yIOOpEHWS,
MHUKPO3JIEMEHTBI, MAKPO3JIEMEHTHI, TUTATEIbHBIC BEIECTBA.

I'eorpadmsa: armocdepa, ruapochepa, MHUHEpaNbl, TOPHBIE TOPOABI, ITOJIEC3HBIC
HCKOIIAeMBbI€, TOTUTUBO, BOJHBIE PECypCHI.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA INPOI'PAMMBI 10 XUMHUHN HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUS

JIMYHOCTHBIE PE3YJIbTATbBI

JIMYHOCTHBIE PE3yNbTaThl OCBOEHHS MPOTrPaMMBI OCHOBHOTO 0OIIero oOpa3oBaHUs
JOCTHTAIOTCS B XOJ1e O0Y4EHUs] XUMHHU B €TUHCTBE YU€OHOM U BOCITUTATEILHON IEATEILHOCTH B
COOTBETCTBMM C TPAaJUIMOHHBIMH POCCHMCKAMH  COLUUOKYJIBTYPHBIMH H  JTyXOBHO-
HPaBCTBEHHBIMU LICHHOCTSIMH, MIPUHATHIMU B OOIIECTBE MpaBUJIaMHd U HOPMaMH MOBEACHUS U
CHOCOOCTBYIOT MpOIleccaM CaMONO3HAHMSI, CAMOPA3BUTHSA U COLIMATN3ALUH 00yUYaroImuxcs.

JIMYHOCTHBIE Pe3yNAbTaThl OTPaXKAIOT TOTOBHOCTH OOYYAIOLIMXCSl PYKOBOACTBOBATHCS
CHCTEMOH MO3MTUBHBIX IIEHHOCTHBIX OPHUEHTALMH M PacIIMpPEHHE OMbITAa IESTEIHHOCTH Ha e€
OCHOBE, B TOM YHCJIE€ B YACTH:

1) naTpHOTHYeCKOr0 BOCTIUTAHNS:

LHEHHOCTHOTO OTHOWICHHS K OTEYECTBEHHOMY KYyJIbTYPHOMY, HCTOPHUECKOMY H
HAY4YHOMY HACJICIUIO, MOHWMAaHMs 3HAYCHHUS XUMHUYECKOW HAYKH B JKU3HH COBPEMEHHOI'O
o01IecTBa, cmocOOHOCTH BJIaAeTh JAOCTOBEPHON MHQOpMaNUeld O MepedoBhIX JOCTIKEHHUIX U
OTKPBITHSIX MHPOBOH M OTEUECTBEHHOW XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHAX 00
yCTpOICTBE MHUpa U 00IECTBA;

2) rpa:KIaHCKOr0 BOCIIUTAHUSL:

NpPEACTaBICHUSI O COLMANBHBIX HOpMax M IMPaBUIaX MEKIMYHOCTHBIX OTHOIICHWH B
KOJUIGKTUBE, ~ KOMMYHHKATHUBHOW  KOMIIETEHTHOCTH B OOIIECTBEHHO  IIOJIC3HOM,
yueOHOMCCIIE0BATEBCKOH, TBOPYECKOH M APYIHMX BHAAX JACATCIBHOCTH, TOTOBHOCTH K
Pa3sHOO0pPa3HOW COBMECTHOM AEATEIIbHOCTH IIPH BBIIIOJHEHNH YU4eOHBIX, I03HABATEIIbHBIX 331a4,
BBINIOJTHEHUH XUMHYECKHX O3KCIIEPUMEHTOB, CO34AHUM YYEOHBIX IPOEKTOB, CTPEMIICHHUS K
B3aMMOIIOHMMAHHUIO U B3aMMOIIOMOIIX B TPOLIECCE 3TOW Y4eOHOH AeATeNbHOCTH, TOTOBHOCTH
OLIEHMBAaTh CBOE IOBEAECHHE M IIOCTYIKH CBOMX TOBApUINEH C MO3MLUH HPABCTBEHHBIX U
IPaBOBBIX HOPM C YUETOM OCO3HAHUSI [IOCIIEICTBUN IIOCTYIKOB;

3) HEeHHOCTH HAYYHOI'0 IIO3HAHMSL:

MHPOBO33PEHUYECKHE IPEACTABICHUA O BEINECTBE M  XUMHUYECKOM peakuuw,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTUS HAyKH WU COCTABISIOIIME OCHOBY MJIS
NOHUMAHUS CYIIHOCTH HAay4YHOW KapTUHBI MHpA, IPEACTAaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS MPHPOJBI, B3aUMOCBSI35X YEJIOBEKa C MPUPOJHON CPEenoi, O ponu
XMMUH B ITIO3HAHUH 3THX 3aKOHOMEPHOCTEI];

[I03HABATEIbHbIE MOTHBBI, HAlpaBJICHHbIC HAa IOJyYCHHE HOBBIX 3HAHMH IO XHMMUH,
HEoOXoauMble A1 OOBSICHEHUs] HAOIIONAeMbIX IIPOLIECCOB M SIBJICHUM, I03HABATEIbHOM,
MH(QOPMAIIOHHOM U YNTATENbCKOM KyJIbTYpPbI, B TOM YHCJIE HABBIKOB CAMOCTOATEILHON pabOThI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOM JIMUTEPATypOHl, AOCTYNHBIMU TEXHHYECKUMHU CPEICTBAMHU
MH(QOPMAIMOHHBIX TEXHOJIOTUH;

uHTEpeC K OOy4YeHHIO M IO3HAHMIO, JIIOO03HATEIbHOCTh, FTOTOBHOCTh U CIIOCOOHOCTH K
€aMo00pa30BaHUIO, MPOEKTHON M HCCIIENOBATENbCKON AEATEILHOCTH, K OCO3HAHHOMY BBIOODY
HaIpaBJIEHHOCTH U YPOBHS OOYYEHUS B JAJIbHEHIIEM;

4) popMupoBaHNS KYJIbTYPbI 310POBbSI:

OCO3HAHHE LIEHHOCTH JKWU3HH, OTBETCTBEHHOI'O OTHOIIEHHA K CBOEMY 3H0pPOBBIO,
YCTAaHOBKHM Ha 3I0pOBBI 00pa3 »KU3HH, OCO3HAHWE IOCIECICTBHA W HENpPUSTHE BPETHBIX
NpUBBIYEK (YMOTPEeOJICHUST alKorojisl, HApKOTHKOB, KYPEHHS), HEOOXOJMMOCTU COOIOACHUS



npaBwil OE30MaCHOCTH IPH OOpAIICHWH ¢ XUMHUYSCKUMHU BEIECTBAMHU B OBITY M PEabHOU
JKU3HU;

5) TpynoBoro BocnuTaHus:

UHTEPEC K MPAKTHYECKOMY M3YUYCHHIO TTPO(ECCHil U TpyJa pa3iuyHOro poja, YBAKCHUC
K TPyAy W pe3yibTaTaM TPYJOBOW NEATEIBHOCTH, B TOM 4YHUCIIC Ha OCHOBE NPUMCHCHUS
MPEIMETHBIX 3HAaHUH 10 XUMHH, OCO3HAaHHBIA BBIOOP WHIMBUAYAILHOW TpPaeKTOPUU
MIPOAOIDKEHUST 00pa3oBaHUsI C YY4ETOM JIMYHOCTHBIX HMHTEPECOB M CIOCOOHOCTH K XUMHH,
0O0IIIeCTBEHHBIX MHTEPECOB M MOTPeOHOCTEH, yCIenrHoW Mpo¢ecCHOHAFHON AESITeTbHOCTH U
Pa3BUTHS HEOOXOAUMBIX YMEHUH, TOTOBHOCTh aIaliTUPOBATHCSI B MTPO(ECCUOHAIBHOH Cpee;

6) 7K010rMY€eCKOr0 BOCIIUTAHUS:

SKOJIOTHYECKH TIeTIeco00pa3Hoe OTHOIICHNE K MPUPO/Ie KaK HCTOYHUKY JKU3HU Ha 3eMIie,
OCHOBE €€ CyYIIeCTBOBaHUS, MOHNMaHNE [IEHHOCTH 370POBOTO W 0e30macHOro o0pasa KH3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (PHM3MUECKOMY M TICHXHYECKOMY 3I0POBBIO,
OCO3HaHHE IICHHOCTH COOJTIOICHUS MTpaBri 0€30IMaCHOTO TTOBEACHUS IIPH padoTe ¢ BEIIECTBAMHU,
a TaKke B CUTYAIHSIX, YIPOXKAIOIINX 3/TOPOBBIO M KU3HU JIFOJIEH;

CIIOCOOHOCTH TPUMEHSTHh 3HAHUS, IMONlydaeMble TMPU W3YYCHUHW XWUMHUH, IS pPEHIeHUs
3aa4, CBSI3AHHBIX C OKPYXKawlled MNPUPOAHOW CpenoH, [ TOBBILICHUS YPOBHS
9KOJIOTHYECKOW KYJIBTYPBI, OCO3HAHMS TJIO0ATFHOTO XapaKTepa 3KOJOTHYECKHX MpobdieM u
MyTe WX pemeHHs] TOCPEICTBOM METOJOB XHUMHH, JKOJOTHYECKOTO MBIIIICHUS, YMEHHUS
PYKOBOJICTBOBAThCSI UM B TIO3HABATEIHHON, KOMMYHUKATHBHOMN M COIIMATIFHON MPAKTHKE.

METANPEJIMETHBIE PE3YJIBTATBI

B cocTtaBe MerampeaMeTHBIX pPE3yIbTaTOB BBIACIAIOT 3HAYMMBIE ISl (POPMHUPOBAHHS
MHUPOBO33pEHHsI OOIIeHAyYHBIE TTOHITHA (3aKOH, TEOpHs, MPUHII, TUTIOTE3a, (PaKT, cucTema,
MIPOIIECC, IKCTIEPUMEHT U JPYTOE.), KOTOPHIE UCTIOIB3YIOTCA B €CTECTBEHHO-HAYYHBIX YIeOHBIX
MpeIMeTax W TMO3BOJISIIOT HA OCHOBE 3HAHWN M3 3THX MPEAMETOB (hOPMHUPOBATH MPEACTABICHHE
0 IICJIOCTHOWM HAYYHOU KapTHHE MUPA, U YHUBEpPCAIbHBIC Y4eOHbIC eHCTBUS (TI03HABATEBHEIC,
KOMMYHUKATHUBHBIE, PETYIATHBHBIE), KOTOPbIE 00ECHeunBalOT (OPMHUPOBAHHE TOTOBHOCTH K
CaMOCTOSITeTILHOMY TIJIAHUPOBAHUIO U OCYIIECTBICHUIO YUCOHOH IEATEIEHOCTH.

INo3HaBaTe/IbHBIE YHUBEPCAJbHBIE YUeOHbIE AefiCTBHS

Ba3oBble Jioruyeckue 1eiicTBUA:

YMCHHS KCIIOJIB30BAaTh MPHUEMBI JIOTHYECKOTO MBIIUICHUS TPH OCBOCHUM 3HAHMIA:
PacKphIBaTh CMBICI XMUMHYCCKUX TMOHITHN (BBIACNATh WX XapaKTEpHBIC IPHU3HAKH,
YCTaHABIUBATh B3aMMOCBS3b C JPYTUMU MMOHATHSIMH), UCIIOJIb30BaTh MOHATHUS JJIS OOBCHCHHS
OTJICNBHBIX (DAKTOB U SIBJICHHWI, BBHIOMpPATh OCHOBAHMS W KPUTCPUH JUIS KiacCU(DUKAIUA
XUMHUYECKUX BEIIECTB M XUMHUYCCKUX PEAKIIUH, YCTAaHABIUBATh IPUIMHHO-CJICICTBEHHBIC CBA3H
MEXJTy 00bEKTaMU U3yUeHUS, CTPOUTH JIOTHYECKUE PACCYKICHUS (MHIYKTUBHBIC, ICTYKTUBHBIC,
0 aHAJIOTHH), JICJIATh BBIBOBI M 3aKTFOUCHUS;

YMCHHE MPUMEHATH B MPOIECCE MO3HAHUS MOHATHS (MIPEAMETHBIC U METAINPEIMETHBIE),
CUMBOJIMYECCKHE (3HAKOBBIC) MOJIENIM, MCIIOJIb3YEMbIC B XUMHH, MPEOOPa30BBIBATH IIMPOKO
MIPUMEHSICMbIC B XUMHUH MOJICIILHBIC MPEICTABICHUS — XUMUYECKHI 3HAK (CUMBOJI DJIEMEHTA),
XUMHuUeckas (opMysia ¥ YpaBHCHHUE XHUMHUYECKOW pEAKIMU — TMPU PEHICHUU Yy4eOHO-
MO3HABATENBHBIX 33Ja4, C Y4YETOM OTUX MOJCNBHBIX TMPEJACTABICHUN BBISBIATH U
XapaKTePU30BaTh CYNICCTBCHHBIC MPHU3HAKU M3Y4YacMbIX OOBEKTOB — XUMHUYCCKHX BEILECTB H
XUMHYECKAX PEaKIW, BBISBISITH O0IIHE 3aKOHOMEPHOCTH, MPUYNHHO-CIICICTBEHHBIE CBSI3U H
MIPOTHUBOPEYHS B U3yUaEMBIX MPOIIECCaX U SBJICHUSX.



Ba3oBble ucciienoBaTebCKHeE AeliCTBUA:

YMCHHE HCIOJIb30BaTh MOCTABJICHHBIC BOMPOCHl B KAa4eCTBE MHCTPYMCHTA MO3HAHUSA, a
TaKkKe B KayeCTBE OCHOBBI i (DOPMUPOBaHUS THUIIOTE3bl 1O MPOBEPKE MPABUIBHOCTH
BBICKA3bIBACMBIX CYKICHHIA;

MPUOOPETCHHUE ONbITa MO IUIAHUPOBAHHIO, OPraHU3aIlMM M TPOBEACHUI0 YYCHUYCCKUX
9KCIEPUMEHTOB, YMEHHE HaOJI0AaTh 32 XOAOM IpOLEcca, CaMOCTOSITENbHO MPOTHO3UPOBATH
€ro pe3ynpTaT, GopMyIupoBaTh 0000IIEHUS M BBIBOJIBI IO PE3yIbTaTaM MPOBEAEHHOTO OTIBITA,
WCCIIEJIOBAHNS, COCTABIIATH OTUYET O MPOJIEIaHHON pabdoTe.

Paborta ¢ nndopmanueii:

YMEHHE BBIOMpPATh, AHATMU3UPOBATh W HWHTEPIPETUPOBATH WHGOPMAIMIO PA3ITAIHBIX
BUIOB M (DOpM TpeACTaBIEeHUs, MOTyYaeMyl0 W3 Pa3HBIX WCTOYHHKOB (HAYYHO-TIOMYJISpHAsS
JTUTEepaTypa XHMHAYECKOTO COJEpXKaHWs, CIpPaBOYHBIE TocoOuWs, pecypcel HHTepHera),
KPUTHYECKH OLIEHUBATH MPOTHBOPEUYHBYIO U HETOCTOBEPHYIO HH(POPMAIIHIO;

YMEHHE TIPUMEHSTH Pa3IMdHbIe METOMIBI U 3aIPOCHI TPH MOMCKE U 0TOOpe WH(OpMAITIH
¥ COOTBETCTBYIOIINX JTAHHBIX, HEOOXOAMMBIX U BBHIMIOJHEHUS y4eOHBIX M ITO3HABATENbHBIX
3ama4  OMpeAel€HHOTO THMa, TNPUOOpPEeTeHHWEe OmbiTa B OOJIACTH  WCTOIH30BAHHA
WH(POPMAIIIOHHO-KOMMYHHUKATUBHBIX ~ TEXHOJOTHH, OBJIAJeHHEe KYyJIbTypOd aKTUBHOTO
WCTIONB30BAHMS PA3IUYHBIX IMOMCKOBBIX CHCTEM, CAMOCTOSTENHHO BHIOMPATH ONTHMAJIHHYIO
thopmy mpencrasieHuss WHGOPMAIMHM M WLIIOCTPUPOBATH peIIaeMble 3a1addl HECIOKHBIMU
CXeMaMH, TuarpaMMami, ApyrumMu popmamu rpaduku U BX KOMOWHAIISIMI,

YMEHHE WCIIONB30BaTh M aHAIW3WPOBATh B MpOIEcCe y4eOHOM W HMCCIeMOBATEeIhCKOM
JeATeTbHOCTH WH(GOPMAIMI0 O BIUSHUM TPOMBINUICHHOCTH, CEIbCKOTO XO3SiiCTBa W
TPAHCIIOPTA Ha COCTOSIHUE OKPYKAOIIEH PUPOIHOUN Cpeapl.

KoMMyHHKaTHBHBIE YHHBePCAJIbHbIE y4eOHbIe JeCTBUS:

YMEHHS 3aJaBaTh BONPOCH (B Xone auaiora W (WIM) TUCKYCCHH) TI0 CYIIECTBY
o0cykgaeMoll  TeMbl, (OPMYJIUPOBATh CBOW MPEIOKEHHUS OTHOCUTEIHLHO BBIMOJHCHUS
MpeJI0KEHHON 3a1a4H;

YMCHHS TPEJACTABIATh IOJIyUYEHHBIC PE3yJIbTaThl IO3HABATEIBHON JIEATEIBHOCTH B
YCTHBIX U TUCHbMEHHBIX TEKCTaX; JIENaTh MPE3CHTALUIO PE3YIbTATOB BHIMIOJIHCHUS XUMHYECKOTO
JKCTIeprMeHTa (71abopaTOpHOTO OIbITa, JabOpaTOPHOW pabOTHI IO HCCICIOBAHHUIO CBOKMCTB
BEIIECTB, y4eOHOTI'O IIPOEKTA);

YMCHHS y4eOHOTO COTPYAHUYECTBA CO CBEPCTHUKAMH B COBMECTHOMW TO3HABATEIHHON H
UCCJICJIOBATENIBCKON JISATSILHOCTH TMPH PEIICHUM BO3HUKAIONIUX MPOOJIEM HAa OCHOBE y4éTa
0oOIMX WHTEPECOB U COTJIACOBAHUS MO3UIUHN (00CYXKIEHUS, OOMEH MHEHUSMH, «MO3TOBBIC
IITYPMBD», KOOPJAHHAIIUS COBMECTHBIX JCUCTBUH, ONPEIEICHNE KPUTEPUCB TI0 OIICHKE KayecTBa
BBITIOJTHEHHOU paOOTHI U IpyTHE).

PeryasiTuBHBIE YHUBEpPCAJIbHbIE YUeOHbIE A€iiCTBHA:

YMEHHE CaMOCTOSTEIILHO ONPECIATh Ie]IN ACSITeIbHOCTH, IJIAaHUPOBATh, OCYIIECTBIIATh,
KOHTPOJIMPOBaTh M TNPU HEOOXOIUMOCTH KOPPEKTUPOBATh CBOK JICSATEILHOCTh, BHIOUPATH
HauOonee HSPQEKTUBHBIE CHOCOOBI pelmIeHUS YYeOHBIX M MO3HABATEIBHBIX  3ajad,
CaMOCTOSITETTLHO COCTaBIATh WM KOPPEKTUPOBATh MPEJIOKCHHBIA alIrOpUTM JCUCTBUU TpU
BBITIOJIHCHUW 3aJ]aHWii ¢ YYETOM TMIOJIYYCHHS HOBBIX 3HAHHHA 00 HM3y4aeMbIX OOBEKTax —
BEIICCTBAX U PEAKIUAX, OIIECHUBATh COOTBETCTBHE TOJYYCHHOTO Pe3yJbTaTa 3asBJICHHOW LICIH,
YMEHHE UCTIOIh30BaTh U aHATM3UPOBATh KOHTEKCTHI, TIPe/jIaraeMble B YCIIOBUH 3aJaHAH.

MNPEJIMETHBIE PE3YJIbTATDI



B cocraBe npeaMeTHBIX pPe3yJabTaTOB IO OCBOCHHIO OO0SA3aTENBHOTO COJCpIKAHUS,
YCTaHOBJICHHOTO JIaHHOW (hefepaibHOl pabouell MpOorpaMMoid, BBIIEISIOT: OCBOCHHBIC
0o0ydJarolMMKCS HAyYHbIC 3HAHHS, YMEHHS M CIIOCOOBI JCHCTBWIA, creruduueckue s
MPEeIMETHONH 001acTH «XUMHUS», BHUIBI JNEATEIBHOCTH IO TIOJIYYCHHUIO HOBOTO 3HAHWSI, €ro
UHTEPIPETAIUH, TPEOOPA30BAHUIO M MPUMECHEHUIO B PAa3JIUYHBIX YUYCOHBIX U HOBBIX CUTYAIlHSIX.

K xoniry oOyueHus B 8 Kjacce mpenIMeTHbIE Pe3yIbTaThl HA 0A30BOM YPOBHE JOJKHBI
oTpakaTh CHOPMHUPOBAHHOCTH Y OOYUAIOIIIMXCS YMEHHIA:

® PACKpHIBATh CMBICII OCHOBHBIX XHMHYCCKHUX TIOHSATHI: aTOM, MOJICKYJa, XMMHUYCCKUN
3JIEMEHT, TIPOCTOE BEIIECTBO, CJOXKHOE BEHIECTBO, CMeCh (OJHOPOAHAs U
HEOJTHOPOJIHAS), BAJICHTHOCTh, OTHOCHUTEIIbHAS aTOMHAs W MOJICKYJISpHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBas JOJsI XUMHUYECKOTO
3JIEMEHTa B COCJWHEHUM, MOJISIPHBIA OOBEM, OKCHJ, KHCIOTa, OCHOBaHHE, COJIb,
3NEKTPOOTPULIATEIIEHOCTD, CTCTIICHb  OKHUCIICHHWS,  XHMHYECKas  peakius,
KJIaCCU(UKAIVsI PEaKIUi: peakiuyd COCIUHCHUsS, PEaKIUU Pa3IOKEHUS, PEaKiuu
3aMEIICHMsI, PEaKIMi OOMEHAa, 3K30- W DHIOTCPMHUYCCKUE PEaKIMH, TEILUIOBON
3ddexT peaknuu, SOPO aToMa, ICKTPOHHBIM CIIOH aroma, aTOMHAs OpOWTAalb,
paauyc atoma, XUMHYECKas CBs3b, TMOJSPHAs W HEMOJISIPHAs KOBAJICHTHAS CBS3b,
WOHHAs CBSI3b, MOH, KATUOH, aHUOH, PaCTBOP, MacCOBasl JIOJIS BEIIECTBa (MPOIICHTHAS
KOHIICHTpAITHs) B pacTBOPE;

® WITIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XUMHUYECKHX TOHATUH W MPUMEHSATH 3TH
TIOHSATHUS TIPY OTMCAHUH BEUIECTB U UX MIPEBPAIICHUH;

® IICTIOJIB30BATh XUMHYECKYI0 CHMBOJIMKY IUIS COCTaBIeHUS (OPMyN BEIIECTB U
YpaBHEHUI XUMUUYCCKUX PEAKIUH;

® OTIPE/ICTIATh BAJIEHTHOCTh AaTOMOB JJIEMEHTOB B OWHApHBIX COEIUHEHHAX, CTENEHb
OKHCIICHUSI DJIEMEHTOB B OMHAPHBIX COCMWHEHHSX, MPHHAJIEKHOCTh BEIIECTB K
ompeAenéHHOMY KJaccy COeIWHEHWil 1o (opMylaM, BHJ XWMHYECKOH CBS3H
(xoBaJIeHTHAsI ¥ MOHHAS) B HEOPTAaHHMYECKUX COCTMHEHMSIX;

e packpbiBaTh cMmbich Ilepuoaudeckoro 3akoHa . M. MeHneneeBa: n1eMOHCTpUPOBATH
MOHUMAaHUE TEPUOTUIECKON 3aBUCHMOCTH CBOWCTB XHMHYECKHX JJIEMEHTOB OT WX
nonokeHus: B llepmommyeckoit cucreMe, 3aKOHOB COXPAHEHHS MAacChl BEIIECTB,
MOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YIeHHS, 3aKOHA ABOTa/Ipo;

® ONKCHIBATh M XapaKTepu3oBaTh TaOmWuHyl Qopmy Ilepuogudeckoii cucTembl
XUMHYECKUX SJIEMEHTOB: pa3iNyaTh TMOHATHS «TJIaBHAs Noarpymnmna (A-rpymma)» u
«mmobounas moxarpymnma (b-rpymma)», mameie w OosbINe TEPHUOIBI, COOTHOCHUTH
0003HaYCHUs, KOTOpPBIC HMEIOTCs B Tabiuie «llepuomuueckas cucTeMa XUMHUYIECKUX
anementoB /. . MeHjeneeBay ¢ YUCIOBBIMU XapaKTEPUCTHKAMHU CTPOCHUS aTOMOB
XUMHYECKAX DJIEMEHTOB (COCTaB W 3apsi sapa, oOImiee YWCIO 3JIEKTPOHOB U
pacrpeneneHre ux 1Mo dJIeKTPOHHBIM CIIOSIM);

® KJIacCU(PUIIMPOBATh XUMUYECKHE DJIEMEHTHI, HCOPTAaHHMUYCSCKUE BEIECTBA, XMMHUYCCKUC
peakiuu (10 YUCIy W COCTaBy yYacCTBYIOIIUX B PEAKIMU BEIICCTB, 1O TEIJIOBOMY
spdexry);

® XapaKTepu30BaTh (OMHCHIBATh) OOIIME XMMHUYECKUE CBONCTBA BEIIECTB Pa3IHMUHBIX
KJIACCOB, TOJTBEPKIas OIMUCAaHWE MPUMEPaMU  MOJICKYJSPHBIX  YpaBHEHUH
COOTBETCTBYIOIIUX XUMUYCCKUX PEAKIIHIA;



® IPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT HMX Ka4eCTBEHHOT'O COCTaBa,
BO3MOKHOCTH TIPOTEKAHMS XUMHUECKUX MTPEBPALICHAN B PA3IMIHBIX YCIOBHSAX;

® BEIUUCIIATh OTHOCUTENHHYIO MOJEKYJSIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO
JIOITF0 XUMHUYECKOTO dJIEMEHTa 10 (POpMyIie COSAMHEHNs, MaCCOBYIO JIOJIO BEIIECTBa
B PacTBOpE, MPOBOJUTH PACUETHI IO YPAaBHEHHIO XUMUIECKOH peakiny;

® IPUMEHSATh OCHOBHBIE OIEPAIlMH MBICIUTEIBHON AESITeThHOCTH — aHAIW3 U CHHTE3,
cpaBHEHHE, 0000IICHIE, CHCTEMATH3AITNIO, KIAaCCU(PUKAIINIO, BEIIBICHUE TPUIHHHO-
CIIEJICTBEHHBIX CBSI3€W — JJISI M3YYCHHS CBOWMCTB BEIIECTB M XMMHYECKUX PEAKIIHA,
€CTeCTBEHHO-HAyYHbIE = METOABl  IO3HAHUS —  HAONIOEHWE, HW3MEpeHHeE,
MOJIEJIMPOBAHNE, IKCIIEPUMEHT (peabHbII 1 MBICTICHHBIH);

eclefoBaTh IMpaBWiIaM [OJb30BaHUS XHMHUYECKOM TOCyaod ©  J1a0opaTOpHBIM
0o0opyJOBaHHEM, a TakKe MpaBWUiIaM OOpallleHHsl C BEIIECTBAMH B COOTBETCTBHU C
WHCTPYKIIUSIMHM 110  BBIIIOJIHCHUIO JIA0OPATOPHBIX XUMHYCECKUX OIBITOB  I10
MONTyYeHUI0 W COOMpaHWIO Ta3000pa3HBIX BeIIeCTB (BOAOPOAa M KHCIOPOIa),
MIPUTOTOBJIEHUIO PAacTBOPOB C ONpEJENEHHON MaccOBOM JAOJNed pacTBOPEHHOTO
BEIIeCTBa, IUIAHWPOBATb W  TPOBOAWTH XHUMHYECKHE OKCIIEPUMEHTHI  II0
pacrmo3HaBaHUIO PACTBOPOB MIENOYEH M KUCIOT C MOMOIIBIO HHIUKATOPOB (JaKMYyC,
(heHnondranenH, METUIOPAHXK U IPYTHE).

K xonmy oOydeHus B 9 Kjacce mpeIMeTHbIE Pe3yIbTaThl HA 0a30BOM YPOBHE JOJIKHBI

oTpakaTh CHOPMHUPOBAHHOCTH Y OOYUATOIIIMXCS YMEHHIA:

® DAaCKpHIBaTh CMBIC] OCHOBHBIX XMMHYECKHUX MOHATHHA: XUMHYECKHUH SJIEMEHT, aToM,
MOJIEKyJla, WOH, KaTHOH, aHHOH, IIPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO,
BaJICHTHOCTD, JEKTPOOTPULIATETILHOCTD, CTETIIEHb OKUCIICHHSI, XUMHYECKasi PeaKiusl,
XHUMUYecKasl CBs3b, TETIOBOH 3(pdeKT peakumu, MOJib, MOJSIPHBIA 00BEM, pacTBOp,
3IEKTPOIIUTHI, HEIJEKTPOIIUTHIL, SIIEKTPOIUTHIECKAs TUCCOLUAITHS, PEAKIINH HOHHOTO
oOMeHa, KaTalnM3aTop, XHMHUYECKOS paBHOBECHE, OOpaTHMBIe W HeOoOpaTHMEBIC
peaxnuu, OKHCIIUTEbHO-BOCCTAHOBUTEIIBHBIC peaxnmu, OKHCIIUTENb,
BOCCTaHOBHUTENb, OKHCIIEHHE W BOCCTAaHOBJICHHE, aJUIOTPONHA, aM(pOTepHOCTb,
XUMHUYECKass CBA3b (KOBaJeHTHAs, HWOHHAS, METAJUIMYecKas), KpUCTAJUIHYecKas
pemérka, KOppo3usi METAJIIOB, CIUIaBHI, CKOPOCTh XHMHYECKOW PEaKInH, MIPeIeTbHO
nonyctuMas koHueHntpanus 11K BeniecTsa;

® WITIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XUMUYECKHX TOHATUH W MPUMEHSATH 3TH
MOHSTHS IPU OMUCAHUH BELISCTB M UX MPEBPAIICHHIA;

® JICTIONIB30BAaTh XUMHUUYECKYI0 CHUMBOJMKY MJISi COCTaBieHHs (OPMyN BeUIeCTB U
YpaBHEHUI XUMUUYCCKUX PEAKIUH;

® OTIPE/ICTATh BAJICHTHOCTh W CTENEHb OKHUCIICHUS XHUMHYECKHX JJIEMEHTOB B
COEIMHEHHSX PA3TUIHOTO COCTaBa, NMPHUHAIJIC)KHOCTh BEIIECTB K OMPEICIEHHOMY
KJIacCy COeMWHEHHH 1Mo (opMysaM, BHJl XUMHUYECKOW CBSI3U (KOBaJIEHTHAS, NOHHAS,
MeTaJUIM4ecKasi) B HEOPraHWYeCKUX COCIAMHEHHSX, 3aps] HOHA IO XHUMUYECKOH
(hopmyite, xapakTep cpeibl B BOJHBIX PacTBOpaX HEOPTAaHWYIECKUX COSAMHEHUH, THII
KPUCTAUIMYECKOH PEIIETKH KOHKPETHOTO BEIIECTBA;

e packpriBath cMbIci [lepuoanueckoro 3akona JI. M. MenzaeneeBa U 1eMOHCTPUPOBATh
ero NMOHMMAaHUe: OIMCHIBATh U XapaKTepHu30BaTh TabmuaHyo ¢hopmy llepuommaeckoit
CHCTeMBl XHMHYECKHX JJIEMEHTOB: pa3iuyaTh IMOHITHA «TJaBHas moarpymma (A-
rpynma)» u «mnobouyHas moarpynmna (b-rpynma)», mamsie w OonbIINE TTEPHOIBI,



COOTHOCUTh OOO3HAUEHUS, KOTOPHIE HMEKOTCS B IEPUOJUYECKON Tabnwie, ¢
YHCIIOBBIMU XapPaKTEPUCTHKAMH CTPOCHUS aTOMOB XUMUYECKHUX 3JIEMEHTOB (COCTaB U
3apsy sipa, 00IIee YUCIO ICKTPOHOB U PACIIPE/ICIICHUE UX TI0 AJICKTPOHHBIM CIIOSIM),
OOBSCHATh OOIME 3aKOHOMEPHOCTH B W3MCHCHHUM CBOWCTB JJICMCHTOB U HX
COCIIMHCHHI B TIPEJIeNiaX MaJIbIX MEPHUOJIOB U TIABHBIX MOATPYII C YY4ETOM CTPOSHUS
WX aTOMOB;

® KJIacCU(PUIIMPOBATh XUMUYECKHE DJIEMEHTHI, HCOPTAaHHUYSCKUE BEIECTBA, XMMHUYCCKUC
peakiuu (10 YUCIy W COCTaBy yYacCTBYIOIIUX B PEAKIIMU BEIIECTB, 1O TEIJIOBOMY
3¢ ey, Mo U3MEHECHUIO CTETIICHEH OKUCICHHSI XUMHUYECKUX AIIEMEHTOB);

® XapaKTepru30BaTh (OMHCHIBATh) OONIHE H Ccrenu(PHICSCKHe XUMHUYCCKHE CBOMCTBA
MIPOCTHIX U CIIOKHBIX BEIIECTB, MOJTBEPKAasl OMMCAHNE MPUMEPAMHU MOJIEKYIISIPHBIX
Y MOHHBIX YPAaBHCHUH COOTBETCTBYIOIIUX XUMHUYCCKUX PEaKIIUi;

® COCTABJISITh YPABHEHUS 3JIEKTPOJIUTUYECKON AUCCOUMALNU KUCIOT, IIEIOYEed U COJIeH,
TIOJTHBIE ¥ COKPAIIEHHBIC yPaBHEHHS peaklnii HOHHOTOo 0OMeHa, YpaBHEHHUS PEaKIIHi,
MOJITBEPKAAIOIINX CYIIECTBOBAHHE T'€HETUYECKOW CBS3M MEXAy BEIIeCTBAMHU
Pa3IMYHBIX KJIACCOB,

® PaCKpBHIBATh CYIIHOCTh OKHCIIUTEIHHO-BOCCTAHOBUTENFHBIX PEaKIUil MOCPEACTBOM
COCTaBJICHHS JJIEKTPOHHOTO OaaHCca 3THUX PEaKIfuii;

® IPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHCUMOCTH OT WX CTPOCHWSI, BO3MOXXHOCTH
MIPOTEKAHUS XUMUYCCKUX MPEBPALICHHIA B PA3JINYHBIX YCIOBUSIX;

® BHIUUCIIATh OTHOCUTEIFHYI0 MOJICKYJISPHYIO U MOJISPHYIO MAacChl BEIIECTB, MaCCOBYIO
JIOJTEF0 XUMHUYECKOTO JIEMEHTa 10 (POpMyJie COSAMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA
B PacTBOpE, MIPOBOUTH PACUETHI IO YPAaBHEHUIO XUMUYECKOHN pEaKIny;

e COONIOIaTh TIpaBWJIA TIOJNB30BAHMS XWMHYECKOH TIOCYIOH ®  J1abOpaTOPHBIM
o0opymoBaHHeM, a TakKe NpaBuia OOpamieHHs] C BEIIECTBAMH B COOTBETCTBUH C
WHCTPYKIMSIME 110  BBIIIOJIHEHUIO JTA0OPATOPHBIX XMUMHYECKHX OMNBITOB  II0
MOJTYYSHUIO U COOMPAaHMIO Ta3000pa3HbIX BEIIECTB (aMMHUAKa U YTIIEKUCIIOTO Ta3a);

® IPOBOJIUTH PEAKINH, MOATBEPKIAIONINE KAYeCTBEHHBI COCTaB PAa3WYHBIX BEIIECTB:
pacmo3HaBaTh OIBITHBIM MyTEM XJIOPHA-, OpOMUA-, HOAWI-, KapboHat-, Qocdart-,
CHIIMKAT-, Cynb(ar-, THAPOKCHUA-UOHBI, KATHOHBI aMMOHHA W HWOHBI W3yYEHHBIX
METAIJIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPaX HEOPTAHUIECKHUX BEIECTB;

® IPUMEHSATh OCHOBHBIE OIEPAIlMH MBICIUTEIBHON AEsTeThHOCTH — aHAIW3 U CHHTE3,
CpaBHEHHE, OOOOIIeHHEe, CUCTEMAaTH3aIlfI0, BBISBICHUE TPUINHHO-CIEACTBEHHBIX
CBsI3€d — JUIsl U3YyYEHHs CBOICTB BELIECTB U XWMHYECKHX PEaKLUUN, €CTECTBEHHO-
Hay4dHbIE METONbl TIO3HAHWA — HAONIONEHHE, W3MEpPEeHHe, MOJCIHPOBAHHE,
9KCTIEPUMEHT (peaTbHBIN M MBICJICHHBIH).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KUIACC
KoanuectBo yacos
Ne HanmeHnoBaHue pa3jeioB U TeM DJIeKTpOHHbIe (HH(ppOBbIE)
KonTposabu [MpakTnyeck
n/n NPOrpaMmbl Bceero oHTpO. pa ec o0pa3oBaTesibHbIE PecypChl

ble padoThbI ue padboTbl

Pa3nea 1. IleppoHavyanbHble XUMHUYECKHE NIOHATHS

Xumus — BaxHas 001acTh
1.1 €CTECTBO3HAHMS U NIPAKTUUECKOU 5 2
JESTEIbHOCTH YEJI0BEKA

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢c

bu6mmoreka LIOK

1.2 B 15 1
CILCCTBA M XHMITHECKHE peakiiu https://m.edsoo.ru/7f41837¢c

Hroro no pazneny 20

Pasnen 2. BaxkHeililune npeacTaBuTe Id HEOPraHMYeCKUX BelleCTB

)1 Boznyx. Kucnopon. Ilonsitue 06 6 bubnuoteka [JOK

' OKCHJaX https://m.edsoo.ru/7f41837¢
29 Bonopona. Ilonstue o kucinorax u 2 1 bu6mmoreka [IOK

' COJISIX https://m.edsoo.ru/7f41837¢c
)3 Boga. PactBopsr. [lonsitue 06 5 1 1 bu6mmoreka [IOK

' OCHOBAHMAX https://m.edsoo.ru/7f41837¢c

2.4 OCHOBHBIE KJIACChI 11 1 1 bubmuoreka [IOK



HEOPraHWYECKUX COCIMHEHUIN https://m.edsoo.ru/7f41837¢

Hroro no pazneny 30

Pa3nea 3. Ilepuoanyecknii 3axkoH u Ilepuoguyeckas cucrema xummudeckux d1emenToB /I. M. Mennesneesa. CTpoeHue aToMoOB.
Xumuyeckas cBsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbBIC PEAKIHH

[Iepuoanueckuii 3aK0H U

3.1

[lepuonnueckas cucrema 7 bu6mmoreka LIOK
XAMUYECKUX 35eMeHToB /1. 1. https://m.edsoo.ru/7f41837¢
MenneneeBa. CTpoeHne atoma
XUMHU4YeCcKast CBAI3b. Bu6 110K
HOJIHOTEKA
2 - 2
3 Oxucnmrenso 8 https://m.edsoo.ru/7f41837¢c
BOCCTAHOBUTEIBHBIE PEAKITUU
bu6mmoreka [IOK
u 15
TOTO O pasaely https://m.edsoo.ru/7f41837¢
PesepBHOE BpeMs 3 bubnnorexa [IOK
p p https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 68 5 5

[NPOTPAMME



9 KVIACC

Ne HanmeHoBaHMe pa3jeioB U TeM
n/n NporpamMmbl

Pa3nes 1. BemecTBo M XMMHUYecKHe peaKI UM

[ToBTOpeHMEe U yrirybsieHre 3HaHUM

1.1
OCHOBHBIX Pa3fIeNIOB Kypca 8 Kiacca

19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX
' peaxiuii

3J'IeKTp0J'II/ITI/ILICCKa}I AUCConuanus.

1.3
XUMHUYECKUE PEAKIIMU B pacTBOPAX
Hroro no pazneny

Pa3znea 2. HemeTasIbl M X cOeTHHEHUS

OO611ast XapakTeprUCTUKA XUMHUECKUX

2.1
aneMeHToB VIIA-rpynmsl. ["anorenst
OO1m1ast XxapaKTepUCTHKa XUMUYECKUX

2.2 aneMeHToB VIA-rpynmsl. Cepa u eé
COEIUHEHUS

)3 OO1m1ast XxapakTepUCTHKa XUMHYECKHX

aseMeHTOB VA-rpymisl. A30T, pochop u ux

KoanuyecTBo 4acoB

Beero KonTtpousn
bIe padoThI
5 1
4
8 1
17
4
6
7

IIpakTH4eckn
e padoThI

DJIEKTPOHHBIE
(uudposbie)
o0pa3oBaTe/bHbIE

pecypcbl

bu6nmoreka [JOK
https://m.edsoo.ru/7f41a636

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

bu6nmoreka [JOK
https://m.edsoo.ru/7f41a636

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636




COCIUHECHUA

OO6mrast XapakTeprUCTUKA XUMHUECKUX
24 anemeHTOB I[VA-rpynnsl. Yriepon n
KPEMHHI ¥ UX COCTMHEHHS

Hroro no pazneny

Pa3znea 3. Mera/liibl 1 UX COeANHEHH S

3.1 OO01me cBOMCTBA METAJLIOB

32 BaxxHel1me MeTamisl 1 UX COEIUHEHUS

Hroro no pazneny

Pa3znen 4. Xumus u oxkpy:xamomas cpeaa

4.1 BemecrBa u MaTepHraJibl B J)KU3HU YCIIOBCKA

Hroro no pazneny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB 110
[NPOTPAMME

25

16

20

68

bu6nmoreka [JOK
https://m.edsoo.ru/7f41a636

bu6nmoreka [JOK
https://m.edsoo.ru/7f41a636

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

bu6nmoreka [JOK
https://m.edsoo.ru/7f41a636

bu6nuorekxa [JOK
https://m.edsoo.ru/7f41a636




HOYPOYHOE IIVIAHUPOBAHHUE
8 KUIACC

Ne

wn Tema ypoka

IIpenmet xumuun. Posb XuMuu B KU3HU
yeJjioBeka. Teja U BemecTna

Ilonstue o METOJaX IIO3HAaHHUA B XUMHHN

[Ipaxktuueckas padora Ne 1 «IIpaBuia
paboThI B 1a00paTOpUU U PUEMBI
oOparieHus ¢ 1abopaTOPHBIM
000pyIOBaHUEMY

Yuctele BemecTBa 1 cMecu. Crocoobl
paszeieHus cMecen

[IpakTuyeckas padora Ne 2 «Pa3znenenue
cMmeceil (Ha mpuMepe OYUCTKHU MOBapeHHON
COIIN)»

ATOMEI U MOJICKYJIbI

XUMHYECKHUE 3JIEMEHTBI. 3HAKH (CUMBOJIbI)

KoanuyecTBOo 4acoB

Bcero

Kontpoin
HbIE
padoThI

IIpakTHye
cKHe
padoThI

Jlara
H3Y4YeH
us

DJIEKTPOHHBIE
uugposbie
o0pa3oBaTe/bHbIE

pecypchl

bu6nmorexa [JOK
https://m.edsoo.ru/ff0d210c

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d227¢

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d23dc

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d26ca

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d28c8

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d2a6¢

bu6mmoreka [IOK




10

11

12

13

14

15

16

17

XUMHNYECKHUX IJICMCHTOB

[IpocTsle 1 ClOKHBIE BENIECTBA

ATOMHO—MOJ’IeKy.]'ISIpHOC YUCHHUC

3aKOH ITOCTOSIHCTBA COCTaBa BELIECTB.
Xumnueckas popmysia. BaieHTHOCT
aTOMOB XMMHMYECKHUX JIEMEHTOB

OrtHOCHUTEIbHAA aTOMHAs Macca.
OTHOCUTENBHAs MOJIEKYJISIpHAsl Macca

MaccoBas g0yl XUMHYECKOI0 PJIEMEHTa B
COCOIUMHECHNN

KomnuecTto BemectBa. Moisb. MossipHas
macca

dusnueckue 1 XUMHYECKHE SIBJICHUS.
XuMu4ecKas peakuus

[Ipu3Haku u ycinoBus NpOTEKaHUS
XUMHYECKUX PEAKIU

3aK0oH COXpaHEHUsI MaCChl BEIIECTB.
XHWMHUYECKUE YPAaBHEHUS

Breraucnenns KOJIMYECTBA, MaCChl BCIIICCTBA
110 YPaBHCHUAM XUMHYCCKUX peaKuHﬁ

https://m.edsoo.ru/ff0d2be8

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d2a6¢

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d2d50

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d2eae

bu6nmmoreka [JOK
https://m.edsoo.ru/ff0d323c

bu6nmorexa [JOK
https://m.edsoo.ru/ff0d350c

bu6nuoreka [IOK
https://m.edsoo.ru/ff0d5230

bu6nmmoreka [JOK
https://m.edsoo.ru/ff0d37fa

bu6nmorexa [JOK
https://m.edsoo.ru/ff0d3al6

bu6nmmoreka [JOK
https://m.edsoo.ru/ff0d3b88

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d5708




18

19

20

21

22

23

24

25

Knaccudukamnms XuMruaeckux peakiuit
(coenuHeHus, pa3oXKEeHHs, 3aMEIIECHNUS,
obmMmeHa)

M. B. JIoMOHOCOB — y4€HBIN-
sunukiIoneauct. O000ImEeHne u
cUCcTeMaTu3alus 3HaHu’

KonTponsHas padorta Nel no teme
«BemecTBa 1 XUMHUECKUE PEAKIUI»

Bosnyx — cmech razoB. CocTaB Bo3ayxa.

KI/ICJ'IOpOI[ — DJICMCHT U MPOCTOC BCIICCTBO.

O30H

dusnyueckrue U XMMUYECKHE CBOMCTBA
KHcJiopoaa (peaKI_lI/II/I OKHMCJICHUA, ropeHHe).
[TonsiTue 00 OKCHJgax

Crioco0bI nostyueHus KUCIopoa B
71a00paTOpPUX U IPOMBILIUIEHHOCTH.
[Ipumenenue kuciopona

TennoBoil 3¢ ekt XxuMudeckoi peakium,
MIOHATHE O TEPMOXUMHUYECKOM YPAaBHEHUH,
9K30- U DHJOTEPMUYECKUX PEaKLIMAX

TornnuBo (HedTh, yroib U METaH).
3arpsi3HEHUE BO3yXa, COCOOBI €ro
IPEIOTBPALICHUS

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d3f34

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d40c4

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d4290

bu6nmmoreka [JOK
https://m.edsoo.ru/ff0d448e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4614

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d497a

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d4790

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4c4a




26

27

28

29

30

31

32

33

34

35

[IpakTuueckas pabora Ne 3 o Teme
«Ilomydenne u coOupaHue KUcaopoaa,
W3y4YEHHUE €ro CBOMCTB)

Bonoponx — 31eMeHT B IPOCTOE BELIECTBO.
Haxoxnenue B npupone

duznuyeckre 1 XUMUYECKHE CBOMCTBA
Bojiopoia. [Ipumenenue Bogopoaa

TloHATHE O KUCIIOTAX U COIIX

Crioco0bI ostyyeHust BOA0poia B
nabopatopun

[IpakTuueckas padora Ne 4 o reme
«[lonyuenue u cobrpanue BO10po/a,
W3YYEHHUE ETO CBOWCTBY»

MounsipHblii 00BEM ra3oB. 3aKOH ABOTaJipo

Brruucnenus o0b€Ma, KOIUYECTBA BEIECTBA

rasa I10 €ro U3BeCTHOMY KOJINYECTBY
BEIIIECTBA WU 00bEMY

Boruncnenus o05EMOB ra3oB 10 YpaBHEHUIO

PCaKn Ha OCHOBEC 3dKOHA 00BEMHBIX
OTHOIIICHU r'a30B

dusznyecknue U XUMHUYECKHUE CBOMCTBA BOJIBI

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d4ae2

bu6nmmorexa [JOK
https://m.edsoo.ru/ff0d4dd0

bu6nmmoreka [JOK
https://m.edsoo.ru/ff0d4dd0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d50d2

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d4dd0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4{42

bu6nmmoreka [JOK
https://m.edsoo.ru/ff0d542¢e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d55a0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d5708

bu6nmmoreka [JOK



36

37

38

39

40

41

42

43

44

Cocras ocuoBanuii. [lousatue 00
WHINKATOpaX

Boga xak pacTBOPUTCIIb. Haceimmennsie u
HCHACBIIICHHBIC PACTBOPHI. MaccoBas o

BCIIECTBA B paCTBOPC

[IpakTuueckas padora Ne 5 o reme
«IIpuroroBieHre pacTBOPOB C
OnpeAcNIEHHON MacCOBOU J10IeN
PacTBOPEHHOIO BEIIECTBAY

KonTponsHas pabora Ne2 o reme
«Kucnopoa. Bonopoa. Boga»

Oxkcupsl: cocTaB, KaccupuKanus,
HOMEHKJIaTypa

HonyquI/Ie U XMMHYECKHE CBOMCTRBA
KHUCJIOTHBIX, OCHOBHBIX U aM(I)OTepHBIX
OKCHJO0B

OcHOBaHU: cOCTaB, KIacCUpUKAIMS,
HOMEHKJIaTypa

[Tonydyenue 1 XuMHYECKHE CBOMCTBA
OCHOBaHUH

Kucnotsl: cocras, knaccudukarus,
HOMEHKJIaTypa

https://m.edsoo.ru/ff0d587a

bu6nmorexa [JOK
https://m.edsoo.ru/ff0d59¢e2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d5b40

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d5eba

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d6342

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d664¢e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d664e

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d67ca

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d67ca

bu6mmoreka [IOK
https://m.edsoo.ru/ff0dfee2




45

46

47

48

49

50

51

52

53

HonyquHe 1 XMMHUYECKHE CBOMCTBA KUCIOT

Counu (cpeHUEe): HOMEHKIATypa, ClIocoObl

MOJIYy4CHU, XUMHUYCCKUC CBOMCTBA

[IpakTuueckas padora Ne 6. Permenue
9KCIIEPUMEHTAIIBHBIX 3a7a4 110 TEME
«OCHOBHBIE KJIACChl HEOPraHUYECKUX
COECTMHEHU I

I'enetnueckas cB3b MCKAY KilacCaMu
HCOPTaHNYCCKUX COE€UHEHUI

O00011eHne U CUCTEMAaTU3AIINS 3HAHUN

KonTponbHas padorta Ne3 no teme
"OCHOBHBIE KJIaCChl HEOPTAHUYECKUX
coeuHeHun"

[lepBbie MONBITKY KJIACCUPUKALUN
XUMUYECKHX IeMEHTOB. [IoHsATHE O
IPYIIAax CXOAHBIX HJIEMEHTOB

[lepuonnueckuii 3akoH u [lepuonnueckas

CHCTeMa XUMHYeCKux 3aemeHToB . U.
MenneneeBa

[lepronpl, rpymnmel, TOATPYIIIbI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0dfee2

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9474

bu6nmoreka [JOK
https://m.edsoo.ru/00ad9b7c

bu6mmorexa [IOK
https://m.edsoo.ru/00ad9a50

bu6nmoreka [JOK
https://m.edsoo.ru/00ad9cb2

bu6nmoreka [JOK
https://m.edsoo.ru/00ad9¢ela

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9ffa

bu6mmoreka [IOK
https://m.edsoo.ru/00ada52¢

bu6nmorexa [JOK
https://m.edsoo.ru/00adas52¢c




54

55

56

57

58

59

60

61

62

Ctpoenue atoMoB. COoCcTaB aTOMHBIX SJIED.
H3oTtomnsl

CtpoeHnue 3JIeKTPOHHBIX 000JI0YEK aTOMOB
aneMeHToB [lepuonuueckoii cucremst /1. H.
Menpeneena

XapakTepucTUKa XUMHUECKOTO 3JIEMEHTA 110
ero nojoxeHuto B [lepuoanueckoii cucreme
. . MenneneeBa

3nauenue [lepuoauyeckoro 3akoHa s
pa3BUTHUA HayKu U npakTtuku. 1. 1.
MenieneeB — y4€HbIN, IEJAror U
rpaxkJJaHUH

PesepBuelit ypok. O6001IeHE U
cucrteMaTH3anus 3HaHui / Beepoccuiickas
npoBepoyHas paboTa

KonTtponsHas padora Ne4 o reme
«Ctpoenue aroma. XUMHU4ecKas CBA3b) /
Bcepoccuiickas nmpoBepouHast paboTa

QHGKTpOOTpI/IHaTeHBHOCTL aTOMOB
XUMHUYCCKUX 3JICMCHTOB

HNonnas xumudeckas CBsA3b

KoBanenTHas MnoJrsipHad XUMHUYCCKas CBA3b

bu6nmoreka [JOK
https://m.edsoo.ru/00ada342

bu6nmmoreka [JOK
https://m.edsoo.ru/00ada6bc

bu6nmmoreka [JOK
https://m.edsoo.ru/00ada824

bu6mmoreka [IOK
https://m.edsoo.ru/00ada96e

bu6mmoreka [IOK
https://m.edsoo.ru/00adb33c

bu6mmoreka [IOK
https://m.edsoo.ru/00adb486

bu6mmoreka [IOK
https://m.edsoo.ru/00adaab8

bu6nmmoreka [JOK
https://m.edsoo.ru/00adac34

bu6mmoreka [IOK




63

64

65

66

67

68

KoBanenTHas HCIMOJISIpHAad XUMHUUYCCKasd
CBA3b

CreneHp OKHUCIECHUI

OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIE
peaxiuu

OKHUCITUTEIIN U BOCCTAHOBUTEIIHN

PesepBusiit ypok. O6001IeHNE U
cUCTeMaTH3aIlHs 3HaHHUH 10 TeMe
«Ctpoenue aroma. XMMHYECKAsl CBS3b»

PesepBHslit ypok. O6o001IeHNE U
cUCTeMaTH3aIlHs 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10
[MTPOT'PAMME

68

https://m.edsoo.ru/00adaab8

bu6nmorexa [JOK
https://m.edsoo.ru/00adaab8

bu6nmoreka [JOK
https://m.edsoo.ru/00adae28

bu6mmoreka [IOK
https://m.edsoo.ru/00adb076

bu6nmmoreka [JOK
https://m.edsoo.ru/00adb076

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9cb2

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d61c6




9 KVIACC

Ne
n/n

Tema ypoka

[Tepuoanueckuii 3akoH. [lepuoanueckas
CHCTeMa XMMHYECKHX 31eMeHTOoB /I, H.
Menneneesa

3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB
XUMHUUYECKUX IJIEMEHTOB MEPBBIX TPEX
IIEPUOJIOB

Knaccudukanus 1 HOMeHKIaTypa

HCOPTraHNYCCKUX BCIICCTB

Buapl xuMnueckoy CBA3U U THUIIBI
KPUCTAJUIMYECKUX PELIETOK

Kontponbnas padora Nel o teme
«IToBTOpeHue u yriayOiaeHne 3HaHUI
OCHOBHBIX Pa3/IesIoB Kypca 8 kjacca»

Knaccudukanmss XuMruuecKux peakiiuii mo
Pa3IMYHBIM TPU3HAKAM

[TonsATHE O CKOPOCTH XMMHUYECKON
peakuuu. [IoHATHE O TOMOT€HHBIX U

KoanuyecTBo 4acoB

Bcero

Kourpous
HbIe
padoThbI

IIpakTHuec
KHe
padoThI

Jdara
U3Y4YeH
us

DJICKTPOHHBIE
uugposeie
o0pa3oBaTe/bHbIE

pecypchl

bu6mmorexa [IOK
https://m.edsoo.ru/00adb59e

bu6mmoreka [IOK
https://m.edso00.ru/00adb6b6

bu6nuoreka [JOK
https://m.edsoo.ru/00adb7e2

bu6mmoreka [IOK
https://m.edsoo.ru/00adbac6

bu6nmoreka [JOK
https://m.edsoo.ru/00adbcb0

bu6nmorexa [JOK
https://m.edsoo.ru/00adbe9a




10

11

12

13

14

15

16

reTCPOrCHHbIX PCAKIUAX

IToHsATHE O XUMHYECKOM PaBHOBCCHHU.
@akTOpBI, BIUSAIOIINE HA CKOPOCTh
XUMHYECKON PE€aKMU U IMOJIOKCHUC
XUMHYCCKOT'O paBHOBECUSA

OKHUCITUTEILHO-BOCCTAHOBUTEIIbHBIC
peakiuu

Teopust 3NEKTPOTUTUUECKON
nucconmani. CUiIbHbBIE U cl1a0bie
DIIEKTPOIUTEL

HonHbIe ypaBHEHMS peakui

XUMHYECKHE CBOUCTBA KUCJIOT U
OCHOBaHHH B CBETE MPEACTABICHUI 00
BJIEKTPOJIUTUYECKON AUCCOIUALINHI

XUMHUYECKHUE CBOMCTBA COJIEH B CBETE
MPEACTABICHUH 00 IEKTPOIUTUUECKON
IUCCOLIHAIINHT

[TonsiTne o runponuse conen

O00011IeHYE ¥ cUCcTeMAaTU3alUs 3HAHUI

[IpakTuueckas pabora Ne 1. «Pemenue

bu6nmorexa [JOK
https://m.edsoo.ru/00adc28c

bu6nmmoreka [JOK
https://m.edsoo.ru/00adcade

bu6nuoreka [JOK
https://m.edso0o.ru/00adcd68

bu6mmorexa [IOK
https://m.edsoo.ru/00add448

bu6nmoreka [JOK
https://m.edsoo.ru/00add5d8

bu6nuoreka [JOK
https://m.edsoo.ru/00add8b2

bu6mmoreka [IOK
https://m.edsoo.ru/00add9d4

bu6nmorexa [JOK
https://m.edsoo.ru/00addd12

bu6mmoreka [IOK



17

18

19

20

21

22

23

24

25

OKCIICPUMCHTAJIBHBIX 3a1a49»

KonTponbnas padorta Ne2 no teme
«OEKTPONUTHYECKAS TUCCOLHALIHSL.
XHAMHMUYECKHUE PEAKIIUU B PACTBOPAX»

OO6m1ast XapakTepuCTHKA rajJoreHOB.
XHUMUYECKUE CBOKMCTBA HA MPUMEPE XJIOpa

Xnoposogopos. ConsiHast KMCIIOTa,
XUMHYECKHUE CBOMCTBA, MOJyYEHHUE,
MIPUMEHEHHE

[IpaxTuueckas padora Ne 2 o Teme
«[TomyueHne consTHON KUCIIOTHI, N3y4eHUE
€€ CBOICTB»

Breruucnenust mo ypaBHEHUSIM XUMHUYECKUX
peakIuii, eciu OJIUH U3 PEareHTOB JaH B
N30BITKE

O6mrast xapakTepucTrka 3JeMeHToB VIA-
TPYIIIBI

AnnoTpornHbie MOIU(DUKAIINK CEPHI.
Haxoxnenue cepbl 1 €€ cOeIMHEHUN B
npupoze. XuMHUECKHUE CBOMCTBA CEPbI

CepoBosiopoJ, CTpoeHue, PU3HIECKHUE H
XHUMHUYECKHE CBOWCTBA

OKCI/I,I(LI CCPBLI. CepHa;I KHCJI0Ta,

https://m.edsoo.ru/00addbfa

bu6nuoreka [JOK
https://m.edsoo.ru/00addecO

bu6nuoreka [JOK
https://m.edsoo.ru/00addfe2

bu6nuoreka [IOK
https://m.edsoo.ru/00ade104

bu6nmoreka [JOK
https://m.edsoo.ru/00ade348

bu6mmoreka [IOK
https://m.edsoo.ru/00ade488

bu6nuoreka [IOK
https://m.edsoo.ru/00ade64a

bu6mmoreka [IOK
https://m.edsoo.ru/00ade64a

bu6mmoreka [IOK
https://m.edsoo.ru/00ade802

bu6nmmoreka [JOK



26

27

28

29

30

31

32

¢u3nuecKre U XUMHUYECKUE CBOMCTBA,
IIPUMEHEHHE

XHWMHMYECKHUE PEAKIUH, JIEKALUE B OCHOBE
MIPOMBIIIJIEHHOT'O CII0C00a MOIy4YEeHHUSI
CEpPHOM KUCIOThl. XUMUYECKOE
3arpsi3HEHUE OKpY KarolLel cpebl
COEIUHEHUSIMU CEPBI

Brruncnenne MaccoBoii 10U BBIX0/1a
MPOAYKTa peaKIiu

OO1as xapakTepucTUKa dJIeMEeHTOB V A-
rpynisl. A30T, paclipOCTPaHEHHUE B
npupojae, Gu3nuecKrue 1 XUMUYECKUe
CBOMCTBA

AMMI/IaK, €ro (I)I/I3I/ILIGCKI/IG 1 XUMHWYCCKHEC
CBOﬁCTBa, MOJIy4YCHHEC U IIPUMCHCHUC

ITpakTuyeckas padora Ne 3 o Teme
«[lomy4yenne aMMuaka, U3y4eHHUE €r0
CBOMCTB»

A30THas KHUCIOTa, € Gu3nueckue u
XMMHYECKHE CBOMCTBA

Hcnonp30BaHne HUTPATOB U COJNEN
aMMOHHMS B KQUECTBE MUHEPAJIbHBIX
ynoopeHuil. XuMHYeCKoe 3arps3HeHHe

https://m.edsoo.ru/00adea28

bu6nmoreka [JOK
https://m.edsoo.ru/00adec8a

bu6mmoreka [IOK
https://m.edsoo.ru/00adec8a

bu6mmoreka [IOK
https://m.edsoo.ru/00adeeab

bu6mmoreka [IOK
https://m.edsoo.ru/00adf004

bu6mmoreka [IOK
https://m.edsoo.ru/00adf180

bu6mmoreka [IOK
https://m.edsoo.ru/00adf306

bu6mmoreka [IOK
https://m.edso00.ru/00adf518




33

34

35

36

37

38

39

40

OKpY’Karollel Cpeibl COeANHEHUSIMH a30Ta

®docdop. Oxcun pochopa (V) u
dbochopnas kucnora, puznUecKue u
XUMHYECKHE CBOMCTBA, MOJyYCHUE

Ucnons3zoBanne pochartoB B kauecTBe
MUHEpAJIBHBIX Y00peHH. 3arpsi3HeHue
MPUPOAHOM cpeabl pochaTamu

VYruepoa, pacupocTpaHEeHUE B IPUPO/IE,
¢u3nyecKkrue 1 XuMHUYECKHE CBOWCTBA

Oxcunsl yriaepojaa, ux pusndeckue u
XUMHYECKHE CBOMCTBA. DKOJIIOTUICCKUE
poOJIEMBbI, CBSI3aHHBIE C OKCHUIIOM

yraepona (IV)
YroapHas KUCIIOTa U €€ COJIN

[IpakTuueckas padora Ne 4 o Teme
"[losydyeHune yriekucmioro rasa.
KauecTBeHHas peakuus Ha kKapOoHAT-HOH"

[TepBoHavanbHBIC TOHATHS 00
OpraHUYECKUX BEIIECTBAX KaK O
COCIMHEHUSAX yIIIepoaa

Kpemuuii u ero coeguHeHus

bu6nuoreka [JOK
https://m.edsoo.ru/00adf68a

bu6nmorexa [JOK
https://m.edsoo.ru/00adfc20

bu6nmoreka [JOK
https://m.edsoo.ru/00adfd9c

bu6mmoreka [IOK
https://m.edsoo.ru/00adfebe

bu6mmoreka [IOK
https://m.edsoo.ru/00ae006¢

bu6nuoreka [JOK
https://m.edsoo0.ru/00aec027¢e

bu6nmoreka [JOK
https://m.edsoo.ru/00ae054¢e

bu6mmoreka [IOK
https://m.edsoo.ru/00ae080a




41

42

43

44

45

46

47

[IpakTuueckas pabora Ne 5. Pemenue
IKCIIEPUMEHTAIBHBIX 33124 10 TEME
«BaxaeHnine HeMeTaJlIbl U UX
COCIUHCHMSD)

KonTponbnas padorta Ne3 no teme
«BaxaeHnine HeMeTaIbl U UX
COCIUHCHMS

OO1as XxapakTepuCTHKa XUMUYECKUX
3JIEMEHTOB — METAJUIOB. Merajuinueckas
CBSI3b U METAJUIMYECKAS] KPUCTAIINYECKAs
pemérka. Pu3nvecKue CBOMCTBa
METAJLJIOB

XUMHUYECKHE CBOUCTBA METAJIOB.
DNEeKTPOXUMHUYECKUH Psii HAPSIKEHUI
METAJJIOB

OO1u11e criocoObl MOTyYEHHsI METAJLIOB.
CrutaBel. Berauciienust mo YpaBHCHUAM
XUMHNYECKUX peaKHHﬁ, €CJIM OJJUH U3
PEareHTOB COACPIKUT PUMECH

IlonsTue o KOppO31uHu MCTAJIJIIOB

IIleno4ynble MeTaIbI

bu6mmoreka [IOK
https://m.edsoo.ru/00ae0bf2

bu6mmoreka [IOK
https://m.edsoo.ru/00aec0el 8

bu6mmorexa [IOK
https://m.edsoo.ru/00ae103e

bu6nmmoreka [JOK
https://m.edsoo.ru/00ael 156

bu6nmmoreka [JOK
https://m.edsoo.ru/00ael 156

bu6mmoreka [IOK
https://m.edsoo.ru/00ael1278

bu6nmoreka [JOK
https://m.edsoo.ru/00ae14b2




48

49

50

51

52

53

54

55

56

57

58
59

OKCI/I,I[LI U TUAPOKCUIBI HATPUA U KaJIUA

Ilenoyno3eMeabHBIE METAIIBI — KaJIbIHM
W MarHum

Baxnelinme coeIMHEHNS KAJIbIUS

O00011IEHNE U cUCTEMATH3aIlNs 3HAHUI

JKEcTKOCTB BOJIBI U CITOCOOEI €8
yCTpaHeHUs

[IpakTuueckas padora Ne 6 o Teme
"YXEcTKoCTh BOALI U METOALI €€
ycTpaHeHus"

ATTOMUHUNA

AMpoTepHbIe CBOICTBA OKCHJIA U
THIPOKCHIA

Keiaeso

Oxcupl, TUIPOKCUIBI U coyn xkene3a (1)
u xene3a (I1I)

O00011IEHNE U cUCTEMATH3AIlNs 3HAHUI

[IpakTuueckas pabora Ne 7. Pemenue

bu6mmoreka [IOK
https://m.edsoo.ru/00ae14b2

bu6mmoreka [IOK
https://m.edsoo.ru/00ael5¢e8

bu6nmoreka [JOK
https://m.edsoo.ru/00ael5e8

bu6nmorexa [JOK
https://m.edsoo.ru/00ae1886

bu6nmorexa [JOK
https://m.edsoo.ru/00aelae8

bu6mmorexa [IOK
https://m.edsoo.ru/00ael1c64

bu6mmoreka [IOK
https://m.edsoo.ru/00aelc64

bu6nmorexa [JOK
https://m.edsoo.ru/00ae1d86

bu6nmmoreka [JOK
https://m.edsoo.ru/00ae35e6

bu6mmoreka [IOK



60

61

62

63

64

65

66

67

68

OKCIICPUMCHTAJIBHBIX 3a4a4 IO TEME
«Baxaenmie MeTajIbl U UX COCIUHCHU A

Brrunciienus o ypaBHEHUSIM XUMHUYECKHX
peaKuii, €CJIi OJUH U3 PEareHTOB JaH B
M30BITKE WIN COIEPKUT IPUMECH.
BrramcineHnns MacCOBOM JTOJIM BBIXOJ1a
MPOAYKTa PEaKLUU

O00011IeHYE ¥ cUcTeMAaTU3alUs 3HAHUM

KonTtponbHas pabota Ne4 o reme
«BakHelme MeTaulbl U UX COSIUHEHMSD)

BemectBa u MaTcpHraJibl B IMOBCEIHEBHOM
KHM3HHU YCIIOBCKaA

XUMUYECKOE 3arps3HEHUE OKPYKAFOIIEH
cpensl
PoJib XUMUM B pelICHUH YKOJIOTHUECKUX

npobiem

PesepBHelit ypok. O6001IeHNE U
cHCTEeMaTH3allUs 3HAHUH

PesepBHrlIit ypok. O6001IeHNE 1
CHCTEMaTH3allUs 3HAHHUH

PesepBHelit ypok. O6001IeHNE U
cHCTEMaTH3allus 3HAHWUH

https://m.edsoo.ru/00ae3de8

bu6nmoreka [JOK
https://m.edsoo.ru/00ael750

bu6mmoreka [IOK
https://m.edsoo.ru/00ae3f50

bu6mmorexa [IOK
https://m.edsoo.ru/00ae4270

bu6mmoreka [IOK
https://m.edsoo.ru/00ae4270

bu6mmoreka [IOK
https://m.edsoo.ru/00ae0d0a

bu6mmoreka [IOK
https://m.edsoo.ru/00adb33c

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9cb2
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MPOBEPSIEMBIE TPEBOBAHMSI K PE3YJIbTATAM OCBOEHHUA OCHOBHOM

OBPA30BATEJBLHOM ITPOT'PAMMBI

8 KJIACC

Kon
nposeps
€MOro
pe3yibTa
Ta

1.1

1.2

1.3

1.4

1.5

1.6

1.7

1.8

IIpoBepsieMble nNpeaAMeTHBIE Pe3yJIbTATHI OCBOEHMSI OCHOBHOM
00pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOTO 0011Ier0 00pa3oBaHMsI

Ilo Teme: ((HCpBOHa‘IaJ'H:HBIe XUMHUYCCKUC ITOHATHA

PacKpBIBaTh CMBICT OCHOBHBIX XHMHYECKMX MOHATHH: aTOM, MOJEKyJa,
XUMHYECKUN DJIEMEHT, TPOCTOE BEMIECTBO, CIOXXHOE BEIECTBO, CMECH
(omHOpOHAST M HEOJHOPOHAS), BAJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs W
MOJICKYJIIpHAsi Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJIIpHAas Macca,
MaccoBas J0JsI XUMHYECKOTO IJIEMEHTa B COCTMHEHUH, MOJISIPHBIA 00BEM,
XUMHAYECKasi PeaKiys, KIacCU(UKalusi Peakiuil: peaknuuyd COeIXWHEHWS,
peakiuy pasIoKEHUs, PEaKIy 3aMelleHHs, Peakiud OOMeHa, IK30- H
SHJIOTEPMUYECKUE pEakIuy, TeIuioBoi 3(pdeKkT peakuu, pacTBop,

MaccoBas a0Jis1 BEIICCTBA (HpOHCHTHaH KOHLICHTpaIH/Iﬂ) B paCcTBOpEC

HWIIFOCTPUPOBATL B3aMMOCBA3b OCHOBHBIX XHMHWYECKHUX MOHATHA U

MPUMCHSATD 3TU MMOHATUSA MTPU ONMMMCAHUU BCIICCTB U UX npeBpameHHﬁ

HCIOJIb30BaTh XUMHYECKYI0O CHUMBOJIMKY [JIsI COCTAaBJICHUA (bOpMyjI

BCIICCTB U ypaBHeHI/II‘/'I XHUMHUUYCCKHUX pCaKIH/II‘/'I

PpaCKpbeIBaTb CMBICII 3aKOHOB COXpPaHCHHA MACChl BCHICCTB, ITOCTOSAHCTBA

COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUY€HHs, 3aKOHa ABOTaJIpo
OTIpENeNsTh BaJIGHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COSAMHEHHAX

KJIacCCU(UIMPOBATh XHMHUYECKHE peaknud (M0 YHCIy W COCTaBY

y4YacTBYIOIIUX B PEaKIMH BEIIECTB, IO TEIUIOBOMY P HEKTY)
BBIYHUCIIATH OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEILIECTB

BBIYUCIATH MACCOBYIO OO0 XHUMHYECKOI'0 DJJIEMEHTa II0 d)opMyne

COEIMHEHNS,



1.9

1.10

2.1

2.2

23

24

2.5

2.6

2.7

3.1

32

BBIYUCIATH MaCCOBYIO JOJIKO BEIIECTBA B PACTBOPEC

INPUMCHATb CCTECTBCHHOHAYYHBIE MCETOJblI IIO3HAHUA — Ha6J'IIO,I[CHI/IC,

M3MEepeHre, MOJIEIMPOBaHNE, SKCIIEPIUMEHT (PEaTbHbIA U MBICJICHHBIH)
ITo Teme: «BaxuHelye npeacTaBUTENI HEOPraHUYECKUX BEIIECTBY»

pacKpeIBaTb CMBICII OCHOBHBIX XHUMHYECKHX TIOHSTHH: OKCH][, KHCJIOTa,

OCHOBaHHUCEC, COJIb

OmnpeAcIATL IMPUHAMJICIKHOCTL BCHIECTB K OHPCIIGJ'IéHHOMy KJ1acCy

coemuHeHHUH 1o (hopMyam
KIaccu(UIMPOBATH HEOPTaHMYECKHE BEIIECTBA

XapaKTEeprU30BaTh (OHI/ICI)IBaTI)) 06HII/I€ XUMHYCCKHUE CBOMCTBA BEIICCTB
Pa3IMYHBIX KJIACCOB, IMOATBEPIKAAA OINMMCAHUE IMPUMEPAMU MOJICKYIAPHBIX

YpPaBHEHUH COOTBETCTBYIOLIUX XUMUYECKUX PEAKIIUI

IMPOrHO3MPOBATH CBOMCTBa B€IICCTB B 3aBUCUMOCTHU OT MX KAa4YCCTBCHHOI'O
CcoCTaBa, BO3MOXHOCTH IIPOTEKAHUA XHMUYCCKUX npeBpaIueHHﬁ B

Pas3IMYHBIX YCIIOBUAX

ClIeZIOBaTh  MpaBWJIaM  TIOJNB30BAaHWS  XUMHYECKOH  MOCYyIOW |
nabopaTopHeIM 000OpyJOBaHHEM, a TakXKe NpaBwiaM oOpaleHus: ¢
BEIICCTBAMH B COOTBETCTBUM C HWHCTPYKIMSIMH 10  BBITOJHCHUIO
7a00paTOPHBIX XUMHYECKHX OIBITOB IO MONYYCHUIO W COOHMPaHHUIO
ra3zoo0pa3HbIX BemiecTB (BOAOpPOIAa H KHCIOpOAa), TPUTOTOBJICHHIO
pPacTBOPOB € ONpEAEIEHHON MacCOBOM JOJeH pacTBOPEHHOTO BEILECTBA,
IUIAHUPOBATh M MPOBOJUTH  XUMHUYECKHE  3KCICPUMEHTHI IO
PAacIO3HABaHUIO PACTBOPOB INEIOYCH U KUCIOT C MOMOIIBK HHIUKATOPOB

(maxmyc, henondranenH, METUIOPAHXK U JPyTHE)
MTPOBOJIUTH PACUYETHI 110 YPABHCHUIO XUMHUYCCKOM PEAKITHH

[To teme: «Ilepnoauuecknii 3akoH u [lepuoaudeckas cucTeMa XUMHYECKUX
anemeHnToB [I. M. Menneneesa. CtpoeHue atomMoB. XuUMHUYECKas CBA3b.

OKHUCIUTEILHO-BOCCTAHOBUTEIILHBIC pE€aKmum»

pPacKpbhIBaTh CMBICT OCHOBHBIX XHUMHYECKUX TMOHSATHI: SIpO aToma,
AJIEKTPOHHBIN CIIOW aToMa, aTOMHAsl OpOUTalb, PAANyC aTOMa, XUMUIECKas
CBSI3b, TOJIIpHAst " HETOJsIpHAs KOBaJICHTHAs CBSI3b,
AIEKTPOOTPULIATEILHOCTh, MOHHAS CBSI3b, WOH, KATHOH, aHUOH, CTEIMEHb

OKHCJICHUA

KJ'IaCCI/I(bI/ILII/II)OBaTI) XUMHUYCCKHE DJICMCHTHI



3.3

34

3.5

3.6

3.7

9 KJIACC

Kona
npoBepsie
MOro
pe3yJbTaTt
a

1.1

1.2

ONUCHIBATh M XapakTepu3oBaTh TabnuuHyro ¢opmy Ileprnoandeckoit
CHUCTEMBl XHMHYECKHX JJIEMEHTOB: pa3lW4aTh TOHATHS  «TJIaBHAs
noarpynna (Arpynma)» u «mobounas noarpynmna (brpymma)», «mansie» u

«OO0JBIINEeY IIEPHUOAbI

packpeiBaTh cMmbicn  Ilepuogmueckoro 3akona .M. Menneneesa:
JEMOHCTPUPOBATh TOHUMaHWE TMEPHOAMYECKON 3aBHCHMOCTH CBOWCTB

XUMHUYCCKHUX 3JICMCHTOB OT UX ITIOJIOXKCHHUSA B Hepnonnqecxoﬁ CUCTEMC

COOTHOCHTH 0003HAUCHUs, KOTOPBIC UMEIOTCS B Tabnwuie «lleproamaeckas
cucTeMa XuMudeckumx dsnemeHToB J[.J. MengeneeBay ¢ YHCIOBBIMHA
XapaKTePUCTUKAMU CTPOCHHS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB W
3apsn  sAapa, oOIIee YHUCIO DJJIEKTPOHOB M paclpelielicHHe X IO

AJIICKTPOHHBIM CIIOSIM)
OTPECATh CTENICHh OKUCIICHUS JJIEMECHTOB B OMHAPHBIX COCTUHCHMSIX

OTIpEeNeNsATh BHJI XUMHUYECKOH CB3W (KOBaJIEHTHass W WOHHas) B

HCOPraHN4YCCKUX COCANHCHUAX

IIpoBepsieMble npeAMeTHBIE Pe3yIbTATHI 0CBOEHUSI OCHOBHOM
00pa3oBaTeJbHOIl MPOrpaMMbl OCHOBHOT'O 0011Ier0 00pa30BaHMsI

IIo Teme: ((BGHIGCTBO 1 XUMUYCCKas peaKurs»

PacKphIBaTh  CMBICT  OCHOBHBIX ~XHMHUYECKHX IOHSATHH: pPacTBOD,
JMEKTPONUTHI,  HEAJCKTPOJMTHI,  DIEKTPOIUTHUYESCKAsT  JAMCCOIUALINS,
peaKknuu HMOHHOTO OOMEHa, Karaliu3aTop, XHMHYECKOEC paBHOBECHE,
oOpaTiMble 1 HEOOPATUMEBIEC PEaKIU, OKHCIUTEIIbHOBOCCTAHOBUTEIIHHBIC
PEaKIMu, OKHUCIUTENh, BOCCTAHOBUTEINb, OKHUCICHHE W BOCCTAaHOBJICHHE,
anaoTponus, aMQOTEPHOCTh, XUMHUYECKast CBs3b (KOBAJICHTHAs, MOHHAS,
META/UTHYECKasi), KpPUCTAJUTHUECKass pemiérka, CIUIaBbl, CKOPOCTh

XHMHYECKOHN peakinuu

WITIOCTPUPOBATh B3aWMOCBA3b OCHOBHBIX XHMHUYCCKHUX MOHATHA |

IIPUMCHSTH 3TU IMOHATUA IIPU OIMMCAaHUU BEHICCTB U UX npeBpaIueHHﬁ
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COCTaBJIATEL YpPaBHCHUA SHCKTPOHHTH‘ICCKOP'I Jucconranyvii  KHUCJIOT,
1Iea04et 1 COHCﬁ, IIOJIHBIC U COKpaHIéHHBIC YpaBHCHUA pCaKIII/Iﬁ HOHHOI'O

obMeHa

PacCKpbeIBaThb CYIIHOCTb OKHUCIUTCIBbHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ

MOCPEACTBOM COCTABJICHUSA 3JICKTPOHHOI'O OamaHca 3THX peaKuHﬁ
IMPpOBOJAUTH paC'léTbI 10 YpaBHCHUIO XHMHUYECKON peakuuun

Ilo Temam: «HeMmeTamnbl M UX coemuHEeHHsT» U «MeTalibl B HX

COCAMHCHUA

XapaKkTepu30BaTh (OMHCHIBATH) OOIINE W CHEHU(PUICCKHE XUMHUICCKHE
CBOMCTBa TMPOCTHIX W CJIOXHBIX BEIIECTB, TMOATBEPXKAas OIMCAHUC
MpUMepaMy MOJICKYJIIPHBIX W HMOHHBIX YPAaBHEHUH COOTBETCTBYIOIIMX

XUMHUYECKUX PEeaKInil

COCTaBJIATh YPaBHCHUA peaKuHﬁ, MOATBCPKAAIOIIUX CYIICCTBOBAHUC

TeHETUYECKON CBS3U MEXIY BECUIECTBAMU pPa3IMYHBIX KJIaCCOB

IMPOrHO3UpoOBaTh CBOMCTBa BEILECTB B 3aBUCHUMOCTH OT HX CTpOCHMN,
BO3MOXXHOCTH IIPOTCKAHUA XHUMHYCCKUX HpeBpaH_ICHI/Iﬁ B Pa3IMYHBIX

YCIIOBUSIX

Cle/IoBaTh  TpaBWJIaM  TIONB30BaHHMS ~ XUMHUYECKOW  IMOCYyIOW H
nmabopaTopHeIM 00OpyIOBaHWEM, a TakKe TIpaBWiIaM oOOpamieHus ¢
BEIICCTBAMU B COOTBETCTBUM C MHCTPYKLIUSAMHU 10 BBIMOJHCHUIO
7a00paTOPHBIX XMUMHUYECKUX OMNBITOB MO TIOJIYYCHHIO M COOMPAHUIO

ra3000pa3HbIX BEMIECTB (aMMHAaKa U YTJIEKHICIIOTO Ta3a)

MPOBOJUTh  PEAKIMH, IOATBEPXKIAIONIMEG  KAUYeCTBCHHBIH  COCTaB
Pa3INYHBIX BEIECTB: PACIO3HABATH OMBITHBIM IyTEM XIIOPHUJ-, OPOMHUI,
nonua, kapooHart, ¢ocdar, cunmkar, cynbdar, THIPOKCHINOHBI, KATHOHBI
aMMOHUS, WOHBI W3YyYEHHBIX METAJIOB, MPHUCYTCTBYIONINE B BOJHBIX

pacTBOpax HEOPraHMYECKUX BEIIESCTB
ITo Teme: «XHUMHSI 1 OKpPYKAIOIIAsL CPEA

pacKpbIBaTh CMBICT OCHOBHBIX Xumudeckux mnoHsTui: IIJIK Bemectsa;
KOPPO3UsI METAJLJIOB

MIPUMEHATH OCHOBHEIE OITepaIliil MBICTUTEIHHON NESITeILHOCTH — aHAIA3
W CHHTE3, CpaBHEHHE, OOOOIICHHWE, CHCTEMATH3AIlNi0, BBHISIBICHUC
MPUYUHHO-CJIEICTBEHHBIX CBS3€H — JJI1 U3YYCHUS] CBOWCTB BELICCTB U

XHUMHUUYCCKHUX peaKHHﬁ; C€CTCCTBCHHOHAYYHBIC MCTOABLI IO3HAHUA —



HaOIOIeHNe, U3MEPEeHNe, MOJCINPOBAHME, SKCIEPUMEHT (peanbHbId U

MBICJICHHBIN )
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Kon
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1.2

1.3

1.4

1.5

1.6

1.7

IIpoBepsieMblii 31eMEHT COIEPKAHUS

[TepBoHaUaNbHBIE XUMUYECKUE TTOHSATHUS

[Ipeamer xumun. Ponb XMMUM B KU3HHU YEJIOBEKA. XUMUS B CHUCTEME HayK.
Tena u BemectBa. du3nveckue CBONCTBA BEIIECTB. ATpEeraTHOE COCTOSHUE

BCIICCTB

Ilonstue o METOAaX IIO3HaHHA B XHMHH. Yucteie B€OICCTBA M CMCCH.

Croco0bI pa3zeseHus cMecei

ATOMBI M MOJICKYJIBI. Xumuyeckue sneMeHThl. CHUMBOIBI XHMHYECKUX

OJICMCHTOB. HpOCTBIC 1 CJIOKHBIC BE€IICCTBA. ATOMHO-MOJ’ICKyJ'IHpHOG YUYCHUC

XuMudeckas q)opMyna. BaneHTHOCTh aTOMOB XMMUYECKHX 3JIEMECHTOB. 3aKOH
IIOCTOAHCTBA cocTaBa BCIICCTB. OTHOCHTEITbHAS aTOMHas Macca.
OTHOCHTEITbHAS MOJICKYJIsIpHass Macca. MaccoBass A0is XHMHYECKOTO

9JICMCHTaA B COCAMHCHHUHA

KonuuectBo BemectBa. Moisib. MossipHas Macca. B3auMocCBsI3b KOJIMYECTBA,
Macchl W 4YHCJa CTPYKTYPHBIX E€AWHHUIl BemecTBa. Pacuérel mo Qopmymnam

XUMHUYCCKHUX COCI[I/IHGHI/II‘/'I

Ou3nUecKne U XUMHYECCKHUE SIBICHHSA. XUMHICCKas p€akuusa u e€ IIPU3HaKH.
3aKkoH COXpaHCHUA MacCChbl BCIICCTB. XHUMHUYECKHE YpaBHCHUA.
Knaccmbnxam/m XUMHUYCCKHUX peaxunﬁ (COCI[I/IHGHI/IH, Pa3I0KCHHA,

3aMeIIeHHsI, 0OMEeHA)

XVUMHUYECKU OKCIIEPHUMEHT: 3HAKOMCTBO C XHMHYECKOH TOCYOOH, ¢
mpaBwiaMud  paboTel B JabopaTopud W NpUEMaMH  OOparieHwsl C
71ab0paTOpHBIM 00OPYOBAHNEM, U3YICHNE U ONMCaHNe (PU3NIECKIX CBOHCTB
00pa3loB HEOPTaHMYECKHX BEIECTB, HaOMoAeHue (pr3ndeckux (IaBiIeHUE
BOCKa, TasHHE JIbJa, pacTUpaHHE caxapa B CTYIKE, KUIIEHUE W KOHJIEHCALUs
BOJBI) M XUMHYECKHX (TOpEeHHe CBEeYH, MPOKAIMBAHWE MEIHON MPOBOJIOKH,
B3aMMOJICHCTBHEC Meja C KHCIIOTOW) SBJICHHH, HAONIOJACHHE W OIHCaHUE
MPU3HAKOB TPOTEKaHWS XHMHUYECKHX peaknui (pasjoxkeHwe caxapa,

B3aI/IMOIleI>'ICTBI/IC CCpHOﬁ KHCJIIOTBL C XJIOpUIOM 6ap1/1;1, PAa3JI0KCHUE
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ruapokcuaa meau(Il) mpu HarpeBaHMM, B3aUMOACHCTBHE Kelle3a C PAaCTBOPOM
comu wmemu(ll), m3ydenuwe cmocoOOB pasleneHuss cMmeceil (¢ TOMOIIBIO
Maruumra, (UIBTPOBAHWE, BhIMAPUBAHHUE, TUCTHUIALNSA, Xpomarorpadus),
MPOBEJICHNE OYUCTKH I[MOBAPEHHOW CONHM, HAONIOJAEHWE W OIHCAHHe
pEe3yNbTaTOB TPOBEACHUS OMBITA, WLTIOCTPUPYIOMIETO 3aKOH COXPaHEHUS

Macchl, CO3JaHue MOAETICH MOJIEKY (IIapOCTEPKHEBBIX )
Baxueliiye npeacTaBUTeNIM HEOPraHUYECKUX BEIIECTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucmopon — sneMeHT M mpocToe
BemecTBo. HaxoxaeHue kucnopona B mpupoze, Gu3n4eckue U XMMUYECKHe
cBolicTBa (peakuuu ropenus). Oxcuapl. [Ipumenenue kucnopona. CrocoObl
MOJyYEHHUs] KUCIOpoJa B J1a0OpPaTOpUM M MPOMBILUICHHOCTH. KpyroBopot

K#cnoposa B nmpupoae. O30H — aJutoTporHas MOIU(GUKAIINS KACIOPOaa

TemnoBoit 3h(dekT XUMHUECKOW peakUWuH, TEPMOXMMHUYECKHE YypaBHEHHS,
9K30- U 3HJIOTEPMHUUYECKHE peakiuu. TOIINBO: Yroib U METaH. 3arpsi3HeHHUe

BO3/IyXa, YCHJIICHUE MMapHUKOBOTO 3 dekra, paspyieHre 030HOBOTO CIIOS

BOI[OpOI[ — JJICMCHT U IMPOCTOC BCUICCTBO. Haxoxnenue BOJOpOaa B IIpUpPOL,
(I)I/ISI/I‘ICCKI/IC U XHUMHYCCKUC CBOﬁCTBa, IIPUMEHEHUCE, CITOCOOBI TIOJTYUCHHA.

Kucnots! u conu
Monsipablit 006EM Ta30B. PacdéThl 0 XMMHYECKUM YPaBHEHHUAM

®dusnueckue CcBoWicTBa BoAbL. Boga Kak pacTBopuTesb. PacTBOpEL
HacelnieHHbIe 1 HEHACHIILIEHHBIE PACTBOPBL. PacTBOPUMOCTD BELIECTB B BOJE.
MaccoBass J1onsi BeliecTBa B pacTBope. XUMHUYECKHE CBOWCTBA BOJBI.
OcHoBanus. Ponp pacTBOpoB B mpHUpoje U B KU3HU ueioBeka. Kpyrosopot
BOJABl B TNpupoje. 3arps3HEHHE MNpUPOIHbIX BoA. OxpaHa U OUYMCTKA
HNPUPOIHBIX BOJ

Knaccuduxkarus Heopranwdeckux coeauHeHuit. Okcuapl. Knaccudukarms
OKCHIIOB: cojieo0Opasytomniuie (OCHOBHBIC, KHCIOTHBIE, amQOTepHble) U
HeconeoOpasytome. HoMmeHknmatypa okcumoB. Pusndeckue W XUMHUYECKHE
cBoiicTBa okcuaoB. [lonydyenue okcumoB

OcHoBanus. Kiaccubukanuss OCHOBaHHWN: WIENOYM W HEPACTBOPUMBIC
ocHoBanus. Homenknarypa ocHoBanuil. dusndeckue 1 XUMHUUECKHE CBOMCTBA
ocHoBaHuil. [TomyueHne ocHoBaHUH

Kucnotel. Knaccudukanus kucnor. Homenknarypa kucinor. ®usnveckue u

XHUMHYECKHE CBOMCTBa KHMCIOT. Psin aktuBHOcTH MetayuioB H.H. bekerosa.
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2.10

2.11

3.1

3.2

[Tonyyenue kucaor

Comn. Homenkmnatypa coneil. @u3nueckne W XUMHAYECKHE CBOWCTBA COJIEH.

[Tonyuyenue coneit
I'eneTnueckas cBsI3b MEXAY KJIacCaMU HEOPTaHUUYECKUX COEIUHEHUI

XVUMHUYECKHA OJKCIIEPUMEHT: KadeCTBEHHOE OMpEIEIIEHNE COJepKAHUA
KHCIIOPOJia B BO3MyXe, MONyYeHHE, COOMpaHue, paclio3HABaHWE W H3y4YCHHE
CBOMCTB KHCIIOpOJ1a, HAOIIOACHNE B3aMMOJCHCTBUS BEIIECTB C KUCIOPOAOM U
YCIIOBUSI BOSHUKHOBEHUS ¥ MIPEKPAICHHS TopeHus (TI0xkKapa), 03HAKOMIICHUE C
o0pa3laMu OKCHIIOB W ONFCAaHWE WX CBOMCTB, IOJy4eHHE, COOHMpaHue,
pacrno3HaBaHHE W HW3YYEHHE CBOWCTB BOAOpoAa (TOpEHHE), B3aMMOJEUCTBUE
BOZIOpOIA c OKCHIIOM memu(1l) (BO3MOXKHO HCITOJIb30BaHUE
BUJICOMAaTEpUaoB), HaOIrOAeHNE 00pa3IOoB BEIIECTB KOJIMYSCTBOM | MOIb,
UCCIIeIOBAaHWE  OCOOCHHOCTEH  pPAacTBOPEHHUS BEHIECTB C  Pa3IMyHON
PacTBOPUMOCTBIO, TPUTOTOBIIEHHE pPACTBOPOB C OMNPEAENEHHONW MacCOBOM
JONIE pacTBOPEHHOTO BEMIECTBA, B3aWMOICHCTBHE BOABI C MeETAIIAMH
(HaTpueM W KajblMeM) (BO3MOXKHO KCIIOJIb30BAHUE BHUICOMATCPUAIIOR),
OTIPEJICIICHHE PACTBOPOB KHUCIOT M IIEIOoYeld C MOMOIIbI0 HHIUKATOPOB,
WCCIICIOBAaHNE O0pPa3lOB HEOPraHWYCCKUX BEIIECTB Pa3IMYHBIX KIJIACCOB,
HaOIIO/IeHNe W3MEHEHHUS OKPAacKM HWHAWKATOPOB B PAacTBOpax KHCIOT H
menouel, n3ydeHue BianmonencTBus okcuma memu(ll) ¢ pactBopom cepHoit
KHCIIOThI, KHCIOT C METa/UlaMH, peaklui HeHTpanu3aiuy, TMOJyYeHHe
HEPACTBOPUMBIX OCHOBAHH, BBITGCHEHHUE OJHOTO MeTala JPYTMM U3
pacTBOpa COJH, PEIICHUE AKCIICPUMEHTANBHBIX 3a7a4 1Mo TeMe «Baxxuewme

KJIaCChbl HCOPraHNM4Y€CKUX COCTMHEHHUI

[Tepuonunueckuii 3axoH u [lepuoanueckas cucreMa XUMHYECKUX SJIEMEHTOB
J.1. MenneneeBa. CTpoeHe aTOMOB. XUMHUYECKas CBsI3b. OKUCIUTEIBHO-

BOCCTAaHOBHUTCJIBHBIE PCAKITNHN

IlepBbie mombITKH KiIaccuUKaMU XUMHUYECKHX 3ieMeHToB. lloHsTne o
IpyINnax CXOIHBIX JIEMEHTOB (ILIEJIOYHBIE M ILEIOYHO3EMENbHBIE METalIbl,
rajJoreHbl, WHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOpbIE 00pa3yloT aM{QoTepHbIE
OKCHJIbI U THJIPOKCH/IBI

[lepuoanueckuit 3axkoH. Ilepnoanueckas cuUcTeMa XHMHUYECKHX 3JIEMEHTOB
H.U. MengeneeBa. KopoTkonepuoanas W AJUHHONEPHOAHAS (OPMBI

ITepuoguueckoit cucrembl Xumudeckux oiaemeHToB J[.M. Menzeneena.
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1.1

1.2

IIepuonpr u rpymnmbel. OU3NUECKUII CMBICT HOPSAKOBOTO HOMEpa, HOMEPOB

neproa v rpymnribl 3JICMCHTA

Crpoenne aromMoB. CocTaB aTOMHEIX sifep. M3oromsl. DmekTpoHsl. CTpoeHme
AJICKTPOHHBIX 000JIOYEK aToMOB TMEpBbIX 20 XMMHUYECKHX 3JICMEHTOB
[Tepuonuueckoit cuctemsl .M. MenaeneeBa. XapakTepuCTUKa XUMUYECKOTO

3JIEMEHTA 10 ero nojoxeHuto B Ilepuoaudeckoit cucreme J[.1. Menaeneena

3aKOHOMEPHOCTH M3MEHEHMs paauyca aTOMOB XUMHUECKHUX JJIEMEHTOB,
METAINIMYECKAX M HEMETaJUNIMYECKHX CBOWCTB IO TpyNIaM M IEepHOJaM.
3nauenwne [lepuommyaeckoro 3akoHa u Ilepromndeckoil CHCTEMBl XUMHYIECKUAX
3JIEMEHTOB JJI pa3BUTHs Hayku M npakTuku. V1. MenneneeB — yuéHblii u

rpaxaaHruH

Xumuueckas cBI3b. KoBaneHTHas (HOHHpHaH n HGHOJ’IﬂpHaH) CBA3b.

BHGKTPOOTPI/IHEITGHBHOCTI) XHUMHUYCCKUX 3JIEMEHTOB. IOHHAs CBS3b

Crenenb okucieHUsI. OKUCIUTEIFHOBOCCTAHOBHTEIIBHBIE pEaKkmnu. HpOHCCCBI

OKHCJICHHS U BOCCTAHOBJICHUS. OKUCINUTEIH U BOCCTAHOBUTEIIN

XHUMHUYECKUI OSKCICPUMEHT: HU3yYeHHE OOpasllOB BEIIECTB METAUIOB U
HEMETAJUIOB, B3aUMOJCHCTBUE THUAPOKCHIA ITMHKA C PacTBOpaMU KHUCIOT U
Iesouei, IPOBEACHNE OIBITOB, MILTIOCTPUPYIONIUX MPUMEPHI OKHUCIUTEIBHO-

BOCCTAaHOBHUTENFHBIX peakinii (TOpeHHe, PeaKIny Pa3IoKEeHHUs, COeTNHEHHS )

IIpoBepsieMblii 31€eMEHT CO/IEPKAHUS

BemectBo u xumuueckas peakius. [losropenue

Ilepuoanueckuii 3akoH. Ilepuogmueckass cucTeMa XMMHUYECKHX JJIEMEHTOB
.. MenneneeBa. CtpoeHne aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB
XUMHAYECKAX DJEMEHTOB IEPBBIX TPEX IMEPUOAOB, Kaausd, KaJIbIHsI W HX
COEJIMHEHU B COOTBETCTBUM C IOJIOKEHHEM dJeMeHTOB B Ilepuoauyeckoit

CHUCTCMC U CTPOCHUCM UX aTOMOB

CrpoeHue BemiecTBa: BUABI XUMHUYECKOW CBSI3W. THIBI KPHCTALTHIECKHIX
pEemIéTOK, 3aBHCHMOCTh CBOWMCTB BEIIeCTBa OT THIA KPHUCTALINIECKON
pemérkr W BUAAa XUMUYeckoW cBsa3u. Kiaccudukanus v HOMEHKIATypa

HCOPraHN4YCCKUX BCHICCTB (MG)KIIYHaPOIIHaH u TpI/IBI/IaJ'IBHaSI). XHUMHUYCCKHE
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CBOICTBa BCIIECTB, OTHOCAINMUXCA K PAa3IMYHBIM KJlIacCaM HCOPraHM4Y€CKHUX

COGI[I/IHGHI/If/i, TCHETHUYCCKAasd CBA3b HCOPraHNMYCCKUX BCIICCTB

Krnaccugukarys XUMUYECKUX PEAKIUIA MO Pa3TUYHBIM MpU3HAKaM (10 YUCITY
W COCTaBy YYaCTBYIOIIMX B PEAKIMH BEUISCTB, MO TEIIOBOMY 3¢ deKTy, 1mo
WU3MCHEHUIO CTCTICHEeW OKUCIICHUS XMMHUYECKUX 3JIEMEHTOB, 10 00OpPaTUMOCTH,
MO0 YYacTHIO KaTanmm3atopa). OJK30- W DHIOTEPMHUYECKHE PEaKIHH,

TePMOXHMHUYECKUE ypaBHEHNS. [IoHATHE 0 CKOPOCTH XUMUIECKON peaKkinu

ITonsTre 06 00paTUMBIX U HEOOPATUMBIX XUMHUYECCKUX peaknmsx. I[loHsTHe o
TOMOTCHHBIX UM TETEPOTCHHBIX peakiusax. [loHATHE O XUMHYECKOM
paBHOBecun. DaKTOpPHI, BIUSIONIME HA CKOPOCTh XWMHUYECKOH pEaKiuu H

IMOJIOKCHHUE XUMHUYECKOT'O PAaBHOBECU

OKHCIUTEILHO-BOCCTAHOBUTEIIHLHEIC pCaKkuuu, 3J'IeKTp0HHI:II>i OamaHc
OKHCJIUTEIIbHO-BOCCTAHOBUTCIILHOM pCaKkuuu. CocraBneHue ypaBHeHI/Iﬁ
OKHUCIIUTCIbHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ C HCIIOJIB30BAHHEM MCTOOA

3JIEKTPOHHOTO OajlaHca

Teopus 3MEKTPOTUTHIECKON AUCCOLUUANNU. DIEKTPOIUTHI U HEAICKTPOIUTHI.
Karnonsl, annoHbl. MexaHU3M AUCCONHAIINH BEIIECTB C Pa3TUIHBIMI BHIaMU
XUMHIYECKOH cBsi3u. Crenens aucconnanyi. CHIIbHBIE U CITa0ble SJIEKTPOIHTHL.
Peaknuu noHHOTO OOMEHa. Y CIIOBHS MPOTEKAHUS PEaKIUii HOHHOTO OOMEHA,
MOJIHBIE U COKpall€HHbIC WMOHHBIC ypaBHEHHsS peakuuil. CBOWCTBa KHUCIOT,
OCHOBaHMH H COJICH B CBeTe IIPEACTaBICHUHA 00 JIICKTPOJMTHICCKON

nuccounanuu. KauectBeHHbIE peakiini Ha HOHBIL. [IoHATHE O THApPOIU3E colie

XHUMAYECKU JKCIEPUMEHT: O3HAKOMJICHHE C MOJENSMH KPHUCTAJUTMYECKUX
PEmIETOK HEOPTaHWYECKUX BEIIECTB — METAJJIOB M HEMeTawioB (rpadura u
ajmMasa), CJIOKHBIX BEIIECTB (XJIOpUAA HATPHs); UCCIICIOBAHUE 3aBUCUMOCTH
CKOPOCTH XUMHYECKOH pEakIMu OT BO3JCHCTBHS Pa3IUYHBIX (HaKTOPOB;
WCCIIEJIOBaHNE  DJIEKTPOMPOBOJHOCTH  PAacCTBOPOB  BEIIECTB,  IpoIiecca
JIUCCOIMAINHA KUCIIOT, IIeNo4Yed © coneld (BO3MOXKHO WCIIOIh30BAaHUE
BHJIEOMATEpUANIOB); TPOBEJEHNE OIBITOB, WLIIOCTPUPYIOMNUX MPHU3HAKU
MPOTEKaHUS PEaKiuii MOHHOTO OOMeHa (00pa3oBaHME OCalKa, BBIJCIICHUC
raza, oOpa3oBaHWE BOJBI); OIBITOB, WUIFOCTPUPYIOIIMX  MPHUMEPHI
OKHCIINTETBEHO-BOCCTAHOBUTENBHBIX PEAKIHi (TOPeHNe, PeaKIIny Pa3I0KEeHHUS,
COCMHEeHHS); pACIO3HABaHWE HEOPraHWYECKHMX BEIIECTB C IMOMOIIBIO

Ka4CCTBCHHBIX peaKuHﬁ Ha MOHBI; PCIICHUC SKCIICPUMCHTAJILHBIX 3a/1a4
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Hemeramnsl u uX coeIuHEHUS

OO6mas xapakTepucThka TaloreHoB. (OCOOEHHOCTH CTPOSHHS AaTOMOB,
XapakTepHble CcTemeHn okucieHns. CrpoeHne W (U3HYECKHE CBOWCTBA
MPOCTHIX BEIIECTB — TajJOreHOB. XUMHYECKHUE CBOWCTBA Ha MpUMEpEe XJIopa
(B3auMoOIEHCTBUE ¢ METaUIaMH, HEMETaJUIaMH, IIeJoYamMu). XJIOPOBOIOPO/I.
ConsiHasg ~ KHCIIOTa, XHWMHYECKHE CBOWCTBA, IIOJyY€HHE, TNPUMEHECHHE.
JleiictBue xjopa M XJIOPOBOJOPOJa Ha OpraHu3M uejoBeKa. BaxkHeiliine

XJIOPUABI 1 X HAXOXKACHUE B IIPUPOIC

O6mas xapakrtepuctuka 37MeMeHTOB VIA-rpynmber. OcoOeHHOCTH CTpOeHUs
aTOMOB, XapaKTepHbIE CTeIIeHU okuciaeHus. CTpoeHue u (pru3nyecKkne CBONCTBRa
MPOCTBHIX BEIIECTB — KHCIOPOJa M Cephbl. AJUIOTPOMHBIE MOIUMUKAIUU
KHCTIOpOJa M cepbl. XUMHUYecKhe cBOWMCTBa cepbl. CepoBOIOpO, CTPOCHHE,
(m3nueckne W XUMHUYecKne CBoWcTBAa. OKCHIBI Cepbl KaK MPEICTaBUTEIH
KHCJIOTHBIX OKCHJIOB. CepHasi KUCIO0Ta, (PU3NIECKUe U XMMUYCCKUE CBOWCTBA
(oOmme kak mpeAcTaBUTENS Kilacca KUCIOT M crienupuieckue). XuMHYSCKUE
peakiuu, JeKaniue B OCHOBE MPOMBIIIICHHOTO CIOco0a MONYYCeHUs CEPHOM
kucnotel. [Ipumenenne. Conmu cepHOW KHCIIOTHI, Ka4eCTBEHHAs peakius Ha
cynedar-noH. Haxoxaenne cepbl u €€ coennHEHUH B MPUPOAE. XUMHUIECKOE
3arps3HCHUE OKPYKAKIIEH Cpellbl COCTUHCHHUSIMU Cepbl (KUCIOTHBIC IO,

3arpsisHEHUE BO3/yXa M BOJJOEMOB), CIOCOOBI €ro NpeI0TBPAICHHS

OO0mas xapakTepucTuka 3MeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHBIC CTEICHU OKHUCJICHUS. A30T, pacnpoCTpaHCHHE B
npupo/ie, pusnueckre u XuMUIeCKue cBoicTBa. KpyroBopot a3ora B mpupoie.
AMMuak, ero (Qu3MUecKkne W XUMHYECKHE CBOMCTBa, TIIONy4YeHHE U
npumenenue. Comn aMMOHHA, WX (M3WYECKHE W XHMHYECKHE CBOWCTBA,
npuMeHeHue. KauecTBeHHas peakiiis Ha MOHbI aMMOHHUS. A30THas KUCIIOTA,
e€ momydeHue, (Qu3MUSCKME W XMMHUYECKHE CBOWCTBa (00IIME Kak
MIPEJICTABUTENS KJIacca KUCIOT U crenuduieckre). Vcrnonb30BaHue HUTPATOB
M Ccolleil aMMOHHUSI B KadeCTBe MHHEPAIBHBIX yMOOpeHHWA. XWMHUYECKOe
3arps3HEHNE OKPYKAIOMIeH Cpeabl COCTUHEHUSIMA a30Ta (KUCIOTHBIE JOXKIH,

3arpsA3HCHUEC BO3AyXa, IOYBLI U BOI[OéMOB)

®docdop, amrorponHsie Momudukauu dhochopa, GuzndecKne U XUMHICCKHES
ceoiictBa. Oxcun docdopa(V) u dochopHas kucnora, Quzmueckue u
XUMHUYECKHAE CBOMCTBA, mosyueHue. Mcmonmn3oBanue (ocharoB B KauecTBe

MUHEPAJIHHBIX yIOOpEHHIA
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O6mas xapaktepucTuka 37MeMeHTOB [VA-rpynmber. OcoOeHHOCTH CTpPOEHUs
aTOMOB, XapaKTCPHBIC CTENCHM OKHUCICHHUS. YTJIEpOJa, aUIOTPOIHBIC
MOIU(UKALIMY, PACIPOCTPAHCHUE B MPHUPONC, (PHU3MUECKHE M XMUMHYECKUC
cBoiictBa. Ancopomus. Kpyrosopor yriiepona B mpupone. OKCHAbl yriaepoaa,
X (U3NYECKHEe W XUMHYECKHE CBOICTBA, NEHCTBHE HA JKUBBIC OPTaHU3MBL,
MOJTyYEHUE W MPUMEHEHUE. DKOJIOTHYECKUE TPOOIEMBI, CBI3aHHBIC C OKCUIOM
yraepona(lV); rumore3a TI00aJbHOTO MOTCIUICHUS KJIMMAaTa; MapHUKOBBIN
a¢dekr. YronpHas KucioTa M €€ cour, WX (UIUYECKHE M XUMHYCCKUC
CBOICTBa, TIOJy4YeHHE U NMpuMeHeHne. KadecTBeHHas peakius Ha kKapOoHat-
noHbl. Mcronp3oBaHne kapOOHATOB B OBITY, MEAWIIMHE, TPOMBIIIIEHHOCTH 1

CEJILCKOM XO03SICTBE

HepBOHa‘IaJ'IBHBIC IIOHATHS 00 OPraHU4YCCKUX BEINECTBAX KaK O COCAUHCHUAX
yriaepoaa (MCTaH, 9TaH, J3TWJIICH, AlCTWICH, 3TAaHOJI, TJHMLCPUH, YKCYCHas
KI/ICHOTa). Hx cocTtaB M XHMHYECKOC CTpOCHHE. TlonsiTie 0 OHOJIOrHYECKU
BAXXHBIX BCHICCTBAX: XKHUpaX, 6em<ax, yrii€Boaax — M HUX POJHU B XU3HU
YCJIIOBCKA. MaTCpI/IaJ'IBHOC CANHCTBO OPraHNM4Y€CKUX HW HEOPraHUYCCKUX

COeIMHEHUN

Kpemuuii, ero ¢usudeckne W XUMHYECKHE CBOWCTBA, MOJTydYeHHE U
npumeHnenue. CoenHEeHUs KpeMHUs B mpupoze. OO0mue npencraBieHus o0
okcuye kpemHusi(1V) u kpemauneBol kucinote. CUIMKATHI, MX HCIIOJIB30BAHUC B
OBITY, MEANIIMHE, IPOMBIIIIEHHOCTH. BaskHel e cTpouTeTbHbIe MaTepHaITbL:
KepaMHKa, CTEKJIO, IIeMEHT, OeToH, jkeire300eToH. [Ipobimemer Oe3omacHOTO

HCIIOJIb30BaHHA CTPOUTCIBHBIX MATECPHUATIOB B HOBCGI[HGBHOI)'I JKHU3HU

XHWMUYECKU SKCIIEPUMEHT: H3ydeHHe OOpa3IoB HEOPTaHMYECKHUX BEIIECTB,
CBOMCTB COJISTHOM KHMCJIOTBI; MPOBEJICHUE Kaue€CTBEHHBIX PEaKIIUi Ha XJIOPHUJI-
WOHBI W HaOJIIOJICHUE TPU3HAKOB HMX IPOTEKAHUS; OIBITHI, OTPAKAIOIIUC
(hu3MUeCKUEe M XUMHUYECKUE CBOMCTBA raJIOTCHOB U UX COSAMHEHUN (BO3MOYKHO
WCTIOJB30BaHUE BHIEOMATEPUAIOB); O3HAKOMIIEHHE C 00pasliaMu XJIOPHIIOB
(TayoTeHNIOB); O3HAKOMJICHHE C OOpasmaMu cepbl W €€ COCTUHEHUSIMHU
(BO3MOXXHO HCIIONB30BAaHUE BHICOMATCPHUAJIOB); HAOIOMECHHE IIpoliecca
o0OyriavBaHMs caxapa IMoj JCHCTBHEM KOHIICHTPHPOBAHHON CEPHOUM KUCIIOTHI;
U3YYCHUE XUMHUYCCKUX CBOHCTB pa30aBJICHHOW CEPHOUM KUCIIOTHI, IPOBEICHUE
KaueCTBEHHON peakunu Ha Cynbpar-noH W HaONOJeHHE TMpHu3HaKa e&
MPOTEKaHMS; O3HAKOMJICHHE ¢ (DM3MYECKUMH CBOMCTBaMH a3o0ta, (ocdopa u

WX COCOUHCHUN (BO3MOXKHO HUCIOJIB30BAHHE BHIICOMATECPHAIIOB), OOpaslaMu
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3.5

a30THBIX U (hocPOpHBIX yIoOpeHwit; moTyueHue, coOnpanne, paclo3HaBaHue U
W3yYCHUE CBOWCTB aMMHUaKa; MPOBEJCHHE KAUECTBCHHBIX PEaKIUil Ha HOH
amMmMoHus W ¢ocar-MOH W HM3YUYCHHE MPHU3HAKOB WX MPOTCKAHUS,
B3aMMOJICHCTBHE KOHIICHTPUPOBAHHOW a30THOM KHUCJIOTHI ¢ MEIbIO (BO3MOXKHO
WCTIONB30BaHUE BHUACOMATEPUANIOB); HM3YYCHHE MOJENeH KPHCTALTHIECKIX
pewéToxk anmasa, rpadura, ¢QyulepeHa; O3HAKOMIIEHHE C MPOLECCOM
a7copOIuu pacTBOPEHHBIX BEIIESCTB aKTUBUPOBAHHBIM YIJIEM H YCTPOWCTBOM
MPOTUBOTa3a; IMOJIy4eHUE, COOMpaHue, PacliO3HABAaHUE U W3YYCHUE CBOWCTB
VTIEKUCIIOTO Ta3a; NPOBEACHHWE KAaueCTBEHHBIX peakiuii Ha KapOoHaT- W
CHIIMKAT-UOHBl W W3Y4YeHHE IPHU3HAKOB WX MPOTEKAHMs; O3HAKOMJICHHE C
MPOAYKIUEH CHIIMKATHOW MPOMBIIUICHHOCTH; PEIICHHE DKCIEPUMEHTATBHBIX

3aJ1a4 1o TeMe «BakHelIe HeMeTaJIbl U UX COCIUHCHMS)
MeTaibl ¥ UX COSTMHEHUS

OO0mas xapakTepUCTHKa XMMHUYECKIX DJIEMEHTOB — METAJIOB HA OCHOBAaHUHU
ux mnonoxeHuss B llepuogmueckoil cuctemMe XuMuuyeckux saemeHToB J[.U.
MenneneeBa u ctpoeHust arToMoB. CTpOeHHE METAIIOB. MeTamndeckas CBsI3b
U MeTaUIM4ecKass KpPUCTAJUITMYECKas peméTka. OJIeKTPOXUMHYECKAN Ppsif

HaIpsoKeHUH MeTasioB

®dusnveckre 1 XUMUYECKHE CBOWCTBA MeTAIIOB. O0IIKE CITOCOOBI MOTyYSHUS
MeTasuioB. [ToHsATHE 0 KOPPO3UK METAIIOB, OCHOBHBIC CIIOCOOBI 3aIIUTHI UX OT
kopposuu. CruaBsl (cTajih, 9YyryH, TIOPATIOMAHWHN, OpOH32) U MX MPUMEHEHNE

B 6I>ITy " MPOMBIIIJICHHOCTH

[llenouynple MeTaIBL: MONOXKEHUE B [lepHoanuecKoil cUCTeMe XUMHYECKUX
anementoB [I.M. MeH/ieneeBa; CTpOCHUE X aTOMOB; HaXOXKJEHHUE B TIPUPOJIC.
dusnyeckre ¥ XUMHUIECKHE CBOMCTBA (HA MpuMepe HATpus U Kamus). OKCUIBI
U TUAPOKCUIBI HATpUS M Kajus. [IpUMEHEHHe IIETOYHBIX METAJUIOB U UX

COeIMHEHU N

[llemoyHo3eMenbHBIE METAJUIBI MAarHUid W KajJdblMii: IIOJIOXKCHHE B
Ilepuonuueckoit cucreme xumuueckux odnementoB JI.MI. MeHnneneesa;
CTPOCHUE WX aTOMOB; HAXOXXJCHHUE B mpupojne. Ou3nyecKkue U XUMUUYCCKUE
CBOMCTBa MarHusi W Kajiblus. BakHeHmine COCAMHEHUS KajbIusl (OKCHI,

THUAPOKCH, coitr). JKECTKOCTH BOABI M CITOCOOHI €€ yCTpaHeHHS

AJIIOMHMHUII: TIOJIOXKCHUE B Hepnonnqecxoﬁ CUCTEME XHUMHUUYCCKHUX DOJICMCHTOB

J.M. MeHnpeneeBa; cTpoeHHE aToMa; HaxoxkaeHue B npupoae. dusnmyeckue u
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XIMAYECKAE CBOWCTBA AaMOMHUHMSA. AMQOTEpHBIE CBOWCTBA OKCHAA W

TUAPOKCH A aJIIOMUHUA

Kene3o: monoxenue B Ilepuoamyeckod cUcCTeME XUMHUYECKUX DSJIEMEHTOB
H.N. MenaeneeBa; CTpOEHHUE aTOMa; HaxOXAECHUE B npupoae. Pu3nveckue u
XUMHYECKUE CBOHMCTBa jkene3a. Okcuapl, TUApOKcuabl U conm xkeneza(ll) u

xenesa(lll), nx cocTaB, cBO¥CTBA U TOTy4YEeHHE

XHUMUYECKHI SKCTICPUMEHT: 03HAKOMJICHHE C 00pa3llaMy METaJJIOB M CILUIABOB,
uX (QU3NYECKIMHU CBOIMCTBAMH, U3y4YCHHUE PE3YJIbTATOB KOPPO3MH METAIIOB
(BO3MOXKHO HCIIOTH30BaHNE BHICOMATEPHAJIOB), 0coOeHHOCTEH
B3aMMOJICHCTBUS OKCHJa KalbIlUs W HATpusi C BOJMOM (BO3MOXKHO
UCTIOJb30BaHUE BUJICOMATCPHAIIOB); UCCICAOBAHUE CBOMCTB KECTKOH BOJBI;
mporecca TOPEHUs Kele3a B KHCIOpoJe (BO3MOXKHO —HCIIOJB30BaHHE
BUJICOMATEPUAIIOB); MPU3HAKOB MPOTEKAHHS KAYECTBEHHBIX PEAKIUi Ha MOHBI
(MarHus, KanbIus, amoMuHus, IuHKa, xkene3a(ll) u sxemesa(lll), memu(1l);
HAOJTIOJICHUE W ONMCAHKE TPOIIECCOB OKPAITUBAHUS TNIAMEHU UOHAMHU HATPUS,
Kaus W Kanblusg  (BO3MOXKHO  HCIIOJIb30BaHUE  BHJCOMATEPUAIIOB);
uccrenoBanne aM(QOTEPHBIX CBONCTB THIPOKCHJIA aTIOMHHUS M THIPOKCHIA
[IUHKA; PelICHUe YKCTICPUMEHTAITBHBIX 3a/1a4 10 TeMe «BakHeimme MeTamsl

Y VX COCTMHEHUSD)
XuUMHUS U OKpY’KaroIas cpeaa

HoBrie MaTepualnbl U TEXHOJOTHH. BeliecTBa U Matepualibl B TOBCEIHEBHOM
JKU3HM YelIoBeKa. XUMHUS U 310pOBhe. be3omacHoe UCIob30BaHuEe BEIIECTB
XUMHUYECKUX peakiuii B ObiTy. [lepBas mOMOIIb NP XUMHYECKHUX 0XKOTax U

OTpaBJICHUAX

OCHOBBI  DKOJIOTMYECKOH  TPaMOTHOCTH.  XUMHYECKOE  3arps3HEHHE
okpyxkatomeii cpenst [1IK. Pons Xumun B pelieHnH 3KOIOTHIECKUX MPoOIIeM.
[IpupoaHble UCTOUHUKHU YIIEBOAOPOAOB (Yroyib, MPHUPOAHBIA Ta3, HedTh),
MPOAYKTHI X MEPEPa0OTKU, MX POJIb B OBITY U TIPOMBIIIIIEHHOCTH

XUMHUUYECKHI SKCIEPUMEHT: H3y4eHHe 00pa3loB MaTepruaioB (CTEKIIO, CIIABbI

METAIJIOB, TIOJMMEPHBIE MaTePHAIIBI)



IMPOBEPSAEMBIE HA OI'D 110 XUMHUU TPEBOBAHUA K PE3YJIBTATAM
OCBOEHUS OCHOBHOM OBPA3OBATEJIbHOM ITPOI'PAMMBI OCHOBHOI'O
OBILIEI'O OBPA30BAHMUA

Kon

nposepsie

MOIro

TpeboBaHN

A

1.1

1.2

1.3

2.1

IIpoBepsieMbie TPeOOBaHUS K MPEeIMETHBIM pPe3yJbTaTaM 0a30BOro
YPOBHSI 0CBO€HHUsI OCHOBHOH 00pa30oBaTebHOI MPOrpaMMbl
OCHOBHOTI0 00111er0 00pa3oBaHusi Ha ocHoBe PI'OC

IIpencraBnenue:

O TI03HABAaeMOCTH SABIICHWH TMPHPONbI, TOHWMaHHWE OOBEKTHBHOM
3HAYNMOCTH OCHOB XHMHUYECKOH HAyKH KaK OOJacTH COBPEMEHHOTO
€CTCCTBO3HAHUS, KOMIIOHEHTa OOIICH KyJIbTYyphl M NPAKTHYCCKOM
JEATCILHOCTH  YEJIOBEKA B  YCIOBHSAX COBPEMEHHOTO  OOIIECTBA,

TNMOHUMAHHUE MECTA XUMHUHU CPEAU APYTUX €CTECTBCHHBIX HAYK

0 HAYYHBIX MCTOAAaxX IIO3HAHUA, B TOM YHCJIC SKCIICPUMCHTAJIILHBIX H
TEOPETUICCKUX MCTOOax HCCIICIOBAaHUA BCIICCTB n NU3Yy4YCHUSA
XUMHUYCCKUX peaKuHﬁ; YMEHHUE HCIIOJIb30BaThb MOJCIIN IJIsA OOBSICHECHHS

CTpOCHHA aTOMOB U MOJICKYJI

0 cdepax mpodeccHOHATFHOW IESTeTFHOCTH, CBS3aHHBIX C XUMHEH H
COBpEMEHHBIMH  TEXHOJIOTHUSIMH, OCHOBAaHHBIMH Ha JOCTIDKEHUSX
XMMUYECKOM HayKH, YTO TIO3BOJUT OOYYalOUIMMCS paccMaTpUBaTh
XMMUIO Kak cepy cBoeil Oyaymieit mpodeccHoHaIbHOM AesITeNbHOCTH U
CIeNaTh OCO3HAHHBIA BBHIOOP XWUMHH KakK TPOQMIBHOTO IMpenMeTa IMpH

Mepexo/ie Ha yPOBEHb CPEIHETO 00IIero oopa3oBaHus

Biiagenue cucteMoil XMMUYECKUX 3HAHUN U YMEHUE PUMEHATH CUCTEMY

XUMHUYCCKUX 3HaHHﬁ, KOTOpas BKJIIOYACT:

BR)XHEHINIME XMMHYCCKHE TIOHSTHS: XHMHUYSCKHH OJIEMEHT, aToM,
MOJIeKyJla, BEIIECTBO, TPOCTOC W CIIOXHOE BEIECTBO, OJHOPOIHAS H
HEOJTHOPOJIHAS CMECh, OTHOCUTEIILHBIE aTOMHAsE U MOJICKYJISIPHAsT MAacChl,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIPHAS Macca, MOJISIPHBIA 00BEM, OKCHII,
KHCIIOTa, OCHOBAHHUE, COJNb (CPEIHss), XMMHYECKas PEaKIHs, PEeaKiluu
COCIMHEHUS, PEAKIUHM PA3JIOKEHUS, PEaKIMU 3aMEICHUs, PeaKIun
oOMeHa, TeTI0BOH 3(PQeKT peakiu, dK30- U YHIOTCPMHUICCKHUE PEAKIIHH,

pacTBOp, MacCoBas J0JId XUMHUYCCKOI'O 3JIEMCHTA B COCAMHCHUHN, MaCCOBas
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JIOJsI ¥ TIPOLIEHTHAS! KOHIIEHTPAIWsI BEIIECTBa B PacTBOpE, SAPO aToMa,
JJICKTPOHHBIM  CJIOW aroMa, aToMHas OpOuTal b, paauyC aroMa,
BaJICHTHOCTb, CTETICHb OKHCJICHUS, XUMHUYECKast CBSI3b,
ANEKTPOOTPUIATETIHHOCTD, TOJSIPHAS W HEMOJSIpHAas KOBAJICHTHAs CBS3b,
VWOHHAs CBf3b, METAINIMYECKasl CBSA3b, KPUCTAJUIMYECKAs peméTKa
(aroMHasi, MOHHAs, METAJUTMYECKAsI, MOJICKYJISIPHAs), UOH, KaTHOH, aHUOH,
AIEKTPOJIUT U HEANEKTPOIUT, ANEKTPOIUTHUSCKAs AUCCOIMAIINS, PEAKIINU
MOHHOTO  OOMEHa,  OKHCIIHMTCIBHO-BOCCTAHOBUTEIBHBIC  PEaKIIWy,
OKHCIIWTElb W BOCCTAHOBWTENIb, OKHCICHHE W  BOCCTAHOBJICHHE,
JNEKTPONIN3, XHUMHYECKOE paBHOBecHE, OOpaTHMble W HeoOpaTUMbIe
peaKkuuu, CKOpOCTh XUMUYECKOU peakuuu, kartanuzaTtop, [IJIK, xopposus

MCTaJIJIIOB, CILJIaBbI

OCHOBOIIOJIArarmue 3aKOHbl XHWMHH: 3aKOH COXpaHCHHA MAacCChI,
HCpPIOI[I/I‘IeCKI/II)'I 3aKOH HI/I MCHI[CHCCB&, 3aKOH ITOCTOSAHCTBA COCTaBa,

3aK0H ABOTaapO

TCOpHUU XHUMHH: ATOMHO-MOJICKYJIApHasA TeOopu:, TCOpUsd

AIEKTPOTUTHICCKON JTUCCOITHAITHH
Bnanenue ocHOBaMU XMMHYECKOM IPaMOTHOCTH, BKIIOYAIOIICH:

YMEHHUE MPaBUILHO UCTIOJIh30BaTh H3YUYCHHBIC BEIICCTBA M MaTCPHAIIBI (B
TOM YHUCJIC MUHEpaJbHBIC YAOOPCHUS, METa/UIbl U CIUIABHI, MPOIYKTHI
nepepadOTKU  MPHUPOJHBIX ~ WUCTOYHUKOB  YIIICBOAOPONOB  (YIJId,
MpUpomHOTO Tra3za, HepTH) B OBITY, CEIBCKOM XO34HCTBE, Ha
MPOU3BOJCTBE W TIOHUMAHKUE 3HAYCHUS JKUPOB, OCIKOB, YIJICBOJOB JUIS
OpraHM3Ma uYeJOBEKa, YMEHHUE MPOTHO3UPOBATH BIUSHHUE BEIICCTB H
XUMHYCCKUX TIPOIIECCOB HA OpraHu3M 4YeJoBEeKa M OKPYKAIOIIYIO
MPUPOIHYIO CPEIY

YMEHHUE WHTETPUPOBATh XHMUYCCKHUE 3HAHUS CO 3HAHUSAMH JPYTUX

Y4eOHBIX MPEAMETOB

HaJIMYUE ONbITa PabOThl ¢ PA3IMYHBIMU MCTOYHUKAMHU HWH(OPMAIUH 10
xuMuH  (Hay4YHas W HAYYHO-TIONMYJISIpHAs JIMTEparypa, CIOBapH,
CIPaBOYHUKH, HHTEPHET-PECYPCHI)

yMeHHEe OOBEKTHBHO OIICHWBAaTh WH(GOPMAIIMIO O BEIIeCTBaX, WX

MPEBpAICHUAX W MNPAKTUICCKOM INPUMEHCHUN U YMCHUE HCIIOJIB30BATH

e€ mis peuICHUA yqe6H0-no3HaBaTeanbe 3agad
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Brnagenre ocHOBaMH MOHSTHITHOTO ammapara ¥ CHMBOJIHYECKOTO SI3bIKa
XUMHH JJI COCTaBJICHUS (OPMYJT HCOPTaHUYSCKUX BEIIECTB, YPAaBHEHHI
XUMHYECKUX peakiuii; ocHoBamu xumMudeckoil HomeHknatypsl (IUPAC u

TPHUBHUATTHLHOM)

YMeHue OOBSACHATH CBsI3b TOJOXKCHHS 3iieMeHTa B [lepuoamueckoit
CUCTEME C UHCIOBBIMH  XapakTePUCTHKAMH CTPOCHHS  aTOMOB
XUMHUYCCKAX DJJIEMEHTOB (COCTaB W 3apsaa  sjapa, oOImee dYHcio
3IIEKTPOHOB), PacHpeAeICHUEM DIIEKTPOHOB 110 SHEPT€TUIECKUM YPOBHSIM
ATOMOB IEPBBIX TPEX MEPUOJIOB, KATUS U KAJIBIIUS

[IpencraBienue 0 NMEPUOAMYECKON 3aBUCUMOCTH CBOMCTB XHMHUYECKUX
SJIEMEHTOB (pamuyc aToMma, »3JIEeKTPOOTPULATEIBHOCTH), MPOCTBIX U
CJIOKHBIX BEIIECTB OT MOJIOXEHHS 3JeMeHTOB B [leproandeckoii cucteme
(B MamBIX TepHoJax M TIIABHBIX MOJTPYIIAX) U DJIEKTPOHHOTO CTPOCHHS
aToma

YMeHne kiaccuGuIupoBaTh:

XUMHYECKUE JICMCHTHI

HEOpraHMYeCcKHe BEIeCTBa

XUMHYECKUE PEaKIIUN

YMeHue onpenensTh:

BaJICHTHOCTP U CTETIEHb OKHUCIICHISI XUMHUECKHX SJIEMEHTOB, 3apsi HOHA
BUJ| XWMHYECKOW CBSI3M U THUI KPUCTAUIMYECKOH CTPYKTYpHI B
COETUHEHMSIX

XapakTep Cpelbl B BOJAHBIX PACTBOPAX BEIIECTB (KUCIOT, OCHOBAHUH)
OKUCITUTEIIh U BOCCTAHOBUTEIIb

YMmenne xapakrepu3oBath GU3NIECKUE U XUMUYECKHE CBONCTBA:
MIPOCTHIX BEIIEeCTB (KUCIOPO, 030H, BOIOPOM, rpaduT, aiMas, KpeMHHH,
a3oT, gocdop, cepa, XJI0p, HATPUH, KaJNid, MAarHUH, KaTbLUH, aTFOMAHHM,
KEIe30)

CJIOHBIX BEUIECTB, B TOM YHCJIC MX BOJHBIX PacTBOpOB (BOJa, aMMHAK,
XJIOPOBOJOPOJ, CEPOBOAOPOJ, OKCHABI M THAPOKCUABI MeTawioB [-IIA
rpymm, amomuaus, meau (1), muaka, sxenesa (11 u 11I), okcuner yroepona
(II u 1V), xkpemuaus (IV), azora u dochopa (III u V), cepsr (IV u VI),

CepHHCTasi, CepHas, a30TUCTas, a30THas, (ocdopHas, yronpHasi,
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KpeMHHEeBasi KICIIOTa M X COJIH)

MIPOTHO3MPOBATh M XapaKTePHU30BaTh CBOICTBA BEIIECTB B 3aBHUCHMOCTH
OT WX COCTaBa W CTPOCHHS, IPUMEHEHHE BEIIECTB B 3aBUCHMOCTH OT WX
CBOWMCTB, BO3MOXHOCTh TIPOTCKAaHHS XUMHUYCCKUX TMPEBPALICHUIA B
Pa3IUYHBIX YCIOBUIX

YMeHHE COCTaBJIATH MOJICKYJISIDHBIC M MOHHBIC yPAaBHEHHS PEAKIIMiA, B
TOM YHCJIC:

peaxiuii HOHHOTO OOMeHa

OKHUCITUTEIbHO-BOCCTAHOBUTEIFHBIX PEaKIUil

WUTIOCTPUPYIOMNX XAMHYECKHE CBOWCTBA M3YYEHHBIX KIACCOB (TPYIIMN)
HEOPTraHUYECKUX BEILIECCTB

MTOATBEPKIAIOIINX TEHETHYECKYIO B3aUMOCBS3bh MEKIAY HIMH

YMeHHUe BEIYUCITATH (TIPOBOJIUTH PACUETHI):

OTHOCHUTEIBHYIO MOJICKYJISPHYI0O W MOJISIDHYHO MAacChl BEIIECTB,
MacCOBYIO JOJTI0 XUMHUIECKOTO 3JIEMEHTa B COSIMHEHUN

MacCOBYIO JOJIIO BEIIIECTBA B PacTBOPE,

KOJIMYECTBO BEIIECTBA U €T0 MACCy, 00hEM ra30B

M0 YypPaBHEHUSM XUMHUYCCKHX pEaKIUd U HaXOAUTh KOJUYECTBO
BEIIECTBa, 00BEM U MAcCy PearcHTOB HIIU MPOTYKTOB PEAKIIHH

Biranenue (3HaHNE OCHOB):

OCHOBHBIMH METOJIaMH HAy4YHOTO TIO3HaHHWS (HAOMIOJEHWE, M3MEpEeHHe,
AKCIIEPUMEHT, MOJICJMPOBAHKE) MPU M3YUYCHUU BEIIECTB M XUMHUYCCKUX
SIBIICHUH; YMEHUE CPOPMYIHPOBATh MPOOIEMY M TPEIJIOKUTh MyTH €&
perreHus

Oe3omacHol paboThl C XUMUYSCKUMHU BEIIECTBAMH, XUMHUECKOH MOCY 10
1 J1abOpaTOpHBIM 000PYA0BaHUEM

MpaBwiaMu 0€30MacHOT0 OOpaIleHUs] C BEIIECTBAMU, HCIIOJIb3YEMBbIMU B
MOBCEIHEBHOW JKW3HU, TPaBWJIAMH TOBEICHHUSI B LEIIX COCpeHKCHHS
3I0pPOBbSl M OKPYXXAIOIIEH MNPUPOJHOM cpeabl; IMOHUMAaHUE Bpenaa
(omacHOCTH) BO3JEHCTBHUS Ha JKWUBBIE OpPTaHU3MBI ONPEACTEHHBIX
BEIIECTB, CIOCOOOB YMEHBIICHHS W TPEIOTBPAIICHUS WX BPEIHOTO
BO3JEHCTBUS

Hanuuue MPAKTUYCCKHUX HABBIKOB INUIAHUPOBAHHUA ©W OCYLICCTBICHUA
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14.1
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CIICAYIOIUX XUMHYCCKUX SKCIIEPUMEHTOB!

N3Yy4YCHUC U OIIMCAHUE (1)I/I3I/I‘-ICCKI/IX CBOICTB BCIICCTB, O3HAKOMIJICHUEC C
(I)I/ISI/I‘ICCKI/IMI/I U XUMHUYCCKUMU SABJICHUAMMU, OIIBITHI, WIITIOCTPUPYIOIIUEC

NPU3HAKK MPOTEKAHMS XUMHYCCKUX PeaKiuit
U3ydeHHe Crioco00B pa3aeneHus cMecel

TMOJIYYEHHNE KUCI0pOoda U U3YUCHUE €I0 CBOﬁCTB; TMOJIY4YE€HHUE BOAOPOaa U
HU3YUYCHHUC CT0 CBOﬁCTB; IMOJIY4YCHUC YTJICKHUCJIOTO I'ada MU HM3YUCHHE €ro

CBOfICTB; IMOJIy4YCHUEC aMMHAKa 1 U3YUYCHUEC €TO CBOMCTB

MPUTOTOBJIEHUE PACTBOPOB C  ONPEACIEHHOM MaccoBOM  joJiei

paCTBopéHHOFO BCIICCTBa

MpUMEHEHNEe MHIUKATOPOB (JlakMyca, MEeTWIOpaHxka u (eHondranenHa)

I OIPEACIICHUA XapaKTepa CpCbl B paCTBOpax KHUCJIIOT U HICHO'-IGﬁ

WCCIIeTOBaHNE M OITMCAaHNe CBOWCTB HEOPTaHWYECKHX BEIIECTB PAa3THIHBIX
KJIACCOB; M3YYCHHEC B3aUMOACUCTBHUA KHUCIOT C METaJUlaMH, OKCHIIaMU
METaJUIOB, PACTBOPUMBIMU U HEPACTBOPHUMBIMH OCHOBAHUSIMH, COJISIMU;
MOJTydYeHNe HEPacTBOPUMBIX OCHOBAHWU; BBITECHEHHE OJIHOTO MeTalia
IpyTUM ¥3 pacTBOpa COJH;, HCCiIeqoBaHne aM(pOTEPHBIX CBOWCTB

TUAPOKCUIOB AJIIOMUHUA U IIUHKA

PEIICHUEC OKCIICPUMCHTAJIBHBIX 3aJad II0 TEMaM: «OCHOBHBIE KJIACCHI
HCOPraHn4CCKux COCHHHGHHﬁ)); «SJ'IGKTPOHI/ITI/I‘IGCKEUI JUcconuaiusy,
«Baxkneiue HeMeTauIbl U UX COCAMHCHUA), «BaxkHenme MeTabl U

nX COCOANMHCHUA»

XUMHYECKUE SKCIICPUMEHTBI, WILTIOCTPUPYIOIINE MPU3HAKK MPOTEKAHUS
peakiuii HOHHOTO 0OMEHa; Ka4eCTBEHHBIC PEAKIIMU Ha MPHCYTCTBYIOIINE
B BOJHBIX pAacTBOpPaxX HOHBL: XJOPHJI-, OpOMHJ-, HOTUI-, CYIb(haT-,
¢dochar-, kapOOHAT-, CUIMKAT-aHUOHBI, THIPOKCHUI-HOHBI, KATHOHBI
aMMOHHMS, MarHus, KajblMs, aJlOMHHUS, kene3a (2+) u xemeza (3+),
Menu (2+), IHKa

YMeHue:

MMpEaACTaBIIATH PE3YIbTAThI OKCIICpUMCHTA B (bOpMC BBIBOJIOB,
J0Ka3aTCJIbCTB, Fpa(i)I/IKOB n Ta6J'II/III U BBIBJATL OMIMPUYCCKUC

3aKOHOMEPHOCTH

YCTaHaBJIMUBATL CBA3KU MCKIAY pPCaJIbHO Ha6HIOIIaCMI)IMI/I XUMHUYCCKNMHU

SABJICHUSIMU W HpOoLECCaMU, MPOUCXOAAIINMU B MAKpPO- U MHUKPOMHPE,



O0OBSCHATH MMPUIMHBI MHOTOOOpa3Hs BEIIESCTB



HNEPEYEHb 3JIEMEHTOB COIAEPKAHMUSA, IIPOBEPAEMBIX HA OCHOBHOM
I'OCYJAPCTBEHHOM 9K3AMEHE 11O XUMHNHN
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3.1

IIpoBepsieMblii 3J1eMEHT COEPKAHUS

IepBoHaYaTbHBIC XUMUIESCKUAE TIOHSITHS
Yucteie BemiecTBa u cMecH. CriocoObl pa3aeeH s cMecei

ATOMEI M MOJICKYJIBI. Xumudeckue 3neMeHThl. CHUMBOIBI  XHMHYECKUX

3JICMCHTOB. HpOCTBIe 1 CJI0KHBIC BCIICCTBA.

XuMu4ueckas (bopMyna. BaneHTHOCTP aTOMOB XMMHMYECKHX DJICMEHTOB.

CreneHn OKUCIIEHUS

3aKOH MOCTOSHCTBA cocTraBa BemiecTB. OTHOCHTEIbHAs aTOMHAs Macca.
OtHOcHUTENbHAS MOIJICKYJISIpHAas Macca. MaccoBas goas XMMHYECKOIr0o dJIeMECHTa

B COCIMHCHHUN

KomnuectBo BemecrBa. Monb. MonsipHast Macca. MosipHBIE 00BbEM Tra3oB.

Bzaumocssi3p KOJIM4YECTBAa, MAaCChl U YUCJIa CTPYKTYPHBIX €IUHUIL BECIIECTBA

dusznueckue M XUMUYECKUE SBICHHUS. XHUMHYCCKaAsS peakuusa nu eé IIPU3HAKU.

3akoH COXpaHC€HUA MacCChI BEIICCTB. XUMHIECKHUE YpaBHCHUA

HCpI/IOI[I/I'-IGCKI/If/i 3aKOH H HepI/IOI[I/I'-ICCKaH CHUCTEMA XHUMHYCCKHUX 3JJICMCHTOB

.. Menneneera. CTpoeHHE aTOMOB

Ilepuoanueckuit 3akoH. Ilepuoguyeckass cucTeMa XUMHUYECKUX JJIEMEHTOB
H.N. Menneneesa. Ilepuoael u rpymnmbl. OU3HUECKUl CMBICT MOPAIKOBOIO

HOMEpa, HOMEPOB IIEPHOa U TPYIIITHI AIIEMEHTa

Crpoenne aromoB. CocTaB aTOMHBIX simep. M3oromsl. DnekTtpoHsl. CTpoeHne
JJIEKTPOHHBIX O0OJIOYEK aTOMOB TEpBBIX 20 XHMHYECKHX JJIEMCHTOB

ITepuonnueckoii cucremsl [I.1. Menneneesa

3aKOHOMEPHOCTH B M3MEHEHNH CBOMCTB XMMUYECKHX 3JIEMEHTOB MEPBBIX TPEX
MICPUOMIOB, Kaus, Kajblusg (paauyca aTOMOB, 3JIEKTPOOTPULIATEIBHOCTH,
METAJIMYECKUX M HEMETa/UTMYeCKHX CBOWCTB) W WX COCAMHCHUU B
COOTBETCTBHH C TIOJIOXKEeHHeM »dieMeHToB B Ilepmommueckoil cucreme u

CTPOCHUEM UX aTOMOB
CrtpocHme BemecTBa

Xumuyeckas cBa3b. KoBajeHTHas (HOJ'IHpHaSI n HGHOJ’IﬂpHaH) CBA3b.

BHCKTpOOTpI/IHaTeHBHOCTB XUMHUYCCKUX OJICMCHTOB. Honnas CBA3b.
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4.6
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4.10

MerTtamnnueckast CBSI3b

Tumel KpUCTAIUIMYECKWX pEmETOK (aTOMHAas, WOHHAS, MeTajuIndecKast),
3aBHCHMOCTh CBOMCTB BEIIECTBA OT THIA KPHUCTAIUIMYECKON PEImETKH W BHUIA

XUMHYCCKOU CBSI3HU

Baxwueliiue mnpeicTaBUTeNId HeopraHuueckux BemiecTB. Hemeramisl ¥ ux

coeauHEHM. MeTalllbl M UX COCAUHCHMS

Knaccudukanmss 1 HOMEHKIATYpa HEOPraHHMYEeCKHX COCAMHCHHUIl: OKCHIIOB
(coneobpazyromue: OCHOBHEIE, KHUCIIOTHEIE, amQoTepHbIE) u
Hecoseo0pasylomue; OCHOBaHMH (IIENOYM M HEPacTBOPHMBIC OCHOBAHUS);
KUCJIOT (KUCIIOPOJACOACpXKAIIUEe U OECKHCIOPOIHbIC, OJHOOCHOBHBIC W

MHOTOOCHOBHBIC); COJIEH (CpEeIHUX U KHCITBIX )

Ouszpyeckne W XUMHUYECKHE CBOWCTBA IPOCTBIX BEIIECTB-HEMETAIIIOB!
BOJIOPOJA, XJI0pa, KICIOPO/Ia, Cephl, a30Ta, Gocdopa, yriaepoaa, KpeMHHS

Ousnyeckre M XUMHYECKHE CBOMCTBA IMPOCTHIX BEIIECTB-METAIIIOB: JIMTHS,
HATPHS, Kaausd, MarHUsI ¥ KaJbIHs, aTlOMAHUS, XKene3a. DICKTPOXUMUICCKUN

pan HaHpSDKCHI/If/i METAJIJIOB

Pu3nyeckre U XMMUUYECKUE CBOMCTBA BOAOPOIHBIX COCAUHEHUI HEMETAIIOB!
XJIOPOBOJIOPO/Ia, CEPOBOAOPOA, aMMHUaKa

Odusnyeckre ¥ XUMHIECKHE CBOMCTBA OKCHAOB HeMeTamioB: cepsl (IV, VI),
asora(ll, IV, V), dpocdopa(lll, V), yrnepona(ll, IV), kpemuus(IV). [lonyuenne
OKCH/IOB HEMETAJIIOB

Xumuueckue cBoicTBa OKcuaoB: MeTaioB IA-IIIA rpymn, munka, meau(Il) u

sxenesa(ll, I11). [TonyyeHrne OKCUAOB METAILIIOB

XUMHUYECKHE CBOWCTBA OCHOBaHUHN M aM(OTEPHBIX THAPOKCHUIOB (HA MpUMEpe
THUIPOKCUIOB aJIOMHUHUS, OKene3a, ULuHKa). llodmydyeHume OcHOBaHUH W
aM(pOTEepHBIX THAPOKCHUIOB

OO0ue XMMHYECKHE CBOMCTBA KHCIOT: XJIOPOBOAOPOAHON, CEPOBOJOPOAHOM,
CEPHHCTON, CEpHOH, a30THOW, (ocopHOH, KpeMHHEBOH, yroiapHOH. OcoObre
XHMHYECKHE CBOMCTBA KOHIEHTPUPOBAHHOM CEpHOM M a30THOM KHCIIOT.
[lony4yenune KucaOT

O06mue xuMuIecKrne CBOcTBa cpeaHux coneil. [lomydenue comeit

[Tommygenue, cobupanme, pacrmo3HaBaHHWE BOIOPOJAA, KHCIOPOAa, aMMHAaKa,

YIJIEKKUCIIOTO ra3a B J1ab0paTopuu
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5.5
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[Tomrygenne aMMuaka, CEpHON M @30THOM KHCIIOT B MPOMBIIIUIEHHOCTH. O01IIme

CIIOCOOBI MOJTYYCHUS METAIIIIOB
I'eneTndeckast CBsI3b MEXKy KIIaCCAMH HEOPTAaHWYECKHUX COSAMHEHUH
XUMHYECKUE peakinu

Knaccudukarms XMMAYECKIX PEaKIIHiA 110 Pa3IMYHBIM MPU3HAKAM: 110 YHCITY U
COCTaBy Y4YaCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIUIOBOMY 3(]dexTy, mo

W3MCHCHUIO CTCIICHEH OKHUCICHHUS XUMUYCCKUX SJICMEHTOB

TermoBolt 3(h(PexT XUMHUYECKOW peakiuh, TePMOXHMHYECKHE YpaBHEHUSI.

DK30- ¥ SHIOTEPMHUUYECKUE PEAKIUH. TepMOXUMUIECKIE yPaBHEHS

OKHUCIUTETLHOBOCCTAHOBUTEIHLHBIE pE€aKmuu. OKHUCIUTEIN U BOCCTAHOBUTEIIH.
Hpoueccm OKHCJICHUA n BOCCTaHOBJICHUA. BHCKTPOHHI)If/’I OamaHc

OKHCIUTEILHOBOCCTAHOBUTEIBHOM peakuun

Teopus 3AEKTPOTUTHICCKON AMCCOIMAIIii. KaTHOHBI, aHHOHBI. DJIEKTPOIUTHI

1 HEIJICKTPOJIHUTHL. CunbHEIe U cadbIe DJICKTPOJIUTHI. Crernenn JUucconuanmuu

Peakrun moHHOTO OOMEHA. Y CIIOBHS NPOTEKAHHS peakInid WOHHOTO OOMEHa,

IIOJIHBIE U COKPALEHHBIE NOHHBIE YPABHEHMS PEAKIUI
XuUMHUS U OKpYIKAKoIas cpeaa

BemectBa u marepuanbl B TMOBCEIHEBHOM >KM3HM YelloBeKa. be3omacHoe
UCTIOJIb30BAaHUE BEIISCTB M XUMHUYECKHX DPEAKIMHA B JITA0OPATOpUU U OBITY.

HCpBaH IMOMOIIb TP XUMHUYCCKUX OKOrax U OTPABJICHUAX

XUMHUYECKOe 3arps3HEHUE OKpYyXKawlehd cpeabl  (KUCIOTHBIE — JTOKIH,
3arps3HCHUE TOYBBI, BO3JyXa M BOAOEMOB), CIIOCOOBI €r0 MPEIOTBPAIICHUS
IIpenensrast momyctmmas koumeHTparus BemectB (IIJIK). Poms xumum B
pEIeHUH JKOJIOTUYECKUX TIPoOJieM. YCWICHHE IMapHUKOBOTO 3ddeKTa,

paspyuicHue 030HOBOIO CJI0s

[Ipumenenune cepsl, a3ora, pocdopa, yriepona, KpeMHHUS U UX COCOUHEHHUM B
ObITY, MEIUIVHE, MPOMBIIUIEHHOCTH M CEJIbCKOM XO3sdicTBe. lIpumMeHeHue
METaJUIOB M CIUIaBOB (CTaslb, YYyryH, AIOpalOMHHUH, OpoH3a) B OBITY U
NPOMBIIIEHHOCTH UX coeauHeHu. [loHsTHE 0 KOPPO3HU METaIOB, OCHOBHBIC
CIOCOOBI 3aIUTHI UX OT KOPPO3UHU

[IpupoaHble HMCTOYHHMKU YTIIEBOAOPOIOB (yrojb, MPHPOJHBIN ra3, HedTh),

MPOAYKTHI UX TepepadoTku (OeH3HH), UX POIb B OBITY M MPOMBIIIIEHHOCTH

HepBOHa‘IaIH)HBIG MOHSTHSL 00 OpraHrM4eCKrUX BCIICCTBAX KaK O COCIUHCHUAX



7.1
7.2
7.3

yriaepona (MeTaH, 3TaH, STHJICH, alleTUIIeH, 3TaHOJI, TJIUIEPUH, YKCyCHas KHCIIOTa).
[TonsATHE O OMONIOTMYECKY BaXKHBIX BEIIECTBAX: )KUPAX, OCNKAX, YIIICBOAAX — M UX

pOJIU B ’KU3HU YETIOBEKA

Pacuérnr:

1o (hopMyIiaM XUMUYIECKIX COSTMHEHNH

Macchl (MacCcoOBO#) TOJIM PACTBOPEHHOTO BEIIECTBA B pacTBOPE

M0 XMMHUYCCKUM YPABHCHHUAM



YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UISA YHEHUKA

» Xumus: 8-i kiacc: 0a30BbIN YpPOBEHb: YUCOHUK; S5-€ U3/IaHHE,
nepepadoranHoe ["abpuensa O.C., Octpoymor WU.I'., Cnaakos C.A.
AxkrmonepHoe oouiectBo «M3narensctBo «lIpocBemenue»

» Xumusi: 9-i kiacc: 6a30BbIi YPOBEHb: YUEOHUK; 5-¢ U3JaHNUE,
nepepadotanHoe ["abpuensn O.C., Octpoymos WU.I'., Cnaakos C.A.

Axunonepnoe o6mectBo «M3narensctBo «IIpocBemienue

METOINYECKHUE MATEPHUAJIBI UIA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChbI
CETU UHTEPHET

https://edsoo.ru
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