AHHOTAITUA K paboyveil mporpaMme 1Mo yueOHOMY MPEAMETY « XHUMHUSI»

Ha3zBanue yueOHOTO
npeaMeTa

Xumus, 8-9 kiacc

Hopmarushas 6a3a

o  ®denepanpHoro 3akoHa oT 29.12.2012 Ne 273-03 «OO6 obpasoBannu B Poccuiickoii
denepanumny;

e mpuka3za Munmnpocsemenus: Poccuu ot 22.03.2021 Ne 115 «O6 ytBepxkaenuu [lopsiaka
OpraHu3allid ¥  OCYLIECTBJIECHUS  00pa3oBaTeJbHOW  AEATENBHOCTH 10  OCHOBHBIM
00111e00pa3oBaTeNIbHBIM MPOrpaMMaM — 00pPa30BaTENIbHBIM TPOTpaMMaM HaudalbHOTO OOIIero,
OCHOBHOT'0 O0IIIET0 W CPETHETO 00IIero 00pa30BaHU»;

e mpukaza MuHnpocBemenust Poccun ot 18.05.2023 Ne 370 «O6 yTBepkIeHUH
(henepamsHO# 00pa30oBaTENBHON POTrPaMMBI OCHOBHOT'O 001Iero oopazoBanus» (mamee — OOII
000);

e mnpukasza Munnpocsemienuss Poccunm ot 31.05.2021 Neo 287 «O0  yTBepKICHUH
(denepabHOrO  TOCYAApCTBEHHOTO  00pa30BaTEIbHOrO  CTaHAApPTa OCHOBHOI'O  OOLIEro
oOpazoBanus» (ganee — PI'OC OOO TpeTbero MOKOJICHNS);

¢ ycraa MBOY «COII Ne 60 um. repoeB Kypckoit OUTBEI»;

e nporpammsbl Boctiutanust MBOVY «Cpennsist obmeoOpazoBaTenbHas mkosna Ne60 uMeHH
repoeB Kypckoil OuTBbD» 1010KeHUS 0 (hOopMax, MEPUOIUIHOCTH, MOPAIKE TEKYLIEr0 KOHTPOJIS
YCIEBAEMOCTH U MIPOMEKYTOUHOH atTectanuu ooyuatonmxcs B MBOY «COILL Ne 60 um. repoes
Kypckoii OUTBBI.

Hemm

* OCBOGHME BaKHEHIIMX 3HAHUI 00 OCHOBHBIX MOHATHUSIX U 3aKOHAX XUMHH, XUMHYECKOH
CHUMBOJIHKE;

* OBJIaZICHUE YMEHUSIMH HAOII01aTh XMMUYECKUE SIBJICHUS, IPOBOAUTH XUMUIECKUI
9KCHEPUMEHT, IPOU3BOJUTH PAacueThl HA OCHOBE XUMHUYECKHX (JOPMYJI BEIIECTB U ypaBHEHUN
XUMHYECKUX PEaKIInii;

* pa3BUTHE MMO3HABATEIBHBIX HHTEPECOB M MHTEIIEKTYAJIBHBIX CIIOCOOHOCTEH B IpoLiecce
MIPOBECHNUSA XUMUYECKOTO IKCIIEPHUMEHTA, CAMOCTOSATEILHOTO MPUOOPETEH s 3HAHUH B
COOTBETCTBHH C BO3HUKAIOLIMMU >KU3HEHHBIMH OTPEOHOCTAMU;

* BOCIIUTaHKE OTHOIIECHHSI K XIMUH KaK K OTHOMY M3 ()yHJaMEHTAIbHBIX KOMIIOHEHTOB
€CTECTBO3HAHMS U JIEMEHTY 00IIeYeNIOBEUECKOMN KyIbTYPHI;

* MPUMEHEHHUE TOJTyYCHHBIX 3HAHUI U YMEHHI JJ1s1 0€30MIaCHOTO MCIIOJIb30BaHHs BEIIECTB U
MaTepHaIoB B OBITY, CEILCKOM XO35ICTBE U Ha IPOU3BOJCTBE, PEIICHHS IIPAKTUUECKUX 3a1a4 B
MTOBCETHEBHON KU3HU, MPEIYNPEXKIASHHS IBICHUH, HAHOCAIIMX Bpe. 3J0POBBIO UEIOBEKA U
OKpY’KarolleH cpene

3amaun

dopMupoBaHKE y YyUaLIUXCs 3HAHUH OCHOB HAyKH — BKHEHIINX (hakTOB, IOHATHH, 3aKOHOB U
TEOPHiA, XHMHUYECKOTO SI3bIKa, TOCTYMHBIX 0000IIEHHI ¥ MOHATHI O MPUHIUITAX XUMUYECKOTO
IIPOU3BOJICTBA;

Pa3ButHe ymeHmii paboTaTh C BEeLIECTBAMH, BBITIOJIHATH HECIIO)KHBIE XUMHUYECKHE OTIBITHI,
CO0JII0AATh NpaBUiIa TEXHUKHU O€3011aCHOCTH, IPAMOTHO IPUMEHATh XUMUYIECKUE 3HAHUS B
OOIIEHNH C IPUPOOH;

PackpeiTre pony XMMUHM B pEIIEHNH TI00aTBHBIX IPOOJIEM YeI0BEYeCTBa;

Pa3Butre nuuHoCTH 00y4atommxcs, GOPMHUPOBAHHE Y HUX T'YMaHUCTHUECKUX OTHOLICHUH U
9KO0JIOTMUECKU 11eJ1ecO00Pa3HOro NOBEACHUS B OBITY U B TPYA0BOH JIESITEIbHOCTU

O0BeEM YacoB Ha
peanu3anuio
HpOI‘paMMBI II0 IT

136 uacos: B 8kiacce — 684(2 uaca B Henenmo), B 9 kiacce — 68 4 (2 yaca B HeleIi0).

DOpMBI KOHTPOJIS

TECTHPOBAHME; YCTHBIN ONPOC; JOMAIIHSSA paboTa; 3aluTa IPOEKTOB, pedepaToB WiIH

OCBOCHUSA TBOPYECKUX paboT; CEMHHAPBI; MPAKTHYECKUE PabOThI; KOHTPOJIbHbIE pabOThI
DNeKTpOHHbBIE Bbubmuoreka IIOK https://m.edsoo.ru/7f41837¢c
obpaszoBaTesbHbIE bubmoreka ITOK https://m.edsoo.ru/7f41a636

pecypehl



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41a636

MYHHMIHUITAJIBHOE BIOJUKETHOE OBIIIEOBPASOBATEJIbHOE YUPEXXIEHUE «CPEHSA
OBIIEOBPA3OBATEJIbHA A IIKOJIA Ne60 MMEHU I'EPOEB KYPCKOUM BUTBbID»

[TPUHATA YTBEPXJEHA
Pemennem nemarornueckoro coBera npukazoM MBOY «COIINe 60
MBOY «COILNe 60 uMm. repoes uM. repoeB Kypckoit OuTBbD»
Kypckoit OuTBbD) or 26.05.2025 1. Ne O/l
[TpoTokon Ne8 ot 26.05.2025 r.

OOKYMEHT NnoarmmcAaH
SNEKTPOHHOWM NOAMMCLIO

CepTtudcukaT:
00E9444EBE4C1D9042AFF7744AC68E350B
Bnapeneu: Yypunosa Onera lNleoHnaoesHa
Oencreutenex: ¢ 11.07.2024 no 04.10.2025

PABOYAS ITPOTPAMMA
10 XUMUH
8-9 kiaccel

(6a30BbII YPOBEHbD)

CocTaBUTEb:
MakeeBa E.A.,
YUHUTEIIb XUMUHU

Kypck — 2025



IMNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1Mo XMMHUM Ha YpOBHE OCHOBHOTO OOIIETr0 OOpa3oOBaHMsI COCTABJIICHA Ha
OCHOBE TpEOOBaHMI K pe3yjbTaTaM OCBOEHUS OCHOBHOW 00pa3oBaTEIbHON NPOrpaMMBbl
OCHOBHOT'0 00miero obpaszoBanus, npeacraBieHHbIX B PI'OC OO0, a Takke Ha OCHOBE
denepanbHOi paboyeil mporpaMmbl BOCIUTAHUS M C YYETOM KOHIENIUHU MPErnojiaBaHus
y4eOHOT0 TIpeaAMeTa « XUMHUs» B 00pa3oBaTeNIbHBIX opranu3ainusx Poccuiickoit denepanumu.

[Iporpamma pazpaboTaHa Ha OCHOBAHHMH CJIEIYIOIIMX HOPMATUBHBIX aKTOB:

o ®denepanpHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O06 obpa3zoBanmu B Poccuiickoi
Oenepanumny;

o 1npukaza Munnpocsemenus Poccunm ot 22.03.2021 Ne 115 «O0 yTBepkaeHun
[Topsiaka opranu3zanu U OCYIIECTBICHHS 00pa30BATENbHON NEATEILHOCTH MO OCHOBHBIM
o011e00pa3oBaTelibHbIM ~ [porpaMmaM  — 0Opa30BaTENbHBIM  [IpOrpaMmaM  HayajlbHOIro
00111ero, OCHOBHOT'O OOIIIETO M CPETHETrO 00IIEero 00pa3oBaHUs»;

o mnpukaza MunnpocBemenuss Poccun ot 18.05.2023 Ne 370 «O6 yTBepxkacHUU
dbenepanbHOi 00pa3oBaTEIBLHOM MPOrpaMMbl OCHOBHOTO OOIIET0 0Opa3oBaHUs» (manee —
OOIT O00);

o mnpuka3a Munnpocsemenus Poccunm ot 31.05.2021 Ne 287 «O0 yTBepKIeHHUU
dbenepanbHOro TOCYAapCTBEHHOTO O00pa30BaTEIbHOIO CTaHIAapTa OCHOBHOTO OOIIETO
obpazoBanus» (nanee — ®I'OC OOO TpeThero MOKoJICHUS);

« ycraa MBOY «COII Ne 60 um. repoeB Kypckoii OUTBbI»;

o mnporpammel BocnuTanusi MBOY «Cpennsisi oOmeoOpaszoBarenbHas 1mkosa Ne60
uMeHH repoeB Kypckoit OuTBb» monoxenus o Gopmax, IepuoIUIHOCTH, MOPSAKE TEKYIIEro
KOHTPOJISI YCIIEBAEMOCTH U IIPOMEXKYTOUHOU aTTectanuu oOyyvatoniuxcss B MbBOY «COII No
60 uMm. repoeB Kypckoil OUTBBI».

[Iporpamma no XxumuM AAET MPEACTABICHUE O LEJAX, OOLIel cTpareruu o0ydeHus,
BOCIIUTAHUSA M Pa3BUTUS OOyYarONIMXCS CPEJICTBAMH y4eOHOTO MpeAMeTa, YCTAHABIMBAECT
o0s13aTebHOE TIPEAMETHOE COJIepKaHue, MPEAyCMaTPUBAET paclpeie]ieHUe ero 1mo Kjiaccam
U CTPYKTypHUpOBaHME MO pas3jesaM M TeMaM [OporpaMMbl IO XHMHH, ONPEAEIseT
KOJIMYECTBEHHbIE W KAUYE€CTBEHHBIE XAPAKTEPUCTUKU COJEPKAHUS, PEKOMEHIYyEMYIO
MOCJICIOBATEILHOCTh U3YUYCHHUSI XUMUM C YYETOM MEXKIPEAMETHBIX M BHYTPHUIIPEIMETHBIX
CBS3EH, JIOTUKU Y4eOHOro MpoIiiecca, BO3PACTHBIX 0COOEHHOCTEH 00yUaroluxcsl, OnpeaeseT
BO3MOXHOCTH IpeAMETa JJI peaM3alii TpeOOBaHUM K pe3yJbTaTaM OCBOEHUS OCHOBHOM
o0pa3oBaTeNbHON MPOrpaMMbl Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs, a TaKxke
TpeOOBaHMI K pe3yibTaTaM OOy4YeHHUS XMMHUU Ha YpOBHE IeJied M3ydeHUs MNpelMera U
OCHOBHBIX BHUJIOB Y4Y€OHO-IIO3HABATENILHOM AESATENBHOCTU OO0YyYaroulerocs Mo OCBOCHUIO
y4e0HOT0 CO/IepKaHUSI.



3HaHWE XUMHH CITY>KHT OCHOBOU 11 (POPMHUPOBAHUSI MUPOBO33PEHUS 00yUaIOIIerocs,
€ro MPEJCTaBICHUN O MaTepUATHLHOM €AMHCTBE MHUPA, BAXKHYIO POJIb UTPAIOT (hopMUpyeMbie
XUMHUEH MpPENICTAaBICHUS O B3aMMOINPEBPAIICHUSIX 3HEPrUUM M 00 SBONIOLMU BELIECTB B
IPUPOJIE, O MYTAX PELICHUS II100aTbHBIX MPOOJIEM YCTOMYUBOIO Pa3BUTHUS YEIOBEUECTBA —
CBIPbEBOM, DHEPreTUYECKOM, MHUIIEBOM U IKOJOTMYECKOM O€30macHOCTH, MpolJIeM
31paBOOXPaHEHUS.

N3yuenne xumun:

CIOCOOCTBYET peau3allli BO3MOXKHOCTEH JJig caMopa3BUTUS W (HOPMHUPOBAHUS
KyJbTYpbI JIMYHOCTH, €€ 0011el U (yHKIIMOHATLHON TPaMOTHOCTH;

BHOCUT BKJaA B (OPMHUPOBAHHE MBIIUIEHUS W TBOPYECKUX CHOCOOHOCTEM
oOyyaroniuxcs, HAaBBIKOB 170:¢ CaMOCTOSITEIIbHOU yueOHOMI NEATEIbHOCTH,
AKCIIEPUMEHTAJIHBIX M HMCCIEI0BATEIbCKUX YMEHUN, HEOOXOJUMBIX KaK B IMOBCEIHEBHOMN
KU3HU, TaK U B MPO(HeCCUOHATBHON e TEIHLHOCTH;

3HAKOMUT CO CIEeNU(PUKON HAYyYHOTO MBIIUICHUS, 3aKJIabIBAET OCHOBBI IEJIOCTHOTO
B3IUISIIa HA EJUHCTBO MPUPOJABI M YEJIOBEKa, SBJISIETCS OTBETCTBEHHBIM J3TalloM B
(hOpMHUPOBAHUH €CTECTBEHHO--HAYYHON IPaMOTHOCTH 00YyYaIOIUXCS;

CIoCcOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIECHUSI K €CTECTBEHHO--HAYYHBIM
3HaHUSM, K TPUPOJE, K YEIOBEKY, BHOCHT CBOH BKJaJ B JKOJOTUYECKOE OOpa3oBaHUeE
00yJaroImuXxcs.

JlaHHbBIC HampaBJieHUs] B 00YUYEHUM XUMHHU 00ECIIeUunBaIOTCs CEU(DUKON CoJlepKaHuUs
y4eOHOro MpeIMeTa, KOTOPBIN SBISIETCS IMENarornyeckd aJanTUPOBAHHBIM OTPAKEHUEM
0a30BOI HAYKH XMMUH HA OTIPEICTIEHHOM dTare e€ pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOI'O 00ILIET0 0Opa30BaHUSl OPUEHTUPOBAH HA OCBOCHUE
00yYaloIMMUCS CUCTEMbl TEPBOHAYAIBHBIX TOHATUM XWUMHUHM, OCHOB HEOPTraHWYECKOU
XUMHH U HEKOTOPBIX OTAEJIBHBIX 3HAUUMBIX MOHATHI OPraHUYECKOW XUMHH.

CrtpykTypa conepkaHusi MporpaMMbl IO XUMHUH C(HOPMHPOBAHA HA OCHOBE CUCTEMHOTO
noaxonaa K e€ n3yuenuro. CozepKaHue CKJIaIbIBACTCS U3 CHCTEMbBI OHATUI O XMMUYECKOM
AJIEMEHTE M BELIECTBE M CHCTEMbI MOHATHI O XUMHUUYECKOW peakuuu. O0e 3TH CHCTEMbI
CTPYKTYPHO OPraHU30BaHBI 110 MPUHLHUITY MOCIEAOBATEIBHOIO Pa3BUTUSA 3HAHUI HA OCHOBE
TEOPETUUYECKUX MPEJICTABICHUIN PA3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YUYEHHS KAK OCHOBBI BCET'O €CTECTBO3HAHUS;

— [lepunoanueckoro 3akona /I. 1. MeHeneeBa kak OCHOBHOT'O 3aKOHA XUMUU;

— YYEHUS O CTPOCHHUH aTOMa U XUMUYECKON CBS3H;

— IIPEICTaBICHUN 00 STIEKTPOIMTUYECKOMN JUCCOIMAIINY BEIIECTB B PACTBOPaX.

Teoperndeckne 3HaHUSI PacCMATPUBAIOTCS HA OCHOBE IMIIMPUYECKHU IOJYYEHHBIX U
OCMBICTIEHHBIX (DaKTOB, Pa3BUBAIOTCA IMOCIEIOBATEIBLHO OT OJHOTO YPOBHS K JIPYromy,
BBITIOJIHSIST QYHKIIMU OOBSCHEHUS] U MPOTHO3UPOBAHUS CBOWCTB, CTPOCHUSI U BO3MOKHOCTEH
MPAKTUYECKOTO MPUMEHEHUS U TMOTyYSHUSI U3y4aeMbIX BEIIIECTB.



OcBoeHHe MporpaMMbl MO XMMHH CIOCOOCTBYET (DOPMUPOBAHUIO TPEACTABICHUS O
XUMHAYECKON COCTABILIIOLICH HAYyYHOW KApTUHBI MUpPA B JIOTMKE €€ CHUCTEMHOM INPUPOABI,
LEHHOCTHOTO OTHOIICHHMS K HAyYHOMY 3HAaHUIO U METOAaM MO3HaHUs B Hayke. M3yueHue
XUMUHU TPOUCXOJUT C MPUBJICYCHUEM 3HAHUW W3 paHee M3YUYEHHBIX Y4EOHBIX MPEIMETOB:
«Oxkpyxaromnii Mup», «buonorus. 5—7 knacce» u «duzuka. 7 Knace.

[Ipn u3ydyeHNH XUMHH TPOUCXOIUT (HOPMUPOBAHHE 3HAHUNA OCHOB XMMHYECKOU HAYKH
KaK 00JJaCTH COBPEMEHHOI'0 €CTECTBO3HAHMS, MPAKTUYECKON NEATEIbHOCTH YEJIOBEKa U KaK
OJIHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTYpbl. 3ajiaya ydyeOHOTrO MpeIMeTa COCTOMT B
(GbOopMHUPOBAHUU CUCTEMbI XUMHUECKHX 3HAHUN — BaXKHEUIUX (HAKTOB, OHSITHIM, 3aKOHOB U
TEOPETUUECKUX TOJOXKEHUN, TOCTYIMHBIX OOOOIIEHW MHUPOBO33PEHUECKOTO XapakTepa,
A3bIKa HAayKH, B IMPUOOIIEHUH K HAy4YHbIM METOJaM IO3HAHWS IPU HU3YYEHHH BEUIECTB U
XUMUYECKUX peakluil, B (OpMUPOBAHMU W paA3BUTHUU I[103HABATEIBHBIX YMEHUH U HX
OPUMEHEHUU B Y4YeOHO-IIO3HABATEIbHOW M Y4YEOHO-UCCIENOBATEIBCKON JIESITENIbHOCTH,
OCBOEHUU IIPAaBUJI OE€30I1aCHOT0 OOPAIEHHS C BEILIECTBAMH B IOBCEHEBHOM KU3HU.

[Ipy u3yyeHun XMMHUHU Ha YPOBHE OCHOBHOIO OOLIEro 0Opa30oBaHUsI BaXXHOE 3HAYEHUE
npuoOpeNn Takue 1ed, KaK:

—  (¢opMUpOBaHHWE  HWHTEUIEKTYaJbHO  pa3BUTOM  JMYHOCTH, TOTOBOM K
caM000pa30BaHNI0, COTPYAHUYECTBY, CAMOCTOSITEILHOMY MPUHATHIO PEIIeHUH, CITIOCOOHON
aJanTUPOBATHCS K OBICTPO MEHSIOUIMMCS YCIIOBUSIM JKU3HMU;

— HampaBJICHHOCTh OOYYEHHUS Ha CHCTEMAaTH4eCKOe MPUOOIIeHHe O0ydarouuxcs K
CaMOCTOATENIbHOM  IO3HABATEIbHOW  JESATEIBHOCTH, HAay4YHbIM METOJaM IO3HaHUS,
(OpMUPYIOLIUM MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XHUMHUH;

— obecrnieyeHue ycCJIOBHM, CHOCOOCTBYIONIUX MPUOOPETEHUIO OOYYaIOIIMMUCS OMbITa
pa3HoOo0pa3HON J1eATENbHOCTH, TO3HAHUS U CAMOIIO3HAHUS, KJIIOYEBBIX HABBIKOB (KIHOUEBBIX
KOMITETEHLIU ), UMEIOIUX YHUBEPCAIBbHOE 3HAYEHUE JJIs PA3JIMYHBIX BUJOB JIESTEIBHOCTH;

— dopmupoBanue oOmel (HyHKIMOHATHHOW W €CTECTBEHHO-HAYYHON TPaMOTHOCTH, B
TOM 4YHUCJI€ yYMEHU OOBACHITH W OIEHUBATH SIBIICHUS OKPYXKAIOUIErO0 MHpA, HUCIOIb3Ys
3HAHUS U OIBIT, OJYYEHHbIE [TPU U3YYEHUU XUMUHU, IPUMEHATH UX MPHU PEIIEHUU MpoliIeM
B IIOBCEHEBHOM JKU3HU U TPYIOBOU AEATEIBHOCTH;

— (QopMupoBaHue y OOy4YaOIIMXCA TyYMAHUCTUYECKUX OTHOIICHHM, NOHUMaHUs
[EHHOCTH XUMHUYECKUX 3HAHUM JJI BRIPAOOTKH SKOJOTUYECKU 11€I€CO00pa3HOTO TTOBEACHUS
B OBITY U TPYJOBOH JIEATEIBHOCTH B LIEISAX COXPAHEHUS CBOETO 3/I0pPOBbS U OKpY’Karolen
IIPUPOIHOU CPEbI;

— pa3BUTHEC MOTHBAIlUM K OOY4YEHHWIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCIHUTAHUIO HA OCHOBE YCBOEHHUS OOIIEYEIOBEYECKUX LIEHHOCTEH, TOTOBHOCTH K
O0CO3HAaHHOMY BBIOOPY MPOdUIIS U HAIPABICHHOCTU JATbHEHIIIET0 00ydeHuUs.

O611iee 9rCiIo 4acoB, OTBEAEHHBIX AJISl M3YUCHHUS] XUMUHU HA YPOBHE OCHOBHOTO OOIIIETO
oOpazoBanusi, cocrapiisier 136 yacos: B 8 kiacce — 68 yacoB (2 yaca B Hezeln0), B 9 kilacce —
68 yacoB (2 Jaca B HEJIENIO).






COILEPKAHUE OBYUYEHUA

8 KJIACC

IlepBoHava/ibHbIE XUMHYECKHE TOHATHS

[Ipenmer xumuu. Ponp XumMuu B )KM3HU YEIIOBEKA. XHUMHS B CUCTEME HAYK.
Tena wm BemectBa. Du3nMueckue CBOWCTBA BEIMIECTB. ATPEraTHOE COCTOSIHUE
BemiecTB. IloHsTHE O MeTomax Mo3HAHHWA B XMMHHU. YHCTHIE BEIISCTBA M CMECH.
CriocoObI pa3eeHus cMecei.

ATOMBI M MOJEKYJIbl. XUMHUYECKHAE 3JIEMEHTbl. CHUMBOJBI XUMHUYECKUX
31eMeHTOB. [IpocThie U CH0XKHBIE BElIeCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuyeckas (opmyna. BalleHTHOCTP aTOMOB XHUMHYECKHX JJIEMEHTOB.
3aKOH TMOCTOSIHCTBA cocTaBa BemiecTB. OTHoOcHTENIbHAs aTOMHAas Macca.
OtHocuTenbHAsE MOJIEKYJISIpHAsE Macca. MaccoBast JOJIsI XUMHYECKOTO AJIEMEHTA B
COCJIMHCHUU.

KonunuectBo Bemecra. Monbs. Monsipaast macca. B3anmMoCBsi3b KOJIMYECTBA,
Macchl W 4YHCIa CTPYKTYPHBIX €IWHHUII BemecTBa. Pacuérbl mo Qopmynam
XUMHUYECKUX COCMHCHUU.

DOU3NYECKUE U XUMUYECKHUE SBJICHUSA. XUMHUYECKAsl PEaKIUs U €€ TIPU3HAKU.
3aKOH COXpaHEHHUs MacChl BEIIECTB. XHMMHUYECKHE ypaBHeHHs. Kiaccudukarms
XUMHUYCCKUX PeaKIni (COCTMHECHMS, Pa3I0KCHUS, 3aMEIICHUS, 0OMEHA).

Xumuueckuii IKCnepumeHnt:

3HAKOMCTBO C XMMHYECKOW MOCYJIOH, MpaBriiaMu pabOThl B JIa0OpaTOpUu U
npuéMaMu oOpalieHus ¢ J1abopaTOpHBIM 000pPYJAOBaHUEM, U3YUEHUE W OMHUCAHUE
du3ndeckux CBOWCTB 0O0pas3lOB HEOPTaHMYECKUX BEIIECTB, HAOJIIOJEHUE
¢usndeckux (MIaBJIeHUE BOCKA, TasHUE JbJa, pPAaCTUPAHHE caxapa B CTYIKE,
KUIIEHUE W KOHJEHCAIUS BOJbI) U XMMHUYECKUX (TOPEHUE CBEYM, MPOKATUBAHUE
MEJTHOM TTPOBOJIOKH, B3aUMO/JICHCTBUE Mejla ¢ KUCJIOTON) SIBJICHUM, HAOII0ICHUE U
OTIMCAaHWE TPU3HAKOB IMPOTEKAHWS XMUMHYECKHX PEaKIUi (pas3ioKEeHHE caxapa,
B3aUMOJICHCTBUE CEPHOM KHCIOTBHI C XJOPHUIOM Oapws, pa3IoKCHHE THIPOKCH]IA
meau (I1) mpu HarpeBaHuu, B3aMMOJICHCTBHE *Kele3a ¢ pactBopoM com meau (11),
U3y4eHHUE CIOCOOOB pa3feieHUsI CMECEil: ¢ MOMOIIbI0 MarHuta, GUIbTPOBAHUE,
BBITIApYBaHUE, JUCTUJUIAIMSA, XpoMaTorpadus, mpoBeeHUE OYHUCTKH MOBAPEHHOU
coJii, HaOJIOJICHWE W  ONHCaHWE  PE3yJbTAaTOB  IPOBEACHHUS  OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUsI MACChl, CO3JaHUE MOJAEIEH MOJIEKYJI
(IapocTepKHEBBIX).

Bakneuime npeacTaBuTe M HEOPraHUYECKUX BelleCTB

Bo3nyx — cMech razoB. CocraB Bo3znyxa. Kucinopoa — 3iaeMEHT U MmpocToe
BelllecTBO. Haxoxaenue kuciopona B mpupoje, (PpU3nueckue M XUMHYECKUE
cBorictBa (peakiuu rtopeHus). Oxcuawl. Ilpumenenue xkucimopoga. CrocoOs



MOJIyYeHHUSI KHUCIOpoja B JabopaTopud W MPOMBIIUIEHHOCTH. KpyroBopor
KHciiopoaa B mpupoze. O30H — auIoTpoITHas MOAU(UKALUS KHCIOPOAa.

TennoBoii 3(p(dekT XMMHUECKOW peakUuuH, TEPMOXUMUYECKHUE YpaBHEHUS,
9K30- M JHAOTEPMHYECKHE peakuuu. TONIMBO: yrojlb U METaH. 3arps3HEHHE
BO3/lyXa, yCWJICHHE MapHUKOBOTO 3(hdeKTa, pazpyiieHrne 030HOBOTO CIIOS.

Bopopon — snemMeHT M mpocroe BemecTBo. Haxoxnaenue Bomopona B
npupojae, (Qusznueckue W XUMHYECKUE CBOMCTBA, MPUMEHEHHE, CIOCOOBI
nonyuyeHus. Kucnotel u conm.

Moutsipublit 00bEM Ta30B. Pacy€Thl 10 XUMUUYECKUM YPABHEHHUSIM.

Odusnueckue CBOWCTBA BOAbl. Boma kak pactBopurens. PacTBopsl.
HacepiieHHble ¥ HEHACBIIEHHBIE PAacTBOPHL. PacTBOpUMOCTH BEIIECTB B BOJIE.
MaccoBas 1071 BEIIECTBAa B pacTBOpe. XUMHYECKHE CBOMCTBA BOJbI. OCHOBaHHS.
Ponp pactBOpoB B npupoje U B KU3HH 4esnoBeka. KpyroBopor BoAbl B MpPUPOJE.
3arps3HeHne NpupoAHbIX Boja. OXpaHa U OUMCTKA MPUPOAHBIX BOJ.

Knaccudukanuss Heopranmdeckux coeauHeHuid. Oxcuabl. Knaccudukamus
OKCHUJIOB:  cojieoOpa3yrome  (OCHOBHBIE, KHUCIOTHbIE, aMOTepHBIE) U
HecosieoOpaszyrome. Homenkmarypa okcugoB. dusmdeckue U XUMUYECKHE
cBoucTBa OKCHAOB. [lomydenne okCuaoB.

OcHoBanuga. Knaccudukanuss OCHOBaHMH: IIETOYM M HEPACTBOPUMBIE
ocHoBaHus. Homenknarypa ocHoBaHuil. dusznyeckue M XMUMUUYECKHE CBOMCTBA
ocHoBaHuU. [lonyyeHne oCHOBaHUM.

Kucnotel. Knaccudukanust kucnor. Homenknarypa kuciaor. Ousndeckue u
XMMHUYECKUE CBOWCTBA KUCIOT. Psan aktuBHocTm metammoB H. H. bekerona.
ITosmyyeHnue Kucnor.

Comu. Homenknarypa coneil. @U3NYECKMEe U XUMHUYECKUE CBOMCTBa COJICH.
[Tomyyenue conen.

['eHeTnyeckas CBsI3b MEXAY KJIACCAMU HEOPTaHUYECKUX COCIUHECHUMN.

Xumuueckuii IKCnepumenn.

KAuEeCTBEHHOE OMNPEACIICHUE COJIEpKaHUs KUCIOpOAa B BO3IYyXE, MOJyUYCHHE,
coOupaHue, pacro3HaBaHWE W U3YYCHUE CBOWCTB KHUCJIOpPOAa, HAOIIOJEHNE
B3aMMOJCUCTBUSI BEIIECTB C KHCJIOPOJOM M YCJIOBUS BO3HUKHOBEHUS U
IpeKpaileHus TopeHust (Mokapa), O3HaKOMJICHHE C O0Opa3llaMu OKCHUJIOB U
ONMHMCaHUE MX CBOMCTB, MOJydyeHHUE, cOoOMpaHue, pAaCIO3HABAaHUE M H3yuYCHHUE
CBOMCTB Bomopoza (ropeHue), B3ammojaciicTsue Bomopoaa ¢ okcuaom meau (I1)
(BO3MOKHO HCIOJIb30BAaHUE BUCOMATEPHAJIOB), HAOMIOACHUE OOPA3IOB BEIIECCTB
KOJIMYECTBOM 1 MOJIb, HCCIEAOBAaHUE OCOOEHHOCTEM pacTBOPEHHS BEUIECTB C
pPa3IMYHONM PAcCTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C OMNPEAEIEHHOU
MacCOBOW J0JIEd paCTBOPEHHOrO BEILIECTBA, B3AUMOJEHCTBAE BOABI C METAJJIAMHU
(HaTpyeM ©  KaibllueM) (BO3MOXHO HCHOJIb30BAHHUE BHJIEOMATEPHUAIIOB),



UCCJIeIOBaHUE O0pa3Il0B HEOPraHWYECKUX BEIIECTB PA3JIMYHBIX KIJIACCOB,
HaOJI0ICHUE U3MEHEHHUSI OKPaCKU MHANKATOPOB B PACTBOPAX KHUCIOT U IIETIOUYEH,
u3yueHue B3aumojenctBus okcuga meau (I1) ¢ pacTBopoM cepHOW KHCIOTHI,
KHCJIOT C MeTajulaMHd, pPEakUWi HEUTpalM3alud, IOJIYyYEHHE HEPACTBOPHUMBIX
OCHOBAHHI, BBITECHEHHE OJHOTO METaJlla JIPYTMM W3 PacTBOpa COJM, PEUICHUE
SKCIIEPUMEHTAIBHBIX 3aJa4 10 TeMme «Baxuenmme kiaccbl HEOPraHMYECKUX
COECIMHEHUI.

IMepuoauueckuii 3axkoH u Ilepumoguueckass cucreMa XUMHYECKHX
iemenToB JI. WU. MenneneeBa. Crpoenne aroMoB. XHMHYECKAsl CBSI3b.
OKuCIUTETBHO-BOCCTAHOBUTEIbHBIC PeaKIUU

[lepBbie TOMBITKU KIAacCUPUKAIMU XUMHUYECKUX dJieMeHTOB. [loHsTue o
IPyIIax CXOAHBIX BJEMEHTOB (LIEJOYHBIE W IIETOYHO3EMENIbHbIE METALIbI,
raJIoreHbl, HHEPTHBIE Ta3bl). DIEMEHThI, KOTOphIE 00pa3yroT aM(oTepHbIe OKCUIBI
Y TUJPOKCUIBI.

[lepnoanueckuit 3akoH. [leproauyeckas cucreMa XMMUYECKUX JIEMEHTOB /1.
N.  MengeneeBa.  Koporkonepuonnas ¥ JJUHHONEpUOAHAs  (HOPMBI
[Tepnonnueckon cucrembl xumMuueckux siemMeHToB JI. Y. Menaeneesa. [lepuomasl
u rpynnbl. OU3NYECKUN CMBICI TOPSAAKOBOIO HOMEpPA, HOMEPOB IEpHoaa H
TPYMIIBI DJIEMEHTA.

Crpoenne aromoB. CoctaB aTOMHBIX siaep. M3oTonsl. DnekTpoHbl. CTpoeHne
AJIEKTPOHHBIX ~ O0O0JIOYEK AaTOMOB TMepBbIX 20 XUMHUYECKHX JJIEMEHTOB
ITepuognueckoit cucremnl J[. M. MenneneeBa. XapakTepuCTUKa XUMHAUYECKOIO
3JIEMEHTA M0 ero nojoxeHuto B [lepuoanueckont cucreme J[. 1. Menneneena.

3aKOHOMEpPHOCTH H3MEHEHUS pPAAUYyCa aTOMOB XHMHYECKHX DJIEMEHTOB,
METAJUIMYECKNX U HEMETAJUIMYECKUX CBOMCTB MO IPyIaM U Iepruoaam.

3nauenue [lepuoanueckoro 3akoHa u [leprnoanueckoil CUCTEMbl XUMHYECKUX
JJIEMEHTOB I pa3BUTHs Haykh W npaktuku. . M. MenaeneeB — yd€Hblii H
rpaXkJaHVH.

Xumuueckasi cBsizb. KoBasieHTHas (moJisipHass W HEMOJSIpHAs) CBSI3b.
DIEKTPOOTPULIATEIBHOCTh XUMUYECKUX 3J1€MEHTOB. MIOHHAs CBSI3b.

Crenenb  okucneHus.  OKUCIUTEIBLHO--BOCCTAHOBUTEIIBHBIE  PEAKIIMH.
[Ipouecchl OKHCIIEHNS] U BOCCTaHOBIEHUS. OKHUCIUTENIN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenn.

U3y4eHHE OOpa3llOB BEIIECTB METAUIOB M HEMETAJJIOB, B3aWMOJCHCTBUE
TUJIPOKCUAA LUHKA C PACTBOPAMHM KHUCIOT W WIEIOYEH, IMPOBEICHUE OIMBITOB,
WJUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUN
(ropeHue, peakiuy pas3yioKeHHs, COSUHEHU).

Mescnpeomemmnule cea3u



Peanuzanuyst MeXINpeIMETHBIX CBSI3€M NpU W3Yy4YeHUH XUMHH B 8 Kiacce
OCYIIECTBIISIETCS 4Yepe3 WCIOJb30BaHNE KaK OOIMX eCTECTBEHHO--HAYYHBIX
MOHATHUM, TaK U TMOHITUH, SBISIFOUUXCS CUCTEMHBIMU JJISl OTACJIBbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O IIUKJIA.

OO0mre ecTecTBEHHO--HAYyYHbBIC TTOHATHS: Hay4YHBIM (hakT, TUIIOTE3a, TCOpUs,
3aKOH, AaHaNIW3, CHUHTE3, KIacCUPUKAIUs, TEePUOJUIHOCTh, HAOIIOACHHUE,
3KCIIEPUMEHT, MOJICINPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®dusuka: Marepusi, aToMm, OJJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIH],
M30TOMBI, PAAUOAKTUBHOCTh, MOJICKYJa, 3JEKTPUUYECKUN 3apsjl, BEIECTBO, TEJIO,
00BEM, arperaTHO€ COCTOSIHHE BEIECTBA, Ta3, (PH3WUYECKUe BETUUYHHBI, ¢IHHUIIBI
W3MEPEHUs, KOCMOC, IUIAHETHI, 3BE31bI, CONHIIE.

buonorus: ¢orocunres, apixanue, ouocdepa.

['eorpadusi: armocdepa, rtumpocdepa, MUHEpANbl, TOPHBIE MOPOIBI,
MOJIE3HBIE UCKOMAeMbI€, TOTIJIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BelecTBO U XUMHYeECKAasi peaKkmusi

[Tepuonnueckuii 3akoH. [lepuoanueckast cucteMa XUMHUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. CTtpoeHue aroMoB. 3aKOHOMEPHOCTH B HU3MEHEHHUHM CBOWCTB
XUMUYECKUX DJJIEMEHTOB TMEPBBIX TPEX TNEPUOAOB, Kaaus, KaldblUd MU HX
COCIMHEHUH B COOTBETCTBUM C IIOJIO)KEHUEM OJJIEMEHTOB B Ilepuonnueckon
CHUCTEME U CTPOCHUEM UX aTOMOB.

CtpoeHue BemiecTBa: BHAbI XUMHYECKOW CBSI3U. THIBI KPUCTAUIMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUNA KPUCTAIIMYECKONW PELIETKU U
BHJla XMMHUYECKOM CBSI3H.

Knaccudukanuss 1 HOMEHKIIaTypa HEOPTaHMYECKUX BEIIECTB. XUMUUYECKHUE
CBOMCTBa BEIIECTB, OTHOCSIIMXCS K Pa3MYHBIM KJaccaM HEOPraHUYeCKUX
COEIMHEHN, TEHETUYECKAs CBA3b HEOPTaHUYECKUX BEILIECTB.

Knaccudukanus XuMuyeckux peakinii o pa3auyHbIM MpU3HaKaM (110 YUCITy
U COCTaBy YYacTBYIOIIMX B pPEaKIMH BEIIECTB, IO TEIJIOBOMY 3(dekry, mo
W3MEHCHHIO CTENEHEH OKHMCIICHHS XUMHYECKHX DJIEMEHTOB, IO OOPATHMOCTH, IO
Y4acCTHIO KaTalln3aTopa). DK30- U SHJAOTEPMUUYECKUE PEAKIIUU, TEPMOXUMUYECKUE
ypaBHEHMUSI.

[ToHnsiTHE O CKOpOCTH XUMHUYECKOM peakiuu. [loHsTHE 00 00OpaTUMBIX H
HEOOpaTUMBIX XUMHUYCCKUX peakiusx. IIoHATHEe 0 TOMOTEHHBIX U T'€TePOTrCHHBIX
peakuusx. [londarue o karanmuse. [lonsitue 0 xumuyeckom paBHoBecun. DakTopHL,
BIIUSIONIME HAa CKOPOCTh XMMHUYECKOW PEAKIUU M TIOJIOKEHHUE XUMHYECKOIO
paBHOBECHSI.

OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIC ~ pPEaKIMH,  AJICKTPOHHBIM  OallaHC
OKHCIIUTEIbHO-BOCCTAHOBUTCIBHOM peaKkiuu. CocraBieHue ypaBHEHUI



OKHCJIUTENBHO--BOCCTAHOBUTENBHBIX ~ PEAKLUUH C  HUCIOJB30BAaHUEM  METOJA
AJNIEKTPOHHOrO OanaHca.

Teopus INEKTPONUTUIECKON TUCCOUMUALIMN. DIIEKTPOJIUTHI U HEAJIEKTPOIUTHI.
KaTtnonsl, annonsl. MexaHu3M AHCCOLMALMU BEIIECTB C PA3JIMYHBIMA BUIAMHU
xumudeckoi cBsazu. Crenenp auccounanuu. CUibHbIC U C1a0ble AIEKTPOIHUTHI.

Peakunu nonHoro ooMeHa. Y ciaoBus MpOTEKaHUsI peakluii HOHHOTO OOMEHa,
IIOJHBIE M COKpall€HHBIE HWOHHBIE YypaBHEHUs peakuuid. CBONCTBA KHUCIOT,
OCHOBaHMMI W coJell B CBET€ MPEICTaBIECHUNA 00 BIEKTPOIUTUYECKON
nuccouranuu. KauectBeHHbIE peakini Ha HOHBL. [IOHATHE O TUAPOIIU3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHME C MOJEISAMH KPHUCTAUIMYECKUX PEMIETOK HEOPTaHWYECKUX
BELIECTB — METAJJIOB M HeMeTayioB (Tpadura M anmasa), CIOXKHBIX BEIIECTB
(xJopuaa HaATpuUs), UCCIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XHMHYECKOW pEaKIuu
OT BO3JCHCTBUS pa3IUYHbIX (HAKTOPOB, MCCIEAOBAHUE 3IIEKTPOIPOBOJHOCTH
pacTBOpPOB BEHIECTB, MpoLecca AUCCOLUMALNM KHCIOT, MIEJI0Yer U  CONeH
(BO3MOKHO  HCHOJB30BAHME BUJEO MAaTEpPUANOB), [MPOBEACHHE  OIBITOB,
WUIIOCTPUPYIOUIMX ~ TPU3HAKM  MPOTEKAHMs  peakluuMid  HOHHOro  oOMeHa
(oOpazoBaHue oOcangka, BBIJACICHHE Ta3a, oO0pa3oBaHHE BOJbI), OIBITOB,
WJUTIOCTPUPYIOIIUX — IPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX  PEAKLIMM
(ropeHue, peaklMHu pa3yIoKEeHHUs, COEUHEHHUs), PACIIO3HABAHUE HEOPTraHWYECKUX
BEIIECTB C TIOMOIIBIO KAUYECTBEHHBIX pEAaKUUMWA Ha HOHBI, pELICHUE
AKCIIEPUMEHTAJIBHBIX 33/1a4.

HemeTayibl 1 MX cOeIMHEHHUS

OOmiass xapakTepucThka rajgoreHoB. (OCOOEHHOCTH CTPOCHHSI AaTOMOB,
XapakTepHble cTeneHn okucieHus. CtpoeHue M (U3MUECKHE CBOMCTBA MPOCTHIX
BEIIECTB — TrajoreHoB. XWMHUYECKHE CBOMCTBA Ha IpUMEpe  Xjopa
(B3auMoOJIeiicTBE C MeTaulaMH, HEMeTaJlaMH, InejaodamMu). XJIOPOBOJIOPO.
ConsHas KHCIIOTa, XMMHUYECKHE CBOMCTBA, MOJIydyeHUE, NpUMEHEHHE. JleiicTBhe
XJIOpa U XJOPOBOJAOPOJA HAa OPraHU3M YENOBEKa. BakHelmme XJIOpUAbl U HX
HaxO0KJICHUE B IIPUPOJIE.

OO6mas xapakrtepuctuka 31aeMeHTOB VIA-rpynmnbel. OcoOOEHHOCTH CTPOECHUS
aTOMOB, XapaKTepHbIE CTENeHH okucieHus. CTpoeHue u (Pu3nyecKue CBOMCTBA
POCTHIX BELIECTB — KUCIOPOAA U Cepbl. AJUIOTPOIHbIE MOIUDUKAIIUN KUCIOPOIa
U cepbl. XuMudeckue cBoiictBa cepbl. CepoBOAopoJl, cTpoeHue, (pu3nyecKue U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTENN KUCIOTHBIX OKCHJIOB.
Cepnas kuciora, (Qu3nueckue M XHUMHYECKHE CBOMCTBa (00IIME Kak
IpeACTaBUTENS KJacca KHUCJIOT U crnenuduyeckue). XHUMHUECKHE peakluu,
JeXallMe B OCHOBE MPOMBIIUICHHOTO CHOCO0a MOJYYEHUSI CEPHOM KHUCIIOTHI
[Ipumenenue cepHoil kucaoThl. Coau CepHON KUCIIOTHI, KAUECTBEHHAsI PEaKIUs Ha



cynbdar-uon. Haxoxnenue ceppl u €€ COEAMHEHUN B TPHUPOJE. XHUMHUUECKOE
3arpsi3HEHUE OKPYKAIOLIEH Cpelapl COCAMHEHUSMHU Cepbl (KUCIOTHBIE JOXKIM,
3arpsi3HEHUE BO3AyXa U BOJOEMOB), CIIOCOOBI €ro MPEAOTBPALEHUS.

O6mias xapaktepuctuka 3yeMeHTOoB VA-Tpynnbl. OCOOEHHOCTH CTpPOEHUS
aTOMOB, XapaKTEpHbIC CTENEHU OKHUCICHHS. A30T, paclpocTpaHEHUE B MPUPOJE,
dusnueckue u xuMuyeckue cBoiictsa. Kpyrosopor a3ora B mpuponae. AMMHAK, €ro
dbu3nYecKre U XMMUYECKHE CBOMCTBA, MoJlydyeHue u npumeHenne. Coau aMMOHUS,
ux (pusnueckue U XUMUYECKHE CBOMCTBa, MpUMeHeHue. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THasi KHUCJIOTa, €€ TMoJlydeHHe, (PU3MUYECKUEe U XUMHUYECKHE
cBOlicTBa (00mME Kak TPEICTABUTENs Kilacca KUCIOT W CHerupUuyYecKue).
Ucnonb3oBaHre HUTPATOB W COJIEM aMMOHHUS B KAaueCTBE MUHEPAIbHBIX
yno0peHuil. XuMu4eckoe 3arpsi3sHeHUe OKPYIKaoIIe cpellbl COeAMHEHUSIMU a30Ta
(KUCIOTHBIE JOXAM, 3arps3HEHHEe BO3AyXa, IMOYBBI U BOJoEMOB). Docdop,
ajutoTpornubie Momudukanuu gocdopa, puznyeckue M XMMHUYECKHE CBOMCTBA.
Oxkcun pochopa (V) u pochopnas kucnora, puzndeckue U XUMUIECKHAE CBONCTBA,
noxyyeHue. Mcnonb3oBanue pochaToB B KaueCTBE MUHEPATIbHBIX YI0OPEHHIA.

O6mras xapakrtepuctuka 31eMeHTOB IV A-rpynmnbel. OCOOCHHOCTH CTPOCHUS
aTOMOB,  XapakTEpHbIE  CTENEHH  OKHUCJIEHUSA.  YIJIEpOJ,  aUIOTPOMHbBIC
Moau(dUKalMKy, pacOpoCTpaHEHHE B TMPUPOAE, (PUIMYECKUE U XUMHUYECKUE
cBorictBa. Ancopomusi. Kpyrosopot yraepona B npuposae. OKCuabl yriepoja, ux
dusnyeckue W XMMHUYECKHE CBOMCTBA, JEHCTBUE Ha KHUBbIE OpPraHU3MBI,
MOJIy4YeHUE W TMPUMEHEHHE. DKOJOTUYECKHE MPOOJIEMBI, CBSI3aHHBIE C OKCHIOM
yriepoaa (IV), rumore3a rinoOaJbHOTO TMOTEIJIECHUS KIMMara, MNapHUKOBBIN
addext. YronapHas KucioTa U €€ cou, uX GU3NYeCKrue U XUMUYECKHE CBOMCTBA,
nojiiyueHue u npumeHeHwe. KauecTBeHHas peakuuss Ha KapOOHAT-MOHBI.
Hcnonbs3oBanue kapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIEHHOCTH U CEIHCKOM
XO35MCTBE.

[TepBoHavanibHbIC TOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCAMHEHHUSIX
yriaepoja (MeTaH, 3TaH, 3TUJIEH, alleTUJIeH, TaHOJ, MIUIEPUH, YKCYCHAsl KUCJIOTA).
[IpupomHble WCTOYHUKH YIJIEBOJOPOJOB (Yrojib, MPUPOIHBIA Ta3, HEPTH),
MPONYKTHl WX mepepaboTku (OCH3WH), WX POJIb B OBITY M MPOMBIIUICHHOCTH.
[TonsiTe 0 OMONIOTMYECKM BaXKHBIX BEIIECTBAX: JKUPAX, OCNKaX, YIIeBOAaX — U UX
pojii B OKM3HUM 4eJloBeKa. MaTepualbHOEe €AMHCTBO OPraHUYeCKUX M
HEOPTraHWYECKUX COCITMHCHUN.

KpemHuii, ero ¢usnueckue W XHUMHUYECKHME CBOWCTBA, IOJIYYEHUE U
npuMenenue. CoenuHeHuss KpeMHus B mipupoje. OOmue mnpeactaBieHus o0
okcune kpemuust (IV) u kpemuueBoil kuciore. CHUIMKATBI, UX KCIOJIb30BAHUE B
OBITY, B MPOMBIIUICHHOCTU. BakHeiiline CTpoUTeNbHbIE MaTepuaibl: KEpPaMHKa,



CTEKJIO, IIEMEHT, 0eToH, ene300eToH. [IpobiemMbl G€30ITacHOr0 HCIOIb30BaHUS
CTPOUTENBHBIX MAaTEPUAIIOB B TOBCETHEBHOM KM3HU.

Xumuueckuii IKCnepumMenm:

U3y4YeHUEe 00pa30OB HEOPTAHMUYECKUX BEUIECTB, CBOMCTB COJISTHOW KHUCIIOTHI,
IIPOBE/ICHUE KAUECTBEHHBIX PEaKiMii Ha XJIOPUI-WOHBI U HAOIIOACHUE MPU3HAKOB
WX TPOTEKAaHWS, OMbBITHI, OTpaKaromme (U3NUESCKHE M XUMHYECKHUE CBONCTBA
rajoreHOB M HUX COEIMHEHUH (BO3MOXKHO UCIOJb30BaHUE BHUACOMATEPHUAIIOB),
O3HAKOMJIECHHE C OOpa3laMu XJOPUIOB (TaJOTCHHUJIOB), O3HAKOMJICHHE C
oOpasmlamMu  cepbl W €€  COCIUHEHUSIMH  (BO3MOXKHO  HCIIOJIb30BaHUE
BUJIEOMATEPHAIIOB), HAOIIOACHUE TIpollecca OOyrIuBaHUsI caxapa Ioj ACHCTBUEM
KOHUECHTPUPOBAHHOW CEPHOM  KHUCJIOTBHI, HW3YYEHHE XUMHYECKUX CBOMCTB
pa30aBIeHHON CepHOM KUCIIOTHI, MPOBEICHUE KaUeCTBEHHON peaKIuu Ha CyJibdar-
WOH W HaOJI0JIeHWe TpHu3Haka e€ MPOTeKaHUs, O3HAKOMJIEHHE C (PU3UYECKUMU
cBoiicTBamMu azora, (ochopa W HUX COEAMHEHHH (BO3MOXKHO HCIIOJIb30BAHUE
BHJICOMATEPHAIOB), o0pa3iiaMu a30THBIX U (POcPOpPHBIX yIOOPECHUIA, TIOTyICHHE,
coOupaHue, paclo3HaBaHWE W M3YYEHHWE CBOWCTB aMMHaka, IPOBEJCHUE
KaueCTBEHHBIX PeaKlMid Ha MOH aMMOHHUS U (pocdaT-uoH M M3yueHUe MPU3HAKOB
UX IPOTEKAHUSI, B3ANMO/ICHCTBUE KOHIIEHTPUPOBAHHON a30THOU KUCIIOTHI C MEJIbIO
(BO3MOKHO HCII0JIb30BaHUE BHJICOMATEPHUAIIOB), W3y4YEHUE MOJIeIIen
KPUCTAJUTMYECKUX PEMIETOK anmasa, rpadura, (QymiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJCcOPOLMM PACTBOPEHHBIX BEIICCTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOrasza, MojlydeHue, coOupaHue, paclio3HaBaHUE U HU3yudeHUE
CBOMCTB YIJIEKHCIIOTO ra3a, MPOBEJCHHE KAaUeCTBEHHBIX PeaklMii Ha KapOOHAT U
CUJIMKAT-UOHbl W HW3y4YCHUE NPU3HAKOB HX TMPOTEKAHUsS, O3HAKOMJICHUE C
MPOAYKIMEH CUJIMKATHOM MPOMBIIIJIEHHOCTH, PEIICHUE JKCIePUMEHTATbHbBIX
3a/1a4 1o teMe «BaxHelIne HeMETaUIbl U UX COCTUHEHUSD.

MeTaJiibl M UX COEIMHEHU S

OO0uras xapakTepUCTHKa XUMHUUYECKUX DJIEMEHTOB — METAJJIOB Ha OCHOBAaHUU
ux mnonoxeHus B Ilepuommyeckon cucreme XuUMHUYECKUX 3neMeHToB [[. U.
MenpneneeBa u crpoeHus aToMoB. CTpoeHue mMeTamuioB. Meramuyeckasl CBsi3b U
METAJJIMYecKasi  KpUCTaJUIMYecKas  pemeTka.  DIEKTPOXUMHUUYECKUU  psif
HanpspKeHU MeTaioB. PU3NYecKue U XMMUYECKHUE CBOWCTBa MeTaiuioB. OOiue
CrocoObl ToaydeHus: MeTauioB. [loHsATHE O KOPPO3UM METAIOB, OCHOBHBIC
CrocoObl 3amuThl UX OT Koppo3uu. CrmaBbl (CTaib, YyTryH, TIOPATIOMUHUMN,
OpoH3a) U WX MPUMEHEHHE B OBITY U MMPOMBIIICHHOCTH.

[lenounbie MeTawibl: ToNoKeHue B [lepuonnueckoit cucteMe XUMHUUYECKUX
sanementoB JI. . MeHnneneeBa, CTpOEHHME MX aTOMOB, HAXOXKIAEHUE B MPUPOJE.
duznueckre U XMMUYECKHE CBOMCTBa (Ha mpumepe HaTpus U Kaius). OKCUabl U



TUAPOKCHABI HAaTpusid W Kauus. [IpruMeHeHHWe WIEIOYHBIX METAUIOB W HX
COCUHEHUH.

[[lenouyno3emenbHbIE METAUIBI MAarHuMii W KalbLMA: IIOJIOXKEHHE B
[Tepuonnueckon cucreme xumudeckux snemeHToB . 1. MenaeneeBa, crpoeHue
UX aTOMOB, HaXOXJeHUE B MpUpoje. PU3nuecKue 1 XuMUUECKUE CBOMCTBA MarHus
U Kanblusa. BaxHeiine coequHEHUs KalbIusg (OKCHUJZ, THUAPOKCHI, COJIH).
XKécTkocTh BOJBI U CIIOCOOBI €€ yCTPaHEHUS.

AJToMHHUN: TToJ10keHuE B [leproinueckoi cucTeMe XMuMHUYECKUX 3JIEMEHTOB
. . MenpneneeBa, CTpOEHHE aroma, HaXOXICHUE B Ipupone. Pu3ndeckue u
XUMUYECKHE CBOMCTBA aOMHUHMS. AM(POTEpHBIE CBOMCTBA OKCUAA U TUIAPOKCHIA
aJIFOMUHUSL.

Kenezo: nonoxenue B Ilepuoanueckoi cucTeMe XUMHUYECKUX JIEMEHTOB [l.
N. MeHnneneeBa, CTpOCHME aToOMa, HaxoXXAEHHE B TMpupojge. DPusnueckue u
XUMHUYECKUE CBOMCTBA *kese3a. OKCubl, THAPOKCUIbI U conu xene3a (1) u xenesa
(1), ux cocraB, CBOMCTBA M MOJIy4YCHHUE.

Xumuyeckuui IKCnepumeHm:

O3HAKOMJICHHE ¢ oOpaslaMyd METAUIOB M CIUIaBOB, HMX (PU3HYCCKUMH
CBOMCTBaMH, H3y4YEHHUE  PE3yJIbTAaTOB  KOPPO3HMH  METALIOB  (BO3MOXKHO
HCTIONIb30BAaHUE BHUJIEOMATEpUANIOB), OCOOCHHOCTEH B3aMMOJCHCTBUS OKCHJIA
Kbl W HATpusi C BOJOM (BO3MOXKHO HCIMOJIb30BAaHHWE BHUACOMATEPHAIIOR),
MCCIIEIOBAHUE CBOMCTB KECTKOM BOJIbI, MpoIlecca TOPEHUS Kelie3a B KHUCIOPOJAE
(BOBMOXXHO  MCIOJB30BAaHME  BHUJECOMATEPHATIOB), TPU3HAKOB  MPOTEKAHUSA
Ka4eCTBEHHBIX PEAKUW HAa WOHBI: MarHusi, KajblUs, aJIOMUHUS, LIUHKA, XKEe3a
(1) u xenesza (1), mequ (Il), HaOMOACHUE K ONMKCAaHUE MPOIIECCOB OKPAITUBAHUS
IJJaMEHH MWOHAaMU HaTpusi, Kaiusl W Kajdblus (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPHAIIOB), UCCIICIOBaHNE aM(POTEPHBIX CBOMCTB THIAPOKCHA ATIOMUHUS
Y TUAPOKCHU/IA IIUHKA, PEIICHUE SKCIIEPUMEHTAIIBHBIX 3aJ1a4 10 Teme « BaxxHeumme
METaJIbl U UX COCAUHEHUS.

XUMHA U OKPYKAWIIAS cpeaa

BemectBa n marepuanbl B MOBCEIHEBHOW >XU3HU 4YelioBeKa. bezomacHoe
HCTIOJIb30BAaHUE BEIIECTB M XUMHYECKUX peakuuil B ObiTy. IlepBas momonis mpu
XUMHUYECKUX 05KOTaX U OTPABJICHUSIX.

XHUMHUYECKOE 3arpsi3HEHHE OKpYXKaroIeh cpennl (MpeaeiabHas JOoMmyCcTUMas
KOHIleHTpauus BeuiecTs, gainee — [1/IK). Ponbp xuMun B pelieHMN 3K0I0THYECKUX
npooIeM.

Xumuueckuii IKChepumMenm:

u3yueHue oOpasIoB MaTepuasioB (CTEKJIO, CIUIABbI METAJIJIOB, MOJMMEPHBIC
MaTepuabl).

Mescnpeomemmnbnie ceasu



Peanuzamus MeXnpeaMeTHBIX CBA3€H MpU U3YYEHUH XUMHUHU B 9 Kiacce
OCYIIECTBIISIETCS 4YE€pe3 HCIOJIb30BAaHHE KakK OOIIMX €CTeCTBEHHO-HAay4HbIX
MOHSATUH, TaK U TOHSATUH, SBISIOMINUXCS CUCTEMHBIMU ISl OTJAEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO IMKJIA.

OO0me ecTecCTBEeHHO-HAYUYHBbIE TMOHSATHSA: HAyYHBIH (PaKT, TMIIOTE3a, 3aKOH,
TEOpWsl, aHalW3, CHUHTE3, KiIacCHUUKAIWsI, TMEPUOIUIHOCTh, HAOIIOACHUE,
AKCIIEPUMEHT, MOJEIMUPOBAHNE, W3MEPEHHE, MOJEb, SBJICHHUE, ITapHUKOBBIN
3¢ dekT, TEXHOTOTUSI, MAaTEPHAITBI.

dusznka: Marepus, aroMm, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIH]I,
M30TONBI, PaTUOAKTUBHOCTh, MOJICKYJa, JJICKTPUUECKHA 3apsi, TPOBOTHUKH,
MOJIYIIPOBOJIHUKH, AMDJIEKTPUKH, (OTOIJIEMEHT, BEIIECTBO, TEIO, OO0BEM,
arperaTHOe COCTOSIHUE BEIlleCTBa, ra3, pacTBOP, pACTBOPUMOCTb, KpUCTAIIIMYECKas
peméTKa, CruiaBbl, (U3MUYECKUE BEIUYUHBI, €IUHUIBI MU3MEPEHUS, KOCMHUYECKOE
IPOCTPAHCTBO, IIaHETHI, 3BE3/1b1, COJHIIE.

buonorus: gorocunTes, abixanue, Ouocdepa, dKOCUCTEMA, MHUHEPAIbHbIC
yI00PEHHS, MUKPO3JIEMEHTHI, MAKPOAJIEMEHTBI, TUTATEIHLHBIC BEIICCTBA.

['eorpadusi: armocdepa, rtumpocdepa, MUHEpANIbl, TOPHBIE MOPOIBI,
MOJIE3HBIE UCKOIMAEeMbIe, TOTLTMBO, BOJTHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VJIBTATBI OCBOEHHUA ITPOI'PAMMBLI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIBTATBHI

JInyHOCTHBIE pe3yJbTaThl OCBOCHUSI MPOrpaMMbl OCHOBHOI'O  OOIIETO
o0pa3oBaHMs JOCTUTAIOTCS B XO0A€ OOy4YeHUS XMMHUU B €IUHCTBE Y4YEOHOU U
BOCIIUTATEIbHOUN JIEATEIBHOCTH B COOTBETCTBUU C TPAIULIMOHHBIMH POCCUUCKUMU
COI[MOKYJBTYPHBIMU M JYyXOBHO-HPAaBCTBEHHBIMHU IIEHHOCTSIMU, MPUHITHIMU B
oOlllecTBE TMpaBWIaMU M HOPMaMU TOBEJEHUS U CIIOCOOCTBYIOT Ipoleccam
CaMOITO3HAaHU s, CAMOPA3BUTHUSI U COLIMATM3AIINK O0YyYaIOIIUXCA.

JInyHOCTHBIE ~ PE3yNbTAaThl  OTPAXAIOT  TOTOBHOCTh  OOYyYarOIIUXCS
PYKOBOJICTBOBaTbCSI CHCTEMOM TMO3UTUBHBIX I[IEHHOCTHBIX OpPUEHTALMH U
pacuIMpeHue OnbITa ASSTEIbHOCTH Ha €€ OCHOBE, B TOM UHMCJIC B YACTHU:

1) naTpHOTHYECKOT0 BOCTIMTAHUS .

LEHHOCTHOI'O OTHOUIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY
U HAyyHOMY HACIEIUI0, TOHUMAaHHS 3HAYEHUST XUMHYECKOM HAayKU B KHU3HU
COBPEMEHHOT0 OOIIECTBa, CIOCOOHOCTHU BIAJETh JOCTOBEPHOU HMH(poOpMaIuen o
MEPEIOBbIX JOCTHIKEHUSIX U OTKPBITUAX MHUPOBOM M OTEUECTBEHHOW XUMUU,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MHUpa U OOIIECTBA;

2) TPa’kIaHCKOT0 BOCTIMTAHUSI:

MPEJCTABICHUS O COLMAIBHBIX HOPMax M TMPaBWIAX MEXIMYHOCTHBIX
OTHOIIICHUI B KOJUIEKTHBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOM,  Yy4eOHO-MCCIEOBATEeNIbCKOW, TBOPYECKOM U JAPYTHX  BHAAX
JeSTETLHOCTH, TOTOBHOCTH K Pa3HOOOPA3HOM COBMECTHOW JEATENLHOCTH TpU
BBITIOJIHCHUN Y4YEOHBIX, TO3HABATEIbHBIX 3a7a4, BBITOJHCHHH XHMHYECKHUX
AKCIIEPUMEHTOB, CO3JJaHUU YUE€OHBIX TPOCKTOB, CTPEMJICHHS K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TIpolecce HITOM y4eOHOM JESITEIBbHOCTH, TOTOBHOCTHU
OLICHMBAaTh CBOE TIOBEJIEHHE U TMOCTYIIKM CBOMX TOBApUIIE C MO3ULUU
HPABCTBEHHBIX U MPABOBBIX HOPM € YUETOM OCO3HAHUS MOCIECTBUIN MOCTYIKOB;

3) HEHHOCTH HAYYHOT0 TIO3HAHUSI:

MHUPOBO33PEHYECKHUE TPEICTABICHUS O BEIIECTBE M XMMHUYECKOW PEaKIuH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKM M COCTABJISIOLINE
OCHOBY ISl TIOHUMAaHUS CYIIHOCTA HAy4YHOW KapTUHBI MUpPA, MPEICTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUSL MPHUPOJBI, B3aUMOCBS3SX YEJIOBEKA C
MPUPOJHON CPEJIOi, O POJIM XMMHH B TIO3HAHUHU ATUX 3aKOHOMEPHOCTEH;

NIO3HABaTEJIbHbIE MOTHBBI, HAMPABJICHHBIE HA MOJYYEHUE HOBBIX 3HAHUU IO
XUMUH, HEOOXOAUMBIE sl OOBSACHEHUS HAOJIIOJAEMbIX MPOILECCOB M SIBIICHUIA,
MO3HaBaTENbHOU, MH()OPMALIMOHHOW W YUTATENBCKOM KYJIBTYpbl, B TOM YHCIIE
HABBIKOB CaMOCTOSITENIbHOM palOThl € Y4YeOHBIMM TEKCTaMH, CIPABOYHOU



JTUTEPATYpO, JOCTYMHBIMH TEXHHUYECKUMH CpeACTBAaMU HH(GOPMAITMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOyYEHHUI0 W TO3HAHWIO, JTIO003HATEIHHOCTh, TOTOBHOCTH U
CIIOCOOHOCTH K €amMO0Opa3oBaHUIO, MPOEKTHOM W  HUCCIEeA0BATENbCKOU
NeSTETbHOCTH, K OCO3HAHHOMY BBIOOPY HANpPaBICEHHOCTH M YPOBHS OOYy4YEHUS B
JlanbHEHUIIIEM;

4) dpopmMupoBaHUs KYJbTYPbI 310POBbSI:

OCO3HaHUE IIEHHOCTH >KU3HHU, OTBETCTBEHHOIO OTHOIIEHHS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3/IOPOBBIN 00pa3 >KU3HH, OCO3HAHWE MOCIEICTBUNA U
HETIPUSATHE BPEIHBIX MPUBBIUEK (YIIOTPEOICHUS aJIKOTOJIs, HAPKOTUKOB, KYpEHHUSI),
HEOOXOUMOCTH COOJIOJICHUST MpaBuid O€30MaCHOCTH TMpuU  OOpallleHUuH ¢
XUMUYCCKUMH BEIIIECTBAMH B OBITY M peaTbHOM KU3HM;

5) Tpy10BOT0 BOCIIUTAHUSI:

MHTEpEC K MPAKTUYECKOMY M3YyYEeHUIO TTpodeccrii U Tpyia pa3IuyHOTO Poja,
yBOXCHUE K TPYyAYy W pe3yibTaTaM TPYIOBOW NEATEILHOCTH, B TOM YHCIIC Ha
OCHOBE TIPUMEHCHHUS TMPEAMETHBIX 3HAHWA 110 XHMHH, OCO3HAHHBIA BBIOOP
WHIUBUYyAJIbHON TPAEKTOPUU MPOAOHKEHUST 00pa30BaHus C YYETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XUMUU, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCHentHol mpo(ecCHOHATLHON MEeATeIbHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTD aJaliTUPOBATHCS B MPOPECCUOHATBHOM Cpe/Ie;

6) 3KOJIOrM4ecKOro BOCIUTAHUS:

HKOJIOTMUECKU I1€1ecO00pa3HOe OTHOLIEHHE K MPUPOJE KaK HCTOYHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIeCTBOBaHUS, MOHUMaHHE LIEHHOCTU 3J0POBOTO U
O0e3zonacHOro oOpa3a KHU3HHM, OTBETCTBEHHOE OTHOUIEHHWE K COOCTBEHHOMY
Gu3nyeckoMy M TCUXUYECKOMY 30POBbIO, OCO3HAHUE LIEHHOCTU COOJIOACHUS
npaBuiI 0€30MACHOTO MOBEICHUS MTPH pabOTe C BEIIECTBAMH, a TAKKE B CUTYaIHSIX,
YIPOXKAIOIINX 30POBBIO U KU3HH JTIOJICH;

CIIOCOOHOCTH TMPUMEHSTh 3HAHUS, MOJIydacMbIe MPU WU3YUCHUU XHUMHH, IS
pelIeHus 3a7a4, CBA3aHHBIX C OKPYXKAIOIEH TPUPOAHON CPesloH, sl TOBBIIICHUS
YPOBHSI  OKOJIOTUYECKOW KyJbTYpPhl, OCO3HAaHUSA TJIOOAIBHOTO  XapakTepa
HKOJIOTHYECKUX MPOOJIEM M IMyTeH WX PEMICHUS MOCPEICTBOM METOJIOB XUMHUH,
HKOJIOTHYECKOTO MBIIIUICHHS, YMEHHSI PYKOBOJICTBOBATHCS MM B ITO3HABATEIIHHOM,
KOMMYHUKATHBHOM M COIMAILHOM MPAKTHKE.

METANPEIMETHBIE PE3YJIbTATDBI

B cocraBe wmeTampenIMeTHBIX pe3yJAbTATOB BBIACISIOT 3HAYUMBIE IS
dbopMupOBaHUSI MHUPOBO33pPEHUs OOIICHAY4YHBIE TOHSTHS (3aKOH, TEOpus,
OPUHIIUI, TUIIOTE3a, (PAKT, cUCTeMa, MPOIIECC, IKCIEPUMEHT U JIPYroe.), KOTOpbIe
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYUHBIX YYEOHBIX MpeIMeTax U MO3BOJISIIOT Ha
OCHOBE 3HAaHUW W3 3TUX MPEIMETOB (DOPMHUPOBATH MPEACTABICHUE O HEITOCTHOU



HAy4YHOW KapTHHE MHpA, U YHUBEpPCaJIbHbIC YUeOHbIC NCUCTBUS (MIO3HABATEIbHBIC,
KOMMYHUKATUBHBIE, PETYJISATUBHBIC), KOTOpbIE oOecneunBaioT (HOPMHUPOBAHHE
FOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJITAHUPOBAHUIO U OCYIIECTBIICHUIO YYEOHOM
NeSTETbHOCTH.

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

ba3oBble j1ornueckue 1eicTBus:

YMEHHUSI HCIMOJb30BaTh MNPUEMBI JIOTUUECKOTO MBIILICHUSI MPU OCBOCHUU
3HaHWI: PacKphIBaTh CMBICT XMMHUYECKHX TMOHSTUM (BBIIEISATh UX XapaKTEpHbIC
IPU3HAKH, YCTaHABIMBATh B3aMMOCBS3b C JIPYTMUMH TOHSTHUSIMH), KCIIOIH30BaTh
MOHATHUS I OOBSICHEHUS OTIETbHBIX ()aKTOB U SIBJICHHM, BEHIOMPATh OCHOBAHUS U
KpUTEPUH [T KJacCU(UKAIIUM XUMUYECKUX BEIIECTB M XUMHYECKUX pPEaKIHil,
yCTaHaBJIMBAaTh MPUYUHHO-CIICICTBEHHBIE CBSI3M MEXIYy OOBEKTaMH HW3Y4YCHHS,
CTPOUTD JIOTUUECKHUE PACCYKICHUSI (MHIYKTUBHbBIC, JEAYKTHUBHBIC, 10 AHAJIOTHH),
JeJaTh BBIBOJIBI M 3AKJIIOUCHUS;

yMEHHUE TMPUMEHSATH B TMPOIECcce TMO3HaHUs NOHATUS (NIPEIMETHbIE U
METanpeIMETHBIE), CAMBOJIMYECKHUE (3HAKOBBIC) MOJICNIU, UCIIOJIH3YEMbIE B XUMHUH,
peoOpa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMHH MO/JICIbHBIC MPEACTABICHUS —
XUMUYECKUNA 3HAK (CMMBOJ 3JIEMEHTa), XUMHuueckas ¢GopMmysia M YpaBHCHHE
XUMUYECKON peakiMu — MpU PEIIeHUH y4eOHO-TIO3HABATEIbHbBIX 3a/1ay, ¢ YUETOM
ATUX MOJICNIbHBIX MPEJICTABICHUIN BBISIBISATh U XapaKTEPHU30BaTh CYIICCTBEHHBIC
MPU3HAKU U3Yy4aeMbIX O0BEKTOB — XUMHUYECKUX BEIIECTB U XMMUYECKUX PEAKIIUM,
BBISIBIISITh ~ OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CIECACTBEHHBIE CBS3U U
MPOTUBOPEYHS B U3yUaEMbIX MIPOIIECCAX U SIBJIICHUSX.

Ba3oBble uccienoBarejbcKue AeCTBUS:

YMEHUE HCIOIb30BaTh MOCTABJICHHBIE BOIPOCHl B KAaue€CTBE HHCTPYMEHTA
MO3HAHMS, a TaKKe B KauyeCTBE OCHOBBI Il (OPMHUPOBAHUSI THUIIOTE3BI TIO
MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXKICHUI;

NpUOOpPETEHUE OIbITa M0 ITUJIAHUPOBAHUIO, OpPraHU3AIlMd W TPOBEIACHUIO
YYEHMUYECKUX HKCIIEPUMEHTOB, YMEHHE HaOIIo[aTh 3a XOJOM Ipollecca,
CaMOCTOATENLHO MPOTHO3UPOBATH €Tr0 pe3yibTaT, (GOpMyIUpoBaTh 000OIICHUS U
BBIBO/JIbI MO PE3yJbTaTaM MPOBEAEHHOTO OMNbITA, UCCIEIOBAHUS, COCTABIATh OTUET
0 MPOoJEJIaHHOMN padoTe.

Pa6ora ¢ nnpopmaunmeii:

yMEHUE BBIOUpATh, AHAIM3UPOBATH M WHTEPIPETUPOBATH WH(OOPMAIIUIO
pPa3IUYHBIX BUIOB U (DOPM TpeCTaBICHUS, MOTYyYaeMYI0 U3 Pa3HBIX UCTOYHUKOB
(Hay4HO-TIOMYJISIpHAsl  JIUTEpaTypa XUMHYECKOTO COJIEpKAaHUS, CIPaBOYHbIC
nocobus, pecypchl WHTepHeTa), KpUTHYECKH OLEHUBATh IMPOTUBOPEUUBYIO U
HEJI0OCTOBEPHYIO MH(OpMaIHIO;



yYMEHHE TPUMEHATh Pa3IMYHbIE METOJbl U 3alpOChl MPU MOUCKE U OTOOpE
MH(OpPMAllUM U COOTBETCTBYIOIIUX JaHHBIX, HEOOXOMUMBIX JUISI BBITOJIHEHUS
y4eOHBIX M TTO3HABATENBbHBIX 3aJ1a4 ONpPeAeNEHHOr0 THIA, TPUOOPETEHHE OMbITa B
00JIaCTH  MCHOJIb30BaHUSI MH(OPMAIIMOHHO-KOMMYHUKATUBHBIX  TE€XHOJOTHUH,
OBJIAJICHUE KYJIbTYPOH aKTUBHOTO MCIOJIb30BaHUS PA3IMUYHbBIX MTOUCKOBBIX CUCTEM,
CaMOCTOSATENILHO BRIOMPATh ONTUMAIBHYIO (JOpMY MpeICTaBICHUS NHHOPMAITNHT U
WUTIOCTPUPOBATh pelIaeMble 33JaYd  HECIOXKHBIMH CXEMaMH, JHarpaMMaMH,
apyrumu popmMamu rpaduKi U UX KOMOMHAIUSAMU;

YMEHHME HCIOJIb30BaTh UM AaHAJU3UpOBaThb B IIpolecce Y4YeOHOH W
HCCIIEIOBATENIbCKON JAESITENTbHOCTH MH(GOPMAIUIO O BIUSHUU MPOMBIIUICHHOCTH,
CEJIbCKOTO XO3SIMCTBA W TPAHCIOPTa HAa COCTOSHUE OKPYXKAIoLIEed HPUPOIHOU
Cpelbl.

KoMmyHukaTuBHBIE YHHBepCAJIbHbIE YYeOHbIe e CTBHUS:

YMEHHUS 3a/laBaTh BOIPOCHI (B XOJie nuaiora W (WiIM) OHCKYCCHUH) IO
CyllecTBYy  oOcykpgaemMoil  Tembl, (OpPMYyJIUpOBaTh CBOM  MPEIJIOKEHUS
OTHOCHUTEIILHO BBITTOJIHEHUS TIPEIOKEHHON 3a1a4K;

YMEHMsSI  IPEJCTaBIsATh  IOJYUYEHHBbIE  pe3yibTaThl  IO3HABATENbHOM
JESTeIbHOCTM B YCTHBIX M THCBMEHHBIX TEKCTax; [eNaTh IPE3eHTALUI0
PE3yJIbTaTOB BBHIMOJHEHUS] XUMHUYECKOTO IKCIEpUMEHTa (J1ab0paTOpHOTO OIbITa,
1ab0paTOpHOI pabOTHI O MCCIIEIOBAHUIO CBOWCTB BEIIECTB, YUEOHOIO MPOEKTA);

YMEHMsI Y4eOHOro COTPYIHMYECTBA CO CBEPCTHHMKAMH B COBMECTHOM
MO3HABaTEeIbHOM M HUCCIIEOBATEIbCKOM  JIEATENbHOCTH  MPU  PEILICHUU
BO3HHMKAIOIIKX MPOOJEM Ha OCHOBE Yyu€Ta OOIIMX HMHTEPECOB W COTJACOBaHUS
no3uiii (00cyxkneHus, 0OMEH MHEHUSMHU, «MO3TOBBIE IITYPMBD), KOOPAHHAIIHS
COBMECTHBIX JCWCTBHI, OIpeAeICHHEe KPUTEPUEB IO OIICHKE KauecTBa
BBITNIOJIHEHHON paboThI U JpyTue).

PeryjsiTuBHbIe YHUBEpPCAJIbHbIE y4eOHbIe AeiicTBUA:

YMEHUE CaAMOCTOSITENIbHO OMPENEATh LENH JAESITeNIbHOCTH, MIAHUPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATH U MPU HEOOXOJUMOCTH KOPPEKTHPOBATH CBOIO
JeSITeIbHOCTD, BBIOMpaTh Hanbosee 3PPEeKTUBHBIE CIIOCOOBI PelIeHUs] YICOHBIX U
MO3HABATENbHBIX 3a/1ad, CaMOCTOSITENIBHO COCTaBIATh WM KOPPEKTUPOBATH
MIPEJIOKEHHBIM aNrOpPUTM JIEUCTBUM IIPYM BBINOJIHEHUM 3aJaHUM C y4ETOM
MOJTyYeHHUs] HOBBIX 3HAHWN 00 M3ydyaeMbIX OOBEKTax — BEIIECTBAX U PEAKIHUSX,
OLICHHWBATh COOTBETCTBUE IOJYYEHHOI'O pe3yJibTaTa 3asBIIEHHOW 1IeNH, YMEHHE
MCIIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, ITPe/IjiaraeéMble B YCIOBUU 3aJaHU.

NPEIMETHBIE PE3YJIbTATBI

B cocraBe mnpeaMeTHBIX pe3yJbTAaTOB 1O OCBOEHUIO 0053aTeNIbHOTO
coJiepKaHUsl, YCTAHOBJIEHHOTO JaHHOW (enepanbHONM pabodeil mporpaMMoH,
BBIJICTISIIOT: OCBOCHHBIE OOYYaIOUIMMUCS HAay4YHbIE 3HAHUSA, YMEHUS U CIIOCOOBI



NecTBUH, crnenuduUecKde Ig IpeaMeTHOW oOnacth  «XUMHS», BHIbI
JNEATENbHOCTH 1O  IOJYYEHUIO HOBOTO  3HAaHWUSA, €ro  HHTEPHPETALNH,
MpeoOpPa30BAHUIO U IPUMEHEHUIO B PA3JIUYHBIX YUYCOHBIX U HOBBIX CUTYyaIUX.

K xoniy oOyuenus B 8 kiacce npeaMeTHbie pe3yibTaThl HA 0a30BOM ypOBHE

JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y 00YHAIOIINXCSI YMEHUIN

e PpPAacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHUX IMOHSTHH: aTOM, MOJICKYJa,
XMMHUYECKUN DJIEMEHT, MPOCTOE BEMIECTBO, CIIOXKHOE BEMIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOJHAS), BAJIGHTHOCTh, OTHOCUTEIbHASL aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBas JIOJISI XUMUYECKOTO JIEMEHTA B COCTMHCHUH, MOJISIPHBIA 00BEM,
OKCHJ, KHCJIOTa, OCHOBAHHWE, COJb, J3JEKTPOOTPULIATEIBHOCTh, CTEICHBb
OKUCJICHHS, XMMHUYECKas peakius, KiaccupuKaius peakiuid: peaxkiuu
COCAMHEHHUS, PEAKUWU pa3JIOKEHHUs, pEeaKUWHd 3aMELICHUs, peaKuuu
o0MeHa, 9K30- U PHJIOTEPMHUYECKUE PEaKIUH, TeTIOBOM d(DPeKT peakiumu,
SIPO aTroMma, JJICKTPOHHBIA CJIOH aroMa, aroMHas OpOWTa b, PaaNyC
aToMa, XMMHUYECKasl CBS3b, MOJISIPHAS M HEMOJISIpHAS KOBAJECHTHAs CBS3b,
WOHHas CBfA3b, MOH, KaTUOH, aHUOH, PacTBOP, MaccoBasl JOJs BELIECTBA
(MporeHTHAasE KOHILIEHTpAIMs) B PacTBOPE;

e WUIIOCTPUPOBATHh B3aMMOCBS3b OCHOBHBIX XMMHUUYECKUX TIOHATHUH U
MPUMEHSTH 3T MOHSITHUS MPU OMMCAHUU BEIIECTB U UX NPEBPAILICHUN;

e HCIOJb30BaTh XHWMHUYECKYID CHUMBOJHMKY [UIsl COCTaBjieHHS (opmyn
BEIIECTB M YPABHEHUM XUMUUYECKUX PEAKIIHIA;

e OIpENENSATh BAJICHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COCAMHEHUSIX,
CTENEHb  OKHCJICHUS  JJIEMEHTOB B  OWHAPHBIX  COCIUHEHHUSX,
MPUHAJIEAKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIACCYy COEOUHEHHM IO
dbopmynam, BHJ XUMUYECKOW CBSI3M (KOBAJICGHTHAas W WOHHAs) B
HEOPraHUYECKUX COCIUHEHHUSX;

e packpeiBaTh cMbica Ilepuognueckoro 3akona J[. WM. Menneneesa:
JEMOHCTPUPOBATh IMOHUMAHHUE IEPUOAUYECKON 3aBUCUMOCTU CBOMCTB
XMMHUYECKUX DJIEMEHTOB OT UX MoJioxkeHus B [lepmoamueckoi cucreme,
3aKOHOB COXPaHEHUs MacCChl BELIECTB, MOCTOSIHCTBA COCTAaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYEHHSI, 3aKOHA ABOTrajipo;

e ONUCHIBATh U XapakTepuszoBaTh TabmuuHyro ¢Gopmy I[lepuonnueckoi
CUCTEMbl XHMHWYECKHX DJEMEHTOB: pa3inyaTh T[OHSATUSA «IJIaBHas
noarpynmna (A-rpymnma)» u «mnodounas noarpynna (b-rpynmna)», manele U
OOJIbIIINE TIEPUOJbI, COOTHOCUTH OOO3HAYEHHS, KOTOpPhIE HMEIOTCS B
tabnuie «llepuonuueckass cucrtemMa Xxumudeckux i3memeHtoB J[. U.
MeHnpneneeBa» € YHUCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB W 3apsij siipa, 00IIee YUCIO DIEKTPOHOB
U pacTpeereHe X M0 JIEKTPOHHBIM CIIOSM);

KJIacCU(PUIMPOBATh XUMHYCCKHE DIIEMEHTHI, HCOPTAHUYECKHUE BEIECTRA,
XUMHYECKHAE PEAKIMH (M0 YUCIY M COCTaBy YYaCTBYIONIMX B PEAKIIUH
BEILIECTB, 0 TETUIOBOMY (P deKTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBONCTBA BEIIECTB
pa3TUYHBIX KJIACCOB, TTOATBEPIKIAasi ONMUCAHNE TIPUMEPAMU MOJICKYJISIPHBIX
ypaBHEHUI COOTBETCTBYIOIINX XUMHUYECKUX PEAKIUH;

MPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KA4€CTBEHHOTO
COCTaBa, BO3MOXHOCTH TPOTEKAHWS XUMHUYECKHX MPEBPAIICHUA B
Pa3TUYHBIX YCIOBUSX;

BBIUMCIISATh OTHOCHUTENBHYIO MOJEKYJISPHYI0O M MOJSPHYK) MAacChl
BEIICCTB, MAaCCOBYIO [IOJIF0 XHUMHYECKOTO »JJIeMeHTa 1o (opMmyiie
COEIMHEHMS, MAaCCOBYIO JIOJIIO0 BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YPAaBHCHHUIO XUMHYCCKOU PEaKIIHH;

IPUMEHSATh OCHOBHBIC OIEPAIMA MBICTUTEIBHOW NESITCIBHOCTH — aHAIH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHEe, CHCTEMAaTH3aIliI0, KJIacCU(pHUKAIIUIO,
BBISIBJICHNE TPUYUHHO--CJICACTBEHHBIX CBSI3€H — JUIsl M3Y4YEHUS CBOWCTB
BCIIECTB M XHMHYCCKUX PEAKIMH, eCTECTBEHHO-HAYYHBIE METOJIbI
MO3HAHUSI — HAONIOJCHHUE, W3MEpPEHHEe, MOJCITMPOBAHUE, SKCIECPUMEHT
(peanbHBIM U MBICIICHHBIN );

ClenoBaTh  MpaBWJaM  TOJB30BAHHMS ~ XUMHUYECKOW  TOCYJOoM U
7a00paTOpHBIM O0OpPYJIOBAaHMEM, a TaKXKe IMpaBWIaM OOpaIlleHUS C
BCIIECTBAMH B COOTBETCTBHM C WHCTPYKIUSMH IO BBITTOJIHCHHUIO
71a00paTOPHBIX XHMHYECKUX OIBITOB TIO IMONYYCHUIO W COOUPAHUIO
ra3zoo0pa3HbIX BEHIeCTB (BOJOpOJa M KHUCIOPOJAA), MPHUTOTOBICHUIO
PacTBOPOB C ONPEAECTEHHON MAacCOBOM JI0JIEM PaCTBOPEHHOIO BEIIECTBA,
IJIAHUPOBATh M TPOBOJUTH  XUMHUYECKHE  OKCIEPUMEHTBI IO
pacro3HaBaHUIO PACTBOPOB MIEIOYECH W KUCIOT C IIOMOIIBIO0 MHIMKATOPOB
(;makmyc, henondTarent, METHIOPAHK U JPYTHE).

K xoniy oOydenus B 9 kiacce nmpeaMeTHbIC pe3yIbTaThl HA 6A30BOM ypOBHE
JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y 00YJAFOIITMXCSI YMCHUIN:

pacKpbIBaTh CMBICJ OCHOBHBIX XHWMHYECKHX [MOHATHN: XHUMUYECKUI
JJIIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, AHUOH, IPOCTOE BELIECTBO,
CJIOKHOE BELIECTBO, BAJIEHTHOCTb, AJIEKTPOOTPULIATEBHOCTh, CTENEHb
OKHUCJICHUS, XUMUYECKas PEeaKlus, XUMUYECKasl CBA3b, TEIJIOBOU 3 (DeKT
peakuuu, MoJib, MOJSPHBIA  00BEM,  PACTBOp,  ANEKTPOIMUTHI,
HEAJIEKTPOJIUTHI, 3JEKTPOIUTUYECKAS] NHUCCOLMAIMSA, PEAKIUH HOHHOIO
oOMeHa, KaTaJu3aTrop, XHWMHUYECKOE paBHOBeCHE, OOpaTUMble U



HEOOpaTUMBIE PEAKIMK, OKHCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHUCIEHHME H  BOCCTAaHOBJICHHUE,
ajuioTponusi, aM(pOTEpHOCTh, XUMHUYECKasi CBS3b (KOBaJCHTHAs, MOHHAs,
MeTa/InyecKas), KpHUCTAJUIMYeCcKass pemérka, KOppo3us METalIOB,
CIUIAaBbl, CKOpPOCTb XUMHUYECKOW pEeaKUWuH, TMPEAeTbHO JOIyCTUMas
koHueHtpamus [1/IK BeniecTna;

WJUTIOCTPUPOBATh B3aUMOCBSI3b  OCHOBHBIX XUMUUYECKUX TMOHATHH U
MPUMEHSATh 3TU NOHATHUS MIPU ONHCAHUU BEIIECTB U UX NPEBPALICHUN;
UCIIOJIb30BAaTh XMMHUYECKYIO CHUMBOJIMKY JUIsl COCTaBJIeHHS (opmyn
BEILIECTB U YPABHEHUN XMMHUYECKUX PEAKIIUN;

ONPEACIISITh BAJIGHTHOCTh U CTENEHb OKUCIICHUS] XUMUYECKUX DJIEMEHTOB B
COCAMHEHUSIX PA3IUYHOTO COCTaBa, IPUHAMIEKHOCTh BELIECTB K
onpeNeNEHHOMY KJIacCy COEIMHEHHH 1Mo (opMmyliaMm, BUJ XUMHUYECKON
CBSI3U (KOBAJECHTHAsl, WOHHAs, METAJUIMYECKasi) B HEOPraHUYECKHX
COCAMHEHHUSX, 3apsii MOHA IO XUMHUYECKOW QopmMysie, XapakTep Cpeibl B
BOJIHBIX PAacTBOpaxX HEOPTraHUYECKUX COCAMHEHUMN, TUIl KPUCTATLTUYECKON
PEETKN KOHKPETHOTO BEILIECTBA;

packpbiBath cMbIca llepuommueckoro 3axkona JI. M. Mengeneea wu
JIEMOHCTPUPOBATh €ro TIOHMMAaHUE: OIUCHhIBAaTh W XapaKTepHU30BaTh
TabnuuHyto popmy Ilepuoguyeckoil CUCTEMbl XUMHYECKUX DJIEMEHTOB:
paznuuaTh TMOHSTHUS «TJIaBHas mnoArpynna (A-rpymnma)y W «moOouyHas
noarpynma (b-rpynma)», wmanbie u OOJbIIME TMEPUOABI, COOTHOCHUTH
0003HaUYEHHUsI, KOTOpbIE MMEIOTCS B MEPUOJUYECKON Tabiuie, ¢
YUCJIOBBIMU  XapaKTePUCTHUKAMH  CTPOCHHUS  aTOMOB  XMUMHYECKHUX
2JIEMEHTOB (COoCTaB M 3apsAj sjApa, oOOIIee YHUCIO DJIEKTPOHOB H
pacmpesieieHie HX IO DJIGKTPOHHBIM  CJIOSIM), OOBSICHATH 0O0IIue
3aKOHOMEPHOCTH B M3MEHEHUHU CBOWCTB AJIEMEHTOB U HUX COEAUMHEHUU B
npejenax MajiblX NEPUOIOB U TIABHBIX MOATPYII C YYETOM CTPOCHHUS UX
aTOMOB,;

KJIacCU(PUIMPOBATh XUMHYECKHE DIIEMEHTHI, HEOPTaHUUECKHUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YHMCIYy UM COCTaBy YYacTBYIOIIMX B PEAKIUU
BEILIECTB, MO TEIIOBOMY 3(h(DEKTy, MO0 U3MEHEHHIO CTEIECHEH OKUCICHUS
XUMHUYECKUX IJIEMEHTOB);

XapaKTepu30BaTh (OMHCHIBATH) OOMIME U CHENUPUISCKUE XUMHYECKUE
CBOMCTBA MPOCTBIX M CJOXHBIX BEIIECTB, MOATBEPKAasi OMMUCAHUE
NpuUMepaMu MOJICKYJISIPHBIX M HOHHBIX YpPAaBHEHHUM COOTBETCTBYIOIIUX
XUMUYECKUX PEAKIINN;

COCTaBJIATb YPAaBHEHUS DJIEKTPOJUTHUYECKOM AMCCOIMALMU  KHUCIIOT,
LIEJI0YEH U COJIEH, ITOJHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIIMM HOHHOTO



oOMeHa, ypaBHEHHS peaKIHi, IOATBEPKAAOIINX CYIIECTBOBAaHUE
TEHETUYECKOU CBS3HM MEXK]y BEIIECTBAMH PA3JIMYHBIX KIACCOB;
pacKpeIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX — PEAKITUN
MIOCPEACTBOM COCTaBIICHUS SJIEKTPOHHOTO OallaHCca 3TUX peaKIni;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOXXHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANIEHUNA B Pa3TUIHBIX
YCIIOBHSIX;

BBIUMCIISATh OTHOCHUTENBHYIO MOJEKYJISIPHYI0O M MOJSPHYK) MAacChl
BEIICCTB, MAaCCOBYIO [IOJII0 XHUMHYECKOTO »JJIeMeHTa 10 (opMmyIie
COCIMHEHM S, MAaCCOBYIO JIOJIIO0 BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YPAaBHCHHUIO XUMHYCCKOU PEaKIIHH;

coONrofaTh  MpaBWja  TOJNB30OBAHUS  XMMHYECKOW  TMOCYIOH |
1a00paTopHBIM 00OpYyZOBaHHWEM, a TaKke TMpaBuia oOOpalieHus ¢
BEIIECTBAMH B COOTBETCTBUM C WHCTPYKUUSIMH 1O BBITTOJHECHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TOJIYYEHHUIO W COOMPAHUIO
ra3zo00pa3HbIX BEIECTB (AMMHUaKa U yTIEKUCIIOro ra3a);

NPOBOJUTh  PEAKIMM,  TOJATBEPXKIAIOIMINE  KAYECTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM MYTEM XJIOPUI-, OpOMU-,
uoaua-, kKapbonar-, ¢ocdar-, cuimkar-, cyiabdar-, TUIPOKCUI-UOHBI,
KaTHOHBI aMMOHHUSI ¥ MOHBI M3yYEHHBIX METAJUIOB, MPHUCYTCTBYIOIINE B
BOJIHBIX PaCTBOpaxX HEOPTaHWMUYECKUX BEIIECTB;

MPUMEHSATH OCHOBHBIE OMEPAlMd MBICTUTEIHHOU NESITEIbHOCTH — aHAIN3
U CHHTE3, CpaBHEHHE, O0000IleHHE, CHUCTEMATU3AIMI0, BBISBICHUE
NPUYMHHO-CJICICTBCHHBIX CBS3€H — I W3Y4YEHHUS CBOWCTB BEIICCTB U
XUMHYECKUX PEAKIMi, €CTeCTBEHHO-HAyYHbIE METOABl TMO3HAHUSI —
HaOJIIOZICHNE, U3MEpPEHUEe, MOJEIMPOBAHUE, SKCIEPUMEHT (peajbHbIM U
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KosauvecTBO 4acoB JJIeKTPOHHbIE
HaumenoBanue
Ne (uudpossbie)
pa3/iesioB U TeM Kontpoabubie  IIpakTnueckue
n/n Bcero o0pa3oBaTesibHbIE
NPOrpamMMbl padoThI padoThI
pecypchl
Paznea 1. IlepBoHayajibHble XUMHYECKHE OHSTHSA
Xumuss — BakHas
obacThb
11 €CTECTBO3HAHUS U 5 1 2 bubnuorexa [IOK
' MPAKTHYECKON https://m.edsoo.ru/7f41837c¢
JIEeSITCILHOCTH
YeJI0BeKa
19 BemectBa n 15 1 0 bu6mmoreka [IOK
' XUMHYECKHE PEaKIMH https://m.edso0.ru/7f41837c
Hroro no pazneny 20

Pa3nea 2. Baxkneiimme npeacraBuTesu

HECOPraHnvYeCKUuX BCIIECTB

21 Bosnyx. Kucnopon. 6 0 0 but6mmorexa [IOK
' ITousiTie 00 okcHIax https://m.edso0.ru/7f41837¢c
29 Bonopoa.Ilonsitue o 8 0 1 but6mmorexa [IOK
' KHCJIOTaX U COJIAX https://m.edso0.ru/7f41837¢c
23 | Tommmoos | s ] i Bunorexa LIOK
' https://m.edso0.ru/7f41837¢c
OCHOBaHHUSIX
2.4 g:::rzf;/l;e}?s;i : 12 1 1 brbmorexa [1OK
' 9 https://m.edsoo0.ru/7f41837¢c
COCAMHCHUU
Hroro mo pazneny 31



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

Paznea 3. Ilepuoanueckuii 3axoH u Ilepuoguueckasi cucrema xumuieckux jiementon /. U.
MengeneeBa. CTpoeHue aToM0B. XUMU4YecKas CBsi3b. OKUCINTEIbHO-BOCCTAHOBUTE/IbHbIE PeaKIHU

[Tepuonnueckuii
3aKOH U
Ileprommdeckas
3.1 CIffTe(;il XI/eII(\:/II/IE:{eCKI/IX 7 bubmmorexa HOK
https://m.edso00.ru/7f41837c¢
anemeHToB /1. W.
Menzeneena.
Crtpoenue atoma
XuMHuyeckas CBSI3b.
39 OKHCTUTENEHO- 10 bu6nmoreka [JOK
' BOCCTAHOBUTEILHBIE https://m.edsoo.ru/7f41837c
peakuuu
but6mmorexa [IOK
Hroro no paszexy 17 https://m.edso00.ru/7f41837c
OBHIEE KOJIMYECTBO 68

YACOB 110 ITPOTPAMME



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

9 KUIACC

KoanuyecTBo 4acos JIeKTPOHHbIE
HaumeHoBanue
Ne (undposrie)
/| PA3NEJI0B U TeM Beero Kontpoabubie | IlpakTuyeckue 06pa30BATETbHbIE
nporpamMmel padoThI padoThbI pecype
Pa3nea 1. BemecTBo U XuMH4yecKkne peakiuu
[ToBTOpEHUE N
11 yriyOnaeHue 3HaHUM 5 1 0 bubmmoreka [IOK
' OCHOBHBIX Pa3/ejioB https://m.edso0.ru/7f41a636
Kypca 8 kiacca
OcHOBHBIE
1.2 3aKOHOMEPHOCTH 4 0 0 EH6J1_HOTeKa HOK
. ttps://m.edso0.ru/7f41a636
XUMUYECKUX PEAKIIUN
DNEeKTPOIUTHYECKAS
13 JIUCCOLAIINA. 8 1 1 bu6nmmoreka [IOK
' XuMHUUecKue https://m.edso0.ru/7f41a636
pEeaKI B pacTBOpax
Hroro no pasneny 17
Pa3nea 2. HeMeTa/JILI H UX COeNHEHUS
O6mas
XapaKTeprCTiKa bubmmoreka [JOK
2.1 XHMITHECIX 4 0 . https://m.edsoo.ru/7f41a636
anemeHToB VIIA-
rpynnsl. ['agoreHst
OO6mmas
XapaKTEePUCTHKA
29 XUMHUYECKHUX 6 0 0 bubmuorexa [JOK
' anemMeHToB VIA- https://m.edsoo0.ru/7f41a636
rpynnsl. Cepa u eé
COCTMHECHUSI
2.3 O6mast 7 0 1 bu6nmoreka [IOK



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

XapaKTepUCTHKA
XUMUYECKHUX
aneMeHToB VA-
rpynnsl. A3oT,
dbocdop u ux
COEJIMHEHUS

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

24

O61mmas
XapaKTepUCTHKA
XUMHYECKHX
sseMeHTOB |VA-
IpyIIbL. YTIEpoa u
KPEMHHU U UX
COEJIMHEHUS

bu6nmmoreka [IOK
https://m.edsoo.ru/7f41a636

Uroro no pazgeny

25

Pa3nen 3. MeTai1bl M X COeTHHEHHS

31 OO6mmue croiicTBa 4 bubmmoreka [JOK
' METAJIOB https://m.edso0.ru/7f41a636
3.2 E:;Ka};iﬁf x 16 bubmorexa LIOK
' https://m.edsoo.ru/7f41a636
COCIMHCHUA
Hroro mo pazueny 20

Paznen 4. Xumusi 1 oKpysKamomas cpeaa

BeniectBa n

41 ATeDIA 5 6 bu6mmorexa [IOK
' MATCPHATIBL B AKU3HH https://m.edsoo.ru/7f41a636
YCJIOBCKaA
Hroro mo pazueny 6
OBIIEE KOJIMYECTBO 68

YACOB 110 ITPOTPAMME



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

KAJIEHAAPHO-TEMATHYECKOE INTAHUPOBAHMUE

8 KUIIACC
HomHomep HanmeHnoBaHMe TeMBI ypoKa Komnye [Tpumeuanue Bocnurarenbubiii
p ypOKa CTBO KOMIIOHEHT
YPOK B 4acoB
amo| pasae Ha
nopsl  ne/te H3y4YeH
IKYy | Me ue
Paznean 1. IleppoHayajibHble XUMHYECKHE MOHSATHSA
1 1 [To3HaBaTenbHOE
6 oK HarpaBJICHUE
HOJIMOTEKA
[Ipenmet xumuu. Porb XUMUU B 5KU3HU 1 BOCTIMTAHU.
1 https://m.edso0.ru/ff0d2 | Dcretnyeckoe
yeJioBeKa. Tela U BemnecTna
10c BOCIIUTAHHE.
['paxxranckoe
BOCIIMTAHUC
2 1 [To3HaBaTENEHO
Eu6 OK € HaTpaBJICHUE
nOJIMOTEKA
[MoHsiTHE O METOIAX TTO3HAHHUS B XHMUM. 1 BOCTIMTAHUA.
2 Craprosas KP https://m.edsoo0.ru/ff0d2 | Secrernueckoe
27¢e BOCIIMTAHHE.
I'paxxnanckoe
BOCIIMTAHUC
3 [Tpaktuueckas padorta Ne 1 «IIpaBuiia 1 But6 OK [To3HaBatenbHO
o nOIMoTEKA
paboThI B 1a00paTOPHH U TPUEMBI 1 C HallpaBJICHNC
3 https://m.edsoo.ru/ff0d2 | socruTanus.
oOpartieHus ¢ 1ab0paTOPHBIM
5 3dc DKOJIOTHYECKOe
000py10BaHUEM BOCIHTAHME
4 1 Tlo3naBaTensHO
€ HamnpaBJICHUE
bu6nuorexa IIOK BocHuT
Yucteie BemecTBa 1 cMecu. CriocoObl AHVISL
4 . https://m.edsoo.ru/ff0d2
pasaenenus cMeceu 6ca HyxoB
- HO-
HPaBCTBEHHOE
BOCIIMTAHHE
5 - Sora No 2 <P 1 [To3HABATENBHO
paktudeckas pabora Ne 2 «Pasnenenune bu6mmorexa LIOK ¢ HaIpaBJICHHE
5 cMecel (Ha mpuMepe OYUCTKU MTOBAPEHHOM https://m.edso0.ru/ff0d2 | Bocruranwus.
COJIH)» 8c8 DKOJIOTHYECKOe
BOCIIMTAHHE
6 1 [To3HaBaTEILHO
bu6muorexa IIOK € HAlIpaBJICHNC
6 ATOMBI U MOJICKYJIBI https:/m.edsoo.ru/ffod2 | BOCTHT

abe

aHusl...

Hyxos
HO-



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c

HPaBCTBEHHOE
BOCHHMTaHHE

XUMHUYECKUE IEMEHThI. 3HAKU (CUMBOJIBI)
XUMHUYECKHUX 3JIEMEHTOB

but6mmoreka [IOK
https://m.edsoo.ru/ff0d2
be8

ITo3HaBaTensHO
€ HarnpaBJICHUE
BOCITUT

aHMUs...

HyxoB

HO-
HPaBCTBCHHOE
BOCITUTaHWE

IIpocTsle U CIOKHBIE BELIECTBA

but6mmoreka [IOK
https://m.edsoo.ru/ff0d2
abc

Tlo3HaBaTenbHO
€ HanpaBJICHHE
BOCIIUT

aHusl...

Jlyxop

HO-
HPaBCTBCHHOE
BOCIIMTaHUE

ATOMHO-MOJ'ICKyJIHpHOC YUCHUC

bubmoreka [IOK
https://m.edsoo.ru/ff0d2
ds0

Ilo3HaBaTenbHO
€ HanpaBJIeHHE
BOCITUT

aHu...

HAyxos

HO-
HPaBCTBEHHOE
BOCIIUTAHUE

10

10

3aKOH OCTOSIHCTBA COCTaBa BELIECTB.
Xumunyeckas popmyna. BageHTHOCTh
aTOMOB XMMHYECKUX AJIEMEHTOB

but6mmorekxa [IOK
https://m.edso0.ru/ff0d2
eae

ITo3HaBaTenbHO
€ HarpaBJieHHe
BOCIIUT

aHus...

Hyxos

HO-
HPAaBCTBEHHOE
BOCIIUTAHUC

11

11

OTtHOCUTEIbHAA aTOMHAs Macca.
OTHOCHUTENIbHAS MOJISKYJISIpHAs Macca

but6mmoreka [IOK
https://m.edsoo.ru/ff0d3
23c

ITo3HaBaTensHO
€ HarnpaBJICHUE
BOCITUT

aHMs...

HyxoB

HO-
HPaBCTBCHHOE
BOCITUTaHWE

12

12

MaccoBas [0t XUMHYECKOT0 DIIEMEHTA B
COE€IUHEHUU

bu6mnoreka IIOK
https://m.edsoo.ru/ff0d3
50c

Tlo3HaBaTenbHO
€ HarpaBJICHUE
BOCITUT

aHUd...

Jlyxos

HO-
HPaBCTBEHHOE
BOCITMTaHUE

13

13

KonngecTtBo BemectBa. Mois. MossipHas

bu6mnoreka IIOK

ITo3HaBareapHO



https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c

Macca

https://m.edsoo.ru/ffod5
230

€ HaIpaBJICHUE
BOCIIUT

aHU4...

Hyxos

HO-
HPaBCTBEHHOE
BOCIIMTAaHHEC

14

14

Ou3nyecKue U XUMHUUYECKHUE SIBICHUS.
Xumudeckas peaKmuAg

but6mmoreka [IOK
https://m.edsoo.ru/ff0d3
7fa

ITo3HaBaTenbEHO
€ HanpaBJICHHE
BOCITUT

aHWs...

HyxoB

HO-
HPaBCTBCHHOE
BOCITUTaHWE

15

15

IIpu3Haky U yca0BHs IPOTEKAHUS
XUMHUYECKHUX PEAKIUN

but6mmoreka [IOK
https://m.edsoo.ru/ff0d3
alé

Tlo3HaBaTenbHO
€ HarpaBJICHUE
BOCITUT

aHus...

Jlyxos

HO-
HPaBCTBEHHOE
BOCIIUTAHUE

16

16

3aK0OH COXpaHEHHUs MacChl BEIIECTB.
XUMHUYECKUE yPaBHEHUS

bubmmoreka [IOK
https://m.edsoo.ru/ff0d3
b88

ITo3naBaTensHO
€ HanpaBJIeHHE
BOCITUT

aHu...

HAyxos

HO-
HPaBCTBEHHOE
BOCIIUTAHUC

17

17

Brrunciaenus KOJIM4E€CTBA, MaCChl BCIICCTBA
110 YPABHCHUAM XUMHUYCCKUX peaKuHﬁ

but6mmorexa [IOK
https://m.edsoo.ru/ff0d5
708

ITo3HaBaTenbHO
€ HarpaBJieHHe
BOCIIUT

aHus...

Hyxos

HO-
HPABCTBEHHOE
BOCIIMTAHUC

18

18

Knaccudukamms XuMruaecKux peakiui
(coenuHeHMs, pa3IOKECHUS, 3AMEILICHUS,
oOMeHa)

but6mmorekxa [IOK
https://m.edsoo.ru/ff0d3f
34

ITo3HaBaTenbEHO
€ HanpaBJICHHE
BOCITUT

aHWs...

HyxoB

HO-
HPaBCTBCHHOE
BOCITUTaHWE

19

19

M. B. JIoMOHOCOB — y4Y€HBIN-
sHuuKIoneaucT. O000IICHNE U
CcHUCTEMAaTH3aIUs 3HAHU 110 TeEME
«BeriecTBa 1 XUMUYECKUE PEAKIIMIDY

but6mmoreka [IOK
https://m.edsoo.ru/ff0d4
Oc4

Tlo3HaBaTenbHO
€ HarpaBJICHUE
BOCITUT

aHus

Jlyxos



https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4

HO-
HPaBCTBEHHOE
BOCHMTaHHE

20

Tlo3HaBateapHO
€ HanpaBJICHHE

bubmmoreka LIOK BOCTIAT
KonTponbhas pabora mno teme «Bemecta u anus
20 https://m.edsoo.ru/ff0d4
XUMHUYECKHUE PEAKIIUI» 290 JlyxoB
= HO-
HPAaBCTBEHHOE
BOCIIMTaHHEC
Paznen 2. Baxkneiimme npeacTaBuTe 1M HEOPraHuyeCKUX BeleCTB
1 B C TTo3naBaTenbHO
031yx — cMmech ra3oB. CocTaB BO3yXa. Bbu6muorexa IIOK ¢ HaMpABITCHIC
21 Kucnopox — 351eMeHT U IpoCTOE BELIECTBO. https://m.edsoo.ru/ff0d4 BOCITUTAHUSL.
O30H 48e DcreTryeckoe
BOCITUTAHHE.
2 dOu3nueckue U XUMUYCCKHIE CBOMCTBA bubmoreka [IOK DKOJIOrM4YECK
22 KHCJIO0poAa (peaKkLuy OKUCIIEHUS, TOPEHUE). https://m.edsoo.ru/ff0d4 o€
[Tousatre 00 oxcumax 614 BOCIIMTaHUE
3 CriocoOsbI MONTy4eHUsT KHCIIOpO/ia B bu6nuorexa IIOK DKOJIOTHYECK
23 J1a00paTOPHH M MPOMBIIIIICHHOCTH. https://m.edsoo.ru/ff0d4 oe
[Ipumenenue kuciopoaa 97a BOCIIUTaHHE
4 TemnoBoii 3pPexT XuMudeckoit peakiumy, bubmmoreka [IOK DKOJOTUYECK
24 MOHATHE O TEPMOXUMHUYECKOM YPaBHEHUH, https://m.edsoo.ru/ff0d4 oe
DK30- U DHAOTEPMHUYECKUX PEAKIUAX 790 BOCITMTAHHE
5 [To3HaBaTeILHO
Tormnueo (HedTh, yroiabs U METaH). Bbubmuoreka IIOK e HanpaBIeH1e
25 3arpsi3HeHHE BO3/yXa, CIIOCOOBI €ro https://m.edsoo.ru/ff0d4 BOCITUTAHUS.
MPeIOTBPALLICHUS cda DKOJIOTHYECKOe
BOCIIMTAaHHEC
6 [TpakTrueckas padota Ne 3 o Teme bubmuorexa IIOK KOJIOrUYECK
26 «Ilonmyuenne u coOupanue KUciopoaa, https://m.edsoo.ru/ff0d4 oe
U3Yy4YEHHE €ro CBOMCTB» ae2 BOCIHUTaHHE
7 bu6nuoreka [IOK
Bo10po — 3IEMEHT U IIPOCTOE BEMIECTBO. 1 Oxonoruyeck
27 https://m.edsoo.ru/ff0d4 oe
Haxoxnenue B mpupoue
ddo BOCIIUTAHUE
8 [To3HnaBaTenbHO
¢ HAIMpaBJICHUE
. bubmuotexa [JOK BOCIIHAT
Ou3nvecKrue U XUMHUIECKHE CBONCTBA anus
28 https://m.edsoo.ru/ff0d4
Bojiopoja. [Ipumenenue Bogopona 4do JlyxoB
— HO-
HPABCTBEHHOE

BOCITMTaAHHUC



https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0

9 bubanoreka HOK KOJIOTHYECK
29 [ToHsiTHE O KHCIIOTaX U COJISIX https://m.edsoo.ru/ff0d5 oe
0d2 BOCITUTaHHE
10 ITo3HnaBaTenbHO
Crioco0sI MoTy4eHus: BOAOPOIa B Bubmiorexa LOK € HallpaBJICHNE®
30 naGopatopH https://m.edsoo.ru/ff0d4 BOCITUTAHML.
ddo DKOJIOrM4ecKoe
BOCIIMTaHHE
11 TTo3HaBATEIBHO
€ HaIpaBJICHHE
[TpakTudeckas padora Ne 4 o Teme Bbu6nuorexa LIOK BOCITUT
31 «ITonyyenue u cobupaHue BOIOpO/a, https:/m.edsoo.ru/ffod4f | 2T
W3yYeHHUE €r0 CBOKCTB 42 ﬁg_XOB
HPaBCTBEHHOE
BOCIIMTAHUC
12 [To3HaBaTenbHO
€ HaINpaBJICHUE
bubmmoreka LIOK BOCITAT
32 MoutsipHbIit 066EM ra3oB. 3aK0H ABOraupo https://m.edsoo.ru/ffods | &HHA--
42e Hlyxos
42e Ho-
HPaBCTBEHHOE
BOCIIMTAHUC
13 [To3HaBaTeNbHO
¢ HampaBJICHHE
Boruncnenus o0béma, KoauuecTna Bu6morexa ITOK BOCIIHT
33 BEIIECTBA ra3a Mo ero U3BECTHOMY https:/m.edsoo.ru/ffods | #HHA--
KOJIMYECTBY BEIIECTBA WU 00BEMY 5a0 i[g_XOB
HPaBCTBEHHOE
BOCIMTaHHE
14 Brruncnenus 005EMOB ra3oB 10 ypaBHEHHUIO bubmoreka [IOK DKOJIOTHYECK
34 peaxIy Ha OCHOBE 3aKOHA 00BEMHBIX https://m.edsoo.ru/ff0d5 o€
OTHOLIEHHH Ta30B 708 BOCIINTaHHE
15 TTo3HaBATEIBHO
€ HaIpaBJICHUE
bubnuroreka [IOK BOCIIHT
35 dOu3nUecKre U XUMHUYECKHE CBOMCTBA BOJIBI https:/m.edsoo.ru/ffods | 2T
87a Hlyxon
gla HO-
HPaBCTBEHHOE
BOCIIMTAHUC
16 Coctas ocHoBaHUiA. [ToHATHE 06 bubmorexa HOK Oxonoruieck
36 https://m.edsoo.ru/ff0d5 oe
HRkatopax 9e2 BOCIIUTAHUE
17 Bopa kak pactBoputenas. HachleHHbIe 1 Bu6nuorexa [TOK ITosnaBaTenbHO
37 HEHACHIICHHBIE PACTBOPBL. MaccoBast 10T https://m.edsoo.ru/ffods | ©HATPABICHHC
BOCIIMTAHUAA.

BEIIIECTBA B PaCTBOPE

b40

JKOJIOTUYECKOE



https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40

BOCITMTAHHC

38

18

[TpakTtudeckas padota Ne 5 o reme
«IIpuroroBiieHre pacTBOPOB C
onpeaeaEéHHON MacCOBOM oJei
pacTBOPEHHOTO BEIIECTBA»

but6mmorekxa [IOK
https://m.edsoo.ru/ff0d5
eba

ITo3HaBaTensHO
€ HarnpaBJICHUE
BOCITUT

aHMUsL...

HyxoB

HO-
HPaBCTBCHHOE
BOCITUTaHWE

39

19

O00011IeHNE U CUCTEMATH3AINAS 3HAHUN 110
teme «Kucnopoa. Bogopoa. Boga»

but6mmoreka [IOK
https://m.edsoo.ru/ff0d6
342

Tlo3HaBaTenbHO
€ HarpaBJICHUE
BOCITUT

aHud...

Jlyxos

HO-
HPaBCTBEHHOE
BOCITMTaHUE

40

20

Kontponbnas pabora mo teme «Kucmopo.

Bonopoxa. Boga»

bubmmoreka [IOK
https://m.edsoo.ru/ff0d6
64e

ITo3HaBaTenbHO
€ HanpaBJICHHE
BOCIIUT

aHu...

HAyxos

HO-
HPaBCTBEHHOE
BOCIIUTAHUE

41

21

Oxcunpl: cocTaB, KiIaccupuKaims,
HOMEHKJIaTypa

but6mmoreka [IOK
https://m.edsoo.ru/ff0d6
64e

ITo3naBaTensHO
€ HarpaBJieHHe
BOCIIUT

aHus...

Hyxos

HO-
HPABCTBEHHOE
BOCIIMTAHUC

42

22

[TosrydyeHne u XUMHUYECKUE CBOWCTBA
KHUCJIOTHBIX, OCHOBHBIX M aM(OTEPHBIX
OKCHJIOB

but6mmoreka [IOK
https://m.edsoo.ru/ff0d6
7ca

DKOJIOTHYECK
oe
BOCIIUTAHUE

43

23

OcHoBaHus: cOCTaB, Ki1accuduxams,
HOMEHKJIaTypa

but6mmorekxa [IOK
https://m.edsoo.ru/ff0d6
7ca

ITo3HaBaTenBEHO
€ HanpaBJICHHE
BOCITUT

aHWs...

HyxoB

HO-
HPaBCTBCHHOE
BOCITUTaHUE

44

24

[TonyueHue u XMMHUYECKHUE CBOMCTBA
OCHOBaHUM

but6mmoreka [IOK
https://m.edsoo.ru/ffOdfe

e2

Ilo3naBatenbpH
oe
HarpaBJieHUE
BOCITMTaHU. ..
JyxoBHoO-
HPaBCTBEHHOE



https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2

BOCIIMTaHHUC

25 bu6nuoreka [IOK OKOJIOrHyecK
Kucnotsr: cocras, kinaccuduxamus,
45 https://m.edsoo.ru/ffOdfe oe
HOMEHKJIaTypa
e2 BOCITUTAHUE
26 TTo3uaBaTensHO
€ HampaBIICHHE
bu6nuorexa LIOK BocutT
46 TosydeHue 1 XHMHYIECKHE CBOHCTBA KHCIIOT https://m.edsoo.ru/00ad9 | &HHL---
OB
474 Ayx
HO-
HPaBCTBEHHOE
BOCIIMTAHUC
27 6 TTo3HaBareapHO
bubanorexa ITOK
Counu (cpeHuE): HOMEHKJIATYPa, CIIOCOObI 1 € HAIIPABJICHNC
47 . https://m.edso0.ru/00ad9 | pocnuTanwms.
MOJTyYeHUsl, XUMUYECKHE CBOMCTBA
b7c DKOJIOrM4IecKoe
BOCITUTAHUE
28 [TpakTudeckas padora Ne 6. Pemenue DKOJIOTHYECK
but6mmorexa [IOK
AKCTICPUMEHTAIBHBIX 3a]1a4 110 TEME oe
48 https://m.edsoo.ru/00ad9
«OCHOBHBIE KJIaCCHI HEOPTraHNUYCCKUX a50 BOCIIUTAHUE
COCIUHEHUIN -
29 Ilo3HaBatesbHO
€ HaINpaBJICHUE
BOCII
bu6mmoteka IIOK uTan
I'eneTuueckas CBA3b MEXKIY KllacCaMU s
49 . https://m.edsoo.ru/00ad9
HEOPraHMYECKUX COSAUHEHUIN ch? Hyx
- OBHO
HPaBCTBEHHOE
BOCITUTaHUE
30 Tlo3HaBaTenbHO
¢ HampaBJICHHUE
O06o0111eHre U cucTeMaTr3alus 3HaHU 110 Bubmmoreka ITOK BOCIIHAT
50 teMe "OCHOBHbIE KJIACChl HEOPTaHMUECKNX https://m.eds00.ru/00ad9 ;{HH’I“'
. OB
coeIMHeHU " ela X
HO-
HPaBCTBEHHOE
BOCITUTaHUE
31 ITo3HaBaTenbHO
¢ HarpaBJICHHC
" bubnuorexa [JOK BOCIIUT
KonrtponsHas pabora no reme "OCHOBHBIE AHIS
51 o https://m.edsoo.ru/00ad9
KJIACChI HEOPTAHMYECKHUX COSTUHCHHM ffa JlyxoB
— HO-
HPaBCTBEHHOE
BOCIIMTAHUC

Paznen 3. Ilepuoanuecknii 3axoH u [lepuoagnueckasi cucreMa XuMHIECKUX dJieMeHTOB /1.

N. MenaeneeBa. CTpoenne aToMOB. XUMHY€ECKas CBA3b. OKMCINTETbHO-



https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa

BOCCTAHOBHUTECJIbHDbIC PCAKITUU

1 Ilo3HaBaTeabH
oe
HepBble IIOIIBITKH Kﬂaccn(bmcaum/l Bbubmnuoteka ]_[OK HalpaBJICHUEC
52 XUMHYECKHX 2JIEMEHTOB. IloHsaTHE O https://m.edsoo.ru/00ada | BocHUTaHUA...
TPYyIIAaxX CXOJAHBIX 3JIEMEHTOB 52¢ HyxoBHoO-
HPaBCTBEHHOE
BOCITMTAHHUE
2 TTo3HaBaTenbHO
€ HamnpaBJICHUE
[Tepuoauueckuii 3akoH u [lepuonnueckas bubmmoreka IIOK BOCIIUT
53 cUCTEMa XUMHYECKuX deMeHToB /1. W. https://m.edsoo.ru/00ada ?:[HH’I“'
OB
Menneneena 52¢ yX
HO-
HPaBCTBCHHOE
BOCIIMTAHUC
3 ITo3HaBaTenbHO
€ HarpaBJICHHC
bubmuorexa [JOK BOCHIAT

54 ITepuosibt, rpymiibl, MOArPyMIibl https://m.edsoo.ru/00ada | -

342 Ayxos

- HO-
HPABCTBEHHOE
BOCIIMTAHNE

4 [To3HaBaTENBHO

€ HarpaBJICHUE

bubmoreka [IOK BOCIIAT

Crpoenue atoMoB. CocTaB aTOMHBIX SJIEP. AHus
55 https://m.edsoo.ru/00ada
N3oTomnsl HyxoB
6bc
- HO-
HPaBCTBEHHOE
BOCIIMTAHUC
CtpoeHue JIEKTPOHHBIX 000JI0YEK aTOMOB Bbu6muorexa IIOK JIyXOBHO-

56 aneMeHToB Ilepuoguueckoit cuctemst 1. W. https://m.edsoo.ru/00ada | HPaBCTBCHHOE
Menneneena 824 BOCIIUTaHUE
XapaKTepucTuKa XMMHYECKOTO JJIEMEHTA 10 Bu6muorexa IIOK JIyXxOBHO-

57 ero nosioxkeHuto B [lepuoguyeckoit cucteme https://m.edsoo.ru/00ada | HPABCTBEHHOE
. . Menneneera 96e BOCTIMTaHUE

ITo3HaBaTenBEHO
€ HampaBJICHUE
3nauenue [leproauyeckoro 3akoHa st
bubmuoreka [JOK BOCTIAT
pasBuTHs HayKku U npaktuku. [1. H. P —

58 . https://m.edsoo.ru/00ada
MeHpneneeB — y4€HBIN, IEAAror 1 ab8 JlyxoB
IrpaKIaHUH = HO-

HpPaBCTBCHHOE
BOCITUTAHUE
bubmmoreka IHOK
DIEKTPOOTPULIATETLHOCTH ATOMOB 1 IlosHaBaTeNBbHO
59 https://m.edsoo.ru/00ada | e HampaBieHue

XHMHYECKHX 3JIeMEHTOB. MloHHas

c34

BOCIIUT



https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34

XUMHNYECCKasA CBA3b

aHu4...

Hyxos

HO-
HPaBCTBEHHOE
BOCIIMTAaHHEC

60

KoBanenTHas IMoJIsIpHad XUMHUUYCCKas CBA3b

but6mmoreka [IOK
https://m.edsoo.ru/00ada
ab8

ITo3HaBaTensHO
€ HanpaBJICHHE
BOCITUT

aHMus...

HyxoB

HO-
HPaBCTBCHHOE
BOCITUTaHNE

61

10

KoBanenTHas HCIIOJISIpHAA XUMHUYCCKasA
CBA3b

butmmorexa [IOK
https://m.edsoo.ru/00ada
ab9

Tlo3HaBaTenbHO
€ HarpaBJICHUE
BOCITUT

aHUd...

Jyxos

HO-
HPaBCTBEHHOE
BOCIIUTAHUE

62

11

CreneHb OKHUCIICHUS

bubmmoreka [IOK
https://m.edsoo.ru/00ada
e28

ITo3naBaTensHO
€ HanpaBJIeHHE
BOCIIUT

aHu...

Hyxos

HO-
HPaBCTBEHHOE
BOCIIUTAHUE

63

12

OKHCIIUTEIIEHO-BOCCTAHOBUTCILHbBIC
pcaKknuuu. OKHCIIUTEIN U BOCCTAHOBHUTEIN

but6mmoreka [IOK
https://m.edsoo.ru/00adb

076

ITo3HaBaTensHO
€ HarpaBJICHUE
BOCITUT

aHMUs...

HyxoB

HO-
HpPaBCTBEHHOE
BOCIIMUTaHUE

64

13

O060011eHre U cCUCTEMAaTU3AIM 3HAHUN 110
teme «CTpoeHue aroma. XUMHUYECKast
CBA3b»

but6mmoreka [IOK
https://m.edsoo.ru/00adb

076

Tlo3HaBaTenbHO
€ HanpaBJICHHE
BOCIIUT

aHus...

Jlyxop

HO-
HPaBCTBCHHOE
BOCIIUTAHUE

65

14

Konrponbnas pabota B paMkax
IIPOMEKYTOUHON aTTeCTalluU

but6mmoreka [IOK
https://m.edsoo.ru/00adb

486

ITo3HaBaTenbHO
€ HanpaBJICHHE
BOCITUT

aHu...

HAyxos

HO-
HPABCTBEHHOE



https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486

BOCITUTAHUE
15 O00011eHNEe U cUCTEMATH3AalHs] 3HAHUNA 110 1 [Mo3HaBaATEIBHO
Teme «BaxkHenmme npeacTaBUTeNn € HarpaBJieHHe
HEOPraHUYECKUX BEILECTBY Bub6mmoreka [OK BOCIIUT
66 https://m.edsoo.ru/00adb | apmus...
33c Ayxos
HO-
HPaBCTBCHHOE
16 O00011IeHHE ¥ CHCTEMATH3aI|sl 3HAHUH 110 1 Io3HaBaTeNBHO
teme «llepuoanyeckuit 3aKoH u € HampaBJICHHE
[Tepuonnueckasi cucTeMa XMMUYECKUX Bu6nuoreka ITOK BOCITUT
67 sanemenToB J[. . Mengneneesa. Ctpoenue https://m.edsoo.ru/00adg | HHL-
aTOMOB.» ch2 yxoB
HO-
HpPaBCTBCHHOE
BOCITUTAHUE
17 1 [To3HABATENBHO
€ HarnpaBJICHHE
. bubnuroreka [IOK BOCIIHT
O0o001eHne U cucTeMaTH3anys 3HaHUH 110 AEVISL. ..
68 https://m.edsoo.ru/ff0d6
TeMe «XuMmuueckas cBa3b. OBP» 1c6 Jyxos
= HO-
HpPaBCTBCHHOE
BOCITUTAHUE
KAJIEHIAPHO-TEMATHYECKOE IINTAHUPOBAHUE
9 KJIACC
HomejHome HaumenoBanue teMbl ypoka Konnue IIpumeyanue BocnurarenbHbiin
ypoka, p CTBO KOMIIOHEHT
o YpOK 4acoB
nopsi; aB Ha
y pasn U3Yy4YeH
ene/ ne
TeME
Paznen 1. BenmecTBO U XMMHYeCKHE PeaKIIUU
1 1 [To3HaBaTENBHO €
. HaTpaBJICHUEC
[Tepuonnueckuii 3akoH. [lepuonnueckas but6mmoreka [IOK BOCITHTAHSL.
1 cUCTEMa XUMHYECKuX d1eMeHToB /1. U. https://m.eds00.ru/00 | DcreTuueckoe
MeHeneeBa adb59e BOCITHTAHHE.
I'paskranckoe
BOCIIUTAHUC
2 2 3aKOHOMEPHOCTH B U3MEHEHHUH CBOWCTB 1 bubmuotexa [JOK [To3HAaBaTENILHO €



https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e

XUMHUUYCCKUX DJICMCHTOB HepBBIX TpéX
MIEPUOJIOB

https://m.edsoo.ru/00
adb6h6

HarpaBJIeHUE
BOCITUTAHUL. .
DcTeTHdecKoe
BOCIIMTAHUC
JlyxoBHO-
HpPaBCTBEHHOE
BOCIIMTAHUC

Knaccudukanus u HoMeHKIIaTypa
HEOpPraHMYECKHUX BEIIECTB

but6mmorekxa [IOK
https://m.edso0.ru/00
adb7e2

Tlo3HaBaTenbHO €
HanpaBJiCHUE
BOCITUTaHUL. ..
DcTeTHdecKoe
BOCIIUTAHUE
yxoBHO-
HPaBCTBEHHOE
BOCIIUTAHUE

Buasl XUMHUYECKOW CBA3U U THUIIBI
KPUCTAJUIMYECKUX PEIIETOK

bu6mmoreka [IOK
https://m.edso0.ru/00
adbac6

Tlo3naBaTensHO €
HampaBJicHUE
BOCITHTAHHSL.
DcTeTHYecKoe
BOCITHUTAHHE.
I'paxxnanckoe
BOCIIMTAHUC

BxoaHast koHTposbHas paboTa

Tlo3HaBaTeabHO €
HarpaBJICHUE
BOCIIUTAHUS...
DcTeTHdecKoe
BOCITUTAHUE
JyxoBHO-
HPaBCTBEHHOE
BOCITUTAaHUE

Knaccudukamnms XuMrU4ecKux peakifiii mo
pasnanmM HpI/ISHaKaM

bubmmoreka [IOK
https://m.edso0.ru/00
adbch0

TTo3naBarensHO €
HarpaBJICHUEC
BOCIIMTAHUL. .
DcTeTHYecKoe
BOCIIMTaHUE
yxoBHO-
HPaBCTBCHHOE
BOCIIMTaHUE

[TonsiTHE O CKOPOCTH XUMUYECKON
peakuuu. [IoHATHE O TOMOIE€HHBIX U
TETEPOrCHHBIX PEAKLIMAX

but6mmorekxa [IOK
https://m.edso0.ru/00
adbe9a

ITo3naBaTensHO €
HampaBlicHUE
BOCIIMTAHUA.
DcTeTHyecKoe
BOCIIMTAHUE.
I'paskranckoe
BOCIIMTAHUC

[TonsiTHE 0 XUMUYECKOM PaBHOBECHH.
DaxTOpPBI, BIMUAIOIINE HA CKOPOCTh
XUMUYECKON PEAKLIUU U ITOJIOKEHUE
XUMHUYECKOIO0 PaBHOBECHS

bubmoreka [IOK
https://m.edso0.ru/00
adc28c

JKOJIOTHUYECK O€
BOCIIUTAHUC

OKHUCITUTEIbHO-BOCCTAHOBUTEIILHBIC
peaxiuu

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

JKOJIOTHUECK O€
BOCIIUTAHUE



https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade

adcade

10 ITo3HaBaTenbHO €
T . HalpaBJIEHUE
€OPHUs DIEKTPOIUTHYECKON bubnuoreka IIOK BOCIIMTAHUSL.
10 nucconuanyu. CUIbHBIE U clIa0bIe https://m.eds00.ru/00 | Scretuueckoe
AJIEKTPOJIUTHI adcd68 BOCITUTaHUE
I'paxnanckoe
BOCIIMTAHUC
11 Bu6nuorexa [IOK ITo3HaBaTENBHO €
11 HoHHbIC YpaBHEHUS PEaKIIHit https://m.edsoo.ru/00 | HATPABICHHC
BOCITUTAHHSL. ..
add448
DCTETUYECKOE
12 ITo3HaBaTENBHO €
HaIpaBJICHHE
XHUMHUYECKHE CBOMCTBA KUCIIOT U bubmumorexa IIOK BOCIUTaHUL. ..
12 OCHOBaHUU B CBETE MPEACTABICHUI 00 https://m.edso0.ru/00 ScTeTHeCKoe
. BOCIIMTAHUE
ANEKTPOJIUTUICCKOM JTUCCOLUAIINT add5d8
yxoBHO-
HPaBCTBEHHOE
BOCITUTAHNE
13 [T03HABATENBHO €
HaIpaBJICHUE
XUMHUYECKHE CBOMCTBA COJIEH B CBETE bubmmoreka [IOK BOCIIMTAHUAL. ..
13 MpeACTaBICHUN 00 AIEKTPOIUTHIECKON https://m.edso00.ru/00 ScTeTnyeckoe
BOCIIMTAHUC
JHCCOLMALINN add8b2
[yxoBHO-
HPaBCTBEHHOE
BOCIIUTAHUC
14 ITo3HaBaTENBHO €
HaIpaBJICHUE
Bu6miorexa IIOK BOCITUTAHHSL. ..
14 [oHsTHE O THAPOIU3E CONeit https://m.edsoo.ru/0Q | JCTeTHUECKOE
BOCIIMTAHUC
add9d4
JyxoBHO-
HPaBCTBEHHOE
BOCIIMTAHUC
15 ITo3HaBaTENBHO €
HarpaBJIeHHE
O06o001IeHre U CUCTEeMAaTH3alis 3HAHUH 110 Bu6nuorexa IIOK BOCIIMTaHM. .
15 TeMe «DJIEKTPOIUTHIECKAsT TUCCOIHAIIUSI. https://m.edso0.ru/00 JcTeTHIeCKoe
BOCIIMTaHUE
XUMUYECKUE PEaKIH B PACTBOPAX» addd12
yxoBHO-
HPaBCTBEHHOE
BOCITUTAHHE
16 bubmuorexa [JOK DKOJIOTHUYECKOE
[TpakTrueckas padora Ne 1. «Pemenne
16 https://m.edso00.ru/00 BOCIIUTaHUE
IKCIIEPUMEHTAILHBIX 33729
addbfa
17 Kontposnbhas paborta mo teme Bbubmunoreka IIOK [To3naBarenbHO €
17 «INEKTPOIUTUYECKAS] TUCCOLIUALIUS. https://m.edso0.ru/00 | HampaBJICHHE
XUMUYECKUE PEAKIIUU B pacCTBOPAX) addec0 BOCIUTAHUS...



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0

OcTeTndecKoe
BOCIIUTAHUC
JlyxoBHO-
HPaBCTBEHHOE
BOCIIUTAHUE

Pazgen 2. Hemeraiibl M UX coel

HHECHUSA

18

OO01mmast XxapaKTepUCTHKA TaJOreHOB.
XUMHYECKUE CBOMCTBA HA PUMEPE XJIOpa

1

but6mmoreka [IOK
https://m.edsoo0.ru/00
addfe?

ITo3HaBaTeILHO €
HampaBlicHUE
BOCIIMTAHUS...
DcTeTHyecKoe
BOCIIMTAHUC
JlyxoBHO-
HPaBCTBEHHOE
BOCIIUTAHUC

19

XnopoBoaopon. ComnsiHast KUCIIOTa,
XUMHUYECKHUE CBOMCTBA, MOJyYECHUE,
MIPUMEHEHHE

but6morekxa [IOK
https://m.edso0.ru/00
adel04

JKOJIOTHUECK O€
BOCIIUTAHUE

20

[TpakTuueckas padota Ne 2 o Teme
«ITonmydenne CoNTHON KUCTOTHI, H3yUCHUE
€€ CBOMCTB»

but6mmoreka [IOK
https://m.edsoo0.ru/00
ade348

JKOJIOTHUYECK O€
BOCIIUTAHUC

21

Brruncnenus o ypaBHEHUSAM XHMHUYECKHAX
peakuui, eciiv OJIMH U3 PEarcHTOB JaH B
N30BITKE

but6mmorekxa [IOK
https://m.edso0.ru/00
ade488

Tlo3HaBaTenbHO €
HaTpaBJiCHUE
BOCITUTAHUS. .
DcTeTHYecKoe
BOCIIUTAHUE
yxoBHO-
HPaBCTBEHHOE
BOCIIUTAHUE

22

OO6mras xapakTepucTuka 3J1eMeHTOB VIA-
TPYIIIIBI

bu6mmoreka [IOK
https://m.edso0.ru/00
ade64a

Tlo3naBaTensHO €
HampaBJicHUE
BOCIIUTAHU...
DcTeTHyecKoe
BOCIIMTAHUC
yxoBHO-
HPaBCTBEHHOE
BOCIIMTAHUC

23

AnnotponHbsle MOAU(DUKALIUYI CEPBI.
HaxoxneHue cepbl v €€ coeJUHEHUN B
pupoJe. XMMHUYECKHE CBOMCTBA CEPBI

but6mmorekxa [IOK
https://m.edso0.ru/00
adeb4a

ITo3HaBaTenLHO €
HampaBJieHUE
BOCITUTAHUL. .
DcTeTHdecKoe
BOCIIMTAHUC
JyxoBHO-
HPaBCTBEHHOE
BOCIIMTAHUC

24

CepoBoaopoj, cTpoeHue, pu3ndecKue u
XUMHAYECKHUE CBOMICTBA

but6mmoreka [IOK
https://m.edso0.ru/00

ade802

Tlo3HaBaTenabHO €
HaTpaBJiCHUE
BOCITHTAHUS. .
DcTeTHYeCcKoe
BOCIIUTAHUE
JyxoBHO-



https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
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HpPaBCTBEHHOE
BOCIMTaHHE

25

Oxkcunpl cepol. CepHast KUCITIOTa,
¢du3nvecKkre 1 XUMHYECKUE CBOMCTBA,
IIPUMEHEHNE

but6mmoreka [IOK
https://m.edso0.ru/00

adea?28

Tlo3HaBaTenbHO €
HampaBJiCHUE
BOCITUTAHU. .
DcTeTHdecKoe
BOCITUTaHWE
yxoBHO-
HPaBCTBEHHOE
BOCITHTaHWE

26

XVWMHUYECKHUE PEAKIINH, JIEKAIE B OCHOBE
IIPOMBIIIIEHHOTO CII0c00a MOoTyYeHUs
CEpPHOM KUCIOTbI. XUMHUYECKOE
3arpsA3HEHUE OKPYIKAOIIEH Cpebl
COEIMHEHUSIMU CEPBI

bubmoreka [IOK
https://m.edso0.ru/00

adec8a

Tlo3naBaTensHO €
HampaBJiCHUE
BOCIIUTAHU...
DcTeTHYecKoe
BOCIIUTAHUE
JyxoBHO-
HPaBCTBEHHOE
BOCITUTAHHE

27

10

Brrunciienne MaccoBOil I0JIH BEIXOa
MPOAYKTA PEAKLIUU

bu6moreka [IOK
https://m.eds00.ru/00

adec8a

ITo3naBaTensHO €
HampaBlicHUE
BOCIIMTAHU...
DcTeTHyecKoe
BOCIIMTAHUC
[yxoBHO-
HPaBCTBEHHOE
BOCITUTaHHE

28

11

OO01mmas xapakTepucTrKa 3J1eMeHTOB VA-
rpymnbl. A30T, pacCpoCTpaHeHUE B
npupoze, GU3NIECKre U XUMHUECKUE
CBOMCTBa

but6mmoreka [IOK
https://m.edso0.ru/00

adeeab

ITo3HaBaTenBHO €
HanpaBJieHUE
BOCIIMTAHUS...
DcTeTHdecKoe
BOCIIMTAHUC
JlyxoBHO-
HPaBCTBEHHOE
BOCIIMTAHUC

29

12

AMMuak, ero pu3nuecKue U XUMUYECKUE
CBOICTBA, MMOJIy4eHNE U PUMEHEHUE

but6mmorekxa [IOK
https://m.edso0.ru/00

adf004

Tlo3HaBaTenbHO €
HampaBJiCHUE
BOCITHTAHUS. .
DcTeTHYecKoe
BOCIIUTAHUE
yxoBHO-
HPaBCTBEHHOE
BOCIIMTaHUE

30

13

[TpakTudeckas padota Ne 3 o Teme
«[lonydyenne ammuaka, u3yueHHe ero
CBOWCTB»

bu6mmoreka [IOK
https://m.edso0.ru/00

adf180

DKOJIOTrMYECK O€
BOCIIUTAaHUC

31

14

A3OTHas KHCJIOTa, €€ PU3NUECcKue u
XUMUYECKHE CBOWCTBA

but6mmoreka [IOK
https://m.edso00.ru/00

adf306

ITo3naBaTensHO €
HampaBlicHUE
BOCITMTAHUI...
DcTeTHUECKOe
BOCIIUTAHUC

JyxoBHO-



https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
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HpPaBCTBEHHOE
BOCIIUTAHHE

32

15

Hcnonb3oBaHre HUTPATOB U COJIEH
AMMOHMS B KAUECTBE MUHEPAJIbHBIX
yao0peHuii. XMMHUYeCKOoe 3arps3HeHUE
OKpY>KaloIllei cpeibl COeUHEHUSIMH a30Ta

bubmoreka [IOK
https://m.edsoo.ru/00
adf518

DcTeTHdecKoe
BOCIIMTAHUC
JlyxoBHO-
HPaBCTBEHHOE
BOCIIMTAHUC

33

16

®docdop. Oxcun pochopa (V) u
dbocdopHas kuciaora, PU3NIECKUE U
XUMHUYECKHE CBONCTBA, MOTYYCHHE

but6mmorexa [IOK
https://m.edsoo.ru/00
adf68a

ITo3HaBaTenbHO €
HarpaBJICHUEC
BOCIIATAHUSA
DcTeTHYeCcKoe
BOCIIMTaHUE
yxoBHO-
HPaBCTBCHHOE
BOCIIMTaHUE

34

17

Hcnons3oBanue ¢pocdaToB B KauecTBE
MUHEPAIbHBIX YA00peHUil. 3arps3HeHUE
MIPUPOHOM cpenbl hochaTaMu

bu6moreka [IOK
https://m.edsoo.ru/00
adfc20

ITo3naBaTensHO €
HampaBlicHUE
BOCIIMTAHUS...
DcTeTHyecKoe
BOCIIUTAHUC
yxoBHO-
HPaBCTBEHHOE
BOCIIUTAHUC

35

18

VYriaepoa, pacipocTpaHeHHe B IIPUPO/IC,
(bu3nUecKre U XUMHUYECKUE CBOICTBA

but6mmorekxa [IOK
https://m.edso0.ru/00
adfd9c

ITo3HaBaTeNnBHO €
HarpaBJIeHUE
BOCITMUTAHUL. ..
DcTeTHYECKOE
BOCIIMTAHUC
JyxoBHO-
HpPaBCTBEHHOE
BOCIIMTAHUC

36

19

Oxcunsl yraepoaa, ux Gpusudeckue u
XUMHUUYECKHE CBOMCTBA. DKOJOTUIECKUE
po0JIeMbI, CBS3aHHBIC C OKCHIOM
yraepona (1V)

but6mmoreka [IOK
https://m.edsoo.ru/00
adfebe

Tlo3HaBaTenbHO €
HaTpaBJiCHUE
BOCITUTAHUS. .
DcTeTHYecKoe
BOCIIUTAHUE
yxoBHO-
HPaBCTBEHHOE
BOCIIUTAHUE

37

20

VYrospHasg KUCI0Ta U €€ COJIN

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

TTo3uaBarensHO €
HarpaBJICHUEC
BOCIIMTAHUL. .
DcTeTHYecKoe
BOCIIMTaHUE
yxoBHO-
HpPaBCTBCHHOE
BOCIIMTaHUE

38

21

[IpakTuyeckas padota Ne 4 o reme
"ITonyuyeHue yrieKuciioro rasa.
KauectBennas peaknus Ha kapOoHAT-HOH"

bu6mmoreka [IOK
https://m.edso0.ru/00
ae027e

Ilo3naBartennHO €
HaIpaBlicHUE
BOCHUTAHUSL. ..

JyxoBHO-



https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
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HPaBCTBEHHOE
BOCIMTaHHE

39

22 1

[TepBoHavabHBIC TOHATHUS 00 bu6nuoreka [IOK
OPraHMYECKHUX BEIIECTBAX KaK O https://m.edso00.ru/00

COECIMHEHUAX yIiIepoaa ae054e

ITo3HaBaTeNnBHO €
HallpaBJICHUE
BOCITUTaHUL. ..
DcTeTHYECKOE
BOCIIMTAHUC
JyxoBHO-
HpPaBCTBEHHOE
BOCIIMTAHUC

40

23 1

butmmorekxa [IOK
KpeMmHuii u ero coennHeHus https://m.edsoo.ru/00

ae080a

ITo3HaBaTenbHO €
HarpaBJICHUEC
BOCITUTAHUSL. ..
DcTeTHYecKoe
BOCITUTAaHUE
JyxoBHO-
HPABCTBCHHOE
BOCITUTAHUE

41

24 [TpakTudeckast pabora Ne 5. Pemenue 1
but6mmorekxa [IOK

SKCIIEpUMEHTAJBHBIX 33124 10 TEME
https://m.edsoo.ru/00

«Baxuennine HeMeTaUIbl ¥ UX
ae0bf2
COEIMHEHS»

DKOJIOrMIECKOE
BOCIIUTAHUC

42

25 1

KoHnTtponbHas paboTta mo teme bubmuorexa [JOK
«BaxkHenme HeMeTaubl U UX https://m.edso00.ru/00

COCIIMTHECHUS» ae0el8

ITo3HaBaTeILHO €
HampaBJieHUE
BOCIIMTAHUS...
DcTeTHdecKoe
BOCIIMTAHUC
JlyxoBHO-
HPaBCTBEHHOE
BOCIIMTAHUC

Pasznen 3. MeTa/liibl M X COCIHUHEHUSA

43

OO01mas XxapaKTepUCTUKa XUMUIECKUX
bubmmoreka [IOK

https://m.edso0.ru/00

3JIEMEHTOB — METaJUIOB. MeTannndeckas

CBSI3b M METAJUIMYECKAsi KpUCTAJUIMYECKast
ael03e

pemérka. PU3NYECKUE CBOMCTBA METAJIIOB

Tlo3HaBaTensHO €
HaTpaBJiCHUE
BOCIIUTAHUI...
DcTeTHYecKoe
BOCIIUTAHUE
yxoBHO-
HPaBCTBEHHOE
BOCITUTAHHE

44

2 XUMHYECKHE CBOMCTBA METAILIIOB. 1 bubmmoreka [IOK

Ilo3naBartennHO €



https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e

DNEKTPOXUMHUYECKUN Psii HAIIPSHDKEHUI
METaJlIOB

https://m.edsoo.ru/00
ael156

HarpaBJIeHUE
BOCITUTAHUL. .
DcTeTHdecKoe
BOCIIMTAHUC
JlyxoBHO-
HpPaBCTBEHHOE
BOCIIMTAHUC

45

OOu1re crnocoObl MOTyYeHHsI METAILIOB.
CrutaBbl. Beruucnenus no ypaBHeHUSAM
XUMHYECKUX PEaKIUii, €CIIU OJIUH K3
PEareHTOB COACPIKUT IPUMECH

but6mmorekxa [IOK
https://m.edso0.ru/00
ael156

Ilo3naBaTeabHO €
HarpaBJIeHHE
BOCITUTAHUI. ..
OCTETHYECKOE
BOCITUTaHUE
JlyxoBHO-
HPABCTBECHHOE
BOCITUTAHUE

46

IlonsiTHE O KOPPO3UU METAIUIOB

but6mmoreka [IOK
https://m.edsoo.ru/00
ael278

Tlo3naBaTensHO €
HaTpaBJiCHUE
BOCIIUTAHU...
DcTeTHYecKoe
BOCIIUTAHUE
yxoBHO-
HPaBCTBEHHOE
BOCITHTaHUE

47

Illenounbie MeTaJIIbI

bu6mmoreka [IOK
https://m.edso0.ru/00
ael4b2

ITo3naBaTensHO €
HaIpaBJICHUE
BOCITUTAHHS. ..
DcTeTHyecKoe
BOCITUTaHHE
yxoBHO-
HPaBCTBEHHOE
BOCIIMTAHUC

48

OKCI/I)II)I WU TUAPOKCHUBI HATPUA U KaJIUA

but6morekxa [IOK
https://m.edso0.ru/00
aeldb2

ITo3HaBaTensHO €
HarpaBJIeHUE
BOCIIUTAHUL. .
OcTeTHdecKoe
BOCIIMTAHUC
JyxoBHO-
HpPaBCTBEHHOE
BOCIIMTAHUC

49

[IenoyHo3eMeNbHBIC METAILIBI — KAIbIIHI
U Maraum

but6mmoreka [IOK
https://m.edsoo.ru/00
ael5e8

Tlo3HaBaTenbHO €
HaTpaBJiCHUE
BOCITHTAHUSL. .
DcTeTHYecKoe
BOCIIUTAHUE
yxoBHO-
HPaBCTBEHHOE
BOCITUTaHWE

50

Baxkueiimme coefuHEeHUA KAJIBINS

butmmorekxa [IOK
https://m.edsoo.ru/00
ael5e8

ITo3HaBaTenbHO €
HaIIpaBJICHUC
BOCIIMTaHMHA...



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8

DcTeTHdecKoe
BOCIIMTAHUC
JlyxoBHO-
HpPaBCTBEHHOE
BOCIIMTAHUC

51

O00011IeHNE ¥ cUCTEMATH3AINAS 3HAHUN 110
teme «11IM u I1I[3M»

but6mmoreka [IOK
https://m.edsoo.ru/00
ael5e8

ITo3HaBaTenLHO €
HaIpaBJICHUE
BOCIIUTAHUS...
OcTeTudecKoe
BOCITUTaHUE
JyxoBHO-
HPABCTBEHHOE
BOCIIMTAHUC

52

10

JKEcTKOCTE BOIBI U CIIOCOOEI €6
YCTpaHECHUS

but6mmorekxa [IOK
https://m.edsoo.ru/00
261886

ITo3HaBaTenbHO €
HarpaBJICHUEC
BOCITUTAHUL. .
DcTeTHYecKoe
BOCIIUTaHUE
yxoBHO-
HPaBCTBCHHOE
BOCIIMTaHUE

53

11

[TpakTudeckas padota Ne 6 o Teme
"YKEcTKOCTh BO/IBI U METOBI €&
ycTpaneHus"

bubmmoreka [IOK
https://m.edsoo.ru/00
aelae8

DKOJIOrM4ECK 0O€
BOCITUTAHUE

54

12

AroMuHUNA

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

ITo3naBaTensHO €
HaIpaBJICHUE
BOCITUTAHHS. ..
DcTeTHYecKoe
BOCITUTaHHE
yxoBHO-
HPaBCTBEHHOE
BOCITUTaHHE

55

13

AmpoTepHbIe CBOIICTBa OKCHJIA
THJIPOKCHIA

but6mmorexa [IOK
https://m.edsoo.ru/00
aelc64

ITo3HaBaTeILHO €
HanpaBJlicHUE
BOCIIUTAHUS...
DcTeTHyecKoe
BOCIIMTAHUC
JlyxoBHO-
HPaBCTBEHHOE
BOCIIMTAHUC

56

14

Kemezo

but6morekxa [IOK
https://m.edsoo.ru/00
aeld86

Ilo3HaBaTenLHO €
HalpaBJICHUE
BOCITUTaHUS. ..
DcTeTHYECKOE
BOCIIMTAHUC
JyxoBHO-
HpPaBCTBEHHOE
BOCIIMTAHUC



https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86

57

15

Oxcuibl, TUIPOKCHIBI U comu xere3a (11)
u xenesa (1)

bubmmoreka [IOK
https://m.edsoo.ru/00
ae35e6

Ilo3HnaBaTenpHO €
HarpaBJICeHUE
BOCITMTaHU. ..
DcTeTHYeCcKoe
BOCIIUTAHUE
JlyxoBHO-
HpPaBCTBEHHOE
BOCITUTaHUE

58

16

O060011eHNEe U CUCTEMATH3ALMI 3HAHUI 11O
TeMe «AJIIOMAHHUA U KEIE30%

but6mmoreka [IOK
https://m.edsoo.ru/00
aelc64

ITo3HaBaTeILHO €
HampaBlicHUE
BOCIIMTAHUL. ..
DcTeTHdecKoe
BOCIIMTAHUC
JlyxoBHO-
HpPaBCTBEHHOE
BOCIIMTAHUC

59

17

[TpakTrueckas padota Ne 7. Permenue
AKCTICPUMEHTAIBHBIX 3a]1a4 110 TEME
«BakHenme MeTajuIbl U UX COCTUHEHUS

but6mmoreka [IOK
https://m.edso0.ru/00
ae3de8

JKOJIOTHUYECK O€
BOCIIUTAHUE

60

18

Brruucnenus no ypaBHEHUSIM XUMHUYECKUX
pEeaKInii, €CJIM OJIUH U3 PEareHTOB JaH B
M30BITKE WU CONCPIKUT PUMECH.
BrraucineHuss MacCoOBOM JOJIM BRIXOJ1a
MPOAYKTA PEAKLUU

but6mmorekxa [IOK
https://m.edso0.ru/00

ael750

Tlo3HaBaTeabHO €
HanpaBJiCHUE
BOCITUTAHU. .
DcTeTHdecKoe
BOCITHTaHWE
yxoBHO-
HPaBCTBEHHOE
BOCIIUTAHUE

61

19

O060011eHNEe U CUCTEMATH3ALM 3HAHUI 110
TeMe «BakHele MeTajuibl U UX
COEIUHEHUI

bubmmoreka [IOK
https://m.edsoo.ru/00

ael750

Tlo3naBaTensHO €
HampaBJiCHUE
BOCIIUTAHU...
DcTeTHYecKoe
BOCIIUTAHUE
JyxoBHO-
HPaBCTBEHHOE
BOCIIUTAHUE

62

20

KonTponbHas padora mno teme
«BaxxHeilme MeTanbl U UX COeTMHEHUS

ITo3HaBaTeILHO €
HampaBJieHUE
BOCITUTAHUL. .
DcTeTHdecKoe
BOCIIMTAHUC
JlyxoBHO-
HpPaBCTBEHHOE
BOCIIMTAHUC

Pa3znen 4. Xumus n okpyxkawuas cpeaa



https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750

Tlo3HaBartespHO €

HarpaBJICHUE
BemecTBa u maTepualibl B TOBCEAHEBHOM BrbmaoTexa LIOK S
63 https://m.edsoo.ru/00 | CTETHUECKOE
SKU3HHU YeJI0BEKa 26350 BOCIIUTAHUE
- yxoBHO-
HPABCTBCHHOE
BOCIIUTaHUE
Tlo3HaBatenpHO €
HarpaBJICHUEC
XHUMUYECKOE 3arpsi3HEHUE OKPYIKAOIIEH bubmmorexa HOK S
64 https://m.edsoo.ru/00 | CTETHUECKOE
cpebl 264270 BOCITUTaHHE
= yxoBHO-
HPaBCTBCHHOE
BOCIIUTAHUE
Ilo3naBartennHO €
Ponp xumMum B penieHnn 3KOJIOTHIeCKUX Bubmiorexa LIOK HaTpaBJienne
65 c https://m.edsoo.ru/0Q | BOCTMTAHIL...
npooieM OBHO-
p 264270 Jyx
HPaBCTBEHHOE
BOCITUTaHUE
[To3HaBaTenbHO €
bubmmoreka [IOK HalIpaBJICHAEC
66 https://m.eds00.ru/00 E{OCHHTaHH’I
OBHO-
. ae0d0Oa yX
0O06001IeHrEe U CUCTEMATH3aLMs 3HAHUM 10 TeEME E— HpPaBCTBEHHOE
"BemiecTBo 1 XUMHYECKHE peaknuy” BOCIIMTaHUE
Tlo3HaBartenrsHO €
HaInpaBJICHUE
but6mmorexa [IOK S —
67 https://m.edso00.ru/00
adb33c JlyxosHo-
O0001IEHNE U cCUCTEMATU3alMs 3HAHUN 10 TEME HPaBCTBCHHOC
«BaxkHelIe HeMeTauIbl U UX COEIUHEHUSD) BOCIIUTaHHC
ITo3HnaBaTenbHO €
HarnpaBJICHUE
bubmmoreka [IOK
BOCIIUTAHUA. ..
68 https://m.edso0.ru/00
ad9ch? JlyxosHo-
O06001IeHNEe U CHCTEMATU3AIMS 3HAHUN 110 TEME HPaBCTBCHHOC
«BakHeHe MeTaaabl U UX COeTUHEHUS BOCIIUTAaHHC



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2

TPEBOBAHMUS K PE3YJIBTATAM OCBOEHHUA OCHOBHOH
OBPA3OBATEJBHOM TPOT'PAMMBI

8 KJIACC

Kon
NpoBepsAEeMOro
pe3yjabTarta

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOI
0o0pa3oBaTeIbHON NPOrpaMMbl OCHOBHOI'0 00111ero0 00pa30BaHUsA

1

IIo Teme: ((HepBOHa‘laJ'H:HLIC XUMHUUYCCKUC ITOHATHA

11

pPacKpbIBaTb CMBICII OCHOBHBIX XHWMHYECKHX TIOHSATHH: aToOM,
MOJICKYJIa, XMUMHYECKUH SJIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE
BEIIECTBO, CMECh (OJHOPOJIHAsE W HEOJHOPO/IHAsS), BAJICHTHOCTb,
OTHOCUTENIbHAS aTOMHAs W MOJICKYJISIpHAs Macca, KOJUYECTBO
BEIIECTBA, MOJb, MOJISIpHAsE Macca, MaccoBas JO0JII XUMHUYECKOTO
AJIEMEHTa B COCJIMHEHUH, MOJISIPHBIN 00BhEM, XUMUYECKas peaKIlus,
KnaccuuKalusg  peakluii: peakiuu COSAUHEHHsS, PeaKIuu
pa3NOKEHUs, PEAaKIUN 3aMEIICHHs, peakuud OOMeHa, JK30- H
SHIOTEPMHUYCCKHE PEaKIMH, TEII0BOM 3((EKT peakiuu, pacTBop,

MacCCoOBas A0JId BCEIICCTBA (HpOI_[eHTHaH KOHL[GHTpaLII/IH) B paCTBOPE

1.2

HIUIIOCTPUPOBATH B3aMMOCBA3b OCHOBHBIX XMMHUYCCKHX MMOHATHH U

IMPUMCHATH OTH ITOHATHUA IIPU OITMCAHUH BEUICCTB U UX HpeBpaHICHI/Iﬁ

13

HCIIOJIb30BaTh XMMHUYECKYIO CUMBOJIHMKY JJISi COCTaBIEHUS (HopMy

BEIIECTB M YPABHEHUI XUMUYECKUX PEAKIIUI

14

PacCKpbIBATb  CMBICII 3aKOHOB  COXpPAaHCHUA  MACChbl  BCIICCTB,
IMOCTOAHCTBA COCTAaBa, ATOMHO-MOJICKYJIIPHOI'O YUYCHHA, 3daKOHa

ABoraapo

15

ONpeaAc/IATb  BAJICHTHOCTH  aTOMOB  3JIECMCHTOB B 6I/IHapHBIX

COCIUHCHUAX

1.6

KJIaccu(pUIMpPOBaTh XUMHUYECKUE DPEAKIUU (10 YHCIy U COCTaBYy

YYaCTBYIOIIUX B PEAKIMH BEIIECTB, MO TeTI0BOMY 3(dekTy)

1.7

BBIUUCJIATE OTHOCUTCIIbHYIO MOJICKYJISIDHYIO U MOJIAPHYIO MACChI

BCIICCTB




1.8

BBIUHCIISTH MAacCOBYIO JIOJIF0 XMMHUYECKOrO 3J€MEHTa 1o (GopmyIie

COEIMHEHMS,

1.9

BBIYUCJIATH MAaCCOBYIO JJOJIIO BCUICCTBA B paCTBOPC

1.10

MNPUMCHATH CCTCCTBCHHOHAYYHbBIC MCTOAbI ITIO3HAHUS — Ha6J'IIO):[eHI/IC,
HU3MCPCHHC, MOACINPOBAHUC, OKCIICPUMCHT (peaJ'IBHbIﬁ n

MBICJICHHBIH )

[To Teme: «BaxkHeiiine npeIcTaBUTENN HEOPraHUIECKUX BEILIECTBY

2.1

PaCKpbIBAT6 CMBICJII OCHOBHBIX XHWMHUYCCKUX MMOHATHH: OKCHI,

KHCj0Ta, OCHOBaHUEC, COJIb

2.2

OMpeNeNATh MPUHAMJIC)KHOCTh BEIIECTB K OMPEIEIEHHOMY KIIaccy

coeZIMHeHui 1o opmynam

2.3

KJ'IaCCI/I(l)I/II_II/IpOBaTB HCOPraHMYCCKUC BCIICCTBA

2.4

XapakTepu30BaTh (OMHCHIBATH) OOIIHE XUMHUYECKHE CBOWCTBA
BEILIECTB PA3JIMYHBIX KJIACCOB, MOATBEPKIasi ONMUCAHUE TTPUMEPAMHU
MOJICKYJISIPHBIX ~ YPAaBHEHMM  COOTBETCTBYIOIIMX  XMMHUYECKUX

peakimit

2.5

MMPOrHO3UpPOBATH CBOICTBa B€IICCTB B 3aBHCHUMOCTH OT HX
Ka4uCCTBCHHOI'O COCTaBa, BO3MOJXHOCTH IPOTCKaHHUA XHUMHUYCCKUX

npeBpameHHﬁ B pa3JIMYHBIX YCIIOBUAX

2.6

cleoBaTh IMpaBWJIaM TOJB30BAaHUS XHMUYECKOM TMOCyIoi U
nabopaTopHBIM 000PYIOBAaHUEM, a TAaK)Ke MpaBUjaM OOpaIlleHHs ¢
BCIICCTBAMHU B COOTBETCTBHUH C HHCTPYKLOUAMU I10 BBIIIOJIHCHUIO
J'[a60paT0pHBIX XUMHUYCCKUX OIIBITOB IO IMOJYYCHHUIO U CO6I/IpaHI/IIO
ra3o00pa3HbIX BEIIECTB (BOAOPOAA M KHCIOPOJA), IPUTOTOBICHHUIO
pacTBOpPOB € ONPEAECIEHHOW MAaCcCOBOM J0JIEM PAaCTBOPEHHOTO
BCIICCTBA, IJIAHUPOBATH U MPOBOAUTE XUMUUYCCKHUEC SKCIICPHUMCHTLI
M0 PAaclo3HABaHUIO PACTBOPOB MIENOYEH M KUCIOT C IMOMOIIBIO

MH/IUKATOPOB (J1TakMyc, peHondTasent, MeTHIOpaHX U ApYyTrHe)

2.7

MIPOBOAUTD PACUETHI IO YPABHEHUIO XUMUYECKOI peakiuu

[To Teme: «llepumonnueckuii 3akoH u llepuomgmyeckas cucrema
xumudeckux anemeHToB [[. MI. MenneneeBa. CTpoeHHE aTOMOB.

Xumudeckas cBsa3b. OKHCINTEIFHO-BOCCTAHOBUTEIIHLHEIC pE€aKkunum»




3.1

PaCKpbIBaTb CMBICII OCHOBHBIX XUMHYCCKUX MOHATHH: AApO aroma,
AJIEKTPOHHBIA CJIOM aToma, aToOMHas oOpOWTalb, Paguyc aToma,
XUMHYCCKasA CBA3b, MOJIApHAd W HCIIOJIApHAsA KOBAJICHTHAs CBA3b,
ANEKTPOOTPULIATENLHOCTh, HOHHAsl CBSA3b, HMOH, KaTHOH, AHUOH,

CTCIICHb OKHCJICHUA

3.2

KJ'IaCCI/I(I)I/II_II/IpOBaTB XUMHNYCCKHUEC JJICMCHTBI

3.3

OIUCBIBATh U XapaKTepHu30BaTh TaOMH4YHYyI0 hopmy [lepuoanyeckoit
CUCTEMBl XMMMYECKHUX 3JIEMEHTOB: pa3nyaTh IOHATHS «TrJaBHAas
noarpynna (Arpymnma)» u «mnobounas mnoarpymnmna (brpymma)y,

«MajbIey» U «OOJBIITHE 11502201833 ¢

3.4

packpbiBaTh cmblci llepuoguyeckoro 3akona .M. Menneneesa:
JEMOHCTPUPOBaTh IOHMMAHME NEPUOAMYECKON  3aBUCUMOCTH
CBOMCTB XMMHUYECKMX OJJIEMEHTOB OT HUX T[OJOXEHUS B

[Tepronnueckoit cucteme

35

COOTHOCUTh OOO3HAuUCHHWs, KOTOpPhIE HWMEIOTCS B  TaOyuIe
«Ilepuognyeckass cucrema  XuMHuYeckux  anemeHtoB .M.
MeHeneeBa» ¢ YUCIOBBIMUA XapaKTEPUCTHKAMU CTPOCHUS aTOMOB
XUMUYECKUX DJJIEMEHTOB (COCTaB W 3apsj sjapa, oOlee YHciio

QJICKTPOHOB U paCHpCACIICHUC UX 10 3JICKTPOHHBIM CJ'IOHM)

3.6

OIPCACIIATH CTCIICHb OKHCJICHHA DJICMCHTOB B 6I/IHapHI>IX

COCIMHCHUMAX

3.7

ONpCACIATL BU XHMHYECKOH CBSI3H (KOBaJ'IeHTHaH n I/IOHHaH) B

HCOPraHUYCCKHUX COCTUHCHUAX

9 KJIACC

Kon
MpPOBEPsSIEMOro
pe3yiabTaTa

IIpoBepsiemble npeAMeTHbIE Pe3yabTATHI 0CBOEHHSI OCHOBHOM
o0pa3oBaTe/IbHOI MPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHUsA

1

[To Teme: «BeliecTBO M XUMHYECKAsT PEAKIUS




11

pPacKpbhIBaTh CMBICII OCHOBHBIX XHWMHUYECKUX TMOHSATHN: PacTBOP,
ANEKTPOJIUTHI, HEIIEKTPOJIMUTHI, 3JEKTPOIUTUYECKAs TUCCOLMALINSA,
peakIMi MOHHOTO OOMEHa, KaTalu3aTop, XUMHUYECKOE paBHOBECHE,
oOpaTumbie u HEoOpaTUMbIE peaKIuu,
OKHCJIUTEIHHOBOCCTAHOBUTEIIbHBIE peakiuu, OKUCJIUTEb,
BOCCTAaHOBUTEJb, OKUCJICHHE ¥ BOCCTAHOBIICHHE, AaJIOTPOIHS,
aM(pOTepHOCTh, XHMHUYECKas CBs3b (KOBaJCHTHAs, HWOHHAf,
MeTaIn4yeckas), KpucTajayindeckass pemeéTka, CIUIaBbl, CKOPOCThb

XUMHUYECKOHN peaKIuu

1.2

HWIUTIOCTPUPOBATH B3aMMOCBA3b OCHOBHBIX XMMHUYCCKHX HOHSATHHA U

MPUMCHATH OTU TOHATHUA IIPU OTTMCAHUH BEUICCTB U NX HpeBpaHICHI/Iﬁ

13

COCTaBJIATh YPABHEHUS JJIEKTPOJMTHYECKON TUCCOLMALUN KUCIIOT,
LIEJI0YEN U COJIEH, TIOJIHBIE U COKpALICHHBIC YPaBHEHUs PEaKLUU

HOHHOI'0 0OMeHa

14

PAaCKpbIBATh CYIMHOCTb OKUCIIMTCIIbHO-BOCCTAHOBUTCIIBHBIX peaKLII/Iﬁ

MOCPEICTBOM COCTABIICHUS AJIEKTPOHHOTO OallaHca 3TUX PEaKIUii

15

MIPOBOAUTH PACUYETHI IO YPABHEHUIO XMMUYECKOHN peakinu

Ilo temam: «Hemetaiuiel 1 UX coeguHeHUA» U «MeTajuibl U UX

COCIUHCHMA)

2.1

XapakTepu3oBaTh  (OmMChIBaTH) oOmMe W crneuuduyeckue
XMMUYECKHE CBOMCTBA MPOCTHIX U CJIOXKHBIX BEIIECTB, MOATBEPKIAs
ONMCaHWE TMpPHUMEPAMH MOJICKYJISIPHBIX W HWOHHBIX YpaBHEHUI

COOTBETCTBYHOIINX XUMHNYIECCKUX peaKunﬁ

2.2

COCTaBJIATh YPaBHEHHUS peaxkuui, ITOJITBEPKTAFOLIINX
CYLIECTBOBAHME  TI'E€HETHYECKOM  CBSA3M  MEXKIY  BEIIECTBAMH

Pa3IMYHBIX KJIACCOB

2.3

IMPOrHO3UPOBATH CBOMCTBaA BCIICCTB B 3aBUCUMOCTH OT UX CTPOCHU,
BO3MOXHOCTH NPOTCKaHUA XUMHWYCCKUX npeBpameHI/HZ B PA3JIMYHBIX

YCIOBHAX

2.4

CJIEJIOBAaTh TMpaBHJAM TIOJh30BAHUS XUMHUYECKOW TIOCYIOH W
nabopaTopHBIM 000PYIOBAaHUEM, a TaK)Ke IMpaBUjaM OOpalIeHHs ¢
BCIICCTBAMHU B COOTBETCTBHUHM C HMHCTPYKLOUAMU I10 BBIIIOJIHCHUIO
Ha60paTOpHLIX XUMHUYCCKUX OIIBITOB IO MOJYYCHHUIO U CO6I/IpaHI/IIO

ra3o00pa3HbIX BELIECTB (AMMHUAKA U YIJIEKUCIIOTO ra3a)




MNpOBOAWUTL PCaKOWM, IMOATBCPIKIAAIOMINC KadeCTBCHHBIM COCTaB

Pas3siiMiYHBIX BCHICCTB: pacClo3HaBaTb OIIBITHBIM HyTéM XJjiopuna-,

2.5 Opomua, womua, kapOoHar, d¢ocdar, cunukart, cyiabdar,
THAPOKCUANOHBI, KATUOHBI aMMOHUA, NOHbI U3YUCHHBIX MCTAJlJIOB,
MPUCYTCTBYIOIIUE B BOJHBIX PACTBOPAX HEOPTaHUUECKUX BEILIECCTB

3 [To Teme: «XuUMUS U OKPYIKAIOIIAs CPEIay

31 pacKpbhIBaTh CMBICI OCHOBHBIX XHMHYeckuX moHsTHit: [TJIK

' BEIIECTBA; KOPPO3HSI METAILIOB
MNPUMCHATH OCHOBHBIC OIICpalvn MBICIUTEILHOU OCATCIIBHOCTU —
aHaJIM3 W CHUHTE3, CpaBHEHUE, O0O0OIeHHEe, CUCTEMAaTHU3AIIHIO,

32 BBISAABJICHUC TMMPUYUHHO-CIICACTBCHHBIX cBA3Ell — AJid  U3Yy4YCHUA

CBOICTB BCIICCTB U XUMHYCCKUX peaKI_H/If/'I; CCTCCTBCHHOHAYYHBIC
METOJAbI IIO3HAHUA — Ha6J'IIO,Z[eHI/IC, HU3MCPCHUC, MOICIHMPOBAHUC,

9KCIIEPUMEHT (peanbHbI U MBICIICHHBI)




HNPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA

8 KUIACC

Kon

IIpoBepsieMblii 31eMeHT cOlePKAHUS

1

HepBOHa‘laHBHHC XUMHNYCCKHUEC ITOHATHA

11

[Ipenmer xumuu. Posib XUMHUU B )KU3HU YeJIOBeKa. XUMHUS B CUCTEME HayK.
Tena u BemectBa. du3nyueckre CBOKWCTBA BEIIECTB. ATPEraTHOE COCTOSHHE

BCIICCTB

1.2

IlousTue o METOJaX ITIO3HAaHUA B XUMHUH. YucTtelie B€IICCTBA U CMCCH. CnocoObl

paszaeneHus cMecen

13

ATOMBI U MOJICKYIJIBI. Xumuueckne djaeMeHTBl. CHMBOJBI XHMHYECKHX

3JICMCHTOB. HpOCTLIe H CJIOKHBIC BCIICCTBA. ATOMHO'MOJ’IGKYHHPHOC YUCHUC

14

Xumudeckast (popMyna. BaneHTHOCTE aTOMOB XMMHYECKHX DJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BCIIIECTB. OtHocHuTENIbHAS aTOMHas Macca.
OtHocuTeNnbHAS MOJICKYJISIpHasd Macca. MaccoBast [10JII XUMHYECKOTO

9JICMCHTA B COCAMHCHHNN

15

KomnuecTBo BemectBa. Monb. Mossipaast Macca. B3anMocCBsI3b KOJTMYECTBA,
Macchl M YMCNA CTPYKTYPHBIX €IMHUI] BemiecTBa. Pacyétel mo ¢opmynam

XUMHUYECKHUX COCIUHEHUN

1.6

duznyueckre U XUMHUUECKHUE SIBJICHUSI. XUMUYECKasl peakius U €€ MpU3HaAKHU.
3aKOH  COXpaHEHUS  MacChl  BEIIECTB.  XUMHYECKHE  YpaBHEHHUS.
Knaccupukanus XuMHUYeCKHX  peakuuil  (COeIUHEHUs,  Pas3JIoKEHMUs,

3aMenieHus, OOMeHa)

1.7

XUMUYECKUN DKCIEPUMEHT: 3HAKOMCTBO C XHWMHYECKOW TMOCYIOH, C
MpaBWJIaMU paOOTHI B Ta0OPATOPHUH U TpHEMaMH 00paIleHus ¢ JIa00paTOPHBIM
o0opysoBaHHEM, H3Y4YeHHE M ONHUCaHue (PU3MYECKHX CBOWCTB 00pasioB
HEOPraHMYECKHX BEIIECTB, HaOMOJeHNEe (QU3NYeCKUX (IUIaBICHHE BOCKA,
TasiHUE JIbJIa, pacTUpPaHHUE caxapa B CTYIKE, KUIIEHUE U KOHJIEHCAIUS BOJIBI) U
XUMUYECKUX (TOpEHHE CBEYM, NPOKAJIMBAHME MEIHOW  IPOBOJIOKH,
B3aMMOJICHCTBUE MeJla C KHUCIOTOH) sBIIEHUH, HAOMIOJEHUE U ONHCAHHE
MPU3HAKOB IMPOTEKAHMS XHMHUYECKHUX peakiuil (pas3liokeHue caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCJIOTHI C XJIOPHIOM Oapusi, pas3iokKeHHEe
ruapokcuaa meau(ll) mpu HarpeBaHNM, B3aUMO/ICHCTBHE XKelie3a ¢ paCTBOPOM

comu menu(ll), n3yuenue crmocoOOB pa3aesieHnst CMecei (C IOMOIIBbI0 MarHUTAa,




(¢bunpTpOBaHUE, BHIIAPUBAHUE, TUCTUUIAIMSA, XpoMaTorpadus), MPOBEACHUE
OYNCTKH TIOBAPEHHOM CONM, HAONIOJCHHE W ONHCAaHUE pPe3yJIbTaTOB
MIPOBEACHUS OTbITA, WITIOCTPUPYIOIIETO 3aKOH COXPaHEHUsI MACChl, CO3/IaHHE

MoJeNei MoJIeKy (IapoCTEeP>KHEBBIX )

Baxwueiiiine OpeACTAaBUTCIIN HCOPraHUYICCKUX BCIICCTB

2.1

Bo3nyx — cmeck raso. CoctaB Bo3myxa. Kucnmopox — anmeMeHT M mpocTtoe
BemecTBo. Haxokaenue kucinopona B mMpupoze, GU3NUECKHEe U XUMHYECKHE
cBoiictBa (peakuuu ropenus). Oxcunbl. [lpumenenue kucnopoga. CrocoOsbl
MOJIyYeHHsI KHCJIOpOAa B JIA0OPaTOpUH M TPOMBIIUICHHOCTH. Kpyrosopor

Kucnoposa B pupoje. O30H — auoTponHas MoauduKanys Kuciopoaa

2.2

TennoBoit 3¢(eKkT XUMUYECKO peaklunuu, TEPMOXUMHUYECKHUE YPaBHEHUS,
9K30- M SHAOTEPMHUUECKHUE PEAKIUU. TOIUIMBO: yrojiab U METaH. 3arpsa3HEeHue

BO3yXa, YCUIICHHUC TApHHUKOBOI'O 3(1)(1)6KT8., paspymieHue 030HOBOI'O CJIOA

2.3

Bogopon — anemeHT u npoctoe BemiecTBo. HaxoxxaeHue Bogopoa B Ipupoe,
¢u3nueckue U XMMHUYECKHE CBOWCTBA, MPUMEHEHHE, CIOCOOBI MOIYyYEHUS.

Kucnote! u comu

2.4

Mounsipablit 00bEM razoB. PacuéTsl 1o XUMHYECKUM ypaBHEHUAM

2.5

®dusnyeckue CcBoiicTBa Boabl. Boma kak pactBoputenb. PacTBOpBHI.
HacpilienHpie 1 HEHACBIIEHHBIE PACTBOPBI. PACTBOPUMOCTD BEILLIECTB B BOJE.
MaccoBasg nons BewmecTsa B pacTBOpe. XHMMHUYECKHUE CBOWMCTBAa BOJBIL.
OcHoBaHusd. Ponb pacTBOpoB B mpHUpoEe U B KU3HU YenoBeka. KpyroBopot
BOABl B IMpHUpPOJE. 3arpsi3HEHHE MPUPOAHBIX BoA. OxpaHa M OUMCTKA

MMPUPOIHBIX BOL

2.6

Knaccudukanus neopranmueckux coemuHennid. Oxcunbl. Knmaccudukamms
OKCHJIOB: coJjieoOpa3yromue (OCHOBHBIE, KHUCIIOTHbIE, aM(OTEepHbIE) U
HeconeoOpasyromue. Homenknarypa okcunoB. dusndeckue U XUMUYECKUE

cBoricTBa OKcH0B. [lomyyeHue okcuaoB

2.7

OcnoBanmst. Knaccudukanus ocHOBaHWil: MIENOYM W HEPaCTBOPHMBIE
ocHoBaHus. HomeHknatypa ocHoBaHui. PU3HUECKHE U XUMUUECKHE CBOWCTBA

ocHoBaHuil. [lonydeHne ocHOBaHUN

2.8

Kucnorel. Kmaccudpukanust kucinor. Homenknatypa kucior. Ousndeckue u
XUMHUYECKHUE CBOMCTBAa KUCIOT. Psan aktuBHocTH MeTayuioB H.H. Bekerosa.

HOJ’Iy‘ieHI/IC KHCJIOT




2.9

Comun. Homenkiatrypa cosneit. @u3ndecKkue U XMMUYECKHUE CBOMCTBA COJICH.

ITomyuenue conei

2.10

I'eneruueckas cBs3b MCXKAY KJIaCCaMH HCOPTaHNYCCKUX COCI[I/IHGHI/Iﬁ

2.11

XUMUYECKUH OSKCIEPUMEHT: KadyeCTBEHHOE OMpECNICHUE COACPKAHUS
KHCIIOpO/ia B BO3JyXe, MOIy4YeHHe, COOMpaHue, paclio3HaBaHUE U HU3YUYCHHE
CBOMCTB KHCIIOpO/a, HAOIIO/IeHHE B3aUMOCHCTBHSI BEIIECTB C KUCIOPOIOM U
YCIJIOBUSI BOBHUKHOBEHUS U MPEKpalieHus ropeHus (roxapa), 03HaKOMIJICHHE C
oOpa3liaMu OKCHIOB M OIMCAaHME WX CBOMCTB, MOJy4YCHHE, COOMpaHHE,
pacno3HaBaHUE U U3Y4YEHHE CBOMICTB Boaopoia (TOpeHue), B3auMOJeicTBHE
BOJIOpOJA c OKCHIOM meu(ll) (BO3MOXHO HCIIOJIb30BAaHUE
BUJICOMATEPHUANIOB), HAOIIOCHHE O00Pa3IOB BEIIECTB KOJIUYECTBOM | MOJb,
UCCIIEZIOBAaHUE OCOOEHHOCTEH pacTBOPEHHS BEUIECTB C  pa3IMyHOU
PacTBOPUMOCTHIO, TMPHUTOTOBICHHE PACTBOPOB C OMPEICIEHHON MaccOoBOM
JIOJIEM  pACTBOPEHHOIO BEIECTBA, B3aMMOJEHCTBHE BOJBl C METaIaMU
(HatpueM U KanbliieM) (BO3MOXKHO HCIIOJIb30BaHUE BHIEOMATEPHUATIOB),
OTIpe/IeNIeHUE PACTBOPOB KHUCJIOT M IIEIOYe ¢ MOMOIIbI0 WHAUKATOPOB,
uccienoBaHue o0pa3lOB HEOPraHMYECKHUX BEIIECTB pPA3JIMYHBIX KIIACCOB,
HaONIO/ICHNe M3MEHEHHs] OKPAacKH HHAMKATOPOB B pacTBOpax KHUCIOT H
mienoyel, nzydeHue Baumoaecteus oxcuaa meau(ll) ¢ pacteopom cepHoit
KHCJIOTBI, KHCJIOT C MeETalllaMu, peaKHI/II\/II HGfITpZUIHS&HHH, ITOJIYUCHHUE
HEPACTBOPUMBIX OCHOBAaHWMW, BBITECHEHHUE OJHOIO0 MeETayia JPYTUM U3
pacTBOpa COJM, PEUICHUE SKCIIEPUMEHTAIBHBIX 3a/1ad 10 Teme «BaxHenmme

KJIaCChl HCOPTraHNYCCKUX COGHHHGHHﬁ))

[Tepunoanueckuii 3akoH u [leproaudeckas cucreMa XUMHUYECKUX DJIEMEHTOB
J.N. Menpneneea. CTpoeHruEe aTOMOB. XUMHUY€ECKast CBsA3b. OKUCIUTEIIHHO-

BOCCTAaHOBUTCJIBHBIC PCAKITNH

3.1

[lepBble MONBITKM KIaCCU(PUKALUU XUMHUECKUX 3jeMeHTOB. [lonstue o
rpynmnax CXOAHBIX AJIEMEHTOB (ILEJIOYHBIE U IIEIOYHO3EMENIbHbIE METaJlIbI,
raJloTeHbl, UHEPTHBIE Ta3bl). DIIEMEHTHI, KOTOpble 00pa3yloT amdorepHsIe

OKCHUABI U TUAPOKCHUIBL

3.2

[lepuonnueckuii 3akoH. [lepuoamyeckass cucTeMa XUMUYECKHX 3JIEMEHTOB
.M. MenaeneeBa. KopoTrkomepuogHas W JJTHHHONEPHOIHAS (HOPMBI
[Tepuonuueckoit cucrembl xumudeckux osieMeHToB J[.M. Menpgeneena.
[Tepuonpr u rpynmbl. OU3NUECKUNA CMBICT MOPSAIKOBOTO HOMEpPA, HOMEPOB

nepuoja U TpymIibl 3JIeMeHTa




3.3

Crpoenue aromoB. CoctaB aTOMHBIX siiep. M3oTonbl. DnexkTponsl. CTpoeHue
AJIEKTPOHHBIX 000JIOYEK aTOMOB TMepBBIX 20 XUMHYECKHUX DSJIEMEHTOB
ITepuonnueckoii cuctemsl JI.M. MenneneeBa. XapakTepuCcTUKa XUMUYECKOTO

3JIEMEHTA MO ero noJjioxkeHuro B [lepuoanueckoii cucreme [I.1. Menneneesa

3.4

3aKOHOMEPHOCTH U3MEHEHHUS pajuyca aTOMOB XUMHUYECKHUX DSJIEMEHTOB,
METAJUIMYECKUX M HEMETAJUNIMYECKUX CBOMCTB IO TPYNIaM M MEpUOIaM.
3nauenue [lepuogunueckoro 3akona u [leproauueckoi CHCTEMbBI XUMHYECKUX
3JIEMEHTOB ISl pa3BUTUA Hayku W npaktuku. .M. MenaeneeB — yuy€Hblii 1

rpaKIaHUH

35

Xumuueckass CBs3b. KoBasieHTHas (TONsipHAass W HEMOJSIPHAs) CBS3b.

3H€KTpOOTpI/II_[aTCHBHOCTB XUMHYECKHNX 3JIEMEHTOB. MloHHAs CBI3b

3.6

Crenenp okuciieHus. OKHUCINTEIFHOBOCCTAHOBUTEILHEIC pCaKIunu. Hpoueccm

OKHCJIEHHS U BOCCTaHOBJICHUS. OKHMCIUTEIN U BOCCTAHOBUTEIIN

3.7

XUMUYECKUI OSKCIEPUMEHT: H3y4deHHE OOpa3loB BEIIECTB METaUIOB H
HEMETAJJIOB, B3aUMOJICHCTBHE THAPOKCUIA LIMHKA C PAacTBOPAMU KHCIOT U
11esIouei, MPOBEACHHUE ONBITOB, MILTIOCTPUPYIOUINX TPUMEPHI OKUCIUTETEHO-

BOCCTaHOBUTEJIbHBIX PEAKINH (TOpeHHE, peaKIMU Pa3I0KEeHUsI, COSAMHEHHS )

9 KJIACC

Kon

IIpoBepsieMblii J1eMEHT COiepPKAHUS

BeH_IeCTBO U XUMHUYCCKasd pCaKIus. HOBTOpeHI/Ie

11

[Tepuonuueckuii 3akoH. [lepronnueckas cucteMa XUMHUYECKHUX SJIEMEHTOB
J.1. MenneneeBa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB
XUMUYECKUX DJIEMEHTOB IMEPBBIX TPEX MNEPHOJIOB, KaJMsl, KaJdblUsi U HX
COEJIMHEHUN B COOTBETCTBUM C IOJIOKEHUEM 3JIEMEHTOB B llepuoanueckoi

CUCTEMC U CTPOCHUCM HNX aTOMOB

1.2

CrpoeHue BeleCTBA: BUABblI XUMUYECKON CBA3U. THUIBI KPUCTAIIIMYECKUX
pPEIIETOK, 3aBHUCHMOCTh CBOMCTB BEIIECTBA OT THMA KPHUCTAJUIMYECKOM
peméTk M BHAAa XUMHUYeckod cBsi3u. Kinaccudukauus u HOMEHKIATypa
HEOpPraHMYECKHX BELIECTB (MEXIyHapoaHas W TpHUBHAJbHAS). XUMHUECKHE
CBOMCTBa BEIIECTB, OTHOCSIIMXCS K PA3IMYHBIM KjaccaM HEOPTraHMYECKHX

CO@)IPIHGHI/If/i, TFCHCTUYCCKAs CBA3b HCOPraHNMYCCKUX BCIICCTB

13

Krnaccugukanus XuMu4eckux peakiuil o pa3JIndyHbIM IpU3HaKaM (TI0 YUCITy

U COCTaBy y4YacCTBYIOUIMX B PEAKIMU BELIECTB, MO TEIJIOBOMY 3 (deKTy, 1o




N3MEHEHHUIO CTEIIEHEH OKHMCIICHHS XUMHYECKIX DJIEMCHTOB, II0 O6paTI/IMOCTI/I,
[0 YYacTHUIO Karaju3zaropa). OK30- M DHIOTEPMUYECKHE  PEaKlIuy,

TEPMOXUMHUYCCKUC YPABHCHUA. IlonsTue o CKOpPOCTH XHUMHYICCKOM peakunun

14

[TousTue 06 06paTI/IMLIX n HCO6paTI/IMBIX XUMHUYCCKUX pCaKIUgX. Ilonsatue o
TOMOI'CHHBIX MW TCTCPOIrCHHBLIX PCAKIMUAX. IlonasTne o0 XHUMHYECKOM
PaBHOBCCHUMH. (DaKTOpBI, BJIMAOIIHUEC Ha CKOPOCTb XHUMHYECKOM pe€aKiunu u

ITOJIOKCHHUE XUMHWYCCKOI'0 paBHOBECHU A

15

OKHCIIUTENTFHO-BOCCTAHOBUTEIIBHBIE ~ PEaKIUU,  AJICKTPOHHBIA  OajaHC
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHON  peakuuu. (CocTaBieHUE ypaBHEHUH
OKHUCJIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIUN € MCIOJb30BAaHUEM METOAA

ANEKTPOHHOTO Oaanca

1.6

Teopus 31EKTPONIUTUYECKON TUCCOUALIMN. DJIEKTPOJIUTEI U HEAIEKTPOJIUTHI.
Karuonsl, annonsl. MexaHu3m JUCCOLMAIUMH BEIIECTB C PA3IMYHBIMU BUAAMHU
XUMHUYECcKoH cBsi3u. Crenenp qucconnanuu. CUIbHbIC U clla0ble TEKTPOIUTHI.
Peakiun nmonHoro ooMeHa. Y CJIOBHsI MPOTEKAHUS PEaKIMidi HOHHOTO OOMEHa,
MOJIHBIE U COKpAIIEHHbIE MOHHbIE ypaBHEHUs peakiuil. CBOHCTBa KHUCIOT,
OCHOBaHMH M coJieil B cCBeTe MNpeACTaBI€HUN 00 3JIEKTPOIUTUUECKOMN

nucconuranuu. KauecTBeHHbIE peakiini Ha MOHBL. [IoHsATHE O TMApPOIH3E coneit

1.7

XI/IMI/I‘ICCKI/Iﬁ 3KCHepI/IMCHTZ O3HAKOMJICHUEC C MOIACIIAMHU KpI/ICTaJ'IJ'II/I‘-IeCKI/IX
PEIIETOK HEOPTaHMYECKUX BEIIECTB — METANIOB M HeMeTaioB (rpadura u
anmMasa), CIOKHBIX BEHIECTB (XJIOpHAA HATPHUA); UCCIECIOBAHUE 3aBHCHUMOCTH
CKOPOCTH XHMHUYECKOH pEeaklud OT BO3ACUCTBUSA Pa3NUYHBIX (AKTOPOB;
HCCJICIOBAaHUE  DJICKTPOIIPOBOAHOCTH  PACTBOPOB  BEINECTB,  IIpoliecca
JUCCOLIMAIIMK  KUCJIOT, IIEJIOYer W cojieii (BO3MOXHO HCIOJIb30BaHHUE
BHJICOMATEPHAJIOB); TPOBEJACHHUE OIBITOB, HWLIIOCTPUPYIOMIUX TPU3HAKH
MPOTEKAHUS PEaKInii MIOHHOTO 0OMeHa (00pa3oBaHUE OCAKa, BBIICTICHUE Ta3a,
o0pa3oBaHUE BOJIbl); OIBITOB, WIIIOCTPUPYIOIMIUX HMPUMEPHl OKHUCIUTEIHHO-
BOCCTaHOBUTEJIBHBIX pPEeaKIMi (TOPEHUE, pEaKIMK Pa3I0KEHUs, COETUHEHUS);
paCHO3HaBaHI/IC HeopFaHI/I‘-IGCKI/IX BCHICCTB C TIIOMOIIBKO KAYCCTBCHHBIX

peaKL[I/If/'I Ha MOHBI; PCHICHUEC SKCIICPUMCHTAJIbHBIX 3a/1a4

Hemertamisl u UX cOeUHEHUS

2.1

OOmass xapakTepucThka TraloreHoB. (OCOOEHHOCTH CTPOEHUS AaTOMOB,
XapakTepHble cTeneHu okucienus. CrtpoeHue U (usnueckue CBOICTBa
MPOCTHIX BEILECTB — TajloTeéHOB. XMMUYECKHUE CBOMCTBA Ha MpUMeEpe XJiopa

(B3amMOIECTBUE C META/NIaMH, HEMETAJUIaMU, IeI04aMu). XJIOPOBOIOPOI.




Comnstaast KHCJIO0Ta, XHMMHUYECKHE CBOﬁCTBa, IMOJIy4CHHC, IIPUMCHCHUC.
JelicTBue xj0pa U XJOPOBOJOPOJIa HA OPTaHU3M 4eJIOBEKa. BaxuHeniue

XJIOPUABI U UX HAXOXKICHUC B IIPUPOJLC

2.2

OOmas xapakrepucthka 31eMeHToB VIA-rpynnsl. OcoO€HHOCTH CTPOCHMS
aTOMOB, XapaKTepHbIe cTeneHn okucaeHus. CTpoeHue 1 Gpu3nveckue cBoicTaa
IPOCTBIX BEIIECTB — KHUCIOpPOJAa M Cepbl. AJUIOTPONHBIE MOJU(PHUKALMU
KHUCJIOpOJa U cepbl. XUMHUUYECKHUE CBOICTBa cepbl. CepoBOOPO, CTPOEHUE,
¢uznueckue U XuUMHUUecKkue cBoicTBa. OKCHUIBI CEepbl KakK IMPeACcTaBUTEIH
KHCIIOTHBIX OKcH10B. CepHas KucoTa, (pru3nueckue U XuMHUUECKHe CBOICTBa
(oOmue Kak MpeaCcTaBUTENS Kiacca KUCIIOT U crieuduueckue). XUMUIECKHe
peaxIyy, JeKalye B OCHOBE MPOMBIIUICHHOTO croco0a MOJy4YeHHs CePHOM
kucnotThl. [Ipumenenue. Coiau cepHOM KHMCIOTHI, KaUeCTBEHHAsl peaklus Ha
cyabdar-uoH. HaxoxaeHue cepsl U €€ coeMHEeHUI B pUpoze. XUMUYECKoe
3arpsiI3HEHUE OKPYIKAIOLIEN CpeAbl COEUHEHUSMU Cepbl (KUCIOTHBIE NOXKIH,

3arpsi3HEHUE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MPEeI0TBPAILICHHS

2.3

O6mas xapaktepuctuka 3nemMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIC CTEIICHW OKHCICHHUSA. A30T, pacnpoCcTpaHCHHE B
npupoje, pusnyeckne u xumudeckue cBoiictsa. KpyroBopot azora B mpupo/e.
AMMI/IaK, ero (1)I/I3I/I‘-ICCKI/I€ n XUMHYCCKUC CBOﬁCTBa, INOJIy4YCHHUE U
npumeHenne. Conmu aMMOHHUSA, MX (QHU3MYECKHE W XHMHUYECKHE CBOMWCTBA,
npuMeHeHne. KauecTBeHHas peakiiysi Ha MOHbI aMMOHHUA. A30THasl KUCIIOTa, €€
nosTydeHue, Gu3nIecKrue 1 XuMUIeCcKre CBOMCTBA (001IMe KaK MpeaCTaBUTENs
KJlacca KHUCJIOT H crenududeckue). lVcnonb3oBaHUE HHUTPATOB U Coleit
aMMOHHS B Ka4eCTBE MHMHEPAIIbHBIX ynoOpeHuil. XuUMHUYECKOe 3arps3HEHHe
OKpY>Karolllel cpeqpl COSTUHEHUSIMH a30Ta (KUCIOTHBIC T0XKIU, 3arpsi3HEHNE

BO3J1yXa, IOYBBI U BOJOEMOB)

2.4

®docdop, annorponnsie Moaudukauu pocdopa, Gpusnueckre 1 XUMHUUECKHUE
ceorictBa. Oxcun dochopa(V) u dochopnas xucmora, Qusuyeckue u
XUMHYECKHE CBOWCTBA, moyryueHue. Vcmonb3oBanue ¢ocdaroB B kauecTBe

MUHEpaIbHBIX Y100peHUi

2.5

OOmas xapakrepucthka 3meMeHToB |VA-rpynmsl. OcoOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKUCICHMUS. YIIEpPOX, aJuIOTPOIIHbIE
Moau(dUKaIMK, pacHpoCTpaHEHUE B Mpupone, (GU3MUecKue U XUMHUYECKHE
cBoiicTBa. Ancopoums. KpyroBopor yriepoaa B npupoje. OKCUabI yrieposa,

nux (bnznqecm/le N XHUMHUYCCKUC CBOfICTBa, ,I[eﬁCTBHe Ha >XUBBIC OPraHHU3MBbI,




MOJIyYCHHE U IPUMEHEHHE. DKOJOTHUECKUE MPOOIJIEMBI, CBSI3aHHBIE C OKCHIOM
yriepoaa(lV); rumoresza 17100aJIbHOTO TOTEIUICHUS KIMMAaTa; MapHUKOBBIMA
a¢dext. YrompHas KuCIOTa W €€ CONMM, UX (PU3NYECKUE M XUMHUYECKUE
CBOWCTBA, MOJIy4eHUE U TpuMcHEeHHe. KauecTBeHHas peakius Ha KapOoHAT-
WoHBI. Mcnonp30oBaHue KapOOHATOB B OBITY, MEIUIIMHE, IPOMBIILJICHHOCTH U

CEJIBbCKOM XO3SIHCTBE

2.6

IlepBoHauanbHble MOHATHS 00 OPraHMYECKHX BELIECTBAX KAK O COEIUHEHUSX
yriaeposna (METaH, 3TaH, STWIEH, aleTWIEH, JTaHOJ, IJIMLEPUH, YKCYyCHas
kucnora). Ux coctaB m xumuueckoe crtpoeHue. llonstue o OGuosoruyecku
BaKHBIX BEILECTBAX: XXHUpax, Oeykax, yIJIeBOJaX — U WX pOJU B KU3HU
yeyloBeka. MaTepruaabHOEe €IUHCTBO OPraHWYEeCKUX M HEOPraHMYECKUX

COETMHEHUN

2.7

Kpemuuii, ero ¢usuueckne ©u XUMHUYECKHE CBOWCTBA, IONyYEHUE U
npumenenue. CoequHeHuss KpeMHus B npupoze. OOuue mpeacraBieHus 00
okcuae kpemuus(1V) u kpemareBor kucioTe. CHIMKATBI, X MCIOJIb30BaHUE
B OBITY, MEIMIMHE, NPOMBINIUICHHOCTH. BaXHeHWIINe CTPOUTEIIbHBIC
MaTepuaibl: KepaMuKa, CTEKJIO, IIEMEHT, 0eToH, kene300eToH. [IpoGmemsr
0€30MacCHOTO HCITOJIb30BAHHS CTPOUTEIIBHBIX MaTepUaOB B TIOBCEIHEBHOM

KHN3HHU

2.8

XUMHUYECKUI IKCIIEPUMEHT: M3ydeHHe 0Opas3IioB HEOPraHMYECKUX BEILECTB,
CBOMCTB COJISHOM KHCJIOTBI; IPOBEICHNE KAUECTBEHHBIX pPEaKLUi Ha XJIOpUA-
WMOHbl W HaOJIOJIEHUWE TNPHU3HAKOB HX MPOTEKAHMS; ONbBITHI, OTpPaKAIOLIHE
(bu3nueckre 1 XMMHYECKHUEe CBOMCTBA TaJIOTEHOB U UX COSAMHEHUI (BO3MOXKHO
WCIIOJIb30BaHNE BHUJEOMATEpPUANIOB); O3HAKOMIJIEHHE C 00pasliaMu XJIOPHUJIOB
(ramoreHn1I0B); O3HAKOMJICHHE ¢ oOpaslmamMu cepbl M €€ COeqUHEHUSIMHU
(BO3MOXHO WCTIOJIb30BAaHUE BHJIEOMATEpPUAIOB); HAOIOJACHHE TIpoliecca
oOyrauBaHuUs caxapa Ioj JAecTBHEM KOHIEHTPUPOBAHHON CEpHOUM KHUCIIOTHI,
M3Yy4eHHE XUMUYECKUX CBOMCTB pa30aBIE€HHOMN CEpPHOI KHUCIIOTHI, IPOBEIEHUE
KayeCTBEHHOW peakuuu Ha CynbpaT-uoH M HaOJIIoAeHHWEe TMpHu3HaKa e
MIPOTEKaHMS; O3HAKOMJICHHE C (PU3UUIECKUMH CBOWCTBaMH a30Ta, pochopa u nx
COCMHEHUH (BO3MOXKHO HCIIOJIb30BaHHE BHUAEOMATEPHANIOB), 0Opa3lamu
a30THBIX U (HOCHOPHBIX YIOOPEHHMI; MMOTydeHrnEe, COOUpaHue, paclio3HaBaHUE
U U3y4YCHHE CBOWCTB aMMHaKa; IPOBEJCHUE KAaUECTBEHHBIX PEaKLUi Ha MOH
aMmMoHMS ¥ ¢ochaT-MOH U U3YUYEHHE TPU3HAKOB HX MPOTEKAHMS,

BBaHMOﬂeﬁCTBHC KOHHGHTpHpOBaHHOﬁ a30THOM KUCJIOTHI C MCABIO (BOSMO)KHO




UCIOJIb30BAaHUE BHJCOMATEPUANIOB); HU3YYEHHE MOJENEeH KPHUCTaJNIMYECKUX
peméTok anmasza, rpaduTa, (QyUIEpeHa; O3HAKOMJIEHHE C IPOLECCOM
a1copOIMK PaCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOHCTBOM
[IPOTHBOIa3a; IMoJlyueHHe, COOMpaHue, PaclO3HaBaHUE M H3yY€HHE CBOMICTB
YIJIEKUCIIOro Ta3a; MpPOBEJIEHUE KAauyeCTBEHHBIX peakuuid Ha KapOoHAT- U
CWJIMKAaT-HOHBl M W3Yy4YECHHE IPU3HAKOB HX IPOTEKAHHUS; O3HAKOMIICHUE C
IIPOAYKIHUEN CUIMKATHON NPOMBILIUIEHHOCTH; PEIIEHUE IKCIIEPUMEHTAIBHBIX

3aJa4 110 TeMe «Baxkneine HeMeTaIbl U UX COCAUHCHUA»

MeTaiuiel 1 X COeTUHEHUS

3.1

OOmiast XapaKTepHCTUKAa XUMUYECKHUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAaHUH
ux nosoxeHus B Ilepuonnueckoll cucremMe XuUmMudeckux snemeHToB JI.H.
MenpeneeBa u ctpoeHust aroMoB. CTpoeHne MeTauioB. Metaminueckas CBs3b
U METAJIMYECKasl KpUCTAJIMYECKas pemETKa. OJIEKTPOXUMHUYECKUM DAL

HaHpH)KeHI/Iﬁ MCTAJLJIOB

3.2

duznueckre 1 XUMUIECKHE CBOMCTBA MeTauioB. O0IIHe criocoObl MOTyYSHUS
MeTauioB. [loHsITHE 0 KOPPO3UU METAJIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI X OT
koppo3uu. CruiaBsl (CTalb, YyTr'yH, JIOpaTIOMUHUM, OpOH3a) U UX [IPUMEHEHHE

B OBITY U IPOMBIIJIEHHOCTH

3.3

[lenouynsle MeTaysl: noyioxkeHue B [leprmoanueckoil cucteMe XHUMHUYECKUX
anemeHToB [I.1. Menzeneesa; cTpoeHre UX aTOMOB; HAXO0XACHUE B IIPUPOJIE.
dusnuecKre U XMMUUYECKHE CBOMCTBA (Ha IpuMepe HaTpus U Kaiusi). OKCHUIbL
U TUAPOKCHUIBl HATpus U Kanud. lIpuMeHeHue MIeNOoYHbIX METAIIOB M UX

COEINHEHUN

3.4

Illenoyno3eMeNnpbHbIE METAUIBI MarHui W KallbIIUHM: IIOJIOKCHHE B
[lepuonuueckoit cucreme xumuueckux dsnemeHtoB JI.M. Menneneena;
CTPOEHUE MX aTOMOB; HaxOXXJAeHUE B mpupone. Ou3nyeckue u XUMUYECKUE
CBOMCTBa MarHusi W Kaiblus. BakHeilvie coenuHEHHMS Kalbliusg (OKCHUI,

THIIPOKCHU, COTH). JKECTKOCTH BOJBI M CLIOCOOBI €€ yCTpaHeHHUS

3.5

AIIOMUHMIL: TIOJ0XCHHE B HepHOIlquCKOﬁ CUCTCEMC XUMHNUYCCKUX OJICMCHTOB
Z[I/I MeHneneeBa; CTPOCHUC aTOMA, HAXOXKACHUC B IIPUPOIC. dusnueckue u
XHMHYECKHE CBOMCTBA aJIOMHHHS. AM(l)OTepHBIe CBOMCTBa OKCHJa H

THAPOKCHUAA aJIOMUHUS

3.6

Kenezo: nonoxenue B [lepuoandeckoit cucteme Xummudeckux 3nemeHTon J[. 1.

MeHneneeBa; CTpO€HUE aToMa; HaxoKIeHue B mnpupone. dusmyeckue u




XHMHUYECKHE CBOMCTBa jkene3a. OKcubl, TUApoKkcuabl u coiu xeneza(ll) u

xene3a(lll), ux cocras, CBOMCTBA U MOJSYyUYCHUE

3.7

XUMUUECKUH HSKCIEPUMEHT: 03HAKOMIIEHHE C 00pa3I[aMy METaJIIOB U CIUIABOB,
X (pU3MYECKUMH CBOICTBaMHU; M3yUEHHUE PE3yJbTaTOB KOPPO3UU METAJIOB
(BO3MOXHO UCTIOJIb30BaHUE BUJIEOMATEPHAJIOB), ocoOeHHoCTeH
B3aUMOJICHCTBUS OKCHMJA KajbllMd M HATpus C BOJOH (BO3MOKHO
UCIOJIb30BaHNE BHJEOMATEPUANIOB); UCCIEAOBAHUE CBOMCTB JKECTKOW BOJBI;
mporecca TOpPeHMs JKeje3a B KUCIOpoJe (BO3MOXHO HCIOJIb30BaHUE
BUJIEOMATEPHUANIOB); IPU3HAKOB MPOTEKaHUs KaUYECTBEHHBIX pEaKIUi Ha HOHBI
(MarHusi, Kaneius, adroMmuHus, nuHka, xenesa(ll) u xenesa(lll), mexun(ll);
Ha0JII0/IEHNE U ONMCaHKE MPOLIECCOB OKpAIIMBaHMsI IJIAMEHU HOHAMU HaTpus,
Kalusi W Kajnblus  (BO3MOXHO  HCIIOJIb30BaHHUE  BUIEOMATEpPHAIOB);
ucclieIoBaHNE aM(pOTEPHBIX CBOMCTB THAPOKCHIA AIIOMUHUS U THIPOKCUAA
LIMHKA; PEIICHNE IKCIIEPUMEHTAIbHBIX 3a/1a4 110 TeMe «BakHelIe MeTalibl

N UX COCANHCHUS

XuMus ¥ OKpyKaromias cpena

41

HoBbie MaTepuansl 1 TeXHOJOTMHU. BeliecTBa U MaTepuaibl B MOBCETHEBHOM
YKU3HM YelloBeKa. XUMUS U 310pOBbe. be3omacHoe UCToap30BaHNe BEMIECTB U
XMMUYECKHX peakuuii B ObITy. [lepBast moMoIIb MpU XMMUYECKHX OXKOTaxX U

OTpaBJICHUSIX

4.2

OCHOBBI ~ JKOJIOTMYECKOH  TIPaMOTHOCTH.  XUMHYECKOE  3arpsA3HEHHE
okpy»xatomieit cpeanl [TK. Poiab xuMuu B perieHMH 3K0JI0THUECKUX MPOOIIEM.
[IpupoaHble UCTOYHMKM YTIIEBOAOPOAOB (yroiib, MPUPOJHBIN ra3, He(Th),

IPOAYKTBI UX nepepa60TKH, HX POJIb B 6BITy U IIPOMBINIJICHHOCTH

4.3

XUMUUECKUH SKCIIEPUMEHT: U3yueHHe 00pa3Ii0B MaTepUaioB (CTEKIIO, CIIJIaBbl

METaJJIOB, [TOJINMEPHbIE MaTEpPHaJIbl)




INPOBEPAEMBIE HA OI'3 10 XUMHNU TPEBOBAHUS K _
PE3YJBTATAM OCBOEHUSA OCHOBHOU OBPA30BATEJIBHOHU
HHPOI'PAMMBbBI OCHOBHOI'O OBIIEI'O OBPA3OBAHMUSA

Kon
NpoBepsieMOro
TpedoBaHusl

IIpoBepsiemble TpeOGOBaHUS K NPeAMETHBIM Pe3yIbTaTaM
0a30BOr0 YPOBHS 0CBOEHMSI OCHOBHOI 00pa3oBaTeIbHOM
NPOrpaMMbl OCHOBHOT0 00111ero o0pazoBanusi Ha ocHoBe PI'OC

1

HpeI[CTaBJ'IeHI/IeZ

11

0 IO03HABAEMOCTH SIBJICHUH NPHUPOJbI, NOHUMAaHHE OOBEKTHBHOM
3HAYUMOCTH OCHOB XMMHUYECKON HayKH KakK 00JIaCTH COBPEMEHHOT'O
€CTECTBO3HAHMSI, KOMIIOHEHTA O0ILEH KyJbTYphl U INPaKTUUYECKOU
JEATEIbHOCTH 4YEJIOBEKAa B YCIOBHUSAX COBPEMEHHOIO OOIIECTBA;

IMOHUMAaHHEC MCCTAa XUMHHU CPCIU APYTUX CCTCCTBCHHLIX HAYK

1.2

O HaAYYHBIX MCTOZAX IIO3HAHNUA, B TOM YHCJIC SKCIICPUMCHTAJILHBIX U
TCOPCTUYCCKUX MECTOAAX HCCICAOBAHNA BCIICCTB W HU3YUCHUA
XUMHNUYCCKHUX peaKuHﬁ; YMCHHUC HUCIIOJIIB30BaTb MOACIMU I

00BICHEHUSA CTPOCHHUA aTOMOB U MOJICKYIJI

13

0 cdepax mpodecCuoHATbHON ACSITENHHOCTH, CBI3aHHBIX C XUMUEH
U COBPECMCHHBIMU TCXHOJIOT'WAMH, OCHOBAHHBIMH Ha OOCTHIKCHUAX
XUMUYECKON HAyKH, YTO MO3BOJIUT OOYYAIOIIUMCS pPacCMaTpUBATH
XUMHIO Kak cdepy cBoed Oynmymed mnpodeccHoHaIBHOM
ACATCIBHOCT W  CACJIAaTh OCO3HAHHBIA BBI60p XUMHUHU KakK
npoUIBLHOrO TMpeaAMeTa MpH MepexoJe Ha YPOBEHb CPEIHETO

o0miero o0pa3zoBaHus

BJ'IaI[eHI/Ie CHCTEMOM XWMHWYECKHX 3HAHUH M YMCHHC IIPUMCHATDH

CUCTEMY XUMHNYCCKUX 3HaHHﬁ, KOTOpas BKIHOYACT:

2.1

Ba)KHEHMIIME XUMMYECKUE ITOHATHS: XMUMHYECKHIH 3JIEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, TPOCTOE U CIOKHOE BEIIECTBO, OJHOPOIHAS U
HEOJAHOPOJHAs] CMECh, OTHOCUTEJIbHBIE aTOMHAs M MOJEKYJspHas
Macchl, KOJIMYECTBO BEILIECTBA, MOJIb, MOJISIpHAsl Macca, MOJISIPHBII
00BEM, OKCHI, KUCIIOTa, OCHOBAHUE, COJNb (CPEIHssA), XUMUIECKas
peakiysi, peakluu COEIUHEHHUsS, PEaKLUHMH pa3JIoKEHHUs, PEeaKUUu
3aMeNIeHUs, peakiuu oOMeHa, TeIIoBOM 3(PdeKT peakiuu, 3K30- U
SHIO0TEPMHUUYECKHUE PEAKIIMH, PACTBOP, MacCOBAs JOJII XHMHUYECKOTO

9JIECMEHTAa B COCAMHCHHMHU, MacCoBasgs OO0 W IIPOLCHTHAasA




KOHLICHTpalKs BEIIECTBA B PACTBOPE, PO aTOMA, JIEKTPOHHBIHN CII0M
aToMa, aToMHasi OpOHMTallb, pajlyC aTOMa, BAJIEHTHOCTb, CTENEHb
OKHCJIEHUSI, XUMHUUECKas CBA3b, JEKTPOOTPULIATEILHOCTD, TOJISIpHAs
Y HETOJSAPHAsl KOBAJICHTHAsI CBsI3b, MOHHAS CBA3b, METAJUINYECKAs
CBSI3b, KPUCTAJUTMUECKAs peIIETKA (AaTOMHAsl, HOHHAsI, METaJUIN4ecKasl,
MOJIEKYJISIpHAsI ), UOH, KATUOH, aHUOH, YJIEKTPOJIUT U HEIJIEKTPOIIHT,
ANEKTPOIIUTUYECKAsT IHUCCOIMAINSA, PEaKlUWh HMOHHOrO OOMeHa,
OKHCJIUTEIbHO-BOCCTAHOBUTEIbHBIE  PEAaKLUU, OKHUCIHTEIb U
BOCCTAHOBUTEJb, OKHCJIEHHE M BOCCTAHOBJIEHHUE, 3JIEKTPOJIN3,
XUMHUYECKOE paBHOBECHE, OOpaTHUMble U HEOOpaTUMbIE pPEaKIHH,
CKOpPOCTh XMMHYECKOM peakuuu, karamusarop, I[IJIK, xopposus

MCTaJIJIOB, CIIaBbI

2.2

OCHOBOIIOJIAraroIIME 3aKOHbl XMMHH: 3aKOH COXPAHEHUS MaccChl,
nepuoanueckuid 3akoH J[.M. MenneneeBa, 3aKOH IIOCTOSHCTBA

CcoCTaBa, 3aKOH ABoraz[po

2.3

TCOpHUHN XHUMHUU: ATOMHO-MOJICKYJIApHast TCOpH, TCOpHUA

BHGKTpOJIHTH‘ICCKOfI Jucconruanuu

Brnagenne ocHOBaMM XUMUYECKOM IPaMOTHOCTH, BKITFOUAKOIICH:

3.1

YMEHHE IIPaBHJIBHO MCIOJb30BaTh M3YYCHHBIE BEIIECTBA U
MaTepuasibl (B TOM YHMCIIE MHHEpaJbHBIE YA0OpEHMS, METaIbl U
CIUIaBbl, TPOAYKTHl IMEpPepadOTKHM  TMPHUPOJHBIX  HUCTOYHHUKOB
YII€BOJOPOOB (YTIJIsl, MPUPOIHOTO rasza, HeTH) B OBITY, CEILCKOM
XO3SIICTBE, Ha IIPOMU3BOJACTBE U IIOHMMAHHE 3HAYEHUS KHUPOB,
OenKoB,  YIJIEBOJOB Ui  OpraHM3Ma  YeloBeKa; yMEHHE
IIPOrHO3MPOBATh BIMSIHHME BEIIECTB U XMMHMYECKHX IPOLECCOB Ha

OpraHu3M 4YeJIOBeKa U OKPY KAIOIIYI0 IPUPOIHYIO CpeLy

3.2

YMEHUC UHTCTPUPOBATH XUMHUYCCKUC 3HAHHA CO 3HAHWAMU JPYTHX

y4eOHBIX PEAMETOB

3.3

HAJIMYME OTbITA PAOOTHI C PA3IMYHBIMU UCTOYHUKAMU HH(DOpMALIUT
[0 XUMHHM (Hay4yHas ¥ HaY4YHO-TIOMYJISIpHAs JUTEpaTypa, ClIoBapH,

CIIPABOYHUKHU, UHTEPHET-PECYPCHI)

3.4

yMeHHE OOBEKTHBHO OIICHMBATh MH(OpPMAIMIO O BEIECTBaX, UX
NpeBpalleHusIX ¥ MPaKTUYEeCKOM TPUMEHEHUHM U  yYMEHHE

HUCIOIb30BaTh €€ s PCIICHUA y‘le6H0-H03HaBaTeJ’ILHBIX 3aJa4




BJ'Ia}ICHI/Ie OCHOBaMH ITOHATHHHOIO arrmapara U CHMBOJHMYCCKOTO

SI3bIKa XMMHH OJI1 COCTAaBJICHUA (1)0pMYJI HCOPraHMYCCKHX BCIICCTB,

4 YPaBHEHUN XUMHUYECKUX pEaKUWid; OCHOBAMH XHMHYECKOU
HomeHkatypsl (IUPAC u TpuBHaibHON)
YMeHue oObSICHATH CBA3b MOJOXKEHHs dNeMeHTa B [leprognueckoit
CHUCTEME C YHCJIOBBIMH XapaKTEpUCTUKAMHU CTPOCHHUS aTOMOB

5 XUMUYECKHX DJIIEMEHTOB (COCTAaB W 3apsl sapa, oOIIee dYHCiIo
AJICKTPOHOB), PACIPEACICHUEM 3JICKTPOHOB IO JHEPreTHICCKHM
YPOBHSIM aTOMOB TEPBBIX TPEX MEPUOJIOB, KATHSI U KaTbIIHS
[IpencraBnenne ©  NEPUOAMYECKOM  3aBUCHMOCTH  CBOMCTB
XUMHYECKHUX DJIEMEHTOB (painyc aToma, dIeKTPOOTPUIIATEILHOCT),

6 MPOCTBIX M CIIOKHBIX BEHIECTB OT TIOJOKEHUS JIIEMEHTOB B
[leprognueckoid cucteme (B MaiblX TMepHOAaX U TJABHBIX
MOJATPYIIax) 1 AJEKTPOHHOTO CTPOSHUS aTOMa

7 YMeHne K1acCupuIMpoBaTh:

7.1 XUMHUYECKHE IIEMEHTHI

7.2 HEOpraHMYeCKHE BEILECTBa

7.3 XUMUYECKHUE PEAKITUN

8 YMeHue ornpeaessTh:

81 BaJICHTHOCTh U CTETIEHb OKHCIICHUS XUMUYECKHX DJIEMEHTOB, 3apsi]

' MOHA

82 BUJ XUMHUYECKOM CBS3M W THUN KPUCTAIIMYECKOW CTPYKTYphl B

' COCTMHEHUSIX

8.3 XapakTep Cpebl B BOJHBIX PACTBOPAX BEIIECTB (KUCIOT, OCHOBAHHIA)

8.4 OKHCJIUTEITh U BOCCTAHOBUTEITh

9 YMeHne XxapakTepu30BaTh PU3NUECKUE U XUMHUUECKUE CBOMCTBA:
MPOCTBIX BEIIECTB (KUCIOPOA, O30H, BOAOPOJ, Tpadur, ammas,

9.1 KpeMHHH, a3oT, ¢ocdop, cepa, XJIOp, HATPUH, KaIWid, MarHuw,
KaJIBLIMH, aJTFOMUHHH, JKEJIe30)
CJIOXHBIX BEIICCTB, B TOM YHCJE WX BOJHBIX PacTBOpPOB (BoIa,

92 aMMUaK, XJOPOBOJOPOJ, CEPOBOJOPOMA, OKCHIBI WU THIPOKCHIIBI

metaoB |-1lA rpynm, amomunus, menu (I1), unaka, xenesza (11 u

I11), oxcuner yrnepona (Il u 1V), kxpemuus (1V), azora u ¢pochopa (111




u V), cepot (IV u VI), cepuucras, cepHas, a30THCTasi, a30THas,

dbocdopHasi, yroinbpHas, KpEMHHEBAsK KUCJIOTA U X COJIH)

MNPOTrHO3UPOBATL U  XAPAKTCPU30BATH CBOMCTBA BCIICCTB B

3aBUCUMOCTH OT HUX COCTaBa U CTPOCHU:, ITPUMCHCHHUC BCUICCTB B

%3 3aBUCHMOCTH OT HX CBOHCTB, BO3MOXXHOCTh IPOTEKAHUS
XUMHUYECKUX MPEBPAIIEHUH B PA3TUYHBIX YCIOBUAX
10 YMeHue cocTaBiIsSITh MOJIEKYJISIPHbIE U MOHHBIE YPAaBHEHHUS PEAKIIUH,
B TOM YHCJIC:
10.1 peakuuii HOHHOro oOMeHa
10.2 OKHUCJIUTEIHbHO-BOCCTAHOBUTENIBHBIX PEaKIUi
103 WUTIOCTPUPYIONINX XHUMHUYECKHE CBOWCTBA H3YYCHHBIX KJIACCOB
' (TpyIi) HEOPraHUYECKUX BEIIECTB
10.4 MOJITBEPKIAIOIINX TEHETHUECKYIO B3aUMOCBSI3b MEXK1Yy HUMHU
11 YMeHre BBIYUCTIATE (MPOBOJAUTH PACUETHI):
111 OTHOCUTEIIEHYI0 MOJICKYJISIPHYIO M MOJISIPHYIO MAacChl BEIIECTB,
' MacCCOBYIO JIOJIF0O XUMHYECKOTO 3JIEMEHTA B COSMHCHUN
11.2 MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 Maccy, 00beM ra3oB
114 M0 YpPaBHEHUSM XUMHUYECKHX pPEaKIUi M HaXOAUTh KOJIUYECTBO
' BelIeCTBa, 00bEM U MacCy peareHTOB WU MPOTYKTOB PEAKIHH
12 Bnanenue (3HaHne OCHOB):
OCHOBHBIMH  METOJJaMHU HAy4YHOrO0 TO3HaHUs (HAOMIOACHHE,
121 HU3MEpEeHUE, SKCIIEPUMEHT, MOJISITUPOBAHNUE) TIPH U3YICHHUH BEIICCTB
' U XUMUYECKUX SIBJICHUN; YMEHUE CPOpPMYIUPOBATH MPOOJIEMY H
MPEITIOKUTH ITyTH €€ pelIeHus
199 0e30macHOil pabOThl ¢ XMMUYECKHMMH BEIIECTBAMH, XUMHUYECKOM
' MOCY/I0i ¥ TabOpaTOPHBIM 000PYAOBAaHHEM
MpaBUJIaMU 6e30MmacHOro oOparieHus c BeIECTBaMH,
UCIOJIb3YEMBIMH B TIOBCETHEBHOM KHU3HU, MTPaBUJIaMU TOBEJICHUS B
123 Hensx cOepeKeHUs 370POBBS W OKPYKAIOIMICH MPUPOTHOU CPEIbI;

IIOHMMaHHE BpeJia (OMACHOCTH) BO3/AEUCTBUS HA )KUBbIE OPraHU3MbI
OIpEeIEINEHHBIX BEILIECTB, croco0oB YMEHBIIEHUS 51

MNpCaAOTBPAIICHHUA UX BPECAHOTO BO3I[€ﬁCTBPIH




13

Hamuane MPAKTUYCCKUX HABBIKOB INIAHUPOBAHUA U OCYHICCTBIICHUA

CICAYIOINX XUMHUYCCKUX SKCIICPUMCHTOB:

13.1

HU3Yy4YCHUC u OIIMCaHHC (1)I/I3I/I‘-IGCI(I/IX CBOICTB BCIICCTB,
O3HAKOMJICHHUEC C (bI/ISI/I‘-IeCKI/IMI/I U XUMHWYCCKUMU ABJIICHUAMUN, OIIBITHI,

WUTFOCTPUPYIOLME TPU3HAKY IIPOTEKAHUS XUMUUECKUX PEaKIUi

13.2

HU3YyUCHHUC croco0oB pa3aciICHUusA cMecei

13.3

MOJTyYeHUE KHUCJIOpPOJa M H3Y4YeHHE €ro CBOICTB; MOIy4YeHHE
BOJIOPOJIa U M3YYEHHE €0 CBOWCTB; MOJIYYEHHE YIJIEKHCIIOrO ra3a 1
M3y4YeHHE €ro CBOMCTB; MOJy4YeHHE aMMHaKa W H3y4YEHHE €ro

CBOMCTB

13.4

IIPUTOTOBJIEHUE PACTBOPOB C OINPEAEIEHHON MAacCOBOW J0JIeHd

pacTBOp €HHOI'0 BEIlIECTBA

13.5

NpUMEHEHHE  WHAWKATOpPOB  (JlakMyca,  METWIOpaHXka |
dbenondTanenHa) s OnpenesieHrs XapakTepa Cpeabl B pacTBOpax

KHUCIIOT U IEJIOYEN

13.6

HUCCIICAOBAHHUC W OIIMCaHHC CBOICTB HCOPraHWYCCKHUX BCIICCTB
Pa3JIMYHBIX KIIACCOB; U3YUYCHHC BSaI/IMOI[ef/'ICTBI/ISI KHUCJIOT C MC€TaJlJIaMH,
OKCHJaMH MCTAJIJIIOB, PaCTBOPUMBIMHU u HEPACTBOPHUMBIMU
OCHOBAaHHAMU, COJEIMHU; IIOJTYYCHHUEC HCPACTBOPUMBIX OCHOBaHHﬁ;
BBITCCHCHHUC OAHOro MeETallla ApPYruM U3 pacTBOpa COJIH;
HUCCIICIJOBAaHUC aM(I)OTepHLIX CBOICTB TUAPOKCUIOB AJIFOMUHUSA U

OUHKa

13.7

pellIeHHE SKCIIEPUMEHTAIBHBIX 3a7a4 10 TeMaM: « OCHOBHBIE KJIacChl
HEOPraHUYECKUX COCTMHCHHID); «DNEKTPOIUTHYCCKAS
IuCcConManmsay, «BaxkHeHInne HeMeTalllIbl U WX COCOUHCHHUS;

«Ba)xHeHIe MeTajuIbl U UX COEIUHEHUI

13.8

XUMHUYECKHE  JKCIEPUMEHTHI,  WIIIOCTPUPYIOIIHE  IPU3HAKU
MPOTEKaHUsl PEaKuil HOHHOTO 0OMEHa; KaueCTBEHHBIC PEAKIMH Ha
MPUCYTCTBYIOIIME B BOAHBIX PAcTBOpPaxX MOHBIL: XJIOPHI-, OpOMU-,
uonun-, cynbdar-, docdar-, KapboHAT-, CHIHMKAT-aHUOHBI,
THJIPOKCHU/I-UOHBI, KATHOHBI aMMOHMSI, MATHUS, KaJIbIIHS, ATIOMUHUS,

xenesa (2+) u xenesa (3+), meau (2+), nuHKa
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VYmMmenue:




IIPE/ICTABIATh PE3yJbTaThl JKCIEPUMEHTa B (QoOpME BBIBOJOB,

14.1 JI0Ka3aTeIbCTB, TPAQHUKOB M TAOIUI] U BBISBISATH IMIUPHUYECKUE
3aKOHOMEPHOCTHU
yCTaHaBIMBAaTh  CBS3W  MEXIY  pEalbHO  HaOII0JaeMbIMU
14.2 XUMHUYECKMMHU SIBICHUSMHM M TPOLIECCaMM, TMPOUCXOASIIUMH B

MaKpO- U MUKpPOMHUPE, 00BACHATE MMPHUYUHBI MHOFOO6paSI/I${ BCIICCTB




HEPEYEHD JIEMEHTOB COAEPKAHUSA, ITPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 9K3AMEHE 110 XUMHNHU

Kon IIpoBepsiemMblii 3j1IeMEHT COAePKAHMUS
1 [TepBoHavYaTbHBIC XMMHUYECKUE TIOHSATHUS
11 YucTteie Bemecta U cmecu. CriocoObl pa3ieieHust cMeceit
12 ATOMBI U MOJEKYJbl. XUMUYECKHE dieMeHThl. CHUMBOJIBI XUMHUYECKUX
' snemMeHTOB. [IpocThie U CIOXKHBIE BEIIECTRA.
13 Xumunueckass Qopmyna. BaneHTHOCTh aTOMOB XHMHYECKHUX SJE€MEHTOB.
' CreneHb OKUCIEHUS
3aKkoH TMOCTOSTHCTBAa cocTaBa BemecTB. OTHOCHUTENbHAs aTOMHAs Macca.
14 OTtHocuTenbHAsI MOJIEKYJISIpHAs Macca. MaccoBas 10511 XUMUYECKOTO 3JIEMEHTA
B COCJMHEHUU
15 KonmuectBo BemectBa. Mok, MonsipHast Macca. MousipHbIii 00BEM Ta30B.
' B3anMocBsI3b KOJIMYECTBa, MACCHI U YHUCIIA CTPYKTYPHBIX €IMHUI] BEILIECTBA
16 ®u3nuecKue U XUMMUYECKUE SIBJICHUsI. XUMHUUYECKasi peakius u €€ MpU3HAKH.
' 3aKOH COXpaHEHUsI MacChl BEMIECTB. XUMUYECKUE YPAaBHEHUS
5 [lepuonuueckuii 3akoH u llepuoamyeckas cucremMa XMMHUYECKUX HJIEMEHTOB
.. Menneneea. CTpoeHrne aTOMOB
Ilepnonnueckuit 3akoH. Ilepuonnueckas cucremMa XMMHUYECKUX JJIEMEHTOB
2.1 .. Menneneesa. Ilepuoast u rpynnsl. @U3HUECKUN CMBICI MOPSAAKOBOIO
HOMEpa, HOMEPOB MEePUOa U IPYIIIbI JIEMEHTA
Crpoenue atomoB. CoctaB aTOMHBIX siiep. M3otonsl. DiekTponbl. CTpoeHue
2.2 AJIEKTPOHHBIX  000I0YeK aTroMOB mepBbIX 20 XHUMHUYECKHX DJIEMEHTOB
[Tepuoanueckoit cuctemsl [[.1. Menneneena
3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XUMHUYECKUX 3JIEMEHTOB MEPBBIX TPEX
MEePUOJIOB, Kaius, Kaublus (pagdyca aTOMOB, JJIEKTPOOTPUIIATEILHOCTH,
2.3 METAJUTMYECKUX M HEMETAIMYECKUX CBOWCTB) M HUX COCAMHCHUH B
COOTBETCTBUU C TOJOXKEHHEM »djeMeHTOB B llepuoauyeckoit cucreme u
CTPOCHHEM UX aTOMOB
3 CtpoeHue BelecTBa
Xumuueckass CcBsi3b. KoBaneHTHas (mojsipHass W HEMOJNSpHAs)  CBS3b.
3.1 ONEeKTPOOTPULIATEIBHOCTh ~ XMMHUYECKUX  JJeMEHTOB.  MoHHas  CBs3b.
Merannnueckas CBA3b




3.2

TUnpl KpUCTAJUIMYECKUX pEIIETOK (aTOMHAsi, HWOHHAs, MeTauInyecKas),
3aBUCUMOCTB CBOMCTB BEILIECTBA OT TUIA KPUCTAJUINYECKON PEIIETKU U BUIA

XUMHUYECKOU CBI3U

Baxwneiinie MMPpEACTABUTCIIM HCOPraHUYCCKUX BCIICCTB. Hemertamisl u ux

COCOAMHCHUA. MeTamisl 1 X COCANHCHUA
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Krnaccudukanmss m HOMEHKJIATypa HEOPraHMYECKHX COEIMHEHUIl: OKCHIOB
(coneobpasyromue: OCHOBHBIE, KHCJIOTHBIE, amM(poTepHBbIE) u
HecosieoOpa3yone; OCHOBaHMH (IIENIOYM M HEpacTBOPHMBIC OCHOBAHMSA);
KUCJIOT (KHUCJIOPOJCOJEpKAIIUe M OECKUCIOPOJAHBIE, OJHOOCHOBHBIC H

MHOT'OOCHOBHBIE); COJIEH (CPETHUX U KUCIIBIX)

4.2

®duszndeckue MW XHMHYECKHE CBOMCTBa IPOCTBHIX  BCIICCTB-HCMCTAJIIIOB:

BOJIOPO/1a, XJIOpa, KUCIOPO/a, cephl, a30Ta, (hocdopa, yriepoaa, KpeMHHS

4.3

dusnyeckrue ¥ XUMHUUYECKHUE CBOMCTBA IMPOCTBHIX BCHICCTB-MCTAJJIOB: JINTHUA,
HaTpusd, KajJlusd, Marousd U KaJblUAd, aJJFOMUHUA, JKCIIC34d. :‘)JIGKTpOXI/IMquCKI/II;'I

P HaIIPsKEHUI METaJIoB

44

dusnyueckre 1 XUMHUISCKHE CBONCTBA BOOOPOJHBIX COGI[I/IHGHI/Iﬁ HEMCETAJIIOB:

XJIOPOBOJIOPO/IA, CEPOBOIOPO/Ia, AMMHUAKA

4.5

dusnyeckne ¥ XUMHYECKHE CBOWCTBAa OKCHIOB Hemetawios: cepol (1V, VI),
asota(ll, 1V, V), docdopa(lll, V), yriepona(ll, V), kpemuus(1V). [Tonyuenne

OKCHJO0B HEMCTAJIJIOB

4.6

Xumuueckue cBorcTBa okcuaoB: MeTauioB |A—-IA rpynm, nunka, meau(ll) u

xenesa(ll, 11). [Toay4yenne okCHIOB METAILIOB

4.7

XUMHYECKHE CBOMCTBA OCHOBAHUN M aM(DOTEPHBIX THIPOKCUIOB (Ha pUMepe
THJIPOKCHIIOB ~ aJIIOMHHMS, JKene3a, UuHKa). [lodmydyeHwe OCHOBaHUU U

aM(OTEPHBIX THAPOKCHIIOB

4.8

OO01e XMMHYECKUE CBOMCTBA KHUCIIOT: XJIOPOBOJIOPOIHON, CEPOBOAOPOAHOM,
CEPHHCTOH, CEpHOM, a30THOM, PocopHOH, KpeMHUEBOH, yronbHoi. Ocolbie
XUMHUUYECKHE CBOMCTBA KOHUEHTPUPOBAHHOW CEPHOM M Aa30THOM KHCIIOT.

HOJ’IyLICHI/Ie KHCJIOT

4.9

OO0mre XuMHUYECKHe CBOMCTBA cpeHux coseit. [lomydenne coneit

4.10

[Tony4yenue, coOupaHue, pacro3HaBaHHE BOJOPOJA, KHCIOPOAA, aMMHAKa,

YTJIEKUCIIOTO Ta3a B 1abopaTopuu

411

[ToryuyeHne amMmmuaka, CEpHOM M @30THOW KHMCIIOT B IPOMBINIIEHHOCTH. OO01111e

CrocoObI MOJTYYESHHUSI METAJLIOB
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I'eneTnueckas CBA3b MCKY KiIacCaMH HCOPTraHUYCCKHUX C0€)II/IHGHI/II\/’I

XHUMHUUYECKUE pEeaKIIUU

5.1

Knaccudukanus XuMu4ecKuX peakiuii o pa3aTuvHbIM IPU3HAKAM: 110 YUCITY U
COCTaBYy Y4YacTBYIOUIMX B pEaKIUU BEIIECTB, MO TEIJIOBOMY 3(dexTy, mo

W3MEHEHMIO CTeIICHEN OKHUCIICHUS XUMHUYECKNX JIEMEHTOB

5.2

TennoBoit »(PEeKT XUMHUUECKOW pEaKIMH, TEPMOXHUMHYECKHE YpaBHEHHUS.

DK30- ¥ SHJO0TEPMUYECKHE peaku. TepMOXUMHUYECKHE YPaBHEHUS

5.3

OKHCIUTENTBHOBOCCTAHOBUTENbHBIE peakMi. OKUCINTENIN U BOCCTAHOBUTEIIH.
[lpouiecchl  OKHCIEHUSI W BOCCTAHOBICHUS.  DJIEKTPOHHBIA  OajnaHc

OKHUCJIUTEILHOBOCCTAHOBUTEILHOM pcaKknuun

5.4

TCOpI/IH 3HeKTp0HHTquCKOﬁ AucCConranuu. KaTI/IOHLI, AHHOHBEI. SHCKTPOHI/ITBI

N HCIJICKTPOJIUTHL. CwibHbIE U cl1a0bIe QJICKTPOJINUTHI. CremneHb Aucconuanuu

5.5

PeaKHI/II/I HOHHOI0 oOMeHa. Y CIoBUs IMPOTCKAHUA peaKuHﬁ HMOHHOTI'O 06MeHa,

MOJIHBIE ¥ COKPAIlIEHHbIE HOHHBIE YPABHEHHUSI PEaKIIHii

XuMHS U OKpy>Karolas cpena

6.1

BemectBa M Marepuanbsl B ITOBCEJHEBHOM >KM3HM 4elloBeKa. be3zomacHoe
UCTIOJIb30BaHUE BEIIECTB W XMMHUYECKHX peakiuii B jabopaTopuu U OBITY.

HepBa;I MMoMOIIb IMpU XUMHUYCCKUX OKOT'aX U OTPABJICHUAX

6.2

XUMUYECKOe 3arps3HEHHE OKpy)KawIed cpeabl (KUCIOTHBIE O,
3arpsi3HEHUE TOYBBI, BO3JyXa U BOAOEMOB), CIIOCOOBI €ro MpPeAOTBPAIICHUS
[IpenenpHas nmomyctumast koHneHTtpamus BemectB (I1/IK). Pomp xumuum B
pEIICHUU DKOJIOTHYECKUX TpoOseM. YcuieHne TmapHuKoBoro dddekra,

pa3pyIiieHne 030HOBOTO CIIOS

6.3

[Tpumenenue cepsl, a3ora, hocdopa, yriepona, KpeMHHUS U UX COSTUHEHUN B
6BITy, MCAUIUHC, MPOMBINIJICHHOCTH W CCJIBCKOM XO3HCTBE. HpI/IMeHCHI/Ie
METAJUIOB M CIUIaBOB (CTajlb, YYTYH, IIOPAJIOMUHHMA, OpoH3a) B OBITY U
MPOMBIINIJICHHOCTH UX COGI[PIHGHHﬁ. ITonstue o KOppO3ruu MCTAJIJIOB, OCHOBHLIC

CIIOCOOBI 3alIUTHI UX OT KOPPO3UU

6.4

[TpuponHble UCTOYHHKHU YIIIEBOAOPOJOB (Yroiib, MPHUPOAHBIN Ta3, HE(Tb),

MPOIYKTHI X TIepepadboTku (OEH3MH), X POJIb B OBITY U MPOMBIIITIEHHOCTH

6.5

[lepBoHayasbHbIE MOHATUS 00 OPraHMYECKUX BEIIECTBAX KaK O COCIMHEHUSX
yriiepoa (MeTaH, 3TaH, STWIEH, alleTUJIEH, TaHOJ, INIMLEPUH, YKCYCHAs KHCJIOTA).
[lonsTre 0 GMOTOTHMUYECKU BaXKHBIX BEIIECTBAX: )KUPaX, OCJIKax, yriIeBOIaX — U UX

POJIHA B ’)KU3HU YCJIOBCKA




PacuyéTrr:

7.1 1o (hopMynaM XUMMHUYECKHX COSAMHEHUI
7.2 Macchl (MacCOBOM) TOJU pacTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 0 XUMHYSCKHM YPaBHEHHSIM




