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IHHOACHUTEJIBHASA 3ATINCKA

[Iporpamma 1mo XMMHH Ha YPOBHE OCHOBHOTO OOIIET0 00Opa30BaHMs COCTABICHA HA OCHOBE
TpeOOBaHUI K pe3yiabTaTaM OCBOCHHS OCHOBHOW 0OO0pa3oBaTelIbHON MpPOTpaMMbl OCHOBHOTO
obmero oOpaszoBanus, npencraBieHHbIXx B @I'OC OO0, a Takke Ha OCHOBE (enepaabHOI
paboueii mporpaMMbl BOCIIUTAHUSA U C YUYETOM KOHIICTILIMHU IPETOIaBaHusl y4eOHOTO mpeaMeTa
«XuMus» B o0pa3oBaTesIbHbIX opranuzanusx Poccuiickoit @eneparui.

[Iporpamma mo XuMuu 1a€T TpPEACTAaBICHHE O IIeNsAX, OOImed crparermu OOydeHwus,
BOCIIMTAHUS W pa3BUTHs OOYyJAIOIUXCS CpPEACTBAMHU YYEOHOTO IpPEeIMETa, YCTaHABIMBAET
00s13aTeNIbHOE TIPEAMETHOE COJIep)KaHKe, MPEIyCMaTPUBACT paclipe/ielieHue ero mno kKjaccaMm u
CTPYKTYpUpPOBaHHUE TI0 pa3zeiaM M TeMaM IPOrpaMMBbI TI0 XHMHH, OTIPEIENeT KOJINIeCTBEHHBIE
M KAyeCTBEHHBIC XaPAKTEPUCTUKH COJCPIKAHUS, PEKOMEHIYeMYI0 TIOCIEI0BATEIbHOCTD
M3YUYEHHS] XUMHUH C YIETOM MEXIPEIMETHBIX M BHYTPUIPEAMETHBIX CBS3€H, JIOTUKH y4eOHOTO
mporiecca, BO3PacTHBIX 0COOEHHOCTEH 00yJaromuXcsi, ONMpeAessieT BO3MOKHOCTH TpeaMeTa s
peanu3ayu TpeOOBaHUI K pe3ysbTaTaM OCBOSHHS OCHOBHOW 00pa3oBaTeIbHOM MpOrpamMMbl Ha
YPOBHE OCHOBHOTO 00IIIeT0 00pa3oBaHus, a TaKkkKe TPeOOBaHUH K pe3ysbTaTaM 0O0yUeHHS] XUMHUH
Ha YypPOBHE IeJed W3y4eHUs TpeaMeTa W OCHOBHBIX BHJIOB Y4eOHO-TIO3HABATEIHLHOM
NEeSITEIbHOCTH 00Y4aroIIerocst o OCBOCHHUIO Y4eOHOTO COJIEpKaHusl.

3HaHUe XUMHH CIY)KUT OCHOBOW [Tl (GOpMUPOBAHHS MUPOBO33PEHHS 00YUArOIIETrOCs, €ro
MIPEJCTaBICHUI O MaTEPUAIEHOM €MHCTBE MHPA, BAXKHYIO POJIb UTPAIOT (GOPMUPYEMbIe XUMHUEH
MIPEJCTAaBICHHUS O B3aMMOTIPEBPALICHUSX SHEPTUU M 00 SBOJIIOIUK BEIIESCTB B MPHPOJIE, O MYTAX
pemieHust TI00anbHBIX MpOOJIEM  YCTOMUMBOIO Ppa3BUTUSL 4YEJIOBEYECTBA — CBHIPHEBOH,
SHEPTEeTUYECKOM, MUIIEBON U HKOJIOTHIECKOM 0€30MMacHOCTH, TPOOIIEM 3IpaBOOXPAHCHHS.

N3ydenune xumuu:

CIOCOOCTBYET pealu3allud BO3MOXKHOCTEH JUIsl caMOpa3BUTHS U (OPMUPOBAHUS
KYJIBTYpBI TMYHOCTH, €€ 001IeH 1 (YHKIMOHAIBHOM IPaMOTHOCTH;

BHOCHT BKJIaJ B ()JOPMHUPOBAHKE MBIIIEHUS U TBOPUYECKUX CIIOCOOHOCTEH o0ydaromuxcs,
HaBBIKOB  HMX  CAMOCTOSITEIbHOM  y4eOHON  JESTENbHOCTH,  SKCIIEPUMEHTAIBHBIX U
UCCIIEIOBATENIbCKUX YMEHMM, HEOOXOAMMBIX KakK B IIOBCEJIHEBHOMW JKM3HM, TaKk U B
po(hecCUOHAIBHON 1EATEIbHOCTH;

3HaKOMHUT €O CHNEUU(UKON HAydHOTO MBIIUICHHsS, 3aKJIaJbIBA€T OCHOBBI I€JIOCTHOTO
B3IJIs1/1a HA €IMHCTBO NMPUPO/IbI U YEJIOBEKA, ABJSETCS OTBETCTBEHHBIM 3TAalloM B (POPMUPOBAHUU
€CTECTBEHHO--HayYHOH TPaMOTHOCTH O0yJarOLUXCS;

crocoOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAyYHBIM
3HaHUSAM, K MPHUpPOJE, K 4YEOBEKY, BHOCHUT CBOM BKJIaJ B 3KOJOIMYECKOoe OOpa3oBaHUE
oOyuaromuxcs.

JlaHHble HampaBlieHUs B OOy4eHUU XMMHUHU OOECHeuuBarOTCs crenu(UKoil coaepikaHus
y4yeOHOTO NpeaMeTa, KOTOpBIM SIBISETCS IEJarornyeckd aJanTUPOBAHHBIM OTpaKCHUEM
0a30B0il HayKH XMMHUU Ha ONpPEEIEHHOM dTare e€ pa3BUTHS.

Kypc xumMum Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHMsS OPUEHTHPOBAH Ha OCBOEHUE
00y4aromMMHUCs CUCTEMbI NePBOHAYATIBHBIX MOHATHH XUMUHU, OCHOB HEOPraHWYECKOH XUMHH U
HEKOTOPBIX OTAEIbHBIX 3HAYMMbIX OHATHH OpPraHu4ecKON XUMUH.

CtpykTypa cojaepkaHHUs MPOrpaMMbl 10 XUMHHM C(HOPMUPOBaHA HA OCHOBE CHCTEMHOIO
noaxona Kk e€ mizydeHuro. ConepkaHHe CKIIAAbIBACTCS M3 CHUCTEMBI MOHATHA O XMMHUYECKOM
SJIEMEHTE W BEIIECTBE M CUCTEMbI MOHATUH O XUMHYeckod peakuuu. OOe 3TU CHCTEMBI



CTPYKTYPHO OpPraHM30BaHbl 10 MNPUHIUIY HOCJIEA0BATEIBHOIO Pa3BUTUS 3HAHUM Ha OCHOBE
TEOPETUYECKUX IIPEJICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYE€HHS KaK OCHOBBI BCETO €CTECTBO3HAHMUS;

— [lepuonnueckoro 3akoHa /J[. 1. MeHeneeBa kak OCHOBHOT'O 3aKOHA XUMUH;

— Y4YEHHMSI O CTPOCHUH aToMa U XMMHUYECKOH CBSI3U;

— MPE/ICTABICHUH 00 IMEKTPOIUTUIECKON TMCCOIMALIMY BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HaHUS paccMaTpUBAIOTCS HA OCHOBE SMIIMPUYECKH IOJIYYEHHBIX H
OCMBICJIEHHBIX (DaKTOB, pa3BUBAIOTCS IOCIEIOBATEIBHO OT OJHOTO YPOBHS K JIPYrOMy,
BBIMIONTHAS (D)YHKUMU OOBSICHEHUS W NPOTHO3MPOBAHUS CBOWCTB, CTPOCHUS M BO3MOXXHOCTEH
MIPaKTUYECKOI0 IPUMEHEHHUS U TIOJYyYEHUs U3y4aeMbIX BEILIECTB.

OcBoeHHe MporpaMMbl IO XUMHUHU CIOCOOCTBYET (OPMUPOBAHUIO MPEACTABICHUS O
XUMHUYECKOM COCTAaBIAIOIIEH HAYYHOM KapTUHBI MUpa B JIOTHKE €€ CUCTEMHOM IPHUPOIBI,
LIEHHOCTHOTO OTHOIIEHUS K HAYyYHOMY 3HAaHUIO U METOJaM MO3HaHUA B Hayke. M3yueHne Xxumumn
MPOUCXOJUT C TMpPHUBJICUEHUEM 3HAHUW W3 paHee MH3YYEHHBIX YUYEOHBIX MPEIMETOB:
«Oxpyxaromuiit Mupy», «buosorus. 5—7 kmacce» u «Pusnka. 7 Kiacey.

[Ipyu u3ydeHnn XUMHUHN TPOUCXOAUT (POPMUPOBAHHE 3HAHUIM OCHOB XMMHUECKON HAYKHU Kak
00JacTl COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON JESITETbHOCTH YelIoOBEKa M KaK OJIHOTO
13 KOMIIOHEHTOB MHPOBOM KyJIbTypbl. 3ajada yueOHOTO MpeaMeTa COCTOUT B (OPMHUPOBAHUU
CUCTEMbl XMMHYECKHX 3HAHMM — Ba)KHEHIMX ()aKTOB, MOHATHH, 3aKOHOB M TEOPETHUECKUX
MOJIOKEHUM, JOCTYMHBIX O0O0O0OIIEHUH MHPOBO33PEHYECKOTO XapakTepa, S3blka HayKd, B
MPHUOOIIEHNN K HayYHBIM METOJaM MO3HaHUs MIPU U3YUYEHUHU BEUIECTB U XUMUYECKUX PEaKIIHii, B
(GOopMHUpPOBaHMM M pa3BUTHM [I03HABaTEJIbHBIX YMEHUH M HX INPUMEHEHUHM B Y4eOHO-
MI03HABATEIbHON U yueOHO-HMCCIEeI0BATENbCKON AEATEIBHOCTH, OCBOCHUU IPaBUi 0€3011acHOTO
oOpaleHus ¢ BEIECTBAMHU B [IOBCEAHEBHOM KU3HH.

IIpy u3ydeHUM XMMHMHM Ha ypOBHE OCHOBHOIO OOILIEro oOpa3oBaHUS Ba)XXHOE 3HAYECHUE
MpUOOpeNH TaKue 1EeH, Kak:

— (hopMupOBaHKE MHTEIIEKTYaJbHO Pa3BUTOM JIMUHOCTH, TOTOBOM K CaM000pa30BaHMIO,
COTPYIHUYECTBY, CAMOCTOSTEIBHOMY IPHHATUIO PELIEHHWH, CHOCOOHOW ajanTHpoBaThes K
OBICTPO MEHSIOINUMCS YCIOBHSM KHU3HH;

— HaIpaBJICHHOCTh OOYyYeHHMs Ha CUCTEeMaTH4ecKkoe npuoOliieHue oOydaromuxes K
CaMOCTOSITEJIBHOM ~ ITO3HABAaTEIbHOM  NEATEIBHOCTH,  HAy4YHbIM  METOJaM  IO3HAHMI,
(GopMUPYIOLIUM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMHUH;

— obecrieyeHue YCIOBMM, CIIOCOOCTBYIOIIMX NPUOOPETEHUI0 OOY4YaroIMMUCS OIbITa
pa3sHOOOpa3HON NEATEIbHOCTH, MO3HAHUS U CaMOIIO3HAHMS, KIIIOYEBBIX HABBIKOB (KIIHOYEBBIX
KOMIIETEHIHI ), UMEIOLINX YHUBEPCAIbHOE 3HAUCHUE /ISl PA3IMUHBIX BUJOB JEATEIbHOCTH;

— (hopmupoBanue oO1elt GyHKIMOHAIBHONW M €CTECTBEHHO-HAYYHOM I'PaMOTHOCTH, B TOM
quciae YMEHUH OOBACHATh U OLICHMBATH SIBJICHUS OKPYXKAIOIIEr0 MHpa, UCHOJb3Yys 3HAHUS U
ONBIT, TOJYyYEHHbIE MPU H3YYEHUM XHUMHH, IMPUMEHATh MX IpPU pELIeHUH MpolieM B
MIOBCEHEBHOM JKU3HU ¥ TPYIOBOM JAEATENLHOCTH,

— (hopMupoBaHue y 00y4arOUUXCsl TYMAaHUCTUYECKUX OTHOLICHUHN, TOHUMaHHs IEHHOCTH
XMUMUYECKUX 3HAHUHU I BBIPAOOTKU SKOJIOTMYECKU 11€JeCO00pa3HOro MOBEICHUS B OBITY U
TPYAOBOM NEATENBHOCTH B LEISAX COXPAHEHHUS CBOETO 3J0POBbS U OKPY)KAIOWIEH NPUPOIHON
Cpelsl;

— pa3BUTHE MOTHBALIUU K OOYYEHUIO, CIIOCOOHOCTENH K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO
Ha OCHOBE YCBOCHMs OOIEYETOBEYECKHX IEHHOCTEH, NOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npouIIs U HalIPaBIEHHOCTH AaJbHEUIIEro 00ydeHHs.



OGmee YuCJIO 4acoB, OTBCHéHHBIX AJId U3y4CHUA XUMHUHU Ha YPOBHC OCHOBHOTO O6H_IGI‘O
oOpa3oBanus, coctaBiseT 136 dacoB: B 8 kinacce — 68 yacoB (2 yaca B Hezieno), B 9 kinacce — 68
4yacoB (2 yaca B HEJCIIIO).



COJEPKAHUE OBYYEHUA

8 KUIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE MOHATHUSA

[Ipenmer xumuu. Ponb XMMUM B KW3HU YE€IOBEKA. XHMMHUS B CUCTEME HayK. leina u
BemecTBa. Pu3MuecKkre CBOWCTBA BEHIECTB. ArperarHoe cocrosinue BemiectB. [lonstue o
METOJIaX MO3HaHUs B XuMuH. YucTeie BemecTBa 1 cMecu. CriocoObl pa3iesieHus CMeceu.

ATOMBI U MOJIEKYJIbl. XHUMHYECKHE dJeMeHThl. CHMBOJIBI XUMHUYECKHUX HIIEMEHTOB.
[IpocThie U coXKHBIE BEHIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumudeckas (opmyma. BaleHTHOCTP aTOMOB XHMHUYECKUX 3JEMEHTOB. 3aKOH
MOCTOSTHCTBA cOCTaBa BemecTB. OTHOCUTENbHASI aTOMHAasi Macca. OTHOCUTEbHAS MOJICKY IS pHAs
Macca. MaccoBas J10Jisi XAMUYECKOTO 3JIEMEHTA B COCTUHEHHH.

KonnuectBo BemectBa. Mons. MonsipHass macca. B3aumocCBsI3b KOJIMYECTBA, MAacChl M
YHUCJIa CTPYKTYPHBIX €IMHUIL BellecTBa. Pacu€Tel mo ¢popMysiaM XUMUUECKUX COSTMHEHUH.

dusndeckue M XUMHUYECKHE SBICHHUS. XUMUYECKas peakius U e MpU3HaKd. 3aKOoH
COXpaHEHHUsI MacChl BEMIECTB. XUMHUYeCKre ypaBHeHUs. Kiiaccudukanus XMMUYECKUX peaKIui
(coenuHeHws, pa3IoKeHUs, 3aMeIeHs], 0OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHYECKON TOCYIOM, MpaBmwiaMi palbOThl B JIaOOpaTOpHH M MpUEMaMHu
oOpareHus ¢ J1abopaToOpHBIM OOOpPYIOBAHMEM, M3yUYE€HHWE W ONMHUCaHWE (PU3UIECKUX CBOWMCTB
00pa3IoB HEOPraHNYECKUX BEIIECTB, HAOMIOIeHNEe (Pr3nYecKuX (TUIaBJICHHE BOCKA, TasTHUE JIbJIA,
pacThpaHue caxapa B CTYNKE, KATIEHUE U KOHJEHCAIUs BOJbI) U XUMHUUYECKUX (FOpEHUE CBEYH,
MIPOKaJUBAaHUE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBHE MeJia C KHCJIOTOH) SBICHHM, HaOIIOACHNE
U ONHUCAaHME TPU3HAKOB TMPOTEKAaHUS XHMMHUYECKHMX peakuui (pas3iokeHHe caxapa,
B3aMMOJICHICTBHE CEPHOM KUCIIOTHI C XJIOPUIIOM Oapus, pasnokeHue ruapokcuaa meau (I1) mpu
HarpeBaHWHU, B3aUMOJCHCTBUE >kene3a ¢ pacTBopoM coiau Mmenu (1), m3ydeHme crmocoOoB
pasnenieHuss CMeceil: ¢ IMOMOIIbI0 MarHuTa, (UIbTpPOBaHUE, BBIAPUBAHHUE, TUCTHIUISIIMS,
xpomatorpadus, MpOBeIEHHWE OUYUCTKA MOBAPEHHOM COJM, HaONIOJICHUE U OINHCAaHUE
pE3yNbTaTOB TMPOBEACHHUS OIbITa, HIUIIOCTPUPYIOLIErO 3aKOH COXpPaHEHHs] MAacChl, CO3/JaHUE
Mozenel MOJIeKy (IapoCTEPIKHEBBIX).

Baxueiimue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB

Bo3nyx — cmech razos. CoctraB Bo3ayxa. Kuciopon — siaeMeHT M MPOCTOE BEIIECTBO.
Haxoxpaenue kuciopoja B npupoje, Gu3nyecKkue U XMMHUECKHUEe CBOMCTBA (peakuuu TOPeHHUs).
Oxcunpl. [lpumenenue xucnopoma. CrnocoObl TONy4YeHHS KHUCIOpoda B Jabopartopuu u
npoMelieHHocTu. KpyroBopot kucnopoaa B mpupone. O30H — auioTpomHas MoaudUKanus
KHCTIOpO/Ia.

TemmoBoit 3¢h(dekT XUMHUECKON peakluH, TEPMOXUMHUYECKUE YPaBHEHHS, SK30- U
SHAOTEPMHUUYECKUE peaKUuH. TOIMIMBO: Yroidb M METaH. 3arpsi3HEHHE BO3AyXa, YCUJICHHE
MapHUKOBOTO P QeKTa, pa3pylieHne 030HOBOTO CIOS.

Bomopon — »snemeHT M mpocroe BemecTBo. HaxokneHue Boxopoja B MPUPOJE,
(buznuecKkrue U XMMUYECKHE CBOWCTBA, IPUMEHEHHUE, CIIOCOOBI MmotyueHus. KuciaoTs! u conu.

MonsipHblil 00bEM ra3oB. Pacu€Tsl 10 XUMHUUECKUM YpaBHEHHSIM.

®dusnyeckue cBoMcTBa BOAbL. Bonma kak pacrBoputens. PactBopbl. HackimeHnHsie u
HEHACBHIIIEHHbIE PacTBOPBL. PacTBOpUMOCTH BellecTB B Boje. MaccoBasi J0Jsi BEUIECTBa B
pactBope. Xumudeckue cBoicTBa BoJbl. OcHOBaHMs. Poib pacTBOpoOB B MPUPOJE U B KU3HU



yenoBeka. KpyroBopoT BOJibI B Ipupoje. 3arps3HEHUE MPUPOAHBIX BOJ. OXpaHa W OYUCTKA
MIPUPOTHBIX BOJI.

Knaccudukanuss Heopranmdecknx coeaumHeHuid. Oxcunpl. Kimaccudukanus OKCHIOB:
cojsieoOpa3ymomue (0OCHOBHBIC, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasytomue. Homenknarypa
okcu10B. Du3nyecKue U XUMUYECKUE CBOMCTBA OKCUI0B. [lomydeHne okcuaoB.

OcHoBanms. Krnaccuduraruss OCHOBaHMIA: WIETOYM M HEPACTBOPUMBIC OCHOBAHHUSI.
Homenknarypa ocHoBanmil. ®Pu3MuUecKMe M XUMHUYECKHE CBOMCTBAa OCHOBaHMW. [lomydeHue
OCHOBAHMM.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kuciot. @U3NYECKHe ¥ XUMHYCCKHC
cBoiicTBa KuCIOT. P akruBHoctu MmetauioB H. H. bekerosa. [lonyuenne Kucior.

Comu. Homenxknarypa coneil. ®usznueckue U XUMU4ecKue cBoicTBa coseil. [lomyueHue
COJIEH.

I'eneTnyeckas CBsI3b MEXy KJIaCCAMH HEOPTAaHUYECKUX COSIMHEHUH.

Xumuueckuit IKCnepumenm:

KaueCTBEHHOE ONpPEJIEIEHNE COJIepPKaHus KUCIOpoJia B BO3YyXe, MOIydYeHUue, COOMpaHue,
pacro3HaBaHUE W HM3yYEHHWE CBOMCTB KHUCJIOPOJa, HAOIIOJEHUE B3aWMOJICHCTBUSI BEIIECTB C
KHCJIOPOJIOM M YCJIOBHS BO3HMKHOBEHHUS W TPEKpaIleHus ropeHus (mokapa), 03HAKOMJICHHE C
oOpasraMu OKCHJIOB M OIHMCAHWE WX CBOMCTB, MOJY4YeHHE, COOMpaHUe, paclio3HaBaHUE U
H3yYeHHe CBOWCTB BOJOpoaa (ropeHwe), B3amMmojeiicTBue Bojopoga ¢ okcugom wmean (I1)
(BO3MOXHO HCIOJIb30BAaHUE BHUIEOMATEPHANIOB), HAOMIOIEHHE 00pa3IOB BEIIECTB KOJUYECTBOM
1 Mousb, UccmenoBaHuEe OCOOEHHOCTEH PACTBOPEHHS BEIIECTB C Pa3IMYHON PACTBOPUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHON MACCOBOM JI0JI€ pacTBOPEHHOIO BENIECTBA,
B3aMMOJICHICTBUE BOJABI C MeTalylaMH (HaTpueM M KajblueM) (BO3MOXKHO HCIOJIb30BaHUE
BHJIEOMATEpPUANIOB), UCCIEeN0BaHHEe OOpa3lOB HEOPraHMYECKHX BEIECTB PAa3JIMYHBIX KJIACCOB,
HaOJI0/IeHNEe W3MEHEHMsI OKPACKH WHIMKATOPOB B PACTBOPAX KHUCIOT W IIENOYEH, H3ydeHHE
B3auMojeiicTBus okcuma meau (ll) ¢ pacTBopoMm cepHOM KHCIOTHI, KHUCIOT C MeETajUlaMH,
peakuuii HeWTpaau3aluM, I[OJYyYeHHE HEpPAaCTBOPUMBIX OCHOBAHMUI, BBITECHEHHUE OJHOTO
MeTajula IPyruM U3 pacTBOpa COJIM, PEIICHHE SKCIEPUMEHTANIBHBIX 3aa4 110 TeMe «BaxHelmue
KJIACChl HEOPraHUYECKUX COCTUHEHUID.

Ilepuonuveckuii 3akoH u Ilepnoanyeckasi cucrema xummu4yeckux jiementos /. HU.
MenpgesieeBa. Ctpoenne aToMOB. XMMH4YeCKas cBA3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBpie mMOMBITKM KJIACCU(UKALKUKM XUMHYECKUX dleMeHToB. [loHsTHe o rpymmax
CXOJHBIX AJIEMEHTOB (ILI€JIOYHBIEC U IIETOYHO3EMENIbHBIE METAJUIbI, TAIOTeHbl, HHEPTHBIE T'a3bl).
DneMeHTHI, KOTOpbIe 00pa3yoT aM(pOTepHbIE OKCUABI U THIPOKCUJIBL.

Ilepuomnueckuit 3akoH. llepuommueckass cucrteMa XuUMHA4YeCKHX siemeHtoB J[. U.
MenneneeBa. KopoTkomepuonnas u anuHHonepuogHas ¢opmel [leprogudeckoid CUCTEMBI
xumuyeckux snemeHToB JI. WM. MengeneeBa. llepuonbr m rpynmnbel. Dusznueckuii cMmbICi
MOPSAKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIBI AIEMEHTA.

Crpoenune artomoB. CoctaB aroMHbIX sdAnep. HM3otombl. nextpoHsl. CrpoeHHue
AIIEKTPOHHBIX 000J0YEK aTOMOB MepBbIX 20 XUMUYECKUX dNIeMeHTOB [leproaudeckoii CUCTEMbI
J. W. MenneneeBa. XapaKTepUCTUKAa XUMHUUYECKOTO 3JEMEHTa IO €ro IOJIOKEHUI0 B
ITepnoauueckoii cucreme /. M. Menzeneesa.

3aKOHOMEPHOCTH U3MEHEHHUS paauyca aTOMOB XUMHUUYECKHUX JI€MEHTOB, METAJUTMYECKUX U
HEMETAJUTMYECKUX CBOMCTB MO IPYIIaM U MEePUOAAM.



3nauenue Ilepuonnueckoro 3akona u Ileproanyeckoit CUCTEMbI XUMUUECKUX 3JIEMEHTOB
JUIsl pa3BUTHA HayKku U npaktuku. J[. M. MenneneeB — yd€HbIN U IpaKJaHUH.

Xumuueckas CBSI3b. KoBanenrtnas (nonstpHast u HETOJIsIpHAST) CBSI3b.
DNEeKTPOOTPULIATENILHOCTh XUMUYECKUX 31eMeHTOB. MloHHas! CBS3b.

Crenenp  okucieHus. OKHUCIUTEIBHO--BOCCTAHOBUTENbHBIE — peakiuu. [Iporecchb
OKHUCIICHUS U BOCCTAHOBJICHUSI. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

M3y4YeHHE OOpa3IOB BEIICCTB METAUIOB M HEMETaIOB, B3aUMOJICHCTBUE THIPOKCHIA
[IMHKA C PAcTBOpaMU KHUCJIOT M IIEJIOYEH, MPOBEICHUE OIBITOB, WIIIOCTPUPYIOIIUX MPUMEPHI
OKHCITUTEIHHO-BOCCTAHOBUTEIILHBIX PEaKLUi (TOpEHUE, PEaKIIUU Pa3I0KeHHs, COCTMHEHNS).

Meostcnpeomemmnuoie ceasu

Peanuzarust MeXnpeAMETHBIX CBSA3EH NPH M3y4YEHUH XMMHUH B 8 KJIACCE OCYIIECTBIIACTCS
Yepe3 HCIMOJb30BaHME KaK OOIIUX €CTECTBEHHO--HAYYHBIX TOHSATHH, TaK W TOHSTHM,
SIBJISTIOLIIAXCSI CACTEMHBIMH JIJIs1 OTACIIBHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO IHUKIIA.

OO0mue ecTecTBEHHO--HAyYHbIE TOHITHUS: HAy4YHBIM (DaKT, THUIOTE3a, TEOpHs, 3aKOH,
aHalnW3,  CHHTE3,  Kiaccuukanus,  MEePUOJUIHOCTh,  HAOTIOJEHUE,  DKCIEPUMEHT,
MOJISTUPOBAHNE, U3MEPEHNE, MOJICIIb, SIBIICHHE.

®dusmka: Marepus, aroMm, DOJIEKTPOH, NPOTOH, HEUTPOH, WOH, HYKIUJ, HW30TOIIBI,
PaIMOaKTUBHOCTh, MOJICKYJA, JJICKTPUYECKUIN 3apsij, BEIIEeCTBO, Telo, O0BEM, arperatHoe
COCTOSIHME BEIIECTBa, a3, (U3WYECKHE BEIMYHMHBI, CIMHUIBI W3MEPEHUs, KOCMOC, TUIAHETHI,
383151, ComHIIE.

buonorus: ¢potocunres, npixanue, ouocdepa.

l'eorpadusa: armocdepa, rumpocdepa, MUHEpabl, TOPHBIC TOPOABI, TIOJIE3HBIC
HCKOIaeMbI€, TOILIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XUMHYeCKasi peaKIusi

Ilepuonuueckuii 3akoH. Ilepuomuueckass cucrema XuMHUeckux d3yemeHtoB [l .
MenneneeBa. CrpoeHue aroMoB. 3aKOHOMEPHOCTH B HU3MEHEHHUU CBOMCTB XUMHUYECKHX
AJIEMEHTOB TMEPBBIX TPEX MEPUOAOB, Kallus, KalblUsi U HUX COCIUHEHUN B COOTBETCTBUU C
MOJIOKEHHUEM 3JIeMeHTOB B [leprnoanueckoii cucteme U CTPOCHUEM HX aTOMOB.

Crpoenue BemiecTBa: BHJIBI XUMHYECKOW CBsI3U. THIBI KPUCTAJUIMYECKUX PELIETOK,
3aBUCHUMOCTh CBOMCTB BEIECTBAa OT THIMA KPUCTAUIMYECKOW PEHmETKH W BHJA XUMHYECKON
CBSI3H.

Knaccudukanuss v HOMEHKIATypa HEOPraHMYECKUX BEIIEeCTB. XHUMHUYECKHE CBOWMCTBA
BEIECTB, OTHOCSIIMXCS K Pa3jMYHBIM KJaccaM HEOPraHMYECKUX COCIMHEHUH, TeHeTHYecKas
CBSI3b HEOPraHUYECKHX BEIIECTB.

Knaccudukanus XMMUYECKUX PEakIUil MO pa3IMYHbIM MpHU3HAKaM (IO YKCIY U COCTaBY
YYaCTBYIOIIMX B PEaKIUU BEIIECTB, MO TEmIoBOMY 3(hdexTy, mo H3MEHEHHIO CTeneHen
OKHUCJICHUS XUMUYECKHX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYaCTHIO KaTaau3aropa). DK30- U
SHAOTEPMHUUYECKHE PEAKIINHU, TEPMOXUMUYECKNE YPABHEHUSI.

[Tonsitne o ckopoctu xuMuyeckoil peakuuu. [lonarue o6 oOpaTUMBIX M HEOOPATUMBIX
XUMUYECKUX peakuusx. [IoHsATHE O TOMOTreHHBIX M TeTeporeHHbIX peakuusax. [lonarue o
karanuze. [loHsATHe O XuMHUeCKOM paBHOBecHHM. @DakKTOpbl, BIMSIONIME HAa CKOPOCTh
XUMUYECKON PEaKklUy U MOJI0KEHNUE XUMHUUECKOTO PaBHOBECHSI.



OKHCANTENBHO-BOCCTAHOBUTEBHBIE PEAKIMM, 3JIEKTPOHHBIM OalaHC OKUCIMTEIBHO-
BOCCTaHOBUTEIbHON peakunu. CoCTaBiI€HHE YPAaBHEHHM OKHCIHUTEIbHO--BOCCTAHOBUTEIIBHBIX
peaKiuii ¢ UCIOJIb30BAaHHUEM METOA IEKTPOHHOTo OanaHca.

Teopust 3MEKTPOIUTUYECKON TUCCOLMALNU. DIIEKTPOJIUTHI U HEINEKTpoIuThl. KaTnonsl,
aHUOHBI. MeXaHHM3M JHCCOIMALIMM BEUIECTB C pPa3jIMYHbIMM BHJIAMU XUMUYECKOM CBS3H.
Crenenp auccouuanyy. CUIbHBIE U CI1a0bI€ AIEKTPOJIUTHI.

Peakuuu moHHoro ooMeHa. YciaoBHUS NMPOTEKAaHUs PEaKUMi MOHHOrO oOMEHa, MOJIHBIE U
COKpallEHHbIE MOHHBIE ypaBHEHHs peakuuil. CBOICTBa KUCIIOT, OCHOBaHMM M COJEH B CBETE
MIPEJICTaBICHU 00 3JIEKTPOIUTUYECKON aucconuanuu. KadecTBeHHblE peakUuud Ha HOHBL
[TonsiTHE O THAPOIU3E COJIEH.

Xumuueckuil IKcnepumenm:

03HAaKOMJICHHE C MOJEISMHU KPUCTAJUIMUECKUX PEIIETOK HEOPraHWYECKUX BEIIECTB —
METaJJIOB M HEMeTauloB (TpaduTa M ainMasa), CIOXKHBIX BELIECTB (XJIOpUAAa HaTpHs),
HCCIIEIOBAaHUE 3aBHUCHUMOCTH CKOPOCTH XHMMUYECKON peakIUu OT BO3JEHCTBHS pa3iIUYHBIX
(akTOpOB, HCCIEIOBAHUE AJIEKTPOIPOBOJHOCTH PACTBOPOB BEUIECTB, MpOIlEcca IUCCOLMALUU
KHUCJIOT, Imejoyedl U cojieil (BO3MOKHO HCIIOJIb30BaHHE BHUJEO MaTepuasoB), IMPOBEIEHUE
OTIBITOB, WJITIOCTPUPYIOUIUX MpPU3HAKU MPOTEKAHUS peaklMii MOHHOro oOMeHa (oOpa3zoBaHUE
ocaJika, BblJeJIeHHE Tra3a, oOpa3oBaHHE BOJbI), OIBITOB, WUIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakiuil (ropeHue, peakiuu pa3iokKeHHs, COEAMHEHHUS),
pacrno3HaBaHHe HEOPraHMYECKUX BELIECTB C IMOMOIIBIO KAaYECTBEHHBIX PEAKIMil Ha HOHBI,
pelIeHre SKCIEpUMEHTaIbHbIX 3a/1a4.

HemeraJuibl M MX COeIUHEHHA

OOmast xapakTepucTuka ranoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTE€pPHbIE
creneHd okucieHuss. CrtpoeHue M (U3MYECKHUE CBOMCTBA IMPOCTBHIX BELIECTB — TaJIOTE€HOB.
XHWMHUYECKHE CBOMCTBA Ha MpuUMeEpe XJopa (B3aMMOJCHCTBHE C MeETaJJIaMH, HEMETaJUIaMU,
menouamu).  XsopoBojopond. ComsHas —KHCIOTa, XHUMHUYECKHE CBOWCTBA, IOJIyUYCHHUE,
npuMeHeHue. JleicTBre xjiopa 1 XJIOpOBOJOPO/Ia Ha OPTaHU3M 4YeJIoBeKa. BaxkHennue Xiaopuasl
U X HAaXO0XICHHUE B IIPUPOJIE.

OOmast xapakrepuctuka 31eMeHTOB VIA-rpynnbl. OCOOEHHOCTHM CTPOEHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CTtpoeHue M (pu3MyYeckue CBOWCTBA IPOCTBIX BELIECTB —
KHCJIOpOAa U cepbl. AJUIOTPONHbIE MOIU(HKALMU KUCIOpOJa U cepbl. XUMHUYECKUE CBOMCTBA
ceppl. CepoBoJOpoJ, CTpoeHue, (U3NYEeCKHe M XUMHUYecKue cBoilcTBa. OKCHIBl cepbl Kak
IIPEJCTaBUTENIN KUCIOTHBIX OKCHJIOB. CepHas KUCIIOTa, (U3UYECKUE M XMMHUYECKHE CBOMCTBA
(oOmme kak MpeacTaBUTENs Kiacca KUCIOT M creuudpuueckue). XHUMUYECKHE PEaKIUH,
JeKale B OCHOBE IPOMBILIUIEHHOIO CIoco0a MOIydeHUs cepHOM kucioTel. [IpuMeneHue
cepHOM kucaoThl. CoM CepHOM KMCIOTHI, KaUeCTBEHHAs peaklus Ha cyiab(ar-uoH. Haxoxnenue
ceppl U €€ COEAMHEHHMH B MpUpoAe. XHUMHUYECKOE 3arpsi3HEHUE OKPYXKAIOUIEH Ccpelbl
COEJIMHEHUSIMH Cepbl (KHCIOTHBIE NOXAM, 3arps3HEHUE BO3JyXa U BOJOEMOB), CIIOCOOBI €ro
IIPEIOTBPALLEHUS.

OOmas xapakTepucTuka 531eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOEHHS AaTOMOB,
XapakTepHble CTENEeHM OKHCICHUsA. A30T, pacHpoCTpaHeHHWEe B Hpupoje, Qusnueckue u
XUMUYeckue cBoicTBa. KpyroBopoT a3ora B mpupoje. AMMHAK, ero GU3NUYECKUe U XUMUUECKUE
CBOICTBA, MoyyueHue U npuMeHnenue. Coinm aMMOHUS, UX (U3NUYECKHE U XUMUUYECKHE CBOMCTBA,
npuMeHeHne. KauecTBeHHas peakuusi Ha MOHBI aMMOHHUSA. A30THas KUCIIOTa, €€ IOJIy4EHUE,
¢u3nyeckue M XMMUYECKHE CBOMCTBAa (0OLIMEe Kak TNpeACTaBUTENs Kiacca KUCIOT U
cneuupuyeckue). Vcnonap3oBaHue HUTPATOB M COJEH aMMOHHUS B KauyeCTBE MUHEPAJIbHBIX



ynoopeHuii. XuMHUECKOE 3arps3HEHUE OKPYKAIOIICH Cpebl COSAMHCHUSIMH a30Ta (KHUCIOTHBIE
JOX/IW, 3arps3HEHHE BO3AyXa, MOYBBI M BOA0OEMOB). Pochop, amnorponHble MoAUDUKAIUU
dochopa, duznueckne u xummuueckue cpoiicta. Oxcun docdopa (V) u dochopnas kucnora,
¢u3nyeckne M XHUMHYECKHE CBOICTBa, moiydeHue. Mcmonb3zoBanue ¢ochaToB B KauecTBE
MUHEPaAJIbHBIX YIOOPEHUH.

OO6mas xapakrepuctuka 31eMeHTOB |VA-rpynnbel. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKkTepHbIE CTENECHH OKHCICHHS. YTIIEPO, aJUIOTPOIHbIE MOIU(HUKAIINN, PACTIPOCTPaHEHHE B
npupoie, PU3nIecKre U XUMHYECKHUEe cBoKcTBa. Ancopouus. KpyroBopoT yriepojaa B pupoie.
Oxcunsl yriaepona, ux (GU3NYECKUE U XUMUYECKHE CBOWMCTBA, JICHCTBHE HA KUBBIC OPraHU3MBI,
MOJIyYeHHE U NPUMEHEHHE. DKOJOrMYeCKue MpoOiieMbl, CBs3aHHbIe ¢ okcuaoM yriaepoaa (1V),
TUI0TE3a I100aIbHOTO MOTEIUIEHUs KJIMMaTta, NapHUKOBBIN 3PQexT. YroyibHas KUCIOTa U €€
conM, WX (pU3MUECKHMe W XMMHYECKHE CBOMCTBA, MOJy4YeHHWE M TpuMeHeHue. KauecTBeHHas
peakuuss Ha  KapOoHaT-woHbl. Mcnonp3oBanue  kapOoOHaTOB B OBITY, MEIUIMHE,
MIPOMBIIIJIEHHOCTH U CEJILCKOM XO035HCTBE.

[lepBoHauanbHble TOHATUS 00 OPraHWYECKUX BELIECTBAX KaK O COECIUHEHMSX yIiepoja
(MeraH, oTaH, OSTWUJIEH, AalleTWJIEH, JTaHOJ, IJHMIEpPUH, YyKcycHass Kkuciorta). Ilpuponnsie
WCTOYHUKU YTJIE€BOAOPOJOB (Yrojib, MPHUPOJAHBIM Ta3, HEPTh), MPOAYKTHl HX MepepadOTKH
(6eH3uH), UX POJIb B OBITY U TIPOMBINIIEHHOCTH. [ToHATHE 0 OMOJIOTUYECKH BaXKHBIX BEIECTBAX:
KUpax, Oenkax, yrieBoJax — W HMX pOJIM B KU3HU ueloBeKa. MarepuallbHOE €IUHCTBO
OpPraHUYeCKUX U HEOPTaHMUECKUX COCTHHEHUH.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOMICTBa, MOJy4YeHHE U MPUMEHEHHUE.
Coemunenus kpemHusi B mpupone. OOmue mnpexacraienus o6 oxcume kpemuus (1V) wu
KpeMHHEeBO# kucioTe. CHIIMKATHI, UX UCIIOJIb30BaHUE B OBITY, B TPOMBIIINICHHOCTH. BaxkHelme
CTPOMTENIbHBIE MaTepHallbl: KepaMHuKa, CTEKJIO, IIEMEHT, OeToH, jkene300eroH. I[IpoGiemsl
0€30MacHOTO UCMOJIb30BAaHUS CTPOUTEIBHBIX MAaTEPHAIOB B IOBCETHEBHOM KU3HU.

Xumuueckuil IKcnepumenm:

n3ydyeHue oO0pas3lOB HEOPTaHMYECKHX BEIIECTB, CBOMCTB COJITHOM KHCIOTHI, IPOBEACHUE
KaueCTBEHHBIX PEaKIUil Ha XJIOPUI-UOHBI U HAOIIOJCHHE MPU3HAKOB MX MPOTEKAHMS, OIBITHI,
oTpaxaromue (PU3NYECKue U XUMHUYECKHE CBONCTBA rajoreHOB W MX COCTUHEHHH (BO3MOKHO
UCI0JIb30BAHME BHUICOMATEPHUANIOB), O3HAKOMIIEHHE C 00pasllaMH XJIOPUIOB (TaJIOTeHUIOB),
O3HaKOMJIEHHE C oOpa3uaMu cepbl U €€ COeIMHEHUSMU (BO3MOXXHO HCHOJIb30BaHHE
BHUJICOMATEpUANIOB), HAOMIOJEHHE IMpolecca OOyriuBaHMs — caxapa IO JAeWCTBHEM
KOHLIEHTPUPOBAHHON CEPHOM KUCIOTHI, M3yYeHHE XUMUYECKHX CBOWCTB pa30aBICHHON CEpHOI
KHUCTIOTHI, TIPOBEJICHHE KAa4eCTBEHHOU peakuuu Ha cynb(arT-uoH W HaONIIoeHuE IMpH3HaKa eé
MPOTEKAaHUs, O3HAKOMJICHHE ¢ (PU3MYECKMMH CBOWCTBaMHU a30Ta, docdopa M UX COCTUHEHHI
(BO3MOKHO HCIIOJIB30BaHKUE BHACOMATEPUAIOB), 00pa3iaMu a30THBIX U PochOpHBIX ya0OpeHui,
MoJIyueHue, coOMpaHue, pacrno3HaBaHUE M U3YYEHHE CBONCTB aMMHaka, IPOBEICHUE
KaueCTBEHHBIX peakuuid Ha HOH aMMOHUA U ¢ocdar-uOH M H3YYEHHE MPHU3HAKOB UX
MIPOTEKaHMsl, B3aUMOJICHICTBHE KOHIIEHTPUPOBAHHOW A30THOM KHCIOTHI ¢ MeAbI0 (BO3MOXHO
UCIOJb30BAHNE BUAEOMATEPHUAJIOB), M3y4E€HHE MOJeNell KpPUCTAIMUECKUX PEIETOK anMasa,
rpaputa, QyiepeHa, O3HAKOMJIEHHE C HPOLECCOM aJCcOpOIMM PACTBOPEHHBIX BEIIECTB
aKTUBUPOBAHHBIM YITIEM M YCTPONCTBOM MPOTUBOrasa, MoJiydeHue, cooupaHue, pacro3HaBaHue
U U3y4eHHE CBOMCTB YIJIEKHCIIOTO ra3a, MpOBEJCHHE KAaueCTBEHHBIX peakluil Ha kapOOHAT U
CHJIMKAT-MOHBl M M3y4YeHHWE INPU3HAKOB UX IMPOTEKaHMs, O3HAKOMJIEHHE C TMPOJyKIUeH
CHJIMKaTHOM HPOMBIIIJICHHOCTH, PELICHHEe AKCIEPHUMEHTAIbHBIX 3a7ay 1o Teme «Baxueimue
HEMETaJUIbl U UX COCTUHEHUSD.



MeTaJuibl M X COEIMHEHUS

OOmasi xapakTepuCTUKa XHMHUYECKUX DJJEMEHTOB — META/UIOB Ha OCHOBAaHWHM WX
noJioxkeHnud B [lepuoanueckoi cucreMe xumuueckux aiemeHToB . . MenzeneeBa u crpoeHus
atomoB. CTpoeHue MeTaUIoB. MerayuiMueckass CBsI3b M METaJUIMYECKas KpHUCTAJLTMYECKas
peméTka. DJIEKTPOXUMUYECKUN psAJl HapsHKeHUH MeTauioB. DU3MYECKHEe U XUMHUYECKHE
cBoiicTBa MeTauioB. OOIMe crnocoObl MojiydeHusi MeTayuioB. [loHsATHE O KOPPO3UU METAILIOB,
OCHOBHBIE CIIOCOOBI 3aIUTHI KX OT KOppo3uu. CruiaBsl (CTajb, YyTr'yH, JIOPATIOMUHUN, OpOH3a) U
WX MPUMEHEHUE B OBITY M POMBIIILICHHOCTH.

[[lerounble MeTasuIbL: TIOJI0KEeHUE B [leproinueckoi cucTeMe XUMUYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa, cTpoeHHE MX aTOMOB, HaXOXJeHUE B npupoje. OU3NUecKue U XUMUYECKUE
cBOMCTBa (Ha mpuMepe HaTpust U Kayusi). OKCUIBI M THAPOKCUIBI HATpHS U Kanus. [Ipumenenue
IIEJTOYHBIX METAJJIOB M UX COCTUHECHHIA.

[[leroyHO3EMENBHBIE METAIBI MAarHUM W KalblUMil: moJioxkeHue B [lepuoanyeckoit
cucremMe xumuyeckux sneMeHToB [[. M. MeHneneeBa, CTpOCHHME MX aTOMOB, HaxOXKJICHHUE B
npupoae. Ou3znyeckue U XMMUYECKHE CBOMCTBA MarHusl U KaJblusa. BakHeillue coenrHeHus
Kanpus (OKCHUJI, TUAPOKCU, coyn). JKECTKOCTH BOJBI U CIIOCOOBI €€ YCTpaHEHUSI.

AmoMuHM: TosiokeHue B Ilepmonnueckoil cucrteMe XUMUYECKHX 3ieMeHToB J[. M.
MenpeneeBa, CTpOCHHE aTOMa, HaXOXAeHHE B Mpupojie. Pu3nueckre U XUMHUYECKHE CBOHMCTBA
ATIOMUHUS. AMQOTEpPHBIE CBOMCTBA OKCHA M TUIPOKCHUIA ATTFOMUHUS.

Kenezo: mnonoxenue B Ilepuoanueckort cucrteme xumuyeckux isnementoB [l .
MenpeneeBa, CTpOCHHE aToMa, HaxoJaeHue B mpupoje. Ousnyueckne u XMMUUECKHE CBOWMCTBA
xkene3a. Okcuabl, ruapokcuasl U conu xene3a (I1) m sxemesa (11l), ux cocras, cBolicTBa u
MOJTy4YECHHE.

Xumuueckuil IKCnepumenm:

O3HaKOMJICHHE C O00pa3llaMl METa/lIoB M CIUIaBOB, MX (U3UYECKUMH CBOWCTBAMHU,
W3YYEHHUE PEe3yJbTaTOB KOPPO3WH METAJUIOB (BO3MOXKHO MCIIOJIb30BAaHUE BUIEOMATEPHUAIIOB),
0COOCHHOCTEH B3aMMOJICHCTBUS OKCUAA KalbIMs U HATPUS C BOJIOH (BO3MOYXHO MCHOJIb30BAaHUE
BUJICOMATEPUANIOB), HCCJIEOBAHHE CBOMCTB KECTKOW BOJBI, MpOIlEccCa TOPEHUS JKele3a B
KUcIopoae  (BO3MOXHO  HCIOJBb30BaHHE  BUAECOMATEpHUAJOB), IMPU3HAKOB  MPOTEKaHUs
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, KajblHs, alFOMUHUS, LUWHKA, *kene3a (I1) u xenesza
(1), memu (11), HabaromeHne W OMKCAHUE MPOLIECCOB OKPALIMBAHUS IITAMEHH MOHAMH HATPHS,
KaJusl U Kanblus (BO3MOXHO KCIOJIb30BaHUE BUAEOMATEpUAsIOB), UCCIe0OBaHNE aM(pOTEPHBIX
CBOMCTB THJIPOKCUJIA aJTIOMHHUS U THIPOKCUA LIMHKA, PEIICHUE SKCIIEPUMEHTAIIbHBIX 3aJa4 110
TeMme «BaxkHelne MeTajlyibl U UX COETUHEHUSD.

X¥MHUA U OKpYKaIIas cpena

BemectBa n matepuainsl B OBCEJHEBHOW KU3HU YellOBeKa. be3zomacHoe MCHOJb30BaHUE
BEIIECTB M XUMHUYECKHX peakiuuil B ObITy. IlepBas momMomib Npu XUMHUYECKUX OXKOrax u
OTpPABJICHUSIX.

XUMHYeCcKoe 3arpsi3HEHHE OKpYyKarolel cpebl (MpeaenbHas JOMycTUMasi KOHIIEHTpaIus
BemecTs, nanee — [1JIK). Ponb xuMuu B penieHuu 5K0JI0THIECKUX PoOIeM.

Xumuueckuii IKcnepumenm:

M3y4eHHue 00pa3lioB MaTepuanoB (CTEKIIO, CIIaBbl METAJIOB, MTOJTMMEPHBIE MaTEpUalbl).

Mescnpeomemmuoie céazu

Peanuzaius MexnpeaAMETHBIX CBSI3€M MPU U3YUYEHHHM XUMHH B 9 Kiacce OCYILECTBISIETCS
yepe3 HCIOJb30BaHWE KaK OOMIMX €CTeCTBEHHO-HAYYHBIX TIOHATUN, TaK U TOHSTHH,
SIBJISIFOLLIMXCSI CACTEMHBIMH JJIs1 OTACJIbHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO LIUKIIA.



OOme ecTecTBEHHO-HAYYHbIE IOHSTHS: HAYYHbIM (aKkT, TUHOTE3a, 3aKOH, TEOPHS,
aHanM3, CHHTE3,  Kilaccu(uKamus,  MEepHOJAUYHOCTb,  HAONMIOACHUE,  DKCIIEPUMEHT,
MO/ICTTUPOBAHUE, U3MEPEHUE, MO/JIEIIb, SIBICHUE, TAPHUKOBBIN 3(h(HEKT, TEXHOIOTHS, MaTepPHUAIbI.

@dwusmuka: Marepus, aToM, O3JEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKIHA, H30TOIbI,
pPaaMOaKTUBHOCTb, MOJIEKYNA, OJJIEKTPUYECKUH 3apsl, I[POBOJHHUKH, IOJYIIPOBOJHUKH,
IMAJIEKTPUKH, (POTODIIEMEHT, BEIIECTBO, TEJNO, 00BEM, arperaTHoe COCTOSIHME BEIIECTBa, TI'as,
pacTBOp, pPacTBOPHUMOCTb, KpUCTAJUIMYECKas pEHIETKA, CIUIaBbl, (U3WYECKHE BEIWYHHBL,
€IMHULIBI U3MEPEHUS], KOCMUYECKOE ITPOCTPAHCTBO, IJIAHETHI, 3BE3/1bl, COIHIIE.

Bbuonorus: ¢otocunTes, npixanue, O6wocdepa, 3KOCHUCTEMa, MHUHEpaJIbHBIE YI0OpEHUs,
MHUKPO3JIEMEHTBI, MaKPOJIEMEHTHI, IUTATEJIbHbIE BEILIECTBA.

l'eorpadusa: armocdepa, ruapochepa, MuHEpadbl, TOpPHbIE TIOPOJBI, TOJE3HbBIE
HCKOIIae€Mbl€, TOIJIMBO, BOJAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUSA INPOI'PAMMBLI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHS IMPOrPAaMMbl OCHOBHOTO 00IIero o0Opa3oBaHuUs
JOCTHUTAIOTCS B X0/i¢ OOYUCHHSI XMMUHU B CJMHCTBE YU4COHOW M BOCITUTATEIILHOM JICSITEIBHOCTH B
COOTBETCTBUM C  TPAJAUIMOHHBIMH  POCCHHCKUMH  COLMOKYJIbTYPHBIMH M  JyXOBHO-
HPaBCTBCHHBIMH [[CHHOCTSIMH, MPUHSATHIMUA B OOIIECTBE MpaBHJIAMU M HOPMaMH TOBEICHHS H
CIIOCOOCTBYIOT IIPOLIECCaM CaAMOTIO3HAHUS, CAMOPA3BUTHS M COIIMAITM3AIINHI 00yJatOIIIXCSI.

JIMYHOCTHBIC pE3yNIbTaThl OTPAKAKOT TOTOBHOCTh OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
CHCTEMO} MO3WTHUBHBIX IIEHHOCTHBIX OPUCHTAIIMH M PACIIMPEHHE OMbITA JCATCIHHOCTH Ha e
OCHOBE, B TOM YHCJIE B YaCTH:

1) NaTpHOTHYECKOT0 BOCTIUTAHUS:

[ICHHOCTHOTO OTHOIICHUS K OTEYECTBCHHOMY KYJIBTYPHOMY, HCTOPHUYECKOMY U HAYYHOMY
HACJICIMI0, TOHUMAHUS 3HAYCHHs] XMMHUYECKOW HAayKH B JKM3HHM COBPEMEHHOIO OOIIeCTBa,
CIIOCOOHOCTH BJAJeTh JIOCTOBEPHOW MH(OpMANUEH O MEePEeIOBbIX MOCTHKCHUSAX M OTKPBITHSIX
MHUPOBOI M OTEUECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHHUAX 00 yCTpOWCTBE
MUpa 1 oOLIeCTBa;

2) rpaIaHCKOT0 BOCIIUTAHMS:

MPEJCTABICHHUS O COIMANBHBIX HOPMax M TpaBHJIaX MEKIMYHOCTHBIX OTHOIICHHHA B
KOJUIGKTUBE,  KOMMYHHMKATHBHOH  KOMIIETEHTHOCTH B OOIIECTBEHHO  IOJIC3HOM,
y4eOHO-HCCIIeIOBATENILCKOM, TBOPYECKOW MW JPYrHX BHIAX JEATEIBHOCTH, TOTOBHOCTH K
Pa3HO00pPa3HON COBMECTHOM NEATEIPHOCTH MPH BHINOJHEHHN Y4eOHBIX, TO3HABATEIBHbIX 3324,
BBITIOJTHCHUM XUMHYECKHX O3KCIIEPUMEHTOB, CO3JaHMU Y4YEOHBIX IPOCKTOB, CTPEMIICHHUS K
B3aMOIIOHUMAHHIO ¥ B3aHMOIIOMOIIN B MPOLECCE ITOH y4eOHOH AEATENbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IOBEJCHHE M IOCTYIIKA CBOHMX TOBAapHIICH C IO3WIUH HPABCTBEHHBIX WU
HPaBOBBIX HOPM C Y4ETOM OCO3HAHUS MOCIIEICTBHII IOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMS:

MHPOBO33PCHYECKHE  IPEACTABICHHS O  BEIIECTBE M  XMMHYECKOH  peakuuw,
COOTBETCTBYIOIINE COBPEMECHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABIIIOIIUE OCHOBY IS
NOHMMAHUSl  CYIIHOCTH HAay4YHOH  KapTHHBI ~MHpa, MPEICTaBICHUS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHsI MPUPOJBI, B3AUMOCBS3SX YEJOBEKa C MPUPOIHOI cperoil, o poiu
XUMHH B IO3HAHUH ITUX 3aKOHOMEPHOCTEH;

MO3HABATEIIbHBIC MOTHBBI, HAIPABICHHbIC HA IIOJyYCHHE HOBBIX 3HAHUI 10 XHUMHH,
HEOOXOMMMbIe Ul OOBSCHEHHs HAOII0JAeMbIX MPOLIECCOB U SIBJICHUIA, [MO3HABATEIBHOIA,
UH()OPMALIMOHHON M YUTATENBCKOIN KYIbTYphI, B TOM YHCIIC HABBIKOB CAMOCTOSITEIIBHON pabOThI
C y4eOHBIMHM TEKCTaMH, CIIPAaBOYHOW JIUTEPATYPOU, MOCTYIHBIMH TEXHHYCCKHMMH CpEICTBAMU
UH()OPMAIIMOHHBIX TEXHOJIOTHIA;

MHTEpeC K OOy4YEeHHUIO M TO3HAHHMIO, JIF0O03HATENBHOCTh, TOTOBHOCTh M CIIOCOOHOCTh K
caM000pa30BaHMIO, MMPOSKTHOW M MCCIENOBATENIBCKON JEATENFHOCTH, K OCO3HAHHOMY BEIOODY
HaIpaBJICHHOCTH U YPOBHS 00y4eHUs B JaJbHEHIIEM;

4) ¢popMHpOBaHHS KYJIbTYPHI 310POBbSI:

OCO3HAaHHE IIGHHOCTH JKM3HHM, OTBETCTBEHHOTO OTHOLICHUS K CBOEMY 370POBBIO,
YCTAaHOBKM Ha 3/I0POBBIH 00pa3 >KWU3HH, OCO3HAHUE IIOCIEICTBUHA W HENPHATHE BPEIHBIX
NPUBBIYEK (YIIOTPEOICHUS alKOTOJIsl, HAPKOTUKOB, KYPEHUs), HEOOXOJMMOCTH COOIIOACHUS



mpaBwI 0€30MacHOCTH MPH OOpAIEeHUH C XUMHUYECKAMHU BEIIECTBAMU B OBITY W peabHOU
KU3HU;

5) Tpy10BOT0 BOCIIUTAHUSI:

HMHTEPEC K MPAKTUIECKOMY U3YUEHUIO MPOPECCH U TPyAa pa3IMIHOrO pOja, YBAXKCHHE K
Tpyly W pe3yiabTaraM TPYJOBOW JEATEILHOCTH, B TOM YHCJIE€ HAa OCHOBE IPUMEHEHHUS
MpeAMETHBIX 3HAHUW TI0O XWMHH, OCO3HAHHBI BBHIOOP WHAMBUIYATbHONW TPACKTOPUU
MPOJOJDKEHHUST 00pa3oBaHUsl € y4ETOM JIMYHOCTHBIX HMHTEPECOB M CIOCOOHOCTH K XHMUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, YCTEIHOW MPO(eCCHOHAIBHOW NEITEIbHOCTH H
pa3BUTHUS HEOOXOAUMBIX YMEHHM, TOTOBHOCTD aJIalITUPOBATHCS B MTPOPECCHOHAIBHON CPEJIE;

6) 3K0JIOrHYecKOro BOCIIUTAHMS:

AKOJIOTUYECKH 11eJ1IecO00pa3Hoe OTHOIIEHUE K MPUPOJC KaK MCTOYHHKY KU3HHU Ha 3eMIle,
OCHOBE €€ CYIIeCTBOBaHMs, MOHUMAaHUE LIEHHOCTH 3J0pOBOr0 M 0€30macHOro odpasa *U3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (HU3MUYECKOMY M TICUXHYECKOMY 3/I0POBBIO,
OCO3HAHHE LIEHHOCTH COOJIIO/IEHUs MPaBUJl OE30MaCHOTO MOBEACHUS IPU paboTe ¢ BEIIeCTBAMHU,
a TaK)Ke B CUTYAIIHMX, YTPOKAIOIINX 3JJOPOBBIO U KU3HU JIIO/ICH;

CIIOCOOHOCTH TPUMEHSTh 3HAHUS, TMOJydaeMble MPH W3YYCHUH XUMUH, IS PEIICHUS
3a7a4, CBI3aHHBIX C OKPYXAIOUIEH MPUPOTHON CPEOH, ISl TOBBIIIEHUS] YPOBHS 3KOJIOTUYECKOM
KYJIbTYpbI, OCO3HAHUS TJI00ATHHOTO XapaKTepa SKOJOTHUECKHX MPOOJIeM M MyTed MX perieHus
MOCPEJCTBOM METOJIOB XUMHUHU, IKOJOTHYECKOTO MBIIIICHHS, YMEHHsI PYKOBOJICTBOBATHCSI UM B
IT03HABATENbHOW, KOMMYHUKATUBHOM M COLMAJILHON IIPAKTUKE.

METANPEAMETHBIE PE3YJIbTATBI

B cocrtaBe meramnpeaMeTHBIX pPE3ylIbTaTOB BBIACISIOT 3HAYMMbIE i (DOPMHUPOBAHUS
MHPOBO33pEHHUs OOlIeHAYYHbIe MOHATUS (3aKOH, TEOpHs, MPUHIUIN, TUNOTe3a, (akT, cUcTeMa,
MPOLIECC, PKCIEPUMEHT U JPYyroe.), KOTOpPbI€ HUCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4eOHBIX
MpeaIMeTax U MO3BOJISIOT HAa OCHOBE 3HAHUH U3 3TUX NMPEeAMETOB (POpMHUpPOBATH MPEACTABICHUE O
L[EJIOCTHOW HAy4yHOM KapTWHE MHpa, U yHUBEpcalbHble ydeOHbIE NEHCTBHUS (IMIO3HAaBATEIbHbIE,
KOMMYHHUKATHBHBIC, PEryJISTUBHBIC), KOTOpbIE OOECHeunBalOT (OPMUPOBAHHE TOTOBHOCTU K
CaMOCTOSITEIbBHOMY TUIAHUPOBAHUIO M OCYIIECTBICHUIO Y4€OHO 1eATeIbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1elCTBHS

Ba3oBble jJornueckue neiicTBus:

YMEHUSI MCHOJIb30BaTh MPUEMBI JIOTUYECKOIO MBIIIJIEHUS MPU OCBOCHHM 3HAHMI:
pacKpbIBaTh CMBICT XMMHYECKUX TMOHATHH  (BBIAEISATH HUX XapaKTEepHbIE IMPU3HAKH,
yCTaHABIMBATh B3aMMOCBSI3b C APYTUMU MOHSTUAMU), UCIIOIB30BATh MOHATHUS JJIsi OOBSICHEHUS
OTIENbHBIX (PAKTOB W SBJICHUIN, BBIOMPATH OCHOBAaHUS M KPUTEpUU IS Kiaccuuxanuu
XUMHUYECKUX BEIIECTB U XMMUYECKUX PEAKLIMi, yCTaHABIMBATh IPUUMHHO-CIICICTBEHHbIE CBS3U
MeX1y 0OBEKTaMU U3YyYEHUs, CTPOUTH JIOTHUECKUE pacCyXIeHusl (MHIAYKTUBHEIE, 1€ TyKTUBHbIC,
10 aHAJIOTUH), JIeNIaTh BBIBOJIBI U 3aKITIOUYCHHUS;

yYMEHHE MPUMEHSTHh B IMpoliecce MO3HAHMs MOHATHUS (MPEeIMETHbIe U MeTalpeIMETHBIE),
CUMBOJINYECKHE (3HAKOBBIE) MOJETH, HCIOIb3yeMble B XHUMHH, MPEoOpPa3oBBIBATH HIMPOKO
MpUMEHSIeMbIe B XHMHH MOJIETIbHBIC MPEJCTABICHUS — XUMUYECKUH 3HAK (CHMMBOJ JIEMEHTA),
xuMuueckas ¢opMyna MU ypaBHEHHE XHMHUYECKOW peakiuu — TMpU pelIeHnd YydeOHOo-
MO3HABATENbHBIX 3a/a4, C Y4ETOM OTHUX MOJEIbHBIX MPEJICTAaBICHUNW BBISBIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH H3Yy4aE€MbIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XUMHYECKUX DPEAKIHi, BBISBIATH OOIINE 3aKOHOMEPHOCTH, MPHUYMHHO-CIEACTBEHHBIE CBSI3H U
MPOTUBOPEUUS B U3y4aEMbIX MIPOLECCAX U SABJICHUSIX.

ba3zoBble uccienoBarebCKue 1eHCTBUA:



YMEHHUE HCIOJb30BaTh MOCTABICHHBIE BONPOCHI B KAa4eCTBE HMHCTPYMEHTA IO3HAHMA, a
TaKke B KadecTBE OCHOBBI Ui (OPMHUPOBAHHS TUIOTE3bl IO MPOBEPKE IMPABUIBHOCTH
BBICKa3bIBAEMBIX CYXKICHUH;

npuoOpeTeHue OMbITa MO IUIAHWPOBAHHMIO, OPraHM3alUU M TPOBEICHHUIO YUYCHHUECKUX
HKCIIEPUMEHTOB, YMEHHE HAOIIOAATh 32 XOJI0M IPOIIecca, CAMOCTOSTEILHO MPOTrHO3UPOBATH €T0
pe3ynbTat, (GopMyIHpoBaTh OOOOIICHHWS W BBIBOJBI IO pe3ylbTaTaM MPOBEAEHHOTO OIIBITA,
MCCIIEIOBAHUS, COCTABIISITh OTYET O MPOAETaHHOM padoTe.

Pa6ora ¢ undpopmanmueii:

yMeHHUE BbIOMPATh, aHAM3UPOBATh U HHTEPIIPETUPOBATh HH(DOPMAIHIO PAa3TUYHBIX BUIOB
1 (GOpM TIPEICTABICHUS, MTOTyIaEMYIO U3 Pa3HBIX HCTOUYHUKOB (HAYYHO-TIOIYJISIpHAS JIUTepaTypa
XAMUYECKOTO COJIEp)KaHUs, CIPAaBOYHbIE TMOcoOus, pecypcsl HWHTepHeTa), KpPUTHYECKH
OIICHUBATh MMPOTHBOPEUNBYIO M HEJJOCTOBEPHYIO HHPOPMAIIUIO;

YMEHHE MPUMEHSATh Pa3JIMYHbIE METOJIBI M 3AIPOCHI TIPU MOWCKE M 0TOOpE MH(GOPMAIHH U
COOTBETCTBYIOIINX JIaHHBIX, HEOOXOUMBIX JUTS BRITIOJTHEHUSI YI€OHBIX U TO3HABATEIBHBIX 33144
OTIPENIENIEHHOTO THUMA, MPHOOpPETeHHE OIbITa B O0JACTH WCIIOJIB30BaHUS HH(POPMAIIOHHO-
KOMMYHUKATHBHBIX TEXHOJIOTHIA, OBJIAJICHHE KYIbTYPOI aKTUBHOTO HCIIOJIb30BAHHUS Pa3IHIHBIX
MOWICKOBBIX CHCTEM, CaMOCTOSITENIbHO BBIOMPATh ONTUMAIBHYIO (OpMy TIpeACTaBICHUS
nHGOpPMAIMYA W WILTIOCTPUPOBATH pENIaeMbIe 3314 HECIOKHBIMH CXEMaMH, IHarpaMMaMH,
npyruMu popmamu rpaduku U UX KOMOUHAIMSIMU;

YMEHHE HWCIOJbh30BaTh W aHAIM3UPOBATh B Ipolecce YUYeOHON W HCCIIeIOBATEIHCKOM
JESTeTbHOCTH WH(OPMAIIHIO O BIUSHUY MPOMBIIUIEHHOCTH, CETBCKOTO X03SHCTBA M TPAHCIIOPTA
Ha COCTOSIHME OKPYKAIOUIEH MPUPOTHON CPEIbI.

KoMMyHMKaTHBHbIE YHUBEpPCAJIbHbIE Y4eOHbIe JeiCTBUSA:

YMEHUsSI 3aJaBaThb BOMPOCHI (B XoJe auaimora W (WiM) JUCKYCCHH) TIO CYIIECTBY
oOcyxnaemMoil Tembl, (OPMYIUPOBATh CBOM TPEUIOKEHUS OTHOCUTENIBHO BBIMOJIHEHUS
MpeJI0KEHHOM 3a/1a4u;

YMEHHUS TIPEICTABISATh MOJyYEeHHbIEC PE3yIbTaThl TO3HABATEIBHOMN AEATEILHOCTH B YCTHBIX
U THUCBMEHHBIX TEKCTax; JejaTh IPE3CHTAlUI0 Pe3yJbTaTOB BBIMIOJHEHUS XHUMHUYECKOTrO
JKCIEpUMEHTa (J1abopaTOPHOTO OIMBITA, JIAOOPATOPHOM pPabOTHI MO HCCIEAOBAHUIO CBONCTB
BEIIIECTB, Y4€OHOTO MMPOCKTA);

YMEHHsI y4eOHOT0 COTPYJHHYECTBA CO CBEPCTHHKAMU B COBMECTHOM MO3HABATENIbHOM U
UCCIIEIOBATENIbCKON JEATEIbHOCTH IpPU PEIIEHHMH BO3HUKAIOIIMX MPOOJIEeM Ha OCHOBE Yyuéra
oOLIMX HMHTEPECOB W COTJIAaCOBaHMS MO3UIMH (0OCyxkaeHus, oOMEeH MHEHUSMHU, «MO3TOBBHIE
HITYPMBI», KOOPJUHALIMS COBMECTHBIX JACHCTBHI, ONpeAeNeHue KPUTEPHUEB M0 OIICHKE KauecTBa
BBITIOJIHEHHOW paboTHI U IpyTHe).

PeryasiTuBHbIe YHHBepPCAJIbHbIE y4eOHbIe 1eiicCTBHUS:

YMEHHE CaMOCTOSITENIFHO OMPENeNsTh IeNd AesITeIbHOCTH, MIIaHUPOBATh, OCYIIECTBIIATD,
KOHTPOJUPOBaTh U MpPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JEATEIbHOCTh, BBIOMpATH
HauOosiee HPQPEeKTUBHbIE CIOCOOBI pelleHHs YUeOHbIX M [O3HaBaTEIbHBIX  3ajad,
CaMOCTOSITENIBHO COCTABIISITh WM KOPPEKTHPOBATh MPEMAJIOKEHHBIM alrOpuT™M AEHCTBUN MpuU
BBIMIOJIHEHUH 33JaHUM ¢ y4€TOM TMOJIydeHHMs HOBBIX 3HAHHMH 00 M3ydyaeMbIX OOBEKTaxX —
BEIIECTBAX U PEAKLUAX, OIIEHUBATh COOTBETCTBHE MOJYYEHHOTO pe3yibTaTa 3asBJICHHON LienH,
YMEHHE UCIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MIpe/ijiaraéMble B YCIOBUH 3a/ITaHUH.

MHNPEIMETHBIE PE3YJIbTATHI

B cocraBe mnpeaMeTHBIX pe3yabTaTOB IO OCBOEHHIO OO0S3aTENBHOIO COJEpIKaHUs,
YCTaHOBJICHHOTO JaHHOM (enepanbHON pabouell MporpamMmol, BBIJIENSIOT: OCBOCHHBIE



oOyJaromuMHUCs Hay4YHble 3HAaHUS, YMEHHUS W CIOCOObI JeicTBUE, crneunpuueckue s
npeaMeTHON o0macTh «XUMUS», BHIBI JEATEIFHOCTH MO TOJIYYEHHIO HOBOTO 3HAHUA, €rO

UHTEpIIpETALNY, TPEOOPA30BAHNIO U IPUMEHEHUIO B PA3IMUHbIX YU4EOHBIX U HOBBIX CUTYaLIUsX.
K xonmy obyuenus B 8 kiacce mpeaMeTHbIE pe3ynbTaThl Ha 0a30BOM YPOBHE JOJDKHBI
oTpakaTh c(HOPMUPOBAHHOCTH y OOYUAIOIINUXCS YMEHU:

pPacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKHX TMOHSATHH: aTOM, MOJIEKYyJa, XUMUYECKUM
JJIEMEHT, TMPOCTOE BEIIECTBO, CJOXKHOE BEIIECTBO, CMeCh (OJHOpOAHAs U
HEOJHOPOHAs), BAJICHTHOCTb, OTHOCHTEIIbHAs aTOMHAas M MOJIEKYJIsipHas Macca,
KOJIMYECTBO BEINIECTBA, MOJIb, MOJISIpHAsh Macca, MaccoBas JOJS XUMHUYECKOIO
JJIeMEHTa B COCJAMHEHUHU, MOJIIPHBIH OO0BEM, OKCHI, KHUCJIOTa, OCHOBAHUE, COJIb,
AIEKTPOOTPHUIIATEHHOCTD, CTETIEHh OKUCIICHHS], XUMUYECKast pEaKIus, KJIacCupUKaIus
peaKIuii: peakiuy COSAMHEHUS, PEAKIINK PA3JI0KEHUsI, PEAKIIUU 3aMEIIEHUS, PEaKIIIH
00MeHa, K30- U IHJAOTEPMHUUYECKUE PEAKIINH, TEIIIOBOU 2PPEKT peakiuu, siapo aToma,
AJIEKTPOHHBIM CJIOM aToMa, aToMHas OpOWTa b, paguyCc aroMa, XUMHUYECKas CBS3b,
TOJISIpHAsl ¥ HETOJIIpHAsh KOBAJICHTHAsl CBSI3b, MOHHAS CBSI3b, MOH, KAaTHOH, aHWOH,
pacTBOp, MaccoBasi JI0JIs BelecTBa (IPOIIEHTHAsI KOHIICHTPAIIHsI) B PaCTBOPE;
WJUTFOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XWMHYECKHX TOHSTHH W TPUMEHSTH ITH
TIOHSTHUS MPH OTIMCAHUU BEIIECTB U UX MPEBPAICHUN;

WCIIOJIb30BaTh XUMUYECKYI0 CHMBOJIMKY JUIsl COCTaBJeHUsS (OpMyT BEHIECTB U
YPABHEHUN XUMUYECKUX PEAKIIUII;

OTIPENIeTIsATh BaJECHTHOCTh AaTOMOB DJIEMEHTOB B OWHApPHBIX COCAMHEHUSX, CTEIEHBb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIWHEHUSX, MPHUHAJIEKHOCTh BELIECTB K
OTpeNieNIEHHOMY KJIacCy COeAMHEHUH 1o QopmynaM, BHJ XUMHUYECKOW CBS3U
(KoBajieHTHasl U HOHHAs) B HEOPraHUYECKUX COCTUHEHUSX;

packpsiBaTh cMmbica Ilepuoamyeckoro 3akona [[. M. MenneneeBa: n1eMOHCTPUPOBATH
IMOHUMAHHE MEPUOJUYECKON 3aBUCUMOCTH CBOMCTB XMMHYECKHX 3JIEMEHTOB OT HUX
nonoxenus B Ilepmoanueckoil cuCTeME, 3aKOHOB COXPAaHEHUS MAacChl BEILECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YYEHHUs, 3aKOHAa ABOTraapo;
ONMHCHIBaTh M XapaKTepuzoBaTh TabmuuHyio Gopmy Ilepuoanueckoit cUCTEMbI
XMMHUYECKUX DJIEMEHTOB: DPa3MyaTh MOHATUS «IJaBHas moarpymnmna (A-rpymma)y u
«moboynas mnoxarpynmna (b-rpymma)», manble U OoJbIIME NEPUOAbI, COOTHOCHTH
o0o3HavyeHusl, KOTOpble UMeroTcsl B Tabnuue «llepuoauueckas cucreMa XUMHYECKUX
anemenToB J[. . MennaeneeBa» ¢ YUCIOBBIMH XapakTEPUCTUKAMH CTPOEHUSI aTOMOB
XMMHUYECKUX DJEMEHTOB (COcTaB W 3apsia sapa, o0llee YHuciIO JIIEKTPOHOB U
pacnpezenieHue uX Mo 3JIEKTPOHHBIM CIIOSIM);

KJIaCCU(UIIMPOBATH XUMHYECKHUE 3JIE€MEHTbI, HEOPraHUYECKHE BEIIEeCTBA, XUMUUYECKUE
peakiuu (IO YKUCIYy U COCTaBY yYAacCTBYIOIIMX B PEAKIIMH BEUIECTB, MO TEIMIOBOMY
sbdexry);

XapaKkTepu30BaTh (OMUCHIBaTh) OOIIME XMMHUYECKHE CBOWCTBA BELIECTB Pa3IMUHBIX
KJIacCOB, TMOATBEpXKJas  ONHUCAHME [pUMEpaMu  MOJIEKYJSIPHBIX  YpaBHEHUH
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX Ka4€CTBEHHOI'O COCTaBa,
BO3MOKHOCTHU ITPOTEKAHUSI XMMUYECKUX MPEBPALLEHUN B PA3JIMYHBIX YCIOBUSX;
BBIYUCIATH OTHOCUTEIBHYIO MOJIEKYISIPHYIO U MOJISIPHYIO MaccChl BEILIECTB, MaCCOBYIO
JIOJIF0 XUMUYECKOTO dIIEMEHTA 1o (popMylie COeMHEHUS, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUETHI 10 YPABHEHUIO XMMUYECKOHN PEeaKIUu;



MPUMEHSATh OCHOBHBIEC OTEPAIlMU MBICIIUTEILHON JEATEIBbHOCTH — aHAJIU3 U CHHTE3,
cpaBHeHHe, 0000IIeHNe, CUCTEeMAaTH3AIHI0, KIacCU(UKAIMIO, BBISBICHUE MPUYUHHO-
-CJIEICTBEHHBIX CBSI3€H — JJI1 M3Y4YECHUS CBOWCTB BEIIECTB MU XUMHUYECKHX PEAKLHUM,
€CTECTBEHHO-HAy4YHbIE  METOJAbl  IO3HAHUS  —  HAONIOJEHHE,  U3MEpEHHE,
MO/JICTUPOBAHKE, SKCIICPUMEHT (PEaIbHBIN U MBICICHHBIN);

ClIeZIOBaTh MpPaBHUJAM TIOJIb30BAaHUS XWMHUYECKOH TOCyIod ®  J1abOpaTOpHBIM
o0OpyIOBaHHEM, a TaKKe MpaBWIaM OOpalleHHs C BEUIECTBAMU B COOTBETCTBHH C
WHCTPYKIUSMH TI0 BBITIOJIHEHHUIO JJA00OPATOPHBIX XUMHYECKHUX OIBITOB MO MOJTYYCHHUIO
U COOMpaHHIO Ta3000pa3HBIX BEIICCTB (BOJOpPOJAa M KHUCIOPOJA), IPUTOTOBJICHUIO
pacTBOPOB C OMPEAECIEHHON MAacCCOBOM JIOJIEN pacTBOPEHHOTO BEILIECTBA, IIJIAHUPOBATH
Y TMPOBOJUTH XUMHYECKHE IKCIIEPUMEHTHI 10 PACMO3HABAHHUIO PACTBOPOB IEJOUEH U
KHCJIOT C IOMOIIBIO MHAUKATOPOB (JIakmyc, peHondTanent, METHIOPaHXK U IPYTHUe).

K koHIy 00yueHus B 9 kjacce mpeIMeTHbIE pe3yibTaTbl Ha 0a30BOM YpPOBHE JIOJIKHBI

oTpaxarb c(hOPMUPOBAHHOCTh Y OOyUYaIOUINXCS YMEHHI:

PacKpbIBaTh CMBICT OCHOBHBIX XMMHUYECKHX MOHSATHUN: XUMUYECKHH 3JIEMEHT, aTOM,
MOJIEKYJa, UOH, KaTUOH, aHUOH, IIPOCTOE BEIIECTBO, CJI0KHOE BEIIECTBO, BaJIEHTHOCTD,
ANEKTPOOTPHUIATENILHOCTh, CTENEHb OKUCIICHUS, XMMHMUYECKas peaklus, XuMUdecKas
CBSI3b, TEIIOBOM 3PQEKT peakiuu, MOJb, MOJSIPHBIM 00BEM, PacTBOP, DIEKTPOIUTHI,
HEDJIEKTPOJIUTHI, AJIEKTPOJIMTUYECKas] JUCCOLMAIus, peaklUuh HOHHOro oOMeHa,
KaTajau3aTop, XUMHYECKOE paBHOBecue, oOpaTHUMble U HEOOpaTUMBbIE pPEaKIIHH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEaKIUH,  OKUCIHUTEIb,  BOCCTAHOBUTEIID,
OKHCJICHHE M BOCCTAHOBJICHHE, aJJIOTPOIHUs, aM(pOTEpHOCTh, XUMHYECKas CBA3b
(KoBajieHTHAsi, HMOHHAs, MeETaJuIM4yecKas), KpUCTaJUIMUecKas pemeéTka, KOppo3us
METaJJIOB, CIUIaBbl, CKOPOCTh XHUMHYECKOW peakiuu, IMpeleibHO JOMyCTHMas
koHueHntpamus [1/IK Bemecta;

WJUTIOCTPUPOBATh B3aWMOCBS3b OCHOBHBIX XMMHMYECKUX TOHATUH M NPUMEHSTH 3TH
MOHSATHS MPU OMKMCAHUU BEIIECTB U UX MPEBPAICHHUIA;

HCIOJIb30BaTh XMMHMYECKYI0 CHMBOJIUKY JUIsl COCTaBlieHHs (OpMya BEHIECTB H
YPaBHEHUH XUMUYECKUX PEAKIIHIA;

OTIPEIeNIATh BaJCHTHOCTh M CTENEHb OKHUCJICHHUS XUMHUYECKHX JJIEMEHTOB B
COCIMHEHUSX PA3JIUYHOTO COCTaBa, MPHHAJICKHOCTh BEIIECTB K ONpeAcIEHHOMY
KJIacCy COeAMHEHUU 1Mo ¢GopMmyaam, BUJ XUMUYECKON CBs3U (KOBaJEHTHAas, HOHHA,
MeTaJ/inyeckasi) B HEOPraHWYECKUX COCAMHEHHUAX, 3apsii HOHAa 1O XHUMHYECKOH
(dbopmyre, xapakTep cpelbl B BOJAHBIX PACTBOpPaX HEOPraHWYECKUX COCTUHEHHH, TUI
KPUCTAIIMYECKON PEeIIETKA KOHKPETHOTO BEIIECTBRA;

packpsiBath cMbica [lepuoguueckoro 3akona [I. . MenzaeneeBa U JeMOHCTPUPOBATh
€ro MOHUMAaHHE: OMUCHIBATh M XapakTepu3oBaTh TabnuuHyo dopmy llepuoanueckoit
CHCTEMBbl XMMHYECKHMX 3JEMEHTOB: pa3iuyaTh MOHATHUSA «IJ1aBHas noarpynma (A-
rpynna)» M «mnobouyHas mnoxarpynna (b-rpymma)», manble W GonblIMe MEPUOJBI,
COOTHOCUTb 0003Hau€HHs, KOTOpble HMEIOTCS B IEpUOJUYECKOM Tabmuue, ¢
YHUCIOBBIMH XapaKTEPUCTHUKAMHM CTPOEHHS] aTOMOB XMMUYECKHUX 3JIEMEHTOB (COCTaB U
3apsia sizipa, o0Iee YUCiIo MEKTPOHOB M PACHPEETICHUE UX 0 3JIEKTPOHHBIM CIIOSIM),
OOBSICHATH OOLIMEe 3aKOHOMEPHOCTH B M3MEHEHHM CBOWCTB JJIEMEHTOB U HX
COEIMHEHUI B IpEJesIax MaJbIX IEPUOJIOB U TJaBHBIX MOArPYNI C Y4ETOM CTPOEHUS
UX aTOMOB;



KJIACCU(UITMPOBATH XUMHYECKHUE JIEMECHTHI, HCOPraHUYECKHE BEIIECTBA, XUMHUUYCCKUE
peakiuu (IO YKUCIY U COCTaBY yYACTBYIOIIUX B PEAKIIMH BEHIECTB, MO TEIIOBOMY
3¢ deKTy, M0 U3MEHEHUIO CTETICHEH OKUCIICHHUS XUMUYECKHUX dJIEMEHTOB);
XapakTepu30BaTh (OMUCHIBATH) OOLIME M cHeuu(pUUecKue XUMHUYECKHE CBOWCTBA
MIPOCTBIX M CIIOKHBIX BEIIECTB, MOATBEPIKIAsI OMMMCAHUE MPUMEPAMU MOJICKYJISPHBIX U
WOHHBIX YPABHCHHI COOTBETCTBYIOIINX XUMUICCKUX PEAKITHIA;

COCTaBJISITh YPABHEHUS JICKTPOJIUTHUECKON TUCCOLMAIMU KUCIIOT, MEJI0YEeH U COJIEH,
MIOJIHBIC M COKPAIMIEHHBIC YPAaBHEHUSI PEAKIIMI HOHHOTO OOMEHA, YpaBHEHUS PEaKIIHiA,
MOATBEPKIAIONIUX  CYIICCTBOBAHMEC TCHETHYECKOW CBS3M MEXKIY BeEIISCTBAMU
Pa3IMYHBIX KJIACCOB;

PacKphIBaTh CYITHOCTh OKHCIIHTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIUN TOCPEICTBOM
COCTaBJICHUS SJICKTPOHHOTO OajlaHCca ATUX PEaKIIHiA;

MIPOTHO3UPOBATH CBOWCTBA BEIIECTB B 3aBUCHMOCTH OT HX CTPOCHHS, BO3MOMXHOCTHU
MPOTEKAHUS XUMHYECKUX MPEBPAIICHUN B PA3INIHBIX YCIIOBHSX;

BBIYHCIISATE OTHOCHTEIBHYIO MOJICKYJISIPHYIO i MOJISIDHYEO MacChl BEIIECTB, MACCOBYIO
JIOJTF0 XMMHUYECKOTO AJIEMEHTa 110 (popMysie COCTMHEHUS, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOJIUTEH PACUYETHI TI0 YPAaBHEHUIO XUMHUYECKOHN peakIlnuu;

coOrofaTh TMpaBWia IOJB30BAHUS XHMHWYECKOW TIMOCYIOW ®  J1a0OpaTopHBIM
o0opy/oBaHWEM, a TakKe IMpaBWiIa OOpalIeHUsS C BEIIECTBAMH B COOTBETCTBUHU C
WHCTPYKITUSMH TI0 BBITIOJTHEHHUIO JTA00OPATOPHBIX XUMHUYCCKUX OTBITOB TI0 TIOJTYYCHHIO
1 COOMPaHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKa U YTJIEKHCIIOTO Ta3a);

MIPOBOJUTH PEAKIMH, TOATBEP)KIAIOIINE KaUeCTBEHHbIN COCTaB Pa3lUYHBIX BEILIECTB:
pacro3HaBaTh OTMBITHBIM TyTEM XJIOpUA-, Opomua-, noaua-, kapOoHat-, docdar-,
CWIIMKAT-, cyab(haT-, TUIPOKCHI-UOHBI, KATHOHbI aMMOHHS M HOHBI H3yYEHHBIX
METaJJIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTraHMUECKUX BEIIECTB;
MPUMEHSITh OCHOBHBIE OTEPALlMU MBICIUTENLHON NEATEIbHOCTH — aHAIM3 M CHHTE3,
CpaBHEHME, 0000IIeHNe, CHCTEeMATU3allUI0, BBISIBICHUE MPUYUHHO-CIIEICTBEHHBIX
CBs3€M — JUI1 M3Y4YEeHHs] CBOMCTB BEIECTB M XUMHMUYECKUX PEaKIUH, €CTECTBEHHO-
HayyHble METOJAbl TO3HAaHWA — HaONIOJeHHWe, U3MEpPEeHHe, MOJEIHpPOBaHHeE,
9KCIEPUMEHT (peaJbHbIA U MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KoanyecTBo yacoB
Ne HaumeHoBaHue pa3aeioB u
KoHnTpoJbHbie IIpakTH4eckue
n/n TeM MPOrpaMmbl Bcero
padoThI padoThI
Xumus — BakHasg 00J1aCTh
€CTECTBO3HAHUS U
1.1 . 5 2
MPAKTUYECKOU JIeATETbHOCTH
YyeJloBeKa
BemecTBa 1 xuMudeckue
12 . 15 1
peakiuu
Wroro mo pazueny 20
21 Bo3nyx. Kucnmopoa. [Tonsitue 6
' 00 okcuaax
Bonopon.Ilonsarue o kuciorax
2.2 AOPOA 8 1
H COJIIX
Bopa. PactBopsr. Ilousitue 00
23 A P 5 1 1
OCHOBAHUAX
OCHOBHBIE KJIaCCHI
2.4 . 11 1 1
HEOPraHWYECKUX COCIMHEHU
Hroro mo pazgeny 30
[Tepuonnueckuii 3aKOH U
31 [Tepronnueckas cucrema 7
' XUMHUYECKuX deMeHToB 1. 1.
Mennene-eBa. CTpoeHue atoma
XuMHUecKas CBI3b.
3.2 OKHUCIIUTEIIBHO- 8 1
BOCCTAHOBUTEJIbHBIE PEAKIIKU
Utoro no pazneny 15
PesepBHOE BpeMst 3
OBIIEE KOJIMYECTBO YACOB I10 68 4 5
ITPOI'PAMME




9 KJIACC

KoandecTBO 9acoB

Ne HaumeHoBaHue pa3/ie/ioB U TeM
. NpPorpaMMBb Beero Konrpoabubie | IlpakTuyeckue
padoThI padoTsbI
11 [ToBTOpenue u yriyOneHne 3HaHUH 5 1
OCHOBHBIX Pa3/IeyoB Kypca 8 kiacca
19 OcHoBHbIE 3&KOHOM€PHOCTI/I 4
XUMUYECKUX PEaKIUi
13 DNEKTPOTUTHIECKAs JUCCOIHAIIHSI. 3 1 1
XUMHUYECKUE PEAKIIMU B pacCTBOPAX
Hroro no pazneny 17
OO01as XxapakTepucTuKa
2.1 XUMUYECKUX d1eMeHTOB VIIA- 4 1
rpynnsl. ['agorenst
OO01as XxapakTepucTuKa
2.2 XUMUYECKUX dJIeMeHTOB VIA- 6
rpynmnsl. Cepa u €€ CoeTMHeHUs
OO6mras xapakTepucTuKa
53 XMUMHUYECKUX 3JIeMEHTOB VA- 7 1
rpynnsl. A30T, pocdop u ux
COeIMHEHUS
OO01as XxapakTepucTuKa
54 XUMHUYECKUX DJIEMEHTOB IVAi- 3 1 5
rpynmnsl. YTiaepoa U KpEMHHM U UX
COeIMHEHUS
Hroro no pazgeny 25
3.1 OO0111€e cBOYMICTBA METAJIJIOB 4
3.9 Bakneiimye MeTamibl U UX 16 1 5
COeIMHEHUS
Utoro no pazneny 20
41 BemectBa 1 Matepuaiibl B )KU3HUA 3
YeJloBeKa
Uroro no pazgeny 3
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 68 4 7

I[TPOTPAMME




I punoxenue

K padouyeii mporpamme
Mo y4eGHOMY NpeaMeTy
«Xumus» 8-9 kiaccon

MyHununajbHoe 0I0/1:KeTHOe 001e00pa3oBaTeibHOE YUpeKIeHne
«KoroBckas cpeaHsisi 001eo0pasoBaTeibHAs IKOJIA — IeTCKUAN caa»
Pa3nonbHeHnckoro paiona Pecnyoauxku Kpbsimv

KaﬂeHJIapHO-TeMaTH‘IeCKOe INITAHUPOBAHUC
1o npeaMeTy « XumMmus»
g 8 Ki1acca
Ha 2023/2024 y4yeOHBbIii 101
IMmenuynas Maprapura AHATOJIbeBHA

¢. KoroBckoe, 2023 1.



KaJ’IeH}IapHO — TEMATHYECKOC IIJIAHUPOBAHUE

10 npeamery «XuMus»
15 8 kiacca
2 yaca B HeJieJI0, 68 yacoB B roj

Ne Tema ypoka Jara Jara
n/n NpoBe/IeHUsI | MPOBeeHHs
110 IVIAHY no ¢akry

1 [Ipenmer xumuu. Posib XuMuu B )KU3HU YelioBeKa. Tena u
BemiecTBa. [IpaBuiia TeXxHUKH 0€30MaCHOCTH B KaOMHETE XUMUMU.

2 [TonsTHE O METOAAX TIO3HAHMS B XUMUHU

3 [Tpaktuueckas padota Ne 1 «IIpaBuna pabotsl B mabopaTopuu u
MpUEMBI 0OpaIleHHs C TaOOPaTOPHBIM 000PYIOBAHUEM)

4 YucTteie BemecTBa u cMecu. CriocoObl pa3iesieHus: cMecei

5 [Tpaktuueckas padota Ne 2 «Paznenenue cmecelt (Ha mpumepe
OYHCTKU MOBAPEHHOM COJIM)»

6 ATOMBI 1 MOJIEKYJIbI

7 XUMHYECKUE dJIEMEHTHI. 3HAKH (CUMBOJIBI) XUMHUYECKUX
AIIEMEHTOB

8 [IpocThie U cI0XKHBIC BEMIECTBA

9 ATOMHO-MOJIEKYIIIPHOE YUYEHHE

10 3aK0H TOCTOSIHCTBA COCTaBa BEIIECTB. XUMHUYECKas (hopmyIa.
BaneHTHOCTh aTOMOB XUMHYECKUX JIEMEHTOB

1 OTtHocurenbHast arToMHast Macca. OTHOCUTENbHASI MOJIEKYIISIpHAs
Mmacca

12 MaccoBast 107151 XUMHUYECKOTO JIEMEHTA B COSAMHEHUHU

13 KonunuecTtBo BemectBa. Mosbs. MosisipHast Mmacca

14 OuznyecKue U XUMUYECKUE BJIeHUS. XUMHUUYECKash PeaKiius

15 [Ipu3Haky U yciaoBHS MPOTEKAHUSI XUMUYECKUX PEaKIIUii

16 3aKOH COXpPaHEHUS MAcChl BEIIEeCTB. XUMHUECKUE YPaBHEHUS

17 Brruncnenus koJimyecTBa, MacChl BELIECTBA 110 ypaBHEHUSIM
XUMHYECKUX PeaKInui

18 Knaccudukanus XuMHUIeCKUX peakuuii (CoeTuHeHH s,
paslIoKEHUs, 3aMEIICHUsI, 0OMEHA)

19 M. B. JlomoHOCOB — yuéHblii-3HIMKIONIEAUCT. O600IIEeHNE U
cUCTeMaTH3aIls 3HAaHUH

20 Kontponsnas pabota Nel mo teme «BermiecTBa u XuMHueckue
peaKIum»

21 Boznyx — cmech ra3os. CocraB Bo3ayxa. Kucinopon —
3JIEMEHT U IpocToe BeuiecTBo. O30H

29 du3nyecKue U XUMUYECKHUe CBOMCTBA KUCIOPOaa (peakinu
okucnenus, ropenue). [lonstue 06 okcugax

23 Crnioco6bI mostyyeHHst KUCIopoa B JabopaTopun U




pOMBIIIEHHOCTH. [IprMeHenne kucnopoaa

TemmoBoii 3(h(hekT XUMIUIECKON PeaKIiy, MOHITHE O

24 TEPMOXUMHUYECKOM ypaBHEHUH, 3K30- U IHJAOTCPMUICCKIX
peaxuuax

o5 TormmuBo (HedTh, Yroiab 1 MeTaH). 3arpsi3HEHUE BO3/IyXa,
CTOCOOBI €ro MpeI0TBPAIICHUS

26 [Ipaktugeckas padora Ne 3 o teme «Ilonyuenue u codnpanue
KHCJIOPOJa, U3yYCHUE €TO CBOHCTB»

97 Bopopoa — snemeHT u mpocToe BemecTBo. Haxoxaenue B
pupoIe

28 ®uU3NYECKUE U XMMUYECKUE CBOMCTBA BOIopoaa. [Ipumenenne
BOJIOpOJIa

29 [TonsaTre 0 KUCTOTaX U COJISIX

30 CriocoOsbI oTydeHus BOAOPOa B JTa00OpaTopuu

31 [IpakTueckas pabota Ne 4 o teme «llomydenue u cobupanue
BOJIOPO/J1a, U3YYEHHE €r0 CBONCTB

32 Monsipabiii 00bE€M ra3oB. 3ak0oH ABOTaAPO

33 Brrancienust 00b€Ma, KOJIMYeCTBa BEIIECTBA ra3a 1Mo €ro
M3BECTHOMY KOJIMYECTBY BEUIECTBA WIIH O0BEMY

34 Boruncnenus 005EMOB ra3oB 10 ypaBHEHHUIO PEAKI[MU HAa OCHOBE
3aKOHA 0OBbEMHBIX OTHOIIIEHUH T'a30B

35 dusnyeckre 1 XUMHUYECKHUE CBOICTBA BOIBI

36 CocraB ocHoBanuil. [TonsiTne 06 MHAUKAaTOpaX

37 Bona xak pactBopurtens. HacbleHHbIe U HEHACBIIICHHBIE
pacTtBopbl. MaccoBasi J10Jis BELIeCTBa B pacTBOpe
[IpakTrueckas padota Ne 5 mo teme «lIpurorosnenue

38 PacTBOPOB C ONPEEIEHHON MacCcoBO J10Jiel pacTBOPEHHOTO
BEIIECTBA»

39 KonTtponbnas padota Ne2 o reme «Kucmopoa. Bogopoa. Bona»

40 Oxcuppl: cocTaB, Kiaccu(uKalus, HOMEHKIATypa

41 [Tonyuenue 1 XuMU4YeCKHe CBOWCTBA KUCIOTHBIX, OCHOBHBIX U
aM(pOTEepPHBIX OKCHJIOB

42 OcHoBaHusI: cOCTaB, KIaccu(UKalus, HOMEHKIATypa

43 [Tony4eHune U XUMUYECKUE CBOMCTBA OCHOBAaHUM

44 Kucnotsl: cocras, kiaccudukanus, HOMEHKJIATypa

45 [Tonyuenue u XuMU4eCcKre CBOMCTBA KUCTIOT

46 Conn (CpeI[HI/IC)IUHOMeHKJIaTypa, crocoObl MOJTy4YEHus,
XMUMHYECKHE CBOMCTBA
[IpakTuaeckas pabora Ne 6. Pemenue skcepuMeHTaIbHBIX

47 3ama4 o Teme «OCHOBHBIE KJIACChl HEOPTaHUYECKUX

COEIMHEHUI




I'enetnueckas CBA3b MCKAY KJIaCCaMH HCOPIraHUYICCKUX

48 .
COCUHEHUI

49 O00011IeHNE ¥ CHCTEMAaTH3aLMs 3HAHUH

50 KonTtponsnas padota Ne3 o treme "OCHOBHBIE KITaCCHI
HEOPraHUYECKUX COCAMHEHUI"

51 [TepBbIe MOTBITKA KIACCU(PUKAITUN XUMAYECKUX HICMEHTOB.
[ToHsTHE O TPYITIAX CXOHBIX JIEMEHTOB

59 [Tepuonnueckuii 3akoH u Ilepuoanueckas cucTeMa XUMHYECKUX
anemeHToB J. 1. Meneneera

53 [Tepwo 11, TPYIIITEI, TOATPYIIIIHI

o4 Crpoenune atoMoB. CocTaB aTOMHBIX siziep. M30Tomsl

55 CtpoeHnue IeKTPOHHBIX 000JI0UYE€K aTOMOB JIEMEHTOB
[Tepuonnueckoii cucremsl J[. . Menneneena

56 XapakTeprucTUKa XUMHUIECKOTO AJIEMEHTA TI0 €T0 TMOJI0KCHHIO B
[Tepuonnueckoit cucreme 1. 1. Menneneera

57 3nauenue [leproauueckoro 3akoHa JiIs Pa3BUTHS HAYKH H
npaktuku. /1. 1. MenaeneeB — y4€HbIi, eIaror U rpaxJIaHuH

58 DIEKTPOOTPUIIATEIIBHOCTh ATOMOB XMMHUYECKHX 3JIEMEHTOB

59 Honnas XuMu4YecKas CBsI3b

60 KoBanentHas nonsipHas XuMH4ecKasi CBS3b

61 KoBanenTHas HenossspHas XUMUYECKask CBSI3b

62 CrerneHb OKUCIIEHUS

63 OKHCIIUTENTEHO-BOCCTAHOBUTEIHHBIC PEAKITHH

64 OKHUCIIUTEIN U BOCCTAHOBUTEIN

65 Kontponbnas padota Ned4 o reme «CtpoeHue aToma.
XuMuyeckas CBI3b»

66 PesepBubIit ypok. O6001IeHNE ¥ cCHCTeMaTH3allHsl 3SHAaHUH

67 PesepBubIil ypok. O6001IeHNE ¥ cCHCTeMaTH3alHsl 3HAaHUH

68 PesepBHblit ypok. O600IIeHHE U CHCTEMATHU3aIHs] 3SHAHUH




Ipunoxenne

K padouyeii mporpamme

Mo y4eGHOMY NpeaMeTy
«Xumusn» 8-9 knaccoB

MyHununajbHoe 0101KeTHOe 0011e00pa3oBaTe/IbHOE YUPeKIeHue
«KoToBckasi cpeaHsisi 0011e00pa3oBaTebHas HIK0JA - JeTCKUI caa»
Pa3nonbHeHnckoro paiiona Pecnyoauku Kpbim

KaﬂeHJIapHO-TeMaTH‘IeCKOe INITAHUPOBAHUC
1o npeaMeTy « XumMmus»
g 9 kiacca
Ha 2023/2024 y4yeOHbIi 10]
IMuennynas Maprapura AHaT0JIbeBHA

¢. KoroBckoe, 2023 1.



Kanennapuo — remaTuieckoe njiaHupoBaHue
10 npeamMery «XuMHus»
s 9 kaacca
2 yaca B HeJeJ10, 68 yacoB B roj

Ne Tema ypoka Jara Jara
n/n NMPoOBeJIeHUs | IPOBeAeHNs
110 IIAHY no ¢akry

1 [Tepuonnueckuii 3akoH. [lepuoanueckas cucTeMa XUMHYECKUX
anemeHToB JI. . Meneneera

9 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XUMUYECKUX DJIEMEHTOB
IIEPBBIX TPEX MEPUOI0B

3 Knaccudukaius u HOMEHKIaTypa HEOPTraHUYECKUX BEIIECTB
Bubl XuMu4eckoil CBA3HM M TUTIBI KPUCTATUIMYECKUX PEHIETOK

5 Kontponbras padota Nel o teme «IloBTopenue u yriyoneHue
3HaHUW OCHOBHBIX Pa3/IeNioB Kypca 8 Kiaccay

6 Knaccudukanus XuMudecKuX peakiiuii Mo pa3audHbIM MTPU3HAKAM

7 [TonsiTue 0 ckopocTu XuMUUYecKoi peakiuu. [Tonstue o
TOMOTEHHBIX U TE€TEPOTCHHBIX PEAKITHIX
[ToHsiTHE O XMMUYECKOM paBHOBECUU. DAKTOPHI, BIUSIONIME HA

8 CKOpPOCTh XUMHYECKON PEAKIIMU U MOJ0KEHNE XUMHUUECKOTO
paBHOBECHS

9 OKUCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKITUH

10 Teopus snexTposuTUueckoi qucconuanuu. CuabHbIEC U cadbie
BIEKTPOIUTHI

11 HoHHbIe ypaBHEHUS peaKIuit

12 XUMHYECKHE CBOMCTBA KHUCIIOT M OCHOBAHUM B CBETE
MPEACTABICHUI 00 AMEKTPOJUTHICCKON AUCCOUAITUN

13 XHWMHYECKUE CBOMCTBA COJICH B CBETE MPECTaBICHUN 00
AIEKTPOJIUTUYECKON AUCCOIUALINKI

14 [TonsaTre o rumpoause comei

15 O000111eHIE U CUCTEMATHU3AIUs 3HAHUN

16 [IpakTuueckas padota Ne 1. «PemieHne sKCiepUMEHTAIbHBIX
3a7a49»

17 KonTtponpHas padota Ne2 1o teme «NeKTpOIUTHIECKAs
quccolanus. XMMUUYECKHE PEeaKIMi B PACTBOPAX»

18 OO01mas XxapakTeprucTUKa raloreHoB. XMMHUYECKHE CBOMCTBA Ha
puMepe XJjaopa

19 XnopoBojopoa. CoJisiHasi KUCIOTA, XUMUYECKUE CBOMCTBA,
MOJy4eHue, IPUMEHEHUE

20 [TpakTuueckas padota Ne 2 mo teme «llomydenue consHOM

KHUCJIOTBI, U3y4YEHHE €€ CBOMCTB)




Brruncrienus 1o ypaBHEHUAM XUMHUYECKUX PEAKLUN, €CIIU OJIUH U3

21
peareHTOB JaH B U30BITKE

22 OOmas xapakTepucTuka eMeHToB VIA-rpymnisl

23 AnnotponnHsie Moaudukanuu cepsl. Haxoxaenue cepbl u eé
COEIMHEHUH B ITpUpoac. XUMHUYECKHUE CBOMCTBA CEPBI

24 CepoBoiopoj, CTpoeHHe, (PU3NUECKUE U XUMUYECKHE CBOHCTBA

o5 Oxcuppl cepbl. CepHast KUCIIOTa, (PU3HUSCKUE U XUMUICCKHEC
CBOMCTBA, IPUMEHEHNE
XUMHUYECKUE PEAKIIHH, JICKAIUE B OCHOBE MMPOMBIIICHHOTO

26 crioco0a MmoJTydeHus: CEpHON KHUCIOThI. XUMUYIECKOE 3arpsi3HEHUE
OKpYKAIOLIEH CpeJibl COETUHEHUSIMH CEPbI

27 Brruncnenue MaccoBoM 1011 BBIXOAA MPOAYKTA PEAKIIMHI
OO11as XapakTepUCTUKa AIEMEHTOB V A-Tpymiibl. A30T,

28 pacrpocTpaHeHue B Ipupoje, GU3NIEeCKue i XUMHIECKHE
CBOMCTBA
OO011ast XapakTepUCTUKa AIEMEHTOB V A-Tpymibl. A30T,

29 pacrpocTpaHeHue B Ipupoe, GU3NIECKue i XUMHICCKHE
CBOMCTBA

30 [IpaxTueckas pabota Ne 3 no teme «llomydenne ammuaka,
W3y4YEHUE €r0 CBOWCTB)

31 A3OTHas KUC0Ta, €€ (PU3NIECKUEe U XUMHIECKIE CBONCTBA
Hcnonp30BaHre HUTPATOB U COJIE aMMOHUS B KQUe€CTBE

32 MHHEPATbHBIX YI00peHU. XUMHUYECKOE 3arpsi3HEHNE
OKpY’Karolllel cpeaibl COEAMHEHUSIMH a30Ta

33 ®docdop. Oxcua pocdopa (V) u pochopHas kucnora, Gu3nIecKue
Y XUMHUYECKUE CBOMCTBA, MOJTyYCHHE

34 Ucnonb3oBanue pocdaToB B kKauecTBE MUHEPATIbHBIX YAOOPEHUH.
3arpsi3HeHUe IPUPOIHOM cpebl pocharamu

35 Yrnepon, paCHvaCTpaHeHI/IC B IIpupoje, GuznyecKkue u
XMUMHYECKUE CBOMCTBA

36 Oxcuppl yriaeposa, ux (pusndeckue U XUMHUYECKUE CBOMCTRA.
DKoJIOrHYeCcKUe MPOOIeMbI, CBsI3aHHbIE C OKcHoM yriepoaa (1V)

37 VYroJibHAs KUCHOTA U €€ CONu

38 IIpaktuyeckas padora Ne 4 o teme "IloayueHue yriekuciaoro
ra3a. KauectBeHHas peakius Ha kapOoHaT-uOH"

39 [TepBoHauanbHBIE TOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O
COEJIMHEHUSX yriepojaa

40 Kpemnuii u ero coennHeHus

41 [TpakTdeckas paborta Ne 5. Pemienue skcriepuMeHTaNbHBIX 3a7a4
o TeMe «BakHelilne HeMeTauIbl U UX COCTUHEHUSD)

42 KonTpomnsnas padota Ne3 mo teme «BakHeiline HeMeTauIbl U HX
COEIMHEHUS

43 OO01as XxapakTepuCcTUKa XUMUYECKHX DIIEMEHTOB — METAIIJIOB.




Merammueckas CBs3b U METAJUINYECKast KPUCTAIIINYECKAs
pemiéTka. PuU3nUECKUE CBOMCTBA METAIOB

XHUMHYECKUE CBOMCTBA METAIOB. DIEKTPOXUMUYECKUM s

44 HaIIpsHKEHUH METaJUIOB
Oo6mue criocoOb! onydeHust MetamioB. CrutaBbl. BeraucieHus mo

45 YPaBHCHUSIM XUMHUYECKHUX PEaKIIHiA, eCITH OJMH U3 PEarcHTOB
COJICP’KUT IPUMECH

46 [TonsaTue 0 KOppO3UKU METAIIIOB

47 IIenouyHble METAILIBI

48 Oxcupl U TUIPOKCHIBI HATPUS U Kallus

49 [IenouyHo3eMenbHBIC METAIIJIBI — KAJIBIIMN U MarHui

50 Baxxneinmme coeTUHESHUS KaJIbITHS

o1 O06001IeHre U cucTeMaTU3aIus 3HaHUM

52 XKécTkoCTh BOJBI U CLIOCOOBI €€ yCTpaHEHUS

53 [IpaxTueckas pabota Ne 6 o Teme "KECTKOCTH BOJbI U METObI
e€ yctpaHeHus"

54 AJroMuHHI

55 AmMdoTepHbIe CBOMCTBA OKCHIA U THIPOKCHUIA

56 Kenezo

57 Oxcupl, ruapokcuanl u cou xenesa (1) u sxenesa (1)

58 O0001IeHre U cucTeMaTU3alis 3HAHUH

59 [TpakTrueckast pabota Ne 7. PermeHue sKCriepuMEHTaIBHBIX 3a/1a4
o Teme «BakHeHme MeTauTbl ¥ UX COCTUHCHUS
Brruncienus mo ypaBHEHUSM XUMHYECKUX PEAKIIUNA, €CITU OJINH U3

60 peareHTOB JaH B M30BITKE WIIM COACPIKUT NTpUMecH. BerunciaeHus
MacCOBOM JIOJIM BBIXO/Ia TIPOJIyKTa PEeaKIun

61 O0001IeHrEe U CUCTEMATU3ALINS 3HAHUN

62 KontponbHas padorta Ne4 o reme «BaxkHelne MeTauibl U UX
COCTMHCHUS

63 BemmectBa u MmaTepuaiibl B IOBCEAHEBHOM JKM3HU YEJIOBEKA

64 XUMUYECKOE 3arpsi3HEHUE OKPYXKAIOIIeH cpeIbl

65 Ponp XxumMuu B pelieHnH SKOJOTHYECKUX TPOOIeM

66 PesepBHblit ypok. O6001IeHNE U CHCTeMAaTU3allMsI 3SHAHUN

67 PesepBHblit ypok. O600IIeHNE U CHCTeMAaTU3allMsI 3SHAHUN

68 PesepBHbIit ypok. O600IIeHNE U CHCTeMAaTHU3alMsI 3SHAHUN




