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MNOACHUTEJIBHASA 3AIIMCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTaBJieHa Ha OCHOBE TpeOOBaHMII K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTenbHOI TPOrpaMMbl OCHOBHOTO 00IIIET0 00pa30BaHuUs, MPEACTaBICHHBIX
B ®I'OC OO0, a Takxke Ha oOcHOBe deaepanbHOil pabodeil mporpaMmbl
BOCIIUTAHUS U C YUYETOM KOHLEIIIHUU MPEnofaBaHus Y4eOHOro npeaMera « XuMHUsH»
B 00pa3oBateNbHbIX opranu3zanusx Poccuiickoit denepanuu.

[Iporpamma 1o xumuu JOa€T TpEACTaBICHHUE O LENAX, OOmIed cTpareruu
oOy4eHusi, BOCHHUTAHUS W Pa3BUTUS OOYYAIOIMIMXCA CPEACTBAMHU y4eOHOTO
npeamera, YCTaHABIIUBAET o0s3aTeNIbHOE IPEAMETHOE COJIepKaHuUe,
NpeAycMaTpUBaeT paclpeleseHue €ro Io KiaccaM M CTPYKTYpUPOBAHHUE IO
pazieiaM M TeMaM MPOrpaMMbl IO XUMHUHU, OMNPEIENseT KOJUYECTBEHHBIE W
KAueCTBEHHbIC XapaKTePUCTUKHU coZIepKaHus, PEKOMEHyEMYIO
MOCJIEI0OBATEIbHOCTh ~ M3YYEHHUS] XUMHUU C YUYE€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBf3€H, JIOTUKM y4eOHOTO TMpollecca, BO3PACTHBIX
O0COOCHHOCTEM  OOydYarolmuxcs, ONpeAessieT BO3MOXXHOCTU MpeaMera s
peanm3anuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTEeIbHOU
IPOrpaMMbl HA YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKkKe TPeOOBaHMMA K
pe3yibTaTam 00y4YeHUs XUMUU Ha YPOBHE 1I€JIeH M3YUYeHUs MMPEeMEeTa U OCHOBHBIX
BUJIOB Y4EOHO-IIO3HABATENILHON JEATEIbHOCTH O0O0YyYalolmerocs IO OCBOCHHIO
y4eOHOTr0 CO/Iep>KaHuUsl.

3HaHUWE XUMHUHM CIY>KUT OCHOBOM Juisi (OPMUPOBAHHS MUPOBO33PEHUS
o0OydJaromierocsi, ero MmpejCcTaBiICHUN O MaTepPUATLHOM EIMHCTBE MHpPA, BAXKHYIO
poJib UrparoT (GOopMUpPYEMbIe XUMHEH NPEICTABICHUS O B3aUMOIIPEBPAIICHUIX
PHEPTruyd M 00 HBOJIIOIMHU BEIIECTB B MPUPOJE, O IMYTAX PEHICHUS TriI00aIbHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHSI UYEJIOBEUECTBA — CBIPbEBOM, JSHEPrETUUYECKOM,
MUIIEBON U SKOJIOTUYECKON 0€30MacHOCTH, MPOOIEM 31paBOOXPAHEHUS.

N3ydyenne xumuu:

CIIOCOOCTBYET  peaju3aldd  BO3MOXKHOCTEM  JUisi  CaMOpa3BUTUS U
dbopMupoBaHUs KyJIbTYPbl JUYHOCTH, €€ 00I1Iel U (YHKIIMOHATBLHON I'PaMOTHOCTH;

BHOCHUT BKJIaJ B (POPMUpOBAHWE MBINUICHUS W TBOPUYECKUX CIIOCOOHOCTEH
00y4aroIuxcsi, HAaBBIKOB HMX CaMOCTOATENIbHOM  y4eOHOM  JeATEeNbHOCTH,
OKCIIEPUMEHTAJIbHBIX M HCCIEOBATEIIbCKUX YMEHUN, HEOOXOIHMMBIX Kak B
MOBCEHEBHOM JKU3HU, TaK U B TPO(PECCHOHATILHOM €SI TeIbHOCTH;

3HAKOMUT CO CHEHU(PUKON HAYYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
L[EJIOCTHOTO B3IJIsIIa HA €JMHCTBO MPUPOABI U YETIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
ATaroM B (JOPMUPOBAHUY E€CTECTBEHHO-HAYYHOW rPaMOTHOCTH 00yJaronInXxcs;



Croco0CTByeT (POPMHUPOBAHUIO IEHHOCTHOTO OTHOIIEHHUS K €CTECTBEHHO-
Hay4YHBIM 3HAHUSM, K IIPUPOJE, K YEIIOBEKY, BHOCUT CBOM BKJAJ B 3KOJIOTUYECKOE
00pa3oBaHUE 00yJArOITUXCSI.

JlanHple HampaBiieHUs B OOYYEHMM XUMHHM OOECHEYHMBAIOTCS CHelU(pUKON
colepkaHusi  y4eOHOro mpeaMera, KOTOPbIA  SIBISIETCS  MEJarorudyecku
aJaNTHPOBAHHBIM OTpaKeHWEM 0a30BOM HAYKM XMMHUH Ha ONPEIEIEHHOM JTare €€
pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOI'O 00IIer0 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOEHHE OOYYArOUIMMUCS CHCTEMbl MEPBOHAYAIbHBIX MOHATUNH XUMHUH, OCHOB
HEOPraHWYECKOW XUMHM M HEKOTOPBIX OTAEIbHBIX 3HAYUMBIX TOHSITHN
OpPraHUYECKON XUMUH.

CtpykTypa coaepKaHus MPOTpaMMbl MO XUMUU CPOpPMUpPOBaHA HA OCHOBE
CHUCTEMHOro mnoaxona k e€ mzyueHuro. ColepaHHUE CKIIAJbIBAETCS U3 CUCTEMBI
MOHATHN O XUMHUYECKOM JJIEMEHTE U BELIECTBE U CUCTEMBI IIOHIATUN O XUMUYECKON
peakiuu. OOe OSTH CHUCTEMBl CTPYKTYPHO OpTraHM30BAHbI MO TMPUHIUITY
IIOCJIEIOBATENIBHOTO PA3BUTHs 3HAHUM HAa OCHOBE TEOPETUYECKUX IPEICTABICHUN
pPa3HOI0 YpOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYE€HHS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuonnueckoro 3akona /1. . MeHeneeBa Kak OCHOBHOI'O 3aKOHA XUMUH;

— Y4EHMS O CTPOCHHH aTOMa U XUMHUYECKOU CBSI3H;

— TM[peacTaBleHUd 00 AIEKTPOJUTHUYECKON JIHUCCOLMAlMU BELIECTB B
pacTBopax.

Teopernueckue 3HAHUS PACcCMATPUBAIOTCS HA OCHOBE OMIIMPUYECKU
MOJIYYEHHBIX U OCMBICIEHHBIX (PAKTOB, Pa3BUBAIOTCS MOCIEI0BATENBHO OT OJTHOTO
YPOBHSI K JPyromMy, BBITIOJNHSS (QYHKIIUA OOBSICHEHHWS W MPOTHO3UPOBAHUS
CBONWCTB, CTPOCHHSI U BO3MOYKHOCTEH INPAKTUYECKOIO NMPUMEHEHHUs WU IMOJy4YECHUS
M3y4acMbIX BEILIECTB.

OcBoeHue nmporpamMMbl IO XUMHUU  CIOCOOCTBYEeT  (OPMHPOBAHUIO
IIPEICTABJICHNUS O XMMUYECKON COCTABIIAIOLIECH HAyYHON KapTUHBI MUPA B JIOTUKE
€€ CHUCTEeMHOW NPUPOJbI, LEHHOCTHOTO OTHOUIEHWS K HAy4YHOMY 3HAaHHIO U
METOJIaM II03HAaHUs B Hayke. M3ydeHne XMMHM NPOUCXOIUT C IPHUBICUCHUEM
3HAHUM W3 paHee M3YyUYEHHBIX Y4EOHBbIX NpeaMeToB: «OKpyKaoMMil MUpY,
«buomorus. 5-7 kimacce» u «dusuka. 7 Kiacey.

[Ipy wu3yyeHUH XUMHUM TPOUCXOAUT (POPMHUPOBAHUE 3HAHUI OCHOB
XUMHYECKON HAayKHd Kak O0JacCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
JEATEIIbHOCTH 4YEJIOBEKA M KaK OJHOIO M3 KOMIIOHEHTOB MHUPOBOM KYJIBTYpBI.
3amaya y4eOHOro mnpeaMera COCTOMT B (POPMUPOBAHUU CHUCTEMbl XUMHUYECKHX
3HAaHUW — BaKHEUIUX (PAKTOB, MOHATUM, 3aKOHOB U TEOPETUUECKUX MOJIOKEHUMN,
JOCTYIIHBIX O0OOIIEHHI MHPOBO33PEHUYECKOIO XapaKTepa, sfA3blKa HAyKH, B



OpUOOIIEHNH K HAy4YHBIM METOJaM T[IO3HAHUS TPU HU3YYCHUHU BEIIECTB U
XUMUYECKUX PEaKIuii, B HOPMUPOBAHUH M PA3BUTUU MO3HABATEIbHBIX YMEHUN U
UX TPUMEHEHWH B Y4YeOHO-IO3HABATEIIbHOW M Yy4eOHO-UCCIIEeI0BATEIbCKON
JeSTeIbHOCTH, OCBOCHHHM NPaBHJ O€30MacHOr0 OOpalieHus C BEIECTBAMHU B
MOBCEIHEBHOM KU3HU.

[Tpu u3yueHun XMMHUKU HAa YPOBHE OCHOBHOTO 0011ero o0pa3oBaHUs BaXXHOE
3HaYeHUe NMpuoOpen Takue 1ed, KakK:

— (dopmMupoBaHHEe MHTEIJIEKTYalbHO pPa3BUTON JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUUYECTBY, CAMOCTOSITEJIBHOMY MPHUHITHIO PEIICHUH,
CIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIMUMCS YCIOBUSIM KU3HU;

— HamnpaBJIICHHOCTh OOy4YeHUss Ha CHCTeMaTH4eckoe MpuoOIeHne
o0Oy4aromuxcsi K CaMOCTOATEIbHOW I103HABATEIbHOW JIE€ATENbHOCTH, HAyYHBIM
METO/IaM TMO3HaHUs, (GOPMHUPYIOUIUM MOTHBALMIO M Pa3BUTHUE CIOCOOHOCTEH K
XUMUU;

— obecreueHne yciaoBHUil, CHOCOOCTBYIOIUX MPUOOPETEHUIO 00YUYAIOITMHUCS
OMbITa PA3HOOOPA3HON JESITENbHOCTH, MO3HAHUS M CAMOIO3HAHMS, KIHOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOIUX YHUBEPCAIbHOE 3HAYCHHUE IS
pa3IMYHBIX BUIOB JEATEIBHOCTH;

— ((dopmupoBanue oOmEeH (QyHKIIMOHATBHOH W  €CTECTBEHHO-HAYYHOU
ITPaMOTHOCTH, B TOM UHCJIE€ YMEHHHA OOBSICHATH W OLEHUBATh SIBJICHUSA
OKpY’KAloIIer0 MHpa, WUCIOJb3YS 3HAHHUS U OMbIT, MOJTYYCHHbIE MPU U3YYCHUU
XUMHM, TPUMEHATh UX TpPU PEHIeHHH MpoOJieM B MOBCEIHEBHOM JKHU3HH U
TPYJIOBOM 1€ATENbHOCTH;

— ¢QopmupoBanue y o0O0yyarommxcs TyYMaHUCTHYECKHX OTHOIICHUH,
NOHUMAaHUSl LEHHOCTH XUMHUYECKUX 3HAHUM i1 BBIPAOOTKH HKOJOTHYECKU
1eJecCO00pa3HOro TMOBEJIEeHUA B OBITY M TPYIOBOM NEATEIBHOCTH B LEIAX
COXPaHEHMs CBOETO 30POBbs U OKPYKAIOLIEH IPUPOJHON CPEIbL;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO M
CaMOBOCIIUTAHUIO HAa OCHOBE YCBOCHHS  OOINEYEIIOBEYECKUX IEHHOCTEH,
TOTOBHOCTU K OCO3HAHHOMY BBIOOpY MpO(dUIS M HANpPaBIEHHOCTU AATbHEHIIEro
00yueHus.

OO1iee 4YMCIO YacoB, OTBEACHHBIX I HW3YYEHUSI XMMHM Ha YpPOBHE
OCHOBHOTO 00111er0 00pazoBaHus, coctapisgeT 136 yacoB: B 8 kiacce — 68 yacoB (2
yaca B HeJIel0), B 9 kiacce — 68 4acoB (2 4aca B HEJICIIO).



COIAEPKAHUE OBYUEHUA

8 KJIACC

IlepBoHaYaIbLHbIE XUMHYECKUE TOHATHS

[Ipenmer xumuun. Ponb XMMUM B )KM3HHU YEIOBEKAa. XMMUS B CUCTEME HAYK.
Tena u BemecTBa. PU3MUECKUE CBOMCTBA BEIIECTB. ATpEraTHOE COCTOSHUE
BellecTB. [loHsAiTHE 0 MeTogax MO3HaHMS B XUMHUU. UMCThIE BELIECTBA U CMECH.
CriocoOnI pa3jeneHus: cMeceil.

ATOMBI U MOJIEKYJIbl. XHUMHYECKUE BJeMEHTbl. CHMBOJIBI XUMHUYECKUX
aeMeHTOB. [IpocThie U ClI0kKHBIE BelllecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas ¢opmyna. BajleHTHOCT aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBAa cocTaBa BemlecTB. (OTHOCHUTENbHAsE aTOMHAas —Macca.
OtHOocHUTENbHAS MOJIEKYJIsIpHasg macca. MaccoBas 10Ji1 XUMMUYECKOTr0 3JIEMEHTa B
COCJIMHEHUH.

KosmuecTBo BemecrBa. Mosib. MonsipHast macca. B3auMoCBs3b KOJIMUECTBA,
Macchl M 4YHMCJIAa CTPYKTYpPHBIX eAuHUI] BemiectBa. Pacuérel mo ¢dopmynam
XUMHUYECKUX COCTUHECHUMN.

OU3NYECKUE U XUMUYECKUE SABJICHHS. XUMUYECKasd PEAKIHSA U €€ MPU3HAKH.
3aK0H COXpAaHEHHS MacChl BEIIECTB. XWMHUYECKHe ypaBHeHUs. Kiaccudbuxarus
XUMUYECKUX PeaKIuil (COeTuHEHNs, Pa3I0KEHUS, 3aMEIIICHHsI, 0OMEHA).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMMUYECKOH MOCYJ0M, mpaBuiiaMu paboThl B JaOOpaTOpUU U
npuéMaMu oOpamieHus ¢ J1abopaTOPHBIM 00OPYyIOBAaHUEM, U3yUCHUE U OMHCAHHE
dbu3nUecKkux CBOWCTB 00pa3lOB HEOPTaHWYECKHX BEIIECTB, HAOIIOJCHUE
¢usnueckux (IJIaBjIeHUE BOCKA, TasHUE JbJa, pPAaCTUPAHHE caxapa B CTYIIKE,
KUIIEHHE M KOHJACHCAIMS BOJAbI) U XUMHUYECKUX (TOpPEHHE CBEYM, MPOKAJIMBAHUE
MEJTHOM MPOBOJIOKH, B3aUMOJICUCTBUE Mejla ¢ KUCJIOTON) SIBICHUM, HAOII0/ICHUE U
ONUCAaHUE NPU3HAKOB MPOTEKaHUs XUMHYECKUX peakiuid (pas3yioKeHHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE THAPOKCHUIIA
menu (I1) mpu HarpeBanum, B3auMoieicTBUE kele3a ¢ pactBopoM coiu meau (II),
M3YUEHHUE CIOCOOOB pa3feiCHUs] CMECEH: ¢ MOMOIIbI0 MarHurta, (QuibTpOBaHUE,
BbITIApUBaHUE, JUCTUIUISALMUA, XpoMaTorpadus, IpoBeeHUE OYUCTKU MOBAPEHHON
comv, HaOJIOJEHWE W  ONUCaHWe  pe3yJbTAaTOB  MPOBEACHHS  OTbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacChl, CO3JaHME MOJEJIEM MOJIEKYII
(IrapocTepKHEBbIX ).

BaxHeiilne npeacTaBuTe/ Il HEOPraHM4eCKUX BelecTB

Bo3nyx — cmech razos. CocrtaB Bo3zmyxa. Kucimopoa — 3iemMeHT U mpocToe
BemecTBO. Haxoknenue kucimopoga B TpUpoje, (DU3MUYECKHE W XUMHUYECKUE
cBoiictBa (peakuuu ropenusi). Oxcuzabl. I[lpumenenue kucinopoga. CrocoObl



NOJIyYEHHUs] KHUCIOpOoJa B Ja0opatopud U HOpoMbllUIeHHOCTUH. Kpyrosopor
Kuciopoza B mpupojae. O30H — aIoTponHast MOAU(PUKAIINS KUCIOPO/Ia.

TernoBoit 3hdekT XUMHUECKOW peakluu, TEPMOXUMUYECKHUE YpaBHEHUS,
9K30- U SHAOTEPMHUYECKUE pEAKLIMHU. TOIUIMBO: yrojib M METaH. 3arpsi3HEHUE
BO3/1yXa, yCWICHUE MapHUKOBOTro 3 (ekTa, pa3pylieHrne 030HOBOTO CJIOA.

Bopopon — nsnemMeHT m mpocroe BemecTBO. HaxoxaeHuwe Bomopona B
npupoae, GUNYECKHEe ¢ XUMHUYECKHE CBOWCTBA, MPUMEHEHHE, CIOCOOBI
nosyuyeHus. Kucnotsl u conu.

Mosnsipabiii 00bEM ra3oB. Pac4€Tsl Mo XUMUUYECKUM YPaBHEHUSIM.

@dusnyeckue CBOMCTBA BOAbl. Boma kak pactBoputenb. PacTBOpHI.
HacpllieHHbIE M HEHACBIIIEHHbIE PacTBOpPbl. PacTBOPUMOCTH BELIECTB B BOJIE.
MaccoBast 10Ji4 BelIeCTBa B pacTBOpe. XMMHUECKUE CBOMCTBA BOJbI. OCHOBAHUS.
Ponp pactBOpoB B npupoje U B )KU3HH 4yesioBeka. KpyroBopor BoAbl B MpUPOJE.
3arps3HeHure NpUupoaHbIX BoJI. OXpaHa U OUMCTKA MPUPOJAHBIX BOJI.

Knaccudukanus neopranmdeckux coenuHenmit. Oxcuasl. Knaccubukarms
OKCUJIOB:  cojieoOpasyromue  (OCHOBHBIE, KHUCIOTHBIC, amMQOTEepHbIE) U
HecosieoOpaszyrome. Homenknarypa okcuaoB. Duzmyeckue U XUMHUYECKHE
cBoucTBa OKCUAOB. [loyueHne okCuaoB.

OcHoBanus. Knaccudukauust ocHOBaHMI: IENOYM U HEPACTBOPUMBIE
ocHoBaHus. Homenknatypa ocHoBaHMi. PU3NMYECKHE W XUMHUYECKHE CBOMCTBA
ocHoBaHuU. [losryyeHne oCHOBaHUM.

Kucnotsl. Knaccuduxanus kucnor. Homenkinarypa kucinor. dusudeckue u
XAMUYECKUE CBOMCTBa KuCIOT. Psan aktuBHoctu MertaioB H. H. bekerosa.
[lonydeHne KUCIoT.

Comu. Homenkiarypa coieil. @U3nyeckue U XUMHYECKHUE CBOMCTBA COJICH.
[Tony4eHue coiei.

['eHeTnyeckas CBA3b MEXKY KJIaCCAMU HEOPTaHUYECKUX COEAUHEHHU.

Xumuueckuit IKcnepumenm:

Ka4EeCTBEHHOE OIPEJECICHUE COAECPKAHUS KUCIOPOAa B BO3AYyX€, MOJYUYEHHUE,
coOupaHue, pacno3HaBaHME M U3YYEHUE CBOWCTB KHUCJIOpOaa, HAOI0IeHNe
B3aMMOJICHMCTBUSl BEIIECTB C KHUCJIOPOAOM M YCIOBHUS BO3HMKHOBEHUS U
NpeKpaileHus TopeHus (Mo)kapa), O3HAKOMJICHHE C O0Opa3laMu OKCHUIO0B U
OTNMCAaHUE HX CBOWCTB, MOJy4YeHUE, COOHMpaHHE, pACIO3HABAHHE W H3y4YCHUE
CBOMCTB BOJIOpOJia (ropeHue), B3auMojencTeue Bojopoaa ¢ okcuaoM meau (II)
(BO3MOXXHO HMCIOJIb30BaHUE BHUACOMATEPUAIIOB), HAOIOJACHHE OOpAa3IOB BEIIECTB
KOJIMYECTBOM 1 MOJIb, HCCIEAOBaHUE OCOOCHHOCTEW PACTBOPEHHUS BELIECTB C
pa3IMYHONM PAcTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIE PaCTBOPEHHOTO BEIIECTBA, B3aMMOJIECHCTBUE BOABI C METAJIIaMHU
(HaTpyeM ©  KaJiblMeM) (BO3MOXHO HCIIOJb30BaHUE BHUJIEOMATEPUAIIOB),



WCCJICIOBAaHNE OOpPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIACCOB,
HAOJIIOICHNE U3MEHEHHUS OKPACKH MHIUKATOPOB B PACTBOpPAX KUCIOT U IIEIOYEH,
uzydyeHue B3auMmojeiicTBus okcunaa menu (II) ¢ pacTBOpoM cepHOW KHUCIOTHI,
KUCJIOT C METaJIaMH, pPEakiuid HeUTpaau3alyu, IOJYyYEHUE HEPACTBOPUMBIX
OCHOBAaHUM, BBITECHEHHWE OJHOTO METAJUIa APYTUM K3 PACTBOpA COJIU, PEIICHUE
SKCIEPUMEHTAIIBHBIX 3a/1ad No TeMme «BaxkHelne KiacChl HEOPTaHUYECKUX
COCMHEHUI.

HHepuoauuyeckuin 3axkoH u Ilepuoguyeckass cucTeMa XHUMHYECKHX
iemenToB JI. U. MenpgeaeeBa. CtpoeHue aroMoB. XUMHYECKasi CBA3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIC PeaKIUU

[lepBbie TOMBITKH KIACCH(DUKAIMU XUMUYECKUX dieMeHTOB. [loHsTHE O
IpYIIax CXOJHBIX DJIEMEHTOB (ILEJIOYHBIE M IIEJIOYHO3EMEIbHBIE METaJUIbI,
raJIoreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3ytoT aM(OTEpHbIE OKCUIBI
Y TUJPOKCUJIBI.

[lepnognueckunii 3axoH. [lepuoandeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
U. MengeneeBa.  KopoTkomepuonnas u  JIuHHOMEpUomHass  (HOpMBI
[Tepuoguueckout cucrembl xumuueckux anemMeHToB [l. 1. Menneneea. [lepuobl
u rpynnsl. Duzndeckuil CMBICI IOPALKOBOIO HOMEpA, HOMEPOB IEpUOaA HU
TPYNIIBI AJIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX sAaep. M3oronsl. Dnexkrponsl. CTpoeHue
AJIEKTPOHHBIX ~ 000J04eK aToMOB TepBhIX 20 XUMHUYECKUX  DIEMEHTOB
[Tepuognueckout cuctemsl . M. MenneneeBa. XapakTepUCTUKA XUMHUYECKOTO
AJIEMEHTA IO €ro MoJioKeHuto B [lepuoanueckoii cucreme /1. 1. Menneneena.

3aKOHOMEPHOCTH HW3MEHEHUs paJnyca aTOMOB XHMHYECKUX DJIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOKWCTB I10 IPYNIIaM U IEPUOJAM.

3nauenue [lepuoaunueckoro 3axkoHa u [lepuoauyeckoil CUCTEMbBI XUMUYECKUX
AJIEMEHTOB JUJIA pa3BUTUA Hayku W npaktuku. . M. MenneneeB — y4y€HbId U
rpaXKJaHMH.

Xumuyeckass cBsaA3b. KoBajieHTHast (moOJisipHass M HEMOJISIpHAs)  CBS3b.
DNEeKTPOOTPULATEILHOCTh XUMUUYECKUX 3JIEMEHTOB. IOHHAs CBS3b.

Crenenp  okucneHus.  OKHUCIUTENbHO-BOCCTAHOBUTEIBHBIE  PEAKILIHH.
[Ipouecchl OKMCIIEHUS U BOCCTAHOBJIEHUS. OKUCIUTENIN U BOCCTAHOBUTEIH.

Xumuueckuui IKCnepumenm:

U3yueHHe oO0pa3lloB BEUIECTB METANIOB M HEMETAJUIOB, B3aUMOJCICTBUE
TUAPOKCHAA LMUHKA C PacTBOPaMHU KHCJIOT M IIEJIIOYEH, IPOBEICHUE OIBITOB,
WUIKOCTPUPYIOLIIMX ~ NPUMEPBl  OKHUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUUi
(ropeHue, peakivu pa3aoKeHUs, COSTUHEHNS ).

Meosicnpeomemmnuie ceasu



Peaymszannst MeXNpeaMETHBIX CBS3€M NPH HW3yYEHUMM XHMHUU B 8 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOJNIb30BaHWE KaK OOIMX eCTeCTBEHHO-HAYYHBIX
MOHATUM, TaK U MOHSATUM, SBIISIIOIIMXCS CUCTEMHBIMU JJISl OTJAEIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIMKJIA.

OO0mMe ecTeCTBEHHO-HAYYHbIE MOHTHUS: HAy4YHBIM (akT, rumoresa, Teopus,
3aKOH, AaHalu3, CHHTe3, KiIaccupukauus, NEePUOJAUYHOCTb, HAOIIOJEHUE,
DKCIEPUMEHT, MOJICIMPOBAHUE, U3MEPEHNE, MOJIEIIb, SIBIICHUE.

®dusuka: marepusi, aTroM, OJJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIIH]I,
M30TOMBI, PAAMOAKTUBHOCTh, MOJIEKYJa, AJIEKTPUYECKUN 3apsjl, BEUIECTBO, TEIO,
00BEM, arperaTHOe COCTOSIHHE BEIECTBA, Ta3, (pU3WYecKue BETUYUHBI, ¢IHHUIIBI
U3MEPEHUS, KOCMOC, IUTaHEThI, 3BE311bl, COHIIE.

buonorus: dorocunres, npixanue, onocdepa.

['eorpadus: armocdepa, ruapochepa, MHUHEpaAIbl, TOPHBIE IOPOIHI,
MOJIE3HBIE UCKOTIAEMbIE, TOILIMBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo U XMMHUYECKAs] peaKUMsl

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucTeMa XMMAYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHuE aTOMOB. 3aKOHOMEPHOCTM B HM3MEHEHHH CBOMCTB
XMMHUYECKUX JJIEMEHTOB MEPBBIX TPEX TMEPUOAOB, Kalaus, Kalblusi WU UX
COCIMHEHU B COOTBETCTBHM C IIOJIOKEHHEM 3IJIEMEHTOB B Illepuomnueckoi
CHUCTEME U CTPOCHUEM HX ATOMOB.

CrpoeHue BemiecTBa: BHUJbl XMMHYECKOW CBSI3U. THUIBI KPUCTALIMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOWCTB BEIIECTBA OT TUIIA KPUCTAJUIMYECKOU PEIIETKU U
BHJIa XUMHYECKOU CBS3H.

Knaccudukainys m1 HOMEHKJIATypa HECOPraHMYECKHUX BEIICCTB. XHUMHYCCKHE
CBOMCTBA BEUIECTB, OTHOCSUIMXCA K Ppa3IMYHbIM KJIACCAM HEOPraHUYECKUX
COEJIMHEHUI, TEHETUYECKas CBSA3b HEOPraHMYECKUX BEILIECTB.

Knaccudukanys XuMUYECKUX PEaKIUA MO pa3IMYHbIM MPU3HAKaM (110 YUCTY
W COCTaBy YYaCTBYIONIMX B PEAKIWHM BEIIECTB, MO TEIUIOBOMY 3G (dEKTy, 1Mo
W3MEHEHUIO CTETICHEH OKMCIIEHUS XMMHYECKUX AJIEMEHTOB, MO OOpaTUMOCTH, IO
Y4aCTHIO KaTajnu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYCCKUEC
YpaBHEHHUS.

[Tonsitue o ckopocTH xumuyeckod peakuuu. IloHsTue 006 0OpaTUMBIX U
HEOOPATUMBIX XMMUYECKUX peakiusax. [[oHsTHEe 0 TOMOTeHHBIX U reTepOreHHBIX
peakuusx. Ilonarue o karanmse. [lonstue 0 xumuueckom paBHoBecuu. DakTopsl,
BJIUSIIOIIME HAa CKOPOCTh XUMHUYECKOW pEaKIUh M TOJO0KEHHUE XHUMHUYECKOIO
paBHOBECHSI.

OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE ~ PEAKIIMU,  JJICKTPOHHBIM  OanaHc
OKHCJIUTEIIbHO-BOCCTAHOBUTEIIBHOMN peaKuuu. CocraBnenue YpaBHECHUU



OKHCIIUTEJIbHO-BOCCTAHOBUTEIBHBIX ~ PEAaKUUMHW C  HCHOJB30BAHHEM  METOJA
AIIEKTPOHHOTO OajaHca.

Teopust ANEKTPONUTUUECKON TUCCOUMUALNU. DIIEKTPOJIUTHI U HEIJIEKTPOJIUTHI.
Katnonbl, annonel. MexaHu3M AuCCOLMAlMKM BEIIECTB C PA3JIMYHBIMU BUIAAMHU
xumMudeckon cBsizu. Crenenp auccounan. CUibHbIE U C1a0ble JIEKTPOIUTHI.

Peakunu nonnoro ooMena. Y ciaoBusi IpOTEKaHUSI peakuii HOHHOTO OOMEHa,
MOJIHBIE M COKpAallléHHbIE HMOHHBbIE YypaBHEHUs1 peakiuil. CBoilCTBa KHUCIOT,
OCHOBaHMII W coJell B CBeTe MPEICTaBICHUNA 00 BJIEKTPOJIUTUYECKON
nucconmanuu. KauecTBeHHbIE peakiiui Ha MOHBL. [IOHSITHE O TUAPOIIN3E COJIEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHUE C MOJECIISIMU KPUCTAUIMYECKUX PEUIETOK HEOPTaHUYECKUX
BEIIECTB — METAJJIOB M HeMeTauioB (Tpadura M anmasza), CIOKHBIX BEIIECTB
(xJopuaa HaTpuUs), UCCIEOBAHNE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOW peaKkIuu
OT BO3JCUCTBUS PA3NUYHBIX (PAKTOPOB, HCCIEIOBAHHE BJIEKTPONPOBOAHOCTHU
pacTBOpPOB BEIIECTB, IPOLECCAa AWCCOLMALWUA KHCIOT, WIEJIOYed W COJIEH
(BO3MOKHO  HCHOJIb30BAHHE BHJAECO MAaTE€pUaloB), IPOBEICHUE  OIBITOB,
WUIIOCTPUPYIOIIMX ~ MPU3HAKM  NPOTEKAHHWS  peakluuid HOHHOrOo  oOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, O0O0pa30BaHUE BOJbI), OIBITOB,
WUIKOCTPUPYIOLIMX ~ NPUMEPBI  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUUN
(ropeHue, peaklMH pasyIoKEHHs, COEIUHEHNs), PACIO3HABAHUE HEOPraHWYECKHX
BEIIECTB C IIOMOIWIBK0 KA4YECTBEHHBIX pPEAKIUMW Ha HOHBI, PELICHUE
DKCIEPUMEHTAJIBHBIX 3a/1a4.

HeMmeTaibl 1 MX COeIMHEHUS

OO6mast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHUSI AaTOMOB,
XapakTepHble cTeneHn okucieHus. CtpoeHue u (U3HUECKUE CBOMCTBA MPOCTHIX
BEIIECTB — TrajoreHoB. XWUMHYECKHE CBOWCTBA HAa NpUMEpEe  XJjopa
(B3aUMOJEHCTBHE C MeETaJlaMd, HEMETaUIaMH, IIeJI04aMH). XJIOPOBOJOPO/I.
ConsiHass KucinoTa, XMMUYECKHE CBOMCTBA, IMOJYyYEHHE, NPUMEHEHHE. [lelicTBue
XJOpa M XJOPOBOJOPOJA HA OpPraHu3M YeloBeKa. BaxHeimme XJIOpuapl U UX
HAaxO0KJICHUE B IIPUPOJIE.

Ob6mas xapakrepuctuka 3neMeHToB VIA-rpynmbl. OcCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CTpoeHue W (pusmyeckue CBOMCTBA
IPOCTBIX BEUIECTB — KUCIOPOAA U Cepbl. AJIOTPOIHbIE MOAU(DUKAIIMN KUCIOPOIa
U cepbpl. XuMUYECKHe cBoicTBa cepbl. CepoBOIOPOJ, CTpOCHHE, (PU3HYECKUE U
XuMHueckue cBorcTBa. OKCUABI Cepbl KaK MPEACTABUTENIM KUCIOTHBIX OKCHJIOB.
Cepnast kucioTa, (QU3MYECKHME U XUMUYECKHE CBOWCTBa (00mMe Kak
IpEICTaBUTENA Kjacca KHCIOT W chneuuduyeckue). XHUMHUYECKHE pPEakluu,
Jeale B OCHOBE MPOMBIIUIEHHOTO CHOco0a TMONMy4YeHHsS CEPHOM KHCIOTHI.
[Ipumenenue cepHoii KucinoThl. Coau CEpHON KUCIOThI, KAUECTBEHHAS peaKlMs Ha



cynedar-uon. Haxoxzaenue ceppl M €€ COEIMHEHUH B MPUPOJE. XUMHUYECKOE
3arpsA3HEHHE OKPYXKAIOWIEH Ccpeabl COSAUHEHUSIMU Cepbl (KUCIOTHBIE JOXKIH,
3arpsi3HEHHE BO3AyXa U BOJIOEMOB), CIIOCOOBI €ro Mpea0TBPAICHUS.

OOmias xapakTepucTuka 3JeMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIECHHS. A30T, PaCHpPOCTPAHEHHE B MPHUPOJIE,
dbu3nyecKkre U XUMUYecKe cBorcTBa. KpyroBopoT a3ora B mpupojie. AMMUAK, €ro
bu3nUecKrue 1 XUMUYECKHUE CBOMCTBA, MOJydeHne U npuMeHeHue. Coiam aMMOHUS,
ux pu3NUecKre U XMMUYEeCKHe CBOWCTBA, MpuMeHeHne. KadecTBeHHas peakiiys Ha
MOHBI aMMOHMS. A30THasl KUCJIOTa, €€ ToyiydyeHue, (PU3NYEeCKUe U XUMHUUYECKHUe
cBOliCcTBa (00mMe Kak TMPEACTABUTENS Kiacca KUCIOT H CHEIU(UYECKHE).
Hcnonp30BaHWEe HUTPATOB U COJIEM aMMOHHMS B Kauye€CTBE MHUHEPaIbHBIX
yno0peHuil. XuMrU4ecKoe 3arps3HeHUE OKPYIKAIOIIEeH CPelbl COSTMHEHUSIMU a30Ta
(KUCIOTHBIE JIOXKAM, 3arpsi3HEHHE BO3/AyXa, IMOYBBI U BOAoEéMOB). Docdop,
ajuioTponHeie Mojudukanuu ¢gocdopa, Puznueckue U XUMHUYECKHE CBOMCTBA.
Oxcun dhocdhopa (V) u dhochopras kuciaora, GU3NIECKHUE U XUMUIECKHUE CBOMCTBA,
nonyuyenue. Mcnonp3oBanne GocdaToB B Ka4eCTBE MUHEPAIBHBIX YI0OpEHUN.

O6mas xapakrepuctuka aneMeHToB [VA-rpynmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB,  XapaKTEpHbIE  CTENEHU  OKHUCJIEHHUS.  YTJIepoAd,  auIOTPOIHbIE
Moau(dUKalUKM, pacpOCTpaHEHUE B Tpupose, (Qunueckue U XUMHUUYECKHUE
cBorictBa. Ancopomusi. Kpyrosoport yraepona B npupogae. OKCuibl yriaeponaa, ux
dbuznueckue W XUMUYECKHE CBOICTBA, JEHCTBUE HAa IKUBbIE OPraHU3MBI,
MOJIyYeHHE U TMPUMEHEHHE. DKOJOTUYECKHE MPOOJEMBbl, CBSI3aHHBIE C OKCHIOM
yriepoaa (IV), rumore3a riaoOalbHOTO TMOTEIJICHUS KIMMara, MNapHUKOBBIM
s dexT. YrompHas KACIOTa U €€ CoMH, UX (HU3UIECKUE U XUMHUYECKHUE CBOMCTBA,
noJiydeHue W mnpuMeHeHwe. KauecTBeHHass peaknuss Ha KapOOHAT-HOHBI.
Hcnonb3oBanue KapOOHATOB B OBITY, MEIUIIMHE, TMPOMBIIUIEHHOCTH U CEJIhCKOM
XO35MCTBE.

[lepBoHauanbHbIEC MOHITUSL 00 OPraHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yriiepoja (MeTaH, 3TaH, STUJIEH, alleTUICH, 3TaHOJI, TJIMIIEPUH, YKCYCHAs KUCTIOTA).
[IpupogHble HMCTOYHUKK YTIIEBOJOPOAOB (Yyrojib, NPUPOAHBIA Ta3, HEDTH),
MPOAYKThI WX TMepepaboTku (OCH3WH), UX POJb B OBITY U IPOMBIIIJIEHHOCTH.
[TonsaTre 0 OMONOTHYECKHU BaKHBIX BEIIECTBAX: dKUPaAX, O€IKax, yriieBoJgax — U X
posi B OKM3HM 4YeJoBeKa. MarepuaibHOe €AMHCTBO OpPraHUYeCKuX W
HEOPraHUYECKUX COCAUHEHUM.

KpeMHuuii, ero ¢usnueckue W XHUMHYECKHE CBONCTBA, IMOJyYEHUE U
npumeHenue. CoenuHeHus KpemHusi B npupoze. OOmime mnpeacraBieHusi o0
okcune kpemuus (IV) u kpemuueBoil kucnore. CWIMKaThl, UX WCIOJIb30BaHUE B
ObITY, B MPOMBIIUJICHHOCTU. BaxkHellne cTpouTenbHbIE MaTepHalibl: KEPaMHKa,



CTEKJIO, TIEMEHT, OeTOH, *kene300eToH. [IpobmeMbl 6e30macHOTO WCIOIB30BAHUS
CTPOUTENIBHBIX MATEPUAIIOB B IOBCEHEBHOM JKU3HHU.

Xumuueckuit IKcnepumenm:

M3yueHHE 00pa3Il0B HEOPTaHMYECKUX BEIIECTB, CBOWCTB COJSIHOW KHUCIIOTHI,
IIPOBE/ICHUE KAaYE€CTBEHHBIX PEAKIMN Ha XJIOPUJI-MOHBI U HAOJIIOICHUE MPU3HAKOB
WX TIPOTEKAHWsI, OMBITHI, OTpaKAINE (PU3NYESCKHE W XUMHUYECKHE CBOMCTBA
rajoreHoB M HX COEIMHEHHI (BO3MOXXHO HCIOJIb30BAHUE BHUAEOMATEPHUAIIOB),
O3HAKOMJIEHME C o00pa3naMu XJOpPUAOB (TaJOTreHUII0B), O3HAKOMJICHHUE C
obpasnaMu  ceppl M €€  COCOUHEHHSIMU  (BO3MOXHO  HCIIOJb30BaHUE
BUJICOMAaTEpHAIOB), HaOIIOCHNE Tpoliecca OOYIIIMBaHUs caxapa IO JACWCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOTBHI, HW3Yy4YEHHE XUMHYECKUX CBOMCTB
pa30aBIIEHHON CEPHOM KUCIIOTHI, MPOBEICHNE KAaUeCTBEHHOM peaKIn Ha Cylbdat-
WOH M HaOJIOJieHWEe TpHu3Haka e€ MPOTeKaHHs, O3HAKOMIIEHHE C (PU3UYECKUMU
cBoMicTBaMH a3oTa, (ochopa M HX COeAUHEHUH (BO3MOXXHO HCIOJIb30BAaHUE
BUJIEOMATEPHUATIOB), 00pa3iamMu a30THBIX U (HochHOpHBIX yaoOpeHui, moaydeHue,
coOupaHue, pacrno3HaBaHWE€ W HW3Y4YCHHUE CBOWCTB amMMHUaka, IPOBEIICHUE
KaueCTBEHHBIX PEaKlMid Ha MOH aMMOHHS U (pocdar-uoH U U3ydyeHue Npu3HaAKOB
UX IIPOTEKaHHUsl, B3aUMOIEUCTBUE KOHIIEHTPUPOBAHHON a30THOW KHCJIOTHI C MEJIBIO
(BO3MOXHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), U3YUYEHHE Mozenen
KPUCTAUIMYECKNX PEmETOK anmasza, rpadura, ¢yuiepeHa, O3HAKOMIICHHE C
POIIECCOM  aJICOPOIMU  PACTBOPEHHBIX BEIIECTB AKTHUBUPOBAHHBIM YIIIEM U
YCTPOMCTBOM NPOTUBOras3a, MojydeHue, coOupaHue, pacro3HaBaHUE U HU3yueHUE
CBOMCTB YIJIEKHCIOrO rasza, NpoBeJICHHE KaueCTBEHHBIX peakluil Ha KapOoHAT U
CUJIMKAT-HOHbl W W3yYEHUE MPU3HAKOB UX MPOTECKAHHS, O3HAKOMIIEHHE C
NPOAYKIMEN CHUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE 3KCIEPUMEHTATbHBIX
3a7a4 1o TeMe « BaxxHenre HeMeTaJUIbl U KX COCIMHEHUS.

MeTtaJibl U MX COeIMHEHU S

OO01as xapakTepUCTHKAa XUMUYECKUX 3JIEMEHTOB — METANIOB HA OCHOBAHUHU
ux nonoxeHus B Ilepmomgmueckor cucremMe xuMmudeckux diemeHTtoB [ WM.
MenneneeBa u crpoeHusi aromoB. CTpoeHue mMeTamuioB. Meranyeckas: CBsI3b U
METAJUIMYECKAs] ~ KpPUCTAUIMUECKass  pPEIIETKA.  JJEKTPOXUMUYECKUH Pl
HaIpspbKeHU MetauioB. dusznueckue U XMMUUECKHE CBOMCTBAa MeTayuioB. OO0mue
crocoObl MoiyyeHuss MeTamioB. lloHsATHE O KOpPpO3UM METaIOB, OCHOBHbBIE
CIOCcOObl 3alUThl UX OT Koppo3uu. CmiiaBel (CTajib, YYTyH, IIOPATIOMUHUM,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY U IPOMBIIIICHHOCTH.

[I{enouHble MeTaIBL: NOJNOXKEHHE B [lepronueckoil cucTeEME XUMUYECKUX
anemeHToB . 1. MenpaeneeBa, CTpOeHHE MX aTOMOB, HAXOXKIACHUE B IPUPOJE.
duznyeckre U XUMUYECKUE CBOMCTBA (HAa mpumMepe Hatpus U Kanus). OKcuabpl u



TUAPOKCUABl HaTpus W Kanuda. lIpuMeHeHne WIEeNOYHBIX METANIOB U UX
COCJIMHEHUU.

[[lennoyHO3E€MENbHBIE METAJUIBI MarHMii M KaJbUUW: IIOJIOKEHHE B
Ilepuoanueckoi cucreMe xuMudeckux diemeHTos [[. M. Menneneesa, ctpoeHue
MX aTOMOB, HaX0XJAEHUE B Ipupoae. PU3nuecKue 1 XMMUYECKUE CBOMCTBA MarHus
W Kaibllus. BaxkuHelmue coequHeHHs KalblUs (OKCHUJ, TUAPOKCHUI, COJIN).
KécTkocTh BOJBI U CTIOCOOBI €€ yCTpaHEHUSI.

AoMUHUN: TIoJIokeHKE B [lepnoanueckoi cucreMe XMMUYECKUX 2JIEMEHTOB
J. W. MenneneeBa, CTpOEHHUE aroma, HaxOXIeHHUE B Ipupone. duszndeckue u
XUMUYECKUE CBOWMCTBA altOMUHUSA. AMQPOTEpPHBIE CBOMCTBA OKCHAA U THIPOKCHU]IA
AJFOMUHUSL.

Keneso: monoxenue B [leppuonnyeckor cucTeMe XUMUYECKHUX AJIEMEHTOB [l.
N. MeHneneeBa, CTpOEHHE aTOMa, HAaXOXxAeHUE B mnpupoae. dusznueckue u
XUMUYECKHEe CBOUCTRBA xkene3a. OKCuIbl, TuIpoKcu bl U conn xenesa (I1) u xenesa
(IIT), nx cocraB, CBOMCTBA U MOJTy4YCHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C oOpaslaMu METAUIOB W CIUIaBOB, HUX (PU3UUYECKUMHU
CBOMCTBAMHU, U3YUYEHHE  PE3YyJbTaTOB  KOPPO3UM  METALIOB  (BO3MOXHO
UCIIOJIb30BaHUE BHUEOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJCUCTBUS OKCHJIA
KaJIbIUSI W HATpus C BOJOM (BO3MOXKHO HCIIOJB30BaHUE BHACOMATEPHUANIOB),
VICCIIEIOBAHUE CBOMCTB KXECTKOM BOJIBI, IIPOLECCA FOPEHUS XKele3a B KUCIOPOJE
(BO3MOXXHO  HKCIIOJIb30BAaHHWE  BHJIEOMATEpPUAIOB), IPU3HAKOB  IPOTEKAHUS
KAQ4ECTBEHHBIX PEAKIMi HA WOHBI: MarHus, KajabliMs, aTIOMUHUS, [IMHKA, JKeJe3a
(IT) u xeneza (II1), meau (II), HabnrogeHUE U OMKMCaHUE MPOIECCOB OKpAIIMBAHUS
IJJAaMEHU MOHAMU HATpusl, Kalus W Kaiblusd (BO3MOXHO HCIIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), MUCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB TUIPOKCHUIA AITFOMUHUS
Y TUAPOKCUJIA IMHKA, PEHIEHHE SKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe «Baxnelmue
METAJUIbl U KX COCTUHECHUS».

XuMHuS M OKPYXKAKOIIAS cpeaa

BemectBa m marepuanbl B IMOBCEIHEBHOW JXW3HU 4YelioBeKa. bezomacHoe
UCIIOJIb30BAaHUE BEIIECTB M XMMHUYECKUX peakiuil B ObiTy. IlepBas momouis npu
XMMHUYECKUX 05KOraX U OTPABJICHUSX.

XUMUYECKOE 3arps3HEHHE OKpYKarollehd cpeinl (mpeaenabHas JI0MyCcTUMast
KOHIIeHTpaius Bemiects, nainee — [1/IK). Ponp xumuu B pemieHuu 3K0JIOrHYECKUX
npooeMm.

Xumuueckuii Ikcnepumenm:

H3yueHHe oOpasIloB MaTepuUasioB (CTEKJIO, CIUIABbI METAJJIOB, MOJMMEPHBIC
MaTepHaIbl).

Mesxcnpedmemmnnie céasu



Peaymszannst MeXnpeaMETHBIX CBS3€M NPH HW3y4YEHUMM XHMHUM B 9 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOJNIb30BaHWE KaK OOIMX eCTeCTBEHHO-HAYYHBIX
MOHATUH, TaK U MOHSATUH, SBJISIOMIMUXCS CUCTEMHBIMU JJI1 OTACJIBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OOmue ecTeCTBEHHO-HAYYHBbIC TOHATHS: HAYYHBIM (DAKT, THUIOTE3a, 3aKOH,
TEOpHusl, aHalu3, CHHTE3, KiIacCupuKaluusi, MepUOAUYHOCTh, HAOIIOACHHE,
OKCIIEPUMEHT, MOJCIUPOBAHNE, HW3MEPEHHE, MOJIeTb, SBICHUE, IMAPHUKOBBIN
¢ PeKT, TeXHOIOTHS, MaTePUAIIBI.

®dusnka: MaTepus, aToM, OJEKTPOH, TNPOTOH, HEUTPOH, HOH, HYKIHII,
W30TOTMBI, PAJNOAKTUBHOCTh, MOJICKYJIA, DJICKTPUUYCCKUN 3apsii, MPOBOIHUKH,
MOJIYIPOBOJHUKH, JUAJICKTPUKHA, (POTORIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHOe COCTOSIHUE BEIIECTBA, ra3, PacCTBOP, PACTBOPUMOCTD, KpUCTAJUITMUECKAs
peméTka, CriaBbl, (PU3MUYECKUE BEIMYUHBI, €IUHUIBI U3MEPEHHS, KOCMHUYECKOE
IPOCTPAHCTBO, MJIaHeThl, 3BE3/1bI, CoMHIIE.

buonorus: ¢orocunTes, mpixanme, Omocdepa, IKOCHCTEMa, MUHEPATHHBIC
yA00pEeHHS, MUKPODJIEMEHTHI, MAKPOIJIEMEHThI, TUTATEIHHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpanbl, TOPHBIE MOPOJBI,
MI0JIE3HBIE UCKOIAeMbI€, TOIIJIUBO, BOAHBIE PECYPCHI.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XNUMHHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JINYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE PE3yJbTaThl OCBOCHHUS MPOTPaMMbl OCHOBHOTO OOIIETO
o0pa3oBaHMs JOCTUTAIOTCS B XOJ€ OOy4YEHUS XUMHH B E€JUHCTBE Y4eOHOU u
BOCIIUTATEJILHON EATEIbBHOCTH B COOTBETCTBUU C TPAJAULMOHHBIMH POCCUHCKUMU
COLUOKYJIBTYPHBIMA M JYyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, NPUHATHIMU B
o0IecTBe mMpaBWIaMH W HOPMaMH TIOBEICHHS W CIIOCOOCTBYIOT TIpoOIeccaM
CaMOTIO3HAHUS, CAMOPA3BUTHUS U COITMATM3AIIUN O0YJIAFOIITIXCS.

JIn4HOCTHBIE  pe3yJIbTaTbl  OTPAXalOT  TOTOBHOCTh  OOYYarolIUXCS
PYKOBOJICTBOBATbCA CHCTEMON TO3UTUBHBIX LIEHHOCTHBIX OPUEHTAUUW H
paclIMpEHUE OMbITA IESITEILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) IaTpHOTHYECKOT0 BOCIIMTAHUS:

LIECHHOCTHOI'0 OTHOLIECHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
U HAayyHOMY HACJEIUI0, MOHUMAHUS 3HAYECHUS XUMHUUYECKONM HAayKH B JKU3HU
COBPEMEHHOr0 OOIIECTBa, CIIOCOOHOCTH BIIaJIETh JOCTOBEPHOW HH(popmalruenn o
MEPEIOBBIX JOCTHKEHUAX M OTKPBITUAX MHUPOBOM M OTE€YECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOMCTBE MUpPA U OOIIECTBA;

2) rpaskaaHCKOr0 BOCIIUTAHUSA:

NPEACTABICHUS O COLUMAJIbHBIX HOPMax W MpaBUIaX MEKINYHOCTHBIX
OTHOIIIEHUHN B KOJUIEKTUBE, KOMMYHUKATUBHONW KOMIIETEHTHOCTH B OOIIIECTBEHHO
NIOJIE3HOM,  y4eOHOMCCIENAOBATENbCKOM, TBOPYECKOM W APYrMxX  BHAAX
NeSTETbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOW JEATEIBbHOCTH TpHU
BBINIOJIHEHUU YYEOHBIX, TO3HABATEIbHBIX 3a/1ay, BBIINOJHEHUH XWUMHUYECKHX
HKCIIEPUMEHTOB, CO3/JaHUN YUEOHBIX TPOEKTOB, CTPEMJICHHUS K B3aUMOTIOHUMAHUIO
W B3aUMOIIOMOIIM B TIpollecCe€ DITOM y4EeOHOW NESITEIHbHOCTH, TOTOBHOCTHU
OLICHMBATh CBOE TIOBEJCHHE M IIOCTYIIKA CBOMX TOBApHUILEH C MO3ULUH
HPABCTBEHHBIX U ITPABOBBIX HOPM C YUETOM OCO3HAHUSI TIOCIEACTBUM ITOCTYIIKOB;

3) HEHHOCTH HAYYHOT 0 MO3HAHUSA:

MHPOBO33PEHUYECKUE TPEJCTABICHHUS O BEUIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHU M COCTABJISIOLINE
OCHOBY JIJI1 NMOHUMAaHUsl CYIIHOCTH HAy4YHOW KapTHUHBI MHUpa, MPEJICTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTUS MPUPOJBI, B3aUMOCBSA3SIX YEJIOBEKA C
MPUPOJIHON CPENOi, O POJIM XMMHUH B TO3HAHUU 3TUX 3aKOHOMEPHOCTE;

MO3HABATEIbHBIE MOTHUBBI, HAITPABIICHHBIE HA MOJIyYCHUE HOBBIX 3HAHUHU 1O
XUMUHU, HEOOXOMUMBIE I OOBSICHEHUS HAOIIOAACMBIX TPOIIECCOB W SIBIICHUM,
MO3HABATENbHON, MH()DOPMAIMOHHOM W YUTATEIBCKON KYJIbTYphl, B TOM YHCIIC
HABBIKOB CaMOCTOSITENIbHOM palOThl C Y4YEOHBIMM TEKCTaMH, CIPAaBOYHOU



JUTEPATYpOi, MOOCTYHNHBIMH TEXHHUYECKHUMU CpPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpEC K OOYYEHHMIO M TO3HAHUIO, JH0003HATEIBHOCTh, T'OTOBHOCTH U
CIIOCOOHOCTh K CaMOOOpa30BaHUIO, [MPOEKTHOM W  HUCCIEeN0BATEIbCKOU
NEeSATEeNbHOCTH, K OCO3HAHHOMY BbIOOPY HAINpaBIEHHOCTH M YPOBHSI OOy4yeHUsS B
JlaabHEHIIeM;

4) popMupoBaHNs KyJbTYPbI 310POBbSI:

OCO3HAHHME IIEHHOCTU JKW3HU, OTBETCTBEHHOI'O OTHOUIEHHUS K CBOEMY
3JI0pOBbIO, YCTAaHOBKM Ha 3J0pPOBbI 00pa3 *XU3HHU, OCO3HAHUE MOCIEJICTBUN U
HENPUATUE BPEIHBIX NMPUBBIYEK (YHOTPEOICHHS aIKOT0Jsl, HAPKOTUKOB, KypEHUs),
HEOOXOJMMOCTH COONIOJICHUS] MpaBuia O€30MacHOCTH TIpu  oOpalieHuu ¢
XUMUYECKUMHU BEIIECTBAMH B OBITY M peabHOU KU3HHU;

5) Tpy10BOr0 BOCIIMTAHMS:

MHTEPEC K MPAKTUUYECKOMY M3yUYEeHHIO Tpodeccuil u Tpyaa pa3inyHOro poja,
YBaXEHUE K TPyAYy U pe3yibTaTaM TpPYAOBOM NEATEIbHOCTH, B TOM YMCIIE Ha
OCHOBE IPUMEHEHHUS MPEAMETHbIX 3HAHUW IO XHWMHHU, OCO3HAHHBIA BBHIOOP
WHIUBUYaIbHON TPAeKTOPUHU MPOAOIKEHUSI 00pa30BaHus C YUYETOM JIUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCHEemHOoN NpodhecCUOHATBHON AeSTENbHOCTA U Pa3BUTHUSI HEOOXOAUMBIX YMEHHUIH,
TOTOBHOCTB aJalTUPOBATHCS B MPO(ECCUOHATBHOU CpEIE;

6) 3K0J10rM4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKH 1€JeCO00pa3HOe OTHOIICHHE K MPHUPOJE KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHUS, MIOHMMAaHUE LIEHHOCTU 3JI0POBOIO U
Oe3omacHoro o0pasza KHU3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nyecKOMy M TNCHUXHYECKOMY 3/I0pOBbIO, OCO3HAHUE IEHHOCTU COOJIIOJICHUS
paBuJ1 6€30MaCHOTO MOBEICHUS MpU padOTe ¢ BEIIECTBAMHU, a TAKXKE B CUTYyalHsIX,
YIPOXKAOIIMX 30POBbIO U KU3HU JIFOAEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUSA, MOJy4YaeMble MPU U3YYEHUU XUMHH, IS
penieHus 3a1a4, CBA3aHHbBIX C OKPYKAlOLEeH IPUPOIHON CPENOU, AJIsl TOBBIICHHUS
YPOBHSL  3KOJIOTHYECKOW  KYyJbTYypbl, OCO3HaHHS TJ00AJIbHOIO  XapakTepa
HKOJIOTHYECKUX MPOoOJeM M MyTel MX pelIeHUsT MOCPEJCTBOM METOJ0B XHWMUH,
9KOJIOTMYECKOTO MBIIUICHHS, YMEHHSI PYKOBOJCTBOBATHCA UM B MO3HABATEIbHOM,
KOMMYHUKAaTUBHOMN U COLMAJIBHOW MPAKTHUKE.

METANPEIMETHBIE PE3YJBbTATHI

B cocraBe MeTanpeIMETHBIX pEe3yJbTaTOB BBIACISAIOT 3HAYUMBIE JUIA
dbopMHUpOBaHUA MHPOBO33PEHHS OOIIEHAyYHbIE TMOHATUS (3aKOH, TeOopus,
OPUHIMI, TUIIOTE3a, (PAKT, CUCTEMa, MPOLECC, IKCIEPUMEHT U JAPYTOE.), KOTOPbIE
UCIIOJIB3YIOTCS. B €CTECTBEHHO-HAyYHbIX YYEOHBIX NpPEIMETaX W MO3BOJSIOT Ha
OCHOBE 3HaHUM M3 ATUX NPEIMETOB (POPMHPOBATH MPEACTABICHUE O LEIOCTHOU



HAy4YHOUW KapTUHE MHUpA, U YHUBEpCaAIbHbIC YueOHbIE JeCTBUS (1I03HABATEIIbHbIE,
KOMMYHUKATHBHBIC, DPETYJSITUBHBIC), KOTOphle obOecrneunBaioT (HOpMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO M OCYIIECTBICHHUIO Y4EOHOMU
NESATEeIbHOCTH.

Ilo3HaBaTe/ibHBIE YHUBEPCAJIbHbIE Y4eOHbIE 1eHCTBUS

ba3oBble 1ornueckue aAecTBU:

YMEHHUSI HCIOJb30BaTh MNPHUEMBI JIOTMUECKOTO MBIIIJIEHUS. MPU OCBOCHUU
3HaHWI: PacKphIBaTh CMBICT XUMHUYECKUX MOHATHHA (BBIIEISATh UX XapaKTEpHbIE
MpPU3HAKU, YCTaHABIMBATh B3aUMOCBSI3b C JPYTUMU TOHSTUSMH), UCIOJIb30BAThH
MOHATHS 1711 OOBSICHEHUS OTJEIBHBIX ()AaKTOB M SBJICHHM, BEIOMPATh OCHOBAHUS U
KPUTEPUH ISl KIACCH(PUKAIMK XUMUYECKUX BEIIECTB U XUMHUYECKHX PEaKInH,
yCTaHABIMBATh MPUUMHHO-CIIEJACTBEHHBIC CBS3M MEXAY OOBEKTAaMU H3yUCHUS,
CTPOUTH JIOTUUECKHE PACCYXKIACHUS (MHIYKTUBHBIC, JEAYKTHUBHBIC, M0 AHAJIOTHH),
JieJIaTh BBIBOJIBI M 3aKIIOUCHUSI;

YyMEHHUE TMPUMEHSITh B IIpOIECCe MO3HAHUS TNOHATUA (TpeAMETHhIE U
METanpeIMETHbIE), CAMBOJIMYECKHUE (3HAKOBBIE) MOJIENN, UCIIOJIb3YEMBIE B XUMUH,
peoOpa3oBbIBATh MIMPOKO MPUMEHSEMbIE B XUMHUHU MOJIEIbHBIC MPEACTABICHUS —
XUMHUYECKUU 3HAK (CHUMBOJ JJIEMEHTAa), XUMHU4eckas (opMyna U ypaBHEHHE
XUMHUYECKON peaklMy — MpU PeIIeHUH YueOHO-TI03HABATEIbHBIX 3ajlay, C YYETOM
ATUX MOJIEIBHBIX MPEJCTABICHUN BBISABIATh U XapaKTepU30BaTh CYIIIECTBEHHbIC
MPU3HAKH W3Y4aeMbIX 00BEKTOB — XUMHUYECKUX BEIIECTB U XMMHYECKUX PEaKIIUi,
BBISIBJISITh ~ OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CJICJACTBEHHBIE CBA3M U
MPOTUBOPEUHS B U3YyUaeMbIX MPOIECCAX U SBICHUSIX.

Ba3oBble ucciaenoBareabcKue JeMCTBUS:

YMEHHE HCIIOJIb30BaTh IMOCTABJIEHHBIE BOMPOCHI B KAueCTBE MHCTPYMEHTA
MO3HAHWA, a TaKXKe€ B KA4eCTBE OCHOBBI JUisi (OPMHUPOBAHUSA THUIOTE3bI IO
IIPOBEPKE NMPABUIBHOCTH BBICKA3bIBAEMBIX CYXKIACHUN;

NpUOOpPETEHUE OMNbITa [0 IUIAHUPOBAHUIO, OpPraHU3allMd U IPOBEIACHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIoaaTh 3a XOJ0M Ipoliecca,
CaMOCTOSATENILHO MPOTHO3UPOBATH €0 PE3yibTaT, (OpMyIUPOBaTh 0000IICHHS U
BBIBO/IbI 110 pe3yJibTaTaM MPOBEAEHHOIO ONBITA, UCCIEIOBAHUS, COCTABIISTh OTUET
0 MpOJIeJIaHHOM padoTe.

Pa6ora ¢ undpopmanmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATHP W HWHTEPIPETUPOBATH HWH(HOPMAIIHIO
Pa3IUYHBIX BUJIOB U (HOPM MPECTABICHUS, MOJIYyIaeMyI0 U3 Pa3HBIX UCTOYHUKOB
(Hay4HO-TIONYJISIpHAsl  JIUTEpPATypa XHUMHYECKOIO COJEpkKaHUsA, CIPABOYHbIC
nocodbusi, pecypcbl MHTepHeTa), KPUTUUECKU OIICHUBATh NPOTHUBOPECUMUBYIO U
HEJIOCTOBEPHYIO HHPOPMAIIHIO;



YMEHUE NPUMEHATh Pa3jIudyHble METOAbl U 3alpOChl MPU MOUCKE U OTOOpE
uHGOpMaAllMd U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOJUMBIX Ui BBINOJIHEHUS
y4eOHBIX W MO3HABaTEIbHBIX 3aJ]a4 ONMpPENeIEHHOTO THUIIA, TPUOOPETEHUE ONbITA B
0o0JaCTH  MCHOJIb30BaHUSI  MH(OPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUM,
OBJIAJICHUE KYJbTYpOH aKTUBHOTO UCIOJIb30BAHUS PA3JIMYHBIX OUCKOBBIX CUCTEM,
CaMOCTOSITENTFHO BBIOUpATh ONTUMANBHYIO (hOpMYy mpeAcTaBieHuss HHPOpMAIH U
WUIIOCTPUPOBATh pEUIAEMbIE 3a/laud  HECIOXHBIMU CXEMaMH, JAuarpaMmaMu,
IpyrumMu popmMamu rpaduKu ¥ ©X KOMOUHALIUSIMU;

YMEHUE UCIOJIb30BaTh U aHAJIM3MpOBaTh B IIpoliecce Y4YEOHOW U
UCCIIEIOBATENBCKOM NIEATEIHbHOCTH MH(YOPMAIMIO O BIUSHUHM MPOMBIIUICHHOCTH,
CEJIbCKOI0 XO3SKMCTBA M TPAHCIIOPTA HAa COCTOSHUE OKPYXAOUIEH MPUPOIHOU
Cpelbl.

KoMMmyHMKaTHBHBIE YHHBepPCcaIbHbIe YueOHbIe 1elCTBUA:

yMEHHUsI 3aJlaBaTh BOINPOCHI (B XOJe Juanora W (WJIH) JIUCKYCCUHU) TIO
CylmecTBy  oOcyxmaemoil  Tembl, (OPMYyIHpPOBaTb CBOM  MPEAJIOKEHUS
OTHOCHUTEJILHO BBIIIOJIHEHUS IPEII0KEHHON 3a/1a4y;

YMEHUSI  MPEJCTaBIsATh  MOJYYEHHBbIE  pe3yJbTaThbl  IMO3HABATEIbHOU
NEeSATEeNbHOCTH B YCTHBIX W TMCBMEHHBIX TEKCTax; JeJlaTh MpPEe3eHTALUI0
pEe3yIAbTAaTOB BBHINOJHEHUS XMMHYECKOT0 3KCIEPUMEHTa (J1a0OpaTOPHOIO OIIbITA,
1ab0paTopHOI pabOTHI IO HCCIICIOBAHUIO CBOMCTB BEIIECTB, YIEOHOTO MTPOCKTA);

yMEHHsI Yy4eOHOTO COTPYAHHYECTBA CO CBEPCTHHMKAMH B COBMECTHOM
MO3HABATENILHOM M MCCIIEIOBATEIbCKOM  ACSATENBHOCTH  MPU  PELICHUU
BO3HUKAIOIIUX NpPOOJEeM Ha OCHOBE YyuyéTa OOIIMX HMHTEPECOB U COTJIACOBAHUS
no3unuii (00cyxaeHus, oOMEeH MHEHHSIMH, «MO3TOBbIE IITYpPMBbD», KOOPAMHALIUSA
COBMECTHBIX JCHCTBUM, OIpPENCICHUE KPUTEPUEB 110 OLEHKE KayecTBa
BBIINIOJITHEHHOM pabOThI U JpyTHe).

PerynsiTuBHbBIE YHHBepCcaJbHbIe Y4eOHbIE 1eCTBUSA:

YMEHUE CaMOCTOSTENIbHO ONPENEeNsITh UENH JEATebHOCTH, IUIAaHUPOBATh,
OCYLIECTBJIATh, KOHTPOJIMPOBATh U MPU HEOOXOJUMOCTH KOPPEKTHPOBATH CBOIO
NeSITeNHbHOCTD, BRIOUPATh Hanbosee d(pPpeKkTuBHBIC CITOCOOBI pelieHusl y9eOHbIX U
MO3HABATENbHBIX 3a7a4, CaMOCTOSITEJIbHO COCTaBJISATh WM KOPPEKTHUPOBATH
IIPEIJIOKEHHBIM  QJITOPUTM JCHUCTBUUM IIPU  BBINOJHEHUU 3aJaHUH C Y4YETOM
NOJIYYEHHS] HOBBIX 3HAHUM 00 M3y4yaeMbIX OOBEKTaX — BEUIECTBAX U PeaKLHUsX,
OLICHUBATh COOTBETCTBUE IIOJIYYEHHOI'O pe3yibTaTa 3asBICHHOW ILEJIW, YMEHHE
MCII0JIB30BaTh U aHAJIM3UPOBATH KOHTEKCTHI, IPEJIaracMbl€ B YCIOBUU 33]IaHUN.

MNPEJMETHBIE PE3YJIBTATHI

B cocraBe nmnpeaMEeTHBIX PE3yNbTATOB IO OCBOCHUIO 00s3aTEIBHOrO
COJIep’KaHusl, YCTAaHOBJIEHHOTO HaHHOW (¢eaepaibHOH pabouell MporpamMMmon,
BBIJICJISIIOT: OCBOEHHBIE OOYYalOIIMMHCS HAay4YHbIE 3HAHUS, YMEHHUS U CIOCOOBI



NEUCTBUN, crnenupuiecKkue Uisi TPEAMETHOW oOmactn  «XUMHS», BUIBI
JEATEbHOCTH 1O  IIOJYYEHUIO HOBOIO  3HAaHWSA, €ro  HHTEPIPETALNH,
peo0pa3oBaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YYEOHBIX U HOBBIX CUTYaIUsIX.

K xoH1ly 00ydenus B 8 kjiacce npeMeTHbIC pe3yJIbTaThl HA 0a30BOM YPOBHE

JIOJDKHBI OTpaXkaTh COOPMUPOBAHHOCTD Y 00YUYAIOIIUXCS YMEHUM:

e PpACKpBIBaTh CMBIC] OCHOBHBIX XMMHUYECKHX IMOHSATHUI: aTOM, MOJEKYJa,
XUMHYECKUN JJIEMEHT, IMPOCTOE BELIECTBO, CIIOXKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJHUYECTBO BEIIECTBA, MOJIb, MOJISIpHAas Macca,
MaccoBasi J10JIs1 XMMUUYECKOTO 3JIEMEHTa B COSAMHEHUU, MOJISIPHBIA O0BEM,
OKCHJI, KHCJIOTa, OCHOBAaHHE, COJIb, JIEKTPOOTPULATEIBHOCTh, CTEIICHb
OKHUCJICHHS, XMMHUYECKasl pPeakius, KiacCu(MUKAIuUs pEeakiuid: peakiuu
COCIMHEHUS, PEAaKUUU PAa3JIOKEHUs, pEaKUuu 3aMElICHUs, peaKuuu
0oOMe€Ha, 3K30- U SHJOTEPMUYECKHE PEAKLIMH, TEIIOBOU AP(DEKT peakiuu,
SAIpO aTOMa, JJICKTPOHHBINM CIIOM aroma, aToMHas OpOWTalb, PAIUYC
aTomMa, XUMHYECKas CBS3b, MOJSIPHASA W HEMOJSpPHAs KOBAJICHTHasl CBSI3b,
MOHHAs CBSA3b, MOH, KATUOH, aHUOH, PACTBOpP, MAaccoBas J0Js BEIIECTBA
(IpolieHTHAs! KOHIIEHTpAIlUs) B pacTBOPE;

e WUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHMHWYECKHX TIOHATHUH U
MPUMEHSITh 3TU OHSTUS MPU OMKMCAHUU BELIECTB U UX MPEBPAILICHUII;

e HCIONB30BAaTh XHWMHUYECKYI) CHUMBOJHMKY JUIsI COCTaBJICHHS (HOpMyJ
BEILIECTB U YPABHEHUI XMMHUYECKUX PEAKIIMIA;

e OINpEIENsATh BaJICHTHOCTh aTOMOB JIEMEHTOB B OMHAPHBIX COCIUHECHUSX,
CTENECHb  OKWUCJICHHMS  BJEMEHTOB B  OMHApPHBIX  COCAMHEHUSX,
MIPUHAJIEKHOCTh BELIECTB K ONPEAECIEHHOMY KJIACCY COECAMHEHUHN 110
dbopmynam, BHJ XUMHUYECKOW CBsI3M (KOBAJIGHTHAas W MOHHAs) B
HEOPraHUYECKUX COEIUHEHUSIX;

e packpeiBaThb cmbich Ilepuomuueckoro 3akona JI. WM. Mengeneesa:
JIEMOHCTPUPOBATh MOHUMAHUE NEPUOAUYECKOM 3aBUCHUMOCTH CBOWCTB
XUMHYECKUX DJIEMEHTOB OT MX IOJOXKEeHUs B llepuomnueckon cucreme,
3aKOHOB COXPAaHEHHUS MacChl BELIECTB, IMOCTOSHCTBA COCTAaBa, ATOMHO-
MOJIEKYJISIPHOTO YUYEHHS, 3aKOHAa ABOTrapo;

e OMNKCHIBATH W XapakTepu3oBaTh TabmuuHyro ¢opmy Ilepuoanueckoit
CUCTEMbl XHMMHMUYECKHUX OJJIEMEHTOB: pa3jiuyaTh [MOHATHUS «TJIaBHAs
noarpymnmna (A-rpymnmna)» u «mobounas noarpynmna (b-rpymnma)y, maneie u
OoJbIIME TEPHUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpbIE HMEIOTCS B
tabmune «llepuonuueckass cuctemMa XumMudeckux »diemeHToB [, U.
MenzaeneeBa» € YHCIOBBIMU XapaKTEPUCTHUKAMHU CTPOECHHUS AaTOMOB



XUMHYECKHX 3JIEMEHTOB (COCTaB | 3apsj sjpa, oOliee YUCIO JIEKTPOHOB
U pacnpeiesieHue uxX Mo 3JIEKTPOHHBIM CIIOSIM);

KJIacCU(PUIIMPOBATh XUMHUUYECKHE DJIEMEHThI, HEOPraHWYECKHUE BEIIECTBA,
XUMUYECKUE peakiuu (M0 YUCIy M COCTaBy Y4YacTBYIOIIUX B PEaKIuu
BEILECTB, N0 TEIIOBOMY 3D PexTy);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOWCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJATBEPKIAs OMUCAHUE TPUMEPAMU MOJIEKYIISIPHBIX
YPaBHEHHI COOTBETCTBYIOIIMX XUMHUECKUX PEAKIIMII;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCMMOCTH OT UX Kau€CTBEHHOIO
COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUYECKUX IMPEBpaAlllCHUN B
pPa3JIMYHBIX YCIOBHUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO W MOJISIPHYIO MaccChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMHYECKOTO »dJIeMeHTa 10 (dopmyie
COEJIMHEHHUSI, MACCOBYIO JIOJI0 BEUIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKOU PEaKIUu;

MIPUMEHSTh OCHOBHBIE OIEpALMM MBICIUTEIbHON NEATEIbHOCTH — aHAIU3
U CHHTE3, CpaBHEHHE, 0000IICHHE, CHCTeMATH3aluIo, KIaCCU(PHUKAIINIO,
BBISIBJICHUE TPUYUHHO-CICACTBEHHBIX CBS3€M — Ui U3Yy4YEHUS CBOMCTB
BEIIECTB U XUMHUYECKHX PEaKIHM, €eCTeCTBEHHO-HAyYHbICE METO/bI
MO3HAHUA — HAONIOJCHHWE, W3MEpPEHWEe, MOJCIHPOBAHUE, JKCIECPUMEHT
(peasibHBIN U MBICIICHHBIN );

cleloBaTh ~ IpaBWJaM  [IOJb30BaHUA  XMMHYECKOM  TOCYyIOW U
7a00paTOpHBIM  O0OpYJIOBAaHMEM, a TaKXKe IMpaBWIaM OOpalleHUsl C
BEIIECTBAMU B COOTBETCTBUM C HHCTPYKIUSIMH TIO BBIIOJHEHUIO
7a00paTOPHBIX XUMUYECKUX OIBITOB TIO TOJIYYEHUIO U COOMPAHHIO
ra3oo0pa3HbIX BeEIIeCTB (BOAOpOAa H KHUCJIOPOJa), MPUTOTOBIICHUIO
PacTBOPOB C OMNPEAECIEHHON MaCcCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA,
IJIAHUPOBATh M MPOBOJUTH  XUMHUYECKHE  DKCIEPUMEHTHl IO
pPacno3HaBaHHUIO PACTBOPOB HIEJIIOYEN M KUCIOT C MOMOILBIO HHIUKATOPOB
(;makmyc, henondTanenH, METHIOPAHXK U JPYTHE).

K xonIy oOydenus B 9 kjacce npeIMETHbIE Pe3yIbTaThl Ha 0a30BOM YPOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y 00YHAIOIIUXCSI YMEHUIA:

pPacKpbIBaTh CMBICH OCHOBHBIX XWUMHUYECKUX NOHATHWA: XUMHUYECKHI
DJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, AaHWOH, IIPOCTOE BEILECTBO,
CJIO)KHOE€ BEIIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULIATEIBHOCTb, CTEIEHb
OKHUCJICHHS, XUMUYECKasl peaKiusi, XUMUYECKasi CBA3b, TEIJIOBOU 3P (deKT
peakuud, MOJb, MOJSIpHBIH  00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, AIEKTPOJIMTUYECKAST IUCCOLMALMUSA, PEAKIHH HOHHOIO
oOMeHa, Karaau3atop, XHMHYECKOe paBHOBecHe, oOOpaTUMble H



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEJIb,  OKHUCIEHHE U  BOCCTAaHOBJIECHUE,
alIoTponusi, aM(pOTEepHOCTh, XUMHUYECKasi CBA3b (KOBaJIEHTHAs, MOHHAas,
METaInyecKas), KpHUCTAJUIMYECKas pemeTka, KOppo3Hs METaJlIOoB,
CIUIaBbI, CKOPOCTh XUMHUYECKOW peakluu, TMpeaeabHO JOMyCcTUMas
xoHuenTpauus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATHN U
IIPUMEHSTh 3TU NOHATHUSA IPU ONKMCAHUY BELIECTB U UX MPEBPALLICHUII;
UCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JUISI COCTaBJICHHUS (HOpMYyJ
BEILIECTB U YPABHEHNM XMMHUYECKNUX PEAKIIUM;

ONpENEIATh BaJICHTHOCTb U CTENEHb OKUCIIEHUS XUMUYECKHUX 3JIEMEHTOB B
COCIMHEHUAX Ppa3IMYHOrO COCTaBa, MPUHAJIEKHOCTh BEIIECTB K
ONpeNeNEHHOMY KJacCy CO€IMHEHUU 1o (opmyiaMm, BHUA XHUMHUYECKOM
CBs3M (KOBaJICHTHAs, WOHHAs, MeETaJUIM4YeCcKas) B HEOPraHUYECKUX
COCIMHCHHUSX, 3apsi MOHA M0 XUMUYECKOU (opMyIie, XapaKTep Cpebl B
BOJIHBIX PACTBOPAX HEOPTraHMYECKUX COCAMHEHUM, THUIl KPUCTAJUITMYECKON
PEIETKY KOHKPETHOTO BEUIECTBA;

packpbiBaTh cMbIci [lepuomnueckoro 3akona J[. WM. MennpeneeBa wu
JIEMOHCTPUPOBATh €ro IOHHUMAaHUE: OIUCHhIBaTh W XapaKTepHU30BaTh
tabmmunyio (opmy [leproamdeckoil CUCTEMBl XMMHYECKUX DJIEMEHTOB:
paznuyaTh MOHATUSA «rJaBHasg noarpynma (A-rpynma)y U «mnobodHas
noarpynna (b-rpynma)», manbie u OojdbIIME TMEPUOABI, COOTHOCUTH
0003HayeHusl, KOTOpblE HMEIOTCA B NEPUOJUYECKON Taldiauue, cC
YUCJIOBBIMU  XAPAaKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHUMHYECKHUX
AJIEMEHTOB (COCTaB ® 3apsija sApa, oOIIee 4YWCIO DIEKTPOHOB U
pacnpeneneHue WX TI0 DJIEKTPOHHBIM CJIOSIM), OOBACHITH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHM CBOMCTB 3JIEMEHTOB M MX COCIUHEHUHN B
npejenax MajiblX NEPUOJOB U TJIaBHBIX MOATPYII C YUETOM CTPOSHUS UX
aTOMOB;

KJIacCU(PUIIMPOBATh XUMHUUYECKHUE DJIEMEHTHI, HEOPTaHUYECKHUE BEIIECTBA,
XUMHUYECKUE peakuuu (10 YUCIy UM COCTaBy YYAaCTBYIOLIUX B pPEaKIUU
BEILIECTB, MO TEIIOBOMY 3P (DEKTy, MO M3MEHEHHUIO CTEMEHEW OKHUCIICHUs
XUMHYECKHX DJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOMME W CHENU(PUICCKUE XHUMHYCCKUE
CBOMCTBAa TIPOCTBIX M CJOXKHBIX BEIIECTB, MOATBEPXKAAsl OIMKMCAHUE
IpUMEpPAMH  MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIMX
XMMHUYECKUX PEAKLUM;

COCTaBJSITb YPAaBHEHUSI DJEKTPOIUTUYECKOW JIUCCOLMAIMU  KHUCIOT,
LIEJI0YEN U COJIE, MOJIHBIE U COKPAILEHHBIE YPABHEHHUS PEAKLIMI HOHHOT'O



oOMEHa, ypaBHEHUS pEaKlWid, MOATBEPKIAIOMNUX CYIIECTBOBAHHE
TF€HETUYECKOM CBSI3M MEXy BEIIECTBAMU PA3JIUYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHUCJIHMTEIbHO-BOCCTAHOBUTENIBHBIX —PEAKIUN
MOCPEACTBOM COCTABJICHHUSI DJICKTPOHHOTO OasaHca dTUX PEaKIIUiA;
MPOTHO3UPOBATh CBOWCTBA BEILECTB B 3aBUCHUMOCTH OT HMX CTPOCHUS,
BO3MOXXHOCTH TMPOTEKAHUS XMUMHUYECKHX MPEBpALICHU B Pa3IUYHBIX
YCIOBUSIX;

BBIUKCIIATh OTHOCHUTEJIbHYIO MOJEKYJSIPHYIO W MOJISIPHYIO  MacChl
BEILIECTB, MAaCCOBYIO JIOJII0 XUMHYECKOTO JJeMeHTa 1o ¢opmylie
COEIMHEHHS, MaCCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOW PEaKIUU;

coONIoaTh  MpaBUjia  TOJIB30BAHUSA  XMMHMYECKOW  TMOCYAOM H|
7abopaTOpHbIM  O00OpY/JOBaHMEM, a TaKXke IMpaBuUiia oOOpalleHus ¢
BEIIECTBAMU B COOTBETCTBUM C HHCTPYKIUSIMH TIO BBITIOJIHEHUIO
7a00paTOPHBIX XUMHUYECKUX OINBITOB MO TMOJYYEHUIO U COOUpPaHUIO
ra3o00pa3HbIX BEIIECTB (AMMHAKa U YTJIEKUCIIOTO rasa);

NPOBOJUTh  PEAKIMH, TOATBEP)KAAIOIIME  KAYECTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACIO3HABATH OMBITHBIM MyTEM XJIOpUJ-, OpOMUJI-,
uoaua-, kapoonar-, ¢ocdar-, cuiumkar-, cyibdar-, TUIPOKCUI-UOHBI,
KaTUOHBbl AaMMOHHMSI M HMOHBI M3YYEHHBIX METAJJIOB, MNPUCYTCTBYIOIIKE B
BOJIHBIX PaCTBOpPaxX HEOPraHMYECKUX BEILIECTB;

MPUMEHSTH OCHOBHBIE ONEpPALUUd MBICTUTEIBHON JIEATEIbHOCTH — aHAJINU3
U CHHTE3, CpaBHEHUE, OOOOIIEHHE, CHUCTEeMATU3AIluI0, BBISBICHUE
MPUYUHHO-CJICJICTBEHHBIX CBSI3€d — [l M3YyYEHHUS CBOWCTB BEILECTB U
XUMUYECKUX PEaKlUil, €CTECTBEHHO-HAy4YHblE METOJbl IO3HAHUS —
HaOJIOZICHUE, M3MEpPEHHe, MOJCIMPOBAHUE, SKCIEPUMEHT (peajbHBIM U
MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE
8 KIIACC

KoanuyecTBO 4acoB

HaumeHoBaHue pa3ieioB U TeM duexkTpoHHbIe (HU(pPOBHIEL)

Ne n/m KouTpoabHbIe IpakTuyeckune
NMpoOrpamMmbl Bcero o0pa3oBaTejibHbIE PeCypChl
padoTbI padoThI
bu6moreka [JOK
[IepBoHavanbHBIE XUMUYECKUE https://m.edsoo.ru/7f41837¢c
4 0,5
IIOHATHS bubnuoreka [IOK
https://m.edsoo.ru/7f41837¢
bubnuoreka [IOK
ATOMBI XUMHYECKHX 3JIEMEHTOB 10 1 hitps://m.cdsoo.rw/741837c
bu6moreka [JOK
Hpocrsie peiiectsa / ! https://m.edsoo.ru/7f41837¢c
but6mmoreka [IOK
14 1 3
CoenuHeHns XUMUYECKHUX DJIEMEHTOB hitps:/m.cdsoo.ru/7f41837c
H3MeHenus, mpoucxoasume ¢ 13 | 45 bubmuoreka [JOK
BEIIECTBAMU ’ https://m.edsoo.ru/7f41837¢
PactBopenue. PactBopsl. Peakuyn 19 | 5 bubmuoreka [JOK
nonHoro oomena u OBP. https://m.edsoo.ru/7f41837¢
O0600611eHre 3HaHU# TI0 MaTepuany, | bu6muoreka [JOK
H3Y4EeHHOMY B § Kjacce https://m.edsoo.ru/7f41837¢
OBUIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME




9 KIIACC

HaumeHoBaHue pa3ieioB U TeM
NPOrpamMMbI

Ne i/

061ua51 XapaKTCPUCTUKA XUMHUYCCKUX
9JICMCHTOB U XUMHNYCCKHX peaKum”L

Mertanibl

Hewmetamnsl

O06o0011eHne 3HaHUH 0 XMMHUU 32 KYpC
ocHoBHOI1 mkoawl. [Toaroroska k OI'D.

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoanyecTBO 4acoB

Bcero

11

17

27

13

68

KonTpoibHbIe
padoThI

IIpakTHYecKue
padoThI

1,5

JJIeKTPOHHbIE
(uudpossbie)
o0pa3oBaTe/ibHbIE

pecypcebl

but6mmoreka [IOK
https://m.edsoo.ru/7f41a636

but6mmoreka [IOK
https://m.edsoo.ru/7f41a636

but6mmoreka [IOK
https://m.edsoo.ru/7f41a636

but6mmoreka [IOK
https://m.edsoo.ru/7f41a636




YYEBHO-METOJINYECKOE OBECITEYEHUE OBPA30OBATEJILHOT O
MPOLIECCA
OBSI3BATEJBHBIE YYEBHBIE MATEPHAJIBI JUISI YYEHUKA

O.C. I'abpuensa Xumus 8 Kiaacc
O.C. T'abpuensa Xumus 9 xnace
METO/IUYECKHUE MATEPHUAJIBI JJIS1 YUUTEJISA

[Toypounoe mnanupoanue 1o xumun. O.C. ['abpuensn

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
HUHTEPHET

bubmmoteka I{OK https://m.edsoo.ru/00adf68a
bubmmoteka I{OK https://m.edsoo.ru/00adfc20
butmmoreka I{OK https://m.edsoo.ru/00adfd9c
but6mmoreka [{OK https://m.edsoo.ru/00adfebe
bu6mumoreka I{OK https://m.edsoo.ru/00ac006¢
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