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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMUU Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs COCTaBJIEHA Ha
OCHOBE TpeOOBaHMN K pe3ylbTaTaM OCBOCHHS OCHOBHOW 0Opa3oBaTeIbHOM
MIpOrpaMMbl OCHOBHOTO o01m1ero obpaszoBanus, npeacrasieHusix B ®I'OC 000, a
TaKkKe Ha OCHOBE (eaepalibHOM padoyell MporpaMMbl BOCHUTAHUS U C YYETOM
KOHIIETIIMK TpEenojaBaHus y4yeOHOro mnpeamera «XuUMUS» B 00pa3oBaTEIbHBIX
opranu3anusx Poccurickoin denepanuu.
[Iporpamma no xumuu 1a€T NpeACTaBICHHUE O LEJIIX, O0IIel cTpaTeruu 00y4yeHusl,
BOCIIUTAHUS M Pa3BUTHS OOyYarOUIMXCSl CpPEICTBAMHM YYEOHOro MNpeaMera,
yCTaHaBIMBAET 00sA3aTEIbHOE TNPEIMETHOE COJEpKAHHE, IPEeayCMaTpUBacT
pacmpejiefieHde €ro mo KiaccaM M CTPYKTYpPUPOBAaHHME IO paszjieliaM M TeMaMm
IporpaMmMbl 1O XHUMHH, ONpENeNseT KOJWYECTBEHHbIE U KaueCTBEHHbBIC
XapaKTEPUCTUKU COJIEPKAHUS, PEKOMEHIYEMYIO IOCIEI0BATENbHOCTh W3YUYEHUS
XUMHUH C YyYETOM MEXIPEAMETHBIX M BHYTPUIIPEAMETHBIX CBS3€H, JIOTHKA
y4eOHOro mpolecca, BO3PACTHBIX OCOOCHHOCTEH OOydYarouIuXxcs, ONpenesseT
BO3MOXKHOCTH TpEeAMETa Ul pealin3alud TpeOOBaHUM K pe3ylbTaTaM OCBOCHUS
OCHOBHOM 00pa3oBaTelIbHOM MpPOrpaMMbl Ha YPOBHE OCHOBHOIO OOILIETO
oOpa3oBaHus, a TaKkKe TPeOOBaHUI K pe3yibTaTaM OOyYEHHs XUMHUHU Ha YpPOBHE
Hejaeil M3ydeHWs INpeIMeTa M OCHOBHBIX BHJAOB YYEOHO-IIO3HABATEIbHOU
JESATEIIbHOCTH 00Yy4aroIIerocs 1o OCBOCHUIO Y4EOHOTO COJEpKaHUsI.
3HaHME XMMHHM CIYXXHUT OCHOBOM [Isi (OPMHPOBAHUS  MHUPOBO33PECHUS
0Oyu4arolerocsi, €ro MpeACTaBICHUH O MaTepUaIbHOM €IMHCTBE MHUPA, BAKHYIO
poJib UrparoT (QopMUpYyEMble XMMHUEW MPEICTABICHUS O B3aWMOIPEBPAILCHHSIX
SHEPrud M 00 HSBONIOLUMHU BEUIECTB B MPUPOJE, O MYTAX pEHIeHUs riIo0aibHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPhEBOH, SHEPreTUYECKOM,
MUIIEBON U 3KOJIOTHYECKON O€30MacHOCTH, POOIIEM 3IpaBOOXPaHEHUSI.
N3ydenne xumuu:
CIIOCOOCTBYET pealiu3allid BO3MOXKHOCTEN AJig caMOpa3BUTHS U (POPMUPOBAHUS
KyJbTYPBI IMYHOCTH, €€ 0011el U (yHKUMOHATBHOW IPAMOTHOCTH;
BHOCUT BKJaJ B (OPMHPOBAHME MBIIUICHUS W TBOPUYECKHX CIIOCOOHOCTEH
oOyyaroluxcs, HaBBIKOB HX CaMOCTOSITEIbHOM y4eOHOH  JedTenbHOCTH,
DKCIIEPUMEHTAJIBHBIX W HCCIEAOBATEIbCKUX YMEHUN, HEOOXOAUMBIX KaK B
MOBCEHEBHOM )KM3HU, TaK U B MPO(PECCHOHATILHOMN €S TeIbHOCTH;
3HAKOMUT CO CHEIU(UKONW HAYYHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI
IIEJIOCTHOTO B3TJIsA/Ia HA €IUHCTBO PUPOJIBI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TarnoM B (POPMUPOBAHUN €CTECTBEHHO--HAYYHON TPAMOTHOCTH 00YYarOIINXCS;
CrocoOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
-HAYYHBIM 3HAHUSAM, K IPUPOJE, K YEJIIOBEKY, BHOCUT CBOW BKJIa/ B IKOJIOTMYECKOE
o0Opa3oBaHHe 00Y4AIOIIHUXCS.



Jlanubie HampaBiieHHss B OOYYEHHM XHUMHH OOECIEYMBAIOTCS CHEIUPUKON
comepkaHusi  y4eOHOrO  mpeaMmeTra, KOTOPBIA  SBISETCS  MEJarorudecKu
aJanTHPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOIO OOIEro 0OOpa3oBaHUS OPUEHTUPOBAH Ha
OCBOEHHE OOYYalOIIMMHCSI CUCTEMbI IMEPBOHAYAIBHBIX IMOHSTUI XUMHH, OCHOB
HEOPraHWYECKOW XUMHM M HEKOTOPBIX OTAECIbHBIX 3HAYUMBIX IOHSITUN
OpTraHUYECKON XHUMUHU.

CtpykTypa colepkaHHs MporpaMMbl IO XUMUU CPOPMUpPOBAHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ uaydueHuro. CoaepkaHue CKIAAbIBAETCS U3 CHUCTEMBI
MOHATUN O XUMHYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI ITOHITUI O XUMHYECKOU
peakiuu. O0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl MO MPHUHIMUITY
IIOCJIEIOBATEIBHOIO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETUUECKUX IPEIACTABICHUN
pa3HOro YpOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YUYE€HUS KaK OCHOBBI BCEI'O0 €CTECTBO3HAHUS;

— [lepunoanueckoro 3akona /I. 1. MeHnneneeBa kak OCHOBHOT'O 3aKOHA XMW,

— YYEHHUS O CTPOCHUHU aTOMa U XUMHUYECKOU CBA3H;

— IpeJICTaBIIEHUN 00 AJIEKTPOJIUTUYECKOMN AUCCOLUAIINU BEIIECTB B pacTBOpaXx.
Teopernueckre 3HaHUSI PACCMATPUBAKOTCS HA OCHOBE 3MIIMPUUYECKU MOJYYECHHBIX
U OCMBICJICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCJEIOBATEILHO OT OJHOTO YPOBHS K
JPYrOMy, BBITIONHSAA (YHKIIMU OOBSICHEHUS] W TPOTHO3UPOBAHUS CBOMCTB,
CTPOEHHUS U BO3MOKHOCTEN MPAKTUYECKOTO MMPUMEHEHUS U TIOJTYUYECHUST N3yYaeMbIX
BEILIECTB.

OcBoeHue mporpaMMbl 0 XUMHH CIIOCOOCTBYET (hOPMHUPOBAHUIO MPECTABICHUS
0 XMMHWYECKOM COCTABJIAIOLIEH HAy4YHOM KapTUHBI MUpPA B JIOTUKE €€ CUCTEMHOU
MPUPOBI, IEHHOCTHOTO OTHOIIEHUS] K HAYYHOMY 3HAHUIO U METOAAaM IO3HAHUS B
Hayke. M3ydeHuWe XWMUM MPOUCXOJUT C MPUBJICUYCHUEM 3HAHUU U3 paHee
M3YYEHHBIX yU4eOHBIX MpeAMeToB: «OKpyx)aromuii Mupy, «buonorus. 5—7 kimacce»
n «Pusuka. 7 Kiaccey.

[Ipy m3yyeHUM XMUMHHM TPOUCXOJIUT (POPMUPOBAHHE 3HAHUM OCHOB XMMHUYECKOMN
HayKH Kak 00JIACTH COBPEMEHHOTO €CTECTBO3HAHMUSI, MPAKTUUECKON JEATEIbHOCTU
YeJIoBeKa M KaK OJHOTO M3 KOMIIOHEHTOB MUPOBOM KYJNbTYpHI. 3ajada yueOHOTo
mpeaMeTa COCTOMT B (OPMUPOBAHWHM CHCTEMbl XHMHYECKUX 3HAHUH —
BOXHEHIMX (aKTOB, TOHSATHH, 3aKOHOB M TEOPETHYCCKHUX ITOJIOKCHUH,
JIOCTYMHBIX 00O0OIIEHU MHPOBO33PEHUECKOTO XapakTepa, s3blka HayKd, B
NpUOOIICHUH K HAyYHBIM METOJaM T[IO3HAHUS TIPU M3YYCHUU BEIIECTB U
XUMUYECKUX PEAKIUH, B (HOPMUPOBAHUH W PA3BUTUU MO3HABATEIHHBIX YMEHUN U
UX TIPUMEHEHWH B Y4YEOHO-IO3HABATEIIbHOW H y4eOHO-UCCIIeN0BATEIHCKON



NeATeTLHOCTH, OCBOCHHMHM TPAaBMJI 0€30MacHOr0 OOpamieHusi ¢ BEHIECTBAMHU B
MMOBCEHEBHOM KU3HU.

[Ipy wm3ydeHWM XUMUU Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS BaXKHOE
3HaYEHUE MPUOOPENH TaKHe 11eJ1, KaK:

— (dopmupoBaHHE HWHTEIUICKTYaJdbHO PpPa3BUTON JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbBHOMY IPUHATHIO PELICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM SKU3HHU;

— HaNPaBJICHHOCTh OOYYCHHS Ha CHCTEMATHUECKOE MPHUOOIIEHUE 00yJaroIMXCs K
CaMOCTOSITEJIbHOM MO3HABATEIBHON AEATEIbHOCTH, HAYYHBIM METOJIaM MO3HAHMS,
bopMHpYIOLTUM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUMU;

— o0ecrieyeHne YCIOBUM, CIOCOOCTBYIOIIMX TMPUOOPETEHUIO OOYyYarOIUMHUCS
OTbITa PAa3HOOOPA3HOUN NEATETLHOCTH, IMO3HAHWS U CAMOIO3HAHUS, KIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETCHIIUI), UMEIOIIUX YHHBEPCAIbHOE 3HAYEHHUE IS
Pa3JIMUHBIX BUJIOB JEATEIbHOCTH;

— ¢dopmupoBanue o0medl  GYyHKIMOHAIBHOM M €CTECTBEHHO-HAYYHOU
rpaMOTHOCTH, B TOM UHCII€ YMEHHH OOBACHATH U OICHUBATh SIBJICHUS
OKPY’KAIOIIEr0 MHUpPa, MCIOJIb3ysl 3HAHWUSA U OIbIT, MOJYYEHHbIC MPU HU3YyUYCHUH
XUMUM, TPUMEHSATh HMX MPU PEUICHUU MPoOJEeM B TOBCEAHEBHOW >KU3HU U
TPYIOBOM JI€ATENBHOCTH;

— (opMupoBaHHe y O0Y4YaIONIUXCS T'YMaHUCTUUYECKUX OTHOILICHHM, MOHUMaHUS
[EHHOCTH XUMHUYECKUX 3HAHUU NIl BBIPAOOTKHU DKOJOTUYECKH IEJIECO00Pa3HOTO
MOBEJICHUSI B OBITY U TPYJIOBOH JCSATEIBHOCTH B IIEJIIX COXPAHEHHUS CBOETO
3I0POBBS U OKPYXKAIOIIEN IPUPOJHOMN CPENBL;

—pa3BUTHE MOTHBAIMM K OOYYEHHUIO, CIOCOOHOCTEM K CAaMOKOHTPOIIO U
CaMOBOCTIUTAHHIO Ha OCHOBE YCBOCHHS OOIIEYEIIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpOo(uiisi U HAMpaBICHHOCTH MAJIbHEHIIIETO
oOy4eHus.

OO01iee 4MCI0 4acoB, OTBEAEHHBIX MJII M3YYCHUSI XMMHUU HA YPOBHE OCHOBHOTO
oOmero oOpazoBanus, cocraBisieT 136 dacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJen0), B 9 kiacce — 68 yacoB (2 yaca B HEJIETIIO).



COAEPXKXAHUE OBYUEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuu. Posib XMMHM B )KU3HU YEIIOBEKA. XMMUS B CUCTEME HayK. Tena u
BemecTBa. PU3NYECKHE CBOMCTBA BEWIECTB. ATpPEraTHOE€ COCTOSHHE BELIECTB.
[Tonsitue o Meromax mo3HaHus B xumuu. Yucteie BemectBa U cmecu. CriocoOsbl
pa3aeneHust CMeceil.

ATOMBI 1 MOJIEKYJIbl. XUMHYECKHE AIEMEHTHI. CUMBOJIBI XUMUYECKUX 3JIEMEHTOB.
[IpocThle U CIIOXKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUECHHE.

Xumudeckas ¢dopmyrna. BaleHTHOCTh aTOMOB XMMHYECKHX JJIEMEHTOB. 3aKOH
MIOCTOSTHCTBA cocTaBa BemlecTB. OTHOCHUTENbHAsE aTOMHasi macca. OTHOCUTEIbHAS
MOJIEKYJISIpHAs Macca. MaccoBas 10151 XUMUYECKOTO 3JIEMEHTA B COEUHEHUH.
KommuecTtBo BemectBa. Monbs. MossgpHass macca. B3anMOCBSI3b  KOJIMYECTBA,
Macchbl W 4YHCJIa CTPYKTYPHBIX €AMHUI[ BemiecTBa. Pacuétel mo Qopmynam
XUMHUUYECKUX COCTUHEHUH.

Du3NYEeCKUE U XUMUYECKUE SIBJICHUS. XUMUYECKasi PEakius U €€ MprU3HaKU. 3aKOH
COXpaHEHHUsI Macchl BellecTB. XHUMHUYEeCKue YypaBHeHuda. Kraccudukarms
XUMUYECKUX PEaKIUi (COETUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).
Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XUMHUYECKON IMOCYyJI0M, TpaBuiamMu pabOThl B JabopaTopuu H
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM O00OpPYAOBAHUEM, U3YYCHHE U OMUCAHUE
bu3YecKuX CBOWCTB 00pa3lOB HEOPTaHUYECKUX BEIIECTB, HAOIIOJCHUE
¢buznyeckux (IJIaBJICHUE BOCKa, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUIIEHUE U KOHJEHCALMSI BOJABI) U XUMHUYECKUX (TOPEHHE CBEUH, MPOKAIUBAHUE
MEJTHOM MPOBOJIOKH, B3aUMOJICHCTBHE Meja C KUCIIOTOMN) SBJICHUI, HAOMIOCHUE U
ONMKMCAHWE TPU3HAKOB MPOTEKAHUS XMMHUYECKHX Peakiuil (pasiiokKeHHe caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TMAPOKCHIIA
menu (1) mpu HarpeBanuu, B3aumo/ieiicTBre xene3a ¢ pactBopoM conu meau (1),
U3Y4YeHUE CIOCOOOB pA3ENCHHs] CMECEH: C MOMOILBI0 MAarHuTa, (UIbTPOBAHUE,
BbITIApUBAHUE, AUCTHWLIAIMUA, XpoMaTorpadusi, MPoBEACHNUE OUYUCTKH MOBAPEHHOMN
COJIM, HaONIOJCHWE W  ONUCaHWE  pe3yJbTaTOB  MPOBEACHHS  OTbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacChl, CO3/JaHHME MOJIEJEH MOJIEKYJ
(LIIapOCTEPIKHEBBIX ).

BaxxHeline npeacTraBuTe M HCOPraHUYECKHUX BELIECTB

Bo3gyx — cMmech ra3oB. CocraB Bo3zayxa. Kucimopon — 35eMEHT U IPOCTOE
BemecTBo. HaxokneHue kucimopoma B Tpupoae, (U3MYECKHE W XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunpl. Ilpumenenue xkucnopona. CrocoObl
MOJIy4eHHUs] KUclopoda B JabopaTOpuu W TPOMBIIUIEHHOCTU. Kpyrosopor
KHcIopoaa B mpupoae. O30H — ajuioTporHas MoAuGUKaIs KUCIOpOoaa.



TennnoBoit 3h(PexT XuMUYECKON peakiuu, TEPMOXUMHUUECKHE YPaBHEHHS, SK30- U
SHIOTEPMUYECKHE peaKIMu. TOIIMBO: yroiab WU METaH. 3arpsi3HEHHE BO37yXa,
yCHJIEHUE TTApHUKOBOTO 3(PdeKTa, pa3pylieHue 030HOBOTO CIIOA.

Bopopon — anemMeHT M mpocToe BemecTBo. HaxoxkaeHue Boaopoja B HPUPOJE,
dbu3nyeckue W XHMHYECKUE CBOMCTBA, NPUMEHEHHE, CIIOCOOBI IOJyYCHHUS.
Kucnots! u conm.

MoutsipHbIit 00BEM Ta30B. Pac4€Thl 0 XUMUYECKUM YPAaBHCHHUSIM.

duznveckue cBoMcTBa BoAbl. Boga kak pactBoputeinsb. PactBopsl. HackllieHHbIE 1
HEHACBIIIEHHbIE PACTBOPHI. PacTBOPMMOCTH BEIIECTB B BoJe. MaccoBas H0JIs
BEIIECTBA B pacTBOpe. XUMHUYECKUE CBOMCTBA BOAbl. OcHOBaHUA. Poib pacTBOpOB
B MPUPOJIC U B KU3HMU yeJoBeka. KpyroBopoT BoAbl B MNpUpOE. 3arpsi3HEHUE
NpUpPOIHBIX BOA. OXpaHa U OUYMCTKA TPUPOIHBIX BOJI.

Knaccudukanusa Heopranudeckux coenuHenuil. Oxcuasl.  Kiaccudukarms
OKCHUJIOB:  cosieoOpa3yromire  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHbIe) W
HecosneoOpazyronue. Homenknatypa oxcugoB. PDuznmyeckue U XHUMHYECKHUE
CBOMCTBA OKCUJIOB. [lomyuenune okcuaos.

OcHoBanus. Knaccudukaius oCHOBaHU: MIENOUYM U HEPACTBOPUMBIC OCHOBAHMS.
Howmenxkiatypa ocHoBanuil. duznyeckne M XUMHUYECKUE CBOMCTBA OCHOBAHMH.
[TosrydyeHre OCHOBaHHUM.

Kucnotel. Knaccuduxanuss xucinor. Homenkimatrypa kucior. ®dusnyeckue u
XMMHUYECKUE CBOWCTBAa KHUCIOT. Psan axktuBHoctm metamnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Conmu. Homenknatypa coieil. ®Duznueckue W XHUMHUYECKHE CBOWCTBA COJIEH.
[TomydyeHue conen.

['eHeTnyeckas CBSI3b MEXKY KIaCCAMU HEOPTaHUYECKUX COCIUHEHMUI.
Xumuueckuii IKcnepumenm:

Ka4ECTBEHHOE OIPEIEIICHUE COACPkKaHMUS KUCIOpOJa B BO3AYyXe, IOJy4YEHHUE,
coOupaHue, pacrmo3HaBaHWE W M3YUYCHHE CBOMCTB KHCIOpOJa, HAOIIOICHHE
B3aUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIIOBUS BO3HUKHOBEHUS W
MpeKpalleHus TopeHus (MoXapa), O3HAKOMJICHHME C O0Opas3liaMu OKCHUIOB U
OMMCAaHWE WX CBOMCTB, MOJYy4Y€HHE, COOMpaHUEe, pAClO3HABAHUE U H3YUYCHHE
CBOMCTB BOJOponaa (ropeHue), B3aumMozcicTBre Bogopoaa ¢ okcugoM meau (1)
(BO3MOXXHO HCIOJIb30BAaHUE BUACOMATEPUAJIOB), HAOIIOJACHHE OOpAa3IOB BEIICCTB
KOJIMYECTBOM | MOJIb, HCCJIEIOBaHUE OCOOCHHOCTEH pPAacCTBOPEHHUS BEIIECTB C
pa3JIUYHOM PACTBOPUMOCTHIO, TIPUTOTOBJICHUE PACTBOPOB C OMNPEICIEHHOMN
MAaCCOBOM JI0JIEW PACTBOPEHHOI'O BEIIECTBA, B3aWUMOJECHCTBUE BOABI C METAJIAMHU
(HaTpyeM ©  KaibllueM) (BO3MOXHO HCIIOJb30BaHHWE BHUEOMATEpPUAIIOB),
UCCJIEOBaHNE O0pa3loB HEOPTraHWYECKUX BEIIECTB PA3IMYHBIX KJIACCOB,
HaOJII0/ICHNEe U3MEHEHUsI OKPACKW WHJUKATOPOB B PAacTBOpaxX KUCJOT W IIEJIOUEH,



uzydyeHue B3aumozeiictBus okcupa menu (IlI) ¢ pacTBopoM cepHOW KHCIIOTHI,
KUCJIOT C MeTajulaMH, pPEeaKkUWi HEUTpAIN3alW{, ITOJYyYEHHE HEpPaCTBOPHUMBIX
OCHOBAHHWH, BBITECHEHHWE OJHOIO0 MeTajula APYTMM M3 PAacTBOpa COJIM, PEIICHUE
DKCIEPUMEHTAJIBHBIX 33/1ad MO0 TeMe «BakHeWlne KiIacchl HEOPTaHUYECKHUX
COEIMHEHUI.

Iepuoanyecknit 3axkoH u Ilepuoanyeckas cucreMa XMMUYECKHUX IJIEMEHTOB
. U. MenpnesieeBa. CTpoeHue aToMOB. XUMHUYeCKasd CBsA3b. OKHCIUTEIBHO-
BOCCTAHOBHUTEJIbHbIC PeaKIUN

[lepBble MOMBITKH KIacCU(pUKAIMU XUMUYECKUX AieMeHTOB. [loHaTHe o rpymmax
CXOJHBIX 3JEMEHTOB (IIEOYHbIE U IIEJIOYHO3EMENIbHbIE METalIbl, TaJIOTEHBI,
WMHEPTHBIE Ta3bl). ODIJIEMEHTHI, KOTOpble O00pa3yloT aM(OTepHbIE OKCHUABI U
TUIAPOKCUIBL.

Ilepunonnueckuit 3akoH. Ilepuoanueckas cucrema xumuueckux sneMeHToB /I, U.
MenneneeBa. KopoTtkonepuonnas u jmHHonepuonHas ¢opmsl [lepuognueckoit
cucteMbl xumudeckux snemeHToB Jl. M. Mengeneea. llepuonsl u rpymisl.
@U3NYECKUA CMBICI TOPSAJKOBOTO HOMEpPA, HOMEPOB IEpHOJA W TPYIIIbI
DIIEMEHTA.

Crpoenne aromoB. CocrtaB aToMmHbIX saep. M3oromsl. Onextponsl. CTpoeHHe
AJIIEKTPOHHBIX ~ 000JI04eK aroMoB mepBbiXx 20 XMMHYECKHX  3JIEMEHTOB
[lepnommueckon cucremsl [[. 1. MenaeneeBa. XapakTEepUCTHKA XUMHYECKOTO
3JIEMEHTA M0 ero noyoxeHuro B [lepuoanueckoint cucreme /. . Menneneena.
3aKOHOMEPHOCTH HW3MEHEHMsS paadyca aTOMOB XHMHYECKHX JJEMEHTOB,
METAINYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPYIIaM U IIEpUOAaM.

3nauenue llepuomnueckoro 3akoHa u Ilepuomnueckoil cCUCTEMBbl XHMHYECKUX
DJIEMEHTOB Ui pa3BuTUA Hayku W npaktuku. . M. MenneneeB — yd€Hblii u
IPpaKIaHUH.

Xnmuueckass  cBsA3b. KoBasieHTHas (MOJsIpHAss M HEMOJISIPHAsl)  CBSI3b.
DNEeKTPOOTPULATENBHOCTh XUMUYECKUX IIEMEHTOB. FIOHHAs CBA3b.

Crenenp okucieHuss. OKHCIHUTEIBHO--BOCCTAHOBUTENbHBIE peakuuu. [Iponeccsr
OKHCJICHHSI U BOCCTAaHOBJIEHUsI. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpas3loB BELIECTB METAJUIOB U HEMETaUIOB, B3aUMOJIECHCTBUE
IMAPOKCUIA LMHKA C pacTBOPAMM KHCJIOT M IIEJIOYEH, ITPOBEIACHUE OIIBITOB,
WUIKOCTPUPYIOLIMX ~ NPUMEPBI  OKUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKLUN
(ropenue, peakiiy pas3ioKeHHsl, COSTUHEHUS).

Mesicnpeomemmnuie ceasu

Peanuzauuss MeEXNpeAMETHBIX CBSA3€M IpU HM3yYEHHMM XUMUM B & Kjacce
OCYILIECTBIISIETCSI 4Yepe3 MCIOIb30BaHUE KaK OOIIMX €CTeCTBEHHO--HAyYHbIX



NOHATUH, TaAK W MOHATHH, SBJISIOIIUXCS CUCTEMHBIMU JUI OTAEJIBHBIX IPEIMETOB
€CTECTBEHHO--HAYYHOI'O LIMKJIA.

OO1ue ecTecTBEeHHO--HAy4YHbIe MOHATH: HAY4YHBIH (akT, TUIMOTE3a, TEopus,
3aKOH, aHallu3, CHHTE3, Kiaccudukanusi, MNEePUOJUYHOCTb, HAOJIOJCHUE,
HKCIEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

®usuka: Marepus, aToM, JJIEKTPOH, NMPOTOH, HEUTPOH, MOH, HYKJIHJ, WU30TOIIbI,
PaZOaKTUBHOCTh, MOJIEKYJA, JJIEKTPUUYECKUH 3apsi, BEIIECTBO, TEIO0, OOBEM,
arperaTHOe€ COCTOSIHME BEIeCTBa, Tra3, (U3NYECKHE BEIIUYUHBI, EIUHUIIBI
MU3MEPEHUS, KOCMOC, ITAaHETHI, 3BE311bI, COIHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEpATbl, TOPHBIE TOPOIBI, TMOJE3HBIE
MCKONAEMBIE, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KIIACC

BeuiecTBo M XUMHYECKasi peaKIHsA

[Tepunonnueckuit 3akoH. Ilepuoanueckas cucrema xumudeckux sneMeHToB /I, U.
MenpaeneeBa. CTpoeHHe aTroMOB. 3aKOHOMEPHOCTH B HW3MEHEHHUH CBOWCTB
XUMHUYECKUX DJJIEMEHTOB IEPBbIX TPEX TMEPUOAOB, KW, KaJIbLMs M HX
COCIMHEHUN B COOTBETCTBUM C IIOJIOKEHUEM »JJIeMEHTOB B llepuomnueckon
CUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHne BeniecTna: BUAbl XUMUYECKON CBSA3U. THUIBI KPUCTAJUIMYECKUX PEMIETOK,
3aBUCHMOCTh CBOMCTB BEIIECTBA OT THUIIA KPUCTALIMYECKOW PEMIETKH W BHJIA
XUMUYECKOU CBSA3H.

Knaccudpukanuss u HOMEHKIATypa HEOPraHMYECKMX BEUIECTB. XHUMUYECKHE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K PA3JIMYHBIM KJIaCCAM HEOPTraHUYECKUX
COEIMHEHUI, TEHETUYECKAs CBSI3b HEOPTraHUYECKUX BEIIECTB.

Knaccudukanus XuMUYECKUX pEeaKUui MO pa3IMYHbIM HpHU3HAKaM ([0 YHCIY U
COCTaBy Y4YaCTBYIOIIMX B PEAKIMH BEUIECTB, IO TEIUIOBOMY A3(¢eKTy, II0
U3MEHEHHUIO CTETEeHEN OKHUCICHHUS XMMHYECKHX 3JIEMEHTOB, 10 0OpaTUMOCTH, IO
YYaCTHUIO KaTajau3aropa). DK30- U SHIOTEPMHUUYECKUE PEAKLIUHU, TEPMOXUMUYECKUE
ypaBHEHHUS.

[lonsiTue O CKOPOCTHM XUMHUYECKOM peakuuu. IloHsTue 00 0OpaTUMBIX U
HEOOpaTUMbIX XUMHUYECKUX peakiusx. [IoHATHEe O rOMOreHHBIX U IeTepOTreHHBIX
peakuusx. [lonsatre o karamuse. [loHsTHE 0 XMMHYECKOM paBHOBECUU. DAKTOPHI,
BIIMAIOLIIME HA CKOPOCTh XMMHUYECKOW PEAaKUUU U IOJOKEHUE XUMHUYECKOTO

paBHOBECHS.
OKUCANTETbHO-BOCCTAHOBUTEIIbHBIC peaxkuuu, 3JIEKTPOHHBIN OanaHc
OKHCJIUTEIbHO-BOCCTAHOBUTEIbHOU peaKuuu. CocraBiieHue YpPaBHEHUU

OKHUCJIUTEIIbHO--BOCCTAHOBUTENIHBIX ~ PEaKIUid C  HUCIOJIB30BAHUEM  METOJa
AIIEKTPOHHOTO OajaHca.



Teopuss 3JEKTPOJUTUYECKON AMCCOUMALMUA. DJIEKTPOJUTHI M HEIEKTPOJIMTHI.
KarnoHnbl, aHHMOHBI. MeXaHHW3M AMCCOLMALMM BEIIECTB C Pa3IMYHbIMU BUIAMU
XUMUYECKOH CBsi3U. CTeneHp Auccounanui. CHUIbHBIE U CIA0BIE 3JIEKTPOJIUTHI.
Peakiun moHHOrO OOMeHa. YCNOBHUSI TMPOTEKAaHUS peakluuid HMOHHOTO OOMEHa,
MOJIHBIE W COKpAIIEHHbIE HMOHHBIE YypaBHEHHUs peakuuil. CBOWCTBAa KHCIOT,
OCHOBaHMII W coliell B CBET€ MPEACTABICHUN 00 3JICKTPOIUTUYECKOM
nuccounanuu. KauectBeHHble peakiny Ha MOHBIL. [IoHATHE O TMApONIN3E CONEN.
Xumuueckuii IKCnepumenm:

03HAKOMJIEHUE C MOJIETISIMU KPUCTAINIMYECKUX PEIIETOK HEOPTaHUYECKUX BEILIECTB
— METa/NIOB W HeMeTauioB (rpadura M anamasa), CIOXKHBIX BEIIECTB (XJIOpHIa
HATpHsl), MCCIECJOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOM pEeakuuu OT
BO3JICHCTBUS  pa3iMYHBIX  (PAKTOPOB, HCCIEAOBAHHUE DICKTPOIPOBOJHOCTU
pacTBOpOB BEULIECTB, IIpoLecca AUCCOLMALMMA KHUCIOT, WIEJI0YEed U COJIEH
(BO3MOXKHO  MCIIOJIB30BAaHME  BHJEO  MaTepUaioB), NPOBEIACHHE  OIBITOB,
WUIIOCTPUPYIOIIMX ~ NPHU3HAKM  NPOTEKAHWS  peakuuid HOHHOrOo  oOMeHa
(oOpazoBaHue oOcajka, BBbIJCICHUE Ta3a, o00pa3oBaHUE BOJbI), OIbBITOB,
WUIKOCTPUPYIOIIMX ~ NPUMEPBI  OKHUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKUUU
(ropeHue, peakUuu pas3iioKEeHUs, COCTMHEHUs), PacllO3HaBAHUE HEOPraHUYECKUX
BEIIECTB C TIOMOLIBIO KAYECTBEHHBIX pEAaKLUUH HA HOHBI, pEIICHUE
DKCIEPUMEHTAJIBHBIX 3a/1a4.

HemeTaJyuibl 1 X COeIMHEHHUS

OOmass  xapakrepucTuka rajaoreHoB. (OcCOOEHHOCTH  CTPOEHUSI  aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (U3MUecCKHue CBOMCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWUMHUUYECKHE CBOWCTBA HAa MpUMEpe  XJopa
(B3aMMOJEHCTBUE C METalJlaM{, HEMETaUlaM{, IIeJIoYaMH). XJIOPOBOJOPO/I.
ConsHast KuCIOTa, XUMUYECKHE CBOMCTBA, IOJYyYECHHE, NMpUMEHEHHe. [lericTBue
XJIOpa M XJOpPOBOJOPOJA HAa OpraHM3M 4YelOoBeKa. BakHelnue XJIOpHIbl U HX
HAaxO0XJICHUE B IIPUPOJIE.

OO6mast xapakrepuctuka 35eMeHTOB VIA-rpynnbl. OcoOEHHOCTH CTPOEHHS
aTOMOB, XapaKTEepHbIE CTeleHU OkucieHus. CTpoeHue M (PU3MYecKue CBOMCTBA
IPOCTHIX BELIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMuueckue cBoiictBa cepbl. CepoBOAOPOJ, CTpOEHHE, (PU3NYECKUE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (Quznueckue U XHUMHYECKHE CBOMCTBa (00IIME Kak
MpEeACTaBUTENsl Kjacca KHCIOT W chneurduyeckue). XUMUYECKHE pPEaKluHu,
Jekalue B OCHOBE MPOMBIIUIEHHOTO CHOc0o0a TMOMY4YeHHsS] CEpHOM KHCIIOTHI.
[Ipumenenue cepHoii KucnoThl. Coau CepHON KUCIOThI, KAYECTBEHHAs! pEaKIUs Ha
cynb(dar-uon. HaxoxmeHnue cepbl U €€ COCNMHEHWA B MpUpoJie. XUMHUYECKOE



3arps3HEHUE OKPYKAIOIIEH Cpellbl COCAMHEHUSMHU cepbl (KHUCIOTHBIE AOXK[IH,
3arpsiI3HEHUE BO3/lyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEeI0TBPAILECHUS.

OOmas xapaktepucTuka 3neMeHToB VA-rpynmnsl. OCOOEHHOCTH CTPOEHUS aTOMOB,
XapaKTepHbIE CTEMEeHH OKUCIeHUs. A30T, pacnpocTpaHEHHUE B MPHUPOJIE,
dbusnyeckue U XuMHIeckue cBoiicta. KpyroBopor azora B npupojie. AMMHUaK, ero
bu3nYecKue 1 XUMUISCKHAE CBOMCTBA, TIOJydeHrue u mpuMeHerne. Com aMMOHWS,
X (U3UYECKUE U XUMUIECKHE CBOWCTBA, MpUMEHEeHHE. KauecTBeHHAs peaKIius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJiydeHHe, (U3MYECKUE U XHUMHYECKUE
CBOIicTBa (0OIlIME Kak TMpeJCTaBUTENs Kilacca KHUCIOT U  clenudpuyecKue).
Hcnonb3oBaHue HUTPATOB M COJIEM aMMOHHUSI B KadyecTBE MHHEpAIbHBIX
yaoOpeHuil. XuMHUECKOE 3arps3HEHUE OKPYKalOIel Cpe/ibl COSTMHEHUSIMH a30Ta
(KUCTIOTHBIE MOXAW, 3arpsA3HCHHE BO3AyXa, IMOYBBI U BOAoéMoB). Docdop,
aloTponHeie Moaudukamuu Gochopa, GU3MUECKHE U XUMHUYECKHE CBOMCTBA.
Oxcun docdopa (V) u bochopHas kuciaora, pu3MIECKUe U XUMHUIECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanne GpocdaToB B KaUECTBE MUHEPAIBHBIX YI0OPEHUH.
OOmast xapakrepuctuka 35eMeHTOB |VA-rpynnel. OcoOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTEpHbIE  CTENEHU  OKUCICHMs.  YTJIEpoHd,  auIOTPOITHBIE
MOAU(UKAIIUKA, PACHPOCTPAHEHHE B MpuUpoje, (U3MYECKHE U XUMHUYECKHE
cBoiictBa. Ancop6Ouus. Kpyrosopot yriepoaa B npupoje. OKcuabl yriepoja, ux
bu3MYecKue W XUMHUYECKHE CBOMCTBA, JCHCTBHE HA JKUBBIC OpPTaHU3MEI,
MOJYyYEHHE U TMPUMEHEHUE. DKOJOTUYECKHE MPOOJEMBbI, CBA3aHHBIE C OKCHUJIOM
yraepoga (IV), rumoreza rnoGanbHOrO NOTEIUICHUS KJIMMAaTa, TapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUeCKue U XMMHUYECKHUE CBOMCTBA,
noJiydeHue W mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBanrue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIICHHOCTH U CEJILCKOM
XO3SMCTBE.

[lepBoHavasnbHbIE TOHATHS 00 OPraHUYECKHX BEIIECTBAX KaK O COEIWHEHHUSIX
yraepoja (MeTaH, 3TaH, dTUJICH, alleTHIICH, dTaHOJI, TJIMIIEPUH, YKCYCHAsI KUCTIOTA).
[IpupogHble HMCTOYHUKK YIIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
NPOAYKThl WX MepepaloTku (OE€H3MH), UX POJb B OBITY MU IPOMBIIUICHHOCTH.
[TonsaTre 0 OMONOTHUYECKHU BaXKHBIX BEILIECTBAX: KUpax, O€IKax, yriieBojax — U uUx
poii B JKM3HU UeJOBeKa. MarepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTaHWYECKUX COCTMHECHUM.

KpemHnii, ero ¢u3udeckue U XUMUYECKHE CBOMCTBA, MOJIYYCHHE U MPUMEHEHUE.
CoenuHenus: kpemMHus B npupoze. OOmue npencraBieHus 00 OKCUAE KPEMHUS
(IV) u xpemuueBoit kucimore. CHIHMKAThl, WX HCIOJIb30BaHHE B OBITY, B
MIPOMBITIUICHHOCTH. BaxkHelue cTpouTenbHble MaTepualbl: KepaMHKa, CTEKIIO,
IIeMEeHT, OeToH, kene300eToH. IlpobOiiembl 6€30macHOrO  MCIOIb30BAHUS
CTPOUTEIBHBIX MAaTEPHAIIOB B IIOBCETHEBHOMN KU3HHU.



Xumuueckuii IKCnepumenm:

U3ydeHHe O00pa3lloB HEOPraHWYECKUX BEIIECTB, CBOWCTB COJSIHOW KHCIIOTHI,
IPOBEJICHUE KaueCTBEHHBIX PEaKIMi Ha XJOPUA-UOHBI U HAOIIOJCHHE MPU3HAKOB
UX TIPOTEKAHMsI, ONBIThI, OTpa)Kallue (QU3NYECKHUEe M XHUMHUYECKHE CBOMCTBA
raJIOTEHOB M WX COEIMHEHUU (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHUAIIOB),
O3HAaKOMJIEHHE C oOpa3lamu XJOPUAOB (TaJOTEHUAOB), O3HAKOMIIEHHE C
oOpasmamu  ceppl M €€  COCOAUHEHUSIMH  (BO3MOXXKHO  HCIOJb30BaHHE
BUJIEOMATEPHUAIIOB), HAOIIOICHHE TIpoliecca OOYTIIMBaHUs caxapa IMoJ JACUCTBUEM
KOHILICHTPUPOBAHHON CEPHOM  KHUCJIOTBl, M3YY€HUE XHUMHYECKHX CBOICTB
pa30aBIIeHHON CEpPHOM KUCIIOTHI, MPOBE/ICHNE KAaUeCTBEHHOM peakIuu Ha cylbdat-
WOH W HaOIIoJeHHe MpHU3HaKa e€ MPOTEKaHMs, O3HAKOMJICHHE C (PU3NYECKUMU
cBoOiicTBaMH a30Ta, (ochopa W UX coenWHEHUN (BO3ZMOXKHO HCHOJIB30BAHHE
BUJICOMATEPHATIOB), o0pa3laMu a30THBIX U (HOCPOPHBIX yIOOpEHUH, MOIydYeHUE,
coOupaHue, paclo3HaBaHWE W HU3YYEHHE CBOMCTB aMMHUaka, IPOBEJICHHUE
KAUECTBEHHBIX PEaKUMi Ha MOH aMMOHMS U (pochar-uoH U U3ydyeHHe NMPU3HAKOB
UX IPOTEKAHHUs, B3AMMOICVCTBAE KOHIIEHTPUPOBAHHOM a30THOU KUCIIOTBI C MENIBIO
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), W3YUYECHHE MoZEeNnen
KPUCTAIUIMYECKUX pemETOK anmasa, rpaduta, (QyiaepeHa, O3HAKOMJICHHE C
IPOLECCOM aACOpPOLMU PpacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM U
YCTPOMCTBOM NPOTUBOras3a, MojydyeHue, COOMpaHue, paclo3HaBaHUE U H3y4YEHHE
CBOICTB YIJIEKMCJIOTO ra3a, IpOBEJICHUE KauyeCTBEHHBIX peaklUuil Ha KapOoHAT U
CWIMKAaT-UOHBl M M3yYECHHE IIPU3HAKOB MX IPOTEKAHUS, O3HAKOMJICHHE C
NPOAYKUMEH CUJIMKATHOM IPOMBIIUIEHHOCTH, PEIIEHUE HKCIEPUMEHTAIbHBIX
3a7a4 1o teMe « BaxxHene HeMeTallbl U UX COCITMHEHUS.

MeTtasiibl M MX COeAMHEHUSA

OO01asi xapakTepuCTUKa XMMUYECKUX 3JIEMEHTOB — METAVIOB HA OCHOBAHUM HX
nojioxkeHuss B Ilepuonmyeckor cucrteMe XuMU4YecKux snemenTtoB . .
MenpeneeBa u ctpoeHusi aToMoB. CTpoeHHE MeTauioB. Merayundeckas CBsi3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  DJIEKTPOXUMUYECKHH  pAl
HaMpspKeHU MeTaiioB. u3nueckue U XMMUUYECKHE CBOMCTBA MeTayioB. OO0mue
CrocoObl TONy4eHUs: MeTayioB. [loHATHE O KOpPpPO3UM METAIJIOB, OCHOBHBIE
cocoObl 3auThl UX OT Koppo3uu. CruiaBbl (CTallb, YYTYH, AIOPATIOMUHUM,
OpoH3a) U UX MPUMEHEHHE B OBITY U MIPOMBIIIJICHHOCTH.

[[lenounble MeTauibl: MOJOKEHUE B llepmoandeckoll cuUCTeME XHUMHYECKHUX
anemenToB /. 1. MenzaeneeBa, cTpoeHUE UX aTOMOB, HAaXOXKJICHUE B IPUPOJE.
du3nyecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUuasl 1
TMAPOKCUIBl HaTpusi W Kanus. lIpumMeHeHue IIeJOYHbIX METAUIOB M HX
COCIMHEHUM.



[Ilenoyno3eMenbHBIE METAJUIBI MATHUW Y KAJIBIIUMI: TTOJ0XKEHNE B [lepuonnueckon
cucreMe xumuueckux sneMeHToB . M. MenneneeBa, cTpoeHHe HX aTOMOB,
HaxoXJIeHue B npupoje. duznueckue 1 XUMUUECKHUE CBOMCTBA MarHusi U KajabIUs.
Baxkneiiime coequHeHus Kanblus (OKCUA, THIAPOKCU, coyin). JKECTKOCTh BOJBI U
CIIOCOOBI €€ YCTpaHEHHUS.

AmoMmunMil: nonoxxenue B Ileproanueckoil cucteMe XMMHUYECKHX 3JIEMEHTOB /.
N. MeHnneneeBa, CTpOe€HHE aroMa, HaxOoXiaeHue B npupoae. dusznueckue u
XUMHUYECKUE CBOMCTBA altOMUHUS. AMQOTEpHbIE CBOMCTBA OKCHIA U THAPOKCUIIA
ATOMHUHUSL.

Keneszo: nonoxenue B [leproanueckoil cucteMe XuMuU4yeckux sneMeHtoB J[. U.
MeHnneneeBa, CTpOEHHME aToMa, HaXOXJIEHHE B mpupoae. Duznyeckue u
XUMHUUYECKUE CBOMCTBA xene3a. Okcubl, ruipokcuibl U conu xenesa (I1) u sxenesza
(1), ux cocTaB, CBOWCTBA U MOJYUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIEHHE C 00pa3llaMu METAUIOB U CILJIABOB, UX (PM3UYECKUMHU CBONCTBAMH,
M3YyYEHHE PE3yJIbTaTOB KOPPO3UM METAUIOB  (BO3MOXKHO  HCIIOJB30BaHUE
BUJICOMATEPUAIIOB), OCOOEHHOCTEM B3aUMOJACHCTBHS OKCHA KaJbIIUS U HATPUS C
BOZIOM (BO3MOXHO HCIIOJIb30BAHUE BHJIEOMATEPHAIIOB), HCCIEIOBAHUE CBOMCTB
KECTKOM  BOJBI, TMpoIecca TOPEHHs JKele3a B  KHUCIOpoJe (BO3MOXKHO
WCIIOJB30BaHUE BHUJECOMATEPHUATIOB), IMPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX
peakIuii Ha MOHBI: MarHus, KaJbLUs, aTlOMUHUS, IUHKA, *keneza (l1) u xenesa
(1), memu (1), HaOmromeHWE W ONMUCAHHWE MPOIECCOB OKPAIIMBAHUSA IUIAMCHH
MOHAMU HATPHsl, KU U KaJIblUs (BO3MOKHO MCIIOJIb30BAaHUE BUIEOMATEPHAIOB),
uccienoBanne am@OTEPHBIX CBOMCTB THAPOKCHUIA ATIOMHHHS U THAPOKCHIA
[IMHKA, PEIIEHUE IKCIEPUMEHTANIbHBIX 3aJ1au M0 TeMe «BakHelilne MeTauibl U UxX
COCTMHEHUS.

XuMHS M OKPYXKAOLIAS Cpeaa

Bemectsa u wmarepwansl B MOBCEJHEBHOW JKM3HM 4eloBeka. bezomacHoe
WCIIOJIB30BaHUE BEILIECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XUMHUUYECKUX 0KOraX M OTPABIICHUSIX.

XUMUYECKOE 3arps3HEHHE OKpYXKawIleil cpeabl (mpeaenbHas JOMycTUMAast
KOHIIeHTpaIus BemiecTs, nanee — [1JIK). Pons xuMuu B pereHnn 3KoJI0ruuecKux
po0aem.

Xumuueckuii IKcnepumenm:

u3yueHue oOpas3IoB MaTepHayioB (CTEKJIO, CIJIaBbl METAJUIOB, TMOJHUMEpPHBIC
MaTepualbl).

Mesicnpeomemmnuie ceasu

Peanuzanusi MeXNpeAMETHBIX CBSI3€M NOpH H3y4eHUHM XHUMUU B 9 Kiacce
OCYIIECTBIISIETCS Yepe3 HCIOJb30BaHUE KaK OOIIMUX €eCTeCTBEHHO-HAYYHBIX



MOHSTUN, TaK U TMOHATUH, SIBISIOIIUXCS CUCTEMHBIMH JIJISl OTACIbHBIX MPEIMETOB
€CTECTBEHHO--HAy4YHOTO ITUKJIA.

OO1ue ecTeCTBeHHO-HAY4YHbIE TOHITHS: HAYYHBIN (DaKT, TUIIOTE3a, 3aKOH, TEOpHs,
aHaN3, CHHTE3, KiIacCU(UKaAIMs, MEePUOAUYHOCT, HAOIIOJCHHUE, DKCIIEPUMEHT,
MOJICIMPOBAaHNE, W3MEpPEHHEe, MOJellb, SBJICHUE, TApHUKOBBIA 3 dekKT,
TEXHOJIOTHsI, MAaTEPHUAIBL.

®dusuka: matepusi, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIH], HU30TOIHI,
PannoOaKTUBHOCTbD, MOJIEKyJIa, DIIEKTPUUYECKUI  3apsiz, POBOTHUKH,
HOJYIIPOBOIHUKHY, JUAJIEKTPUKH, (OTORJIEMEHT, BEIIECTBO, TeNo, O0BEM,
arperaTHOE COCTOSIHUE BEILIECTBA, I'a3, paCTBOP, PACTBOPUMOCTb, KPHCTAIITNUECKas
pemérka, CruiaBbl, (PU3HUECKUE BEIMYUHBI, €IWHUIBI U3MEPEHHS, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1bl, COHIIE.

buonorust: ¢otocuHTe3, IbixaHue, Ouocdepa, SKOCUCTEMA, MHUHEpAIbHbIE
y10OpeHus, MUKPOIJIEMEHThI, MAKPO3JIEMEHTHI, IUTATEIbHbBIE BEIIECTBA.
['eorpadus: atmocdepa, ruapochepa, MUHEpaNbl, TOPHBIE TOPOABI, MOJE3HbIE
MCKOTIaeMbl€, TOIUTMBO, BOJTHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATHBI

JIM4HOCTHBIE PE3yNbTaThl OCBOCHUS MTPOTPAMMBI OCHOBHOTO OOIIEro 00pa3oBaHuUs
JOCTHTAIOTCS B XO/A€ OOy4YeHUsS XMMHUU B CIMHCTBE YUCOHOW W BOCIUTATEIHHOU
JESTEIIbHOCTU B COOTBETCTBUU Cc TPAAULIUOHHBIMH  POCCUUCKUMU
COLUMOKYJIbTYPHBIMU W JYyXOBHO-HPABCTBEHHBIMU II€HHOCTSMHU, IPUHATBIMUA B
oOlllecTBe TMpaBWJIaMH W HOPMaMH IIOBEJACHHUS M CIOCOOCTBYIOT Mpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIIMN 00YUYaIOIINXCSI.

JInaHOCTHBIE pe3ybTaThI OTPaXXaroT FOTOBHOCTD oOydJaronmxcs
PYKOBOJICTBOBATbCSI CHUCTEMOM MO3UTHMBHBIX I[IEHHOCTHBIX OpUEHTAlUM U
paCUIMPEHUE OMBITA JICATEIBHOCTH HA €€ OCHOBE, B TOM YHCJIE B YaCTH:
1)nIaTpuoTHYECKOro BOCIIMTAHMS

IIEHHOCTHOTO OTHOIIEHHSI K OTE€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY U
HAYYHOMY HAcCJEIUI0, TOHMUMAaHHUS 3HAYCHUS XHWMUYECKOM HAYKH B JKHA3HHU
COBPEMEHHOI'0 OOIIEeCTBA, CIIOCOOHOCTH BJIAACTh JOCTOBEPHOM HH(OpMaimeit o
MEPENOBBIX JIOCTHKEHUAX M OTKPBITUSIX MHUPOBOM M OTECYECTBEHHOW XHMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;
2)rpa:kIaHCKOro BOCIUTAHUSA:

MPEICTABJICHUS O COLMAIBHBIX HOPMAX U IMPABMIIAX MEXIMYHOCTHBIX OTHOIIECHUMN
B KOJIJIEKTHBE, KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B OOIIICCTBEHHO ITOJIC3HOM,
y4eOHO-UCCIIEIOBATEICKON, TBOPUYECKOM MW JPYrUX BUIAX JCSITEIBHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOW JACSATEILHOCTH MPU BBITIOTHEHUU
y4eOHBIX, TMO3HABATEIbHBIX 3aJ1au, BBINOJHEHUH XUMHYECKUX SKCIEPHUMEHTOB,
CO3JJaHUM  YYCOHBIX TMPOEKTOB, CTPEMJICHHS K  B3aMMONOHHUMAHUIO U
B3aMMOIIOMOIITY B MPOIIECCE ITON YIeOHOM eITeIbHOCTH, TOTOBHOCTH OIICHUBATH
CBO€ TOBEJAECHUWE W TMOCTYNKM CBOUX TOBApUIIEH C TO3WUIMKM HPABCTBEHHBIX U
MIPABOBBIX HOPM C YUETOM OCO3HAHUS MOCJIEACTBUM MOCTYIIKOB;

3)LIEeHHOCTH HAYYHOI'0 MO3HAHUSA:

MHUPOBO33PEHUYECKUE TIPEACTABICHUS O BEIIECTBE W XHUMHUYECKOM PEaKIHH,
COOTBETCTBYIOIIAE COBPEMEHHOMY YPOBHIO PA3BUTHUSI HAYKH M COCTAaBJISIOLINE
OCHOBY JIJI1 TIOHUMAaHHS CYIIHOCTH HAYyYHON KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJIBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;
[I03HABATEJIbHBIE MOTHUBBI, HAIPABICHHBIE HA TMOJYYCHUE HOBBIX 3HAHUU IO
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHUS HAOJI0IaeMBIX IPOIECCOB M SIBJICHUM,
MO03HABATENIbHOM, MH()DOPMAMOHHOW M YHUTATENbCKOM KyJIbTYpbl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4eOHBIMM TEKCTaMH, CIIPAaBOYHOU



JUTEPATypOi, MOCTYMHBIMU TEXHHUUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOy4YeHHI0O U TMO3HAHUIO, JIO003HATEIHHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4)¢popMuUpOBaHMS KYJIbTYPHI 310POBbSI:

OCO3HAaHUE LIEHHOCTH KWU3HHU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0POBBIO,
YCTAaHOBKM Ha 3JI0POBBIM 00pa3 KU3HU, OCO3HAHHWE IOCJIEACTBUN M HENPUATHE
BpEAHBIX TPHUBBIUEK (YyHOTpeOJEHHs  aJKOroJis, HApKOTUKOB, KypeHHs),
HEOOXOJMMOCTH COOJIIOJICHUST TpaBui OE30MAaCHOCTH TpU  OOpalIeHHUH C
XUMHUYECKMMH BEIIECTBAMU B OBITY U PEAbHON KU3HH;

5)Tpy10BOro BOCIUTAHMS

MHTEpEC K MPAKTUYECKOMY H3Y4YeHHIO Ipodeccuil W Tpyda pas3InyHOro poja,
YBaXEHUE K TPyAYy U pe3ylbTaTaM TPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
WHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHHUS 00pa30oBaHus C yUETOM JTUYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCIEeHOW po(eCCUOHATBHON IE€ATEIBHOCTH U PA3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCHOHATIBHOU CpeEIE;

6)3K0J10rM4eCKOro0 BOCIIUTAHMS

HKOJIOTUYECKH 11€JIECO00pa3HOE OTHOIIEHUE K MPUPOJE KaK MCTOYHUKY JKU3HU Ha
3emile, OCHOBE €€ CyIIECTBOBaHMUSA, IMOHMMAHWE LIEHHOCTH 3J0pPOBOTO U
Oe3omacHOro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEEHUS MTPU padOTe C BEIIECTBAMH, a TAK)KE B CUTYaLUsIX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

CHIOCOOHOCTH TNPUMEHATh 3HAHUSA, TMOJIy4aeMble MpPU HM3YUYEHUU XUMHH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIENH IPUPOJHON CPEOH, I OBBIIICHUS
YPOBHSI  3KOJIOTUYECKOW  KyJNbTYpPhl, OCO3HaHUS TJIOOAJBHOTO  XapakTepa
HKOJIOTHYECKUX MpOoOJeM M MyTell HUX pelieHus MOCPEACTBOM METOAOB XUMUM,
HKOJIOTUYECKOTO MBIIUIEHNS, YMEHUs PYKOBOJCTBOBAaTbCS UM B ITO3HABATEJIBHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEAMETHBIE PE3YJIbTATDBI

B cocraBe MeranpeaMETHBIX — pE3yJIbTaTOB  BBIACIAIOT  3HAYUMBIE IS
dbopMUpOBaHHS MHPOBO33PEHUS OOIIEHAyYHble TMOHATHS (3aKOH, TeEOopus,
IOPUHLIMII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U APYTOe.), KOTOpbIe
UCIOJIB3YIOTCS. B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeIMeTax U MO3BOJIAIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHUHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISTHBHBIC), KOTOpPhIE 0OECIeunBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIILHOMY IUIAHUPOBAHHUIO W OCYIECTBICHHUIO y4eOHOM
JIEATEIILHOCTH.

Ilo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe el CTBUS

ba3oBble Jiornueckue AeMcTBUA:

YMEHHUSI UCTOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUSI IPU OCBOSHUM 3HAHUM:
pPacKphIBaTh CMBICI XUMHYECKUX MOHATUN (BBIJCIATh UX XapaKTEpHBIC NMPU3HAKH,
yCTaHaBJIMBATh B3aUMOCBS3b C JPYTUMHU MOHATHAMH ), UCIIOJIB30BATh MOHATHS JIJIs
OOBSICHEHUSI OTHENbHBIX (PAKTOB M SBJICHUH, BBIOUPATh OCHOBAHUS U KPUTEPHUHU
UL KJacCU(UKAIMM  XMMHYECKHMX  BEIIECTB M XHMHUYECKHX  PEaKIIUi,
YCTaHABJIMBATh MNPUUYUHHO-CIICICTBEHHBIE CBS3M MEXIY OOBEKTaMH HU3Y4YCHHS,
CTPOUTH JIOTUUECKHE pacCyXAeHUs (MHAYKTHUBHBIC, JICTYKTHUBHbIC, 10 aHAJIOTHH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YyMEHHUE TIPUMEHSThH B TMpoOlLecCe TO3HAHUS TMOHATUS (IpeAMETHhIE U
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHBIE TIPEACTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YypaBHEHHE
XUMHUYECKOW PEaKIUh — MPU PElIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C y4ETOM
ATUX MOJICIBHBIX MPEJCTABICHUIN BBISBIATh U XapaKTEPU30BATh CYIIIECTBEHHBIC
MPU3HAKU U3YyYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUYECKUX PEAKIIUMN,
BBIBIIAITE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

Ba3oBble ucciienoBaTeIbCKHE JEHCTBUS:YMECHUE HCIIOJIb30BATh IMOCTABJICHHBIC
BOIPOCHI B KAUE€CTBE MHCTPYMEHTA IMO3HAHUS, a TAKXKE B KA4eCTBE OCHOBBI IS
dbopMupoBaHUsS TUMOTE3bl IO TMPOBEPKE MPABWIBHOCTH  BBICKA3bIBAEMBIX
CYXJCHUU;

NPUOOPETEHUE OMbITa 110 IJIAHWPOBAHWIO, OpraHU3alldd W TMPOBEICHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIoaaTh 3a XOJO0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3ysbTaT, PopMyaupoBaTh 0000IIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c nunopmanmueii:

yMEHHUE BBIOMpATh, aAHAIM3UPOBATH U  HUHTEPIPETUPOBATH HH(OpPMAIUIO
Pa3IMYHBIX BUJIOB M (hOPM MPEACTABICHUS, MOJYyYaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcsl MHTepHETa), KPUTUYECKH OIICHHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHHE NPHUMEHATHh pa3IWyHble METOJbl U 3alpochl MpPU TOUCKE M OTOOpe
UHPOPMAILlMU U COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOIUMBIX Ji BBIIIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
00JaCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJIbTYpOH aKTUBHOT'O MCIOJb30BaHUS PA3TMUHbBIX IIOUCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

yMEHUE HCIOJb30BaTh M  aHaJU3UpOBaThb B  Ipolecce  ydyeOHOH U
HCCJIEIOBATENLCKONW JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
Cpelbl.

KoMMyHMKATHBHBIC YHHBEpPCAJbHbIC Y4eOHbIe JeHCTBHS:

YMEHHMsI 3aJaBaTh BOIPOCHI (B X0J€ Auanora u (Win) JAUCKYCCHUHU) MO CYILIECTBY
oOcyxnaeMoil Tembl, (OPMyIUpPOBaTH CBOU MPEIJIOKEHUS OTHOCUTEIHHO
BBINIOJIHEHUS MPEJIOKEHHOM 3a/1a4u;

YMEHUS NPEJICTABIATh MOJYyUYEHHbBIE PE3yIbTaThl IO3HABATEIBHOMN AEATEIBHOCTH B
YCTHBIX Y IMCBMEHHBIX TEKCTaX; J€JaTh MPE3CHTALUIO PE3yIbTAaTOB BBIIIOJIHECHHUS
XMMHUYECKOTO 3KCIEpUMEHTa (JabOpaTOpHOro OIbITa, Ja00paTOpHOl pabOTHI IO
MCCIIEIOBAaHUIO CBOMCTB BEIIECTB, YYEOHOTO MTPOCKTA);

yMEHUsI y4eOHOrOo COTPYAHUYECTBA CO CBEPCTHHKAMU B  COBMECTHOMU
IIO3HABATEJIBHOM W MCCIIEIOBAaTEIbCKOM  JACSATEIBHOCTH  IIPU  PELIECHUU
BO3HUKAIOIIKMX MPOOJEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COTJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe JCHCTBHSA:

YMEHUE CaMOCTOATEIBHO OINPEACNATh LEIU JACSATENBHOCTH, IUIAHHPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOUpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelIeHusl y4eOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITEJIbHO COCTAaBJSATh WM KOPPEKTHUPOBATH
MIPEJIOKEHHBIM  QITOPUTM JEHUCTBUUA MPU BBINIOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJIb30BaTh U aHAIM3UPOBATH KOHTEKCTHI, MPEJIaraéMble B YCIOBUU 3aJIlaHUH.
HPEAMETHBIE PE3YJIBTATBI

B cocraBe mpenMeTHBIX pe3yJlbTaTOB MO OCBOCHHIO 00S3aTENIbHOTO COJEpKaHUs,
YCTAaHOBJICHHOTO JaHHOW (denepanbHOM pabodeil MmporpamMMmoi, BBIJCISIOT:
OCBOCHHbIE OOYYaIOIIMMHCS HAy4YHBbIE 3HAHMS, YMEHUS M CIOCOObI JEHCTBUH,



cnenuuyecKkne IS MPEIMETHON 00acTu «XUMHS», BUABI JESITEIBHOCTH II0
NOJIYy4YEHUI0 HOBOTO 3HAaHMWS, €ro MWHTEpHpeTanuy, NOpeoOpa3oBaHUIO U
MIPUMEHEHUIO B PA3JIMYHBIX YUCOHBIX U HOBBIX CUTYAIIUSIX.

K koHiy oOyueHus B 8 KJjacce npeaMeTHbIE pe3ysibTaThl Ha 0a30BOM YpOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHI: aTOM, MOJIEKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas JI0JIs1 XUMUYECKOTO 3JIEMEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCIICHUS, XUMHUYECKasl peaKuus, KiIacCUPUKALMS pEeakiuil: peakiuu
COCIMHEHUS, PEaKUUU PAa3JIOKEHUS, PEAKIMU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU A EKT peakiinm,
AIpO aToMa, JJIEKTPOHHBIM CJIOW aToMma, aTOMHas OpOUTallb, PaJAUYC
aToMa, XUMHUYECKasl CBs3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WMOHHAs CBA3b, MOH, KaTUOH, aHMOH, PAacTBOp, MaccoBas J0Ji BeEIEeCTBa
(mporeHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITh 3TU TTOHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIOJb30BAaTh XHWMHUYECKYIO CHUMBOJMKY ISl COCTaBJIE€HHS (opmyl
BEILIECTB U YPABHEHU XUMHUYECKUX PEAKIIHII;

e ONpENENsATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
NPUHAAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KJIACCy COEOUHEHUH TIO0
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJlGHTHAasT W HOHHAs) B
HEOPraHUYECKUX COEAUHEHUSX;

e packpbiBaTh cMbIci Ilepuoanueckoro 3akona JI. WM. Menaeneena:
JEMOHCTPUPOBATh IMOHUMAHUE TEPUOANYECKON 3aBHCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuognueckoil cucreme,
3aKOHOB COXPAHEHMsI MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHAa ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyt0 Qopmy Illeprogudeckoit
CUCTEMbl XHMHMUYECKHX OJJIEMEHTOB: pa3ju4aTh I[IOHATHUS «TJaBHAs
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)», mManeie u
OonbllIe TEPUOAbl, COOTHOCUTH O0003HAUEHMsS, KOTOpPbIE HMEIOTCS B
tabmuie «llepumomnueckas cucTteMa XuMmudeckux diemernToB [J[. U
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij spa, 00IIee Yrciio dJIEKTPOHOB
U pacTpeeiCHUE UX 0 JIEKTPOHHBIM CIIOSIM);

KJIacCU(PUIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYCCKHE BEIIECTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIIHUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepHU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TIOJITBEPXKAAs OMUCAHUE MPUMEPAMU MOJIEKYIISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3TUYHBIX YCIOBUSX;

BBEIYHCIIATh OTHOCHUTEIIBHYIO MOJICKYJISIPHYIO W  MOJISIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICITUTEIBHON NEATCILHOCTH — aHAJH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, Kiaccu(ukaiuio,
BBISIBJICHHE TPUYUHHO--CIICJCTBEHHBIX CBSI3€H — JJIsi U3y4YEHHUs CBOMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJCHHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peasibHBINA U MBICIICHHBIN);

ClIieoBaTh  NpaBWIaM  [OJIb30BAaHUSA  XMUMHYECKOM  TMOCYI0ll U
7abopaTopHbIM  000pY/IOBaHHMEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO TOIYYCHUI0O U COOMPAHUIO
razoo0pa3HbIX BeIIECTB (BOAOpOAa U KHCJIOpPOJAA), MNPUTOTOBJICHUIO
pacTBOPOB C ONPEAECITEHHOM MAacCOBOW JIOJIEM PAaCTBOPEHHOIO BEIIECTBA,
IJIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO
pacro3HaBaHWIO PACTBOPOB MIEIOYECH U KHUCIOT C MIOMOIIbI0 HHIUKATOPOB
(;1akmyc, heHondTaaenH, METHIIOPAHK U APYTHE).

K koHIy oOyueHus B 9 KJjacce MpeaMETHBIC PE3yibTaThl Ha 0a30BOM ypOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX MOHSATHU: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJAa, WOH, KaTHOH, aHHOH, NPOCTOE BEUIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJIECHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHBb
OKHCIICHUS, XUMHUECKasl PeaKlMsi, XUMUYeCKasi CBS3b, TEIIOBOU ekt
peakuuu, MOJb, MOJSIpHBIM ~ 00BEM,  PacTBOp,  AJIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, JJIEKTPOJMTUYECKAsT IUCCOLMALMS, PEAKLUUA HOHHOTO
oOMeHa, KaTauu3aTop, XHWMHUYECKOE€ paBHOBecHe, OOpaTuMble H



HEOOpaTUMBIE PEaKIMHM, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHUCIEHHME U  BOCCTAaHOBJIEHUE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAs, WMOHHAs,
MeTajuInuecKas), KpHUCTAJUIMYecKas pemérka, KOppo3Hus METaJlIOoB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO IOMyCTUMAas
xoHuenTpanus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSTh 3TU NOHATHA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JUIS COCTaBJICHHS (HOpMyT
BEILIECTB U YPABHEHUI XMMHYECKUX PEAKIIMIA;

ONPENIEeNATh BaJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Ppa3IUYHOrO COCTaBa, MPUHAICKHOCTh BEIIECTB K
OTNpeIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHYECKOU
CBs3M (KOBaJCHTHas, WOHHAs, METAJUIMUecKas)) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMmbica Ilepuommueckoro 3akona J[. WM. Menneneesa u
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIMCHIBATh U XapaKTepU30BaTh
Tabnuuynyo Gopmy Ilepuogmdyeckoid CUCTEMBI XUMHYECKUX HIIEMEHTOB:
paznuyaTh TMOHATUS «TJaBHasg mnoArpynmna (A-rpynma)» U «modoyHas
noarpynmna (b-rpynma)», manble u OoNbIIME TEPUOJABI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPhIE MMEIOTCA B IEPUOAUYCCKONW TadauIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsi] sjpa, OOIIee YHUCIO DJJICKTPOHOB U
pacmpenieieHue HMX 10 DJICKTPOHHBIM  CJIIOSIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB 3JIEMEHTOB U UX COCIUHEHUHN B
npejenax MajblX NEPUOJIOB M TJIaBHBIX MOATPYHI C YYETOM CTPOEHUS HUX
aTOMOB;

KJIacCCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEIIECTB, MO TEIIOBOMY 3P (HEKTy, MO0 M3MEHEHHUIO CTENEeHENW OKUCICHUS
XHMHYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME U CHEIU(DUUECKHE XUMHYECKHE
CBOMCTBAa TIPOCTBHIX M CJOXHBIX BEIIECTB, MOJITBEPXKIAs OIMNHUCAHUE
NpUMepaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIIHI;

COCTaBIIAITh YPABHEHUS DJEKTPOJIUTHUYECKOW JIUCCOLMAIIMU  KHUCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKLIMA HOHHOIO



oOMEHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMU PA3JIMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIHTEIILHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MIOCPEICTBOM COCTaBIICHUS JIEKTPOHHOTO OaraHca dTUX PEaKIIHii;
IIPOTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHCHUMOCTH OT WX CTPOCHUSA,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCIIATh OTHOCHUTENIBHYIO MOJEKYJISAPHYI0O W  MOJSPHYI) MAacCh
BEIICCTB, MAaCCOBYIO [IOJIIO XHUMHYECKOTO JJIeMEeHTa 1o (dopmyie
COCIMHEHWsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PaCUETHI
110 YPaBHEHUIO XUMUYECKON PEaKITNN;

coON0JaTh  MpaBWja  MOJb30BAHUSA  XMMHYECKOW  MOCYAOH H
7abopaTOpHBIM  00OpY/IOBaHMEM, a TaKXKe IMpaBWia oOOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU II0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYEHUI0O W COOMPaHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YIJIIEKHUCIIOro ras3a);

MPOBOJUTh  PEAKIHWH, TOATBEPKIAMOININE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACHO3HABATH OIBITHBIM MYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonar-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHBI aMMOHHUS M HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIbHON JEATEeIbHOCTH — aHaJIHU3
W CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMi0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€d — I WU3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, IKCIICPUMEHT (peanbHBIA H
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
N KosnuecTBouyacon DJIeKTPOHHbBbIE
; HaumeHoBaHuepas3aejioB U (undposBbie)
n/ Bcer  Konrpoabnbiepabor  IlpakTudeckuepador
TEeMIIPOrpaMMbl oOpa3oBaTeJibHbIEpecyp
II 0 bl bl
Chbl
Paszgen 1.IlepBoHavyaibHbIeXUMHYECKHETIOHSITHS
Xumus — BakHasi 00J1aCTh
1.1 €CTECTBO3HAHUS U IIPAKTUYECKON 5 0 2 bubsmorexa [IOK
' p https://m.edso0.ru/7f41837c
JesITeIbHOCTH YeJIOBEKa
bubnunoreka LIOK
1.2 BemecTBa n XuMHUYeCKHEPEaAKITUU 15 1 0 https://m.edsoo.ru/7f41837¢
Hroromnopasaeny 20
Pa3nesn 2.BakHeiimme npeacTaBuTe 1M HEOPraHHYECKUX BeleCTB
bubmnoreka IIOK
2.1 B .K I 6 0 0
o3nyx. Kucnopon. Torsue 06 oxennax https://m.edsoo.ru/7f41837c
bubnmorexa LIOK
2.2 B I 8 0 1
OO LIOHATHE O KUCTOTAX M COTAX https://m.edsoo.ru/7f41837c
bubnunorexa LIOK
2.3 Boga. P T 5 1 1
ona. PactBopsl. [lonstue 06 ocHOBaHUSAX https://m.edsoo.ru/7f41837¢
54 OCHOBHBIEKJIACCHIHEOPTaHUYECKUXCOEIUHE 1 1 1 bubnunorexa LIOK
' HUI https://m.eds00.ru/7f41837c
Hroromnopasaey 30

Paspnen 3.11epuoanyeckuii 3axkoH u [lepuoguyeckasi cucrema xumnueckux 3jemMeHToB JI. U. MenneneeBa. CTpoeHHeaToMOB.

XUMHYECKASACBA3D. OKI/IC.TII/ITe.TIbHO-BOCCTaHOBI/ITeJIbHblepeaKI[I/II/l

3.1 Ilepuoanueckuii 3axoH u Ilepuoanueckas 7 0

bubnunoreka LIOK



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

cUucTeMa XUMMUYECKUX 3nieMeHToB [I. U. https://m.edso00.ru/7f41837c

Menaene-eBa. CtpoeHneaToma

Xumuueckas cBsizb. OKHCIUTEIBLHO- bubmuorexa [IOK
3.2 8 1 0
BOCCTAHOBUTEJILHBIE PEAKIIUU https://m.edsoo.ru/7f41837c
bu6nmorexa [IOK
Hroronopasaerny 15 https://m.edsoo.ru/7f41837c
PeszepBHOEBpEMS 3 0 0 bubmmorexa [JOK

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

OBIIEE KOJIMYECTBO YACOB I10
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9 KJIACC

N KosnyecTBouyacon JJIeKTPOHHbIE
* | HaumeHoBaHHMepAa3IeJ0OB U (undposbie)
n/ Bcer  KoHTposbHBIEPa0O IpakTnyecknepado
TeMIIPOTrPaMMbI o0pa3oBaTebHbIEpecyp
n 0 ThI ThI
Chl
Pa3zgen 1.BemecTBO U XUMHYECKHE PeaKIIUU
[loBTOpEeHME U yriaybieHue 3HaHUH bubnnorexa [HOK
1.1 ) 0 0
OCHOBHBIX Pa3/IeJIOB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE3aKOHOMEPHOCTUXUMUYECKUXPea 4 0 0 bubnunoreka [JOK
' KITUH https://m.edso0o.ru/7f41a636
13 ONEKTPOIUTHYECKAS AUCCOLUALIUS. 3 1 1 bubnnorexa [JOK
' XUMHUYECKUE PEaKIMU B pacTBOpax https://m.edsoo0.ru/7f41a636
Hroronopazneny 17
Pa3znen 2.HemeTaJJIBI M HX COeTHHEHHUS
51 OO6m1ast XxapakTepruCTUKa XUMUYECKHUX 4 0 1 bubnuoreka [JOK
' anemeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapakTepuCcTHKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u 6 0 0 bubmmorexa [TOK
' i PYIIIBL. 2P https://m.edsoo.ru/7f41a636
e€CoeTMHCHMS
OO01mas xapakTepuCcTHKa XUMUIECKIX
2.3 aneMeHToB VA-rpynisl. A30T, pochop u ux 7 0 1 bubmmorexa [JOK
' PYHHBL ’ P https://m.eds00.ru/7f41a636
COCTUHEHUS
OO01mmas XxapakTepuCTHKa XUMHUIESCKUX
24 anemeHTOB |V A-rpynmsl. Yriaepoa u 8 1 0 bubmorexa HOK
' . Py ' poa https://m.edso0o.ru/7f41a636
KPEMHUH U UX COSIMHECHUS
Hroromnopazaeny 25



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

Pa3zgen 3.MeTa/JIbI M MX COeAUHECHUSA

. bu6mmoreka [IOK
3.1 ObmuecsoiicTameTanon 4 https://m.edso0.ru/7f41a636
. bubmmoreka [JOK
3.2 Baxxueie MeTaisl 1 UX COSIUHEHUS 16 https://m.edsoo.ru/7f41a636
Hroronopazneny 20
Pa3znen 4. Xumusi u okpyxaomas cpeaa
41 B 3 bu6mmoreka [IOK
. CIIIeCTBA U MaTepPHAIIbl B )KM3HH YeIOBEKa https://m.edsoo.ru/7f412636
Hroronopaszneny 3
P 3 bubmuorexa [JOK
C3CPBHOCBPEMA https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 68
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HOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
Ne
wn Temaypoka

JlomaiuHee 3aj1anue

[Ipenmer xumuu. Poiap XuMuM B )KU3HU YeJIOBEKa. Telia U BemecTa Nel
IIonsTre 0 MeTOaX MO3HAHUS B XMMHHU Ne2ynpl
3 [Tpaktrueckas padora Ne 1 «I[IpaBuiia paboTsl B 1a0OpaTOPUH M MPUEMBI OOpAIICHUS C Ne3ynp2
71a060paTOPHBIM 000PYTOBAHUEM B
4 Uucreie BemecTBa U cMecr. CIocoObI pa3/ielieHust CMecei Nedynp9
5 [TpakTrueckas padora Ne 2 «Pa3aenenune cMeceit (Ha MpuMepe OYUCTKH ITOBAPEHHOMN COJIN )» Ne5ynpl
6 ATOMBI U MOJIEKYJIBI Neéynp2
7 XUMHYECKHUE JIEMEHTHI. 3HAKU (CUMBOJIbI) XUMHUYECKUX 2JIEMEHTOB Ne7ynp3
8 IIpocThIe U CIOKHBIEBELIECTBA Ne8ynp2
9 ATOMHO-MOJIEKYJISIPHOCYUEHHE Ne9ynp3
10 3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB. XuMU4eckas popmyina. Ne10ynp?
BaneHTHOCTRaTOMOBXHMUYECKUXAIIEMEHTOB B
11 OtHocutenbHast aroMHast Macca. OTHOCUTENbHAs MOJIEKYJISIpHAs Macca Nellynp2
12 MaccoBas [0JIs1 XUMHYECKOI0 dJIEMEHTa B COEJUHEHHUH Nel12ynp2
13 KomnuectBo BemectBa. Mosb. Mosipaast Macca Ne13ynp5
14 Pur3nyecKue 1 XUMHAYECKUE ABIEHUA. XUMUYECKasl peaKkus Ne14 ynp5
15 [Ipu3Haky ¥ ycaoBUs NPOTEKAHUS XUMUYECKUX PEAKIUN Nel5ynpl
16 3aKOH COXpaHEHUs1 MAaCChl BEIIECTB. XUMUYECKUE YPABHEHUS Neléynpl
17 Brrunciienust KoimuecTBa, MacChl BEIIECTBA 10 YPABHEHUSAM XUMHUYECKUX PEAKLUN Nel7 3apaua3
18 Knaccudukanmst XuMuueckux peakiuii (COeAMHEHUS, pa3I0KEHUs, 3aMEIIeHHs, OOMeHa) Ne18 ynp7
19 M. B. JIomoHOCOB — yuéHBbI-3HITMKIIONEeAUCT. O000IIeHNE U CUCTEeMAaTH3AIMI3HAHUI Nel19ynp3




20 KonTtponpHas padora Nel mo teme «BeliecTBa 1 XUMUYECKHE PEAKITUNY Bonpoc8

21 Bo3nyx — cMmech razon. CoctaB Bo3ayxa. Kuciopos — aneMeHT u mpocTtoe BeniectBo. O30H Ne20ynp6

99 du3nuecKue 1 XUMHUUECKUE CBOMCTBA KUCIOPOJa (peaKIuu OKUCIEHUS, TOPEHHUE). Ne21ynpa
ITorsTHEOOOKCH 1AX

23 Crioco0bI mostydeHus KHCI0poa B J1adopaTopuu U MpoMblnuieHHOCTH. [IpuMenennekunciopoaa Ne22 ynp3

24 TennoBoit 3 PeKkT XUMUIECKON peaKIuy, MOHATHE O TEPMOXUMHYECKOM YPaBHEHUH, DK30- U Ne23ynp1
SHJIOTEPMHUYCCKHUX PEAKIIHIX

25 TormmBo (HedTh, yroib 1 MeTaH). 3arpsi3HEHHE BO3/1yXa, CIIOCOOBI €r0 MPEA0TBPALICHHUS Ne24ynp6

26 [TpakTuueckas pabota Ne 3 o reme «llonydenue u cobupanue KUCIOpOaa, U3YYEHUE €ro Ne25yip?7
CBOMCTBY»

27 Bonopon — anmemeHT u mpocToe BeniecTBo. HaxoxaeHre B pupo/ie Ne26ynpl

28 duznyeckue U XMMUYECKHE CBOMCTBA Bojopoaa. [IpumenenneBogopoaa Ne27ynp2

29 IToHsATHE O KHCIOTAX U COIAX Ne28ynpl

30 CriocoObI morydeHust BOAOPOAa B T1a00OpaTopuu Ne29ynp8
[TpakTuueckas pabota Ne 4 o reme «[lonydeHue u cobupanue Bogopo/ia, H3ydeHUE ero

31 . 3agaHved
CBOMCTB»

32 Momnspusiii 00bEM ra3oB. 3akoH ABOTapo Ne30ynpl

33 Boruncnenus 00pEMa, KOJIMUeCTBa BEIIECTBA ra3a Mo €ro U3BECTHOMY KOJIMUYECTBY BEIECTBA HIIN Ne31ynp?
00BEMY B

34 Boruncnenust 005EMOB ra30B M0 YpPaBHEHUIO PEAKIIUU Ha OCHOBE 3aKOHA O0BEMHBIX OTHOIICHUN Ne32ynp2
rasoB

35 duszndeckre ¥ XUMAUECKHE CBOMCTBA BOJIBI Ne33ynpl

36 CocraB ocHoBanwuii. [TonsTHe 00 HHIUKATOpaX Ne34ynp8

37 Bopna xak pactBopuTens. HacbllieHHbIE 1 HEHACHIIIIEHHBIE PACTBOPBI. MaccoBast 107151 BEMIECTBA B Ne35ynpl
pactBope

38 [Ipaktuueckas padora Ne 5 mo Teme «IIpuroroBieHre pacTBOPOB ¢ OMPEACIEHHON MacCOBOM Sapanme2

JIOJICH pacTBOPEHHOTO BEIIECTBAY»




39 KonTtponsnas padora Ne2 o teme «Kucnopon. Bonopoa. Boga» Bonpocbi3-4

40 Okcupl: cocTaB, KiIaccudUKaIs, HOMEHKIIATypa Ne36ynp6

41 [TomyyeHne U XUMHYECKUE CBOMCTBA KUCIOTHBIX, OCHOBHBIX U aM()OTEPHBIX OKCHIOB Ne37 ynpl

42 OcHoBaHMsI: COCTaB, KJIaccu(UKaIysl, HOMEHKIATypa Ne38ynpl

43 [Tonydyenune u XuMHU4YECKHE CBOMCTBA OCHOBAHUH Ne39ynp5

44 Kucnotsl: cocras, knaccudukanus, HOMEHKIATYpa Ne40ynp2

45 [TonyyeHue u XMUMHUYECKUE CBOMCTBA KUCIIOT Nedlynp2

46 Conu (cpennue): HOMEHKIIATypa, CIOCOOBI MOTyYEHUsI, XHMUYECKUE CBOMCTBA Ne42ynp5
Pemienue skcnepuMeHTaNIbHBIX 3a7a4 110 TeMe «OCHOBHBIE KJIACChI HEOPTraHUYECKUX

47 N 3apaua3
COETMHEHUI»

48 I'eneTnyeckas cBsI3b MEXKy KlacCaMy HEOPraHUYECKUX COCIMHEHUN Ne43ynp6

49 O00011IeHNE U CUCTEMATHU3AUI3HAHUI

50 Kontponbnas padota Ne3 o teme "OCHOBHBIE KJIaCChl HEOPTAHUUECKUX COEAMHEHUI" Bonpoc8

51 [TepBble MOMBITKY KIaCCU(PUKAIIUN XUMUYECKUX AJIeMEHTOB. [IoHsATHE O TpyMmax CXOAHBIX Neddynpl
AJIEMEHTOB

52 ITepuoanueckuii 3akoH u [lepronnueckas cucreMa xumudeckux aneMeHToB 1. M. Menneneesa Ne45ynp3

53 [Iepuoasl, rpynnel, MOATPYIIIBI Ne46ynp9

54 Crpoenue atomoB. CoctaB aTOMHBIX sifep. M30Tomnbl Ne47ynp2
Crtpoenue 2IeKTPOHHBIX 000J104eK aTOMOB 31eMeHTOB [lepuonnueckoit cucremsr /1. 1.

55 Ne48ynpl
Menneneena

56 XapakTepruCcTHKa XUMHYECKOT0 dJIEMEHTA 10 €r0 MoJ0XeHuto B [lepuoaunueckoii cucreme /1. 1. Ned9ynp3
Menneneena

57 3nauenue [lepuoanueckoro 3akoHa /sl pa3BUTUs HAyKH U nipakTuku. Jl. 1. MenneneeB — Ne50yp6
Y4E€HBIN, NENAror U rpaXJIaHuH

58 DIEeKTPOOTPUIIATETEHOCTHATOMOBXUMHUYECKUXIIEMEHTOB Ne51

59 HMoHHassxuMuuecKkascBI3hb Ne52ynp7




60 KoBaneHTHasMONApHAIXUMUIECKASICBAI3b Ne53ynp8
61 KoBaneHTHassHENOISApHAIX UMUYECKASICBSI3b Ne54ynpl
62 CTerneHbOKUCICHHS Ne55ynp3
63 OKHCTUTENEHO-BOCCTAaHOBUTEIHHBICPEAKITUT Ne56ynp7
64 OKHCIIUTEIN U BOCCTAHOBUTEIIN Ne57ynp2
65 O0o001IeHrEe U CHCTEMAaTH3aLKs 3HaHUH 110 TeMe' X UMuYecKas CBSI3b" No58ynpl
66 KonTponbhas pabota 3a kypc 8 kiacca. Bonpoc4
67 PesepBHEIil ypok. O000IICHHE U CHCTEMAaTHU3aIHS 3HAHHHA Ynp5

68 PesepBublit ypok. O6001IeHHE U CUCTEMATHU3AIIHs] 3SHAHHA Ynp9

OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME':68




9 KVIACC

Nen/m  Temaypoka fomaumee
3ajJlaHue
1 [Tepuonuueckuii 3akoH. [lepuonuueckas cuctema xumuieckux siaeMenToB . V1. Menaeneesa Nelynp3
2 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB XUMUYECKUX AJIEMEHTOB MEPBBIX TPEX MEPUOIOB No2ynp3
3 Knaccudukanus 1 HOMEHKIIaTypa HEOPraHUYECKUX BEIECTB Ne3ynpl
4 Bubl XMMUYECKOH CBSA3M U THUIIBI KPUCTAJUIMYECKUX PEHIETOK Nedynpl
5 [ToBTOpEeHue u yriay6ieHne 3HaHUH OCHOBHBIX pa3leNioB Kypca 8 kiacca Ne5ynp8
6 Krnaccudukanus XUMHYECKUX PEAKIMNA 1T Pa3IMYHBIM IPU3HAKAM Ne6ynp7
7 [ToHsiTHE O CKOPOCTU XMMUYECKOM peakinu. [[IoHATHE 0 TOMOT€HHBIX U F€TEPOTCHHBIX PEAKIUIX Ne7ynp2
8 [TonsiTue 0 xumMuueckoM paBHOBecUH. DAKTOPHI, BIUSIONINE HA CKOPOCTh XUMUYECKON PEAKIIUU U Negynpl
MOJIOKEHNE XMMUYECKOTO PABHOBECHS
9 OKHCIIUTENEHO-BOCCTAHOBUTEIbHBIEPEAKIINH Ne9ynp2
10 Teopus sanexTpoauTrueckoit nucconuanuu. CUiIbHBIE U cadble YEKTPOTUTHI Ne10ynp3
11 HonHbIeypaBHEHUAPEAKIIUN Nellynp2
12 XUMUYeCcKHe CBOMCTBA KUCTIOT U OCHOBAHUI B CBETE MPEJICTABICHUI 00 IIEKTPOIUTHYECKOM Ne12ynp3
JHUCCOIHAIIAN
13 XUMHYECKHE CBOMCTBA COJICH B CBETE MPECTABICHUN 00 AJIEKTPOIUTUUECKON TUCCOITHAIITN Nel3ynp2
14 [TonsTHe o runponusecone Nel4ynp6
15 O0001IeHre ¥ cucTeEMAaTH3alUsI3HAHUI Neldynp2
16 [TpakTuueckas pabota Ne 1. «PerieHne 3KkCiepUMEHTaTbHBIX 32124 3agava2
Kontponbras padota Nelmo Teme «neKTpoauTHIECKas: AUCCOMAIHS. XUMUYECKHEPEaKIIUU B
17 Bonpocbi2-5
pacTBopax»
18 OO611as xapakTepuCcTUKa raJloreHoB. XMMHYECKHE CBOMCTBA Ha MTpUMepe XJIopa Nel5ynp2
19 XnopoBogopoa. CoJisiHast KUCI0TA, XAMUYECKHUE CBOMCTBA, MOIyYEHUE, MPUMEHEHUE Nel6ynp3




20 [TpakTuueckas pabora Ne 2 o Teme «llonydeHue CONSTHON KUCTIOTHI, U3YYCHHE € CBOWCTBY 3apaHued

21 Boruncnenus no ypaBHEeHUSIM XUMUYECKUX PEaKLUid, €ClIU OJJUH U3 PearcHTOB JJaH B U30bITKE 3apavad

22 OOmas xapakrepucTrka 31eMeHToB VIA-rpymnisl Nel7ynp4

93 AnnotpornHslie MogudUKanuu cepsl. HaxoxaeHue cepol 1 e€ CoeIMHEHHI B TIPUPOJIE. Ne18ynp3
XUMHYECKUECBONCTBACEPHI )

24 CepoBojopon, cTpoeHue, ((U3nIecKrue 1 XMMUIECKHEe CBONCTBA Nel9ynp4

25 Oxcunet cepbl. CepHast KHCIIOTa, GU3HYECKHAE U XUMHUICCKUE CBOWCTBA, IPUMEHEHUE Ne20ynp7

26 XUMUYECKHE peakliny, JIeXkKalllie B OCHOBE IPOMBIIIIEHHOTO CII0c00a MOIy4eHuUs: CEpPHOI Ne21ynp2
KHUCJIOThI. XMMUYECKOE3arpsI3HEHUEOKPY KA IIEHCPeIbICOETMHEHUSIMUCEPBI )

27 Beruucnenue MaccoBOM 1011 BBIXOAA POAYKTA PEAKIIUU 3apaua3

28 OO61as xapakTepucTuka 31eMeHTOB VA-Tpymibl. A30T, pacCpoCTpaHEeHHEe B IPUPO/IE, Ne22ynpd
¢du3nvecKre 1 XUMHYECKHE CBOMCTBA )

29 AMMHuak, ero puznYecKrue 1 XUMUYECKUE CBOMCTBA, MOJTYYeHHE U TPUMEHEHNE Ne23ynp5

30 [IpakTuueckas padora Ne 3 o reme «llonyyeHne aMmMuaka, M3y4eHHE €ro CBOMCTB 3apaHue3

31 A3OTHAas KUCIOTa, €€ (PU3NUecKre U XUMUYECKUE CBOMCTBA Ne24ynpl

39 Hcnonb30BaHre HUTPATOB U COJIEH aMMOHHS B KAU€CTBE MUHEPAIbHBIX YA00PEHUH. Ne25ynp6
XuMudeckoe3arpsi3HeHUEOKpYyKarollelcpeIbICOeIUHEHUIMUA30Ta )

33 dochop. Oxeun docdopa (V) u pochopHas kucnora, hpuznyecKkue 1 XMMUIECKHE CBONCTBA, No26ynp1
MIOJIy4YEHUE

34 Hcnonb3oBanue GochaToB B KaUeCTBE MUHEPATIbHBIX YI0OPEHHUH. Ne27ynpl
3arpsa3HeHuenpupoaHoiicpensipocharamu )

35 VYrinepon, pacnpocTpaHeHue B pupoie, GU3NIecKue 1 XUMHIECKHE CBOMCTBA Ne28ynp2

36 Oxcunpl yriaepoaa, ux pusnueckue 1 XMMHUYECKHUe CBOMCTBA. DKOJIOTHYECKHE IPOOIeMBbl, Ne29ynp1
CBsI3aHHBIE ¢ OKcuaoM yriepoaa (1V) )

37 VYronpHas KACIOTA U €€ COH Ne30ynp2

38 KavecTBeHHast peakiys Ha KapOOHAT-HOH Ne40Oynp1

39 [TepBoHavabHBIC TOHATHS 00 OPTAHMYECKUX BEIIECTBaX KaK O COCTUHEHHUSX yriepoa Nedlynpl




40 Kpemuuii u erocoequHeHus Ne42ynpl
a1 [IpakTrueckas padota Ne 4. Perenue 3xcriepuMeHTaIbHBIX 3a/1a4 10 TeMe «BakHenme 3agannes
HEMETAILTBI U UX COCTUHEHUS
42 Kontponbnas padota Ne3 no teme «BakHelne HeMeTauIbl M UX COSTUHEHUS Bonpoc3
43 OO01mmas xapakTeprucTUKa XUMUIECKHIX JJIEMEHTOB — METaJUIOB. MeTayuinyeckas CBs3b U Ned3ynp2
MeTaJuIMuecKasi Kpucramuinueckas pemeérka. Ou3ndeckuecBoicTBaMeTaINIOB )
44 XUMUYECKHE CBOMCTBA METAIIIOB. DIEKTPOXUMHUUECKHUM Psijl HAIPSKEHUI METAIIJIOB Ned4ynp5
45 Oo6mue criocoOb! moydeHuss MeTauioB. CIiiaBel. BEUUCICHHS 10 YpaBHEHUSM XUMHUYECKUX NedSynp1
peakIuii, €clii OJIMH U3 PEareHTOB COJIEPKUT MPUMECH
46 [TonsTHE O KOPPOZUUMETAIIIIOB Ne46ynp2
47 LllemouHbIEMETAILIIBI Ne47ynpl
48 Oxcupl U TUJIPOKCHIBI HATPUSL U Kalus Ne48ynpl
49 Illenoyno3eMenbHbBIE METAJIbI — KAJIBIUK U MarHui Ne49ynp2
50 Baxnennnecoe TMHEHUAKAIBITHS Ne50ynp2
51 O0o001IeHre U CHCTEMaTH3alUSI3HAHU T Ne50ynp6
52 JXKécTtkocTb BOJBI U CIOCOOBI €€ yCTpaHEHUS Ne51ynp2
53 CriocoOblyCTpaHEHUSYKECTKOCTUBO/IBI. Ne52ynp2
54 AnmoMuHUI Ne53ynpl
55 AmMpoTepHbIe CBONHCTBA OKCHIA U THUIPOKCHUIA Ne54ynp9
56 XKeneso Ne55ynp3
57 Oxcupl, ruapokcuabl u coiu xenesa (1) u sxenesa (111) Ne56ynp3
58 O00011IeHEe U CHCTEMATH3AUSI3HAHU I Ne56ynp2
59 Baxxneiiiine MeTaIbl U UX COSAUHEHUS. Ne57ynp7
50 Brruncnenus mo ypaBHEHUSIM XUMHUYECKUX PEAKIUid, €CITU OJJUH U3 PEareHTOB JaH B U30BITKE WU 3agauad
COJIEPKUT MPUMECH. BBIUMCICHUSIMACCOBOMI0IUBBIXOJAIPOAYKTAPEAKITUN
61 O0001IeHrEe ¥ cUCTEMATH3allUSI3HAHUHI Ne57ynp3




62 HToroBast KOHTpOJIBbHAs paboTa 3a Kypc 9 kiacca. Bonpoc4

63 BemecTBa u maTepuaibl B TOBCEIHEBHOM KU3HU YEJIOBEKA Ne58ynp2
64 XHUMHYECKOE3arpsI3HEHUEOKPYKAFOLIEHCPE b Ne59ynpl
65 Postb XUMUM B pellICHUH YKOJIOTHUECKUX MPoOIeM Ne60ynp7
66 PesepBHbIil ypok. O6001ICHHE ¥ CHCTEeMAaTH3allus 3HAHUH 3apaHue2
67 PesepBHeIil ypok. O000IICHHE U CUCTEMATHU3AIMS 3HAHHIA ynp7

68 Bonpocbi4-7

OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME':68







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Xumus 8 kimacc. Xumus 9 kiacc.

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA
Kuauroneuatnas npoaykuus: Xumus 8 kiace,9 knacc.lIpocsemenue. Pabouas

nporpamma no npeamMery " Xumus"M: IIpocsenienne,2023r.

MUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU
HUHTEPHET
http://files.school-collection.edu.ru/dlrstore/bead8602-ad9f-ee28-499e-

54§222920c68/index.htm

http://files.school-collection.edu.ru/dlrstore/6350fa30-2229-9816-a557-

cfd1f53489ed/index.htm

http://files.school-collection.edu.ru/dlrstore/bal7cd66-96cf-ccc5-7€90-

7904 7dfcobf5/index.htm

http://files.school-collection.edu.ru/dIrstore/2353130b-7e4b-2a39-efd9-
b7e70762877d/index.htm

http://files.school-collection.edu.ru/dIrstore/2f946226-6b52-b5hc-23fc-



bf29f8be5d0f/index.htm

. http://files.school-collection.edu.ru/dIrstore/8dc8f4f8-0389-45f5-2fh6-

08dcac38a308/index.htm

http://files.school-collection.edu.ru/dlrstore/36fbfc5d-cb25-3109-808b-

36¢1e8086a0a/index.htm






