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MOSICHUTEJIBHAS 3AITUCKA

Pabouas mporpamma yuebHOro kypca «Xumus» 0a3z0BOro ypoBHs aisi oOydwarommuxcs 8 - 9
KJIacCOB pa3paboraHa Ha ocHoBe dDenepanbHOr0 TroCyIapCTBEHHOTO 00pa30BaTEIbHOrO CTaHAApTa
cpenHero oOmiero oOpa3oBaHUs, ¢ YYETOM COBPEMEHHBIX MHUPOBBIX TPEOOBAaHMH, MPEIBIBISECMBIX K
TPaAMLUSAM PpOCCHHiCKOro oOpazoBaHus. Peanmmzamust mnporpamMMbel  oOecriedMBaeT  OBIAJCHUE
KIIIOYEBBIMH  KOMIIETEHIIUSIMH, COCTABIISIONIMMH OCHOBY JJISi CAaMOPAa3BUTUS M  HENPEPBHIBHOTO
00pa3oBaHMsl, LEITOCTHOCTh OOLIEKYJIbTYPHOTO, JUYHOCTHOTO W MO3HABATEIHLHOTO Pa3BUTHS JIMYHOCTU
oOydJaronuxcs.

HEJA U3YYEHUS YYEBHOI'O KYPCA

[Iporpamma o xumuM Ja€T MPEACTABICHHUE O LEJAX, O0IIeH CTpaTerui 00y4YeHus, BOCIUTAHUS U
pa3BUTHA OOYYAIOIIMXCS CPEJICTBAMHU y4ueOHOro MpeaMeTa, YCTaHABIMBAET 00s3aTeNIbHOE MPEIMETHOE
coJiep>KaHue, MpeayCMaTpUBaeT paclpe/esieHne ero mo KjiaccaM M CTPYKTypUpOBaHHE IO paszienaM U
TEMaM MpOrpaMMbl IO XUMHH, OIPENENIeT KOJMYECTBCHHbIE W KAUYeCTBEHHBIC XapaKTEPUCTHKH
COZIepKaHUs, PEKOMEHIYEMYIO IOCIIEAOBATEIFHOCTh U3YyUYCHHS XHUMHU C YYETOM MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKH y4eOHOrO MpOoIllecca, BO3PACTHBIX OCOOCHHOCTEH 00ydYaroummxcs,
OTpe/ieTisieT BO3MOXKHOCTH MpeAMeTa sl peau3aluy TpeOOBaHUN K pe3ysibTaTaM OCBOCHUS OCHOBHOM
0o0pa3oBaTeNbHON MPOTpaMMBbl Ha YpPOBHE OCHOBHOTO 0O0IIero oOpa3oBaHHs, a TaKkKe TPEeOOBAHUU K
pesyabTaraM OOydeHHs XMMHUHU Ha YPOBHE IeJel M3ydeHHUs MpeaMeTa U OCHOBHBIX BHJIOB y4eOHO-
MO03HABATEIBHOM EATEILHOCTH 00YUaIOIIErocs 0 OCBOCHUIO YUeOHOTO COAECPIKAHMUS.

3HaHHE XUMHUH CIIY>)KUT OCHOBOM Juisi (POPMHUPOBAHUS MHUPOBO33PEHUSI OOYYAIOMIErocs, €ro
NPEJCTaBICHUN O MaTepUAIBHOM EIWHCTBE MHpA, BAKHYIO POJIb HIPAlOT (OpMHpPYEMbIE XUMHEH
NPEJCTAaBICHUS O B3aWMOIPEBPAIICHUSX SHEPrUM M 00 HBOJIOIHMH BEUIECTB B NPUPOAE, O IIYTIX
peleHus TI00albHBIX MPOOJIeM YCTOWYMBOIO Pa3BUTHUS YEJIOBEUECTBA — CHIPbEBOM, SHEPreTHUECKOM,
MUILIEBOM 1 KOJOrMYecKol 6€30MacHOCTH, MPOOIeM 3JpaBOOXPAHEHHUS.

N3ydyenue xumuu:

CriocoOcTByeT peanm3aliid BO3MOXKHOCTEH JUIS caMOpasBUTHS W (POPMUPOBAHUS KYJIBTYPHI
JUYHOCTH, €€ o011el 1 (PyHKIMOHATBHOU IPaMOTHOCTH;

Buocut Bkimag B (opMupoBaHHME MBIIUIEHHS W TBOPYECKMX CHOCOOHOCTEH oOyuaromumxcs,
HaBBIKOB MX CaMOCTOSTEIbHOM Y4eOHOW NesSTeNbHOCTH, SKCIEPUMEHTANBHBIX U MCCIIEOBATEIbCKUX
YMEHHUH, HEOOXOMMBIX KaK B TIOBCEHEBHOM KHU3HH, TaK M B IPOPECCUOHATBHOM JIEITETFHOCTH;

3HAKOMHT CO CIEUU(PUKON HAyYHOTO MBILIUICHUS, 3aKJIabIBAET OCHOBBI 1I€JIOCTHOTO B3IJIsI/Ia Ha
€IMHCTBO HPUPOJBI M YeNIOBeKa, SIBISETCS OTBETCTBEHHBIM 3TaroM B ()OPMUPOBAHMU €CTECTBEHHO--
HAY4YHOH IpaMOTHOCTH 00YyYaroIuXcs;

CriocobcTBYeT (hOPMUPOBAHHIO IIEHHOCTHOTO OTHOIINECHHS K €CTECTBEHHO--HAYYHBIM 3HAHUSAM, K
MIPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIaJ] B 3KOJIOTHYECKOE 00pa3oBaHHe 00yJaromuXcsl.

JlaHHbIEe HanpaBiIeHU B 00YYEHUHM XUMHUHM 00€CTIEUMBAIOTCS CHEIM(PUKON collepKaHus y4eOHOTrO
npeaMeTa, KOTOPBIN SBISEeTCs elarornyecky aJanTHPOBaHHBIM OTpaKeHHeM 0a30BOM HAyKH XMMHUHU Ha
OIPEACIIEHHOM JTalle €€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOTO o0OIIero o00pa3oBaHUS OPUEHTHPOBAH Ha OCBOEHUE
00y4aroIMMHUCST CUCTEMbI IE€PBOHAYAIbHBIX TMOHATHH XHMHH, OCHOB HEOPraHMYECKOW XHMHUH U
HEKOTOPBIX OTAEIbHBIX 3HAUUMBIX MOHSATHIH OPraHU4ecKOi XUMHH.

CtpykTypa conepkaHus IporpaMMBbl IO XUMHH ¢(hOpMHUpPOBaHA HA OCHOBE CHCTEMHOIO MOJX0/a
k e€ wmszyueHuro. ConepikaHue CKJIQJbIBAETCS U3 CHCTEMbI IMOHATUH O XUMHYECKOM OJJIEMEHTE U
BEIIIECTBE U CUCTEMBI MOHATUN O XUMHUYECKON peakiuu. O0e 3T CUCTEMBI CTPYKTYPHO OpraHU30BaHbI



[0 IPHUHLHMILY II0CJIECJOBATEIBHOTO DPA3BUTUS 3HAHUM HA OCHOBE TCOPETHMYECKHX IPEACTABICHUN
Pa3HOIo YPOBHSI:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHs KAaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akona J[. . MenneneeBa kak OCHOBHOI'O 3aKOHA XUMHH;

— YYEHHSI O CTPOCHHMH aTOMa U XMMHUYECKOH CBS3U;

— MPECTaBICHUH 00 AJIEKTPOIUTHIECKON JUCCOIMALIMH BEIIECTB B PACTBOpAX.

Teopernueckne 3HaHMS pacCMaTPUBAIOTCS Ha OCHOBE OMIMPUYECKH IIOJYyYEHHBIX U
OCMBICJIEHHBIX (DAaKTOB, Pa3BUBAOTCS IOCIEAOBATEILHO OT OJHOIO YPOBHS K JIPyroMy, BBIITOJIHSAS
GyHKIMN OOBSCHEHUS M IPOTHO3UPOBAHUS CBOMCTB, CTPOEHHMS W BO3MOXHOCTEH IMPAKTHYECKOIO
IIPUMEHEHHUS U TIOJyUYEHUS U3y4aeMbIX BEIIECTB.

OcBoeHme mporpamMMbl 10 XUMHHU CIIOCOOCTBYET (HOPMUPOBAHMIO MPEICTABICHUS O XUMUYECKOM
COCTaBJIAIOLICH HAyYHOW KapTUHBI MUPA B JIOTHKE €€ CUCTEMHOM ITPUPOJBI, [ICHHOCTHOTO OTHOIIEHUS K
HAay4yHOMY 3HAHMIO M METOJaM IIO3HaHWS B Hayke. M3ydeHue XuMMHM NPOMCXOAUT € NPHUBJICUEHUEM
3HAHUU U3 paHee U3yUYEHHBIX Yy4eOHBIX npeaMeToB: «OKpyxaromuid Mupy», «buonorus. 5—7 kinaccs» u
«®Dusuka. 7 Kacey.

IIpy u3yyeHMH XUMHMM NPOUCXOAMT (POPMHUPOBAHUE 3HAHUM OCHOB XHMMHYECKOM HAayKH Kak
00JIaCTH COBPEMEHHOI'0 €CTECTBO3HAHMs, MPAKTUYECKOH NEeATEIbHOCTH YeloBeKa M Kak OJHOro W3
KOMIIOHEHTOB MHPOBOH KyJbTYpHI. 3a/ada y4eOHOTO MpenMeTa COCTOMT B (DOPMHPOBAHUU CHCTEMBI
XUMUYECKUX 3HAHUNW — BaXXHEHUIUX (HAaKTOB, TMOHATHUH, 3aKOHOB U TEOPETHUECKHX TOJIOKCHHH,
JOCTYIHBIX 0000LIEHUH MHUPOBO33PEHUYECKOIO XapakTepa, si3blka HayKd, B MPHUOOLICHUH K HAyYHBIM
METOAaM NO3HAHUS MPU M3YUYEHHUU BEILECTB U XMMUYECKHUX peakiuil, B (OPMHPOBAHUU U PA3BUTHU
[I03HABATEJIbHBIX YMEHUN U UX MPUMEHEHUH B y4E€OHO-II0O3HABATEIbHON U yUueOHO-UCCIIE0BATEIbCKON
JeSTeTbHOCTH, OCBOCHUH TPABUII O€30IIaCHOTO OOpAIlleHNs ¢ BEIIECTBAMH B ITOBCEJHEBHOMN JKHU3HU.

[Ipu n3ydyeHun XuMUHM Ha YPOBHE OCHOBHOT'O 00I11er0 00pa30BaHuUs BaXKHOE 3HAYCHHUE TPUOOpenn
TaKHe LENH, KaK:

— (opmupoBaHHE HWHTEUIEKTYyaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K CamM000pa30BaHUIO,
COTPYJIHUYECTBY, CaMOCTOSITEIbHOMY MPHUHITHIO PEIIEHUH, CIOCOOHOW aianTHpOBaThCsl K OBICTPO
MEHSIOIUMCS YCIIOBUSM KU3HU;

— HamnpaBJIGHHOCTh OOy4YeHHsT Ha CHCTEeMaThdyeckoe MpuoOIIeHue oOydaroummxces K
CaMOCTOSITENIbHOM TO3HABaTEIbHOM NEATEIbHOCTH, HAyYHBIM METOJaM IO03HAHUA, (POPMHUPYIOIIUM
MOTHBAIIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMUU;

— obecriedeHne YCJIOBUH, CIIOCOOCTBYIOIIMX TNPUOOPETEHHIO  OOYYaIOUIMMUCSA  OIbITA
pa3sHOOOpa3HOM JEATeNbHOCTH, IO3HAHUS M CAMOINO3HAHUS, KIIOYEBBIX HABBIKOB (KIIIOYEBBIX
KOMITETEHIIH ), UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE JJIs1 PA3IMUHBIX BUIOB JESATEbHOCTH;

— ¢opmupoBanue o0mie GyHKINOHATBHON U €CTECTBEHHO-HAYYHOW IPaMOTHOCTH, B TOM UHCIIE
yMEHUN OOBSACHATh M OLEHHUBATh SIBICHUS OKPYKAIOIIET0 MHpa, HCIOJb3ys 3HAHUS U  OIbIT,
MOJTyYCHHbIE MIPU U3YyUYEHUH XMMUH, IPUMEHATh UX MPH PEeLICHUH MpoOjIeM B MOBCEAHEBHOM KHU3HHU U
TPYZIOBOM JEATENBHOCTH;

— (opmupoBaHue y O0Oy4aromMXcs TyMAaHUCTUYECKUX OTHOIIEHUM, MOHMMAaHHUS II€HHOCTH
XMUMHYECKUX 3HAHUN JIJIs1 BBIPAOOTKU 3KOJOTMUYECKH 11€71eCO00pa3HOro MOBEJCHUS B OBITY M TPYI0BOU
JESATENIBHOCTH B LIESIX COXPAHEHUS CBOETO 37J0POBbS M OKPY’KAIOLIEH PUPOAHON CPEBI;

— pa3BUTHE MOTHBAIMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO M CAMOBOCIHMTAHUIO Ha
OCHOBE YCBOEHHMsI OOIIeUeIOBEYECKUX LEHHOCTEH, FOTOBHOCTH K OCO3HAHHOMY BbIOOpY mpoduis u
HaNpaBJICHHOCTH JaJIbHEUIIEr0 00yUeHHUS.



MECTO YYEBHOT' O KYPCA B YYEBHOM IVIAHE
B cootBercTBuu ¢ YuebusiM tanom 'KOY AO «B(c)OIL Ne 10» na 2025 - 2026 yueOHbIi ro1
(ocHoBHOe oOmiee oOpa3oBaHue, o4Has (opMa oOOydeHHs ¢ TNPUMEHEHHEM JHCTAHIIMOHHBIX
texnonoruil) u KanenmapueiM yueOHBbIM rpadukom Ha 2025 - 2026 y4yeOHBIH rojx Ha H3y4YeHHUE
peaMeTa XUMUST OTBOJTUTCS:

Kuaace Bcero 3a roa AyIMTOpPHBbIE YaChI Yacobl pias
HeAeas/Toa CaMONOATrOTOBKH
HeaeJs/Ton
8 Kkmacc 68 2/68
9 kmacc 68 2/68




COJAEP)KAHUE YYEBHOI'O KYPCA

8 KUIACC

IlepBoHayajibHbIe XUMHYECKHE TOHATHS

[Ipenmer xumuu. Posib XuMuu B KU3HU YelloBeka. XUMHUsI B cucTeMe Hayk. Tena u BellecTsa.
dusnueckre CBOMCTBA BEIIECTB. ArperarHoe coctossHue BemiecTB. [loHaTre o MeTogax Mmo3HaHus B
xumun. YucTteie BemecTBa 1 cMecu. CrocoObl pa3IeneHus: CMeceu.

ATOMBI U MOJIEKYJIbl. XUMHUYECKUE 3JIeMeHThl. CUMBOJIBI XUMUYECKHUX 3J1eMeHTOB. [IpocThie u
CJIOKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumuueckasi popmyrna. BaleHTHOCTh aTOMOB XMMHYECKHUX AJIEMEHTOB. 3aKOH IMOCTOSIHCTBA
cocraBa BeulecTB. OTHOCUTENIbHAs aTOMHAs Macca. OTHOCUTENbHASI MOJIEKYJIsIpHast Macca. MaccoBas
JIOJIS1 XUMHUYECKOTO 3JIEMEHTa B COEIMHEHUU.

KonnuectBo BemectBa. Mosb. MomnsipHast Macca. B3anMocCBs3b KOJIMUYECTBA, MACChl M 4HCTIa
CTPYKTYPHBIX €IUHUIL BelecTBa. PacuéTel o hopmysiaM XMMUYECKUX COCTUHEHUM.

dusznueckue M XUMHYECKUE SBIICHUS. XHUMHUYECKas peakuuss U e€ NPHU3HAKU. 3aKOH
COXPaHEHHUs MAacChl BELIECTB. XHUMHUYeCKHWe ypaBHeHUs. Kiaccuduxanuss XUMUYECKHX peakIuii
(coemuHeHuUs, pa3IoKEeHHS, 3aMeICHUs, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO € XMMMYECKOH IOCyA0H, MNpaBujiaMH paboThl B J1abOpaTOpUu M NpuéMamMu
oOpamieHusi ¢ Jab0OpaTopHBIM 000OpYAOBAaHHMEM, H3Y4YEHHE M OINUCaHUuEe (U3MUYECKUX CBOMCTB
00pa3I0B HEOPraHUYECKUX BEIIECTB, HaOMoAeHHe (Qu3ndeckux (IUIaBICHUE BOCKA, TasHUE JIbJA,
pacTupaHue caxapa B CTYINKe, KAIEHUE W KOHJEHCAIMS BOJbI) U XUMHUYECKUX (TOPEHHUE CBEUH,
MIPOKAJIMBAHUE MEIHON MPOBOJIOKH, B3aUMOJCUCTBUE MeEJa ¢ KUCJIOTOM) sIBJICHUH, HAOIIOJCHUE U
OMMCAaHUE MPHU3HAKOB NPOTEKaHUS XUMHUYECKHUX pPeakUuid (pa3joKeHHe caxapa, B3auMOJIeHCTBUE
CEepHOIl KHUCIOTHI C XJopuaoMm Oapusi, paznoxenue ruapokcuaa meau (II) mpu HarpeBanum,
B3aUMO/ICCTBUE kemne3a ¢ pacTBopoM coiu meau (ll), uyuenue cnocoOGOB paszeneHus cMecei: ¢
MOMOIIbI0 MarHuTta, (UIBTPOBAHHE, BHITIAPUBAHWE, MUCTWUIAIMUSA, Xpomarorpadus, MpoBeIeHUE
OYHCTKM TIOBapeHHOW conu, HAOIIOJeHHEe U OMHCAaHWE pe3yJbTaTOB TPOBEACHUS OIBITA,
WJUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHHS MacChl, CO3JIJaHUE MOJIeNIel MOJIEKY (IIIapOCTEPKHEBBIX ).

BaHeiiliue npeacraBuTe M HEOPraHNYeCKMX BellleCTB

Bo3nyx — cmecs rasos. CocraB Bo3myxa. Kucimopoxn — 2JI€MEHT M NpPOCTOE BEUIECTBO.
Haxoxxnenue xuciopona B npupoje, pu3nyeckrue M XUMHUECKHE CBOMCTBa (peakiMM TOPEHus).
Oxcunpl. [lpumenenne xkucmopoma. CrnocoObl TMOTyYeHUS KUCTOpoAa B JlabopaTtopuu U
npoMbliieHHocTH. KpyroBopoT kucinopoaa B mpupoje. O30H — auioTpomnHas MOAUPHUKAIUSL
KHUCJIOPOJIa.

TermnoBoit >PQexT XUMHUYECKOH peakluu, TepPMOXUMHMUYECKHE YpaBHEHHS, DHK30- U
SHAOTEPMHUYECKHE peakuuH. TOIIMBO: Yrolb W METaH. 3arps3HEHHE BO3/yXa, YCHICHHE
napHUKOBOro 3¢ deKTa, pa3pylieHre 030HOBOT'O CIIOSI.

Bonopon — anemeHT u npoctoe BemecTBo. HaxoxaeHne Boopoia B mpupoje, pusnueckue u
XMMHUYECKHE CBOWCTBA, TPUMEHEHHE, CIIOCO0bI omydeHus. Kucinotel u conu.

Mossipabiii 00b€M ra30B. Pacu€Tel M0 XUMUYECKUM yPaBHEHUSIM.

®usnueckue cBoiicTBa BoAbl. Boma kak pactBopurens. PactBopel. HacelmeHHsle wu
HEHaCBILIEHHBIE pacTBOpHL. PacTBOpuMOCTh BeliecTB B BoJe. MaccoBast 40Jsl BELLECTBA B PACTBOPE.
Xumuueckue cBoiictBa BoAbpl. OcHoBaHusA. Ponb pacTBOpoB B HpPHUpPOAE M B KU3HM YEJIOBEKA.
KpyroBopot Bozibl B ipupoae. 3arpsasHeHne NpupoaHbiX BoA. OXpaHa U OUYMCTKA PUPOIHBIX BOI.



Knaccudukanmss Heoprannueckux coenuHenuid. Oxcunpl.  Knaccudukanus  OKCHIOB:
coneoOpa3ymomue (OCHOBHBIC, KUCIOTHBIC, aM(pOTEepHbIC) U HecoleoOpa3yrone. HoMmeHkmaTypa
okcu0B. dusnyeckue U XMMUYECKHUE CBOMCTBA OKCHIOB. [lomyyeHue okcuaoB.

OcHoBanus. Krnaccudukanus oOcHOBaHMM: INEIOYM UM HEPACTBOPUMbBIE OCHOBAHUSI.
Homenknarypa ocHoBanuii. ®dusznueckue M XUMHYECKHE CBOMCTBAa oOcHOoBaHuU. I[lomydenue
OCHOBAaHHI.

Kucnorel. Knaccudukarus kucnor. Homenknatypa kucnor. DPU3MYECKUE U XUMUYECKUE
cBoricTtBa kuciot. Psg akruBHoctu metauioB H. H. bekerosa. [losmyyenue Kucior.

Conu. Homenkiarypa coseil. dusznueckue U XuMUYecKre cBoicTBa cotied. [lomydyenue comnen.

['eneTnueckast CBSI3b MEKIy KIaCCAMH HEOPTaHUYECKUX COCTUHEHUM.

Xumuueckuii IKcnepumenm:

KauecTBeHHOE ormpeneneHne colep)KaHUs KUCIOpOoAa B BO3AyXe, MOJIy4YeHHe, COOMpaHue,
pacrmo3HaBaHHE€ W M3yYEHUE CBOMCTB KHUCIOpOJa, HAOIIOJIEHUE B3aUMOJICHCTBUSL BEIIECTB C
KHCJIOPOJIOM M YCJIOBHSI BO3HHMKHOBEHHS M TpEKpaIleHUs ropeHust (mokapa), O3HAKOMJICHHE C
oOpa3iamMu OKCHJIOB U ONKMCAHWE WX CBOWCTB, MOJydeHUE, COOMpPAHUE, PACIIO3HABAHNEC U WU3YUYCHHE
CBOKMCTB BojJiopoaa (TopeHue), B3aumojeicTBue Bomopoga c¢ okcumom wMemu (1) (Bo3mokHO
UCIOJIb30BaHUE BUJCOMATEPHANIOB), HaOioAeHHe O0O0pa3loB BEHIECTB KOJIWYECTBOM | MOIb,
HCCJICIOBAaHNE OCOOCHHOCTEH PACTBOPECHHUS BEIIECTB C PA3IMYHON PACTBOPHUMOCTBIO, TPUTOTOBIICHHE
pacTBOpPOB C OMNPEAETEHHON MAacCOBOM J0JIE pAacTBOPEHHOTO BEIIECTBA, B3aWUMOJICHCTBUE BOJBI C
MeTaiaMu (HaTpueM M KaibliueM) (BO3MOXKHO HCIOJIB30BaHUE BHIEOMATEPUANIOB), UCCIIECOBAHHE
00pa30B HEOPraHMYECKHX BEIIECTB Pa3IWYHBIX KIACCOB, HAONIOJEHUE W3MEHEHHUS OKPACKH
MHJMKAaTOPOB B pacTBOpax KHUCIOT W HIejoueH, u3yueHue B3zaumojencTBus okcuaa meau (1) c
pacTBOPOM CEpPHOM KHCIIOTBHI, KHCIOT C METaUlaMH, pEakIuil HeWTpaliu3aluu, T[OJyYCHHE
HEpPacCTBOPUMBIX OCHOBAaHMM, BBHITECHEHUE OJHOTO METajljla JPYTMM U3 PacTBOpa COJIM, PELIEHUE
SKCIEPUMEHTAIIbHBIX 3aa4 1o Teme «BaxkHeilne Ki1accbl HEOPraHUYECKUX COETUHEHUIN.

Mepuoauveckuii 3akon u Ilepuogmueckass cucrema xumuuyeckux 3viemenros JI. H.
MenpeneeBa. Ctpoenne atoMoB. XHMHYeCKas CBf3b. OKHCINTEIbHO-BOCCTAHOBHUTEIbHbIE
peakuumn

[TepBbie MONBITKK KiIacCU(pUKAIIUM XUMHUYECKUX dJeMeHTOB. [loHsATHE O rpymmax CXOIHBIX
9J€MEHTOB (IIEJOYHBIC U IIETOYHO3EMENIbHBIE METaJUIbl, TaJOTeHbl, HMHEPTHBIC Ta3bl). DJIEMEHTHI,
KOTOpbIe 00pa3yroT aM(pOTepHbIE OKCUABI U TUIPOKCHIBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucreMa xumuyeckux annemeHTos 1. 1. Menneneesa.
Kopotkonepuoanas u nnmuaHonepuoaHas Gpopmsel [leproandeckoil CUCTEMBI XUMHUECKUX 2JIEMEHTOB
J. . Menneneesa. Ilepuonsl n rpynnsl. OHU3MYECKUH CMBICHT HOPSIKOBOTO HOMEPA, HOMEPOB
IEpUOJIa U TPYIIIIBI DJIEMEHTA.

Crpoenue atomoB. CoctaB aToMHBIX sifiep. M3oTomnbl. DnekTpoHbl. CTpoeHUE 3JIEKTPOHHBIX
000109ek aTOMOB TIepBhIX 20 XuMU4ecKux 3eMeHToB [lepuoaudeckoit cuctemsr J[. 1. Menneneena.
XapakTepucTuKa XMMHUYECKOTO 3JIEMEHTA MO €ro InojoxeHuwo B Ilepmonmueckon cucreme /. U.
Menneneesa.

3aKOHOMEPHOCTH M3MEHEHHUs paJuyca aTOMOB XUMHUYECKHUX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO FPyIIaM U MEepUoIaM.

3nauenue [lepmoanueckoro 3akoHa u [leprognyeckoil CUCTEMbI XUMHUYECKUX AJIEMEHTOB IS
pa3BuTHUA HayKu U npakTuku. [. . MenneneeB — yd€HbIN U TpaXKJaHUH.

Xumuueckasi cBs3b. KoBaneHTHas (ONspHAS] ¥ HETIOJSIPHAS) CBSA3b. DIIEKTPOOTPHUIIATETILHOCTh
XUMHUYECKHX IEMEHTOB. VIOHHas CBS3b.



Crenenp okucneHus. OKUCIUTEIEHO--BOCCTAHOBUTENBHBIC peakiun. [Iporiecchl OKUCIEHHS U
BOoCCcTaHOBNICHHU. OKUCINTENN 1 BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

W3ydenune oOpa3ioB BEIIECTB METANIOB M HEMETAIIJIOB, B3aUMOJICHCTBHE TMIPOKCHIA IIMHKA C
pacTBOpaMu KHUCJIOT U HIETIOYEH, MPOBEICHNUE OMBITOB, HIUTIOCTPUPYIOUIMX MTPUMEPHI OKHUCIUTEIBHO-
BOCCTAHOBUTEIIbHBIX PEaKIuil (TopeHue, peakiuu pa3aokKeHUs, COSTUHEHHS).

Mesicnpeomemnvle cea3u

Peanuzanus MeXIpeIMETHBIX CBSI3€H MPU M3YYCHUU XUMUH B 8 KJIacCe OCYIIECTBISICTCS Yepe3
UCIOJb30BaHUE KaK OOIIMX E€CTeCTBEHHO--HAYUHBIX TIOHSATHIA, TaK W TOHSATHH, SBISIONIMXCS
CHCTEMHBIMH JUISI OTICJIbHBIX MPEIMETOB €CTECTBEHHO--HAyYHOTO IIUKIIA.

OOm1re ecTecTBEHHO--HAYUYHBIC MOHATHSA: HAY4HBIH (hakT, TMIIOTE3a, TEOpHUs, 3aKOH, aHAIIU3,
CHHTE3, KllacCu(UKaIus, IEPHOANIHOCTh, HAOIOICHHE, IKCTICPUMEHT, MOJICITUPOBAHHE, U3MEPEHUE,
MO/IEJIb, SIBJICHUE.

@dusmka: wmarepus, aToM, DOJEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIUA, H30TOIHI,
PaIMOaKTUBHOCTD, MOJIEKYJIa, JIEKTPHUECKUH 3apsi, BEMIECTBO, TENIO0, 00BEM, arperaTHOe COCTOSIHUE
BEIIECTBA, ra3, PU3MUECKUE BEITMUNHBI, CIUHUIIBI U3MEPEHHUS, KOCMOC, TUIaHETHI, 3BE31b1, COJIHIIE.

buonorus: porocuntes, npixanue, onocdepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpaNIbl, TOPHBIE MOPOJIBI, TOJE3HBIE MCKOMAEMEBIE,
TOTLTUBO, BOJTHBIE PECYPCHI.

9 KJIACC

BemecTBo M XuMH4YecKasi peakuusi

[Iepnonnueckuit 3akoH. Ileprnoanueckas cucrema xumuyeckux snemenTos J1. 1. Menneneesa.
CrpoeHne aroMoB. 3aKOHOMEPHOCTH B M3MEHEHMM CBOMCTB XMMHYECKUX JJIEMEHTOB IIEPBBIX TPEX
NIEPUOJOB, KaJIds, KaJbLUd M HMX COCIUHEHUN B COOTBETCTBUU C IIOJIOXKEHHEM DJIEMEHTOB B
[Iepnonnueckoi cucteMe U CTPOCHUEM MX aTOMOB.

CrpoeHue BemiecTBa: BUIbl XUMHUYECKOM CBA3M. THUIBl KPUCTAJUIMYECKHUX PEIIETOK,
3aBHCHMOCTb CBOMCTB BEILIECTBA OT TUIIA KPUCTAIUIMYECKON PEIUETKN U BUAA XUMUYECKOHN CBS3H.

Knaccugukaius 1 HOMEHKIIaTypa HEOpraHMYECKUX BeIlecTB. XUMUYECKHE CBOMCTBA BEIIECTB,
OTHOCSIIIIUXCS K pa3IUYHbIM KJlaccaM HEOPraHWYEeCKUX COEJIMHEHUM, TeHeTHYecKas CBS3b
HEOpPraHMYECKUX BEILECTB.

Knaccupukanus XMMHUYECKMX peakLMi MO pa3iMyHBIM IpH3HAKaM ([0 YHCIYy U COCTaBy
YUYaCTBYIOIIMX B PEAKIIMU BEIIECTB, MO TEIIOBOMY 3((eKTy, Mo U3MEHEHUIO CTeNeHeld OKHCICHHS
XUMHUYECKHUX 3JIEMEHTOB, [0 OOPAaTHMOCTH, MO YYaCTHIO KaTalu3aTropa). JK30- U SHAOTEPMUYECKUE
peaxkuuu, TepMOXUMUYECKUE YPaBHEHHUSI.

[lonatue o ckopocTH XuUMHUYeckod peakuuu. lloHsTHE 00 OOpaTHMMBIX W HEOOPATHMBIX
XUMHUYECKHUX peakiusax. [IoHsITHEe 0 TOMOTreHHBIX M reTeporeHHbIX peakuusx. Ilonstue o xaranuse.
[TonsTre o XxuMuyeckoM paBHOBecuu. PaKTOphI, BIUSAIONINE Ha CKOPOCTh XUMUYECKOW peaklnu U
MOJIO)KEHNE XMMHUYECKOTO paBHOBECHSI.

OKUCIINTENIHO-BOCCTAHOBUTENIBHBIE  PEAKIMM, AJIEKTPOHHBIA  OajlaHC  OKUCIUTENBHO-
BOCCTAaHOBUTENBbHONH peakuuu. COCTaBIEHHE YPAaBHEHMM OKHCIUTEIBHO--BOCCTAHOBUTEIBHBIX
PEAKIMA C HCIIOJIb30BaHUEM METO/1a JIEKTPOHHOT O OasaHca.

Teopust >MEKTPOTUTHUECKON AMCCOIMALMU. ODJIEKTPOJIUTHI W HEIEKTPONIuThl. KaTnosl,
aHUOHBI. MexaHM3M IMCCOLMALMN BEUIECTB C PA3NMYHBIMU BHJAMH XUMHUYECKOW cBA3M. CTENeHb
mucconranui. CUIIbHbBIE U CIIa0bIe 3JEKTPOIUTHI.



Peakiun moHHOro OoOMeHa. YCIIOBUS TMPOTEKAaHUS PEAKIMA HMOHHOTO OOMEHA, TOJIHBIC M
COKpalI€HHbIE HOHHbIE ypaBHEHHUs peakuuil. CBoOICTBa KHCIOT, OCHOBaHMIl M COJE€H B CBETE
MIPEJICTABICHHUIA 00 IEKTPOIMTUYECKON qucconnanuu. KadecTBeHHbIe peakiinu Ha HOHBL. [loHsTHE 0
TUPOJIU3E COJICH.

Xumuueckuii IKcnepumenm:

O3HakOMJIEHME C MOJENISAMU KPUCTAUIMYECKUX PEIIETOK HEOPraHMYEeCKUX BELIECTB —
METAJJIOB U HEMETAJUIOB (TpaduTa U amMasa), CJI0KHBIX BEIIECTB (XJIOpHUAa HATPHs), UCCIICIOBAaHUE
3aBHUCHUMOCTH CKOPOCTH XUMHUYECKOW PEaKIuu OT BO3JICHCTBUS PA3IMYHBIX ()aKTOPOB, UCCIICIOBAHKE
ANEKTPONPOBOJIHOCTH PACTBOPOB BEUIECTB, IpoOLlecca IUCCOLMALMU KUCIOT, LIENo4Yell U coiei
(BO3MOYKHO MCIIOJIb30BaHUE BUAEO MAaTEPUAJIOB), IPOBEIEHUE OIBITOB, MJUTFOCTPUPYIOIIUX MPU3HAKH
MIPOTEKAHUS PeakKInii HOHHOTO oOMeHa (00pa3oBaHMEe OCaJ/iKa, BBIJICICHHUE ra3a, 00pa3oBaHUE BOIbI),
OTBITOB, WJUTIOCTPUPYIOMIUX TMPUMEPHl OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX peakuuil (TopeHue,
peaKiuu pasNioKEHUs, COEAMHEHHUs), pACIO3HABAHME HEOPraHUYECKUX BELIECTB C TMOMOIIBIO
KAueCTBEHHBIX PEaKLIUi HAa MOHBI, PEIICHNE IKCIIEPUMEHTAIbHbBIX 3a/1a4.

HemeTajuibl u MX coeJUHEHUSA

OO6mias xapakTepucTuka rajgoreHoB. OCOOEHHOCTH CTPOCHHUS aTOMOB, XapaKTEpHbIE CTEIEHU
okucienusa. CtpoeHue u (U3MUECKHE CBOMCTBA MPOCTHIX BEHIECTB — TaJOTEHOB. XUMHUYECKUE
CBOMCTBa Ha IpuMepe XJjopa (B3aUMOJECHCTBUE C MeETaUlaMHM, HEMETAJUIAMM, ILIEJI0YaMHu).
XnopoBogopoa. CosstHasi KUCJIOTa, XMMUYECKHE CBOMCTBA, MOJydeHHUE, MpuMmeHeHue. JleiicTBue
XJIOpa M XJIOPOBOJOpPOAAa Ha OpraHU3M ueioBeka. BakHeiline XJIOpuAbl U UX HAXOXKIEHUE B
MIPHUPOJIE.

OO6mass xapakrtepuctuka 31eMeHTOB VIA-rpynmnbl. OcCOOEHHOCTH CTPOEHHSI aTOMOB,
XapakTepHble CTeneHu OoKucieHus. CtpoeHue W (U3NYECKHE CBOWCTBA IMPOCTHIX BEIIECTB —
KHUCJIOPOAA U cepbl. AJUIOTPONHbIE MOJU(PHUKAIIMK KUCIOPOJa U cepbl. XUMHUECKUE CBOMCTBA CEpBHI.
CepoBosiopoJi, cTpoeHHe, pU3NYecKre U XUMUYecKue cBoicTBa. OKCUIBI cepbl KaK MpPeCTaBUTENN
KHCIIOTHBIX OKCHAOB. CepHas KucloTa, (U3NYECKHE M XMMHMUYECKHE CBoicTBa (00IIMe Kak
MIpe/ICTaBUTENs Kjacca KUCIOT U crneurduueckue). XUMHUUECKUE PEaklMM, JieXKallue B OCHOBE
IPOMBIIIIEHHOTO Ccroco0a MoyydeHus: cepHoil kucnoTsl. [IpumeHenune cepHoit kuciaotTel. Comu
CepHON KMCJIOTHI, KadeCTBEHHasl peakius Ha cylbpaT-uoH. HaxoxneHue cepbl U €€ coelMHEHHH B
npupoae. XUMHUYECKOE 3arps3HEHUE OKPYXKaroel cpeiibl COeAMHEHUSIMHU Cephl (KUCIOTHBIE JTOXKIH,
3arpsi3HEHUE BO3/1yXa U BOJOEMOB), CLIOCOOBI €r0 MPeA0TBPaIIECHNUS.

OOmast xapaktepuctuka 3neMeHToB VA-rpynnsl. OCOOEHHOCTM CTPOEHHSI aTOMOB,
XapaKTepHble CTENEHU OKHCIEHUS. A30T, paclipoCTpaHEHHE B NMPHPoJIE, (PU3NUECKUE U XUMHUECKUE
cBoiictBa. KpyroBopor aszora B mpupoje. AMMHUak, ero (U3NYECKUe U XHUMHUYECKUE CBOICTBa,
noyiydeHue u npuMmenenue. Coau aMMOHMS, UX (U3MUECKHUe U XMMHYECKHUEe CBOMCTBA, IPUMEHEHHE.
KayecTBeHHast peakius Ha HMOHBI aMMOHHA. A30THas KHUCJIOTa, €€ MoiydyeHue, (U3NYecKue H
XMMHUYECKHe CBoOMcTBa (00lIMe Kak TpeACTaBUTENs Kilacca KHUCIOT U crHeuu(puveckue).
Hcnonb30BaHre HUTPATOB M COJIEH aMMOHHSI B KaueCTBE MHHEpAIbHBIX yA00peHui. XUMHUUYECKOe
3arpsi3HEHUE OKPY KaIOLIei cpelibl COeIMHEHUIMHU a30Ta (KUCIOTHBIE J0XK/IU, 3arpsA3HEHUE BO3yXa,
mouBHl U BogoéMOB). Docdop, amnorpornubie Mogudpukanuu Gochopa, husnueckrne U XUMHIESCKHE
cBoiictBa. Oxcuna ¢ochopa (V) u docdopHas kucnora, pu3nUecKue W XUMUYECKHE CBOICTBA,
nosydyenue. Mcnonb3oBanue pochaToB B KaueCTBE MUHEPATBLHBIX YI00PEHHIA.

O6mas xapaktepuctuka 3ieMeHTOB |V A-rpynmnbl. OcCoOEHHOCTH CTPOEHHSI aTOMOB,
XapaKkTepHble CTEMEHU OKUCIEHUS. YTJIepoJ, aJUIOTPOMHbIE MOJU(HKAIMK, PACIpPOCTPAHEHHE B
npupoje, GpuU3NUecKue U XUMHUYecKHe CBOMCTBa. AncopOuus. KpyroBopoT yriepoaa B mpupoe.
Oxcunsl yriaepoaa, ux (pusMyeckue U XMUMHUYECKHE CBOICTBa, NEHCTBHE HA YKUBbIE OpraHU3MBI,



MOJIyYCHHE W TMPHUMEHEHHE. DKOJOTMUYECKHE MpoOIeMbl, cBs3aHHbIE ¢ okcuaoMm yriepoma (I1V),
TUIOTE3a MI00ATFHOTO MOTEIUICHUS KIIMMaTa, TApHUKOBBIN 3P dekT. YrompHas KucioTa u €€ coiu,
ux (pu3nyeckne M XMMHYECKHE CBOMCTBA, MONy4YeHHE M NpUMeHeHue. KadecTBeHHass peakiusi Ha
KapOoHaT-uoHbI. Mcronb30BaHue KapOOHATOB B OBITY, MEAUIIMHE, MPOMBIIUIEHHOCTH U CEIbCKOM
XO35UCTBE.

IlepBoHayasibHbIE TOHATHS OO0 OpPraHMYECKHUX BELIECTBAX KaK O COEJUHEHMSX YyIiiepoja
(MertaH, 3TaH, 3TUJIEH, allETUIEH, 3TAHOJ, TJIMLUEPUH, YKCYCHas Kuciora). [IpupoaHble HCTOUYHUKH
YIJIEBOJIOPOIOB (YroJib, IPUPOIHBIA Ta3, He(PTH), MPOAYKTHI UX MEpepadOTKU (OEH3HMH), UX POJIb B
ObITy W TpoMbIIUIEHHOCTH. [loHsTHE O OMOJOrMYEeCKH BaXKHBIX BEIIECTBAX: JKUpaX, OeiKax,
yIiaeBoJax — W MX POJIM B JKU3HM ueloBeKa. MaTepuaabHOE €IUHCTBO OpPraHUYECKUX U
HEOPraHUYECKUX COCIMHEHUN.

Kpemuuii, ero ¢pusndeckue u XuMU4ecKue CBOICTBA, OdyueHUe U npumeHenne. CoeTuHeHHs
KpeMHusi B npupoje. O6mue npencraBieHus o0 okcunae kpemuus (1V) m kpeMHUEBOH Kuciore.
Cunmkatbl, WX WCHOJB30BaHWE B OBITY, B NPOMBIIUICHHOCTH. Ba)KHeWIne CTpOUTEIbHBIC
MaTepHalbl: KEpaMUKa, CTEKJIO, IIeMEHT, OeToH, kene300eroH. IIpoGmemsr Ge3omacHOTO
WCIOJIb30BAaHUS CTPOUTENBHBIX MAaTEPUaIOB B MOBCEAHEBHON KU3HHU.

Xumuueckuii y3xcnepumenm:

N3yyenne o00pa3lioB HEOPTaHWYECKUX BEILIECTB, CBOWCTB COJSIHOM KHCIOTBI, NPOBEICHUE
KayeCTBEHHBIX PEAaKIMH Ha XJOPHI-MOHBI M HAOJIOJACHWE TNPH3HAKOB WX TNPOTEKAHUS, OIIBITHI,
oTpaxawlinue (u3NUecKhue W XMMHUYECKHE CBOICTBA TaJOT€HOB W UX COCAUHEHUN (BO3MOXKHO
WCIIOJIb30BaHUE BUJCOMATEPHANIOB), O3HAKOMJIEHHE C O0pa3lamMu XJOPUAOB (TaJlOTeHUIOB),
O3HaKOMJIEHHE ¢ oOpa3uamMu cepbl U €€ COECIUMHEHUSMHU (BO3MOXKHO  MCIOJIb30BaHHUE
BUJICOMATEPHATIOB),  HAOMIOZACHWE  Tpolecca  OOyIJIMBaHUS ~ caxapa  1OA  JACHCTBUEM
KOHIIEHTPUPOBAHHOW CEpHOW KHUCIIOTHI, HM3YYEHHE XUMHUECKHUX CBOWCTB pa30aBIEHHON CcepHOi
KHUCJIOTHI, MPOBEAECHUE KAYECTBEHHOM peaklUMu Ha CyiabpaT-HOH M HaONIoJIeHHE INpU3HaKa eé
MIPOTEKaHUs, O3HAKOMJIEHHE C (U3NYECKUMHU CBOMCTBAMH a3oTa, ¢gocopa U HUX COECIUHEHHM
(BO3MOKHO HCITOJIb30BaHWE BHJEOMAaTepHaioB), oOpa3laMu a30THBIX U (HOCHOPHBIX yHOOpeHui,
NoJlyyeHue, cobupaHnue, paclio3HaBaHUe M W3y4YE€HUE CBOMCTB aMMHMaKa, MPOBEJCHHE KaueCTBEHHBIX
peakiuii Ha HOH aMMOHHS U (ocdaT-HOH U U3YYSHHE MPU3HAKOB MX MPOTEKAHUs, B3aUMOJICHCTBUE
KOHIEHTPUPOBAHHON a30THOM KHUCIIOTBHI C MEIbI0 (BO3MOXKHO HCIIOJIb30BaHUE BMIEOMATEPUATIOB),
M3Yy4YeHHE MOJeliell KpUCTANIMYECKUX pemEéToK anMmasa, rpadura, QymnepeHa, 03HaKOMIIEHHE C
IPOIIECCOM  a/IcOpOLIMU  PAacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U YCTPOWCTBOM
IPOTHBOra3a, MOJy4YeHUE, COOMpaHHe, pAclO3HABaHHME U H3Yy4YEHUE CBOMCTB YIJIEKHCIIOTO Trasa,
MIPOBE/ICHNE KAYECTBEHHBIX pPEakiuii Ha KapOOHAT M CWIMKAT-MOHBI M HM3Y4YCHHE TPU3HAKOB HX
MPOTEKAaHUs, O3HAKOMJIEHHME C NPOAYKIMEeH CHJIMKATHOM  MPOMBILUIEHHOCTH, pELICHHE
AKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe «BakHel e HeMeTaTbl U UX COSTUHEHUS.

MeTtaibl M X COeTMHEHUS

OO0mas XxapakTeprUCTUKa XUMUYECKUX AJIEMEHTOB — METaJVIOB Ha OCHOBAaHUH UX IMOJIOKEHHUS B
[Tepuonnueckoit cuctemMe xumuyeckux osneMeHToB [[. M. MeHneneeBa W CTpPOEHUS aTOMOB.
Crpoenne MeramioB. MeTajuiMueckast CBSI3b M METaUIMYeCKas KpUCTAJUIMYECKass pemérka.
DNEeKTPOXUMHUYECKUI PsiJl HANPsDKEHUH MeTauioB. PU3NYEcKue U XUMUYECKHE CBOMCTBAa METAIJIOB.
O6mue crnocoObl modydeHHs: MeTauioB. [loHATHE O KOpPpO3UM METallJIOB, OCHOBHBIE CIIOCOOBI
3alUThl UX OT Koppo3uu. CrutaBsl (CTallb, YyT'yH, AIOPaTIOMUHUMN, OpOH3a) U UX MPUMEHEHHE B ObITY
Y TIPOMBIIILIIEHHOCTH.

[lenouynsle MeTaIbl: MOJIOKEHNE B Ileproguueckoil cucteme Xxumudeckux aeMmeHnTos Jl. U.
MenpeneeBa, CTpOEHUE UX aTOMOB, HaXOXJIeHHUE B mipupojae. Ousznueckne U XMMHUYECKHE CBOMCTBA



(Ha mpumMepe HaTpus U Kanusi). OKCUIBl U THIPOKCUABI HATpUs U Kanus. [IpuMeHeHne menodHbIx
METAaJUIOB U UX COCIUHECHUM.

[IlerouHO3EMENBHBIE METAJUIBI MarHUM M KaJIbLMK: IOJIOKeHUE B Ilepuonnueckon cucreme
xumuueckux aneMmeHtoB JI. M. MenneneeBa, CTpo€HHE HMX aTOMOB, HAxXOXACHHE B IPUPOJE.
dusnueckue U XMMUYECKHE CBOMCTBA MarHus U Kaiblus. Baxuelue coefuHEHNs Kanblus (OKCH],
THIIPOKCU, cOJH). JKECTKOCTH BOJIBI M CIIOCOOBI €€ yCTpaHEHHS.

Amomunuil: nonoxenue B Ilepuogmdeckoil cucreMe Xumuueckux oanemeHrtos I M.
MenpeneeBa, CTpOCHHE aTOMa, HaxOXJAeHHE B npupoje. dusnmdeckne M XUMHUYECKUE CBOMCTBA
atoMUHUSA. AM(pOTEpHbIE CBOMCTBA OKCHA U THJIPOKCUAA AIFOMUHUS.

Keneszo: nonoxenne B [lepuonnueckoit cucreMe xumuueckux 3iemeHToB 1. . Menneneesa,
CTpPOEHHME aToMa, HaXOKJeHHe B Ipupoje. dusnueckue U XMMHUYECKHE CBOMCTBA xene3za. OKcupl,
ruapokcubl u coiu xkenesa (1) u xxenesa (111), ux cocras, cBoWcTBa U MOTyUYEHUE.

Xumuueckuii y3xcnepumenm:

O3HakoMJIeHHE ¢ 00pa3liaMyd METaJIOB U CIUIABOB, UX (PU3NYECKUMU CBOMCTBAMM, U3YUCHHE
pe3yabTaTOB KOPPO3UH METAJUIOB (BO3MOXKHO HCIOJIB30BAHWE BHJIEOMATEPUANIOB), OCOOEHHOCTEH
B3aUMOJICHCTBHSI OKCUIA KaJIbIMs U HATPUS C BOAOH (BO3MOXKHO MCII0JIb30BaHUE BUEOMATEPHAIIOB),
HCCIIeIOBaHHE CBOMCTB JKECTKOM BOABI, Ipollecca TOPEHUs JKele3a B KHUCIOpoZe (BO3MOXKHO
HCIOJIb30BaHNUE BUJEOMATEPUATIOB), NPU3HAKOB IPOTEKAHUS KAaYECTBEHHBIX pEaKUUN Ha HOHBI:
MarHusi, KaJblius, aTfoMUHUS, ITuHKa, *kene3a (1) u sxenesa (1), meau (1), Habmronenue u onvcanue
IIPOLIECCOB OKPAIIMBAHUS IUIAMEHU MOHAMH HATpHsl, KaJIWs U KaJblus (BO3MOXKHO HMCIIOJIb30BaHHE
BUJIEOMATEPHAJIOB), UCCIIEOBaHUE aM(OTEPHBIX CBOMCTB TI'MIPOKCHAA AIIOMUHUS M THIPOKCUIA
LMHKA, PELICHUE SKCIIEPUMEHTANIbHBIX 33/]a4 110 TeMe «BakHel1ne MeTayuibl ¥ UX COSTUHEHUS.

XuMHus H OKpYKaoLas cpeaa

BemectBa u MmaTtepuansl B IOBCEJHEBHOW »KM3HM YEJIOBEKAa. be3omacHoe HCIOIb30BaHUE
BEIIECTB M XMMUUYECKUX peakluii B ObITy. [IepBas moMOIIb MPU XUMHUECKUX 0’KOTaX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHUE OKpY’Karolled cpeabl (MpeaenbHas AONyCTHMas KOHUEHTpalus
Beniects, nanee — [1JIK). Ponb xumMuu B pemieHnu 3K0J0TH4eCKUX MpooIIeM.

Xumuueckuii IKcnepumenm:

N3ydenune oOpas31ioB MaTepHaioB (CTEKIIO, CINIaBbl METAJUIOB, TOJIMMEPHBIE MaTEPHUAJIbI).

Meoswcnpeomemmnwie ceasu

Peanu3zanus MeXnpeaMeTHBIX CBS3€H MpU U3yYEHUU XUMHHU B 9 KJ1acce OCYILECTBIISIETCS Yepes
UCIOJb30BaHUE KaK OOIIMX €CTEeCTBEHHO-HAYYHBIX IOHATHM, TaK U TOHATUH, SBISIOIIUXCS
CUCTEMHBIMU JIJISl OTJENIBHBIX ITPEIMETOB €CTECTBEHHO--HAyYHOTI'0 LIMKJIA.

OO01ue ecTecTBEHHO-HAy4YHbIE MOHATHS: Hay4yHbIH (DaKkT, rumoresa, 3aKOH, TEOpHUs, aHAIM3,
CUHTE3, KJIaccu(uKaIus, nepuoInyHOCThb, HAOII0JeHIE, SKCIIEPUMEHT, MOJECIMPOBAHNE, U3MEPEHHE,
MO/IEJIb, SIBJIEHUE, TAPHUKOBBIN 3(p(PeKT, TEXHOTOTrHs, MaTepHuabl.

®dusuka: marepus, aToM, OJJEKTPOH, INPOTOH, HEHUTPOH, HOH, HYKIWJA, H30TOIBI,
PaAMOaKTUBHOCTh, MOJIEKYJIA, SJEKTPUUECKUHN 3aps/l, TPOBOAHUKH, IOJYTIPOBOIHUKHU, TUIIEKTPUKH,
(OTOR/IEMEHT, BEIEeCTBO, TelO, O0BEM, arperarHoe COCTOSHHME BeEIlecTBa, Ta3, pacTBOD,
PacTBOPUMOCTh, KPUCTAIIINUECKas! pelETKa, CIiIaBbl, PU3NUYECKHUE BETMUUHBI, €UHUIBI H3MEPEHNS,
KOCMHYECKOE IPOCTPAHCTBO, IIAHETHI, 3BE3/1b1, COHIIE.

buonorus: ¢orocunres, apixaHue, Ouocdepa, 3KocHCTEMA, MHUHEpaJIbHbIE YyI00peHus,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEJIbHbBIE BEIIECTBA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpabl, TOPHbIE MOPOJIBI, MOJE3HbIE HCKOMAeMBbIE,
TOIINBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATbBI

OcBoenne yueOHOTO mpenMmeTra «XHUMHUS» TOJDKHO 0OecreuuBaTh JOCTHDKEHHE Ha YPOBHE
OCHOBHOI0 o0uiero oOpa3oBaHUs CIEAYIOIIMX JUYHOCTHBIX, METANPEAMETHBIX M IPEIMETHBIX
00pa3oBaTeNbHBIX PE3YIbTATOB:

JIMYHOCTHBIE PE3YJIbTATHI

JIn4HOCTHBIE Pe3yJIbTaThl OCBOEHHS MPOrpaMMbl OCHOBHOT'O OOIIEro 0Opa3oBaHMsI TOCTUTAIOTCS
B XxoJl¢ 00y4eHHs XUMHUHM B €IMHCTBE Y4eOHOW M BOCIUTATENIbHOHN NEATEIbHOCTH B COOTBETCTBUU C
TPAAUIIMOHHBIMH POCCUUCKMMH COLMOKYJIBTYPHBIMH UM JYXOBHO-HPABCTBEHHBIMU I[EHHOCTSIMU,
NPUHATBIMU B OOIIECTBE TMpaBWIAMH ¥ HOPMaMH TIOBEICHUS M CIIOCOOCTBYIOT —Mpolleccam
CaMOIIO3HAHUsI, CAMOPA3BUTHUS U COLTUAIM3AINH 00YyUaIOIIHUXCSl.

JIM4HOCTHBIE Pe3yNbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOUIMXCS PYKOBOJACTBOBATHCS CHCTEMOM
MMO3UTUBHBIX [IEHHOCTHBIX OPUEHTAIMI U PACIIUPEHUE OMBITA JACSITEILHOCTH HAa €€ OCHOBE, B TOM YHUCIIE
B YaCTH:

1) naTPpHOTHYECKOT0 BOCIIUTAHUSI:

[{eHHOCTHOTO OTHOIIEHUSI K OTEYECTBEHHOMY KYyJIbTypHOMY, HCTOPHYECKOMY W HAyYHOMY
HACJIE/INIO, TOHUMAaHUS 3HAYEeHUS] XMMUYECKON HAayKH B )KU3HU COBPEMEHHOTO OOIIECTBa, CIOCOOHOCTH
BJIAJIETh JIOCTOBEpHOW HH(MOpMAIME O TEepPEIOBBIX JOCTHKEHHAX M OTKPBITHUSIX MHPOBOM H
OTE€YECTBEHHON XMMUHU, 3aNHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 yCTPOICTBE MUpa U OOIIECTBA;

2) rpaskIaHCKOro BOCIIMTAHHUS:

[IpeacraBneHus: o COMaIbHBIX HOPMaX M MPaBUIaX MEKINYHOCTHBIX OTHOIIIEHUN B KOJIJIEKTUBE,
KOMMYHHKATHBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO TIOJIE3HOW, y4eOHO-HCCIIeIOBATEILCKOMH,
TBOPUYECKOHM M IPYTHX BUAAX AESITEIbHOCTH, TOTOBHOCTH K Pa3HOOOPa3HOW COBMECTHOM JAEATEIbHOCTU
MpPU BHINIONHEHUH Y4YeOHBIX, IMO3HABATENBHBIX 3a7a4, BBINOJIHEHUH XUMHUYECKUX HKCIEPUMEHTOB,
CO3/IaHUU Y4€OHBIX IPOEKTOB, CTPEMJIEHHS K B3aMMONOHMMAHUIO M B3aMMOIIOMOILM B INpOIIECCe TOH
y4eOHOU JeSTENHbHOCTH, TOTOBHOCTH OILICHMBATh CBOE TOBEJEHHWE W TOCTYNKH CBOUX TOBApHUINEH C
MO3UIIUU HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS MOCTEACTBUIN MOCTYIIKOB;

3) HEeHHOCTH HAYYHOI'0 MO3HAHUS:

MupoBo33peHUYecKre MPEICTaBICHNS O BEIECTBE M XUMHUYECKON peakIUH, COOTBETCTBYIOIHE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U COCTABIISIONINE OCHOBY JJIsi TOHUMAHUS CYIIIHOCTH HAyYHOU
KapTUHBI MHpa, TPEJCTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHUS MPHUPOJBI, B3aUMOCBS3IX
YeJI0BeKa C MPUPOAHOU CPEAO, O POJIM XMMHUHU B MMO3HAHUM 3TUX 3aKOHOMEPHOCTEH;

[To3HaBaTenbHBIE MOTHBBI, HaNpaBJICHHbIE Ha TMIOJIYYE€HHWE HOBBIX 3HAHUW 1O XUMHH,
HeoOXoauMBble UIsl  OOBSICHEHMsSI HaONIOAAeMbIX IPOLIECCOB M SIBJICHMM, [O3HABAaTEIbHOM,
WH()OPMAIIMOHHOW M YUTATENhCKON KYyIbTYphl, B TOM YHCJE HABBIKOB CAMOCTOSTEIHHOU pabOTHI C
y4eOHBIMA TEKCTaMH, CIPAaBOYHOW JUTEPATypol, JOCTYMHBIMH TEXHUYECKHUMH CpPEICTBAMU
MH(POPMAITMOHHBIX TEXHOJOTHIA;

HNHTepec k 00yueHWI0O W TO3HAHUIO, JFOOO3HATEIHHOCTh, TOTOBHOCTH M CIIOCOOHOCTH K
caMo00pa30BaHUIO, TMPOCKTHOW M WCCIEAOBATEIbCKON AESITENbHOCTH, K OCO3HAHHOMY BBIOOpY
HAMpPaBIEHHOCTH U YPOBHS 00yUYeHUS B JaTbHEHIIIEM;

4) opMupoOBaHUS KYJIbTYPbI 310POBbS:

Oco3HaHKe IIEHHOCTU YKU3HU, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY 3/I0pPOBBIO, YCTAaHOBKHM Ha
3JI0pOBBIM 00pa3 KU3HU, OCO3HAHUE TMOCIEICTBUN U HEMPUSATHE BPEIHBIX MPUBHIUEK (YHOTpeOIeHUs
QJIKOTOJISl, HApPKOTHKOB, KYpEHHs), HEOOXOJAMMOCTH COOMIOJEHUS TMpaBWi OE30MaCHOCTH TMpH
oOpanieHnuu ¢ XUMHYECKUMU BEIIECTBAMU B OBITY U PEATbHOU KU3HH;

5) Tpy10BOr0 BOCIIMTAHUS



WHTepec Kk NpakTUUECKOMY U3YyUEHHIO POoQeccuil U TpyAa pa3IuyHOIO poja, yBaXKEHUE K TPYIY
U pe3yJibTaTaM TPYAOBOU AEATEIBHOCTH, B TOM YUCIIE HA OCHOBE IIPUMEHEHMS NPEAMETHBIX 3HAHUU 10
XMMHHU, OCO3HAHHBIA BHIOOP HMHIMBUAYAIBHOW TPACKTOPHHM NPOJOJKEHUSI O00pa3oBaHUS C YYETOM
JMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTM K XHMMHH, OOILECTBEHHBIX HHTEPECOB U MNOTpeOHOCTEH,
yCHEUHONH Npo(ecCHOHAIBHON JESITeIbHOCTH W Pa3BUTUS HEOOXOIUMBIX YMEHUH, TOTOBHOCTb
aJlaliTUPOBATHCS B IPOPECCHOHATIBHOI Cperie;

6) 9K0JIOTNYECKOr0 BOCTUTAHUS .

DKOJIOTHYECKH 11€71ec000pa3HOe OTHOLIEHUE K IPUPOJIE KaK UCTOYHUKY XKU3HU Ha 3eMJie, OCHOBE
e€ CylIecTBOBaHMs, IOHUMAaHHUE IIEHHOCTU 3J0pPOBOro M 0e30macHoro odpasa >KM3HM, OTBETCTBEHHOE
OTHOIICHHE K COOCTBEHHOMY (H3MYECKOMY M TICHXHYECKOMY 3JI0POBBIO, OCO3HAHUE IICHHOCTHU
coOmroieHsT MpaBmWl O€3011acHOTO IMOBEIECHUS NpU PaboTe C BEIIECTBAMHU, a TAKXKE B CHTYyaIUsX,
YIPOKAKOIUX 310POBBIO U KU3HU JIIOJEH;

CriocoOHOCTH TPUMEHSATh 3HAHMs, MOJIy4YaeMble IPU M3YyYEeHUM XHMUH, Ui pELIeHus 3ajad,
CBA3AHHBIX C OKPYXKAIOLIEH NPUPOJHOU CPEIOM, JUIA MOBBIIIEHUS YPOBHS JKOJOTHYECKOW KYJBTYpHI,
OCO3HaHHUsl IJI00AJIBHOTO XapakTepa HSKOJIOIMUYECKHUX MpoOJeM M IyTed HX pElIeHUs IMOCPEICTBOM
METOJI0OB XHMHH, DKOJIOTMYECKOTO MBIIUIEHUS, YMEHUS PYKOBOACTBOBATHCA MM B IIO3HABATEJIBHOM,
KOMMYHHMKaTUBHOW U COLIMAIbHON IIPAKTHKE.

METAIIPEJIMETHBIE PE3YJIBTATHBI

B cocraBe wMeranpeAMETHBIX pe3yJbTaTOB BBIACIAIOT 3HAYUMBIE [ (popMHpOBaHUS
MHUPOBO33PEHHUs O0IIeHAyYHbIE TIOHATUS (3aKOH, TEOpHUs, MPUHITUI, TUIIOTe3a, (GaKT, cucTeMa, poIecc,
IKCIIEPUMEHT U JIPYroe.), KOTOPbIe HCIOJIB3YIOTCS B €CTECTBCHHO-HAYYHBIX YYEOHBIX TpeaMeTax M
MO3BOJISIOT HA OCHOBE 3HAHUHN U3 3TUX MPEIMETOB (POPMHUPOBATH MPECTABICHHUE O LEIOCTHON HAy4IHOU
KapTUHE MHpa, M YHUBEpcalbHble Yy4eOHBbIE JeHCTBUS (TO3HABAaTEIbHbIE, KOMMYHHUKATHBHBIE,
pETyISATUBHBIE), KOTOpble OOecneunBalOT (OPMUPOBAHHE TOTOBHOCTH K CAMOCTOSITETBHOMY
MJITAHUPOBAHUIO U OCYIIECTBICHUIO YUEOHOU IEeATETLHOCTH.

IMo3naBaTenbHbIE YHHBeEPCAJIbHbIE YUeOHbIE 1eiCTBUS

basoBble JJoruueckue 1eicTBUS:

YMeHuss UCIOIb30BaTh NMPUEMBI JIOTUUYECKOTO MBIIUICHUS IPU OCBOCHHUM 3HAHUM: PACKPBIBATH
CMBICJI XUMHUYCCKUX HOHSITI/IfI (BI)I)IGJ'ISITI) nux xapaKTepHLIe HpI/ISHaKI/I, yCTaHaBJ'II/IBaTI) B3aNMOCBA3b C
Z[pyrI/IMI/I HOH?[TI/ISIMI/I), HUCITIOJIB30BATh IMOHATHA IJIA O6’I)$ICH€HI/I$I OTOCIIBbHBIX q)aKTOB 158 5[BJ'I€HI/II>1,
BBIOMpATh OCHOBAHUSA M KPUTEPUH JUIS KIacCU(PHUKAIIMN XUMUUYECKUX BEIIECTB U XUMHUYECKHUX PEaKInH,
yCTaHABIUBATh MPUYUHHO-CICJCTBEHHBIC CBS3H MEXAY OOBEKTaAaMH H3Y4YEHHS, CTPOUTH JIOTUYECKUE
paccymz[eHm{ (I/IHI[yKTI/IBHI)IC, I[GI[YKTI/IBHHG, 10 aHaHOFI/II/I), JAC€JIaTh BBIBOJbI U 3aKJIFOUYCHU S,

YMeHue MNpuMeHSATh B MpOLEccCe IMO3HAHUS TMOHATUS (TPEAMETHbIE W METaNpeAMETHBIE),
CUMBOJIMYECKUE (3HAKOBBIE) MOJENH, HWCIONb3yeMble B XUMHHU, TNPeoOpa3oBBIBATh HIUPOKO
MpPUMEHSIEMblE B XUMHUHU MOJICIbHBIC MPEICTaBICHUS — XWMUYECKHH 3HaK (CHUMBOJ DJEMEHTA),
XxuMuueckas (GopMysia U ypaBHEHHE XMMHMYECKOM peakiuu — MpU pelIeHUH y4eOHO-TI03HaBaTeNbHbIX
3aagad, C y‘-IéTOM OTUX MOACIIBbHBIX Hpe)ICTaBJ'IeHI/Iﬁ BBIABIIAITHD U XapaKTemeBan, CYH_ICCTBGHHBIC
MPU3HAKA U3YYaeMbIX OOBEKTOB — XUMHUYECKHX BEIIECTB U XMMHUYECKUX PEaKIHid, BBISIBISTH OOIIHE
3aKOHOMEpPHOCTH, NPUYMHHO-CIEACTBEHHBIE CBA3W M NIPOTUBOPEYMS B M3Y4aeMbIX IIpoLeccax U
SABJICHUAX.

ba3oBble nccienoBarejIbcKue JeHCTBHSA.

YMeHue UCnosb30BaTh MOCTABIEHHBIE BOIPOCH B KAYECTBE MHCTPYMEHTA IO3HAHMS, & TAKKE B
KaueCcTBE OCHOBBI i (OPMHUPOBAHUS THUIOTE3bl MO TPOBEPKE MPABMIBHOCTH BBICKA3bIBAEMBIX
CYXJICHUMH;



[IpnoGpereHue ompiTa MO IUIAHUPOBAHUIO, OPTraHMW3AllMd M MPOBEICHUIO YYECHHUECKHUX
HKCIEPUMEHTOB, YMEHHE HaOJII0JaTh 3a XOJOM IIPOILECCa, CaMOCTOSTEIbHO IMPOTHO3UPOBATH €ro
pe3ynbTar, (opMyIHpoBaTh O000OLIEHHS W BBIBOJABI IO pe3yJibTaTaM MPOBEAEHHOTO OIbITa,
UCCIIEIOBaHMs, COCTABIIATH OTUET O MPOJICIaHHOM paboTe.

PabGora ¢ nundopmanmeii:

YMeHue BbIOMpaTh, aHAIM3UPOBATH U WHTEPIPETHPOBATH MH(POPMALMUIO PA3TUYHBIX BHJIIOB U
dopM TmpencTaBieHHs, NOIYYaeMyl0 W3 pa3HBIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAs JIUTEpaTypa
XUMHYECKOTO COJIEp)KaHUs, CIIpaBOYHBIE MocoOus, pecypchl WHTepHeTa), KPUTHUYECKH OLEHUBATh
MIPOTUBOPEUYUBYIO U HEJOCTOBEPHYIO HH(OPMALIHIO;

YMeHue NpUMEHSTHh pa3iuyHble METOJbl M 3allpoChl IMPU MOMCKE W OTOOpe WMH(pOpMAIHMU U
COOTBETCTBYIOIMX JAHHBIX, HEOOXOAMMBIX JJsi BBIOJHEHHUS Y4YeOHBIX M IO3HABATEIbHBIX 3a]ad
OnpeAeNnéHHOro TUMa, MNpUOOpeTeHHe OmbiTa B O0JIACTH  HUCHOJIb30BaHUS MHGOPMAIMOHHO-
KOMMYHHKATHUBHBIX TEXHOJIOTH, OBJIAJEHUE KYJbTYpOH aKTUBHOTO HCIOJIb30BAaHUS PA3IUYHBIX
MOUCKOBBIX CHUCTEM, CAMOCTOSITEIBHO BHIOMPATh ONTHMAJIBHYIO (JOPMY MPEACTABICHUS UHPOPMALIUU U
WLTIOCTPUPOBATh pEIIacMble 3aJaud HECIOXHBIMH CXEMaMH, AWarpaMMaMd, IPYrHMU (GopMaMu
rpauKu U UX KOMOMHAITUSIMU,

YMeHue WUCHoiab30BaTh U aAHAIM3HPOBATH B IMpollecce Y4YeOHOW U HCCIIEeN0BATENbCKON
NESTeTbHOCTH WH(POPMAIMIO O BIMSHUU TMPOMBIIIICHHOCTH, CEIBCKOTO XO3sCTBA M TpPAHCIIOpTa Ha
COCTOSIHME OKPY’KaIOLEel MPUPOTHON CpeJIbl.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBHUS:

YMeHus 3amaBaTh BOIPOCH (B XOJ€ Auanora u (WiaM) JUCKYCCHUU) MO CYIIECTBY OOCYXaaeMoi
TeMBI, JOPMYIUPOBATH CBOU MPEATIOKEHUS OTHOCUTEIIBHO BHITIOIHEHUS MPEIOKESHHON 33/1a4u;

YMeHus npeAcTaBiATh MOIYYEHHBIE PE3ysbTaThl [MO3HABATEIbHOM JIEATENbHOCTH B YCTHBIX U
IIMCBMEHHBIX TEKCTaX; JeNaTh MPE3CHTALMI0 PE3yJIbTaTOB BBINOIHEHHUS XUMHUYECKOTO 3KCIIEpUMEHTA
(;1rabopaTOpHOro OmbITa, JIAOOPATOPHOW pPabOTHl MO HCCIEAOBAHHIO CBOWMCTB BEILIECTB, Y4eOHOIO
MIPOEKTA);

YMeHuss y4eOHOro COTpPYJHHUYECTBA CO CBEPCTHHUKAMU B COBMECTHOM IO3HABaTENbHOM U
HCCIIEI0BATENIbCKON JIETEIbHOCTH TPU PELICHUH BO3HUKAIOUIMX MpoOjeM Ha OCHOBE yuyéTa OoO0IuX
MHTEPECOB M COIJIaCOBaHUS MO3MIMH (0OCYXAeHUs, OOMEH MHEHMSMH, «MO3TOBBIE IITYpMbI»,
KOOpJMHAIIMSI COBMECTHBIX JEHCTBHI, ompezeeHne KpPUTEPHEB IO OLEHKE KauecTBa BBIMOJIHEHHOMN
paboThI U Apyrue).

PeryasiTuBHbBIC YHHBepCaJbHbIC y4eOHbIC 1eHCTBHA:

YMeHue CcamMOCTOSTENBHO OINPEAEHATh LENH JAEATENbHOCTH, IUIAHUPOBATh, OCYLIECTBIATS,
KOHTPOJIMPOBaTh U IMpPH HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JESTENBbHOCTb, BBIOMPATh Haubosee
s dexTuBHBIC CITOCOOBI PEIIeHNs YYeOHBIX U MTO3HABATEIHHBIX 3a/1a4, CAMOCTOATEIILHO COCTABIISThH UITH
KOPPEKTUPOBATh NPEIOKEHHBIN aJITOPUTM AECUCTBUN MPHU BBIIOJIHEHUH 3a/laHUl C YUYETOM IOJTyUEHUS
HOBBIX 3HAHMU 00 M3y4aeMbIX OOBEKTaX — BEUIECTBAX M PEAKIMAX, OLEHUBATH COOTBETCTBHE
MOJIyYEHHOTO pe3yJibTaTa 3asBICHHON LEeIH, YMEHHE HCIOJIb30BaTh W aHAJIU3UPOBATh KOHTEKCTHI,
npeJsiaraéMble B yCIIOBUU 3aJJaHUM.

HNPEIMETHBIE PE3YJIbTATHI

B cocraBe nmpeaMETHBIX pe3yJbTAaTOB IO OCBOCHHIO  00S3aTENbHOIO  COJIEp)KaHUS,
YCTAaHOBJICHHOTO JaHHOU (henepanbHOi pabodeit mporpaMMoid, BBIACISIOT: OCBOSHHBIE 00yYarOIIMMUCS
Hay4YHbIC 3HAHUS, YMEHUS U CIOCOOBI NeHCTBUH, crierupudecKue Uik TPeaMeTHOU 001acTu « XUMHUs»,
BUJBI JIEATEIHHOCTH TIO TOJYYCHHIO HOBOTO 3HAHMS, €r0 HHTEpHIpeTaIiy, MNpeoOpa3oBaHUI0 U
MNPUMCHCHUIO B PA3JIMYHBIX y‘-IGGHbIX H HOBLBIX CUTYyallUAX.



OcBoenne yueOHOro Kypca «XWMHS» Ha ypOBHE OCHOBHOTO 0O0IIEero oOpa3oBaHUs JOJKHO
O6€CH€‘-II/IBaTB AOCTHIKCHUC CIICAYIOIHNX MPEAMCTHBIX O6pa3OBaTeJ'IBHBIX PE3YJIbTATOB:

8 KUIACC

PackpbiBaTh CMBICII OCHOBHBIX XMMHUYECKHX IOHSITHH: aTOM, MOJIEKYJA, XUMUYECKUI 3JIEMEHT,
IIPOCTOE BELIECTBO, CJIOKHOE BEILECTBO, CMECh (OJHOPOJHAS M HEOJHOPOAHAs), BAJIEHTHOCTb,
OTHOCUTEJIbHAsl aTOMHasi M MOJIEKYJIIpHas Macca, KOJMYECTBO BELIECTBAa, MOJIb, MOJSpHas Macca,
MaccoBasi J0JIsl XUMUYECKOr0 3JIEMEHTA B COEIUHEHNUHU, MOJISIPHBIA 00BEM, OKCU, KHCIIO0Ta, OCHOBAHUE,
COJIb, DJCKTPOOTPULIATEILHOCTD, CTETIEHb OKUCIICHUS, XUMUYECKasl peaKIys, KIacCU(PUKAII PeaKIInii:
peaKkIMMu COCIUHEHHUS, DPEAKLUUU PA3JIOKEHHs, PEaKIUM 3aMEUICHUs, pPeakuuud OOMeHa, 3K30- U
SHIOTEPMHUUYECKUE pPEeaKLUy, TEIUIOBOM 3(deKT peaxkuuu, sIpo aToMa, 3JIEKTPOHHBIM Clloi aroma,
aTOMHasi opOUTaNb, paAuyC aToMa, XMMUYECKas CBSA3b, MOJIAPHAS M HENOJsIpHAas KOBAJEHTHAasl CBA3b,
MOHHAsl CBs3b, MOH, KATUOH, aHUOH, PAaCTBOP, MaccoBasi JI0JIs BELECTBA (IIPOLIEHTHAS! KOHLIEHTPALlKs) B
pacTBope;

NnmocTpupoBaTh B3aUMOCBSI3b OCHOBHBIX XMMUYECKUX MOHITUN U MPUMEHATh 3TH MOHATUS NIPU
OIMCaHWUHU BEIECTB U UX MPEeBpalLeHU;

Hcnonp30BaTh XMMHYECKYIO CHMBOJIMKY Uil COCTaBJIeHUS (OpMyN BEIIECTB W YypaBHEHHI
XUMHYECKUX PEAKIIUI;

OmnpenensaTh BaJIGHTHOCTb aTOMOB 3J€MEHTOB B OMHApHBIX COEIMHEHUSAX, CTENEHb OKHUCIECHHUSA
3JIEMEHTOB B OHWHAapHBIX COEAMHEHUSX, MPUHAIJICKHOCTh BELIECTB K OIpPENeJIEHHOMY KIaccy
COEIUHEHUI 1O QopMmyiaMm, BUJ XMUMHUYECKOH CBS3M (KOBAJIEHTHAass M HOHHAs) B HEOPraHUYECKUX
COEIMHEHUSX;

PackpsiBath cMbica [leproanueckoro 3akona /. . MenaeneeBa: 1eMOHCTpUPOBATh TIOHUMaHHUE
NEPUOANYECKON 3aBUCUMOCTH CBOMCTB XMMHYECKHMX JJIEMEHTOB OT MX NojoxkeHus B Ilepnoanueckoit
CHUCTEME, 3aKOHOB COXpPAaHEHHUS MacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, AaTOMHO--MOJIEKYJISIPHOTO
Y4€HHs, 3aKOHa ABOTajpo;

OnuceiBaTh M XapakTepu3oBaTh TabmuuHyro (opmy Ilepuoanueckoil cUCTEMbl XHMHUYECKHUX
3JIEMEHTOB: pa3iuyaTh MOHATUS «rJaBHas moxarpymmna (A-rpymma)» M «mnobounas noarpynna (b-
rpynmna)», maible ¥ OOJbIlIME MEePHUOJbl, COOTHOCUTH O0O3HAu€HUs, KOTOpble HMMEITCS B TaOiIuIe
«Ilepmoanueckas cucrema xumudyeckux osnementoB JI. WM. MengeneeBay» ¢ 4YMCIOBBIMHU
XapaKTepUCTUKAMU CTPOECHHS aTOMOB XHMHYECKUX 3JEMEHTOB (COCTaB M 3aps] sjapa, oOliee 4Hcio
3JIEKTPOHOB U paclpeesieHHe UX MO JIEKTPOHHBIM CJI0sIM);

KnaccupunupoBars XUMHYECKHE 3JIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA, XUMUUYECKUE PEAKIINU
(10 4MCIy U COCTaBY YYacTBYIOIIMX B PEAKIIMU BEUIECTB, MO TEMIOBOMY 3D PeEKTy);

XapakTepu3oBaTh (OMUCHIBaTh) OOIIME XMMHUYECKHE CBOICTBAa BELIECTB PA3IMYHBIX KJIACCOB,
MOATBEPKasi ONHMCAHHWE NPUMEpPaMH MOJIEKYJSPHBIX YPaBHEHMM COOTBETCTBYIOIIMX XHMHUYECKHUX
peaKuumii;

[IporHo3upoBaTh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX KaYECTBEHHOI'O COCTaBa, BOZMOKHOCTH
IIPOTEKAHNS XMMHUYECKUX MPEBPAILEHUN B Pa3JINYHBIX YCIOBUSAX;

BbIYMCIATE OTHOCUTENBHYI0 MOJIEKYJSIPHYIO M MOJISIPHYIO MAacChl BEIECTB, MAacCOBYIO JIOJIIO
XUMHUYECKOT0 3JIeMeHTa 1o (opMyJie COeTUHEHHSI, MAaCCOBYIO JIOJIIO BELIECTBA B PacTBOPE, MPOBOJIUTH
pacuéThl 10 ypaBHEHUIO XUMUYECKON peakiuu;

[IpMeHITh OCHOBHBIE ONEPALUN MBICIUTEIBHON AEATEIbHOCTH — aHAIW3 U CHUHTE3, CPAaBHEHHUE,
0000111eHrEe, CUCTEMATU3aINI0, KIACCU(PHUKAIINIO, BBIIBICHNUE MPUYUMHHO--CIEJICTBEHHBIX CBSI3eH — JUIs
M3Y4YEHHs] CBOMCTB BEIIECTB M XHMHUYECKHX pEaKUWi, eCTECTBEHHO-Hay4yHble€ METO/bl IMMO3HAHUS —
Ha0II0/IeHNE, U3MEPEHNE, MOICTTUPOBAHUE, SKCIIEPUMEHT (peaTbHbIN U MBICJICHHBIH ),



CrnemoBarh mpaBHJIaM TOJH30BAHUS XUMHUYECKOW MOCYAON W Ja00OpaTOpPHBIM 00OpYIOBaHUEM, a
TAKKC IIpaBUIaM 06paIJ_[€HI/ISI C BCHICCTBAMU B COOTBCTCTBUU C HHCTPYKHOHAMHU II0 BBIIOJIHCHUIO
1ab0PaTOPHBIX XMMHYECKHUX OIBITOB MO MOJYYCHUIO U COOMPAHUIO ra3000pa3HBIX BEIIECTB (BOAOPOIa
U KHUCIIOpOJa), TPUTOTOBJICHHUIO PACTBOPOB C OIPEISIEHHOW MacCOBOW JIOJIEH pacTBOPEHHOTO
BEIIECTBA, IUIAHHUPOBATH W TPOBOJUTH XUMHUYECKUE SKCIIEPHUMEHTHI 0 PACIO3HABAaHUIO DPACTBOPOB
IeJI0YeH ¥ KUCIIOT C MIOMOIIBI0 HHANKATOPOB (JakmMyc, (eHoN(TaTeHH, METHIOPAHK U IPYTHE).

9 KJIACC

PackpbIBaTh CMBICII OCHOBHBIX XMMHUYECKUX IMOHSITHI: XUMUYECKUI 3JIEMEHT, aTOM, MOJIEKYJa,
UOH, KaTUOH, aHHOH, IIPOCTOE BELIECTBO, CJI0KHOE BELIECTBO, BAJIECHTHOCTb, AJIEKTPOOTPHULIATEIBHOCTD,
CTENEHb OKUCJICHUS, XUMHUYECKasl pEeaKiys, XMMUYecKas CBs3b, TEIIOBOM 3(ddekr peakuuu, MoIb,
MOJIApDHBIA  00BEM, PpacCTBOp, JJIEKTPOJIMTHI, HEDIEKTPOIUTHI, 3JIEKTPOJIUTHYECKAs TUCCOLMAIUS,
peakiuu HOHHOrO OOMEHa, KaTajau3aTop, XMMHYECKOe paBHOBecHe, OOpaTUMble M HeoOpaTHMbIE
peaKuuy, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIMHM, OKUCIUTEIb, BOCCTAHOBUTENb, OKUCICHHE U
BOCCTAHOBJICHHE, aJJIOTPOINHUs, aM(pOTEPHOCTb, XUMHYECKas CBsA3b (KOBaJE€HTHas, MOHHad,
MeTaJlJIn4ecKasi), KpucTajuindyeckas peméTka, KOppo3us METauloB, CIUIaBbl, CKOPOCTh XHUMHUYECKOH
peakiuu, npeaensHo nomyctumas konmnenrpanus [1JIK BemecTsa;

WntoctpupoBaTh B3aMOCBSI3b OCHOBHBIX XHUMUYECKUX MOHITUNA M MPUMEHSTH 3TH MOHITHS MIPU
OIMCAaHUU BEIIECTB U UX MPEBPALLECHUM;

Hcnonb30BaTh XMMHUYECKYI0 CHUMBOJIUKY JJIsl COCTaBlieHUS (OpPMyJT BELIECTB U YpaBHEHHI
XUMHYECKHUX PEaKIIHii;

OnpenensiTb BaJEHTHOCTh U CTENEHb OKUCICHUS XUMUYECKUX 3JIEMEHTOB B COCIAMHEHHUAX
Pa3IMYHOIO COCTaBa, MPUHAJIEKHOCTh BELIECTB K ONPEAEIEHHOMY KJIAacCy COEAMHEHUN Mo (opMyiaMm,
BUJI XUMHUYECKOW CBsA3M (KOBaJIeHTHas, MOHHAas, MeTaJuIM4yecKas) B HEOPraHMYECKUX COETUHEHHUSX,
3apsil MOHA IO XUMHUYECKOW (opmyiie, XapakTep cpeibl B BOJIHBIX pPAacTBOpPaX HEOPraHUYECKHX
COEIMHEHUH, TUIl KPUCTAJUIMYECKOMN PeIIETKH KOHKPETHOTO BEILECTBA;

PackpsiBate cMmbicn Ilepumonnueckoro 3akona JI. M. MenneneeBa M AEMOHCTpUPOBATH €O
MIOHMMAaHMeE: ONMUCHIBATH U XapaKTepH30BaTh Ta0IN4HYI0 popMy [leprnonuueckoil cucTeMbl XUMHUECKUX
3JIEMEHTOB: pa3iMyaTh MOHATUS «rJlaBHas mnoxarpynmna (A-rpymma)» M «mnobounas noarpynna (b-
rpynmna)», wmajible M OOJIbIIME TEPUOAbI, COOTHOCUTh OOO3HAUYEHHs, KOTOpblE MMEIOTCS B
MEepUOANYECKON TabNHIIe, C YUCIOBBIMU XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB XUMHUYECKUX AJIEMEHTOB
(coctaB M 3aps Aapa, o0IIee YHUCIO IEKTPOHOB U pacHpefesieHHe MX MO 3JEKTPOHHBIM CJOSM),
OOBSICHATH 00LIMEe 3aKOHOMEPHOCTH B M3MEHEHHM CBOMCTB 3JIEMEHTOB M UX COEIMHEHMH B Mpejaenax
MaJibIX NEPUOJIOB U INIaBHBIX MOATPYIII C YYETOM CTPOEHHS UX aTOMOB;

KnaccudunupoBars XUMHYECKHE 3JIEMEHTHI, HEOPraHMUECKHUE BEIIECTBA, XMMHUYECKHUE PEAKIUU
(Mo 4Yucily M COCTaBy Y4YacCTBYIOUIMX B PEAKIMU BEIIECTB, MO TEIIOBOMY 3((deKTy, Mo M3MEHEHHUIO
CTETeHeH OKUCIIEHUS] XUMUYECKHX 3JIEMEHTOB);

Xapaktepu3oBaTh (OMHCHIBATH) OOIHE W CHENUPUUECKUEe XUMHYECKHE CBOMCTBA MPOCTHIX M
CIIO)KHBIX BEILIECTB, IMOATBEPXKAasi OMUCAHHE MpUMEpaMU MOJEKYJISIPHbIX M MOHHBIX YpaBHEHHM
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUM;

CocTaBiATh ypaBHEHUS dJIEKTPOIUTUUECKON AUCCOLUALMM KUCIIOT, EN0YEH U COJIEH, MOJIHbIE U
COKpalI€HHbIE YypaBHEHHUs peakUuil HOHHOTO OOMEeHa, YpaBHEHHUS pPEaKIMil, MOATBEPKIAAIOINX
CYILIIECTBOBAHHE F€HETUYECKOM CBSI3U MEX]y BEILIECTBAMH PA3INUHBIX KJIACCOB;

PackppiBaTh CyIIHOCTH OKHMCIUTEIBHO-BOCCTAHOBUTENIBHBIX PEAKLUN IMOCPEICTBOM COCTaBICHUS
3JIEKTPOHHOTO OajaHca 3TUX PEAKIM;



[TporHo3upoBaTh CBOICTBA BEIIECTB B 3aBHCUMOCTH OT MX CTPOEHHS, BO3MOYKHOCTH TPOTEKAHUS
XMUMUAYECKHX MPEBPALICHUN B PAa3IMUHBIX YCIOBHSX;

BbIUMCIATE OTHOCHUTENBHYIO MOJICKYJISPHYIO M MOJISIPHYIO MAaccChl BEIIECTB, MacCCOBYIO JOJIO
XMMHUYECKOTO 3JIEMEHTA 10 (hOpMyIie COeTUHEHHsI, MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOAUTH
pacy€ThI 10 YPaBHEHUIO XUMHUYECKOH PEaKuH;

CobnronaTe mpaBWiia MOJB30BAHUS XUMHUYECKOW TOCYJIOW M aOOpaTOPHBIM 000pyHIOBaHHEM, a
TaKKe TMpaBwia OOpalIeHHss C BELIECTBAMU B COOTBETCTBUM C WHCTPYKIHMSMU IO BBITOJHEHHIO
71a00paTOPHBIX XUMHUECKUX OMBITOB MO MOJTYYEHHIO U COOMPAHMIO ra3000pa3HBIX BEIIECTB (AMMHUAKA U
YTJIEKUCIIOTO Ta3a);

[IpoBOomuTh peakuuy, TMOATBEPKIAIONIME KAUYECTBEHHBI COCTaB pa3MYHBIX  BEIIECTB:
pacmo3HaBaTh OMBITHBIM IyTEM XJIOPUA-, OpOMUI-, HOIUA-, KapOoHaT-, ¢pocdar-, CHIMKar-, cyabdar-,
THIPOKCHI-UOHBI, KATUOHBI aMMOHHUS M WOHBI M3YYEHHBIX METAJJIOB, MPHCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPraHWYECKUX BEIIECTB;

[IpuMeHSTh OCHOBHBIE ONEpAIM MBICTUTEIBHON AEATEIIbHOCTH — aHAJIM3 M CUHTE3, CPaBHECHHE,
000011IeHNEe, CUCTEeMATH3AIHIO, BBISIBICHUE MPHYNHHO-CIICJACTBEHHBIX CBSA3EU — U M3yYEHUS! CBOICTB
BEIIECTB M XHMHUYECKUX pEaKIMd, €CTECTBEHHO-HAy4YHbIE METObl MO3HAaHWA — HaOIIOJCHNE,
U3MEpEeHNE, MOJICITMPOBAHIE, SKCIIEPUMEHT (PEaIbHBIN U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KoandecTBO 4yacoB
Ne HaumeHoBaHue pa3/iesioB U TeM duekTpoHHbIE (LM POBbHIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThI
Paznen 1. [lepBoHayanbHble XUMHUYECKHE TOHATHSA
Xumust — BakHas 00J1acThb
1.1 €CTECTBO3HAHUS U IIPAKTHUECKON 5 2 bubnnorexa [JOK
' p https://m.edsoo.ru/7f41837¢
JIeSITEILHOCTH YeI0BeKa
bubmuoreka [IOK
1.2 B 15 1
CHICCTBA 1 XHMITICCKHC PeaKtiit https://m.edsoo.ru/7f41837c
Htoro no pazneny 20
Pasjen 2. BaxkHeiilune npeacrtaBuTe/ M HEOPraHMYECKUX BellECTB
51 Bosznyx. Kucnopoa. ITonsitie 00 5 1 bubmuoreka [JOK
' OKCHJIaX https://m.edsoo.ru/7f41837c
Bonopoa. Ilonsatue o kuciorax u bubmuoreka [JOK
2.2 8 1
COJISAX https://m.edsoo.ru/7f41837c
53 Boga. PactBopsr. [Tonsitue 06 5 1 1 bubnmorexa LIOK
' OCHOBaHUSAX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIACChl HEOPTAHUYECKUX 11 1 1 bubnuotexa [JOK
' COEIUHEHUIT https://m.edso0o.ru/7f41837c
Hroro mo pazueny 30

Paznen 3. Ilepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudecknx 3j1eMmeHToB /I. . MenaeneeBa. CTpoeHne aToMOB.
XuMmnueckas cBsizb. OKMCINTEIbHO-BOCCTAHOBHUTEIbHbIC PeaAKIIUN

3.1

[Tepuonnueckuii 3aKoH 1 7

but6mmoreka [IOK



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

IIepnoanueckas cucrema
XUMUYECKHX dJ1eMeHToB JI. 1.
MenneneeBa. CtpoeHue aToma

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

3.9 Xumuueckas cBsi3b. OKHCIUTEIBLHO- 8 bubmuorexa [IOK
' BOCCTAHOBUTEJIbHBIE PEAKIIUU https://m.edsoo.ru/7f41837c
bub6nmoreka [IOK
)4 15
TOTO O pasaely https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubmmorexa [JOK

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

OBIIEE KOJIMYECTBO YACOB 10

[NPOTPAMME 08



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

9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB U TeM uuppoBbIe
Ne /i P Konrpoabnbsie IIpakTuueckue (ipp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcbl
Paznen 1. BemecTBo 1 XUMHYECKHE PeaKIun
11 [loBTOpEeHue u yriuyOneHue 3HaHUM 5 1 Bbu6mmotreka LJOK
' OCHOBHBIX Pa3JIesioB Kypca 8§ Kjacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubanorexa [JOK
' peakiuii https://m.edso00.ru/7f41a636
13 DIIEKTPOIUTHYECKAsT JUCCOLIHALIHS. 3 1 1 bubmmoreka [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edso0.ru/7f41a636
Uroro no pazgeny 17
Pa3znea 2. HeMeTaJJIBI M HX COeTMHEHHS
51 OO0m1as XxapakTeprucTUKa XUMHYECKUX 4 1 bubmuoreka [JOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepuCcCTHKa XUMUYECKUX
2.2 aemeHToB VIA-rpynmel. Cepa u eé 6 bubmmorexa [JOK
' py - ~eP https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO01mas XxapakTepucTUKa XUMUIECKIX
2.3 anemMeHToB VA-Tpymisl. A30T, pochop 1 ux 7 1 bubmmorexa LIOK
' PyHHBL ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mast XapakTepuCTHKa XUMUYSCKUX
24 anemeHToB |VA-Tpynmel. Yriaepon u 8 1 2 Bubmmorexa [IOK
' . Py ’ PO https://m.edsoo.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Hroro no pazneny 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

Pa3gen 3. MeTaJJIbI M UX COCIUHEHU S

bu6nmoreka [IOK
A I 4
3 Obmue cBolcTsa MeTaNIOR https://m.edsoo.ru/7f41a636
. bubnnorexa [{OK
2 B 1
3 aKHEHUIINEe METAIIBL U UX COEUHEHNS 6 https://m.edsoo.ru/7f41a636
Hroro mo pazneny 20
Pasznen 4. Xumus u oxkpy:xamomas cpeaa
4.1 Berectsa 1 MaTtepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [IOK
' = p https://m.edsoo.ru/7f41a636
Hroro mo pazneny 3
PesepBHOE Bpemst 3 bubnnorexa [JOK
P P https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA

OCHOBHOM OBPA3OBATEJBHOM [TIPOI'PAMMOBI

8 KIIACC
Kon
npoBepsieM IIpoBepsiemble mMpeAMeTHbBIE Pe3yJIbTAaThl 0CBOEHHSI 0OCHOBHOI 00pa30BaTe/ILHOM
oro NMPOrpaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHusi
pe3yJbTarTa
1 ITo Teme: «IlepBoHa4YaIbHBIE XUMUYECKUE TTIOHATUS»
PacKpbIBaTh CMBICI OCHOBHBIX XMMHUECKUX MOHATUM: aTOM, MOJIEKYJIa, XUMUYECKUI
JIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, CMeCh (OJHOpPOJHAs U
HEOJIHOPO/HAsI), BaJEHTHOCTb, OTHOCHUTEJIbHAs aTOMHas M MOJIEKYJIsIpHas Macca,
11 KOJINYECTBO BEIIECTBA, MOJb, MOJSIpPHAs Macca, MaccoBas A0JS XHMHYECKOTO
' JJIEMEHTA B COCMHEHUH, MOJISIPHBIA 00bEM, XUMUYECKasl peakius, Kiaccuukanus
peakIMii: peakuu COEAMHEHMs, PpeakUUH pPa3JIoKEHHs, peakLUH 3aMeleHHMs,
peakuu 0oOMeHa, IK30- U SHJOTEPMUYECKHE PEAKLNH, TEIUIOBOU YPQPEKT peaKIuH,
pacTBOp, MaccoBast JJ0J1s BelecTBa (MPOLIEHTHAsI KOHIIEHTPAaLlUs) B pacTBOpe
19 WUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMHUYECKUX MOHATHHA U NPUMEHATHh 3TH
' MOHSTHSI IPU OMMCAHUU BEILIECTB ¥ X IPEBPAICHUM
13 HCIOJIb30BaTh XMMHUYECKYIO CHMBOJIHMKY U COCTaBJIE€HHS (POPMYJ BELIECTB M
' YPaBHEHUN XUMUYECKUX pPEaKIUN
14 pPacKpbIBaTh CMBICII 3aKOHOB COXPAaHEHHUs MAcCChl BELIECTB, IOCTOSIHCTBA COCTaBa,
' aTOMHO-MOJIEKYJIIPHOTO YU€HUs, 3aKOHa ABOTajjpo
1.5 OTIpeEIATh BaJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COETMHEHUSX
16 KJaccu(UIUpoOBaTh XUMHUYECKHE peakiuu (110 YUCIy M COCTaBy YYacTBYIOIIHUX B
' peaxkiuy BElecTB, 0 TEII0BOMY 3 deKTy)
1.7 BBIUYHCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEILIECTB
1.8 BBIUHCIISATH MAaCCOBYIO JIOJIF0 XUMHUYECKOTO 3JIeMEHTa M0 (popMyJsie COeMHEHMUS,
1.9 BBIUHCIISITH MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE
110 MPUMEHSTh €CTECTBEHHOHAyYHbIE€ METOJbl MO3HaHMsS — HaOII0JIeHHEe, M3MEpEeHue,
' MOJIETUPOBAHUE, DKCIIEPUMEHT (PEAJIbHBIN U MBICIEHHBIN)
2 Ilo Teme: «BaxHel1ne NpeaCcTaBUTENN HEOPTAHUYECKUX BELECTBY
21 PacKpbIBaTh CMBICIT OCHOBHBIX XMMHMUYECKUX MOHATUN: OKCHJ, KHCIOTa, OCHOBaHUE,
' COJIb
2.2 OIpPEAEIATh MPUHAMJIEKHOCTh BEILECTB K ONPEIEIEHHOMY KJIACcCy COEOUHEHHH IO




bopmynam

2.3

2.4

2.5

KJ1accu(uIUpoBaTh HEOPraHMUECKUE BELECTBA

XapaKTepu30BaTh (OMMUCHIBATh) OOIIME XMMHUYECKUE CBOMCTBA BEILECTB PA3IUYHBIX
KJIACCOB, IOATBEpXKIAasi ONMCAHUE IIPUMEpPAaMU  MOJIEKYJIPHBIX  YpaBHEHUH
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUI

IIPpOrHO3UPOBAThb CBOMCTBa B€IICCTB B 3aBUCHUMOCTH OT MX KAa4E€CTBECHHOI'O COCTaBa,

BO3MOXXHOCTH INPOTCKAHUSA XUMHUYCCKUX HpeBpaH_[eHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

2.6

2.7

ClIeZIOBaTh MpaBUJaM TIOJB30BAHUS XHUMHUYECKOH TMOCYyA0l U J1abopaToOpHBIM
o0opyI0BaHUEM, a TAaKXKe€ IPaBUIaM OOpallleHHs C BEIECTBAMHU B COOTBETCTBHUH C
HHCTPYKIHUAMHU 110  BBIIIOJIHCHUIO ﬂa60paT0pme XUMHUYECKHUX  OIIBITOB IIO
MOJYYEHUI0O U COOMpaHMIO Tra3000pa3HBIX BEIIECTB (BOAOPOAAa M KHCIOPOJA),
IIPUTOTOBJICHUIO PACTBOPOB C OINPENEIEHHOM MacCOBOM JOJEH PacTBOPEHHOTO
BEIIECTBA, IUIAHUPOBaTb U  IPOBOAUTh XMMHUYECKHE OSKCIIEPUMEHTHl  I10
pacro3HaBaHHUIO PACTBOPOB ILEI0YEH M KUCIOT ¢ OMOIIBIO UHAUKATOPOB (JIAKMYC,

benondranen, METHIOPAHK U IPYTHE)
MPOBOJIUTH PACUETHI 110 YPABHEHUIO XUMUYECKOH PeaKIu

I[Io Teme: «llepuommueckuii 3akoH u Ilepuonmueckas cucrteMa XUMHUYECKHX
snementoB JI. WM. MenneneeBa. CrtpoeHne aTtomMoB. XuUMHYECKas CBA3b.

OKHCIUTEITEHO-BOCCTAHOBUTEILHBIE peakunumn»

3.1

3.2

3.3

3.4

3.5

3.6

PaCKpBIBATE CMBICIT OCHOBHBIX XWUMHYCCKUX TTOHATHH: AApO aroma, BJIGKTpOHHI)II\/JI
clion aToMa, aTOMHas Op6I/ITaHB, paaunyc aromMa, XUMHYECKasd CBA3b, IOJISIpHAA U
HCIIOJIAAPHAA KOBAJICHTHAsA CBA3b, J3JICKTPOOTPUIATCIIBHOCTH, WOHHAA CBA3b, HOH,

KaTHUOH, aHUOH, CTCIICHb OKUCJICHU
KJ'IaCCI/I(l)I/II_[I/IPOBaTB XUMHUYCCKHUC 3JICMCHTLI

ONUCBHIBaTh M XapakTepu3oBaTh TabmuuHyro ¢opmy Ilepuonuueckoil cucrembl
XUMHUYECKHUX 3JIEMEHTOB: pa3ziuyaTh MOHSTHS «rJaBHas noiarpynna (Arpynmna)» u

«mobounas noarpynna (brpymnmna)», «Manbie» U «00JbIINE) MEPUOIbI

packpsiBaTh cMbIci [lepuonnueckoro 3akona .M. Menneneesa: 1eMOHCTpUPOBATH
MOHUMaHUE TEPUOANYECKON 3aBUCUMOCTH CBOMCTB XMMHYECKHX JJIEMEHTOB OT HMX
nonoxxenus B [lepuoanyeckon cucreme

COOTHOCHUTH 0003HaUEHUsI, KOTOphIe UMEIOTCs B TaOuIe «I[lepuoanueckas cucrema
XxuMH4ueckux anemeHTtoB J[.M. MeHneneeBa»y € YHCIOBBIMH XapaKTEPUCTUKAMU
CTPOCHHUSI aTOMOB XMMHYECKHX DSJIEMEHTOB (COCTaB W 3apsij siapa, OOIIee YhCIIo

QJICKTPOHOB U PAaCHPCACICHUEC UX IO 3JICKTPOHHBIM CJ'IO}IM)

OMPCACIIATL CTCIICHb OKUCJICHUA 3JICMCHTOB B GI/IHapHI:IX COCAUHCHUAX




OMpEeNeATh BUJ XUMHUUYECKOW CBSI3M (KOBAJICHTHAs W WOHHAs) B HEOPTAaHMYECKUX

3.7
COCUHEHMX
9 KJTACC
Koxn
nposepseM IIpoBepsiemble npeMeTHBbIE pe3yJIbTAThl 0CBOCHHUSI OCHOBHOI 00pa3oBaTe/IbHOM
oro NporpaMMbl OCHOBHOI0 00111ero 00pa3oBaHus
pe3yJbTarTa
1 ITo Teme: «BemecTBo 1 XUMHUYECKask peaKLUsDy
pPacKpbIBaTb CMBICI OCHOBHBIX XHMHUYECKUX IIOHATHI: pacTBOp, 3JIEKTPOJIUTSHI,
HEAJIEKTPOJIUTHI, 3JIEKTPOIUTUYECKAs JHUCCOLMALIMS, pPEaKUUd HOHHOro oOMeHa,
KaTaJn3aTtop, XMMHUYECKOE paBHOBECHE, OOpaTHMble U HEOOpaTUMbIE PEAKIIMH,
11 OKHCJIIUTEIIbHOBOCCTAHOBUTENIBHBIE ~ PEAaKLMH,  OKHMCINTEIb, BOCCTAaHOBHUTEIIDb,
OKHCJICHME€ M BOCCTaHOBJIEHHE, aIOTPOIUs, aM(pOTEpPHOCTb, XUMHUECKas CBA3b
(KoBaJIeHTHasi, MOHHAs, MeETa/IM4yecKas), KpUCTAJUIMYecKas pelETKa, CIUIABbI,
CKOPOCTb XUMUYECKON PEAKIIUU
19 WJUIIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XMMHUYECKHX MOHATHI M INPUMEHATH 3TU
' MTOHATHUS ITPU ONMCAHUU BEUIECTB U X NIPEBPALICHUIN
13 COCTABJISITh YPABHEHUS DJIEKTPOJIMTHUYECKOM JUCCOLMALIMM KHUCJIOT, LIENIOYEed W
' COJIeH, MOJIHbIE U COKpAIlIEHHbIE YPaBHEHHs peaKifii HOHHOro oOMeHa
14 pacKpbIBaTh CYIIHOCTb OKHMCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUN MOCPEICTBOM
' COCTaBJICHUS 3JIEKTPOHHOT0 OajaHca ITUX peakuil
1.5 MIPOBOJIUTH PACYETHI IO YPABHEHUIO XUMHUYECKOMN pEeaKIuu
2 ITo Temam: «Hemeramibsl 1 uX coeguHEHUA» U «MeTaulbl ¥ UX COCIUHEHUS»
XapaKkTepu30BaTh (OMUCHIBATh) OOIIME M crenupUUecKue XHMHUYECKHEe CBOMCTBa
2.1 MIPOCTBHIX U CJIOKHBIX BEUIECTB, TOATBEPK/IAsl ONMCAHUE PUMEPAMH MOJIEKYJIIIPHBIX
Y MOHHBIX YPAaBHEHUHN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUN
95 COCTABJIATh YPaBHEHHUs PEAKLUM, TOATBEP/KAAOIINX CYLIECTBOBAHUE T€HETUYECKOMN
' CBSA3U MEX/1y BEIIECTBAMM PA3JINYHBIX KJIACCOB
23 IIPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT MX CTPOEHHSI, BO3MOXKHOCTH
' IIPOTEKAHUs XUMUYECKUX IIPEBPALLECHUN B PA3JIMYHBIX YCIOBUIX
ClleZIoBaTh MpaBUJIaM TOJb30BAHUS XHMHUYECKOH TMOCyloil U 1abopaTOpHBIM
2.4 o0opy/i0BaHUEM, a Tak)Ke MpaBWJIaM OOpalleHHs C BEUIECTBAMH B COOTBETCTBHUHU C

HHCTPYKIIUAMHU 110  BBIIIOJIHCHUIO .Ha60paT0prIX XUMHUYCCKHUX OIIBITOB IIO




MOJTYYSHHIO U COOMPaHMIO ra3000pa3HbIX BEUIECTB (AMMHUAKa U YIIIEKUCIIOTO ra3a)

2.5

MPOBOJUTh PEAKIMU, MOATBEPKIAIONIME KAUYEeCTBEHHBIA COCTAB  Pa3IMYHBIX
BEIIECTB: PACHO3HABaTh OMBITHBIM IMyTEM XJIOPHI-, OpOMHUI, HMOAHI, KapOOHAT,
docdar, cunmukar, cyiabdar, THIPOKCUIUOHBI, KATHOHBI AMMOHHMSI, HOHBI H3yYCHHBIX

MCTAJUIOB, TPHUCYTCTBYIOIUC B BOJAHBIX PACTBOPAX HCOPTAaHNYCCKUX BCIICCTB

ITo Teme: «XuMuUs U OKPYIKaOILIAsL Cpeaay

3.1

3.2

pacKpbIBaTh CMBICI OCHOBHBIX Xxumuueckux nonatuil: IIJIK BemectBa; koppo3us

METAaJlJIOB

IIPUMEHATh OCHOBHBIC OIICpallii MBICITATEIIEHON JCATCIIBHOCTH — aHaJIM3 U CHHTE3,
CpaBHCHHC, O606HI€HI/IC, CUCTEMATU3alMI0, BBIABJICHUC NPUYNHHO-CICACTBCHHBIX
CBsI3eH — AL U3YUYCHUA CBOJMCTB BCIMICCTB M  XHMHYCCKUX peaKHHﬁ;
CCTCCTBCHHOHAYYHBIC METOJbI IIO3HAaHUA - Ha6JIIOIIeHI/Ie, HN3MCPCHHUC,

MOJICTTUPOBAHUE, SKCIIEPUMEHT (peasbHbIN U MBICIICHHBIN)

IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

8 KVIACC
Kon IIpoBepsieMblii 2JIEMEHT COAePKAHUSA
1 IlepBoHavanbHBIE XUMUYECKUE TOHATHUS
11 IIpenmer xumun. Ponb XMMuM B JKM3HH YeJIOBEKA. XMMHS B CHCTEME HayK. Tema u
' BelecTBa. Pu3nueckue CBOMCTBA BEIECTB. ATperaTHOE COCTOSIHUE BEILIECTB
12 Ilonatue o Meromax Io3HaHUsA B XuMuH. Uucrele BemiectBa M cMecH. CIOCOOBI
' paszelieHusl cMecei
13 ATOMBI U MOJIEKYJIbI. XUMHUUYECKHE 31eMEHThl. CHUMBOJIBI XUMUYECKHUX 3JIEMEHTOB.
' [IpocTsie U cioXKHBIE BElIeCTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE
Xumuueckass Qopmyna. BaneHTHOCTP aTOMOB XUMHUYECKHUX DJIEMEHTOB. 3aKOH
14 IMOCTOSHCTBA cocTaBa BemiecTB. OTHOcHTeNIbHas aromHas Macca. OTHOCHTEIbHAs
MOJIEKYJIApHAs Macca. MaccoBas 10151 XUMHAYECKOTO AJIEMEHTA B COEIMHEHU U
KomnuectBo BemectBa. Mosb. MonsipHas Macca. B3auMocBsI3b KonnyecTBa, Macchbl U
15 quclia CTPYKTYPHBIX €IWHUI] BemiecTBa. Pacuérel mo QopmynaM XUMHYECKHX
COeTUHEHNN
DU3NYECKUE U XUMHUYECKHE SBJICHUS. XUMUYECKas pEeaklus U €€ MpPU3HAKU. 3aKOH
1.6 COXpaHEHHUS MacChl BelIecTB. XUMHUUYECKUE ypaBHeHUs. Kiiaccupukanus XuMu4ecKux

peakiuii (CoeuHeHus, Pa3IoKeHUs, 3aMEIICHHs, OOMeHa)




1.7

XUMUYECKUN 3KCIIEPUMEHT: 3HAKOMCTBO C XMMHYECKOM IMOCYZOH, C MpaBUiIaMu
paboThl B JabopaTopuu U MpuéMaMu OOpaIIeHHs ¢ JTJaOOpaTOPHBIM 00OPYAOBAHHUEM,
W3YYCHHE U OMUCaHue (DU3MYECKHX CBOWCTB 0Opa3I[0OB HEOPraHWYECKUX BEIICCTB,
HabOmo/leHue (Qu3nueckux (IJIaBJIeHHE BOCKA, TasHUE JIbJla, pacTHUpaHUE caxapa B
CTYIIKe, KWIICHWE ¢ KOHACHCAIUS BOJBI) W XUMHUYECKHX (TOpEHHE CBEYH,
IPOKAJIMBaHUE MEIHOM IMPOBOJOKH, B3aUMOJACHCTBHE Meja C KHUCIOTOW) SIBJICHMIA,
HAOJI0/ICHUE ¥ ONTUCAaHKE MPU3HAKOB MPOTEKAHUS XUMHUECKUX Peakiuii (pa3iokeHue
caxapa, B3aMMOJICHCTBHE CEpHOW KHUCIOTBI C XJOPHAOM Oapusi, pasiIoXKeHHE
ruapokcuaa menu(ll) mpu HarpeBaHuu, B3aMMOJECICTBHUE Xkelle3a C PACTBOPOM COJIH
meau(ll), wu3ydeHume cmocoOOB pasaeneHus cMecell (¢ MOMOIIBI0 MAarHWTa,
bunbTpoBaHKe, BhIMAPUBAHKE, TUCTUILIALUS, XpoMaTtorpadus), IpoBeeHIUE OUYUCTKU
MOBAPEHHON CONM, HAOJIOJCHWE W OIMCAaHWE PEe3yJIbTATOB IPOBEICHHS OIIbITa,
WUTIOCTPUPYIOIIETO 3aKOH COXpPAaHEHHS MAacChl, CO3JaHHE MOJENed MOJEeKYI

(ILIapOCTEPKHEBBIX)

Baxueiime npeacTaBUTeNId HEOPraHUYECKUX BEILIECTB

2.1

Bo3ayx — cmech ra3os. CocraB Bo3ayxa. Kuciopoa — 3eMeHT ¥ IpocToe BEIIECTBO.
Haxoxnenue kucinopona B npupoje, pusndeckue 1 XMMUYECKUE CBOMCTBA (peakIiu
ropenusi). Oxcuabl. Ilpumenenue kuciopona. CrnocoObl MOJTy4YEHHUS KHUCIOpPOJAa B
nabopaTopuu M MpoMbInuIeHHOCTH. KpyroBopor kucinopojga B mpupone. O30H —

AJJIOTPONHASI MOAU(PHUKALUSA KUCIOPOoJa

2.2

TermoBoil 3pdPexT XUMHUYECKOW peakluu, TEPMOXUMHUYECKHE YpaBHEHHs, dK30- U
SHIOTEPMHUYECKHE pEaKUMU. TOIUIMBO: yroib M METaH. 3arpsA3HEHHE BO3AyXa,

yCHJIEHHE TApHUKOBOTO 3(peKTa, pa3pylIeHHEe 030HOBOTO CII0s

2.3

Bonopox — a37eMeHT W mpocToe BemiecTBO. HaxoklIeHue BOaopona B IIPHUPO/IE,
du3uYecKre U XMMHUYECKHE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI ToydeHus. Kucnorer u

COJIM

2.4

2.5

2.6

MossipHblil 00bEM ra30B. Pacy€Thl Mo XMMHUUECKUM ypaBHEHUSIM

®dusnyeckue cBolicTBa BoAbl. Bonma kak pactBoputens. PacTtBopel. HaceleHHble u
HEHACBIIIEHHBIE PACTBOPBL. PacTBOpMMOCTH BellecTB B Bojae. MaccoBas mois
BEILIECTBA B pacTBOpe. XUMHUECKUE CBOMCTBA BOJbl. OcHOBaHuA. Ponb pacTBOpoB B
NpUpoA€ M B JKU3HM YeloBeKka. KpyroBopoT BOIbI B TpUPOAE. 3arpsi3HEHUE
NpUPOIHBIX BOJ. OXpaHa U OUMCTKA MPUPOIHBIX BOJI

Knaccudpukanus vHeopranndeckux coeaunenuit. Okcunbl. Kimaccuduxaruss okcumoB:

coneoOpa3yromue (OCHOBHBIE, KHCIOTHBIE, aM(OTepHbIe) U HecojeoOpa3yroliue.

HOMCHKJ'IaTypa OKCHA0B. PU3NYECKHE U XUMHUYECKHE CBOICTBA OKCHIOB. HOJ'Iy‘-ICHI/IC




OKCHJO0B

2.7

2.8

2.9

OcHoBanus. Knaccudukanust ocHOBaHUIl: MIETOYM W HEPACTBOPUMbBIE OCHOBAHUA.
Homenkiarypa ocHoBanuil. ®PU3MYECKHE U XUMHYECKHE CBOMCTBA OCHOBAHWU.
[Tonydyenue ocHOBaHMIT

Kucnorel. Knaccudukarmuss kucinor. Homenkmarypa xucinor. Pusumyeckue wu
XMMHYECKHE CBOMCTBA KuUCHOT. Psan aktuBHoctn MmeramwioB H.H. bekerosa.
[TonydyeHue Kuciaor

Comu. Homenknatypa cosieil. ®Pu3nyeckue M XUMHYECKHE CBOWCTBA COJICH.

[Tonyuenue cosen

2.10

TI'enernueckas cBI3b MCXKAY KilaCCaMH HCOPraHUYCCKUX COGI[I/IHGHI/Iﬁ

2.11

XUMHUYECKUH JKCIIEPUMEHT: KauyeCTBEHHOE OIPEEICHUE COJEP)KaHHsI KHCIOpOAa B
BO3/yXe, MOJIy4YeHUe, COOMpaHue, paclio3HaBaHUE M M3YYCHUE CBOWCTB KHUCIOPOJA,
HaOJr0IeHNe B3aMMOICHCTBUS BEUIECTB C KUCIOPOIOM U YCIOBHUSI BOSHHUKHOBEHUS U
npeKpaieHus ropeHus (moxapa), 03HaKOMJICHHUE ¢ 00pa3liaMyi OKCHJIOB U OIMCAHHE
UX CBOWCTB, MMOJIy4YeHHE, COOMpaHKe, pacliO3HaBaHNWE W W3YYEHHUE CBOWCTB BOJIOPOJA
(ropenue), B3ammojelcTBue Bojopoaa ¢ okcuaoM  meau(ll)  (BO3MOXkHO
WCIIOJIb30BAaHUE BUIEOMATEPHAIIOB), HAOIOIeHHE 00pa3IOB BEIIECTB KOJUYECTBOM |
MOJIb, HCCJICZIOBAHUE OCOOCHHOCTEH pACTBOPCHHS BEIIECTB C  Pa3IMYHOU
pacTBOPUMOCTBIO, MPUTOTOBJIEHUE PACTBOPOB C ONPEAECIEHHOM MacCOBOW J0JIECH
pPacTBOPEHHOIO BELIECTBA, B3aMMOJIEHCTBHE BOABI C MeTaJulaMd (HaTpueM H
KaJblieM) (BO3MOKHO HMCHOJIb30BaHHUE BUIEOMATEPHUAJIOB), ONpPE/eIEeHHEe pacTBOPOB
KACIOT H WIeNIoYe ¢ TIOMOIIBI0 HWHAWKATOPOB, HCCIEAOBAaHHE 00pas3IoB
HEOPraHMYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB, HAOJIIOJICHHE W3MEHEHHsI OKPAaCKU
WH/IMKAaTOPOB B PAcTBOpaxX KHUCJIOT M IIENIOYEH, U3ydeHHE B3aMMOJCHCTBHS OKCHA
menu(ll) ¢ pactBopoM CcepHOM KHMCIOTBL, KHUCIOT C MeTallaMH, peakIui
HEWTpanu3aluy, TIOJIyYeHHe HEPaCTBOPHMBIX OCHOBAaHUH, BBITECHEHHE OJHOTO
MeTajula JIpyIrMM U3 pacTBOpa COJH, PELICHHE SKCIEePUMEHTAIbHBIX 3a/ad MO TeMe

«BakHelmue Ki1accbl HEOPraHMYECKUX COSTUHEHUI»

Ilepnonnueckuii 3akoH u llepuognueckas cucrema XxumMu4eckux 3yemeHToB J[.H.
Mengeneea.  CtpoeHue  aToMoB.  XuUMHuYecKas  CBA3b.  OKHCIUTENIBHO-

BOCCTAaHOBUTCIIBHBIC PCAKIITNN

3.1

[lepBble MOMBITKH KiIaccH(UKAIMM XUMHUYECKHX 3j1eMeHTOB. [loHstne o rpymnmax
CXOIHBIX JJIEMEHTOB (IIEJIOYHBIE M IIEJIOYHO3EMEIbHBIE METAUIbI, TaJIOTEHBI,
WHEPTHbIE Ta3bl). OJEMEHThI, KOTOpble 0O0pa3yloT am¢oTepHble OKCUIbl U

THUAPOKCUBL




3.2

3.3

3.4

Ilepuognueckuii 3akoH. lIlepuomnueckass cucremMa XUMUYECKHX 3ieMeHTOB JI.I.
MenneneeBa. Koporkomepuoanas u jmmHHONEepuoaHas ¢opmbel [lepruoanueckoit
cucreMbl xumuyeckux dneMeHTtoB J[.MI. MenneneeBa. Ilepuonbl u  Ipynibl.

DuzndecKuii CMBICIT MOPAAKOBOI'O HOMEpPA, HOMEPOB II€pHUOaa U I'PYIIILI 2JIEMCHTA

Crpoenue artomoB. CocraB aToMHbIX saep. M3ortombl. Onekrtponsl. CTpoeHue
3JIEKTPOHHBIX 000J104eK aTOMOB MepBbIX 20 XMMHUYECKUX 31eMeHTOB Ilepuoanueckoii
cucreMbl JI.1I. MenneneeBa. XapakTepUCTHKAa XHUMHYECKOIO JJIEMEHTa II0 €ro

nonoxxeHuto B [lepuoguueckoii cucrteme [.1. Menzaeneena

3aKOHOM€pHOCTI/I HU3MCECHCHUA paauyca aTOMOB XHUMHUYCCKUX DJICMCHTOB,
METAJUIMYECKUX M HEMETaNIMYSCKUX CBOMCTB IIO I'pynmnaM U nepuoam. 3HadecHUE
Hepuozu/lqecxoro 3daKOHa H HepHOHquCKOﬁ CHUCTEMbI XMMHNUYCCKHUX JJICMCHTOB AJIA

pa3BUTHUA Hayku U pakTuku. .M. MenaeneeB — yu4€HbI U IrpaXJaHUH

3.5

3.6

Xumnueckass  cBs3b.  KoBaneHTtHass  (mojisipHass M HEMOJsIpHAsi)  CBSA3b.
DIIEKTPOOTPULIATEILHOCTh XMMUYECKUX 3JIEMEHTOB. MlOHHAas CBA3b

Crenenp oxkuciieHHs. OKHCIMTEIIFHOBOCCTAHOBHTEIIHLHEIC pCaKIuu. Hpoueccm

OKHCJICHHUS M BOCCTaHOBJICHUSA. OKHCIIUTEIN U BOCCTAHOBUTEIIN

3.7

XVUMUYECKUH SKCIIEPUMEHT: U3y4YEHHE O0pa3loB BEIIECTB METAJUIOB M HEMETAIJIOB,
B3aMMO/ICIICTBHE THPOKCHIA IIMHKA C PACTBOPAMH KHUCIOT U ILeN0oYel, IPOBEJCHHE
OTIBITOB, WJUTIOCTPUPYIOUIMX MPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX pEaKLU

(ropeHHe, pCaKknunu pa3jioKCHUA, CO@I[I/IHGHI/IH)

9 KVIACC

Kon

11

1.2

IIpoBepsieMblii 3JIEeMEHT COAEePKAHUS
BemecTBo 1 xumnueckas peakuus. [loBropenue
Ilepnonuueckuii 3akoH. Ilepuommueckas cucrema XUMUYECKUX 3iemMeHTOB JI..
MenneneeBa. (CTpoeHHEe aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHMM CBOWCTB
XUMHMYECKHUX 3JIEMEHTOB IEPBBIX TPEX MEPHUOJIOB, KA, KA U UX COCIMHEHUN B
COOTBETCTBUU C MOJIOKEHUEM JIEMEHTOB B [lepnoanyeckoil CuCTeEMe U CTPOCHUEM UX

aTOMOB

CTpoeHue BellecTBa: BUIbI XUMUYECKON CBSI3U. THIBI KPUCTATIIMYECKUX PEIIETOK,
3aBUCUMOCTb CBOMCTB BEUIECTBA OT THUMA KPUCTAUIMYECKOW PEIMIETKH U BHUJIA
XuMu4Yeckor cBs3u. Kiaccudukaruss ¥ HOMEHKJIATypa HEOPTaHHMYECKUX BEIIECTB
(MeXayHapoaHas ¥ TpUBUAIbHAs ). XMMHUYECKHE CBONCTBA BEIIECTB, OTHOCSIIUXCS K

pa3sInYHbBIM Ki1accaM HCOPraHN4YCCKUX COGI[PIHGHPIﬁ, T€HETH4YCCKas CBs3b




HCOPTaHNYCCKUX BCIICCTB

1.3

14

Knaccudukamuss XuMHYeCKHX peakIuid 10 pPa3IuyHBIM HpU3HaKaM (M0 YHCIy H
COCTaBY YYaCTBYIOIIMX B PEAKIIMU BEUIECTB, MO TEIIOBOMY 3P (HEKTy, 10 N3MEHEHHUIO
CTENCHEH OKHCIICHHSI XHMHUYECKHMX JJIEMEHTOB, O OOpaTHMMOCTH, IO YYacTHIO
KaTajau3aTopa). JK30- U SHAOTEPMHUECKHUE PEaKLUU, TEPMOXUMHUECKUE YPABHEHHUS.

ITonsarue o CKOpOCTH XHUMHAYECKOH pE€aknuu

[TonsitTue 006 OOpaTUMBIX M HEOOPAaTUMBIX XMMHUYECKUX peakuusx. [loustue o
TOMOTEHHBIX M TEeTEPOreHHBIX peakiusax. [loHsATHE O XMMHUYECKOM pPaBHOBECHH.
@DakTOpHbI, BIUSAIOLINE HA CKOPOCTh XUMHUYECKON PEAKIMH U MOJIO0KEHHE XUMHUYECKOTO

paBHOBeECHUS

1.5

OKHCIUTEIIFHO-BOCCTAHOBUTEIBHEIC pcaKkuuu, BHCKTpOHHBIﬁ OajaHC OKHCIUTEIBHO-
BOCCTaHOBHUTEIBHOM pCaKIuu. CocraBnenune ypaBHeHI/Iﬁ OKHCJIIMTCIIBHO-

BOCCTaAaHOBHUTCIIbHBIX peaKHI/Iﬁ C UCIIOJIb30BAHHUEM MCTOAA SJICKTPOHHOTI'O OajnaHca

1.6

Teopust 3JEKTPOIUTUYECKON JUCCOLUMALMHU. OJIEKTPOIUTHl M HEIIEKTPOJIUTHI.
Karuonsl, aHuoHbl. MeXaHHU3M [HCCOLMALIMM BEUIECTB C pPAa3jIMYHBIMH BHUAAMU
xumuueckor cBsi3u. Crenenp auccoumanuu. CuiibHble U ciaOble 3JIEKTPOJIUTHL.
Peakuuu noHHOro oOMeHa. YclioBuUs MPOTEKAHUS peakluii HOHHOTO 0OMeHa, MOJIHbIe
U COKpaliéHHbIC HOHHBIE ypaBHEHUs peakinii. CBONCTBA KUCIOT, OCHOBAaHUM U COJICH
B CBETE MPEJCTAaBICHUH 00 OSIEKTPOJUTHUECKOW nauccouumanuu. KauecTBeHHBIE

peakuuu Ha UoHBL [ToHsITHE O TUApPOIN3E coneit

1.7

2.1

XUMHUUECKUH 3KCIIEPUMEHT: O3HAKOMIJIEHHE C MOJIENIAIMU KPHCTATMUECKUX PEIETOK
HEOPraHMYECKUX BEIECTB — METAJUIOB U HEMETAJUIOB (rpaduTa U aiMasa), CJI0KHBIX
BEIIECTB (XJIOpUAA HATpHUs); HCCIEAOBAaHUE 3aBHCHMOCTH CKOPOCTH XHUMHMYECKOH
PEaKIK OT BO3IEHCTBHS Pa3IMIHBIX (DAKTOPOB; UCCIIETOBAHHE AIEKTPOIIPOBOTHOCTH
pPacTBOPOB BEIIECTB, MPOLECCa JUCCOIMALUU KUCIIOT, MIeI04Yeld U coeil (BO3MOMKHO
UCTIOJIF30BaHUE  BHJICOMATEPUANIOB); TPOBEACHHE OIBITOB, HUTFOCTPHPYIOIINX
NPU3HAKK MIPOTEKaHUs peakiMii HOHHOTo oOMeHa (oOpa3oBaHUE OCajKa, BbIACICHHUE
ra3za, oOpa3oBaHUE BO[Ibl); OIBITOB, WLIIOCTPUPYIOMIUX MPUMEPHI OKHCIUTEIHHO-
BOCCTAHOBUTENIBHBIX peaklUuil (TOpeHHe, peaKkIuHu pas3ioKeHUs, COCAUHEHHS);
pacrio3HaBaHHE HEOPTaHMYECKUX BEMIECTB C MOMOINBI0 KAaUeCTBEHHBIX PEaKIUi Ha

HOHBI; PCIICHUEC SKCIICPUMCHTAJIbHBIX 3a1a4
Hemerannel u ux coeauHeHUs

OO0mrast xapakTepucTHka rajoreHoB. OCOOEHHOCTH CTPOEHHsSI aTOMOB, XapaKTepHBIE
crenieHn okuciaeHus. CTpoeHHe UM (QU3NYECKHEe CBOWCTBAa IPOCTHIX BEILIECTB —

rajoreHoB. XHMHUYECKHE CBOICTBa Ha npumMepe Xjiopa (B3aHMOHeﬁCTBHC C




MeTaJlJlaMHM, HeMeTaulaMH, Ienodamu). Xiopoojgopoxa. CoinsiHas — KHUCIOTa,
XMMHYECKHE CBOMCTBA, IOyYeHHE, IpUMeHeHne. JlelicTBHE X10pa U XJIOPOBOAOPOIA

Ha OpraHuv3M 4CJIOBCKaA. Baxwueiiiume XJIOPUABI U UX HAXOXICHUC B IPUPOAC

2.2

O6mas xapakrepuctuka 31eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOSHUS aTOMOB,
XapakTepHble CTereHu okucieHus. CtpoeHue W (U3NYECKHUE CBOMCTBA MPOCTHIX
BEIIECTB — KHUCJIOPOAA M CEepbl. AJUIOTPOITHBIE MOAM(DHKAINU KHCIOPOAA M CEPHI.
Xumuueckue cBoiictBa cepbl. CepoBOIOpOI, CTpOeHHE, (pU3HUECKHEe U XMMUYECKHE
cBoiicTBa. OKCUIBI Cephl KaK MPEJACTABUTEIN KUCIOTHBIX OKCHIOB. CepHast KUCIIOTa,
¢u3nueckue U XMMHUYECKHE CBOMCTBA (0OIIMe KaK MPEeICTaBUTENs Kilacca KHCIOT U
cnenuduyeckre). XUMHUYECKHE PEAKIUHU, JISKAlIHe B OCHOBE IPOMBIIUICHHOTO
crocoba mosydeHuss cepHoil kucinoTsl. Ilpumenenme. Conau cepHOH KHCIOTHI,
KayeCcTBEHHass peakius Ha cynbdar-uoH. Haxoxmenue cepbl u e€ coelMHEHHI B
npupoze. XUMHYECKOE 3arps3HEHHE OKpYKAIOMIeH Cpeabl COCIUHEHHSIMU CEphl
(KHCTIOTHBIC ~ JOXKIHW, 3arps3HCHHE BO3AyXa U BOJOEMOB), CIIOCOOBI  €ro

MpeA0TBpAICHUS

2.3

2.4

OO6mas xapakrepucTuka 31eMeHTOB VA-rpynmbl. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTEIICHN OKUCIICHHS. A30T, pacHpOCTpaHeHUE B pupoae, pusndeckue
U XUMHYeCcKHe cBOHCTBa. KpyroBopor a3ora B npupose. AMMHAK, ero (U3NIEeCKue U
XMMHUYECKHE CBOMCTBA, MOdydeHne U npuMeHenue. Comu aMMOHMSL, UX (pU3HUECKUE U
XUMHUYECKHUC CBOI\/JICTBa, MMPUMCHCHUC. KauecTBenHnas pC€aKknud Ha HMOHBI aAMMOHMUA.
A30THas KHCJOTa, e€ moyydeHue, (pu3nyeckre 1 XuMUYecKrue CBOMCTBa (o0IIue Kak
NpEeICTaBUTENsl Kjacca KUCIOT W crnenupudeckne). Vcmonp3oBaHWe HHUTPATOB H
cojJel aMMOHMs B KauecTBe MHMHEPAJbHBIX yJ0OpeHui. XUMHUYEecKoe 3arpsi3HeHHe
OKpY’Kalolel Cpeibl COCAMHEHUSMH a30Ta (KHCIOTHBIC JIOKIH, 3arps3HeHHe

BO3/yXa, MOYBBI U BOJIOEMOB)

®ocdop, amnorponHble Moaudukanuu Qocdopa, QuUMUECKUE U XUMHUYECKHE
cBorictBa. Oxcupa docdopa(V) u dochopnas kucnora, GuUNIECKUEC U XUMUUYECKUE
cBoiicTBa, mnosyueHue. Mcnonp3zoBaHue ¢ochaToB B KauecTBe MHUHEPATIbHBIX

yaoOpeHui

2.5

O6mas xapakrepuctuka 31eMeHToB |V A-rpynnel. OCOGEHHOCTH CTPOEHHSI aTOMOB,
XapaKTepHble CTENEHM OKHCICHUS. YTIEepoJ, auIOTPOIHbIe MOoAU(UKaILuUY,
pacmpocTpaHeHue B Mpupojie, (GU3NIECKHe W XUMHUYECKHE CBOMCTBA. AACOpOITHSI.
Kpyrosoport yriepoaa B npupoae. OKkcuasl yriiepoaa, ux QU3ndeckiue 1 XMMHUECKHe
CBOICTBa, JEHCTBUE HA JKUBBIE OpPraHU3Mbl, IOJIYYEHHE U IPUMEHEHHUE.
DKOJIOTHYECKHE TPOoOJIeMBbl, CBs3aHHbIE C okcuaoMm yriepoaa(lV); rumoresa

rJ100abHOTO MOTEIUICHUS KJIMMAaTa; MapHUKOBBIA 3PQekT. YrompHas KUCIOTa U e




comu, uX (U3MYECKHEe W XHMHYECKHE CBOWCTBa, IMOJYYCHHE W TPHUMECHEHHE.
KauectBennast peakuus Ha kKapOoHaT-uoHbl. Mcmonb3oBaHue kapOOHATOB B OBITY,

MCIUIHHC, ITPOMBIINIJICHHOCTH U CCJILCKOM XO03SMCTBE

2.6

2.7

[lepBoHavanbHbple TOHATHS 00 OpPraHWYECKUX BEIIECTBAX KaK O COCIMHECHHSIX
yriieposa (MeTaH, 3TaH, 3TUJICH, alleTWICH, 3TaHOJ, TJIULEPUH, YKCYCHas KHCIIOTA).
Hx cocraB u xumMuueckoe ctpoeHue. [ToHsTHe 0 OMOJIOrMYeCKH Ba)KHBIX BEIIECTBAX:
JKupax, Oenkax, yrieBojax — U UX poJid B KU3HH YelloBeKa. MaTepuanbHOe €JUHCTBO

OpTraHU4YC€CKUX U HCOPIraHUYCCKUX COGI[I/IHGHI/Iﬁ

Kpemuuii, ero Qusuueckre U XUMHYECKHE CBOMCTBA, MOIY4YCHHE U IMPUMEHEHHUE.
Coenunaenus kpemaust B npupoze. Ooume npeacraBienus o0 okcuae kpemuawsi(1V) u
KpeMHUEeBOW kucioTe. CHIMKaThl, HX HUCHOIb30BaHWE B OBITY, MEIUIMHE,
IIPOMBILUICHHOCTH. BakHelInue CTpOUTENbHBIE MaTEpHANIbl: KEpaMHUKa, CTEKJIO,
IIEMEHT, OeToH, Kkene300eToH. [IpoGiembpl  0G€30MacCHOTO  WCIIOIB30BaHMS

CTPOUTCJIbHBIX MAaTCPHUAJIOB B HOBCGI[HGBHOﬁ KHU3HHU

2.8

XUMHUYECKUH SKCIIEPUMEHT: N3y4YeHUEe 00pa30B HEOPTaHMYECKUX BEIIECTB, CBOMCTB
COJISIHOM KHCJIOTBI; IPOBEACHHWE KAadeCTBEHHBIX peakUuil Ha XJIOPUI-UOHBI H
HaOJIOZIeHWEe TPHU3HAKOB HMX IPOTEKAHUS; OIMBITHI, OTpakaloume (U3NYECKUe Hu
XMMHUYECKHE CBOWCTBA TajloT€HOB M HX COEAMHEHUH (BO3MOXHO MCIIOJIb30BaHHE
BUJICOMATEpHUANIOB); O3HAKOMJIEHHE C oOpa3lamMu XJIOPUIOB (TaJIOT€HUOB);
O3HaKOMJIEHHE ¢ 0o0pa3llaMu cepbl U €€ COEIUHEHUSMHU (BO3MOXHO HCIIOJIb30BaHHE
BHJIEOMATEPHAIIOB); HAOJIIOJCHHUE TMpoIecca OOYIIMBaHUS caxapa TOoJa JACHCTBHEM
KOHIICHTPUPOBAHHOM  CEpPHOM  KHUCIOTBI;  M3y4Y€HHE  XMMHUYECKHX  CBOMCTB
pa30aBiIeHHON CEpHOM KHUCJIOTHI, MPOBEIECHNUE KAaYECTBEHHOW peakluu Ha cyibQat-
UOH M HaONoJieHHe TNpu3HaKka e€ MpOTeKaHHs; O3HAKOMIIEHHE C (DU3HYECKHMHU
cBoiictBaMM a3oTa, Qocdopa MW UX COENMHEHUN (BO3MOXKHO HCIIOJIb30BAHUE
BUJIEOMATEpHaIOB), oOpa3lamMHu a30THBIX M (POcPOpHBIX ynOoOpeHui; MoixydeHue,
coOMpaHWe, paclo3HaBaHWE W W3YYCHHE CBOWCTB aMMHaKa;, IPOBEJCHHE
Ka4eCTBEHHBIX pEeaKIMii Ha MOH aMMOHHS U (ocdaT-uOH U U3yueHHE MPU3HAKOB UX
IIPOTEKAHUsA, B3aMMOJECHCTBUE KOHIIEHTPUPOBAHHOM a30THOM KHUCIOTBI C MEIBIO
(BO3MOKHO UCIIOJIb30BaHHE BUJICOMATEPHAIIOB); U3y4eHue Mojenei
KPUCTAJUTMYECKUX pemeETOK anmasa, rpaduta, ¢yuiepeHa; O3HAKOMIICHHE C
IpOIeCCOM  AACOPOIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM U
YCTPOHCTBOM NPOTHBOTa3a; MOJy4YeHHE, COOMpaHWe, pACIO3HABaHUE W HU3yUCHHE
CBOWCTB YIJIEKUCIIOTO ra3a; NMpOBEJCHHE KaueCTBEHHBIX pEakUMi Ha KapOoHAT- U
CHIIMKAT-HOHBI U U3yUeHHE NMPU3HAKOB UX MPOTEKAHUS; 03HAKOMJICHHE C TIPOIyKITHEH

CUJIMKATHOM MNPOMBIINIJICHHOCTH, PCHICHUC OKCICPUMCHTAJIIbHBIX 3aJlad II0 TCMC




«BaxkHelIme HeMeTaJUIbl U UX COEIUHEHUS

3.1

MeTamisl 1 uX COCOIUHECHUA

OOmast xapakTepUCTHKa XMMHYECKHUX 3JIEMEHTOB — METAJJIOB Ha OCHOBAaHUHU HX
nostoxenus B [lepuoguueckoil cucreMe xumudeckux anemenTos [I.1. Menneneesa u
cTpoeHusi atomoB. CTpoeHHe MeTaJuloB. Meramiuyeckas CBsI3b UM MeTajlIndyecKas

KpUCTAJIIIMYECKAsl PEIIETKA. DIEKTPOXUMUUECKUM Psil HAIIPSHKEHUH METalJIOB

3.2

3.3

dusnueckue M XUMHUYECKHE CBOHCTBa MeTayuioB. OOmme crmocoObl MOTy4YeHUs
MmeTauioB. IloHATHE O KOPpPO3MM METalJIOB, OCHOBHBIE CIIOCOOBI 3aLUTHI HUX OT
Koppo3uu. Crutabl (CTalb, YyTyH, AIOPATIOMUHUHN, OpOH3a) U MX IPUMEHEHHE B OBITY

W IIPOMBIIIJIICHHOCTH

[enoynsle MeTayibl: mosnoxkeHnue B Ilepuoguueckoll CUCTEME XUMHYECKHX
anementoB J[.M. MenpaeneeBa; CTpOCHHME HMX aTOMOB; HAXOXKICHUE B MPHUPOJIE.
Ousnyeckue U XUMHUYECKHE CBOWCTBA (Ha mpuMepe HaTpus U Kanus). OKcHabl U

TUAPOKCUbI HATPHUA U KaJIUA. HpI/IMCHeHI/Ie IICJIOYHBIX METAJIJIOB U UX COCI[I/IHGHI/Iﬁ

3.4

[I{erouHO3eMENBbHBIE METAJUIBI MarHUK W KaJbLMW: nosoxeHue B [lepmoanueckoi
cucrteMe xumudeckux odnemeHtoB JI.JMI. MeHnneneeBa; cTpoeHHE HX aTOMOB;
HaxoXJeHue B npupone. Pu3nueckue U XMMUYECKHME CBOMCTBA MAarHusl U KaJbLHUs.
Baxuelimue coenuHeHuss Kaiublusl (OKCU, TMAPOKCUA, coyin). JKECTKOCTh BOXBI U

CHocoObl €€ yCTpaHeHus

3.5

3.6

AmomuHuii: nonoxkenue B Ilepumommdeckoi cucteme Xumudeckux snemeHToB JI.U.
MeHnneneeBa; CTpO€HHE aTOMa; HaXOXJACHHE B mpupoae. Ou3nyeckne U XMMUYECKUE

CBOICTBA aTIOMHUHMUS. AM(I)OTepHBIe CBOIMCTBa OKCHA U THUAPOKCHU A aJTIOMHUHUSA

Keneszo: monoxenue B Ilepmomnueckoid cucrteme Xumuueckux jsinemeHTtoB ..
MeHnzeneeBa; CTpOCHHE aTOMa; HaXOXJICHUE B Tpupojie. Pusndeckne U XUMHUICCKHE
cBoiicTBa xene3a. Okcunbl, ruapokcuasl u comu sxenesa(ll) u sxeneza(lll), ux cocras,

CBOMCTBA U MOJYy4YEHUE

3.7

XUMHUYECKUH HKCIEPUMEHT: O3HAKOMJIEHHE ¢ o0pa3liaMu METaJlJIOB M CIIaBOB, MX
(GU3MUeCKUMHU CBOMCTBAMU; M3yYEHHUE PE3YJIbTATOB KOPPO3UU METAIUIOB (BO3MOXKHO
MCIIOJIb30BaHUE BUJIEOMATEPHATIOB), 0COOEHHOCTEN B3aUMOJIEUCTBUS OKCHUA KaTIbIUs
U HaTpus ¢ BOAOH (BO3MOYKHO HCIIOJIb30BAaHUE BHEOMATEPHAJIOB); HCCIEIOBaHUE
CBOMCTB JKECTKOW BOJBI, TpoOIlecca TOPEHHS Kejne3a B KUCIOpoae (BO3MOXKHO
UCIIOJIb30BaHUE BHJICOMATEPHAIIOB); MPU3HAKOB NMPOTEKAHUS KAUECTBEHHBIX PEaKIUl
Ha MOHBI (MarHus, Kajablus, amoMuHus, nuHka, xenesa(ll) u xenesza(lll), mequ(ll);
HaOJII0IeHNe U OMMCAaHUE MPOLECCOB OKPAIIMBAHUS TNIAMEHH MOHAMM HATpHs, Kalus

U Kamplus (BO3MOXKHO  HCIIOJIb30BAHHE  BUJECOMATEPUATIOB);  MCCIICIOBAHHE




aM(pOTEpHBIX CBONCTB THAPOKCHIA ATIOMUHUS M THIPOKCHAA IIMHKA; pPEIICHHE

OKCIICPUMCEHTAJIBHBIX 3a4a4 I10 TEME «Baxxneinme MeTaJIbl U UX COCOAUHECHUA»

XHUMHA ¥ OKpYXKarolas cpena

4.1

HoBsie marepuainbl U TeXHOJOTMU. BemecTsa U Mareprualibl B IOBCEIHEBHOM KU3HU
yeJoBeKa. XUMUS U 3J10pOBbe. be3onacHoe MCIoyib30BaHUE BEIIECTB U XUMHYECKHUX

peakuuii B ObITy. [IepBas MOMOIIb MPH XUMUYECKIX 0KOTAX M OTPABICHUSX

4.2

4.3

OCHOBBI JKOJIOTHYECKON TPaMOTHOCTH. XHMHUYECKOE 3arps3HEHUE OKpPY Karollen
cpenpl IIJIK. Ponmp XuMum B pemieHHMM HKOJIOTHYECKHUX Tmpobiem. I[lpupoaHbie
UCTOYHUKU YTIACBOMOPOAOB (yroilb, MTPHPOAHBIN Tra3, He(Th), MPOMYKTH HX
nepepaboTKU, UX POJIb B OBITY U MPOMBILIUIEHHOCTH

XVUMUYECKUN SKCIEPUMEHT: HU3ydeHHEe o00paslloB MarepHalioB (CTEKJIO, CIUIaBbI

METaJIJIOB, MTOJINMEPHBIE MaTEPUAIIbI)




IPOBEPSIEMBIE HA OI'D ITIO XUMUU TPEBOBAHUS K
PE3YJbTATAM OCBOEHUS OCHOBHOM OBPA30OBATEJIBHOM
IMPOT'PAMMBI OCHOBHOI'O OBIIEI'O OBPA3OBAHUSA

Kon
npoBepsieMo
ro
TpeOOBaHUS

IIpoBepsiemble TPeGOBaHMS K NMPEAMETHBIM pe3yJbTaTaM 0a30BOr0 YPOBHS
OCBOEHHUS OCHOBHOI1 00pa3oBaTe/IbHOM NPOrpaMMbl OCHOBHOTI'0 001IIET0
o0pa3zoBanusi Ha ocHoBe PI'OC

1

11

1.2

[IpencraBnenue:

0 IO3HABAEMOCTU SBJICHUH Inpupoabl, IOHHUMAHUC O0OBEKTUBHONM 3HAYMMOCTH
OCHOB XHMHUYECKOM HAayKH Kak obnactu COBpPCMCHHOT'O €CTCCTBO3HAHMA,
KOMIIOHCHTAa 06H_Ieﬁ KYJIbTYpbl H HpaKTH‘ICCKOﬁ JCATCIIbHOCTH 4YCJIIOBCKA B
YCJIOBUAX COBPEMCHHOI'O O6HI€CTBa; IIOHUMAaHUEC MCECTa XHUMHUHU CPCAU APYIrux

C€CTCCTBCHHBIX HAYK

O HayY4YHbIX MCTOJAAX IIO3HAHUA, B TOM HYHCIIC OSKCICPUMCHTAJIBHBIX U
TCOPCTUYCCKUX MCETOAAX HCCICAOBAHMA BCIICCTB M H3YUCHUA XHUMHYCCKHUX
peaKHHﬁ; YMCEHHUC HCIOJIB30BATh MOACIU JIsA 00BsACHEHUS CTPOCHUA aTOMOB U

MOJIEKYJ

1.3

0 cdepax mNpoPeCcCHOHATHHOM NEATETbHOCTH, CBS3aHHBIX C XUMHUEH W
COBPEMEHHBIMH TEXHOJIOTHUSMU, OCHOBAHHBIMU Ha JOCTIIKEHHUSIX XUMHUYECKOM
HayKH, YTO TIO3BOJHUT OOYYaIOIIMMCS pacCMaTpUBaTh XUMHUIO Kak chepy cBoei
Oynymeit mpodecCHOHAaTbHOW NeATEeNbHOCTH W CAENaTh OCO3HAHHBINH BHIOOD
XUMUHU KaK MpoUILHOTO IPEIMETa MPHU MEPEX0/i€ Ha YPOBEHBb CPEAHETO 00IIIEeTro

o0Opa3oBaHUs

Bnagenne cucreMol XMMHMYECKMX 3HAaHHUHA H YMCHUC TPUMCHATH CUCTEMY

XUMHNYECKUX 3HaHI/II71, KOTOpas BKIIIOYACT!:

2.1

BaOXHEUIIIE XUMHUYECKHE TOHATHS: XUMHUYECKUU DJIEMEHT, aToM, MOJIEKyIa,
BEIIECTBO, TIPOCTOE U CJIOXKHOE BEIIECTBO, OJHOPOJHAS W HEOAHOPOJIHAS CMECH,
OTHOCHUTENIbHBIC aTOMHAs U MOJIEKYJISpHAs MacChl, KOITUYECTBO BEIIECTBA, MOJb,
MOJIIpHAsi Macca, MOJSIPHBIN 00BEM, OKCHJ, KHCIIOTa, OCHOBAHHE, COJIb (CpETHss),
XUMHUYECKasl pPeakiusi, Peakldu COCIUHEHHUS, PEaKIUU Pa3OoKEHUs, pPeaKluu
3aMeIIeHus, peakuud OOMeHa, TemIoBol JPQeKT peakuuu, OSK30- U
SHIOTEPMHUYECKUE PEaKIUU, PACTBOpP, MAccoBasi IOl XUMHUECKOTO JJIeMEHTa B
COCAMHCHNH, MaCCoBad J0JIs1 U MPOUCHTHAaA KOHIECHTPAaW BCUICCTBA B PaCTBOPE,
SIpO aToMa, JJIEKTPOHHBIM CIIOM aroma, aromMHas oOpOuTalb, paguyc aroma,

BAJICHTHOCTDB, CTCIICHb OKHUCJIICHUS, XUMHNYCCKAasA CBA3b, SJICKTPOOTPHULIATCIIBHOCTD,




2.2

MOJIIpHAs M HEMOJISIPHAs. KOBAJIGHTHAS CBS3b, HIOHHAS CBSI3b, METAJUIMYECKAs CBSI3b,
KpUCTa/NIM4ecKasl pemérka (aToMHasi, MOHHAs, MeTaIn4yecKas, MOJIEKYJIIpHasi),
WOH, KAaTHOH, aHUOH, JJIEKTPOJUT ¢ HEIIEKTPOJUT, DICKTPOIUTHUECKAS
JUCCOLMAIUS, PEaKIUd HOHHOTO OOMEHa, OKHUCIMTEIbHO-BOCCTAHOBHUTEIHHbBIE
peaxkiuu, OKUCIUTEIh U BOCCTAHOBUTENb, OKHUCICHHE U BOCCTaHOBJICHUE,
ANIEKTPOJIN3, XUMHUYECKOE paBHOBECHE, OOpaTUMble U HEOOpaTUMbIE PEaKIHH,

CKOPOCTb XUMUYECKOM peakuuu, katanusarop, 111K, koppo3ust MeTauioB, CILIaBbI

OCHOBOITIOJIAararoIMEe 3aKOHbI XUMHUH: 3aKOH COXpPaHCHHA MACChI, nepnonﬂqecxnﬁ

3akoH J[.M. MeHeneeBa, 3aKOH MOCTOSHCTBA COCTaBa, 3aKOH ABOTapo

2.3

3.1

3.2

3.3

3.4

TEOPUM XUMHUHU: ATOMHO-MOJICKYJISIDHAsE TEOPHs, TEOPHUS DIIEKTPOIUTHYECKOU

IUCCOLIAAIIAN
Biianenne ocHOBaMU XMMHYECKON TPaMOTHOCTH, BKITFOUYAIOIICH:

yMEHHUE TPAaBUIIBHO KCIIOJB30BaTh M3YYCHHBIC BEIIECTBA M MaTepHaibl (B TOM
Yrce MUHEpPAIbHbIE yI0OPEHHS, METaUIbl U CIUIABBl, IPOAYKTHI NepepadOTKu
MPUPOJHBIX HCTOYHUKOB YIJIEBOJOPOJOB (YIJisi, MPUPOJHOTO ra3a, HedTH) B
6I)ITy, CCIIbLCKOM XO3$IﬁCTBC, Ha HpOH?;BOI[CTB@ U IIOHUMAHHUC 3HAYCHUIA )KI/IpOB,
0€JIKOB, YIJIEBOJIOB JUIs OpraHU3Ma 4ejOBeKa; YMEHHE POTHO3UPOBATh BIUSHHUEC
BEIICCTB M XWMHUYECKUX IPOIECCOB HA OPraHWU3M YEJIIOBEKA U OKPYKAIOUIYIO
MIPUPOIHYIO CPEIy

yMEHHE HWHTETPUPOBATh XMUMHUYECKHE 3HAHUS CO 3HAHUSIMH JAPYTUX YUEOHBIX
MpeIMETOB

HaJIM4YUe OMBbITa PabOTHI C PA3NUYHBIMU HUCTOYHHKAMHU HH(DOpPMAIMH MO XHUMHH
(Hay‘-IHaSI 158 Haquo-nonmepHas{ JIHTepaTypa, CJ'IOBapI/I, CHpaBO‘IHI/IKI/I, I/IHTepHeT-
pecypchl)

yMeHHe 00bEeKTUBHO OIIEHUBATh MH(OPMAIIHIO O BEIIECTBAX, UX MPEBPAIICHUIX U
MIPaKTUYECKOM NMPUMEHEHUH M YMEHHUE HMCIOJIb30BaTh €€ AJis pelleHus yuyeOHo-

ITO3HABAaTCJIbHBIX 3a/1a4

Brnanenue ocHOBaMHM MOHATUHHOIO amnmapara U CUMBOJUYECKOrO SI3bIKa XUMUHU
JUTSL COCTaBJICHUST (POPMYJI HEOPTaHMYECKUX BEIIECTB, YPAaBHEHUM XMMHYECKHUX

peakiuii; ocHoBaMH xuMudeckoit HomeHknatypsl (IUPAC u TpuBuansHoi)

YMeHue oOBSACHATH CBS3b ITOJOKEHHUS JJIEMEHTa B HepHOﬂquCKOﬁ CUCTEMC C
YHUCJIOBBIMU XapaKTCPUCTUKAMU CTPOCHUA AaTOMOB XHMHUUCCKHX OJJICMCHTOB
(COCTaB " 3apsan aapa, 06]1166 YHUCJII0 SHCKTpOHOB), pacnpeaciiCHUEM 3JICKTPOHOB

I10 SDHEPIre€TUICCKUM YPOBHAM aTOMOB IIEPBBIX TpéX IEprUoa0B, KaJIud U KaJIbLUA

[IpencraBnenue 0 MNEPUOJUYECKONM 3aBUCUMOCTHM  CBOMCTB ~ XHMHYECKHX




3JIEMEHTOB (paZuyc aToma, 3JIEKTPOOTPHULATEIBHOCTB), MPOCTBIX M CIOMKHBIX
BEIIECTB OT IOJOXKEHUs 3i1eMeHToB B Ilepumonmueckoil cucreme (B MalbIx

Ieprojax U IIaBHBIX NOArPYIIAX) U IEKTPOHHOIO CTPOEHUS aToMa

7 YMeHue KinaccupuiupoBaTh:
7.1 XUMHYECKHUE JIEMEHTHI
7.2 HEOPraHUYECKHE BEIIECTBA
7.3 XUMUYECKUE PEAKIINH
8 YMeHue onpenensiTh:
8.1 BaJICHTHOCTh M CTETICHb OKUCIICHUSI XUMHUYECKUX JICMEHTOB, 3apsii HOHA
8.2 BH/JI XUMHYECKOU CBSI3U M THUIT KPUCTAIUTMYECKON CTPYKTYPBI B COCTUHEHUSX
8.3 XapakTep cpeibl B BOJHBIX PACTBOPAX BEIIECTB (KUCIOT, OCHOBAHUH )
8.4 OKUCJIUTETh U BOCCTAHOBUTEITH
9 YMeHue XxapakTepru3oBaTh (GU3NUECKUE U XUMUYECKHUE CBOMCTBA:
9.1 MPOCTBIX BEMIECTB (KHCIOPOJ, O30H, BOAOPOJ, rpadut, aama3, KPeMHHIA, a3o0T,
' dbocdop, cepa, XI0p, HATPUH, KM, MATHUN, KAJIbIIWHA, A TFOMUHHH, KEJIE30)
CIIOKHBIX BEIECTB, B TOM YHCJIEC HX BOJHBIX pacTBOpPOB (BOAa, aMMHAK,
XJIOPOBOJIOPO, CEPOBOJIOPOA, OKCHIBI U THUAPOKCHAbI MeTamoB |-lIA rpymm,
9.2 amomununs, meau (I), nunka, xenesa (11 u Ill), okeuasr yraepoxa (I u 1V),
kpemuus (1V), azora u docdopa (Il u V), cepst (IV u VI), cepnucras, cepnas,
a3o0TucTas, a3oTHas, (hochopHas, yrojibHas, KpDeMHHEBAsI KHCIIOTA U UX COJIN)
MIPOTHO3MPOBATh M XaPaKTEPHU30BATh CBOWCTBA BEMICCTB B 3aBHCHMOCTH OT WX
9.3 cocTaBa M CTPOCHHUS, MPUMEHEHHUE BEIIECTB B 3aBUCUMOCTH OT UX CBOWCTB,
BO3MOXXHOCTh TIPOTCKAHUS XUMUICCKUX MTPEBPAMICHUH B PA3JTMIHBIX YCIOBUSIX
10 YMeHUE COCTaBJISATh MOJICKYJISIPHBICE M HOHHBIC YpPaBHEHUS PEAKIUH, B TOM
qucre:
10.1 peakiuii HoHHOro oOMeHa
10.2 OKHCIIUTEIBHO-BOCCTAHOBUTENbHBIX PEAKIINI
103 WUTIOCTPUPYIONTNX ~XMMHYECKHE CBOMCTBA HW3YYCHHBIX KJIACCOB  (TpyIIm)
' HEOPTaHMYECKUX BEIIECTB
104 MOATBEPIKIAIONIUX TEHETHUECKYIO B3aUMOCBSI3b MEKIY HUMHU
11 YMeHHe BIYUCIATH (IPOBOIUTH PACUEThI):
111 OTHOCHUTEIIbHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MAacChl BEIIECTB, MACCOBYIO JIOJIO
' XUMHYECKOTO JJIEMEHTA B COSAMHCHHUH
11.2 MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE,




11.3

KOJIMYCCTBO BCUICCTBA U €TI0 Maccy, 00bEM Ta30B

11.4

I10 YpaBHCHUAM XHUMHYCCKHUX peaKHI/Iﬁ N HaXOOUTh KOJIMYECTBO BE€HIICCTBA, 00BEM

Y MacCy peareHTOB WM IPOLYKTOB PEAKLIUU

12

Bunanenue (3HaHue 0CHOB):

121

OCHOBHBIMH METOJJaMU HAy4YHOTO I[IO3HaHUs (HAOJIOJEHUE, HW3MEpeHHe,
AKCIIEPUMEHT, MOJICTTUPOBAHUE) MPU U3YUEHUU BELIECTB U XUMHUECKUX SBJICHUII;

yMeHHue chopMyTUpOBaTH MPOOIEMY U TIPEITIOKUTH ITyTH €€ PeIICHUs

12.2

12.3

13

131

13.2

13.3

13.4

0e30macHOil paboOThl ¢ XMMHUYECKUMHU BEIIECTBAMHU, XUMHUYECKOW IMOCYI0U U

nabopaTOpHBIM 000PYI0BaHUEM

mpaBwiIaMd 0e30MacHOro oOpalleHusi C BEIIeCTBaMHU, HCIOJIb3YEMBbIMU B
MTOBCEIHCBHOM KHM3HU, MMPABUJIAMH MTOBEACHUS B LEISX COSPEIKEHUS 3OPOBBS U
OKpY’Karolleld MpUPOIHON Cpelibl; MOHUMaHKHE Bpeaa (OMacHOCTH) BO3JACHUCTBUA
Ha >KUBBIE OpPraHU3MBI OMNPENEIEHHBIX BEIIECTB, CIIOCOOOB YMEHBIIECHUS W

IpeaoOTBpallCHHUA UX BPpECAHOI'O BO3,H€I>'ICTBI/I$I

Hannuaue MPAKTUYCCKUX HABBIKOB INNIAHUPOBAHUA W OCYHICCTBJICHUS CIICAYIOIINX
XUMHUYCCKHUX SKCIICPUMCHTOB:

HU3Y4YCHUC W OIIMCAHUC Q)HSHHGCKHX CBOMCTB BCIICCTB, O3HAKOMIJICHHEC C
(1)H31/I‘-I€CKI/IMI/I U XUMHUYCCKUMHU  ABJIICHUAMH, OIIBIThI, WIJIHOCTPHUPYIOIIUC
IIPpU3HAKU TPOTCKAHUA XUMHUYCCKUX peaKI_II/Iﬁ

HU3YYCHUC CII0CO00B pa3aciiCHuA cMmecei

MOJIYUCHHUEC KHUCIOpOAa U HU3YYCHHUE CTO CBOfICTB; MMOoJIyd€HHue BOAOpPOHda U
HU3YYCHUC €TO CBOI\/’ICTB; MOJIYUCHHUEC YIJTICKHUCIIOTO I'a3a U U3YUCHHUEC €ro CBOI\/’ICTB;
MOJIYUCHHUEC aMMHaKa U U3Y4YCHUC €TI0 CBOICTB

[IPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHON MacCOBOM J0JE€H PacTBOPEHHOIO

BEIECTBA

135

NPUMEHEHHE HWHJMKAaTOPOB (JlakMyca, METWIOpaHXka U (eHondranenHa) amis

OIpEeICTICHUS XapaKTepa CPe/ibl B paCTBOpaxX KUCIOT H HIeT04ei

13.6

HCCIICAOBAHUEC U OIIMCAHUE CBOWCTB HCOPraHMYCCKHUX BEIICCTB PA3/IMYHBIX KJIIACCOB;
HU3y4YCHHC BBaHMOﬂeﬁCTBHH KHCJIOT C MCTallaMd, OKCHAaMH  MCTAaJlIOB,
pPaCTBOPUMBIMM ¥ HCPACTBOPHMBIMU  OCHOBAHHAMU, COJILIMHU;  MOJTYYCHHC
HEPAaCTBOPHUMBIX OCHOBaHHﬁ; BBITCCHCHUC OAHOr0 METallla APYyruM M3 pacTBOpa

COJIM; uccleoBaHue aM()OTEPHBIX CBOMCTB THAPOKCHIOB ATFOMUHUS U IIMHKA

13.7

pPEIICHUE OJOKCICPUMCHTAJIBHBIX 3aJad IO TEMaM: «OCHOBHBIE  KJIACCHI
HCOPTraHNYCCKUX COCﬂHHCHHﬁ)); ((BJICKTpOJ'II/ITI/I‘-ICCKaSI JUCCOMaI s

«Baxnennme HeMeTalabl M HX COCOUHCHHA», «BakHeHIIne MeTallIbl B HX




COCONHCHUA»

XHUMHAYECKHE SKCIIEPUMEHTBI, WILTIOCTPUPYIOIINE IPU3HAKH MPOTEKAHUS PEaKIIUi
MOHHOTO OOMEHA; KA4YeCTBEHHBIC PEAKIMM Ha TPUCYTCTBYIOIIUE B BOIHBIX
13.8 pacTBOpax HWOHBI: XJIOpHA-, OpoMua-, HoauI-, cyibdar-, docdar-, kapooHAT-,
CWIMKAT-aHUOHBI, TUIAPOKCUI-HOHBI, KAaTHOHBI AaMMOHUS, MAarHus, KaJbIlus,

AFOMUHMS, Kene3a (2+) u xenesa (3+), menu (2+), UHKA

14 VMenue:
141 MPEJICTaBIATh PE3yJbTaThl JKCIIEPUMEHTa B ()OpME BBIBOJOB, JOKAa3aTENbCTB,
' rpadUKOB U TAOIUI] ¥ BBISBIISATH IMITHPUICCKUE 3aKOHOMEPHOCTH
YCTaHABIIMBATh CBSI3W MEXAY pEAIbHO HAOOaeMBIMH  XUMHUYCCKUMHU
14.2 SIBJICHUSIMU M MPOLIECCAMHU, MTPOUCXOAIIMMHE B MAKpO- U MUKPOMHPE, O0BACHATH

IIPUYMHBI MHOT000pa3us BELIECTB

HEPEYEHDB 3JIEMEHTOB COJAEPKAHMUS, IIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUU

Kon IIpoBepsieMblii 3JIEMEHT COAePKAHUSA
1 [lepBoHavaIbHbIE XUMUYECKUE MTOHSATHUS
11 Yuctele BemecTBa 1 cMecu. CriocoObl pa3aeneHus: cMecei
19 ATOMBI U MOJEKYJbl. XUMUYECKUE AIEMEHThl. CHUMBOJIBI XUMHUUYECKUX JJIEMEHTOB.
' IIpocTeie U CIOKHBIE BELIECTBA.
13 Xumuyeckass (opmyna. BaJeHTHOCTP aTOMOB XHMHUYECKUX 3lieMeHTOB. CTerneHb
' OKHCJICHUS
3aKkOH TOCTOSIHCTBa  cocTaBa  BemiecTB. OTHocuTeNnbHass aTOMHas — Macca.
14 OTHocuTeNnbHas MOJEKYJsIpHas Macca. MaccoBas 10 XMMHUYECKOTO 3JIEMEHTa B
COCMHECHUU
L5 KomnyectBo BemectBa. Monb. Monsipuass macca. MousipHblii  00BEM  Ta30B.
' B3anMocBs3b KOJMYECTBA, MAaCChl U YUCIA CTPYKTYPHBIX €IMHUI] BEIIECTBA
16 ®u3nuecKkue U XMMUYECKHE SBJICHUS. XUMHUYECKas peakuus U €€ MpHU3HAKHU. 3aKOH
' COXPAHEHUS MacChl BENIECTB. XUMHUUECKHE YPAaBHEHUS
5 Ilepuonnueckuii 3akoH u Ilepuoanueckas cucrema XuMHUecKux 3yeMeHTOB [[.H.
MenneneeBa. CTpoeHHEe aTOMOB
Ilepnonnueckuit 3akoH. Ilepmonnueckas cuctemMa XMUMHUYECKHUX 3ieMeHTOB J[.M.
2.1 MenneneeBa. Ilepuoabsl u rpynnbl. PU3HMYECKUH CMBICH TOPSAJIKOBOTO HOMEpa,
HOMEPOB Neproa U IPyNIbl 3JIEMEHTA




2.2

Crpoenne atomoB. CocrtaB artoMHbIX saep. M3oromsl. OnekTponsl. CrTpoeHue
3JIEKTPOHHBIX 000JI04YeK aTOMOB MepBbIX 20 XMMHUYECKUX 1eMeHTOB [lepuonnyeckoit

cucremsl .M. Menaeneesa

2.3

3aKOHOMEPHOCTH B HM3MEHEHHHM CBOWCTB XHMHUYECKHUX OJJIEMEHTOB IEPBBIX TPEX
NEepUoJIOB, Kauus, Kainblus (paguyca aTOMOB,  JJIEKTPOOTPHUIIATEILHOCTH,
METAIMYECKUX M HEMETAINTMYECKUX CBOWMCTB) M HUX COEIMHEHUN B COOTBETCTBUU C

ITOJIOKCHHUEM 3JICMCHTOB B Hepno;mqecxoﬁ CUCTCMC U CTPOCHUCM UX ATOMOB

Crpoenue BelecTsa

3.1

Xumuueckass  cBsizb.  KoBaneHTHas  (MOJsipHasT U HEMOJIApHAsi)  CBS3b.
DIIEKTPOOTPULIATEIILHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHas cBs3b. Mertamnueckas

CBA3b

3.2

THUIbl KPUCTAIIMYECKUX PELIETOK (aTOMHAasi, MOHHAs, METAJUIMUECKasi), 3aBUCUMOCTD
CBOMCTB BEILIECTBA OT TUIA KPUCTAJUINYECKOM PEIIETKY U BUJA XUMUYECKOU CBA3U
BaxHelime npencTaBUTENM HEOpraHMYECKMX BemecTB. Hemeramnsl M uX

COCAMHCHUS. MeTtamisl 1 uxX COCIUHCHUA

4.1

Krnaccudukaiuss ¥  HOMEHKJIATypa HEOPraHWYEeCKUX  COCAMHEHHH: OKCHIOB
(comeoOpasyronue: OCHOBHBIC, KHUCIOTHBIC, aM(OTEpHBIC) M HECOJICOOpa3yIOIIuE;
OCHOBaHM (MIENOYM U HEPACTBOPUMbBIC OCHOBAHMUS); KMCIOT (KUCIOPOACOACPIKAIIINE

1 OECKHUCIIOPOIHbIE, OJTHOOCHOBHBIE U MHOTOOCHOBHBIE); COJIEH (CPEIHUX U KUCIIBIX)

4.2

4.3

4.4

duznyeckue M XMMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAIJIOB: BOJOPOJA,
XJIopa, KUCIOpO/a, cephl, a30Ta, Gocdopa, yriepoaa, KpeMHHUS

Puznyeckue U XMMHUYECKUE CBOMCTBA MPOCTHIX BEUIECTB-METAJUIOB: JINTHS, HATpu,
Kajusi, MarHusg W KaJbliUsg, aJlOMUHUS, JKeje3a. OJIEKTPOXUMHUYECKUI P
HanpsHKEHUH MeTalsIoB

@usnyeckue M XUMHYECKHE CBOMCTBA BOJOPOJIHBIX COEAMHEHHH HEMETaJJIOB:

XJIOPOBOJIOPO/Ia, CEPOBOAOPOIA, AMMHUAKA

4.5

duznyeckue U XMMHUYECKUE CBOMCTBAa OKcUA0B HemetaiuioB: cepsl (1V, VI), azora(ll,
IV, V), docdopa(lll, V), yraepona(ll, 1V), kpemuusa(lV). INomxydeHnue oxcumon

HEMECTAJIJIOB

4.6

Xummueckue cBorcTBa okcuaoB: MetawioB |A—IA rpymmn, nunaka, memu(ll) u sxenesa(ll,

I11). TToyueHre OKCUIOB METAILIIOB

4.7

XWMHYECKHE CBOWCTBA OCHOBaHMN W aMQOTEPHBIX THAPOKCHUIIOB (Ha MpUMEpe
TUPOKCUIOB AFOMHUHHUSA, KeJe3a, uHKa). llomyyeHne ocHOBaHWUN W aM(pOTEPHBIX

TUJIPOKCHJIOB

4.8

OO0mme XMMHYECKHE CBOMCTBA KHCIOT: XJOPOBOJOPOIHOHM, CEpOBOIOPOIHOM,




CepHHUCTOH, cepHOH, a30THOH, ¢ochopHON, KpeMHUEBOW, yrombHOH. Ocobble

XMMHYECKHE CBOMCTBA KOHIIEHTPUPOBAHHOW CEPHOM M a30THOM KHUCIOT. lomyuenue

KHUCIIOT
4.9 OO0me XuMHYECKUe CBOMCTBA cpenHuX coseid. [lomyuenue coseit
410 [Tonyuyenne, coOupaHue, paclio3HaBaHME BOJOPOJA, KUCIOPOAA, AaAMMUAKa,
' YIIIEKHUCIIOTO Ta3a B 1abopaTropuun
411 [lomyuenne amMmmuaka, CEpHOW W a30THOM KHCIOT B HpOMBIIUICHHOCTH. OOmme
' CHOCOOBI OJYYEHHS METAJUIOB
412 I'eHeTnyeckas CBs3b MEXAY KJIACCAMH HEOPraHMYECKUX COCIUHEHUM
5 XVWMHYECKUE PEAKIINH
Knaccudukanms XMMUYECKHMX pEaKIMid 1O Pa3IUYHBIM HpPU3HAKaM: 10 YHCIY |
5.1 COCTaBY YYacTBYIOILUX B PEaKIMH BEILECTB, MO TEIUIOBOMY 3P (EKTY, 10 U3MEHEHHIO
CTENEHEW OKUCIEHUSI XUMHUUECKUX 3JIEMEHTOB
5 TermnoBoil 3¢(dekT XUMHUECKOW peaklnu, TEPMOXUMHUYECKHE YpaBHEHHs. DK30- U
' 9HIOTEPMHUUYECKUE PEAKIIMH. TEepPMOXUMHUUYECKNE YPABHEHUS
OKHCIUTEIIBHOBOCCTAHOBUTENIBHBIE  peakuuu. OKHUCIUTENIM M BOCCTAHOBUTEIU.
5.3 [Ipoueccel OKUCJIEHUS u BOCCTAHOBJICHMS. ONEeKTPOHHBIN OanaHc
OKHUCJIUTEIbHOBOCCTAHOBUTEIBHON PEAKIIUI
54 Teopust snekTponuTHUYECKOW Aucconuanuu. KaTHOHBI, aHUOHBI. OJIEKTPOJIUTHI U
' HedIeKTpoauThl. CUibHBIE U clladble 3JeKTPOIUThl. CTeneHb AUCCOalu
55 Peaxiiuu monHoro oomMeHa. Y ciaoBHS MPOTEKAHUS PEAKIIU MOHHOTO OOMEHa, MOJIHBIC
' Y COKpalI€HHbIE MOHHBIE YPAaBHEHUS PEAKIUI
6 XuMHS ¥ OKpYyXKarolas cpeia
BemecrBa u marepuanel B NOBCEIHEBHOM JKWU3HM 4ellOBeKa. be3omacHoe
6.1 UCIOJIb30BaHUE BELIECTB M XMMHMYECKMX peakuuil B ynaboparopuu u ObiTy. IlepBas
MOMOIIb MPU XUMUYECKUX 0’KOTaX U OTPABIICHUSAX
XUMHYEeCKOe 3arpsi3HEHHE OKpY’Karollell cpelpl (KUCIOTHBIE MOXAM, 3arpsi3HEHHe
6.9 NOYBBI, BO3/AyXa M BOJOEMOB), CHOCOOBl ero mnpenoTBpauienus IlpenenpHas
' nomyctumas koHentpamus Bemiects (I11K). Ponp xumuu B perieHn# 3K010rM4ecKUX
npobaem. YcuiaeHue napHUKoBoro 3¢dexra, pazpylieHne 030HOBOTO €05
[Ipumenenue cepsl, a3ota, Gocdopa, yriaeposa, KpeMHUS U UX COCTUHEHUN B OBITY,
MEAMIIMHE, TPOMBIIUIEHHOCTH U CelIbCKOM Xo3dicTBe. llpuMeHeHnue meramioB u
6.3 CIUIaBOB (CTajb, YyTyH, AIOPATIOMUHUI, OpoH3a) B OBITY M NPOMBINUIEHHOCTH HX

coenuaeHui. [loHATHE O KOPPO3MHM METAUIOB, OCHOBHBIE CIIOCOOBI 3alUTHI UX OT

KOPPO3UH




6.4

6.5

7.1
1.2
7.3

[IpupoaHbIe UCTOUHUKHU YTIIEBOJOPOIOB (YroJib, IPUPOAHBIN ra3, HePTh), MPOTYKTHI

uX nepepadboTku (OCH3UH), UX POJIb B OBITY ¥ IPOMBIILICHHOCTH

[lepBoHaYaNbHBIC MOHATHS 00 OPraHMYECKHUX BEIECTBAX KaK O COSAMHECHHUSIX YIiiepoja
(MeTaH, 3TaH, ATWJICH, AllCTHJICH, ATAHOJI, TJIMIIEPUH, yYKCycHas kuciota). [loHstue o
OMOJIOTHUECKH BAKHBIX BEIECTBAX: JKUpPaX, OCNKax, YIIeBolaX — M WX POJU B KHU3HU

YyeJoBeKa

PacuéTer:

o ¢popMysaM XUMHYECKUX COSTUHEHUIN

Macchl (MacCOBOM) JOJIM PACTBOPEHHOIO BEILIECTBA B paCTBOPE

N0 XUMHUYCCKUM YpPABHCHUAM




YYEBHO-METOJIMYECKOE OBECHEYEHUE OBPA30BATEJILHOI'O
MPOLIECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JI51 YHEHUKA

la6puensu O.C. xumus 8 kiacc: y4eOHUK Jisi 001Ie00pa3oBaTeIbHBIX OPraHU3aINN:
6a3oBbIii ypoBenb / ['abpuensn O.C., OctpoymoB WN.I'., CnankoB C.A. - 6-e usm., crep. -
Mockaa: IIpocsemienue, 2024.

I"a6puensu O.C. xumus 9 knacc: yaeOHUK sl 00111e00pa30BaTeIbHBIX OpraHu3aIuii:
6a3zoBbiii ypoBenb / ['abpuensu O.C., OctpoymoB U.I'., Cnaakos C.A. - 5-e u3a., mepepad. -
M.: IIpocenienue, 2023.

METOAUYECKHUE MATEPHUAJIBI JJIS1 YYUTEJIA:

JIMarHoCTHKa METANpeIMETHBIX Pe3yJIbTaTOB MPH 00y4YeHHUH XUMHUH B OCHOBHOM MIKOJIE
8-9 kmacc/ 3arpannunas H.A., Mupenkosa E.B./ Pycckoe cnoBo, 2020.

Xumust: 8—9-e ximaccel: 6a30BbIi YPOBEHB: METOAMUEcKoe ocodue k yueOnukam O. C.
I'abpuensna, U. I'. Octpoymona, C. A. Cnankosa / O. C. TI'abpuensn, C. A. CrnagkoB. —
4-e m3n., mepepadb. —M: [Ipocsemenue, 2022.

[Toypounsie pazpabotku no xumuu. 8 kiacc (K YMK O.C. TI'abpuensna (M.: dpoda))
Sctpedosa O. H./ UaTepmennarop, 2021.

[Toypounsie pa3paboTku 1o xumuu 9 kiacc. YHuBepcanbHoe wusnanue/ M. IO.
I'opxoBenko/ Bako, 2022.

Xumusa 9 xiacc. KonTponbHble U camocTosiTenbHbie paboTel k yueOHuky O.C.
I'abpuensna, U.I'. OctpoymoBa, C.A. CrnagkoBa. YMK I'abpuensna. K noomy OITY. ®I'OC
ITaBmoBa H. C. / Dk3amen, 2022.

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbl MW PECYPCbl CETH
HUHTEPHET;,

http://www.chemnet.ru I"azera « Xumus» u caiiT 1 yautens «5 uay Ha ypoK XUMHI»
http://him.1september.ru Enxunas komtekuus [{OP: TpeamerHas koyutekius « XUMUSD
http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-Hay4HBIE
skcniepuMeHThl: xumus. Kosnekus Poccuiickoro o6meo0pa3zoBaTeI»HOTO opTaia
http://experiment.edu.ru AJIXMMUK: caiit JI.FO. AnukGepoBoii
http://www alhimik.ru Bcepoccutickast ouMiraa MKoJIbHUKOB IO XUMUHU
http://www.chemistry.ru JIucranmuonnas OJIUMIIHAA o XUMHUH:
TEJIEeKOMMYHUKAIIMOHHBIA 00pa30BaTeNbHbIN MPOEKT
http://www.edu.yar.ru/russian/projects/predmets/chemistry /Tucranmnuonubie
IBPUCTUYECKUE OJIUMITAA/IBI IO XUMHH
http://www eidos.ru/olymp/chemistry 3anumarenbHas Xumus
http://sysmanova.narod.ru Kabuner xumuu: caiit JI.B. PaxmanoBoi
http://www 104.webstolica.ru Kinaccudukarust XuMUUECKHX peakini
http://classchem.narod.ru KouTpen — Xumus ans Bcex: y4eOHO-UH(POPMALMOHHBIH CaiT
http://www. nanometer.ru OnnaitH-cripaBo4HUK XUMHYecKuX dnemenToB WebElements
http://webelements.narod.ru [TomynspHas 6MOIMOTEKAa XUMUIECKUX DIIEMEHTOB
http://n-t.ru/ri/ps Caiit Alhimikov.net: yueOHbIe 1 cripaBOYHbIC MATEPUAIIBI TI0 XUMHUHU
http://www. alhimikov. net Caiir Chemworld.Narod.Ru -Mup xumun
http://chemworld.narod.ru Caiit «BupryansHast XuMHdecKast IIIKOJIa
http://maratakm.narod.ru Cait «Mup XuMum»



https://www.google.com/url?q=http://www.chemnet.ru&sa=D&usg=AFQjCNEyeESu6OOzTEFaCMu8_Ulfe-sC8g
https://www.google.com/url?q=http://him.1september.ru&sa=D&usg=AFQjCNG_cyDrE_ncu4TCpj18RL2Z98R-PA
https://www.google.com/url?q=http://school-collection.edu.ru/collection/chemistry&sa=D&usg=AFQjCNF8AMfGFxzxac0oWn2zF067Dh_8SA
https://www.google.com/url?q=http://experiment.edu.ru&sa=D&usg=AFQjCNHmVkI0-bYwPdOt9N5hgmLMe2Q7TA
https://www.google.com/url?q=http://www&sa=D&usg=AFQjCNETI5ilZ1Eiy6I8Z-LMAvfABOfL9w
https://www.google.com/url?q=http://www.chemistry.ru&sa=D&usg=AFQjCNG_n22P1sQ1hYPQJsMwDmWQbcrY8w
https://www.google.com/url?q=http://www.edu.yar.ru/russian/projects/predmets/chemistry&sa=D&usg=AFQjCNFmpDedGqgmo1JPAjz904V5Rl_eEA
https://www.google.com/url?q=http://www&sa=D&usg=AFQjCNETI5ilZ1Eiy6I8Z-LMAvfABOfL9w
https://www.google.com/url?q=http://sysmanova.narod.ru&sa=D&usg=AFQjCNGj2qjEtTK59ncE5xr-SHtY75leKA
https://www.google.com/url?q=http://www&sa=D&usg=AFQjCNETI5ilZ1Eiy6I8Z-LMAvfABOfL9w
https://www.google.com/url?q=http://classchem.narod.ru&sa=D&usg=AFQjCNHNzY7HvEepCAFVJE3HcpvpD3tAHw
https://www.google.com/url?q=http://www&sa=D&usg=AFQjCNETI5ilZ1Eiy6I8Z-LMAvfABOfL9w
http://webelements.narod.ru/
https://www.google.com/url?q=http://n-t.ru/ri/ps&sa=D&usg=AFQjCNF6qazrVRDaCWXmmr4II3M4NXOGUQ
https://www.google.com/url?q=http://www&sa=D&usg=AFQjCNETI5ilZ1Eiy6I8Z-LMAvfABOfL9w
https://www.google.com/url?q=http://chemworld.narod.ru&sa=D&usg=AFQjCNF_O64rZWil3r0eZoIC3aTaW3Kymw
https://www.google.com/url?q=http://maratakm.narod.ru&sa=D&usg=AFQjCNEZSOgO5ASgB66_tATnaoluINmH1w

http://chemistry. narod.ru XuMuK.py: caiiT 0 Xumuu

http://www.edu.yar.ru/russian/cources/chem XumuueckuiinoprainChemPort.Ru

http://www.chemport.ru Xumuueckuit cepsep HimHelp.ru: yueGusle U crpaBOYHBIE
MaTepHaIbl

http://www himhelp.ru Xumus: Martepuansl « Bukuneann» — CBOOOHON SHITUKIONEIUN

http://ru.wikipedia.org/wiki/Xumust Xumust 11 BceX: WUTFOCTPUPOBAHHBIC MATEPUAIIBI 110

o01eit, opraHu4ecKON 1 HEOPTraHUIECKON XUMHH

http://school-sector.relarn.ru/nsm Xumust u sxuzab — XX| Bek: Hay4yHO-TIOMYJSPHBINA

KypHaI

http://www.hij.ruXumo3a: coobiiecTBo yunteneit xumuu Ha nopraie «CeTb TBOPUYSCKUX
yuuTenen»

http://it-n.ru/communities.aspx?cat_no=4605&tmpl=com IlIxonsHIKaM
0 XMMHH: CAUT XuMuueckoro daxkynprera Antl'Y

http://www chem.asu.ru/abitur DnekrponHas OnONIMOTEKA MO XMMUHU U
TEXHHUKE

http://rushim.ru/books/books.htm DnextponHas OuOIMOTEKA YYEOHBIX MaTEPUANIOB
o xumun Ha nopraine Chemnet

http://www.school2.kubannet.ru Dunuknonenus «IIpupona Hayku»: Xumust

MATEPHAJBHO-TEXHUYECKOE OBECHEYEHHME OBPA3OBATEJIBLHOI'O
MPOLIECCA:

Ne MatepuaibHO — TEXHUYECKOE OCHAIleHUE KaOWHETa XMMUU
n/n
1. 1. APM yuurens ¢ noctynoM K cetu UHTepHeT.
CocTaB KOMILIEKTa
APM yuurens:
o IIK;

® MOHHTOP, MbIIIIb, KJIABUATYPA, KOJIOHKH, HAYITHUKH C MUKPO(POHOM;
¢ Web- kamepa;

® [IPUHTED;

® JICTOYHUK OecriepeOOWHOTO MUTAHHS.

® CKaHep.

2. Mebens:

- cTOJ yuuTens — 1 mT;

- cTyn yuurens — 1 mr;

- CTOJ y4yeHudecKkui — 9 m;

- CTyJ yueHudeckui — 18 mir;

- CTeUTaK KHIDKHBIN — 2 IIT;

- ceitd — 1 mr.

. Jlocka mkoybHas — 1 mT.

. JleMoHCTpanmmoHHOE 000PYI0BaHNE TIO XUMHUHU.

. JleMOHCTpalMOHHbIE TUTAKATHI TI0 XVUMHHU.

. IleuaTHble ¥ AIEKTPOHHBIC YIeOHBIC U3TAHNUS.

. [TeyatHple TUIAaKTHYECKUE U YIEOHO-METOIUUECKUE U3AHNSI.
. Buprtyanenas xumndeckas naboparopus 8-9 kiacc.

O~NO Ol bW



https://www.google.com/url?q=http://chemistry&sa=D&usg=AFQjCNEZNQQtL8XhdjtWENzIhYzv0APQ0g
https://www.google.com/url?q=http://www.edu.yar.ru/russian/cources/chem&sa=D&usg=AFQjCNHT1CCiEy_Plv7sGskxU5RIph1FNg
https://www.google.com/url?q=http://www.chemport.ru&sa=D&usg=AFQjCNGqqtR6o-Rp9vW4JXgWoQEQMIzuDg
https://www.google.com/url?q=http://www&sa=D&usg=AFQjCNETI5ilZ1Eiy6I8Z-LMAvfABOfL9w
https://www.google.com/url?q=http://ru.wikipedia.org/wiki/%25d0%25a5%25d0%25b8%25d0%25bc%25d0%25b8%25d1%258f&sa=D&usg=AFQjCNFHqeSlqf1Rw9OjR7L7clPzcXy7hg
https://www.google.com/url?q=http://school-sector.relarn.ru/nsm&sa=D&usg=AFQjCNH3Rv_3EdEFFqUG1VtcHSheANRJ2Q
https://www.google.com/url?q=http://www.hij.ru&sa=D&usg=AFQjCNGKeEAGmT5nxuBnu73DX6_muvt6qA
https://www.google.com/url?q=http://it-n.ru/communities.aspx?cat_no%3D4605%26tmpl%3Dcom&sa=D&usg=AFQjCNEdBv2k2sV2JCy_sr2RvnGEzpIhfQ
https://www.google.com/url?q=http://www&sa=D&usg=AFQjCNETI5ilZ1Eiy6I8Z-LMAvfABOfL9w
https://www.google.com/url?q=http://rushim.ru/books/books.htm&sa=D&usg=AFQjCNHMRUQq3fP2CfgCR7rpg1d2zaB9RA
https://www.google.com/url?q=http://www.school2.kubannet.ru&sa=D&usg=AFQjCNFn6-5ZXgiMD9Of_0efMR7lyobk5Q

KPUTEPUU U HOPMbI OHEHUBAHUSA OBYYAIOIUXCA 11O ®T'OC 000:

OueHkKa yCTHBIX OTBETOB.

Otmerka «5» - CTaBUTCS B TOM Cllydae, €CIM Y4YalllMHCsA IIOKa3bIBaeT BEPHOE
[IOHUMAaHUE XMMHUYECKOM CYIIHOCTH pPACCMATPUBACMBIX SBICHUNM M 3aKOHOMEPHOCTEH,
3aKOHOB U TEOPHUH, Ta€T TOUYHOE OIPECIICHNE U UCTOJIKOBAaHHE OCHOBHBIX ITOHATUH, 3aKOHOB,
TEOpUH, a TaKXKe IPAaBUIBHOE OIPENEICHUE XUMUYECKUX BEJIIMYMH, UX €AUHMI] U CIIOCOOOB
U3MEPEHUs; IPAaBUIBHO BBINOJHAET 4YEPTEKU, CXeMbl U TIpaduKU; CTPOUT OTBET IIO
COOCTBEHHOMY IIJIaHy, CONPOBOXJIAET paccka3 HOBBIMU IPUMEpPaMH, yMEET NPUMEHUTH
3HaHUS B HOBOW CHUTyallUU IPU BBIIOJHEHHUU MPAKTHYECKUX 3aJaHMI; MOKET yCTaHOBHTH
CBSI3b MEXKJIYy M3y4aeMbIM M paHEe M3YYEHHBIM MaTEpHaJIOM IO KypCy XHMHH, a TaK K€ C
MaTepHaioM, YCBOCHHBIM 110 N3Y4YEHUIO IPYT'HX PEIMETOB.

Otrmerka «4» - CTaBUTCS, €CIM OTBET YYEHHMKA YJIOBJIETBOPSET OCHOBHBIM
TpeOOBaHUSAM K OTBETY Ha «5», HO JaH 0e3 HCHOJb30BaHUS COOCTBEHHOTrO IUIaHA, HOBBIX
MIPUMEPOB, O€3 MPUMEHEHHS 3HAHUN B HOBOW CHUTYyalllH, O€3 UCIOJIb30BaHuUs CBsI3EH C paHee
M3YyYEHHBIM MAaTepUaoM, YCBOGHHBIM NPH HU3YHYEHUHU JPYTUX MPEIMETOB; €CIU ydalluics
JOMYCTWJI OJHY OIIMOKY WIM HEe Oojee JBYyX HEIOYETOB U MOXKET MX MCIPAaBUTh
CaMOCTOSITEJIbHO WJIN C HEOOIbIIONH OMOIBIO YUUTE.

Otrmetrka «3» - CTaBUTCS, €CIAM YYallMHCS NPAaBWIBHO MOHUMAET XUMHUYECKYIO
CYLIHOCTb pacCMaTpUBAEMbIX SBICHMM U 3aKOHOMEpPHOCTEH, HO B OTBETE MMEIOTCA
OTJEeNbHbIE MPOOEJIbl B YCBOGHHUM BOIPOCOM Kypca XUMHUHU, HE€ MPENsITCTBYIOLIUE
JalbHEeHIIeMy YCBOCHHUIO ITPOrPaMMHOI0 MaTepuaia; yMeeT IPUMEHSTh [10Jy4YeHHbIC 3HAHUS
IIPU PELIEHUH IPOCTHIX 33]a4 C MCIOJIb30BaHUEM T'OTOBBIX (POPMYJI, HO 3aTPyIHSAETCS MPU
peleHny 3ajad, TpeOyrolmux HpeoOpa3oBaHUsl HEKOTOPHIX (GOpMyH; JOIMyCTUI He Oojee
oIHOW TpyOOol ommOKM M JIByX HENOUYeTOB, HEe Oojee oxHOW TpyOod M OJHOHN He TpyOoit
omnOku, He Ooyiee NBYX-TpeX He IpyObIX omMOOK, OAHOM He rpy0Ooil OomuOKM M TPEX
HEJ0YETOB, JOMYCTUJI YEThIPE WK MATh HEI0UYETOB.

OtrMmeTKka «2» - CTaBUTCS, €CIM y4YalIUiiCs HE OBJIALE]I OCHOBHBIMM 3HAaHUSAMU U
YMEHUH B COOTBETCTBUU C TPEeOOBaHUSAMHU IPOrpaMMbl U JIOMYCTWJI OoJbllie OIHOOK U
HE/I04ETOB, YeM HEOOXOUMO JJISl OLEHKH «3».

Onenka nuCbMEHHBIX padoT.

OtmeTka «5» craBuTCs 3a paboTy, BBIMOJHEHHYIO IOJHOCTBIO O3 OIMOOK
HE/I0YETOB.

OtmeTka «4» cTaBUTCA 32 PabOTy, BBIOJHEHHYIO MOJHOCTHIO, HO NMPU HAJINYMU B
Hel He OoJiee 0IHOM Tpy0Ooii OITMOKHK M OJTHOTO HEJ0UYeTa; He OoJiee TPeX HEJ0UETOB.

OtmeTka «3» CTaBUTCA, €CIM YYEHHMK BBINOJHWI TPAaBUWIBHO He MeHee 2/3 Bceil
paboTHl UK TOMyCTHI He Oosee oHOM rpy0oit OomMOKU 1 IBYX HEJ0YETOB, HE Oosee 0THON
rpy0oif U oxHOM HerpyOoii ommOKku, He Oonee Tpex HerpyObIX OIMOOK, OAHON HerpyOoi
OIMOKH U TPEX HEIOUETOB, PU HAJTMYUH YETHIPEX-TISATH HEJJOUECTOB.

OTmeTKa «2» CTaBUTCS, €CIU YHUCIO OIIMOOK M HEIO0YETOB IPEBBICHIO HOPMY
OIICHKH «3» WJIM BBIMOJHEHO MPABHIIBHO MEHee 2/3 Bceil paboTHhl.

=

Onenka KOMOMHHUPOBAHHBIX KOHTPOJIbHBIX PadoT.

[Ikana nepeBojia B NATHOAIUIBHYIO CUCTEMY OLIEHKH
OtmMmetka «5» craButcs 3a BoimosiHeHHE 90-100% paboThI.
Otmetka «4» craButcs 3a BeinoiaHenue 70-89 % paboThr;



OtMmeTka «3» craBurcs 3a BeionHenne 50-69%
OTMeTKa «2» CTaBUTCS 3a BBITIOJIHEHHE MeHee 50%,

KpnTepml OLCHUBAHUSA TECTOBBIX KOHTPOJIbHBIX pa60T.

[Ikana mepeBoia B MATHOALIFHYIO CHCTEMY OIEHKH
Otmetka «5» ctaButcs 3a BoinonHenue 90-100% paboTsl.
Otmetka «4» craButcs 3a BeinoaHenue 70-89 % paboTsr;
OtmMmetka «3» craBuTCs 3a BbinosiHeHne 50-69%

OTMeTKa «2» CTaBUTCS 3a BBINIOJIHEHHE MeHee 50%,

Kputepun oueHnBaHus IKCNIEPUMEHTAJIbHBIX YMEHU
(1abdopaTopHble M MPAKTUYECKHUE 3aIaHUSA).

OtMmeTKka «5» cTaBUTCS eCiii padOTa BBINOJIHEHA MOJTHOCTHIO U MPAaBUILHO, CIIETAHbI
NIpaBUJIbLHBIE HAOIIOICHHS U BHIBOJIBI,

HKCIIEPUMEHT OCYIIECTBIIEH M0 IJIaHy C YY€TOM TEXHHKHU 0€30MacHOCTH U MPaBHI pabOTHI C
BEIIECTBAMH U 000PYOBaHUEM;

MPOSIBIICHBl OPraHU3AIMOHHO - TPYIOBBIE YMEHHS, MOJICPKUBAIOTCA UYUCTOTAa paboyero
MeCTa ¥ MOPAIOK (Ha CTOJIE, SKOHOMHO UCIIONIB3YIOTCS PEaKTHBHI)

OtMmeTKka «4» cTaBUTCS eclid paboTa BBIMOIHEHA MPABUIBHO, CACNAHbl IPaBUIIbHbBIE
HAOJIOACHNST M BBIBOJBL, HO TPU ITOM OKCIEPUMEHT IPOBEACH HE TIOJHOCTHIO WA
JIOTYIIEHbI HECYIIECTBEHHBIE OMMOKH B paboTe ¢ BellecTBaMH U 000PYJOBAaHHUEM.

Otmerka «3» craBuUTCA ecnd paboTa BBHIMOJHEHA TNPABWIBHO HE MEHEEe 4YeM
HaMoJIOBUHY WJIM JIOMyIIIeHa CYIIECTBEHHAs OMIMOKA B X0Jie KCIIEpUMEHTa B OOBSICHEHHUH, B
opopmiieHHH pabOThI, B COOJIIOJICHUHM TPAaBWJI TEXHHKH OE30MaCHOCTH Ha paboTe C Be-
[IECTBAMH U 000PYIOBaHUEM, KOTOPASI UCTIPABIISIETCS TI0 TPEOOBAHHUIO YUHUTEIS

OTMmeTKa «2)» CTaBUTCS €CIIH JIONYIIEHBI 00jIee ABYX CYIIECTBEHHBIX OIIMOOK B XOJIE:
9KCIIEPUMEHTA, B 00BSICHEHNH, B 0()OPMIIEHUH padOThl, B COOJIIOICHUN MTPaBUJI TEXHUKU 06€3-
OMAaCHOCTH NpH paboTe ¢ BellecTBaMH M 000pYyNOBaHMEM, KOTOpPbIE yUaIIMHCS HE MOXKET
WCTIPaBUThH JTAKE TI0 TPEOOBAHHIO YUUTEIIS.

OueHka NpoeKTHLIX padoT.

Otrmerka «5» cTaBUTCS €ciIM LEdb YETKO c(OopMyiaupoBaHa M yOeTUTENIbHO
obocHoBaHa. [IpencTaBiieH pa3BepHYTHIN IJIaH JOCTHIXKEHHs Lenu mpoekra. Tema mpoekrta
packpelTa IOJIHOCTBIO M HcuepmbiBarome. PaboTa coAepKUT IOCTaTOYHO IOJIHYHO
uHbOpMALMI0O U3  pa3lMYHBIX ~ HCTOYHMKOB. IlpeacraBieH  aHamu3  CUTYyaluid,
CKJIa/IbIBaBUIMXCS B X0J1€ paboThl, CAeaHbl HEOOXOIMMbIE BBIBObI, HAMEUEHBI MEPCIEKTUBbI
paGotbl. Pabora oTiM4yaeTcss TBOPUECKUM TOAXOJOM, COOCTBEHHBIM OpPUTHMHAIbHBIM
OTHOIIIEHHEM aBTOpa K wHjaee TMpoekTa. PaboTa oTnuyaercs YETKUM M TPaMOTHBIM
oopmieHrEeM B TOYHOM COOTBETCTBMU C YCTAHOBJICHHBIMH IpaBHJIaMH. BeicTymieHue
COOTBETCTBYIOT TpEOOBAaHUSAM IPOBEJIEHUS IMpPE3EHTAlMM, OHO HE BBHIIJIO 3a PaMKH
perinaMeHTa, aBTOp BIAZEET KyJIbTypOil OOIIEHHS C ayIuTOpHed, Mpe3eHTalUs XOpPOIIOo
MIOATOTOBJICHA, AaBTOPY YJAJIOCh 3aMHTEPECOBATH ayaUTOpUI0. [IpOXyKT MONHOCTBIO
COOTBETCTBYET TpeOOBaHMSIM KauecTBa  (dCTETHYEH, YyA00€H B  HCIIOJIb30BaHHH,
COOTBETCTBYET 3asBJIEHHBIM LIEJISIM).

Otmerka «4» cCTaBUTCS eciad Lenb chopMyJIHpoBaHa, HO HE O0OOCHOBaHA.
[IpencraBnen KpaTkWil IUIAH JOCTMIKEHUS LEIW IPOEKTa. TemMa MpOeKTa pacKphiTa HeE
MOJTHOCThIO. PaboTa comepXuUT He3HAuUTeNbHBIH 00BeM MOAXoAfAIIel WHpOpMalUU U3
OrPaHUYEHHOI0 YHCIa OJHOTUIIHBIX UCTOUHHUKOB. [IpencTaBieH pa3BepHyThIH 0030p pabOThI
0  JIOCTWXKEHMIO  IIeJiei, 3asBIeHHBIX B mpoekre. Pabota camocrosTenbHas,



JIEMOHCTPHUPYIOIIAsl CEPbE3HYI0 3aMHTEPECOBAHHOCTh aBTOpA, MPEANPHUHATA IIONBITKA
NpeACTaBUTDb JIMYHBIN B3IV Ha TEMY IMPOCKTA, MNPUMCHCHBI 3JICMCHTBHI TBOPYCCTBA.
[IpennpuHATH NONBITKH 0(OPMUTH PaOOTY B COOTBETCTBHM C YCTAHOBJIIEHHBIMU IpaBUJIaMH,
NpUIaTh € COOTBETCTBYIOIIYIO CTPYKTYpPY. BBICTYIZIEHHE COOTBETCTBYIOT TpeOOBaHUAM
IIPOBE/ICHUS NPE3EHTALMM, OHO HE BBHIIUIO 3@ PAMKHM pPErJIaMeHTa, HO aBTOp HE BIIAJEET
KyJIbTYpOW OOIIEHUS C ayauTOpHel (yMEHHE OTBEYaTh HAa BOIPOCHI, JOKA3bIBaTh TOYKY
3peHust). [IpoyKT He MOJIHOCTBIO COOTBETCTBYET TPEOOBAHUM KauecTBa

Otrmerka «3» craBuUTCS ecad 1edb  CchOpPMYJIMpOBaHA HEYETKO JIMOO He
copmynupoBana. [IpencraBieHHbIN IU1aH HE BeIeT K JOCTHIKEHHMIO LIeIM Mpoekra. Tema
MpOEeKTa packpeiTa (pparMeHTapHO. bojpmias yacTh NpeACTaBICHHOW HWHpOpMANMKU He
OTHOCHUTCSI K TeMe paboThl. AHAJIN3 3aMEHEH KPAaTKUM OIIMCAHHUEM XOJa U MOpsKa PabOTHI.
ABTOp IpOSBUJI HE3HAUUTEIbHBIH MHTEPEC K TEME IPOEKTa, HO HE IPOJAEMOHCTPUPOBAI
CaMOCTOSITEJIbHOCTH B paboTe, HE HCIOJIb30BaJl BO3MOXHOCTH TBOpYECKOro mnoaxoxaa. B
MUCHMEHHOM YacTH pa6OTBI OTCYTCTBYIOT YCTAHOBJICHHBIC IIpaBUJIaMH MOPAAOK KW YCTKad
CTPYKTypa, JOIyLIEHbl OIIMOKM B 0GOpMIIEHUH. BBICTyIUIEHHE HE COOTBETCTBYET
TpeOOBAaHUSAM TPOBEINCHHUS NpPE3CHTAlMU. [IPOEKTHBI TPOMYKT HE COOTBETCTBYET
TpeOOBAaHUAM KauecTBa (ICTETHKA, YyJ00CTBO HCIHOJIb30BaHMS, COOTBETCTBHE 3asBICHHBIM
LEJISIM)

Ouenka yMeHUH pelIaTh pacyeTHbIE 3aJa4H.

OTtMeTKa «5» CTaBUTCS €CIM B JJOTUYECKOM PACCYkKICHUU U PEHICHUU HET OMMOOK,
3aJjaua perieHa parroHaIbHBIM CIIOCO00M;

OtrMmeTrka «4» CTaBUTCS €CIM B JIOTHYECKOM pACCYXKICHHH W PpEHICHHs HEeT
CYIIECTBEHHBIX OLIMOOK, HO 33aJ]a4a pelIieHa HepalliOHaIbHBIM CIIOCOOOM, WU AOMYIIEHO HE
OoJiee IByX HECYIIECTBEHHBIX OIIHNOOK.

Otmerka «3» CTaBUTCSA €CIU B JIOTUYECKOM PACCYKACHUM HET CYIIECTBEHHBIX
OIMOOK, HO JIOMYIICHA CYIIeCTBEHHAs OIMMUOKA B MATEMAaTHICCKUX pacueTax.

OtrMeTka «2» CTaBUTCS €CIM HMEETCS CYIIECTBEHHBIE OIIMOKH B JIOTMYECKOM
PacCyXJICHUH U B PEIICHUH.

Onenka yMeHI/[ﬁ peliaThb 3KCIICPUMEHTAJBHBIC 3ala1H.

[lpy omeHKe »JTOrO0 YMEHHsS CIEAyeT YUYWTHIBaTh HAONMIOJACHUS YUHTENS U
IPEIbSBIIEMbIE YUALTUMCS PE3YIbTaThl BBIOJIHEHHS OBITOB.

OtmeTka «5» CTaBUTCA €CIAM IUIAaH pEIIeHHWsS 33Ja4ll COCTAaBIIEH IPAaBHIIBHO,
OCYILECTBIIEH MOAOOpP XUMUYECKUX PEaKTUBOB U 000PYA0BaHMs, JAHO TIOJIHOE OOBICHEHHE U
C/I€JTaHbI BBIBO/IBI.

OTmeTKa «4» CTaBUTCS €CJM IUIAH PELICHUs COCTaBJIEH NMPaBHIBHO, OCYIIECTBIICH
non0op XUMHYECKMX pPEaKTHBOB M  OOOpyAOBaHHUSA. [JOMyIIEHO He Oojee JABYX
HECYIIIECTBEHHBIX OIMHOOK (B OOBSICHEHHH U BBIBOJIAX).

OtMmeTka «3» CTaBUTCS €CNU IUIaH PELIEHUS COCTaBJIEH MPaBUIIbHO, OCYILECTBJIEH
noJI00p XMMHUYECKUX PEaKTHBOB M OOOPYAOBaHMs. JOMYIEHa CYIIECTBEHHas OIIMOKa B
OOBSICHEHUH U BHIBOJIAX.

OTmeTKa «2» CTaBUTCA €CIH JAOMYIIEHBI JBe U OoJiee OMHMOKM (B TUIaHE PELICHUS, B
mo0ope XUMUYECKUX, PEAKTUBOB U 000PYI0BaHUs, B 00BICHEHUH U BHIBO/IAX ).

Ounenka pedepara.

W3noxxenHoe nmoHuMaHue pedepara Kak IJIOCTHOIO aBTOPCKOIO TEKCTa ONpesesseT

KPUTEPHUH €ro OLEHKH:
- HOBHM3HA TEKCTa;
- 000CHOBaHHOCTb BbIOOpA HCTOYHHKA;



- CTENEHb PACKPBITHS CYIIHOCTH BOIIPOCA;
- coOmoieHus TpeOoBaHUN K 0(hOPMIICHUIO.

HoBu3Ha Tekcra:

a) aKTyaJbHOCTh TEMBI UCCIICIOBAHHUS;

0) HOBHM3HA M CaMOCTOSTENILHOCTb B IIOCTAHOBKE MPOOIEMBbl, (OpMYIUPOBAHUE
HOBOT'O aCIIeKTa U3BECTHOM MPOOIEMBI;

B) yMeHHE paloTaTh C JIUTEpPaTypod, CUCTEMATH3UPOBATh U CTPYKTYPHUPOBATH
MaTepHai;

') CAMOCTOSITEIbHOCTh OLIEHOK U CYXJICHUN;

1) CTHJIEBOE €IMHCTBO TEKCTA, €IMHCTBO KaHPOBBIX UEPT.

CreneHb pacKpbITHsI CYIIIHOCTH BOIIPOCA!

a) COOTBETCTBUE IIJIaHa TeMe pedepara;

0) COOTBETCTBHUE COJICP)KAHUS TeME U IIaHy pedepara;

B) MOJIHOTA U IITyOWHA 3HAHUH 110 TEME;

r) yMeHue 0000IIaTh, JAeIaTh BBHIBOJBI, COMOCTABIATh PA3IMYHbIE TOYKU 3PEHUS 11O
OJTHOMY BOTIPOCY

O060CcHOBaHHOCTH BBIOOPA HCTOYHUKOB:

a) OIIGHKAa HCIOJBb30BAHHOW JIMTEPATYphl: NPUBJICYCHBI JIM HanOoJee W3BECTHHIC
paboThI 10 TeMe UCCIIeJOBaHUs (B T.4. )KypHaJIbHbIE MyOIUKAIUY MTOCIEAHUX JIET, OCIeIHNE
CTaTUCTHUYECKHUE JJAaHHBIC, CBOJKHU, CIIPABKH H T.JI.).

Cobmoienue TpedoBaHuil K 0(OPMIICHHIO:

a) HACKOJbKO, BEPHO, OPOPMIICHBI CCHUIKM Ha HCIOJIB3YEMYIO JIUTEPATypy, CIHCOK
JTUTEPaATYPHI,

0) oOlLleHKa TI'pPaMOTHOCTM M KYJIbTYpPbhl H3J0XKEeHUS (B T.4. opdorpapuueckoi,
MyHKTYallUOHHON, CTUJIUCTHYECKOMN KYJIBTYpbI), BJaIeHUE TEPMUHOJIOTUEH;

B) coOuoienue TpeboBaHuii k 00bEMy pedepara.

VYyamuiics npeacTasiser peepaTr Ha peleH3UI0 He TI03/IHee YKa3aHHOTO CpoKa.
JU1g yCTHOTO BBICTYIUIEHH ydaniemycs: 4octaTouHo 10-20 MuHyT.

OtmeTKa «5» CTaBUTCS €CIH BBITIOJHEHBI BCe TPEOOBaHMS K HANKCAHHWIO M 3aIUTE
pedepara: ob6o3HaueHa npolieMa U 000CHOBaHA €€ aKTyallbHOCTh, CIIEJIaH KpPaTKUi aHalu3
pa3NMYHBIX TOYEK 3peHHs Ha paccMaTpUBaeMyl0 MpoOJeMy H JIOTUYHO H3JIOKEHA
CcOOCTBEHHAas! MO3MLUsSA, CHOPMYIMPOBAHBI BBIBOJIBI, TEMa PACKPHITa MOJIHOCTHIO, BBIAEPIKAH
00BEM, cOOIIO/IEHBI TPEOOBAaHUS K BHEIIHEMY O(QOPMIIEHHIO, TaHbl NPaBUIIbHBIE OTBETHI Ha
JIONIOJTHUTEIbHBIE BOIPOCHI.

OTMeTKa «4» CTaBUTCS €CJIM BBHITIOJIHEHBI OCHOBHBIE TPeOOBaHUS K pedepaTry U ero
3alIUTe BBINOJHEHBl, HO IPH 3TOM JIOMyIIEHbl HenouéThl. B uacTHOCTH, HMelOTCA
HETOYHOCTH B HW3JIOKEHHM MaTepHana; OTCYTCTBYET JIOTHYECKas IOCIEI0BATEILHOCTh B
CYXJIEHUSX; He BblJepkaH 00BEM pedepaTa; MMEIOTCS YHYLIEHHS B OQOPMICHHM; Ha
JOTIOJTHUTEIIHHBIE BOIPOCHI MPH 3aIIUTE JAHBI HETTOJIHBIC OTBETHI.

OtmeTka «3» CTAaBUTCS €CIIM UMEIOTCS CYIIECTBEHHbIE OTCTYIUICHUS OT TpeOOBaHUI
K pedepupoBaHmio. B 4acTHOCTH, TeMa OCBEIIeHA JIMITh YaCTHYHO; JTOMYIIEHBI (DaKTHIEeCKHe
oKMOKM B cosiepkaHuM pedepaTa Wi IpU OTBETE HA JOMOJIHUTENIbHBIE BOIIPOCH]; BO BpeMs
3alIUTHl OTCYTCTBYET BBIBOJI.

OTmeTka «2» cTaBUTCS eciM Tema pedepara He pacKpbiTa, OOHApYKHBAETCS
CYIIECTBEHHOE HETTOHMMaHHUE MPOOIIEMBI
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