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HOACHUTEJBHASA 3AIINCKA

[IporpammMa 1O XMMHM Ha YpOBHE OCHOBHOIO 00IIero o0pa3oBaHMs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUN K pe3yibTaTaM OCBOCHHUSI OCHOBHOM
o0Opa3oBaTeaLHOM IPOrPaMMbl OCHOBHOTO 00IIIEro 00pa3oBaHus, MPEACTABICHHBIX
B ®I'OC OOO, a Takxke Ha OcHOBe (enepanpHO pabodeil MnporpamMmbl
BOCITUTAHUS U C YYETOM KOHIEIIIMHU MPENnoaaBaHusl yaeOHOTo npeameTa «XuMus»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1mo XuMuM Na€T MPEACTaBICHUE O MENsAX, OOl CTpaTeruu
oOyueHusl, BOCIUTAHUS M PaA3BUTUA OOYYAIOMIUXCS CpPEACTBAMH Y4eOHOTrO
npeaMera, yCTaHABJIMBAET o0si3aTenbHOE peAMETHOE coJiepKaHue,
MpeAyCMaTPUBAET PACIPENECICHUE €ro Mo KiaccaM M CTPYKTYPUPOBAaHHUE 10
pa3ienaM M TeMaM IPOrpaMMbl IO XUMHUHU, OMNPEIENACT KOJIMYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU co/IepKaHUs, PEKOMEHAYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4€OHOro Mpolecca, BO3PACTHBIX
O0COOEHHOCTEM O00ydYarolmuxcsi, ONpenesieT BO3MOXKHOCTA —TpeaMeTra IS
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTEeIbHOMN
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHMs, a TaKkKe TPEOOBAHUN K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJield U3y4eHUs PeIMETa U OCHOBHBIX
BUJIOB Y4EOHO-ITO3HABATEIILHON JIEATENILHOCTH O0O0YyYaromerocss Mo OCBOCHUIO
y4eOHOTO CO/IepKaHMS.

3HaHWE XWMHHM CIYXKHUT OCHOBOW JUisi (OPMHPOBAHUS MHPOBO33PECHHUS
o0yyJaroierocsi, ero MpeACTaBICHUN O MAaTEPHAIBLHOM E€IUHCTBE MHUPA, BAKHYIO
pOJib UTpatOT (POpMHUPYEMbIE XMUMHUEH MPEJCTABICHUS O B3aUMOIPEBPAIIECHUIX
PHEPTrUd M 00 HBOJIOIMHU BEIIECTB B MPUPOJE, O IMYTAX PEHICHUS TiI00aibHBIX
npoOJieM yCTOMYHMBOTO PA3BUTHS UYEIIOBEUECTBA — CBHIPhEBOM, SHEPreTHYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydenue xumuu:

CIOCOOCTBYET  pealiu3alldd  BO3MOXXHOCTEM  IJIi  CaMOpa3BUTUA U
dbopMHpOBaHUS KYJIbTYpPhI JIMYHOCTH, €€ 00111el U (QYHKIIMOHATEHON TPaMOTHOCTH;

BHOCUT BKJIJ] B (POPMUPOBAHUE MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEM
oOy4Jarommxcsi, HaBBIKOB HMX CaMOCTOSITEJIbHOW y4yeOHOW  JIesITEeIhbHOCTH,
AKCIIEPUMEHTAIBHBIX M HCCIIEIOBATEIbCKUX YMEHUN, HEOOXOIUMBIX KaK B
MOBCETHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM NS TEIbHOCTH;

3HAKOMHUT CO CHENU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsiIa HA €IMHCTBO MPUPOBI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
ATAroM B POPMHUPOBAHUHU €CTECTBEHHO-HAYYHOU IPAaMOTHOCTH 00YUarOIITUXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
Hay4YHBIM 3HAHUSIM, K [IPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B KOJIOTMYECKOE
oOpa3oBaHre 00yJarONTUXCS.

JlanHble HampaBlieHHs B OOYYEHMHM XUMHUU OOECHEeUMBAIOTCA CIEIUPUKON
collepKaHusi  y4eOHOTro  MpeaMeTa, KOTOpPbIM  fABISETCS — NeAaroruyecku
aJanTHPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XMMHUH Ha ONPEAEIEHHOM 3Tare e€
pa3BUTHSA.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbl IMMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHM U HEKOTOPBIX OTIEIBHBIX 3HAYUMBIX TMOHITHUI
OPraHUYECKON XUMUH.

CtpykTypa coaepKaHus MPOTpaMMbl IO XUMUU c(PopMUpOBaHA Ha OCHOBE
CUCTEMHOr0O noaxona K €€ m3ydeHnro. CopepaHue CKIIAIbIBAETCS W3 CUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI OHATUN O XUMUYECKON
peakiuu. OO0€ 3TU CHUCTEMBl CTPYKTYPHO OpPTraHU30BaHbl 1O MPUHIIUITY
ITOCJIEA0BATENBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUUYECKHUX IPEICTABICHUN
Pa3HOr0 YpOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYE€HHSI KAK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuognueckoro 3akona J[. 1. MenneneeBa kKak OCHOBHOT'O 3aKOHA XUMUH;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpeICTaBleHUH 00 3IEKTPOJUTHYECKON JMCCOLMAlUU BEUIECTB B
pacTBopax.

TeopeTndueckue 3HaHHS PACCMATPUBAIOTCA HA OCHOBE HAMIUPUYECKH
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCJIEIOBATEIHHO OT OJTHOTO
YpPOBHSI K JPYrOMYy, BBINIOJHSAS (PYHKIUM OOBSCHEHUS W MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TMOIYyYCHHS
M3y4aeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (OPMHPOBAHUIO
IIPEACTABIICHNUS] O XUMHYECKOM COCTABISIOIIEN HAYyYHOW KapTUHBI MUpa B JIOTHKE
e€ CHCTeMHOM NpPHUPOJbI, IIEHHOCTHOTO OTHOIICHUS K HAyYHOMY 3HAHUIO H
MeTOoJaM TO3HaHMUS B Hayke. M3ydeHue XMMUU MPOUCXOAUT C TMPUBJICUCHUEM
3HAaHWN W3 paHee W3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyXarlolmuid MUpy,
«buosorus. 5—7 xkiacce» u «dusnka. 7 Kmacey.

[Ipy wu3yyeHUM XUMHUM TPOUCXOAUT (POPMHUpPOBAHME 3HAHUK OCHOB
XUMHUYECKON HAYKH Kak 0OJIaCTH COBPEMEHHOI'O €CTECTBO3HAHUSI, MPAKTUYECKON
JIEATEIIBHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBI.
3amavya y4eOHOTO TpenMeTa COCTOMT B (POPMHUPOBAHUU CHUCTEMBl XUMUYECKHUX
3HaHUN — BaKHEUINX (paKTOB, MOHATHM, 3aKOHOB M TEOPETHUYCCKHUX TOJIOKEHUH,
JIOCTYIIHBIX 00O0OIIEHH MHPOBO33PEHUYECKOIO0 XapaKTepa, s3blKa HayKd, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMHUYECKHUX PEaKIHii, B (OpMUPOBAHUH U PA3BUTUU MO3HABATEIbHBIX YMEHUN U
UX TMPUMEHEHWH B YYEOHO-IIO3HABATEIBHOW M Y4€OHO-HCCIEN0BATEIbCKON
NESATEIIbHOCTH, OCBOCHMM IIPaBHJ OE€30MacHOrO OOpalleHHsl C BELIECTBAMHU B
MIOBCEIHEBHOM JKU3HHU.

[Ipy M3yyeHUn XMMHUU Ha YPOBHE OCHOBHOI'O OOLIEro 0Opa30BaHUs BAKHOE
3HaYeHHE MPUOOPENTU TaKUE 1IETH, KaK:

— (OpMHUPOBAHHE HWHTEIUIEKTyaJIbHO pa3BUTOM JIMYHOCTH, TOTOBOW K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CaMOCTOSITEIbBHOMY HPUHATHIO PEILECHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIIOBUSM KU3HU;

—  HampaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTHYeCKoe MpUOOIICHHE
O0yJarommxcss K CaMOCTOSITENIbHON MO3HABATEIbHON ACSITENbHOCTH, HAyYHBIM
MeToJaM NO3HaHMs, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMHUU;

— obecrnieyeHue yCcIoBHi, CIOCOOCTBYIOIIUX MPUOOPETEHNI0 00YYaArOIUMUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIINI), UMEIONINX YHHBEPCAJIbHOE 3HAYCHHE JIJIS
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— (¢opmupoBaHue oOmeld (YHKIUOHAIBHOM U  €CTECTBEHHO-HAy4HOM
TPaMOTHOCTH, B TOM UHCJE€ YMEHHUHA OOBSCHATH U OLIEHUBATH SIBICHUSA
OKPY’KaIOIIer0 MHUpa, MCIHOJNB3YS 3HAHUS U OIBIT, TOJyYEHHBIC MPH HU3YUCHHUH
XUMHH, TPUMEHATh HUX IMpPHU PEIIEHUH NpoOJeM B TMOBCEJHEBHOW XHU3HU H
TPYJIOBOM JIESITEIIBHOCTH;

— (QopmupoBaHue y oOyyaroumxcs T'yMaHUCTHUECKUX OTHOILUEHUH,
NOHMMAaHUSA LEHHOCTH XUMHUYECKHX 3HAHUW JUIS BBIPAOOTKH DKOJIOTUYECKU
LEJeCO00pa3HOro TMOBEIEHUS B OBITY W TPYIOBOM JEATEIbHOCTH B LEJSAX
COXPaHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHOMN Cpebl;

— pa3BUTHE MOTUBAIMM K OOY4YEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO U
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOCHHS OOINEYEIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWISI U HAMPABICHHOCTH JAIbHEUIIIETO
oOy4eHus.

OOwiee YuCIO YacoB, OTBEAEHHBIX M M3YyYEHUS XUMUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, cocTaBiseT 136 yacos: B 8 kinacce — 68 yacoB (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).

COAEPKXAHUE OBYUEHUA

8 KUIACC
IlepBoHaYya/ibHBIE XUMHYECKHE OHATHSA



[Ipenmer xumuun. Posib XMMHUM B KU3HU 4ENIOBEKAa. XUMHSI B CUCTEME HayK.
Tena wm BemjectBa. du3nueckue CBOWMCTBA BEMIECTB. ArpEraTHOE COCTOSHUE
BemlecTB. [loHsiTHE O MeTojax MO3HAaHMS B XUMHUU. UMCThIE BEHIECTBA U CMECH.
CrniocoObl pa3zesieHust CMeceil.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHThl. CHMBOJBI XUMHUYECKHUX
aneMeHTOB. [IpocThie U COXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumnyeckasi ¢opmyna. BaleHTHOCTP aTOMOB XHUMHUYECKHX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA CcocTaBa BewnlecTB. (OTHOcHUTENbHAsT aTOMHas Macca.
OTHOcuTeNnbHAs MOJIEKYJIsSIpHAass Macca. MaccoBast 101 XUMHUYECKOTO 3JIEMEHTA B
COECIMHEHUMU.

KommmuecTBo BemectBa. Mosib. MonsipHas macca. B3auMoCBsI3b KOJIMUECTBA,
Macchl M 4YHCIIa CTPYKTYpPHBIX €IUHUI] BemecTBa. Pacu€rel mo Qopmynam
XUMUYECKUX COCTMHEHUM.

@u3NYECKUEe U XUMUYECKHUE SBICHUS. XUMHUUYECKasl PEAKIUs U €€ MPU3HAKHU.
3aKOH COXpAaHEHMs] MAcChl BELIECTB. XUMHUYECKHE ypaBHeHUs. Knaccudukarms
XUMHUYECKUX PEAKIUH (COeTUHEHNs, Pa3JI0KEHUs, 3aMEIICHHs], OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOHW IMOCY/I0H, MpaBujiaMu paboThl B JIaOOpaToOpuu M
npuémMamMu oOpalleHus: ¢ J1abopaToOpHBIM 00OPYIOBAHUEM, U3YUYCHHUE U OIHCAHHE
(u3MUEeCKUX CBOMCTB O00pa3lOB HEOPraHWYECKHX BEIIECTB, HAOJIOJCHHE
¢buznyeckux (IJIaBJICHUE BOCKa, TasHUE JIbJla, pacTUpaHUE caxapa B CTYIIKE,
KUIICHUE M KOHJCHCAIMS BOJbI) M XUMHUYECKHX (FOpEHUE CBEYH, MPOKAIUBAHHUE
MEJTHOM MTPOBOJIOKH, B3aUMOJICHCTBUE MeJia C KUCJIOTOM) sSIBIICHU, HAOI0/IeHNEe U
OMKMCAHKNE MPU3HAKOB MPOTEKAHWS XUMHUYECKHUX peakluil (pa3joKeHHe caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TUAPOKCHUIA
meau (II) npu HarpeBanuu, B3auMoieicTBHE *kene3a ¢ pactBopoM cosd meau (1),
U3y4EHUE CIOCOOOB pa3JesieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbITIAPUBAHUE, JUCTHWLISAIUA, XpoMaTorpadusi, MpoBEJeHNE OUYNCTKH MOBApEHHOMN
COJIM, HaONIOJAEHWE W  ONUCAaHUE  pe3yJbTaTOB  MPOBENCHHS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHWS MAacChl, CO3/JIaHHE MOJIEJEH MOJIEKYJ
(ILIapOCTEePKHEBBIX ).

BaxHeline npeacTraBuTe M HCOPraHUYECKHUX BELIECTB

Bo3agyx — cMech razoB. CocraB Bo3nyxa. Kuciopon — 3ieMeHT U MpocToe
BelecTBo. Haxoknenue kucimopoaa B mpupojae, (U3MUECKHE U XHUMHYECKUE
cBoiictBa (peakuuu ropeHus). Oxcunbl. [lpumenenue kucnopona. CrocoOsbl
MOJIYYCHHUST KUCTIOpoJa B J1abopaTOpuud W TPOMBIIUIEHHOCTH. KpyroBopor
Kuciopoaa B mpupojae. O30H — ajuioTporHas MoAuGUKaIIsS KACIOPOoaa.



TennoBoit 3¢ (heKkT XUMHUUECKON peakiuu, TePMOXUMHYECKHE YypaBHEHUS,
9K30- M DJHAOTEPMUYECKUE peakiuu. TOomIMBO: yroiab W METaH. 3arpsi3HEHUE
BO3IyXa, YCWJICHHE MMAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOS.

Bomopon — »snemeHT M mpocTtoe BemecTBo. HaxoxleHwe Boaopoja B
npupoae, GU3MYECKUEe ¢ XUMHUYECKHE CBOWMCTBA, MPUMEHEHHUE, CIOCOObI
nosny4yeHust. Kucmorel u comnu.

Monsipabiili 00bEM ra3oB. PacyéTsl N0 XUMUYECKUM YPaBHEHUSIM.

dusnyeckue cBoucTBa BOAbl. Boma kak pactBopurenb.  PacTBOpHI.
HacelllieHHbIE M HEHACBIIIEHHBIE PAacTBOPbI. PacTBOPUMOCTH BELIECTB B BOJIE.
MaccoBast 10J1 BEIIECTBA B pacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBaHUSI.
Posb pacTBOpOB B mpUpOJI€ ¥ B KU3HU 4esnoBeKa. KpyroBopot BoAbl B mpUPOJE.
3arpsi3HeHHre NpUPOJHBIX BoJI. OXpaHa U OUMCTKA MPUPOJAHBIX BOJI.

Knaccuduxkanusa neopranuueckux coenuHeHuid. Oxcuzapl. Kimaccudukaims
OKCHUJIOB:  cosieoOpa3yromniye  (OCHOBHBIC, KHCJIOTHbIE, aM(OTEpHBIE) W
HecosneoOpasyronue. Homenknatypa oxcujaoB. Duznmyeckue M XUMHUYECKHUE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHoBanus. Knaccudpukanuss OCHOBaHMH: IIEIOYM U HEPACTBOPUMBIE
ocHOBaHusA. HomeHkiatypa ocHOBaHuii. PU3MUECKHE U XUMHYECKHUE CBOWCTBA
ocHoBaHuU. [losyyeHne ocCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenkinarypa kuciot. Ousndeckue u
XAMHUYECKUE CBOWMCTBAa KHUCHOT. Psan axktuBHOoctTm MetamoB H. H. bekerosa.
[TonydyeHue KUCIIOT.

Conu. HomeHnkiarypa coiieil. @U3NYECKre U XMMHUUYECKUE CBOMCTBA COJIEH.
[Tomydyenue conen.

['eHeTnueckas CBSI3b MEXKIY KIACCAMU HEOPTaHUYECKUX COCIMHEHMUIA.

Xumuueckuii IKcnepumenm:

Ka4EeCTBEHHOE OIPEIECIICHUE COEPKaHUs KHUCIOpOAa B BO3AYyX€, MOJIYyYEHHUE,
coOupaHue, pacro3HaBaHWE M M3YYCHHE CBOMCTB KHUCIOPOJa, HaOIIOACHHUE
B3aUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIOBUS BO3HUKHOBEHUS W
MpeKpallleHus TopeHus (MoKapa), O3HAKOMJICHHME C O0Opa3laMu OKCHIOB U
OMMCAaHWE WX CBOMCTB, MOJy4YE€HHE, COOMpaHUE, PACIIO3HABAHUE M H3Yy4YCHUE
CBOMCTB BOJIOpoJia (TOpEHHE), B3auMOACHCTBHE Bojopoaa ¢ okcugom menu (1)
(BO3MOXXHO HCIOJIb30BAaHUE BUIACOMATEPUAJIOB), HAOIIOJACHHE OOpAa3IOB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCIIEIOBaHUE OCOOCHHOCTEM PACTBOPEHHS BEIIECTB C
pa3JIUYHOM PACTBOPUMOCTBIO, IPUTOTOBJICHUE PACTBOPOB C OMNPEACIEHHON
MAaCCOBOM JI0JIEM PACTBOPEHHOI'O BEIIECTBA, B3aMMOJECHCTBUE BOABI C METAJIIAMHU
(HaTpyeM ©  KaiblMeM) (BO3MOXHO HCIIOJb30BAaHUE BHUJIEOMATEPUAIIOB),
UCCJIEIOBAaHUE O0pPa3I0OB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJII0/ICHNEe U3MEHEHUsI OKPACKU UHJIMKATOPOB B PAacTBOpaxX KUCIOT U IIEIOUYEH,



uzydeHue B3aumopeiictBusa okcupga menu (II) ¢ pacTBOpoM cepHOWM KHCIOTHI,
KUCJIOT C MeTajulaMH{, pPEaKkUMi HEUTPAIW3ALNH, ITOJIYyYEHHE HEPACTBOPHUMBIX
OCHOBAHHWM, BBITECHEHHE OJIHOIO MeTajula APYTMM M3 PAacTBOPA COJIM, PEIICHHE
DKCIIEPUMEHTAJIBHBIX 3a1ad 0 Teme «BaxHeumme Kiaccsl HEOPraHWYECKHUX
COEIMHEHUI.

Iepunoanuyecknint 3akoH u Ilepuoamuyeckast cucreMa XHUMHYECKHX
aiemenToB JI. WM. MenpaeneeBa. CrpoeHue aTomMoB. XUMHYECKAsl CBA3b.
OKHCIUTEIBLHO-BOCCTAHOBUTE/IbHbIC PEAKIIUH

[TepBble MOMBITKM KiIacCU(UKAIMM XUMUYECKUX 3JeMEHTOB. [loHsATHE O
IpyNNax CXOJIHBIX 3JEMEHTOB (ILIEJIOYHBIE U IIEJIOYHO3EMENbHbIE METALIbI,
TaJIOT€HbI, THEPTHBIE Ta3bl). DJIEMEHThI, KOTOpPbIe 00pa3yloT aMPOTEpPHBIE OKCUIBI
Y THUJIPOKCHU/IBI.

Ileprognyeckuii 3akoH. Ilepuoanueckas cucreMa XUMUYECKUX 2JIEMEHTOB /1.
N. MenneneeBa. KopoTkomepuonHas ¥ JUIMHHONEPUOAHAs  (HOPMBI
[Tepronnueckoit cucrembl xumuueckux 3nemMeHToB J[. . Menneneesa. [lepuoast
u rpynmbl. OHU3NYECKUH CMBICH MOPSAKOBOIO HOMEpPA, HOMEPOB IEPHOJIA U
TPYIIIBI DJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3otomnsl. DnekTpoHbl. CTpoeHue
JJIEKTPOHHBIX ~ 000JI04eK aToMOB HepBbIX 20 XMMHUYECKUX  3JIEMEHTOB
[lepnognueckonn cucremsl [[. M. MengaeneeBa. XapakTepuCTHKa XUMHUYECKOTO
3JIEMEHTA 10 ero noyoxeHuto B [lepuoanueckoit cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJnyca aTOMOB XUMHUYECKHX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUINYECKUX CBOMCTB 110 TPYIIAM U IIEPUOIAM.

3nauenue [lepuoauueckoro 3akoHa u [lepruoauyeckoil CUCTEMbBI XUMUYECKUX
DJIEMEHTOB Ui pa3BUTUA HAayku W npaktuku. [[. M. MeHneneeB — y4y€HbId U
IpaKIaHUH.

Xnumuueckass cBsA3b. KoBalleHTHas (moyiAipHass W HENOJspHas) CBS3b.
DNEeKTPOOTPULATENBHOCTh XUMUYECKUX JIEMEHTOB. FIOHHAs CBA3b.

Crenenp  okucieHus.  OKHCIMTEIBHO-BOCCTAHOBUTEIBHBIE  PEAKLIHM.
[Iponiecchbl OkucIeHns U BOCCTaHOBIEHNs. OKUCIUTENN U BOCCTAHOBUTENH.

Xumuueckuii IKCnepumenm:

u3ydyeHrue oOpa3loB BEIIECTB METAIJIOB W HEMETAJUIOB, B3aUMOJEHCTBHE
IMAPOKCUIA LMHKA C pacTBOPAMM KHCIOT M IIEJIOYEH, IPOBEIACHUE OIIBITOB,
WUIKOCTPUPYIOLIMX ~ NPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUUN
(ropenue, peakiy pas3ioKeHUs], COSTUHEHU).

Mesicnpeomemmuoie ceéa3u

Peanuzanuss MeXIpeAMETHBIX CBS3€M NMPU HM3yYEHWH XMMHHM B § Kiacce
OCYILIECTBIISIETCSl 4e€pe3 HCIOJb30BaHWE KaK OOIIMX eCTECTBEHHO-HAyYHBIX



NOHATUH, TAK Y TOHITHH, SIBJISIOIMXCS CUCTEMHBIMU JJI1 OTAEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'O I[IUKJIA.

OO1ue ecTeCTBEHHO-HAYYHBIE TIOHATHSA: HAYYHBIA (aKT, TUMOTE3a, TEOPHUs,
3aKOH, aHallu3, CHHTE3, Kiaccudukanus, TMEepUOJIUYHOCTb, HAOIIO/ICHNE,
AKCIEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usuka: Marepus, aTroM, D3JIEKTPOH, NPOTOH, HEWUTPOH, HOH, HYKIHI,
W30TOIIBI, PaJUOAKTUBHOCTD, MOJIEKYJA, DJIEKTPUUYECKUM 3apsiji, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHUE BEUIECTBA, ra3, (U3MYECKUE BEIMYUHBI, €TUHUIIBI
U3MEPEHUS, KOCMOC, INTAaHETHI, 3BE311bI, COIHIIE.

buomnorus: dorocunTes, apixanue, ouocdepa.

['eorpadus: armochepa, rtuapochepa, MuHEpaIbl, TOPHBIC TOPOJIHI,
IIOJIE3HBIE UCKOMAEMBIE, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KIIACC

BeurecTBo M XUMHYECKasl peaKIHs

[Tepronnueckuit 3akoH. [lepuoanueckas cucteMa XUMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUM CBOWCTB
XUMHUYECKUX DJJIEMEHTOB TMEPBbIX TPEX TMEpPUOJAOB, Kalldsd, KaJlbLHs U UX
COCIMHEHUN B COOTBETCTBUHM C IIOJOKEHUEM DJJeMEHTOB B Ilepuonnueckoit
CUCTEME U CTPOCHHUEM UX aTOMOB.

Crpoenue BemiecTBa: BHJBI XMMHYECKOW CBA3U. THUMBI KPUCTALTAYECKHUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEHIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U
BHJIa XUMUYECKOM CBS3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKHX BELIECTB. XHUMHUECKUE
CBOMCTBa BEIIECTB, OTHOCAIIMXCS K PA3JIMYHBIM KJIACCAM HEOPraHUYECKUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanmsa XuMuYecKuxX peakuuid Mo pa3anvyHbIM MpU3HaKaM (110 YUCITy
U COCTaBy YYacTBYIOIIMX B PEAKIUH BEIIECTB, MO TEIJIOBOMY 3(dexTy, Mo
U3MEHEHHUIO CTETEeHEN OKHUCICHHUS XMMHYECKHX 3JIEMEHTOB, 110 0OpaTUMOCTH, IO
YYaCTHIO KaTajau3aropa). JK30- U IHJAOTEPMHUUYECKUE PEAKLUU, TEPMOXUMUYECKUE
YpaBHEHMUS.

[loHsiTHE O CKOPOCTHM XUMHUYECKON peakuuu. l[loHsTHE 00 0OpaTUMBIX U
HEOOpaTUMbIX XUMUYECKUX peakiusax. [IoHATHEe O TOMOTeHHBIX U Ie€TepOTrEeHHBIX
peakuusx. [lonsarre o karamuse. [loHsTHE 0 XMMHUUECKOM paBHOBECUU. DAKTOPHI,
BIIMAIOLIME HA CKOPOCTh XMMHYECKOW PEAaKUUMU U IOJOKECHUE XUMHUYECKOTO

paBHOBECHS.
OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJICKTPOHHBIN  OajaHc
OKHCJIUTEIBbHO-BOCCTAHOBUTEIILHOM peaKuuu. CocraBienue YpPaBHEHUM

OKHUCJIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEaKIMid C  HWCIOJB30BAaHUEM  METOJa
AIIEKTPOHHOTO OajaHca.



Teopus 37EKTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOJIUTHI U HEIJIEKTPOJIUTHI.
KarnoHnbl, aHMOHBI. MeXaHU3M AMCCOLMALMM BEIIECTB C Pa3IMYHbIMU BUIAMHU
XUMUYECKOH cBs3U. CTeneHp Auccounanni. CHUIbHBIE U CIA0BIE 3JIEKTPOJIUTHI.

Peakiuu noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUs pPeaKIMii HOHHOTO 0OMeHa,
MOJHBIE W COKpAIIEHHbIE HOHHBIE YypaBHEHUs peakuuil. CBOWCTBA KHUCIOT,
OCHOBAHMM W CcOJell B CBeTE€ MPEACTaBICHUM 00 3IIEKTPOIUTHYECKOM
nuccounanuu. KauectBeHHble peakiny Ha HOHBL. [IoHATHE O TMApONIN3E CONEN.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHUE C MOJCIISIMU KPUCTAIMYECKUX PEHIETOK HEOPTaHUYECKHUX
BEIIECTB — METAJIOB W HeMeTayioB (rpadura M anmasa), CIOKHBIX BEIIECTB
(xopuaa HaTpus), UCCIEIOBAHUE 3aBHCUMOCTH CKOPOCTH XUMHUYECKON pEeaKlHH
OT BO3ACHCTBUS pPAa3IMUHBIX (AKTOPOB, HCCICIOBAHUE BJICKTPOMPOBOIHOCTH
pacTBOpOB BELIECTB, IIpolecca AUCCOLMALMUA KHUCIOT, IIEJIOYed U COJIeU
(BOBMOYKHO  MCIIOJIb30BAaHME  BHJEO MaTEpUaioB), IMPOBEIACHHE  OIBITOB,
WUIIOCTPUPYIOIIUX ~ NPHU3HAKH  NPOTEKAHMS  peakuuid HOHHOrO  oOMeHa
(oOpazoBaHue oOcajka, BBIJCICHUE Ta3a, O0O0pa30BaHUE BOJbI), OIBITOB,
WUIKOCTPUPYIOIIMX ~ NPUMEPBI  OKHUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKUUU
(ropeHue, peakuuu pas3iokKeHHs], COCINHEHUs ), PAaClO3HABAHUE HEOPTraHMYECKUX
BEIIECTB C TIOMOLIBIO KAYECTBEHHBIX pEaKUU HA HOHBI, pELICHUE
DKCIEPUMEHTAJIBHBIX 3a/1a4.

Hemertanibl 1 MX coeiMHEHUSA

OOmast xapakrepucTuka rajoreHoB. OCOOEHHOCTHM CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (U3MUecKHue CBOICTBA MPOCTHIX
BEIIECTB — TajloreHoB. XWMHUUYECKHE CBOWCTBA HAa MpUMEpe  XJopa
(B3aMMOJENCTBUE C METalUlaM{, HEMeTalulaMy, IIeJIo4aMH). XJIOPOBOAOPO/I.
ConsiHast KuCIOTa, XMMUYECKHE CBOMCTBA, IOJyYEHHE, NMpUMEHeHHue. [lericTBue
XJIOpa W XJOpPOBOJOPOJA HAa OpPraHM3M 4YelOoBeKa. BakHelnue XJIOpHIbI M HX
HAaxO0XJICHUE B IIPUPOJIE.

OO6mas xapakrepuctuka 3neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTerneHU okucieHus. CTpoeHue u (U3MUECKUE CBOMCTBA
MPOCTHIX BELIECTB — KUCIOPOAA U Cepbl. AJUTOTPOIHbIE MOAU(PUKALIMN KUCIOPOIa
U cepbl. XuMuueckue cBoiictBa cepbl. CepoBOAOPO, CTpOEHHE, (PU3NUYECKHE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEPbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, Qu3NUeckue W XUMHYECKHE CBOWCTBa (00mIME Kak
MpEeACTaBUTENST Kjacca KHUCIOT U crneuuduyeckue). XUMHUYECKHE peakluu,
JeKale B OCHOBE IMPOMBIIUIEHHOTO CHOc0o0a TMOMYYeHHsS] CEpHOM KHCIIOTHI.
[Ipumenenue cepHoii KucnoThl. Coau CepHON KUCIOThI, KAYECTBEHHAsI pEeaKIUs Ha
cynb(dar-uon. Haxoxxnenue cepbl U €€ COCNMHEHHH B MpUpoje. XUMHUYECKOE



3arpsA3HEHUE OKPYKAIOIIEH Cpellbl COEAUHEHUSIMHU Cepbl (KHUCIOTHBIE O],
3arpsi3HEHHUE BO3/IyXa M BOJIOEMOB), CIIOCOOBI €ro MPEeI0TBPAIICHHUS.

OOmast xapakrepucTuka 37JeMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEpPHbIC CTCMEHU OKUCICHMs. A30T, pacHpOCTpaHECHHE B IPHUPOJIE,
dbuznyeckre U XuMu4YecKkue cBoricTBa. KpyroBopot a3ora B mpupojie. AMMHUaK, ero
bu3nYecKue 1 XUMUICCKHAE CBOMCTBA, TOJydyeHne u npuMeHerne. Com aMMOHWS,
X (U3NYECKUE U XUMUYECKHIE CBOWCTBA, MpUMEHEeHHE. KauecTBeHHas peakmus Ha
HOHBI aMMOHMS. A30THas KHUCJIOTa, €€ moyiydeHue, GU3UYECKHe U XUMHUYECKHE
cBoMcTBa (0OIME KaK TMPEICTaBUTEIs Kjacca KHUCIOT U cHenuduueckue).
Hcnonb30BaHWe HUTPATOB MW COJIGM aMMOHHMS B KayeCTBe MHHEPaTbHBIX
yaoOpeHuil. XuMHUECKOE 3arps3HCHUE OKPYKalollel Cpeibl COSIMHEHUSIMHU a30Ta
(KUCTIOTHBIE MOXKAW, 3arpsi3HEHHE BO3/ayXa, MOYBBI W BogoémoB). Docdop,
aloTpornHbie Moaudukammu (ochopa, GU3MUECKHE U XUMHUYECKHUE CBOWMCTBA.
Oxcup docdopa (V) u bochopHas kuciaora, pu3ndecKue U XMMUUECKHIE CBOMCTRA,
nosyuenue. Mcnonp3oBanne GpocdaroB B KaUECTBE MUHEPAIBHBIX YA0OPEHUH.

OOmas xapakrepuctuka 3neMeHToB IVA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpHbIE  CTENEHW  OKUCICHMS.  YTIEpoHd,  aUIOTPOIHBIE
MOAU(UKAIIUKA, PACIPOCTPAHEHHE B MpuUponae, (U3NUYECKUE U XUMHUYECKHE
cBoiicTBa. Ancopbuusa. Kpyrosopot yriepoaa B mpupoje. Okcuapl yriepojaa, ux
dbuznyeckue M XUMHUYECKHE CBOWMCTBA, JEWCTBUE HA JKUBBIE OpPraHU3MBI,
MOJYYEHHE U TMPUMEHEHUE. DKOJOTUYECKHE MPOOJEMBbI, CBA3aHHBIE C OKCUJIOM
yraepona (IV), rumoreza rinoGanbHOrO TNOTEIUICHUS KIMMaTa, IMapHUKOBBIN
addekr. YronpHas KuUcaoTa U €€ CONM, NX (PU3NUEeCKUe U XUMHUUYECKHUE CBOMCTRA,
noyiyueHue W mnpuMmeHeHue. KauecTBeHHass peakuuss Ha KapOOHAT-MOHBI.
Hcnonb3oBanrue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTH U CEJILCKOM
XO3SIUCTBE.

[lepBoHaUaNbHBIE TTOHSATUSL 00 OPraHUYECKUX BEIECTBAX KaK O COSAMHEHUSX
yraepoja (MeTaH, 3TaH, dTUJIEH, alleTHIICH, dTAHOJI, TJIUIEPUH, YKCYCHasl KHCIIOTA).
[IpupogHbple HMCTOYHUKUA YIJIEBOAOPOAOB (yroib, NPUPOAHBIA Ta3, HePTh),
NPOAYKThl UX mepepaboTku (O€H3MH), UX POJb B OBITY W MPOMBIIUIEHHOCTH.
[TonsaTre 0 OMONOTUYECKHU BaKHBIX BEIIECTBAX: XKUPaX, OCJIKax, YIIIeBOIaX — U UX
poii B JKM3HM UeJOBeKa. MarepuaabHOE €IUHCTBO OpPraHUYEeCKUX U
HEOPTaHWYECKUX COCTMHECHUM.

Kpemnuii, ero ¢usnueckue M XHUMHYECKUE CBOMCTBa, TOJyYEHUE U
npuMenenue. CoenuHeHuss KpeMHusi B mpupojge. OOmue mpeacTtaBieHus o0
okcuae kpemHusa (IV) u kpemuueBoi kuciore. CHIMKAThl, UX HCIOJb30BAHUE B
ObITYy, B TIPOMBIIIUICHHOCTH. BakHeiine CTpoUTENbHbIE MaTepHallbl: KepaMUKa,
CTEKJIO, IIEMEHT, OeTOH, kene300eToH. IIpobiempl 6e30macHOrO MCIOJIB30BAHMS
CTPOUTEJIbHBIX MaTEPUAJIOB B TOBCEHEBHOM JKU3HHU.



Xumuueckuii IKcnepumenm:

U3y4YeHUE 0Opa3I[OB HEOPTaHWYECKUX BEIIECTB, CBOMCTB COJITHOW KUCIIOTHI,
NPOBEJICHIE KaueCTBEHHBIX PEaKIMi Ha XJIOPUA-UOHBI U HAOIIOJCHHE MPU3HAKOB
UX TPOTEKAHMsI, OMBIThI, OTpAKAIOIIME (PU3NYECKHE M XUMHUYECKHE CBOMCTBa
raJIOTEHOB M WX COEIWHEHUU (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
O3HAaKOMJIEHHE C oO0pa3lamMu XJOpPUAOB (TalOTEHUIOB), O3HAKOMIIEHHE C
oOpasmamu  ceppl M €€  COCOIUHEHUSIMH  (BO3MOXKHO  HCIOJIBb30BaHHE
BUJIEOMATEPHUAIIOB), HAOIIOICHHE TIpollecca OOYIIIMBaHUS caxapa Moj JIeUCTBUEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, H3y4EHUE XUMHUYECKUX CBOWCTB
pa30aBlIeHHOMN CEPHOU KUCIIOTHI, MPOBEEHNE KaUeCTBEHHOUM peakIuu Ha cylbdart-
WOH W HaOIIoJeHHe MpHU3HaKa e€ MPOTEKaHHs, O3HAKOMJICHHE C (PU3NYECKUMHU
cBOMcTBaMM a3oTa, (ochopa W HX coequHEHHH (BO3MOXXHO HCIOIb30BaHHUE
BUJICOMATEPHATIOB), o0pa3laMu a30THBIX U (HOCPOPHBIX yIOOpEHUH, MOIydYEHUE,
coOupaHue, paclo3HaBaHWE U H3YYEHHME CBOMCTB aMMHUaKa, IPOBEJICHUE
KAUECTBEHHBIX PEAKUMi Ha MOH aMMOHHS M (ochaT-uoH U U3ydeHUE MPU3HAKOB
UX IPOTEKAHHUsI, B3AMMOICVCTBAE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIBIO
(BO3MOKHO WCMOJIb30BAHUE BUJICOMATEPUAIIOB), W3y4YCHUE MOJIeJIeN
KPUCTAIUIMYECKUX pEemIETOK anmMasa, rpaduta, (QyiiepeHa, O3HAKOMJICHHE C
IPOLECCOM aACOpPOLMU PpacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM U
YCTPOMCTBOM NPOTUBOra3a, MoJydyeHHUe, COOUpaHue, paclio3HaBaHUE U W3YUYEHUE
CBOMCTB YIJVIEKMCJIOTO ra3a, MpOBEJEHNE KayeCTBEHHBIX pEeaklUuid Ha KapOOHAT U
CHWIMKAT-UOHBl M M3yYECHHE IIPU3HAKOB MX IPOTEKAHUS, O3HAKOMJICHHE C
NPOAYKUMEH CHJIMKATHOM MPOMBIIUIEHHOCTH, PEIIEHUE 3KCIEPUMEHTAIBHBIX
3a7a4 1o teMe « BaxxHenme HeMeTaIUIbl U UX COCTUHEHUSD.

MeTtasiibl U MX COeIUHEHUS

OO01ast XxapakTepUCTHKAa XUMMHUUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBAHHUH
ux nosioxkeHuss B llepumommueckon cucreme xumuyeckux siaemeHtoB . U.
MenpeneeBa u ctpoenus atoMoB. CTpoeHHE MeTauioB. Merajunueckas CBsi3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIETKA.  JJNEKTPOXUMUYECKUH  pAX
HanpspKeHU MetamioB. duznueckue U XUMHUYECKHUE CBOMCTBAa MeTaiuioB. OO0mue
CrocoObl Toy4eHus: MeTaiioB. [loHATHE O KOPpPO3UM METAIOB, OCHOBHBIE
cocoObl 3auMThl UX OT Koppo3uH. CruiaBbl (CTajlb, YyryH, AIOPaTIOMUHUMH,
OpoH3a) U UX MPUMEHEHHE B OBITY U MIPOMBIIIJICHHOCTH.

[[{eounble MeTamibl: noyNoXkKeHue B [leproanueckoil cucTeMe XMMUYECKUX
anemeHToB /. 1. MenaeneeBa, CTpoeHHE MX aTOMOB, HAXOXJICHUE B MPUPOJE.
du3nuecKkue ¥ XMMUYECKUE CBOMCTBA (Ha mpumepe HaTtpusd U Kanus). OKCUAbl U
TUAPOKCUIBl HaTpusi W Kauus. [IpuMeHeHHe IIEeNOYHBIX METAUIOB U HX
COCIMHEHU M.



[Ilenouno3emenpHble METaUIbl MarHud W KaJdbLUHM: TIOJOXKEHUE B
Ilepnognueckon cucreme xumudeckux aneMeHtoB [[. M. MenneneeBa, ctpoeHue
UX aTOMOB, HaXOXJIeHHE B Ipupojie. Pusnyeckue 1 XMMUYECKUE CBOMCTBA MarHus
U Kanpuusa. Baxueiimue coeauHeHUs Kaiblus (OKCHJ, TUIAPOKCHI, COJIN).
XKécTkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUSI.

AmmoMuHUN: TIoJioxkeHue B [lepuoandeckoi cucteMe XMMUYECKUX 3JIEMEHTOB
J. . Menneneesa, cTpoeHne aTtoma, HaxOKICHHE B mnpupone. dusznueckue u
XUMHUYECKUE CBOMCTBA altOMUHUS. AMQOTEpPHBbIE CBOMCTBA OKCHIA U THAPOKCHA
ATFIOMHUHUSL.

Keneszo: nonoxenue B llepuoanueckoil cucteMe XMMAYECKUX 3J€eMEHTOB /1.
N. MenneneeBa, CTpOe€HHE aroMa, HaxOXAaeHue B npupoae. Dusznueckue u
XUMHUUYECKUE CBOMCTBA xkene3a. OKCUbl, TuIpoKcu bl U conu xenesa (II) u sxenesza
(III), ux cocraB, CBOMCTBA U MMOJyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE ¢ o0pa3llaMd METAJIOB U CIUIAaBOB, WX (HU3UYECKUMU
CBOMCTBaMH, M3Y4YEHHUE  PE3YJIbTATOB  KOPPO3UU  METAUIOB  (BO3MOXKHO
WCIIOJB30BaHUE BHUICOMATEPUATIOB), OCOOCHHOCTEH B3aWMOJCUCTBUS OKCHJA
KaJblIUg U HATpUs C BOJOM (BO3MOXKHO KCIOJIB30BAHHE BHJIEOMATEPUATIOB),
HCCIIEIOBAHUE CBOMCTB XECTKOM BOJIBI, IIpOLEcCa TOPEHUS XKeje3a B KUCIOPOJIEe
(BO3BMOXKHO  KCMOJIb30BAHUE  BUJIEOMATEPUATIOB), TMPU3HAKOB  IMPOTCKAHUS
KAUYeCTBECHHBIX PEAKIMA HAa MOHBI: MarHus, KajbllUs, allOMUHUS, [IMHKA, JKelie3a
(I1) u xenesza (III), meau (1), HaGnrOEHUE U OMUCAHUE TIPOIIECCOB OKPAIIMBAHMUS
IJIaMEHU HWOHAMHU HaTpusl, Kaldus W Kalublug (BO3MOXKHO HCIIOJIb30BAHUE
BUJIEOMATEPHUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOMCTB THIAPOKCHIA ATTFOMUHUS
Y TUIPOKCHUJIA IMHKA, PEIIEHHE SKCIIEPUMEHTAIBHBIX 3a7a4 1o TeMe «BaxkHelme
METAJUJTbI U KX COSTUHCHHUS.

XuMHS M OKPYXKAKOLIAS Cpeaa

BemectBsa m Marepuasibl B TIOBCEIHEBHOM KHU3HM YeEJIOBEKa. be3omacHoe
WCIIOJIB30BaHUE BEILECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XUMHUUYECKUX 03KOraX U OTPABIICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKpYKawIlleh cpeabl (MpeaeiabHas IOoMmyCcTUMas
KOHIIeHTpaIus BemiecTs, aanee — [IJIK). Pons xuMuu B permeHnn 3KoI0ruuecKux
po0aem.

Xumuueckuii IKcnepumenm:

H3yueHHue oOpaslloB MaTepuasioB (CTEKJIO, CIUIABBI METAJIOB, MOJUMEPHBIC
MaTepualbl).

Mesicnpeomemmnuie ceasu

Peanuzanus MeXNpeIMETHBIX CBSI3€d IMPU M3YYEHHH XUMHM B 9 Kiacce
OCYIIECTBIISIETCS Yepe3 HCIOJb30BaHUE KaK OOIIHUX €eCTeCTBEHHO-HAYYHBIX



MOHSTUN, TaK U TOHATHUH, SIBISIIOIIUXCS CUCTEMHBIMH JIJISl OTACNIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO1ue ecTeCTBEHHO-HAYYHBIC MOHATHS: HAYYHBIH (DaKT, TUIIOTE3a, 3aKOH,
TEOpUs, aHalu3, CHHTE3, KiIaccupuKaluus, MEepUOJUYHOCTh, HAOIIOACHHE,
HKCIEPUMEHT, MOJEIMPOBAHUE, H3MEPEHUE, MOJENb, SBICHUE, IApPHUKOBBII
s deKT, TEXHOIOTHS, MaTEPHUAIIBI.

duszuka: Martepusi, aToM, OJEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKIHI,
U30TOIbI, PAAHMOAKTUBHOCTb, MOJIEKYJIA, JJIEKTPUUYECKUH 3apsij, NPOBOJHUKH,
HOJIyIPOBOJHUKH, JUDJEKTPUKH, (POTORIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHUE BEIIECTBA, a3, pacTBOP, pACTBOPUMOCTb, KpUCTAIIINYECKAs]
pemérka, CIuiaBbl, (U3MUECKUE BEIMYUHBI, €IWHUIBI U3MEPEHHs, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COTTHIIE.

buonorust: ¢ortocunTes, npixanue, Oumocdepa, d3KOCUCTEMA, MHUHEPAIBHBIE
y10OpeHusi, MUKPO3JIEMEHThI, MAKPO3JIEMEHTHI, IUTATEIbHbBIE BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNbl, TOPHBIE MOPOJBI,
MI0JIE3HBIE UCKOIIaeMbI€, TOTLTUBO, BOJIHBIEC PECYPCHI.

IVIAHUPYEMBIE PE3YJIBTATbI OCBOEHUA ITPOI'PAMMBI 110
XUMHUHA HA YPOBHE OCHOBHOT'O OBIIET'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pE3yJbTaTbl OCBOEHHUS IPOrPaMMbl OCHOBHOTO  OOIIEro
oOpa3oBaHMsI JOCTUTAIOTCS B XOA€ OOyYeHHsT XMMUU B E€IUHCTBE y4yeOHOU U
BOCIIUTATEIbHON JEATENBHOCTA B COOTBETCTBUH C TPAJULMOHHBIMHA POCCUMCKUMU
COLIMOKYJIbTYPHBIMH U JTYXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSIMU, HPUHSATHIMH B
oOLIECTBE MpaBUJIaMU M HOPMaMHU TMOBEJIEHUS M CIHOCOOCTBYIOT Ipolieccam
CaMOITO3HAHUS, CAMOPA3BUTHS U COLIMAIN3ALIUN O0yYaOIIUXCSl.

JIMYHOCTHBIE  pe3ydbTaThl  OTPaKalOT  TOTOBHOCTh  OOYYaIOLIUXCS
PYKOBOJICTBOBATbCSl CHUCTEMOW MO3UTHMBHBIX I[IEHHOCTHBIX OpHEHTALMN U
pacIIMpEHNE ONbITA ACITEILHOCTY HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOTr0 BOCTIMTAHMS:

LIEHHOCTHOTO OTHOILIEHHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, UICTOPHUYECKOMY
M HAay4YHOMY HAcCJIeUI0, MOHMMAHMS 3HAYEHUS XUMHUYECKON HAyKH B JKHU3HU
COBPEMEHHOr0 OOIIECTBa, CIOCOOHOCTH BIAJIETh JOCTOBEPHOW MH(pOpMaIeil o
NEPEeOBbIX JOCTHXKEHHUSIX W OTKPBITUSX MHPOBOM M OTEYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOICTBE MUpa U OOIIECTBA;

2) rpasKIaHCKOr0 BOCTIUTAHUSA:

NPEACTABICHUS O COLMAJBHBIX HOpPMax M NpaBWIaX MEKINYHOCTHBIX
OTHOUIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOLIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM M JAPYrMX  BHJAX
JeSITEIBHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOM MAESITENbHOCTH NpHU



BBITIOJITHGHUH YYEOHBIX, TO3HABATEIBHBIX 3a/1ay, BBIMOJHEHUH XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YIEOHBIX TPOEKTOB, CTPEMJICHHUS K B3aMMOIIOHUMAHHUIO
W B3aWMOIIOMOIIM B TIPOIIECCE OTOM Yy4EeOHOW JEATeTbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE TMIOBEJEHUE U TMIOCTYNKHA CBOUX TOBApUILECH C TO3UIUH
HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS MMOCIEICTBUI MOCTYIKOB;

3) HEHHOCTH HAYYHOTO NMO3HAHUSA:

MHUPOBO33PEHUYECKHUE TPEJICTABICHUSI O BEIIECTBE U XUMHUYECKOW pPEakivH,
COOTBETCTBYIOIIUE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTABIISIOLIUE
OCHOBY I TIOHUMaHUsI CYIIHOCTH HAYYHOM KapTHHBI MUpPa, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHs MPUPOJbI, B3aMMOCBSI3AX YeEJIOBEKa C
MIPUPOIHOM CPEZIOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEIIbHBIE MOTHUBHI, HANPaBJICHHBIC HA MMOJTYYECHHUE HOBBIX 3HAHHUH 10
XUMHUHM, HEOOXOIUMBIE NJisi OOBSCHEHHS HAOJII0aeMbIX MPOIECCOB U SIBICHUH,
MO3HABATENIbHON, MH()OPMAIMOHHOW M YHUTATEIbCKOW KyJIbTYpPhI, B TOM YHCIE
HAaBBIKOB CaMOCTOSITEIbHOH pabOThl C Y4YEOHBIMH TEKCTaMH, CIIPABOYHOMN
JUTEPATYPOH, JOCTYIMHBIMH TEXHUUYECKHMMH CpEACTBAaMU HH(POPMAITMOHHBIX
TEXHOJIOTHI;

UHTEpeC K OOYYEHHMIO M TO3HAHUIO, JH0003HATENBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K €caMOOOpa3OBaHMIO, TPOEKTHOW U  HCCIEIOBATEIbCKOM
NEATEILHOCTH, K OCO3HAHHOMY BBIOOPY HAINpaBIECHHOCTH W YPOBHS OOYYCHHS B
JlaTbHEHIIEM;

4) popMupoBanus KyJbTYPbI 310POBbSI:

OCO3HAHHWE IICHHOCTH KU3HHM, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY
3I0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHHE TMOCIEACTBUN M
HETMPUATUE BPETHBIX MPUBBIYCK (YIOTPEOICHUS aIKOTOJIsA, HAPKOTUKOB, KypEeHHs),
HEOOXOJMMOCTH  COOMIOJICHUS] MpaBuid O€30MacHOCTH TpU  OOpalieHud C
XUMUYECKMMH BEIIECTBAMH B OBITY U PEaTbHON KU3HH,

S) TpyA0BOro BOCIIUTAHUS:

MHTEpEC K MPAKTUYECKOMY M3YUYEHUIO TPOQPEeCcCril U Tpy1a pa3IudHOTo poja,
yBaXEHUE K TPYAYy W PE3yibTaraM TPYAOBOW NEATEILHOCTH, B TOM YHCIIC Ha
OCHOBE TMPUMEHEHUs TMPEAMETHBIX 3HAHWW TI0 XWUMHH, OCO3HAHHBIA BHIOOD
WHUBUyaIbHON TPAEKTOPUU MPOJOHKEHHUST 00pa30oBaHUs C YUETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH,
YCHEITHON TPOo(heCCHOHATBLHOM ACATEIHPHOCTA M Pa3BUTHS HEOOXOAUMBIX YMCHHUMH,
TOTOBHOCTh aalITUPOBATHCS B TPOQeCcCHOHATBLHOM Cpejie;

6) PK0JIOrHYeCKOro BOCIIUTAHUS

HKOJIOTHYECKH IIEJIECO00pa3HOE OTHOIICHHE K TPUPOJIE KaK HCTOYHHUKY
KU3HHU Ha 3emiie, OCHOBE €€ CYIIeCTBOBAHUS, TOHUMAaHUE IEHHOCTH 3/I0POBOTO U
Oe3omacHoro o0Opas3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY



Gu3nYeCKOMy M TICUXHYECKOMY 3JI0pPOBBIO, OCO3HAHHE IIEHHOCTH COOJIIOJICHUS
paBuJ 6€30MAaCHOTO MOBEACHUS MPU padOTe ¢ BEIIECTBAMHU, a TAKXKE B CUTYyalHsIX,
YTPOXKAOIINX 310POBbIO U )KU3HU JIOCH;

CHOCOOHOCTH NMPUMEHSTh 3HAHMS, MOJIydaeMble MPU U3YyYEHUU XUMUU, TS
pelIeHus 3aa4, CBSI3aHHBIX C OKPY’KaoILEeH MPUPOAHON CPEelIoH, AJis MOBBIIICHUS
YPOBHSI  3KOJIOTMYECKOM  KYyJIbTYpbl, OCO3HaHUS IJ00aJbHOTO  Xapakrepa
HKOJIOTUYECKUX TPOOJIIeM M MyTed MX peHIeHHs] MOCPEACTBOM METOAOB XHUMUHU,
HKOJIOTUYECKOTO MBILUICHUS, YMEHUSI PYKOBOJICTBOBATHCS UM B I103HABATEIBHOM,
KOMMYHHMKaTUBHON U COLMATbHON MPAKTUKE.

METAINIPEJMETHBIE PE3YJIBTATBI

B cocraBe MeTanpeaMETHBIX PE3YJIbTATOB BBIACISAIOT 3HAUYMMbIEC JUIS
dbopMUpOBaHHA MHPOBO33PEHHUs OOIEHAYyYHbIe TOHATHS (3aKOH, TEOpHs,
IOPUHLIKII, TUIIOTE3a, (PAKT, cucTeMa, Mpolece, IKCIEPUMEHT U JIPYroe.), KOTOpPbIE
UCIOJIB3YIOTCS B €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX HpeIMeTax M MO3BOJIAIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (POPMUPOBATH MPENCTABICHUE O LIEIOCTHOM
HAay4YHOM KapTHUHE MHUPA, U YHUBEpCAJIbHbIE y4eOHbIE N€UCTBUS (I103HABATEIbHbIE,
KOMMYHUKATHUBHBIE, PETyJIATHBHBIE), KOTOpbIE 0O€CHeunBarOT (OPMUPOBAHUE
TOTOBHOCTU K CaMOCTOSITEJIbBHOMY IJIAHUPOBAHUIO M OCYIIECTBICHHUIO y4eOHOMN
NEATEIbHOCTH.

ITo3naBaTe/ibHbIC YHUBEPCAJIbHBIE YUeOHbIE 1eiiCTBUS

ba3oBble Jjoruvyeckue geiicTBus:

YMEHUS HCIOJIb30BATh NPUEMBI JIOTUYECKOIO MBIIUIEHUS IIPH OCBOCHUU
3HAHMI: PACKPBIBaTh CMBICI XMMHUYECKHX IMOHATHNA (BBIAEIATH UX XapaKTEPHbIE
IIPU3HAKH, YCTAHABJIMBATh B3aMMOCBS3b C JPYTMMHU MOHSATHUSIMH), UCIOJIb30BATh
MOHATHUS 111 OOBSICHEHUSI OTJEIbHBIX (PAKTOB U SIBIIEHUM, BBIOMPATh OCHOBAHUS U
KpUTEPUH ISl KIACCU(PUKALMH XUMUYECKUX BEIIECTB U XUMHUYECKUX PEaKIUH,
yCTaHaBIMBATh IMPUUYMHHO-CJIEACTBEHHbIE CBSI3U MEXAY OOBEKTaMU H3Y4EHHS,
CTPOUTDH JIOTUYECKUE PACCYXIEHUs (MHAYKTUBHbIC, ACTyKTUBHBIC, [10 aHAJIIOTUN),
JienaTh BBIBOJIbI M 3aKITFOUEHHUS;

yMEHUE TMPUMEHSTh B TIPOLIECCE TNO3HAHUA TOHATHS (NPEAMETHBIE U
MeTaIpeIMETHbIE), CHMBOJIUYECKUE (3HAKOBBIE) MOJIENH, UCIIOJIb3yEMbIE B XUMUH,
peoOpa3oBbIBaTh MIMPOKO MPUMEHSIEMbIE B XUMHUHM MOJEIIbHBIE MTPEICTaBICHUS —
XUMHUYECKUNA 3HAaK (CMMBOJI JJIEMEHTAa), XUMHUYecKass (opMmyrna U ypaBHEHUE
XUMUYECKON PEeaKIUU — MPU PEUICHUH Y4eOHO-TI03HABATENbHBIX 33a4, C YUETOM
TUX MOJIENBHBIX MPEJICTABICHUN BBISIBISATh U XapaKTePU30BaTh CYIIECTBEHHbBIC
IPU3HAKU U3y4aeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMHUYECKUX PEaKIIUH,
BBISIBJISITH  OOIIME  3aKOHOMEPHOCTH, NPUYUHHO-CJIEICTBEHHbIE CBSI3U U
IPOTUBOPEYHS B U3YHAEMBIX IIPOLIECCAX U SIBICHUSX.

Ba3oBble uccienoBareabcKkue 1eMCTBUA:



YMEHHUE HCIIOIb30BaTh MOCTABICHHBIE BOIPOCHl B KAY€CTBE HHCTPYMEHTA
MO3HAHMs, a TaKXKe B KAueCTBE OCHOBBI JJs1 (POPMHUPOBAHUS TUIOTE3BI IIO
IIPOBEPKE MPABUIIBHOCTU BBICKA3bIBAEMBIX CYKICHUN;

OpUOOpeTEeHNE OMbITa IO IUIAHUPOBAHUIO, OPraHU3allud M IPOBEICHUIO
YUEHHYECKUX OJKCIEPUMEHTOB, YMEHHE HaONIoAaTh 3a XOJIOM Ipolecca,
CaMOCTOATEJIBHO MPOTHO3UPOBATh €r0 Pe3yJbTatr, (PopMyIHpOBaThH 000OLIEHUS U
BBIBOJIBI 110 PE3yJIbTaTaM MPOBENEHHOIO OMbITA, HCCIECAOBAHUS, COCTABIATh OTUET
O IIPOJIEJIaHHOM padoTe.

Pa6ora ¢ undpopmanmeii:

YMEHHME BbIOMpaTh, AHAIU3UPOBATH WU HUHTEPIPETUPOBATH HH(OPMALUIO
pa3IMyYHBIX BUAOB U (HOPM MPEACTABICHUS, MOTYYaeMYIO0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONyJIApHAsg JUTEpaTypa XUMHUYECKOIO COAEPKAHUSA, CIPABOYHBIE
nocobust, pecypcbl MHTepHeTa), KpPUTUYECKH OLEHUBATh MPOTUBOPEUUBYIO U
HEJ0CTOBEPHYIO HH(POPMAIIHIO;

YMEHUE NPUMEHATh Pa3IuyHble METOAbl M 3alpOChl MPU MOUCKE U OTOOpE
UH(OpPMAIMU U COOTBETCTBYIOLIMX JAHHBIX, HEOOXOAUMBIX Jisi BBINOJIHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3a7a4 ONPEIEIEHHOrO TUIIA, TPUOOPETEHHUE ONbITA B
o0nacTi UCHOJB30BaHUS  HMHPOPMALIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIJICHUE KYJIbTYpOH aKTUBHOT'O MCIOJb30BAHMS PA3JIMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOATENLHO BBIOMPATh ONTUMANbHYIO (pOpMY MpeAcTaBieHus] UHPOpMaLUU U
WUTIOCTPUPOBATh pEIIAEMbIE 3aJaull HECIO0XXHBIMA CXEMaMH, JHarpaMmMaMu,
apyrumu hopmMamu rpaduku 1 UX KOMOMHAIIUSAMY,

YMEHHME HCIOJIb30BaTh U aHAJU3UpPOBaThb B Ipouecce Yy4yeOHON u
UCCIIEIOBATENbCKON N1€ATEIbHOCTH UH(POPMAIMIO O BIUSHUM MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTAa HA COCTOSIHUE OKPYXKAIOWIEW NPUPOIHON
Cpellbl.

KoMMyHMKAaTHBHBIE YHHBEpPCAJbHbIC Y4eOHbIe JeHCTBHS:

YMEHUSI 3a/laBaTh BOMPOCH (B XO0JA€ jauaiora W (W) JAUCKYCCHH) IO
CyLIECTBY  OOCYXJaeMOl  TeMbl, (OPMYJIHpPOBATH CBOM  MPEAJIOKECHUS
OTHOCHUTEIBHO BBITOJHEHMSI MPEJI0KEHHOM 3a]auH;

YMEHUSI  NPEJCTaBIsATh  MOJYyYEHHbIE  pe3yJbTaThl  IO3HABATEJILHON
NEATEIbHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTax; JejaTh IPE3EHTALUI0
pe3yabTaTOB BBIMOJIHEHUS XUMUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
71a060paTOpHOI pabOTHI MO MCCIIEJOBAHUIO CBOMCTB BEILIECTB, YUE€OHOTO MTPOEKTA);

yMEHUsI Y4eOHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
NIO3HABATEJIbHOM W MCCIIENOBAaTEIbCKOM  JESATENBHOCTH IPU  PELICHUU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uiuil (00cyXIeHusi, OOMEH MHEHUSMHU, «MO3TOBBIE IITYPMbI», KOOPIUHALIHS



COBMECTHBIX JEHUCTBUM, ONPEICICHHE KPUTEPUEB IO OLEHKE KadecTBa
BEITIOJTHEHHON PaOOThI U IPYTHE).

PeryasiTuBHbIE YyHUBEPCAJIbHbIE YUeOHbIe IeliCTBUS:

YMEHHE CaMOCTOSITEJIbHO ONPEACISATh LEIU JEATEIIbHOCTH, IUIAHUPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATH U TMPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JeSITEIbHOCTD, BEIOMpaATh Hanboee 3pGeKTUBHBIE CIIOCOOBI PEIICHUsI YUYECOHBIX U
ITO3HABATEIBHBIX 33J1a4, CaMOCTOATENIIBHO COCTABJIATh WM KOPPEKTUPOBATH
MPEIOKEHHBIM  AJITOPUTM  JIEMCTBUKM TIPA  BBINOJIHEHWW 33JaHUA C YYETOM
MOJIYYeHHUS] HOBBIX 3HAHUU 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX W PEAKIMSIX,
OLICHUBATh COOTBETCTBHUE IMOJYYECHHOIO pE3yJbTaTa 3asBICHHON LIEJIH, YMEHHUE
MCIIOJIb30BaTh U AHAJIM3UPOBATh KOHTEKCTHI, IIPEIJIaracMbI€ B YCIOBUHN 3aJaHUN.

HPEIMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMeTHBIX pe3yJbTaTOB IO OCBOCHHUIO 0053aTEIbHOIO
COJlep KaHMs, YCTAHOBJICHHOTO JlaHHOW deaepalibHON pabdodeil mporpaMmMmoi,
BBIJICIISIFOT: OCBOCHHBIE OOYYaIOIMMHCS HAy4YHbIE 3HAHUSA, YMEHUS U CIIOCOOBI
JneucTBul, crnenuduueckue A OpeAMETHONM o0nactu  «XUMHS», BUJbI
JNEATEIBHOCTH MO  IOJYYEHWI0 HOBOIO  3HAHWs, €r0  HWHTEpIpPETALNH,
peoOpa30BaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYyAITUsIX.

K xonIy oOyuenus B 8 ki1acce npeIMETHBIE PE3yJIbTaThl Ha 0a30BOM YPOBHE
JOJIKHBI OTPaXXaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PacKpbIBaTh CMBICI OCHOBHBIX XHUMHUYECKHUX MOHATHH: aTOM, MOJIEKYJIA,
XUMUYECKUH DJIEMEHT, IIPOCTOE BEIIECTBO, CI0XKHOE BEILECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAs 1
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHash Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTA B COCITMHEHUHU, MOJISIPHBIA 00BEM,
OKCHJI, KHCIJIOTA4, OCHOBAHHE, COJb, JJIEKTPOOTPULATEIBHOCTh, CTEIECHBb
OKHUCJICHHS, XMMHUYECKasl peaKkilusi, KiIacCU(UKAIMS pPEaKIui: peaxkiuu
COCIMHEHUSA, PEaKIMU Pa3J0KEHUs, PEaKIUu 3aMEIICHUs, pPEeaKiuu
0OM€Ha, 3K30- U SHJOTEPMHUUYECKUE PEAKINH, TEMIOBOM A(P(EKT peakiuu,
AIpO aToMa, JJIEKTPOHHBIN CJIOW aToma, aToMHasi OpOuTalb, PAaAUYC
aToMa, XUMHUYECKasl CBS3b, MOJSPHAsA U HEMOJSpPHAs KOBAJIECHTHAs CBA3b,
WOHHAs CBSA3b, MOH, KATUOH, aHWUOH, PACcCTBOpP, MAaccoBas JI0Js BEIECTBA
(IpolLieHTHAsl KOHIIEHTPAIKsi) B paCTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHYECKUX TOHITUH W
MPUMEHSITH ITU TIOHSATHUS MPU OMUCAHUU BEIIESCTB U UX MPEBPAIICHUI;

e HCIOJBH30BaTh XHWMHUYECKYIO CHUMBOJHMKY JJISI COCTaBJCHHS (HOpPMyT
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpPENEeNsATh BAJCHTHOCTh aTOMOB JIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENEHb  OKWUCIEHUS  BJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,



MPUHA/JICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIacCy COCIMHEHUN 10
dbopmynam, BHJ XUMHUYECKOM CBsI3M (KOBAJIGHTHAs W WOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSX;

packpeiBatek cmbica Ilepuomuueckoro 3akona [l . Menneneesa:
JEMOHCTPUPOBATh TNOHUMAHHE MEPUOANYECKONM 3aBHCUMOCTH CBOICTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B [lepuoauueckoil cucreme,
3aKOHOB COXPAHEHHUS MAacCChl BELIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YYEHUS, 3aKOHA ABOTajIpo;

ONMKCHIBATh M XapakTepu3oBaTh Tabmuunyro ¢opmy [lepuonnueckoit
CUCTEMBbl XMMHMYECKHMX OJJIEMEHTOB: pa3iauvaTh [OHATHUS «TJaBHAs
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnma)y», manbeie u
OOJIbIIIME TIEPUOJIbl, COOTHOCUTH OOO3HAUEHMS, KOTOPhIE HMEIOTCA B
tabmuie «llepuoanueckass cucrema Xxumuueckux osiaementoB . .
MeHnieneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB
XUMHUUYECKUX DJIEMEHTOB (COCTaB M 3apsij sijipa, o0Ilee YUCI0 SIECKTPOHOB
U pacrpeesiCHUe UX Mo JEKTPOHHBIM CIIOSIM);

KJIacCU(UIIMPOBATh XUMUUYECKUE DJIEMEHThI, HEOPTaHUUECKUE BEIIECTBA,
XUMUYECKUE PeaklUHH (MO YUCITYy M COCTaBY YYacTBYIOIIMX B PEAKIUU
BEII[ECTB, M0 TEIUIOBOMY 3D PeKTy);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIIECTB
Pa3JIMUHBIX KJIACCOB, MOATBEPKAsl OMUCAHUE TPUMEPAMU MOJICKYJISIPHBIX
YPaBHEHHI COOTBETCTBYIOIINX XUMHUUYECKUX PEAKIINIA;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUYECKUX MPEBpaAlICHUNA B
Pa3JIMYHBIX YCIOBUSIX;

BBIYUCIISITH OTHOCUTEIBHYIO MOJICKYJISIPHYI0O W MOJISIPHYIO  MacChl
BEII[ECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOTO JJIEeMEHTa 10 (dopmyse
COEIMHEHUS, MAaCCOBYIO JIOJIO BEILIECTBA B PACTBOPE, IPOBOJAUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKOU PEaKIUu;

MPUMEHSITH OCHOBHBIE OIEpallUi MBICIUTEIHHON AEATEIbHOCTA — aHaJIU3
U CHUHTE3, CpaBHEHHE, 0000IIeHre, CHUCTeMaTHU3aIUI0, KiIacCUu(PUKAIIUIO,
BBISIBJICHUE TMPUYUHHO-CJIEACTBEHHBIX CBSI3€M — IJI1 M3Y4YE€HUS CBOWCTB
BEIIECTB U XHUMHUYECKHX PEAKLIHM, €eCTECTBEHHO-HAyYHbIE METO/bI
MO3HAHUSI — HaOIIOJICHUE, W3MEpPEHUe, MOJEIUPOBAHUE, DKCIECPUMEHT
(peasIbHBINA U MBICIICHHBIN );

clelioBaTh  NpaBWJiaM  MOJb30BaHUA  XMMHYECKOM  TOCYIOH U
7abopaTopHbIM  000pY/IOBaHHWEM, a TaKXKe TMpaBUiiaM OOpaImIeHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIMSIMU 10 BBINOJHEHUIO
Ja00pATOPHBIX XUMHYECKUX OIBITOB IO TOJYYEHHUIO U COOMPAHUIO



ra3oo0pa3HbIX BEWIECTB (BOAOpPOJAa M KHCIOPOJAA), NPUTOTOBICHUIO
pPacTBOPOB C ONMPEACIEHHON MAacCOBOM JOJEHM PACTBOPEHHOIO BEILIECTBA,
IUIAHUPOBATh W TPOBOAWTH  XHUMHYECKHE  DKCIICPUMEHTHI  TIO
pacro3HaBaHHWIO PACTBOPOB IIENOUEH U KUCIIOT C MIOMOIIBI0 MHAUKATOPOB
(;makMyc, dheHondTaenH, METUIOPAHXK U JIPYTHE).

K xonIty oOydenus B 9 kjiacce npeIMeTHBIC PE3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHU:

pacKpbIBaTh CMBICJ OCHOBHBIX XHUMHYECKHUX MOHSATHUWA: XHWMHUYECKHM
AJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTUOH, aHHOH, NPOCTOE BEUIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIICHBb
OKHUCJICHHS, XUMUYECKasl PEaKIUs, XUMUYECKasi CBSA3b, TEIJIOBOU 3 (HeKT
peaknuu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DICKTPOJIUTHI,
HERJIEKTPOJIMUTHI, AIEKTPOJUTHYECKAS] TUCCOLUUALNS, PEAKUUU HOHHOTO
oOMeHa, Karaau3aTop, XHMHUYECKOE paBHOBECHE, oOOpaTHUMble U
HEOOpaTUMBbIE pEaAKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEaKIINH,
OKHUCJIUTEIb,  BOCCTAHOBUTENb,  OKHCICHWE H  BOCCTAHOBIICHHUE,
ajuioTponusi, aMm(pOTEepHOCTh, XUMHUYECKasi CBS3b (KOBaJCHTHAs, MOHHAs,
MeTajuInyecKas), KpHUCTAJUIMYecKass pemérka, KOppo3us METalIOB,
CIUIaBbl, CKOPOCTh XHUMHYECKOW peakUuuu, MPEAeiIbHO IOMyCTHUMAas
koHueHTpaus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX TMOHATHH U
MPUMEHSThH 3TU OHATHUS MPU OMKMCAHUU BEIIECTB U UX MPEBPALICHUI;
UCIIOJIb30BAaTh XUMHUYECKYI0 CHMBOJIMKY JJiIi COCTaBlieHUsS (OpMyI
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

OMPENIEIIATh BaJIGHTHOCTh M CTENIEHb OKUCICHUS XUMUYECKUX PJIEMEHTOB B
COCIMHEHUSAX PA3JIMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTpeNeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opMyrnaMm, BUJ XUMHUYECKOU
CBs3M (KOBAJICHTHAs, WOHHAsA, MeETaUIMUecKasi)) B HEOPraHMYECKUX
COCIMHEHUAX, 3apsJl MOHA MO XUMHUYECKOU (opmylie, XapakTep Cpelabl B
BOJIHBIX PACTBOpPAaX HEOPTraHWYECKUX COCAMHEHUN, TUI KPUCTATUTMYECKON
PELIETKA KOHKPETHOT'O BELIECTBA;

packpbiBath cMbIci llepuomndeckoro 3akona J[. WM. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHMMAHHWE: OIMUCHIBATH M XapaKTEepU30BaATh
Tabnuynyo Gopmy Ileprogndeckoid CUCTEMBbI XHMHUYECKUX AJIEMEHTOB:
pa3IMyuarh TMOHSTHS «rjaBHas mnoiarpynmna (A-Tpynma)» U «moOouyHas
noarpynmna (b-rpynma)», manbie u Ooyblie TEPUOMABI, COOTHOCHTH
0003HaYCHUSA, KOTOPHIE MMEIOTCS B IEPUOAUYCCKOM Tabiuie, ¢
YUCJIOBBIMU  XapaKTEpPUCTHUKAMH  CTPOCHHSI  aTOMOB  XMMHUYECKHUX
AJIEMEHTOB (COCTaB W 3apsa sjapa, OOIIee YHUCIO DJJIEKTPOHOB U



pacnpeneneHue WX TI0 DJEKTPOHHBIM CIIOSIM), OOBSCHITH OOIIUE
3aKOHOMEPHOCTH B M3MEHEHHUU CBOWCTB JJIEMEHTOB M UX COCIWHCHUU B
npeenax MaJbIX IMePUOJI0B U TJIABHBIX MOJTPYIIT ¢ yIETOM CTPOCHHUS WX
aTOMOB;

KJ1acCU(PUIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIlECTBa,
XUMUYECKHE peaknuu (10 YHUCIAy W COCTaBy YYAaCTBYIOIIUX B PEaKIUU
BEILIECTB, MO TEIIOBOMY 3(P(DEKTy, MO M3MEHEHHUIO CTEIEHEW OKHUCIICHUS
XUMHUYECKUX DJIEMEHTOB);

XapaKTepu3oBaTh (OMUCHIBATH) OOIIME W cHenudUUecKrue XUMHUYECKHE
CBOMCTBAa TPOCTHIX M CIOXHBIX BEUIECTB, TMOJTBEPXKAasi OINUCAHUE
pUMEPaMH MOJICKYJISIPHBIX W HMOHHBIX YPaBHEHUU COOTBETCTBYIOIIUX
XAMHUYECKUX PEAKIUN;

COCTABJISITh  YPaBHEHUS JJICKTPOJUTHUYECKON JUCCOIMAIMU  KHUCIIOT,
HIeJI0YEH U COJICH, MOJTHBIE U COKpAIIEHHbIC YPABHEHUS PEaKIMil HOHHOTO
oOMeHa, ypaBHEHHUS pPEaKIWi, MOATBEPKIAIONUX CYIIECTBOBAHUC
TEHETUYECKOM CBS3HM MEK/Ty BEIIECTBAMH PA3ITMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIHTEIIBHO-BOCCTAHOBUTEIBHBIX — PEAKITUI
MOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OallaHCa ATUX PEaKIIHi;
MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HUX CTPOCHHS,
BO3MOKHOCTH TIPOTCKaHUS XWMHUYECKHX TMPEBpAIICHUN B pPa3IMIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTEIBHYIO MOJICKYJIAPHYIO U  MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOTO »JJIeMEHTa 10 (dopmyse
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEaKITNN;

coON0aTh  MpaBuja  MOJIb30BAHUS  XMMHUYECKOW  TMOCYylIOM U
7abopaTopHbIM  00OpYyIOBaHMEM, a TaKkKe IMpaBuja OOpalleHus C
BEIIECTBAMH B COOTBETCTBUM C WHCTPYKIUMSMHU 110 BBITOJHEHHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO TONYYCHUI0O U COOMPAHUIO
ra3000pa3HbIX BEHIECTB (aMMHAaKa U YIJIEKUCIIOTO rasa);

MPOBOJUTh  PEAKIHWH, TOATBEPKIAMOIINEC  KAYCCTBEHHBIM  COCTaB
pPa3IUYHBIX BEIIECTB: PACIO3HABATH OMBITHBIM MyTEM XJIOPHUA-, OpOMU-,
nonun-, kapOonart-, ¢ocdar-, cunmkar-, cyiabdar-, THAPOKCUI-HUOHBHI,
KaTHOHbI aMMOHHUSI M HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B
BOJHBIX PacCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OINEPAIlMU MBICTUTEIIPHON JEATeTbHOCTH — aHAJH3
U CHHTE3, CpaBHEHHE, OOOOIIEHWE, CHCTEeMAaTHU3AII0, BBISABICHUC
MPUYUHHO-CJICJICTBEHHBIX CBSI3€ — I WM3Y4YEHUs CBOWCTB BEIIECTB M
XUMUYECKAX PEaKIid, eCTeCTBEHHO-HAyYHBIC METOAbl TIO3HAHUS —



HaOIOICHUE, M3MEpPEHUEe, MOJACIUPOBAHUE, DKCIIEPUMEHT (pEalbHBIA H
MBICJICHHBIH ).
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25
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https://m.edsoo.ru/7f41a
636
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636
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but6mmoreka [IOK




MaTepHabl B https://m.edsoo.ru/7f41a
’KU3HH YeIOBeKa 636
Hroro no pazgeny 3
bubnunoreka LIOK
PeszepBHoe Bpemst 3 https://m.edsoo.ru/7f41a
636
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KOJIMYECTBO
4
YACOB I1O 08 7
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cMeceit Taerd
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bubmuorexa [JOK
pabota Ne 2
PasesTeHIe 1 https://m.edsoo.ru/ff
«rasnea 0d28c8
cMmeceit (Ha




IIPUMEPE OUUCTKU

MOBAPEHHOMN

COJIN)»

ATOMEL I bubmuoreka [JOK
6 - https://m.edsoo.ru/ff

0d2a6¢

XuMHYeCKHue

9JIEMEHTHI. 3HAKU bu6mmoreka [IOK
7 (cumBOIIBI) https://m.edsoo.ru/ff

XUMHYECKHUX 0d2be8

3JIEMEHTOB

[Ipocteie bubmmoreka [JOK
8 CJIO’KHBIC https://m.edsoo.ru/ff

BEIICCTBa 0d2a6¢

ATOMHO- bu6mmoreka [IOK
9 MOJIEKYJIAPHOE https://m.edsoo.ru/ff

yUEHHE 0d2d50

3aKkoH

IMOCTOSIHCTBA

COCTaBa BEIICCTB.

Xumuueckas bu6mmoreka [IOK
10 dbopmya. https://m.edsoo.ru/ff

BanxeutHocTh 0d2eae

aTOMOB

XUMHYCCKHUX

3JIEMEHTOB

OtHOcHTENbHAS

aToMHas Macca. bu6nmoreka [JOK
11 OrtHocuTenpHas https://m.edsoo.ru/ff
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50 TACCHI https://m.edsoo.ru/0
0ad9ela
HEOPTaHUYECKUX
coearHeHnn"
[TepBbie MOMBITKH
KIaccupuKauu
XUMHYECKUX bu6mmoreka [IOK
51 3JIEMEHTOB. https://m.edsoo.ru/0
IousaTue o Oad9ffa
IpyNIax CXOIHBIX
3JIEMEHTOB
[lepuonnueckuii
3aKOH U bubmuorexa [JOK
52 [Tepnonnueckas https://m.edsoo.ru/0
cHUcCTEMA 0OadaS2c

XUMHNYECKUX




anemeHToB /I. U.

Menngeneena

[Tepuonsl, bubnunoreka [HOK
53 TPYIIIIBI, https://m.edso0.ru/0

IIOArPYIIIB Oada52c

CrpoeHue aToOMOB. bubmmoreka [JOK
54 CocTaB aTOMHBIX https://m.edsoo.ru/0

saep. M3oTonsl 0ada342

Crpoenue

AIIEKTPOHHBIX

0001109€K aTOMOB bubmuorexa [JOK
55 3JIEMEHTOB https://m.edsoo.ru/0

[Tepuonnueckon Oada6bbc

cuctemsl J1. W.

MeneneeBa

XapakTepucTrka

XUMHUYECKOTO

3JIEMEHTA 10 €ro bubmuorexa [JOK
56 MOJIOKEHHUIO B https://m.edsoo.ru/0

[Tepuonnueckoi Oada824

cucteme /1. W.

Menneneesa

3HaueHne

[Iepnonnueckoro

3aKOHA JIJIS

pa3BHTHS HAYKH 1 bubmuorexa [JOK
57 —1 https://m.edsoo.ru/0

0Oada96e

MenneneeB —

y4€HBIH, IIEAaror

U TpaXkJIaHUH

PesepBHBIii yPOK.

O6o0mmenue n

CHCTEMAaTHU3aIIHS bu6mmoreka [IOK
58 3HaHUH / https://m.edsoo.ru/0

Bceepoccutickas 0adb33c

MPOBEPOYHAs

paborta

KonTponbHas

pabota Ne4 o

bu6mmorexa [IOK

59 Teme «Crpoenne https://m.edsoo.ru/0

aToMa. 0adb486

XuMudeckas

CBSI3b» /




Bcepoccutickas
MpOBEPOYHAs
paborta
DIEKTPOOTpHIATE
POoTP bu6mmoreka [IOK
JIBHOCTH aTOMOB
60 1 https://m.edsoo.ru/0
XUMHYECKUX Oadaabs
9JIEMEHTOB
Voumas bubmuoreka [JOK
61 1 https://m.edsoo.ru/0
XHAMUYECKas CBI3b 0adac3d
KoBanenTtHas bubmuoreka [JOK
62 MOJIsIpHAS 1 https://m.edsoo.ru/0
XHUMHUYECKAs CBSI3b Oadaab8
KoBanenTtHas bu6mmoreka [IOK
63 HETMOJIApHAs 1 https://m.edsoo.ru/0
XHMHUYECKas CBSI3b Oadaab8
bu6mmoreka [IOK
CreneHb
64 1 https://m.edsoo.ru/0
OKHCIICHUS 0adaed8
OKHCIUTEITBHO- bu6mmoreka [IOK
65 BOCCTAHOBUTEJILH 1 https://m.edsoo.ru/0
bl€ peaKuuu 0adb076
bubmuorexa [JOK
OKuCIUTEIN U
66 1 https://m.edsoo.ru/0
BOCCTaHOBUTEIIN 0adb076
PesepBHBIii yPOK.
O06o06meHue u
CHCTEMAaTHU3aIIHS bu6mmoreka [IOK
67 3HAHWUHU 110 TEME 1 https://m.edsoo.ru/0
«CTpoeHue aroma. 0ad9cb2
Xnmuueckas
CBSI3bY
PesepBHBIii yPOK.
bu6mmoreka [JOK
O6001menue u
68 1 https://m.edsoo.ru/ff
CI/ICTel\faTI/ISaIII/IH 0d61c6
3HAHUH —
OBIIEE
KOJIMYECTBO 68
YACOB IIO
I[TPOTPAMME

9 KJIACC




Ne KoanyecTBO 4acoB JJIeKTPOHHbIE
Konrpoas  Ilpakrnuye Aara uugpoBbIe
n/ Tema ypoxa Bee HBIE CKHue HsyHen oﬁpasosaTeanue
n ro padoTbI padoTbI i pecypcbl
IIepuonnuecku
1 3aKOH.
[lepuoanueckas bubnunoreka [HOK
cucrteMa 1 https://m.edso0o.ru/00
XUMHYECKUX adb59e
ajeMeHTOB /I,
. Menneneena
3aKOHOMEPHOCT
1 B U3MCHEHUHU
CBOWCTB bu6mmoreka [IOK
XUMHYECKUX 1 https://m.edsoo.ru/00
5IIEMEHTOB adb6b6
MEPBBIX TPEX
MEPUOJIOB
Kinaccudukanm
U bu6mmoreka [IOK
HOMEHKJIaTypa 1 https://m.edsoo.ru/00
HEOPraHUYECKH adb7e2
X BCILIECTB
Bunanr
XUMHYECKON bu6mmoreka [IOK
CBSI3U U THUIIBI 1 https://m.edsoo.ru/00
KPUCTAUINYECK adbac6
UX pelETOK
KonTponbHas
pabota Nel o
Teme
«IToBTOpEeHue u
yriIyoJieHHne 1 1
3HaHUH
OCHOBHBIX
paszenoB Kypca
8 Kacca»
Knaccudukanm
ST XHMHUYICCKHUX bubmuorexa [JOK
peakuuii no 1 https://m.edsoo.ru/00
Pa3TMIHBIM adbcb0
MpU3HAKaM




Ilonsarue o

CKOPOCTH

XAUMHYECKON

— bubmuoreka [JOK
7 https://m.edsoo.ru/00

Ilonstue o

adbe9a

TOMOI'CHHBIX U

TeTePOreHHBIX

peakiusx

Ilonstue o

XHMHYECKOM

PaBHOBECHH.

DakTopsl,

BIIMSIIOIINE HA bubmuorexa [JOK
8 CKOPOCTH https://m.edsoo.ru/00

XUMHYECKOUN adc28c

peaKIuu U

IOJI0KCHUE

XAMHYECKOT'O

paBHOBECHS

OkucCIuTENbHO- Bubaunorexa [IOK
9 BOCCTAHOBUTEI https://m.edsoo.ru/00

bHBIE PEAKIIUU adcade

Teopus

AIEKTPOJIUTHYE

CKOM bu6mmoreka [IOK
10 JIACCOIAAITAH. https://m.edso00.ru/00

CunbHbIE U adcd68

cna0Oble

AIIEKTPOJIUTHI

HNonnsie bu6mmoreka [IOK
11 ypaBHEHUSA https://m.edsoo0.ru/00

peakiuii add448

XUMUYECKHue

CBOMCTBa

KHCIIOT B

OCHOBaHMI B

bu6mmorexa [IOK

12 cBere . https://m.edso0.ru/00

MpeACTABICHUI 2dd5ds

00

AIEKTPOJIUTHYE

CKOM

JIACCOINAITAN
13 XHUMHUYECKHE bu6mmoreka [JOK




CBOMCTBA COJIEN

https://m.edsoo.ru/00
add8b2

B CBETE

MpeICTaBICHUI

00

AIEKTPOJIUTHYE

CKOM

JUCCOITHAIIIN

[Tonsitue o bubmuorexa [JOK
14 TUIPOJIN3E https://m.edsoo.ru/00

coueit add9d4

O06o0meHue u bubnuorexa [JOK
15 cucTeMaTu3aiu https://m.edso0o.ru/00

A 3HAHUH addd12

[IpaxTrueckas

pabora Ne 1. bubnnoreka [JOK
16 «Perenne https://m.edsoo.ru/00

SKCIIEPUMEHTAT addbfa

BHBIX 3a7a9»

KontposbHas

pabota Ne2 o

TeMe

«INEKTPOIUTUY bubnuorexa [JOK
17 eckas https://m.edso0o.ru/00

JTUCCOITHAITHS. addec0

XuMu4eckKue

peaknuu B

pacTBopax»

O6mmas

XapaKTePUCTHK

bu6mmoreka [IOK

18 A TaToTCHOB. https://m.edsoo.ru/00

Xm\imquKHe addfe?

CBOICTBA Ha

puMepe XJiopa

XJI0pOBOZOPOL.

Consnas

KHCJIO0TA, bubmuorexa [JOK
19 XUMHYECKHE https://m.edsoo.ru/00

CBOICTBA, adel04

MOJTyYeHUE,

MIPUMEHEHUE

[IpakTuueckas bubnuorexa [IOK
20 pabora Ne 2 o https://m.edsoo.ru/00

TEMC

ade348




«Ilonyuenue
COJISTHOM
KHCJIOTHI,
H3YYCHHE €€
CBOICTBY

Briuucienus nmo

YpaBHEHUSM
XUMHYECKUX bubmuorexa [JOK
21 peakuuii, eciu https://m.edsoo.ru/00
OJIUH U3 ade488
peareHToB J1aH
B U30BITKE
O6mas
bu6mmoreka [IOK
XapaKTEPUCTUK
22 https://m.edso0.ru/00
a DJIEMEHTOB
ade64a
VIA-rpynmst
AJITOTPOIIHBIE
MoaubUKaIIH
CEpBI.
Haxoxnenue bu6mmoreka [IOK
23 cephnl U €€ https://m.edsoo.ru/00
COCTMHEHUN B adeb4a
MIPUPO/IE.
XHUMHYECKHE
CBOWCTBA CEpbI
CepoBopopo,
CTpOEHHE, bubnuoreka [IOK
24 ¢buznueckue u https://m.edsoo.ru/00
XUMHYECKHUE ade802
CBOMCTBA
Oxkcubl cepsl.
CepHas
KHUCJIOTA, bu6mmoreka [JOK
25 dbuznveckue u https://m.edso00.ru/00
XUMHUYECKUE adea28
CBOMCTBA,
MIPUMEHEHUE
XuMuyeckme
peakiuu,
bu6mmorexa [IOK
JIEKAIue B
26 https://m.edsoo.ru/00
OCHOBE
adec8a
MIPOMBIIIITIEHHOT

0 crocoba




MOJTy4YEeHUs
CepHOM
KHCJIOTEHI.
Xumuaeckoe
3arpsi3HEHUE
OKpYy>Karolen
Cpelbl
COCIMHCHUSIMHU
cepbl
Brrancnenue
MacCOBOM J0JIU

bu6mmoreka [IOK

27 BBIXOJa https://m.edsoo.ru/00

MPOAYKTa adec8a

peakiumn

O6mmas

XapaKTEPUCTHUK

a DJICMEHTOB

Xi—;})ynnbl. bubmuorexa [JOK
28 pacrpocTpatie https://m.edsoo.ru/00

adeeab

ue B IpUpoJie,

(buznveckue u

XUMUYECKUE

CBOMCTBa

AmMmak, ero

¢buznyeckue u

bu6mmoreka [IOK

29 XHMVquCKHe https://m.edsoo.ru/00

CBOMCTBa, adf004

MOJTydCHUE U

MIPUMEHEHHE

IIpaxTrueckas

pabota Ne 3 o

Teme bu6mmoreka [IOK
30 «ITonyuenue https://m.edsoo.ru/00

aMMHAaKa, adf180

M3y4YeHHUe ero

CBOMCTB»

A3oTHas

KHCJI0Ta, e& bubmuorexa [JOK
31 ¢buznueckue u https://m.edsoo.ru/00

XUMHAYECKHE adf306

CBOMCTBa
32 Hcnons3oBanue bubmuorexa [JOK




HUTPATOB U
COJIE aMMOHUS
B KauecTBe
MUHEPATbHBIX
ya0OpeHHi.
XumMmuyeckoe
3arpsi3HEHUE
OKpY>Karolen
cpelbl
COCIMHCHUSIMU
azoTa

https://m.edsoo.ru/00
adf518

33

34

dochop. Oxcun
docdopa (V) u
dbochopHas
KHCIIOTA,
(buznveckue u
XUMHAYECKHE
CBOICTBA,
MOJTyYCHHE

Hcnonb3oBaHue
dbocdaros B
KadecTBe
MHHEpPaTbHbBIX
yI10OpeHuit.
3arpsi3HeHue
MIPUPOTHOMN
Cpelbl
dbocdharamu

bubmuorexa [JOK
https://m.edsoo.ru/00
adf68a

bu6mmoreka [IOK
https://m.edsoo.ru/00
adfc20

35

Yraepon,
pacnpocTpaHeH
ue B IpUpoJie,
¢buznueckue u
XUMHYECKHE
CBOMCTBA

bu6mmoreka [JOK
https://m.edsoo.ru/00
adfd9c

36

Oxcuapl
yriiepojia, ux
¢buznueckue u
XAUMUYCCKHE
CBOICTBA.
OKOJIOTUYECKHE
pooIeMBl,
CBSI3aHHBIC C
OKCHJIOM

bu6mmorexa [IOK
https://m.eds00.ru/00
adfebe




yraepona (IV)

VYronbHas bubmuorexa [JOK
37 KHCJI0Ta U €€ https://m.edsoo.ru/00
COoJH ae006¢
[IpakTuueckas
pabota Ne 4 o
TEME
"[lonyuenue bubnnoreka [HOK
38 YTJIEKUCIIOTO https://m.edsoo.ru/00
rasa. ae027e
KauecTBennas
peakmus Ha
KapOoHaT-MOH"
[TepBonauasibH
pI€ IIOHATHUSA 00
bubmuoreka [JOK
OpraHUYECKUX
39 https://m.edsoo.ru/00
BEIECTBAX KaK
ae054¢
0 COEIUHEHUAX
yriepoja
. bu6mmoreka [IOK
Kpewmuuii u ero
40 https://m.edso0.ru/00
COEIMHEHHUS
ae080a
[IpaxTueckas
pabora Ne 5.
Pemenne
AKCTIEPUMEHTAIT
bu6mmoreka [IOK
BHBIX 337134 I10
41 Tene https://m.eds00.ru/00
. ae0bf2
«Baxueiimue
HEMETAIIJIBI U
UX
COEIUHEHUS
KonTponbHas
pabota Ne3 o
Teme bu6mmoreka [IOK
42 «Baxuenmue https://m.edso0.ru/00
HEMETAJIJIBI U ae0el8
UX
COEIUHEHUS
OOmas
bubmuoreka [JOK
XapaKTEPUCTUK
43 https://m.edsoo.ru/00

a XUMHUYCCKUX
9JICMCHTOB —

ae103e




MCETAJIJIOB.

Mertaunueckas

CBSI3b U

MeTaJuTHIecKas

KPUCTAJTUYECK

as peleéTka.

dusnyeckue

CBOICTBA

METaJJIOB

XUMUYECKUe

CBONCTBA

METaJLJIOB. bubnuorexa [JOK
44 DNEeKTPOXUMHUY https://m.eds0o.ru/00

€CKHUH psf aell56

HanpsHKEHUN

METaJIIOB

Oo6mue

CII0COOBI

MOJTyYEHUS

METaJLIOB.

Cnnassl.

Beruucnenus no bu6mmoreka [IOK
45 YpaBHEHUSIM https://m.edsoo.ru/00

XUMHYECKUX aell56

peakuuii, eciu

OJIVH U3

peareHTOB

COJICPKUT

MIpUMeCH

ITonsaTue o bubmmorexa LIOK
46 KOppO3UH https://m.edso0o.ru/00

METAIJIOB ael278

Ienoumbie bubmuorexa [JOK
47 https://m.edso0o.ru/00

MeTaJLTbl acl4b2

Okcuasl u bu6mmorexa [IOK
48 TUAPOKCHIBI https://m.edsoo.ru/00

HATPUS U KaJus ael14b2

[lenounozemen

bu6mmorexa [IOK

49 PHPIC MeTfm . https://m.edso0o.ru/00

— Kam;fum u ac15e8

MarHui
50 Baxwnerimue bubmuorexa [JOK




COEINHEHNS
KaJIbIIHS

https://m.edsoo.ru/00
aelS5e8

O0600111eHE U

51 CHCTEMaTH3aIu
I 3HAHUU
KécTkocTh
bubmuoreka [JOK
BOJBI U
52 - https://m.edsoo.ru/00
ac1886
YCTpaHECHHS
[IpakTuueckas
paborta Ne 6 o
bubmuorexa [JOK
TEME
53 N https://m.edsoo.ru/00
KeéctkocTn
aclae8
BOJBI M METOIEI
e€ yctpaneHus"
bubmuoreka [JOK
54 AmroMuHui https://m.edsoo.ru/00
aelc64
AmdoTtepHbIe
- bu6mmoreka [IOK
CBOICTBa
55 https://m.edso0.ru/00
oKcHa U
aelc64
THAPOKCH]IA
bubmuoreka [JOK
56 Keeso https://m.edsoo.ru/00
ael1d86
Oxcumpl,
TUAPOKCHUJIBI U bu6mmoreka [IOK
57 COJIH jKejie3a https://m.edsoo.ru/00
(IT) u xxene3a ae35e6
(IID)
O0o006111EHNE U
58 CHCTEMAaTHU3aIu
s1 3HAHUU
[TpakTnueckas
paborta Ne 7.
Pemenne
AKCIIEPUMEHTAN bubmuoreka [IOK
59 BbHBIX 3aJ1a4 T10 https://m.edsoo.ru/00
TeEME ae3de8
«Baxueiimue
METAJUILI U UX
COEIUHEHUS
60 Beruucnenus no bubmuorexa [JOK




ypaBHEHUSIM
XHUMHYCCKHX
peakuuii, eciu
OJINH U3
peareHToB 1aH
B U30BITKE WU
COEPIKUT
MIPUMECH.
Breraucnenus
MacCOBOM J0JIU
BBIXOJIa
MpOAYyKTa
peakuuu

https://m.edsoo.ru/00
ael750

O0600611eHE U

61 cHCTEMAaTH3allN
s 3SHAHUH
KontposbHas
pabota Ne4 o
TEME
62 .
«Baxxneimue
METaJUIbl U UX
COEIMHEHUS
BemecrBa u
MaTepuassbl B bubnuoreka [IOK
63 IIOBCEIHECBHOM https://m.eds00.ru/00
JKU3HU ae3f50
YyeJI0BEKa
XuMHudyeckoe
bu6mmoreka [JOK
3arpsi3HEHUE
64 I i https://m.edsoo.ru/00
OKpYKaIote 24270
Cpensl
Pomne xuMun B
bu6mmoreka [JOK
pelieHnn
65 5 KONOMIICCKIX https://m.edsoo.ru/00
3 24270
npobiem
Pe3epBHbIit
YPOK. bubmuorexa [JOK
66 0O0o0061IeHnEe U https://m.edsoo.ru/00
CHUCTEMaTHu3aIu ae0dOa
s1 BHAHU M
PesepBHbIit bubnuorexa [IOK
67 YPOK. https://m.edsoo.ru/00

O0600mIeHne 1

adb33c




cucréMarmus3anu

sl 3HAHUHN
Pe3epBHbIit
YPOK. bubnnoreka [JOK
68 O06o00meHue u 1 https://m.edsoo.ru/00
CHUCTEMAaTHU3alu ad9cb2
sl 3HAHHUI
OBULIEE
KOJIMYECTBO
YACOBIIO 08 4 !
ITPOI'PAMME

IPOBEPSIEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM

OBPA3OBATEJILHOM ITPOT'PAMMBI

8 KVIACC

Kox
NpoBePsSIEMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOIM
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOT'0 00111er0 00pa30BaHUsA

1

ITo Teme: ((HepBOHa‘{aJILHBIC XUMHUYCCKUC ITOHATHA»

1.1

1.2

pPaCKpbiBaTb CMBICII  OCHOBHBIX XHMMHWYCCKUX TIOHSATHH: aToM,

MOJICKYJIA, XUMHYISCKHI 9JICMCHT, IIPOCTOC BCUICCTBO, CIJIOKHOC

BEIIECTBO, CMeCh (OJHOpPOJHAsT M HEOJHOPOJHAs), BaJEHTHOCTH,
OTHOCHUTEJIbHAsl aTOMHAasi M MOJIEKYJISIpHAas Macca, KOJIMYECTBO
BEUIECTBA, MOJb, MOJSpHAs Macca, MaccoBas J0JII XUMHUYECKOTO
AIIEMEHTa B COEIMHEHUU, MOJIAPHBIM O0BEM, XMMMUECKas peakius,
KJaccu(uKalus — peakuuid:  peakiuu

COCOIMHCHUAA, peaKkuun

pa3joXKeHUs, peakUuu 3aMelIeHUs, peakIuu OoOMeHa, 13K30- U
HHJIOTEPMHUUYECKHE DPEaKLUHu, TEIIoBOM 3((deKT peakiuu, pacTBOp,

MaccoBas JI0JIS BeIIeCcTBa (MPOIEHTHAs KOHIIEHTPAIIKs) B PaCTBOPE

HIUTIOCTPUPOBATh B3aMMOCBA3b OCHOBHBLIX XHUMHWYCCKUX MOHATHHA H

MMPUMCHATDH OTU IMOHATHS ITPU OMMMCAHUHN BCUICCTB U UX HpeBpaH_[eHI/Iﬁ

1.3

HCIIOJIB30BATh XUMUHNYCCKYIO CHUMBOJIMKY JIA COCTAaBJICHHUA (I)OpMYJ'I




BEIIIECTB U YPAaBHEHUN XUMHUUYECKUX PEAKIUI

1.4

PaCKpPbIBATb CMBICJI 3aKOHOB COXpPaHCHUA MaCChbl BCIIIECTB,
IMOCTOAHCTBA COCTaBa, AaTOMHO-MOJICKYJIAPHOI'O Y4YCHHA, 3aKOHa

ABoranpo

1.5

1.6

OIpeacIIATh BaJICHTHOCTb aToOMOB 3JICMCHTOB B OuH APHBIX

COCAUMHCHUAX

KJaccu(UIUpPOBaTh XMUMUYECKHE pPEaKUUu (10 YUCIy U COCTaBy

YYaCTBYIOIIMX B PEAKI[MH BEILIECTB, 10 TEIIOBOMY PGEKTY)

1.7

1.8

1.9

1.10

2.1

BBIYUCIIAThE OTHOCUTCIIBHYIO MOJICKYIAPHYIO M MOJIIPHYIO MacCChI

BCIICCTB

BBIUUCJIATH MACCOBYHO JOJHO XHUMHYECKOTIO 3JJIEMCHTA II0 (I)OpMy.]'Ie

COCIUHCHMS,
BBIYMCIISATh MACCOBYIO JIOJIFO BEUIECTBA B PaCTBOPE

IIPUMEHSTh €CTECTBEHHOHAYYHbIE METO/bI [T03HAaHUS — HAOJII0JIEHUE,
U3MEpEeHue,  MOJEIMPOBAaHUE,  HKCHEPUMEHT  (peaJibHbli U
MBICJICHHBIN )

ITo Teme: «BaxHeiilne npeACTaBUTEIM HEOPTAHUYECKUX BEILIECTBY»

PaCKpbeIBaTb CMBICJI OCHOBHBIX XHMMHWYCCKUX TTOHSITHH: OKCHun,

KHCJI0Ta, OCHOBAaHHUEC, COJIb

2.2

OMpeACIIATh NPUHAMJIIC)KHOCTh BCHICCTB K OHpeﬂeﬂéHHOMy KJ1accy

COeIMHEHUuH 1o Gpopmynam

2.3

KJ'IaCCI/I(I)I/II_II/IPOBaTB HEOPTraHNYCCKUC BCIICCTBA

24

XapakTepu3oBaTh (OMUCHIBATh) OOIIME XHWMHUYECKHE CBOIMCTBA
BEIIIECTB PA3JIMYHBIX KJIACCOB, TOJTBEPXKIasi OMHCAHUE MpPUMEpPaMU

MOJICKYJISIPHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIIUX XUMHWYCCKUX peaKHI/Iﬁ

2.5

MMPOrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBHCUMOCTH OT HX
KauCCTBCHHOI'0O COCTaBa, BO3MOXHOCTHU TIIPOTCKAHUA XHUMHYCCKUX

npeBpameHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

2.6

CleoBaTh TMpaBWJIaM TIONB30BaHUS XWUMHUYECKOW TIOCYIOH W
1abopaTOpPHBIM 00OPY/IOBAaHMEM, a TaKXKe IpaBUJiaM OOpaIeHUs C
BEIIECTBAMH B COOTBETCTBHH C HMHCTPYKIUSMHU 110 BBITOJHEHUIO
Ha60paTOpHBIX XUMHUYCCKUX OIBITOB IO IMOJYUYCHUIO U CO6I/IpaHI/II-O
ra3000pa3HbIX BEMIECTB (BOAOPOAA U KHCIOpPOJAA), MPUTOTOBICHUIO

pacTBOpPOB € OMNPEAEIEHHON MacCOBOM JOJIEW PacTBOPEHHOTO




BEIIECTBA, [NIAHUPOBATH U IPOBOJUTH XUMUYECKHE IKCIIEPUMEHTHI 110
pacrno3HaBaHUIO PacTBOPOB IIEJOYEH M KUCIOT C IOMOILBIO

WHIUKATOPOB (J1TakMmyc, (heHoIPTaIeH, METHIIOPAHX U IPYTHE)

2.7

MPOBOAMTDH PACUETHI [0 YPABHEHUIO XUMUYECKOM peaKkiuu

I[To Teme: «llepmoamueckuit 3akoH u Ilepuogmueckass cucrema
xumudeckux oanemeHtoB . WM. MenaeneeBa. CtpoeHuE aTOMOB.

Xumudaeckas cBsa3b. OKHCIUTEIFHO-BOCCTAaHOBUTEILHBIC peakuuun»

3.1

pPacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKMX IOHATHUMU: AP0 aroma,
AIIEKTPOHHBIA CJIOM aToMa, aTOMHas OpOuTaab, paguyc aroma,
XUMHUYECKAsl CBSA3b, IOJIPHAs W HENOJSAPHAs KOBAJICHTHAs CBA3b,
AIIEKTPOOTPHULIATEILHOCTh, HOHHAs CBfA3b, HOH, KaTHOH, AaHMUOH,

CTCIICHBb OKHCJIICHUA

3.2
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KHaCCPI(bHHI/IpOBaTB XUMHNYCCKHUEC 5JICMCHTHI

OINKCHIBATh M XapaKTepHu30BaTh TaOnmuHyto ¢opmy Ilepuonnyeckoit
CHUCTEMBbl XMMHYECKHMX 3JEMEHTOB: pa3nyaTh HOHATUS «TJaBHas
noarpynna (Arpymnma)» u «mnobouHas mnoarpynmna (brpymma)y,

«Malible» U «OOJIbIIIHEY IICPpHUOAbI

34

3.5

3.6

packpeiBaTh cMmbicn Ilepuonnueckoro 3akona JI.M. Menneneena:
JIEMOHCTPUPOBATh MOHUMAHHE MTEPUONYECKON 3aBUCUMOCTHA CBOWCTB
XMMHUUYECKUX DJJIIEMEHTOB OT UX TNOJNIoKeHus B Ilepuogmueckoit

CHCTEMCE

COOTHOCHUTHh  O0O3HAau€HUs, KOTOpble HMMEITCI B  TalIMIe
«Ilepnonnueckass ~ cucremMa  XMMHYECKMX  anemeHtoB  [I.U.
MenzeneeBay C YHCIOBBIMH XapaKTEPUCTUKAMHM CTPOEHHS aTOMOB
XMMHUYECKUX DJEMEHTOB (COCTaB M 3apsa s1pa, o0llee Yucio

AIIEKTPOHOB U PACIIPEAEICHUE UX M0 AIEKTPOHHBIM CIIOSIM)

OIpCaACIIATD CTCIICHDb OKHCJICHUA 9JICMCHTOB B 61/1Hapme

COCOAUMHCHUAX

3.7

9 KUIACC

OTpEeNeNsATh BUJ XUMHYECKOW CBsI3W (KOBaJeHTHAs M WOHHAs) B

HCOPTaHNUYCCKUX COCAUHCHUAX

Kon

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHUS OCHOBHOM




MPOBEPSIEMOr0
pe3yJibTaTa

o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOT'0 00111eTr0 00pa30BaHUs

1

ITo Teme: «BGH_IGCTBO U XUMHYECCKas peaKIus»

1.1

1.2

pPacKphIBaTh CMBICII OCHOBHBIX XUMHUYECKHX IOHSATHH: pacTBOp,
QJIEKTPOJIUTHI, HEAJIEKTPOJIUTHI, AJICKTPOIUTUYCCKAsT JUCCOIHALINS,
pEeaKuu MOHHOTO OOMEHa, KaTalu3arop, XMMHYECKOE PaBHOBECHE,
obpaTuMble u HEOoOpaTUMbIe peakiuu,
OKHUCJIUTEITbHOBOCCTAHOBUTEIHHBIC peaxium, OKHUCJIUTETIb,
BOCCTAHOBUTEIIb, OKHCICHHE W BOCCTAHOBIICHHE, aJUIOTPOIIUS,
aMm(pOTepHOCTh,  XUMHUYECKas  CBs3b  (KOBAJICHTHAs, HWOHHAs,
METaJUINYeCKasi), KPUCTAJUIMYECKas pEemETKa, CIUIaBbl, CKOPOCTb

XAMHYECKON peaKun

HIUIIOCTPUPOBATL B3aMMOCBA3b OCHOBHBLIX XHMHYCCKUX MOHATHHA H

IMPUMCHATD 3THU ITOHATHUA IIPU OIIMCAHHUU BCIICCTB U UX npeBpameHI/Iﬁ

1.3

COCTaBJIATh YPABHEHUS HJIEKTPOJIUTHYECKOM JUCCOLMALUU KHCIIOT,
LICJIOYE M COJIEM, IIOJIHBIE M COKPAIEHHBIE YPAaBHEHUs DPEaKLHUH

WOHHOro oOMeHa

1.4

1.5

2.1

PacKpbiBaTh CYHIHOCTb OKHCIIMTCIBbHO-BOCCTAHOBUTCIIbHBIX peaKHI/Iﬁ

IIOCPEACTBOM COCTaBJICHUS 3JIEKTPOHHOTO OajaHca 3TUX peakUuil
MIPOBOJIUTH PACUETHI IO YPABHEHUIO XUMHYECKOW peaKInu

ITo Temam: «Hemeramnsl m ux coenuHeHUs’» U «MeTammel U HMX
COCTMHEHUS»

XapaKTepU30BaTh (OMUCKHIBATH) OOIIME U CTIEIM(PUIECKUE XUMUUECKIE
CBOMCTBAa NPOCTBIX U CIOXHBIX BEIIECTB, MOJTBEpXk Iasi OINHUCAHHE
pUMepaMu MOJICKYJISIPHBIX Y HOHHBIX YPAaBHEHHI COOTBETCTBYIOIINX

XHUMHUYCCKUX peaKHI/Iﬁ

2.2

2.3

24

COCTaBJIATb YPAaBHCHUA peaKuHﬁ, MOATBCPIKKAAOIMINX CYIICCTBOBAHUC

TCHETHYCCKOM CBS3U MCKAY BCIICCTBAMU PA3JIMYHBIX KJIIACCOB

IMPOTrHO3UPOBATH CBOICTBa BCIICCTB B 3aBUCUMOCTH OT UX CTPOCHMUA,
BO3MOXHOCTH HPOTCKAHUA XUMHUYCCKUX npeBpameHI/Iﬁ B PA3JIMYHBIX

YCIIOBHSIX

CIeOoBaTh MpaBWJiaM MOJb30BAHUS XUMHUYECKOM TIOCYAOH H
1abopaTOpHBEIM O0OpYIOBAaHUEM, a TaKXKe IMpaBUIaM OOpaIIeHHsS C
BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKIHUSMH IO BBIMOJHEHUIO

J'Ia60paTOpHLIX XUMHUYCCKUX OIIBITOB IO MOJYYCHUIO U CO6I/IpaHI/IIO




ra3000pa3HBIX BEHIECTB (aMMHUaKa U YTJIEKUCIIOTO rasa)

IPOBOAWUTE PpC€aKUHH, MTOATBCPKAAIONINE KauyeCTBEHHBIA COCTaB

Pa3jIMuHbBIX BCIICCTB: PaCllO3HaBaThb OIBITHBIM HyTCM xJjopuna-,

2.5 Opomun, womua, kapOonar, Qocdar, cunamkar, cynabdar,
TUJAPOKCUIMOHBI, KAaTHOHBI aMMOHHUS, MOHBl H3YyUYEHHBIX METaJUIOB,
MPUCYTCTBYIOIIME B BOJHBIX PACTBOPaX HEOPraHUYECKUX BEILIECTB

3 [To Teme: «XuMuUs 1 OKpy>Karoas cpeia

31 pacKkpbIBaTh CMBICII OCHOBHBIX XuMmuyeckux mnoustuii: [IJAK

' BEIL[ECTBA; KOPPO3HUS METAJIOB
MPUMEHATh OCHOBHBIC OMNEPALMH MBICIUTEIBHON JACSITEIBHOCTH —
aHaIU3 W CHUHTE3, CpaBHEHHUE, OO0O0OIIeHNe, CHCTeMaTU3allNIo,

32 BBISIBICHUE TPUYUHHO-CICACTBEHHBIX CBSI3eM — I U3y4CHUSA

CBOMCTB BCIICCTB UM XHMHYCCKHX peaKHHﬁ; C€CTCCTBCHHOHAYYHBLIC
MCTOABI IIO3HAHUA — Ha6J'IIOI[eHI/Ie, HU3MCPCHHUEC, MOJJCIHUPOBAHUC,

AKCIIEPUMEHT (peajbHbI U MBICICHHbIN)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KUIACC

Kox
1

1.1

1.2

IIpoBepsieMblii 3JIeMEHT CO/IepPKAHUS

[lepBoHavasibHbIE XUMUYECKUE MTOHSATUS

[Ipenmer xumuu. Ponb XMMHM B KU3HM Ye€JIOBeKa. XHMHUS B CHCTEME HaykK.
Tena u BemectBa. PU3MYECKUE CBOWCTBA BEHIECTB. ATpPEraTHOE COCTOSIHUE

BCIICCTB

IlousTue o METOJaXx ITO3HAaHHUA B XMMHUHU. Yucteie BC€IICCTBA U CMCCH. CnocoObl

pasaciICHUs cMmeceit

1.3

1.4

ATOMBI WH MOJICKYIJIBI. Xumuueckrue d3yeMeHThl. CHMBOJBI  XHUMHYECKHX

351eMeHTOB. [IpocTbie U Cl10KHBIE BellecTBAa. ATOMHO-MOJIEKYJIIPHOE YYEHUE

Xumuueckas Gopmysna. BaneHTHOCTP aTOMOB XMMHMUYECKUX 3JEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemlecTB.  OTHOCUTENbHAs  aTOMHas  Macca.
OTtHOCHUTENBbHASA MOJIEKYJIIpHAs Macca. MaccoBasi 10151 XMMUYECKOr0 2JI€MEHTa

B COCIMHCHHNUN

1.5

1.6

1.7

KommuectBo BemectBa. Moisib. MosipHas macca. B3anmocBA3b KOJIMYECTBA,
Macchl W 4HCIA CTPYKTYPHBIX €IWHUI BemecTBa. Pacdy€rel mo ¢dopmynam

XUMHUYCCKUX COGI[I/IHGHI/Iﬁ

®Ou3nyUecKnue U XUMHYCCKHE SBIICHHS. XHUMHUYCCKas pCaKknusga u e€ IMPpU3HAKH.
3akoH COXPAHCHUS MACChl BCIICCTB. XHMUYECKHUE YpaBHCHUA. KJ'IaCCI/I(l)I/IKaLII/I}I

XUMHUYECKHUX PEaKIUi (COeTUHEHUS, pa3I0KEHUs, 3aMellleHus, OOMeHa)

XUMUYECKUN 3KCIIEPUMEHT: 3HAKOMCTBO ¢ XUMHUYECKOW MOCYI0H, C MpaBujIaMu
paboTel B saboparopuu U npuéMamMu oOpalieHuss ¢ J1abopaTOPHBIM
0o0opy/sOBaHUEM, H3yY€HHUE M OIUCAaHUE (QU3UYECKHX CBOICTB 00pa3loB
HEOPraHMYeCKUX BeUIeCTB, HaOmojeHue Qu3nyeckux (MIaBlIeHUE BOCKA,
TasiHUE JIbJIa, PAaCTUPAHUE caxapa B CTYIKE, KMUIIEHHE U KOHJAEHCAlUs BOJAbI) U
XUMUYECKUX  (TOpeHHe  CBeYd, TMPOKAJIMBAHUE MEIHOH  IPOBOJOKH,
B3aUMOJICHCTBHE MeJla C KHCIOTOW) SIBIEHWW, HAOMIOIEHWEe W OINHCaHUe
NPU3HAKOB MPOTEKaHMs XHMHUYECKMX peakuuid (pa3jiokeHue caxapa,
B3aMMOJICIICTBHE CEpHOM KHUCIOTBI C XJOPUIOM Oapusi, pasjioKeHUe
ruapokcuaa meau(ll) npu HarpeBaHuM, B3aUMOJEHCTBUE XKele3a C pacCTBOPOM

comm meau(Il), n3yuenne cnmocoOoB pasneneHus: cMeceit (C MoMOIIbI0 MarHuTa,




2.1
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23

(bunpTpOBaHUE, BBITAPUBAHKE, TUCTUIUIALMS, XpoMarorpadus), MpoBeAcHUE
OYHUCTKU HOBapeHHOﬁ coJu, HaGHIOIICHI/IC " OIIMCAHUC PE3YJIbTATOB NPOBCACHUA
OIBITA, WLIFOCTPUPYIOIIETO 3aKOH COXPAHEHHS] MAacChl, CO3JaHHE MOJelei

MOJIEKYJI (I1apOCTEP>KHEBBIX )
Baxneiiue npencraBuTenn HEOPraHMYeCKUX BELIECTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kuciopon — sineMeHT U mpoctoe
BellecTBo. Haxokaenuwe kuciaopoja B mpupoje, (Gusndeckue M XUMHUYECKUe
cBoiicTBa (peakuuu ropenusi). Oxcuabl. [Ipumenenue kuciaopoga. CrocoObl
MOJIyUYeHHUsl KUCIOpoJa B Ja0opaTopud M MPOMBINUIEHHOCTH. KpyroBopot

KUCIIOpoJa B mpupoe. O30H — alIoTponHas MoAU(GUKALHU KUCIOPOoIa

TennoBoit 3P PeKT XUMUIECKOH peaKIui, TEPMOXUMUIECKAE YPABHEHHS, IK30-
Y DHAOTEPMUYECKUE PeaK UK. TOIUIMBO: yrojib U MeTaH. 3arpsA3HEHUE BO3/1yXa,

yCHJICHHE TApHUKOBOTO 3()(eKTa, pa3pyIIeHne 030HOBOT'O CJIOS

Bonopon — aneMeHT u mpocroe BemiecTBo. HaxoxkaeHue Bomopozia B MPUPOJIE,
¢usnyeckue W XUMHYECKHE CBOMCTBA, IMPUMEHEHHUE, CIIOCOOBI TMOMYYCHHS.

Kucaote! u comu
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Monsipablii 00BEM ra3oB. PacuéTel o XUMHUYECKUM YPaBHEHHSIM

2.5

2.6

duznueckue CBOMCTBA BOAbl. Bojga kak pactBopuTelb. PacTBOpEI.
HacellieHHbIE 1 HEHACBIILIEHHBIE PACTBOPBI. PacCTBOPUMOCTH BELIECTB B BOJIE.
MaccoBass nmons  BemecrBa B pacTBope. XUMHUYECKHE CBOWCTBA BOJBI.
OcHoBanus. Ponb pacTBOpoOB B Mpuposie M B XKU3HU ueloBeka. Kpyroropor
BOJAbl B MpUpOAE. 3arps3HEeHHE MpPUPOIHbIX BoA. OXpaHa M OYHCTKa
MIPUPOIHBIX BOJ

Knaccudukanuss neopranmdeckux coeaunennid. Oxcunpl. Knaccuduxarus
OKCHJIOB: cojeoOpa3ywoimue (OCHOBHbIE, KHCIOTHBIE, amQOTepHbIe) U
HecosieoOpazyromnue. Homenknatrypa okcuaoB. Duznueckne M XUMHYECKHE

CBOIMCTBA OKCHJIOB. HOJ'IyLICHI/Ie OKCHUJI0B

2.7

OcHoBanms. Knaccudukanuss ocHOBaHUM: WIENOYM U HEPACTBOPUMBIC
ocHoBaHus. HomeHnkiarypa ocHoBaHWi. PU3NYECKUE U XUMUYECKUE CBOMCTBA

ocHoBaHui. [Toiryuenue ocHOBaHUM

2.8

2.9

Kucnotel. Knaccudukanus kucinor. Homenknatypa kucior. dusznueckue u
XUMHUYECKHe cBOMCTBa KHCIOT. Psag aktuBHocTH MetajuioB H.H. bekerosa.

[Tomyyenue kucnot

Comu. Homenknarypa coneil. @usznueckne M XUMHYECKHE CBOWCTBA COJIEH.

ITony4yenue conen




2.10

I'ereTnueckas cBI3b MEXKAY KilaCCaMU HECOPraHUYCCKUX COGI[I/IHGHI/Iﬁ

2.11

3.1

3.2

3.3

XVMMHYECKUN  DKCHEPUMEHT: KadeCTBCHHOE  OIPEACICHUE  COACpKaHMS
KHCIIOpOJla B BO3/YyX€E, IOJIy4€HUE, COOMpaHue, paclio3HAaBaHUE U H3yUYECHHE
CBOWCTB KHCJIOPOAA, HAOII0ACHNE B3aUMOJICHCTBHS BELIECTB C KUCIOPOAOM U
yCIIOBUSI BOZHUKHOBEHUS M MPEKpallleHus: TOpeHus (I1okapa), 0O3HAaKOMJIEHHUE C
o0pa3llaMu OKCHJOB M OIMCaHME HUX CBOMICTB, IHOIydeHue, coOupaHue,
pacro3HaBaHUE M M3Y4YEHUE CBOMCTB BOJIOpoJa (TOpeHHE), B3aUMOJCHCTBHE
Bostopoa ¢ okcugoM Meau(1l) (Bo3MokHO MCHONb30BaHUE BUEOMATEPHAIIOB),
HaOmrosieHne OoO0pasloB BEIIECTB KOJWYECTBOM 1 MOJb, HCCIEIOBAHUE
0COOEHHOCTEH pacTBOpEHHUs BELIECTB C Pa3JIMYHOM  PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHON MAacCOBOM JOJIEW PACTBOPEHHOIO
BEIIECTBA, B3aUMOJIEMCTBHE BOJAbI C MeTallaMd (HAaTpUEM U KaJbIHEM)
(BO3MOXHO HCHOJb30BAaHUE BUJEOMATEPHUATIOB), OIIPENEICHUE PAaCTBOPOB
KUCIOT M LIeJIoYel ¢ MOMOIIbI0 MHJMKATOPOB, MCCIEJOBaHUE OO0pa3loB
HEOPraHMYECKUX BEIIECTB PA3JIMYHBIX KJIacCOB, HAOIIOJEHHWE W3MEHEHUS
OKpPAacKM MHJUKAaTOpPOB B pacTBOpax KHCIOT U INEJIOYEH, H3y4YeHHUe
B3aumoyeiictBus okcuga Meau(ll) ¢ pacTBopom cepHON KHCIOTBI, KUCIOT €
MeTaJlJIaMH, PeaKLIUi HEUTPaIU3allii, II0Jy4€HUE HEPACTBOPUMBIX OCHOBaHUI,
BBITECHEHHE OJHOrO0 MeTajula JApPYTMM M3 pacTBopa COJIM, pelIeHUE
DKCIEPUMEHTAIbHBIX 3a1ad N0 TeMe «BakHeiime Kiacchl HEOPraHUYECKUX

COETUHEHUI

Ilepnonnueckuit 3akoH u [lepuonnueckas cucTeMa XMMHUYECKUX 3JIEMEHTOB
J.N. MenneneeBa. CtpoeHre aToMOB. XUMUYecKas CBsi3b. OKUCIUTENBHO-

BOCCTAHOBUTCIIBHBIC PCAKITNN

[lepBble TOMBITKM KIACCU(UKAIMKM XUMHUYECKUX 2dyieMeHTOB. [lonsatue o
TPYIIax CXOJHBIX AJIEMEHTOB (IIEJTOYHbIE W IIETOYHO3EMENIbHBIE METAJIIBI,
rajioreHbl, MHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOpble 00pa3yrT am(pOTepHbIE

OKCHU Bl U THAPOKCHUABI

Ilepnonnueckuii 3akoH. [lepnoandeckas cucteMa XuMUYECKHX ieMeHToB J[. 1.
Menpeneesa. Koportkonepuognas u JUIMHHOIIEPUOAHAS (bopmbI
[lepnonnueckoir cucteMbl xuMuudeckux dneMmeHtoB JI.MI. MeHnneneesa.
Ilepponbl u rpynnsl. PU3MYECKUI CMBICI IOPAJKOBOIO HOMEpa, HOMEpPOB

nepruoaa U rpyImiibl 3JICMCHTA

Crpoenue atomoB. CoctaB aTOMHBIX sifiep. M3oTomnbl. Onexktponbsl. CtpoeHue

SJICKTPOHHBIX 000JI0YEK aTOMOB TICPBLIX 20 XUMHYECKHUX DJIECMCHTOB




3.4

3.5

[Tepuoanueckoit cucremol JI.1. MenaeneeBa. XapakTepuCcTUKa XUMHUYECKOTO

3JIEMEHTA 110 ero nonokeHuro B Ilepuonnueckon cucreme .M. Menneneesa

3aKOHOMEPHOCTH M3MEHEHMsI paJuyca aTrOMOB XHUMHUYECKHX DJIEMEHTOB,
METAJIMYECKUX W HEMETANIMYECKMX CBOMCTB IO TpylnmamM U IEpUOaM.
3nauenue [lepuoanueckoro 3akoHa u lleproguyeckoit cUCTEMbl XUMUYECKUX
AJIEMEHTOB ISl pa3BUTUS Hayku W npakTuku. .M. MennaeneeB — y4€HbId U

rpaxk1aHuH

Xumnueckass cBsizb. KoBaneHTHas (MOJsipHass M HEMOJIApHAsi) CBS3b.

BHCKTPOOTPI/IHaTCHBHOCTB XHMHYECKHX 3J1eMeHTOB. loHHas CBI3b

3.6

3.7

Crenenp okucineHusa. OKHCINTEIHFHOBOCCTAHOBUTEIBLHEIC PEaKknuu. Hpoueccm

OKHCJICHHUS B BOCCTaHOBJICHU. OKHCIIUTEIN U BOCCTAHOBUTEIIN

XVUMUYECKUH HKCIEPUMEHT: H3Y4eHHME O0Opa3lloB BEILIECTB METAIOB H
HEMETAJUIOB, B3aUMOJEHCTBHE TUAPOKCUIA LUHKA C pacTBOpPaMU KHUCJIOT U
LIeJI0YEeH, MPOBEACHHUE ONBITOB, WIUIFOCTPUPYIOLIUX MPUMEPBI OKHCIUTEIBHO-

BOCCTAHOBUTEJIbHBIX peaKluil (frOpeHue, peakliuu pas3ioKeH!sl, COeIMHEHUS)

9 KVIACC

Kox

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA

BemecTBo 1 XuMu4deckas peaKkuus. HOBTOpeHI/IC

1.1

[Tepuonnueckuii 3akoH. Ilepuoguueckas cucrema XUMUYECKUX di1eMeHTOB J[. 1.
MenpeneeBa. CtpoeHue aToMoB. 3aKOHOMEPHOCTH B HW3MEHEHHUU CBOMCTB
XUMUYECKUX DJEMEHTOB IMEPBBIX TPEX MNEPUOAOB, Kajus, KalblUusi U MX
COCMHEHHI B COOTBETCTBUU C TOJIOKEHHEM 3JIeMeHTOB B llepuonnueckoi

CUCTCMC U CTPOCHUCM HUX ATOMOB

1.2

CrpoeHue BellecTBa: BHJbl XUMHUYECKOH CBS3U. THUNBI KpHUCTaNIMYECKUX
pPELIETOK, 3aBUCUMOCTb CBOMCTB BEILIECTBA OT TUIIA KPUCTAIUIMYECKOU PEIIETKU
U BUJa XuMudeckoi cBsizu. Knaccudukanys 1 HOMEHKIaTypa HEOPraHUYeCKUX
BEUIECTB (MEXAYHapoAHas U TpUBHAJIbHAs). XMMHUYECKUE CBOWCTBA BELIECTB,
OTHOCAIIMXCA K PA3IMYHBIM  KJaccaM HEOPraHWYECKHX COCIUHEHUH,

TCHCTUYCCKAasA CBA3b HCOPTAaHNYCCKUX BCILICCTB

1.3

Knaccuukanus XMMUYECKUX peaklMid M0 pa3IMyHbIM MPU3HAKaM (110 YHUCITY U
COCTaBy YYacTBYIOIIMX B pPEaKIUU BEIIECTB, MO TEIIOBOMY 3(¢eKTy, Mo

W3MEHEHHIO CTEIICHEH OKHUCICHHUS XHMHUYECKHUX 9JICMCHTOB, II0 06paTI/IMOCTI/I,




1.4

0 y4acTHUI0 KaTalu3atopa). OK30- W OSHIOTEPMUYECKHE PEeaKIuH,

TEPMOXHUMHUUYECKHUE ypaBHEHUs. [IoHATHE O CKOPOCTU XUMUYECKON PEAKIIUU

[Tonarue 06 0OpaTHUMBIX M HEOOPATUMBIX XUMHUYECKUX peakuusx. [loustue o
TOMOTE€HHBIX U Te€TePOTEeHHBIX peakuusax. [loHsTHe 0 XUMHYECKOM PaBHOBECHH.
@akTopbl, BIUSIONIME HA CKOPOCTh XMMHUYECKOHW pPEaKIUd U TIOJO0XKEHUE

XUMHYECKOI'O paBHOBECHUA

L.5

1.6

1.7

2.1

OKUCIINTENIbHO-BOCCTAHOBUTENIbHBIE ~ pPEaKLUH,  JIEKTPOHHBIH  OamaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHON  peakuuu. CocraBiieHWE  ypaBHEHHMH
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX ~PEAKIMH C HCHOJIb30BAHHEM METOJA

ANEKTPOHHOTO OaslaHca

Teopust 2JIEKTPOIIUTUUECKON TUCCOLMALUU. DJIEKTPOIUTHI U HEIIEKTPOJIUTHI.
KaruoHnsl, aHnoHbl. MeXaHu3M IUCCOLMAIMK BEIIECTB C Pa3IMYHBIMU BUAAMU
xuMudeckon cBsizu. CteneHs aucconuanuud. CUIbHBIE U CIa0ble 3JIEKTPOIUTHL.
Peakiiun MoHHOro oOMeHa. YciIoBHs NMPOTEKaHMs PEeakUUii MOHHOro oOMeHa,
IIOJIHBIE U COKpAalEHHbIE HOHHBIE YypaBHEHMsI peakuuid. CBONCTBa KHUCIOT,
OCHOBaHMH U coJieil B CBeTe MpeACTaBICHUNH 00 3JIEKTPOIUTUYECKOM

nuccounanuu. KauectBeHHbIE peakunu Ha MOHBI. [loHATHE O THAPOIU3E CoJIeit

XUMHAYECKUI JKCIICPUMEHT: O3HAKOMJICHHE C MOJCIISIMH KPUCTALUTHUECKHX
pPEIIETOK HEOPTaHMYECKUX BEIIECTB — METAJUIOB M HeMeTaioB (rpadura u
anmMasa), CIIOKHBIX BELIECTB (XJIOpWAa HATpUs); MCCIIETOBAHUE 3aBUCHMOCTH
CKOPOCTH XHUMHUYECKOW peakluu OT BO3JAEHUCTBUS pPAa3IMYHBIX (AKTOPOB;
UCCIIEIOBAaHUE  JJIEKTPONPOBOJHOCTH  PAcTBOPOB  BEIIECTB,  Ipolecca
JIMCCOIMALNM  KHUCJIOT, INenouel M comell  (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEPHAJIOB); TPOBEJIEHHE OINbBITOB, HWUIIOCTPUPYIOUMX MPU3HAKU
MIPOTEKAaHUs peaKlMi HOHHOTO oOMeHa (00pa3oBaHUE OCa/Ka, BbIIEJICHHUE ra3a,
o0pa3oBaHUe BOJbI); ONbBITOB, HUIIOCTPUPYIOLUIUX HPUMEPbI OKUCIUTEIBHO-
BOCCTAHOBUTENbHBIX pEaKLUi (TOpeHHEe, PEaKILMH Pa3IOKEHUs, COCTUHEHUS);
pacro3HaBaHHe HEOPraHUYECKHUX BEIIECTB C MOMOIIBIO KAUeCTBEHHBIX PEaKIUi

Ha MOHBI; pCHICHUC OKCIICPUMCHTAJIbHBIX 3a1a4
Hemeramisr u ux COCINHCHUA

OO6mrast  xapakTepucTuka TaloreHoB. (OCOOCHHOCTH CTPOCHHS aTOMOB,
XapakTepHbIe cTeneHu okucieHus. CTpoeHue U GU3NYECKre CBOMCTBA MPOCTHIX
BEIIECTB — TaJOr€HOB. XHMHUYECKHME CBOWCTBA Ha IMIPUMEpE XJopa
(B3auMoielicTBHE C MeTaJlaMH, HEMeTalllaMH, IiefodyamMu). XIIOPOBOJIOPO.

ComnsiHast KMCIIOTa, XUMHUYECKHE CBOMCTBA, MOJIyueHHe, MpuMeHeHue. JleiicTBue




2.2

XJIOpa M XJIOPOBOJOpPOJa Ha OpraHM3M 4YelloBeKa. BaxxHeline XJIOpUAbI U UX

HaxO0JICHUE B MIPUPOJIE

OOmast xapaktepuctuka 31eMeHTOB VIA-rpynmbel. OcoOeHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe cTeneHu okuciaeHus. CTpoeHue u pu3nuecKue cBOMCTBa
MPOCTBIX BEIIECTB — KHCIOpPOJa M Cepbl. AJUIOTPOINHBIE MOJU(PHUKAINN
KHCIIopo/ia U cepbl. XUMHUYecKHue cBoiicTBa cepbl. CepoBOIOpOA, CTPOEHUE,
dbusnueckne W XUMHUYECKHE CBONCTBA. OKCHIBI Cepbl KaK MPEICTABUTEIH
KHCIOTHBIX OKcuAOB. CepHasi KUCIOTa, PU3NYECKHE U XMMHYECKHE CBONCTBA
(obmme Kak MpeAcTaBHTENS Kiacca KHCIOT W crernuduieckune). XUMHUISCKHUe
peakuuu, JeKalue B OCHOBE MPOMBILIUIEHHOTO CIoco0a IMOIY4YeHUsS CEpHOM
kucnotThl. Ilpumenenue. Conn cepHON KHCIOTHI, Ka4eCTBEHHAsl pEaklMs Ha
cynbdar-uoH. HaxoxxneHnue cepel U €€ CoOeMHEHUN B MpUpoje. XUMUYECKOEe
3arpsi3HEHUE OKPYXKAIOIIEH Cpelbl COCAMHEHUSIMU CEPbl (KUCIOTHBIE TOMKIH,

3arpsA3HCHUEC BO3AyXa U BO,I[OéMOB), CIIOCOOBI €T0 npeaoTBpaliCHUA

2.3

OOmiass xapakTepucThUka 31eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIE CTENIEHU OKUCIEHUA. A30T, paCIPOCTPAHEHUE B IIPUPO/IE,
dbusznueckrue U XUMHYecKue cBoiicTBa. KpyroBopot a3zora B nmpupoje. AMMUaK,
ero (pu3MYecKre W XUMHUYCCKUE CBOMCTBA, MOJy4YeHHE W IpuMeHeHue. Conm
aMMOHUsS, UX (QU3NYECKHWE M XUMHUYECKHE CBOWCTBA, IPUMEHEHHUEC.
KauecTBeHHast peakuusi Ha HOHbI aMMOHHUSI. A30THasl KHUCJIOTA, €€ MOJy4eHHUE,
¢dbu3nueckue W XUMHUYECKHe CBOMCTBa (00IIME Kak MpeICcTaBUTENs Kiacca
KUCJIOT U crnenuduueckue). Vcnonp3oBaHHE HUTPATOB M COJEH aMMOHUS B
KauecTBE MHUHEPAIbHBIX ynoOpeHuil. XUMHUYECKOe 3arpsi3HEHHE OKpYKaromei
Cpelbl COeMHEHUAMH a30Ta (KUCIOTHBIE JTOXK/IH, 3arPsI3HEHUE BO3/1yXa, TTOUBbI

1 BOJOEMOB)
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®ocdop, amtoTponHsle Moaudukanuu gocdopa, GpusnUecKre U XUMUUYECKHUE
cBoictBa. Oxcua ¢dochopa(V) u dochopnas xkucnora, QuMUECKUe U
XUMHUYECKHUE CBOWMCTBa, mosydenue. lcnonb3oBanue ¢QocdaroB B kauecTBe

MUHEpaJIbHBIX YA00peHHit

2.5

OO6mass xapaktepuctuka 3yeMeHToB I[VA-rpynmbl. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapakTepHble CTENEHU OKHUCIEHUS. YIJIepoJ, aJUIOTPOIHBIE
Moau(UKaAIMK, PACIPOCTPAaHEHHE B TPUPOAE, (U3HUECKHEe M XUMHYECKHE
cBoiictBa. Ancopomus. Kpyrosopot yriepoaa B mpupone. OKcuabl yrieposa,
uX (U3NYECKHEe M XUMHYECKHE CBOMCTBA, /EHCTBHME Ha JKUBBIE OPTaHU3MBI,

IMOJIYUYCHHUEC U ITPUMCHCHHC. OKOJIOTHIECKHE HpO6J’I€MBI, CBsA3aHHBIE C OKCHIOM




yriaepona(IV); rumoresa rno0anbHOTO TOTEIUICHHS KIWMAaTa;, MapHUKOBBIMA
apdekr. YrompHas KUCIOTa U €€ CONHM, UX (PUINYECKUE H XUMHUYECKHE
CBOWCTBa, MOJY4YeHHUE W NpuUMeHeHue. KadecTBeHHass peakiusi Ha KapOOHAT-
nonsl. Mcnons3oBanue kapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIUICHHOCTH H

CEIIbCKOM XO3SIMCTBE

2.6

2.7

[TepBoHavasibHBIC TIOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCIMHECHHSIX
yriaepoja (MeTaH, 3TaH, 3TWUJICH, AalETUJICH, 3TaHOoJ, JIHMIEPUH, YKCyCHas
kuciora). X cocraB m xumudeckoe crpoeHue. [loHstre o OHMOIOTHYECKH
BOKHBIX BEILECTBAX: XKHUpax, OenIKax, YIrJIeBoJax — M HUX POJU B KU3ZHU
yeyoBeka. MarepuaibHOE €IUHCTBO OPTaHMYECKMX W HEOPraHHMYECKHUX

COE€IUHEHUN

Kpemuuii, ero ¢usnueckue u XHUMHUYECKHME CBOMCTBA, IIOJIyU€HUE U
npumenenue. CoenuHeHus: KpemMHus B mpupoze. OOmmue mpenctaBieHus 00
okcuae kpemuusi(IV) u kpemuueBoii kucinore. CHIMKATHI, UX UCIOJIb30BAHUE B
OBITY, METUIIMHE, MPOMBIIIIEHHOCTU. BakHel1e cTpouTeabHble MaTepHAaIbl:
KepaMHKa, CTEKJIO0, IIEMEHT, OeToH, xeye300eToH. [Ipobnembr Oe3omacHOro

HCIIOJIb30BAHHA CTPOUTCIBbHBIX MATCPHUAJIOB B HOBCGﬂHCBHOﬁ JKHU3HHU

2.8

XUMHUECKUI HKCHEPUMEHT: M3ydeHue oOpa3loB HEOPraHMYECKUX BEIIECTB,
CBOMCTB COJISTHOM KHUCIJIOTBI; IIPOBEICHHE Ka4E€CTBEHHBIX PEAKIHMHA HA XJIOPHUA-
HMOHbl M HaOJIIOJCHHE MPU3HAKOB HUX IPOTEKAHMs; OIBITHL, OTpa’KaroIIHe
¢u3nyecKkre 1 XMMUYECKHE CBOMCTBA raJIOT€HOB M UX COEAMHEHUN (BO3MOYKHO
UCIOJIb30BAHUE BHJIEOMATEPUANIOB); O3HAKOMJIEHHE C O0pa3liaMu XJIOPUIOB
(ramoreHuIoB); O3HAKOMIIGHHE C oOpa3laMu cepbl M €€ COCIUHEHHUSIMU
(BOBMOXXKHO ~ MCIIOJIb30BaHME BHJEOMAaTepHalioB); HAOJIOJEHHE IMpolecca
oOyriuBaHUs caxapa MOJl JEHCTBHEM KOHIIEHTPUPOBAHHOM CEpHOM KHUCIIOTHI;
M3Y4YeHHE XMMHMUYECKHUX CBOMCTB pa30aBICHHON CEpHOI KHCIOTHI, IPOBEICHUE
KayeCTBEHHOW peakuuud Ha Ccynb(ar-uoH U HaONIOJeHHe Tpu3Haka eé
MIPOTEKAHUS; O3HAKOMJIEHUE ¢ (PU3NUECKHMMH CBOMCTBaMHU a30Ta, Gochopa u ux
COeIMHEHUIl (BO3MOXKHO UCIIOJIb30BaHUE BHJEOMAaTepHalioB), 0OOpa3laMu
a30THBIX U (HOCHOPHBIX YAOOPEHUH; OIyYeHUE, COOMpaHne, paclio3HABAHHUE U
U3Y4YEHHE CBOICTB aMMMaKa; IPOBEICHHME KaueCTBEHHBIX pPEaKIHMM Ha HOH
aMMOHHUA U ¢ocdar-uOH U U3yUYEHHE TPU3HAKOB HUX IPOTEKaHMUS,
B3alMOJICICTBUE KOHIIEHTPUPOBAHHOW a30THON KHUCJIOTBHI C MENBIO (BO3MOKHO
UCIIOJIb30BaHNUE BUJEOMATEPHANIOB); HM3yUYE€HUE MoOJIele KpHUCTAUIMYECKUX
peméTok anmasza, rpadura, ¢yulepeHa; O03HAKOMJIEHHE C IPOLIECCOM

azicopOLMU PacTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIJIEM U YCTPOHCTBOM




MPOTHBOTa3a; MOJy4YEeHUE, COOMpaHHe, PAClo3HaBaHWE W W3YYECHUE CBOWCTB
YIJIGKHCIIOTO Ta3a; MPOBEJACHUE KA4YeCTBEHHBIX pPEaKIMi Ha KapOoHAT- W
CWJIMKAT-HOHBl M W3yYeHHE NPU3HAKOB KX TPOTEKaHUS; O3HAKOMIICHHE C
HpOHYKHHCﬁ CUJIMKAaTHOU IMPOMBIINIJICHHOCTH; PCIICHHUC SKCICPUMCHTAIIBHBIX

3aaa4 110 TEMC «BaykHene HeMeTabl 1 HX COCAHNHCHU

Meramnsl 1 BX COCOAUHCHU

3.1

OOwiast XapakTepuCTUKa XMMUYECKUX JIEMEHTOB — METAJVIOB HA OCHOBAHUM UX
nonoxenuss B Ilepuonuueckod cucreMe XUMHYECKHUX dieMeHToB J[.H.
Menpeneesa u crpoeHus aroMoB. CTpoeHue MeTaiuioB. MeTamnueckas CBs3b U
METAJNIMYECKasl ~ KpUCTallIMyecKass pemeérka. ODJIEKTPOXUMUYECKUH  psf

Hapr[}KeHI/Iﬁ MCTAJJIOB

3.2

33

duznyeckue U XUMUYECKUE CBOICTBA MeTauioB. O0Imue croco0bl MONTyYeHUS
MeTayuioB. [ToHSITHE 0 KOPPO3UM METAIUIOB, OCHOBHBIC CIIOCOOBI 3aIIUTHI UX OT
koppo3uu. CriaBsl (CTallb, YyT'YH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHE B

OBITY ¥ TPOMBILIIEHHOCTH

[lenouynsle Meramibl: mosiokeHue B llepuommyeckoll cucTeMe XHUMHUYECKUX
anemeHntoB .M. MenneneeBa; CTpo€HHE UX aTOMOB; HaXOXKJIECHHE B MPUPOJIE.
duznyeckue 1 XUMUYECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kausi). OKCUIIBI U
THAPOKCUABI HATPpUAd W KaJius. HpI/IMeHeHI/Ie MSCJIOYHBIX MCETAJJIOB U HUX

COCTUHEHUN
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Illenoyno3eMenbpHBIE  METa/Ibl MarHuid W KaJbLMA:  IIOJO)KCHUE B
[Tepuonnueckoit cucreme xuMmuueckux 3neMenToB .M. MeHneneeBa; crpoeHue
X aTOMOB; HaXxOXxJAeHHe B mnpupoje. Pusnueckue U XUMHYECKUE CBOMCTBA
Mardivsd " KaJbIIUs. Ba>1<Hefmme COCONHCHUA KaJIbIIUs (OKCI/II[, FI/IZ[pOKCI/I)I,

conn). JKECTKOCTh BOJIBI U CIIOCOOBI €€ yCTpaHEHH s

3.5

3.6

AmomMuHuil: nonoxkenue B Ileproauueckoil cucTeMe XUMHYECKHX 3JIEMEHTOB
JI.. MenneneeBa; CTpOCHHE aroMa; HaxoxkaeHue B npupoae. dusmdeckue u
XMMHYECKHE CBOMCTBA alFOMUHMS. AM(OTEpHBIE CBOICTBA OKCHJIA U THIPOKCHIA

AJITFOMUHU A

Keneszo: nonoxenne B [lepuonnueckoi cucreme Xxumudeckux sneMenTon J[. M.
MeHieneeBa; CTpOEHHE aTOMa; HaxoxJeHue B mpupoge. Pusnyeckue u
XUMHUYECKHEe CBOMCTBa »kene3a. OkcuIpl, Tuapokcuabl U conu skenesa(ll) u

xene3a(Ill), ux cocras, CBOMCTBA U MOTyUYEHUE

3.7

XHUMHUYECKHM 9KCIICPUMCHT. O3HAKOMIICHUC C 06p3.3LIaMI/I METAJJIOB U CIIJIaBOB,

ux (u3nUecKkUMH CBOMCTBAMHU; H3YYEHHE pE3yJIbTaTOB KOPPO3UH METAIJIOB




(BO3MOXHO HCITOJIb30BaHUE BHJICOMATEPHAIIOB), 0COOEHHOCTEH
B3aUMOJCHCTBUSA OKCHAAQ KalblUs M HATpUs C BOJOM  (BO3MOXHO
WCIIOJIb30BaHHE BHUAEOMATEPUANIOB); HCCIEJAOBAHHUE CBOWCTB >KECTKOW BO/IBI;
mpoiiecca TOpPEHHUsS Kejle3a B KUCIOpoAe (BO3MOXKHO — HCIIOJIb30BAHHE
BUJICOMATEPHUAIIOB); MPU3HAKOB MPOTEKAHHs KAUYECTBEHHBIX PEAaKIUil Ha HOHBI
(Marnusi, xanbius, adroMuHus, uuHka, sxeneza(ll) u sxenmesa(Ill), memu(Il);
HaOJI0/IeHNE U OMMCAaHWE MPOLECCOB OKPANIMBaHUS IUIAMEHU MOHAMM HATPHS,
Kaius W Kajnblusa  (BO3MOXKHO  HMCIOJIb30BAaHUE  BHUJIEOMATEPHAIIOB);
uccienoBaHre aM(pOTEpHBIX CBOWCTB THJIPOKCHIA AITIOMHHHUS M TUIAPOKCUIA
LMHKA; PEIICHUE IKCIIEPUMEHTAIBHBIX 3aj1a4 10 TeMe «BaxHelnme MeTauibl 1

X COCOIUHCHU A

Xumus u OKpYyKaromiasa cpeaa

4.1

4.2

HoBrie MaTCpHrajibl U TCXHOJIOTHUH. BemectBa u MaTcpurajbl B HOBC@I[HGBHOﬁ
JKM3HH YeJIOBEKa. XUMHS U 300POBLE. be3omacHoe HCIIONIB30BaHKE BEIICCTB U
XUMHNYCCKHUX peaKI_II/Iﬁ B 6BITy. HepBa;I nmoMompb IIpU XUMHYCCKHUX OXKOrax H

OTPABJIEHUAX

OCHOBBI ~ 3KOJIOTUYECKOW  IPaMOTHOCTH.  XUMHYECKOE  3arps3HEHHE
okpyxaromet cpeasl [IJIK. Pons XxuMuu B pelieHHH SKOJIOTHYECKUX MPOOIeM.
[TpupoaHble WCTOYHHMKH YTIIEBOAOPONOB (yrojb, MPHUPOIHBIA Tra3, HEPTh),

IMPOAYKTBI UX nepepa60TKH, HX pOJib B 6BITy H IIPOMBIIIIJICHHOCTH

4.3

XUMUYECKUI 3KCIEPUMEHT: U3yuyeHue oOpa3I[0B MAaTepHalIOB (CTEKIIO, CIIJIaBbl

MCTAJIJIOB, TOJIUMCPHBIC MaTepI/IaHLI)




IPOBEPSIEMBIE HA OI'D I1IO XUMHUU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBepPsIEeMOro
TpeOoOBaHMS

IIpoBepsiemble TPeGOBaHMS K MPeIMETHBIM pe3yJibTaTaM
0a30BOr0 YPOBHSI OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpaMMbl OCHOBHOI0 0011ero oopasoBanusi Ha ocHoBe PI'OC

1

[Ipencrasnenue:

1.1

0 T03HABAaEMOCTH SIBJICHHUU npupoabl, IMOHHUMAaHHUC 00BEKTHUBHOMN
3HAYUMOCTH OCHOB XHMHYECKOM HAayKH KakK obnactu COBPCMCHHOT'O
CCTCCTBO3HAHHNA, KOMIIOHCHTA 06]1_[6171 KYJIbTYpPbI H HpaKTquCKOﬁ
ACATCIIBHOCTH YCJIOBCKAa B YCIOBUAX COBPEMCHHOI'O O6HI€CTB21;

INOHUMAHHEC MECTAa XUMHU CPEAU APYIr'UX CCTCCTBCHHBIX HAYK

1.2

1.3

0 HAYYHBIX MCETOJAX IMO3HAHUS, B TOM YHCIIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCTOAAX HMCCICAOBAaHUA BCIICCTB W HUIYUCHUA
XUMHNYCCKHX peaKHHﬁ; YMCHHC HCIIOJIB30BAaTh MOICIHN JJIA

00BICHECHUS CTPOCHUSA aTOMOB U MOJICKYJI

o cepax mpodeccHoHaTbHOI AEATENTLHOCTH, CBI3aHHBIX C XUMHEH U
COBPCMCHHBIMHN TCXHOJOIusAMH, OCHOBAHHBIMU Ha JOCTHIKCHUAX
XMMUYECKON HAyKH, YTO IO3BOJIMUT OOYYaIOIIMMCS paccMaTpHuBaTh
XUMHUIO KaK cepy cBoelt Oyayuieil npopeccuoHanbHON AesITENbHOCTH
U ClleaTh OCO3HAHHBIM BBHIOOP XMMMHU Kak MPOQUIBHOrO INpenMeTa

P TIEPEX0/I€ Ha YPOBEHB CPEIHETO O0IIero 00pa3oBaHUs

Brmanenune cucteMoil XMMHMYECKMX 3HAHUM M yMEHUE IPUMEHSATH

CUCTEMY XUMHUYCCKUX 3HaHI/II71, KOTOpas BKIIFOYACT:

2.1

BOKHEHUIIINE XHUMHYECCKHE IIOHATHS. XHUMUYSCKHM JJIEMEHT, aToM,
MOJIEKYJa, BEIECTBO, MPOCTOE W CIOKHOE BEIIECTBO, OJHOPOJIHAS U
HEOJIHOPO/IHAs CMECh, OTHOCUTENIbHBIE aTOMHasi U MOJIEKYJSpHas
MacChl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIApHAs Macca, MOJISPHBIN
00BEM, OKCHJ, KHUCIOTa, OCHOBaHHWE, CONb (CpemHss), XUMHUYeCKas
peaKiusi, peaklud COCIUHEHUS, PEaKIUH Pa3JIOKECHUS, pPEaKIuI
3aMeNIeHUs, peaKui OOMeHa, TeIUIoBOW A(h(EeKT peakluu, K30- U
SHIOTEPMUYECKHE PEAKIIMH, PACTBOP, MACCOBasi JIOJISI XHUMHUYECKOTO
AJIEMEHTA B COCMHEHUH, MaccoBas J10JI1 U IPOLEHTHAs KOHLEHTpaLUs

BEILIECTBA B PaCTBOPE, PO ATOMA, HIEKTPOHHBIN CIION aTOMa, aTOMHas




opOuTanb, paguyc aToma, BaJE€HTHOCTb, CTENEHb OKHUCICHHS,
XUMHYECKAs CBSI3b, JIEKTPOOTPULIATEIBHOCTD, TIOJISIPHASL U HETIOJIpHAs
KOB&JICHTHAs  CBsI3b, MOHHAas  CBsI3b, METaLIM4eCKas  CBA3b,
KpUCTA/LIM4ecKass peleérka (aToMHas, MOHHAs, MeTaJuInJyecKasi,
MOJIEKYJISIpHas), MOH, KaTHOH, aHMOH, SJIEKTPOJIUT M HEJIEKTPOJIHUT,
AIIEKTPOJIMTUYECKAsT ~ JUCCOLMANNS, PEaKIUd HMOHHOTO OOMEHa,
OKHUCIIUTEIIbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKLMM,  OKUCIWTEIb U
BOCCTAHOBUTENIb, OKHMCIEHHME M  BOCCTAHOBIECHHME, JJIEKTPOJIM3,
XMMUYECKOE paBHOBECHE, OOpaTHMMble U HeoOpaTUMble peakivy,
CKOPOCTb XUMHUYECKOW peakumu, Karaumsarop, IIJAK, xkopposus

MCTaJIIIOB, CIIJIaBbI
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OCHOBOIIOJIATAIOLINE 3aKOHbl XUMHM: 3aKOH COXPaHEHHsI Macchl,
nepuonnueckuil 3akoH J[M. MenneneeBa, 3aKkOH IOCTOSTHCTBA

COCTaBa, 3aKOH ABOI‘aI[pO
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3.1

32

TCOPUU XUMUU: ATOMHO-MOJICKYJISIpHAA TCOPH, TCOPUA

AIEKTPOJIUTUYECKON AUCCOLUALINHI
Biianenne ocHOBaMM XMMUYECKOW IPaMOTHOCTH, BKIIFOYAIOILICH

yYMEHUE MPaBUIIHO UCIOIb30BATh U3yUEHHbIE BEIIECTBA U MaTepHaIb
(B TOM 4uclie MUHEpaJbHbIE YAOOpEHUs, METaluIbl W CIUIABBI,
HOPOAYKTBl MepepabOTKU NPUPOAHBIX HCTOUYHUKOB YIJIEBOJOPOIOB
(yrnsi, mpupoAHOro rasza, HeTH) B OBITY, CEITBCKOM XO3SHCTBE, Ha
NPOM3BOJICTBE U TOHUMAaHHUE 3HAYEHUS >KUPOB, OENKOB, YIJIEBOJOB
JUIsL OpraHr3Ma 4eoBeKa; yMEHUE MPOrHO3UPOBaTh BIMSHUE BEIIECTB
U XMMHMYECKHX IPOLIECCOB Ha OPraHM3M YEJIOBEKAa U OKPYKAIOIIYIO
IPUPOJHYIO CpEny

YMEHHME HHTErpUpOBAaTh XMUMHUYECKHE 3HAHUS CO 3HAHMSIMHM JIPYTHX

yueOHBIX MPEIMETOB
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HaJIMYMe OmbITa paboThl ¢ Pa3NTUYHBIMU MCTOUYHUKAMHU HH(pOpMaIUU
0 XUMUU (HayyHass W Hay4yHO-TIOMYJIIpHas JMUTepaTypa, CIOBapH,

CIIPAaBOYHHUKHU, HHTEPHET-PECYPCHI)
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YMCHUC 00BEKTHBHO OLICHUBATHb I/IH(I)OpMaL[I/IIO O B€HOICCTBaAx, HX
MMPEBpAIICHUAX n MIPaAKTUYICCKOM IMPUMCHCHUU n YMCHHC

HCIIOJIB30BaTh €€ s PCIICHUA y‘-ICGHO-HO3HaBaTCJIBHBIX 3aaad

Bnanenne ocHOBaMH IIOHSTHHHOTO arrmapara U CHMBOJIMYCCKOTO

SI3bIKa XUMHHN JJIs1 COCTABJICHUSA (bOpMy.]'I HCOpPTaHNYCCKUX BEIICCTB,




YpaBHEHUN  XUMHYECKHMX  pEaKIUi; OCHOBAMHM  XHMHUYECKOU
HoMmeHknatypsl (IUPAC u TpuBHaibHON)

YMeHue oOBACHATH CBsI3b MOJIOXKEHUA djeMeHTa B llepmomudeckoit

CUCTEME C YHCIIOBBIMH XapaKTCPUCTHKaMHU CTPOCHHSA aTOMOB

5 XMMHUYECKUX DJEeMEHTOB (COCTaB W 3apsii sapa, oliiee dYHcio
AIIEKTPOHOB), PACHpPEIEICHUEM DJJIEKTPOHOB TI0 JHEPreTUYECKUM
YPOBHSIM aTOMOB TIE€PBBIX TPEX MEPUOJIOB, KNS U KAJIbIUSI
IIpencraBienue 0  MEPUOJUYECKONM  3aBUCHUMOCTH  CBOWCTB
XUMHUYECKHX 3JIEMEHTOB (paguyc aroma, 3JEeKTPOOTPULIATEIbHOCTS),
6 OPOCTBIX W CIOXKHBIX BEIIECTB OT IIOJOXEHUS JJIEMEHTOB B
[lepuoanueckoit cucremMe (B MalbIX NEpPUOAAX U TJIABHBIX
HOJTPYIIax) U AIEKTPOHHOTO CTPOCHUS aToMa
7 Ymenue kinaccuumpoBarth:
7.1 XUMHUYECKHUE JIEMEHTBI
7.2 HEOpraHMYECKUe BEellecTBa
7.3 XUMHUYECKHUE PEaKIUN
8 YMeHue onpenessTh:
g1 BaJICHTHOCTh U CTENEHb OKUCICHHUS XUMUYECKUX DJIEMEHTOB, 3apsi
' HOHa
g2 BUJ XWUMHYECKOW CBSI3M M THI KPHUCTALTUYECKOW CTPYKTYpHl B
' COEMHEHUSX
8.3 XapakTep Cpeabl B BOAHBIX PACTBOpPAX BEIMIECTB (KUCIOT, OCHOBAHHIA)
8.4 OKHUCJIUTEIh U BOCCTAHOBUTENb
9 YMeHne xapakTepu3oBarh (U3NIECKHe U XUMHUECKHE CBOMCTBA!
NPOCTBIX BEHIECTB (KUCIOPOJX, O30H, BOJOPOA, rpaduT, anmas,
9.1 KpeMHU#, a3oT, docdop, cepa, XJIOp, HATPUM, Kanui, MarHHii,
KaJIbIIMM, aJTFOMHHHM, JKEJIE30)
CIIO)KHBIX BEIIECTB, B TOM YHCJE€ HMX BOJHBIX pacTBOpoB (Boja,
aMMMaK, XJOPOBOJIOPOJ, CEPOBOJAOPOJ,, OKCHIABI M THUIPOKCHJIBI
- metaiioB [-IIA rpynn, amtomunus, menu (II), nunka, xenesa (II u
' III), oxcuas! yrnepona (II u 1V), kpemuus (IV), azora u gocgopa (111
u V), cepet (IV m VI), cepuucras, cepHasi, a3oTucTas, a30THasd,
dochopHas, yronpHas, KpeMHHEBAsE KUCIOTa U UX COJIM)
9.3 MIPOTHO3MPOBAaTh M  XapakTEpU30BaThb CBOMCTBA  BELIECTB B




3aBUCUMOCTH OT HMX COCTaBa W CTPOCHHUA, NPUMCHCHHC BCIICCTB B
3aBUCHUMOCTH OT HX CBOﬁCTB, BO3MOXHOCTb IMPOTCKAHUA XUMHNYCCKUX

MIPEeBpAICHUI B Pa3JIMYHbIX YCIOBHUIX

YMeHue cocTaBisATh MOJICKYJISIPHBIC 1 HOHHBIC YPAaBHCHUSA peaKHHﬁ, B

10
TOM YHCIIE:
10.1 peakiuii HFOHHOTo oOMeHa
10.2 OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEaKINI
103 WUTIOCTPUPYIOIINX ~XMMHYECKHE CBOWCTBA M3YYCHHBIX KJIACCOB
' (Tpyrim) HEOPraHUYECKUX BEIIECTB
104 MOJATBEPKIAIOLIUX FEHETUYECKYIO B3aUMOCBSI3b MEXAY HUMHU
11 YMeHue BIYUCIATH (IPOBOAUTH PACUETHI):
11 OTHOCUTEIIGHYIO MOJICKYJISIDHYIO M MOJISIPHYIO MAacChl BEIIECTB,
' MacCCOBYIO JIOJI0 XMMHYECKOT0 3JIEMEHTa B COSAMHEHUH
11.2 MacCOBYIO JIOJIFO BEIIECTBA B PACTBOPE,
11.3 KOJIMUECTBO BEIIECTBA M €r0 Maccy, 00beM Ira3oB
114 M0 YypaBHCHUSM XHMHUYCCKHUX PEAKIUH W HaXOJUTh KOJIUYECTBO
' BelecTBa, 00bEM U MacCy peareHTOB WIH MIPOIYKTOB PEaKIUU
12 Bnanenue (3HaHHE OCHOB):
OCHOBHBIMH ~ METOJAAaMH  HAy4YHOTO  TMo3HaHUS (HaOIrozeHue,
1 HU3MEpEeHHE, SKCIIEPUMEHT, MOJICTTUPOBAHUE) ITPU H3yYSHUH BEIICCTB U
' XUMHUYECKUX SBIICHUH; yMeHUEe chOopMyIHpoBaTh MpoOieMy u
MIPETIOKUTH MTYTH €€ PEIICHUS
129 0e3omacHOM pabOThl ¢ XUMHUYECKMMH BEIIECTBAMH, XHUMHUYECKOM
' MOCyAOH U JabopaTOpHBIM 000pyAOBaHUEM
MpaBHJIaMy O€30MaCHOTO OOpPAIEHHUS C BEIIECTBAMU, UCTIOIB3YEMBIMU
B TMIOBCETHEBHOW JKM3HH, TIPABUIIAMH TTOBEACHHSI B IETISAX COCpEKCHUS
123 3I0pPOBbSI U OKPYXKAIOILIEH MPUPOIHON Cpeabl; MOHMMAaHUE Bpenaa
' (omacHOCTH) BO3ICHCTBHSI HAa JKHUBBIC OPTaHU3MBI ONPEACIEHHBIX
BEIIIECTB, CMOCOOOB YMEHBIICHHS U MPEAOTBPAICHUS UX BPEAHOTO
BO3JICUCTBUSA
3 Hannuue mpakTHUeCcKUX HABBIKOB IUIAHUPOBAHUS U OCYIIECTBIICHUS
CIICTYIOIINX XUMHUYECKUX IKCIIEPUMEHTOB:
131 W3YYCHHE M ONMHUCaHue (PU3UYECKUX CBOWCTB BEIIECTB; 03HAKOMIICHUE

C (I)I/I3I/ILICCKI/IMI/I n XUMHUYCCKUMH SIBJICHUAMM, OIIBITHI,




WUTIOCTPUPYIOIINE MTPU3HAKU MTPOTEKAHUS XUMHUYECKUX peaklnuii

13.2

U3Yy4eHHE CII0OCOO0B pa3eNieHus: cMeceit

13.3

IMOJIY4CHHUE KHUCIOpoAa MW HM3YUCHHUEC €ro CBOP'ICTB; MMOJIY4YCHHUC
BOAOpPOJa U M3YUCHHUC C€TO CBOﬁCTB; MOJIYYCHHC YIJICKHUCJIOTO ra3a u

HN3YUCHHUEC €TO CBOfICTB; IMOJIY4CHHNEC aMMHAKa U N3YUCHUEC €T'O CBOICTB

13.4

13.5

13.6

MPUTOTOBJICHHE PAcCTBOPOB C ONPENEIEHHONM MaccoBOM  nonei

pPacTBOPEHHOIO BEILIECTBA

MIPUMEHEHUE WHIUKaTOPOB (Jrakmyca, METHIJIOPAHkKa u
denondranenna) ans onpeneseHUs XapakTepa cpeibl B pacTBOpPax

KHUCJIOT U LIeJI0oYei

UCCIIEJOBaHUE W ONMCAaHWE CBOMCTB HEOPraHWYECKUX BEILLIECTB
Pa3IMYHBIX KJIACCOB; U3YyYEHUE B3aUMOJEUCTBUS KHUCIOT C METaJUIaMH,
OKCHIAMM  METaUIOB,  PAacTBOPUMBIMM M HEPacTBOPHUMBIMH
OCHOBAaHUSIMU, COJIIMHM; [IOJIY4YEHHE HEpPAaCTBOPUMBIX OCHOBAHMUIA;
BBITECHEHHE OJHOTO MeTajyla JpyrMM W3  pacTBOpa  COJIHU;
uccliieloBaHne aM(pOTEPHBIX CBOWCTB THIPOKCHIOB QIIOMUHUS H

[IUHKA

13.7

13.8

PCHICHUC OKCIICPUMCHTAJIBHBIX 3a41a4 110 TCMaM: «OCHOBHEBIE KJIACCHI
HCOPTaHUYCCKUX CO€I[I/IH6HI/II7I>>; ((3JIGKTpOJII/ITI/I‘IeCKa$I
JAUCCOLIM AL, «Baxnelnme HeMETalbl U HX COCOUHCHUA,

«Baxxaele MeTaiIbl 1 X COSTMHEHMSI

XUMHYECKHE  OKCIIEPHUMEHTHI,  WUIIOCTPUPYIOIIHE  TMPH3HAKH
NPOTEKaHUs peaklUi MOHHOro OOMEHAa; KaueCTBEHHbIE pEeakIMh Ha
NPUCYTCTBYIONINE B BOIHBIX PAcTBOpaX HOHBI: XJOPHI-, OpOMHI-,
uomua-, cymnbdar-, Qocdar-, kapOOHaT-,  CHIMKAT-aHUOHBHI,
THJIPOKCU-UOHBI, KATHOHBl aMMOHUS, MarHusi, KaJblus, aTFOMUHUS,

xkenesa (2+) u xenesa (3+), meau (2+), LMHKA

14

YmMmenue:

14.1

14.2

MPEJCTaBIATh PE3yibTaThl JKCIEpUMEHTa B (OopMe BBIBOJOB,
JI0Ka3aTeiabCcTB, TpaUKOB M TaOMUI] W BBIABIATH SMIIMPHUECKUE
3aKOHOMEPHOCTHU

YCTaHaBIIMBATh CBSI3U MEXY PEeaJbHO HAOIIOJaeMbIMU XUMHUECKUMHU

SABJICHUAMMU U IPOLCCCaMU, NPOUCXOAAINIUMA B MAKPO- U MUKPOMHUPE,

OO0BSACHATH IPUYUHBI MHOTOOOPAa3Hsl BEILIECTB




INHEPEYEHD 2JIEMEHTOB COIEPKXAHUSA, IIPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHNH

Koxa

1.1

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

HepBOHa‘-IaJIBHBIG XUMHUYCCKUC ITOHATHUA

YucTeie BemecTBa U cMecu. CiocoObl pa3fieiieHus: cMecei

1.2

1.3

ATOMEI H MOJICKYJIBI. Xumudeckrue dyeMeHTB.. CHMBOJIBI  XUMHYECKHX

9JICMCHTOB. HpOCTHe " CJIOXKHBIC BEIICCTBA.

Xumnueckasi popmysa. BareHTHOCTh aTOMOB XMMHUYECKHX 1eMEHTOB. CTENeHb

OKHUCJICHUA

1.4

3aKOH IIOCTOSIHCTBA COCTaBa BCIICCTB. OTHOCHTENLHAsA aTOMHas Macca.
OTtHOCHUTEILHAS MOJICKYJISIpHAasA Macca. MaccoBas D011 XHMHYSCKOr'0 dJIEMCHTA

B COCIUMHCHNU

1.5

1.6

KomnyectBo BemectBa. Moab. MossipHass mMacca. MoOJSIpHBI 00BbEM Tra3oB.

B3anMoCBsI3b KOJIMYECTBA, MACChl M YUCIIA CTPYKTYPHBIX €IMHMUI] BEIIECTBA
®u3nyecKkue U XMMUYECKHE SBICHUA. XUMUYECKas pPeakuus U €€ INpPU3HAKH.
3aKOH COXpaHEHMsI MAacChl BEIIECTB. XUMHUECKHUE YPAaBHEHUS

[lepnonnueckuii 3akoH u lIlepuonnueckass cucTeMa XUMHUYECKHX JJIEMEHTOB

.. MenneneeBa. CTpoeHre aTOMOB

2.1

Ilepuoauueckuii 3akoH. Ilepuognyeckas cucrema XUMUYECKUX deMeHTOB J[. 1.
Menneneesa. [lepuoael u rpynnsl. @U3NYECKH CMBICI TOPAIKOBOIO HOMEpA,

HOMCPOB II€pUOJa U T'PYIIIbI 3JICMCHTA

2.2

Crpoenue aromoB. CocTtaB atoMHbIX sfep. M3oromsl. Dnexktponsl. CTpoeHue
AJIEKTPOHHBIX  000J0YeK AaTOMOB TEpBBIX 20 XHUMHUYECKHUX DIIEMEHTOB

ITepuoanueckoit cucremsl [I.11. Menneneesa

2.3

3aKOHOMEPHOCTH B M3MEHEHUHU CBOMCTB XMMHUYECKHX 3JIEMEHTOB MEPBBIX TPEX
MEepPUOJIOB, Kaius, Kaiublus (paguyca aToOMOB, 3JIEKTPOOTPUIIATEIHLHOCTH,
METAIJIMYECKUX W HEMETAJUTMYECKUX CBOWCTB) U WX COCAMHEHHHA B
COOTBETCTBUU C TIOJIO)KEHHEM »JJieMeHTOB B Ilepuoamdeckoil cucreme u

CTPOCHUCM UX aTOMOB

3.1

CtpoeHue BelecTa

Xumudeckass cBs3b. KoBaneHTHass (MOJsipHAsT W HEMOJSApHAs)  CBS3b.
DNEeKTPOOTPULIATEILHOCTh ~ XUMUYECKUX  dJeMeHTOoB.  MoHHas  CBs3b.

Meramnnueckas CBI3b




3.2

Tunbl KpUCTANIMYECKUX pPEMETOK (aToOMHas, MOHHAsA, MeTaJUIM4YecKast),
3aBUCHMOCTb CBOMCTB BEIECTBA OT THUIIA KPUCTAUIMYECKOM PEIIETKU U BUIA

XUMHYECKOH CBSI3U

4.1

4.2

Baxuneimme MMPEACTAaBUTCIIN HCOPraHWYCCKHUX BEIICCTB. Hemerammel u mx

COCAMHCHUA. Mertamisl 1 uxX COCIUHCHUA

Knaccupukanus m HOMEHKJIATypa HEOPTaHUYECKUX COCIUHEHUH: OKCHIIOB
(coneoOpa3yromue: OCHOBHBIE, KHUCJIOTHBIE, amdoTepHbIe) u
HECc0JIeOOpa3yroIue; OCHOBAHHMM (WIENOYM M HEPACTBOPUMBIE OCHOBAHUSA);
KACIOT  (KHCIOPOJCOACpKaMe ¢  OCCKUCIOPOIHBIC, OJHOOCHOBHBIE U

MHOTOOCHOBHBIE); COJICH (CPEIHUX U KUCIBIX)

@u3nyeckue MW XHUMHUYECKHE CBOMCTBA MPOCTBIX BEUIECTB-HEMETAIIOB:

BOJIOPO/Ia, XJIOpa, KUCIOPO/Ia, Cephl, a30Ta, pocdopa, yriepoaa, KpeMHUS

4.3

4.4

duznyeckue W XHMHUYECKHE CBOMCTBA IPOCTBIX BCHICCTB-MCTAJIJIOB: JIMTHUA,
HaTpu:A, Kajlusgd, Marovugd W KaJlblHs, aJIFOMUHHA, JKCJIC3A4. :‘)HCKTpOXI/IMI/I‘ICCKI/Iﬁ

A HAIIPSKEHUN METaJIOB

dusznyeckne U XMMHYCCKHE CBOMICTBA BOOOPOJHBIX COGI[I/IHGHI/Iﬁ HEMCTAJIJIOB:

XJIOpOBOAOpOda, CCPOBOAOPOAA, aMMHAKA

4.5

®dusnyeckue ¥ XMUMHYECKHE CBOMCTBAa OKCHIOB HemeTramuioB: cepol (IV, VI),
aszota(Il, IV, V), docdopa(Ill, V), yraepoma(ll, 1V), xpemuaus(IV). [Tonyuenune

OKCHJOB HEMCTAJIJIOB

4.6

4.7

4.8

4.9

4.10

Xumnueckue cBoiictBa okcuaoB: MeTtawioB [A-IIIA rpymm, mwnka, meau(Il) u

xkenesa(ll, I). TTonydyeHue okCUI0B METAIIIIOB

XVMHYECKHE CBOMCTBA OCHOBaHWI M aM(pOTEpPHBIX THAPOKCUAOB (Ha ImpUMEpe
THJIPOKCUJIOB ~ AIIOMUHUS, JKene3a, IMHKa). IlodydyeHue ocHOBaHUH W
aM(OTEpPHBIX THIPOKCHJIOB

OO01mue XMMHYECKHE CBOMCTBA KHCIOT: XJIOPOBOJOPOIHON, CEPOBOJOPOJIHOM,
CEpPHUCTOM, CEepHOM, a30THOH, (ochOopHOU, KPEeMHHEBOH, yroibHOU. OcoObie
XUMHYECKHE CBOMCTBA KOHLIEHTPUPOBAaHHOM CEPHOM W a30THOM KHUCIIOT.
[Tomy4yenue kucnot

OO0me XuMHYECKUe CBOMCTBA cpenHux coneid. [lomyuenue conei

[Tomyuenue, coOupaHue, pacrno3HaBaHUE BOJOPOJA, KHUCIOPOJA, AaMMHaKa,

YIJICKUCIIOTO I'a3a B J18.60paT0pI/II/I

4.11

HOJ'Iy‘ICHI/IC aMMHMakKa, CCpHOﬁ U a30THOM KHUCIIOT B IMPOMBIIIJICHHOCTH. O6H.II/IC

CIOCOOBI TOTYYECHUSI METAJIJIOB




4.12

I'ereTmueckas cBI3b MEXKOY KilaCCaMH HECOPraHUYCCKUX COGI[I/IHGHI/Iﬁ

Xumudaeckue peaKnuu

5.1

Knaccudukarnuss XuMHYECKHX peakuuii 1Mo pa3IMYHbIM MPU3HAKaM: MO YUCIY H
COCTaBy YYAaCTBYIOIIMX B PEAKIMU BELIECTB, MO TemioBoMy 3¢pdekry, mo

M3MEHEHMIO CTeIICHEH OKMCIICHUS XUMUYECKUX YJIEMEHTOB

52

53

54

5.5

TennoBoii A3 PeKT XUMHUECKONW peakluy, TEPMOXUMHUUYECKUE YpaBHEHHS. DK30-

Y SHJIOTEPMUYECKUE PEAKIUU. TEepMOXUMHUUECKUE YPABHEHUS
OKHUCIUTEIbHOBOCCTAHOBUTENbHBIE peakiuu. OKUCIUTEIM U BOCCTAHOBUTEIH.
[Ipouecchl ~ OKMCIEHHSI M BOCCTAHOBJICHHSA.  ODJIEKTPOHHBINM  OanaHC
OKHCJIMTEIIbHOBOCCTAHOBUTEIBHON PEAKLIUN

Teopus anekTpoauTudeckoi nucconuanuu. KaTuoHsl, aHMOHBI. DJIEKTPOIUTHI U
HEATEKTPOIUThL. CHIIBHBIC U clTa0ble 3JIeKTPOIUTHL. CTeNeHb JUCCOIHAIH
Peaknun moHHOTO OOMEHA. YCJIOBHS NPOTEKAaHWS pPEaKIMii MOHHOTO OOMeEHa,

IIOJIHBIC COKpaH_[éHHBIe HWOHHBIC YPABHCHUS peaKI_[I/Iﬁ

XuMus U OKpYyKaromasa cpeaa

6.1

BemectBa u Martepuansl B IIOBCEAHEBHOM JKHM3HM 4eloBeKa. besomacHoe
UCTIOJI30BaHUE BEUIECTB M XMUMHYECKHX pEaKIuil B J1adopatopuu U OBITY.

HepBa;I moMoub IIpUu XUMHUYCCKHUX OKOIraX U OTPABJICHUAX

6.2

XUMHYECKOE 3arpsi3HEHUE OKpy»Karouieil cpeabl  (KHCIOTHBIE  JIOXK[IH,
3arpsi3HEHUE TOYBBI, BO3/yXa U BOJIOEMOB), CIOCOOBI €r0 MPEJOTBPAIICHUS
[IpenenpHast nmomyctumas koHmeHtparus BemecTB (IIJJK). Pomp xumuu B
pelIeHUN OKOJOTHYECKUX TMpoljeM. YCuieHue mapHUKoBOro sddekra,

pa3pymi€eHue 030HOBOT'O CJI0s

6.3

6.4

[Ipumenenue cepsl, a3ora, gocdopa, yriepona, KpeMHHUs] U UX COEIUHEHUHN B
ObITY, MEAWLMHE, MPOMBIIUIEHHOCTH U CelbCKOM Xo3saicTBe. IlpumeHneHue
METAJIJIOB U CIUIaBOB (CTaylb, YYryH, AIOPATIOMUHUMN, OpoH3a) B OBITY H
HNPOMBIIIJIEHHOCTH UX coenHeHuH. [ToHsATHe 0 KOppO3UM METaIOB, OCHOBHBIE
CIOCOOBI 3aIUTHI UX OT KOPPO3UU

[TpuponHble UCTOYHHKHU YTJIEBOJIOPOAOB (yroyib, NPUPOAHBIA ra3, He(Th),

MPOIYKTHI X NepepaboTku (OEH3MH), UX POJIb B OBITY U MPOMBIIIUIEHHOCTH

6.5

[lepBoHavyanbHbIE TOHATHS OO0 OPraHWYECKUX BEIIECTBAX KAaK O COCIUHEHUSIX
yrieposa (MeTaH, 3TaH, STUJIEH, alleTUIIeH, 3TaHOJ, TJIMLIEPUH, YKCYCHasl KUCIIOTA).
[TonsiTHE O OMONOTWYECKH BaYKHBIX BEIIECTBAX: JKUpPaX, OENKax, YIriaeBoJax — U uX

POJIN B )KU3HU YCIIOBEKA




7 Pacuérsr:
7.1 o popMysiaM XUMHYECKUX COSTUHEHUI
7.2 Macchl (MaccoBOi) 10JIM pPaCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 110 XMMHUYECKUM YpPaBHEHUSIM

YYEBHO-METOJAUYECKOE OBECIIEYEHUE OBPA30OBATEJLHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIVISI VUEHUKA

1. O. C.Ta6puensn, N.I'. Ocrpoymos, C.A. Cnankos Xumus 8 kinacc, Mocksa,
«IIpocsemienuer, 2023

2. O. C.Ta6puensn, U.T. Octpoymos, C.A. Cnaxkos Xumus 9 kinacc, Mocksa,
«IIpocBemenuer, 2022

METOINYECKHUE MATEPHUAJIBI JIS YUUTEJIA

1. 'abpuensn O. C., Bocko6oitaukosa H. I1., SlmykoBa A. B. HacTtonpHast KHUTa yauTeIs.
Xumus. 8 ki1.: Meroauueckoe rmocobue. - M.: JIpoda, 2021.

2. I'abpuensn O. C., SAmrykoBa A. B. Terpanp ams 1a00paTOPHBIX OMBITOB U MPAKTHYECKUX
pabot. 8 k1. K yue6uuky O. C. I'abpuensna «Xumus. 8 kinace». M.: [Ipoda, 2022.

3. I'abpuensu, O. C. Metoauueckoe nocooue k yueonuky O. C. ['abpuensna «Xumus». 8 Kiacc
/ 0. C. I'abpuensa. — M. : [Ipoda, 2021. — 109.

4. T'abpuensn, O. C. Meroguueckoe mocooue k yueOHuky O. C. 'abpuensna «Xumusi». 9 kiace
/ 0. C. I'abpuensa. — M. : lpoda, 2021. — 108.

5. Xumus : rexHonorndeckue kaptol kK yueOHuky O. C. I'abpuensna «Xumus. 8 kiacey :
meroaunueckoe nocobue / JI. . AcanoBa. — M. : [lpoda, 2020

6. Xumus : TexHosorndyeckue kaptol K yueOHuky O. C. 'abpuensna «Xumus. 9 kimacey :
meroaunyeckoe nocobue / JI. . AcanoBa. — M. : [lpoda, 2018

7. Xumus. 8 ki1.: KontponbHbie 1 ipoBepouHbie padoThl k yueoHuky O. C. ['abpuensna
«Xumus. 8» / O. C. T'abpuensn, I1. H. bepeskun, A. A. Ymakoa u ap. - M.: [Ipocda, 2022.
JTAaHHBIE

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbHI CETU
HUHTEPHET

http://www.chemnet.ru ['azeta «Xumusi» u cailt 11t yuurtens «f uay Ha ypoK XUMHK»
http://him. 1september.ru Equnas komnexkuus LHOP: [Ipenmernas komnexkuust «XuMusi»
http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-Hay4YHbIE SKCTIEPUMEHTHI:
xumus. Komnekuus Poccuiickoro o0rieodpa3oBaresibHOTo moprasia

http://experiment.edu.ru AJIXMUMUK: caiit JI.FO. Anuk6epoBoit

http://www alhimik.ru Bcepoccuiickas onmumnuana mKOJIbHUKOB [0 XUMUHU
http://chem.rusolymp.ru Opranuyeckass XuMusi: SJIEKTPOHHBIN YICOHUK SISl CPETHEN TITKOJTBI
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHUU: 3JIEKTPOHHBINA y4eOHUK




http://www hemi.nsu.ru OTKpBITBIN KOJUIEK: XUMHUS
http://www.chemistry.ru J[uctraHnMOHHAs OTMMITHAAA 10 XUMHUH: TEJICKOMMYHHUKAITMOHHBIN
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