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MNOACHUTEJBHASA 3AIINCKA

ITporpaMMa o XMMHUM Ha YPOBHE OCHOBHOI'O OOIIEr0 0Opa30BaHUs COCTABIICHA HA
OCHOBE TpeOOBAHUI K pe3yJbTaTaM OCBOEHHUS OCHOBHON 00pa30BaTeIbHOM
porpamMMbl OCHOBHOTO 00111ero oOpaszoBanus, npeactaBieHHbx B DI'OC 000, a
Tak)Ke Ha OCHOBe (penepanbHOi paboueil mporpaMMbl BOCIIUTAHUS U C YUETOM
KOHIIEMIINH MPETNoJaBaHus y4eOHOro mpeameTa « XuMus» B 00pa30BaTEIbHbBIX
opranm3anusx Poccuiickoii @enepanii U yYUTHIBAeT CieU(PUKyY
00pa30BaTeNbHBIX, BOCIIUTATEIBHBIX MOTpeOHOCTEN 00ydarommxcs ¢ 3I1P.
[Iporpamma 1mo XuMuu [Oa€T MNPEACTABICHUE O LENAX, OOLIEH CTpaTeruu

oOyudeHusi, BOCIUTAHUS M PaA3BUTUIA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
npeaMera, YCTaHABIIUBAET 00s13aTEIbHOE MIPEAMETHOE COJIepKaHue,
MpEeAyCMaTPUBAET pPACIpPEIEICHUE €ro Mo KiaccaM M CTPYKTYpPUPOBAHHE IO
pa3ienaM M TeMaM IpPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS] XUMHU C Yy4€TOM MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBsI3€H, JIOTUKM y4eOHOTO Ipollecca, BO3PACTHBIX
O0COOEHHOCTEM  O00ydYarolmuxcsi, ONpeneNseT BO3MOXHOCTH TMpeAMeTa s
peanu3aiuu TpeOOBaHMIM K pe3yJbTaTaM OCBOCHHS OCHOBHOWM 00pa3oBaTelbHOMU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakKKe TPEOOBaAHUN K
pe3yabTaraM oO0y4YeHUs] XUMUM Ha YPOBHE 1I€JIEH U3yUYeHUs IpeaMeTa U OCHOBHBIX
BUJIOB Y4EOHO-ITO3HABATEILHON JEATEILHOCTH O00YyYaromerocs IO OCBOCHHIO
y4eOHOTO CO/ICp)KaHMS.

3HaHWE XUMHUHU CIY>KUT OCHOBOM it (OPMUPOBAHMS MUPOBO33PEHUS
oOyyJaroiierocs, ero MpeACTaBICHUM O MaTEpPUATBLHOM EIWHCTBE MHUpPA, BAXKHYIO
poJib UrpatoT (QopMUpyeMble XMMHUEH MPEICTaBICHUS O B3aWMOIPEBPAIICHUSIIX
PHEPTrUd M 00 HBOJIOIMHU BEIICCTB B MPHUPOJE, O MYTSAX PEIICHHS TI00aTbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOM, SHEPTrEeTHYECKOM,
MUIIEBON U SKOJIOTHYECKON 0€30MacHOCTH, MPOOIEM 31paBOOXPAHEHUS.

N3ydyeHnne xumuu:

CIIOCOOCTBYET  pealM3alldd  BO3MOXXHOCTEH  JUII  CaMOpa3BUTUS |
dbopMHpOBaHUS KYJIbTYpPhI JIMYHOCTH, €€ 00111el U QyHKIIMOHATEHON TPaMOTHOCTH;

BHOCUT BKJIaJ, B ()OPMUPOBAHUE MBIIUICHUS W TBOPUYECKUX CIOCOOHOCTEM
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOATEIIbHOW y4eOHOU JesATEeNbHOCTH,
AKCIIEPUMEHTAJIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOJMMBIX KaK B
MOBCEHEBHOM JKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHEeNU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
I[EJIOCTHOTO B3IUIsIIa HA €IMHCTBO MPUPOILI U YEJIOBEKA, SBJISIETCS OTBETCTBEHHBIM
ATAroM B OpMHUPOBAHUYU €CTECTBEHHO-HAYYHOU TPaMOTHOCTH 00YYaIOIINXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
Hay4YHBIM 3HAHUSIM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJIOTHYECKOE
oOpa3oBaHHEe 00YJaIONMUXCS.

JlanHble HampaBlieHHS B OOYYEHMHM XMMUHU OOECIEUMBAIOTCA CIEIM(PUKON
collepKaHusi ~ y4eOHOro  MpeAMeTa, KOTOpbIM  SBIAETCS  MEAarorm4ecKu
aJanTUPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

Kypc xumuu Ha ypoBHE OCHOBHOTO OOIIEro 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHM H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX TMOHSITUI
OPraHUYECKON XUMUH.

CtpykTypa coaepKaHus MPOTPaMMBI IO XUMHUU CPOpPMHUpPOBaHA HAa OCHOBE
CUCTEMHOr0O noaxona K €€ m3ydeHuro. Conep:kaHue CKIaIbIBa€TCs U3 CHCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUN O XUMUYECKON
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl MO MPHUHIMUITY
MTOCJIEA0BATEIBLHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOr0 YpOBHS:

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

— Ilepuognueckoro 3akona J[. 1. MeHeneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpeIcTaBlieHUH 00 3IEKTPOJUTHUYECKON JMCCOLMANMU BEUIECTB B
pacTBopax.

TeopeTnuecknue 3HaHHWS PACCMATPUBAIOTCA HA OCHOBE HSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHHO OT OJTHOTO
YpPOBHSI K JPYyrOMYy, BBITIONHSA (PYHKIUM OOBSCHEHUS U TPOTHO3UPOBAHUS
CBOMCTB, CTPOCHHUSI U BO3MOXKHOCTEH MPAKTUYECKOTO MPUMEHEHUS] U MOJy4CHUs
M3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XUMHU  CIOCOOCTBYeT  (OPMHPOBAHUIO
MIPEACTABICHNUS] O XUMHUYECKOM COCTABIIOIIEN HAYyYHOW KapTUHBI MUpa B JIOTHKE
e€ CHCTeMHOW NpUPOJbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOJaM TO3HaHMUS B Hayke. M3ydeHue XUMUU MNPOUCXOAUT C MPUBJICUCHUEM
3HAaHWM W3 paHee HW3YUYEHHBIX Y4YEOHBIX mMpeaMeToB: «OKpyX alolmuid Mupy,
«buosorus. 5—7 kiacce» u «dusnka. 7 Kinacey.

[Ipy wu3yyeHUH XUMHUM TPOUCXOJUT (POPMHUpPOBAHME 3HAHUK OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMSI, MPAKTHYECKOU
JIEATEIIBHOCTH YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBHI.
3amaua y4eOHOTO MpeaMeTra COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMUYECKUX
3HaHUN — BaKHEHUINX (paKTOB, MOHATHUM, 3aKOHOB M TEOPETHUCCKHUX MOJIOKCHUH,
JOCTYIIHBIX 0000IIEHH MHMPOBO33PEHUYECKOr0 XapakTepa, f3blka HAyKH, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMHUYECKHUX PeaKIuii, B (OPMUPOBAHUH U PA3BUTUHU MO3HABATENbHBIX YMEHHUN U
UX T[PUMEHEHWU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NeSITEIBHOCTH, OCBOGHUHM TIpaBWI O€30MacHOTO OOpalleHHs C BEUIECTBAMU B
MIOBCEIHEBHOM JKU3HHU.

[Tpu u3yyeHUM XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs BaKHOE
3HaYeHHE MPUOOPENTU TaKUE 1IETH, KaK:

— (QopMHpOBaHHE HHTEJICKTYalbHO pPAa3BUTOM JHMYHOCTH, TOTOBOH K
caM000pa30BaHUI0, COTPYAHHYECTBY, CAMOCTOSTEILHOMY HPUHSATHIO PEIICHHH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIIOIIMUMCS YCIOBUSIM >KU3HU;

—  HampaBJCHHOCTh OOYy4YeHHMs] Ha CHCTEMaTH4YeCKOe MpUOOIIEHUE
o0yJarommxcss K CaMOCTOSITEIbHON MO3HABATEIbHON JESTENbHOCTH, HAyYHBIM
MeTOoJaM MO3HaHMs, (HOPMUPYIOIIMM MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUWU;

— obecrnieyeHue yCIOBH, CIOCOOCTBYIOIIMX MPUOOPETEHUIO O0YHAIOIIUMUCS
OTbITa Pa3HOOOpPA3HON NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHUBEPCAJIbHOE 3HAYCHHUE IS
Pa3INYHBIX BUJOB JIEATEIbHOCTH;

— (¢opmupoBanue o0meNd (YHKIMOHAIBHOM M  €CTECTBEHHO-HAY4YHOMH
TPaMOTHOCTH, B TOM UYHCJIE€ YMEHHUHA OOBSICHATH W OIEHUBATH SBJICHUS
OKpY’KaIOIIEr0 MHUpa, WCHOJNB3YS 3HAHUS U OIBIT, TMOJyYEHHBIC MPH HU3YUCHHUH
XUMHH, TPUMEHATh HMX IMpPHU PEIIEHUU NpoOJeM B TMOBCEJHEBHOW XHU3HU MU
TPYAOBOH AESITENBbHOCTH;

— (QopmupoBaHue y oOyyaroumxcs T'yMaHUCTHUECKUX OTHOILIEHU,
MOHMMAaHUSA LEHHOCTH XHUMHYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
LEJeCO00pa3HOro TMOBEIEHUS B OBITY M TPYJIOBOM JE€ATEITbHOCTH B LEJAX
COXPaHEHUS CBOETO 3710POBbsI U OKPYKAIOIIEH MPUPOJIHON CPEbL;

— pa3BUTHE MOTHUBAIIMM K OOY4YEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIO U
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOCHHs OOINEYEIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWMIsl M HAMPABICHHOCTH JATBHEUIIETO
oOy4eHus.

OOwiee 4uCIO YacoB, OTBEAEHHBIX JMJIi HM3YyYEHUS XHMHHM Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, cocTanisieT 136 yacoB: B 8 kiacce — 68 yacos (2
yaca B HeJIel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COAEPXKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMUUM B )KU3HHU YEJIOBEKA. XMMHS B CUCTEME HAYK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATPEraTHOE COCTOSTHUE
BemlecTB. [loHsATHE O MeTomax MO3HAaHUS B XUMHUU. UHCTBIE BEHIECTBA M CMECH.
CriocoObl pa3zesieHust cMeceil.

ATOMBI ¥ MOJIEKYJIBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTbie 1 COXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumudgeckas ¢opmyna. BaJeHTHOCTP aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BewnlecTB. (OTHOcHUTENbHAass aTOMHas Macca.
OTHOCUTENBbHAS MOJIEKYJISIpHAasi Macca. MaccoBast 10JI1 XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Moiib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
Macchbl W 4YHCJIa CTPYKTYPHBIX €AWHUI[ BemiecTBa. Pacuérel mo Qopmynam
XUMUYECKUX COCTMHEHUM.

Pu3NYECKUE U XUMHUUYECKUE SBICHUS. XUMHUECKas pPeakus U €€ MpU3HaKH.
3aKOH COXpaHEHMs] MacChl BEIIECTB. XMMHUUYECKHe ypaBHeHus. Knaccuduxanus
XUMHUUYECKUX PEaKIUi (COeTMHEHMS, Pa3JI0KEHUS, 3aMEIIeHUsI, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOMW TMOCY/I0H, MpaBUiaMu pabOoThl B JIAOOpATOPUH U
npuémMamMu oOpalleHus: ¢ JIabopaTopHBIM O00OpPYJAOBaHUEM, W3YUYEHUE U OINKCAHUE
(¢u3MUecKuX CBOMCTB 00pa3sOB HEOPraHUYECKHX BEIIECTB, HAONIOACHUE
¢bu3nueckux (IJIaBJIEHUE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEYH, MPOKAIMBAHUE
MEJTHOM MPOBOJIOKH, B3aUMOJICHCTBHE MeJla ¢ KUCIOTON) SIBJICHHM, HAOMIOACHUE U
ONMKCAHWE NPU3HAKOB MPOTEKAHUS XMMHUYECKHX peakluil (pasiiokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
menu (I1) npu HarpeBanuu, B3auMoOJIeUCTBHUE kele3a ¢ pacTBopoM conu meau (1),
U3y4YeHUE CIOCOOOB PA3JEICHHs] CMECEH: C MOMOIIbI0 MarHuTa, (PUIbTpOBaHUE,
BbITIApUBaHUE, AUCTHWLIAIMA, XpoMaTorpadusi, MpoBEACHNUE OYUCTKH MMOBAPEHHOMN
COJIM, HaONIOJAEHWE W  ONHUCAaHUWE  pe3yJbTaTOB  MPOBEACHHS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHWs MAacChl, CO3JaHME MOJENel MOJIeKYI
(IIapoCTepKHEBBIX ).

BaxHelne npeacTraBuTe 4 HCOPraHUYECKUX BeLIeCTB

Bo3gyx — cMech razoB. CocraB Boznyxa. Kucimopon — 3neMeHT U mpocToe
BelecTBo. Haxoknenue kucimopoia B Tpupoae, (U3MUYECKHE U XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Okcuabl. [Ipumenenue xuciopoma. CrnocoObl



MOJIYYCHHUST KHUCTopoAa B JabopaTopuu W TPOMBINUICHHOCTH. KpyroBopor
KHcIopoaa B mpupoae. O30H — ajutoTportHas MoAUGUKAIIS KACIOPOaa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUUYECKHE pEaKIUU. TOIUIMBO: yroib W METaH. 3arps3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOT0 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

Bopopon — nsnemMeHT um mpocrtoe BemecTBO. Haxoxxaenue Bogopona B
npupoae, GU3NYECKHE ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIOCOOBI
nonyyeHus. KucmoTsl u comnu.

MonsipHabiii 00bEM razoB. Pacy€Tel Mo XUMUUECKUM YPaBHEHHSIM.

duznueckue CBOMCTBA BOnbl. Boma kak pactBoputelib. PacTBOpEI.
HacepilieHHbIE M HEHACHIIMIEHHBIE PAcTBOPBL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBasi 10Ji BellecTBa B pacTBOpe. XUMHUUYECKUE CBOMCTBA BOAbL. OCHOBaHUSI.
Ponp pacTBOpoB B IpUpOZIE€ U B )KU3HU 4YesioBeKa. KpyroBopot BoAbI B MPUPOJIE.
3arps3HeHne NpUPOIHBIX BoJ. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus nHeopranndeckux coenuneHuil. Oxcunpl. Kimaccuduxanus
OKCUJIOB:  cojeoOpasywomiue (OCHOBHBIE, KHCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcujoB. ®Dusnueckue M XUMHUYECKHUE
CBOWCTBA OKCUIOB. [lonyuenune okcuaos.

OcHnoBanusi. Knaccudukanuss ocHOBaHMM: IIENOYM W HEPACTBOPUMbIC
ocHoBaHuA. HoMeHknatypa ocHoBaHuid. PU3NYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kucnor. dusnyeckue u
XUMHUYECKUE CBOMCTBAa KHUCHOT. Psan aktuBHoctu mertamnoB H. H. bekerosa.
[TonydyeHue KUCIoT.

Comu. Homenknatypa coseil. @U3NYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenune cosen.

['eHeTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTaHUYECKUX COCAUHEHUM.

Xumuueckuii IKcnepumenm:

Ka4ECTBEHHOE OMPEIECIICHUE CONEPKaHUs KUCIOpOAa B BO3AYyXeE, MOTyUYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOWMCTB KHUCIOpPOJa, HAOII0ICHUE
B3aUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIOBUS BO3HUKHOBEHUS W
MpeKpalleHusl TopeHus (Mmokapa), O3HAaKOMJICHHE C OOpa3liaMH OKCHIOB U
OMKMCAHWE WX CBOWCTB, MOJy4YeHHE, COOMpaHHE, PACIO3HABAHME W WU3YUYCHHE
CBOMCTB BOJIOpoJia (rOpeHHe), B3auMojeicTBre Bojopoaa ¢ okcugom menu (II)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJIEHUE 0Opa3IlOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEHW PACTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEM PAaCTBOPEHHOIO BEIIECTBA, B3aUMOJCHUCTBUE BOABI C METAIIAMHU
(HaTpyeM ©  KajubllueM) (BO3MOXXHO HCIMOJIb30BAHUE BUJICOMATEPHAIIOB),



WCCJICIOBAaHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJFOICHNE M3MEHEHUS OKPACKH WHIUKATOPOB B PACTBOPAX KUCIOT W IIEJIOYEH,
u3ydeHue B3auMmozeiicTBus okcuga menud (II) ¢ pacTBOpoM CepHON KHCIIOTHI,
KHCJIOT C MeETajulaMHi, peaklUWil HEUTpau3aluH, IOJyYEHUE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 PAacTBOpa COJIM, PEIICHUE
DKCIIEPUMEHTAIIBHBIX 3a/1ad N0 TeMe «BaXHeWIne KIacChl HEOPraHUYECKHX
COCIMHECHUI.

IHepuoauueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemenToB JI. . MengeneeBa. Ctpoenne aTroMoB. XHMHYECKAsl CBS3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble MOMBITKK KIAaCCU(PUKAIMM XUMHUUYECKUX 3JeMeHTOB. lloHsithe o
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMENbHbIE METAJLIbI,
raJIOreHbl, HHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPbIe 00pa3ytoT aM(OTEPHBIE OKCHUIBI
Y TUAPOKCHUJIBI.

[lepnognueckuit 3akoH. [leproanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
HN.  MengeneeBa. KopoTkonepuonHas ©  JIuHHONEpuoAHas  (OpPMbI
[Teprnonnueckoit cucrembl xumuueckux 3nemMeHToB J[. . Menneneesa. [lepuoas
u Tpynmbl. OHU3WYECKUI CMBICH MOPSAKOBOTO HOMEpPA, HOMEpPOB NEpPUOAA U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX sAep. M3oTomnel. Dnektponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOUEK aTOMOB TepBbIX 20 XMMHMYECKHUX  DJIEMEHTOB
Ilepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKA XHUMHUUYECKOIO
3JIEMEHTA 110 ero nosoxeHuro B [lepuoanueckoit cucreme 1. . Menzaeneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl paJinyca aTOMOB XUMHUUYECKHUX BJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNIiaM 1 NEPUOIaM.

3nauenue [leprnoanueckoro 3akoHa u [leprpoanveckoil CuCTEMbl XUMHYECKHUX
JJIEMEHTOB Ul pa3BuUTUs Hayku W npaktuku. [[. WM. MenneneeB — y4y€Hbld U
IpaKIaHUH.

Xumuyeckass cBsa3b. KoBajieHTHass (TOJisipHass W HEMOJISIpHAs)  CBSI3b.
DJIEKTPOOTPULIATENLHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenb  okucieHus.  OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHM.
[Tpornecchl OKMCIIEHUsI K BOCCTAHOBIIEHUS. OKUCIUTENA U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

H3yuyeHHe OOpasloB BEHIECTB METAUIOB M HEMETAIOB, B3aMMOJICHCTBUE
TUIPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT U IIEJIIOYEH, MPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOIIUX — MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pPEAKIUN
(ropeHue, peakiuu pa3ioKeHUs, COCAUHEHNUS).

Mesicnpeomemmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUM B 8 KJacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOIb30BAaHUE KaK OOIMMX €CTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIOMINXCS CUCTEMHBIMH JIJISI OT/IEJIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSATHUS: HAy4YHbIN (DakT, runoresa, Teopus,
3aKOH, aHalW3, CHHTE3, KilaccuduKamus, MePUOIUIHOCTh, HAOJIOIEHHE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aToM, OJJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIUJ,
M30TOIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUIN 3apsll, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MYECKUE BEIUYUHBI, €IUHUIIBI
U3MEPEHUS, KOCMOC, ITAaHEThI, 3BE31bI, COHIIE.

buonorus: porocunTes, apixanue, buocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE MOPOJHI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBo U XMMHUYecKasi peaKkius

[lepnonnueckuit 3akoH. [leproanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTM B HM3MEHEHUU CBOICTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPHUOJIOB, Kaldus, KaIbLUA H HX
COCMHEHUM B COOTBETCTBUU C TIOJIOKEHHEM JJIEMEHTOB B llepuoanueckon
CHUCTEME U CTPOECHHUEM MX aTOMOB.

CrtpoeHue BellecTBa: BHJIBI XMUMUYECKOW CBSI3U. THIBI KPUCTATIMYECKUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIMA KPUCTATUIMUECKONW PEHIETKHU U
BUJIa XUMHUUYECKOM CBS3H.

Knaccuduxanyss 1 HOMEHKJIaTypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHbIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAas CBSI3b HEOPraHUYECKUX BEIIECTB.

Knaccudukaiuysa XuMA4eCcKUX peakiuii Mo pa3audHbIM MPU3HAKAM (IO YHUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIHUM BELIECTB, MO TeroBomy 3ddekty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHUYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
Y4aCTHIO KaTajln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIINHU, TEPMOXUMHUYECKUE
YpaBHEHHUS.

[Tonsitue 0 ckopocTH XuMu4eckoil peakuuu. [loHstre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusix. [IoHATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsiTe 0 XMMHUYECKOM paBHOBeCcUU. DAKTOPHI,
BIIMSAIONIME HA CKOPOCTh XHMHYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
pPaBHOBECHSI.

OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJIEKTPOHHBIM  OanaHc
OKHCIIUTENIbHO-BOCCTAHOBUTEIHLHOMN peaKiunu. CocraBiieHue ypaBHECHUI



OKHCJIMTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEAaKUHUM C  KWCHOJB30BAHHEM  METOJA
3JIEKTPOHHOTO OanaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHsl. MeXaHW3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XUMHU4ecKkoil cBsizu. CteneHs aucconuanuu. CUIIbHBIE U CIIa0ble 3JIEKTPOJIUTHI.

Peakuiun noHHOTO OOMEHa. Y CIIOBUS MPOTEKAHUS PEAKIIMA MOHHOTO OOMEHa,
MOJHBIE U COKpallI€HHbIE HMOHHBIE YypaBHEHUs peakinuil. CBOWCTBAa KHCIOT,
OCHOBAaHMM U cojJell B CBeTe TMpPEACTaBICHUN 00 AIEKTPOIUTHUYECKOU
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [IOHSATHE O TMapOIU3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJEIISIMA KPUCTAILUIMYECKUX PEIIETOK HEOPraHUYECKHUX
BCIIIECTB — METAIOB W HEMeTaUIoB (Tpadura W anmasa), CIOKHBIX BEIIECTB
(x7opuaa HaTpus), UCCIEIOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakinu
OT BO3JICUCTBUS PA3IUYHBIX (DAKTOPOB, MCCIEIOBAHUE BJIEKTPOIPOBOJTHOCTH
pPacTBOpPOB BEWIECTB, MpOLEcCa AUCCOLMALMU KHUCIOT, IIEJIOYEed W COJIeU
(BO3BMOKHO  HCIOJIb30BAHME BHUACO MAaTE€pUaNIOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPU3HAKK  TMPOTEKaHUs  peakuuii  HOHHOrO  oOMeHa
(oOpazoBanue ocajika, BBIJIEJICHUE Ta3a, oOOpa3oBaHUE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX  PEaKLUN
(ropeHue, peakiuu pa3fioKEHUs, COSTUHEHMUs), pAciO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C IMOMOINBIO KAYECTBEHHBIX PEAKIMA HA HOHBI, PEUICHUE
DKCIIEPUMEHTAJIBHBIX 33/1a4.

Hemerajuibl 1 UX COeAMHEHUS

OO6mast xapaktepuctuka TranoreHoB. (OCOOCHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHOB. XWMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3aUMOJIEHCTBHE C METaUIlaMy, HEMEeTaUlaMy, IIeJI0YaMH). XJIOPOBOJOPO/I.
CosisiHass KUCJIOTAa, XMMHUYECKUE CBOMCTBa, MOJydyeHHE, NpuUMeHeHue. JlelicTBue
XJIOpa M XJOPOBOJOPOAA HA OpPraHW3M YeJIOBeKa. BaXHeWIlHne XJIOpUIbl U HX
HAaXOXJCHUE B MPUPOJIE.

OO6mas xapakrepuctuka 3nemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTereHu okucieHus. CTpoeHue M (pu3myecKkue CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIIOTPOITHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMuyeckue cBoiicTBa cepbl. CepoBOOpOJ, CTpOCHUE, (PU3HUYECKHE U
XUMHUYECKUE CBoOMCTBA. OKCUIBI CEpbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (QHU3MUECKHEe W XHMHYECKHE CBOMCTBAa (0OIME Kak
MPEACTaBUTENS Kjacca KHCIOT W crhenu(uieckne). XHWMHUYECKHE pPEaKIuHu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHoco0a MOMYYeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThel. COau CEpHOM KUCIOTHI, KAYECTBEHHAS PEAKLMS Ha



cyiabdaT-uoH. HaxoxaeHue cepbl u €€ COCOUHEHHH B MpHPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COECIMHEHHUSAMH Cepbl (KHCIOTHBIE JOXKIH,
3arpsi3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEeI0TBPAILCHUS.

OOmiast xapakTepucTuka 37eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHH OKUCIEHUA. A30T, PaclpoCTpaHEHHE B IPUPOJIE,
busznyeckue U XxuMudeckue cBoictra. Kpyrosopor a3ora B mpupoje. AMMHaK, ero
dusznyecKkue u XMMHUUECKHUE CBOMCTBA, oMy4yeHne U npuMenenue. Conu aMMOHUS,
uX pU3NYECKUE U XUMUYECKUE CBOICTBA, MpuMeHeHue. KauecTBeHHas peakiys Ha
MOHBl aMMOHMS. A30THasi KHMCIOTa, €€ MOoJydyeHHUe, (PU3NYECKUe U XUMUYECKUE
CBOMcTBa (OOLIME Kak TMPEACTaBUTENS Kjacca KHUCIOT M cHeuuduueckue).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHUSI B KauyeCTBE MHHEpAIbHBIX
yI00peHnil. XuMHUYECKOE 3arpsi3HEHUE OKPYIKAIOIIEH Cpellbl COEAMHEHUSIMU a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BoOJMOEMOB). docdop,
ayoTpornuele Monupukauuu ¢Gocdopa, uzNUECKUEe U XUMUYECKUE CBOMCTBA.
Oxkcug docdopa (V) u bochopHas kuciaota, Pu3N4IecKue U XUMHUIECKHUE CBOMCTBA,
nosyuenue. Mcnons3oBanue GpocdaToB B KaUECTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mas xapakrepuctuka 3nemMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapaKTEpHbIE  CTENEHW  OKHUCJIECHUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(pUKalMK, PACIpPOCTpaHEHHE B MNpUPOAE, (U3MUECKHE U XUMHUYECKHUE
cBoiicTBa. Ancopouus. Kpyrosopot yriepona B npupone. Okcuabl yriepoja, ux
du3nueckue M XUMHUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYECKHue MpOOJEeMBbl, CBA3aHHBIE C OKCHIOM
yraepoaa (IV), rumoreza r1y100anpHOrO MOTEIUIEHUS KIMMaTa, [apHUKOBBIM
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUeCKue U XMMHYECKHUE CBOMCTBA,
noJiydueHue U mnpuMeHeHue. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34MCTBE.

[TepBoHayanbHbIe MOHATHS 00 OPraHUYECKUX BEUIECTBaX KakK O COCIMHEHUSIX
yriaepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIIEH, TaHOJI, TJIMUEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHble HMCTOYHUKK YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
NPOAYKThl WX mepepaboTku (OE€H3MH), UX POJb B OBITY MU IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOJIOTUYECKU Ba)KHBIX BEILIECTBAX: XKHUpax, OenKax, yriieBogax — U ux
poJM B JKH3HM UEJIOBEKa. MarepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCIMHEHUN.

KpeMHuuii, ero Qusnueckue W XUMHUYECKHE CBOMCTBA, IOJyYCHHE H
npuMmenenue. CoenuHeHHs KpeMHus B mnpupoge. OOmue mpeactaBieHus 00
okcunie kpemuust (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIOIb30BAaHUE B
ObITY, B MPOMBIIUIEHHOCTH. BaxxHeine cTpouTelbHble MaTepHallbl: KepamHKa,



CTEKJIO, IIEMEHT, O0eToH, xkene300eToH. [Ipobnempr 0e30MacHOr0 HMCIOIL30BAHMUS
CTPOUTENIbHBIX MAaTEPUATIOB B MOBCEHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:

U3ydeHue 00pa3oB HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MPOBE/ICHUE KAY€CTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHHE MPU3HAKOB
WX TIPOTEKAHWsI, OMBITHI, OTpaKawImue (PU3NYECKHEe W XWMHUYECKHE CBOMCTBA
rajoreHoB M HX COEIUHEHUH (BO3MOXXHO HCIIOIb30BaHUE BHUICOMATEPHUAIIOB),
O3HAKOMJIEHWE C 0Opa3laMu XJIOPUAOB (TaJOre€HUIIOB), O3HAKOMIJICHHE C
oOpasulamu ceppl M €€  COeAUHEHUSIMU  (BO3BMOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAIIOB), HAOIIOICHHE TIpollecca OOYTIIMBaHUS caxapa IMoJ JACUCTBUEM
KOHICHTPUPOBAHHOW CEPHOW  KHUCJIOThI, HW3Y4YEHHE XUMHYECKHUX CBOMCTB
pa30aBIICHHOI CEepHOM KUCIOTHI, MPOBEICHNE KAUECTBEHHON peaKIiK Ha Cynbdar-
WOH W HAOJIOJIeHWEe TNpHU3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HUYECKUMU
cBoiicTBaMu a3zora, ¢dochopa M HUX COCAMHEHHM (BO3MOMKHO HCIOJIb30BAHUE
BHJICOMATEpHUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEeHUH, MOJyYeHUE,
coOupaHue, pacrno3HaBaHUE U U3YYCHUE CBOMCTB aMMMakKa, MPOBEACHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHMS U (PochaT-uOH U M3YyUYECHHUE MPU3HAKOB
WX IPOTEKaHUsI, B3AMMOJICVICTBUE KOHIIEHTPUPOBAHHON a30THOM KUCIIOTHI C MEIBIO
(BO3MOKHO HCIIOJIb30BaHUE BHJIEOMATEPHUAIIOB), U3y4YCHHE Mozenein
KPUCTAUIMYECKUX peIIETOK aiMasza, rpadura, ¢yiepeHa, O3HAKOMIICHUE C
MPOIIECCOM  aJCOpPOLMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPONUCTBOM NPOTUBOras3a, MojydyeHue, coOUpaHue, pacrlo3HaBaHUE U U3yUCHUE
CBOMCTB YIJIEKHCIIOTO ra3a, MPOBEJICHHE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-MOHbl W HW3YYE€HHE MNPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIIMEH CHUJIUKATHOM MPOMBIIICHHOCTH, PEIICHHE SKCIEPUMEHTAIbHBIX
3a7a4 o teMe «BaxkHelnme HeMeTaJuIbl U UX COEIUHEHUS.

MeTaJiibl 1 MIX COeIMHEHU S

OO01mast XxapakTepUCTHKAa XUMHUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBaHUH
ux TnonoxkeHus B llepmogmyeckor cucrteMe xumudeckux daeMmeHToB . N.
MenpeneeBa u crpoeHusi atoMoB. CTpoeHue MeTtaiuioB. MeTtamuyeckas CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKAs  PEIIETKA.  ODJEKTPOXUMUYECKHUH  pAX
HaMpsHKeHUH MeTautoB. Du3nyeckue U XMMUYECKHe CBOMCTBAa MeTaiuioB. OO0mue
CrocoObl TIONy4eHUs MeTaioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
criocoObl 3amuThl WX OT Koppo3uu. CrmjiaBbl (CTajlb, YYTYH, JIOPATIOMUHUM,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie meTamel: nonoxeHue B llepuoanyeckon cucreme XMMHUYECKHUX
sanemeHntoB JI. M. MenaeneeBa, CTpOCHHME UX aTOMOB, HaXOXJIECHUE B MPUPOJE.
du3nyecKkue U XMMUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCuabl u



TUJIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHne mIENOYHBIX METAUIOB MU HUX
COCIUHCHUM.

[[lenoyHo3emenbHbIE METAJUIBI MarHMid W KalblMA: IIOJIOXKECHHE B
[Tepuomuueckont cucreMe xumudeckux aneMeHToB Jl. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJAEHUE B IIpupoae. PU3NUECKHE U XUMUYECKUE CBOMCTBA MarHus
U Kanblus. BaxuHelmme coequHeHHs KalblUs (OKCHUIl, THUAPOKCHUI, COJIN).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMUHUN: TIoJ103)keHue B [leproindeckor cCucTeMe XMMUYECKUX 3JIEMEHTOB
. . MengeneeBa, cTpoeHHE artoma, HaxoxiaeHue B mpupoae. dusnueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIAa U THAPOKCHIA
aJIIOMMHMUSI.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpOEHHE aToMa, HaxOXJIeHUE B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTRBA kene3a. OKCUIbI, THAPOKCUIBI M cosn xkene3a (I1) u xemnesa
(IIT), ux cocras, CBOICTBA U MOJTYyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, WX (HU3UYECKUMU
CBOMCTBAMH, M3Y4Y€HHE  PE3YyJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOYKHO
HCIIOJIb30BaHNE BHICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHJIA
KJIbIIUSI W HATpus C BOJOM (BO3MOXKHO HCIIOJIb30BaHUE BHJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, ITPOLECCA TOPEHUS Kee3a B KUCIOPOJE
(BO3BMOXKHO  HCTOJIb30BAHWE  BHJICOMATEPUANIOB), TPU3HAKOB  IPOTCKAHUS
KAYECTBCHHBIX PEAKIIMKA HAa WOHBI: MAarHus, KaJIbLUs, aIIOMUHUSA, [IUHKA, >KEJe3a
(I1) u xenesza (III), meau (1), HaGrOAEHUE W OMTUCAHUE TPOIECCOB OKPAITMBAHMS
MJJaMEHH WOHAaMU HATpusl, KaJlus U Kajiblusg (BO3MOXHO HCIIOJIL30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB TMAPOKCUAA aJTFOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE YKCTIEPUMEHTAIbHBIX 3a7a4 10 TeMe «Baknenime
METAaJIJIbl U UX COCAMHCHUS.

XHMHUS M OKpPY:KaoUas cpeaa

BemecTtBa M marepuansl B IOBCEAHEBHOW XU3HM YelloBeKa. besomacHoe
MCIIOJIb30BaHUE BEILECTB M XMMHUYECKUX peakiuil B ObITy. [lepBas momoinb npu
XAMUYECKUX 0KOTaxX U OTPABJICHUSX.

XHUMHUYECKOE 3arps3HCHHE OKpY)KaroIeh cpeanl (MpeaeiabHas I0myCTUMast
KOHIIeHTpalus BemiecTB, nanee — [1/IK). Ponb xumMuu B pemieHnn 3K0JIOTHYECKUX
npooem.

Xumuyeckuii IKCnepumenm:

n3ydeHue oOpasloB MaTepuaoB (CTEKJO, CIJIaBbl METAJUIOB, MOJIMMEPHBIS
MaTepualbl).

Mexcnpeomemmnoie ceasu



Peanuzamus MeXnpeaMeTHBIX CBs3ed MpH WM3YYeHHMM XUMHUHU B 9 Kiacce
OCYILECTBIISIETCS 4e€pe3 HCIOJb30BaHME KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATHUH, SIBISIOMIUXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSTHS: HAY4YHBIM (DaKkT, TUIOTE3a, 3aKOH,
TEOpWsl, aHallM3, CHHTE3, KIaCCH(PUKAIMs, TEePUOJANIHOCTh, HAOIIOICHUE,
OKCIEPUMEHT, MOJEIHPOBAHUE, HM3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzrka: Marepusi, aToM, O3JEKTPOH, IMPOTOH, HEUTPOH, HOH, HYKIUJ,
M30TOMBI, PAAMOAKTUBHOCTh, MOJIEKYJIA, JJICKTPUYECKUN 3apsiji, MPOBOJHUKH,
MOJIYIPOBOJHUKH,  JTUAJICKTPUKUA, (POTORIEMEHT, BEIIECTBO, TEIO, OO0BEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, pacTBOP, pACTBOPUMOCTh, KPUCTAJUIMYECKas
pemérka, CIuiaBbl, (PU3MUYECKUE BEIMYMHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHres, npixaHue, Ouocdepa, IKOCUCTEMA, MHHEPAIBHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITUTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, rugpochepa, MHHEpPANbl, TOPHBIE MOPOJBI,
MI0JIE3HBIE UCKOIAEMbI€, TOIIJIUBO, BOAHBIE PECYPCHI.



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

JINYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE PE3yNbTaThl OCBOCHUS MPOTPAaMMbl OCHOBHOTO OOIIEro
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyYeHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCHUTATEJILHON JAESATEIBHOCTH B COOTBETCTBUM C TPAIUIIMOHHBIMU POCCUICKUMHU
COILMOKYJIbTYPHBIMA M JYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, NPUHATHIMU B
oOlllecCTBE TMpaBWJIAaMH WU HOPMaMHU IIOBEJACHUS M CIIOCOOCTBYIOT IIporieccaM
CaMOITO3HAHUS, CAMOPA3BUTHS U COLMATIM3AIMN 00YUYaIOIINXCS.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAIOT  TOTOBHOCTh  OOYYaIOIIMXCS
PYKOBOJCTBOBAThCS CHUCTEMOW TMO3UTUBHBIX IIEHHOCTHBIX OpPHUEHTAlUM U
pacIlIMpeHne OMbITa AEATEIbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) maTprmoTH4YeCKOro BOCIMTAHUA:

IIEHHOCTHOT'O OTHOIIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY
M HAy4yHOMY HACIEIUI0, TTOHUMAaHUS 3HAUYCHUS XUMHUUYECKOM HAayKu B >KU3HU
COBPEMEHHOTr0 OOIIECTBa, CIOCOOHOCTH BIIAJIETh JOCTOBEpPHOU HH(pOpMaIMeil o
MEPENOBbIX JOCTUKEHHUSIX U OTKPBITUAX MHPOBOM M OTEUECTBEHHOM XUMUHU,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) rpaxaaHCKOr0 BOCIMTAHUSA:

MPEJICTABJACHUS O COIMAJIBHBIX HOPMax M MpaBUJIAX MEKIMYHOCTHBIX
OTHOIIEHUHN B KOJUIEKTUBE, KOMMYHHKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIEAOBATEeNbCKOM, TBOPYECKOM W JAPYrMX  BHJAX
JIEATEIBHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOUM MAESATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TMO3HABATEIbHBIX 3aJay, BBINOJIHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YUEOHBIX TTPOCKTOB, CTPEMJICHHUS K B3aUMOTIOHUMAHUIO
W B3aUMOIIOMOINM B TIpollecce OTOW Yy4eOHOM eATeNbHOCTH, TOTOBHOCTH
OIICHUBATh CBOE TOBEJEHHWE M TIOCTYNKU CBOUX TOBApUIIEH C TO3UIUHU
HPABCTBEHHBIX U MPABOBLIX HOPM C YUETOM OCO3HAHUS MOCIEICTBUI MOCTYIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUSA:

MHUPOBO33PEHYECKHUE TPEJICTABICHUSI O BEIIECTBE U XUMHUYECKOW pEakiHH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUA HAyKH WU COCTABIISIONIUE
OCHOBY JIJI1 IOHUMAHMS CYIIHOCTH HAYYHOW KapTHHBI MHUpA, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS TPHUPOJIbI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATENbHBIE MOTHBBI, HAIIPABJICHHBIC HA MOJYYEHUE HOBBIX 3HAHUU IO
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHUS HAOJI0IaeMbIX IPOIECCOB M SIBJICHUM,
MO3HaBaTeNbHON, MH(GOPMAIIMOHHOW M YHUTATEIbCKOW KYJBTYpPhI, B TOM YHCIIEC
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4E€OHBIMM TEKCTaMH, CIPABOYHOU



JUTEPATYPOH, JOCTYIMHBIMA TEXHUYECKHUMH CPEJCTBAaMU HH()OPMAIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOyYeHHWI0 U TO3HAHHIO, JIO003HATEIBHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  €caMOOOpa3OBaHUIO, MPOEKTHOM U HCCIEN0BATEIbCKON
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPaBICHHOCTH M YPOBHS OOy4YeHUsS B
JIaTbHEHIIIEM;

4) popmupoBaHus KyJbTYPbI 310POBbSI:

OCO3HAaHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pOBBIM 00pa3 KWU3HU, OCO3HAHWE MOCIEJICTBUA U
HEMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJIKOT0Js, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH  COOJIIO/IEHUST TpaBui  OE30MAaCHOCTH TpU  OOpalIeHHUH C
XUMHUYECKUMH BEIIECTBAMU B OBITY U PEaJbHOMN KU3HU;

S) TPyAOBOro BOCIIUTAHUS:

MHTEpEC K MPAKTUUYECKOMY M3YyUYEeHUIO MTpodeccuii U Tpyla pa3InyHOTO PoJa,
YBOXEHHUE K TPYAy M pe3yjibTaTaM TPYIOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE NPUMEHEHMS TPEJAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHJUBUAYAJTLHOU TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCHENHON MpoheCcCUOHATBHOM ASSITENBHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJaliTUPOBATHCS B IPO(HECCHOHATIBHOU CpEIE;

6) PK0JIOrHYEeCKOro BOCIIUTAHMS:

HKOJIOTHYECKH IE€JIECO00pa3HOE OTHOIICHHE K NPUPOJE KaK HCTOYHUKY
YKW3HU Ha 3eMJIe, OCHOBE €€ CYIIECTBOBAHUS, IOHUMAaHUE LIEHHOCTH 3I0POBOTO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(bu3MYEeCKOMY M TICUXMYECKOMY 370pPOBbIO, OCO3HAHHE LEHHOCTH COOJIIOIECHUS
npaBui 0€30MACHOTO MOBEEHUS MTPU pabOTE C BEIIECTBAMHU, a TAKKE B CUTYALMSIX,
YTPOKAIOIMIMNX 3J0POBbIO U KU3HU JIOAEH;

CIIOCOOHOCTH TPUMEHATHh 3HAHUS, MOJIy4aeMble MPU MU3YYCHUH XUMUU, IS
peneHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIEH IPUPOJHON CPEOH, I OBBIIICHUS
YPOBHSI ~ 3KOJIOTMYECKOM  KYJIbTYpbl, OCO3HaHHUS TJIO0AJBHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTeW UX PEIICHHS MOCPEICTBOM METOJ0B XHMUHU,
AKOJIOTHYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBATHCS UM B MO3HABATEIIbHOM,
KOMMYHHMKAaTUBHOW U COLMAJIBHON IIPAKTHKE.

METAINIPEAMETHBIE PE3YJIbTATDBI

B cocraBe MeTanmpeAMETHBIX pE3yJIbTATOB BBIJICIAIOT 3HAYUMBIC IS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAYyYHbIE TOHATUS (3aKOH, TEOpHs,
MPUHITUT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT H JIPYTOE.), KOTOPHIE
UCITIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX TpPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUN M3 ATUX MPeaMeTOB (HOPMHUPOBATH MPEACTABICHUE O LEIOCTHON



HAyYHOW KapTHMHE MHPA, U YHUBEpPCAJIbHBIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISTHBHBIC), KOTOpPBhIE 0OECIeunBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe HeiiCTBUS

ba3zoBble Jiornueckue JaeiicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATh CMBICT XUMHUYECKUX TMOHSATHH (BBIACISATh UX XapaKTEPHbBIC
MPU3HAKKU, yYCTaHABJIMBATh B3aUMOCBS3b C JPYTUMHU TOHSATHSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BRIOUpPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAIMA XUMHYECKUX BEIIECTB W XMMHUUYECKHX PEaAKIUH,
YCTaHABJIMBATh MPUYUHHO-CIICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH H3Y4YCHHS,
CTPOUTH JIOTUYECKHUE PaCCYyXIeHUs (MHIYKTHUBHBIC, JCTYKTUBHBIC, 10 aHAJIOTHH),
JienaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSATH B TIpOIECCe TMO3HAHMUS TMOHATUSA (TIPEAMETHBIE W
METaNnpeIMETHBIC), CAMBOJIMYECKHE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJICTbHbBIE TTPEACTaBICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YpaBHEHHE
XUMHUYECKOW PEaKIUU — MPU PEIICHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C y4éTOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh U XapaKTEPU30BaTh CYIIIECTBEHHbIC
MPU3HAKHA U3Yy4aeMbIX OOBEKTOB — XUMUUYECKUX BEIIECTB U XUMHYECKUX PEAKIIUM,
BBIBIIATE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CIICJACTBEHHBIC CBSI3M U
MIPOTHUBOPEUHS B U3y4aEMbIX MPOLIECCAX U SBJICHUSX.

ba3oBble ucciiegoBarTe/IbCKHe AeiiCTBUS:

YMEHHE HCIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAueCTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [Jii (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHHU;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHUIO, OPTaHU3AIMU M IMPOBEICHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €0 Pe3yibTaTr, GopMyIupoBaTh 000OIIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c nnopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HUHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (POPM MpPEACTaBICHUS, MOJyYaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOus, pecypcsl MHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO HH(OPMAITHIO;



YMEHHE MPUMEHATh Pa3IUYHbIE METOJbl U 3alpOChl MPU TMOUCKE U OTOOpE
uHGOPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsi BBITOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHHUE OMbITA B
00JaCTM  MCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX — TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO HCIIOJIb30BaHUS PA3JIUNYHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpAaTh ONTUMATIBHYIO (hOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
apyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YyMEHUE UCIOJIb30BaTh MW aHAJIM3UpOBaTh B IIpolecce Yy4eOHOH U
UCCJIEIOBATENLCKONU JEATEIbHOCTH MHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTAa HA COCTOSHHUE OKPYXKAIOIIEH NPUPOSHON
Cpelbl.

KoMMyHMKATHBHBIE YHHBEpPCAJbHbIC Y4eOHbIe JeHCTBHS:

YMEHMs 3a/JaBaTb BONPOCH (B XOA€ Juaiora M (WJIM) OUCKYCCHM) IIO
CylIeCTBY  oOCyXnaemMoil  Tembl, (OpPMYJIUPOBATH CBOM  MPEIJIOKECHUS
OTHOCHUTEIBHO BBIITOJHEHHSI MPEJI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  IOJYYECHHbIE  pEe3yJbTaThl  MO3HABATEJILHOU
JEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTax; JEJaTh MPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XUMHUYECKOTO IKCIIEpUMEHTa (J1a00paTOpHOro OIbITa,
1abopaTopHOi pabOThI O UCCIIEA0BAHUIO CBOIMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUsI y4EeOHOro COTPYAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOH
IIO3HABATEJIBHOM M MCCIIEIOBAaTEIbCKOM  JACATENBHOCTH  IIPM  PELICHUU
BO3HUKAIOIIMX NPOOJEM Ha OCHOBE yuéra OOLIMX HMHTEPECOB U COTJIACOBAHUS
no3uuil (00cyX1eHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpENCICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOHN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Yy4eOHbIe NeHCTBHA:

YMEHUE CaMOCTOSITENIBHO ONPEIEHATh LEIU JAESITEIbHOCTH, IUIAHUPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTh, BBIOUpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelIeHUsl yUeOHbIX U
MO3HABATEJIbHBIX 33/a4, CaMOCTOSITEIbHO COCTaBJSATh WJIM KOPPEKTHPOBATH
MIPEIJIOKEHHBIM  QJITOPUTM JEHUCTBUUA MPU BBINOJHEHUM 33JaHUM C Y4YETOM
MOJIy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIOJIb30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEAJIaraéMble B YCIOBUU 3aJIaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeAMETHBIX pE3yJabTaTOB [0 OCBOCHHUIO 0053aTEIHHOTO
cCollep KaHMs, YCTAHOBJIECHHOTO JaHHOW denepaibHON pabodeil mporpaMMoH,
BBIICJISIIOT: OCBOEHHBIE OOYYaIOIIMMUCS HAay4YHbI€ 3HAHUSA, YMEHUS U CIIOCOObI



NEUCTBUN, crnenupuiecKkue [ TpeAMETHOW obmactn «XHUMHS», BUIBI
JEATeIbHOCTH 1O  MOJYYEHHIDO HOBOTO  3HAHUS, €ro HWHTEpIpETaluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsIX.

K xoniy oOydenus B 8 kiacce npeMeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHN: aTOM, MOJIEKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTEIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBas JI0J1s1 XUMUYECKOTO 3JI€MEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCIICHUS, XUMHUYECKasl peakius, KiacCu(pUKaIUs peaKkluid: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- ¥ SHJOTEPMHUUECKHUE PEAKIINH, TEIIIOBOU A((EKT peakiinm,
AIpO aToOMa, JJIEKTPOHHBIM CIOM aroma, aToMHas OpOUTallb, PaIUYC
aToMa, XUMHUYECKasl CBs3b, MOJSPHAS U HEMOJSIpHAs KOBAJCHTHasi CBS3b,
WOHHAs CBA3b, MOH, KaTUOH, aHMOH, PACTBOP, MAccoBas J0Ji BEIEeCTBa
(MporeHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHYECKUX TMOHITUH H
MPUMEHSITH 3TU TOHSATHUS MPU OMKUCAHUH BEIIECTB U UX MPEBPAIICHUI;

e HCIMOJb30BATh XHWMHUYECKYIO CHUMBOJMKY JJII COCTaBJICHHS (HOpMyT
BEILIECTB U YPABHEHUI XUMHUYECKUX PEAKIIHII;

e ONpENENsATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIEHUS  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
NPUHAIJIEKHOCTh BEIIECTB K OMNPEAEIEHHOMY KJIACCy COEIMHEHHM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHas M HOHHAas) B
HEOPTaHUYECKUX COCANHEHUSX;

e packpeiBaTh cMbIci Ilepuonnueckoro 3akona JI. W. Menaeneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJAMYECKON 3aBUCUMOCTH CBOWCTB
XUMHUUYECKUX AJIEMEHTOB OT MX mnojioxkeHus B Ilepuomnueckoil cucreme,
3aKOHOB COXpPAHEHHs MAacChl BEIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YYE€HUSI, 3aKOHAa ABOTrajipo;

e ONUCHIBATh W XapakTepuszoBaTh TabMuuHyr0 ¢opmy Ilepuonnyeckoi
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3judaTh T[IOHATHUS «TJaBHAs
noarpynmna (A-rpymnmna)» u «mnodounas noarpynna (b-rpymnma)y, manbsie u
OONbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmuie «llepmomnueckas cucTeMa XuMHYeckux diemeHnToB J[. U
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



XUMUYECKUX JIEMEHTOB (COCTaB U 3apsij sApa, 00IIee YUCIIO IEKTPOHOB
U pacTpeIeICHUE UX 0 SJIEKTPOHHBIM CJIOSIM);

KIacCU(PUIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYCCKHE BEIECTBA,
XUMHUYECKUE Peakiuu (M0 YUCIY M COCTaBy YYACTBYIOIIMX B PEAKIHMH
BEIIIECTB, 110 TETUIOBOMY (D PEKTY);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIIECCTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPKAasi OMUCAHUE MMPUMEPaAMHU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

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

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYI0O W MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlUH MBICTUTEIBPHON JEATCILHOCTH — aHAJIH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, Kilaccu(ukaiuio,
BBISIBJICHUE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — ISl M3YyYEHUs] CBOMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAYyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJCHWE, W3MEpPEHHEe, MOJICIUPOBAHHUE, SKCIICPUMEHT
(peasibHBINA U MBICIICHHBIN );

ClIeIOBaTh  NpaBWIaM  T[OJIb30BAaHUSA  XMUMHYECKOM  TOCYI0Ml U
7abopaTopHbIM  000pY/IOBaHHMEM, a TaKXKe IMpaBuUiiaM OOpallleHUus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TONYYCHUIO W COOMpPAHHIO
razoo0pa3HbIX BEIIECTB (BOJAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
PAacCTBOPOB C OMNPEAECIEHHON MaCcCOBOM JI0JIEM PACTBOPEHHOTO BEIIECTBA,
IUIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO
pacmo3HaBaHUIO PACTBOPOB IIEIOYEH U KUCIIOT C IMTOMOIIBIO WHIUKATOPOB
(;rakmyc, dhenondranient, METUIOPAHXK U JIPYTHUE).

K xoHiy o0yuenus B 9 kjiacce npeaMeTHble pe3yJibTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX MOHATHU: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIeKyJa, WOH, KaTHOH, aHHMOH, MPOCTOE BEIIECTBO,
CJI0’KHOE€ BEIIECTBO, BAJIEHTHOCTb, SJIEKTPOOTPUIATEIBHOCTh, CTETEHb
OKHUCJICHHS, XUMUYECKasl PeaKI[usi, XUMUYIECKast CBs3b, TEIUIOBOU ekt
peakiuuu, MOJb, MOJISIpHBIH  00BEM,  pacTBOp,  DIEKTPOJIUTHI,
HEJJICKTPOJIUTHI, JJIEKTPOJIUTHUYECKAsT IUCCOLMALMSA, PEAKUUH HOHHOTO
oOMeHa, KaTaJu3arop, XUMHYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHUCIEHHME U  BOCCTaHOBJIIEHUE,
AITOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKas CBs3h (KOBAJICHTHAs, WOHHAs,
MeTajuInuecKas), KpHUCTAJUIMYecKas pemérka, KOppo3us METaJIOoB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO IOMyCTUMAas
koHuenTpanus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MPUMEHSThH 3TU NOHATHUA MPU OMKMCAHUY BELIECTB U UX MPEBPALLICHUIA;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMyd
BEILIECTB U YPABHEHUI XUMHYECKUX PEAKIIMIL;

ONPENIENATh BAJICHTHOCTh U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Ppa3IUYHOrO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTpeNIeIEHHOMY KJIACCY COEIWHEHUN 1o (dopmyiaM, BUA XUMHUYECKOM
CBs3M (KOBaJCHTHAs, WMOHHAsA, MeETaUIMuecKas) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PAaCTBOpPaX HEOPTraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOTO BELIECTBA;

packpeiBath cMbich llepuonmueckoro 3akona JI. W. Menneneesa u
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIKCHIBATH W XapaKTepU30BaTh
Tabnuunyo Gopmy Ilepuogmdyeckoid CUCTEMBbI XUMHYECKUX AIIEMEHTOB:
pasznuyaTth MOHATUSA «rjaBHasg noarpynmna (A-rpynma)y U «modoyHas
noarpynmna (b-rpynma)», manbie ¥ OOJbIIME MEPUOIbl, COOTHOCUTH
0003HauYEHUs, KOTOphIE HMEIOTCS B TEPUOJUYECKON TaliuIe, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHUX
AJIEMEHTOB (COCTaB W 3apsj sjpa, OOIIee YHUCIO DJJIEKTPOHOB U
pacrpefieieHue HX MO0 DJJICKTPOHHBIM CJO0sIM), OOBSICHATH OOIIue
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COEIUHEHUI B
npeenax MajblX NEPUOJIOB M TIaBHBIX MOATPYHI C YYETOM CTPOEHUS HUX
aTOMOB;

KJIacCCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YHUCIy M COCTaBYy Y4YacTBYIOIIUX B peaKIuu
BEIIECTB, MO TEIIOBOMY 3(PEKTy, MO0 U3MEHEHHUIO CTENECHEH OKHMCIICHUS
XUMHUYCCKHUX IJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME U CHEIUDUUECKHE XUMHUYECKHE
CBOMCTBAa TIPOCTBIX U CJOXKHBIX BEIIECTB, TMOJTBEPXKIAs OIMNUCAHUE
NpUMepaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIMX
XAMUYECKUX PEAKIIHIM;

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



oOMeHa, YypaBHEHHS pEaKUui, MOATBEPKAAIOIINX CYIIECTBOBAHUE
TEHETUYECKOU CBSI3M MEK/Ty BEIIECTBAMU PA3TMYHBIX KJIACCOB;
pacKpbIiBaTh CYIIHOCTh OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIIHid
MIOCPEICTBOM COCTaBJICHUS JIEKTPOHHOTO OaraHca dTUX PEaKITHii;
POTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHCHMOCTH OT WX CTPOCHUSA,
BO3MOYKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUNH B Pa3TUIHBIX
YCIOBUSIX;

BBIUUCIIATh OTHOCHUTENBHYIO MOJEKYJISAPHYI0O H  MOJSIPHYIO MAacChl
BEIICCTB, MAaCCOBYIO [IOJIIO XHUMHYECKOTO JJIeMEeHTa 1o (dopmyie
COCITMHEHHsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PaCUETHI
110 YPaBHEHUIO XUMUYECKON PEaKITNN;

coOnM0aTh  MpaBWUja  MOJb30BAaHMWA  XMMHYECKOW  MOCyAOH U
7abopaTOpHBIM  00OpYIOBaHMEM, a TaKXKe IMpaBWia OOpaiieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU IO BBIMOJHEHUIO
7a00paTOPHBIX XHMHUYECKHUX OIBITOB IO TOJYyYEHHUI0O U COOMpPaHUIO
ra3o000pa3HbIX BEUIECTB (aMMHUaKa U YTIIEKUCIIOrO ras3a);

MPOBOJUTh  PEAKIMH, TOATBEP)KIAIONINE  KAYeCTBEHHBIH  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM IYTEM XJIOPHUI-, OpOMUJI-,
uonu-, kKapoonart-, ¢docdar-, cuiamkar-, cyiabdar-, THAPOKCHU]I-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHNE B
BOJHBIX PacTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEpaIllMi MBICIUTEIIBHON JESATeIbHOCTH — aHaJIHU3
U CUHTE3, CpaBHEHHE, OOO0OIEeHNEe, CHUCTEMATU3allMI0, BbISBICHHE
MPUYUHHO-CJICJACTBEHHBIX CBSI3€H — I U3Y4YEHHUS CBOWCTB BEIICCTB U
XUMUYECKUX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOIbl TIO3HAHUS —
HaOOIeHNe, M3MEPEeHHe, MOJEITUPOBAaHUE, DKCIEPUMEHT (peajbHBId U
MBICJICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHUE
8 KUIACC

HaumeHoBaHue pa3jiesioB U

KoanyecTBo 4acosB

Ne ni/m Konrposbusie IIpakrnyeckue
TeM MPOrpamMmmbl Bceero
padoThI padoTsbI
Paznea 1. [lepBoHayanbHble XUMHUYeCKHE OHATHS
Xumust — BakHas 00J1acThb
1.1 €CTECTBO3HAHUS U MPAKTUYECKOU 5 2
IeATeIFHOCTH YeI0BeKa
BemecTBa 1 xXuMudeckue
1.2 15 1
peakuuu
Hroro no pazaeny 20
Paznen 2. BaxHeiilue npeacTaBUTe I HEOPraHUYECKUX BellleCTB
)1 Boznyx. Kucnopoa. Ilonsitue 06 6
' OKCHUAX
Bonopoa. [lonarue o kucnorax u
2.2 8 1
COJIAX
Bona. PactBopsl. Ilonsrue 06
2.3 P 5 | 1
OCHOBAaHHUIX
OCHOBHBIE KJIaCChI
2.4 . 11 1 1
HEOPraHWYECKUX COCAMHEHUI
Wroro no pazneny 30

Paznen 3. llepuoanyeckuii 3axkon u [lepuoguyeckas cucreMa xumudeckux 3j1ementon /1. U.
MenpeneeBa. CTpoenne aToMOB. XUMH4YecKas cBA3b. OKUCIANTE]IbHO-BOCCTAHOBUTE/IbHbIE

peakuuu

Ilepronnueckuii 3aKOH 1
[Iepnoanueckas cucrema

3.1 7
XUMHYECKHUX 3jiemMeHToB J[. 1.
MenneneeBa. CTpoeHue aTroma
XuMHu4eckas CBA3b.
3.2 OKHUCIUTENBHO- 8 2
BOCCTAaHOBUTEJIbHBIC PEAKITUU
Hroro no paszneny 15
PesepBHOE Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 68 5 5
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9 KIIACC

Konu4yecTBo yacos
Ne HaumeHoBaHue pa3jiesioB U TeM
o/ NporpaMMb Beero Kourpoububie IIpakTHyeckue
padoThI padoThI
Pa3nea 1. BemecTBo U XuMH4YecKHe peakiuu
11 [ToBTOpEeHME U yriyOJIeHHE 3HAHUHT 5 |
' OCHOBHBIX Pa3ZeioB Kypca 8 kiacca
12 OcHOBHBIE 3aKOHOMEPHOCTH 4
' XUMHUYECKHUX PEAKIIUN
13 DNEKTPOIUTHYECKAs JUCCOLUAIIM. g | |
' XUMHYECKHE PEaKIiu B PaCTBOPax
Wroro no pazneny 17
Pa3nes 2. HemeTa/ibl M MX COeIMHEHHS
OO011as xapakTepucTHKa
2.1 XUMUYECKHX A1eMeHTOB VIIA- 4 1
rpynmsl. ['agoreHst
OO01as xapakTepucTHKa
2.2 XUMUYECKHX 3J1eMEeHTOB VIA- 6
rpynnsl. Cepa 1 €€ coequHeHMs
OO61as xapakTepuCcTHKa
’3 XUMHUUYECKHX 3JIEMEHTOB VA- 7 |
' rpynmsl. A3oT, pochop u ux
COEIMHEHUS
OO61mas xapakTepucTHKa
24 XUMHUYECKHX 351eMeHTOB [V A- 3 | )
' TPYHIIBL. YTIEPOA U KPEMHUN U UX
COEIMHEHUS
Wroro no pazneny 25

Paznen 3. Merajliibl M X COeTHHEHUS

3.1 OO01re CBONCTBA METAJLIOB 4
Baxneiinme MeTamibl U UX
3.2 16 1 2
COEIMHEHUST
Hroro no pazneny 20

Pasznen 4. Xumus u okpyxamomas cpeaa

41 BemectBa 1 maTepuaibl B KU3HA
' yenoBeKa

Hroro no pazneny

PesepBHOE Bpems
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ITOYPOYHOE IIVTAHUPOBAHUE

8 KIIACC
KoimuecTBo yacos
Ne KouTpo IpakTn
Tema ypoka
n/n Bcero JbHbIE yecKkue
padoThI padoThI
| IIpenmer xumuun. Poiab XuMHUM B KU3HU YEIIOBEKA. |
Tena u BemectnBa
2 ITonsiTue 0 MeTogax NO3HAHUS B XUMHUH 1
[Tpaxtrueckas padota Ne 1 «IIpaBuiia paboTsl B
3 naboparopuu U NpuéMbl 0OpaIIeHUs C 1
71a00pPaTOPHBIM 000PYIOBAHUEM
4 Uucrele BemecTBa U cMecH. CriocoObl pa3aesieHus 1
cMmecei
5 [TpakTudeckas padora Ne 2 «Pasnenenue cmeceit |
(Ha MpUMepe OUYUCTKU TTOBAPEHHOU COJIH )»
6 ATOMBI 1 MOJIEKYJIbI 1
7 XUMHYECKHUE 3JIEMEHTBI. 3HAKU (CUMBOJIbI) |
XUMHUYECKHUX 3JIEMEHTOB
[IpocTble U ClIOXKHBIE BEIIECTBA 1
ATOMHO-MOJIEKYJISIPHOE YUCHUE 1
3aK0H MTOCTOSIHCTBA COCTaBa BEIIIECTB.
10 Xumunyeckas popmyina. BaneHTHOCTh aTOMOB 1
XUMUYECKHUX AJIEMEHTOB
1 OTtHocuTenbHas aToMHast Mmacca. OTHOCUTENbHAS |
MOJIEKYJIIpHas Macca
2 MaccoBas 10151 XUMHYECKOTO 2JIEMEHTA B |
COETMHEHUU
13 Konnuecto BemectBa. Monb. Mossipaast Macca 1
14 ®u3nuecKue 1 XUMHUECKHUE SIBJICHUS. |
XuMHueckasi peakuus
1 [Ipu3Haky U yCcI0BUS TPOTEKAHUS XUMHUIECKUX |
peakuui
16 3aKOH COXpaHEHUs1 MacChl BEIIECTB. XUMUUYECKHE |
ypaBHEHUS
7 Briuucnenust koamvecTBa, MacChl BEILIECTBA 110 |
YpaBHEHUSM XUMUYECKUX PeaKLui
13 Knaccudukanus XuMHUueCKuX peakuui |

(coenuHeHus, pa3oXKeHHs, 3aMeIIeHUsI, 0OMEHA)




M. B. JIoMOHOCOB — yU4€HBIM-IHIIMKIIONEIUCT.

19 .
O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUI

20 KontponbHas padora Nel mo reme «BermectBa u
XUMHUYECKHE PEAKLIUN

o1 Bo3ayx — cMmech razon. CoctaB Bo3ayxa.
Kucnopon — anemeHT u npocroe BemiecTBo. O30H
Ou3nyecKkue U XUMUYECKHE CBONCTBA KUCIOPOa

22 (peakiuu okucienus, ropenne). [lonsarue 06
OKCHJAX

3 Crioco0bI nostyueHust KHCIOPOAa B 1abOpaTopuu
Y IIpOMBILUIEHHOCTH. [IpuMeHeHue kuciopoia
TemnoBoit 3 pexT XuMu4Ieckon peakiium,

24 MOHATHE O TEPMOXUMHYECKOM YPAaBHEHUU, IK30- U
DHJIOTEPMHUYECKUX PEAKIUIX

)5 TomnuBo (He(Th, yroiab U MeTaH). 3arpsisHeHHe
BO3/yXa, CIIOCOOBI €ro MPeI0TBPALCHHS

26 [IpakTuueckast padora Ne 3 mo teme «llomydenue
U coOMpaHue KUCIOPO/1a, U3YYEHUE €TO CBOWCTBY

7 Bonopos — s3neMeHT U IpocToe BELECTBO.
Haxoxnenue B mpuponae

)3 Ou3nyecKkue 1 XUMUUECKHE CBONCTBA BOJIOPO/IA.
[Tpumenenue Bogopoaa

29 IToHsiTHE O KHUCIIOTAX U COMSAX

30 Crioco6bI nostyueHust BOAOPOAA B 1ab0paTopuu

31 [IpakTuueckas pabora Ne 4 no teme «Ilomyuenue
U coObupaHue BOJIOpOJia, U3yUEHHUE €ro CBONCTBY

32 MounsipHblii 00bEM Ta30B. 3aKOH ABOTaIpo
Brruncnenus o6bEma, KoMUYeCcTBa BEIleCTBa ra3a

33 10 €r0 U3BECTHOMY KOJIMUECTBY BELLIECTBA WJIN
00BEMY
Boruncnenus 00bEMOB ra3oB 0 ypaBHEHHUIO

34 pPEaKIMK Ha OCHOBE 3aKOHA 00BEMHBIX
OTHOUIEHUI Ira30B

35 dusnyeckue U XUMUYECKHE CBOUCTBA BOJIEI

36 CocraB ocHoBanuil. [ToHsTHE 00 HHAUKATOPAX
Bopna xak pactBoputens. HacbllieHHbIE U

37 HEHACBIIICHHbIE pacTBOPHI. MaccoBas 10
BEIIECTBA B pacTBOpE

18 [TpakTnueckas padota Ne 5 o reme

«ITpuroroBieHue pacTBOPOB C ONPEACIEHHON




MacCOBOM J10JIeH paCTBOPEHHOTO BEIIECTBAY

KonTtponsHas padora Ne2 o teme «Kucnopo.

39 Bonopoa. Bona»

40 Okcupl: cocTaB, KiaccudUKaIys, HOMEHKIIATypa

A1 [TonydyeHnue 1 XUMHUYECKHE CBOMCTBA KUCIOTHBIX,
OCHOBHBIX U aM(OTEPHBIX OKCHJIOB

4 OcHoBaHus: cOCTaB, Ki1accupuxams,
HOMEHKJIaTypa

43 [TonydyeHune u XuMHU4YECKHE CBOMCTBA OCHOBAHUH

m Kucnotsl: cocras, kinaccudukarmus,
HOMEHKJIaTypa

45 [TonyyeHue u XUMHUYECKUE CBOMCTBA KUCIIOT

46 Conu (cpennue): HOMEHKIATypa, CIIOCOOBI
MOJIYYeHUS, XUMHUYECKUE CBOMCTBA
[TpakTuueckast pabota Ne 6. Pemenue

47 HKCIIEPUMEHTANIbHBIX 3a/a4 110 TeMe «OCHOBHbBIE
KJIACChI HEOPTaHUYECKUX COCTUHECHUI

48 ['eHeTnyeckas cBSI3b MEXAY KlaccaMu
HEOPraHMYECKUX COCAMHEHUN

49 O0o01IeHNe U CHCTeMAaTU3alns 3HAHUI

50 KonTponbnas padota Ne3 no reme "OcHOBHBIE
KJIACChl HEOPTaHUYECKUX COeAMHEHUN"
[TepBble MOMBITKY KIACCUPUKAITUN XUMUYECKUX

51 31eMeHTOB. [loHsATHE O rpymax cXOIHBIX
3JIEMEHTOB
ITepuonnueckuii 3akoH u [lepuoanueckas

52 crucTemMa XMMu4deckux annemeHToB /1. 1.
Menpeneesa

53 [lepuoasl, rpynmnsl, TOATPYIIILI

54 Crpoenue atomoB. COCTaB aTOMHBIX SIZIEP.
N3oTomnsl
CrtpoeHnue 3IeKTPOHHBIX 000JI0Y€K aTOMOB

55 anemeHToB [leproanueckoit cucremsr /1. U.
Menaeneena
XapakTeprucTuKa XUMHYECKOTO 3JIEMEHTA 0 €T0

56 nosioxeHuto B [lepuogumueckoit cucreme /1. U.
MenneneeBa
3nauenue [lepuoanueckoro 3akoHa Jijisl pa3BUTHS

57 Hayku U paktuku. [. . MenneneeB — y4€HbIN,

neaaror U rpaXXaaHuH




PesepBHbIil ypok. O000IICHHE H CHCTEMAaTH3aINS

58 5 . 1
3HaHui / Beepocceniickas mpoBepoyHas paboTa
KonTponsHas padora Ne4 o teme «CtpoeHue

59 aToma. XuMHuecKas CBs3b» / Becepoccuiickas 1
npoBepoyHas pabora

60 DIIEKTPOOTPUILIATEITLHOCTh aTOMOB XUMHUYECKHIX 1
3JIEMCHTOB

61 Honnas xuMudeckas CBI3b 1

62 KoBasienTHas nossipHas XMMU4ECKas CBA3b 1

63 KoBanenTHas HenonsipHas XUMHYECKasl CBSA3b 1

64 CreneHb OKHUCIICHUS 1

65 OKHUCIUTETbHO-BOCCTAHOBUTEIIBHBIE PEAKIIMHI 1

66 OKHCIIUTEIIN ¥ BOCCTAHOBUTEIIN 1
PesepBHblit ypok. O6001IEeHHE U CHCTEMAaTHU3alIHs

67 3HaHui o Teme «CTpoeHre atoMa. XuMHUIecKas 1
CBSI3bY

68 PesepBHblit ypok. O6001IEeHHE U CHCTEMAaTU3alIHS 1
3HAHHUI
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9 KIIACC

KoandyecTBO 4acoB

Ne KouTpo IpakTn
Tema ypoka
n/n Bcero JbHbIE yecKkue
padoThI padoThI
| [Tepuonnueckuii 3axoH. [lepuoanueckas cucrema |
xumMuueckux asemenToB J{. . Meneneera
) 3aKOHOMEPHOCTU B U3MEHEHUU CBOMCTB |
XUMUYECKHUX AJIIEMEHTOB MEPBBIX TPEX MEPUOI0B
3 Knaccudukanus u HoMeHKIaTypa |
HEOPraHWYECKUX BEILECTB
4 Buabl XuMUUYECKOM CBA3U U TUIIBI |
KPUCTAUINYECKUX PELIETOK
Kontponbnas paborta Nel no teme «IloBTopenue
5 U yri1yOJieHue 3HaHUI OCHOBHBIX pa3JielIoB Kypca 1 1
8 kacca»
6 Knaccudukanus XuMHUUECKUX peaklui mo |
pa3IMYHBIM MIPU3HAKAM
ITonsiTHE O CKOPOCTH XMMHUYECKON PEAKIIUU.
7 [loHsiITHE O TOMOTE€HHBIX U F€TEPOrE€HHBIX 1
peakumsx
[TonaTne o xumMu4eckom paBHOBecHH. DaKTOPHI,
8 BIIMSIOIINE HA CKOPOCTh XMMUYECKOUN pEaKIuu U 1
MOJIO’KEHNE XUMUYECKOTO PAaBHOBECHS
9 OKHMCIHUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIINU 1
10 Teopus 31eKTPOTUTHUECKOMN TUCCOLMALINN. |
CunpHbI€ U cllabble AIEKTPOIUTHI
11 Honnble ypaBHEHUS peaKUnid 1
XUMHUYECKUE CBOWCTBA KUCIOT U OCHOBAaHUN B
12 CBETE MPECTABICHUN 00 IEKTPOTUTHUECKON 1
JUCCOIMAlIN
XHUMHUYECKUE CBOMCTBA COJIEH B CBETE
13 IpeJCTaBICHUN 00 PIEKTPOTUTHUECKON 1
JUCCOIMAIIN
14 [TonsTHE O THOpONIU3E coneit 1
15 O06o01IeHne U cucTeMaTu3alus 3HaHu| 1
16 [TpakTnueckas padota Ne 1. «Pemenue | 1
SKCIIEPUMEHTAIIBHBIX 3a7au»
17 KonTtponpHas padora Ne2 o teme 1 1




«ONEeKTPOIUTUYECKAs] TUCCOIHALIHSL.
XUMUYECKUE PEeaKIIMK B PACTBOPAX)»

18

19

20

OO0m1as XxapakTepucTUKa rajJoreHoB. XMMHUYECKHE
CBOICTBa Ha MPUMEPE XJIOpa

Xnoposogopoa. CossiHas KUCIIOTa, XMMUYECKHE
CBOICTBa, MOJIy4eHUE, TIPUMEHEHUE

[TpakTrueckas padora Ne 2 o teme «llomyuenue
COJISTHOM KHUCIIOTBI, U3y4eHUE €€ CBOICTBY

21

22

Boruncnenus no ypaBHEHUSIM XUMHUYECKUX
peaKIuii, €CIIM OIMH U3 PEearcHTOB JaH B U30BITKE

OO0mas xapakTepucTruKa 3J1eMeHTOB VIA-Tpynibl

23

AnnorponHbie Moaudukanuu cepsl. Haxoxnenue
Cepsl U €€ COCIMHEHUH B IpUpoje. XUMUYECKUE
CBOMCTBA CepbI

24

25

26

CepoBoaopo1, cTpocHHE, PU3HUECKUE U
XUMHYECKHUE CBOMCTBA

Oxkcunsl cepol. CepHas KHCIOTa, (U3HUECKUE U
XUMHUYECKHE CBOICTBA, IPUMEHEHHE

XHUMHUYECKUE PEAKIUH, JIEKALUE B OCHOBE
IPOMBIIIJICHHOTO CI10C00a NMOJIY4YEeHUsI CEpHOU
KHCIIOThl. XUMHUYECKOE 3arpsi3HEHUE
OKpYXKaloIllel Cpelibl COEAMHEHUSMHU CEPBI

27

Brrunciienne MaccoBoil 1071 BBIXOJA MPOAYKTa
peakuuu

28

29

30

OO61ast XapakTepUCTHKA 3JIEMEHTOB V A-TpyIIIbI.
A30T, pactipocTpaHeHHe B IpUpPoie, PU3NIECKre
Y XMMHYECKHE CBOMCTBA

AMMHaK, ero Gpu3nvecKue 1 XMMUYECKHe
CBOWCTBA, MTOJy4YEHHE U IIPUMEHEHUE
[IpakTuueckas pabora Ne 3 no teme «Ilomyuenue
aMMMaKa, U3y4yeHHe ero CBOMCTB»

31

32

33

A3oTHas KuCioTa, €€ GU3nuecKue 1 XUMUYECKUe
CBOWCTBA

Hcnosnp3oBaHue HUTPATOB U COJICH aMMOHUS B
Ka4eCTBE MHUHEPAIbHBIX yI0OPCHUH.
XUMHUYUECKOE 3arps3HEHUE OKPYKAIOIICH CPe/IbI
COCIMHCHUSMH a30Ta

®dochop. Oxcun dhocdopa (V) u pochopras
KHCIIOTa, (PU3NIECKHE U XUMHUECKUE CBOMCTBA,
MOJTy4YCHUE




Hcnonp3oBanue pocdaroB B kauecTBe

34 MUHEpaIbHBIX yI0OpEeHH. 3arps3HeHne
MIPUPOIHON cpenbl pochaTamu

35 VYriepon, pacnpocTpaHEeHUE B PUPOJIE,
duznYecCKre 1 XUMUIECKHE CBOHCTBA
Oxkcuppl yraepoaa, ux Gpusndeckue u

36 XUMHUYECKHUE CBOMCTBA. DKOJIOTHYECKUE
po0JIeMbl, CBA3aHHbIE C OKcHIoM yraepoza (IV)

37 VYrosbHasg KUCI0Ta U €€ COu
[Ipaxtuueckas padora Ne 4 o teme "llonyuenune

38 yriekucioro raza. KauecrBennast peakuus Ha
KapOoHaT-HOH"

39 [TepBoHaUYaIbHBIE MTOHATHS 00 OPraHHYECKUX
BEII[ECTBAX KAK O COSAMHEHUSX YIiiepoaa

40 Kpemuuii u ero coeiHeHust
[Ipaktuueckast pabora Ne 5. Pemenue

41 SKCIIEPUMEHTAIIBHBIX 33/a4 110 TEME
«BaxkHenmme HeMEeTauIbl U UX COCUHEHUS

4 KonTtponbshast padora Ne3 o reme «Baxueimme
HEMETaJUIbl U UX COCTUHEHUS
OO61mas xapakTepuCTHKa XUMUYECKUX IJIEMEHTOB

13 — MeTajuioB. MeTtannndeckas CBs3b U
MeTaJUIMYecKasi KpUCTAININYECKas pelIETKA.
Pu3nyeCcKne CBOMCTBA METAJIIIOB

44 XUMHUYECKUE CBOWCTBA METAJLIOB.
DIEKTPOXUMUYECKUI Psil HAPSHKEHU METAJIJIOB
OO6mue cmocoOb! moTy4deHus MeTauioB. CIUTaBsbl.

45 Brruucnenust mo ypaBHEHUSIM XUMHUECKUX
peaKIui, eclii OANH U3 PEareHTOB COIECPKUT
pUMecH

46 ITonsiTue 0 KOPPO3UU METAIIIOB

47 [Ieno4nbie METALIBI

48 Oxcuipl ¥ TUIPOKCH/IBI HATPUS U Kallus

49 [[{enouHO3eMeNnbHBIE METAIIBI — KaJIbLUN U
Mar"Hui

50 Baxneimmme coemmHEHNS KaJIbITHI

51 O0o01IeHne U cucTeMaTu3alus 3HaHu|

52 KécTkocTh BOJBI U CLIOCOOBI €€ YCTpaHeHus

53 [TpaxkTrueckas padota Ne 6 mo teme "KéctkocTh

BOJIbI U METOBI €€ yCTpaHeHHs"




54 AmoMuHUR 1

55 AmMoTepHbIe CBOICTBA OKCH/IA U TUIPOKCHIA 1

56 Keneso 1

57 Oxkcuabl, Tuapokcusl u conu xkenesa (1) u |
xenesa (111)

58 O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUI 1
[IpakTuyeckas pabora Ne 7. Pemenue

59 AKCIIEPUMEHTAJIBHBIX 33/a4 10 TEME 1
«Baxknelme MeTaibl U UX COSIUHEHUS
Brrurcnenus o ypaBHEHUSIM XUMHUYECKUX

60 peaKkuuid, eclii OJIMH U3 PEarcHTOB JaH B U30BITKE |
WJIM COJIEP>KUT IPUMECH. BrIuncienus MaccoBoit
JIOJIA BBIXO0J1a MPOJIYKTA PEaKIIUU

61 O06001eHne U cucTeMaTu3alus 3HAaHUK 1

62 Kontponbnas pabota Ne4 o reme «Baxueiinme |
METAJIJIbl U UX COETMHEHUS

63 BemecTBa 1 MaTrepualbl B MOBCEAHEBHON KH3HU |
YyeJioBeKa

64 XHUMHUYECKOE 3arpsA3HEHUE OKPYKAIOLIEH Cpebl 1

65 Postb XxuMum B penieHr# SKOJIOTHIECKUX MPOodIIeM 1

66 PesepBHblit ypok. O60011I€eHHE U CHCTEMAaTHU3alINs |
3HAHHUH

67 PesepBHbIil ypok. O000IIEHNE U CHCTEMAaTH3aIIHS |
3HAHUH

68 PeseprubIil ypok. O60011eHHE U CUCTEMATHU3AIIHS |
3HAHHHA

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM IPOI'PAMMBI

8 KVIACC

Koxa
NMPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus

1

ITo Teme: «HepBOHaLIaJ'IBHBIG XUMHUYCCKUEC ITOHATHA»

1.1

1.2

1.3

pacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKHX IOHATHUM: aToM,
MOJIEKYJIa, XUMHUYECKHI D3JIEMEHT, MPOCTOE BELIECTBO, CJIOXKHOE
BEIIECTBO, CMeCh (OJHOpPOJIHAs W HEOAHOPOJHAs), BAJICHTHOCTD,
OTHOCUTENIbHAs aTOMHasi M MOJIEKYJIsSIpHas Macca, KOJIMYECTBO
BEILIECTBA, MOJIb, MOJSIpHAsh macca, MaccoBas JOJsS XHMHUYECKOrO
AJIEMEHTA B COEIMHEHUHU, MOJIAPHBIM O0BEM, XMMMUECKas peakius,
KIacCU(pUKallMsig  pEaKIHil: peakuuud  COCAMHEHUS,  PEaKIHH
pa3NIOKEHUs, PEAaKIHMW 3aMEIICHHs, peakuuu OoOMeHa, JK30- U
SHAOTEPMUYECKUE pEeaKIMUH, TermoBoi 3¢ (deKT peakiuu, pacTBOp,

MaccoBast 10Jis BellecTBa (IIPOLIEHTHAs! KOHIIEHTpAI|sl) B pacTBOpe
WUTIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XHMHUYECKUX IIOHATUN H
IIPUMEHSITh 3T MOHATHUS IPU ONMCAHUU BEIIECTB U UX MPEBPALLEHUN
MCIOJIb30BaTh XUMHYECKYI0 CHMBOJMKY JIi COCTaBJI€HUS (GopMyll

BCIICCTB U ypaBHeHI/Iﬁ XHUMHUYCCKUX peaKL{I/Iﬁ

1.4

PaCKpbIBATb CMBICJI 3aKOHOB COXPAaHCHUA MacCChbl BCIICCTB,
IMOCTOAHCTBA COCTaBa, AaTOMHO-MOJICKYJIAPHOI0O Y4YC€HHA, 3aKOHa

ABoraapo

1.5

1.6

ONpeNeNiaTh  BaJIEHTHOCTh aTOMOB  JJIEMEHTOB B  OHMHApHBIX
COETMHEHUAX
KJIaCCU(UIUPOBATh XMMHUUYECKHE pPEaKIuu (M0 4YHCIy U COCTaBy

Y4YacCTBYIOUIMX B peakIMH BEUIECTB, 110 TEII0BOMY 3 deKkTy)

1.7

BBIYUCIIATh OTHOCUTEIBHYIO MOJICKYJSIDHYIO M MOJISIPHYIO MAacCChI

BCIICCTB

1.8

1.9

BBIUUCJIATHE MACCOBYHO JOJHO XHMHWYCCKOTIO 3JJICMCHTA II0 (bopMlee

COEIMHEHMN,

BBIYHUCIIATE MaCCOBYIO JJOJIIO BCIICCTBA B paCTBOPEC




1.10

MPUMEHSTh €CTECTBEHHOHAYYHbIE METO/bI IMO3HAaHUS — HAOIIOJIEHUE,
U3MEPEHHE,  MOJEIMPOBaHUE,  OKCHEPUMEHT  (peajbHbli U

MBICJICHHBII )

ITo Teme: «Bakuelmme IMPEACTABUTCIIN HCOPraHMYCCKHUX BEIICCTB»

2.1

2.2

pacKpblBaTh CMBICII OCHOBHBIX XHMHUYECKUX TIOHATUH: OKCHU],
KHCJI0Ta, OCHOBAHUE, COJIb
ONpEAEATh MPUHAMICKHOCTh BEIIECTB K ONPEACIEHHOMY KJaccy

coeMHeHul no popmMynam

2.3

KJ'IaCCI/I(bI/IHI/IPOBaTB HCOPIraHN4YCCKUEC BEIICCTBA

24

2.5

2.6

2.7

XapakTepu3oBaTh (ONUCHIBATh) OOIIME XHWMUYECKHME CBOWCTBA
BEIIIECTB Pa3IMYHBIX KJIACCOB, MOJATBEPKAas OINUCAaHHE IpUMEpaMu

MOJIEKYJISIPHBIX YPAaBHEHHUI COOTBETCTBYIOIIMX XUMUYECKUX PEAKINN

IMPOrHO3UpPOBATH CBOMCTBaA B€OICCTB B 3aBUCHMOCTH OT HX
Ka4C€CTBCHHOI'O COCTaBd, BO3MOXHOCTH IIPOTCKAHUA XHMHYCCKHUX

HpeBpaHICHI/Iﬁ B PA3JIMYHLIX YCIIOBUAX

CIENOBaTh MpaBWJaM IOJb30BaHHS XUMHUYECKOM TOCYAOM H
71ab0paTOpHBIM O0OpYIOBAaHUEM, a TAKXKe IMpaBUIaM OOpalleHHs C
BEIIIECTBAMH B COOTBETCTBUU C HMHCTPYKIHUSAMHU TIO BBIOJTHEHHUIO
71a00PaTOPHBIX XMUMHUYECKUX OMBITOB MO MOJIYYCHHI0 U COOMPAHUIO
ra3000pa3HBIX BEMIECTB (BOAOPOAA W KHCIIOPOJA), MPUTOTOBICHHIO
pacTBOPOB € ONPENEIEHHOM MacCOBOM JOJIEW PacTBOPEHHOIO
BEIIIECTBA, INIAHUPOBAThH U MPOBOAUTH XUMUYECKHE SKCTIEPUMEHTHI 110
pacno3HaBaHUIO PACTBOPOB IIENOYEHW M KHUCIOT C TOMOIIBIO

MHAMKATOPOB (1akMyc, (peHoTanert, MEeTUIOPaHXK U IpyrHe)
IIPOBOAMTDH PACcU€ThI [0 YPABHEHUIO XUMUYECKON PeaKIuu

ITo Teme: «llepnognuecknii 3akoH u Ilepmonmueckas cucrema
xumuueckux saemeHtoB JI. WM. MenneneeBa. CTpoeHue aTtoMoB.

Xummndeckas cBa3b. OKHUCIUTEIHLHO-BOCCTAHOBUTEILHEIC peakuumn»

3.1

PacKpbIBaTh CMBIC] OCHOBHBIX XMMHYECKHUX MOHATHI: AIpo aToma,
JJIEKTPOHHBIA CIIOM aToMa, aToMHas oOpOHTaldb, pajuyc aToMa,
XMMUYECKas CBs3b, IMOJSPHAs W HENOJIApHAs KOBAJEHTHAasl CBS3b,
AIIEKTPOOTPHUIIATEIbHOCTh, HOHHAsl CBSA3b, HWOH, KaTHOH, AaHHOH,

CTCIICHb OKUCJICHUA

3.2

I(J'IaCCI/I(I)I/II_II/IpOBaTB XUMHUYCCKUC SJICMCHTEI




33

34

OIKCHIBATh U XapaKTepH30BaTh TaOim4Hyo ¢opmy Ilepnonndeckoit
CUCTEMBl XHMHYECKUX DIEMEHTOB: pa3IN4aTh MOHITHS «TJIaBHAsS
noarpynma (Arpynma)» u  «mob6ounas mnoarpynmna (brpymma)y,

«MaJIpley» U «OOJIBIIIHEY ICpuoabl

packpsiBaTh cMmbica [lepuoanueckoro 3akona .M. Menpeneesa:
JIEMOHCTPHUPOBATh MOHUMAHHUE MEPUOJIUYECKON 3aBUCUMOCTH CBOWCTB
XMMHUYECKHUX DJJIEMEHTOB OT HUX TNoJIokKeHus B Ilepuoanueckoit

CHCTEMCE

3.5

COOTHOCUTH  0003HAu€HUs, KOTOpble HUMEKTCS B  Tabiuue
«Ilepuoguyeckas  cucreMa  XUMUYECKHX  dineMeHToB .M.
MeneneeBay ¢ UYUCIOBBIMU XapaKTEPUCTHUKAMHM CTPOEHHUS aTOMOB
XMMHYECKHX DJJIEMEHTOB (COCTaB M 3apa] sjapa, oOliee 4YuciIo

QJICKTPOHOB U PACIIPCACICHHUC UX I10 3JICKTPOHHBIM CJ'IOSIM)

3.6

3.7

OIIPCACIIATH CTCIICHDb OKHUCJICHUA 3JICMCHTOB B 6I/IHapHBIX

COCAUMHCHUAX

OIIpCaAcCIsATb BHI XHUMHYECKOH CBSI3U (KOBaJ'IeHTHaH u I/IOHHaSI) B

HCOPTraHNYCCKUX COCAUHCHUAX

9 KIIACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMbI OCHOBHOT'0 00111er0 00pa30BaHUA

1

ITo Teme: «BemecTBo U XUMHUYECKas peakuusa»

1.1

pacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKMX IOHATUH: pacTBOP,
AIIEKTPOJIUTHI, HEIJIEKTPOJIUTHI, AJIEKTPOJUTHUECKAs JAUCCOLMALIMS,
peakuMu MOHHOrOo OOMEHa, KaTalu3aTop, XMMHYECKOe paBHOBECHE,
oOpaTtumMble u HeoOpaTHMble peakuuu,
OKHUCJIUTEIbHOBOCCTAHOBUTEIbHBIE peaxkuum, OKHCIJIUTETD,
BOCCTAHOBUTEINIb, OKHCICHHE M BOCCTAHOBIIEHUE, AJUIOTPOIHS,
aMpOTEepHOCTh,  XMMHUYECKas  CBsA3b  (KOB&JIEGHTHAs, HWOHHaf,
MeTaJlJIM4ecKasi), KpUCTaJUIMuecKas peméTka, CIUIaBbl, CKOPOCTh

XUMHUYECKOH pCaKknuun

1.2

HIUTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHUMHYCCKUX MOHATUH U

MIPUMCHATH OTU MMOHATHSA ITPU OIMMMCAHUHN BCUICCTB U UX npeBpameHI/Iﬁ




1.3

COCTAaBIIAITh YPAaBHEHUS DIIEKTPOJIUTHYECKON IUCCOLUALMM KHUCIIOT,
LIEJI0YEH M COJIEH, IIOJIHBIE M COKPALEHHBIC YPaBHEHUs DPEaKLUU

HOHHOTro oOMeHa

1.4

L.5

pacCKpeIBaTh CYHIHOCTH OKHCIIMTCIBbHO-BOCCTAHOBHUTCIbHBIX peaKHI/Iﬁ

IIOCPEACTBOM COCTaBJIEHUS MIEKTPOHHOTO OaaHca ITUX PeaKLuil
IIPOBOJIUTH PACUETHI 110 YPAaBHEHHUIO XUMUYECKOU peaKkIuu

Ilo temam: «Hemerayuibl U HUX coequHEHUS» U «MeTalibl U HUX

COCAUHECHUA»

2.1

2.2

2.3

24

2.5

XapaKTepU30BaTh (OMUCHIBATH) OOIIHE U CIIEHU(PUISCKUE XUMUUECKIE
CBOMCTBA TMPOCTBIX M CIIOXHBIX BEHIECTB, MOJTBEPKIAsi OIMCAHUE
IpUMEPaMHU MOJICKYJISIPHBIX U HOHHBIX YPAaBHEHHI COOTBETCTBYIOIIUX

XUMHYECKHUX PEaKUi

COCTaBJIATb YPAaBHCHU peaxunﬁ, MMOATBCPIKAAOIMINX CYIICCTBOBAHUC

TCHETHYSCKOM CBS3U MCKAY BCUICCTBAMU PA3JIMIHBIX KJIIACCOB

IMPOrHO3UpPOBATh CBOICTBa BCHICCTB B 3aBUCUMOCTU OT UX CTPOCHU,
BO3MOKXHOCTH IIPOTCKAHHUA XHUMHYCCKHUX npeBpameHI/Iﬁ B Pa3JIMYHBIX

YCIIOBHSIX

CIENOBaTh MpaBWJiaM [OJb30BAHUS XUMHUYECKOM TOCYAOM H
1a00paTOpHBIM O0OpYIOBAaHUEM, a TAKXKe IMpaBUIaM OOpalIeHHs C
BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKIHUSMH IO BBIMOJHEHUIO
71a060PaTOPHBIX XMUMHUYECKUX OMBITOB MO TMOJMYYSHHI0 U COOMPAHUIO

ra3o00pa3HbIX BEIECTB (aMMHAaKa U YTIIEKHUCIIOro ra3a)

HpOBOI[I/ITI) pCaKHI/II/I, HO]ITBCp)KI[aIOHII/Ie Ka‘-ICCTBeHHI)II\/JI COCTaB
pa3JMYHBIX BEIIECTB: PACIO3HABATH OMBITHBIM MYTEM XJIOPHI-,
Opomun, wuomupa, kapOonart, Qocdar, cumukar, cynabdar,
THIPOKCUINOHBI, KaTHOHBl aMMOHUS, WOHBI HM3YyYEHHBIX METAJJIOB,

IIPUCYTCTBYIOIIKE B BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB

ITo Teme: «XHUMHsSI B OKPY:KArOILIAsl CPENA»

3.1

3.2

pPaCKpbiBaTb  CMBICJI  OCHOBHBIX XUMHYCCKUX TMOHSATHUH: HI[K

BCIICCTBA, KOPPO3UAd METAJIIIOB

IMPUMCHATE OCHOBHBIC OII€panuu MBICIUTEIRHOMN JACATCIIBHOCTH —
aHajinu3 MW CHHTC3, CPaBHCHUC, O606IJ.I€HI/IC, CUCTEMATH3AIIHIO,
BBIABJIICHUC TIPUYHUHHO-CICACTBCHHBIX CBsI3E — AJId  WU3YUYCHUA

CBOMCTB BEIIECTB M XHUMHUYECKHX peaKuHﬁ; CCTCCTBCHHOHAYYHELIC




METOJABI IIO3HAHUA — Ha6J'IIO,I[eHI/Ie, HN3MCPCHUC, MOACIIMPOBAHUC,

HKCHEPUMEHT (peaslbHbI U MBICIICHHBIH )




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KVIACC

Koxa
1

1.1

IIpoBepsieMblii 3JIeMEHT CO/IepPKAHUS

HepBOHa‘-IaHBHBIG XUMHWYCCKHUEC ITOHATUA

[Ipenver xumuu. Ponab XUMuUM B JKU3HHM 4YeloBeKa. XHMHS B CHUCTEME HayK.
Tena u BemiecTBa. PU3MUECKUE CBONCTBA BEIIECTB. ATperarHoe COCTOSTHUE

BCIICCTB

1.2

1.3

[TonsTre o MeToAax mo3HaHusi B XuMuu. Yucrtele BemectBa U cmecu. Crocoobl
paszaeneHus cMecen
ATOMBI © MOJICKYIJIBI. Xumuueckue dieMeHThl. CHMBOJBI  XUMHYECKHX

OJICMCHTOB. HpOCTLIe H CJIO0XXHBIC BEIICCTBA. ATOMHO-MOJ’IeKy.]'ISIpHOC YUYCHUC

1.4

1.5

1.6

XuMuueckas Q)opMyna. BanieHTHOCTE aTOMOB XMMHYECKHX 3JICMEHTOB. 3aKOH
IIOCTOSAHCTBA cocTaBa BCIICCTB. OTtHOCHTEILHAS aTOMHas mMmacca.
OTHOCHUTENLHAA MOJICKYJISIpHAA Macca. MaccoBas 107151 XUMHYECKOTO JIEMEHTa

B COCAUMHCHUN

KommuectBo BemectBa. Moisib. MosipHas macca. B3anmocCBsA3b KOJIMYECTBA,
Macchl W 4HCIA CTPYKTYPHBIX €IWHUI BemiecTBa. Pacu€rel mo ¢dopmynam

XUMHYECKHX COCAUHEHUN
Pusnueckrue U XMMUYECKUE sABJICHMS. XUMUYECKas peakius U e€ MPU3HAKU.
3aKOH COXpaHEHHUs Macchl BeUIecTB. XUMHUUeckue ypaBHeHus. Kinaccudukanus

XHUMHUYCCKUX peaKHI/Iﬁ (COCI[I/IHCHI/ISI, Pa3JI0KCHUA, 3aMCILICHN, O6M€Ha)

1.7

XUMHUUECKUH SKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKON MOCYI0M, C IpaBUIaMU
paboTtel B JabopaTopur W TpuU€MaMH OOpalleHus C J1abopaTOPHBIM
000pyJOBaHUEM, H3yUYE€HHE U OIHUCaHHe (HU3MUYECKUX CBOMCTB 00pa3loB
HEOPraHMYECKUX BEUIeCTB, HaOmoneHne Qusndecknx (TUIaBIeHHE BOCKA,
TasHHUE JIbJ1a, paCTUpPaHUE caxapa B CTYNKE, KUIIEHUE U KOHJAEHCAlUs BOJAbI) U
XUMHYECKMX  (TOpeHHe CBEeYd, [pOKAJMBaHWE MEIHOW  MPOBOJIOKH,
B3aMMOJICIICTBHE MeJa C KHCJIOTOW) SBJICHUH, HaONIONEHHWE M ONHCAaHUE
NPU3HAKOB TPOTEKaHWs XHUMHAYECKHX peakuui (pa3jiokeHue caxapa,
B3aUMOJICHICTBUE CEpHOW KHCIOTBI C XJOpUIOM Oapusi, pa3ioKeHue
ruapokcuaa menu(ll) mpu HarpeBaHuu, B3auMoJIEHCTBUE XKelle3a C pacCTBOPOM
comu menu(Il), uydyenue cnocoOoB pasneneHus: cMecelt (C MOMOIIBIO MarHUTA,

¢bunbTpoBaHUe, BbIMApUBAHUE, TUCTHILISALUSA, XpomaTorpadus), NpoBeaeHUE




OUYMCTKHU MOBAPEHHOM coyy, HAOMI0JEHUE U ONMCAHKUE PE3YIbTAaTOB MIPOBEICHUS
OMbITa, WUIFOCTPUPYIOLIETO 3aKOH COXPAHEHMsI MAacChl, CO3JaHUE MOJesen

MOJIEKYJI (IIIapOCTEPIKHEBBIX )

Baxneimme IpEACTAaBUTCIIUM HCOPIraHNYCCKUX BEIICCTB

2.1

Boznyx — cmech razoB. CocrtaB Bo3ayxa. Kucmopoa — sneMeHT U mpocrtoe
BemecTBo. HaxokaeHuwe kuciaopoja B mpupoje, GU3MYIecCKHe U XUMHUYECKHE
cBorictBa (peakumu ropeHus). Oxcunbl. Ilpumenenue kwuciopona. CrocoObl
MOJyYEeHUsI KHUCIOpOoJa B JIaOOpaTOPUM U MPOMBIIUICHHOCTH. Kpyrosopor

Kkucioposa B mpupojie. O30H — aioTporHas MoaupuKalus KUCIopoia

22

TemioBoit 3 ekt XuMUIECKON peakiuu, TEPMOXUMHUECKHUE YPaBHEHHUSI, K30~
U SHJIOTEPMUUYECKHE peaKuu. TOMINBO: Yroiib U METaH. 3arpsi3HeHUE BO3AyXa,

YCUJIICHUC MTAPpHUKOBOI'O B(I)CI)CKTB., pa3pymi€eHue O30HOBOI'O CJI0s

23

24

2.5

Bonopon — anemeHT M mpoctoe BemecTBo. HaxokneHue Bomopoaa B MPHPOJIE,
¢dbu3nueckre W XUMHYECKHE CBOWCTBA, NPUMEHEHHE, CIIOCOOBI IMOTyYEHHS.

Kucnors! u conun
MossipHblii 006EM Ta30B. Pacy€Thl Mo XUMHUECKUM YpaBHEHHSIM

dusnyeckue CcBoMcTBa BOAbl. Boma kak pactBopuTenb. PacTBOpEL
Hacepliennble 1 HEeHACBILIEHHBIE PacTBOPbI. PacTBOpUMOCTh BELIECTB B BOJIE.
MaccoBasg nons BemecTtsa B pacTBOpe. XHMMHYECKHME CBOWCTBA BOJBL.
OcHoBanus. Ponb pacTBOpoB B Npupoze M B KM3HU uenoBeka. Kpyrosopor
BOABI B TMpuUpoJe. 3arps3HeHHe NpUpPOAHbIX BoA. OxpaHa M OYMCTKa

MPUPOAHBIX BOJ

2.6

2.7

2.8

Knaccugukanus Heopranmueckux coenuHeHnil. Oxcuabl. Knaccugukarus
OKCHJOB: cojeoOpasywomue (OCHOBHbIE, KHCIOTHbIE, am{QoTepHble) U
HeconeoOpasyronie. Homenknarypa okcuaoB. Pusndeckue M XUMHUECKUE

CBOMCTBA OKCHIOB. [lomyuenue okcnaoB

OcHoBanus. Knaccudukanuss ocHOBaHUN: IIENOYM M HEPACTBOPUMBIE
ocHoBaHMsA. HoMmeHknaTypa ocHoBaHui. Pu3nyeckue U XUMHUYECKHUE CBOWCTBA

ocHoBaHu. [Torydenne ocHOBaHMM
Kucnotel. Knaccudukarus kucnor. Homenknatypa kucior. Dusznueckue u
XUMHYECKHE CBOMCTBA KHUCHIOT. Psam aktuBHOcTH MeTaminoB H.H. bekerona.

HOJ'Iy‘-ICHI/IC KHUCIIOT

2.9

Comu. Homenknarypa conei. @usznyeckue M XUMHUUYECKHUE CBOMCTBA COJEH.

[Tony4yenue conen




2.10

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

2.11

3.1

3.2

3.3

XVMHAYECKUN  DKCHEPUMEHT: Ka4eCTBCHHOE  OINPEACICHUE  COACpKaHMS
KHCIIOpOJla B BO3/YyX€E, IOJIy4€HUE, COOMpaHue, pacro3HaBaHUE U H3YUYEHUE
CBOWCTB KHCJIOPOAA, HAOII0ACHNE B3aUMOJICHCTBHS BELIECTB C KUCIOPOAOM U
yCIIOBUSI BOBHUKHOBEHUS U MPEKpallleHus: TOpeHus (I1okapa), 0O3HAaKOMJIEHHUE C
o0pa3llaMu OKCHJIOB U OIMCaHME HUX CBOICTB, IOJy4YeHUE, coOupaHue,
pacro3HaBaHUE M M3Y4YEHUE CBOMCTB BOJOpoAa (TOpeHHE), B3aUMOJACHCTBUE
Bostopoza ¢ okcugoM Meau(1l) (Bo3MokHO MCHONBb30BaHUE BUEOMATEPHAIIOB),
HaOmroeHne OoO0pa3loB BEIIECTB KOJWYECTBOM 1 MOJb, HCCIIEIOBAHUE
O0COOEHHOCTEH pacTBOPEHUS BELIECTB C Pa3JIM4YHOM PacTBOPUMOCTEHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONIPEAEIEHHON MACCOBOW JOJIEH PACTBOPEHHOIO
BEIIECTBA, B3aUMOJIEMCTBHE BOJAbI C MeTallaMd (HAaTpUEM U KaJbLHEM)
(BO3MOXHO HCHOJb30BAaHUE BUJEOMATEPHUATIOB), OIPENEICHUE PAaCTBOPOB
KUCIOT M LIeJIoYeil ¢ IOMOIIBI0 HMHIMKATOPOB, MCCIEJOBaHUE OO0pa3loB
HEOpPraHMYECKUX BEIIECTB pa3jINYHbIX KJIACCOB, HAONIOJEHUE W3MEHEHUs
OKpPacKM MHJIUKATOpPOB B pacTBOpax KHCIOT U ILNEJIOYEH, H3y4YeHHe
B3aumoyeiictBus okcuga Meau(ll) ¢ pacTBopom cepHON KHCIOTBI, KUCIOT €
MeTaJlJIaMH, peaKlIUi HEUTPAIM3aluu, 0Jy4eHUE HEPACTBOPUMBIX OCHOBAaHUM,
BBITECHEHHE OJHOr0 MeTaula JpYyrdM M3 pacTBopa COJIM, pEIICHUE
HKCIEPUMEHTAIbHBIX 3a1ad Mo TeMe «BakHeiimMe Kiacchl HEOPraHUYECKHX

COEIUHEHHUIT»

Ilepnonnueckuit 3akoH u [lepuonnueckas cucTeMa XMMHUYECKUX 3JIEMEHTOB
.. MenneneeBa. CtpoeHre aToMOB. XUMUYeCKast CBsA3b. OKUCIUTEIBHO-

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. [lepuonnueckas cuctema XMMUYECKUX 1eMeHTOoB J[. M.
Menneneesa. Koportkonepuognas " JUIMHHOIIEPUOAHAS (bopmbI
[lepnonnueckoir cucteMbl xuMuudeckux dneMmeHtoB JI.MI. MeHnneneesa.
Ilepuponbl u rpynmsl. PU3HYECKUM CMBICI MOPSIKOBOIO HOMEpa, HOMEpPOB

nepruoaa v 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 MO €ro noyoxeHuto B [lepuoanueckoii cucreme [I.M1. 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 BOCCTaHOBIICHUS. OKUCIUTEIN U BOCCTAHOBUTEIIN

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

BOCCTAaHOBUTEJIBHBIX PEaKInil (rOpeHre, PeaKiluy Pa3aoKeHUs], COSTUHEHUS )

9 KVIACC

Kox

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA

BeniecTBo 1 xuMuueckas peaKnus. HOBTOpeHI/Ie

1.1

[Tepuonnueckuii 3akoH. Ilepuoguueckas cucrema XUMUYECKUX di1eMeHTOB J[. 1.
MenneneeBa. CTpoeHue aToMoOB. 3aKOHOMEPHOCTH B H3MEHEHUU 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 XHUMHMUYECKOH CBA3M. THINBI KpUCTaUIMYECKUX
pPELIETOK, 3aBUCUMOCTDb CBOMCTB BEIIECTBA OT TUIA KPUCTAIUIMYECKON PEIIETKU
U BUJa XuMudeckoi cBsizu. Knaccudukanys 1 HOMEHKIaTypa HEOPraHUYeCKUX
BELIECTB (MEXAYHapoAHas U TpUBHAJIbHAs). XMMHUUYECKUE CBOWCTBA BELIECTB,
OTHOCAIIMXCA K PA3IMYHBIM  KJJAcCaM HEOPTraHWYECKHX COCIMHEHMIA,

TCHCTUYCCKAsA CBA3b HCOPTaHNYCCKUX BCIICCTB

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 O6paTI/IMOCTI/I,




1.4

0 y4YacTHUI0 KaTalu3atopa). OK30- W  DSHIOTEPMUYECKHE  PEaKIuH,

TEPMOXHUMHUUYECKHUE ypaBHEHUs. [IoHATHE O CKOPOCTU XUMUYECKON PEAKIIUU

[Tonarue 06 0OpaTHUMBIX M HEOOPATUMBIX XUMHUYECKUX peakuusx. [loustue o
TOMOTEHHBIX U TeTePOTeHHbIX peakuusx. [IoHsATHEe 0 XUMHUYECKOM PaBHOBECHH.
@akTopbl, BIUSIONIME HA CKOPOCTh XMMHUYECKOH pEaKUMUd M TOJ0KEHUE

XUMHYECKOI'O paBHOBECHUA

L.5

1.6

1.7

2.1

OKUCIINTENIbHO-BOCCTAHOBUTENIbHBIE ~ pPEaKLUH,  JIEKTPOHHBIH  OamaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHON  peakuuu. CocraBiieHWE  ypaBHEHHMH
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX ~PEAKIMHA C HCHOJIb30BAaHMEM METOJa

ANEKTPOHHOTO OaslaHca

Teopust 2JIEKTPOIIUTUUECKONH TUCCOLMALUU. DJIEKTPOIUTHI U HEIIEKTPOJIUTHI.
KaruoHnsl, aHnoHbl. MeXaHu3M IUCCOLMAIMK BEIIECTB C Pa3IMYHBIMU BUAAMU
xuMudeckon cBsizu. CteneHs auccouuanuu. CUIbHBIE U Ca0ble JIEKTPOJIUTHI.
Peakiiun voHHOro oOMeHa. YcCIOBUS INPOTEKaHUS PeaKkLUi MOHHOro oOMEeHa,
IIOJIHBIE U COKpAalEHHbIE HOHHBIE YypaBHEHMsI peakuuid. CBONCTBa KHUCIOT,
OCHOBaHMH U coJieil B CBeTe MpeACTaBICHUNH 00 3JIEKTPOIUTUYECKOM

nuccounanuu. KauectBeHHble peakunu Ha MOHBL. [loHsATHE O TMapOIIN3E coneit

XUMHUYECKUI SKCIIEPUMEHT: O3HAKOMJICHHE C MOJCIISIMH KPUCTAJLUTHYECKHX
pPEIIETOK HEOPTaHMYECKUX BEIIECTB — METAJUIOB M HeMeTaioB (rpadura u
anmMasa), CIIOKHBIX BELIECTB (XJIOpWAa HATpUs); MCCIIETOBAHUE 3aBUCHMOCTH
CKOpPOCTH XHWMHUYECKOM peakluu OT BO3JAEUCTBUSA pa3INMYHbIX (DAKTOPOB;
UCCIIEIOBAaHUE  JJIEKTPOIIPOBOJHOCTH  PACTBOPOB  BEILIECTB,  Ipoliecca
JIMCCOIMALNM  KHUCJIOT, INenouel M comell  (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEPHAJIOB); TPOBEJIEHHE OINbBITOB, HWUIIOCTPUPYIOUMX MPU3HAKU
MIPOTEKaHUs peaKklMii HOHHOTO 0OMeHa (0O0pa3oBaHuE OCajKa, BbIAEIECHUE ra3a,
o0pa3oBaHUE BOJbI); OINbBITOB, HWUIIOCTPUPYIOUIMX HPUMEPHI 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 MOIU(PHUKAINN
KHCIIOpo/ia U cepbl. XUMHUYEcKue cBoiicTBa cepbl. CepoBOIOpOA, CTPOEHUE,
dusnueckue W XUMHUYECKHE CBOHCTBA. OKCHIBI CEepbl KaK MPEICTABUTEIH
KHCIIOTHBIX OKcuAOB. CepHasi KUCIOTa, PU3NYECKUE U XMMHYECKHE CBONCTBA
(obmme Kak mpeAcTaBHTENS Kiacca KHCIOT W crernuduueckune). XuMHUISCKHUE
peakuuu, JeKalue B OCHOBE MPOMBILIUIEHHOTO Croco0a IMONY4YeHUs CEpHOM
kucnotThl. Ilpumenenue. Conn cepHON KHUCIIOTHI, Ka4eCTBEHHAsl pEaklMs Ha
cynbdar-uoH. HaxoxxneHnue cepel U €€ COeMHEHUN B MpUpoje. XUMUYECKOEe
3arpsi3HEHUE OKPYXKAIOIIEH Cpelbl COCAMHEHUSIMU CEPbl (KUCIOTHBIE JTOXKIH,

3arpA3HCHUEC 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 CBOMCTBa, mosydenue. lcmonb3oBanue QocdaroB B kauecTBe

MUHEpaJIbHBIX YA00peHHit

2.5

OO6miass xapaktepuctuka 3rneMeHToB I[VA-rpymmbl. OcoOEHHOCTH CTPOECHHUS
aTOMOB, XapaKTepHble CTENEHU OKHUCIEHUS. YIJIepoJ, aJUIOTPOIHBIE
Moau(UKaAIMK, PACIPOCTPAaHEHHE B TMPUPOAE, (U3HUECKHEe M XUMHYECKHE
cBoiictBa. Axcopomusi. Kpyrosopot yriepoaa B mpupone. OKcumbl yrieposa,
uX (U3NYECKHe M XUMHUYECKHE CBOMCTBA, EHCTBHME Ha JKUBBIE OPTraHU3MBI,

IMMOJIYUYCHHEC U ITPUMCHCHHC. OKOJIOTHIECKHUE HpO6J’I€MBI, CBsA3aHHBIE C OKCHAOM




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
yraepoja (MeTaH, 3TaH, JTUJIEH, AaleTUJICH, STaHOJ, JIMIEPUH, YKCYCHas
kuciora). X cocraB m xumudeckoe crpoeHue. [loHstre o OHMOIOTHYECKH
BOKHBIX BEILECTBAX: XKHUpax, OenIKax, YIrJIeBoJax — M HUX POJU B KU3HU
yeyoBeka. MarepuaibHOE €IUHCTBO OPTaHMYECKMX W HEOPraHHMYECKHUX

COE€IUHEHUN

Kpemuuii, ero ¢usnueckue u XHUMHUYECKHME CBOWCTBA, IMOIY4YEHHE U
npumenenue. CoenuHeHus: KpemMHus B mpupoze. OOmmue mpenctaBieHus 00
okcuae kpemuusi(IV) u kpemuueBoii kucinote. CHIMKAThI, UX UCIIOIH30BAHUE B
OBITY, METUIIMHE, MPOMBIIIIEHHOCTU. BakHel1e cTpouTeabHble MaTepHAaIbl:
KepaMHKa, CTEKJIO, IIEMEHT, OeToH, ene300eToH. [Ipobnembr Oe3omacHOro

HCIIOJIb30BAHHA CTPOUTCIBbHBIX MATCPHUAJIOB B HOBCGﬂHCBHOﬁ JKHU3HHU

2.8

XUMHUECKUI HKCHEPUMEHT: M3ydeHHuEe OOpa3lloB HEOPraHWYECKHUX BELIECTB,
CBOMCTB COJISTHOM KHUCIJIOTBI; IIPOBEICHHE Ka4E€CTBEHHBIX PEAKIHMHA HA XJIOPHUA-
HMOHbl M HaOJIOJEHHE NPU3HAKOB HUX IPOTEKaHMs; OIBITHL, OTpa’KaroIINe
¢u3nyecKkre 1 XMMUYECKHE CBOMCTBA raJIOT€HOB M UX COEAMHEHUN (BO3MOYKHO
UCIOJIb30BAaHNE BHJIEOMATEPUANIOB); O3HAKOMJICHME C 00paslamMH XJOpUIOB
(ramoreHuIoB); O3HAKOMIIGHHE C oOpa3laMu cepbl M €€ COCIUHEHHUSIMU
(BOBMOXKHO ~ MCIIOJIb30BaHME BHJEOMAaTepHalioB); HAOJIOJEHHE Mpolecca
oOyriauBaHUs caxapa MOJl JEHCTBHEM KOHIIEHTPUPOBAHHOM CEpHOM KHUCIIOTHI;
M3Y4YeHHE XMMHMUYECKUX CBOMCTB pa30aBICHHON CEpHOW KHUCIOTHI, IPOBEIACHHE
KayeCTBEHHOW peakuuud Ha Ccynb(ar-uoH U HaONIOJeHHe Tpu3HaKa eé
MIPOTEKAHUS; O3HAKOMJIEHUE ¢ (PU3NYECKUMH CBOIICTBaMM a30Ta, pocdopa u ux
COoeMHEHUI (BO3MOXKHO UCIIOJIb30BaHUE BHJEOMATepHaloB), 0OOpa3laMu
a30THBIX U (OCHOPHBIX YAOOpPEHU; TOJy4eHHe, COOMpaHue, paclo3HaBaHue U
U3Y4YEHHE CBOICTB aMMMAaKa; IPOBEICHHME KaueCTBEHHBIX pPEAaKIHMi Ha HOH
aMMOHHUA U ¢ocaT-uOH U U3yYEHHE TPU3HAKOB HUX IPOTEKaHMUS,
B3alMOJEICTBUE KOHIIECHTPUPOBAHHOM a30THON KHUCJIOTBHI C MEABIO (BO3MOKHO
UCIOJIb30BaHUE BUJICOMATEPHUATIOB); H3yUYE€HHE MOJIeNed KpHUCTaNINYECKUX
pemwiéTok anmasza, rpadura, ¢yulepeHa; O03HAKOMJIEHHE C IPOLIECCOM

azicopOLMU pacTBOPEHHBIX BEIIECTB aKTHBUPOBAHHBIM YIJIEM U YCTPOMCTBOM




MPOTHBOTa3a; MOJy4YEeHUE, COOMpaHHe, PAClo3HaBaHWE W W3YYECHUE CBOWCTB
YIJIGKHCIIOTO Ta3a; IMPOBEACHUE KAYEeCTBEHHBIX pPEaKIUid Ha KapOoHAT- W
CWJIMKAT-HOHBl M W3yYeHHE NPU3HAKOB KX TPOTEKaHUS; O3HAKOMIICHHE C
HpOI[YKI_[I/ICf/’I CUJIMKATHOU IMPOMBINIJICHHOCTH,; PCIICHHUC SKCIICPUMCHTAIbHBIX

3aaa4 110 TEMC «BaykHene HeMeTabl 1 HX COCAHNHCHU

Meramnsl 1 BX COCOAUHECHUA

3.1

OOwiast XapakTepuCTUKa XMMUYECKUX JIEMEHTOB — METAJVIOB HA OCHOBAHUM UX
nonoxenuss B Ilepuonuueckor cucreMe XHMMHYECKUX dieMeHToB J[.U.
Menpeneesa u crpoeHus aroMoB. CTpoeHue MeTaiuioB. MeTamnueckas CBs3b U
METaJJIMYECKasl ~ KpUCTallIndeckass pemérka. OJEKTPOXUMHUYECKUH  psif

Hapr[}KeHI/Iﬁ MCTAJJIOB

3.2
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duznyeckue U XUMUYECKUE CBOICTBA MeTauioB. O0Imue croco0bl MONTyYeHUS
MeTasuioB. [loHsATHE O KOPPO3UU METAIIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT
koppo3uu. CriaBsl (CTallb, YyT'YH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHE B

OBITY M IPOMBIIICHHOCTH

[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 IISCJIOYHBIX 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
MarHus W Kauplius. Baxuelmme coeauHeHus Kaiablus (OKCHA, TUIPOKCHUI,

conu). JKECTKOCT BOJIBI U CIIOCOOBI €€ yCTpaHEHHs

3.5

3.6

AmomMuHuil: nonoxkenue B Ileproauueckoil cucTeMe XUMHYECKHX 3JIEMEHTOB
JI.. MenneneeBa; CTpOCHHE aroMa; HaxoxkaeHue B npupoae. dusmdeckue u
XMMUYECKHE CBOMCTBA allOMUHHMSI. AM(OTEpHBIE CBOICTBA OKCHUJIA 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 IOTyUYEeHUE

3.7

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

ux (u3nUecKkUMH CBOMCTBAMHU; H3YYEHHE pE3yJIbTaTOB KOPPO3UH METAIJIOB




(BO3MOXHO HCITOJIb30BaHUE BHJICOMATEPHAIIOB), 0COOEHHOCTEH
B3aUMOJCHCTBUS OKCHAA Kajdbllud ¢ HATpus C BOJOM  (BO3MOXHO
HCIIOJIb30BaHUE BHJICOMATEPHAIIOB); HMCCIICIOBAHUE CBOWCTB KECTKOW BOJBI;
mpoiiecca TOpPEHHUsS Kejle3a B KUCIOpoAe (BO3MOXKHO — HCIIOJIb30BAHHE
BHJICOMATEPHAIIOB); TPU3HAKOB MPOTEKAHUS KAaYeCTBEHHBIX PEaKIIMi Ha HOHBI
(Marnusi, xanbiusi, anoMuHus, uuHka, sxkeneza(ll) u sxenmesa(Ill), memu(Il);
HaOJII0JICHUE W ONMMCAaHWE MPOIIECCOB OKpAIIMBaHUs IJIAMEHW MOHAMH HATPUS,
Kaius W Kajnblusa  (BO3MOXKHO  HMCIOJIb30BAaHUE  BHUJIEOMATEPHAIIOB);
rccaenoBaHrue aMm(GOTEPHBIX CBOWCTB THUAPOKCHIA ATIOMHHHUS W THAPOKCH]IA
LIMHKA; PEIICHHE IKCIIEPUMEHTAIBHBIX 3a7a4 10 TeMe «Baxxueiime MeTauuibl U

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 nmoMomp Ipru XUMHYCCKHUX OXOrax Hu

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 6LITy U IIPOMBINIJICHHOCTH

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 OBIIIET'O OBPA30OBAHUSA

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 TMI03HABa€MOCTU SIBICHUI MPUPOJbI, MOHUMAHHUE OOBEKTHUBHOU
3HAYUMOCTH OCHOB XMMHYECKON HAyKH Kak OOJaCTH COBPEMEHHOTO
€CTECTBO3HAHHUSA, KOMIIOHEHTa OOHIel KyNbTypbl M MPAKTHUYECKON
JESTEIIbHOCTH 4YeJIOBEKa B YCIOBHUAX COBPEMEHHOIO OOIIECTBA;

INOHUMAHHEC MECTAa XUMHU CPEAU APYIr'UX CCTCCTBCHHBIX HAYK

1.2

1.3

O HAYYHbIX MCTOJAaX IO3HAHUA, B TOM YUCIIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCTOAAX HMCCICAOBAaHUA BCIICCTB W HUIYUCHUA
XUMHNYCCKHX peaKHHﬁ; YMCHHC HCIIOJIB30BAaTh MOICIHN JJIA

00BICHECHUS CTPOCHUSA aTOMOB U MOJICKYJI

o cepax npodeccHoHaTbHOM AEATETBHOCTH, CBA3aHHBIX C XUMHEH U
COBPCMCHHBIMHN TCXHOJOIusAMH, OCHOBAHHBIMU Ha JOCTHIKCHUAX
XMMHYECKOH HayKH, YTO IIO3BOJHUT OOYYArOIIMMCS paccMaTpHBaTh
XUMHUIO Kak cepy cBoelt Oyayuieil npopeccuoHanbHON AesITENbHOCTH
U ClleaTh OCO3HAHHBIM BHIOOP XMMMHU Kak MPOQUIBHOTO MpenMeTa

P TIEPEXO0/I€ Ha YPOBEHB CPETHETO 00IIeT0 00pa30BaHMs

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 aTOMHAasi WU MOJIEKYJSpHas
MaccChl, KOJIMYECTBO BEIECTBA, MOJIb, MOJIApHAs Macca, MOJISPHBIN
00BEM, OKCHJ, KHUCIOTa, OCHOBAaHHUE, COJIb (CpedHsisi), XUMUYeCKas
peaKIusi, peakluh COCIUHEHUsS, PEaKIUW Pa3JIOKECHUS, pPEaKIuI
3aMeIIeHUs, peaKIui OOMeHa, TeIUIoBOW A(PQEKT peakiuu, dK30- U
SHIOTEPMUYECKUE PEAKIIMH, PACTBOP, MACCOBasi JIOJISI XHUMHUYECKOTO
AJIEMEHTA B COEMHEHUH, MaccoBas J10JI1 U MPOLIEHTHAs! KOHLEHTPALIUS

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




opOuTanb, paguyc aTroma, BaJIE€HTHOCTb, CTENEHb OKHCIIECHUS,
XUMHYECKAs CBS3b, JIEKTPOOTPULIATEIBHOCTD, TIOJISIPHASL U HETIOJIIpHAs
KOB&JICHTHAs  CBsI3b, MOHHAas  CBsI3b, METaLIM4ECKas  CBA3b,
KpUCTA/LIMYeCKass peleéTka (aToMHas, MOHHas, MeTaJuInJyecKasi,
MOJIEKYJISIpHAs), MOH, KaTHOH, QHMOH, 3JEKTPOJIUT M HEAJIEKTPOJIHUT,
DIIEKTPOJIMTUYECKAsT ~ JUCCOLMANNS, PEaKIUd HMOHHOTO OOMEHa,
OKHUCIIUTEIIbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKLMM,  OKUCIUTEIb  H
BOCCTAHOBUTEJNIb, OKHMCICHME M  BOCCTAHOBIECHHME, DIIEKTPOJIN3,
XMMUYECKOE pAaBHOBECHE, OOpaTHMMble U HeoOpaTUMble peakivH,
CKOPOCTb XUMHUYECKOW peakumu, Katanusarop, IIJIK, xopposus

MCTaJIIIOB, CIIJIaBbI

22

OCHOBOIIOJIATAIOLINE 3aKOHbl XUMHM: 3aKOH COXPaHEHHsI Macchl,
nepuonnueckuil 3akoH J[.M. MenneneeBa, 3aKOH INOCTOSHCTBA

COCTaBa, 3aKOH ABOI‘aI[pO

23

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 YHOOpEHUs, METaUIbl U CIUIaBBI,
HOPOAYKTBl MepepabOTKU NPUPOAHBIX HCTOUYHUKOB YIJIEBOJOPOIOB
(yrnsi, mpupoAHoOro rasza, HeTH) B OBITY, CEITBCKOM XO35HCTBE, Ha
IPOM3BOJICTBE M TOHUMAaHHUE 3HAUYEHUS >KUPOB, OENKOB, YIJIEBOJOB
JUIsL OpraHr3Ma 4eoBeKa; yMEHUE TPOrHO3UPOBaTh BIUSHUE BEIIECTB
U XMMHYECKHUX IPOLECCOB HA OPraHU3M YEJIOBEKAa M OKPYKAIOLLYIO
IPUPOJHYIO CpEny

YMEHHME HHTErpUpOBAaTh XMUMHUYECKHE 3HAHUS CO 3HAHMSIMHM JIPYTHX

yueOHBIX MPEIMETOB

33

HaJIMYMe OmbITa paboThl ¢ Pa3NTUYHBIMU MCTOUYHUKAMHU HH(pOpMaIUU
0 XUMHUU (Hay4yHass W HAay4HO-TIOMYJISpHas JHUTepaTypa, CIOBapH,

CIIPAaBOYHHUKHU, HHTEPHET-PECYPCHI)

34

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 M CHMBOJMYCCKOTO

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




YpaBHEHUN  XUMHYECKHMX  pEaKIUi; OCHOBAMHM  XHMHUYECKOU
HoMmeHKnatypsl (IUPAC u TpuBHanbHOI)

YMeHne oOBACHATH CBsI3b MOJOXKEHHs 31eMeHTa B Ilepuoandeckoit

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 MEPHUOAOB, KNS U KaJbIU
IIpencraBienue 0  MEPUOJMYECKONM  3aBUCUMOCTHM  CBOWCTB
XUMHUYECKHX 3JIEMEHTOB (paguyc aroma, 3JEeKTPOOTPULIATEIbHOCTS),
6 OPOCTBIX W CIOXKHBIX BEIIECTB OT IIOJOXEHUS JJIEMEHTOB B
[lepuoanueckoit cucremMe (B MalbIX NEpPUOAAX U TJIABHBIX
HOJTPYIIax) U AJIEKTPOHHOTO CTPOCHUS aToMa
7 YMmenne kinaccuumpoBarh:
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 KPHUCTALIMYECKOW CTPYKTYpHl B
' COEMHEHUSX
8.3 XapakTep Cpeabl B BOAHBIX PACTBOpPAX BEIMIECTB (KUCIOT, OCHOBAHHIA)
8.4 OKUCTTUTENh U BOCCTAHOBHUTEIb
9 YMeHne xapakTepu3oBarh (U3NIECKHe U XUMHUECKHE CBOMCTBA!
MPOCTHIX BEIIECTB (KUCIOPOJ, O30H, BOJOPOJ, TpaduT, anmas,
9.1 KpeMHUu#, a3oT, ¢ocdop, cepa, XJOp, HATpUW, Kaluid, MarHui,
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! yrnepoaa (I u 1V), kpemuus (IV), azora u gocdopa (111
u V), cepet (IV m VI), cepuucras, cepHasi, a30TuCTas, a30THasd,
dochopHas, yronpHas, KpeMHHEBAsE KUCIOTa U UX COJIH)
9.3 IIPOTHO3MPOBAaTh M  XapakTEepU30BaTh CBOMCTBA  BEUIECTB 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 YHUCIIE:
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 [0 YpPaBHCHUSAM XHMHUYCCKUX PEAKIUH W HAXOAHWTh KOJIUYECCTBO
' BelecTBa, 00bEM U MacCy peareHTOB WIH MIPOIYKTOB PEaKIUU
12 Bnanenue (3HaHHE OCHOB):
OCHOBHBIMH  METOJAAaMH  HAy4YHOro  TMo3HaHUs (HaOIrozeHue,
1 HU3MEpeHHe, SKCIIEPUMEHT, MOJICTTUPOBAHNUE) ITPH H3yYSHUH BEIIECCTB U
' XUMHUYECKUX SBIICHUH; yMeHHEe Cc(hOpMynupoBaTh MpodieMy U
MIPEITIOKUTE MTYTH €€ PEIICHUS
129 0e3omacHOM pabOThl ¢ XUMHUYECKMMH BEIIECTBAMH, XHUMHUYECKOM
' MOCyAOH U JabopaTOpHBIM 000pyAOBaHUEM
MpaBHJIaMy O€30MaCHOTO OOpPAIEHHUS C BEIIECTBAMU, UCTIOIB3YEMBIMU
B TMIOBCEHEBHOW JKM3HHU, TIPABUJIAMH TTOBEJICHUS B IEISIX COSpPEeKEHUS
123 3I0pPOBbSI U OKPYXKAIOILIEH MPUPOIHON Cpeabl; MOHMMAaHUE Bpenaa
' (omacHOCTH) BO3ICHCTBHSI HAa JKHUBBIC OPTaHU3MBI ONPEACIEHHBIX
BEIIIECTB, CMOCOOOB YMEHBIICHHS U MPEAOTBPAICHUS UX BPEAHOTO
BO3JICUCTBUSA
3 Hannuue mpakTHYeCKUX HABBIKOB TUIAHUPOBAHUS U OCYIIECTBIICHUS
CIICTYIOIINX XUMHYECKUX 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

U3ydeHHe crioco0OB pa3eieHHs CMecer

13.3

IMOJIY4CHHUE KHUCIOpoaa M H3YUYCHUC C€ro CBOfICTB; IIOJIYYCHHE
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

pPacTBOPEHHOTIO BEILIECTBA

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

KHUCJIOT U LIeJI0oYei

UCCIICJOBaHME W ONMCAaHWE CBOMCTB HEOPraHWYECKHX BEILIECTB
Pa3IMYHBIX KJIACCOB; U3YyYEHUE B3aUMOJEUCTBUS KHUCIOT C METaJUIaMH,
OKCHIAMH  METaJUIOB,  PAacTBOPUMBIMM M HEPacTBOPHUMBIMH
OCHOBAaHUSIMH, COJIIMHM; IIOJIY4YEHHE HEpPAaCTBOPUMBIX OCHOBAHMUIA;
BBITECHEHHE OJHOIO MeTajlyla JpyrMM W3  pacTBOpa  COJIU;
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
JUCCOLUAIMA», «BakHelmme HeMeTalulbl U HUX COCIUHCHUA»,

«Baxxaelmme MeTaIbl 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

NPEJCTaBIATh pPE3yibTaThl AKCIIEPUMEHTa B (OpME BBIBOJOB,
JI0Ka3aTeiabCcTB, Tpa@UKOB M TaOMUI] W BBIABIATH SMIMPHUECKUE
3aKOHOMEPHOCTHU

YCTaHABIIMBATh CBSI3U MEXJY PeabHO HAOIIOJaeMbIMU XUMHUUYECKUMHU

SABJICHUAMMU U IPOLCCCaMU, NPOUCXOAAINIUMA B MAKPO- U MUKPOMHUPE,

OO0BSACHATH IPUYUHBI MHOTOOOPAa3Hsl BEILIECTB




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

Koxa

1.1

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

HepBOHa‘-IaJIBHBIG XUMHUYCCKUC ITOHATHUA

YucTeie BemecTBa U cMecu. CiocoObl pa3fieiieHus: cMecei

1.2

1.3

ATOMEI H MOJICKYJIBL. Xumudeckue diieMeHTB. CHMBOIBI  XUMHYSCKHX

9JICMCHTOB. HpOCTHe " CJIOXKHBIC BEIICCTBA.

Xumnueckasi popmysa. BareHTHOCTh aTOMOB XMMHUYECKHX 1eMEHTOB. CTENeHb

OKHUCJICHUA

1.4

3aKOH IIOCTOSIHCTBA COCTaBa BCIICCTB. OTHOCHTENLHAsA aTOMHas Macca.
OTtHOCHUTEILHAS MOJICKYJIsIpHasd mMacca. MaccoBast goas XHMHYSCKOr0 dJIEMCHTA

B COCIUMHCHNU

1.5

1.6

KomnyectBo BemectBa. Moab. MomnspHas Macca. MoJisipHbIii 00BEM Ta3o0B.

B3anMoCBsI3b KOJIMYECTBA, MACChl M YUCIIA CTPYKTYPHBIX €IMHMUI] BEIIECTBA
®u3nyecKkue U XUMUYECKHE SIBIICHUsA. XUMUYECKAsl peakuus U €€ INpPU3HAKH.
3aKOH COXpaHEHMsI MAacChl BEIIECTB. XUMHUECKHUE YPAaBHEHUS

[lepnonnueckuii 3akoH u llepuomnueckass cucreMa XUMHUYECKHX JJIEMEHTOB

.. MenneneeBa. CTpoeHre aTOMOB

2.1

Ilepuoanueckuii 3akoH. Ilepuoguueckas cucrema XUMUYECKUX deMeHTOB J[. 1.
Menneneesa. Ilepuoael u rpynnsl. @U3NYECKUl CMBICII TOPSAIKOBOIO HOMEPA,

HOMCPOB II€pUOJa U TPYIIIbI 3JICMCHTA

2.2

Crpoenue aromoB. CocTtaB atroMHbIX sifep. M3orombl. DnexktpoHsl. CTpoeHue
AJIEKTPOHHBIX  000J0YeK AaTOMOB TEpBBIX 20 XHUMHUYECKHUX DIIEMEHTOB

ITepuoanueckoit cucremsl [I.11. Menneneesa

2.3

3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB XMMHUYECKUX 3JIEMEHTOB NEPBBIX TPEX
MEepPUOJIOB, Kalus, Kaiablug (paguyca aToMOB, SJIEKTPOOTPHUIIATEIHLHOCTH,
METaUIMYECKUX M HEMETaUIMYeCKMX CBOMCTB) W HMX COEAUHEHUH B
COOTBETCTBUU C TIOJOKEHUEM JJIEMEHTOB B Ilepuoguyeckoil 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 PEMIETOK (aTOMHas, MOHHAsA, MeTaJUIM4YecKasi),
3aBUCHMOCTb CBOMCTB BEIECTBA OT THUIIA KPUCTAUIMYECKOM PEIIETKH U BUIA

XUMHYECKOH CBSI3U

4.1

4.2

Baxuneimme MMPEACTABUTCIIN HCOPraHWYCCKHUX BEIICCTB. Hemerammer u ux

COCAMHCHUA. Mertamisl 1 uxX COCIUHCHUA

Knaccupukanuss u HOMEHKJIATypa HEOPraHUYECKUX COCAMHEHUN: OKCHIIOB
(coneoOpa3yromue: OCHOBHBIE, KHUCJIOTHBIE, amdoTepHbIC) u
HECO0JICOOpa3yIolIue; OCHOBAaHWM (IIENOYM M HEPACTBOPUMBIE OCHOBAHUS);
KACIOT  (KHCIOPOJCOACpKaMe ¢  OCCKUCIOPOIHBIC, OJHOOCHOBHBIE U

MHOTOOCHOBHBIE); COJICH (CPEIHUX U KUCIBIX)

@u3nyeckue M XHUMUYECKHE CBOMCTBAa MPOCTBIX BELIECTB-HEMETAJIOB:

BOJIOPOJIa, XJIOpa, KUCIOPO/ia, Cephl, a30Ta, hocdopa, yriepoaa, KpeMHUS

4.3

4.4

duznyeckue W XHMHUYECKHE CBOMCTBA IPOCTBIX BCHICCTB-MCTAJIOB: JINTHUA,
HaTpu:A, Kajlusd, Marovugd W KaJlblHs, aJIFOMUHHA, KCJIC34d. BHGKTI)OXI/IMI/I‘ICCKI/Iﬁ

A HAIIPSKEHUH METaJIOB

dusznyeckrue U XMMHUYCCKHE CBOICTBa BOOOPOJHBIX COGI[I/IHGHI/Iﬁ HEMCTAJIJIOB:

XJIOpOBOAOpOda, CCPOBOAOPOAA, aMMHAKA

4.5

®dusnyeckue ¥ XUMHYECKHE CBOMCTBAa OKCHUIOB HemeTramuioB: cepwl (IV, VI),
azorta(ll, 1V, V), docdopa(lll, V), yrnepona(ll, IV), kpemuus(IV). Ionyuenue

OKCHJOB HEMCTAIIOB

4.6

4.7

4.8

4.9

4.10

Xumnueckue cBoictBa okcunoB: MeTamoB [A-IIIA rpymm, munka, memu(ll) u

xkenesa(ll, I). TTonydyeHue okCUI0B METAIIIIOB

XVMHYECKHE CBOMCTBA OCHOBaHWI M aM(pOTEpPHBIX THAPOKCUAOB (Ha ImpUMEpe
TUAPOKCUAOB  aJIOMUHUSA, oKene3a, ULuHKa). Ilomyuenme ocHoBaHui U
aM(OTEpPHBIX THIPOKCHJIOB

OO0mue XMMHYECKHE CBOMCTBA KHCIOT: XJIOPOBOJAOPOIHOW, CEpOBOJIOPOIHOM,
CEpPHUCTOM, CEepHOM, a30THOH, (ochOopHOU, KPEeMHHEBOH, yroibHOU. OcoObie
XUMHYECKHE CBOMCTBA KOHLIEHTPUPOBAaHHOM CEPHOM W a30THOM KHUCIOT.
[Tonyuenune kucior

OO0mme XxuMHYECKUe CBOMCTBA cpenHuX conet. [lomyuenue coneit

[Tomyuenue, coOupaHue, pacrno3HaBaHUE BOJOPOJA, KHUCIOPOJa, aMMMaKa,

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

4.11

HOJ'Iy‘ICHI/IC aMMHMakKa, CCpHOfI U a30THOH KHCJIOT B IMPOMBIIIJICHHOCTH. O6H_II/IC

CIOCOOBI MOTYYECHUSI METAJIJIOB




4.12

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

XUMUYECKUE PEaKInu

5.1

Kraccudukarnuss XuMHYECKHX peakuuii Mo pa3IMyHbIM [IPU3HAKAM: [0 YUCITY H
COCTaBy YYAaCTBYIOIIMX B PEAKIMU BELIECTB, MO TemioBoMy 3¢pdekry, mo

M3MEHEHHMIO CTEIICHEH OKHCICHUS XUMHUYECKUX YJIEMCHTOB

52

53

54

5.5

TennoBoii 23 PeKT XUMHUECKONW peakluu, TEPMOXUMHUYECKUE YpaBHEHHS. DK30-

Y SHJIOTEPMUYECKUE PEAKIMU. TepMOXUMUUYECKUE YPABHEHUS
OKHCIUTEIbHOBOCCTAHOBUTENbHBIE peakiuu. OKUCIUTEIM U BOCCTAHOBUTEIIH.
[Ipouecchl  OKMCIAEHHSI M BOCCTAHOBJIICHMA.  ODJIEKTPOHHBIA  OajaHC
OKHCJIMTEIIbHOBOCCTAHOBUTEIBHON PEAKLIUN

Teopus anekTpoauTudecKko nucconuanuu. KaTuoHsl, aHMOHBI. DJIEKTPOIUTHI U
HEAIeKTPOIUThL. CUIIBHBIC U clTa0ble 3JIeKTPOIUThL. CTeNeHb JUCCOIHAIH
Peakiiuu monHoro obmeHa. YCIOBHS NMPOTEKAHUS PEAKIMA MOHHOTO OOMEHa,

IIOJIHBIC COKpaH_[éHHBIe HWOHHBIC YPABHCHUS peaKI_[I/Iﬁ

XuMus U OKpYyKaromasa cpeaa

6.1

BemectBa u Martepuansl B IIOBCEAHEBHOM JKM3HM 4eloBeKa. besomacHoe
UCTIOJIB30BaHUE BEUIECTB M XUMHUYECKHX pEaKIuil B jabopatopuu U OBITY.

HepBa;I moMoub IIpUu XUMHUYCCKUX O0KOIraX MU OTPABJICHUAX

6.2

XUMHYECKOE 3arpsi3HEHUE  OKpYyXKaroleil  cpeabl  (KHCIOTHBIE  JIOXK[IH,
3arpsi3HEHUE IOYBHI, BO3JyXa W BOJOEMOB), CIOCOOBI €0 TPEIOTBPAIICHHUS
[IpenenpHast nmomyctumas koHmentparus BemecTB (IIJJK). Pomp xumun B
peUIeHUH DKOJOTHYECKUX TMpoOjeM. YCuiIeHHe MapHUKOBOTO dddekra,

pa3pymi€eHue 030HOBOT'O CJI0s

6.3

6.4

[Ipumenenne cepswi, azora, docdopa, yriaepoaa, KpeMHUSI U UX COCTUHEHUN B
ObITY, MEAMLUHE, MPOMBIIUIEHHOCTH U CelbCKOM Xo3siicTBe. IlpumeneHune
METAJIJIOB U CIUIaBOB (CTaylb, YYryH, AIOPATIOMUHUMN, OpoH3a) B OBITY H
IPOMBIIIJICHHOCTH UX coeAuHeHuil. [ToHaTHe o Koppo3uu MeTaioB, OCHOBHBIE
CIOCOOBI 3aLIUTHI UX OT KOPPO3UU

[IpupoaHble HCTOYHUKU YIIIEBOAOPOAOB (Yroib, HPUPOIHBIM Ta3, HEPTH),

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

6.5

[lepBoHavyanbHbIE TOHSATHA OO0 OPraHWYECKUX BEIIECTBAX KAaK O COCTUHEHHSIX
yrieposa (MeTaH, 3TaH, STUJIEH, alleTUIeH, 3TaHOJI, TJIMLIEPUH, YKCYCHasl KUCIIOTa).
[TonsiTHE O OMOTOTUYECKH BaXKHBIX BEIIECTBAX: JKUpPaX, OENKax, YriaeBoJax — U uxX

POJIN B ) KU3HU YCIIOBCKA




Pacuérnr:

7.1 o ¢popMysIaM XUMHYECKUX COSTUHEHUHN
7.2 Macchl (MaccoBOi) 10JIM pPaCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 110 XMMHUYECKUM YpPaBHEHUSIM
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