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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIero oOpa3oBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUU K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepaibHON paboyeil mporpamMmbl
BOCITUTAHUS U C YYETOM KOHIEIIIUHU MPENnoaaBaHusl yaeOHOTo npeameTa «XuMus»
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIeH cTpaTeruu
oOyueHusi, BOCIUTAHUS M PA3BUTUSA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
npeaMera, YCTaHABJIMBAET 00s13aTEIHHOE MpeIMETHOE CoJiepKaHue,
MpeayCcMaTPUBAET PACIpPENEICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHHUE 10
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh M3YYEHHUS] XUMHU C Y4E€TOM  MEXKIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro TMpoliecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, ONpenensieT BO3MOXHOCTH TMpeAMeTa IS
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, a TaKkKe TPEOOBAHUN K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIed N3y4eHUs PEeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATEIbHOCTH O00YyYaromerocs IO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHWE XWMHH CIY’)KUT OCHOBOM Il (OPMHPOBAHUS MHPOBO33PEHUS
o0yyJaroierocsi, ero MpeACTaBICHU O MAaTePUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOJib UTpaOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIMU BEIICCTB B MPHUPOJE, O MYTSAX PEIICHHS TI00aTbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, YHEPreTHYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHnne xumuu:

CIOCOOCTBYET  pealiu3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopMHpOBaHUS KYJIbTYphI JIMYHOCTH, €€ 00111el U QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCUT BKJIaJ] B (POPMUpOBAHUE MBIIUICHUS W TBOPYECKUX CIIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4uyeOHOM  JIesTeIbHOCTH,
OKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHEIU(UKON HAYYHOTO MBIIUICHUS, 3aKJIaJIbIBAeT OCHOBBI
LETTOCTHOTO B3IJIsiIa HA €UHCTBO MPUPObI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
ATAroM B OPMHUPOBAHUHU €CTECTBEHHO-HAYYHOU TPAaMOTHOCTH 00YYaOIINXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K ECTECTBEHHO-
Hay4YHBIM 3HAHUSIM, K MPUPOJE, K YEITOBEKY, BHOCUT CBOM BKJIAJl B 9KOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHS B OOYYEHMHM XMMUM OOECIEUYMBAIOTCA CIEIM(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAHHBIM OTpa)K€HHWEM 0a30BOM HAYKH XMMHUH Ha ONPENEIEHHOM dTane €€
pa3BUTHSA.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUN
OPraHUYECKON XUMUH.

CtpykTypa coaepkaHusi MpOrpaMMbl IO XUMHUU cPopMHpOBaHA HAa OCHOBE
CUCTEMHOr0 noaxona K €€ m3ydeHnro. CopeprkaHue CKIIAJbIBACTCS U3 CUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IIOHITUN O XUMUYECKOU
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPHUHILMUITY
ITOCJIEA0BATEIBLHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOrO YPOBHS:

— a@TOMHO-MOJIEKYJISIPHOTO YUYE€HHS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuognueckoro 3akona J[. I. MeHnneneeBa kKak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpelacTaBlieHUd 00 3IEKTPOJUTHYECKON JMCCOLMAlMU BEUIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE OSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO
YPOBHSI K JPYyrOMYy, BBITIONHSSA (PYHKIUM OOBSCHEHUS U TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TMOIYyYCHHS
M3Yy4aeMbIX BEILIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MIPEACTABIICHNS] O XMMHYECKOM COCTABIAIOIIEN HAYyYHOW KapTUHBI MUpa B JIOTHKE
e€ CHCTeMHOW NpUPOJbI, IIEHHOCTHOIO OTHOIIEHWS K HAay4YHOMY 3HAaHHUIO U
MeTOoJaM TO3HaHMUS B Hayke. M3ydeHue XUMUU MNPOUCXOAUT C MPUBJICUCHUEM
3HAaHWN W3 paHee HW3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyX alolmuid Mupy,
«buonorus. 5—7 knacce» u «Pusuka. 7 Kiaccy.

[Ipy wu3ydyeHUH XUMHUM TPOUCXOAUT (DOPMHUpPOBAHME 3HAHUN OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JIEATEIIbHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBHI.
3amaya y4eOHOTO mpeaMeTra COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMUYECKUX
3HAHUN — BaKHEHUINUX (paKTOB, IMMOHATHMA, 3aKOHOB M TCOPETUUYCCKUX ITOJOKESHHM,
JOCTYIIHBIX 00OOIIEHUIT MHMPOBO33PEHUYECKOr0 XapakTepa, s3blka HAyKH, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMHUYECKHUX PEaKIuii, B (OPMUPOBAHUH U PA3BUTUHU MO3HABATEIbHBIX YMEHHUN U
UX T[PUMEHEHUH B YYEOHO-IIO3HABATEIBHOW M y4eOHO-UCCIIEI0BATEIbCKON
NesATEeIbHOCTH, OCBOCHHMM TpaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM >KU3HU.

[Tpu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3Ha4YeHHE MPUOOPENTU TaKUE 11T, KaK:

— (opmupoBaHHe MHTEIUIEKTYaJlbHO PA3BUTON JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbBHOMY TPUHATHUIO PEUICHUH,
CIIOCOOHOM a/IanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

—  HampaBJCHHOCTh OOYy4YeHHMs] Ha CHCTEMaTH4YeCKOe MpUOOIIEHUE
oOyJaromuxcss K CaMOCTOSITEIbHON MMO3HABATEIBHON JEATEIBHOCTH, HAYYHBIM
MeToJlaM MO3HaHMs, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrnieyeHune yCIOBH, CIOCOOCTBYIOIIMX MPUOOPETEHUIO O0YHArOIIMMUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIMI), MMEIOIUX YHUBEPCAIbHOE 3HAUCHUE IS
Pa3IMYHbIX BUJOB JIE€ATEIBHOCTH;

— (¢opmupoBanue o0Omed (YHKIMOHAIBHOM M  €CTECTBEHHO-HAY4YHOMH
TPaMOTHOCTH, B TOM 4YHCJIE YMEHHA OOBSICHATH W OLIEHUBATH SIBICHUSA
OKpY’KaoIlIer0o MHpa, WCIOJB3ysl 3HAHWS U OIBIT, MOJyYE€HHBIE MPH H3yYECHUU
XMUMHH, TPUMEHATh UX IpPU PEIIEHUH NpoOJeM B TMOBCEJHEBHOW XKHU3HU MU
TPYZIOBOM JIE€SITEIIBHOCTH;

— (QopmupoBaHue y O0Oyyaroumxcsd T'yMaHUCTHUECKUX OTHOILIEHU,
NOHMMAaHUS LEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
LEJIeCO00Pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM JEATEIBHOCTH B IEJSIX
COXPaHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHOMN Cpeabl;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIO U
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOCHHS OOINEYEIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY NpOGuis U HAmpaBIECHHOCTH AAbHEHIIIETO
oOy4eHus.

OOwiee YMCIO YacoB, OTBEAEHHBIX I M3yUyeHUs XHMHUU Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COAEPXKXAHUE OBYUEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NIOBEKAa. XUMHS B CUCTEME HAyK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BemlecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObI pa3ziesieHus CMeCei.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTsie U ClOXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumudeckas ¢opmyna. BaJeHTHOCTP aTOMOB XHUMHYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA CcocTaBa BewlecTB. (OTHOcHUTENbHAsT aTOMHas Macca.
OTHOcuTENnbHAsT MOJIEKYJIsIpHAasi Macca. MaccoBasi A0JII XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosb. MonsipHast Macca. B3auMoCBsI3b KOJIMYECTBA,
Macchbl W 4YHCJIa CTPYKTYPHBIX €AMHUI[ BemiecTBa. Pacuétel mo Qopmynam
XUMUYECKUX COCTMHEHUM.

Du3NYECKUE U XUMHUUYECKUE SBJICHUS. XUMHUECKas peakiuus U €€ MpU3HaKH.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XMMHUYECKUE ypaBHeHUs. Knaccudukarus
XUMHUUYECKUX PEaKIUi (COeTMHEHMS, Pa3JI0KEHUS, 3aMEIIeHUsI, OOMEHA).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOHW TMOCY/I0H, MpaBujiaMu paboThl B J1a00OpaTopuu 1
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM O00OpPYAOBAHHEM, U3YUCHHE U OMHUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHWUYECKHX BEIIECTB, HAOMIOJACHUE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUTICHUE M KOHJICHCAIMS BOJbI) U XMUMHYECKUX (TOpPEHHE CBEYH, MPOKAJTUBAHUE
METHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJla C KUCIIOTOMN) SBJICHUM, HAOII0IeHUE U
OMHUCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakiuil (pa3jokeHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
meau (I1) mpu HarpeBaHuu, B3aMMOCHCTBHE jkelie3a ¢ pactBopoM cosit meau (11),
U3Y4YeHHUE CIOCOOOB PA3JICICHHs] CMECE: C MOMOIIbI0 MarHuTa, (PUIbTpOBaHUE,
BbITIApUBaHUE, AUCTHWLIAIMA, XpoMaTorpadusi, MPoBEACHNE OYUCTKH MMOBAPEHHOMN
COJIM, HaONIOAEHWE W  ONUCAaHUE  PEe3yJbTaTOB  MPOBEACHHSI  OIbBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

BaxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIEeCTB

Bo3gyx — cMech razoB. CocraB Boznyxa. Kucimopon — 3inemMeHT U mpocToe
BelecTBo. Haxoknenuwe kucimopoia B TpUpoAe, (DU3MUYECKUE U XUMUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcupabl. I[lpumenenne xucnopoaa. CrnocoObl



MOJIYYCHHUST KUCIIopoda B JabopaTopuu W TPOMBINUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTpoItHas MoAUGUKAIISA KACIOPOaa.

TemnoBoil 3¢(}HeKT XUMHUECKON peaklud, TEPMOXUMHUYECKHE YpaBHEHHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

Bonopon — nsnemMeHT um mpocrtoe BemecTBO. HaxoxaeHue Bogopoaa B
npupoae, GU3MYECKHEe ¢ XHUMHYECKHE CBOWCTBA, MPUMEHEHHE, CIIOCOOBI
noixyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. PacyéTel Mo XUMUUECKUM YPaBHEHUSIM.

duznyeckue CBOMCTBa BOnbl. Boma kak pactBoputelib. PacTBOpEI.
HacepilieHHbIE M HEHACBIIIEHHBIE PAacTBOPBL. PacTBOPMMOCTH BELIECTB B BOJE.
MaccoBas 10Ji4 BEIECTBA B pacTBOPE. XUMUUYECKUE CBOMCTBA BOAbI. OCHOBaHUS.
Ponp pacTBOpoB B IpUpOZiE€ U B KU3HU 4eloBeka. KpyroBopor BoAbI B MPUPOJE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcunbl. Knaccuduxanus
OKCUJOB:  cosieoOpasyronie  (OCHOBHBIE, KHUCJOTHbIE, aM(OTEpHbIE) U
HecosneoOpazyronue. Homenknatypa oxcujoB. Dusnueckue U XUMHYECKHUE
CBOMCTBA OKCUIOB. [lonyueHnne okcuaos.

OcHoBanus. Knaccudukanuss ocCHOBaHMM: MIENOYM W HEPACTBOPUMBIC
ocHoBaHuA. HoMeHknatypa ocHoBaHni. PU3MYECKHE W XHUMHYECKHE CBOMCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kucior. Ousndeckue u
XMMHUYECKUE CBOWCTBAa KHUCHOT. Psan axktuBHoctn meramnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa cosieil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenune cosen.

['eneTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OMPEIECIICHUE COECPKaHU KUCIOpOAa B BO3AYyX€, MOTyUYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCIOpPOJa, HAOII0ICHUE
B3aUMOJICHCTBUS BEIIECTB C KHUCJIOPOAOM H YCIOBUS BO3HUKHOBEHHUS W
MpeKpalleHuss TopeHus (Mmokapa), O3HAKOMJICHHE C OOpa3laMH OKCHIOB U
OMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHWE W W3YYCHHE
CBOMCTB BOJIOpo/a (TOpeHHe), B3auMOeHCcTBHE Bojgopoaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJIEHUE 0Opa3llOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBHIO, IPUTOTOBIIEHUE pPACTBOPOB C OMNPEIEIEHHON
MacCOBOM J0Jiel pacTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOAbI C METaJLLIaMU
(HaTpyeM ©  KajubllueM) (BO3MOXHO HCIIOJb30BaHHWE BHUEOMATEpHAIIOB),



WCCJICIOBAaHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJIOICHNE W3MEHEHUS OKPACKM MHIMKATOPOB B PACTBOPAX KUCIOT M IIEIOUYEH,
uzydyeHue B3zaumopeiictBua okcupga menu (1) ¢ pacTtBopoMm cepHOW KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpal3aluH, IOJTYYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 pacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTANbHBIX 33/lad Mo TeMme «BakHeillne KiIacchl HEOPraHUYECKUX
COEIMHECHUI.

IMepuonuueckui 3axkoH u Ilepumognueckasi cucreMa XUMHYECKHX
iemeHnToB JI. NU. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble MOMBITKK KIAaCCU(PUKAIMM XUMUYECKUX 3JeMeHTOB. lloHsiTHe O
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIC METalIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[lepnonmueckuit 3axoH. [leproanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
N. MengeneeBa.  KopoTkonepuonHas ©  JIuHHONEepuoAHas  (OpPMbI
[Tepronnueckoii cucrembl xumuueckux 3nemeHToB [[. . Menneneesa. Ilepuoas
u rTpynmbl. OuU3WyecKUd CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB NEPUOAA U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX saep. M3oTomnel. DnekTtponsl. CTpoeHue
ANIEKTPOHHBIX  000JI0OYEK aTOMOB TepBbIX 20 XUMHMYECKHUX DJIEMEHTOB
ITepuonnueckoin cucremsl J[. M. MenneneeBa. XapakTepuCTUKAa XUMHUUYECKOTO
3JIEMEHTA T10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menneneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajJhyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IrpyIaM U epuoaam.

3nauenue [leproanueckoro 3akona u [leppoanvyeckoil CUCTEMBI XUMHYECKHUX
JJIEMEHTOB Ui pa3BUTUA Hayku W mpaktuku. [[. . MenneneeB — yuyéHbli U
IpaKIaHUH.

Xumudeckass cBa3b. KoBajieHTHass (TOJisipHass W HEMOJISIpHAs))  CBSI3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAA CBS3b.

Crenenb  okucieHus.  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHM.
[Ipornecchbl OKMCIEHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

H3y4eHHEe OOpaslloB BENIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBUE
TUIPOKCHAA LHMHKA C pPACTBOPAMHM KHUCJIOT W IIEJIOYEH, MPOBEACHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHUs, COCAMHEHNUS).

Mesicnpeomemnmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUHM B 8 KJacce
OCYILECTBIISIETCS YE€pPe3 HCIOJb30BaHUE KaK OOIIHUX EeCTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSATHUS: HAy4YHbIN (DakT, runoresa, Teopus,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMEePUOIUNIHOCTh, HAOIOIEHHE,
AKCIEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUIN 3apsll, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (GU3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUS, KOCMOC, ITaHEThI, 3BE31bI, COHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

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

9 KUJIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnognueckuit 3axoH. [lepuoandeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPHUOJOB, Kalaus, KaIbLUA U HX
COCMHEHUM B COOTBETCTBUU C TIOJOXKEHHEM 3JIEMEHTOB B llepuoanueckon
CUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHre BellecTBa: BHIBl XUMUYECKOW CBSI3U. THIBI KPUCTAIIMYECKHUX
PEUIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHUYECKOM CBS3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJlaccaM HEOPraHMYECKHUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTaHUUYECKUX BEUIECTB.

Knaccudukaiuysa XuMA4ecKUX peakiuii Mo pa3audHbIM MPU3HAKaM (IO YUCITY
U COCTAaBy YYacTBYIOIIMX B PEAKIUM BELIECTB, MO TerioBomy 3ddekty, Mo
W3MEHEHUIO CTENEHEeW OKMCIICHUSI XUMHUYECKUX 3JIEMEHTOB, N0 00OpPaTUMOCTH, MO
YYaCTHUIO KaTajln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHMUS.

[Tonsitue 0 ckopocTH xXumMudeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusix. [IoHATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [Tonstue o karanuse. [lonsTe 0 xumMruyeckoM paBHoBecuu. DakTOpBI,
BIIMSAIONIME HA CKOPOCTh XHMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
paBHOBECHSI.

OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJIEKTPOHHBIM  OanaHc
OKHCIIUTENIbHO-BOCCTAHOBUTEIHLHOMN peaKIuu. CocraBiieHue ypaBHEHUI



OKHCJIMTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEAaKUU C  HCHOJIb30BAHHEM  METOJIa
AJIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XxuMHU4eckoil cBsizu. CteneHs auccounanuu. CHUIbHbBIE U CIa0ble SJIEKTPOJIUTHI.

Peakiun noHHOTO 0OMEHa. Y CI0BHS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
MOJHBIE M COKpall€HHbIE HMOHHBIE YypaBHEHHUs peakiuil. CBOMCTBAa KHCIOT,
OCHOBAaHMM U cojJell B CBeTe TMpPEACTaBICHUN 00 AIEKTPOIUTHYECKOU
nuccounanuu. KauectBeHHbIe peakiii Ha HOHBL. [IOHSATHE O TMAPOIIU3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHME C MOJEIISIMA KPUCTALUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpuUs), UCCIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOU peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE HIIEKTPOIPOBOTHOCTH
pPacTBOpPOB BEWIECTB, IMpOLECCa AWCCOLMALMU KHUCIOT, IIEJIOYEed H  COJIeU
(BO3BMOKHO  HCIOJIb30BAHME BHUACO MAaTE€pUANIOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPU3HAKK  TMPOTEKAHUS  peakuuii HMOHHOro  OOMeHa
(oOpazoBanue ocajaka, BBIJIEJICHHE Tas3a, oO0Opa3oBaHHWE BOJbI), OIbBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIIBHBIX  PEaKUUU
(ropeHue, peakiuu pa3fioKEHUs, COSUHEHHUs), pAcliO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C IMOMOIIBIO KAYECTBEHHBIX pPEAKIMA HA HOHBI, PEIICHUE
DKCIIEPUMEHTAJIBHBIX 3a/1a4.

HemeTaJunibl 1 MX cOeIMHEHUS

OO6mast xapaktepuctuka TranoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHOB. XWMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3auMOJIEHCTBHE C METaUIlaMU, HEMeTa/ulaMu, IIeio4amMu). XJIIOPOBOIOPO/I.
CosisiHass KUCJIOTAa, XMMHUYECKUE CBOMCTBa, MOJydyeHHE, NpuMeHeHue. JlelicTBue
XJIOpa M XJOPOBOJOPOAA HA OpPraHW3M YeJIOBeKa. BaXHEWIHWe XJIOpUIbl U HX
HAXOXJCHUE B MPUPOJIE.

Oo6mas xapakrepuctuka 3neMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTereHu okucieHus. CTpoeHue u (HU3MYECKHUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIIN KUCIOPOIa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOOPOJ, CTpOCHUE, (PU3HUYECKHE U
XUMHUYECKUE CBOMCTBA. OKCHUIIBI CEepbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (QHU3HUECKHE W XHMHYECKHE CBOMCTBAa (0OIME Kak
MPEACTaBUTENST Kjacca KHCIOT W chenupuieckue). XHWMHUYECKHE pPEaKIuHu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOco0a MOMYYeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHor KUCIOThI. CONMM CEpHOM KUCIIOThI, KAYECTBEHHAs PEAKLIMS Ha



cyiabdaT-uoH. HaxoxaeHue cepbl u €€ COCOUHEHHH B MpHUpPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE IOXKIH,
3arpsiI3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUS.

OOmast xapakrepuctuka 37eMeHTOB VA-rpynnbel. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTEMEHU OKHUCIECHUS. A30T, paclpOCTPAHEHHUE B MPUPOJIE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoe. AMMHaK, ero
dusznyecKkre u XMMHUYECKHE CBOMCTBA, OMyYeHUEe U nmpuMeHenne. Cojau aMMOHUS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJlydeHHe, (U3MYECKUE U XHUMHYECKUE
CBOiicTBa (0OIIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  chenudpuyecKue).
Hcnonb3oBaHWE HUTPATOB M COJIEM aMMOHUSI B KauyeCTBE MHHEpAIbHBIX
yno0peHnil. XuMUYeCcKOe 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BOJMOEMOB). dDocdop,
ayoTpornHele Moaupukauuu ¢docdopa, u3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3ndIecKue U XUMHUUECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanue GpocharoB B KaUeCTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapPaKTEpHbIE  CTEIIEHW  OKHUCJIECHMUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(pUKalMM, PACIPOCTpaHEHWE B MNPUPOJE, (U3MUECKHE U XUMHUYECKHUE
cBoicTtBa. Ancopouus. Kpyrosopot yriepona B npupojse. Okcuasl yriepoja, ux
du3nueckue M XUMHUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
[OJlyY€HUE U MPUMEHEHHE. DKOJIOTMYECKUE MPOOJIEMBbl, CBSA3aHHBIE C OKCHIOM
yraepona (IV), rumoreza rino0anbHOrO TOTEIUICHUS KiIMMaTa, MMapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUecKue U XMMHYECKHUE CBOMCTBA,
noJiyueHue U npuMeHeHue. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B ObITY, MEIUIMHE, MPOMBIIUIEHHOCTH U CEJIbCKOM
XO34UCTBE.

[TepBoHayasibHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSIX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCTIOTA).
[IpupogHble HMCTOYHUKK YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
NPOAYKThl WX mepepaboTku (OEH3WH), UX POJb B OBITY M MPOMBIIUIEHHOCTH.
[TonsiTe 0 OMOJIOTUYECKU BAXKHBIX BEILIECTBAX: )KMpax, OeKax, yriieBogax — U ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCJIMHEHU.

KpemHuuii, ero ¢usnueckue W XHUMHYECKHUE CBOMCTBA, IMOJIYy4YEHUE U
npuMmeHenue. CoenuHeHHs KpeMHusi B mnpupoze. OOmue mnpeacTtaBieHuss 00
okcusie kpemaus (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIOIb30BaHUE B
ObITY, B MPOMBIIUICHHOCTH. BaxxHeine cTpouTelbHble MaTepHallbl: KepamHKa,



CTEKJIO, IIEMEHT, OeTOH, *kene300eToH. [IpobieMbl 6e30macHOro MCHOIb30BaHUS
CTPOUTEIBHBIX MATEPUAIIOB B IOBCETHEBHON KU3HHU.

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa30B HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
UX TIPOTEKaHMs, OMBITHI, OTpaxaromue (U3NYECKHUE U XUMHUYECKUE CBOICTBA
TraJOr€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJIb30BAaHWE BHUAEOMATEPUATIOB),
O3HAKOMJIEHHE C 0O0pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMIJICHHE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUATIOB), HAOMIOICHUE TIpoliecca OOYTiIMBaHUs caxapa Mo AeHCTBUEM
KOHIICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3y4YEHUE XHMHYECKHX CBOMCTB
pa30aBIEHHOI CEPHOM KUCIOTHI, MPOBEAECHUE KAUECTBEHHON PeaklMK Ha Cyab(dar-
WOH W HaOJIOJieHWEe TNpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJICHHE C (PU3HMUECKHUMU
cBoiicTBaMu a3zora, ¢ochopa MU HUX COCIUHEHHH (BO3MOXKHO HCIIOJIb30BaHUE
BHJIEOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEHUH, MOTyYeHUE,
coOupaHue, pacro3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEJCHHE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHMS U PochaT-uoOH U M3yUYCHHE MPU3HAKOB
UX IPOTEKaHHUsI, B3AMMOJICHCTBUE KOHIIEHTPUPOBAHHON a30THOW KUCJIOTHI C MEJIbIO
(BO3MOKHO HCIIOJIb30BaHUE BHJIEOMATEPHUAIIOB), U3yUYCHHE Mozenein
KPUCTAUIMYECKUX peIIETOK aiMasza, rpadura, ¢yiepeHa, O3HAKOMIICHUE C
MPOIIECCOM  aJCOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM U
YCTPOMCTBOM NPOTHBOras3a, MoJyueHue, coOupaHue, pacro3HaBaHUE M U3y4YeHUE
CBOMCTB YIJIEKHCIIOTO Tra3a, MPOBE/ICHNE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-MOHBl W HW3YYE€HHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIIMEH CHUJIUKATHOM MPOMBIIIJIEHHOCTH, PEIICHUE HSKCIEPUMEHTAIBHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauTbl M UX COCTUHEHUS.

MeTaJiibl 1 MIX COeIMHEHU S

OO01mast XxapakTepUCTHKAa XUMHUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBAHUH
ux TmnonoxeHus B llepmogmyeckor cucrteMe xumuueckux daeMmeHTtoB J[. W.
MenpeneeBa u ctpoeHusi arToMoB. CTpoeHue MeTauioB. MeTamnmyeckas CBs3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKAss  PEIIETKA.  DJEKTPOXUMUYECKHMH  PAX
HaMpsHKeHUH MeTawioB. du3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mue
CIOCOOBI TIONTy4eHHUs] MeTauioB. [loHATHE O KOPpPO3WM METALIOB, OCHOBHBIC
crocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie meTamnel: nonoxeHue B llepuoanyeckon cucreme XMMHUYECKHX
sanemeHntoB JI. M. MeHaeneeBa, CTpOCHHME MX aTOMOB, HaXOXJECHUE B MPUPOJE.
du3nyecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUuasl 1



TUIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHne WIENOYHBIX METAUIOB MU MX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIbI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuoanueckont cucreMe xumuueckux aneMeHToB JI. 1. MenneneeBa, ctpoeHue
MX aTOMOB, HaX0XJEHUE B Npupoae. PU3NUEeCKUEe 1 XMMUUYECKUE CBOMCTBA MarHus
U Kaiblus. BaxuHelmne coequHeHHs KalblUsl (OKCHUI, THUAPOKCHUI, COJIN).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMuHUN: TIo10)keHue B [leproindeckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenpgeneeBa, CTpoEHHE atoma, HaXOXAcHWE B mpupoae. Dusnmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THAPOKCHIA
aJIIOMMHMUSI.

Kenezo: nonoxenne B [lepuognueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpoeHHE aroma, HaxoxIcHUEe B mnpupone. Duzmueckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI M conn xkenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyYEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3NUYECKUMU
CBOMCTBAMH, H3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3HMH  METALIOB  (BO3MOXKHO
WCIIOJIb30BaHUE BHUJCOMATEPHATIOB), OCOOCHHOCTEH B3aWMOJCHUCTBUS OKCHIA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, ITPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3BMOXKHO  HCIOJIb30BAaHWE  BHJICOMATEPHAIOB), TPH3HAKOB  IMPOTEKAHUS
KAYECTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KIbLHS, aIFlOMUHUS, [IUHKA, JKEJIe3a
(1) u xene3a (1), meau (1), HabmMrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THAPOKCHUIA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAIbHBIX 3a71a4 1Mo TeMe «Baxknenime
METAaJlJIbl U UX COCAMHCHUS.

XHUMHUS ¥ OKpPY:KaoUias cpeaa

BemecTtBa m marepuansl B INOBCEAHEBHOW XW3HM YeloBeKa. besomacHoe
MCIIOJIB30BaHUE BEILECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XAMUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIeHTpalus BemecTB, nanee — [1/IK). Ponb xumMuu B pemieHnn 3K0JIOTHYECKUX
npooiem.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJO, CIIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).

Mexcnpeomemmnoie ceasu



Peanuzamus MeXnpeaMeTHBIX CBsI3€d MpH WM3YYeHHMM XUMHUHU B 9 Kiacce
OCYILECTBIISICTCS 4epe3 HCIOJb30BaHME KaK OOIMIMX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATHUH, SIBISIOIIUXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTeCTBEHHO-HAYYHOT'O LIUKJIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE MOHATUS: HAY4HbIM (DAaKT, TUIIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KilaccupuKalusa, MEpUOJAUYHOCTb, HAOIIOECHUE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

dusuka: Marepus, aTroM, OJJIEKTPOH, IMPOTOH, HEUTPOH, HOH, HYKIHU],
U30TONBI, PaAMOAKTUBHOCTh, MOJIEKYNA, JJIEKTPUUYECKUI 3aps], MPOBOIHUKH,
MOJYIPOBOHUKY, AUDICKTPUKH, (POTOIIEMEHT, BEIIECTBO, TENIO, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, pACTBOPUMOCTbD, KpUCTAITHNIECKas
pemérka, CIulaBbl, (PU3MUECKUE BEIMYUHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocunres, npixaHnue, Ouocdepa, IKOCUCTEMA, MHUHEPATBLHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNbl, TOPHBIE MOPOJBI,
MI0JIE3HBIE UCKOIIAEMbI€, TOIIJIUBO, BOAHBIE PECYPCHI.



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

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULIMOHHBIMA POCCUUCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMHU ILIECHHOCTSIMU, MPUHSTHIMU B
oOIIECTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIIMN 00YUYaIOIINXCSI.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYy4YaroOUIUXCs
PYKOBOJICTBOBaTbCS CHCTEMOM TO3UTHBHBIX LIEHHOCTHBIX OPUEHTAUHUN W
pacIIMpPEHUE OIBITA AESITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
M HAy4YHOMY HACJIECAWIO0, MOHWMAaHUS 3HAYEHHUS XMMHUYECKOM HAyKH B KHA3HU
COBPEMEHHOT0 OOIIECTBa, CIOCOOHOCTH BIIAJIETh JOCTOBEpPHOU HH(pOpMaIMeil o
[IEPEIOBBIX JOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) TPAKIAHCKOTO BOCTIMTAHMS:

MPEJCTABJICHUS] O COLUMAJIBHBIX HOpPMax M MPABAIAX MEXKINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
JEATEeIIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOW JEATEIHHOCTH TMPU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOINM B TIpollecce OTOW y4yeOHOM eATeNbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMOBEJCHHE W TIOCTYIIKM CBOMX TOBAPHUILEH C TMO3ULUU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MHPOBO33PEHUYECKUE TIPEJICTABICHNUS O BELIECTBE U XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTHsI HAYKH U COCTABIISIOLIUE
OCHOBY JIJI1 TIOHUMAaHHS CYIIHOCTH HAYyYHON KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

IM03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IMOJIYYEHUE HOBBIX 3HAHUU IO
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHUS HAOJI0IaeMBIX IPOIECCOB M SIBJICHUM,
MO3HaBaTeNbHON, MH(GOPMAIIMOHHOW M YUTATEJIbCKOW KYJIBTYpPhI, B TOM YHCIIC
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4eOHBIMM TEKCTaMH, CIIPAaBOYHOU



JUTEPATypOi, MOOCTYMHBIMU TEXHHUYECKUMH CpeACTBAaMH HHGOPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYYEHHUI0 U TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CHOCOOHOCTh K  CcaMOOOpa30BaHUIO, MPOEKTHOW U HCCIIENOBATEIbCKOM
JESATEIIbHOCTH, K OCO3HAHHOMY BBIOOpY HAIIpaBICHHOCTH U YpOBHS OOydeHUs B
JIaTbHEHIIIEM;

4) popMHUPOBAHUS KYJIBTYPHI 310POBbSI:

OCO3HAHME [ICHHOCTU JKWU3HHM, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY
3I0pPOBBIO, YCTAaHOBKM Ha 3J0pOBBI 00pa3 KW3HMU, OCO3HAHUE IOCIEACTBUNA U
HENPUATHE BPEIHBIX IPUBBIYEK (YIIOTPEOIECHUS aJIKOT0JIsl, HAPKOTUKOB, KYPEHHUS),
HEOOXOJMMOCTH  COOJNIIO/IEHUsT TMpaBuUi OE30MACHOCTH TMpH  OOpallieHuu ¢
XUMUYECKMMH BEIIECTBAMU B OBITY U PEAbHON KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K NPaKTUYECKOMY U3YUYEeHHIO ITpodeccuil U Tpyda pa3InyHoro posa,
YBaXEHUE K TPyAYy U pe3ylbTaTaM TPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHHUs NPEJAMETHBIX 3HAHWW MO XUMHUHU, OCO3HAHHBIA BBIOOD
VWHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30oBaHUs C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCIEeHOW po(eCCUOHATBHON IE€ATEIBHOCTH U PA3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCHOHATILHOU CpEIE;

6) IK0JIOrNYeCcKOro BOCIIUTAHUS

HKOJIOTUYECKU II€JIECO00pa3HOE OTHOIIEHHWE K NPUPOJIe KaK HCTOUYHUKY
YKU3HHM Ha 3emJle, OCHOBE €€ CyIIECTBOBaHUS, IOHUMAaHUE LIEHHOCTU 30POBOIO U
Oe3omacHoro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMU, a TAK)KE B CUTYaLUsX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

CHOCOOHOCTH NMPUMEHSTHh 3HAHUs, MOJIydaeMble NMPU U3yYEHUU XUMUH, AJIs
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIENH IPUPOJHON CPEOH, I OBBIIICHUS
YPOBHSI  3KOJIOTMUYECKOM  KYyJIbTYpbl, OCO3HaHUS TIJ00AaJbHOTO  Xapakrepa
HKOJIOTHYECKUX MpOoOJeM M MyTell HUX pelieHus MOCPEACTBOM METOAOB XUMUM,
HKOJIOTMYECKOTO MBIIUIEHHS, YMEHHS PYKOBOJCTBOBAaTbCA UM B MO3HABATEIbHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METANPEJMETHBIE PE3YJIBTATHI

B cocraBe MeTanpeaMETHBIX pE3yJNbTATOB BBIJIEISAIOT 3HAUMMbIC JUIS
dbopMUpOBaHHS MHPOBO33PEHUS OOIIEHAyYHble TMOHATHS (3aKOH, TeEOopus,
NPUHLIKII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, IKCIIEPUMEHT U APYroe.), KOTOphIe
UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax W MO3BOJISAIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHUHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHUBHBIE, PETYJSITUBHBIE), KOTOpbIE OOECHEeYHBalOT (POPMHPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIeSITEIbHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble Jornyeckue aeiicTBUSA:

YMEHHUSI HCIMOJb30BaTh MNPUEMBI JIOTUUECKOTO MBIILICHUS] TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU THOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUPATh OCHOBAHUS U
KPUTEPUH 11 KIACCH(UKAIMKA XUMHUYECKHUX BEIICCTB U XMUMHYECKUX PEaKIIUH,
YCTaHABJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIY OOBEKTaMH HW3Yy4YCHHS,
CTPOUTH JIOTUUECKHE pacCyXAeHUs (MHAYKTHUBHBIC, JICTYKTHUBHbIC, 10 aHAJIOTHH),
JleJIaTh BBIBOJIBI U 3aKJIFOUCHMS;

YyMEHHUE TMPUMEHSATH B TIpoIlecce TMO3HAHUS TOHATUA (TpeAMETHhIE U
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YypaBHEHHE
XUMHUYECKON peakiuy — MpU PEIICHUH Y4eOHO-TTO3HABATENIbHBIX 33j1a4, ¢ YUETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEpU30BaAThb CYIIIECTBEHHbIC
MPU3HAKUA U3Yy4aeMbIX OOBEKTOB — XUMUUYECKUX BEIIECTB U XUMHYECKUX PEAKIIUM,
BBISIBJIATH ~ OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CIEACTBEHHBIE CBS3U U
MIPOTHBOPEUMS B U3yUaEMbIX MPOLIECCAX U SIBJICHUSIX.

ba3oBble ucciaeaoBare/bCKue 1eCTBUA:

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHU;

NPUOOPETEHUE OMbITa MO IUIAHWUPOBAHWIO, OPTaHU3AIMH W TIPOBEICHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3ysbTaT, PopMyaupoBaTh 0000IIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MpOJIeTIaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHUS, MOJYyYaeMyI0 W3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcsl WHTepHETa), KpPUTHUECKH OIEHWBATh MPOTHBOPECUUBYIO U
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3jIu4HbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 337a4 ONPEIEIEHHOTO THUIIA, TIPHOOPETEHHUE ONbITA B
00JaCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPO aKTUBHOTO HCIIOJIb30BaHUS PA3JIMYHBIX TOMCKOBBIX CHCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 3aJaul HECIOXXHBIMUA CXEMaMH, JAuarpaMMaMH,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHUE UCIOJIb30BaTh MW aHaJIM3UpoBaTh B IIpolecce Yy4eOHOH U
HCCJIEIOBATENLCKONW JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
Cpelibl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMs 3a/aBaThb BONPOCH (B XOA€ Juanora M (WJIM) JOUCKYCCHM) IIO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (OPMYJIHpPOBATH CBOM  IPEAJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI PEI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pPE3yJbTaTbl  IMO3HABATEIBHOU
JNEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JeJIaTh NPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO IKCIEpUMEHTa (J1a00paTOpHOTO OMbITa,
nabopatopHOi pabOThI O UCCIIEI0BAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUsI Y4E€OHOrO COTPYAHUYECTBA CO CBEPCTHHKAMU B COBMECTHOU
IIO3HABATEJIBHOM W MCCIIEIOBAaTEIbCKOM  JACSATEIBHOCTH  IIPU  PELIECHUU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINPENEIICHHE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHUE CAMOCTOSTENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOMpaTh Harbosee 3PeKTUBHBIE CIIOCOOBI pelieHusl yYeOHbIX U
MO3HABATENIbHBIX 33Ja4, CaMOCTOSITEIbBHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MIPEJIOKEHHBIM  QITOPUTM JEHUCTBUUA MPU BBINIOJHEHUM 33JaHUM C YYETOM
MOJTy4YEHHUS! HOBBIX 3HAHUU 00 HM3yyaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIIMSIX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe nmnpeaMETHBIX pe3yJabTaTOB IO OCBOCHHUIO 0053aTEIbHOTO
CoJlep KaHMs, YCTAHOBJIEHHOTO JaHHOW ¢enepanbHON pabodeil mporpaMMoH,
BBIICJISIIOT: OCBOEHHBIE OOYYaIOIIMMHCS Hay4YHbI€ 3HAHUSA, YMEHUS U CIIOCOObI



NEUCTBUN, chHenupuIecKue I TpeAMETHOW obmactn «XUMHS», BUIBI
JNEATeIBHOCTH 1O  MOJYYEHHI0O HOBOTO  3HAHUS, €ro HWHTEpIpeTalluu,
peoOpa30BaHUIO M MPUMEHECHUIO B PA3IMYHBIX YICOHBIX M HOBBIX CHTYAITHSX.

K xonIy oOyuenus B 8 kiiacce npeiMEeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHI: aTOM, MOJIEKYJa,
XUMHUYECKANA 3JIEMEHT, MPOCTOE BEIIECTBO, CJIOXHOE BEUIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas JI0JIs1 XUMUYECKOTO 3JIEMEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHE, COJIb, 3JIEKTPOOTPULIATEIBHOCTb, CTEIECHb
OKHCIICHUS, XUMHUYECKasi peaKkuus, KiIacCUPUKAMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIMU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU A EKT peakiinm,
AIpO aToMa, JJIEKTPOHHBIA CIIOM aroma, aroMHas OpOuTalb, pPaaHyC
aToMa, XUMHUYECKasl CBs3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
VMOHHAs CBA3b, MOH, KaTUOH, aHMOH, PACTBOP, MAccoBas J0Ji BeEIlEeCTBa
(mporeHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITh ATU OHSATHUS MPU OMKUCAHUU BEUIECTB U X MPEBPAILICHUIA;

e HCIOJb30BAaTh XHWMHUYECKYIO CHUMBOJMKY JJII COCTaBJICHHS (HOpMYT
BEILIECTB U YPABHEHU XUMHUYECKUX PEAKIIHII;

e ONpENENsATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENEHb  OKHCIEHUS  DJIEMEHTOB B  OWMHApHBIX  COCJIUHEHUSX,
NPUHAAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KJIACCy COEOUHEHUH TIO0
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAs) B
HEOPraHUYECKUX COEAUHEHUSX;

e packpbiBaTh cMbIci Ilepuoanueckoro 3akona JI. WM. Menaeneena:
JIEMOHCTPUPOBATh TOHUMAHHUE TEPUOJAUYECKON 3aBUCUMOCTU CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuognueckoil cucreme,
3aKOHOB COXpPAHEHHS MAacCChl BEIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHAa ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyt0 Qopmy Illeprogudeckoit
CUCTEMbl XHMMUYECKHUX OJJIEMEHTOB: pa3iuyaTh TIIOHATHS «TJIaBHAs
noarpynmna (A-rpymnmna)» u «nobounas noarpynna (b-rpymnmna)y, maneie u
OONbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmuie «llepumomnueckas cucTteMa XuMmudeckux diemernToB [J[. U
MeHneneeBay ¢ YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij spa, 00IIee Yrciio dJIEKTPOHOB
U PaCTIpEICIICHHUE UX 0 SJIEKTPOHHBIM CJIOSIM);

KJIacCU(PUIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYCCKHE BEIIECTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIIHUH
BEIIIECTB, IO TETIOBOMY (D eKTy);

XapaKTepHU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPKIasi OMUCAHUE MPUMEPaMHU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOWMCTBA BEIIECTB B 3aBUCUMOCTH OT UX Ka4€CTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3TUYHBIX YCIOBUSX;

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

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICTUTEIBHON NEATCILHOCTH — aHAJIH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, Kiaccu(ukaiuio,
BBISIBJICHHE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YyYEHHsS] CBOMCTB
BEIIECTB M XHUMHUYECKMX PpEaKIMi, EeCTECTBEHHO-HAYyYHBIE METOJIbI
MO3HAHUS — HAOJIOJCHHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peasibHBINA U MBICIICHHBIN);

ClIieoBaTh  NpaBWIaM  [OJIb30BAaHUSA  XMUMHYECKOM  TMOCYI0ll U
7abopaTopHbIM  000pY/IOBaHHMEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKIUSMH 110 BBITOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO TOIYYCHUI0O U COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
pacTBOPOB C ONPEAECITEHHOM MAacCOBOW JIOJIEM PAaCTBOPEHHOIO BEIIECTBA,
IJIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO
pacro3HaBaHWIO PACTBOPOB IMIEIOYCH W KUCIOT C MIOMOIIBIO HHIUKATOPOB
(;rakmyc, dheHondraient, METUIOPAHXK U JIPYTHUE).

K xonIy oOydeHnus B 9 kjiacce npeIMETHBIC PE3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacKphIBaTh CMBICI OCHOBHBIX XUMHYECKUX MOHATHU: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKyJia, WOH, KaTHOH, aHWOH, IPOCTOE BELIECTBO,
CJI0’)KHOE€ BEIIECTBO, BAJCHTHOCTb, SJIEKTPOOTPUIATEIBHOCTh, CTETEHb
OKHUCJICHHS, XUMUYECKasl PEaKI[nsi, XUMUIECKasl CBs3b, TEIUIOBOU d(PdeKT
peakinuu, MOJb, MOJSIpPHBIH  00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAs IHUCCOLMALNS, PEAKIUU WOHHOTO
oOMeHa, KaTaJiu3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMBIE PEaKIMHM, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb, OKHUCIEHHME U  BOCCTaHOBJICHUE,
ATOTpOMHs, aM(pOTEPHOCTh, XUMUYECKasi CBs3h (KOBAJICHTHAs, MOHHAs,
MeTajuInyecKas), KpHUCTaJUIM4ecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO IOMyCTUMAas
xoHuenTpanus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHSITHH W
MPUMEHSTh 3TU NOHATHA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMyd
BEILIECTB U YPABHEHUI XMMHYECKUX PEAKIIMIA;

ONPENIEeNATh BaJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX PpA3IMYHOTO COCTaBa, IPUHAJICKHOCTh BEIIECTB K
OTNpeIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOpPAaX HEOPTraHUYECKUX COCAMHEHUU, TUM KPUCTAITTUMYECKOU
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMbica Ilepuommueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIMCHIBATh U XapaKTepU30BaTh
Tabnuuynyo Gopmy Ilepuogmdyeckoid CUCTEMBI XUMHYECKUX HIIEMEHTOB:
paznuyaTh TMOHATUS «TJaBHas mnoArpynna (A-rpynma)» U «modooyHas
noarpynmna (b-rpynma)», manble u OoNbIIME TEPUOJABI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsj sjpa, OOIIee YHUCIO JJIEKTPOHOB U
pacmpenieieHue HMX 10 DJICKTPOHHBIM  CJIIOSIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M UX COEIUHECHHI B
npejenax MajblX NEPUOJIOB M TJIaBHBIX MOATPYHI C YYETOM CTPOEHUS HUX
aTOMOB;

KJIacCU(UIIMPOBATh XUMUUYECKUE DJIEMEHThI, HECOPraHUYECKUEe BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEII[ECTB, MO TEIJIOBOMY 3(PEKTy, MO0 U3MEHEHHUIO CTENEHEH OKHCIICHHUS
XHMHYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME U CHEIU(DUUECKHE XUMHYECKHE
CBOMCTBAa TIPOCTBHIX U CJOXKHBIX BEIECTB, MOATBEPKaasi OMHCAHUE
NpUMepaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIIHI;

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



oOMeHa, ypaBHEHHUS pEaKluid, MOATBEPKIAIOIINUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/y BEIIECTBAMHU PA3ITMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIHTEIIbHO-BOCCTAHOBUTEIBHBIX —PEAKITUI
MIOCPEICTBOM COCTaBIICHUS JIEKTPOHHOTO OaraHca dTUX PEaKIIHii;
IIPOTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHCHUMOCTH OT WX CTPOCHUSA,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCTIATh OTHOCHUTENBHYIO MOJIEKYJISAPHYI0O H  MOJSIPHYIO MAaccChl
BEIICCTB, MAaCCOBYIO [IOJIIO XHUMHYECKOTO JJIeMEeHTa 1o (dopmyie
COCIMHEHWsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PaCUETHI
110 YPaBHEHUIO XUMHUYECKOU PEaKIINH;

coON0aTh  MpaBuUja  MOJb30BAHUA  XMMHYECKOW  MOCYAOH H
7abopaTOpHBIM  00OpYIOBaHMEM, a TaKXKe IMpaBWia OOpaimieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU II0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYEHUI0O W COOMPaHUIO
razo00pa3HbIX BEUIESCTB (AMMHUaKa U YTIEKUCIIOrOo Tra3a);

MPOBOJUTh  PEAKIHWH, TOATBEPKIAMOININE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACHO3HABATH OMBITHBIM IMYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonart-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI M3yYEHHBIX METAJUIOB, MPHUCYTCTBYIONIHNE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIIHON JEATEIbHOCTH — aHAJIH3
W CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMi0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€d — I WU3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKUX PEaKIUi, €CTECTBEHHO-HAYYHBIC METOIbI TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, IKCIICPUMEHT (peanbHBIA H
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
Kosaun4yecTBo 4acoB
Ne HaumenoBaHue pa3jiesioB U dueKkTpoHHbIe (LM (POBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTe/ibHbIE PeCypChI
padoThI padoTshI
Pa3nen 1. [lepBoHayaibHble XUMUYECKHEe OHATHS
XuMus — BaKHast 00J1acTh

11 €CTCCTBO3HAHUS U 5 5 bubmuorexa [JOK

' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c

YeJIoBeKa

12 BemectBa 1 xuMuueckue 15 1 bubnnoreka IIOK

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

Hroro o pasneny 20

Pa3nen 2. BaskHeiimme npeacTaBuTe/ Il HEOPraHUYECKUX BeleCTB
51 Boznyx. Kucnopon. Ilonsitue 6 bubnmnorexka HOK

' 00 oKkcuaax https://m.edso00.ru/7f41837c
59 Bonopon. Ilonstue o kucinorax 3 1 bu6nuoreka [IOK

' ¥ COJISIX https://m.edso00.ru/7f41837¢
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 butbmmoreka [IOK

' OCHOBaHMSIX https://m.eds00.ru/7f41837¢
24 OCHOBHBIE KJIACCHI 11 1 1 but6mmoreka [IOK

HEOPraHWYECKUX COCTMHEHUN

Hroro no paszneny 30

https://m.edsoo.ru/7f41837¢c

Paszgea 3. [lepuoagnueckuii 3axoH u [lepuogudeckas cucrema xummuueckux 3jaemMenToB /. U. MengeneeBa. CTpoeHne aToMOB.

Xumuuyeckasi ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE PC€aKIuH



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

Ilepronnueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 bubnuoteka LIOK
XHUMUYECKHX dj1eMeHToB JI. 1. https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue aToma
XuMH4YecKas CBI3b.

3.2 OKHUCIIUTEIBHO- 8 bubmorexa LIOK

https://m.edso0.ru/7f41837c
BOCCTAHOBHUTEJIbHBIC PEAKIIUU
bu6mmoreka [IOK
Hroro no pasaeiy 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 brbmmorexa LTOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

9 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Pa3zgea 1. BenmecTBO 1 XUMHYeCKHEe peaKku
11 [ToBTOpEeHUE U yriryOieHne 3HaHUuM 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [JOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DJIIEKTPOIUTHYECKAST JUCCOLIMAIIHSL. 3 1 1 bubmmoreka [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO0mas XxapakTepuCTUKa XUMHUUECKUX 4 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmmorexa [TOK
' PYTHIRL 6P https://m.eds00.ru/7f41a636
COCTMHEHUS
OO01mas XxapakTepUCTHKa XUMUYECKUX
2.3 aneMeHToB VA-Tpynmsl. A30T, Gpocop u ux 7 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.eds00.ru/7f41a636
COETMHEHUS
OO01mast XxapakKTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-rpynmel. Yriaepon u 8 1 2 Bubmmorexa [IOK
' . Py ' PO https://m.edso00.ru/7f41a636
KPEMHUH U UX COSAMHCHUS
Wroro no pazueny 25



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

Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

. bub6nmoreka [IOK
3.1 Obume cBolicTBa METAILIOR 4 https://m.eds00.ru/7f41a636
. bubnnorexa [JOK
2 B 1
3 aXKHEUIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Hroro mo pazueny 20
Pasnen 4. Xumus u oxkpyxamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [IOK
' m p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOC Bpems 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUAA

OCHOBHOM

OBPA3OBATEJBHOM ITPOI'PAMMBbBI

8 KVIACC

Kon
NpoBepPsSIEMOro
pe3yJabTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'O 00111er0 00pa30BaHus

1

ITo Teme: ((HepBOHa‘{aJILHBIe XUMHNYCCKUC ITOHATHA

11

1.2

pacKpbIBaTh CMBICI OCHOBHBIX XUMHYECKHUX [OHATHUMA: aTOM,
MOJIEKYJIa, XUMHUYECKHI D3JIEMEHT, MPOCTOE BEILIECTBO, CJIOKHOE
BEIIECTBO, CMeCh (OJHOpPOJHAs W HEOAHOPOJHAas), BAJICHTHOCTD,
OTHOCUTEJIbHAs aTOMHas M MOJIEKYJIsSIpHas Macca, KOJIMYECTBO
BEILECTBA, MOJIb, MOJSIpHAs Mmacca, MaccoBas JOJS XUMHUYECKOIrO
AJIEMEHTa B COEIMHEHUU, MOJIIPHBIM OOBEM, XMMHUYECKas peaxius,
KIacCU(pUKallMsig  PEaKIHil: peakuuud  COCAMHEHUS,  PEaKIHH
pa3NIOKEHUs, PEAaKIHMW 3aMEIICHHs, peakuud OoOMeHa, JK30- H
HHJIOTEPMHUUYECKHE DPEaKLnHu, TeIoBoM 3(deKT peakiuu, pacTBOp,

MaccoBas JI0JIS BeIIecTBa (MPOIEHTHAsI KOHIICHTPAIIKs) B PaCTBOPE

HIUTIOCTPUPOBATL B3aMMOCBA3b OCHOBHBLIX XHUMHYCCKUX HOHATHUA U

MMPUMCHSATDH OTU IMOHATHS ITPU ONIMCAHUHN BCUICCTB U UX HpeBpaH_[eHI/Iﬁ

13

MCIOJIb30BaTh XUMHYECKYI0 CHMBOJMKY JJIi COCTaBi€HUsS (OpMyIl

BCIICCTB U ypaBHeHI/Iﬁ XHUMHUYCCKUX peaKI_II/Iﬁ

14

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

ABoraapo

1.5

1.6

ONpCACIIATD BaJICHTHOCTb aTOMOB QJICMCHTOB B 6I/IHapHLIX

COECTUHEHUIX

KJIaCCU(UIUPOBATh XMMHUUYECKHE pEaKIuu (M0 4YHCIy U COCTaBy

YUYaCTBYIOUIMX B PEAKIUH BELIECTB, 10 TEIJIOBOMY YPQEKTY)

1.7

BBIUUCIIATE OTHOCUTCIIBHYIO MOJICKYIAPHYIO U MOJIAPHYIO MacCChI

BC€IICCTB




1.8

1.9

1.10

2.1

BBIUMCIISITH MAacCOBYIO JIOJII0 XMMHMUYECKOTO 3JIEMEHTa Mo (Gopmyie

COCIUHCHMUS,

BBIYMCIISATh MACCOBYIO JIOJIFO BELIECTBA B PACTBOPE

MPUMEHSTh €CTCCTBCHHOHAYYHBIC METOJbI IMO3HAHUS — HAOIIOICHUE,
n3MepeHue, MOJICTTUPOBAHUE, OKCIIEPUMEHT  (peabHBbIi u
MBICJICHHBIN )

ITo Teme: «BaxxHelne npeACTaBUTEIM HEOPTAHUYECKUX BEILIECTBY
pacKpbIBaTh CMBICJ OCHOBHBIX XWMHYECKHX IIOHATHM: OKCHU[I,

KHcCJj0Ta, OCHOBaHHUEC, COJIb

2.2

ONpEAEATh MPUHAIIEKHOCTh BEIIECTB K ONPEACIEHHOMY KJaccy

coenuHeHul no popMynam

2.3

KJ'IaCCI/I(l)I/II_II/IpOBaTB HCOPraHNMYCCKUC BCIICCTBA

2.4

XapakTepu3oBaTh (OMUCHIBaTh) OOIIME XHUMHUYECKHE CBOMCTBA
BEILIECTB PA3JIMYHBIX KJIACCOB, MOJTBEPXKIasi OMHCAHUE MPUMEpPaMU

MOJICKYJISIPHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIIIUX XUMHUYCCKUX peaKI_II/Iﬁ

2.5

IIPOrHO3UPOBATH CBOMCTBaA BCMICCTB B 3aBHCHUMOCTH OT HX
KauCCTBCHHOI'0O COCTaBa, BO3MOXHOCTH IMPOTCKAHUA XHUMHWYCCKUX

npeBpameHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

2.6

2.7

3.1

CJel0BaTh IpaBWJIaM [OJIb30BAHUA XUMHUYECKOM TOCYIOM H
1abopaTOpHBIM 00OPY/IOBAHMEM, a TaK)Ke IMpaBUJIaM OOpAIIEHUS C
BEILIECTBAMH B COOTBETCTBUM C HHCTPYKIHUSMU IO BBINOTHEHHUIO
1a00paTOPHBIX XUMUUYECKHX OTMBITOB MO TMOJMYYEHHUIO U COOUPAHUIO
ra3000pa3HbIX BENIECTB (BOJOPOAAa W KHUCIOPOJa), MPUTOTOBICHUIO
pacTBOPOB € ONPEACIIEHHON MacCOBOM JOJIEW PAacTBOPEHHOTO
BEILIECTBA, IUNIAHUPOBATh U MPOBOAUTh XUMUYECKHE SKCIIEPUMEHTHI 110
pacro3HaBaHUIO PACTBOPOB IIENOYEH H KHUCIOT C TOMOIIBIO
MHAMKATOPOB (JakMyc, (peHoTaaert, METUIOPaHXK U IpyrHe)
MIPOBOJIUTH PACUYETHI IO YPABHEHUIO XUMHYECKOW peaKInu

I[To Teme: «llepmogmueckuit 3akoH u Ilepuoguueckas cucrema
xumuyeckux osnemeHtoB /. M. MenaeneeBa. CtpoeHue aTOMOB.
Xumuueckas cBsi3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIIUN)
PacKpbIBaTh CMBICII OCHOBHBIX XHMHYECKHMX MOHSITHH: SApO aToma,
DIIEKTPOHHBIA CJOW aToma, aTOMHas OpOWTamb, paguyc aroma,

XUMHYECCKas CBA3b, IOJIIpHAad W HCEIOJISIpHad KOBAJCHTHasd CBA3b,




3.2

3.3

SJICKTPOOTPULIATCIIBHOCTG, HWOHHAsA CBA3b, HOH, KAaTHOH, AaHHOH,

CTETIeHb OKHUCIICHUS
KJ1acCU(UIIUPOBATh XMMUYECKHUE HIIEMEHTHI

OMHKCHIBATh U XapaKTepwu30BaTh TaOiuuHyro ¢Gopmy [lepromndeckoit
CUCTEMbl XMMHMYECKHUX DJIEMEHTOB: pa3iuyaTh MOHATHS «TJIaBHAs
noarpynna (Arpymnmna)» u «mnobouHas mnoarpynmna (brpymma)y,

«MaJibley» U «OOJIbIIIHE) IIEPpUOabI

3.4

3.5

packpsiBaTh cMbica Ilepumoamdeckoro 3akona JI.M. Menpaeneena:
JIEMOHCTPHUPOBATH TOHUMAaHUE MEPUOANUECKON 3aBUCUMOCTH CBOMCTB
XUMHUYECKHX 3JEMEHTOB OT HX mnoioxeHus B Ilepuoanueckoit

CHUCTEMCEC

COOTHOCUTh  00O3HAuUEHHUs, KOTOpbIE HMMEIOTCI B  TaOiMIle
«Ilepuonuyeckass  cuctemMa  XUMHYecKux  siemeHtoB  J[.M.
MenzeneeBay C YHCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMHUYECKHX OJJIEMEHTOB (coCTaB M 3apsia  sjapa, o0lee dYHcio

QJICKTPOHOB U PACIIPCACICHHUC UX 10 3JICKTPOHHBIM CJ'IOHM)

3.6

3.7

9 KJIACC

OTpeAeNiTh  CTENeHb OKHUCJIEHHUA JJIEMEHTOB B  OWHApHBIX
COEUHEHUAX
ONpeNeNsiTh BUJ XUMHUYECKOW CBsI3W (KOBaJCHTHAs M HOHHAs) B

HEOPTaHNUYCCKUX COCAUHCHUAX

Kon
NpoBepPsAEMOro
pe3yJbTara

1

11

HpOBepﬂeMble NpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUA OCHOBHOM
06p830BaTe.TIbH0ﬁ nmporpaMmbl OCHOBHOI'O 001ero 06pa3013amm

ITo Teme: «BemecTBo U XUMUYECKasT PEAKIIUSD)

pPacKpbIBaTh CMBICII OCHOBHBIX XWMHUYECKHX TOHSATHH: pacTBOp,
ANEKTPOJUTHI, HEINEKTPOJIUTHI, JIIEKTPOIUTHYECKAsT AUCCOLUALINS,
peakiy MOHHOTO OOMEHa, KaTaju3aTop, XUMHYECKOE PaBHOBECHE,
oOpaTtumbie u HeoOpaTuMbIe peakuuu,
OKUCITUTETFHOBOCCTAHOBHUTEIIbHBIC peaKIuu, OKHWCJTUTED,
BOCCTAHOBUTEJIb, OKHCIEHHME U BOCCTAHOBIIEHHME, aJUIOTPOIHUS,
am(poTepHOCTh, XUMHYECKass CBA3b  (KOBaJeHTHas, HOHHAas,

MeTaJ’IHI/I‘-IeCKa}I), KpucTtaJllindeCcKasa peméTKa, CIINIaBbl, CKOPOCTb




XUMHYECKON peaKIuu

1.2

13

14

HIUIIOCTPUPOBATh B3aMMOCBA3b OCHOBHBLIX XHMHWYCCKHUX MOHATUH U
MIPUMCHATH 3TU IMOHATHSA ITPU OIMMCAHUHN BCUICCTB U UX HpeBpameHHﬁ
COCTAaBJIAATb YPAaBHCHUA BHGKTpOHHTH‘IeCKOﬁ Jucconuanumy KHCIIOT,

mieyioued M CcoJied, IMOJIHbIE M COKpAIIEHHbIC YpaBHEHUS pEaKIHii

WOHHOI0 0OMeHa

PacCKpbeiBaTh CYIIHOCTb OKHCIIMTCIBbHO-BOCCTAHOBHUTCIBHBIX peaKuHﬁ

IMOCPEACTBOM COCTABJICHUSA 3JICKTPOHHOI'O OajaHca 3THUX peaKquI

1.5

MPOBOAMTDH PACUETHI MO0 YPABHEHHUIO XUMUYECKOM peaKkiuu

Ilo temam: «Hemerayuibl U uUX coequHEeHUS» U «MeTalipl U HUX

COCIUHCHU A

2.1

2.2

XapaKkTepu30BaTh (OMUCHIBAThH) 00IIME U cIeU(PHUUECKUEe XUMUYECKHE
CBOMCTBAa TPOCTBIX U CJIOXKHBIX BEIIECTB, MOJITBEPXIasi OINHUCAHUE
pUMepaMu MOJIEKYJISIPHBIX ¥ MOHHBIX YPaBHEHUI COOTBETCTBYIOLINX

XAMHYECKHUX PEaKIUi

COCTAaBJIATbL YPAaBHCHUA peaxunﬁ, MOATBCPKAAIOIMINX CYIICCTBOBAHUC

IeHETHYECKOM CBSI3U MCKAY BCHICCTBAMU PA3JIMYHBIX KIIACCOB

2.3

IIPOrHO3UPOBATH CBOMCTBa BCIICCTB B 3aBUCHUMOCTH OT UX CTPOCHHUA,
BO3MOXHOCTH IPOTCKAHUA XUMHUUYCCKHUX HpeBpaHIGHI/If/'I B pa3IMYHbIX

YCIIOBHSIX

2.4

CleoBaTh MpaBWJIaM TONB30BAaHUS XHUMHUYECKOW TIOCYlIOH W
1abopaTOpHBIM 00OPY/IOBAaHMEM, a TaKXKe IMpaBWJIaM OOpAIIECHUS C
BEIIECTBAMH B COOTBETCTBHH C HHCTPYKIUSMHU IO BBIIIOJIHEHUIO
J'Ia60paTOpHI)IX XUMHUYCCKUX OIIBITOB IO IMOJYUYCHUIO U CO6I/IpaHI/II-O

F33006pa3HBIX BCIICCTB (aMMI/IaKa " YTJICKUCIIOT'O ra3a)

2.5

3.1

MNpOBOAWUTL PC€aKOWM, MOATBCPKIAAIONINEC Ka4eCTBEHHBIA COCTaB
pa3jMYHBIX BEIIECTB: PACIO3HABATH OMBITHBIM MYTEM XJIOPHI-,
Opomun, wuomua, kapOonar, Qocdar, cunmkar, cynbdar,
TUAPOKCUJAMOHBI, KATHOHBI aMMOHHS, MOHBI H3yYEHHBIX METAJJIOB,

MIPUCYTCTBYIOIINE B BOAHBIX PACTBOPAaX HEOPraHNIECKUX BEIIECTB
ITo Teme: «XuMUs 1 OKpy’Karoas cpeiar

pacKkpbIBaTh CMBICII OCHOBHBIX XuMmuyeckux mnoHstuii: [IJK

BCIICCTBA; KOPPO3Ud MECTAJIJIOB

3.2

MNPUMCHATH OCHOBHBIC OIICpaluU MBICIUTEIbHON NE€ATEIbHOCTH —




aHaJgu3 W CHHTE3, CpaBHEHHE, OOOOIICHHE, CHCTEeMaTHU3aIHIo,
BBIABJIICHHUC HpI/I‘II/IHHO-CJIe,IICTBCHHBIX CBSI3CI>1 —  JJId I/I3y‘-IeHI/I$I
CBOMCTB BEIIECTB M XUMHYECKHX pEaKIIHMi,; ©CTCCTBCHHOHAYYHBIC
METOJIbI TIO3HAHWS — HaOJIOJICHUE, W3MEpPEHUE, MOJICITHPOBAHHUE,

HKCIIEPUMEHT (peabHbI U MBICICHHBIN)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KVIACC

Koxa
1

1.1

1.2

IIpoBepsieMblii 3JIeMEHT CO/lepPKAHUS

[lepBoHavaIbHBIE XUMUYECKHE TOHSATHUS

[Ipenmer xumuu. Ponb XMMHM B KU3HM 4e€JIOBEKa. XHMHUS B CHUCTEME HaykK.
Tena u BemiecTBa. PU3MYECKHE CBOWCTBA BEHIECTB. ATpPEraTHOE COCTOSHHUE

BCIICCTB

IlousTue o METOJax ITO3HAaHHA B XMMHHU. Yucteie B€IICCTBA U CMECCH. Cnoco0n1

pasaciICHUs cMmeceint

1.3
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ATOMBI WH MOJICKYIJIBI. Xumuueckue d3yeMeHThl. CHMBOJBI XHMHYECKHX

351eMeHTOB. [IpocTbie U ci10KHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE

Xumuueckas Gopmysna. BaneHTHOCTP aTOMOB XMMHUYECKUX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemecTB.  OTHOcUTENbHas ~ aTOMHas — Macca.
OTtHOCHUTENBHASA MOJIEKYJIIpHAs Macca. MaccoBasi 10151 XUMUYECKOr0 2JI€MEHTa

B COCIMHCHHNUN

1.5

1.6

1.7

KomnuectBo BemectBa. Moisib. MosspHas macca. B3anmoCBsA3b KOJIMYECTBA,
Macchl W 4HCIa CTPYKTYPHBIX €IWHUI BemecTBa. Pacu€rel mo ¢dopmymnam

XUMHUYCCKUX COGI[I/IHGHI/Iﬁ

®Ou3nyuecKknue U XUMHYCCKHE SIBIICHHUS. XHUMHUYCCKast pCaknusga u e€ IMPU3HAKH.
3akoH COXPAHCHUS MaCChl BCIICCTB. XHUMHUYECKHE YpaBHCHHA. KJIaCCI/I(I)I/IKaI_[I/IH

XUMHUYECKHUX PEaKIUH (COeTUHEHMS, pa3I0KEHUs, 3aMellleHus, OOMeHa)

XUMUYECKU 3KCIIEPUMEHT: 3HAKOMCTBO ¢ XUMHUYECKOM MOCY0H, C MpaBUIaMU
paboTel B saboparopuu U npuéMamMu oOpamieHuss ¢ J1abopaTOPHBIM
o0opy/soBaHUEM, M3y4y€HHUE M ONucaHhe (U3MUYECKUX CBOMCTB 00pasloB
HEOPraHMYeCKUX BeUIeCcTB, HalmojaeHue Qusnyeckux (MIaBlIeHUE BOCKa,
TasiHUE JIbJla, paCTUPAHHUE caxapa B CTYIIKe, KUIIEHHE U KOHAEHCAIUs BOJbI) U
XUMUYECKUX  (TOpeHHe  CBeYH, TMPOKAJIMBAHUE MEIHOH  IPOBOJOKH,
B3aUMOJICHICTBHE MeJla C KHCIIOTOW) SIBJIEHWH, HAOMIOJICHWEe W OIHCaHWe
NPU3HAKOB MPOTEKaHMs XMUMHUYECKMX peakuui (pasjiokeHue caxapa,
B3aMMOJICHICTBHE CEpHOM KHUCIOTBI C XJOPUIOM Oapusi, pas3jioKeHUe
runpokcuaa meau(ll) mpu HarpeBaHuM, B3auMoOJICHCTBHE *KeJe3a C pacCTBOPOM

comm meau(ll), n3yuenne cnmocoOoOB pasaeneHus: cMecei (C MOMOIIbI0 MarHuTa,




2.1

2.2

2.3

(bunpTpOBaHUE, BBIMTAPUBAHKE, TUCTUIUIALMS, XpoMarorpadus), MpoBeicHUE
OYNUCTKU HOBapeHHOﬁ cOoJu, Ha6HIOIIeHI/Ie H OIIMCAHUC PE3YJILTATOB ITPOBCACHU A
OIBITA, WLIFOCTPUPYIOIIETO 3aKOH COXPAHEHHSI MAacChl, CO3JaHHE MOJeIei

MOJIEKYI (I1apOCTEP>KHEBBIX )
Baxneiiue npencraBuTenM HEOPraHMYECKUX BELIECTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kuciopon — sneMeHT U mpoctoe
BenlecTBo. HaxokaeHuwe kuciopona B mpupoje, (pusmdyeckue U XUMHYECKHE
cBoiictBa (peakiuu ropenus). Okcunwl. [Ipumenenue kucimopoaa. CrocoOsl
MOJIy4YeHUsl KHUCIOpoJa B J1a0OpaTopuud M HPOMBIIUIEHHOCTH. Kpyroopot

KUCIIopoJa B mpupoje. O30H — alIoTponHas MoAu(GUKALHs KUCIOpoIa

TernoBoit 3P PeKT XUMUIECKOHN peakiiui, TEPMOXHUMUIECKUE YPAaBHEHHSI, SK30-
Y DHAOTEPMUYECKUE PeaKUK. TOIUIMBO: yrojib U MeTaH. 3arpsA3HEHUE BO3/1yXa,

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

Bonopon — aneMeHT U mpocToe BemiecTBo. HaxoxkaeHue Boaoposia B MPUPOJIE,
¢usnyeckue W XUMHYECKHUE CBOMCTBA, IPUMEHEHHUE, CIOCOOBI TOTYYCHUS.

Kucaote! u comu

2.4

Monsipablit 00BEM ra3oB. PacuéTel 0 XUMUYECKUM YPaBHEHHSIM

2.5

2.6

duznueckue CBOMCTBA BOAbl. Bojga kak pactBopuTenb. PacTBOpEL.
HacellieHHbIE 1 HEHACBIILIEHHBIE PACTBOPBI. PacCTBOPUMOCTH BELIECTB B BOJIE.
MaccoBass nmons BemecrBa B pacTBOpe. XUMHUUYECKHME CBOMCTBA BOJBIL.
OcHoBanus. Ponb pacTBOpoB B mpupone M B KH3HU 4YenoBeka. Kpyrosopor
BOJAbl B MpUpOAE. 3arpsA3HEHUE MPUPOIHBIX BoA. OXpaHa U OYHMCTKA
MIPUPOIHBIX BOJT

Knaccudukanust neopranmdeckux coeauHenuid. Oxcunpl. Knaccuduxarus
OKCHJIOB: cojeoOpasywomue (OCHOBHBIE, KHCIOTHBIE, amdQoTepHble) U
HecosieoOpaszyronue. Homenknatypa okcuaoB. dusznueckne M XUMHUYECKHE

CBOICTBA OKCHJIOB. HonyquI/Ie OKCHUJ0B

2.7

OcHoBanmsi. Knaccudukanuss ocHOBaHUM: WIENOYM U HEPaCTBOPUMBIE
ocHoBaHus. HomeHnkiarypa ocHoBaHuil. PU3NYECKUE U XMMHYECKHE CBOMCTBA

ocHoBaHui. [Toirydenre ocHOBaHUM

2.8

2.9

Kucnotel. Knaccudukanus kucnor. Homenkiarypa kucnor. dusnueckue u
XUMHYECKHe cBoMcTBa KHcIOT. Psag aktuBHocTH MetaiuioB H.H. bekerosa.

[Tony4yenue kucaot

Comu. Homenknarypa coneil. @usznueckue M XUMHUYECKHE CBOWMCTBA COJICH.

ITony4yenue conen




2.10

I'ereTnueckas CBI3b MEXKIY Ki1acCaMHd HECOPraHUYCCKUX COGI[I/IHGHI/Iﬁ
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3.1

3.2

3.3

XUMUYECKUH  OKCHEPUMEHT: KayeCTBEHHOE OINpeAeNiCHHE  COAEpHKaHHs
KHCIIOpOJla B BO3/YyX€, IOJIyu€HUE, COOMpaHue, pacro3HaBaHUE U H3YyUEHHUE
CBOICTB KHCIOpOJa, HAOMIOEHNE B3aUMOICUCTBUS BEILECTB C KUCIOPOAOM U
yCIIOBUSI BOBHUKHOBEHUS M MPEKpaIleHUsl TopeHus (11okapa), 03HaKOMJIEHHUE C
oOpa3liaMu OKCHJOB U ONHMCAHME WX CBOICTB, IOJy4e€HHE, COOUpaHHE,
pacno3HaBaHUEe M M3Y4YEHUE CBOMCTB BOJOpoAa (TOpeHHE), B3auMOJACHCTBUE
Bogopoaa ¢ okcugaom Meau(ll) (BO3MOXHO HUCIIOIB30BaHKE BHICOMATEPHUAIIOB),
HaOmroseHne OO0pas3loB BEIIECTB KOJMYECTBOM | MOJb, HCCIIEIOBAHUE
OCOOCHHOCTEHl pacTBOPEHHS BELIECTB C PAa3IMYHOW PaCTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHONM MACCOBOW JOJIEH PACTBOPEHHOIO
BEIIECTBA, B3aMMOJICUCTBHE BOJBI C MeTAJIaMU (HaTpUEM U KaJbIHEM)
(BO3MOXHO HCHOJb30BAaHUE BUJCOMATEPUAIIOB), OIPEAEICHUE pPACTBOPOB
KUCIIOT U INEJNOYel C MOMOIIBI0 HMHIMKATOPOB, HCCIEIOBaHHE O00paslloB
HEOpPraHMYECKUX BEIIECTB pa3jIMYHbIX KJIACCOB, HAONIOJICHUE W3MEHEHUs
OKpacKM HHIUKATOPOB B pacTBOpax KHCIOT U IIeJI0Yel, Hu3ydyeHue
B3aumozeiictBus okcunga Meau(ll) ¢ pacTBopom cepHON KHCIOTBI, KUCIOT €
MeTaJlJIaMH, peakliuii HeUTpalu3aluu, MoJIydeHue HEPAaCTBOPUMBIX OCHOBaHUIA,
BBITECHEHHE OJHOr0 MeTajula JpYyrdM M3 pacTBopa COJIM, pEIICHUE
HKCIIEPUMEHTAJIbHBIX 3a/1a4y Mo TeMe «BakHeimme Kiacchl HEOPraHUYECKHX

COCTUHEHUI

Ilepnonnueckuit 3akoH u [lepuonnueckas cucteMa XMMHUYECKUX 3JIEMEHTOB
.. MenneneeBa. CTpoeHre aToMoB. XUMUYecKas CBs3b. OKUCIUTENBHO-

BOCCTAHOBUTCIIbHBIC PCAKIITNN

[lepBble TOMBITKM KJIACCU(UKAIMU XUMHUYECKUX dyieMeHTOB. [lonsatue o
TPYIIax CXOJHBIX AJIEMEHTOB (IIEJTOYHbIE U IIETIOYHO3EMENIbHBIE METAJLIbI,
rajioreHbl, WHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpbhle 00pa3yrT am(pOTepHbIE

OKCHU Bl U THAPOKCHUABI

Ilepnonnueckuii 3akoH. [lepnonnueckas cuctemMa XMMUYECKUX 1eMeHTOoB J[. M.
Meneneesa. Koportkonepuognas " JUIMHHOIIEPUOAHAS (bopmbI
[lepuoanueckoit cuctembl xuMHueckux osnemeHtoB [[.M. Menneneesa.
Ilepponsl u rpynnsl. PU3MYECKUI CMBICI IOPAJKOBOIO HOMEpa, HOMEpPOB

neépruoaa v rpyIiibl 3JICMCHTA

Crpoenue atoMoB. CoctaB aTOMHBIX sifep. M3otomnbl. Dnextponbsl. CtpoeHue

SJICKTPOHHBIX 000JI0YEK aTOMOB TCPBLIX 20 XHUMHYECKHX DIIEMCHTOB




3.4

3.5

[Tepuoanueckoit cucremol JI.M. MenaeneeBa. XapakTepucTUKa XUMHUYECKOTO

3JIEMEHTA MO ero noyoxeuuto B [lepuoanueckoii cucreme [1.11. Menneneena

3aKOHOMEPHOCTH M3MEHEHMsI paJuyca aTrOMOB XHUMHUYECKHX DJIEMEHTOB,
METAIMYECKUX W HEMETANIMYECKHX CBOMCTB IO TpyNmaM U MEpHUOAaM.
3nauenue [lepuoanueckoro 3akoHa u lleproguyeckoit cUCTEMbl XUMUYECKUX
AJIEMEHTOB ISl pa3BUTUsS Hayku W npakTuku. .M. MennaeneeB — y4€HbId U

rpakiaHuH

Xumnueckass cBsizb. KoBaneHTHas (MoOJsipHass M HEMOJIApHAsi)  CBS3b.

BHCKTpOOTpI/IHaTCJIBHOCTB XHMHYECKHX 3J1eMeHTOB. loHHas CBI3b

3.6

3.7

Crenenp okucineHusa. OKHCINTEIFHOBOCCTAHOBUTEIBHEIC pCaKIuu. HpOHGCCBI

OKHCJICHHUS M BOCCTaHOBJICHUA. OKHCIIUTEIN U BOCCTAHOBUTEIIN

XVUMUYECKUH HKCHEPUMEHT: H3Y4YeHHME O0O0pa3lloB BELIECTB METAIIIOB H
HEMETAJUIOB, B3aUMOJEHUCTBHE TUAPOKCUIA LMHKA C pacTBOpPaMU KHUCIOT U
LIeJI0YEH, MPOBEACHHUE ONBITOB, WIUIFOCTPUPYIOLIUX MPUMEPBI OKHCIUTEIBHO-

BOCCTAHOBUTEJIbHBIX peakluil (ropeHue, peakliuu pas3ioKeH!sl, COeIMHEHUS)

9 KVIACC

Kox

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA

BemectBo 1 XuMHu4ecKas pcaKknus. HOBTOpeHI/Ie

11

[Tepuonnueckuii 3akoH. Ilepuoguueckas cucreMa XUMUYECKUX dieMeHTOB J[. 1.
MenpeneeBa. CTpoeHue aToMoB. 3aKOHOMEPHOCTH B H3MEHEHHUU CBOICTB
XUMUYECKUX DJIEMEHTOB IMEPBbIX TPEX MNEPUOAOB, Kalus, Kalblusi MU MX
COCMHEHHI B COOTBETCTBUU C TOJIOKEHUEM 3JIeMEHTOB B Ilepromnueckoi

CUCTCMC U CTPOCHUCM UX ATOMOB

1.2

CrpoeHue BellecTBa: BHJAbl XUMHUYECKOM CBSI3U. THUIBI KPHUCTAUIMYECKUX
pPELETOK, 3aBUCUMOCTDb CBOVCTB BEILECTBA OT TUIIA KPUCTAJUIMYECKOU PELIETKU
U BUJa XuMuyeckoi cBszu. Knaccudukanus 1 HOMEHKIaTypa HEOPraHUYeCKUX
BELIECTB (MEXAYHapoAHas U TpUBHAJIbHAs). XMMHUUYECKUE CBOWCTBA BELIECTB,
OTHOCAIIMUXCA K  PA3IMYHBIM  KJacCaM HEOPraHWYECKHX COCIUHEHUH,

TCHCTUYCCKAs CBA3b HCOPTAaHNYCCKUX BCILICCTB

1.3

Knaccuukanus XMMUYECKHX PeakIMi M0 pa3IMYHbIM MPU3HAKaM (110 YHUCITY U
COCTaBY YYacTBYIOIIMX B pEaKIUU BEIIECTB, MO TEIIOBOMY 3¢¢eKTy, Mo

W3MEHEHHIO CTEIICHE! OKMCICHHUS XHMHUYECKHX 9JICMCHTOB, I10 O6paTI/IMOCTI/I,
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[0 YYacTUIO KaTanu3aropa). OK30- M JHIOTEPMHUYECKHE  pEakiuw,

TEPMOXUMHYECKHUE YpaBHEHUA. [[OHATHE O CKOPOCTH XMMUUYECKON peaKLIMU

[Tonarue 06 0OpaTUMBIX M HEOOPATUMBIX XUMHYECKUX peakuusx. Iloustue o
TOMOT€HHBIX M I'€TEPOreHHbIX peakuusax. IloHaTne 0 XuMU4eCKOM paBHOBECHUH.
@akTophl, BIMAIOIIME HAa CKOPOCTh XMMHYECKOM pPEaKLMM U IIOJO0KEHUE

XUMHYECKOI'O paBHOBECHU A

1.5

1.6

1.7

2.1

OKUCIINTENIBHO-BOCCTAHOBUTENIbHBIE ~ PEAaKLUH,  JIEKTPOHHBIH  OamaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENBbHON  peakuuu. CocTaBiieHuE  ypaBHEHHM
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMHA C HCHOJIb30BAHMEM METOJA

AJIEKTPOHHOTO OajlaHca

Teopust 2JIEKTPOIIUTUUECKONW TUCCOLMALUU. DJIEKTPOIUTHI U HEIIEKTPOJIUTHI.
Karuonsl, annoHbsl. MexaHu3M JUCCOLMAIMU BEIIECTB C Pa3IMYHBIMU BUIAAMU
xumHuueckon cps3u. Crenenb guccouuanui. CUIbHBIE U CIa0ble 3JIEKTPOJIMTHI.
Peakuun noHHOro oOMeHa. YcCiIoBHS HNPOTEKaHMs PEaKUUid MOHHOro oOMeHa,
MIOJIHBIE U COKpAlEHHbIE HOHHBIE ypaBHEHMs peakuuid. CBONCTBa KHUCIOT,
OCHOBaHMH U coJiell B cBeTe MNpEACTaBICHUNH 00 3JIEKTPOIUTUYECKON

nuccounanuu. KauectBeHHbIe peakunu Ha MOHBI. [[oHATHE O TMAPOIU3E COoJIeit

XVUMHUYECKUI SKCIIEPUMEHT: O3HAKOMJICHHE C MOJENSIMH KPUCTAJUTUYECKHX
pPEIIETOK HEOPTaHMYECKUX BEIIECTB — METAJUIOB M HeMeTauioB (rpadura u
ajiMa3a), CIIOKHBIX BELIECTB (XJIOpUAA HATpHs); MCCIEJOBAHUE 3aBHCHMOCTH
CKOPOCTH XHMHYECKOW peakluuu OT BO3JAEUCTBUS pPa3IMUHBIX (HAKTOPOB;
UCCIIEIOBAaHHE  JJIEKTPONPOBOJHOCTH  PACTBOPOB  BEIECTB,  Ipolecca
JIMCCOIMAINN  KHCJIOT, INenouel M comel  (BO3MOXHO HCIOJIb30BaHHE
BUJIEOMATEPHAJIOB); TPOBEJIEHHE ONBITOB, HWUIIOCTPUPYIOUUX MPU3HAKU
MIPOTEKAaHUs PEeaKIMi HOHHOTO oOMeHa (00pa3oBaHME OCa/Ka, BbIIEICHHUE ra3a,
o0pa3oBaHUE BOJbI); OINbBITOB, HWUIIOCTPUPYIOUINX HPUMEPHl OKHUCIUTEIbHO-
BOCCTAHOBUTENbHBIX pEaKIUi (TOpeHHE, PEaKLUH Pa3yIoKEHUs, COCTUHEHUS);
pacro3HaBaHHe HEOPTaHWYECKHUX BEIIECTB C MOMOIIBIO KAUECTBEHHBIX PEaKIMi

Ha MOHBI; pCHICHUC SKCIICPUMCHTAJIbBHBIX 3a1a4
Hemeramis! 1 ux COCIMHECHUA

OO6mass  xapakTtepucTuka TajoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHbIe cTeneHn okucieHus. CTpoeHue u Gu3nUecKrue CBOMCTBA MPOCTHIX
BEIIECTB — TaJOr€HOB. XHMHUYECKHME CBOWCTBA Ha TMIPUMEpE XJopa
(B3auMoielicTBUE C MeTaIaMH, HEMeTajUlaMH, IellodaMu). XJIOPOBOAOPO/I.

ConsHas KuCiI0Ta, XMMUYECKHE CBOMCTBA, NOJIy4eHHUE, TpUMEHEHHe. [leficTBre




2.2

XJIOpa M XJIOPOBOJOPOJa Ha OpraHM3M 4YelloBeka. BakHeline XJIOpUIbl U UX

HaxO0JICHUE B MIPUPO/JIE

OObmas xapaktepuctuka 31eMeHTOB VIA-rpynmbel. OcoOeHHOCTH CTPOCHUS
aTOMOB, XapaKTePHbIE CTETNICHN OKHCIIeHUsA. CTpoeHue U (pU3MUECKUEe CBOMCTBA
MPOCTBIX BEIIECTB — KHCIOpPOJa M Cepbl. AJUIOTPONHBIE MOJU(PHUKAINN
KHCJIOpOAa W cepbl. XUMHUYECKHE CBoicTBa cepbl. CepoBOIOPOJ, CTPOCHHE,
¢dusnueckue W XUMHYECKHME CBOHCTBA. OKCHIBI CEepbl KaK IMPEICTABUTEIH
KHCJIOTHBIX OKCHIIOB. CepHasi KHCIO0Ta, (PM3MYECKHEe M XUMHUYECKUE CBOMCTBA
(o0mme Kak MpeACTaBHTENs Kijacca KHCIOT U crenuduveckue). XMMHUIeCKHe
peakiuu, JIeKalue B OCHOBE MPOMBIILICHHOTO croco0a IMOJIydeHHsI CepHOU
KHCJIOTHI. HpI/IMCHCHI/Ie. Conn CCpHOfI KHCJIOThI, Ka4Y€CTBCHHAA PpCaKUusaA Ha
cynbdar-uoH. HaxoxmeHnue cepbl U €€ coeMHEHUI B mpupojae. XUMUYECKOe
3arps3HEHUE OKPYKAIOMIEH Cpelbl COCAMHEHUSMHU Cepbl (KHCIOTHBIC TOXKIH,

3arpsA3HCHUEC BO3AyXa U BOI[OéMOB), CIIOCOOBI €T0 IpeaoTBpalliCHUA

2.3

OO6mass xapakTepucTuka 51eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHBIE CTENEHNU OKUCIEHUA. A30T, paCIPOCTPAHEHUE B IPUPO/IE,
¢dusnueckrue U XMMHYeCKHe cBoicTBa. KpyroBopot a3ora B mpupojie. AMMHUAK,
ero (pu3MYecKre M XUMHUYCCKUE CBOMCTBA, MOJy4YeHHWE M npuMeHeHue. Conm
aMMOHUsS, UX (QU3NYECKHME M XUMHUYECKHE CBOWCTBA, IPUMEHEHHUE.
KadecTtBeHHnasi peakiiusi HAa MOHBI aMMOHHS. A30THasl KUCJIOTa, €€ TOJydYeHHE,
¢du3nueckue W XUMHUYECKHe CBOWCTBa (00IIME KakK MpeICcTaBUTENsS Kiacca
KUCJIOT U crenuduueckue). Vcnonp3oBaHue HUTPATOB M COJEH aMMOHHUS B
KauecTBE MHUHEPAIbHBIX ynoOpeHuil. XUMHUYECKOe 3arpsi3HEHHE OKpYKarolei
Cpelbl COeMHEHUAMH a30Ta (KUCIOTHBIE JIOXK/IH, 3arPSI3HEHUE BO3/1yXa, TTOUBBI

1 BOJOEMOB)

2.4

®ocdop, amtoTponHsle Moaudukauu gocdopa, GpUMUECKHe U XUMUUYECKHUE
cBoiictBa. Oxcua ¢dochopa(V) u dochopHas kucinora, QuUMUECKUE U
XUMHUYECKHE CBOWMCTBa, moisiydenue. lcnonb3oBanue ¢QocdaroB B kauecTBe

MUHEPAJIbHBIX YA00peHUit

2.5

OOmast xapaktepuctuka 31eMeHTOB IVA-rpynmbel. OcoOeHHOCTH CTpOEHHUs
aTOMOB, XapaKTEepPHBIE CTETNIEHW OKUCICHHUS. YTJIEepol, auIOTPOITHBIC
MOJIU(UKAIMK, PAaCHIpPOCTPaHEHUE B MpHUpPOJE, (U3NYECKHEe M XHMUYECKHE
cBoiictBa. Aacop6musi. Kpyrosopot yriepoaa B mpupone. OKCHABI yriiepoaa,
ux (usznyeckre M XUMHUYECKHE CBOICTBa, JEHCTBHE HAa JKUBBIE OPraHU3MBI,

IMOJIYUYCHHEC U ITPUMCHCHHUC. DKOJIOTHUECKHUE HpO6J’IeMBI, CBsI3aHHBIEC C OKCHAOM




yraepona(lV); rumore3a T1I00aNbHOTO TOTETUICHHS] KIWMaTa;, MapHUKOBBIN
apdekr. YrompHas KUCIOTAa U €€ CONMM, UX (PUINYCCKUE W XUMHUYECKHE
CBOWCTBa, MOJY4YCHHE W TpuMeHeHue. KadecTBeHHas peakiusi Ha KapOoHart-
nonbl. Ucmonb3oBaHue Kap6OHaTOB B 6bITy, MCIUIHHC, MPOMBINUICHHOCTU U

CEIIbCKOM XO3STCTBE

2.6

2.7

[TepBoHavasibHBIC TTOHATHS 00 OPraHMYECKUX BEIIECTBAX KAaK O COCIMHECHHSIX
yriaepojga (MeTaH, 3TaH, 3TWJICH, AalETUJICH, 3TaHOJ, TJIHUIEPUH, YKCYyCHas
kuciora). MIX cocraB m xumudeckoe crtpoeHue. [loHsTe o OmogorHyecku
BXHBIX BEIECTBAX: XHpax, OENKax, yrJIeBoJaX — W HMX POJIU B KHU3HU
yeoBeka. MarepuaabHOE €IUHCTBO OPTaHMYECKUX W HEOPraHMYECKHUX

COEIUHEHUN

Kpemunuii, ero ¢usnyeckme © XHWMHUYECKHE CBOWCTBA, MOJIY4YCHHE U
npumenenue. CoenuHeHuss KpemMHus B mpupozge. OOmme mpenctaBieHus 00
okcune kpemuus(1V) u kpemuueBoii kucinore. CHIMKATHI, UX UCIOJIb30BAHHUE B
OBITY, METUIIMHE, MPOMBIIINIEHHOCTU. BaxkHelme cTpoutenbHble MaTepUabl:
KepaMuKa, CTCKJIO, IIeMEHT, OeToH, jxene300eroH. I[Ipobiembl Oe30macHOTO

HCIIOJIb30BAHHA CTPOUTCIIbHBIX MATCPHAJIOB B HOBCGHHCBHOﬁ KHN3HHU

2.8

XUMHUECKUI HSKCHEPUMEHT: M3ydeHue o0pa3loB HEOPraHMYECKUX BEIECTB,
CBOMCTB COJISTHOM KHCIJIOTBI; IIPOBEICHHE Ka4eCTBEHHBIX PEaKIMA HA XJIOPHUA-
WOHbI M HaONIOJICHHE MPU3HAKOB HUX TMPOTEKAHMs; OIBITHI, OTpa’KarolIye
(u3nuecKkre U XMMUYECKHE CBOIMCTBA raJIOT€HOB U UX COEAMHEHUN (BO3MOYKHO
UCIOJIb30BAHUE BHJIEOMATEPUANIOB); O3HAKOMJIEHHE C O0pa3laMu XJIOPUIOB
(raoreHuI0B); O3HAKOMIIGHME C o0pa3liaMu cepbl M €€ COeIMHEHHUSIMU
(BO3MOXKHO ~ MCIIOJIb30BaHME BHJEOMAaTepHalioB); HaOJIOJEHHE Mpolecca
oOyriauBaHus caxapa MHoJl JEHCTBHEM KOHIIEHTPUPOBAHHOM CEpHOM KHUCIOTHI;
M3Y4eHHE XMMHMUYECKHUX CBOMCTB pa30aBICHHOW CEpHOM KHCIOTHI, IPOBEICHUE
KayeCTBEHHOW peakUuu Ha Ccynb(paT-uoH U HaONIOJeHHe Tpu3HaKa eé
MIPOTEKAHUS; O3HAKOMJIEHUE ¢ (PU3NUYECKUMH CBOMCTBaMHU a30Ta, Gpochopa u ux
coeMHEHUIl (BO3MOXKHO UCIIOJIb30BaHUE BHJEOMATepHANIOB), 0OOpa3laMu
a30THBIX U (HOChHOPHBIX YAOOPEHUH; OIyUeHUE, COOMpaHne, paclo3HABaHHUE U
U3Y4YEHHE CBOMCTB aMMMAaKa; IPOBEICHHE KaueCTBEHHBIX DPEAaKIMi Ha HOH
aMMOHHMA U ¢ocar-uOH U U3yYEHHE TPU3HAKOB HUX IPOTEKaHMUS,
B3aMMOJICICTBUE KOHIICHTPUPOBAHHOW a30THOM KHCJIOTHI C MEABIO (BO3MOYKHO
WCIIOJIb30BaHNE BHJIEOMATEPHANIOB); HM3y4YE€HHUE MOJENe KPUCTAJUIMYECKUX
pem€éTok anmasza, rpadura, (QyulepeHa; O03HAKOMJIEHHE C IPOLIECCOM

azicopOLMU PacTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YIJIEM M YCTPOICTBOM




MPOTHBOTa3a; TOJIY4YeHHE, COOMpaHHe, PACMO3HABAHWE W W3YYCHUE CBOWCTB
YIJIEKHCIIOTO Ta3a; IMPOBEACHHWE KAauYeCTBEHHBIX pEaKIMWi Ha KapOoHAT- u
CHJIMKAT-HOHBl M W3yYEHHE NPHU3HAKOB KX IPOTEKAaHUsS; O3HAKOMIICHHE C
MPOAYKIMEH CHUIMKATHOM MPOMBINUICHHOCTH; PEUICHHE SKCIEPUMEHTATbHBIX

3aaa4 I10 TEME «BaxkHele HeMeTauIbl 1 UX COCANHCHUA»

MeTtamisl 1 BX COCAUHCHU A

3.1

OOwiast XapakTepUCTUKAa XMMUYECKHX JIEMEHTOB — METAJVIOB HA OCHOBAHUH UX
nonoxkeHuss B Ilepuonuuecko cucreMe XUMHUYECKHX dieMeHToB .U
Menpeneesa u crpoeHus aroMoB. CTpoeHne MeTaiioB. MeTandeckas CBsI3b U
METaJJIMYEcKasl ~KpUCTauIMyeckass pemeérka. ODJIEKTPOXUMUYECKUH  psf

HaprI)KeHI/Iﬁ MCTaJIJIOB

3.2

3.3

duznyeckue U XUMUYECKUE CBOMCTBA MeTauioB. OO0IMe crioco0bl MOTYYeHUS
MeTauioB. [loHsAITHE O KOPPO3UU METAIIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT
kopposzuu. CrjiaBsl (CTallb, YyT'YH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHE B

OBITY U IPOMBILLIEHHOCTH

[lenouynsle MeTasuibl: mosoxenue B llepuonuyeckoil cucreMe XUMHUYECKUX
anemeHtoB [[.M. MenaeneeBa; CTpo€HHE UX aTOMOB; HaXOXJECHHE B MPUPOJIE.
Ou3nyeckue 1 XUMUIECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kamusi). OKCHIIBI U
TUAPOKCHUIABI HATPUA W KaJius. HpI/IMeHeHI/Ie IICJIOYHBIX MCTAJZIOB MW HX

COeINHEHUN

3.4

[IlenoyHO3€MENBHBIE  METAUIBl MarHMd M KaJIbLIMWA:  TIOJIOXKEHHE B
[Iepnonnueckoii cucreme xumMudeckux 3imeMeHToB [[.1. MenzaeneeBa; ctpoeHne
X aTOMOB; HaxOXJEHHE B mNpupoae. PU3NYECKME U XMMHUYECKHE CBOMICTBa
MarHus W Kaublius. BaxkHelinne coequHeHus Kaiblus (OKCHJI, THUIPOKCHI,

conu). JKECTKOCTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUs

3.5

3.6

AmomMuHuil: nonoxkenue B Ileprmoanueckoil cucreMe XMMHYECKHX 3JIEMEHTOB
JI.. MennaeneeBa; CTpoeHHE aToMa; HaxoxkaeHue B npupoae. dusmueckue u
XMUMUYECKHE CBOMCTBA alFOMUHMS. AM(OTEpHBIE CBOICTBA OKCHJIA U THIPOKCHIA

AJITFOMUHU A

Keneszo: nonoxenne B [lepruonnuecko cucreme XuMu4yeckux snementos [[.1.
MeHieneeBa; CTpOGHHME aTOMa; HaxoxkJIeHue B mpupoge. Dusnyeckue u
XUMHUYECKHe CBOMCTBa jxene3a. Okcuipl, ruapokcuabl u conu skenesa(ll) u

xene3a(lll), ux cocras, cBoIcTBa U OTyYeHUE

3.7

XHUMUYECKUN 9KCIICPUMCHT. O3HAKOMIICHUC C 06pa3uaM1/1 METAJIJIOB M CIIJIaBOB,

ux (usnueckuMH CBOMCTBAMM; U3YYEHHE PEe3yJIbTaTOB KOPPO3UH METAJJIOB




(BO3MOXHO HCITOJIh30BaHNE BHJICOMATEPHAIIOB), 0ocoOeHHOCTEH
B3aUMOJCHCTBUSA OKCHAAQ KalblUs M HATpUs C BOJOM  (BO3MOXHO
WCIIOJIb30BaHHE BHUJAEOMATEPUANIOB); HCCIEAOBAHHUE CBOWCTB XECTKOW BOJIBI;
mpoluecca TOpEHUs Kelle3a B KHUCIOpoAE (BO3MOXKHO — HCIOJIb30BaHUE
BUJICOMATEPHAIIOB); MPU3HAKOB MPOTEKAHHsS KAUYECTBEHHBIX PEAKIUil Ha HOHBI
(Maraus, Kanblis, amomunus, nuHka, sxenesa(ll) u xenesa(lll), mexu(ll);
HaOJII0/IeHNE U OMKMCAaHUE MPOLECCOB OKpAlIMBaHUS IUIAMEHW MOHAMM HATpHS,
Kaiuss W Kajnblus  (BO3MOXKHO  HMCIOJIb30BAaHUE  BHJIEOMATEPHUAIIOB);
uccienoBaHre aM(pOTEPHBIX CBOWCTB THJPOKCHIA ANIOMHUHHUS M THUIPOKCUIA
LIMHKA; PEIICHUE IKCIIEPUMEHTANIbHBIX 3a/1a4 110 TeMe «Baxxuelime MeTaibl 1

X COCOUHCHU A

XuMmus 1 OKpYyiKaromiasa cpelia

4.1

4.2

HoBrie MaTcepurajibl U TCXHOJIOTUM. BemiectBa u MaTcpHrajibl B HOBCCHHCBHOﬁ
JKM3HH YeJIOBEKa. XUMHS U 300POBbE. be3omacHoe mcmonp30BaHuE BEIICCTB U
XUMHNYCCKHUX peaKI_II/Iﬁ B 6BITy. HepBa;I nmoMompb IIpU XUMHYCCKHUX OXKOrax H

OTPABJIEHUAX

OCHOBBI ~ 3KOJIOTUYECKOW  IPAaMOTHOCTH.  XHUMHYECKOE  3arps3HEHHE
okpyxaromed cpensl [1/IK. Pons XuMuu B pelieHHH SKOJIOTHYECKUX MPOOIeM.
[IpupoHble WCTOYHHMKH YTIIEBOAOPOAOB (yroib, MPHUPOIHBIA Tra3, HETh),

IMPOAYKTBI UX nepepa60TI<H, HX POJIb B 6BITy " TPpOMBIIIJIICHHOCTHU

4.3

XUMUYECKUH 3KCIEPUMEHT: U3yuyeHue oOpa3loB MaTepuanoB (CTEKIO, CIIaBbI

MCTAJUUIOB, TOJIUMCPHBIC MaTepI/IaJ'IBI)




IPOBEPSIEMBIE HA OI'D 11O XUMHU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

Kon
NpoBepPsIEeMOro
TpeOoOBaHMS

IIpoBepsiemble TPeGOBaHMS K MPeIMETHBIM pe3yJibTaTaM
0a30BOIr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpaMMbl OCHOBHOI0 0011ero oopasoBanusi Ha ocHoBe PI'OC

1

[Ipencrapnenue:

11

0 TI03HABAaEMOCTH SIBJICHHUHU npupoabl, IMOHHUMAaHHUC 00BEKTHUBHOM
3HAYUMOCTH OCHOB XHMHYECKOI HAayKH Kak o0Jractu COBpPCMCHHOI'O
C€CCTCCTBO3HAHHNA, KOMIIOHCHTA 06]1_[6171 KYJIbTYpPblI H HpaKTquCKOﬁ
ACATCIIBHOCTH YCJIOBCKAa B YCIOBUAX COBPEMCHHOI'O 06III€CTB21;

INOHUMAHHEC MECTAa XUMHUU CPEAU APYI'UX CCTCCTBCHHBIX HAYK

1.2

1.3

0 HAYYHbIX MCETOJAaX IIO3HAHUA, B TOM YHUCIIC S3KCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCTOAAX MCCICAOBAHUSA BCIICCTB U HU3YUYCHHA
XUMHNYCCKHX peaKHHﬁ; YMCHHC HCIIOJIB30BAaTH MOICIHN JJIA

00BICHCHUS CTPOCHUSA aTOMOB U MOJICKYJI

o cepax mpodeccHoHaTbHOI AEATEIBHOCTH, CBA3aHHBIX C XUMHEH U
COBPCMCHHBIMM TCXHOJOIUAMH, OCHOBAHHBIMU Ha JOCTHIKCHUAX
XMMUYECKOH HAyKM, YTO TO3BOJIUT OOYdYaIOIIMMCS paccMaTpuBaTh
XUMHUIO Kak cepy cBoelt Oyayiieil npopeccoHaabHON AesITeNIbHOCTH
U ClleaTh OCO3HAHHBIM BBHIOOP XMMMHU Kak MPOQUIBHOTO NpenMeTa

MIPHU TIEPEX0/I€ Ha YPOBEHB CPETHETO 00IIETr0 00pa30BaHMs

Brmagenue cucteMoil XMMHMYECKMX 3HAaHUM M yMEHUE IPUMEHSATH

CUCTEMY XUMHUYCCKUX 3HaHI/II71, KOTOpas BKIIFOYACT:

2.1

Ba)KHEHMIIINE XHMHUYECKHE IIOHATHS: XUMHYECKHH DJIEMEHT, aToM,
MOJIEKYJa, BEIIECTBO, MPOCTOE W CIOKHOE BEIIECTBO, OJHOPOJHAS U
HEOJTHOPO/HAs CMECh, OTHOCUTENIbHBIE AaTOMHAasi U MOJIEKYJsSIpHas
MacChl, KOJIMYECTBO BEIECTBA, MOJIb, MOJIAPHAs Macca, MOJISPHBIN
00BEM, OKCHJ, KHUCIOTa, OCHOBaHHUE, CONb (CpemHss), XUMHUYeCKas
peaKiusi, peaklud COCIUHEHUsS, PEaKIUU PA3JIOKECHUS, pPEaKIuI
3aMeNIeHUs, peaKui OOMeHa, TeIUIoBoW A(PQEKT peakiuu, dK30- U
SHIOTEPMUYECKUE PEAKIIMHU, PACTBOP, MACCOBasi JIOJISI XHUMHUYECKOTO
AJIEMEHTA B COEMHEHUH, MaccoBas J10JI1 U MIPOLEHTHAs KOHUEHTpaLUs

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




opOuTanb, paguyc aToma, BaJIE€HTHOCTb, CTENEHb OKHUCIEHUS,
XUMHUYECKAs CBSI3b, JIEKTPOOTPULIATEIBLHOCTD, IOJISIPHAS U HETIOJIpHAs
KOB&JICHTHAs  CBsI3b, MOHHAas  CBs3b, METaUIM4eCKas  CBA3b,
KpUCTA/LIMYecKass peleérka (aToMHas, MOHHas, MeTaJuIMyecKasi,
MOJIEKYJISIpHas), MOH, KaTHOH, QHMOH, 3JIEKTPOJIMUT M HEDJIEKTPOJIHUT,
JIIEKTPOJIMTUYECKAsl  JUCCOLMALMSA, PEAKLUUU HMOHHOIO  OOMEHa,
OKHUCIIUTEIIbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKLMM,  OKUCIUTEIb  H
BOCCTAHOBUTEJNIb, OKHMCICHME UM  BOCCTAHOBICHHME, DIIEKTPOJIN3,
XMMUYECKOE paBHOBECHE, OOpaTHMble U HeoOpaTUMble peakivH,
CKOPOCTb XUMHUYECKOW peakumu, kKartanusarop, IIJIK, xopposus

MCTAJLJII0B, CILJIaBbI

2.2

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

COCTaBa, 3aKOH ABOFaI[pO

2.3

3.1

3.2

TCOPUU XUMUU: ATOMHO-MOJICKYJISIpHAA TCOPH, TCOPUA

ANEKTPOJIUTUYECKON AUCCOIUALINHI
Biianenne ocHOBaMM XMMHUYECKON IPaMOTHOCTH, BKJIFOYAIOILICH :

yYMEHUE MPaBUJIbHO UCIOJIb30BATh U3yUEHHBIE BELIECTBA U MaTepUAIIbI
(B TOM 4uclie MUHEpaJbHbIE YHOOpEHUs, METAUIbl W CIUIABBI,
HOPOAYKTHl MepepadOTKU NPUPOAHBIX HCTOUYHUKOB YIJIEBOJOPOIOB
(yrnsi, mpupoAHOro rasza, HeTH) B OBITY, CEIbCKOM XO34HCTBE, Ha
IPOM3BOJICTBE U TOHUMAHUE 3HAUEHUs JKUPOB, OEIKOB, YIJIEBOAOB
JUIsL OpraHr3Ma 4eoBeKa; yMEHUE MIPOrHO3UPOBaTh BIMSHHUE BEIIECTB
U XMMHMYECKHUX IPOLECCOB HA OPraHU3M YEJIOBEKAa M OKPYKAIOLLYIO
IPUPOJHYIO Cpeny

YMEHHME HHTErpUpOBATh XUMHUYECKHE 3HAHMSI CO 3HAHUSMHU JPYrUX

y4eOHBIX MPEIMETOB

3.3

HaJIM4YMe OmbITa paboThl ¢ Pa3NUYHBIMU MCTOUYHUKAMHU HH(pOpMaIUU
Mo XUMUU (HayyHas W HAy4HO-TIOMYJSpHas JHUTepaTypa, CIOBapH,

CIIPAaBOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

YMCHUC 00BEKTHBHO OLICHUBATb I/IH(I)OpMaI_II/IIO O BC€IOICCTBaAx, HX
MMPEBpAIICHUAX n MMPaAKTUYICCKOM IIPUMCHCHUU n YMCHHC

HCIIOJIB30BaTh €€ I PCIICHUA y‘-IC6HO-1'IO3HaBaTeJIBHBIX 3aaad

Bnanenne ocHOBaMH IIOHSTHHHOTO arrmapara U CHMBOJIMYCCKOTO

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




YpaBHEHUM  XMMHUYECKHUX  pEaKlMil; OCHOBAMHM  XHUMHYECKOU
HomeHkiarypsl (IUPAC u TpuBnanbHoi)
YMeHue oOBSACHATH CBsI3b MOJOXKEHUA djeMeHTa B llepmomuueckoii

CUCTEME C YHCIIOBBIMH XapaKTCPUCTHKaMH CTPOCHHSA aTOMOB

5 XUMHYECKUX OJJIEMEHTOB (COCTaB HW 3apsl sapa, oOIiee Yucio
AIIEKTPOHOB), PACHpPEEICHUEM JIIEKTPOHOB IO HHEPreTHUYECKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPHOAOB, KATUS M KATBIIHS
IIpencraBienue 0  MEPUOJUYECKOM  3aBUCHUMOCTH  CBOWCTB
XUMHUYECKHX 3JIEMEHTOB (paguyc aroma, 3JIeKTPOOTPULIATEIbHOCTS),
6 MPOCTBIX W CJOXKHBIX BEHIECTB OT TMOJOXEHUS JJIEMEHTOB B
[lepuoanueckoit cucremMe (B MalbIX [MEpHOAaX H  TJIABHBIX
MOJATPYTIAx) ¥ 3JICKTPOHHOTO CTPOSHUS aTOMa
7 YMmenne kinaccuumpoBarh:
7.1 XUMHUYECKUE IJICMEHTBI
7.2 HEOPraHUYECKHE BEIIECTBA
7.3 XUMHUYECKHE PEAKIIUH
8 YMeHue onpenessTh:
81 BaJICHTHOCTh W CTENEHb OKUCJICHUS XUMUYECKUX DIIEMEHTOB, 3apsij
' HOHa
8.9 BHJ] XUMHYECKOH CBS3M W THUN KPUCTAUIMYECKOH CTPYKTYpHI B
' COETMHEHUSIX
8.3 XapakTep Cpeibl B BOJHBIX PaCTBOpPaX BEMIECTB (KHCIOT, OCHOBAHUH )
8.4 OKHUCJIUTETh H BOCCTAHOBHUTEIh
9 YMeHue xapakTepu30BaTh (PU3NIECKHE U XUMHIECKHAE CBOMCTBA:
MPOCTHIX BEIIECTB (KUCIOPOMA, O30H, BOJOPOJ, TpaduT, anmas,
9.1 KpeMHUu#, a3oT, ¢ocdop, cepa, XJOp, HATPUH, Kaluil, MarHuii,
KaJIbIIMH, aTFOMHHUM, JKEJIe30)
CIIOXHBIX BEIISCTB, B TOM YHCJIE€ WX BOJHBIX PacTBOPOB (BOja,
aMMHUaK, XJOPOBOJOPOJl, CEPOBOJAOPOJ, OKCHIBI U THUIPOKCHIIBI
9.9 metaiioB |-l11A rpynn, amtomunus, menu (I1), uunka, xenesa (Il u
' I1), okecuasl yrnepona (Il u 1V), xpemuus (1V), azora u gocdopa (111
u V), cepet (IV u VI), cepuucras, cepHasi, azoTucras, a3oTHasd,
docdopHasi, yronbpHas, KpeMHUEBAsI KUCIOTA U UX COJIH)
9.3 MPOTHO3MPOBaTh W  XapaKTepU30BaTh CBOMCTBA  BEIIECTB B




3aBUCUMOCTH OT HMX COCTaBa U CTPOCHHUA, NPUMCHCHHE BCIICCTB B
3aBUCHUMOCTH OT HX CBOfICTB, BO3MOXHOCTb IMTPOTCKAHUA XUMHWYCCKUX

MIPEBpAICHUI B Pa3JIMYHbIX YCIOBHUIX

VYMeHue cocTaBlsATh MOJICKYJISIPHBIC 1 HOHHBIC YPAaBHCHUA peaKHHﬁ, B

10
TOM YHUCIIE:
10.1 peakiuii HFOHHOTo oOMeHa
10.2 OKUCITUTEIHbHO-BOCCTAHOBUTENBHBIX PEAKIIHI
10.3 WUTIOCTPUPYIONINX ~XMMHYECKAE CBOWCTBA HM3YyYEHHBIX KJIACCOB
' (Tpyrim) HEOPraHUYECKHUX BEIIECTB
104 MOJITBEPKTAOIIUX TCHETUYECKYIO B3aUMOCBSI3b MEXKIY HUMH
11 YMeHue BbIYUCIATH (IPOBOAUTH PACUEThI):
111 OTHOCUTCIIGHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MAacChl BEIIECTB,
' MacCCOBYIO JIOJI0 XMMHYECKOT'0 3JIEMEHTA B COSAMHEHUH
11.2 MacCOBYIO JIOJIIO BELIECTBa B pacTBOPE,
11.3 KOJIMUECTBO BEIIECTBA M €r0 Maccy, 00beM Ira3oB
114 [0 YypaBHCHUSAM XHMHUYCCKUX PEAKIUH W HAXOAHWTh KOJINICCTBO
' BelecTBa, 00bEM U MacCy peareHTOB WIH MPOYKTOB PEaKIIUU
12 Bnanenue (3HaHHE OCHOB):
OCHOBHBIMH  METOJAAMH  HAy4YHOTO TMoO3HaHUS (HaOmrogeHue,
121 HU3MEpeHHE, SKCIIEPUMEHT, MOJICTTUPOBAHNUE) ITPU H3yYSHUH BEIIESCTB U
' XUMHUYECKUX SBIICHUH; yMeHHEe Cc(hOpMynIupoBaTh MpoOieMy U
MPETIOKUTE MTYTH €€ PEIICHUS
199 0e3omacHOM pabOThl ¢ XUMHUYECKMMH BEIECTBAMH, XHUMHUYECKOUN
' MoCyA0oH U JabopaTOpHBIM 000pyAOBaHUEM
MpaBHJIaMy O€30MMaCHOTO OOPAIEHUS C BEIIECTBAMU, UCTIOIB3YEMBIMU
B TIOBCETHEBHOW KM3HU, TIPABUIIAMH TTOBEICHUS B IEISIX COSpPeKEeHUS
123 3I0pPOBbSI U OKPYXKAIOILIEH MPUPOIHON Cpeapl; MOHMMAaHUE Bpenaa
' (omacHOCTH) BO3JCHCTBHS Ha JKHUBBIC OPTaHU3MBI ONPEIACIIEHHBIX
BEIIECTB, CMOCOOOB YMEHBIICHHS U TMPEAOTBPAIICHUS UX BPEAHOTO
BO3JICUCTBUSA
13 Hannuue mpakTHUeCKUX HABBIKOB TUIAHUPOBAHUS U OCYIIECTBICHUS
CIICTYIOIINX XUMHYECKUX IKCIIEPUMECHTOB:
131 W3YYCHHE M ONHUCaHue (PU3MICCKHX CBOWCTB BEIIECTB; 03HAKOMIICHUE

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




WUTIOCTPUPYIOIIME MTPU3HAKU MTPOTEKAHUS XUMHUECKUX peaklui

13.2

HN3YUCHHUEC croco0oB pasaciICHuA cMmeceit

13.3

IMOJIY4YCHHUE KHUCIOpOoAa MW HM3YUCHHUC €ro CBOP'ICTB; IMOJIYYCHHE
BOAOpPOJa U M3YUCHHUC CTO CBOfICTB; MOJIYYCHHC YIJICKHUCJIOTO ra3a u

HN3YUCHHUEC €TO CBOfICTB; IMOJIY4CHHNEC aMMHAKa U N3YUCHUEC €TI0 CBOMCTB

13.4
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13.6

MPUTOTOBJICHHE PAcTBOPOB C ONpPENENIEHHONM MaccoBOil josei

pPacTBOPEHHOTO BEILIECTBA

MIPUMEHEHUE WHIUKATOPOB (Jrakmyca, METHIJIOpaHka u
dbenondranenna) A ONpeneseHHUs XapakTepa cCpelbl B pacTBOpax

KHUCJIOT U LIeJIoYei

UCCIEJOBaHUE W ONMCAaHWE CBOMCTB HEOPraHWYECKUX BEILLECTB
Pa3IMYHBIX KJIACCOB; M3YyYEHUE B3aUMOJEUCTBUS KHUCIOT C METaJUIaMH,
OKCHIAMH  METaJUIOB,  PAacTBOPUMBIMM M HEPacCTBOPHUMBIMH
OCHOBAaHUSIMU, COJIIMHM; [IOJIY4YEHHE HEpPAaCTBOPUMBIX OCHOBAHMUIA;
BBITECHEHHE OJHOIO MeTajyla JApyrMM W3  pacTBOpa  COJIHU;
ucclieloBaHne aM(pOTEPHBIX CBOWCTB THIPOKCHIOB QIIOMUHUS H

[IUHKA

13.7

13.8

PCHICHUC SKCIICPUMCHTAJIBHBIX 3a41a4 110 TCMaM: «OCHOBHEBIE KJIACCHI
HCOPTaHUYCCKUX CO€I[I/IH6HI/II71>>; ((3JIGKTpOJII/ITI/I‘IeCKa$I
JAUCCOLIM AL, «Baxnelnme HeMETaIbl U HX COCOUHCHUA,

«BaxxHelmre MeTaIbl 1 X COSTMHEHMSI

XUMHYECKHE  OKCIIEPUMEHTHI,  WUIIOCTPUPYIOIIHE  MPH3HAKH
NPOTEKaHUs peakii MOHHOro oOMEHa; KaueCTBEHHbIE peakIUu Ha
MPUCYTCTBYIONIME B BOJHBIX PAcTBOpax HMOHBI: XJOPHI-, OpOMUI-,
uomua-, cynbdar-, Qocdar-, kapOoOHaT-,  CHIMKAT-aHUOHBHI,
THJIPOKCU-UOHBI, KATHOHBl aMMOHUS, MarHusi, KaJblus, aTFOMUHUS,

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

14

YmMmenue:
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14.2

NpEACTAaBIATE PE3YJIbTAThl OJKCIICPUMCHTA B (1)0pMe BBIBOJIOB,
J0Ka3aTCIbCTB, Fpa(bI/IKOB n T3.6J'II/II_I U BBIABJIATH SMIIMPUYCCKUC

3aKOHOMEPHOCTHU
YCTaHABIIMBATh CBSI3U MEXJ1Y PeabHO HAOII0JaeMbIMU XUMHUUYECKUMHU

SABJICHUAMMU U IPONCCCaMU, NPOUCXOAAINIUMA B MAKPO- U MUKPOMHUPE,

O00BSACHATH IPUYUHBI MHOTOOOPA3Hsl BEIIECTB




INIEPEYEHD 2JIEMEHTOB COIAEPKXAHUS, IIPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 9K3AMEHE 110 XUMHNHU

Koxa

11

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

HepBOHa‘-IaJIBHBIG XUMHUYCCKUC ITOHATHUA

YucTele BemecTBa U cMecr. CriocoObl pa3ieiieHus: cMecei

1.2

13

ATOMEI WH MOJICKYJIBL. Xumudeckue diieMeHTBI. CHMBOIBI  XUMHYSCKHX
9JICMCHTOB. HpOCTbIe 1 CJIOXKHBIC BECIICCTBA.

Xumnueckas popmyia. BareHTHOCTh aTOMOB XMMHUYECKHX J1eMeHTOB. CTeneHb

OKHUCJICHUA

14

3aKOH IIOCTOSIHCTBA COCTaBa BCIICCTB. OTHOcUTEeNLHAsE aToOMHas Macca.
OTtHOCHUTEILHAS MOJICKYJIsIpHasd mMacca. MaccoBast g0 XHMHYSCKOr0 dJIEMECHTA

B COCIUMHCHNU

1.5

1.6

KonnyectBo BemectBa. Moab. MomspHas Macca. ModisipHbIii 00BEM Ta30B.
B3anMoCBsI3b KOJIMYECTBA, MACChl M YUCIIA CTPYKTYPHBIX €IMHMI] BEIIECTBA
®u3nyecKkue U XUMUYECKUE SIBIICHUsA. XUMUYECKAsl peakuus U e€ INpPU3HAKH.
3aKOH COXpaHEHMsI MACChl BEIIECTB. XMMHUECKUE YPaBHEHUS

[lepnonnueckuit 3akoH n Ilepuonnueckas cucreMa XMMHYECKHX JJIEMEHTOB

.. MenneneeBa. CTpoeHHE aTOMOB

2.1

Ilepuonnueckuii 3akoH. Ilepuognueckas cucrema XUMUYECKUX deMeHTOB J[. 1.
Menneneesa. Ilepuoael n rpynnsl. U3NYECKUil CMBICI TOPSAIKOBOTO HOMEPA,

HOMCPOB II€pUOJa U T'PYIIIbI 3JICMCHTA

2.2

Crpoenue aromoB. CocTtaB atoMHbIX sfep. M3oronbl. DnekTpoHsl. CTpoeHue
AJIEKTPOHHBIX  000J0YeK aTOMOB TEpBBIX 20 XHUMHUYECKHUX DJIIEMEHTOB

ITepuoanueckoit cucremsl [[.1. Menneneena

2.3

3aKOHOMEPHOCTU B M3MEHEHUU CBOMCTB XMMHYECKHUX 3JIEMEHTOB NEPBBIX TPEX
MEepUOJIOB, Kauus, Kaimblius (paguyca aTOMOB, DJIEKTPOOTPUIIATEIHEHOCTH,
METaUIMYECKUX W HEMETaUIMUYeCKMX CBOMCTB) W HMX COCAUHEHUH B
COOTBETCTBUU C TIOJOKEHUEM »JJIeMEeHTOB B I[lepuomumueckoil cucreme u

CTPOCHUCM UX aTOMOB

3.1

CtpoeHue BelecTa

Xumudeckass cBs3b. KoBaneHTHass (MOJsipHAsT W HEMOJSpHAs)  CBS3b.
ONEeKTPOOTPULIATEILHOCTh ~ XUMUYECKUX  dJeMeHTOoB.  MoHHas  CBs3b.

Meranmnnueckas CBI3b




3.2

Tunbl KpUCTAIMYECKUX pPEMETOK (aTOMHas, MOHHAsA, MeTaJUIM4YecKas),
3aBUCHMOCTb CBOMCTB BEILECTBA OT TUIA KPUCTAUIMYECKOM PEIIETKM M BUIA

XUMHYECKOH CBSI3U

4.1

4.2

Baxneimme MMPEACTAaBUTCIIN HCOPraHUYCCKHUX BEIICCTB. Hemeramnmel u ux

COCAMHCHUS. Mertamisl 1 uxX COCIUHCHUA

Knaccupukanuss u HOMEHKJIATypa HEOPraHUYECKUX COCAMHEHUN: OKCHIIOB
(coneoOpasyromue: OCHOBHBIE, KHUCJIOTHBIE, amdoTepHbIe) u
HECO0JICOOpa3yIoIIe; OCHOBAaHWH (LIENOYM M HEPACTBOPUMBIE OCHOBAHUS);
KACIOT  (KHCIOpPOJCOACpKaMe ¢  OCCKUCIOPOIHBIC, OJHOOCHOBHBIE U

MHOTOOCHOBHBIE); COJIEH (CPEIHUX U KUCIBIX)

@u3nyeckue M XMMUYECKHE CBOMCTBAa MPOCTBIX BELIECTB-HEMETAJIOB:

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

4.3

4.4

dusznyeckue W XUMHUYECKHE CBOMCTBA IMPOCTBIX BCHICCTB-MCTAJIJIOB: JIMTHAA,
HaTpH:A, Kajlusd, Marovugd W KajJlblHs, aJJFOMUHHA, XKCJIC3d. BHGKTpOXI/IMI/I‘ICCKI/Iﬁ

PA HAIIPSKEHUN METaJIOB

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

XJIOpOBOAOpOaa, CCPOBOAOPOAA, aMMHAKaA

4.5

dusnuecKkue W XMMHUYECKHE CBOMCTBA OKCHIOB HemerawuioB: cepel (IV, VI),
azora(ll, 1V, V), docdopa(lll, V), yrnepona(ll, 1V), xpemuus(1V). Tlonyuenne

OKCHJOB HEMCTAJIJIOB

4.6

4.7

4.8

4.9

4.10

Xumnueckue cpoiictBa okcuaoB: MeTawioB IA-IIIA rpymm, munka, memu(ll) u

xenesa(ll, 11). TTomyueHne OKCHIOB METAIIIIOB

XVMHYECKHE CBOMCTBA OCHOBaHWM M aM(pOTEpPHBIX TMAPOKCUAOB (Ha ImpUMeEpe
TUAPOKCUAOB  alIOMUHUSA, JKene3a, ULuHKa). [lomyuenme ocHoBaHuil U
aM(pOTEpPHBIX THIPOKCHJIOB

OO01mue XMMHYECKHE CBOMCTBA KHCIOT: XJIOPOBOJAOPOIHOW, CEpOBOJIOPOIHOM,
CEpPHUCTOM, CEpHOM, a30THOH, (ochOopHON, KPEeMHHEBOH, yroibHOU. OcoObie
XUMHYECKHE CBOMCTBA KOHLIEHTPUPOBAaHHONW CEPHOM W a30THOM KHUCIOT.
[Tony4yenue kucnot

OO0me XuMHYECKUe CBOMCTBA cpenHux conet. [lomyuenue coneit

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

YIJICKUCIIOTO r'a3a B J1a60paT0pHH
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HOJ'Iy‘ICHI/IC aMMHMakKa, CCpHOfI U a30THOH KHCJIOT B IMPOMBIIIJICHHOCTH. O6H_II/IC

CIIOCOOBI IMOJIYUYCHHUA MCTAJLJIIOB




4.12

I'ereTmueckas cBA3b MEXKOY KilaCCaMH HCOPraHU4CCKUX CO@I[I/IHGHI/II\/'I

Xumudaeckue peaKnuu

5.1

Knaccudukarnuss XUMHYECKHX peakuuil Mo pa3IMyHbIM [IPU3HAKAM: [0 YUCITY H
COCTaBy YYaCTBYIOIIMX B PEAKIMU BELIECTB, IO TeIIoBOMYy 3(¢eKTy, Imo

M3MEHEHMIO CTEIICHEH OKMCIICHUS XUMHUYECKUX YJIEMEHTOB

5.2

5.3

5.4

5.5

TennoBoii 23 PeKT XUMHUECKONW pPeakluy, TEPMOXUMHUUYECKUE YpaBHEHHS. DK30-

Y SHJIOTEPMUYECKUE PEAKIMU. TepMOXUMUUYECKUE YPABHEHUS
OKHCIUTEIbHOBOCCTAHOBUTEIbHBIE peakiuu. OKUCIUTEIN U BOCCTAHOBUTEIIH.
[Tpouecchl  OKMCIEHHS] M BOCCTAHOBJCHMSA.  ODJIGKTPOHHBIM  OanaHC
OKHCJIMTEIbHOBOCCTAHOBUTEILHON PEaKLUN

Teopus anekTpoauTudeckoi nucconuanuu. KaTuonsl, aHMOHBI. DJIEKTPOIUTHI U
HEANEKTPOoJUThI. CUIIbHBIC U c1a0bie JIeKTPOIUThL. CTENEeHb JUCCOLMAIIIT
Peaknuu moHHOTO OOMEHA. YCIOBHSI MPOTEKAHUS PEAKIM MOHHOTO OOMEHA,

IIOJIHBIC COKpaH_[éHHBIe HWOHHBIC YPAaBHCHUS peaKI_[I/Iﬁ

XuMus U OKpYyXKaromasa cpeaa

6.1

BemectBa u Mmartepuansl B IIOBCEAHEBHOM JKHM3HM 4eloBeKa. besomacHoe
UCTIOJIB30BaHUE BEUIECTB M XUMHUYECKMX pEaKIuil B J1abopatopuu u OBITY.

HepBa;I moMoumb IIpu XUMHUYICCKHUX OKOIraX U OTPABJICHUAX

6.2

XUMHYECKOE 3arpsi3HEHUE  OKpYXKaroleil cpeabl  (KHCIOTHBIE  JIOXK[IH,
3arpsi3HEHUE TOYBBI, BO3/yXa W BOJOEMOB), CIIOCOOBI €r0 MPETOTBPAIICHUS
[IpenenpHast nmomyctumas koHmentparus BemecTB (IIJK). Pomp xumun B
pelIeHur OKOJOTHYECKUX TMpoljeM. YCuieHue NapHUKOBOro dddekra,

pa3pyui€eHue 030HOBOT'O CJI0s

6.3

6.4

[Ipumenenue cepsl, a3ora, Gocdopa, yriepona, KpeMHHUs] U UX COEIUHEHUH B
ObITY, MEAMLUHE, MPOMBIIUIEHHOCTH U CelIbCKOM xo3siicTBe. Ilpumenenue
METAJIJIOB U CIUIaBOB (CTanb, YYryH, AIOPATIOMUHUN, OpoH3a) B OBITY H
HNPOMBIIIJIEHHOCTH UX coenHeHUH. [IoHsATHEe 0 KOppO3UM METaIOB, OCHOBHBIE
CHOCOOBI 3alIUTHI UX OT KOPPO3UU

[TpuponHble UCTOYHUKHU YTJIEBOJIOPOAOB (Yyroyib, MNPUPOIHBIA Tra3, HedTh),

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

6.5

[lepBoHavyanbHbIE TOHATHS OO0 OPraHWYECKUX BEIIECTBAX KAaK O COCTUHEHUSIX
yrieposa (MeTaH, 3TaH, STUJIEH, alleTUJIeH, 3TaHOJI, TJIMLIEPUH, YKCYCHasl KUCIIOTa).
[TonsiTHEe O OMOTOTWYECKN BaXKHBIX BEIIECTBAX: JKUpPaX, OENKax, YriaeBoJax — U uxX

POJIA B ) KU3HU YCTIOBCKA




PacuéTrr:

7.1 o popMysiaM XUMHYECKUX COSTUHEHUI
1.2 Macchl (MacCOBOM) JOJIM PACTBOPEHHOTO BEILIECTBA B paCTBOPE
7.3 110 XUMHYECKUM yPaBHCHUSIM







